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Summary It zs shown that reductzons of B-ketosulfoxzdes of tdentzcal chzra- 

lzty (RI at sulfur, lead to reductzon products of oppostte stereochemzstry 

accordzng to the reduczng agent used The hzgh enantzomerzc excesses obtazned 

(80 to 100%) provzde a general route to both enantzomers of methylearbznoZs 

from the correspondzng esters 

Several studies during the last few years emphasized the versatlllty 

of the choral sulfoxlde group in asymmetrIc synthesis 
1 

The moderate extent of 

asymmetric induction In the addltlon of a carbanlon a to a sulfoxlde 
2 

to a 

carbonyl In comparison to the high enantlomerlc excesses obtalned 
3a,b 

during 

aldol type condensation of a-sulflnylenolate anions suggested the Importance 

of chelating factors 

In this context, B-ketosulfoxides seem to be lnterestlng models to 

study 1,3-asymmetric InductIon Sterlc and chelation control of the asymmetrIc 

InductIon In a way slmllar to that occurlng with a-alkoxyketones 
4 

could be 

antlclpated 

However the lltterature results showed that Grlgnard addltlons to 

B-ketosulfoxldes 
5 

and metal hydrides reductions 
6 

were not as stereospeclfic 

as expected (40% se and 68% ee respectively) Reduction of B-ketosulfoxl- 

mlnes718 reported recently gave also relatively poor e e 

We report In this communlcatlon a more complete study of the reduc- 

tion of B-ketosulfoxldes, which provides a general route to both enantlomers 

of methylcarblnols 

B-ketosulfoxides are readily available from esters (sheme 1) Dia- 

stereoisomerlc ratios of the resulting 8-hydroxysulfoxldes were determined on 

crude products by 200 MHz lH-NMR The AB parts of the ABX systems In the two 

diastereomers 2 and 2 are (In every case a,b,c) notlceably non-equivalent 

allowlng determlnatlon of their ratios One example 1s shown on scheme 2 
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p=rolyl 
NI Raney 

3R -- 

We lnvestlgated a variety of reducing agents, and table I reports 

the corresponding results In the case of the B-ketosulfoxlde la at -78OC 
- 

The absolute conflguratlon 2a or 3a of the mayor stereolsomer was assigned by -- 

chemical correlation with the known benzoate of (+) 5 2-butanol (scheme 3) 

Sc'heme 2. ' HNMR (CDCZ /TMS, Bruker W-2001 of the AB parts of dzastereomerzc mzxtures 

12a + 3a) odt -- awed from LzAIHq OF DIBAL reductzons. 

&,* + 265’(CHCI,,Cd) b],= + 26’(EtOH,C= 1) 

Litt ‘[.I D. + 40’(EtOH,Cm 1) S 

Scheme 3 
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These results show that It 1s actually possible to obtain, from the 

same chlrallty (R) at sulfur, reduction products of opposite stereochemlstry 

according to the reducing agent used Sodium, llthlum, tetrabutylammonlum 

borohydrlde as well as llthlum alumlnlum hydride gave mainly the dlastereolso- 

mer 3a R R (about 60% e e ) which lndlcated that the catlon 1s not playing an -- - - 

Important role in the control of the stereochemistry On the other hand 

dlborane and dllsobutylalumlnlum hydride (DIBAL) gave a completely reverse 

result with the main formatlon of the dlastereolsomer 2a S R (60% e e with -- - - 

DIBAL) Other reducing agents such as llthlum trl-set-butyl borohydrlde, zinc 

borohydrlde and borane-methylsulflde complex, showed a lower stereospeclflclty 

TABLE I 

Reduction of E-ketosulfoxlde la at -78°C -- 

reducing agent 

NaBH 
4 

NaEH4 

LlBH 
4 

(n-Buj4NBH4 

LlAlH 
4 

L1Et3BH 

Ll(sec-Bu)3BH 

Zn(BH4j2 

Zn(BH412 

Me2S, BH 
3 

B2H6, THF 

(=-BU)2A1H 

Solvant 

“‘2 OITHF 
EtOH 

Et20/THF 
Et20/THF 

Et20/THF 

THF 

% dlastereolsomerlc 
rat10 

3(RR)/2 (z) -- 

69/31 

80/20 

81/19 

85/15 

84/16 

80/20 

THF 66/34 

Et20/THF 66/34 

EtOH 60/40 

THF 53/47 

THE 30/70 

THF 22/78 

Finally as shown In Table II the enantlomerlc excesses can be slgnl- 

flcantly Increased by lowerlng temperature to -lOO°C Compound la was reduced 

to the dlastereolsomer 3a R R (86% e e ) with llthlum alumlnlum hydride while --- 

DIBAL lead to the other dlastereolsomer 2a S R (76% e e ) In the same condo- --- 

tlons lb having a phenyl ring CI to the ketone was reduced with a slightly - 

lower asymmetrlc lnductlon It 1s important to note that the longchaln 

B-ketosulfoxlde lc gave at -78"C, with both reagents, the highest enantlo- 

merlc excesses 80 and 100% e e 
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TABLE II 

Reduction of 8-ketosulfoxldes 1 

i 

Reduclng Agent 

Dlastereolsomer1c ratlo 

3(~~)/2 (SR) ---_ 
la lb 1C 

R -Et R =Ph 
- 

R'r~C9Hl9~ 

-1OO~C~ -lOO~CR -78@ 

LlAlH4/Et2O/THF 93/7@ go/106 go/106 

DIBAL/THF 12/88 18/82 o/100 

'reductzon temperature % 
dzastereozsomerzc ratzos were determz- 

ned by proton NMR at 200 MHz. vabsolute confzguratzon was 
determzned from the known optzeal rotatzonsl" of 2b and 3b. 
&absolute eon 
to the known' P 

zguratzon was determzned by chemzcal,correztzon 
aLcoho1 s, C-1 z 

Synthetic appllcatlons of this asymmetric reduction are ynder 
progress 
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