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In the course of our previous studies on double bond participation in 

the solvolysis of dibenzocycloheptatriene systems la) and in the decomposi- 

tion of diazoketones lb) we obtained the hydrocarbon & 

m (X = cH,>, "dibenzobarbaralane" and the ketone &i (X = 00). 

"dibenzobarbaralone". As a continuation of these investi- 

gations we report here the synthesis of "dibenzobullvalene" 

(2) and of other two 

2 

In vie: of the 
2 4 ;e 

great interest in the (CH)lO-hydrocarbons chemistry 2) , 

recently extended in the area of the "benzo-(CH)lO"-hydrocarbons 3), the 

isomeric hydrocarbons 3 and 4. 

&$!&- & 

investigation of "dibenzo-(CH)U)" -hydrocarbons seemed appropriate. 

It appeared desirable to study the behaviour of these systems, consi- 

dering the multiple and facile thermal and photochemical isomerizations 

which the parent (CH)10 -hydrocarbons may undergo. 

The dibenzobullvalene was prepared through a six-step synthesis star- 

4) ting with lr2,5r6-dibenzocyclohepta-1,3,.%trienyl-7-acetic acid . 

--- 

x) Deceased July 28. l$Q 
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The diazoketOIie 2 x) (m-p. 107-110' i 9 elloa needles) obtained in 9896 yield 

from the acid chloride of the above mentioned acid with etherealCH2K2, gives 

rise, by intramolecular ring ClOSIJre, to the dibenzotricyolio ketone g (map. 

227-228.P ; 1% yield) ; KKK spectrum (CDCl3, Sppm) 7.0-7.4 (m, OHS Harem) i 

3.88 (t, J = 4.5 ; l.H ; Hl) ; 2.95 (apparently sS 3H, H4,5,6 > ; 2.82 (d, 3 = 

4.5 ; w ; $1 xx1* 

&&COCUN~ 

2 
Reduction of 

i 4 
a) R=Br 

B 2 B b)R-O&L(t) 

the ketone p with LlAlH4 afforded the alcohol 2 (m.p* laO- 

121' ; 9l5S yield) ; NMR spectrum (CDO13, appm) 7.0-7.4 (m, 8H, H,,) ; 4.35 

(sextet, J = 7 ; 7 ; 3.5 a l.H, HI01 ; 3.70 (Q, J = 3.5 ; 5.5 ; lD, H1) ; 

1.8-2.8 (m, a, H4,5,6,9a,9b' OH) ; this multiplet was resolved with reagent 

shift SU(~PM)~ 5), using a compledalcohol molar ratio of 0.307 ( sppm) : 

6.92 (Hqb) ; 6.30 (H5> ; 5.5s (Hqa) ; 4.18 (H4) and 3.67 (H6). 

Our attempts to obtain 2 by pyrolysis of &OAc, following the proce- 

dure used by Doering et al. 2a) for bullvalene itself, failed. 

The treatment of the alcohol 2 with PBr3 gave rise to the dibenzobl- 

cyclic bromo-derivative $jg (m.p. 120°, 4% yield) ; KMR spectrum (CDC13, 

sppm) 6.9-7.6 (m, 8H, Harem) ; 503-6.1 (m, 3H, H6,7 and H4, 

at 5.79) ; 4.08 (t, J = 4 ; 4 ; U-I, Hl) ; 3.87 (a, J = 4.5 ; 

2.0-3.0 (m, 2H, Ha). The NMR spectrum of the latter compound 

vourably with that of the ether gg (m.p. 154-156o) formed on 

p8 with t-BMK In t-BuOH. NMR spectrum (CDCl,, sppm) 7.0-7.5 

d, J = 4.5 Hz 

8 ; lH, H51 and 

compares fa- 

treatment of 

Cm, a, Ha,,,) 8 

5.3-6.1 (m, 2H, H6,7) ; 4.88 (d, J = 5 ; lH, H4) ; 4.01_(t, J = 4 ; 4 ; l.h ; 

Hl) ; 3.72 (9, J = 5 ; 8 i IH, H5) ; 2.0-3.0 (m, 2K, Ha) and 1.23 (s, 9, 

t_Bu). 

Dehydrobromination of the compound $jj In pyridlne (45 min. reflw), 

afforded the dlbenzobullvalene (2) (m.p. 108' ; 1% yield). The KMR spectrum, 

X) A11 the new oompounda gave satisfactory elemental analysis. 

XX) Nm spectra were recorded using a 60 MHz, Varian A 608 spectrometer 

using TM8 Internal standard. 



No. 25 2575 

unchanged until 200°, indicates the return to the dibenzotricyclic structuret 

(~~13, 8ppm) 6.9-7.2 (m, 8H, Harem) i 5.5-6.1 (m, a, H9 lo> i 3-W (q, IH, 
. 

HI_) ; 2.20-2.ag (A2J3(X)-type spectrum, 3H, H4 5 6). 
8 9 

The dehydration of the alcohol 7 with B(OH)3 (at temperatures ranging 

between 165S?OO" (0.8 mm Hg) gave rise (6056 yield) to a mixture of g (65%) 

and another hycircearbon m.p. 1oO-182° (3%), which were separated by re- 

crystallization from methanol. The structure of q,lO-butadieno-V,lO-dihydro- 

anthracene (7:8,9t lo-dibenzobicyclo k.2.2]deca-2,4,7, Ftetraene) (3) was 

assigned to the latter hydrocarbon, from inspection of its NMR spectrum 

(CDC13,8ppm) 7.0-7.3 (m, OH, IIarom> ; 6.0-6.8 (m, 2H, -H2,5) ; 5.3-5.7 

(m, W, iI3,4) and 4.47 (d, J = 9.5 ; ,731, Hl,6). 

Hydrocarbon 3 remained unchanged when heated to KC'. The same hydro- 

carbon 2 was obtained by pyrolysis at 350-400°, in flow-system, of 7:8,9tlO- 

dibenzotricyclob.2.2.02*5]deca-3,7,+triene (2) - another dibenzo-analogue 

of a (CHJIO -hydrocarbon, synthesized in this laboratory 6) (in practically 

quantitative yield i 358% conversions). 

7 3 9 

Irradiagion of 3 with a Hg-medi:m pressure UV lemp (1% wfO.% ace- 

tone solution, Pyrex, 3-6 hrs) afforded dibenzobullvalene (2) in ZJ96 yield. 

Another "dibenzo-(CH)lO" isomer, with mop. 142-Wt', was obtained in 

nearly 25% yield, by pyrolyzing dibenzobullvalene (2) at 400' in a flow 

system. The analysis of the IWR spectrum (CDC13,8ppm) t 6.8-7.3 (m, BH, 

H 1 arom i 6.44 ((1, l.H, 116) i 5.62 (q, M, H5) i 3.6-4.0 (m, 3fl, H1,4,8) and 

3.35 (q, lH, H7), pointed to the structure of 2t3,9tlO-dibenzotricyelo 

[ 5.3.0.0498]deca-2,3,+triene ($1. 
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The thermal conversion of dibeneobullvalene to 2 can be represented 

by analogy with the rearrangement of vinyl-cyclopropane to cyclopentene 7). 

The isomerization probably takes place by a radical mechanism since a 

concerted process would be forbidden by the Woodward-Hoffmann rules @. To 

a certain extent, the thermal and photochemical processes in the "dibeneo- 

(CH)$ series are similar to those encountered in the parent-hydrocarbons 

series 2). Unlike the latter case, where thermal rearrangements of all hydro- 

carbons lead to Y,lO-dihydronaphthalene, in the present case such processes 

are made impossible by the two benzene rings. 

11 
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4) 

5) 

6) 

7) 

8) 

References 

a. E. Ciorgnescu, M. Banciu, R. Jelescu, M. Rentzea, M. Elian and 

C.D. Nenitzescu, Tetrahedron Letters 1949, 1871 ; b. V. Ioan, z--- 
M. Popovici and C.D. Nonitzescu, Tetrahedron Letters i_%S, 33S3. 

a. W.v.J%. Doering, B.M. Ferrier, N.T. Fossel, J.T. Hartenstein, 

M. Jones, G. Klump, R.M. Rubin and M. Sauxers, Tetrahedron g_2, 

3943 (19671 ; b. G. Schrb'der and J.F.M. Oth, Angew.Chem. 29, 458 --_ 
(1967) ; c. bl. Jones, S.D. Reich and L.T. Scott, J.Amer.Chem.Soc. 

22, 3118 (1970) ; d. S. Masamune, R.T. Seidner, H. Zenda, M. Wiesel, 

N. Nakatsuka and G. Bigam, J.Amer.Chem.Soc. 90_, 5286 (1968) ; e. E.P. 

van Tamelen and B.C.T. Pappas, J.Amer.Chem.Soc. 93, 6111, 6120 (1971). _- 

L.A. Paquette and J.C. Stowell, Tetrahedron Letters ;_qTp_, 2259 ; 

E. Vedejs, ibid. 198, 4463 ; - z--z G. Schr'dder, H. RNttele, R. Merbnyi and 

J.F.M. Oth, Chem.Ber _w_, 3527 (1967). __- 

C. van der St&t, A. Haasjes, H.M. Tersteege and W.T. Nauta, Reu.Trav. 

m. B, 1466 (1965). 

J.K.M. Sanders and D.H. Williams, J.Amer.Chem.Soc. 93, 641 (1971). _- 

Y. Avram, I.G. Dinulescu and C.D. Nenitsescu, Liebigs Ann.Chem. gs;, 

9 (1966). 

M.G. Flowers and H&l. Frey, J.Chem.Soc. l%l, 3547. z-z= 

R.B. Woodward and R. Hoffmann, Angew.Chem. i3&, 797 (l%Y). 


