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Preparation of (Triphenylsilyl)allyl Anion and (Triphenylgermyl)allyl Anion
from 1-Propenyltriphenylsilane and 1-Propenyltriphenylgermane
and Their Reactions with Electrophiles
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Treatment of l-propenyltriphenylsilane with n-Buli in THF-
HMPA provides (triphenylsilyl)allyl anion which is identical
with an anion derived from 2-propenyltriphenylsilane and base.
Generation of (triphenylgermyl)allyl anion is also described.
Addition of alkyl halides or carbonyl compounds to these anions
gives the corresponding adducts regioselectively.

1-Alkenylsilanes and 2-alkenylsilanes are recognized to be versatile
synthetic intermediates and their use for the organic synthesis is widely
studied.l? Allyltrialkylsilane is conveniently deprotonated by treatment with
bases such as t-BuLi, n-Buli, or t-BuOK/n-BulLi to give (trialkylsilyl)allyl
anion which reacts with various electrophiles.z) On the other hand, the
reaction of l-alkenylsilanes with bases has been hardly investigated.3) Here we
wish to report that treatment of l-propenyltriphenylsilane with n-Buli in THF-
HMPA (10:1) gives the title a-silyl carbanion which reacts with electrophiles
such as alkyl halides and carbonyl compounds to afford the corresponding
adducts.

CHs3 n-BuLi /\/Slph3 n-Buli //\/Siph3
SiPh3 "© 7 (GePhjy) (GePh3)
(GePh3)

Butyllithium (1.5 M hexane solution, 1 M =1 mol dm'3, 0.8 ml, 1.2 mmol)
was added to a solution of l-propenyltriphenylsilane (0.30 g, 1.0 mmol) in THF
(8 ml)-HMPA (0.8 ml) at -78 °C under an argon atmosphere. The color of the
solution turned dark red immediately. Stirring was continued at this tempera-
ture for 30 min, then a solution of benzaldehyde (0.11 g, 1.0 mmol) in THF (2
ml) was added dropwise. The resulting mixture was stirred at -78 °C for 30 min
and allowed to warm to O °C. Workup (AcOEt, 1.0 M HCl) followed by purification
by thin layer chromatography on silica gel gave (E)-l-phenyl-4-triphenylsilyl-3-
buten-1l-o0l (0.37 g, 90% yield).
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Table 1. Reaction of (triphenylsilyl)allyl anion and (triphenylgermyl)allyl

anion with various electrophiles

CH3 n BULl (GePh3)
DEUL L SiPhy E®_ E~_SiPh SiPh
\=\SiPh3 (GePhy) S (GePhy) +4\Ef s
(GePh3)
Run Starting material Additive E* Y/% Product
) 'SiPh3 MeT 92 Me~ . SiPh; A/SiPh:;
(1:2) Me
3 PhCHO 90 PhWSiPh;; 1a
OH
4 PhCH=CHCHO 62 Ph- X"~ 5iPh3
QH SiPh
5 MeMgI n-CgHj3CHO 72 -C6H1§\/\/ 32a
6 MeMgI PhCOCH3 55 P;‘)'\/\/SiPhB
7 , Et,Zn  PhCHO 74 Ph- N
b
g Chs SiPhy PhCHO 70 1a
h
g Chbs ) Mel 75 Me\/\/Ge3Ph73)/\/ GePhs
GePhy
10 PhCHO 69 Ph)\/\ﬂ'GephB lb d)
11 n-CgHy3CHO 65 n-CgHy3 )\/\/GePh3 2b
12 CH3 GePh3 PhCHO 70 d)
=/ 1b
~ ~_GePhy 19
14 EtyZn  PhCHO 72 PR PﬁEﬁOH 3 b
(11 : 75 : 14)
15 . ~r0ePhs n-CgHy3CHO 70 2b

a) Prepared from CH3CH=CHMgBr and Ph4SiCl. E/Z = 6/4. b) Prepared by reduction
of CH3C=CSiPhj with 1-BujAlH. c¢) Prepared by hydrogermylation of propyne. d)
E/Z = 4/1. e) see Ref. 4.
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The representative results containing the reaction of (triphenylgermyl)-
allyl anion are summarized in Table 1. Several comments are worth noting. (1)
Stereochemistry of the starting l-propenyltriphenylsilane did not affect the
reaction. Thus, both (E)-l-propenyltriphenylsilane and (Z)-isomer were easily
deprotonated with n-BuLi to give the same allyl anion which is identical with
the carbanion derived from 2-propenyltriphenylsilane.s) (2) The reaction does
not seem to vary significantly with the change of the substitution on silicon.
For instance, an addition of n-Buli to l-propenyltriethylsilane gave an allyl
anion which afforded the corresponding adducts, (E)-l-phenyl-4-triethylsilyl-3-
buten-1-o0l in 65% yield upon treatment with benzaldehyde. (3) (Triphenyl-
germyl)allyl anion was produced from l-propenyltriphenylgermane in similar
fashion and easily reacted with electrophiles such as Mel and PhCHO. The same
(triphenylgermyl)allyl anion was obtained on treatment of allyltriphenylgermane
with n-BuLi (Run 15 in Table 1). (4) Regioselectivity of the reaction depends
on the nature of the electrophile and counterion of the anion. Alkylation of
allyllithium with methyl iodide gave a mixture of o- and y-adducts, whereas
the reaction with carbonyl compounds provided y-adducts exclusively. Change of
the counterion to zinc increased the o-selectivity in the reaction with carbonyl
compounds. (5) The double bonds of the produced alkenylsilanes or alkenyl-
germanes were exclusively trans®) from lH NMR studies (J = ca. 19 Hz).

The adduct 2a or 2b was epoxidized to provide the corresponding o,RB-epoxy-
silane 3a or epoxygermane 3b.”)  oOxidation with PCC followed by treatment with
(1) concd HyS80, in MeOH and (2) aq. CH3COOH8) gave §-ketoaldehyde 5 which was

9

converted into dihydrojasmone according to the reported procedure. Treatment

of epoxide 3a or 3b with BF3'0Et, in MeOH2¢) gave lactol 7.10,11)

n-CeMh3 - ~giph, MCPBA _n-Cghia SiPhy _PccCeHi SiPh
3
T ey g0 O Oaera % B Ogaemy

a(2b) (78%)  s3% , " 3a(3b) (70%) 4a(4b)
(87°%)/BFy0Et 2/ MeOH 87%
n-CeHi3 n-CeHi3 CH3 (80°%)
Cro3 = n-CgH
o;; o ~Cst g3~ CHO
o 8 OMe 7 0 ¢ 0 g
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