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Summary. Fluonnated hiaryl derivatives Y-C6H4-AT-OH (I’ = F, CF,, OCF3) are obtazned by coupling 

Y-C,H,-Br@) with anions derivedfiom ArOH vza a photostunulated Lb 1 reactron 

J.F. Aunnett et al. have shown that halofluorobenzenes F-C,H,-X treated under SRNl conditions by 

nucleophlles Nu- (CH2=C(O-)R;28 -SR;2b -PO(OEt),)2c give substltutlon products F-ArmNu where 

fluorme IS retained. The CF, group was reported to be compatible3 but no mention of the effect of OCF, 

group on the S,l mechanism was found in the hterature. Recently electrochcmlcally4a,d or 

photochemically4b-s stimulated S RN1 reachons between ArlX and Ar20- were found to give bqheny14m6, 

phenylLnaphthyl7$8 or binaphthyl7,s denvatlves. 

We report now the first examples of S, 1 reactions between phenolates A-D and naphtholate E and 

various fluorinated aromatic substrates Y-C6H4Br (1, Y = F; 2, Y = CF3; 3, Y = OCF,) leading to 

fluonnated biaryl derivatives Y-C6H4-ArOH Results are summarized on Table. 

Reacting p-Bromo-fluorobenzene 1 with the ambn from 2,4-ch-tert-butylphenol A or from 2,6-dl- 

ten-butylphenol B gives the biphenyl derivatives 4a or 5a expected from the radical attack of FC,H, on 

the only nucleophilic carbon site available, The anion from C IS unexpectedly less reactive than that from 

D which carries the OCF, group, but both give blphenyl denvatives 6a or 7a, respectively. 

p-Bromo cy,cy,cy-trifluorotoluene 2 yields blphenyl derivatives 4b or 6b when treated with the anions 

from A or C, while the outcome of the reaction is more complex when the anions from B and D are 

involved (Scheme 1). 

- 5b IS obviously derived from the lmtlal biphenyl derivative which behaves as a nucleoplule, and 

undergoes a second S,l attack by CF3-C,H,. on para position; such double substitution is unprecedented 

with phenolates. 

- Sb is also derived from the Initial S RN1 product, which undergoes an ionic attack of CF, under 

base condltlons of the medium. Slmllar defluorinatlon reaction IS known to occur when CF, IS activated 

by an electron releasing group in the para position9 as found on the precursor of S’b [P], This compound 

(m-p. 155°C) is identical to that obtained m the laboratory in 96% yield from the photostimulated S,,l 

reactlon between E and p-Br-C6H-4-CN (Scheme 1). 

The anion from D gives rise to the tnphenyl 7b together with the terphenyl 7’b which 1s formed by 

a second S,l reaction of the radical CF,-C,H, on the other nucleopiuhc site available on 7b as 

previously observedU6 
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S,l Reactions between substrates 1, 2, 3 and Amens from A-E. 

Nucl&qhles Substrates Prodwts (yield %) 

1 Y-F 

2 Y=CF, 

3 Y-OCF, 

4, (48) 

4b (27) 

4c (63) 

4 - 
Y ’ OH - _ 

H 
+ 

1 Y=F SP (30) 

B Z Y-CF, 5b*, S’b* 

3 Y=Oc& SC* 

OH 

- 
- 

RC+OH Y -Q-Q 
OR 

C R= CH, 1 Y=F 6r (15) 

2 Y=CF, 6b (20) 

3 Y=OCFx 6c+ cc* (45) 

D R= CFX 1 Y=F 7s (47) 

2 Y=cF3 7h (29) ; 7’b* (37) 

3 Y-OCF, 7c (47) 

OH 

E 
1 Y=F 

2 Y=CF, 

3 Y=OcF, 

Rn (31) 

.Sb (55) 

EC (40) 

5b* Y=CFs (16) 

SC’ Y=OcF, (LO) 

5’b* (38) 6*c* Y= OCF,, R- CH, 

7’b’ Y= R = CF, 
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Scheme 1 

p-Br-C,H,-OCF, 3 reacts efficiently with amens from A or D to give the bqhenyl derivatives 4c 

or 7c, but a surprisingly sluggish reactlon with B yields the disubstltuted denvative 5c, analogous to 5b. 

The reaction with the anion C gives a mixture of blphenyl and terphenyl derivatives 6c + 6’~. There IS to 

notice that D behaves excellently as a nuclophile as evidenced by the exploratory reaction with 0-Br-CgH4- 

CN which gives 9 in 86% yield 

The naphtholate an1011 from E reacts with Br-C+H-4-Y to give variously fluonnated phenyl-l- 

naphthyl denvatives &I, Sb, SC. 

All the above substitution reactions proceed via the classical four-step S,,l mechanism deplcted on 

Scheme 2 as evidenced by the reactlon leadmg to 8b taken as a model. The reaction did not start in the 

absence of photostimulation and was significantly slowered by addition of I) p-dmltrobenzene which is an 

electron trap for the radical anions, CF3-C6H4-Br-’ (Eq. 1) or CF3-C6H4-Ar-‘, (Eq. 3), ii) galvmoxyl 

which scavenges the radical CF,-C,H,* (Fq, 2) 

y -F, CF3 0CF3 ArO- = anions from A-E (see taste) 

2 Scheme 

The straighforward coupling between Br-C,H,-Y and ArO- provides thus an access to a new group 

of fluorinated blphenyl or phenyl-l-naphthyl derivativeslo, and extends the scope of the S,l reaction. 
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All reactions were carried out m liquid ammonia at -33°C (20 ml) in which ArOH (A-E) (4 mmol ) 

and t-BuOK (4 mmol ), and then the substrate (1, 2, 3; 1 mmol) were successively introduced. The 

solution was irradiated by UV light through Pyrex until consumption of the substrate (1 to 2 hours). 

Products were purified by preparative thin layer chromatography and the yields (calculated upon 

substrates Y-C,H,Br) are those of pure products. All products, except Sb are new and have 

spectroscoprc data (MS, NMR) consistent with the structures. 
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