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S U M M A R Y .

The o o n g t l t u t lo n  o f  m e lle in  (o o h ra o in ) ,  a  

mould p ro d u c t o f  m elleue Yukawa, I s  d is c u s s e d  

and i t s  s t r u c t u r e  shown to  be ( - ) - ) : 4 - d i h y d r o - 8 -  

-h y d ro x y -3 -p e th y l i s o c oumarin by the s y n th e s i s  o f  

i t s  (± )-m eth y l e t h e r .  Two new sy n th e se s  o f  

i s o o o h rao in  confirm  i t s  s t r u c t u r e  as ^ - e t h y l - 7 -  

-h y d ro x y p h th a l id e .



I n t r o d u c t io n .

Nishikawa (1 )  and B urton  (2 )  showed t h a t  a  

m e ta b o l i t e ,  m e l le in  was produced wlien th e  mould 

A spcrg illuB  m eIleus Yukawa was grown on a  medium 

c o n ta in in g  su c ro se  o r  m a lto se ,  r e s p e c t i v e l y .  I t s  

i d e n t i t y  w ith  o o h ra o in ,  a  m e tab o lic  p ro d u c t  o f  

A s p e rg i l lu s  ochraceus has been e s t a b l i s h e d  by 

Yabuta and Sumiki ( ) ) .

M e l le in ,  m .p, 50", -  108.15" was o b ta in e d  by

Hiahikawa (1) in  a  y i e l d  o f  0 ,5 g . ^ l .  o f  c u l t u r e  f l u i d  

and had a  m o lecu la r  fo rm ula  o f  I t  was

s o lu b le  i n  o rg an ic  s o lv e n ts  and gave a v i o l e t  c o lo u r  

w ith  f e r r i c  c h lo r id e  s o lu t i o n ;  a  m onoacetate was formed 

b u t  no -OMe groups were p r e s e n t .

When fused  w ith  po tassium  hydroxide a t  200" an 

o p t i c a l l y  in a c t iv e  a c id ,  m e lle io  a c id ,  was p ro d u ced ; 

t h i s  compound a l s o  formed a  monoacetate, and on hydrogena* 

t i o n ,  absorbed  one mol. o f  hydrogen. I f  th e  f u s io n  was 

conducted  a t  500" ,  6 -hydrozy-2 -m ethy lbenzo lo  a c id  was 

o b ta in e d ,  an a c id  p r e v io u s ly  i s o l a t e d  as  a  m e ta b o l ic  

p ro d u c t o f  P é n ic i l l iu m  g r i s e o f u lv u a  D ierckx  by AUslow 

and H a is t r io k  ( 4 ) .

From h is  e v id e n c e ,  Nishikawa (5) conc luded  t h a t  

a  p r o v i s io n a l  s t r u c t u r e  ( I )  could  be w r i t t e n  f o r  m e l le io



a o ld  and t h a t  m e l le in  i t s e l f  must be the  l a c to n e  o f

6-*[a(or p ) -h y d ro x y p ro p y l]  s a l i o y l i c  a c id  ( I I  o r  I I I )

OH S "
co,H I

Ch(oh)CH}CĤ  CHiCHfoN̂ CH;

(I) (.1) ( " ' )
O ontem poraneoualy w ith  th e  work o f  Hiahikawa»

Yabuta and Sumiki (6 )  i n v e s t i g a t i n g  th e  c u l t u r e  f l u i d

from A sp e rg il lu B  oohraceuo» i s o l a t e d  a  p ro d u c t  which

th e y  named o o h rao in  and which th e y  l a t e r  proved

i d e n t i c a l  w i th  m e l le in  ( ) ) .

The a n a l y t i c a l  and d é g ra d a t i v e  work o f  Yabuta

and Sumiki (3 i 6) on oohrao in»  produced  s i m i l a r

ev id en ce  to  t h a t  o b ta in e d  by H iehikawa (1» 3) in  h i s

d e g r a d a t iv e  s t u d i e s  on m e l l e in .  They a l s o  o b ta in e d

6-hydro% y-2-m ethyIbenso ic  a c id  by a l k a l i  f u s io n  o f

o o h ra o in ,  an d , m e th y lo c h ra c in  when o x id is e d  w i th

p o ta ss iu m  perm anganate y i e ld e d  ) -m e th o x y p h th a l ic  a c id .

On t h e i r  e v id e n c e ,  Y abuta and Sumiki (6 )  p o s tu l a t e d

th e  e x i s t e n c e  i n  o o h ra o in  o f  a  hydroxy1 -group in

p o s i t i o n  6 ,  and s t r o n g ly  fav o u re d  th e  p o e s i b i l i t y  o f  a

l a c t o n i s a t i o n  betw een  th e  o a rb o x y l-g ro u p  i n  p o s i t i o n  1

and th e  h y d ro x y l o f  th e  s id e  c h a in  in  p o s i t i o n  2 .

[ ^ C O , H



The a id e  o h a ln  C,H,OE has f i v e  p o s s i b l e  form ai

- 0 %  -C H gO H  

- C ^  -C H (O B ) -C %

-C H (O H ) - 0 ^  - C ^
^  C^OH 

-C B

_ c -  OH 
^  C B ,

The c o r re sp o n d in g  s t r u c t u r é e  f o r  o o h ra o in  were 

t h e r e f o r e  a s  shown (V) -  ( l% ) .

OH OH OH

li 0
I

(V) (V ,) (V .O

CO r If
/  N

CM, CM,

CviiO
Oohraoin b e in g  o p t i c a l l y  a c t i v e ,  s t r u c t u r e s  (V I I I )

(%"K)

and (IX ) were e l im in a te d .

M e lle io  a c i d ,  th e  u n s a tu r a t e d  a c id  o b ta in e d  by the 

a l k a l i  f u s io n  o f  o o h rao in  was e a s i l y  h y d rogena ted  to  

d ih y d ro m e l le io  ao id^and  o x id a t io n  o f  m e th y lrae l le io  a c id



y i e ld e d  ace ta ld eh y d e  and 6«>aethoxyphthalalde))ydlo a o ld  (x )«

one o n e

c h o

( O
The m e lle io  a c id  s id e  ohaln  was thus  p roved  to  be

-CH " CH -CBg and no t -CHg -CE » CBg o r  "G ^  and the

a c id  th e r e fo r e  a s s i ^ e d  th e  a t ru o tu r e  (Xl); w i th  d i h j d r o -  

m e l le io  a c id  con seq u en tly  having  the s t r u c t u r e  (X II ) .

OH
CO,H CO,H

CH = Ch CHj

( X I )

S ince  th e  s id e  ch a in  in  m e lle io  a c id  waa o f  th e

n -p ro p e n y l form i t  could  th e n  be deduced t h a t  o f  th e

rem ain ing  p o s s ib le  s t r u c t u r e s  (V), (VI) and (V II )  f o r  

o o h ra o in ,  only  two (V) and (V l) Wei'S s t i l l  f e a s i b l e .

(Y*)



Yabuta and Suzaikl (3 )  suggested  t h a t ,  a l th o u g h  

th e  s id e  c h a in  i n  m e lle io  a c id  (Xl) was p roved  to  be 

o f  th e  ^ -p ro p e n y l  form, th e  fo rm ation  of such a  s id e  

c h a in  co u ld  have been  accom plished by a rea r ra n g e m en t 

o f  an a l l y l  s id e  ch a in  such  as  occurred  In  th e  s a f f r o l e  

to  i s o s a f f r o l e  and eugenol to  i s o eugenol re a r ran g em e n ts  

by a l k a l i .

, 0  - CH CH)0
o0CHiCH: CHi 

 >-

H 0

O M e

CHjCHr CHi
 y ..n CH= CH CH3

O M f
I f  th e  a l l y l  s id e  c h a in  was indeed an in te rm e d ia te  

in  th e  m e l le io  a o ld  fo rm a tio n ,  i t  was a p p a re n t  from th e  

scheme below t h a t  ooh rao in  must have had s t r u c t u r e  (V ), 

s t r u c t u r e  (IX) a l re a d y  hav ing  been ru led  o u t .

r ^ ^ C O l H 4-

r1UCH: CHCHj

CH;OHCHi CH)

CO%H CVl-) C^H,

OH

OH
COxH

CHiCHbHCW)

CHxCHtCHi OH

CMj^CHiCHiOH

OH

^ ^ C H i C H i

( IX )

C H ;



iao O ch rao ln .

When m e lle io  a c id  was t r e a t e d  w ith  ho t d i l u t e  

s u lp h u r ic  acid» a compound isom eric  w i th  o o h rao in  waa 

produced ( 6 ) .  I t  was an o p t i c a l l y  in a o t lv e  la o to n e  

w ith  one p h e n o lic  hydroxyl-group  and fu s io n  w i th  

p o ta ss iu m  hydroxide gave s a l i c y l i c  acid»  s i  a c id  a l s o  

formed from J -h y d ro x y p h th a lio  a c id  by th e  same a l k a l i  

p r o c e s s .

Yabuta and Sumiki (6) argued th a t  s in c e  s a l i c y l i c  

a c id  and n o t 6 * m e th y lsa l io y l ic  a c id  was formed in  t h i s  

a l k a l i  f u s io n j th o  la o to n e  must n e c e s s a r i ly  be i n  th e  

n a tu r e  o f  a s u b s t i t u t e d  p h th a l id e .

ChohĈ Hç

( V l )  C q Mh

CM̂ CHOHCM J

They th e r e fo r e  proposed t h a t  o ch rac in  ( m e l le in )  

had s t r u c t u r e  (V) and Isooo h ra o in  s t r u c t u r e  (V l ) .

I t  i s  o f  i n t e r e s t  to n o te  a t  t h i s  p o in t  t h a t  

Chemical A b s tra c ts  (23) a re  i n  e r r o r  here, hav ing  a t t r i b u t e d  

s t r u c t u r e  (VI) to  och rac in  and (V) to  le o o c h r a o in .



T aaura  (7 )  ham cla im ed  a  s y n th e s i s  o f  ) - e t h y l - 7 -  

« h y d ro x y p h th a lid e  (V l)  and has r e p o r te d  i t  to  be 

i d e n t i c a l  w i th  i s o o o h r a c in .  His s y n t h e s i s ,  however, 

v a s  e q u iv o c a l  and v as  e n t i r e l y  dependent upon th e  

d e g r a d a t iv e  v o i t  on n a t u r a l  m e l le in  f o r  i t s  s t r u c t u r a l  

a s s ig n m e n t .  T h is  s y n th e s i s  w i l l  bo d is c u s s e d  in  more 

d e t a i l  l a t e r .

M e l le in  i t s e l f  has been g iv e n  th e  p h th a l id e  ( o r  

r e l a t e d  h y d ro x y -a c id  fo rm u la t io n )  in  two r e c e n t  rev iew s 

on mould p r o d u c ts ,  by R a i s t r i c k  ( 0 ) ,  a n d  by Aghoramurthy 

and S e s h a d r i  ( ? )  r e s p e c t i v e l y ,  and more r e c e n t l y ,  B irc h  

and Donovan (10), d i s c u s s in g  t h e i r  ' a c e t a t e  hypothesis^ ' 

have s t a t e d  t h a t  a l th o u g h  th e y  were aware o f  th e  f a c t  t h a t  

i n  th e  l i t e r a t u r e  a  d e f i n i t e  d e c i s io n  had n o t  been made 

betw een (V) and (Yl), th e y  d id  " o o n s id e r  th e  chem ical 

ev id en ce  to  fa v o u r  (V) d e c i s i v e l y "  and b e l i e v e d  t h e i r  

h y p o th eses  a l s o  i n d i c a t e d  (V) a s  b e in g  th e  more p ro b ab le  

s t r u c t u r e  f o r  m e l le in .

Couzi and Werner (11) have t e s t e d  th e  c u l tu r e  

f i l t r a t e s  o f  A s p e r g i l lu s  och raceus  f o r  a n t i b i o t i c  a c t i v i t y  

and found them a c t i v e  a g a in s t  ty p h o id  f e v e r  in  g u in e a  p ig s ,  

th e  an im a ls  b e in g  co m p le te ly  h e a le d .  U l t r a - v i o l e t  

i r r a d i a t i o n  o f  th e  c u l t u r e s  in c re a s e d  th e  a c t i v i t y  o f  

th e  a n t i b i o t i c  one to  th r e e  t im e s .



Hydramconol.

A n a t u r a l l y  o c c u r r in g  i» o c ou aa rin  d e r i v a t i v e  

‘b e a r in g  a s t r o n g  s t r u c t u r a l  resem blance to  m e l le in ,  was 

hydrangeno l ( X I I l )  which o cc u rred  as a g lu c o s id e  in  th e  

f lo w e rs  of  th e  garden  hydrangea (Hydrangea o p u lo id e s )

OM

, , ______________________  / _____ OH

( X I I » )  ( x i v ^ )

I t s  hydroxy-m ethyl e t h e r  p h y l lo d u lc ln  (XIV) o c c u rre d  

in  th e  le av es  of th e  same p la n t*  The c o n s t i t u t i o n s  o f  

‘b o th  ag lycones were e s t a b l i s h e d  by A.sahina and Aoano (1 2 ) .



T H E O R E T I C A L .



In  view of th e  obvious confusion  which e x i s t e d  in  

th e  l i t e r a t u r e  as  to  th e  s t r u c t u r e  o f  m e l le in ,  i t  was 

c o n s id e re d  t h a t  an unambiguous s y n th e s is  o f  ) : 4 - d i h y d r o -  

»8«hydroxy**3*»nethyllBOOo u n arin  (V X and 3 * ^ th y l» 7 -  

« h y d roxyph tha lide  (Vl). should  be u n d er tak en  and com parisons 

made w ith  n a t u r a l  m e lle in  and Isooc h ra c in .  th e  p ro d u c t  

formed when m e lle io  ac id  (XI) was t r e a t e d  w i th  h o t 

m in e ra l  acid*

OH
.CO,H 

CH-- CMCMj

( y )  ( * i )

Tamura (7) has claim ed to  have s y n th e s i s e d  3 * s th y l«  

'*7«*hydroxyphthalide (V I) and proved i t  i d e n t i c a l  w ith  

i s o o ch rac in *  In  a c tu a l  f a c t ,  however, Tamura s y n th e s is e d  

a  ) - 8 U b s t l tu te d  p h th a l id e  by a co n d en sa tio n  r e a c t i o n ,  

which cou ld  have g iv en  him, e i t h e r  3 -* thy  1 -4 -h y d ro x y -  

p h th a l id e ,  o r  3 -G th y l-7 -h y d ro x y p h th a lid e ,  and i t  was only 

by d i r e c t  com parison of h i s  product w i th  I so o o h ra o in ,  

o b ta in e d  from n a t u r a l  m e l le in  and known by d e g ra d a t iv e  

s tu d i e s  to  have a hydroxy1-group in  th e  7-p 08l t i o n ,  t h a t  

Tamura was ab le  to  s t a t e  t h a t  h is  compound was in  f a c t ,  

3 -e th y l-7 -h y d ro x y p h th a l id e  (V l) .  His c la im  to  an 

u n eq u iv o ca l s y n th e s i s  of i s o oohrao in  canno t be m aintained*
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F u r t h e r , h i s  ex p e r ien ce  in  having o b ta in e d  t h i s  

l a t t e r  oompouad ( V l ) , s t a r t i n g  from a sodium p r o p io n a te -  

- p ro p io n ic  anhydride  co n d en sa t io n  on ) - n i t r o p h t h a l i o  an h y d r id e  

(XV) by the  sequence o f  r e a c t io n s  shown^and a l s o  ) - e t h y l - 4 -  

-m e th o x y p h th a lid e  (XVII) from a s im i l a r  c o n d e n s a t io n  r e a c t i o n

3

>
OH

(XV) (VI )
s t a r t i n g  w ith  3 -m sthozyph thaIio  anhydride  (XVI) , rune c o n t r a r y

to  r e c e n t  evidencEi in  the  l i t e r a t u r e  r e l a t i n g  to  th e  e y n th e e ie

O r i f

Co

OMf CHCh

(xv i )  ( x v i l )

o f  a  d e g ra d a t io n  p ro d u c t o f  th e  a n t i b i o t i c  ' t e r r a m y c in * |

7 -h y d ro x y -5 -m e tiiy lp h th a lid e  (X V III) .  The s t r u c t u r e  o f  t h i s  

p ro d u c t  r e s t e d  r i g i d l y  on chem ica l and i n f r a - r e d  ev idence  

(15# 1 4 ) .

" CHI
(xviii) CI4%

Kuhn and Dury (1))^ and H ochste in  end P a s te rn a c k  (14) 

in  s u b m i t t in g  3 -m ethoxyph tha lio  anhydride (XVl) to  a  Boebner
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r e a c t i o n  and p roceed ing  as  shown, o b ta in ed  7 -m ethoxy-)~  

-m e th y lp h th a l ld e  (XIX), I d e n t i c a l  w ith  th e  m ethy l e t h e r  

o f  th e  above d e g ra d a t io n  p ro d u c t .

(xw)

CO
'o
/

c
II
CWn

IXIX) CWj

O""'
( x y )

This m ethyl e t h e r  (XIX) has a l s o  been s y n th e s i s e d  by 

K ushner, Morton, Boothe and W illiam s (16) s t a r t i n g  from

2-& m ino-)-m ethoxyacetophenone (XX) (1 7 ) .

In  a d d i t i o n ,  E o ch s to in  and a o te rn a o k  (14) have 

o b ta in e d  4 * h y d ro x y -3 -n o th y lp h th a l id e  (X /I)  s t a r t i n g  w ith  

e i t h e r  a  Doebner o r  G a b r ie l  co n d en sa tio n  on 3 - m i t r o p h th a l io  

an h y d rid e  (XV).

CO
Mo*

( X V )

■' COjH

COCH^
MO,

V
CoNo

^CH
OH CHa 

(XX l)
The o r i e n t a t i o n s  th u s  e s t a b l i s h e d  by th e  above 

w orkers w ere , t h e r e f o r e ,  th e  r e v e r s e  In b o th  in s t a n c e s  o f  

th o se  o b ta in e d  by Tamura, and t h i s  f a c t ,  t o g e t h e r  w i th  th e
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f a i l u r e  o f  s e v e r a l  w orkers i n  t h i s  l a b o r a t o r y  to  r e p e a t  

th e  l e t t e r ' s  work, made th e  need f o r  an unambiguous 

s y n th e s i s  o f  n o t  o n ly  3 -0th y  1 -7 -^hydroyyphtha lide  ( V l ) jb u t  

3 : 4 -d lh y d ro - 6 -b y d rozy -3 -m ethy  1 i a o 0oum arin  (V) e s s e n t i a l .

The g y n t h e a i s  o f  ( + ) - 3 #4- d i h y d r o - 8 -m G thoxy*3- m e t h y l i 8o -  

c o u m a r in «

The problem  a a s o o ia te d  w ith  th e  s y n t h e s i s  o f  t h i s

compound was one of o r i e n t a t i o n ;  i t  was e s s e n t i a l  t h a t

th e r e  shou ld  be no am b ig u ity  as  to  th e  p o s i t i o n  o f  th e

hydroxy1-group  in  r e l a t i o n  t o  th e  l a c to n e  r i n g .

A s u i t a b l e  s t a r t i n g  m a te r i a l  ap p e a re d  to  be 3-m*thoxy'

- 2 - n i t r o b e n z o io  a c id  (XXII) ,  o b ta in e d  by w ins (1 9 )  from

th e  n i t r a t i o n  o f  m-methoxybenzoio a c i d ,  and c o n v e n ie n t ly

c o n v e r te d  by an A m d t - E i a t e r t  r e a c t i o n  to  3 -*G thozy -2 -

- n i t r o p h e n y l a o e t i e  a c id  (X X II l ) .

0M( 0 / I f

^ ^ C O z H  ^ ^ ü c H i C O ^ H

( x ^ i i )  (X )cin)

The l a t t e r  compound(X>III) has a l s o  been  p re p a re d

by B l a i k i e  and P e rk in  (18) by th e  o x a l a t i o n  o f  3-ci®^hozy-

- 2 - n i t r o t o l u e n e  (XXIV) to  g iv e  3 -® « th o x y -2 -n i t ro p y ru v ic

a c id  (XXV) and hence by o x id a t io n  w i th  a l k a l i n e  hydrogen

p e ro x id e  to  (X X II l ) .
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on<
r(O i

CH^
f

^ l e on<

CHtCOCOiH

n o t

CHxCOiH

(X^iV) (XXV) (XXiM)

The ao ld  c h lo r id e  o f  (X X IIl) was o b ta in e d ,  as  

d e s c r ib e d  by B arge r  and S c h l i t t l e r  (20) and t ra n s fo rm e d  

r e a d i ly  by the ethozym agnesiom alonate method o f  W alker and 

Hauser (21) v ia  th e  in te rm e d ia te  e th y l  3 -m eth o % y -2 -n itro -  

p heny laoe ty lm alona te  (XXVI) to  5 -m e th o x y -2 - t t i t ro p h e n y l-  

aoetone (XXVII).

o n t  

^ 1 0 1  -

O r i f

> MO*

CHjCOCHj^sj^ücH*COCH(C0,f»\

(XXV,) ( x y v i i )

An i n t e r e s t i n g  com parison w ith  th e  l a t t e r  p ro ced u re  

was Nogami's (15) p r e p a r a t io n  o f  th e  co r re sp o n d in g  p h e n y l-  

acetone  (XXVIII) from 2 - o a r b e t h o ^ - 3 i 5 “d im 0 th o x y p h en y laee ty l  

c h lo r id e  (XXIX) by r e a c t i o n  w ith  e th y l  a e e to a o e t a t e .  

Treatm ent o f  (XXVIIl) w ith  fo rm ic  ac id  gave 3 - m e th y l -6 i8 -  

-dimothoryjjBjocoumarin (XXX).
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one

CHiCOCl

ON?

O
COzfh 

CH^CO CH

W i v ) I
Of<|f

r"|(0

on?

l>/«0

4
oMf

c=o 
" ,

COifh
CHiCOCHiCOifi-

neo
CxKV)

CHiCOCH^

( x y /i i i  )
v h .n  3 « ae th o x y > 2 * n ltro p h .n 9 lb es to ae  (XJVIX) « u

hydrog#nat#d  over  n i c k e l ,  a  p roduct m,p« 85-83* and

a n a ly s in g  f o r  OjgHj,OR eaa o b ta in e d .  I t  was s o lu b le

i n  « a r a  5 N -bydrooh lo rlc  a c id ,  be ing  re c o v e re d  on

b a s i f i o a i l o n ,  formed a red p i c r a t e  and had an  u l t r a - v i o l e t
#

a b s o rp t io n  spectrum  o f  2200 ( <f # 50 ,000) and 265O A*

(€ •  9#000) ,  th u s  showing v e ry  h igh  i n t e n s i t y  i n  th e  

f i r s t  ban d . A v i o l e t - r s d  c o lo u r  was produced  in  th e  

S h r l i c h  r e a c t io n  f o r  in d o le s ,  be in g  i n d i s t i n g u i s h a b l e  

from th e  c o lo u r  g iv e n  by 2 -m e th y l in d o le .  > e c o n s id e re d  

th e r e f o r e ,  th e  compound, m.p. 83-85* was 7-®®thowy-2- 

-m c th y l in d o le  ( XXXIV)«
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The n l t r o - k e to n e  (XXTII) on re d u c t io n  w i th  sodium 

b o ro h y d r ld e  gave 3-meth o x y -2 -n i t ro b e n z y lm o th y lo a rb in o l  

(XXXI) in  h ig h  y i e l d ,  which on hyd rogenation  o v e r  n i c k e l  

a f f o rd e d  2-euDino-3-i3@thoxybenzylQethylcarbinol (XXXII). 

D i a z o t i s a t i o n  o f  t h i s  amine w ith  i t s  c o n v e rs io n  i n t o  th e  

n i t r i l e ,  which was not p u r i f i e d ,  and su b seq u en t a l k a l i n e  

h y d r o ly s i s  o f  the  n i t r i l e ,  gave (± )" 5 »4~d ihydro -8 -m ethoxy ' 

-3 -m e th y liao p o u m a rin  (XXIIl) m.p# 68-67*. / /

OMe

CHj COCHj 

Cxx  v i i )

OPIf

0 | V | p

, ' ’s  / H  CH, 
CH, '

(XxXMi)

CH*CH CHj
OH 

(XXXl)

■ OMp
C o  OH

V , CHj CMc Hj

CH,CHCHj

(XXX >i)
i

OH
^Hj Ch CH

The compound gave an in te rm e d ia te  m .p. on m ixing 

w i th  ( - ) - m e l l e i n  metliyl e t h e r ,  m .p. 69* and th e  u l t r a - v i o l e t  

and i n f r a - r e d  a b so rp t io n  s p e c t r a  o f  bo th  compounds ( th e  

l a t t e r  i n  ca rbon  t e t r a c h l o r i d e  s o lu t io n )  were i d e n t i c a l .

The c a rb o n y l  s t r e t c h i n g  f re q u e n c ie s  of b o th  compounds, in  

s o l u t i o n  (1741 c m . 't  ) suid in  th e  s o l id  s t a t e  (1716 c n .^ i  ) 

when compared w ith  t  lose of 7**3)ethoxyphthalide in  th e  same 

s o lv e n t  (1782 cm.“^) and in  th e  s o l i d  s t a t e  (1748 cm.~i)^ 

w ere oons i s  t e n t  w ith  the e x is te n c e  of  a six-m e mbs red  r i n g  in
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(XX X III). We a r e  in d e b te d  to  Mr. J , F. Grove, Im p e r ia l  

Chem ical I n d u s t r i e s  L td . f o r  th e s e  d e te rm in a t io n s .

( - ) - M e l ld i n  m ethyl e t h e r  wao recovered  a f t e r  b o i l i n g  

w ith  aqueous a l k a l i ,  no a p p re c ia b le  ra o em iz a tio n  h av in g  

been d e t e c t e d .

Having th u s  e s t a b l i s h e d  t h a t  m e lle in  i s  ( - ) - 3 ; 4 -  

-d ih y d ro -e -h y d ro x y -3 -m e th y l lg o o oum&rin (V),  a t t e n t i o n  waa 

th e n  d i r e c t e d  to  ie o o c h ra c in  which must be 3 - e th y l - 7 ~

-h y d ro x y p h th a l id e  (VI ) .

The S y n th e e ie  o f  5- L t h y l - 7-hydrux .vphthalide ( i e o O o h ra c in ) .

Â8 has been mentioned p r e v io u s ly ,  K ushner, M orton, 

Boothe and W ill iam s  ( l 6 )  have s y n th e s is e d  7-mGthoxy-3- 

-m e t l iy lp h th a l id e  (XIX) s t a r t i n g  from 2-am lno-3-rnethoxy- 

aco tophenone (XX) (1 7 ) .  An obvious analogy w ith  th e  above,

waa th e  use  o f  th e  propiophenone f o r  the p r e p a r a t io n  o f  the  

c o r re sp o n d in g  3 -o t^ ;y l s u b s t i t u t e d  p h t lm lid e .

A ttem pts  to  o b ta in  3 -m e th o x y -2 -n itro p ro p io p h en o n e  

(XXXV) by  n i t r a t i n g  oj-methoxypropiophenone were u n s u c c e s s f u l ,  

th e  r e a c t i o n  o f t e n  ta k in g  p la c e  w ith  e x p lo s iv e  v io l e n c e .  

(XXXV), However, was o b ta in e d  from 3 -m o tho% y-2 -n itrobenzoy l-  

c h lo r id e  (XXXVl)by a p p l i c a t i o n  of the  ethoxym agnusiom alonate 

method to  g iv e  e t h y l  3 -m e th o x y -2 -n itro b cn eo y lm alo n a te  which
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was not i s o l a t e d ,  bu t 0 -n e th y la te d  d ir e c t ly  and the 

product hydro lysed  and deo a rb o x y la ted  to g iv e  the required 

5-Eaethoxy-2-nitropropiophenone (XXXV ).

o n e o n e

-V
COCH(COi&X

I'lOa

C 0 C ( C 0 z 6 \

CH)

r jo i

COCW1 CH3

The 0 -file thy la tion  procedure  was t h e r e f o r e  a  u s e f u l  

e x te n s io n  o f  the  Walker and Hauser (21) r e a c t io n *

3-M ethoxy-2-n itroproplophenor.e  (XXXV ) was reduced  

by sodium borohydride  to  th e  co rresp o n d in g  n i t r o - c a r b i n o l

( XXXVII) which was hydrogenated  to  th e  am in o -c a rb in o l

(XXXVIII) and th e  l a t t e r ,  by su c c es s iv e  d i a a o t l s a t i o a ,  

n i c k e l  po tassium  cyanide tre a tm e n t  and a l k a l i n e  h y d r o ly s i s ,  

co n v e r ted  to  ) -e th y l-7 ~ m eth o x y p h th a lld e  (XXXIX)

one
^1^3  y

o n f

one

0" " 0
^CH

(XXX IK)

_  o n e

COqH

^ ^ chcom) ch»c>̂

( x x x \r i i i)
V

Ol*|f

< -
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A l l  th e s e  compounds were u n c r y s t a l l l s a b l e i  th e  

l a s t  was chromatographed b u t  remained a v is c o u s  o i l .  

D ém éthy la tion  o f  th e  mothoxy-compound w ith  aqueous b o i l i n g  

hydrobromic a c id  gave 5 -« th y l-7 -h y d ro x y p h th a l ld e  (VI) w hich 

was I d e n t i c a l  w ith  Iso o c h ra o ln ,

The second method f o r  the  s y n th e s is  o f  i s o o c h r a o ln  

was based  on th e  r e a c t io n  of a phthalaldeh>'dlc a c id  w i th  

e x c ess  of  an a lk y l  magnésium h a l id e  to  g iv e  a  ) - a l k y l p h t h a l l d e  

( 2 2 )
OMf one

n e oV ICho ^

X

(^kO CiMb*
Mermod and Sirconis (22) claimed an S 6 ^  y i e l d  o f

5-8tbylra0Oonin (XLI) from opiariic  ac id  (XL) by t h i s  method# 

in  o u r  hands a very  low y i e l d  was ob ta ined  b u t  a  h ig h  

p ro p o r t io n  o f  the  s t a r t i n g  m a te r ia l  was r e c o v e re d .  The 

f a i l u r e  was a t t r i b u t e d  to  the  low s o l u b i l i t y  o f  o p ia n io  

a c id  In  e t h e r ,  and in  o rd e r  to  circum vent t h i s  p r a c t i c a l  

d i f f i c u l t y  an e t h e r  s o lu b le  d e r iv a t iv e  o f  th e  p h th a la le h y d lo  

a c id  was so u g h t.  Such a  compound was an I n te r m e d ia te  In  

th e  method o f  B l a i r ,  Brown and îîewbold*(23) f o r  th e  c o n v e rs io n  

o f  a  p h th a l id e  in to  a p h th a la ld e h y d ic  a c id  in  which th e  

p h th a l id e  was t r e a t e d  w ith  dlmethyl&aine to  g iv e  an 

Oj-hydroxymetiiyl-N^^-dimethylbenzamide, and th e  l a t t e r  o x id is e d

See page 76
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w i th  ohromlo a c id  to  th e  a^form yl^N N -dim ethylbensam ldet 

w hich  on h e a t in g  w ith  d i l u t e  ao id  gave th e  p h th a la ld e h y d io  

a c i d .

Cj j C O i H  

Ü C H O

Cr C O r i M t ,

I
O cor |K |< r ,

C H O

6-Form yl-2#)-dim 8thoxy-NN-dim ethylb8ngam id@ , th e  

in te rm e d ia te  in  th e  p r e p a r a t i o n  o f  o p ia n io  a o id  (XL) by 

th e  fo re g o in g  method was n o t i s o l a t e d  in  th e  pure s t a t e »  

b u t th e  crude  m a te r i a l  on r e a c t i o n  w ith  an ex cess  o f  th e  

a p p r o p r i a t e  G rig n ard  r e a g e n t  » fo llow ed  by t r e a tm e n t  o f  

th e  p ro d u c t  w i th  h o t d i l u t e  a o id ,  gave 3 -m ethy l and

3 -e thy lm eoon in  in  h ig h  y i e l d s .

A p p l ic a t io n  o f  t h i s  method s t a r t i n g  from 

6-hydroxyH ethyl-2-m ethoxy-N N -dlm ethylbenBam ide ( XLI I )

(2 3 ) r e s u l t e d  in  good y i e l d  3 -® th y l-7 -m e th o x y p h th a l id e  

(XXXIX) which on d é m é th y la t io n  gave 3*o thy1 -7 -h y d ro x y p h th a lId e  

(VI) ( iQ O oohrao in ).
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(XLlO

.CO

CaNî

(xxxix ' )

4

f ^ ^ C O f / q e ,
I c ^ C H o

i

A coffip&rinon betw een th e  u l t r a - v i o l e t  a b s o rp t io n

a p t c t r u n  above 2 ,2 0 A, of m e l le in  % ith th o s e  o f c e r t a i n

7-iiydroxypht h a l id e s i s  g iv e n  belows

Compound, S o lv e n t , max.^ Max, max,^" Max.

M e l le in . E ton 2 ,460 6 ,5 0 0 5 ,140 4 ,100

la o o o h ra e in Eton 2 ,5 4 0 7 ,0 0 0 5 ,000 4 ,600

7 -h y d ro x y -3 -  
- a e t h y l p h t h a l l d e ,

MeOH 2,520 7 ,5 0 0 2 ,9 6 0 4 ,700

7-hyd roxyph t h a l i c e . EtOH 2 ,5 2 0 6 ,7 0 0 2 ,990 4,600

The s t r o n g  ba thochrom ic  s h i f t  o f  th e  maxima in  

m e l le in  compared w ith  the  p o e i t i o  8 o f  th o se  in  th e  

p h tn a l id e s  i s  no tew orthy  and m ight be o f  d la g n o e t io  uee 

In  d e c id in g  betw een ieom ario  3 i4 - d ih y d r o ig o c Qumarln and 

p h th a l id e  s t r u c t u r e s .

u  H oohste in  and P a s te  m a c k  (14)
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The C o n s t i t u t i o n  and S y n th e s i s  o f  H ydrangenol,

The e l u c i d a t i o n  o f  th e  s t r u c t u r e  o f  h y d ran g en o l 

( XI I I )  and i t s  p ro o f  by s y n t h e s i s  was due to  A sahina and 

Asano (1 2 ) .

A lk a l i  t r e a tm e n t  o f  hyd rangeno l p ro v id ed  an 

u n o a tu ra te d  a o i d ,  h y d ra n g e ic  a c id  ( XL I I I ) ,  an a lo g o u s  to  

m e l le io  a o id  (Xl )  o b ta in e d  a s  an a l k a l i  f i s s i o n  p ro d u c t  

from m e l l e in .  More d r a s t i c  a l k a l i  t r e a tm e n t  o f  hy d ran g en o l 

(12) and m e l le in  ( ) )  r e s u l t e d  in  th e  same p r o d u c t ,

6 - m e th y lo a l io y c l io  a o id  (X LI?)

OH

CxilO

i

COiH 

CH: CH

( x m i ' )

OH

COzH
(XLlV)

Asahina and Asano (1 2 )  h e a te d  5 -m e th o x y p h th a lic  

an h y d r id e  w ith  sodium a c e t a t e  and p;»m ethoxyphenylaoetic  

a o id  a c c o rd in g  to  th e  method o f  G a b r ie l  (24) and o b ta in e d  

in  p o o r  y i e l d ,  7 ,4 * -d im e th o x y b e n z a lp h th a l id e  (XLV), Ring 

op en in g  of t h i s  compound to  th e  ke tone  (XLVI) and subsequen t
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r e d u c t i o n  o f  th e  ke tone  t o  th e  secondary  a l c o h o l  fo l lo w e d  

by a o i d i f i c s t i o n  produced 7 : 4 ^ la s tb o x y b e n a y Ip h th a lId #  

(XLVII) .  T h is  p h th a l id e  was n o t i d e n t i o a l  w ith  h yd rangono l 

d im e th y l  o t h e r .  when (XLVII) was e v a p o ra te d  to  d ry n e s s  

wi t h  m o thano llo  p o ta ss iu m  hydrox ide  and th e n  h e a te d  

i n  vacuo a t  200*, and CĈ  was l o s t  and a e th y lh y d ra n g e ic

a o id  formed ( XL? 1X1). The a o id  was e a s i l y  c o n v e rte d  I n to  

5 i4 -d ih y d ro -8 -h y d ro x y -4  '-!$ e th o x y -5 -p h cn y llao o o u a& rin  (XLIX),  

i d e n t i c a l  i i t h  th e  a ^ t h y l  e t h e r  o f  liyd rangeno l.

o n e

>

one

03 0 3
(xuv') HC -Ci.Hi, Oi^e

Y
O f |f

(XLVll^

Y  •

OH

Ori<
J n t

Mr*' '■
(XLVI)

CO
?

OMe

Cxt-v'iiO (XLIX)
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I t  seemed t h a t  a  more e l e g a n t  and lo s s  ambiguous 

r o u te  to  hyd rangeuo l would be one ana logous to  t h a t  

a l r e a d y  d e s c r ib e d  f o r  - 3 : 4-d .ihydro-G -m ethoxy-3-

-010 th y l i s o c om narin .

I f  3 -m e th o z y -2 -n i t ro p h @ n y la c e ty lc h lo r id e  (L) 

c o u ld  be made to  r e a c t  w ith  a n ie o le  u n d e r  F r i e d e l - C r a f t s  

o o n u i t io n e ,  th e n  th e  same sequence o f  r e a c t i o n s  cou ld  be 

a p p l ie d  to  th e  p ro d u c t  as  was a p p l ie d  to  3-metho%y-2-  

- n i t r o p h e n y la o e to n e  (XXVIl),

' ^ ^ j ^ C H z C o  c? ^ ^ C H a C C t H i p r i f  CM C,.H^ Or'Ip

C L )  ( L I )  ( L ' l )

The F r i e d e l - C r a f t s  r e a c t i o n  was t r i e d  u n d er  v a r io u s  

e x p e r im e n ta l  o o n d i t lo n a  w i th  carbon  d is u lp h id e  as s o lv e n t ,  

b u t  th e  r e q u i r e d  p r o d u c t ,  3* i4 -d im ethoxy-2* -n itrodeoxy- 

b e n z o in  (L I)  was o b ta in e d  in  b e s t  y i e l d  u s in g  a n i s o le  

i t s e l f  as  s o l v e n t .  R eduction  o f  (L I)  to  th e  n i t r o - a l c o h o l  

w i th  sodium b o ro h y d rld e  fo llo w ed  by c a t a l y t i c  h y d ro g en a t io n  

o f  th e  n i t r o - g r o u p ,  gave 2 -am in o -3 -n e th o x y b e n » y l-£ ;-a n lsy l-  

c a r b i n o l  ( L I I )  in  go d y i e l d .  S ubsequent c o n v e rs io n  o f  

th e  amine to  n i t r i l c  and h y d ro ly s i s  o f  th e  n i t r i l e  y ie ld e d  

o n ly  a sm a ll  amount o f  s o l i d  which c r y s t a l l i s e d  as s h o r t  

priorao from l i g h t  p e tro le u m , ra.p. 150*-154** The l i t e r a t u r e  

m .p. f o r  h y d ran g en o l d lm etliy l e t h e r  was 151*1 th e  ( i ) -  

-d im e th y l  e t h e r  was n o t r e p o r te d  by Âsahino and Asano (1 2 ) .
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U l t r a - v i o l e t  e p e o t r a  were de te rm in ed  i n  

StOH u n le a a  o th e rw ise  s t a t e d .

3*4tc thoxybengoio  a c i d . - (c£.P erk in  and Weizmann,

2 * ,  1906, 89» 1649) 5-hydroxybe* s o lo  a o id  (20 g . ) ,  

d i  so lv e d  in  aqueous KOH (24 g .  i n  80 o . c .  B ,0 )  was 

s t i r r e d  v ig o r o u s ly  w i th  d im e th y le u lp h a te  (50  o . o . )  f o r  

50 ta in s . ,  d u r in g  w hich th e  m ethyl e s t e r  o f  3^ e t h o x y -  

b en zo ic  a c id  s e p a r a te d  a s  an o i l .  P o tass ium  hyd ro x id e  

(8 g . )  was added , and m ix tu re  r e f lu x e d  f o r  1 h r .

The s o l u t i o n  was c o o le d ,  a c i d i f i e d  (HC1| d , l . l 6 )  

and th e  5 ^ e th o x y b e n z o ic  a c id  which s e p a r a te d  was f i l t e r e d  

o f f ,  and c r y s t a l l i s e d  from aqueous e th a n o l  a s  n e e d le s ,  

m .p. 107* (17 g . )

5- l le t !o x y - 2 - n i t r o b c n z o i c  a o i d # -  (Ew ins, , 1912, 

101, 544) F in e ly  d iv id e d  5-m ethoxybdnzoio a o id  (15 g . ) 

was suspended i n  n i t r i c  a o id  (60 o . o . ;  d , 1 . 4 2 ) ,  th e  

te m p e ra tu re  r a i s e d  to  55* to  s t a r t  r e a c t i o n  and th e n  k e p t  

below 4 0 * w i th  w a te r  c o o l in g .  As th e  s t a r t i n g  m a te r i a l  

d i s s o lv e d ,  th e  p ro d u c ts  s e p a r a t e d .  A f te r  s ta n d in g  5 h r s .  

a t  room te m p e ra tu re ,  th e  r e a c t i o n  m ix tu re  was d i l u t e d  w i th  

w a te r  (500 o . c . ) ,  and th e  p r e c i p i t a t e  f i l t e r e d  o f f ,  washed 

w ith  w a te r ,  and th e n  b o i l i n g  e th a n o l  (50 o . o . ) .  The
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c o l o u r l e s s  e o l id  rem ain ing  was c r y s t a l l i s e d  from  e th a n o l  

to  g iv e  b lad es  ( 5 .5  g , ) ,  m .p. 254- 256*.

5-Methoi3r -2-n i t r o b e n s o y l  C h lo r id e . -  5-Metl o x y -  

- 2- n i t r o b e n e o io  ao id  ( 9 .0  g .  ) was re  f lu x e d  w i th  r e d i s t i l l e d  

t h io n y l  c h lo r id e  (60 o . o . )  f o r  2 h r s .  E xcess o f  r e a g e n t  

was removed under reduced p r e s e u re ,  bonzene added t o  th e  

r e s id u e  and t h i s  l ik e w ise  removed, b o th  o p e r a t io n s  oonduoted 

a t  b a th  tem pera tu re  40*. The s o l i d  r e s id u e  was k e p t  

in  vacuo o v e rn ig h t ov er  sodium hydrox ide  p e l l e t s  th e  crude 

p ro d u c t  be ing  used d i r e c t l y  f o r  th e  n e x t  s t a g e .  A 

specim en c r y s t a l l i s e d  from anhydrous e t h e r  gave 5-m ethoxy- 

- 2-n i t ro b o n z o y l  c h lo r id e  as  n e e d le s ,  m .p . 8 5 *

Pound: 0 ,4 4 .7 ;  H ,2 .55

CeH^O^NGl r e q u i r e s :  0 ,44*6 ; H ,2 .B ^

The a o id  c h lo r id e  decomposes on k ee p in g .

3-Methoxy-2-n:Ltrophenyl d ia z o a e th y l  k e to n e . -  A 

s o l u t i o n  of diazomethane i n  e s h e r  (250 o . o . )  from n i t r e s o -  

m e th y lu rea  (33 g . ) was t r e a t e d  w ith  a  s o l u t i o n  o f  3-methoxy- 

- 2 -n i t ro b e n z o y l  c h lo r id e  (9^0 g . ) i n  d ioxan  (30 o . o . )  w ith  

a g i t a t i o n  a t  0* and k ep t o v e rn ig h t  a t  room te m p e ra tu r e . 

Removal o f  the so lv e n t  under  reduced p r e s s u r e  gave th e  

d iazo k o to n e  ( 9 .0  g . ) .  C r y s t a l l i s a t i o n  from d ioxan  gave 

3-m ethoxy-2-n i t ro p h e n y l  d lazom ethy l k e to n e  a s  p r i s m s ,
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m .p . 144* (deoomp).

Founds Cf49«2| H ,) .4 5  

C,fly0 ^ re q u i r e # s  0 ,4 6 .9 $  H ,3 .2 #

L ig h t a b s o rp t io n s  Max. a t  2160 ( (f « 2 4 ,0 0 0 ) ,  2460

( t  -  18 , 4 00 ) and 2980 I . (/* •  10, 400) .

3-M ethoxy-2-n i t ro p h sn y l6 U )s t io  a o i d . -  A s o lu t io n  o f  

th e  fo re g o in g  d ia so k e to n e  (9 .0  g . ) i n  warm d io x an  (75 0 . 0 . )  

was added in  p o r t i o n s  o v e r  20 m inu tes  to  a  s t i r r e d  m ix tu re  

o f  f r e s h l y  p re p a re d  s i l v e r  ox ide  ( 4*0 g . )  in  d i s t i l l e d  

w a te r  ( 1 )0  o . o . )  i n  which sodium th io s u lp h a t e  ( 3 .0  g . ) and 

anhydrous sodium c a rb o n a te  ( 5 .0  g . ) had been d i s s o lv e d ,  th e  

te m p e ra tu re  b e in g  k e p t  a t  50- 6O*. A f t e r  a  f u r t h e r  ho u r  

a t  50- 60 * th e  te m p e ra tu re  was r a i s e d  to  90- 9 5 * f o r  ^  h o u r  

and th e n  th e  r e a c t i o n  m ix tu re  was f i l t e r e d ,  th e  f i l t r a t e  

d i l u t e d  w i th  w a te r  (200  c . o . ) ,  a c i d i f i e d  w i th  d i l u t e  n i t r i c  

a c id  and e x t r a c t e d  w i th  ch lo ro fo rm  (5 x  200 o . c . ) .  The 

combined ch lo ro fo rm  e x t r a c t s  were washed w i th  w a te r  (50  c . o . )  

and d r i e d  (NSgSQg ) .  Renewal o f  th e  ch lo ro fo rm  gave a  t a r r y  

s o l i d  w hich was e x t r a c t e d  w i th  b o i l i n g  w a te r  (2 x 100 o . c . ) .  

C o n c e n tra t io n  o f  th e  combined e x t r a c t s  fo llo w ed  by c o o l in g  

gave 3-m ethoxy- 2-n l t ro p h e n y la o @ tio  a c id  ( 6 .0 5  g . ) which 

s e p a r a te d  from w a te r  ( c h a r c o a l )  a s  n e e d le s ,  m .p . I 36- I 37*

Founds 0 ,5 1 .2 $  H ,4 .2  

C a lc ,  f o r  CgH^C^Ms 0 ,5 1 .2 $  8 , 4 . ) #
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L i | ^ t  a b s o rp t io n :  Ma%, a t  2090 ( f  •  1)#G00), 2540-2600 

(<f -  2 ,8 0 0 )  and 5000 A. (<T « 1 ,8 0 0 ) ,  The p r e p a r a t i o n  

o f  t h i s  a c id ,  m.p, 157*1) 8 * from 5«cetho%y-2- n l t r o to lu e m #  

has been d eeo rib ed  by B la ik ie  and Perkin  ( l o o ,  c i t . ) .

E t h y l - 3-^iethQxy-2-n i t ro p h e n y la c o ty I ra a lo n a te .  -

5 -dA ethoxy-2 -n itropheny laoe tio  a c id  (4*22 g# ) was c o n v e rte d  

i n to  th e  a o id  o h lo r id e  as d e s c r ib e d  by B a rk e r  and 

S o h l i t t l e r  ( l o o , c i t . ) and a  s o lu t io n  o f  th e  l a t t e r  

compound in  e t h e r  (25 c . c . )  added over 10 m inute# to  

r e f l u x l n g  e t h e r e a l  e th y l  e thoxym agneeiom alonate, p re p a re d  

from e t h y l  malonate ( 3 ,52 g . ) ,  as  p re s c r ib e d  i n  Qrg. S y n th . 

30» 70 . A th ic k  v isc o u s  o i l  formed and h e a t in g  was 

c o n t in u e d  f o r  jÿ h r ,  u n t i l  s t i r r i n g  became d i f f i c u l t .  The 

coo led  r e a c t io n  m ixture was shaken w ith d i l u t e  s u lp h u r ic  

a c id  ( 2 .5  g .  in  20 o . c .  w a te r )  u n t i l  th e  o i l y  magnesium 

complex had d is s o lv e d .  Tho e t h e r e a l  phase was s e p a r a t e d ,  

washed w i th  w a te r ,  d r ie d  (Na  ̂SO4 ) and ev a p o ra ted  to  g iv e  

th e  c rude  p ro d u c t (6 .0  g . )  which s o l i d i f i e d .  A specim en 

c r y s t a l l i s e d  from aqueous ethem ol gave e th y l  3-metho%y- 

- 2 - n i t ro p h e n y la o e ty lm a lo n a te  as  f in e  n e e d le s ,  m .p . 85- 8 6 *

Pound: C ,54*4l H ,5.2

r e q u i r e s :  C ,54»4l B ,5 .4#

L igh t a b s o rp t io n :  Max. a t  2o60 (<f » 16 ,000) and 2500 A.

U  ^  7 , 250) .
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3-Mctho3cy-2-n l t r o p h e n y la q e to n e »  -  Crude e t h y l  

3 -m o th o x y -2 -n it ro p h e a y la 0 6 ty lf f ia lo n a te  ( 5 ,7  g ,  ) i n  g l a c i a l  

a o e t lo  a o id  (12 o . o , ) ,  s u lp h u r ic  a c id  ( 1 .5  c . o . ;  d , 1 . 8 4 ) 

and w a te r  (8 c . c . )  was r e f lu x e d  f o r  6 hours  when e v o lu t io n  

o f  ca rb o n  d io x id e  was no lo n g e r  a p p a re n t .  The co o le d  

s o l u t i o n  was made a l k a l i n e  w ith  5^ sodium h y d ro x id e  and 

e x t r a c t e d  w ith  e t h e r  ( )  x 5^ o . c . ) .  The combined e t h e r e a l  

e x t r a c t  was washed w i th  w a te r ,  d r i e d  (Na,SO4 ) and ev a p o ra te d  

to  g iv e  an o i l  which r a p id ly  s o l i d i f i e d .  C r y s t a l l i s a t i o n  

from aqueous e th a n o l  gave 3-m ethoxy-2-n i t ro p h a n y la o o to n a  

( 2 .0  g . ) as  long  n e e d le s ,  m .p . 61-62* .

Found: 0 ,5 7 * 6 ; H,5*15 

^ 1 0 ^ 1  r e q u i r e s  t 0 , 57 , 4 ; H ,5 .3#

L ig h t a b s o r p t io n :  Max. a t  2060 ( » 1 5 ,8 0 C j, 2650 (<* .  1 ,500)

and 29OO-306O i .  ( f  -  1 , 200) ,

7-H e th o x y -2-m e th y l in d o le . -  5 * M e th o x y -2 -n itro p h en y l-  

a c e to n e  ( 1 .2  g . )  i n  e t h y l  a c e t a t e  (100 o . c . )  was shaken 

a t  room te m p e ra tu re  and a tm o sp h e r ic  p r e s s u r e  i n  hydrogen in  

th e  p re se n c e  o f  Raney n i c k e l  (1 g . ;  W6, Qrg. S y n th . 29 , 2 5 ) .  

A b so rp tio n  was r a p id  and oom plete a f t e r  4 h r .  The f i l t e r e d  

s o l u t i o n  was e v a p o ra te d  u n d e r  reduced  p r e s s u r e  and the 

r e s id u e  c r y s t a l l i s e d  from l i g h t  p e tro leu m  ( b . p ,  40- 6O*) to  

g iv e  7 - a e th o x y -2-m e th y l in d o le  (900 mg.) as  lo n g  n ee d le s ,  

m .p . 83—85**
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Found# C |74*6 i H,6«4 

Cjq H^i OF r e q u i re # #  C,74#5# R ,6«6^.

L ig h t a b s o rp t io n #  Max. a t  2200 (<f ■ 30 ,000) and 26)0  l«

m 9000) .

The p i o r a t e  s e p a r a te d  from aqueous m ethanol as  f i n e  re d  

n e e d le s ,  m .p . 13)* .

Found# 0,48*83# H ,) .4 2  

r e q u i r e s #  0,49*2# H ,) .6 #  «

L ig h t a b s o r p t io n :  Max. a t  2220 (<f « 4 3 ,^ 0 0 ) ,  2 )80 -2420

(<f -  1) , 4 0 0 ) and 3370 1 .  ( f  « 1 6 ,2 0 0 ) .

7 -M ethoxy-2 -m ethy lindo le  d i s s o lv e s  in  warm $N h y d ro c h lo r ic  

a o id  b e in g  rec o v e re d  by b o s i f i o a t i o n  o f  th e  s o lu t io n #  in  

benzene s o l u t i o n  on t r e a tm e n t  w ith  aqueous e th a n o l io  

j^ im e th y la m in o b e n z a ld e h y d e  h y d ro c h lo r id e  i t  g iv e s  a  v io le t*  

- r e d  c o l o u r ,  i n d i s t i n g u i s h a b l e  from t h a t  g iv e n  by 2 -m eth y l-  

in d o le  ( E h r l i c h ' s  r e a c t i o n ) .

3-M ethoxy-2- n i t r o b e n s y l a e t h y l o a r b i n o l . -  A s o l u t i o n  

o f  ) -m e th o x y -2 -n i t ro p h e n y la c e to n e  ( l .O  g . ) i n  e th a n o l  

( ) 0  o . c . )  and w a te r  (10 o . c . )  was k e p t  a t  room tem p era tu re  

f o r  2 h r s .  w i th  sodium b o ro h y d rld e  (7 )0  m g.) th e n  d i l u t e d  

w i th  w a te r  (100 o . c . )  and e x t r a c t e d  w ith  ch lo ro fo rm  ( )  %

30 0 . 0 . ) .  The d r i e d  (MagSQg) e x t r a c t  was e v a p o ra te d  and 

th e  r e s id u e  c r y s t a l l i s e d  from b e n s e n e - l ig h t  pe tro leum  

( b .p .  60-80*) to  g iv e  3-m ethoxy-2- n i t ro b e n z y Im e th y lo a rb in o 1



50

(900 a g .)  as n eed les, a*p. 62-8)* subliming a t 70* O.OCI mm#

Found: 0 ,5 6 ,8 #  H,6#4# 

^ i o ^ s  r e q u i r e s :  0 ,5 6 ,9 $  H ,6 ,2 > .

L ig h t a b s o r p t io n :  Max# a t  214 { c  » 1 1 ,6 "  ) ,  2720 { e  m 1 , 550)

and i n f l e x i o n  a t  2 )60-246o  A, ( ^  # 1 7 ?0 ) .

2-A a in o -3- q a th Q x y b e n s y la o th y lo a fb in o l# -  fMWthoigr- 

- 2- n i t r o b a n s / l r a s t h y l c a r b i n o l  ( )0 0  mg#) i n  e t h y l  a c e t a t e  

(50 o « c , )  wüs shaken  a t  room te m p e ra tu re  and a tm o sp h e r ic  

p r e s s u r e  i n  hydrogen w i th  th e  Haney n i c k e l  o a t a l y e t  above 

( o #5 g # ) u n t i l  a b s o r p t io n  «as  com ple te  (5 u i n ,  w i th  f r e s h  

c a t a l y s t ) #  The f i l t e r e d  s o l u t i o n  was e v a p o ra te d  under 

r  duoed p r e s s u r e  and th e  r e o id u e  c r y s t a l l i e e d  from l i g h t  

pe tro leu m  (b .p#  4')-6 *) to  g iv e  2-€uslno-3—rzethuxybenay lpethy l-  

o a r b in o l  (400 mg#) a s  n o o d le s ,  m,p# 69* su b lim in g  a t  60^ 0.001 

?nn#
Founds C ,66#4 | H ,8#6.

C^^ajeCfe» requires: 0 ,66,3# a,8#3^.

L ig h t a b s o r p t i o n :  Max# a t  2120 ( â m  2 1 ,0 " 0 ) ,  2 )80  ( /  .  6 ,6 :0 )  

and 2860 A, ( ^  -  2 ,900 )#

(t) 3:4-Dihydro-8-actho%r-3-aethyli60couoarin. •  A 

s o l u t i o n  o f  th e  fo re g o in g  am in o -a lo o h o l  ( )0 0  mg#) in  

h y d r o c h lo r ic  a c id  ( 0 ,4 3  o#c#| d ,1 .1 6 )  and w a te r  (9  0 , 0 #) 

was d i a a o t i a e d  w ith  a  s o l u t i o n  of sodium n i t r i t e  ( 12-- ag«) 

in  w ate r  (1  c . c . ) a t  :*# A f t e r  n e u t r a l i s a t i o n  w ith  sodium
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c a rb o n a te  th e  d iazonium soX uti n waa added to  a  s o l u t i o n  

o f  pet&oBium cyanide ()60  rag*}, n ic k e l  c h l o r id e  (300  mg.) 

and anhydrous sodium o arb o n a ts  (100 m g .) i a  w a te r  (1 0  o . o . )  

a t  15* w i th  s t i r r i n g ,  kept 2  hours and h e a te d  at 7 0 * f o r  

15 m in u te s .  The oooled r e a c t io n  s o l u t i o n  was e x t r a o t e d  

w ith  e th o r  (3 % 20 o .o . )  mid th e  o o ab ln ed , d r i e d  ( 2l«gSCt|)

e x t r a c t  e v a p o ra te d  to g ive  a  gui£ which was t r e a t e d  w i th

aqueous p o ta ss iu m  hydroxide (20 o .o .#  10#) and r e f lu x e d  

f o r  3 h r s .  The s o lu t io n  was a c i d i f i e d  (Congo r e d )  and 

e x t r a c t e d  w ith  chloroform  ( 3 x 2)  c . o . ) |  e v a p o ra t io n  of  

th e  d r i e d  (BSgSO^ ) e x t r a c t  gave a  gum which s lo w ly  a o l i d i -  

f l e d .  C r y s t a l l i s a t i o n  from l i g h t  pe tro leum  ( b . p .  40- 6O*) 

gave l 3 i4 -dih3fdro-8 -BiCthoxy-3*Qo t b y l iflo co u a a r in  (60  a ^ .  ) 

a s  p r ism e f m .p. 66- 67*.

Founds C ,6 6 .7 |  H ,6 . 6 .

ro q u ire s i  C ,6 8 .7 l  H ,6 .5 # .

L igh t a b s o rp t io n :  Max. a t  2120 ( /  •  2 8 ,0 0 0 ) ,  2440 (f # 7 ,400 )  

and 5050 i .  ( /  -  4 . 700) .

IW lle ln  Methyl K th o r . -  ' J s l l a i n  (26 m g.) ,  m .p . 36- 37* 

( l i t . m .p. 3d*)» having l i g h t  a b s o rp t io n :  Max. a t  2120 

( /  -  20.900]^ 2460 (̂ .-6 , 300) and 3140 1 . (<f -  4 . 100) .  was 

k e p t  i n  excese  e th e r e a l  diasomothane a t  room tem p era tu re  

f o r  3 d a y s .  Tho s o lu t io n  was ev ap o ra ted  and th e  r e s id u a l
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gum tak en  up In  benzene (5 e . o .  ) and th e  s o l u t i o n  f i l t e r e d  

th ro u g h  a  oolumn o f  Grade I I  alum ina ( 3 x 1 om. ) and th e  

column washed w ith  benzene (200 o . o . ) .  E v a p o ra t io n  o f  

th e  combined e lu a te s  and o r y o t a l l i a a t i o n  o f  th e  s o l u t e  

from l i g h t  petro leum  ( b .p .  60-60*) gave m e l le in  m ethyl 

e t h e r  (I8m g.) ae p r ism s , m .p, 88-89* ( l i t .  8 8 -8 9 * ) ,  [«]|^**

-  245*, "250* ( c , l . l ,  0 ,5  in  CHCl^ ) .  A m ix tu re  w ith  th e  

s y n t h e t i c  la c to n e  had in te rm e d ia te  m .p .

L igh t ab so rp tio n #  Max. a t  21)0  ( /  » 27 ,000) 2 4 )0  ( ^  -  7,200) 

&n4 5050 l.(/ ■ 4, 500) .

Attempted rao em ix a tio n . -  M e lle in  m ethy l e t h e r  (11 mg. ) 

was r e f lu x e d  f o r  6 h r s ,  w ith  3N sodium h ydrox ide  (5 o . o . ) .  

A c id i f i c a t i o n  and i s o l a t i o n  u s l n j  ch lo ro fo rm  fo llo w ed  by 

c r y s t a l l i s a t i o n  from l i g h t  pe tro leum  ( b .p .  60- 8O*) gave 

s t a r t i n g  m a te r ia l  (6 mg. ) as  p r icm s , m.p. and mixed m.p.

86 -88* , [ ( x ] y  -  240* (0 , 0 .4  in  CHC3  ̂ ) .

3-M ethylmeoonin. -  6-Hydroxymethyl-2j 5-dlraethoxy-HR- 

dim e th y  lb  enz amide ( 2 ,0  g . )  was p rep a red  and o x id is e d  w ith  

chrom ic a c id  ae d esc r ib e d  by B l a i r ,  Brown and Hewbold 

( lo o ,  c i t . ) and the  r e s u l t i n g  crude aldehyde in  e th e r  

(10 c . o . )  t r e a t e d  a t  I 5* w i th  the  G rignard  r e a g e n t  p repared  

from methyl io d id e  ( I .42 g .  ) and magnesium (250 m^:.) in  

e t h e r  (10 c . o . ) ,  th e  m ix tu re  r e f lu x e d  f o r  1 h r .  coo led , 

t r e a t e d  w ith  h y d ro c h lo r ic  ao id  (100 o .c .}  3H) and r s f lu x e d
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f o r  h r o .  E x t r a c t i o n  w i th  e t h e r  and w ash ing  w i th  aqueotio 

sodium hydrogen o a A o n a te  gave a  p ro d u c t  which was o r y s t a l l i o e d  

from b e n a e n e - l i g h t  p e tro leu m  ( b . p .  60-80*) as 3 -ao th y im eco n ia  

(60#) in  p ris tw atio  n e e d le s ,  m .p . 101* su b l im in g  a t  1 0* O.ooX 

rja. and n o t d e p re s se d  on m ixing w i th  a  s p e o is e n  p re p a re d  in  

5# y i e l d  u s in g  th e  method o f  S im onie , Msrbsn and Mermod ( j ^ .

P i t .  )
Pound# 0 ,6 3 .0 *  H ,6 ,0

C a lo . f o r  Qg# 0#63.45* H ,3 .6 #  .

L igh t a b s o r p t io n  I Nguc. a t  2150 •  29 , ) and )060  1 .

( /  •  4 ,3  0 ) .  Using e th y la a g n e s lu a  b ro m id e , 3#ethyIm eoonin

was p re p a re d  in  70# y ie ld *  i t  s e p a r a te d  from aqueous e th a n o l

as  s h o r t  p r i s e s ,  m .p . 9 8 * ( l i t .  m .p . 98*)*
Found# 0 ,6 5 .1 *  H ,6 .3

C a l o . f o r  CigBa^Oj: C,64«85l H ,6 .3 5 # .

L igh t a b s o rp t io n #  Max. a t  2140 (<f •* 2 7 ,5 ^0 )  and 3060 *4,1X))^

3-M thoxy- 2 - n i t r o p r o p l o ghsaone . -  Using th e  te c h n iq u e  

d e o o r ib e d  above f o r  th e  p r e p a r a t io n  o f  d i e th y l  3 -m ethoxy-2- 

- n i t r o p h c n y la o e ty lm a lo n a te ,  3 -ao th o x y -2 * m itro b en so y l c h lo r id e  

(4#4 e# ) was oonvortod  i n t o  o rude  e t h y l  3 -Q c th O x y -2 -n itro -  

bo n ao y lm alo n a ts  ( 5 .5  # . ) .  T h is  s o m l-e o l ld  was d is s o lv e d  in  

e th a n o l io  sodium e th o x id e  from sodium ( 0 .5  g . ) and e th a n o l  

(10 C .Û .) ,  m ethyl io d id e  (2 o . o . )  was added and th e  s o lu t i o n  

re f lw c e d  f o r  3 hours  d u r in g  w hich m ethy l io d id e  (2 o . c . )  

was added In  f o u r  p o r t i o r a .  The ooo led  s o l u t i o n  was 

d i l u t e d  w i th  w a te r  and e x t r a o t e d  w i th  o th e r  (3 x  15 o . o . )
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and th e  combined e th e r e a l  e x t r a c t  washed w i th  w a te r  and 

d r i e d  (NagSQg )# Bemoval o f  th e  e t h e r  gave a  gum whloh 

was t r e a t e d  as d esc r ib e d  in  th e  above p r e p a r a t i o n  o f  

3 -m eth o x y -2 -n itro p h en y lao e to n e  to  g iv e  5 -methoxy- 2 - n i t ro- 

prop iophenone (1 .1  g . ) which s e p a ra te d  from aqueous e th a n o l  

a s  em ail n e e d le s ,  m.p. )6* su b lim ing  a t  8 0 * /0 .0 0 1  mm.

Found# 0,57*3$ H ,5 .1 .

4^ req u ire s#  0,57*4$ H ,3 .3 # .

L ig h t  ab so rp tio n #  Max. a t  2120 { e  ” 2 2 ,0 0 0 ) ,  2340-2400 

( 5 ,8 0 0 )  and 3080 Î .  ( ^ «  2 , 500) .

3-Etl:y  1 -7-h y d ro x y p h th a lid e . -  ( a )  6 -  H ydroxym ethyl-2- 

-methozy-lfli-diracthjlben&amide (290 mg. ) was o x id is e d  a s  

d e o c r ib e d  by B l a i r ,  Brown and Hewbold ( lo o ,  o i t . )  and th e  

r e s u l t i n g  crude aldehyde in  e t h e r  (20 o . o . ) t r e a t e d  w ith  

e t h e r e a l  ethylmegnesium bromide p re p a red  from e t h y l  bromide 

( 0 .5 4  g .  ) and magnesium (0 .12  g .  ) in  e t h e r  (6 c . c . ) .  A 

p r e c i p i t a t e  formed im m ediately  and th e  m ix tu re  was re f lu x e d  

f o r  10 m in u te s ,  co o led , t r e a t e d  w ith  3R h y d ro c h lo r ic  ao id  

(40  o . c , ) ,  tho e th o r  d i s t i l l e d  o f f  and th e  aqueous s o lu t io n  

r o f lu x e d  f o r  ^  h r .  The coo led  s o l u t i o n  was e x t r a c te d  w ith  

c h lo ro fo rm  (3 x 50 o . c . ) ,  the  combined e x t r a c t s  washed w ith  

w a te r  (25 c . c . ) ,  d r ie d  (HagSQ^ ) and ev a p o ra te d  to  g iv e  a 

v i s c o u s  o i l ,  which could  no t be c r y s t a l l i s e d  even a f t e r  

f i l t r a t i o n  in  benzene s o lu t io n  th rough  a  column o f  Grade I I  

a lu m in a . The gum was re f lu x e d  w ith  aqueous hydrobromio
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a o id  (20  0 . 0 .1  d | 1 . 46 ) In  a  s tream  o f  c o a l  gas f o r  1 h r .

The ooo led  s o l u t i o n  was d i l u t e d  w ith  w a te r  (20 o . o . )  and 

e x t r a c t e d  w ith  ch lo ro fo rm  (4 % 50 o . o . ) ,  and th e  combined 

d r i e d  (HagSO^) e x t r a c t  e v a p o ra te d  to  g iv e  a  brown r e s i n .

The l a t t e r  was e x t r a c t e d  w ith  b o i l i n g  l i g h t  pe tro leu m  

( b .p .  60- 8 0 ") (4  X 50 o . c . )  and th e  combined e x t r a c t s  

c o n c e n t r a te d  to  o a . 2 o .o .  and k e p t  a t  0 " .  The r e s u l t i n g  

s o l i d  was r e c r y s t a l l i s e d  from l i g h t  pe tro leu m  ( b .p ,  40- 60") 

to  g iv e  3- e t h / l - 7- h /d ro x y p h th a l id e  (75 m g .) a s  n e e d le s ,

B .p .  78" su b lim in g  a t  75*/0*001 ram.

Pound: 0 ,6 7 .2 }  H ,6 .1 .

C a lc ,  f o r  0,67*4} H#5*7#*

The compound was u n d ep ressed  on m ixing w ith  a  specimen 

o f  i s o o c h ra o ln  m.p. 78" ( l i t . 78- 7 9 ") p re p a re d  from m e l le in  

a c c o rd in g  to  T abuta  and Sumlki (j[* A ^ r lo . Chen. S oc. ■ 1954, 

10. 705 ) '  I t  g iv e s  a v i o l e t  c o lo u r  w i th  f e r r i c  c h lo r id e  

in  aqueous e th a n o l .

L igh t a b s o r p t io n :  Max. a t  2140 * 18 ,4  O), 2340 ( f  •  7 ,0 0 0 )

and 3OÛO 1 . (^ « 4 , 600) ,

(b )  U sing th e  method d e s c r ib e d  above f o r  th e  p r e p a r a t io n  

o f  3 -m e th o x y -2 -n i t ro b e n B y lm e th y lo a rb in o l ,  3 -m ethoxy-2- 

-n i t ro p ro p io p h e n o n e  (700 mg.) was reduced  to  th e  c o r re sp o n d 

in g  a l c o h o l ,  a  v is c o u s  o i l  which was hyd ro g en a ted  as  g iv e n  

f o r  3"n ie thozy -2 -am inobensy Ixse thy loarb ino l.  The p ro d u c t
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a Tisaous o il, was converted into the oily 3-ethjl-7- 

-sothoxyphthaliAe by the method described above for the 

formation of 3i4-dihydro-flHiethexy-3-methyIieocoaaaria.

The crude methozy-phthalide mac demet by lated with boiliag  

aqueous hydrobromio acid as in (a) to give 5-ethyl«*7* 

-hydrczyphthalido (20 mg. ) which separated from light 

Petroleum (b .p . 40-GO*) as needleo, m.p. 77*76* alone 

or mixed with preparation (a).

3t4-Dimethomy-2*-nitrodeoxybenzein. -  To a  stirred  

mixture of 5-mothoxy-2-nitrophenylaoetylohloride (600  mg. ) 

and anisole (1^ o .o .) was added anhydrous aluniaium ohloride 

(830 mg.) at 0* and the température them allowed to rise to 

rcem temperature# After 2 hrs. the mixture was steam- 

-d istilled  te remove excese of anisole and the product 

extracted with ether. The ether extracts were washed with 

aqueous sodium hydrogen carbonate to remove any acidic 

material and after washing and drying (#s,SO|g ) the solvent 

was removed umder reduced preesuare to leave red o il (640 mg.). 

The addition of a l i t t l e  light-petreleum (b.p. 40-60*) and 

mechanical working with a glass rod induced the o il to 

so lid ify , but the best method of obtaining a pure crystall

ine material was by chromatography. The o il  was dissolved 

in bensene (20 o .e .)  and introduced into a small eeluam 

which was then washed through with bensene ()00 c .e . ) .
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(30*j 0 . 0 , ) ,  E v a p o ra t io n  o f  th e  benzene gave a  l i g h t  

y e l lo w  o i l  ( 4OÜ mg.) vh ioh  r a p i d l y  s o l i d i f i e d .  C r y s t a l l i s a 

t i o n  from b e n a e n e - p e t ro l  p roduced  n e e d le s  m .p. 9 8 " o f  

3 * 14-d im etho3cy-2-n i t r o d e o 3Qrbengoin (350 mg. )

Foundt 0,63*84} E,4 .6#

Oi6%8 0^6 r e q u i r e s #  0 , 6 3 . 78} H,5»0#

L igh t a b so rp t io n #  Max. a t  2080 (<f « 2 3 ,0 0 0 ) ,  2760 ( f  -  1 8 ,600 ) 

and i n f l e x i o n  a t  2090-2140 A. (<f •  2 2 ,2 0 0 ) .

The p ro d u c t gave a  2 # 4 -d in i t ro p h e n y h y d ra z o n e  on warming 

w ith  B ra d y 's  r e a g e n t  and th e n  c o o l in g .

3-% ethoxy-2- n l t r o b o n z y l - D- a n i s y l c a r b i n o l  (n o t  i s o l a t e d ) .

The n i t r o - k e to n e  (400 m g.) i n  e th a n o l  (30  o . c . )  and 

w a t e r (30 o . c . )  was a llow ed  to  s ta n d  f o r  2 h r s . w i t h  sodium 

b o ro h y d r ld e  (200 m g .) and th e  s o l u t i o n  th e  e x t r a c t e d  w i th  

e h lo ro fo rm (3  x 20 o . c . ) .  E v a p o ra t io n  o f  th e  s o lv e n t  gave a  

gum (385 m g.) which f a i l e d  to  g iv e  a  p r e c i p i t a t e  w i th  B ra d y 's  

r e a g e n t  and would n o t  s o l i d i f y .

2-Amino-3-me thoxyb onzy1-p-a n  i a y lo a r b  in o 1 .

The above gum (385 m g.) in  e t h y l  a c e t a t e  ( I 50 o . o . )  

was shaken w ith  Haney n i c k e l  i n  an a tm osphere  o f  hydrogen  

f o r  2 h r s .  when a b s o r p t io n  was c o m p le te .  F i l t r a t i o n  o f  

th e  s o l u t i o n  to  remove n i c k e l  and e v a p o r a t io n  o f  s o lv e n t  

l e f t  a  s o l i d  (350 m g .) which c r y e t a l l i s e d  from l i g h t  p e tro leu m  

( b .p .  60- 8O") to  g i v e  2-am ino- 3-m ethoxybenzy-p- a n i s y I c a r b i n o l
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a s  nood le s  m.p. 94"«

Found! Cf71»0; H,6*5,

CiglljgO^N re q u ire # :  0 , 7 0 . 31} H,7*0^*

Light a b s o rp t io n :  Max. a t  2I 30 {<f « 2 4 ,5 0 0 ) ,  2270 ( <f « 21 ,100)

26)0  ( / >  4 , 250) and In f le x io n  at 2760-2600 1 ,  ( f  -  4 ,0 0 0 ) .

( + )-3# 4"D ihydro-4 * 16-d ia o th o x y -3 " p h e n y l i a o o o u g a r in . -

The above amine a lo o h o l (25 )  m g .) d is s o lv e d  in  

h y d ro o h lo r io  ao id  (3 o .o . i  d , l . l 6 ) was d i l u t e d  w ith  w a te r  

(6  o . e . )  and i a s o t i e e d  w ith  a  s a tu r a t e d  s o l u t i o n  o f  sodium 

n i t r i t e  u n t i l  s t a r c h - io d id e  paper  tu rn ed  b lu e  i n s t a n t l y .

The s o lu t i o n  was th e n  n e u t r a l i s e d  w ith  sodium c a rb o n a te  and 

added in  the  oold  to  a m ixture o f  potassiui& cy an ide  (600 mg.) 

and copper su lp h a te  ( 53^ mg.) in  w ate r  (10 o . c . )  which 

p r e v io u s ly  had been b o i le d  f o r  5 m inutes in  o r d e r  to  co n v ert 

th e  c u p r ic  copper to  cuprous. The r e a c t io n  was l e f t  

o v e rn ig h t  a t  room tem pera tu re  (o a . 15") and th en  e x t r a c te d  

w i th  e t h e r .  E vaporation  o f  th e  s o lv e n t  l e f t  a  r e d d is h  

brown o i l  and to  t h i s  was added po tassium  hydrox ide  ( I 5 c .c .}  

10^) and th e  s o lu t io n  re f lu x e d  f o r  4 h r s .  D uring t h i s  

h y d r o ly s i s ,  ammonia gas was d e te c te d  in  th e  co n d en se r .

On a c i d i f i c a t i o n  of th e  s o lu t io n  a sm all amount o f  s o l i d  was 

p r e c i p i t a t e d  and t h i s  was c o l l e c t e d ,  washed and d r i e d .  

E x t r a c t io n  o f  th e  s o l i d  w ith  l i g h t - p e t r o l a u a  (60-80*) and 

e v a p o ra t io n  of th e  petroleum  to  sm all b u lk  produced c r y s t a l s  

( n e e d l e s ) ,  m.p. 150-154"»
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P A R T  I I

P h t h a l l d e a , P h t h a l a l d e h y d i c  a c i d s  and  R e l a t e d  P r o d u c t s



s  U % *  A a Y.
»  du «  Mi « . ’■•Il Mi m  m m m

1# Two new v i o l n a l  oarbo% y-o-phthala ldebyd*#, ) - f o r m y l - 4 -

-m e th y lp h tb a la ld e h y d lo  ao ld  and 5-formyl«"4-metho%yphth&l* 

a ld eh y d lo  a o id ,  analogous to  th e  mould a o ld  g l a d i o l i c  m old, 

have been s y n th e s is e d  and t h e i r  f u n g i s t a t i c  a c t i v i t y  

ev a lu a ted *

2m The co n v e rs io n  o f  4 -h y d ro x y a e th y lp h th a I id e s  i n t o  th e

c o rre sp o n d in g  isom eric  p h th a la n  c a rb o x y l io  a c id s  by means 

o f  aqueous sodium ca rb o n a te  and o th e r  r e a g e n ts  i s  d e s c r ib e d  

and the mechanism of the  r e a c t io n  d lso u sB sd .

Two new o ^ p h tb a la ld e h y d e s ,  4 t3 * m e th y len ed io x y p h th a la ld eh y d s  

and I t s  )-m ethoxy analogue have been p rep a red  s t a r t i n g  from 

c o ta rn in o  a  d e g ra d a t io n  p roduct o f  th e  a l k a l o i d  n a r o o t in e .

4» The v a lu e  o f  M-bromosuooinimide an a r e a g e n t  in  th e  p r e p a r a 

t i o n  o f  p h th a la ld e h y d ic  a c id s  and lo -ph tha la ldehydes  has  been  

f u r t h e r  dem onstra ted  by the  p r e p a ra t io n  o f  o p ia n ic  a c id  and 

)-b ro m o p la n ic  a o id  from meoonin and 4-bromomeoonln r e s p e c 

t i v e l y ,  and 4> !>*diffiothoxyphthalaldehyde from 4#5-dimetho%y- 

p h th a ly l  a l c o h o l .

5* The e x i s te n c e  o f  the  o -d ifo rm y l grouping  in  ^ - fo rm y lo p ia n io  

a c id  has been proved by th e  p r e p a r a t io n  o f  an ig o n a p th a s a r in  

d e r i v a t i v e .

6 .  A new o x id a t io n  method f o r  th e  c o n v e rs io n  o f  p h th a l id e s  i n t o  

p h th a la ld e h y d ic  a c id s  i s  re p o r te d  and a  new s y n th e s i s  o f  

7 -m eth o x y p h th a lid e  g iv e n .
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In tro d n o t io n .

C o n s id e rab le  I n t e r e s t  has been a ro u sed  r e c e n t l y  by 

th e  e l u c i d a t i o n  o f  th e  s t r u c t u r e s  of the  m e ta b o l ic  mould 

p r o d u c ts ,  g l a d i o l i c  ( l )  (1 , 2) and o y c lo p a ld lo  ( l l )  (3 )  

a c id s  from P é n ic i l l iu m  g l a d i o l i  Machaoek and P é n ic i l l i u m  

oyolopium W e s tl in g ,  r e s p e c t iv e ly .  The v i c i n a l  oarboxy-^T  

-p h th a la ld e h y d e  system h i t h e r t o  unknown, p re s e n te d  new 

problem s o f  s y n th e s is  in  which Brown and Newbold became 

c h i e f l y  i n t e r e s t e d .  T h e ir  s y n th e s is  o f  g l a d i o l i c  a o id  ( I )  

confirm ed  i t s  s t r u c t u r e  (4 ) ,

Both a c i d s ,  g l a d i o l i c  and o y o lo p a ld lo ,  were found to  

be s t r o n g ly  a n t i f u n g a l ,  and weakly a n t i b a c t e r i a l  s u b s ta n c e s  

which e x i s t e d  in  tau to m eric  k e t o - l a o to l  form s ( l a ,  Ib ;  I I ) .

CoaH
CHo

CHO

( la)

OMf 

CHO

CHO OH

HO

O ilf
I f

k ^ ^ C H O H  
MÇ— o  

OH

(  /c  ;/?- OH ) 

( I d  - /?= O ' )

CHO OH

0 0
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By u l t r a - v i o l e t  and i n f r a - r e d  e p e o tro e o o p io  i n v e s t i g a t i o n  

Grove (5) e s t a b l i s h e d  t h a t  th e  l a o t o l  form (Xb) was p r e s e n t  

i n  th e  s o l i d  s t a t e ,  b u t  in  aqueous s o l u t i o n  an e q u i l ib r iu m  

betw een  th e  l a o t o l  form and th e  open c h a in  form ( l a )  e x i s t e d ,  

th e  pH b e in g  th e  o o n t r o l l i n g  f a c t o r .  In  aqueous s o l u t i o n s  

o f  low pH, th e  l a o t o l  form was p re d o m in a n t ,b u t  on in o r e a s in g  

th e  pH o f  th e  s o l u t i o n  more and more o f  th e  h y d ra te d  open 

c h a in  form (d ih y d ro x y p h th a la n )  ( i c  and Id )  was produoed} 

t h u s ,  in  th e  t r a n s i t i o n  from a  pH o f  2 .2  to  a  pH o f  9 ,  a  

change from 100)( l a o t o l  form to  100)& o f  open c h a in  form  

was acco m p lish ed .

V ario u s  a t te m p ts  have been  made to  c o r r e l a t e  th e  e f f e c t  

o f  th e  pH o f  th e  e x t e r n a l  medium and th e  f u n g i s t a t i c  

a o t i v l t y  o f  th e  compound an d , B r ia n  £ t  a J .  (6 )  has s u g g e s te d  

t h a t  th e  a c t i v i t y ,  as  in  th e  case  o f  g l a d i o l i : a o i d ,  oou ld  

be e x p la in e d  on th e  assum ption  t h a t  on ly  th e  u n d is s o o ia te d  

m oleoulee p e n e t r a te d  th e  plasm a membrane o f  th e  sp o re ^ b u t  

Grove (5 ) d id  n o t w holly  ag ree  w i th  t h i s .  He b e l i e v e d  

t h a t  a l th o u g h  th e  most e f f e c t i v e  p e n e t r a t i n g  s p e c ie s  was 

in deed  th e  u n d i s s o c ia t e d  m o le cu le ,  t h i s  was a l s o  th e  i n a c t i v e  

p r i n c i p l e ,  w h ile  th e  h y d ra te d  open c h a in  a n io n  ( i d )  which 

had th e  g r e a t e r  d i f f i c u l t y  in  e f f e c t i n g  p e n e t r a t i o n ,  was th e  

s p e c ie s  p r im a r i ly  r e s p o n s ib le  f o r  th e  f u n g i s t a t i c  a c t i v i t y .
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As a r e s u l t  o f  a  g r e a t  number o f  t e s t s  on d e r i v a t i v e s  

o f  g l a d i o l i c  a o id ,  s im ple  model compounds and ^ - p h th a la ld e h y d e ,  

Grove ($ )  was a b le  to  confirm  t h a t  th e  f u n g i s t a t i c  a c t i v i t y  

v as  c o n fe r r e d  by th e  p re se n ce  o f  th e  two fo rzay l-g roups  i n  

th e  o r t h o - p o s i t i o n  o f  th e  benzene n u c le o u s .  P h th a ly l  

a l c o h o l ,  £ - fo n q y lb e n 8 y l  a l c o h o l ,  p h th a la ld e h y d ic  a c id  and 

d im e th y l  p h t h a l a t e ,  a l l  compounds c l o s e ly  r e l a t e d  to  

o j-p h th a la ld e h y d e ,  d i f f e r i n g  on ly  in  th e  d eg ree  o f  o x id a t io n  

o r  r e d u c t io n ,  were i n a c t i v e .  t h e  i n t r o d u c t io n  o f  a  c a rb o x y l -  

-g ro u p  i n  an a d j a c e n t  p o s i t i o n  t o  th e  o ^ d ifo rm y l-g ro u p s ,  

enhanced g r e a t l y  th e  s p e c i f i c i t y  o f  th e  m olecule*  T h is  i s  

a t t r i b u t e d  to  th e  f a c t  t h a t ,  n e a r  th e  pK v a lu e  o f  an a o id  

such  as  g l a d i o l i c  a c i d ,  sm a ll changes in  pH would n o t  o n ly  

p roduce r e l a t i v e l y  l a rg e  changes in  th e  r a t i o  o f  u n d is s o c ia te d  

m o le cu le s  to  ions^ b u t  th e  c a rb o x y l  s u b s t i t u e n t  would c o n f e r  

on th e  m olecu le  th e  p e n e t r a t i n g  power g iv e n  to  any weak a o id .  

F u rth e rm o re , b e in g  s i t u a t e d  n e x t  to  one o f  th e  fo rm y l-g ro u p s  

and p a r t i c i p a t i n g  in  th e  ta u to m e r ic  system  ( I )  i t  would 

l i m i t  th e  p r o p o r t i o n  o f  f u n g i s t a t i c  m o lecu les  and make i t  

dependen t upon pH.

D uring  th e  p a s t  f i f t y  y e a r s  th e  o ^ p h th a la ld e h y d e  system  

has  c r e a te d  o n ly  a  m oderate  i n t e r e s t |  c o n s e q u e n t ly ,  o f  th e  

p r e p a r a t iv e  methods t h a t  do e x i s t  (7**20), many a r e  o f  v e ry  

l im i t e d  a p p l i c a t i o n  b e in g  based  upon th e  o x id a t io n  o f  o^xylene
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t a  £ -p h th a la ld e h y d Q  i t s e l f *  R e cen tly  however, m ain ly  due 

to  th e  e f f o r t s  o f  Weygand and h i s  co -w orkers  (11 , 1 8 ) ,  who 

u t i l i z e d  th e  o x id a t io n  o f  v a r io u s  o - p h th a ly l  a lc o h o ls  

by v a r io u s  r e a g e n t s ,  and o f  Brown and Newbold, a  few p re p a ra 

t i v e  methods o f  a  more g e n e ra l  a p p l i c a t i o n  a re  now a v a i la b le *  

The p r e p a r a t io n  o f  3-F o rm ylop ian io  and G la d io l i c  a a l d e * 

The i n i t i a l  e x p lo r a to ry  work o f  Brown and Newbold (21) 

on th e  s y n th e s i s  o f  g l a d i o l i c  a c id  ( l )  le d  them f i r s t  to  a  

s y n th e s i s  o f  an ana logous compound, namely 3 - f o r a y lo p la n ic  

a c id  ( V l ) ,  from th e  r e a d i l y  a v a i l a b l e  meconin (6$7*-dimethoxy- 

p h th a l id e )  ( IV )* As a  r e s u l t  o f  t h i s  work a  s u c o e s e fu l  

s y n th e s i s  o f  th e  mould a c id  i t s e l f  was evolved*

4-C hlorom ethylm eoonin  ( i l l ) ,  th e  s t a r t i n g  m a te r i a l  in  

th e  s y n th o s ie  o f  3 - fo n q y lo p lo n io  ao id  (V I ) ,  was o b ta in e d  by 

th e  d i r e c t  c h lo ro m é th y la t io n  o f  meoonin u s in g  t i e  method of 

dwarde, P e rk in  and S to y l e  (22)*

o r | f  orjf
. 1(0 Yp  — i-

(.*10
T rea tm en t o f  ( i l l )  w i th  th r e e  m o le c u la r  p ro p o r t io n s  o f  

N -brom osueoinim ide i n  ca rbon  t e t r a c h l o r i d e ,  fo l lo w e d  by 

h y d r o ly s i s  o f  th e  in te r m e d ia te  (V) w ith  h o t w a te r ,  gave

3-for%Qylopianlo a c id  (VI)*
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o n e
M«0

CWiCl

(III)

o -+
O l f

n?o

^C %  Î3r
h .”
i v )

OMf
i1 e o r ^ ^ l |C O iH

'  l ^ C H O
CHO
(VI)

An a l t e r n a t i v e  r o u te  to  3 - f o r s y lo p ia n i c  a o id  a p p e a red  

to  be th e  d i r e c t  o x id a t io n  of  d ^ b y d ro x y n e th y laeco n in  (V I l)^  

th e  BOdiuiB c a rb o n a te  h y d ro ly a la  p ro d u c t o f  4 -o h lo ro m eth y l^  

meoonin* Oppenauer o x id a t io n ,  w ith  benxophenone a s  a 

hydrogen a c c e p to r ,  o f  (V I l )  g av e , n o t  3 - fo rm y lo p la n ic  a o l d ,  

b u t  a n o th e r  a o ld  which was shown to  be 5 :6 -d im ethoxypb tha lan«  

- 4 ^ c a r b o z y l ic  ao ld  ( V I I I ) .

0

CHzOH

OMf
rieo

ÇHa
Hîf.—  ô

(Vu) (V'iU )

Q x id a t iu n  o f  (V îXl) u s in g  2 m o le c u la r  p r o p o r t io n s  o f  

N-bromosucoiniffiide, gave the  r e q u i r e d  ) - fo rm y lo p la n lo  a o ld  

(V I) .

I t  appeared  to Brown and Newbold (25) t h a t  by a n a lo g y ,  

th e  s y n th e s i s  o f  g l a d i o l i c  a o ld  ( I )  was now f e a s i b l e  by a  

ro u te  s i m i l a r  to  t h a t  employed f o r  5 - fo rm y lo p ia n io  a c i d .  

T reatm ent o f  4*#h lo ro m eth y l-7 -m c th o % y -6 -Q e th y lp h th a lid e  (X) 

w i th  K-bromosuooinimlde fo llo w ed  by h y d r o ly s i s  o f  th e
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In te r m e d i a te  however, d id  n o t  g iv e  g l a d i o l i c  a o id  b u t

4 - fo rm y l-7 -a o th o a y -6 - ia e th y lp h th a l id e  (X I) ( d e o s y g la d io l io  

& old).

4

M e

'a?.
ClJjCl H - Ç - Cl CHo

0 ^ )
O x id a t io n  o f  4 -h y d ro x y & e th j l -7 -a e th o x y * 6 -m e th y lp h th a l id e  

( X I I ) w ith  th r e e  m o leo u la r  p r o p o r t io n s  o f  N-bromosuocinimido 

p roved  e q u a l ly  u n s u o c e e a fu l ,  7 -B e th o x y -6 -m e th y lp h th a l ld e -4 -  

- c a r b o x y l io  a c id  ( X I I l )  b e in g  th e  p r o d u c t |  one m o le c u la r  

p r o p o r t io n  o f  r e a g e n t  gave 4~ fo rq y l-7 ~ ad th o x y -6 -m @ th y lp h th a lid *

(XI)

o n e

CHiOH C- ft*-
OH

CO^H

CXK) Cxil(')

I t  wac t h e r e f o r e  a p p a re n t  t h a t  th e  m ethylene group no

lo n g e r  u n d e r  th e  in f lu e n c e  o f  a more p ow erfu l e l e o t r o n  r e l e a s i n g

m ethoxy l-g roup  in  th e  p - p o a i t i o n ,  was now im pregnab le  tow ards

a t t a c k  by N -brom osucoinim ide, an e l e o t r o p h i l i c  r e a g e n t ,

R a i s t r i c k  and Hosa (2 )  however had shown t h a t  dihydro«>

g l a d i o l i c  a o id  (aIT)  cou ld  bo o x id is e d  to  j l a f l o l i c  a c id
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w i t h  sod ium  p o r l o d a t e  i n  s u l p h u r i c  a c i d .  In  e f f e c t  a  

p h t h a l a l d e h y d e  had b e e n  p r o d u c e d  f ro m  a n  ^ - h y d r o x y m e t h y l -  

b e n a & ld e h y d e .

Me
OHf

COjH 

CHO 

CHiOH

Cxvv)

Me ^  ^ c o , H  
^ ^ C H O  

ChO 

(!)

A p p l y i n g  t h i s  l a t t e r  p r o c e d u r e  to  t h e i r  d e o x y g l a d i o l i c  

a c i d  ( X l )  Brown an d  Newbold ( 4 } o b t a i n e d  g l a d i o l i o  a c i d  

i t s e l f  i n  s m a l l  y i e l d .

^ C O iH

cho 

0 )

CHO
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The work d e s c r ib e d  In  t h i s  p a r t  o f  th e  t h e s i s  

r e p r e s e n t s  a  c o n t in u a t io n  o f  th e  s y n t h e t i c  s t u d i e s  o f  

Brown and Rewbold ( 4 # 21, 2 ) ,  24) on v i c i n a l  c a rb o z y -  

-o -p h th a la ld e h y d e S f  ^^«'phthalaldehydee and r e l a t e d  

compounds, and a l s o  an a t te m p t to  supp ly  f u r t h e r  

ev id en ce  f o r  Groves th e o ry  (3 )  co n c e rn in g  th e  r e l a t i o n s h i p  

betw een s t r u c t u r e  and f u n g i s t a t i c  a c t i v i t y  by th e  

p r e p a r a t io n  o f  compounds s u i t a b l e  f o r  b i o l o g i c a l  t e s t i n g  

w i th in  th e  scope o f  th e  theo ry#

The P reparation  of S-Form yl-d-m ethylop lan ic  A cid#

The s y n t h e t i c  ro u te  en v isag e d  f o r  ) -fo rm y l-4""m ethy l-  

o p ia n ic  a o id  (XV), ta u to m e r ic  w i th  (XVl), was one b ro a d ly  

re se m b lin g  t h a t  f o r  3 - f o m y l o p ia n i c  a o id  o r  g l a d i o l i c  aoid#

A s u i t a b l e  s t a r t i n g  m a te r i a l  t h e r e f o r e  appeared  to  be th e

6 -m eth o zy -5 ~ m etb y lp h th a lid e  (XVÎI) as  p re p a re d  by C harloaw orth , 

P o n n ie ,  B i n d e r  emd Yan ( 2 5 ) by t h e  a c t i o n  o f  h y d ro c h lo r ic

CHO

CHO

(■XV) (XVl')
a c id  and fonnaldehyde on 2 - a e th o z y - j^ - to lu ic  a c id  (X V IIl)
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COiH

H e

COiH(XVII) (X ix)

The o r ie n ta tio n  of th is  p h th elid e  (XVII) was 

confirm ed by the preparation o f  the eame compound by the  

decarboxylation  o f 6~m L thozy-3-m ethylphthalide-3-carboxylio  

acid  (XDl), the o r ien ta tio n  o f which had been r ig id ly  

es ta b lish e d  by Veldrua and Kapadla (2 6 ).

2-M ethoxy-j2~toluio a c id  (XT I I I )  wae r e a d ily  obtained  

by the su lphonation of j>«toluic aold fo llow ed  by the  

replacem ent of the oulphonlo-group w ith  a hydroxyl—group 

according to  the c o n d i t io n s  o f Mo Id rum and Perkin (27) I 

m éthylation  o f the 2*-hydroxy-j^-toluic a c id  (X X ) w ith  

dim ethyl su lphate gave 2-Taethoxy-p-toluio aold  in  good 

y ie ld .

He

I

M e ^ J I

( X V / i l )
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N itra tio n  of 6-iaethoxy-5-njet y lp h th a lid e  (XVII) 

y ie ld e d  6-m @ thoxy-5~#ethyl-7-nltrophthalld6 (XXl) and 

not the 4 -n itro  iso n e r , the proof o f  which heoame apparent 

from fiubaequent r e a c t io n s . The n ltrc-^ rou p  was rep la ced  

by a methoxyl-group by a prooesc which Involved  the  

c a t a ly t ic  hydrogenation o f n itr o  to amino, d ia z o t ls a t io n  

o f the amine and in trod u ction  o f  an iodo-group by a 

Sandneyer reaction  to  g ive  (X X II), and fin a lly ^  e l im in a t io n  

of the iod in e and i t s  replacement with m thoxyl u s in g  the  

method o f  McPae, Van Order, G r if f ith s  and Hab^ood (2 8 ) .

The product g-methylmeoonin (XXIII) had a a .p .  o f  8 2 .5 * ,

1X0]

A Co
b Meo

(XVII) (x x O

OtX III)

f'lf o

(Xxm)

and had n itr a t io n  taken p lace  in  the 4 -p o fiit lo n , th e r e s u lt in g  

aeth oxy-d oriva tivo  would have been 4* b""dimethoxy-5-Bethyl- 

p h thalida  (XXV) a compound which has been prepared independ

e n t ly  by Charlaaworth and Robinson (29) who gave a m.p. 158*
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and by Asahina and Eayashi ( )0 )  who gave a m .p. 155**

0

Me
CHi

OMf

(XXVl

Thus the n itr a t io n  of 6-m@tho%y-5-zi thylphthali& a  

(XVII) was comparable to n itr a t io n  of jo-aoaonin ( 5 i6 -  

-d iiaathoxyphthalida) (XXVl) to  7-n ltro-a-m econ in  (XXVIl), 

( 29 , 35) and 2-m0thoxy-2^-toluio acid  to 2-raothoxy-3’* n itro -  

- g - t o lu ic  acid  (XXVIII) (31)

iNOi

neO

Hx

C x x v i) CXxVii )

COxH r ic o iH

Cxx v'lii)

The n itr a t io n  in  the three cases th ere fo re  agreed w ith  

the h yp oth esis o f  Jones and Robinson ($2) who b e lie v e d ,  

that i f  two id e n t ic a l groups, ouch as a lk oxy , o o -e x is te d  

in  a m olecule and d irected  au b stitu en ts to d if f e r e n t
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p o s it io n s ,  the in flu en o o  o f  the one w hich was in  the 

o -  or 2^  p o s it io n  to  a group ( e . g .  n itr o  or

carb oxyl) was weakened so that the o th er  alkoxy group, 

or s im ila r  group, c o n tr o lle d  the d ir e c t io n  o f the rea c tio n . 

Ingold ( 33 ) c l a s s i f i e d  t h is  d ir e c t iv e  In flu en ce  in to  the 

v ic in a l  p o s i t io n ,  by the m ethoxy-groap, ^ -s u b s t itu te d  to  

a carb oxy l, as an example o f the g en era l behaviour expected  

when a group o f the + £ type was s u b s t itu te d  in  the 

o p p o s itio n  to  one o f  the - I  -M ty p e .

C hlorom éthylation  o f  5~m ethylneoonln (XXIII) gave 

4-ohlorom ôthyl-5*iaQthylj.itconin  (XXIX) m .p, 118-121"  

d if f e r e n t  from the p rod uct, 7 -o h lo ro a o th y l-4 « 6 -d iw sth o x y -  

-5 -m eth y lp h th a lid e  (XXX) m.p. IJO -lJ l"  ob ta in ed  by 

Oharlesworth e t  a l , ( 2 5 ) by the a c t io n  o f  formaldehyde and 

hydroohlorio  aoid  on 3 :5 -d im eth o x y -p -to lu ic  a o id .

OMt

n e L  l A

(/■% >x)

Meo
CHjCl

com  p'ko
■V 0

n .  V A , /
OMf OMf

( x x y )
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Thio was fu r th er  evldonôe fo r  th e  oo rrectn eso  o f  the  

o r ie n ta t io n  o f  the n itro -g ro u p  in  6"4aethoxy-5-methyl-7'" 

-n itr o p h th a lid o  (XXI).

The ohloromothyl-ooiapound (XXIX ) on red u ctio n  w ith  

z in c  d ust and hydroohlorio  aoid  gave 4i 5^dlmethylmeoonin  

(XXXI).

nr

o n e

>

Hf

Brown and Newbold (21 ) have shown th a t 4~ohlorom ethyl' 

meoonin ( I I I )  when heated w ith  aqueous sodium carbonate  

y ie ld e d  4*bydroxymethylmeconin (V II) which then underwent 

an n ovel ie o m e r isa tic n  to  the carboxy-phthalan  ( T i l l )  on 

h ea tin g  w ith  alum inium -4-butoxlde (s e e  p«45)* When 

4-ch lorom othyl-5-aethyljneoonin  (XXXIX) was hydrolysed  w ith  

aqueous sodium carb on ate, 5 ;6 -d im eth o x y -7 -a e th y lp h th a la n -  

-4 -c a r b o x y lic  a c id  (XXXIII) was u n exp ected ly  obtained  aa 

the major p roductjw ith  4-bydroxy-5-oothylm econ in  (XXXII), 

the y ie ld  o f  the former b ein g  inoreaaed  on p ro lon g in g  the  

r e a c t io n  tim e.
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one

(Xxi»)

OMf
n t o

+
'CHi 

CHjOH
(XXAII)

OMf
MfO

Mf
C H x - 0  

(XXXlIl)

The phthal&n aoid (XXXIII) was converted  q u a n ti ta t iv e ly  

in to  ( XXXII) on heating w ith  m ineral a o id . The meohanlem 

o f  th e rea ctio n  w il l  be d lscueeed  la te r *

Attempts to convert 4*^hloix>aethyl-5-tt© thylaeconln  

(XXXX) Into 3 - formyl-4-mot ly lo p ia n lc  acid  (XV) by o x id a tio n  

w ith  S-bromo8uooinifflide according to  the method o f  Brown 

and Newbold (21) for  the preparation o f 5 -forsaylop ian ic  

a c id , were u n su ccessfu l, no c r y s t a l l in e  products b ein g  

o b ta in ed .

A tten tio n  was t ’ en d irec ted  to tho a lte r n a t iv e  approach 

o f  o x id is in g  the phthalan acid  (X) I I I )  w ith  the same 

rea g en t, and in th is  way 3-form yl-4~!^©thyloplanio acid  

was obtained*

CHi
C H j-O

OMf

-4
MfO

OMfA'Mf
CO%W 

CHO
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I t  has been shown by Grove (1 )  th a t when g la d io l i c  

aoid wag heated w ith  aqueous sodium hydroxide a rearrangement 

took p la ce  and the product wae form ulated ae T^methoxy- 

« 6 -m eth y lp h th a lld e -4 -ca r b o x y lic  a d d  (X I I l)  ( ig o g la d io l io  

a o id ) •

In a s im ila r  manner 3-form yl-4-M ® thylopian lc aold  

underwent t h is  rearrangement to  g iv e  5-m ethylm eoonin-4- 

-c a r b o x y lic  a c id  (XXXI?).

OMf
COxM MfO i

(x x x iv ')

The aauG aoid  (XXXIV), was a ls o  obtained  from the  

o x id a tio n  o f  the phthalan  ao ld  (XXXIII) in  the oo ld  w ith  

chromium tr io x id e  in  a o e t io  a o ld .

P reparation  o f  3~Form yl-4-Bethoxyopi& nlo A oid .

Like i t s  4-iaothyl an alogue, 3 -forR iy l-4^ © th oxyop lan lo  

acid  (XXXVI) was prepared by the N-brom osucclnimide ox id a

t io n  o f  the corresponding phthalan  a c id  (XXXV)

CHx O

(X XXV)

Meo
M«0 L  Jlc"*^  

|N(3
H-C— oI

d r

OMe

M e o k  II CHO

CHO 
(XXX v O
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The s ta r t in g  m ateria l wae 7-2iitro-m-meoonin (XXTIl)

( 29 ,  35 ) and th is  was converted in to  5 ;6 ;7 - tr ia e th o x y -  

p h th alid e (XXXVIl) u sin g  the method 01 McRae, Van Order, 

G r if f ith s  and Habgood (26) whioh has bpen a lrea d y  d escrib ed  

fo r  the preparation  o f 5**aJ®thylaeconin (X X IIl).

With the ch lorom othylation  con d ition s o f  Edwards,

Perkin and S to y le  (2 2 ) , no c r y s t a l l in e  m a ter ia l was obtained  

w ith  5 * 6 i7 -ir ia e th o x y p h th a lid e , but w ith the m odified  

c o n d itio n s  employed by W ilson, Z lrk le , Anderson, S teh le  and 

U lly o t ( 54) fo r  the preparation  o f  meconin from £ -v e r a tr io  

ac id  ( 2 i 3-dimethoxyben20ic  a c id ),5 ;6 :7 ~ tr lm eth cx y p h th a lid e  

was r e a d ily  converted in to  4-G hloro^@ thyl-5#6:7-trim ethoxy~  

p h th a lid c  (XXXVIII).

OMf
MfO MçOI I P -------^  I (
MfO

CHiCl
(xxxv i i )  ( x x x v i u )

Attempted ox id a tion s w ith  S-bromosuooinimido on t h is  

l a t t e r  compound fa ile d  as was the case w ith  i t s  5-%©thyl 

an alogu e, but sodium carbonate h y d ro ly sis  again  produced 

a m ixture o f  phthalan a c id  (XXXV ) and hydroxym ethylphthalide  

(XXXIX).
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OMf

CHi Cl

(XXXVni)

CO  ̂ neo
y%0 ^

CWi IKO

OMf
TiCOiH

.  f " 'CHa-O
V ,

MfO

1(0

(XXAV)

0&
CNiOH

(XAX»a )

Tro&teent of the phthalan acid  (X JY) w ith  two 

m olecular propcrtlv^ns o f N -b roaoeuccin la ld e fo llo w ed  by 

h y d r o ly s is  o f  the Interm ediate a fforded  the requ ired

3-foray  1-4-nothoxyqglqnic eg ld  (XXXTI) Wid the l a t t e r  

compound on heating with aqueoue so d fia  hydroxide under

went tho ch 'ir ee tc r la tio  rearrangement o f  the oarboxy-o- 

-dlalde1%yde system to g ive 5$6$7-trjm etho% yphthalide -4  ̂

-o a rb o x y llo  aold (XL).

PMe

(XXXVi)

OMe
r | ( 0
n t o CHa

o

COiH

(XL)

rhs Ily dropgyme tĥ y l.-jhthal i d e - c a r boxyphthala n  Rearrangement. 

Although the hydroxyfsethylphthnllde to oaibozyphthalan  

rearrangement had boon aoooopliuehd u sin g  aXussinima-j^-butoxide 

(21- as c a t a ly s t ,  tlie conversion  by meane o f  aqueous sodium
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CHiOH

c a rb o n a te  v as  w ith o u t  p r e c e d e n t ,  and in  o r d e r  t o  g a in  

in fo rm a t io n  o f  th e  n a tu r e  and mechanism o f  th e  r e a c t i o n ,  

i t  wae d ec id ed  to  s tad jr  th e  b e h a v io u r  o f  4 -hydroxym eth jr l-  

meconin (V I l )  w i th  v a r io u s  baswe*

o n e

CHi-O

CViO
I t  was found t h a t  th e  iso m erie& tlo n  to  5#6-d lm ethoxy- 

ph th a lan ~ 4 -G aT b o zy lic  a o id  ( V I I l )  was a c h ie v e d  in  0^  y i e l d  

by h e a t in g  w i th  aqueous sodium h y d ro x id e ,  i n  31^ y i e l d  by 

p ro lo n g ed  h e a t in g  w i th  sodium c a r b o n a te , in  39^ y i e l d  by 

h e a t in g  w i th  sodium m ethoxide in  b en sen e , i n  60^  y i e l d  by 

h e a t in g  w i th  a lu m in iu m -j^ b u to x ld e  in  bcnaene (21 )  and i n  

q u a n t i t a t i v e  y i e l d  by u e in g  sodium m ethoxido in  m e th a n o l , 

The low deg ree  o f  c o n v e rs io n  w ith  aqueous sodium 

h y d ro x id e  would a p p e a r  to  be s i g n i f i c a n t *  In  s t r o n g  

a l k a l i n e  media th e  m olecu le  und o u b ted ly  would have e x i s t e d  

in  th e  r in g  opened form (T lX a), a  c o n d i t io n  whioh would 

have boon most f a v o u ra b le  tow ards a  mechanism which 

in v o lv e d  th e  e l im in a t io n  o f  w a te r  from th e  a d ja c e n t  

hydroxym ethyl- g roups $ The c o n v e rs io n  in  low y i e l d  to  

p h th a la n  a c id  however, a t  once d i s c r e d i t e d  such a  

mechanism*
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Ofir

CHiOH

o n ?

~  ^ ^ C H i O H

CHiOH 

( V i lq )

I t  was a  rem arkable f a c t  t h a t  when 00 ium m ethoxldo in  

methanol wae used as a  o a taX y c t, th e  r e a c t i o n  sh o u ld  have 

gone q u a n t i t a t i v e l y  towards th e  p h th a la n  a c id  w i th o u t  any 

e s t e r  fo rm ation  w hatsoever , and i t  was t h e r e f o r e  p ro p o sed  

t h a t  the  o ju r s e  o f  th e  rearrangem en t began by a o leav ag e  

of the  lao to n e  r in g  between tho m ethylene group and th e  

a d ja c e n t  oxygen atom, g iv in g  a  sodium s a l t  b e a r in g  an  

in te rs io d la te  carbonium io n .

Mf
n?o CO 

\ )

CHiOH
Wi

ÇMP
MfO

CHiOH C H i-0

évidence f o r  such a mode o f  r in g  open ing  was found 

in  the r o a c t lo n  of  ph tha lid©  w ith  p o ta ss iu m  c y a n id e ,  in  

which the  po tassium  s a l t  o f  o g c a rb o :c y p h e n y la o e to n i tr l le

wap formed ( X I . I I ) ( 6 6 ) ,

1 II

( \ L | )

/
CHi

COO'K+

(XLil
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The in te ra o t l  >n o f  th e  oazhonium ion  and th e  hydroxy-  

m ethyl group w ith  I obb o f  a  p ro to n  would r e s u l t  i n  th e  

fo rm atii .n  o f  th e  p h th a la n  r i n g .

The r e v e r s e  r e a c t io n  o f  p h th a lan  a d d  to  hydroxym ethy l-  

p h th a lid O f in  a o id  s o l u t i o n ,  was ag a in  r e a d i l y  e x p la in e d  

by th e  mechanism in  which th e  in te rm e d ia te  carbonium  io n

p a r t i c ip a t e d *
o n ?  OMf

M eOf^î=^CO ;H  HeO

CHi-’O- CHiOK

Cviii)

C le a r  ev idence  t h a t  th e  p h th a lan  r i n g  d id  i n  f a c t  open 

i n  t h i s  manner was gained  from an experim ent i n  whioh th e  

p h th a la n  ao id  was t r e a t e d  w ith  dry  hydrogen c h lo r id e *

H ydroxym ethyIphthalide (V I l )  was formed in  sm a ll  y i e l d  b u t 

no chlorom ethylm econin was obtained*

In a  r e p e a t  experim ent o f  th e  sodium c a rb o n a te  

h y d ro ly s i s  by Brown and Newbold (21) o f  4 -ch lo rom ethy lm eoonin , 

i t  was found t h a t  a 20^  co n v e rs io n  to  p h th a la n  a o id  had 

o cc u rred  on r e f lu x in g  f o r  ^  h r ,  and i t  wae o f  i n t e r e s t  t o  

compare t h i s  f ig u r e  w ith  th e  3)  and 30^  c o n v e rs io n s  

r e s p e c t i v e l y ,  under s i m i l a r  h y d ro ly s is  c o n d i t io n s  f o r

4-o h lo ro m e th y l« 3* a e th y l  and 4-chlorom et l ]y l -3-m e th o x y p h th a lid es  * 

From an exam ina tion  of th e s e  f ig u r e s  i t  would a p p e a r  anomalous
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t h a t  th e s e  s u b s t i tu a n te *  m ethyl and methoxy i n  th e  m eta-  

- p o s i t i o n  to  where o a rb o n iu a  io n  fo rm atio n  o o o u r re d ,  and 

one havini: a  + I  and th e  o th e r  a  «• I  e f f e c t  * sh o u ld  b o th  

have in f lu e n c e d  th e  cou rse  o f  th e  i s o m é r is a t io n  i n  such  a  

way as  to  accoun t f o r  a lm ost th e  some degree  o f  c o n v e rs io n  

to  p h th a la n  a c id .

The d i s s o c i a t i o n  c o n s ta n t s  o f  the  p h th a la n  a c id s  d i s 

cu ssed  have been measured* and as  expected  th e  7-  s u b s t i t u 

e n t s  by i j ic re a e in g  th e  e l e o t r o n  a v a i l a b i l i t y  in  th e  p a r a -  

- p o s i t io n *  caused a  weakening o f  th e  a c id s .  Thus* 5*6- 

-d iff le th o zy p h th a lan -4-o a z b o x y l ic  a c id  (V I I I )  (pXa 3*5) vas 

a  s t r o n g e r  a c id  th a n  e i t h e r  6$7~ tr im e th o x y p h th a la n -4-  

- c a r b o x y l ic  a c id  (XXXV) (pK 3•73) o r  3# 6-dimethoxy-7*^ 

-n ie th y lp h th a la n -4- c e r b o x y l ic  a c id  (XXXIIl) (pK* 5*75)»

The P reparation  o f  3-Hethoxy*4t ^H aothylenedioxyphthalaldehydi 

and 4i 5«*nethyleneùlox.yphthalaldehydi.

C o ta rn în e  (XLIV)* one o f  th a  o x id a t io n  p ro d u c ts  o f  th e  

opium a l k a l o i d  N aroo tine  (X L IIIi R » d ie )*  can  be degraded  

to  g iv e  th e  n i t r o g e n  f r e e  Oyvinylbenzaldehyde* co tarnone 

(XLYl)* a  compound which p roved  s u i t a b l e  as  a  s te u r t in g  

m a te r i a l  f o r  th e  p r e p a r a t io n  o f  3~Bi#thoxy-4 : 3-n e th y le n e d io x y ' 

p h th a la ld e h y d e  (XLTII).

W ith methyl iod ide*  cotarnine^XLIV) behaved a s  a 

se co n d ary  amine form ing two p ro d u c ts *co tarn inem et h in e
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m e t h i o d i d o  (XLY)y and t h e  w a t e r  s o l u b l e  o o t a r n i n e  h y d r i o d i d e  

( X L V I I I ) .  F o l l o w i n g  t h e  u s u a l  c o u r s e  o f  e x h a u s t i v e  

m é t h y l a t i o n ,  o o t a m i n e m e t h l n e  m e th io d id o  (XLV) d ecom posed

( Xkiii j oi^f )

HHnr
One OH

$
CHO
CHO - f

O iv i i i )

CH= CHi
CHO

N(le)  OH

i
c t i  I I

r(+iiejT '
on?o n ^

(XkVll) CXLVI) (XLV)

f u r t h e r  on h e a t in g  w ith  a l k a l i  ( 36) ,  w ith  th e  e l im in a t io n  

o f  t r im e th ^ la m ln e  t o  g iv e  c o t a r n o n e ( :  LVI),

H y d ra s ta l  (XLIX), th e  corroepondlng  s t a r t i n g  m a te r i a l  

f o r  th e  p r e p a r a t io n  o f  415-® e th y lened loxyph tha la ldehyde  ( l )  

has been o b ta in e d  by a  s i m i l a r  d eg rad a tio n  o f  th e  a l k a lo id
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h y d r a s t i n in e  (X U tlIf  R * H), whioh d i f f e r e d  from a a r o o t in e  

In  th e  8 - p o e l t i o n ,  hav ing  no me th o x y l-g ro u p  ( 3 7 ) .  Q ydra-

Btinino however, was not a v a i l a b l e  to u e ,  and h y d r a a t a l%
(XLIX) waa p rep a red  from o o ta rn in e  by th e  Brown and 

Newbold ( 4 0 ) m o d if le a t lo n  o f  th e  method o f  Dormeyer and 

Freund ( 38) ,  and Pyman and Hehfry (3 9 ) .

,0
CMa
'O

CH=CHi

CHO 4
CL)

C H O

CHo

S p a th , Schmid and S te r n b e r g ( 4 l )  have shown th e  

p resenoe  o f  a  v in y l  group In  no roo tarnone  ( L I ) ,  a  

d e g ra d a t io n  p ro d u c t o f  N a ro e t ln e ,  by r e d u c t io n  o f  th e  

group to  e t h y l  ( L I I ) ,  and th e  p resen ce  o f  a  v i n y l  group

c i
CH= CHi CHaCHî

n q ^ ^ J cho ^

OH "OH

(Ll) (Lil)

i n  h y i m a t n l  waa l l k o a i s e  shown by Brown and Kowbold ( 40)

who reduced th e  compound, o v e r  p a l lad iu m , and o b ta in e d

6 - e th y lp ip e r o n a l  (L IIZ ) which they  i s o l a t e d  a s  th e  

214 -d in i t ro p h e n y lh y d ra s o n e  •
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xO

lYLIY)

CH= CH^ 

CHO

xO CH^CN^
CHO

t  k i l l)

Additional «Tldonoo for the exletenoe of the 

o-vlnylbenmaldehyde eyetem in hydrastal and ootam one, waa 

supplied by our synthesis from the la t te r  compoundsf o f  

4#5-methylensdloxyphthalaldshyds ( l )  and i t s  3~aethoxy 

analogue9 resp ectively

Being osmium t e t r o x i d e  in  benseno w ith  a  t r a o e  o f  

p y r id in e ,  th e  double bonds of h y d r a s ta l  (XLIX) and c o ta m o n e  

(XLI7) were h y d ro x y la te d  to  th e  d i o l s .  O x id a tio n  o f  th e
r

d l o l s  w ith  p e r io d a te  b ro u g h t abou t th e  norm al bond c l e a v e r s  

between th e  h y d ro x y la te d  carbon  atoms and produced  4#5- 

-m e tiy len e d io x y p h th a la ld e h y d e  ( LIV; X ■ H) and ) -m e th o x y -  

-4# 5 -m e th y len ed io x y p h th a la ld eh y d e  (LIT# R «• 0*e) r e e p e o t lv e ly .

s i.
CH^CHa
CHO s i

9" P"
^  >iCH CH  ̂

CHO
CHO

4- CHi
i-CHO> v

R K R
R=OHor OP] Ç CkJV)

An a l t e r n a t i v e  ro u te  to  th e  l a t t e r  o -p h th a la ld e h y d e s  

n o t  in v o lv in g  th e  u se  o f  th e  c o s t l y  osmium t e t r o x l d e  was 

so u g h t ,  and I t  was found t h a t  co ta m o n e  ( X L I f )  cou ld  be
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converted very smoothly to 3-metho%y«#4# 5 -*ethylen*d lo3y . 

phthalaldehyde by low temperature oaoao ly sls . The 

preservation of the CHO group under these oonditlons was 

noteworthy* Extreme oars had to be exercised  to  ensure 

a l l  eo lven ts, e sp ec ia lly  chloroform, were free  from mineral 

acid sinoe a trace was su ff ic ie n t  to destroy the phthalaldehyde 

as i t  formed* Consequently, the osoaide was b est decomposed 

by heating the solvent containing i t  cautiously^ with water 

alone.

k sim ilar osonolyeie o f hydrastal y ie ld ed  an amorphous 

povfder, m*p* IPO ,̂ but osonolysis of norootaraene (LI) (43) 

gave a good y ie ld  of a c r y sta llin e  m aterial m*p. 110*, 

d ifferen t from sta rtin g  m aterial (m*p# 89% The T hiele (42) 

te s t  indicated the presence of an p-phthalaldehyde system but 

a sa tis fa c to ry  analysis consisten t with the structure (LIT;

R -  OB) was no t obtained*

Alkali Treatment of 415-?̂ ethylenedioxyphthalaldehyde and 
3~motLoxy-4; 5-mathylenedioayphthalaldehyde *

When 4t 3*aethylenedioxyphthalaldehyde (L) was heated 

on a steam-bath with a lk a li ,  a Cannisaaro reaction  took 

p lace , and 3#6-mothylenedio%yphthalide (LV) was produced*

(The l a t t e r  compound was undepre: sed on adm ixture w ith  a 

sample o f 3# 6-m ethylenedloxyphthalide as prepared by Stevens 

(44) and S tevens  and Robertson (45))#
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^ 'o L ^  i l  CHO

CL) CL\C)

The ^-aothozar«4f!)-BothjXenedioz7phtbaIaldehyde (XLVII) 

when heated with concentrated a lk a li ,  gave 4-m#thoxy-ÿ#6- 

mothylenedloxyphthallde (VfX)f previously obtained by 

Spath, Schmid and Sternberg (4I) by the action  o f formaldehyde 

and hydrochloric acid on a y r le t lc ln lo  acid (LTll)»

,0, nCHO i, \
P f

Oriç
Cxln/ i i ) Cwvi)

S in ce  the Isomeric phthallde 7-metho%y.#5$6^ cth y len e-

dloxyphthalide (LXIII) could aleo have been formed Im the

C annizzaro  r e a c t i o n ,  and th e  p r e p a r a t io n  o f  S p a th  e t  a l ,
«

was not completely unequivocal, (a mixture o f phthallde# 

was obtained from which they Isolated (LTI)), i t  was decided 

to prepare 4-m@thomy"*5* thylenedloxyphthallde (liTl) by 

another route.

Reduction of cotarmone with sodium boro hydride gave 

2»hydroxymethyl-)"methoxy~4: 5~methylenedioxy#tyrene ( i f I I I ) ;  

th is  compound was bensoylated and submitted to low«»teaperature
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Q zo n o ly s ls ,  and th e  p r o d u c t ,  n o t I s o l a t e d ,  t r e a t e d  w i th  

c o n c e n tra te d  a l k a l i ,  whereupon 4"^^tho%y«"5#6-methylenedioxy- 

p h th a l id e  ( I f I )  was r e a d i l y  o b ta in e d .

xO

o r i ç

CH = CH 

CHO

X),

O f i f

CHjOCo PK ' o '
J

%  V f>

OMf

( y i v i )  Clvim) Cl v (')

An a t te m p t  waa made to  p rep a re  th e  ieo m erie  p h t h a l i d e ,  

7«metho3Qr<*5i6*^®thylenedlozyphthalide (U C IIl)#  X y r i e t i o i n i o  

a o id  ( I f I I I )  waa co n v e rted  in to  m ethyl m y r ie t io in a te  ( L O )  

n i t r a t i o n  o f  which p roceeded  smoothly to  g iv e ,  m ethyl 

-metho%y«»4#5-methylenedloxy-2'»nltrobenaoate (LX), th e  

o r i e n t a t i o n  o f  th e  e n t e r in g  n l t r o -g ro u p  b e in g  i n f e r r e d  from 

th e  n i t r a t i o n  o f  e t h y l  m y r l s t i c ln a t e  ( 4 6 ) .  C a t a l y t i c  

h y d ro g en a tio n  o f  (LX) a f f o rd e d  methyl 2-amlno-3*metho%y*4# 5-  

-m ethy lened ioyybensoa te  (L X l), and t h i s  was reduoed w ith  

l i t h iu m  aluminium h y d r id e  to  th e  co r re sp o n d in g  a lc o h o l  

(LXZI). A ttem pts to  co n v e r t  t h i s  a a in o -a lo o h o l  by th e  

Sandaeyer r e a c t io n  In to  th e  n l t r i l e  and hence to  th e  la c to n e  

(L X III)  were u n s u c c e s s fu l .



69

, 0 ; ^ '  TlCoiH

Orie

( k v i i )

- v X > ‘ '
o r j (

/O

O

COjrif

o r | (

CLiy)

%
CHiOH
MH;

coaPie

COi^p

Or/p OMf

C L x u  I ) ( k X i O  ( , U h

The m y r la t lo ln lo  a o id  u sed  In  th e  above e j rn th e s ia  waa 

p rep a red  f ro o  r a y r i s t l e in  (UCIV)» a  c o n s t i t u e n t  o f  th e  heavy 

o i l  o f  nutmeg (47)# I s o m é r i s a t io n  o f  th e  m y r i s t i o i a  to  

Isoao r r ia t i o i n  (IJCV) w i th  a l k a l i »  and perm anganate o x id a t io n  

o f  th e  l a t t e r  oompound p ro v id ed  m y r i s t i o i n i o  a c id  (LT II)«

xO
%

CH:iCH = CHa CH= C H C H j  
 J-

COiH

o n e  0M(

(Lxiv) kx V  Ckvil)

I s o l a t e d  w i th  th e  m y r i s t i o in io  a c id  from th e  o x id a t io n  

products»  was a  sample o f  t r i s e t h y l g a l l i c  ao id  (UCYll) 

i n i l o a t l T e  o f  th e  pcreeence o f  e l e a i o i n  (XJCVX) in  th e  o r i g i n a l  

heavy o i l  o f  nutmeg . E l e a io in  has n o t  p r e v io u s ly  been 

r e p o r te d  as  a c o n s t i t u e n t  o f  t h i s  o i l .
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Lkx VI)

CHiCH = CHa HfO
PlfO

COj H

OHr

Ckxvii)

B i o lo g ic a l  T e s t s .

A ccord ing  to  Grove ( $ ) ,  most e impie s ro m a t io  compounds, 

w i th  f u n c t i o n a l  g ro u p s , have f u n g i s t a t i c  a c t i v i t y  ra n g in g  

from 10*^-10^11 p rov ided  th e  pfi o f  th e  e x t e r n a l  medium i s  

a d j u s t e d  i n  o rd e r  to  reduce  to  a  minimum th e  i o n i s a t i o n  o f  

th e  b a s io  o r  a o id ic  m a t e r i a l .  C o n s id e r in g  t h a t  s a l i c y l a n i l i d s  

i s  a  com m erc ia l ly  im p o r tan t fu n g io id e  which i n h i b i t e d  ( a t  

pH 3 . 5 ) th e  g e rm in a t io n  o f  B c t r y t l s  a l l i i  a t  2 .9  % 10*^M.

( 62. 5 vHg/m l.) ,  g l a d i o l i o  ao id  and o - p h th a la ld e h y d e .  I n h i b i t i n g  

th e  g e rm in a t io n  o f  th e  same s p e o ie s  a t  orach lo w er  o o n c e n t r a -  

t i o n s ,  namely 2 .8  x 1 0 ^  ( 6 .23  ) and 4*8 x 10*^

( 6 .3  j i g / m l . ) r e s p e c t i v e l y ,  must be c l a s s i f i e d  a s  s t r o n g  

a n t i f u n g a l  a g e n ts .

The e v a lu a t io n  o f  f u n g i s t a t i c  a c t i v i t y  o f  3-m ethoqy- 

- 4% ^M aethy lened loxyphthala ldehyde (XLVII) 3-form y l##4^Gthoxy 

and 3*forfflyl-4**methylopianio a c id s  ( XXXVI and XV) was 

c a r r i e d  o u t  by Mr. J .  P . Grove o f  th e  Akers Resea rch  

L a b o r a t o r i e s ,  I . C . I ,  L t d . , and to him we a r e  in d e b te d  f o r  

b o th  th e  d e te rm in a t io n s  and i n t e r p r e t a t i o n s  o f  r e s u l t s  (48)
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3«4lethoxy«4t ̂ ^ethjIenediozyphthalaXdehyde inhibited 
the growth of Botrytls allii at pH 3*0, at only 25 >Og/al.
(12 X 10**M) a l th o u g h  i t  produced s tu n t in g  down to  6#25 M g j  9 I 0 

T h i a  f i g u r e  f o r  i n h i b i t i o n  t h e r e f o r e  showed t h a t  th e  compound 

was lo s e  th a n  h a l f  as  a c t i v e  as ^ - p h th a la ld e h y d e , and r a t h e r  

more th a n  tw ice  aa a c t i v e  a s  s a l i c y l a n i l i d e . I t  was th e  

l e a s t  a c t i v e  £ -p h tb a la ld 6 h y d e  t e s t e d ,  b u t  o th e r w i s e ,  behaved 

s i m i l a r l y  to  ^ -p h th a la ld e h y d e  i t s e l f  i n  t h a t  i t s  a c t i v i t y  

was l a r g e l y  u n a f f e c te d  by change in  pH, and i t  was n o n - s p e c i f i c ,  

in  h i b i t i n g  growth o f  n in e  d i f f e r e n t  f u n g i !  i n  th e  c o n c e n tra 

t i o n  range 6 .25-25  u e jm l .

3 -Form y l-4*m ethy lop ian ic  a c id  p re s e n te d  a  d i f f i c u l t  

problem o f  I n t e r p r e t a t i o n  owing to  i t s  s l i g h t  s o l u b i l i t y  in  

w a te r  a t  low p H 's .  The s o lu t i o n s  had to  be made up a t  a  

pH7 and th e n  a d ju s t e d .  C a rry in g  out th e  t e s t s  i n  t h a t  way, 

i t  was i n a c t i v e  a t  pH3 and 2 5 ju g |m l .  a g a i n s t  B o t i y t i s  a l l i i .

3 -Foray l-4«m ethoxyop ian io  a c id  behaved s i m i l a r l y ,  and t h i s  

Grove b e l ie v e d  accorded  w i th  theory , s in c e  b o th  a c i d s  were 

even s t r o n g e r  a c id s  th a n  3**formyloplanic a c id  (pK 4*3) wh ich 

was o n ly  b eg in n in g  to  show f u n g i s t a t i c  powers a t  pH3#

G la d io l io  a o id  had pK (4 .4 )*

The pXa v a lu es  o f  3 -fo rm y l-4 '»m 0 thy lop ian ic  a o id  and 

3- fo  ray  1-4-methozy op la n i c  a c id  were me ensured by o u r s e lv e s  and 

were 3*5 and 3 .8  r e s p e c t i v e l y .
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F u r th e r  Examples o f  the  use o f  N-bromosuoo ln lm lde  i n  th e  

P re p a ra t io n  o f  p h th a la ld e h y d ic  a o ld a •

The v a lu e  o f  H-bromoeuocinimlde in  s y n th e t i c  o rg a n ic  

ch em is try  i s  w e ll  known and has been the s u b je c t  o f  an 

e x c e l l e n t  rev iew  (49)# I t  was no t however, u n t i l  H ire h b e rg ,  

L^.vie and Bergmann ( 50) shoved th a t  p h th a l ld e  (XLI) oould  be 

co n v e rted  r e a d i l y  to  p h th a la ld eh y d io  a c id  (LXIX) v i a  th e  

in te rm e d ia te  3-brom ophtha lide  (LXV IIl), by means o f  

N*br0SB03U0c in im id e ,  t h a t  i t s  p o t e n t i a l  v a lu e  aa a  r e a g e n t  

f o r  th e  g e n e ra l  p r e p a ra t io n  o f  p h th a la ld e h y d io  a c i d s  from 

p h th a l id e * ,  was r e a l i s e d .  Brown and Bewbold ( 4 0 ) have been

IXki)

1

k r
CkXViii )

OCOiU

CHO

(k x iy )

0 h ie  f l y  r e s p o n s ib le  f o r  the  development and e x p l o i t a t i o n  o f  

th e  method in  t h e i r  p r e p a ra t io n s  o f  ^ o p i a n i o  a c i d ,  4 * 5 * 

-mv,thylen©dioxyphthalaldGhyd io a c id ,  in  a d d i t i o n  to  th e  

p r e p a r a t io n s  o f  th e  d i a l a c i d s ,  3~ fo m y lo p la n lo  and g l a d i o l i o ,  

a l r e a d y  d e s c r ib e d  in  t h i s  s e c t io n .

Using th e  same techn ic ue we have s y n th e s i s e d  a  number 

o f  o th e r  p h th a la ld e h y d ic  a c id s  and one o ;-ph tha la ldehyde«
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Of e s p e c i a l  i n t e r e s t  was the  p r e p a ra t io n  o f  o p ia n io  a c id  

(3 i6 -d im othoxyphth& la ldehyd io  ao id )  (LXX) from raeoonin (IV )  

where i t  was though t t h a t  th e  method would be more d i f f i c u l t  

to  app ly  duo to  th e  p resence  o f  an ea ia lly  s u b s t i t u t e d  n u c l e a r  

p o a i t i o n .  The o x id a t io n  however, was acoom p liehed  s a t i s 

f a c t o r i l y .

orjf
neo

Hi

n r o

one

Hr
(.IV)

COiH
CHO

4-Brofflomeconin (UCXl) th e  product o b ta in e d  when meoonin 

was t r e a t e d  in  g l a c i a l  a c e t i c  ao id  w ith  bromine (5 1 )  was 

a l s o  co n v e rted  by N -broaoeucc in injide to  th e  c o r re sp o n d in g  

3-brom opian io  a c id  (LXXII). Sodium b o ro h y d rid e  r e d u c t io n  

o f  (LXXIII) gave back 4*^bromoiseconin.

fty

0

O l f

I P 
&

^ I r

CHO
Hr
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The s t a r t i n g  m a t e r i a l  m eoon in, was v e ry  c o n v e n ie n t ly  

p re p a re d  in  e x c e l l e n t  y i e l d  by th e  c ro s s e d  Com nisearo method 

o f  Rod ionov and Federova  (52 )  on o p ia n io  a o id  (LXX), th e  

l a t t e r  compound b e in g  o b ta in e d  from th e  o x i d a t i o n  o f  

n a r o o t in e  (X L I I l ,  R -  OMe) (5 3 ) .

The o ld o r  method o f  r e d u c in g  o p ia n io  a o id  w i th  sodium

amalgam proved s a t i s f a c t o r y  and gave good y i e l d s  o f  meoonin

b u t  was much more l a b o r io u s  (2 1 ) ,

4 i 5 i6 - T r ia e th o x y p h th a l id e  (LXX Ill) aa p re p a re d  by Xing 

and K ing (54 )  from t r i m e t h y l g a l l i o  a c id  (LX V Il), a l s o  

o x id i s e d  r e a d i l y  to  )# 4 :5 * t r lm e th o x y p h th a ld e h y d ic  a c id  

(LXXIV) w i th  H-bromosuooinlra ide when I r r a d i a t e d  w i th  u l t r a 

- v i o l e t  l i g h t }  no ev id en ce  o f  any n u c l e a r  s u b s t i t u t i o n  was 

a p p a r e n t •

neO
iCOiH

Orif

rif 0 
r |(0

COiW

Ol€

1 ( 0
1(0

;

h r
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I t  sueaod th a t  the o f IT##broaOGUoeiixl»ldO| under 

favoxirabla oond itionH , might be exton&ed toward# the  p re p a ra 

t io n  o f o^-phtJal&ldehydes from the oorrecpond lng p h tlia ly l 

a le c h o le . Two ox ida tlone  were attem pted* one vao euco& osfo l, 

m-#eoonln (%7VI) w ith  lith iu m  a lu ia in ina hydride waa 

reduced to  4#5*dimGtho%yphthalyl a looho l (LXXV) and oxid&Lion 

w i th  S-brottoruocinisid©  fo llow ing  tho u s u a l  p ro céd u re#  gave 

in  good y ie ld  d# 5-diisôtho%yphthalaldehyde (LXXVI)* The 

c h a ra c te r  l e t  ic  * ip o ra - ttAg&rin * d e r iv a tiv e  wae ob ta in ed  fo r  

t h e  l a t t e r  compound and i t s  p rep a ra tio n  w i l l  be re f e r r e d  to  

l a t e r .

|̂€ o 
r | ( 0

Lxx V A

4-
n t

I

c»uoq

CkXXV/

n?o IICHO

L ^ y i %Vi  ■)

&

8 /

In  c o n t r a s t  t o  tn e  b eh a v io u r  o f  4# 5-d im etho% yphtha ly l 

a lo o h o l  ( lxxv) ,  6-di&eth03iy%)htkialyl a l c o h o l  o b ta in e d  from 

a  l i t h iu m  a lum inium  }%ydrido r e d u c t io n  o f  nooon ln# d id  n o t  

y i e l d  a  c y c t a i l i n e  p ro d u c t  when r e a c t e d  u nder  th e  came 

c o n d i t i o n s  w ith  U -b ro n o au o o ln la id e*  T hat o x i d a t i o n  took  

p la c e  i s  c e r t a i n #  o inoe  th e  p ro d u o t ,  a  gum and p ro b a b ly  a  

m ix tu re t  gave a  2* 4~d iR itrophenyli% ydraeonc . l?uo lear
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s u b s t i t u t i o n  in  t h i s  case  h o r ;e re r ,  oould have been e x p e c te d ,

A Hew Method f o r  th e  Conv e r s i o n  o f  Phtha l i d e e  i n to  

P h th a la ld e h y d ic  A c id s .

A lthough K -bro iaoeuoc in in ide has proved moot u s e f u l  ae 

an o x i d ia i n g  a g e n t  in  th e  oonvere lon  of p h th a l id e s  to  

p h th a la ld e h y d ic  ac id© , i t s  l i m i t a t i o n s  had to  be r e c o g n i s e d ,  

There would be oases  w here, e i t h e r  due to  la c k  o f  a c t i v a t i o n  

o f  th e  m ethy lene g ro u p , o r ,  where an e a s i l y  s u b s t i t u t e d  

n u c l e a r  p o s i t i o n  e x i s t e d ,  th e  re a g e n t  m ight be i n e f f e c t i v e ,  

o r  n o t s p e c i f i c  onourh . The u se  o f  ma:igan#ee d io x id e  in  

d i l u t e  s u lp h u r ic  a c id  as employed f o r  th e  o x id a t io n  o f 

mv^conin to  o p ia n io  a o id  by Edwards, P erk in  and S toy  l e  (2 2 ) ,  

in  o u r  hands le d  to  i n c o n s i s t e n t  r e s u l t s .  Üluoh depended 

upon th e  q u a l i t y  o f  the r e a g e n t  and d i f f i c u l t y  was o f  ton 

e x p e r ien c e d  i n  s to p p in g  th e  r e a c t i o n  a t  th e  r e q u i r e d  stage* 

i n  th e  example o i t e d ,  h em ip in ic  a c id  ()* 4-dime th o x y p h th a l io  

a c i d )  was a le o  form ed .

The UBe o f  le a d  d io x id e  in  su lp h u r ic  o r  a c e t i c  a c id s ,  

o r  chromium t r i o x i d e  In  a c e t i c  ac id  a lao  appeared  u n a a t ia -  

f a o to i y  e . g . ,  S tevens  and R obertson  (45) have re p o r te d  

t h e i r  f a i l u r e  to  o x id is e  5 t6 -m eth y Ien ed io x y p h th a l id e  to 

4t 5* ^^ tI^ ien € rd io x y p h th a Ia Id eh y d ic  ac id  by th e se  methods 

H ecognie lng  th e  need f o r  a n o th e r  method an endeavour
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v as  mads to  f i n d  one t h a t  wou ld be e f f i c i e n t  and a t  th e  

same tim e employ m ild  c o n d i t i o n s .  The o x i d a t i o n  o f  a  r i n g  

opened p h th a l i d e  b e a r in g  a  f r e e  hydroxym ethy l group was 

d e s i r e d  and w h i le  such d e r i v a t i v e s  a r e  formed in  s t r o n g l y  

a l k a l i n e  s o l u t i o n ,  th e  u se  o f  such  a  med ia was u n d e s i r a b l e  

in  view o f  th e  C ann izzaro  r e a c t i o n  undergone by p h th a la ld e h y d io  

a c i d s ,  Cfg« o p ia n ic  a o id  gave meoonin and h em ip in io  a c id  ( 5 3 ) ,

A f e a s i b l e  r o u te  seemed to  e f f e c t  th e  r i n g  open ing  by 

th e  a c t i o n  o f  a  seco n d ary  am in e , to  o x id ia e  and th e n  h y d ro ly s e  

th o  am ide u n d a r  a o id  c o n d i t i o n s .  Though r i n g  opening  o f  

p h th a l i d e  (XLI) w i th  h y d ra s in e  has been r e p o r t e d  by Teppema 

( 36) ,  l i t t l e  a t t e n t i o n  has  been  shown to  th e  r e a c t i o n  o f  

p h th a l i d e  w ith  ammonia, p r im a ry ,  o r  secondary  am ine .

CXLI)

COPjH^lM^

CHiOH

While p h th a l i d e  was r e p o r te d  to  y i e l d  2-(lydrosym©thy 1« 

b e n z o ic  a c id  on keep ing  i n  aqueous ammonia (37)# h e a t in g  

th e  la c to n e  i n  an ammonia s t r e a m  gave p h th a l im id in e  ( 58 )* 

R ecen tly  T h e i la o k e r  and K a lenda (39) showed th a t  

p h th a l i d e  gave 2-hydroscyaetliyl*H-m cthylbcnzam ide (UCXVXl) 

w i th  aqueous a e th y lam in e .



78

(% i r \

Ocoi'iHle
CHîOH

T reatm en t o f  meoonin w ith  e th a n o l i o  dime th y  lam in e  a t  

room te m p e ra tu re  gave 6-hydro%ynethyl#'2# )-dlmethoagr*NR- 

-dime*thyIbenaam ide (LXXVIII)* The d lm ethy lam ide  was

r e a d i l y  h y d ro ly se d  by h o s t in g  w ith  d i l u t e  h y d r o c h lo r ic  

a c id  o r  sodium hydrox ide  g iv in .?  back meoonin* on h e a t in g  

a l o n e ,  th e  d im ethylam lde  decomposed a t  _ca*, 1?0* e v o lv in g  

d im ethy lam lne  and a g a in  g iv in g  meeonin* On b r i e f  o x id a t io n  

o f  th e  d im ethylam lde  w i th  chromium t r i o x i d c  in  a o e t i c  ao id  

in  th e  c o ld ,  fo l lo w ed  by h e a t in g  th e  o x id a t io n  p ro d u c t ,  n o t 

I s o l a t e d  in  th e  s o l i d  s t a t e ,  w i th  d i l u t e  l ^ d r o o h lo r io  a c id ,  

o p ia n i c  a c id  (LXX) was formed In  41^ o v e r a l l  y i e l d  from 

meeonin* Under i d e n t i c a l  o x id a t io n  c o n d i t i o n s ,  moconin was 

u n a f fe c te d *  In  a d d i t i o n  to  th e  example j u s t  d iacQ aeed , th e

Orf e
n e o neo c o r i n g

CHiOH
l e o

O V ) ( L X K V U l )

He o

4
OM(

CO nne i
CHO

COaH
Cho
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method hae been employed f o r  th e  p r e p a r a t io n  o f ,  p h th a l a ld e h y d io  

a o id  (IJCIX), m -oplan lo  a o id  ( LXXIX) ,  J -h ro a o p ia n io  a c i d  (UCXZI),

OCO iH

CHO

COxH

(Ly%r%)

neo
or'if

0
8r

COiH
CHO

CUxiO

o n e

CO^H
CHO

n e o
n e o

o n e
COiH

CHO

( ky>y0

n e o
Me

^ C O . H
k s ^ C H o

( kxxxil )

3-nethoxy-(LXXX), 4«5«6-trimethoxy-(LXXXl) and 5-metho%y-4- 

- t t s th y lp h th a la ld e h y d i c  (LXXXIl) a c id s  from t h e i r  co rrespond*  

la g  p h th a l i d e s  w ith o u t  i s o l a t i o n  of th e  in te rm e d ia te  

d lm o th y la n id e s ♦

The r e a c t i o n  o f  th e  p h th a l id e  w ith  dlm etbylam ina wa# 

c a r r i e d  o u t in  e th a n o l  in  the  co ld  fo l low ed  by th e  o x id a t io n  

and h y d ro ly B ls ;  i f  th e  p h th a l ld e  was reco v e red  unchanged 

the  i n i t i a l  d im ethylam ine t re a tm e n t  was c a r r i e d  ou t a t  an 

o l e v â t ed te m p e ra tu re  in  an au to c la v e  and th e  p ro cess  r e p e a te d .

The a c tio n  o f e t  a n o lic  ammonia in  the c o ld , on phthalide  

and meoonin, have been examined| 2-hydroxymethylbenzamide 

and 6*hydroag^nsethyl*2i3*-dimethoxybenzamide were formed
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r e s p e c t i v e ly  in  good y i e l d .  I t  waa o f  I n t e r e s t  t h a t  on 

o x id a t io n  w ith  ohromium t r i o x i d e  by th e  s ta n d a r d  prooeduie, 

oach amide gave th e  c o rre sp o n d in g  ia id e  o f  tho  d i o a r b o s y l i o  

a o i d .

P r e p a r a t i o n o f  6* a o th o x y p h th a l a ld e h y d i o  a o i d .

6*tfe thoxyphthala ldohyd io  a c id  (LXXXV) has  been  re p o r te d  

as  a d e g ra d a t io n  p ro d u c t o f  m e l le in  ( s e e  p . 4, ) and a  

s y n th e s i s  o f  t h i s  a o id  has been ach ieved  by t r e a t m e n t  o f  

7 «^mothoxy p h th a l id e  (LXXXIII) w i th  d im ethyl am ine to  g ly e  

2- 2icthoiçy-6*hydroxyinothyl*HH*diineth y lb e n sa a id e  ( LXXXIV ) 

fo llo w ed  by o x id a t io n  and liydr^l^^sis o f  th e  p r o d u c t .

OMt

% > C H .  

(kKx«ni )

Otir

Ckxxxiv')

coi'iriê
CHiOH

CONne,

4

CQjH 

(kxxxv^)

A conven ion t ro u te  to  l-m ethoxyphthia llde (UCXXIli) 

has been developed s t a r t i n g  from 3-;aetho% y-2-nltrobsn3olc 

a c i d  (LX::xV I ) ( 6 0 ) which was re d u c e d  to the am ino -ac id  with 

sodium d i t h i o n i t e  and then  transform ed  to  3-a e th o x y p h th a l io  

a n h y d r id e .  3 -H e thoxyph tha l ic  anhydr ide (LXXXVIII) waa then
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c o n v e r te d  to  7-m etho% yphtha llde by a  m o d i f i c a t i o n  o f  th e  

p ro ced u re  o f  Dunoanson, Grove and Z o a l le y  (6 1 ) .

Or|f

i

O l f  

C Lx%XlY )

Tho same p h th a l ld e  (LXXXIIl) has  been  o b ta in e d  

In  em a i l  y i e l d ,  b u t  by an unambiguous ro u te  from 2~&m lno-)- 

-»methoacybenzoic a c id  (LXXXVII) by a  s e r i e s  o f  r e a c t i o n s  

u sed  by B ro m  and Kewbold f o r  th e  s y n th e s i s  o f  T-methoxy- 

«•6«m ethylpkthallâô  (24)# The s y n th e s i s  Invo lved  th e  

r e d u c t i o n  o f  th e  c a rb o x y l-g ro u p  w i th  l i t h iu m  alum inium hydride  

to  (liXXXIX) and th e  t r a n s f o r m a t i o n  o f  th e  a a ln o -g ro u p  to  

a  ca rboxy  1-group by th e  u s u a l  Sandmeyer techn ique#
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i s o N a p t h a a a r l r i .  d erived  f r o m  3 * F o r g i y  l o p l a r . l o  g c td  aad 

4 s 5 - D I m e t b o z y p h t h a l & l d o h y d e #

I t  wap d lsc u ee o d  e a r l i e r  (eeo p*(/ ; now compounds,

suoh g l a d i o l i o  and ^ - fo rm /lo p ia n io  a c id s  c o n ta in in g  t)i* 

v i c i n a l  o a rb o x y -o -p h th a la ld e h y d e  system , e x i s t e d  In  the 

ta u to m e r ic  f c e to - la o to l  form e. Although many d o r iv a t i v e e  

o f  the l a c t o l  f o r a  have been p rep ared  (1 , 62) uo simple 

d e r i v a t i v e  o f  th e  open c h a in  form had e v e r  b een  r e p o r te d .

Seygand (1 1 , 63 , 6 4 ) d l - c o v e re d  a new m e t h o d  of 

p r e p a r in g  ia o n a p th a g g r in o  b y  a  con d en sa t io n  o f  g ly o x a l  and 

o ;-p h th a la ld e h y d e8 in  a l k a l i n e  s o lu t io n  in  th e  p reeenca  o f  

oyan ido  io n ,  and em p loy ing th io  r e a c t i o n  we have demonstrated 

th e  p re se n c e  o f  th e  o^K iiformyl-group In  3-fo rgy lop ia% ic  acid. 

The r e s u l t i n g  i c o n A pthazar in  was 2e 3-’<? ih/droxy*6i7-diasthory.. 

naptha-l*4M %u lnone-3~o&yboxy lio ac id  (XC).

HfO
n e o

COaH
CHO

1" * 
CHO C H O

Tho oozreonondin# iBonapthas&rin d er iv a tiv e  from g la d io lio  

a o id  haa been prepared independently by "eygaad, Weber and 

drove ( 65 ) ,

When 4% 3-dim ethoxyphthalaldehyde ( i X X M )  was reacted with 

g ly o x a l under the above co n d itio n s 2 :3-dihydroxy-6i7-<l:aeth):^.. 

napthaquinone (XCI) was ob ta in ed .



Mfo
M(0oCHO CHO

4- I
CHO CHO

8)

n e o

neo

o

OH

OH

o

C*c i)
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U ltra -v io le t spectra were detenMined In 

ethanol so lu tion  unlers otherwise s ta te d .

2-SuXpho-p- t o l u i o  gold , (o f . Heldrun and Perkin J . ,

1906, 1 4 1 9 ) -  £-To1u1o aoid (68 g .)  was heated with fuming 

sulphuric acid (170 c .o .#  101]^) in  a  strong-necked fla sk  

and e le c tr ic  heating mantle at 1 5 0 *C for 6 hrs. i f  ter  

ooollngf the dark so lu tion  was added to water (220 c .o , )  

whereupon much heat was evolved. The aoid which o ry sta ll-  

leed out on cooling was co llec ted  by f i l t r a t io n ,  and washed 

with a l i t t l e  ice-co ld  water (oa. 5 0  0 . 0 . )  y ie ld  (crude acid) 

75 g . (6955),

2-Hydroxy-p-to lu io  ao id . -  Potassium hydroxide (300 g, ) 

moistened with a l i t t l e  water, was heated in  a large fusion 

pot to 200*0 and 2-eulpho-p-tolulo acid (75 g .)  added slowly 

in  small portions while allowing the temperature to r ise  to 

260* This temperature was maintaiuDd u n t il  fusion was

complete.

The cooled fusion mixture was extracted with water, 

and neu tralised  with gN-hydrochloric aoid (when the 

hydroiQr-acid was p rec ip ita ted ). C rysta llisa tion , and 

r e c r y s ta llisa t io n  from water, gave needles m.p. 210*.

Ti.ld 36 g. (48^).
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2-HethQxy-p- t o l u i c  a o i d . ( o f . P e rk in  and Weismana, £ . ,  

1906, 6 9 t 1649)• -  To an aqueous s o lu t i o n  o f  p o ta ss iu m  

hyd ro x id e  (42 g « | )60  0 . 0 . w a te r )  and 2- h y d r o x y - g - to lu i o  

a o id  (36 g .  ) was added s lo w ly ,  w i th  v ig o ro u s  s t i r r i n g ,  

d im e th y l  s u lp h a te  (34 e , o . )  o v e r  a  p e r io d  o f  30 m inu tes*

A f u r t h e r  p o r t io n  o f  aqueous po tass ium  h y d ro x id e  (42 g » |

360 0 *0 * w a te r )  was tlien  added and th e  who le r e f lu x e d  f o r  

1 h r .  On a c i d i f i c a t i o n  o f  th e  r e a c t io n  m ix tu re  w i th  

c o n c e n t r a te d  h y d ro c h lo r ic  a o i d ,  th e  m ethoxy-ao id  s e p a r a te d  

o u t .  I 'h is  was c o l l e c t e d ,  washed w i th  w a te r  and c r y s t a l l i s e d  

from aqueous a c e t i c  ao id  ( 30^ )  to  g iv e  w h ite  p l a t e s ,  m .p . 

166*. Y ie ld  2 5 .5  6 * (6 1 ^ ) .

6-M etho iar-5-m e th y Ip h th a l id e . ( c f .  C h a r le sw o rth  e ^  a l * 

Canad . J .  R^s* , 1945# 2 3 8 ,17)# -  2 -M o th o x y -p - to lu ic  a c id  

(6  g . ) ,  form aldehyde s o lu t i o n  (13 c . o . ;  40^) and h y d ro c h lo r ic  

a o id  (19 Û . C . ;  d |1 .1 6 )  were h e a te d  on a  w a te r  b a th  f o r  4 h r s .  

On c o o l in g ,  w e l l  formed p r ism s se p a ra te d  and th e s e  were 

c r y s t a l l i s e d  from a lo o h o l  to  g iv e  3-m ethoxy-4# m e th y lp h th a l id e  

as  g l i s t o n i n g  w hite  n e e d le s  m .p . 144*# Y ie ld  3 g .  (77?^)•

6-Methoxyj"5*set!  y l - 7- n l t r c u h t h a l l d e . -  F in e ly  d iv id ed

6-m ethoxy-5-m e th y lp h th a l id e  (3 g # ) was added d u r in g  3 m inutes 

to  a  s t i r r e d  m ix tu re  o f  n i t r i c  ao id  (16 c . o . ;  d , 1 . 3 ) and 

a c e t i c  an h y d r id e  (24 g# ) a t  0*. When a l l  th e  p h th a l ld e  had 

d i s s o lv e d ,  th e  s o lu t io n  was poured  on i c e ,  and tho  s o l i d
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s e p a r a t e d t washed w i th  w a te r  and o x y a t a l l i s e d  from e t h a n o l ,

to  g iv e  6-m ethoxy-3-m eth y l"7"4 i l t ro p h tL a l ld e  (4#5 g# # 73^ )  as

n e e d l e s ,  m .p. 146*.

Pound* C ,34«2| H ,4»l
C^oH^O^n r e q u i r e s I  0 ,5)#8$ H ,4 .1 ^ .

L ig h t a b so rp t io n #  Max# a t  2060 « 26,800) and 2690 « 2 ,6 5 0 ) ;

i n f l e x i o n  a t  2410 2* (f  •> 6 ,600)

7«»Amino-6-methoxy*5** n o th y lp h th a l id s . -  A s o l u t i o n  o f

6-m othoxy-5* 'tnethy l-7*-n itrophthal ide  (2 g .  ) in  e t h y l  a c e t a t e  

(200 c . o . )  was shaken w i th  hydrogen a t  room te m p e ra tu re  and 

a tm o sp h e r ic  p re s  u re  i n  th e  p resence  o f  f r e s h ly  p re p a re d  

Hanoy n i c k e l  (1 .2  g ,  ; / .6 ,  Org. S yn th . , 29, 2 4 ) .  When 

a b s o r p t i o n  was com plete ( oa . 15 mln. ) the m ix tu re  was f i l t e r e d ,  

th e  f i l t r a t e  ev a p o ra ted  to  d ry n ess  under reduoed p r e s s u r e ,  and 

th e  r e s i d u a l  s o l i d  c r y s t a l l i s e d  from b e n z e n e - l ig h t  pe tro leum  

( b . p .  60-80*) from wh ich 7 -am ino  - 6 -me t  hoaqr 5 -me t  hy I p h t  h a l  id s  

(1 .7  g * ) s e p a ra te d  as  n e e d l e s ,  m .p. 109-110*

Found# 0 ,6 2 .5 ;  B,5#65»

C^qB^i C^N re q u i r e s#  0 ,6 2 .2 ;  H ,5 .7^ .

L ig h t a b so rp t io n #  Max. a t  2340 (<̂  •  34#700), 2500 (<f » 7 ,6 0 0 )  

and 3280 A. (<f -  5»700).

7- I o d o - 6-m@thoxy-5-m e th y lp h th a l ld e . -  The fo re g o in g  

a m in o p h th a l id e  (4 g # ) in  s u lp h u r ic  ao id  (3 c . o . ;  d ,1 .8 4 )

and w a te r  (20 c . o . )  was d ia s o t i s o d  a t  0* w i th  sodipsn n i t r i t e
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(2 g .  ) .  A f te r  the  a d d i t io n  o f  a r e a ,  a  s o l u t i o n  o f  po tass ium  

io d id e  (4 g*) in  w a te r  (15 o . o . )  was added and th e  m ix tu re  

k ep t a t  room tem p era tu re  f o r  3 h r s .  and th e n  h e a te d  on th e  

s te a m -b a th  f o r  10 m in u te s .  A f te r  o o o l ln g ,  th e  s o l i d  was 

s e p a ra te d  and o x y a ta l l i s e d  from e th a n o l  ( c h a r c o a l ) ,  to  g iv e  «

7- io d o - 6-m ethoxy-5-m B th y lp h th a l id e  ( 3 .4  g # ) a s  n e e d l e s ,  

m .p . 117- 110• .

Found# 0 ,39 .3#  K ,5 .1 .  

re q u i re s#  0 ,39 .5$  H ,5.C^.

L ig h t ab so rp t io n #  Max. a t  2220 ( /  « 2 6 ,0 0 0 ) ,  246O ( /  » 9 , )00)

and 3020 I ,  i f  m 4 , 700 ) .

5-Met^jylffieooain. -  The iodo-compound (3*2 g .  ) and 

copper  bronze  (100 m g.) were added to  a  s o l u t i o n  o f  po tass ium  

m ethoxide from po tass ium  (0 .9  g .  ) and dxy m ethano l  (50 0 . 0 . )  

and th e  m ix tu re  was r e f lu x e d  f o r  24 h r s .  The f i l t e r e d  

s o lu t i o n  was d i l u t e d  w ith  w a te r  (25 c . o . ) ,  made ao id  (congo- 

r e d )  w i th  5B -hydroch lo ric  a c i d ,  and e x t r a c te d  w i th  e t h e r  

(3 X 5^ 0 . 0 . ) .  The combined e t h e r e a l  e x t r a c t  was washed 

w i th  w a te r ,  d r ie d  (MSgSO!  ̂) ,  and e v a p o ra te d ,  and th e  r e s id u e  

c r y s t a l l i s e d  fi^om l ig h t -p e t r o le u m  ( b .p .  40- 60* ) ,  to  y i e l d  

5 -aetliy liaeoon in  (1 .6  g .  ) as f e l t e d  n e e d l e s ,  m .p . 8 2 .5 * .

Found# 0 , 63 . 1$ H,3.05*

C j iH jg 04 re q u i re s#  0 , 63 , 45$ B ,5 .8 # .

L ig h t  ab so rp t io n #  Max. a t  2130 ( f  * 29 ,6oo ) 246O ( E « 8 ,300) 

and 2960 A. (<f -  3 ,000)
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4-C hlor Qatethyl - 3 -rnGthylmeoQnin. -  5-m ethylm ooon in  (400 Bg«), 

h y d ro c h lo r ic  a o id  (5 c . o . ; 4 ,1 .1 6 ) ,  and aqueous form a ldehyde

(3 0 . 0 .1  40^ )  were boated  u n d er  r e f lu x  f o r  30 m in u te s . The 

ooolod m ix tu re  was d i l u t e d  w ith  w a te r  (10 c . o . )  and e x t r a c t e d  

w i th  ch lo ro fo rm  (3 x 10 c . o . ) .  The combined ch lo ro fo rm  

e x t r a c t s  were washed w i th  aqueous sodium hydrogen c a rb o n a te , 

th e n  w a te r ,  d r i e d  (HagSOg), and e v a p o ra te d .  C r y s t a l l i s a t i o n  

o f  the r e s id u e  from b e n s e n e - l ig h t  p e tro leu m  ( b . p .  60-80*) 

gave 4-o h lo ro m c th y l -5- iae th y laeco n in  (250 mg.) aa n e e d le s  

m .p. 118—121*.

Found: 0 ,5 6 .4 $  H ,5 .3 .

Cigli^gO^Cl r e q u i r e s :  0 ,56 .15$  H,5*l?^.

L ig h t a b s o r p t i o n :  Max, a t  2190 ( <f « 4 0 ,1 0 0 )  and 3050 ( f  •  3,800)#

i n f l e x i o n  a t  2420-2400 1 .  ( f  # 9 ,7 0 0 ) .

4# 5-D ixacthyliaeoonln. -  4 -O h lo rom ethy l-5 -m etfay lph thaI ide  

(200 m g .) in  e th a n o l  (5 c . o .  95^) was h e a te d  u n d er  r e f lu x  w i th  

z in c  d u s t  (250 mg.) and t r e a t e d  w i th  h y d ro c h lo r ic  a o id  ( 2 .5  0 . 0 .# 

d , l . l 6 )  added in  p o r t io n s  d u r in g  2 h r s .  The m ix tu re  was 

e v a p o ra te d  u n d e r  reduoed p r e s s u r e ;  w a te r  was added and th e  

p ro d u c t  i s o l a t e d  by means o f  e t h e r .  Removal o f  th e  e th e r  

and c r y s t a l l i s a t i o n  o f  th e  r e s id u e  from hozane gave 4*5- 

-dimethylmGOonin (1 '0 mg. ) a s  p r ism s ,  m .p . 110*.

Found: 0 ,6 5 .2 ;  H,6.5«

C43H24O4 r e q u i r e s :  0 ,64 .85$  H,6.35^«

L ig h t a b a o rp t io n :  Max. a t  2160 ( /  * 2 8 ,8 0 0 ) ,  2480 ( ^  « 11,000)
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and )000 I .  ( f  •  ) , 900)#

5 t6 *ï) im ethoxy>7* n ie th y lp h th a la n -4-o a rb Q x y l io  a o i d . -  

4~Ch ioromethyl-5-3@ tbylmeoonln (100 mg# ) waa h e a ta d  u n d e r  

r e f l u x  w i th  a  s o lu t io n  o f  anhydrous sodium o a rb o n a te  (400  o g # ) 

in  w a te r  (6 o . o . )  f o r  hra# The co o led  s o l u t i o n  was made 

ao id  to  C on jo -red  w ith  )N -h y d ro o h lo r io  a o id  and e x t r a c t e d  

w i th  ch lo ro fo rm  (3 % 10 o#o#)# The com b ined, d r i e d  (BSgSO^) 

e x t r a c t s  were ev ap o ra ted  and th e  r e s id u e  was c r y s t a l l i s e d  

from aqueous e th a n o l  to  g iv e  5# 6-dim oth o x y - 7 -m e th y lp h th a l a n -  

- d ^ a rboxyl i c  a c id  (75 mg. ) a s  p l a t e s ,  m .p , 156-157"»

Found: C ,6 0 .7 |  H ,5»9^ | e q u iv # , 2 J2 .

% 4 ^  r e q u i r e s :  C ,60»5 | H ,5.99^1 e q u i v . ,  230 .

The compound sub lim ed unchanged a t  120" 10*^mn# and showed 

l i g h t  a b s o rp t io n :  Max. a t  2120 { /  •  2 9 ,0 0 0 ) ,  2420 ( f  -  7 ,4 0 0 )

and 2960 A. (^ -  2 ,8 0 0 ) .

Under th e  same c o n d i t io n s  save t h a t  h e a t i n g  was c a r r i e d  

ou t f o r  ^  h r .  4-ohlorom ethyl-5-m @ thylm eoon in  (400 mg. ) gave 

5: 6-d im o thoxy-7-m e th y lp h th a la n - 4-oarbox3r l l o  a o id  ( I 50 mg#) 

and 4<»hydroxymeth7 l « 5«ae thy lm econ in  (70 m g .) ,  th e  s e p a r a t i o n  

b e in g  ac h iev e d  by use o f  ch lo ro fo rm  and aqueous sodium hydrogen 

o rbona te#
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4-Hydrox y n e th y l - 5-nieth y la e o o n in .  -  The f o re g o in g  

p h th a la n  a c id  (100 mg. ) was h ea ted  under  r e f l u x  w i th  5R- 

- h y d ro o h io r ic  a c id  (40 o . o . )  f o r  1 h r .  The c o o le d  s o l u t i o n  

was e x t r a c t e d  w i th  ch lo ro fo rm  (3 x 10 0 . 0 . ) ,  th e  comb ined 

e x t r a c t s  s e re  d r i e d  (Na^SO^) and e v a p o ra te d ,  and th e  r e s i d u e  

c r y s t a l l i s e d  froci b e n s e n e - l ig h t  petro leum  ( b . p .  60«8 0 ")  to  

g iv e  4-bydroxyne t h y l »3»m ethylaeoon in (60 mg. ) a s  n e e d l e s ,  

m .p. 101- 102*.

Pound: C ,6 0 .6 ;  H,5»7*

r e q u i r e s :  C ,6 0 .5 |

L igh t a b s o rp t io n :  Max. a t  2140 « 4 1 ,0 0 0 ) ,  2470 ( f  m 9 ,1 0 0 )

and 2990 I ,  i f  -  ) , 600) .

5-FonByl- 4 *n ie thy lopian io  a o i d . -  A s o l u t i o n  o f  5 :6 -  

-d im e th o x y -7- ff lc th y lp h th a lan -4-o a rb o x y l io  a o id  (200 mg. ) i n  

d ry  benzene (12 0 . 0 . )  and dry  carbon t e t r a c h l o r i d e  (12 c . o . )  

wan r e f lu x e d  w i th  R-bromosuocinimide (2 .2 5 m o Is .)  f o r  Ig  m inu tes  

w i th  i r r a d i a t i o n  from a  60 w a tt  lamp. The c o ld  m ix tu re  was 

f i l t e r e d ,  th e  f i l t r a t e  ev ap o ra ted  under  reduced  p r e s s u r e ,  and 

th e  rem a in ing  o i l  h ea ted  w i th  w a te r  (10 o . o . )  on th e  steam  

b a th  w h i le  b e in g  s t i r r e d  f o r  1̂  ̂ h v s . I s o l a t i o n  by u se  o f  

ch lo ro fo rm  gave an a c id  f r a c t i o n  which c r y s t a l l i s e d  from 

b en zen e , to  y i e l d  3- fo rm y l- 4-m ethy loD ian ic  a o id  (77 mg .)

ao n e e d l e s ,  m.p. 145- 146*.
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Foundi C,57«0| H ,5.0961 e q u i v . ,  247 .

C^gH^g 0^ re q u i r e s#  C,57"l# H,4»6^$ e q u i v . ,  252 .

L igh t a b s o r p t i o n  in  w a te r :  Max. a t  2070 ( /  «« 2 9 ,6 0 0 )  and 

2 ,8 0 0  Â. (<f -  2 , 000).

3 -Fon#yl-4- ia© thylopla iilc  ac id  d i s s o lv e s  i n  c o n c e n tra te d  

s u l p h u r i c  a o i d ,  g iv in g  a  ye llow  brown s o l u t i o n ;  on exposure  

to  ammonia v apour  th e  s o l i d  becomes brown and r e s i n i f i e s ,  and 

on exposu re  to  l i g h t  i t  f i r s t  tu rn s  p ink  and th e n  brown .

5-M ethylBecQn in"4-o a rb o x y l ic  a o i d . -  ( a )  A s o lu t i o n  

o f  5 i 6-d im c th o x y -7- n o th y lp h th a la n - 4- o a rb o x y l i c  a o id  (200 mg.) 

i n  g l a c i a l  a c e t i c  ao id  (5 c . o . )  was t r e a t e d  w i th  chromium 

t r i o x i d e  (200 mg.) in  g l a c i a l  a c e t i c  a c id  (5 o . o . )  d u r in g

1 m inute w ith  s t i r r i n g .  A f te r  5 m inu tes  th e  m ix tu re  was

d i l u t e d  w i th  w a te r  (10 o . o . )  and e x t r a c t e d  w i th  ch lo ro fo rm  

(3 %  1 5  O . C . ) .  The combined e x t r a c t s  wore washed w i th  

sodium hydrogen c a rb o n a te  (30 c . o . ;  I 096}; a c i d i f i c a t i o n  

o f  t h i s  e x t r a c t  w i th  5B -hydroch lo ric  a c id  and i s o l a t i o n  w ith  

c h lo ro fo rm  gave S-n e th y lm eco n in -d-c a rb o x y l lo  a c id  (100 mg.) 

w h ich s e p a ra te d  from aqueous e th a n o l  a s  n o e d l e s ,  m .p . 195- 

1 9 6 .5 " .

Found* C ,5 7 .3 ; H ,4 .9 .

C ijU jiC^ r e q u i r e s :  C ,5 7 .1 |  H,4 . 896.

L igh t a b s o r p t i o n :  Max. a t  2200 ( f  * 31 ,200) and 30OO 1 .

( e -  3 , 200).



92

(b )  5 -F o rray l-4 -m ethy lop ian ic  ac id  (25 mg,) i n  5^-sodiura 

hydrox ide  (10 o , c . )  was r e f lu x e d  f o r  )0  m in u te s .  The co o led  

m ix tu re  was e x t r a c te d  w i th  chloroform * no n e u t r a l  f r a c t i o n  

was o b ta in e d  from th e  e x t r a c t .  A c i d i f i c a t i o n  o f  th e  

a l k a l i n e  s o lu t io n  (Congo-red ) w i th  5 N -h y d ro o h lo r ic  a o id  gpwre

5 -m ethy lm eoon in -4 -oarboxy l io  ao id  (12 mg, ) wh ich c r y s t a l l i s e d  

from aqueous e th a n o l  as n e e d l e s ,  m .p, and m ixed m .p , 193-196,5"*

V e r a t r io  A c id . -  ( c i . ;::dwai'ds, P e rk in ,  and S to y l e  J^.,

1925# 127, 195)* V e r a t r io  aldehyde was p re p a re d  i n  6 0 ^  y i e l d  

from v a n i l l i n  a c co rd in g  to  Hrg, S y n th . , C o l l .  V o l .  11, 6I 9 .

A h o t s o lu t i o n  o f  po tass ium  permanganate (34 g* ) i n  w a te r  

(500 G .c . )  was added over  I h r .  to  a s t i r r e d  m ix tu re  o f  

v e r a t r i o  aldehyde (50 g ,  ) and w a te r  (500 c . o . )  k e p t  a t  50 -60" , 

a  c u r r e n t  o f  carbon d io x id e  be in g  paa ed th ro u g h  th e  s o l u t i o n  

th e  w hole t im e .  A f te r  th e  a d d i t io n  was co m p le te ,  th e  

f i l t e r e d  s o lu t io n  was c o o le d , e x t r a c te d  w i th  e t h e r  (2 x 

200 c . o . )  to  remove any unchanged a ld eh y d e , 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  (C ongo-red ) .  The v e r a t r i o  a o id  which 

s e p a r a te d  was c o l l e c t e d  and washed, m .p . 177" [ l i t , , m .p . 1 7 9 " ] .

m-Meoonin . -  ( o f  » edw ards, P e rk in  and S to y l e ,  , 1925, 

127. 195)* V e r a t r io  a c id  (75 g*)# form aldehyde (84 o .o .*  40^6) 

and h y d ro c h lo r ic  a c id  (300 0 . 0 . ;  d , l . l 6 )  were h e a te d  on a  

e te a m -b a th  f o r  12 h r g .  d u r in g  which tim e a  c e r t a i n  amount o f  

c h a r r i n g  o c c u rre d .  The s o lu t io n  was coo led  and d i l u t e d  w ith
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w a te r  (300 c . o . ) ,  and shaken v ig o ro u s ly  u n t i l  t b ; dark  

gummy m a te r ia l  adhered  to  th e  w a l l s  o f  th e  f l a s k .  A f te r  

a  q u ick  f i l t r a t i o n ,  a -a e o o n in  slom ly s e p a ra te d  on s ta n d in g  

as a  d a rk  brown powder, a , p .  155" ( l i t , ,  155-157")*

7 - % i t r o - a-aGOOhin.-  ( o f . Hay and R ob inson, J^., 1925, 

1621), Ray and kob inson  used  n i t r i c  a c id  ( d , 1 . 4 ) ,  b u t in  our 

hands a-meoon in  did no t n i t r a t e  s a t i s f a c t o r i l y  u n le s s  f u s in g  

n i t r i c  ao id  ( d , l , 5 )  was u sed .

s-K eoon in  (10 g . ) was g ra d u a l ly  added w i th  s t i r r i n g  

to  n i t r i c  a c id  (20 c . o . ;  d , l , 5 )  a t  0*. A f t e r  s tam d lng  2 h r s .  

th e  s o l u t i o n  was thrown in to  w a te r  when 7 -n i tro -m ^m econ in  

was p r e c i p i t a t e d .  Th is was c o l l e c t e d  washed w i th  w a te r  

fo llo w ed  by b o i l i n g  a lc o h o l  ( 8 .0  c , o . ) ,  The re s id u e  was 

o i y s t a l l i e e d  from a c e t i c  ao id  to  g ive  c o lo u r l c s s  n e e d le s  

(9 g . ) f  m .p. 183-184" ( l i t , ,  182-182 .5%

L ig h t ab so rp t io n *  Max. a t  2140 ( /  » 27 ,400) 2520 ( 10,500)

and 2920 A. ( <5 - 4 ,1 5 0 ) .

7-Aciino-G?-g!coonln , -  ( o f , McRae e t  a l .  Canad.  J_. Res. . 

1951, 29 , 482). The above n itro-oom pound (9 g , ) was added 

s lo w ly  to  a hot e o l a t i o n  o f  stannoue c h lo r id e  ( 30 g # ) In  

h y d ro c h lo r i c  a c id  (60 o . c , ; d , l , 1 6 )  when a  c l e a r  s o l u t i o n  

r e s u l t e d .  The r e a c t i o n  was completed by h e a t i n g  45 m inutes 

on a  s te a m -b a th ,  w a te r  (200 c . c . )  then  a d ;e d  and th e  p r e c i p i 

t a t e  c o l l e c t e d ,  washed w i th  w a te r ,  sodium h y iro g en  o a rb o n a te .
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w a te r  and f i n a l l y  c r y s t a l l i s e d  from aqueous e th a n o l ,  m.p.

160*, ( l i t .  m.p. 168®)

7- lo d o -m-m eoon in*- 7-Amino-®-mec o n in  (6 g . )  in  

s u lp h u r ic  ao id  (g c .o .$  d , l« 6 4 )  and w a te r  (30  o . o . )  was 

d i a s o t i e e d  a t  0* w i th  sodium n i t r i t e  (2 .2  g . )  and th e  excess  

n i t r o u s  ao id  d e s tro y e d  w ith  u r e a .  A s o l u t i o n  o f  po tass ium  

io d id e  (6 g . )  in  w a te r  (15 o . o . )  was added and th e  m ix tu re  

a llo w ed  to  s ta n d  u n t i l  th e  r e a c t i o n  was co m p le te .  By 

th e  a d d i t i o n  o f a  s o lu t io n  o f  po tass ium  b i s u l p h i t e  any f r e e  

io d in e  p re s e n t  was removed and th e  orange p r e c i p i t a t e  was 

c o l l e c t e d  by f i l t r a t i o n  and 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 o id  to  g iv e  pa le  ye llow  n e e d le s ,  m.p. 169-170* ( l i t .  169-170*), 

Y ie ld  70^ •

5* 6# 7-T r  line thoxypht h a l i d e . -  (McRae, e t  a l . .  Can a d , 2* 

Chem. , 1951, 29, 482) . Potass ium  (0 .8  g . ) d i s s o lv e d  in  dry 

m ethanol (50 c . c . )  mixed w ith  7 - iodo-m ;^ooon in  ( 3 .2  g , ) and 

co p p er  bronze (100 mg. ) Euid h ea ted  u n d er  r e f l u x  f o r  12 h r s .

The oopper bronze was removed and th e  f i l t r a t e  a c i d i f i e d  w ith  

h y d ro c h lo r ic  ac id  when th e  p roduc t was p r e c i p i t a t e d .  Th is was 

c r y s t a l l i s e d  from w a te r  to  g iv e  n e e d le s ,  m .p . 136* ( l i t .  m.p.

136 . 5- 137").
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4-C h lo rom G thy l-5i 6 t7 - t r lm e th o x y p h th a l l d t . -  A su sp e n s io n  

o f  5 i6 i7-trir!i© tho3cyphthal ide (1 .0  g .  ) in  h y d ro o h lo r io  a o id  

(2 0 . 0.1  d , l . l 6 ) and aqueous form a ldehyde ( l  o . o . # 40^ )  was 

t r e a t e d  w i th  gaseous hydrogen c h l o r id e  a t  0 * u n t i l  s o l u t i o n  

was com ple te  (o a .  10 m in u te s ) .  A f te r  b e in g  k e p t  o v e rn ig h t  a t  

room te m p e ra tu re  th e  s o l u t i o n  was d i l u t e d  w ith  w a te r  and th e  

p ro d u c t  i s o l a t e d  by means o f  ch lo ro fo rm . C r y s t a l l i s a t i o n  

from l i g h t  p e tro leu m  ( b . p .  60- 8 0 *) gave 4- c h lo r o m e th y l -5t 6*7-  

- t r im c th o x y p h th a l i d e  ( 1 .1  g . ) as  n e e d l e s ,  m .p . 8 2 .5 * .

Foundi 0 , 52. 7$ H,4«9.

0^2 ^^9 ^ 8 1  r e q u i r e s #  0 , 52. 85$ H,4 «8^ .

L ig h t a b s o r p t i o n :  Max. a t  2240 ( -  39 ,200) and 2970 ( f  »

29 , 000)1 i n f l e x i o n  a t  2420-2520 l . ( f •6 , 300) .

Sodium C arbonate  Treatm ent o f  4-C h lo ro m e th y l-5 i 6 : 7 -  

- t r im c th o x y p h th a l i d e . -  A s o lu t i o n  o f  sodium c a rb o n a te  (500 mg.) 

i n  w a te r  (10  c . o . )  was r e f lu x e d  f o r  ^  h r .  w i th  4-o h lo ro m e th y l-  

- 5 i6 : 7 - t r im e th o x y p h th a l i d e  (200 m g .) .  A f t e r  a c i d i f i c a t i o n  and

e x t r a c t i o n  w i th  ch lo ro fo rm  (3 x 10 c . o . )  th e  combined e x t r a c t s

were s e p a r a te d  i n to  ao id  and n e u t r a l  f r a c t i o n s  by u s in g  sodium 

hydrogen o a rb o n a te  s o l u t i o n .  The fo rm er f r a c t i o n  c r y s t a l l i s e d  

from b e n z e n e - l i g h t  pe tro leum  ( b . p .  60- 0 0 *) to  g iv e  5*617* 

- t r im e th o x y p h th a la n - 4-o a rb o x y l io  a c id  (60 mg.) as  p r ism s ,

m .p . 125- 126*.
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Foundi 0,57*0$ H ,5*6^1 e q u i v . ,  254*

r e r u i r o o i  0 , 56. 7 $ H ,5. 55^  e q u i v . ,  254.

L igh t aboopp t ion i Max. a t  2160 ( /  -  2530 ( ^  •  9,600 ) ,

and 2940 1 .  ( /  •  2 ,7 0 0 ) .

The n e u t r a l  f r a c t i o n  s e p a ra te d  from th e  same s o lv e n ts  

to  g iv e  4-]hyjli32Kmptj)yl-5i617 - l3 ja c  (80 mg. )

as  n e e d l e s ,  m.p. 73"*

Founds 0 , 56, 3$ H,5*8.

r e q u i r e s i  0 ,56 .7$  H ,5#55^ .

L ig h t a b so rp t io n s  Max. a t  2180 ( /  -  3 6 ,4 ^ 0 ) ,  2520 ( f  ** 9 ,950 )  

and 2960 I .  ( f  * 3 , 00 ) .

When 4 -G h lo ro m e th y l-5 i6 i7 - t r ln e th o x y p h th a l id e  ( 5OO mg. ) 

wae ro f lu x e d  f o r  2 h r s .  w i th  sodium c a rb o n a te  ( 1 .0  g . )  i n  

w a te r  ( I 5 0 . 0 . )  and th e  p ro d u c ts  I s o l a t e d  a s  above , 5 t 6 i 7 -  

- tr in je th o x y p h th a la n -4 -o û rb o x y l io  a c id  (340 tag.) and 4 -hydroxy- 

n e t h y l - 5 i 6 i7 - t r l n e th o x y p h th a l i d e  (110 mg.) were o b ta in e d .

The l a t t e r  compound ( I 40 mg. ) ,  when r e f lu x e d  f o r  f  h r .  w i th  

sodium ca rb o n a te  ( 50O m g.) In  w a te r  (10 c . c . ) ,  gave th e  

c o r re sp o n d in g  carboxyph tha lan  (60 mg.) th e  rem a in d e r  b e in g  

unchanged . 5 i6 i7 -‘T rim e th o x y p h th a la n -4 -ca rb o x y l io  a o id  (100 mg. ) 

was r e f lu x e d  w i th  h y d ro o h lo r io  ao id  (40 0 . 0 .# 3^) f o r  2 h r s .  

and 4-hydroxym ethy l-5 i 617- t r im e th o x y p h th a l id e  (55 m g . ) ,  m .p. 

and mixed m .p. 73"t i s o l a t e d  in  th e  u s u a l  way.
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3-Fom ty l-4 -aQ thoxyoplan io  a o i d . -  5#6#7-Trimeth@xy-

ph tha laA -4 * o arb o x y llo  a o id  (2 )0  mg.) in  benzene (12 o . o . )  

and carbon  t e t r a c h l o r i d e  (12 o . o . )  was r e f lu x e d  f o r  

20 m inutee w ith  N -broaoeuoc in im ide (2 .2  m o le .)  w i th  i r r a d i 

a t i o n  from a 60 w a tt  lamp. F u r th e r  t r e a tm e n t  a s  d e s c r ib e d  

f o r  3 -fo rm y l-4 -m e th y lo p ian io  a c id  gave 3 - f o z w l - 4 - B e th o z y -  

o p ia n ic  a o id  (130 mg.) wh ich s e p a ra te d  from benzene a s  

n e a d le e ,  m .p. 146*.

Found: C ,53*351 H ,4 * l^ |  e q u i v . ,  262. 

r e  u i r e s I  C,53*7l H,4*5^1 e q u i v . ,  268.

L igh t a b s o rp t io n  in  w a te r :  Max. a t  2080 ( ^  # 32 ,400)§

i n f l e x i o n  a t  2,700-2750 X. (f • 2,100).
The compound d i s s o lv e d  in  c o n c e n tra te d  s u lp h u r i c  a o id  

g iv in g  a  ye llow  so lu t io n #  on expooure to  ammonia v ap o u r  th e  

s o l i d  beoam brown and r e s i n i f i e d .

5-M ethoxyaeoonln-4-oarboxy l i e  A cid . -  5 -F o n a y l-4 -  

-m othoxyop ian io  ao id  (100 m g .) was re f lu x e d  in  3^-BOdiua 

hydrox ide  (30 o . o . )  f o r  30 m in u tes .  I s o l a t i o n  by means o f  

ch lo ro fo rm  gave 5 -m ethozym econ in -4-carboxylic  a c id  (70 mg. ) 

wh ich s e p a ra te d  a s  n . e d l e s ,  m .p. 176*

Foundi 0 ,5 3 .9 #  H,4*6.

r e q u i r e s :  0,53*7# H,4*5/^*

L ig h t a b s o rp t io n :  Max. a t  2270 ( ^  » 36 ,000) and 3000 ( /  « 3 : 300)# 

i n f l e x i o n  a t  2530-2560 1 .  ( f  # 10,400)
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5 i6 -D iaethoxyph t: a l a n - 4-oarbox]^ 1 io  A oid . -  ( a )  4-hydroaQr<

a e th y lo e o o n in  (0 .5  g » )  vas  h ea ted  under r e f l u x  f o r  7^ h r s .  

w i th  a  s o l u t i o n  o f  sodium methozide in  emhydrous m e th an o l ,  

from sodium (0 .2 5  g .  ) and m ethano l (11 o . o . ) .  The s o l u t i o n  

v as  d i l u t e d  w i th  w a te r ,  made a c id  to  Congo-red w i th  d i l u t e  

h y d ro c h lo r ic  a c i d ,  and e x t r a c te d  w i th  c h lo ro fo rm . The 

ch lo ro fo rm  e x t r a c t s  were washed w i th  aqueous sodium hydrogen 

o a rb o n a te ,  th e n  w a te r ,  d r i e d  (Na^SO^), and e v a p o ra te d ,  g iv in g  

no r e s id u e .  A c id i f i c a t i o n  o f  th e  a l k a l i n e  w ash ings and 

i s o l a t i o n  o f  th e  p ro d u c t u s in g  ch lo ro fo rm  gave 5* 6 -d im ethoxy- 

p h t l ia la n -4 -o a rb o x y l ic  ao id  (0 .5  g .  ) ,  which s e p a ra te d  from 

w a te r  ao n e e d l e s ,  m.p. 146-149" a lone  o r  mixed w ith  Brown 

and Bewbold*e samp le ( j [ . , 1952, 4676).

(b )  4-hydroxymethy lmeoonln (0 .5  g* ) i u  d ry  bensene ( lO o .o . )  

was h e a te d  u n d er  r e f l u x  f o r  18 hours w i th  sodium m ethoxide 

(0 .5  g# ) .  I s o l a t i o n  i n  th e  u s u a l  way gave 4*hydro3^m ethyl- 

meoonin (264 m g .) ,  m.p. and mixed m .p. 126-128* and 5*6- 

-d im e th o x y p h th a la n -4 -o a rb o x y l io  a o id  (194 mg#, 3 9 ^ ) ,  m .p . 

and mixed m .p . 146-149"*

( 0 ) 4-^ydroxym etby lm econ in  ( 1 .0  g .  ) was h e a te d  on th e  

s te a m -b a th  f o r  7^ h r s .  i n  3N-eodium hydrox ide  (15 o . o . ) .  

I s o l a t i o n  gave unclianged m a te r ia l  (840 mg.) and 5 i6 -d im e th o zy -  

p h th a la n - 4 -o a rb o x y l ic  ao id  ( l lO  m g ., 8^) m .p . and m ixed m .p . 

146- 148*. Brown and Newbold ( l o c . o i t . ) r e p o r te d  t h a t

4-hydroxymothy lmeoon in was unchanged a f t e r  2 h r a .  b o i l i n g  

w i th  3N-sodium h y d ro x id e .
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(d )  4-Hydroxymethylmeoonln ( 1 .0  g . )  was h e a te d  u n d e r  r e f l u x  

f o r  7/  h r s .  w i th  a  s o lu t i o n  o f  anhydrous sodium c a rb o n a te  

( 2 .5  g .  ) i n  w a te r  (25 o . o . ) .  I s o l a t i o n  g a r s  s t a r t i n g  

m a t e r ia l  (700 mg.) and 5 t6 -d i!ne thoxyph tlia lan -4 -oa rboxy l iG  

a o id  (300 mg.f 31^ ) ,  m.p. and mixed m .p. 145- 147"#

P re p a r a t io n  o f  H y d ra s ta l  from C o ta m in e . -  H y d ro c o ta m in e . 

( o f . Brown and Newbold, J , . , 1952# 4397)# Freund and Dorm eye it 

p ro ced u re  ( B e r .■ 1891# 24# 2730) f o r  the r e d u c t io n  o f  h y d ra -  

s t i n i n e  la c k e d  d e t a i l ;  th e  fo l lo w in g  method proved s a t i s f a c t o r y ,

A s o l u t i o n  o f  o o ta m in e  c h lo r id e  (50 g . )  i n  w a te r  (250 

0 . 0 . )  was s t i r r e d  v ig o ro u s ly  f o r  6 h ra .  w i th  sodium amalgam 

(450 g .  ; 8^ ) ,  th e  s o lu t i o n  be in g  kep t a c id  (Cougo-i*ed) by 

f r e q u e n t  a d d i t i o n s  o f  5N -su lphur io  a c id .  The s o l u t i o n  was 

made a l k a l i n e  w ith  3%~*odlum hydroxide cmd e x t r a c te d  w i th  

e t h e r  (3  % 150 c .o . ) #  th e  combined e x t r a c t s  b e in g  washed w i th  

w a te r  (100 o . o . )  and d r i e d  (Na^SO^). Removal o f  th e  e t h e r  

gave h y d ro o o ta m in e  (2 0 .0  g .  ) a s  a dark  brown o i l  which 

s o l i d i f i e d  when k ep t a t  0* o v e rn ig h t .  The p ro d u c t had m .p. 

55- 56" ( l i t . ,  m.p. 55*5- 56. 5") and gave a  y e l lo w  c o lo u r  w i th  

c o n c e n t ra te d  s u lp h u r ic  ao id  in  th e  c o ld ,  becoming deep p u rp le  

cn warm ing .

H y d ro h y d ra s t in in s . -  ( o f . Pyman and Remfry, ^ . , 1912,

101, 1595)" 25 c . c .  Of a  s o l u t i o n  o f  h y d r o o o t a m i n e  (20 g . )

i n  d ry  amyl a l c o h o l  (75 O .o . )  w ore h e a te d  i n  a n  o i l - b a t h  

( t h e  b a t h  t e m p e r a t u r e  b e in / j  m a i n ta i n e d  a t  130- 135") and
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sodium (30 g .  ) was added in  one p o r t i o n .  The sodium m elted  

and th e  rem a inder o f  th e  h y d ro c o ta m in e  s o lu t io n  (30 c . c . )  

was added over  20 m in u tes .  Dry amyl a lo o h o l  (42 c . c . ) 

was th e n  added a t  10 m inute intervivLs o v er  2 h r s .  U nd isso lved  

sodium was skimmed o f f ,  th e  s o lu t i o n  was c o o led , w a te r  ( I 6O 

0 . 0 . )  and h y d ro o h lo r io  a c id  (134 o . o , ) were added , and th e  

m ix tu re  was tho rough ly  shaken. The a lc o h o l  phase was s e p a r a te d  

and e x t r a c te d  w i th  5N -hydrooh lc rio  a c id  (3 x 100 0 . 0 . ) .  The 

combined aqueous phase and a c id  e x t r a c t s  were made a l k a l i n e  

by a d d i t i o n  o f  powdered sodium c a rb o n a te ,  e x t r a c t e d  w i th  

ch lo ro fo rm  (3 % 3^0 c . c .  and th e  combined ch lo ro fo rm  e x t r a c t s  

were washed w i th  2n - 80dium hydrox ide  (2 x  200 o . o . ) ,  w a te r  

(2 X 210 0 . 0 . ) ,  and d r ie d  (Na^SO^). The s o lv e n t  was 

ev a p o ra ted  to  g iv e  crude h y d ro h y d ra s t in in s .  A s o l u t i o n  o f  

th e  impure p roduct in  e th a n o l  (50 0 . 0 *) was a c i d i f i e d  (Congo- 

- r e d )  w i th  hydrobromio a c id  ( d , 1 .4 6 -1 .4 9 )  and t^ e  h y d r a s t i n in e  

hydrobromide which s e p a ra te d  on s ta n d in g ,  was c r y s t a l l i s e d  

from w a te r ,  m.p. 104* (6 .3  g * ) ( l i t . ,  m .p. 193* ) ' The hydro

brom ide ( 6 .0  g . ) ,  d i s s o lv e d  in  warm w a te r  (30 c . c . )  was 

n e u t r a l i s e d  w ith  s a tu r a te d  aqueous sodium o a rb o n a te  and 

h y d ro h y d ra s t in in s  (3 .5  g . ) .  S ep ara ted  as an o i l  which 

s o l i d i f i e d  on c o o l in g .  The f r e e  base had m .p. 54-55* ( l i t .  

m.p. 61-62*) and gave a  ye l low  s o lu t i o n  w ith  c o n c e n tra te d  

s u lp h u r i c  a c id  i n  the  o d d ,  becoming d a rk  red  on warm ing .
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g y d r a s t l n i n e  h y d r lo d id e . -  The o x id a t io n  o f  h y drohydra -  

s t i n i n e  by potaomium d ic h ro n a te  and d i l u t e  s u lp h u r ic  a o id ,  as 

recommended by Freund and w i l l  (B e r . » 1887, 20# 2797), proved 

u n s a t i s f a c t o r y  (Brown and Newbold, lo o . o i t . ) .  The fo l lo w in g  

m ethod, a  m o d if ic a t io n  o f  t h a t  o f  Topohicv (2# A pplied  Chem. # 

P#S#S»R. ,1953# ^  529) was u se d .  H y d ro h y d ra s t in in s  (13*5 g # ) 

and f r e s h l y  fuoed sodium a c e ta t e  ( 9 .5  %) were h e a te d  under  

r e f l u x  i n  e th a n o l  (34 c . c . )  emd t r e a t e d  w i th  a  s o l u t i o n  o f  

io d in e  ( 21. 6 g . )  in  e th a n o l (210 o . o . ) ,  added dropw ise  d u r in g  

1 h r .  The s o lu t io n  was kep t o v e rn ig h t a t  room te m p e ra tu re ,  

aind th e  s o l i d  (22 g . )  which s e p a ra te d  was f i l t e r e d  o f f  and 

added i n  sm a ll  amounts to  a  s o lu t io n  o f  sodium d i t h i o n i t e  

( h y d ro s u lp h i te )  ( 7 .0  g . ) in  w a te r  (30 c . c . ) .  The s o l u t i o n  

was warmed and f i l t e r e d ,  h y d ra s t in in e  h y d r io d id e  ( i g  g .  ) 

s e p a r a t i n g  as  yellow  n e e d l e s ,  m .p .231- 233* ( l i t . , m#p# 2 ;?3- 234* ) ,  

on c o o l in g .

H y d ra s t in in e  M eth iod ide . •  ( 0̂ .  F reund, B e r . # 1869, 22#

2329 ^# The h y d r io d id e  (16 g .  ) was suspended i n  w a te r  (20 c . o . )  

and shaken w i th  a  s o lu t io n  o f  potass ium  hydrox ide  (16 g .  ) in  

w a te r  (16 c . c . )  in  the  c o ld .  The p r e c i p i t a t e d  h y d r a s t i n in e  

(10 g . ) ,  m .p . 106- 107* ( l i t . ,  m.p. 116- 117*) was s e p a r a te d ,  

washed w i th  w a te r ,  cmd d r i e d  vacuo over s o l i d  sodium 

h y d ro x id e .  H y d ra s t in in e  (6 .0  g .  ) was h e a te d  u n d e r  r e f l u x  

w i th  m e th y lio d id e  (40 c . c . )  f o r  1 h r .  The ex c ess  o f  m ethyl
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lo d iâ r  was r  moved under reduced p re s s u re  and th e  r e s id u e  

c r y s t a l l i s e d  tw ice  from w ate r  to  g ive  h y d r a s t i n in e  m e th io d id e  

(5*0 g # ) as  ye llow  n e e d le s ,  m .p. 262-264* ( l i t . , m .p. 26%*).

H y d ra s ta l . -  ( o f . F reund, l o o , o i t . ) .  H y d ra s t in in e  

m e th io d id e  ($ .0  g ,  ) was hea ted  on th e  s te a m -b a th  w i th  109& 

aqueous po tass ium  h y d r io x id e  (90 o . o . )  f o r  15 m inutes# 

t r i n e t h y lam ine was evolved and an o i l  (2 .7  g . ) s e p a ra te d  

wh ich s o l i d i f i e d  on o o o lin g .  C r y s t a l l i s a t i o n  from l i g h t  

p e tro le u m  ( b .p .  60-60*} gave h y d r a s ta l  ( 2 .0  g . ) as  p l a t e s ,  

m .p. 76-78* (Freund, l o o , c i t . , g iv e s  m .p. 78-79*)* The 

compound gave an in te n s e  deep b lu e  c o lo u r  in  a o e t i o  ao id  

w ith  c o n c e n tra te d  s u lp h u r ic  a o i d .  I t  showed l i g h t  a b s o r p t i o n  

in  e th a n o l :  Max. a t  2060 ( f  « 8 ,6 o o ) ,  2480 ( f  » 2 7 ,7 0 0 ) ,

3 ,000  (<5 •  6 , 700) ,  and 3280 A. ( f  # 6 ,7 0 0 ) .  The 2#4- 

d in i t ro p h e n y lh y d ra so n e  s e p a ra te d  from benzene a s  r e d  p r ism s 

m .p . 227-228* (deoom p .) .

4 i S-M ethylenedioxyphthalaldoV iyde . -  A s o l u t i o n  o f  

h y d r a s t a l  (176 mg.) in  dry benzene (25 o . o . )  c o n ta in in g  

p y r id in e  (0 .16  c . o . ) was t r e a t e d  w i th  osmio a o id  (260 m g .) ,  

and th e  s o lu t i o n  which darkened and soon began to  d e p o s i t  

brown o i^^sta ls  was kep t o v e rn ig h t  a t  c a . 15** The osmio 

a o i d - p y r ld in e  complex (450 m g.) was s e p a ra te d  and h e a te d  

u n d er  r e f l u x  in  e th a n o l  (30 o . o . )  w i th  sodium s u l p h i t e  (5 g , ) 

i n  w a te r  (20 c . o . )  f o r  1 h r .  E thano l (150 o . o . )  was added , 

th e  m ix tu re  f i l t e r e d ,  and th e  s o l i d  e x t r a c te d  w i th  b o i l i n g
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e th a n o l  (2 z  30 o # c . ) .  The combined e t h a n e l i e  e x t r a c t s  were

e v a p o ra te d  under reduced p r e s s u r e ,  th e  r e s id u e  was e x t r a c t e d

w i th  b o i l i n g  methanol (2 x gO c . c . )  and th e  combined e x t r a c t s  

wore e v a p o ra te d  to  a ye l low  gum. Thle was d i s s o lv e d  i n  pu re  

m ethanol (3 c . o . ) ,  w a te r  (30 c . c . )  and pot&ceium p e r io d a te  

( 1 .0  g . } vù re  added, th e  m ix ture  waa k e p t  o v e r n ig h t ,  w ith  

o c c a s io n a l  shak ing , and e x t r a c te d  w i th  e t h e r  (2 % 25 o . o . ) .

The combined e th o re a l  e x t r a c t s  were washed w i th  w a te r  (25 c . c . )  

and d r i e d  (Na^SO^). K vaporation  o f th a  e t h e r  and c r y s t a l l i s a 

t i o n  o f  th e  s o l i d  from benzene ( c h a rc o a l )  and b e n z e n e - l i g h t  

p e tro le u m  ( b . p ,  60- 6 0 *) gave 4>5**ĝ ^̂ tvyl8^B ^lo^qrpbthaIaldehyds 

(70 mg#) am p a le  yellow  n ee d le s  m.p. 149**150*.

Found: C,60*8| H,3#6.

r e q u i r e s :  G ,60 .7 l H,3«4^#

L ig h t a b s o rp t io n :  Max. a t  2500 •  26 ,200) and 3220 I .

( f  "  5,3(1^)# The compound, suspended in  aqueous ammonia 

( I 09G) and a c i d i f i e d  w ith  a c e t i c  a o id ,  gave a  v i o l e t  s o l u t i o n  

(T h ie le  t o s t ,  Annalen, I 90O, 311, 360) .

5 : 6-M eth y len ed io x y p tii th a l id e  . -  4 : 5 * ^ a th y len ed io x y -  

p h th a la ld e h y d e  (50 mg.) was h ea ted  on th e  s te am -b a th  w i th  

p o tass iu m  hydroxide (2 c . o . ;  50^) f o r  15 m in u te s .  The 

f i l t e r e d  s o lu t io n  was a c i d i f i e d  (Congo-red ) w i th  3H -hydroohlorio  

a o i d ,  and th e  p r e c i p i t a t e  was s e p a ra te d  and c r y s t a l l i s e d  from 

aqueous e th a n o l ,  to  g ive  5’ 6-m e th y len ed io x y p h th a l id e  (20 mg.) 

a s  n e e d le s  m.p. 187- 188" alone o r  mixed w ith  a spec imen
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p re p a re d  by Brown and Newbold ( l o c . c i t . ) .

Founds C f60 .3 i  # , 3 , 6 .

Calo# f o r  Cg l^Q |t C ,6 0 .7 | H|3»4^*

L ig h t a b s o rp t io n ;  Max. a t  2 ^ 0  { f  ■ 23, O), 2$60 ( f  » 5 i7 0 ^ )

and 3000 A. ( ^ •  7 ,330)*

Cotar n in e  f r o a  O o tam in e  o h lo r id a . •  C o ta m in e  c h l o r i d e  

( g j  g .  ) was d i s s o lv e d  in  w a te r  and ao lium  h y d ro x id e  ( lO ^i 150 

0 . 0 . )  run in  slow ly  w i th  v ig o ro u s  s t i r r i n g .  The p r e c i p i t a t e d  

c o t a m i n e  was f i l t e r e d  o f f ,  any lumps b e in g  b ro k en  up and th e  

mass waahed w e l l  w i th  w a te r .  A f te r  d ry in g  i M vacuo o v e r  

phosphorus pentoxlde i t  waa crystallised from a l a r g e  volume 

o f  benzene , m .p . 130* ( l i t . , 132- 133*)»

C o ta rn in e n e th in e  M eth iod ide . -  C o ta m in e  ( 4 .0  g .  ) and 

m ethy l  io d id e  (30 c . c . )  wore h ea ted  u n d er  r e f l u x  f o r  1 h r .  

and th e  oxcees o f  r e a g e n t  was removed by d i s t i l l a t i o n .  

C x y s t a l l i o a t i o n  o f  th e  r e s id u e  from w a te r  gave o o ta m in e m o th in e  

m e th iod ide  ( 70^ )  as  n e d lo s ,  m.p. 217- 218*.

Found; 0 ,43 ,1$  H,5,3*

C a lc ,  f o r  0 ,42 ,8#  H ,5 .1 ^ .

L igh t a b s o rp t io n ;  ?iaxi a t  2180 ( -  2 6 ,6 0 0 ) ,  2420 ( » 2 2 ,1 0 0 ) ,

and 2920 A. ( « 1 0 ,6 0 0 ) .  I ioser (Annalen. 1868, 249. 156} 

p re p a re d  the  co-npound b u t gave no c o n s ta n ts  though he gavo an  

a n a l y s i s ,  and Rodionov (B u l l . Soo. Ch im ., 1926, 39# 505) gav# 

n .p .  219- 220* b u t no a n a ly s io .



105

C o ta rn o n e . -  Roger ( l o o , o i t . ) gave i n s u f f l o i e n t  d e t a i l #  

f o r  th e  p r e p a r a t i o n  o f  t h i s  oonpound. I t  l a  e e c e n t l a l  

t h a t  th e  p ro céd u re  below shou ld bo fo l low ed  e x a c t l y .  Pure 

G o ta m ln e a e th ln e  m eth iod ide  (15 .3  g . )  was r a p i d ly  h e a te d  w i th  

aqueous so l ium  hydrox ide  (250 o . c . f  1 (^)  to  th e  b . p . ,  r e f lu x e d  

f o r  5 m in u te s ,  and th en  ooo led .  The o i l y  piiase r a p i d l y  

s o l i d i f i e d  and was broken up, s e p a ra te d ,  washed w i th  w a te r ,  

d r i e d ,  amd c r y s t a l l i s e d  from l i g h t  pe tro leum  ( b . p .  40-60*}, to  

g iv e  o o ta rn o n e  (6 .2  g .  ) as  p l a t e s ,  m.p. 78* ( l i t . , 7 6 * ) ,  

g iv in g  a b lu e  c o lo u r  w i th  a c e t i c  a o ld -e u lp h u r io  a o i d .

O otarnone had l i g h t  a b s o rp t io n  max. a t  2500 ( /  -  19 ,200 ) and

5020 X. (e » 6,200).

5"% othoxy-4#5-B e th y len ed io x v D h th a ls ld eh y d e . -  ( a )  A 

s o l u t i o n  o f  oo ta rn o n e  (310 mg.) in  benzene (50 c . o . )  c o n ta in 

in g  p y r id in e  (0 .6 2 5  o . o . )  was t r e a t e d  w i th  oemic a o id  ( l .O  g . ) 

a s  g iv en  above f o r  h y d r a s t a l ,  th e  complex was s p l i t ,  and th e  

p ro d u c t  o x id is e d  w ith  po tass ium  p e r io d a te  i n  aqueous m ethano l .

3-  je th o x y -41 5-meth.vlened ioxy ph tha la ldehy  de (500 m g .) ,  i s o l a t e d  

by means o f  a o l d - f r e e  ch lo ro fo rm , s e p a ra te d  from benzene as  

n e e d l e s ,  m .p . 179*.

Foundi 0,57*5$ H ,4 .1 .

C^oIlgOt r e q u i r e s#  0,57*7# H ,3 .9^ .

L igh t a b s o rp t i o n ;  Max. a t  2560 »  26 ,930) and 3200 1 .

(<f ** 5 ,9 0 0 ) .  The compound becomes brown on p ro longed  

exposure  to  l i g h t .
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(b) A s o lu t i o n  o f  ootarnone (0«5 g « )  i n  ch lo ro fo rm  (200 o . o . )  

a t  «*4 0 * vas  t r e a t e d  w i th  a s tream  of ozon ised  oxygon u n t i l  

1 mol. o f  ozone had been ab so rb ed .  * a t e r  (10 o . o . )  vas added 

and th e  m ix tu re  h ea ted  to  th e  b . p . ,  w i th  s h a k in g ,  d u r in g  

10 m inu tes  and re f lu x e d  f o r  I 3 m inu tes .  The ch lo ro fo rm  

l a y e r  was s e p a r a te d ,  d r ie d  (Na^SO^), and e v a p o ra te d  u n d er  

reduced  p r e s s u re  to  a  s o l i d  which a f t e r  two c r y s t a l l i s a t i o n s  

from benzene gave 5-methoxy-4# 5 -m eth y len ed io x y p h th a la ld eh y d e  

(250 mg.) aa n e e d le s ,  m.p. and mixed m .p. w i th  p r e p a r a t i o n

(a )  179*

Found# 0 ,5 8 .1 ;  B,4#2^«

2-Hydroxym ethy l-3-methoxy-4# 5- a o th y le n e d io x y s ty r e n e . -  

A s o l u t i o n  o f  oo tarnone (200 m g.) in  e th a n o l  (10 0 . 0 . )  and 

w a te r  (25 0 . 0 . )  was t r e a t e d  w i th  sodium boro h y d r id e  (50 mg. ) 

and k ep t a t  c a . I 5* o v e rn ig h t .  The s o lu t i o n  was e x t r a o te d  

w i th  ch lo ro fo rm  (5 % 25 c . c . ) ,  and the  combined e x t r a c t s  were 

washed w i th  w a te r  (20 c . c . )  and d r ie d  (NSgSO^ ) .  Removal o f  

th e  ch lo ro fo rm  gave an o i l  which was d i s t i l l e d  in  a  s h o r t - p a th  

s t i l l  a t  200". (b a th - tem p . ) 0 .5  mm. The d i s t i l l a t e ,  wh ich

r a p i d l y  s o l i d i f i e d ,  c r y s t a l l i s e d  from l i g h t  p e tro leu m  ( b . p .  

40- 6 0 ") to  g ive  2-h y d ro x y ao tl)y l-3-n o th o x y -4#5-methylened i03cy- 

s ty r e n e  ( I 50 mg.) as n e e d le s  m .p. 47"#

Found# 0 , 65 . 7 # H,6.1*

^ 1 1 ^ 2 ^ 4  r e q u i r e s :  0 ,65 .45#  H,5#8!^#
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L ig h t a b s o rp t io n !  Max. a t  2220 ( /  « 27 ,000 ) and 2700 1 .

( /  -  9 , 700 ). A s o l u t i o ! o f  th e  ooQpound i n  g l a o l a l  a o e t io  

a c id  gave a red-brow n c o lo u r  on a d d i t i o n  o f  s u l p h u r i c  a o id  

( d , I . 8 4 )♦

4-M othoxy-5 i6 - m s th y le n e d io x y p h th a l id e , •  (a )  5-M ethoxy- 

-4 f5 -m « th y le n e d io x y p h th a la ld e h y d e  (300 mg.) was h e a te d  on th e  

s te a m -b a th  w i th  aqueous p o ta ss iu m  hyd ro x id e  (30 0 . 0 . ;  40^) f o r  

1 h r .  The co o led  s o l u t i o n  was e x t r a c t e d  w i th  e t h e r  (2 x 20 o . o . )  

e v a p o ra t io n  o f  th e  comb ined, d r i e d  (XbgSO^) e x t r a c t s  gave a  

n e g l i g i b l e  r e s i d u e .  A c i d i f i c a t i o n  (C ongo-red )  o f  th e  aqueous 

phase  w i th  3 # -h y d ro c h lo r ic  a o id  was fo llo w ed  by e x t r a c t i o n  w ith  

ch lo ro fo rm  (3 x 35 o . o . ) .  The combined ch lo ro fo rm  e x t r a c t s  

wore washed w i th  10^ aqueous sodium hydrogen c a rb o n a te  and w i th  

w a te r ,  d r i e d  (NSgSO*), and e v a p o ra te d .  The r e s i d u e  wao tw ice  

c r y s t a l l i s e d  from aqueous e th a n o l  to  g iv e  n e e d le s  (171 m g .) ,  

m .p . 138- 139* n o t  r i s i n g  on su b seq u en t c r y s t a l l i s a t i o n .  Th is  

m a t e r ia l  was h o a te d  a t  lO Q ^ I0 * ^ m a ., p a r t i a l  s u b l im a t io n  ta k in g  

p l a c e .  Four c r y s t a l l i s a t i o n s  o f  th e  r e s id u e  from aqueous 

e th a n o l  gave 4 -m e th o x y -5 i6 -m o th y len ed io x y p h th a l id e  (30 m g.) as 

n e e d le s  m .p . I 50- I 50. 5" .

Pound! 0 ,58 .05$  H ,4 .2 ,

C a lc ,  f o r  C|^QHgQgi 0,57*7$ #,3»9^«

L ig h t a b s o rp t i o n  max. a t  2220 ( ^  •  26,6uO) and 2730 ( f  «» 7 ,000) 

and i n f l e x i o n  a t  2900-3^00 A. ( /  » 4 ,2 0 0 ) .  S p a th ,  Schmid, and 

S te rn b e rg  ( P e r . . 1934, 67 , 2095) gi?@ m .p . 150-151*.
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(b )  2-#ydroxy3]e th y l - 3-a e th o x y -4: 5*-n io th jlenad ioxystjrre iie  

(600 n g m )  was ho axed on th e  e team -ba th  f o r  \  h r .  w i th  benzoy l 

c h lo r id e  (3 o . o . )  and p y r id in e  (5 o . c . ) ,  and th e  p ro d u c t  was 

i s o l a t e d  by means of e t h e r .  I v a p o r a t ia n  o f  th e  d r i e d  (NsgSQ|) 

e t h e r e a l  e x t r a c t  gave a v iaooue o i l  which was f u r t h e r  p u r i f i e d  

by d i s s o lv in g  i t  in  bonaene (10 c . o . ) ,  a d s o rb in g  i t  on on 

alum ina  column (5 % 1 .5  om .), wash ing th e  column w ith  benzene 

(200 0 . 0 . ) ,  and ev ap o ra t in g  th e  e lu a te  to  a  c o l o u r l e s s  gum.

The gum was d is s o lv e d  in  ch loro form  (150 c . o . )  and t r e a t e d  a t  

- 30* w i th  ozon ised  oxygen ( 1 .1  mo is, o f  ozone) and worked up 

as  f o r  th e  p rev io u s  o zo n o ly e ia , the  aqueous phase g iv in g  th e  

form aldshyde-d im edone compound, m .p. and m ixed m .p . I 9 0*. 

Removal o f  th e  chloroform  gave a gum (wh ich gave a p r e c i p i t a t e ,  

r a p i d ly  w i th  B rady 's  re a g e n t )  which was h e a te d  on th e  s team - 

- b a t h  w i th  aqueous po tass ium  hydrox ide  (30 o .c .#  40^ )  f o r  

I* h r . ,  c o o le d ,  and e x t r a c te d  w i th  o th e r .  The aqueous phase 

was a c i d i f i e d  (Congo-red) w i th  5 3 -h y d r3 0 b io r io  a c i d ,  and the  

p h th a l id o  i s o l a t e d  by means o f  e t h e r .  C r y s t a l l i s a t i o n  from 

aqueous e th a n o l  g a v e  4-mBthoxy-5: 6~wQt%ylen@dloxyphthalide 

(130 mg. ) a s  n e e d le s ,  m .p. I 5I"  alone o r  mixed w ith  p r e p a r a t i o n

(a)
Fouadi C ,5 7 ,6 ;  E,4«%&

L ig h t a b s o rp t io n i  Max. a t  22)0 « 26 ,500) and 2710 { f  -

6 ,6 0 0 ) ,  i n f l e x i o n  a t  2900-J000 Î .  ( f  -  4 ,2 0 0 ) .
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I s o l a t ion  o f  M y r i s t io ln  f rom heavy o i l  o f  Nutmeg. -  

( o f .  Power and Salway , 1907, 91, 2034)* Heavy o i l  o f  

nutmeg (1 k i l o . )  was f r a o t l o n a l l y  d i s t i l l e d  th ro u g h  a  1 f o o t  

column packed w i th  g la s s  h o l io e e  and th e  fo l lo w in g  f r a c t i o n s  

o b ta in e d .

1 s t  F ra c t io n  b . p .  60-110* / 2  mm. ^  1 .4322

2nd F ra c t io n  b .p* l l0 -1 2 0 * /2  mm« 1 .311g

Res idue » I 5428

The second f r a c t i o n  (31 .3  g .  ) was r e f r a c t i o n a t e d  and 

th e  f m o t i o n  which d i s t i l l e d  a t  116-12''* 2mm. proved to  be 

a lm ost pure n y r l s t i o i n  (20 g . ) .

i s o*4y r i o t  j o in .  -  ( c f . Me Lang, Chem. T ra d . J^., 1926, 2 4 . 

339$ Power and Salway ( l o ^ . o i t . ) and P i c k l e e ,  J_., 1912, l o l .

1435) .

. ^ r i s t i c i n  ( I 3 .3  g# ) in  a lo o h o l  (39 g .  ) and po tass ium  

hydroxide (16 c . c . )  mo ietenod with w a te r  (1 o . c . )  were h e a te d  

under  r e f lu x  f o r  2 2 h rs . a rd  then  e t h o r  o z t r a o t e d .  l ^ a p o r a t io n  

o f  so lv e n t  l e f t  an o i l  which was f r a c t i o n a l l y  d i s t i l l e d  and 

th e  f r a c t i o n  b .p .  117-120*/I f  mm. c o l l e c t e d ,  •  13643.

T h is  o i l  ( 11 .2  g . ) was o x id is e d  as d e s c r ib e d  below to  g iv e  

m y r ls t io in io  a c id .

: î y r i s t i c i n i c  A cid . -  ( o f , Power and Salway ( lo o , o i t . ) 

InoMy r i s t l c i n  (3 g .  ) was shaken in to  an em u ls ion  w ith  w a te r  

(30 o . c . )  and heated  on a  s to a m -b a th .  W ith  s t i r r i n g  a 

s o lu t i o n  o f  po tass ium  permanganate ( 13*4 g . $ 4^) was added
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s lo n l y  and when the  r e a o t io n  was com plete  th e  manganese 

d io x id e  was f i l t e r e d  o f f  and th e  f i l t r a t e  a c i d i f i e d  to  g iv e  

a f lo o o u l e n t  p r e c i p i ta t e  o f  iq y r io t io ü i la  a o i d .  T h is  wew 

c r y s t a l l i s e d  from methanol aa  nood les  ( )  g , ) ,  m .p , 210-212*.

E le n io in  as a c o n s t i t u e n t  o f  Nutmeg O i l .  -  ▲ second 

b a tc h  o f  heavy o i l  o f  nutmeg (1 k i l o .  ) was d i s t i l l e d  as above 

and th e  f r a c t i o n  (40 g# ) b#p* 110-120*/2 mm# (21* J  « 1«3134) 

c o l l e c t e d  and t h i s  o i l  Isom or ised  w ith  c a u s t i c  p o ta s h  and 

th e  r e e u l t i m ;  proponyl e t h o r s  (R*J -  l#556o )  o x id is e d  w ith  

perm anganate e x a c t ly  as has been d e s c r i b e d .  The r e s u l t i n g  

a c i d i c  r m t e r i a l  hhd m indeterminate malting p o in t  137-150* 

and was obv io u s ly  a m ix ture which was th e n  s e p a r a te d  in to  

i t s  c o n s t i t u e n t s  accord ing  to  the  method o f  P ic k le e  ( lo p ,  p i t . ),

The mixed ac id s  were d is s o lv e d  in  the s s a l l o e t  possible 

q u a n t i t y  of ammonium hydroxide s o lu t io n  and an aqueous eolutioa 

o f  ca lc iu m  c h lo r id e  added . A f te r  a s h o r t  time a  p r e c i p i t a t e  

s e p a r a te d  b u t p a r t  rema ined i n  s o l u t i o n  i n  th e  form of a 

s o lu b l e  ca lc ium  s a l t .

The inoo lub lo  s a l t  was suspended in  w a te r  and a c i d i f i e d  

w ith  d i l u t e  h y d ro ch lo r ic  a o id  and s o l u t i o n  e t h e r  e x t r a c te d .

: v a p o ra t io n  o f  e th e r  y i e ld e d  a s o l i d  which o r y e t a l l i s e d  from 

at%ueous methano l to  g ive  ^ y r i s t i o i n i o  a o id  (10 g . ) ,  m.p. 211*.

The aquooua « o lu t io n  c o n ta in in g  th e  s o lu b le  calc ium  

s a l t s  was a o i d i f i e d  a d  th e  p r e c i p i t a t e  c o l l e c t e d  and washed 

w i th  w a te r .  C ry e ta l l i s & t io n  from w a te r  gave n o o d le s  (2 .5  g . )
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m.p* 167- 168* which wore u n d ep ree sed  on m ix ing  w i th  aa  

a u t h e n t i c  sample o f  t r i m e t h y l g a l l i o  a c i d .

The i d e n t i t y  o f  th e  a o id  was conf irm ed  by form ing  

i t s  m ethy l e s t e r  which c r y s t a l l i s e d  i n  p r i s m a t i c  n e e d le s  

m .p . 83*.

Foundi 0 ,5 8 .2 2 #  H ,6 .15

r e q u i r e s i  0 , 50. 40# H ,6 .2 4 ^ .

The p re se n c e  o f  t r i m e t h y l g a l l i o  ao id  i n  th e  o x id a t io n  

p ro d u c ts  o f  th e  p ro p en y l  e t h e r s  i s  t h e r e f o r e  an i n d i c a t i o n  

o f  th e  p re se n c e  o f  e le m io in  I n  th e  o r i g i n a l  heavy o i l  o f  

nutm eg .

M ethyl M y r l s t i o i n a t e . -  M y r i s t i c i n i c  a o id  ( 1 .7  g . ) i n  

d ry  m ethanol (100 o . o . )  c o n ta i n in g  s u lp h u r ic  a o id  (4 o .o .#  

d ,1 .6 4 )  was h e a te d  u nder  r e f l u x  f o r  2^ h r s .  The s o l u t i o n  

was c o n c e n t r a te d  to  o n e - t h i r d  o f  i t s  volume u n d e r  reduced  

p r o s p u re ,  th e n  d i l u t e d  w i th  w a te r ,  and th e  e s t e r  was i s o l a t e d  

by means o f  c h lo ro fo rm . M ethyl m y r l s t i o i n a t e  ( 1 .5  g # ) 

s e p a r a te d  from m ethano l a s  n o e d l e s ,  m .p. 91*.

Foundi 0 ,5 7 » 1 |  B,5#0*

C ^ o ^ o ^  r e q u i r e s i  G,57#l# H,4«8^«

L ig h t  a b s o rp t i o n i  Max. a t  2230 (<r •* 19*900) and 2790 (  ̂ # 8 ,1 0 0 )  

Methyl 3-M ethoxy-4 i 5-m e th y le n e d io x y -2- n i t r o b e n s o a t e , -  

M ethyl m y r l s t i o i n a t e  (1 .1 3  g # ) was added i n  p o r t i o n s  o f  n i t r i c  

a o id  (12 c#o .#  d ,1 .4 2 )  co o led  i n  i c e  a t  such  a  r a t e  t h a t  th e  

te m p e ra tu re  d id  n o t  r i s e  above 10*. A f t e r  30 m inu tes  a t  0*,
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w a te r  (30  o . c . )  was added , and th e  p r e c i p i t a t e  f i l t e r e d  o f f ,  

washed w i th  w a te r ,  and o r y s t a l l l e e d  from e th a n o l  t o  g iv e  m ethyl 

3-methoxy-4« 5-n e th y le n e d io a y - 2 - n i t r o b e n z o s t e  ( 1 ,0  g , } as  n e e d l e s ,  

m .p. 127*.

Founds 0 , 47, 3 # H,3,B3«

CiQ2!gGiyN re q u ir e s #  G ,4 7 ,l#  H,3,6)G.

L ig h t a b s o rp t io n s  Max, a t  2230 ( /  # 28 ,000) and 2720 1 .  ( /  ■

6 , 300 ) .

M ethyl 2-Amlno-3-m ethoxy-4s5 -m e th y le n e d io x y b e n so a te . -  

The fo re g o in g  n i t r o - e a t e r  (960 m g.) i n  e t h y l  a c e t a t e  ( I 50 o . o . )  

was shaken w i th  hydrogen in  th e  p re se n c e  o f  Raney n i c k e l  ( 0 .4  g ,  ) ,  

( p re p a re d  a c c o rd in g  t o  Qrg . S y n th . 29 , 2 $ ) ,  u n t i l  a b s o r p t i o n  

ce ased  (2 h r s . ) .  The f i l t e r e d  s o l u t i o n  was e v a p o ra te d  u n d e r  

reduced  p r e s a u re  and th e  r e s i d u e  c r y s t a l l i o e d  from l i g h t - p e t r o l e u m  

( b . p .  60-80*) to  g iv e  m ethyl 2-am in o -3-m othoxy-4s5 -m e th y le n e -  

d io x y b e n so a te  (720 mg.) a s  n e e d le s  m .p . 99,5*#

Founds C,53*4# R ,4#7 ,

Ci q Hj j Ĉ IT r e q u i r e s #  0 ,5 3 ,3 #  H ,4 .9 ^ .

L ig h t a b s o rp t io n s  Max. a t  2260 ( ^  ■ 2 3 ,0 0 0 ) ,  2690 ( f „  5 ,7 0 0 ) ,  

and 3660 A. ( "  6 ,4 0 0 ) .

2-Am ino-3-m o th o x r-4s 5-m eth y len ed io x y b en ay l A lo o h o l. -  

A s o l u t i o n  o f  th e  a m in o -e s te r  (610 m g.) i n  d ry  e t h e r  (10 o . c . )  

was added d u r in g  I 5 m in u tes  to  a  r e f l u x i n g  p a r t i a l  s o l u t i o n  

o f  l i t h iu m  alum inium  h y d r id e  ( 1 ,0  g . ) i n  d ry  e t h e r  (40 c . c . ) .

A f t e r  3 ho u rs  r e f lu x i n g  th e  co o led  m ix tu re  was t r e a t e d  w i th
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loo  and made s t r o n g l y  a l k a l i n e  w i th  sodium h y d ro x id e , and 

th e  e t h e r e a l  p hase  was s e p a r a te d .  A f t e r  f u r t h e r  e x t r a c t i o n  

o f  th e  aqueous phase  w i th  e t h e r  (2 x 100 o . c . )  th e  comb ined 

e x t r a c t s  were d r i e d  (Na^SO^) and e v a p o ra te d  t o  an o i l  w hich  

s o l i d i f i e d  r a p i d l y .  C r y s t a l l i s a t i o n  from b e n z e n e - l i g h t  

pe tro leu m  ( b . p .  60- 8 0 *) gave 2- a t t i n o - 3-m cthoxy-4 tS^m eth v len e , 

d ioxybengy l a lo o h o l  (470 mg.) a s  n e e d l e s ,  m .p. 99 *.

Pound# C ,35«0 | H ,5 .8 .

C ^H j|04M re q u i r e s #  0 ,5 4 .8 *  H ,5.6^#

L ig h t a b s o rp t io n #  Max. a t  2130 (4  « 31 ,000 ) and 3 ,0 0 0  ( f  * 

3 ,1 0 0 ) I i n f l e x i o n  a t  2420 1 .  ( f  * 5 , 000) .  The compound 

su b l im es  r a p i d l y  a t  80*/ lO*^mm.

A ttem pted S y n th e se s  o f  7-m: th o x y -5 : 6 -o e th y lo n e d i o x y p h th a l i d e .

The above am in o -a lo o h o l (400 mg. ) i n  h y d ro o h lo r io  a c id  

(3 c . c . I  d , l , 1 9 ) and w a te r  (10 c . o . ) was ooo led  to  0 * and 

d ia g o t ia e d  w i th  sodium n i t r i t e  ( 4^0 mg.) i n  w a te r  (5 o . o . ) .  

A f t e r  th e  a d d i t i o n  o f  u r e a ,  th e  f i l t e r e d  s o l u t i o n  was added 

w i th  m e ch an ica l s t i r r i n g  to  a s o l u t i o n  o f  p o ta ss iu m  cyan ide  

( 1 .6  g . ) and oopper s u lp h a te  ( 1 .4  g . ) a t  90*. The complex 

wh ich formed r e - d i e s o l v e d  on h e a t i n g  a t  t h i s  te m p e ra tu re  f o r  

^  h r .  The s o l u t i o n  was e x t r a o te d  w i th  e t h e r ,  w ashed, d r ie d  

(NogSO^ ) and e v a p o ra te d  u n d e r  reduced  p r e s s u r e  t o  g iv e  th e  

n i t r i l e  as  a  r e d  brown o i l .  The o i l  was th e n  r e f lu x e d  f o r  

5 h r s .  w i th  p o ta ss iu m  h y d ro x id e  s o l u t i o n  (10 o . c .#  10^ )  and 

a o i d i f i e d  w i th  d i l u t e  h y d ro c h lo r ic  a o i d .  E x t r a c t i o n  o f  t h i s
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s o l u t i o n  w i th  o th e r  and subisoquont e v a p o ra t io n  o f  s o lv e n t  g a v 9  

O '. l j  a  t r a c e  o f  m a te r ia l#

P r e p a r a t i o n  o f  H o rc o ta m o n e # -  ( o f .  F reund and Booker,

B or .  J 6 j  1528, 190 ).

C o ta r n in e - A n i l . -  M o lecu la r  q u a n t i t i o a  o f  o o ta m i n e  and 

a n i l i n o  wore rubbed to g e th e r  i n  a m o r ta r  w i th  a  l i t t l e  w a te r .  

Very soon th e  o i l y  mass s e t  to  a  hard  c r y s t a l l i n e  s o l i d  which 

was b ro k en  u p , washed w i th  w a te r  and f i l t e r e d .  C r y s t a l l i s a t i o n  

o f  t h e  s o l i d  from b e n s e n e - p e t r o l  gave o o t a m l n e « a n i l ,  a . p .  

119-120* ( l i t . ,  a . p .  124* ) .

WorootamonQ. -  The method o f  Freund and Booker lacked  

d e t a i l  and proved u n s a t i s f a c t o r y .  The method d e s c r ib e d  below 

gave good r e s u l t s .

C o ta m in o  -  a n i l  (20 g .  ) and m ethy l  io d id e  (20 g# ) were 

m ixed i n t i m a t e l y  u n t i l  v ig o ro u s  r e a c t i o n  commenced. %hen 

t h i s  showed s ig n s  o f  s u b s id in g  g e n t l e  h e a t  was a p p l i e d  and 

th e n  th e  whole was r e f lu x e d  f o r  ^  h r .  on th e  s te a m -b a th .

Removal o f  th e  c o n d e n se r  and f u r t h e r  h e a t in g  on s team -b a th  

f o r  Ij^ h r#  produced a  r e d d i s h  brown v is c o u s  m a t e r i a l  to  which 

dil .  hydroch loric a c id  was added and h e a t in g  resumed in  o rd e r  t o  

decompose th e  a n i l .  When th e  s o l u t i o n  had co o led  th e  

n o rc o ta rn in e m e th in e  m e th io d id e  (11 g . ) was f i l t e r e d  o f f ,  washed 

and d r i e d  in  vacuo a . p .  162*. An inky  b lu e  c o lo u ra t io n  was 

produced  by a  t r a c e  o f  th e  s o l i d  i n  f e r r i c  c h l o r id e  s o lu t io n .
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The m e th io d id e  i n  )0 ^  sod ium h y d ro x id e  (17 0 *0* ) 

b o i l e d  u n t i l  c o n te n t*  o f  th e  f l a s k  become s o l i d  and t r im e th y 1 -  

am ine c e a se d  to  be evo lved# The s o l i d  was f i l t e r e d  o f f  and 

d isB o lv ed  i n  h o t v o t e r ,  th e  s o l u t i o n  f i l t e r e d  co o led  and 

d i l u t e  h y d r o c h lo r ic  a c id  added to  p r e c i p i t a t e  th e  n o r e o ta m o n e  

(9 g . )* C r y s t a l l i s a t i o n  from o th a n o l  gave p l a t e s  m#p# 89* 

( l i t . ,  a . p .  8 9 * ) .  A d a rk  b lu e  c o l o u r  was produced  w i th  

a c e t i c - s u l p h u r i c  a c id  m ix tu re .

O sono lya is  o f  H o ro o ta m o n e . -  S o rc o ta rn o n e  (1 g .  ) i n  

c h lo ro fo rm  (lOO 0 . 0 . )  was t r e a t e d  w i th  o z o n ise d  oxygen e x a c t ly  

ae has been  d e s c r ib e d  f o r  c o t a m o n e .  A s o l i d  (600 mg. ) was 

o b ta in e d  w hich c r y s t a l l i s e d  from e th a n o l  a s  n e e d l e s ,  m .p.

110* and gave a maroon o o lo u r  w i th  a o e t i o - a u l p h u r i o  a c i d .

Found: C,59#67* B ,4#18.

r e q u i r e s 1 0 ,5 5 .6 8 #  E , ) . 1 2 ^ .

2# 5-D ih y d ro x y -6:7*»d im othoxynaptha-l i  4"»quinone-5-c a rb o x v l i c  

A c id . -  A m ix tu re  o f  3 - fo rm y lo p ia n io  a c id  (250 m g .) ,  g ly o x a l  

sodium b i s u l p h i t e  ( )0 0  m g.} , and p o ta ss iu m  cy a n id e  (50  m g,) 

was. t r e a t e d  w i th  2S-eodlum c a rb o n a te  (7 0 . 0 . ) ,  and th e  m ix tu re  

k e p t  f o r  1 h r .  a t  room te m p e ra tu re  w i th  f r e q u e n t  sh a k in g  and 

f r e o  a c c e s s  o f  a i r .  The deep p u r p l e  s o l u t i o n  was made a c id  

(C ongo-red )  w i th  5 H -h y d ro c h lo r ic  a c i d ,  and th e  re d  s o l u t i o n  

k e p t  a t  0* f o r  2 d ay s .  2 : 3^»Dihyd^Qxy-6^7-d ila e th o x y a a p th a -  

- l ^  4- a u i n o n e - 5~oa%boxylio a c id  w hich  s e p a r a te d  c r y s t a l l i s e d  

from w a te r  as  sm a ll  r e d  n e e d le s  (100 m g ,) ,  m .p . 249- 253"
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(decom p .)•

Found ( a f t e r  d ry in g  a t  110" f o r  5 h r o ) i  C ,5 3 .0 ;  H,3*7

requiroai C ,53.1$ 1,3,456.

The compound i c  very so lu b le  in  m ethanol and e t h a n o l ,  a l i g h t l y  

s o lu b le  in  e th e r ,  benzene, and ch lo ro fo rm , and i n o o lu b l#  i n  

l i g h t  petroleum* I t  d i s s o lv e s  in  aqueous sod ium h y d ro x id e  

g iv in g  a  b lu e  so lu t io n *

L igh t a b s o rp t io n :  in  w a te r ,  Max. a t  2700 ( f  » 1 3 ,6 0 0 )  2940 

( f  -  5 , 700) and 4400 I ,  {  f  m 280)$ in  0. 05H-Ha0H, max. a t  

2160 ( « 34, 000) and 5450 ( -  370) ,  I n f l a x lo n  a t  2450. 2 )0 0  1.

( - 12 ,000).

Q p ian ic Acid* -  ( o f .  V egehe ide r, Monateh. 1 8 0 2 .^ .  330 ) .  

Manganese d io x id e  (30 g . t  t e c h n i c a l  g rad e )  was added r a p i d l y ,  

p o r t io n w ia e ,  to  a  s o lu t io n  o f  narco  t i n e  (40 g . )  i n  b o i l i n g  

d i l u t e  s u lp h u r ic  ac id  ( 6 0 ) c«o . w ate r  1 34 o .o .  c o n c e n t r a t e d  

a o id )  and when r e a o t io n  had su b s id ed , th e  ho t r e a c t i o n  m ix tu re  

was f i l t e r e d .  On o o o l in g , opi&nio a c id  s e p a r a te d  and waa 

c r y s t a l l i s e d  from w ate r  (o h a ro o a l)  as n eed le s  ( I 5 g . ) ,  m .p . 

143- 146* ( l i t . ,  m.p. 145")" I f  f r e s h ly  p r e c i p i t a t e d  manganese 

d io x id e  i s  used  the  r e a c t i o n  becomes too vigovoua r e s u l t i n g  

i n  th e  fo rm a t io n  o f  t a r s  w i th  subsequent low y i e l d s  o f  o p ia n io  

a c i d .

Meoonin. -  (a )  ( o f . Brown and Kewbold , 1952, 4676) 

Op ionic Aoid (65 g . ) i n  2K-sodium hydroxide ( I 50 c . o . )  was 

s t i r r e d  f o r  3 h r s . w i th  sodium amalgam (650 g .#  and l e f t
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o v e r n ig h t .  The aqueous phase was a c i d i f i e d  (C o n g o -red ) ,  and 

e x t r a c t e d  w i th  ch lo ro fo rm  ( )  % 100 o . o . ) ,  and th e  combined 

e x t r a c t s  ware washed w i th  sodium hydrogen c a rb o n a te  (2 % 100 

0 . 0 .* 10^), th e n  w i th  w a te r  (100 c . o . )  and d r i e d  (He^SOli). 

Removal o f  th e  c h lo ro fo rm  and c r y s t a l l i s a t i o n  from s t l a n o l  

gave meoonin (47 g . )  a s  n e e d l e s ,  m .p. 101-102*.

(b )  (c f .R o d io n o v  and F edorova , J .̂ Gen. Chem. # U .S .S .R . ,  19371 

X» 947)# -  To a  s u s p e n s io n  o f  o p ia n io  a c id  (26 g . )  i n  a  m ix tu re  

o f  form aldehyde (33 o . o . ; 40^ )  and w a te r  (50 c . o . )  was added 

509$ aqueous p o ta ss iu m  hyd ro x id e  (45 o . o . ) .  The r e a c t i o n  was 

k e p t  a t  room te m p e ra tu re  f o r  10-12 M rs .,  d i l u t e d  w ith  an e q u a l  

volume o f  w a te r  and a c i d i f i e d  (C ongo-red )  w i th  h y d r o c h lo r ic  

a c id  ( d ,1 . 1 6 )  when meoonin (20 g . ) s e p a r a te d  a s  n e e d l e s ,  

m .p. l o i —102*.

P r e p a r a t i o n  o f  N-Bromoauoo in i n i d e . -  ( o f . Z e ig lo r  ^  a l . 

Ann. 1942# 551. 8 0 ) .  To a s o l u t i o n  o f  sodium hydrox ide  

(16 g . ) i n  w a to r  (100 o . o . )  c o o le d  to  0*C, and c o n ta in in g  

c ru sh e d  io e  (75 g . ) su o o in im id e  (40 g . ) was added w i th  

v ig o ro u s  s t i r r i n g .  When a l l  th e  Bucc in im ide had d i s s o lv e d ,  

brom ine (2 1 .5  o . o . ) was added .  The brom ine was r a p i d l y  ta k e n  

up and a  w h i te  s o l i d  was p r e c i p i t a t e d .  Two m inu tes  a f t e r  th e  

a d d i t i o n  o f  brom ine s t i r r i n g  was s to p  ed and th e  s o l i d  f i l t e r e d  

o f f ,  washed w i th  w a to r  ( c a . 2 1 . )  and sucked dry* A f te r  

p r e l im in a r y  d ry in g  o v e r  ca lc iu m  c h l o r id e  u n d er  reduced  p r e s s u r e  

f o r  1 h r .  th e  p ro d u c t  was d r i e d  a t  95* o v e r  p h o sp h o r ic
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anhydride at 2 m.m, for 8 hrs. (Yield 50 &.). The purity

o f  th e  N-bro isosuccinim ide was a e t l i a t o d  by a d d i t i o n  o f

ex cess  of  po tass ium  io d id e  s o l u t i o n  to  a we ighed sample

w i th  a  l i t t l e  d l l u t a  h y d ro o h lo r io  a o id  and t i t r a t i n g

l i b e r a t e d  io d in e  w ith  sodium th io s u lp h a te *

1 m l, N Alodium th io s u lp h a t e  s  .0009 g .  N -brom oeuoo inim ide, 
10

Ox i d a t i o n  o f  Meoonin to  Q pian ic  Acid* -  Keconin 

( 5G m g .) in  benzene (12 c . o , )  and oarbon  t e t r a c h l o r i d e  

(12 c .o * )  V&3 r e f lu x e d  f o r  1 h r .  w i th  N-bromosucoiniûiide 

(1 .5  a o l e . )  w i th  i r r a d i a t i o n  from a 60 w. lamp. The s o lv e n t  

wae e v a p o ra te d  o f f  under  reduced  p r e s s u re  a t  a  te m p e ra tu re  

50". The r e s i d u a l  gum was t r e a t e d  w i th  w a to r  (50 c . o . )  and 

h e a te d  on th e  o toam -ba th  w i th  s t i r r i n g  f o r  l i r .  and co o led  

when th e  p r e c i p i t a t e d  s o l i d  was f i l t e r e d  o f f .  C r y s t a l l i s a t i o n  

from w ato r  gave n e e d le s  ( 25O m g .) m.p. 145- 147* u n d ep re ssed  

by an a u t h e n t i c  sample o f  o p ia n io  a c i d ,  q u lv a le n t  weighty 

215 (C a lc .  210) .

Preparation of 4-Broraomooonin. - (cf. Perkin and 

Robinson, 2# # 1911 (l), 785). Meoonin (10 g.) wae dissolved 
in v»arm glacial acotio acid (25 c.o. ) and gradually mixed with 

bromine (8 . 5 g.). The solution was allowed to stand until it 
became palo yellow and then mixed w th ^ of its volume with 

water. Cryot&lliaation of precipitated solid from alcohol 

gavQ needles (7 .5 g#) m.p. 176"
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3-Bromopl&%lc Ao id . -  ^-Bromomeconin (500 m g .) In  

benzene (12 o . o . )  end oarbon  t e t r a c h l o r i d e  (12 o . o . )  was 

t r e a t e d  w i th  brom osuocin im ide (1 .5  m o lo .)  and th e  p ro d u c t  

h y d ro ly se d  e x a c t l y  a s  has  been  d e e c r ib o d  above . The f i l t e r e d  

s o l i d  c r y s t a l l i e e d  as  n o o d le s  (280 mg.) from w a te r ,  m .p . 

200-201* wh ich were undepresi od on n ix in g  w ith  a  sample o f  

3 -b rom op ian io  a c id  as p re p a re d  by W egsche ider , Monat. ^  267*

C onvers ion  o f  3-b rom op ian io  a o id  to  4-b ro n o n e c o n in . -  

3 -B ro u o p ian lc  a c id  (100 m g .) wae s to o d  o v e rn ig h t  w i th  

sodium b o ro h y d rid e  (100 mg.) i n  s a t u r a t e d  sodium Iqrdrogen 

o a rb o n a te  s o l u t i o n  (10 o . o . ) .  On a c i d i f i c a t i o n  o f  th e  

s o l u t i o n  A-bromomecoi'.in (90 mg.) was p r e c i p i t a t e d ,  m .p . and 

mixed m .p . 176*.

T r im e th y lg a l l io  Aoid . -  ( o f .  B ogert and Coyne, jUAmer. 

Chem. Soo. 1929# 569)* A 5 1# f l a s k  c o n ta in in g  g a l l i c  ao id  

(200 g . ) suspended in  1 1 .  o f  w a te r  wae f i t t e d  w i th  a  3 -h o led  

ru b b e r  s to p p e r  c a r r y in g  a therm om eter, a  s to p co ck  fu n n e l  and 

a guard  tube  c o n ta in in g  sodium h y p o s u lp h i te .  The ao id  wae 

d i s s o lv e d  by th e  a d d i t i o n  o f  sodium hyd ro x id e  (320 g . ) and a  

sm a l l  amount o f  sodium m e ta b i e u lp h l te  ( to  p re v e n t  o x id a t io n )  

in  1 l i t r e  o f  w a te r ,  and d im e th y l s u lp h a te  (356 g * ) wae added 

and th e  te m p e ra tu re  a l low ed  to  r i s e  to  45* a f t e r  wh ich i t  wae 

r e f lu x e d  f o r  2 h r s .  Sodium hyd rox ide  (80 g , ) wae added to  

s a p o n i fy  th e  ex cess  o f  d im e th y l s u lp h a te  and r c f lu x i n g
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c o n t in u e d  f o r  a  f u r t h e r  2 h r e . , th e  s o l u t i o n  c o o lo d ,  a c i d i f i e d  

w ith  h y d ro c h lo r ic  a c id  and th e  p r e c i p i t a t e  c o l l e c t e d ,  washed 

and c r y s t a l l i s e d  from a l a r g e  volume o f  w a te r .  The p ro d u c t  

had a m .p. 168* ( l i t .  168") Y ie ld  160 g.

7-Ch lQ roEi e th y l - 4 t 5 i 6 - t r i m e t h o y / p h t h a l i d e , - ( c f ,  K ing 

and K ing, 2*# 1942, 7 2 6 ) ,  A m ix tu re  o f  t r i m e t h y l g a l l i o  a o id  

(16 g , ) f  aqueous form a ldehyde (40 c . o . $ 40^) and h y d ro o h lo r io  

a c id  ( d , l . l 6 )  (64 c . o . )  waa r e f lu x e d  20 m inu tes  i n  an o i l  

b a th  a t  140*. On c o o l in g  and on th e  a d d i t i o n  o f  w a te r  th e  

o i l y  p ro d u c t  s o l i d i f i e d #  r e c r y o t a l l l s a t l o n  from a l c o h o l  gave 

th e  c h lo ro m e th y lp h th a l id e  (10 g . ) an c o l o u r l e s s  n e e d le s  m .p.

85* ( l i t .  8 5 * ) .

7-H ydroxym ethy l-4« 5# 6- t r l 'a e th o x y p h t h a l i d e  > -  7 -C h lo ro -  

m 6 th y l-4 # 5 * 6 - tr i% * th y lp h th a l id G  (1 g . )  was h e a te d  u n d e r  r e f l u x  

w i th  a s o l u t i o n  o f  sodium o a rb o n e te  (1 g .  i n  10 o . o .  w a to r )  

and th e n  a c i d i f i e d  w ith  d i l u t e  h y d ro c h lo r ic  a c id  and e x t r a c t e d  

w i th  c h lo ro fo rm . Removal o f  the  ch lo ro fo rm  gave a  s o l i d  which 

c r y s t a l l i s e d  from benzene to  g ivo  7-Hy& ro% yaethyl-4*5*6- 

- t r im e th o x y p h t  . s l i d e  m .p . 90-91* ( l i t . ,  m .p . 92* ) .

A ttem pted S y n th e s i s  o f  6 - f o r ^ l - 3 t 4# 5- t r i a o t h o x y -  

p h th a ls ld c h y d i c  A cid . -  ( a )  A s o lu t i o n  o f  7-O h io ro s e th y 1 -

- 4 : 5» 6 - t r i n i c th o iy p h th a l i d e  (2 g .  ) i n  ca rb o n  t e t r a c h l o r i d e  

( lo o  0 . 0 • )  was h e a te d  u n d e r  r e f l u x  f o r  1^ h r s .  w i th  V -b roso -  

su c c in ira id e  ( 3 .9 4  g . ) w i th  i r r a d i a t i o n  from a  60 watt leimp.
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The s o l i d  waa f i l t e r e d  o f f ,  s o lv e n t  removed, and th e  

r e s i d u a l  gum h e a te d  w i th  w a te r  (IgO o . o . )  on th e  s te a m -b a th  

f o r  2 h r s .  The s o l i d  m a t e r i a l  was f i l t e r e d  o f f  and 

c r y s t a l l l e e d  from benzene m .p . 92* u n d ep ree jo d  on m ix ing  

w i th  a sample o f  7 -b y d ro x y n o th y l -4 iÇ tÔ - t r im e th o x y p h th a l id e ,

(b )  The above exper im ont was r e p e a te d  i r r a d i a t i n g  w i th  

u l t r a - v i o l e t  l i g h t  and c o n t in u in g  r e f l u x i n g  f o r  7 ^  h r a .

Benzoyl p e ro x id e  (25 mg#) was a l s o  added to  r e a c t i o n  m ix tu re .

A s o l i d  p ro d u c t  was o b ta in e d  c r y s t a l l i s i n g  ae n e e d l e s  (950 mg. ) 

from b e n s s n s - p e t r o l ,  m .p . 129 .5  and g iv in g  a  2 t 4 - d i n i t r o p h c n y l -  

h y d rasono . Bo a n a l y s i s  was o b ta ln o d  from wh ich a s a t i s f a c t o r y  

e n p i r io Q l  fo rm u la  oou ld be d e te rm in ed .

4 : 5 i6-T rlm G thoxyp h t h a l i d e . -  ( o f . K ing and K ing 

loo* G i t . ) ,  Method o f  p r e p a r a t i o n  e x a c t ly  as  f o r  o h lo ro m eth y l 

compound b u t  u s in g  fo l lo w in g  q u a n t i t i e s ;  t r i m o t h y I g a l l i e  a o id  

(13 g . ) i  h y d ro c h lo r ic  a c id  (10-12 c . o . $ d , l . l 6 )  and form a ldehyde 

s o l u t i o n  (25 o . o . # 40^)* Prism s (5 g . ) were o b ta in e d  on 

c r y s t a l l i s a t i o n  from e th a n o l  ( c h a r c o a l )  m .p. 134-135*#

S tan d a rd  Chromium T r io x id e  O x id a t io n  P ro c e d u re .  -  

A s o l u t i o n  o f  th e  am ide d e r i v a t i v e  (1 p a r t )  o r  I f  n o t  

i s o l a t e d  an a s o l i d  t h a t  d e r iv e d  from th e  p h th a l i d e  (1 p a r t  ) 

i n  g l a o i a l  a c e t i c  a c id  (20 p a r t s )  was s t i r r e d  a t  room tem pera

tu r e  and t r e a t e d  w i th  a s o l u t i o n  o f  chrom ic a c id  (1 p a r t )  i n  

w a te r  (1 p a r t )  and g l a c i a l  a c e t i c  a o id  (20 p a r t e )  added i n
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one p o r t i o n  and s t i r r e d  f o r  5 m in u te s • Wator (100 p a r t s ) 

was th e n  added and th e  m ix tu re  e x t r a o te d  w i th  o h lo io fo rm  

(3 X go p a r t s ) ,  th e  oombinod e x t r a c t s  washed w i th  w a te r ,

10!^ aqueous sodium hydrogen c a rb o n a te ,  w a te r  and d r i e d  

(3 8 * 8 0 ,) .

2 i 3 -D im ethoxy-6-hydro%ymQthyl~KN-d in e th y lb e n z a m id e . -  

B imothylam ine (gO c . c . )  wae adùed to  a  s o l u t i o n  o f  meoonin 

(2 g . )  i n  e t t ia n o l  (120 c . o . ) and th o  m ix tu ro  a llo w ed  to  s ta n d  

a t  room tc m p o ra tu re  f o r  2 d ay s .  A f t e r  ru n o v a l  o f  s o lv e n t  

u n d e r  reduced  p re s o u re  th e  r e s i d u a l  y e l lo w  gum s lo w ly  s o l i d i 

f i e d  on k e ep in g !  o r y e t a l l i e a t i o n  from e t h y l  a o e t a t e - l i g h t  

p e tro le u m  ( b . p .  60-80*) gave th e  d ln e th y la m id e  (2 .2  g . # 89^) 

as  p l a t e s ,  m .p . 93-93*.

Found: C ,60»2 | H ,6 .8
C^gH,.,0,H r e q u i r e s :  C ,6 0 .2 |  H ,7 .2 ^

Tho compound gave a  20* d e p re s s io n  on mixed m .p . w i th  meoonin .

L ig h t a b s o r p t i o n :  Max. a t  2080 ( f  * 29#400) and 2800 2300)

and i n f l e x i o n  a t  2260 A. ( ^  « l l , g c o ) .  The a c e t a t e  p re p a red

in  good y i e l d  by th e  a c t i o n  o f  a c e t i c  a n h y d r id e -p y r id in e  a t

room te m p e ra tu re  ove n i g h t  s e p a ra te d  from l i g h t  p e tro le u m

( b . p .  4 -~6 0 ") aa p r i s a o ,  m .p. 63- 64*.

Found: C ,6 o .2 |  H ,6 .6 .

Cj, 90^,B r e q u i r e s :  C ,5 9 .8 |  H ,6 .
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L ig h t ab so rp t io n #  Max. a t  2080 ( /  « 32, 60 0 ) ,  2800 ( f «• 2400) 

and i n f l e x i o n  a t  2260 A, »  1 2 ,g 0 0 ) .  On h e a t in g  2 # ) -  

-dlm0 th o x y -6-hydroxy iio thgrl-N Ii-dim cthyl benKamida to  170*

(b a th  te m p .) decom pos i t ion  commenced# a f t e r  ^  h r .  a t  

I 7 O-IÔO* th e  r e s id u e  was coo led  and o r y e t e l l l e e d  from 

e th a n o l  to  g iv e  meoonin ( 6 g^ y i e l d )  ae n e e d l e s ,  m.p# and 

m ixed m .p. 101-102*. H y d ro ly s is  o f  th e  d im ethylam ide waa 

slow on b o i l i n g  w i th  waver# on b o i l i n g  w ith  33 h y d ro c h lo r ic  

a c id  f o r  ^  h r .  an a lm ost q u a n t i t a t i v e  y i e l d  o f  mooonin waa 

o b ta in e d .  B o i l in g  w ith  33 sodium h ydrox ide  a l s o  gave 

meoonin in  good y i e l d .

Q p ian ic  A cid .  ~ 2 : 3-D ici# thoxy-6-hydroxym ethyl-BK - 

-d im ethy lbensam ide  (1  g . ) was o x id is e d  a o o o rd in g  to  th e  

e te n d a rd  p ro ced u re  and th e  p ro d u c t  i s o l a t e d  u s in g  ch lo ro fo rm  

Removal o f  tho  ch lo ro fo rm  u n d er  reduced  p r e s s u r e  gave a  

(700 mg.) wh ich was r e f lu x e d  w i th  h y d r o c h lo r ic  a o id  (10 o .c .}  

3N) f o r  2 h r a .  On ooolin^j o p ia n io  a c id  (400 mg.# 46^ )  

s e p a r a te d  from th e  r e a c t i o n  m ix tu re#  i t  c z y s t a l l i a e d  from 

w a te r  a s  n e o d le e ,  m .p. and mixed m .p . 145- 146*.

Found# 0,57*0# H ,5 .0 .

C a lc ,  f o r  C^qHj q C^i 0,57*1} H,4*0^»

L ig h t  a b s o rp t io n #  Max. a t  2I 5O (<f » 23 ,700 ) and 2843 1*

( ^  « 6533) .  jSdwards, Perk in  and S t c y le  £ • ,  1925» 127# 195 

g iv o  m .p . 146*.
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P h th a la ld e h y d lc  A o id . -  P h th e l ld e  (2 g . ) In  e th a n o l  

(10 o . c . )  was h ea ted  w i th  anhydrous d la o th y la m ln o  (20 o # e . )

In  an a u to c la v e  a t  1) 0 * f o r  4 h r a .  and th e n  o x id is e d  and 

th e  p ro d u c t  h y d ro ly sed  as  in  th e  p re v io u s  c a s e s .  P h th a l -  

a ld e h y d ic  a c id  was o b ta in e d  in  y ie ld #  i t  s e p a ra te d  

from b e n z e n e - l i g h t  pe tro leum  ( b . p .  60- 80*) a s  r o s e t t e s  o f  

n e e d l e s ,  m .p. end mixed m .p. 9 7 "*

a -U p ian io  A o id . -  ^-M econ in ($00 m g .} and e th a n o l i o  

dime I hy lam ine (40 o . o .  # yt>%) were h e a te d  In  an a u to c la v e  

f o r  5 h r o .  a t  140-145* and th e n  o x id is e d  and th e  p ro d u c t 

h y d ro ly se d  as  i n  th e  p re v io u s  caoeo .  m -Op ianic ao id  

(40  sag.) was o b ta in e d  from w a te r  as n e e d l e s ,  m .p. 185- 187* 

a lo n e  o r  mixod w i th  an a u t h e n t i c  specim en ,  m .p. 167- 186*

(Brown and Bcwbold, , 1952, 4397)•

3-M ethoxyph t i ia ia lde l iyd ic  Ao id . « 4 -K e th o x y p h th a l id e  

( 0 .5  S » )  (B e u h le r ,  Powers and M iohe ls ,  2* Amer. Chem. Sue », 

1944» 66, 417) was h e a te d  to  I 4O -I5O* w i th  e th a n o l  (10 o . o . )  

and d im a thy lam ina  (35 c . o . )  f o r  A h r s .  The s o l u t i o n  was 

e v a p o ra te d  u n d er  reduced  p r e s s u r e  below 35° (b a th  te m p e ra tu re )  

and th e  r e s i d u a l  gum o x id is e d  a c c o rd in g  to  th e  s ta n d a rd  

p ro ced u re  and th e  p ro d u c t  h y d ro ly sed  to  g ivo  3-m e th o x y p h th a l-  

a ld e l iy d lc  a c id  (210 lag. ) c r y s t a l l i s i n g  from b e n z e n e - l i g h t  

p e t ro le u m  as  n e e d l e s ,  m .p. 155- 157*#
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Found! 0,59*9$ H ,4.8'^$ a q u l v .  181#

r e q u i r e s :  C#6Ô.0$ H,4*9S‘̂$ e q u l v .  180$

pK 5#57. L igh t  a b s o rp t i o n  In  w a te r :  Max# a t  2140 ( /  -

59, 300) ,  2680 ( /  m 5100) and 30IO ( e  « 3900) and- i n f l e x i o n

a t  2850-2450 A. ( ^ -  6000).

5-M ethoxy-4-m Q thylphth .a la ldehyd lo  A o id# 6-M e thoxy- 

- 5 - m o th y Ip h th & l ld e  ( 5 O O  mg#) was h e a te d  w i th  an e t h a n o l i o  

s o l u t i o n  o f  d in o t ly la m ln o  (70 c . c ,$  305^) i n  an a u to o la v e  

a t  140* f o r  4 h o u r s .  The r e a c t i o n  m ix tu re  was e v a p o ra te d  

u n d e r  reduced  p ro a s u re  below 40* to  a r:ua, wh ioh waa o x id i s e d  

by th e  s ta n d a rd  p ro o ed u ro , and th e  p ro d u c t  i s o l a t e d  u s in g  

c h lo ro fo rm . The ch lo ro fo rm  e x t r a c t  was e v a p o ra te d  and 

th e  r e s i d u a l  gum r e f lu x e d  f o r  1 hr# w i th  h y d r o c h lo r i c  a c id  

(20 c#o»$ 3N)| co o led  and th e  a o id  f r a c t i o n  i s o l a t e d  u s in g  

ch loroform # C r y s t a l l i s a t i o n  from benzene gave 5-m othoxy- 

- 4 - a e t h y lp h th a l a ld e h y d io  a c id  (200 mg .) a s  em a i l  n e e d l e s ,  

m .p. 162- 163*#

Found: C,62# l$ H ,5*4^1 e q u iv ,  198 

^10^ 0^4 Y eq u ire s :  0 , 61 , 8 5 $ H,5*2^$ e q u iv .  I 9 4 , 

L ig h t  a b s o r p t i o n  in  w a te r :  Max# a t  2180 ( /  » 22 ,000) and

2900 (<̂  -  9700) and I n f l e x i o n  a t  23VO-234O A. ( f  « 1 2 ,9 0 0 ) .

4%5:6-T r lm e th o x y p th th a la ld e h y d ic  / o l d . -  5#6#7- 

-T r im c th o x y p h th a l id e  (McRae, Van O rder, G r i f f i t h s  and liabgood, 

Canad . 2# Ohem. , 1951» 29. 492$ 300 m g.) i n  e t h a n o l i o  dime thyl^
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am ine ($0 o .o .$  33^) v as  h e a te d  i n  a  s e a l e d  tu b e  a t  60* f o r  

4 h rs*  and k e p t  a t  room te m p e ra tu re  f o r  2 d a y s .  The r e a o t i o n  

p r o d u c t ,  n o t  i s o l a t e d  as  a  s o l i d ,  was o x id i s e d  by th e  s ta n d a rd  

p ro ced u re  and th e  o x i d a t i o n  p ro d u c t  h y d ro ly sed  to  g iv e  4#

- t r im e th o x y p h th a la ld e h y d io  a o id  (30 m g .) whioh s e p a r a t e d  from 

b e n s e n e - I i g h t  p e tro leu m  ( b . p .  60-80*} a s  n e e d l e s ,  m .p. 1 )7 -136* , 

d e p re s se d  on m ix ing w i th  s t a r t i n g  m a t e r i a l .

Pound# 0 ,3 4 .9 #  H,3*3 

^ i i % t ^ e  r#q%lr#e# 0 ,3 3 .0 #  H,3.09&.

L ig h t  a b s o rp t i o n  i n  w a te r#  Max. a t  22)0  (/* -  2 0 ,300 ) and 

2720 (£ •  9600) and i n f l a x l o n  a t  ) 120-)220  1. ( f -  2 600 ) .

2-Am ino-5-ao th o x y b en g o lo  Ao id . -  Sodium d i t h i o n l t e  

(8 g . ) was added i n  p o r t i o n s ,  w i th  s t i r r i n g ,  to  )-m ethoxy- 

- 2- n i t r o b e n a o i o  a o id  (2 g . # w in s , J , . , 1912, iQ l .  344) i n  a  

s o l u t i o n  o f  p o ta ss iu m  h y d ro x id e  (2 g . ) i n  w a te r  (20  o . c . )  

th e  te m p e ra tu re  b e in g  k e p t  below 40 * w i th  w a te r  o o o l in g .

A f t e r  k eep in g  a t  room te m p e ra tu re  f o r  ^  h r .  th e  s o l u t i o n  was 

made a c id  (Congo r e d )  w i th  h y d ro o h lo r io  a o id  ( d ,1 .1 6 )  and 

h e a te d  on th e  steam  b a th  (fume cupboard )  f o r  )  h r s .  to  

remove s u lp h u r  d io x id e .  On o o o l in g  2-am ino-3-m G thozy-bensolo  

a o id  ( 1 .4  g . ) o e p a ra te d .  I t  had m .p . I 64- I 6 6 * ( l i t . . m .p. 

162- 16)*) .

3 - K othQ xyphthallc  A o id . -  A su sp e n s io n  o f  2 -am in o -3 -  

-m e thoxybonso io  a o id  (3  g . ) i n  h y d ro c h lo r i c  a c id  (7 .3  o .o .#  

d , l . l 6 )  and w a te r  ( 2 )  o . o . )  was d i a s o t i s e d  a t  0-3* w i th  a
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s o l u t i o n  o f  sodium n i t r i t e  (2 g . ) In  w a te r  (10 o .o « )«

A f te r  ad d in g  u re a  th e  f i l t e r e d  d iazonium  s o l u t i o n  wae poured  

i n t o  a  ho t e o lu t i u n  o f  p o ta ss iu m  cyan ide  (6 g « } and co p p e r  

s u lp h a te  (7 g # ) i n  w a te r  (lOO o .o # ) .  The m ix tu re  was 

h e a te d  on th e  steam b a th  f o r  h r s . ,  coo led  and a c i d i f i e d  

(Congo r e d )  w i th  h y d ro c h lo r i c  a o id  (d ,1 .1 6 )«  The orude 

cy a n o -a o id  (4  g * ) whioh s e p a ra t e d  was r e f lu x e d  w i th  aqueous 

p o ta ss iu m  hydrox ide  (100 o .o .#  10^) f o r  4 h r s .  The 

s o l u t i o n  was a c i d i f i e d  (Congo re d )  and e v a p o ra te d  to  d ry n ess  

u n d er  reduced  p r e s e u r e .  The d a rk  re d  r e s id u e  was e x t r a c t e d  

w i th  b o i l i n g  e t h y l  a c e t a t e  ( )  x 100 o . o . )$ c o n c e n t r a t i o n  

o f  tho e x t r a c t  to  sm a ll  b u lk  and o o o l in g  gave ) -m e th o x y p h th a l ic  

a c id  (3*3 g . ) a s  a  brown s o l i d ,  m .p . 1 6 2 -16 )* . C r y s t a l l i s a 

t i o n  o f  a specim en from e t h y l  a c e t a t e - l i g h t  p e tro le u m  ( b . p ,  

60-80*} gave th e  a c id  a s  p r i s m s ,  m .p . 169-171* | B e n t le y ,  

Rob inson and Weismann ( £ . ,  1907 » 9 1 .104) g iv e  m .p . 173-174**

Pound : C ,34*9 | H,4#3#

C a lc ,  f o r  CgHg : 0 ,3 3 .1 #  H,4* 1^#

L ig h t  a b s o rp t i o n :  Max. a t  2110 ( /  «> 22 ,300) and 300O 1 .

( i  m 3400) .

3-M e th o x y p h th a l ic A n h y d r id e . -  The o rude a o id  (2 g . ) 

was h e a te d  a t  180-183* f o r  10 m inu tes  a t  a tm o sp h e r ic  p r e s s u r e  

and a t  160-170Y 1 0 ^  ram. when 3 -m o th o x y p h th a l ic  an h y d r id e  

(1 .8  g . )  sub lim ed a s  a  c r y s t a l l i n e  mass , m .p. 133-137**
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C r y s t a l l i s a t i o n  from e t h y l  a o o t a t s - l i g h t  p e tro leu m  (b ,p#

60-80*) gave b l a d e s ,  m .p . 1)9-160*# B e n tle y  e t  a l .  ( l o o , c l t , ) 

g iv e  m .p . 160-161*.

Found# 0 ,6 0 ,6 #  H ,3 .3 .

C a lo . f o r  CgS^Ogi 0 ,6 0 .7 #

7-H y d ro x y p h th a l id e .  -  5-Methoxy h t h a l i o  an h y d rid e  

(4*4 g . ) ,  g l a c i a l  a c e t i c  a c id  (1 )  o . c . } ,  h y d ro c h lo r i c  a c id  

(13 0 . 0 .# d , l . l 6 )  and s in e  d u s t  (11 g , ) were h e a te d  u n d e r  

r e f l u x  f o r  6 h r s .  The r e a o t i o n  m ix tu re  was k e p t  a t  room 

te m p e ra tu re  o v e rn ig h t  and th e  f i l t e r e d  s o l u t i o n  was a lm ost 

n e u t r a l i s e d  w i th  aqueous sodium c a rb o n a te ,  e x t r a c t e d  w i th  

ch lo ro fo rm  (3 % 30 o . o . ) and a f t e r  w ash ing  w i th  w a te r  (20 o . c . )  

th e  d r i e d  (Na^SO^) e x t r a c t  was e v a p o ra te d  u n d e r  reduced  

p r e s s u r e  to  g iv e  a  gum (3*8 g $ ) which r a p i d l y  s o l i d i f i e d .

The s e p a r a t i o n  o f  4 -  and 7 ~ aG thoxyph tha l idcs  by f r a c t i o n a l  

c r y s t a l l i s a t i o n  ( o f .  Bunoanson, Grove and Z e a l l e y , 1953,

1331) proved im p r a c t i c a b le .  The i o l i d  was r e f lu x e d  f o r  

2^ h r s .  w i th  aqueous hydrobrom io  a o id  (100 o . c .#  d , 1 .4 6 - 1 .4 9 )  

i n  a  c o a l  gas  a tm o sp h ere .  The s o l u t i o n  was e v a p o ra te d  u n d e r  

reduced  p r e s s u r e  to  g iv e  a  re d  gum whioh wae d i s s o lv e d  in  

w a te r  (50  o . c . ) ,  t r e a t e d  w i th  c h a rc o a l  and th e  s o l u t i o n  

e v a p o ra te d  to  d ry n ess  u n d er  reduced  p r e s s u r e .  The r e s u l t i n g  

s o l i d  ( 2 .0  g . ) was h o a ted  a t  I 30- I 40 * /10*^ mm., and th e  

s u b l im a te  ( I .4  g * ) ,  m .p. 125-127* c o l l e c t e d .  C r y s t a l l i s a 

t i o n  from e t h y l  a c e t a t e - l i g h t  p e tro leu m  ( b . p .  60-80*) gave
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7 -h y d ro x y p h th a l id e  a s  p r ism a ,  m#p. 1 )4 -136* .

Found! C ,64*25# H,4#3#

C a lo .  f o r  CgHgO  ̂ : 0 ,6 4 .0 #  H,4.0$&.

L ig h t  a b s o rp t io n s  Max. a t  2120 ( /  » 2 6 ,0 0 0 ) ,  2 )20  ( f  -  670g) 

and 2990 A* ( <* -  4600) .  F . l i e l ,  R ivard  and B u r g s t a h lo r  

(jJ. Org. Chem. , 1953» 16j 1679) ^ iv e  m .p. 1 ) 5 - 1 ) 6 .5 * .  The 

oompound gave a  p u rp le  o o lo u r  w i th  f e r r i c  o h lo r id e  i n  aqueous 

e t h a n o l .

7 -M eth o x y p h th a l id e .  -  ( a )  2 -am in o -)-m e th o x y b en so ie  ao id  

(5  g*) was r e f lu x e d  f o r  )  h r a .  w i th  l i t h i u m  a lum in ium  h y d r id e  

(8 g . ) i n  e t h e r  (2 )0  o . o . ) .  The r e a o t i o n  m ix tu re  was worked 

up as  g iv e n  f o r  th e  c o r re sp o n d in g  m e thyl d e r i v a t i v e  (Brown 

and Bewbold, £ • ,  1933» 1285). Removal o f  th e  e t h e r  gave a 

l i g h t  y e l lo w  p a r t i a l l y  s o l i d  m a t e r i a l  ( ) . 3  g * ) w h ich was 

used  w i th o u t  f u r t h e r  t r e a tm e n t  f o r  th e  n e x t  s t a g e .  A 

s o l u t i o n  o f  th e  c ru d e  am in o -a lo o h o l i n  h y d r o c h lo r i c  a o id  

(27 o . c . i  d ,1 .1 6 )  and w a te r  (90 o . o . )  and d i a s o t i s e d  a t  0* 

w i th  a s o l u t i o n  o f  sodium n i t r i t e  ( 2 .7  g . ) i n  w a t e r  (20 c . o . ) .  

A f te r  a d d i t i o n  o f  u r e a  th e  f i l t e r e d  s o l u t i o n  was added to  a  

h o t s o l u t i o n  o f  p o ta ss iu m  cy an ide  ( 14*4 g # ) and co p p e r  

s u lp h a te  (1 2 .6  g . )  i n  w a te r  ( I 50 o . c . ) .  A f t e r  h e a t i n g  on 

the s team  b a th  f o r  )0  m inu tes  th e  coo led  r e a c t i o n  m ix tu re  

was exLtraoted w i th  e t h e r  ( )  x 50 o . o . ) ,  th e  combined e x t r a c t  

washed w i th  w a te r ,  d r i e d  (Fa , 80^) emd e v a p o ra te d  to  g iv e  a
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rod o i l  (700 m g .) ,  The o i l  was h e a te d  u n d e r  r e f l u x  w i th  

aquooue p o ta ss iu m  h y d ro x id e  (20  o . c . i  10^) f o r  2 h r s .  The

s o l u t i o n  was d e c a n te d  from t a r ,  a c i d i f i e d  (Congo r e d )  

e x t r a o te d  w i th  ch lo ro fo rm  ( )  x 20 o . o . ) ,  th e  combined 

c h lo ro fo rm  e x t r a c t s  washed w i th  w a te r  (20  c . o . )  and d r i e d  

(BeigSOg). Removal o f  tho s o lv e n t  gave an o range gum w h ioh 

s lo w ly  s o l i d i f i e d .  C r y s t a l l i s a t i o n  from  e t h y l  a c e t a t e - l i g h t  

p e tro le u m  ( b . p .  6O-6 O*) (o h a ro o a l )  gave 7 -B c th o x y p h th a l ld e  

(100 m g,) a s  lo n g  n e e d l e s ,  m .p . 107- 109*. / /

Found! C ,63.61 H ,3 .1 .

C a lo . f o r  CgHgO^i 0 , 65 . 83# R#4*99^*

L ig h t  a b s o r p t i o n :  Max. a t  2090 ( f  # 33,0> O), 2 )40  (c •  8200)

and 2960 1 .  (£ » 4 7 0 0 ) .  Dunoanson, Grove and Z e a l l e y  

(£.*» 1933» 1331) g iv e  m .p . 96*1 t h a t  t h i s  low m .p . was due 

to  some r e s i d u a l  4-m e th o x y p h th a l id e  in  th e  apeo imen has  beon 

shown by d i r e c t  com par ison  o f  th e  i n f r a - r e d  s p e c t r a  o f  th e  

two s u b s ta n c e s .  (We a r e  in d e b te d  to  Mr. J .  F .  Grove f o r  

t h i s  in f o r m a t i o n ) .

(b )  A s o l u t i o n  o f  7 -h y d ro x y p h th a l id e  ( 1 . )  g . ) i n  aqueous 

sodium hydro x id e  (20 o .o .#  25) was t r e a t e d  w i th  d im e th y l  

s u l p h a te  (2  o . o . ) ,  s t i r r e d  a t  room te m p e ra tu re  f o r  1 h r .  

th e n  d im e th y l s u lp h a te  (1  0 . 0 . )  added and s t i r r i n g  c o n t in u e d  

f o r  a  f u r t h e r  h o u r .  A f t e r  th e  a d d i t i o n  o f  d im e th y l  s u lp h a te  

(2 0 . 0 . )  and aqueous sodium h y d ro x id e  (10  o . c . )  th e  r e a c t i o n  

m ix tu re  was h e a te d  on th e  steam  b a t h  f o r  ^  h r . , aqueous



131

sodium hydroxide (10 o . o . # 2IJ)  added and h e a t i n g  o o n t in u o d  

f o r  a  f u r t h e r  ^  h r .  ^odlum hydrox ide (1  g .  ) was added 

h e a t in g  oon tinued  f o r  a  f i n a l  f  h r .  The oo o led  a c i d i f i e d  

s o l u t i o n  was e x t ra o te d  w i th  ch loroform  ( )  x 2 )  o . o . } ,  th e  

combined e x t r a c t  d r io d  (KagSO^) and e v a p o ra te d .  C z y s ta l l i s a *  

t i o n  from e t h y l  a c e t a t e - l i g h t  petroleum  ( b . p .  60- 6 0 *) gave 

7-m ethoxyph tha l ide  (550 mg .) a s  n e e d le s ,  m.p. I 07-IO 9 * a lo n e  

o r  mixed w i th  p re p a ra t io n  (a )

Found: C ,6 6 .1 | B ,5.1^6.

A spec imen o f  7-^^^ihoxyph thalide wae d em e tb y la ted  by h e a t in g  

u n d er  r e f lu x  w i th  gqUGOuo hydrobroAlo me id  a s  g iv e n  f e r  th e  

mixed p h th a l id e a  fu m in h in g  7-h y d ro x y p h th a l id e  as  primas from  

e t h y l  a c e t a t c - l i g h t  pe tro leu m  ( b .p .  6n-80*) m .p. and s iz e d  

m .p . 132—1)4*»

2 -Weth03O"-6-hvdroxym ethy l - ?îN-d lw e thylbenzam idm . -  

7-» le thoxyph tha l ide  (120 mg .) in  e th an o l (10 c . o . )  was co o led  

to  0 * and t r e a te d  w i th  dime thy la iainc (10 c . o . )  and kept a t  

room tem p era tu re  f o r  3 d ay s .  T vapora t ion  o f  th e  s o lu t io n  

u nder  reduced  p re ssu re  below 35* and c r y s t a l l i s a t i o n  i f  th e  

r e s id u e  Iro^n o tliy l  a c e t a t e - l i g h t  petro leum  ( b . p .  6O-6)*) 

gave th e  d im e th jla in l de ( I 40 mg.) as b la d e s ,  m.p# 120-121*

Found: 0 ,63 .1$  H ,6 .8 .

CjjHjgQ^N r e q u i r e s :  0 ,63 .1$  H,7#2^*
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t  hoxyph t Iml a l  J shard l e  Aoid# -  2 * ^ d r o x y  «^«hydroxy*» 

thy  th jrlbenm M lde (100 mg# ) v as  o x id i s e d  by th#

s ta n d a r d  p ro o sd a rs  and th e  p ro d u e tf  i s o l a t e d  u s in g  o h lo ro fo rm , 

r e f lu x o d  f o r  1 hr# w i th  H ydrooh lo r io  a c id  (5  o#o#§ 5^)*

6-H o thQ xyghthala Idohyd io  s o ld  h y d ra te  (30 % # )  i s o l a t e d  by 

ch lo ro fo rm  o z y s t a l l l e e d  from w a te r  a# aoed leo#  a#p# 151*133*.

foundI equ iv#  198*

CgHgû{|#£^0 requizm oi equiv# 196 .

A f t e r  d sy ln g  a t  38* 0#3 mm. f o r  3 h rs#  th e  9 n h ^ f , r o v m  form* 

m.p. 131- 133* v a s  o b ta in e d .

Found# C ,38#7l R »4*3^  e q u iv .  18G#3. 

r e q u i r e s #  0 , 60 . # e q u iv .  160#

L igh t  a b s o r p t i o n  i n  w a t o n  Max# a t  2100 ( f  #  2 2 ,0 0 0 ; ,  2300 

( A .  39 :0 ) and )060 A# ( f  » 3200) .  3#13# t a b u t a  and

Sum iki ( £ .  A ^ lc #  Chem# 800# Japan# 1934» ü »  703) g iv e  a#p# 

132- 133" f o r  6* t tG thoxyph tha la ldebyd io  ao id  o b ta in e d  from 

d e g r a d a t io n  o f  m e l le in #  a  d i r e s t  oonpari& on o f  th e  two 

p r e p a r a t i o n s  has n o t  beon p o s s ib le #

The 2#4 -d in i t ro p h e n y lh y d ra a o n e  s e p a r a te d  from e th a n o l  

a s  y e l lo w  n s j d l e s ,  m»p# 23G-232* (deoomp*) ( l i t #  243-246* deoos^ .}

Found# C ,50#5 | 3 ,3 .3 5 #  B,13#8# 

r e q u i r e s #  C ,30#0 | H ,3,4# 6# 15#33^*
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2-Hydro%ymethylb*nzamld# . -  L iqu id  ammonia (200 0 *0 . )  

waa added to  a  e o l u t 'o n  o f  p h th a l i d e  (3  g . )  i n  e t h a n o l  

(IQO C.O. ) .  The r e a c t i o n  s o l u t i o n  was loapt o v e r n ig h t  a t  

room te m p e ra tu re ,  th a n  e v a p o ra te d  u n d e r  reduced  p r e s s u r e  

and th e  r e s id u e  c z y s t a l l i e e d  from e t h y l  a o o t a t e - l i ^ t  

p e tro leu m  (b .p#  60- 0 0 *) to  g iv e  2-hydroxyme thy lbensam ide  

(75/^) aa b la d e s ,  m .p . 149^150*

Found# 0 , 63 . 1# H ,5.9*

CgllgC^K r e q u i r e s  : 0 ,6 3 .6 #  H ,6 .0 ^ ) .

P h th a l im id e .  -  2 -H y d ro x y n e th y lb en aaa id e  (500 mg. ) was 

o x id i s e d  a c c o rd in g  to  th e  s ta n d a rd  p ro o a d u re .  Using c h lo ro 

form , p h th a l im id e  (70^ y i e l d )  was i s o l a t e d  and s e p a ra te d

from w a te r  a s  n e e d l e s ,  m .p. and mixed m .p . 2 3 5 *.
/

2#3~DiM t h o x y - 6 -hydroxymeth y lb e n sa m id e . -  L iquid 

anmonla (200 o . c . )  was added s lo w ly  w i th  sh a k in g  to  a 

s o l u t i o n  o f  meoonin (3 g . ) i n  e th a n o l  (300 0 . 0 . )  and th e  

s o l u t i o n  k e p t  o v e rn ig h t  a t  room te m p e ra tu r e .  The so lv e n t 

was removed u nder  reduced  p r e s s u r e  to  g iv e  a  gum which 

s o l i d i f i e d  on k e e p in g .  The s o l i d  wae t r i t u r a t e d  w ith ho t 

b en zen e , th e  benzene r e j e c t e d  and th e  r e s id u e  o r y s t a l l i s e d  

from e t h y l  a c e t a t c - l l g h t  p e tro leu m  ( b . p .  60- 8 0 *) to  g ive 

2 : 3- d iB # thoxy~6-h y d roxym ethy lbenzam ide ( 3 .5  g . ) a s  b lad es , 

m .p . 140- 142*.
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Foxmdi 0 ,57# # H ,3*8. 

requ ire## 0 ,36.9# H,6«2^#

L ig h t  a b e o r p t io n i  Max# a t  2o6o ( /  •  24,7^0) and 2620 ( f  » 

2200) and i u f l o x l e n  a t  226o f*  ( f  # 93^0)# The

prepared In  80^ y i e l d  by th e  a c t i o n  o f  a c a t l o  a n h y d r id e  

and p y r id in e  a t  room te m p e ra tu re  o v e r n ig h t  fo l lo w ed  by 

i s o l a t i o n  i n  th e  u s u a l  manner u s in g  oh loroform * o e p a ra te d  

from b e n e e n e - l l g h t  p e tro leu m  ( b . p .  60-60*) a# b l a d e s ,  

m .p . 159-160*,

Found# 0,57*2# H ,6 * l ,

C |g i l |g% R  re q u i r e s #  0 ,5 6 .9 #  H ,6 .0 ^ ) .

L igh t  a b s o rp t io n #  Max. a t  2 J8 ( /  *  2 ) ,4 G 0 ) ,  2820 { r  m 2100) 

and I n f l e x i o n  a t  2260 i .  ( f  <• 9252).

Hea i p in iw id e .  -  O x id a t io n  o f  2# 3 -d iw tho% y-6-H ydroxy- 

n e th y lb en sam id e  (250 mg#) u s in g  tho  s ta n d a rd  p ro ced u re  

fo l lo w ed  by i s o l a t i o n  u s in g  ch lo ro fo rm  and. o i y o t a l l i s a t i o n  

o f  th s  p ro d u o t from e th a n o l  gave h e m ip ln la id e  (100 mg .) a# 

n e e d l e s ,  m .p . 22S-227* a lo n e  o r  mixed v i t h  a  specimen 

p re p a re d  from o p ia n io  a o id  (L loberm ann, fie£ .p  1886, J.9. 2275§ 

l i t . ,  m .p. 228-250*)

Found# C ,5 8 . l#  11,4*4*

C a lo .  f o r  C^QHgOgFi 0 ,58*0# a , # .4 ^ .

L ig h t  a b s o rp t io n #  Jlax* a t  226 ( ^ *» 2 9 ,6 0 0 ) ,  5)20 ( f  # 50CG)

and i n f l e x i o n  a t  2450 1 .  (f «* 1 5 ,6  0 ) .
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