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Abstract. C~2H8N2, Mr = 180.21, monoclinic, P21/n, 
a = 7.083 (1), b = 5.072 (1), c = 12.794 (8) A, /3 = 
102-34 (2) °, V = 449.01 (3) A 3, Z = 2, Ox = 
1"333 g cm -3, A(Mo Ka) = 0.71069 ,~, ~ = 
0.756 cm-1, F(000) = 188, T =  291 K, R -- 0.0532 for 
2005 observed reflections. The structure consists of 
phenazine molecules oriented about a centre of sym- 
metry. The molecule is planar within experimental 
error, and a pseudo CEv axis is observed in the 
molecule. 

Experimental. Crystals of phenazine were crystallized 
from acetonitrile. An Enraf-Nonius CAD-4 diffrac- 
tometer was used with graphite-monochromatized 
Mo Ka radiation. Crystal size was 0.25 × 0.30 × 
0.35mm. Unit-cell parameters were obtained by 
least-squares fit of the setting angles of 25 reflections 
in the range 3 <20_< 18 °. The intensities of 2702 
reflections were measured (sin0/A _< 0.704 A -  l, _ 9 
___ h ___ 9, 0 _< k _< 7, 0 _< l ___ 18, w--20 scan mode). No 
significant variation (<  3%) was found in the inten- 
sities of the intensity control reflections 311 and 103. 
The data were corrected for Lorentz and polarization 
effects but no absorption correction was applied. 
2005 reflections with IF]-> 34tr(F) were used in the 
calculations. The structure was solved with multisol- 
ution direct methods (SHELXS86; Sheldrick, 1990) 
and refined using full-matrix least-squares refinement 
(SHELX76; Sheldrick, 1976), minimizing Ew(IFol- 
IFc[) 2, w = {2.7955/[o-2(F) + 0.000553F2]}. The C 
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and N atoms were refined with anisotropic, and H 
atoms with isotropic temperature factors, 81 param- 
eters were varied. The refinement converged to R = 
0.0532, wR=0.061,  (A/tr)max =0"002, (A/o')mean = 
0"001, Apmax = 0"52, Apmin = --0"35 e A -3. The 

Table 1. Fractional coordinates ( x 104) and equivalent 
isotropic temperature coefficients (x  104) for non-H 

atoms 

Ueq = (I/3)~i Y.j Uij ai*aj*a,.aj. 

x y z uen(A 2) 
NI 8035 (1) 550 (1) 9523 (I) 461 (3) 
C2 9491 (1) 1851 (2) 9233 (!) 423 (2) 
C3 8523 (1) - 1293 (2) 10284 (1) 415 (2) 
C4 7050 (1) -2758 (2) 10629 (1) 522 (3) 
C5 9077 (1) 3834 (2) 8429 (1) 551 (3) 
C6 7519 (1) -4624 (2) 11395 (1) 572 (4) 
C7 10525 (2) 5155 (2) 8124 (1) 590 (4) 

Table 2. Bond lengths (A) and bond angles (°) 

C2--NI 1'342 (1) C4--'C3 1"426 (1) 
C3--NI 1"341 (1) C6---C4 1"352 (2) 
C3--C2 ~ 1"438 (1) C7---C5 1'351 (2) 
C5"--C2 1 "424 (2) C7-"-C6 1 "416 (i) 

N 1--C2--C3 ~ 121.56 (10)  CY--C2---C5 
N1--C2--C5 119.70 (7) C2---C5---C7 
C2--N1--C3 116.72 (7) C3---C4--C6 
N 1---C3--C2 i 121.73 (9) C4----C6-----C7 i 
N1--C3--C4 119"74 (7) C5-"-C7---C6 i 
C2i--C3----C4 118"53 (10) 

Symmetry code: (i) 2 - x, - y ,  2 - z. 
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118.75 (9) 
120-49 (8) 
120.44 (7) 
120.94 (9) 
120.85 (10) 



1114 P H E N A Z I N E  

! 
! ccc~ / i \^,-ce / 
H ,vt \_ 

Fig. 1. A projection of the unit-cell content on the ab plane with 
the labelling of atoms. 

given in Fig. 1. The figure was drawn with P L U T O  
(Motherwell  & Clegg, 1978). 

Related literature. The structure of  phenazine was 
previously determined from photographic  da ta  
(Glazer, 1970) with rather  low accuracy (R = 0.10) 
and not  very precisely refined. Some of  its 
T C N Q  (7,7 ' ,8 ,8 ' - te tracyano-p-quinodimethanide)  
derivatives are organic semiconductors  (Fritchie, 
1966; Morosin,  1975; Morosin,  Plastas, Coleman & 
Stewart, 1978; Gundel ,  Sixl, Metzger,  Heimer,  
Harms,  Keller, N r t h e  & Wehe, 1983; Endres, Keller, 
Moron i  & N6the,  1980). 

We thank the British Council  for a grant  to KW. 

largest residual electron density max imum is midway 
between C2 and C3 i. The second largest residual 
electron density max imum is less than 0.3 e/~k -3. 
Final  fractional coordinates and equivalent isotropic 
temperature  coefficients for non-H atoms are given 
in Table 1.* The atomic scattering factors used were 
those given in SHELX76.  The molecular  geometry is 
given in  Table 2 with a tom labelling shown in Fig. 1. 
The packing of  the molecules in the unit  cell is also 

* Lists of structure factors, anisotropic thermal parameters and 
H-atom parameters have been deposited with the British Library 
Document Supply Centre as Supplementary Publication No. SUP 
53678 (13 pp.). Copies may be obtained through The Technical 
Editor, International Union of Crystallography, 5 Abbey Square, 
Chester CH1 2HU, England. 
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Abstract. 9-Ethynyl-8,8-dimethyl-  10-oxatricyclo- 
[7.2.2.01'7]tridec-6-en-11-one, C16H2002, Mr = 244"34, 
or thorhombic ,  P2~212~, a = 6-207 (2), b = 13-199 (1), 
c = 16-865 (3)/~, V = 1381.9 (7) •3, Z = 4, D m = 

1-16 (3), Dx = 1.174 Mg m -3, A(Cu g ~ )  = 1.5418/~, 
/z = 0-563 m m -  t, F(000) = 528, T = 298 K, final R = 
0-052, wR = 0-057 for 1134 reflections with I > 2cr(I). 
All the three fused ring systems are in the boat  

* DCB contribution No. 761. 
1- To whom correspondence is to be addressed. 

conformat ion  and the packing of  the molecules is 
stabilized by van der Waals  interactions. 

Experimental.  Needle shaped crystals f rom benzene, 
0-30 × 0.40 x 0.20 mm, Dm measured by flotation. 
Enra f -Non ius  CAD-4  single-crystal diffractometer,  
graphite monochromato r ,  to/20 scan, cell dimensions 
from 20 centred reflections, 30 <_ 20 _< 60 °. Three 
check reflections for every 100 reflections, no signifi- 
cant change in the intensity of  s tandard  reflections. 0 
_<h_<6, 0_<k_<14,  0_<l--_18, 1134 reflections 
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