
Tefmhdmn Leaem. Vol. 35, No. 16. pp. 2541-2544, 1994 
ElmvkrsciiLJd 

RilltCditloreUBhill 
OO404039194 S6.OWUJO 

0040-4039(94)EO327-T 

Nucleophilic &m-Fluorination of 4-Alkylphenols by Hypervabnt 
Iodine Reagent and Pyridinium Polyhydrogen Fluoride (PPHF) 

A Novel Route to 4-Fluorocyclohexa-2,Sdienones 

The use of hypen&@ iodine reagents such as pheqkdbe bis(tri& oroac&&e) (PEA) or 
. . 

~dketate(PIDA)innowwell doatoleated.The6eelectrophilic~havebeenusedfbrthe 

syntkis ofmany 4,4dis&tituted cyclohexa-2,5-dkones fiom phenols by intem&udar orharamolecular 

trappin ofthe intem&iibyaromatic ringa, ox&& alcohols, acid& amidesl-8. 

WenowwishtoreportonaccountoftheimportaaceofthesdactiveirmorporationofBuorineinto 

organk cxqxmnds9, a novel and googal synthesis of 4-fluorocyciohexa-2_5 dkumes !%om 4-substituted 

phenolsusing hypervalent iodinereageat PIFAwith pyridiniumpolyhydro8enGuoride(PPHF). 

A typical -aI procedure for the react& of tetrahydromxphtM8 is as Mknvs. To a stirred 

solution of phenol 8 (300 mg, 2 mmol) in methylene chloxide (40 mL) was added at 6rst pyridinium 

polyhydrogen fluoride (30% py : 70?41 HF w/w, 0.5 mL) then Ph40COCF3)2 (l.lg.2.56 mmol) at room 

tempeaahue.Themixturewasstirredatroomtemperature for 30 min. Excess of solid K2CO3 was added and 

theresultingmixturewasBtirradinthegameconditionsforSIllinutes.Atterfiltration,theor~filtratewas 

evaporatedandtheresiduewasfladr~~overSiOztoyielddienom9(220m&66%). 

The results reported in the table show that m01lo and polycyclic 4-Iboro@ohexa-2,5di~ 

were obtained in &ir yields from the correqom@ phenols. 

The postulated mechanism implies reaction of the reagent PIFA oo the phenolic group and trappin of 

the result@ intermediate by a nuckophilic fluoride. 
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Fluolinatkm ofphenols with Phr(OcOcF3~ and PPHF 

Startin phenol 
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FomutionoftheknownPmmmx ketone3asahy-productwasobsend~gtarting 

pcaacxesolllO.Thisoxidativedimerdioncanbe awuuntdforbyasimilarprocess: 
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Tbe syathesis of 4-fholwyc~-2,5-diecKmes previou5lymportalinthelhemtwchavebeen 

caniedoutusingdwwopM& flmorhting aguts : thorinelt, t CF,OF”, 
. . 

pwchloryl fluoride C103F13, N-fluoroperko~ 14. Au these wagents require special 

equiplnch due to t?Kir llns&uy and toxicity. The Iuldeo~ flwrhth of plK!Qols with 
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a) : yields are fbr isolated products atIer chromatography. New products (5,7,9, llb) gave 

satihry spectral data (MS, 1H and 13C NMR).and the expected analytical (HRhIS and/or 

microanalysis) results, except dienone 7 which is unstable. 

b): !kkctedspectnidataofthenewproducts: 

s : lH NMR (200 MHz, CDC13) : 0.92 (3H, t), 1.91 (2H, III), 6.25 (d, J = lo), 6.85 (dd, J = 10 and 

7). 13C - : (50.13 MHZ, CDC13) : 7.4 (d, J = 7), 31.8 (d, J = 24), 89, 5 (d, J = 163), 129.5 (d, J = 

S), 145 (d, J = 22), 185. 

7:1H~:6.1(1H,s),6.22(1~d4J=10and2),6.98(l~dd,J=10~5).~3CNMR: 21.4, 

28.2, 92.5 (d, J= l61), 123.8(d, J=4), 131 (d, J=7), 140.5(d, J= 19), 162.5(d, J= 13), 185.7. 

9 : tHNMR : 6.06 (H-I, s), 6.20 (lH, dd, J = 10 and 2), 6.82 (IH, dd, J = 10 and 6). t3C NMR : 

20.5, 27.4, 32.0, 38.3 (d, J = 25), 87.5 (d, J = 163), 123.9 (d, J = S), 129.3 (d, J = S), 145.8 (d, 

J = 23), 158.7 (d, J = 19), 185.5. 

llb: IHNMR: 1.20(3H,s,),3 (lH,d, J= 16),4.51 (lH,m),6.06(1H, s), 6.30(lH,d, J= lo), 

7.30(lH,dd,J= lOand7). 13CNMR: 15.8, 21.7, 30.8,31.2, 31.8,34.9,38.6,47, 51.5,57.5, 69.2, 

90.5 (4 J= 164), 123.5(4 J=4), 130.6(d, J=7), 143.2(4J=22), 158.5(4 J= 18), 184.5,217.8. 
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