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Abstract: A new chiral non-racemic ylactam 1 easily prepared in one step from (R)-(-)-phenylglycinol
was bis-alkylated « to the carbonyl function in very high to complete diastereoselectivity. The
stereochemistry at the so-formed chiral quaternary center was ascertained through an X-ray

crystallographic study.

In the course of our research on new chiral starting materials for the asymmetric synthesis of
piperidine and pyrrolidine derivativesl, we investigated the condensation of dimethoxydihydrofuran with (R)-
(-)-phenylglycinol. To our surprise, lactam 12 was found to be formed in a 75% yield, under reaction in water
at pH 1. This compound resulied in an intramolecular oxido-reduction similar to a Cannizzaro reaction and
thus a 1,2 or 1,3-hydride shift may account for the formation of 1 (a similar reaction, between phtalaidehyde
and amines has been reported).3 When the reaction was conducted in refluxing acetic acid, bicyclic lactam 24
was obtained in 65% yield.
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With compound 1 in hand, we decided to examine its reactivity since, a priori, it could be substituted at each
center of the pyrrolidine ring by means of electrophilic and nucleophilic attacks. This would give access to
highly substituted pyrrolidines in a diastereoselective fashion.

Thus mono-alkylation of the enolate generated in situ from 1 (2.2 eq. of LDA, THF, -78°C) and quenching
with various primary alkyl halides (Scheme 2) gave compound 3 in good yiclds (see Table). Formation of
C-5-alkylated derivative was not observed in this reaction. Under the same conditions a second alkyl group
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was introduced at C-3 of 3 to give compound § which possesses a chiral quaternary center & to the carbonyl
function. This bis-alkylation was found to be very highly diastereoselective. Compound Sa (R1=CHj3,
R2=CH,CH,CH3)5 was formed as a single diastereoisomer on the basis of careful examination of the crude
reaction mixture (HPLC and NMR means) and further, by comparison with 5b (R1=CH2CH,CH3, R2=CH3)’
also obtained as an unique product from 1 by changing the order in introducing electrophiles. When one of
the R group was a benzyl, the diastereoselectivity was not as high but still very good and easily determined by
NMR on the crude reaction mixture (see Table, entries ¢ and d).
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entry RIX 3 R2X 5
(yield %)2 (vield %)a | d.e. (%) [c}p®®(major)
a CHsl 80 CH3CH2CH»Br 45 99¢ 5.2 (c 0.7, CH2Clp)
b CH3CH2CH2Br 47 CHj;! 68 99¢ -15.0 (c 1.2, CH2Clo)
c CHa3l 80 PhCH;Br 70 73 47.0(c 0.8, CH2Cl»)
d PhCH,Br 70 CH3l 61 93

a) isolated yield. b) determined by HPLC on the crude reaction mixture. ¢) estimated value, no trace of the

epimer was found by HPLC

Table: Diastereoselective bis-alkylation of lactam 1

Considering that reaction of chelated enolate 4 could occur from less hindered faceS, the absolute
configuration at the quaternary center of 5§ was tentatively assigned as depicted in Scheme 2. This was
confirmed by an X-ray analysis of a derivative of Sc. The major bis-alkylated compound 5S¢ (R1=CH3,
R2=CH7Ph) was easily obtained pure after flash chromatography (55% yield) and cyclized to single isomer
6¢7 (quantitative yield). The structure of 6¢ was obtained by X-ray crystallography? and reported in
Scheme 3. This configuration was in full agreement with the assignment of stereochemistry at the quaternary
center of 5 made from the chelated enolate 4.
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In conclusion, we have prepared a new chiral y-lactam which could be diastereoselectively bis-alkylated a. to
the carbonyl function. The absolute configuration at the quaternary chiral center has been determined by X-
ray analysis. This constitutes a new approach in the asymmetric synthesis of substituted pyrrolidines and
pyrrolidones precursors of y-amino butyric acids derivatives.
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