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in determining which of the two reaction pathways is 
more favourable. For CO2Me/CXYMe derivatives (X = 
S, Y = O; X = O, Y = S), for example, initial bond 
formation involves the C atom bearing the CO2Me sub- 
stituent, with the intermediate biradical stabilized by 
resonance with the CSOMe or COSMe groups (Jones, 
Rattray, Scheffer & Trotter, 1995); as a result, only the 
8c-thiono and 8c-thiolo dibenzosemibullvalene products 
are formed. 

Ph CO2Me 

(I) 
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The CH3/CO2Me dibenzobarrelene derivative gives 
only the 8b-CH3/8c-CO2Me product, again in accord 
with radical stabilization by delocalization of the radical 
electron over the CO2Me group (Rattray et al., 1993). 
By contrast, the only photoproduct from photolysis of 
the Ph/CO2Me derivative has been shown to be the 
8c-Ph/8b-CO2Me dibenzosemibullvalene (Fig. 1); this 
is in accord with the greater radical-stabilizing ability 
of the phenyl substituent. The photoproduct molecule, 
(I) (Fig. 1) has a normal folded dibenzosemibullvalene 
skeleton, with a three-membered ring, and normal bond 
lengths and angles. 
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Abstract 
The title molecule, C24H1802, is the sole product of pho- 
tolysis of a phenyl-methoxycarbonyl-dibenzobarrelene 
derivative, has a dibenzosemibullvalene structure, 
8c-phenyl and 8b-methoxycarbonyl substituents, and 
normal bond lengths and angles. 

Comment 
Photolysis of dibenzobarrelene (9, lO-dihydro-9, lO- 
ethenoanthracene) derivatives proceeds via the di-Tr- 
methane reaction to produce dibenzosemibullvalene 
photoproducts. For unsymmetrically substituted 11,12- 
derivatives, two isomeric dibenzosemibullvalene photo- 
products (and their enantiomers) are possible, the 
proportions of the products being greatly influenced by 
the nature of the substituent groups (Rattray, Yang, Gud- 
mundsdottir & Scheffer, 1993). The proposed mecha- 
nism (Zimmerman, 1991) involves initial bond forma- 
tion between a vinyl (C11 or C12) and a benzo C atom, 
to form a biradical, with one of the radical sites at the 
second vinyl C atom. The polar nature and the radical- 
stabilizing ability of the 11,12-substituents are important 

C15 

C14 

C13 

Cll 

C16 

C17 

C18 

02 ~ .  C20 

CI0 

C4a 

C 4 / r  C9a 

C12 

Cl0a 

C8a ~ ~ C5 

Fig. 1. View of the molecule (33% ellipsoids; dibenzobarrelene 
numbering system). 
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Experimental 

The material is obtained by photolysis of a 9,10-dihydro-9,10- 
ethenoanthracene derivative, with 11,12 phenyl and methoxy- 
carbonyl substituents [Rattray et al., 1993, compound (1-10); 
Rattray, 1992; details are in the supplementary material]. 

Crystal data 

C24HI802 Cu Kc~ radiation 
M, = 338.40 A = 1.5418 
Orthorhombic Cell parameters from 21 
Pbca reflections 
a = 15.266 (2) ,~, 0 = 49.6-57.0 ° 
b = 16.262(3) A, # = 0.598 mm - l  
c = 14.1071 (15) ,~, T = 294 K 
V = 3502.1 (7) ,~3 Octahedron 
Z = 8 0.40 × 0.40 x 0.40 mm 
Dx = 1.283 Mg m -3 Colourless 
Om not measured 
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Data collection 

Rigaku AFC-6S diffractom- 
eter 

w-20 scan 
Absorption correction: 

scans (North, Phillips 
& Mathews, 1968) 
Tmi, = 0.765, Tmax = 0.787 

3413 measured reflections 
3413 independent reflections 

2722 reflections with 
I > 3or(/) 

0ma~ = 77.62 ° 
h = 0 --, 19 
k = 0 ---~ 20 
l = 0 --, 17 
3 standard reflections 

every 200 reflections 
intensity decay: 1.5% 

Refinement 

Refinement on F 2 
R(F) = 0.041 
wR(F 2) = O. 118 
S = 2.22 
3413 reflections 
236 parameters 
H atoms not refined 
w = 1/[cr2(Fo 2) 

+ 0.00022(F2) 2] 
(A/o')max = 0.001 

Apmax = 0.26 e .~-3 
Apmin = -0.21 e .~-3 
Extinction correction: 

Zachariasen (1967) 
Extinction coefficient: 

4.4 (4) × 10 -6 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Data collection: MSC/AFC Diffractometer Control Software 
(Molecular Structure Corporation, 1993). Cell refinement: 
MSC/AFC Diffractometer Control Software. Data reduction: 
TEXSAN (Molecular Structure Corporation, 1995). Program(s) 
used to solve structure: SIR92 (Altomare, Cascarano, Giacov- 
azzo & Guagliardi, 1993). Program(s) used to refine structure: 
TEXSAN. Software used to prepare material for publication: 
TEXSAN. 

We thank the Natural  Sc iences  and Eng inee r ing  
Research  Counci l  o f  Canada  for financial  support.  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: FG1285). Services for accessing these 
data are described at the back of the journal. 

© 1997 International Union of Crystallography 
Printed in Great Britain - all rights reserved 

Acta Cryst. (1997).  C53,  1263-1265  

N,N-Diethyl-N'-methyl-4b,8b,8c,8d-tetra- 
hydrodibenzo[a,f]cyclopropa[cd]pentalene- 
8b,8c-dicarboxamide 

RAY JONES, A. GRAHAM M. RA'r'rgn¥, JOHN R. SCHEFFER 
AND JAMES TROTTER 

Department of Chemistry, University of British Columbia, 
Vancouver, BC, Canada V6T 1Z1. E-mail: jtrt@xray4.chem. 
ubc.ca 

(Received 17 January 1997; accepted 7 April 1997) 

Abstract 
The  title c o m p o u n d ,  C23H24N202, is a p roduct  o f  
photo lys is  o f  an unsymmet r i ca l  d ibenzoba r re l ene  di- 
amide  and has a d i b e n z o s e m i b u l l v a l e n e  structure wi th  
normal  molecu la r  g e o m e t r y  and d imens ions .  Mo lecu l e s  
are l inked  by one  N - - H . . - O  h y d r o g e n  bond.  

Conunent 
Dibenzoba r r e l ene  11,12-diesters  unde rgo  di-Tr-methane 
rea r rangements  in solut ion and in the solid state to 
g ive  d i b e n z o s e m i b u l l v a l e n e  diesters.  U n s y m m e t r i c a l l y  
subst i tuted d ibenzobar re l enes  (with two  dif ferent  ester  
groups)  g ive  two poss ible  d i b e n z o s e m i b u l l v a l e n e  photo-  
products  and var ia t ions in product  ratios have  been  in- 
terpreted in terms o f  d i f fer ing e lec t ronic  and intra- and 
in te rmolecu la r  steric effects  (Scheffer ,  Trotter, Garcia-  
Gar ibay & Wireko,  1988; Garcia-Garibay,  Scheffer ,  
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