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Present work intends to quantify the degree of isostruc-
turality of these pairs by means of packing coefficients,
hydrogen bond parameters and analysis of the correspond-
ing atomic coord t of eleven stercids possessing &
common flexible lh-iso-zethiocholane skeleton. E.g.
scillarenin (reported by us earlier as 3B,1lk-dihydroxy-
-1kg-pufa-L,20,22~trienolide, R al (1983) J.Chem.
bufalin (Ronrer
et al (1982) Acta Cryst. 338, 1865) although there is a
guite relevant difference between the puckering of their
A rings.
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Fig. 1. Eleven steroids having a2 common sp. gr. P212121
v ~lactones -
DIGITOXIGENIN# DIGIREZIGENIN
METHYLDIGITOXIGENIN:
. ER-HYDROXYGITOXIGENIN:
& -lactones
BUFALIN CINOBUFAGIN: R,= O-Acetyl
BUFQTALIN: HT= O-Acetyl CINOBUFOTALIN: R1= O-Acetyl
GAMABUFOTALIN: R.= OH R5= OH
ARENOBUFAGIN: R_=0H, R, = 0=
SCILLARENIN: A =4,5-ANHYDROBUFALIN .
* o specizl indication is given i = H.
04.1-4 CONFORMATION OF DIPHENYLSULPHIDE DERIVATIVES

By M. Ratajczak-Sitarz, A. Katrusiak and 7. Katuski,
Department cof Chemistry, Adam Mickiewicz University,
Grunwaldzks 6, 60-780 Poznari, Poland

In the present paper we would like to discuss the con-
formation of diphenylsulphide derivatives, the basic
structures in the chemistry of alkyl-aryl-sulphuric com-
pounds. A diphenylsulphide molecule (1) contains two
rigid fragments - phenyl rings - which can rotate about
its "seft" S-C bonds.
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The conformation of the molecule can be conviniently
described by torsion angles C(1)-S-C(1)-C(2) [y1] and
C(1)-S-C(1)-C(2) [Y2] or, in other words, by the angles
between the plane containing atoms C(1)-5-C(1) and the
planes of the phenyl rings. The rotations of the phenyl
rings about the 5-C bonds are limited by the steric
hindrances due to the intramclecular van der Waals con-
tacts. A simple computer program was written to evaluate
these contacts as a function of Y1 and 2. In that
program the steric hindrances in the diphenylsulphige
molecule were defined by means of van der Waals radii,
thus the conformations accepted of the iwo phenyl rings
larger than the sums of the appropriate van der Waals
radii [1.6 for carbon and 1.0 A for hydrogen atom]. It
was demonstirated that the steric hindrances in this mo-
lecule is due to the interactions of ortho-hydrogen atom
H(2) [or H(8)] with atoms H(2), £(29, C(1), C(6Y and H(&).

In the plot presented below the dotted asrea show the
possible values of 1 and @2. The plot also shows the
conformations of four diphenylsulphide derivatives
determined experimentally:

(1.) diphenylsulphide, @l= §2=55.6° (Rozsondai et al.,
Acta Chim. Budapest 1977, 94, 321);

(2.) 4,4-thiodibenzylothiol, 1= 2=33.4° (Ratajczak-
-Gitarz et al., Acta Cryst. C - in press);

(3.) 1,4-bis(phenylthio)benzene, ¢1=14.9°, @2=59.2°
(Andreetti et al., Cryst. Struct. Comm. 1981, 10, 789);
(4.) crystalline phase of poly-p-phenylenesulphide,

Yl= Y2=45° (Tabor et al., Eur. Polym. J. 1971, 7, 1127).
In three of these structures the phenyl rings are related
by the twofold axis passing through the central S atom
and, consequently, 1 and have the same values. The
plot shows that angles Ql and 2 in all above structu-
res fall in the region least limited by steric hindran-

" ces, where {1 and {2 have the same sign. The close van

der Waals contacts were found only in the molecule of
4,4-thiodibenzylothiol: H(2)...C(2) of 2.71(&) R.
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04.1-5 THE RELATIONSHIP BETWEEN THE Br---.0

SEPARATION AND Br-C-C=0 TORSION ANGLE IN ALPHA-BROMO-
CYCLOHEXANONE RINGS. By Michael Laing, Department of
Chemistry, University of Natal, Durban, South Africa.

The Br-C-C=0 torsion angle in an a-bromocyclohexanone
ring can have several values: it can be O or 120 in an
idegl chair, while in an ideal boat it can be 0, 60 or
1207, If the ring %s an ideal twist boat, then torsion
angles of 30" and 90 are possible. However, with the °
flexible boat form any torsion angle between 0~ and 180
is possible. A series of structures containing the
a~bromocyclohexanone system (Sommerville, Laing, Acta
Cryst., 1976 B32, 2683, 2685, 2687; 1978, B34, 1736),
showed that there was a discontinuity in the relation-
ship between the Br—C-C=0 torsion angle and Br-.-.-0
distance at about 500, below which the Br~é-0 distance
remained effectively constant at about 3.04, (Fig).

This effect is caused by the non-compressibility of

the van der Waals radii of the Br and O atoms. Analysis
of the parameters of all compounds of this class in the
Cambridge Data File showsthe same phenomenon. Below

a torsion angle of about 50° the Br---0 distance is
approximately constant. This is a result of the
internal Br-C-C and C~C-0 angles being forced open to
accomodate the compression strain as the torsion angle
is reduced. An approximate-value of the Br...0
distance can be estimated
for any torsion angle O
by the equation:
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d%? = R - Scos8 + Tcos?8
where R = 11,73, § = 3.62,
T = 0.75

++ O DISTANCE d IN ANGSTROMS
&

Bre

35 30 30 40 50 60 70 63 S0 0O 1O 120 VOO

TORSION ANGLE @ iN DEGREES



