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A New Trifluoromethylating Agent

Teruo UMEMOTO
Osamu MIYANO

Although there have been many investigations for the introduction of trifluoromethyl group into organic

compounds, most of them have left some problems to be solved such as difficulty in handling reagents,

drastic reaction conditions etc.

As a new and handy trifluoromethylating agent, we have synthesized N—triﬂuoromethyl—N—nitrosohenzene-

sulfonamide (TNS-B) by reacting trifluoronitrosomethane with hydroxylamine and subsequently treating

the resulting N-nitrosoamine with benzenesulfonyl chloride in the presence of potassium t-butoxide.

TNS-B was found to be a good reagent for photochemical trifluoromethylation of aromatic compounds

as well as for the conversion of disulfides into trifluoromethyl sufides. Furthermore, TNS-B provides a

convenient synthetic method for trifluoromethionine, a competitive inhibitor of methionine activation,
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Table 1 Synthesis of N-trifluoromethyl-N-

nitrosoarenesulfonamides

NO
NH,0H .
CFaNO 2% (o N=N-on] B39C, oy N-sO:R

2 1 1
CFsNHN=0

CFsN(NO)SO2R  Yield (%) Mp(TC) F-NMR(ppm)*

R=Ph 56 57-8 70.5

@ge:t 35 48-9 70.7
<O)-OCH: 59 46-7 70.7
<O-F 51
<O-c 44
<OrNo: 4 91-2 70.2

*Upfield from internal CCIsF in CDCl3

61-61.5 70.3

52.5-53 70.4
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Table 3 Trifluoromethylation of Aromatic Compounds with TNS-B

Run Substrate®> Solv.  Time (h) Productb’ Yield(%)
1 Benzene {4eq) CH;CN 5 Benzotrifluoride 24°7
2 Naphthalene ” 5 CF;3-Naphthalene (« : 8) 399 (6.3:1)°
3 Phenol ” 5 CF;-Phenol (0 : m: p) 519 (6:1:3.5)®
4 p-t-Butyl phenol ” 5 2-CF4-4-t-Butylphenol 59° 50d
5 p-Dimethoxybenzene (CH,),CO 5 2-CF3-1, 4-Dimethoxybenzene 544
6 Pyrrole (2eq) CH;0H 5 a~CF3-Pyrrole 519

a) One equivalent amount of a substrate to TNS-B was used except for Run 1 and 6. b) All products
exhibited spectral data (‘H-and “F-NMR, IR, and Mass) in accord with the assigned structures or with
the authentic samples. c¢) YF-NMR yields. d) Isolated vields. e) Isomer ratios,
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Substrate Solv Time(h) Product® Yield(%)®
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a) All products exhibited spectral data (fH-and ;,F-NMR, IR, and Mass) in accord with the assigned

structures or with authentic samples.

b) Isolated yields.
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