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The Absolute Stereochemistry at C-2 of Thiazolidines derived from
R-Penicillamine and Aldehydes

By I. McMirraN and R. J. STOODLEY*
(Department of Organic Chemistry, University of Newcastle upon Tyne)

IN connection with the synthesis of some penicillin
analogues we became interested in the factors
which control the stereochemistry at C-2 of
thiazolidines formed from R-penicillamine and
aldehydes. Here we describe a convenient method
for determining the absolute stereochemistry at
C-2.

Foster and his co-workers' have successfully
determined the absolute configuration at the
acetal centre of 1,3-dioxolans by n.m.r. spectro-
scopy. The acetal proton was shown to be
deshielded by cis-alkyl substituents at C-3 or C-4.2
Consequently, it secmed likely that the chemical
shift of the C-4 proton of 4-carboxythiazolidines
would reflect the stereochemistry at C-2. Support
for this expectation was found in the chemical
shifts of the C-4 protons of d4R-carboxy-5,5-
dimethylthiazolidine (I)® and 4R-carboxy-2,2,5,5-
tetramethylthiazolidine (II)* which occurred at
T 6-18 and 5-78, respectively. The model com-
pounds indicated that a methyl group at C-2
c¢ts to the hydrogen at C-4 deshielded the latter by
0-40 p.p.m.

25,4R-Dicarboxy-5,5-dimethylthiazolidine (III),
m.p. 188—190° (decomp), [a]p — 13° (pyridine),
was synthesized from R-penicillamine and glyoxylic
acid.® The stereochemistry of (III) was confirmed

by conversion to its N-ethoxycarbonyl derivative,
m.p. -148—150°, [a]p — 79° (chloroform), which
gave a syrupy anhydride (vpax 1820, 1770, and
1715 cm.™; M+ 259-0536) with dicyclohexyl-
carbodi-imide. = Diazomethane esterification of
(III) gave (IV), m.p. 63—64°, [a]p -+ 4° (chloro-
form), which was equilibrated with 2R, 4R-
dimethoxycarbonyl-5,5-dimethylthiazolidine (V),
m.p. 96°, [a]p + 162° (chloroform) in methanolic
hydrogen chloride. 4R-Methoxycarbonyl-2S5-
carboxy-5,5-dimethylthiazolidine (VI), m.p. 82—
84°, [alp + 73° (chloroform) and 4R-methoxy-
carbonyl-2R-carboxy-5,5-dimethylthiazolidine
(VII), m.p. 112—114°, [a]p + 197° (chloroform),
were obtained by monosaponification of (IV) and
(V), respectively. 2S5-Methoxycarbonyl-4R-car-
boxy-5,5-dimethylthiazolidine (VIII), m.p. 108—
110°, [a]p -+ 58° (chloroform) was obtained from
R-penicillamine and methyl glyoxylate. Its
stereochemistry was confirmed by conversion teo
(IV) with diazomethane.

The chemical shifts of the C-4 protons of thesc
thiazolidines are shown in the Table. In all cases
the C-4 proton resonated at lower field when cis
to an alkyl substituent at C-2, compared to com-
pounds in which the C-4 proton was c¢is to a
hydrogen at C-2.
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TaBLE
Chesnical shifts® of C-4 protons in thiazolidine derivatives

., S Me

1 Me

HN—H

COzR?

Compound Rt Re R3 T
(I)3 H H H 6-18
(1) Me Me H 578
(11 H CO,H H 5-89
(Iv) H CO,Me Me 6-05
V) CO,Me H Me 562
(VD) H COH Me 6-02
(VII) CO,H H Me 5-52
(VIII) H CO,Me H 6-01
(IX)» CO,H H H 5:26

1 R H

R 1S Me

l [ l EMe

MeO:C HN = H

COsR?

Compound Rt Rre R3 T
(X)8 PhCH,-CONH H H 5-80
(XI)® PhCH,-CONH H Me 5-86
(XII)10 H Cl Me 5:91
(XTI PhL(CO),N H H 5-73
(X1rvyn Ph(CO),N H Mce 578

& N.m.r. spectra were measured in pyridine at 60 Mec. /sec. with tetramethylsilane as an internal standard; » This
compound has not been fully characterized; its presence 1n the mother liquor after crystallization of (I11) was implied

by n.m.r. spectroscopy.

4R-Carboxy-2,5,5-trimethylthiazolidine, m.p.
149—150°, [a], + 133° (pyridine), was prepared
from R-penicillamine and acetaldehyde and was
shown to be a mixture of stereoisomers by n.m.r.
spectroscopy. The tertiary protons, which
appeared at 7 6-07 and 5-88 in the ratio of 4:1,
suggested that the predominant stereoisomer was
4R-carboxy-2S-5,5-trimethylthiazolidine. Similarly
4R-carboxy-5,5-dimethyl-2-phenylthiazolidine®
was found to be a mixture of stereoisomers. The
tertiary protons, which resonated at +5-93 and
5-87, were present in the ratio of 3 : 1 implying that
the major isomer was 4R-carboxy-5,5-dimethyl-
2S-phenylthiazolidine.

A number of penicilloic acid derivatives and
related compounds were also examined and the
results are shown in the Table. In these cases, in
which the substituent at C-2 of the thiazolidine is
known to possess the R-configuration, the chemical
shift of the C-4 protons fell between 7 5-73 and

591. Consequently, it was expected that if a
penicilloate possessed the 2S-stereochemistry then
the C-4 proton would resonate at higher field.
The y-isomer of methyl 4R-carboxy-5,5-dimethyl-
a-phthalimido-2-thiazolidine acetate, m.p. 180—
182°, [a]p — 8° (dioxan), was prepared by
Sheehan’s method.” The C-4 proton resonated at
T 6:12 suggesting that this isomer possessed the
2S-configuration.

The results described indicate that, in the case
of the 4-carboxythiazolidine derivatives, the
chemical shift of the C-4 proton is a valuable guide
to the relative stereochemistry at C-2. In par-
ticular if both stereoisomers at C-2 are available
the isomer in which the C-4 proton appears at
lowest field possessed the #rans-configuration.
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