
QI GAO et al. 1825 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: BKi 158). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 

References 
Fair, C. K. (1990). MolEN. An Interactive Intelligent System for 

Crrystal Structure Analysis. Enraf-Nonius, Delft, The Netherlands. 
North, A. C. T., Phillips, D. C. & Mathews, F. S. (1968). Acta Cryst. 

A24, 351-359. 
Saenger, W. (1984). Principles of Nucleic Acid Structure, pp. 17-21. 

New York: Springer-Verlag. 
Singh, P., Zottola, M., Ramsay Shaw, B. & Pedersen, L. G. (1996). 

Acta Crryst. C52, 693-696. 
Taylor, R. & Kennard, O. (1982). J. Am. Chem. Soc. 104, 3209-3212. 

Acta Cryst. (1996). C52, 1825-1826 
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Decroix, 1994; Berke~, Bar & Decroix, 1995). The 
stereoselective reduction of 5,6,7,8,9,10-hexahydro- 
5,9-methano-4H-thieno[3,2-c]azonin- 10-one, (I), with 
NaBH4 in ethanol at 298 K led to the title compound 
(II) (Berke~, Bar & Decroix, 1995). Only one diastere- 
omer was isolated and its structure was inferred from 
exhaustive 1H and 13C NMR studies. 

11 5 6 
--"~~N j 8"~, .--~,---N ~ " -  ....~. N j F~ 

- 9 ~ - - ~ N a B H 4  _ _ ~ - ~  ~ J  ____..S.~ %...~ 
3.. . . . . . --~JO " : ,  - - ) ,  j / -  - - ,. 

0 etnano • - "'- ! 
2 ---J~, ;? -.. 

HO "v. 
S • S 1 (I) (I/A) (lIB) S j 

o r  01" 

.......~ . .~ .N / .-w-. .j-.-. N j "~,--. 

S (IIIA) (111/3)  

The X-ray analysis was undertaken in order to dis- 
tinguish between the diastereomer (II) and possible di- 
astereomer (III), which differ in their relative config- 
urations at the second newly formed asymmetric C10 
centres. The other reason was to distinguish between 
the relative configurations R*,R* and R*,S*; the R*,R* 
relative configuration is associated with the pseudo- 
chair conformation of the seven-membered ring found 
in structure (IIB), whereas a twisted conformation of 
the seven-membered ring occurs in the R*,S* structure 
(IliA). The piperidine ring in all cases has a chair con- 
formation. The results establish that diastereomer (II) is 
formed in preference to (III) and that the conformation 
is that of (IIB) in which the seven-membered azepine 
ring is in the chair form (Fig. 1). 

(Received 4 October 1995, accepted 21 February, 1996) 

Abstract 
The title molecule, CllHIsNOS, consists of a seven- 
membered azepine ring fused to both a five-membered 
thiophene ring and a six-membered piperidine ring so 
that a methylene bridge links positions 5 and 9. The 
thiophene ring is planar, while the azepine ring adopts 
a pseudo-chair conformation with a pseudo-equatorial 
hydroxy group at C10. The 1,3-fused piperidine ring 
also possesses a chair conformation. 

Comment  
The observation that bridged benzo-fused azocines 
were obtained in the course of the synthesis of novel 
non-competitive antagonists of N-methyl-D-aspartic acid 
(NMDA) (Blough, Mascarella, Rothman & Carroll, 
1993) stimulated us to search for thieno analogues of 
this system together with its homologues (Berke~ & 
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Fig. 1. The molecular structure of the title compound, with displace- 
ment ellipsoids given at 50% probability and H atoms shown as 
spheres of arbitrary radii. 
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1 8 2 6  C I I H I s N O S  

T h e  s t r u c t u r a l  r e su l t s  a re  in  g o o d  a g r e e m e n t  w i t h  c3 
ca 

t he  I H N M R  s p e c t r a  w h e n  a l l o w a n c e  is m a d e  fo r  the  N5 

s h i e l d i n g  e f f e c t  o n  the  C 7  p r o t o n s  [1.2 p . p . m ,  fo r  the  ¢6 
k e t o n e  (I) ,  0 .9  p . p . m ,  f o r  t h e  a m i n o a l c o h o l  ( l iB) ]  o f  c7 

c8 
t he  t h i o p h e n e  r i n g  in t he  c h a i r - c h a i r  c o n f o r m a t i o n  B, c9 

w h e r e  t he  H 7 B  a t o m  is d i s p l a c e d  b y  2 . 4 8 4 ( 2 ) A ,  f r o m  cl0  
t he  p l a n e  o f  t he  t h i o p h e n e  r ing .  T h e  c ry s t a l  s t r u c t u r e  e l l  c~2 
c o n s i s t s  o f  d i s c r e t e  m o l e c u l e s  l i n k e d  by  h y d r o g e n  b o n d s  Cl3 
[ O 1 4  H O 1 4  0 . 7 9  (3),  H O 1 4 . . . N 5  i 2 . 0 2  (3),  N5  i .-  . O 1 4  Ol4 

2 . 8 0 0  (2)  A, a n d  N 5  i . .  . H O 1 4 - - O 1 4  172 (3)° ;  s y m m e t r y  

c o d e :  (i) x, 3 _ y, ½ + z]. 

Experimental 

Crystal data 

CI1H15NOS 
Mr = 209.30 
Monocl in ic  
P21/c 
a = 14.150 (3) ,~ 

o 

b = 6.257 (2) A 
c = 12.433 (2) A 
/ 3 =  109.400(10)  ° 
V 1038.3 (4) A 3 
Z = 4  
Dx = 1.339 Mg m -3 
Dm not measured  

Data collection 

Enra f -Non ius  CAD-4  
dif f ractometer  

~v/20 scans 
Absorpt ion  correction: 

none  
2880 measured  reflections 
1442 independent  reflections 
1351 observed  reflections 

[I > 20"(/)] 

Refinement 

Ref inement  on F 2 
R(F) = 0.0305 
wR(F 2) = 0.0831 
S = 1.082 
1442 reflections 
132 parameters  
H 14 refined freely, other H 

a toms refined as r iding on 
their associated C a toms 

w = l/[o-2(Fo 2) + (0.0358P) 2 
+ 0.4479P] 

where  P = (F~ + 2F,2)/3 

Mo  Ka radiation 
A = 0.71069 ~, 
Cell parameters  f rom 25 

reflections 
0 = 4 . 4 - 1 4 . 6  ° 
# = 0.277 m m -  
T = 299 (2) K 
Plate 
0.60 x 0.40 × 0.20 m m  
Colour less  

Rint = 0.0287 
0ma,, = 22.98 ° 
h = - 15 ~ 15 
k =  0 ---~ 6 
l = - 1 3  ---, 13 
3 s tandard reflections 

frequency:  120 min  
intensity decay: none  

(A/O)max = - 0 . 0 9 0  
Apm,x = 0.19 e ~ - 3  
Apmi, = - 0 . 1 6  e ,~-3 
Ext inct ion correction: 

SHELXL93 
Extinct ion coefficient: 

0.020 (2) 
Atomic  scattering factors 

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

T a b l e  1. Fractional atomic coordinates and equivalent 

isotropic displacement parameters (,~ 2 ) 

" * a *  • • Ueq = (1/3)E,~jUija i j a,.aj. 

x y z Ueq 
SI 0.13093 (4) 0.22722 (8) 0.34767 (4) 0.0471 (2) 
C2 0.06005 (15) 0.1754 (3) 0.2103 (2) 0.0514 (5) 

0.07713 (14)  0.3194 (3) 0.1377 (2) 0.0461 (5) 
0.17881 (13)  0.6575 (3) 0.13004 (14)  0.0412 (5) 
0.28536(11) 0.7072(2) 0.15870(11) 0.0341 (4) 
0.34676 (14)  0.5322 (3) 0.13942 (14)  0.0387 (4) 
0.37088 (14)  0.3565 (3) 0.22891 (15)  0.0391 (4) 
0.41137(14) 0.4451 (3) 0.34997(15) 0.0421 (5) 
0.35230 (14)  0.6368 (3) 0.371130 (14) 0.0373 (4) 
0.25797 (14)  0.5792 (3) 0.39861 (13)  0.0372 (4) 
0.33126 (15)  0.7962 (3) 0.27302 (14) 0.0395 (5) 
0.14811 (12)  0.4784(3) 0.19344(14) 0.0347(4) 
0.18389 (131 0.4493 (3) 0.30872 (14) 0.0338 (4) 
0.28275 ( 121 0.4666 (2) 0.50346 (I0) 0.0506 (4) 

o 

T a b l e  2. Selected geometric parameters (A, o) 
s ~-c2  ~700 (2) c6--c7 ~.520 (2) 
s i ~ 1 3  1.723 (2) c 7 ~ 8  1.526 (2) 
c 2 ~ 3  1.353 (3) c 8 ~ 9  1.533 (3) 
c3- -c i  2 1.420 (3) c 9 ~ i i  1.525 (2) 
C4--N5 1.463 (2) C9---C10 1.527 (3) 
C4--C12 1.515 (2) C10---OI4 1.419 (2) 
N5--CII 1.462(2) C10---C13 1.493(3) 
N5--C6 1.466 (2) CI 2---C13 1.364 (2) 

C2--S I---C13 92.17(9) C4--N5---C6 114.84(14) 
C 11--N5---C4 114.00(14) O14--C 10--CI 3 108.36(15) 
C11--N5~C6 110.32(14) O 14---C 10---C9 110.84(15) 

C12-~'4---N5---C I 1 -67.4 (2) C6--N5--CI I---C9 -55.6 (2) 
CI 1 - - N 5 - - C ~ 7  53.8 (2) C 1 ~ 9 - - - C 1  l--N5 -77.9 (2) 
N5--C6--C7---C8 -49.6 (2) C8---C9--C I l--N5 51.8 (2) 
C6--C7--C8---C9 45.2 (2) N5---C4---C12---C13 46.2 (2) 
C7---C8--C9--C11 -45.5 (2) C4--CI2~C13---CI0 0.5 (3) 
CI 1~9---C10---C13 69.2 (2) C 9 ~ 1 0 - - C I  3---C12 -46.9 (2) 
C4--N5---C11---C9 75.3 (2) 

Data collection: SDP-Plus (Frenz, 1985). Cell refinement:  
SDP-Plus. Data reduction:  REDU4 (Stoe & Cie, 1988). Pro- 
gram(s)  used to solve structure: SHELXS86 (Sheldrick,  1990). 
Program(s)  used to refine structure: SHELXL93 (Sheldrick,  
1993). Molecular  graphics:  ORTEPII (Johnson,  1971). Soft- 
ware used to prepare material  for publication: PARST 
(Nardelli,  1983). 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates, complete geometry and torsion angles have been 
deposited with the IUCr (Reference: MU1226). Copies may be 
obtained through The Managing Editor, International Union of 
Crystallography, 5 Abbey Square, Chester CHI 2HU, England. 
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