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P-Elimination of O-acetyl 1-chloro-1-trimethylsilylalkan-2-ols 1 was achieved by using samarium diiodide as a metaling reagent and afforded
the corresponding (Z)-vinylsilanes with high stereoselectivity. The starting compounds 1 were easily prepared by treatment of different aldehydes
with (chlorolithiomethyl)trimethylsilane and further acetylation.

Alkenylsilanes serve as important intermediates in organic 1,1-dihaloalkan-2-ofsand the synthesis ofjf-o.,3-unsatur-
synthesis. In the literature, there are various methodologies ated esters with total stereoselectivity from the corresponding
for their preparatiod. These methods utilize, generally, 2-halo-3-hydroxy estersln both cases, elimination reactions
alkynes? alkenyl halides,or carbonyl compoundss starting were promoted by samarium diiodide at room temperature,
materials. More specifically, using carbonyl compounds as the methodology being easy, simple, and general. Here, we
starting materials. several methodologies have been publishedvish to report a new synthesis @)¢vinylsilanes with high

to promote the elimination reaction, but the use of samarium stereoselectivity by treatment of the easily availablacetyl
diiodide remain unreported. 1-chloro-1-trimethylsilylalkan-2-ols with samarium diiodide.

Recently, we have reported the preparation Z\inyl The reaction of severaD-acetyl 1-chloro-1-trimethylsi-

halides with high stereoselectivity (ed80%) fromO-acetyl ~ lylalkan-2-ols 1 with Smk in THF at reflux gave the
corresponding4)-vinylsilane with high stereoselectivity and

in high yield (Scheme 1, Table 2).
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Komiya, S., Ed.; Wiley: New York, 1997; p 391. (chloromethyl)trimethylsilane witlsec-butyllithium and tet-
(3) (@) Dash, A. K.; Wang, J. Q.; Eisan, M. Srganometallics1999,
18, 4724—-4741. (b) Bratovanov, S.; K6zminski, W.; Fassler, J.; Molnar,
Z.; Nanz, D.; Bienz, SOrganometallics1997,16, 3128—3134. (c) Asao, _
N.; Sudo, T.; Yamamoto, YJ. Org. Chem.1996, 61, 7654—7655. (d) - . -
Soderquist, J. A.; Santiago, Betrahedron Lett1990, 31, 5113—5116. Scheme 1. Synthesis ofZ)-Vinylsilanes

(e) Mitchell, T. N.; Wickenkamp, R.; Amamria, A.; Dicke, R.; Schneider,
U. J. Org. Chem1987,52, 4868—4874. o] L

(4) (@) Murata, M.; Watanabe, S.; Masuda, etrahedron Lett1999, R ) Smi; % O SiMes
40, 9255-9257. (b) Fugami, K.; Oshima, K.; Utimoto, K.; Nozaki, H. SiMes > R)\(Smlz > P\=/
Tetrahedron Lett1986,27, 2161—2164. OAc .

(5) (a) Itami, K.; Nokami, T.; Yoshida, JOrg. Lett. 2000,2, 1299— SiMes 3
1302. (b) Ager, D. JOrg. React.1990, 38, 1-223. (c) Soderquist, J. A.; 1 2

Anderson, C. LTetrahedron Lett1988,29, 2425—2428.

10.1021/0l015601p CCC: $20.00  © 2001 American Chemical Society
Published on Web 02/21/2001



Table 1. Yields of Starting Compounds$ and5

isomeric yield (%)

entry R composition 5P 1e
1 Bu 71/29 82 86
2 Bu¢ 75125 81 85
2 i-Bu 68/32 81 86
4 Ph 67/33 79 84
5 p-CICsH4 71/29 85 88
6 p-MeOCgH4 74126 78 85
7 cyclohexyl 85/15 77 84
8 C7/H1s 69/31 84 87
9 MeCH(Ph) 80/20 79 88
10  Me,CH(CH,),CH(Me)CH,  37/3613/12 81 90

a |someric composition determined BSC NMR of the crude products.
bYield based on starting aldehyde° Yield based on chlorohydrib.

ramethylethylenediamine (TMEDA) at temperatures ranging
between—78 and—65 °C.°

Scheme 2. Synthesis of Starting Compounds
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used. (6) When 1-chloro-1-trimethylsilylalkan-2-ols (no
O-acetylated) were utilized no elimination reaction was
detected. (7) When the reaction was performed at room
temperature, neithg?-elimination was observed.

The observed stereochemistry and the higbelectivity
of the elimination reaction can be explained by the formation
of the intermediat@, in which the oxophilic Sm (lll) center
is chelated with the carbonyl oxygen atom of the acetoxy
group producing a six-membered ring (Schemé?Zjhis
chelation increases the ability of the acetoxy group as a
leaving group. We surmise that the chairlike transition-state

The diastereoisomeric excess was determined on the crudénodell (Scheme 3) might be involved with an equatorial R

reaction products byH NMR spectroscopy (200 or 300
MHz) and GC—MS. The results are summarized in Table
2. The Z stereochemistry in the double bond=C of
products3 was assigned on the basis of the value of'tHe
NMR coupling constant between the olefinic prot¥rend

by comparison of their NMR spectra with those previously
reported (389 3d 3110313,

Several comments are worth noting. (1) Although the
elimination reaction was carried out using a mixture of
diastereoisomers (roughly 1:1) df, the corresponding
vinylsilanes 3 were obtained with high diastereoisomeric

Scheme 3. Proposed Mechanism

group (to avoid 1,3-diaxial interactions) and an axial trim-

excess (de). (2) The reaction was general to obtain vinylsi- €thylsilyl group (to avoid interactions with the samarium

lanes derived from aliphatic (linear, branched or cycic)

coordination sphere and taking into account that no 1,3-

aldehydes. (3) The synthesis of vinylsilanes can be carrieddiaxial interactions are present). Elimination frdngives

out at higher scale: 89% @&h was obtained starting from

1 mmol of 1h. (4) Substitution at the silicon atom 8ftcould
also be changed using a differensilyl carbanion to prepare
compoundl (entry 2). (5) Elimination took place with
moderate stereoselectivity when aromatic aldehydes wer

Table 2. Synthesis of Z)-Vinylsilanes3

entry 32 R ZIEP  yield (%)
1 3a Bu >98/— 96
2 3b  Bu >98/— 94
3 3c i-Bu 97/3 95
4 3d Ph 80/20 95
5 3e p-ClCgH4 68/32 95
6 3f  p-MeOCgH4 15/85 94
7 3g Cyclohexyl 97/3 95
8 3h  CyHss >98/— 96
9 3i  MeCH(Ph) >98/— 92
10 3] Me,C=CH(CH),CH(Me)CH, 95/5 94

aYield based on the starting crude acetatall vinylsilanes were fully
characterized by spectroscopy methods (IR, NMR and MSjastereo-
isomeric excess determined by GC/MS and 200 or 300 Miiand °C
NMR analysis of the crude productz).-1-hexenyldimethylphenylsilane
obtained using (chlorolithiomethyl)dimethylphenylsilane.
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(2)-vinylsilanes3.

(6) Concellon, J. M.; Bernad, P. L.; Pérez-Anslrd. A.Angew. Chem.
1999, 111, 2528-2530; Angew. Chem., Int. Ed. Engl999, 38, 2384—
2386.

e (N Concellon, J. M.; Pérez-Andrés, J. A.; Rodriguez-SollaArgew.
Chem 200Q 112 2773-2775; Angew. Chem., Int. Ed. Eng200Q 39,
2866—2868.

(8) Representative procedure for the synthesisZpfvfnylsilanes3: A
solution of Smj (2 mmol) in THF (24 mL) was added, under nitrogen
atmosphere, to a solution of the correspondi@eacetyl 1-chloro-1-
trimethylsilylalkan-2-ol1 (0.4 mmol) in THF (4 mL). After being stirred
at reflux for 3.5 h, the mixture was treated with aqueous HCI (0.1 M, 10
mL), and after usual workup, the corresponding crude vinylsil@&hesre
obtained, which were examined B4 NMR and GC/MS to give the
diastereoisomeric excess reported in Table 2. Distillation at reduced pressure
provided pure (Z)-vinylsilane3.

(9) Representative procedure for the synthesis of staring compdunds
To a stirred solution of (chloromethyl)trimethylsilane (14.95 mL, 14 mmol)
in THF (21 mL) were successively addsec-butillithium (11.9 mL of 1.3
M solution in cyclohexane, 15.4 mmol) and TMEDA (2.1 mL, 14 mmol)
at —78 °C under nitrogen atmosphere. Stirring was continued for 40 min,
allowing the temperature to rise te65 °C, and then a solution of the
corresponding carbonyl compound (10 mmol) in THF (3 mL) was added.
The resulting mixture was stirredrf@ h attemperature ranging between
—60 and—45°C. The reaction was treated with a saturated aqueous solution
of NH4CI (25 mL), and after usual workup, the corresponding crude
1-chloro-1-trimethylsilylalkan-2-ol was obtained. This alcohol (8 mmol)
was treated with pyridine (25 mL), acetic anhydride, and 4-(dimethylamino)-
pyridine (5 mg). After being stirred for 12 h, the mixture was treated with
ice, and after usual workup, the corresponding cr@dacetyl 1-chloro-1-
trimethylsilylalkan-2-ol1 was obtained. The crude produdtavere used
without further purification.
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To explain the synthesis & with high stereoselectivity = aromatic aldehyde with an electron-releasing substituent
from a mixture of diastereoisomers, we assume that after (entry 6), since the presence of this substituent favored the
metalation by samarium(ll) initially two diasterecisomers are formation of the carbocation intermediate.
obtained. Of the two, the diastereoisomer in which the |n conclusion, we have described a simple, general
coordination of the samarium(lll) center with the carbonyl synthesis of vinylsilanes, which takes place in high yield
oxygen atom is the most favored could eliminate directly, and with high stereoselectivity from easily available starting
while the other diastereoisomer epimeriZebefore the compounds.
elimination.

The lower stereoselectivity observed when aromatic al-
dehydes were used can be exp|ained by assuming a non- ACkﬂOWledgment. We thank I Plan Regional de Inves-
concerted elimination reaction: the stabilization of the tigacion del Principado de Asturias (PBP-PGI99-01) and the
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(12) A similar chairlike transition-state model has been proposed to ’ .
explain the selectivity in other Smreactions: see ref 6 and references 3, GC of compound$, and representative procedure for the

the(rlegir)].R ons of Srawith ‘ halid duci _ synthesis of compound$ by using 1 mmol of starting
eactions of Smalwit| enantlopure alldes producing racemization . H H H H H
have been reported: (a) Kagan, H. B.. Girard, P.; Namy, Jetrahedron material. This material is available free of charge via the
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