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Abstract. The aldol-type cmdcnsatton of cnanttomcrtcally pum 
a-sulphtnylacctamtdcs is dcscrtbed. The stercahcmtcal outcome 
of the reaction matnly depends cm tic nature of the base used lo 
gcncratl the cnolate. Expertmental cvtdences allow the tdenttft- 
cation of preferred reaction paths. 

Aldol-type condcnsattcm arc vtdcly cxplotted 

as the key-step for the stercosclcctlvc con- 

structton of a number of stercoccnwrs along 

an acyclic carbon back&me. Whtlc control of 

the relaUvc stlrcahcmtstry of tits pracss 

ts well tn hand, cfftctcnt rcapnts (0 secure 

htgh level of cnanttosclectt~ arc still the 

target of an tmprcsstvc amount of recent 

research. 
1-L 

Good lo excellent degrees of chtral dtscrtmt- 

nattcm have brcn achtcved In aldoLtype 

reactions by the USC of optically active 

functtcmaltzcd sulphoxtdcs, such as a-sul- 

phtnyl-esters, 5 -hydrazones, 
6 

and -oxa- 

zoltnc 9. 
7 

A prcltmtnary account’ reported 

the synthests of cnanctomertcally pure 

e-tolyl sulphtnyl-N, N-dtmethylacetamtdc (1) 

and tts USC as chiral acctamtdc cnolate equt- 

valcnt. In this synthcm, the sulphtnyl moiety 

represents the source of chtraltty, vhtlc 

provtdtng the necessary substitutton rcqut- 
1 

rcment. Indeed, both Evans and Meyers 
9 

have shown that only a-subshtuted l nol 

acetate cqutvalcnw proved 10 be excellent 

aldchydcs cnanrtofacc dtffcrcndattng agents. 

StercospcctfIc synthcsts of a-sulphtnylaccta- 

mtdc s (l)-(3). 

A snatghtforward approach 10 thts class of 

compounds ts represented by the rcactton of 

a-mctnllawd N,N-dtsubstttuted amtdcs lo <a- 

-(8) vtth dtastcrcotsomcrtcally pure, now 

cunmerctally avatlablc, (-I-(S)-menthyl 

toluenc-e-sulphtnatc (91, lo afford compounds 

(l)-(L) tn 5543% yield. Sulphinyl dcrtvaUvcs 

(l)-(L) arc stable compounds that can be prc- 

pared on a multigram scale and stored for at 

least 6 months tn the rcfrtgerator. 

To compounds(l)-(31, obtatncd tn optically 

active form, the (+)-(R) absolute conftgura- 

Uon could be asstmed on the basis of a 

number of data for similar Andcrscn type 

syntheses. 
6,11 

The cnanttomcrtc purtty of 

sulphoxtdcs (l>-(3) was checked by ‘H NMR 

spectroscopy tn the prwscnce of rhc chtral 

shtft reagent trts [3-(hcptafluoropropylhydro- 

xymcthylcnc)-(t)-camphorate] Europtum(llD, 

Eu(hfcj3, and found to be >/ 95%. It must be 

potnted out that, surprtstngly, ccmdcnsatton 

of (8) vtth (-)-(S)-(9) resulted tn pracdcally 

raccmtc sulphtnylamtdc (0, as further 
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A 
Me 

NR2 

W-(8> 

1) Base 
l 

2) (-)-( S>-(9) p- l-01 
NR2 

(1)~(4) 

(2),(6) R- 

(3),(7> R- 

4CH214- 

i-Pr 

(41, (8) R - Ph 

demarstrated by ‘it NMR spectroscopy In the 

preselre of E&&)3. Reactlm of a-metalla- 

ted N, N-dtphenylacetamidc (8) ts sluggish and 

much slower than that of N,N-dlalkylderlva- 

ttves (S)-(7). This could result in a compe- 

titive attack of produced lithium menthoxtde 

cm (->-(S)-(9) leading to racemizaticm. A pre- 

cedent of this observation was found tn the 

synthesis of &ketosulphoxtdes. 
12 

It ts worth 

mentlaring that a dtffenznt approach to optt- 

tally active a-sulphtnylamides has been very 

p- To1 Me2 

recently reported, 
13 

via carbodiimide medla- - 

ted catdensation of a secmdary amtne with 

opttcally active (E-tolyl sulphtnyo acetic 

acid. 

Aldol cadensation of sulphtnylacetamtdes. 

As already reported,’ aldehydes react 

smoothly with the enolates dertved from 

(t)-(R)-(l) at -78.C in THF. Several factors 

affect the stercwhemtcal outcome of the pro- 

cess, the most important betng the nature of 

the base. 

(+)-(R)_(l) (10)-W) 

(18) 

(10)_(U) R - Me 

(11)415I R - i-Bu 

(12)-<16) R - i-Pr 

W)417) R - l-Bu 

hvI.,., 

(10417) 

H 

4J CF3 
NMe2 

Ph 

(19) 
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Indeed, cadcnsatlcm of ltthtum cnolate dcrt- 

ved from (t)-(R)-(l) folloved by rcducttve 

dcsulphurttatton of the crdc adducts (lo)- 

-(13), afforded (t)-8-hydroxyamtdes (14)-(17) 

tn low lo medtum enantlomertc excess (e.e.> 

(Table 1). 

On the other hand, the corrcspandtng mace- 

stum cnolatcs gave (-I-8-hydroxyamtdes (14>- 

-(17) vtth strtktngly htghcr c.e. (Table 2). 

In both cases scvcral experimental ccmdtttas 

were screened tn order (0 achtcve top levels 

of cnanttoselecttons. As far as lithium cno- 

lates are ccmcerned, they can bc generated 

ctther by E-Bu1.t or by lithium dttsopropyl- 

amide (LDA), wtthouc substantial vartattons 

of both chcmtcal and opdcal yields (entrtcs 

5, 9). The opttmum substrate: base molar 

ratlo ts 1:l.l (entrtes3,5,6,8). Addttton of 

hexamethylphosphoramtde (HMPA) reversed 

and lowered at the mean Umc the degree of 

cnanttoselectton (entries 3,7). Finally lcngcr 

ccndensattcm Umcs dtd not tmprovc chcmtcal 

yields, lravtng the e.c. pracdcally unchan- 

gcd (entries 3,5). 

As mcnttoned above, we tnvcsttgatc also the 

condcnsattcm of the ma@estum enolates of 

(t)-(R)-(l) on the hypothesis that the strongly 

chclattng magnesium counter-ton should pro- 

vidc a more rigid and stereodtscrtmtnattng 

transit-ton state. Indeed, excellent stercose- 

lecdons were observed tn the best cardtttons, 

vhtch involve the use of 0.55 molar cqutva- 

lent.9 t_-RuMgBr, vtth a condensatton Ume of 

60 mtn. (cntrtes 10-13, Table 2). Shorter 

Table 1. Enanttoselec ttve synthcstsa of &hydroxyacctamtdcs (14)-(17) fra ltthtum 
enolaw of (+)-(R)-(l) and RCHO. 

Entry R Base Ytcldb 

(%I 
[alzc 

d 

Z’ 

RuLi e,f 

BuLt c,f 

BULL c,f 

BULL e,f 

nu 1.i’ ’ IX 

RuLth*f 

RuLtC’f” 

BuLiR’j 

LDACVR 

65 

77 

77 

20 

78 

40 

78 

74 

70 

+ 30.3 47 

+ 14.3 45 

+ 21.6 34 

4 6.6 8 

l 19.4 31 

t 10.6 17 

- 11.9 19 

t 17.1 27 

+ 21.6 34 

: For general condensation procedure see Experimental. 
Overall ytcld of (14)-(17) from (t)-(R)-(l). 

; c 1, CHC13. 
As detcrmtned by ‘It NMR spectroscopy with the atd of Eu(hfc)3. 

r 1.1 mol. cqutv. of base. 
Condensatton time 3 mtn. 

f Cmdcnsatton time 60 min. 
, 2.0 mol. equtv. of base. 

1 
In the plr sencc of 3 .O mol. cqutv. of HMPA. 
0.55 mol. cquiv. of base. 
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reacnon umes resulted in sltghtly lover e.e. aldehydcs undergo more efficient enantioface 

(cntrlcs 12, IL). Itigher base: substrate molar differentiatton. In the case of lithium enolates 

ratio did not improve substantially chemical c.e. range from 8 to L7% an passtng from 

yields, while producmg a small decrease of R - F3uL to R - MC (Table 1). A stmilar trend 

cnannosclcctions (entries IL, la. A dramatic holds also for mamcsium cnolates although at 

drop of both synthetic nnd optical yields was different and much satisfactory levels of 

observed with a 1:O.l substrate: base molar enantloselcctions (c.c. 90-99%, Table 2). 

ratio or by working in the presence of HMPA, Unfortvtatcly, several attempts to ccmdense 

vhtch is likely to prevent a strong chelation (+)-(R)-(l) with a variety of kctclnes 

of magnesium by the sulphtnyl oxygen (entries (PhCCClt3, i&-COCll3, Pr&OCH3) were 

12,17,18). A further comment ts nccdcd on disappotnting. The only exceptim Is repre- 

the influence of the R residue of aldehyde. sented by trifluoromcthyl acetophenone, 

Indipendcntly m the nature of the counter- vhich affords the corrcspondtng P-hydroxy 

-IIXI of the enolatc, less sterlcally dcmandtng amide (19) in 55% ytcld and in 67% e .e. 

‘Snblc 2. Enantioselective synthcstsa of E-hydroxyacetamides (l&(17) from 
magnesium cnolatc of (+)-(R)-(l) and RCHO. 

1% try R l3ase Yieldb 

w 

d 

&e’ 

10 

11 

12 

13 

14 

15 

16 

17 

18 

dMgHr c,f 68 -6s.0 

Id-MgLh- e,f 71 -31.3 

d-Mgi3r e,f 66 -59.7 

D&MgRr e,f 
56 -70.9 

Ruf-Mg~rC’g 62 -53.5 

Hu&.4giSrg’h 73 -28.L 

f&Mgi3rg’h 63 -43.3 

L)&MgUr f,t 31 -12.6 

t&-MgHr e,f.l 31 -32.9 

: For general candensatton procedure see I<xyertmcntal. 
Overall yield of (l&)-(17) from (+)-(R)-(l). 

by ‘H NMR spectroscopy vith the aid of I<u(hfcj3. 
r 0.55 mol. rquiv. of base. 

Condensation time 60 min. 
h” Ccmdcnsation time 3 min. 
i 1.1 mol. cqldv. of base. 

1 
0.1 mol. cquiv. of base. 
In the presence of 3.0 mol. cquiv. of liMPA. 
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Stereochemical outcomes. 

The absolute configuration of N,N-dimethyl- 

-3-hydroxy-L-methylpentanamide (16) was 

unambiguously established as (-I-(S) by 

chemtcal cormlatton with the correspdtng 

(-I-(S) acid (18). I” The latter was converted 

into the methylester (dtazomethane tn dlcthyl 

ether) which was then transformed into 

(->-(S)-(16) (excess dlmethyl amtnc tn 

methanol). Ry a likely extension the (R),(R), 

and (S) absolute cmflgurattcm can be tenta- 

tlvely assigned to (-j-(14>, (->-(151, and 

(-14171, respectively. 
7 

ln prtnctple four diastereoisancric transition 

states A-D are posstble for the candensatlon 

of the enolate of a-sulphinylacetamldes wtth 

aldehydes, assumtng the commonly accepted 

Z geometry for amide enolates.’ Such enolate 

configuration should receive further support 

by chclatlon between the metal and the sulpht- 

nyl oxygen. 

Transitton states A and D (M - MgBr) both 

lead to fI-hydroxyamtdes vtth the expertmen- 

tally observed absolute canfiguration. 

P- To1 

R,R,R 

NMe2 

However, careful Inspection of space Nlling 

CPK molecular models indtcate that D can be 

dtsregarded because of heavy steric lnter- 

actias between the k-tolyl group and the 

aldehyde R residue. Other experimental 

evidences in favour of transittan state A are: 

i, the observed decrease tn stereoselection 

met with when R rrsiduc becomes mom 

sterlcally requiring (Table 2); and: t& a 

similar trend found in condensation carried 

out on sulphinylamides (2)-W wtch display 

different ltgands at nitrogen. Indeed, in 

ancillary expertments good degrees of chit-al 

discriminatiar (66% e .e .> were mantained tn 

the cmdensatton of sulphoxide (2) with iso- 

butyraldehyde, whtle (3) and CL> proved to be 

deftnttely less selective. A transition state 

stmilar to A was proposed by Solladte’ 5 for 

me aldol type condensation of a-sulphinyl- 

esters. 

In the case of ltthtum enolates of (+)-(R)-(l) 

transttion state R and C (M - Lt) must be 

taken into account as the ares leadtng to 

O-hydroxyamides (t&(14)-(+)-(17). Stnce 

NMe2 

(B) 

R,R,S 

NMe2 

R,S,S R,S,R 
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also In this case the larpr Is the aldehyde R 

resldue the lover are the e.e., transition 

state c (M - 1-t) should be favoured. To sub- 

stantiate this working hypothests we isolated 

by flash chromatography the diastereotsome- 

rlc adduct (12) obtatned from ma~cstum and 

lithtum cnolate of (+)-(R)-(l). 

When the reacticm was carried out vlth 

L-BuMgBr as bse (0.55 mol. cquiv.) only 

two out of four diastercotsomeric adducts 

(12a), [a]: - 

[al: - 

t288.1’ (c 1, CHCl3) and (12b), 

+54.0* (c 0.2, CHCl3) were lsolated 

tn d35: 1 ratto: (12a) and (12b) feature the 

same (R) absolute conftguratton at sulphur 

and, as shown by200 MHz ‘H NMR spectro- 

scopy, the same Jyn 1,4 relative configuration 

at Ca and C 
B 

. 

The absolute conftguration at C of the predo- 
B 

minant {saner (12a) can be Inferred as (RI 

from that,(S),of desulphurized (-)-(16). Thus 

the (RR R) and (RSS) stereochemistry can be 

assigned to (12a) and (12b) respectively. 

Therefore (12a) is produced via transition - 

state A, and (12b) via transition state C. - 

When the reaction was carried out with E-BuLt 

as base (1.1 mol. cquiv.) three out of four 

possible diastcreoisomcric adducts (12a), 

Cal: - tti4.0’ (c 1, CHCl3), (12b), [a]: - 

+ 55.0’ (c 1, ClKl3), and (12~) 
c were 

obtatned tn 2.7:4.6: 1 ratto. 

The ntce agreement betvccn the optical rota- 

Uan and the mcltlng potnt values (see Experl- 

mental), together vtth superposable 200 MHz 
1 

II NMR spectra shoved that the two major 

products derivinp, from the lithium enolate 

arc Identical to the two isolated from magne- 

slum cnolatc. On the base of ‘H NMR spectro- 

scopy anti relaUvc ccmftguratim at Ca and 

c (12~) was obtatned together vtth (12b) as a 
6: 1 mixture of the two dtastcre tsomertc 
adducts. Thts mtxture had [a] 

$ 
0 +142.3* 

(c 0.3, CHC13). The (12c):(12 > tscxncr 
ratio was detrrmined by 1H NMR spectro- 

scopy. 

CD could be assieed to (12~). Since the 

experimentally found l .e. for (+I-CR)-(16) Is 

31%, thts can be obtatned mly If (12b) and 

(12~) dtsplay the same (S> conftguration at 

CD. Therefore the (R RS) absolute conftgura- 

tion can be assipcd to (12~). vhtch should 

be generated through transition state B. 

In conclustcm, for mawestwn enolate of 

(+)-(R)-(l) the major rcactiar path involves 

aldehyde approach with the hydrogen facing 

the sulphur lone patr (transition state A), 

and the mtnor path features aldehyde attack 

with the hydrogen facing the ptolyl group 

(transttton state C>. The latter ts the favou- 

red attack tn the case of lithtum cnolate and 

ts accompanied by mtnor amormt of prodduct 

deriving from transition state A and B. 

Therefore both enandomers of &hydroxyace- 

tamtdes tn flood or excellent l nantiomcric 

purities arc obtained from a single chtral 

precursor. 

EXPERIMENTAL 

+i l3 C NMR spectra we= recorded on a 
Va&n XL 200 instrument, ustng tetraw- 
thylstlane as internal standard and CDC13 as 
solvent. Infrared spectra verr recorded with 
a Pcrkin Elmer 457 spectrometer. Optical 
rotattons were measured on a Perkin Elmer 
241 spectrometer. Elemental analyses were 
performed vtth a Perktn Elmer 240 tnstru- 
ment. Stltca gel vas used for analytical and 
column chromatography. Organic extracts 
vere drted over sodium sulphate and ftlterwd 
before removal of the solvent under reduced 
pre ssurc . Anhydrous solvents vcre distilled 
under a nttrogen atmosphere before use: THF 
and dlethylether from lithium aluminum hydri- 
de, IIMPA and dllsopropylamtne from CaH2, 
methanol from mawesium twntngs. All react- 
tons employing anhydrous solvent vere nm 
under argon. Aldehydes and ketones vere 
commerctal products and vcre dtstilled before 
use, as it vas N ,N-dimethylacetamtde. 
Acetamidcs (6>-(8) were prepared from the 
corresponding amtncs and acetyl chloride; 
they had physical and spectral data in agree- 
ment vtth those reported tn ltterature. 
Compotmd (6) had b.p. 6O’C at 10 mmH# 
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15 mmHg): compound (8) had m.p. lOl*C 

(Ltt.16 m.p. 1OO.C). (-I-(S)-p-Toluene men- 
thy1 sulphinate (91, now avatla- 
blc from Fluka, had [a] - -202.5. (c 1, 
acetone).5 

Synthests of sulphinvlacctamtdes (l)-(L). 
To a stirred solution of dttsopropylamtne 
(2.9 ml, 20 mmol) In THF (50 ml)-at O*C, a 
1.35 normal solution of n-Bu1.t In hcxanc 
(15 ml) Is added. The mixture 1s sttrred at 
O’C for 15 min., then cooled at -78’C and 
the proper acetamide (20 mmol) In THF (20 
ml) ts added dropvise. The reactton mixture 
ts warmed up at -LO*C, cooled agatn at -78.C 
and a solution of (-)-(S)-(9) (2.94 g, 10 mmol) 
in THF (20 ml> 1s added and stirring ts ccm- 
Unucd at -78’C for 15 mtn (tn the case of 
compound (4) the reaction ts much slower and 
overntat sUrrtng at O*C Is rcqutrcd). The 
reaction is quenched vtth saturated ammonium 
chloride solutton (30 ml> and the organtc 
phase separated. The aqueous phase ts 
extracted twice wtth dtchloromethanc (100 
ml>, and the combtned organtc phases dried 
and evaporated in vacua. The resulting oil ts 
washed with pentanc and then with dttsopro- 
pylether, vhtch makes compounds (11, (21, 
and (4) soltds, vhtlc (3) remains a thtck otl. 
Gun und (11, 83% yield, had m.p. 64-66’C; 
[a]& t192.2. (c 1, CHCl3). Found: C% 
58.57; HX 6.69; N% 6.U. CllHl5NO2S 
requires: C% 58.63; H% 6.71; N% 6.21. 
1H NMR: 6 7.51-7.20 (AA’RR’ system, LH, 
arcmattc protons); 3.92-3.60 (AD system, 
2H, CH2); 2.82, 2.80(2s, 6H, N(CH3j2); 
2.28 (s, 3H, CH -Ar). 
Corn und (2). 7 % yteld, had m.p. 103-105.C 2 
[a]$“- t173 3’ (c 1 CHCl I Found: CX 
62.20; H% 6185; NX’5.52. ?Yl>HL7NO2S 
requires: C% 62.12; HX 6.81; NX 5.57. 
‘H NMR: 6 7.64-7.33 (AA’RR’ system, 4H, 
arcmatlc protons); 4.00-3.64 (AU system, 
2H, CH2); 3.58-3.05(m, LH, CH2-N-CH2); 
2.40 (9. 3H. CH?Ar); 2.00-l .64 (m. 4H. 

” 
. . 

(3), 77.5% y-ield, had nD 27 - 1.5378; 
- t90.5’ (c 1, CHC13). Found: C% 

H% 8.20; NX 5.03. Cl5H23NO S 
requires: C% 64.02; H% 8.24; N% 4. 4. 
‘H NMR: 6 7.40-7.10 (AA’RR’ system, 4H 
aromattc protons); 3.85-3.40 (AH system, 
2H, CH2); 3.30 (m, 2H, Ci$CH3j2); 2.20 
(s, 3H, CH3-Ar); 1.30-0.60 (m, 12H, 
(CH3>2CH). 
Compound (4). 55% yield, had m.p. 165-166.C. 
Found: C% 72.09: HX 5.47: N% 4.03. . 

CX 72.17; H% 5.48; 

ltt NMR: b 7.60-7.35 (AA’HH’ system, LH, 
C6H SO); 7.40-7.OO(m, lOH, N(C6H )2); 
4.d3.72 (AB system, 2H, CH2>; 2.$(s, 
3H, CH3-Ar). 

Synthcsts of (lh)-(17) via ltthtum l nolates. 
The procedure for (+I-(16) ts typical: to a 
stirred soluttan of (+)-(R)-(l) (225.3 mg, 1 
mmol) in THF (50 ml> at -78.C. a 1.35 normal 

solution of n-BuLt tn hexanc Is added (see 
Table 1 for substrate: base molar ratios). 
After 30 min at -78.C tsobutyraldehyde (0.28 
ml, 3 mmol) is added at once. After the requt- 
red condensation Ume (see Table 1) the reac- 
don is quenched by addttton of saturated am- 
mattum chloride soluttcm (5 ml) and the orga- 
ntc phase separated. The aqueous layer ts 
extracted Mce vtth dtchloromethane (25 ml>, 
the combtned organic phases dried and eva- 
porated tn vacua. The crude restdue is taken 
tnto dry methanol (15 ml> and anhydrous so- 
dium dihydrogen phosphate (1.2 (3 1s added. 
To the resulting slurry, cooled at -15’C, 8% 
sodium amalgam (1.5 gI is added in one por- 
tion. The mtxturc ts sttrred at -15’C for lh, 
then filtered and added of saturated ammo- 

nium chloride solution (5 ml). The organtc 
solvent is evaporated in vacua and tlw resul- 
ting aqueous phase extracted t-vtce wtth 
dtchloromethane (20 ml>. The organic phase 
is dried and concentrated to give a crude oil 
which is puriftcd by flash chromatography 
(dtethylcthcr as elueni) to gfve (*I-(16>. 
Compotmds (lL)-(17) are thick otls that kco- 
me solids when stored tn the refrtgerator at 
-2O.C. g-Hydroxyacctamtdc (14) had lH NMR 
spectral data in agreement vtth those repor- 
ted for its racemtc analogue. lo 
Compound (15): C% 62.45; H% 11.10; N% 8.03. 
C$H819N$2 lrequtrcs : c% 62.39; it% 11.05; 

H NMR: 6 4.22 (bs, lH, OH>; 
4.04*(X ‘wrt of an AAX system, lH, CH-0); 

2.95, 2.91 (25, 6~, N(CH3)2); 2.44-2.14 
(AU part of an ABX system, 2H, CH CO>; 
1.90-1.66(m, lH, CH_(CH3)2); 1.5 fz 1.00 
(AR part of an ABMX system, 2H, CH-Cl&- 

-CH); 0.89 (d, 6H, KHJ)~CH). 
Compound (16): CX 60.40; HX 10.75; Nx 8.81 
C8H17N0 requires: C% 60.34; H% 10.76; N% 
8.79. 1H 6MR; 6 4.00 (bs, lH, OH>; 3.50 
o( part of an ABX system, lH, CH-0); 2.72, 

2.68 (2s. 6H, N(CH 312); 2.24-l .90 (AH 
part of an ARX system, 2H, CH CO>; l.rO- 
-1.31 (m, lo, cll(cH3)2);o.65tt, 6it, 
(CH$2CH). 
Compound (17): C% 62.38; H% 11 .OO; N%8.12 

G&9202 lfeqtdres : C% 62.39; HX 11.05; 
. . Ii NMR: 6 4.16(bs, lH, 010; 

3.640( part of an AL\X system, lH, CH-0); 
2.97, 2.93 (29, 6H, N(CH312); 2.33-2.08 
(AB part of an Ai3X system, 211, CH2CO); 

0.88 (s, 9H, (CH3)3C). 

Synthesis of (lL)-(17) vta ma*estum cnolates. 
The procedure for (-I-(16> ts typtcal: to a 
sttrred solutton of (+)-(R)-(l) (225.3 mg, 1 
mmol) tn ‘I‘HF (50 ml) kept at -78’C, a 0.51 
normal solution of t -BuMgHr in dtcthylcthcr 
1s added (see Tablc2 for base: substrate mo- 
lar raUos). The enolate prcctpttates to gtve 
a white suspensicm. After 30 min sttrrtng at 
-78.C tsobutyraldehyde (0.28 ml, 3 mmol) is 
added at arce. After the requtrcd condensa- 
tion ttme (see Table 2) the rcacticm is worked 
up as described above for the condensation of 
ltthtum cnolates to gtvc (lL)-(ln. 
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synthests of (19) from (t)_(R)-(l). 
To the ma~estum enolate of (+>-(R)-(l), pre- 
pared as descrtbd above (0.55 mol. equtv. 
of base), trtfluoromethylacctophenone (0.41 
ml, 3 mm00 ts added at arce. After 15 h at 
-78.C the reaction 1s worked up tn the usual 
way. Compound (19) 1s tsolated by flash chro- 
matography (petroleum cther:dtethylethcr 7:3 
mtxture as el 

?Y? 
0 In 55% ylcld. It has m.p. 

39-4O*c, CUID - 47.9. (c 1, CHCI$. Fomd: 
CX 55.04; H% 5.36; N% 5.40.C it F NO2 
requtres: Cx 55.16; Hx 5.40; ti 5!56? 
1H NMR: 6 7.58 (bs, lH, OH); 7.44-7.14 
(m, 5H, aromatic protons); 3.14-3.02 (AB 
system, 2H, CH2CO); 3.05, 2.68 (23, 6H, 
N(CH3)2). 

Enanttomcrtc excess decermtnatton. 
The enanttomertc purtttes of compound (l)-(L), 
(14)-(17), and (19) were checked by ‘H NMR 
spectroscopy with the atd of the chtral shift 
reagent Eu&fc)3 In condtttm prc-•stabltshed 
wtti their raccmtc counterparKs. A 5: 1 sample 
: shtft reagent molar ratio generally gave 
sattstactory peaks separations. A good agree- 
ment between the opttcal rotation values and 
the c.e. evaluated by 1~ NMR was observed 
for (14X17). 

Separation of the dtastereomertc components 
of adduct (12). 
The crude product of the condensatton of tso- 
butyraldehyde wtth the ltthtum enolate of 
(+)-(R)-(l) ts flash chromatographed with a 
93:7 dtethyl ether: tsopropanol mtxture as 
eluent. Starting from 1 mm01 of(*) (11, 78 mg 
of (12a), m.p. 91-93’C, 133 mg of (12b), 
m.p. 106-l@I’C, 29 mg of (12~) were obtat- 
ned (see text). The asstgnment of and or E 
relative stereochemistry aI C, andCp rests 
cm the values of the coupltng ccnstanls 
H-C -Cg-H. For tie e tsomers, (12a) and 
(12b$, ] - 3.7 Hz; for the anti tsomer, (12c), 
) - 7.6 Hz. In a stmtlar warstarttng from 
the ma~cstum enolate of (t>-(R)-(l) and tso- 
butyraldehyde, 208 mg of (12a), m.p. 92-94’C, 
and 6 mg of (12b), m.p. 107-1lO’C were 
obtained (see texr). 
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