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SYNTHETIC COMMUNICATIONS, 25(3), 423-430 (1995) 

P. FACILE PI-I.48E TRANSFER CATALYZED MICBAEL ADDITION 
OF iBuPBOP'iii 4-CiiiOROaeN%ENESULFONPi ACETATE TO a ,  F - 
C'?lSATUHA\TED ESTERS 

Abstract: The Michael addition of isopropyl 4-chloro- 
beczenesclfony! s c e t s t e  t o  a ,  B -unsstsrated 
esters was studied under YTC conditions. The 
m t h o d  has  the advantage of  niild iesction 
condition6 and h i g h  y i e l d .  

ack' 
ad2 

*To 

The agpiication of suifones in moaern organic 
agntheale i e  oiie of the moat attractire e i b j e e t a  of 
current research interest b l - 3 ,  iir y i  suifonyl groups  are 

easijy eliminated4"5 o r  reductiveiy reulacedC'7 and t hus  
t h e y  ure u t i e f u t  temporary activating g r u u y b  f o r  alhyiatiun, 

". ation ana aaaition reactionsl)i-? , i n e  conjugate 
t i o n  cif i a ~ l f c i n i i  aliioii t o  t i ! i i i i i o p h i l i i  di:elcii ia i s  
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424 ZHANG, ZHOU, AND ZHANG 

synthetically important for effectiog carbon-carbon band 
f o r m a t  iota! 8-9* 

In the course of our investigations on s u l f u r -  
containing carbanions, we have reported a facile alkylation 
of a -arylsulfocylacetate under the s o l  id-! iquid PTC 
conditions1@, In this paper we wish t o  describe I new type 
Michae! a d d i  t i on  of i sop:opj l  4 -  chlor obeciecesc If ony 1 
acetate 4- to *, 8-unsatiirat.ed e s t e r s .  

Our procedure involves initially formatior! of t h e  
fiu If u r  -con t a in ing car ban i o n  f tom rx - a r y  I s u 1  f ony laceta te 1 

with potassium carbonate under PTC conditions and then 
1'5 situ reaction with the a ,  8-unsaturated esters a t  

m m i t o r p d  by  TLC, The addition of  1 to a c r y l s t e  or  
i taconate proceeded smoothly and excellent yields were 
obtainea f o r  products ta-d r89-86%).  An increase i n  the 
bulk of 6-substituting groups in the esters seems t o  
r e b u l t  i n  d s c r e a ~ e  o f  y i e l d s  of 2e-g i 56 -86%.  oil the 

other h a n k  the moaoediition p r o d u c t  can directly r e a c t  
w L l r u  ariother a c t i v a  a ,  3 -unsaturated e s t e r  (CI12=CII-Yj 
Y-COzCH;, C O z E t  or a c r y f o r i t r i l e )  ir ore-pot t o  give the 
dozble addition con7ounds !Scheme 2 ! .  The ecope o f  the 
reaction is illustrated in Table 1. 

4 o . c 9 %  (Scheme I f .  The p r o g r e g s  o f  the reaction was 

,.: L L  

We be!iere t h e  i ~ u t e  described i n  this paper 
ragreeente I E i g p i f  icant improvement in the conjugzte 
addition of  a a-fiulfonglcerbanion to a ,  B-unsaturated 
esters by contrast with 
w h i c h  i i ,  f i o q i i e n t i y  carried o u t  in t h e  p r e s e t i c e  of  a t r r j ~ g  
basea. 

previously reported procedure 
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cl 

SO 2CH03 qr-i 
+ R- ’ R~ - K , C ~ ~ / D M F  , 0 R’CHCHR~X c1 

SO 2CH203 qr-i / ’X TEBA 3 
1 - 

2 - + cH2= CH-Y 

2ahg 

Scheme 1 

K ~ C ~ ~ / D M F  
s 

TEBA cl 

R’ CHCHR% 
I 
1 
m2cH;Y 

90 $CO ;P r-i 

3 a-e 

Scheme 2 

TABLE 1 
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426 ZHANG, ZHOU, AND ZHANG 

2 a  General procedure) 

rn 
I U  u w e l l  o t ; i t e d  ~ ; x i u r t :  u f  i li. ~ i g ,  I f f i ~ ~ u l i ,  

a t k y d ~ ~ i i ~  $&:&;six, c a i b e t a t a  (3. SGg, 61ill;r01) atd T E X  
(Q. Gig, 9. ?m.!t !!! !$?EL ef DMF .t 4 ? T ,  nethyl 
methacrylate (0. 50e,  Smmol) wa6 added dropwise. The 
reaction mixture was siirrea and monitored by TLC 
(g&tia!&QtJj e t h e r  / e t i j . 1  acetate=$/:) , !hen starting 
aaieria! hec! beer rnnr :aed , the  r e s c t i o p  roixture was 
ooured into water and neutralized with lhl HCI. After the 
extraction of t h e  m i x t u r e  w i t h  C€i - ,C iz  ilSmir.3i , the 
combiaei o r g a c i c  e x c r a c t s  were washed w i t h  water  ( t 0 m i n  2)  

2nd t h e  r e ~ i d g e  w-1: csrosatngrepied 02 E i l i c a  gel C E ~ E ~  1:4 
e t h . 1  acetatelpetroleam ether i f i l l -  90°C 1 t o  give the 
D r o d u c t  a a  as a viscous o i i  1'1, 34g, U % J <  

and  + h  d r i e d  : N ~ z E O Q ) ,  The sclven:  R a g  :ec;o:.ec! ir vacuo 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ite
 L

av
al

] 
at

 1
2:

33
 2

1 
Se

pt
em

be
r 

20
15

 



Q! ,P-UNS ATURATED ESTERS 421 

z b r  A f t e r  F o r k  c p  and  purification a s  decrlbed t o r  za, 
i ,  69giuu8i o f  t i e  t i t l e  c o m p o u n a  was o b t a i n e a  as B 
ye;]GF;6h visi;ui c i ; ,  

_- 

S p e c t r a l  dat.a o f  compounds % a - g  .- __ a n d  ~ 3 a - e  
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428 ZHANG, ZHOU, AND ZHANG 

2 e  ID. (Kgr):  1731, 1 3 2 6 ,  1160cm-1;  NMR (CCl4) 8 8# 1 7  (ZH, d, 

?COzCH!, 4 .  2 6  !1B, 01, SOzCH! 3. 07-2. 1 3  !3H; m, CHCH2! , 1. 60-0. 44 
( i E I I ,  E, 5CI13i ;US ( m l z ,  %, FA9! 406 &?++I, 1. 6): Anal.  Calcd ,  f o r  

CjsI l2gC!O@: C 53. 39 H E. 2 2  Found: C 5 3 ,  3 7  H 6. 25.  

J.9% ~ H z ,  ArI!! , 7.  3 3  (2I-1, d, J=9. 2fl2,  ArH! , E .  11 ( 2H, EI, J=6. OHzj 

I f  m. 3 .  111-112. IR!KBr\: 1 7 3 7 ,  ! 7 ? 2 ,  1146rm-1:  NMP.!CC14) 
fi 7 S6 (ZH, d, 6 5 4  X H z ,  ArH), 7 21 (2H,  d. J=4 ZHz, A r H l  I 4 ,  6 3 - 3  117 
iaii, m, CIiC02Ci l l  , 8. 4 0  (6H, s, a C 0 2 C H 3 i  3. 0 0 - 2 .  4 3  (3H, m, CHCH2) , 

1 2 3 - 0  63 ifill, rn. 2CH3) : MS ( m / z ,  %, FAB) 4 2 1  (Mttl .  2 3 .  1) : A n a l ,  
C a l c d .  f o r  Cl7tl21ClU8S: C 48. 6 2  H 6.  0 3  Pound: C 48. 71 

Ii 5 .  04. 

3b I R i K B r ) :  2260,  1 7 3 3 ,  1 3 1 7 ,  1145cm-1.: NMRfCCl4) 6 8. 04 izH, 

d, J=9. 6 1 2 ,  A r H ) ,  7.  76 (2H: d: 6=9 6H2, A r H )  , 6 .  09 OK 81, J = 6  4Hz, 
CO2CH) I 3 .  74 ( 3 H ,  61 COzCB3) 3. 18-1. 76 (7Hl m, CHaCH, CH2CHal 
1 .  62-1 .  03(9H,m,  3CH3): M S ( m ! z , % , F A B I  4 3 0 ( M + + 1 ,  1, 9 ) ;  A n a l .  
C a l c d .  f o r  CigH24ClNOgS: C 53.  08 H 6. 6 3  N 3 .  26  
Found: C 62. 7 2  H 6. fi2 N 3. 14 .  
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