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a,B-Unsaturated sulfones are of synthetic importance since
they can be used as dienophiles, Michael acceptors, or in
the case of aryl vinyl sulfones may be metallated at the a-
vinylic position®?,

1-Alkenyl sulfones are generally synthesized by an elimina-
tion reaction of the B-halo sulfone which may be synthe-
sized from the appropriate olefin*®>. We have found that
o,B-unsaturated sulfones can also be conveniently pre-
pared by a photostimulated coupling of 1-alkenylmercury
halides 2 with the sodium salts of alkane- or arenesulfinic
acids 1 (Scheme A).
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The reaction was conveniently monitored by the precipita-
tion of mercury metal upon sunlamp irradiation (Pyrex)
under nitrogen in a suitable solvent mixture. The reaction
temperatures employed were in the range 25°-50°C de-
pending upon the proximity of a 275 Watt sunlamp re-
quired for a convenient reaction rate (5-15 cm). A mixed
solvent system (dimethyl sulfoxide/z-butyl alcohol/water)
which is inert to free radical attack is preferred. The pres-
ence of water in the solvent causes the mercury to form
small drops which facilitates filtration. Pure dimethyl sulf-
oxide as the solvent should be avoided since in dimethyl
sulfoxide induced symmetrization of the organomercury
halide (to yield R,Hg) becomes a competing process.

Table 1 summarizes the yields of isolated product and
those estimated by 'H-N.M.R. for a variety of substituted
vinylmercury halides. The reaction appears to be retarded
by a bulky R* group (products 3g, h), but occurs readily
with R? and R®=alkyl or aryl. When steric hindrance is a
problem (e.g. product 3g) improved yields of the sulfone
were obtained by use of a RPR-100 Rayonet reactor with
350 nm light source. Vinylmercury chloride fails to yield a
coupling product possibly because of competing polymeri-
zation processes.

The reaction appears to be a vinylic Sgn1 process involving
attack of the 1-alkenyl radical on the sulfinate anion (Sche-
me B)® or possibly an addition-elimination process.

[R-Hg-x]® —— R° + Hg(0) + X®

R® + R-50,° ——> [R-50,-R"]?

[R—soz—R’]? + R—Hg—X —> R—S0;—R' + [R—Hg-x]?

Scheme B

Thus, not only is photostimulation required, but addition
of 5 mol % of di-t-butylnitroxide to the reaction mixture for
3e completely inhibited the photostimulated reaction for
many hours. Alkylmercury halides undergo a similar Sgn1
reaction with nitronate anions’, but fail to react with sulfi-
nate anions when photostimulated. Arylmercury halides
react sluggishly to yield the sulfones plus other products.
The reactions occur with a high degree of stereoselectivity
when R*=R"=H. With R*=¢-C4H, or CcH; only the (E)-
isomer has been observed, based on the I.R. spectrum and
G.L.P.C. chromatography (usually 5% OV-3 on Chromo-
sorb W at 160-200 °C).

Typical Procedure: (E)-3,3-Dimethyl-1-butenyl p-Tolyl Sulfone
(3a):

(E)-1-Chloromercury-3,3-dimethyl-1-butene®* (2, R?*=#C,H,.
R'=R*=H; 1.0 g. 3.1 mmol) and sodium p-toluenesulfinate (1,
R=4-H;C--CsHy: 1.6 g, 9 mmol) are dissolved in a mixture of z-
butyl alcohol (40 ml) and water (10 ml). The solution is deoxygen-
ated by nitrogen bubbling for 10 min and then stirred under a ni-
trogen atmosphere while irradiated with a 275 Watt sunlamp 8§ cm
from the Pyrex flask. After 21 h precipitation of mercury ceases.
The mercury is removed by filtration through Celite (diatomaceous
silica) and most of the solvent removed by vacuum distillation. The
resulting product is extracted from brine with ether and the extract
washed with aqueous sodium thiosulfate to remove organomercu-
rial contaminants. After drying with magnesium sulfate, removal
of the solvent from the ether extract under vacuum gives 81%
(N.M.R.) of the crude sulfone, which upon distillation gives the
pure sulfone as a colorless oil; yield: 0.5 g (68%); b.p. 105°C/0.15
torr.
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SYNTHESIS

Table. 1-Alkenyl Sulfones 3 from Alkenylmercury Halides 2

Prod- R R? R’ R? Halide  Reaction Yield [%]*  Stereochemistry

uct in2 time/solvent of 3 of 3

3a 4-H,C- CH,y t-C4H, H H Cl 21 h/t-C4HOH/ 68 (81) >>95% (E)
1,0

3b 4-H,C- - CcHy n-C;H; H H Cl 22 h/DMSO/ 63 (71) 86% (E),
t-C,H,OH/H,0 14% (Z)

3¢t 4-H,C--CcH, H n-CeH, H Cl 15 h/DMSO/ 55 (74) 89% (E),
£-CH,OH/H,0 1% (2)

342 4-H,C -CH, H CH; CH; Br 24 h/DMSO/ 67 (72) —
t-C4Hy,OH/H,0

3e"” 4-H,C - C¢Hy CqHs H H Cl 19 h/DMSO/ 77 (81) >95% (E)
-C4HOH

3f 4-H,C—CsH, CqHs CeHs H Br 40 h/DMSO/ 61 (80) —
-C,H,OH/H,0

3g 4-H,C - C;H,4 C.Hs CqH- CH, Br 69 h/DMSO/ 31 (66)°
-C,H,OH/H,0

3h 4-H,C - CH, H H ¢-C H{,—CH, Br 51 h/DMSO/ 08
t-C,H,OH/H0

3i CeH,, ~CH, H H cl 18 h/1-C.H,OH/ 66 (71) >95% (E)
H,O

3 -CoHy, CH, H H cl 25 h/DMSO/ 65 (68) >95% (E)
t-C,H,OH

3k +-C4Hy C.H; H H Cl 24 h/DMSO/ 55 (56) >95 (E)
I‘C.‘HQOH

3 n-C;H, -C4Ho H H Cl 30 h/DMSO/ 69 (75) >95% (E)
t-C,H,OH/H,0

3m CoHs tCH, H H cl 24 h/t-C,H,0H/ 85 (38) >95% (E)

H,O

* Yield of isolated product; value in brackets is yield estimated by
'"H-N.M.R.

b Determined by L.LR. and G.L.C. (1.5 m, 5% OV-3).

¢ Satisfactory microanalyses (C +0.34, H +0.18%) and mass spec-
tra (m/e for M* within +0.001 units of the theoretical value;
AEI MS 902 spectrometer).

Alkenylmercury Halides (2):
2-Bromomercury-3-cyclohexyl-1-propene (see entry 3h), m.p. 95-
96 °C, is obtained in 62% yield by addition of excess mercury(1l)
bromide to the Grignard reagent in tetrahydrofuran at 23 °C, fol-
lowed by recrystallization from ethanol. 2-Bremomercury-2-methyl-
1,1-diphenylethene (see entry 3g), m.p. 163.5-164.5 °C. is prepared
similarly in 60% vield. The other alkenylmercury halides are pre-
pared by literature procedures® ''. Satisfactory microanalyses (C
+0.1%, H +£0.15%) for the organomercury halides 2 were ob-
tained.

9 'H-N.M.R. of mixture.
¢ Compound 2 was a mixture of (E)- and (Z)-isomers.
f Recrystallized from ether/hexane.

£ [rradiation at 350 nm through Pyrex; Rayonet RPR-100 reactor.
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b.p. [°C)/ Molecular 'H-N.M.R. (CDCl,)

torr formula* 8 [ppm)] of (E/Z)-mixture

105°/ Ci:H 0,8 7.8-7.2 (m, 4H); 6.88 (d,

0.15 (238.9) J=15 Hz, 1H); 6.16 (d,
J=15 Hz, 1H); 242 (s,
3H); 1.09 (s, 9H)

120°/ C:H,,0,8 7.8-7.2 (m, 4H); 7.2-6.7

0.1 (224.3) (m, 1H); 6.45-6.1 (m.
1H); 2.4 (s, 3H); 2.4-1.95
(m, 2H); 1.8-1.15 (m,
2H); 0.88 (t, 3H, J=6.5
Hz)*

150°/ C7H260,8 7.8-7.2 (m, 4H); 7.1-6.1

0.15 (294.4) (m, 2H); 2.4 (s, 3H); 2.4~
2.0 (m, 2H); 1.7-0.7 (m,
15H)!

115°/ C1H,,0,8 7.75-7.2 (m, 4H); 7.1-6.1

0.15 (210.3) (m, 1H); 2.4 (5, 3H); 2.1-
1.7 (m, 6 H)4

165/ CisH S 7.8-7.2 (m, 9H): 7.63 (d,

0.2 (258.3) J=15 Hz, 1H); 6.82 (d,
J=15 Hz, 1H); 2.39 (s,
3H)

m.p. C,1H,50,8 7.6-7.0 (m, 14H); 6.97 (s,

101.5-103° (334.4) 1H); 2.38 (s, 3H)

m.p.! C12H,00,8 7.6-6.9 (m, 14H); 2.33 (s,

158.5-160° (348.5) 3H); 2.13 (s, 3H)

105°/ Ci2H,,0,S 6.83 (d, J=15.5 Hz, 1H);

0.15 (230.4) 6.07 (d, J=15.5 Hz, tH),
3.0-0.9 (m, 11 H); 1.14 (s,
9H)

150¢/ Ci4H ;0,8 7.6 (d, J=15.5 Hz, 1 H),

0.15 (250.4) 7.6-7.2 (m, SH);, 6.8 (d,
J=15.5 Hz, 1H); 3.2-1.0
(m, 11H)

120°/0.1 Ci2H,40,8 7.6-7.1 (m, 4H); 7.60 (d,

m.p. 98-100° (224.3) J=16 Hz, 1H); 6.80 (d,
J=16 Hz, 1H). 1.40 (s,
9H)

80°/ CyH,:0,S 6.88 (d, J=15.5 Hz, 1H),

0.08 (190.3) 6.23 (d, J=15.5 Hz, 1H);
3.12-2.85 (m, 2H); 1.95-
1.55 (m, 2H) 114 (m,
3H); 1.12 (s, 9H)

107°/ Ci:H,,0,S 7.9-74 (m, 4H); 6.87 (d,

0.09 (224.3) J=16 Hz, 1H); 6.11 (4,

J=16 Hz, 1H); 1.09 (s,
9H)
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