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Abstract

(E)-3-Bromo-1-phenylsulfonylprop-1-ene and){3-iodo-1-phenylsulfonylprop-1-ene both form
allylic organozinc reagents that react with aromatdehydes to give mainly 4-aryl-4-hydroxy-
1-phenylsulfonylbut-1-enes. In contrast, reactiohthe same organozinc species with 2-methyl-
propanal or 3-methylbutanal gave mixtures of drestisomeric 4-hydroxy-1-phenylsulfonylalk-
1-enes and 4-hydroxy-3-phenylsulfonylalk-1-enes.
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Introduction

We have previously reportedhat the E)-3-halo-1-phenylsulfonylpropeneis3 and the Z)-1-
halo-3-phenylsulfonylpropene$ and 5 can be lithiated to give hetero-substituted caidrem
These react with aldehydes to afford productsragifiom alkylation processes that occur either
a- or )+ with respect to the phenylsulfonyl group.

R
PhsO;y R PhSOz/\/

1R=Cl 4R=Cl
2R=Br 5R=Br
3R=1

The structures of these products are dependeriteonatures of both the halosulfone and the
aldehyde. Thus, each of the chloro-compoubh@sd4 form a common delocalised carbanion
that reactsysselectively with aromatic aldehydes to give theldoxysulfones6. On the other
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hand, carbanions derived from the bromo- and idélmses 2, 5, and 3 react with aromatic
aldehydes to yield epoxid&s By contrast, when aliphatic aldehydes are usesleadrophilesa-
alkylation of the chlorosulfoné takes place leading to formation of @ai-diastereoisomers of
[-hydroxysulfones.

Cl OH
A A
rYK/\S()zph PhOQS/\/(')>/ r R/'\_/\
OH PhSO, Cl
6 7 8

The rich chemistry of the carbanions derivable fithin halo-sulfond -3 suggested to us that
other organometallic derivatives of these compoundght repay investigation. We now
demonstrate that useful organozinc reagents cadpared from the halosulfon2sand3, and
that these react with aldehydes to yield Reformpalisle products.

By analogy, 3-bromoprop-2-enoates have been refidrte undergo Reformatsky reactions
with aldehydes and with ketones to yield, dependipgn the circumstances, either or both of
the “normal” pralkylated product® and “abnormal’a-alkylated product40.

RM R__OH

CO,R

OH \I '
CO5R

9 10

Steric effects are influentidland theyproducts are often produced under thermodynamic,
and thea-products under kinetic contrdf

Results and Discussion

The allylic bromide2 was treated in THF with zinc dust that had beetivaed either by
treatment with hydrochloric acid followed by sucsiee washings with organic solvehtsr by
treatment with 1,2-dibromoethane followed by chtdroethylsilane® Subsequent reaction of the
derived organozinc reagent with benzaldehyde yiktlde mixture of the H)-)calkylated
compoundll together with a little of thanti-configureda-alkylated produci2. The &-hydroxy
vinylic sulfone11, mp 77°C, had all of the spectroscopic features expected, @nd its E)-
configuration could be confidently assigned on Iblasis of thel,ans 15.2 Hz coupling constant
for its olefinic protons. The¢3-hydroxy sulfonel2 could not be isolated in pure form, but was
readily identified from*H NMR data. In particular, as previously noted s/ the absence of
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any vicinal coupling between its two methine prat@upports thanti-stereochemistry that is
assigned to it.

The organozinc reagent derived from the bromoself®ralso reacted (Scheme 1) with
4-chlorobenzaldehyde to give a mixture of tBg- (and @)-j+alkylated productd3 and14 in
93:7 ratio, with 3-fluorobenzaldehyde to give (bMR) a mixture of E)-15, (£)-16 (minor) and
anti-17, and with 3-methoxybenzaldehyde to gi®-18 and ¢)-19. No reaction took place
when either of 2-methoxybenzaldehyde or cycloheranwsas the electrophile, suggesting that
the bromo-sulfon@ does not form a particularly reactive organozinecsgs.

i. Zn OH OH
ii. ArCHO A :
PRS0, S OX = phsoy SN+ A /\)\Ar
SO,Ph SO,Ph
X=Br, | major
OH OH
AN Ar z
PhSO; Y - M
A = Ar
OH YA
SO,Ph SO,Ph
11 Ar = Ph 12 Ar = Ph 14 Ar = 4-CICgH,4
13 Ar= 4-C|06H4 17 Ar = 3-F06H4 16 Ar = 3-FC6H4
15 Ar = 3-FCgH, 19 Ar = 3-MeOCgH,

18 Ar = 3-MeOCgH4

Scheme 1.Reactions of aryl aldehydes with the organozincgeea derived from the
halosulfone® and3.

We also carried out similar reactions using theosudfone 3, with benzaldehyde and
4-chlorobenzaldehyde as the electrophiles, butdgielvere much poorer than when the
bromosulfon& was employed.

By contrast (Scheme 2), the dominant “normal” reglectivities observed for each of the
above reactions were not seen when aliphatic attkshwere the electrophiles. In addition, both
diastereoisomers of each product bearing two asyrnmeentres were produced, in contrast to
the outcome when an aryl aldehyde was the eleateoprhus, isobutyraldehyde yielded the four
products20-23 together with a little of theZj-bromide 24 when it was reacted withE}-3-
bromo-1-phenylsulfonylprop-1-en2 in the presence of activated zinc. Each of therdwyd
sulfones 20-23 was purified by column chromatography. ThE)-( and @)-jalkylated
compounds 20 and 21 were easily identified from their NMR spectra, asrev the
diastereoisomerianti andsyn a-alkylated compound2 and 23 which have been previously
reported by us.Similar results were obtained using isovaleraldiehgs the electrophile when
the homologougralkylated25 and26 anda-alkylated27 and28 products were formed.
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OH

Al / Ar
PhSOZ/\/\Br Ph502 (\)\ ] /\(‘\
1. ArCHO +

|IIIO

SO,Ph SOzPh SO,Ph
20R=Pr 21R=1Pr 22R="Pr 23R=Pr
25R="Bu 26R="Bu 27R="Bu 28 R="Bu

Scheme 2.Reactions of aliphatic aldehydes with the organozmeagent derived from
bromosulfone2.

For each of ther-alkylated compound82, 23, 27 and28 the proton adjacent to the hydroxyl
group resonates at lower field than expected (Hme span® 4.1 — 4.6 ppm). We have
previously observédthat this may reflect strong conformational preferes in solutionc{. our
X-ray crystallographic analysisof a related compound, which showed no evidenae fo
intramolecular hydrogen-bonding between the hydrexy sulfonyl groups in the solid state).
We now note that for each of thati-compound®2 and27 there is no vicinal coupling between
H-3 and H-4, whereas for tlsgn-products23 and28 large vicinal coupling constanids 4 can be
measured.

The results that we have obtained are summarisethiote 1, below, in which the data
clearly illustrates the regioselectivity of reactiwhen aryl aldehydes are used as electrophiles.

Table 1.Reactions of aldehydes with the organozinc reagigrised from halosulfoneésand3

Halosulfone Aldehyde Products
2 benzaldehyde 11,12 (83:17)
3 benzaldehyde 112
2 4-chlorobenzaldehyde 13,14 (93:7)
3 4-chlorobenzaldehyde 13
2 3-fluorobenzaldehyde 15,17(90:10)
2 3-methoxybenzaldehyde 18,19(91:9)
2 isobutyraldehyde 20, 21, 22, 23 (46:14:35:5)
2 isovaleraldehyde 25, 26, 27, 28 (29:15:33:23)

@The product was obtained in poor yield.
3-Phenylsulfonylprop-1-en29 was an occasional side product in some reactionghef

organozinc reagent derived from the brom2dén a control experiment, this was quenched with
water to give ther-protonated compound 1-phenylsulfonylprop-2-28@s the only product.
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PhSO
2/E Phsoz/\/
Br

24 29

Taken together with the results described above;amelude that steric factors are dominant
in controlling the regioselectivity of the reactiohthis reagent with electrophiles.

Conclusions

Organozinc reagents prepared fraf)-8-bromo-1-phenylsulfonylprop-1-er2and from E)-3-
iodo-1-phenylsulfonylprop-1-en8 react with aryl aldehydes with good specificity yeeld
useful phenylsulfonyl-substituted homoallylic alotdr However, similar reactions with
representative aliphatic aldehydes lead to mixtofeegio- and diastereoisomeric products. The
bromosulfone gives superior results to the iodosulf@ia all of these reactions.

Experimental Section

General. Unless otherwise statetd NMR spectra were recorded for solutions in CP@ling
JEOL PMX-60, Bruker WP-80, Bruker MSL 300 MHz oruBer Avance DPX 400 MHz
spectrometers. Coupling constants are recorded zan A$signments were verified where
appropriate byH-'H COSY,'H-*C COSY and DEPT experiments. IR spectra were recbrd
for Nujol mulls (N) or liquid films (L) between sadn chloride plates using Perkin ElImer 883 or
Paragon 1000 spectrometers. Mass spectra werenett&iratos or Micromass instruments.
Melting points (uncorrected) were measured in ueskeeapillary tubes using a Stuart Scientific
SMP2 digital apparatus or an Electrothermal IA9&fParatus. Thin layer chromatography was
carried out using Merck Kieselgel 6@sF0.2 mm silica gel plates. Column chromatographg wa
carried out using Merck Kieselgel 60 (70-230 mesifiza gel. All solvents were dried and
distilled before use. Ethereal extracts of reacimducts were dried over anhydrous magnesium
sulfate. Combustion analyses were obtained fromMieroanalytical Laboratory, University
College, Dublin.

(E)-3-Bromo-1-phenylsulfonylprop-1-ene(2). This was prepared as previously describéd
and had mp 50-5%C (lit.,” mp 34-35°C).

(E)-3-lodo-1-phenylsulfonylprop-1-ene(3). This was prepared as previously descri®and
had mp 62-63C (lit.,” mp 67-68°C).
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General procedures for generation of organozinc regents and their reaction with
aldehydes

Procedure A.Zinc dust was treatéavith dilute hydrochloric acid and then washed sejally

with water, ethanol, acetone and ether before bdimeg in a vacuum desiccator. Some of a
solution of either of the halosulfon2sr 3 (2 mmol) and an aldehyde (2 mmol) in benzene (10
mL) was added dropwise, under dry nitrogen, tophefied zinc (10 mmol, 5 equiv.), and the
mixture was warmed until reaction was apparent. fEneainder of the solution of reactants was
then introduced at such a rate that gentle reflag maintained. After 0.5 h at reflux, the mixture
was poured into ice-cold sulfuric acid (10%). Thgamic phase was separated, and the aqueous
phase was extracted with ether. The combined crgdrases were then dried and evaporated.
Procedure B.Zinc dust (0.6 g, 5 equiv.) was stirfednder nitrogen with dibromoethane (70
mgq) in dry THF (2 mL) and the suspension was putugh a heating-stirring (1 min)-cooling
cycle in triplicate. Chlorotrimethylsilane (74.) was then added followed, after a few minutes
by a solution of one of the halosulforizer 3 (2 mmol) and an aldehyde (2 mmol) in dry THF (5
mL). After 2 h at reflux, the mixture was cooledluted with ether and poured into ice-cold
sulfuric acid (10%). The organic phase was sepayated the aqueous phase was extracted with
ether. The combined organic phases were then dnéavaporated.

(E)-4-Hydroxy-4-phenyl-1-phenylsulfonylbut-1-ene (11)and 3,4anti-4-hydroxy-4-phenyl-
3-phenylsulfonylbut-1-ene (12). Using procedure B, the bromosulforz (0.52 g) and
benzaldehyde (0.21 g) reacted to give product (0g¥8that {H NMR) contained the
hydroxysulfoned 1 (83%) andl2 (17%).

(E)-4-Hydroxy-4-phenyl-1-phenylsulfonylbut-1-ene (11) This was obtained by fractional
crystallisation of the crude product mixture and map 77°C (E£O), Vmax (N) 3512, 1306 and
1144 cni; & (300 MHz) 2.62 (1H, s, exch..D, -OH), 2.63 (2H, m, -El,CH=CH), 4.82 (1H, t,
J 6.3, -(HOH), 6.32 (1H, d,J 15.1, -SQCH=CH), 6.99 (1H, dtJ 15.1, 7.3 and 7.3, -
SO,CH=CHCHy), 7.27 (5H, m, AH), 7.61 (1H, tJ 7.5,p-(SO)ArH) and 7.79 (2H, d) 8.0,0-
(SO)ArH) ppm; & (75 MHz) 40.7 CH,), 72.5 CHOH), 125.6 CH), 127.5 CH), 127.8 CH),
128.9 CH), 129.2 CH), 132.6 CH), 133.2 (CH=C), 134.0Q), 140.3 Cy) and 142.9 (-
SO,CH=CH) ppm. Anal. Calc. for gH1603S: C 66.64, H 5.59%. Foun& 66.43, H 5.57%.

The minor product, 3,4nti-4-hydroxy-4-phenyl-3-phenylsulfonylbut-1-end2j, has been
previously described by tiand was identified from it4H NMR spectrum and by tlc comparison
with authentic material.

Poorer results were obtained by using procedureh®en the hydroxysulfongl was isolated in
19% vyield from the bromosulfor#zor in 20% yield from the iodosulforg
(E)-4-(4’-Chlorophenyl)-4-hydroxy-1-phenylsulfonylbut-1-ene (13).Using procedure B, the
bromosulfone (0.52 g) and 4-chlorobenzaldehyde (0.29 g) reatctegve a crude product (0.51
g) that was chromatographed using ether-hexan&asteo give an 0i(0.38 g, 59%) that'd
NMR) contained [)-4-(4’-chlorophenyl)-4-hydroxy-1-phenylsulfonylbutehe (3) (93%) and
its (2)-isomerl4 (7%) from whichl13 could not be further separated.
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(E)-4-(4’-Chlorophenyl)-4-hydroxy-1-phenylsulfonylbut-1-ene (13) had vnax (N) 3510, 1307
and 1143 cnit; & (300 MHz) 2.60 (2H, m, -B,CH=CH), 2.90 (1H, s, exch. D, -OH), 4.81
(1H, dd,J 7.1 and 5.5, -BOH), 6.36 (1H, dJ 15.0, -SQCH=CH), 6.93 (1H, dtJ 15.0, 7.3 and
7.3, -SQCH=CHCH,), 7.20 (4H, m, CI-AH), 7.50 (2H, mm-(SG,)ArH), 7.60 (1H, tJ 7.5,p-
(SOy)ArH) and 7.74 (2H, dJ 8.0,0-(SG)ArH) ppm; & (75 MHz) 40.7 CHy), 71.6 (CHOH),
127.0 CH), 127.1 CH), 128.6 CH), 129.2 CH), 132.7 CH), 133.2 (CH=C), 133.5Q,), 141.4
(Cy) and 142.6 (-SE&H=CH) ppm. Anal. Calc. for @H1sClIOsS: C 59.53, H 4.65%. Found (for
the 93 : 7 mixture of diastereoisomers): C 59.52,F8%.

Using procedure A, the iodosulfoBeand 4-chlorobenzaldehyde gave the hydroxysulfiBhin
22% yield.

(E)-4-(3’-Fluorophenyl)-4-hydroxy-1-phenylsulfonylbut-1-ene (15).Using procedure B, the
bromosulfone (0.52 g) and 3-fluorobenzaldehyde (0.26 g) reatdegive product (0.56 g) that
(NMR) contained the hydroxysulforkb together with ca. 10% of 3,4-anti-4-(3’-fluoroplydn
4-hydroxy-3-phenylsulfonylbut-1-enel?). The gross structure oi7 was clear from its
spectrum, and its stereochemistry could be infefrenh’ the near-zero value d§4 The crude
product was recrystallised from ether-hexane t@ giure E)-4-(3’-fluorophenyl)-4-hydroxy-1-
phenylsulfonylbut-1-enelf), (0.37 g, 60%), mp 19%C, Vinax (N) 3500, 1305 and 1149 émd;
(300 MHz) 2.61 (2H, m, -CKCH=CH), 2.97 (1H, s, exch.JD, -OH), 4.83 (1H, br tJ 7.0, -
CHOH), 6.33 (1H, dd,J 15.0 and 1.3, -S{LH=CH), 6.9-7.03 (4H, overlapping ms, -
SO,CH=CHCH,, o-(F)ArH andp-(F)ArH), 7.24 (1H, m, m-(F)Ad), 7.50 (2H, m, m-(S@ArH),
7.59 (1H, t,J 7.5, p-(SQ)ArH) and 7.77 (2H, dJ 8.0, 0-(SQ)ArH) ppm; & (75 MHz) 40.7
(CHp), 71.7 (CHOH), 112.4 (d) 22.0, o-(F)ArCH), 114.6 (d,J 21.0, o-(F)ArCH), 121.2 p-
(F)ArCH), 127.4 CH), 129.2 CH), 130.1 (d,J 8.0, m-(F)ArCH), 132.6 (CH), 133.4 (CH=C),
139.9 Cy), 142.5 (-SQCH=CH), 145.6 C,, d,J 7.0) and 162.0G, d,J 245) ppm. Anal. Calc.
for Ci6H15FOsS: C 62.75, H 4.90%. Found: C 63.01, H 4.69%.
(E)-4-(3’-Methoxyphenyl)-4-hydroxy-1-phenylsulfonylbu-1-ene (18).Using procedure B, the
bromosulfone2 (0.52 g) and 3-methoxybenzaldehyde (0.26 g) reatdegive an oily product
(0.57 g) that (NMR) contained the hydroxysulfdi®together withca. 9% of its Z)-isomer19.
This mixture was chromatographed using ether-hexaneluant to givd8 as anoil (0.36 g;
57%) from which some remainiri could not be further separate#)-4-(3’-Methoxyphenyl)-
4-hydroxy-1-phenylsulfonylbut-1-enel® had vimax (N) 3494, 1306 and 1147 ¢md; (300
MHz) 2.61 (2H, m, -Gi,CH=CH), 2.75 (1H, s, exch.)0D, -CH), 3.77 (3H, s, -O83), 4.79 (1H,
t, J 7.1, -CHOH), 6.32 (1H, ddJ 15.1 and 1.0, -S&CH=CH), 6.89 (2H, m, (MeO)ArH), 6.94
(AH, m, (MeO)ArH), 6.99 (1H, dtJ 15.1, 7.3 and 7.3, -SOH=CHCHy), 7.25 (1H, mym-
(MeO)ArH), 7.52 (2H, mm-(SO,)ArH), 7.59 (1H, tJ 7.5,p-(SO)ArH) and 7.82 (2H, dJj 8.0,
0-(SO)ArH) ppm; & (75 MHz) 40.7 CHy), 55.14 CHg), 72.3 CHOH), 111.0 CH), 113.2
(CH), 117.9 CH), 127.4 CH), 127.4 CH), 129.2 CH), 130.1 (d,J 8.0, m(F)ArCH), 129.2
(CH), 129.6 CH), 133.2 (CH=C), 140.3Qy), 143.0 (SGCH=CH), 144.7 Cy) and 159.7 Cy)
ppm. HRMSnvVz 318.0925. Calc. for $H150,S: 318.0926.
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Reaction of isobutyraldehyde with the organozinc ragent derived from (E)-1-phenyl-
sulfonyl-3-bromoprop-1-ene 2. Using procedure B, the bromosulforz (0.52 g) and
isobutyraldehyde (0.14 g) reacted to give an oitydpct mixture (0.51 g) that contained (NMR)
3-phenylsulfonylprop-1-en@9 (13%), the sulfone24 (6.5%) and all four of the possible
Reformatsky product20 (37%), 21 (11%), 22 (28%) and 23 (4%). This mixture was
chromatographed (EtOAthexane) to afford pure samples of each of therlattoducts.
(E)-4-Hydroxy-5-methyl-1-phenylsulfonylhex-1-ene (20)Obtained as an Oilymax (L) 3521,
1306 and 1148 cth d; (400 MHz) 0.88 (6H, dJ 6.8, -CH3), 1.64 (1H, m, -EI(CHs),), 2.37
(2H, m, -@H,CH=CH), 2.50 (1H, s, exch.D, -CH), 3.50 (1H, m, -€IOH-), 6.43 (1H, dd,
15.1 and 1.2, -SE@@H=CH), 7.06 (1H, dtJ 15.1, 7.7 and 7.7, -SOH=CHCH,-), 7.5 (2H, m,
ArH), 7.59 (1H, m, AH) and 7.86 (2H, dJ 8.3,0-ArH) ppm; & (100 MHz) 16.9 CHs), 18.1
(CH3), 33.2 (CHMey), 35.8 (CH), 74.4 (€CHOH-), 1279 CH), 128.8 CH), 1314 (-
SO,CH=CH), 132.9 CH), 139.9 C) and 144.4 (SE@H=CH) ppm. Anal. Calc. for GH150sS:
C 61.42, H 7.09%. Found: C 61.22, H 7.14%.
(2)-4-Hydroxy-5-methyl-1-phenylsulfonylhex-1-ene(21). Obtained as an 0ilynax (L) 3500,
1305 and 1149 cih J; (400 MHz) 0.97 (6H, apparentl,5.9 and 5.6, -83), 1.72 (1H, m, -
CHMey), 1.87 (1H, s, exch. @, -OH), 2.85 (2H, m, -EI,CH=CH), 3.49 (1H, m, -B0H-),
6.45 (2H, overlapping ms, -SOH=CH), 7.57 (2H, m, AH), 7.64 (1H, m, AH) and 7.94 (2H,
d,J 8.3,0-ArH) ppm; & (100 MHz) 17.0 CH3), 18.1 CHs), 32.0 (CHMey), 33.6 (CH), 75.2 (-
CHOH-), 126.8 CH), 128.8 (CH), 131.3 (-S@H=CH), 133.0 CH), 141.1 C,;) and 143.8
(SOCH=CH) ppm. HRMSm/z 254.0977. Calc. for gH,503S: 254.0977.
3,4-anti-4-Hydroxy-5-methyl-3-phenylsulfonylhex-1-ene(22). mp 88-89°C (ELO/n-pentane)
was spectroscopically identical with authentic miatereviously characterized.
3,4-syn-4-Hydroxy-5-methyl-3-phenylsulfonylhex-1-ene (23). colourless oil that was
spectroscopically identical with authentic matepigdviously characterized.

Reaction between isovaleraldehyde and the organozinreagent derived from E)-1-
phenylsulfonyl-3-bromoprop-1-ene 2

Using procedure B, the bromosulfoR€0.52 g) and isovaleraldehyde (0.17 g) reactegive an
oily product mixture (0.51 g) that contained (NMB)phenylsulfonylprop-1-en&9 (9%), the
sulfone2 (3.5%) and all four of the possible Reformatskgdurcts25 (25%), 26 (12.5%),27
(28%) and28 (20%). This mixture was chromatographed (EtOWwéxane) to afford pure
samples of each of the latter products.
(E)-4-Hydroxy-6-methyl-1-phenylsulfonylhept-1-ene(25). Obtained as an Oilynax (L) 3518,
1306 and 1146 cih) & (400 MHz) 0.89 (3H, dJ 6.6, -CHs), 0.90 (3H, dJ 6.6, -CH3), 1.23
(1H, m, -CHOH-CHH,), 1.42 (1H, m, -CHOH-CHy), 1.75 (1H, m, -EiMe,), 1.91 (1H, s, exch.
D0, -OH), 2.37 (2H, m, -EG,CH=CH), 3.86 (1H, m, -B0OH-), 6.44 (1H, ddJ 15.1 and 1.5, -
SO,CH=CH), 7.05 (1H, dtJ 15.1, 7.0 and 7.0, -SOH=CHCH,-), 7.54 (2H, m, AH), 7.62 (1H,
m, ArH) and 7.90 (2H, dJ 8.0, 0-ArH) ppm; & (100 MHz) 21.5 CHa), 22.8 CHs), 24.1 (-
CHMe,), 39.3 (CH), 459 (CH), 67.8 (CHOH-), 127.1 CH), 128.8 CH), 132.0 (-
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SO,CH=CH), 132.8 CH), 140.1 C,) and 143.2 (SE&H=CH) ppm. HRMSm/z 269.1209. Calc.
for [C14H200sS + HJ: 269.1211.

(2)-4-Hydroxy-6-methyl-1-phenylsulfonylhept-1-ene(26). Obtained as an oilyyax (L) 3518,
1306 and 1145 cth J; (400 MHz) 0.94 (6H, apparentd,7.1 and 6.9, -83), 1.30 (1H, m, -
CHOH-CHH,), 1.45 (1H, m, -CHOH-CHy), 1.77 (2H, m, -ElMe; and [exch. O] -OH), 2.87
(2H, m, -tH,CH=CH), 3.86 (1H, m, -6OH-), 6.39 (2H, m, contains d,13.6, -SQCH=CH),
7.57 (2H, m, AH), 7.65 (1H, m, AH) and 7.95 (2H, dJ 8.3,0-ArH) ppm; & (100 MHz) 21.6
(CHg), 22.8 CH3), 24.1 (CHMey), 35.2 CH,), 46.2 CH,), 68.4 (CHOH-), 126.8 CH), 128.8
(CH), 131.5 (-S@CH=CH), 133.0 CH), 140.1 Cq) and 143.0 (SE&H=CH) ppm. HRMSnvz
269.1218. Calc. for [GH200sS + HJ: 269.1211.
3,4-anti-4-Hydroxy-6-methyl-3-phenylsulfonylhept-1-ene(27)! Obtained as an Oilymax (L)
3518, 1305 and 1149 ¢md, (400 MHz) 0.89 (3H, dJ 6.5, -CH3), 0.91 (3H, dJ 7.0, -CHa),
1.12 (1H, m, -CHOH-CH,), 1.54 (1H, m, -CHOH-CH,), 1.76 (H, m, -GiMey), 2.98 (1H, s,
exch. O, -OH), 3.44 (1H, dJ 10.0, -SQCHCH=CH), 4.62 (1H, m, -B0OH-), 5.01 (1H, dJ
17.3, -CH=CHHyans), 5.38 (1H, dJ 10.3, -CH=CHHgs), 6.03 (1H, dtJ 17.0, 10.0 and 10.0, -
CH=CHy), 7.58 (2H, m, AH), 7.65 (1H, m, AH) and 7.84 (2H, dJ 8.0,0-ArH) ppm; & (100
MHz) 21.5 CHaj), 22.5 CH3), 23.8 (CHMe), 43.0 CH,), 65.8 (CHOH-), 73.3 (CHSO,),
125.1 (CH<H,), 125.5 CH=CH,), 128.7 (overlapping signal€H), 133.5 CH) and 137.0C)
ppm.

3,4-syn-4-Hydroxy-6-methyl-3-phenylsulfonylhept-1-ene(28). Obtained as an 0ilymax (L)
3512, 1305 and 1148 ¢mdy (400 MHz) 0.94 (6H, dJ 6.6, -CHs), 1.23 (1H, m, -CHOH-
CHHy), 1.37 (1H, m, -CHOH-CH), 1.96 (H, m, -GiMe), 3.59 (1H, ddJ 10.1 and 8.4, -
SO,CHCH=CH), 3.85 (1H, s, exch. D, -CH), 4.41 (1H, tJ 10.0, 8.2 and 8.2, 4@0H-), 4.93
(1H, d,J 17.0, -CH=CHHyans), 5.26 (1H, dd,J 10.3 and 1.0, -CH=CHs), 5.55 (1H, dtJ 17.0,
10.1 and 10.1, -B=CHy,), 7.57 (2H, m, AH), 7.67 (1H, m, AH) and 7.86 (2H, dJ 8.0,0-ArH)
ppm; & (100 MHz) 20.7 CH3), 23.3 CH3), 23.5 (CHMey), 43.3 CH,), 66.5 (CHOH-), 75.9 (-
CHSQO), 123.7 (CHEH,), 127.4 CH=CH,), 128.4 CH), 128.7 CH), 133.5 CH) and 137.0
(Cq) ppm. HRMS/z 269.1203. Calc. for [GH00sS + HJ': 269.1211.

Protonolysis of the organozinc reagent derived fronthe bromosulfone 2.A solution of the
bromosulfone2 (0.52 g) in dry THF (4 mL) was added to zinc d(stequiv.), activated as
described under Procedure B above. The mixturerefasxed during 2 h and then quenched
with dilute sulfuric acid to yield an oil (0.45 ¢hat contained (NMR) a 50:50 mixture of the
sulfone2 and 3-phenylsulfonylprop-1-er2s.
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