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Abstract 2-Phenylthioalcohols are prepared in high opllcal purily by alkylation or chiral imides of 2- 
phenylthioacetic acid, obtained starting from chiral imidarolidin-2-ones. 

in recent years extensive sludies have been carried or.11 on reactions employing enantiomerically pure 
enolales as reactants and the ones in which the chiral auxiliaries are covalently bonded lo the reactants are 
of special synthetic utilily. * Following this strategy, we report the synthesis 01 2-phenylthioalcohols in high 
optical purity, thal can be precursors or epoxides. s-4 As lhe chiral auxiliaries we have employed the 
imidazohdin-2-ones 1 and 2. 5 that we previously reported for the preparation of a number or compounds in 
hlgh e.e. 6-s The rim1 step of this synthelic approach consists in the preparation of the imtdes of 
phenylthioacetic acid 3 and 4. 

Since direct preparation by reaction or phenylthioacelyl chloride and the anion or both 1 and 2 [a&. Iwo 
alternative routes to these Imides have been devised. Thus by LreaUng the anion or 1 with chloroacelyl 
chloride al -78’C in THF. lhe corresponding imide 6 is obtained in 76% yield, and subsequent reaction of 
this intermediate with Ph.9Na+ in relluxing methanol leads lo 3 in 90% yield. Conversely, the imlde of the 
acelic acid 6 is lreated in THF with LDA at -76’C and successive addilion of diphenyl disulphide leads to the 
tmide 3 in 80% yield. In analogy, starting from 2. lhe imide 4 can be obtained in comparable yield. 
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a n-BULL THF. O’C. then the mixture is added lo chloroacelyl chloride al -78-C b. PhSNca reJutng etharwl 

c. n-BuL1 THF. then acelyl chkxtde d LDA. THF. - 78’C. lhen PhSSPh 

In order lo introduce a stereogentc centrc at the C-2’ poslllon of lhe Imldes 3 or 4. mclalatton ts can-ted out 
by trealmenl wtlh LHDMS at -78’C. lollowed by alkylalion of the corresponding cnolatc anton al the same 
temperature. The reaclton proceeds with high ylelds and dlaslereomeric ratio of the imides 3a-c and 8 is 2 
98:2. as determined on the basis of the IH NMR spectrum of Lhe crude reaction mtxlure (Table 1). Moreover 
the temperature ts delermtnant in order to obtain a hlgh diastereoseleclivily. In facl. carrytng out the 
alkylalton at O’C. only a 60~40 d.r. is observed. 
It is worth mentioning that also sulphe@aUon of the imtdes lla-c and 13. obtained from both 1 and 2. 

proceeds with very high asymmetric tnduclion. lo In fact lhe corresponding lilhium cnolates. obtained by 
trealtng with an equivalent of LHDMS in THF at -78’C. can be sulphenylated al C-2’ at -78’C. and the 
sulphenylated products 12 and 14 are oblained in high yield. Phcnylsulphenyl chloride. diphenyl 
dtsulphide and phenylthiosulphonate are employed as sulphenylattng reagents. but very ltttle dirrerences 
have been observed In the reacUvily. The reaction proceeds with high diaslercoselectivtty (398:2) and no 
trace or lhe other dtaslereomer appears in the ‘H NMR speclrum al 300 MHz (Table 2). 
Moreover the contlguratton of lhe stereogenic centre introduced by either alkylation or sulphenylalion can 
be easily assigned on the basis or bolh lhe reaction mechanism and the configuration of the chin1 auxiliary. 
Thus, simply changing lhe chiral auxiliary 1 with 2. as il appears [or eilher ?a and 9 and 12~ and 14. the 
conftguration al C-2’ results inverted. 

The conversion of lhe chiral imides 7a-c and 9 into lhe correspondtng 2-phenyllhtoalcohols 88-c and 10 can 
be accomplished by reductive cleavage wllh LlEl,BH in THF. ‘Ihe reacUon is carried oul at 2o’C for 6 h and 

the 2-phenyllhloalcohols are oblaincd in good yield and high opllcal purily. together with the unchanged 
chlral auxiliary. 

\N&,,&SP” -. a xJNJC/R - b dvR 

_! .!!,/ iPh iPh 
2 5 2 

Ph ‘Ph 8a-c -- 

a LHDMS, THF, -78’C. then RX b. LiEl$H. THF, r.f. 
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A useful extenston of the reducttve cleavage of the imides has been exploited by WeaUng at O’C with 2 eq of a 

Grignard reagent. In fact the corresponding tertiary phenylthioalcohol is obtained In good yield, which is a 
key intermediate to geminal 1 , 1-disubstttuted epoxldes. 

Table 1. Rqaration of a-Phenylthi~hols In High OptIcal Plulty Th chhl Imidcs 

Substrate 
Alkylation product’ Reductive clwv~e’ 
yield% (d&lb Product yield%(e.e.)c 

s 
Ph 

HO? Ph 

SPh 

HOT Ph 

SPh 

77196) - 

HOL 
/ 

z 
SPh 

74(96) !2? 

* All new compounds were well characterized by spectroscopic analysis b Determined by 1H Nh¶R 
spectroscow c Determined by ‘H NMR spectra of IKlTA esters. 
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Table 2. Dia&uwselccthe Sulphenylation of Chid Imidss 

L-J,, ,$ 
1 ‘Ph 

0 
\NXNH 

Substrate R PbS-X Yield %” d.r.b 

I& CH3 x= Cl 66 590: 2 
SPh 93 398: 2 
S02Ph 92 290: 2 

llb (CH312CH &h 82 398: 2 - 86 398: 2 
S02Ph 88 398: 2 

1lc C6H5CH2 SPh 92 398: 2 - S02Ph 97 398: 2 

13 C6H5CH2 SPh 90 398: 2 
SO,Ph 93 >,98: 2 

a AlI compounds were welI characlerized hy spectroscopic analysis b Determtned hy iH NMR spectroscopy 
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