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1.

PART I .

The H y d ro ly s is  o f  c e r t a i n  A ry lam id es

u se d  u s  ffye I n t e r m e d i a t e s .

d!he H apht o l  -  AS -  d y e s tu f f s  o f  th e  I .G .P a rb e n

I n d u s t r i e  A-G. b e lo n g  e x c lu s iv e ly  to  th e  Azo  s e r i e s  

o f  d y e s tu f f s  and  form  an  e x tre m e ly  im p o r ta n t  and  m odem  

b ra n c h  o f  c o lo u r  c h e m is t r y .  They a r e  in s o lu b le  azo  

d y e s tu f f s  p ro d u ced  on th e  f i b r e  by th e  c o m b in a tio n  o f  

a  JttJHTQL ( u s u a l ly  a n  a ry la m id e  o f  2 -h y d ro x y -3 -n a p h th o ie  

a c i d )  and  a  d i a z o t i s e d  am in e .

In  th e  e i g h t i e s  o f  l a s t  c e n tu r y  th e  P a r a - r e d  p ro c e s s  

f o r  d y e in g  c o t to n  w as d i s c o v e r e d .  The p r o c e s s  c o n s i s t s  

o f  p a d d in g  th e  c o t t o n  c l o t h  i n  a n  a l k a l i n e  s o l u t i o n  o f  

y $  - n a p h th o l  c o n ta in in g  a  l i t t l e  T urkey r e d  O il  (sod ium  su lp n o  

r i o i n o l e a t e ) ,  d ry in g  th e  im p re g n a te d  c l o t h  an d  th e n  t r e a t 

in g  i n  a  seco n d  b a th  w i th  a  d i a z o t i s e d  s o l u t i o n  o f  p -  

n l t r o a n i l i n e  t o  w h ich  sod ium  a c e t a t e  h a s  b e en  a d d e d . I n  

thdscaw ty  t h e  d y e s t u f f  i s  d e v e lo p e d  on t h e  f i b r e .

The O b s e rv a tio n , t h a t  th e  a ry la m id e s  o f  E -h y d ro x y -3 -  

n a p h th o ic  a c id  i n  a l k a l i n e  s o l u t i o n  a r e  s u b s t a n t iv e  and 

s t a b l e  a n d  t h a t ,  w i th o u t  in te r m e d ia te  d r y in g ,  th e y  c a n  be 

a b so rb e d  by  c o t t o n ,  i n  t h e  p re s e n c e  o f  fo rm a ld e h y d e  and

*•
The c o r r e c t  s p e l l i n g  o f  t h e  r e g i s t e r e d  B r i t i s h  T r a d e r  

m ark i s  UAPHTOL-AS and i s  u s e d  th ro u g h o u t  i n  t h i s
p a p e r .



and p r o t e c t i v e  c o l l o i d s  (sod ium  r i c i n o l e a t e  e t c . )  h a s  

r e v o l u t io n i s e d  t h e  p r o d u c t io n  o f  f a s t  d y e in g s  and p r i n t s  

on c o t t o n  f a b r i c s .  T hese a ry la m id e s  c an  he co u p led  w i th  

d i a z o t i s e d  b a s e s  to  form  d y e s t u f f s  w h ic h , com pared w i th  

P a ra  r e d ,  n o t  o n ly  show a  b e t t e r  f a s t n e s s  t o  w a sh in g , 

l i g h t - a n d  a c id s  b u t  a l s o  g iv e  v e ry  b r i g h t  d y e in g s .  In  

c o n seq u en ce  o f  th e  g r e a t  e x p a n s io n  o f  t h i s  d is c o v e r y  t h e r e  

i s  a  l a r g e  a s s o r tm e n t  o f  th e s e  U aph to l-A S  p ro d u c ts  on th e  

m a rk e t. By t h e  u s e  o f  v a r io u s  s u b s t i t u t e d  2 -h y d ro x y - 3 -  

n a p h th o ic  a c i d  a ry la m id e s  and  o f  h ig h  m o le c u la r  a o e to -  

a c e t i c  a ry la m id e s  e t c . ,  and  c o u p lin g  th e s e  w i th  th e  l a r g e  

v a r i e t y  o f  a m in e s , ( a f t e r  d i a z o t i s a t i o n ) ,  now on th e  m ark e t 

i t  i s  p o s s ib l e  f o r  th e  m odern d y e r  to  p ro d u ce  sh a d e s  o f  

e x c e l l e n t  f a s t n e s s  from  th e  p u r e s t  y e llo w  th ro u g h  a l l ;  

c o lo u r s  o f  th e  sp e c tru m  to  b l a c k  n o t  o n ly  on v e g e ta b le  

f i b r e s  su c h  a s  c o t to n ,  l i n e n ,  j u t e ,  and hemp b u t  on  w ool 

( c f .  E v e r e s t  and W allw ork, J .  Soc .  P y e rs  & C o l o u r i s t s ,  1934,

5 0 . 3 8 ) ,  s i l k  ( c f .  H. G o r l ic h , T e x t i l b e r . ,  1935 , 1 6 , 4 4 1 ) , 

r a y o n , a c e t a t e  nayon  ( c f .  p .  M e tzg e r and  H. R o h lin g , T ex- 

: t i l b e r . ,  1937, 1 8 /  64 4 ) ,  and  itfq o i-sp u n  ra y o n  u n io n s  ( c f .

W. K i r s i ,  T e x t i l b e r . ,  1937, 18 , 7 3 9 ) .

Ifhe s h a d e s  o b ta in e d  p o s s e s s  e x c e e d in g ly  good s t r e n g t h  

and many e a n  b e  c l a s s e d ,  a s  r e g a r d s  f a s t n e s s  p r o p e r t i e s ,  

w i th  t h e  In d a n th ro n e  V at d y e s t u f f s .  One o f  t h e  more r e c e n t  

c o m b in a t io n s  -  f fa p h to l AS-ITR +  P a s t  Red ITR B ase n o t  ofcly



re s e m b le s  T urkey r e d  ( I . e .  A l i z a r in  dyed on a lum inium  

m ordan t ) in  b r ig h tn e s s  o f  sh a d e  b u t s u r p a s s e s  i t  i n  f a s t n e s s

an d  i n  s i m p l i c i t y  o f  p roducticfid .

The f i r s t  a ry la m id e  o f  2 -h y d ro x y - 3 -n a p h th o ic  a c i d  t o  

be d e s c r ib e d  was th e  a n i l i d e ,  w h ic h  was o b ta in e d  by S c h o p ff  

(B e r .  ,1892,25 ,2*740) by h e a t in g  e q u im o le c u la r  q u a n t i t i e s  o f

2 -h y d ro x y -3 -n a p h th o ic  a c id  and  a n i l i n e  i n  p re s e n c e  o f  p h o s 

p h o ru s  t r i c h l o r i d e .  A c co rd in g  to  S c h o p ff  ( l o c . c i t . )  when 

e x c e s s  o f  a n i l i n e  i s  u se d  th e  m ain  p ro d u c t i s  2 - a n i l i n o - 3 -  

n a p h th o lc  a c id  (1 )  w h ile  t h e  a n i l i d e  o f  2 - a n i l in o - 3 - n a p h th o ic  

a c i d  ( 2 )  and th e  a n i l i d e  o f  2 -h y d ro x y -3 -n a p h th o ic  a c id  (3 )  a re  

form ed a s  b y - p r o d u c ts .

B in e  y e a r s  l a t e r ,  t h a t  i s  i n  1901 , S tro h b a o h  ( B e r . ,1 9 0 1 , 

3 4 ,4 1 5 2 )  d e s c r ib e d  t h e  p r e p a r a t i o n  o f  t h e  -n a p h th y la m id e

th e  G riesh e im  E le k t r o n  Co. (member o f  th e  p r e s e n t  I  .G .J a rb e n -

t h a t  whenI t  w ould  a p p e a r  t h a t  w h e n S c h o p f f  and S tro h b a c h  p u b l is h e d  

t h e i r  p a p e rs  n e i t h e r  had  an y  id e a  o f  th e  im p o r ta n t  p r o p e r t i e s  

p o s s e s s e d  by th e  a n i l i d e  and  -n a p h th y la m id e  o f  2 -h y d ro x y - 3 -  

n a p h th o ic  a c id  and i t  was n o t  u n t i l  ab o u t th e  y e a r  1912 t h a t



I n d u s t r i e  A-G. )  i s s u e d  t h e i r  f i r s t  p a te n t  (E n g l is h  P a t . ,

6 , 3 7 9 ,  1912; c f .  a ls o  B ad isch e  An. and Sod. F ab . D .R . P . ,

221, 481, o f  1909) and t h e i r  co m m erc ia l a p p l i c a t i o n  a s  

com ponents o f  a z o ic  c o lo u r s  commenced.

At th e  p r e s e n t  tim e  th e r e  a r e  a b o u t two dozen  R a p h to ls  

and a b o u t t h r e e  dozen Amines ( " F a s t  B a se s " )  a v a i l a b l e  f o r  

co m m erc ia l p u rp o s e s .

In  t h i s  i n v e s t i g a t i o n  th e  c o n s t i t u t i o n  o f  some o f  th e s e

R a p h to la  i s  c o n s id e r e d .  As s t a t e d  above th e s e  a r e  m a in ly

a ry la m id e s  o f  2 -h y d ro x y -3 -n a p h th o ic  a c i d  a l th o u g h  a  few  a re

a ry la m id e s  o f  o th e r  a c i d s .  P.M.Rowe and h i s  c o l l a b o r a t o r s

have s tu d ie d  th e  a c t i o n  o f  d i l u t e  s u lp h u r ic  a c i d ,  b o i l i n g  a t  
o ,

140-145 C. ( c f .  Rowe and  L e v in , J .  Soc. B y e rs  & C o lo u r i s t s  

1924, 40 , 227; Rowe & L e v in , I b i d . ,  1925 , 41 , 354 ; F.M .Rowe, 

I b i d . ,  1930 , 46 , 2 2 7 ; )  and m ore r e c e n t l y  (P.M . Rowe & C.H. 

G i le s ,  I b i d . ,  1935, JkL, 287) o f  c o n c e n tr a te d  s u lp h u r ic  a c id  

on members o f  th e  R a p h to l AS s e r i e s  and  have fo u n d  t h a t ,  i n  

g e n e r a l ,  when th e  a ry la m in e  com ponent does  n o t  c o n ta in  an  

a lk o x y l  g ro u p , h y d r o ly s i s  t a k e s  p la c e  r e a d i l y  and th e  a r y l 

am ide i s  decom posed in to  2 -h y d ro x y -3 -n a p h th o ic  a c id  and th e  

a ry la m in e .  When c o n c e n tr a te d  s u lp h u r ic  a c id  i s  u s e d ,h o w e v e r , 

th e  2 -h y d ro x y - 3 -n a p h th o ic  a c id  i s  s u lp h o n a te d  u n d e r  th e  c o n 

d i t i o n s  em ployed; a l s o  t h e  a ry la m in e  i s  fo rm ed  i n  im proved  

y i e l d .



When an a lk o x y l  g ro u p  i s  p r e s e n t  i n  th e  a ry la m in e  

r e s id u e  o f  t h e  B a p h to l , how ever, i t  i s  decom posed in to  u n 

s t a b l e  a m in o -p h e n o ls  d u r in g  th e  h y d r o ly s i s  w i th  d i l u t e  and 

c one e n t r a t  ed s u lp h u r ic  ac i d . F o r ex am p le , F . M. Rowe ( lb  i  d .

1930. 4 6 . 227) found  t h a t ,  B a p h to l AS-OL, w h ich  i s  th e

6 - a n i s i d i d e  o f  2 -rh y d ro x y -3 -n ap h th o ic  a c i d ,  on h y d r o ly s i s  

w i th  b o i l i n g  d i l u t e  s u lp h u r i c  a c id  gave 2 -h y d ro x y -3 -n a p h th o ic  

a c id  and  0 -a m in o * p h e n o l. I n  1934, S. Ueno and T. S uzuk i 

( J o u r .  Soc .  Chem. In d . J a p a n , 1934, 3£ , 233B-234B) w ere  a b le  

to  show t h a t  B a p h to l AS-ITR and  B a p h to l AS-LT w ere th e  5 - c h lo r o -

2 -4 -d im e th o x y a n i l id e  and th e  S - m e th o x y - S - to lu id id ^ ie s p e o t iv e ly  

o f  2 -h y d ro x y - 3 -n a p h th o ic  a c i d .  These, a u th o r s  t r e a t e d  th ^  above 

m en tio n ed  B a p h to ls  w i th  a n  aqueous c a u s t i c  so d a  s o l u t i o n  o f  

ab o u t 50 p e r  c e n t  s t r e n g t h  a t  a b o u t 2Q0°C. f o r  s e v e r a l  h o u rs  

in  an  a u to c la v e ,  f i t t e d  w i th  a  s t i r r e r  and  w ere  s u c c e s s f u l  i n  

decom posing  them  in to  th e  o r i g i n a l  a c id  and am ino com p onen ts ; 

th e  a lk o x y l  g ro u p  re m a in in g  u n a f f e c t e d .  In  t h i s  way, t h e r e f o r e ,  

U eno ,and  S u zu k i w ere s u c c e s s f u l  i n  o v e rco m in g  th e  d e f e c t s  o f  

th e l 8 u l,p h ^ ric  a c i d  m ethods o f  h y d r o l y s i s .

In  th e  p r e s e n t  i n v e s t i g a t i o n  u se  h a s  b e en  made, o f  

p o ta s s iu m  h y d ro x id e  i n  a l c o h o l i c  s o l u t i o n  a s  th e  h y d r o ly s in g  

a g e n t .  The B a p h to l i s  d i s s o lv e d  i n  a l c o h o l i c  c a u s t i c  p o ta s h  

s o l u t i o n  (16  g ra m s . c a u s t i c  p o ta s h ,  p u re  s t i c k s ^ d i s s o l v e d  in  

100 c . c .  o f  a lc o h o l )  and b o i le d  f o r  a b o u t s i x  h o u rs  u n d e r  a  

r e f l u x  c o n d e n s e r .  At th e  end o f  t h i s  p e r io d  th e  a lc o h o l  I s



d i s t i l l e d - o f f  and th e  r e s id u e  p o u red  i n t o  t h r e e  t im e s  i t s  

b u lk  o f  c o ld  w a te r .  The s o l u t i o n  so  o b ta in e d  i s  e x t r a c t e d  

w ith  e th e r ,  w h ich  rem oves t h e  a ry la m in e .  The e t h e r e a l  l a y e r  

i s  w ashed w i th  w a te r  . u n t i l  f r e e  from  a l k a l i  and th e n  t r a n s 

f e r r e d  t o  a  s u i t a b l e  f l a s k  and th e  e thei?  d i s t i l l e d - o f f . The 

c r y s t a l l i n e  r e s id u e  , u s u a l l y  o b ta in e d  on c o o l in g ,  i s  p u r i f i e d  

by c r y s t a l l i s a t i o n  from  a s u i t a b l e  s o l v e n t ;  w a te r  b e in g  e x 

t r e m e ly  s u i t a b l e  f o r  m ost o f  t h e  a lk o x y -a m in e s  exam ined . In  

c a s e s  w here  th e  a ry la m in e  w as a  l i q u i d  i t  was u s u a l  t o  i d e n t i f y  

by c o n v e r s io n  i n to  th e  a d e ty l  d e r i v a t i v e .  The aq u eo u s p o r t io n  

a f t e r  th e  e t h e r  e x t r a c t i o n  c o n ta in s  th e  a c id  i n  th e  fo rm  o f  i t s  

p o ta s s iu m  s a l t  w h ich  i s  decom posed i n t o  th e  f r e e  a c i d  on a c i d i 

f i c a t i o n  w ith  h y d ro c h lo r ic ,  a c id .  When th e  a c id  i s  2 -h y d ro x y -3 -  

n a p h th o ic  a c id  t h i s  I s  p r e c i p i t a t e d / ^  a c i d i f i c a t i o n  and  i s  

i s o l a t e d  by f i l t e r in g j^ a n d  w a sh in g  f r e e  from  m in e ra l  a c id  and  

p o ta s s iu m  c h lo r id e  w ith  c o ld  w a t e r .  The a c id  c a n  th e n  be 

i d e n t i f i e d  a f t e r  c r y s t a l l i s a t i o n  from  a  s u i t a b l e  s o l v e n t .  In  

th e  c a s e  o f  2 -h y d ro x y - 3 -n a p h th o ic  a c id  d i l u t e  a lc o h o l  i s  m ost 

s u i t a b l e  f o r  t h i s  p u rp o s e . ? .

I n  a l l  th e  H a p h to ls  exam ined  i t  was fo u n d  t h a t  th e  

a l c o h o l i c  c a u s t i c  p o ta s h  decom posed them  i n t o  th e  o r i g i n a l  

a c id  and. th e  o r i g i n a l * f e f y l i ^ i i n e t h e  a lk o x y  1 g ro u p  p r e s e n t  

in  th e  a ry la m in e  r e s id u e  b e in g  u n a f f e c t e d  by th e  h y d r o l y s i s .



In  t h i s  way i t  h a s  b een  p o s s ib le  to  show t h a t : -

1) B a p h to l AS-OL ( I>G.  F a jb e n in d . A-G*) i s  th e  o - a n i s id id e  

o f  2 - h y d r o x y v 3 - n a p h t B o i c - a q id .

I .
•  oft

•  fO -yVV

otff.

\

2) B a p h to l  AS-Rh* (X..G. F a rb e n in jI . A-G. )  i s  th e  p - a n i s id i d e  

o f  2 -h y d ro x y -3 -n a p h th o ic  a c i d « -  .

I I . • oftL C o . / f r f . /

3) B a p h to l AS-BG ( I . G .  F a rb e n in d . A-G.)  i s  th e  2 : 5 -D im eth o x y - 

a n i l i d e  O f -2  ̂h y d r o x y l  -n a p h th o ic  ad id ,. . <- a : ■ <-

I I I -  ' X  0 2Lâ -
o t / t  t

4) B a p h to l A5~**ITJ£ (BLf G. F a rb e n in d . A-G. ) i s  th e  5 - c h lo ro -2 +

4 - d im e th o j^ a n i l id e  ©f 2 -h y d ro x y - 3 - n a p h th o ic  a c i d . -

1 7 . -  Of f
Ottf |

J |  L e o ^ v - ^
I

5)  B a p h to l AS-LC ( I . G .  F a rb e n in d . A-G.)  i s  th e  4 - c h l o r o - 2 l

5 -dijne th o x y  a n i l i d e  o f  2 -h y d ro x y -3 -n a p h th o ic  a c i d . -

\
o t/V ,

6)  l a p h t o l  AS-1T ( I . G .  F a rb e n in d . A-G. )  i s  th e  5 -m eth o x y -



- 2 - t o l m l i d e  c f  2 -h y d ro x y - 3 -n a p h th o ic  a c i d . -

VI .
/ l  \

,  ,  -  CO H/V-  U

7) B a p h to l AS-GR ( I . G .  F a rb e n in d . A-G.)  i s  th e  o - t o lu i d i d e  

o f  2 -h y d r o x y -a n th r a c e n e -3 - c a rb o x y l ie  a c i d . -

V I I . f ' NY/ N V / S 'i  ~ 0 H  1 11 )-»■*«< )
8) B a p h to l AS-G ( I . G .  F a rb e n in d . A-G.)  i s  d i a c e t o - a c e t i c -

o - t o l i d i d e . -

V I I I .

C o C t f  . C o  €0 -€Hy CO
i~ j r »

9) B a p h to l AS-14G. ( I . G .  F a r b e n i n d . .A»G. ) i s  t h e  2 - a a in o -

6 -e th o x y b e n z ! i th ia z o le  d e r i v a t i v e  o f  a c e t o - a c e t i c  a c i d . -

i x .  / N / ' V
i  j c o - c / f i

10) B a p h to l AS-LG ( I . G .  F a rb e n in d . A-G.)  i s  th e  d i-2^-4 - 

d im e th o x y * 5 -c h i5 r o - a n i l id e  o f  T e r e p h th a lo y ld i a c e t i c  

a c i d . -

X.

. . . .  < — > C . « l • "  •—  <
A , ~ f  u

64
and 11) B a p h to l A S-L 3G (I.G . F a rb e n in d . A-G. )  i s  th e  d i - 6 -  

. c h lo r o - 4 - m e th o x y - 3 - to lu id id e  o f  T e r e p h th a lo y ld i a c e t i c



i I n  e  a c h  i n s  t a r e  © c o n f i  m a t  i  on o f  th e  s © c one t  i  t u t  i  one 

was o b ta in e d  b y  d i r e c t  s y n t h e s i s .

fo  au t, t h i s  m ethod o f h y d r o l y s i s  f u r t h e r  a r y l a -  

m idee  o f  s e v e r a l  a c i d s  w ere  p re p a re d  an d  c h a r a c t e r i s e d .

In  e a c h  c a se  h y d r o ly s i s  w ith  a l c o h o l i c  c a u s t i c  p o ta s h  c a u s 

e d  th e  a ry la m id e  to  be decom posed i n t o  th e  o r i g i n a l  a c id  

and  th e  a ry la m in e .  In  a d d i t i o n  to  a l c o h o l i c  p o ta s h  a s  th e  

h y d ro ly s in g  a g e n t ,  m ono-, d i -  and  t r i  - e th a n o la m in e s  have, 

b een  t r i e d .  U n s u c c e s s fu l  r e s u l t s  w ere, o b ta in e d  when u s in g  

s o l u t i o n s  o f  . t h e  e th a n o l  am in es i n  a lc o h o l  b u t  when t h e  

a ry la m id e s  w ere d i s s o l v e d  i n  th e  e th a n o la m in e s  th e m s e lv e s  

{i * e . w i th o u t  d i l u t i o n  w i th  an y  s o lv e n t )  a n d  b o i l e d  f o r

6 -7  h o u r s ,  u n d e r a r e f l u x  a i r - c o n d e n s e r . ,  on a  s a n d - b a th ,  

c o l l e t ©  d e c o m p o s itio n  o f  t h e  a ry la m id e  i n to  t h e  am ino and 

a c id  com ponen ts e n su e d , fh e  s e p a r a t i o n  o f  th e  am ino and 

a c id  com ponents a f t e r  t h e  h y d r o ly s i s  was c a r r i e d  o u t i n  

a  m anner s i m i l a r  t o  t h a t  u se d  i n  s e p a r a t i n g  t h e s e  com ponen ts 

a f t e r  ly ^ ^ o ly s i s .  w ith  a l c o h o l i c  p o ta s h  and  w h ich  h a s  a l r e a d y  

-been  d e s c r ib e d *  3Jhe m ono-, d i - ,  and t r i - e th a n o l a m in e s  u se d  

<were a p p l i e d  h y  th e  U nion  C a rb id e  and  C arbon  C orpo ra tion  o f  

le w  York (London A gen ts - G e n e ra l Met.' a l l u r g i c a l  and



L t d . ,  MbOrgat©, Lbndon l f . U . 2 ) .

E th y le n e  d ld m ln i ( a l s o  s u p p l ie d  by U nion  C a rb id e  and 

C arbon C o rp o ra t io n )  Was a l s b  u se d  i n  t h i s  c o n n ex io n  and  i t  

wad fo u n d  t h a t  , oh d i s s o l v i n g  th e  a ry la m id e  in  th e  e th y le n e  

d iam ine ' and  b o i l i n g  th e  m ix tu re  u n d e r a  r e f l u x  a i r - c o n d e n s e r  

on A s' sa n d  b a th  fbi* 6 -V h o u rs  c om p le te  decomp os i t  i  on o f  th e  

a ry la m id e  tb o k  p l a c e ; th e  o r i g i h a l  a c id  an d  ainino com ponent 

b e in g  o b ta in e d  in  th e  u s u a l  m anner.

P ip e r id in e  was a l s o  t r i e d  b u t  no h y d r o ly s i s  o f  th e  

a ry la m id e s  o c c u r r e d .

The g e n e r a l  p r i n c i p l e  w h ich  c a n  be s t a t e d  a s  a  r e s u l t  

o f  t h i s  i n v e s t i g a t i o n  i s  t h a t ,  16 p e r  c e n t  a l c o h o l i c  p o ta s s iu m  

h y d ro x id e  s o l u t i o n ,  m ono-, d i - ,  and t r i - e th a n o l a m in e  an d  e th y l  

-en e  d ia m in e , a t  th e  b o i l ,  h y d r o ly s e ,  c o m p le te ly  an d  sm o o th ly , 

a ry la m id e s  o f  hyd roxy  c a r b o x y l ic  a c id s  i n to  th e  o r i g i n a l  a c i d  

and a ry la m in e  com ponent. When th e  a ry la m in e  com ponent c o n 

t a i n s  an  a lk o x y 1 g ro u p  t h i s  l a t t e r  rem a in s  u n a f f e c t e d  and  so 

th e  d e f e c t s  o f  th e  s u lp h u r ic  a c id  m ethods o f  h y d r o ly s e s  u se d  

by P . M. Howe and h i s  c o l l a b o r a t o r s  ( l o c .  c l t . ) a r e  th u s  

e l im in a te d .  As w as to  be e x p e c te d , how ever, h y d r o ly s i s  o f  

a ry la m id e s  o f  a c e t o - a c e t i c  a c i d ,  b e n z o y l a c e t i c  a c id ,  and  

t e r e p h th a l o y l  - d i a c e t i c  a c id ,  w i th  th e s e  h y d r o l y t i c  a g e n ts ,  

c a u se d  th e  a c id  com ponent t o  be c o m p le te ly  decom posed w i th  

th e  r e s u l t  t h a t  i t  c o u l d  n o t  be  i s o l a t e d  and so I d e n t i f i e d ;



11.

th e  a ry la m in e  com ponent i n  th e s e  c a s e s  w as, o f  c o u rs e ,  

e a s i l y  o b ta in e d  and  i d e n t i f i e d .

The a ry la m id e s  o f  t h e  y a r i o u s  a c id s  p re p a re d  w i l l  

now he t h e o r e t i c a l l y  d is c u s s e d  u n d e r  th e  f o l lo w in g  

s e c t i o n a l  h e a d in g s :  -

S e c t io n  I : -  A ry lam id es  o f  2 -h y d ro x y -3 -n a p h th o ic  a c i d .

S e c t io n  I I : -  A ry lam id es  o f  5 :6 :7 :8 - T e t r a - h y d r o - £ - h y d r o x y -
3 -n a p h th o ic  a c i d .

S e c t io n  I I I : -  A ry lam id es  o f  2 - h y d r o x y - a n th r a o e n e -3 -c a rb o x y l ic  
a c i d .

S e c t io n  1 7 : -  A ry lam id es  o f  A c e to - a c e t ic  a c i d .

S e c t io n  Y :- A ry lam id es  o f  B e n z o y l - a c e t ic  a c i d .

S ec t io n  V I : -  A ry lam id e*  o f  T e re p h th & lo y ld ia c e t ic  a c i d .



S ection  I, , , rArylam^d»3..pf t,S-hydrfiar-g-S»PhthpAP, a c id .

/ \ / \ . » «

I V  \ . tQ -H A f-S K

f ^ £ s , a l r e a d y  m e n tio n sd  in . th e  g e n e r a l  t h e o r e t i c a l  

f e e t i e a  th e ,  m a jo r i ty  o f  th e  U a p h to ls  m ost u se d  i n  commerce 

a re  a ry la m id e s  o f. ^ - h y d r o ^ r S - p a p h th p ig  a c i d . 2 v ^ y d ro x y -

3 -n a p h th o ic ,  a c id  ( I )  c r y s t a l l i s e s  

I . 1«»0 M
|  I J . C * o *
•n s .X  s /  ■

i n  s m a ll  y e llo w  rh o m b le x p ia te s ,  from  , wh-ie-h d i l u t e  a lc o h o l  

(50 pe r t e  w a te r ;  50 p a r t s  e t h y l  a l c p h o l ),  w h ic h ^ m e lt  a t  

_210°C. t a n d ,g iv e s  i n  aj^uepsLsvs ^ l ^ t i o n  a ^ ^ r ^ t e r i s t i c ,  

h lu e  c o l o r a t i o n  w i th  f e r r i c ^  ch^Lpr^de s o l u t i o n .  - ,, .......

fh e  u s u a l  m ethod ,- d e s c r ib e d ,  i n  th e  l i t e r a t u r e , f o r  

th e r p re p jg p a tip n  .o f th e  a ry la g r id e s . o f  , g - h y ^ o ^ r 3 -n a p h tl io ic  

a c i d  i s , .  $ g  h e a t  e a i ^ o l e c u l a r  p r o p o r t io n s ^  9 f , , i h e , a ry la m in e  

an l*  the. P h o sp h p rp s t r i c h l o r i d e ,  p r t> t h i o n y i

c h l o i i ^ ^ n  an,, i n d i f f e r e n t  s o l v e n t s u c h  a s  t o lu e n e  o r  

a y le n e ^ , .  exam ple,, f p c o rd in g ,  to , .UlJUn^in, "E n z y k lo p a e d ie  

^ te c h n iso h sn  £ h e m ± e .2nd. l o t i o n , ; Y p l. 7 . p a g e . 819 , th e  

of,, E ^ h y d ro sy -S ^ n a p h th o ic  a c id ,  i s ,  p r e p a re d  by  s u s -  

1 8 8 _ h ^ ^ o f  2 -h y d ro 3 y --3 ^ iiap h th o ic  a c id  (1 0 0 $ ) i n  

PPPG£ t & u end m ix in g  w i t h , 9 4  kgm. a n i l i n e ,  and  

t r e a t i n g  th e ^ jp iz tu r e  w i th  65 kgm. o f  p h o sp h o ru s  t r i c h l o r i d e



a t  80°C . o v e r a  p e r io d  o f  3 h o u r s .  The r e a c t i o n  m ix tu re  

i s  th e n  b o i l e d  f o r  a  f u i t h e r  3  h b u fs^  made s l i g h t l y  a l k a l 

in e  w ith  sb llu m  c a rb o n a te  and  th e  to lu e n e  and e x c e ss  

a n i l i n e  d i s t i l l e d  O ff  w ith  s te a m . The y i e l d  o f  a n i l i d e  

I s  d f ia te d  t o  b e  9 5 -9 8 $  o f  T heory  f c f .  Che®. F a b r ik .  G r ie s -  

'■fiefii B le lf tre n J  D.R;P* 293, 897; Che®. Senfcr . ,  1916, I I ,  617; 

P r d l . ,  12 , 912 ; a l s o  S c h o p ff  B e r . ,  1892, 25, 2744 ) .  A no ther 

m ethod ‘m en tio n ed  i n  t h e  l i t e r a t u r e  c o n s i s t s  i n  h e a t in g  th e  

m eth y l e s t e r  o f  2 » h y d ro x y -3 -n a p h th o ie  a c id  and th e  a ry la m ln e  

w i th  phdsphofU s o x y c h lo r id e . Thus S tro h b a e h  ( B e r . , 1901,

3 4 , 4152> p re p a re d  th e  f i  -n a p h th y la m id e  o f  2 - h y d r o ^ - 5 -  

n a p h th o io  a c id  by m e l t in g  t o g e t h e r  28 gm;^ 2 * h y d r0 x y -5 - 

n a p h th o ic  i e i d i S e t h f  1 e a t e f  and  28 gm. f t  * f ia # h fh y Ia M 4 d , 

and a d d in g  t o  t h e  c o o le d  m e lt  15 gm* p h o sp h o ru s  o x y c h id f id e  

and  h d a t lu g  to  188-20d^C * u n t i l  i h #  t v o l u t 1 oh o f  h y d ro 

c h l o r i c  sO ld  i s  C o m p le ted . The pow dered m e lt  i s  b o i le d  

w i th  w a th f  and t h e ^  -n a p h th y la m id e  f i l t e r e d o f f  a i d  f i n a l l y  

f e e  f y s t  a l i i  se d  ~ffom a  p y r i d in e -water m ix tu r e .

T hnFiig^the c o u rs e  o f  th is * w o rk  i t  h a s  b e e n  fo M d  t h a t  

Y ery  gedd^jA fdS  ( o f e f  90$) Of a r f l a m id e s  o f  2^hydY 6xy-3- 

'^ h a y ith o ic  a c id  a f e  h b t a i M d &by d i s s o l v i n g  e q u im o la r  p r o -  

;qo f  2 ^ h y d f i ^ - f ^ ^ ^ h t h o l d  a i i d  and a ry la m in e  I n  a  

afibdiit' *9$ ^ r i d i n e  a t  f b ° C . ,  a d d in g  p h o sp h o ru s  

gf r l d i f f i F i a e  ~ § f# f '̂ p e r i o d 'oi a  q u a r t e r  o f  a n  h o u r  €&d ^ '

h e a t f ^ l  d i  i i 6 - l i 5 ° b i  f o r  4 h b u r s .  ' ThC;U o f id e h s a t i to "



p ro d u c t a t  t h i s  s t a g e  i s  u s u a l ly  a  t h i c k  v i s c o u s  s y ru p .

On c o o l in g ,  a lc o h o l  i s  added  and th e  w hole h o i le d  -  th e  

ary laxn ide  s e p a r a t in g  o u t o r  c r y s t a l l i s i n g  o u t on s ta n d in g  

o v e r n ig h t .  The a ry laxn ide  i s  f i l t e r e d - o f f  a t  t h e  pump, 

w ashed w i t h  a lc o h o l  and f i n a l l y  d r i e d .  The f i l t r a t e  c o n 

t a i n s  some a ry la m id e  an d  t h i s  i s  i s o l a t e d  hy f i r s t  a d d in g  

a  l i t t l e  g l a c i a l  a c e t i c  a c i d  and f i n a l l y  w a te r .  The volum e 

o f  w a te r  added sh o u ld  he 2 t im e s  th e  volum e o f  th e  f i l t r a t e .  

The w a t e r  m ust h e  added  c a r e f u l l y  and  th e  w hole w e l l  s t i r r e d  

d u r in g  th e  w a te r  a d d i t i o n  o th e rw is e  a  s t i c k y  v is c o u s  se m i

s o l i d  p ro d u c t i s  form ed w hich  o n ly  s o l i d i f i e s  w i th  d i f f i 

c u l t y .  The p r e c i p i t a t e d  a ry la m id e  i s  f i l t e r e d  o f f ,  d r i e d  

and r e c r y s t a l l i s e d  a s  b e f o r e .  Thus, f o r  ex am p le , c o n f irm 

a t i o n  o f  th e  c o n s t i t u t i o n  o f  H ajphto l A3-LT jw hieh  had  been

shown on h y d r o ly s i s  w i th  16$ a l c o h o l i c  c a u s t i c  p o ta s h
' 2-hydTQX^-3~ !

s o l u t i o n  t o  be th e  S -m e th o x y -2 - to lu id id e  o f /n a p h th o ic  a c id

was o b ta in e d  by h e a t in g  e q u im o la r  p r o p o r t io n s  o f  th e  a c id

and § -m e th o x y -2 - to lu id in e  w i t h  a  sm a ll am ount o f  p y r id in e
. . . -V' • ’ V  ' i  - /  V- ■ ' ■it-' • ■- i :  ’ ■' . : -■ \  . oand  th e  r e q u i s i t e  amount o f  p h o sp h o ru s  t r i c h l o r i d e  a t  115 C. 

f o r  4 h o u rs  ( F u l l  d e t a i l ^  a  r e , g iv e n  i n  Nth© e x p e r im e n ta ll i L ft M v' . /
\  , ’ -v v 'V -  . . . .

s e c t i o n ) .  The y iM d  6vf  a ry la m id e  w as 93$  o f  t h e o r y .  Ho

W  t h e  o f  r e e f y s t g l l i s e d  H a p h to l

b n  r a f f in g  w ith  t l ie  i - m e th o x y - 2 - tb lu id id e  

a c i d  ( r e c r y s t a l l i s e d )  so  o b ta in e d .  

# 8 e  f o l lo w in g  a r y l  am ides o f  2 -h y d ro x y - 3 -n a p h th o ic  a c id
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have b e en  p re p a re d  i n  c o n n e x io n  w i th  t h i s  s tu d y .

1) The o - a n i s i d i d e  o f  2 -h y d ro x y - 3 - n a p h th o ic  a c i d  to  c o n f i rm  

th e  c o n s t i t u t i o n  o f  H a p h to l  A^-OL.

2) The p - a n i s i d i d e  o f  2 -h y d ro x y - 5 - n a p h th o ic  a c i d  t o  c o n f i rm  

th e  c o n s t i t u t i o n  o f  U a p h to l  AS-RL.

3 )  The 2 t 5 - d im e t h o x y - a n i l i d e  o f  2 - h y d ro x y -3 - n a p h th o ic  a c i d  

to  c o n f i r m  t h e  c o n s t i t u t i o n  o f  H a p h to l  AS-BG.

4) The 5 - c h l o r o - 2 t 4 - d im e t h o x y a n i l i d e  o f  2-liysdroxy-3«i*riaphthoic 

a c i d  t o  c o n f i rm  th e  c o n s t i t u t i o n  o f  U a p M o l AS-JTR.

5) The 4 - c h l o r o - 2 t 5 - d im e t h o x y ^ a n i l i d e  o f  2 -h y d ro x y - 3 - n a p h th o ic  

a c i d  to  c o n f i rm  t h e  c o n s t i t u t i o n  o f  B a p h to l  AS-LC.

6) The 5 - m e th o x y - 2 - to lu id id e  o f  2 - h y d r o x y -3 - n a p h th o ic  a c i d  t o
. y  '■..=• - * A#

c o n f i rm  th e  c o n s t i t u t i o n  o f  Hap lit  o l  AS-LT.
i \ k  -c />.,¥.'■> - ; r *r> \  -"''f 

The f o l lo w in g  a ry lam id O a  ,o f  & -h y d ro x y -3 -n a p h th o ic

a c i d  w ere a l s o  p r e p a r e d  w i t h  a  v iew  t o  c o n f i r m in g  th e

h y d r o l y t i c  a c t i o n  o f  16$ a l c o h o l i c  c a u s t i c  p o t a s h ,  o f  t h e

e th a n o la m in e s  and o f  e th y l e n e c  d iam in e  on s u c h  a r y l a m i d e s . -

7 ) The 2 r4 -d im e th o x 3 ? 3 a n i l id e  o f  2 -  hy d r  oxy -* 3 -n ap h th o ic  a c i d

V II* /v
y .

from  2 - h y d r o x y -3 - n a p h th o ic  a c i d  and  2 i 4 - d i m e t h o x y § a n i l i n e .

8) The 2 - c h l o r o - 4 - a n i S i d i d e  o f  2 -h y d ro x y - 3 - n a p h th o ic  a c i d  

from 2 -h y d ro x y - 3 - n a p h th o ic  a c i d  and 2 - c h l o r o - 4 - a n i s i d i n e

V I I I .



9 ) .  The 5 - c h l o r o - 2 - a n i s i d i d e  o f  2-h y d ro x y - 3 -n a p h th o ic  

a c i d  from  2 - h y d r o x y - 3 -n a p h th o ic  a c i d  and 5 - c h l o r o -

2 - a n i s i d i n e . -

IX.
-C O * * *

10 } . ; T ha . §>- h r  0190 *2 -  an  i  s  i  d id  e o f  2 -h y d ro x y - 3 - n a p h th o ic  

a c i d  ,frpia 2 -h y d r o x y - 3 -n a p h th o ic  .a c id  and  .l>-hr©aio-

2 - a a i s f d i n e . -  p*#*

A*

X.

1 1 ) .  The. p h e n e t id i d e  o f  3 -h y d ro x y - 3 - n a p h th o ic  a c i d

f r o n  ^ -h y d ro x y -S -^ a p h tJh o ip  . a c id  jpad p |p h © a c t i d i a e . -

S I .  ct,- . :■ fi‘. ■

1 2 ) .  The l - a m in o - 2 - m e th o x ^ h M iz e n e - 5 - s u lp h o n d ie t iy i s m id e  

o f  2 -h y d ro x y - 3 ^ n S p h th o le  a c i d  from  2 -h y d ro x y - 3 - n a p h -  

: t h o i c  a c id  and l - a m in o -2 -m e th o x y -D e n z e n e -B -s u ip h o n -

/  \ - o #  ? tH*: d i e t h y l a m i d e .
,r< d o l>t&: u £ d 0 - n j :: r »; -

a n sa -

A c co rd in g  t o  P i e r z - D a v i d - ^ X n n s t l i c h e  o r g a n i s c h e  

a r f c s t o f f e " ,  B rg an zttngshand , B e r l i n ,  1935, page 36 ,

3*aai~led ITH Edse ox t h e  i . G . I ’a r h e n i n d u s t r i e  A-&* i s
i  en t  5 0  a  I  %'~K h-* • ■

l-am ino-i- ioe tiL O X yifc j 'benzene-S-sn iphond ie thy lam ide . -
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(Found 1S=10.61& S = 12 .5$  -  c a l c u l a t e d  f o r  Ci ;lH1803I 2S -  

U=10.8$ & Ss*12.4$). On r e c r y s t a l l i s a t i o n  from  d i l u t e  

a l c o h o l  (50  p t s .  a l c o h o l  and 50 p a r t s  w a te r )  F a s t  Red 

ITR Base c r y s t a l l i s e d  i n  m o n o c l in ic  c o l o u r l e s s  c r y s t a l s  

w h ic h  had a  m e l t i n g  p o in t  o f  105°C. I n  D .R .P .5 7 5 ,  216, 

o f  2 6 th .  A p r i l  1933 ( c f .  a l s o  D .R .P .4 8 0 ,  814 o f  1 3 th .

S e p t . ,  1929) t h e  p r e p a r a t i o n  o f  1 - a m in o -2 -m e th o x y -b e n z e n e -  

5 - s u lp h o n d ie th y la m id e  by  r e d u c t i o n  o f  t h e  c o r r e s p o n d in g  

n i t r o c o m p o u n d  i s  d e s c r ib e d  and  th e  m e l t i n g - p o i n t  i s  

g iv e n  a s  104-105°C . The n i t r o  compound i s  p r e p a r e d  by 

t h e  c o n d e n s a t io n  o f  l - n i t r o - 2 - m e t h o x y - b e n z e n e - 5 - s u l p h o n i c  

a c i d  c h l o r i d e  and d ie th y la m in e  and i s  d e s c r i b e d  a s  a  p a le  

y e l lo w  c r y s t a l l i n e  (p r i s m s )  p ro d u c t  m e l t i n g  a t  7 7 -7 8 °C .

In  1936 A. Je rsch ow , ( I n d .  Org. Chem. ^ R u s s ia n  -  Prom ysch- 

: l e n n o s t  o r g a n i t s c h e s h o i  Chindi^, 1936 , 2 , 9 5 -9 6 ,  a b s t r a c t e d  

Chem. Z e n t r l . , 1937, 1 0 8 , I , 1020) p u b l i s h e d  a  p r o o f  o f  th e  

c o n s t i t u t i o n  o f  F a s t  Red ITR B a se .  T h is  l a i t h o r  t r e a t e d  

o - n i t r o g & n i s o l e  w i t h  c h lo r o g s u lp h o n ic  a c i d  i n  t h e  c o ld  

and  o b t a i n e d  o - n i t r o - a n i s o 3 ^ - 5 - s u l p h o - c h l o r i d e . T h is  l a t t e r  

was c o n d en sed  w i th  d ie th y la m in e  a n d  th e  l - n i t r o - 2 - m e t h o x y -  

b e n z e n e - 5 - s u lp h o n d ie th y la m id e  so o b t a i n e d  was r e d u c e d  w i t h  

z in c  d u s t  i n  a  n e u t r a l  medium and l - a m in o -2 -m e th o x y -b e n z e n e  

- 5 - s u lp h o n d ie th y la m id e  o b t a i n e d ;  and t h i s  was fo u n d  t o  be 

i d e n t i c a l  w i t h  F a s t  Red ITR B a se .



Dyeing P r o p e r t i e s  o f  2 - h y d r o x y - 3 -n a p h th o ic  a c i d  A ry la m id e s .

The i n c r e a s e d  s u b s t a n t i v i t y  o f  2 - h y d r o x y -3 - n a p h th o ic  

a c i d  a ry la m id e s  f o r  c o t t o n  f i b r e s  a s  com pared w i t h  t h a t  o f

n a p h t h o l ,  i s  a t t r i b u t e d  t o  t h e  p r e s e n c e  o f  t h e  acy lam in o

g ro u p ,  th e  r e l a t i v e  s t a b i l i t y ^  o f  t h e  c o m b in a t io n  w i t h  th e  

c e l l u l o s i c  f i b r e  b e in g  due to  i t s  s t r o n g  a s s o c i a t i o n  and

a n th r a q u in o n e  ty p e  f o r  c o t t o n  i s  e x p la in e d  on t h e  same p r i n 

c i p l e .  In  1935, H .X r z i k a l l a :  and  B. E i s t e r t ,  b o t h  o f  th e

I .G .  F a r b e n i n d u s t r i e  A-G. D y e s t u f f  l a b o r a t o r i e s  ( J .  p r .C h e m ie ,  

1935, 1 4 3 ,5 0 -5 8 )  c a r r i e d  o u t  an  i n v e s t i g a t i o n  t o  a s c e r t a i n  

w h e th e r  t h e  homologue o f  th e  a n i l i d e  o f  2 - h y d r o x y -3 - n a p h th o ic  

a c i d  (ITaphtol A S t h e  a n i l i d e  o f  2 - h y d r o x y - n a p h t h y l - 3 - a c e t i c  

a c i d ,  i n  w h ich  t h e  a c y la m in o  g ro u p  i s  s e p a r a t e d  from  t h e  

n a p h th a le n e  n u c le u s  by a  m e th y le n e  g ro u p ,  i s  a l s o  more su b 

s t a n t i v e  t h a n / } - n a p h t h o l .  The a n i l i d e  o f  2 - h y d r o x y - n a p h th y l -

3 - a c e t i c  a c i d  was p r e p a r e d  by t h e  a c t i o n  o f  d iazo m e th en e  on

o - a c e t y l - ^ - h y d r o x y - n a p h t h o i c  c h l o r i d e  and  b o i l i n g  th e  produdct 

w i t h  a n i l i n e .  These A u th o rs  found t h a t  i t  y i e l d e d  y e l l o w e r  

d y e in g s  t h a n  th o s e  from  t h e  a n i l i d e  o f  2 - h y d r o x y - 3 - n a p h th o ic  

a c i d  and  was n o t  much more s u b s t a n t i v e  t h a n  - n a p h t h o l .  The 

i n f l u e n c e  o f  t h e  m e th y le n e  g ro u p  i n  l o w e r i n g  th e  s u b s t a n t i v i t y  

o f  2 -h y d r o x y -3 - n a p h th o ic  a c i d  a r y la m id e s  i s  a t t r i b u t e d  t o  i t s  

e f f e c t  i n  i n t e r r u p t i n g  th e  c h a i n  o f  c o n ju g a te d  d o u b le  bonds 

and  p r e v e n t in g  e n o l  f o r m a t io n .  On th e  b a s i s  o f  t h e s e  i n 

r e s i d u a l  v a l e n c y .  The a f f i n i t y  o f  v a t  d y e s  o f  th e  a c y la m in o -



: v e s t i g a t i o n s  and i n  v ie w  o f  t h e  low s u b s t a n t i v i t y  o f

2 - h y d r o x y - 3 - n a p h th o ic - H - m e th y l - a n i l id e  and / I  - n a p h t h o l -

3 - s u l p h o n a n i l i d e , i t  i s  co n c lu d ed  t h a t  t h e  a n i l i d e  o f

2 -h y d ro x y - 3 -n a p h th o ic  a c i d  h a s  t h e  e n o l i c  s t r u c t u r e  —

The a r y la m id e s  o f  2 - h y d r o x y -3 - n a p h th o ic  a c i d  a r e  

th e m s e lv e s  w a t e r - i n s o l u b l e  b o d i e s .  A c c o rd in g ly  t h e y  c an  

o n ly  be p r a c t i c a l l y  a p p l i e d  by  b e in g  t r a n s f e r r e d  i n t o  t h e i r  

sodium  s a l t s  and i n  t h a t  fo rm  d i s s o l v e d  i n  w a t e r .  To make 

th e s e  sod ium  s a l t s  i n  s o l u t i o n  s u f f i c i e n t l y  s t a b l e  f o r  t h e  

p u rp o s e s  o f  th e  d y e in g  p r o c e s s ,  th e  a d d i t i o n  o f  a  p r o t e c t i v e  

c o l l o i d  ( e . g .  s o d i u m ^ r i c i n o l e a t e ) i s  e s s e n t i a l .  F o r  th e

p r o d u c t i o n  o f  s o l u t i o n s  o f  a r y l a m i d e s / 2 - h y d r o x y - 3 - n a p h t h o ic  

a c i d  t h e  f o l lo w in g  m ethod  was a d o p te d

The a ry la m id e  was p a s t e d  up w i t h  s o d i u m / r i c i n o l e a t e  and  

c a u s t i c  s o d a .  D u r in g  t h i s  p r o c e s s  t h e  sod ium  s a l t  o f  t h e  

a ry ls& d d s  i s  fo rm ed  and shows v i s i b l y  by t h e  g r e e n i s h  

y e l lo w  c o l o u r i n g  o f  t h e  pafc te . Gare m ust be t a k e n  t h a t  no 

s m a l l  p a r t i c l e s  o f  a ry la m id e  r e m a in  u n p a s te d  a s  th e  a r y l a -  

m:y|e* w h ic h  h a s  n o t  b e e n  t r a n s f e r r e d  i n t o  i t s  sodium  s a l t  

c a n n o t  ( o r  o n ly  w i t h  much d i f f i c u l t y )  be d i s s o l v e d .  In  

v iew  o f  t h i s  i t  was fo u n d  a d v i s a b l e  t o  warm t h e  p a s t e s  t o  

e n su re  c o m p le te  f o r m a t io n  o f  t h e  sodium  s a l t .  The p a s t e s  

p r e p a r e d  i n  t h i s  m anner w ere  made up  t o  t h e  n e c e s s a r y

o f

s u lp h o



volume w i th  h o t  w a te r  and co m p le te  s o l u t i o n  o b ta in e d  by 

su b s e q u e n t  b o i l i n g .  Form aldehyde s o l u t i o n  i s  added  t o  

t h e  c l e a r  s o l u t i o n  o f  t h e  a ry la m id e  on c o o l i n g  down t o  

a ro u n d  30°C. The a d d i t i o n  o f  fo rm a ld eh y d e  i s  n e c e s s a r y  

i n  o r d e r  t o  p re v e n t  d e c o m p o s i t io n  o f  t h e  sodium  s a l t  o f  

t h e  a ry la m id e  on t h e  f i b r e  i n t o  f r e e  a ry la m id e  and c a u s t i c  

so d a  w i t h  c o n se q u e n t  w eaken ing  o f  t h e  d y e in g s .  T h is  i s  

p ro b a b ly  due n o t  o n ly  t o  t h e  a c t i o n  o f  t h e  c a r b o n ic  a c i d  

p r e s e n t  i n  th e  a i r  ( c f .  E .B .E ig g in s ,  J .  S o c . D. and C .,

1 9 2 7 , 43, 213) b u t  even  more t o  th e  h y d r o l y s i s  w h ic h  f r e 

q u e n t l y  o c c u rs  when s a l t s  Of weak a c i d s ,  e . g . a r y l a m i d e s ,  

a r e  p r e s e n t  i n  s o l u t i o n  w i th  s t r o n g  b a s e s .  The h y d ro -  

: l y s i s  i s  g r e a t l y  a c c e l e r a t e d ,  how ever, by c a r b o n ic  a c i d ,  

b o t h  f a c t o r s  a c t i n g  t o g e t h e r  when th e  im p re g n a te d  m a t e r i a l  

i s  exposed t o  t h e  a i r .  A c c o rd in g  to  K. B ra s s  a n d 4 P.Sommer 

( B e r . ,  1928, 61, 993-1002) S T y lam ides  o f  2 -h y d r o x y - 3 -  

n a p h th o ic  a c i d  r e a c t  w i th  fo rm ald eh y d e  i n  a l k a l i n e  s o l u t i o n ,  

i h  t h e  same way a s  ^3 - n a p h t h o i ,  t o  form  m e th y le n e  d e r i v 

a t i v e s  . Thus', When fo rm ald eh y d e  i s  ad d ed  t o  an  a l k a l i n e  

s o l u t i o n  o f  t h e  a n i l i d e  o f  2 - h y d r o x y - 3 - n a p h th o ic  a c i d ,  

th e  y e l lo w  d i - s o d iu m  s a l t  o f  t h e  a n i l i d e  o f  m e t h y l e n e - d i -  

- h y d r o x y -n a p h th o ic  a c i d  i s  p r e c i p i t a t e d  q u a n t i t a t i v e l y

a d d i t i o n  o f  

’ common s a l t  a f t e r
, ■ "  , 'V* ' t

U' y —v some h o u rS .  TM e
J .

i;iie s-caD ixiuy  o ^  s o l u t i o n s  "of a ry la m id e b  o f  / 3
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n a p h th o ic  a c id  a f t e r  a d d i t i o n  o f  fo rm ald eh y d e  a p p e a r s  to  be 

due, t h e r e f o r e ,  t o  t h e  p re s e n c e  o f  t h e  m e th y len e  g ro u p  i n  

t h e  o r th o  p o s i t i o n  to  t h e  h y d ro x y l  g ro u p  b u t  th e  d e g re e  o f  

d i s p e r s i t y  and t h e  c o l l o i d a l  n a t u r e  o f  t h e  h i g h e r  m o le c u la r  

m e th y len e  d e r i v a t i v e s  a r e  a l s o  p a r t l y  r e s p o n s i b l e .  I n  c o u p l 

i n g  w i th  d iazon iu m  compounds 1 m o l.  o f  t h e  m e th y le n e  d e r i v -  

: a t i v e  r e a c t s  w i t h  2 m o ls .  o f  t h e  d iaz o n iu m  compound w i t h  

s im u l ta n e o u s  e l i m i n a t i o n  o f  th e  m e th y len e  g ro u p ,  fo rm in g  th e  

same azo  compound a s  would be  p ro d u ce d  w i th  t h e  a ry la m id e  

i t s e l f .  The m ethy len e  b r i d g e ,  t h e r e f o r e ,  does n o t  a p p e a r  

t o  i n t e r f e r e  w i t h  th e  c o u p l in g  i n  any way.

W ith  t h e  a d d i t i o n  o f  fo rm a ld eh y d e  t o  t h e  a iy la m id e

s o l u t i o n  t h e  l a t t e r  i s  now r e a d y  f o r  u s e .  The b l e a c h e d

c o t t o n  y a m  i s  padded i n  t h i s  l i q u o r  a t  a ro u n d  30°C . f o r

h a l f  a n  h o u r ,  a s  t h e  a r y la m id e s  a r e  n o t  i n s t a n t l y  a b s o r b e d

by t h e  c o t t o n  f i b r e  and  i t  i s  o n ly  a f t e r  a c t i n g  upon  i t  f o r

some t im e  t h a t  a  b a la n c e  r e s u l t s  be tw een  th e  a iy l a m id e  a b s o r b -

:e d  and t h a t  r e m a in in g  i n  t h e  b a t h .  I t  may a l s o  be m e n t io n e d

t h a t  t h e  a f f i n i t y  Of th e  a r y l a m id e s  o f / 3  -h y  d r  o x y -n a p h t  ho i  e

a c i d  i s  g r e a t e r  i n  th e  c o ld  and i s  r e d u c e d  a t  h i g h e r  t  s u p e r -

t a t u r e e .  The t e m p e r a t u r e  o f  im p r e g n a t io n  i s ,  i n  g e n e r a l ,  
oa b o u t  30 0* In  a n y  c a s e ,  a c c o r d in g  to  t r a d e  c i r c u l a r s  

J t s e u a d  b y  t h e  I*GU P a r b e n in & u s t r i e  A-G. r e g a r d i n g  t h e  

a p p l i c a t i o n  o f  t h e  U a p h to ls ,  t e m p e r a tu r e s  above 45° C .s h o u ld  

be avoidfed a s  a  l i q u o r  c o n t a i n i n g  fo rm a ld eh y d e  i s  l i a b l e



t o  p r e c i p i t a t e -  th is ’ a ry la m id e  o f / ?  - h y d ro x y -n a p h th o id  a c i d  

a t  t h i 8 t e m p e r a tu r e  and  t h i s  r e s u l t s  i n  weak d y e in g s .

A f t e r  im p re g n a t io n  w i t h  th e  a ry la m id e  s o l u t i o n ,  t h e  

y a r n  i s  sq u eezed  th o r o u g h ly  and t h e n  e n t e r e d  i n t o  a  s o l u t i o n  

o f  t h e  d i a z o td s e d  has© i n  w a t e r .  The y a rn  i s  w orked i n  

t h i s  d e v e lo p in g  h a th  f o r  ab ou t 20 m in u te s ,  rem oved, and 

r i n s e d  t h o r o u g h ly  w i th  c o ld  w a t e r  to  remove c o m p le te ly  

th e  d ia z o  s o l u t i o n  s t i l l  a d h e r in g  t o  t h e  y a r n .  A f t e r  

r i n s i n g ^  t h e  y a m  i s  so ap ed  a t  a ro u n d  85 -90 °C . f o r  h a l f  

an  hou r  i n  a . b a t h  c o n t a i n i n g  1 -2  gm. so d a  a s h  and 2 -3  gm. 

so a p  f a  good q u a l i t y  t a l l o w  so a p  F a t t y  a c i d s j ,  was

u se d  i n  a l l  e k s e s ) p e r  l i t r e  . F i n a l l y ,  t h e  dyed, y a m  , i s  

r i n s e d  in ,  luke-w arm  w a te r  and  d r i e d .  The p r o c e d u re  f o r  

d i a z o t i s i n g  e a c h  o f  t h e  v a r i o u s  b a s e s  u s e d  i s  d e s c r i b e d  

i n  d e t a i l  i n  th e  e x p e r im e n ta l  s e c t i o n .

, Each  o f  th e  2 - h y d r o x y - 3 - n a p h th o ic  a ry la m id e s  p r e p a r e d  

by t h e  a u th o r  h a s  b e e n  padded  on e o t t o n  y a r n  and c o u p le d  

w i t h  t h e  f o l lo w in g  d i a z o t i s e d  b a s e s . -

1 )  , 25*5^d i c ^ l o r o j g a n i l i n e  ( F a s t  S c a r l e t  GG Base o f  th e
I  .&. r t ^ e h i f c t . . ) .

2) S ^ o M i i t - 2 - t o i t i i t i i i e  (P& st Sea TR Base o f  t h e  I .G .
F a r b e n in d .  A -G .) . ,

3 )  .... 5 - n i t r o - 2 - a n i s i d i n e  ( F a s t  Bed B Base o f  th e  I .G .
; 1 ^ r t b p i h d .  A -G .)

„.4) ; o -am ino  HZSOrtoluene ( F a s t  G a rn e t  GC Base o f  th e  
4 ' I ’s& b eh ind . A -G .)

x §)  o - d i a n i s i d i n e  ( F a s t  B lue  B Base o f  th e  I .G .  F a r b e n -  
v i n d .A - G . ) .



and 6 ). (Variamine Blue
■ Bi Baae d o i  ■t h e  I«G.; jSarbenind. A-G.)

The s h a d e s  p roduced  v a r i e d  from r e d d i s h - o r a n g e  through the

v a r i o u s  s h a d e s  o f  r e d  to  b l u e .  I t  was o b se rv e d  t h a t  t h e

sh a d e s  p ro d u c e d -b y  t h e  v a r i o u s  a ry la m id e s  and the same base

w ere  v e r y  s i m i l a r .  The -d e g re e  o f  f a s t n e s s  o f  t h e  d y e in g s

o b t a i n e d  from  t h e  v a r i o u s  a r y la m id e s  w i t h  t h e  same d i a z o t i s -

:e d  b a se  V a r i e d  b u t  t h i s  Was n o t  s t u d i e d  i n  a n y  d e t a i l .  As

a  m a t t e r  o f f a c t  t h e  q u e s t io n  o f  f a s t n e s s  o f  t h e  a z o i c  d y e -

: i n g s  h a s  bean  th e  s u b j e c t  o f  many c o m m u n ic a t io n s .  For

exam ple , t h e  f o l lo w in g  r e f e r e n c e s  may be m en tio n ed  in  t h i s

c o n n e x io n  -  P. Bean and F . H. Howe ( J .  *Soe. D. and 0 . ,  1929,

45 , 6 7 ) ;  I .G .  B a tg e b e r  f u r  d a s  FarbeA  v on  Baumwolle, F r a n k -

■.:a*fu r t , 1933^pages 558^569* w hile there has J u st  been ipu^ lish

:ed by Foster^ P*B» Mehta & Tenkataraman { $ .  d ee.

.JH-iJMI* 1938k<J4. 289-21^1 a comprehensive paper on t h e .
f a s t n e s s  s t f  h i e  r * b o i l i n g  o f  . . th e se  dye s t u f f s *  A se co n d  .

p a p e r  by IB* >B*. fB'osrt er* l .R *  Hamaohandran & Y enk ate ram an

; l o o ^ o i t > x 816-2851 " d e a ls  w ith  the f a s t n e s s  t o  r u b b in g  o f

th e  H a p h to l  A S - s e r i e s  o f  Azoic d y e s t u f f s .

The sh a d e s  p ro d u ced  on co tto n  yarn by the fo llo w in g

a ry la m id e s  o f  2 -h y d r o x y - 3 -n a p h th o ic  a c i d . -

1) The 5 - m e t h o x y - 2 - to l u i d id e  o f  2 -hydroxy- 3 -naphthoic acid
(B a p h to l  A S-1T).

2 )  The 2 - 4 -d im e th o x y - 5 - c h l o r o - a n i l i d e  of 2 -hydroxy-3-
n a p h th o ic  a c i d  ( l a p h t o l  A S-ITR).



2 4 .

3) The 2 T 5 - d im e t& o x y - 4 - c h le r o - a n i l id e  o f  2 -h y d ro x y -3 -
n& phtho ic  a « id  I U a p h to l  AS-DC).

4) The 2 $ 4 - d im e t f io x y - a n i l id e  o f  2 - h y d r o x y -3 - n a p h th o ic
a c i d .

5) The l - a m in o -2 l> m e th o x y -b e n z e n e -5 -s u lp h o n d ie th y la m id e
o f  2 -h y d r0 3 ^ * 3 -n a p h th o ic  a c i d .

i n  c o m b in a t io n  wl%h th e  d i a z o t i s e d  b a s e s  a l r e a d y  m e n t io n e d ,  

a r e  shoun  i n  t h e  s p e c i a l  " D y e in g s” s e c t i o n  a t  t h e  end o f  th e  

e x p e r im e n ta l  p a r t  o f  t h i s  T h e s i s .

These f i v e  a ry la m id e s  were t a k e n  a s  r e p r e s e n t a t i v e  o f  

t h e  2 -h y d r o x y - 3 -n a p h th o ic  a c i d  d e r i v a t i v e s  exam ined .

• H y d ro ly s i s  o f  a r y la m id e s  o f  2 -h y d r o x y - 3 - n a p h th o ic  a c i d .  

H y d ro ly s i s  o f  a l l  th e  a r y la m id e s  o f  2 -h y d ro x y -3 -  

n a p h th o ic  a c i d  by 16$ a l c o h o l i c  c a u s t i c  p o t a s h ,  mono, d i - ,  

and t r i - e t h a n d i a m i n e s ,  and e t h y l e n e  d iam in e  u n d e r  t h e  co n -
■- . 's ir l fe - '- v  '  - , ‘

: d i t i o n s  o u t l i n e d  i n  t h e  g e n e r a l  t h e o r e t i c a l  s e c t i o n  y i e l d e d  

i n  e a c h  in e t i tf lb e  - 2 - h y d r o x y -3 - n a p h th o ic  a c i d  and th e  a r y l a m i n e . 

f u l l  d e t a i l s  o f  t h e  h y d r o l y t i c  c o n d i t i o n s  a r e  g iv e n  i n

s e c t i o n .

Or,



S e c t io n  I I .  A ry lam ides  o f  5 : 6 : 7 : 8 * £ e t r a - h y d ro - 2 - h y d r o x y

f i r s t  d e s c r ib e d  by G. S c k r o e t e r  (A n na len , 1922, 426, 8 3 -1 6 0 . 

See e s p e c i a l l y  p ag es  107-109 and  1 4 7 ) .  S c h r o e t e r  p r e p a re d  

th e  a c i d  from 6 - h y d r o x y t e t r a l i n  by h e a t i n g  t h i s  compound 

u n d e r  p r e s s u r e  w i th  c a rb o n  d io x id e  i n  th e  p re s e n c e  o f  

a l k a l i s  (Kolbe r e a c t i o n ) .  In  1935 , R. R o b inson  and  J .  W alker 

( J .  Chem.. S o c v? 1935, 1530-1533) s y n t h e s i s e d  t h e  a c i d  by 

c o n d e n s in g  c ru d e  m e th o x y m e th y le n e -c y c lo h e x a n o n e  ( p r e p a r e d  

by me t h y  l a t i n g  h y d ro x y m e th y le n e -c y c lo -h e x a n o n e  i n  aqueou s  

p o ta s s iu m  h y d ro x id e  s o l u t i o n  w i t h  m e th y l  s u l p h a t e ) w i t h  

e t h y l  s o d i o a c e t o a c e t a t e . An i n t e r m e d i a t e  p ro d u c t  f p r o -  

:b a b ly  I )  was formed i n  p o o r  y i e l d .

On f u r t h e r  t r e a t m e n t  w i t h  b o i l i n g  a l c o h o l i c  sod ium  e th o x id e  

c o n d e n s a t io n  a n d  h y d r o l y s i s  o c c u r r e d  and 6 - h y d r o x y t e t r a l i n ~  

7 -earbO X yl i c  &c i  d • ■ ( 5 : 6 1 7 : 8 - $e t  r a - h y d ro - 2 -  hy d r  oxy -  3 - n a p h t  ho i  c 

a c i d  XJ) was fo rm ed .

-  t n ^ F r e n e h  f a t e h t  814, 169, g r a n te d  1 7 t h .  Ju n e .  1937 . t o

-3-*i id  a c id

OH

5 : 6 : 7 : 8 - fe tra ^ !£ f t rd ro -2 -h y d ro x y -3 -n a p h th o ic  a c i d  was
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t h e  I*Q. F a r b e n in d u l j t r i e  A-G. f a b s t r a c t e d  Chem. Z e n t r l . ,

1938, l 0 9 , I ,  4 3 4 -4 3 5 ) ,  t h e  h y d r o g e n a t io n  o f  a ro m a t ic  o r  

h e t e r o c y c l i c  p o ly n u c le a r  hydroxy  compounds i n  a l k a l i n e  

s o l u t i o n  w i t h  hydrogen  u n d e r  p r e s s u r e  i n  th e  p re s e n c e  o f  

h y d r o g e n a t i o n - c a t a i y s t s  i s  d i s c u s s e d .  Of s p e c i a l  i n t e r e s t  

i n  t h i s  c o n n e x io n  i s  th e  d e s c r i p t i o n  o f  th e  p r e p a r a t i o n  o f  

5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 -h y d r o x y - 3 - n a p h th o ic  a c i d  from  2 -h y d ro x y  

- 3 - n a p h th o ic  a c i d .  F o r  exam ple 940 p a r t s  o f  2 - h y d ro x y -3 -  

n a p h th o ic  a c id  a r e  d i s s o l v e d  i n  a  s o l u t i o n  o f  300 p a r t s  o f  

p o ta s s iu m  h y d ro x id e  i n  5500 p a r t s  o f  w a te r  and h y d ro g e n a te d  

a t  120°C. u n d e r  a  M e a s u r e  o f  180 a tm o sp h e re s  i n  p re s e n c e  tff 

a  N ic k e l - C o b a l t  c a t a l y s t  u n t i l  no more hy d rogen  i s  a b s o r b e d .  

Thereupon th e  s o l u t i o n  i s  s e p a r a t e d  from  t h e  c a t a l y s t  by 

f i l t r a t i o n  and a c i d i f i e d  w i t h  d i l u t e  s u l p h u r i c  a c i d  w h ich  

p r e c i p i t a t e s  th e  5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 - h y d r o 2 y - 3 - n a p h t h o i c  

a c i d .  The y i e l d  o f  t e t r a - h y d r o  a c i d  i s  s t a t e d  t o  be 8 5 $  o f  

t h e o r y .  Under s i m i l a r  c o n d i t i o n s ,  i t  i s  c la im e d  t h a t  t h e  

s n i i i d e  o f  2 -h y d ro x y - 3 - n a p h th o ic  a c i d  (N a p h to l  AS) p r o v id e s  

t h e  a n i l i d e  o f  5:6:7*. 8 - t e t r a - h y d r o - 2 - h y d r o x y - 3 - n a p h t h o i c  

a c i d  ( MeSt l n g  p o i n t  i88® 0. )  i n  90£  y i e i a .

A s u p p ly  o f  5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 - h y d r o x y - 3 - n a p h t h o i c  

a c i d  was v e r y  k i n d l y  o f f e r e d  t o  t h e  a u t h o r  by t h e  I . G . F a r -  

i b e n i n d u s t r i e  A-G. The a c i d  c r y s t a l l i s e d  from  d i l u t e  a l c o h o l

(5 0  p a r t s  a l c o h o l :  50 p a r t s  w a te r )  i n  lo n g  n a r ro w  r e c t -
prodact w V . : ; :
: a n g u l a r  p l a t e s  w h ich  had a  m e l t i n g - p o i n t  o f  178-179°G .
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f S c h r o e t e r  [  l o c . Q i t J  g i v e s  .1 7 7 -1 7 8 ° C; R obinson  &

W alker f  loe .,  o i t  J  g iv e »  M.Pt .178°C . ) .  The a c i d  was s p a r 

i n g l y  s o l u b l e  i n  b o i l i n g  w a te r  and gave a v i o l e t  c o l o r a t i o n  

on a d d i t i o n  o.f fea x iQ  c h l o r i d e  s o l u t i o n  t o  i t s  aqueous 

s o l u t i o n  ( s o l d ) ;  th e  c o l o u r  b e in g  s i m i l a r  t o  t h a t  g iv e n  

by th e  a d d i t i o n  o f  f e r r i c  c h l o r i d e  s o l u t i o n  t o  an  aqu eo us  

s o l u t i o n  o f  s a l i c y l i c  a c i d .  I t  i s  w o r th  n o t i n g  t h a t  a n  

aqueous s o l u t i o n  o f  i?-hy d r o x y -3 - n a p h th o ic  a c i d  g i v e s  a  

b lu e  c o l o r a t i o n  oft a d d i t i o n  o f  f e r r i c  c h l o r i d e  so lu t io n .

On b o i l i n g  t h e  a c M  w i t h  a .e e t ic  a n h y d r id e  an  a c e t y l  d e -
: *v

- . r i v a t iv e  (O.Ac -  * COg H) was o b t a in e d  and had

a  m e l t i n g - p o i n t  o f  146-147&C. ( S c h r o e t e r ,  l o c .  c i t .  found  

1 4 2 - l4 3 e ) .  * i  V ’ ' V s "

The p r e p a r a t i o n  of.. 9 e v e r h l ^ ^ r y lk f i i d e s  o i ^ 5 : 5 : 7 : 8 -  

te t ra -h y d ^ ro -2 -h y d ro x y -3 -n a p M 'f to lc  a c i d  i s  d e s c r i b e d  i n  

U .S .  P a t e n t  2* 04$;* 39?  ( g r a n t e d  to  E. Mo r  sc  he 1 o f  Germany t

a s s i g n o r  t o  G e n e ra l  A n i l in e  Works, I n c . ,  Eew Y o rk ) .  The
' i  „ & j*

m ethod o f  p re p a ra t i tp t i  d e s c r ib e d  i n  th i s k  p a t e n t  i s  t o  t r e a t
t y  Zb-rt-v

t h e  a c i d  w i t h  a  s l i ^ h t ^ e x d e s b  o f  a ry la m in e  i n  an  i n e r t

o r g a n i c p.sjjly<|nt, s u e h  a s  % o lu en e , n i t r  obenze n e , e t c .  The

m ix tu r e  i s  h e a te d  t o  80°C . a n d  a t  t h i s  t e m p e r a tu r e  p h o s -

: p h o r u * - t r i c h l o r i d e  i s  ,added  o v e r  a  p e r io d  o f  1 h o u r .

A f t e r  b o i l i n g  f o r  12,hoiar& sodium  c a r b o n a t e  s o l u t i o n  i s

add ed  and  t h e  s o l v e n t  b lo w n - o f f  w i t h  s te a m .  The r e a c t i o n

p r o d u c t  w h ic h  s e p a r a t e s ‘"Js f i l t e r e d - o f f  w i t h  s u c t i o n .  The



a ry la m id e  so o b ta in e d  i s  t h e n  r e c r y s t a l l i s e d  from  a  

s u i t a b l e  s o l v e n t ,

F o r  th e  p u rp o se  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  t h e  

f o l lo w in g  a ry la m id e s  o £  5:6*.7 i 8 - t e t r a ^ h y d r o - 2 - h y d r o x y -

3 - n a p h th o ic  a c i d  w ere  p r e p a r e d : -

1) The a n i l i d e  o f  5 : 6 : 7 : 8 - t e t r a - h y d r o - E - h y d r p x y - S -  

n a p h th o ie  a c i d . -  

f I I I  J . . 0 #

eo< /vV -  ^ __ /v i \  \1 I U  x
V s  / \  /

2) The o - t o l u i d i d e  o f  5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 - h y d r o x y -

3 -n a p h th o ic  a c i d . -
C*

( I V ) . / \  . O H
t oI

M I A - , /  \\ V V- t o  ~ v  /
V \

3 )  The oi -n a p h th y la m id e  o f  .5 :6 : 7: S - t e t r a - h y d r o - f * - ^  

h y d ro x y -3 -n a p h th o ic  a e i d . -

(V ) .

V S . / X '  > - N
t* K n .  y

4) T h e /0 - n a p h th y la r i i i e  of 5 : 6 : 7 : 8-tetra-hydro-£-hydroxy  

- 3 -naphtho i c  ac i  d . -  s ”'
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5) The 2 1 5 -d im e th o x y C a i i i l id e  o f  5: 6 : 7 : 8 - t e t r a -  

h y d ro - 2 -h y d ro x y - 3 - n a p h th o ic  a c i d . -  

( V I I ) .

' ?  1 I

6) The 2 - c h l o r o - 4 - a n i s i d i d e  o f  5 : 6 : 7 : 8 - t e t r a -

h y d ro -2 -h y d r o x y - 3 -n a p h th o ic  a c i d . -  

( Y I I I ) .  */!* . OM &

v \ 1 ' - c o . ^ v - C

<»*
7) The 2 * 5 - d i m e th o x y - 4 - c h l o r 6 i a n i l i d e  o f  5 : 6 : 7 : 8 -  

t e t r s ^ a y d r o - 2 - h y d r o x y - 3 - n a p h t h o i c  a c i d . - 

( IX ) .  rf„ §€#*

Co /

and 8) The . l - a m in o -2 -m e th 0 3 :y -b e n z e n e -5 - s u lp h o n d ie th y la m id e  

o f  5: 6 : 7 : 8 - t e t r a ^ h y d r o - 2 - h y d r o x y - 3 - n a p h t h o ic  a c i d . -

i

Co A #

Some o f  t h e  above m e n t io n e d  a ry la m id e s  w ere  p re p a re d  

i n  a  m anner s i m i l a r  to  t h a t  d e s c r i b e d  i n  U .S .P a t e n t  2 ,0 4 0 ,  

.397. r e f e r r e d  t o  e a r l i e r ;  o t h e r s  were p r e p a r e d  by t h e  

" ^ r r i d i n e ” m ethod , a l r e a d y  u se d  w i t h  s u c c e s s  by th e  a u t h o r



f o r  t h e  p r e p a r a t i o n  o f  a ry la m id e s  o f /^ h y d r o x y - ^ n a p h th o ic  

a c i d  ( q . v . ) . ,  The. p r  e p a r  a t i  on o f  t h e  maj o r  i t  y  o f  t h e  

a ry la m id e s  m e n tio n ed  had  b e e n  co m p le te d  b e fo r e  t h e  above 

m en tio n ed  .. A m erican  P a t e n t  became g e n e r a l l y  a v a i l a b l e  i n  

t h e  l i t e r a t u r e  (U .S .  P a t . 2 ,0 4 0 ,3 9 7 .  w§s a b s t r a c t e d  i n  

Chem. Z e n t r l . ,  1936, 1 0 7 . I I ,  8 7 1 ) .  In  any  c a s e  i t  may 

be  m en tio n ed  t h a t  t h e  m ethod o f  p r e p a r a t i o n  r e f e r r e d  t o  

i n  U .S . P a t e n t  2 * 0 4 0 ,3 9 7 . i s  th e  one g e n e r a l l y  r e f e r r e d  

t o  i n  th e  l i t e r a t u r e  f o r  t h e  p r e p a r a t i o n  o f  a r y la m id e s  

o f  h y d r o z y - a c id s .

.A11 o f  t  he a ry la m i  de s o f  5 ;  6 : 7 :8  - 1 e t r a - h y d r o  - 2 -  

by d r  oxy- 3 - n a p h th o ic  a c i d  p r e p a r e d  w ere c o l o u r l e s s  o r  p a le  

y e l lo w  c o lo u r e d  c r y s t a l l i n e  b o d i e s , w i t h  s h a r p  m e l t i n g -  

p o i n t s .  They were, a l l  i n s o l u b l e  i n  b o i l i n g  .w a te r  b u t  

d i s s o l v e d  i n  w arm ,aq u eo u s  s o l u t i o n s  o f  so d iu m ,h y d ro x id e  

w i t h  a  b l u i s h  f l u o r e s c e n c e  (a ry lam id es  o f  2 -h y d ro x y -3 -  

n a p h th o ic  a c i d  d i s s o l v e  in a q u e o u s  sodium  h y d ro x id e  s o l u -  

: t i o n s  w i t h  a  g r e e n i s h - y e l l o w  f l u o r e s c e n c e ) .

Djyeihg P r o p e r t i e s  o f  t h e  a r y la m id e s  o f  5 : 6 : 7 : 8 - t e t r a -
■3 ■ k ■n y d r o - 2 - h y d r o x y -3 -n a p h th o ic  a c i d .

The a iy l a m id e s  o f  5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 - h y d r o x y -  

'3 - n a p h th o ic  a c i d  were a l l i e d  to  c o t t o n  y a r n  i n  a  m anner 

‘s i m i l a r  t o  t h a t  a l r e a d y  d e s c r i b e d  f o r  t h e  a p p l i c a t i o n  o f
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th e  a a y la m id e s  o f f t - h y d ro x y -n a p h th o ic  a c i d .  They a r e  on 

t h e  whole more e a s i l y  s o l u b l e  I n  aqueous sodium  h y d ro x id e  

s o l u t i o n s  t h a n ’th e  c o r r e s p o n d in g  a r y la m id e s  O f / j  -h y d ro x y -  

n a p h th o ic  a d d  and  p a r t l y  i n  co n seq uence  o f  t h i s  do n o t  

g iv e  su c h  s t r o n g  d y e in g s  when c o u p le d  w i t h  t h e  d i a z o t i s e d  

"bases. On p a d d in g  t h e  c o t t o n  y a r n  i n  t h e  sodium  s a l t  s o l -  

: u t  1 on 6f  %t h e  a ry la m id e  f o r  h a l f  a n  h o u r  a t  3 0° C. and 

s q u e e z in g  th o r o u g h ly  and evenly th e  y a m  was q u i t e  w h i te  

( c o t t o n  y a m  when padded i n  t h e  sodium  s a l t  s o l u t i o n s  o f  

th e  a ry la m id e s  of/3  - h y d ro x y - n a p h th o ic  a c i d  and  sq u e ez ed  

was y e l lo w  i n  C o lo u r ) .  On e n t e r i n g  th e  im p re g n a te d  y a rn  

i n t o  t h e  d i a z o t i s e d  "base c o u p l in g  to o k  p l a c e .  I n  g e n e r a l  

p o o r  sh a d e s  ( d u l l  sa lm on p i n k s ,  "browns and p lum s) were 

o b t a in e d  w i t h ' t h e  v a r i o u s  d i a z o t i s e d  b a s e s  u s e d .  These 

a sT lS & ideS , t h e r e f o r e ,  do n o t  a p p e a r  t o  have much com

m e r c i a l  V a lu e  a s  dye i n t e r m e d i a t e s .

^ i a d h  o f  t h e  a iy l a m id e s  o f  5 :6 * .7 :8 - t e t r a - h y d r o - E -  

h y d rd x y -3 -n a p h th O ie  a c i d  p r e p a r e d  h a s  b e en  padded  oil 

c o t t o n  y a r n  and c o u p le d  w i th  t h e  same d i a z o t i s e d  b a s e s  

a s  w ere  Used i n  t h e  e x p e r im e n ts  w i t h  t h e  a ry la m id e s  o f  

- h y d r o x y -n a p h th o le  & 6id, v i z : -  

1 )  2 * 5 -  d i c h l o r o - a n i l i n e .

2:1 B -  c h lo r o  -  2 -  t o l u i d i n e .

3 )  5 -  n i t r o  -  2 -  a n i s i d i n e .

4 )  o -  amino -  azo  -  t o l u e n e .



5) o - d i a n i s i d i n e .
9

6) 4 -m e th o x y -4 -a m in o -d ip h e n y la m in e .

The sh a d e s  p ro d u ced  "by t h e  v a r i o u s  a ry la m id e s  w i t h  

th e  same d i a z o t i s e d  b a se  were s i m i l a r .

The v a r i o u s  s h a d e s  p roduced  on c o t t o n  y a r n  by  1 ) .  

th e  2-£5- d im e th o x y - 4 - c h lo r o - a n i l i d e  o f  5 : 6 : 7 : 8 - t e t r a -  

h y d r o - 2 - h y d r o x y - 3 - n a p h th o ic  a c i d  and 2 ) .  t h e  1 -a m in o -

2 -m e th o x y -b e n z e n e -5 - s u lp h o n d ie th y la m id e  o f  5 : 6 : 7 : 8 - t e t r a  

-B y d ro - 2 -h y d ro x y -3 -n a p h th o ie  a c i d ,  w hich  w ere  c o n s id e r e d  

r e p r e s e n t a t i v e  o f  t h i s  g ro u p , i n  c o m b in a t io n  w i th  th e  

above m en tio n ed  d i a z o t i s e d  b a s e s  a r e  shown i n  t h e  s p e c i a l  

"D y e in g s"  s e c t i o n .

H y d r o ly s i s  o f  t h e  a ry la m id e s  o f  5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 -  

h y d ro x y - 3 “n a p h th o ic  a c i d .

H y d r o ly s i s  o f  a l l  t h e  a r y la m id e s  o f  5 : 6 : 7 : 8 - t e t r a -  

h y d r o - 2 - h y d r o x y - 3 - n a p h th o ic  a c i d  by  16$  a l c o h o l i c  p o t 

a s s i u m  h y d ro x id e ,  m ono-, d i - ,  and t r i - e t h a n o l a m i n e s ,  

and e th y le n e  d iam in e  u n d e r  t h e  c o n d i t i o n s  a l r e a d y  o u t 

l i n e d  y i e l d e d  5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 - h y d r o x y - 3 - n a p h t h o i c  

a c i d  and  t h e  a r y l a m in e .

D e t a i l s  o f  t h e  h y d r o l y t i c  c o n d i t i o n s  em ployed a re  

g i v e n  i n  t h e  e x p e r im e n ta l  s e c t i o n .



3 3 .

S ection  I I I ,  Arylamides o f  2-hydroxy-Anthracene -5  ̂  

carboxylic a c id .

/ ^ - O A r

-fSvV >V -*\ / \
v0h h y d r o l y s i s  o f  E a p h to l  AS-GE w i th  1 6$  a l c o h o l i c

p o ta s s iu m  h y d ro x id e  s o l u t i o n ,  u n d e r  t h e  c o n d i t  io n s  a l r e a d y

s p e c i f i e d ,  i t  was o b se rv e d  t h a t  th e  a c i d  p ro d u ce d  was n o t

2 - h y d r o 3 y -3 - n a p h th o ic  a c i d  (no c h a r a c t e r i s t i c  b lu e  c o l o r -

: a t i o n  w i t h  f e r r i c  c h l o r i d e ) .”‘Y  The" ac i.4 , on r | 6 r y s t a l l i s ~

: a t  io n  from n i t r o b e i z e n e , had a  m alting*- p o i n t  of,.“a b o u t

298°C. ( w i th  d e c o m p o s i t io n ) ,  and a n a l y s i s  showed th e  a c i d

t o  be p ro b a b ly  a  hydroxyC a& thraeene  e sT b o X y lie  a c i d .  The

a iy la m in d  o b ta in e d  on h y d r o l y s i s  o f  t h e  S a p b t d l  w as fo und

t o  be o - t o l u i d l n e . An e x a m in a t io n  o f  t h e  l i t e r a t u r e  show-

:e d  t h a t  t h e  I*G. I ' a r b e h i n d u s t r i e  A-G. h ad  been  g r a n t e d  a

German P a t e n t  ( D .R .P .5 5 4 ,786 g r a n t e d  1 4 / 7 / 3 2 )  f o r  t h e m a n u -

: f a c t u r e  o f  a ry la m id e s  o f  2 * h y d r Q x y * a n th r a e e n e - 3 - e a r b o x y l ie

a o i d  ( l ) ,  w h ic h  w ere

\  \  1 I f  c la im e d  t o  be
\ Jy. J l  J-COP#

v > ^  v a lu a b l e ,  a s

dye s t u f f - i n t e r m e d i a t e  s .  I n  O c to b e r  1935 , t h e  I .G .  P a rb e n -  

t  I n d u s t r i e  A-G. w ere  h in d  enough t o  s u p p ly  t h e  a u t h o r  w i th  

-a  good  s u p p ly  o f  t h i s  a c i d .  The a c i d  o b t a i n e d  was cry**



i s t a l l l s e d  f r o m ‘n i t r o b e n z e n e  ( w i t h  t h e  a d d i t i o n  o f  n o r i t ) 

and no d e p r e s s i o n l n  m e l t i h g - l i o l n t  Was o b se rv e d  when t h e  

a c id  w as m ixed w i t h  t h e  aO ld  f r e c ^ y s t a l l i s e d  from  n i t r o 

b e n z e n e )  o b ta in e d  6h h y d r o l y s i s  o f  t f a p h to l  AS-GR. H. E . 

F le rZ  -  hair i d  i n  h i s  book -  " R u n s t l i e h e  o rg a n i s e h e  P a r b -  

s t o f f e *  f c g a n z u h g s b a n d , B e r l i n ,  1935 page 38 arid p u b l i s h e d  

i n  t h e  l a t e  autumn *of t h a t  y e a r ,  m e n t io n s  t h a t  Efaphtol 

AS-GR i s  th e  o - t d l u l d i d e  o f  2 - h y a r o x y - a n th r a e e n e - 3 - e a r b o -  

: x y l i c  a c i d  ( I I ) .

C o n f i rm a t lo n  o f  t h i s  Statem © rit'A rid2 o f  t h e  h y & r o iy t16 

e x p e r im e n ts  r e f e r r e d  t o  abofe^w auerob ta ined  "by  d i r ie c t  s y n -  

: t h e s i s  o f  t h e  l a p h t o l  frdm  t h e  A cid  and O - t o i n f d i r i e .

; f h e  p r e p a r a t i o n  Of 2 -h y d T d x ^ ^ a r i th ra c e n e - 3 -c a f b o x y i ic  

a c i d  IS  d e s c r i b e d  i n  D .R .P . 5 4 f ,3 5 2  ( I . G . ) g r a n t e d  2 2 /3 /3 2 ,  

i n  B ; R . f .  553 ,538  { I * G . ) griarited 2 7 /6 /3 2 ,  an d  i n  D .R .P . 

5 6 4 ,1 2 9  ( I . G . )  g r a n t e d  1 4 / 1 1 /3 2 .

I n  B .R .P .5 4 7 ,3 5 2 ,  2 - h y d r o x y - a n t h r a c e n e - 3 - c s r b 6 x y l i c  

a c i d  i s  p r e p a r e d  from  2 - c h i o r o - a r i t h r a c e n e - 3 - c a r b o x y l i c  a c i d  

( p r e p a r e d  b y  t h e  r e d u c t i o n  o f  t h e  c o r r e s p o n d in g  a n th r a q u in o n e  

d e r i v a t i v e  w i th  z in c  d u s t  and  ammonia) by  h e a t i n g  w i t h  a  

15 $  Sqrieous s o l u t i o n  o f  p o ta s s iu m  h y d ro x id e  f o r  5 -6  h o u r s



a t  2QQ-210°G. i n  a  c u p p e r  l i n e d  a u t o c l a v e  f i t t e d  w i t h

a  s t i r r e r *  The r e d d i s h  y e l lo w  s o l u t i o n  so  o b ta in e d  i s

a c i d i f i e d  w i th  d i l u t e  m in e r a l  a c i d  a t  t h e  h o i l . The

2 - h y d r o s y - a n th r a c e n e - 3 - o a r h o x y l i e  a c i d  t h u s  p r e c i p i t a t e d

i s  f i l t e r e d  o f f  w i t h  s u c t i o n ,  washed and  d r i e d .  S i m i l a r -

: l y ,  t h e  a c i d  may he  o b ta in e d  hy h e a t i n g  2 - c h l o r o - s n t b r a -

: c e n e - ^ c a r  boxy l i e  a c i d  w i t h ,  w a t e r ,  p o ta s s iu m  c a r b o n a te

and  some c o p p e r  s u l p h a t e  ( d i s s o l v e d  i n  w a t e r )  f o r  V h o u rs

a t  1 6 0 -1 7 0 °C. i n  a  n i c k e l - a u t o c l a v e .  D .B .P .5 5 3 ,  538

d e s c r i b e s  th e  p r e p a r a t i o n  o f  th e  a c i d  e i t h e r  from  a n

a l k a l i  s a l t  o f  2 - h y d r o x y -a n t  h ra c  ene or from  t h e  f r e e
i n

hydroxy  co m p o u n d /p re sen o i  p f '^ l k a i i - c t a T h o n a t e s ^ b y  h e a t -
1 i I / /  *

: i n g  a t  h ig h  t e m p e r a t u r e s J ^ e s s u p c a f f c  a tm o d $ l i |r e

o f  c a rb o n  d i o x id e .  F o r  exam ple  -  I* t h e  p o ta s s iu m  s a l t  

o f  2 -h y d r o x y -a n t  h ra c e n e  i s  h e a te d  i n  a n  a tm o sp h e re  o f  

c a rb o n  d io x id e  i n  a  p r e s s u r e  v e s s e k  f o r  9 h o u r s  a t  a  

p r e s s u r e  o f  60 a tm o sp h e re s  rind a t  a  t e m p e r a t u r e  o f  2 6 0 ° C .
j  ;  j  t  ' ~ ’ &  *”■ '  *  •

o r  I I .  ^ 2 - h y d ro x y - a n th r a c e d e  aft& 3 i > a r t s  p o t a s s i u m - c a r h -  

: o n a t e  a r e  h e a te d  f o r  11 h o u rs  i n  a n  a tm o sp h e re  o f  c a r b o n  

d io x id e  u n d e r  a  p r e s s u r e  o f  80 a tm o sp h e re s  and  a t  a  tem p er  

: a t u r e  o f  220-2 30°C . I n  D .R .P . 564 ,1 29  th e  a c i d  i s  

p r e p a r e d  by  s t i r r i n g  f e - s u lp h o - a n t h r a c e n e - 3 - c a r b o x y l i c  

a c i d  i n t o  m o l te n  c a u s t i c  .p o tad h  a t  800° Ch a h a  g r a d u a l l y  

r a i s i n g  t h e  t e m p e r a t u r e  to  2 6 0 ° C .-  t h e  m e l t  a s su m in g  a  

f b l l o w  c o l o u r .  S t i r r i n g  i s  c o n t in u e d  f o r  1 h o u r  a t  150°C .
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a fte r  which time the melt i s  allowed to co o l ,  d ilu ted  

with water and the 2-hydroxy-anthracene-3-carboxylic acid  

f in a l ly  p r e c i p i t a t e l y  the addition  of hydrochloric a c id .  

The only arylamide of 2-hydroxy-anthrseene-3-carboxyiic  

acid  in  use commercially at the present time iar the o- 

to lu id id e  which i s ,  as already mentioned, ITaphtol AS-GR. 

The author, has, in  addition  to preparing the o - to lu id id e ,  

prepared the fo llow ing arylamides of 2-hydroxy-arrthracene-

3-carhoxylic  a c id : -  ' ‘ '

l ) .  The 5-m ethoxy-o-toluidide of 2-hydr oxy-aiithracene-3-

carboxylic a c td . -

; 4 » * £ $ 4*''- 'V -*
2). The 2:b - d i m e th o x y - a n i l l d e  of 2 - h y d r o x y - a n th r a c e n e -

3-carboxylic  a e id , -

3 ) .  The 2 :5-d im ethoxy-4-ch loro-an ilid e o f  2-hydroxy - 

anthracene-3-carboxylic a c id . -



37 .

and

4 ) .  The 2-j4-dim ethoxy-5-chloro-anilide of 2-hydroxy- 

anthraeene-3-carboxylic a c i d . - 

V I.

6 )

II I I-  OH 0 t* t

U
5 ) .  The 5 -eh lo ro -o -to lu id id e  of 2-hydroxy-anthracene-

3-carboxylic  a c id . -

V I I .

\
-  OH t#>* -

-  CO # * - /

The 1 -ami no-2-metho^y -  b en z e ne -5 - su l phond i  e t  hylami d e 

of 2-hydroxy-anthracene-3-carboxylic a c id . -  

T i l l .  ^

/ ~ ~ ~ \
- \  /

i
Some o f  the above mentioned arylamides were prepared 

by heating  equimolar q u a n tit ie s  o f  the acid  and the a r y la -  

mine in  to luene so lu t io n  to 70°C. adding phosphorus t r i 

ch loride drop by drop and f in a l ly  heating the mixture at  

around 110°C. u n t i l  the evo lu tion  o f  hydrochloric acid has 

ceased. The arylamide which separates out on coo ling  i s  

f i l t e r e d - o f f , b o ile d  with sodium carbonate so lu t io n  (to  

remove acid ) and then r e c r y s ta l l i s e d  from a su ita b le  

s o l v e n t .  The cheapest and most convenient c r y s t a l l i s i n g  

medium f o r  th ese  arylamides was found to be n itrobenzene.



T h is  method o f  p r e p a r i n g  th e  a r y la m id e s  o f  2 -h y d ro x y -  

a n th r a c e n e - 3 - c a r b o x y l i c  a c i d  i s  th e  one recommended in  

P . R . P . 5 5 4 ,7 8 6 .  I t  was a i s o  found  t h a t  t h e s e  a ry la m id e s  

c o u ld  he p r e p a r e d  hy t h e  " P y r i d i n e "  p r o c e s s  a l r e a d y  u se d

by t h e  p r e s e n t  a u th o r  i n  p r e p a r i n g  a r y la m id e s  o f  2 -h y d ro x y -
\vo y. »■ 1:2 fto -- rr •." ' -  : ■ - -•

3 - n a p h th o ic  a c i d  and  5 : 6 : 7 : 8 - t e t r a - h y d r o - 2 - h y d r o x y - 3 - n a p h -  

t t h o i c  a c i d .  The p ro c e d u re  was s i m i l a r  t o  t h a t  u se d  i n  

t h e  p r e p a r a t i o n  o f  t h e  a ry la m id e s  o f  t h e s e  two a c i d s  and  

c o n s i s t e d  i n  d i s s o l v i n g  2 - h y d r o x y - a n t h r a c e n e - 3 - c a r b o x y l i c  

a c id  and th e  a ry la m in e  i n  a  s m a l l  am ount o f  p y r i d i n e ,  

a d d in g  p h o sp h o ru s  t r i c h l o r i d e  i n  s m a l l  am ounts a t  a  t im e ,  

when t h e  t e m p e r a tu r e  had reach ed  7(?C.# f i n a l l y  r a i s i n g  th e  

t e m p e r a tu r e  t o  115 °C . ^ahd life a t i h g  a t  %Kis t e m p e r a t u f #  f o r  

f o u r  hours. * P u r in g  t h e  - cut*!r#e % f  t h e  r e a c t i o n  t h e  r e a c t  -  

•sfcafflte w ere e f f i c i e n t l y  s t i r r e d .  On a d d in g  a l c o h o l  when 

Ithe* 1 » « ip ^ a t r t^ e  of , the  m ii^tLre had f a l l e n ,  t h e  a ry la m id e  

s e p a r a t e d  ou t o iv^^and |.ng^  The a ry la m id e  was f i l t e r e d -  

o f f  w i t h  s u c t i o i | ,  washed w i t h  a l c o h o l ,  d r i e d  and  f i n a l l y  

r e - c r y s t a i f e f e e d  fesoifii n i t r o b e n z e n e .  Y i e ld s  o f  o ver 90 %
1 A/# ** *' _ >•'f . . .

%£-t  he ;thfeor$t i s  a l  were ob ta in ed ;

i l l  t h e  a ry la m id e s  o f  2 - h y d r o x y - a n t h r a c e n e - 3 - c a r b o -  

: x y l i c  a c i d  p r e p a r e d  w ere  e i t h e r  m u s ta rd  y e l lo w  o r  o range

c o lo u r e d  c r y s t a l l i n e  p r o d u c t s .  They w ere  a l l  i n s o l u b l e  i n
l~-»;i:i n V - - ;■ *}** v" " •* ‘
b o i l i n g  w a te r  b u t  d i s s o l v e d  i n  aq ueous  a l k a l i  h y d ro x id e  

s o l u t i o n s  w i t h  a  r e d d i s h - o r a n g e  c o l o u r .  A l l  t h e  a r y l a m id e s
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exam ined m e lted  s h a r p l y  a t  h ig h  t e m p e r a t u r e s .

Dyeing P r o p e r t i e s  o f  2 * h y d r o x y $ a n th r a e e n e - 3 - c a r b o x y l ic

and

a c id  a r y l a m id e s .

The o u t s t a n d i n g  p r o p e r t y  o f  t h e  2 - t o l u i d i d e  o f  2 -

h y d l« > ± y ~ a B th * ie e m e -3 ^ a fb o x y lic  a c i d  ( B a p h to l  AS-GB) I s

t h a t  I t  g i v e s  g fe e h  s h a d e s  on c o t t o n  y a r n  when t h i s  l e t t e r

i s  im p re g n a te d  w i t h  th e  sodium  s a l t  s o l u t i o n  Of t h e

a ry la m id i*  s^ d e e z e d  and t h e n  c o u p le d  w i t h  e i t h e r  o f  th e

f o l lo w in g  d i h z o t i s e d  b a s e s : -

1 ) .  0 - d i a n i s i d i n e  ( P&st Blue B Babe 1 .  G. ) .

2* l - im ih D -4 * b e h z o y la m in o -2 * 5 -d i* ie th o x y -b e n z e n e .
( P a s t  B lue 3 3 .  Base -  I . G .  -

f o r  c o n s t i t u t i o n  c f .  L e c tu r e  d e l i v e r e d  by  D r. K. E o lz a e h

b e f o r e  th e  I . Y . C . C . ,  S t u t t g a r t  SQ th. ^ ?  1^36 ; c f .  a l s o

P i e r z  -  D avid  -  " K u n s t l i c h e  o r g a n is c h e  P a r b , s t o f f e "

B^ganzungsband  1935%page 3 7 ) .1 ;. -

n i .  i i # v *

/ - nI ., #
3 ) .  i -m e th o x y - i - a m in o -d ip h e n y la m in e  (Y ariam in e  

^ B i d e * Base I . G . ) .

v ; • t h e  g re en .s h a d e  p ro d u ced  f ro m  th e  2 -to lu id id e  of

2 ^ 3 a y a f b o ± y l i c  a c i d  and d i a z o t i s e d

Ihftm&EWM“b i# i i$ !£ B i i  ho *2 *5 i  d im e th o x y -b  enzene lias good
j

f a s tn e i t e  t O ^ I i g h t  and C h lo f in e  and i s  f a s t  I t o  c a u s t i c
»»

i i d r rb o i l i h g  u n d e r  p r e s s u r e . '  A l l  o f  t h e  a ry la m id e s  7o f



2 - h y d r o x y - a n th r a c e n e - 3 - c a r b o x y l i c  a c i d  p re p a re d  gave 

s i m i l a r  g re e n  s h a d e s  w i t h  th e s e  t h r e e  b a s e s ,  and so f a r  

a s  i s  known t h e  a ry la m id e s  o f  t h i s  a c i d  a r e  th e  o n ly  

a ry la m id e s  w h ic h  c a n  p ro d u ce  g re e n  s h a d e s  w i t h  c e r t a i n  

d i a z o t i s e d  b a s e s ;  hence  th e  im p o r ta n c e  o f  U a p h to l  AS-GR 

i n  th e  U a p h to l  AS ran g e  o f  dye i n t e r m e d i a t e s .  The sh a d e s  

p ro duced  by t h e  a ry la m id e s  o f  2 - h y d r o x y - a n th r a c e n e - 3 -  

c a r b o x y l l e  a c i d  w i t h  t h e  o t h e r  d i a z o t i s e d  b a s e s , w hich  

a r e  b e i n g  lifted i n  t h e s e  e x p e r im e n ts ,  do n o t  a p p e a r  to  be 

o f  g r e a t  c o m m erc ia l  v a lu e  -  t h e  a b a t e s  v a r y i n g  from  a  d u l l  

re d  t o  a  d u l l  JOitufl .  ,

E ach  o f  t h e  a ry la m id e s  o f  2*hydroky-& nt]u*acenB -3- . 

c a r b o x y l i e  atoit- prop lthed  haft b e e t t  pWdded tm  c o t t o n  y a r n  ' 

and c o u p le d  Wit h  th e  USufcL g ro u p  o f  d l a s o t i a e t  b a s e s  w h ic h  

a^W a jg a lh  repeat% 4 f o r  t h e  sak e  o f  c o n v e n i e n c e . -

1 ) .  2 * 5 - d i c h l o r o - a n i l i n e .

2 ) .  5 - c h l o r o - 2 - t o l u i d i n e .

3 ) .  5 - n i t r o - 2 - a n i s i d i n e .

4 ) .  o-am i n o - a z o - t o l u e n e .

5 ) .  o - d i a n i s l d i n e .  ~~

6 ) .  4 ? -m e th o x y -4 -a m in o -d ip h e n y la m in e .

The shadow p rodu ced  by  t h e  v a r i o u s  a r y l a m id e s  w i t h  

t h e  same d i a z o t i s e d  b a s e  were a l i k e .

The ran g e  o f  sh a d es  p ro d u ced  on c o t t o n  y a r n  by  1 ) .  

t h e  2 - t o l u i d i d e  o f  2 - h y d r o x y - a n t h r a c e n e - 3 - c a r b o x y l i c
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a c i d  (U a p h to l  AS-GR); 2 ) .  The 2 »5 -  d im e th o x y ja n i  1 id e  o f

2.*J^dx0a3i^an1&£aeft^ a c i d , and  3 ) .  The 245 -

d im e t h o x y - 4 - c h l o r ^ J a n i l i d e  o f  2 -h y d ro x y § ja n th ra c e n e -3 -  

c a r h o x y l f t "  ^ ^ d ^ ^ h l c ^ w e r e "  t a k e n  a s  r e p r e s e n t a t  iv e  o f  

t h i s  g ro u p  o f  a ry la m id e s ,  i n  c o m b in a t io n  w i t h  th e s e  

d iaw etfeed^  b a s e s  a r e  shown i n  th e  **;Qyeinge’f s e c t i o n .

H y d r o ly s i s  o f  2 - h y d r o x y 4 a n th r a c e n e - g - c a r b o x y l i c '  a c i d

,a iS aSS SidM U * ' ' ~ " v  <v ^  J .
H y d r o ly s i s  o j ^ t h e  2 - h y d r n x y - a n t h r a c e n e - 3 - c a r b o x y l i c  

a c i d  a ry la m id e s  b y  16$ a l c o h o l i c  p o ta s s iu m  h y d r o x id e ,  

mono, d i - ,  and  t r i - e t h a n o l a m i n e s ,  and e tk y l e n e 3 d ia m in e ,  

u n d e r  t h e  c o n d i t i o n s ,  w hich  have been  u sed  by t h e  a u th o r  

i n  t h i s  w ork , y i e l d e d  2 - h y d r o ^ y - a n th r a c e n e - 2 | - c a r b o x y l i c  

a c i d  eud th e  a ry la m in e s .^

;■ ■ ■■ a - . , a  e e  1  a e  k t  *

• . v ;  C k  \ .  ... V* a  E  ■' A  ■ ' in :l- .. - E A A .  / '  ■ /  A  -A v  : A . ’ ’ ’ . ■

)'a :!ao i;;y  .13 , ; r a r  A'— f 'T  ,a. .. >

5 and £4* a . r a : ■ •;

cot a SeT ' ' Ava;a; a a  a C- '

h:v dr ol;;s . s •> the usv :.•••,••

i&c-l&ted I - 5'*' s *',4.5 t r  V  - 

O b ta in e d »



S e c t io n  IV. A ry lam id es  of. Ace t o - a c e  t i c  a c i d .

R - f i / H  C O -  C#A - CO - C # s

S a u n d e rs  ( J .  Soc. D. & C .,  1924, 40 , 49) and Rowe 

and L e v in  ( I b i d . ,  1924, 40 , 228) s t a t e  t h a t  H a p h to l  AS-G 

i s  d i a c e t o - a c e t i c - o - t o l i d i d e  ( 1 ) . -

On s u b j e c t i n g  f ta p h to l  AS-G t o  h y d r o l y s i s  w i t h  1 6^  

a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  ( b o i l i n g  f o r .  2 

ho t i t s ) and w o rk in g  up  th e  p ro d u c ts  o f  h y d r o l y s i s  i n  th e  

m anner a l r e a d y  d e s c r i b e d ,  o - t o l i d i n e  was o b t a i n e d ,  f h u s ,  

t h e  a ry la m in e  component o f  l a p h t o l  AS-G i s  o - t o l i d i n e .  

A ttem p ts  to  i s o l a t e  th e  a c i d  w ere  u n s u c c e s s f u l  a s  th e  

a c e t o - a c e t i c  a c i d  was decomposed u n d e r  t h e  c o n d i t i o n s  o f  

h y d r o l y s i s .  L a t e r  i t  was fou nd  t h a t  com ple te  h y d r o l y s i s  

o f  H a p h to l  AS-G to o k  p l a c e  on b o i l i n g  t h e  XTaphtol f o r  

5 h o u rs  u n d e r  a  re  f l u x i n g  c o n d e n s e r  w i t h  ^ / l  a l c o h o l i c  

p o ta s s iu m  h y d ro x id e .  On w o rk ing  up t h e  p r o d u c t s  o f  

hyd ^n l^S iis  i n  t M  u s u a l  m anner, o - t o l i d i n e  was e a s i l y  

i s o l a t e d  b u t - a s  iras  t o  be e x p e c te d  no a c i d  c o u ld  be 

b b t a l & i t U  an

M C ' O t ' * L C ' C O
■ ■

\ - /  CO' CM • CO CM.
/  v  /  **
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A n a ly s i s  o f  r e c r y s t a l l i s e d  f ta p h to l  AS-G ( c r y s t a l l i s e d  

from b e n z e n e - n i t r o b e n z e n e -  5 0 /5 0  - M .P t . -  2 0 8 °C .)  a g re e d  

w i th  th e  s u g ^ ^ s t iq j#  t h a t  t h i s  J fa .ph t6 l i s  d i h € e t o - a c e t i c  

o - t o l i d i d e .  E a p h to l  AS-G was th e n  s y n t h e s i s e d  by  h e a t i n g  

e q u im o le c u la r  p r o p o r t i o n s  o f  e t h y l  a c e t o - a c e t a t e  and  o -  

t o l i d i n e  u s i n g ’ m ono-ch lo rO -benzene  a s  s o lv e n t  and w i t h  a  

s m a l l  q u a n t i t y  o f  IT. NaOH a s  c a t a l y s t ,  f o r  5" h o u r s . '  The 

d i a c e t o - a c e t i c - o - t o l i d i d e  c r y s t a l l i s e d  ou t on c o o l i n g .

On f i l t e r i n g  o f f  th e  c r y s t a l s  w i t h  s u c t i o n ,  d ry in g  and 

f i n a l l y  r e c r y s t a l l i s i n g  from  b e n z e n e - n i t r o - b e n z e n e  (5 0 /5 0 )  

a  w h i te  c r y s t a l l i n e  p ro d u c t  was o b ta in e d  Which d id  n o t  

d e p re s s  t h e  m e l t in g  p o i n t  o f  r e e r y s t a l l i s e d  U a p h to l  AS-G 

on m ix in g .  The m ethod used  f o r  t h e  p r e p a r a t i o n  o f  d i a c e t o -  

a c e t i c - o - t o l i d i d e  was an  a d a p t a t i o n  o f  a  g e n e r a l  m ethod 

f o r  t h e  p r e p a r a t i o n  c f  a c e t o - a c e t i c  a r y la m id e s  w h ic h  h a s  

been  p ro p o se d  by J* K. Thomson ( T h e s i s , G lasgow , 1 9 3 5 ) .

T h is  a u th o r  i n  h i s  d i s s e r t a t i o n  h a s  d e s c r i b e d  a  l a r g e  

number o f  t h e s e  a r y l a m id e s  w h ic h  have  b e e n  p r e p a r e d  hy 

t h i s  m ethod ; th e  m ethod b e in g  n o t a b l e  f o r  t h e  h i g h  y i e l d s  

o f  a c e t o - a c e t i c  a r y la m id e s  o b t a i n e d .

I n  v iew  o f  t h e  l a r g e  number o f  a c e t o - a c e t i c  a r y l a m id e s

u s e f u l  p u rp o se  w ould  have b e en  s e r v e d

i-dter’a ; ® a t t e r  o f  i n t e r e s t ,  how ever, a c e t o - a c e t -  

P -a iH liiA ide  (11) was p r e p a r e d  from  e t h y l  a c e t o - a c e t a t e  andy  \  / ••
/  S
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p -an isid in e  by Thomsonfs m ethod , ( c f .  Thomson's Thesis - 

page 1 2 0 ) .

I n  O c to b e r ,  1933, t h e  I .G .  F a r b e n i n d u s t r i e  A-G. 

i n t r o d u c e d  a  new n a p h to l  w h ich  t h e y  c a l l e d  l a p h t o l  AS-L4G. 

T h is  U a p h to l  d i s s o l v e s  r e a d i l y  i n  aqueous sodium  h y d ro x id e  

s o l u t i o n s  and p o s s e s s e s  low s u b s t a n t i v i t y . F a r t h e r ,  i n  

c o m b in a t io n  w i th  t h e  v a r i o u s  " F a s t  B a se s*  a v a i l a b l e  

ITaphtol AS-L4G p ro d u c e s  y e l lo w  s h a d e s ,  ( s o ,  o f  c o u r s e ,  

does l a p h t o l  AS-G), w hich  a r e  d i s t i n g u i s h e d  by v e r y  good 

f a s t n e s s  t o  l i g h t .  The y e l lo w  sh a d e s  from  H a p h to l  A3~I»4G 

a r e  d i s c h a r g e a b l e  w h ic h  makes t h i s  U a p h to l  e x t r e m e ly  

im p o r ta n t  i n  c a l i c o - p r i n t i n g .  I t  sh o u ld  be  m e n tio n ed  

t h a t  the  y e l l o w  s h a d e s  p ro d u ced  from H a p h to l  AS-G a r e  

n o t  d i s c h a r g e a b l e .

H y d ro ly s i s  o f  U a p h to l  AS-L4G w i th  ^ / l  a l c o h o l i c  

potassi 'oes h y d ro x id e  s o l u t i o n  y i e l d e d  a s  t h e  a ry la m in e  

component o f  t h e  N a p h to l ,  2 - a m i n o - 6 - e t h o x y b e n z t h i a z o l e , .

( t h i s  wap c o n f irm e d  b y  a n a l y s i s  and  c o m p a r iso n  w i t h  an  

a u t h e n t i c  s a m p le ) ,  b u t  no a c i d  c o u ld  be  d i s t i n g u i s h e d .  

A n a l y s i s  showed t h a t  t h i s  U a p h io l  i s  p r o b a b ly  8 - a c e t o -  

aCety*IWkind^6 •%t h o x y b e h s th i a z  o l e . ( i l l ) .

-i. i .  j '  ■■■■•■■ • -  . j

C ' A t H - C O *  C/V • Co .  C f i  
/  *
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The p r e p a r a t i o n  o f  2 -fU 5y laee ty lam inor a r y l t h i a z o l e s  i s  

d e s c r ib e d  i n  D .B .P .6 0 3 , 623 ( g r a n t e d  t o  t h e  l . G .  F a r b e n in d .  

A-G. 8 t h .  O c to b e r ,  1 9 3 4 ) .  The m ethod o f  p r e p a r a t i o n  

a c c o r d i n g  t o  t h i s  p a t e n t ,  c o n s i s t s  in  h e a t i n g  a  2 -am in o -  

a r y l t h i a z o l e  and a n  a c y l - a c e t i c  e s t e r  u n t i l  th e  a l c o h o l ,  

which i s  a  p r o d u c t  c f  t h e  r e a c t i o n ,  h a s  b e e n  complet& y 

rem oved. I n  an  exam ple quo ted  1 p a r t  o f  2 -a m in o -b e n z -  

- t h i a z o l e  i s  mixed w i th  4 p a r t s  o f  e t h y l  a c e t o - a c e t a t e  

i n  a f l a s k  f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r  u n t i l  no more
' • v

e t h y l  a l c o h o l  d i s t i l l s  o v e r .  T h is  i s  u s u a l l y ,  a c c o m p lish e d  

i n  a b o u t  15 m in u te s .  A f t e r  c o o l in g ,  th e  r e a c t i o n  p r o d u c t  

s e p a r a t e s  ou t  and  i s  f i l t e r e d - o f f  w i t h  s u c t i p n ,  washed 

w i t h  a l c o h o l  and d r i e d .  T h e .p r o d u c t  o b t a in e d  i n  t h i s  way 

i s  2 - a c e t o - s c e t y l a m i n o - b e n z t h i a z o l e . ,  The p r e p a r a t i o n  o f  

2 - s c e t o a c e ty l a m i n o - 6 - e t h o x y b e n z t h i a z o i e  i s  n o t .  d e s c r i b e d  

i n  t h i s  p a t e n t  b u t  t h e  p r e p a r a t i o n  o f  t h e  c o r r e s p o n d in g  

2 -* b e n z o y la e e ty l -* f in in o -6 -q th o x y b e n z th ia z o le  i s  b r i e f l y  

r e . f e r r § d  t o .  T h is  l a t t e r  compound has  b e e n  p r e p a r e d  by 

th e  . a u t h o r  and w i l l  be d e s c r ib e d  i n  S e c t io n  V.

. 2 - 4 c e to a c e t y l a m in o - 6 - e t h o x y b e n z th i a z o l e  was p r e p a r e d  

by t h e . a u t h o r  by  h e a t i n g  1 p a r t  o f  2 -am in o - 6 - e th o x y b e n z -  

: t h i a z ^ b e  wH?&:4 p a r t s  o f  e t h y l  a c w t o - a c e t a t e ,  i n  a  f l a s k
V  *  V s . . .  J t*  '^

f i t t e d  wif^h a  c o n d e n s e r ,^ a t*  16Q°C. f o r  15 m in u te s ,  when 

a l l  of%1he e t h y l  a l c o h o l  form ed had d i s t i l l e d  o v e r .  ^
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' ’ .'f: V ^  ;.:V V  - . . .

On c o o l i n g  t h e  r e a c t i o n  m ix tu re  a  w h i te  c r y s t a l l i n e  

p ro d u c t  s e p a r a t e d  o u t .  T h is  was f i l t e r e d  a t  t h e  pump, 

washed w i t h  a l e  oho 1 and d r i e d .  The w h i te  l u s t r o u s
s

c r y s t a l l i n e ,  p ro d u c t  o b ta in e d  on re  c r y s t a l  U s i n g  from  

a l c o h o l  had  a  m e l t in g  p o in t  o f  2 0 0 °0 .  and showed no 

d e p r e s s io n ... J n  th e  m e l t in g  p o i n t  when mixed w i t h  E a p h to ly' *
AS-14G ( re  c r y s t a l  U s e d  from a l e  o h o l l  JTapfit o l  AS-L4G

i s  t h e r e f o r e  2 - a c e t o a c e t y l a m i h o - 6 ^ t h Q x y b e n z t h i a z o l e .

W hile  i t  i s  w e l l  known t h a t  by h a s t i n g  4%oi!iatic 

am ines  w i t h  a c y l a c a t i c - e s t e r s ,  a l c o h o l  i s  s p l i t  o f f  and 

t h e  a c y l a c e t y l  compounds of. t h e s e  a m in es  a r e  fo rm e d ,  i t  

was r a t h e r  s u r p r i s i n g  t h a t  2 - a m i n o - b e n z th i a z o l e s  sh o u ld  

have  r e a c t e d  i n  s u c h  an  a n a lo g o u s  m anner and was n o t  to  

be e x p e c te d  a s  i n  many o f  t h e i r  r e a c t i o n s  ( e . g .  th e

d ia z o  r e a c t i o n i s t ; h e y  do n o t  behave  l i f e i  a ro m a t ic  a m in e s .
!i \  ^  .* -  il

A c co rd in g  t o  f A ic ^ te r  A n sch u tz  -  H e i ^ j | l  -  "Chemie d e r

K o h le n s t  o f fverb ln d u iig e n " 1 2 t h . E d i t  i  o n , I» e ip z lg , 1931,

V o l.  3 ,  pa^e  145 , th e  r e a c t i o n s  o f  2 - a m in o b e n z th ia z o le

( I ) ,  a r e  b e t t e r  e x p la in e d  by r e p r e s e n t i n g  i t  i n  th e

tau tom eriq^im ino  fo rm  ( I I ) .

/ Y " \
I*-?

%  s  5  4 A ,

f t #  '

f h e  g r e a t  r e a c t i v i t y  o f  t h e  2 - a m i n o - a r y l t h i a z o l e s
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i s  shown by the  f a c t  t h a t  t h e y  form  r i n g  compounds.

Thus, f o r  exam ple , on h e a t i n g  a  m ix tu r e  o f  2 -a m in o -b e n z -  

: t h i a z o l e  w i th  e t h y l  a c e t o - a c e t a t e  f o r  s e v e r a l  h o u rs  a t  

a  h ig h  t  em p e r  a t  u re # a f t e r  t h e  a l c o h o l  h a s  b e e n  s p l i t  o f f ,

r i n g  c lo s u r e  t a k e s  p la c e  and a compound o f  th e  f o l lo w in g

ty p e  i s  fo rm ed, ( c f .  D .R .P . 603, 6 2 3 ) .

I j c t M ' C o .  CMA - C 0 -  C / f i   >
5 /  * , C

I I / s v^  s '
%

In  t h i s  c o n n e x io n  i t  i s  w o r th  n o t i n g  t h a t  2 -am in o -  

b e n z t h i a z o l e  a p p a r e n t l y  b eh av es  i n  a  s i m i l a r  m anner t o  

2 -a m in o -p y r id in e  w hich  e x h i b i t s  t h e  same ty p e  o f  t a u t o -  

:m e r is m .- A ^ fV
and  m oreo ver , ,  a s  A. E . T a c h i t s c h i b a b i n  ( B e r i c h t e ,  

1924, 57_, 1168) h a s  shown c o n d e n se s  w i th  m a lo n ic  e s t e r  

t o  form a  r i n g  compound a c c o r d in g  to  t h e  f o l lo w in g  

e q u a t i  on. -

n ^ 5̂ .  + J C / (  Os9II > / ‘ U—? J
a/ -  CO - CHa

To p r e v e n t  r i n g  c l o s u r e  when p r e p a r i n g  2 - a c y l a c e t y l -
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: a m in o - b e n z th ia z o le s  from  2 - a m in o - b e n z th ia z o le  and 

a c y l a c e t i c  e s t e r s  i t  i s  t h e r e f o r e  n e c e s s a r y  to  ta k e  c a r e  

t h a t  h e a t i n g  i s  n o t  p ro lo n g e d  a f t e r  t h e  a l c o h o l  h a s  been  

d i s t i l l e d - o f f .

D yein g  P r o p e r t i e s  o f  A c e t o - a c e t - a r y l a m i d e s .

The a c e t o - a c e t - a r y l a m i d e s  a r e  a l l  v e r y  s o l u b l e  i n  

aqueous sodium  h y d ro x id e  s o l u t i o n s  and p o s s e s s  low s u b -  

: s t a n t i v i t y .  . I n  c o m b in a t io n  w i t h  t h e  num erous " F a s t  

B a s e s ” on th e  m ark e t  th e y  p ro duce  y e l lo w  sh a d e s  w h ic h  

a re  on t h e  whole o f  good f a s t n e s s .  V a r io u s  a c e t o - a c e t -  

a r y l a m id e s ,  e . g .  t h e  a n i l i d e ,  a r e  c o n s t i t u e n t s  o f  t h e  

w e l l  known Hansa Y ellow s w h ic h  have a  w ide  i n d u s t r i a l  

a p p l i c a t i o n .  T ak ing  l a p h t o l  AS-G and  B a p h to l  AS-L4G 

a s  t h e  r e p r e s e n t a t i v e s  o f  t h i s  g ro up  h a v in g  t h e  g r e a t e s t  

u se  i n  t h e  d y e in g  and p r i n t i n g  i n d u s t r y  we f i n d  t h a t  b o th  

d i s s o l v e  r e a d i l y  i n  aq u eo u s  s o l u t i o n s  o f  sodium  h y d ro x id e  

and  have p o o r  a f f i n i t y  f o r  t h e  c o t t o n  f i b r e .  They a re  

t h e r e f o r e  p r i m a r i l y  s u i t a b l e  f o r  d y e in g  p ie c e  goods i n  

w hich  c a se  i t  h a s  been  shown t h a t  d y e in g s  p rod uced  w i t h  

a n  i n t e r m e d i a t e  d ry in g  show a  f u l l e r  and more b r i l l i a n t  

sh a d e .  On im p r e g n a t in g  c o t t o n  y a r n  w i t h  a c e t o - a c e t -  

a ry la m id e s  i t  i s  n e c e s s a r y ,  in  o r d e r  to  im prove t h e  s u b -  

: s t a n t i v i t y  o f  t h e  a r y l a m id e ,  to  add  t o  th e  sodium  s a l t  

S o l u t i o n  o f  th e  a ry la m id e  30 g ram s, p e r  l i t r e ,  o f  G lau b er



s a l t ,  £he a f f i n i t y ^  f o r ,  t h e  c o t t o n  f i b r e  th e n  c o r r e s p o n d s  

a p p r o x i m a t e ly , tQ tfcaj ,o-£,. fome o f  th e .  a ry la m id e s -  o f  2-hydroxy 

-3 -rn ap h th o ic  a c i d .

As a l r e a d y  m en t io n e d  H a p h to l  AS-G d y e in g s  a re  n o t  d i s -  

: o h a r g c e t l e .*  „ fh i s . ;fact h a s ,  o f  c o t i r s e ,  c e r t a i n  d i s a d v a n t -  

:a g e s  i n  ^ a l i o p - p r i n t i n g ,  a s ,  f o r  exam ple , w h i te  d i s c h a r g e  

s t y l e s  c p n n p t„ h e  p ro d u c e d .  On t h e  o t h e r  hand t h e  f a c t  

h a s  c e r t a i n  a d y a n te g e s  a s ,  f o r  e x am p le , i n  t h e  p r o d u c t i o n  

o f  s p e c i a l  c o lo u re d  d i s c h a r g e  s t y l e s ,  ( e . g .  a  g re e n  shade  

may he p ro d u ced  hy i n c o r p o r a t i n g  i n  t h e  d i s c h a r g e  p a s t e  

an* In d a n th ro n e  B lue  t a t  dye s t u f f ) . V lfa p n to l  A3-L4G 

d i s c h a r g e a b l e  an d  t h e  y e l lo w  sh a d e s  p rodu ced  i n  com bin

a t i o n  wi t h  th e -  *3?£iBft ~Ter y  f a s t  t o  l i g h t ;

fu r th e r m o r e  Ih e y  aTh f h s t  t ^ ^ f s d s h ih g , ::b h l b r i h e  and  p e r -  

:d ± fd e .  "ido&^i'iat'foiis " a re  t h e r e f o r e  e x t r e m e -

i i y  va u l t a t f f e  ~ fo r  " c u r t a i n s  a M ' ^ r n i s l i i n g  f a S r i c s . ( c f .

‘t i  h h # i l t f ;rf d ± t f f b e f  15 , 10 -  g o j .  - i t  was fo u n d

hy 't f ie  a u t h o f  that "Hap'htb'l jSs-£ a M ^ 'f a p h to i  ’AJ-I-I.4G d y e -  

’“' f i h f a  dfctfld' "W " d ^ f d ^ n ^ i a t e d ' '  by t a k i n g  a  few t h r e a d s  of  

h t i W e i  M a t e r i a l  and  tr e a t in g  them  w i t h  n it r ic  

a c i d  ( c o n e . )  On t h i s  t r e a t m e n t  Haphtol AS-G. dyeings 

t u r n  a  c h a r a c t e r i s t i c  g r e e h  co lou r , w h ile  Uaphtol 1S-L4G 

d y e in g s  re m a in  u n a f f e c t e d .

fh e  s h a d e s  p ro d u ced  on c o t t o n  yarn w ith  d i a c e t o -  

a c e t i c - o - t o l i d i d e  (IT aphto l AS-G) and 2 - a c e t o a c e ty l a m i n o -



6 - e t h o x y b e n z th i a z o le  (U a p h to l  AS-H4G) i n  c o m b in a t io n  w i t h  

t h e  f o l lo w in g  d i a z o t i s e d  b a s e s  a re  shown i n  t h e  "D y e in gs"  

s e c t i o n .

1 ) .  2 - 5 - d i e h l o r o - a n i l i n e .

2 ) .  5 - e h l o r o - 2 - t o l u i d i n e .

3 ) .  5 - n i t r o - 2 - a n i s i d i n e .

4 ) .  o -a m in o -a z o - to lu e n e  .

5 ) .  o - d i a n i s i d i n e .

and 6 ) .  4 V j ^ t h o x y - 4 r a m in o - d ip h e n y la m n e .

H y d r o ly s i s  o f  Ac e t o - a c e t - a r y l a m i d e s .

H y d ro ly s is  o f  th e  a c e t o - a c e t - a r y l a m i d e s  by 1 

a l c o h o l i c  p o ta s s iu m  h y d ro x id e ,  mono-, d i - ,  and  t r i -  

e th a n o la m in e s  and e th y l e n e  d iam ine  u n d e r  th e  u s u a l  

c o n d i t i o n s  em ployed by t h e  a u th o r  y i e l d e d  t h e  am ino- 

component b u t  no a c i d  c o u ld  be i s o l a t e d  w h ic h ,  o f  

c o u r s e ,  was t o  b e  e x p e c te d  owing t o  t h e  u n s t a b l e  n a tu r e  

o f  a c e t o - a c e t i c  a c i d  u n d e r  s u c h  c o n d i t i o n s .



SeeftiQfl.X;. B e a s o y l-a c c t ic  a c id .

c t  H s  • C o  • * C o  » # .# .  - * .

The o n ly  a ry la m id e  o f  benz ©y1-a c  e t  i c  ac i  d pre p a re  d 

gnd exam ined by t h e  aufc h o r  was 2 - 'b e .n z o y la c e ty la m in o -6 -  

e t .h P ^ -h e n .^ th i^ % ^ f i  a p d  was p r e p a r e d  i n  o r d e r  t o  com pare  

i t  w i t h  t h e  2 - B c e t o a c e ty l a m in o - 6 - e th o x y b e n z th i a z o l e  a l r e a d y  

d e s c r i h e d .  2 - ^ e n z o y la c e ty la m in o - 6 - e th o x y b e n z th ia z O le  was,, 

r e a d i l y  p re p a re d  by h e a t i n g  t h e  e t b y l  e s t e r  o f  b e n z o y l  

a c e t i c  a c id  w i t h  2 -a m in o 6 - -e th o x y b e n z th ia z o le : i n  a  f l a s k  

f i t t e d  w i th  a  c o n d e n se r  at, a round  116°C. u n t i l  a l l  t h e  

e t h y l  a l c o h o l  had  d i s t i l l e d  o f f  ( a b o u t  15 i n i n s . ) .  On 

c o o l in g ,  th e .  c r y s t a l l i n e  a r y la m id e  s e p a r a t e d  o u t ,  and was 

f i l t e r e d  j^at th e  pump, w ashed  w i t h  a l c o h o l  and  d r i e d .

/ v /  V v  y \ /
\ I * t  # # % + £ t  dO C.A 'C .O C.#s C —*> I I f

„ . U S /

2“^ n z .p y la ,e e ty la m in o - " 6 -e th o z y b e n z th ia z o le  d i f f e r e d  from  

2 - a c e t o a c e ty l a m i n o - 6 - e t h o x y - b e n z t h i a z o l e  i n  t h a t  i t  was 

o n ly  sp e f^ f ig ly  s o l u b l e  i n  h o t  a l c o h o l  ( t h e  a c e t o a c e t y l -  

amino compound was vexy  s o l u b l e  i n  h o t  a l c o h o l ) .  The

2 -b e n z o y la c  e ty la m in o  -6  -e  thoxyb  e n z t h i a z  o le  c r y s t a l  1 i s e  d 

from  fifenzene - n i t r o b e n z e n e  ( 9 0 /1 0 )  i n  s m a l l  f i n d  p a le
.i k,' ' \

S U lph tg r .y e llow  c o lo u r e d  n e e d le s  w h ich  m e l te d  a t  208°C.



A s  r e g ^ d s ^ t h f r d y a i ^ g  £ r p p |r 1 ; i e s  o f .  2 - b e n z o y l a c e t y l -  

a m in o -6 - * th o x y b e n * th ia s o le  - i t  m y  be  s a i d  t h a t  i t  behaved  

i n  a  s i m i l a r  , m i ^ f i r t t a ^ 1 ^ ta c ^ t< > ^ a c e tA r y la m id e s . I t  was 

r e a d i l y  s o l u b l e  i n  aqueous sodium  h y d ro x id e  s o l u t i o n s  and 

p o s s e s s e d  low s u b s t a n t i v i t y ,  a l t h o u g h  i t  a p p e a re d  t o  be 

v e r y  s l i g h t l y  b e t t e r  i n  t h i s  l a t t e r  c o n n e x io n  t h a n  t h e  

c o r r e s p o n d in g  a c e to - a c e ty l a m i n o  compound. On p a d d in g  

c o t t o n  y a r n  i n  t h e  sodium  s a l t  s o l u t i o n  o f  t h e  a ry la m id e  

t o  w h ic h  G la u b e r ’ s s a l t  a t  th e  r a t e  o f  30 g ram s , p e r  l i t r e  

had  b e e n  added , s q u e e z in g  th e  im p re g n a te d  y a r n  e v e n ly  and 

c o u p l in g  w i t h  t h e  f o l l o w i n g  d i a z o t i s e d  b a s e s . -

1 ) . 2*5- d i e h l o r o - a n i l i n e .

2 ) . 5 - c h l o r o - 2 - t o l u i d i n e .

3 ) . 5 - n i t r o - 2 - a n i s i d i n e .

4 ) . o - a m i n o - a z o - to l u e n e .

5 ) . o - d i a n i s i d i n e .

and 6 ) . 4 f -m e th o x y -4 -a m in o -d ip h e n y la m in e .

f e l l o w  sh a d es  w h ic h  w ere  s l i g h t l y  r e d d e r  t h a n  t h e  c o r r e s 

p o n d i n g  a ce to a c e ty la m in o -c o m p o u n d  were o b t a i n e d .

Hydrolysis.
On h y d r o l y s i n g  2 « * b e n * o y la c e ty la m in o -6 -e th o x y b e n z -  

: t h i # s o l e  w i t h  2H. a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  

f o r  5 h o u rs  and  w o rk in g  up  th e  p r o d u c t s  o f  h y d r o l y s i s  i n  

th e  u s u a l  m anner J \2 ~ a ra in o -6 -e th o x y b e n z th ia z o le  was o b t a i n -
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:e d  b u t  no a c i d  c o u ld  be i s o l a t e d .  The f a i n t l y  a c i d  

aqueous l a y e r  a f t e r  e t h e r  e x t r a c t i o n ,  h o v e v e r ,  gave a  

red  d i s h - v i o l e t  co l o r a t i  on $ L i $<r&4w *
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S e c t io n  Y t . • A ry lam ides  o f  T e r e p h t h a l o y l d i a c e t i c  a c i d .

"SfTVz-u Tv 2, ■"
o
■it*

A - a / h  o c  /tj t .  o c - \  y . e o  e W y

I n ' t h ^ ’s p f fn g 'd ¥ " 1 9 & 3 ‘t h e  I .G .  f a r b e n i n d .  A-G. 

’i n t r o d u e d t  If&l&tdls y i z :  -  i J a p h to l  AS-I&G and

‘13(1̂  " in ’ dcafcfri&iihn ';Witli this

: s*tfaWt Ba&etf^loh th e ' 'm a r k e t  p roduced  y e l lo w  s h a d e s .  These 

two ITaphtdls p o s s e s s  h ig h  s u b s t a h t i y i t y  and a r e  t h e r e f o r e  

e x t r e m e ly  s u i t a b l e  f o r  m achine  and t t th  d y e in g .  The y e l lo w  

sh a d e s  produced  f  rOm t h e s e  two i J a f h t o l s  and th e  f a s t  B ases 

a r e  o f  e x c e l l e n t  f a s t n e s s  to  l i g h t  and a r e  " b e t t e r  et-eh i n  

' t h i s  ’ f e s j e c f  t h a n  "the' g fee £ is fe  y e lfd w  " f a t  d y e s t u i f e .  

> a r ' l h e m o f e , t h e y  a r e  !f e ’^  ' ia s i^ 'fS " I'l la s h ih g ,  C h lo r in e  ,v 

so d a  W i l i n g ,  e t c . ,  and a r t  d i i c & r g e a h l ^ .  I n  t M s  

l a t t e r  c o rm lx fo h  i t * I s  ■ s ^ t i  h d t i n g  t h a t  t h e  kl y e i h g s  s&oW 

o u t s t a n d i n g  f a s t d e s s  fo  k l d r - t o i l i n g  f o f .  W. C h r i s t ,  

j Cl e i M l h e i r l c h t e ,  :i9& 4,' 15, 1 8 -2 0 )  . t h e i f  h ig h  

' ' '■ | u § s t a n t i r i t ' / ’,l l ' ' i s "  n o t  ned essa iry  t o  add a n y  G l a u b e r 's  

s a l t  t o  t h e  sodium  s a l t  S o l u t i o n s  i n  o r d e r  t o  i n c r e a s e  

x a f f i h i i ^  '‘H r  t h e  C o t^dh  M 'f e e . i n  f a c t , acc o r  d in g  t o  

',ud h r i s t  f l d c l  " c l to  l ^ O jJ 'O f  '" these  two B a p h to l s  a re  a b s o rb e d
1 g* - "■ 1 '■* -■ ■ V *■* *'• -*■ *. -■ -vv-.

rrom  th e  p a W in g  i s a t h  t y  ' th e  c o t t o n  f i b r e  w i th o u t  th e  

l a d f i t l d h  o i  ~stffc i f a p h t o l  AS-L3G p ro d u c e s  g r e e n i s h  y e l lo w  

r e d d i s h  y e l lo w  s h a d e s  a r e  p ro d u ced  fTom ^ ' ■-



Naphbol AS-I&i - u ' - r ■. ^ :=, :> t

On h y d r o ly s in g  ^ la f h t  e l  AS^EG and  N a p h to l  AS-I3G w i t h  

2Ni- a l e o h o l i b  i&taifSiuA hydEMfcMe s o l u t i o n ,  shdr w o rk in g  up  

i n  t h e  u s u a l  ifcSBtUiery 4fSe amino ̂ com ponent, i n  t h e  c a s e  o f  

N a p h to l  AS-hG, # a s  ib ta M 1̂  be  2 -H -d im etho xy -5  ~e h i o r  c g a n i ! i n e  

w h i l # ci n  t “HI f¥^m e  o f  N ap h to l  AS-L3G t h e  amino^com ponent was

found  t o  he 6 - c h lo r o - 4 - m e th o x y -3 - a m in q * to lu e n e . In  each  i n -
%  ̂ - -

/ : stanea-i/yhowpver^ nocfacid  ( e x c e p t  a 4I l t t l e  t e f e p h t h a l i c  a c i d )

bpu ld  he i s o l a t e d  owing t o  d e c o m p o s i t io n .  A n a ly ses  o f  "both

N a p h to ls  a f t e r  r e c r y s t a l l i s a t i o n  from  n i t r o b e n z e n e  and a

s tu d y  p f  t h e  P a t e n t  l i t e r a t u r e  s u g g e s te d  t h a t  t h e s e f W o

N a p h to ls  m ig h t  b e * d e r i v a t i v e s  o f  t e r  o p h t h a l o y M i a e o t i c  abid.

The p r e p a r a t i o n  o f  a r y l a m id e s  o f  t e r e p h t h a l o y l d i a c e t i c  n o id

i s  d e s c r i b e d  i n  D .R .P . 5 5 6 ,4 7 9 , (aw ard ed  t o  t h e  I .G .  F&rhen-

: i n d .  id«^r. 1 5 / 8 / 3 2 ) .  No d e t a i l s  o f  t h e  m ethods em playeii f o r

_ p rep a r in g ^ t ,3 ^ i« e  ^r» 3̂ a ® i d e s  a r e jg lw s t i  l i t  t h i s  p a t e n t ; more 
\  . *• 

s t r e s s  h e in g  l a i d  on t h e i r  a p p l i c a t i o n  a s  dye i n t e r m e d i a t e s .
■i

However,, t h e  a u th o r  h a s  found t h a t  a ry la m id e s  o f  t h i s  ty p e  

a r e  e a s i l y  p re p a re d  by g e n t l y  h o i l i n g  t h e  a ry la m in e  w i t h  a

s l i g h t  e x c e s s  o f  d i e t h y l  . t e r e p h t h a l o y l  d i a c e t a t e  f o r  a b o u t
v ■ ■ ' 1 ■ v ~ * v  ■■■ *•

10-15 m in u te s  on th e  s a n d - b a t h .  On c o o l i n g ,  a  y e l lo w  c o lo u r e d

s o l i d  mass i s  o b t a i n e d ,  w h ich  an  e x t r a c t i o n  w i t h  b o i l i n g

a l c o h o l  c ru m b les  up  a n d b e c o m e s  a  y e l lo w  am orphous pow der. On

r e c o o l i n g t t h i s  i s  f i l t e r e d ^ ,  t  t h e  pump, washed w i t h  a l c o h o l

and  d r i e d  a t  100°C. By t h i s  method y i e l d s  o f  th e  a ry la m id e s

Of OVer 90^ Of theorv arfi nT-if®-i rmrt . Tn fiT-i-ia wot* tliA on-feTsht*
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has been able to synthesis£Eaphtol AS-LGfl) from d ie th y l  

terep h th a loy ld iaeeta te  and 2«r4-dimethQ2y-5-ehloro-aniline 

and Naphtol AS-L3G (II)from  d ie th y l terep h th a lo y ld ia eeta te  

and 6-chlorQ-4Hzieth9xy-3-aniinQ-toluene. As a matter of  

in te re st, the fli-245-d i?aeth oxy-4-eh loro-an ilid e( I I I ) was 

a lso  prepared.

I .  °*»y

H to ' ( _ _ _ _ _ _ _ _ _ _ _ • PC • # , (  • P C -  {  e °  ■ c *<-  ) • * < * »
J » a

u

i i .
OtH*

oc n% i,__:

M  A  d t  #A C •  o t - / ^  C o - f # y  ) y ~ U\  ~ <*>
■ 111 *

oc*.
9tHl  »

Ot*j
y _ /

The p r e p a r a t i o n  o f  th e  d i - e t h y l  t e r e p h t h a l o y l d i a e e t a t e  

h a s  b e e n  d e s c r ib e d  by, £ .  Berend and  P. Eerms f J o u r . f . p r a k t . 

/Che mi a  f 1906 , 74 , 125) and i s  o b ta in e d  by d i s s o l v i n g

t e r e p h t h a l o y l - d i a c e t o a c e t i c - d i e t h y l  e s t e r  ( p r e p a r e d  by  th e  

same , a u t h o r s : £ loc  . gi t . 1 2 5 J  by  a p p l i c a t i o n  o f  t h e  C l a i s e n  

r e a c t i o n ,  from  t e r e p h t h a l o y l  c h l o r i d e ,  e t h y l  a c e t o - a c e t a t e
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and sodium e t h o x i d e ; t h i s  m ix tu re  b e in g  a l lo w e d  t o  s t a n d  

o v e rn ig h t  a t  0 -1 0 °C .)  i n  10$ a l c o h o l i c  ammonia s o l u t i o n  .w ith  

s t i r r i n g  and a f t e r w a r d s  s lo w ly  h e a t i n g  t h e  r e s u l t a n t  s o l u t i o n  

on t h e  w a t e r ^ b a t h  up  to  60°C. T hereupon th e  s o l u t i o n  su d d e n ly  

becomes brown a n d  on a l lo w in g  t o  s t a n d  i n  t h e  i c e - c h e s t  

o v e r n i g h t  a  trh ick  brown p r e c i p i t a t e  s e p a r a t e s  o u t .  The p re
•fti c i p i t a t e  i a  t h e n  f i l t e r e d  'jsnd w ashed  i n  e t h e r e a l  s o l u t i o n  

w i t h  a c e t i c  a c id  and w a t e r .  A f t e r  rem oving  th e  l a s t  t r a c e s  

o f  w a t e r  and on e v a p o r a t i o n  o f  t h e  e t h e r  a  w h i te  s o l i d  mass 

re m a in s  w h ich  on re  c r y s t a l l i s i n g  from  a l c o h o l  ( n o r i t )  g iv e s  

l a r g e  a n g u la r  l e a v e s  h a v in g  a  m e l t i n g  p o i n t  o f  70°C. D i e th y l  

t e r e p h t h a l o y l d i a e e t a t e  i s  e a s i l y  s o l u b l e  i n  e t h e r ,  a c e t i c  

a c i d  and h o t  a l c o h o l  and g i v e s  w i t h  f e r r i c  c h l o r i d e  s o l u t i o n  

th e  c h a r a c t e r i s t i c  r a d - v i o l e t  r e a c t i o n  o f  th e  (-GO•CHg-QO-) 

g ro u p .

The D yeing  P r o p e r t i e s  o f  A ry lam id es  o f  t e r e p h t h a l o y l d i a c e t a t i c  

A c id .

As a l r e a d y  m en t io n e d  th e  sh a d e s  p roduced  by t h i s  g roup  

o f  a ry la m id e s  and th e  " P a s t  B a s e s ” a r e  y e l lo w .  The sh a d e s  

p ro d u ced  on c o t t o n  y a rn  w i th  th e  d i - 2 * 4 - d im e t h o x y - 5 - e h l o r o -  

a n i l i d e  o f  t e r e p h t h a l o y l d l a c e t i c  a c id ^  ( U a p h to l  AS-LG), w h ich  

was t a k e n  a s  r e p r e s e n t a t i v e  o f  t h i s  g ro u p ,  i n  c o m b in a t io n  

w i t h  t h e  f o l lo w in g  d i a z o t i s e d  b a s e s  a r e  shown i n  th e  "D yeings*  

s e c t i o n *



1 ) .

2 ) .

3 ) .

4 ) .

5 ) .

6 ) -

E y d r o ly s i s  o f  A ry lam id es  o f  T e r e p h t h a l o y l d i a c e t i c  a c id *

As m en tioned  above , h y d r o l y s i s  o f  t h e s e  a ry la m id e s  

.w i th  23ff• a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  gave th e  

a ry la m in e  b u t  no a c i d  c o u ld  be i s o l a t e d  e x c e p t  a  l i t t l e  

t e r e p h t h a l i c  a c i d  w h ic h  was o b t a in e d  on a c i d i f y i n g  t h e  

c o n c e n t r a t e d  aq u eo us  a l k a l i n e  s o l u t i o n  w i t h  h y d r o c h l o r i c  

a c i d ,  — t h e  a l k a l i n e  h y d r o l y s i s  o f  th e  t e r e p h t h a l o y l  

d i a c e t i c  a c i d  a p p a r e n t ly ,  p ro d u c in g  t e r e p h t h a l i c  a c i d .

- S i m i l a r  r e s u l t s  were o b t a i n e d  when m o n o -e th an o lam in e  

a n d  e th y l e n e  d iam ine :w ere  used  a s  t h e  h y d r o ly s in g  a g e n t s .

2 i 5 - d i c h l o r o - a n i l i n e .

5 - c h l o r o - 2 ~ t o l u i d l a e  ........................

5 - n i t r o - 2 - a n i s i d i n e .

o -am in o f  az d - ’t  o Ittefte '.
| t \ - .-■/

o - d i a n i s i d i n e *

4 f -m e th o x y -4 -a m in o -d ip h e n y la m in e .
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Section  I .  irylam ides o f 2 -hydroxy-3-naphthoic a o id .

N a p h to l  AS-OL. T h is  N a p h to l  c r y s t a l l i s e d  from  a l c o h o l

H y d ro ly s i s  w i t h  16$ A lc o h o l ic  p o ta s s iu m  h y d r o x id e . On 

b o i l i n g  c r y s t a l l i s e d  N a p h to l  AS-OL w i t h  16$  a l c o h o l i c  p o t -  

:a s s iu m  h y d ro x id e  f o r  7 h o u rs  u n d e r  a  r e f l u x  c o n d e n se r  on 

a  s a n d - b a t h  and a t  end o f  t h i s  p e r i o d  d i s t i l l i n g  o f f  t h e  

e x c e s s  a l c o h o l  and t h e n  p o u r in g  t h e  r e s i d u e  i n  th e  f l a s k  

i n to  3 t im e s  i t s  b u l k  o f  c o ld  w a te r ,  a  c l e a r  :s o l u t  io n  was 

o b t a i n e d .  The c l e a r  s o l u t i o n  was t r a n s f e r r e d  to  a  s e p a r a t o r  

and e x t r a c t e d  w i th  e t h e r .  The. aq ueous l a y e r  was r u n  o f f  

i n t o  a  b e a k e r  and th e  ^ e th e r  w h ich  had  d i s s o l v e d  was e v a p o r 

a t e d  .o f f  by p l a c i n g  t h e  b e a k e r  and  c o n t e n t s  i n  a  b o i l i n g  

w a te r  b a t h .  A f t e r  t h e  s m a l l  amount o f  e t h e r  had been  e v a -  

tp o r a t e d  o f f  t h e  a q u e o u s  s o l u t i o n  was c o o le d  and h y d r o c h l o r i  

a c i d  added^ u n t i l  t h e  s o l u t i o n ,  r e a c t e d  a c i d  t o  congo re d  

p a p e r * a t  w hich  s t a g e  a  w h ite  f l o o c u l e n t  p r e c i p i t a t e  came

dQ*BjkV d j r a * & i l t e i : e a  o f f ,  washed f r e e  from  m in e r a l  a c i d  

and p o taas iu if l  c h l o r i d e  and  d r i e d  a t  100°C. i n  t h e  s t e a m - b a th

i n  c o l o u r l e s s  c r y s t a l s  w hich  m e l te d  a t  167°C



The d ry  s o l i d  o b ta in e d  w a s ^ r ^ c r y s t a l U s e d  from d i l u t e  

a l c o h o l  (SO p t s .  a lo o b o la a n d  50 p a r t s  w a te r )  and  th e  

p ro d u c t  i d e n t i f i e d  aft fL h y d ro x y -S ^ iiap h th o io  a c i d  (M*Ffc.

2 1 6 ° C . ; no i e p r e a s i o n  o f  m e l t i u g  p o i n t  on m ix in g  w i t h  an  

a u t h e n t i c  sam ple  o f  2~hy droxy-3~naphth©  i c  ac id  and f u r t h e r  

■ gave  t h e  C h a r a c t e r i s t i c  b lu e  c o l o r a t i o n  w i t h  f e r r i c  c h l o r i d e ) .

The e t h e r e a l  l a y e r  i n  th e  s e p a r a t o r  waa washed s e v e r a l  

t im e s  w i th  c o ld  w a t e r  u n t i l  f r e e  from  a l k a l i  ( l i tm U i4 *  The 

e t h e r e a l  l a y e r  was t h e n  t r a n s f e r r e d  t o  a  s u i t a b l e  f l a s k  

and th e  e t h e r  e v a p o ra te d  o f f*  The r e s i d u e  i n  t h e  f l a s k  

was a  brown c o lo u r e d  o i l  w h ic h  on b o i l i n g  w i th  a c e t i c  

a n h y d r id e  gave an  a c e t y l  d e r i v a t i v e  w hich had a  m e l t i n g -  

p o i n t  o f  84°C. A s m a l l  p o r t i o n  o f  t h e  o i l  was d i s s o l v e d  

i n  h y d r o c h l o r i c  a c i d  ( c o n c . )  and  d i l u t e d  w i t h  w a t e r  and 

d i a z a t i s e d .  On c o u p l in g  w i t h  s o d i u m - /^ - n a p h t h o l a t e  a  

s c a r l e t  c o lo u re d  azo d y e s t u f f  was p r e c i p i t a t e d  w h ic h  was 

f i l t e r e d  and washed w e l l  w i t h  w a t e r .  On r e c i y s t a l l i s i n g  

th e  d r y  d y e s t u f f  from  t o lu e n e  a  b r o n z e - r e d  c r y s t a l l i n e  

p ro d u c t  M .P t . l8 0 ° C .  was o b t a i n e d .  T h is  a g re e d  w i t h  t h e  

m e l t i n g  p o i n t  g iv e n  f o r  o - a n i s i d i n e - a z o - f l  - n a p h th o i  by  

F.M. Howe and C. L e v in  ( J . S o c .  D yers  & C o l o u r i s t s ,  1924,

4 0 . 2 1 8 ) .  The a ry la m in e  com ponent o f  N a p h to l  AS-OL i s  

t h e r e f o r e  o - a n i s i d i n e .

o f  N a p h to l  AS-OL. As th e  above h y d r o l y s i s  o f  

N a p h to l  AS-OL showed t h a t  t h i s  N a p h to l  was t h e  o - a n i s i d i d e
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o f  2 -b y d ro x y -$ * n a p h th q ic  a c id , ,  . e q u im o le c u la r  p r o p o r t i o n s  

o f  2 -h y d r o x y -3 -n a p h th q ie  , a e id  an£ o - a n i s i d i n e  were d i s s o l v e d  

i n rt o lu e n e  and t r e a t e d  jW ith  ph o sp h o ro u s  t r i c h l o r i d e  a t  70°C. 

The m ix tu r e  .was t h e n  t o i l e d  f o r  5 h o u r s .  The m ix tu re  was 

t h e n ^ | «  allcs& ine w i th  sodium  c a r b o n a te  and  t h e  t o lu e n e  

s te a rn - d i e t  11 le d  o f f .  The a n i s i d i d e  was o b ta in e d  i n  88jt 

y i e l d ,  and on r e c r y s t a l  U s i n g  from  a l c o h o l  had  a  m e l t i n g -  

point, o f  167°C* Uo d e p r e s s io n  i n  t h e  m e l t i n g - p o i n t  was 

o b se rv ed  on m ix in g  w i t h  c r y s t a l l i n e  U a p h to l  AS-OL.

The c o n c l u s i o n  t h a t  l a p h t o l  AS-OL i s  t h e  o - a n i s i d i d e  

o f  2 -h y d ro x y - 3 - n a p h th o ic  a c i d  c o n f i rm s  th e  f i n d i n g s  o f  Rowe 

( I b i d . ,  1930 , 4&, 2 2 8 ) .  .



Haphtol..A3-RI»» T h is  H ap h to l  c r y s t a l l i s e s  from  g l a c i a l ,  

a c e t i c  a c id  i n  a lm o s t  c o l o u r l e s s  l e a f l e t s  M .B t. 230°C. 

H y d ro ly s i s  w i th  16$  A lc o h p l io  p o ta s s iu m  h y d ro x id e .  On 

h y d r o ly s in g  c r y s t a l l i n e  H a p h to l  AS-R1 w i t h  16$  a l c o h o l i c  

p o t a s s i u n  h y d ro x id e  u n d e r  a  r e f l u x  c o n d e n s e r  a t  t h e  h o i l  

f o r  7 h o u rs  and p o u r in g  th e  r e s i d u e ,  a f t e r  d i s t i l l i n g  o f f  

th e  e x c e s s  a l c o h o l ,  i n to  w a te r  a  c l e a r  g r e e n i s h  f l u o r e s c e n t  

l i q u i d  was o b ta in e d  w h ic h  on e x t r a c t i o n  w i th  e t h e r  i n  th e  

u s u a l  m anner gave a s  th e  e t h e r  s o l u b l e  p r o d u c t  a  w h i te  

c r y s t a l l i n e  p ro d u c t  w hich  had M.Pfc. 57°C . On a d m ix tu re  

w i t h  an  a u t h e n t i c  sam ple  o f  p - a n i s i d i n e  no d e p r e s s i o n  o f  

t h e  m e l t in g  p o in t  was o b s e rv e d .  On w o rk in g  u p  th e  aq u eo u s  

p o r t i o n  i n  t h e  manner a l r e a d y  d e s c r i b e d  2 -h y d ro x y -3 -n a p h -  

: t h o i c  a c id  w as i s o l a t e d .

S y n th e s i s  o f  H a p h to l  AS-Hh. I n  o r d e r  t o  p ro ve  th e  

c o r r e c t n e s s  o f  th e  h y d r o l y s i s  e x p e r im e n ts  e q u im o le e u la r  

p r o p o r t i o n s  o f  2 -h y d ro x y - 3 - n a p h th o ic  a c i d  and p - a n i s i d i n e  

w ere d i s s o lv e d  i n  t o lu e n e  and p h o sp h o ru s  t r i c h l o r i d e  added 

a t  70°C . The w hole  was t h e n  b o i l e d  f o r  6 h o u r s .  On w o rk in g  

up i n  t h e  u s u a l  m anner a  y i e l d  o f  p - a n l s i d i d e  o f  2 -h y d ro x y  

- 3 - n a p h th o ic  a c id  e q u a l  to  85$  o f  Theory was o b t a i n e d .  On 

a d m ix tu re  o f  th e  p ro d u c t  r e - c r y s t a l l i s e d  from  g l a c i a l  

a c e t i c  a c i d  w i th  r e c r y s t a l l i s e d  H a p h to l  AS-HL no d e p r e s s i o n  

o f  th e  m e l t i n g - p o i n t  was o b s e rv e d .  T h is  p r o o f  t h a t
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H ap h to l  AS-RL i s  t h e  p - a n i s i d i d e  o f  2 -hy  d r  o x y -3 -n a p h th o ic  

a c i d  a g re e s ^  w i t h  t h e  c o n c lu s io n s  o f  Rowe & L ev in  ( J .  Soc. 

D yers & C o l o u r i s t s ,  1924, 40, 2 2 7 j .



U a p h to l  AS-BG. 7 M s  Ifap h to l  c r y s t a l l i s e d  i n  c o l o u r l e s s  

n e e d l e s  from a l c o h o l  and had a  m e l t i n g - p o i n t  o f  184°C. 

H y d r o ly s i s  w i t h  16#  A lc o h o l i c  p o ta s s in m  h y d ro x id e .  On 

h y d r o ly s in g  c r y s t a l l i n e  U ap h to l  AS-BG w i t h  16$ a l c o h o l i c  

p o ta s s iu m  h y d ro x id e  hy  h o i l i n g  i n  t h e  u s u a l  m anner f o r  6 

ho u rs  and wo i k in g  up th e  p r o d u c t s  o f  h y d r o l y s i s  i n  th e  

manner a l r e a d y  d e s c r i b e d ,  2 * 5 -d im e th o x y a n i l in e  ( p e a r l y  

p l a t e s  from  w a te r  M .P t. 81 C. -  no d e p r e s s i o n  on a d m ix tu re  

w i th  an  a u t h e n t i c  sam ple  o f  2 - 5 - d i m e t h o x y a n i l i n e ) and 2 -  

h y d ro x y -3 -n a p h th o ic  a c i d  w ere  o b t a i n e d .

H y d r o ly s i s  w i th  M o n o e th aao lam in e .

The m onoethano lam ine  u se d  i n  t h i s  e x p e r im e n t  was 

s u p p l i e d  by  The G en era l  M eta l  S u r g i c a l  and C hem ica l Company 

L im ite d  and was a p r o d u c t  o f  C a rb id e  and Carbon C h em ica ls  

C o r p o r a t io n  o f  Hew Y ork. The p r o d u c t  was w a te r - w h i t e  and 

had a  s p e c i f i c  g r a v i t y  o f  1 .019  a t  20 /2 0°C . 93$  d i s t i l l e d  

o v e r  betw een 165° and 173°C . On b o i l i n g  c r y s t a l l i n e  

H a p h to l  AS-BG w i t h  m onoethano lam ine  f o r  6 h o u r s  u n d e r  a  

r e f l u x  c o n d e n s e r  on a  sand  b a t h ,  a n d  p o u r in g  t h e  r e a c t i o n  

m ix tu r e  i n t o  10 t im e s  i t s  b u lk  o f  c o ld  w a te r  a  c l e a r  s o l u -  

: u t i o n  was o b t a in e d .  On e x t r a c t i n g  t h e  c o ld  g r e e n i s h  

f l u o r e s c e n t  l i q u i d  w i th  e t h e r  i n  a  s e p a r a t o r ,  w ash in g  t h e  

e t h e r e a l  l a y e r  f r e e  from a l k a l i  ( l i tm u s ) a n d  d i s t i l l i n g  o f f



. t h a - c r y s t a l l i n e  p r o d u c t  was o b ta in e d  

on c o o i l i e r *  ~ '• on r e c r y s t  a l i i  s in g  f  rom w a te r  was

found to" If* 2 i5 M to e th O x y £ a n i l ih e  ( p e a r l y  w h i te  c r y s t a l l i n e  

p l a t e s  W :;' iflie aq ueou s  l a y e r  on rem o v a l  o f  th e

s m a l l  q ttik tit l ty '1 r *p r e s e n t • ( i n  s o l u t i o n )  was a c i d i f i e d

w i th  hy'd'§0 0 %iofi%'' Wsrid'- and th e  p r e c i p i t a t e d  '2 -h y d ro x y - 3 -  

f i l t e r e d  o f f  and washed w i t h  c o ld  w a te r  

u n t i l  f lS t^frd fe i ia iti© ral a c id  and p o ta s s iu m  c h ib  r i d e .  The 

a c i d  g a te  t h e  c h a r a c t e r i s t i c  b lu e  c o l o r a t i o n  w i t h  f e r r i c  

c h l o r i d e  s b lu t io M  ahd no * d e p r e s s i o n  o f  t h e  m e l t i n g  p o in t  

was o b se rv e d  on a d m ix tu re  w i th  an  a u t h e n t i c  s a i p l e  o f  2 - 

h y d ro x y - 3 - n a p h th 6 i c  ■ a O id . ■ • ‘J r; ' " 1 ‘ v/’ ‘ ^

' -■; SiMiiar-#esuits ire^e^oitaihSd :when°iS.pM61 ii-lG  was 
l^rd^oijrset ■ with "di^etfialolfiaiinli tri^ethanolamihe and 
efh^leneCdiamine in like manner to monoethanolamine. 

a Ji*. ■'.?££§... these thre©products Which were
%ij^lied %y-"Geieral iltaiiufgiCal'Imd chemical "Compahy were 
: % s ^ f e i i o i r e : - * •  * «  z r v -v  *  ■ v ; - ■’ ■ ‘ ■ " - '  • 0 ; ' ;f'  y :  ' ' " ■ ■ ■

'^iethahblafeihi. ^
jr. ^     :V

•>:il sc'-'-*fcaif i-. i-i .'s i\-.. i r . ; 1 riot more than 1.5$.

-'Mot more t h a n  2 . 0 $ .

33i of ̂ ^ W S o la m a iH .. .  Tiot less than 95£. ■
n o t  mors t h a n  258.

T r i  e t h a n o l  a m in e . - /



S ^ c i j & e  dfejflr^Ajr. l.EQO,.

■ Water,' • • »;• • • •’¥% • *-• ., . • n o t  more t h a n  1 .0 $

M ono-e thano lam ine  . .  n o t  more th a n  2 .5 $ .

M - e th a n o la m in e  . . . .  n o t  more t h a n  15$.

T r i - e th a n o la m in e  . . .  n o t  l e s s  t h a n  80$.

E th y le n e - d i a m in e . -

S p e c i f i c  g r a v i t y  . . .  0 .985  a t  ZO/ZQ° C.

P u r i t y   ........................... 69$  by  w e i g h t .

B o i l i n g  ra n g e  ............  1 1 5 -1 2 0 ° C .-  98$ .

above 122° C. -  W il .

On h y d r o ly s in g  B a p h to l  AS-BG w i th  t r i e t h a n o l  amine 

i t  was o b se rv e d  t h a t  b o t h  t h e  2 «5 -d im eth oxy ’S a n i l i n e  an d  

t h e  2 - h y d r o x y - 3 - n a p h th o ic  a c i d  w ere  r a t h e r  d i f f i c u l t  t o  

p u r i f y .

S y n th e s i s  o f  B a p h to l  AS-BG. I n  o r d e r  t o  p rove  t h a t  

B a p h to l  AS-BG i s  t h e  2*5- d i m e th o x y ^ a n i l i d e  o f  2 -h y d ro x y -

3 - n a p h th o ic  a c i d ,  e q u im o le c u la r  p r o p o r t i o n s  o f  2 -h y d ro x y  

-3 -n a p h th o  ic  a c i d  and 2 4 5 -d im e th o x y ^ a n i l in e  were d i s s o l v e d  

i n  t o l u e n e ,  t r e a t e d  w i t h  p h o sp h o ru s  t r i c h l o r i d e  a t  70°C. 

and b o i l e d  f o r  6 h o u r s .  On w o rk in g  up  th e  r e a c t i o n  p r o -  

: d u c t  i n  t h e  u s u a l  lasnaer a  y i e l d  o f  a r y l  am ide e q u a l  t o  

9 3 $  o f  Theory was o b t a i n e d .  A dm ix tu re  o f  th e  a r y l  am ide 

( r e c r y s t a l l i s e d  from  a l c o h o l )  w i t h  B a p h to l  AS-BG ( a l s o



r e c r y s t a l l i s e d  from  a l c o h o l )  d id  n o t  d e p re s s  t h e  m e l t i n g -  

p o i n t  w h ic h  was 184° G. T h is  c o n f i rm s  t h e  c o n c lu s io n s  o f  

I .  M. Rowe ( J .  Soc . D. & C. ,  1930, 46, 2 2 8 ) .



R apt h o i  '^ h f  i  ^ J i |fS t0 1  c r y s t a l l i s e d  from

B e n z e 2 ie ^ n i t ro b e n « a ^  ( ^ # 3 0 )  and  had  M±£fc* 197-198°Q.

I n  combi n a t  io n  W ith  f a s t  RCd- ITS Base ( l - a m in o -2 -m e th o x y -  

b e n z e n e - 5 - s u l  p h o n d is ih y la m i.d e )  t h i s  H a p h to l  p ro d u ce s  

s h a d e s i # » / . : ^ i s a r M . , o n  a lum in ium  m ordan t and  

h a v in g  t h e  f a s t n e s s  p r o p e r t i e s  o f  t h e  I n d a n th ro n e  T a t  

d y e s t u f f s .  In  1934, Weno and Suzuki ( J .  S ee . Ohem.

I n d .  Ja p an . 1 9 3 4 /  3 7 , 233B -23 4B .) were a b le  to  show, 

by h y d r o l y s i s  w i t h  50$  aqueou s  c a u s t i c  so d a  s o l u t i o n  i n  

an &utoclfcve a t  200°G. f o r  s e v e r a l  h o u r s ,  t h a t  t h i s  

B a p h to l  was t h e  2 * 4 -d im e th G x y -5 -c h lo ro a h iT id e  o f  2 -h y d ro x y  

- 3 - n a p h th o id  a c i d .  "  *Y: - :: '

H y d r o ly s i s  o f  WaPhtCl w i t h  -16$ a l c o h o l i c  p o ta s s iu m

hyd ro x id e*  On h y d r o ly s I h g  t h i s  Haphto 1 w i t h  1 6 $ -a leo ho  1 i c  

p o ta s s iu m  hydWsXidS " S d lu ^ ic n  th e  a u th o r  h a s  b e e n  a b l e  - t o  

c o n f i rm  Gento i n d  SUzUkiTS r e s u l t s , f o r  on e x t r a c t i n g  t h e  i 

f f o d i io t s  o f  ^ d f o i y e i ^  d i s s o l v e d  i n  w a t e r ,  w i t h  e t h e r ;  

A *4-d lm ethoxy-5< N ^lo ro iiid il ine  (H *P t. 9 1 ° 0 .  [ f ro m  w a te f j  

said no d e j i r a i s f c a i - o f  t i e i t i n g ^ p o i i ^ t  on a d m ix tu re  w i t h  an 

Authentic 'tfafff& W  O f # $ 4 ~ d l m e t h o x y - 5 - c h l e r o - a n i l i n e ) was 

0 M a ih e i> "s fO C ig ig — • "HEg -  Oq 5 ^  l o i  r e q u i r e s

f  *  j <4$GMgl * 33 .1 $ *  Hound -  W * 7 . 8 $

(mm©)? and  ( OGHg) = 32*9$  (MlCSOl.

i:f h f  af€e0U # l a y e r  from  t h e  e t h e r  e x t r a c t i o n  on t r e a t -  

u l d a l  m anner Was found  t o  c o n t a i n - 2 ^ h ^ d i 0 i ^ ^ :s



-3 -n a p h th o ic  a c id .

H y d ro ly s is  o f  t h i s  B a p h to l  w i t h  m onoethanolam ine 

and e th y le n e ” d iam ine  u n d e r  t h e  same c o n d i t i o n s  a s  d e s c r ib e d  

u n d e r  U ap h to l  AS-BG (page  Ct+,) a l s o  gave 2 . '4 -d im e th o x y -5 -  

c h l o r o a n i l i n p  and 2 - h y d r o x y -3 - n a p h th o ic  a c i d .

S y n th e s i s  o f  H apfrto l A3-ITR. To c o n f i r m  th e  r e s u l t s  o f  th e  

h y d r o l y s i s  e x p e r im e n ts  an a t t e m p t  a t  s y n t h e s i s i n g  t h i s  Haph- 

: t o l  was made by d i s s o l v i n g  e q u im o la r  q u a n t i t i e s  o f  25-4-d i-  

m @ tho xy-5 -ch lo rc f*an il in e  (1 8 .7 5  gm. ) and 2 -h y d ro x y -3 -  

n a p h th o ic  a c i d  (1 8 .8  g m . ) i n  10 c . c .  o f  p y r i d i n e  and h e a t i n g  

th e  m ix tu re  t o  70°C. and  u n t i l  com p le te  s o l u t i o n .  6 c . c .  o f  

ph osphorus  t r i c h l o r i d e  were t h e n  added  o v e r  a  p e r io d  o f  J  an  

h o u r  w h i le  th e  whole was w e l l  s t i r r e d .  The m ix tu r e  was t h e n  

h e a te d  i n  t h e  o i l - b a t h  a t  115°C . f o r  4 h o u r s ;  th e  m ix tu re  

b e in g  f r e q u e n t l y  s t i r r e d  d u r in g  t h i s  p e r i o d .  Toward® t h e  

end o f  t h i s  t im e  t h e  mass became q u i t e  v i s c o u s  and had a  

deep  g o ld e n  y e l lo w  c o l o u r .  On c o o l i n g ,  a l c o h o l  was added  

and  th e  w hole  b o i l e d  f o r  a b o u t  ^  an  h o u r  on t h e  w a t e r - b a t h .  

On r e - c o o l i n g  and a l l o w i n g  t o  s t a n d  o v e r n i g h t  a  y e l l o w i s h  

brown s o l i d  had s e p a r a t e d  o u t .  T h is  was f i l t e r e d  o f f  w i t h  

s u c t i o n  and w e l l  washed w i th  a l c o h o l .  The r e s i d u e  in U ie  

f i l t e r  was d r i e d  i n  t h e  s team  b a t h  a t  100°C . Y ie ld  2 9 . 2  gms. 

The f i l t r a t e  was t a k e n  and  c o ld  w a t e r  s lo w ly  added  w h i l e  th e  

whole was w e l l  s t i r r e d .  Soon a  l i g h t  brown p r e c i p i t a t e  

was o b ta in e d  and t h i s  was a l lo w e d  to  s e t t l e  and f i n a l l y  

f i l t e r e d  a t  th e  pump and d r i e d  a t  100°C. Y ie ld  2 .8  g ram s .



7 0 .

T o ta l  Y ie ld  -  3 2 .0  gm. = 9 2 .3 $  o f  T heory . The a ry la m id e

was r e c r y s t a l l i s e d  from  B e n z e n e -M tro b e n a e n e  $50/50) and

ligh t-"b row n  c r y s t a l s  w ere  o b ta in e d  w h ic h  had  a  me 1 t i n g - 
o

p o i n t  o f  198 C. and w h ic h  was n o t  d e p re s s e d  when adm ixed 

w i th  U a p h to l  AS-ITR f r e c r y s t a l l i s e d  from t h e  same s o l v e n t ) .



U a p h to l  AS-LC. " i f e l s  was I n t r o i t i c ^  d by t  he

I . £ .  P a i h e n i h d . A-lr.’% f m y ,  1936V and" in " c o m b in a t  io n  

w i t h  t h e  " P a s t  B a i& s ^  g iv e s '  y e l l o w i s h  brown, r e d ,  m aroon

ana  b lu e  s h a d b b p o s s i s s i n g  e x c e l l e n t  f a s t n e s s  t o  l i g h t ,  

w a sh in g  and c h l o r i n e .  The d y e in g s  a re  d i s c h a r g e a b l e .

’^refy” s u b s t a n t i v e  and i s  p a r t i c u l a r l y  

s u i t a b l e  f o r  d y e i n g ' i n  v a t s  and i n  m a c h in e s .  U a p h to l  

AS-hC re  c r y s t a l l i s e s  from benzene  i n  cream  c o lo u re d  p l a t e s  

M.JrtV 188bC.

H y d r o ly s i s  o f  STaphtol AS-1£ .

E y d r b ly s i s  o f ' " B a p h t w i t h  1 6$  a l c o h o l i c  p o t a s s -  

: iu m ' h y d r o x id e , by b o i l i n g 5 f o r  6 h o u rs  u n d e r  a  r e f l u x  c o n -  

: d b n se r  and s e pa r a t  i h g  t h e  "ami no- c ompone n t  and t  he ac i  d 

component o b ta in e d  i n  th e  u s u a l  m anner, gave 2 t5 -d im e th o x y  

- 4 - c h i o r o C a h f l i n e 'a n d  < 2 -h yd ro xy -8 -naph tho ic  a c i d .  2 l 5 - $ i -  

: m et 'ho i^ - 4 - d h l b r e r a n ! l i n e  was r e c r y s t a l l i s e d  from w a te r  and 

gat^Sv i n  a l l  w h i t e 'n e e d l e s  - I f f .  P t .  l iO ^ C . On a d m ix tu re  w i t h  

a n " a u t h e n t i c  sam ple o f  2 * 5 - d im e f h 6 x y - 4 - c h lo r c ^ a n i i in e  no 

d e p r e s s io n  o f  t i e  m e l t l h g - p d i h t  was o b s e r v e d .  Cq H10 q 

ITCL r e q u i r e s  i f   ̂ 7.5$; round -H * 7 .4 $  and 7 .5 $ .

'̂ f h i  p r e s e n c e  o f  2 - h y d r o x y - 3 - n a p h th o ic  a c i d  was c o n f i rm e d
i . .  ■ /  v  U 1  f ' / — C  -* i ; ,

by c o m p a r is o n  w i th  a n  a u t h e n t i c  sam ple  o f  t h i s  a c id  and by 

i t s  c h a r a c t e r i s t i c  b lu e  c o l o r a t i o n  w i t h  f e r r i c  c h l o r i d e  

s o l U t l S f i . v w  "



H y d ro ly s i s  . o f  U a p h to l  AS-LC _w£t^-:.a£ono- e than© lam ine  

and e th y le n e c d ia m in e ^ P & d e r  t h e  c o n d i t i o n s  p r e v i o u s l y  

employed^when u s i n g  t h e s e  s u b s ta n c e s  ( s e e  u n d e r  U a p h to l  

AS-BG. p . 4«f..) gave  -d im e th o x y -4 - c h io r o  w a n i l in e  and 2- 

h y d ro x y -3 -n a p h th o ic  a c i d .

S y n th e s i s  o f  U a p h to l  AS-LC.

I n  o r d e r  to  c o n f i r m  t h e  r e s u l t s  o f  th e  h y d ro ly s e s  

e x p e r im e n ts ,  2 £ 5 - d im e th o x y - 4 - c h lo ro % a n i l in e  ( 9 .4  guts. =

V 2 0  m o l . )  and 2 -h y d ro x y - 3 - n a p h th o ic  a c i d  ( 9 .4  gm. =

V 2 0  m o l . )  w ere d i s s o l v e d  i n  5 c . c .  p y r id in e  hy  h e a t i n g

th e  m ix tu re  t o  70°C. 3 . 0  c . c .  B o s p h o r u s  t r i c h l o r i d e  w ere
an

added o v er  a  p e r io d  o f  - |-/hour and  then th e  w hole  h e a te d  f o r  

a  f u r t h e r  f o u r  h o u rs  a t  115°C. On w ork ing  up  i n  t h e  m anner 

d e s c r i b e d  u n d e r  U a p h to l  AS-ITR, a  y i e l d  o f  2*5-dim e th o x y -

4 - c h l o r o C a n i l i d e  o f  2 -h y d ro x y - 3 - n a p h th o ic  a c i d  e q u a l  t o  

94$  o f  Theory was o b t a i n e d .  The a ry la m id e  w as r e c r y s t a l l -  

: i s e d  from  benzene  and  had  M. P t . 188°C . The m e l t i n g -  

p o in t  o f  245-d im e th o x y - 4 - c h lo r o ’̂ a n i l i d e  o f  2 - h y d ro x y - 3 -  

n a p h th o ic  a c i d  was n o t  d e p re s s e d  when mixed w i t h  U a p h to l  

AS-LC ( r e e r y s .  from b e n z e n e ) .

A n a ly s e s .
I .  I I .

Pound f o r  U ap h to l  AS-LC -  U * 4 .0 0 $  and 3 .9 0 $ .

Pound f o r  2 * 5 ~ d im e th o x y - 4 - c h lo r o * a n i l id e  o f  2 -h y d ro x y
I* ^  1 1 -^- 3 - n a p h th o ic  a c i d  -  U = 3 .9 9 $  and 4 .0 5 $ .



°1Q %  (OH) • CO • HH • C6 Hg • C l .  (0CH3 )2 s  Clg  H16 04 

HC1 r e q u i r e s  U :  3.9158.

U a p h to l  AS-LC i s  t h e r e f o r e  t h e  2 -1 5 -d im e th o x y -4 -e h lo ro -  

a n i l i d e  o f  2 - h y d ro x y -3 -n a p h th o ic  a c i d .



74.

U ap h to l  AS-LT. T h is  U a p h to l  c r y s t a l l i s e s  from  a l c o h o l  

i n  l a r g e  l u s t r o u s  p l a t e s  w i t h  a  s l i g h t  p in k  t i n g e  m e l t in g  

a t  194°C. TJeno and Suzuk i f l o e ,  e f t . )  h y d ro ly s e d  t h i s  

U a p h to l  w i t h  50/?% ueous c a u s t i c  so d a  s o l u t i o n  i n  an  a u t o 

c l a v e ,  f i t t e d  w i t h  a  s t i r r e r ,  and h e a t i n g  a t  200°C. f o r  

s e v e r a l  l o u r s .  By t h i s  means t h e s e  a u th o r s  o b ta in e d  

£ - m e th o x y - 2 - to lu id in e  and 2 -h y d ro x y -3 - n a p h th o ic  a c i d .

The p r e s e n t  a u th o r  was a b le  t o  c o n f i rm  t h i s  by h y d r o l y s -  

: i n g  th e  U a p h to l  w i t h  16 fo a l c o h o l i c  p o ta s s iu m  h y d ro x id e  

s o l u t i o n  f o r  6 h o u r s  a t  t h e  b o i l .  The o i l y  ^m ino-com ponent 

gave an  a c e t y l  compound M. Pfc. 133°C. ( c f .  tJeno and S uzuk i -  

l o c .  c i t . T  and f u r t h e r ,  on b o i l i n g  up  t h i s  am ino-com ponent 

w i t h  l i g h t  p e t ro le u m  (B .Bl 4 6 /6 0 ^ (3 .) ,  'f i l t e r ± & g  'A M l l o f l i n g  

up t h e  f i l t r a t e  w i t h  if o r  i t  and r e - f i l t e r i n g  a  w a te r - w h i t e  

s o l u t i o n  was o b t a in e d  w h ich  on s t a n d i n g  o v e r n i g h t  i n  t h e  

i c e - c h e s t  d e p o s i te d  l a r g e  c r y s t a l s  ( a lm o s t  c o l o u r l e s s )  

w h ic h  m e l te d  t o  a  l i g h t  brown c o lo u re d  o i l  when p la c e d  on 

t h e  palm o f  t h e  hand . The c r y s t a l s  had  M .P t . l4 ° C .  T his 

b e h a v io u r  a g re e d  w i t h  t h a t  o f  an  a u t h e n t i c  sam ple  o f  5̂- 

m e t h o z y - 2 - t o l u id i n e .  The p re s e n c e  o f  2 - h y d ro x y - 3 - n a p h th o ic  

a c i d  was co n firm ed  by means o f  a  mixed m e l t i n g  p o i n t  

d e te r m in a t io n  when no d e p r e s s io n  was o b s e rv e d .

S y n th e s i s  o f U a p h to l  AS-hT.

4 .6  gm. ( V 3 0  m o l . ) o f  5 - m e t h o x y - 2 - to l u i d in e  and



6 .2 7  gm. ( /3 0  m o l . )  o f  2 -h y d ro x y - 3 -n a p h th o ic  a c i d  w ere  

d i s s o lv e d  i n  4 c .® . p y r id in e  by h e a t i n g  to ,  70°C. i n  an o i l -  

b a t h j  2 c . c .  o fvphoSphorus t r i c h l o r i d e  was t h e n  added  o ve r  

i  a a . \ h o u r v«ii!d*thi w hole  th e n  h e a te d  a t  115°C. f o r  4 hours.

On WorkiBLg U p r th e  r e a c t i o n  m ix tu r e  i n  t h e  u s u a l  way a  y i e l d  

o f  a r y l m i d d  Wqilftl t o  95$  o f  Theory  w as o b t a i n e d .  f i e  d r y  1 -  

: amide was e a s i l y  s o l u b l e  i n  h o t  a l c o h o l  and c r y s t a l l i s e d  

o u t  i n  w h i te  l u s t r o u s  p l a t e s  which had  no p in k  c o l o u r ,  and 

w h ic h 'm e l te d  a t  194°C. On m ix in g  w i t h  U a p h to l  AS-hT ( r e c r y -  

: s t a l l i s e d  from a l c o h o l )  no d e p r e s s io n  o f  t h e  m e l t i n g  p o i n t  

was o b ta in e d .

U a p h to l  AS-hT i s  t h e t e f o f e  t h e & - m e t h 6 x y ~ ^ b 0 1 u i d i M  

o f  2 -h y d ro iq f-^ “n a p h th b ic  a # i  d i  t h u s  c o n f i r m ih g  t h e  o o n c l u s i o n s  

o f  Ueno & Suzuk i f l O c h c l t . K ^  i/: v



2 * 4 -y im e th o x y ? a n il ia e  o f  2 -h y a ro z y -3 -n a p h th o ic  a c i d .

|  I > - • « ,

Uo r e f e r e n c e  to  t h i s  compound c o u ld  he found  i n  

t h e  l i t e r a t u r e .

The s t a n d a r d  " P y r i d i n e "  method was u se d  f o r  p r e p a r i n g  

t h i s  a r y l a m i d e ; t h e  f o l lo w in g  q u a n t i t i e s  h e in g  u s e d . -

9 .4  gm .f^/gO  m o l . )  . . . .  2 - h y d ro x y - 3 - n a p h th o ic  a c i d .

7 .7  gm. ( V 2 O m o l . ) . . . .  2 1 4 - d im e th o x y £ a n i l in e  .

5 .0  c . C  . I ^ r i d i n e .

3 .0  c . c  ..................   P h o sp h o ru s  t r i c h l o r i d e .

On a d d in g  a l c o h o l  t o  th e  c o o le d  c o n d e n s a t io n  p r o d u c t  

and b o i l i n g  u n t i l  co m p le te  s o l u t i o n  had  o c c u r r e d  and  t h e n  

c o o l i n g  a g a i n  th e  b u lk  o f  t h e  a ry la m id e  c r y s t a l l i s e d  o u t .  

The t o t a l  y i e l d  o f  a ry la m id e  o b ta in e d  w as 1 4 .2  g r in s . » 

8 7 .6 $  o f  T heory . The a ry la m id e  was e a s i l y  s o l u b l e  i n  h o t  

a l c o h o l  from  w h ic h  i t  c r y s t a l l i s e d  i n  a lm o s t  c o l o u r l e s s  

l e a v e s  w h ich  m e l te d  a t  155°C*

(Found H * ( I )  4 .1 ^ ,  ( I I )  H = 4 .3 & c 1 9  % 7  ° 4  ^  r e q u i r e s

N = 4.3)8).

The a ry la m id e  d i s s o l v e s  r e a d i l y  i n  h o t  c a u s t i c  s o d a  

s o l u t i o n s  w i t h  t h e  c h a r a c t e r i s t i c  g r e e n  f l u o r e s c e n c e .  

H y d r o ly s i s  w i t h  16$  a l c o h o l i c  p o ta s s iu m  h y d r o x id e .  On

b o i l i n g  th e  2 1 4 -d im e th o x y ^ a n i l id e  o f  2-hydroxy-3-naphthoiC



h y d ro x id e  s o l u t i o n  f o r  

s i x  h o u rs  u n d e r  a  r e f l u x  c o n d e n se r  on a  s a n d - h a t h  and w o rk -  

: in g  up  t h e  p r o d u c ts  o f  h y d r o l y s i s  i n  t h e  u s u a l  m anner, 

2 1 4 - d im e th o x y - a n i l in e  ( c r y s t a l s  from  l i g h t  p e t ro le u m  

tB.P.40/60*0 - lit. f t .  34°C ; no d e p r e s s io n  o f  th e  m e l t i n g -  

p o i n t  on a d m ix tu re  w i t h  an  a u t h e n t i c  sam ple  o f  2 * 4 -d im e th o x y  

a n i l i n e ) end 2 - h y d ro x y - ^ - n a p h th o ic  a c i d  w ere  o b t a i n e d .  

H y d r o ly s i s  W ith  E thy lene jfe iam ine .

2 1 4 -J l im e th o x y ^ a n il in e  and 2 - h y d r o x y - 3 -n a p h th o ic  a c i d  

w ere  o b ta in e d  on h y d r o ly s in g  t h i s  a ry la m id e  w i t h  e th y l e n e  

d iam ine  f o r  6 h o u rs  a t  t h e  b o i l i n g - p o i n t  u n d e r  a r e f l u x  

c o n d e n s e r .



78.

2 - C h l o r o - 4 - a n i s i d ld e  o f  2 - h y d ro x y -5 -n a p h th o ic  a c i d .

(HIT: Cl: OCHg ± 1: 2: 4 ) .

T h is  a ry la m id e  I s  b r i e f l y  r e f e r r e d  t o  by  F . M. Howe 

( J .  S. D. 8c C .,  1981, 47, 32 o f .  a l s o  E n g l i s h  P a t e n t  1 9 3 ,8 6 6 )  

bu t  no a n a l y s i s  o r  d e t a i l s  o f  i t s  c h e m ic a l  p r o p e r t i e s  a r e  

g iv e n .

The a ry la m id e  was e a s i l y  p r e p a r e d  by d i s s o l v i n g  e q u i -  

: m o le c u la r  q u a n t i t i e s  o f  2 - c h l o r o - 4 - a n i s i d i n e  and 2 -h y d ro x y -

3 -n a p h th o ic  a c i d  i n  t o l u e n e ,  a d d in g  p h o sp h o ru s  t r i c h l o r i d e  

d rop  by d ro p  a t  70°C. o v e r  a  p e r io d  o f  h a l f  a n  h ou r  and 

f i n a l l y  b o i l i n g  f o r  f i v e  h o u r s .  On c o o l i n g ,  t h e  m ix tu r e  

was made a l k a l i n e  w i t h  sodium  c a r b o n a te  s o l u t i o n  and  th e  

t o lu e n e  and unchanged  r e a c t a n t  m a t e r i a l s  d i s t i l l e d  o f f  i n  

s te a m . The a ry la m id e  was o b ta in e d  i n  86$  y i e l d .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  u s e d . -

9 . 4  g m .(1/ 2 0  m o l . )  .........  2 - h y d ro x y -3 - n a p h th o ic  a c i d .

7 .9  g m .f1/2 0  m o l . )  .......... 2 - c h l o r o - 4 - a n i s i d i n e .

25 c . c ......................................... T o lu e n e .

3 c . c ...........................................  P h osphorus  t r i c h l o r i d e .

The 2 - c h l o r o - 4 - a n i s i d i d e  o f  2 - h y d ro x y -3 -n a p h th o ic  a c i d  was

r e c r y s t a l l i s e d  from  n i t r o b e n z e n e  and had a  m e l t i n g - p o i n t  o f  

228°C. The a ry la m id e  was r e a d i l y  s o l u b l e  i n  warm a q u eo u s  

c a u s t i c  so d a  s o l u t i o n s  and d i s s o l v e d  g iv in g  th e  c h a r a c t e r 

i s t i c  y e llo w ish -* g re en  f l u o r e s c e n c e .

(Found /



( Pohftd f f i t  ’ 1X14 ■-■̂ClQE140 p c i  r e -

: q u i r e s '  Iff :  4 .3 $ ) .  s

H y d r o ly s i s  w i t h  t 6 $  i&febhOlic p o ta s s iu m  h y d ro x id e  s o l u t i o n .

On b o i l i n g - thfc 2 - c h i o r o - 4 - a n i s i d i d e  o f  2 -h y d ro x y -3 -  

n a p h t  ho i e  1 ac i d  W ith  16$  a l c o h o l i c  p o t  a s s  ium h y d ro x id e  so l u -  

: ir tien~  I n  i ‘ f l a i f e  f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r ,  f o r  6 h o u rs  

and w o rk in g  ufe by th e  i t a n d a r d  m ethod , 2 - c h l O r o - 4 - a n i s i d i n e  

( C r y s t a l s  fhoffi l r a t i r  fe .P t .  62^0. -  no d e p r e s s io n  o f  m e l t i n g -  

p b i n t  On adffilx ture  w i t h  a n  a u t h e n t i c  sample o f  2 - c h l o r o - 4 -  

a f t i s i d i n e )  and 2 -h y d rb x y -3 -n a p h th o ic  a c i d  w ere  o b t a i n e d .



5 - £ h l o r o - 2 - a n ; iB i d i d e ,o f  2 -h y  d ro x y -3 - n a p h t  h o ic  a c i d .

(EE: OCHg: Cl = 1: 2: 5 ) .

The a p p l i c a t i o n  o f  t h e  5 - c h l o r o - 2 - a n i s i d i d e  o f

2 - h y d r o x y - 3 r n a p h t h o i e n e f i l . f o r  th e  p r o d u c t i o n  o f  sh a d e s  

f a s t  t o  k i e r - b o i l i n g  i s  d e s c r ib e d  i n  E n g l i s h  P a t e n t

1 9 3 ,8 3 4  ( I .G .  F a r b e n in d .  A -G .) b u t  no d e t a i l s  o f  i t s  

p r e p a r a t i o n  o r  c h e m ic a l  p r o p e r t i e s  a r e  g iv e n .

The a ry la m id e  was r e a d i l y  p re p a re d  by  d i s s o l v i n g  

e q u im o le c u la r  p r o p o r t i o n s  o f  5 - c h l o r o - 2 - a n i s i d i n e  and

2 -h y d ro x y - 3 - n a p h th o ic  a c i d . i n  t o l u e n e ,  a d d in g  p h o sp h o ru s  

t r i c h l o r i d e  d rop  by d rop  a t  70° C. and f i n a l l y  b o i l i n g  t h e  

m ix tu re  f o r  f i v e  h o u r s .  On w o rk in g  up  t h e  r e a c t i o n  m ix tu re  

i n  t h e  u s u a l  m anner f o r  t h i s  method a  y i e l d  o f  a ry la m id e

e q u a l  to  91$  o f  t h e o r y  was p r o c u r e d .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

9 .4  gm. ( ^ /2 0  m o l . )  .......  2 -h y d r o x y - 3 -n a p h th o ic  a c i d .

7 .9  gm. ( / 2 0  m o l . )  . . . . .  5 - c h l o r o - 2 - a n i s i d i n e .

25 c . c .........................................T o lu e n e .

3 c . c ........................................... Phosphorus  t r i c h l o r i d e .

The 5 - c h l o r o - 2 - a n i s i d i d e  o f  2 -h y d r o x y -3 - n a p h th o ic  a c id  was 

r e e r y s t a l l i s e d  from  a c e to n e  and had a  m e l t i n g - p o i n t  o f  211°C. 

The a ry la m id e  d i s s o l v e d  w i th y  t h e  c h a r a c t e r i s t i c  y e l l o w i s h  

g r e e n  f l u o r e s c e n t  c o l o u r  o f  2 - h y d r o x y - 3 - n a p h th o ic  a c i d  a r y l -  

: a m id e s ,  i n  warm aq ueous  sodium  h y d ro x id e  s o l u t i o n s .

( Found /



(Found 5  = ( I )  -  4.3J6; ( I I )  -  4.8SI  -  C18H14<>3HC1 r e q u i r e a  

H = 4 .3 /6 ) . 

Bydrolyala w ith  16/6 a lco h o lic  potaaalum hydroxide s o l u t i o n .

H y d r o ly s i s  o f  5 ~ c h l o r O - 2 - a n i s id i d e  o f  2 -h y d ro x y -3 -  

n a p h th o ie  a c i d  w i t h  16$ a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u 

t i o n  u n d e r  t h e  u s u a l  c o n d i t i o n s  and w ork ing  up th e  p r o d u c t s  

o f  h y d r o l y s i s  by t h e  s t a n d a r d  method gave 5 - c h l o r o - 2 - a n i s i d i n e  

( C r y s t a l s  from  w a t e r  M .P t .  84°C. -  no d e p r e s s io n  o f  th e  

m e l t i n g - p o i n t  d e t e c t e d  on m ix ing  w i t h  an  a u t h e n t i c  sam ple  o f  

5 - c h l o r o - 2 - a n i s i d i n e ) and 2 -h y d ro x y -3 -n a p h th o ie  a c i d .



5 - 3 r o r a o - 2 - a n is id ld e  o f  2 -h y d ro x y - 3 - n a p h th o ic  a c i d .

(EEr OOHgf Br * lr  2: 51:" . h.. ■....

The a p p l i c a t i o n  o f  th e  5 - b f o m o -2 - a n i s id id e  o f  2- 

h y d ro x y -3 -n a p h th o ic  a c i d  f o r  t h e  p r o d u c t io n  o f  sh a d e s  

f a s t  t o  k i e r - B o i l i n g  i s  r e f e r r e d  t o  i n  E n g l i s h  P a t e n t

1 9 3 ,8 3 4  ( i .G .  F&rbehlhd'. A -G .) b u t  no a n a l y s i s  o r  d e t a i l s  

o f  i t s  c h e m ic a l  c h a r a c t e r i s t i c s  a r e  g iv e n .

The a ry la m id e  was r e a d i l y  p r e p a re d  by m ix in g  th e  

f o l lo w in g  q u a n t i t i e s  o f  r e a c t a n t s : -

9 . 4  gm. (  ̂fzO  m o l . )  . . . .  2 -h y d ro x y -3 -n a p h th o ic  a c i d .

1 0 .1  gm. ( / 2 0  m o l . )  . . .  5 - b r o m o - 2 - a n i s i d i n e .

25 c . c .  ............................... .... T o lu e n e .

3 c . c .................................  p h o sp h o ru s  t r i c h l o r i d e .

These m a t e r i a l s  w ere  a l lo w e d  to  r e a c t  i n  t h e  u s u a l  

manner and  t h e n  worked up  . i n  t h e  m anner w h ic h  i s  more o r  

l e s s  s t a n d a r d  f o r  t h i s  method o f  p r e p a r a t i o n  o f  a ry la m id e s  

o f  t h e  ^  -  h y d ro x y -n a p h th o ic  s e r i e s .  The y i e l d  o f  a ry la m id e  

i n  t h i s  i n s t a n c e  amounted t o  87$  o f  t h e o r y .

The 5 - b r o m o -2 - a n i s id id e  o f  2 - h y d ro x y -3 - n a p h th o ic  a c id  was 

r e c r y s t a l l i s e d  from  b e n z e n e - n i t r o b e n z e n e  (7 5 /2 5 )  and had a 

m e l t i n g - p o i n t  o f 216-217°G. The a ry la m id e  d i s s o l v e d  r e a d i l y  

i n  aq ueous  sodium h y d ro x id e  s o l u t i o n s  -  t h e  s o l u t i o n s  h a v in g  

th e  c h a r a c t e r i s t i c  y e l l o w i s h - g r e e n  f l u o r e s c e n c e .

(Found Iff = ( I )  -  5*71$; ( I I )  -  3 .7 6 $ .  ^  Br r e q u i r e s

5  * 3 . 8 $  ) .



H y d r o ly s i s  w i t h  16$  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

H y d ro ly s is  o f  t h e  5 - b r o m o - 2 - a n i s id id e  o f  2 -h y d ro x y -

3 -n a p h th o ic  a c i d  w i th  16$ a l c o h o l i c  p o ta s s iu m  h y d ro x id e  

s o l u t i o n  u n d e r  t h e  u s u a l  c o n d i t i o n s  and w ork ing  up t h e  

p r o d u c ts  o f  h y d r o l y s i s  by t h e  s ta n d a r d  m ethod y i e l d e d ,  

5 - b r o m o - 2 - a n i s id in e  ( C r y s t a l s  from  w a te r  M.Pfc.98°C. 

no d e p re s s io n  o f  the  m e l t i n g - p o i n t  b e in g  o b se rv e d  on 

a d m ix tu re  w i t h  an  a u t h e n t i c  sam ple o f  5 - b r o m o - 2 - a n i s i d i n e ) 

and 2 -h y d ro x y -3 -n a p h th o ic  a c i d .



p - p h e n e t id id e  off 2 -hy throxy-gH aaPhthoic  a o i d .

$o reference %o %i&il$tls w z chSttlCal p rop erties o f  

t t i a  arylaafdjk could be^^cuhd ln*;tbe l i t e r a tu r e .

fhe- p~d>hsiJetididS ot- '^ b y d y o x y - S - n a p h th o ic  a c i d  was 

re a d l i^ ^ ^ l iB lr^ d ^ 'b ^ 'a j jb c l is ^  the" f o l lo w in g  q u a n t i t i e s  o f  

m a t e r i a l s :  -

9 .4  gm. ( ^ /2 0  m o l . )  . . . .  2-hyd r oxy-3 -naphthoic a c i d .

6.9 gm. ( ‘̂/SO mol. ) . . . .  p -p lien etid in e .

25 c . c ................................... .. to lu en e .

3 c . c ...........................................  phosph o rus  t r i c h l o r i d e .

The method o f  p ro c e d u re  was t h e  u s u a l  one a d o p te d  

when t o lu e n e  was u se d  a s  t h e  d i l u e n t .  The p - p h e n e t id i d e  

was o b ta in e d  i n  93J& y i e l d  and was r e a d i l y  s o l u b l e  i n  warm 

aqueous sodium  h y d ro x id e  s o l u t i o n s ;  th e  s o l u t i o n s  e x h i b i t 

i n g  t h e  u s u a l  y e l l o w i s h  g re e n  f l u o r e s c e n c e .

The p - p h e n e t i d i d e . o f  2 -hydroxy*-3~naphthoic  a c i d  r e c r y s t a l l i s -  

: e d  from  a c e to n e  and formed p a le  p in k  c r y s t a l s  w h ic h  m e l te d  

a t  2 16°0 .

(Found N = ( I )  -  4 .4 $ ;  ( I I )  -  4 .6 $ .  C ^ H ^ O g  H r e q u i r e s  

U > 4 . 6 $ ) .

H y d r o ly s i s  w i t h  16$  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

H y d ro ly s is  o f  t h i s  a ry la m id e  w i th  16$ a l c o h o l i c  p o ta s s iu m  

h y d ro x id e  s o l u t i o n  u n d e r  t h e  u s u a l  con d ition s and w o rk in g  

up  t h e  p r o d u c t s  o f  h y d r o l y s i s  by the s t a n d a r d  method y i e l d e d



p - p h e n e t id in e  ( l i g h t  brown o i l  -  a c e t y l  d e r i r a t l v e , 

jp h e n a c e t in e ^ ,  M .P t . - 135GC .,  w h ich  gaTe no d e p r e s s io n

o f  m e l t i n g - p o i n t  when m ixed w i th  an  a u t h e n t i c  sam ple o f  

p h e n a c e t i n e ) , and 2 -b y d ro x y -3 -n a p h th o ic  a c i d .
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a -benzen e
1 -fe iino  -  2 -me t  hosyA5 -g u lp h e n d ie  th y le m id e  o f  2-hyd  ro x y -3  -

n a p h th o ic  a c i d .  . :

Ho r e f e r e n c e  t o  t h i s  compound co u ld  be found  in  th e

l i t e r a t u r e .

T h is  a ry la m id e  was p r e p a r e d  by ( I )  th e  " t o l u e n e ” method 

and (X I) t h e  " p y r i d i n e ” m ethod .

I )  The " t o l u e n e ” m ethod.

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  u s e d : -

9 . 4  g n . {V 2^ m o l . )  . . . .  2 - h y d ro x y -3 -n a p h th o ic  a c i d .

12 .9  gm. f ^ /2 0  m o l . ) . . . .  1 -am ino-2  -met h  o x y g e n  zene -
5 - s u l p h o n d i e t h y l a m id e .

25 c . c .........................................t  o luen e  .

3 c . c ...........................................  ph o sp h o ru s  t r i c h l o r i d e .

These m a t e r i a l s  w ere a l lo w e d  t o  r e a c t  i n  th e  u s u a l  

manner and  th e n  worked u p  i n  t h e  u s u a l  way when to lu e n e  

i s  u sed  a s  th e  d i l u e n t .  Tke y i e l d  o f  a ry la m id e  am ounted 

t o  9Qjf o f  T heory . On r e  c r y s t a l l i s i n g  from  a lc o h o l - b e n z e n e  

( Z O / l ) th e  a ry la m id e  m e l te d  a t  2 0 7 -2 0 8 °C .

I I ) The ”p y r id in e " m e th o d . The f o l l o w i n g  q u a n t i t i e s  o f  

m a t e r i a l s  w ere u s e d . -

9 .4  gan i t y z Q  ;.^(.# i5 - h y d r o z y -3 - -n a p h th o ic  a c i d .

12*9 gs*.f 1 m o l . ) 1 -a m in o - 2 -me th o x y -b e n z  en e -
5 - s u l p h o n d i e t h y l a m id e .

p y r i d i n e .

p h o sp h o ru s  t r i c h l o r i d e .

5 .0  c . c

3 .0  c '.c
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The a c id  and a ry la m id e  w ere  d i s s o l v e d  i n  p y r i d in e  a t  

70°C. and t h e  p h o sp h o ru s  t r i c h l o r i d e  added o v e r  a  p e r i o d  

o f  h a l f  an  h o u r .  The m ix tu re  was t h e n  h e a te d  a t  115°C. 

f o r  4 h o u rs  -  d u r i n g  t h i s  p e r i o d  th e  m ix tu re  was f r e q u e n t l y  

s t i r r e d .  The r e a c t i o n  p ro d u c t  was worked up  i n  th e  u s u a l  

m anner ( s e e  "page f o r  t h i s  method o f  p ro c e d u re  and a  y i e l d  

o f  a ry la m id e  e q u a l  t o  94$  o f  Theory o b t a i n e d .

On r e c r y s t a l l i s a t i o n  tt h e  a ry la m id e  was o b ta in e d  i n  p a le  

s u lp h u r  y e l lo w  c r y s t a l s  M.Pfc.- 209-210°C .

On m ix in g  th e  a ry la m id e  o b ta in e d  by  m ethod I . a n d  m ethod

I I . ,  t h e  m ix tu re  m e l te d  a t  209°C .,  t h u s  p ro v in g  t h a t  t h e y  

w ere  i d e n t i c a l .

The l - a m in o -2 -m e th o x y -b e n z e n e ~ 5 -s u lp h o n d ie th y la m id e  o f

2 -h y d ro x y -3 -n a p h th o ic  a c i d  was r e a d i l y  s o l u b l e  i n  warm aq u eo us  

c a u s t i c  so d a  s o l u t i o n s ,  w h ich  e x h i b i t e d  th e  c h a r a c t e r i s t i c  

y e l l o w i s h  g re e n  f l u o r e s c e n c e  o f  t h e  a ry la m id e  s o f  ̂ h y d r o x y  

-n a p h th o ic  a c i d . -  

fFound M icro) - 6 .4 $ ;  S (m ic ro )  = 7 .6 $ .  C gg^g^O ^gS r e q u i r e s

H -  6 .5 $ ;  S -  7 . 5 $ ) .

H y d r o ly s i s  w i t h  16 $  a l c o h o l i c  •po tass ium  h y d ro x id e  s o l u t i o n .

On h y d r o ly s in g  t h e  l - a m in o - 2 - m e th o x y - 5 - 3 i i lp h o n d ie th y l -  

: amide o f  2 -h y d ro x y -3 -n a p h th o ic  a c i d  w i t h  16$  a l c o h o l i c  

c a u s t i c  p o t a s h  s o l u t i o n  by b o i l i n g  u n d e r  a  r e f l u x  c o n d e n s e r



f o r  s i x  h o u rs  and  w ork ing  up th e  p r o d u c t s  o f  " h y d ro ly s is

i n  t h e  u s u a l  m anner, l - a m in o -2 -m e th o x y £ b e n z e n e -5 -s u lp h o n -

: d ie th y la m id e  ( [ f a s t  Red ITR B a s e ] ,  c r y s t a l s  from  a l c o h o l ,

M .P t . -  105°C. -  Found I f  m ic ro )  -  1 0 .6 1 $ ;  S (m ic ro )  -  1 2 .5 $ .

C H O I S  -  r e q u i r e s  I  -  1 0 .8 $ ;  S -  1 2 .4 $ )  and  2 -h y d ro x y  
11 18 o 2

- 3 - n a p h th o ic  a c i d  w ere  o b t a i n e d .

‘ S im i la r  r e s u l t s  were o b ta in e d  by h y d r o ly s in g  t h i s  

a ry la m id e  w i t h  m ono-e thano lam in e  -.and e th y le n e C d ia m in e  u n d e r  

th e  c o n d i t i o n s  a l r e a d y  d e s c r i b e d .

I t  i s  i n t e r e s t i n g  t o  o bse rve  t h a t  l -a m in o -2 -m e th o x y -  

b e n z e n e - 5 - s u lp h o n d ie th y la m id e  i t s e l f  r e s i s t e d  h y d r o l y s i s  

w i t h  b o i l i n g  16$ a l c o h o l i c  p o ta s s iu m  h y d r o x id e .  T h is  was 

a l s o  t h e  c a se  when th e  e th a n o la m in e s  and e t h y l e n C  d iam ine  

were u sed  a s  t h e  h y d r o ly s in g  a g e n t .  F u r th e rm o re ,  t h i s  was 

found to  be t h e  c ase  i n  a l l  i n s t a n c e s ,  exam ined by  th e  

a u t h o r ,  i n  w h ich  l - a m in o - 2 - m e th o x /^ b e n z e n e - 5 - s u lp h o n d ie th y l -  

: amide form ed th e  a ry la m in e  component o f  th e  a ry l a m id e .
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S e c t io n  I I .  A ry lam id es o f  5 : 6 : 7 : 8 - t e t r e ^ h y d r o - 2 - hydroxy

The 5 : 6 :7 : 8 - t e t r a * h y d r o - 2 - h y d r o x y - 3 - n a p h t h o i c  a c i d  

u se d  i n  t h e s e  e x p e r im e n ts  was s u p p l i e d  t o  t h e  a u th o r  by 

th e  I .  G. F a r b e n i n d u s t r i e  A-G. and c r y s t a l l i s e d  from  d i l u t e  

a l c o h o l  (50  p a r t s  a l c o h o l  and 50 p a r t s  w a te r )  i n  lo n g  n a rro w  

p l a t e s  M .P t. 178-179°C . (Found -  C (m icro )  -  6 8 .7 $ ;  H (m icro)

- 6 .3 $ ;  ^ x iH12°3 r e q u i r e s  C- 6 8 .8 $ .  H -  6 . 3 $ ) .

I n  c o n t r a s t  t o  2 -h y d r o x y -3 -n a p h th o ic  a c i d  w h ic h  gave 

a  b lu e  c o l o r a t i o n ,  5 : 6 : 7 :  8 - t e t r # 3 h y d f o - 8 - h y d r o x y - 3 - n a p h th o i c  

a c i d  gave a  v i o l e t  c o l o r a t i o n  W ith  f e r r i c  c h l o r i d e  s o l u t i o n .

On b o i l i n g  w i t h  a c e t i c  a n h y d r id e  t h e  a c i d  gave a n  a c e t y l  

d e r i v a t i v e ,  -  Q A c  -  ° i 0 % 0 ’ “ c r y s t a l #  from  a l c o h o l

M .P t . l4 7 ° 0 .  ( S c h r o e t e r ,  l o c . c i t .  g i v e s  M. F t  .1 4 2 -1 4 3 aQ. ) .

(Found -  C (m icro )  -  6 6 .8 $ ;  H (m icro ) -  5 . 9 $  C a lc u la t e d  f o r

-3 - n a p h th o ic  a c i d .



A n ii ld e  o f  5 : 6 : 7 (Q- t  e tr a ^ h y d  r  o *2 -  hycfrroxy - 3 -n a  p h th o ic  a c i d .

The '';p3& j& ratlon  o f  t h i s  ^ary lam ide  h a s  "been d e s c r i b e d  

b y G .  S e h ro # f$ f ,  Jn n a le i i ,  1922, 426, 0 3 -1 6 0 ) ,  and th e  G enera l  

A n i l in e  WoTlS Ifcc; (G .3 .  F a t .  2 ,0 4 0 ,3 9 7 ) .  R e c e n t ly  th e  

p r e p a r a t I o n  o f  t h e  a ry la m id e  by t h e  h y d r o g e n a t io n  o f  t h e  

a n i l i d e  o f  0 - b y d ro x y -3 -n a p h th o ic  a c id  h a s  b e e n  d e s c r ib e d  i n  

F re n c h  F a t .  814; 169 g f a h te d  1 6 /6 /3 7  t o  th e  I .  G. F a r b e n in d .

ArG. f a b s t r a c t e d  Chem. Z e n t r l . , a 9 3 6 ,  /109 , 1, 4 3 4 -4 3 5 ) .

The a u th o r  h a s  p r e p a r e d  t h i s  a r y la m id e  by  t h e  " p y r i d i n e ” 

p r o o e s e .  fhb  f o l lo w in g  q u a n t i t i e e  w ere  u s e d .*

1 9 .2  gm. ( ^ / l O  m o l . ) . . . .  5 : 6 : 7 : 8 - t e t r a * h y d r 0 - 2 -h y d ro x y
- 3 - n a p h th o ic  a c i d .

9 .3  gm. ( V lO  m o l . ) . . . . . .  A n i l i n e .

10 c . o .   ....................... • ••  • p y r i d i n e .

6 c . c .......................... ......... ........ p h o sp h o ru s  t r i c h l o r i d e

The a c i d  and th e  a n i l i n e  were d i s s o l v e d  i n  t h e  p y r i d i n e  

and h e a te d  t o  7 0 °C .,  when th e  p h o sp h o ru s  t r i c h l o r i d e  was 

added  d ro p  by d ro p  o v e r  a  p e r i o d  o f  h a l f  an  h ou r  . The 

t e m p e r a tu r e  was g r a d u a l l y  r a i s e d  t o  115° Q. .jand m a in ta in e d  

a t  t h i s  p o i n t  f o r  a  f u r t h e r  f o u r  h o u r s .  D u r in g  th e  a d d i t i o n  

o f  t h e  p hosp ho rus  t r i c h l o r i d e  s t i r r i n g  was c o n t in u o u s ;  t h e r e 

a f t e r  s t i r r i n g  was c a r r i e d  o u t  a t  f r e q u e n t  i n t e r v a l s  a s  t h e  

r e a c t i o n  mass became f a i r l y  v i s c o u s .  On c o o l in g  th e  r e a c t i o n  

m ass , a l c o h o l  was added and t h e  w hole  b o i l e d  f o r  10 m in u te s



When eqayplet e  had  o c o u r r e d -• On a l l o w i n g  t o

s ta n d  o v e r n ig h t  i n  th e  i c e - c h e s t  1 4 .5  gm. o f  a iy la a i id e
4  - ..

were o h ta ih e d  on f i l t e r i n g  and d r y in g  i n  th e  s te a m -o v e n .

On a d d in g  W ater c a r e f u l l y  t o  t h e  f i l t r a t e ; good s t i r r i n g  

h e in g  n e c e s s a r y  d u r in g  t h e  m ix in g ,  a  f u r t h e r  q u a n t i t y
• ,  ■ r ,  ; ' i f

( 8 .3  gm. 1 o f  a ry la m id e  was o b ta in e d  on f i l t e r  i n g V/'and d r y i n g .  

T o ta l  Y ie ld  = 22 .8  gm. = 8 5 .4 $  o f  Theory .

The a ry la m id e  r e c r y s t a l l i s e d  from  a l c o h o l  i n  sm a ll

w h i te  l e a v e s  15.- P t . l 8 3 ° C .  ( S c ^ e t e r  f l o c . c i t T J  g iv e s  M .P t.  

1 8 2 -1 8 4 °C .;  P . P . 814,169  g iv e s  M .P t.  1 8 3 ° C .) .

(Pound 1  = 1 -  5 .2 6 $ ;  I I  -  5 . 2  $ .  C a lc u la t e d  f o r  C17H17023J

-  H = 5 . 2 $ ) .  . : , u , ;

H y d r o ly s i s  w i t h  16$  a lc o h o l i e ^ p o t a s s i u m  h y d ro x id e  s o l u t i o n .

The a n i l i d e  o f  5 : 6 : 7 :8 - te t r a ^ h y d r o - 2 - h y d r o x y - i3 - n a p h th o ic  

a c i d  d i s s o l v e d  i n  16$ a l c o h o l i c  c a u s t i c  p o ta s h  s o l u t i o n  w i t h  

a  d i s t i n c t  b l u e - v i o l e t  f l u o r e s c e n c e  and  on b o i l i n g  th e  s o l u 

t i o n  f o r  6 h o u rs  u n d e r  a  r e f l u x  c o n d e n se r  on a  s a n d - b a t h  -  

a n i l i n e  ( a c e t y l  d e r i v a t i v e  M . P t  .1 1 4 °C . ) and 5 : 6 : 7 : 8 - t e t r a -  

h y d ro -2 -h y d ro x y -3 -n a p h th o ic  a c i d  ( M .P t . l7 8 ° C .  and  v i o l e t  

f e r r i c  r e a c t i o n )  w ere  o b ta in e d  on w o rk in g  up  t h e  p r o d u c t s  

o f  h y d r o l y s i s  i n  th e  uatt&l way.
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2 -^o lttld i& C  o f  rS~f 6  & r£-  fe*h y d ro :g y -$^ n ap h t h o ic  a c i d .

The p r e p a r a t i o n  o f  t h i s  a ry la m id e  i s  d e s c r ib e d  i n  U .S .

P a te n t  2 ,0 4 0 ,3 9 7  b u t  no a n a l y s i s  i s  g iv e n .

The a ry la m id e  was r e a d i l y  p r e p a r e d  i n  t h e  same m anner

a s  th e  a n i l i d e .

The f o l lo w in g  q u a n t i t i e s  were u s e d : -

1 9 .2  gm. ( 1/ l O m o l . )  . . . .  5 : 6 : 7 : 8 - t e t r a h y d r o - 2 - h y d r o x y -
3 - n a p h th o ic  a c i d .

1 0 .7  gm. f ^ / lO  m o l . )  . . . .  o - t o l u i d i n e .

10 c . c ...........................................p y r i d i n e .

6 c c ............................................. ph o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f  o - t o l u i d i d e  was 81$ T h eo ry .

The o - t o l u i d i d e  o f  5 : 6 : 7 : 8 - t e t r a h y d r o - 2 - h y d r o x y - 3 -

n a p h th o ic  a c id  r e c r y s t a l l i s e d  from  a l c o h o l  i n  c o l o u r l e s s

c r y s t a l s  M .P t . l6 4 ° C .  (T h is  a g r e e s  w i t h  t h e  v a lu e  g iv e n  i n

U .S . P a t .  2 ,0 4 0 ,3 9 7 ) .

(Pound IT -  ( I )  - 5 .1 0 $ ;  ( I I )  5 .1 6 $ .  C a lc u l a t e d  f o r  

C H 0 IT -  BT = 5 .0 0 $ ) .
18 19 2

H y d r o ly s i s  w i t h  16$ a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

On c a r r y i n g  o u t  t h e  h y d r o l y s i s  by  t h e  s t a n d a r d  m ethod 

and  w ork in g  up  th e  p ro d u c ts  o f  h y d r o l y s i s  i n  t h e  u s u a l  m anner 

^ o - t o l u i d i n e  ( a c e t y l  d e r i v a t i v e  M .P t .1 1 0 ° C . ) and  5 : 6 : 7 : 8 -



et rahydro-2-hydroxy-3-naphtlioic ac id  were obtained.



<* -iJaphthylwaiaa Of 5: 6: 7: 8-tstrd5fcydro rg-hydroxy-g-

n a p h th o ic  a c i d .

T h is  a ry la m id e  i s  d e s c r ib e d  i n  U .S .P a te n t  2 ,0 4 0 ,3 9 7

hu t  no a n a l y s i s  i s  given,*

The a ry la m id e  was p r e p a r e d  hy th e  a u t h o r  i n  a  s i m i l a r

m anner t o  t h a t  d e s c r i b e d  i n  U .S . P a t e n t  2 ,0 4 0 ,3 9 7 ;  t h e

f o l lo w in g  q u a n t i t i e s  b e in g  u s e d : -

9 .6  gm. ( V a o  m o l . )  .........5 : 6 : 7 :  8 - t e t r a fc h y d ro -2 -h y d ro x y
- 3 - n a p h th o ic  a c i d .

7 .2  gm. {^/%Q m o l . ) . . . .  .. - n a p h th y la m in e .

50 c . o . . . . . . . . . . . . . . . . . .  t o l u e n e .

3 e . c . ..................   pho sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f  ̂  -n a p h th y la m id e  o b ta in e &  w as 9 3 $  o f  

Theory . G p £  e e ry  s t a b i l i s i n g  from  n i t r o b e n z e n e  theeC - n a p h 

th y la m id e  m e l te d  a t  190° 191°C. (U .S .  P a t*  g i v e s  M .P t.

192°C . ) .  (Pound IT = ( I )  -  4.&0$; ( I I )  -  4 ,5 3 $ ;  

r e q u i r e s  U = 4 . 4 $ ) .

H y d r o ly s i s  w i th  16$ a l o o h o l l c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

On d i s s o l v i n g  th e  -n a p h th y la m id e  o f  5 : 6 : 7 : 8 - t e t r a -  

h y d ro -2 -h y d ro x y ^ 3 -n sp h th p $ c  a c i d  i n  16$  a l c o h o l i c  c a u s t i c  

p o ta s h  s o l u t i o n  and b o i l i n g  f o r  6 h o u rs  u n d e r  a  r e f l u x  

c o n d e n s e r  and s e p a r a t i n g  th e  p r o d u c t s  o f  h y d r o l y s i s  i n  t h e  

a l r e a d y  d e s c r ib e d .m a n n e r  >*( -n a p h th y la m in e  ( c r y s t a l s  from  

' a l c o h o l .  M ,P t .5 0 ° P . ) a n d ,5 :6 :7  ;8 - t e t r a j} h y d r o - 2 - h y d r o x y - 3 -

n a p h th o ic  a c id  were o b t a i n e d .



/ $  -ft(aphthylami de o f  5 : 6 : 7 : 8 - t e t  ra 'S h yd ro - 2 -h y d ro x y - 3 -  

n a p h th o lc  a c i d .

This a ry la m id e  o f  5 : 6 : 7 : 8 - t e t r £ g h y d r o - 2 - h y d r o x y - 3 -  

naphthoic acid  h a s  a l r e a d y  been  d e s c r i b e d  i n  U .S . P a t e n t  

2 ,0 4 0 ,3 9 7  b u t  no a n a l y s i s  i s  giTen.

The a u t h o r  h a s  p re p a re d  t h i s  compound by  means o f  th e  

" p y r i d in e "  m ethod , t h e  f o l lo w in g  q u a n t i t i e s  b e in g  u s e d : -

9 .6  gm. ( ^ /2 0  m o l . )  .........  5 : 6 : 7 : 8 - t e t r a 5 h y d r o - 2 -
h y d ro x y -3 - n a p h th o ic  a c i d .

1
7 .2  gm. ( / 2  0 m o l . )   / i  - n a p h th y la m in e .

7 .5  e . c ........................................  p y r i d i n e .

3 e . c ..............................................p h o sp h o ru s  t r i c h l o r i d e .

The method o f  p ro c e d u re  was t h e  s t a n d a r d  one and  a  

y i e l d  o f  91jt o f  T heory  o f  a ry la m id e  w as o b t a i n e d .

The / i  -n a p h th y la m id e  o f  5 : 6 : 7 :  8 - t e t r a * l iy d r o - 2 - h y d r o x y  

- 3 - n a p h th o ic  a c id  c r y s t a l l i s e d  from  n i t r o b e n z e n e  i n  s m a l l  

w h i te  c r y s t a l s  ( w i th  a  s l i g h t  y e l l o w i s h  t i n g e )  w h ich  m e lt- .  

:ed  a t  202° 0 . (U .S . P a t e n t  2 ,0 4 0 ,3 9 7  g iv e s  M .P t .  a s  200°C.

H y d r o ly s i s  w i t h  16#  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .
th e

H y d ro ly s is  o f / f i  -n a p h th y la m id e  o f  5 : 6 : 7 : 8 - t e  t r a s h y  dro  

- 2 -h y d ro x y -3 -n a p h th o ic  a c i d  w i t h  16?6 a l c o h o l i c  c a u s t i c  

p o t a s h  s o l u t i o n  u n d e r  the  u s u a l  c o n d i t i o n s ,  p ro v id e d  f l  -  

n a p h th y lam in e  ( R e c r y s t a l l i s e d  from  w a t e r ,  M . P t . -1 10°  C. ) 

and 5 : 6 : 7 :  8 - t  e t r a t h y d r o - 2 - h y d ro x y - 3 - n a p h th o ic  a c i d .



^ ^ a E & a g l ^ J S e i i ,  , ,  K t ,  ■ ; . . ,  ; - ; . e . ,  w : * «  £ J ? t s .  81ca . :

The p r e p a r a t i o n  o f  t h i s  a ry la m id e  i s  d e s c r ib e d  i n  

U .S . P a t e n t  2 ^ , ^ g ^ ^ ^ n t ^ p v. a ? ^ y a ^

, 3?he a u th o r  h a s  . j p ^ ^ r e d .  t h i s  a ry la m id e  by t p e  jnpjhod 

d e s c r i b e d  in j f c h ia  d ^ t W ^  :Td*y-. ^ to luene",, n ^ f c < $ ; :̂ ,;fchfi 

f o l lo w in g  q u a n t i t i e s  b e in g  u s e d . -

9 .6  gm. f ^ /2 0  m o l . )  ............. 5 : 6 : 7 : 8 - t e t r a > h y d r o - 2 -
h y d ro x y -3 ~ n a p h th o ic  a c i d .

7 .7  gm. f ^ /2 0  m o l . )  .......... 2 * 5 - d i m e th o x y a n i l i n e .

50 c . o ........................................... t o l u e n e .

3 c . c .................................................ph o sp h o ru s  t r i c h l o r i d e .

On c a r r y i n g  o u t  t h e  r e a c t i o n  i n  th e  c u s to m a ry  m anner 

f o r  t h i s  method a  y i e l d  o f  2 % 5 -d im e th o x y a n i l id e  e q u a l  t o  

92$  o f  Theory was o b ta in e d .

The 2 t5 - d im e th o x y a n i l id e  o f  £8etetrftbyd3r0-2*-

h y d ro x y -3 -n a p h th o ic  a c i d  r e c r y s t a l l i s e d  from  a l c o h o l  i n  

c o l o u r l e s s  c r y s t a l s  o f  m e l t i n g - p o i n t  1 4 7 -1 4 8 ° 0 .  (U .S . 

P a t e n t  g i v e s  M .P t. = 1 4 7 °C .)

( Pound: -  M = ( I )  -  4 .4 9 $ ;  ( I I )  -  4 .3 4 $ .  C ^ H g ^  3J 

r e q u i r e s  U. -  4 . 3 $ ) .

H y d r o ly s i s  w i th  16$  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  

On h y d r o ly s in g  t h i s  a ry la m id e  w i t h  16$  a l c o h o l i c  

c a u s t i c  p o t a s h  s o l u t i o n  by t h e  s ta n d a rd ^ m e th o d  and w o rk in g



up th e  p r o d u c t s  o f  h y d r o l y s i s  i n  t h e  u s u a l  way y  2 f £ - d i -  

:m e th o x y a n i l in e  ( c r y s t a l s  from  w a te r  M .P t .  8 1 ° C . ) and 

5 : 6 : 7 : 8 - t e t r a g h y d r o - 2 - h y d r o x y - 3 - n a p h th o ic  a c i d  were o b t a i n -  

: e d .

S im i la r  r e s u l t s  were o b ta in e d  when th e  2 * 5 -d im e th oxy -  

a n i l i d e  o f  5 : 6 : 7 : 8 - t e t r a j h y d r o - 2 - h y d r o x y - 3 - n a p h t h o i c  a c i d  

was h y d ro ly s e d  w i th  m onoethanolam ine  by th e  m ethod a l r e a d y  

d e s c r i b e d  by t h e  a u t h o r .



9 8 .

2 -£ * h lo r o -4 - a n i s id ld e  o f  5 : 6 : 7 : 8 - t e t r a g h y d r o - 2 - h y d r o x y -

3 -n a p h th o ic  a c i d .  '** l-'OCHg = 1: 2: 4 . ) .

So f a r  a s  c o u ld  I d©^foUnd from an  e x a m in a t io n  o f  th e  

l i t e r a t u r e ' ,  t l i i s  a iy la m id e  £ a s  n o t  "been p r e v i o u s l y  d e s 

c r i b e d .  ......**'

' '‘The 2 - c l i i o r o - i - a f i i s i d i d e  o f  5 : 6 : 7 : 8 - t e t r a h y d r o - 2 -  

h y d ro x y -3 -n a p h th o ic  a c i d  was p re p a re d  by th e  " p y r i d in e "  

m ethod: th e  f o l lo w in g  q u a n t i t i e s  b e in g  u s e d : -

9 .6  gm. I 1/BO m ol. ) . . . .  5 :6  :7 :  8 - t e t  raShz/dr 0 -2 -
h y d ro x y - 3 - n a p h th o ic  a c i d .

7 .9  gm. ( 1/2 0  m o l . )  . . . .  2 - c h l o r o - 4 - a n i s i d i n e .

5 c . c .......................... .. p y r i d i n e .

3 c . c ...........................................  p h o sp h o ru s  t r i c h l o r i d e .

The method o f  p ro c e d u re  a d o p te d  was th e  s t a n d a r d  one

f o r  t h i s  p r o c e s s .  - The y i e l d  o f  a ry la m id e  o b ta in e d  was

e q u a l  t o  95$ o f  T heory .

The 2 - c h l o r o - 4 - a n i s i d i d e  o f  5 : 6 : 7 : 8 - t e t r g g h y d r o - 2 -

h y d ro x y - 3 -n a p h th o ic  a c i d  c r y s t a l l i s e d  o u t  f rom  a l c o h o l

s o l u t i o n  i n  c o l o u r l e s s  p l a t e s  m e l t i n g  a t  182°C.

( P ound : -  I  = ( I )  4 .2 9 $ ;  ( I I )  4 .3 8 $ .  C ^ H ^ O ^ C l

r e q u i r e s  1ST -  4 . 2 $ . ) .

H y d r o ly s i s  w i th  16$  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

The 2 - c h l o r o - 4 - a n i s i d i d e  o f  5 :6 :7 :8 -te trg £ h y d ro -2 -  

hydroxy-3-naphthoic acid  on h y d r o l y s i s  w ith  16$  a l c o h o l i c



9 9 .

p o ta s s iu m  h y d ro x id e  s o l u t i o n  u n d e r  t h e  u s u a l  c o n d i t i o n s  

gave y 2 - c h l o r o - 4 - a n i s i d i n e  ( c r y s t a l s  from  w a te r  - M .P t.  

62°C . )  and 5 : 6 : 7 : 8 - te t r a t f h y d r o - 2 - h y d r o x y - 3 - n a p h th o ic  a c i d .

S i m i la r  r e s u l t s  w e re  o b ta in e d  by h y d r o l y s i s  w i t h  

m onoethanolam ine and  e th y le n e  d iam ine  u n d e r  t h e  c o n d i t i o n s  

employed by th e  a u t h o r  f o r  t h e s e  s u b s t a n c e s .
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2 » 5 -y im e th o x y -4 -c h lo r tf? a n ilid e  o f  5 : 6 : 7 : 8 - 1 e tra > h y d ro -

2 -h y d ro x y -3 -n a p h th o ic  a c id .

No r e f e r e n c e  t o  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f

t h i s  a ry la m id e  c o u ld  be found i n  t h e  l i t e r a t u r e .

The 2 t5 -M m e th o x y - 4 - e h lo r t f> a n i i id e  o f  5 : 6 : 7 : 8 - t e t r a -

h y d ro -2 -h y d ro x y -3 -n a p h th o ic  a c id  was p re p a re d  r e a d i l y  by

t h e  " p y r id in e *  p ro c e s s  i n  th e  u s u a l  m anner. The f o l lo w in g

q u a n t i t i e s ’ o f  m a t e r i a l s  were u s e d . -

9 .6  gm. ( 'L/ 2 0 m o l . )  » . . . .  5 : 6 :7 :  8 - t e t r a - h y d r o - 2 -
h y d ro x y -3 -n a p h th o ic  a c i d .

9 .4  gm. (V ^ O  m o l . )  ........ 2 - 5 - d im e th o x y - 4 - c h lo r o -
a n i l i n e .

7 .5  c . c ........................................  p y r i d i n e .

3  c . c ..................... .. phosp ho rus  t r i c h l o r i d e .

The y i e l d  o f  th e  a ry la m id e  o b ta in e d  was e q u a l  t o  9 6$  

o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .

The 2 * 5 -d im e th o x y -4 -c h lo rc ? £ a n i l id e  o f  5 : 6 : 7 : 8 - t e t r a -  

hydro - 2 -h y d ro x y -3 -n a p h th o ic  a c i d  r e c r y s t a l l i s e d  from 

benzene  i n  c o l o u r l e s s  c r y s t a l s  w h ich  m e l te d  a t  192° C.

( Found: - N * ( I )  -  3 .9 4 $ ;  ( I I )  3 .9 8 $ .  C a lc u l a t e d  f o r

C19H20°4HC1- H '  3 *9^ K

H y d r o ly s i s  w i t h  16$ a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

On h y d r o ly s in g  th e  2 * 5 - d im e th o x y - 4 - c h lo r o $ a n i l i d e  o f  

5 : 6 : 7 : 8 - te t ra 2 > h y d ro -2 -h y d ro x y -3 -n a p h th o ic  a c i d  w i th  16$



a l c o h o l i c  c a u s t i c  p o t a s h  s o l u t i o n  i n  th e  u s u a l  way - 

2 * 5 - d im e th o x y - 4 - e h lo r d ? a n i l in e  ( c r y s t a l s  from w a te r  M .P t. 

118 °C .)  and 5 : 6 :7 : 8 - t e t r a £ h y d r o - 2 - h y d r o x y - 3 - n a p h t h o i c  a c id  

w ere  o b ta in e d .

The a ry la m id e  behaved  i n  l i k e  m anner when th e  h y d r o ly s -  

: i n g  a g e n t s  were d i—e th a n e la m in e  and t r i - e t h a n o l a m i n e ; t h e  

c o n d i t i o n s  o f  h y d r o l y s i s  b e in g  t h a t  s t a n d a r d i s e d  f o r  t h e s e  

compounds by t h e  a u th o r .
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l-jLmino-2-methoxy,»benzene-5-sulphondiethJamlde o f  5 : 6 : 7 : 8» 

t  g t  ra £ h y  d r  o- 3 -fryd r  oxy-.g,-napfrt hoig

Ho r e f e r e n c e  t o  t h i s ,  coiapo-und h a v in g  "been p re p a re d

p r e v i o u s ly  n o u l d  he found i n  th e  l i t e r a t u r e .

The l -a m in o -2 -m e th o x y 5 ^ e n z e n e -5 -s u lp h o n d ie th y la m id e

o f  5 : 6 : 7 : 8 - t e t r a £ i ] y d r o - 2 -h y d ro x y - 3 - n a p h th o ic  a c id  was p r e -

: p a re d  by t h e  " p y r id in e "  p r o c e s s .  The f o l lo w in g  q u a n t i t i e s

o f  m a t e r i a l s  w ere  u s e d : -

9 .6  gm. f V s O m o l . )  . . . . .  5 : 6 : 7 : 8 - te t r s fS h y d ro -2 -h y d ro x y
- 3 - n a p h th o ic  a c i d .

1 2 .9  gm.( /2 0  m o l . ) .........  l -am in o -2 -m e th o x y & b en z en e -5 -
s u lp h o n d ie th y la m id e .

5 e . c .............................................  p y r i d i n e .

3  c . c .............................................  p h o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f  a ry la m id e  o b ta in e d  was e q u iv a l e n t  t o  94$

o f  Theory .

The l - a m in o - 2 -methox3fg b e n z e n e -5 - s u lp h o n ^ f l ie th y la m id e  

o f  5 :6 :7 :8 - te t r f i ( 5 h y d r o - 2 - h y d r o x y - 3 - n a p h th o ic  a c i d  c r y s t a l - 

: l i s e d  from a lc o h o l - b e n z e n e  ( 2 0 : 1 ) i n  c o l o u r l e s s  c r y s t a l s  

w h ich  m e l te d  a t  183-184° C.
T I I

( Found: - H -  ( I )  -  6 .5 3 $ ;  ( I I )  -  6 . 5 #  S = 7 . 5 l $ ;  7 .4 8 $ .

C H 0„H S r e q u i r e s  H -  6 .5 $ an d  S - 7 . 4 $ . ) .
2 2  28 5 2

H y d ro ly s is  w i t h  16$ a l c o h o l i c  p o ta s s iu m  h y d r o x id e .

H y d ro ly s i s  o f  t h i s  a iy la m id e  w i t h  16$ a l c o h o l i c  c a u s t i c
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p o t a s h  s o l u t i o n  i n  th e  u s u a l  way gave  - 1 -am ino- 2 - 

m e th o x y 'fb e n z e n e -S -su lp h o n d ie th y la m id e  ( c r y s t a l s  from  

a l c o h o l  M .P t .105° 0 . )  and  5 : 6 : 7 : 8 - t e t r a s h y d r o - 2 -hydroxy  

- 3 -n a p h th o ic  a c i d .



104.

S e c t io n  I I I .  A ry lam ides  o f  2 - h y d ro x y » a n th ra c e n e -5 -

The 2 - h y d r o x y g a n th r a c e n e - 3 - c a r b o x y l ic  a c i d  used  i n  

t h e s e  e x p e r im e n ts  was v e ry  k in d ly  g i f t e d  to  th e  a u th o r  

hy t h e  I .  G. i ’a r h e n i n d u s t r i e  A-G.

The a c id  c r y s t a l l i s e d  from  nitrcflgbenzene o r  mono- 

c h lo ro b e n z e n e  i n  s m a l l  y e l lo w  c r y s t a l s  w h ich  m e l ted  a t  

298° C. ( i n d e f i n i t e )  w i t h  d e c o m p o s i t io n .

(F ound : -  G (m icro) -  7 5 .7 $ ;  H (m icro ) -  4 .3 $ .

C15 S10 °3  r e L̂u i r e s  c " 7 5 .7 $  and  H -  4 . 2 $ . ) .

c a r b o x y l i c  a c i d .



105.

f fa p h to l  AS-GB. >-

As m en tio n ed  i n  th e  t h e o r e t i c a l  s e c t i o n  th e  o u t s t a n d 

i n g  oharaofcfef&Astic o f  t h i s  J a p h t o l  i s  i t s  p r o p e r t y  of  

c c m ib in l^  #sdth c e a r ta in  # a s t  B a s e s ' t o  p ro d u ce  g re e n  sh a d e s  

on  c e l ln A o s ie  f i b r e s .

H ap h to l  AS-GR c r y s t a l l i s e d  from  n i t r o b e n z e n e  i n  

y e l lo w  c o lo u re d  c r y s t a l s  w h ich  m e l te d  a t  270° C. 

f F ound : -  C (m icro) -  8 0 .1 $ ;  H (m ic ro ) -  5 * 1 $ , 3 l(m icro) -

H y d ro ly s is  o f  S a p h to l  AS-GB w i t h  16$ a l c o h o l i c  p o ta s s iu m  

h y d ro x id e  s o l u t i o n  ( b o i l i n g  f o r  7 h o u r s )  and  w o rk in g  u p  i n  

th e  u s u a l  manner gave * a s  t h e  am ino-com ponen t, o - t o l u i d i n e  

( a c e t y l  d e r i v a t i v e v M .P t . -  110° C. ) and a s  th e  a c i d  component 

A 2 -hyd r o x ^ 5 a n th r a c e n e - 3 - c a r b o x y l i c  a c i d  ( c r y s t a l l i s e d  from  

mondvftchlorobenzene M .P t .$298° C. ( w i th  deoomp. ) and gave no 

d e p r e s s io n  o f  t h e  m e l t i n g  p o in t  o f  an  a u t h e n t i c  sam ple o f  

th e  a c i d  on m ix in g ^ .  From th e  above h y d r o l y s i s  experiment 

H a p h to l  AS-GR a p p e a re d  t o  be t h e  o - t o l u i d i d e  o f  2 -h y d ro x y -  

a n t h r a c e n e - 3 - c a r b o x y l i c  a c i d .  T h is  was c c n f i im e d  b y  h e a t -  

: i n g  e q u im o le c u la r  p r o p o r t i o n s  o f  2 - h y d ro x y '£ a n th ra e e n e - 3 -  

c a r b o x y l i c  a c id  (1 1 .9  gm. - / 2 0  m o l . )  and o - t o l u i d i n e  f 5 . 4

4 .3 $ .
° *

C En„ 0o R r e q u i r e s  C - 8 0 .7 $ ;  H -  5 . 2 $  and R - 4 .3 $ ) .22 17 ~2

gra ./



'BO m o l . )  I n  x y le n e  s o l u t i o n  w i th  ph o sp h o ru s  

t r i c h l o r i d e  (3  c . c . ) .  The p h o sp h o ru s  t r i c h l o r i d e  was 

added d rop  by d rop  a t  a ro u n d  70° C. over a  p e r i o d  o f  

i  an  houT. ; A f t e r  th e  a d d i t i o n  o f  p h o sp h o ru s  t r i c h l o r i d e ,  

t h e  f i x t u r e  was h e a te d  a t  t h e  b o i l  f o r  6 h o u rs  a f t e r  

w h ich  t im e  t h e  e v o l u t i o n  o f  H Cl had c e a s e d .  The p ro d u c t  

w h ich  s e j ^ a t e d  b lit  on c o o l i n g  was f i l t e r e d  o f f  a t  t h e

pump and then boiled Up With sodium carbonate so lu t io n .
of/

F i n a l l y  t h e  p ro d u c t  was f i l t e r e d '  and w e l l  washed w i t h  

w a te r  and dried. The d r y  p r o d u c t  was c r y s t a l l i s e d  from  

n i t r o b e n z e n e  and was o b ta in e d  i n  s m a l l  y e l lo w  c r y s t a l s  

which m e l te d  a t .  270° C. These c r y s t a l s  d i d  n o t r d e p re s s  

th e  m e l t i n g - p o i n t  o f  H a p h to l  AS-GR ( r e c r y s t a l l i s e d  from  

n i t r o b e n z e n e )  on a d m ix tu re .
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_2t5rfctiae t h o g ^ a f l a i l i d e o  f  &-hy,aroxy£an t  h r  acene  - 3 - c a r b o x y l i o

No re j^eranee  t o  t h i s  compound c o u ld  be found i n  t h e  

l d % r a 1nwyi.. , .. . r  . , .

V

The- ,^p.thor has  p re p a re d  t h i s  a ry la m id e  by h e a t i n g  

equimple<pLla£ p r o p o r t i o n s  o f  2 -h y d ro x y § a n th ra c  e n e - 3 - c a r b o 

x y l  i c  a c i d  and 2 ^ 5 - d im e th o x y a n i l in e  i n  p y r i d i n e  s o l u t i o n  

w i th  phosphorus, t r i c h l o r i d e .  The f o l lo w in g  q u a n t i t i e s  o f

m a t e r i a l s  were u se d :  -
1  ^

1 1 .9  gm. ( 0 m o l.  ) . ... 2 -h y d ro x y £ a n th r a c e n e - 3 -
c a r b o x y l i e  a c i d . '  1

7 .7  gin. mo l . )  . . .  2  *5-d im e th o x y  a n i l i n e .

1 0  c . c ........................ ................p y r i d i n e .

3  c . c ...........................................  ph o sp h o ru s  t r i c h l o r i d e .

The u s u a l  p ro c e d u re ,  w hich  h a s  b e e n  a d o p te d  by t h e

a u th o r  i n  p r e p a r in g  a ry la m id e s  o f  h y d ro x y ^ p a rb o x y l ic  a c i d s

w here  p y r id in e  i s  u se d  a s  th e  d i l u e n t ,  was u s e d .  A y i e l d

e q u i v a l e n t  to  94jl o f  T heory  was o b t a i n e d .

The a ry la m id e  c r y s t a l l i s e d  from n i t r o b e n z e n e  i n  s m a l l

ye 11 ow ish -d ran g e  c o lo u r e d  p l a t e s  w hich  m e l te d  a t  285° C.

f Found: - H = (I) 3.85*; (II) 3.90$. 0 H

r e q u i r e s  H = 3 . 8 * ) .

Hydroly s ia  w ith 16* a lco h o llo  p o ta s s iu m  hydroxide s o lu t io n .

T he/



.u  of , 2 ^hydrox 3f3 an th ra .eene  -

3 r c a rb o x y l4 c  £ £ id  d i s s o lv e d  r e a d i l y  i n  1 6 ^  a l c o h o l i c  

c a u s t i c  potash s o l u t i o n  g i v in g  a n  o ran gefcco lo u r  t o  t h e  

s o l u t i o n .  On b o i l i n g  th e  s o l u t i o n  f o r  6 ho u rs  i n  a  f l a s k  

f i t t e d  w i t b ^ reflux, c o n d e n se r  and w o rk in g  up  t h e  p r o d u c t s  

of hyd^J.y |i |t j | .  Ĵ nu t h e  . p u s tp m ery  manner j  2 i5 - jd im ethp jy .T| 

a ^ l ^ a = .  j(|^ .<:81°jC*;| v and. 2 -h y d rp x y 5 a n tln ra c e n e - 3 - e a r b ^

: p x y l i e  a a i d  -were .o

Simi l̂ariy  ̂on dissolving the arylamide in mono-ethan*- 
:olamine and boiling the solution for 6 hours, 2*5-di- 
: me thoxy aniline, and 2-hydroxyJ^nthracene-3-carbpxylic 
ac i d were pbtaiafd. ... ...



1 0 9 .

2 ^ 5 im atboxy- 4 ~ c k lo f  d*kni 1 1  de o f  2 -hydroxy ljjM ith racene- 

5 - c a r b o x y l l c  m did  . ' *

A ccord ing  to  th e  l i t e r a t u r e  t h i s  compound had n o t  

b#en  j ^ p a t f e d .

The a r 3rlazzd.de w e  r e a d i l y  form ed when e q u im o le c u la r  

q u a n t i t i e s  o:£ 2 -hyd ro s y  Q u i th ra c e n e  -  3  -e  a r  boxy 1  i c  a c id  and 

2 * 5 ^ d im e .t lm y -4 - -c h lo ro $ h n i l in e  w ere  d i s s o l v e d  i n  p y r i d i n e  

and h e a te d  w i t l i  phosph o rus  t r i c h l o r i d e  a t  115° C. f o r  4 j  

hours-. ' . r '

The. f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 1 .9  gm. ( ^ / 2 0 m o l . )  . . .  2 -h y d ro x y S k n th ra c e n e -
3 - c a r b o x y l i c  a c i d .

9 .4  gm. ( V 2 0  mo l . )  . . .  2 * 5 - d im e th o x y -4 - c h lo ro -
a n i l i n e .

1 0  c . c ..................................... . p y r i d i n e .

3  c . c .  . . . . . . .  j i . p h o sp h o ru s  t r i c h l o r i d e .

The p ro ce d u re  f o r  a d d in g  th e  p h o sp h o ru s  t r i c h l o r i d e  

and  th e  g e n e r a l  w ork ing  up  o f  t h e  a ry la m id e  was t h e  s t a n d a r d  

one u sed  by t h e  a u th o r  when p y r i d in e  was t h e  d i l u e n t .

Y ie ld  e q u a l  t o  95$ The0 r y .

The 2*5-d im e th o x y -4 -c h lo r< f2 a n i l id e  o f  2 h y d ro x y -  

anthraeene-3-‘CaTboxylie acid  was re  c r y s ta l l is e d  £rom n itr o -  

:benzene and o b ta in e d  in  sm all m u sta rd  y e l lo w  c o lo u re d



( f o u n d : -  I  * ( I )  Z.iii: ( I I )  3 .4 1 * .  C ,  H.,. 0, E Cl ---------------------------------------  23 18 4
r e q u i r e s  5  * 3 .4 j f ) .

j r e ; £ e r  s i i c e  t * c  '  < ,  ^ ; . y c .' • ■.  ; ■

p o ta s s iu m  h y d ro x id e  s o l u t i o n .  

c v ,. v -v -j e - |[f  s i -B l f e t  i n  16$ a l c o h o l i c  p o ta s s iu m

hydr o£i %e£ ate o range  c o l o u r  and- -on- f o i l i n g  

¥bfc' 't F ;t f f i le r  ;:i*: r e ^ l t f e  cofidSnser a n d  w orking- tip in .( th e  

^ t i a T  i a y ^  % IS- A m a% hb±y-4-c1 iio r<f9aniiine  i  c r y s t a l s  f rom  

w a t e r  Jff.~ ) %id- E -hydroxy(3cnthracene--3-car 'b03qrlic

ac i  d .were

. . . . . .  •  -? i ! ‘ \ ; : d  * ( *  .  ,  S - - . ’5 :> X  v ' \ * ; U -  t  ' - X T ?  C

3h*o&rl: *;x? X i  c ac i <J.

d * ' ;:' : ‘ ; C; X- l , i  . ,  * vi : -;/ X o rc -
a iU ld n r : ,



2 * 4 -) im e th o x y -5 -o h lo r o e a n ilid e  o f  2 - hyd roxyS an th racen e-

3*tiia rB oa#M sidM & o:aei; rx r , . a  : bj

. 8 3 :J  i  » ■ . j C  >' I  ■ .1 . v ;

-■ f  d-h^ - -Cqx^ ^ sjI d*scene~h~in:n :.nn;; • .1, '
Ho r e f e r e n c e  t o  t l ie  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  

• ;K' an d  b o l l i n g  n d ; -d • .. n. 1 .... .
t h i s  a ry la m id e  o f  2 -h y d ro x 3f i? a n th ra e e n e -3 - c a r b o x y l i c  a c i d  
ay d rc ly s ia - . to o fc  r i e ^ e  inb  o,. v - ; ; ,v . ...
c o u ld  be found in  t h e  l i t e r a t u r e .
iy d r e  l y s i s - I n  tbt.- ustaal un.- . *  ̂ ■■■■■'■'•■ c n ,■ ilcn^ 'd^n : ;

The 2 * 4 -d im e th o x y - 5 - c h lo ro ? a n i l id e  o f  2 -hydro  x y -  
f " '?;'”%$% 01 § h i  b: .. \-"h' , 1 ~ . ' • •: : ■ c

a n th r a c e n e - 3 - e a r b o x y l i c  a c i d  was p r e p a r e d  i n  e x a c t l y  t h e
-  J - C  &  V i > O X > ;  h i ? '  a d d  V £ ' . '  ■ \  >.• d  ' .

same way a s  th e  2«p5 -d im eth oxy -4 -ch lo r< J§an il ide  r e f e r r e d  

t o  i n  th e  p re c e d in g  p a g e .

P o r  the  p r e p a r a t i o n  t h e  f o l lo w in g  q u a n t i t i e s  were 

u s e d : -

11*9 gm. i ^ / z O  m o l . ) . . .  2 ~ h y d ro x y £ a n th ra c e n e -
3 - c a r b o x y l i c  a c i d .

9 .4  gm. ( V s O m o l . )  • • •  2 * 4 -d im e th o x y -5 - c h lo ro -
a n i l i n e .

1 0  c . c ................. . . . . * . *  p y r i d i n e .

3  c . c .  ............ .. p h o sp h o ru s  t r i c h l o r i d e .

The 2 r 4 - d im e th o x y ^ 5 - c h lo r d 3 a n i l id e  was o b t a in e d  i n  

a  y i e l d  e q u iv a le n t  t o  92jl o f  T h eo ry . I t  was r e c r y s t a l l i s - 

:ed  from  n i t r o b e n z e n e  and  was o b t a i n e d  i n  s n a i l  deep  

y e l lo w  c o lo u re d  n e e d le s  w h ich  m e l te d  a t  272° C.

(P o u n d :-  5  * ( I )  3 *45&  ( I I )  3 .4 3 ^ .  C _ H 0 H Cl
 — 23 18 4

r e q u i r e s  5  - 3*4 jt) .

H y d r o l y s i s /



1 1 2 .

H y d ro ly s i s  w i th  H o n o e th an o lam in e .

On d i s s o l v i n g  t h e  2 ! 4 - d i r n e th o x y - 5 - c h lo r o * a n i l id e  

o f  2 -h y d ro 2g 0 a n th r a e e n e - 3 - -ca rb o x y lie  a c i d  i n  m o n o e th an o l-  

: amine and b o i l i n g  t h e  s o l u t i o n  f o r  6 h o u rs  on a  sand  b a th ,  

h y d r o l y s i s  to o k  p l a c e  and on w o rk in g  up th e  p r o d u c t s  o f  

h y d r o l y s i s  i n  t h e  u s u a l  way, 2 $ 4 - d im e th o x y - 5 - e h lo r o £ a n i l in e  

( c r y s t a l s  from  w a te r  M. F t .  91° C .)  and 2 ^ h y d r o x ^ a n th r a c e n e  

- 3 - c a r b o x y l i c  a c i d  w ere  o b t a in e d .
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5 - € h l o r o - 2 - t o l u i d l d e  o f  2 ~ h y d ro x y » a n th ra c e n e -3 -o a rb o x y l ie  

a c i d .  (B3ST : GSg--5:/0 1 - . ;?»r % ;■ ;, l i :- ■; $ ) .  , •

The m e l t in g  p o i n t  o f  t h i s  a ry la m id e  a s  w e l l  a s  a

g e n e r a l  method o f  p r e p a r i n g  a ry la m id e s  o f  2 -h y d ro x y 6 k n t h r a -
* .10* .

: c e n e - 3 - c a r b o x y l i c  a c id  i s  g iv e n  i n  D .R .P . 554 ,786  ( I .  G. 

P a r b e n in d .  A -G .) .  Uo a n a l y s i s  o f  t h e  5 - c h l o r o - 2 - t o l u i d i d e  

i s  g iv e n  i n  t h i s  p a t e n t ,  how ever.

The a u th o r  has p re p a re d  2  -  hyd roxy  San t h racen e  - 3 - c a r b -  

: o x y l i c  a c i d - 5 - c h l o r o - 2 - t o l u i d i d e  hy t h e  method d e s c r ib e d  

i n  th e  above m entioned  p a t e n t .  The f o l lo w in g  q u a n t i t i e s  

w ere u s e d : -

11 .9  gm. (^/ZO m o l . )  . . .  2 -hydroxy‘S a n th r a c e n e - 3 -
c a r b o x y l i c  a c i d .

7 .1  gm. ( V s O m o l . )  . . .  5 - c h l o r o - 2 ~ t o l u i d l n e .

75 c . c ........................................ t o l u e n e .

3  c . c ........................ .................. ph o sp h o ru s  t r i c h l o r i d e .

The amine and a c id  were d i s s o l v e d  i n  t h e  t o lu e n e  by

h e a t i n g  a t  70° C. t h e n  d i s s o lv e d  th e  p h o sp h o ru s  t r i c h l o r i d e

was added  o v e r  6  p e r io d  o f  h a l f  an h o u r  -  s t i r r i n g  b e in g

c o n t in u o u s  d u r in g  t h e  a d d i t i o n .  The m ix tu r e  was t h e n  b o i l e d

f o r  5 h o u rs  ( e v o lu t io n  o f  H Cl had c e a se d  a t  t h i s  s t a g e ) .

On c o o l i n g  t h e  a ry la m id e  s e t t l e d  o u t ,  and was th e n  f i l t e r e d

a t  t h e  pump, washed and d r i e d .  I t  was th e n  b o i l e d  up  w i t h

sodium  c a r b o n a te  s o l u t i o n ,  f i l t e r e d / ,  washed and d r i e d .  The



The a ry la m id e  c r y s t a l l i s e d  from  n i t r o b e n z e n e  i n  y e l lo w  

c o lo u r e d  c r y s t a l s  M. P t .  284° C. (D .R .P . 554 ,786  g iv e s  

_ M . P t .  282° C . ) .

(Pound: -  H = ( I )  4 .0 1 &  ( IX)  4.06JS. Coo H 0„ H 01
2 2  16 2

r e q u i r e s  H » 3 .  9 j t ) .

H y d ro ly s i s  w i th  16^ a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

H y d ro ly s i s  o f / 5 - e h l o r o - 2 - t o l u i d i d e  o f  2 -h y d ro x y « a n th ra -  

: c e n e - 3 - c a r h o x y l i c  a c id  w i t j i  16$ a l c o h o l i c  c a u s t i c  p o t a s h  

s o l u t i o n  hy h o i l i n g  f o r  6 h o u r s ,  gave 5 - c h l o r o - 2 - t o l u i d i n e  

(M .P t.  30° C .)  and 2 -h y d ro x y J? a n t h r a c e n e - 3 - c a r h o x y l ic  a c i d .



& -H e th o x y - 2 - to lu ld id e  o f  2 -h y d ro x y $ a n th ra c e n e  - 3 - c a r b o -
' •. ' " T’ . V,li r " " ' ^ 1'irA .n1l-"r ' T _ " ir 11 rr7 — nn.. „i - - -r  r i . .  i

: x y l i c  a c i d .

T h is  ^ ib y ls a id e  i s  d e s c r ib e d  i n  D .R .P . 554 ,786  h u t

no a n a l y s i s  i s  g i v e n .

The a u th o r  has  been a b le  t o  p r e p a re  t h i s  a ry la m id e

i n  good y i e l d  by means o f  t h e  s t a n d a r d  " p y r i d i n e "  m ethod .

The fo l lo w in g  q u a n t i t i e s  were u s e d : -

11 .9  gm. ( V sO  m ol. ) . . .  2 -h y d ro x y  * ^ n t  h r  a c e n e -
3 - c a r b o x y l i c  a c i d .

7 .0  gm. ( V 2 0  mo l . )  . . .  5 . - m e t h o x y - 2 - to l u i d in e .

1 0  c . c .  ................................. p y r i d i n e .

3 c . c .    p ho spho ru s  t r i c h l o r i d e .

The a ry la m id e  was o b ta in e d  i n  a  y i e l d  e q u i v a l e n t  to

94$  o f  Theory .

The 5 * ff ie th b x y -2 - to lu id id e  o f  2 -h y d ro x y 'C a n th ra ce n e -

3 - c a r b o x y l i c  a c i d  was c r y s t a l l i s e d  from  n i t r o b e n z e n e  and

o b ta in e d  i n  sm a ll  m u s ta rd -y e l lo w  p l a t e s  m e l t i n g  a t  243-

244° C. (D .R .P . 554 ,786  g iv e s  M .P t .  253° C . ) .

(P o u n d :-  H * (I) 4.01)6; (II) 3.97)6. C „  H,„ 0 „ Hr 2 0  iy o
r e q u i r e s  1  -  3 .  9)6).

H y d r o ly s i s  w i th  U i  m te s M U *  p o ta s s iu m  h y d ro x id e  s o l u t i o n .
" ....................

On d i s s o l v i n g  th e  f - m b t h o x y - 2 - t o lu i d i d e  o f  2 - i^ rd ro x y -  

a n t h r a c e n e - ^ - ^ t ^ ^ c y l l ®  a o id  i n  16$  a l c o h o l i c  p o ta s s iu m



116.

hy d ro x id e  s o l u t i o n  and “b o i l i n g  f o r  6 h o u rs  on a  sa n d -  

b a t h  and w o rk in g  up  th e  p r o d u c t s  o f  h y d r o l y s i s  i n  th e  

u s u a l  way j  S -m ethoxy-2 - t o l u i d i n e  ( a c e t y l  d e r i v a t i v e  

M. P t .  134° C . ) ,  an d  2 “h y d ro x $ Q a n th ra c e n e -3 -c a rb o x y l ic  

a c i d  w ere  o b t a i n e d .



1 1 7 .

1  -ftmino - 2 -me th o x £ ?b e n ze n e - 5 - su lp hon d  l e t  hy lam i de o f

2  - h y d r o x f f a n t  h rac  ene - o a r  b o x y l ic  ao i d .

Ho r e f e r e n c e  t o  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f 

t h i s  compound c o u ld  he found in  th e  l i t e r a t u r e .

The p r e p a r a t i o n  o f  t h i s  a ry la m id e  was c a r r i e d  ou t 

hy t h e  " t o lu e n e "  p ro c e s s  d e s c r ib e d  i n  D .B .P . 5 5 4 ,7 8 6 .

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

11 .9  gm. f-^/20 mol . )  . . .  2 -h y d ro x y * k n th ra c e n e -
3 - c a r b o x y l i c  a c i d .

12 .9  gm. fzO  mo l . )  . . .  1 -am ino - 2 -me thoxyCbenzene
- 5 - s u l p h o n d i e t h y la m id e .

50 o«o* * • • • • * * • • • * • • • • •  t? o *

3 c . c  . • .......... .. ph o sp h o ru s  t r i c h l o r i d e .

A y i e l d  o f  a ry la m id e  e q u iv a l e n t  t o  9 6 $  o f  Theory 

was o b ta in e d .

The 1-a m in o -2 -m e th o z y 4 b e n z e n e -5 -su lp h o n d ie th y la m id e  

o f  2 -h y d r o x y $ a n th r s c e n e - 3 -c a rb o x y l i c  a c i d  c r y s t a l l i s e d  

o u t  from  n i t ro b e n z e n e  i n  sm a l l  gamboge#-y e l lo w  c o lo u re d  

n e e d le s  which m e lted  a t  245° C.

( P ound«-  H( m ic ro )  -  5*9$; S fm ic ro )  - 6 . 8 $ .

Cgg °5 ^2  3  r e £u i r e s  H “ 5 .9 $ ;  S -  6 . 7 $ ) .

Hydro l y s i s  . M t h  J th y le n e ^  d ia m in e .

On d i s s o l v i n g  th e  a ry la m id e  i n  e th y le n e ^  d iam in e  and 

b o i l i n g  t h e  s o l u t i o n  u n d e r  a  re f lu x :  c o n d e n s e r  on a  s a n d -
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b a th  f o r  6 hou rs  h y d r o l y s i s  to o k  p la c e  and  l - a m in o - 2 - 

methoxy£b enzene - 5 - s u lp h o n d ie th y la m id e  ( c r y s t a l s  from  

a l c o h o l - M .P t .105°  C .)  and 2 - h y d ro x y S a n th ra c e n e -3 - c a r b -  

: o x y l ic  a c i d  w ere  o b t a i n e d .



S e c t io n  I ? .  A ry la m id e s  o f  A c e t o - a c e t i c  a c i d .

• C O C A ^ -  CO - -  / ?

H a p h to l  AS-G.

As a l r e a d y  s t a t e d  i n  t l ie  t h e o r e t i c a l  s e c t i o n ,

U a p h to l  AS^Sr i s  d i a c e t o £ k c e t i c - o - t o l i d i d e  ( c f .  S a u n d e rs ,

J .  S o c . D. & C. 1924, 40 , 49; a l s o  Rowe & L ev in ,  I b i d . ,  

1924, 40, 2 2 8 ) .  On b o i l i n g  th e  l a p h t o l  i n  a  f l a s k  f i t t e d  

w i t h  a  r e f l u x  c o n d e n se r  w i th  1  a l c o h o l i c  p o ta s s iu m  

h y d ro x id e  s o l u t i o n  f o r  6 h o u rs  on a  s a n d - b a th ,  d i s t i l l i n g  

o f f  th e  e x c e ss  a l c o h o l  a t  th e  end o f  t h i s  p e r io d  and t h e n  

p o u r in g  i n  to  water^ a  c l e a r  s o l u t i o n ,  w hich  e x h i b i t e d  no 

s i g n  o f  f lu o r e s c e n c e ,  was o b t a i n e d .  On e x t r a c t i n g  t h i s  

s o l u t i o n  w i th  e t h e r  i n  a  s e p a r a t o r ,  w a sh in g  th e  e t h e r e a l  

l a y e r  f r e e  from  a l k a l i  and  f i n a l l y  d i s t i l l i n g - o f f  t h e , . ,  

e t h e r ,  a  s o l i d  p ro d u c t  was o b ta in e d  w h ic h  on c r y s t a l l i s i n g  

from  a l c o h o l  (50  p a r t s  a l c o h o l / 5 0  p a r t s  w a te r )  gave a  w h i t e  

c r y s t a l l i n e  p ro d u c t  and  w hich  had  a  m e l t i n g - p o i n t  o f  128° -  

129° C. (On a d m ix tu re  w i t h  an  a u t h e n t i c  sa m p le  o f  o - t o l i d i n e  

no d e p r e s s io n  o f  t h e  m e l t i n g - p o i n t  was n o t e d ) .

On a c i d i f y i n g  t h e  aqueous l a y e r  w i t h  h y d r o c h l o r i c  a c i d  

no p r e c i p i t a t e  w a s f o r m e d , When th e  aq ueous  s o l u t i o n  was 

o n ly  f a i n t l y  d^cid* however* th e  s o l u t i o n  g a v e , w i t h  f e r r i c  

c h l o r i d e  s o i u t i o n  a  ^ f n t . f e d d i s h - v i o l e t  c o l o r a t i o n ,  w h ich  

was i n d i c a t i v e ,  p f  th%  o f  t h e  - CO. CEg CO. g ro u p .

( Found,:,-  /



120

( Found : -  f o r  c r y s t a l l i s e d  H a p h to l  AS-G.

U -  ( I )  7*56%.^, C22 R 0^  Ug r e q u i r e s  H - 7 . 4 $ ) .

H a p h to l  AS-G c r y s t a l l i s e d  from  b e n z e n e - n i t r o b e n z e n e  (5 0 /5 0 )  

i n  s m a l l  f i n e  c o l o u r l e s s  n e e d l e s ,  w hich  m e lted  a t  208° C.

Diacetd^Sacetic-o-tolidide was s y n t h e s i s e d  by the a u t h o r  

by b o ilin g  ethyl acetcftacetate (2 m ols.) and o - to l id in e  (1 mol.
w #

i n  m onochlorobenzene s o l u t i o n  w i t h  a  t r a c e  o f  / l  Ha OE.

The fo l lo w in g  q u a n t i t i e s  were u s e d : -

26 gm............................. . e t h y l  a c e t o a c e t a t e .

2 1 . 2  g a .......................... o - t o l i d i n e .

50 c . c ............................. c l i lo ro b e n z e n e .

0 .0 5  c . c ........................ H/ l  Ha OH.

The e t h y l t a c e t o a c e t a t e  was d i s s o l v e d  i n  th e  mono-
\

c h lo ro b e n z e n e  and t h e  c a t a l y s t  ( 0 .0 5  c . c .  ^ / l  UaOH) ad d ed .

The m ix tu re  was t h e n  r a p i d l y  r a i s e d  t o  t h e  b o i l  and b o i l e d  

f o r  a  few m in u te s .  The o - t o l i d i n e  was t h e n  added  t o  t h e  

h o t  m ix tu r e ,  and  th e  whole b o i l e d  f o r  f i v e  h o u r s .  F u l l  d e 

r a i l s  o f  th e  method a r e  g iv e n  by Thomson ( T h e s i s ,  G lasgow, 

1935, p ag es  1 6 2 -1 65 ) .  On c o o l in g ,  d i a c e t c f £ a e e t - o - t o l i d i d e  

c r y s t a l l i s e d  o u t  and was f i l t e r e d  o f f  a t  t h e  pump and d r i e d .  

The s u b s ta n c e  o b ta in e d  was r e - c r y s t a l l i s e d  from  b e n z e n e -  

n i t r o b e n z e n e  (50  p t s . b e n z e n e /5 0  p t s . n i t r o b e n z e n e )  and 

c r y s t a l s  ( f i n e  w h i te  n e e d le s )  w h ic h  m e l te d  a t  208° C. were 

o b t a i n e d .  On adm ix tu re  w i t h  N a p h to l  AS-G w h ich  had b e e n  

c r y s t a l l i s e d  from b e n z e n e -n i t r t fg b e n z e n e  no d e p r e s s io n  o f  th e



j e l t  in;;-p o i n t  was o bse rv ed



122.

H au h to l  AS-L4G.

H aph to l  AS-L4G c r y s t a l l i s e d  from  a l c o h o l i c  s o l u t i o n  

i n  f i n e  l u s t r o u s  w h i te  n e e d le s  w hich  m e l te d  a t  200° C.

On b o i l i n g  t h i s  H ap h to l  w i t h  ^ / l  a l c o h o l i c  p o ta s s iu m  

hy d ro x id e  s o l u t i o n  i n  a  f l a s k  f i t t e d  w i t h  a  r e f l u x  con- 

: d e n s e r  f p r  5 hours  on a  s a n d - b a th ,  t h e n  d i s t i l  l i n g - o f f  

t h e  e x c e ss  o f  a l c o h o l .a n d  f i n a l l y  p o u r in g  t h e  whole i n t o  

tw ic e  i t s  volume of c o ld  w a te r  a  c l e a r  p a le  y e l lo w  s o l u 

t i o n  was o b ta in e d  which e x h i b i t e d  no f l u o r e s c e n c e .  T his 

aqueou s  s o l u t i o n  was t r a n s f e r r e d  t o  a  s e p a r a t o r  and e x 

t r a c t e d  w i th  e t h e r .  The e t h e r e a l  l a y e r  was washed w i t h  

c o ld  w a t e r  u n t i l  th e  l a s t  t r a c e s  o f  a l k a l i  had been  rem oved. 

On d i s t i l  l i n g - o f f  th e  e t h e r  a  w h i te  ( w i t h  a  s l i g h t  p a le  

g re e n  t i n g e )  c r y s t a l l i n e  p ro d u c t  was o b t a i n e d .  T his p ro d u c t  

was r e c r y s t a l l i e n d  from  d i l u t e  a l c o h o l  (9 0  p t s .  w a te r  - 

1 0  p t s .  a lc o h o l,)  a n d  f i n e  w h i te  n e e d le s  h a v in g  a  s l i g h t  

g r e e n i s h - y e l lo w  t i n g e  were o b t a i n e d .  These c r y s t a l s  had 

a  m e l t i n g - p o i n t  o f  1#$° C. and  showid no d e p r e s s io n  i n  

m e l t i n g - p o i n t  when admixed w i t h  an  a u t h e n t i c  sam ple  o f  

2 -am ino- 6 - e t h o x ^ b e n z t h i a z  o l e .

The aqueous s o l u t i o n  ( l a y e r )  from  t h e  e t h e r  e x t r a c t i o n  

was p la c e d  on t h e  w a t e r - b a t h  and t h e  s m a l l  q u a n t i t y  o f  e t h e r  

p r e s e n t  e v a p o r a t e d - o f f .  On th e n  a d d in g  h y d r o c h lo r i c  a c i d  

t o  th e  c o ld  aqueous s o l u t i o n  no p r e c i p i t a t e  was o b t a i n e d .
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On making th e  s o l u t i o n  o n ly  f a i n t l y  a c i d ,  how ever, f e r r i c  

c h io r id ®  g a v e a  s l i g h t  r e d d i s h - v i o l e t  c o l o r a t i o n  t  hus 

• : i n d ic a t ia ^ th a * p r e s e & & f c  o f  t h e  { -CO-CHg-OO-) g ro u p .

A $-iI40w as s y n t h e s i s e d ,  h o w e fe r ,  hy  h e a t in g  

-I p a r t  a f  ^ 4 »n i^o -6 »-ethoxyhen55t h i a z o l e  w i th  4  p a r t s  o f  

e t h y l  a c e t o a c e t a t e  i n  a  f l a s k  f i t t e d  w i th  a  c o n d e n se r  f o r  

. 15 Minute® when a l l  th e  a l c o h o l ,  form ed d u r i n g  t h e  r e a c t i o n ,  

had d i s t i l l e d  o v e f  ( o f .  D .E.j?. 6 0 3 ,6 2 3 ) .  On c o o l i n g ,  a  

w h i te  c r y s t a l l i n e  p ro d u c t  s e p a r a t e d  o u t .  T h is  was f i l t e r e d  

a t  th e  pump, washed w i t h  d i l u t e  a l c o h o l  and d r i e d .  On 

c r y s t a l l i s i n g f r o m  a l c o h o l  W hite  n e e d l e s  w ere  o b ta in e d  

w hich  had I I .B t.  200° 0 .  ■ On a d l a i r t u r e  w i th  c r y s t a l l i n e  

H a p h to l  A3^I&0 no d e p r e s s io n  o f  th e  m e l t i n g - p o i n t  was 

o b se rved .^  " • r-t

( Found f o r  Baphte I t  AS-140  ( r e c r y s t a l l i s e d ): -  C(m ic r o ) -
I .  I I .  I . -

5 6 . 6 $ ;  f i {  m i c r o )  -  6 * 1 $ ;  U  ^  1 0 . 2 0 $ ;  1 0 . 0 3 $ ;  3  ~
I I . ,

c  ~  5 6 . 1 ^  h  -  5 . 0$

H  -  1 0 * 1 $ : ;

S & p h f c & h : - l s  t h e r e f o r e  2 - a c e t o § a e e ty l a m i n 0 - 6 -

e th o x y b e n s t h i a s o l e .

tr. J /1  ^t 1 :  r.y 1 . .  .
j

■t. i .. t i l ir  &C&$C  •••*• y*-r- ' ;;;

'i ; •.' ■' -"j ,T  O X  l l a O l U ’W i C i i i  — — U . i i  —
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Aoet c £ a c e t - p - a n i s i d i d e .

T h is  compouhdhafe teefe  a l r e a d y  d e s c r ib e d  hy Jadhav 

f J . In d  . Chem. Sec . , 1 Y , 6 69 -7 6 )  and Thoms on ( The s i  s ,

Glasgow, 19B6,3p a |e  ^ 0 )  ;* ah  e a r l i e r  r e f e r e n c e  to  a c e t o -  

a c e t - p - a f i i a f d d i e  i t  t b  b% fo u n d  i n  D .B .P . 268 ,318  (P .B a y e r  

& Co• ) •

The p re s e n t  a u th o r  h a s  used  t h e  f o l lo w in g  q u a n t i t i e s  

w h ich  a re  t h e  q u a n t i t i e s  s u g g e s te d  hy Thomson f l o e ,  c i t . )  

f o r  optimum r e s u l t s .  -

1 4 .3  g n .............. e t h y l  a c e t o X a c e t a t e .

12 .3  gm. . . . . .  p - a n i s i d i n e .

50 c . c ................. e h lo r o b e n z e n e .

0 .05  c . c .  . . . .  ^ / l  HTaOE.

A l l  th e  r e a c t a n t s  were mixed i n  t h e  c o ld ,  r a i s e d  to  

th e  b o i l  and b o i l e d  f o r  5 h o u r s .

The a c e t o ^ a c e t - p - a n i s i d i d e  o b ta in e d  had a  m e l t i n g - p o i n t  

o f  116° C. t h e  p ro d u c t  h a v in g  b een  c r y s t a l l i s e d  from  a l c o h o l .  

On a d m ix tu re  w i th  a n  a u t h e n t i c  sam ple o f  a c e t c ^ a c e t - p - a n i s -  

: i d i d e  no d e p r e s s io n  o f  t h e  m e l t i n g - p o i h t  was o b s e rv e d .

w -

H y d ro ly s is  w i th  / I  A lc o h o l ic  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

On b o i l i n g  a o e t o - a c e t - p - a n i s i d i d e  w i t h  ^ / l  a l c o h o l i c  

p o ta s s iu m  hydrox ide  s o l u t i o n  f o r  5 h o u rs  i n  t h e  c u s to m a ry
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manner and w o rk in g  up  t h e  p ro d u c ts  o f  h y d r o l y s i s  i n  th e  

u s u a l  manner -  p - a n i s i d i n e  was o b t a i n e d .  Ho a c id  c o u ld  

be d e te c t e d  on a c i d i f y i n g  t h e  aqueou s  l a y e r .  The u s u a l  

f a i n t l y  r e d d i s h - v i o l e t  f e r r i c  r e a c t i o n  however was o b ta in e d  

w i t h  th e  f a i n t l y  a c id  aqueous l a y e r .
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S e c t io n  Y. A ry lam ldes o f  B e n z o y la c e t ic  a c i d .

C Hf  eo- c / f x ■ Co - h a /  - A  .

2-<BenzorlacfltylajBlno-6-»thox.Yben2thiazole •

T h is  compound i s  b r i e f l y  r e f e r r e d  t o  i n  D .R .P .6 0 3 ,623.

2 -£ en * 0y l a 0 e ty la m in o ~ 6 - e t h o x y - b e n z t h i a z o le  was p r e p a re d

"by h e a t i n g  4 p a r t s  o f  th e  e t h y l  e s t e r  o f  b e n z o y l  a c e t i c

a c i d  (supp lied  by  t h e  S o c ie ty  o f  C hem ica l I n d u s t r y  i n  B a s le )

and  1 p a r t  o f  2 -a m in o -6 -e th o x y * fc e n z th ia z o le  i n  a  f l a s k  f i t t e d

w i t h  a  c o n d e n se r  a t  160° C. f o r  15 m in u te s  when a l l  o f  th e

e t h y l  a l c o h o l  produced  had d i s t i l l e d  o v e r .  On c o o l in g ,

t h e  2 -b e n z o y la c e ty la m in o - 6 - e th o x y £ b e n z th ia z o le  s e p a r a t e d

o u t ,  ^ f i l t e r e d ^ a t  th e  pump and w e l l  w ashed w i t h  a l c o h o l .

On d r y in g  and r e c r y s t a l l i s i n g  from

(90 b en zen e :  10 n i t r o b e n z e n e ) ,  s m a l l  f i n e  p a le  s u lp h u r
§Q3>423

y e l lo w  c o lo u re d  n e e d le s  m e l t in g  a t  208 C. (3 ) .R * P ./g iv e s

M .P t . -  about 200° C .)  were o b t a i n e d .
I .  - I I *  I .  - I I .  .

( F o u n d :-  I  - 8 .3 $ ;  8 .4 $ ;  ‘ S -  9 .7 1 $ ;  9 .7 7 $ .

Cno H_ 0 ,  S r e q u i r e s  U -  8 .2 $  and  S - 9 . 4 $ ) .18 16 3 2

H y d r o ly s i s  w i th  ^ V l A lc o h o l ic  p o ta s s iu m  h y d ro x id e  so lu t io n .

On b o i l i n g  2 - b e n z o y la c e ty la m in o - 6 - e th o x y b e n z th ia z o le  

w i t h  2S/ l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  so lu tio n  for 5 hours 

u n d e r  a  r e f l u x  c o n d e n s e r ,  on a  sand-bath h ydro lysis t o o k  

p la c e  and on s e p a r a t in g  t h e  p r o d u c t s  in  t h e  usual m anner -

#enz ene - n i  t  r  oben zene



1 2 7 .

2 - a m in o - 6 -e th o x y b e n z th ia z o le  ( c r y s t a l s  from  w a te r  - a l c o h o l  

( 9 0 / l 0 )  M. P t . l 6 3 °  C .)  was o b ta in e d .  Ho a c i d ,  how ever, c o u ld  

be d e t e c t e d .  A f a i n t  v i o l e t - r e d  c o l o r a t i o n ,  however, was 

p roduced  when f e r r i c  c h l o r i d e  s o l u t i o n  was added to  th e  f a i n t - 

: l y  a c i d  s o l u t i o n  o f  t h e  aqueous l a y e r .

S i m i l a r  r e s u l t s  w ere  o b ta in e d  when th e  h y d r o ly s in g  a g e n t s  

were m ono-e thano lam ine  and e th y le n e C d ia m in e .
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Section V I. A ry lam id es  of tereph thaloy ld iacet ic  Acid. 

a  - / * * •  Q C ' / t j - c o • **■»' e o  / f A / ~ * .

As a l r e a d y  s t a t e d  i n  the  t h e o r e t i c a l  s e c t i o n  a ry la m id e s  

o f  t e r e p h th a l o y ld i a C e t f c  a 6 id  were p re p a re d  by th e  a u th o r  

by b o i l i n g  d i e t h y l  t e r e p h t h a l o y l d i a e e t a t e  w i th  th e  a ry la m in e  

f o r  10 m in u te s .

The d i e t h y l  t e r e p h t h a l o y l d i a e e t a t e  used  i n  t h e  f o l l o w 

i n g  e x p e r im e n ts  was s u p p l ie d  to  th e  a u th o r  by t h e  S o c ie ty  

o f  Chem ical I n d u s t r y  i n  B a s le .

T h is  e s t e r  c r y s t a l l i s e d  from a l c o h o l - w a t e r  (5 0 /5 0 )  i n  

s h i n i n g  p l a t e s  which had a m e l t in g  p o i n t  o f  70° C. (B e^rend 

and  H erm s., J .  p r .  Chenii, 1906, J f s l  74, 126 g iv e  O^C)

The aqueous s o l u t i o n  o f  th e  e s t e r  gave th e  c h a r a c t e r 

i s t i c  r e d - v i o l e t  O o lO fs t io n  # i t h  f e r r i c  c h l o r i d e  s o l u t i o n .



H aph to l  AS-LG.

UaphtOl AS-LG- was i n s o l u b le  in  m ost o f  th e  commoner 

organic s o l v e n t s .  I t  d i s s o lv e d  i n  b o i l i n g  nitrobenzene 

and y e llo w  o r b i t a l s s e p a r a t e d  o u t  on c o o l i n g .  These cr y s ta ls  

m e lt  ad  a t  S5f*&5df -

On b o i l i n g  H aph to l  dS-LG w i th  8U. a l c o h o l i c  p o ta s s iu m  

h y d ro x id e  s o l u t i o n  i n  a  f l a s k  f i t t e d  w i th  a  r e f l u x  e o n d e n s e r  

on a  s a n d -b a th  f o r  5 h o u r s ,  d i s t i l l i n g  o f f  t h e  e x c e s s  a l c o h o l  

and th e n  p o u r in g  i n t o  tw ic e  i t s  b u lk  o f  c o ld  w a te r^ a  c l e a r  

y e l lo w  s o l u t i o n  w hich  e x h ib i t e d  ho  s ig n s  o f  f l u o r e s c e n c e  was 

o b t a i n e d .  On t r a n s f e r r i n g  t o  a  s e p a r a t o r  and e x t r a c t i n g  w i t h  

e t h e r ,  w ashing  the  e t h e r e a l  l a y e r  f r e e  from  a l k a l i  and  d i s -  

: t i l l i n g  o f f  th e  e t h e r ,  a  SO l i d  p ro d u c t  w as o b t a i n e d . f h i s  

p ro d u c t  on c r y s t a l l i s i n g  fTom W ator gaire a  c r ^ t a i l i n e  p ro d u c t  

(w h i te  ] w h ic h  W il ted  a t  91°C* HO d e p r e s s io n  o f  t h e  m i l t i n g  

p o in t  was ebsisrrld'*Oh- a d m i x t u r e S i t h ' a n  a u t h e n t i c  Sam ple o f  

2 * 4 -d im e th o x y -5 -* c h lO ro ? a n i l in e . On c o n c e n t r a t i n g  t h e  aq u eou s

l a y e r ,  and  t h e n  a i l i n g 5 a ' S l i g h t  e x c e s s  o f  h y d r o c h l o r i c  a c i d
.■*

a l i t t l e  t ir ip h t t ia iL ib  a c id  %as p r e c i p i t a t e s  and was i d e n t i f i e d  

by c o n v e rs io n  i n to  i t i  m e th y l  e s t e r  (M. E t . 1 4 0 °C . ) .

( Found f o r  c r y s t  a l  l i i i  d Ifapht o l  AS -  hG. C -  5 7 .6 $ ;  H -  4 .4 $ ;

Jff -  4.8$; 01 * 1S .4# ^ C a lc u la t e d  for C28H2608^2C12 -

C -  57.0$; E -  4 . 4 *  I  -  4 . 8 J J  and Cl -  1 2 .1 $ ) .

S y n t h e s i s /
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Synthesis  o f  S a P h to l  AS-LG.

A n a ly s is  o f  H a p h to l  AS-LG had su g g e s te d  t h a t  t h i s  

H a p h to l .m ig h t  be th e  d i* 2 * 4 - d im e th o x y - 5 - c h lo r o S a n i l id e  o f  

t e r e p h t h a l o y l d i a c e t i e  a c id  - th e  t e r e p h t h a l i c  a c i d  o b t a i n  

- e d  i n  th e  h y d r o l y s i s  e x p e r im e n ts  a p p a r e n t l y  h a v in g  b een  

formed by th e  a l k a l i n e  h y d r o l y s i s  o f  th e  t e r e p h t h a l o y l -  

: d i a C e t i c  a c i d .  T h e re fo re  e q u im o le c u la r  p r o p o r t i o n s  o f  

d i e t h y l  t e r e p h t h a l o y l  d i a c e t a t e  and 2 * 4 -d i-m e th o x y -5 -  

c h i o r o - a n i l i n e  were b o i l e d  i n  a  b o i l i n g  tu b e  f o r  10 

minutes when most o f  th e  a l c o h o l  had e v a p o r a te d  o f f .  On 

c o o l i n g  and e x t r a c t i n g  th e  mass w i t h  b o i l i n g  a l c o h o l  a

g r e e n i s h - y e l lo w  amorphous l o o k in g  powder s e t t l e d  down.
:  - h r -  ■' . - v  i ' i i r : -  o f f  t h e

T h is  was c o o le d ,  f i l t e r e d 1/an d  washed w i th  a l c o h o l  and
: . - V .  ':5 I j i . ■■ ■■■ W r  k . I,  ^ ' • ■ . w  v r r g  0  T “ n C  < -

d r i e d .  On re  c r y s t a l l i s i n g  from  n i t r o b e n z e n e  a  y e l lo w  

c r y s t a l l i n e  p ro d u c t w h ich  m e l ted  a t  262-263°  0 . was ob -  

: t a i n e d  b u t  on ad m ix tu re  w i t h  c r y s t a l l i s e d  H a p h to l  AS-LG 

d id  n o t  d e p re s s  th e  m e l t in g  p o in t  o f  t h i s  l a t t e r .
■ vr; . % “ • TV

* >' '■ 1 ^  w . . • - * *■. . <

Hiyplrbol iS-I»Gii ^ th p r e fo r e  t h e  d i - 2 - 4 - d im e th o x y - 5 -
•" - 2-% a.’- ‘

c h lo r o & a n i l id e  o f  t e r e p h t h a l o y l d i a c e t i e  a c i d .
itr*su-.v ' m d m  v  . .,*«4

. / V
y . c  hi orcf£t olv&m x

\ i , . . .
%

:jt me It 5 "ixg $0 •; -------



B ap k to J . A 3 -1 3 G .

Hapht’b l  ^S-L3G, l i ^ u H a p h to l  AS-LG, was i n s o l u b le  

i n m o s t  o f  t h e  comtabfce'r o rg a n ic  s o l v e n t s .  I t  d i s s o l v e d ,  

however, ifa b o i l i n g  n i t r o b e n z e n e  and y e l lo w  c r y s t a l s

s e p a r  a t  ed out Oh c o C l in g . The se c r  y s t  a I s  me I t  e d a t  255-

256° C. '■ ; r ': a '" ,: 1

On b o i l i n g  H a p h to l  AS-13G w i t h  2H. a l c o h o l i c  p o ta s s iu m

h y d ro x id e  s o l u t i o n  i n  a  f l a s k  f i t t e d  w i t h  a  r e f l u x  c o n d e n se r

on a s a n d -b a tb # o r  f i v e  h o u r s ,  d i s t i l l i n g  o f f  t h e  e x c e s s

a l c o h o l  and th e n  p o u r in g  i n t o  tw ic e  i t s  b u l k  o f  c o ld  water^

a c l e a r  y e llo w  s o l u t i o n  w h ich  d id  n o t  e x h i b i t  any  s ig n s  o f

f lu o r e s c e n c e  was o b t a in e d .  On t r a n s f e r r i n g  t h i s  s o l u t i o n

to  a  s e p a r a t o r  and e x t r a c t i n g  W ith  e t h e r ,  w a sh in g  t h e

e t h e r e a l  I n f e r  f r e e  f f o i  a l k a l i  and d i s t i l l i n g  o f f  t h e

e t h e r ,  a  l i g h t  brdWn c o lo u re d  6 o l i d  p r o d u c t  was o b t a i n e d .

On c r y s t a l l i s i n g  t h i b  f r o d u c t  from  w a te r  ( n o r i t ) ,  w h i t e

f in e  needlbs which melted a t '165-106° C. Wertf"'Obtained.

Found Hfm icro) -  8 .0 5 $ ;  Cl (m ic ro )  -  2 0 .6 7 $ .

0 6 Eg • OHg • i)CH| ‘ C l  ^  c 8 OH Cl r e q u i r e s

I  - 8.2jt and dl * S O .

The a ry la m ii i i  b b ta fh e d  Was found  t o  be 3 -am in o - 4 -  
. • .1

m ethoxy-6-chibar€^tdfuf!ne no d e p r e s s io n

w : . o  /
o f  t h e  ’m e l t in g  p o in t  was o b se rv e d  on a d m ix tu re  w i t h  an



a u t b e n t i e  - 4 -me th o x y  -  6 - c h io  r o ? t  o luene

w h ic h  was v e ry  kind]^r s u p p l ie d  t o  th e  a u th o r  hy th e  

S o c ie ty  o f  C hem ical, I n d u s t r y  i n  B a s le .  3 -^ m in o -4 -m e th o x y -  

6 - c h lo r b ^ Q lu e n e  h a s  been  d e s c r ib e d  by 0 . de V r ie s  i n  

K o n in k ijk e  Akademie van W etenschappen t e  Amsterdam, 1909, 

247-248 ; a b s t r a c t e d  i n  Chem. Z e n t r l . ,  1910, I ,  260 and 

i n  B ee . t r a v .  chim . des E ays-B as, 1909, 2 8 , 395 - 407; 

a b s t r a c t e d  i n  Chem. Z e n t r l . ,  1910, I ,  429, who p re p a re d  

i t  by re d u c in g  3 - n i t ro -4 -m e th o x y ^ to lu e n e  -  C8 • CEg • 

UOg • 0CH3 fCHg* HOg : OCEg = 1 > 3 : 4) w i t h  t i n  and

h y d r o c h lo r ic  a c i d .  The a c e t y l  d e r i v a t i v e  o f  3 -a m in o -4 -  

m e th  oxy - 6 -  c h i  o ro"?t o lu e  ne c r y s t a l l i s e d  from  d i l u t e  a lc o h o l  

(50  p t s .  a lc o h o l :  50 p t s .  w a t e r ) i n  f i n e  w h i te  n e e d l e s  

w h ic h  m elted , a t  114-115° C. ^ ...

On c o n c e n t r a t i n g  the  aqueous l a y e r ,  a f t e r  e t h e r  

e x t r a c t i o n ,  and  th e n  a d i d i f y i n g  w i th  h y d r o c h lo r i c  a c i d  a  

l i t t l e  t e r e p h t h a l i c  a c id  was i s o l a t e d  a n d  i d e n t i f i e d  a s  

p r e v i o u s ly .

(Found f o r  c r y s t a l l i s e d  U ap h to l  AS-L3G: -  C (m icro )  - 

6 0 .4 4 $ ;  E (m icro) -  4 .6 0 $ ;  H (m icro ) -  4 .8 1 $ ;  C l( rn ic ro )

-  1 2 .5 $ .  C a lc u la te d  f o r  Cg8 Eg6 06 Ng C lg ; -  C -  6 0 .3 $ ;

H * 4 .7 $ ,  H -  5.0$ and Cl * 1 2 .7 $ ) .

S y n th e s i s  /



S y n th e s i s  o f  l a h h t  o l  -AS%L3S. ,

A n a ly s is  o f H aph to l  AS-L3G had s u g g e s te d  t h a t  t h i s  

Uapht o l  was .p robab ly  t h e  d i - 4 -m ethoxy- 6 - c h l o r o - 3 - t o l u i d i d e  

o f  t e r e p h t h a l o y l d i a d e b i ^  a c i d .  M o le c u la r  p r o p o r t i o n s  o f  

d i e t h y l i t e r e p h t h a l o y l d i a c e t a t e  and  3 -am ino-4 r-m ethoxy-6 - 

e h l o r e ^ t a l i e n s  w ere  t h e r e f o r e  b o i l e d  i n  a  l a r g e  b o i l i n g -  - 

tu b e  f o r  10 m in u te s ,  when most o f  th e  . a l c o h o l  had e v a p o r a te d  

- o f f  * On c o o lin g  and e x t r a c t i n g  t h e  r e a c t i o n  mass w i t h  b o i l -  

: i n g  a l c o h o l  a  g r e e n i s h - y e l lo w  amorphous powder s e t t l e d  ou t 

on r e - c o o l i n g .  T h is  was f i l t e r e d ^ a t  t h e  pump, w ashed w i t h  

a l c o h o l  and d r ied *  On c r y s t a l l i s i n g  from  n i t r o b e n z e n e  a  

p a l e  y e l lo w  c r y s t a l l i n e  p ro d u c t ,w a s  o b t a i n s # * ^ f f c e s e  o r y s t a l s  

m e l te d  a t  2b8-£59°,C* ahd  on a d m i x t u r e ,w i t h  c r y s t a l l i s e d  

U a p h to l  AS-ISG d id  n o t  d e p r e s s  th e  m elt  I n g - p o i n t  = o f  t h i s  

l a t t e r . ,  , : -.c  ̂ ■■ ■■ -  ; /  v . ' y v:

H a p h to l  AS-130 i s  t h e r e f o r e  th e  d i - 4 - m e th o x y - 6 - c h lo r o -

3 - t o l u i d i d e  of t e r e p h t h a l o y l d i a c e t i e  . a c id ^ iCU;,s >



I ) i - 2 ?5 -d i rn e th o x y -4 -c h lo ro 'E a n i l id e  of t e r e p h t h a l o y l d i a c e t i e

a c i d .  " ; ' i;'v

Uo r e f e r e n c e  t o  t h e  p r e p a r a t i o n  o f  t h i s  compound c o u ld  

"be found  i n ._ t ] ^ . . . ^ t e i$ t t t r e .

M -2 * 5 -d im e th o x y -4 -ch lo rc fa k n il id e i ik  o f  t e r e p h t h a l o y  1 -  

d i a c e t i c  s o i d  was p re p a re d  hy b o i l i n g  m o le c u la r  p r o p o r t i o n s

o f  d i e t h y l  t e r e p h t h a l o y l d i a e e t a t e  and  2*5-dime th o x y - 4 - e h lo r o  

- a n i l i n e  i n  a  b o i l i n g - t u b e  fo r  10 m in u te s  t o  e l i m i n a t e  t h e  

e t h y l  a l c o h o l  produced d u r in g  th e  r e a c t i o n .  On c o o l in g  and 

e x t r a c t i n g  w i th  b o i l i n g  a l c o h o l  a  b r i g h t  y e l lo w  prec * i t a t e

s e t t l e d  ou t on r e - c o o l i n g .  T h is  l a t t e r  was f i l t e r e d / a t  t h e
rv

pump, washed w i th  a l c o h o l  and d r i e d  i n  th e  steam-QYen. The 

y i e l d  o b ta in e d  amounted t o  86$ o f  T heo ry .

The a ry la m id e  was c r y s t a l l i s e d  from  n i t r o b e n z e n e  and 

was o b ta in e d  in  b r i g h t  y e l lo w  c o lo u re d  n e e d le s  w h ic h  m e l te d  

a t  255-256° C.

(Found -  IT - ( I )  -  4 .9 0 $ ;  ( I I )  -  4 .8 8 $ .  C a lc u la t e d  f o r

H y d r o ly s i s  w i t h  2BT. a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

On b o i l i n g  th e  d i - 2 ^ 5 - d i m e t h o x y - 4 - c h l o r o lk n i l i d e  o f  

t e r e p h t h a l o y l d i a c e t i e  a c i d  w i t h  2U. a l c o h o l i c  c a u s t i c  p o ta s h

C«o Oo 0 1 „28 26 8 2 2
3J -  4 .8 $ )



s o l u t i o n  f o r  5 h o u rs  and w o rk in g  up  i n  th e  u s u a l  manner ^ 

2 # - 5 - d im e th o x y - 4 - c h lo r o ^ n i l in e  was o b ta in e d  on e v a p o r a t i o n  

o f  th e  e t h e r e a l  l a y e r .  A l i t t l e  t e r e p h t h a l i c  a c i d  was 

i s o l a t e d  on c o n c e n t r a t i n g  th e  aqueous l a y e r .

S i m i l a r  r e s u l t s  were o b ta in e d  when t h e  a ry la m id e  was 

h y d ro ly s e d  w i t h  m onoethanolam ine and e t  by le n d ^ d  f a m in e .
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PART I I .

The P r e p a r a t i o n  o f  c e r t a i n  T h i o l - a c i d s  and a iy la m id e e  

o f  ty p e  W /  SH w  SE

s \  ^COOH a n /  \  ^CO.HE-R.

In  v iew  o f  th e  r e c o g n is e d  im p o r ta n c e ,  a s  dye-  

i n t e r m e d i a t e s ,  o f  th e  a ry la m id e s  o f  c e r t a i n  h y d ro x y -  

c a r b o x y l ic  a c i d s  t h e  a u th o r  c o n s id e r e d  t h a t  a  s tu d y  

o f  t h e  a ry la m id e s  o f  c e r t a i n  t h i o l - c a r b o x y l i c  a c i d s  

s u c h  a s  s t a t e d  below  i n  th e  same c o n n e x io n ,  w ould  o f f e r  

a  p r o f i t a b l e  f i e l d  o f  i n v e s t i g a t i o n .

I n  th e  f i r s t  p l a c e ,  an  e x a m in a t io n  o f  th e  l i t e r -  

: a t u r e  d e a l in g  w i t h  t h i s  a s p e c t  o f  t h e s e  compounds r e -
1 T.=

: v e a le d  t h a t  c o m p a r a t iv e ly  l i t t l e  p r o g r e s s  a p p e a re d  t o  

have been  made i n  t h i s  d i r e c t i o n .  F o r  exam ple , o f  th e  

t h i o l - c a r b o x y l i c  a c i d s  examined no r e f e r e n c e  t o  t h e  

p r e p a r a t i o n  o f  a ry la m id e s  t h e r e f r o m  co u ld  be fo u n d .

I n  t h i s  s tu d y ,  a ry la m id e s  o f  o - t h i o l b e n z o i c  a c i d ,  

p - t h i o l b e n z o i c  a c i d ,  and  2 - t h i o l - 3 - n a p h t h o i c  a c i d  have 

b e en  p r e p a r e d  and exam ined . The p r e p a r a t i o n  o f ' a ry la m id e s  

o f  th e  l a c to n e  o f  1 - t h i o l - 8 - n a p h th o ic  a c i d  ( i . e .  t h e  i n n e r  

a n h y d r id e  o f  th e  h y p o t h e t i c a l  1 - t h i o l - 8 - n a p h th o ic  a c i d )  

was a l s o  a t te m p te d  b u t  a l l  e f f o r t s  t o  b r i n g  a b o u t  c o n 

d e n s a t i o n  o f  a ry la m in e s  and t h e  l a c t o n e  were u n s u c c e s s -



1 3 7 .

: f u l .

The t h i o l - e a r b o x y l i c  a c i d s  u se d  w ere a l l  p r e p a r e d  

from t h e  c o r r e s p o n d in g  a m in o -a c id s  by th e  m ethod recom 

m en d e d  by , C.  F . E . A llen ,  and D. D. Mackay f o r  p r e p a r i n g  

o - t h i o l b e n z o i c  a c i d  and w h ich  has  been  d e s c r i b e d  f u l l y  

by th e s e  a u th o r s  i n  "O rgan ic  S y n th e s e s " ,  1932, 12, 76 .

I n  a l l  c a s e s ,  y i e l d s  o f  t h i o l - a c i d s  o f  o v e r  80 p e r  c e n t  

o f  th e  t h e o r e t i c a l  ( c a l c u l a t e d  on th e  a m i n o - a c i d s } w ere  

o b t a in e d ,

The p r e p a r a t i o n  o f  th e  a ry la m id e s  from  t h e s e  a c id s ,  

how ever, p r e s e n te d  more d i f f i c u l t y .  A t te m p ts  t o  p r e p a r e  

t h e s e  a ry la m id e s  by th e  m ethod m ost g e n e r a l l y  u aed  fo r ,  

p r e p a r i n g  a ry la m id e s  o f . h y d r o x y ^ c a rb o x y I f c ^ a c id s ^  

by t r e a t ! n g  t h e  t h i o  1 a c i d  and  th e  a i^ l a m in e  i n . t o l u ^ a s  

( o r  x y l e n e )  s o l u t i o n  w i t h  p ho sp h o ru s  t r i c h l o r i d e  %a|.4b o i l -  

: i n g  u n t i l  a l l  o f  th e  h y d r o c h l o r i c  a c i d  had b e en  e l i m in a t e d  

l e a d  g e n e r a l l y  t o  th e  .p ro d u c t io n  o f  v i s e  nous  m a t e r i a l s  . 

from  w hich  s o l i d  p r o d u c t s  .c o u ld  be o b ta in e d  xo n l y ,w i t h . 

d i f f i c u l t y ,  f u r th e r m o r e  * t h e  ̂ y i e ld s  o f  t h e s e  p r o d u c t s  .. 

w ere a lw ay s e ^ r  erne l y  s m a l l .  By s u b s t i t u t i n g  p h o sp h o ru s  

p e n to x id e  f o r  p h osp ho rus  t r i c h l o r i d e  a s  t h e  ^co n d en s in g  

u g s n t  w ^ k i i ^ riw 4th  a  r a t i o  o f  3 m o ls .  . o f .  a iy la m in e  

f o r ^ l ^ o l .  o f  t l ^ o l ^ a o l l  much b e t t e r  y i e l d s  (a ro u n d  50 -

60 p e r  c e n t )  o f  a ry la m id e s  were o b t a i n e d .  The a u t h o r  has
'i- p rep & r t a g  ■ n t • ••• •- -v.- , ; c 1 ‘



found , how ever, t h a t  t h e  h e s t  method o f  p r e p a r in g

a ry la m id e s  o f  t h i o l - c a r b o x y l i c  a c i d s  i s  t o  d i s s o l v e  th e  
*

t h i o l - a c i d  and th e  a ry la m in e  ( u s u a l l y  in  th e  r a t i o  o f  

2 m o ls .  o f  a ry la m in e  f o r  e v e r y  m ol. o f  t h i o l - a c i d )  i n  

th e  minimum amount o f  p y r i d in e  and t o  add p ho spho ru s  

t r i c h l o r i d e  t o  th e  s o l u t i o n  a t  70°C. over a  p e r i o d  o f  

h a l f  an  h o u r .  D uring  t h e  a d d i t i o n  o f  t h e  p h o sp h o ru s  

t r i c h l o r i d e  t h e  m ix tu r e  i s  th o r o u g h ly  s t i r r e d .  A f t e r  

th e  a d d i t i o n  o f  th e  p h o sp h o ru s  t r i c h l o r i d e ^  th e  tem p er  - 

: t u r e  o f  t h e  m ix tu re  i s  r a i s e d  t o  115°C. and m a in ta in e d  

a t  t h i s  t e m p e r a tu re  f o r  f o u r  h o u i s ; th e  m ix tu re  b e in g  

o c c a s i o n a l l y  s t i r r e d  d u r in g  t h i s  p e r i o d .  On c o o l i n g  Ihe 

r e a c t i o n  m ix tu r e ,  a l c o h o l  i s  added and t h e
• . . . . .  . . . .  - ... . t * ... , „  „ ..

h o i l e d  u n t i l  co m p le te  s o l u t i o n  h a s  o d b t ir r# d .v''J W ih X lM *  

: i n g  to  s t a n d  o v e rn ig h t  a  s o l i d  p r o d u c t  f o f t e n  c f i f e t l i l -  7 

• . l i n e ) s e p a r a t e s  o u t .  On c a r e f u l l y  a d d in g  w a te r  t o  th e  

f i l t r a t e ,  o b ta in e d  a f t e r  f i l t e r i n g - o f f  t h i s  ’̂ b l i d  M StW fful 

a t  th e  pump, a  cream  c o lo u r e d  p r e c i p i t a t e  IS  o b t a in e d  e 

f th ic h  a l s o  I b e n ta ih s  a fy la f f i id e .  By t h i s  m ethod t h #  a u th b r  

h a s  been  a b le  t o  o b t a i n  y i e l d s  o f  a ry la m id e s  o f  oVer 8 6  

pei* h e h t  and[ i n  a M a  b a s e s  o f  o v e r  9 6  p e r  c e n ^ t h a t  

^ h e o r e t i d h l l ^  # B 8 l b l e . I t  w i l l  b e  rem embered t h a t  t h i s  

t f e th o d ‘■•'■of* p rdbb d ttre  f i i f  i s e e n  s u c c e s s f u l l y  u se d  by t h e  

a t i th o r  i n  p r e p a r in g  a ry la m id e s  o f  h y d ro x y ^ b a rb o x y l ic  a c i d s



139 .

( s e e  t h i s  T h e s is ,  page ) .  -

The a ry la m id e s  o f  t h i o l - c a r b o x y l i c  a c i d s  p re p a re d  

by t h e s e  m ethods w ere  a l l  p r a c t i c a l l y  i n s o l u b l e  i n  most 

o f  t h e  commoner o rg a n ic  s o l v e n t s .  They w ere , how ever, 

s o l u b l e  i n  h o t  p y r id in e  and  i n  n i t r o b e n z e n e  and were 

i n v a r i a b l y  p u r i f i e d  by c r y s t a l l i s a t i o n  from t h i s  l a t t e r  

s o l v e n t .  The a ry la m id e s  were a l s o  p r a c t i c a l l y  i n s o l u b l e  

i n  aqueous s o l u t i o n s  o f  sodium  h y d r o x id e .  They d i s s o lv e d  

r e a d i l y ,  however, i n  warm ^ / l  a l c o h o l i c  p o ta s s iu m  h y d ro -  

: x id e  s o l u t i o n  and th e s e  s o l u t i o n s ,  w i th  th e  e x c e p t io n  o f  . 

t h e s e  o f  th e  a ry la m id e s  o f  p - t h i o l b e n z o i c  a c i d  c o u ld  be 

d i l u t e d  w i th  a  l i m i t e d  amount o f  w a te r  w i th o u t  r e - p r e c i p 

i t a t i o n  o f  t h e  a r y l a m i d e s .  The a d d i t i o n  o f  ev en  sm a ll  

am ounts o f  w a te r  t o  th e  ^ / l a l e o h o l i c  c a u s t i c  p o t a s h  so lp .-  

: t i o n s  o f  t h e  a ry la m id e s  o f  p - t h i o l b e n z o i c  a c i d  im m e d ia te ly  

r e p r e c i p i t a t e d  t h e  a ry la m id e s  un ch an g ed .

On p a d d in g  c o t t o n  y a r n  i n  s o l u t i o n s  o f  t h e  a ry la m id e s  

o f  o - t h i o l - b e n z o i c  a c i d  and E - th i o l - 3 - n a p h t h o ic .  a c id ,  ( p r e -  

: p a re d  by d i s s o l v i n g  t h e  a r y la m id e s  in  t h e  r e q u i s i t e  amount 

o f  a l c o h o l i c ,  p o ta s s iu m  h y d ro x id e  s o l u t i o n  and d i l u t i n g  

t o  t h e  c o r r e c t  volume, w i t h  w a t e r ) ,  s q u e e z in g  e v e n ly  and  th e n  

w o rk in g  t h e  im p re g n a te d  c o t t o n . y a r n  i n  s o l u t i o n s  o f  t h e  

f o l lo w in g  d i a z p t l s e d .  Jb ase s* ^

1 ) . /  ,— i . 7 , " V v-v



1 4 0 .

a n d

e*

1 ) .  2 : 5 - d i e h lo r © ~ a h i l in e  ( I ’a g t  S c a r l e t  GG.B&ee -  I . G . ) .

2 ) .  5 - c h l o r o - 2 - t o l u i d i n e  J P a s t  Red TR Base -  I . G . )

3 ) .  5 - n i t r o - 2 - a n i s i d i n e  ( J a s t  Red B. B^se -  I . G . )

4 ) .  o - a m i n o - a z o - t o l u e n e ' ( P a s t  G arnet GC Base -  I . G . ) .

5 ) .  o - d i a n i s i d i n e  ( P a s t  B lue B. Base -  I . G . ) .

6 ) .  4 1 -m e th o x y -4 -a m ip o ^ ip h e , | iy la m in e , (V ariam ine  Blue
B. Base - I . G . ).

b i s c u i t ,  lemon and fawn sh ad es  w ere o b ta in e d  from  th e  

a ry la m id e s  o f  o - t h i o l b e n z o i c  a c i d , w h i l e  t h e  a ry la m id e s  o f  

2 - th iQ l - 3 ~ n a p h th o ic  a c i d  y i e l d e d  b i s c u i t ,  o ra n g e  a|id t a n  

s h a d e s .

The d y e in g s ,  how ever, d id  n o t  p o s s e s s  th e  a l l r o u n d  

f a s t n e s s  p r o p e r t i e s  o f  t h e  a z o ic  c o m b in a t io n s  u se d  aom- 

^ .x a e r d a i ly .  I t  i s  o f  i n t e r e s t ,  how ever; t o  n o te  t h a t ,  by 

r e p l a c i n g  t h e  0HT g ro u p  i n  th e  a ry la m id e s  o f  2-hydroasy-fl- 

n s p h th o ie  a c i d  w i th  t h e  3E1 g ro u p , th e  s h a d e s w i t h  t h e s e

d ia zo tised  bases were changed from reds and b lues to  b i s c u i t , 

orange and tan  sh ad es.
fh e  preparation and p ro p erties o f  the th io l-a c id s  and

and th e ir  arylamides w i l l  now be d iscu ssed  in d iv id u a lly  

under th e  fo llow in g  s e c t io n a l h ea d in g s .-  

f le c tio n  I .  - Arylamides o f  o-Thiolbenzpio a c id .

f le c tio n  H . - , Arylamides o f p-Thiolbenzojc a c id .

f le c t io n  AI3U Arylamides o f  8-T hiol-3-naphthoic a c id .

Se o t io n  XT. ~ leoton e o f  l-th io l-8 -3aaph th oic a c id .
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S e c t io n  I .  A ry lam ides  o f  o -T h io l^ b e n z o ic  a c i d .

$/*

CO' / * / * -  A .

o - f h l o lb e n z o i c  a c i d  I  ( t h i o s a l i c y l i c  a c i d ,  o -m e rc a p to -  

b e n z o ic  a c i d )

form s s m a l l  s u lp h u r  y e l lo w  p l a t e s  o r  n e e d l e s  from g l a c i a l

a c i d  i s  r e a d i l y  s o l u b l e  i n  h o t  w a te r  and i t s  aqueous s o l u t i o n  

g iv e s  w i th  f e r r i c  c h l o r i d e  s o l u t i o n  a  t r a n s i e n t  b lu e  c o l o r -  

: a t i o n .  C om m erc ia lly , o - t h i o l b e n z o i c  a c i d  i s  p r i n c i p a l l y  

u sed  f o r  t h e  p r e p a r a t i o n  o f  f h i o i n d i g o .

A cco rd in g  t o  C. P .  H. A l l e n  and D. D. Macfcay f t J rg a n ic  

S y n th e s e s " ,  1932, 1_2, 76, c f .  K a l l e ,  D. R. P . 2 0 5 ,4 5 0 : a l s o  

M e i s t e r ,  L u c in s  and P ru n in g ,  P .  fr. P . 6 9 ,0 7 3 ) ,  o - th io lb e n z O ic  

a c i d  i s  b e s t  p r e p a re d  from d i a z o t i s e d  a n t h r a n i l l c  a d i i .  "^Phe 

d ia z o  compound o f  a n t h r a n i l i c  a c i d  i s  decomposed by t r e a tm e n t  

w i t h  sodium  p o ly s u lp h ld e  and d i - t h i o s a l i c y l i c  a c i d  —

[S 2 *(C6 E4 • COg^lDgJ i s  fo rm ed . On r e d u c in g  th e  d i - t h i o  a c i d  

by b o i l i n g  w i t h  z in c  d u s t  and  g i a C l a l  a c e t i c  a c i d ,  o - t h i o l b e n z -  

: b i c  a c i d  i s  fo rm ed . T h is  was t h e  method a d o p te d  by t h e  a u th o r  

f o r  t h e  p r e p a r a t i o n  Of t h e  a c i d  ahd f u l l  d e t a i l s  o f  th e  p r o -  

: deduce  em ployed4a re  g irO n  i n  t h e  e x p e r im e n ta l  s e c t i o n .

C OOM
/

a c e t i c  a c i d  o r  a l c o h o l  w h ich  m e l t  a t  1 6 3 -1 6 4 °0 .  o - ^ h io lb e n z o ic



The p r e p a r a t i o n  o f  o - t h i o l h e n z o i c  a c id  by r e d u c t i o n
46

o f  b e n z c ^ -su lp h in ic  a c i d  h a s  been  d e s c r ib e d  by L. G-attermann

( Be r . ,  1899, 32, 1 1 4 9 ) .

o-§ulph<5Sbenzoic a c i d  on t r e a tm e n t  w i t h  phosphorus

p e n t* c h lo r i d e  g iv e s  two d i c h l o r i d e s ,  m e l t in g  a t  40°C. and

79°C. r e s p e c t i v e l y .  The lo w e r  m e l t in g  d i - c h l o r i d e  i s  th e
/  CO Cl

l a b i l e  form — ^6 E4 \  h ig h e r  m e l t i n g
S02C1 . C Cl/  2v

v a r i e t y  i s  th e  s t a b l e  form — C E v  > 0 .  The
S02

r e d u c t i o n  p r o d u c t s  o f  t h e s e  two form s a r e  i n t e r e s t i n g ,  f o r

exam ple t h e l a b i l e  form  g iv e s  o - t h i o l b e n z o i c  a c i d  w h i le  t h e
^ S 0 P \

s t a b l e  form y i e l d s  s u lp h o - b e n z id e  — Cg /  0 w h ich

i s  t h e  a n h y d r id e  o f  an  o - b e n z y la l c o h o l  s i i lp h o j^ c id  f c f .  

R ic h te r -A n s c h u tz  -  R e in d e l ,  "Chemie d e r  E o h le n s to f f v e r b in d u n  

:g e n n , 1 2 th .  E d n . ,  V o l .  I I ,  p a r t  2, page 3 9 4 ) .

As a l r e a d y  m en tio n ed  (p a g e /> 7 )  i n  th e  g e n e r a l  i n t r o 

d u c t o r y  s e c t i o n ^ a r y l a m id e s  o f  t h i o l - c a r b o x y l i c  a c i d s  can  

o n ly  be p r e p a r e d  w i th  d i f f i c u l t y  and  i n  low y i e l d  by  th e  

u s u a l  "T o lu e n e"  p r o c e s s  f o r  p ro d u c in g  a ry la m id e s  o f  hydroxy  

c a r b o x y l i c  a c i d s .  T h is  was p a r t i c u l a r l y  t h e  c a s e  when 

a t t e m p t s  w ere  made t o  p r e p a r e  a r y la m id e s  o f  o - t h i o l - b e n z o i c  

a c i d  by t h i s  m ethod . I n c r e a s i n g  th e  r a t i o  o f  t h i o l - a c i d  

t o  a ry la m in e  from  1 :1  t o  1 :3  o n ly  im proved  th e  y i e l d  o f  

a ry la m id e  v e r y  s l i g h t l y .  However, by r e p l a c i n g  ph o sp h o ru s



t r i c h l o r i d e  w i th  p h o sp h o ru s  p e n to x id e  and c a r r y i n g  o u t  

th e  r e a c t i o n  o t h e r w i s e  i n ' t h e ^ & s u a l  manner a ry la m id e s  o f  

o - t h i o l b e n z o i c  a c i d  # e r e  o]ltalnfed''ii?i go-od y i e l d  fa ro u n d' X. S'
60/o o f  t h e o r y ) .

By u a in g  p y r i d in e  a s  t h e  s o l v e n t  i n s t e a d  o f  t o l u e n e ,  

and  phosp tio rus t r i c h l o r i d e - s i #  t h e  c o n d e n s in g  a g e n t  y i e l d s
i I \

o f  t h e  a ry la m id e s  w eie  g r e a t l y  d isp roved . - In  th e  c a s e  o f  

th e  a ry la m id e s  o f  o - t h i o l b e n z o i c  a c i d  y i e l d s  e q u iv a l e n t  

t o  8 0 -8 5 ^  o f  th e  t h e o r e t i c a l  w ere  o b t a i n e d ;  t h e  b e s t  r e 

s u l t s  b e in g  o b ta in e d  when th e  r a t i o  o f  o - t h i o l b e n z o i c  a c i d  

t o  a ry la m in e  was 1:2 .- • 1.

The fo l lo w in g  a r y l  amid Os b f o  - 1 h io  lb d n z  o i c  'a c id  have 

b een  p r e p a r e d  by t h e  a u t h o r . -  ; : r : ;
-y , ; ' - ' * ' , '■

1 ) .  A n i i i d e  o f  o - t h i o l b e n z o i c  a c i d  ( I I )  from  o - t h i o l -
b e n z o ic  a c id  and" a h i l i n # .

2 ) .  o - c h l o r o a n i l i d e  o f  o - t h i o l b e n z o i c  a c i d  ( I I I ) ,  from
jD -thielbenzoic a c id  and o-ch lortffian ilindx
I I I .  ’ V ' V l  -  f*

3 ) .  o - a n i s i d i d e  o f  p-th icfelbe2S^o'f<f/%Qid ( I Y) ,  from  o - t h i o l  
b e n z o ic  a c id  and o '-an is idd u fe . X
IT. S ^ * > - S H  * 1

/  - A
1 0 ‘ ̂

-1"̂  (-\ • ' wS*- &  ** f ** ' ■ xJ"t- - ■?- * ^  : . . .

4 ) .  o - t o l u i d i d e  o f  o - t h i o l b e n z o i c  a c i d  (Y) ,  from  o - t h i o l -  
c -  ^ ibem sefe  a c i d  and o * t  o l u i  d in e  *

T • /



144.

V.

5 ) .  p - t o l u i d i d e  o f  . .o - th io lb e n z o ic  a c i d  (VI)  from 
o - t h i o l b e n z o i c  a c i d  and p - t o l n i d i n e .

f l .
\ -  CM. 
/  1

6 ) .  5 - m e th o x y - £ - to lu id id e  o f  o - t h i o l b e n z o i c  a c id  ( V I I ) ,  
from o - t h i o l b e n z o i c  a c i d  and 5 - m e th o x y - 2 - to lu id in e  
( 5 -m e th o x y -2 -am ino ^fco lu ene ).

V II .. S H f * J

c o > v v - ^  \ - oCHs

7 ) - O1* -n a p h th y la m id e  o f  o - t h i o l b e n z o i c  a c i d  ( V I I I )  from  
-n a p h th y la m in e  and o - t h i o l b e n z o i c  a c i d .

V I I I .

. CO ♦ / / a /  -  \

8 ) .  / 3  -n a p h th y la m id e  o f  o - t h i o l b e n z o i c  a c i d  (IX) from  
/  o - t h i o l b e n z o i c  a c i d  and - n a p h th y la m in e .

IX.

c>
A l l  o f  th e  a ry la m id e s  p r e p a r e d  Were w h i te  c r y s t a l l i n e

\

products w h ich  w ere in so lu b le  i l l  m ost o f  t h e  commoner 

o r ganic s o lv e n t 's .  They w e re ,  how ever, s o l u b l e  i n  p y r i d i n e f
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n i t r o b e n z e n e  and b e n z e n e - n i t r o b e n z e n e  m ix t u r e s .  The 

a ry la m id e s  w ere  a l e e  i n s o l u b l e  i n  b o i l i n g  aqueous s o l u t i o n s  

6 f  sodium  hy d r  ox i d s ,  b u t  w are  s o l u b l e  i n  warm ^ / l  a l c o h o l i c  

p o ta s s iu m  h y d ro x id e  a b l u t i o n .

(M b o i l i n g  theSO S / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e

& f l a s k  u n d e r  a  r e f l u x  c o n -  

: d e n s e r  f o r  f o u r  h o u rs  h y d r o l y s i s  t o o k  p la c e  and  o - t h l o l -  

: b e n z o ic  a c i d  and th e  a ry la m in e  w ere  o b t a i n e d .

D yeings o f  t h e  a ry la m id e s  o f  o - t h i o l b e n z o i c  a c i d .

In  th e  s p e c i a l  " d y e in g s "  s e c t i o n ,  d y e in g s  o f  th e  

a n i l i d e  o f  o - t h i o l b e n z o i c  a c i d  i n  c o m b in a t io n  w i t h  th e  

f o l lo w in g  d i a z o t i s e d  b a s e s  a r e  shown. -

1 ) , 2 : 5 - d i c h l o r q € a n i l i n e .

2 ) . 5 - c h l o r o - 2 - t o l u i d i n e .

3 ) . 5 - n i t r o - 2 - a n i s i d i n e .

4 ) . o-am in o - a z  o - 1 o l u e n e .

5 ) . o - d i a n i s i d i n e .

6 ) . 4 T -m ethoxy -4 -am in (^S d iph en y lam in e .

The a n i l i d e  o f  o - t h i o l b e n z o i c  a c i d  was t a k e n  a s

r e p r e s e n t a t i v e  o f  t h i s  g ro u p .  To im p re g n a te  t h e  c o t t o n  

y a r n  w i t h  th e  a n i l i d e  o f  o - t h i o l b e n z o i c  a c i d  th e  a n i l i d e  

was d i s s o l v e d  i n  t h e  r e q u i s i t e  amount o f  5 / l  a l c o h o l i c  

p o ta s s iu m  h y d ro x id e  s o l u t i o n  and t h i s  s o l u t i o n  d i l u t e d



1 4 6 .

w i t h  w a t e r  t o  th e  d e s i r e d  vo lum e. 30 grams o f  G la u b e r 's  

s a l t  p e r  l i t r e  o f  p a d d in g  l i q u o r  w ere  added i n  o r d e r  t o  

im prove th e  s u b s t a n t i v i t y  o f  t h e  a n i l i d e .

The b i s c u i t ,  lemon and fawn sh a d e s  o b ta in e d  d id  n o t  

possess th e  f a s t n e s s  p r o p e r t i e s  a s s o c i a t e d  w i t h  th e  a z o ic  

c o lo u r s  o f  commerce, f o r  exam ple#th e y  p o s s e s s e d  v e r y  poor 

f a s t n e s s  t o  w ash in g  and to  sodium h y p o c h lo r i t e  s o l u t i o n  

(made s l i g h t l y  a c i d  w i t h  h y d r o c h lo r i c  a c i d ) .
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[c t l o n  I I .  A ry lam ^ejg  o f  p - t h io f b e n z o i c  aci-d.

■-£*

t 1§ t* ^  -
■ b ’ : ■■

A cco rd ing  t o  S m iles  and H a r r i s o n  ( J .  Chem. S o c . ,

1922, 121 , 2022) p - t h i o l b e n z o i c  a c i d  ( I ) .

/!/.* 4/ L l  « $ m S f  S nj \  ?

- M  J« . * V -4' <-'vI f  i » . ", j
✓ ’"••«* ✓* C 90 H ,

i s  ^ ^ f^pared  b y 'H l ^ o l v i n g  dry  p ^ to lu e n d ; su l |)h d n y l  

c h l o r i d e  i n  g l a c i a l  a c e t i c  a c i d  and a d d in g  z in c  d u s t  

and c o n c e n t r a t e d  h y d r o c h lo r i c  a c i d  a t  i n t e r v a l s  i n  

s m a l l  q u a n t i t i e s  t o  th e  h o t  s o l u t i o n .  When r e d u c t i o n

i s  n e a r l y  co m p le te  th e  l i q u i d  becom es t u r b i d  and  u l t i m a t e -
•• • ' " ' ' no:/ ?-.* .* - ■ •r. •• «•••»-’. . • -).■ lc  ll;c  &o i c e c  i*

: l y  a  s o l i d  s e p a r a t e s  w h ic h  i n c r e a s e s  i n  q u a n t i t y  a f t e r

th e  l i q u i d  h as  W A n C abled  and  k e p t  f o r  a  j |ew  h o u r s .

Hydrocl^Loriq a c i d  i s  t h e n l a d d l l l  tjp. r jm o^e  e x d e s s  o f

z in c  a ild ^ th e  p ro d u c t  c o l l e c t e d .  The p - th iw lb e n z o io  a c i d  
V*rv #** €  t e e *

th u s  o b ta in e d  by S m ile s  and  H a r r i s o n  ( lo e > ^ e J .& .) was^

s t a t e d  t o  be a  e o lO i i r l a s s  m i® ro ^ © ry s ta l l ix » .  p o w d e r  w h ich

daebtoponed' a t  a rou nd -  25 Q°C» a n a  was v e r y  s p a r i n g l y  s o l u b l e

i n  a l l  t h e  ocfcmatonat' o r g s n l u  S o lv e n ts *  r e t

9 0 v . i a  ]jig5 - a  * Uiomgte on  ( £ .  Boo. <Jhnn. .< In d > , 1925, 44., .

19%1T^ pn b liO liad  a  i a s th o #  « ^  s y n t h e s i s i n g  p - t h i o l b e n z o  i c

d fa s i t& i ix %  f - t o i n ^ b e n S o i c  a c i d  a n d  i n t e r a c t i n g



th e  d iazo-com pound , so o b ta in e d ,  w i t h  sodium d i - s u l p h i d e  
1* f* S ---------------S
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/ X  , .  ,  .  ^  +  | 'N|  w I I \  l -f- J  /Vi. ££*■
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I t  can  be assumed t h a t  th e  d i a z o - d i - s u l p h i d e  i s  f i r s t  

fo im ed and t h i s  i s  decomposed i n to  t h e  d i s u l p h id e  w i th  

e v o l u t i o n  o f  n i t r o g e n  t h u s : -  $ *
f i  t  #  £ -  S * A f:  A/ I *

o o -> uV - / '  •
COO* c o e / y  * o o c

The p - d i th i o b e n z o i c  a c i d ,  o b ta in e d  a t  t h i s  s t a g e  o f  th e

p r o c e s s ,  i s  t h e n  red u ced  w i t h  i r o n  powder i n  c o n c e n t r a t e d

sodium  c a r b o n a te  s o l u t i o n  by b o i l i n g  f o r  two d a y s .  On

a c i d i f i c a t i o n  o f  t h e  a l k a l i n e  s o l u t i o n  w i t h  h y d ro c h le ir ic

a c i d ,  a f t e r  a l l  i r o n  had b e en  rem oved, p - t h i o l b e n i o i e  A cid

i s  o b t a i n e d # ' i #
5   * •

W #  # # # «  C0O*
A c co rd in g  t o  Thompson f l o c . c i t . )  p - t h i o l b e n z o i c  a c i d  i s

' ' . / '  ■ ' .  W v  ' '

b e s t  p u r i f i e d  by s u b l im in g  u n d e r  re d u c e d  p r e s s u r e  and  c r y -  

- . s t a l l i s i n g  th e  su b lim ed  p r o d u c t  from c h lo r o f o r m .  I n  t h i s  

way Thompson o b ta in e d  a  c r y s t a l l i n e  p ro d u c t  w h ich  m e l te d  a t  

219°C. I t  i s  o f  i n t e r e s t  t o  n o te  a t  t h i s  s t a g e  t h a t  Sm iles  

and H a r r i s o n  ( l o t .  c i t . )  s t a t e  t h a t  p - t h i o l b e n z o i c  a c i d  

decomposes a t  abou t 250°C. w h i l e  Thompson f l o c . c i t . )  g iv e s
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the  m e l t i n g - p o i n t  a s  219°C. As w i l l  he shown l a t e r  th e  

a u th o r  was a b le  t o  c o n f i rm  th e  m e l t i n g - p o i n t  g iv en  by 

Thompson.

The p r e s e n t  a u i i io r  has  c a r r i e d  ou t th e  p r e p a r a t i o n  

o f  p - t h i o l b e n z o i c  a c i d  i n  a  s i m i l a r  m anner to  t h a t  a d o p te d  

by Thompson f l o e ,  c i t . )  and has  b e e n  a b le  t o  c o n f i rm  

Thompsonfs r e s u l t s .  I n s t e a d  o f  r e d u c in g  th e  p - d i t h i o 

b e n z o ic  a c i d  i n  c o n c e n t r a t e d  sodium  c a r b o n a te  s o l u t i o n  

w i t h  i r o n  powder a s  s u g g e s te d  by Thompson th e  a u th o r  h a s  

found t h a t  r e d u c t i o n  o f  t h e  p - d i t h i o - b e n z o i c  a c i d  i s  

e a s i l y  a c c o m p lish e d  by d i s s o l v i n g  t h e  d i - t h i o  a c i d  i n  

sodium  h y d ro x id e  s o l u t i o n  and a d d in g  sodium  h y p o s u lp h i te  

(Nag Sg O^) a t  th e  b o i l .  I n  t h i s  manner th e  r e d u c t i o n  

o f  p - d i t h i o - b e n z o i c  a c i d  to  p - t h i o l b e n z o i c  a c i d  i s  eom- 

t p l e t e d  i n  abou t 10-15  m in s .  As a l r e a d y  s t a t e d  r e d u c t i o n  

w i t h  i r o n  powder, a c c o rd in g  t o  t h e  d i r e c t i o n s  s u p p l i e d  

by Thompson ( l o c .  c i t . ) ,  t a k e s  two d a y s .  A ttem p ts  t o  r e -  

:du ce  p - d i t h i o - b e n z o i c  a c i d  w i t h  z in c  d u s t  and  g l a c i a l  

a c e t i c  a c i d  ( t h e  m ethod a d a p te d  by A l l e n  and M a c k a y [ lo c . 

c i t  j  f c ^  r e d u c i n g  .o ^ d i th io - b e n z o ic  a c i d  t o  form  o - t h i o l -  

: b e n z o ic  a c i d )  and  w i t h  z in c  d u s t  and a  m ix tu r e  o f  g l a c i a l  

a c e t i c  a c i d  and h y d r o c h lo r i c  a c i d  were a b o r t i v e ,  a s  p r o -  

: d u c t s '  w h ic h  h a d  i n d e f i n i t #  m e I t i n g - p o i n t s  w ere a lw a y s  

o b t a i n e d .  From th e  a u t h o r ’ s  e x p e r im e n ts  i n  t h i s  d i r e c t i o n  

i t  would afpfcar t h a t  r e d u c t io n  o f  p - d i t h i o - b e n z o i o  a c i d
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i n  a c i d  m ed ia  l e a d s - t o  th e  fo r m a t io n  o f  compounds o f

i n d e f i n i t e  m e l t i n g - p o i n t  and w hich  can  n o t  he p u r i f i e d

by s u b l im a t io n  a n d /o r  c r y s t a l l i s a t i o n .  In  f a c t  i n  one

e x p e r im e n t  w h ich  t h d  a u t h e f  e a r f lC d  o u t , p -d i th io Q D e n z o ic

;€^cidv r e m a in e d n n * f f ® c te d  a f t e r  b o i l i n g  f o r  f i v e  hou£S

w i t h  z in c  d u s t  and g l a c i a l  a c e t i c  a c i d  i n  a  f l a s k  u n d e r

a  r e f l u x  c o n d e n s e r . p -J^ i* fh io b e n z o ic  a c i d  i s  a  w h i te

amorphous powder w hich  m e l t s  a t  a ro u n d  316°C.

The a ry la m id e s  o f  p - th x o lW b en zo ic  a c id  were p re p a re d

i n  e x a c t l y  th e  same m anner a s  t h e  a ry la m id e s  o f  o - t h i o l ^

b e n z o ic  a c i d ,  i . e .  th e  a ry la m in e  and p - t h i o l ^ b e n z o i c  . a c i d

were co ndensed  i n  th e  minimum amount o f  p y r i d i n e  a *

s o l v e n t ,  u s in g  p h o sp h o ru s  t r i c h l o r i d e .

a g e n t .  The r a t i o  o f  p - t h i o l b e n z o i c  a c i d • t % l a m i n a

u s u a l l y  t h a t  o f  -1 :2 . *  ̂ iv

The f o l lo w in g  a ry la m id e s  o f  p - t h i o l b e n z o i c  a c , id vl|a^a

b e e n  p r e p a r e d  by t h e  a u t h o r .  : avoj; ^

1)... ^ n i l i d e  o f  p - t b i o l b e n z q i c  a c i d  ( I I ) p y m  tp - t h i o l -  
^U'A b e n z o ic  a c id  and a n i l i n e .

- , n :

' V  ■ - •  ̂ .U-
- • ~  ■ _ ...............................

Z \ .  t h o ? y r£ - tq lu i& id e .  Qf p r l ^ o l i h a n z o i c  a c i d  (1 1 1 )  
u  “ - .  ^ - t ! h io I b e i ig b ia  a c i d  aHd B - m e th b x y -E - to lu id in e

. . . .  . ^  < .
f  i

<' V; ?}CTH •
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3 ) .  A  -n a p h th y la m id e  o f  p - t h i o l b e n z o i c  a c i d  ( IY)  from
p - t h i o l b e n z o i c  a c i d  and A  - n a p h th y la m in e .

$# f 
*

These a ry la m id e s  o f  p - t h i o l b e n z o i c  a c i d  w ere  a l l  

w h i te  c r y s t a l l i n e  s u b s t a n c e s .  They w ere  a l l  i n s o l u b l e  

i n  t h e  commoner o r g a n ic  s o l v e n t s .  They w e re ,  how ever, 

s o l u b l e  i n  h o t  p y r i d i n e ,  n i t r o b e n z e n e  and b e n z e n e - n i t r o -  

tb en zen e  m ix tu r e s .  L ike  th e  a ry la m id e s  o f  o - t h i o l b e n z o i e  

a c i d ,  th e  a ry la m id e s  o f  p - t h i o l b e n z o i c  a c i d  were i n s o l u b l e  

i n  b o i l i n g  aq u eo u s  sodium  h y d ro x id e  s o l u t i o n s .  They w e re ,
w r

how ever, s o l u b l e  i n  warm / l  a l c o h o l i c  p o ta s s iu m  h y d r o x id e .  

On a d d i t i o n ,  even  o f  s m a l l  am oun ts , o f  w a te r  to  t h e s e  

s o l u t i o n s  t h e  a ry la m id e  was im m e d ia te ly  p r e c i p i t a t e d  u n -  

: c h a n g e d .  On b o i l i n g  s o l u t i o n s  o f  t h e  a ry la m id e s  o f  p~ 

t h i o l b e n z o i c  a c i d  i n  2H a l c o h o l i c  p o ta s s iu m  h y d ro x id e  

s o l u t i o n  f o r  f i v e  h o u rs  i n  a  f l a s k  u n d e r  a  r e f l u x  c o n d e n s e r ,  

h y d r o l y s i s  t o o k  p la c e  and p £ th io !3 > e n z o ic  a c i d  and  th e  

a ry la m in e  w ere  i s o l a t e d  on w o rk in g  up  t h e  p r o d u c t s  o f

IY.
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h y d r o l y s i s  i n  th e  u s u a l  manner .  The p - t h i o l b e n z o i c  a c i d  

was i d e n t i f i e d  by s u b l i m i n g  t h e  a c i d  component o b ta in e d  

a f t e r  h y d r o l y s i s  and comparing  w i t h  t h e  o r i g i n a l  a c i d  

u s e d .



S e c t io n  I I I ,  A ry lam ides  o f  2 - t h i o l - 3 - n a p h th o ic  a c i d .

The p r e p a r a t i o n  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d  f l )  i s

i n  D .R .P .240 ,118  (K&lle & Co. ,  Chem. Z e n t r . ,  1911, 82, 

I I ,  1567; P r d l . ,  10 , 5 1 0 ) .  M s  p a t e n t  d e s c r i b e s  t h e

( i l } .  The 2 -am ino-3 - n a p h th o ic  a c i d  i s  d i a z o t i s e d  and t h e  

2 - d i a z o - 3 - n a p h th o ic  a c i d  decomposed w i t h  sodium  p o ly  - 

s u lp h id e  s o l u t i o n .  The d iC th io lc ia p h th o ic  a c i d  th u s  

form ed i s  red u c ed  t o  form  t h e  2 - t h i o l - 3 - n a p h t h o i c  a c i d .  

Ho d e t a i l s ,  how ever, o f  t h e  d e c o m p o s i t io n  o f  th e  2 -d ia z o  

- 3 - n a p h th o ic  a c id  w i t lu s o d iu m  p o ly s u lp h id e  o r  th e  r e 

d u c t i o n  p f  t h e  di?fchiQ/* h a p h th o ic  a c i d  t o  t h e  2 - t h i o l -  

2 -n a p h th o ic  a c i d i  a r e  g iv e n  i n  th e  p a t e n t .  The p r e s e n t  

a u th o r  h a s  p r e p a r e d  ? - t h i o l - 3 - n a p h t h o i c  a c i d  i n  an  

a n a lo g o u s  . fa y  t o  t h e , p r e p a r a t i o n  o f  o - t h i o l h e n z o i c  a c i d  

. ■ ( e e e . & g e / M t

, The. 2-amino-*3^naphthpi</ d i s s o l v e d  i n  h o t  d i l u t e  

a l c o h o l  w i th  a  y e l lo w  c o lo u r  and c r y s t a l l i s e d  o u t on

b r i e f l y  d e s c r i b e d
T '

1 . ^ 0 0 #
€ 00#

I I .

p r e p a r a t i o n  o f  th e  a c i d  from  2 -am ino - 3 - n a p h th o ic  a c i d
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c o o l i n g  i n  s m a l l  s h i n i n g  y e l lo w  l e a v e s  w hich  m e l te d  a t  

214°C. The d i l u t e  a l c o h o l i c  s o l u t i o n  o f  t h e  a c i d  e x h i b i t 

e d  a  g re e n  f l u o r e s c e n c e .  2 -4 m in o -3 -n a p h th o ic  a c i d  i s  

i n s o l u b l e  i n  c o ld  w a te r  and  s p a r i n g l y  s o l u b l e  in  h o t  w a t e r .  

Aaueous s o l u t i o n s  o f  2 - s z n in o -3 -n a p h th o ic  a c i d  g iv e  a  p a le  

g r e e n  f e r r i c ^ r e a c t i o n ;  on warming t h e  s o l u t i o n  a  g re e n  

p r e c i p i t a t e  i s  fo rm ed . The p r e p a r a t i o n  o f  2 -a m in o -3 -n a p h -  

: t h o f e  a c i d  was f i r s t  d e s c r ib e d  by E. Mohlau, ( B e r . ,  1895, 

28 . 3096) who p r e p a r e d  i t ,  i n  p o o r  y i e l d ,  by th e  a c t i o n  o f  

aqueous ammonia on 2 -h y d ro x y -3 -n a p h th o ic  a c i d  a t  280°C. and 

a t  p r e s s u r e s  o f  o v e r  100 a tm o sp h e re s  ( e . g .  c f .  t h e  p r e s s u r e  

c u rv e  i n  E. E.  E ie r z - D a v i d - ” G rund legende  Q p e ra t io n e n  d e r  

E a rb en ch em ie" , 2nd E d i t i o n ,  page 1 8 0 ) .  £•& •£• 488 ,.946

( I . G . , c f .  a l s o  S w iss  P a t e n t  1 3 2 ,0 3 1  o f  t h e  same company) 

d e s c r i b e s  t h e  p r e p a r a t i o n  o f  2-amino-3-naphfchQiG a c i d  by 

.h e a t in g  100 p a r t s  o f  2 - h y d ro x y -3 -n a p h th o ic  a c i d  w i t h  150 

p a r t s ,  .of f e r r o u s  s u l p h a te  and  600 p a r t s  o f  ammonia f o r  15 

b o u r n  a t  200°C. i n  an  a u t o c l a v e .  A y i e l d  o f  90  p e r  c e n t  i s  

c la im e d .  . E . E . E ie r z  -  David and  E. T o b l e r , (He.lv. Chim. 

A c t a . , , t 1922, 5 5 7 -5 6 0 )  d e s c r i b e  a  p r o c e s s  f o r  a m id a t in g

2 T h y d ro x y -3 -n a p h th o ic  a c i d  by h e a t i n g  t h i s  compound w i t h  

4  in c  .c h ^ c r i  de -  ammo n i a  end  ammonium c h l o r i d e  i n  a  c u r r e n t  

o f  ammonia a t  180-190°C . The r e a c t i o n  i s  c a r r i e d  o u t  i n  

a n  a u to c la v e  f i t t e d  w i t h  a  s t i r r e r . H e a t in g  i s  c a r r i e d  ou t



by means o f  an  o i l - b a t h .  A f te r  c o o l in g ,  th e  r e a c t i o n

p ro d u c t i s  e x t r a c te d  w i th  10$ h y d ro c h lo r ic  a c id ,  f i l t e r e d  d j
* vi!

and th e  r e s id u e  on th e  f i l t e r  b o i le d  w ith  35$ h y d ro c h lo r ic

a c id  w hereupon th e  h y d ro c h lo r id e  o f  th e  a m in o -a c id  goes

i n t o  S o lu t io n  w h ile  t h e  unchanged  h y d ro x y -a c id  i s  f i l t e r e d

- o f f .  On c o o l in g  th e  f i l t r a t e ,  th e  h y d ro c h lo r id e  o f  2-am ino

- 3 -n a p h th o ic  a c id ,  s e p a r a t e s  o u t .  These a u th o r s  c la im

y i e l d s  o f  2 -a m in o -3 -n a p h th o ic  a c id  e q u a l  to  70$ o f  t h e o r y .

In  a  p r i v a t e  com m unication  to  th e  a u th o r  P r o f e s s o r  F i e r z -

D avid s t a t e s  t h a t  th e  m ix tu re  o f z in c  c h lo r id e -a m m o n ia  and

ammonium ch lo rid^ jw as p re p a re d  by m ix in g  pow dered ammonium

c h lo r id e  in  an  a u to c la v e  (a  f l a t  pan  w hioh  was c a p a b le  o f

w i th s ta n d in g  a  p r e s s u r e  o f  2 a tm o s p h e re s ) .  By h e a t in g  th e

m ix tu re  a t  a b o u t 1 5 0 °C. and p a s s in g  a  c u r r e n t  o f  ammonia

th ro u g h  th e  v e s s e l  a  m ix tu re  was o b ta in e d  w h ich  gave s a t i s -

: f a c t o r y  r e s u l t s  when i t  was m ixed ( a f t e r  c o o l in g )  w i th

2 -h y d ro x y --3 -h ap h th o ic  a c i d .  P r o f e s s o r  F ie rz -D a v id  a l s o

s t a t e s  i n  t h i s  com m unication  t h a t  th e  r e s u l t s  w ere n e v e r

c o n s ta n t  and t h a t  t h e  r e a c t i o n  p ro c e e d e d  a l s o  w ith o u t

ammonium c h lo r id e  ( n o t  published). F i n a l l y ,  th e  I .G .

F a F b e h in d tis ir ie  A-G. cliaim  t h a t  2 -a m in o -3 -n a p h th o ic  a c id

I s  o b ta in e d  i h ? 0 - 8 0 $  y i e l d  by h e a t in g  2 -h y d ro x y ~ 3 -n ap h -

: th o ic  a c id  o r  i t s  z in c  s a l t  w i th  z in c  o x id e  o r  z in c  c a r -

ib o n a te  ancf ammonium c h lo r id e  a t  180-200°C . p r e f e r a b ly  i n



a  c u r r e n t  o f  d ry  a i r  o r  ammonia g as  ( c f .  E n g lis h  P a te n t  

3 3 0 ,9 4 1  o f  2 0 th . Ju n e , 193Q J. P h is  p ro c e s s  h a s  th e  a d v en - 

: ta g e  o v e r th o s e  a l r e a d y  m en tio n ed  by re d u c in g  th e  d u r a t io n  

o f  th e  r e a c t i o n  t o  3 -4  h o u rs ,  and a v o id in g  th e  m a n u fa c tu re  

o f  z in c  c jb lor^de-am m onia , w h ich  i t  i s  s t a t e d  i s  cumbersome 

^and c o s t ly *  U n ifo rm ly  good r e s u l t s  a r e  c la im e d  by th e  

P a te n te e s .  The fo llo w in g ^ e sa m p le  ta k e n  from  th e  p a te n t  

i l l u s t r a t e d  th e  m ethod o f  w o rk in g . - -  220 p a r t s  by w e ig h t 

o f  th e  z in c , s a l t  o f  2 -h y d ro x y -3 -n a p h th o ic  a c id ,  1,62 p a r t s  

by w e ig h t o f  z in c  c a rb o n a te  and 395 p a r t s  by w e ig h t o f  

ammonium c h lo r id e  a re  th o ro u g h ly  m ixed and  h e a te d , f o r .  t h r e e  

h o u rs  to  190°C . in  a  c o n t in u o u s ly  r o t a t i n g  b a l l - m i l l  p r o v id -  

:ed  w i th  a  h e a t in g  j a c k e t .  At th e  same tim e  a  a lo w  c u r r e n t  

o f  d ry  ammonia i s  p a s s e d  th ro u g h  th e  m i l l , . . .Jfhe d ^ ^ is j tT O S  

a t  f i r s t  becomes a  t h i n  p a s te  and f i n a l l y  s o l i d i f i e s  to  a  

h a rd  g r e e n i s h  m ass. A f te r  c o o l in g ,  th e  m ass i s  pow dered , 

d is s o lv e d  i n  2Q00 p a r t s  o f  h o t  w a te r  and  565 p a r t s  by  w e ig h t 

o f  .h y d ro c h lo r ic  a c id  ( s p e c i f i c  g r a v i t y  = 1 .1 5  2) and f i l t e r e d  

from  any u n d is s o lv e d  r e s i d u e .  On c o o l in g ,  th e  h y d ro c h lo r id e  

o f  2 -a m in o -3 -n a p h th q ic  a c id  c r y s t a l l i s e s  .out.. By d i s s o l v -  

: in g  i n  sodium  c a r b o n a te /  f  l i t e r i n g  , from  a  l i t t l e  im p ip rity  

and p r e c i p i t a t i n g  w i th  a c e t i c  a e i d j t h e  2 -am in o - 3 -n a p h th o ic  

a c id  i.s o b t a i n e d , i n  a  p u re  s t a t e .  By w o rk in g  in  t h i s  m anner 

i t  i s  c la im e d  t h a t  y i e l d s  am o u n tin g  to  80 p e r  c e n t  o f  t h e
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t h e o r e t i c a l  a r e  o b ta in e d .

To prepare 2 -th io l-3 -n ap hthoic  acid  from 2-amino-

3 -n a p h th o ic  a c id  th e  a u th o r  made use  o f  t h e  g e n e ra l

p r i n c i p l e s  o f  A lle n  and M ackay’s m ethod ( l o c .  c i t . )

f o r  p r e p a r in g  o - th io lb e n z o ic  a c i d ,  th e  s u c c e s s  o f  w hich

m ethod th e  a u th o r  had a l r e a d y  c o n firm e d  d u r in g  h i s  w ork

on t h a t  a c id  ( s e e  p a g e / 4 / ) ,  
th e

I n / p r e p a r a t i o n  o f  2 - t h io l - 3 - n a p h th o ic  a c id ^ th e  

2 -a m in o -3 -n a p h th o ic  a c id  was d is s o lv e d  by b o i l i n g  w i th  

c o n c e n tr a te d  h y d ro c h lo r ic  a c id  (200 c . c .  c o n c . H*oCl p e r  

m o l. o f  2 -a m in o -3 -n a p h th o ie  a c id )  and  w a te r .  The d ia z o -  

: t i s a t i o n  o f  th e  2 -a m in o -3 -n a p h th o ie  a c id  was e a s i ly  

c a r r i e d  o u t by c o o l in g  th e  s o l u t i o n  to  0° -  5° C. and 

a d d in g  th e  r e q u i s i t e  am ount o f  sodium  n i t r i t e  (d isso lv ed  

i n  w a te r )  in  s m a ll  q u a n t i t i e s  a t  a  tim e  -  c a r e  b e in g  

ta k e n  t h a t  th e  te m p e ra tu re  o f  th e  d ia z o -^ s o lu t io n  d id  not 

r i s e  above 5°C . T h is  te m p e ra tu re  was e a s i l y  m aintained  

by a d d in g  c ru sh e d  ic e  a s  r e q u i r e d .  The diazo^ solution  

was th e n  f i l t e r e d  i n  o rd e r  to  rem ove a  sm a ll  am ount o f  a 

b la c k  i n s o lu b le  m a t e r i a l .  The d ia z o  s o l u t i o n  was slow ly  

ru n  in to  sodium  p o ly s u lp h id e  s o l u t i o n  p re p a re d  by d i s 

s o l v i n g  s u lp h u r  i n  sod ium  s u lp h id e  s o l u t i o n  and th e n  

a d d in g  sodium  h y d ro x id e  ( f u l l  d e t a i l s  o f  th e  p r e p a r a t i o n
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"being g iv e n  i n :th e  e x p e r im e n ta l  s e c t i o n ) .  (Thorough 

m ix in g  was m a in ta in e d  "by u s in g  a  m e c h a n ic a l s t i r r e r  

and t h e  te m p e ra tu re  Waa "feept he low 5°C . hy a d d in g  

c ru s h e d  i c e .  fh e  s o l u t i o n  was a t  f i r s t  o range  in  c o lo u r  

h ^ t-o n -  80.lo w in g 'f o  S ta n d  a t  l a b o r a to r y  te m p e ra tu re  o v e r-  

l i i gl &Vv‘̂ t o  e n s u r e  th e  co m p le te  e v o lu t io n  -of 

n i t r o g e n , ' t h e  s o l u t io n  a c q u ire d  an  o l iv e - y e l lo w  c o lo u r -  

(The s o l u t i o n ,  w h ich  was f a i n t l y  a l"tea line  t o  T h ia z o le  

p a p e r  (Mimosa p a p e r )  and  pheno lC p h t h a le  in  p a p e r ,  w as 

th e n  f i l t e r e d  and th e  d i th io - n a p h th o ic  a c i d  p r e c i p i t a t e d  

hy  t h e  a d d i t i o n  o f  a  s l i g h t  e x c e s s  o f  c o n c e n tr a te d  h y d ro -  

*.c h lo r i c  a c id  ( h lu e  t o  Congo $ a a  paper*)*. £ -fh s  - 4 i t h l e - a e  id  

w as f i l te r© d -* o f f  a t  th e  pomp and w ashe#*one#  w i th  ONfiMTing- 

w a te r ,  i t  was th e n  d l i s o l r e d  i n  s o d i ^  c a t e n a t e  ^ s o lu tio n , 

t h e  s o lu t io n  b d i le a ^ a h d  f i l t e r e d  in  o r d e r  t o  

e x c e s s o f  s t lp h u r*  (The- f i l t r a t e  was th e n  a d l l i f l a d  W ith  

a  ^ s l ig h t  e x c e ls  o f  h y d ro c h lo r ic  a c i d  (h lu #  t o  ao(sgd*lfea 

p a p e r )  and t h ^ fp r e d i p i t a t e d  d i th i o ^ a c id  a g a in  f i l t e r e d  

o f f  a it thO ty:f i s p ';  ^ '• • 'fh i '^ ith iK f to ip h th o ie  ••adrit<r̂ ®tiCh‘^ a s  

-light^^ h row nff n  c o i# u i< w ie  t h e n  re d u c e d  t o  th e  -s^4 h ieo .-3 - 

h a p h t h d i o h & d d b d i l i a i g ^ f o r  fo u r-h o u rW % f t h  s ln o  d w it

a ^ M i k  f i t t e d  W ith

- S e t t l e d  d d w n .-< $ h is  w&e f i l t e r e d ^  Washed ia
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w e l l  w i th  c o ld  w a te r  and th e n  "boiled w i th  sodium  h y d ro - 

tx id e  s o l u t io n  f o r  20 m in u te s  and f i l t e r e d .  The p a le  

yellow  coloured f i l t r a t e  was a c i d i f i e d  w ith  hydrochloric  

a c id  (b lu e  to  Congo £ed p a p e r)  and the p a le  yellow pre-  

: c i p i t a t e  f i l t e r e d - o f f , w ashed f r e e  from  m in e ra l  a c id  

and d r ie d  i n  th e  s te a m -o v e n . Y ie ld s  o f  2 - t 'h io l - 3 - n a p h -  

: t h o i c  a c id ,  c a l c u l a t e d  on th e  2 -a m in o -3 -n a p h th o ic  a c id ,  

e q u a l  t o  8 5 -9 0 #  o f  th e  t h e o r e t i c a l  w ere o b ta in e d .  2 - 

t h io l - 3 - n a p h th o ie  a c id  d is s o lv e d  in  b o i l i n g  d i l u t e  a lc o h o l  

(50  p a r t s  a lc o h o l :  50 p a r t s  w a te r )  and c r y s t a l l i s e d  o u t on 

c o o l in g  in  p a le  y e llo w  m ic r o - c r y s t a l s  w h ich  m e lte d  a t  275- 

S76°C. ( o f .  E a l le  & Co. D .R .P . 2 4 0 ,1 1 8 ) .  2 -T h lo l-3 -n a p li-  

: t h o ic  a c id  i s  in s o lu b le  in  c o ld  w a te r  and  i s  o n ly  s p a r in g -  

: l y  s o lu b le  i n  b o i l i n g  w a te r .  On c o o l in g  th e  hoiling** 

s o l u t i o n ,  th e  aC id  s e p a r a te d  o u t a s  a  f l o c c u le n t  p r e c l p i -  

i t a t e  whichwwas Y efy  p a le  y e llo w  in  c o lo u r .  The aqlibous 

s o l u t io n  Of 2 ^ th io I - 3 - n a p h th b ic  a c id  gave nO c h k r a c t e f -  

: i s t i c  f e r r i c  ^ r e a c t io n .

As a l r e a d y  m en tio n ed  in  th e  g e n e r a l  t h e o r e t i c a l  

s e c t i o n  no vf e f e r e h c e  t d  ^ h e  p r e p a r a t i o n  o f  a ry la m id e s  

o f  2 -  th-lo  1 - 4 - i a p h t  ho i  c ad id  c o u ld  be f b u n d 'lh  t h e 1l i t e r -  

i a t t t r e .  h o # e fe r ,  r e a d i l y  p re p a re d  by th e  a u th o r

by d i | s o i # | n |  2 ^ f h iO l - $ ^ a j l ^ h o iC  a d d  apd th e  a ry la m in e , 

u s u a l l y  i n  th e  r a t i o  o f  1 m o l. o f  2 - t h i o l - 3 -n a p h th o ic  a c i d l
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to  2 mo I s ,  (tff ^y lam |L h tf,! '* i n  th e  pinim um  amount o f  

p y r id in e  and addia^g p h o sp h o ru s  t r i c h l o r i d e  t o  th e  s o lu -  

: t i o n  a t  70°C. The pho sp h o ru s t r i c h l o r i d e  was added  o v e r 

a  'p e r io d  o f  h a l f  AtnhOUiX A f te r  th e  a d d i t i o n  o f  th e  p h o s-

:p h o ru s  t r i c h j ^ i d e - t h e  te m p e ra tu re  was m a in ta in e d  a t  115°C
r ■ X , </*

%

f o r  a  fu rth e fc  fo i i r  honrf%  /-P aring  th e  c o u rs e  o f  th e  

r e a c t i o n  th e  w hole was w e l l  s t i r r e d  e x c e p t  to w a rd s  th e  

end o f  th e  r e a c t i o n  when th e  r e a c t i o n  m ass had become 

f a i r l y  v is c u o u s  i n  c o n s i s t e n c y .  On c o o lin g  th e  r e a c t i o n  

p r o d u c t ,  a lc o h o l  was a d d e d .a n d  t h e  m ix tu re  th e n  b o i le d  

u n t i l  co m p le te  s o l u t i o n  r e s u l t e d .  On a llo w in g  t o  s ta n d  

i h  t h e  i c e - c h e s t  o v e rn ig h t  th e  a ry l^ m id e  s e t t l e d . p u t  and  

was f i l t e r e d - o f f  ,w ith  s p o t io n .  On a d d in g  c o ld  w a te r  to

th e  f i l t r a t e ;  t o  t h i c k  ̂  d i t h e r  g la o d a l  a c e t i c  a c id  had' ■■ ■ /  \
b een  added  and  s t i r r i n g / v i g o r o u s l y  d u r in g  th e  a d d i t i o n  

o f  th e , w atery  a  creWm c o lo u re d  p r e c i p i t a t e  was o b ta in e d  

w h iph  c o n ta in e d  ,app re^ iA l3 |#  amount I   ̂o f  a ry la m id e . The
I I >

y i e l d s  o f th e  ^arylfcmideb* pifodttS'eS £y t h i s  m eans w ere i n  

th e  r e g io n  o f  80 p e r  c e n t  and  in  some c a s e s  y i e l d s  o f  

abound $0 per-< jen tv  o f  ■ Ih e  . . t h e o r e t i c a l  w ere o b ta in e d .

The fo l lo w in g  a ry la m id e s  o f  2 - t h io l - 3 - n a p h t h o i c
' ' ' - : N  -A i  .

a c id  w ere p p e p i i ^  b& tl® B kauthor. f‘ \  '
■« t ' \  . v

1 ) .  A n i l id e ] o f  2 |-th ip i~ 3N lu* ifM k^ f i l l ) ,  from
2 - th io  1 -3 -n a p h th o ic  a c id  and a n f d i i ^ .

I I I . /
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I I I .
X  .  $H

\ I  \ . c o
\

2 ) .  o - t o lu i d i d e  o f  2 - th io l - 3 - n a p h th o ic  a c id  f IY ) from  
2 - th io l - 3 - n a p h th o ie  a c id  And o - t o l u i d i n e .

IY.

- CO S*AS ___ /

3 ) .  p - t o lu i d i d e  o f  2 - t h io l - 3 - n a p h th o ic  a c id  (Y ), from
2 - th io l - 3 - n a p h th o ic  a c id  ‘and p - t o l u i d i n e .

Y. % -  S / i
\ \ \ - ___V C / t '

4 ) .  ck -n a p h th y la m id e  o f  2 - t h io l - 3 - n a p h th o ic  a c id  (Y I)
from  2 - th io l - 3 - n a p h th o ic  a c id  and  c{ -n a p h t f a m i n e .

v i .
\  1 J  -  C O -  -  S. /

5 ) .  o - a n i s id i d e  o f 2 - t h io l - 3 - n a p h t h o i e  a c id  (Y II)  from
2 - th io l - 3 - n a p h th o ic  a c id  and o - a n i s i d i n e .

/ X  / X  <?€//.
V I I  /  \  -  S #  »,__

2 -

6 ) .  2 : 5 -d im e th o x y - 4 - c h lo r t f § a n i l id e  o f / th i o l - 3 - n a p h t h o ic
a c id  (Y I I I ) from  2 - t h io l - 3 - n a p h th o ic  a c id  and 2*5- 
d im e th o x y - 4 - c h lo r o ^ .n i l in e  .

Y I I I .
S/f

OtH

y
|  J  -  CO-Am  - /

V)./

X a  /

oc/V3



7 ) ,  5 - rn e th o x y -2 - to lu id id e  o f  2 - th io l~ 3 - n a p h th o ic  a c id  (1 2 )
from  2 - th io l - 3 - n a p h th o ic  a c id  and  5 - m e th o x y -2 - to lu id in e  
( 5-rnethoxy-2-am indjpfco luene) .

j x . y ' \ / \ . s »  / . — \
\ I • I ’
I CO '* * *  ~  S

8 ) .  l-a m in o .-2 -m e th 6 ry @ 3 e n z e n e -5 -su lp h o n d ie th y la m id e  o f
2 - t h io l - 3 - n a p h th o ic  a c id  (X) from  2 - th io l - 3 - n a p h th o ic  
a c id  and i-a m ih o -2 -m e th o x y @ 3 e n z e n e -5 -su lp h o n d ie th y la m -

£11 o f  th e  above m en tioned  a ry la m id e s  o f  2 - th io  1 -3 -  

nap lit  ho ic  a c id  w ere w h ite  o r  c re a m -c o lo u re d  c r y s t a l l i n e  

p ro d u c ts  w h ich  w ere  i n s o lu b le  i n  th e  m a jo r i ty  o f  th e  common 

- e r  o rg a n ic  s o l v e n t s .  They w e re , how ever, s o lu b le  i n  p y r id -  

: i n e ,  n i t ro b e n z e n e  and b e n z e n e -n i tro b e n z e n e  m ix tu r e s .  L ike  

th e  a ry la m id e s  o f  o - th io lb e n z o ic  a c i d , t h e  a ry la m id e s  o f  2 - 

t h io l - 3 ^ n a p h th o ie  a c id  w ere  a lm o s t in s o lu b le  i n  b o i l i n g  

aqueous s o l u t io n s  o f  Sodium h y d ro x id e , b u t  w ere  s o l u b l e - i n  

warm ® /l a lc o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .  As a l r e a d y  

s t a t e d  in  th e  g e n e r a l  t h e o r e t i c a l  s e c t i o n  th e s e  / I  a lc o h o l ic  

p o ta s s iu m  h y d ro x id e  s o l u t io n s  o f  th e  a ry la m id e s  o f  2 - t M o l -

3 -n a p h th o ic  a c id  e o u ld  be d i l u t e d  W ith  a  l im i t e d  amount o f  

w a te r  w i th o u t i p r e c ip i t a t i o n  o f  th e  a ry la m id e .
vr

On b o i l i n g  th e  / 1  a lc o h o l i c  p o ta s s iu m  h y d ro x id e  

s o l u t i o n s  Of t h e a r y l a m id e s  o f  2 - th io l - 3 - n a p h th o ic  a c id  i n
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a  f l a s k  f i t t e d  w i th  a  r e f l u x  c o n d e n se r  f o r  fo u r  h o u rs  

h y d r o ly s i s  to o k  p la c e  and th e  a ry la m in e  and 2 - t h i o l - 3 -  

n a p h th o ic  a c id  w ere o b ta in e d .

. ' . •.......... , Q  n . . „• . . . . .

PyelngB  o f  tfce a ry la m id e s  o f  2 - t h i o l - 3 -n a p h th o ic  a c i d .

In  th e  s p e c i a l  "D y e in g s” s e c t io n  ;d y e in g s  o f  th e  5 -  

m e th o x y - ^ - to ln i i id e  and th e  €*> -n a p h tb y la m id e  o f  2 - t h i o l -

3 -n a p h th o ic  a d ld  i n  c o m b in a tio n  w i th  th e  fo l lo w in g  d ia z o -  

r t i s e d  b a s e s  a r e  show n. -

1 ) . 2 : 5 - d i c h l o r d 3 a n i l i n e .

2 ) . 5 - c h l o r o - 2 - t o l u i d i n e .

3 ) . 5 - n i t r o - 2 - a n i s i d i n e .

4 ) . o -a m in o -a z o - to lu e n e .

5 ) . o - d i a n i s i d i n e .

and 6 ) . 4 f -m e th o x y -4 -am in c® d ip h en y lam in e .

The 5 -m e th 0 3 y -2 - to lu id id e  and  the<* -n a p h t  hy lam id e  

w ere  ta k e n  a s  r e p r e s e n ta t i v e  o f  th e  a ry la m id e s  o f  2 - t h l o l -

3 -n a p h th o ic  a c i d .  To im p re g n a te  c o t to n  y a rn  w ith  th e  

a ry la m id e s  o f  2 - t h i o l - 3 -n a p h th o ic  a c id  th e  a ry la m id e s  w ere 

d is s o lv e d  i n  th e  r e q u i s i t e  am ount o f  ® /l  a l c o h o l i c  p o ta s s iu m  

h y d ro x id e  s o l u t io n  and  th e  s o l u t io n s  d i l u t e d  w i th  w a te r  

t o  th e  d e s i r e d  volume* 30 gram s o f  G la u b e r 's  s a l t  p e r  

l i t r e  o f  p ad d in g  l i q u o r  w ere added  i n  o r d e r  to  im prove 

th e  s u b s t a n t i v i t y  o f  th e  a ry la m id e s  f o r  th e  c o t to n  f i b r e .



Tit* b i s c u i t ,  . jo r . |» ^ r f ^ 0t'8flL..shades o b ta in e d  d id  

n o t  p<&$g^s th e  e x c e l l e n t  f a s t n e s s  p r o p e r t i e s ^ o f  th e  

sh a d e s  erodjaced h y ' f e l  d o f i i i i l t l o h  b f  th e  a ry la m id e s  

o f  | ,T h ^ d ^ ^ - 3 y n ^ ^ h e ^ C |a * i d  (d * € . members o f  th e  . 

a,Saphtgl;?A| «gri#a; gif ay*;/i^t«p«aiateS) and thg sam.

. .gfy .^?t ee i f  f n d 2th e s e  d i& s g tis e d  am ines 

r.f§ jra « ^ c ro v e r*  e t r p n g e r  aud  s l i g h t l y  f a s t e r  th |uae $ h e i 

i „ g h s d fs ,y re d u c e d  f ro m ,th e  a ry la m id e s  o f  o - t h i o l h e ^ s e i e .

-;?.a c ld ;,a n d r>t h a .vsam ertd i a * p t i« e d  a m in e s , .. ,;> •c ;.-a * r .£ ^ i::.o
. ... ..• ? --V •»• ;► .. . > . . . .  v *«• -  *
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Section  IV. Lactone of 1 - t h io l -8 -naphthoic acid .

= 7 - k e to - 8 - th ia - a c e n a p h th e n .

As a l r e a d y  s t a t e d  i n  th e  g e n e r a l  t h e o r e t i c a l  s e c t i o n  

a l l  a t te m p ts  to  p re p a re  a ry la m id e s  o f  th e  l a c to n e  o f  1 - t h i o l  

- 8 -n a p h th o ic  a c id  w ere u n s u c c e s s f u l .  T h is  was n o t  a l t o 

g e t h e r  s u r p r i s i n g  owing to  th e  f a c t  t h a t ,  a s  th e  in n e r  

a n h y d rid e  o f  th e  h y p o th e t i c a l  l - t h i o l - 3 - n a p h t h o i c  a c i d ,  th e  

l a c to n e  o f  l - t h i o l - 8 - n a p h t h o i c  a c id  i s  e x tre m e ly  s t a b l e .

F o r exam ple , on d i s s o lv in g  th e  la c to n e  o f  l - t h i o l - 8 - n a p h t h o i c  

a c id  in  10 p e r  c e n t  sodium  h y d ro x id e  s o l u t io n  and a c i d i f y i n g  

th e  s o l u t io n  o r by p a s s in g  in  to  th e  s o l u t i o n  c a rb o n  d io x id e  

g as  th e  s u b s ta n c e  i s  re c o v e re d  unchanged  ( c f .  F r i e d la n d e r ,

& Woroshzow, A nna len , 388, 2 1 ) .

A cco rd in g  t o  F r ie d la n d e r ,W o ro sh z o w  ( l o c .  c i t . ; e f .  

a l s o  E o ch st F a rb w e rk e , D .B .P .1 9 8 p 5 0 ; Chem. Z e n t r .  1908,

I ,  1815; F r d l .  9_f 591) th e  l a c to n e  o f  l - t h i o l - 8 - n a p h t h o i c  

a c id  ( I )  i s  CO -  aw

p re p a re d  by d i a z o t i s i n g  th e  la c ta m  o f  1 -am in o - 8 -n a p h th o ic  

a c id ,  v i z : -  B fcJ& tfcosty ril ( I I )  and decom posing  th e  r e s u l t a n t  

d ia z o  compound ( I I I )  w i th  p o ta s s iu m  e th y l  x a n th a te .

I I

I I I . /



Mae ~ :present m ff ik m c ihae^ ropea ted  F r ie d la n d e r  and  

WOrOShzew'a v f l ^ i f t ^  e x p e r im e n ts  by decom posing th e  

d ia z o  i s ^ h t h e a t y r i l - w i ^  ip o ta s s iu m  e th y l  x a n th a te  b u t  1
I

o b ta in e d  v e f  y  poor y i e l d s  (a ro u n d  20$) o f  ~T^!mte^#-&kda !

-attM l& A & en*V ery good y i e l d s  (a ro u n d  8 0 $ ) , how ever, w ere  |

o b ta in e d  by th e  a u th o r  by f i r s t  d i s s o l v i n g  th e  n a p h th o -  |
Ij

r s t y r i l  in  1 0  p e r  c e n t  sodium  h y d ro x id e  s o l u t io n  b y >b o i l i n g  

f o r  a b o u t h a l f  an  h o u r , th e n  a d d in g  h y d r o c h lo r ic  a c i d ,  w h ile  

th e  w hole was w e l l  s t i r r e d ,  u n t i l  th e  r e a c t  i e i | - o f  th e  

s o l u t io n  was v e ry  f a i n t l y  a lk a l i n e  to  p h e n o l^ p h th a le lm  

p a p e r*  Jkt t h i s  s ta g e  a  s m a ll  amount o f  a  b la c k  p ro d u c t 

rem ain ed  u n d is s o lv e d  and t h i s  was f  i I t e r e  d e e l f  • •*; ;

b r o w n c f i l t r a t e  was th e n  ta k e n *  c o o le d  t o  b e tw e e n 4©^@5°G. j

and  th e  r e q u is i t e - a m o u n t  o f  sod lnm  n i t r i to a # d # # d a n a f h |g | 

^ s o lu t io n  was th e n  ru n  q u ic k ly  i n to  an  iG e^ o o ld  s o l u t i o n  

o f  .h y d r o c h lo r ic  a c id  ( Q°C*), w h i le  th e  w hole; w as . th o ro u g h ly  

5s t i r r e d *  * Thernm ount o f  h y d r o c h lo r ic  a o id ^ p ? e se m tt in ,  t h i s  

s o lu t io h "  w a d 'S u f f i c i e n t  < te  r e a c t  w i th  th e  s  odiums n i t r i t e  

e to  form^ th e ;  d lazo^oem pound o f  n a p h t h o s t y r i l  andciyet le a v e  

r t h e  f i n a l : d ia z o ^ -s o lu tio n  s l i g h t l y  b u t d i s t i n c t l y  a e id  to  

f e h ^ e ^ w d 5 p h p tr*  The te m p e ra tu re  o f  t h e  d ia a o ^ m ix tu re  was
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n e v e r  a llo w ed  above 5°C . The diazcr-com pound o f  naph - 

: t h o s t y r i l  s e p a ra te d  o u t i n  sm a ll  l i g h t  brown c o lo u re d  

n e e d le s .  The s u s p e n s io n  o f  th e  d iazo-com pound was th e n  

ru n  in to  th e  w e l l  s t i r r e d  sod ium  p o ly s u lp h jd e  s o l u t io n  

and th e  te m p e ra tu re  d u r in g  th e  a d d i t i o n  m a in ta in e d  a t  

u n d e r  5°C . A f te r  th e  a d d i t i o n  o f  th e  d ia z o - s o lu t io n ^ th e  

r e s u l t a n t  s o l u t io n ,  w h ich  was th e n  f a i n t l y  a lk a l i n e  to  

T h ia z o le  p a p e r  and to  p h e n o l ^ h t h a l e i n  p a p e r ,  was a llo w ed  

to  s ta n d  o v e rn ig h t  a t  L a b o ra to ry  te m p e ra tu re  to  rem ove th e  

l a s t  t r a c e s  o f  n i t r o g e n .  The o l iv e - y e l lo w  s o l u t io n  was 
f i l t e r e d  and a c i d i f i e d  w i th  h y d ro c h lo r ic  a c id  (b lu e  to  

Congo fced p a p e r ) .  The cream  c o lo u re d  p r e c i p i t a t e  so 

o b ta in e d  was f i l t e r e d - o f f  w i th  s u c t io n ,  washed w e l l  w i th  

c o ld  w a te r  and r e d i s s o lv e d  in  sodium  h y d ro x id e  solution 
( B o r i t ) .  T h is  s o l u t i o n  was b o i le d  and f i l t e r e d  t o  remove 
any e x c e ss  o f  s u lp h u r .  The f i l t r a t e  was th e n  acidified  
w i th  h y d ro c h lo r ic  a c id  (b lu e  to  Congo fced paper) ahd th e  

precipitate f i l t e r e d - o f f  a t  th e  pump, w ashed f r e e  from 
mineral a c id  and d r ie d  a t  a low te m p e ra tu re  (50°C.). The 
dry p ro d u c t was th e n  d is s o lv e d  i n  a lc o h o l  and boiled with 
a  l i t t l e " l o r i t ” and f i l t e r e d .  On c o o l in g ,  a l a r g e  amount 

of a pale yellow c r y s t a l l i n e  p ro d u c t was o b ta in e d .  On 

reeryatallisihg firefc alcohol (Herit sm a ll  sulphur y e llo w  

n e e d le s  which had a m e l t in g - p b in t  o f  145-146°C. ( F r i e d -
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( F r i e d - l a n d e r  and t?oroshzow 'f l o e . c i t 3  g iv e  th e  m e l t in g  

- p o in t  o f  th e  la c to n e  o f  l - t h i o i - 8 - n a p h t h o i c  a c id  a s  

144-|° -  C . ) w ere o b ta in e d  and th e s e  w ere found  to

be th e  l a c to n e  o f  l - t h i o l - 8 - n a p h t h o i c  a c id .

' 4' ' A cdbrd ing  W ^ lf r ie d la h d e r  and  Woroshzow f l o e .  c i t ' . ) 

warming* %hl! d iazo-com pound o f  n a p h th o s ty r i l  w i th  Sodium 

d is u lp h id e  s o lu t io n ' l e a  A  to th e  fo rm a tio n  o f  "a r e d -  " ' " ' 

v i o l e t  "cb l^ u red ' b y -p ro d u c t  w h ich  i n t e r f e r e d  w ith  th e  

y i e l d  o f  th e  l a c to n e  o f  l - t h i o l - 8 - n a p h t h o i c  a c id  and  f o r  

t h i s  re a s o n  th e s e  a u th o rs^  recommend th e  p r e p a r a t io n  o f  

th e  la c to n e  of  i - t h i o l - 8 - n a p h t h o i c  a c id  from  d ia z o f l s e d  

n a p h th o s ty r i l  and p o ta s s iu m  x a h t h a t e . fh e  p r e s e n t  a u th o r  

h a s  fo u n d ,' how ever, t h a t  th e  p ro d u c t io n  o f  thtafc r e d * v io l e t  

jQO lo u re d  ^ y - p r o  d u c t can  he. e l im in a te d  by hav J n ^ t h e  ,d i a  z o
'' " ■* -  - - • , T ~ Y >  ■ s' . V  \  \

- ^ a p h t h o | t y r i S  s u s p e n s io n  d i s t i n c t l y  a c i d  to i fiop&o Jr®d 

p a p e r  p r i o r  to  m ix in g  w i th  th e  sodium  p o ly s u lp h id e  s o lu t io n .  

££% ae" tfaoL  'found th a t ;  b a ^ i h g  th e  r e a c t io n "  o¥ ik'iftzb^ 

h a p h th b s ty r l l  and sodium  p b iy s u lp li ld e  t o  ta k e  p la c e  a t
-p f* /■ ;■ »  , i ii  ?  t SPk - V , ' ■ •>• ■ >. - \«s 5* n» *. -r-m- v*

te m p e ra tu re s  n o t  e x c e e d in g  5 G. much b e t t e r  y i e l d s  o f  * 

t t e  l a c to n e  w ire  o o ta i i i ’ed th a n  when th e  'r e s c t io h 5 wae^ a l lo w -  

: b i ' ;to*'pyC$%ed a t  h ig h e r  t e m p e r a tu r e s * *  ~
* 9 € $ t ?

^ j t o t J A s t y r i l  c r y s t a l l i s e s  f r o m ^ d l^ tB ^ a lc o h o l  (50  

p a r t  sj a l e |h o i j  50 paafer i n  sliraw J^eljjpw  n e e d le s

m e l t in g k'a t^ L 8 0 -1 8 1 ° C. Ifaph t h o s t y r i l  su b lim e s  r e a d i l y
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and i s  e a s i l y  s o lu b le  i n  a lc o h o l  and a c e to n e .  S o lu t io n s  

o f  n a p h th o s ty r i l  i n  th e s e  two s o lv e n ts  .e x h ib i t  a  g r e e n is h  

f lu o r e s c e n c e .  N a p h th o s ty r i l  i s  s p a r in g ly  s o lu b le  i n  w a te r  

and  e th e r ;  a  y e llo w  c o lo u re d  s o l u t i o n  i s  o b ta in e d  on d i s 

s o l v i n g  in  c o n c e n tr a te d  s u lp h u r ic  a c i d .  N a p h th o s ty r i l  i s  

th e  la c ta m  o r  in n e r  a n h y d rid e  o f  1 -am ino - 8 -n a p h th o ic  a c id  

w h ich  i s  u n s t a b le .  1 -J^ m in o -8 -n ap h th o ic  a c id  and i t s  s a l t s  

a re  u n s ta b le  to  m in e ra l  a c i d s ;  by w a rn in g  t h e i r  s o l u t io n s  

th e y  a r e  c o n v e r te d  in to  th e  s t a b l e  n a p h th o s ty r i l  f c f .  

E c k s tra n d , J .  p r .  Chem. [ 2 J , 3Q_, 1 6 0 ) . N a p h th o s ty r i l  c a n  

be p re p a re d  e i t h e r  from  1 -a m in o ig n a p h th a le n e -S -su lp h o n ic  

a c id  ( c f .  D .R .P . 441 ,225  I . G . ,  E r d l .  15, 1810) a c c o rd in g

to  th e  f o l lo w in g  schem e.

o r  from  n & p h th a lim id e  f c f .  P . U llm ann and  E . C a s s i r e r ,  

B e r . ,  1910, 43 , 439) by  means o f th e  Hofmann d e g ra d a t io n

t  C ~ N M

HEACTIOtTT

1-am ineS naph- l-cy a n o @ ia p h - N a p h th o s ty r i l .
: t h a l e n e - 8 -  : t h a l e n e - 8 -
su lp h o n ic  a c i d .  s u lp h o n ic  a c i d .

Hofmann
d e g ra d a t io n

« •

N apht h a lim id e N a p h th o s ty r i l
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At the present time^ naphth ostyril^ is  p r in c ip a lly  

used in the manufacture of anthanthrone, the halogen 

derivatives  o f  which are valuable vat d y estu ffs .



SIPERII/IENTAL1 SECTION.

Section 1. Arylamides o f  o -th io lb en zc ic  acid .

a

m

afclSPbM  A -,tfalft3 .tenzolc a c i d .

-  d«a. a ixa^idy s ta te d ^  i ^  th e  t h e o r e t i c a l  s e c t i o n

e - t h |o l b e n z e i c a c i d  i s  p re p a re d  by th e  m ethod 

r e c  opnende d by 411en , .and, Mac kay ( Or g a n ic  S y n th es  e s  , 1 9  32 ,

12 , 76,)* . ' r  -  .* ,%./ -.-i- -

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w e r e u s e d . -  

13* 7 gm. ^  ... i . . . . . . .  a n t h r a n i l i c  a c i d . c; £ - - f

20 *  0 c . o - * ■ i» . *  * . * .  c o n e .  h y d r o  c h

6.,9 gp̂ 't / * « . • • . s od i um' n r t  r  r t  e* < ••* '"•o,v ^'■ „*■

, . . s o d i m  s u l p h i d a  *.jr *s

■ 'fk* d ; * ? i  * * * • * • r ^ s n l p h u r .  . - /. J ;';y  t*  'e y  :i :k' ,

a -: • *.* i * *. * .^spdium hydroxide s t ie k a .ir-:*-1 ■

lh%  ^ ^ j ^ l i c ,  a e i ^ f ^  hy_boilixyg ,|p it3aa .

1 1 he., h f ^ r o c h l o r i c a c i d  and,-100  e . e . o f  w at ex  * $ r P » e  s o l u t i p n  

£was dU -and  d i a z o t i s e d  ,by a d d in g - th $ £

c sod ium  n i ^ i t %  d is s o lv e d  i n b O c . c - . o f b o l l i a g i i r a t e r  and?,, 

s n h a e ^ f f t l f v  c o o le d  t o  0°. C th e  - d i ^ e ^ i s ^ i o n ^ .,

,Q§p*pm §»tt§k$W t h a t  * a g p p r a t u r e ,o f  th e -  d ia * e c * « ln tfc n

a dA|. n e t  r i  se^ *&©▼§£ 5 °  G*<vB$*ihg the* d i a z o t i s a t i o n  th e ,

e •: i,-.* v  ;:ie- W it 1
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The sodium  WaS d is s o lv e d  i n  100 e . C .  o f

w a te r  by b o i l i n g  and th e n  th e  • s u lp h u r  was added and b o i l i n g  

c o n tin u e d  u n t i l  th e  s u lp h u r  bad  c o m p le te ly  d i s s o lv e d .  The 

s o l u t i o n  w a s b h e n  f i l t e r e d  to  rem ove a  s m a ll  am ount o f  a  

b ia a le  % bitfouiid . '"‘T he Sodium  h y d ro x id e  s t i c k s

d i s s o lv e d - f n  a b o u t 190 a f  w a te r  w ere th e n  added t o  th e  

f i l t r a t e .  ---T 3^Ind ium  p o ly s u lp h id e  s o l u t i o n  was th e n  c o o le d  

down t o  0aC. The d ia z o ^ s o lu t io n  was th e n  c a r e f u l l y  ru n  in to  

th e  sodium  p o l^ s u lp h id e  s o l u t i o n .  T horough m ix in g  w as m ain 

t a i n e d  by u s in g  a  m e c h a n ic a l s t i r r e r  and c a r e  was ta k e n  t h a t  

th e  te m p e ra tu re  o f  th e  m ix tu re  d id  n o t  r i s e  5 ^ 0 ; T h is

was e a s i l y  m a in ta in e d  b y  a d d in g  c ru s h e d  i e e  a t  i n t e r v a l s .  

Tow ards t h #  r#Ud thfe a d d i t i o n  o f  th e  d ia a o iS b lW tio if  

: irig  o S o u r i# ¥  dt&*'fiig % e  e v o lu t io n  o f  n i t r o g e n ' :; C

ea# iI^^W II% ^§I1 .ed 'W ' a d d i t i o n  o f  e t h e r  from  tim e  t o  t i m e .

W hen-tile  car Of t h #  l i a z o -  s o l u t io n  had  b e e n  eoif|>

s t i r r i n g  t e l  "stopped a n d  t h e  a b lu t i o n  a llo w e d  t d  rdm aln  a t  - v 

l a b b r a ^ ^  beto&feSWtri?#- i n  o r d e r  bo :%&yt[nd d b m ^ e ta  v" ;

e v o lu t io n -  f i n a l  c o lo u r  o f  i h r  a o l t f t io n  Was a *

o liv e^y eM b fo  -Sid r e a c t ! !  f a i n t l y  a l k a l i n e  t t^ 'f b ia w o le  p^tper 

and ;,'id ie iidC >t f ^ l w ^ ^  l a s p l r ^  d i'^ fch id^bbnzo ic  a c i d  w as ;a" ‘3 

pr*eSpM^«#'W; tMfklorr m cofteentratsa -
ft*!-®’ W  (fii Jkflfroii bl%s %£® £dhgo>.(tad papei*. f t»  'fllJtlil-O '.

th« pump aacf waehefl trffcei^te
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c o ld  w a te r .  To r e mo v e  e x c e ss  o f  s u lp h u r  from  th e  d i -  

t h i o - a c i d  th e  r e s id u e  on th e  f i l t e r  was b o i le d  w i th  sodium  

c a rb o n a te ^  e o lu t i p iu f  6*0 gm s. an h y d ro u s sodium  c a rb o n a te  in  

800, o*c> w a te r)-an $ <  f f l t f r e d .  The d i - th io - b e n z o ic  a c id  

was r f f f f C i P l t a t e d  b y - t ^ e  a d d i t i o n  o f  c o n e ., h y d ro c h lo r ic  .. 

ac id .! b lu e ^ to  .tfongoafed  p a p e r ) f i l t e r e ^ i r i t h  s u c t io n ,

w ashed w e l l  w i th  c o ld  w a te r  and d r ie d  a s  w e ll  a s  p o s s ib le  

on th e  f i l t e r .  The d i i t t h io - a c id  was th e n  t r a n s f e r r e d  to  a
• w-

s u i t a b l e  f l a s k  and b o i le d  w i th  27 gram s z in c  d u s t  ( 9 9 . 9  p e r  

c e n t  Zn. ) and 300 c . c .  g l a c i a l  a c e t i c  a c id  u n d e r a  r e f l u x  

c o n d e n se r  f o r  fo u r  h o u r s .  The f l a s k  and c o n te n ts  w ere th e n  

a llo w e d  to  c o o l .  The s o l i d  m a t t e r  was f i l t e r e d - o f f  a t  th e  

pump, w ashed w i t h  a  l i t t l e . .  40$ a c e t i c  a c id  and f i n a l l y  w i th  

w a te r .  The c o n te n ts  o f  th e  f i l t e r  w ere  th e n  t r a n s f e r r e d  to  

a  b e a k e r  and b o i le d  w i th  an  e x c e ss  o f  sodium  h y d ro x id e  

s o l u t i o n  f o r  20 m in u te s .  The in s o lu b le  m a t t e r  was f i l t e r e d  

- o f f  and w ashed w i th  a  l i t t l e  warm w a te r .  The p a le  y e llo w  

c o lo u re d  f i l t r a t e  w as a c i d i f i e d  w i th  h y d ro c h lo r ic  a c id  (b lu e  

t o  fo n g o a^ed  p a p e r)  and  th e  o - th io lb e n z o ic  a c id  was o b ta in e d  

a s  a  v e ry  p a le  y e llo w  f l o c c u le n t  p r e c i p i t a t e ,  w h ic h  was 

f i l t e r e d - o f f  a t  th e  pump, w ashed f r e e  from  m in e ra l  a c id  and 

f i n a l l y  d r i e d  a t  105°C . The y i e l d s  o f  o - th io lb e n z o ic  a c id  

o b ta in e d  i n  t h e  v a r io u s  r e p e a t s  o f  t h i s  p r e p a r a t i o n  ran g ed  

b e tw ee n  80~85§t o f  t h e  t h e o r e t i c a l  c a l c u l a t e d  on th e  amount



o f  a n th ra n ilie  ae ld  used. The o -th ic lb en zo ic  acid  was 

c r y s ta ll is e d  from d ilu te  a lco h o l (V o r it) -  1 part a lco h o l;

Z parts water in  pale yellow  p la te s  which melted a t 1€3-164°C 

and gave in  aqueous so lu tio n  a tr a n s ie n t blue fe r r ic  /rea ctio n  

Vo depression  o f  th e  m eltin g-p o in t was observed on admixture 

w ith  an authentic specimen o f o -th io lb en zo ic  a c id .



P re p a ra t io n ,  o f  t h e  a n i l i d e  o f  o - t h i o l - b e n z o i e  a e i d .

/ \ .  sfi __
I L  t o  * HAt - /

Uc r e f e r e n c e  to  th e  p r e p a r a t io n  o r  p r o p e r t i e s  o f  t h i s
* '■ T  ̂ '■* r:- V . 'V '■ v V. ■ ; - t

cbmpouhd c o u ld  be fo und  in  t h e  l i t e r a t u r e .

The a n i l i d e  o ilT o - th io lb e n z o ic  a c id  was p re p a re d  by 

th e  a u th o r  by c a u s in g  o - th io lb e n z o ic  a c i d  stud a n i l i n e  to  

r e a c t  in  p y r id in e  s o lu t io n  w ith  pho sp h o ru s t r i c h l o r i d e .

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  u s e d : -

1 5 .4  gm. ( l / l O  m o l . )  . . . . .  o - th io lb e n z o ic  % s id . '

20 c . o .  ( ^ / S  m o l . )  . . . . .  a n i l i n e .  an-l l id© was

.. ,10 c .c  .  . . . .  * . . . . . . . . .  . . . .  p y r  idnne  .  - . v  ^  a t  c  ^ •’ — \

6 c  . c . . . . . . . . . . . . . . . . . . . . . . .  p h o sp h o ru q  a r

T h e ’t h i o i b  e n z o ic  a c id  and th e  a n i l i n e  w ere d is s o lv e d
- • V -  i t ,  ■' - ' /  '  .• ; vi v  V  ̂ • . • ;  '  ;  ■ ! fi,',\rS 'V ' i C  T &
in  t h e  p y r id in e  by h e a t in g  t o  70° C. At t h i s  p o in t  th e

jm osp lio rus t r i c h l o r i d e  was added i n  s m a ll  q u a n t i t i e s  a t
/ ':’v - " * " ■ - - . v . ■ '  ?v *ju i r̂ jr s b - 1 * !>■•
a  tim e  o v e r a  p e r io d  o f  h a l f  an  nou*r. A f te r  th e  p h o sp h o ru s

f r i c l i l o r i d e  had b e e n  added th e  te m p e ra tu re  o f  th e  r e a c t i o n

m ix tu re  was r a i s e d  to  115°C . an d  m a in ta in e d  a t  t h i s  te m p e r-

a  f u r t h e r  fo u r  h o u rs  .  To e n su re  i ;h o ro u ^ i  m ix in g

th e .  w hole  was v e i l  s t i r r e d  d u r in g  th e  e n t i r e  c o u rs e  o f  th e

x a a e tfW V  On c o m p le tio n  o f  th e  r e a c t i o n  aud  on  c o o l in g  down



to  a ro u n d  70°C. ,  150 e . c .  o f  a lc o h o l  w ere added and  th e  

w hole b o i l e d  on th e  s te a rn -b a th  u n t i l  co m p le te  s o lu t io n  had 

o c c u r r e d .  At t h i s  p o in t  5 c . c .  o f  g l a c i a l  a c e t i c  a c id  w ere 

a d d e d . On a llo w in g  to  rem ain  in  th e  i c e - c h e s t  o v e rn ig h t  a  

s m a ll  am ount o f  a  w h ite  c r y s t a l l i n e  s o l i d  s e p a ra te d  o u t ,  

and  t h i s  was f i l t e r e d - o f f  w ith  s u e t  io n  %w ashed w i t h  a lc o h o l  

and d r i e d .  To th e  f i l t r a t e ,  h a l f  i t s  volum e o f  w a te r  was 

added c a r e f u l l y  and w i th  e f f i c i e n t  s t i r r i n g .  In  t h i s  way a  

f l o c e u le n t  w h ite  p r e c i p i t a t e  was o b ta in e d  w h ich  was f i l t e r e d  

o f f  a t  th e  pump w ashed w i th  w a te r  and d r i e d  a t  a  low te m p e r-  

: a t u r e .  T o ta l  y i e l d  o f  a n i l i d e  was e q u a l  to  83$  o f  t h e o r y .

On c r y s t a l l i s i n g  from  n i tr o b e n z e n e  ( l l o r i t )  th e  a n i l i d e  was 

o b ta in e d  i n  s m a ll  f in e  w h ite  n e e d le s  w h ich  m e lte d  a t  236-37°C .

The a n i l i d e  o f  o - th io lb e n z o ic  a c id  was i n s o lu b le  in  

aq u eo u s s o lu t io n s  o f  sodium  h y d ro x id e  b u t d is s o lv e d  s lo w ly  

i n  c o ld  a lc o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t io n  and  more 

r a p i d l y  on w arm ing.

(Pound U -  5 .9 $ ;  S « 1 4 .2 $ . C H 0 II S r e q u i r e s  V = 6 .1 $io  11
and 3 = 1 4 .0 $ ) .

H y d ro ly s is  o f  th e  a n i l i d e  o f  o - th io lb e n z o ic  a c id  w i th  ^ / l  

a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  ( i o i l i n g  u n d e r a r e f l u x

c o n d e n se r  f o r  4 h o u r s ,  d i s t i l l i n g  o f f  th e  e x c e s s  a lc o h o l  and
\

s e p a r a t in g  th e  p ro d u c ts  o f  h y d r o ly s i s  i n  th e  u s u a l  m anner



see

177.

.e lded o - t h i o l b e n z c : icid and a n : l : n e
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Preparation of the o -to lu id id e  o f  o -th io lb en zo ic  acid

\
/

d e r e f e r e n c e  t o  th e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e  

o - t o lu i d i d a  o f  o - th lo l§ b e n z o  i c  a c id  c o u ld  be found  i n  th e  

l i t e r a t u r e . .

The au thO f h a s  b e e n  a b le  to  p re p a re  t h i s  compound by 

th e  " to lu e n e "  p ro c e s s  u s in g  pho sp h o ru s p e n to x id e  a s  th e  

c o n d e n s in g  a g e n t and by* th e  ’’p y r i d i n e ” p ro c e s s  u s in g  p h o s-  

:p h o ru s  t r i c h l o r i d e  a s  th e  c o n d e n s in g  a g e n t .

1 ) .  ” T o lu en ew P ro c e s s .

The fo llO iiiiig  q iM n t i t i e s  o f  m a t e r i a l s  w ere  u s e d : - 

1 5 .4  g a . {t y l d m o l . } *»».  *.  w o -th ie lb e n se d o w a ed d w s^  ^ . -

21 . 4 . V 5 '' 'Mot.3  ................  o - to lu id in e w  ?

20. 6 *d* # • * •«• • »«« » * • • • • • • •  t o l u e n e .

6 gm. . . . ..................................  p h o sp h o ru s  p e n to x id e .

T h e .o - th io lb e n z o ic  a c id  and o - t o l u i d i n e  Were d i s s o lv e d  

i n  t h e  to lu e n e  by h e a t in g  to  70° C. The p h o sp h o ru s  p e n t 

o x id e  w ai adddd v in  s s d l l e q t i s n t i t i e B  a t  a  t im e  o v e r a  p e r io d  

o f  h a l f  >sn bdufci a x l f t e r  t h e  a d d i t i o n  o f  th e  p h o sp h o ru s  p e n t -  

ibafcidehthe ffiixttdpe w a s & b e il id : f 6 r  s i x  h o u r s .  M ir in g  th e  

w h o le o o u r s  # o f  * th e b r iM t ia n  th e  m ix tu re  w a S r^ le ll ' s t i r r e d  §

On c o m p le tio n  th e  f l a t t i o n  a  l i t t l e  sod ium  c a rb o n a te



1 7 9 .

s o l u t i o n  was ad d ed  a n d t l e t c l u e n e  re m a in in g , d i s t i l l e d -  

o f f  w ith , s te a m . The r e a c t i o n  p ro d u c t w h ich  s e p a ra te d  was 

f i l t e r e & ##w i th  su c tio n *  w ashed w ith  w a te r  an a  f i n a l l y  w ith  

a  l i t t l e ;  a l c o h o l s  The o - t o lu i d i d e  o f  o - th io lb e n z o ic  a d id  

do o h ta in e d iw a s  d r ie d  i n  t h e  s te a m -o v e n . Y ie ld  -  1 4 .4  gm. 

= 59/S o f  tH a  t h e o r e t i e d l .  The a ry la m id e  w ee c r y s t a l l i s e d  

fro m  n i t r o b e n z e n e  ( H o r i t ) i n  w h i te  m i c r o - c r y s t a l s  w h ich  

m e lte d  a t  .217-218° 0 .

fgpttndv- 0{mlerd) -  69 .1$; H(miero) -  5 .1^  H -  5 .80^  

and 5 .8 3 jJ; 3 -  13.28^5 and 13.20$. Ci 4  ®i3  ® H 3  req u ires  

0 -  69.10; E -  5 .3$ ; 5  = 5 .8 0  and 3 = 1 3 i2 0 ) .

2 ) . "Pyridine" P r o c e s s . ( I c r ±t) a

fhe  fo l lo w in g  q u a n t i t i e s  o f  mat v* i

_ 1 5 .4  ( '^ /M  m o l. ) .  ... - o-thiolhenaodLje m e ld .•»; *5

r  2 1 . 4 £ ^ ( A / 5  o v to lu id im e *  , i-o ir r

10  Bi»c . . . • • • • • • • • • « • • •  p y r id in e  .

6 d*S*rt - phospharU Btriehlarlda* id

The Q -th io lh e n z o ie -m c ld  an d  o -to lu id ln *  Ward d is -  

: s a lv e d  i n t h s  pyr& dlneby h eating  to  70° CL The phos- 

:pborue rtrildrl^Laaciie was. added over a p e r lo d o f  £  an hour. 

The mh&MWras then/lisadsfi fo r  four hours a t l l S ?  0 . 36$ oled  

to  shout 70°C. and 150 c«c .  o f  a lco h o l added. The whole 

was them to ile d  u n t i l  the r iseo u s  rea ctio n  mass had com-



180.

i p l e t e l y  d i s s o lv e d .  A t t h i s  p o in t  5 c . c .  o f  g l a c i a l  

a c e t i c  a c id  w ere, ad d ed . On a l lo w in g  to  s ta n d  i n  th e  

i c e - c h e s t  o v e rn ig h t  a  w h i te  s o l i d  s e p a r a te d  o u t and 

t h i s  w as c o l l e c t e d  by f i l t e r i n g - o f f  a t  t l ie  pump, and 

was h in g  . w i th  a l e  oho 1 . The r  e s i  due was d r  i e  d a t  100° C.

The f i l t r a t e ,  was t r e a t e d  c a r e f u l l y  w i th  w a te r  volume 

o f  f i l t r a t e ) . .  To o b ta in  th e  re m a in d e r  o f  th e  a ry la m id e  

a s  a  f l o c c u le n t  p r e c i p i t a t e  th e  w hole was m e c h a n ic a l ly  

s t i r r e d  d u r in g  th e  a d d i t i o n  o f  th e  w a te r  and  f o r  a  s h o r t  

t  i  me th  e re  a f t e r . The p re c  i  p i t  a t e  ( c ream  c o lo u r e d )  was 

f i l t e r e d  o f f  a t  the  pump and w ashed w e l l  w i th  w a te r  and  

d r i e d .  T o ta l  y i e l d  o f  a ry la m id e  w as 1 8 .0  j*n. = 74$  o f  

th e o ry .. On c r y s t a l l i s i n g  from  n i t r o b e n z e n e  ( H o r i t )  a  

w h i t e .m i c r o - c r y s t a l l i n e  p ro d u c t w as o b ta in e d b w W b ite # e lte d  

a t  2X7-2X8° 0 . a n d  on  a d m ix tu re  w i th  thet x a ^ d n o t o h t f ^ r e d  

a h y  t h e  f  T o luene*  p ro e e  s s  no d e p re s s  i  on o f  m e l t in g , po i n t  

w as/ O bserved .

% d ro i^ r s i»  o f  th e  o - t o l u i d i d e  o f  .o n ^ ^ i^ b ^ ip c ^ v  j |p l d  

w ith  f l / l :  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t  io n  ( f o i l i n g  

■; u n d e r  a  r e f l u x  eon  d e n s e r  f o r  4 h o u r s ) ,  gave o - t o lu i d i n e  

a p d o - th iQ lb e n a o ic  a c i d  On w erM n g  up, the* p r o d u c t s  o f  

h y d r o l y t i s  i n  th e  m anner u s u a l ly  a d o p te d  ( s e e  page S f J .
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P r e p a r a t i o n  o f  th e  p - t o l u i d i d e  o f  o - t h i o l b e n z o i c  a c i d .

No r e f e r e n c e  to  th e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  

th e  p - t o lu i d i d e  o f  o - th io lb e n z o ic  a c id  c o u ld  he found in  

th e  l i t e r a t u r e .

The a ry la m id e  was p re p a re d  hy  th e  " to lu e n e ” p ro c e s s  

u s in g  phosphorus p e n to x id e  a s  the  c o n d e n s in g  a g e n t .

The fo llo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere u s e d : -

1 5 .4  gm. f 1/ 10 mo l . )    o - th io lh e n z o ic  a c id .

2 1 .4  gm. ( l / 5  m o l . )  .............. p - t o l u i d i n e .

20 c . c .................................................. t o lu e n e .

6 gm......................................................  p h ospho rus p e n to x id e .

The m ethod o f  w o rk in g  was e x a c t ly  th e  same a s  t h a t  

d e s c r ib e d  f o r  th e  p r e p a r a t i o n  o f  th e  o - t o l u i d i d e  (se e

page/7?  )•

The p - to lu id id e  o f  o - th io lh e n z o ic  a c id  c r y s t a l l i s e d  

from  n itro b e n z e n e  ( H o r i t )  i n  w h ite  m ic r o - c r y s t a l s  w hich  

had a  m e l t in g -p o in t  o f  230° C.

(Pound*. -  C (m icro ) -  6 9 .1 $ ; E( mi e r o )  -  5 .3 $ ;  I  -  5 .9 1 $  

and 5 .8 6 $ ; S - 1 3 .3 $  and 1 3 .3 $ . 014 H13 0 E 3 r e q u i r e s

C = 6 9 .1 $ , H * 5 .3 $ , N = 5 .8 $  and S = 1 3 .2 $ ) .

On b o i l i n g  th e  p - t o l u i d i d e  o f  o - th io lb e n z o ic  a c id



w ith  ® /l  a lc o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t io n  f o r  f o u r  

h o u rs  h y d r o ly s i s  to n k  p la c e  an d  p - t o lu i d i n e  and  o - t h i o l -  

: h e n z o ic  a c id  w ere o b ta in e d  on w o rk in g  up  th e  p ro d u c ts  o f  

h y d r o ly s i s  i n  th e  u s u a l  m anner ( s e e  page s i ) .
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P r e p a r a t i o n  o f  th e  o - e h l o r d g a n i l i d e  o f  o - t h i o l b e n z o i c  a o if l .

Ho r e f e r e n c e  t o  th e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e  

o - e h l o r o £ a n i l i d e  o f  o - th io l 'b e n z o lc  a c id  c o n ld  he found i n  

th e  l i t e r a t u r e .

By c o n d e n s in g  o - t h i o l h e n z o i c  a c i d  and o - c h lo r o 'S a n i l in e  

i n  p y r i d in e  s o l u t i o n  I n  th e  p r e s e n c e  o f  ph o sp h o ru s  t r i c h l o r -  

t i d e  and w ork ing  up  th e  c o n d e n s a t io n  p r o d u c t  i n  t h e  u s u a l  

m anner (see page n t ) th e  o - c h l o r o * a n i l i d e  o f  o - t h i o l h e n z o i c  

a c i d  was o b ta in e d  i n  a  y i e l d  e q u a l  t o  77/o o f  t h e  t h e o r e t i c a l .

The fo l lo w in g  q u a n t i t i e s  were u s e d ; -

1 5 .4  gm. ( V l O  m o l . )  ................  o - t h i o l h e n z o i c  a c i d .

2 5 .5  gm. f "*■/5 m o l . )  ..................  o - c h lo r o 1 * a n i l in e .

10 c . c .......................... .................... p y r i d i n e .

6 c . c .................................................... .. p h o sp h o ru s  t r i c h l o r i d e .

The o - c h l o r o * a n i l i d e  o f  o - t h i o l h e n z o i c  a c i d  c r y s t a l -  

: l i s e d  from  B e n z e n e -n i t ro b e n z e n e  (75 : 2 5 - f H o r i t )

( ^ T = j^ ^ = lk 3rFit-) i n  s m a l l  f i n e  w h i te  n e e d l e s  w h ic h  m e l te d  

a t  218-219°C .

The o - c h l o r c Q a n i l id e  was i n s o l u b l e  i n  aqu eo us  sodium  

h y d ro x id e  s o l u t i o n s  ev en  on b o i l i n g  h u t  d i s s o l v e d  s lo w ly  

i n  c o ld  ^ / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .
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( Found: -  3ST = 5 .3 $ ;  S = 1 2 .3 $ .  E^q 0 H Cl S r e q u i r e s

H = 5 .3 $  and S = 1 2 .1 $ ) .

On b o i l i n g  th e  o - c h lo r c fS a n i l id e  o f  o - t h i o l b e n z o i c  

a c i d  w i t h  s / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  f o r  

f o u r  h o u rs  i n  a  f l a s k  f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r ,  

h y d r o l y s i s  to o k  p l a c e  and on w o rk in g  up th e  p r o d u c t s  o f  

h y d r o l y s i s  i n  th e  u s u a l  m anner o - t h i o l b e n z o i c  a c i d  and 

o - c h l o r o ^ a n i l i n e  w ere  i s o l a t e d .
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P r e p a r a t i o n  o f  th e  o - a n i s i d l d e  o f  o - t h i o l b e n z o i c  a c i d .

, Ho r e f e r e n c e  t o  tk e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e  

o - a n i s i d i d e :o f  o - t h i o l b e n z o i c  a c i d  c o u ld  be found i n  t h e  

l i t e  r a t u r e .

T h is  a ry la m id e  was r e a d i l y  p re p a re d  by c o n d e n s in g  

o - t h i o l b e n z o i c  a c i d  and o - a n i s i d i n e  i n  p y r i d in e  s o l u t i o n  

w i th  pho sp h o ru s  t r i c h l o r i d e  a s  t h e  c o n d e n s in g  a g e n t .  The 

u s u a l  p ro c e d u re  f o r  t h i s  p r o c e s s  was a d o p te d  ( s e e  p a g e /7 * ) .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  u s e d : -

1 5 .4  gm. f ^ / l O m o l . )  .........  o - t h i o l b e n z o i o  a c i d .

25 .6  gm. f ^ / 5  m o l . )  ..........  o - a n i s i d i n e .

10 o . c .............................................. p y r i d i n e .

6 c . c ................................................ p h o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f  o - a n i s i d i d e  was e q u a l  to  75$  o f  t h e o r y .  

The o - a n i s i d i d e  o f  o - t h i o l b e n z o i c  a c i d  c r y s t a l l i s e d  from  

b e n z e n e -n i t r o b e n z e n e  (7 5 :2 5  + I T o r i t ) i n  s m a l l  f i n e  w h i t e  

n e e d le s  w h ich  had a  m e l t i n g - p o i n t  o f  1 5 6 -1 5 7 °C .,  and w h ich  

w ere i n s o l u b l e  i n  b o i l i n g  aq ueous  s o l u t i o n s  o f  sodium  

h y d ro x id e  b u t  d i s s o l v e d  r a p i d l y  i n  warm 1 a l c o h o l i c  

p o ta s s iu m  h y d ro x id e  s o l u t i o n .

(Found: -  1  = 5 .8 $ ;  S -  1 2 .6 $ .  C1 4 % 3 °2 ^  S r e $u i r e s

5  = 5.455 and 3 = 1 2 .4 $ ) .

/
Y

\
/
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U /Chi b o ? . l inr; t h e  o - a n i s i d i d e  w i t h  “ / I  a l c o h o l i c  

p o ta s s iu m  h y d ro x id e  s o l u t i o n  f o r  f o u r  ho u rs  i n  th e  u s u a l  

manner and w ork ing  up th e  p r o d u c t s  o f  h y d r o l y s i s  i n  t h e  

c u s tom ary  maimer,  o - t h i o l b e n z o i c  a c i d  and o - a n i s i d i n e  

were o b t a i n e d .



P r e p a r a t i o n  o f  t h e  , |> -m e t,h o x y -2 - to lu id id e  o f ' o - t h i o l b e n z o i g

; c JJp* r e f e r e n c e  t o  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e  

& H » e th o x y i-2 - to lu id id e  o f  o - t h i o l b e n z o i c  a c i d  c o u ld  he o b t a i n 

e d  i n  t h e  l i t e r a t u r e .

T h is  a ry la m id e  was r e a d i l y  p r e p a r e d  hy th e  u s u a l  

" P y r i d i n e ” P r o c e s s ,  f u l l  d e t a i l s  o f  w h ic h  a r e  g iv e n  on 

page H *  .

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  u s e d : -

7 .7  gm. ( ^ / 2 0 m o l . )  . . . .  o - t h i o l h e n z o i c  a c i d .

8 .0  gm. f 1/ 20 m o l.*
e x c e s s ) . . . .  h - m e th o x y - 2 - to lu id in e .

5 c . c .  ...................................... p y r i d i n e .

3 c . c .   .......... .. p h o sp h o ru s  t r i c h l o r i d e .

Y ie ld  o f  a ry la m id e  was e q u i v a l e n t  t o  81$ o f  t h a t  t h e o -  

: r e t i c a l l y  p o s s i b l e .

The 3 - m e t h o x y - 2 - to l u i d id e  o f  o - t h i o l h e n z o i c  a c i d  r e -  

: c r y s t a l l i s e d  from  n i t r o b e n z e n e  ( S o r i t )  i n  s m a l l  f i n e  w h i te  

n e e d l e s  w h ich  had a  m e l t i n g - p o i n t  o f  233-23 4°  C. The 

a ry la m id e  was i n s o l u b l e  i n  b o i l i n g  aqueous  sodium  h y d ro x id e  

S o l u t i o n s  b u t  d i s s o l v e d  s lo w ly  i n  c o ld ,  more q u ic k ly  i n  warm 

s / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

( fo u n d :  -  /
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( Found: - H = 5.15&; S = 11.856. C E 0 E S r e q u i r e s
J L O  J L O  a

H = 5 .1 $  and S = 11.756).

On b o i l i n g  th e  § - m e th o x y - £ - to lu id id e  o f  o - t h i o l b e n z o i c  

a c i d  w i th  ^ / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  i n  a  

f l a s k  f i t t e d  w i th  a  r e f l u x  c o n d e n se r  f o r  f o u r  h o u r s ,  h y d ro - 

: l y s i s  to o k  p l a c e  and on w o rk in g  up  t h e  p r o d u c t s  o f  h y d ro 

l y s i s  i n  th e  u s u a l  m anner, o - t h i o l b e n z o i c  a c i d  and 5-m ethoxy 

- 2 - t o l u i d i n e  w ere  o b ta in e d .



P r e p a r a t i o n  o f  t h e  p (  -  n a p h th y la m id e  o f  o - t h i o l b e n z o i c

a c i d .

I I■ \  /

< _ >
Ho r e f e r e n c e  t o  th e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e  

C i-n a p h th y la m id e  o f  o - t h i o l b e n z o i c  a c i d  c o u ld  be found  i n  

t h e  l i t e r a t u r e .

f M s  A ry lam ide  w as r e a d i l y  p re p a re d  by th e  a u th o r  by 

c o n d e n s in g  o - t M o l b e h z b i c  a c i d  and c i - n a p h th y la m in a  i n  

p y r id in e  s o l u t i o n  -using p h o sp h o ru s  t r i c h l o r i d e  a s  t h e  eon -  

: d e n s in g  a g e n t ,  The c i -n a p h th y la m id e  Was worked u p  i n  th e  

u s u a l  manner f o r  t h i s  p r o c e s s .

The f o l lo w in g  q u a n t i t i e s  w e re  u s e d : -

1 5 .4  gm. ( ^ / l O  m o l . )  .......... o - t h i o l b e n z o i c  a c i d .

1 4 .3  gm. f 1/ 10 m o l . ) . . . . .  - n a p h th y la m in e .

10 c . c ..............................................p y r i d i n e .

6 c . c ................................................  p h o sp h o ru s  t r i c h l o r i d e .

I t  w i l l  be n o te d  m o le c u la r  p r o p o r t i o n s  were u se d  i n  

t h i s  p r e p a r a t i o n  a s  i t  was found  t h a t  i n  th e  c a s e s  o f  t h e  

and  -n a p h th y la m id e s  ( q .w . )  o f  o - t h i o l b e n z o i c  a c i d  

th e  b e s t  r e s u l t s  w e re  o b ta in e d  when e q u im o le c u la r  p r o p o r t i o n s  

w ere u s e d ,  The y i e l d  o f  e t -n a p h th y la m id e  was 91$  o f  t h a t  

t h e o r e t i c a l l y  p o s s i b l e .

The -n a p h th y la m id e  c r y s t a l l i s e d  from  n i t r o b e n z e n e



( U o r i t )  i n  s m a l l  w h i te  c r y s t a l s  w hich  m e l te d  a t  247-24:80 C. 

( fo u n d :  - I  = 5 .2 $ ;  S = 1 1 .5 $ .  0 U S r e q u i r e s

H r  5 .0 $  and S -  1 1 .5 $ ) .

The a ry la m id e ,  a s  u s u a l ,  was i n s o l u b l e  i n  b o i l i n g  

aqueous c a u s t i c  so d a  s o l u t i o n s  b u t  was s o l u b l e  i n  c o ld
TKT

/ 1  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .  On b o i l i n g  

th e  a iy la m id e  w i th  ^ / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  

s o l u t i o n  i n  a  f l a s k  f i t t e d  w i t h  a  r e f l u x  c o n d e n se r  f o r

f o u r  h o u rs  h y d r o l y s i s  to o k  p la c e  and  o - t h i o l b e n z o i c  a c i d
C -

and -n ap h th y lam in e  w ere  i s o l a t e d  on w o rk in g  up i n  t h e  

u s u a l  m an ner .



P r e p a r a t i o n  o f  t h e  /$  - 2aaph.tl1yXami.de o f  o - t h i o l b e n z o i c  a c i d .

jL  CO-/**/

l o  r e f e r e n c e  t o p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e

f l  -n a p h th y la m id e  o f  o - t h i o l b e n z o i c  a c i d  c o u ld  he found  i n  

th e  l i t e r a t u r e .

T h is  a iy la m id e ,  how ever, was r e a d i l y  p re p a re d  by c o n 

d e n s i n g  o - t h i o l h e n z o i c  a c i d  andytf- n a p h th y la m in e  i n  p y r id in e  

s o l u t i o n  and u s in g  phospho ru s  t r i c h l o r i d e  a s  th e  c o n d e n s in g  

a g e n t .  The method o f  w o rk in g  up th e  a ry la m id e  was t h e  u s u a l  

one f o r  t h i s  p r o c e s s .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 5 .4  gm. ( ^ / l O m o l . )  ............. o - t h i o l b e n z o i c  a c i d .

1 4 .3  gm. f ^ / lO  m o l . )   n a p h th y la m in e .

10 c . c ............................................. p y r i d i n e .

6 c . c ................................................ p h o sp h o ru s  t r i c h l o r i d e .

The f l  -n a p h th y la m id e  c r y s t a l l i s e d  from n i t r o b e n z e n e  (STorit) 

i n  s m a l l  m ic ro  c ream  c o lo u re d  p l a t e s  ( r e c t a n g u l a r )  w h ic h  

m e l te d  a t  167-168° C. These c r y s t a l s  w ere  i n s o l u b l e  i n  

b o i l i n g  aqueous sodium  h y d ro x id e  s o l u t i o n s  b u t  w ere  s o l u b l e  

i n  c o l d  ® / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

( P ound : -  If -  5 .1 $ ;  S * 1 1 .6 $ .  O H S  r e q u i r e s

ff * 5 .0 $  and  S = 1 1 .5 $ ) .



On b o i l i n g  t h e  £  -n a p h th y la m id e  w i t h  ® / l  a l c o h o l i c  

p o ta s s iu m  h y d ro x id e  s o l u t i o n  i n  a  f l a s k  f i t t e d  w i t h  a  

r e f l u x  c o n d e n s e r ,  h y d r o l y s i s  t o o k  p l a c e  and f l  -n a p h th y la m in e  

and  o - t h i o l b e n z o i c  a c i d  were i s o l a t e d  by w ork ing  up t h e  

p r o d u e t s  o f  h y d r o l y s i s  i n  t h e  u s u a l  m anner.



193.

3 e c t i o n  I I .  A ry lam id es  o f  p - th io lb fe n z o ic  a o id .
SMt

t o - # * -  *  .
P r e p a r a t i o n  o f  p - t h i o l b e n z o i c  a o id .

The method o f  p r e p a r a t i o n  o f  p - t h i o l b e n z o i c  a c i d  

a d o p te d  by  th e  a u th o r  was s i m i l a r  t o  t h a t  recommended by 

G. Thompson ( J .  S o c . Ghem. I n d . ,  1925 , 44 , 196T ); th e  

o n ly  d i f f e r e n c e  b e in g  t h a t  i n s t e a d  o f  r e d u c in g  th e  p - d i -  

t h io - b e n z o i e  a c i d  i n  sodium c a r b o n a t e  s o l u t i o n  w i th  i r o n  

powder a t  t h e  b o i l  f o r  2 days a s  s u g g e s te d  by Thompson 

( l o o .  c i t . ) ,  t h e  a u th o r  was a b le  t o  b r i n g  a b o u t  r e d u c t i o n  

o f  t h e  p - d i j t h i o - a c i d  i n  15 m in u te s  by d i s s o l v i n g  th e  a c i d  

i n  sodium h y d ro x id e  s o l u t i o n  and a d d in g  sodium  h y p o s u lp h i te  

t h e r e b y  g r e a t l y  s h o r t e n i n g  t h e  t im e  o f  r e d u c t i o n .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  u s e d : -

1 3 .7  gm............................... p -am ind S b enzo ic  a c i d .

20 c . c .................................. c o n c .  h y d r o c h l o r i c  a c i d .

6 .9  gm............................... .. sodium  n i t r i t e .

8 .5  gm.................................  sodium  s u lp h id e  ( f u s e d )

3 .4  gm.  .................. .. s u l p h u r .

6 . 0  gm................................. sodium  h y d ro x id e  s t i c k s .

The p -am in c$ b e n zo ic  a c i d  was d i s s o l v e d  by b o i l i n g  th e  

a c i d  w i t h  th e  h y d r o c h lo r i c  a c i d  and 100 c . c .  o f  w a t e r .  The



1 9 4 .

s o l u t i o n  was t h e n  c o o le d  down t o  0° C. and  d i a z o t i s e d  

by a d d in g  the  sodium  n i t r i t e ,  w h ich  had p r e v i o u s ly  been  

d i s s o lv e d  i n  b o i l i n g  w a t e r  and  s u b s e q u e n t ly  c o o le d  to  0°G. 

D uring  th e  c o u rs e  o f  d i a z o t i s d t i o n  c a re  was ta k e n  t h a t  th e  

t e m p e r a tu r e  o f  t h e  d i a z o - s o l u t i o n  d i d  n o t  r i s e  above 5° C . t 

and  t h i s  was acco m plished  by a d d in g  c ru s h e d  i c e  t o  th e  

s o l u t i o n  a s  r e q u i r e d  and by e x t e r n a l  c o d i n g .  The d ia z o  

s o l u t i o n  was th o ro u g h ly  s t i r r e d  d u r in g  t h i s  t im e .

The sodium  p o ly s u lp h id e  s o l u t i o n  was p r e p a re d  by f i r s t  

d i s s o l v i n g  th e  sodium  s u lp h id e  i n  100 c . c .  o f  w a te r  and th e n  

a d d in g  th e  s u lp h u r  and b o i l i n g  th e  whole u n t i l  t h e  s u lp h u r  

had gone c o m p le te ly  i n t o  s o l u t i o n .  A s m a l l  amount o f  a  b l a c k  

i n s o l u b l e  compound s e t t l e d  ou t  and t h i s  was f i l t e r e d - o f f .

The sodium h y d ro x id e  s t i c k s ,  d i s s o l v e d  i n  a b o u t  100 c . c .  o f  

w a t e r ,  were th e n  added t o  th e  f i l t r a t e .  The sodium  p o ly -  

: s u lp h id e  s o l u t i o n  was t h e n  c o o le d  down t o  0° C. by th e  

a d d i t i o n  o f  c ru s h e d  i c e .  The d i a z o - s o l u t i o n  was t h e n  c a r e -  

: f u l l y  ru n  i n  to  th e  sodium  p o ly s u lp h id e  s o l u t i o n .  Thorough 

m ix ing  o f  t h e  two s o l u t i o n s  was m a in ta in e d  by u s i n g  a  

m e c h a n ic a l  s t i r r e r .  Care was, o f  c o u r s e ,  t a k e n  t h a t  t h e  

t e m p e r a tu r e  o f  th e  m ix tu re  d id  n o t  ex ce ed  5° C. -  c ru sh e d  

i c e  b e in g  added t o  th e  s o l u t i o n  when n e c e s s a r y .  I t  was 

o b s e rv e d  t h a t  on t h i s  o c c a s io n  p r a c t i c a l l y  no f r o t h i n g  o -  

t c o u r r e d  d u r in g  t h e  e v o l u t i o n  o f  t h e  n i t r o g e n  -  t h i s  was i n
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c o n t r a s t  w i th  t h e  a u t h o r r s e x p e r ie n c e  i n  p r e p a r in g  o - t h i o l -  

:h e n z o ic  a c i d  ( q . v . ) .  When a l l  o f  th e  d i a z o ^ s o l u t i o n  had 

b een  a d d e d ^ s t i r r i n g  was s to p p e d  and t h e  s o l u t i o n  a l lo w e d  to  

rem a in  a t  l a b o r a t o r y  te m p e ra tu re ^ ,  o v e r n ig h t  to  e n s u re  

com ple te  e v o l u t i o n  o f  n i t r o g e n .  The c o lo u r  o f  th e  s o l u t i o n  

was t h e n  o l iv e - y e l l o w  and  r e a c t e d  f a i n t l y  a l k a l i n e  t o  T h ia z o le  

p a p e r .  The p - d i - t h i o b e n z o i c  a c id  was p r e c i p i t a t e d  f rom  th e  

s o l u t i o n  by  th e  a d d i t i o n  o f  a s l i g h t  e x c e s s  o f  c o n c .  h y d ro -  

: c h l o r i c  a c id  ( b lu e  to  ^ o n g o f^ed  p a p e r ) ,  and  was f i l t e r e d -  

o f f  a t  th e  pump and washed once w i th  w a t e r .  To remove e x c e s s  

s u lp h u r  th e  d i j j t h i o - a c i d  was t h e n  d i s s o lv e d  i n  sodium  c a rb o n -  

: a t e  s o l u t i o n  (6 gm. an h y d rous  sodium  c a r b o n a t e  i n  200 c . c .  

w a t e r ) ,  t h e  s o l u t i o n  b o i l e d  and f i l t e r e d ;  t h e  d i - t h i o  a c i d  

b e in g  r e p r e c i p i t a t e d  from  t h i s  s o l u t i o n  by th e  a d d i t i o n  o f  a  

s l i g h t  e x c e s s  o f  h y d r o c h lo r i c  a c i d  ( b lu e  to  &>ngo*:Red p a p e r ) .

The r e p r e c i p i t a t e d  d i ^ t h i o - a c i d  was f i l t e r e d  _ h s u c t i o n  and

a c id  t o  t h e  p - t h i o l b e n z o i c  a c id  t h e  fo rm e r  was d i s s o l v e d  i n  

a  s l i g h t  e x c e s s  o f  sodium  h y d ro x id e  s o l u t i o n  (5 c . c .  30$

Ha OH s o l u t i o n  i n  500 c . c .  w a t e r ) ,  t h e  s o l u t i o n  b ro u g h t  t o  

t h e  b o i l  and 10 grams o f  sodium  h y p o s u lp h i t e  (9 1 $  UagSgO^) 

added  over & p e r io d  o f  10 m in u te s .  The s o l u t i o n  im m e d ia te ly  

chan g ed  c o lo u r  from a  deep  b ro w n is h -y e l lo w  to  a  p a le  s t r a w  

y e l lo w .  A f t e r  th e  a d d i t i o n  o f  t h e  h y p o s u lp h i te  t h e  whole

washed f r e e  from h y d r o c h lo r i c  a c i d .  To re d u c e  th e  p - d l * th i o - '
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was b o i l e d  f o r  a  f a r t h e r  5 m in u te s .  The s o l u t i o n  a t  th e  

end o f  t h i s  p e r io d  c o lo u r e d  In d a n th re n ^ Y e l lo w  G p a p e r  a  

c o m  f lo w e r ,  b lu e  shade  i n  t h r e e  se c o n d s  (and so i n d i c a t i n g  

t h e  p re s e n c e  o f  s u f f i c i e n t  h y p o s u l p h i t e ) .  I f  th e  s o l u t i o n  

d id  n o t  r e a c t  i n  t h i s  manner t o  I n d a n th r e n £ je l lo w  G papeij 

more h y p o s u lp h i te  was added and b o i l i n g  c o n t i n u t e d  f o r  a  

few m inu tes  l o n g e r .  This was r e p e a t e d  u n t i l  th e  s o l u t i o n  

gave t h e  c o rn f lo w e r  b lu e  r e a c t i o n  w i th  In d a n th re n iY e l lo w  

G p a p e r .  The s o l u t i o n  was t h e n  c o o le d  and  th e  p - t h i o l -  

: b e n zo ic  a c id  p r e c i p i t a t e d  by a d d in g  a  s l i g h t  e x c e s s  o f  

a c e t i c  a c i d .  The p u t t y  c o lo u r e d  p r e c i p i t a t e  was f i l t e r e d  

o f f  a t  th e  pump and w ashed  tw ic e  w i th  c o ld  w a t e r .  The p r e -  

: c i p i t a t e  was r e d i s s o l v e d  i n  sodium  h y d ro x id e  s o l u t i o n , t h e  

s o l u t i o n  b o i le d  and f i l t e r e d .  The p - t h i o l b e n z o i c  a o id  was 

th e n  p r e c i p i t a t e d  by a d d in g  h y d r o c h lo r i c  a c id  i n  s l i g h t  

e x c e s s  (b lu e  to  C o n g o ^ ed  p a p e r ) .  T h is  was f i l t e r e d f w i t h  

s u c t i o n  and washed f r e e  from  m in e r a l  a c i d  w i t h  c o ld  w a t e r .  

The p - t h io l b e n z o i c  a c i d  was t h e n  d r i e d  a t  50°C. I t  was 

found  most im p o r ta n t  to  d ry  a t  a  low t e m p e r a t u r e .  The 

y i e l d  o f  p - th io lb e n z o ic  a c i d ,  c a l c u l a t e d  on a m in o -a o id  was 

e q u a l  t o  80$ o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .  The a c i d  

m e l te d  a t  2lO$C. -  r a t h e r  i n d e f i n i t e l y .  On s u b l im in g  t h e  

a c id  u n d e r  red u ced  p r e s s u r e ,  a s  s u g g e s te d  by Thompson 

( l o c .  c i t . ) ,   ̂ s m a l l  c o l o u r l e s s  g l i s t e n i n g  p i s t e s  were
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o b t a i n e d  w h ich  m e l te d  a t  218-219°C.

( Found: - C(micro ) - 5 4 .6 $ ;  H(micro)  - 4.0'/b. S (m ic ro )  - 

2 0 . 6/o. C? Hg Og S r e q u i r e s  C r 5 4 .5 $ ,  E = 3*9$ and 

S = 2 0 .8 $ ) .
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P r e p a r a t i o n  o f  th e  a n i l i d e  o f  p - t h i o l b e n z o i c  a c i d .
SH

3Jo r e f e r e n c e  t o  th e  p r e p a r a t i o n  o r  p r o p e r t i e s  ©f t h e  

a n i l i d e  o f  p - t  h i  o l  b e n z o ic  a c i d  c o u ld  be found  i n  t h e  l i t e r -  

: a t u r e .

The a n i l i d e  o f  p - t h i o l b e n z o i c  a c id  was p r e p a r e d  by- 

c o n d e n s in g  p - t h i o l b e n z o i c  a c i d  and a n i l i n e  i n  p y r id in e

s o l u t i o h ,  and  u s i n g  p h o sp h o ru s  t r i c h l o r i d e  a s  t h e  c o n d e n s in g

a g e n t .

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  p s a d : -

7 .7  gm. 0~/ZO m o l . )    p - t h i o l b e n z o i c  a c i d .  ;

9 .3  gm. (*VlO m o l . )    a n i l i n e .

5 e . o .  .......... .............................. p y r i d i n e .

3 c . c .     ........................ .. p h o sp h o ru s  t r i c h l o r i d e .

The p - t h i o l b e n z o i c  a c i d  and  t h e  a n i l i n e  were d i s s o l v e d  

i n  t h e  p y r i d in e  by  h e a t i n g  to  70°C. The p h o sp h o ru s  t r i -  

: c h l o r i d e  was added i n  s m a l l  am ounts a t  a  t im e  over  a  p e r io d  

o f  h a l f  pn  hour* The t e m p e r a tu r e  o f  t h e  m ix tu r e  was t h e n  

m a in t a in e d  a t  115°C. f o r  f o u r  h o u rs  l o n g e r .  D urin g  th e  

c o u r s e  o f  t h e  r e a c t i o n  t h e  m ix tu r e  was w e l l  s t i r r e d .  On 

c o o l i n g  t h t  r e a c t i o n  m ix tu r e  t o  7Q°Q., 75 c . c .  o f  a l c o h o l
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w ere  added and th e  whole h o i l e d  on th e  s t e a m - b a th  u n t i l  

com plete  s o l u t i o n  had t a k e n  p l a c e .  On a l l o w in g  to  rem ain  

i n  t h e  i c e - c h e s t  o v e r - n ig h ty th e  s o l u t i o n  d e p o s i te d  a w h ite  

c r y s t a l l i n e  p ro d u c t  w h ich  was f i l t e r e d  o f f  w i t h  s u c t i o n , 

washed w ith  a l c o h o l ,  and  d r i e d .  W ater (-J- volume o f  f i l -  

: t r a t e )  was c a r e f u l l y  added  to  t h e  f i l t r a t e  w h i le  t h e  whole 

was w e l l  s t i r r e d .  A w h i te  f l o c c u l e n t  p r e c i p i t a t e  was o b t a i n -
rtj

: ed and t h i s  was f i l t e r e d ^ a t  th e  pump, washed w i t h  w a t e r  and 

d r i e d .  This p r e c i p i t a t e  c o n s i s t e d  a lm o s t  e n t i r e l y  o f  a n i l i d e .  

The t o t a l  y i e l d  o f  a n i l i d e  was e q u a l  t o  83$  o f  t h a t  t h e o r e t i c  -  

t a l l y  p o s s i b l e .

The a n i l i d e  o f  p - t h i o l b e n z o i c  a c id  was c r y s t a l l i s e d  

from  n i t ro b e n z e n e  ( U o r i t )  and o b ta in e d  in  f i n e  w h i t e  n e e d le s  

w h ic h  m e lted  a t  263-264°C . The a n i l i d e  was i n s o l u b l e  i n  

b o i l i n g  aqueous s o l u t i o n s  o f  sodium  h y d ro x id e  b u t  d i s s o l v e d  

r e a d i l y  i n  warn / l  a l c o h o l i c  c a u s t i c  p o ta s h  s o l u t i o n .  On 

a d d i t i o n  o f  w a te r ,  even  i n  s m a l l  amount, t o  t h e  ® /l  a l c o h o l i c  

p o ta s s iu m  hydrox ide  s o l u t i o n  o f  th e  a n i l i d e # t h e  a n i l i d e  was 

p r e c i p i t a t e d  unchanged .

( P ound : -  H - 5 .8 $ ;  S -  1 3 .5 $ ;  C a lc u la t e d  f o r  C13 HX1 O I S  

- U s  6 .1 $ ;  and S = 1 3 .9 7 $ ) .

On b o i l i n g  th e  5 / i  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  

o f  th e  a n i l i d e  i n  a  f l a s k  f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r  f o r  

f o u r  h o u rs ,  h y d r o l y s i s  to o k  p la c e  and p - t h i o l b e n z o i c  a c i d  and
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a n i l i n e  were i s o l a t e d  i n  th e  u s u a l  m anner. The p - t h i o l -  

:b e n z o ie  a c id  was i d e n t i f i e d  by su b l im in g  t h e  a c i d  com- 

:p o n en t  o b ta in e d  by h y d r o l y s i s  when p u re  p - t h i o l b e n z o i c  

a c i d  was o b ta in e d .
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P r e p a r a t i o n  o f  th e  S -m e th o x y - 2 - to lu id id e  o f  p - t h i o l b e n z o i c

Ho r e f e r e n c e  t o  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  t h e

i n  t h e  l i t e r a t u r e .

T h is  a ry la m id e  was p re p a re d  i n  e x a c t l y  t h e  same manner 

a s  t h e  a n i l i d e  o f  p - t h i o l b e n z o i c  a c i d  -  f u l l  d e t a i l s  o f  th e  

method o f  p r e p a r a t i o n  o f  w hich  fire g iv e n  on page 119 .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

7 .7  gm. ( V s O m o l . )  ..............  p - t h i o l b e n z o i c  a c i d .

8 .0  gm. (^ /ZO  m o l . )  ................  5 - m e t h o x y - 2 - to l u i d in e .

5 c . c ..................................................  p y r i d i n e .

3 c . c ..................................................  p h o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f  § - m e th o x y - 2 - to lu id id e  was e q u a l  t o  81$  o f  t h a t  

t h e o r e t i c a l l y  p o s s i b l e .  On r e c r y s t a l l i s i n g  from  n i t r o b e n 

z e n e  ( H o r i t )  t h e  5 - m e t h o 3 y - 2 - to lu id id e  o f  p - t h i o l b e n z o i c  

a c i d  was o b ta in e d  in  c o l o u r l e s s  f i n e  m i c r o - c r y s t a l l i n e  

n e e d l e s  w hich  had a  m e l t i n g  p o in t  o f  235-36°C .

( Pound: - H(M icro) -  5 .1 $ .  -  H-j^ Og IT S r e q u i r e s

H r  5 .1 $ .

a c i d .

i
/ ■
<— '

5 - m e th o x y - 2 - to lu id id e  o f  p - t h i o l b e n z o i c  a c i d  c o u ld  be found



202.

L ike  th e  o th e r  a ry la m id e s  o f  p - t h i o l b e n z o i c  a c id

exam ined th e  S : -m e th o x y -2 - to lu id id e  w a s , i n s o l u b l e  i n  b o i l i n g

aqueous s o l u t i o n s  o f  sodium  h y d ro x id e ,  b u t  was s o lu b le  i n  
H /w arn  / I  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .  On b o i l i n g  

t h e  ® / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  i n  a  f l a s k  

f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r  f o r  fo u r  h o u r s ,  h y d r o l y s i s  

o c c u r re d  and p - t h i o l b e n z o i c  a c id  and  5 - ® e th o x y - 2 - to lu id in e  

were i s o l a t e d .
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■ Prepara tion  o f  th e  ^ - n a p h th y la m id e  o f  p - t h i o l b e n z o i c  a c i d .

CO • M *t'

Ho r e f e r e n c e  t o  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f th e  

-n ap h th y lam id e  c o u ld  be found i n  th e  l i t e r a t u r e .

The ^ - n a p h t h y l a m i d e  o f  p - t h i o l b e n z o i c  a c i d  was p r e p a r e d  

in  e x a c t l y  the  same way a s  th e  a n i l i d e  o f  t h i s  a c i d .  F u l l  

d e t a i l s  o f  t h e  method o f  p r e p a r a t i o n  o f  t h e  a n i l i d e  a r e  g iv e n  

on page n * ) .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u se d :  f o r  

p r e p a r i n g  t h e  f t  - n a p h th y la m id e : -

7 .7  gm. f ^ /E O m o l . )  ..............  p - t h i o l b e n z o i c  a c i d .

7 .2  gm. f V 8 0  m o l . )  ..............  f t  -n a p h th y la m in e .

5 c . c ..................................................  p y r i d i n e .

3 c . c ..................................................  p h o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f f t  -n a p h th y la m id e  o b ta in e d  was e q u i v a l e n t  t o  

97$  o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .

The f t  -n a p h th y la m id e  o f  p - t h i o l b e n z o i c  a c i d  c r y s t a l l i s e d  

from  n i t r o b e n z e n e  i n  w h i t e  f i n e  m i c r o - c r y s t a l l i n e  n e e d l e s  

w hich  m e l te d  a t  282-283°C .

( P o u n d :-  H (m icro )  -  5 .1 #  and 3 -  1 1 .0 #  C17 E13 0 H 3 

r e q u i r e s  31 -  5 .0 #  and S = 1 1 .4 # ) .



204.

T h is  a ry la m id e  was a l s o  i n s o l u b l e  i n  b o i l i n g  aqueous 

sodium  h y d ro x id e  s o l u t i o n s  b u t  s o l u b l e  i n  warm ^ / l  a l c o h o l i c  

p o ta s s iu m  h y d ro x id e  s o l u t i o n .  On b o i l i n g ^ f o r  f o u r  h o u rs  4 the  

/ I  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  o f  the/®  - n a p h t h y l -  

: amide i n  a  f l a s h  f i t t e d  w i t h  a  r e f l u x  c o n d e n s e r ,  h y d r o l y s i s  

o c c u r r e d  a n d f i -n a p h th y la m in e  and  p - t h i o l b e n z o i c  a c i d  

( i d e n t i f i e d  a f t e r  p u r i f i c a t i o n  by s u b l i m a t io n )  were o b ta in e d  

on w o rk in g  up th e  p r o d u c t s  o f  h y d r o l y s i s  i n  th e  u s u a l  m anner.
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S e c t io n  I I I .  A ry lam id es  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d .

5M

, r - The p r e p a r a t  io  n  p f  8 -  t b i  o 1 -  3 -n a p h t  ho i e  ac  i  d i  a 

h p i e f l y  d e s c r ib e d  i n  D .E .P ,  240 ,118  ( K a l le  & Go*) h u t  

no e x p e r im e n ta l  d e t a i l s  o r  a n a l y s i s  o f  t h e  a c i d  a r e  g iv e n .

th e  same manner a s  o ~ th io lb e n z o ie  a c i d  was p re p a re d  ( c f .  

page ; 7 / )•

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l a  , » e r e  u s e d : -  ;

20 gnu • . . . .  c ru d e  2 -am in o -3 -n ap h th o ic -  aG id  = 1&.7 gnu 
( 1 /1 0  m o l . )  p u re  a c i d .

20 c . c ...............cono . h y d r o c h l o r i c  a c i d .

7 . 0  gin. . .  . . .so d iu m  n i t r i t e .

The 2-am ino- 3 - n a p h th o ic  a c id  was d i s s o l v e d  by b o i l i n g

The a u th o r  has b e en  a b le  t o  p r e p a r e  th e  a c i d  i n  e x a c t l y

8 .5  gm 

3 .5  gm 

6 . 0  gm

sodium  s u lp h id e  f f u s e d )  

s u l p h u r .

sodium  h y d ro x id e  s t i c k s

w i t h  t h e  i y d r o c h lp r iC  a c id  and 500 c . c .  o f  w a t e r .  The 

s o l u t i o n  Was t h e n  c o o le d  down t o  0®C. and d i a z o t i s e d  i n

cfare b e in g  tak G h  t h a t  th e  t e m ^ r a t u r e  o f

t h e  d l a z  O 's o l u t i o n  d i d  n o t  exc&ed 5 C. The d iazo*  s o l u t i o n  

W as f i l t e r e d  t ( T  remove a  s m a l l  amount o f  a  b l a c k  i n s o l u b l e  
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p r o d u c t .  The d i a z o - s o l u t i o n  was th e n  mixed w i t h  t h e  sodium  

p o ly s u lp h id e  s o l u t i o n  w h ich  had b e en  p r e p a re d  i n  th e  u s u a l  

way. D u ring  th e  m ix in g  th e  t e m p e r a tu re  was n e v e r  a l lo w e d  

above 5°C. and t o  e n s u re  th o ro u g h  m ix in g  a m e c h a n ic a l  s t i r r e  

was em ployed. Towards t h e  end  o f  t h e  r e a c t i o n ^  f r o t h i n g  

o c c u r r e d  and t h i s  was p re v e n te d  by th e  a d d i t i o n  o f  a  s m a l l  

q u a n t i t y  o f  e t h e r .  On a l lo w in g  th e  m ix tu r e  t o  rem a in  

s t a n d in g  a t  l a b o r a t o r y  t e m p e r a tu r e  o v e r n ig h t  t o  e n su re  

co m p le te  e v o l u t i o n  o f  n i t r o g e n . t h e  s o l u t i o n  a c q u i r e d  an 

o l i v e - y e l l o w  c o lo u r .  The s o l u t i o n  was t h e n  f i l t e r e d  t o  

remove a  s m a l l  q u a n t i t y  o f  i n s o l u b l e  m a t e r i a l  and  th e  o -  

d i t h i o j n a p h t h o i c  a c i d  p r e c i p i t a t e d  by t h e  a d d i t i o n  o f  h y d ro -
. -j  r . -

• .c h lo r ic  a c i d .  The d f j t h i o —a c i d  was f i l t e r e d  o f f  a t  t h e  

pump, washed w i th  w a te r  and  f r e e d  from  any e x c e s s  s u lp h u r  by 

b o i l i n g  w i th  sodium  c a r b o n a te  s o l u t i o n  and f i l t e r i n g .  The 

d iQ th io ^ a c id  was re  p r e c i p i t a t e d  by t h e  a d d i t i o n  o f  h y d ro -  

: c h l o r i c  a c i d ,  f i l t e r e i f ^ w i t h  s u c t i o n  and washed f r e e  from  

m in e r a l  a c id  w i t h  w a t e r .  The d i g t h i o - a c i d  was d r i e d  a s  w e l l  

a s  p o s s i b l e  a t  t h e  pump and t h e n  re d u c e d  t o  2 - t h i o l - 3 - n a p h ~  

: t h o i c  a c i d  by b o i l i n g  i n  a  f l a s k  u n d e r  a  r e f l u x  c o n d e n se r  

w i t h  z in c  d u s t  (9 9 .9 $ )Z n )  and g l a c i a l  a c e t i c  a c i d  (28 gm.

Zn , 300 c . c .  CHg • COOH) f o r  f o u r  h o u r s .  On c o o l i n g ,  t h e  

p a le  y e l lo w  amorphous p r e c i p i t a t e ,  w h ic h  h ad  s# p * * * t* i»  wmm 

f i l t e r e d  o f f  a t  t h e  pump and  washed once w i t h  w a t e r ;  i t  we* 

t h e n  b o i l e d  up i n  a  b e a k e r  w i t h  e x c e s s  sodium  h y d ro x id e
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s o l u t i o n  f o r  20 m in u te s  t o  remove z i n c .  The i n s o l u b l e  

m a t t e r  was f i l t e r e d - e f f  and  washed w i t h  warm w a t e r .  On 

a d d in g  h y d r o c h lo r i c  a c i d  t o  t h e  f i l t r a t e  (b lu e  to  £ongo 

p a p e r )  t h e  2 - t h i o l - 3 - n a p h t h o i c  a c id  was p r e c i p i t a t e d  

a s  a  p a le  y e l lo w  f l o c e u l e n t  s u b s t a n c e .  The 2 - t h i o l - 3 -  

n a p h th o ic  a c i d  was f i l t e r e d / £ t  th e  pump and w ashed f r e e  

from  h y d r o c h lo r ic  a c i d .  On c r y s t a l l i s i n g  from  d i l u t e  a l c o h o l  

(5 0  p a r t s  a l c o h o l :  50 p a r t s  w a t e r ) ,  2 - t h i o l - 3 - n a p h t h o i c  a c i d  

was o b ta in e d  a s  a  p a le  y e l lo w  c r y s t a l l i n e  p ro d u c t  w hich  m e l t -  

: ed a t  275-276° C.

In  s e v e r a l  e x p e r im e n ts  u s i n g  t h i s  method o f  p r e p a r a t i o n  

y i e l d s  e q u a l  t o  8 5 -90$  o f  t h e  t h e o r e t i c a l  w ere  o b ta in e d .

( ffound: -  O (m icro) -  6 5 .3 $ .  E (m ic ro )  -  4 .0 $ .  S (m ie ro )  -  

1 5 .7 $ .  C^q' Eg • SH • GOgH -  £[3 Og S r e q u i r e s  0 = 64 .7$:

E = 3 .9 2 $  and  S = 1 5 .7 $ ) .
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P r e p a r a t i o n  o f  t h e  a n i l i d e  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d .

Fo r e f e r e n c e  to  t h e  p r e p a r a t i o n  or p r o p e r t i e s  o f  th e  

a n i l i d e  o f  2 - t h i o l - 3 - n a p h t h o l e  a c i d  c o u ld  he found i n  th e  

l i t e r a t u r e .

The a u th o r  has  b e e n  a b le  to  p r e p a r e  t h i s  a ry la m id e  by 

c o n d e n s in g  2 - t h i o l - 3 - n a p h t h o i c  a c i d  and a n i l i n e  (R a t io  o f  

a c i d :  a n i l i n e  * 1 m o l . :  2 m o l s . )  i n  p y r id in e  s o l u t i o n  and 

u s in g  ph o sp h o ru s  t r i c h l o r i d e  as  t h e  c o n d e n s in g  a g e n t .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 0 .2  gm. ( l /Z Q  m o l . )  ..........  2 - t h i o l - 3 - n a p h th o ic  a c i d . ,

9 .3  gm. f 1/ 1011101*)  a n i l i n e .

5 gm.................................................. p y r i d i n e .

3 c . c .............. ................................  p h o sp h o ru s  t r i c h l o r i d e .

The 2 - t h i o l - 3 - n a p h t h o i c  a c i d  and t h e  a n i l i n e  w e r e , d i s 

s o l v e d  i n  t h e  p y r i d in e  by h e a t i n g  t o  70° G. i n  a  f l a s k  

p la c e d  i n  a n  o i l - b a t h  and t h e  pho spho ru s  t r i c h l o r i d e  was added  

o v e r  a  p e r i o d  o f  h a l f  a n  h o u r .  A f t e r  t h e  a d d i t i o n  o f  t h e  

ph o sp h o ru s  t r i c h l o r i d e  th e  m ix tu r e  was h e a t e d  a t  115° C. f o r , ,  

f o u r  h p u r s .  B u rin g  t h e  c o u rs e  o f  t h e  r e a c t i o n  th e  w hole  was 

e f f i c i e n t l y  s t i r r e d .  At t h e  end o f  t h e  r e a c t i o n  th e  whole



was c o o le d  down t o  a b o u t  70°C. and 150 c . c .  o f  a l c o h o l  

a d d ed . The m ix tu re  was t h e n  b o i l e d  on t h e  w a t e r - b a t h  u n t i l  

com ple te  s o l u t i o n  had o c c u r r e d .  On a l lo w in g  t o  s t a n d  i n  th e  

i c e - c h e s t  o v e r n ig h t  a  w h i te  s o l i d  s e p a r a t e d  and t h i s  was 

f i l t e r e d - o f f  a t  t h e  pump, washed w i t h  a l c o h o l  and d r i e d .  The 

f i l t r a t e  was t a k e n  and w a te r  (a b o u t  \  volume o f  f i l t r a t e )  

c a r e f u l l y  added  w h i le  t h e  whole was m e c h a n ic a l ly  s t i r r e d .

A f l o c o u l e n t  cream  c o lo u r e d  p r e c i p i t a t e  w hich  c o n s i s t e d  p r i n 

c i p a l l y  o f  a n i l i d e  was formed and t h i s  was f i l t e r e d - o f f  a t  

th e  pump, w e l l  washed w i t h  w a te r  and d r i e d .  The y i e l d  o f  

a n i l i d e  amounted t o  66$ o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .

The a n i l i d e  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d  c r y s t a l l i s e d  from  

n i t r o b e n z e n e  i n  s m a l l  w h i t e  c r y s t a l s  w h ic h  m e l te d  a t  285-286°C 

( P ound : -  C (m icro) -  7 3 .1 $ ;  H (m iero) -  4 .8 1 $ .  F (m ic ro )  -  

4 .9 $ ;  S (m ic ro )  -  1 1 .5 $ .  ^ ^ 0  F S r e q u i r e s  C = 7 3 .1 $ ;

E = 4 .7 $ ;  F = 5 .0 $  and  S = 1 1 .5 $ ) .

The a n i l i d e  o f  2 - t h i o  1 - 3 -n a p h th o ic  a c i d  was i n s o l u b l e  

i n  b o i l i n g  aq ueou s  s o l u t i o n s  o f  sodium  h y d ro x id e  b u t  was 

s o l u b l e  i n  warm ^ 1  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .  

O n - b o i l in g  t h e  2F. a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  

o f  th e  a n i l i d e  fo r  f i v e  h o u rs  i n  a  f l a s k  f i t t e d  w i th  a  

r e f l u x  c o n d e n s e r ^ h y d r o ly s i s  o c c u r r e d  and 2 - t h i o l - 3 - n a p h t h o i e  

a c id  and  a n i l i n e  were i s o l a t e d  on w o rk in g  up  t h e  p r o d u c t s  o f



rc.



211.

P r e p a r a t i o n  o f  t i i e  * e - t o l u i i f & e  o f  f e - t h l o l - 3 - n a p h t i i o i c  a c i d .

, . ' * c l S  i-w - •- ‘1 . -  :> "  *. ..

,3  4" \  ■< -■ -• ,•

Ho r e f e r e n c e  t o  tn tf  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  t i e  

o - t o l u i d i d e  o f  < 2 - th io l-S -n a p h th o ic  a c i d  co u ld  be found i n  

th e  l i t e r a t u r e .

The o - t o l u i d i d e  o f  2 - t h i o l - 3 -naphthoic a c i d  was p r e p a re d  

by the a u th o r  i n  a  s i m i l a r  m anner to the a n i l i d e , th e  p r e p a r 

a t i o n  o f  w h ich  h a s  been  f u l l y  d e s c r i b e d  in  th e  p r e c e d in g  

page.

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 0 ,2  gm. f ^ /2 0  m o l . )  ............ 2 - t h i o l - 3 - n a p h t h o i c  a c i d .

1 0 .7  gm. ( ^ / lO  m o l . ) . . . . . .  o - t o l u i d i n e .

5 c . c ..................................................p y r i d i n e .

3 c . c ............................................... .. p h o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f  o - t o l u i d i d e  was 1 0 .0  gm. w h ich  w as e q u a l  

t o  70$  o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .  The o - t o l u i d i d e  c r y 

s t a l l i s e d  from n i t r o b e n z e n e  i n  c o l o u r l e s s  c r y s t a l s  w h ich  had  

a  m e l t i n g - p o i n t  o f  279-280° C . ,  and w hich  d id  n o t  d i s s o l v e  i n  

aqueous s o l u t i o n s  o f  sodium  h y d ro x id e  even  a t  t h e  b o i l .  The

o - t o l u i d i d e  was r e a d i l y  s o l u b l e  i n  warm H/ i  a l c o h o l i c  po tass ium  

h y d ro x id e  s o l u t i o n .



2 1 2 .

I . I I .
(ffound: - U _s 4»8j£ and 4 f7 ^  Ĉ q 0 5 8 r e q u i r e s

H = 4 .7 8 $ .  )

On b o i l i n g  t h e  o - t o l u i d i d e  o f  2 - t h i o l - 3 -n a p h th o ic  

a c i d  w i t h  2 Iff. a l c o h o l i c  p o ta s s iu m  h y d ro x id e  f o r  f i v e  h o u rs  

i n  a  f l a s k  fitted  w i t h  a r e f l u x  c o n d e n s e r ,  h y d r o l y s i s  to o k  

p l a c e  ahd: l- lh ib i-3- n a p h th o ic  a c i d  and o - t o l u i d i n e  were de
f e c t e d  e i ^ o r k i h g  up  t h e  p r o d u c t s  o f  h y d r o l y s i s  i n  t h e  u s u a l  

way.

■/ G , arid aax '

7 ■. xa; -h-:

I'M; 7 - ig X 7 1 - i



P r e p a r a t io n  o f  th e  p - t o l u i d i d e  of 2 - th io l - 3 - n a p h th o ic  a c id .

Ho r e f e r e n c e  to  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e  

p - t o l u i d i d e  o f  2 - t h i o l - 3 - n a p h t h o i e  a c i d  c o u ld  be found i n  

t h e  l i t e r a t u r e .

The p r e p a r a t i o n  o f  th e  p - t o l u i d i d e  o f  2 - t h i o l - 3 - n a p h -  

: t h o i c  a c id  was c a r r i e d  o u t  i n  the  same m anner a s  th e  a n i -  

: l i d e  fsee  page^ofr).

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 0 .2  gm. f m o l . )  .........  2 - t h i o l - 3 - n a p h t h o i c  a c i d .

1 0 .7  gm. f V l O m o l . )  .........  P - t o l u i d i n e .

5 c . c ............................................... p y r i d i n e .

3 c . c ...............................................  phosphorus  t r i c h l o r i d e .

The y ie ld  o f  p - t o l u i d i d e  was 1 0 .5  gm. w h ich  was e q u a l  

t o  73. $  o f  t h e o r y .

The p - t o l u i d i d e  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d  c r y s t a l - 

: l i s e d  from n i t ro b e n z e n e  i n  w h i te  c r y s t a l s  w hich  m e l te d  a t  

2 7 6 - 2 7 7 °C. and was i n s o l u b le  i n  b o i l i n g  aq u eo us  s o l u t i o n s  

o f  sodium h y d ro x id e .  The p - t o l u i d i d e  was r e a d i l y  s o l u b l e  

i n  warm ® /l a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

( Pound: -  Iff * 4«8$. C- ĝ O H S  r e q u i r e s  Iff * 4 .7 8 $ ) .



214.

H y d ro ly s is  o f  th e  p - t o l u i d i d e  o f  2 - t h i o l - 3 - n a p h -  

: t h o i c  a c i d  w i t h  2H a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n  

i n  th e  s ta n d a r d  m anner gave 2 - t h i o l - 3 - n a p h t h o i c  a c i d  and 

p - t o l u i d i n e .



2 1 5 .

P r e B i r a t i o n  f t f  t h .  2 - t M o l - 3 - n a p h t h Q l c  a c i d .

- $ N  ? e**
,  /  ^

F   /

Uo r e f e r e n c e  to  t h e  p r e p a r a t i o n  or p r o p e r t i e s  o f  t h e

o - a n i s i d i d e  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d  c o u ld  he found  i n  

t h e  l i t e r a t u r e .

T his a ry la m id e  was p r e p a re d  from  o - a n i s i d i n e  and  2 - t h i o l  

- 3 -n a p h th o ic  a c i d  i n  th e  same m anner as th e  a n i l i d e ,  th e  

p r e p a r a t i o n  o f  w hich  has  been  f u l l y  d e s c r ib e d  (se e  p ag e j* ef) .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 0 .2  gm. ( ^ /2 0  m o l . )   2 - t h i o l - 3 - n a p h t h o i c  a c i d .

1 2 .3  gm. i ^ / l O  m o l . )   o - a n i s i d i n e .

5 c . c .........................  p y r i d in e .

3 c . c . phosphorus  t r i c h l o r i d e .

The y i e l d  o f  o - a n i s i d i d e  o b ta in e d  was 11 -5  gm. w h ich

was e q u iv a le n t  t o  74$  o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .

The o - a n i s i d i d e  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d  c r y s t a l -  

: l i 8 e d  from n i t r o b e n z e n e  i n  s m a l l  w h i te  c r y s t a l s  w hich  had 

a  m e l t in g - p o i n t  o f  220-221° C. l i k e  th e  o t h e r  a ry la m id e s  

o f  2 - t h io  1 - 5 -n a p h th o lc  a c i d ,  t h e  o - a n i s i d i d e  was i n s o l u b l e  

i n  b o i l i n g  aqueous s o l u t i o n s  o f  sodium  h y d ro x id e ,  b u t  was 

s o l u b l e  i n  wav® ® /l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  s o l u t i o n .

( Pound : -  I  * 4*7$; S -  10*7$ . C^q Og 3J S r e q u i r e s

5  * 4*5$ and S - 1 0 .4 $ ) .



216.

H y d ro ly s is  with 2IT. a lco h o lic  potassium hydroxide 

so lu t io n  under the standard con d itions y ie lded  2 - th io l - 3 -  

naphthoic acid and o -a n is id in e .



P r e p a r a t io n  o f  t he -n ap h th r la m id e  o f  g - th lo l - g - n a p h th o lo

a c i d .
/ \ / \  . i i vI ) _<

, ^  / .  N
V — '

.. " ,  ’• ' C  ? / ; • '  h-' . #*' ■ .£.. , •:. . ’ :. . .. '■ '•  : "  ‘ ;

Ho r e f e r e n c e  t o  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e  

A  -n ap h th y lam id e  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d  c o u ld  he found  

i n  t h e  l i t e r a t u r e .

The a u th o r  h a s  p re p a re d  t h i s  a ry la m id e  by th e  s t a n d a r d  

" p y r i d i n e "  method w h ich  i s  f u l l y  d e s c r ib e d  on p a g e ^ O ? .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 0 .2  gm. (V ^O  m o l . )  .........  2 - t h i o l - 3 - n a p h t h o i c  a c i d .

1 4 .4  gm. (^ /lO m o l.) . . . . .  pf -n ap h th y  l a m i n a .

5 c . c ......................................... * • • p y r i d i n e .

3 c . c ...........................................   ph o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f ^ t  -n a p h th y la m id e  was 1 2 .0  gm. w h ich  was 

e q u iv a le n t  to  7 3 .$  o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .  The 

-naph thy lam ide  o f  2 - t h i o l - 3 - n a p h t h o i c  a c i d  c r y s t a l l i s e d  

from  n i tro b e n z e n e  i n  w h i te  c r y s t a l s  w h ich  m e l te d  a t 306-307°C . 

Thef i i-naphthylamide was in so lu b le  i n  b o i l i n g  aqueous so lu tion s!  

o f  sodium hydroxide but was so lu b le i n  w a in  ^ / l a l c o h o l i c  

potassium hydroxide so lu tio n , im p a r t i n g  l i k e  th e  o t h e r



a ry la m id e s  o f  2 - t M o  1 - 3 -n a p h th o ic  a c i d  an  orange  c o lo u r  to  

t h e  s o l u t i o n .  This s o l u t i o n  was n o t  f l u o r e s c e n t .

( Pound: - H « 4 .3 $  and 4 .3 $ .  Cg^ 0 IT S r e q u i r e s  H * 4 .3 $ )

H y d ro ly s is  o f  t h e - n a p h t h y l a m i d e  w i t h  2 H .a lc o h o l ic  

p o ta s s iu m  hydrox ide  s o l u t i o n  y i e ld e d  2 - t h i o l - 3 - n a p h th o ic  

a c i d  and -n a p h th y la m in e ; t h e  u s u a l  p ro c e d u re  b e in g  a d o p te d



£19.

Preparation o f th e 4-chloro-2:5-dim ethoxyw hnilide of

2 -t h io l -3 -naphthoic a c id .

t o  r e f e r e n c e  to  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e

4 - c h lo r o - 2 f & -d im e th o x y f e n i l id e  o f  2 - 1h io  1 - ‘3 -n a p h th o io  ac 1 d

c o u ld  be found  i n  th e  l i t e r a t u r e .

T h is  a ry la m id e  was r e a d i l y  p re p a re d  by t h e  s t a n d a r d

" P y r i d i n e ” p r o c e s s  d e s c r ib e d  f u l l y  on page«*Gfr.

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s i B r e  u s e d : -

10*2 gm. f ^ /2 0  m o l . )   ........... 2 - t h i o l - 3 -n a p h th o le  a c i d .

1 0 .0  gm. f ^ /2 0  m o l . )  ........... 4 - c h l o r o - 2 : 5 -d im e th o x y -
a n i l i n e  .

5 c . c .  ................. ............. .. p y r i d i n e .

3 c . c ...............................................pho sph o ru s  t r i c h l o r i d e .

S l i g h t l y  more t h a n  t h e  e q u im o la r  p r o p o r t i o n  o f  a ry la m in e

was u se d  - 9 .3 8  gm. o f  4 - c h l o r o - 2 : 5 - d im e t h o x y £ a n i l i n e  would 
« dn

have been /ZO m ol. The a ry la m id e  was o b t a i n e d / 8 0 $  y i e l d .

The 4 - c h lo r o - 2 :5 - d im e th o x y Q a n i l id e  c r y s t a l l i s e d  from b e n z e n e -

n i t r o b e n z e n e  (45 p t s .  benzene and 55 p a r t s  n i t r o b e n z e n e )  i n

f i n e ,  w h i te  m ic ro  c r y s t a l s  w hich  had a  m e l t i n g - p o i n t  o f  255-

256°C. The a iy l s m id e  was i n s o l u b l e  i n  b o i l i n g  aqueous

sodium  h y d ro x id e  s o l u t i o n s ,  b u t  s o l u b l e  i n  warm ^ / l  a l c o h o l i c

p o ta s s iu m  hy d rox id e  s o l u t i o n .



2 2 0 .

( Found: - H -  3 .8 $ ;  01 -  9 .1 $  C19 E16 0 j  I  01 3 r e q u i r e s

H ■ 3 .7 $  and C l. 9 .5 $ ) .

On b o i l i n g  th e  a ry la m id e  w i th  21 . a l c o h o l i c  p o ta s s iu m

h y d ro x id e  s o l u t i o n  f o r  f i v e  h o u rs  i n  a  f l a s k  f i t t e d  w i t h  a  

r e f l u x  c ondenser^hy d r  o l y s i s  to o k  p la c e  and  2 - t h i o l - 3 - n a p h t h o i c  

a c i d  and 4 - c h l o r o - 2 :5 - d im e th o x y ^ a n i l in e  were i s o l a t e d  on w ork- 

: i n g  up t h e  p ro d u c ts  o f  h y d r o l y s i s  i n  th e  u s u a l  m anner.



2 2 1 .

P r e p a r a t io n  o f th e  5 -m e th o x y -g - to lu id id e  o f  2 - t h i o l - 5 -

n a p h th o ic  i te i  a .

l o  r e f e r e n c e  t o  t h e  p r e p a r a t i o n  or p r o p e r t i e s  o f th e  

5 - m e th o x y - 2 - to lu id id e  of 2 - t h i o l - 3 - n a p h th o ic  a c i d  c o u ld  be 

found  i n  t h e  l i t e r a t u r e .

T h is  a ry la m id e  was p re p a re d  by th e  s t a n d a r d  " i ^ r r id in e "  

p r o c e s s  w h ich  i s  f u l l y  d e s c r ib e d  on page J o * ' .

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 0 .2  gm. ( m o l . )  ...........  2 - t h i o l - 3 - n a p h th o ic  a c i d .
■j

7 .0  gm. ( / 2 0 m o l . )  ...........  5 - m e t h o x y - 2 - t o l u i d i n e .

5 c . c ..................................................  p y r i d i n e .

3 c . c .  ...........................................  p h o sp h o ru s  t r i c h l o r i d e .

The y i e l d  o f  5 - m p th o x y - 2 - to lu id id e  was e q u i v a l e n t  t o  

85$  o f  t h e o r y .  The a ry la m id e  c r y s t a l l i s e d  from  n i t r o b e n z e n e  

-b enzene  (75 p t s .  n i t r o b e n z e n e :  25 p t s .  b e n ze n e)  i n  cream  

c o lo u re d  c r y s t a l s  w hich  m e l ted  a t  264-265° C. The 5-m ethoxy 

- 2 - t o l u i d i d e  was i n s o l u b l e  i n  b o i l i n g  aqueous s o l u t i o n s  o f  

sodium  h y d ro x id e ,  b u t  was s o l u b l e  i n  U / i  a l c o h o l i c  p o ta s s iu m  

h y d ro x id e  s o l u t i o n .

( P o u n d ; -  P  2 4 .3 $  Og 1  S r e q u i r e s  H -  4 .3 3 $ ) .



2 2 2 .

h y d r o l y s i s  w i t h  21T. a l c o h o l i c  p o ta s s iu m  h yd ro x id e  

s o l u t i o n  gave 2 - t h i o 1 - 3 - n a p h th o ic  a c i d  and 5 -m ethoxy - 2 -  

t o l u i d i n e  - t h e  u s u a l  p ro c e d u re  f o r  i s o l a t i n g  hue p r o d u c t s  

o f  h y d r o l y s i s  b e in g  a d o p te d .



P r e p a r a t io n  o f  th e  l-amino-g-me13io:x3f£benzene-5-sulghon-

: d ie th y la m id e  o f  2-th io l-3 -n aP h th o ic  a c id .

-  5 / f  <**>
/ i  A

Ho r e f e r e n c e  to  t h e  p r e p a r a t i o n  o r  p r o p e r t i e s  o f  th e

l - a m in o - 2 - m e th p x ^ b e n z e n e - 5 - s u lp h o n d ie th y la m id e  o f  2 - t h i o l - 3 -  

n a p h th o ic  a c id  c o u ld ,b e  found  in  th e  l i t e r a t u r e .

The s t a n d a rd  " I^ r r id in e "  p r o c e s s  was a g a in  a d o p te d  fo r  th e  

p r e p a r a t i o n  o f  t h i s  a ry la m id e .

The f o l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were u s e d : -

1 0 .2  gn . m o l . )  ........  2 - t h i o l - 3 - n a p h t h o i c  a c i d .

2 5 .8  gm. ( ^ / lO  m o l . )   l-am in o -2 -m e th o x y & b en zen e -
5 - s u l p h o n d i e t h y l a m id e .

5 c . c ................................. ..............p y r i d i n e .

3 c . c .   ................... ............. p hosp ho rus  t r i c h l o r i d e .

Y ie ld  o f  a ry la m id e  was 1 5 .2  gm. which was e q u i v a l e n t  t o  

a p p ro x im a te ly  70$  o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .

The a ry la m id e  was c r y s t a l l i s e d  from b e n z e n e - n i t r o b e n z e n e  

(75  p t s .  benzene: 25 p t s .  n i t r o b e n z e n e )  and was o b ta in e d  i n  

w h i te  m i c r o - c r y s t a l s  w h ic h  m e l te d  a t  214-215°  C.

( Pound: - C (m icro) -  5 9 .2 $ ;  H (m icro )  -  5 .3 $ ;  H (m ioro) -  

6 .2 6 $  and  S(m icro) -  13*9$ Cgg 0^ Hg Sg -  R e q u ir e s  

C = 5 9 .5 $ ;  H * 5 .4 $ ,  H * 6 .3 $  and S = 1 4 .4 $ ) .
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hydroxide* S o l u t i o n  f o r  f i v e  h o u rs  i n  a  f l a s k  f i t t e d  w i t h  a

r e f l u x  eon d^hser*  h y d r o l y s i s  . to o k ,  p l a c e  ,find. on. w ork ing  up 

th e  prolfejetS ^ h y d r o l y s i s  i n  th e  u s u a l  way, 2 - t h i o l - 3 ~

n a p h tl& iili^ t-  an4 l-a&inO-fc-methos^ihengene -g-suiphondi - 

cethylafcids w ere  is o la te d . Under the con4itie*t*. nMJ&ydro*- 

ilysfasoi^thar'S& lphondiethylsmide occurred.

, ; : a  f  C1 ' '' • ' ' ; ' : ' ' ‘ - - -

T'a 1 5 0 ^ . 0 .  c f  »

'5 0.'.u«ion c .  '>.x2g % r &  $c v k l io s

h o u r .  "v'>ss e;C : ^ u e  g l i £ h f c l y  a l k ^ ' l b x

:;CU0** 4 Q-li

rio  a c i d - ■^ss b o i l e d  f o r  s.



S e c tio n  IV . L ac to n e  o f  l - t h l o l - 8 - n a p h t h o i c  a c id
to  — S 
17 *1

£ 7 - k e t o - 8 - t h i a - a c e n a p h t h e n .

IP r ie d la n d e r  and Woroshzow’ s method f o r  p r e p a r in g  

t h e  l a c to n e  o f  l - t h i o l - 8 - n a p h t h o i c  a c id  (A nna len , 368.

21) was r e p e a t e d .

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  w ere  u s e d . -  

19 gm. . . .  H a p h t h o s t y r i l  ( c r u d e )  -  16 .9  gm. p u r e .

6 .9  gm, . .  sodium n i t r i t e .

25 c . c .  . .  con c . h y d r o c h lo r i c  a c i d .

10 gm. . . .  p o ta s s iu m  e t h y l - x a n t h a t e .

The n a p h t h o s t y r i l  was d i s s o lv e d  i n  150 c . c .  o f  a  

10$ s o l u t i o n  o f  sodium h y d ro x id e  by b o i l i n g  th e  s o l u t i o n  

f o r  i  an h o u r .  The s o l u t i o n  was was made s l i g h t l y  a l k a l i n e  

t o  p h e n o l ip h th a l e in  p a p e r  by th e  c a r e f u l  a d d i t i o n  o f  hydro  - 

: c h l o r i c  a c i d .  At t h i s  s t a g e  th e  whole was b o i l e d  f o r  a  

few m inu tes  and th e n  f i l t e r e d  so a s  to  remove a  s m a l l  

amount o f  a  b l a c k  i n s o l u b l e  p r o d u c t .  The f i l t r a t e ,  w hich  

was v e ry  f a i n t l y  a l k a l i n e  t o  p h e n o l ^ ) h t h a l e i n  p a p e r  was 

t h e n  t r e a t e d  w i th  t h e  sodium  n i t r i t e  d i s s o l v e d  i n  20 c . c .  

o f  w a te r ,  and f i n a l l y  c o o le d  down to  0°C. The i c e - c o l d  

s o l u t i o n  was th e n  added a s  q u ie k ly  a s  p o s s i b l e  t o  200 c . c .  

o f  i c e  co ld  w a te r  c o n t a i n i n g  25 c . c .  o f  c o n c e n t r a t e d  h y d ro -



‘. c h l o r i c  a c i d .  To e n s u re  th o ro u g h  m ix ing  o f  t h e  two

s o l u t i o n s  t h e  m ix tu re  was m e c h a n ic a l ly  s t i r r e d .  The
^ ote m p e r a tu re  o f  t h e  m ix tu re  was m a in ta in e d  a t  0 - 5 C.

by th e  a d d i t i o n  o f  c ru s h e d  i c e .  The d i a z o ^ s o l u t i o n  was

d is t in aB .y  a c i d  t o  C o n g o ^ e d  p a p e r  and  gave an i n s t a n t a n -

- .e o u o b lu e  r e a c t i o n  w i t h  s t a r c h - i o d i d e  p a p e r .  The d i a z o -

nium c h lo r i d e  o f  n a p h t h o s t y r i l  s e p a r a t e d  o u t  a s  a  l i g h t

hrown c r y s t a l l i n e  p r e c i p i t a t e .  The d i a z o - s u s p e n s io n  was

t h e n  added, w h ile  th e  whole was m e c h a n ic a l ly  s t i r r e d ,  to

th e  p o ta s s iu m  e t h y l - x a n t h a t e  d i s s o l v e d  i n  400 c . c .  o f

w a t e r .  The te m p e r a tu re  o f  t h e  p o ta s s iu m  e t h y l - x a n t h a t e  
o

s o l u t i o n  was 10 C. when th e  d ia z o - s u s p e n s io n  was added . 

The te m p e ra tu re  o f  t h e  m ix tu re  was s lo w ly  r a i s e d  t o  50°

C. w h ile  t h e  whole was w e l l  s t i r r e d .  The t e m p e r a tu r e
. •  - • . f.?s > -  -  • •• ■ v  v  •

was th en  b ro u g h t  r a p i d l y  t o  th e  b o i l  and b o i l i n g  c o n -
- ... -O' • .■ m;-hue

: t i n u e d  f o r  h a l f  a n  h o u r .  A b la c k  o i l  f l o a t e d  on t h e  

s u r f a c e  o f  th e  l i q u i d  and t h i s  s o l i d i f i e d  on c o o l i n g .

The s o l i d  was f i l t e r e d  o f f ,  a i r - d r i e d ,  and e x t r a c t e d  w i t h  

a l c o h o l  (lorltK , On f i l t e r i n g  and c o o l in g  pale yellow, 
c r y s t a l s  separated o u t . These c r y s t a l s  had  a m e l t i n g -  

p o i ^ t  o f  140° 0 .  On r e c r y s t a l l i s i n g  from  l i g h t  p e t ro le u m
J ■> i - -'■* • - : : ...

(B .f .40/60 0 .) pale eulflwr .yellow needles whleh. melted at
p c fy a  1 zii*d* m ■' 1 e le n *  1, a t  k~ - h
144-145°C. were obtained. Ike,, yield of the lactone of
.>■ f. ?x* ■ " x* ? * “ . ’ & v- ' p;,-..

1 - t h io l - 8 - a H p h th o ic  a c i d  was 4 . 0  ^n . w h ich  was e q u a l  t o
vvC ’•/«' ; *• . : • op ■ ■ ,v-'’
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21.5/a o f  t h a t  t h e o r e t i c a l l y  p o s s i b l e .

Uuch b e t t e r  y i e l d s  o f  th e  l a c to n e  o f  l - t h i o l - 8 -  

n a p h th o ic  a c id  were o b ta in e d  when th e  d i a z o - n a p h t h o s t y r i l  

was decomposed by means o f  sodium d i s u l f h i d e  s o l u t i o n .

The fo l lo w in g  q u a n t i t i e s  o f  m a t e r i a l s  were us e d : -

1 9 .C> gm................. n a p h t h o s t y r i l .

6 .9 gm................... sodium  n i t r i t e .

25 c . c ................... c o n e . h y d r o c h lo r i c  a c i d .

8 .5 gm................... sodium s u lp h id e  ( f u s e d ) .

3 .5 gm. .......... s u l p h u r .

6 .0 gm................... sodium  h y d ro x id e  s t i c k s .

The method o f  d i a z o t i s i n g  th e  n a p h t h o s t y r i l  was 

e x a c t l y  th e  same a s  t h a t  d e s c r ib e d  i n  t h e  p r e v io u s  e x p e r i 

m e n t .  The ic e  c o ld  s u s p e n s io n  o f  th e  d i a z o - n a p h t h o s t y r i l  

was th e n  c a r e f u l l y  added t o  th e  i c e - c o l d  sodium  p o l y s u l p h i i e  

s o l u t i o n ,  p re p a re d  by d i s s o l v i n g  th e  sodium  s u lp h id e  i n  

w a t e r  (100 c . c . )  and  b o i l i n g  th e  s o l u t i o n  w i th  s u lp h u r  

u n t i l  com plete s o l u t i o n  had o c c u r r e d ;  f i l t e r i n g - o f f  a  

l i t t l e  b la c k  i n s o l u b l e  m a t t e r ,  a d d in g  t h e  sodium h y d ro x id e  

( d i s s o lv e d  In  50 c . c .  o f  w a t e r )  and c o o l in g  t h e  m ix tu re  

t o  0° 0 .  During th e  a d d i t i o n  o f  t h e  d i a z o - s o l u t i o n  t o  t h e  

p o ly s u lp h ld e  S o lu t io n  th e  m ix tu re  was e f f i c i e n t l y  s t i r r e d  

a n d  t h e  td m p t f e ta r e  k e p t  below  5°C. P r a c t i c a l l y  no f r o t h -  

: i n g  oGCtp^red d u r in g  th e  m ix in g .  When a l l  o f  t h e  d ia z o  u

s o l u t i o n /



s o l u t i o n  had b e e n  added  t h e  m ix tu re  was a l lo w e d  t o  

rem ain  a t  l a b o r a t o r y  t e m p e r a tu r e  o v e r n ig h t  t o  e n s u re  

th e  com ple te  e v o l u t i o n  o f  n i t r o g e n *  The S o lu t io n  was 

th e n  f i l t e r e d  and  t h e  f i l t r a t e  a c i d i f i e d  w i th  a s l i g h t  

e x c e s s  o f  h y d r o c h lo r i c  a c i d .  The cream  c o lo u re d  p r e c i p -  

f l l t e r e d ^ l t  t h e  pump, Washed tw ic e  w i t h  w a t e r ,  

t r a n s f e r r e d  t o  a  b e a k e r  and b o i l e d  w i t h  a n  e x c e s s  o f  " 

sodium  h y d rox id e  s o l u t i o n  c o n t a i n i n g  a  l i t t l e  U o r i t .

T h is  s o l u t i o n  was f i l t e r e d  and a c i d i f i e d  w i t h  h y d ro -  

: c h l o r i c  a c i d .  The cream  c o lo u r e d  p r e c i p i t a t e  was f i l -  

: t e r e d i i t  th e  pump and washed f r e e  from h y d r o c h lo r i c  

a c i d .  The p r e c i p i t a t e  was d r i e d  a s  w e l l  a s  p o s s i b l e  on 

t h e  f i l t e r  and t h e n  d r i e d  a t  a ro u n d  50°C. The d ry  s u b -

•.stance was d i s s o lv e d  by b o i l i n g  i n  a l c o h o l  ( l o r i t ) .  On
th e

f i l t e r i n g - o f f  t h e  U o r i t  and on c o o l i n g / l a c t o n e  o f  1 - t h i o l  

-d^nfephthbic  l i e  i d  s e p a r a t e d  ou t i n  f i n e  s u lp h u r  y e l lo w  

n e e d l e s ,  w h ich  w ere  p u r i f i e d  by r e c r y s t a l l i s i n g  from  

a lc o h o l  o r  l i g h t  p e t ro le u m (B .P .4 0 /6 0 ° C . ) .  The l a c to n e  

o f  1 - t h i o l - 8 -n a p h th o ic  a c i d  c r y s t a l l i s e d  from  t h e s e  s o l -  

:v e n t s  in  s u lp h u r  y e l lo w  n e e d le s  w h ich  had a  m e l t i n g - p o i n t  

o f  145-146°C.

The y i e l d  o f  l a c to n e  o f  1 - t h i o l - 8 - n a p h th o ic  a c i d  

was 1 4 .8  gm. and was e q u a l  t o  a p p ro x im a te ly  80$  o f  t h a t  

th e  o r  e t  i c a l  l y  pose i b l e .

The l a c to n e  o f  l - t h i o l - 8 - n a p h t h o i c  a c i d  was i n s o l u b l e
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i n  sodium  c a r b o n a te  s o l u t i o n s  b u t  was s o lu b le  i n  aqueous 

sodium  hyd ro x ide  s o l u t i o n s  from w h ich  i t  was p r e c i p i t a t e d  

unchanged by m in e r a l  a c i d s .  I t  was a l s o  s o l u b l e  i n  mono- 

e th a n o la m in e  and e th y le n e '^ d ia m in e .

( P oun d :-  C (m icro) -  7 1 .4 $ ;  H -  3 . 2 $  and  S (m ic ro )  -  1 7 .5 $  

Ci :l Eg O S r e q u i r e s  C = 7 1 .0 $ ,  H = 3 . 2 ^  and S = 1 7 .2 j t
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DYE IDG- SECTION.

The sh a d es  p roduced  on c o t t o n  y a rn  by some o f  th e  

a ry la m id e s ,  p r e p a r e d  by t h e  a u th o r  d u r in g  t h i s  s tu d y ,  

i n  c o m b in a t io n  w i t h  c e r t a i n  d i a z o t i s e d  am ines a re  shown 

i n  th e  p ag es  w h ic h  fo l lo w .

A d e s c r i p t i o n  o f  th e  m ethods employed by  th e  a u th o r  

i n  p ro d u c in g  th e s e  d y e in g s  i s  now g iv e n .

I .  IMPBBGDATIOfl Off TEE COTTOD YARD WITH TEE ARYLAMIDE S.

a ) .  A ry lam ides of 2 -h y d ro x y -g -n a p h th o ic  a c i d .

As r e p r e s e n t a t i v e s  o f  t h i s  g ro u p  o f  a ry la m id e s  t h e  

f o l lo w in g  members w ere  c h o s e n : -

1 ) .  The 5 - c h l o r o - 2 : 4-dime t h o x y j a n i l i d e .

2 ) .  The 4 - c h l o r o - 2 : 5 - d i m e t h o x / 5 h n i l i d e .

3 l ; ~ T h e  5 -m ethoxy- 2 - 1 o l u id i d e  . -

4 ) .  The 2 :4 - d im e th o x ^ w a n i l i d e . 

and  5 ) .  The 1 - a m i n o - 2 - m e t h o x j^ e n z e n e - 5 - s u lp h o n d ie th y la m id e . 

In  e a c h  e a s e ,  4 grams o f  the  a ry la m id e  m e t  p a s t e d  

u p  w i th  8 c . c .  Turkey  Red O i l  s o l u t i o n  ( " T o t a l  o i l "  c o n 

s e n t  o f  ^ o l u t i a n  25$) and 4 . c . c .  o f  c a u s t i c  so d a  s o l u t i o n  

JSTaOH)- The p a s te  w$s warmed a  l i t t l e  and  t h e n  

c . c .  b o i l i n g  w a te r  a d d ed . The w hole  was b o i l e d  u n t i l y

c o m p le te  s o l u t i o n  had o c c u r  r e d  and  th e  b u lk  t h e n  f i n a l !
C t  ***£§4 . ** '■ ~ ^



made up to  1 l i t r e  "by th e  a d d i t i o n  o f  c o ld  w a te r  and 

1 c . c .  o f  fo rm a ld eh y d e  s o l u t i o n  (4 0 $  H.CHO). When th e  

t e m p e r a tu re  o f  the  l i q u o r  was 30°C. ?th e  "bleached c o t t o n  

y a r n  was e n te r e d  and worked i n  th e  s o l u t i o n ,  w h ic h  jwas 

m a in ta in e d  30°C, f o r  h a l f  a n  h o u r .  The im p reg n a ted  

y a r n  was th e n  rem oved, sq ueezed  th o r o u g h ly  in  o r d e r  to  

remove c o m p le te ly  t h a t  p a r t  o f  th e  a ry la m id e  s o l u t i o n  

m e c h a n ic a l ly  a d h e r in g  t o  i t ,  and t h u s  l i m i t i n g  a s  much 

a s  p o s s ib le  f o m a t i o n  o f  d y e s t u f f  ( i . e .  on su b se q u e n t  

c o u p l in g  w i t h  th e  d i a z o t i s e d  amine) on t h e  s u r f a c e  o f  

t h e  f i b r e .  As i s  w e l l  known, f a i l u r e  to  do t h i s  c a u se s  

th e  c o lo u r  form ed on t h e  f i b r e  t o  r u b - o f f  and th u s

a f f e c t  th e  f a s t n e s s  of the  d y e in g .  A f t e r  sq u e e z in g ^ th e  

im p regna ted  y a r n  was read ;/  f o r  e n t e r i n g  i n t o  t h e  s o l u t i o n s  

o f  th e  d i a z o t i s e d  am in es ,

b ) . A ry lam ides  o f  5 :6 :7 :8 - t e t r a S h y d r o - 2 - h y d r o x y - 3 - n a p h t h o ic  

a c i d .

As r e p r e s e n t a t i v e s  o f  t h i s  g ro u p  o f  a ry la m id e s  t h e  

f o l lo w in g  members w ere  c h o s e n : - 

1) . The 4 - c h lo r o - E :  5 - d i m e th o x j Q a n i l i d e . 

and 2 ) .  The l - a m in o -2 -m e th o x y 5 b e n z e n e -5 - s u lp h o n d ie th y la m id e .

The amount o f  a ry la m id e  u se d  w as, i n  e a c h  i n s t a n c e ,  

a t  th e  r a t e  o f  4  grams p e r  l i t r e  o f  l i q u o r .  The method  ̂

o f  p r e p a r in g  t h e  a ry la m id e  s o l u t i o n s  was e x a c t ly  th e  saflrtt. $ 

a s  t h a t  u sed  i n  p r e p a r i n g  t h e  2 -h y d r o x y - 3 -n a p h th o ic  j
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and

a ) .

and

a ry la m i  d e v o lu t i o n s  ( q . v . ) ;  t h e  d u r a t i o n  and th e  te m p e r -  

:a t n r e  o f  im p re g n a t io n  a l s o  b e in g  the same. A f t e r  

im p re g n a t io n ^ the y a m  was th o r o u g h ly  sq u e ez ed  a n d  was 

then r e a d y  f o r  e n t e r i n g  in to  th e  s o l u t i o n s  o f  the various  

d i a z o t i s e d  a m in es .i

ArylamiAeg o f  E - h y d r o x ^ a n th r a e e n e - 3 - c a r t o x y l i e  a c i d . >

i s  r e p r e s e n t a t i v e s  o f  t h i s  g ro u p  o f  a r y la m id e s  th e  

fo l lo w in g  members were c h o s e n : -

l )  * The o - t o l u i d i d e .

2 ) .  fh e  2 : 5 -d im e th o x $ £ a n i  1 ide .

3 ) .  The 4 - c h l o r o - 2 : 5 - d im e t h o x y S a n i l i d e -  '

;• In  each  c a s e ,  3 grams of t h e  a r y l t o id e f i t i s p i p a s t e d  ' ■-*

up w i th  8 c . c -  o f  Turkey Red o i l  s o l u t i o n ;  4 i§ ffew£sta li* i;  

o i l ” c o n te n t )  and 3 c . c .  c a u s t i e  so d a  s o l e t i © n f 8 6 $  UaOH); 

o th e rw is e  t h e  p ro c e d u re  a d o p te d  in  a p p ly in g  t h e  a r y l a a l d e s  ' 

df-2© hydrexy- 3 ^ n a p h th o ic  a c i d  f q . v . ) t o  c o t t o n  y a r n  was 

u s e d . ; - s i s - 5 - cl;. - -

ArylamM eai; o f , ; a c i d . . was

e^s ^ r e p r a s e s t s t i v e s  o f  t h i s  g ro u p  o f  a ry la m id e s  th e  

fa l l^ s |K l t^ tw ere  s e l e c t e d .  - P- ss'-i-

tyy^NH&imeetylamino-S^ethox^eaztMaaole- 
To d i s s o l v e  t h e s e  a c e t o ^ c e l P a r y l  a m id e s , 3 grams o f



the  a ry la m id e  n w t  p a s t e d  up  w i t h  8 c . c .  Turkey Red o i l  

25$ " T o ta l  o i l "  c o n t e n t )  a n d  3 c . c .  c a u s t i c  soda  s o l u t i o n  

(26$HaOH) and th e  p a s te  d i s s o lv e d  by t h e  a d d i t i o n  o f  100 

c . c .  o f  b o i l i n g  w a te r .  When s o l u t i o n  was c o m p le te  th e  

b u lk  was made up to  1 l i t r e  by th e  a d d i t i o n  o f  c o ld  w a te r*  

To in c r e a s e  t h e  s u b s t a n t i v i t y  o f  t h e  a c e to ’S a c e tW a ry la m id e s j 

30 grams o f  G la u b e rTs s a l t  p e r  l i t r e  w ere  added  to  t h e  

b a th  i n  e a c h  c a s e .  Ho fo rm a ld eh y d e  was added t o  t h e  

s o l u t i o n s  o f  th e  a c e to ^ a c e t i a r y l a m i d e s  b ecau se  th e  d y e in g  

power o f  t h e  a r y l a m id e s  would have b e e n  d e s t r o y e d .  The 

c o t t o n  y a rn  was e n te r e d  i n t o  th e  s o l u t i o n  a t  30°C. and 

worked t h e r e i n  f o r  h a l f  a n  h o u r  -  t h e  t e m p e r a tu re  o f  th e  

padding  l i q u o r  b e in g  m a in ta in e d  a t  30°C . d u r in g  t h i s  p e r io d .  

On removing th e  y a r n ^ i t  was t h o r o u g h ly  sq u e e z e d  and  was 

th e n  read y  f o r  c o u p l in g  w i t h  th e  d i a z o t i s e d  a m in e s .

• A ry lam ides o f  T e r e p h t h a l o y l d l a c e t i c  a c i d .

As representative of th is  g ro u p  the b ls -5 -e h lo r o -  

2 :4 -dimethoxyS&nilide was s e le c te d .

The sodium s a l t  s o l u t i o n  o f  t h i s  a ry la m id e  was p r e -  

: p a re d  i n  e x a c t ly  t h e  same m anner as  t h e  a c e tc Q a c e t  a r y l a -  

:m ides  w i t h  t h i s  d i f f e r e n c e  t h a t  no G la u b e r ’s s a l t  was 

a i l e d  owing t o  t h e  h ig h  s u b s t a n t i v i t y  f o r  t h e  c o t t o n  f i b r e  ; ; 

o f  t h i s  e l s s a  o f  a r y l a m i d e s .  The s t r e n g t h  o f  t h e  s o l u t i o n
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wds. & grams a ry la m id e  p e r  l i t r e .  The t im e  of w o rk in g  th e  

c o t t o n  y a r n  i n  t h e  s o l u t i o n  was h a l f  an  ho n r  and t h e  

te m p e r a tu re  o f  t h e  h a th  e* 30°C . On rem oving  th e  c o t t o n  

y a m  from  t h e  s o l u t i o n ^  i t  waft t h o r o u g h ly  sq ueezed  and was 

t h e n  reed y  f o r  c o u p l in g  w i th  t h e  s o l u t i o n s  o f  th e  d i a z o t -

A yylsm idgs o f  o * t h io lb e n z o ic  a c i d .

I s  r e p r e s e n t a t i v e  o f  t h i s  g ro up  t h e  a n i l i d e e w a s  c h o sen  

As a l r e a d y  m en tio n ed  ( s e e  page i**S ) . t h e  a ry la m id e *  o f  o -  

t h io l h e n z o i c  a c i d  a r e  i n s o l u b l e  i n  aqueous sod ium  h y d ro x id e  

s o l u t i o n s ,  b u t  a r e  s o l u b l e  i n  ® / l  a l c o h o l i c  p o ta s sd a m  hydro  - 

: x id e  s o l u t i o n .  To Im p reg n a te  c o t t o n  y a r n  w i t h  t h e  a h d l i d a  

o f  o - t  M o l t e n  z o ic  a d i d ,  t h e r e f o r e ,  6 gram s o f  t h e  a n i l i d e  

w ere  d i s s o lv e d  i n  50 c . c .  ^ / l  a l c o h o l i c  p o ta s s iu m  h y d ro x id e  

s o l u t i o n  and 8 c .c «  I f e k e y  Bed O i l  (2 5 $  " T o ta l  o i l "  c o n t e n t )  

ad d ed . Imke warm w a t e r  was t h e n  a d d ed  t o  b r i n g  t h e  h u l k  t o  

1 l i t r e .  ^ r e  i n c r e a s e  t h e  s u b s t a n t i v i t y  o f f  t h e  i M M d e  

gtwm* Grlaaber’ s  S a l t  w ere  a d d e d .  The c o t t o n  y a rn  was t h e n  

e n t e r e d  an d  w orked i n  t h e  s o l u t i o n  f o r  h a l f  a n  h o u r ,  w h i le  

t h e  temperatlESe o f  t h e  s o l u t i o n  was m a in ta in e d  a t  30°C. A f t e r  

h i  i f  y a r n  was removed from  t h e  s o l u t i o n  and

th irough ly -fcfe fce ise t*  f h e  y a r n  was t h e n  re a d y  f o r  c o u p l in g  

w t i  h  o f  t h e  d i a z o t i s e d  am in es .

6 ■ „ -i * boxy- - ■
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g ) . A ry lam ides o f  2 - t h i o l - 3 -n a p h th o ic  a c i d .

As r e p r e s e n t a t i v e s  o f  t h i s  g ro u p  th e  5 -m e th o x y -2 -  

t o l u i d i d e  and th e  -n a p h th y la m id e  w ere c h o sen .

In  each  c a s e ,  th e  q u a n t i t y  o f  a ry la m id e  was 6 grams 

p e r  l i t r e .  The amounts o f  ^ / l  a l c o h o l i c  c a u s t i c  p o t a s h  

and Turkey Red o i l  u sed  were t h e  same a s  i n  th e  c a s e  o f  

t h e  a n i l i d e  o f  o - t h i o l b e p z o i c  a c i d , d e s c r i b e d  a b o v e . 30 

grams G la u b e r 's  s a l t  w ere  added p e r  l i t r e  o f  p a d d in g  h a th  

to  in c r e a s e  t h e  s u b s t a n t i v i t y  o f  th e s e  a r y la m id e s .  The 

c o t t o n  y a rn  was e n te r e d  i n t o  t h e  a ry la m id e  s o l u t i o n s  a t  

30°C .and worked f o r  h a l f  an h o u r ,  w h i le  t h e  t e m p e r a tu r e  

was kep t c o n s t a n t .  On rem ov in g  t h e  y a r n  i t  was th o r o u g h ly  

squ eezed  and was t h e n  r e a d y  f o r  d e v e lo p in g  i n  th e  s o l u t i o n s  

o f  t h e  d i a z o t i s e d  a m in es .

I I .  DEVEhOBffTCffT Off THE IMPREGNATE!) YARU.

A f te r  th o ro u g h  squeez ing^  th e  im p re g n a te d  y a r n  w as, 

i n  e ac h  c a s e ,  deve lo ped  i n  th e  w et s t a t e  by e n t e r i n g  i n t o  

s o l u t i o n s  o f t h e  f o l lo w in g  d i a z o t i s e d  a m in e s .

1 ) .  Z : 5 -d ic h lo ro 3 t a i l i n e .

2 ) .  5 - c h l o r o - 2 - t o l u i d i n e .

3 ) .  5 - n i t r © “ 2 - a n i 8 i d i n e .

4 ) .  o -am in o -az o - t  o lu e n e .

5 )  ♦ o^d i«*ti» i^ iB®.

and 6 ) .  4 f -m eth o ty -4 -am in6 ^d ip heny lam ine  .



In  t h e  e a s e  o f  t h e  y a rn  im p regn a ted  w i t h  th e  1 -am in o -

2-methox3^&en’z e n e -5 -s u lp h o n d ie th y la m id ©  o f  2~ h y d ro x y -3 -  

n a p h th  o ie- "fee i d  t h i  s  was a l s o  c o u p led  w i t h  d i a z o t i s e d  1-am ino 

- 2 -m e th c a ^ ^ b e n z e n e -5 - s u lp h o n d ie th y la m id e .

The im pregnated  y a rn  w as, in  e a c h  i n s t a n c e ,  worked i n  

t h e  a o f  th a  " d ia z o t i s e d  am ines , i n  t h e  c o ld ,  f o r  £0 

m in u te s ,  a f t e r  w h ich  t im e  t h e  c o lo u r  l a k e  had  formed on th e  

f i b r e .  Oh rem oving  th e  dyed y a rn  from t h e  d e v e lo p in g  b a th ,  

i t  was squeezed l i g h t l y ,  t o  remove e x c e s s  d ia z o  l i q u o r ,  and 

r i n s e d  w e l l  w i th  c o ld  w a t e r .  The dyed y a rn  was th e n  soaped  

a t  abou t 85-90°C . f o r  h a l f  a n  hour i n  a  b a t h  c o n t a i n i n g  1 

gram soda a sh  and 2 grams o f  a  good q u a l i t y  t a l l e w  so a p  

P a t t y  a c id s )  p e r  l i t r e .  F i n a l l y  t h e  dyed y a m  Was r in s e &  r - 

th o ro u g h ly  w i th  luke-w arm  w a te r  and d r i e d .  ^ •••*«

p iM ot  m fife imms. T. £ ?)

• 2 : 5 -^ i  ch lo ro v?& nilin e .

grfems 2 r 5 - d i c h l o r o * ^ n i l i n e  ( P a s t  S c a r l e t  GGS 

Base -  wSr# p a s te d  up  w i t h  a  m ix tu r e  o f  4 .6  —

d f y d r o c l l ^ i c  a c i d f S f  .§ $  h - S l )  and 10 c . c .  o f  w itter*  • -A fte r  

5 m in s . f  0 ^ % r a m  sddiam  nitrite d i s s o l v e d  i n  5 c . c .  w a t e r  

w A F ^ p a n '^  # i i i d  s t i r r i n g  t h o r o u g h l y . The t e m p e r a tu r e  d a r -  

: #ke d f i i ^ t f t i a f i i n  Was m a in ta in e d  a t  be^#eefe 10°-15°C* ^

b f  t h e  o f  i e # .  Thi d ia z o  H3olut io n  w as t h e n
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f i l t e r e d  and n e u t r a l i s e d  by t h e  a d d i t i o n  o f  sodium  a c e t a t e

(5 .7 5  grams in  15 c . c .  w a te r )  and f i n a l l y  made up  t o  1 l i t r e * 1
c q ld

by t h e  a d d i t i o n  o f  i o e / w a t e r  ( c f .  I .G .  " R a tg e b e r " , 1933. 

page 5 1 8 ) .

2 ) .  5 - c h l o r o - 2 - t o l u i d i n e .

2 grams o f  5 - e h l o r o - 2 - t o l u i d i n e  ( F a s t  Red TB Base -  

I . G . )  w ere  d i s s o l v e d  i n  a b o u t  40 c . c .  c o ld  w a t e r  and 2 c . c .  

h y d r o c h lo r i c  a c i d  ( 3 1 .5 $  HrJ j l ) a d d e d ,  th e  whole s t i r r e d  up 

w e l l  and w h i l s t  s t i r r i n g  0 .8  gram sodium  n i t r i t e  d i s s o l v e d  

i n  5 c . c .  c o ld  w a te r  was r u n  i n .  D i a z o t i s a t i o n  was com plete  

a f t e r  30 m ine . The d ia z o /s o lu t io n  was N e u t r a l i s e d  w i t h  th e  

a d d i t i o n  o f  1 .5  grm. sodium  a c e t a t e ,  d i s s o l v e d  i n  20 c . c .  

c o ld  w a te r ,  and  0 .5  c . c .  &0$ A c e tic  a c i d .  The s o l u t i o n  was 

t h e n  made up t o  1 l i t r e  w i t h  i c e  c o ld  w a t e r .  D i a z o t i s a t i o n  

t e m p e ra tu re  was 10°C. ( c f .  I .G .  " R a tg e b e r" ,  1933, 5 2 3 ) .

3 ) .  5 - n i t r o - 2 ~ a n i s i a i n e .

1 .75  grams 5 - n i t r o - 2 - a n i s i d i n e  ( F a s t  Bed B Base I .G * ) .  

was p a s te d  up w i t h  3 c . c .  h o t  w a t e r  and 0 .7 5  gm. sodium  

n i t r i t e  added . A f t e r  c o m p le te  s o l u t i o n  o f  t h e  n i t r i t e ,  th e  

p a s t e  was c o o le d  down and s t i r r e d  i n to  20 c . c .  i c e  c o ld  

w a te r  c o n t a i n i n g  3 c .c *  h y d r o c h lo r i c  a c i d  (31*5j6 H 0 1 ) .  fh e  

w hole  was l e f t  t o  s t a n d  f o r  h fc lf  an  h o u r ,  s t i r r e d  a t  f r e *

: $uen t i n t e r v a l s ,  t h e n  f i l t e r e d  and n e u t r a l i s d d W  th e



a d d i t i o n  o f  1 .5  gm. sodium a c e t a t e ,  d i s s o l v e d  i n  10 c . c . ,  

c o ld  w a te r ,  and 1 c . c .  40$ a c e t i c  a c i d .  The s o l u t i o n  was 

then made up to  1 l i t r e  w i th  t h e  a d d i t i o n  o f  i c e  c o ld  water. 

D i a z o t i s a t i o n  t e m p e r a tu re  was 1 5 ° C, ( c f . I . G . n2atgeher", 1933, 

page 527).

'Z“:. "v* i: r ' * 5 -" * *■' ■ ■ ’ ■ - r  " '•
6 - f lc n in o -a z o - to lu e n e .

2.8 grams o f  o - a m in o -a z o - to lu e n e  ( F a s t  G arne t  GC Base - 

I . G . )  were p a s t e d  up  w i t h  6 c . c .  h o t  w a t e r  and 2 c . c .  h y d ro - 

• .c h lo r ic  a c id  ( 3 1 .5 $  H Cl) and a f t e r  s t a n d i n g  f o r  a  s h o r t  

t im e  s t i r r e d  up w i t h  50 c . c .  i c e  c o ld  w a te r  and  i c e .  0 .8  gm. 

sodium  n i t r i t e  d i s s o l v e d  i n  20 c . c .  c o ld  wat.e^. ,waa tla^ia^ 

g r a d u a l ly  s t i r r e d  i n .  The d i a z o - s o l u t i o n  S|tand

f o r  h a l f  a n  h o u r ,  s t i r r e d  ,a t  f r e q u e n t  in te C T a ls r,, 

a n d / ^ u . t r a l i s e d /b y  t h e  a d d i t i o n  o f  1*5 gm.. so d fu |i  a c e t a t e ,

d i s s o lv e d  i n  20 c . c .  w a t e r ,  and 1 c . c .  a c e t i o  a c i d  (4 0 $-rmxmxm - ^ 5  *
GH_. COGB). The s o l u t i o n  was f i n a l l y  made up  t o  1 ldjfcrs h y  

t h e  a d d i t i o n  o f  i c e  c o ld  w a te r  ( c f .  I .G .  ŵ t g e h ^ f ifv..yage 528

o - P ia n i s ld in e , .
■ : < - ■ * ; / : . • . ■ <* • V ■-,■■■>

As the  d ia z o  s o l u t i o n  o f  p r d i a n i s i d i n s  ( i*ast B lue B*

Base -  I . ® . ), is . only, su itab le.. for A evelojgi||£ j£ |e j ,,so p a » , •

the a u th o r  used  E a s t . Blue Sal t  B, which. i s  r  so e m e n d e d  ...
oat. '1'.:.; v f - t r r - s r* *  v . r. , r . .  .<?*

ex c lu s iv e ly  for^aevelojBient o f  cotton  y a jn ^ b y  th e  I-C.



F a r b e n in d . A-G. ( c f . I . G . - R a t g e t e r “ , 19 33 , page 5 3 1 ) .

The FAST COLOUR SALTS, o f  t h e  I .G .  F a r b e n in d .  A -G ., c o n t a i n  

th e  c o r r e s p o n d in g  “b ases  in  a  r e a d y  d i a z o t i s e d  form  and a r e  

d i s t i n g u i s h e d  “by e x c e l l e n t  s t a b i l i t y  and good s o l u b i l i t y .

1 p a r ty  FAST BLUE B BASE ;r 5 p a r t s  FAST BLpi SALT B.

To .p r e p a r e  th e  d e v e lo p in g  h a th ,  t h e r e f o r e *  14 grams 

o f  FAST BLUE SALT B were p a s te d  up  w i th  60 c . c .  o f  l u k e 

warm W ater (3 0 °G .)  and d i s s o l v e d  to  a  c l e a r  s o l u t i o n  by 

s t i r r i h g  in  i c e  c o ld  w a te r  u n t i l  t h e  b u lk  was 1 l i t r e j  20 

grams o f  common s a l t  (BaCI) w ere  th e n  a d d ed .

4 T -met hoxy^A-aminc^frdipheuylamlne.

4 1 -me t hoxy-4-am in 6 Jd ip h e n y la m in e  i s ; BL

B. BASE o f  t h e  I .G .  F a r b e n in d .  A-G. The a u th o r  u sed  i n  

a l l  c a s e s  th e  c o r r e s p o n d in g  FAST COLOUR SAIT v i i ; #  yAlIAM- 

n i£  blue SALT B. 1 p a r t .  VARIAMIEE BLUE B-.* BASE E 2 p a r t s  

VASTAMItt BLUE SALT B . . . r

To p re p a re  th e  d e v e lo p in g  b a th  6 .0  gm. o f  VARIAMIHE 

BLUE SALT B were p a s te d  up  w i t h  60 c . c .  o f  lu k e -w a ra  w a te r  

(3 0 ° C .)  and d i s s o lv e d  by  a d d in g  i c e  c o ld  w a t e r  u n t i l  t h e  

b u lk  was 1 l i t r e .  20 grams of common s a l t  (R aC l) were t h e n  

ad d ed ; a l s o  5 c . c .  o f  40$  a c e t i c  a c i d .  The f i n a l  d e v e lo p -  

:ment of a l l  th e  VARIAMUSE BLUE B c o m b in a t io n s  was c a r r i e d  

ou t  by  a f t e r - t r e a t i n g  ( i . e .  su b seq u en t  t o  t h e  20 m in u te s  

t r e a tm e n t  i n  t h e  FAST COLOUR SALT s o l u t i o n )  i n  a  2$  sodium



240.

c a rb o n a te  s o l u t i o n  a t  80°C. f o r  10 m in u te s .  The dyed 

y a r n  was th e n  r i n s e d  i n  luke-w arm  w a te r  soaped  i n  t h e  

cu s to m ary  m anner, r i n s e d  and  d r i e d .

7) • l -a m ln o -2 ^ m e th o x y & en z en e -5 -su lp h o r i« « ] i ie th y la m id e .

2 .85  grams o f  l-am ino-2 -m ethox$5rbenzene-5 -su lphoM “ 

: d ie th y la m id e  (FAST RED ITR BASE - I . G . )  w ere  d i s s o lv e d  

i n  30 c . c .  w a te r  c o n t a in i n g  3 c . c .  o f  h y d r o c h lo r i c  a c i d  

( 3 1 .5 $  ST C l) . I n to  th e  c l e a r  s o l u t i o n  th u s  o b ta in e d ,  

0 . 7 7  gm. sodium n i t r i t e ,  d i s s o l v e d  i n  20 c . c .  i c e - c o l d  

w a te r ,  was added and th e  w hole  w e l l  s t i r r e d .  D i a z o t i s -  

: a t  io n  was c o m p le te  i n  15 m in s . The diaso—so lu tio n  was 

t h e n ^ u t r a l i s e d j b y  a d d in g  1 .6  gm. sodium  a c e t a t e  d i s 

s o l v e d  i n  30 c . c .  c o ld  w a te r  and  0 .5  c . c .  40$  a o etio  

a c i d .  F i n a l l y  i c e  c o ld  w a te r  was s t i r r e d  in  u n t i l  the 

b u lk  was 1 l i t r e  ( c f .  I .G ." R a tg e b e r "  page 5 2 4 ) .


