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bInstitut de Ciència de Materials (CSIC), Campus UAB, E-08193 Cerdanyola, Spain

Received 4 November 2002; revised 9 December 2002; accepted 10 December 2002

Abstract—The configuration of (3R,8aS)-5-oxo-3-phenyl-2,3,6,7,8,8a-hexahydro-5H-oxazolo[3,2-a ]pyridine 2 has been unambigu-
ously confirmed by X-ray crystallographic analysis. A 1H NMR-based method for the stereochemical assignment of 3,8a-cis and
trans phenylglycinol-derived bicyclic lactams is also proposed. © 2003 Elsevier Science Ltd. All rights reserved.

The preparation of both (3R,8aR)- and (3R,8aS)-5-
oxo-3-phenyl-2,3,6,7,8,8a-hexahydro-5H-oxazolo[3,2-a ]-
pyridine (1 and 2, respectively, Fig. 1) and their enan-
tiomers was published some years ago.1–4

Recently, a new procedure for the preparation of this
class of phenylglycinol-derived bicyclic lactams has
been reported, involving the selective reduction of pyri-
done 3 to give acyl enamine 4, followed by closure of
the oxazolidine ring under acidic conditions5 (Scheme
1). On the basis of 1H NMR 1D NOE and ROESY
experiments, the resulting lactam was assigned as 1,
with a cis-3,8a relationship, although, as the authors
point out, the 1H and 13C NMR data of this lactam
were identical to those previously reported1–3 for the
trans isomer 2. Furthermore, the specific rotation value
of this lactam was also very similar {[� ]D20 −92 (c 1.0,
CH2Cl2)} to that reported for 2 {[� ]D22 −90.8 (c 0.6,
CH2Cl2);1b [� ]D −88 (c 0.6, CH2Cl2)2}, but quite differ-

ent from that reported for 1 {[� ]D22 −45.8 (c 2.2,
CH2Cl2);1b [� ]D −51 (c 2.2, CH2Cl2)2}. This would mean
that the configuration at C-8a of the previously
reported lactams 1 and 2 should be reversed.

In this communication, we confirm the previously
assigned1–4 configuration of both 1 and 2.

Scheme 2 outlines the route developed in our
laboratory1b for the preparation of these lactams.
Cyclocondensation of (R)-phenylglycinol with methyl
5-oxopentanoate under neutral conditions afforded lac-
tams 1 and 2 in an 85:15 ratio, respectively. However,
when the crude mixture was treated under acidic condi-
tions (TFA–CH2Cl2) a reversal in the ratio of isomeric
lactams 1 and 2 was observed (14:86, respectively).6

Both lactams could be efficiently separated by column
chromatography. Thus, pure lactam 1 can be directly
obtained (73% yield) by cyclodehydration whereas lac-
tam 2 is accessible (74% overall yield) by cyclodehydra-
tion followed by equilibration of the initially formed
reaction mixture under acidic conditions.7

Scheme 3 shows two different routes, developed by
Royer and Husson,2 leading to either the cis (1) or the

Scheme 1.
Figure 1.
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Scheme 2.

This has now been unambiguously proven by X-ray
crystallography: the configuration of 2 in the crystal
lattice (Fig. 3) shows that the methine hydrogens at the
3 and 8a positions are in a trans disposition.10 Conse-
quently, the previous stereochemical assignments1–4 for
lactams 1 (3,8a-cis) and 2 (3,8a-trans), and their enan-
tiomers, must be maintained, and the lactam resulting
from the reaction sequence depicted in Scheme 1 is the
trans isomer 2.

In fact, the propensity of the acyl enamine 4 to undergo
cyclization had also been observed in our laboratory.
Although this enamine, prepared from glutarimide 6,
via acetate 7,11 as shown in Scheme 5, could be oxidized
with m-CPBA to give a bicyclic hydroxy lactam,8

purification of 4 by column chromatography on silica
gel caused its partial conversion to the trans lactam 2.

Lactams 1 and 2, as well as many other phenylglycinol-
derived bicyclic �-lactams, either 3,8a-cis or 3,8a-trans,
have been extensively used in our laboratory12 as start-
ing materials or intermediates in the enantioselective
synthesis of diversely substituted piperidine deriva-
tives.13 In the context of these studies we have observed
that the chemical shift and coupling constants of the
methine (H-3) and methylene (H-2) protons of the
phenylglycinol moiety in these lactams are of diagnostic
value in the assignment of the relative 3,8a stereochem-
istry. Thus, for the cis isomers, the C-2 methylene
protons resonate at ��4.0 and 4.2 as doublets of

trans (2) isomer. Oxidation of the anion derived from
5-cyanooxazolo[3,2-a ]piperidine 5, of known configura-
tion, gives 1 as a unique stereoisomer. On the other
hand, partial reduction of (R)-phenylglycinol-derived
glutarimide 6, followed by treatment with a 1 M HCl
solution in MeOH affords isomer 2. The use of a 1:1
85% HCO2H–85% H3PO4 mixture in the second step
gave a 3:7 mixture of isomers 1 and 2, respectively, in
47% yield.1a

Finally, Scheme 4 shows a more convenient route
reported by Quirion and Husson3 for the trans isomer
in the enantiomeric series (ent-2).

In previous work lactam 2 had been converted into
lactams 7,1b 8,4 9,8 and 109 (Fig. 2), all of them with a
3,8a-trans relationship unambiguously established by
X-ray crystallographic analysis. Consequently, it seems
reasonable to assume that the 3,8a relative configura-
tion of lactam 2 is also trans.

Figure 3. X-Ray structure of (3R,8aS)-5-oxo-3-phenyl-
2,3,6,7,8,8a-hexahydro-5H-oxazolo[3,2-a ]pyridine 2.

Scheme 3.

Scheme 4.

Scheme 5.

Figure 2.
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doublets with a geminal coupling constant of about 9.0
Hz and vicinal coupling constants of about 1.5 and 7.0
Hz, respectively. In contrast, in the trans isomers the
chemical shift difference between these protons is
higher (��3.8 and 4.5), and they appear as doublets of
doublets with two coupling constants of about 8.5 Hz.
On the other hand, the methine H-3 proton appears as
a doublet of doublets (��4.9; J�7.0 and 1.5 Hz) in the
cis isomers and, in contrast, as a more deshielded
(��5.35) triplet (J�8.5 Hz) in the trans isomers. This
distinctive pattern can be observed in both the cis
lactam 1 and the trans lactam 2.14

The above 1H NMR-based method provides an easy
and practical way for the stereochemical assignment of
3,8a-cis and trans phenylglycinol-derived bicyclic
lactams.
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