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S-configuration of (+ )-primaquine by X-ray analysis of the
urea obtained with R-(+ )-1-phenylethylisocyanate
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The S-configuration for (+)-primaquine prepared from the racemate by chemical resolution was established
by solid-state X-ray analysis of the (+)-1-phenylethylurea obtained with R-(+)-1-phenylethylisocyanate.
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1. INTRODUCTION

Primaquine used as a racemate is the most com-
monly used tissue schizontocide in malaria chemo-
therapy [1]. Optical resolution of racemic material
with TAPA afforded the optically active isomers
[2] which showed, when compared in vitro in an
assay measuring tissue schizontocidal activity, sim-
ilar potency to the racemate [3]. The absolute con-
figuration of (+)-primaquine prepared by the
published chemical resolution procedure has now
been determined indirectly by X-ray analysis of the
urea obtained with R-(+)-1-phenylethyliso-
cyanate.

2. MATERIALS AND METHODS

(+)-Primaquine was prepared according to the
published procedure [2] [We thank Dr P. Buchs
from SAPEC, S.A., Fine Chemicals, Barbengo,
Lugano, Switzerland, for a sample of (+ )-prima-
quine diphosphate prepared by the procedure of
Carroll et al. [2]: m.p. 180-182°C; [a]® + 27.8°
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(c=1, H0); free base [a]F +51.8° (c=1,
CH;0H)]. Optically active R-(+)-1-phenylethyl-
isocyanate of >98% optical purity is commercially
available. Reaction of (+)-primaquine base [2],
prepared from the (+)-diphosphate salt in the
usual way, afforded when reacted with R-
(+)-1-phenylethylisocyanate in ether crystalline N-
(1-phenylethyl)carbamoylprimaquine: m.p. 154-
155°C; MS (CI) 407 (M* + 1); [@]# + 32.9°(c =1,
CHC13); C24H30N402 (406.52); Calcd. C, 70.90;
H, 7.44; N, 13.79%; Found C, 70.90; H, 7.46; N,
13.76%. X-ray analysis of this urea, using the R-
configuration of the methyl group in the urea por-
tion as a reference point [4], allowed determination
of the methyl group at C1’ in (+ )-primaquine as
having the S configuration.

2.1. X-ray analysis

The crystals are orthorhombic, space group
P2,2:2;, with a=9.3532), 5=7.992(2) and
c=29.837(6) A, V' =2230.2(7) A%, Z =4, dearc =
1.21 Mg-m~3, A (CuKa)=1.54178 A, x=0.59
mm™!, F(000) = 872, T =295 K, final R = 0.053,
wR = 0.049 for 1175 independent observed reflec-
tions. The goodness-of-fit parameter was 1.33 and
the final difference map was featureless. Results of
the X-ray study are shown in fig.1 [Tables of coor-
dinates and bond lengths and angles have been
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deposited with the Crystallographic Data Centre,
Cambridge University, University Chemical Lab.,
Cambridge, England]. There are two intermole-
cular hydrogen bonds in which both N atoms in the
urea act as donors to the carbonyl oxygen of a
neighboring molecule (N...O distances are 2.95
and 3.01 A).

3. CONCLUSIONS

Salts of amines prepared with acids containing
heavy atoms often do not give good crystals suit-
able for determining absolute configurations by X-
ray diffraction analysis. It is found that ureas,
formed from primary or secondary amines with
optically active 1-phenylethylisocyanates, are
amenable to making such assignments by indirectly
establishing the relative configuration of the chiral
substituent present in the amine to that of the
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methyl group of established absolute configuration
introduced with the optically active isocyanate [5].
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