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Ahstract. Allylation rates of radicals with tributyl[2-(trimethylsilyl)prop-2-enyl]stannane

(2) have been compared with the ones of the (prop-2-enyl)stannane
(4). The Me3Si substituent
(4.2: 1to0 6.5: 1) relati ve to the H-atom and the Me group for nucleophilic

prop-2-enyl]stannane
electrophilic

state. The I-substituted vinylsilanes
have been converted by protiodesilylation
ketones.

Allylstannanes  have been introduced
by Keck et al. [I] for very efficient C-C
bond formation via radical additions. The
fragmentation mechanism  involved in
these reactions allows to conduct Sn-rad-
ical based chains without using BU3SnH.
Consequently, unwanted direct reduction
of the radical intermediates is suppressed.
It was recently shown that the efficiency
of these reactions isalso due to the fact that
allylstannanes are more reactive than sim-
ple alkenes toward radicals by at least one
order of magnitude [2]. In connection with
our work on nucleophi lic and electrophilic
radicals, we have faced situations where
radical additions to (prop-2-enyl)stannane
were not efficient because of competing
radical processes such as dimerization,
disproportionation,  and H-atom abstrac-
tion from the solvent. This prompted us to
search for a more reactive synthetic equiv-
alent of (prop-2-enyl)stannane. Recently,
Lee et al. [3] have reported that radical
allylation reactions with [2-(trimethyl-
silyl)prop-2-enyl]triphenylstannane were
apparently faster and higher yielding than
reactions with the non-substituted  (prop-
2-enyl)stannane  [4]. To find out the origin
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radicals. With
radicals, the Me group has a better rate accelerating effect than the Me3Si
group. All these results can be understood by postulating a partially polarized transition
which are produced by radical allylation with 2
to alkenes and a-hydroxy
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of this efficiency, we decided to investi-
gate the allylation reaction of several rad-
icals with the 2-silylated allystannane 2
and to compare the allylation rates with
the non-substituted and the 2-methyl-sub-

stituted allylstannanes 3and 4, respective-

ly (Scheme 1). Moreover, we also report
some typical and synthetically useful one-
step transformations of the substituted vi-
nylsilanes 5a-e, which are obtained from
the radical allylations with 2.

The substituted allylstannane 2 was
prepared according to Schlosser's proce-
dure [5] in 50% vyield by metallation of 2-
(trimethylsilyl)prop-I-ene with BuLi/t-
BuOK and subsequent  reaction with
BU3SnCI. This one-pot procedure was
found to be faster and more convenient
than the ones of Lee eta/. [3] and Overman
and coworkers [6]. The reactivity of 2
toward radicals was then examined by
competition  experiments  with tributyl-
(prop-2-enyl)stannane  (3) and tributyl[ (2-
methyl)prop-2-enyl]stannane 4). Inatyp-
ical experiment, the radical precursor
R-X 1(0.25 mmol) was irradiated for 12
h in benzene at 10° in the presence of

AIBN

I
300 W sunlamp
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") From 1 (0.25 mmol), 2 (I mmol), 3 (I mmol) and AIBN (10 mg) in benzene (4 ml). b) From 1
(0.25 mmol), 2 (Immol), 4 (I mmol) and ArBN (10 mg) in benzene(4 ml). ¢) From 1 (5 mmol), 2
(6 mmol) and AJBN in benzene (15 m1).
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AIBN and an equimolar mixture of 2/3 or
2/4 (1 mmol of each stannane). The prod-
uctratio was then determined by "H-NMR,
and the results are summarized in the
Table. With the alkyl radical generated
from 1a, the silylated stannane 2 reacted
ca. four times faster than the H- and the
Me-substituted (propenyl)stannanes 3 and
4. The MeO-substituted alkyl radical de-
rived from the O,Se acetal 1b showed an
evenstronger Me,Si-induced rate enhance-
ment (5h/6b 5:1 and Sh/7b 6.5:1). With
the sulfinylated radical 1c, the rate en-
hancement was less pronounced relative
to the (prop-2-enyl)stannane 3 (5c¢/6¢
2.6:1). Almost no rate enhancement was
observed relative to the methylated rea-
gent 4 (S5¢/7¢ 1.2:1). In case of the elec-
trophilic sulfonyl substituted radical 1d,
the MesSi group had an activating effect
relative to H (5d/6d 3.2:1), but the Me-
substituted allylstannane 4 was more ef-
fective (5d/7d 1:1.8). A very similar pic-
ture was observed with the malonyl radi-
cal 1e which reacted faster with 2 than
with 3 (5e/6e 3:1), but the reaction with 4
was even faster (Se/7e 1:2.5). We also
checked that the rate enhancement led to
better yields of isolated products. For ex-
ample, the allylation of 1b with 2 gave 5b
in 63% yield (Entry 2), although the reac-
tion with 3 gave 6b in less than 5% yield
[7]. Good yields have also been obtained
with electrophilic radicals as illustrated by
the conversionof 1d and 1e to 5d and Se in
63% and 80% yield, respectively (Entries
4 and 5).

Our results are neither properly ex-
plained by orbital considerations [8] nor
by stabilization of the radical adducts A—
C (Fig.)|9]. However, polarization of the
transition state offers a satisfactory expla-
nation. The addition of nucleophilic radi-
cals (Entries I and 2) causes a polarization
of the transition state as indicated in the
Figure (D-F). The Me;Si substitutent sta-
bilizes the partial negative charge in o-
position (c-effect) for transition state D.
Such a stabilization is not present in tran-
sition states E and F. A similar explana-
tion based on the ability of Si to stabilize
adjacent electron-rich centers was pro-
posed to account for the reactivity of o-
halosilanes during the reduction with
Bu,;SnH [10]. With nucleophilic radicals
(Entries 4 and 5), the polarization is oppo-
site and a partial positive charge appears at
C(2) of the prop-2-enyl group (G-I). The
results are coherent with the order of car-
bocation stabilizing effect. Indeed, it has
been shown that a Me group (I) is more
stabilizing than a Me;Si group (G), and
that a H-atom (H) is less stabilizing [11].
The sulfinylated radical derived from 1¢
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behaves like an ambiphilic radical, and the
transition state should not be significantly
polarized.

The MesSi-substituted olefins pro-
duced are very useful building blocks [12].
For instance, they can be converted to
alkenyl halides [13], methyl ketones [14],
(phenylthio)methyl ketones [15], hy-
droxymethyl ketones [16]and alkenes[17].
We have decided to examine the proti-
odesilylation and the ozonolysis with some
of our substrates in order to test the com-
patibility of these transformations with
the other functionalities present in the
molecule (Scheme 2). For instance, Sd
was protiodesilylated toa 1.4: | mixture of
6d and (Z)-8 with TsOH in refluxing ben-
zene [17]. By varying the reaction condi-
tions, the formation of the side product
(Z)-8 could not be totally avoided. The use
of a stronger acid such as triflic acid in
CH,Cl, gave exclusively the internal ole-

fin8in the (Z)-configuration [ 18]. Ozonol-
ysis of 5d and Se according to Biichi's
procedure [16] gave the hydroxymethyl
ketone 9 and 10 in nearly quantitative
yield.

Since we have demonstrated that 2 is a
particularly good allylating agent for
alkoxy-substituted radicals, we decided to
examine the allylation of glucopyranosyl
bromide tetraacetate (11; Scheme 3) [19].
Irradiation with a 300-W sunlamp of a
solution of 11 and 2 in the presence of
AIBNYyielded 12in 70% (0/f35:1). Ozonol-
ysis of 12 (O3, Me,S) gave, after chroma-
tography, the diastereoisomerically pure
hydroxymethyl ketone 13 in 72% yield.
This reaction sequence allows to add three
C-atoms containing two oxygenated func-
tionalities and is potentially interesting for
chain elongation of carbohydrates |20].

In conclusion, the presence of a Me;Si
group on a C=C bond enhances particular-
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Scheme 3
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ly well its reactivity toward nucleophilic
radicals. This effect, caused by some de-
gree of polarization of the transition state,
can probably be used with other types of
olefins in order to make them more suita-
ble for radical reactions. Work in that
direction is currently underway in our
laboratory.
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Experimental Part

General. THF was freshly distilled from K
under N,. CH,Cl, was distilled from P,Os. Ben-
zene was distilled from CaH, under N,. For flash
column chromatography (FC) and filtration,
Mercksilicagel 60(70-230 mesh) wasused. TLC
were run on Merck silica gel 60 F,s4 anal. plates;
detection either with UV, iodine or by spraying
with a soln. of 25 g of phosphomolybdic acid, 10
g of Ce(S0,),-4 H,0, 60 ml of conc. H,SO, and
940 ml of H,O with subsequent heating. M.p. (not
corrected) were determined by using a Biichi-
Totolli apparatus. Bulb-to-bulb distillations were
carried outusing a Biichi GKR-50 apparatus; b. p.
refer to air bath temp. The following apparatus
were used: NMR: Bruker AC-250 FT ('H/250
MHz, 13C/62.9 MHz) and Varian-Gemini (‘*H/
200 MHz, 13C/50.3 MHz). Unless otherwise indi-
cated, spectra were recorded in CDCl; and chem-
ical shifts are given in ppm with TMS signal at 0
ppm or CHCl; at 7.27 ppm. Elemental analysis:
llse Beetz, Mikroanalytisches Laboratorium. Ir-
radiations were conducted using a sunlamp Os-
ram Ultra-Vitalux 300 W. Compounds 1a, 1d, 1e,
and 11 are commercially available (Fluka). Stan-
nanes 3 and 4 have been prepared according to
Keck’s procedure [1}).

Competition Experiment. A soln. containing
the radical precusor 1 (0.25 mmol), AIBN (10
mg), the stannane 2 (403 mg, | mmol) and either
the stannane 3 (331 mg, | mmol) or 4 (345 mg, |
mmol) in benzene (4 ml) was irradiated at 10° for
12 h with a 300-W sunlamp. The solvent was
evaporated and the residue filtered through silica
gel (hexane, hexane/AcOEt) to eliminate the tin
derivatives. When a halide was used as radical
initiator (1a, 1d, and 1e), MeOH (6 ml) was added
after the irradiation period followed by KF (300
mg) and the mixwre was stirred for 1 h and

filtered. The filtrate was evaporated and the solid
residue was extracted with CH,Cl,, filtered
through cotton, and the filtrate was concentrated
before rapid filtration through silica gel as de-
scribed above. The ratio 5/6 or 5/7 was deduced
from 'H-NMR spectra (olefinic protons) and
confirmed by GC (packed column, SE-54).

General Procedure I: Radical Allylation with
2. A soln. containing the radical precusor 1 (5
mmol), the stannane 2 (2.42 g, 6 mmol) and
AIBN (15 mg) in CgHy (15 ml) was irradiated at
[0° with a 300-W sunlamp. Further portions of
AIBN (15 mg) were added every 8 h, and the
reaction was followed by TLC. Total disap-
pearence of the starting material took between 12
and 36 h. The solvent was then evaporated and the
residue purified by FC (hexane, hexane/AcOEt).
When an halide was used as radical initiator (1a,
1d, and 1e), MeOH (30 ml) was added after the
irradiation period followed by KF (1.5 g), and the
mixture was stirred for | h and filtered. The
filtrate was evaporated and the residue treated as
above.

General Procedure 2: Ozonolysis of Vinylsi-
lanes [16]. O; was passed through a soln. of the
vinylsilane (1 mmol) in 10 ml of CH,Cl, at -78°
until persistence of a blue color. The soln. was
flushed with N, until disappearence of the blue
color and dimethyl sulfide (0.3 ml, 4 mmol) was
added, and the reaction mixture was allowed to
warm up to r.t. Evaporation of the solvent gave
the crude hydroxymethyl ketone.

Tributyl[2-(trimethylsilyl)prop-2-enyl]stan-
nane (2) [5]. A soln. of 2-(trimethylsilyl)prop-1-
ene (10.0 g, 175 mmol) in THF (600 ml) was
treated at -—78° with a 1.6m BuLi soln. in hexane
(121 ml, 192 mmol) followed by a 1.56m r-BuOK
soln. in THF (112 ml, 175 mmol). The mixture
was stirred at —40° for 1.5 h, cooled down to—78°,
and transferred via a Teflon cannula (2-3-mm
internal diameter) by portiontoasoln. of Bu;SnCl
(57.0 g, 175 mmol) in THF (1 1). After 15 min at
15°, the mixture was poured into brine (2 1) and
extracted 3 X with petroleum ether (41,21, 1 ).
The combined org. phases were dried (MgSO,)
and the solvent evaporated. The residue was
filtered through silica gel (hexane) and distilled
under reduced pressure to give 2 (45.9 g, 65%).
Colorless liquid. B.p. 130°/1072 Torr. The purity
was checked by GC (SE-54, 200°). 'H-NMR
(250 MHz): 5.36 (td. J = 3.0, 1.5, C=CHH); 5.08
(d,J=3.0,C=CHH);1.90(d,J=1.5,CH,-C=C);
1.65-1.30 (m, 12 H); 1.05-0.65 (m, 15 H); 0.08
(s, MeSi). Anal. calc. for C;gH,,S1Sn (403.29): C
53.61, H 10.00; found: C 53.70, H 9.97.

Methyl 2-Phenyl-1-(phenylselenenyl)ethyl
FEther(1b). Diphenyldiselenide (1.56 g, 5.0 mmol)
in toluene (5 ml) was added to a im soln. of
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DIBAL-H tn hexane (10 ml, 10 mmol). The
mixture was stirred at r.t. for 30 min, 2-phenyl-
propionaldehyde dimethyl acetal (0.83 ml, 5.0
mmol) was added and the mixture heated at 50°
for 3 h. The cooled reaction mixture was treated
with a 5% NaF soln. (17 ml) and extracted with
CH,Cl,. Drying (MgSQ,). evaporation of the
solvent, and FC (Et,O/hexane 1:10) of the resi-
due gave 1b (1.10 g, 75%). Yellow liquid. 'H-
NMR (200 MHz): 7.70-7.60 (m, 2 arom, H);
7.40-7.20 (m. 3 arom. H); 515 (dd. J =7.0,5.9,
CH(OMe)(SePh)); 3.50(5,Me0); 3.30(d.J=5.9,
CHHPh); 3.29 (d. J = 7.0, CHHPh). *C-NMR
(50.3 MHz): 138.22; 135.49; 129.27; 128.84:
128.17; 127.60; 126.47; 90.33: 57.28; 44.03.
Anal. calc. for C5H;4OSe (291.25): C 61.86, H
5.54; found: C 61.55, H 5.46.

Phenyl(phenylselenenyi)methvl Sulfoxide
(1c). A0.6Mmsoln, of LIHMDS (108 ml, 65 mmol)
in hexane/THF (1.6:1) was added at =78° 10 a
soln. of methyl phenyl sulfoxide (4.50 g, 32
mmol) in THF (30 ml). After 30 min, a soln. of
dipheny! diselenide (10.2 g, 32 mmol) in THF
(120 ml) was added over 30 min. The reaction
mixture was stirred for 30 min at=78°, allowed to
warm to r.t., poured into a 10% NH,Cl soln. and
extraced with Et;0. The combined org. layers
were washed with brine, dried (MgSQ,) and
evaporated. FC (AcOEt/hexane 1:4) of the crude
material gave Lc (7.84 g, 83%). Pale yellow oil.
IH-NMR (200 MHz): 7.75-7.15 (m, 10 arom. H),
4.10 (s, CH,S0). Anal. calc. for C};H,,08Se
(295.26):C52.88, H4.10; found: C 52.59.H4.30.

2-[4-(Trimethylsilv)bui-5-enyl]-1, 3-dioxane
(5a). From 1a (500 mg, 2.56 mmol) and 2 (1.34
g, 3.3 mmol) according to General Procedure 1.
FC (Et;O/hexane 1:8) of the crude product gave
5a (232 mg, 40%). Colorless liquid. '"H-NMR
(200 MHz): 5.55 (n, CHH=C): 5.31 (ddm, J = 3.0,
CHH=C);4.50 (1, / = 4.5, O-CH-0); 4. 10 (dd. J
=11.6,5.1,2H,CHHOY; 3.75 (td, /= 12.5, 1 4,
2 H, CHHO), 2.22-1.90 (m, 3 H); 1.70-1.40 (m,
4 H); 1.32 (dm, J = 13, OCH,CHH). YC-NMR
(50.3 MHz): 151.96 (s); 124.06 (), 102,35 (d);
66.86(1); 35.70(1); 34.99 (1): 25.90(1); 23.35(1);
—1.48 (¢). Anal. calc. for C,,H,,0,5i (228.40): C
63.10, H 10.59: found: C 63.19, H 10.54.

I-Phenyl-4-(trimethylsilyl)pent-d-en-2-vl
Methyl Ether (5b). From 1b (73 mg, 0.25 mmol)
and 2 (403 mg, 1.0 mmol) according to General
Procedure 1. FC (Et.O/hexane 1:20) of the crude
product gave Sb (40 mg, 63%). 'H-NMR (200
MHz): 7.35=7.15 (in, 5 arom. H); 5.65 (d1./=3.0,
1.4, C=CHH), 5.45 (ddd. J = 3.0, 1.0, 0.8,
C=CHH); 3.50 (quint. , J = 6=7. CHOMe); 3.30
(5, MeQ); 2.75 (d, J = 6.0, PACH,); 2.42 (ddddd., ]
=14.2,6.7,1.3, 1.0, CHH-C=C); 2.23 (dddd. J =
14.2, 6.1, 1.3, 0.8. CHH-C=C): 0.1 (5. MeS1).
13C-NMR (50.3 MHz): 149.14; 139.32: 129.41;
128.18; 126.94; 126.00; 81,77 57.03; 40.72;
40.12;-1.28. Anal. calc. for CsH,,08i (248.44):
C 72.52, H9.74; found: C 72.59, H 9.63.

Phenyl 3-(Trimethylsilyl)but-3-enyl Sulfox-
ide (5¢). From 1¢ (590 mg, 2.0 mmol) and 2 (1.21
g, 3.0 mmol) according to General Procedure 1.
FC (AcOEt/hexane 1:4) of the crude product
gave Sc¢ (378 mg, 75%). Colorless liquid. 'H-
NMR (250 MHz): 7.70-7.40 (m, 5 arom. H): 5.58
(m,C=CHH);5.39 (m.C=CHH); 2.87 (m,CH,\S):
2.65-2.25 (m, CH,C=C); 0.02 (s, MeSi). Anal.
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calc. for C 3H,,08Si (252.45): C 61.85, H 7.99,
S 12,70, Si 11.13; found: C 61.89, H 7.92, §
12.67, Si 11.02.

Phenyl 3-(Trimethylsilyl)but-3-en-1-yl Sul-
Sfone (5d). From 1d (381 mg, 2.0 mmol)and 2 (1.0
g, 2.5 mmol) according to General Procedure I.
FC (AcOEt/hexane 1:10) gave 5d (340 mg, 63%).
Colorless oil. 'H-NMR (250 MHz): 7.92 (m, 2
arom. H); 7.70-7.50 (m, 3 arom. H); 5.49 (m,
C=CHH); 5.32 (m, C=CHH); 3.13 (m, CH,S);
2.49 (m,CH,C=C); 0.02 (5, MeSi). Anal. calc. for
C3H,00,58i (268.45): C58.16,H7.51,5 11.94;
found: C 58.05, H 7.48, S 11.79.

Dimethyl [2-(Trimethylsilyl)prop-2-en-1-
vl propanedioate (5e). From1e( 1.0g,4.7mmol)
and 2 (2.5 g, 6.2 mmol) according to General
Procedure 1. FC (hexane, AcOEthexane 1:10)
of the crude product gave Se (930 mg, 80%). 'H-
NMR (250 MHz): 5.55 (m, C=CHH); 5.36 (m,
C=CHH); 3.72 (s, MeOOC); 3.62 (t, / = 7.5,
CHCO00); 2.72 (dm, J = 7.5, CH,C=C); 0.10 (s,
MeSi). Anal. calc. for C|H200,8Si (244.36): C
54.07,H8.25,8i111.49; found C54.20,H7.91,Si
11.63.

Protiodesitvlation of 5d. With TsOH. A soln.
of 5d (75 mg, 0.28 mmol!) and TsOH - H,O (10
mg) in C4Hg (1.5 ml) was heated under reflux for
6 h. The mixture was poured into Et;O and
washed with a Im NaOH soln. and brine. After
drying (MgS0,), the solvent was evaporated and
FC (AcOEt/hexane 1:4) of the crude product
gave an unseparable 1.4:1 mixture of 6d and (Z)-
8(40mg, 72%). With Triflic Acid (TfOH). A soln,
of 5d (80 mg, 0.30 mmol) in CH,Cl, (2 ml) was
treated with TFOH (90 mg, 0.60 mmol) and the
soln. is stirred at r.t. for 6 h. The mixture was then
poured into Et;O and washed with a Im NaOH
soln. and brine. After drying (MgSO,), the sol-
vent was evaporited and FC (AcOEt/hexane 1:4)
of the crude product gave (£)-8 (40 mg, 68%). 6d:
IH-NMR (200 MHz): 7.95-7.85 (m, 2 arom. H);
7.70=7.5 (m, 3 arom. H); 5.70 (ddt, J = 17.3,9.9,
6.5,CH=CH,);5.05(dq,J=22.0, 1.5, CH=CHH);
5.03 (dgy, J = 11.2, 1.2, CH=CHH); 3.15 (m,
CH,80,); 2.45 (m, CH,CH=CH,). *C-NMR
(50.3 MHz): 139.04; 133.67; 129.22; 128.02;
117.03;55.34,26.77.(Z)-8: "H-NMR (200 MHz):
7.92-7.82 (m, 2 arom. H); 7.70-7.50 (m, 3 arom.
H), 5.81 (dtg,J=10.6, 1.1, 6.9, MeCH=C), 5.40
(dtg,1=10.6,7.9, 1.1, CH,CH=C); 4.88 (dm,J =
7.9, SO,CH,); 1.35 (dm, J = 6.9, Me). PC-NMR
(50.3 MHz): 138.43 (s); 136.18 (d); 133.67 (d);
128.85 (d); 128.25 (d); 116.08 (d);, 54.62 (1);
12.50 (¢). Anal. calc. for CgH,0,S (196.27): C
61.20, H 6.16; found: C61.14, H 6.23.

4-Hydroxy-3-oxobutyl Phenyl Sulfone (9).
From 5d (92 mg, 0.34 mmol) according to Gen-
eral Procedure 2. FC (AcOEt/hexane |: 1) gave 9
(60 mg, 77%). White solid. M.p. 106-108°. 'H-
NMR (250 MHz): 7.93 (m, 2 arom. H); 7.8-7.55
(m, 3 arom. H); 4.30 (s, OCH,CO); 3.49 (¢, /=17,
CH,S80,);2.92(1,J=7.0,CH,CH,C0O);3.37 (br.,
OH). Anal. calc. for C;H,,0,5(228.27): C52.62,
H 5.30, S 14.05; found: C 52.64, H5.29,S 14.01.

Dimethyl 2-(3-Hydroxy-2-oxopropyl)propa-
nedioate (10). From Se (168 mg, 0.62 mmol)
according to General Procedure 2. FC (AcOEt/
hexane 1:1, EtOAc) gave 10 (126 mg, 98%).
Colorless oil. 'H-NMR (250 MHz): 432 (d, J =

5.0,0CH,C0);3.99(r,J=7.0,CHCH,); 3.76 (s,
MeQOC); 3.02(d,/=7.0,CHCH,); 297 (1,J =
5.0, OH). Anal. calc. for CgH 204 (204.18): C
47.06, H 5.92; found: C 47.00, H 5.86.

3-(a- and B-p-Glucopyranosyl)-2-(trimethyl-
silyl)prop-1-ene Tetraacetate (12). From11(3.10
g, 7.5 mmol) and 2 (4.03 g, 10 mmol) according
to General Procedure 1. FC (AcOEt/hexane 1:4)
gave unreacted starting material 11 (1.17 g) and
12(1.47 g, 70%) as a 5:1 o/ B mixture of isomers.
Colorless oil. 'H-NMR (250 MHz): 5.63 (m,
C=CHH, o-anomer}; 5.60 (m, C=CHH, B-ano-
mer); 5.40 (d, J = 2.0, C=CHH, a-anomer); 5.39
(d, J =2.5, C=CHH, B-anomer); 5.30 (¢, / = 9.0,
H-C(3), o-anomer); 5.13 (1, J = 9.0, H-C(3), f5-
anomer); 5.01 (dd, J = 10.0, 6.0, H-C(2), o~
anomer); 4.93 (1, J = 9.0, H-C(4), o-anomer);
4.85 (1, =9.0, H-C(4), B-anomer); 4.32 (ddd, J
=11.0,6.0, 4.0, H-C(1), g-anomer); 4.18 (dd, J
=12.0,5.5, | H, H-C(6), a-anomer); 4.17 (dd, J
12.0, 5.0, 1 H, H-C(6), B-anomer); 4.02 (dd, J
12.0,2.5, 1 H, H-C(6), B-anomer); 4.00 (dd, J
12.0, 2.5, 1 H, H-C(6), a-anomer); 3.86 (ddd,
J=9.0,35.5, 2.5, H-C(5), o-anomer); 3.57 (ddd,
J=10.0,5.5,2.5, 1 H, B-anomer); 3.48 (ddd, J =
10.0, 8.0,3.5, 1 H, B-anomer); 2.55 (dd, J =15.0,
11.0; CHHC=C, a-anomer); 2.37 (dd, J = 15.0,
4.0, CHHC=C, a-anomer); 2.03,2.02,2.00, 1.99
(s, CH,CO, a-anomer); 0.05 (s, MeSi, o-ano-
mer); 0.04 (s, MeSi, B-anomer). 3C-NMR (62.5
MHz, a-isomer): 170.50; 170.01; 169.47; 169.36,
146.81;127.30;71.06;70.25;70.05;68.79,68.51;
62.12; 31.68; 20.59; -1.57. Anal. calc. for
CooH5:00Si (444.56): C 54.04, H 7.26, Si 6.32;
found: C 54.01, H 7.21, Si 6.25.

1-(a- and B-b-Glucopyranosyl)-3-hydroxy-
propan-2-one (13). From 12 (442 mg, 1.0 mmol)
according to General Procedure 2. FC (AcOEV/
hexane 1:1, AcOEt) gave diastereoisomerically
pure 13 (290 mg, 72%). White solid. M.p. 106—
107°. 'H-NMR (250 MHz): 5.25 (. J = 8.0, H-
C(3)); 5.11 (dd, J = 8.0, 5.0, H-C(2); 4.95 (1, J =
8.0, H-C(4)); 4.76 (dt, J = 12.0, 7.0, H-C(1)};
4.33, 430 (AB system, Jup = 12.0,
COCH,0H):4.24 (dd, J = 12.0, 6.0, | H, H-
C(6)),4.10(dd,J=12.0, 3.0, H-C(6)); 3.89 (ddd,
J=28.0,6.0, 3.0, H-C(5)); 3.05 (br., OH); 2.83,
2.77 (AB part of an ABX system, Jaz = 12.0, Jax
=7.0,Jpx=7.0,CH,-C(1));2.06,2.03,2.03,2.01
(4s, MeCO). 3C-NMR (62.5 MHz): 206.00;
170.60; 169.89; 169.37; 169.29; 70.53; 69.58;
69.10; 68.79; 68.51; 68.00; 61.79; 36.91; 20.63.
Anal. calc. for C\7H»4,0¢, (404.37): C 50.50, H
5.98; found: C 50.56, H 6.07.

Received: July 8, 1994

[11 G. Keck, E.J. Enholm, J.B. Yates, M.R.

Wiley, Tetrahedron 1988, 41, 4079.

G.A. Russel, P. Ngoviwatchai, H 1. Tash-

toush, Organometallics 1988, 7, 696; D.P.

Curran, P.A. van Elburg, B. Giese, 8. Gilg-

es, Tetrahedron Lert. 1990, 31, 2861.

E. Lee, $.-G. Yu, C.-U. Hur, S.-M. Yang,

Tetrahedron Lett. 1988, 29, 6969.

[4] Several other 2-substituted allylstannanes
have been used for radical allylations:
COOR: a) J.E. Baldwin, R.M. Adlington,
D.J. Birch, J.A. Craword, J.B. Sweeney, J.
Chem. Soc., Chem. Commun. 1986, 1339;
b) J.E. Baldwin, R.M. Adlington, M.B.
Mitchell, J. Robertson, ibid. 1990, 1574; ¢)

(2]

(3]

151
(6]

(7]

(91

[10}

(1]

[13]
[14]

[15]

(16]

(17

(18]

(19]

[20]

CHIMIA 48 (1994) Nr. 9 (September)

B. Giese, T. Linker, Svithesis 1992, 46.
CONR,: seeref. [4a]. CN, Cl: d) J.E. Bald-
win, R M. Adlington,C. Lowe.[.A. O'Neil,
G.L. Sanders, J. Chem. Soc., Chem. Com-
mun. 1988, 1030. R;Sn: e) D.P. Curran, B.
W. Yoo, Tetrahedron Lett. 1992, 33, 693 1.
0. Desponds, M. Schlosser, J. Orgunomet.
Chem. 1991, 409, 93.

D. Berger, L.E. Overman, P. Renhowe. J.
Am. Chem. Soc. 1993, 115, 9305.
Formation of methyl 2-phenylvinyl methyl
ether by disproportionation of the radical
intermediate was observed: N.A. Porter,
1.J. Rosenstein, Tetrahedron Lett. 1994,
34, 7865.

SOMO-HOMO and SOMO-LUMO inter-
actions and steric effects provide generally
an excellent rationalization for the rate of
radical additions to olefins: B. Giese, An-
gew. Chem. Int. Ed. 1983, 22, 753.

There is no evidence that a Me;Si substitu-
ent stabilizes radicals better than a Me
group, see discussion in: a) Y. Apeloig, in
“The Chemistry of Organic Silicon Com-
pounds, Part 1, Eds. S. Patai and Z. Rap-
poport, Wiley, Chichester, 1989, pp. 57—
225; b) R. Walsh, Acc. Chem. Res. 1981,
14, 246.

JW. Wilt, F.G. Belmonte, P.A. Zieske, J.
Am. Chem. Soc. 1983, 105, 5665.

a) Y. Apeloig, A. Stanger, J. Amn. Chem.
Soc. 1985, 107, 2806. See also the discus-
sion in ref. [9a] and: b) A.R. Bassindale,
P.G. Tailor, in ‘The Chemistry of Organic
Silicon Compounds, Part 2°, Eds. S. Patai
and Z. Rappoport, Wiley, Chichester. 1989,
pp. 893-964.

For reviews, see: 1. Fleming, J. Dunogues,
R. Smithers, in ‘Organic Reactions’, Wi-
ley, New York, 1989, Vol. 37. pp. 57-575;
E. W. Colvin in ‘Silicon Reagents in Or-
ganic Synthesis’, Academic Press, Lon-
don, 1988.

See literature cited in ref. [12].

See for instance: a) G. Stork, E. Colvin, J.
Am. Chem. Soc. 1971, 93, 2080; b) B.T.
Grobel, D. Seebach, Angew. Chem. Int. Ed.
1974, /13, 83.

S. Nakatani, 1. Yoshida. S. Isoe, Tetrahe-
dron 1993, 49,2011,

G. Biichi, H. Wiiest, J. Am. Chem. Soc.
1978, 100, 294.

Protiodesilylation of vinylsilanes with p-
toluenesulfinic acid has been reported, how-
ever this method was not suitable for 2-
Me;Si-substituted alkenes: G. Biichi, H.
Wiiest, Tetrahedron Letr. 1977, 4305.
Treatment of 2-(trimethylsilyl)prop-1-ene
with triflic acid produces (+-Bu)Me,OTfF:
P.F. Hudrlik, A.X. Kutkarni, Terrahedron
Lett. 1985, 26. 1389.

For reactions of glucosyl radicals, see: R.
Adlington, J.E. Baldwin, A. Basak, R.P.
Kozyrod, J. Chem. Soc., Chem. Commun.
1983, 944; J.P. Praly, Tetrahedron Lett.
1983, 24, 3075; B. Giese. J. Dupuis, ibid.
1984, 25, 1349.

Similar chains differing only in the oxida-
tion state of the C terminus have already
been introduced by allylation with [2-
(alkoxycarbonyl)prop-2-enyl]tributyl-
stannane, see ref. [4c] and: S. Abel. T.
Linker, B. Giese, Synlert 1991, 171.



