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is tantamount to an alternative route to 2-substituted- 
cyclopropyl sulfones (6), since by known methods6 8 could 
be tosylated and cyclized with lithium diisopropylamide. 

Finally, by using methyllithium, the metalation of 3 at  
the vinyl position a to the phenylsulfonyl group3 could be 
made to dominate over Michael addition, so that 9 was 
formed in high yield. Alternatively, 9 resulted directly 
from 4, if 2 equiv of MeLi were employed. Derivative 9 
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gives the expected products when treated with D20 or 
Me,SiCl, but alkylation with alkyl iodides does not proceed 
well. Nevertheless, its multifunctional character seems to 
warrant a further study of its properties. 

A typical procedure for the preparation of 2-substi- 
tuted-cyclopropyl phenyl sulfone is as follows. A stirred 
solution of 7.15 g (27.4 mmol) of 28 in 20 mL of anhydrous 
ether was cooled to 0 "C under nitrogen and then treated 
dropwise with 15.3 mL of 2.0 M allylmagnesium bromide 
(30 mmol) in ether. The addition of 20 mL of ether and 
20 mLd of T H F  caused the initially gummy mixture to 
become granular. After 15 min at  20-25 "C the mixture 
was hydrolyzed with aqueous NH4Cl solution and the 
separated ethereal layer was dried over anhydrous MgS04. 
After solvent removal the crude product (6.05 g) was 
chromatographed on silica gel with an ether-hexane eluent. 
The fractions emerging with 40% ether constituted 4.64 
g (76%) of the colorless oil, 2-allylcyclopropyl phenyl 
sulfone (6a): NMR (CDClJ 6 7.38-7.95 (m, 5), 4.32-5.87 
(m, 31, 1.22-2.44 (m, 5), and 0.73-1.15 (m, 1). 
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Generation of a-Sulfonylvinyllithium Reagents by 
the Lithiation of Vinylic Sulfones 

Summary: Methyllithium lithiates phenyl vinylic sulfones 
at  -95 "C in T H F  solution to yield a-(phenylsulfonyl)- 
vinyllithium reagents. 

Sir: Although sulfone derivatives have come to play an 
expanding and versatile role in organic synthesis,l no direct 
or practical synthesis of 1-(organosulfony1)vinylmetallic 
derivatives has yet been reported. In fact, only recently 
has the generation of 1-(arylsulfinyl)-1-alkenyllithium 
reagents from vinylic sulfoxides and lithium diiso- 
propylamide been realizedU2-' Even the a-lithiation of 
1-alkenyl aryl sulfides has been achieved only in the last 
few years.g10 In view of this lacuna in the sulfone lit- 
erature, therefore, we are pleased to report that methyl- 
lithium causes the remarkably facile and highly 
locoselective" a-lithiation of phenyl vinylic sulfones at  -95 
"C in T H F  solution. Although a vinylic sulfone, such as 
phenyl (E)-1-propenyl sulfone, could conceivably be 
lithiated also at  the o-phenyl (l),l2 @-vinyl (2), or y-allyl 
(3) site, lithiation occurs only at  the a-vinyl position (4) 
(eq 1). Furthermore, even though such systems are also 

la ,  R = C,H, 
b, R = CH, 

2a, R = C,H, 
b, R = CH, 

prone to Michael additions of organometallics (5),13 no such 
competing reaction is observed with 1 and methyllithium. 

The resulting 1-(phenylsulfonyl)-1-alkenyllithium 
reagents (2) can be alkylated with methyl or n-butyl iodide 
in high yield (75-90%). In the case of 3a, the stereo- 
chemistry shown is supported by obtaining the same 
product from bromo derivative 4, of known ~onfiguration,'~ 
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by a sequence of bromine-lithium exchange at -95 "C and 
methylation (eq 2).  
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Such vinyllithium reagents react readily with other 
electrophiles as well (Me,SiCl, DzO or R,C=O), but with 
enolizable carbonyl substrates (e.g., cyclohexanone) only 
poor yields of adducts are isolated. By the stratagem of 
transforming the lithium reagent 2 into the vinyl- 
magnesium reagent 5 (by adding MgBr,), however, ex- 
cellent yields of the desired adducts (6) are obtained (eq 
3). 
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Finally, in the absence of an a-vinylic hydrogen, such 
as with 7b (R = CHJ, a t  -55 "C methyllithium abstracts 
the y-allylic hydrogen readily to give an allylic lithium 
reagent 8 that alkylates exclusively next to sulfur (eq 4). 
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63% 

Since 7a does not react with methyllithium under these 
conditions and only slowly reacts at -10 "C, the kinetically 
more acidic methyl group in 7b must be that syn with 
respect to the sulfonyl group. The slow reaction of 7a at  
-10 "C involves loss of the anti-y-methyl proton, rather 
than the 0-vinyl p r ~ t o n . ' ~  Therefore, the kinetic acidity 

(15) Sulfone 7a is slowly transformed into 8a at -10 "C; subsequently 
8a adds to remaining 7a in  a Michael fashion. When the reaction mixture 
is quenched with Mer. -70% of the methylated dimer of 7a is isolated. 

CH, =CHC( SO, Ph)CH-C( SO2 Ph)CH3 

CH,  CH, CH, 

NMR 6 7.4-7.9 (m, 10 H)" 5.75-6.2 (d of d, CH=), 4.9-5.3 (m, CHZ-), 
1.7 (m, 1 H),  1.41 (s, 6 Hi, 1.23 (s, 3 H) ,  and 1.08 (d, 3 H). 

I I 1  

of the protons in vinylic sulfones toward MeLi can be 
ordered thus: a-vinyl > y-methyl syn to PhSO, > y- 
methyl anti to  PhS02 >> &vinyl or o-phenyl. 

A typical procedure for preparing an a-sulfonylvinyl- 
lithium reagent and forming derivatives is as follows. To 
a stirred solution of 4.88 g (20 mmol) of phenyl P-styryl 
sulfone in 40 mL of THF cooled with a -95 "C (ace- 
tonelliquid N2) bath was added over 3 min a solution of 
methyllithium-lithium bromide complex (12.0 mL of a 2.0 
M solution in ether). The bath was allowed to warm to 
-60 "C over 0.5 h during which time methane evolution 
was completed. Methyl iodide (2.18 mL, 35 mmol) was 
added, and after 5 min the cooling bath was removed. 
After 0.5 h a t  room temperature a waterlether workup 
gave the crude product as a solid. Recrystallization from 
CH2C12/EtOH or hexane gave 4.03 g (78.7%) of phenyl 
(E)-l-phenyl-l-propen-2-y1 sulfone, mp 93-95 "C. Al- 
ternatively, the solution prepared from the methyllithium 
and sulfone, as above, was recooled to -80 O C  and 24 mL 
of a 1 M solution of magnesium bromide etherate in 25% 
benzenelether (prepared by allowing ethylene dibromide 
to react with a small excess of magnesium) was added. The 
cooling bath was allowed to warm to -45 "C over 0.5 h and 
2.48 mL (24 mmol) of cyclohexanone was added. After 1 
h at  room temperature an ether/aqueous NH,C1 workup 
gave the product. Recrystallization from ether-hexane 
gave 5.20 g of 1- [ (E)-2-phenyl-l-(phenylsulfonyl)- 1- 
ethenyl]cyclohexanol (76%), mp 122-124 OC.I6 

Available methods for the reductive conversion of vinylic 
sulfones to sulfur-free 01efins'~ give these conversions (eq 
2-4) relevance for the synthesis of di- and trisubstituted 
ethylenes. In this regard, it is noteworthy that 1-alkenyl 
phenyl sulfones can be readily obtained in high yield from 
terminal olefins by copper chloride catalyzed addition of 
benzenesulfonyl chloride and the dehydrochlorination of 
the adduct with triethylamine.18 Furthermore, since 
diisobutylaluminum hydride cleanly reduces sulfones to 
su l f ide~ , '~  these sulfone transformations may be coordi- 
nated with the numerous synthetic schemes based upon 
sulfide or sulfoxide c h e m i ~ t r y . ~ , ~ , ~ - ' ~  
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