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The reaction of 2-alkyl-3-(trimethylsilyljoxiranes (1a or 1b)
with anions generated from alkyl phenyl sulfones (2a—f) fol-
lowed by hydrolysis affords sec-allyl alcohols 3—7. An analo-
gous reaction in the presence of BF; - Et,O affords adducts
8-11. Treatment of 8—11 with NaOH under phase-transfer
conditions affords stereospecifically the corresponding allylic

alcohols 4a—5c. Reaction of oxirane 1a with anions derived
from sterically hindered sulfones 2e or 2f in the presence of
BF; - Et,O was investigated. Reaction of compounds 8, 9 with
phosphorus tribromide in pyridine affords f,y-unsaturated
sulfones 19.

We have recently developed a method! of allyl alcohol
synthesis which involves the reaction of a (trimethylsilyl)-
oxirane (Scheme 1, i) with some carbanions bearing in the
a-position a leaving group (ii, X = leaving group). The reac-
tion is initiated by the attack of the anion ii at the oxirane
i in the a-position to the silicon alom to form the intermedi-
ate iii. The fate of the latter depends on the nature of the
cation (M™): in the species with Li* there occurs a spon-
taneous migration of the silyl group from C to O with elim-
ination of the leaving group to afford O-(trimethylsilyl)allyl
alcohol (iv, path a). On the other hand, an intermediate
with the cation strongly bound to the oxygen atom is stable
and provides adduct v after protonation (path b)?l. Some
aspects of the synthesis of prim allylic alcohols by this
method with the use of lithioalkyl phenyl sulfones (ii, X =
PhSO,, M = Li) and ¢,a-dilithioalkyl phenyl sulfones (ii,
X = PhSO,, R* = M = Li) have been describedll. Tts prac-
tical application to the synthesis of optically active allylic
alcohols has been reported by this!* and other!® labora-
tories. Now we present an account of our studies of the
direct (by the path a) synthesis of sec-allylic alcohols (corre-
sponding to iv) as well as of the preparation of adducts v
(X = SO,Ph) and their transformation into allylic alcohols
and f3,y-unsaturated sulfones.

Results and Discussion

Synthesis of sec-Allylic Alcohols by the Reaction of
(a,p-Epoxyalkyl)silanes with a-Sulfonyl Anions

cis- or trans-2-Hexyl-3-(trimethylsilyl)oxirane (Scheme 2,
la and 1b, respectively) was allowed to react with the
anions generated from alkyl phenyl sulfones 2a—f and bu-
tyllithium in THF/hexane. The respective allylic O-(trimeth-
ylsilyl) alcohol was obtained, and the crude product was
treated with TosOH in acetone to give the free alcohols
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3-7. The latter were briefly chromatographed on a silica gel
column to remove the unreacted sulfone and other minor
contaminations (E and Z isomers of the product were not
separated). The results are presented in Table 1. As can be
seen the sterically unhindered sulfones (2a, 2b, 2¢) were
converted into the respective allylic alcohols in good yields.
The isomer with Z configuration of the double bond pre-
vails® in all cases when geometric isomers can be formed
with the exception of the reaction of epoxide la with iso-
butyl phenyl sulfone (2d) (entry 8). The isomer E:Z ratio
was lowest when the reaction was carried out at —20°C
(method A, reaction time 24 h). At this temperature the
product yield was, however, poor. When the reaction was
carried out at room temperature (method C) the product
yield was high but the selectivity markedly decreased. An
acceptable compromise between reaction selectivity and
product yield was achieved by starting the reaction at
—20°C and then continuing it at room temperature (meth-
od B). Sulfones with f-branched (2d) and sec-alkyl groups
(2e and 2f) were chosen to examine the steric hindrance
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effect on the reaction course. The yields of the products and
the reaction stereoselectivity were low (entries 8, 9 and 10).
trans-Substituted oxirane 1b gave in the reaction with
anions generated from primary alkyl sulfones 2b and 2c a
lower yield of the product than its ¢is isomer with the same
stereochemical outcome (entries 11 and 12).

Scheme 2
1. BuLi 2
H o H X 2 H.O' R OH
R —_—
+ RSO,P LA
Me;Si nCeHys R nCetis
1a, cis R! R?
1b, trans 3 H H
4a Me H
4b| nCsH;; H
4c| CHMe, H
Sa H Me
5bf H nCsHy,
5S¢ H CHMe,
6 Me Me
7 -(CHp)s-

Table 1. Reaction of (trimethylsilyl)oxiranes 1a and 1b with sulfones
according to Scheme 2

No Oxirane Sulfone Method Product Yield (%) E:Z ratio
1 1a 2a C 3 70 -
2 1a 2b A 4a,5a 55 1:11
3 1a 2b B 4a,5a 75 1:9
4 la 2b C 4a,5a 80 1:4
5 1a 2¢ A 4b, 5b 53 1:16
6 la 2c B 4b, 5b 78 1:11
7 1a 2¢c C 4b, 5b 80 1:6
8 1a 24 B 4c,5¢ 14 4:1
9 1a 2e C 6 47 -
10 1a 2f C 8 3 -
11 1b 2b B 4a, Sa 27 1:9
12 1b 2c B 4b, 5b 22 1:11

The results presented in Table | indicate furthermore that
the method may be conveniently applied to the stereocon-
trolled synthesis of unbranched alkenes. Lithium derivatives
of sulfones with branched bulky alkyl groups react reluc-
tantly with a,p-epoxysilanes. Some time ago we have enco-
untered a similar difficulty in effecting the reaction of steri-
cally hindered sulfones, when we dealt with “all-carbon”
oxiranes. We have succeeded in promoting the reaction by
using a-sulfonyl anions in combination with a Lewis acid,
preferentially with BF; - OEt,!". Considering the Lewis
acid-catalyzed reaction of a,B-epoxysilanes with a-sulfonyl
anions, we reasoned that the initial adduct (Scheme 1, iii,
X = SO,Ph, M = BF;Li), if formed, would be stable since
the oxido group would be complexed by the Lewis acid and
lithium ion. The protonated adduct (v, X = SO,Ph) could
be, however, easily transformed into the corresponding allyl
alcohol by elimination of the silyl and sulfur substituents!®l.
Moreover, adduct v, if available, would be useful as an inter-
mediate in the synthesis of B,y-unsaturated sulfones. These
considerations prompted us to examine the reaction of a-
sulfonyl anions with a,B-epoxysilanes in the presence of
BF; - Et,0. It should be noted that BF;-assisted reactions
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of a,B-epoxysilanes with alkenyl cuprates have been re-
ported®],

Synthesis of Allylic Alcohols and §,y-Unsaturated Sulfones
by BF;-Assisted Reaction of a,f-(Epoxyalkyl)silanes with
a-Sulfonyl Anions

Lithio sulfone, generated from sulfones 2b—d (1-mol
equiv.) and butyllithium (1-mol equiv.) in THF/hexane, was
treated at —20°C with a,B-epoxysilane 1a or 1b (0.7-mol
equiv.) and then with BF; - Et,0 (0.7-mol equiv.) (Scheme
3). The expected adduct was obtained. The results are pre-
sented in the scheme. Sterically unhindered sulfones 2b and
2¢ were converted into the corresponding adducts as mix-
tures of epimers that were easy to separate by CC. The epi-
mers differ in configuration on the carbon bearing the phe-
nylsulfonyl group. The epimers with the relative / and « con-
figuration on this and the vicinal center (CHSiMe;) are
formed in comparable amounts. A high yield of the reaction
involving B-branched sulfone 2d (74% vs. 14% in the uncat-
alyzed reaction) is noteworthy.

Scheme 3
1. BuLi/
BF5OEt, HO SO,Ph HO SO,Ph
) 2.H, ; : ;
la +RISOPh—— 5 2
2 2 nCH; YT R+ nCﬁHB/\l/\RZ
2 8 SiMe, 9 SiMe,
Sulfone Product (Yield %)
R! No R2 No
Et 2b Me 8a (43) %9a (31)
nCgHy5 2 nCsHy,  8b (35  9b (35)
CH,CHMe, 2d CHMe, 8c, 9c(2:3 ratio) (74)
1. BuLi/
BF; OEt, HO SO,Ph HO SO,Ph
2.H,0 : ; ;
1b + EtSO,Ph——F» nCH + CeH 13/\/\
2b . 1
10 SiMe; 11 SiMe,

(19 and 23 % yield)

The reaction of lithiated sulfone 2b with trans-oxirane
1b in the presence of BF; - OEt, (Scheme 3) afforded the
corresponding adducts 10 and 11 in 19 and 23% yields, re-
spectively. We expected that adducts 8a, 9a and congeners
upon treatment with butyllithium would provide stereospe-
cifically the respective (E)- or (Z)-O-(trimethylsilyl)allyl al-
cohols in a process analogous to that depicted in Scheme 1,
path a. In practice, however, diastereomerically pure ad-
ducts were converted into mixtures of the corresponding
(E)- and (Z)-allylic alcohols (as O-trimethylsilyl deriva-
tives). For example, the reaction of adduct 9a with butyl-
lithium at room temperature, followed by hydrolysis of the
O-trimethylsilyl group, afforded a mixture of (E)- and (2)-
allylic alcohols 4a and 5a in a 1:2 ratio (72% yield). These
results imply that the migration of the trimethylsilyl group
from C to O and abstraction of the proton from the o-
position to the phenylsulfonyl group occur at comparable
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rates when butyllithium is used as a base. Under phase-
transfer conditions, however, in the system of 25% aq
NaOH/benzene/tetrabutylammonium bromide the adducts
were converted into corresponding O-(trimethylsilyl)allylic
alcohols virtually stereospecifically and in excellent yields
(Scheme 4). An inseparable mixture of compounds 8¢ and
9¢ was transformed into a mixture of (E)- and (Z)-O-tri-
methylsilyl alcohols 17¢ and 18¢ (88% yield, in a 3:2 ratio
as determined by 'H NMR). The O-trimethylsilyl deriva-
tives of allylic alcohols, obtained in this reaction, were hy-
drolyzed to the free alcohols whose yields are given in
Scheme 4. It should be noted that a mixture of alcohols 4¢
and 5S¢ was separated by chromatography to give the pure
isomers (53% vyield of E and 36% yield of Z isomer).

Scheme 4

25%aq NaOH/ .
HO SO.Ph ph/Bu,NBr MesSiO H,0+ HO
P > P
nCeHi3 R CeHy3 R nCeHs R
g3 MesSi 17(E), 18(2) 48,5
R Starting material Trimethylsily! ether Alcohol
Confll No conf. No Yield,(%) Conf. No Yield,(%)
Me I 8a (Z) 18a 90 (Zy 5a 83
Me u 9a (E) 17a 85 (Ey da 85
nCsHy, 8sb (2 18b 92 2y 5b 92
nCsHyy 9b (£ 17Tb 90 () 4b 93
b
CHMe, ! 8¢ (@) 18 g (2 Se 36[[h]]
CHMe, 9 (E) 17 (E) 4c 53
Me u 10 (E) 17a 93
Me i 11 () 18a 8

I Relative configuration in the C(SiMe);-C(SO,Ph) system.
lSeparated by CC.

It should also be noted that stereochemical assignments
of adducts 8—11 were made on the basis of their respective
products of PhSO5 and Me;Si™ group elimination under
basic conditions on the assumption that epimers with the
relative / configuration provide (Z)-O-(trimethylsilyl)allyl
alcohols and epimers with u configuration lead to E iso-
mersl®],

In view of the favorable effect of BF; - OEt, on the reac-
tion of epoxysilanes with sterically hindered a-sulfonyl
anions, it was of interest to evaluate the limit of applica-
bility of this catalyst. To this end, the reactions of isopropyl
phenyl sulfone (2e) and cyclohexyl phenyl sulfone (2f) with
oxirane 1a were examined. Oxirane 1a was treated with the
lithium derivative of sulfone 2e and BF; - EtO,, and the
crude reaction product was chromatographed on a silica gel
column. An inseparable mixture of 12 and 13 (40% vyield,
ratio of 2:7 as determined by 'H NMR) was obtained
(Scheme 5). Apparently, the product of initial a-attack un-
dergoes a Peterson elimination to give compound 12. For-
mation of compound 13 reflects the 1,3 shift of the phenyl-
sulfonyl group in 12011,

An analogous reaction of cyclohexyl phenyl sulfone (2f)
with oxirane 1a followed by chromatography afforded “p-
adduct” 14 in 28% yield and an inseparable mixture of un-
saturated sulfones 15 and 16 in 13% yield (ratio of 1:2 de-
termined by '"H NMR) (Scheme 5). This result suggests that
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Scheme 5
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BE,EL,O PhSO, hSO,
. 2.H,0
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1. BuLi/
BF3 Et,0 SO.Ph
la + 21,0 2 Q S0k *
PhsoZ 1CeH3 PhO,S
SiMe, nCeH s nCeHys
2t 14 15 16

a very sterically hindered nucleophile tends to attack an
(o,B-epoxyalkyl)silane unselectively at the a- and B-po-
sition[19,

Interestingly, when the crude product of the reaction of
sulfone 2e with oxirane 1a (without chromatography) was
treated with a base under two-phase conditions alcohol 6
(Scheme 6) was obtained in 50% yield, and no unsaturated
sulfones were detected. This experiment indicates that the
Peterson elimination and allylic rearrangement of the sul-
fone occur in the course of chromatography of the crude
reaction products.

Scheme 6
1. BuLi/
BF,Et,0
2.H,0
3.25% NaOH/ HO
PhH /Bu,NBr )\A
la+iPSO,Ph — 5 pCeHys
6

Having in hand the adducts of general structure v
(Scheme 1), we directed our attention to the preparation of
allylic sulfones which are useful but not readily available
intermediates in synthesis(!?l. Our initial experiments were
aimed at the hydroxyl group esterification with p-TosCl. We
expected a facile fragmentation of the sulfonates with for-
mation of the respective unsaturated sulfones and TosOSi-
Me;. The reaction of adducts with p-TosCl proved, how-
ever, to be sluggish. Moreover, a complex mixture of prod-
ucts was formed, partly owing to silylation of alcohols by
TosOSiMe; which was in fact generated in the reaction. Ul-

Scheme 7
SO,Ph
HO SO,Ph PBry/Py .
nC6H13 R nC6H13 R

Me,Si

8-9 19

Adduct Product

R No. _ No. Yield, (%)

Me 8a 19a 83

Me 9a 19a 85

nCsHy | 8b 19 &
nCsHyp | 9b 19b 85
CHMe,| 8¢ ,9% 19c 90
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timately, we found that treatment of the adduct with PBr;
in pyridine at room temperature affords the required B,y-
unsaturated sulfones in very good yields. The results are
presented in Scheme 7.

It should be noted that products with £ configuration of
the double bond were always obtained, and therefore a mix-
ture of diastereomeric adducts may be used to generate iso-
merically pure unsaturated sulfones.

Experimental

'H and "*C NMR: Bruker AM 500 (500 and 125 MHz) or Varian
GEM 200 (200 and 50 MHz), as indicated (for CDCl; solutions
with SiMe, as an internal standard). — MS: AMD 604 (70 eV
ionization potential). — All reactions involving organometallic re-
agents were carried out under Ar. Ratios of diastereomeric mix-
tures were derived from suitable 'H-NMR integrals. Organic solu-
tions were dried with Na,SO,. — Column chromatography (CC):
silica gel, Merck, 60, 230—400 mesh (Si0-).

Reactions of Epoxysilanes 1a and 1b with Pheny!l Alky! Sulfonyl
Anions in the Presence of BF; - Et;O According to Schemes 3 and
5. — General Procedure: To a solution of phenyl alkyl sulfone 2b—f
(3.75 mmol) in dry THF (20 ml) stirred at —20°C BuLi in hexane
(1.6 M, 2.3 ml, 3.75 mmol) was added dropwise. The mixture was
stirred for 10 min whereupon epoxysilane 1a or 1b (500 mg, 2.5
mmol) and BF; - Et;O (550 mg, 3.75 mmol) were consecutively
added. Stirring was continued for 3 h, and then the mixture was
diluted with water (50 ml) and extracted with CH,Cl, (2 X 30 ml).
The combined organic extracts were dried, the solvent was removed
and the residue chromatographed on SiO,.

(2R*3R* 4R*)-2-( Phenylsulfonyl )-3-( trimethylsilyl)decan-4-ol
(8a) (395 mg, 43%) and (2R*3S*4S*)-2-(phenylsulfonyl)-3-
(trimethylsilyl ) decan-4-ol (9a) (285 mg, 31%) were obtained from
1a and sulfone 2b (635 mg) (elution with hexane/AcOEt, 95:5). —
8a: 'H NMR (500 MHz): 8 = 0.18 [s, 9H, Si(CH3),], 0.87 (1, J =
6.9 Hz, 3H, 10-H), 1.20—1.39 (m, 10H, aliphatic H), 1.39 (d, J =
7.2 Hz, 3H, [-H), 1.59 (dd, J = 4.2, 1.7 Hz, 1 H, 3-H), 3.54 (qd,
J = 172,1.7 Hz, 1H, 2-H), 4.02 (m, 1 H, 4-H), 7.53 (m, 2H, m-
ArH), 7.62 (tt, / = 7.4, 1.3 Hz, 1 H, p-ArH), 7.87 (m, 2H, o-ArH).
— 13C NMR (125 MHz): § = 0.22, 13.99, 16.38, 22.50, 25.98,
29.11, 31.72, 32.61. 37.34, 59.34, 71.79, 128.64, 129.01, 133.34,
138.60. — MS, m/z (%): 256 (10), 215 (80), 199 (34), 166 (87), 143
(35), 135 (82), 125 (42), 115 (57), 97 (55), 83 (100), 73 (75)
[Si(CH3)3]. — CgH34058Si (370.6): caled. C 61.57, H 9.25; found
C 61.43, H 9.14. — 9a: 'H NMR (500 MHz): § = 0.09 [s, 9H,
Si(CHs)3], 0.89 (t, J = 6.9 Hz, 3H, 10-H), 1.24—1.36 (m, 6 H, ali-
phatic H), 1.39 (d, J = 7.3 Hz, 3H, 1-H), 1.46—1.60 (m, 4H, ali-
phatic H), 1.83 (dd. J = 8.4, 1.1 Hz, 1H, 3-H), 3.42 (qd, J = 7.3,
1.1 Hz, 1H, 2-H), 3.85 (m, 1H, 4-H), 7.58 (m, 2H, m-ArH), 7.66
(tt, / = 7.4, 1.3 Hz, 1H, p-ArH), 7.90 (m, 2H, o-ArH). — 1°C
NMR (125 MHz): 6 = —0.39, 12.11, 14.06, 22.60, 26.02, 29.25,
31.89, 33.78, 38.27, 61.56, 69.14, 128.72, 129.21, 133.63, 138.18. —
MS, mlz (%): 256 (10), 215 (80), 199 (35), 166 (90), 143 (35), 135
(80), 125 (41), 113 (67), 97 (56), 83 (100), 73 (75) [Si(CH,);3]. —
C1oH3,0:88i (370.6): caled. C 61.57, H 9.25; found C 61.84, H
9.07.

(7R* 8R* 9R* )-9-( Phenylsulfonyl)-8-( trimethylsilyl) tetradecan-
7-0l (8b) (370 mg, 35%) and (75*85* 9R*)-9-(phenylsulfonyl )-8-
( trimethylsilyl) tetradecan-7-0l (9b) (371 mg, 35%) were obtained
from 1a and sulfone 2c¢ (850 mg) (elution with hexane/AcOE(,
97:3). — 8b: '"H NMR (500 MHz): 0.21 [s, 9H, Si(CH3),], 0.74 (t,
J =170 Hz, 3H, CH;), 0.89 (t, J = 6.9 Hz, 3H, CHj;), 0.91-1.21
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(m, 6H, aliphatic H), 1.21-1.35 (m, 9H, aliphatic H), 1.48—1.70
(m, 3H, aliphatic H), 2.12 (m, 1 H, aliphatic H), 3.31 (dd, J = 7.4,
4.4 Hz, 1H, 9-H), 4.24 (m, 1H, 7-H), 7.56 (m, 2H, m-ArH), 7.64
(tt, J = 7.4, 1.3 Hz, 1H, p-ArH), 7.89 (m, 2H, o-ArH). — *C
NMR (125 MHz): 6§ = 0.07, 13.81, 14.04, 22.09, 22.60, 25.95,
27.48, 29.26, 30.74, 30.92, 31.89, 34.54, 37.61, 65.56, 71.44, 128.56,
129.16, 133.52, 139.22. — MS, m/z (%): 256 (55), 215 (100), 199
(57), 166 (85), 143 (15), 135 (83), 125 (33), 115 (90), 97 (70). 83
(30), 73 (80) [Si(CH,)3). — C,3H4>0,S8i1 (426.7): caled. C 64.73, H
9.92; found C 64.87, H 10.10. — 9b: '"H NMR (500 MHz): 0.12 |s,
9H, Si(CH3)3], 0.78 (t, J = 7.0 Hz, 3H, CH3), 0.89 (t, J = 6.8 Hz,
3H, CHj;), 1.05-1.65 (m, 18H, alphatic H), 1.72—1.82 (m, 1H,
aliphatic H), 3.39 (t, / = 5.7 Hz, 1H, 9-H), 3.85 (m, | H, 7-H),
7.57 (m, 2H, m-ArH), 7.65 (tt, J = 7.4, 1.2 Hz, 1 H, p-ArH), 7.89
(m, 2H, 0-ArH). — 3C NMR (125 MHz): § = —0.08, 13.80, 14.06,
22.12, 22.60, 26.09, 27.72, 28.32, 29.27, 31.48, 31.88, 34.29, 38.66,
66.38, 69.61, 128.61, 129.19, 133,58, 139.07. — MS, m/z (%): 256
(10), 215 (100), 199 (27), 166 (50), 135 (46), 125 (20), 115 (20), 97
(43), 83 (46), 73 (43) [S(CH;)3]. — C13H4,01S8Si (426.7): caled. C
64.73, H 9.92; found C 64.89, H 10.22.

(3R* 4R* 5R*)-2-Methyl-3-( phenylsulfonyl )-4-( trimethylsilyl )-
undecan-5-0! (8¢) and (3R* 4S* 55% )-2-methyl-3-( phenylsulfonyl )-
4-(trimethylsilyl Jundecan-5-0l (9¢) (736 mg, 74%) were obtained
from epoxide 1a and sulfone 2d (745 mg) as an inseparable mixture
of a ratio of 2:3 (elution with hexane/AcOEt, 95:5). — 'H NMR
(500 MHz) (diagnostic signals): & = 0.19 [s, 2/5 X 9H, Si(CH3)s],
0.21 [s, 3/5 X 9H, Si(CH3)3], 3.57 (m, 1H, 3-H), 4.03 (m, 3/5 X
1H, 5-H), 4.32 (m, 2/5 X 1H, 5-H), 7.56 (m, 2H, m-ArH), 7.62
(m, 1H, p-ArH), 7.89 (m, 2/5 X 2H, 0-ArH), 7.93 (m, 3/5 X 2H,
o-ArH). — MS, m/z (%) 256 (13), 215 (53), 199 (35), 166 (87), 135
(100), 125 (32), 115(50), 97 (55), 73 (67) [Si(CH3);3]. — C,H330,SSi
(398.7): caled. C 63.26, H 9.61; found C 63.07, H 9.60.

(2R*3S* 4R*)-2-( Phenylsulfonyl)-3-( trimethylsilyl) decan-4-ol
(10) (177 mg, 19%) and (2R*3R*4S5*)-2-(phenylsulfonyl)-3-
( trimethylsilyl ) decan-4-ol (11) (212 mg, 23%) were obtained from
epoxide 1b and sulfone 2b (635 mg) (elution with hexane AcOEt,
95:5). — 10: '"H NMR (500 MHz): 0.19 [s, 9H, Si(CH4);]. 0.88 (t,
J = 7.1 Hz, 3H, 10-H), 1.22-1.32 (m, 7H, aliphatic H), 1.32 (d,
J = 7.3 Hz, 3H, 1-H), 1.36—1.58 (m, 3H, aliphatic H), 1.95 (t,
J =34 Hz 1 H, 3-H), 3.62 (qd, J = 7.3, 3.2 Hz, 1 H, 2-H), 4.11
(dt, J = 9.0, 3.4 Hz, 1 H, 4-H), 7.56 (m, 2H, m-ArH), 7.65 (it, J =
7.4, 1.3 Hz, 1H, p-ArH), 791 (m, 2H, o-ArH). — 3C NMR (125
MHz): 8 = 0.99, 14.04, 16.19, 22.59, 26.70, 29.24, 31.82, 35.21,
35.60, 58.48, 71.22, 128.85, 129.09, 133.55, 138.05. — MS, m/z (%):
256 (13), 215 (35), 199 (44), 166 (46), 143 (38), 135 (60), 125 (20),
115 (26), 97 (62), 83 (100), 73 (70) [Si(CH3);]. — CyH3,05S8Si
(370.6): caled. C 61.57, H 9.25; found C 61.30, H 9.30. — i1: 'H
NMR (500 MHz): & = 0.05 [s, 9H, Si(CHj;);], 0.90 (t, / = 6.8 Hz,
3H, 10-H), 1.25—1.37 (m, 2 H, aliphatic H), 1.48 (d, / = 7.1 Hz,
3H, 1-H), 1.50—1.62 (m, 3H, aliphatic H), 3.18 (qd. / = 7.1, 1.0
Hz, 1H, 2-H), 4.27 (dd, J = 8.6, 5.4 Hz, 1 H, 4-H), 7.56 (m, 2H,
m-ArH), 7.64 (tt, J = 7.4, 1.3 Hz, p-ArH), 7.85 (m, 2H, o-ArH).
— I3C NMR (125 MHz): § = 0.15, 11.26, 14.06, 22.58, 26.50,
29.14, 31.81, 33.28, 39.26, 60.23, 70.88, 128.73, 129.09, 133.40,
138.32. — MS, ml=z (%): 256 (1), 215 (11), 199 (15), 166 (18), 143
(46), 135 (22), 125 (15), 97 (50), 83 (100), 73 (36) [Si(CH3)3]. —
C9H340:8Si (370.6): caled. C 61.57, H 9.25; found C 61.34, H
9.52.

2-Methyl-2-(phenylsulfonyl)dec-3-ene  (12) and  2-methyl-4-
(phenylsulfonyl)dec-2-ene (13) (295 mg, 40%) werc obtained from
epoxide 1a and sulfone 2e (690 mg) as an inseparable mixture a
ratio of 7:2 (elution with hexane/AcOEt, 97:3). — '"H NMR (200
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Reaction of (a,B-Epoxyalkyl)silanes with a-Sulfonyl Anions

MHz): & = 0.84 (t, J = 6.7 Hz, 7/9 x 3H, 10-H), 0.86 (t, J = 6.7
Hz, 2/9 X 3H, 10-H), 1.16 (d, J = 1.4 Hz, 7/9 X 3H, vinylic CH3),
1.41 (s, 2/9 X 6H, 2 CH3), 1.65 (d, J = 1.3 Hz, 7/9 X 3H, vinylic
CH,), 3.68 (td, J = 10.8, 3.2 Hz, 7/9 X 1H, 4-H), 491 (dm, J =
10.4 Hz, 7/9 X 1H, 3-H), 5.40 (dt, J = 15.7, 6.3 Hz, 2/9 x 1H, 4-
H), 5.58 (dt, J = 15.7, 1.1 Hz, 2/9 X 1H, 3-H), 7.42~7.65 (m, 3 H,
ArH), 7.80 (m, 2H, ArH). — '3C NMR (50 MHz): § = 13.95,
14.03, 17.94, 21.20, 22.47, 25.75, 26.50, 27.33, 28.82, 31.49, 31.60,
32.61, 64.96, 117.48, 120.26, 128.19, 128.29, 128.61, 129.09, 130.59,
13321, 133.33, 135.46, 138.10, 141.86. — MS, m/z (%): 153 (49),
125 (4), 111 (10), 97 (59), 69 (100). — Cy7H20,S (294.4): caled. C
69.34, H 8.90; found C 69.29, H 8.79.

Compound 14 (297 mg, 28%) and an inseparable mixture of 15
and 16 (109 mg, 13%) were obtained in a ratio of 1:2 from the
reaction of epoxide 1a with sulfone 2f (780 mg) (elution with hex-
ane/AcOEt, 97:3). — 14: 'H NMR (500 MHz): § = 0.15 [s, 9H,
Si(CH,)4], 0.81—0.92 (m, 2H, aliphatic H), 0.87 (t, / = 6.9 Hz,
3H, CH,), 1.12—1.65 (m, 15H, aliphatic H), 2.02 (m, 1 H, aliphatic
H), 2.27 (m, 1H, aliphatic H), 2.44 (m, | H, aliphatic H), 2.95 (br.
d, J = 12.2 Hz, 1H, aliphatic H), 3.86 (d, / = 10.7 Hz, 1H, 1-H),
7.56 (m, 2H, m-ArH), 7.65 (it, J = 7.4, 1.3 Hz, 1H, p-ArH), 7.87
(m, 2H, o-ArH). — 3C NMR (125 MHz): 6 = —1.95, 14.01, 21.77,
22.25, 22.59, 25.04, 28.99, 29.94, 31.04, 31.35, 31.72, 31.77, 4245,
68.17, 72.27, 128.62, 130.69, 133.46, 137.09. — MS, m/z (%0): 215
(0.8), 197 (0.9), 193 (1.1), 143 (6), 111 (100), 81 (10), 69 (70). —
Ca3H405SSi (424.7): caled. C 65.04, H 9.49; found C 65.06, H
9.29. — 15 and 16 (ratio of 1:2): 'H NMR (500 MHz) (diagnostic
signals): § = 0.86 (t, J = 6.9 Hz, 2/3 X 3H, CH;), 0.88 (t, J = 6.9
Hz, 1/3 x 3H, CHj), 3.77 (td, J = 10.8, 3.2 Hz, 2/3 X 1H,
CHSO,Ph), 4.88 (d, J = 10.5 Hz, vinylic H), 5.16 (d, / = 16.0 Hz,
1/3 X 1 H, vinylic H), 5.44 (dt, J = 16.0, 6.9 Hz, 1/3 X 1 H, vinylic
H), 7.45—7.52 (m, 2H, m-ArH), 7.57-7.62 (m, 1 H, p-ArH), 7.76
(m, 1/3 X 2H, o-ArH), 7.83 (m, 2/3 X 2H, o-ArH). — ®*C NMR
(125 MHz): 6 = 13.98, 14.01, 21.56, 22.49, 22.54, 25.23, 26.25,
26.46, 26.95, 26.99, 28.03, 28.62, 28.73, 28.83, 29.09, 31.52, 31.57,
32.94, 37.14, 63.80, 68.12, 114.17, 125.25, 128.05, 128.60, 129.17,
130.87, 133.19, 135.41, 138.28, 139.17, 149.05. — MS, m/z (%): 193
(93) [M* — PhSO,], 151 (3), 137 (10), 123 (16), 109 (100), 95 (41),
81 (35), 67 (50). — CyH300,S (334.5): caled. C 71.81, H 9.04;
found C 71.61, H 8.87.

Preparation of O-Trimethyisilyl Allylic Alcohols 17, 18 from Ad-
ducts 8—11 According to Scheme 4. — General Procedure: A mixture
of 25% aq NaOH (10 ml), benzene (10 ml), 8a—11 (0.50 mmol),
and BuyNBr (0.1 eq) was vigorously stirred for 1 h (until the start-
ing material was consumed, TLC). The mixture was extracted with
Et,0 (2 X 30 ml). The combined organic extracts were washed
with water and dried. The solvent was removed and the residue
chromatographed on SiO, (hexane/Et,0, 97:3).

Compound 9a (185 mg) was converted into (E)-4-(trimethyl-
silyloxy)dec-2-ene (17a) (97 mg, 85%). — 'H NMR: & = 0.07 [s,
9H, Si(CHs3);], 0.86 (t, J = 6.9 Hz, 3H, 10-H), 1.15-1.27 (m, 8H,
aliphatic H), 1.36—1.49 (m, 2H, aliphatic H), 1.65 (ddd, J = 64,
1.5, 0.7 Hz, 3H, 1-H), 3.96 (q, J = 6.8 Hz, 1H, 4-H), 5.39 (ddq, J
= 15.3, 6.8, 1.5 Hz, 1H, 3-H), 5.51 (dqgd, J = 15.3, 6.4, 0.9 Hz,
1H, 2-H). — PC NMR: § = 0.35, 14.08, 17.57, 22.63, 25.57, 29.23,
31.87, 38.24, 73.71, 125.03, 134.82. — MS, m/z (%): 228 (1) [M™],
143 (100), 75 (32), 73 (70) [Si(CH3);]. — C;3H»0Si: caled.
228.1909; found 228.1909 (MS).

Compound 8a (185 mg) gave (Z)-4-(trimethylsilyloxy ) dec-2-ene
(18a) (103 mg, 90%). — 'H NMR: 3 = 0.08 [s, 9H, (Si(CH,);}, 0.86
(t, J = 69 Hz, 3H, 10-H), 1.23—-1.41 (m, 9H, aliphatic H),
1.45—-1.53 (m, 1 H, aliphatic H), 1.62 (dd, J = 6.7, 1.6 Hz, 3H, 1-
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H), 4.38 (q, J = 8.5 Hz, 1H, 4-H), 5.33 (ddq, J = 11.0, 8.5, 1.6
Hz, 1 H, 3-H), 541 (dgd, J = 11.0, 6.9, 1.0 Hz, 1H, 2-H). — 3C
NMR: & = 0.28, 13.26, 14.09, 22.63, 25.35, 29.24, 31.89, 38.20,
68.17, 123.29, 134.81. — MS, m/z (%): 228 (1) [M*], 143 (100),
75 (15), 73 (25) [Si(CH,);]. — C;3H,50Si: caled. 228.1909; found
228.1911 (MS).

Compound 9b (213 mg) was converted into (E)-8-(trimethyl-
silyloxy)tetradec-6-ene (17b) (128 mg, 90%). — 'H NMR (200
MHz): 8 = 0.07 [s, 9H, Si(CH;);], 0.85 (t, / = 6.5 Hz, 6H, |-H
and 14-H), 1.05—-1.60 (m, 16 H, aliphatic H), 1.97 (br. q, J = 6.7
Hz, 2H, 5-H), 3.96 (q, J = 6.4, 1H, 8-H), 5.34 (dd, J = 154, 6.4
Hz, 1H, 7-H), 5.48 (dt, J = 154, 6.2 Hz, 1 H, 6-H). — *C NMR:
5 = 0.36, 14.01, 14.05, 22.50, 22.62, 25.61, 28.94, 29.23, 31.38,
31.90, 32.09, 38.35, 73.85, 130.56, 133.56. — MS, m/z (%): 284 (1)
[M*], 199 (100}, 129 (36), 75 (22), 73 (42) [Si(CH;),]. — C,7H;50S1:
calcd. 284.2535; found 284.2536 (MS).

Compound 8b (213 mg) was converted into (Z)-8-(trimeth-
yisilyloxy ) tetradec-6-ene (18b) (131 mg, 92%). — 'H NMR (200
MHz): 6 = 0.86 (t, J = 6.8 Hz, 3H, CHa,), 0.87 (t, J = 6.7, 3H,
CH,), 1.02—1.52 (m, 16 H, aliphatic H), 2.01 (m, 2H, 5-H), 4.35
(m, 1H, 8-H), 5.22—5.39 (m, 2H, 6-H and 7-H). — *C NMR: § =
0.34, 14.01, 14.08, 22.54, 22.63, 25.43, 27.78, 29.25, 29.36, 31.62,
31.90, 38.41, 68.59, 129.47, 133.75. — MS, m/z (%): 284 (1) [M™],
199 (100), 129 (60), 75 (35), 73 (70) [Si(CH,)3]. — C,,H3cOSi: caled.
284.2535; found 284.2533 (MS).

A mixture of compounds 8¢ and 9¢ (200 mg, ratio of 2:3) was
converted into a mixture of (E)-2-methyl-5-( trimethylsilyloxy)-
undec-3-ene (17¢) and (Z)-2-methyl-5-( trimethylsilyloxy )undec-3-
ene (18¢) (125 mg, ratio of 3:2, 88%). — 'H NMR (200 MHz): § =
0.06 [s, 3/5 X 9H, Si(CH,)s], 0.07 [s, 2/5 X 9H, Si(CHa)s], 0.85 (t,
J = 6.7 Hz, 3H, 11-H), 0.94 (d, J = 7.0 Hz, 6 H, CH; and 1-H),
1.05—1.51 (m, 10H, aliphatic H), 2.23 (oct, J = 6.8 Hz, 3/5 X 1H,
2-H), 2.55 (oct, J = 6.6 Hz, 2/5 X 1H, 2-H), 3.95 (q, J = 6.1 Hz,
3/5 X 1H, 5-H), 4.36 (m, 2/5 X 1H, 5-H), 5.04—5.51 (m, 2H, 3-
and 4-H). — '*C NMR: & = 0.33, 0.41, 14.09, 22.25, 22.39, 22.63,
22.89, 23.34, 25.52, 25.63, 27.13, 29.23, 30.85, 31.90, 38.37, 38.86,
68.73, 73.98, 130.59, 131.37, 136.54, 137.81. — MS, m/z (%): 241
(3) [M* — CHa], 171 (100), 81 (61), 75 (25), 73 (56) [Si(CH;);]. —
C,4Hy0Si: caled. 241.1988; found 241.1987 (MS) [M* — CHa].

Compound 10 (185 mg) was converted into 17a (106 mg, 93%).

Compound 11 (185 mg) was converted into 18a (97 mg, 85%).

Preparation of Allylic Alcohols 4, 5 by Hydrolysis of their O-Tri-
methylsilyl Derivatives 17, 18. According to Scheme 4. — General
Procedure: A solution of a silyl ether (17a—18a) (0.4 mmol) in wet
acetone (10 ml) containing p-TosOH (2 mg) was set aside for 0.5 h
whereupon it was diluted with water (30 ml) and extracted with
CH,Cl, (2 X 30 ml). The combined organic extracts were washed
with satd. NaHCO; (30 ml), dried, and the solvent was removed.
The residue was chromatographed on SiO- (hexane/Et,O, 95:5).

Compound 17a (92 mg) was converted into (E)-dec-2-en-4-o!
(4a) (54 mg, 85%). — '"H NMR (500 MHz): 6 = 0.88 (1, J = 7.1
Hz, 3H, 10-H), 1.23—1.39 (m, 8 H, aliphatic H), 1.43—1.58 (m,
2H, aliphatic H), 1.69 (ddd, J = 6.4, 1.5, 0.6 Hz, 3H, 1-H), 4.02
(q, J = 6.4 Hz, 1H, 4-H), 5.48 (ddq, J = 15.3, 7.1, 1.5 Hz, 1 H, 3-
H), 5.64 (dqd, J = 15.3, 6.4, 1.0 Hz, 1H, 2-H). — *C NMR: 6 =
13.98, 17.56, 22.54, 25.39, 29.19, 31.77, 37.29, 73.06, 126.50,
134.45. — MS, m/z (%): 156 (0.3) [M*], 141 (0.4) [M* — CH;], 138
(0.5) [M* — H,0j, 71 (100). — C;oH0O: calcd. 156.1514; found
156.1514 (MS).

Compound 18a was converted into (Z)-dec-2-en-4-0l (5a) (52
mg, 83%). — '"H NMR (500 MHz): 8 = 0.87 (t, J = 7.1 Hz, 3H,
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10-H), 1.23—-1.47 (m, 9H, aliphatic H), 1.54—1.63 (m, 1H, ali-
phatic H), 1.68 (dd, J = 6.9, 1.8 Hz, 3H, 1-H), 4.46 (m, 1 H, 4-H),
5.39 (ddq, J = 10.9, 8.8, 1.8 Hz, 1 H, 3-H), 5.56 (dqd, J = 10.9,
6.9, 1.1 Hz, 1H, 2-H). — BC NMR: § = 13.22, 14.00, 22.55, 25.24,
29.23,31.79, 37.44, 67.36, 126.07, 133.69. — MS, m/z (%): 156 (0.5)
[M*], 141 (0.7) [M* — CHs], 138 (1) [M*™ — H,0], 71 (100). —
CoH30: caled. 156.1514; found 156.1514 (MS).

Compound 17b (114 mg) was converted into (E)-fetradec-8-en-
7-0l (4b) (79 mg, 93%). — 'H NMR (500 MHz): § = 0.88 (t, J =
7.0 Hz, 3H, CH,), 0.89 (t, J = 6.9 Hz, 3H, CH,), 1.22—1.42 (m,
13H, aliphatic H), 1.42—1.59 (m, 3 H, aliphatic H), 2.02 (q, J =
7.1 Hz, 2H, 10-H), 4.03 (q, / = 6.7 Hz, 1H, 7-H), 5.45 (ddt, J =
154, 7.1, 1.4 Hz, 8-H), 5.63 (dtd, J = 154, 6.7, 0.8 Hz, 9-H). —
13C NMR (125 MHz): § = 14.00, 14.03, 22.49, 22.58, 25.43, 28.87,
29.21, 31.35, 31.81, 32.14, 37.36, 73.21, 132.15, 133.06. — MS,
miz (%o): 212 (1) [M7], 194 (3) [M™ — H,0], 141 (15), 127 (60), 109
(66), 67 (70), 57 (100). — C 4Hp0O: caled. 212.2140; found
212.2142 (MS).

Compound 18b (114 mg) was converted into (Z)-tetradec-8-en-
7-0l (5b) (78 mg, 92%). — '"H NMR (500 MHz): § = 0.88 (t, J =
7.1 Hz, 3H, CH,), 0.89 (t, J/ = 6.9 Hz, 3H, CH,), 1.23—1.46 (m,
15H, aliphatic H), 1.55—1.63 (m, 1 H, aliphatic H), 2.08 (m, 2H,
10-H), 4.42 (m, 1 H, 7-H), 5.36 (ddt, / = 11.0, 8.8, 1.5 Hz, 8-H),
5.48 (dtd, J = 11.0, 7.5, 0.9 Hz, 9-H). — "*C NMR (125 MHz):
& = 13.98, 14.04, 22.49, 22.58, 25.34, 27.66, 29.25, 29.38, 31.47,
31.84,37.54, 67.73, 132.33, 132.64. — MS, m/z (%): 212 (0.5) [M™],
194 (1) M* — H,0], 141 (15), 127 (60), 109 (100), 67 (63), 57 (78).
— C4H0: caled. 212.2140; found 212.2143 (MS).

A mixture of 18¢ and 17¢ (ratio of 2:3, 103 mg) was converted
into (E)-2-methylundec-3-en-5-0l (4e) (39 mg, 53%) and (Z)-2-
methylundec-3-en-5-ol (5¢) (26 mg, 36%). — 4¢: '"H NMR (500
MHz): 6 = 0.88 (t, J = 7.1 Hz, 3H, 11-H), 0.98 (d, J = 6.8 Hz,
3H, CH3), 0.99 (d, J = 6.8 Hz, 3H, CH3), 1.21-1.39 (m, 7H,
aliphatic H), 1.43—1.61 (m, 3H, aliphatic H), 2.28 (oct. d, J = 6.5,
1.2 Hz, 1H, 2-H), 4.02 (q, / = 6.7 Hz, 1 H, 5-H), 5.40 (ddd, J =
15.5, 7.1, 1.3 Hz, 1H, 4-H), 5.60 (ddd, J = 15.5, 6.5, 0.9 Hz, 1 H,
3-H). — C NMR (125 MHz): § = 14,03, 22.28, 22.32, 22.57,
25.43, 29.20, 30.64, 31.79, 37.39, 73.21, 130.11, 138.96. —~ MS,
miz (%): 169 (2) [M* — CH;), 166 (2) [M* — H,0], 141 (35), 99
(90), 81 (100), 57 (42). — C;H,O: caled. 169.1592; found 169.1592
(MS) [M* — CH;].

5¢: 'H NMR (500 MHz): § = 0.88 (t, J = 7.1 Hz, 3H, 11-H),
0.95 (d, J = 6.7 Hz, 3H, CH,), 1.00 (d, J = 6.6 Hz, 3H, CHs),
1.23—1.45 (m, 9 H, aliphatic H), 1.51—1.64 (m, 1 H, aliphatic H),
2.64 (m, 1H, 2-H), 4.43 (m, 1H, 5-H), 5.23 (ddd, J = 10.9, 8.8, 0.7
Hz, 1H, 4-H), 5.30 (td, J = 10.9, 0.7 Hz, 1 H, 3-H). — 3C NMR
(125 MHz): & = 14.05, 22.58, 23.24, 23.35, 25.40, 27.06, 29.25,
31.81, 37.70, 67.96, 130.21, 139.61. — MS, m/z (%): 169 (2) [M*],
166 (3) [M* — H,0], 141 (30), 99 (80), 81 (100), 67 (23), 57 (41).
— C1H,,0: caled. 169.1592; found 169.1592 (MS) [M* — H,O].

Preparation of a Mixture of Alcohols 4a and 5a by the Reaction
of Adduct 8a with BuLi: To a stirred solution of 8a (110 mg, 0.3
mmol) in THF (5 ml) BuLi in hexane (1.6 M, 0.3 mmol) was added
at room temp. Stirring was continued for 2 h, whereupon the mix-
ture was diluted with water (20 ml) and extracted with CH,Cl, (2
X 20 ml). The combined organic extracts were dried, the solvent
was removed and the residue dissolved in wet acetone (10 ml) con-
taining p-TosOH (2 mg). The solution was kept for 20 min, then
diluted with water (20 ml) and subsequently extracted with CH,Cl,
(2 X 20 ml). The combined organic extracts were washed with a
satd, NaHCO; (20 ml), dried, and the solvent was removed. The
residue was chromatographed on SiO, (hexane/Et,0, 95:5). An in-
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separable mixture of 4a and 5a in a ratio of 1:2 (33 mg, 72%)
was obtained.

Preparation of Allylic Alcohols 3—7T by the Reaction of Lithiated
Sulfones 2a—{f with Epoxysilanes 1a and 1b According to Scheme 2.
— General Procedure: To a solution of alkyl phenyl sulfone 2a—f
(2.65 mmol) in dry THF (20 ml), stirred at —20°C, BuLi in hexane
(1.6 M, 1.4 ml, 2.24 mmol) was added dropwise. The mixture was
stirred for 10 min, and then 1a or 1b (300 mg, 1.5 mmol) was ad-
ded.

Method A: Stirring at —20°C was continued for 24 h, whereupon
the mixture was allowed to warm to room temp.

Method B: Stirring at —20°C was continued for 4 h, whereupon
the mixture was allowed to warm to room temp. (during ca. 4 h)
and was then ketp for 16 h.

Method C: Stirring was continued at room temp. for 24 h.

The mixture was diluted with water (50 ml) and extracted with
CH,Cl, (2 X 30 ml). The combined organic extracts were dried,
and the solvent was removed to give the crude trimethylsilyl ether.
This product was dissolved in wet acetone (20 ml) containing p-
TosOH (3 mg). The solution was set aside for 20 min (until the
starting material was consumed, TLC), subsequently diluted with
water (50 ml) and extracted with CH,Cl, (2 X 30 ml). The com-
bined organic extracts were washed with a satd. NaHCQO,, dried,
and the solvent was removed. The residue was chromatographed on
Si0O, (hexane/Et,0, 97:3) to give the corresponding allylic alcohols.

Reaction of la with 2a (413 mg) led to non-1-en-3-0l (3) (150
mg, 70%, method C). — '"H NMR (500 MHz): § = 0.88 (t, / = 7.1
Hz, 3H, CH;), 1.20—1.60 (m, 10H, aliphatic H), 4.10 (g, J = 6.2
Hz, 1H, 3-H), 5.10 (dt, J = 104, 1.4 Hz, 1 H, 1-H), 522 (dt, J =
17.2, 1.4 Hz, 1H, 1-H), 5.87 (ddd, J = 17.2, 10.4, 6.2 Hz, | H, 2-
H). — '*C NMR (50 MHz): § = 14.05, 22.57, 25.27, 29.19, 31.76,
37.01, 73.25, 114.49, 141.31. — MS, m/z (%a): 124 (1) [M* — H,0},
113 (5), 72 (20), 57 (100) [C3HO). — CoH 4: caled. 124.1252; found
124.1246 (MS) [M* — H,0].

Reaction of 1a with sulfone 2b (450 mg) led to a mixture of 4a
and 5a (129 mg, 55%, ratio 1:11, method A; 176 mg, 75%, ratio
1:9, method B; (87 mg, 80%, ratio 1:4, method C).

Reaction of 1a with sulfone 2¢ (600 mg) afforded a mixture of
5b and 4b (167 mg, 53%, ratio 16:1, method A; 248 mg, 78%, ratio
11:1, method B; 254 mg, 80%, ratio 6:1, method C).

Reaction of 1a with sulfone 2d (525 mg) led to a mixture of 4¢
and 5¢ (39 mg, 14%, ratio 4:1, method B).

Reaction of 1 with sulfone 2e (490 mg) yielded 2-methylundec-2-
en-4-0l (6) (120 mg, 47%, method C). — "H NMR (500 MHz): § =
0.88 (t, J = 6.9, 3H, 11-H), 1.25-1.60 (m, 10H, aliphatic H), 1.69
(d, J = 1.3 Hz, 3H, vinylic CH,), 1.73 (d, J = 1.3 Hz, 3H, vinylic
CH,), 4.33 (dt, J = 8.7, 6.5 Hz, 1 H. 4-H), 5.16 (hept. d, J = 1.3,
8.7 Hz, 1H, 3-H). — '3C NMR (50 MHz): 6 = 14.06, 18.21, 22.60,
25.43, 25.76, 29.29, 31.84, 37.77, 68.76, 128.33, 134.98. —~ MS,
miz (%): 170 (2) [M*], 155 (15) [M* — CHa], 113 (15), 85 (100)
[CsHsO]. — C, HaO: caled. 170.1671; found 170.1667 (MS).

Reaction of 1a with sulfone 2f (594 mg) led to 7 (9.5 mg, 3%,
method C). — 'H NMR (500 MHz): 8 = 0.88 (t, J = 6.9 Hz,
3H, CHj3), 1.20—1.60 (m, 16 H, aliphatic H), 2.00—2.20 (m, 4H,
aliphatic H), 4.38 (dt, J = 8.8, 6.5 Hz, 1 H, 7-H), 5.09 (dt, J = 8.8,
1.1 Hz, 1H, 8-H). ~ MS, m/z (%): 210 (2) [M*], 192 (4) M* —
H,0], 125 (100) [CgH 50}, 79 (32), 67 (20). — Cj4Ha4: caled.
192.1878; found 192.1886 (MS) [M* — H,0].
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Reaction of (a,B-Epoxyalkyl)silanes with a-Sulfonyl Anions

Preparation of Alcohol 6 by the Reaction of Sulfone 2e with Oxi-
rane 1a in the Presence of BF; - Et,O (Scheme 6): To a solution of
2e (690 mg, 3.75 mmol) in dry THF (20 ml), stirred at —20°C,
Buli in hexane (1.6 M, 2.3 ml, 3.75 mmol) was added dropwise.
The mixture was stirred for 10 min, whereupon 1a (500 mg, 2.5
mmol) and BF; - Et;O (550 mg, 3.75 mmol) were consecutively
added. Stirring was continued for 3 h, then the mixture was diluted
with water (50 ml) and extracted with CH,Cl; (2 X 30 ml). The
combined organic extracts were dried, and the solvent was re-
moved. The residue was dissolved in benzene (25 ml), and 25% aq
NaOH (25 ml) and BuyNBr (0.1 eq) were added to the obtained
solution. The mixture was vigorously stirred for 1 h, then diluted
with water (50 ml) and extracted with Et;O (2 X 30 ml). The com-
bined organic extracts were washed with water, dried, and the sol-
vent was removed. The residue was dissolved in wet acetone (30
ml) containing p-TsOH (3 mg), and the obtained solution was set
aside for 0.5 h. It was subsequently diluted with water (60 ml) and
extracted with CH,Cl, (2 X 30 ml). The combined organic extracts
were washed with a satd. NaHCO; (30 ml), and the solvent was
removed. The residue was chromatographed on SiO, (hexane/Et,0,
95:5) to yield alcohol 6 (213 mg, 50%).

Preparation of Allylic Sulfones 19a—c¢ According 1o Scheme 7. —
General Procedure; A solution of 8a—9¢ (0.15 mmol) in dry pyri-
dine (3 ml) was treated with PBr; (400 mg, 1.5 mmol). After 1.5 h
the mixture was diluted with water (20 ml) and extracted with
CH,Cl, (2 X 20 ml). The combined organic extracts were washed
with 10% HCI (20 ml) and satd. NaHCO; solution (20 ml), dried,
and the solvent was removed. The residue was chromatographed
on Si0O, (hexane/AcOEt, 97:3).

Compound 8a (56 mg) was converted into (E)-2-(phenyl-
sulfonyl)dec-3-ene (19a) (35 mg, 83%). — 'H NMR (500 MHz):
& =088 (t,J =71 Hz 3H, 10-H), 1.14—1.32 (m, 10H, aliphatic
H), 1.43(d, J = 7.0 Hz, 3H, 1-H), 1.96 (br. q, J = 6.7 Hz, 2H, 5-
H), 3.65 (quint, J = 7.2 Hz, 1H, 2-H), 5.37 (ddt, J = 15.5, 7.9, 1.2
Hz, 1H, 3-H), 540 (dt, J = 15.5, 6.6 Hz, 1H, 4-H), 7.52 (br. t,
J = 7.5 Hz, 2H, m-ArH), 7.62 (tt, J = 7.5, 1.2 Hz, 1 H, p-ArH),
7.83 (m, 2H, 0-ArH). — 3C NMR (125 MHz): § = 13.42, 14.03,
22.52, 28.66, 28.67, 31.59, 32.44, 63.76, 128.67, 129.27, 133.41,
137.20, 138.86. — MS, m/z (%): 139 (37) [M* — PhSO,], 97 (60),
83 (100), 77 (15), 69 (37). — C;sH,40-S (280.4): calcd. C 68.53, H
8.63; found C 68.43, H 8.50.

Compound 9a (56 mg) was converted nto 19a (36 mg, 85%),
which was identical in all respects with the material described
above.

Compound 8b (64 mg) was converted into (E)-6-(phenyl-
sulfonyl) tetradec-7-ene (19b) (45 mg, 89%). — 'H NMR (500
MHz): § = 0.86 (t, J = 6.9 Hz, 3H, CHs3), 0.87 (t, J = 7.0 Hz,
3H, CH;), 1.12~1.42 (m, 14H, aliphatic H), 1.58—1.67 (m, 1H,
aliphatic H), 1.95 (q, J/ = 7.0 Hz, 2H, 9-H), 2.09 (m, 1 H, aliphatic
H), 3.43 (ddd, s = 11.0,9.4, 3.3 Hz, 1 H, 6-H), 5.18 (ddt, J = 15.4,
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9.4, 1.3 Hz, 1H, 7-H), 5.37 (dt, J = 15.4, 6.7 Hz, 1 H, 8-H), 7.51
(br. t, J = 7.5 Hz, 2H, m-ArH), 7.60 (tt, J = 7.5, 1.2 Hz, 1 H, p-
ArH), 7.81 (m, 2H, o-ArH). — *C NMR (125 MHz): & = 13.87,
14.01, 22.31, 22.52, 26.22, 26.79, 28.62, 28.65, 31.22, 31.56, 32.45,
69.33, 121.95, 128.62, 129.14, 133.27, 137.84, 140.50. — MS, mi/=
(%): 195 (25) [M* — PhSO,], 139 (10), 125 (22), 111 (45), 97 (60),
83 (72), 69 (100). — CyH3,0,S (336.5): caled. C 71.38, H 9.59;
found C 71.30, H 9.77.

Compound 9b (64 mg) was converted into 19b (45 mg, 85%),
which was identical in all respects with the above described mate-
rial.

A mixture of 8¢ and 9¢ (60 mg, ratio of 2:3) was converted into
( E)-2-methyl-3-( phenylsulfonyl Jundec-4-ene (19¢) (42 mg, 90%). —
'"H NMR (500 MHz): 8 = 0.87 (t, J = 7.0 Hz, 3H, 11-H), 0.98 (d,
J = 6.9 Hz, 3H, CHj;), 1.12(d, J = 6.8 Hz, 3H, CH3), 1.13—-1.31
(m, 7H, aliphatic H), 1.89—1.98 (m, 2H, aliphatic H), 2.67 (sept,
d,J = 6.8, 3.5 Hz, 1 H, 2-H), 3.28 (ddd, J = 10.2, 3.5, 0.3 Hz, 1 H,
3-H), 5.21 (dt, J = 15.3, 6.8 Hz, 1H, 5-H, 5.44 (ddt, J = 15.3,
10.2, 1.4 Hz, 1H, 4-H), 7.50 (br. t, J = 7.8 Hz, 2H, m-ArH), 7.59
(tt, J = 7.4, 1.3 Hz, 1H, p-ArH), 7.81 (m, 2H, 0-ArH). — *C
NMR (125 MHz): & = 14.03, 18.06, 21.93, 22.53, 26.70, 28.62,
28.72, 31.57, 32.54, 74.58, 118.74, 128.60, 128.82, 133.14, 138.89,
141.48. — MS, m/z (%): 167 (30) [M™ — PhSO,], 125 (10), 111 (92),
97 (66), 83 (45), 69 (100). —~ C1gH40-S (308.5): caled. C 70.08, H
9.15; found C 70.18, H 9.00.
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