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SYNTHETIC COMMUNICATIONS, 23(21), 3029-3035 (1993) 

THE ASYMMETRIC SOLVOMERCURATION-DEMERCURATION 

OF OLEFINS IN CHIRAL MICELLAR SYSTEMS 

X 
Yonginin Z h a n g  , Weiliang Bao and Hong Dong 

Department o f  Chemistry, Hangzhou University, 

Hangzhou 310028 P.R. China 

ABSTRACT: The solvomercuration-demercuration o f  ol e- 

fins i n  c h i r a l  micelles were investigated.  The c h i r a l  

carbinols can be obtained by asymmetric oxymercura- 

t ion  of prochiral  o le f ins  with NaBH4. A sa t i s fac tory  

r e s u l t  w a s  achieved. The highest e.e.$ w a s  up t o  96%. 

Chiral  micelles a r e  very important i n  enantiose- 

l e c t i v e l y  catalyzed reactions,  f o r  instance the hydro- 

l y s i s  o f  enantiomeric p-nitrophenyl However 

asymmetric synthesis by using c h i r a l  micellea as an 

* To whom correspondence should be addressed. 
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3030 ZHANG, BAO, AND DONG 

asymmetric enviroment t o  induce t h e  formation of a new 

c h i r a l  c e n t e r  i s  a r e l a t i v e  new area .  

Goldberg' first repor ted  t h e  reduct ion of prochi- 

ral ketones i n  an aqueous m i c e l l a r  s o l u t i o n  of (+ ) -  

(R)-N-dodecyl-N,N '-dimethyl-a-phenylethylammonium bro- 

mide gave c h i r a l  a l coho l s  bu t  t h e  o p t i c a l  y i e l d  w a s  

only 1.7%. 

Recently we have u t i l i z e d  c h i r a l  mice l l e s  as an 

asymmetric enviroment i n  the  r e a c t i o n  of many types of 
p roch i r a l  s u b s t r a t e s  such as reduct ion  o f  ketones 4 , 
oxida t ion  of  s u l f i d e s  5 , epoxidat ion of chalcones6 and 

t he  a d d i t i o n  of carbene t o  aromatic aldehydes 7 . Our 

r e s u l t s  demonstrate tha t  e n a n t i o s e l e c t i v i t y  w a s  achie- 

ved i n  every case ,  a l though o p t i c a l  y i e l d s  a r e  genera- 

l l y  less than 20% w i t h  one except ion i n  which enantio- 

mer excess( e.e. ) w a s  up t o  28% . 7 

Here we wish t o  r e p o r t  t h e  solvomercuration- emer- 

cu ra t ion  of  o l e f i n s  i n  c h i r a l  m i c e l l a r  systems. 

Chi ra l  s u r f a c t a n t s  I and I1 were synthesized from 

n a t u r a l  ephedrine. I n  c h i r a l  m i c e l l a r  systems composed 

of  t hese  s u r f a c t a n t s ,  t h e  c h i r a l  ca rb ino l  can be 

ob t a i n  ed by asymmetric solvomercurati  on-demercuration 

o f  p roch i r a l  o l e f i n s  w i t h  N a b H 4 .  The h ighes t  e.e.$ 

being 96$. 

The syn thes i s  involves  oxymercuration o f  t he  ole- 

f in ic  compound w i t h  mercuric a c e t a t e  i n  t h e  presence 

D
ow

nl
oa

de
d 

by
 [

C
ar

ne
gi

e 
M

el
lo

n 
U

ni
ve

rs
ity

] 
at

 2
2:

51
 1

3 
O

ct
ob

er
 2

01
4 



OLEFINS IN CHIRAL MICELLES 303 1 

of a THF-H20 medium o f  c h i r a l  mice l l e s ,  followed by i n  

s i t u  reduct ion  o f  t h e  oxymercurial wi th  sodium borohy- 

d r i  de. 

1, Hg(OAc)2/H20/I o r  I1 
RC H=C H2 * RCHOHCH3 

2, NaBH4 

YH3 11: Ph-CH-CH-+N-C1GHJ3- YH3 
1 1  I 

OH CH3 CH3 B r  

I : Ph-CH-CA-+N-C12Hz5 
I I  

d H  CH3 CH3 B r -  

The r e s u l t s  shown i n  Table 1 c l e a r l y  demonstrate 

t h a t  t h e  s tereochemical  s e l e c t i v i t y  w a s  achieved i n  

a11 c h i r a l  mice l l e s  employed. The e n a n t i o s e l e c t i v i t y  

w a s  s t r o n g l y  ind ica t ed  by t h e  f a c t  t h a t  wi th  same sur- 

f a c t a n t ,  a l l  t h e  enriched enantiomer of t h e  ca rb ino l s  

have t h e  same abso lu te  conf igura t ion .  The most signi- 

f i c a n t  f a c t  provided from the  obtained r e s u l t s  is, 

perhaps,  t h e  cha in  l e n g t h  e f f e c t .  The v a r i a t i o n  i n  

e n a n t i o s e l e c t i v i t y  among t h e  o l e f i n s  i s  remarkable: 

with t h e  same c h i r a l  mice l l a r  aystems, h igher  enantio- 

meric excess w a s  gene ra l ly  achieved by inc reas ing  t h e  

a l k y l  chain l eng th  of  t h e  subs t r a t e s .  

On t h e  o t h e r  hand, i t  is shown i n  t a b l e  1 t h a t  t h e  

mice l l e s  formed f r o m  s u r f a c t a n t s  w i th  longer  alkyl 
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3032 ZHANG, BAO, AND DONG 

Table 1. Asymmetric oxymercuration o f  o l e f i n s  i n  chi- 

ral m i c e l l e s  formed by surfactant  I o r  I1 

Sur- Pro duc t c&5 Cone. Config. e.e.k 

factant (dl) 

Ph HCH3 +13.78 4' R 
SH 

CH3(CH ) HCH +1.69 1 1 0 9 ~  R 
38H 

CH3(CH ) HCH +2.90 17-3d R 

CA3(C?-T2)5xECH3 +3.14 6*36d - 
4 8 H  

I 

C H ~ ( C H  ) HCH +6.6 4.5!jd R 
78H 

PhCHOFCH3 +20.0 l.lC R 

CH3(CH ) IICH +2.76 18.1d R 

CH3(CH ) HCH t3.79 26.4d R 

CH3(CH ) HCH3 +4.12 7.27d - 

C H ~ ( C H  HCH +iz.i 9 . 0 9 ~  R 

38H 

48H 

58H 

I1 

78H 

27. 3a 

12.1" 

21.1a 

b - 

57.5ga 

39 5& 

19. 8a 

27.7& 

b - 

96.0a 

) x l O O % ;  a. w a s  c i t e d  from t h e  

l i t e ra ture ' ;  b. No l i t e r a t u r e  was reported on 

c. Toluene w a s  used a8 solvent;  d. Benzene w a s  used 

as solvent. 
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OLEFINS IN CHIRAL MICELLES 3033 

cha in ( I1 )  provided b e t t e r  e n a n t i o s e l e c t i v i t y  than  the  

s h o r t e r  cha in  analogues(1) .  h r iden t ly ,  t hese  r e s u l t s  

can be n a t u r a l l y  a t t r i b u t a b l e  t o  hydrophobic-lipophi- 

l i c  i n t e r a c t i o n s  between t h e  s u b s t r a t e  and t h e  mice l le .  

The b inding  of the  p roch i r a l  o l e f i n s  by t h e  c h i r a l  

mice l l e  i s  a dynamic procees ,  mice l l e s  and t h e i r  mono- 

meric s u r f a c t a n t s  a r e  a l s o  i n  a dynamic equilibrium. 

Therefore inc reas ing  a l k y l  chain l e n g t h  e i t h e r  i n  sur-  

f a c t a n t s  o r  i n  s u l f i d e s  could improve the  complexation 

of  o l e f i n s  by c h i r a l  mice l l e s  and then gave b e t t e r  

enant i  o s e l  ec t i v i  t y  . 
EXPERIMENTAL 

The o p t i c a l  r o t a t i o n s  were obtained from a W Z Z - 1  

automatic r o t a t i o n  de tec to r (  Shanghai). The 'H NMR 

s p e c t r a  i n  C E 1  were recorded on a JEOL JUM-PMX 60 S I  

(60MHz) spectrometer u s ing  TMS as t h e  i n t e r n a l  s tan-  

da rd .  The I R  spec t r a  were recorded on Perkin Elmer 683 

spectrometer.  The s u r f a c t a n t s  I and 11 were prepared as 

previous ly  descr ibed . 

3 

8 

General procedure: To a 0,03M( 335m1) m i c e l l a r  s o l u t i o n  

(H20:THFd:l) added 15mm01 o l e f i n  and s t i r r e d  20mins. 

5Oml of 15mmol Hg(OAcI2 i n  H ~ O - T H F  s o l u t i o n  w a s  added 

t o  t h e  o l e f i n  m i c e l l a r  s o l u t i o n  and s t i r r e d  u n t i l  t h e  

s o l u t i o n  became c l e a r .  jM(15ml) NaOH s o l u t i o n  was 

added , then a s o l u t i o n  of 15m1(0.5M) NaBH4 i n  3 M  NaOH 

D
ow

nl
oa

de
d 

by
 [

C
ar

ne
gi

e 
M

el
lo

n 
U

ni
ve

rs
ity

] 
at

 2
2:

51
 1

3 
O

ct
ob

er
 2

01
4 



ZHANG, BAO, AND DONG 3034 

w a s  added, s t i r r i n g  f o r  2-3h. Sodium c h l o r i d e  w a s  

added f o r  s a t u r a t i o n .  Seperate  t h e  THP l a y e r .  The 

aqueous l a y e r  w a s  ex t r ac t ed  wi th  e t h e r  and t h e  organic 

phase w a s  d r i e d  over  MgS04. Removal of  t h e  so lvent  

gsve t h e  crude product which w a s  then  p u r i f i e d  by 

vaccum d i s t i l l a t i o n  first, then by column chromatogra- 

phy on s i l ica  g e l  e l u t e d  with petroleum ether:benaene 

=1:3. The b o i l i n g  po in t  and 'H NMR data o f  products 

a r e  as follows. 
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