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A highly efficient and stereoselective hydrosilylation of
terminal alkynes was developed at room temperature in air
and water.

Catalytic hydrosilylation of alkynes is an important process
generating vinylsilanes that are important reagents for a number
of organic transformations such as Hiyama-type coupling,1
coupling with aldehydes,2 and applications in controlling
various cation-cyclization processes.3 Since the first report of
catalytic hydrosilylation of alkynes using Speier’s catalyst,4
many catalysts have been developed for related transforma-
tions.5 Generally, these catalytic reactions are carried out in an
inert gas atmosphere and under anhydrous conditions. Recently,
there has been significant interest in developing carbon–carbon
bond formation reactions in water.6 Among these reactions is
the addition of vinylboronic acids to aldehydes.7 Recently, we
reported a transition metal-catalyzed addition of vinylsilane
derivatives to aldehydes and a,b-unsaturated carbonyl com-
pounds,8 as well as coupling of vinylsilane derivatives with aryl
halides9 in air and water. A limitation of this method is the
requirement for preforming vinylsilane derivatives under the
standard anhydrous conditions. A method for hydrosilylation of
alkynes in aqueous media would be highly desirable. Herein, we
wish to report a highly effective as well as regio- and
stereoselective hydrosilylation of terminal alkynes under ambi-
ent conditions of air, water, and room temperature (Scheme
1).

To begin our study, phenylacetylene was reacted with
triethylsilane in water, with a variety of catalysts being
examined (Table 1). The use of H2PtCl6 as a catalyst led to 86%
isolated yield of the hydrosilylation product as a mixture of
trans and cis geometrical isomers in 3 h at room temperature

(entry 1). The use of Pt(DVDS) (DVDS: 1,3-divinyl-1,1,3,3-tet-
ramethyldisiloxane) complex as a catalyst resulted in an
increase in both the product yield and the trans/cis ratio under
the same reaction conditions (entry 2). Notably, the use of
Pt(DVDS)–P [P: bis(diphenylphosphinomethylene)butylamine
(1)10] as catalyst led to a near quantitative yield and a 100%
stereoselectivity (trans) (entry 3). Rhodium-based catalysts
[RhCl(PPh3)3, RhCl3·3H2O, Rh(COD)(PPh3)PF6, and
Rh(COD)2BF4] were also effective, but they led to both lower
yields and lower trans/cis selectivity. No reaction was observed
with Ru(CO)HCl(PPh3)3 and Ru(Cp)2 as catalysts under the
same reaction conditions. In addition, no a-addition product
was observed in any of these cases. Subsequently, various
terminal acetylenes were hydrosilylated under the standard
conditions catalyzed by Pt(DVDS)–P (Table 2).11 The corre-
sponding results catalyzed by Pt(DVDS) without the phosphine
ligand are also included in parentheses for comparison.
Although both catalysts provided excellent yields of the
hydrosilylation product in each case, the use of Pt(DVDS)–P as
catalyst provided better trans selectivity in all cases and
complete trans selectivity was observed with most terminal
alkynes (entries 1, 7, 9, 11, 13, 15). Notably, the presence of a

Scheme 1

Table 1 Catalyst-screening for alkyne-hydrosilylation in water

Entry Alkyne Catalyst trans/cis/a-
Yield
(%)a

1 Phenylacetylene H2PtCl6 74 : 26 : 0 86
2 Phenylacetylene Pt(DVDS) 91 : 9 : 0 93
3 Phenylacetylene Pt(DVDS)–P 100 : 0 : 0 98
4 Phenylacetylene RhCl(PPh3)3 85 : 18 : 0 90
5 Phenylacetylene RhCl3·3H2O 77 : 23 : 0 88
6 Phenylacetylene Rh(COD)(PPh3)PF6 81 : 19 : 0 91
7 Phenylacetylene Rh(COD)2BF4 84 : 16 : 0 92
8 Phenylacetylene Ru(CO)HCl(PPh3)3 — 0
9 Phenylacetylene Ru(Cp)2 — 0

All reactions were carried out at room temperature on a 1 mmol scale in 3
h.a Isolated yields are reported. trans/cis/a-ratios were measured by 1H
NMR and/or GCMS.

Table 2 Catalytic hydrosilylation of alkynes in air and water

Entry Alkyne trans/cis/aa Yield (%)b

1 100 : 0 : 0 97
2 (91 : 9 : 0) (96)

3 96 : 4 : 0 92
4 (80 : 20 : 0) (91)

5 95 : 5 : 0 90
6 (81 : 19 : 0) (90)

7 100 : 0 : 0 92
8 (73 : 27 : 0) (92)

9 100 : 0 : 0 98
10 (74 : 26 : 0) (98)

11 100 : 0 : 0 95
12 (67 : < 1 : 33) (93)

13 100 : 0 : 0 93
14 (82 : 18 : 0) (93)

15 100 : 0 : 0 95
16 (93 : 7 : 0) (89)

17 91 : 9 : 0 95
18 (55 : 45 : 0) (96)

19 35 : 65 : 0 92
20 (45 : 55 : 0) (92)

21 93 : 7 : 0 95
22 (86 : 14 : 0) (93)

Pt(DVDS)–P as catalyst; results of using Pt(DVDS) as catalyst are in
parentheses.a Determined by 1H NMR and/or GCMS. b Isolated yields.
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hydroxyl group did not affect the reaction (entries 7–12). Except
in entry 12, no a-product was observed with either catalyst in
any case. Interestingly, the use of trimethylsilylacetylene
(entries 19, 20) led to a switch of the trans/cis selectivity. It is
not yet clear what caused this selectivity change.

In conclusion, a highly effective and stereoselective hydro-
silylation of terminal alkynes was developed under ambient
conditions of air, water, and at room temperature. Hydroxylated
alkynes could be hydrosilylated directly. In all cases except for
trimethylsilylacetylene, trans-products were obtained exclu-
sively or selectively. Synthetic applications of the reaction are
currently under investigation.
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