
722 6-AZABICYCLO[3.2.0]HEPTAN-7-ONE 

described by Graf, Lohaus, B6mer, Schmidt & Bes- 
tian (1962). 
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Structure of a 2,Aza-6,7-benzotricyclol6.2.1.01'Slundeca-4,6,9-trien-3-one 
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Abstract. (1RS,8RS)-4-Methyl- 11,11-diphenyl-2-di- 
phenylacetyl-2-aza-6,7-benzotricyclo[6.2.1.0~'S]unde - 
ca-4,6,9-trien-3-0ne. C41H31NO2, Mr = 569"71, 
monoclinic, P2Jn, a = 14.396 (4), b = 10.375 (3), c = 
19-702 (6) A,/~ = 94-87 (2) °, v =  2932 (1) A 3, z = 4, 
Dx = 1.290 Mg m -3, A(Mo Ka) = 0.71069/~, /z = 
0"07mm -1, F(000)= 1200, T = 2 9 2 K ,  final R = 
0.044 for 2906 independent observed reflections and 
438 least-squares parameters. The title compound 
was the product of a photolysis reaction, the struc- 
ture of which could not be elucidated via standard 
spectroscopic techniques. 

Experimental. A colorless prismatic crystal of (I) 
with dimensions 0.2 x 0.3 x 0.4 mm (provided by Dr 
L. S. Trifanov of the Institute of Organic Chemistry, 
Bulgarian Academy of Sciences) and grown from a 
2:1 mixture of chloroform and toluene was used for 
the data collection. 
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Accurate cell constants and crystal orientation 
matrix were determined on a Nicolet R3 diffractom- 
eter by a least-squares refinement of the setting 
angles of 25 reflections with 20 in the range 20-24 ° . 
Intensity data were collected by the to-scan method 
and variable scan speed (3-29-3°m in -1) with 
graphite-monochromatized radiation in the range 0 
< 0 < 24 °. The intensities of three reflections (542, 
147, 641) were monitored every 150 reflections and 
showed a random variation of about 1.5%. Intensi- 
ties of 5725 reflections (h 0~17,  k - 1 ~ 1 2 ,  l 
- 2 3 ~ 2 3 )  were measured {[(sin0)/A]ma~ = 0"57 A -1} 
of which 4576 were unique (Rint = 0"013) and 2906 
observed [I > 3tr(/)] which were used in the structure 
solution and refinement. The data were corrected for 
Lorentz-polarization effects, but not for absorption. 

The structure was solved by direct methods, and 
refined by blocked cascade refinement with about 
100 parameters per block. All 44 non-H atoms were 
revealed in the best E map. Refinement on F, initially 
with isotropic temperature factors and finally with 
anisotropic displacement parameters for non-H 
atoms. A difference Fourier map computed on the 
anisotropic model revealed the 31 H atoms as the 
largest peaks in the map. The H atoms were included 
in subsequent cycles riding on the C atoms (C--H 
0.95 A) with individual isotropic temperature factors. 
Refinement converged with R = 0-044 and wR = 
0.042; in the final cycle (A/tr)ma~ = 0-15 and S = 
1"880. Weights were derived from counting statistics, 
w = 1/[tr2(F)+ 0-00029F2]. A difference map calcu- 
lated at the conclusion of refinement showed no 
significant features, the maximum and minimum 
peaks were 0.19 a n d  - 0.17 e A.- 3 respectively. All 
calculations were performed using SHELXTL 
© 1990 International Union of Crystallography 



Table 1. Atom coordinates and temperature factors 
(A ~) 

x y z U,~* 
C(I) 0.9026 (2) 0.2216 (2) 0.1824 (1) 0.033 (1) 
N(2) 0.9858 (1) 0.2959 (2) 0.2079 (1) 0.034 (1) 
C(3) 1.0328 (2) 0.3379 (3) 0.1514 (I) 0.038 (1) 
(?(4) 0.9898 (2) 0.2739 (3) 0.0905 (1) 0.039 (1) 
C(5) 0.9186 (2) 0.1998 (2) 0.1078 (1) 0.033 (1) 
C(6) 0.8571 (2) 0.1079 (2) 0.0692 (1) 0.036 (1) 
C(7) 0.8677 (2) 0.0751 (3) 0.0017 (1) 0.046 (1) 
C(8) 0.8108 (2) -0.0163 (3) -0.0311 (1) 0.054 (1) 
C(9) 0.7419 (2) -0.0759 (3) 0-0018 (1) 0.053 (1) 
C(10) 0.7307 (2) -0.0456 (3) 0.0687 (I) 0.044 (1) 
C(I I) 0.7876 (2) 0.0446 (2) 0.1027 (1) 0.035 (1) 
C(12) 0.7778 (2) 0.0782 (2) 0.1766 (1) 0.034 (I) 
C(13) 0.8776 (2) 0.0881 (2) 0.2152 (1) 0.032 (I) 
C(14) 0.7421 (2) 0.2148 (3) 0.1789 (I) 0.040 (1) 
C(15) 0.8115 (2) 0.2961 (3) 0.1821 (1) 0.038 (!) 
C(16) 0.9928 (2) 0.3580 (2) 0-2721 (I) 0.035 (1) 
C(17) 1.0899 (2) 0.4007 (2) 0.2999 (1) 0.037 (1) 
C(4m) 1.0286 (2) 0.2996 (3) 0.0233 (1) 0.062 (I) 
0(1) 1.0972 (1) 0.4145 (2) 0.1542 (I) 0.054 (I) 
0(2) 0.9249 (1) 0.3672 (2) 0.3039 (I) 0.044 (1) 
C(18) 0.8730 (2) 0.0923 (2) 0.2930 (1) 0.032 (1) 
CAD) 0.9529 (2) 0.0705 (2) 0.3361 (1) 0.040 (1) 
C(20) 0.9514 (2) 0.0743 (3) 0.4061 (I) 0.050 (1) 
C(2 I) 0.8694 (2) 0.0999 (3) 0.4349 (1) 0.054 (1) 
C(22) 0-7892 (2) 0.1199 (3) 0.3934 (I) 0.049 (1) 
C(23) 0.7906 (2) 0.I 153 (2) 0.3232 (1) 0.040 (I) 
C(24) 0-9394 (2) -0.0247 (2) 0.1982 (1) 0.032 (1) 
C(25) 1-0339 (2) -0.0127 (3) 0.1890 (1) 0.039 (1) 
C(26) 1.0869 (2) -0.1194 (3) 0.1755 (1) 0.044 (1) 
C(27) i.0481 (2) -0.2400 (3) 0.1708 (1) 0.045 (1) 
C(28) 0.9547 (2) -0.2536 (3) 0.1803 (1) 0.047 (1) 
C(29) 0.9021 (2) -0.1476 (2) 0.1942 (I) 0.040 (1) 
C(30) 1.1260 (2) 0.3146 (3) 0"3594 (1) 0.043 (!) 
C(31) 1.1880 (2) 0.2174 (3) 0.3485 (2) 0.061 (1) 
C(32) 1.2275 (2) 0.1413 (4) 0.4021 (2) 0.088 (2) 
C(33) 1.2034 (2) 0.1652 (4) 0.4664 (2) 0.101 (2) 
C(34) 1.1405 (2) 0.2593 (3) 0.4786 (2) 0.084 (2) 
C(35) 1.1014 (2) 0.3341 (3) 0.4250 (1) 0.063 (1) 
C(36) 1.0964 (2) 0.5426 (2) 0.3192 (1) 0.038 (1) 
C(37) 1.0272 (2) 0.6107 (3) 0.3488 (1) 0.053 (1) 
C(38) 1.0405 (2) 0.7377 (3) 0.3681 (2) 0.063 (1) 
C(39) 1.1228 (2) 0.7994 (3) 0.3590 (2) 0.061 (I) 
C(40) 1-1917 (2) 0.7343 (3) 0.3299 (2) 0-057 (1) 
C(41) 1.1784 (2) 0.6070 (3) 0.3096 (1) 0.046 (1) 

* Equivalent isotropic U defined as one third of  the trace of  the orthog- 
onalized U# tensor. 

version 5.1 (Sheldrick, 1986). Scattering factors as 
implemented in that program. An empirical extinc- 
tion correction was made using the modified form of 
the Larson (1967) technique available in SHELXTL. 
The value of x was refined to 0.00051 (8).* 

Atomic parameters are in Table 1, and selected 
bond lengths and angles in Table 2.t Fig. 1 is a view 
of the molecule. The numbering scheme is indicated 
in the structural diagram. 

Related literature. The photolysis reaction which 
gave rise to this product will be discussed elsewhere 
(Trifanov, Dimitrov & Orahovats, 1989). 

Fig.  1. Pe r spec t ive  v iew o f  the  m o l e c u l e  d r a w n  wi th  5 0 %  t h e r m a l  
e l l ipsoids .  

* F*  = F J [ I ' 0  + O'O02xF2/sin20] °'25. 
t Lis ts  o f  s t r u c t u r e  f ac to r s ,  a n i s o t r o p i c  d i s p l a c e m e n t  p a r a m -  

eters ,  H - a t o m  pos i t i ons  a n d  c o m p l e t e  l is t ings o f  b o n d  lengths ,  
b o n d  ang les  a n d  t o r s i o n  ang les  h a v e  been  d e p o s i t e d  wi th  the  
Bri t ish  L i b r a r y  D o c u m e n t  S u p p l y  C e n t r e  as  S u p p l e m e n t a r y  Publ i -  
c a t i o n  N o .  S U P  52291 (24 pp. ) .  C o p i e s  m a y  be  o b t a i n e d  t h r o u g h  
The T e c h n i c a l  Ed i to r ,  I n t e r n a t i o n a l  U n i o n  o f  C r y s t a l l o g r a p h y ,  5 
A b b e y  Squa re ,  C h e s t e r  C H 1  2 H U ,  E n g l a n d .  

Table 2. Selected bond lengths (A) and bond angles (o) 

C(I)--N(2) 1.475 (3) C(1)---C(5) 1.524 (3) 
CAI)--C(13) 1.583 (3) CAI)----C(15) 1.523 (3) 
N(2)---C(3) 1.419 (3) N(2)--C(16) 1-416 (3) 
C(3)---C(4) 1.463 (3) C(3)---0(1) 1.219 (3) 
C(4)---C(5) 1.348 (3) C(4)----C(4m) 1.504 (4) 
C(5)--C(6) 1.468 (3) CA13)---C(12) !-570 (3) 
C(13)--C(18) 1.540 (3) C(13)--C(21) 1.525 (3) 
C(12)--C(11) 1.515 (3) C(12)---C(14) 1.509 (4) 
C(I I)---C(10) 1-379 (3) C(I 1)--C(6) 1.408 (3) 
C(7)---C(8) 1.377 (4) C(7)--C(6) 1.393 (3) 
C(8)--C(9) 1.376 (4) C(9)---C(10) 1-379 (4) 
C(14)--C(15) 1.305 (3) C(16)---C(17) 1-522 (3) 
C(16)--O(2) 1.208 (3) C(17)---C(31) 1.530 (3) 
C(17y--C(41) 1.521 (3) 

N(2)---C(1)--C(5) 102.8 (2) N(2)--C(1)--C(13) 121-6 (2) 
C(5)---~1)---C(13) 108.8 (2) N(2)---C(1)--C(15) 114.2 (2) 
C(5)--C(1)--C(15) 105.8 (2) C(13)---C(1)---C(15) 102.7 (2) 
C(1)--N(2)--C(3) 108.7 (2) C(I)--N(2)--C(16) 122-4 (2) 
C(3)--N(2)--C(16) 123.9 (2) N(2)--C(3)--C(4) 107.9 (2) 
N(2)---C(3)--0(i) 125.2 (2) C(4)---C(3)--O(I) 126.9 (2) 
C(3)--C(4)--C(5) 109.3 (2) C(3)--C(4)---C(4m) 118.6 (2) 
C(5)--C(4)--C(4m) 132.1 (2) C(1)--C(5)--C(4) 109-8 (2) 
C(1)---C.(5)---C(6) 117.6 (2) C(4)----C(5)--C(6) 132.6 (2) 
C(1)--C(13)---C(12) 95.1 (2) C(1)---C(13)--C(18) 114.3 (2) 
C(12)--C(13)--C(18) 111.7 (2) C(1)--C(13)--C(24) 115-1 (2) 
C(12)--C(13)--C(24) 111.7 (2) C(18)--C(13)--C(24) 108-5 (2) 
C(13)--C(12)--C(1 I) 109.0 (2) C(13)--C,(12)--C(14) 103.0 (2) 
C(I 1)--C(12)--C(14) 107.7 (2) C(12)--C(11)--C(IO) 121.5 (2) 
C(12)--C(11)--C(6) !18.1 (2) C(IO)--C(! 1)---C(6) 120.4 (2) 
C(8)--C(7)---q6) 120.5 (2) C(7)---C(8)---C(9) 120.8 (2) 
C(8)--C(9)--C(10) 119.7 (3) C(I 1)---C(10)--C(9) 120.3 (2) 
C(5)--C(6)---C(11) 118.8 (2) C(5)--C(6)---C(7) 122.9 (2) 
C(I I)---C(6)---C(7) 118.2 (2) C(12)---C(14)---C(15) 110.3 (2) 
C(1)---C(15)---C(14) 109.1 (2) N(2)--C(16)--C(17) !16.6 (2) 
N(2)--C(16)--O(2) 119.9 (2) C(17)--C(16)--O(2) 123.3 (2) 
C(16)--C(17)---C(30) !10.3 (2) C(16)----C(17)--C(36) 114-0 (2) 
C(30)---C(17)---C(36) 111.3 (2) 

BEVERLY R. VINCENT 723 

References 
LARSON, A.  C.  (1967). Acta Cryst. 23, 664-665 .  
SHELDRICK, G .  M.  (1986). SHELXTL. An Integrated System for 

Solving, Refining and Displaying Crystal Structures from Dif- 
fraction Data, ve r s ion  5-1. U n i v .  o f  G 6 t t i n g e n ,  F e d e r a l  R e p u b l i c  
o f  G e r m a n y .  

TPdFANOV, L. S., DIMITROV, V. S. & ORAHOVATS, A. S. (1989). 
Heir. Chim. Acta, 72. In  the  press .  


