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PART I .

" T r i c y c l i c  d e r i v a t i v e s  o f  1 : 2 : 4 - t r i a z o l e  

and  t e t r a z o l e . 11
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INTRODUCTION.
1

In  1883 C u r t in s  d is c o v e r e d  th e  f i r s t  a l i p h a t i c  d ia z o

compounds by d i a z o t i s i n g  th e  e s t e r s  o f am ino a c id s  su c h  a s

g l y c i n e ,  a l a n i n e ,  t y r o s i n e ,  l e u c in e ,  a m in o m alo n ic , a s p a r t i c ,

and  g lu ta m ic .  In  w o rk in g  w i th  d ia z o a c e t i c  e s t e r  he  soon

fo u n d  t h a t  i t  was c o n v e r te d  by a l k a l i  i n to  an e x tre m e ly
2

i n t e r e s t i n g  compound t f i ic h  he  named t r i a z o a c e t i c  a c id  •

I t  was by h y d r o ly s i s  o f  t h i s  a c id  t h a t  h y d ra z in e 3 r a t h e r  

u n e x p e c te d ly  made i t s  f i r s t  a p p e a ra n c e . S e v e ra l  y e a r s  

l a t e r ,  h o w ev er, H a n tz sc h  and  S i l b e r r a d 4 showed t h a t  t fc ia z o -  

a c e t i c  a c id  was r e a l l y  d e r iv e d  from  two m o le c u le s  o f  d ia z o 

a c e t i c  e s t e r  and renam ed i t  b i s d i a z o a c e t i c  a c id  ( l a ) .

T h is  a c id  gave r i s e  to  th e  f o l lo w in g  t h r e e  s e r i e s  o f 

compounds a b o u t w hich th e r e  was c o n tro v e r s y  f o r  n e a r ly  

tw e n ty  ye  sirs : -

(a )  M ild  o x id a t io n  o f  th e  a c id  p ro d u ced  a new d eep  r e d
2a 5c o lo u re d  a c i d ,  b i s a z o x y a c e t ic  a c id  9 ( I l a ) ,  w h ich  was 

e a s i l y  d e c a rb o x y la te d  to  b isa zo x y m eth a n e  ( I l i a ) .  C u r t iu s ,
g

D arapsky  and  M tille r fo u n d  th e  k ey  to  t h i s  s e r i e s  when th e y  

i s o l a t e d  th e  c o lo u r l e s s  d i h y d r o - d e r iv a t iv e  o f  b isa z o x y m e th a n e , 

e a s i l y  r e o x id i s e d  t o  th e  deep  r e d  b isa z o x y m e th a n e . T h is  

was th e  f i r s t  tim e  t h a t  t r u e  d i h y d r o te t r a z in e  ( IV ) , (CgH^N^), 

a s  th e y  named i t ,  h ad  b e en  i s o l a t e d  and i t  e s t a b l i s h e d . t h i s  

s e r i e s ,  a s  w e l l  a s  th e  p a r e n t  b i s d i a z o a c e t i c  a c i d ,  a s



1 :2 :4  : 5 - t e t r a z i n e  d e r i v a t i v e s .

(b ) On b o i l i n g  p o ta s s iu m  " b i s d i a z o a c e t a t e ” w ith  aqueous

p o ta s h  i t  was p a r t i a l l y  d e c a rb o x y la te d  to  th e  s a l t  o f  a
4anew a c id  ifo ich  H a n tz sc h  an d  S i l b e r r a d  i n t e r p r e t e d  a s

b e in g  a  c o m p lic a te d  t r i s b is d ia z o m e th a n e  t e t r a c a r b o x y l i c

a c id  (Va) w hich on h e a t in g  l o s t  c a rb o n  d io x id e  to  g iv e  b i s -

d iazo m e th an e  (C2 H4 N4  ̂ A g a in , C u r t iu s ,  D arapsky and
6aM ftlle r s u p p l ie d  th e  c o r r e c t  i n t e r p r e t a t i o n  when th e y  n o t i c e d

t h a t  th e  above compounds (V ia) and  (Va) w ere i d e n t i c a l  w ith

3 - a m i n o - l : 2 : 4 : - t r i a z o l e  (V I) and i t s  5 - c a rb o x y l ic  a c id  (V)

r e s p e c t iv e ly  w h ich  h a d  p r e v io u s ly  been  s y n th e s is e d  by T h ie le  
7and  M anchot by a  m ethod w hich  l e f t  t h e i r  s t r u c t u r e s  unam

b ig u o u s  •

(c )  A long  w ith  th e  a c id  (V) o b ta in e d  u n d e r (b ) was a ls o  

o b ta in e d  a n o th e r  a c i d ,  i n  s m a l le r  y i e l d ,  c a l l e d  d ih y d r o te t r a z in e  

d ic a r b o x y l ic  a c id  (V ila )  w h ich  c o u ld  be d e c a rb o x y la te d  t o  g iv e

a  compound 0 2 ^ 1 ^  ( V i l l a ) .  The same su b s ta n c e  c o u ld  be 

o b ta in e d  d i r e c t l y  by  h e a t in g  " b i s d i a z o a c e t i c  a c id "  and  was 

g iv e n  by v a r io u s  w o rk e rs  a t  d i f f e r e n t  tim e s  th e  names
OV Q Q

t e t r a m e th i n t r i a z i m id e  , i s o d ih y d r o te t r a z in e  , t e t r a z o l i n e  ,
i o 4bsy m m e tr ic a l d i h y d r o t e t r a z i n e A , and N - d ih y d r o te t r a z in e

I t  can  thus be im a g in ed  t h a t  when B u lo w ^ , in  1906 , su g g e s te d

t h a t  t h i s  compound was n o t  a  t e t r a z i n e  a t  a l l  b u t a  t r i a z o l e



d e r i v a t i v e ,  nam ely l - a m i n o - l : 3 : 4 - t r i a z o l e  ( V I I I ) ,  t h e r e

was some r e lu c ta n c e  shown i n  a c c e p t in g  i t *

The m ain c a u se s  o f  u n c e r t a in ty  a b o u t the  s t r u c t u r e s

o f  th e  compounds o b ta in e d  u n d e r  ( a ) ,  (b ) and  (c )  w ere  th a t

so  many o f  the  s u b s ta n c e s  w ere i s o m e r ic ,  and h ad  s i m i l a r

p r o p e r t i e s  ( th e  h y d r o c h lo r id e s  o f  b o th  am ines (V I) an d  (V I I I )

have  th e  same m e l t in g  p o i n t ) ,  t h a t  d ih y d r o te t r a z in e  changed

r e a d i l y  i n to  b o th  am ines (V I) and  ( V I I I ) ,  an d  d ih y d r o te t r a z i n e

d ic a r b o a y l i c  a c id  i n to  b o th  a c id s  (V) and ( V I I ) ,  t h a t  th e

same s u b s ta n c e  w r i t t e n  in  d i f f e r e n t  ta u to m e r ic  fo rm s was

g iv e n  d i f f e r e n t  nam es, and  t h a t  an  a p p a r e n t ly  s im p le  
4c 9s y n th e s i s  9 o f  d ih y d r o te t r a z in e  from  two m o le c u le s  o f 

fo rm y lh y d ra z in e  r e a l l y  gave 1 -a m in o - l  : 3 : 4 - t r i a z o l e  (V III)*  

Bftlow c o n te n d e d  t h a t  th e  fo rm a tio n  o f  (VI) an d  (V I I I )  

c o u ld  be e x p la in e d  by d i s r u p t io n  o f  d ih y d r o te t r a z in e  

d ic a r b o a y l i c  a c id  in  th e  fo l lo w in g  w a y :-

N—■ N* M

(v) (V I)

COOH
H —  H *

* II II
CH CH 

M
WH*.

(V II I )



In  a d d i t i o n  th e  N -a m in o tr ia z o le  s t r u c t u r e  gave a  much 

s im p le r  fo rm u la t io n  o f  th e  b e n z y lid e n e  d e r i v a t i v e  (IX ) th a n

CH*N
TH Kl I CH CHPK C H

CH *  H

(IX ) (IX a)

*̂j Q It
t h a t  p o s t u l a t e d  by S t o l l e  on th e  b a s i s  o f  a  d i h y d r o t e t r a z 

in e  ** s t r u c t u r e .

Bttlow o b ta in e d  th e  c o n d e n s a t io n  p ro d u c ts  (X) and  (X I) w i th  

d i a c e t y l  s u c c in ic  e s t e r  a n d  a c e to n y la c e to n e  r e s p e c t i v e l y ^ , 

w h ich  S t o l l e  claimed**^ c o u ld  e q u a l ly  w e l l  be fo rm u la te d  a s

M* cota  *»* W c» c  *} C»H 'c o

r > - < n  r > - O 0 • w '  ^CC^ H N M— C h i  H — CHa.

(X) (X I) (Xa) (X Ia)

(Xa) and  (X Ia ) . Thus i t  a p p e a re d  t h a t  a  p o s i t i o n  o f  s t a l e 

m ate had  been  r e a c h e d  u n t i l  Bttlow, i n  1 9 0 9 , s y n th e s i s e d  th e

f i r s t  o f  h i s  !,h e te r o h y d r o x y l ic  a c i d s ” , (X II)  by c o n d e n s in g
13N -a m in o tr ia z o le  w ith  a c e to a c e t i c  e s t e r  . A cco rd in g  to  th e

/  N \
/  » C K c

H  CH *
* * CH

?  .C O  
^  H

(X II) (X Ila )



" d i h y d r o te t r a z i n e ” s t r u c t u r e  th e  p ro d u c t  w ould he (X lla )  

w hich  w o u ld  o f f e r  no e x p la n a t io n  f o r  i t s .  s t r o n g ly  a c i d i c  

n a tu re *  Thus B ftlow ^ fo ra rd a tio n  o f  1 -a m in o - l  :3 : 4 - t r i a z o l e  

was f i n a l l y  a c c e p te d  and a l l  th e  iso m e risa tlo n  p ro d u c ts  fro m  

d i a z o a c e t i c  e s t e r  e s t a b l i s h e d .

BQlow, now e n g ro s s e d  in  " h e te ro h y d ro x y lie  a c i d ” sy n 

th e s e s  condensed  s e v e r a l  ^ - k e t o e s t e r s  w ith  N -a m in o tr ia z o le

and  o th e r  am ines c a p a b le  o f  g iv in g  c y c l i c  c o n d e n s a t io n ,  e* g * ,
14 155 - a m in o te t r a z o le  , 3 - a m in o - l  : 2 : 4 - t r i a z o l e  and  1 -p h e n y l-3 -

16m e th y l-5 -a m in o p y ra z o le  • The l a s t  r e a c t i o n  was ta k e n  a s
17d is p r o v in g  W a lth e r* s  im ino s t r u c t u r e  f o r  th e  c y c l i s a t i o n  

p ro d u c t  from  a c e t o a c e t o n i t r i l e  p h e n y lh y d ra z o n e .

I t  s h o u ld  be n o te d  t h a t  on c o n d e n sa tio n  o f  ^ - k e t o e s t e r s  

w ith  am in es in  g e n e r a l , r e a c t i o n  te m p e ra tu re s  above 120°

fa v o u r  a n i l i d e  fo rm a t io n  w h ile  lo w er te m p e ra tu re s  f a v o u r  a n i l
&

18(o r  p  - a m in o a c ry la te )  fo rm a tio n  . Where c y c l i s a t i o n  ta k e s

p la c e  th e  p o s i t i o n  o f  s u b s t i t u e n t s  w i l l ,  o f  c o u r s e ,  depend

on w hich  in te r m e d ia te  was fo rm e d , e . g . ,  i n  th e  c o n d e n sa tio n
19o f  e t h y l  eye lo h e x a n o n e -2 -c a rb o x y  l a t e  w ith  a n i l i n e  e i t h e r  an 

a n g u la r  compound, te tr a h y d ro p h e n a n th r id o n e  (X I I I )  o r  a

(X I I I ) (XIV)



l i n e a r  o n e , t e t r a h y d r o a c r id o n e  (XIV) can  be fo rm e d .
13I t  i s  c u r io u s  t h a t  Bhlow , when e x p la in in g  th e

c o n d e n s a t io n  o f  j3 - k e t o e s t e r s  w ith  1 -a m in o - l  :3 : 4 - t r i a z o l e

t o  g iv e  d e r i v a t i v e s  o f ( X I I ) ,  d e s c r ib e s  i t s  s i m i l a r i t y  to
20K n o rr* s s y n th e s i s  o f  4 - m e t h y l - 2 - c a r b o a ty r i l  (XV) f o r m u la t 

in g  th e  r e a c t i o n  a s  show n, and y e t  he g iv e s  h i s  own co n -

(XV)

d e n s a t io n  p ro d u c ts  a  s t r u c t u r e  w hich  In v o lv e s  an  a n i l

( o r  - a m in o a c ry la te )  i n te r m e d ia te .

A lth o u g h  a t  t h i s  tim e id e a s  on tau to m erism  were n o t

w e l l  d e f i n e d ,  exam ples h ad  b e en  r e c o g n is e d ,  a s  i n  K n o rr1 s

p y ra z o le  s e r i e s ^ ,  i n  th e  t r i a z o l e  s e r i e s 4̂ ' t h e
6c3 - a m i n o - l : 2 : 4 - t r i a z o l e  s e r i e s  w here i t  was n o te d  t h a t  

T h ie le  and  M anchot! s  p r e p a r a t i o n s  from  o x a ly la m in o g u a n id in e  

(XVI) sh o u ld  g iv e  d i f f e r e n t  ta u to m e r ic  fo rm s from  th o s e

n, -  x- M s H H > * Wrt x HjH x /  HH v N
S' HH _______v 4 ^  _______ * Z ||
J 1 A  f  COOH H " • ,p"* CH
HH C O C O O H  N —

(XVI)

o b ta in e d  by  re a r ra n g e m e n t o f  d ih y d r o te t r a z in e  d lc a r b o x y l lc



a c i d  (se e  p«3) w h ile  i n  f a c t  th e y  were i d e n t i c a l .

I t  i s  now known t h a t  s e v e r a l  ta u to m e r ic  s t r u c t u r e s  

may he w r i t t e n  f o r  3 - a m i n o - l : 2 : 4 - t r i a z o l e ,  n a m e ly :-

H»Hn c #H%ch
\ «

HM— N

(XVII) (XV IIa) (XVIIb) (XV IIc)

a s  w e ll  a s  t h r e e  o th e r  3 - im in o  fo rm s . Of th e  above form s 

o n ly  (XVII) and  (X V IIa) a r e  c a p a b le  o f  c y c l i c  c o n d e n s a t io n  

w i th  j5 - k e t o e s t e r s  ( th e s e  form s have  a n  im ino  g ro u p  a d 

ja c e n t  to  th e  a m in o -b e a r in g  c a rb o n  a to m ) , b u t  once c o n d en sa 

t i o n  h a s  ta k e n  p la c e  th e  p ro d u c ts  a r e  no  lo n g e r  ta u to m e r ic  

m o d if ic a t io n s  o f  th e  one s u b s ta n c e  b u t  two q u i te  d i s t i n c t  

com pounds•

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

o r  a n i l  fo rm a t io n  and  th e  ta u to m e rism  o f  3 -a m in o - l  :2 :4 -  

t r i a z o l e ,  th e  l a t t e r  may condense  w i th  c y c l i c  - k e t o e s t e r s  

t o  g iv e  th e  fo l lo w in g  p ro d u c ts  : -

(X V III) (X V IIIa) (XIX) (XlXa)



w hich  a r e  d e s c r ib e d  h e r e in  a s  t r i a z a i n d o l i z i n e s  w i th  th e  
22above num bering  • W ith  5 - a m in o te t r a z o le  th e  c o n f ig u r a t io n

o f  th e  a z o le  r i n g  i s

0^ unam biguous, th e  d e r iv a -

'  t i v e s  o b ta in e d  b e in g

H , N v— * c a l l e d  t e t r a z a i n d o l i z i n e s .
b  t . \  OH

(XX) (XXI)
23I t  i s  o f  i n t e r e s t  to  n o te  t h a t  Dewar , on c o n d e n s in g  

th e  jS -d ik e to n e  7 -d ie th y la m in o h e p ta n e ~ 2  :4 -d io n e  

CH^COCHgCO(CHg)^NEtg, w ith  5 - a m in o te t r a z o le ,  i s o l a t e d  two 

is o m e r ic  t e t r a z a i n d o l i z i n e s  ( in  the  form  o f  p i c r a t e s )  

h a v in g ,  p re su m a b ly , th e  s t r u c t u r e s  (XXII) and  (X X III) .

"O’-* "CO
(XXII) (X X III) (XXIV)

When th e  u n sy m m e tr ic a l /3  - d ik e to n e  b e n z o y la c e to n e  

i s  con d en sed  w ith  a m in e s  c a p a b le  o f  g iv in g  c y c l i c  c o n d en sa 

t i o n  o n ly  one p ro d u c t  i s  i s o l a t e d .  Billow g iv e s  re a s o n s  f o r  

su p p o s in g  th a t  i n  su c h  c o n d e n s a t io n s  b e n z o y la c e to n e  r e a c t s  

a s  i f  o n ly  th e  k e to  g roup  a d ja c e n t  to  the  p h e n y l g ro u p  were



© n o lle . Thus on c o n d e n s a t io n  w ith  1 - a m i n o - l : 3 : 4 - t r i a z o l e  

th e  p ro d u c t  i s  (X II , OH becom ing P h ) ^ ,  so  th e  a n a lo g o u s  

p ro d u c t  w ith  5 - a m in o te t r a z o le  and 3 - a m i n o - l : 2 : 4 - t r i a z o l e  

sh o u ld  have  th e  s t r u c t u r e  (XXIV) th o u g h  f o r  some re a s o n  

Btilow in te r c h a n g e s  th e  p o s i t io n s  o f  th e  m e th y l an d  p h e n y l

g r o u p s ^ a , ^ a , w h ile  w ith  l-p h e n y l-3 -m e th y l-5 -a m in o p y ra z o le
16ath e y  a r e  b ack  in  t h e i r  o r i g i n a l  p o s i t io n s  .

On e x a m in a tio n  o f  th e  a b s o r p t io n  s p e c t r a  o f  5 57- 

dime t h y l - 1 : 2 : 3 : 8 - t e t r a z a i n d o l i z i n e  (XXV), Nachod and S te c k 25 

fo u n d  e v id e n c e  t h a t  z w i t t e r i o n s  c o n t r ib u te  to  th e  s t r u c t u r e  

o f  th e  m o lecu le  i n  a c i d ,  and to  a  l e s s e r  e x t e n t ,  in  

n e u t r a l  s o l u t i o n ,  nam ely  (XXVa to  d ) .

—  H to ^  A  '
H* ix  ^ ^ t  t i  +

(XXV) (XXVaf (XXVb) (XXVc) (XXVc)

The s p e c t r a  i n  a c i d  s o l u t i o n  showed a  s i m i l a r i t y  to  s ty r e n e ,  

i n d o le ,  b e n z o t r i a z o l e  and  even  b e n z o x a z o le . In  a lk a l i n e  

s o l u t io n  th e  te n d e n c y  f o r  a d d i t i o n  o f  p ro to n s  a t  p o s i t io n s  

1 an d  3 d is a p p e a r s  and  o n ly  th e  u n io n is e d  s t r u c t u r e  (XXV) 

re m a in s  ifa ic h  h a s  an  a b s o r p t io n  s p e c t r a  re s e m b lin g  t h a t  o f  

1 :3 : 5 :7 - o c t a t e t r a e n e  i n d i c a t i n g  i t s  c o n ju g a te d  sy s te m .



P6R e c e n tly  Heim bach&v d is c o v e re d  t h a t  c e r t a i n  t r i a z a

i n d o l i z in e  d e r i v a t i v e s  a r e  o f u se  in  p h o to g rap h y  w here 

c o lo u re d ,  i n s o l u b l e ,  s i l v e r  s a l t s  a r e  u se d  in  f i l t e r  i n t e r 

l a y e r s  i n  m u l t i l a y e r e d  c o lo u r  f i lm  and  in  a n t i h a l a t i o n  

l a y e r s  t o  p r e v e n t  f o g g in g .  The m ercu ry  s a l t s  have  been  

fo und  to  be o f  u se  in  p h a rm a c e u tic a l  p r e p a r a t i o n s .  Some 

t r i a z a i n d o l i z i n e  d e r i v a t i v e s  may be u se d  to  dye t e x t i l e s  and 

e x h i b i t  e x c e l l e n t  h e a t  and  l i g h t  s t a b i l i t y .  T hese d yes a r e  

o b ta in e d  by  c o u p lin g  a d i a z o t i s e d  am ine w ith  a  fS -k e  to e s  t e r  

and th e n  c o n d e n s in g  th e  a z o - k e to e s t e r  w ith  a m in o t r ia z o le ,  

e , S*> by c o u p lin g  d i a z o t i s e d  2 -a m in o -5 -n itro b e n z e n e s u lp h o n ic  

a c id  w i th  a c e t o a c e t i c  e s t e r ,  c o n d en sin g  th e  p ro d u c t  w ith  

3 - a m i n o - l : 2 : 4 - t r i a z o l e ,  r e d u c in g  th e  n i t r o  g roup  to  am ino , 

d i ^ z o t i s i n g ,  and  c o u p lin g  w i th  l - n a p h th o l - 4  :8 -d is u lp h o n ic  a c id  

th e  g re e n  dye (XXVI) i s  o b ta in e d ,  w h ile  on c o u p lin g  t e t r a z o t i s e d

2 :6 -d ia m in o - 4 - to lu e n e s u lp h o n ic  w ith  a c e to a c e t i c  e s t e r  and  

co n d en sin g  th e  p ro d u c t  w ith  3 - a m i n o - l : 2 : 4 - t r i a z o l e  th e  r e d  

dye (XXVII) i s  o b ta in e d .

(XXVI)(XXVI)

ft — H > V  H « N —'*■»»— H
OH

(XXVII)



27S e v e ra l  a sy m m etric  c y a n in e  d yes c o n ta in in g  a  

t r i a z a i n d o l i z i n e  n u c le u s  have  b een  fo u n d  to  be e x c e l l e n t  

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

e m u ls io n s  a n d , b e in g  w a te r  s o l u b l e ,  a re  e a s i l y  rem oved from  

th e  ex p o sed  e m u ls io n  l a y e r  d u r in g  p r o c e s s in g .  They a r e  

p re p a re d  by c o n d e n s in g  q u a te rn a ry  t r i a z a i n d o l i z i n e  s a l t s  

w i th  cyclammonium q u a te rn a ry  c y an in e  dye s a l t  in te r m e d ia te s  

c o n ta in in g  a  r e a c t i v e  g ro u p , e . g . ,  2 - i s o p r o p y l - 5 :7 - d im e th y l -  

1 : 3 : 8 - t r i a z a i n d o l i z i n e  e th io d id e  r e a c t s  w ith  2 -m eth y lm ercap to

6 -m e th o x y q u in a ld in e  e th io d id e  t o  g iv e  (X X V III), p resu m ab ly

(XXVIII)

U * - i  v *

(XXIX)

by e l im in a t io n  o f t h i o - e t h e r ,  a  more com plex dye (XXIX) 

b e in g  o b ta in e d  by c o n d e n s a t io n  o f  5 : 7 - d i e t h y l - l  :3 :8 -  

t r i a z a i n d o l i z i n e  e th io d id e  w i th  2 - ( 4 - e t h y l - 6 - a n i l i n o - l : 3 : 5 -  

h e x a t r i e n y l )  b e n z th ia z o le  e th io d id e .

In  th e  above c o n d e n s a t io n s  i t  s h o u ld  be n o te d  (a )  t h a t  

th e  7 - a l k y l  g roup  shows r e a c t i v i t y  a k in  to  t h a t  o f  th e



2 - a lk y lq u in o l in e s ,  and (b) t h a t  a l th o u g h  I t  has been  assum ed

t h a t  on a l k y l a t i o n  o f  th e  t r i a z a i n d o l i z i n e  n u c le u s  th e  a l k y l

g ro u p  e n te r s  th e  8 - p o s i t i o n  i t  seems more l i k e l y ,  in  view  o f

th e  e v id e n c e  b a se d  on th e  a b s o r p t io n  s p e c t r a  o f  5 :7 -d im e th y l-

1 : 2 : 3 : 8 - t e t r a z a i n d o l i z i n e ,  t h a t  i t  e n te r s  th e  1 o r  3 p o s i t io n *

The c o n d e n s a tio n  o f  3 -a m in o - l  : 2 : 4 - t r i a z o l e  w ith  - d i -
28k e to n e s  and £  - k e t o e s t e r s  h a s  been  e x te n d e d  by Heimbach 

t o  in c lu d e  o th e r  d i f u n c t io n a l  com pounds, e*g* (XXX) i s

OH ftH
(XXX) (XXXI) (XXXII) (XXXIII)

o b ta in e d  w i th  e th y l  h yd rogen  m a lo n a te , (XXXI) w ith  cy an o -

a c e t i c  e s t e r ,  (XXXII) w ith  d i e t h y l  m eth o x y m eth y len em alo n a te ,

and  (XXXIII) w i th  |S - im i n o b u t y r o n i t r i l e  o r  a c e t o a c e t o n i t r i l e .

A r a t h e r  p u z z l in g  p a p e r  was p u b l is h e d  by B ures and  
29B a r s i  on the  c o n d e n s a t io n  o f  5 - a m in o te t r a z o le  w ith  a c e t -

a ld e h y d e  and w ith  b e n z a ld e h y d e , th e  p ro d u c ts  l a t e r  b e in g

shown by S t o l l e ^ 0 t o  be th e  S c h i f f * s  b a se  d e r iv e d  from  5 -
tw

a m in o te t r a z o le  an d  a l d d l , , and  5 -g u a n ia o  t e t r a z o l e  r e s p e c t iv e ly .

CHjCHOHCHatCH* v  , 4  W
t « H W * \ «

HX N  H

A S c h i f f * s  Base 5 - G u a n id in o te t r a z o le .

An e x te n s iv e  re v ie w  on th e  c h e m is try  o f  t e t r a z o l e s  h a s
, 31
been  p re p a re d  by Benson



DISCUSSION•

The p r e s e n t  c o n m e rc ia l  a v a i l a b i l i t y  o f  a m in o g u an id in e

h a s  p rom pted  f u r t h e r  e x p lo r a t io n  o f  i t s  u se  in  h e t e r o c y c l i c

s y n th e s e s ,  o f  w h ich  many exam ples a re  a l r e a d y  r e c o rd e d  and
32have  been re v ie w e d  by L ie b e r  and S m ith  . The two am ines

7 33u se d  in  t h i s  w ork , 3 - a m i n o - l : 2 : 4 - t r i a z o l e  9 and  5 -am ino -
17 i

t e t r a z o l e  , a r e  e a s i l y  o b ta in e d  from  a m in o g u a n id in e .

F used  r i n g  sy s te m s c o n ta in in g  s e v e r a l  n i t r o g e n  atom s may

have c h e m o th e ra p e u tic  p o t e n t i a l i t i e s  and  two su c h  compounds

have been  p re p a re d  and  t e s t e d  f o r  t r y p a n o c id a l  a c t i o n .  The

u se  o f c e r t a i n  t e t r a z o l iu m  s a l t s  f o r  d e m o n s tra tin g  th e
35p re s e n c e  o f  re d u c in g  enzyme sy s te m s i n  l i v i n g  t i s s u e s  

adds i n t e r e s t  t o  t h i s  c l a s s  o f compound.

In  th e  c o n d e n s a t io n  o f  c y c l ic  - k e t o e s t e r s  w ith  

a m in o t r ia z o le  i t  h as  been  shown ( p .7 ) t h a t  t h e o r e t i c a l l y  

f o u r  p ro d u c ts  a r e  p o s s i b l e .  A c tu a l ly  when e t h y l  c y c lo -  

h e x a n o n e -2 -c a rb o x y la te  was con d en sed  w ith  th e  above am ine 

o n ly  one p ro d u c t  was i s o l a t e d  no  m a t te r  w h e th er th e  r e a c t io n  

was c a r r i e d  o u t a t  a  h ig h  o r  a  low te m p e ra tu re .  S in c e  th e  

c o n f ig u r a t io n  o f  th e  a z o le  r i n g  o f  t h i s  compound h as  n o t  been  

e lu c i d a t e d ,  Bftlowfs o r i g i n a l  f o rm u la t io n  h as b een  p r o v i s io n 

a l l y  a d o p te d .  T h a t t h i s  compound h a s  th e  s t r u c t u r e  (X3^V) 

i s  shown by c o n v e r t in g  i t  w i th  p h o sp h o ry l c h lo r id e  i n t o  th e



Ctxxiv) (XXXV) (XXXVI)

c h lo ro  compound (XXXV) and d e c h l o r in a t in g  c a t a l y t i c a l l y  to  

th e  p a r e n t  5 : 6 - t e t r a m e th y le n e - l  :3 : 8 - t r i a z a i n d o l i z i n e  (XXXVI) 

w hich was a l s o  o b ta in e d  d i r e c t l y  by i n t e r a c t i o n  o f  2 -h y d ro x y -  

m e th y len e cy c lo h e x an o n e  and  a m in o t r i a z o le .  T h is l a t t e r  

m ethod w ould be e x p e c te d  t o  in v o lv e  c o n d e n sa tio n  o f  th e  

p r im a ry  amino g ro u p  w i th  th e  more r e a c t i v e  h y d ro x y m eth y len e  

g ro u p  r a t h e r  th a n  th e  c y c l ic  c a rb o n y l  g ro u p , th u s  l e a d in g  to  

th e  a n g u la r  s t r u c t u r e  (XXXVI). The f a c t  t h a t  th e  compound

(XXXIV) c o u ld  n o t  be a c e t y l a t e d  o r  benzoy l a  te d  and  d id  n o t  

g iv e  a  f e r r i c  c h lo r id e  t e s t  i s  an I n d ic a t io n  t h a t  i t  r e a l l y  

e x i s t s  m a in ly  in  th e  am ide fo rm . S im i la r  r e s i s t a n c e  to  

a c y l a t i o n  i s  shown b y  th e  ck -  and  -Pyr *dones w h ile  (X II)  

w here th e  n i t r o g e n  atom  i s  n o t  a d ja c e n t  to  th e  h y d ro x y l-  

b e a r in g  c a rb o n  atom  b e h av e s  a s  an  e n o l ic  s u b s ta n c e  g iv in g  a 

f e r r i c  c h lo r id e  t e s t .

The l i n e a r  iso m er (XXXVIII) c o rre s p o n d in g  to  (XIX,

OH becom ing H) was p re p a re d  by a p p ly in g  th e  am id ine  s y n th e s i s

(XXXVII) (XXXVIII)



15*

o f  Sen and R £ y ^  t o  a m in o tr ia z o le  and  2 - a n i l in o m e th y le n e -

cy c lo h ex an o n e  w h ich  can  be  c o n s id e re d  a s  th e  v in y lo g u e  o f

an  am id e . The e x p e c te d  ami d in e  v in y lo g u e  (XXXVII) was

n o t  i s o l a t e d  how ever, c y c l i s a t i o n  h a v in g  ta k e n  p l a c e .

T h is  c y c l i s a t i o n  i s  s i m i l a r  to  t h a t  u s e d  by P e tro w  to
37s y n th e s i s e  2 : 3 - d i s u b s t i t u t e d  q u in o lin e s  (XXXIX)

I 2 M°l 3 * PhNHg.HCl 
ZnGlg HCQ

HHfW a

(XXXIX)

A d d i t io n a l  e v id e n c e  t h a t  compound (XXXVI) h a d  a n  

a n g u la r  s t r u c t u r e  was p ro v id e d  by c o n d e n s in g  e th y l  c y c lo -  

h e x a n o n e -2 -g ly o x y la te  w i th  a m in o t r i a z o le .  The e x o c y c lic  

k e to  g ro u p , b e in g  th e  more r e a c t i v e  o f  th e  tw o , sh o u ld  con

d e n se  w ith  th e  p r im a ry  am ino g ro u p  to  g iv e  th e  e s t e r  (XL).

a
coo&t 

%  “1  

H wwt
C-PPEfa;x„
H

COHHjua x
H

(XL) (XLI)

A f te r  h y d r o ly s i s  o f  t h i s  e s t e r ,  th e  in te r m e d ia te  a c id  

was e a s i l y  d e c a rb o x y la te d  d u r in g  bacuum d i s t i l l a t i o n ,  

y i e l d i n g  (XXXVI). Even p ro lo n g e d  b o i l i n g  o f  an a c e t i c  a c id



s o l u t io n  o f  th e  e s t e r  (XL) c a u se d  d e c o m p o s itio n  t o  (XXXVI). 

The e a s e  o f  d e c a rb o x y la t io n  o f  t h i s  a c id  i s  c h a r a c t e r i s t i c  

o f  h e t e r o c y c l i c  a c id s  ¥ h e re  th e  c a rb o x y l  g roup  i s  in  th e

The e s t e r  (XL) was c o n v e r te d  to  th e  amide (XLI) w i th  

ammonia s o lu t io n  b u t  Hofmann r e a c t i o n s ,  a s  d e s c r ib e d  by

a lc o h o l i c  h y d ra z in e  h y d r a te ,  two d i f f e r e n t  c r y s t a l l i n e  com

pounds w ere  o b ta in e d ,  one o f  w h ich  nas p a r t l y  c o n v e r te d  t o  

th e  o th e r  o n c r y s t a l l i s a t i o n ,  b u t as n e i t h e r  c o u ld  be o b ta in e d  

p u re  and  an a n a ly s i s  was n o t  in f o r m a t iv e ,  th e  i n v e s t i g a t i o n  

was d i s c o n t in u e d .

The a c t i v i t y  o f  th e  c h lo r in e  atom  i n  th e  c h lo ro  compound

(XXXV) can  be ju d g ed  by th e  f a c t  t h a t  i t  can  be r e p la c e d  by 

an  h y d ro x y l g roup  m e re ly  by  b o i l i n g  i t  in  a lc o h o l i c  s o lu t io n  

c o n ta in in g  a  l i t t l e  w a te r ,  and even w ith o u t th e  p re s e n c e  o f  

a l k a l i .  An a n i l i n o  d e r i v a t i v e  (X LII) was p re p a re d  by h e a t in g

^  - p o s i t i o n  to  a  n i t r o g e n  atom .

Adams'*®, were u n s u e c e s s f u l .  On t r e a t i n g  th e  e s t e r  (XL) w ith

H H

(X L II) (X L III)

an  a l c o h o l i c  s o lu t io n  o f  th e  c h lo ro  compound (XXXV) w i th  

two e q u iv a le n ts  o f a n i l i n e .  When one e q u iv a le n t  o f



I I* fc -d ie th y le th y le n e d ia m in e  was s i m i l a r l y  t r e a t e d  th e  b ase

h y d ro c h lo r id e  (X L III) was o b ta in e d .  T h is  compound was

t e s t e d  by P r o f e s s o r  C .H . B row ning, F .R .S . f o r  t r y p a n o c id a l

a c t i v i t y  on m ice i n f e c t e d  w ith  T .c o n g o le n se  and  T* b r u c e l

b u t  was fo u n d  to  be  l e t h a l  f o r  m ice i n  d o se s  o f  4 mg. p e r

20 g . body w e ig h t ,  w h ile  in  s u b - l e t h a l  d o se s  i t  h ad  no

th e r a p e u t i c  e f f e c t .

When M arckwald and  Meyer t r e a t e d  2 - c h lo r d q u in o l in e

w ith  h y d ra z in e  th e y  o b ta in e d  th e  h y d ra z in o  d e r i v a t i v e  w hich
39on f o r m y la t io n  c y c l i s e d  to  g iv e  n a p h t r i a z o l e  o r  5 :6 -

b e n z - 1 :2 - d ia z a in d o l i z in e  (XLIV)• T here  i s  no re a s o n  to
40d o u b t t h a t  2 - c h lo r o q u in a z o l in e  would u n d e rg o  a  s i m i l a r

(XLIV) (XLV)

s e r i e s  o f  r e a c t i o n s  to  y i e l d  th e  a s  y e t  unknown 5 :6 -b e n z -  

1 : 2 : 8 - t r i a z a i n d o l i z i n e  (XLV). Thus i f  (XXXVI) c o u ld  be 

d e h y d ro g e n a te d  th e r e  was a  p o s s ib le  way o f  d e te rm in in g  th e  

a z o le  r in g  s t r u c t u r e  f o r  i f  th e  d e h y d ro g e n a te d  p ro d u c t  w ere 

i d e n t i c a l  w i th  (XLV) th e  o r i g i n a l  c o n d e n s a tio n  p ro d u c t  

(XXXIV) w ould be e s t a b l i s h e d  as h a v in g  th e  s t r u c t u r e  (X V IIIa ) , 

w h ile  i f  i t  w ere d i f f e r e n t  fro m  (XLV) th e  s t r u c t u r e  now 

a d o p te d  (X V III) w ould  be c o r r e c t .



18

D eh y d ro g en a tio n  o f  (XXXVI) was a t te m p te d  u s in g  

p a lla d iu m  b la c k  o r  p a l l a d i s e d  c h a r c o a l ,  w i th  o r  w ith o u t  

o (-m e th y ln a p h th a le n e  a s  s o l v e n t ,  s u lp h u r ,  c h l o r a n i l  in

c a se  w ith o u t  s u c c e s s .

I t  was l a t e r  r e a l i s e d ,  th o u g h  tim e  d id  n o t  p e rm it 

o f  e x p e r im e n t ,  t h a t  a  s i m i l a r  s e r i e s  o f  r e a c t io n s  a p p l ie d  

t o  2 - c h l o r o - 5 ;6 ;7 ;8 - t e t r a h y d r o q u in a z o l in e  m igh t a l s o  p r o 

v id e  in fo rm a tio n  a b o u t th e  a z o le  r i n g  s t r u c t u r e  o f  th e  t r i 

a z a in d o l i z in e  s . Such a  c o n d e n s a t io n  c o u ld  g iv e  r i s e  to  a  

p ro d u c t w ith  an a n g u la r  (XLVI) o r  a  l i n e a r  s t r u c t u r e  (XLVII) 

d ep en d in g  on w h e th e r  c y c l i s a t i o n  o c c u r re d  a t  p o s i t i o n  1 o r  3 .

(XLVII)

I f  th e  p ro d u c t  p ro v ed  i d e n t i c a l  w ith  (XXXVI) th e  a z o le  r i n g  

s t r u c t u r e  i s  a t  once e s t a b l i s h e d .  I f  i t  i s  d i f f e r e n t  from

x y le n e 4 *̂, N -b rom osucc in im ide  in  c a rb o n  t e t r a c h l o r i d e ^ ,  

and aqueous p o ta s s iu m  f e r r i c y a n i d e  s o l u t i o n ^ ,  b u t  i n  e a c h

c h o - n k N

(XLVI)



(XXXVI), b e fo re  i t  can be u se d  a s  e v id e n ce  i t  m ust be  shown 

t h a t  i t  does n o t  h ave  th e  l i n e a r  s t r u c t u r e  (X L V II). The 

l a t t e r  w ould n e c e s s a r i l y  c o n ta in  an  im ino g roup  and so be 

c a p a b le  o f n i t r o s a t i o n .  Thus i f  th e  p ro d u c t o f  th e  above 

r e a c t i o n  d e p re s s e d  th e  m e l t in g  p o in t  o f  (XXXVI) and d id  

n o t  fo rm  a  n i t r o s o  d e r i v a t i v e  th e  s t r u c t u r e  o f  (XXXVT) a s  

such  would be  e s t a b l i s h e d .

S in c e  d e h y d ro g e n a tio n  o f (XXXVI) had  p ro v ed  u n s u c c e s s 

f u l ,  s y n t h e t i c  a p p ro a c h e s  t o  th e  d e s i r e d  s t r u c t u r e  w ere 

now i n v e s t i g a t e d .  S u i t a b ly  o - s u b s t i t u t e d  b enzoy  lam in o - 

t r i a z o l e s  w ere  p re p a re d  w hich i f  c y c l i s e d  c o u ld  be c o n v e r te d  

to  th e  p a r e n t  compound (XLIX) by th e  s ta n d a r d  m ethod o f  

c h l o r i n a t i o n  fo l lo w e d  by d e c h lo r in a t io n *  o - Io d o b e n z o y l-  

a m in o tr ia z o le  (X L V III), p re p a re d  fro m  o - io d o b e n z o y l c h lo r id e

and  a m in o t r i a z o l e , was t r e a t e d ,  in  an e f f o r t  t o  rem ove 

h y d r io d ic  a c i d ,  w ith  c o p p er b ro n ze  and h e a te d  w ith  (a )  p o t a s 

sium  c a r b o n a te ,  (b) q u in o l in e ,  (c )  p y r id in e ,  o r  was h e a te d

OH

(XLVIII) (XLIX) (L)

44in  a  s e a le d  tu b e  w i th  t r i e  th y  lam ine  and n i t  ro  me th a n e  • 

In  no c a se  was c y c l i s e d  m a t e r i a l  i s o l a t e d .



\ ' (Lh c> s u b l im a t io n  an  i s o -
L  ^ V ^ V w w '       * m eric

tort v L u compound
C9HgON5 (L I I )

(L I)

O Cfkil ^ h > ' C*^NH
HP. ----- > W . M -  A .  b o i l i n g  PhUOo

* Mrt N *

l a m i n a .

an  i s e -  
m eric  
compound

Is _  i n  C9H7 ° 3 N5
(LiV)

( L I I I )

The r e a c t i o n  o f  i s a t o i c  a n h y d rid e  w ith  am ines i s  a  w e l l  

known m ethod o f  p r e p a r in g  a m id o - s u b s t i tu te d  a n th r a n i la m id e s  

s o ,w i th  a m i n o t r i a z o l e , o -a m in o b e n z o y la m in o tr ia z o le  w ould be 

e x p e c te d . On a t te m p t in g  to  p u r i f y  t h i s  m a te r i a l  by  su b 

l im a t io n  a  much h ig h e r  m e l t in g  is o m e r ic  s u b s ta n c e  (L I I )  

was o b ta in e d .  I t  was a t  f i r s t  th o u g h t t h a t  (L I I )  had  th e  

a n th r a n i la m id e  s t r u c t u r e ,  now a s s ig n e d  to  ( L I ) ,  b e c a u se  i t  

was fo u n d  t h a t  o - n i t r o b e n z o y la m in o tr ia z o le  ( L I I I )  on 

c a t a l y t i c  h y d ro g e n a tio n  y ie ld e d  a  su b s ta n c e  i d e n t i c a l  w i th  

( L I I ) .  L a te r  how ever i t  uas fo u n d  th a t  u n d e r  th e  in f lu e n c e  

o f  b o i l i n g  n i t r o b e n z e n e ,  w h ich  was b e in g  u se d  in  a n  a tte m p t 

to  e f f e c t  c y c l i s a t i o n ^ 5 , i s o m e r i s a t io n  o f  ( L I I I )  a l s o  

o c c u r re d  g iv in g  (L IV ). T h is  l a t t e r  compound was h y d ro g e n a te d  

much more r e a d i l y  th an  ( L I I I )  b u t  gave how ever th e  same 

p ro d u c t  ( L I I ) .



The above i n t e r p r e t a t i o n  o f  th e s e  r e s u l t s ,  w h ile  n o t  

e x p la in in g  why ( L I I I )  does n o t  red u c e  t o  ( L I ) ,  i s  c o n s i s t e n t  

w ith  b o th  (L I) and  ( L I I I )  b e in g  th e  a n th r a n i la m id e s  e x p e c te d  

by s y n t h e s i s ,  w i th  b o th  i s o m e r i s a t io n  p ro d u c ts  h a v in g  h ig h e r  

m e l t in g  p o in ts  th a n  th e  c o r re s p o n d in g  a n th r a n i la m id e s ,  and 

w i th  the  f a c t  t h a t  th e  change from  ( L I I I )  to  (L I I )  w hich  

m ust in v o lv e  i s o m e r i s a t i o n  ta k e s  lo n g e r  th a n  t h a t  fro m  (LIV) 

to  ( L I I ) .

The s t r u c t u r e  o f th e  i s o m e r i s a t io n  p ro d u c ts  rem a in s  

an u n so lv e d  p ro b lem . A lth o u g h  th e  m ild n e ss  o f  the  r e a c t i o n  

c o n v e r t in g  ( L I I I )  to  (L I I )  r e n d e r s  w an d erin g  o f  th e  a ro y l  

g ro u p  fro m  th e  p r im a ry  amino g ro u p  to  one o f  th e  c y c l i c  

im ino g ro u p s u n l i k e l y ,  i t  may be t h a t  r i n g  o p en in g  o c cu rs  

fo llo w e d  by r e c l o s u r e  on to  t h e  a c y la te d  n i t r o g e n  a tom . A 

c h a n g e , th o u g h  In  th e  r e v e r s e  d i r e c t i o n  fro m  th e  r i n g  to  th e  

amino g ro u p , h a s  b een  o b se rv e d  i n  th e  c a se  o f  l - p h e n y l - 5 -  

a m in o -1 :2  : 3 - t r i a z o l e  w h ich  can  be is o m e r is e d  to  5 - a n i l i n o -  

1 : 2 : 3 - t r i a z o l e 4 6 , a  s i m i l a r  m echanism  b e in g  in v o lv e d .

T rea tm en t o f  (L I)  and  (L I I )  w i th  a c e t i c  a n h y d rid e  in  

an  a t te m p t  t o  e s t im a te  amino g ro u p s by a c e t y l a t i o n  m ere ly  

c o n v e r te d  th e  fo rm e r to  th e  l a t t e r  w hich th en  r e s i s t e d  th e  

r e a g e n t ,  w h i l s t  d i a z o t i s a t i o n  l e d  to  t a r r y  p r o d u c ts .

A n o th e r  s y n th e s i s  o f  th e  " a ro m a tic ” s t r u c t u r e ,  t h i s



tim e  w ith  a  b a s i c  s id e  c h a in  in  p o s i t i o n ,  nas a t te m p te d  

s t a r t i n g  from  N-(N* :Nf -  - d ie th y la m in o e th y l ) - o - io d o -  

benzam ide (LV). By t r e a tm e n t  w ith  c o p p e r b ro n ze  and

p o ta s s iu m  c a rb o n a te  (LVI) sh o u ld  be o b ta in e d  w hich  w ith  

p h o sp h o ru s  t r i c h l o r i d e  m ig h t c y c l i s e  to  (L V II) . By 

c a r r y in g  o u t th e  r e a c t io n s  in  th e  r e v e r s e  o r d e r  a n  a tte m p t 

was made to  o b ta in  (L V III)  and  th e n c e  (L IX ). N e i th e r  

s y n th e s i s  was s u c c e s s f u l  and  th e  p r o j e c t  was abandoned .

A b e n z in d o l i z in e  d e r i v a t i v e  was o b ta in e d  how ever by

a p p ly in g  Bachman an d  P ic h a !s s y n th e s i s  o f  N - a r y l a n t h r a n i l i c
4 7a c id s  to  p o ta s s iu m  io d o b e n z o a te  and  a m in o t r i a z o l e . The

<x W N — - *
* ( t n , )  HI

(LV II) *(LVI) (LV II)

(L V III) (LIX)

(LX) (LXI)

(LXIa)



in te r m e d ia te  N - t r i a z o l y l a n t h r a n i l i c  a c id  (LX) was n o t  

i s o l a t e d  b u t  a t  once c y c l i s e d  to  6 : 7 - b e n z - l : 3 : 8 - t r i a z a -  

in d o l iz - 5 - o n e  (L X I). A ttem p ts  to  c h lo r in a t e  (LKI) w ith  

p h o sp h o ru s oxy- o r  p e n ta - c h lo r id e  even  i n  a  s e a le d  tu b e  a t  

e le v a te d  te m p e ra tu re s  r e s u l t e d  e i t h e r  i n  com plete  decom 

p o s i t i o n  o r  i s o l a t i o n  o f  unchanged  m a t e r i a l .  The p ro b a b le  

e x p la n a t io n  of t h i s  r e s i s t a n c e  to  c h l o r i n a t i o n  i s  t h a t  the  

In te rm e d ia te  e n o l i c  fo rm  (LXIa) would n e c e s s a r i l y  f i x  th e  

b e n z e n o id  r i n g  in  an  o r th o q u in o n o id  fo rm  and  th u s  d e s t r o y  

th e  a ro m a tic  r e s o n a n c e .

N i t r a t i o n  o f  (LXI) to o k  p la c e  sm oo th ly  and in  good 

y i e l d  by m e re ly  d i s s o l v i n g  in  c o ld  fxuning n i t r i c  a c id  and 

le a v in g  f o r  s e v e r a l  d a y s .  A p a le  y e llo w  m o n o n itro  compound 

m .p . 3 5 7 -3 5 9 °  was o b ta in e d ,  p ro b a b ly  (L X II) by  a n a lo g y  w ith

c o n firm  t h i s  s u g g e s t io n  p o ta s s iu m  2 - c h lo r o - 5 - n i t r o b e n z o a te  

was c o n d en sed  w ith  a m in o t r ia z o le  in  b o i l i n g  n i t r o b e n z e n e .

The p ro d u c t  was an  o ran g e  y e llo w  powder w hich d a rk e n e d  above 

3 0 0 ° , m e l t in g  i n d e f i n i t e l y  betw een  340° and 3 5 0 ° . A m ixed

48th e  n i t r a t i o n  o f  a c r id o n e  w hich

(LX II)

g iv e s  85$ o f  th e  2 - n i t r o  fo rm . 

The h ig h  m e l t in g  p o in t  i s  a l s o  

a n a lo g o u s  to  t h a t  o f  th e  n i t r o  

a c r id o n e s  u n m elted  a t  370°

(e x c e p t 4 - n i t r o  a c r id o n e  m .p . 2 5 9 ° ) .  I n  a n  a t te m p t  to



m e lt in g  p o i n t  w i th  (L X II) was in c o n c lu s iv e .

Now t h a t  th e  s t r u c t u r e  o f  th e  c o n d e n s a t io n  p ro d u c t  o f  

e th y l  c y c lo h e x a n o n e -2 -c a rb o x y la te  w ith  a m in o t r ia z o le  h a d  b een  

e s t a b l i s h e d  as h a v in g  th e  a n g u la r  s t r u c t u r e  (XXXVI), th e  

c o r re s p o n d in g  p ro d u c t  (L X III)  from  e t h y l  c y c lo p e n ta n o n e -2 -  

c a rb o x y la te  was i n v e s t i g a t e d .  S in c e  th e  s u b s ta n c e  (LXIV)

o b ta in e d  by c h l o r i n a t i o n  on su b se q u e n t d e c h lo r in a t io n  gave 

(LXV) w hich  w as d i f f e r e n t  fro m  th e  c o n d e n s a tio n  p ro d u c t

a m in o t r i a z o le ,  th e  i n i t i a l  p ro d u c t (L X III) m ust be g iv en  a  

l i n e a r  s t r u c t u r e ,  nam ely 5 - h y d r o x y - 6 :7 - t r im e th y le n e - l  : 3 :8 -  

t r i a z a i n d o l i z i n e  c o r re s p o n d in g  t o  (X IX ).

When 2 -h y d ro x y m eth y len ecy c lo h ex an o n e  was co ndensed  

w ith  a m in o t r ia z o le  th e  t r i a z a i n d o l i z i n e  was fo rm ed  d i r e c t l y  

w ith o u t  a n y  in te r m e d ia te  p ro d u c t  b e in g  i s o l a t e d  b u t  w i th

2 -h y d ro x y m e th y le n e c y c lo p e n ta n o n e , th e  in te rm e d ia te  t r i a z o l y l  

a m in o m eth y le n ec y c lo p e n ta n o n e  (LXVII) was i s o l a t e d  b e in g  l e s s

OH

(L X III)
i t

(LXIV)

H

(LXV) (LXVI)

(LXVI) o b ta in e d  from  2 -h y d ro x y m eth y len ecy c lo p en tan o n e® ^  and

e a s i l y  c y c l i s e d  th a n  th e  a n a lo g o u s  hexane  

compound. A p a r a l l e l  t o  t h i s  b e h a v io u r

U I h

i s  o b se rv e d  i n  T ie d tk e 's  r e a c t i o n .  T h is

(LXVII)



in v o lv e s  c o n d e n s a t io n  o f  a n t h r a n i l i c  a c id  w i th  c y c l i c  k e to n e s
4.9and  p ro c e e d s  sm oo th ly  w ith  cyclohexanone^* , b u t  f a i l s

19e n t i r e l y  w i th  c y c lo p e n ta n o n e J' . C y c l i s a t io n  o f  th e  a n i l i n o -

m eth y len e  d e r i v a t i v e  o f  e i t h e r  k e to n e  h as  n o t  been

a c c o m p lish e d 5^* .

In  an  a t te m p t  to  p re p a re  (LXV) by  a  m ethod an a lo g o u s

to  t h a t  em ployed f o r  (XXXVIII), 2 - a n i l in o m e th y le n e c y c lo -  
19bp e n ta n o n e  was p r e p a r e d ,  b u t  i n  c o n ta c t  w ith  p h o sp h o ru s 

t r i c h l o r i d e  i t  im m e d ia te ly  gave  b la c k  t a r r y  m a t e r i a l .  I t  

m ig h t be p o s s ib le  to  c a r r y  o u t  t h i s  c o n d e n sa tio n  by P e tro w ’s 

m ethod p re v io u s ly  d e s c r ib e d ,  u s in g  two e q u iv a le n ts  o f  am ino

t r i a z o l e  h y d ro c h lo r id e  w ith  z in c  c h lo r i d e .

A t t e n t io n  was now tu r n e d  t o  c o n d e n s a t io n s  in v o lv in g

5 - a m ln o te t r a z o le . An im provem ent on th e  p r e p a r a t io n  o f  t h i s
34am ine a s  d e s c r ib e d  by T h ie le  was d e v is e d  In  w h ich  i s o l a t i o n  

o f  th e  in te r m e d ia te  g u a n y l a z id e  was a v o id e d . T h is  am ine 

was co n d en sed  w ith  e th y l  c y c lo h e x a n o n e -2 -c a rb o x y la te  to  g iv e  

th e  hydroxy  compound (LX V III) w h ich  was c o n v e r te d  e a s i l y  t o

cOir- oar a.-j.
i \ 1 >

(LX V III) (LXIX) (LXX)

th e  c h lo r o  compound (LXIX). D i f f i c u l t y  was e n c o u n te re d  a t



t h i s  p o in t  i n  c o n v e r t in g  t h i s  compound, by th e  u s u a l  m ethod 

o f  c a t a l y t i c  h y d ro g e n a tio n  i n  a lc o h o l  s o l u t i o n ,  to  th e

in g  th e  c h lo ro  compound (X II ;  OH becom ing C l) by b o i l i n g  

w ith  z in c  d u s t  and  w a te r  was n o t  e f f e c t i v e  i n  t  h i s  c a s e ,  

a n o th e r  m ethod u se d  f o r  c o n v e r t in g  5 - c h lo r o a c r id in e  to

em ployed , w i th o u t  s u c c e s s .  F i n a l l y  i t  was fo u n d  t h a t  in  

a c e to n e  s o l u t io n  h y d ro g e n a tio n  p ro c e e d e d  n o rm a lly  to  g iv e  

(LXX)• T hese compounds a re  g iv en  th e  a n g u la r  s t r u c t u r e  

b ecau se  th e  p ro d u c t  o f  r e d u c t io n  (LXX) was found  to  be 

i d e n t i c a l  w ith  t h a t  o b ta in e d  d i r e c t l y  by c o n d en sin g  2 -h y d ro x y -  

m e th y len e cy c lo h e x an o n e  w i th  5 -a m in o te t r a z o le  • By th e

"  "  N *  H
(LXXI) (LXXII)

a c t io n  o f  an a lc o h o l i c  s o l u t io n  o f two e q u iv a le n t s  o f 

a n i l i n e  t o  one o f  th e  c h lo r o  compound (LXIX) th e  a n i l i n o  

d e r i v a t i v e  (LXXI) was o b ta in e d  w h ile  w i th  one e q u iv a le n t  

o f  N :N -d ie th y le th y le n e d ia m in e  th e  b a se  h y d ro c h lo r id e  (LXXII) 

was i s o l a t e d .  The l a t t e r ,  l i k e  th e  c o rre sp o n d in g  h e te r o -  

lo g u e  (X L II I ) ,  p ro v ed  i n a c t i v e  a s  a  t r y p a n o c id a l  a g e n t  on

51p a r e n t  compound (LXX). As Bhlow!s m ethod o f  d e c h lo r in a t

a c r i d i n e  by th e  u s e  o f  to lu e n e -p - s u lp h o n y lh y d ra z in e



m ice i n f e c t e d  w i th  T« c o n g o le n se  and  T . b r u c e i , b e in g  l e t h a l  

in  d o se s  o f  10 mg. p e r  20 g .  body w e ig h t .

A d iv e rg e n c y  was n o te d  in  th e  b e h a v io u r  o f  5 -am in o - 

t e t r a z o l e  a s  com pared w ith  a m in o tr ia z o le  i n  r e g a rd  to  i t s  

c o n d e n s a tio n  w ith  e t h y l  c y c lo p e n ta n o n e - 2 -c a rb o x y la te .  On 

b o i l i n g  th e  two s u b s ta n c e s  in  a lc o h o l  s o lu t io n  a  p ro d u c t  was 

o b ta in e d  w h ich  a n a ly s e d  a s  c i0 H16°2N10 c o r r e s P°n(i;5-nS to  con

d e n s a t io n  o f  one e q u iv a le n t  o f  k e to e s t e r  w ith  tw o e q u iv a le n t s

1 -a m in o - l  : 3 : 4 - t r i a z o l e  w i th  b e n z o y la c e t ic  e s t e r  in  a c e t i c

a c id  s o l u t io n ,  i s o l a t e d  i n  a d d i t i o n  to  th e  e x p e c te d  t r i a z a -

i n d o l i z i n e ,  a n o th e r  compound w h ich  a n a ly s e d  a s  C15HU ° 2 N8

w h ile  an  a n a lo g o u s  r e a c t i o n  to  t h a t  d e s c r ib e d  above w ould

r e q u i r e  c i 5 Hiq ^ 2 Nq # Bttlow s u g g e s te d  t h a t  i t  was a  m o le c u la r

compound o f  one m o le c u le  o f  th e  t r i a z a i n d o l i z i n e  (4 -h y d ro x y -

6 - p h e n y l - 2 : 3 - t r i a z o - 7 : 0 - p y r i d a z i n e )  w ith  one o f  1 - a c e t y l -
13aa m ln o - 1 :3 :4 - t r i a z o l e  . How ever, a s  he s t a t e d  t h a t  b o i l i n g  

w ith  a lc o h o l  c o n v e r te d  i t  to  th e  t r i a z a i n d o l i z i n e ,  t h a t  would 

seem to  r u l e  o u t any  a n a lo g y  to  (LXXIII) w hich  i s  q u i te  

s t a b l e  u n d e r  su c h  c o n d i t i o n s .

r n CHHi*

c o N tttH N ^ . E to n

(LX X III)

o f  5 -a m in o te t r a z o le  . T h is compound 

may have th e  s t r u c t u r e  (LXXIII) 

th o u g h  no a lc o h o l  was l o s t  on d ly in g  

th e  m a te r i a l  i n  a  s te am  o v e n . In

one c a se  Bftlow, on co n d en sin g



When th e  above r e a c t i o n  was c a r r i e d  ou t in  a c e t i c  

a c id  s o l u t i o n  5 - a c e ty la m in o te t r a z o le  was i s o l a t e d ,  th e  e s t e r  

re m a in in g  i n t a c t .  On h e a t in g  th e  two r e a c t a n t s  i n  th e  

a b sen c e  o f  a  s o lv e n t  c h a r r in g  to o k  p la c e  and some 5 -am in o - 

t e t r a z o l e  was r e c o v e re d .

As a  p rev l ous c o n d e n s a tio n  o f  2 -h y d ro x y m e th y le n e c y c lo -  

p en tan o n e  w i th  a m in o t r ia z o le  in  a lc o h o l  had  y ie ld e d  o n ly  a 

p a r t i a l l y  c o n d en sed  p r o d u c t ,  th e  c o rre s p o n d in g  r e a c t i o n  w ith  

5 - a m in o te t r a z o le  was c a r r i e d  o u t in  a c e t i c  a c i d .  On

A n o th e r d iv e rg e n c y  in  th e  b e h a v io u r  o f  5 - a m in o te t r a z o le  

a s  com pared w ith  a m in o t r ia z o le  was shown in  i t s  c o n d e n sa tio n  

w ith  p o ta s s iu m  o - io d o b e n z o a te . When th e s e  two r e a c t a n t s  

w ere h e a te d  w i th  c o p p e r  b ro n z e  and p o ta s s iu m  c a rb o n a te  in  

am yl a lc o h o l  th e  m ain p ro d u c t  was d ip h e n y la m in e -2 :2 , - d i -  

c a r b o x y l ic  a c i d .  I t  i s  c u r io u s  t h a t  th e  f i r s t  tim e  t h i s  

a c id  was p re p a re d  i t  was a l s o  by a c c id e n t  a s  a  b y -p ro d u c t  in  

th e  p r e p a r a t i o n  o f  a n t h r a n i l i c  a c id  from  o -c h lo ro b e n z o ic  a c id

(LXXIV)

m ix in g  th e  s o lu t io n s  o f  th e  two r e a c t a n t s  

an  i n i t i a l  p r e c i p i t a t e  was form ed 

(p ro b a b ly  th e  te tr a z o ly la m in o m e th y le n e  

d e r i v a t i v e )  w h ic h  r e d i s s o lv e d  to  g iv e  

th e  a n g u la r  5 :6 - t r im © th y le n e - 1 :2 :3 :8 -  

t e t r a z a i n d o l i z i n e  (LXXIV).
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and a m m o n ia ^ , w h ile  U l l m a n n ^  p re p a re d  i t  from  a n t h r a n i l i c  

and  o -c h lo ro b e n z o ic  a c id s  u n d e r  e x a c t ly  s i m i l a r  c o n d i t io n s  

t o  th o s e  em ployed a b o v e .

The o th e r  p ro d u c t  o f  th e  above r e a c t i o n  p ro v ed  to  be  

i d e n t i c a l  w i th  th e  l :2 - t e t r a z o l o - 4 - h y d r o x y - q u in a z o l i n e - l : 2 -  

d ih y d r id e  (LXXVI) p re p a re d  by S t o l l e  and  H anusch . T h e ir

o a — CO.- CO
(LXXV)

a
5
J a

k i I \ ‘ ‘
H ww H

(LXXVI)

s y n th e s i s  c o n s i s t e d  o f  t r e a t i n g  2 :4 - d ie h lo r o q u in a z o l in e  

w ith  sodium  a z id e  when one o f  th e  a z id o  g ro u p s form s a  

t e t r a z o l e  r i n g  to  g iv e  r i s e  to  (LXXV) fo llo w e d  by 

h y d r o ly s i s  o f  th e  a z id e  g ro u p  to  g iv e  (LXXVI). T hat i t  

i s  th e  2 - a z id o ,  and n o t th e  4 - a z id o  g ro u p , w h ich  fo rm s th e  

t e t r a z o l e  r i n g  i s  p ro v e d  by an a l t e r n a t i v e  s y n th e s i s  from  

th e  known 2 - c h lo r o - 4 - e th o x y q u in a z o l in e  , so  th e re  i s  no 

a m b ig u ity  a b o u t th e  s t r u c t u r e  o f  t h e  7 - h y d r o x y -5 :6 -b e n z - l  :2 :3- 

t e t r a z a i n d o l i z i n e  (LXXVI) p ro d u ced  from  th e  p o ta s s iu m  

io d o b e n z o a te  and  5 - a m in o te t r a z o le  c o n d en sa tio n *

In  c o n t r a s t  to  th e  l i n e a r  t r i a z a in d o l i z o n e

cct t
(L X I), th e  a n g u la r  t e t r a z a i n d o l i z i n e  

f \ (LXXVI) was r e a d i l y  c o n v e r te d  t o  th e

c h lo ro  compound (LXXVII) by  th e  a c t io n

(LXXVII)



o f  p h o sp h o ry l c h lo r i d e .  Mixed m e l t in g  p o in t  o f  th e  c h lo ro  

compounds d e r iv e d  fro m  (LXXVI), p re p a re d  by e i t h e r  m eth o d , 

showed no d e p r e s s io n .

An u n e x p e c te d  d e g ra d a t io n  p ro d u c t o f  b o th  t r i a z a -  and 

t e t r a z a - i n d o l i z i n e  d e r i v a t i v e s  h as been i d e n t i f i e d  a s

2 -am in o -5  : 6 : 7 : 8 - t e t r a h y d r o q u i n a z o l i n e ^  (LX X V III). Such a 

d e c o m p o s itio n  i s  s u r p r i s i n g  b ecau se  a z o le  r i n g s ,  e s p e c i a l l y

cl foow
n,h

H ax ax« a t  i
 V- 4  ------  T  .  7 -  4    T  -  ___

M Hi * * CM k - "

(LXXVIII) (a )  p y r o ly s i s  (b) h y d ro g en a - (c )  a t te m p te d
t i o n  c o n d e n s a tio n

t r i a z o l e  and t e t r a z o l e  r i n g s ,  a re  e x c e e d in g  s t a b l e ,  and

d e g ra d a t io n  o f  th e s e  sy s te m s  would be e^spected t o  b e g in  a t

th e  p y r im id in e  r i n g  w hich  i s  in  a  d ih y d ro  s t a t e .

(a )  M other l i q u o r s  from  a  c r y s t a l l i s a t i o n  o f  (XXXVI) w ere 

b e in g  c o n c e n tr a te d  o v e r  a  s m a ll  flam e and were a c c id e n ta l l y  

a llo w e d  t o  c h a r ,  some s u b l im a t io n  t a k in g  p l a c e .  The r e s id u e  

and s u b lim a te  on e x t r a c t i o n  y i e ld e d  a s m a ll  amount o f m a t e r i a l  

w i th  a  much h ig h e r  m e l t in g  p o in t  th a n  th e  o r i g i n a l  m a t e r i a l ,  

w h ich  a n a ly s e d  a s  shown u n d e r  ( a ) .

(b ) As p r e v io u s ly  m e n tio n e d , d i f f i c u l t i e s  w ere m et on 

h y d ro g e n a tio n  o f  (LXIX). A t f i r s t  a  compound was i s o l a t e d ,



th e  m e l t in g  p o in t  o f  w hich g rad.ual l y  r o s e  on r e p e a te d  

c r y s t a l l i s a t i o n  to  2 1 8 ° , an d  w hich  a  m o le c u la r  w e ig h t 

d e te r m in a t io n  show ed was n o t  a  d i - i n d o l i z y l  ty p e  o f  compound* 

No r e a s o n a b le  e m p i r ic a l  fo rm u la  c o u ld  be deduced  from  th e  

a n a l y s i s  r e s u l t s .  O th e r  h y d ro g e n a tio n s , how ever, y ie ld e d  

m a t e r i a l  m e l t in g  s h a r p ly  a t  210-211° w hich a n a ly s e d  a s  

shown u n d e r  ( b ) .

(c )  In  an  a tte m p t  to  o b ta in  th e  t e t r a z a i n d o l i z i n e  c o rre sp o n d  

in g  to  (X L), e th y l  c y c lo h e x a n o n e -2 -g ly o x y la te  was condensed  

w ith  5 - a m in o te t r a z o le .  The gummy p ro d u c t  on p u r i f i c a t i o n  

y ie ld e d  a  s m a ll  am ount o f  m a t e r i a l ,  m .p . 2 0 5 -2 0 7 ° , w hich  

a n a ly s e d  a s  shown u n d e r  ( c ) .

As e a c h  o f  th e s e  q u i t e  i s o l a t e d  e x p e r im e n ts  ( a ) ,  ( b ) ,  

and  (c )  was c a r r i e d  o u t ,  no s u s p ic io n  a s  to  th e  n a tu r e  o f 

th e  p ro d u c t  was a ro u s e d  (as  th e  a n a ly s e s  r e s u l t s  w ere r a t h e r  

p o o r due to  th e  sm a ll  am ount o f  m a t e r i a l  o b ta in e d  and th e  

d i f f i c u l t y  i n  p u r i f y in g  i t )  u n t i l  t h e  c u m u la tiv e  e v id e n c e  

o f  a l l  t h r e e  e x p e r im e n ts  was o b ta in e d .  Mixed m e l t in g  p o in t s  

showed t h a t  th e  same s u b s ta n c e  had  been  form ed in  e ac h  c a s e ,  

and  e a c h  a n a l y s i s  a p p ro x im a te d  to  t h a t  r e q u i r e d  by (LXXVIII) 

w h ich  h a s  been  p re p a re d  by  B e n a ry ^  by a  c o n d e n s a t io n  o f 

g u a n id in e  c a rb o n a te  w ith  2 -h y d ro x y m © th y len ecy c lo h ex an o n e•

A m o d if ic a t io n  o f  t h i s  m ethod was u se d  to  p re p a re  an a u th e n t i c  

sam ple  o f  2 - a m in o - 5 :6 :7 :8 - te t r a h y d r o q u in a z o l in e  w hich  p ro v ed



i d e n t i c a l  (m ixed m .p .)  w i th  th e  m a t e r i a l  o b ta in e d  u n d e r

( a ) ,  ( b ) , and ( c ) .  F u r th e r  c o n f i rm a t io n  was s u p p l ie d  by 

p r e p a r in g  a  p i c r a t e  fro m  sam ple (c )  w hich  d id  n o t  d e p re s s  

th e  m e l t in g  p o in t  o f  a  p i c r a t e  from  an  a u th e n t i c  sam ple  o f  

(L X X V III).

Some m is c e l la n e o u s  r e a c t i o n s  w ere now c a r r i e d  o u t  on 

(XXXVI) and  (LXX) to  com pare t h e i r  p r o p e r t i e s .  I t  was 

fo u n d  t h a t  on o x id i s in g  a n  aqueous s o l u t io n  o f  e i t h e r  s u b 

s ta n c e  w i th  n e u t r a l  p o ta s s iu m  p erm anganate  com p le te  d i s 

r u p t io n  o f  th e  h e t e r o c y c l i c  sy s te m  o c c u r re d  and  i n  each  c a se  

a d ip ic  a c id  and ammonia ( i s o l a t e d  a s  ammonium c h lo r id e )  w ere 

th e  o n ly  p ro d u c ts  i s o l a t e d .  In  g e n e r a l ,  a z o le  r in g s  a r e  

v e ry  r e s i s t a n t  to  o x id a t io n ,  e . g . ,  th e  p h e n y l and  m eth y l

g roups o f  l - p h e n y l - 3 - m e th y l - l  : 2 : 4 - t r i a z o l e  can  be o x id is e d
58le a v in g  th e  a z o le  r i n g  i n t a c t  , w h ile  1 : 2 : 3 - t r i a z a i n d o l i z i n e

39ai s  o x id is e d  t o  t e t r a z o l e - 5 - c a r b o x y l i c  a c id  . The p re v io u s  

d e g ra d a t io n s  to  2 - a m in o - 5 :6 :7 :8 - te t r a h y d r o q u in a z o l in e  i s  an 

i n d i c a t i o n ,  h o w ev er, t h a t  th e  a z o le  r in g s  in  t h i s  s e r i e s  o f  

compounds a r e  l e s s  s t a b l e  th a n  u s u a l .

T rea tm en t o f  (XXXVI) and (LXX) w i th  a lc o h o l i c  m e th y l 

io d id e  s u r p r i s i n g l y  d id  n o t  l e a d  to  m e th io d id e  fo r m a t io n ,  

no r e a c t i o n  a t  a l l  t a k in g  p l a c e ,  th o u g h , when (LXX) was 

h e a te d  a t  100° w ith  m e th y l io d id e  in  a  s to p p e re d  b o t t l d ,  

d e c o m p o s itio n  to o k  p l a c e ,  a  b la c k  r e s in o u s  m a t e r i a l  b e in g



o b ta in e d  w h ile  f r e e  io d in e  was a l s o  p r e s e n t .  Heimtoach 

u se d  t r i a z a i n d o l i z i n e  e th io d id e s  i n  th e  p r e p a r a t i o n  o f  th e  

c y an in e  d y es d e s c r ib e d  on p . 1 2 , b u t no d e t a i l s  a r e  g iv en  in  

th e  a b s t r a c t s  o f  how th e y  w ere  p re p a re d .

C old  fum ing n i t r i c  a c id  d i s s o lv e d  (XXXVI) and (LXX) 

im m e d ia te ly  and  a f t e r  s ta n d in g  s e v e r a l  days d i n i t r o -  

d e r i v a t i v e s  (LXXIX) and  (LXXX) r e s p e c t iv e ly  w ere  o b ta in e d .  

T hat a  n i t r o  g ro u p  h a s  e n te r e d  th e  2 - p o s i t i o n  o f  th e  t r i 

a z a in d o l i z in e  i s  re n d e re d  u n l ik e l y  by th e  f a c t  t h a t  th e

t e t r a z a i n d o l i z i n e  w hich  fo rm s a  s i m i l a r  d i n i t r o  d e r i v a t i v e  

does n o t  have  a  h y d ro g en  atom  in  th a t  p o s i t i o n  t o  be  sub 

s t i t u t e d .  As b o th  compounds have a  h y d ro g en  atom  a t  th e  

7 - p o s i t i o n  t h i s  may be th e  p o s i t io n  o f  a  n i t r o  g roup  in  

th e  n i t r a t e d  p r o d u c t s .  T h is s u g g e s t io n  i s  su p p o r te d  by 

th e  f a c t  t h a t  when th e  7 -h y d ro x y -  o r  7 - c a r b e th o x y t r ia z a -  

i n d o l i z in e s  a r e  s i m i l a r l y  t r e a t e d  w i th  n i t r i c  a c id  th e  p r o 

d u c ts  a r e  r e d  s t i c k y  gums in  c o n t r a s t  to  th e  a lm o s t c o lo u r 

l e s s  w e l l  c r y s t a l l i s e d  d i n i t r o  compounds o b ta in e d  above .

no* n o  a.

N —  NN »  CH

(LXXIX) (LXXX)



The o n ly  p la c e s  l e f t  f o r  th e  second  n i t r o  g roup  a r e  in  

th e  c a r b o c y c l ic  r i n g  o f  w h ich  th e  c a rb o n  atom  a t t a c h e d  to  

p o s i t io n  5 i s  p e rh a p s  th e  m ost l i k e l y  b e in g  a d ja c e n t  t o  

th e  double  bond and  l e s s  s t e r i c a l l y  h in d e re d  th a n  th e  

o th e r  a d ja c e n t  p o s i t i o n .  Such th e o r i s i n g  i s  h ig h ly  

s p e c u la t iv e  so  th e  q u e s t io n  h a s  been l e f t  open by fo rm u la t  

in g  th e  compounds a s  (LXXIX) and  (LXXX).

The r e s u l t s  o f  t h i s  r e s e a r c h  h ave  b een  in c o r p o r a te d  

in  two c o m m u n ica tio n s , " D e r iv a t iv e s  o f  T r i a z a - I n d o l i z i n e " , 

and  ”D e r iv a t iv e s  o f  T e t r a z a - I n d o l i z in e s "  w hich  a r e  a w a i t 

in g  p u b l i c a t i o n  i n  R e c .T ra v .c h im .



EXPERIMENTAL.

3 -A m ino-1 : 2 : 4 - t r i a z o l e .

A m inoguan id ine  b ic a rb o n a te  was c o n v e r te d  to  th e

n i t r a t e ,  f o rm y la te d ,  and th e  r e s u l t i n g  fo rm y la m in o g u a n id in e
7

n i t r a t e  c y c l i s e d  a s  d e s c r ib e d  by T h ie le  and M anchot .

T h is  p r e p a r a t i o n  can a ls o  be e f f e c te d  from  am ino

g u a n id in e  b ic a r b o n a te  w i th o u t  i s o l a t i n g  in te r m e d ia te  
33compounds •

E th y l  c y c lo h e x a n o n e -2 -c a r  boxy l a t e .

T h is  e s t e r  was p re p a re d  by C la is e n  c o n d e n s a tio n  o f 

d i e t h y l  o x a la te  an d  cy c lo h ex an o n e  as d e s c r ib e d  by K 5tz and 

M i c h e l s ^ ,  d e c a r b o n y l i s a t io n  o f  th e  g ly o x y l ic  e s t e r  b e in g  

a c c o m p lish e d  by h e a t in g  w i th  g la s s  w ool a t  140° t i l l  

e v o lu t io n  o f  c a rb o n  m onoxide c e a se d  ( c .  3 h o u r s ) .  See 

a l s o  O rg . S y n th . ^ .

7 -H ydroxy- 5 : 6 - t e t r a m e t h y l e n e - l : 3 : 8 - t r l a z a i n d o l i z l n e  (XXXIV, 

p . 1 4 ) .

The c o n d e n s a t io n  o f  3 - a m i n o - l : 2 : 4 - t r i a z o l e  (8*4 g . )  

w i th  e th y l  c y c lo h e x a n o n e -2 -c a r  boxy l a t e  (17 g*) was c a r r i e d  

o u t by d i s s o l v i n g  th e  amine i n  g l a c i a l  a c e t i c  a c id  (50 c c . ) ,  

a d d in g  th e  e s t e r ,  and  b o i l i n g  g e n t ly  u n d e r r e f l u x  f o r  10 

h o u r s .  When c o ld  th e  s o l i d  was f i l t e r e d ,  d i s s o lv e d  in



b o i l i n g  w a te r  (2 .5  1 . ) ,  and on c o o lin g  lo n g  w h ite  n e e d le s

c r y s t a l l i s e d  o u t .  By b o i l i n g  th e  com bined m o th e r l iq u o r s

w ith  c h a r c o a l ,  f i l t e r i n g ,  a n d  c o n c e n t r a t in g  th e  f i l t r a t e  

a d d i t i o n a l  m a t e r i a l  may be o b ta in e d .  m .p . 279-281° w ith  

s u b l im a t io n  and d e c o m p o s itio n . Y ie ld ,  15 g . ,  7 9$ .

(F ound: C, 5 7 .0 ;  H, 5 .3 ;  N, 2 9 .5 .  C9Hio ON4 re(lu *r e s

C, 5 6 .8 ;  H, 5 . 3 ;  N, 2 9 .5 $ ) .

When a s o l u t i o n  o f  th e  am ine (1 g . )  i n  a lc o h o l  (10 c c . ) 

o r  in  g l a c i a l  a c e t i c  a c id  (10 c c . )  was added to  th e  k e to -  

e s t e r  (2 g . )  and th e  m ix tu re  a llo w e d  to  s ta n d  a t  room 

te m p e ra tu re  f o r  s e v e r a l  weeks th e  same m a t e r i a l  g r a d u a l ly  

s e p a r a te d  o u t  i n  a b o u t th e  same y i e l d .

The s u b s ta n c e  i s  q u i t e  a c i d i c  and can  be t i t r a t e d  w ith  

a l k a l i ,  e . g . ,  1 2 6 .8  mg. i n  a lc o h o l  r e q u i r e d  1 1 .2 5  c c .  o f  

0.0578N  NaOH f o r  n e u t r a l i s a t i o n  u s in g  p h e n o lp h th a le in  as 

i n d i c a t o r  g iv in g  an  e q u iv a le n t  o f  1 9 5 .

I t  i s  s p a r in g ly  s o lu b le  in  h y d ro ca rb o n  s o l v e n t s ,  s l i g h t l y  

s o lu b le  in  w a te r  o r  a lc o h o l  and  e x tre m e ly  s o lu b le  i n  p y r i d i n e .

No a c y la t io n  to o k  p la c e  e i t h e r  u n d e r S c h o tte n  Baumann 

c o n d i t io n s  o r  a f t e r  15 h o u r s 1 b o i l i n g  o f i t s  s o l u t io n  in  

a c e t i c  a n h y d rid e  w i th  o r  w ith o u t  p y r i d in e ,  s t a r t i n g  m a t e r i a l  

b e in g  r e c o v e re d .

No c o lo u r  t e s t  was g iv e n  w i th  f e r r i c  c h lo r id e  s o l u t i o n .



7 - C h I o r o - 5 :6 - t e t r a m e t h y le n e - l : 3 :8 - t r l a z a i n d o l i z in e  (XXXV, 

P.-.1.4!  •

A s o l u t io n  o f  th e  hyd ro x y  compound (XXXIV) (10 g . )  

i n  f r e s h l y  d i s t i l l e d  p h o sp h o ry l chloride (50 c c . )  was r e 

f lu x e d  u n t i l  hyd rogen  c h lo r id e  c e a sed  to  be e v o lv e d  ( c .  3 

h o u rs )  and  e x c e ss  o f  th e  r e a g e n t  was d i s t i l l e d  o f f  on th e  

w a te r  b a th  u n d e r  re d u c e d  p r e s s u r e .  Ic e  was added  to  th e  

r e s id u e  t f i i c h  g r a d u a l ly  d is s o lv e d  g iv in g  a brown s o l u t i o n ,  

w h ich  in  th e  p re s e n c e  o f  ic e  was made j u s t  n e u t r a l  w ith

ammonia s o l u t i o n ,  th e  m ix tu re  becom ing p in k -  The p r e c i p i 

t a t e  was f i l t e r e d ,  w ashed w ith  w a te r , d r i e d  i n  a  d e s i c c a t o r ,  

d i s s o lv e d  i n  benzene and b o i l e d  w ith  c h a r c o a l .  To th e  

h o t  f i l t e r e d  s o l u t i o n  l i g h t  p e tro le u m  ( b .p .  8 0 -1 0 0 °) was 

added  t i l l  t u r b i d i t y  a p p e a re d  and on c o o lin g  lo n g  c o lo u r l e s s  

n e e d le s  w ere o b ta in e d ,  m .p . 1 2 3 -1 2 4 ° . Y ie ld ,  7 .7  g . ,  7 0 $ . 

(Found: C, 5 1 .9 ;  H, 4 . 4 ;  N, 2 6 .8 .  CgHgN^Cl r e q u i r e s

C, 5 1 .8 ;  H, 4 . 3 ;  N, 2 6 .9 $ ) .

I t  i s  s o l u b l e  in  m ost o rg a n ic  s o lv e n ts  and  p ro lo n g e d  

b o i l i n g  o f  a  s l i g h t l y  aqu eo u s a lc o h o l i c  s o l u t i o n ,  even in  

th e  a b se n c e  o f a l k a l i ,  r e c o n v e r ts  i t  to  th e  hydroxy  compound 

a s  does c o n c e n tr a te d  ammonia s o l u t io n  (S.G* 0 .8 8 ) .

5 : 6 - T e t r a m e t h y le n e - l : 3 :8 - t r i a z a l n d o l l z in e  (XXXVI, p . 1 4 ) .

(a )  A s o l u t io n  o f  th e  c h lo ro  compound (XXXV) (0 .5  g . )  in



a b s o lu te  a lc o h o l  (10 c c . )  was d e h a lo g e n a te d  by s h a k in g  

w ith  hyd ro g en  and 2$ p a l l a d i s e d  s t r o n t iu m  c a r b o n a te 61 

( a b s o r p t io n  53 c c . ) .  The m ix tu re  was h e a te d  on a  s team  

b a th  u n d e r r e f l u x  f o r  15 m in u te s  t o  a llo w  th e  s t r o n t iu m  

c a rb o n a te  t o  decom pose c o m p le te ly  th e  b a se  h y d r o c h lo r id e ,  

th e n  th e  c a t a l y s t  was f i l t e r e d .  The f i l t r a t e  was e v a p o ra te d  

t o  d ry n e s s  and th e  r e s id u e  e x t r a c t e d  w ith  benzene le a v in g  

b e h in d  th e  s t r o n t iu m  c h lo r id e .  C o n c e n tra t io n  o f  th e  benzene  

e x t r a c t  and d i l u t i o n  w i th  h o t  p e tro le u m  ( b .p .  8 0 -1 0 0 °) 

y i e ld e d  on c o o lin g  c o lo u r l e s s  n e e d le s  w h ich , a f t e r  r e p e a te d  

c r y s t a l l i s a t i o n  from  th e  above p e tro le u m  had m .p . 1 2 5 -1 2 6 ° . 

Y ie ld ,  0 •26  g * , 62$ .

(Found* C, 6 2 .1 ;  H, 5 .8 ;  N, 31 .9*  C9Hio N4 re (lu *r e s  

C, 6 2 .1 ;  H, 5 .7 ;  N, 3 2 .2 $ ) .
24A tte m p ts  to  c a r r y  o u t  r e d u c t io n  w ith  z in c  d u s t  o r  

w ith  h y d r io d ic  a c id  fo llo w e d  by z in c  d u s t  t r e a t m e n t ^  were 

u n s u c c e s s f u l .

(b ) To a  s o l u t io n  o f  3 - a m i n o - l : 2 : 4 - t r i a z o l e  (0 .5  g . )  i n  

a c e t i c  a c i d  (5 c c . )  was added* 2 -h y d ro x y m e th y le n e c y c lo -  

h ex an o n e66a (0 .7 5  g . ) and th e  m ix tu re  h e a te d  on a  s team  b a th  

f o r  1 h o u r .  As no  c r y s t a l l i s a t i o n  o c c u r re d  a f t e r  s ta n d in g

* F r e s h ly  d i s t i l l e d  2 -b y d ro x y m eth y len ecy c lo h ex an o n e  
r e s i n i f i e s  i n  a  few  d a y s ,  b u t  i f  d i l u t e d  w ith  a b o u t t e n  
volum es o f  e th e r  i t  may be s t o r e d  in  th e  d a rk  a lm o s t 
i n d e f i n i t e l y .



3 9 .

f o r  a  day o r  a f t e r  c o n c e n t r a t io n  th e  s o lu t io n  was e v a p o ra te d  

to  d ry n e s s  u n d e r re d u c e d  p r e s s u r e  and th e  r e s i d u a l  gum su b 

lim ed  a t  160° u n d e r 2 mm. p r e s s u r e .  The p a le  y e llo w  

powdery su b lim a te  c r y s t a l l i s e d  from  b en zen e /h ex an e  in  

c o lo u r l e s s  n e e d l e s ,  m .p . 1 2 2 -1 2 4 ° , w hich  was n o t  d e p re s s e d  

by a d m ix tu re  w ith  m a t e r i a l  p re p a re d  a s  u n d e r ( a ) .

Y ie ld ,  0 .2  g . ,  19$.

(Pound : C, 6 2 .1 ;  H, 5 .8 ;  N, 3 2 .2 .  ^9Hlo N4 re (lu i r e s

C , 6 2 .1 ;  H, 5 .7 ;  N, 3 2 .2 $ ) .

6 :7 - T e t r a m e th y le n e - l :3 :8 - t r i a z a i n d o l i z i n e  (XXXVIII), p . ! 4 » ) . 

A s o l u t i o n  o f  3 - a m i n o - l : 2 : 4 - t r i a z o l e  (0 .5  g . )  and

2 - a n i l in o m e th y le n e c y c lo h e x a n o n e ^ b  (1 .2  g . )  i n  phospho rus

t r i c h l o r i d e  (10 c c . )  was b o i le d  u n d er r e f l u x  f o r  2 h o u r s .  

D i s t i l l a t i o n  o f  th e  e x c e ss  pho sp h o ru s t r i c h l o r i d e  u n d e r 

re d u c e d  p r e s s u r e  l e f t  a  d a rk  gummy r e s id u e  w hich  was su b 

lim ed  a t  200° u n d e r  2 mm. p r e s s u re  g iv in g  a  pow dery y e llo w  

s u b l im a te  w hich a f t e r  c r y s t a l l i s a t i o n  from  hexane form ed 

c o lo u r l e s s  n e e d le s ,  m .p . 1 1 3 -1 1 8 ° . Y ie ld ,  0 .3 5  g . ,  3 4 $ .

A m ixed m .p . w i th  th e  iso m er o b ta in e d  above showed a  d e c id e d  

d e p r e s s io n ,  m .p . 9 0 -9 5 ° .

(Pound: C, 6 2 .2 ;  H, 5 .6 .  ^9Hio N4 r 0 9u ^r e s

C, 6 2 .1 ;  H, 5 .7 $ ) .



7 - C a rb e th o x y - 5 :6 - te t r a m e th y le n e - l :3  : 8 - t r i a z a l n d o l i z i n e  (XL,

p . 1 5 ) .

3 - A m in o - l :2 :4 - t r i a z o le  (4 .2  g . )  was d i s s o lv e d  in  

a lc o h o l  (40 c c . ) ,  e t h y l  c y c lo h e x a n o n e -2 -g ly o x y la te  (9*9 g . )  

a d d e d , and  th e  r e s u l t i n g  s o lu t io n  h e a te d  g e n t ly  u n d e r r e f l u x  

f o r  5 h o u r s .  D uring  r e a c t i o n  some 7 -hyd roxy  compound 

(XXXIV) (2 g . ) was fo rm ed  due p resum ab ly  t o  th e  p re s e n c e  o f  

e th y l  c y c lo h e x a n o n e -2 -c a rb o x y la te  i n  the  g ly o x y l ic  e s t e r  o r  

to  i t s  fo rm a t io n  by  p a r t i a l  d e c o m p o s itio n  o f  th e  g ly o x y lic  

e s t e r  d u r in g  r e a c t i o n .  The hydroxy  compound was f i l t e r e d  

from  th e  c o ld  r e a c t i o n  m ix tu re  and  th e  f i l t r a t e  a f t e r  con

c e n t r a t i o n  gave m a t e r i a l  (1 .5  g . )  m .p . 9 5 -1 0 0 ° , an a d d i t i o n a l  

q u a n t i ty  (3 .5  g . )  m .p . 9 0 -100° b e in g  o b ta in e d  on d i l u t i n g  

th e  m o th e r l i q u o r s  w ith  e t h e r .  The com bined y i e l d  

c r y s t a l l i s e d  fro m  b e n z e n e / l ig h t  p e tro le u m  ( b .p .  8 0 -1 0 0 °) in  

f i n e  c o lo u r l e s s  n e e d le s  o f  th e  above e s t e r  (XL), m .p . 113- 

1 1 5 ° . Y ie ld ,  4 g . ,  3 2 $ .

(Pound : C, 5 8 .3 ;  H, 5 .6 ;  N, 2 2 .8 .  ^12^14^2^4 re<lu ^r e s

C, 5 8 .5 ;  H, 5 .7 ;  N, 2 2 .8 $ )*

T h is  e s t e r  fo rm s s u p e r s a tu r a t e d  s o lu t io n s  when d i s 

s o lv e d  i n  b o i l i n g  w a te r  and  th e  s o l u t io n  a llo w e d  to  c o o l .

O nly a f t e r  much s c r a t c h in g  and  s ta n d in g  i n  th e  r e f r i g e r a t o r  

i s  th e  s u b s ta n c e  re c o v e re d  i n  a  w h ite  powdery fo rm . I t  

c r y s t a l l i s e s  fro m  p e tro le u m  in  f l o c c u le n t  m ic ro -n e e d le s .



When th e  above c o n d e n s a tio n  was c a r r i e d  o u t  in  a c e t i c  

a c id ,_ a ^ 4 d r  s o l u t i o n  (XXXVI) was i s o l a t e d .

H y d ro ly s is  o f  th e  e s t e r  (XL) (1 g . )  was e f f e c t e d  by 

b o i l i n g  i t s  s o l u t io n  in  c o n c e n tr a te d  h y d r o c h lo r ic  a c id .

A f te r  e v a p o ra t io n  to  d ry n e s s  th e  brown h y g ro sc o p ic  r e s id u e  

was vacuum d i s t i l l e d ,  th e  p a r t i a l l y  s o l i d ,  p a le  y e llo w  d i s 

t i l l a t e  on e x t r a c t i o n  w ith  l i g h t  p e tro le u m  (8 0 -1 0 0 °) y i e l d 

in g  c o lo u r l e s s  n e e d le s  o f  5 : 6 - t e t r a m e t h y l e n e - l : 3 : 8 - t r i a z a -  

i n d o l i z in e  (XXXVI) m .p . 123-124° u n d e p re sse d  by a d m ix tu re  

w ith  th e  two sam ples p re p a re d  by o th e r  r o u t e s .  Y ie ld ,  0 .4  g . 

53$ .

(Pounds C, 6 2 .2 ;  H, 5 .6 ;  N, 3 1 .9 .  ^9^10^4 re(lu i r e s

C, 6 2 .1 ;  H, 5 .7 ;  N, 3 2 .2 $ ) .

7 - C a r b o x a m ld o - 5 :6 - t e t r a m e th y le n e - l :5 :8 - t r i a z a in d o l i z in e  

(X LI» p . 1 5 ) .

The e s t e r  (XL) (1 g . )  was d i s s o lv e d  in  a lc o h o l  (10 c c . )  

and c o n c e n tr a te d  ammonia s o l u t io n  (S.G-. 0 .8 8 )  (15 c c . )  a d d e d . 

A f te r  s ta n d in g  o v e rn ig h t  th e  amide was f i l t e r e d ,  w ashed  w ith  

w a te r ,  d r i e d ,  and c r y s t a l l i s e d  from  a lc o h o l  i n  sm a ll  c o lo u r 

l e s s  p r i s m s ,  m .p . 2 6 4 -2 6 6 ° . Y ie ld ,  0 .6  g . ,  65$ .

(Pounds C, 5 5 .5 ;  H, 4 . 9 ;  N, 3 2 .3 .  c 10h i 1 0 N 5  r e q u i r e s

C, 5 5 .3 ;  H, 5 .1 ;  N, 3 2 .3 $ ) .

A s o l u t io n  o f  sodium  h y p o b ro m ite  was p re p a re d  by a d d in g  

brom ine ( 0 .6  c c . )  t o  an  i c e  c o ld  s o l u t io n  o f  sodium  h y d ro x id e



(2 .4  g . )  in  w a te r  (20 c c . ) .  I n to  one t e n t h  o f  t h i s  

s o l u t io n  was s t i r r e d  th e  f i n e l y  powdered am ide (0*22 g . ) .

The m ix tu re  tu rn e d  p in k  a t  th e  s u r f a c e  so s t i r r i n g  was con 

t in u e d  by b u b b lin g  in  n i t r o g e n .  The m ix tu re  was l e f t  f o r

2-J- h o u rs  in  a n  i c e  b a t h  th e n  f i l t e r e d  from  unchanged am ide 

g iv in g  a  r e d  s o l u t i o n .

1 c c . o f  t h i s  f i l t r a t e  was e v a p o ra te d  to  d ry n e s s  and  

th e  r e s id u e  s u b je c te d  t o  vacuum s u b l im a t io n  a t  240° and 

10 mm. p r e s s u r e  b u t  o n ly  a  f i lm  o f  c o lo u r l e s s  gum was ob 

ta in e d  w h ich  d id  n o t  form  a  p i c r a t e .  The r e s t  o f  th e  

s o l u t io n  y i e ld e d  no  amine on c h lo ro fo rm  e x t r a c t i o n .

In  a  m o d if ie d  Hofmann r e a c t i o n  d e s ig n e d  to  i s o l a t e  

u r e th a n e s  from  am ides^®8 th e  am ide (XLI) (0 .2 2  g . )  was d i s 

s o lv e d  in  m e th y l a lc o h o l  (30 c c . ) ,  a  s o l u t io n  o f  sodium  

m e th o x id e , fro m  sodium  (50 m g.) and a lc o h o l  (2 .5  c c . ) ,  ad d ed , 

th e n  one d ro p  o f  b rom ine and th e  m ix tu re  h e a te d  on a  w a te r  

b a th  f o r  10 m in u te s .  On c o o lin g  th e  s o l u t io n  was n e u t r a l i s e d  

w i th  a c e t i c  a c id ,  e v a p o ra te d  to  d ry n e s s ,  and c o n tin u o u s ly  

e x t r a c t e d  w ith  b e n ze n e , to  y i e l d  how ever o n ly  unchanged  

am ide in  50$ y i e l d .

A c tio n  o f  h y d ra z in e  h y d r a te  on th e  e s t e r  (XL).

To th e  e s t e r  (XL) (0 .2  g . ) d i s s o lv e d  in  a lc o h o l  (10 c c . )  

was added  f o u r  d ro p s  o f  90$ h y d ra z in e  h y d ra te  and  th e



s o l u t io n  b o i le d  f o r  4 h o u r s .  The y e llo w  s o lu t io n  was b o i le d  

w ith  c h a r c o a l  f o r  a  f u r t h e r  2 h o u r s ,  f i l t e r e d ,  and  l e f t  t o  

c r y s t a l l i s e .  S to u t  o ran g e  p rism s (a )  form ed in  th e  m id s t 

o f  a  p a le  y e llo w  m ass o f  m ic r o c r y s ta l s  (b) and  w ere p ic k e d  

o u t  by h an d . m .p . (a )  1 8 0 -1 8 3 ° ; m .p . (b ) 1 7 0 -1 7 1 ° , 

m ixed m .p . 1 6 0 -1 6 5 ° . The o range  p r is m s , on r e c r y s t a l l i s a t i o n  

from  a lc o h o l ,  gave  some (b) and  s in c e  th e  a n a ly s i s  o f  a 

sam ple m .p . 184-185° gave no in fo rm a t io n ,  th e  i n v e s t i g a t i o n  

was d i s c o n t in u e d .  (Pound: C, 5 2 .4 ;  H, 4 .5 ;  N, 3 5 .5 $ ) .

7 - A n i l i n o - 5 : 6 - t e t r a m e t h y l e n e - l : 5 : 8 - t r i a z a i n d o l i z i n e  (X L II,

p . 16)*

A s o l u t io n  o f  th e  c h lo ro  compound (XXXV) (1 g . )  in  

a lc o h o l  (5 c c . )  was h e a te d  -under r e f l u x  f o r  2 h o u rs  w ith  

f r e s h l y  d i s t i l l e d  a n i l i n e  (1 g . ) .  On c o o lin g  th e  p ro d u c t  

was f i l t e r e d ,  w ashed w ith  w a te r ,  and c r y s t a l l i s e d  from  a lc o h o l  

in  c o lo u r l e s s  n e e d le s ,  m .p . 2 1 2 -2 1 3 ° . Y ie ld ,  0 .8  g . ,  61$. 

(Pound: C, 6 9 .0 ;  H, 6 .0 ;  N, 2 5 . 8 - C15H15N5 r e q u i r e s

C, 6 9 .9 ;  H, 5 .7 ;  N, 2 6 * 4 $ ).

H y d ro c h lo r id e  o f  7 - ( p  - d ie th y la m in o e th y la m in o ) - 5 :6 - te t r a - 

m e th y le n e -1 :3  : 8 - t r i a z a i n d o l i z i n e  (X L III , p . 1 6 ) .

A s o l u t io h  o f  th e  c h lo ro  compound (XXXV) (2 .5  g . )  and 

N :N -d ie th y le th y le n e d ia m in e  (2 .1  g . )  I n  a lc o h o l  (25 c c . )  was



b o i l e d  u n d e r  r e f l u x  f o r  3 h o u r s .  The a lc o h o l  was d i s t i l l e d  

o f f  on th e  w a te r  b a th  and  th e  p re s s u re  th e n  re d u c e d  t o  2 mm. 

to  rem ove any u n re a c te d  d ia m in e . The r e s id u e  was d i s 

s o lv e d  in  th e  minimum volume o f  h o t  a l c o h o l ,  c o o le d  s l i g h t l y  

and  an  e q u a l  volume o f  e th e r  a d d ed . On s ta n d in g  f i n e  p a le  

brown n e e d le s  w ere d e p o s i te d .  By d i s s o lv in g  th e s e  c r y s t a l s  

in  a l c o h o l ,  b o i l i n g  w ith  c h a r c o a l ,  f i l t e r i n g ,  a d d in g  

s u f f i c i e n t  h o t  d io x a n  to  th e  h o t  f i l t r a t e  to  j u s t  cau se  a  

f a i n t  t u r b i d i t y ,  an d  a llo w in g  to  c o o l ,  l a r g e  t a b u l a r  c r y s t a l s  

were o b ta in e d  w h ich  w ere q u i te  s o lu b le  In  w a te r  and  m o d e ra te 

ly  so i n  a l c o h o l ,  m .p . 2 0 4 -2 0 6 ° . Y ie ld ,  2 .5  g . ,  61$.

(Found: G, 5 5 .6 ;  H, 7 * 6 ; N, 2 5 .7 ;  ^1> 1 1 .0 .  C^gHg^Ng.HCl

r e q u i r e s  C, 5 5 .5 ;  H, 7 .7 ;  N, 2 5 .9 ;  0 1 , 1 0 .9 $ ) .

A ttem p ted  d e h y d ro g e n a tio n  o f  5 :6 - te t r a m e th y le n e - l  : 3 : 8 - t r l a z a - 

i n d o l i z in e  (XXXVI).

( a ) .  The above compound was h e a te d  w ith  p a lla d iu m  b la c k 62 

and w ith  p a l l a d i s e d  c h a r c o a l6 6 9^  in  a  slow  s tre a m  o f  c a rb o n  

d io x id e  w hich was th e n  p a s s e d  th ro u g h  50$ p o ta s s iu m  h y d ro x id e  

s o l u t io n  to  a llo w  m easurem ent o f  h y d ro g en . A t te m p e ra tu re s  

a  l i t t l e  above th e  m e l t in g  p o in t  o n ly  slow  s u b lim a tio n  

o c c u r r e d ,  betw een  2 5 0 °  and  300° th e r e  was r a p id  s u b lim a tio n  

accom pan ied  by some d e c o m p o s itio n . When oL -m e th y ln a p h th a l-  

ene was u se d  as s o lv e n t  co m p le te  d e c o m p o sitio n  to o k  p l a c e .



In  e ac h  c a se  th e  g a s  c o l l e c t e d  d id  n o t  b u rn  so  was p ro b a b ly  

n i t r o g e n .

( b ) .  On h e a t in g  th e  s u b s ta n c e  (0 .1 7  g . )  w i th  s u lp h u r  (60 mg. 

v ig o ro u s  d e c o m p o s itio n  o c c u r re d  w ith  e v o lu t io n  o f  h y d ro g en  

s u lp h id e ,  b u t  n o th in g  c o u ld  be e x t r a c te d  fro m  th e  r e s i d u e .

( c ) .  S o lu t io n s  o f  th e  above compound and c h l o r a n i l  in  
41x y le n e  w ere m ixed and  b o i l e d  f o r  5 h o u r s .  The m ix tu re

became b la c k  and  an  i n t r a c t a b l e  t a r  was o b ta in e d .

( d ) . On b o i l i n g  w ith  N -b ro m o su cc in im id e  i n  c a rb o n  t e t r a 

c h l o r i d e ^  s o l u t io n  fum es o f hyd rogen  brom ide w ere e v o lv e d . 

S u c c in im id e , b u t  no o th e r  hom ogeneous p ro d u c t ,  was i s o l a t e d  

from  th e  r e a c t i o n .
43(e )  • T rea tm en t w ith  p o ta s s iu m  f e r r i c y a n i d e  in  aqueous 

s o l u t io n  r e s u l t e d  in  th e  fo rm a tio n  of some p o ta s s iu m  

f e r r o c y a n id e ,  b u t  no  o th e r  m a t e r i a l  was i s o l a t e d .

A ttem p ted  p r e p a r a t i o n  o f  7 - h y d r o x y - 5 :6 - b e n z - l : 5 :8 - t r i a z a -  

i n d o l i z in e  (X LIX ).

( a ) . 5 -o - io d o b e n z o y la m in o - l  :2 : 4 - t r i a z o l e  (X L V III, p . 1 9 ) .

A n th ranU ic  a c id  was c o n v e r te d  to  o - io d o b e n z o ic  a c i d ,  

r e f lu x e d  w i th  th io n y l  c h l o r i d e ,  th e  r e a g e n t  rem oved , an d  th e  

a c id  c h lo r id e  d i s t i l l e d  in  v a c u o .

3 -A m in o - l:2 :4 4 » tr ia z o le  ( 2 .8  g . )  was d i s s o lv e d  in  

p y r id in e  (10 c c . )  and o - io d o b e n z o y l c h lo r id e  (9 g . )  m e lte d



and  d ro p p ed  i n to  th e  s o l u t io n  w hich  became warm. A f t e r  

s ta n d in g  f o r  s e v e r a l  h o u rs  th e  s o lu t io n  was p o u re d  i n to  

w a te r  (100 c c .)  an d  th e  f i n e  w h ite  p r e c i p i t a t e  f i l t e r e d ,  

w ashed w ith  w a te r ,  an d  c r y s t a l l i s e d  fro m  a lc o h o l  in  r o s e t t e s  

o f  m ic r o c r y s t a l l i n e  n e e d le s ,  m .p . 2 8 5 -3 1 5 ° . Y ie ld ,  7 .5  g . ,  

7 2$ .

(Pound: C, 3 4 .6 ;  H, 2 .3 ;  N, 1 8 .0 .  CgHyON^I r e q u i r e s

C, 3 4 .4 ;  H, 2 .2 ;  N, 1 7 .8 $ ) .

( 1 ) .  On h e a t in g  (X LV III) ( 0 .1  g . )  w i th  d ry  p o ta s s iu m  c a r 

b o n a te  (1 g . )  a n d  a  t r a c e  o f  co p p er b ro n ze  t o  300° th e  

iodo-com pound su b lim e d  unchanged  fro m  th e  m ix tu r e .

( 2 ) .  A s o l u t i o n  o f  (X LV III) (0 .1  g . )  i n  q u in o l in e  (5 c c . )  

w i th  a  t r a c e  o f  c o p p e r  b ro n ze  was r e f lu x e d  f o r  3 h o u r s .

The q u in o l in e  was rem oved by s team  d i s t i l l a t i o n  b u t ,  a f t e r  

e v a p o r a t in g  th e  r e s i d u a l  s o l u t io n  to  d r y n e s s ,  no s u b l im a te  

was o b ta in e d  on h e a t in g  th e  r e s id u e  t o  300° u n d e r  2 mm. 

p r e s s u r e .  W ith o u t c o p p e r  b ro n z e  unchanged  m a t e r i a l  was

i s o l a t e d  on c o o lin g  th e  q u in o l in e  s o l u t i o n .

( 3 ) .  A s o l u t i o n  o f  (X LV III) ( 0 .1  g . ) in  p y r id in e  (10 c c . )  

w i th  c o p p e r  b ro n ze  was r e f l u x e d  f o r  3 h o u r s .  The m ix tu re  

q u ic k ly  became g r e e n ,  th e n  c lo u d y , and  a  g re e n  s o l i d  was 

f i l t e r e d  w h ich  decom posed w ith o u t  m e l t in g  a id  was i n s o lu b le  

in  s o l v e n t s ,  b e in g  a  c o p p e r s a l t  o f  some k in d .



( 4 ) .  A m ix tu re  o f  (XLV III) ( 0 .1  g . )  w i th  t r i e  th y  lam ine  

(2 c c . )  and  n i tro m e th a n e  (5 c c . )  was h e a te d  to  1 5 0 -1 6 0 °  in  

a  s e a l e d  tu b e  f o r  3 h o u r s ^ .  When th e  m ix tu re  was f i l t e r e d  

a  b la c k  s o l i d  and v e ry  d a rk  f i l t r a t e  w ere  o b ta in e d ,  some o f 

th e  c o lo u r  b e in g  due to  f r e e  i o d in e .  No p ro d u c t  c o u ld  be 

i s o l a t e d  from  t h e  r e a c t i o n  w hich seem ed to  have c o m p le te ly  

c h a r r e d .

( b ) • 5 -o -a m in o b e n z o y la m in o - l;2  : 4 - t r i a z o l e  (L I , p . 2 0 ) .

I s a t i n  was o x id is e d  in  g l a c i a l  a c e t i c  a c id  w i th  ch rom ic  

o x id e ,  a s  d e s c r ib e d  by K o lbe6^ ,  th e  p ro d u c t  b e in g  c r y s t a l l i s e d  

from  d io x a n .

I s a t o i c  a n h y d r id e  (8 .2  g . )  and  3 -a m in o - l  : 2 : 4 - t r i a z o l e  

(4 .2  g . )  w ere d i s s o lv e d  i n  d io x an  (150 c c . )  and  th e  s o l u t i o n  

r e f lu x e d  f o r  5 h o u r s .  On c o o l in g  a  s m a ll  am ount (0 .3  g . )  

o f  u n i d e n t i f i e d  m a t e r i a l ,  m .p . 3 6 5 -3 7 0 ° , was d e p o s i te d .

A f te r  e v a p o r a t io n  o f  th e  s o l u t i o n  to  one t h i r d  b u lk  and  

c o o l in g ,  more s o l i d  (L I I )  ( 0 .5  g . )  s e p a r a t e d ,  m .p . 27 0 -2 7 5 ° . 

The f i l t r a t e  on s t a n d in g  a  few  days y i e ld e d  o ra n g e -y e llo w  

c r y s t a l s  (50 m g .) ,  m .p . 2 0 0 -2 0 2 ° , p ro b a b ly  a n tb r a n o y l -  

a n t h r a n i l i c  a c i d .  As much d io x a n  a s  p o s s ib le  was d i s t i l l e d  

fro m  th e  m o th e r l i q u o r s  on a  w a te r  b a th  u n d e r re d u c e d  

p r e s s u r e  and  th e  r e s i d u a l  gum d i s s o l v e d  i n  a  s m a ll  am ount o f 

a l c o h o l .  Prom t h i s  s o l u t i o n  p a le  y e llo w  n e e d le s  (L I)

(1 .2  g . ) ,  m .p . 1 8 0 -1 8 5 ° , w ere d e p o s i t e d .



In  an  a t te m p t to  p u r i f y  (L I) by s u b l im a t io n ,  f i r s t  a  

y e llo w  o i l ,  th e n  a  w h ite  s o l i d  w ere o b ta in e d .  The 

l a t t e r ,  m .p . 2 9 0 -2 9 2 ° , d id  n o t  d e p re s s  th e  m .p . o f  (L I I )  

w h ich  on p u r i f i c a t i o n  a l s o  h ad  m .p . 2 9 0 -2 9 2 ° .

(Pound: L I ; C, 5 3 .3 ;  H, 4 . 5 ;  N, 3 4 .4 .

L I I ;  C, 5 3 .5 ;  H, 4 . 3 ;  N, 3 4 .6 .  C^H^ON^ r e q u i r e s

C, 5 3 .2 ;  H, 4 . 4 ;  N, 3 4 .5 $ ) .

T rea tm en t o f  (L I) w ith  a c e t i c  a n h y d rid e  m ere ly  c o n 

v e r t e d  i t  to  (L I I )  w h ile  a  s o l u t io n  o f  (L I I )  in  d i l u t e  

h y d r o c h lo r ic  a c i d ,  on th e  a d d i t i o n  o f  sodium  n i t r i t e ,  gave 

a brow n s o l u t i o n  from  w hich  n o th in g  c o u ld  be i s o l a t e d .

( ° )  3 - o - n i t r o b e n z o y la m ln o - l  :2 : 4 - t r l a z o l e  ( L I I I ,  p . 2 0 ) .

By n e u t r a l  p o ta s s iu m  p e rm an g an a te  o x id a t io n  o f  o - n i t r o -  

to lu e n e  o - n i t r o b e n z o ic  a c id  was p re p a re d  and  c o n v e r te d  to  

th e  a c id  c h lo r id e  by t r e a tm e n t  w ith  t h io n y l  c h lo r id e  fo llo w e d  

by vacuum d i s t i l l a t i o n .

To a  s o l u t i o n  o f  3 - a m i n o - l : 2 : 4 - t r i a z o l e  (4 g . ,  2 m o ls .)  

in  d io x a n  (40 c c . )  was added  a  s o l u t io n  o f  o - n i t r o b e n z o y l  

c h lo r id e  (3 .6  g . ,  1 m o l.)  i n  d io x a n  (10 c c . ) .  The p ro d u c t  

s e p a r a te d  o u t  a s  an  o i l  w hich  g r a d u a l ly  s o l i d i f i e d .  The 

s o l i d  was t r i t u r a t e d  w i th  w a te r  and th e  a m in o t r ia z o le  

h y d ro c h lo r id e  r e c o v e r e d ,  th e  in s o lu b le  r e s id u e  b e in g  d r i e d  

and  c r y s t a l l i s e d  fro m  d io x an  in  p a le  y e llo w  p r is m s ,



m .p . 2 3 8 -2 4 3 ° . Y ie ld ,  3 .7  g . ,  82$ .

(Pound: C, 4 6 .5 ;  H, 3 . 0 ;  N, 3 0 .4 .  CgH^O^Ng r e q u i r e s

C, 4 6 .3 ;  H, 3 . 0 ;  N, 3 0 .0 $ ) .

A s u s p e n s io n  o f  th e  n i t r o  compound ( L I I I )  (0 .2 3 3  g . )

in  a lc o h o l  (25 c c . )  was sh ak en  w ith  hyd ro g en  and  2$

p a l l a d i s e d  s t r o n t iu m  c a rb o n a te  (0*2 g . )  t i l l  th e  t h e o r e t i c a l

volume o f  h y d ro g en  (67 c c . )  f o r  r e d u c t io n  o f  th e  n i t r o  g ro u p

to  am ino h a d  been  a b so rb e d  (3 h o u rs )  . The re d u c e d  m a t e r i a l

an d  c a t a l y s t  w ere b o i le d  w ith  more a lc o h o l  (100 c c . ) ,

f i l t e r e d ,  and e x t r a c t e d  a g a in  w ith  a lc o h o l  (100 c c . )  an d

th e  com bined e x t r a c t s  c o n c e n t r a te d .  The f a i n t l y  f l u o r e s c e n t
os o l u t io n  d e p o s i te d  w h ite  m ic ro  c z y s t a l s ,  m .p . 290 , i d e n t i c a l  

w i th  (L I I )  (Mixed m .p . ) .  Y ie ld ,  0 .1 8  g . ,  8 9 $ .

The n i t r o  compound ( L I I I )  (2 .5  g . )  was d i s s o lv e d  in  

n i t ro b e n z e n e  (50 c c . )  an d  th e  s o l u t io n  g e n t ly  b o i l e d  f o r  

3 h o u rs*  On c o o l in g ,  brow n c r y s t a l l i n e  p l a t e s  s e p a r a t e d ,  

w ere c o l l e c t e d ,  w ashed  w i th  e t h e r ,  d i s s o lv e d  i n  b o i l i n g  w a te r  

( 1 1 « ) ,  f i l t e r e d ,  c h a r c o a l  added , and  th e  m ix tu re  s lo w ly  

b o i l e d  down to  a b o u t 700 c c . ,  th u s  s te a m  d i s t i l l i n g  o f f  an y  

r e s i d u a l  n i t r o b e n z e n e .  The f i l t e r e d  s o l u t io n  on c o o l in g  

d e p o s i te d  s m a ll  w h ite  p r is m s  w hich  a f t e r  r e p e a te d  c r y s t a l l i s a 

t i o n  from  w a te r  and th e n  from  n ltro m e th a n e  had  m .p . 2 7 1 -2 7 2 ° . 

Y i e ld ,  1 .8 6  g . ,  7 4 $ .



(Pound: C, 4 6 .4 ;  H, 3 . 1 ;  N, 2 9 .8 .  CgH^OgNg r e q u i r e s

C, 4 6 .3 ;  H, 3 . 0 ;  N, 3 0 .0 $ ) .

T h is  is o m e r is e d  m a t e r i a l  (LIV) (0 .2 3 3  g . )  In  a lc o h o l  

(25 c c . )  was re d u c e d  In  th e  same m anner a s  th e  n i t r o  com

pound ( L I I I )  a b o v e , t a k i n g  how ever o n ly  10 m in u te s .  The 

p ro d u c t  was i s o l a t e d  a s  b e fo r e  in  s i m i l a r  y i e l d ,  m .p . 2 9 0 ° , 

and  p ro v ed  t o  be i d e n t i c a l  w i th  ( L I I ) .

A m ix tu re  o f  ( L I I I )  and  (LIV) h a d  m .p . 2 3 0 -2 3 5 ° .

(d ) 3 - o - N i t ro b e n z y l id e n e a m in o - l  :2 : 4 - t r l a z o l e .

o -N itro b e n z a ld e h y d e  (1  g . ) and 3 -a m in o - l  : 2 : 4 - t r i a z o l e  

(1 g . )  in  a lc o h o l  (20 c c . )  was r e f lu x e d  f o r  3 h o u r s .  The 

y e llo w  am orphous s o l i d  w h ich  s e p a r a te d  o u t ,  m .p . 185 -190° 

( d e c . ) ,  was r a t h e r  i n s o lu b le  in  o rg a n ic  s o lv e n ts  and 

d i f f i c u l t  t o  p u r i f y .

N -(ff  -D ie th y la m in o e th y l) -o - io d o b e n z a m id e  h y d ro c h lo r id e  

(LV, p . 2 2 ) .

o - Io d o b e n z o y l c h lo r id e  (5 g . )  in  ben zen e  (10 c c . )  was 

added  g r a d u a l ly  t o  N :N -d ie th y le th y le n e d ia m in e  (2 .4  g . )  in  

ben zen e  (5 c c . )  w ith  c o o l in g .  The m ix tu re  became h o t  and 

p a s t y .  The benzene  was d i s t i l l e d  o f f  and th e  r e s id u e  

c r y s t a l l i s e d  fro m  d io x a n  i n  lo n g  f l a t  p r is m s , m .p . 1 6 5 -1 6 8 ° . 

Y i e ld ,  7 .4  g . ,  c a .  100$ .



(Pound: C, 4 0 .8 ;  H, 5 . 1 ;  N, 7 . 4 .  C1 3 Hl g 0N2 I .H C l  r e 

q u i r e s  C, 4 0 .8 ;  H, 5 . 2 ;  N, 7 . 3 $ ) .

A s o l u t i o n  o f  th e  amide (5 g . ) i n  w a te r  (10 c c . )  was 

made s t r o n g l y  a l k a l i n e ,  e x t r a c t e d  w i t h  x y le n e ,  and  th e  

e x t r a c t  d r i e d  w i th  p o ta s s iu m  c a r b o n a t e .

To th e  d ry  x y le n e  e x t r a c t  (40 c c . )  3 - a m in o - l  :2 :4 -  

t r i a z o l e  (0 .6  g . ) ,  p o ta s s iu m  c a r b o n a te  ( 0 .5  g . ) ,  a n d  c o p p e r  

b ro n z e  (50 m g.) were a d d e d ,  t h e  m ix tu re  b e in g  s t i r r e d  f o r  

8  h o u r s  u n d e r  r e f l u x .  A f t e r  a d d in g  c o n c e n t r a t e d  sodium  

h y d ro x id e  s o l u t i o n  to  th e  m ix tu re  and  s h a k in g ? th e  x y le n e  

l a y e r  was s e p a r a t e d ,  w ashed , and d r i e d .  On e v a p o r a t i o n  a  

gum was o b ta in e d  w hich  was b o i l e d  w i th  p h o sp h o ru s  t r i 

c h l o r i d e  (15 c c . )  f o r  3 h o u r s ,  e x c e s s  r e a g e n t  removed, t h e

r e s i d u e  made a l k a l i n e ,  e x t r a c t e d  w i th  c h lo ro f o r m ,  and th e

c h lo r o f o rm  e x t r a c t  e v a p o r a te d  t o  d r y n e s s .  The r e s i d u e ,  

h e a t e d  i n  a  b a t h  a t  2 2 0 °  u n d e r  2  mm., gave a  p a le  y e l lo w  

o i l y  d i s t i l l a t e  w h ich  c o u ld  n o t  be o b t a in e d  s o l i d  n o r  a s  a  

s o l i d  p i c r a t e .

The o t h e r  h a l f  o f  t h e  x y le n e  e x t r a c t  t r e a t e d  w i th  th e  

p r e v io u s  r e a g e n t s  i n  th e  r e v e r s e  o r d e r  gave no p r o d u c t .

6 : 7 - B e n z - l : 5 : 8 - t r i a z a - 5 - i n d o l i z o n e  (LXI, p . 2 2 ) .

3 - A m i n o - l : 2 : 4 - t r i a z o l e  ( 2 .5  g . ) ,  p o ta s s iu m  c a r b o n a t e  

( 2 .5  g - ) *  p o ta s s iu m  o - io d o b e n z o a te  ( 8 .5  g « ) ,  co p p er  b ro n z e  

(0*13 g . ) and am yl a l c o h o l  ( 8  c c . )  w ere s t i r r e d  u n d e r



r e f l u x  on an o i l  bath, f o r  8  ho u rs*  When c o ld  th e  s o l i d  was

f i l t e r e d ,  w ashed w i th  e t h e r ,  d i s s o l v e d  i n  d i l u t e  p o ta s s iu m

h y d ro x id e  s o l u t i o n ,  f i l t e r e d  from  cop per  b r o n z e ,  and  p o u re d  

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

p r e c i p i t a t e  was washed w i th  d i l u t e  s u lp h u ro u s  a c i d ,  d r i e d ,  

and p u r i f i e d  by s u b l i m a t io n  a t  180-200° u n d e r  2  mm. p r e s s u r e ,  

fo l lo w e d  b y  c r y s t a l l i s a t i o n  from  d io x an  in  s t o u t  t r a n s p a r e n t  

n e e d l e s  which became *d iite  on d r y i n g ,  m .p .  2 3 2 -2 3 7 °  w i th  

s u b l i m a t io n .  Y i e l d ,  1 .7  g . ,  31$ .

(Pound: C, 5 8 .5 ;  H, 3 * 1 ;  N, 2 9 .7 .  CgHgON^ r e q u i r e s

C, 5 8 .1 ;  H, 3 . 2 ;  N, 3 0 .1 $ ) .

A tte m p te d  c h l o r i n a t i o n  o f  5 : 6 - b e n z - l : 3  : 8 - t r i a z a - 5 - i n d o l i z o n e  

(L X I) .

U sing  0 .2  g .  i n  e ac h  c a s e ,  t h i s  compound r e s i s t e d  

c h l o r i n a t i o n  u n d e r  th e  f o l lo w in g  c o n d i t i o n s  : -

( a ) .  R e f lu x in g  w i t h  a  l a r g e  e x c e s s  o f  p h o s p h o ry l  c h l o r i d e  

f o r  3 up t o  24 h o u r s ,  rem ov ing  e x c e s s  r e a g e n t  and p o u r in g  

on to  i c e .

( b ) .  A vo id ing  c o n t a c t  w i th  w a te r  by e x t r a c t i n g  th e  d ry  

r e s i d u e  w i t h  benzene fo l lo w e d  b y  s u b l i m a t io n  o f  r e s i d u e  and 

e v a p o r a te d  e x t r a c t .

( c ) .  C a r ry in g  o u t  th e  r e a c t i o n  w i t h  a  m ix tu re  o f  p h o sp h o ru s  

oxy- and p e n t a c h l o r i d e  ( w i th  and w i th o u t  d i m e t h y l a n i l i n e )



a t  150° f o r  3 h o u rs  and a t  300° f o r  48  h o u r s .  A d a rk  i n 

s o l u b l e  powder was o b ta in e d  a t  150° w i th  d i m e t h y l a n i l i n e  

and a t  300° w i th o u t  i t .

What was a p p a r e n t l y  a  h y d r o c h lo r id e  was once i s o l a t e d  

u n d e r  ( a )  m .p . 2 3 5 ° ,  m ixed m .p .  w i t h  (LXI) show ing no 

d e p r e s s i o n .

(Pound: N, 2 5 .4 5 .  Cgl^ON^.HCl r e q u i r e s  N, 2 5 .2 $ ) .

N i t r a t i o n  o f  5 : 6 - b e n z - l  :5 : 8 - t r i a z a - 5 - i n d o l i z o n e  (L X I) .

The above compound (LXI) (0*1 g . )  was added  to  c o ld  

fum ing  n i t r i c  a c i d  (5 c c . )  i n  *fcich i t  a t  once d i s s o l v e d .

On s t a n d i n g  f o r  s e v e r a l  d a y s ,  rem oving the  a c i d  u n d e r  r e 

du ced  p r e s s u r e ,  and a d d in g  w a te r  to  th e  r e s i d u e  a  p a l e  y e l lo w  

powder was o b t a i n e d .  I t  was d i f f i c u l t l y  s o l u b l e  i n  th e  

u s u a l  s o l v e n t s  c r y s t a l l i s i n g  from  e th y le n e  g l y c o l  i n  p a l e  

y e l lo w  m ic ro p r is m s  (LXII) m .p . 3 57 -3 59°  ( d e c . ) .  Y i e ld ,  0 .1  g 

80$.

(Pound: G, 4 7 . 5 ;  H, 2 . 5 ;  N, 3 0 . 1 .  C9 H5 ° 3 N 5  r e q u i r e s

G, 4 6 . 8 ;  H, 2 . 2 ;  N, 3 0 .3 $ ) .

A t te m p te d  s y n t h e s i s  o f  (L X II) .

3 -A m in o - l : 2 : 4 - t r l a z o l e  (0 . 8  g . ) ,  p o ta s s iu m  2 - c h l o r o - 5 -  

n i t r o b e n z o a t e  (2 .4  g«), p o ta s s iu m  c a r b o n a te  ( 0 .8  g * ) ,  c o p p e r  

b ro n z e  (50 m g .) ,  a n d  n i t r o b e n z e n e  (10 c c . )  were s t i r r e d  a t



200° f o r  5 h o u r s .  The p r o d u c t  was i s o l a t e d  by f i l t e r i n g ,  w ash in g  jl 

w i th  e t h e r ,  d i s s o l v i n g  i n  d i l u t e  a l k a l i ,  f i l t e r i n g ,  and a d d in g  th e  

s o l u t i o n  to  a  s l i g h t  e x c e s s  o f  d i l u t e  h y d r o c h l o r i c  a c i d .  B eing  

much l e s s  v o l a t i l e  th a n  (LXI) d u r in g  vacuum s u b l im a t io n  t h i s  m ethod 

was i n c o n v e n ie n t .  I t  s e p a r a t e d  from  e th y le n e  g l y c o l  o r  n i t r o b e n z e n e  

a s  an  o ran g e  y e l lo w  pow der, m .p .  340 -3 50°  w i th  d a rk e n in g  above 300°. 

Y i e l d ,  1 .2  g .  Owing to  t h e  d a rk e n in g  and  d i f f u s e  m .p . ,  m ix in g  

w i t h  (LXII) showed no c o n c lu s iv e  e f f e c t  on th e  m .p .

5 - H y d r o x y - 6 : 7 - t r i m e t h y l e n e - l  :5 :8 - t r i a z a i n d o l l z i n e  (L X III ,  p . 2 4 ) .

A s o l u t i o n  o f  3 - a m i n o - l : 2 : 4 - t r i a z o l e  (4 g . )  and  e t h y l  c y c l o -  

p e n ta n o n e - 2 - c a r b o x y l a t e  ( 8  g . )  I n  a l c o h o l  (50 c c . )  was g e n t l y  r e 

f l u x e d  f o r  24 h o u r s .  On c o o l i n g  t h e  hydroxy  compound was f i l t e r e d ,  

t h e  f i l t r a t e  c o n c e n t r a t e d  t o  s m a l l  b u lk  and th e  r e s t  o f  th e  m a te r ia l  

w h ich  s e p a r a t e d  was f i l t e r e d  and  th e  com bined y i e l d  c r y s t a l l i s e d  

from  b o i l i n g  w a te r  (300 c c . ) ,  m .p . 290°  ( d e c . ) .  Y i e l d ,  5 g . , 60$. 

(Pound: C, 54 *7 ; H, 4 * 7 ;  N, 3 1 . 5 .  CgHgON^ r e q u i r e s

C, 5 4 .5 ;  H, 4 . 8 ;  N, 3 1 . 8 $ ) .

5 - C h l o r o - 6 : 7 - t r i m e t h y l e n e - l : 3 : 8 - t r i a z a i n d o l i z I n e  (LXIV, p . 2 4 ) .

When a  s o l u t i o n  o f  t h e  hydro xy  compound (L X III)  ( 2 .5  g . )  i n  

p h o s p h o ry l  c h l o r i d e  (40 c c . )  was b o i l e d  u n d e r  r e f l u x  f o r  5 h o u r s ,  

e x c e s s  r e a g e n t  removed u n d e r  r e d u c e d  p r e s s u r e ,  and  ic e  added  t o  th e  

r e s i d u e ,  a  deep  r e d  s o l u t i o n  was o b t a i n e d .  C o n c e n t r a t e d  ammonia 

s o l u t i o n  (S*G. 0 . 8 8 ) was now added t o  a lm o s t  n e u t r a l i s e  th e  s o l u 

t i o n  w h ich  was k e p t  c o ld  by a d d in g  p i e c e s  o f  i c e .  A p in k  p r e c i p i -



t a t e  was f i l t e r e d  and th e  f i l t r a t e  e x t r a c t e d  w i t h  b e n z e n e .  T£e 

p r e c i p i t a t e  and e x t r a c t  were d r i e d ,  com bined , b o i l e d  w i th  c h a r c o a l ,  

f i l t e r e d ,  c o n c e n t r a t e d ,  and  d i l u t e d  w i t h  l i g h t  p e t r o le u m .  C o lo u r 

l e s s  n e e d l e s  were o b ta in e d  a f t e r  s e v e r a l  r e c r y s t a l l i s a t i o n s  from  

l i g h t  p e t r o le u m ,  m .p . 1 68 -16 9°•  Y i e l d ,  1 .1  g . ,  40$ .

(Pound: C, 4 9 . 5 ;  H, 3 . 5 ;  N, 2 8 .5 .  GgH^N^Cl r e q u i r e s

C, 4 9 .4 ;  H, 3 . 6 ;  N, 2 8 .8 $ ) .

6 : 7 - T r i m e t h y l e n e - l : 5 : 8 - t r i a z a i n d o l i z i n e  (LXV, p . 2 4 ) .

A s o l u t i o n  o f  th e  c h lo r o  compound (LXIV) (0-194 g . ) In  a l 

c o h o l  (20 c c . )  was shaken  w i th  h y d ro g en  and  15$ p a l l a d i s e d  b a r iu m  

s u l p h a t e ^ 8  ( 0 .2  g . )  t i l l  2 2 .4  c c .  o f  hydrog en  h ad  b een  a b s o r b e d .  

A f t e r  f i l t e r i n g  and w ash ing  th e  c a t a l y s t  w i th  a  l i t t l e  a l c o h o l  t h e  

f i l t r a t e  and w ash in g s  were c o n c e n t r a t e d  to  s m a l l  b u lk  and  c o n c e n 

t r a t e d  ammonia s o l u t i o n  (2 drops) a d d e d .  The p r e c i p i t a t e  was f i l 

t e r e d ,  w ashed  w i t h  w a t e r ,  d r i e d ,  and c r y s t a l l i s e d  from  l i g r o i n  

( b .p .  1 0 0 -1 2 0 ° )  i n  c l u s t e r s  o f  s h o r t  n e e d l e s ,  m .p . 2 0 7 -2 0 8 °d .

Y i e l d ,  0 .1 2  g . ,  75$ .

(Pound: C, 59*9 ; H, 5 . 1 ;  N, 3 4 . 8 .  CqHqN^ r e q u i r e s

C, 6 0 .0 ;  H, 5 . 0 ;  N, 3 5 . 0 $ ) .

In  a  R a s t  m o le c u la r  w e ig h t  d e t e r m i n a t i o n  t h i s  m a t e r i a l  (2.1mg« 

i n  camphor (34*9 m g.) d e p r e s s e d  th e  m .p . from  177° t o  1 5 8 ° ,  g i v in g  

a  m o le c u la r  w e ig h t  a b o u t  130 , t h u s  e l i m i n a t i n g  th e  p o s s i b i l i t y  o f  

i t s  b e in g  a  d i - t r i a z a i n d o l i z y l .

5 : 6 - T r i m e t h y l e n e - l  :5 : 8 - t r i a z a i n d o l l z i n e  (LXVI, p . 2 4 ) .

S o l u t i o n s  o f  3 - a m i n o - l : 2 : 4 - t r i a z o l e  ( 0 .9  g . )  and
66

2 -h y d ro x y m e th y le n e c y c lo p e n ta n o n e  ( 1 . 2  g . )  e a c h  i n  a l c o h o l



56

(10 c c . )  were m ixed and  k e p t  a t  40°  f o r  s e v e r a l  d a y s .  A 

w h i te  amorphous s o l i d  (0 .9  g . )  m .p . 1 8 0 -1 8 5 °  s e p a r a t e d  and 

a f u r t h e r  q u a n t i t y  ( 0 .3  g . ) was o b t a in e d  by c o n c e n t r a t i o n  

o f  th e  m o th e r  l i q u o r s *  On d i s s o l v i n g  t h e  s o l i d  i n  b o i l i n g  

a l c o h o l  and a l lo w in g  t o  c o o l ,  s o l i d  s lo w ly  d e p o s i t e d  on th e  

w a l l s  o f  the  f l a s k  w i t h  a  m e l t in g  p o i n t  lo w e r  th a n  b e f o r e ,  

m .p . 1 7 8 -1 8 2 ° .  F i n a l l y  i t  was c r y s t a l l i s e d  from  b e n z e n e /  

a c e t i c  a c i d  m ix tu re  i n  p i n k i s h  m ic ro p r is m s  w hich  l o s t  t h e i r  

c o lo u r  on d r y in g  i n  a  vacuum p i s t o l ,  m .p .  1 7 5 -1 8 0 ° ,  which 

a n a l y s i s  showed t o  c o n s i s t  o f  2 - ( 3 f - t r i a z o l y l a m in o m e th y l -  

e n e ) - c y c lo p e n ta n o n e  (LXVII) .

(Found: C, 5 3 .9 ;  H, 5 . 6 ;  N, 3 1 .3 .  ^ 8 ^ 1 0 ^ 4  reclu ^r e s

C , 5 3 * 9 ; H, 5 . 7 ;  N, 3 1 . 4 # ) .

When a  s o l u t i o n  o f  t h i s  compound o r  o f  th e  above r e 

a c t a n t s  i n  g l a c i a l  a c e t i c  a c id  was b o i l e d  u n d e r  r e f l u x  f o r  

s e v e r a l  h o u rs  and th e  a c e t i c  a c i d  rem oved u n d e r  re d u c e d  

p r e s s u r e  from  a  w a t e r  b a th  a  d a r k  gummy r e s i d u e  was o b t a i n e d .  

S e v e r a l  e x t r a c t i o n s  o f  t h i s  gum w i th  b o i l i n g  l i g r o i n  ( b .p .  

1 0 0 - 1 2 0 ° )  y i e l d e d ,  on t r e a t m e n t  w i th  c h a r c o a l  and c o n c e n 

t r a t i n g ,  c o l o u r l e s s  f l a t  p r i s m s ,  m .p . 1 3 3 -1 3 4 °•  Y i e l d ,  1 .1  g .  

64# •

(Found: C, 6 0 .3 ;  H, 5 . 0 ;  N, 3 4 .8 .  c qH8N4 re(lu i r e s

C, 6 0 .0 ;  H, 5 . 0 ;  N, 3 5 . 0 # ) .



B62 -An i l  i n  ome th y  le n e  cy c lo p en  t  an one

When a n i l i n e  (0 -93  g . )  was added  t o  a s o l u t i o n  o f  2 -h y d ro x y -  

met hy l e n e  eye lo p en  t a n  one ( 1 . 1 2  g . )  i n  a l c o h o l  ( 1 0  c c . )  and th e  

m ix tu re  g e n t l y  b o i l e d  u n d e r  r e f l u x  f o r  1 0  m in u te s  and th e n  a l lo w e d  | 

t o  c o o l ,  b r i g h t  y e l lo w  c r y s t a l s  were d e p o s i te d *  m .p . 1 7 8 -1 7 9 ° .  

( P e rk in  e t  al"*-̂  q u o te  m .p . 174° and g iv e  no a n a l y s i s ) .  j

Y i e l d ,  1 .6  g . ,  8 6 $ .  ;

(Pound: C, 7 7 .2 ;  H, 7 . 0 ;  N, 7 . 5 .  C^EL^ON r e q u i r e s  !

C, 7 7 .0 ;  H, 7 . 0 ;  N, 7 . 5 $ ) .

On a d d i t i o n  o f  p h o sp h o ru s  t r i c h l o r i d e  t o  t h i s  compound, i n  

p r e p a r a t i o n  f o r  c o n d e n s a t io n  w i th  3 - a m i n o - l : 2 : 4 - t r i a z o l e ,  t h e  m ix

t u r e  a t  once w en t b l a c k  and a p p e a re d  t o  have c o m p le te ly  decomposed.

5 - A m in o te t r a z o l e .

The f o l lo w in g  m o d i f i c a t i o n  o f  T h ie le * s  method®^ was u s e d : -  

To a m in o g u a n id in e  b i c a r b o n a t e  (100 g . ) was s lo w ly  ad d ed  lOff n i t r i c  

a c i d  (150 c c . )  and  a  s o l u t i o n  o f  sodium  n i t r i t e  (50 g . )  i n  w a te r  

(150 c c . )  s lo w ly  d ro p p ed  i n t o  the  s o l u t i o n  w i th  s t i r r i n g  t i l l  a l l

th e  am in o g u an id in e  h ad  r e a c t e d  a s  shown by th e  p re s e n c e  o f  f r e e  

n i t r o u s  a c i d .  D u rin g  th e  r e a c t i o n  th e  t e m p e r a tu re  was k e p t  a t  

4 0 °  by c o o l i n g  th e  r e a c t i o n  m ix tu re  in  a  w a te r  b a t h  t o  w hich  p i e c e s  

o f  i c e  were p e r i o d i c a l l y  a d d e d .  The s o l u t i o n  was c h i l l e d ,  a lm o s t  

n e u t r a l i s e d  w i t h  c o n c e n t r a t e d  ammonia s o l u t i o n ,  an h y d ro u s  sodium  

a c e t a t e  (50 g . ) a d d e d ,  and th e  m ix tu r e  t a k e n  q u i c k l y  t o  b o i l i n g  

p o i n t  and k e p t  b o i l i n g  f o r  1 0  m in u te s ,  d u r in g  w hich  th e  s o l u t i o n  

became d a r k  g r e e n .  A f t e r  s t a n d i n g  o v e r n i g h t  th e  p a le  g re e n  

c r y s t a l s  were f i l t e r e d  and d i s s o l v e d  i n  b o i l i n g  w a te r  ( 2 0 0  c c . ) .



The c r y s t a l s  w hich  s e p a r a t e d  t h i s  tim e were b r i g h t  y e l lo w  b u t  a f t e r  

b o i l i n g  in  a  f r e s h  volume o f  w a te r  ( 2 0 0  c c . )  w i th  c h a r c o a l  f o r  2  

h o u rs  and f i l t e r i n g  th e  c o o le d  s o l u t i o n  d e p o s i t e d  c o l o u r l e s s  

c r y s t a l s  o f  5 - a m i n o te t r a z o l e  m o n o h y d ra te .  By t r e a t i n g  th e  f i l 

t r a t e  p lu s  p r e v io u s  m o ther  l i q u o r s  w i t h  c h a r c o a l  and c o n c e n t r a t i n g  

a  f u r t h e r  y i e l d  ( 2 .5  g . )  was o b t a i n e d .  M.p. 2 00 -2 01°  ( d e c . ) .

Y i e l d ,  5 2 .5  g . , 69$ .

7 -H ydroxy-5  : 6 - t e t r a m e t h y l e n e - 1 : 2  :3 :8 - t e t r a z a i n d o l i z i n e  (L X V III ,p .2 5 )  

5 -A m in o te t r a z o le  (10 g . )  was d i s s o l v e d  in  g l a c i a l  a c e t i c  a c i d  

(50 c c . ) ,  e t h y l  c y c lo h e x a n o n e - 2 - c a r b o x y la te  (17 g . )  ad d ed , and th e  

s o l u t i o n  b o i l e d  g e n t l y  u n d e r  r e f l u x  f o r  3 h o u r s .  The s o l v e n t  was 

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

r e s i d u e ,  d i s s o l v e d  i n  w a t e r ,  was b o i l e d  w i th  c h a r c o a l  f o r  1  h o u r .

On f i l t e r i n g  and  a l l o w in g  t o  c o o l ,  c o l o u r l e s s  n e e d l e s  were ob 

t a i n e d ,  m .p .  200° ( d e c . ) .  Y i e l d ,  16 g . ,  84$ .

(Pound: C, 5 0 .5 ;  H, 4 . 9 ;  N, 3 6 .7 .  CgHgONg r e q u i r e s
C, 5 0 .3 ;  H, 4 . 7 ;  N, 3 6 .7 $ ) .

7 - C h l o r o - 5 : 6 - t e t r a m e t h y l e n e - 1 : 2 :3 :8 - t e t r a z a i n d o l i z i n e  (LXIX, p . 2 5 ) .

The hydroxy  compound (LXVIII) (5 g . )  was h e a t e d  u n d e r  r e f l u x  • 

w i t h  p h o s p h o ry l  c h l o r i d e  (20 c c . )  f o r  4 h o u r s  and th e  e x c e s s  r e 

a g e n t  th e n  d i s t i l l e d  o f f  -under r e d u c e d  p r e s s u r e  from  a  w a te r  b a t h .  

The r e s i d u e ,  mixed w i th  i c e ,  was a lm o s t  n e u t r a l i s e d  w i th  co n ce n 

t r a t e d  ammonia s o l u t i o n ,  t r i t u r a t i n g  th e  m ix tu r e  t i l l  th e  gummy 

m a t e r i a l  s o l i d i f i e d  to  a  brown pow der. The s o l i d  was then  f i l t e r e d ,

washed w i th  w a t e r ,  d r i e d  i n  a  d e s i c c a t o r ,  and  su b l im e d  a t  1 1 0 - 1 2 0 ° 

u n d e r  3 mm. p r e s s u r e  a s  f i n e  c o l o u r l e s s  n e e d l e s .  The s u b l im a te



was c r y s t a l l i s e d  from  l i g h t  p e t r o le u m  ( b .p .  8 0 -1 0 0 ° )  in  

n e e d l e s ,  m .p . 9 7 -9 9 ° .  Y i e l d ,  3 g . ,  5 4$ .

(Pound: C, 4 6 .0 ;  H, 4 * 0 ;  N, 3 3 .2 .  CgHgNgCl r e q u i r e s

C, 4 5 .8 ;  H, 3 . 9 ;  N, 3 3 .4 $ ) .

5 :6 - T e t r a m e th y le n e - 1 :2 : 5 : 8 - t e t r a z a i n d o l i z i n e  (LXX, p . 2 5 ) .

( a ) .  A s o l u t i o n  o f  th e  ch lo ro -com p oun d  (LXIX) ( 0 .2  g . )  in

a c e to n e  (15 c c . )  was d e h a lo g e n a te d  by  s h a k in g  w i t h  hyd rog en  

and  2 $  p a l l a d i s e d  s t r o n t i u m  c a r b o n a te  (0 * 2  g . )  t i l l  an 

a b s o r p t i o n  o f  2 2 .4  c c .  had  b e en  e f f e c t e d .  The m ix tu r e  was 

h e a t e d  w i th  ace to n e  ( 2 0  c c . ) ,  f i l t e r e d ,  and th e  f i l t r a t e  

e v a p o r a te d  t o  d r y n e s s .  The r e s i d u e  was e x t r a c t e d  w i t h  

b e n z e n e ,  th e  e x t r a c t  c o n c e n t r a t e d  t o  s m a l l  b u l k ,  a n d  h o t  

l i g r o i n  ( b . p .  1 0 0 -1 2 0 ° )  a d d e d .  On c o o l i n g  c o l o u r l e s s  a c i -  

c u l a r  p r ism s  were o b t a i n e d  w h ich  a f t e r  r e p e a t e d  c r y s t a l l i s a 

t i o n  from  l i g r o i n  had  m .p . 1 2 2 -1 2 3 ° .  Y i e l d ,  0 .0 8  g . ,  4 4 $ .  

(Found: C, 5 4 .9 ;  H, 5 . 2 ;  N, 4 0 * 1 . C8H9N5 reclu i l ‘e 3

C, 5 4 .8 ;  H, 5 . 2 ;  N, 4 0 .0 $ ) .

( b ) .  5 -A m in o te t r a z o le  (10 g . )  was d i s s o l v e d  in  a l c o h o l

( 1 0 0  c c . )  and  2 -h y d ro x y m e th y le n e c y c lo h e x a n o n e  ( 1 2 . 6  g . )  a d d e d ,  

t h e  m ix tu re  b e in g  b o i l e d  u n d e r  r e f l u x  f o r  s e v e r a l  h o u r s .

The p r o d u c t  c r y s t a l l i s e d  on c o o l in g  i n  c o l o u r l e s s  p l a t e s ,  

m .p . 122-123°  a lo n e  o r  m ixed  w i t h  a  sam ple  p r e p a r e d  a s  u n d e r

( a ) .  C o n c e n t r a t i o n  o f  th e  f i l t r a t e  a f f o r d e d  a d d i t i o n a l



m a t e r i a l .  Y i e l d ,  14 g . ,  80 $ .

(Pound: C, 54*9; H, 5 . 3 ;  N, 4 0 .1 .  C . H J  r e q u i r e so 9 5
C, 5 4 .8 ;  H, 5 . 2 ;  N, 4 0 .0 $ ) .

7 - A n l l l n o - 5 : 6 - t e t r a m e t h y l e n e - l  :2 :3 :8 - t e t r a z a i n d o l l z l n e  

(LXXI, 2 6 ) .

The above compound was o b ta in e d  by h e a t i n g  a s o l u t i o n  

o f  th e  c h lo r o  compound (LXIX) (1 g . )  i n  a l c o h o l  (5 c c . )  

w i th  a n i l i n e  ( 1  g . ) on a  s te a m  b a t h  u n d e r  r e f l u x  f o r  2  h o u rs*  

When c o ld  t h e  s o l i d  was f i l t e r e d  and w ashed w i th  w a te r  t o  

remove a n i l i n e  h y d r o c h l o r i d e .  C r y s t a l l i s a t i o n  fro m  a lc o h o l  

a f f o r d e d  c o l o u r l e s s  s h o r t  n e e d l e s ,  m .p .  1 9 2 -1 9 4 ° .

Y i * l d ,  0 .7  g . ,  55$ .

(Pound: C, 8 3 .0 ;  H, 5 . 3 ;  N, 3 1 . 4 .  ^14H14N6 r 6 (lu^r e s

C, 6 3 .1 ;  H, 5 . 3 ;  N, 3 1 .6 $ ) .

H y d ro c h lo r id e  o f  7 - (  & -d le th y la m in o e th y la m in o )« 6 : 6 - t e t r a -  

m e th y le n e -1 :2  :5 :8 - t e t r a z a i n d o l i z i n e  (LXXII, p . 2 6 ) .

A s o l u t i o n  o f  t h e  c h lo r o  compound (LXIX) (1 g . )  and 

N :N - d ie th y le th y le n e d ia m in e  (1 c c . )  i n  a l c o h o l  (10 c c . )  was 

h e a t e d  on a  s te am  b a th  u n d e r  r e f l u x  f o r  3 h o u r s .  The 

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

t o  2 mm. t o  remove u n r e a c t e d  d iam ine*  The r e s i d u e  was 

d i s s o l v e d  i n  a l c o h o l ,  b o i l e d  w i th  c h a r c o a l  th e n  f i l t e r e d .



6 1 .

To t h e  h e a t e d  f i l t r a t e  was ad ded  h o t  d io x a n  t i l l  t u r b i d i t y  

a p p e a re d  a n d  ©n l e a v i n g  t o  c o o l  c o l o u r l e s s  p r ism s  o f  th e  

h y d r o c h lo r id e  (LXXII) were o b ta in e d  w h ich  w ere r e a d i l y  

s o l u b l e  i n  w a t e r .  Y i e l d ,  1 .3  g . ,  84$ .

(Pound: C, 5 2 . 0 ;  H, 7 . 2 .  C^HggN^.HCl r e q u i r e s  

C, 5 1 .6 ;  H, 7 .4 $ )  •

C o n d e n sa t io n  o f  5 - a m i n o te t r a z o l e  w i t h  e t h y l  c y c lo p e n ta n o n e -  

2 - c a r b o x y l a t e .

To 5 - a m i n o t e t r a z o l e  (5 g . )  d i s s o l v e d  i n  a l c o h o l  

(50 c c . )  was added  e t h y l  c y c lo p e n ta n o n e - 2 - c a r b o x y la t e  ( 7 .8  g . )  

and  t h e  s o l u t i o n  r e f l u x e d  f o r  24 h o u r s .  When c o l d  t h e  

p r o d u c t  (LX X III, p . 27) was f i l t e r e d  f ro m  th e  m o the r  l i q u o r  

w h ich  g^ve more m a t e r i a l  on c o n c e n t r a t i o n .  The com bined 

y i e l d  was r e c r y s t a l l i s e d  f ro m  a l c o h o l  y i e l d i n g  t i n y  

r e c t a n g u l a r  p r i s m s .  I f  c r y s t a l l i s a t i o n  o c c u r r e d  v e ry  

s lo w ly  o v e r  s e v e r a l  days t r a n s p a r e n t  n e e d l e - l i k e  p r ism s  w ere 

fo rm e d .  M.p. 162° ( f r o t h i n g )  w i th  p re v io u s  s o f t e n i n g  a t  

1 5 8 ° .  Y i e l d ,  6 .2  g .

(Pound: C, 3 8 .9 ;  H, 5 . 0 ;  N, 4 5 .4 *  c ioH16°2 reclu ^r e s

C, 3 9 .0 ;  H, 5 . 2 ;  N, 4 5 . 4 $ ) .

When th e  r e a c t i o n  was c a r r i e d  o u t  i n  b o i l i n g  a c e t i c  

a c i d  o v e r  s e v e r a l  h o u r s  t h e r e  was i s o l a t e d  5 - a c e ty la m in o -  

t e t r a z o l e ,  m .p .  273° ( f r o t h i n g ) .  T h ie le  and  I n g l e q u o t e  

2 6 9 ° .



(Pound: C, 2 8 -4 ;  H, 3 . 9 ;  N, 5 5 .2 .  CgHgONg r e q u i r e s

C, 2 8 .3 ;  H, 4 . 0 ;  N, 5 5 .1 $ ) .

When no s o l v e n t  was u s e d  c h a r r i n g  to o k  p l a c e  and  

some a m i n o t e t r a z o l e  was r e c o v e r e d .

5 : 6 - T r i m e t h y l e n e - l  :2 :3  : 8 - t e t r a z a i n d o l i z i n e  (LXXIY, p . 2 8 ) .

To a  s o l u t i o n  o f  5 - a m i n o t e t r a z o l e  (2 g . )  i n  a c e t i c  

a c i d  ( 1 0  c c . )  was ad ded  a s o l u t i o n  o f  2 -h y d ro  xyme t h y  le n e  - 

c y c lo p e n ta n o n e  ( 2  g . )  i n  a c e t i c  a c id  ( 1 0  c c . )  and th e  m ix tu r e  

b o i l e d  u n d e r  r e f l u x  f o r  s e v e r a l  h o u rs  d u r i n g  w h ich  th e  

i n i t i a l  p r e c i p i t a t e ,  p resu m ab ly  2 - ( 5 ’ - t e t r a z o ly l a m i n o m e t h y l -  

ene ) - c y c lo p e n ta n o n e  , r e d i s s o l v e d .  The s o l v e n t  was rem oved 

on a  w a te r  b a t h  u n d e r  r e d u c e d  p r e s s u r e  and th e  d a rk  gummy 

r e s i d u e  e x t r a c t e d  t h r i c e  w i t h  b o i l i n g  l i g r o i n  ( b . p .  1 0 0 - 1 2 0 ° )  

i n  10 c c .  p o r t i o n s .  The combined e x t r a c t s ,  on c o n c e n t r a t i n g  

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

t i o n  fro m  t h i s  s o l v e n t  fo rm ed  s h o r t  c o l o u r l e s s  n e e d l e s ,  

m .p .  1 5 2 -1 5 3 ° .  Y i e l d ,  1 .9  g . ,  60$ .

(Pound: C, 5 2 . 2 ;  H, 4 . 5 ;  N, 4 3 . 5 .  r e q u i r e s

C, 5 2 . 2 ;  H, 4 . 4 ;  N, 4 3 . 5 $ ) .

7 -H y d ro x y -5 : 6 - b e n z - l : 2  : 3 : 8 - t e t r a z a i n d o l i z i n e  (LXXVI, p . 2 9 ) .

Anhydrous 5 - a m i n o te t r a z o le  ( 4 .3  g . ) ,  p o ta s s iu m  o - i o d o -  

b e n z o a te  (1 4 .3  g . ) ,  p o ta s s iu m  c a r b o n a te  ( 3 .5  g . ) ,  c o p p e r  

b ro n z e  ( 0 .1  g . ) ,  and  amyl a l c o h o l  (15 c c . )  were s t i r r e d



■under r e f l u x  i n  an  o i l  b a t h  f o r  12 h o u r s -  The s o l i d  was 

f i l t e r e d ,  washed w i th  e t h e r ,  d i s s o l v e d  i n  w a te r  (50 c c - ) ,  

and th e  s o l u t i o n ,  f i l t e r e d  f r e e  f rom  c o p p e r  b r o n z e ,  was 

a c i d i f i e d  w i t h  h y d r o c h l o r i c  a c i d -  E x t r a c t i o n  o f  th e  p r e 

c i p i t a t e  w i th  b o i l i n g  w a te r  l e f t  a  r e s id u e  w h ich  a f t e r  

c r y s t a l l i s a t i o n  fro m  e th y l e n e  g l y c o l  and  th e n  from  g l a c i a l  

a c e t i c  a c id  y i e l d e d  p a l e  y e l lo w  p r ism s  o f  d ip b e n y la m in e - 2 :2 ! -  

d i c a r b o x y l i c  a c i d ^ * ^ ,  m .p- 2 9 0 -2 9 5 °  ( d e c . ) .  Y i e l d ,  0 .6  g- 

(Pound: C, 6 5 -7 5 ;  H, 4 - 5 ;  N, 5 -6 -  ^14H11°4N re(l'ui r e s

C, 6 5 .4 ;  H, 4 . 3 ;  N, 5 .4 5 $ ) .

The aqueous e x t r a c t  a b o v e ,  a f t e r  t r e a tm e n t  w i th  c h a r 

c o a l  and 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  f ro m  w a te r  t o  remove 

unchanged  io d o b e n z o ic  a c i d ,  gave c o l o u r l e s s  p r i s m a t i c

c r y s t a l s  o f  7 - h y d r o x y - 5 : 6 - b e n z - l : 2 : 3 d B - t e t r a z a i n d o l i z i n e  o r
554 - h y d r o x y - l : 2 - t e t r a z o l o q u i n a z o l i n e - l : 2 - d i h y d r i d e  (LXXVI), 

m .p . 243° ( d e c . ) .  Y i e l d ,  0 .2  g .

(Pound: G, 5 1 .5 ;  H, 2 . 9 ;  N, 3 7 -4 -  CgHgOHg r e q u i r e s

C, 5 1 .3 ;  H, 2 . 7 ;  N, 3 7 .6 $ ) .

4 - H y d r o x y - l : 2 - t e t r a z o l o q u i n a z o l i n e - l : 2 - d i h y d r i d e  (LXXVI).
6 8B enzoy lene  u r e a  , p r e p a r e d  b y  t r e a t i n g  a n t h r a n i l i c  

a c i d  w i t h  p o ta s s iu m  c y a n a te ,  was c h l o r i n a t e d  w i th  a  p h o sp h o ru s

o x y c h l o r i d e / p e n t a c h l o r i d e  m ix tu re  and  th e  u n c r y s t a l l i s e d
50 09d i c h l o r o q u i n a z o l i n e  9 a t  once c o n v e r t e d  to  4 - a z i d o - l : 2 -



t e t r a z o l o q u i n a z o l i n e - 1 : 2 - d i h y d r i d e  (LXXV) w i t h  sodium  azid© 

i n  a c e t o n e .  H y d r o ly s i s  o f  t h e  a z id o  g ro up  w i th  sodium  

e th o x id e  y i e l d e d  4 - h y d r o x y - l : 2 - t e t r a z o l @ q u i n a z o l i n e - l : 2 -  

d i h y d r id e  w hich  p ro v ed  to  be i d e n t i c a l  (mixed m .p . )  w i th  

7 - h y d r o x y - 5 : 6 - b e n z - l : 2 : 3 : 8 - t e t r a z a i n d o l i z i n e  (LXXVI).

O v e r a l l  y i e l d  f ro m  b e n z o y le n e  u r e a ,  5 .3  g . ,  3 1 $ .

7 - C h l o r o - 5 : 6 - b e n z - l ; 2 : 5 : 8 - t e t r a z a l n d o l l z i n e  (LXXVII, p . 2 9 ) .

The h yd ro xy  compound (LXXVI) (0 .1 5  g . )  m s  h e a t e d  w i th  

p h o s p h o ry l  c h l o r i d e  (5 c c . )  u n d e r  r e f l u x  f o r  2 h o u r s .  The 

e x c e s s  r e a g e n t  was d i s t i l l e d  o f f  u n d e r  r e d u c e d  p r e s s u r e  

f rom  a  w a te r  b a t h ,  powdered i c e  added  t o  th e  r e s i d u e  and  

th e  p a le  y e l lo w  p r e c i p i t a t e  q i i c k l y  washed w i t h  w a te r ,  

f i l t e r e d ,  d r i e d ,  and  c r y s t a l l i s e d  from  ben zene  a f t e r  c h a r 

c o a l  t r e a t m e n t  to  remove th e  y e l lo w  c o l o u r .  C o lo u r l e s s  

a c i c u l a r  p r i s m s  were d e p o s i t e d ,  m .p . 1 8 4 -1 8 5 ° .  A. sam ple  

was a l s o  p r e p a r e d  fro m  th e  4 - h y d r o x y - l  : 2 - t e t r a z o l o q u i n a z o l i n e -  

1 : 2 - d i h y d r id e  above and a d m ix tu re  w i th  t h e  o r i g i n a l  c a u se d  no 

d e p r e s s io n  o f  m .p . Y i e l d ,  0 .1 4  g . ,  84$ .

(Pound: C, 4 6 .7 ;  H, 2 . 2 ;  N, 3 4 . 5 .  CgH^NgCl r e q u i r e s

C, 4 6 . 7 ;  H, 2 . 0 ;  N, 3 4 .1 $ ) .

F o rm a tio n  o f  2 - a m in o -5 : 6 : 7 : 8 - t e t r a h y d r o q u 3 n a z o l i n e  (LXXVIII, 

p . 3 0 ) .

( a ) .  5 :6 - T e t r a m e t h y l e n e - l : 3 : 8 - t r i a z a i n d o l i z i n e  (XXXVI)



(0 . 1  g . )  i n  l i g h t  p e t ro le u m  s o l u t i o n  ( 1 0  c c . )  was d i s t i l l e d  

t o  d r y n e s s  o v e r  a  s m a l l  f lam e  and a l lo w e d  t o  c h a r .  The 

r e s i d u e  and s u b l im a te  were e x t r a c t e d  w i t h  b enzene  and  th e  

e x t r a c t  e v a p o r a te d  to  d r y n e s s . F r a c t i o n a l  vacuum su b 

l im a t i o n  o f  t h e  r e s i d u e  y i e l d e d  a lo n g  w i t h  some unchanged  

(XXXVI) a  s m a l l  amount o f  w h i te  c r y s t a l s ,  m .p .  2 0 8 -2 1 0 ° .

( b ) • 7 - C h l o r o - 5 : 6 - t e t r a m e t h y l e n e - l : 2 : 3 : 8 - t e t r a z a i n d o l i z i n e  

(LXIX) ( 0 .2  g . )  i n  a l c o h o l  s o l u t i o n  (25 c c . )  was sh ak en  w i th  

hy d ro g en  and  2 $  p a l l a d i s e d  s t r o n t iu m  c a r b o n a te  (0 . 2  g . ) .

The c a t a l y s t  was f i l t e r e d  and  th e  f i l t r a t e  e v a p o r a te d  to  

d r y n e s s .  Vacuum s u b l i m a t io n  o f  th e  r e s i d u e  f o l lo w e d  by 

c r y s t a l l i s a t i o n  fro m  b e n z e n e / l i g h t  p e t ro le u m  y i e l d e d  s m a l l  

p r i s m s ,  m .p . 2 1 0 -2 1 1 ° .  On c r y s t a l l i s i n g  t h e  h y d ro g e n a t io n  

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

compound was o b t a i n e d ,  t h e  m .p . o f  w h ic h  g r a d u a l l y  ro s e  

d u r i n g  numerous r e c r y s t a l l i s a t i o n s  t o  a b o u t  2 1 8 ° .  M o le c u la r  

w e ig h t  d e t e r m i n a t i o n  showed i t  was n o t  o f  th e  d i - i n d o l i z y l  

ty p e  whl3& no  e m p i r i c a l  fo rm u la  c o u ld  b e  deduced  fro m  th e  

a n a l y s e s .  (Found: C, 5 2 .4 ;  5 2 .5 ;  H, 5 . 5 ;  5 . 4 :  N, 3 5 . 3 ) .

H y d ro g e n a t io n  i n  a c e t i c  a c i d  s o l u t i o n  w i t h  15$ p a l l a d i s e d  

b a r iu m  s u l p h a t e  a l s o  l e d  t o  h i g h  m e l t in g  d e c h l o r i n a t e d  

m a t e r i a l .

( c ) .  A s o l u t i o n  o f  5 - a m i n o t e t r a z o l e  ( 2 .5  g . )  i n  a l c o h o l

(20 c c . )  was added to  e t h y l  c y c lo h e x a n o n e - 2 - g ly o x y la te  (5 g . )



and t h e  m ix tu r e  h e a t e d  u n d e r  r e f l u x  f o r  5 h o u r s . The 

s o l v e n t  was d i s t i l l e d  o f f  and th e  gummy r e s i d u e  h e a t e d  i n  

an  o i l  h a th  a t  140° u n d e r  2 mm. p r e s s u r e  to  remove unchanged  

k e t o e s t e r .  The r e s i d u e  was th e n  e x t r a c t e d  s e v e r a l  t im es 

w i th  b o i l i n g  benzene  and th e  combined e x t r a c t s  p a s s e d  

th ro u g h  a  s h o r t  a lu m in a  co lum n. The s o l u t i o n  was th en  

c o n c e n t r a t e d  and  the s o l i d  w hich  s e p a r a t e d  was su b l im e d  in  

v a c u o .  M.p. 2 0 5 -2 0 7 ° .

(Found: (a )  C, 6 4 .3 ;  H, 6 . 9 ;  N, 2 9 .0 .

(b) C, 6 5 .2 ;  H, 7 . 2 ;  N, 2 7 .7 .

(c )  C, 6 5 .1 ;  H, 7 . 4 ;  N, 2 7 .3 .  C8H11N3 re<lu i r e s

C, 6 4 .4 ;  H, 7 . 4 ;  N, 2 8 .2 $ ) .

To a  s o l u t i o n  o f  g u a n id in e  h y d r o c h l o r i d e  (3 g . )  i n  

a l c o h o l  (25 c c . )  was added 2 -h y d ro x y m e th y le n ec y c lo h e x an o n e  

(4 g . )  and sodium  e th o x id e  s o l u t i o n  (1 g .  sodium  i n  25 c c .  

a l c o h o l )  and th e  m ix tu re  h e a t e d  g e n t l y  on a  s te a m  b a t h  u n d e r  

r e f l u x  (bumping o c c u r s ) .  On c o o l i n g  th e  s o l i d  was washed 

w i th  a  l i t t l e  a l c o h o l ,  th e n  w a te r  t o  remove sodium  c h l o r i d e ,  

and  c r y s t a l l i s e d  from  a l c o h o l ,  m .p .  2 1 0 ° .  B e n a r y ^  g iv e s  

2 0 6 -2 1 0 ° .  Y i e l d ,  3 g . ,  63$ .

(Found : C, 6 4 .8 ;  H, 7 . 4 ;  N, 2 8 .4 .  C H_.N r e q u i r e s
8  11 3

G, 6 4 .4 ;  H, 7 . 4 ;  N, 2 8 . 2 $ ) .

Mixed m .p s .  among ( a ) ,  ( b ) ,  and ( c ) ,  and o f  each  i n  

t u r n  w i t h  th e  a u t h e n t i c  sam ple  o f  2 - a m in o - 5 : 6 : 7 :8 -



t e t r a h y d r o q u i n a z o l i n e  showed no d e p r e s s io n  below  the  low er 

m e l t in g  p o i n t  i n  eac h  c a s e .

2 -Amino- 5 : 6  :7 :8 - t e t r a h y d r o q u i n a z o l i n e  p i c r a t e .

A p i c r a t e  was p r e p a r e d  fro m  m a t e r i a l  o b t a in e d  u n d e r  (c)  

and  a l s o  fro m  th e  a u t h e n t i c  sam ple  o f  2 -am ino -5  : 6  : 7 t S - t e t r a -  

h y d r o q u i n a z o l i n e , c r y s t a l l i s i n g  from  much a l c o h o l  in  t i n y  

y e l lo w  p r i s m s ,  s o f t e n i n g  2 2 0 ° ,  m .p . 2 3 2 ° .  No d e p r e s s i o n  

o f  m .p .  o c c u r r e d  on m ix in g  th e  two sa m p le s .

(Found: C, 4 4 .6 5 ;  H, 3 . 9 ;  N, 2 2 .1 .  ^14H14^7N6 re ( lu ^r e 3

G, 4 4 . 4 ;  H, 3 . 7 ;  N, 2 2 . 2 $ ) .

M is c e l la n e o u s  r e a c t i o n s .

N e u t r a l  p o ta s s iu m  p e rm an g an a te  o x i d a t i o n s .

(a )  5 : 6 - T e t r a m e t h y l e n e - l : 3 : 8 - t r i a z a i n d o l i z i n e  (XXXVI).

A s o l u t i o n  o f  t h i s  s u b s ta n c e  ( 1 .7  g . )  i n  w a te r  (100 c c . )  

was t r e a t e d  w i t h  a  s o l u t i o n  o f  p o ta s s iu m  p e rm ang an a te  ( 3 .2  g . )  

i n  w a te r  (100 c c . )  w h ic h  was q u ic k ly  d e c o l o u r i s e d .  More 

p e rm an gana te  ( 3 .2  g . ) was ad d ed  and a f t e r  l j  h o u r s 1 r e f l u x  

th e  m anganese d io x id e  was f i l t e r e d  and  th e  c o l o u r l e s s  

f i l t r a t e  a c i d i f i e d  w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d ,  th e n  

c o n c e n t r a t e d  to  s m a l l  b u l k .  A d ip ic  a c i d  c r y s t a l l i s e d  on 

s t a n d i n g  o v e r n i g h t ,  i d e n t i f i e d  a f t e r  s e v e r a l  r e c r y s t a l l i s a 

t i o n s  from  w a te r  by i t s  m .p .  149-151°  and  by m ixed  m .p . w i th  

a n  a u t h e n t i c  sp e c im en . From th e  m other l i q u o r s  a f t e r  vacuum



s u b l i m a t i o n ,  t o  remove p o ta s s iu m  s a l t s ,  a  s u b s ta n c e  which 

su b l im e d  w i th o u t  m e l t i n g  a b o u t  300° was i s o l a t e d  and 

i d e n t i f i e d  as  ammonium c h l o r i d e .

( b ) .  5 :6 - T e t r a m e t h y l e n e - l  :2 : 3 : 8 - t e t r a z a i n d o l i z i n e  (LXX).

T h is  m a t e r i a l  on s i m i l a r  o x i d a t i o n  a l s o  gave a d i p i c  

a c i d  and ammonium c h l o r i d e .

A t te m p te d  m e t h y l a t i o n .

( a ) .  5 : 6 - T e t r a m e t h y l e n e - l : 3 : 8 - t r i a z a i n d o l i z i n e  (XXXVI).

To a  s o l u t i o n  o f  t h i s  s u b s ta n c e  ( 0 .4  g . )  i n  a l c o h o l

(10 c c . )  was ad d ed  m e th y l  i o d id e  ( 0 .4  g*)« A f t e r  s t a n d in g  

1  h o u r  o r  r e f l u x i n g  f o r  1  h o u r  u n r e a c t e d  m a t e r i a l  was r e 

c o v e re d  on rem oving  th e  s o l v e n t .

(b) • 5 :6 - T e t r a m e t h y l e n e - l  : 2 : 3 : 8 - t e t r a z a i n d o l i z i n e  (LXX).

No r e a c t i o n  b e in g  o b s e rv e d  u n d e r  t h e  above c o n d i t i o n s ,  

(LXX) (0 .4  g . )  was h e a t e d  i n  a  s te a m  b a t h  w i t h  m e th y l  

i o d id e  (5 c c . )  i n  a  s e c u r e l y  s to p p e r e d  b o t t l e  f o r  2 h o u r s .  

When c o ld  the  b o t t l e  was fo u n d  to  c o n ta in  a  b l a c k  r e s i n o u s  

m a t e r i a l  a lo n g  w i t h  f r e e  i o d i n e .

N i t r a t i o n s .

( a ) .  5 : 6 - T e t r a m e t h y l e n e - l : 3 : 8 - t r i a z a i n d o l i z i n e  (XXXVI).

When t h i s  compound (1 g . )  was added  t o  c o ld  fum ing  

n i t r i c  a c i d  (10 c c . )  i t  a t  once d i s s o l v e d .  A f t e r  l e a v in g  

f o r  s e v e r a l  days a t  room te m p e r a tu re  th e  a c i d  was d i s t i l l e d



o f f  f rom  a  w a te r  b a th  u n d e r  r e d u c e d  p r e s s u r e .  I f  t h e  a c i d  

became to o  h o t  th e  p r o d u c t  became r e d ,  s t i c k y  a n d  l e s s

e a s i l y  p u r i f i e d .  On t r i t u r a t i n g  w i t h  w a te r  t h e  r e s i d u e

g r a d u a l l y  form ed a  p a l e  y e l lo w  powder w h ich  c o u ld  be c r y s t a l 

l i s e d  fro m  much b o i l i n g  w a te r  o r  from  a l c o h o l  i n  p a le  y e l lo w  

l e a f l e t s  o f  (LXXIX), m .p . 1 8 0 ° .  Y i e l d ,  1 g . ,  67$ .

(Found: C, 4 1 . 0 ;  H, 3 . 2 ;  N, 3 1 .6 .  CgH^O^Ng r e q u i r e s

C, 4 0 . 9 ;  H, 3 . 1 ;  N, 3 1 .8 $ ) .

( b ) .  5 : 6 - T e t r a m e th y le n e - 1 : 2 : 3 : 8 - t e t r a z a i n d o l i z i n e  (LXX)• 

T h is  compound (1 g . )  t r e a t e d  and  p u r i f i e d  i n  th e

same way y i e l d e d  a lm o s t  w h i te  l e a f l e t s  o f  (LXX). M.p. 120- 

1 2 3 ° .  Y i e l d ,  0 .7  g . ,  4 7 $ .

(Found: C, 3 6 . 9 ;  H, 3 . 2 ;  N, 3 6 .6 .  CgHgO^N^ r e q u i r e s

C, 3 6 . 2 ;  H, 2 . 7 ;  N, 3 7 . 0 $ ) .

( c ) .  7 -H y d ro x y -5 : 6 - t e t r a m e t h y l e n e - l  :3 : 8 - t r i a z a i n d o l i z i n e  

(XXIV).

A s o l u t i o n  o f  t h e  hy d roxy  compound (XXIV) (0 .5  g . )  in

fum ing  n i t r i c  a c i d  (5 c c . )  on e v a p o r a t i o n  y i e l d e d  a  r e d d i s h

gum w hich  d i s s o l v e d  i n  w a t e r ,  r e v e r t i n g  t o  th e  gummy c o n 

d i t i o n  on c o n c e n t r a t i o n .

( d ) . 7 - C a r b e th o x y - 5 : 6 - t e t r a m e t h y l e n e - l : 3 : 8 - t r i a z a i n d o l i z i n e  

(XL).

S i m i l a r  t r e a t m e n t  o f  t h i s  com pound(0.5 g . )  y i e l d e d  

an  o i l y  r e d  gum w hich  was o n ly  s p a r i n g l y  s o l u b l e  in  w a te r .



SUMMARY*

The 2 - c a r b e th o x y ,  h y d ro x y m e th y le n e ,  g l y o x y l i c  

e s t e r ,  a n d  a n i l i n o m e th y le n e  d e r i v a t i v e s  o f  cy c lo h ex an o n e  

and t h e  2 - c a r b e th o x y  and  h y d ro x y m eth y len e  d e r i v a t i v e s  o f  

c y c lo p e n ta n o n e  h av e  been  co n d en se d  w i t h  3 -am in o - 1 : 2 :4 -  

t r i a z o l e  an d  5 - a m i n o t e t r a z o l e .  The c o n f i g u r a t i o n  o f  th e

p ro d u c t s  h a s  b e en  i n v e s t i g a t e d  and a t t e m p te d  d e h y d ro g e n a 

t i o n s  d e s c r i b e d .

Two p o t e n t i a l  t r y p a n o c id e s  were p r e p a r e d  b u t  found  

t o  be t o x i c .

C y c l i s a t i o n  o f  o - s u b s t i t u t e d  b e n z o y l a m i n o t r i a z o l e s  

f a i l e d ,  b u t  a  l i n e a r  b e n z t r i a z a i n d o l i z i n e  was s y n t h e s i s e d  

fro m  p o ta s s iu m  o - io d o b e n z o a te  and  a m i n o t r i a z o l e ,  i n  c o n t r a s t  

t o  th e  a n g u la r  b e n z t e t r a z a i n d o l i z i n e  r e s u l t i n g  f ro m  an  

a n a lo g o u s  r e a c t i o n  w i th  a m i n o t e t r a z o l e .

The a c t i o n  i s  d e s c r i b e d  o f  o x i d i s i n g ,  m e t h y l a t i n g ,  

and n i t r a t i n g  a g e n t s  on the  1 :3 : 8 - t r i a z a -  and 1 : 2 : 3 : 8 - t e t r a z a  

d e r i v a t i v e s  o f  5 :6 - t e t r a m e t h y l e n e i n d o l i z i n e ,  b o t h  o f  w h ich  

g iv e  r i s e  t o  a  d e g r a d a t i o n  p r o d u c t  i d e n t i f i e d  a s  2 -am in o -  

5 , 6 , 7 , 8 - t e t r a h y d r o q u i n a z o l i n e .
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INTRODUCTION.

The t h e r a p e u t i c  v a lu e  o f  c in c h o n a  b a rk  in  t h e  

t r e a tm e n t  o f  m a l a r i a  h a s  lo n g  been  r e c o g n i s e d  and i n  1820 

th e  a l k a l o i d  m a in ly  r e s p o n s i b l e  f o r  t h i s  a c t i v i t y ,  

q u in in e  ( I )  was i s o l a t e d  by  P e l l e t i e r  and C av en to u .

E h r l i c h ,  i n  1891, when u s in g  m eth y lene  b lu e  ( I I )  

a s  a  b i o l o g i c a l  s t a i n ,  n o t i c e d  t h a t  i t  p o s s e s s e d  a  

s i m i l a r ,  b u t  much w e a k e r ,  a n t i m a l a r i a l  a c t i v i t y .

E q u ipped  w i t h  t h i s  knowledge I .G .  P a r b e n I n d u s t r i e  

i n v e s t i g a t o r s  p r e p a r e d  numerous q u i n o l i n e  and  a c r i d i n e  

d e r i v a t i v e s  i n  a  s e a r c h  f o r  s y n t h e t i c  a n t i m a l a r i a l s  c u l 

m in a t in g  i n  th e  d i s c o v e r y  o f  the  d r u g s / f a m q u i n  ^ I I I )  b y ' 7^ *
S'~TSchulem ann i n  1926 and M epacrine  (IV) by' Mauss and  M ie tz s c E " '^ ’ 

i n  1930 (known i n  Am erica s^ ^ P lasm o q u in e^k n d  A te b r in
X  ..

r e s p e c t i v e l y ) .

S e v e r a l  t h e o r i e s  a s  t o  t h e i r  mode o f  a c t i o n  were
7 0pro p o u n d ed . M agidson and o t h e r s  s u g g e s te d  t h a t  th e  b a s i c

s i d e  c h a in  o f  th e  m o le cu le  was th e  f a c t o r  c o n t r o l l i n g  i t s  

d i s t r i b u t i o n  i n  th e  h o s t  a n d  a i d i n g  i t s  p e n e t r a t i o n  i n t o  

th e  p a r a s i d e  ( th e  p h a rm a c o lo g ic a l  f a c t o r )  w hereas  t h e  s u b 

s t i t u t e d  q u i n o l i n e  o r  a c r i d i n e  n u c le u s  was t h e  f u n c t i o n  w h ich

e x e r t e d  a  t o x i c  a c t i o n  on th e  p a r a s i t e  ( b a c t e r i o c i d a l
71f a c t o r ) .  Sch&nh&ffer s u g g e s te d  t h a t  t h e  a c t i v i t y  o f

a c r i d i n e  d e r i v a t i v e s  was due to  an  e q u i l i b r i u m  w i t h  t h e



S o zr(H

SULPHADIAZINE (V)

^ y n y  N n
s A h ^ c* 'ne’v

< 0I
HH

RIBOFLAVIN (VI)

OHrrT"rt
\ | 

^ x hHR

(V II)

H t ,1.OOCs
( V I I I )

m .
X  M ' S  

^N H  A m/-hhP.'

(IX)

r t t

J sHH ^  HHR

(IXa)

CX „ Xx«* ^  “CX;, /X„,
(X)

HH

(Xa)

R
HHR

cx.xx
MUR

CX
(XI)

HH

(X Ia)

CX R

HH^*

(X II)

X hA hh^  * * CX̂XXNH R

(XI la )

R * C l ,  OMe 

R* = -(CH2 )nNEt2  

R * 1 * C l ,  NHg, Me.



fo rm  h a v in g  th e  c e n t r a l  r i n g  i n  a  p a ra q u in o n o id  fo rm .

S u b seq u e n t  a t t e m p t s  t o  s y n t h e s i s e  new d ru g s  were

a l l  m oulded on th e  l i n e s  o f  the  q u i n i n e ,  pam aqu in , and

m ep acr in e  s t r u c t u r e s  and  g u id e d  b y  th e  above t h e o r i e s  u n t i l  
72Curd and Rose , d e p a r t i n g  from  c o n v e n t io n ,  o b t a in e d  some

e n t i r e l y  new ty p e s  o f  d ru g .  They had  n o te d  t h a t  some

su lp h o n am id es  h a d  a  s l i g h t  a n t i m a l a r i a l  a c t i v i t y  w h ic h ,

l i k e  t h e i r  a n t i b a c t e r i a l  a c t i v i t y ,  was i n h i b i t e d  by

p -am in o b en z o ic  a c i d  and  w hich  m ig h t t h e r e f o r e  be due to  a

s i m i l a r  m echanism . T h e y 'th u s  v iew ed  su lp h o n a m id e s ,  e . g . ,

s u l p h a d ia z i n e  (V ), a s  a n i l i n e  d e r i v a t i v e s  i n  w hich  th e

su lp h o n am id e  g rou p  a c t e d  a s  th e  p h a rm a c o lo g ic a l  f a c t o r .

They r e a s o n e d  t h a t  t h e  q u i n o l i n e  and a c r i d i n e  n u c l e i  o f

p r e v io u s  a n t i m a l a r i a l s  were h e t e r o c y c l i c  sy s te m s  f o r e i g n

t o  th e  body and  so  l e s s  t o x i c  compounds m ig h t  be  o b ta in e d

on th e  b a s i s  o f  a  n u c le u s  o f  b i o l o g i c a l  im p o r tan c e  f o r  w h ich

th e  body would h av e  more t o l e r a n c e .  P y r im id in e  d e r i v a t i v e s

a p p e a re d  s p e c i a l l y  s u i t a b l e  f o r  i n v e s t i g a t i o n  a s  b e in g  more

n a t i v e  t o  th e  body a n d  a s  v e ry  l i t t l e  work^3 , a p a r t  f rom

su lp h o n am id e  p y r i m i d i n e s ,  h a d  been  done on th e  t h e r a p e u t i c

p r o p e r t i e s  o f  p y r i m i d i n e s .  The f a c t  t h a t  some o f  t h e s e

compounds b o re  a  s i m i l a r i t y  i n  s t r u c t u r e  t o  r i b o f l a v i n  (V I ) ,

and  t h a t  the  a n t i m a l a r i a l  e f f e c t  o f  m ep ac r in e  had  b een
74a t t r i b u t e d  by some w o rk e rs  t o  a  c o m p e t i t i v e  e f f e c t  o f



m e p a c r in e  i n  r i b o f l a v i n  m e ta b o l i s m ,  th e  b a c t e r i o s t a t i c

e f f e c t  o f  m ep acrin e  b e in g  a n ta g o n i s e d  by r i b o f l a v i n ,  added

i n t e r e s t  t o  th e  w ork . I t  sh o u ld  be  n o te d  however t h a t  
75King h ad  fo u n d  some d i a z a - a c r i d i n e s  (V II)  o f  l i t t l e  

t h e r a p e u t i c  v a lu e  and  t h a t  a  compound ( V I I I )  c l o s e l y  r e 

se m b lin g  r i b o f l a v i n  had  been  s y n t h e s i s e d  by Mosher and  

c o - w o r k e r s a n d  showed no  a n t i m a l a r i a l  a c t i v i t y  n o r  any  

te n d e n c y  t o  behave as  a  r i b o f l a v i n  a n t a g o n i s t .

Prom th e  r e s u l t s  o f  t e s t s  on the  compounds ( IX ) ,  (X), 

(X I ) ,  and ( X I I ) ,  o f  w h ich  o n ly  (IX) and  (X) showed any

a n t i m a l a r i a l  a c t i v i t y ,  a  t h e o r y  was d e v e lo p e d  by C urd ,
7 7

L a n d q u is t  . and Rose i n  w hich  a c t i v i t y  was r e l a t e d  to  th e  

c o n t r i b u t i o n s  made t o  th e  re so n a n c e  h y b r i d  by c e r t a i n  

p o l a r i s e d  form s in  w hich  t h e r e  i s  c o n j u g a t i o n ,  th ro u g h  a l 

t e r n a t e  c a rb o n  an d  n i t r o g e n  a to m s ,  be tw een  th e  a r y l  g ro u p s  

arid th e  t e r m i n a l  a l k y l  g ro u p  E T* Thus (IXa) and  (Xa) 

s a t i s f y  t h e s e  c o n d i t i o n s  w h i le  (XIa) d oes  n o t ,  a n d  r e a s o n s  

a r e  g iv e n  f o r  assum ing  t h a t  (X II)  d o es  n o t  g iv e  r i s e  to  

a sy m m etr ic  i o n i c  s t r u c t u r e s  l i k e  ( X l l a ) .  I f ,  how ever, 

th e  t r i a z i n e  r i n g  i s  l e f t  in c o m p le te  a  b ig u a n id e  s t r u c t u r e  

r e s u l t s  w hich  w i l l  a l lo w  th e  c o n ju g a t i o n  deemed n e c e s s a r y  

a n d ,  in d e e d ,  t h i s  type  o f  compound gave  r i s e  t o  th e  m ost 

s u i t a b l e  a n t i m a l a r i a l  d i s c o v e r e d  by Curd and  c o -w o rk e r s ,  

nam ely  P a lu d r  in e  ( X I I I ) .
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( X I I I )  ( X l l l a )

I t  seemed t h a t  a n  i n t e r e s t i n g  v a r i a t i o n  would be 

t o  s tu d y  a  ty p e  o f  compound o f  th e  o t h e r  ex trem e  i n  w hich  

c y c l i s a t i o n  was a s  co m p le te  as p o s s i b l e  and th e  s t r u c t u r e

cho sen  was t h a t  w hich  w ould
He

r e s u l t  i f  a  f iv e -m em b ered  r i n gdt

were c o m p le te d  i n  compound (X ), 
H

nam ely t h e  1 :3 - d i a z a c a r b a z o l e
(XIV)

(XIV).

The f o l lo w in g  m ethods o f  s y n t h e s i s  w ere i n v e s t i 

g a te d  by E l l i s ^ ® : -

(a )  A t te m p ts  were made to  co n d en se  g u a n y l  d e r i v a t i v e s
79 78aw i th  3 - a c e t y l o x i n d o l e  , (XV), b u t  o n ly  one m o le cu le  

o f  w a te r  was e l i m i n a t e d  w i th o u t  c y c l i s a t i o n *  1 -M e th y l-

a/« Vs* — cco „
(XV)

80
3 - a c e t y l o x i n d o l e  gave  w hat was p ro b a b ly  l - m e t h y l - 2 -  

i n d o l y l u r e a ,  w h ile  l -m e th y l -2 - m e th o x y  ( o r  h y d r o x y ) - 3 -  

f o r m y l in d o le  and  l - m e th y l - 3 - c h lo r o m e th y le n e o x in d o le  gave



c o lo u r e d  compounds o f  i n d e f i n i t e  c o n s t i t u t i o n  on t r e a t m e n t  

w i th  th e  above gu an y l d e r i v a t i v e s .

( b ) . o - N i t r o p h e n y l a c e t o a c e t i c  e s t e r  (XVI) c o u ld  n o t  be 

p r e p a r e d  w h i le  2 : 4 - d i n i t r o p h e n y l a c e t o a c e t i c  e s t e r 8 '*' and

H e  H e  H e

— - cxpa
(XVI) rt 

2 : 4 - d in i t r o p h e n y lm a lo n ic  e s te r ® ^  f a i l e d  to  condense  w i th  

g u a n y l  d e r i v a t i v e s .

( c ) .  P s c h o r r  ty p e  c y c l i s a t i o n  o f  the  d i a z o t i s e d  am ines 

(XVII) and (X V III) l e d ,  i n  th e  fo rm e r  c a s e ,  t o  c y c l i s a t i o n

He He(H)a jou— ô cl— a^cx
(XVII) (X V III)

o f  t h e  a z o  g ro u p  on to  th e  m e th y l  g roup  on th e  p y r im id in e  

r i n g  g i v i n g  (XIX), a n d  i n  t h e  l a t t e r  c a se  to  compounds o f

aKL
He

(XIX) (XX) (XXI)

v a r i a b l e  m e l t i n g  p o i n t  f o r  w h ich  th e  s t r u c t u r e s  (XX) and

(XXI) w ere  s u g g e s t e d .



( d ) .  The G raebe-U llm ann  c a r b a z o le  s y n t h e s i s 8^ from

p h e n y l  b e n z t r i a z o l e s  was u n s u c c e s s f u l l y  a p p l i e d  t o  th e  

t r i a z o l o p y r i m i d i n e  (X X III) o b t a in e d  by d i a z o t i s i n g  (X X II) .

O £ 0 m

t a r
 ^

'  f o r m a t io n .

(XXII)

I n  c o n n e c t io n  w i th  t h e s e  t r i a z o l o p y r i m i d i n e s  i t  has

b e e n  s u g g e s te d 84 t h a t ,  i f  m ep a c r in e  and some p y r im id in e

a n t i m a l a r i a l s  a r e  a c t i v e  b e ca u se  o f  an  i n h i b i t i n g  a c t i o n

on some r i b o f l a v i n - c o n t a i n i n g - e n z y m e  e s s e n t i a l  t o  th e

m e ta b o l ism  o f  the  p a r a s i t e ,  i t  sh o u ld  th e n  be p o s s i b l e  by

means o f  s u i t a b l y  c o n s t i t u t e d  r e a g e n t s  t o  a r r e s t  t h e  g ro w th

o f  m a l a r i a  p a r a s i t e s  by  i n t e r f e r i n g  w i t h  the  s y n t h e s i s  o r

u t i l i s a t i o n  o f  o t h e r  co-enzyme c o n s t i t u e n t s , e . g . ,  t h e

p u r i n e s  a d e n in e  and g uan ine*  Thus t h e r e  was r e a s o n  to

b e l i e v e  t h a t  compounds w hich  re s e m b le d  t h e  p u r i n e  b a s e s  i n

s t r u c t u r e  m ig h t  be a c t i v e  t h e r a p e u t i c a l l y  and  i n  f a c t

t r i a z o l o p y r i m i d i n e s  r e l a t e d  t o  (X X III)  have  b e en  fo u n d  t o
85have  a n t i b a c t e r i a l  p r o p e r t i e s

Of th e  p r e v io u s  work d e s c r ib e d t f c p  P s c h o r r  ty p e  

c y c l i s a t i o n  o f  (X V III) seemed th e  m ost p ro m is in g  w h i le  t h e  

t r i a z o l e  d e c o m p o s i t io n  m ethod h a d  n o t  been  v e r y  e x t e n s i v e l y  

i n v e s t i g a t e d  so th e  work d e s c r i b e d  h e r e i n  c o n s i s t s  o f  a



afx> ^  ax? ^  o so
H

(XXIV) (XXV) (XXVI)

KktXj ĴZkj
(XXVII) (XXVIII)

(XXIX) (XXX) (XXXI)



r e p e t i t i o n  o f  E l l i s f s y n t h e s i s  o f  (X V III) a n d  renew ed  

c y c l i s a t i o n  a t t e m p t s  t o g e t h e r  w i t h  a n  e x te n s io n  o f  method

(d) to  s e v e r a l  o t h e r  t r i a z o l o p y r i m i d i n e s .

B e s id e s  b e in g  more e a s i l y  a v a i l a b l e ,  th e  t r i a z o l o -  

p y r im id in e s  a r e ,  f ro m  c o m p ar iso n s  w i th  c a r b o l i n e  s y n t h e s e s ,  

more l i k e l y  t o  g ive  b e t t e r  y i e l d s  th a n  the  c o r r e s p o n d in g  

p y r im id y l  b e n z t r i a z o l e s . K obinson88 r e p o r t s  t h a t

ry  - p y r i d y l b e n z t r i a z o l e  (XXIV) g iv e s  a  55$ y i e l d  o f  ^ - c a r -  

b o l in e  (XXV), w h i le  Bremer8^ c o n v e r te d  th e  p h e n y l t r i a z o l o -  

p y r i d i n e  (XXVI) t o  y ,  - c a r b o l i n e  q u a n t i t a t i v e l y .
oq

K oen igs o b t a i n e d  3 :6 - d ia z a c a r b o z o l e  i n  f a i r  y i e l d  f ro m  

th e  ^ - p y r i d y l t r i a z o l o p y r i d i n e  (XXVII), b u t  v e ry  low y i e l d s  

w ere  o b t a i n e d  o f  norharm an  (XXX) and  g  - c a r b o l i n e  (XXXI) 

when Sp&th8^ c y c l i s e d  - p y r i d y l b e n z t r i a z o l e  (XXIX), th e  

m ain p r o d u c t  b e in g  ^ - a n i l i n o p y r i d i n e .

O th e r  m ethods o f  s y n t h e s i s i n g  th e  r e q u i r e d  1 : 3 -  

d i a z a c a r b a z o l e  w hich  have  b e en  s u g g e s te d  a r e

(a )  t r e a t m e n t  o f  2 -a m in o in d o le ^ 8 w i th  a c e t y l  i s o c y a n a te  t o  

g iv e  (XXXII) w hich  m ig h t  h o w ev er : 'g iv e  t h e  i n d o l e t r i a z i n e

Ozxlz -  O g L
(XXXII) (XXXIII)



( d i a z a i n d o l i z i n e ) (XXXIII) u n l e s s  th e  in d o le  n i t r o g e n  i s  

b lo c k e d  by  a  m e th y l  g ro u p .

( b ) .  A p p l i c a t i o n  o f  th e  4 - a m in o - 5 - a r y lp y r im id in e

s y n t h e s i s  o f  D av ies  and P i g g o t t ^  t o  o - n i t r o b e n z y l  

c y a n id e  may be s u c c e s s f u l  th o u g h  p - n i t r o b e n z y l  c y a n id e

OST —* 0^30 —» OpO
o n ly  g iv e s  a  4 . 5 $  y i e l d  o f  4 - a m i n o - 5 - ( o - n i t r o p h e n y l ) -  

p y r im id in e .  S e e ,  h o w e v e r ,  th e  f o o t n o t e  t o  t h e  r e f e r e n c e .



DISCUSSION.

U r a c i l  (XXXIV) was p r e p a r e d  by a d d in g  m a l ic  a c i d

cooM
6w>H
CH*
coon

CH0k4
i n
cooH

*  r i — ♦ " V i
H oH cl vr *HO^H ^  MC^h ^  d i  Mr ^

(XXXIV) (XXXV) (XXXVI)

t o  a  m ix tu re  o f  u r e a  i n  o leum . I t  was fo u n d  t h a t  t o  

o b t a i n  th e  b e s t  y i e l d s  i t  was n e c e s s a r y ,  i n  p r e p a r i n g  t h e  

u re a -o le u m  m ix t u r e ,  t o  add  th e  -urea g r a d u a l l y  o r  e l s e  th e  

te m p e r a tu re  o f  th e  m ix tu re  r o s e  r a p i d l y  and  p o o r  y i e l d s  

were o b t a i n e d .

N i t r a t i o n  o f  th e  u r a c i l  was fo u nd  t o  be o n ly  p a r 

t i a l l y  e f f e c t i v e  a s  d e s c r i b e d  i n  t h e  l i t e r a t u r e ^  and  r e 

s u l t e d  a t  th e  n e x t  s t a g e  i n  th e  i s o l a t i o n  o f  a p p r e c i a b l e  

q u a n t i t i e s  o f  2 :4 - d i c h lo r o p y r i m id i n e  fro m  u n r e a c t e d  u r a c i l .  

P r e l im i n a r y  r e f l u x  w i t h  fum ing  n i t r i c  a c i d  e n s u re d  c o m p le te  

n i t r a t i o n .
9 3E a r l i e r  w o rk e rs  , t r y i n g  to  c h l o r i n a t e  5 - n i t r o u r a c i l

(XXXV) and i t s  6 -m e th y l  d e r i v a t i v e ,  fo u n d  t h a t  th e y  w ere 

e x t r e m e ly  r e s i s t a n t  to  th e  a c t i o n  o f  p h o sp h o ru s  oxy- a n d  

p e n t a c h l o r i d e  and a d o p te d  t e c h n iq u e s  su c h  a s  h e a t i n g  i n  a  

r o t a t i n g  s e a l e d  tu b e  a t  e l e v a t e d  te m p e r a tu r e s  f o r  l e n g t h y  

p e r i o d s .  The d e v ic e  d i s c o v e r e d  by B a d d i le y  and  Topham^4 o f



a d d in g  d i m e t h y l a n i l i n e  t o  c h l o r i n a t i n g  m ix tu r e s  a l lo w e d  th e  

r e a c t i o n  to  p ro c e e d  s m o o th ly .  The 2 : 4 - d i c h l o r o - 5 - n i t r o -  

p y r im id in e  (XXXVI), a f t e r  vacuum d i s t i l l a t i o n ,  was fo u n d  

t o  keep  unchanged  f o r  p e r io d s  o f  s i x  m onths o r  more i f  w e l l  

s t o p p e r e d .

Of th e  two c h l o r i n e  a tom s i n  (XXXVI) t h e  4 - c h l o r o  

a tom  i s  s l i g h t l y  more r e a c t i v e  ( c . f .  2 : 4 - d i c h l o r o q u i n a z o l -  

ine^® ) p re su m ab ly  due t o  th e  i n d u c t i v e  e f f e c t  o f  th e  n i t r o  

g ro up  r e n d e r i n g  t h e  4 - p o s i t i o n  more a c c e s s i b l e  to  a t t a c k  

by  n u c l e o p h i l i c  r e a g e n t s .  Thus on th e  a d d i t i o n  o f  two 

e q u i v a l e n t s  o f  m e t h y l a n i l i n e  (one e q u i v a l e n t  t o  ta k e  up th e  

h y d ro g en  c h l o r i d e  l i b e r a t e d  by th e  o t h e r )  t o  a  w e l l - s t i r r e d  

c h i l l e d  s o l u t i o n  o f  (XXXVI) i n  a l c o h o l  o n ly  m o n o s u b s t i t u t i o n  

o c c u r s ^ a , p r e c i p i t a t i o n  o f  th e  2 - c h l o r o - 4 - m e t h y l a n i l i n o - 5 -  

n i t r o p y r i m i d i n e  (XXXVII) p r o t e c t i n g  i t  f ro m  f u r t h e r  r e a c t i o n  

w i t h  th e  am ine.

I t  was fo u nd  a d v a n ta g e o u s  t o  combine th e  n e x t  two 

s t a g e s  w i th o u t  i s o l a t i n g  t h e  i n t e r m e d i a t e  p r o d u c t .  

H y d r o ly s i s  o f  th e  r e m a in in g  c h lo r o - g r o u p  was e f f e c t e d  by

(XXXVI)

(XXXVII) fX V III) (XXXVIII)



h e a t i n g  w i t h  sodium a c e t a t e  and  90% a c e t i c  a c i d .  The 

a c e t i c  a c i d  was removed and  th e  r e s i d u e ,  d i s s o l v e d  i n  

d i l u t e  p o ta s s iu m  h y d ro x id e  s o l u t i o n ,  was h y d ro g e n a te d  i n  

th e  p re s e n c e  o f  a  c a t a l y s t  t o  2 -hydroxy -4 -m e  t h y  l a n  i l i n o -  

5 -a m in o p y r im id in e  (X V II I ) .  D i a z o t i s a t i o n  o f  (X V III) 

y i e l d e d  a  re m a rk a b ly  s t a b l e  compound, p re su m ab ly  th e  

d iaz o n iu m  c h l o r i d e  m onohydrate  (XXXVIII). A t te m p ts  t o  

c y c l i s e  t h i s  p r o d u c t  by t r e a t m e n t  w i th  sod ium  h y d r o x id e ,  

sodium  c a r b o n a t e ,  c o p p e r  b ro n ze  i n  a c i d  o r  a l k a l i n e  

s o l u t i o n ,  o r  by h e a t i n g  i t s  s o l u t i o n  in  a c e t i c  a c i d  d id  n o t  

g iv e  homogeneous o r  c o n s i s t e n t  p r o d u c t s  and n e i t h e r  a  

d i a z a c a r b a z o l e  n o r  t h e  compounds (XX) o r  (XXI) w ere  i s o l a t e d .  

In  one c a s e  a  s m a l l  amount o f  m a t e r i a l  was i s o l a t e d  w h ic h ,  

a c c o r d in g  to  a  n i t r o g e n  a n a l y s i s ,  h a d  n o t  l o s t  n i t r o g e n .

T h is  s t a b i l i t y  c a s t s  d o u b t  on w h e th e r  (XXXVIII) r e a l l y  i s  a  

d ia z o n iu m  s a l t ,  and on a t t e m p t in g  to  coup le  w i th  |3 - n a p h t h o l ,  

a l t h o u g h  no  d e f i n i t e  a z o  dye  p r e c i p i t a t e  was fo rm e d ,  a  r e d  

c o lo u r  was o b t a i n e d .

As no  p r o g r e s s  was b e in g  made w i th  t h i s  m ethod o f  

s y n t h e s i s ,  a t t e n t i o n  was t u r n e d  t o  th e  t r i a z o l e  d e c o m p o s i t io n  

m ethod . A n i l in e  was co n d en se d  w i th  2 : 4 - d i c h l o r o - 5 - n i t r o -  

p y r im id in e  (XXXVI) i n  a  s i m i l a r  m anner t o  m e t h y l a n i l i n e , b u t  

t h i s  t im e  t h r e e  p r o d u c t s  w ere  i s o l a t e d  two o f  w hich  w ere



i d e n t i f i e d  a s  2 : 4 - d i a n i l i n o - 5 - n i t r o p y r i m i d i n e  (XXXIX) and  

2 - c h l o r o - 4 - « n i l i n o - 5 - n i t r o p y r i m i d i n e  (XL), w h i l s t  th e  

t h i r d  s u b s ta n c e  (XLI) a l t h o u g h  h a v in g  a s h a r p  m e l t in g  p o i n t

(XXXVI)
u n i d e n t i f i e d

s u b s ta n c e

(XXXIX) (XL) (XLI)

c o u ld  n o t ,  f ro m  s e v e r a l  a n a l y s e s ,  be g iv e n  an  e m p i r i c a l  

f o r m u la .  I t  c o u ld  be o b t a i n e d  in  a  m e t a s t a b l e ,  and  two 

d i f f e r e n t  s t a b l e  c r y s t a l l i n e  form s on c r y s t a l l i s a t i o n  from  

l i g h t  p e t r o le u m .  I t  c o n t a in e d  no  c h l o r i n e .  A R a s t  

m o le c u la r  w e ig h t  d e t e r m i n a t i o n  on (XLI) gave a  v a lu e  o f  211• 

H y d ro g e n a t io n  o f  (XXXIX) p ro c e e d e d  v e r y  s lo w ly  even  

i n  th e  p re s e n c e  o f  a  l a r g e  e x c e ss  o f  c a t a l y s t  and th e  amine

(X L I I ) , i n  s o l u t i o n ,  p ro v ed  t o  be e x t r e m e ly  s u s c e p t i b l e  t o  

a i r  o x i d a t i o n  g i v in g  d a r k  g r e e n  a n d  b lu e  s o l u t i o n s  i n  

p e t r o le u m  and a l c o h o l  r e s p e c t i v e l y .  The amine (XLII) was 

d i a z o t i s e d  and  from  th e  d a r k  c o lo u r e d  p r e c i p i t a t e  lo n g  

b r i g h t  y e l lo w  n e e d l e s  o f  5 - a n i l i n o - 3 - p h e n y l - v - t r i a z o l o  ( ^  )

(XXXIX)

(XLII) (X L III)



95
p y r im id in e  (X L III)  were i s o l a t e d .  On p y r o l y s i s  i n  

p a r a f f i n  o i l  a t  3 0 0°  a  compound was o b ta in e d  w h ich  c r y s t a l 

l i s e d  i n  c o l o u r l e s s  n e e d l e s  f ro m  a l c o h o l  and had a  s h a rp  

m e l t in g  p o i n t  b u t  w h ic h ,  i n e x p l i c a b l y ,  l e f t  a  r e s i d u e  on 

a n a l y t i c a l  c o m b u s tio n .

The ch lo ro -co m p o u n d  (XL) was h y d r o ly s e d  w i th  sodium  

a c e t a t e / a c e t i c  a c i d  m ix t u r e ,  th e  r e s u l t i n g  h y d ro x y  compound 

(XLIV) b e in g  i s o l a t e d ,  d i s s o l v e d  i n  d i l u t e  p o ta s s iu m  h y d ro x id e

®> —-> O-JXX—̂> CXJXX
(XLIV) (XLV)

s o l u t i o n ,  and  c a t a l y t i c a l l y  h y d ro g e n a te d  t o  th e  amine (XLV) 

w h ich  l i k e  th e  N -m eth y l d e r i v a t i v e  (X V III) c r y s t a l l i s e d  

i n  l i g h t  brown l e a f l e t s .  On t r e a t m e n t  w i th  n i t r o u s  a c id  a  

p ro d u c t  was i s o l a t e d  w hich  e v i d e n t l y ,  from  t h e  a n a l y s i s ,  had  

l o s t  n i t r o g e n  b u t  c o u ld  n o t  be  i d e n t i f i e d .

C a t a l y t i c  r e d u c t i o n  o f  (XL) gave a  s o l u t i o n  o f  b a s e s  

w h ic h ,  l i k e  (X L I I ) ,  w ere  s e n s i t i v e  t o  a i r  o x i d a t i o n  th o u g h  

becom ing  a  d a rk  brow n c o l o u r  r a t h e r  th a n  th e  g r e e n  and  b lu e  

t o  w h ic h  (XLII) gave r i s e .  L i a z o t i s a t i o n  o f  t h e  h y d r o g e n a t io n  

p r o d u c t  gave a  brown p r e c i p i t a t e  n h i c h  a f t e r  f r a c t i o n a l  

vacuum s u b l i m a t io n  y i e l d e d  5 - c h l o r o - 3 - p h e n y l - v - t r i a z o l o  ( 

p y r im id in e  (XLVI) and  3 - p h e n y l - v - t r i a z o l o  ( c!) p y r im id in e
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(X LV II). S e v e r a l  m ethods a re  known f o r  r e d u c in g  n i t r o -

c h lo r o p y r im i  d in e s  t o  a m in o c h lo ro p y r im id in e s  w h ich  can th en  

be re d u c e d  w i th  a  p a l l a d iu m  o r  p la t in u m  c a t a l y s t  t o  am ino- 

p y r i m i d i n e s .  Such a  p ro c e d u re  seems p r e f e r a b l e  t o  th e  

t e d i o u s  f r a c t i o n a l  s u b l i m a t io n  in v o lv e d  when th e  r e d u c t io n  

o f  b o t h  g rou ps  a t  once was a t t e m p te d  w i t h  p a l l a d i s e d  

s t r o n t iu m  c a r b o n a te  w hich  was a p p a r e n t l y  u n a b le  to  com

p l e t e l y  d e h a lo g e n a te  th e  c h lo r o p y r im id in e  (XLVI) a t  a tm o s

p h e r i c  p r e s s u r e .  H e a t in g  (XLVII) i n  p a r a f f i n  o i l ,  f u s e d  

z in c  c h l o r i d e ,  o r  sy ru p y  p h o s p h o r ic  a c i d  r e s u l t e d  i n  t o t a l  

d e c o m p o s i t io n  o r  p a r t i a l  r e c o v e ry  o f  unch an ged  m a t e r i a l .  

P y r o l y s i s  i n  an  a tm o sp h e re  o f  n i t r o g e n  y i e l d e d  a  v e ry  s m a l l  

amount o f  a  s u b s ta n c e  w h ich  c o u ld  be o b t a i n e d  i n  th e  fo rm  o f  

t i n y  h ig h  m e l t i n g  o ra n g e  l e a f l e t s .  I n s u f f i c i e n t  m a t e r i a l  

was o b t a in e d  to  a l lo w  co m p le te  p u r i f i c a t i o n  b u t  th e  a n a l y s i s  

a p p ro x im a te d  t o  t h a t  o f  1 : 3 - d i a z a c a r b a z o l e  (XLVIII)

S i m i l a r  t r e a tm e n t  o f  (XLVI) i n v a r i a b l y  gave o n ly  

c h a r r e d  m a t e r i a l .

H y d ro g e n a t io n  o f  th e  u n i d e n t i f i e d  m a t e r i a l  (XLI) gave 

a  s o l u t i o n  o f  amine p ro n e  t o  a i r  o x i d a t i o n ,  a s  w ere p r e v io u s

(XLVI) (XLVII) (XLVIII)



am ines • A s m a l l  amount was c r y s t a l l i s e d  from  h y d r o 

c h l o r i c  a c i d  b u t  no e m p i r i c a l  fo rm u la  c o u ld  be d educed  from  

th e  a n a l y s i s  r e s u l t s .  The m a t e r i a l  (XLI) i s  p r o b a b ly  a  

n i t r o  compound so  on th e  a s su m p t io n  o f  t h e  p re s e n c e  o f  one 

n i t r o  g rou p  a m o le c u la r  w e ig h t  d e t e r m i n a t i o n  was c a r r i e d  

o u t  by  se m i-m ic ro  h y d r o g e n a t io n  which gave a  v a lu e  o f  240 .

The h y d r o c h l o r i d e  was t r e a t e d  w i th  n i t r o u s  a c i d  a n d  a g a in  

l i k e  t h e  p r e v io u s  am ines i t  fo rm ed a  p r e c i p i t a t e  w hich  

c r y s t a l l i s e d  w e l l  from  a l c o h o l  b u t  a g a in  a n a l y s i s  r e s u l t s  

were i n c o n c l u s i v e .  P y r o l y s i s  o f  t h i s  m a t e r i a l  l e d  o n ly  t o  

c a r b o n i s a t i o n .  The c lo s e  p a r a l l e l  o f  th e  r e a c t i o n s  o f  

(XLI) t o  t h o s e  o f  (XXXIX) and (XL) s u g g e s t s  t h a t  t h e r e  i s  

i n  t h e  m o le cu le  a  n i t r o  g ro u p  o r th o  to  a  s e c o n d a ry  amino 

g r o u p •

I n  th e  e x p e c t a t i o n  t h a t  an a c t i v a t i n g  g roup  i n  th e  

p h e n y l  r i n g  m ig h t  a s s i s t  c y c l i s a t i o n  o f  th e  p h e n y l t r i a z o l o -  

p y r i m i d i n e , 2 - c h l o r o - 4 - ( m - a n i s i d i n o ) - 5 - n i t r o p y r i m i d i n e  (XLIX) 

was p r e p a r e d ,  no b y p r o d u c ts  a n a lo g o u s  t o  (XXXIX) o r  (XLI)

(XLIX) (L) (LI)
9 7b e in g  i s o l a t e d .  H y d ro g e n a t io n  w i t h  Raney n i c k e l  c a t a l y s t  

gave (L) w h ich  on d i a z o t i s a t i o n  c y c l i s e d  to  5 - c h l o r o - 3 -  

( m - a n i s y l ) - v - t r i a z o l o  ( db p y r im id in e  (L I) w h ich  c o u ld  n o t  be 

c y c l i s e d  t o  a  d i a z a c a r b a z o l e  by  p y r o l y s i s .



EXPERIMENTAL •

U r a c i l  (XXXIV, p . 7 9 ) .

T h is  was p r e p a r e d  by a d d in g  m a l ic  a c id  t o  a  m ix tu re

o f  u r e a  i n  oleum as  d e s c r i b e d  by D av id son  and B a u d isc h ^ 8
QQ

and  m o d if ie d  by  Chi and Chen

5 - N i t r o u r a c i l  (XXXV, p . 7 9 ) .

U r a c i l  was g e n t l y  b o i l e d  u n d e r  r e f l u x  w i th  fum ing 

n i t r i c  a c i d  f o r  1 h o u r  t h e n  t r e a t e d  a s  d e s c r i b e d  by Jo h n so n  

and  Matsuo . The 5 - n i t r o u r a c i l  was o b ta in e d  in  good y i e l d  

and may be c r y s t a l l i s e d  fro m  much b o i l i n g  w a t e r .

2 : 4 - D i c h l o r o - 5 - n i t r o p y r i m i d i n e  (XXXVI, p . 79)»

A m ix tu re  o f  f r e s h l y  d i s t i l l e d  p h o s p h o ry l  c h l o r i d e  

(152 g * ) ,  d i m e t h y l a n i l i n e  (3 2 .7  g . )  a n d  5 - n i t r o u r a c i l  

(3 1 .4  g . ) was g e n t l y  b o i l e d  u n d e r  r e f l u x  i n  an  o i l  b a t h  f o r  

5 h o u r s ,  t h e  e x c e s s  p h o s p h o ry l  c h l o r i d e  d i s t i l l e d  o f f  u n d e r  

r e d u c e d  p r e s s u r e ,  t h e  r e s i d u e  p o u re d  on t o  c ru s h e d  i c e  ( c a .  

1000 g . )  and t h e  m ix tu re  e x t r a c t e d  s e v e r a l  t im e s  w i th  e t h e r  

(1 1 .  in  a l l ) .  The e x t r a c t  was washed w i th  d i l u t e  sod ium  

b i c a r b o n a t e  s o l u t i o n ,  t h e n  w a te r ,  d r i e d  o v e r  sodium  s u l p h a t e ,  

t h e  e t h e r  d i s t i l l e d  o f f ,  and th e  r e s i d u e  d i s t i l l e d  a t  103° 

u n d e r  3 mm. p r e s s u r e  g i v in g  a  p a le  y e l lo w  d i s t i l l a t e  w h ich  

s o l i d i f i e d  on s t a n d i n g ,  m .p .  2 8 - 3 0 ° .  Y i e l d ,  2 0 -5  g . , 53$ .



2 - C h lo r o - 4 - m e th y la n l l in o - 5 - n i t r o p y r im id in e  (XXXVII, p . 8 0 ) .

To a  w e l l  s t i r r e d  i c e - c o o l e d  s o l u t i o n  o f  2 : 4 - d i c h l o r o -  

5 - n i t r o p y r i m i d i n e  (1 9 .4  g . )  i n  a l c o h o l  (70 c c . )  was added  

d ro p w ise  a  s o l u t i o n  o f  m e t h y l a n i l i n e  (2 1 .4  g . )  i n  a l c o h o l

(60 c c . ) f o r  o v e r  3 h o u r s ,  and th e  m ix tu re  th e n  s t i r r e d  f o r

1 h o u r  i n  a  f r e e z i n g  m i x t u r e . The o ran g e  y e l lo w  p r e c i p i 

t a t e  was f i l t e r e d ,  washed w i t h  a  l i t t l e  a l c o h o l ,  d r i e d  o v e r  

p o t a s h  i n  a  vacuum d e s i c c a t o r  and  c r y s t a l l i s e d  from  l i g r o i n  

( b . p .  1 0 0 -1 2 0 ° )  i n  s m a l l  y e l l o w  p r i s m s ,  m .p . 1 2 8 -1 2 9 ° .

Y i e l d ,  19 g . , 72$ .

(Pound: C, 5 0 .1 ;  H, 3 . 6 ;  N, 2 0 .9  ^ 1 1 ^ 9 ^ 2^4*“̂  reclu*r e s

C, 4 9 . 9 ;  H, 3 . 4 ;  N, 2 1 .2 $ ) .

2 -H ydroxy- 4 - m e t h y l a n i l i n o - 5-a m in o p y r im id in e  (X V III , p . 8 0 ) .

2 - C h lo r o -4 -m e th y la n i l i n o - 5 - n i t r o p y r im id in e  (10 g . )  

was d i s s o l v e d  I n  90$  a c e t i c  a c i d  (50 c c . )  and  t h e  s o l u t i o n  

h e a t e d  w i th  anhy d rous  sodium  a c e t a t e  (8 g . )  on a  s te a m  

b a th  f o r  3 h o u r s ,  t h e  p r e s s u r e  t h e n  b e in g  re d u c e d  an d  th e  

m ix tu re  d i s t i l l e d  t o  d r y n e s s .  The r e s i d u e  was washed f r e e  

o f  sod ium  s a l t s  w i t h  w a t e r ,  and  added  w i t h  2$ p a l l a d i s e d  

s t r o n t i u m  c a r b o n a te  (10 g . )  t o  a  s o l u t i o n  o f  p o ta s s iu m  

h y d ro x id e  (10 g . )  i n  w a te r  (350 c c . ) .  The m ix tu re  was 

sh a k en  w i t h  hydro gen  f o r  two h o u r s  d u r in g  w h ic h  2 .5  1 .  were 

a b s o r b e d .  The c a t a l y s t  was f i l t e r e d ,  th e  f i l t r a t e  made j u s t



a c i d  w i th  a c e t i c  a c i d ,  t h e n  sodium  b i c a r b o n a t e  (2 g . )  s t i r r e d  

i n t o  th e  m ix tu re  w h ich  was l e f t  i n  a  r e f r i g e r a t o r  o v e r n i g h t -  

The l i g h t  brown p r e c i p i t a t e  was f i l t e r e d ,  t r e a t e d  w i t h  c h a r 

c o a l  i n  b o i l i n g  w a te r  (2 1 « ) ,  f i l t e r e d ,  and  a l lo w e d  t o

c r y s t a l l i s e  i n  p a le  brown l e a f l e t s .  C o n c e n t r a t i o n  o f  t h e
om o th e r  l i q u o r s  a f f o r d e d  more m a t e r i a l ,  m . p . ,  270-280  ( d e c . ) .

Y i e l d ,  6*8 g . ,  60$ .

(Pound: C, 6 1 .1 5 ;  H, 5 . 7 ;  N, 2 6 .1 .

C, 6 1 .1 ;  H, 5 . 6 ;  N, 2 5 .9 $ ) .

urn.
2 -Hydroxy -4  -me t h y l a n i l i n o p y r  

h y d r a t e  (XXXVIII, p . 8 0 ) .

To a  s o l u t i o n  o f  th e  amine (X V III) ( 2 .2  g . )  i n  d i l u t e  

h y d r o c h l o r i c  a c i d  (10 c c . ) was g r a d u a l l y  added  a  s o l u t i o n  

o f  sod ium  n i t r i t e  ( 0 .7  g . )  i n  w a te r  (5 c c . ) ,  b o t h  s o l u t i o n s  

b e in g  i c e - c o l d .  B e fo re  a l l  t h e  n i t r i t e  h ad  b een  ad ded  a  

b r i g h t  y e l lo w  c r y s t a l l i n e  p r e c i p i t a t e  began  to  s e p a r a t e .

The m ix tu r e  was l e f t  f o r  1 h o u r  i n  an  i c e  b a t h ,  th e n  f i l t e r e d .  

A s m a l l  amount o f  the  s o l i d  was q u ic k ly  c r y s t a l l i s e d  f ro m  h o t  

w a te r ,  th e  s l i g h t l y  o ran g e  s o l i d  w h ic h  s e p a r a t e d  had p ro b a b ly  

undergone  some d e c o m p o s i t io n  and  a n a ly s e d  r a t h e r  p o o r ly  as a  

m o n o h y d ra te •

(Pound: C, 4 7 . 7 ;  H, 4 . 2 ;  N, 2 3 .2 .  ^ 1 1 ^ 1 2 ^ 2 ^ 5 ^  re ( lu^r e s

C, 4 6 . 9 ;  H, 4 . 3 ;  N, 2 4 .9 $ ) .

fi n e - 5 -d ia z o n iu m  c h l o r i d e  mono-



A tte m p te d  p r e p a r a t i o n  o f  2 - h y d r o x y - 9-m ethy1 - 1 : 5 - d i a z a c a r b a z o l e .

( a ) .  An i c e  c o ld  s o l u t i o n  of th e  amine (X V III) ( 0 .1  g . )  i n  

2$ s u l p h u r i c  a c i d  was d i a z o t i s e d ,  made j u s t  a l k a l i n e  w ith  2N 

sodium  h y d ro x id e  s o l u t i o n  and  h e a t e d  on  a  s te am  b a t h  f o r  

s e v e r a l  m in u te s .  On c o o l in g  an o ran g e  s o l i d  s e p a r a t e d  w hich  

t u r n e d  b l a c k  above 3 0 0 ° .

( b ) . When th e  d i a z o t i s e d  s o l u t i o n ,  h a v in g  b e en  made j u s t

a l k a l i n e , was a c i d i f i e d  w i t h  a c e t i c  a c i d  a  gummy p r e c i p i t a t e  

s e p a r a t e d ,  w h ich  was d i s s o l v e d  i n  a l k a l i ,  r e p r e c i p i t a t e d ,  and 

c r y s t a l l i s e d  from  l i g h t  p e t r o le u m  as  a  l i g h t  y e l lo w  s o l i d ,  

m .p . 1 2 5 -1 2 7 ° .  (Pound: N, 2 8 .0 $ ) .

( c ) .  A t te m p ts  t o  c o u p le  th e  d iazo n iu m  compound (XXXVIII) 

w i th  d im e th y la m in e  to  o b t a i n  a  t r i a z e n e  were u n s u c c e s s f u l .

( d ) . The s o l i d  d iaz o n iu m  s a l t  (1 g . )  was h e a t e d  i n  a c e t i c  

a c i d  a t  100° f o r  5 m in u te s ,  t h e n  th e  s o l u t i o n  e v a p o ra te d  to  

d ry n e s s  u n d e r  r e d u c e d  p r e s s u r e .  The r e s id u e  was d i s s o l v e d  

i n  w a te r  and  a f t e r  s t a n d i n g  s e v e r a l  days f i b r o u s  brown 

c r y s t a l s  were d e p o s i t e d .  T h ese ,  on vacuum s u b l i m a t io n ,  

y i e l d e d  p a le  y e l lo w  m a t e r i a l .  M.p. 3 1 4 -3 1 8 ° .

( e ) .  A s o l u t i o n  o f  th e  d i a z o t i s e d  amine ( 0 .5  g . ) i n  2N 

h y d r o c h l o r i c  a c i d  was s t i r r e d  w i th  c o p p e r  b ro n ze  e f f e r v e s c e n c e  

o c c u r r i n g .  The m ix tu re  was h e a t e d ,  f i l t e r e d ,  h y d ro g en  s u l 

p h id e  b u b b le d  i n ,  and th e  co p p er  s u lp h id e  f i l t e r e d .  On 

c o o l in g  a  w h i t e  s o l i d  was d e p o s i t e d  and  c r y s t a l l i s e d  f ro m  

w a t e r ,  m .p . 3 0 0 -3 1 0 ° .



None o f  th e  above s o l i d s  c o u ld  be o b ta in e d  i n  a  pure  

c r y s t a l l i n e  c o n d i t io n *

C o n d e n sa t io n  o f  a n i l i n e  w i th  2 : 4 - d i c h l o r o - 5 - n i t r o p y r i m i d i n e  * 

A s o l u t i o n  o f  a n i l i n e  (9 .3  g . ) i n  a l c o h o l  (18 c c . )

was added  d ro p w ise  o v e r  3 h o u rs  t o  an  i c e - c o o l e d ,  w e l l

s t i r r e d  s o l u t i o n  o f  2 : 4 - d i c h l o r o - 5 - n i t r o p y r i m i d i n e  ( 9 .7  g . )  

i n  a l c o h o l  (30 c c . )  and th e  m ix tu re  s t i r r e d  f o r  1 h o u r  i n  a  

f r e e z i n g  m ix t u r e .  The o ran g e  p r e c i p i t a t e  was f i l t e r e d ,  

washed w i t h  a l c o h o l  (5 c c . ) ,  and d r i e d  o v e r  p o t a s h .

(a )* 2 ; 4 - D i a n i l i n o - 5 - n i t r o p y r i m i d i n e  flKXIX, p . 8 2 ) .

The p r e c i p i t a t e  was e x t r a c t e d  w i th  h o t  c h lo ro fo rm

(150 c c . )  and the  r e s i d u e  c r y s t a l l i s e d  from  a c e t i c  a c i d  i n

f i n e  y e l lo w  n e e d l e s ,  m .p . 2 0 2 -2 0 3 ° .  Y i e l d ,  1 .2  g .

(Pound : C, 6 2 .7 ;  H, 4 . 3 ;  N, 2 2 .9 .  C H O N  r e q u i r e s
16 13 2 5

C, 6 2 .5 ;  H, 4 * 3 ;  N, 2 2 . 8 $ ) .

(b) • 2 - C h lo r » o - 4 -a n l l ln o -5 -  i l t r o p y r l m l d l n e  (XL, p . 8 2 ) .

The above c h lo ro f o r m  s o l u t i o n  was e v a p o r a te d  t o  

d ry n e s s  u n d e r  r e d u c e d  p r e s s u r e  from  a  w a te r  b a th  and th e  

r e s i d u e  d i s s o l v e d  i n  b o i l i n g  l i g r o i n  (200 c c . ) .  When the 

s o l u t i o n  was c o ld  th e  w a l l s  o f  th e  f l a s k  were c o a te d  w i th  

a  c r u s t  o f  o ran g e  c r y s t a l s  w h i le  th e  b u lk  o f  th e  s o l u t i o n  

c o n td n e d  a  mass o f  p a le  y e l lo w  p l a t e s .  By s t i r r i n g  and 

d e c a n t i n g  th e  y e l lo w  p l a t e s  c o u ld  be s e p a r a t e d  from  the



i n t a c t  c r u s t .  The f i l t e r e d  d e c a n t a t e  was u s e d  to  r e d i s s o l v e  

t h e  c r u s t  and th e  d e c a n t a t i o n  p r o c e s s  r e p e a t e d  g i v in g  an  

a lm o s t  c o m p le te  s e p a r a t i o n .  R e p e a te d  c r y s t a l l i s a t i o n  o f  th e  

c r u s t e d  m a t e r i a l  f ro m  p e t r o le u m  gave o rang e  n e e d l e s ,  m .p .  168- 

1 7 0 ° .  Y i e l d ,  6 g .

(Pound: G, 4 8 . 1 ;  H, 3 . 0 ;  N, 2 2 .3 ;  C l ,  1 4 .1 .  C10H7 02N4C1

r e q u i r e s  C, 4 7 . 9 ;  H, 2 . 8 ;  N, 2 2 .4 ;  C l ,  1 4 - 2 $ ) .

( c ) .  U n i d e n t i f i e d  s u b s ta n c e  (XLI, p . 8 2 ) .

The y e l lo w  p l a c e s  w ere p u r i f i e d  by s e v e r a l  r e c r y s t a l 

l i s a t i o n s  f ro m  l i g h t  p e t r o le u m .  On s lo w  c o o l in g  o f  t h e s e  

s o l u t i o n s  o ran g e  n e e d l e s  o f  a  m e t a s t a b l e  n a t u r e  s e p a r a t e d  o u t  

w hich  s l o w l y ,  o r  r a p i d l y  i f  warmed o r  a g i t a t e d ,  became y e l lo w .  

R a p id  c o o l in g  r e s u l t e d  in  th e  d e p o s i t i o n  o f  y e l lo w  p l a t e s .  

N eed le  and  p l a t e  fo rm s h ad  th e  same m e l t in g  p o i n t ,  'unde

p r e s s e d  by m ix in g ,  o f  1 1 7 -1 1 9 ° .  Y i e l d ,  1 .7  g .

I n  a  R a s t  m o le c u la r  w e ig h t  d e t e r m i n a t i o n  1 4 .1  mg. i n  

camphor (1 3 3 .7  m g.) d e p r e s s e d  th e  f r e e z i n g  p o i n t  by  2 0 ° .  

M o l.w t.  21 1 .

(Pound: C, 5 5 .7 ;  5 5 .8 ;  H, 4 . 7 ,  4 . 9 ;  N, 2 2 .1 ,  2 2 . 2 $ ) .

5 - A n i l i n o - 5 - p h e n y l - v - t r i a z o l o  ( cL) p y r im id in e  (X L II I ,  p . 8 2 ) .

A m ix tu re  o f  2$ p a l l a d i s e d  s t r o n t i u m  c a r b o n a te  

(15 g . )  and 2 : 4 - d i a n i l i n o - 5 - n i t r o p y r i m i d i n e  (XXXIX) ( 1 .2  g . ) 

i n  a c e to n e  (100 c c . )  was sh a k e n  w i t h  h y d ro g e n ,  260 c c .



b e in g  a b so rb e d  i n  3 h o u r s .  The c a t a l y s t  was f i l t e r e d ,  w e l l  

washed w i th  a c e t o n e ,  and th e  f i l t r a t e  w i th  w ash ings e v a p o r a 

t e d  t o  d ry n e s s  f ro m  a  w a te r  b a t h  and  th e  r e s i d u e  d i s s o l v e d  

in  N h y d r o c h l o r i c  a c i d  (200 c c . ) .  To t h i s  s o l u t i o n  c o o le d  

in  an i c e  b a th  was ad d ed  s lo w ly  w i t h  s t i r r i n g  a  s o l u t i o n  o f  

sodium  n i t r i t e  ( 0 .3  g . )  i n  w a te r  (10 c c . ) .  The d a rk  c o l o u r 

ed  p r e c i p i t a t e  was f i l t e r e d ,  t h e n ,  on making th e  f i l t r a t e  

a l k a l i n e  w i th  c o n c e n t r a t e d  ammonia s o l u t i o n ,  a  f u r t h e r  amount 

o f  a lm o s t  b la c k  s o l i d  was p r e c i p i t a t e d .

The f i r s t  p r e c i p i t a t e  was d i s s o l v e d  i n  b o i l i n g  

a l c o h o l  (150 c c « ) ,  f i l t e r e d ,  b o i l e d  w i th  c h a r c o a l  f o r  1 h o u r ,  

r e f i l t e r e d ,  and  on c o n c e n t r a t i o n  s h o r t  b r i g h t  y e l lo w  n e e d le s  

s e p a r a t e d ,  s o f t e n i n g  a t  1 8 5 ° ,  m .p . 1 9 0 ° .

The se co n d  p r e c i p i t a t e  was su b l im e d  a t  200° u n d e r  

1 ram. p r e s s u r e  t h e n  c r y s t a l l i s e d  as  b e f o r e .  T o ta l  y i e l d ,

0*7 g • ,  62$ .

(Found: C, 6 6 .5 ;  H, 4 . 1 ;  N , 2 9 .5 .  r e q u i r e s16 12 6
C, 6 6 . 7 ;  H, 4 . 2 ;  N, 2 9 .2 $ ) .

S o l u t i o n s  o f  th e  i n t e r m e d i a t e  2 : 4 - d i a n i l i n o - 5 -  

a m in o p y r im id in e  (XLII) i n  l i g r o i n  o r  a l c o h o l  r a p i d l y  t u r n e d  

deep  g re e n  and b l u e  r e s p e c t i v e l y  on e x p o su re  to  a i r *  The 

s o l i d  s e p a r a t e d  f ro m  l i g r o i n  a s  d i r t y  g re y  c r y s t a l s  w i th  a  

s i l v e r y  s h e e n ,  m .p . 1 8 0 -2 0 0 ° .



P y r o l y s i s  o f  (X L I I I ) .

To l i q u i d  p a r a f f i n  (5 c c . )  h e a t e d  t o  300°  i n  a  m e ta l  

h a t h  was added  p o r t io n w is e  th e  a n i l i n o p h e n y l t r i a z o l o p y r i m i d i n e  

(X L III)  (1 g . )  o v e r  1 m in u te .  The m ix t u r e ,  w hich  became 

v e ry  d a rk  and showed a  s l i g h t  e f f e r v e s c e n c e ,  was s t i r r e d  

f o r  1 m inu te  more t h e n  a l lo w e d  t o  c o o l .

The r e s i d u e  a f t e r  f i l t r a t i o n  was w ashed w i th  a  l i t t l e  

e t h e r ,  e x t r a c t e d  w i th  b o i l i n g  a l c o h o l  (100 c c . ) ,  t h e  e x t r a c t  

f i l t e r e d ,  b o i l e d  w i t h  c h a r c o a l ,  r e f i l t e r e d ,  c o n c e n t r a t e d  and 

l e f t  t o  c r y s t a l l i s e .  S h o r t  c o l o u r l e s s  n e e d le s  were o b t a i n e d ,  

m .p .  2 4 7 -2 5 0 ° .  Y i e l d ,  0 .1  g .

On a n a l y s i s  3 .1 3 5  mg. l e f t  an  in c o m b u s t ib le  brown 

r e s i d u e  0 .5 3 0  mg.

(Pound: C, 5 1 .0 ;  H, 5 . 1 ;  N, 1 6 .4 $ ) .

2 -H ydroxy- 4 - a n i l i n o - 5 - n i t r o p y r i m l d l n e  (XLIV, p . 8 3 ) .

A s o l u t i o n  o f  th e  2 - c h l o r o  d e r i v a t i v e  (XL) (6 g . )  in  

90$ a c e t i c  a c i d  (40 c c . )  was h e a t e d  on a  s te am  b a t h  w i th  

a n h yd ro us  sodium  a c e t a t e  (5 g . )  f o r  10 h o u r s .  The c o o le d  

m ix tu re  was p o u re d  i n t o  w a te r  (250 c c . )  and  th e  y e l lo w  s o l i d  

f i l t e r e d  and  w ashed . A s m a l l  amount was c r y s t a l l i s e d  s e v e r a l  

t im e s  f ro m  much b o i l i n g  w a te r  f ro m  w hich  i t  s e p a r a t e d  i n  t i n y  

g l i s t e n i n g  p a le  y e l lo w  p l a t e s ,  m .p .  2 7 5 -2 7 6 ° ,  s o f t e n i n g  a t  

2 2 0 ° .  Y i e l d ,  5 .2  g . ,  93$ .

(Pound: C, 5 2 .4 ;  H, 3 . 5 ;  N, 2 4 .5 .  c i o H8°3N4 re<l'ui r e a
C, 5 1 .7 ;  H, 3 . 5 ;  N, 2 4 .1 $ ) .



2 -H y d ro x y -4 -a n il in o -5 -a m in o p y r im id in e  (XLV, p » 8 3 ) .

A m ix tu re  o f  2 -h y d ro x y - 4 - a n i l i n o - 5- n i t r o p y r i m i d i n e  

(5 g . )  a n d  2$ p a l l a d i s e d  s t r o n t i u m  c a r b o n a t e  (5 g . ) i n  5$ 

p o ta s s iu m  h y d ro x id e  s o l u t i o n  (50 c c . )  was sh a k en  w i th  h y d r o 

g e n , 1350 cc* b e in g  a b s o r b e d .  The c a t a l y s t  was f i l t e r e d ,  

washed w i th  a  l i t t l e  h y d ro x id e  s o l u t i o n ,  and th e  f i l t r a t e  

p lu s  w ash ing s  made j u s t  a c i d  w i th  a c e t i c  a c i d  t h e n  sodium  

b i c a r b o n a t e  (1 g . )  added  and  th e  m ix tu re  l e f t  o v e r n ig h t  in  

a  r e f r i g e r a t o r .  The brown p r e c i p i t a t e  was f i l t e r e d ,  

w ashed , a n d  c r y s t a l l i s e d  fro m  much w a te r  in  l i g h t  brown 

l e a f l e t s .  C o n c e n t r a t i o n  o f  t h e  m o ther  l i q u o r s  y i e l d e d  

more m a t e r i a l .  M.p. 273°  ( d e c . ) .  Y i e l d ,  2 . 8  g . ,  64$ .

(Found: C, 5 9 .5 ;  H, 4 . 9 ;  N, 2 7 .3 .  Gi q H10°N4 re(lu;5-r ®s

C, 5 9 .4 ;  H, 5 . 0 ;  N, 2 7 .7 $ ) .

D i a z o t i s a t i o n  o f  2 - h y d r o x y - 4 - a n l l in o - 5 - a m in o p y r lm id in e  (XLV).

To a  s o l u t i o n  o f  th e  above amine (1 g . )  i n  3N 

h y d r o c h l o r i c  a c i d  (10 c c . )  was g r a d u a l l y  added  w i th  s t i r r i n g  

a  s o l u t i o n  o f  sodium  n i t r i t e  (0 .3 5  g . )  in  w a te r  (5 c c . ) ,  

b o th  s o l u t i o n s  b e in g  i c e - c o l d .  The brown p r e c i p i t a t e  was 

c o l l e c t e d ,  d i s s o l v e d  i n  d i l u t e  ammonia s o l u t i o n ,  f i l t e r e d ,  

and  r e p r e c i p i t a t e d  w i th  d i l u t e  a c e t i c  a c i d .  C r y s t a l l i s a t i o n  

from  a l c o h o l  gave  a  p a l e  brown pow der, m .p . 245°  ( d e c . ) .

A s m a l l  amount was su b l im e d  i n  v acuo  and c r y s t a l l i s e d



fro m  a l c o h o l ,  m .p .  2 4 5 -2 5 0 °  ( d e c . ) .  The a n a l y s i s  i n d i c a t e d  

l o s s  o f  n i t r o g e n .

(Found: C, 5 9 .9 ;  H, 3 . 5 ;  N, 1 8 .6 $ ) .

H y d ro g e n a t io n  of 2 - c h l o r o - 4 - a n i l i n o - 5 - n i t r o p y r i m i d l n e  (XL).

A m ix tu re  o f  2 - c h l o r o - 4 - a n i l i n o - 5 - n i t r o p y r i m i d i n e  

(4 g . )  and 2$ p a l l a d i s e d  s t r o n t i u m  c a r b o n a te  (4 g . )  i n  

a l c o h o l  (100 c c . )  was sh a k en  w i t h  h y d ro g en  f o r  7 h o u r s ,

1400 c c .  b e in g  a b so rb e d  m a in ly  I n  th e  f i r s t  2 h o u r s .  The 

c a t a l y s t  was f i l t e r e d  and washed w i t h  a l c o h o l ,  th e  f i l t r a t e  

and w a sh in g s  b e in g  d i s t i l l e d  t o  d r y n e s s  from  a  w a te r  b a t h  

u n d e r  r e d u c e d  p r e s s u r e .  A s o l u t i o n  o f  t h e  r e s i d u e  i n  2N 

h y d r o c h l o r i c  a c i d  (300 c c . )  was c o o le d  t o  0°  and  a  s o l u t i o n

o f  sodium  n i t r i t e  ( 1 .1  g . ) i n  w a te r  (10 c c . )  s lo w ly  added

w i t h  s t i r r i n g .  The p r e c i p i t a t e  was f i l t e r e d ,  a n d  th e  f i l 

t r a t e  made a l k a l i n e  w i t h  c o n c e n t r a t e d  ammonia s o l u t i o n  g iv in g  

an  a d d i t i o n a l  s m a l l  amount o f  m a t e r i a l .

( a ) .  5 - P h e n y l - v - t r i a z o l o (  j Ll  p y r im id in e  (XLVII, p . 8 4 ) .

The com bined p r e c i p i t a t e s  w ere h e a t e d  i n  a  b o i l i n g  

w a te r  b a t h  u n d e r  2 mm. p r e s s u r e  when (XLVII) s lo w ly  su b l im e d  

and  was f u r t h e r  p u r i f i e d  b y  c r y s t a l l i s a t i o n  from  w a te r  o r  

aqueous a l c o h o l  f ro m  w hich  i t  s e p a r a t e d  i n  lo n g  l u s t r o u s  

n e e d l e s ,  m .p . 1 1 1 -1 1 2 ° .  Y i e l d ,  1 g .

(Found : C, 6 1 .0 ;  H, 3 . 6 ;  N, 3 5 .4« Ci o ii7N5 reclu i r e s

C, 6 0 .9 ;  H, 3 . 6 ;  N, 3 5 . 5 $ ) .



( b ) .  5 - C h l o r o - 3 - p h e n y l - v - t r i a z o l o  ( J O -  p y r im id in e  (X L V I,p .84)« 

When s u b l i m a t io n  a t  100° became n e g l i g i b l e  t h e  p r o 

c e s s  was c o n t in u e d  from  an o i l  b a t h  a t  1 20-130°  g iv in g  

(XLVI) w hich  a l s o  c r y s t a l l i s e d  i n  l u s t r o u s  n e e d l e s  from  a l 

c o h o l ,  m .p . 1 4 5 -1 4 7 ° .  Y i e l d ,  0 .7  g .

(Found: C, 5 1 .7 ;  H, 2 . 6 ;  N, 2 9 .9 ,  3 0 .5 .  C^HgNgCl

r e q u i r e s  C, 5 1 .9 ;  H, 2 . 6 ;  N, 3 0 .2 $ ) .

A tte m p te d  c y c l i s a t i o n  o f  (XLVII) and (XLVI).

( a ) .  A s o l u t i o n  o f  (XLVII) ( 0 .1  g . )  i n  sy ru p y  p h o s p h o r ic

a c i d  ( 0 .5  c c . )  was h e a t e d  a t  170-18 0°  u n d e r  2 mm. f o r  1 h o u r .  

On c o o l in g  th e  d eep  r e d  s o l u t i o n  was d i l u t e d  w i th  w a te r

(10 c c . )  and a  s m a l l  amount o f  d a r k  f l o c c u l e n t  p r e c i p i t a t e  

rem oved. N e u t r a l i s a t i o n  o f  the s o l u t i o n  w i th  sodium  

h y d ro x id e  s o l u t i o n  y i e l d e d  a  s m a l l  amount o f  p r e c i p i t a t e  

w hich  c o u ld  n o t  be p u r i f i e d .

( b ) .  A d d i t io n  o f  (XLVII) t o  f u s e d  an h y d ro us  z in c  c h l o r i d e

gave a  d a rk  m e l t  w h ic h ,  on a d d i t i o n  o f  e x c e s s  sodium  h y d ro x id e ,  

y i e l d e d  n o t h in g  on e t h e r  e x t r a c t i o n .

( c ) .  S m a ll  am ounts o f  (XLVII) (50 m g.) i n  e v a c u a te d  s e a l e d

tu b e s  were imm ersed i n  an  o i l  b a t h  a t  200° and a t  3 0 0 ° .  

E f f e r v e s c e n c e  o c c u r r e d  b u t  o n ly  (XLVII) was r e c o v e r e d .

(d) • A f l a s k  (250 c c . )  was f i t t e d  w i t h  an  a i r  c o n d e n s e r ,

f l o o d e d  w i th  n i t r o g e n ,  and h e a t e d  i n  a  bu nsen  f lam e  so  t h a t



a  few c r y s t a l s  o f  (XLVII) d ro p p e d  i n t o  th e  f l a s k  im m e d ia te ly  

decom posed w i th  a p u f f  o f  brown smoke. The r e s t  o f  the  

m a t e r i a l  (1 g . ) was ad ded  i n  p o r t i o n s ,  a v o id i n g  l o s s  o f  

smoke, and  k e e p in g  th e  f l a s k  j u s t  h o t  enough t o  c au se  d e 

c o m p o s i t io n  a t  e a c h  a d d i t i o n .  When th e  f l a s k  had  c o o le d  

a l c o h o l  (150 c c . )  was a d d e d ,  r e f l u x e d  f o r  1 h o u r  on a s team  

b a th  and f i l t e r e d .  The brown f i l t r a t e  a f t e r  two s u c c e s s iv e  

t r e a t m e n t s  o f  1 h o u r  e a c h  w i th  s m a l l  amounts o f  c h a r c o a l  

became p a l e  y e l lo w  and  on c o n c e n t r a t i o n  to  s m a l l  b u lk  d e 

p o s i t e d  o r a n g e - y e l lo w  l e a f l e t s  o v e r  s e v e r a l  d a y s ,  w h ich  were 

r e c r y s t a l l i s e d  from  a l c o h o l ,  m .p .  c a .  3 6 5 -3 7 0 ° .  Y i e l d ,

10 mg • ,  1$ •

(Found: C, 6 8 .0 ;  H, 4 . 0 ;  N, 2 4 .5 .  r e q u i r e s

C, 7 1 .0 ;  H, 4 . 2 ;  N, 2 4 .8 $ ) .

A l l  th e  above  r e a c t i o n s  w ere c a r r i e d  o u t  w i th  (XLVI) 

w hich  how ever y i e l d e d  no p o s i t i v e  r e s u l t  and  u n d e r  (d) 

p ro v ed  even more p ro n e  t o  g iv e  c a rb o n a c e o u s  r e s i d u e s  th a n  

had  (X LV II).

H y d ro g e n a t io n  and  d i a z o t i s a t l o n  o f  u n i d e n t i f i e d  s u b s ta n c e  (XLI)<

A s o l u t i o n  o f  t h e  above compound (3 g . )  i n  a l c o h o l  

(50 c c . )  was sh ak en  w i t h  2$ p a l l a d i s e d  s t r o n t iu m  c a rb o n a te  

(3 g . )  and  hydro gen  f o r  4 h o u r s ,  a b s o r b in g  850 c c .  The

c a t a l y s t  was f i l t e r e d  and  w ashed w i th  a l c o h o l ,  f i l t r a t e  and
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w ash ing s  e v a p o r a t e d ,  and  th e  r e s i d u e  e x t r a c t e d  w i t h  2N 

h y d r o c h l o r i c  a c i d  (300 c c - ) -  A sam ple o f  t h e  h y d r o c h lo r id e  

was c r y s t a l l i s e d  f ro m  d i l u t e ,  and f i n a l l y  fro m  6N, h y d r o 

c h l o r i c  a c i d ,  m .p . 165° ( f r o t h i n g ) .

(Pound: 0 , 4 4 . 1 5 ;  H, 5 . 7 ;  N, 1 7 .9 5 $ ) .

The r e s t  o f  t h e  m a t e r i a l  i n  v e r y  d i l u t e  h y d r o c h lo r i c
o

a c i d  (100 c c . )  was c o o le d  t o  0 and a  s o l u t i o n  o f  sodium  

n i t r i t e  (0 .4  g . )  i n  w a te r  (10 c c . )  d ro p p e d  in  w i th  s t i r r i n g  

and th e  m ix tu re  l e f t  f o r  an  h o u r -  The p r e c i p i t a t e  was 

f i l t e r e d  and  f ro m  t h e  f i l t r a t e ,  which t u r n e d  a lm o s t  b l a c k  

on n e u t r a l i s a t i o n  w i th  ammonia s o l u t i o n ,  t h e r e  was i s o l a t e d  

a  f u r t h e r  s m a l l  q u a n t i t y  o f  m a t e r i a l  w h ich  was su b l im e d  i n  

vacuo  and  c r y s t a l l i s e d  w i th  th e  p r e v io u s  p r e c i p i t a t e ,  a f t e r  

c h a r c o a l  t r e a t m e n t ,  i n  c o l o u r l e s s  s h o r t  n e e d l e s ,  m .p .  1 06 -  

1 0 7 ° .  Y i e l d ,  1 .6  g .

(Pound: C, 5 9 .3 ;  H, 4 . 7 ;  N, 28A, 3 1 .2 $ ) .

P y r o l y s i s  e x p e r im e n ts  on t h i s  m a t e r i a l ,  m .p .  106-107  , 

gave o n ly  c h a r r e d  p r o d u c t •

A m o le c u la r  w e ig h t  d e t e r m i n a t i o n  on (XLI) was c a r r i e d  

o u t  by h y d r o g e n a t io n  i n  a se m i-m ic ro  h y d r o g e n a t io n  a p p a r a tu s  

in  w h ic h  0 .5 4 6 5  g .  a b s o r b e d  153 c c .  o f  h yd rog en  i n  3 h o u r s .  

M o l.w t.  240 .



2 - C h lo r o - 4 -  ( m - a n i s i d in o ) - 5 - n i t r o p y r  im id in e  (XLIX, P « 8 5 ) •

m -N itro p h e n o l  was m e th y la te d  w i th  m e th y l  i o d id e  and 

th e  p ro d u c t  s team  d i s t i l l e d .

A s o l u t i o n  o f  m - n i t r o a n i s o l e  (1 2 .7 5  g . )  i n  m eth an o l  

(300 c c . ) was shak en  w i t h  2$ p a l l a d i s e d  s t r o n t i u m  c a r b o n a te  

(12*75 g . ) and  h y d ro g e n ,  5 .6  1 .  b e in g  a b s o rb e d  in  a b o u t  

1 h o u r ,  t h e  r e a c t i o n  e v o lv in g  c o n s i d e r a b le  h e a t .  The 

c a t a l y s t  was f i l t e r e d ,  t h o r o u g h ly  washed w i th  m e th a n o l ,  

and t h e  f i l t r a t e  p l u s  w a s h i n g s , i n i t i a l l y  c o l o u r l e s s  b u t  

g r a d u a l l y  becom ing  brow n, c o n c e n t r a t e d  t h e n  made up t o  50 c c .  

and  u se d  as a  s o l u t i o n  c o n t a i n i n g  m - a n i s id in e  (0 .2 0 5  g . / c c . ) .

To a  w e l l  s t i r r e d  i c e - c o o l e d  s o l u t i o n  o f  2 : 4 - d i -  

c h l o r o - 5 - n i t r o p y r i m i d i n e  ( 3 .2  g . )  i n  m e th an o l  (25 c c . )  was 

added  d ro p w ise  o v e r  2 h o u rs  th e  above m - a n i s i d i n e  s o l u t i o n  

(15 c c . ) .  The o ran g e  y e l lo w  p r e c i p i t a t e  was f i l t e r e d ,  

washed w i th  a  l i t t l e  m e th a n o l ,  d r i e d  a t  room te m p e ra tu re  i n  

a i r  and c r y s t a l l i s e d  f ro m  l i g r o i n  i n  s h o r t  o ran g e  n e e d l e s ,  

m .p . 1 4 7 -1 4 8 ° .  Y i e l d ,  3 .5  g . ,  76$ .

(Pound: C, 4 7 . 3 ;  H, 3 . 5 ;  N, 2 0 .2 ;  C l ,  1 3 .1 .  C H 0 N Cl
11 9 3 4

r e q u i r e s  C, 4 7 . 1 ;  H, 3 . 2 ;  N, 2 0 . 0 ;  C l ,  1 2 .6 $ ) .

2 - C h lo r o - 4 - ( m - a n i s id in o ) - 5 - a m ln o p y r im id in e  (L , p . 8 5 ) .

Raney n i c k e l  (1 g . ) i n  a l c o h o l  (5 c c . )  was s a t u r a t e d  

w i t h  h y d ro g e n ,  2 - c h l o r o - 4 - ( m - a n i s i d i n o ) - 5 - n i t r o p y r i m i d i n e



(1 .2 3  g . )  was r i n s e d  i n t o  t h e  h y d ro g en  f l a s k  w i th  Raney- 

n i c k e l - t r e a t e d  a l c o h o l  (10 c c . ) ,  r e d u c t i o n  t a k i n g  20-30 

m in u te s .  The s o l u t i o n  was f i l t e r e d ,  th e  n i c k e l  th o r o u g h ly  

washed w i th  b o i l i n g  a l c o h o l ,  t h e n  w i th  e t h e r .  The f i l t r a t e  

and w ash in g s  were e v a p o r a te d  to  d ry n e s s  and th e  r e s i d u e  

e x t r a c t e d  w i t h  b o i l i n g  b e n z e n e .  T h ick  p l a t e - l i k e  p a le  

brown c r y s t a l s  s e p a r a t e d  fro m  the  c o n c e n t r a t e d  e x t r a c t ,  

m .p . 1 4 5 ° .  R e c r y s t a l l i s a t i o n  from  30$ a l c o h o l  gave  c o l o u r 

l e s s  p l a t e s ,  m .p . 1 4 6 -1 4 8 ° .  Y i e l d ,  0 .8 4  g . ,  76$ .

(Pound: C, 5 2 .7 ;  H, 4 . 3 ;  N, 2 2 .4 .  C ^ H ^ O N ^ G l r e q u i r e s

C, 5 2 .7 ;  H, 4 . 4 ;  N, 2 2 .4 $ ) .

5 - C h l o r o - 5 - ( m - a n l s y l ) - v - t r i a z o l o  tL  ) p y r im id in e  (L I ,  p . 8 5 ) .

The above  amine (L ) (1 .2 5  g . )  was d i s  s o lv e d  in  

g l a c i a l  a c e t i c  a c i d  (7 .5  c c . )  and  d i l u t e d  w i th  w a te r  (5 c c . ) .  

The c l e a r  s o l u t i o n  was t h e n  t r e a t e d  w i th  an  e x c e s s  o f  

sodium  n i t r i t e  in  w a te r  (2 c c . ) g i v in g  im m e d ia te ly  a  b lu e  

g rey  p r e c i p i t a t e .  A f t e r  c o o l in g  i t  was f i l t e r e d  and  

c r y s t a l l i s e d  fro m  aqu eo us  a c e t i c  a c i d  i n  p a le  brown c r y s t a l s .  

R e c r y s t a l l i s a t i o n  f ro m  b e n z e n e / l i g h t  p e tro le u m  (8 0 -1 0 0 ° )  

and  f i n a l l y  from  a c e t o n i t r i l e  gave c o l o u r l e s s  r e c t a n g u l a r  

p l a t e s ,  m .p .  1 4 4 -1 4 5 ° .  Y i e l d ,  1 .1 2  g . ,  86$ .

(Pound: C, 5 0 .3 ;  H, 3 . 2 5 ;  N, 2 6 .8 ;  C l ,  1 3 .4 5 .  C^HgONgCl

r e q u i r e s  C, 5 0 .5 ;  H, 3 . 1 ;  N, 2 6 .8 ;  C l ,  1 3 .5 5 $ ) .



P y r o l y s i s  on h o t  g l a s s  o r  in  p a r a f f i n  o i l  gave 

m a in ly  c h a r r e d  m a t e r i a l  w i th  a  l i t t l e  unchanged  t r i a z o l o -  

p y r i m i d i n e .



SUMMARY.

2 - C h lo r o - 4 - m e th y la n i l i n o  (and  a n i l i n o ) - 5 - n i t r o -  

p y r im id in e s  have  b e en  p r e p a r e d ,  c o n v e r t e d  to  the  2 -h y d ro x y  -  

5 -am ino d e r i v a t i v e s  and P s c h o r r  ty p e  c y c l i s a t i o n  a t t e m p te d .

T r ia z o lo p y r im id in e s  r e s u l t i n g  from  d i a z o t i s a t i o n  

o f  am ines o b ta in e d  by r e d u c t i o n  o f  th e  2 : 4 - d i a n i l i n o - ,  

2 - a n i l i n o - ,  2 - a n i l i n o - 4 - c h l o r o ,  and 2 - ( m - a n i s i d in o ) - 4 -  

c h lo r o  d e r i v a t i v e s  o f  5 - n i t r o p y r i m i d i n e  h a v e  been  s u b j e c t e d  

t o  th e  s t a n d a r d  m ethods o f  c a r b a z o le  and  c a r b o l i n e  

s y n t h e s i s .

Only i n  th e  c ase  o f  3 - p h e n y l - v - t r i a z o l o  ( c l )  

p y r i m i d i n e ,  by p y r o l y s i s ,  h a s  t h e r e  been  an  i n d i c a t i o n  o f  

1 :3 - d i a z a c a r b a z o l e  fo rm a t io n *
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