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Marry~calPJ=ad== areknown for in~onofhydrcacy fumtiom inkammtic 
carpxxnds; ~,fewofthesearegenerallyappLicabletobothactiMtedas~11asde- 

activatedammatics. Suktitutedpknolshavebsen~byeleztm%micalmsthcdsat 

the amde 1-3 aswlellasatthecathcde 4-6,butagain,thsssaremtaFplicabletiachieving 

nsgativtzlysubstiuted#xmols. Thianotepresentsanewhzchniqwfar prepara~ofaro- 

mticphenolsbearingnegati~substituE!nts. Mditimally,sawinsightisgivenin~ths 

electrochemical~~ofnegati~ysubstitutedarcmatics,aclassof~~ 

dired~ti~el~~has~dlmSistQltirely~todate. 

The~ofthis~~evlolved~studieswiththemediun,trifluDlmcetc 

acidcmtainingscdiun triflwmaceta~asmpport&el.ectmlyte. ==wctedt=pfdJY 

oftrifluorcrnethylradicals,folnedviaKolbeelectrolys~,tooccurwithnegativlelysub- 

stitutedaxmatics 788 ;hmever,toowsurprisecmlyaryltrifluxoaceta teSwsrefonwdin 

additiontothegaseous Kolbeproduct hotisolated);pmvidsdthatelectrol~iswaspw- 

fonwdathi~positivepotentials. Amngthsammticsstudiedwerel,4-dichl~, 

nitmhuenetibenzotrifluoside. Because of the very high El,2 valuss ex&mted for these 

oarpoundsand~~toooxidationofsolvent,~meaningful~~potentialscould 

be~inoursolvent/~~e~l~soluti~. 

Electrolyses (Table I) were carrie&outusingaPARMcdel173 potentiostatwitha single 

or a 3unparWmtcellg ccmta.inhgCF3CD~CF3032Na solutimand 2-10% triflmmacetic 

anhydrideto ensum~~conditicns. The solution intk! ancde mI&mAmntwasmag- 

neticallystirredunderaN2atmq&ere. ThecathodemscarkqorPt. Afterekctrolysis, 

theanolyte~pauredintowater,extractedwithHX13,theHX13extractsdriedwera 

anh@mushQS04,evapxatedandtheresidueexamimdbycXcma12'columof20%SE-30on 

AnachmwABS. Table II anpares ths results of electm&mical acyloxylatimofbenzo- 

trifluoride indifferentacidmd.i.aurx5erothxwiss shnilar~tions. It is mt 

thattheacyloxylates~ykeckhinedor theco~phenol~byhydrolys~. 

Takentogetherseveralpiecesofevidenceaeantosubstantiate~mecfianismin~~ 

the arumtic substrate is eledmmidizeddirectly, follcwedbynucleophilic attackof 

thecaticnicspeciesbyacyloxylateanion: 

*Aaressa3 meqmxkn~tothisauthor. 
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6 I= 6 - +* 0 
+ e (1) 

X X 

0 0 
+. +Rm2- - & -R + e + H+ (2) 

ltliseddenceisasfollws: 
(i) Ths lousst current efficiency is observd for thz aI-ClIBt.iC~tobE? 

mst difficult to oxidize, i.e., nim (Table II). 

(ii) Highpositive electmlysispatentialsaKe~. 

(iii)Theproductsare'fomredwithahighorthoandparaoontent,oonparedtolaeta. 

In a radical m&an&n, i.e., via aId& of X02. (fmn discharge of the - 

anicn)ahi*pwcmWge ofn&awculdbeexpcbd. Notetitear1yworkby 

~scnandothfm33ddmbsessmhaspcies. 

(iv) The currerltefficiencyofacyloxylation iMmaseswi~increasingacidstrength 

(Table II). 

Acarpetingrmodicreactionof~~oxidaticnisdischargeofthe~~te 

m, 

XO- -) FC02.+e 
2 (3) 

=2- 
.___$ R. +CD2 (4) 

2R. --pR-R (5) 

intichtdlesequeme (3) to (5) is the wzll knum Kdbs reactim. 

LittleormE1/;! 
oxid datiexists forcarbxylatis. Hcwever,itcanbeinferrdon 

~basisoftheresultsofTableIItbattheoxidationpotentialof~~~in- 

creasesinpsitivevalusastkRqroup becumsmxeelectmnwithdrawing,resultingh 

acorrespading~intheeffective"windaw"aruseNpositi~~ti~rangeOf 

tdlatndhn. 

~nuc~licreadionsof~~y~ti~lysubstitutedcation-radicalshave 

notbeenp3miouslystulied. ourresults ~tlyindidxzthatcaticcl-radicalsare 

formedandthatthenucleophilic~ofarcnraticnegativelysubstitutedca~ 

radicalsareverysknilartoarcfmtics pJ_wiowly studied.3 

Suchquestiansastheroleofadsorpticrmofsubstrate,and~scapeandlimitations 

ofthisnewelectroorganicreact~withregardtoothernegatively~ti~~aro- 

maticsisunderinvestigatiOn. 
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Solventa/ 

l!&clnlyte Haixxial Prodwtsb(Current Efficiency,%) 
Atunatic(ccar.) (ax=) (VvSscE) lMT&b°C. IsanerDiatribution 

l+Dichloxx~ WA/NaTFA Pt(3.4jC 4o" d Triflwxwcetates (1.2);2,5- 
benzene (2g) 

IS;"" 
dkzhlw1 (43) 

Nitznbenzene TE+A/NaTE+A Pt(4.31C 2S" Ni+zxhxiols (29), 
(0.5@ o:m:@2.6:4.3:1.1 

Benzotrifluxride TF'A/NaTF'A c (3 to 5je 2S" Trifbxwceta~ 
(0-g (O.!g o&=0.30; phenols 

WAA (5%) 

Benzotrifluxide TJ?A/NaT!?A Pt (3 to 5je 2S" !Priflwxxacetabs 
(0.2w (L.cq$. o&=0.39; pknols 

TFAA (5%) 

(SW, 
(3.7%) 

(57%), 
(9.7) 

a) TFA, trifl wruacatic acid, reagentgrade;NaTE'A, saliuntrifl~~cetate; TFAA, 

trifbxcac&ic anhydride 

b) lbtalofes~sandphenols (rrolbe~notincluded). 

C) TSr~taellwaa ueedto avoidpoaaible redwtbnof substrate. 

d) Ahigherthannonnalteqeraturewasueedto kccease thesubstrate solubility. 

e) Gne-azqxirtxsvzntcellused,butthereference (SCE)wasseparatedfxxxnthea.wxkby 

ahgqinprxke. 

TABLE II: cuRRlwrEEFIcIEwY~'IcNoF ~RIDEATPtWITIiACIDUSED 

Carbxylic Acida 

-- 

@3c02H 

ClCH2cn2ti 

HCOZH 

w3c02H 

Fa(H20) Total Current Efficiency of Prodwtsb 

(0) 67 

2.9 10 

3.8 4.3 

4.8 1.4 

a) Ihee~l~ismedia~~~w~sodiunsdlt(1M_) 

bf lwSl0feswrsazxi@enols(Kolbep?x&ctsnotincl~) 

C) Electrolysis azMwted at SSOC. 
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