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Summary: Reaction of Qem -dihalides R1R7CX (X= Cl or I) and of 
PhCCl with AgBF at room or sub-ambient te?iperatures affords the 
corresponding &-difluorides and trifluoride in unoptimised yields of 35-S&%. 

The appearance of several recent publications describing the 

construction of CF and CF 
2 

moietieslm5 has prompted us to reveal our 

own method for the introduction of CF2 and CF 3 groups. Previously 

reported routes to m -difluorides employ' harsh reaction conditions, low 

temperatures, or in situ generated fluorination reagents. 1'6mg This 

limits the range of precursors that can be used in these transformations, and 

causes concern over their viability for substrates with sensitive side-groups. 

We now wish to report a mild method for the conversion of Rem 

-dihalides and trihalides into the corresponding fluorides at room or 

sub-ambient temperatures using the readily available reagent silver 

tetrafluoroborate. Although there are scattered reports of this reagent being 

used to effect exchange-fluorination as a side reaction with certain 

mono-halides, 
10-13 it does not appear to have been recognised previously 

that the process can be used for the preparation of di-- and triifluorides. 

When silver tetrafluoroborate was stirred with various 4em -dihalides 

or trichloromethylbenzene. the corresponding fluorides were obtained in 

moderate to good yields (Equations 1 & 2. and Table 1). Dichloromethane was 

the principal solvent used. but the reactions also proceeded satisfactorily in 

diethyl ether, or in Freon 21 (CHFCl,) at 0°C. It is important to 
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m i II i m i .st’ t Iit> 3mou1k t elf 3[1ve[lt itiou.? water- in the r.eaction mixture. Hence, 

~l~-ic?ci .sol\‘6~nts were used and the silver tetraf luoroborate was handled rapidly 

i r~ 3 tlr > bo.~ Even so. ttlc, formation of hydrolysis products with the benz>,lic 

(li(-trtclr ides (-ould not bcl complet_ely- suppl.essed (Table 1, entries 2 R 81. 

The start ing di ha1 ic-les were obtained by- standard syfktllet IC methods: 

tk)c (dichlorides from the I-equisite ketone plus PC15 or SO,Cl._,. at111 
- _ 

ttle cli ior1idr.s from I he rderlved hy(drarone ~1 us I1.‘EtLjN. Thu.- our 

method I epresents a*, alter nat.ive 10 those previously repor t ~tl tot t hc, 

t r ansformat ion of a (‘arbonyl into a (‘F 2 YrouP. 

TllIlS, t hew prf~liminary results indicate tliat silver. trtr-aflunroborate 

is calxihie of brirlying about t-h? conversiorl of both berlzylir orrd rrc~rr-ben~ylic 

cx, groups to CF 
1 ‘I 

2 
, of CX‘, groups in k)oth cscl IC atld ucycl i c 

.systems t-o CF., , 0 f tmt tl non t ermi rra I ( ketone dr1.i vend) arirl t vr.mi na I 

( al (lehyde -deri ved) CX 
2 

c,roup.s t 0 CF., , and o t brn~yl i c C.X II grc1up.s 

to CFL3. It should be rrotetl. trowc,\,er, t~tlat under our starkttar-d cotldi t ions an 

aliphatic trichluride (tic1 llot affol-d ttlr corresponding triftuot ide. .A 1 so, the 

1101, bc?tiz),t ic terminal dichlorides RCII CHCl,_ (K-r’ti.13~~) fai 14 to 
2 i 

r’eact even iI, dichlor-omet bane at reflux, bllt diflrlorinatIcrn W;AS successfull& 

achie,ved by switching t-o thr ctrrresponclinq diioditlr (Table 1. entry 1). Tllis 

suyyrsts that whrrc chlclrides arc’ relu(:tant to rcxact, the use of iodities may 

be successful. 

It seems 1 ike t 5’ that t_tlese react ions pl.occ~prl yi2 cat i otli c 

intet mediates, generat cad by s i 1 ver 1 ndurrd dehal oqenat ion, wh i ch undergo 

nucleophi lit fluorinatio*l by t.etrafluoroborate aniorl (Scl~k~rne 1) Collsistcant 

wi ttl this mechanism is thp observation that cscharlgr did riot occur‘ wittl either 

z+z- dichlor’oc-ycIot~e.uanorle or 1 . 1 rlic-hloro 2 met hyl -2 ptlrnylcvc t op~‘opanc’. 

.snt>.sttates which are reluctant to undergo SN1 1 ikc r t,ac-t i0n.s. .AlSO. wt1c!n a 

Ilalf c?quivalerlt of silver .salt was usf’d n_r mono fluor.idr was isotat(Td. 

Support incj a mochani sm involving a fluorine ~st ah il iscad cat i 011 (Sc‘tlrmc> 1 ) 

We are rant i nu i n<g t 0 i nve.st i qa t ~1 the synt.het i c SC-opt’ anti mechanist ir 

asP<‘c-ts of thesr fluorinat ions. 
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Table 1. Exchange-fluorination by reaction with AgBF4a 

Substrate Product 
b 

Yield (%) ' 

PhCH2CH12 
d 

PhCHCIZ 

PhCH2CC12CH3 

PhCHZC12CH3 

PhCHZCHFZf 35 

PhCHFBg 

PhCH2CFZCH3 

PhCH2CFZCH3 
h 

C3H,-CF2-C7H15 

a F 

F 

a F 

F 

40 

8 PhCC12Ph 

9 PhCC13 

PhCF2Ph' 40 

PhCF 
3 

48 

a. Reaction Conditions. Substrate stirred with AgBF4 (1.1 

molar equiv. per halide:) in CHBClz for lh at room 

temperature, filtered through celite and silica. and solvent 

removed by distillation. 

b. All products except C3H,CF2C7H15 are 

known compounds and the structures shown were supported by 

'H, 13C. and "F NMR spectra. 

c. Isolated, or evaluated by NMR from mixtures with other 

products (entries 1.2, and 8) or with residual CHZCIZ 

(entries 6 and 9). 

d. Reaction also proceeds in Et20; the corresponding 

dichloride did not react. 

e. Reaction in CHFCl 2 at 0°C. 

f. Other products also formed. 

g. PhCHO also formed. 

h. Small amounts of vinyl iodides also formed. 

i. Ph2C0 also formed. 
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Scheme 1 
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