
REACTIONS OF COPPER HAl.IDES WITH 
AROMATIC COMPOUNDS- 1X’ 

WfIAC’I’IOt’iS OF I. AND 2.Al.KOXYNAYHTHAI.ENES 

O.Alkoxy. and Y~acyloxyanlhnccncs undergo 
reaction with coppe~ll~ halides. under hclerogtn. 
eous condlltins in carbon letrachloride o( chloro. 
bcnxcnc. IO give bianthron.9.yl together with 
smaller amount\ of the IO~halogtnatcd product.* 
The formallcm of bianthron.9.yl arises fm 
couphng of 9~~1hryloxy radicals. which are them. 
uvle formed in a concticd 4.ccnltc reaction with 
the coppcfc II) h&k. ‘The IOhalqt~~cd pmduct 
results from a halogen atom lnnrfer to the 10. 
position. The mullant tw%cal on further reactton 
with the coppcr~ll) halide give% the producr. ‘The 
prr+tnt work extends thir IO a study of 1. and 2. 
alkoxynAph~ and also IO anisok to see 
whelhcr the MJIM dual ~ypc of hchaviour i\ 
obWrW.d. 

2.Methoxy. and ?~clhoxynaphthakn (1. R - 
Me or F.I) undo halogtnatwn with both copper 
(I I ) hramde and chlocidc In the I -posllion (Table 
I). (‘artful cxa.mlnalion of the raClHM pmducl 
failed IO reveal the presence of any dl$j.naphthol 
which might have been formed by analogy with 
the bchavlcwlr of YAkoxyanlhracencs ‘I’hc\C 
rc3c’I10ns can hc pnlulrted 10 prrre~ by hakwcn 
atom Inn&r lo the I~po~~l~on lo gab-e the radical 
12). u-hKh I\ suhuquently oxidlscd by coppertll~ 
haldc IO the halogcna~d alkoxynaphthalcnc (3, 
tSchcmc I) I’hlr scheme IS \trK-tl) analugou\ IO 
IhaI propoud for the hal~cnalicm of YAkyl- and 
Y.a~lanthruccnc\ ’ ‘1 he absence of any dl.&n.aph. 

lhol would indicalc lhal there 1% n0 reacbon at the 
melhoxyl grc-up ‘This IS nol urrpri*ing a3 the cau 
of rcac~mn al this positton would depend on the 

slabilily of the recleans radical pnd the 9-an~hryl- 
oxy radical would be expeclcd lo tr more rtabk 
thpn the ?.naphthoxy radical 

Antsole behaved slmilariy IO ?.mcthoxynaph. 
thaknc and underwent reaction with bth copper 
tllb bromide and chlorb IO give a mixture of 1). 
and p~b~e~~xu~~wlc~ In neilher inslance was 
any m~hal~enoaniu* formed If lhc reactbon were 
a pure atom.transfer reaction then one might cx. 
peel halogcnalicm lo occur al the mrro~po3ition ILL 
well a3 al the odw udp4m-pmil~~1~ hy analogy 

with the bchaviour of aromatic compounds toward 
alkyl and aryl radicals ’ Koch, hp, &own that the 
transition rlale for lip14 transfer it akin lo Ihat of 
an alom transfer In a typlcal frcendlcal rcacI)(~~.~ 
The absence of any m~halogenolmisok can be lakcn 
IO mdica~e thal there 15 B ri~ndhnl component of 
pure rleclron Iran&r In the Iranwlitm slate. 
Norman CI ul. have erlabli~hed thaw ~hc rcaclion of 
aniuAe wtth lead lclra.acelatc. w)uch Involve% the 

formalK>n of Ihc radKal calion of amu*. occur3 
c~~Iuw~cI~- at lhc orrkr. and puru.po5llnjns l 1 hc 
very much greater rtaclivil) of ?.mclhoxynaph. 
rhalcnc than ?.mcth~lnaphlhaknc: 15 alum consI+ 
tent with a \~~hcan~ degree tti ckctron lran&r tn 
~hc ~mntirioo rla~e.* Only a UMJl drt’Tcrencc in rc. 
activily would be expected if the reaction proceed 
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ai by a pure atom-~ransfcr pathway. II II Ihus argu. 
ableIha1IhcnXclionprocccdsA7Ibc&icaluIion 
(9 (scheme 2). Iho& ooe CannoI be lure whether 
iI is a pure elecIron~Innsfcr reaction or tl Iherc is 
alsO WllW UnnponcaI of a1om IrWlsfcr as well. 

‘The relatively lou reac~w~y of Z.asetox)-naph. 

thalcne and ?hcnzoyloxynaphthcnc (Table I I in 

thou rc~ctionr ix also consistent ulth ilzl clc~~ron~ 

transfer mechanism. 

2. fkntybxynaphthalene reacts u-lIh coppcrl I 1) 
chlmde IO gwe I.chl~~o.?.kntyloxynaphlhirlenc 
Ihe fcailcbon IS conr~dcrahly 5lowcr Ihan lhal of 

2-methoxynaphUtalenc powhly due IO the inter. 
rention of IIC~IC effc~~~ In con~~~s~ IO this rc. 
actton. rcawon of ?~trntyloxynaphrhalcnc with 

coppcrcll~ hrwn~de I\ much mow rapid and give\ 
m PJJIIIWI IO Z.bcnzyloxg. I .bromonaphthalenc 

t 17%). I.bronw.?.naphthol 161%). dl#.n.aphthol 
I I-J%). ilnd bent)-1 brom& I 10’21 ‘The formalIon 
of I .bromo.Z.naphIhol and dl.jl.naphthol probabl) 
md~stcs the mIermcdtac-)- of rhe ?.naphthoxy 
r&14 u-hK-h can e~hcr rcac~ ulth coppcrrll) 

brotnlde to g~c I~brorno-2-naphthol or dunerite. 

1’)~ 2.naphrhoxy radical (7) CPII either be fMmcd 
tia a four.cenlre ImsiIlon xlalc (51 as propo& 
for ~hc rcaclions of 9.alkoxyanthraccncs or by kns 
of a bcnzyl group from the radical calion 16) (cf. 
Scheme 3). Funher SIU~K\ are In progrcts IO 
dlrlingutsh between ~hcse powbMcs both of 
which woukl also utirfoctonly amount for the 
formalton of knryl bromide No sal~~faclor). 

explanalim can be odvticcd lo cxpbun the forma. 
Iron of I.bcntyl-2-naphthol This IS formed by 
hcamg ?~bcnzyloxynaphIhaknne In a scakd lube 
aI 2.50 for uvcral houn.’ but iI is di&ulI IO see 
u-h) coppen Ill bromnlc should catiyu this 
rcur-xnpemcnl al MY particularly u-hen copper1 I I) 
chloride bar no el?cc~ at I>?” 

Ihe ~CPCIKM of I -meIhoxynaphIhalcnc uIIh 
coppcti I I) bromtdc in benzene gave a mixture of 
I Aromo~4mcIhoxynaphIhalenc (2) and 4.4’.dl- 
mcrhox y. I. I ‘+inaphIhyl c’l’able 3 I 1 hl\ IaIIcr 
was conIammaIcd by a trace of uha~ appeared. on 
the hasI\ of IIS rctcntctm lime In g I c and elemcn- 
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henzcnc dtchloride. <‘hbnnalmn with Iwo rnokr 
gave the comspond~~ 3.3’dichloro compound 
‘I’hn Iacwr was ~1x1 &rained from 4A’.duncrhoxy. 
3.3’.dinlfrc+ I. I ‘.binrphthyl 1hcreby ~labbhing 
the position of chlorination. 

‘The rcacwnt of I-dhoxynaphthalene with both 
coppcrtll) bum& and chloride gave 1hc appn~. 
pna~c l .crhoxy.4-hloge~phthrlcnc and 5.4’. 
dtcthoxj I. I ‘.hmaphthyl I 1 ahlc 31 ‘T’hlt laflcr 
wn5 ~~ompanted by I~JUXS of tsomerrc compound\ 
I hcrc was IX> cvtdcncc of any rcactlon m Ihc W- 
posItton po\siMy due IO ~~cr+c cfTtit\ u-tth the 

rather Lqcr alkaxy group 
1 hc SMR ~pccwa of I .alkory.j.hal~~nc’ruph. 

thalenc\ arc charac1etircd hy a doubkr ccnlrcd 
a~ r 1.26 3.U with a couplmg conn\~anf of 8 Hz 
‘l’hi5 ~pnal I\ assigt& IO the prowrt at ~bc 2. 
powlwtt 1 hc vgnal due IO thtr proton m I. 
i~lhoxynaplhakncs appear\ i(\ a pour of douhkls 
II - 6 iln4J 3 Hz) iti I 3.1 .J.I( 8, it rctult of coup 
Imp u-lth the protons a1 the 3. and 4~pos111oncl\ In 
I .mcrhoxynaph~haknc and I .hromoA-mclhoxy. 
wphhrhaknc the methyl cd rttc rncthoxyl group I\ 

clo\c IO the proton In 1hc ?.pov1ion ‘I’hl\ *-a\ 
dcmonnrlratcd by the ckcrtatkn of a nuclear 
Oterhauvzr &cc1 Muccn 1hl\ proton and the 
pro1ont of ~hc methyl group 

F.X~lMz.+lU. 
ldcafwr d cmpunbr m co&mod by m.p. and 

m.m p bc-m. cm dIRradSMRspcc. 
IR. UJ (iI<. Jnal~ur lit \pccrn *-crz rccwdcd *s 
SUJ~I mull* on a Pcrktn I:lmer 2%’ gntlry r~lrrmtctcr 
Slur rpn;tra m dcuerwhkxdam on a Pctlm Flmcc 
RIO rpccrtwYbc1cc SI 60 MHz uuq I’MS a* an u¶1c1lld 
standard mars spectra on an A I: I MS9 rpcc~nmnc~cr 
<;I (’ analyst *crc CUTWJ 0~1 on knrcnc dn3 uwq 

l Pcrtm~Flmef~II@AqJdcARnTbuopa@llnqlhre 
daerea cohurlnr for VaJwnlS mlxlurcs C’otulan A was 
packed wlh l IIKWW gum ruhhcr F 301 wt AW~l>hl(‘S 
80-100 meti ( hrwnw~h Ci. 2 5 97 (. cdumn H wth 
Xt: M ? c~anncthylmeihplulrcoc CM O.H<‘S ccl~rc 
80. I20 m+xh I 9. column <’ wtth (‘artmwa~ 20 S1 on the 

8unc \uprur( 
.UlUrrroL C‘oppcrlll, twombdc and cbkxtdc wcrc 

dncd and ground a* pfc~~u~ly dcuntwd .* 

Urcrc rtr~ns <of 2.allr>rv. urJ .‘.a~ r~ruraaph~holrnrr rtrh 
copperi II I haltdrs 

(Jb tindrt kr~rJ~~SWll,,l ~lM,‘flrWW A \l$owJ\ly- 

r11nnl mlrlurc d lhc wtnl1Iulc8l ruphlh~J~rbc t0 O? mdl 
Uw! Coppwlll, hdldc IO 4mdt I” ulJrcn1 1100mI~ -*s 
rcilurcd. mdly unttl cvdutmm d hydrqcn Ndt 
cewcd r’he msduhk cappert I) Ndc was Mtcrrd dT 
and the hl~wc cr-•puwcd IO drymr <‘ryrraIkzum d 
Ihe ccwhJc ftwn Mea4 yrc lbc approptulc ?.Jkory. 
I .hak~ncwuphrNcnc I -9%) foe IUCIKWIS d I. 
m&mS) and I ~tcho~yNpblbJcnc3 In aJI rcuIlon% lhc 
pr~xlw -a\ uuJywxl hy (;I (’ uwng cdumn A operwq 
at ltwlrf Iahk II 
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