
I N V E S T I G A T I O N  O F  T H E  S T R U C T U R A L  P E C U L I A R I T I E S  

C H E M I C A L  T R A N S F O R M A T I O N S  O F  C A R B A Z O L E  

A N D  I T S  D E R I V A T I V E S  

XXXVIIIo* INTERRELATIONSHIP BETWEEN THE STRUCTURE AND 

CHROMATICITY OF CARBAZOLE-BASED AZOMETHINES 

To M o K u l i k o v a ,  V o Io S h i s h k i n a ,  
V .  D~ C h i s t o t a ,  a n d  K~ V.  A g l i t s k a y a  

A N D  

UDC 547.759o32.541.52.07:543.422o6.668o811 

Nineteen azometh ines  based  on aminoea rbazo l e s  we re  synthes ized,  and the i r  e l ec t ron ic  ab-  
sorp t ion  spec t r a  we re  m e a s u r e d .  The p r o b l e m s  of the in te r re la t ionsh ip  between the s t ruc tu re  
and chromat ic i ty  of azometh ines  of the ca rbazo le  s e r i e s  a r e  d i scussed  on the ba s i s  of the r e -  
sults  obtained.  

In the p rev ious  pape r  [2], we desc r ibed  the synthes is  and s e v e r a l  p r o p e r t i e s  of azometh ines  based  on 
carbazo le  [2] o The goal of th is  invest igat ion is a study of the in te r re la t ionsh ip  between the s t r u c t u r e  and 
chromat ic i ty  of ca rbazo le -con ta in ing  azometh ines .  The K - c h r o m o p h o r i e  s y s t e m  of the compounds that  we 
synthes ized  includes a ca rbazo le  r ing  and a benzene r ing  or  a s y s t e m  of condensed benzene r ings  bonded by 
an azomethine  group ( - C H = N - )  (Table  1)~ 

In o r d e r  to study the effect  of the unshared  pa i r  of e l ec t rons  of the he te rocye l ic  n i t rogen  a tom on the 
conjugation sys t em,  we made a compar i son  of the UV s p e c t r a  of azometh ines  obtained f r o m  m - a m i n o b i p h e n -  
yl (XX),  p -aminodiphenylamine  (XXI),  and 3 - aminoca rbazo l e  (II)  ( Fig.  1 )o 
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Fig.  1. UV spec t r a :  1) 3 - (0 -  
hydroxybenzyl ideneamino ) c a r -  
bazole;  2} m - ( o - h y d r o x y b e n z y l -  
ideneamino )biphenyl; 3 ) p -  ( o -  
hydroxyb enzyl ideneamino ) d i -  
phenylamine.  

A ba thochromic  shift  of the absorp t ion  m a x i m u m  by 38 nm due to 
lengthening of the conjugation chain and the p lanar i ty  of the ca rbazo le  
molecule  is  obse rved  on pass ing  f r o m  biphenyl de r iva t ives  to c a r b a -  
zole de r iva t ives .  On the other  hand, a hypsochromic  shift  of the ab-  
sorpt ion  m a x i m u m  by 35 nm is  obse rved  on pass ing  f r o m  diphenyla-  
mine de r iva t ives  to ea rbazo le  de r iva t ives .  This  is  explained by the 
fact  that  the unshared  pa i r  of e l ec t rons  of the he te rocyc l i c  ni t rogen 
a tom is  in conjugation with the ~ e l ec t rons  of the ca rbazo le  r ing and 
does not pa r t i c ipa te  in po la r iza t ion  of the molecule  [3]. 

An ana lys i s  of the r e su l t s  p re sen ted  in Table  1 demons t r a t ed  
that  the introduction of e l ec t ron -donor  subst i tuents  into the benzyl idene 
por t ion of the molecu les  of the azometh ines  ( 3 - a m i n o c a r b a z o l e  d e r i v -  
a t ives  ) leads  to a shif t  in the absorp t ion  m a x i m u m  to the long-wave-  
length region and to an i nc r ea se  in the absorp t ion  intensi ty .  Thus,  
when the re  is a d imethylamino group in the p a r a  posi t ion of the ben -  
zene r ing,  the ba thoehromic  shift  can be explained by p - ~  conjugation 
of the e l ec t ron  pa i r  of the ni t rogen a tom with the benzene r ing that  is  
pa r t  of the chromophor ic  s y s t e m  [4] ~ An OH group in the or tho pos i -  

* See [1] for  communica t ion  XXXVII~ 
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t ion re la t ive  to the azomethine  grouping has the s ame  effect  due to the fo rmat ion  of an i n t r amo lecu l a r  

XX XXI 

hydrogen bond~ The introduction of an NO z group in the p a r a  posi t ion of the benzene r ing induces a st i l l  l a r g -  
e r  ba thochromic  shift  of the absorpt ion  m a x i m u m .  This  can be cons idered  to be a consequence of the s t rong 
polar iza t ion  of the molecule  and an i nc rea se  in the length of the conjugated s y s t e m  [5]~ The hypsoehromic  
shift  of the absorp t ion  m a x i m u m  in azometh ines  with a ni t ro group in the ortho posit ion is probably  caused 
by disrupt ion of the coplanar i ty  of the ni tro group and the plane of the benzene r ing and, consequently,  by the 
d e c r e a s e  in i ts  par t ic ipa t ion  in conjugation. 

Lengthening of the conjugation chain through an i n c r e a s e  in the number  of condensed benzene r ings  in 
the benzyl idene por t ion of the molecule  (I, VIII, and IX) and through the fo rma t ion  of b i sazometh ines  
(XVII-XIX),  as expected,  leads to a shift  in the absorp t ion  m a x i m u m  to the long-wavelength  region.  

When the hydrogen of the NH group of the ca rbazo le  r ing  is  r ep laced  by CH~ and CH2CH2CN groups ,  
the e l ec t ron -donor  p r o p e r t i e s  of the he te rocyc l i c  ni t rogen and, consequently,  the effect  of conjugation in-  
c r e a s e ,  and this leads  to a ba thochromic  shif t  of the absorpt ion  m a x i m u m .  

The s a m e  pr inc ip les  a r e  obse rved  for  azometh ines  based  on 1 - aminoca rbazo l e ,  except  for  b e n z a l - 1 -  
aminocarbazo le  iX) ,  in which the absorp t ion  m a x i m u m  is shifted to the longer -wave leng th  region; this  is 
probably  explained by the fo rmat ion  of a quinoid s t ruc tu re .  

It { I~ 
N----CHAr N--CH2Ar 

The shift  in the absorp t ion  m a x i m u m  to the shor t -wave leng th  region in azometh ines  with subst i tuents  
a t tached to the he t e roa tom is  apparent ly  explained by the wi thdrawal  of the azomethine  grouping f r o m  the 
plane of conjugation in connection with s t e r i c  f ac to r s .  

The reduct ion of the absorp t ion  intensi ty in azometh ines  based  on 1 -aminoca rbazo le  occu r s  as a r e -  
sult  of even g r e a t e r  disrupt ion of the coplanar i ty  of the s y s t e m  than in the azometh ines  f r o m  3 - a m i n o c a r b a -  
zole .  

EXPERIMENTAL 

The carbazole-based azomethines were obtained by the method in [2]. m-Aminobiphenyl was obtained 
by the reduction of m-nitrobiphenyl [6]. 

p-Aminodiphenylamine. A total of i00 ml of saturated NaOH solution was added to i0 g (0.03 mole ) 
of tropaeoline (azo dye), and i2 g (0.184 g-atom) of zinc dust was added gradually in portions. The mix- 
ture was heated with stirring on a boiling-water bath for 2.5-3 h until the solution was completely decolor- 
ized. It was then filtered, and the filtrate was cooled to give 3.7 g of p-aminodiphenylamine. 

The absorption spectra of 3 �9 10 -5 to 6 �9 10-SM alcohol solutions of the azomethines were recorded with 

an SF-4 spectrophotometer. 
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