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ga-etd o|FAYel FA-FEE FHE
A F43d w-g(hydrosilylation)s] 9 QA7)
A £4 F BEAE v} ole ¥rh A4
Eol Al ™ Fol7l e A& polymere] mono-
merZ AMEEV|E sl FEHoRT Fn)7} gy
4] o)e}. Speier7} chloroplatinic acid& 2 48}
WS- Zof 2 A4-3l7] AlFsided PClE 7 9
2o Bdile Aoz AP

F4 A g Zuljo] Q)RR Speier’s Chlo-
roplatinic acid®] 2k%*—*s} Wilkinson's Rhodium
é}j_l_ﬂ.%ﬁ"’ll}o‘lr_“ Fell' Col.z"|3l Cr14'—]5' Mnlﬁ’ Rhl?
9] Carbonyl #&l4E-olu} Py¥-2 PdZ~% [i2~%,
Ruz:'-—zs, Cuao, N3t~ %91 =23 %}3]_1}.,3_ 5'_,_-_]‘_ 1
Zof i go) ¥y =} HZ organolantanide co-
mplex®~*, Rhedium complex™, Ruthenium comp-
lex®, olefin platinum chloride complex”, polymer
supported Pd and Pt complex™®, quaternary onium
Pt complex® Se] 2z¥ u} glovt Eaql 7}
27} 9le ¥ el monomers] THAQ %A
Aol e AMets wu gloh

g8 23 ko g, AdE A dhE
2 A2 2 sloke AAe] AdeH Boudjoukd £
AFAE 7Y W 2AsEN 2EFHNE £4
T whge] 43l Rag ul qhepE &
A e AT M2 ZJ¢ =& uer)¥E
o] 83l p4 FFiaE wHEE A]A =i W
o BAEe YA et FAdZe TF AR

7k Fuk uhgoll 2% AFe} vl A3 4
Witkinson &9 Zz]slollsd Y& 23t 239
WE71E o8t g4 a3 e AN 2
7 o 42| 2 A, Onopchenko* 9] mut h-3-ol) )&}
=& g3 ddA4g 9& 7 w2 A9E
v Aelste] B Table 13 2}

Table 164 B3= v}e} o] Han's cup®¥ )4
st 4 Fo3 e AR By g
AYEAL] FReE 78] 74 A7t dSE ¢
% alqrl, €15-So] 20 mmol2} styrene, 10 mmol
2] triethylsilane, 5 m/¢] benzene 12} 0.05 g2
Wilkinson catalyst8 713} 253 W& A1
A (Table 1, run 1) Tk WSl YA =7
St B-(triethylsilyD)-cis-styrene 31g-&o] 19%
£ & 9o} 1-(triethylsily)-1-phenylethane &
¥al= =) efsieh

Ru/Ce} Pt/CE Zvf 23} styrene3} triethylsi-
laned] &§8ol 2&HF 3AHE o RhCI(PPhs);
& Zo|2 A8 A} Y& Aelv} Jov
22 AAES 4 5 sl (Table 1, run 2, 3).
e, 2 2AselA BN AAFE dE u
o] A A ket

Wilkinson v} 4 RhH(CO){PPh;);S A&
3t @y 42 Bl triethylsilane?] A4
62%0°l 4 22%E8 ZFA3AT 259 9hE9) S
B-(triethylsilyl)-trans-styrenec] FAA 2(68%)=
Qe (Table 1, run 4).
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Table 1. Ultrasound Induced Hydrosilylation Reaction of Styrene with Trialkylsilane using various Catalysts

Products and % yield

R;SiH

run Silane  Catalyst  Timeh PhCHCH; PhCH.CHSR; tPhCH=CHSIRs ¢-PhCH=CHSiR; PhCH(CHYSIR, conv.%
1 HSiEt; RhCI(PPhs)s 2(47)  40(39) 21(34) 20(43) 19 03  70(80)
2 HSBt;, RwC 6 22 43 32 3 0 80
3 HSE, PUC 3 4 12 7 10 0 1t
4 HSiEt; RhH(CO) 3(55) 15(35) 10(15) 68(38) 7 0(9) 22(62)
PPho)y
5 HSiEt; RhCKPPho 2(65) 0(78) 100(12) X75) o) 0 54(88)
6 HSiEt; RhCKPPh) 3 27 62 9 0 2 32
7 HSiEta Ru/C 3 0
8 HSEt;, PUC 3 0

4Reactants: 20 mmol of styrene, 10 mmol of silane and catalyst(0.05 g) in benzene(5 md) at 15C under N:. Stirring at
25C under N,. ‘Values in the parentheses were refered to ref*.

Table 2. Ultrasound Induced Hydrosilylation Reaction of Phenylacetylene with Triethylsilane using various Cataly-

sts
Et;SiH
run Silane Catalyst  Timeth) PhC= CSiEt; c-PhCH=CHSiEt, t-PhCH=CHSiEt; PhSIEt;)C=CH; conv.%
1 HSiEt; RhCI(Phy)ks 3(22) w 333D 62(57) ®) 100(18)
2 HSiEt; HPtCI-6H.0r  2(65) 6] 26(55) 74(35) ¥3) 98(46)

aReactants; 20 mmol of phenylacetylene, 10 mmol of HSIEt; and Catalyst(0.05 g, 5.22X 10 mmol} in benzene(6 m!) at 15C
under nitrogen. *Values in the parentheses were refered to ref.

Triphenylsilane® styrene®] %H-$-el4¥& Onop-
chenko®] A= 37pA8] YAJEHe] A =gio)
Z254 whgellds @A) 2-(iriethiysilyl)-1-pheny-
lethane Tto] A=K Table 1, run §5). ol2jg
Ade 257 whge) i ay wEIe o
PPYEL 4% 5 ke Fdo w3t 45 3}
3 e wkgolel JE 2SHE o] 43t hE
AREE A& 7 U 43 Aol 7ld
whso 2 $A4Y F gle EAS 239 e
s gtk B o] «lzl 2ozl

Phenylacetylene3} triethlysilane2 %Hg-X]3! oj
aup wkgol A Wl 7R S}3HEe] ALy
283 W2 (Table 2, run 1) triethylsi-
laneo] 100% 2k Ex|3h= phenylacetylene} wt
$-8tod B-(triethylsilyl)-cis-styrene®} #-(triethylsi-
lyD)-trans-styrenegte] Z+7t 38%, 62% 28 + 3l
At
e ¥he-g Onopchenko¥& 22417k HH-A1A 18
%9 $%& 4L 9 2 A 2EHE =

AHgE 738 3417 whel} whgeo| $AME GCE #
ik

ol213t H e 2le| Speier o) 3 AME-F i
a3t w8 (Table 2, run 2)JAHE T} vkge
2] B-(triethylsilyl)-cis-styrene®} B-(triethylsi-
Iyl)-trans-styreneqte] z47} 26%, 74%2 FYAE
o] de}3le 4 5 %2 Wilkinson Z=j 4l
Speier ZvlE ©]83l9 v BSro(Table
2, run 1, 2) AAEH 58] Blsdch

g A Az v gelje] P/CE P2 A
471 3lol|A triethylsilanes]t} diphenylsilane-2-
255 Z2A3E F& T2 siloxaneo] YHYE
2 4 A Tadle 3).

e, e 2%l my - AE Ay
W Ay A gelch =Y e dhEE
A2t A L5 w2 AIAR AR 82
Z7} =2 oz, $99} P/C St 40t
2E 30% 2t bubblingAlR) vhg- W& AHA)2
7% siloxane< U3 P ¢gten 24 £
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Table 3. Ultrasound Promoted Siloxane Formation of Triethylsialne and Diphenylsilane in the Presence of Pt/C

Run Silane Solvent Time/h Product Substrate, conv %
1 Et;SiH benzens 2 Et;5i10H(10), Et,Si-0-SiEt,(90) 53
2 Ph,SiH, THF 5 Ph.HSIOSiHPh, 70

*Experiments were run with a mixture of 1.0 mmol of silane, 0.05 g of platinum on active carbon (platinum content

10%} and 5m/ of a solvent at 15T under nitrogen.

A9 triethylsilane®]1} diphenylsilanext-& 24
T Usdch

ol2|gF AE v]Fo] Mo} Pt/CE Hvl2 Al4¢
Zede 49A $4F FA ARE AAY ¥
yhg-of] AHE-3jo) ol Fg W a5} glon, A2}
Zuiql Pt/Coll F25o) sld e gz
¢, 23 g 2] P} QAR R
23 A4 Ru/C, P/Co} e Zol& H5ES
7471 4ofl WAlstel A 108 =&tz g3}
AlZl ¥ Fi Fa23 S AF YR
Ut wo} ulEsld B xe)r} Ao glelen
A% 75skdck 22ivh ol Al 3hell A Wilkinson
ZolE 289 A F WEEAE JRln a4
Tish w8 ARl dghon] whg- Ao Ay
HA 4 2Leg alFo Kol Wilkinson Zvl=
25 ot FHgE &+ Usic

Wilkinson &l 8 )43 2893 i 7123
YhE 5 b Hhg3 7o) o)n] Uz YR EHE
BEe AL gdEs FYPE 9 £89 Fele
287 {7 g B e Boldt Ane
AtE€h A28 #7] 253 wSTE o)4¥
Diels-Alder ¥, #-7]3}8-7] &) Mol By 77}
g2 QY Foln] T FAMNE LI Aok

o #H

Ultrasound Induced Hydrosilylation Reaction of
Triethylsilane and Styrene with Catalyst.

A ZAzd 50ml 255 g £7)9 benzene 6
mJ, styrene 20 mmol, triethylsilane 10 mmol3st}
Hydrido(carbonyltris  (triphenylsilane)rhodium
(I) 1.63X10"3*mmol(or Ru/C 50mg or Pt/C50
mg) & 7}t

nhS- 27)F A7k 23 A ultrasound ge-
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nerator?] power® 12A(%w)2 FH3dlod uls
35 2EHE FHAZG olg FAA A
WA= d& AAST g 8719 &5 8 49A
A FRAIA 371 st 2Rk 4700 &
THAA Fich B APUVAHLE sampled
Azl GCE AH23 monitoring3ta N =83}
W& Al dbge) $725E 9 short silica
column(70~230 mesh, 1.5cmX5cm)E o] 43l
Zol & AR F AYSHIS 5L ¥ GO/
MSe} NMRZ A& 81l GC(10% ov
101, chrom. G. H. P. 100/200, 2 m, column AH&-)-
MS(Finnigan 4510)<4 7] 9 =& A&
T Al7te] #e FAMHE Jddla dataE A
2l gt =d GC columndlA o5& A1Zke]ut GC-
MS, NMR, IR 52 ¢|o) B u*g data®} ¥d=3}
At
Ph-CH,CH;.
78(8), 77(10).
PhCH,CH,SiEt,, GC/MS, m/e(relative inten-
sity) no parent M*, 191(79}M —Et)*, 163(42), 133
(7) 105(10), 87(100); 'H NMR 8=7.1(s, 5H), 248~
2.70(2H), 0.3—1.3(m, 17H)
¢-PhCH=CHSIiEt;. GC/MS, m/e{relative in-
tensityH 218(10)M™*, 189(100XM-Et), 161(70), 131
(31), 103(25), 77(19), 58(10); 'H NMR 3 7.43(, 1
Ha, J=14Hz), 5.72(d, 1Hb, J=14Hz)
t-PhCH=CHSIEt,. GC/MS, m/e(relative inte-

GC/MS, m/e, 106(23)M*, 91(100),

- nsity) 218(100M*, 189(100}M-Et)*, 161(73), 131

(56) 103(5); 'H NMR(CCL) §6.15(d,1Ha,]=19Hz),
6.72(d, 1Hb, J=19Hz) similar to that reported®.
After careful distillation, ethylbenzene was isola-
ted: '"H NMR $=7.1(s, 5H), 24~2.8(g, 2H), 1.1~
1.3(¢t, 3H).

Ultrasound Induced Hydrosilylation Reaction of
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Tripheylsilane and Styrene with Wilkinson Catalyst.

A Ax% 50 m/ 253} 9 £7]4] benzene 6 m/,
styrene 20 mmol, triethylsilane 10 mmol of triphen-
ylsilane 10 mmol)-& 713k ¥ §l Algi= 2o
245 ue-E AA

PhCH,CH,SiPh,. GC/MS, m/e(relative inten-
sity) 364(2), 284(58), 207(40), 181(100), 105(22); 'H
NMR § 7.10~7.70(m, 15H), 2.67~2.89(2Hb), 1.6~
1.64(2H).

Ultrasound Induced Hydrosilylation Reaction of
Triethylsilane and Phenylacetylene with Wilkinson
Catalyst.

ez g b oA A X} Styrened] 72
S} 2} AAEe] 8 'H NMR#} GC/MSE
A3t o} GC{10% ov101, chrom. G. H. P. 100/200,
2m, column h-2)-MS(Finnigan 4510)o]4 7] 9
A2l E AEEE T Aol B SN RE vy
3 datad He)shd oAt 2o

¢-PhCH=CHSIEt;, GC/MS, m/e(relative inte-
nsity) 218(10OM*, 18%(100)(M-Et), 161(70), 131(31),
103(25), 77(19), 58(10); '"H NMR 8 7.43(d, 1Ha, J=14
Hz), 5.72(d, 1Hb, J=14Hz)

t-PhCH=CHSIEt;, GC/MS, m/e(relative inte-
nsity) 218(10)M*, 189(100XM —Et}*, 161(73), 131
(56) 103(5); 'H NMR(CCl,) 8 6.15(d, 1Ha, J=19Hz),
6.72(d, 1Hb, J=19Hz).

Ultrasound Induced Disiloxane Formation in the
Presence of Platinum on Carbon

50 m/ ¥+ & 7)ol Benzene 6 mi, Silane 10 mmole,
Pt/c{content 10%) 50 mg2 Yt} ukg- 4718 <&
1087t A4x7lA2 dFA)Ze) Generatord] H{-E
12A96w)2 T Yslx wzz}le) ubd 74 &5
£8A)A 324270 GCE AH-3le] monitoring3}
WA 2~6A17 B3t 2SIHE 3 AUk WS

Z7=)9 Short Silicagel Columng ©]4-3}4 sam-

pled 47} g o}e GC/MS, IRE YAHES Y3t
sch

Et.SiOH. GC/MS, m/e(relative intensity) 132
M*, 103(100)M —Et), 75(94), 74(4), 45(37); IR=
1080(Si-O, cm 1)

Et;SiOSiEt;, GC/MS, m/e(relative intensity)

noparent M*, 217(100)(M—Et)*, 189(91), 188(2) 159
(5). 130(3), 101(2); IR=108((Si-0, cm™")

Ph;HSiOSiHPh,, GC/MS, m/e(relative inten-
sity) 382(2) M™*, 305(8)(M —Ph}*, 304(28), 303(64),
228(12), 226(100), 182(11), 151(4)
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