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ABSTRACT : The ~onwe~~~ion 06 hacemic a-hydhoxyketone into opticaLly active 
a-hydnoxyketone widh e.e. an high an 80 % and in good yitLd id hepohted. Thin 
io accomplihhed by a Low tempehatune enanti.oneLecxive photonation 06 tht enediol 
uning (ZR, 3R) 0,0-dipiwalo y.&tahXah*c acid. 

The production of optically active compounds from racemic mixtures via 

enantioselective protonation has been of increasing interest in recent years (1). 

We now wish to disclose our finding that the protonation of an enediolate 

with (2R,2R) 0,0-dipivaloyltartaric acid (2) ((2R,3R)DPTA) can lead to an opti- 

cally active cx-hydroxyketone with an enantiomeric ratio as high as 9O:lO 

(80 % e.e.) (scheme I). This is the highest percent enantiomeric excess yet 

reported for a deracemization (1) by enantioselective protonation. This is also 

the first reported experimental evidence of the enantioselective tautomerization 

of an enolic into a ketonic form. 

SCHEME I 

RACEMIC (2) (S) 

The Z configuration enediolate used in these experiments (table I) was 

prepared by the reaction of potassium hydride with benzoin (3). 
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Among numerous assays of enantioselective protonation of the previous ene- 

diolate by (2R,3R) DPTA, most significant are the two extrema results recorded 

in the first two entries of table I. 

TABLE I : Product distribution after protonation of benzoin potassium enediolate 

Protonation Benzoin Benzil 
(2R,3R)DPTA Conditions isolated isolated 

Yield % e.e.% 
a 

Yield % 
__________________~_________--_____~_________________-__--_______--___ 

3.3 eq + 2ooc, lh 78 1 (S) 18 

3.3 eq - ?OOC, lh 20 41 (S) 75 

1.06 eq - 7ooc, 15 h 82 80 (S) 13 

====================================================================== 

u 
Reference 8. 

Thus, if protonation of the enediolate is carried out, in a short reaction 

time, at room temperature, by an excess of (2R,3R)DPTA, benzoin is obtained 

with a good chemical yield, but without any enantiomeric excess. In contrast, 

other things being equal, carrying out the protonation, at - 70°c, led to a 

moderate enantiomeric excess,but resulted in adisappointingly low chemical yield 

of benzoin, with benzil as the major product. These results can be rationalized 

by assuming that in such reaction conditions the enediolate reacts under kinetic 

control, via a fast protonation on the oxygen atoms (4). At room temperature, 

the resulting enediol quickly tautomerizes to benzoin without stereoselectivity. 

At - 70°C, tautomerization occurs with good enantioselectivity, but very slowly, 

and the untautomerized enediol is immediately oxidized to benzil by the oxygen 

of the air during work-up (5) (scheme II). 

These observations led us to the conclusion that carrying out the proto- 

nation at - 70°C, for a period long enough to give complete tautomerization of 

the enediol, would result in both higher chemical yield and higher enantiomeric 

excess. Thus, the reaction mixture after standing under argon for 15 h, at 

S (e-e. 80 %) with 82 % chemical yield (6) - 7ooc, afforded benzoin 90 % 

(table I - entry no 3). 

Moreover, this high e.e. causes the major enantiomer to crystallize sponta- 

neously in methanol : filtrat ion gave optically pure crystalline benzoin of (S) 

configuration according to (7 ) - 
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SCHEME II 

Ph Ph 

0 

+ 

Ph 

AIR Ph 

+ 

(2R.3R) DPTA Ph 

0- OH 

Ph OH 
90 % (S) 

1n a typical procedure, 0.32 g (1.5 mmol) of benzoin in 5 ml of THF was 

added at O='C, under argon with stirring to 0.46 g (3.8 mmol) of KH (33 8 in oil) 

washed three times with petroleum ether,in 10 ml of THF. Stirring was continued 

for one hour at O'C. Cooling (- 70°C) was followed by dropwise addition of 0.51 g 

(1.6 mmol) of (2R,3R)DPTA in 3 ml of THF and the solution was kept at - 70°C for 

15 h after the addition. A solution of 0.35 g (1.1 mmol) of (2R,3R) DPTA in 2 ml 

of THF was added (9); the mixture was rapidly warmed to - 4U°C and 10 ml of H20 

was added. After the usual work-up, flash chromatography afforded benzoin in 

80 % e.e. (82 % yield). (2R,3R) DPTA was recovered with 94 % yield without 

racemization. 

Finally, we suggest that the enantioselective enediol tautomerization could 

also be involved in the enantioselective hydrogenation of benzil in the presence 

of achiral cobalt complexes and chiral amines, instead of the reported l-2 

enantioselective addition of hydrogen (10). 
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