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PHOTOCHEMISTRY OF ISONICOTINOHYDRAZIDE AND ITS ANALOGS I N   ALCOHOL^ 

Kobe Women's College of Pharmacy 

Motoyamakita, Higashinada, Kobe, Japan 

I r r a d i a t i o n  of  i sonicot inohydrazide  ( IF)  and i ts  

analogs (Id. and I@ ) i n  a l c o h o l s ,  i . e . ,  methanol, 

e thano l ,  i sopropyl  a l c o h o l ,  and benzyl a lcohol  a f f o r -  

ded two types  of photoproducts,  t h a t  i s ,  t h e  a l k y l i -  

denehydrazides 11, I V ,  V I )  and t h e  2'-(2-hydroxyeth- 

y1)hydrazides  1 1 1  V,  V I I ) ,  except  t h e  c a s e s  of  t h e  

hydrazides having ortho-amino and methoxyl groups 

which yie lded t h e  N-N bond f i s s i o n  products.  

During t h e  work on photochemistry of medic inals  having a func- 

t i o n a l  group1'? we found t h a t  i sonicot inohydrazide  ( I N A H )  ( Ip )  

underwent f a c i l e  and i n t e r e s t i n g  r e a c t i o n  when i r r a d i a t e d  i n  an 

a lcoho l .  This paper d e a l s  wi th  s tudy on t h e  genera l  a s p e c t  of  

photochemical behaviour of t h e  a c i d  hydrazide i n  a lcoho l .  

A 0.02 M methanolic s o l u t i o n  of INAH ( IF)  was i r r a d i a t e d  wi th  
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a  120 wat t  low p r e s s u r e  mercury lamp a t  room temperature u n t i l  

t h e  t . 1 . c .  showed no remaining s t a r t i n g  compound (IF) . The product 

was i s o l a t e d  i n  38 % y i e l d  by chromatography and i d e n t i f i e d  a s  

t h e  2'-(2-hydroxyethy1)-INAH ( V I I a ) .  When t h e  i r r a d i a t i o n  was 

c a r r i e d  o u t  i n  e thano l ,  t h e  products  were t h e  e thyl idenehydrazide  

(VIb) and t h e  2 ' -  (2-hydroxyethyl)  hydrazide (VIIb) , while on ly  t h e  

former type of  products  (VIc and d )  were obta ined when i r r a d i a t e d  

i n  i sopropyl  a l coho l  o r  benzyl a l coho l .  

These photochemical t r ans fo rmat ions  were a l s o  observed on t h e  

o t h e r  analogs  of I N A H  such a s  n icot inohydrazide  (It) and picol ino-  

hydrazide  ( I d ) ,  a s  summarised i n  Table I. 

R~ 
R,CH-OH 

coNHNH2 2 > @ c o w N = c f l  + 
R2 

h 3  
I a I1 I11 

6 I V  V 

Y v I V I I  
Tab le  I 
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Then, i r r a d i a t i o n  of t h e  a lkyl idenehydrazide  ( I V )  i n  a l coho l  

was c a r r i e d  o u t  t o  see  i f  t h e  2'-(2-hydroxyethy1)hydrazide ( V I I I )  

was formed by t h e  r e a c t i o n  of ( I V )  wi th  a lcoho l ,  s i n c e  t h i s  type 

of photoaddi t ion of  a l coho l  t o  t h e  imine has been l i t t l e  k n o w n ! ~ ~  

AS seen from t h e  r e s u l t s  shown i n  Table 11, t h e  alkylidenehydra- 

z ide  ( I V )  would be t h e  f i r s t  product,  which then undergo f a c i l e  

photoaddi t ion of a l coho l  t o  g i v e  t h e  corresponding 2'-(2-hydroxy- 

e t h y l )  d e r i v a t i v e  ( V I I I )  . 

IV h? V I I I  

Table  I1 

Produc t s  (1111) ( Yie ld ;  % ) 

S t a r t i n g  Y a t e r i a l  s ( IV)  
I I 

5 Neither t h e  N-N bond f i s s i o n  product nor t h e  a l k y l a t i o n  pro- 

d u c t  on t h e  pyr id ine  ring1'7'8was obta ined,  t h u s  showing much 

higher r e a c t i v i t y  of  t h e  hydrazide group than t h e  r i n g .  



Since a lcoho l  i s  known t o  be s u s c e p t i b l e  t o  photooxidation 
9 

upon i r r a d i a t i o n  ta g i v e  t h e  corresponding aldehyde o r  ketone,  

t h e  formation of  these  two types  of  photoproducts was explained 

a s  follows: f o r  example, i n  c a s e  of  e t h a n o l ,  aceta ldehyde would 

be formed upoc i r r a d i a t i o n  which r e a d i l y  condenses wi th  an  hydra- 

z ide  t o  g i v e  t h e  corresponding a lkyl idenehydrazide  which would 

undergo f a c i l e  photoaddi t ion of  a l coho l  t o  g i v e  t h e  2'-(2-hydro- 

xyethy1)hydrazide a s  t h e  f i n a l  product.  

I n  o r d e r  t o  g e n e r a l i s e  t h i s  type  of photochemistry,  i r r a d i a t i o n  

of benzohydrazide and acetohydrazide  was c a r r i e d  o u t .  Although 

acetohydrazide  gave none of t h e  expected product ,  benzohydrazide 

( I X )  , when i r r a d i a t e d  i n  e t h a n o l ,  a f  forded t h e  2 ' -  (2-hydroxyethyl) - 

hydrazide ( X )  i n  40 % y i e l d ,  thus  showing t h a t  t h i s  type  of photo- 

r e a c t i o n  i s  of  genera l  and a p p l i c a b l e  na tu re .  

Next, i n  view of  t h e  i n t e r e s t i n g  p a r t i c i p a t i o n  of t h e  o r tho-  

s u b s t i t u e n t s  i n  photochemistrylj) ' ll  we i n v e s t i g a t e d  t h e  r e a c t i o n s  

of some o r t h o - s u b s t i t u t e d  benzohydrazides. 

I r r a d i a t i o n  of  sa l i cy lohydraz ide  ( X I )  i n  methanol af forded 

t h e  corresponding 2'-(2-hydroxyethy1)hydrazide (XV) i n  25 % y i e l d ,  

whi le  t h e  o-anisohydrazide ( X I I )  a f fo rded  two unprecedented products ,  

t h e  benzamide ( X V I )  and i t s  dimer ic  product ( X V I I ) ,  which appa- 

r e n t l y  were formed by r a d i c a l  f i s s i o n  of  t h e  N-N bond followed 

by coupl ing.  

o-Nitrobenzohydrazide ( X I I I )  was expected t o  have an i n t e r e s t -  

ing  r e s u l t  from t h e  known o-n i t ro  group pa r t i c ipa t ion lo" :  b u t  

was found t o  be too u n s t a b l e  toward t h e  r e a c t i o n  cond i t ion ,  r e s u l -  
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t i n g  on ly  decomposition of t h e  s t a r t i n g  hydrazide.  

ye ye 
CONHNH2 CONHNH-CH-CH-OH 
1 

X I 1  X V I  X V I I I  

F i n a l l y ,  we inves t iga ted  t h e  r e a c t i o n  of anthrani lohydrazide  

( X I V ) .  I r r a d i a t i o n  of ( X I V )  i n  e thanol  a f fo rded  a  mixture  of 

t h r e e  photoproducts,  t h e  benzotr iazepine  ( X V I I I ) ,  t h e  aminoquina- 

zolone ( X I X ) ,  and t h e  quinazolone ( X X ) .  The r a t i o s  of t h e i r  

formations,  which were c a l c u l a t e d  from t h e i r  g . l . c . ,  v a r i e d  by 

t h e  r e a c t i o n  time. Furthermore, t h e  benzotr iazepine  ( X V I I I )  

was photochemically transformed i n t o  t h e  aminoquinazolone (x IX)  

and t h e  quinazolone ( X X ) ,  which was a l s o  obta ined from t h e  former 



( X I X )  upon i r r a d i a t i o n .  These f a c t s  c l e a r l y  i n d i c a t e  t h e  r e a c t -  

ion  course  and suggest  t h a t  aceta ldehyde,  which would be photo- 

chemical ly  formed from e thano l ,  would condense wi th  a n t h r a n i l o -  

hydrazide ( X I V )  t o  a f f o r d  t h e  benzo t r i azep ine  ( X V I I I ) ~ ~  which 

would then undergo r i n g  opening followed by r e c y c l i s a t i o n  t o  

a f f o r d  t h e  arninoquinazolone ( X I X )  and a s  r epor ted?  t h e  homo- 

l y t i c  c leavage of t h e  N-M bond would then occur t o  form t h e  qui-  

nazolone ( X X )  a s  t h e  f i n a l  product a s  shown below. 

h? 

E t O H  
> 

X I V  

E t O H  

H 

X V I I I  + 

N-NH2 

t 

, XX 0 

X I V  X V I I I  

H 

+ wMe N-NH2 ) -Hz Wfle N-NH2 I h? 

0 0 
E t O H  

X I X  XX 
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