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The crystal was mounted on a glass fibre. Data were collected 
at a scan speed of 16.0 ° min-~ in w; w scans of several intense 
reflections, made prior to data collection, had an average width 
at half-height of 0.33 ° with a take-off angle of 6.0 °. The 
weak reflections [I < 15a(/)] were rescanned to a maximum 
of five scans and the counts were accumulated to ensure 
good counting statistics. Stationary background counts were 
recorded on each side of the reflection. The ratio of peak to 
background counting time was 2:1. 

The structure was solved by direct methods (Fan, 1991) and 
expanded using Fourier techniques (Beurskens et al., 1992). 
The non-H atoms were refined anisotropically. 

Anomalous dispersion effects were included in ~ (Ibers & 
Hamilton, 1964). The values for Af '  and A f "  were those 
of Creagh & McAuley (1992). The values for the mass atten- 
uation coefficients were those of Creagh & Hubbell (1992). 
All calculations were performed using TEXSAN (Molecular 
Structure Corporation, 1985, 1992). 

This work was supported by the NNSFC. The authors 
are grateful to Dr J. Sun at the Shanghai Institute 
of Organic Chemistry, Chinese Academy of Sciences, 
Shanghai 200032, China, for helpful discussions. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: BM1085). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 
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Abstract 

The molecule of 20-oxo-5-pregnen-3-yl 4-allyloxy- 
benzoate, C31H4004, is extended, with the benzoate moi- 
ety twisted by 34.0(1) ° from the least-squares plane 
through the tetracyclic core. The extended molecules 
pack in a parallel manner with respect to one another. 

Comment 
Polysiloxane backbones with pendant cholesterol ester 
groups are well known to produce liquid-crystalline 
behavior (Shibaev & Freidzon, 1989). The phase be- 
havior of macromolecules based on liquid-crystalline 
cyclosiloxane backbones and cholesterol-based meso- 
gens has also been examined extensively (Bunning & 
Kreuzer, 1995; Kreuzer et al., 1991; Gresham et al., 
1994). These structures can be quenched into glassy 
transparent films which show promise for filter and 
storage applications. X-ray analysis of these materials 
has shown that a complex molecular architecture is 
present wherein two types of layered packing domains 
occur, each exhibiting characteristic X-ray diffraction 
features (Bunning, Klei, Samulski, Crane & Linville, 
1991; Bunning, Klei, Samulski, Adams & Crane, 1993; 
Bunning, Socci, Farmer, Campbell & Adams, 1996). 
In systems with long spacer groups (the unit used to 
link the backbone to the tetracyclic core of the lath- 
shaped cholesterol molecule), a reflection corresponding 
approximately to the length of the extended mesogen is 
observed. In short spacer group compounds, a second 
reflection indicative of partial interdigitation of meso- 
gens is also observed. Both reflections, corresponding to 
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fully and partially interdigitated mesogens,  appear with 
intermediate length spacer groups. 

Previous examinations of  two cholesteryl esters 
(Socci et al., 1995; Chabinyc et al., 1995) indicate some 
correlation between the solid-state conformation and the 
structure in the liquid-crystalline phase. In these two 
compounds,  the length of  the spacer unit was varied. 
In our continuing efforts to understand the key molec- 
ular interactions, several new steroidal mesogens,  with 
different length and functionality units pendant on the 
17/3-C atom of  the tetracyclic core, were synthesized. 
The structure of  an allyloxybenzoate-substituted preg- 
nenyl compound,  (I), in which the CsHI7 tail of choles- 
terol is replaced by a C(~-----O)CH3 tail, is examined here. 

~ o ~  ° (1) 
Bond lengths and angles in (I) are normal. The 

conformation of  the tetracyclic core is consistent with 
that found in other cholesterol analogs (Guerina & 
Craven, 1979; Sawzik & Craven, 1980; Chabinyc et 
al., 1995; Socci et al., 1995). The benzoate moiety 
is twisted out of  the least-squares plane through the 
tetracyclic core by 34.0 (1) °. The molecules are packed 
in a parallel manner  (Fig. 2). The long axis of  the mol- 

C31 ~ ' ~  04 
~ - ~  )C30 C29 

C23 } C27 

C ~ ~  'C26 
C17 J C25 

c15~ 
C ~  A''v ~d~ C20 
" ~ C 1 3  C21 

CI1 C12 
C8 03 , ~  
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Fig. 1. The molecular structure of the title compound with the atom- 

numbering scheme. Displacement ellipsoids are drawn at the 50% 
probability level. H atoms have been omitted for clarity. 

Fig. 2. Plot of the unit cell; the a axis is nearly perpendicular to the 
plane of the paper and the b and c axes horizontal and vertical, 
respectively. 

ecule makes an angle of 11.0 ° with the (001) plane. 
The completely interdigitated packing corresponds well 
to the layer °spacing observed in the liquid-crystalline 
phase (24.7 A). 

Experimental 

The title compound was synthesized via a room-temperature 
esterification reaction according to McHugh & Bunning 
(1995). 

Crystal data 

C31 H4004 
Mr = 476.7 
Orthorhombic 
P212121 
a = 7.460 ( 1 ) ]k 
b = 17.118 (3) A 
c = 20.707 (3) ,4, 
V = 2644.3 (7)/~3 
Z = 4  
Dx = 1.197 Mg m -3 
Dm= 1.20 Mg m -3 
Dm measured by flotation in 

a 45wt% sucrose solution 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
co/20 scans 
Absorption correction: 

Gaussian 
Tmi, = 0.9688, Tm,~x = 
0.9736 

16 410 measured reflections 
4320 independent reflections 

Refinement 

Refinement on F 
R = 0.079 
wR - 0.053 
S = 2.473 

Mo Ka radiation 
A = 0.71073 ,~ 
Cell parameters from 25 

reflections 
0 = 4 - 1 1  ° 
/z = 0.08 mm -I 
T = 296 K 
Parallelepiped 
0.45 x 0.40 x 0.30 mm 
Colorless 

2701 observed reflections 
[I > 3o'(/)] 

Ri.t = 0.074 
0max = 29.97 ° 
h = 0 --~ 10 
k = - 2 4  ~ 24 
l = - 2 9  ~ 29 
2 standard reflections 

frequency: 240 min 
intensity decay: 0.9% 

(A/or)max = 0.002 
Apmax = 0.421 e/~-3 
Apmin = --0.447 e ~-3  
Extinction correction: none 
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2701 reflections 
316 parameters  
H-a tom posi t ions calculated 

and refined as r iding 
w = l / [a2(F)  + 0 .000025F  2] 

Atomic  scattering factors 
f rom International Tables 
for X-ray Crystallography 
(1974, Vol. IV, Tables 
2.2B and 2.3.1) 

T a b l e  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters  (~2 ) 

Ueq = (l /3)~i~)Uija~ a~ai.aj. 

x y z Ueq 
O! 0.6617 (4) 0.5654 (2) -0.4059 (2) 0.069 (2) 
03 0.4420(3) 0.6217(2) -0.1197 (!) 0.061 (2) 
02 0.1801 (4) 0.6560(2) -0.1645 (2) 0.084 (2) 
04 0.2322 (5) 0.6661 (3) 0.4593 (2) 0.107 (3) 
CI 0.6926 (7) 0.5277 (3) -0.5679 (3) 0.081 (3) 
C2 0.7137 (6) 0.5706 (3) -0.5185 (2) 0.073 (3) 
C3 0.5764 (6) 0.5802 (3) -0.4669 (2) 0.065 (3) 
C4 0.5701 (5) 0.5796 (2) -0.3511 (2) 0.051 (2) 
C5 0.3932 (5) 0.6019 (3) -0.3480 (2) 0.059 (2) 
C6 0.3194 (5) 0.6176 (3) -0.2879 (2) 0.057 (3) 
C7 0.4153 (5) 0.6109 (2) -0.2319 (2) 0.051 (2) 
C8 0.5919 (5) 0.5864 (2) -0.2368 (2) 0.056 (2) 
C9 0.6688 (5) 0.5716 (3) -0.2937 (2) 0.058 (3) 
CI0 0.3305 (6) 0.6314 (3) -0.1703 (2) 0.059 (3) 
C II 0.3863 (5) 0.6495 (2) -0.0563 (2) 0.052 (2) 
C12 0.2536 (5) 0.5943 (2) -0.0249 (2) 0.057 (2) 
C13 0.2179 (5) 0.6156 (2) 0.0446 (2) 0.045 (2) 
C14 0.3822 (4) 0.6277 (2) 0.0868 (2) 0.043 (2) 
C 15 0.5125 (4) 0.6820 (2) 0.0508 (2) 0.050 (2) 
C16 0.5555 (5) 0.6568 (2) -0.0181 (2) 0.058 (2) 
C17 0.4725 (5) 0.5482 (2) 0.0981 (2) 0.057 (2) 
CI8 0.3308 (4) 0.6666 (2) 0.1513 (2) 0.042 (2) 
C19 0.1605 (4) 0.6318 (2) 0.1815 (2) 0.042 (2) 
C20 0.0053 (4) 0.6397 t2) 0.1339 (2) 0.050 (2) 
C21 0.0536 (4) 0.6237 (2) 0.0670 (2) 0.050 (2) 
C22 0.4847 (4) 0.6705 (3) 0.1999 (2) 0.056 (2) 
C23 0.4353 (5) 0.7085 (2) 0.2637 (2) 0.056 (2) 
C24 0.2760 (5) 0.6683 (2) 0.2946 (2) 0.044 (2) 
C25 0.1222 (4) 0.6704 (2) 0.2453 (2) 0.043 (2) 
C26 -0.0423 (5) 0.6470 (2) 0.2848 (2) 0.060 (3) 
C27 --0.0042 (5) 0.6782 (3) 0.3527 (2) 0.065 (3) 
C28 0.1847 (5) 0.7113 (2) 0.3519 (2) 0.052 (2) 
C29 0.3234 (6) 0.5847 (3) 0.3149 (2) 0.066 (3) 
C30 0.2811 (6) 0.7060 (3) 0.4148 (2) 0.068 (3) 
C31 0.4454 (7) 0.7559 (3) 0.4227 (3) 0.094 (4) 

T a b l e  2 .  Selected torsion angles (o) 
C3---O1---C4---C5 5.5 (6) C22--C18-- -Ci9--C20 172.3 (3) 
CI I - - -O3--C10--O2 - 6 . 6  (6) C22---C23---C24--C29 66.5 (4) 
C6---C7--C10--O2 - 1.9 (7) C23---C24--C25--C26 - 167.1 (3) 
CI2-- -CI3--C14-- -Ci7  - 7 0 . 2  (4) C27--C28---C30--O4 14.0(7) 

, C21-- - -CI3- -C14-- -C15-131.2(4)  C27---C28---C30---C31-163.9(4)  
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Abstract 
T h e  c ry s t a l  a n d  m o l e c u l a r  s t r u c t u r e  o f  t he  t i t le  c o m -  
p o u n d ,  1 , 2 , 3 , 4 - t e t r a p h e n y l - 5 - ( 4 - p y r i d y l ) b i c y c l o [ 2 . 2 . 1  ]- 

h e p t - 2 - e n - 7 - o n e ,  C36H27NO,  h a s  b e e n  d e t e r m i n e d  to  
c o n f i r m  the  s t e r e o c h e m i s t r y  a n d  i n v e s t i g a t e  i ts  p o t e n -  
t ia l  i n c l u s i o n  b e h a v i o r .  

All  non-H a toms were  refined anisotropical ly by ful l-matrix 
least-squares methods .  

Data collection: CAD-4 Software (Enraf -Nonius ,  1989). 
Cell  ref inement:  CAD-4 Software. Data reduct ion:  Xtal3.2 
DIFDAT ADDREF ABSORB SORTRF (Hall, Flack & Stewart,  
1992). Program(s)  used to solve structure: Xtal3.2 GENTAN. 
Program(s)  used to refine structure: Xtal3.2 CRYLSQ. Molec-  
ular graphics:  Xtal3.20RTEP. Software  used to prepare ma- 
terial for publication: Xtal3.2 BONDLA CIFIO. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: HAll61).  Copies may be obtained through The 
Managing Editor, Intemational Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 
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Comment 
I n t e r e s t  in  t he  s y s t e m a t i c  d e s i g n  a n d  a p p h c a t i o n  o f  
o r g a n i c  c l a t h r a t e s  h a s  i n c r e a s e d  m a r k e d l y  in  r e c e n t  
yea r s .  S t u d i e s  h a v e  s h o w n  tha t  s t e r i c aUy  e n c u m b e r e d  
c o m p o u n d s  m a y  e x h i b i t  i n c l u s i o n  b e h a v i o r  w i t h o u t  t he  
c o h e s i v e  f o r c e  o f  h y d r o g e n  b o n d i n g  ( A t w o o d ,  D a v i e s  
& M a c N i c o l ,  1984 ,  1991) .  T h e s e  i n c l u s i o n  c o m p l e x e s ,  
s t a b i l i z e d  b y  w e a k  v a n  d e r  W a a l s  i n t e r a c t i o n s ,  a re  
c o n t r o l l e d  p r i m a r i l y  b y  t he  t o p o l o g i c a l  c o m p l e m e n t a r i t y  

o f  t he  g u e s t  a n d  h o s t  m o l e c u l e s .  
1 , 2 , 3 , 4 - T e t r a p h e n y l - 5 - ( 4 - p y r i d y l ) b i c y c l o [ 2 . 2 . 1  ] h e p t - 2 -  

e n - 7 - o n e ,  (I) ,  w a s  p r e p a r e d  b y  a D i e l s - A l d e r  r e ac -  

t i o n  ( W a s s e r m a n ,  1965;  H u i s g e n ,  G r a s h e y  & S a u e r ,  
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