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The reaction of vinyl biomidee and iodidee dth lithium dial&lcuprates ten lead to the replacement 

of the halide with either the alkyl gmup or with copper. 1,293 A reoent publication4 has aholmthat the 
reaction of bemqlic dichlorides with dimethyllithilm copper involve6 either the dieplacemsnt of both 

halogensby methyl, or the replacement of one halogen bymethylacccmpaniedby dimerisation. o(,& 

Mchloroesters5 also react by the re@acementofonly one halogenbymetbyl, and the replacementofthe 

aecondhalogenby copper in ammed. &fever, unactivated l,l-diohloroallcenee fail to reacL6 It 

vas therefore of interest to study the reaction of l,l-dibromo-1-alkenes with orgsnocopper reagents. 

The l,l-bib-l-alkenes are easily prepared by a recently developed method.7 l@en p,p- 

dibromostyrene'l (I) was reacted in ether for 3 hours with 3.5 molar equiv. of Me2CuM at -DO", or dth 

2.5 molar equiv. for 15 minutes at 0 ', we obtained a mixture of 2-methyl-l-phenyl-1-propene (II) (4@ 

yield) together uith (E),(E) 2,Fdime~l-l,bdighelV1-l,~butadiene (III) (4% yield). Fletallic copper 

uaa alao foimed. The product (III) had m.p. 129-131° (acetone) end was identical dth that obtained (in 

Phca=cBr2 * He$iCu 

x 

both cases in low yield) by ths 

s PhaMme2 + 
‘“\ /” 

II 
a/cd\c*7 

' 'Ph 

III 

he 

899 reduction of l-phenyl-I-propene with Li metal ordthdiiwbutyaluminium 

hydride.9 Further evidenoe for the structure of III vas obtained by ozonolysis, followed by treatment 
XithP v, vhich gave benzaldehyde and no acetophenone. 

Reaction of I with 3.5 molar eqtiv. of diphenylcopper lithium (15 min. at 0" followed by protonolysis) 

gave g&g and metilbene in the ratio 69:32 (4% yield) together with 1,1,2-tripheWlethYlene (3% 

field). Do dimer equivalent to III vas formed. DeuteFolysis of the reaction mixture produced 

g& end estilbene both containing 7% D, shoving that a copper derivative vas formed in the reaction. 

The amount of 2& stilbene in the product changed slowly at O", and after x) hours the ratio of&g to 

trans stilbene after protonolysis was !57:4J. That this isomerisation probably involves free radicals 

was shownbydeuterolysisofthe reactionmixtureafterX)houre. There vas afallin the Dcontent 

of~stilbene to 65$, vhilethatof tbeg&gatilbene had fallenonly to 7s. 

Uhen4molar equiv. of ellylcopperusgnesi~ halide complex(prepared from allylmagnesi~ chloride 

and copper i~dide'~) was reacted dth I, a 4% yield of tk triene (IV) nae isolated. The compound(N) 

c32~c3Lc82cu.HgclI + PhUWCDr2 
_Bo' 

18 h_ s Ph~=C(~2Q-2)2 

IV 
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me isolated by OZC and it had n.m.r ., mace aud U.V. epectra in accord with the aseigned etlucture. 11 

M~l~lithiun end dipm~lcopper litbim dSdnotreactwith1. 

Aetriking featum ofallthe reactlone perfomedon Iia the replacement ofbothbromine ateme 

end the absence of products containing one bromine. However, in the reaction of di@nylcopper llthim 

dthl,l-dibrom-1-pentene, there wae no fomatlon of dime, norreplacement of bromine byh@rogen(ria 

a copperoompound). fitbough after 20 hours at ma kqerakre, l,l-diphwyl-l-pent - obtaiaed 

(5% yield, CM), a ohorter reaction time gave aim l-bmmo-l-phenyl-1-penentene. 

The reaction of I *ithILe2CUi oaunot involve ao elUnationfollomdbyaddition to (~1 aoetglenic 

intemediate,12*13 eince this oamotgive the requiredproducts. Ime lntemediacy of (2) or (E) &bw 

1-phenyl-1-propene (Va,b) wae aleo considered. These ieomere were prepared by bromination and debrrmo- 

decerboxylationl' of-(E)15p1 

and (Z)a-met.~loinmmlc acid&? p”\ca/ “\ /Ils 

reepeotively. 
18 

Neither iecmer H' 'He a/c=Y& 

reacteduithUe2QIII at-80°and Va Vb 

at mom tmperatum they gave OB.lY SHt~l-1-~~-~-PrO~ (II)* 

Itiapda& that the reaction ofIdthHe2mLi involveeprelidnsrgreplacsllantof~bromine 

atomby copper.' This ie followed by aqlln&,12g13~1y probably after fomatlon of VI by replaoement 

of the eecond bmmine by rewls- 

The fornation of III, end the predominaooe of &-etilbene in the reaotion of I with Ph2CuLi, Met 

not only that the reactionwithHe2M4i procee&~VI, but aleo thatVIhae00pperprs domlnant1y gggg 

tothephe4lgroup. The exclusive fomation of III, M oo8pamd to a&tars of(Z), (E) homers, may 

be due t0 ieomerieations to III, which ie probably the most stable ienmer.8 

It Is clear that the dieplawmtof the second bromine atomin I is faster thau thatofthe flret. 
Thie effect oau be due either to au intremoleculer dieplmmt such M in VII, Or tO M snfi+atiOn of 

the rinylicbmdde by the @ainal copperatcm, which maCtei\lrthsr to VIII:- 

Ph Br 

I----+ 3 
T 

C=C 3 
H’ ‘cll~ Br 

J\ ‘9 

II+alEr VI+ ca P 

~alternatire reactionpathie tim fomatlon of a oarbene (Ph-C:) imr I, elnce Wewould 
rapidly add the elements of Ib(xI to pro&o0 VI. IWwever,no carbon0 adduct oonldbe detwtedwhenthe 

reactionwae carriedoutin the preeenceof cyclohaene. 
20 Poeoer4 aleo failedto detectthepreeeme 

of a carbme In a uimilarreaction. 

'%e fonmtion of 1-brow-1-ml-l-penti in tlm react;ion Of l,l-dlbmmo-1-pentene dth Ph2CuLi 
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WpartiallYbe =Plainedb the fryplslltationof the cu (III) derivative PrC3=QkOuph2 belqf.&,er 

thntbl%3CtionOftbs~COlld-. 

IR, also exsmdned the reaction ofl,&diW eedthIb2(W,~dthese~~f~dtormder?g 

excluelve debmdnation to we. Thaa~tOlandibromMegeve tolan(9~yield)afterl8houre 

ofreactiondth 5mlarequlv. ofIEe2&Ll at ma teqeratwe. The eequenceofbraination-debetloa 

uhenapplied to ~lenwa~perfoxwdwith~reuwe~ of tolm. This, coupled with the dldneacl of ti 
21 reaction cmdith~end the abilityof c&erreegente to tolerate arids w ofhnctional groups , 

offers a m&hod of protecting a triple bond. 

Since the ampletion of the no*, 22 
lbmer reperted thatl,2-dib~alkaneealeoundergo debromhation, 

to alkenee, withJhe20uLi. Ourinveetigation~~ ektmed thatevenin the preeenoe of an actiratingmq 

anintenwliate inrbichone orbothbxalneebave beenrepla~d~~et~l~t~lmlatad. !he 

~nthrq-2,3-di~3-pbenylpxrqionlcacid~~e anear quentitathayield of~clmumic acid when 

reacted with 3.5 molar equiv. of He2i%Li In ether for 3 hours at -80° or for 3O min. at roam temperature. 

The threoi~rer~~ (IX) reactedawe elowly, beirrghert at-80°. Afteronehouratr0omtemperature, 

aloof& auda(4916) cinnasic acids hgetherdth (Z)o(-bxmocinnmh acia7 (X)(3$) 

1~8 obtained. ~~caddienotieomerieedundertb reactian oonditione. Af5illtbe caeee 

X 

reported~Pwme?2, the etezeoeeleotirityof the reactlonie l.UiW. lM@rohrmination of IX gives 

X excluei~ely, not only because &&elhination Is favouxwd, tit ala, beoauee X 10 the mom stable 

plvdlmt. Miller24 ehomedthat d,l-etilbsnr,dibmridsrmdergoee~~~mdthliQin~. 

Bowever,(ualIy) foundby Fumer 22, Only &#gg etilbeae, aud n0 d-brcsoetilbene, Is fofolaad III the 

rsaction of d,l- or meeo-stilbene dibedee with 'b20k&i. 

Phnylproploliq aciddibmdde25 (XI) reacte.dwithmarkedlygeater rapidi@ tbau did tOlen &lb&de. 

l'%me, after3houre at-80°dth7mlar equiv. ofIle2_, anearquantitatireJieldof(Z~t41- 

cinnenic aold@ (XII), contehlngleee tluu 3 of the (E) ieaer, WM obteined im XX. Pheqylpropiolic 

acid is au lntenediater- 

Tbiewae ehownbyuaingleee reageat, or a ehorterreaction the, when pheny1proPLol.i~ acid- 

ieolat-sdfzvn tlm reactlondrtnre. However, it naealrtysaocuq~~~%edbyXU. Eo differencein 

reactivityamldbe discernedbetween the pure-XI audamixture containing6$~and 3t$a 

i_lW. 

Debmdnationaleooccurred dth~+dibr0mobensene,butwaever~relow. Hhena-dibnzmobensenewae 

treat&with 5w~lar equir. ofk2CnLl for5 Qsa, folhued~ deuterobde, a3O$Jieldof+deubrotol~e 

reeulted,whicb oontdaedO.BOD+e epect=). me ie a poeeible intermediate, though none oould 

be~~dlrhentbsrerdionw~o~dintbep~e~~ofi\Pcm. 
27 
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