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Reaction of Sulphene with Highly Halogenated Ketones 
By JOHN R, NORELL 

(Phillips Research Center, Phillips Petroleum Company, Bavtlesville, Oklahoma 74003) 

Summary 6-Sultones are formed from the cycloaddition 
of sulphene with hexahalogenoacetones ; however, 1,1,1- 
trihalogenoacetones do not give the expected adduct but 
instead yield the novel 1-trihalogenomethylvinyl meth- 
anesulphonates. 

in sulphene cycloadditions to carbonyl com- 
pounds prompts us to report the cycloaddition of sulphene 
with highly halogenated ketones. In the three ketones, 
R1COR2, where R1 = R2 = CCl,F, R1 = R2 = CF,Cl, and 
RI = CC12F, R2 = CClF,, cyclic sultones? are formed in 
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good yield.: No olefinic linkages are observed in the i.r., 
and the n.m.r. spectra exhibit singlets a t  6 ca. 5-1 p.p.m. 
in all three adducts (methylene protons). 
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With 1,1 , l-trifluoroacetone, which contains hydrogen 
atoms a to the carbonyl group, the expected 4-ring sultone 
was not obtained, but instead the novel l-trifluoromethyl- 
vinyl methanesulphonate (1) was isolated [75% yield, b.p. 
54” (4.5 mm.), 72:’ 1.38061 on reaction with equimolar 
quantities of the ketone, triethylamine, and methane 
sulphonyl chloride (Et,O, 10’). Similarly, with 1,1, l-tri- 
chloroacetone, (2) is obtained (13%) as a distillable liquid 
(b.p. 8S0/0.3 mm.) but solidifies on cooling (m.p. 36-38”}. 

H\ /CF3 
(1) c=c 

H’ ‘O.SO,Me 

Assignments of the chemical shifts and corresponding 
coupling constants of either vinyl protons cannot be made, 
although it is likely that JBX is a trans coupling constants 
A simple AB system is shown for (2)  (neat) as no coupling 
with chlorine can occur: HA, 6 5.96; HB, 5.57, and HMe, 
3.32 p.p.m. (JY; 4.5 Hz.) with integral ratios of 2 : 3 for 
vinyl : methyl protons. For 1, m/e (rel. intensity, frag- 
ment): 79 (100, CH,SO,+), 69 (54, CF,+), 190 (3, M+),  
121 (3,CH,=COSO,CH,). If the adduct were cyclic, the 
m/e peak at 79 would probably not be significant. 

The vinyl sulphonates may arise via two possible path- 
ways, both of which require at least one hydrogen atom a 
to the carbonyl function. The most obvious route is 
attack of the sulphonyl chloride or sulphene on the enol 
form, CH, =C(OH)CX,, of the trihalogenoacetone. An 
intriguing possibility involving a cyclic transition state can 
also be rationalized. 

6- 6+ 

J-CH2-?02 

Unlike the cyclic adducts, the vinyl sulphonates exhibit 
bands in the i.r. a t  1660 cm.-l for (1) and 1640 cm.-l for (2) 
(C=CH, stretch) and both (1) and (2) show absorbances at 
31 10 cm.-l (=CH, asymmetric stretch) ; all these are 
characteristic of terminal vinyl groups.* In  addition the 
sulphone bands are at 1160 and 1350 cm.-l for both adducts. 
For (l), the calculated n.m.r. spectrum for an  ABX, 
system (computer program NMRIT) was in close agreement 
with that obtained experimentally (CD,.SOCD,). The 
following parameters were observed : 6, (Me,Si internal 
standard) = 640, H A ;  5.94, HB (Ju -4-9 +. 0.1,s J A X  

0.0 & 0.1, JBX 1.4 f. 0.1 Hz.); 6 3.52 (CH,, 3:2, methyl : 
vinyl) ; f9F n.m.r. - 5.73 p.p.m. (d) (from CF,CO,H). 

Interestingly, even though pentafluoroacetone contains 
an a hydrogen atom, a low yield of an adduct was obtained 
(b.p. 6 6 6 5 ~ 5 ~  : 3.5 mm, ng 1.3729) and n.m.r. indicated 
that the j3-sultone was the major product 6 6.25 (t, -CHF,, 
JHF 53 Hz.~)  4.97 p.p.m. (ring CH,,  JAB 15 Hz) instead of a 
3-3 p.p.m. singlet only, as expected for the CH,SO,- 
group. 

I thank Dr. James Randall for interpretation of the 
n.m.r. spectra of the vinyl sulphonates. 
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t All adducts isolated gave satisfactory elemental analyses and spectral data consistent with the structures assigned. 
$ Recently Truce and Liu (ref. 1) independently reported the reaction of hexahalogenoacetones and chloral with sulphene. 
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