This article was downloaded by: [Tomsk State University of Control Systems
and Radio]

On: 23 February 2013, At: 06:51

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

Reactions in Inclusion
Compounds: A Solid-state
Regio-Specific and Stereo-
Specific Hydroxylation of
Desoxycholic Acid

N. Friedman ® , M. Lahav ®, L. Leiserowitz % , R.
Popovitz-biro *, C. P. Tang * & Z. V. I. Zaretskii *

& Department of Structural Chemistry, Weizmann
Institute of Science, Rehovot, Israel
Version of record first published: 28 Mar 2007.

To cite this article: N. Friedman , M. Lahav , L. Leiserowitz , R. Popovitz-biro , C. P.
Tang & Z. V. I. Zaretskii (1976): Reactions in Inclusion Compounds: A Solid-state Regio-
Specific and Stereo-Specific Hydroxylation of Desoxycholic Acid, Molecular Crystals
and Liquid Crystals, 32:1, 127-129

To link to this article: http://dx.doi.org/10.1080/15421407608083638

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.



http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/15421407608083638
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 06:51 23 February 2013

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to

date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.




Downloaded by [Tomsk State University of Control Systems and Radio] at 06:51 23 February 2013

Mol. Cryst. Lig. Cryst., 1976, Vol. 32, pp. 127-129
© Gordon and Breach Science Publishers, Ltd.
Printed in Holland

Reactions in Inclusion Compounds

A Solid-State Regio-Specific and Stereo-Specific
Hydroxylation of Desoxycholic Acid

N. FRIEDMAN, M. LAHAV, L. LEISEROWITZ, R. POPOVITZ-BIRO,}
C. P. TANG,t and Z.(V. |.) ZARETSKlI

Department of Structural Chemistry, Weizmann Institute of Science, Rehavot, Israel

In recent years there has been increased interest in organic chemistry to
mimic the enzymatic reactions of nature in order to increase the power of
synthetic methods.! Molecular crystals are very convenient vehicles for the
performance of such reactions, since in them as in an enzyme, the geometrical
contacts between reacting centers of the rigid molecules are strictly defined
by the packing of the crystal.

In the present approach we describe here we have used molecular com-
plexes of steroids, of which there are a great variety known, of various types,
and with a large number of small molecules.? Here we describe a one-step
hydroxylation of desoxycholic acid 1. This acid forms a well-defined 4:1
crystalline complex, m.p. 160-1°, when crystallised with the di-t-butyl
diperoxymonocarbonate 2.

When a polycrystalline sample of this inclusion complex is heated at 90°C
for 120 hours, the guest molecule decomposes inside the steroid channel and
reacts with the host to give two major products 3 (15%) and 4 (15%), and
traces of 5. (See Figure 1). Products were identified by mass spectrometry
and by N.M_.R. Similar results are also obtained when the crystalline powder
is exposed to irrddiation (1 > 300 nm). The X-ray intensity data on the
complex were collected at room temperature on a diffractometer.

The host molecule, including almost all hydrogens, were readily found
as shown in Figure 2. The guest molecule has not yet been located; presum-
ably since it lies in the inclusion channel on a twofold axis and is disordered
about this axis.

1 This work is taken from the Ph.D. thesis of R. Popovitz-Biro and C. P. Tang, to be sub-
mitted to the Feinberg Graduate School, The Weizmann Institute of Science.
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FIGURE 2

The hydrogen bonding structure of the steroid is very similar to that of
other reported desoxycholic acid complexes.®** The host channel structure
shows that only a limited number of tertiary hydrogens of the steroid on the
inner wall of the channel are exposed to the guest and therefore available for
abstraction. Consequently only these sites are oxidised.

In this context it is noteworthy that previous work in solution on similar
systems has led to unselective attacks on the various positions of the steroid.>

Studies on apocholic acid, which forms similar complexes, will be described
as well. '
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