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The reaotim of~l~~colopropaneewithmethyllithiunhae beenreported 

w Skattebbl to lead to qgolopentadieuesc premmably 2 a wt oftheinitially 

formed oyolopropylidare (I), or a related oarbaaoi& to the oyolopentenylidene (II), 

followed b a 1,2+drogmx ehift.' In the oaee of the bioyolio dibranide (III), the 

aemmedrearrenge d -beno (IV), 00~~08ppapldias to (II), oemot readily undergo a 1,2- 

hydrogen ehift, andis ineteadtrappedae (V)l uuderthe reaotiaa oonditime. 

R-y 9 
Br / of MeLi) (III) 

Reaoticm of 8,8-dibramobicyclo~.l.O~~~~e (VI)2 with methyl lithium at -30' to 

_40°, followed by wemhing with Ii20 or D20 at below -20°, led3 to a eingle major product 

(VII) (65%) hm.r. epeotrum (CC14): C3.8 (l& dt, 2 I 5, 1.5 l&s), 4.0 (la, br. dd, d = 

59 0.8 Es), 4.2 (lH, br. a), 7.1 (I.& br.dd, L - 12, 8 Es) and 7.6 - 8.0 (61x, m)> mie 

oon!pound nae unetable4 end oould not be purified by preparative 8.1.0. However9 additim 

of diplethyl aoetylenedioarboxyl8te to the reaction mixture led to the formation of a 

singleadduc+ (VIII). Analyeie ofthe reminiq volatile produote ehaued only the 

Pre@==e of (Ix) (o& !5!lQ 



When (WI) wae treated with m&by1 lithium at 25-35O and them quenched with H20, 

(VII)waenot obtcrine& Instead, analysieofthe volatileproduotte showedthepreser: 

ofa~4rllixtureof(X)and(X1)(~)6tlhich 9 on hydrogenation, gavecie_bioyc 

C3.3.Olootane. Addition of dimethyl aoetylenedioarboxylate to the orude reaotim ti 

gave largely (XII), the adduot of (X). If the above reaoticm was quenohed with D20 

instead of with H209 the dienee (X) and (XI) were each found to oontain me deuteriun 

Presumably the initial produot (VII) ie oonverted at the hi&ertemperature by the ex 

of HeLi to ite omjugate beee, protonatim or deuteration of whioh then leade to the 

obeerved produote. 

The fomatiaa of (VII) from (VI) oan be explained (Sohemel) interns of an init 
oarbene-oarbene mmmn&mmt to(XIII), followed by a seocmd reammgammt. Suoh 

mammgmmtehavebeendeeoribedfor avarice ofbridged ~etems.~ An alternative 

route (Soheme 2) for the oonveraion of (VI) to (VII) would appear to be lees feasible 

Indeed, support for the meohanimr~ indioated in Sohemel in providedlqythe reaoticm o 

8,8-dibraPlobi~oloC5.1.0b~~2,Ibdi~e (XIV) with methyl lithium.8'y Whenthiereeo 

was oarried out et -3Q" to -40' with II20 or D20 quenohing~ and the produote treated Y 
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dipsthy acetylenedioarb~late~ a eiugle majm addwt (XV) ULB obtained [n.m.r. speotxvm 

(S6D6)' lo y: 3.19 (1% d, 2 = 5 Hs), 3.32 (l& ddv 2 = 5, 3 Es), 3.69 (1X, br.ddd, 2 - 6, 

39 1.5 as)* 4.34 (UP dddv 2 - 69 3, PInr), 6.22 (I.& br. s)* 6.64 (6X, s), 7.39 (l& br.dd, 

J1- 99 6.5 Es), 8.0-8.15 (28 -1at)j. 

03 / / mm 

co \ 1 \ mm 

Compound(XV)iean adduot of the dihydrope&alene (XVI), anddimethylaoetylenedioar- 

boglate. When the latter compound was omitted from the reaction mixture, the presence of 

(XVI) could be detested by n.m.r. at -3Oo.11 Althou& isolation of (XVI) was not possible, 

hydrogenation of the orude reactim mixture gave c&-bicyolo[3:3.3.0$ctane (38$). 

Wez~ (XXV) was treated with NeLi at 25-35' # the products quenched with water end then 

treated with dinwthyl acetylenedicarb~late, another addnot (XVII) was obtained [n.m.r. 

ep-t- (C6D6): 12t 3.82 (lH, m), 3.95 (18, m), 4.2 (1X, I& 4.2 (1Hc m), 6.0 (lE, m), 

6.53 (3& a), 6.62 (3& a), 7.27 (2& complex), 7.66 (lH, dd, i = 1.5, 6 Es) 8.1 (lH, dd, 

2 = 6, 1.5 Iis)> Compound (XVII) ie a~ adduot of the dihydropentalene (XVIII) and dimethyl 

acetylenedioarboqylate. Uhen the latter was omitted from the reaction mixture, a dihydro- 

pentalene, l3 whioh could onoe again be hydroSenatedto cie_bicyclo[3.3.0$otane (32$), was 

obtained* Wen (XIV) nas treated with MaLi at 25-35' I the products quenched with D20 aud 

then allowed to react with dimethyl aoetylenedicarboqlatte, sn adduot containing one 

deuterium atom was obtained. Presumsblythe initially formedtriene (XVI)is convertedat 

the higher temperaturec 2 a oyclopentadienide ion to the second triune (XVIII). A possible 

mechanism for the formstion of (XVI) is outlined in Soheme 3. 
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On tMingincc14at400, (VII) narran@d (9-l hr) to (x);6 further heating at 

60' resulted in the formation of an equilibrium mixture of (X) and (XI). Such thermal 

rearrangement8 of oyolopentadiernee are well known: for example, 5_methyloyolopentadiene 

rearranges in 3 hr at 25-30' largely to l-metbylcyolopentadiene which, on further 

standing, is oollverted to a mixture of l- and 2-cnethyl isomers [V.A. Hircumv~ ZV. 

Sobelov, and A& Elisarova~ Tetrahedron 29 1939 (1963)s 

O.L. Cham, G.W. Bordenr R.W. Xing, and B. Winklen J.Amer.Chem.Soo. gt 2600 (1964). 
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and J.R. Whittle, Tetrahedron Letters 931 (1971); T.A. Antkowiak~ D.C. Saunders, 

G.B. Trimitsie* J.B. Prees end Ii. Scheohter, J.Amar.Chem.Soo. & 5366 (1972). 

lhis reaotioa hae bea briefly reported to give a mixture of three dihydropentalenee. 

[P.J. Van Vuuren, Dissertation Abstracts =I 7201 (1971)> 

When (XIV) is complexed to iron trioarbonyl, the reaction follows a oompletely 

different oour6e [P.J. Van Vuuren, R.J. Fletteriok, J. Meinwald, and R.E. Rughe& 

J.Amer.Cbem.Soo. 2, 4394 (197l)L 

Irradiaticm of the signal at e6.21 oaueed the signals at 3.19 and 3.32 to collapse 

to an AB double-doublet (J-5I@andthe signal at 6.39 to collapse to a sharp double- 

doublet. 

Ihe apedrum &owed complex olefinio simls at C3.4-4.2 (5E) and a multiplet at 

6.07 (1H) but the remaining protons were obeoured by other si,gale. Cn warming the 

sample to 40" the eignal atC6.07 dietrppeared oompletely in a 15 min. 

Irradiation at y27.27 caused all the olefinio signals to be deooupled ('c3.82 to 

br. doublet, 2 - 3 Rs* 3.95 to d, L I 6 Rs and 4.2 to d,z=66). Irradiatim at 

r6.0 removed the 1.5 Rs coupling from the signals at 7.66 and 8.1, while irradiation 

at 3.82 oaueed the ai& at 6.0 to be sharpened oonsiderably. 

Ihe hydrooarm was not thermally stable, but the n.m.r. speotrum of a oti aample 

&owed aQnale at E3.4-3.8 (4R, m), 7.1 (4& br. 8). 


