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Abstract—The hydrosilylation of a number of acetylenes #tH (R, R = Ph, CHOPh, CHSPh) with
a-ethynylhydrosilanes MSIHCH=CR' in the presence of J#PtCl, was investigated. The addition did not
occur regioselectively, but was stereospecific and afforded a mixture--odnd transB-adducts. The
replacement of phenyl substituent by phenoxymethyl both in the molecule of ethynylsilane and the acetylene
substrate resulted in growing proportion of theadduct in the reaction mixture up to -160%.

We showed formerly [1] that 1,1-dimethylsilyl-3- In the present study was investigated the hydro-
phenoxy-1-propyne MSIHC=CCH,OPh in the silylation of a number of monosubstituted terminal
presence of HPtCl at ambient temperature under- arylacetylenes of the general formula RCH where
went cycloautohydrosilylation to affordl,1,4,4-tetra- R = Ph (), CH,OPh (I), CH,SPh (II') with di-
methyl-2,5-bis(phenoxymethyl)-1,4-disilacyclohexa- methyl(arylethynyl)silanes MSIHC=CR' with R" =
2,5-diene in 80% vyield. Ngublished data exist on Ph (V), CH,0OPh ), CH,SPh ¥I). The prepara-
application of the a-acetylene hydrosilanes as tion of the latter compounds we described befiag
hydrosilylating agents. Yet their use in the hydro-The reaction was carried out at FABCC catalyzed
silylation reactions of unsaturated compounds, iRy chloroplatinous acid taking equimolar amounts of
particular,substituted acetylenes, would provide newthe reagents. Asshow the data of IR,"H, and
approaches to the synthesis of previously unknown C NMR spectroscopy the reaction products contain
functionally-substituted vinylethynylsilanes, promis- trans andgemisomers of adduct¥lla, b -Xllla, b
ing monomers,polyfunctional reagents for the fine in various ratios indicated in Table 1.
organic synthesis, and models for the study of silicon Most of monosubstituted olefins and phenylacetyl-
conjugation with multiplebonds.Obviously interest- ene are known to take up triethylsilane under the
ing is the study of one among fundamental hydrosilyl-influence of HPtCly with prevailing orientation of
ation problems, regio andstereoselectivity of the silicon atom to the terminal carbong@or Cg, giving
process depending on the structure of ethynylhydrorise to B-adducts [36]. With aryl propargyl ethers
silane and acetylensubstrate. HC=CCH,XPh (X = 0O, S) [7] and their nitrogen-
containing analog, 3-0xo0-1,2-benzothiazoline-2-(2
propynyl)-1,1-dioxide [8] the similar reaction results
Me.Si in equal amount of regioisomers or in prevailing
Ve formation of thea-adduct (5675%), and thdraction
of the gem-isomer grows in going from X = O to
X = S and then N. It was demonstrated [9] that in
addition of triethylsilane to 3-substituted propynes

C=CR' HC=CCH,X, where X is an electron-withdrawing sub-
L Me st stituent, the amount of gem-isomers in the product
z NCH=CHR, could also attain75%.

VIIb-XIIIb The analysis of hydrosilylation regioselectivity
with respect to the nature of the acetylene substrate

H,P(Cl, Vila-XIIla

RC=CH + Me,SiHC=CR'
I-111 V-VI

R,R' = Ph(, IV, Vlla, b ), CH,OPh (I, V, Xa, b), -1l and hydrosilanelV -VI allows some general
CH,SPh (II, VI, Xllla, b ); R= Ph, R = CH,0OPh statements. As follows from Table 1, notwithstanding
(Vllla, b); R = CH,0Ph, R = Ph (Xa, b); R = the structure of ethynylhydrosilari®, V the content
CH,SPh, R = Ph (Xla, b); R = CH,SPh, R = of a-adductsiXb, Xb produced at orientation of the
CH,OPh lla, b). silicon atom to the substituted atom(of 3-phen-
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Table 1. '"H NMR spectra of compoundsans[Me,Si(C=CR')CH=CHR] Vlla -Xllla and MgSi(C=CR')CR=CH,
(gem ViIb -Xlllb , 3, ppm

Compd. Confi- | Isomer |Si(CH,),|SiCH=C |[RCH=C| Ph |=CH, |OCHC=,|OCHC=C,| J, Hz

no. [guration|content,9 SCHC=| SCH,.C=C
Vila trans 80 0.39 s| 6.47 d | 7.15 d| 7.27- Js 18.0
7.45m
Vilb gem 20 0.33 s 7.27-| 5.86,
7.45 m|5.97 d.d
Vlilla trans 75 0.29 s| 6.43 d | 7.00 d| 6.96- 486 s |J 19.0
7.04 d (7.42m
Vilib gem 25 0.26 s 6.96- | 5.75, 486 s |2 2.1
7.42m|l 590 d
IXa trans 40 0.39 s| 6.09 d.t|6.49 d.t| 6.91- 4.57 d.d Js 18.7,
7.41m Jetpcr= 4.0,
4JCH20—CH 1.3
IXb gem 60 0.33 s 6.91- 5.75, |4.75
7.41 ml 5.98 m
narrow m
Xa trans 50 0.30 s| 6.02 d.t|6.35d.t| 6.90- 450 d.d| 4.61 s |, 18.8,
7.25m “Jomocn 1.3,
3JCH2—CH= 4.0
Xb gem 50 0.24 s 6.90- 5.65, 4.63 464 |2 2.2,
7.25 m|5.93 d.t Jomccr, 1.3
Xla trans 50 0.36 s| 5.71 d.t|6.24 d.tf 7.40- 352 d Js 18.0
7.22 m *JetpcH- 6.5,
I~ 10
Xlb gem 50 0.22 s 7.40- 5.82, |3.79 br.s
7.22 ml 5.58
narrow m
Xlla trans 65 0.30 s| 5.65 d.t{6.12 d.t| 6.987 352 d 4.64 s |J 18.0,
7.22 m *Jetpch= 3.5,
4JCH20—CH ~1.0
Xllb gem 35 0.23 s 6.98- 5.50, |3.70 br.s| 4.64 s
7.22m| 5.79 m
Xllla trans 40 0.30 s| 5.60 d.t|6.12d.t|7.27 m 3.58 d 3.65 s |J 18.0,
j‘JCHz—CHz 351
JCHzC—CH 0.7
XllIb gem 60 0.26 s 7.27 m| 5.48, 3.58 s 3.58 s
5.79
narrow m

oxy-2-propyne i ) is by 25-30% higher than that of sjlaneV to sulfur in hydrosilane/I (from 25 t050%,
adductsvllb andVlllb formed fromphenylacetylene phenylacetylenesubstrate). The maximum content of
(). As concerns the effect of the ethynylhydrosilanene o-adduct (60%)was observed in two cases: at

structure on the hydrosilylation of arylacetylenes r- r'= cH.SPh Killb ), and at R = CHOPh
andlll we note that replacement of the phenyl subr - pp a>2(b). ’ ’

stituent in hydrosilandV by phenoxymethyl inv or

phenylthiomethyl inVI also results in the growth of  As seenfrom Table 1, the addition of hydrosilanes
the a-adduct fraction by 1@25%. A considerable Wwith silicon orientation to the terminal atomgf of
increase in the fraction of the-adduct is observed the substrate occurs stereoselectively giving rise to
also in going fromoxygen as heteroatom in hydro- trans-adductsVila -Xllla .
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Table 2. IR spectra of compounds M8i(C=CR')CH=CHR Vlla -Xllla and MgSi(C=CR")CR=CH, Viib -XIlIb

Compd. no. v(C=C), cm* 8(=CH,), cm™ v(Ph), cnm* v(C=C), cm*
Vlla, b 1560 965 1570, 1585 2140
Vlilla, b 1570 980 1590, 1600 2170
IXa,b 1580 970 1570, 1590 2160
Xa, b 1580 990 1590, 1600 2170
Xla, b 1570 960 1580, 1600 2140
Xlla, b 1570 980 1580, 1600 2140
Xllla, b 1560 1010 1580, 1600 2170

The IR spectra of compounds obtained aremethyl-2-ethenyl)-1,1-dimethylsilaneXi) in a ratio
presented in Table 2. They contain strong absorptiod0: 60 (Table 1). The reactions of acetylene substrates
bands from stretching vibrations of the triple bondl Il with hydrosilaneslV, VI were carried out in
adjacent to silicon atom in the region 212170 cm?, the same/vay No bands from the SH bond both in
stretching vibrations of the C=C bond in the rangeIR and 'H NMR spectra indicated that the initial
1560-1580 cm®; to the bending vibrations of €4  hydrosilane reacted completely.
bond from the =CH group belong the bands at
965-1010 cm®. No absorption bands in the products REFERENCES
from the stretching vibrations of the -$i bond
evidenced the completion of therocess. We 1. MedvedevaA.S., LyashenkoG.S., Kozyreva,O.B.,
described formerly in the IR spectra of-ethynyl- and VoronkovM.G., Zh. ObshchkKhim.,1995, vol. 65,
hydrosnanes the presence of two absorption bands in no. 1, p. 1665.
the region 20442153 cm? corresponding to the 2. MedvedevaA.S., Yazovtsev,l.A., Demina, M.M.,

stretching vibrations of the SH and triple bond$2]. Lyashenko, G.S., Kozyreva, O.B., and Voron-
kov, M.G., Zh. Org. Khim., 1998, vol. 34, no. 9,
EXPERIMENTAL pp. 13241326.

3. Lukevics, E., BelyakovaZ.V., Pomerantsevayl.G.,
IH NMR spectra were recorded on spectrometer and Voronkov,M.G., J. Organometal. ChemLibr.,
JEOL FX-90Q, operatinfrequency 8aMHz, solvent 1977, vol. 5, p. 1.
CDCl;, internal reference cyclohexane. IR spectrag#. Tamao, K., Maeda, K., Tanaka, T., and lIto, Y.,
were registered on spectrophotometer Specord 75IR Tetrahedron Lett., 1988, wvol. 29, no. 52,

from thin films (0.025 cm). pp. 69556956.
. . . 5. Voronkov,M.G. andPukhnarevichV.B., Izv. Akad.
Reaction of 1-dimethylsilyl-3-phenoxy-1-propyne Nauk SSSR, Ser. Khim1982, no. 5, pp1056-1076.

(V) with 3-phenoxy-1-propyne (Il). A mixture of g | arson, G.L., J. Organometal. ChemLibr., 1984,

3-phenoxy-1-propyng6.6 g, 0.05mol) and0.01 ml " vol. 14, pp. 267408.

of Spyets catalys{0.1 M solution of HPtClk —> H,O 7. | yashenkoG.S.,Filippova, A.Kh., Kalikhman,1.D.,
in 2-propanol) was heated to 8D, and slowly, Keiko, V.V., Kruglaya, O.A., andVyazankin,N.S.,
within 1 h, was added dropwise 9.5(.05mol) of lzv. Akad. Nauk SSSR, Ser. Khim.1981, no. 4,

hydrosilaneV. The reaction mixture was heated to  pp. 874878.
120-130¢°C for 6 h. We obtalned16 1 of viscous 8. LyashenkoG.S.,MedvedevaA.S., Safronoval.P.,

reaction product. Found, %: C 74.15; 1.85; Si Bannikova, O.B., and Voronkov, M.G., Izv. Akad.
8.88. GgH,,0,Si. Calculated %: (73.92; H 6.70; Nauk SSSR, Ser. Khim1991, no. 12, pp2889-2891.
Si 8.60.According to’H NMR data the product was 9. Voronkov, M.G., Kirpichenko, S.V., Keiko, V.V.,
a mixture of regioisomers '43'-phenoxy-1-pro- Sherstyannikoval..V., PestunovichV.A., and Tset-
pynyl)-1-(3-phenoxy-1-propynyl)-1, 1-dimethylsilane lina, E.O., lzv. Akad.Nauk SSSR, Ser. Khim1975,

(Xa) and 1-(3-phenoxy-2-propynyl)-1-(2-phenoxy- no. 2, pp. 390394.

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 38 No. 2 2002



