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Abstract -Ethyl N-melhoxyacetimidate was melalleted by lithium amides 

and *acted with I-l-(Sl-menthyl p-toJuenesuJfina(e to afford, 

in excellent yield. lR1 - fb-methyJphenyJsuJftnyJI-ethyl-N-methoxy 

acetimidate (2). Compound 12) was tested in aJdoJ-type condensaltons 

with various aldehydes. and the adducls, after desulfuritation. were 

converled inlo optreally aclivc B-hydtvxyestcrs vith good I &9U%/ e.e. 

The slereochemical outcome of the reaction of benzaldehyde was 

found to he dramatically affected by changing either the counterion of 

the cnolate ftvm lithium to zirconrum or by going fmm kinetic to 

thermodynamic conlrol. 

Optically active a -sulfinyl-estersland - 

oxsrol i”es2 have been shown to be effective 

In asymmelrlc synthesis of R-hydroxy acids 

and esters by aldol lype reacllons. 

We now report lho preparation of skreo- 

chemically homogeneou s (R)-(&melhylphcoyl 

sulfinyl)-elhyl N-methoxyacetimidate (2) and 

its effectivness as a chiral acetate 

equivalent in asymmelric condensations with 

aldehydes. The choice of the unusual ethyl 

N-melhoxylmldate funclion was made 00 Ihe 

basis of the fac1 that this functional group 

could be directly converted inI0 both esler 

and aldehyde derivatives by acidic 

hydrolysis’ or reductive Inatmenl, 

respeclively. Furthecmorv the feasibility of 

cleaving N-O bonds by Raney nickel 
4 

al lows 

the one pal reductive desulfuriration 

accompanied by conversion of the N-methoxy 

imldate into the eter function. 

Compound (2) was prepared by reacllng Ihe 

lithium enolale of ethyl N-methoxyacelimidale 

(LOA, THF, -Xl*C), with (-)-(S)-menIhyl 

p-toluenesulfinate’ In m yield. 

On the basis of the reasonable assumption 

lhat this Andecsen-type synthesis pmcceds 

with Inversion of chiralily at the sulfur 
1 

atom , absolule conflguralion (R) can be 

assigned to compound (2).The optlcal purity 

was checked by 
1 
H n.m.p. analysis with the 

aid of lhe chlral shift reagent Eu(hfcj3 and 

proved 10 be a*. 

The startlng N-melhoxy derivative could be 

eilher isolated by distillation after treatment 

of Ihe commeccially available elhyl 

N-hydroxyacetimidate (1) with dimethyl 

sulphaIe in phase Iransfer conditions oc 

p-aped by alkylaIion wiIh methyl iodide 

and sodium hydride. In Ihe latler case the 

crude solulion was direclly added to Ihe LOA 

solullon for melallallon. Addition of n-BuLi 

to (2) followed by trealment wilh aldehydes 

(Ja-d), afforded adducts (4a-d) which in 

lurn using Raney nickel 5 
gave directly 
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SCHEME 1 

cn,-yo+i 
OEt 

0 
1. BuqNOH, MezSOI, l.n-BIlLi 

’ or Nell, Me I rm - 
Z.RCHO 13) 

2. LDA, THF, -78’C t 
3.I-l-ISI-menthyl 

p-toluenesulf~nate (2) 

Reney nickel 

) 
F 

R-CH -CM,--cost 

/ 

CF3COtW Hz0 

I 3-6 a b c 

A-hydroxy eslers (6a-d). The latter 

transformation, however, was achieved wilh 

a yield of less than 40% and we preferred 

R I v5 ‘-vf7 

to perform it in two separate steps, first 
by &sulfurization6 of compounds (4a-d) and 

then by acidic hydrolysis of I)-hydroxy 

slkylimidates (Sa-d). 

In order IO check Ihs extent of 1,X- 

asymmetric induction, ethyl B-hydroxy aslm 

(Ca-d) were hydrolyzed (aq.NsOH) and thm 

converted into the correspon ding methyl 

esters (CH N 2 2, Et201, whose OpIical purity 

was easily tested by 
1 
H n.m.r. Spect-opY 

using Eu(hfc$ caplsx. The sef~se of 

wantlofacs dlfferentlallon was demofWratcd 

in some instances referrlng to R-hydroxy 

acids or estws of known optlcal purlly and 

n-C 
5% 

cyclohexyl 

absolute cmfiguration. 

Firs1 we examined in detail the reaction 

between (2) and benzaldehyde In order to 

establish ils sl- hemical course. 

Kinetically conIrolled conditions (-78*C,THF) 

led to a mixIure of Ihrrr dlastweoisaners 

in a relative ratio of 45:50:S7. The Iwo 

major components of Ihe mixture must have 

opposite configuraIion at the carbinolic Cl 

centre as the B-hydroxy ester (6a),obtalned 

acceding IO Scheme 1, was nearly racemic. 

Furthermore these two st-iscaners have 

been shown to have the same absolute 

configuralion at C2. They wem separated 

by flash chmma tography and each of them 

oxidized to Ihe cow-ding sulforryl 

derivative, affording two dislincl 
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anti _- 

Yy” 

x= No& 

(8) 

dl8Sl-i%NWPS 
1 

characterized by H 

SCHElyE 2 

f-_,.. 

(SI-16al 

-QEt 

-=-n/o _ _ 
H 

:.g 
I 

d 

*.I, 
Ph 

H #kol 

and 

718 I e f 6 h 

II Is the equllibrallon between (71) and (8f) 

and not belween the two i- ic lithium 

azaenolates of (2) that causes such a 

variation In the diasfereoi someric ratio. In 

this way, if the lithium azaenolale of (2) 

Is warmed to O°C, made IO react with 

benzaldehyde at -78Y and In turn followed 

by quenching at this tempecaturu, lhe (7/&l 

rallo Is similar IO Ihal obtained without 

equilibration of Ihe IiIhlum enolate. 

Moreover the syn isomer (Be) is partially 

converted inlo Ihe anti compound (7e) and 

Ihe slarting sulfinyl derivative (2) by 

treatment with n-BuLi in THF at 0-C. This 

conversion was raised to an extent of ~ 

using Me2CuLl as a base (4 eq.) at OT for 

2 hrs. 

Higher diaste- lectlvily was achieved by 

changing the counlerlon from lithium IO a 

more chelating one, such as zinc (see Table, 

entry 3). In fac1 the tighter lhe structures 

like those depicted in Scheme 2, the more 

the equllibrlum involving intcnndiates (7) 

and (9) favours the former. 

On the contrary,in order to obtain 

diastemoselection under kinetic control we 

ulillzed the knowledge that zirconium 

enolales exhibit good to excellen kinetic 

13c n m P . . 1. On the basis of the reasonable 

assumption that canpounds (7-8e) are six 
8 

member& hydmgen-bonded cyclic slructures , 

as depicted In Scheme 2, then their J 

values in CDC13 (8.3 and 3.9 Hz.) 
8 9CH-CH 

’ and 

3 values for benryllc carbon (74.2 and 71.3 

P.P.m. 1 
10 

suggest Ihal Ihey have respectively 

the anIi and syn configuration at cenlres 
11 

Cl and C2 . 

The pure anti s~eraisaner (7e) gave the 

optically actlvdS)-R-hydroxy estw (6s. ~96% 

l .e.1 while the syn gave (RI-(be), so Ihat 

the configurstlor, of compound (7e) was 

automatically assigned as IS,2S,3R and that 

of compound (8e) as lR,2S,3R. 

We then turned our atlention to 

thermodynamically controlled conditions, 

taking advantage of the supposed higher 

stability of the intenndiate (71)‘. 

When the reaclion mixture was allowed IO 

rise to OT, an equilibrium was reached 

where the anti srereolxnwr (7f) greatly 

exceeded the others. brlnglng about, as a 

final result, a considerable improvement rlth 

respec1 to the extent of 1.3 inductlcm ( see 

Table, entry 2 1. 
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Table- Optically active R-hydroxytsters (6) prepsred by asymmetric synthesis according to 
Scheme 111. 

Entry 

4 

5 

6 

7 

8 

9 

10 

AtdChydC 

3a 

3a 

3s 

3a 

3b 

3b 

3b 

3b 

3c 

3d 

-_-- 
Metailalion conditions 

n-BULL, -7tYc, 15‘ 

n-BuLI, -7WC, 15’ 

n-BuLi, -7e*c, 15’ 
1 eq. ZnCI2, -78’C, 30’ 

n-BuLl I -?8”C, IS’ 
2 eq. cp2zrC12 -78%‘ 30’ 

n-BuLi, -78’C, IS’ 

n-Buli, -78-c, 15’ 

n-8&i, -71)-c, 13’ 
1 eq. ZnCl2, -78*C, 30’ 

n-&L 1, -78’C, 15’ 
2 eq. Cp2ZrC12, -78%. 30’ 

n-BuLi, -m-c, IS’ 

n-0uL it -78*C, t5’ 

:ondmsation cond. Abs. 
:onfig. 

-78*C, 15’ 

-78*--r O*C 14 h1 

-76*-q MT f&h) 
2o*c, 30’ 

-78QC, 2.5 h 

-Pri?duct 
-- 

6a 

6a 

6s 

6s 

-7W’C, 1 h 

-78.~_, 20°C (4 h) 
2O*c, 30’ 

_78=-.+ 0% (2 h) 
O*C, overnight 

-7W-+ -30% (3 h) 
-xPc, 30’ 

-78*-4 0°C (2.5 h) 
O*C, overnight 

-78*-+ O*C (1 h) 
WC, 2h 

6b 

6b 

6b 

66 

6: 

6d 

All condensations WM performed in THF. The absolute configurations wet-8 determined by 
conversion to the -ding acid or methyl esltr. 

dissleraoseiectlon in atdol condensations 
12 

Independ+nl of enolatt geometry . Actually 

the rlrconium enolale of (2),obtalned treating 

the lithium enolalc with Cp2ZrCi2,gavt 

sektlvety (-7WC, THF) the syn isomer (8h) 

and consectuently the (R)-8-hydroxy ester (61 

in 8fl%e.t.. Tha only limitation affcctlng the 

use of zirconium enolates rested in the 

condmsatlm yields not exceeding 60x. 

Therefore we synthesized R-hydmxy ester 

(6s) of apposite absolute configuration, 

starting ffvm the same chlral acetate 

equivalent but varying the counterion and 

the reaction condl t ions. 

Lithium azatnotales deriving from R-(2) 

generally gave good tnanlioxleclivitie?r, 

tndcperrknt of the nature of the aldheyde R 

g-p. The best optical yields achieved in 

each case were under t hecmodynamic control 

(see table). 

All attmclpts to reduce to an aldehyde the 

N-melhoxy imldatt function falled. Treatment 

with the usual reducing agents such as 

were ineffective and only by-produclf were 

obtained. The reaction rilh MeOS02f or 

ffIoEt3 folLowed by rrduclion wflh NsSH, 

(THF, r.1.) gave low yields of the 

c-ding alcohol. 

H n,m.r. spectra were ~rdtdf~ith Varian 
XI.-2fM or Rruker UP-80, while C n.m.r. 
spectra with Varian XL-100 instrusents, in 
the F.T. mode, using tttramtthylsifane as 

internal standard. I.R. sFtra vere 
recorded with a Perkin-Elmer 657 s~ecFrop)vc! 
tobc(er, 3ptical mtations vere measured in 
ldm refls of fml capacity using a 
Ucrkin-Elmer l&S polariwter. Nass spectra 
were recorded with a Varian NAT 112 
spect_Fer. gftmentaf anafysts HY?! 
performed vith a f’erkin-b.‘tmer 240 instrument. 

~~a~r~p~ri~~e~‘~e~~~~~ 

used for column chromatography. 
Q-y” solvents were distilled under dry W2 
just before use: TYfF ftwm sodium metd in 
the presence of Lunzophenane as indicator; 
&OH fmm magnesium methoxyde; 
drrsapropylarine from Caff2. All r+ac(ions 
employing **dry’* solvents were run under a 
nitmgcn ffrom fiquid N21 atmosphere. 

HaBH,, LiAtHI, OtW, NaAlM,@CM,CH,OCM,), 



Ethyl-N-methoxy-acetiaidatcEthyl-N-hydroxy 

ecetimidete (6.7g. 65mmolJ vas added to Gfi 

aqueous Na(m 132.5mlJ; BubNHSOJ, fZZ.Sg, 

66mmolJ and Me p4 I 7.5m1, 78mmolJ were 

then added and the mixtuFc stirred for 

1.5hr. The organic phase was separated and 

the aqueous layer extracted vith ether. The 

organic extracts wtrt vashed vith water, 

dried INe 2S04J and evaporated. The residue 

vas distrlled at - pressure I%O”CJ. 

lr(.Sg, 5751. (Found: C 51.31%; H9.3%; 

N 12.01%. C~llO~ requires C 51.26; H 9.46; 

N 11.968,; 3 ICDCl3J: 1.30 13H. t. J-7.OHxJ. 

1.97 13H,sJ, 3.80 13H.s). 4.09 I2H.q,J.7.OHtJ. 

Ethyl-fRJ-(+J-~-tolucncsulfinylJ-N-methoxy- -- -_--- 

acttimidate (21. Ethyl-N-methoxyacetimidatt -_- ---. 

13.31~1, 28.2mmolJ vas added dropvise to a 

solution of LDA 130.7mmolJ in dry THF 

112QmlJ under nitrogen et -78-C. After 30’ a 

THF solution 16OmlJ of (SJ-l-J-menthyl-p- 

toluenesulfinate (3.76g. 12.8mmolJ vas slovly 

added and the mixture stirred for 5’. The 

reaction vas quenched vith saturated 

aqueous NHbCl, then ether lltWmlJ vas added 

and the organic phase separated. The 

aqueous layer vas extract& with ether and 

the combtned organic extracts verr 

evaporated to grve e crude mixture vhich 

vas purified by flash chromatography 

In-htxane:AcOEt 6:ltJ (2.9g, 895). 

(Found: C 56.53; H 6.64; N 5.Wr.Ct2H170 

requires: C 56.45; H 6.71; N 5.4951; [s Y n = 
-1 

+28’ Ic 1.0, CHC13J; ? (cm , liquid film/: 

3t60,1658,1050; 3 KDC13J: 1.15 13H,t.J.&2HrJ, 

2.61 13H.s.J. 3.92 fZH,q,J-&.ZHzJ, 3.65 IlH. 

d.J=12.5HtJ, 6.00 IlH.d.J-12.5HzJ. 7.20-7.80 

ICH. ml. 

Ethyl-(RI-lrl-lp-tolucncsulfinyll-N-methoxL -_ ____ ---- 

acetimidatc (2): one pot procedure from (1). --_-- - -_- 

A solution of lmidett Ill 15.3ml. 52mmolJ in 

dry THF 130mlJ vas added to NaH (1.7g.a 

suspenwon rn mrneral oil.57.2mmolJ rn dry 

THF IlrOmlJ under nttrvgm at 0°C. The 

mixture vas stir& for 15’ at Fooo 

temperature and then treated at O’C with 

CH31 13.6ml. 57.2mmolJ by slov addition (is’). 

The rraction mixture vas alloved to stand 

at r. t. for IO’ and added by syringe to a 

solution of LDA 157.2mmolJ in dry THF 
. 

1100mlJ et -78-C under nitrogen. The same 

procedure described in the pteceding 

preparatron vas folloved and no valuable 

variation affected the yield (85.sJ. 

Ethyl- o( -Ip-tolutnesulfinylJ-&hyd~xy-N- 

methoxy-alkylimidetts fIrJ.Ceneral pmcedu~cs. -_--. 

Via Lithium tnolate.r.fMethod AJ.To a stir& ---- 
solution of (2) Ilmmoll in dry THF flOmlJ, 

kept under nitrogen at -78-C. 1.5M n-8uf.r 

in n-hexane Ilmmoll vas added. After 20’ 

the appropriate aldehyde fl.lmmolJ vas 

added dropvise. The reaction mixture vas 

stirred for the requested time at the 

appropriate temperature (see Table/ and then 

quenched vith acetic acid flOmnwlJ in 7TfF 

f5mlJ. Water vas added and the aqueous 

phase vas extracted vith ether; the organic 

extracts vem evaporated. The crude final 

residue can be dimtly submitted to the 

subsequent reactron. 

Via Zinc enolatts.fMtthod BJ. A 1M solutron -__- 

of anhydnws &Cl2 in Et 0 
2 

fO.SmlJ vas 

added at -78-C to the lithium enolate 

solution obtatned as in method A. After 30’ 

the aldehyde Ilmamll vas added and the 

reaction carried out as described above. 

Via Zirconium tnolatts.lMtthod CJ. A 0.16N --- 

solution of Cp 
12 

rC12 in dry THF 16mlJ vas 

added at -78-C to the lithium enolatt 

solution (method AlAfter 30’the appropriate 

aldehydt IlmmolJ vas added and the 

resulting pale yellov solution stirted for the 

requested time (see Tebltl end quenched as 

usual. 
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compound _QrJ.z_ m.p. 8O’C (ftwa n-hexanel 

(Found: C 63.19, H 6.&O, N 3.86%.C19H2304NS 

requires: C 63.12, H 6.43, N 3.882. q(cm-‘. 

K&J: 33~0,16.W.1010. 3 ICDC13J: l.I13HH,c. 

I-7.2HzJ. 2.CO13H.sJ. 3.20(3H.s/. 3.65flH.q. 

I-7.2HrJ, 3.67(1H,q.J=7.2HzJ, C-.U(lH,d. 

J=8.SHzJ, 5.00(lH.d.J=2llzJ, 5.6O/lH,dd.J=2Hr. 

J-4.5HzJ. 7.1-7.7f91f.mJ. 

Compound .(L&J~ m.p. 13O’C lfFom ethcr- 

n-hexaneJ.IFound: C 63.15. H 6.45, N 3.91%. 

Ct9H230,Ns requires: C 63.12, H 6.43, 

N 3.882. g Icm-f , K&-J : 3320,1610,1010. 

a ICDC13J: 1.2013ft,t.J-7.2HtJ. 2.40( 3H,sJ, 

3.15/3H,sJ, 3.85(2H,q,J=7.2HrJ, 4.05IlH.d. 

J=9.8HtJ, k.SO/lH,d.J=3.3HtJ, S.SS/lH,dd, 

J:3.3.Ja9.RHrJ, 7.10-7.70(9H,mJ. 

Compound ICbJ: 3 (cm -*, CHC13J: 3670.1620, 

1010. ~ICDC13J: 0.83(3H.d,J=6.7HrJ, l.O3(3H, 

d.J=6.7H+J. 1.20/3H.t.J=7.3HrJ. l.S6(2H,bsJ, 

2.COf3H.sJ. 3.36f3H.sJ. 3.86/2H.q,J=7.3HrJ. 

4.16/1H.d,J=9.2HzJ, k.SO(lH,dt.J=2,1=9.2HzJ, 

7.ItOfUf.mJ. 

Compound (Gel: ~I~Iz+~, liquid filml: 3COO. 

162Q,lOlO. 2 ICfX13J: O.BS/3H,btJ,l.25(3H,t, 

J=7.2HzJ, 1.00-2.OO/tW,mJ. 2.G0/3H.sJ, 

3.ltO13H.sJ. 3.9Qi2H,q.J=7.211tJ. 3.9S(lH.s/, 

4.16(lH.d,J=8.51fzJ. 4.34.8/1HJ,7.3-7.6/Cfi.mJ. 

compound l4dJ: ? (cm’.liqurd filml: 3UiI, -_-. 

16.?Q,lOlO. &’ ICDC13J: 0.70w?.OO(llHJ. 

1.2W3H,t.J=7.2HzJ. Z.CO(3H.sJ. 3.3613H.sJ. 

3.90(2H,q,J=7.2HzJ, r,.2O(lH,d.J=8.SHrJ. 4.26 

(lH.sJ. C.4SflH,d.J&.SHzJ, 7.3-7.6/CH.mJ. 

Ethyl-3-hydroxy-3-phenylptvpionate 16aJ: A 

solution of (Gal 10.9mmolJ and II 
83 

0 

1167.Itmg. 2.7mmolJ In MeOH:ffO 5:1 16mlJ 

was treated with a catalytic amount of W-2 

Raney Nickel under a hydtwgen atmosphere. 

The mixture was vigorously stirred for &hr. 

The catalyst was hlterrd off.washcd with 

MeQH (1OmlJ and the solvent evaporated to 

a small volume. The residue was taken up 

vlth saturated aqueous NN Cl and extracted 
r, 

wrth ether. The crude final product was 

purifted by flash chtvmatography In-hrxanc: 

AcOEt 8:2J 176.5mg.432J. The known 

E-hydroxyester 1601 was identified by 

comparison of physical and spectral data 

with those of an authentic sample. 

Ethyl-3-hydFoxy-N-methoxyalkyl~midatcs (51. 

General procedure: The crude residue U-P 

resulting from the reactions indicated as 

Method A.B and C llmmol scale reactionsl, 

was taken into dry methanol 15mlJ and 

anhydrous NaH 2P0410.48gJ. To the Fcsulting 

slurry,cooled at -lS’C, IS% sodjum amalgam 

(1.2gJ was added rn one portion. The 

mixture was stir& overnight at -15’C, then 

diluted vith Cff2C12 (2OmlJ and finally a 

saturated NH,,Cl solution /3OmlJ was added. 

The aqueous layer was extracted with 

CH2C12 (3xlOmlJ and the organic phase was 

dried INa 
2% 

0 J and evaporated to give a 

crude mixture which was punfied by flash 

chrvmatography In-hexane:AcOEt 8:2J 17511. 

Coll?pou 
-1 

nd (SaJ: 3 (cm , liquid frlml: 3400. 

1630. 2 (CDC13J: 1.23(3H,t.J=7.3HtJ, 1.6O/lH, 

bsl, 2.7-3.112H.m). 3.70(3H,sJ, 4.05IZH.q. 

J=7.3HzJ. S.MIlH.mJ. 7.COfSH.sJ. mlt ISJ: 

223/39/e 1921701.117/88/.107(1001.105/92/. 

Compound ISbJ: Glcr);‘. --- CHC13J: 3550.1630. 

d ICDCf3J: 0.831?HH,d.J=8.7HzJ. 0.9Ot3H.d. 

1=8.7HzJ. !.26/3H, t,J-7.2HtJ. 1.60(2H, bsl, 

2.&2.7/2H,mJ, 3.70(3H.sJ, C.OS12H.q.J=7.2HtJ. 

mlt ISJ: 189/6J, 11715OJ. 891531. 73/56/, 

71(lOOJ. 

Compound 1ScJ: $/cm-l, CHC13J: 3600.1625. --_ 

3 (CDC13J: 0.8613H.btJ. l-l.S1RIi,mJ. 1.26 

(3H.t,J=7.2HHrJ. 1.65/lH,bsJ, 2.3-2.712H,mJ, 

3.7Of3H.sJ. 3.84.21lH,mJ. &.03/2H,q,J=7.2HrJ. 

mlz (%I: 217/1OJ. 17119OJ, l&6/&21. 1171loOJ, 

89195J. 

Compound ISdJ: $Icm 
-1 , liq.filmJ: 30. 

162s. 2 ICDC13J: 0.92.0(llHJ. 1.26f3H.t. 

J-7.21121. 2.63f11f.d.J-C.6MzJ, 2.~54.6Of2H.mJ. 

3.6-3.BIlH,mJ. 3.70/3/1,s/. C.O?l2H.q.J=7.2HtJ. 

mlt ISJ: 229/2/. 183(55/, 117168). 8911001, 

83(57J. 
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Ethyl-3-hydmxy-3-alkylpropionates (6). -- 

General pmedure: A solution of (5) --- 

I0.5mmoll in CF COOH (Itmll was stir& at 
3 

0°C for 15’, then water l&ml) was added and 

the solution stirred for 2hr at the same 

temperature. After lhr at r.t. water (GOmll 

was added and the rraction mixture extracted 

with CH2C1213x20mll. The organic phase 

was washed with water. 5% apueous NaHC03. 

Hz0 and finally dried (Nap‘) and 

evaporated. The crude residue was purified 

by flash chromatography 175-1. 

compound 16al: ? (cm -*, CHC131: 3600,172O. 

3 ICDC131: 1.20/3H.t,J~7.3Hrl. 2.6-2.8I2H,ml, 

3.3011H,d,J~3.3Hz,. r(.2012H,g.J=7.3Hrl, 5.20 

IlH.ml, 7.4015H.sl. mlr /S/r 194(25/. 

10711001, losa8,. 

Compound 1661. $ (cm -‘. -I, CHC131: 3600.1720. 

d ICDC131: 0.93(3H,d.J=6.7Hzl. 0.9513H.d. 

I-6.7Htl. 1.25(3H.t.J=7.3Htl. 1.65ilH.ml. 

2.3-2.512H,ml. 2,8511H,d,J=Wlrl, 3.6-3.9(1H. 

bsl. k.6012H.q.J=7.3Hrl. mlt (%I: 161(721. 

117/100/. 88/lt6/. 

Compound (6~): 2 (cm -‘,liq. film): 31tCO.1730 --. 

d ICDC13,: 0.8913H.bt,J~6.7Hrl. 1.0-1.6&H,. 

1.25(3H,t,J~7.3Hr/, 2.3-2.512H,ml. 2.7011H, 

bsl. ~.101lH,ml.1(.1512H,g,J=7.3Hrl. mlr I%): 

117/1001. ??9/311. 88(&l,. 

Compound (6dl; $ (cm-‘, liq. film): 3640, 

1710. 3 ICDC13,: 0.72.0111H1, 1.25l3H.t. 

I-7.2Htl. 2.3-2.5ldl.m). Z.BO(lH,bsl, 3.76 

511H,dt.J=t.6,J=6.6HHrl. L.15(21l.g,J=7.21ltl. 

ml2 IS!: 201181, 137(501. 1171100). 8l31571. 

cc-l-3-hydmxy-3-alkylpmpionates. General .-_ _--- _-. .- 

p_mcedum_: A mixture of ethylester (61 

10.5mmoll and O.lN aqueous NaOH 16ml) was 

stirred at r.t. unttl all the ester was 

dissolved (14hrl. The solution vas then 

treated wrth IN aqueous HCl to pH 2 and 

extracted vith ether f2xlOmll. The oqanic 

phase was treated directly with a solution 

of Ctlp2 in ether and stirFed for 15’ at O’C. 

After drying (Nap,,) the solvent was 

evaporated and the crude resrdue purified 

by flash chromatography. The known 

f)-hydroxyesters were identifted by 

comparison of physical and spectral data 

with those of an authentic sample. 
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