
This article was downloaded by: [McMaster University]
On: 03 November 2014, At: 08:53
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

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Novel Chiral Auxiliary for
Enantioselective Synthesis of
Tertiary Alcohol
Brindaban C. Ranu a , Rupak Chakraborty a & Dipak
C. Sarkar a
a Department of Organic Chemistry , Indian
Association for the Cultivation of Science , Jadavpur,
Calcutta, 700 032, India
Published online: 23 Sep 2006.

To cite this article: Brindaban C. Ranu , Rupak Chakraborty & Dipak C. Sarkar (1991)
A Novel Chiral Auxiliary for Enantioselective Synthesis of Tertiary Alcohol, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 21:15-16, 1619-1624, DOI: 10.1080/00397919108021061

To link to this article:  http://dx.doi.org/10.1080/00397919108021061

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919108021061
http://dx.doi.org/10.1080/00397919108021061


primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 0
8:

53
 0

3 
N

ov
em

be
r 

20
14

 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 21(15&16), 1619-1624 (1991) 

A NOVEL CHIRAL AUXILIARY FOR ENANTIOSELECTIVE 
SYNTHESIS OF TERTIARY ALCOHOL 

Brindaban C .  Ranu , Rupak Chakrabor ty ,  and Dipak C .  Sarkar  

Department of Organic Chemistry,  Indian Association for t h e  
Cultivation of Science, Jadavpur .  Calcutta - 700 032, India. 

ABSTRACT : The use of 1-menthyl e s t e r  of 1,3-dithiane-2- 
carboxyl ic  acid a s  a ch i ra l  auxi la ry  for  the  conversion of 
acetophenone, propiophenone and butyrophenone to t h e  
cor res  ponding a p t  ical  ly  a c t i v e  t e r t i a r y  alcohols  2-pheny l hexan-2- 
01, 3-phenylheptan-3-01 and 4-phenyloctan-4-01. has  been 
demonstrated. 

I 

Enantioselective synthes is  of t e r t i a r y  hydroxy compound in 

an acyc l ic  chain i s  a challenging problem in t h e  field of 

asymmetric s y n t h e s i s .  Thus, although, q u i t e  a number of 

excel lent  n e t h o d s  have been developed in  t h e  past f e w  y e a r s  
1.2a for  t h e  s y n t h e s i s  of op t ica l ly  ac t ive  secondary alcohols. 

methodologies for c h i r a l  t e r t i a r y  alcohols are v e r y  f e w  . 2  One 

general approach  involves  the  asymmetric addi t ion of 

organometalli c reagent to a prochi ra l  carbonyl  compound in 

presence of a c h i r a l  auxi l ia ry .  Most commonly used c h i r a l  

auxi l ia r ies  f o r  t h i s  purpose are var ious amino alcohols and 

diamines; but these  are found not to  be v e r y  e f f i ~ i e n t . ~ ' ~  Thus,  

t h e r e  is a need to develop new auxi l ia r ies .  In the  course of our 

some o t h e r  synthe t ic  invest igat ions,  we have discovered that  1- 

menthyl e s t e r  of 1.3-dithiane-2-carboxylic acid 1 induces 
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1620 RANU, CHAKRABORTY, AND SARKAR 

3 a ,  R=CH 

b ,  R=C H 2 5  
c ,  R = C , H  3 7  

phy R 'OH 

2 

Scheme-1 

asymmetric addition of n-butyl lithium to a ketone leading to an 

optically ac t ive  t e r t i a ry  alcohol. 

In a typ ica l  reaction, 1-menthyl e s t e r  of 1.3-dithiane-2- 

carboxyl ic  acid 1 was treated with n-butyl lithium for 1.5 h at 

-2OOC a f t e r  which acetophenone was added and left  in the 

re f r igera tor  for 18 h.  Decomposition with water and extraction 

with e t h e r  furnished a crude material which on purification by 

d i s t i l l a t i o n  produced the  c h i r a l  alcohol Za, [ C X ] ~ ' ~  - 5 . 6 3 O  

( c  11.8, EtOH) ( e e  55.3%) in 70% yie ld  (Scheme-1). The menthyl 

ester 1 was recovered unchanged without loss of i t s  optical 

pur i ty .  Presumably, n-butyl lithium forms a complex with 
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CHIRAL AUXILIARY FOR SYNTHESIS OF TERTIARY ALCOHOL 1621 

dithiane e s t e r  1 through cordination with oxygen and sulphur and 

then participates in the addition reaction. Use of thiocompounds 

as  chiral  auxiliaries involving oxygen and s u l f u r  for coordination 

with metal a r e  now being explored and of current interest. 2c.4 

This reaction thus introduces a new type of chiral  

auxiliary for the creation of asymmetric quaternary carbon centre 

i n  acyclic chains. The enantioselectivity observed in case of 

alcohol 2a is also much improved compared to those using 

diamine and amino alcohol a s  chiral  auxiliaries3 and thus th i s  

chiral  auxiliary 1 inherits  some promise in the field of 

asymmetric synthesis.  

We a re  now actively engaged in testing the generality of 

t h i s  reaction and found that propiophenone and butyrophenone 

also furnished the optically active 3-phenylheptan-3-01 2b. 
25 -5.46O ( c  2.14. CHC13), and 4-phenyloctan-4-01 2c [ a ] ,  

-1.52O ( c  0.524, CHC13) under similar treatment with n-butyl 

lithium in presence of ch i ra l  auxilary 1. Further investigations 

for improvement of optical yield and i t s  useful application in 

natural products synthesis,  as  well a s  to uncover -various 

aspects of reaction sequence, a r e  being carried out and will be 

reported in due course. 

Experimental 

'H NMR spectra were recorded in 200 MHz &:id 60 MHz on 

XL-200 and A-60 spectrometers of Varian Associates in CDC13 and 

..CC14 solutions with Me4Si as internal standard. I R  spectra were 
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1622 RANU, CHARRABORTY, AND SARUAR 

recorded on a Perkin E l m e r  298 spectrometer. Optical rotations 

were measured in a Perkin E lmer  141 polarimeter. Elemental ana- 

l y s i s  were done in our laboratory and a r e  consistent with 

calculated values. Tetrahydrofuran ( T H F )  was dr ied over potassium 

and benzophenone and dis t i l led just  before use. 

1-Menthyl e s t e r  of 1,3-dithiane-2-carboxylic acid (1). - A 

solution of 113-dithiane-2-carboxylic acid ( 16 g , 0.097 mol) 

[prepared by the alkaline hydrolysis  of corresponding e thy l  

es ter  ] in benzene (450 m l )  was refluxed with 1-menthol (15 g ,  

0.096 mol) in  presence of p-toluenesulfonic acid (1 g )  f o r  16 h 

under nitrogen using a Dean-Stark water separator .  The reaction 

mixture was then washed successively with water,  aqueous 

sodium bicarbonate solution and water, dr ied ( Na2S04) and 

evaporated to leave a solid product (25 g, 80%). This was 

crystal l ized in methanol three times to furnish an analytically 

pure sample of 1, m.p. 92OC, [ aJDZ5  -54.6O ( c  1, CHC13); IR 

(KBr)  : 1715 cm-'; 'H N M R  (CDC13) : 6 0.7-1.8 ( m ,  18 H ) ,  1.9- 

2.2 ( m ,  2H). 2.56-2.76 ( m ,  Z H ) ,  3.3-3.5 ( m ,  2 H ) .  4.2 (s .  l H ) ,  

4.38 ( m ,  1 H ) .  

5 

(S)-Z-phenylhexan-Z-ol (2a). - To a s t i r r e d  solution of 1- 

menthyl e s t e r  of 1,3-dithiane-Z-carboxylic acid 1 (1 mmol) in 

d r y  THF (25 m l )  a t  -2OOC was added a solution of n-butyl 

lithium (2 mmol) in hexane dropwise under nitrogen and s t i r r ing 

was continued a t  -2OOC for 1 h af ter  which acetophenone (1 

mmol) in  THF ( 5  m l )  was added dropwise. The mixture was 
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CHIRAL AUXILIARY FOR SYNTHESIS OF TERTIARY ALCOHOL 1623 

s t i r r ed  for half an hour and stored at 0OC in the refrigerator 

overnight (18  h ) .  The reaction mixture was then decomposed 

with water and extracted with e ther  ( 4  x 25 m l ) .  The e ther  

extract  was washed with brine,  dried (Na2S04) and evaporated 

to leave a viscous liquid which on fractional dist i l lat ion ( shor t  

pa th)  produced a low boiling liquid as  the tert iary alcohol 2a. 

(70%) [ , I t 5  -5.63O ( c  11.8. EtOH), ee 55.3% (based on the 

reported3a optical rotation), I R  (neat)  : 3100-3600 cm-l, 'H NMR 

(CDC13) : 60.84  ( t ,  3H, J = 6 Hz) .  1.06-1.34 (m, 4H), 1.54 (s. 

3H), 1.8 ( s ,  1 H ) .  1.82 ( t ,  2H. J = 6 Hz), 7.24-7.5 (m. 5H). 

The start ing menthyl es te r  1 was recorded unchanged from 

the residue. 

Similar procedure was followed for the synthesis of 

te r t ia ry  alcohols 2b and 2c. 

3-Phenylheptan-3-01 (2b) : Yield : 65%, -5.46O ( c  2.14, 

CHC13); IR (neat)  : 3150-3600 cm-'; 'H NMR (CDC13) : 6 0.53- 

0.93 (2 t ,  6H. J = 8 Hz), 1.0-1.36 ( m ,  4H), 1.53-2.0 (rn, 4H), 

7.16 ( m ,  5H). 

4-Phenyloctan-4-01 ( Z c ) .  Yield : SO%, [ , I t 5  -1.52O ( c  0.524. 

CHC13); I R  (nea t )  : 3100-3600 cm-'; 'H NMR (CDC13) : 6 0.66- 

1.49 ( m ,  13H), 1.49-1.83 ( m ,  4H), 7.09 ( m ,  5H). 
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