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The Crystal and Molecular Structure of a-3-p-Bromobenzoyloxyxy- 
(cyclopentadiene dimer) 

By RICCARDO DESTRO, CARLO M. GRAMACCIOLI, and MASSIMO SIMONETTA* 
(Istituto d i  Chimica Fisica, Universitd di Milano, Via Saldini 50, Milan, Italy) 

THE a- and jp-isomers of 3-hydroxy(cyclopenta- 
diene dimer) are particularly interesting in view of 
the Cope rearrangement, which leads to syn- and 
anti- 1 O-hydroxy (cyclopentadiene dimer) , respec- 
tively. This rearrangement takes place with 
remarkable ease;l the reason for such a behaviour 
must be connected with the favourable pre-orienta- 
tion of the diallylic system.2 

To elucidate this situation, a X-ray deter- 
mination of the molecular structure of a-3- 
hydroxy(cyc1opentadiene dimer) has been under- 
taken. Since the alcohol has a low m.p. (37"), the 

p-bromobenzoatet (racemic ; 91') was used. This 
compound is triclinic, space group Pi, with 
a = 10.11, b = 11.39, c = 6-78 A, a = 76.9", 18 = 
80.4O, y = 73.1" and two molecules per unit cell. 
The structure was solved by three-dimensional 
Patterson and Fourier synthesis. After a least- 
squares refinement the R index is 0.068 on 2244 
measured independent reflexions, out of 3285 
present (Cu-K,, multiple-film Weissenberg tech- 
nique). 

The most salient details of the molecular geo- 
metry are shown in the Figure. The bridgehead 

t The systematic name for this compound is tricyclo[5,2,1,02~s]deca-4,8-dien-3-yl p-bromobenzoate. 
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FIGURE. Most significant bond distances and angles~inrjoc-3-p-b~omobenzoyloxy(cyclofientadiene dimer). 

angle C(l)-C(lO)-C(7) can be compared with a 
value of 97” and 96”, as found in the tricyclo- 
[3,2, 1,02 y4]octane3 and norbornene4 nuclei and 
the double bonds C(4)-C(5) and C(8)-C(9), show 
normal lengths. The distance C(6)-C(7) (1.59 f 
0.01 5 A) seems particularly important, because 
this is the bond broken during the Cope rearrange- 
ment; the ease of this reaction is therefore under- 
standable. The favourable pre-orientation of the 

because the two double bonds are situated rather 
far from each other [C(4)-C(9) 3.35; C(5)-C(8) 
2.84 A]. The overlap integral between the 
v-orbitals involved in the formation of the new 
bond amounts only to S 21 0-02, as compared 
with S N 0.06 in “boat-like” and S N 0.05 in 
“chair-like” reaction paths for 1 5-hexadiene. 
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di-allylic system seems to be-of minor importance, 
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