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Wehaverecentlypreseuted evldencethattrlaryleulfonlumaalte undergo competing 

redicelandlonlc reactlonewlth 8odlumalkaxldee, aromatic hydrocarbone aad aldehylee 

(which rubeequentlyform eldolreelne) or ketone arirlngby redicalchalnreactlone, ard 

alkylarylethera uleingbyblmoleculer aromatic nucleophlllc dleplacementreectlone; 

diary1 eulfldee are fcrmed In both trpes of reaction. 12 We have alno ahawn that, when 

all poeelble eourcee of rwNxt.l chain Inhibitore are excluded from the reactlon mlxturee, 

the aromatlchydrocerbone areueuallythc~orproducts. Onthe otherhaui,thedellb- 

erate eddltlon of au Inhibitor, ruch (UI l,l-diphenylethylene or dlpaenylplcr&drazyl, to 

thereectlon puree caunee the product0 of the aromatic &11reactlone tobecome theujor 

once. We ncwhave evldencethatdlaryllodoniumalkoxlder behave ln arildlarmuumr. 

The reaction of 5.0 x lOA mole of pbenyl-ptolyllodonlum fluoroborate with 

7.0 x lo4 mole of eodlum ethoxlde ln 2.0 ml. of ethanol rolutlcnr at 71" for 90 mixI. VU 

id to give phenetole (9.5s yield), pmethylphenetole (2.6$), bensene (s$), toluene 

(36$), lodobenzene (56$), plodotoluene (47%) and a dxtme of blaryle (O.Ol$). ifhen the 

l eme reaction wae carried out In the ~erence of 5.0 x 10" mole ofl,l-dlphe~lethylene, 

however, there wee obtained phenetole (55$), pmethylF4wnetole (22$), benrene (5.2$), , 

toluene (4.8$), lodobensene (31$), and piodotoluene (629. Theee IUXI ddltlonal data are 

ehwnlnthe accoqauylngTableofIieeulte. Clearly, l,l-dlphenylethylene le functioning 

ee an Inhibitor oi a rmlical reaction which producee banrena and toluene; however, the 

presence of l,l-dipWnylethylenedoee notaffectthe rate of production ofphenetole and 

pwlphenetole, which arlee by conventlonel 4 reectlone. It le evident from the data 

preeentedlntheTableofReeulte that the effect of a relatlvelyemll~tof dlaenyl- 

pl~l7lhydr1~ylle aleotolnhiblttheredlcal chalnreactlomm end thue to~ermltfba 

araatlc ~rerrctlonetobecomedalneut. 
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Ue l u@gestthattherdlcal chalnreactlone take place ae rhovnfor thedlphenyl- 

lcdonl~ catloo end the leopmpoxlde anion, for example, In the wxampanylng Reaction 

SChOW. In ddltlon to the InhibItIon data cited above, there are three additional fact.8 

vhlch sum thepropomed mechaulev. (1) Thewe of aphenyl-ptolyliodonlumealt lead8 

to the formation of nearly equal emcnmta of benzene and toluene; thle lack of dlecrlm- 

laatloninthe formationof arylmllcale has been obmrved in other rdlcal reactlone of 

dl.yllodonlum ealtt?w3 (2) The apparentratee of the r&lcal poceesea varyvlth the 

aUcamlde lonumdlntheorda I-FPO->RtO->HeO-. The order of carblnyl C-Rbond 

dlesoclatlon umglea for the correepondlrrg alcohola Is H-C&OH > E-CR(CR~)OH > 

H-C(C&)&R,4 aml therefore the agpuemt rate sequence cited above l* that-ted In 

conmlderatlonof therapectlve~atlon rtepe. (3) Small amounte ofbiaryle, the 

productoofchaln termlaatlonreactloxm, ue farad ln the reactlonmlxturee. 

Thefactthatabaut 3tlmea aa ~ch phanetole ee pmethyl~enetolele produced in 

the reaction of *enyl-ptolyllodoalm flioroborate vlth eodlum et&oxide conetltutee valid 

addItIonal evidence for the aromatic nucleophlllc eubetltutlon pro~eee."~ whetherthe 

dleplacement takea place on the cation or on the dduct of the cation with ethoxlde Ion, 

p-CR&Q(OC&)CeRvI,~euggemted byReutovard hla co-vorkere6 for related q&ems, 16 

unknovn at parent.7 

It ie oflnterwtthataxygen ofthe air doea not Influence the reactiona of the 

dl~~odonirue~~vltbeodlm~~~dw, vhereae a marked Influencewar noted In the 

correqmndingreactlone of trlaryleulfoniumralte with eodlrnalkoxlder. 
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Reaction Scheme 

Radical ChainMechanism 

1. Initiation 

Fh21+ +Me$xO- e PhJ-o-CEMe2 + 

(F&I', 'o-Clw!2)a + Ph21. + .o-CEMe2 

+ Ph* + WI 

2; Ropegation 

F&I-o-CJ3Me2 + Ph* -> PhE + F?QI-o-&e2 

Rl~-O-&e2 -> Ph21* + C&COcs 

meI* -> Rl' + Phi 

3. Termination 

2Pb.-> Fh--ph 

ph. + I&&E-o. -> Fll-o--CBMcn 

a (Ph., Ph-~-O-CD&) maybe formed at thlo point. 
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Table of Resulte 

Reaction of (C&IAr)+BF4 (O.oooS mole) with RaOR (0.0007 mole) In ROR (2 ml.) 

for ~rin.inArgonAtmoq!here IngealedPube 

Ar Additive RO' $ Yield Productr 
we wb Cdkm p_cvRToR Cew $$7RrY 
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DFTHC 
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DPPHg 

lOld 

DPIG 

Eta’ 

” 
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3r % 9.5 2.6 56 47 

5.2 4.8 55 22 31 62 

18 21 39 11 37 60 

68 14 92 

6.0 & 100 

50 28 99 

8P 47 68k 

321 69 100 

51h 20 100 

7 79 91 

0.1 80 91 

a Yleldr were eeeentially the eeme when reactions were carried out In air 
b 5.0 x 10'4 
c 2.5 x 10’~ 

mole l,l-dlphenylethylene; 6'i'+$ recovered unchanged 
mole dlphenylplcrylhydraeyl 

d Acetone obtained In 74% field 
' Yleldr were eesentially the same when diphenyliodonlum chloride wee wed 
* Acetone obtained In 33% yield 
g 2.0 x 10-4 mole 
h Acetone obtained in 37$ yield 
i 1.4 x lOwa mole AaOUe 
3 1.4 x lOwa mole NaOIk and 7.0.x 10s4 mole DPE (90$ recovered) 
k An explanation for thlr result will be offered in a forthccdng paper. 


