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Abstract: kx&hvuene. Z-haiopyidines ((7, Br). Z-chioroquindine and I- 

ha!ottqhthdenes (Cl, Lb) reac: with acetqhenone enokzte ion in DMSO by the &,I 

mechanism catalyzed by sml, 

Thearomatic~~~~~~or~l,hasbecnshowntobeanarcellentnwansofaffecting 

thenl&oph&substitutimlofunactivatedarmnaticcompounds~ WitlIbl0lWiIlgglDUpsWith~ytypes 

of nucl~philes. The ma&a&n of the reaction is a cham process, snd the propagation steps are shown in Scheme 

~‘inwhich~andradicalanionsaremtanaediates.However,~cchainprocessrequiresan~~onstep(eq. 

l).lllafnvsyStUWspontanaxt electron transfor (ET) from the nucleophile to the substrate has been obsenxd2 

WhnETdoesnotoccurspontanaou sly, it can be induced by light,’ by solvated electrons in liquid ammonia,’ by 

cathodically generatd ehtrom.’ by c&am inorganic salts6 sodium amalpm,’ or under sonicati~n.~ 

SCHEME1 

lnitiatlon stop: Rx+ r > OW 1 

Ropasationsrcps. tRxr > R + x’ 2 

R + NU- > WW 3 

uWlr + Rx > RNU + WV 4 
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a&ophenone aoion with I-chloronaphthalale.‘” The p-ldated l-eachn of kxwemem aad I-iodmaphthalare wltb 

acctophcwm amlate ion in DMSO gave g00d yieids of the substituti0n pmhct.” 

Sml,hasbetnusedasoncelectronreductarofmanyorganichalidw,‘*andwethoughtthatitcouldbeusedtoinitiate 

the Srwl reaGtkm of alyl Midcs. 

Acetopbplane~ionwasprepandinDMso,aad~~~ofFbloro-orb~, a solution of sml, 

in THF was dmpped to the solutica, but no substitutmn products were found (Expts. l-2). However, W~CJI iodobenzuz was the 

substrate, a 47 % yield of the substitution product a-phenylacet0p~~ was formed m only IS minutes of reaction (Expt. 

3)kq. 5) 

Phi + CH,COPh 

SllliflHF 

> 

DMSO 

PhCH,COPh 5 

With 2-chloropyidina and with a 1.1 rat10 bctwccn suktratc and Sml, the yield of substitution product a-(2- 

pym&l)acem+mm 1 was 28%. whereas w&h a 1:2 r-0, the pm&t 1 was obtained in 48% yield. (Expts. 4-5). 

1 2 3 

Thelulcbaltilchlomnaphthalclle as substrate gave a 47% yield of a-( 1-aapkhylv “2 ia4millof 

re&mll w&subsbaks&ratloof1:0.5.‘~Wka thesml, caaceneationiakeased,thereisariaeoftheyieldofsubstitutiua 

pmduu then with I 1.8 ratto. the yield of 2 was 93% (Expts. 6-S). 
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Expt. Arx CmrmlC) sml,,nlmdo Arx;smlz ram Roaction Time, min. ArCH,cow, ?+ 

1 PhCi (0.4Y) 0.50 1.1 IO 0 

2 PbBr (0.48) 1.0 1:2.1 10 0 

3 Phi (0.54) 1.0 1.1.8 15 47 

4 2-ClPyI (0.53) 1.0 i:2 30 10 

10 I-BrNaph (0.52) 0.25 I:U.5 15 Y3 

11 i-EkNaph (0.52) 0.66 1.1.3 LS 97 

12 z-c1Quln (0.51) 0.13 I %26 15 94 

%%CtUxB camed OUt in CU.25 l& OfwSO with 0 50 IIllIlOl Of acaophenon: eadate ions. 2-Xl’yr. = 2-hdogyridines (Cl, Br): 

I -XNaph - I-hzikmae (Cl. &), ~-CIQUIII = 2-chl~u1noline. 
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