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SW: In cmtrasttoearlierreports, It has been foundthatticmoperf1uomdlkane.s 

actuallycanreact SpontaneouslywithPi-QK, yielding fluoroal~lphenylethars as products. 

Evidence for an anionic chainmachanimn involving a branopkilic attack by the pbanoxids ion 

is presented. 

T?-E recent years have witnessed a growing interest in the reactions involving nucleo- 

philic attacks on the halogen atcms of C-X bonds.2 Dibrancperfluoroalkanes, such as 

CF2Br2 and CF2E!xCF2Br, were found to be susceptible to such attacks by a variety of nucleo- 

philes. 
3-5 

Notably, however, there is as yet no definitive evidence for a brmhilic 

attack on C-Br bond by oxygen nucleophiles, 
6 
one of the most ccmmn families of nucleo- 

philic species. In fact, Riot andwakselmanhavevery recently ccmmnmicatedthatphenoxidas 

do not react spontaneously with m2BrX (X = Cl, Br and CF2Br), altiugh the reactions can 

be initiatedbythiap~noxi~sandmercaptans.4 Tbase authors statedthatamercaptanwas 

necessarytoperfonnthe reactionbecause ArO-wasprobablytoo "hard"toattackBrCF2X in 

ths first step of the reaction,4 or because of tbs weakness of phenoxidas in capability of 

transferring an electron to the substrates, 
7 
Furtbamtore, the spontaneity of the reaction 

of 2-allylphol with m2Br2 was attributed to the participation of mnall amounts of 

carbanions formad in this system. 
5 

In contradiction to these allegations, we have foundthatPM)Kcanactuallyreact 

spontaneously with 1,2-dibr~2-chlorotrifluorcethane (1) in various solvents to afford 

phenyl etbars of the type PMCF2CFXY (X,Y = Cl, Br, H) in good total yields. Thus, potassiun 

pbenoxideand1, carefullypurifiedanddried,were stirredindiglyma undar argon for2 h. 

Ths reaction was slightly exothermic and could be carried out either at rccm mature or 

below. After werk-up, distillation gave the main product & Yields of tba minor pro&zt_s 

were determin ed by Cc analysis calibrated with pure authentic saaples. The results are shcrwn 

in Table I. 
8 

Formation of all the products can be best rationalized by an anionic chain machanism 

(Schema I). This scheme differs frcm those previously proposed in the initiation step (eq. l), 

which is now postulated to be a nucleophilic attack on branine by an oxygen nucleophile, the 

pb=noxi& ion. 

4937 



4938 

PhccF2c!FEk-c1 PlXXF2CFUH PKxF2CFC12 
p-2-2 

PKClT2CFEWH 

2 - 3 - 6 

Table I. Product Yieldsof the Iieacticnof PKlKwith1at RxmTemperature. 

solvent reaction Yield % (based on PkKX) 

time h. 2 3 4 5 6 total - - - - - 

Benz.+ crowna 19 80 1 1 7 I 88 

Digl~ 2 65 3 2 15 1 86 

Tetraglym 2 67 2 5 I8 1 92 

m? 2 59 2 8 I8 I 88 

mso 2 59 2 5 I6 I 82 

HMPA 2 65 I 10 12 1 88 

a. Dicyclokxo-[I 8lcrom-6. 

SchemI 

Pm-+Br-cFc1cF2Br - plmBr +-C!FC1CF2Er (and -CF2CFClBr) 

7 8 - - 

ZbndEJ- cF2=cFc1+ Br- 

Pm-+cF2=cx1- PhocF2c?x1- 9 - 

~+CF2BrCFBS l-2++(and8) - 

z+phDBr- z+pm- 

9+H+-dcmr 3 - - 

9+c1umcF2 - Er-~+-cFKF2Br 

10 - 

Pm-+c1cmr~2Ek- -Pml+Io - 

10 CF',=CFBr+Br- - 

Pm- 

11 + - 

11 + - 

L 

+ cF2=cFBr PlxXF2C!Br- 

11 - 

rn2= 
l-~+~(and8) - 

H+-donor _ 6 - 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 
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It isnotewxthy thatusinglas a substrate provides an additimalpiece of evidence, 

i.e., the lack of symnetry of 1 leads to the formation of an unsynmatrical olefin CF2=CECl, 

and only nucleophiles are knowh with certainty to add regiospecifically to the cF2-end of 

such an alkene. 
9 
Furthenmre, in accordancewithananionic chainxrechanisn, tha useof 

PMJH/KOH instead of PhDK resulted in significant retardation of this reaction, whereas the 

absolute yields of 2 (23%) and 5 (6%) ware increased. 

Apxrently as minor reaction pathways, "positive"-chlori abstraction reactions, 

eq.(7) and (81, were also involved, as inplicated by the formation of the products 4, 2 

and 6. - In fact, considarable armmts of 5 suggest that an initiation step involving a 

chlorophilic attack by Pm- (eq. 8) is rather likely. 

This cunplication wxld no longer exist in the reactions of PMJK with CF2Br2 and 

CE2BrCF2Br. In fact, wa soon found in a reexamination that they also reacted snoothly at 

rocm temperature without initiating reagent. With CF2BrCF2Br, although the reaction 

mS .cianewtit slam, the yield (up to 83%) of the main product P&CF2CP2Br was actually 

better than that fran the reaction with CF2BrCFBrC1. Similar results were obtained with 

CF2BrC!FBrCF3 asthe substrate,andagain, theenteringPhOgroupen~uponCF2.Finally, 

tha reaction with CF2Br2 under similar conditions likewise gave the expected product, 

PlXXF2Br (23%). The similarity in pro&ct distriixtions suggests that similar mchanistic 

pathways are involved throqhout ouz reaction series. 

Table 2. F&actions of Pl-QK with Di.brcimperfluoroalkanes at room temperature 

Substrate Solvent 
Reaction 

Products and Yields (%j8 

CF2BrCF2Br PhXF2CF2Br~, PhocF2cF2Hz 

Penzene+crown 96 14 1 

Diglyma 36 66 1 

HMPA 6 83 2 

CF2--3 
Pl-m2CFExCF314,PmzF2CFHc!F3~ 

DMF 8 80 2 

CP2Br2 
Pm!F2Br 16, PhCCF2Hz 

Diglyme 8 23 5 

With the objective of eliminating a rsmote possibility that these reactions ware 

initiated by broncphilic attacks by carbanions derived fran deprotcmatim of the solvents, 

wemade use of tlxa nonpolar aprotic solvent benzene containing a catalyticanmmtof 

dicyclohexod8)crown-6. Data in Tables 1 and 2 clearly demonstrate that these reactions 

proceed successfully, and obviously, solventderived carbanicms cannot be involved. 

Finally, additional proof for the bramphilic attack by the phenoxide ion is provided 

by the mass-spectral indentification of ring-braninated prciluzts Br-C6H40CF2CF2Br (18) and 

Br-C6H4e2CF2H (19) in the PhOH/KCH/diglym system, which are most likely derived fran - 

the electrophilic attack of PhDBr on pbanyl rings. 

In separate experiments, potassim benzyloxide and isopropoxide have also been shown 

to react spontaneously with CF2BrCFBrC1, CF2BrCF2Br and CF2EMTErCF3, furnishing products 
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analogous to those fran pbanoxide in fair to good yields. Thus, the bramopbilic attack on 

tl~ C-E& bxdmay~llbe a general reaction of oxygen nucleophiles. 
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Satisfactory 'H-IWR, 
19 F-WRandMass spectra~eoMainedforallproducts. Selected 

Data: 

2 -’ lgF-nmr (neat), 6 TFA -4.1 (t, J = 9.7 HZ, 1 F), 5.7(d, J = 9.7 Hz, 2F); MS, m/e 

(X), 292 (3.5, M++ 4), 290 (13, M++ 2), 288 (9.3, M+,, 143 (33, PhOCF2+), 77 (100, C6H5+). 

4, 19F-nmr 6 -3.3 (t, J = 8.4 Hz, lF), 6.8(d, J = 8.4 Hz, 2F); MS, 248 (1.7, M++ 4), 

246 (9.0, M++ 2), 244 (13, M+), 143 (30, WOCF;), 77 (100). 

5 _' lgF-nmr 6 -3.5 (t, J = 12Hz, lF), 5.0 (d, J = 12 Hz, 2F); MS, 336 (2.8, M++ 4), 

334 (6.1, M++ Z), 332 (2.7, M+), 143 (48, PhOCF;), 77 (100). 

a, 
1 H-nmr 6 6.18 (dt, J = 48 Hz, J = 4.9 Hz, lH), 7.02 (s, 5H); "F-nmr 6 3.4 (dd , 

J = 15 Hz, J = 4.9 Hz, 2F), 79.2 (dt, J = 48 Hz, J = 15 Hz, 1F); MS, 256 (80, M++ 2), 

254 (80, M+), 175 (29, M+- Br), 143 (49, PhOCF;), 94 (83, PhOH+), 77 (100). 

x, "F-nmr 6 -0.5 (m, 3F). 1.5 b, ZF), 64.5 (m, 1F); MS, 324 (37, M++ 2), 322 (35, 

M+), 243 (3.9, M+- Br), 143 (31, PhOCF;), 93 (13.6, PhO+), 77 (100). 

18, MS, 354 (29, M++ 4), 352 (56, M++ 2)s 350 (29, M+), 223 (13, BrC6H40CFz + 2), 222 

(14, BrC6H40CFz), 181 (5.1), 179 (5.2, CF2CF2Br+), 173 (27), 171 (24, BrC6H40+), 157 

(66). 155 (68, BrC6HI), 63 (100, C5H:). 
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