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SPECTROSCOPY LETTERS, 2 0 ( 1 0 ) ,  835-842 ( 1 9 8 7 )  

Chemistry D e p n r t n e i t ,  College 0.f scieuce, 

U n i v e r s i t y  of I!Iooul, i i o s u l ,  IRAQ.  

iib s t r ac  t : 

IT-o::ictatioii of Z-ZT-Benzylic!enc arylainiiis and t h e i r  o r tho -  

iiyclro:3.heazylid,en~ nnaloGwe r e s u l t e d  i n  i m e q e c t e d  u p f i e l d  

s h i f t  of  t h e  13-d and C-b( clieinical s h i f t s .  The gredorfiinnnt 

resonance  f o r m s  of  t h e  ni t ro i ies  ere d i s c u s s e d .  The IT-oxidation 

e f f e c t s  oil tlie ' 3 ~  ciiernical slLift  depenri upoii n:iliro:,en as well  

as t h e  a t t a c h e d  carbon hybr id i zn - t ion .  
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836 AL -RAW I 

T h i s  coixnmication r e p o r t s  a s tudy of tile ~~T-oxiclztion 

e f f e c t  OR t h e  H-O( and C-13 clier;ii.cal s h i f t s  of corapowicis 1 

a a c l  3 i n  addit:ion t o  the  s t a b l e  resonance s t r u c t n r c s  o€ the  

n i t r o n e s  2 and Ar. The n i t r o g e n  h y b r i d i z a t i o n  e f f e c t  on iT- 

oxidat ion ae  re a!. s o d i  4 cussed . 

1 

Re si1.l t 3 and D i  s m s  s i o x  

2 1 

Y = H  x a = H  ; b = C I  ; C-OCH, 

4 Y . a = H  i b=CH3; c.OCH3 

The IT-oxidation of  conipounds 1 a ~ d  3 gave tile cori>espoc- 

din2 IT-oxider, 2 end 4 r e s p e c t i v e l y .  An uuexpcctcd i1.pfiel.d r 

R l i i I t  of the '11 aild 13C chetii-i.ca1 . ;hi€ts of I1-W 

observed (see  T a b l e  1). The s h i e l d i n 2  of the cnrbo:i-l.? clierni- 

c a l  ,Thi-ft of C-b( v a r i e d  i r o n  21.6 - 26.7 ~ > . p , ~ ,  i n  ~ o i r 1 2  

€row 1 t o  2 ,  while t h i s  e f f e c t  W.S i n  the ranse 02 20 - 22 
p.p.n:. on z o i n s  frorii 3 t o  4. Tile li! clicmica,l s i l i f t  o r  tile 

11- b( qlions s h i e l d i n g  betcxen 0.3 - 0.75 p.p.ni. C-1 of  the  

benzildene r i n g  sliovis a shield in^ of - 3.6 t o  - 5.1 ".p.m. i n  

;md C s (  !:!as 
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838 AL-RAW1 

cor.ipoiuid 2 and - 0.2 t o  - 2.4 p . p . r 1 i .  i n  conpouiid 4 r::iilc tile 

renaining cnr'oon atoms C-2,  C-3, C-4, C-5 and C - 6  xh0:7s ver;' 

desli ielding betvrecn + 1.9 - + 4.8 fur thermore,  C-2 and C-3 

carbon atoms showed a s m a l l  d e s h i e l d i n ~ .  

The n i t r o n e  Sroup i s  u s u a l l y  discussed i n  teriiis of the  

resonance s t r u c t u r e s  I, 11 ancl 111(3). 

oy 

From the  above fin?;inC;s the  l a r g e  s h i e l d i n e  a t  C-o( on 

Soins  f rom -C=iT- t o  -C='T i s  c l e a r  i n d i c a t i o n  thRt the reson- 

ance s t r u c t u r e  I11 i s  the more predominant i-esonaiice f orm; 

indeed t h i s  can expla in  the  l a r g e  s h i e l d i n g  e f f e c t  on the  

chenical  s h i f t s  a t  t h e  C-b< and 13-a( . f i r t h e r  confirmation 

f o r  the s t a b i l i t y  of the resonance forrn I11 comes iron the  

I .R .  absorpt ion of the  C=N g roup  i n  cornpound l a  at  Y m e x  

( T k ~ j z I c :  1:;C cm-l which changes t o  1590 cml upon N-oxidation 

(cornpound 2a), meaning t h a t  11-oxidation causes  a decrease i n  

the double bond che.racter of C = IT group. 

T. 
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N-OXIDATION OF 2-N-BENZYLIDENE ARYLAMINE a39 

The Il-oxidation e f f e c t  i s  a l s o  t ransmi t ted  t o  C-1 and - 
C-1 ( 2 g m l l  s h i e l d i n g  e f f e c t )  es a r e s u l t  of the  p o s i t i v e  

induct ive  e f f e c t  of the  c e z a t i v e  charge of the C-4c  , while 

most o t h e r  carbon atoins of t h c  benzylidene r i n g  and the 

a n i l i n e  r i n g  show a smal le r  desl i ie lding o r  smaller  sh ie ld ing .  

This i n d i c a t e s  t h a t  the l o c a l i z e d  negat ive charge on the  

C - 4  i s  not  incorporated by resoiiance i n t o  the  benzylid-ene 

r i n g .  IIovrever, t h e  p o s i t i v e  chnr,ce on the  IlitrnGeii ?.to:n in-  

duced some resonance i n t o  t h e  a n i l i n e  r i n g  which r e s u l t s  i n  

desh ie ld ing  of C-^ a l a  C-4. This  suggests  t h a t  benzylidene 

r i n g  n a s  twisted out of the C=M plane even f o r  the  2-hydroxy 

benzylidene r i n g  compounds 4a - 4c vrhich was suggested pre- 

v i o u s l y ( 2 )  t h a t  i t  will form A s t rong  hydrogen bondins with 

t h e  31-0 group vrhich makes i t  coplanar  with t h e  C=N plane. 

- - 

The I?-oxidation e € f e c t  ?,lid the  hybr id iza t ion  of the  n i t r o g e n  

atom: 

IT-oxidation of S,p2 n i t ronen:  

ylie IT-oxirlation of ~i33 n i t r o c e n  shows n desliielc1ing of 

C - o (  /SP2 o r  SP3, e .g. the  N-oxidation of H,II-dimetliylani- 

l i n e " )  caused a deshic ld ing  of IT-CXg by 23 p.p.rii.; C-1 of 

aromatic r i n g  by 3.9 p.p.n. rrhereas t h e  ortho-and para-carbons 

of t h e  aromatic r i n g  were a l s o  deshielded by 7.3 and 12 .3  

p.p.m. r e s p e c t i v e l -  

Ti-oxidation of SP2 nitroKen: 

?J-oxidation of pyridine cattses an upf Leld sl i if  t of 

C-2,6 <and C-4 by 10.4 and 17.1 13.p.m. r e s p e c t i v e l y  n h i l e  @-3 

and C-5 were not  a f f e c t e d  (*I. This confirms the  f,ormation of 

?$=O and t h  nega t ive  charge which resonates  betveen the  C-2,6 
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840 AL-RAW1 

mid '7 I: & i L v m .  The t o t a l  s h i e l d i n s  e f f e c t  by tile IT-oxidation 

of the  pyr id ine  r i n z  is 37.9 p.p.m. 

This ri.s f u r t h e r  confirmed by the  d a t a  presented i n  t h i s  

on coin; f rom 1 t o  paper f o r  the  IT-oxidetion e f f e c t  on C k  

2 and 3 t o  4. 

IT-oxidation a f f e c t  of SP n i t r o g e n  on t'nc I 3 C  chemi-cal s h i f t :  

The ii-oxidation of C" CIT t o  CH3C=II '5 0") cniiscd the  "3 
s h i e l d i w  of SP carbon by 81 p.p.ni. S i n i l a r l y  the conversion 

of (CII ) 

shoned e. s h i e l d i n s  of t h e  9I' carbon by 84.4 nncl 90.3 p.p.i'i. 

r espec t ive ly .  

C-CiT t o  (CR ) C-CIT=O and (CH3)3SiCfT t o  (C:13)3SiCI!=0 3 3  3 3  

Conclusion : 

1.1-oxidati on e f f e c t  can r e s u l t  i n  a va luable  information 

on the type of resonance s t r u c t u r e s  i n  the  oxidized products,  

and t h a t  the  iJ-oxidation depends on the  h y b r i d i z a t i o n  s t a t e  

of the n i t rogen  atom ns vie11 as the a t t a c h e d  cerboii atom. 
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