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THE ChYSTAL STRUCTURES OF N-(4-NITROBENZYLIDENE)-2- 
METHOXY -5-AMINOPY RI DINE 

I. MOUSTAKALI-MAVRIDIS AND E. IIADJOUDIS 
Institute of Physical Chemistry, N.C.R.N.S. "Demokri- 
tos", 153 10 Aghia Paraskevi-Attiki, Greece. 

Abstract: N-(4-Nitrobenzvlidene)-2-methoxy-5-aminopyri- 
dine crystallizes in two crystalline forms: centrosy- 
mmetric (monoclinic P21/n), and non-centrosymmetric 
(monoclinic, P2+ This study compares the molecular stru- 
ctures of the two crystalline forms. 

INTRODUCTION 

As part o f  our ongoing studies of the effects of the aro- 

matic substitution on the optical or electro-optical propep 

ties of crystalline Schiff bases, we present this report on 

the centrosymmetric and non-centrosymmetric structure of 

the Schiff base of 4-nitrohenzaldehyde with 5-amino-2-me- 

thoxypyridine. 

RESULTS AND DISCUSSION 

The title compound crystallizes in two crystalline forms 

(i) centrosymmetricl, monoclinic ~2 /n, 

a = 11.080(2) 8,  h 8.376(1) 8 ,  c 1 14.364(2) 8 ,  
6 112.56(1)O, Z = 4, R = 0.0374 and (ii) 

metric, monoclinic, P21, 

1 

non-centrosym- 
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36 I .  MOUSTAKALI-MAVRIDIS AND E. HADJOUDIS 

a = 3.8566 8 ,  b = 19.542 8, c = 8 . 0 6 6  8 ,  B = 89.37', Z = 2 

and R = 0 .0489 .  

The c e n t r o s y m m e t r i c  m o d i f i c a t i o n  p r e s e n t s  a p l a n d r  form 

w h i l e  the non-cent rosymmetr ic ,  a n o n - p l a n a r  iorm. The d e v i -  

a t i o n i  from p l a n a r i t y  among p l a n e s  1 , 2  and 3 ( s e e  F i g . 1 )  

f o  Nr the 

OPJ 

two forms are as f o l l o w s :  

# ;+qocH 

F I G U R E  1. D e v i a t i o n s  from p l a n a r i t y  among p l a n e s  1,2 

and 3 of thc N-(4-Nitroberi~ylidcne)-2-methoxy-5-amino- 

p y r i d i r i r  mol rc i i le .  

C E N T R I C  
PLANAR FORM 

3 . 2 O  

- 2 2 . P  

-19. GO 

between p l a n e s  
1 and 2 

between p l a n e s  
2 and 3 

between p l a n e s  
1 and 3 

A C E N T R I C  
NON-PLANAR FORM 

4 . 8 O  

-31.8O 

-35 * 7 O  

T h e  bond l e n g t h s  and bond a n g l e s  o f  t h e  c e n t r i c  p l a n a r  

form and of the a c e n t r i c  non-p lanar  form are shown i n  F j g . 2 .  
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CRYSTAL STRUCTURES 37 
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FIGIJRE 2. Bond l e n g t h s  and bond a n g l e s  ot t h e  c e n m i c  

p l a n a r  form ( u p p e r )  and  o f  t h e  a c e n t r i c  n o n - p l a n a r  

form ( l o w e r )  of N-(4-Nitrobenzylidene)-2- methoxy-5- 

- a m i n o p y r i d i n e .  

A compar ison  of  t h e  two s t r u c t u r e s  r e s u l t s  i n  t h e  f o l -  

l o w i n g  o b s e r v a t i o n s :  

1. The two s t r u c t u r e s  have  very s imi la r  bond d i s t a n c e s  and 

a n g l e s .  

2 .  The OMe group i s  co-planar w i th  t h e  p y r i d i n e  r i n g  and 

f a c i n g  t h e  h e t e r o  N-atom. 

3 .  The o r i e n t a t i o n  of t h e  above s e t  o f  q r o u p s  w i t h  r e s p e c t  

t o  t h e  r e s t  of t h e  m o l e c u l e  i s  o n p o s i t e  i n  t h e  two s t r u c -  

t u r e s .  

4 .  The same t r e n d  i n  t h e  d i f f e r e n t a t i o n  o f  the b r i d g e  bonds 

as compared t o  benzy l idenean i l ine ,  i n d i c a t i n g  qu ino id  r e so -  

nance  s t r u c t u r e s  and c h a r g e  t r a n s f e r  be tween t h e  e lec-  

t r o n  d o n a t i n g  and  a t t r a c t i n g  g r o u p s .  
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38 I. MOUSTAKALI-MAVRIDIS AND E. HADJOUDIS 

5. Non-planarity of the molecule does not affect the inter- 

nal charge trandfer, 

6. The non-centrosymmetric crystals have a high non-linear 
2 optical coefficient.. 
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