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(18,28)-(+)- and (1R,2R)-(—)-1,2-Diphenylcyclopropane from their Racemic
Mixture by Liquid Chromatography on Triacetylcellulose
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(Institut fiir Chemie, Universitit Regensburg, D-8400 Regensburg, Germany)
and MANFRED P. SCHNEIDER*
(Institut filr Chemie, Universitat Hohenheim, D-7000 Stultgart-70, Germany)

Summary The title compounds were isolated with 86 and Ph Ph
1009, enantiomeric purity, respectively, and character-
ised by their rotations and c.d.-spectra. Ph racemization oh
(15,25 )=(+)=-(1) (1R, 28) - (-)={1)
THE detailed mechanism of the stereomutation of cyclo-
propanes has interested chemists for a long time and cyclo- i5°"“e”1°*i°“/
(1

propane isomerisations are among the most widely studied

of all unimolecular reactions. In order to evaluate the

mechanistic possibilities (e.g. stereo-random trimethylene p{v\Ph
biradical, single and double methylene rotation in a 0,0-

diradical efc.) the study of optically active cyclopropanes cis
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has proven to be an essential tool (e.g. reaction 1).! These
compounds were prepared by conventional asymmetric
syntheses, involving standard resolution techniques and
stereospecific chemical transformations. It would, of
course, be a useful achievement if some of these materials
could be obtained conveniently in high enantiomeric purity
from their racemic mixtures by simple chromatographic
techniques.

We report here the isolation and characterisation of the
title compounds (+)- and (—)-(1) (equation 1) from racemic
material? by liquid chromatography. (+)- (1) was con-
veniently separated on microcrystalline, swollen triacetyl-
cellulose? (2 columns of 30 cm length, 25 mm inner diameter,
particle size 0-03—0-06 mm, flow rate 140 ml h™1, P ca.
10 atm, 22 °C) using absolute ethanol as eluant. Both
the angle of rotation and absorbance were recorded con-
tinuously (¢f. Figure). 150 mg samples of (+)-(1) led to
the isolation of 30 mg of (+4)-(1), [«}® 362°, {[ali; 1715°
(CHCl,, ¢ 0-038) and 55mg of (—)-(1), m.p. 31—32 °C,
[a]y — 407°, [x]%; — 1886° (CHCI,, ¢ 0-028) with 86 and
1009, enantiomeric purity, respectively. The enantio-
meric purities were determined independently by a new
method? using analytical chromatograms (cf. Figure) of the
two samples isolated by preparative separation. Since the
overlap of the (+)- and (—)- peaks in the Figure is weak,
the areas under the /v curve represent good approximations
for the relative concentrations of the enantiomers. This
approximate method yields enantiomeric purities for
samples of (+)- and (—)- (1) of 84 and 1009, respectively,
which are close to the purities given above. Further
support for the optical purities is derived from the c.d.-
spectra of (+)- (1): 0,0 80,500 deg cm? dmol-2, By, 11,500,
8450 15,300, B, 12,500 (n-hexane, 1-51 x 10-% mol 1-?),t and
0,5 49,000 (CHCl,, 1-96 x 10~2moll-1), and (—)-(1),
[0]230 —98,000, [9]252 —13,000, [0]268 —117,500, [0]275
—14,500 (n-hexane, 1-51 X 10~% mol 1-7), and [#],3; — 65,000
(CHCl,, 1-44 x 1073 mol 17?), whose absolute configurations
have already been determined by chemical correlation.5a.b,s
Both enantiomers were completely free from impurities as
determined by v.p.c. and h.p.l.c. The 'H n.m.r. spectra in
CDCl, showed a small impurity at § 1-5, probably owing to
a trace of water.

The isolation of optically pure {(—)- (1) allows an evalua-
tion of earlier literature data in which the preparation of
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FIGURE. Analytical chromatogram of 15 mg of (1R,2R)-(—)-
and (15,2S5)-(-+)-(1) in absolute ethanol. «: angle of rotation at
365 nm; A4 : absorbance at 254 nm; v: volume of eluate; injection
at v = 0; see text for further details.

(+)- and (—)- (1) was carried out via asymmetric synthesis.
It turns out that most preparations gave only low optical
yields (8—259,)% with one exception® in which (4)- and
(—)-(1) were prepared conventionally in high optical
purities (100 and 649, respectively) via degradation of the
corresponding 2-phenylcyclopropane carboxylic acids.}

Thus, liquid chromatography on triacetylcellulose seems
to be effective in separating phenyl-substituted compounds
of widely differing structures.3,4
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+ The measured values are not corrected for 1009/ optical purity.

1 Since no criteria for the optical purity were then available, the authors (ref. 6) might not have realized that they actually had

obtained pure (+)-(1).

1 R. J. Crawford and T. R. Lynch, Canad. J. Chem., 1968, 46, 1457; J. A. Berson and J. M. Balquist, J. Amer. Chem. Soc., 1968, 90,
7343; W. Carter and R. G. Bergman, ibid., p. 7344; R. G. Bergman, ibid., 1969, 91, 7405; R. G. Bergman and W. Carter, ibid., p. T411;
A. Chmurny and D. J. Cram, zbid., 1973, 95, 4210, 4230, 4237; W. v. E. Doering and K. Sachdev, ibid., 1974, 96, 1168.

2S. G. Beech, J. H. Turnbull, and H. Wilson, J. Chem. Soc., 1952, 4686.

3 G. Hesse and R. Hagel, Annalen, 1976, 996 and earlier publications; ¢f. H. Hakli and A. Mannschreck, Angew Chem., 1977, 89, 419;
Angew. Chem. Internat. Edn., 1977, 16, 405; H. Hakli, M. Mintas, and A. Mannschreck, Chem. Ber., 1979, 112, 2028,

4 A. Mannschreck, M. Mintas, G. Becher, and G. Heidelberger, manuscript in preparation.

5 (a) 1. Tomoskozi, Chem. and Ind., 1965, 689; (b) W. M. Jones and J. W. Wilson, Tetrahedron Letters, 1965, 1587; (c) S. Sawada,

J. Oda, and Y. Inouye, J. Org. Chem., 1968, 33, 2141.

8T, Aratani, Y. Nakanishi, and H. Nozaki, Tetrahedron Letters, 1969, 1809; Tetrahedron, 1970, 26, 1675; for the c.d. spectrum of
(+)-(1) see also B. Constanzini, A. Forni, and G. Torre, A#i Accad. naz. Lincei, Rend. Classe Sci. fis. mat. nat., 1974, 105, 145 (Chem.

Abs., 1974, 85, 77 454p).





