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Abstract:  Silyl-substituted  bis(bromozincio)methanes (RMe,Si- was required for the second step reaction. The use of organocopper
CH(ZnBr),; R = Me, Ph, and p-MeO-CgH,), prepared from the species gave the way.
corresponding dibromides by Pb catalyzed reaction with zinc, reacted
. . . . 1 + . . 1—
stepw.lse with two different electrophiles, R*X and E™, yielding R 1) 3 (0.05 mmol)
CH(SIMe;R)-E. 25 °C X ZnBr

\ »~ P
P SN"C1 50 (1.0 mmol), .
_ . . (1.0 mmol ) 25 °C 6a SiMe;
gem-Dimetallic reagents have attracted considerable attention as
versatile reagents in organic synthésismong various combinations of :
. . L . - o Mes
metals involved in the reagentgem-dizincio reagents showed high 3) HIC=CHCHpBr (11 mmol) _ pre v oo
reactivity?> The silyl substituted ones were expected to possess high 7 84% (E/Z=92/8)
potential, but have not been prepaf@dThe zinc reagent would be
applied for the vinyl silane synthesis from carbonyl compounds vigcheme 3
olefinatiorf>®7 and also for the sequential coupling reaconith the
two kinds of organic halides. The sequential use of palladium catalyst and copper salt also made the

We had reported the preparation of bis(iodozincio)methane fronfiollowing transformations possible as shown in Table 1. A solution of
diiodomethane and zinc dust in the presence of catalytic amount affganozinc specie® in THF, prepared from an organic halide @nith
lead® Analogously RMgSIiCHBI, (1a: R = Me;1b: R = Ph;1c: R =p- the presence of Pd(0) catalgstvas treated with CUCN<2LiCl followed
MeO-CgH,) was treated with zinc dust in the presence of a catalytiby the reaction with various organic halidésThe homolallyl zinc
amount of lead in THF. The reaction temperature was crucial; at 60 °Gpecies6a prepared from cinnamyl chloride was reacted with allyl
the corresponding dizincio compoun@s-€) were obtained in 72-80% bromide after a treatment with CuCNe2LIiCl to give the coupling
yields (Scheme 3. product8a in 88% vyield (entry 1). It is the sharp contrast with the result
of Scheme 3. The use of propargyl bromide instead of allyl bromide

Zn (75 mmol) / cat. Pb afforded the corresponding allene derivative (entries 4 and 5). The zinc

RMe;SiCHBr, 50°C 6 h THF RMe;SiCH(ZnBr), species prepared from iodobenzene and propargyl bromide by the Pd
1 (30 mmol) T 2a:R = Me 72% catalyzed reaction witB as described above reacted with allyl bromide
2b: R = Ph 72% via organocopper species (entries 6-9).

2¢: R = p-MeO-CgH, 80% . o ) .
As organosilyl group can be oxidized into hydroxyl gr8upilyl-

Scheme 1 substituted dizinciomethanes described above can be used as
hydroxymethyl dianion equivalent. The oxidation detailed methods are

A coupling reaction with an organic halide under influence of transitiorinder investigation.
metal compounds were examirf@®.As shown in Scheme 2, a reaction

ofl% Wlt!’l (E)-bromostyrene using .Pd catalpsat 25 °C ga\{e 0rganozinc ey pnerimental Procedure:
4;~" this compound reacted with allyl bromide, which was added
sequentially into the reaction mixture, to gh&c in 64—73% overall

yields. Thus two kinds of organic halides were connected with silylA mixture of Zn (4.9 g, 75 mmol) with catalytic amount of PbCl
substituted methylene group (Scheme 2). (0.02 g) andla (0.74 g, 3 mmol) in 3.0 ml of THF was sonicated for 2 h

at 25°C. To the mixture THF (30 ml) ariéh (6.7 g, 27 mmol) were
added, then the mixture was stirred at 60 °C for 4 h affor2ing 72%

Preparation of bis(bromozincio)trimethylsilylmethaa)(

1) 3 (0.05 mmol)

25 °C RMe,S| yield.
. Br ———————— S . .
P X" "5y 2 (1.0 mmol), P 4 2B Reaction oRa with bromostyrene:
(1.0 mmol ) 25°C,2h )
AMesSi Bromostyrene (0.18 g, 1.0 mmol) was added to a THF solution (10 ml)
o ! containing PedbasCHCl, (26 mg, 0.025 mmol) and
25°C,6h P = tris[3,5(trifluoromethyl)phenyl]phosphine (67 mg, 0.15 mmol), then the
3: PdydbageCHCl3 (0.025 mmol) / 5a R=Me 73% mixture was stirred for 5 min. To the reaction mixt2a,(0.7 M in
P[3.5-(CF3)2CgHalz (0.1 mmol) 5b =Ph 67% THF, 1.4 ml, 1.0 mmol) was added. The mixture was stirred for 2 h.
5 = p-MeO-CgHy 64%

Yield of 4a was measured byH NMR spectroscopy using 2,2,3,3-

Scheme 2 tetramethylbutane as an internal stand8rdo the obtained THF
solution of4a, allyl bromide (0.13 g, 1.1 mmol) was added and the

Reaction of2a with allyl halides gave mono-adduga in good yields, resultant solution was stirred for 6 h. Aqueous workup, extraction with

but the sequential additon of allyl bromide afforded hexane-ethyl acetate, wash with brine, concentration, and purification

trimethylsilylbutadienes by B-elimination (Scheme 3). The reaction PY column chromatography of the reaction mixture affors@(D.17 g)

may proceed via transmetalation & to palladium(ll) species; the N 73% yield.

reductive elimination would forri with forming Pd(0) species which 5a: H NMR (CDCl3, 20 °C);d 0.04 (s, 9H), 1.79 (dd = 4.2, 9.6 Hz,

are oxidized into Pd(ll) species again by allyl bromide. An improvemenfiH), 2.1-2.4 (m, 2H), 4.93 (d§, = 0.9, 9.0 Hz, 1H), 5.00 (dj, = 1.5,
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Table 1. Copper Salt Mediated Coupling Reactions ot 6 &

1) Pd (0) 3 (0.05 mmol)
THF, 25 'C, 5 min

2) RMe,SiCH(ZnBr)z 2 (1.0 mmol)
THF, 25 C,1h

R'-GH-SiMe,R
ZnBr
6

3) CuCNe2LiCl (1.0 mmol)
THF, -30 “C, 15 min

4) E* (1.1 mmol) E
THF,-30 to0°C, 1 h

R’-C‘H-SiMegR

SYNLETT

0 °C. Aqueous workup, extraction with hexane-ethyl acetate, wash with
brine, concentration, and purification by column chromatography of the
reaction mixture affordefla (0.24 g) in 88% vyield.

6a: 'H NMR (THF-dg, 20 °C);3 -0.11 (s, 9H), 2.37-2.51 (m, 2H), 6.16
(d,J = 15.9 Hz, 1H), 6.28 (dl = 15.9, 6.9 Hz, 1H), 6.93-7.19 (m, 5H).
8a: 'H-NMR (CDCl 3, 20 °C);& 0.03 (s, 9H), 0.87 (tt] = 5.7, 7.8 Hz,
1H), 2.1-2.38 (m, 4H), 4.97-5.09 (m, 2H), 5.80 (dtit; 17.4, 10.2, 6.9
Hz, 1H), 6.18 (dtJ = 15.9, 6.9 Hz, 1H), 6.36 (d,= 15.9 Hz, 1H), 7.1-
7.4 (m, 5H)13C NMR (CDCl3, 20 °C);5 -2.1, 26.1, 32.9, 33.8, 115.2,

8-11
126.0, 126.8, 128.6, 130.5, 131.1, 137.9, 139.1.
entry RI-X R E+ Product Yb
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