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ANOMALOUS PROTON NMR DESHIELDING 

I N  ANILINOPYRAZOLES 
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L i l l y  Research Centre  Ltd.  
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INTRODUCTION 

I n  connect ion wi th  t h e  s y n t h e s i s  of 

thienobenzodiazepines  and c e r t a i n  h e t e r o c y c l i c  

analogues’ , a number of a n i l i n o  h e t e r o c y c l e  

p r e c u r s o r s  w e r e  prepared.  The i r  p ro ton  NMR 

s p e c t r a  w e r e  g e n e r a l l y  unexcept ional  w i th  t h e  

exc lus ion  of one of t h e  py razo le  isomers 

which showed a remarkable d e s h i e l d i n g  of one 

proton s i g n a l  i n  t h e  a n i l i n e  r i n g .  F u r t h e r  
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i n v e s t i g a t i o n s  have i n f e r r e d  t h a t  t h i s  low 

f i e l d  s h i f t  can be  a t t r i b u t e d  t o  through space 

desh ie ld ing  by a proximal pyrazole  n i t r o g e n  

lone p a i r .  

EXPERIMENTAL 

Proton NMR s p e c t r a  w e r e  recorded on a 

Varian FT80A spectrometer  a t  80 MHz using CDC13 

( 9 9 . 8 %  i s o t o p i c  p u r i t y )  a s  s o l v e n t .  I n f r a r e d  

and U l t r a v i o l e t  abso rp t ion  s p e c t r a  were obtained 

on Perkin-Elmer 297  and Pye-Unicam SP800 spec t ro -  

photometers. 

RESULTS AND DISCUSSION 

The assignment of p ro ton  NYR peaks t o  t h e  

an i l i no -pyrazo le  I (F igu re  1) is  r e a d i l y  deduced 

from t h e  chemical s h i f t s  and coupl ing c o n s t a n t s  

i n  model a n i l i n e s  and i s  found t o  be closely 

s imi la r  t o  o t h e r  an i l i no -he te rocyc le s  i n  t h i s  

series. 

i s  c o n s i s t e n t  with its s i t u a t i o n  o r t h o  t o  t h e  e l e c t r o n  

r e l e a s i n g  -NH- s u b s t i t u e n t  i n  N-a ry lan i l i nes .  I n  

c o n t r a s t ,  t h e  i somer i c  pyrazole  I1 gave a p ro ton  

spectrum which w a s  almost i d e n t i c a l  t o  I excep t  t h a t  

t h e  s i g n a l  f o r  H 2  ( t o  high f i e l d  of t h e  remainder of t h e  

Thus t h e  s i g n a l  f o r  H2 a t  6 = 6 . 4 5  
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Figure 1. 8 0  MIIz ' € I  NMR 

S p e c t r a  of I anci I1 (6 -36)  

aromatic proton s i g n a l s  i n  I )  was s h i f t e d  by 2 . 3  6 t o  

8 . 7 3  6 , thus  appearing t o  low f i e l d  of t h e  remaining 

aromatics (F igu re  1). 

This s h i f t e d  s i g n a l  was confirmed as H2 by examination 
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Figure 2 

Hydrogen bonding in 11 

I 1 , R r H  

of t h e  4-chloro d e r i v a t i v e  (I1 below, R = C1) i n  which 

H i s  reduced t o  a doub le t  w i th  an o r t h o  proton coupl ing 

of 8 .8  Hz. 

2 

W e  b e l i e v e  t h a t  t h e  2 . 3  d downfield s h i f t  a r i s e s  

because t h e  e n t i r e  molecule i s  h e l d  i n  an almost p l a n a r  

conf igu ra t ion  by hydrogen bonding of t h e  NH group wi th  

both t h e  n i t r o  and es ter  f u n c t i o n s  (F igu re  2 ) .  

A molecular model of I1 shows t h a t  H2 c l o s e l y  

approaches pyrazole  N - 2  ( f i v e  bonds d i s t a n t )  and is 

w i t h i n  t h e  p0werfu.l through space desh ie ld ing  i n f l u e n c e  

of i t s  lone p a i r  ( d o t t e d  a r e a ) .  Through space i n t e r -  

a c t i o n  involving a pyrazole  1J-2 atom a l s o  accounts f o r  

t h e  g r e a t e r  desh ie ld ing  of t h e  o r t h o  phenyl p ro tons  of 
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INFRARED (an-’) I 

v (C=O) 1715 

V (N-H) 3345 

ULTRAVIOLET (nm) 

A max 39 4 

T a b l e .  I n f r a r e d  (CHC13 s o l u t i o n )  and U l t r a v i o l e t  

(PleOH s o l u t i o n )  s p e c t r a l  d a t a  f o r  i somer i c  

py razo le s  I and 11. 

I1 

1695 

3320 

432 

N-phenylpyrazole than those  of N-phenylpyrrole2 I 3  b u t  

t h e  e f f e c t  i s  very much sma l l e r  ( 0 . 3  6 ) .  

The co-planar  hydrogen bonded model w e  have 

proposed f o r  I1 is  f u r t h e r  supported by I n f r a r e d  and 

U l t r a v i o l e t  spectrophotometr ic  d a t a .  Hydrogen bonding 

would be expected4 t o  lower t h e  s t r e t c h i n g  f r equenc ie s  

of both t h e  C=O and N-H bonds a s  indeed occurs  ( T a b l e ) .  

The U l t r a v i o l e t  abso rp t ion  maximum f o r  I1 i s  38 nm 

h ighe r  than f o r  I ( i n  which co -p lana r i ty  and extended 

conjugat ion is impeded by t h e  N-methyl g roup) .  
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