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Abstract—The enantiomers of a C2-symmetric spirobisalkoxyselenurane, 3,3,3�,3�-tetramethyl-1,1�-spirobi[3H,2,1]-benzoxaselenole,
have been isolated for the first time via chromatographic resolution of the racemate using a chiral HPLC column. The isomers
were further characterized by 1H NMR and CD spectroscopic measurements. © 2002 Elsevier Science Ltd. All rights reserved.

Spiroselenuranes constitute a class of hypervalent sele-
nium compounds which are commonly described as
10-Se-4 species.1 They have trigonal bipyramidal
geometry and may exhibit chirality due to molecular
dissymmetry even in cases where they are constructed
by the use of a pair of the same two-arms ligands only.2

To date, no member of this class of C2-symmetric
spiroselenuranes has been prepared in optically active
form. In this context, it is of interest to note that the
first optically active, unsymmetrically substituted
selenurane, 7-carboxy-3,3�-spirobi(3-selenaphthalide), 1
was partially resolved via classical resolution, although
diastereomeric excess values for the free acids liberated
from the diastereomeric salts were not determined.3

Recently, the Koizumi group has prepared4 a few

diastereomerically pure bicyclic selenuranes 2 in which
the 2-exo-hydroxy-10-bornyl group serves as a chiral
ligand.

Continuing our interest in the static and dynamic stereo-
chemistry of hypervalent compounds with a stereogenic
heteroatom,5,6 we would like to report herein the suc-
cessful liquid chromatographic separation of the enan-
tiomers of the tetramethyl substituted spiroselenurane 3
and their characterization by CD and 1H NMR spec-
troscopy.

Racemic 3, available by a route involving a few steps,7

was synthesized by the one step reaction of diethyl
selenite and the Grignard reagent derived from ortho-
bromocumyl alcohol (Eq. (1)) as elaborated recently in
the Łódź laboratory.8

The stereogenic character of the selenium atom is
clearly indicated by the presence of the two well-sepa-
rated methyl singlets in the 1H NMR spectrum at 1.591
and 1.637 ppm and in the 13C NMR spectrum at 32.898
and 33.898 ppm. The remaining absorptions in the 13C
NMR were observed at 82.049, 124.192, 127.671,
128.555, 131.100, 135.001 and 150.238 ppm.9 Addi-
tional support for this structure is provided by a 2D
NMR spectrum recorded with the use of a pulsed field
gradient9,10 (see Fig. 1), which shows the unsubstituted
aromatic ring positions, and an X-ray analysis (see Fig.
2).11
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We have found that the enantiomers of 3 give very well
resolved peaks when a solution of the racemate was
passed through an analytical chiral column12 (see Fig.
3)

A semi-preparative separation was done by repeated
injection and collection of the respective fractions from
the analytical column. This procedure gave a few milli-
grams of each enantiomer, allowing further characteri-
zation by means of polarimetry, and 1H NMR and CD
spectroscopy. Polarimetric measurements13 showed that
the enantiomer having negative rotation at 589 nm and
[� ]589=−20 (c 0.36, CH2Cl2) was consistently the first
eluted in the system used. It is of interest to note that
its optical rotation decreases in the 578–485 nm region,
disappears close to 480 nm and becomes positive in the
region below 480 nm. The CD spectra14 of the isolated
enantiomers are shown in Fig. 4.

The high enantiomeric purity of a sample of the levoro-
tatory enantiomer of optically active spiroselenurane 3
[� ]589=−20, was supported by the 1H NMR technique.
In the 1H NMR spectrum of the mixture of this opti-
cally active selenurane and (+)-(S)-mandelic acid (1:10
ratio) dissolved in CDCl3 only two singlets of equal

intensity at 1.588 and 1.644 were observed for the
magnetically nonequivalent geminal methyl groups (see
Fig. 5C) and the doublet at 8.26 ppm for aromatic
protons in ortho positions in respect to the hypervalent
selenium atom. In the spectrum of racemic 3 recorded

Figure 2. ORTEP drawing of 3 (one enantiomer) showing the
numbering scheme adapted.Figure 1. 2D-HMQCD NMR spectrum of 3.
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Figure 3. Chromatogram showing the separated enantiomers
of 3. Mobile phase 1.4% 2-propanol in hexane. Figure 4. CD spectra of the (+) and (−) enantiomers of 3.

in the presence of (+)-(S)-mandelic acid, two singlets
for one of the magnetically non-equivalent methyl
groups and the singlet for another methyl group (see
Fig. 5B) as well as two doublets for the aromatic ortho
protons, were observed. This observation evidently
indicates that this sample of the optically active
selenurane 3 is enantiomerically pure. The absolute
configuration of the isolated enantiomers has not yet
been determined. The preparation of a single crystal
suitable for an X-ray crystallographic structure deter-
mination is under current study.
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Figure 5. 1H NMR absorptions of the non-equivalent methyl groups of racemic and enantiomerically pure spiroselenurane 3;
[� ]589=−20.0 (CH2Cl2) alone and in the presence of (+)-(S)-mandelic acid. A: the racemate alone; B: the racemate in the presence
of the acid; C: the pure enantiomer in the presence of the acid.
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