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Refinement 

Ref inement  on F 
R = 0.048 
wR = 0.028 
S = 1.12 
1220 reflections 
138 parameters  
One c o m m o n  U refined for 

all H a toms 
Weight ing scheme:  

Chebychev  po lynomia l  
with parameters  22.8, 
- 4 8 . 8 ,  21.3 and - 18.2 

(A/or)max = 0.06 
mpmax = 0.13 e / ~ - 3  
mpmin = - 0 . 1 4  e ,~-3 
Ext inct ion correction: 

Larson (1970) 
Ext inct ion coefficient:  

57 (11) 
Atomic  scattering factors 

f rom International Tables 
for X-ray Crystallography 
(1974, Vol. IV) 

Table 4. Fractional atomic coordinates 
isotropic displacement parameters 

Ucq = (1/3)Ei~jUi ja~a s ai.aj. 

and equivalent 
(,~,2) for (4) 

x y z Ueq 
C(I) 0.69460 (9) 1.0319 (1) 0.0562 (2) 0.0673 
C(2) 0.6295 (1) 1.0143 (1) 0.1365 (2) 0.0694 
C(3) 0.57191 (9) 0.9888 (1) 0.1853 (2) 0.0631 
C(4) 0.50504 (8) 0.9396 (1) 0.2270 (2) 0.0595 
C(5) 0.4618 (1) 0.9833 (2) 0.3341 (2) 0.0689 
C(6) 0.3994 (1) 0.9274 (2) 0.3739 (2) 0.0763 
C(7) 0.3803 (1) 0.8286 (2) 0.3064 (2) 0.0779 
C(8) 0.4215 (1) 0.7858 (1) 0.1976 (2) 0.0716 
C(9) 0.48462 (9) 0.8396 (1) 0.1569 (2) 0.0616 
C(10) 0.53220 (9) 0.7977 (1) 0.0488 (2) 0.0651 
C(I 1) 0.5812 (1) 0.7790 (1) -0.0298 (2) 0.0675 
c(12) 0.6471 (1) 0.7648 (2) -0.1136 (2) 0.0770 
C(13) 0.7092 (1) 0.8360 (2) -0.0540 (2) 0.0736 
C(14) 0.7015 (1) 0.9634 (2) -0.0765 (2) 0.0790 
O(1) 0.74006 (8) 1.0993 (1) 0.0929 (2) 0.0882 

T a b l e  5. Selected geometric parameters  ( ~ ,  o) f o r  (4)  

c(1)--c(2) 1.440 (3) c(6)---c(7) 1.381 (3) 
c(1)----c(14) 1.495 (3) c(7)----c(8) i.373 (3) 
c(1)---O(l) 1.213 (2) c(8)---c(9) 1.388 (3) 
c(2)--c(3) 1.200 (3) c(9)--c(10) 1.432 (3) 
c(3)----c(4) 1.427 (2) C(lO)----c(11) 1.195 (2) 
c(4)----c(5) 1.387 (2) c(11)--c(12) 1.463 (3) 
c(4)----c(9) 1.411 (2) c(12)--c(13) 1.535 (3) 
c(5)----c(6) 1.385 (3) c(13)----c(14) 1.535 (3) 

c(2)----c(1)----c(14) 115.4 (2) c(6)--c(7)----c(8) 120.9 (2) 
c(2)--c(1)--0(1) 122.0 (2) c(7)--c(8)---c(9) 120.3 (2) 
c(14)---c(1)--0(1) 122.5 (2) c(4)---c(9)----c(8) 119.1 (2) 
c(1)---c(2)--c(3) 169.4 (2) c(4)--c(9)---c(10) 117.3 (1) 
c(2)---c(3)---c(4) 168.9 (2) c(8)---c(9)--c(10) 123.6 (2) 
c(3)---c(4)---c(5) 123.2 (2) c(9)---C(lO)--c(1 I) 166.3 (2) 
c(3)----c(4)---c(9) 116.8 (2) C(lO)---c(11)--c(12) 172.6 (2) 
c(5)---c(4)----c(9) 119.9 (2) C(l I)----c(12)--c(13) 111.5 (1) 
c(4)--c(5)----c(6) 119.9 (2) C(l 2)----c(13)----c(14) 115.0 (2) 
c(5)--c(6)---c(7) 119.9 (2) c(1)--c(14)---c(13) 115.5 (1) 

The  structures were solved using direct  me thods  and succes- 
sive Fourier  maps  (SHELXS86; Sheldrick,  1985) and refined 
using CRYSTALS (Watkin, Carruthers  & Betteridge,  1985). 
Figures  were d rawn using ORTEP (Johnson,  1965). H-a tom 
posi t ions were calculated.  In c o m p o u n d  (3a), large displace-  
men t  parameters  were  found  for C(12),  C(13) and C(14) with 
large s tandard devia t ions  on the posi t ional  parameters .  Re- 
straints on bonds  and angles were used in the ref inement  to 
obtain this part o f  the structure and successive ref inement  steps 
did not affect the rest o f  the structure. There  was no ev idence  
for d isorder  such as that found  by Bennet t  & Smi th  (1977) for 
3 ,4 -benzocyc lodeca- l ,5 -d iyne .  The  slightly h igh R value for 
(3a) is due to the small  size of  the sample  and the low ratio 
o f  observat ions  to parameters .  

Lists of structure factors, anisotropic displacement parameters, H-atom 
coordinates and bond distances and angles involving H atoms, along 
with stereoviews of the crystal packing have been deposited with 
the IUCr (Reference: PAl ll5). 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 title compound, C24H3002, is a substituted steroid 
structure. Ring A is planar, ring B adopts a distorted 
half-chair conformation, ring C a chair conformation, 
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722 C24H3002 

r ing D a hal f -chai r  con fo rma t ion  and the  t r ime thy lene  
m o i e t y  o f  the b icyc lo [3 .1 .0 ]hexane  sys tem an e n v e l o p e  
conformat ion .  

Comment 
The  structure o f  the title c o m p o u n d ,  (I), was  d e t e r m i n e d  
to conf i rm the  p roduc t  o f  a new  and unp receden t ed  
reac t ion  by  w h i c h  a sp i rob icyc lo[3 .1 .0]hexane  moie ty  
is f o r m e d  in the a pos i t ion  o f  a ke tone  by t rea tment  
wi th  4 -pen tyny l  t r i p h e n y l p h o s p h o n i u m  b romide  (Broess,  
G r o e n  & H a m e r s m a ,  1994) 

O 

MeO H~  

fl) 

R ing  A (C1--C5, C10)  is essent ia l ly  planar  wi th  the 
C a tom o f  the m e t h o x y  subst i tuent  0.127 ( 5 ) A  out o f  
the  r ing plane.  R ing  B ( C 5 - C 1 0 )  has a dis tor ted 7a,8/9- 
ha l f -chai r  con fo rma t ion  [ A C 2 ( 7 - 8 )  = 10.4°], wh ich  is 
genera l ly  obse rved  in es t ra - l ,3 ,5(10) - t r ienes  hav ing  a 
natural  conf igura t ion  [asymmet ry  parameters  as in Duax 
& Nor ton  (1975)].  R ing  C (C8, C9, C l l - C 1 4 )  has the 
ususal ,  a lmos t  ideal,  chair  con fo rma t ion  [ACs(8)  = 7.1, 
ACs (9 )  = 5.3 and A C s ( l l )  = 2.3°].  R ing  D ( C 1 3 - C 1 7 )  
is in a 13/3 ,14a-half -chair  con fo rma t ion  [ A C 2 ( 1 3 - 1 4 )  = 
2.3°] ,  whereas  in es t radiol  confo rmat ions  in te rmedia te  
b e t w e e n  a 13/3-envelope and a 13/3 ,14a-half -chair  are 
obse rved  (Buset ta  & Hospital ,  1972; Busetta,  Coursei l le ,  
Geof f re  & Hospital ,  1972; Duax,  1972; van Geeres te in ,  
1987, 1988). 

There  are two  short  C - - H . . . O  contacts  involv-  
ing the  ke to  group wi th  C. • .O dis tances  o f  3.45 (6) and 
3.398(2),~, ,  and  H - - - O  dis tances  o f  2 .55(2 )  and 

2.59 ( 3 ) A .  
Our  results also conf i rm the s te reochemis t ry  o f  the 

product ,  wh ich  has a tom C15 o f  the steroid in an endo 
pos i t ion  re la t ive  to the bicycl ic  system.  

017 

Cll C12 9 

Fig. 1. ORTEP (Johnson, 1965) drawing of the title molecule with 
the atomic numbering scheme. Ellipsoids are drawn at the 50% 
probability level and H atoms are displayed as circles of arbitrary 
radii. 

Experimental 

Crystals of the title compound were obtained from Organon 
International, The Netherlands, and recrystaUized from diethyl 
ether. 

Crystal data 

C24H3002 Cu Ka radiation 
Mr = 350.50 A = 1.54184 
Monoclinic Cell parameters from 25 
P21 reflections 
a = 6.6532 (6)/~ 0 = 12.47-21.20 ° 
b = 7.1539 (4) /k  /,t = 0.54 mm -I  
c = 20.3786 (13) ,~ T = 293 (2) K 
/3 = 93.473 (7) ° Plate-like 
V = 968.17 (12) ~3 1.25 x 0.85 x 0.05 mm 
Z - 2 Colourless 
Dx = 1.202 Mg m -3 

Data collection 
Enraf-Nonius CAD-4F 

diffractometer 
Profile data from 0/20 scans 
Absorption correction: 

by integration from crystal 
shape 
Train = 0.662, Tmax = 
0.973 

4773 measured reflections 
2160 independent reflections 

2128 observed reflections 
[I > 2.50"(/)] 

Rim -- 0.020 
0max = 7 4 . 9 9  ° 

h = - 8  ---~ 8 
k = - 8  ---. 0 
1 = - 2 5  ~ 25 
3 standard reflections 

frequency: 60 min 
intensity decay: none 

Refinement 

Refinement on F 
R = 0.030 
wR = 0.034 
S =0 .18  
2128 reflections 
326 parameters 
Only coordinates of H atoms 

refined 
Calculated weights 

(McCandlish, Stout & 
Andrews,1975) with p = 
0.02 

(A/a)max = 0.02 
Apmax = 0.16 e A -3 
APmin = -0.11 e /~ -3  
Atomic scattering factors 

from International Tables 
for Crystallography (1992, 
Vol. C, Tables 4.2.6.8 and 
6.1.1.4) 

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (,~2) 

Ueq = (1/3)Ei~jUija i a i a,.a). 

x y z Ueq 
03 1.3279 (2) 0.38260 0.03044 (6) 0.0542 (4) 
O17 0.0740 (2) 0.0902 (3) 0.32949 (8) 0.0659 (5) 
C1 0.8731 (3) 0.1739 (4) 0.09316 (9) 0.0531 (6) 
C2 1.0412 (3) 0.1914 (4) 0.05617 (8) 0.0540 (6) 
C3 1.1596 (3) 0.3482 (3) 0.06438 (7) 0.0435 (5) 
C4 1. ! 116 (3) 0.4835 (3) 0.10969 (8) 0.0428 (4) 
C5 0.9438 (3) 0.4651 (3) 0.14706 (7) 0.0391 (4) 
C6 0.9069 (3) 0.6141 (3) 0.19784 (9) 0.0477 (5) 
C7 0.6986 (3) 0.6023 (3) 0.22493 (9) 0.0453 (5) 
C8 0.6452 (2) 0.4002 (3) 0.24049 (7) 0.0367 (4) 
C9 0.6295 (3) 0.2874 (3) 0.17588 (8) 0.0397 (4) 
CI0 0.8200 (2) 0.3071 (3) 0.13878 (7) 0.0403 (5) 
CI1 0.5679 (3) 0.0833 (3) 0.18689 (10) 0.0517 (6) 
C12 0.3762 (3) 0.0643 (4) 0.22528 (9) 0.0498 (5) 
C13 0.4000 (2) 0.1750 (3) 0.28894 (8) 0.0397 (4) 
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C14 0.4471 (2) 0.3796 (3) 0.27334 (7) 0.0388 (4) 
C15 0.4104 (3) 0.4873 (4) 0.33683 (9) 0.0479 (5) 
C16 0.2348 (3) 0.3800 (4) 0.36391 (7) 0.0449 (5) 
C17 0.2137 (2) 0.1992 (3) 0.32745 (8) 0.0452 (5) 
C 18 0.5568 (3) 0.0840 (4) 0.33795 (10)  0.0525 (6) 
C19 1.3937 (4) 0.2395 (5) -0.01082 (12)  0.0689 (8) 
C20 0.1855 (3) 0.3681 (4) 0.43600 (8) 0.0548 (6) 
C21 0.2735 (4) 0.5146 (5) 0.48256 (10)  0.0734 (9) 
C22 0.2168 (4) 0.7029 (5) 0.45177 (I 1) 0.0727 (8) 
C23 0.0350 (4) 0.6674 (5) 0.40359 (12)  0.0698 (8) 
C24 0.0411 (3) 0.4619 (4) 0.38802 (8) 0.0516 (5) 

T a b l e  2. Selected geometric parameters (/~,  o) 

03---c3 1.374 (2) c1 l----c12 1.542 (3) 
03----c19 1.411 (3) c12---ci3 1.520 (3) 
017---c17 1.216 (2) Cl 3----c14 1.534 (3) 
c1----c2 1.392 (3) c13----c17 1.517 (2) 
Cl----ClO i.392 (3) c13--c18 1.544 (3) 
c2 - - c3  1.375 (3) c14---c15 1.538 (3) 
c3----c4 1.388 (3) c15---c16 1.529 (3) 
c4 - - c5  i.395 (3) c16----ci7 1.494 (3) 
C5--C6 1.516 (3) C16---C20 1.527 (2) 
C5---C10 1.403 (3) C16---C24 1.524 (3) 
C6---C7 1.525 (3) C20----C21 !.508 (4) 
C7---C8 1.527 (3) C20--C24 i.488 (3) 
C8--C9 i.542 (2) C21----C22 1.524 (5) 
C8---C14 1.5211 (19) C22---C23 1.532 (4) 
C9---C10 !.521 (2) C23---C24 !.505 (5) 
C9---C11 1.537 (3) 

C3--433---C19 117.51 (16) CI4--C13---C17 100.48 (15) 
C2---C I--C lO 123.0(2) Cl4---C13---Ci 8 113.44 (15) 
C 1---C2---C3 118.7 (2) CI7---C13----C18 104.76 (14) 
O3---C3----C2 124.29 (16) C8---C!4---~13 112.14 (15) 
O3---C3--C4 115.94 (17) C8--C14----C15 120.51 (15) 
C2---C3---C4 119.77 (18) C! 3----C14---Ci 5 105.00 (15) 
C3---C4----C5 121.41 (19) Ci4----C15--C16 102.47 (18) 
C4---C5---426 118.31 (18) C15---C16----C17 107.82 (16) 
C4---C5---C10 119.59 (17) C15--C16---C20 126.07 (18) 
C6--425----C10 122.04 (16) C!5---~16----C24 127.1 (2) 
C5----C6----C7 113.36 (17) C17----C16--C20 !i4.3 (2) 
C6---C7----C8 110.83 (16) C17----C16---C24 115.94 (18) 
C7---C8---C9 108.83 (14) C20----C!6---C24 58.40 (13) 
C7---C8---C 14 113.70(16) O17--C 17---C13 126.51 (19) 
C9---C8---C 14 108.02 (14) O17---C17---C16 125.96 (16) 
C8---C9----C10 111.13 (15) C13----C17----C16 107.52 (15) 
C8--C9--Cll  112.17 (15) C16--C20--C21 l l8.0 (2) 
CI0---C9---CI 1 113.47 (17) C16----C20--C24 60.70 (13) 
CI--C10--C5 117.46 (15) C21--C20--C24 108.1 (2) 
C I---C10------C~ 121.43 (18) C2(g-C2 I---C22 106.16 (19) 
C5---C10----C9 121.05 (16) C21---C22---C23 106.5 (3) 
c g - - c I  1--C12 113.20 (18) C22--C23--C24 105.5 (2) 
Cll--C12--C13 109.91 (17) C16--C24--C20 60.90 (13) 
C12--CI3---C14 109.41 (15) C16--C24--C23 118.5 (2) 
C12--C!3--C17 117.06 (14) C20--C24--C23 109.05 (19) 
C12--C13--C18 111.34 (18) 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates, complete geometry, including H-atom geometry, 
and torsion angles have been deposited with the IUCr (Reference: 
AB1170). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH1 
2HU, England. 
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Two Antithrombotie Quinazolone 
Derivatives 

ZSOLT BOCSKEI AND K A L M ~  SIMON 

The  crystal used for the structure de terminat ion  was unusual ly  
large, but  by using an Ni fl-filter instead of  a m o n o c h r o m a t o r  
on the d i f f rac tometer  it was ensured that the h o m o g e n e o u s  
part o f  the incident  X-ray beam was large enough  to surround 
the crystal completely .  

Data collection: ARGUS (Schreurs  & Duisenberg,  unpub-  
lished). Cell ref inement:  SET4 (de Boer  & Duisenberg,  1984). 
Data reduct ion:  HELENA (Spek,  1993). Program(s)  used to 
solve structure: SHELXS86 (Sheldrick,  1985). Program(s)  used 
to refine structure: SHELX76 (Sheldrick,  1976). Molecular  
graphics:  ORTEP (Johnson,  1965). Sof tware  used to prepare 
material  for publicat ion:  PLATON93 (Spek,  1990). User  inter- 
face software: S (Spek,  1994) . 
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Abstract 
The structures of two antithrombotic quinazolone 
derivatives, 1,2,3,5-tetrahydro-2-benzylimidazo[5,1-b]- 
quinazolin-5-one, (I), and 3-benzyl-2-[1-(2,5-xylidino)- 
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