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EMdenoe hss recently been presented which established the trausitory existenoe of 

OyClOdSC8~teslre Or [lo]d~ (I) in SOhltiOIL 8t -19'(f). hSt8bibiliSatiW Of (I) h8S 

bssn attributed to sterio or strain effects (1,2). However two annelated derivatives of thie 

intriguing hydrocarbon, sanely m~o-~-1,2:3,4a~,S-tri~[lO]ammleae (II) (3) emI 

dinaphtho[lO]snmlene (III), (4) have been shown to be relatively stable. We POT report the 

synthesis of two stable confomati~l isomers of di-~-l,2:3,4-dibenso[7,8-o]furo[lO] 

annulene (IV) (5), the first snnelated derivatives 
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of di-a-[lO]szmulene. 
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The synthesis of of (IV) ma aooamplished by the Witty% reaotian of biphenyl-2,2'-dialdebyde 

end 3,d~Ms(me~l%netri~~lphosphaaiun ohloride)(6) with lithium methoxide in 

dimtbylfonssmide at 90'. Byproducts from this oyolisatim inoluding the aldebydea (V) snd 

(VI), and the diolefins (VII) and (VIII), were 

ohrasatograpby on silicagel. 

separated by preparative thin layer 

mixture of isomers 
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the major odormer of di-~-1,2r3,Cdibenzo~7,8-olfrrro~lO~arunrlene (IVA,hi&er RF) 

rae obt,&ma in 10% yield and orystallised from aqueous ethanol in oolourless prisnW,n.p. 113'0: 
I EtDH 

1IsBe *w3&mll adLeodLsrion t& ~Rl.-R!% $z&Lailror~~z$.~>u: ~~lQ.-Tu~l~n,, z~3J!pl%.&r3: 

4.41;7.cIfc13 965(s) ozn-1. The n.m.r. spectrum (60 Mops, Ccl& showed 811 8H multiplet 

cat't2.3 - 3.2% ~kmmnonh_mokvns~, aa fkf&ek at 3,Y? ~flrran_smkms} id a ?B &nSle 

cbldD1et DWJM at3.m aaa ?@Q $2 = >b up, o~e~%nh? pzvi=fma 3,b,p ad >D>. !Fbe &m&wm~Z 

of the di-trsns oonfiguraticm to (IVA) f~llovs frcm the above infrared and n.m.r. data (and 

is further substantiated by oanparison with spectra of II, III, VII and VIII). 

The minor canformer of di-~-l,2:3,4-dibenzo[7,8-o]furo~10]enmlene (IVB, lower RF) 

mbs Lw&&9~ Irrt Z$_yiei& gas a~s'iil6& &au mpeous eZbann2 m oolourless nedhs, 

I&p. 3-alwrFjx~ 2% II&. -mga k.z3. Ttxeinhrase~fdi~ S~~af~csmfarmps 
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shoved only minor differences to those of (IVA). Cooformer (IVB) slowly 

stable conformation (IVA), ou standing in the solid state. Thieohauge 

increase in m.p. aud intensity of ultraviolet absorpticol. 
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reverted to the more 

eas aocompauiedbyau 

The fact that the auuulene (IV) asu exist intro relatively stable ooufomatious mat 

be a result of the steric interference of the internal, 5 and 10, l@ro@m atoms. The two 

coufomers can be represented 88 E (eolipked 5 and 1OH) and S (staggered 5 and 1OH). 

A similar phenmenon haa been observed vith [14]azmuhm (7), where two conformatioaLal 

isomers arise frm overcrowding of the internal hydrogen at-. 

In marked contrast to the behatiour of the auuelated [lO]tieues II (3) d III (4), 

(IV) did not undergo smooth trsussnuular iscmerisaticu of heating. &stead powerisatico. 

vae observsd, the only reoogoisable produot beiug pheneuthrene (iulow yield). 

Cappound (IV) (mixture of conformers) underwent a Diels-Alder reaction with dimethyl 

fussrate to give 48$ of di-~-1,2:3,4-dibenzo-7,8(3t,61-epo~-4',5'-dioarbare~) 

oyolohexeno[lO]anmzleue (II), a [lOknulene auuelated by ouly two srcmatio uuolei. 

!The diester (IX) vae obtsined as oolourless orystals, m.p. y6-98oz Az 262, 278(sh), 

)OO(sh) ma; log& 4.17, 4.08, 3.70:323 975 _-1. 
!lhe n.m.r. spectrum (CC14) shoved a 1OE 

dtiplef at~220-2*90 (bmmuoid plus tvo olefinic protone), a 2h doublet osutred at 
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3.75 (J - 12 op, olefimio protons), a 2H broad singlet at 4.85 (protoxu 31, 6'), overlapping 

a 1H doublet (metbine proton) aud a further 1H doublet at 6.75 (J - 5 ops, metbine proton). 

The diester (IX) ras only isolated as cne conformer (presumably the more stable) and underwent 

faoile tr6uuWmlllarre~angemsnt(~re anangement after 2 reeks at 0') followed by 

antoxlaati~ to giw the substituted tripbenylene (X); n.p. 233-234'~ Az 253, 262, Bnd 

.shalders at 278, 288, and 310 q; log~5.09, 5.27, 4.31, 4.25, and 3.70 respeotiwly: n.m.r. 

(CDC13)Ol.10 - 1.50 (m,6 an;mstio H), 2.20-2.40 (m,4 aromatic H), 4.05 (brosd s,2 bridge- 

head II), 5.90, 6.80 (d.d., J-4 ops, 2 methine H) and 6.15, 6.5~ (s,6 methogl H). 

The stnaoture of the di-~~1,213,~di~zo[7,8-o~~~lO]~~es (IV,, IVB) follor 

unegrclrooally fnm the properties uxl reaoticms described above. It is ale0 apparent fnxn 

the abow data that the ten membered ring In canpounds (IVA),(Il$) and (IX) is non-planar and 

doe8 not repreeent a delooalised ten-x-electron system. 
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