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Abstract The dwzt oxldatron of enolates with &methylchoxirane ( as a solunon m acetone ) provides the a- 

hydroxy &nvanves m excellent yield 

The converSlon of enohzable ketones to their correspondmg a-hydroxy denvatlves 1s an important synthenc 

transformanon and has received a great deal of attennon la2 The class~al method of acluevmg tis transformation 
1s &t enolate oxygenation with subsequent reducuon of the hydqeroxde lab& More recently, VedeJs and co- 
workers have mtrcduced the molybdenum peroxide reagent MoO5 pyndme HMPA2 ( MoOPH ) for this purpose 

Smularly, Davis and co-workers have unhzed both chual and achval oxannchnes for the dvect oxldatlon of 

enolates 11J9k 

The Wet oxldanon of enolates however, 1s often comphcated by other competmg reacnons In the case of enone, 
methyl and unhmdered ketone enolates, aldol condensation 1s often a problem2, and yields of the desued acylom 
products are often low Furthermore, a&ketone products due to over ox&&on are common and sometimes the 

predormnant species 

Recently, dimethyltioxlrane ( DD )3 has been shown to be a nnld selective oxidant convertmg enol ether& y- 

methylene-y-butyrolactones5, sugar-denved dlhydropyrans6, a&unsaturated ketones , esters and aads7, enol 
sllyl ethers8 and aflatoxm B l9 to their correspondmg epoxides, polycychc arenesl” to thex ox&s and allenesll to 

their &oxides These results prompt us to report our work on the dnect oxidahon of enolates with DD Indeed, 
DD was found to ox&z.e the enolates of ketones 1 to their a-hydroxy denvatlves 2 ( Eq 1 ) in high yield ( see 

Table 1 ) An Illustranve procedure is gven below 
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Table I Enolate oxidation wnh DD a 
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Ref d 

a DD soluhons III acetone were prepared ( small scale 1 and standtized ( tioa.msole assay ) accordmg to the procedure of 
Adam and co-workers ( ref 3c ) and dned over 3A molecular sieves for 2 days at -WC before usmg b Method A , 
mm-se atition ( see text ) Method B regular ad&non ( le the DD solubon m acetone at -78oC IS added dropwtse to the 
enolate III THF at -98oC ) Method C The MoOPH reagent ( approx 15 eqmv ) IS added to the enolate 111 TI-F at -78oC 
and then warmed to the spedfled temperatuz c Refers to Isolated yield ( after chromatography ) d Selected spectral data 
are given in refs 12 - 15 IR data were recorded on an Anakt AQS-18 instrument, MS on a Kratos MSZSRFA and 1H 
NMR on a Vanan XL-u10 ( CDCl3 reference hne ) e These results were taken from ref 2 Cholestenone was ox&zed 
using inverse MoOPH aation. fh&ture of 2 Qasterecmen ( exo endo = 
sea ref 2) h ~xture of 2 diastereomers. stcrecchemlsuy not determmed 

? 2 ’ 1) g Reported as a smgle &astereomer ( 
1 For successful generation of the enolate, 5 o 

Equivalents of HMPA 1s reqnred J Isolated as a smgle dlastereomer 
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To a stm-mg soluhon of dusopropylamme ( 87 pL , 0 62 mm01 , 1 5 Equlv ) m 2 0 mL of dry THF under argon at 

-780C was added n-butylllthlum soluhon ( 0 32 mL of 1 7M solunon m pentane ,0.54 mm01 , 1 3 Eqmv ) 
dropwlse After 10 mm , a solution of a-tetralone ( 40 mg , 0 27 n-m-101 ) m 0 5 mL of dry THF was added 

dropwse ( cannula ), washing the transfer vessel twice urlth 1 0 mL potions of dry THF to insure complete 
transfer After allowmg the enolate to generate ( 1 h ), the rmxture was transfer& dropwise ( cannula ) to a second 
flask contauung anhydrous DD solunon 3c in acetone ( 5 80 mL of 0 062 M solution , 1 4 Equlv ) also cooled to 

-780C After allowmg to SW for 10 nun , the rmxture was quenched at -780C ~lth 0 3 n-L of pH 7 buffer soluaon 
and then allowed to come to room temperature The solvent was removed an vucuo and the residue taken mto 

CH2Cl2 ( 10 mL ) and washed with 5 mL of water The aqueous phase was further extracted twice with 5 r& of 
CIi2C12 The combmed orgamc extracts were dned ( Na2S04 ), filtered and concentrated UJ vacllo to pve a crude 

oily residue Flash chromatography on slhca gel ( eluent 35 % ether / hexanes ) gave 36 4 mg ( 82 % ) of 2- 
hydroxy-a-tetralone 2a as a slightly yellow colored oil which darkens on exposure to air A small amount ( 3 2 
mg, 8 % ) of a-tetralone was also recovered 

A few general comments concernmg the results ( Table I ) are warranted Remarkably, no products resulnng from 
aldol condensanon with acetone are formed On the other hand, despite talang all precautions to dry solvents and 
reagents, some of the startmg ketone was recovered m each case This 1s presumably due to the competmg proton 
transfer reacnon between the ketone enolate and acetone The amount of recovered ketone could be mmumzcd m 
most cases usmg the mverse ad&non techruque ( Method A, see Table 1 ) In the case of cholestenone l& the 
results demonstrate that the a-hydroxy products are denved, as expected, from the kmetlc enolate m 

regmchermstry Moderate stereoselecnvlty was observed for the denvatlves a ( 2 2 1 exo endo ) and 24 ( 2 1 

rmxture of Qastereomers, stereochemistry not determined ) It 1s possible that proton transfer with acetone 1s 

affeCMg the ratio of products through epunenzanon Recently, Baumstark l7 has observed a rapid zero order 
decomposition of &methyl&oxlrane soluuons to gve a -hydroxyacetone upon exposure to aqueous potassnun 

hydroxide This result would suggest a rapid oxidation of the enolate of acetone by DD, whch 1s consistent ~th 
our results 

In the ox&mon of the enolate of k, the a-hydroxy product k 1s favored over the y-product 3 Both of these 

products were Isolated as smgle dlastereomers, however their stereochermsmes were not determmed It 1s 

mterestmg to compare the results of MoOPH ( method C ) and DD oxldauons of the enolate of k The MoOPH 
oxldanon gave only the a&ketone 5 m low peld, wlnle DD oxldahon gave as the maJor product, the a-hydroxy 

compound & and none of the dIketone 5 

In conclusion, the present methodology for enolate oxldahon provides the a-hydroxy denvafives under nuld 

conltlons m high yield For the compounds exammed ( m Table 1 ), the yields are generally supenor to the 
M&PH methodology and further oxidauon of the acylcnn products to the a&ketones 1s effechvely suppressed. 
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& IR ( film, cm-1 ) 3407,1686 
1H NMR ( CDC13, ppm ) 8 06-7 24 ( m, 4H ), 4 38 ( dd, J=l3 6,5 4 Hz, 1H ), 3 91 ( s, exch D20, 1H ), 
324-395(m,2H),259-246(m,lH),214-192(m,lH) 
MS(EI,%rel mt) 162(M+,50),144(16),130(26),118(100),90(48),77(10) 
The l&ntlty was confumed by comparison of spectral data wtth the htterature values 111 Sadder standard spectra 
( 1~ NMR 17161M, IR, aMg, 24179K ) 
(a)& W (CHC13, cm- ff ) 3585, 1722 
lHNMR(CDCl3,ppm) 494(d,J=69Hz,lH),410(s,lH),367(s,3H),335(dd,J=11.5,37 
Hz, 1H ), 3 02 ( bs, exch D20, 1H ), 2 05-l 83 ( m, 1H ), 1 95 ( d, J=6 9 Hz, 1H ), 165-l 24 ( m, 3H ), 
1 38 ( s, 3H ), 0 89 ( s, 9H ), 0 87 ( s, 3H ), 0 56 ( s, 3H ), 0 07 ( s, 3H ), 0 02 ( s, 3H ) 
MS ( EI, % rel mt ) 368 ( M+ ,2 ), 311 ( 30 ), 295 ( 10 ), 159 ( 7 ), 101 ( 8 ), 81 ( 9 ), 75 ( 100 ). 
(b) 2 lR ( CHC13, cm-l ) 3585,1636 

1H NMR ( CDC13, ppm > ’ 5 26 ( s, 1H ), 4 27 ( d, J=2 9 Hz, 1H ), 3 70 ( s, 3H ), 3 41 ( dd, J=8 5,2 9 Hz, 
lH), 245(bs,exch D20,1H),190-111(m,5H),143(s,3H),106(s,3H),O87(s,9H),O78 
(s,3H),O04(s,3H).-002(s,3H) 
MS(EI,%rel mt.) 368(M+,1),353(4),311(100),279(40),251(21),159(14),101(9),81 
(12),75(39) 
5 - Pale yellow solid mp 191-193 oC ( dec ) IR ( CHC13, cm-1 > 1734, 1693, 1622 

lHNMR(CDC13,ppm) 604(d,J=71Hz,1H),371(s,3H),339(dd,J=ll7,40Hz,1H),229 
( d, J=7 lHz, 1H ), 2 03 ( m, 1H ). 175-l 20 ( m, 3H ), 137 ( s, 3H ), 100 ( s, 3H ), 0 87 ( s, 9H ), 0 64 
(s,3H),O09(s,3H).O02(s,3H) 
MS ( EI, 8 rel tnt. ) 309 ( M+ -57,19 ), 281 ( 4 ), 265 ( 8 ), 167 ( 11 ). 149 ( 35 ), 129 ( 16 ), 75 ( 100 ), 
57 ( 28 ) 
Thoren, S Acta Chem Stand 1970,24,93 
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