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In the study of blolo&zally active ooqmmda the poteno~-enhancing effects 

of halomethyl groups have oftenbeen observed. Sines the eleotrophilio nature 

ofhalaaetbylenes is olearlyindiootedbytheirsolvolytioand olefln-addition 

reaotions,1~8 It was of Interest to study the allqlatlon reaotions of dihalo- 
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A-4 Chl.orodifluoromethane as a Difluoromethylatiug Agent No.2 

metbylene with various nucleophiles as a convenient method of introducing 

halomethyl groups. Difluoromethylene uas first chosen as a model reagent both 

for the stabtiity of the difluorawt~l group formed in the products and for 

the ready availability of its precursor chlorodiflmoranethane ("Freon 22n).9 

Some exmples are itemized below. When the sodio derivative of a monoalkyl- 

malonia ester in dimethoqethaue was treated uith excels of cblorodifluoro- 

methane, in the presence of sodium t-butoxide, the difluorazethylated derivative 

(b.p. lO$106' at 0.2 mz , $8.5 1.4325) was obtained iu60$ yieldafter 

fractional distillation. The structure of the difluorinated product nas estab- 

7(~2%3)2 

rO\ " 

m2 
+ ClcDF2 + tDuONa- I 

L &“-,, 

lished by elementary analyses (C18H2006F2 Found? C, 50.65; H, 6.67; Fj ll.58) 

and its characteristic HMR apedrum. 10 As cflorodifluoranethane was shown to 

be unreactive in the SN2 type of reaction under the conditions employed,4 the 

observed cat&-tic effect of excess sodium t-butoxide provided further support 

to the premise thatdiflnoromet~lenewas involvedas an active Intermediate 

in this rwaction. 

9 Supplied by the Hatheson Co., Inc., East Dutherford, N. J. 

lo Ye are indebted to Dr. 1. F& Trenner and Mr. B. Arisen of Herck 
& D&me Research Laboratories for interpretations of the ?Mk 

zra. 



No.2 Chlorcdifluoromethane as a Difluorcmethylating Agent+ L5 

In a similar mnnar dietbylphenyLual.onatewas difluoromethylated to th0 

expected ester (b.p. l.lV at 0.22 nun , $3 1&7hl) in 80% yield (GJJ&O~F~ 

Found: C, 60.03; H, 5.82; F, 10.18). 

cHF2 
I 

phcII(co2c2q)2 + am2 + tBuONa - Ph-C(C02C2Hs)2 

Lilceuise, the anion of diphenylacetonitrile was difluorotaeti@ated at 0" 

to ~~'ccdllltloromet~l_~~l~t~lt~e (m.p. 89) in excdhntyidd 

(QQ=$Folmdr C, 71r.&; H, 4.111; F, 5.89). ?Jy&dysis of ths nit&lo 

afforded a4W.uoraaethyl4iphenylaoetic acid, m.p. 174d' (Cl$I,202F2 

Found: C, 69.15; JI, $C6; F, 4.03). 

Ph @ 

Ph > 

Ph 
C-CN + ClCHF2 -t 

Ph > 
/C=2 

XN 

In additfon to the faolle reactltis of dUluorometi@ene with earbanions, 

treatment of the sodioderivat1ve of P-oarbethoqlndoletith cliLorodifluoro- 

methane at 0' readily gave li4ffluoromethyl-2-oarbethoxyindole (la.p. 95'), 

insteadof aC-al~tedderivative, inverygeodyleld(C12BllN02F2 Found: 

C, 60.58; Ii, 4.5l; F, 13.&L). The abucture assignment was based QI Its 

I.B. (no HJi) and loIB spectra. The stabilityofthe N4iflueremetbylgruup 

was demonetratedbythe eaponifiaat%on of the ester to the correspond3ng aeid 

(IlLp. 184-6' de0.) with If sodium b@roxlde (C#7HO;tP2 Feund: C, 57.09; 

H, 3.47; F, 16.77). The intro&&ion of a highly olectranegatlve dlflnoromethyl 

groupatthe&atomapparontLy exedd a&ronghypsocbzwxLotiarllght 



46 Chlorodifluoromethane as a Difluoromethylating Agent lio.2 

Iqpochrcmlc eS'ect on the ultra-violet abeorption oi the parent 2-carbethm- 

lndolechIvxrmphore. The infrared spectr\lmofN~~nor~~l-2~~~~- 

indale&~o ildlicated candderable Interactlen &the dUluoranet@l grcup 

wlththenei&bcr&carbcnylgroup. 

The all@.aticn ti 2-@drcqp@din eandrolatedcwpoundseuchee 

carbostyril iw been ratlcmallsed in tame of the ambident Ion theory. * wlen 

the sodloder$vatlve of cerbostyrilwurt~~wlthdinuoroaat~~, a 

mlxtura of 2-&fluorcmeth~oltie (m.p. %', Cl$i7NCF2 Fcundr C, 62.66; 

8, 3.77; F, QL58), &dinuo~t~l~-~cl~e (rep. 98.a Cl#7N@2 found: 

c, 61.94; 8, 9.42; F, 17.06; N, 6.92) and twc crystalline ooerpaunds of m.p. 

U&8* (c$?$~o~ hound: c, n.37; H, 4.03; I, 8.08) and mop. 210-W 

(c28%9N303 F-s c, 75.40; H, 4.19; N, 9.39) was obtained. The extent of 

O_alkylation observed uaa evidently Indicative of the high electroFbilicitY 
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blum, R. A. Smlley, R K. Blackwood endD. C. IffiMd, J. dm. 
Chen. sm. a, 6269 (1955) ~referencestherein. 
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Na+ 

+ di- and trl-substituted methanes. 

of the active species invalved in the d$.fluoromet&latlons. The isolation of 

the higher melting di- and possibly tri-substitutad methanes wa8 rem5nlscent 

of the form&Am of ortho esters and their thio-analogs in the solvoQMo 

reactions of halomethylenes. IraS The yields of 0- and N-dlfluoranet~ated 

derivatives of oarbostyril uere substantially increased at the expense of 

higher meltingbyproduota when a proton donorliket-butanolwas added. In 

aocordanoe uith the eolvolytlc mechanism postulated by Hine and co-workera, 
0 0 

it maybe rationalized that the inte&diate ions >N-CF2 and -O-CF2were 

also involved in this case. 

Further exploration of this versatAle reagent Is being cont~. 




