
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

Effects of Benzene on the 1HNMR of α-Oxoketene Dithioacetals
Haifeng Zhanga; Jianjun Zhanga; Yintang Yanga; Qiuqing Yanga; Liping Yanga; Fengchuan Yanga

a Department of Chemistry and Experimental Centre, Hebei Teacher's University, Shijiazhuang

To cite this Article Zhang, Haifeng , Zhang, Jianjun , Yang, Yintang , Yang, Qiuqing , Yang, Liping and Yang,
Fengchuan(1991) 'Effects of Benzene on the 1HNMR of α-Oxoketene Dithioacetals', Spectroscopy Letters, 24: 1, 43 — 54
To link to this Article: DOI: 10.1080/00387019108018123
URL: http://dx.doi.org/10.1080/00387019108018123

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387019108018123
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SPECTROSCOPY LETTERS, 24(1), 43-54 (1991) 

EFFECTS OF BENZENE ON THE 'HNMR OF U-OXOKETENE DITHIOACETALS 
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cont inuous  f i e l d .  

Haifeng ZHANG, Jlanjun ZHANG, Yln tang  WANG, 

Q luq ing  YANG , Liplng  YANG, Fengchuan YANG 

( Department o f  Chemistry and Exper imenta l  Cen t re ,  

Hebei Teacher I s  U n i v e r s i t y ,  S h l  j i azhuang  05001 6 ) 

ABSTRACT 'HNMR s p e c t r a  of t h e  t i t l e  compounds have been 

measured as the  f u n c t i o n  o f  t he  mole f r a c t i o n  of benzene i n  

t h e  mixture s o l v e n t  o f  benzene and CC14. A s  t he  mole f r a c t i o n  

of benzene i n c r e a s e s ,  the  chemical s h i f t s  ( 6 )  of two methyl 

groups I n  a molecule and of benzene g r a d u a l l y  move u p f i e l d .  

The u p f i e l d  s h i f t s  of d i f f e r e n t  methyl groups i n  a molecule 

a r e  n o t  e q u a l  t o  one ano the r .  The a6 of  (I-CHJ i s  l a r g e r  t han  

t h a t  of @-CH3. Thus, t he  two l i n e s  appear  t o  coa le sce  a t  a 

c e r t a i n  c o n c e n t r a t i o n  and t o  c r o s s  ove r  wi th  the  increment  

of the  p r o p o r t i o n  of benzene. A l l  of  t he  chemical s h i f t s  can 

be r e l a t e d  wi th  a l i n e a r  equq t ion  ( $ = A + B X  ) .  Where, X i s  the  
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44 ZHANC ET AL. 

mole f r h c t i o n  of benzene i n  the mixture so lven t .  The co r re l a -  

t i o n  c o e f f i c i e n t s  R a r e  approximately equal  t o  1 .  

INTRODUCTION 

The p repa ra t ions  and s y n t h e t i c a l  a p p l i c a t i o n s  of a-0x0 

ketene d i t h i o a c e t a l s  ( I )  have been widely s tud ied  ( 1-6 ). 

We have r e c e n t l y  i n v e s t i g a t e d  the so lven t  e f f e c t s  on t h e i r  

'HNMR s p e c t r a .  I t  was shown t h a t  t he  resonance abso rp t ions  

of methyl groups i n  these compounds exh ib i t ed  a s i g n i f i c a n t  

up f i e ld  s h i f t s  i n  benzene, compared with t h a t  observed i n  

carbon t e t r a c h l o r i d e .  

I 

In t e  r e  s t i n g  proper t i e  s have been shown: the resonance 

absorpt ions o f  two methyl groups i n  a molecule f i r s t  coa le s  

sced and then separated f u r t h e r  as the r a t i o  of benzene t o  

the s o l u t e  was inc reased ,  a l s o  the absorpt ion l i n e  o f  ben- 

zene was always a s i n g l e  sharp l i n e .  In  e a r l i e r  works, t o  

account the coalesce o f  CH groups,  the ASIS of DMF was ex- 

plained by complex formation ( Fig.  1 ) ( 7-11 ). The r i n g  

cu r ren t  of the benzene r i n g  produced an anti-magnetic f i e l d ,  

and increased the s h i e l d i n g  e f f e c t  on the methyl protons 
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EFFECTS OF BENZENE 45 

Pig .  1 

l o c a t e d  n e a r  t o  the  c e n t e r  o f  t h e  benzene r i n g .  It  i s  n o t  un- 

r easonab le  t o  d e r i v e  the  p o s t u t a t e d  s t r u c t u r e  above, s i n c e  

the  e l e c t r o n - r i c h  benzene r i n g  would n o t  l i k e l y  c l o s e  t o  t h e  

n e g a t i v e l y  charged oxygen. 

However, i n  those  p a p e r s ,  no a t t e n t i o n  w a s  p a i d  t o  the r e -  

sonance a b s o r p t i o n s  o f  the  s o l v e n t s .  If 1 : 1 complexes a r e  

p r e s e n t  i n  t h e  d i l u t i o n ,  t h e  a b s o r p t i o n  l i n e s  of  benzene would 

d i s p l a y  a s p l i t ,  a t  l e a s t  show a broad peak ,  t he  exchange 

between complexed s o l v e n t  molecules and uncomplexed ones  i s  

p o s s i b l e  though. 

I n  t h e  p r e s e n t  work, t h e r e  i s  no r eason  t o  impose complex 

s e l e c t i v i t y  t o  t h e  d i f f e r e n t  methyl groups i n  the  molecule ,  

s i n c e  bo th  o f  them a r e  sepa ra t ed  from carbonyl  group ( F i g  2 ) 

( 12 ).  Morever, even i n  a very  d i l u t e  s o l u t i o n ,  t he  absorp-  

t i o n  of benzene i s  always a s h a r p  l i n e .  That i s ,  a l l  o f  C6H6 

molecules a r e  i n  t h e  same e l e c t r o n i c  s t a t e .  A s o l v a t i o n  model 

de r ived  from the  p o l a r  i n t e r a c t i o n  i s  proposed. 
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46 ZHANG ET AL. 

CH3 

Fig .  2 

EXPERIMENTAL 

The s p e c i e s  (13) used in t he  p r e s e n t  work was 2,2-di(me- 

t h y 1 t h i o ) v i n y l  phenyl ketone ( I1 ) ( s e e  Fig 2 ) ,  3,7-bis- 

(methylthiomethylene)bicyclo(3,3,1] nona-2.6-dione ( I11 ),  

and d imethyl  dimethylthiomethylenemalonate ( I V  ). The che- 

I11 IV 

mica1 s h i f t s  were measured as the  f u n c t i o n  of t he  p ropor t ion  

o f  benzene i n  the  mixture s o l v e n t  of  benzene and carbon t e t r a -  

c h l o r i d e ,  u s i n g  a J E O L  FX-gOQ nmr in s t rumen t  a t  2 6 ? 0 . 5 O C ,  

t e t r ame thy l  s i l i c a n e  served as an e x t e r n a l  r e f e r e n c e .  
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RESULTS AND DISCUSSION 

ZHANG ET AL. 

I n  compounds ( I1 ) and ( I11 ) ,  t h e r e  were two t y p e s  o f  

methyl groups d i s t i n g u i s h e d  by c i s  or t r a n s  t o  t h e  ca rbony l  

group. I t  i s  p robab le  t h a t  t h e  methyl group a t t a c h e d  t o  t h e  

S atom which i s  c i s  t o  the  carbonyl  group w i l l  be of  a n  up- 

p e r f i e l d  a b s o r p t i o n  than  that  of  one t r a n s  t o  t h e  carbonyl  

group,  due t o  t h e  nonbonding p o l a r i z a t i o n  of  c i s  S-CHg bond 

by the  n e g a t i v e l y  charged ca rbony l  oxygen. We t e n t a t i v e l y  

a s s i g n  the  u p p e r f i e l d  CHJ as d and o t h e r  one as P. The r e -  

s u l t s  a r e  summarized i n  t a b l e s  1-3. 

S e v e r a l  r e l a t i o n s h i p s  can  c l e a r l y  be seen  from t h e  

t a b l e s :  a )  a l l  t h e  resonance  l i n e s  o f  S C H j  g roups  a r e  g ra -  

d u a l l y  moved t o  u p f i e l d  as t h e  mole f r a c t i o n  o f  benzene i n  

s o l v e n t  i n c r e a s e s ;  b )  t he  e x t e n t s  of  u p f i e l d  s h i f t s  o f  d i f -  

f e r e n t  S C H J  g roups  i n  a molecule o f  ( I1 ) o r  ( I11 ) were 

n o t  equa l  t o  e a c h f o h h e r ,  t h e  A S o f  P - S C H j  ( t r a n s  t o  t h e  

carbonyl  groups  1 were l a r g e r  t h a n  t h a t  of  G-SCH3 which a r e  

c i s  t o  t h e  carbonyl  groups ,  t h u s  t h e  two l i n e s  appea r  t o  

coa le sce  a t  a c e r t a i n  c o n c e n t r a t i o n  and t o  c r o s s  ove r  t h e n ,  

and  s e p a r a t e  f u r t h e r  w i th  t h e  i n c r e a s i n g  o f  t h e  p r o p o r t i o n  o f  

benzene; c )  t h e  resonance  a b s o r p t i o n  o f  OCHJ i n  t h e  compound 

( I V  ) was a l s o  g r a d u a l l y  s u b j e c t e d  t o  a n  u p f i e l d  s h i f t s  as 

t h e  mole f r a c t i o n  o f  benzene i n c r e a s e d .  
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EFFECTS OF BENZENE 5 1  

Tab 4..Linear cor re la t ion  of the chemical e h i f t s  of protons 

compouni ( 11 

( p m 3  
A12.5005 
B=-1.4580 

Benzene 
A17 2939  
B.1-0.7630 

R=-0 -9992 h - 0  e9998 R=-0.9937 

Compound ( I11 ) 

( p h s  ( Q  )CH3 Benzene 
A12.3104 
B=-l. 1661 

Ad.2991 
B m - 0  9205 

Am7 a31 15 
Bo-0.7766 

Rm-0 9994 R=-O.9996 R=-0.9937 

Compound ( IV ) 

Benzene 
A17.3098 

S CH3 OW3 
A-2 -4404 A13.7620 
B=-1 -1249 B=-0.8972 *-0.7260 
Rm-0.9998 h-0 -9999 R=-O. 9995 

A l l  of the chemical s h i f t 8  i n  the tab les  can be r e l a t ed  

by a s t r a i g h t  l i n e  ( d=A+BX ). Where, A i e  the gradiant  which 

i s  obtained from extrapolat ion,  B- slope, and X -- the mdle 

f r ac t ion  of benzene i n  the mixture solvent. The cor re la t ion  

coef f ic ien ts  a re  appoximately equal t o  1 ( ! b b h  4 ). 

It has been suggeeted tha t  the chemical e h i f t e  induced 

in  components of the mixtun, of benzene and chloroform are 

due t o  the solvat ion of CHC13 by benzene ( 14 ). In the pre- 

sen t  work, we t en ta t ive ly  aseulw t h a t  the solvat ion between 

subs t r a t e s  used and bensene would be responsi t ive t o  the up- 

f i e l d  shifts f o r  e i t h e r  component. There m y  be a continuous 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
3
:
5
8
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



52 ZHANG ET AL. 

Pig. 3 

charge devia t ion  If i n  the  s o l v a t i o n  s h e l l  ( Fig  3 ). 

The "'Charge devia t ion  i s  caused by the  p o l a r i z a t i o n  

o f  benzene by the s u b s t r a t e .  The charge devia t ion  between 

s o l u t e  molecule B and so lvent  molecule n ( CdnaB ) is l a r g e r  

than t h a t  between so lvent  molecules n-1 and n ( Cdn,l,n ) by 

a value bE, 

i n  the same way, 

Cdn-2An- 1 - Cdn-1 Ln - AE 
and so on. Therefore,  a l l  so lvent  moleoules are in t h e  same 

e l e c t r o n i c  a t a t e  ( normal a t a t e  of c6R6 - AE ). so they dis-  

play a sharp s i n g l e  absorpt ion l i n e .  However, motion and ex- 

change between them was poss ib le .  

The upf ie ld  s h i f t s  of' benzene i s  a t t r i b u t e d  t o  t h e  wea- 

kening of the  r i n g  c u r r e n t ,  which a r i s e s  from t h e  t r a n s f e r  

Of nrgalivr Charge. ?or the  aOlat88, t h e  s b l v a t i o n  by C6H6 ir 

d i r e c t i o n a l .  It would be p a r a l l e l  t o  .he d i p o l a r  d i r e c t i o n .  

The d i f f e r e n t  e x t e n t s  of  upf ie ld  s h i f t s  for methyl groups in 
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a molecule canbbe explained t h a t  the t r a n s  CHJ is  c l o s e r  t o  

the p o s i t i v e  pole of  the molecule, so t h a t  i t  ob.taines some 

more negat ive charge from the so lva t ion .  t h a t  i s ,  the  incre-  

ment o f  negat ive charge of t r a n s  CHJ w i l l  be larger than  t h a t  

of  c i s  CHJ. 

The present  of carbon t e t r a c h l o r i d e  undoubtedly i n t e f e r e s  

with the so lva t ion  of so lu te  with benzene. Accordingly, the  

l e s s  the mole f r a c t i o n  of CC14, the  g r e a t e r  a r e  u p f i e l d  s h i f t s  

of protons ( both in the  s o l u t e s  and benzene ). 
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