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Abstract: Addition of Bu"Li to 1,1-dimethoxy-2-phenylsulphonylethane results in stereo-
specific elimination followed by in situ regiospecific metallation of the resulting vinyl
sulphone.

We recently reported some chemistry involving g-oxygenated vinyl sulphones in which an
addition elimination sequence gave vinyl sulphone products with good stereoselectivity,
1
Scheme 1.
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We were interested in examining the reactions of other oxygenated vinyl sulphones,

particularly those which are readily available in geometrically pure form.

The B-sulphonyl acetal (1) is readily available from the corresponding bromide.2
Treatment of this acetal with 2 equiv. of BU'Li in THF at —78°C results in a stereo-
specific elimination of methanol followed by regioselective metallation of the resulting
vinyl sulphone (2) to give vinyl carbanion (3), Scheme 2.3
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The sulphonyl group clearly directs the regiochemistry of metallation which complements
that in deprotonation of simple vinyl ethers.u The carbanion (3) reacts very smoothly

with a variety of electrophiles as indicated below, Table 1.5
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Table 1
OMe

6
\)\ 1) BuLi(2eq), THF
PhSO
PhSO; OMe > 2\|//\0Me

2) Electrophile

R
Entry Electrophile R Yield %
1 H,0 - H 872
2 Mel - Me 88
3 PhCH,Br ==CH,Ph 77
4 Me,SiCl =SiMe, 84
OH
5 PhCHO -<Ph 76
- OH
6 ‘PrCHO = ooy 79
7 ‘/ji\\
H 56
SO,Ph
8 Ac,0 61°
MeO o
SO,Ph
C
9 CICO,Me 59
Me (o]
MeO

NOTES:

(a) The E-vinyl sulphone is the exclusive product, JH1—H2 = 12 Hz.

(b) Double addition product - formed by Michael addition of anion (3)
to the initial adduct, and isolated as a single diastereoisomer.

(c) Double addition product formed as a mixture of diasterecisomers.
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When either acetic anhydride or methyl chloroformate were used in the reaction the

expected products were not isolated, instead the adducts (4) and (5) were formed, Scheme 3.
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This outcome no doubt reflects the powerful Michael acceptor properties of the inter-

mediate a-sulphonyl-a,B-unsaturated carbonyl compounds.

We have explored some of the chemistry of these novel vinyl sulphone products, three

examples are shown below, Scheme 4.
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Thus in (a) the benzoate derivative of the vinyl sulphone unexpectedly underwent clean

deoxygenation, the phenylsulphonyl group remaining intact.

Scheme 3(b) indicates that

stereospecific desulphonation of these compounds is possible yielding the cis vinyl ether.
Finally exposure of the vinyl sulphone to acid (Scheme 3(c)) gave the novel a-sulphonyl—u,8
unsaturated aldehyde in good yield.
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