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ABSTRACT. The reaction of 1,1’-bis(dimethylhydrosilyl)ferrocene with alkynes in the presence of a catalytic amount of (C;Ha)Pt(PPhs),
leads to the acyclic mixture of monohydrosilylated and/or dihydrosilylated compounds. But the analogous reactions in the presence of
Ni(PEts)4 catalyst yield monohydrosilylated compounds or dihydrosilylated products. The monohydrosilylated products were generated
from the reactions of alkenes with the silylated ferrocene using nickel catalyst.
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Scheme 1. Platinum catalyzed reaction of alkynes with 1,1’-bis(dimethylhydrosilyl)ferrocene
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Fig. 1. X-ray crystal structure of compound 1b showing the atom-
labeling Scheme with thermal ellipsoids. Selected bond length (A)
and angles (deg). Fe-C(1) 2.038(5), Si(1)-C(5) 1.851(4), Si(1)-C(20)
1.849(6), Si(1)-C(13) 1.883(4), C(11)-C(12) 1.466(5), C(12)-C(13)
1.338(5), C(13)-C(14) 1.500(5), Si(1)-C(5)-Fe 128.60(19), C(1)-C(5)-
C(4) 106.7(4), C(1)-C(2)-C(3) 108.2(5), C(5)-Si(1)-C(21) 110.3(2),
C(5)-Si(1)-C(13) 107.76(17), C(11)-C(12)-C(13) 132.8(4), C-(10)
C-(11)C-(12) 125.8(4), C(12)-C(13)-C(14) 123.9(3).
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Table 1. Platinum-Catalyzed Reactions of Alkynes with 1,1’-bis(dimethylhydrosilyl)ferrocene

Reaction .
Entry Substrates - Products (yield, %)
Temp. (°C)  Time (hrs)
Me, Me,
~Si—C—CH & Si C-GH
. Fe Ph Ph Fe o
1 PhC=CPH 25°C 2h H-Si S, H-C—C —Si-——~ Ph
Me2 Me>
Ph Ph
la (42%) 1b (44%)
M
Fe  HsC Ph F
2 H;CC=CPh 80 °C 3h Hosi =~ H c-c s = HaC Ph
Me> Me;
Ph CH,
2a (20%) 2b (65%)
Me, Me,
&~ si-C-CH o sic cH
o Fe Ph H Fe H
3 HC=CPh 25°C 2h Hosi o~ GG o~ P
Me, Me>
Ph H
3a (40%) 3b (46%)
Me, Me,
~~ Si  C - CH2 &~ Si - C-CH
Fe H Fe }
4 PhC=CSiMe; 80 °C 10 h Hosi = WG G s =~ hsSiMe
Me; Me>
MesSi Ph
4a (42%) 4b (45%)
Me,
< Si-C-CH
5 H;CC=CSiMe 80 °C 10h Fe "
’ ’ T
5a (68%)
. Me, Me,
v’: Si—C—CHz . Si- C‘ C—H
S SiM Fe i
6 HC=CSiMe; 25°C 2h Hos o~ e HoCoC g a1 SiMes
o -
’ Messi H M€
6a (15%) 6b (70%)
— Me.2 Me,
& S8i - C CH, L_-si-C-CH
Fe
(CH ) Fe
7 HC=C—~(CH,);CH; 25°C 2h R — PCHs o g~ (CHILH,
e2 o/
HAC(HAC)aH Me2
7a (20%) b (65%)
_ Mez
~ Si-C=—C-H
Fe i (CH)C
8 H;CC=C(CH,);CH; 25°C 2h Hooocosi —~ 222
e
H3C(HL), CH; 2
8b (85%)
Me,
& Si c:? H
o Fe H.C C2H5
9 H;CH,CC=CCH,CH3; 25°C 2h H*Cfcfl\%i — 52
sHC cszez
9b (73%)
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Table 2. Crystal data and structure refinement for compound 1b

Empirical formula CypHaFesSi,
Formula weight 329.39
Temperature 298(1) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P2(1)/C

a=14.1492) A a.=90°
b=11.877(2) A B =94.885°
c=8.1547(12) A y = 90°

Unit cell dimension

Volume, A’ 1825.2(5)

Z 4

Density (calculated) 1.119 Mg/m’

F (000) 694

Crystal size 0.1 x0.4 x 0.4 mm

Theta range for data collection 1.44 to 28.46 deg.

Index range -18<h<14, -17<k<21, -10<I<10
Reflection collected 11729

Independent reflections 4446[R(int)] =0.1773
Completeness to theta 28.46%, 96.7%

Absorption correction SAPABS

Refinement method Full-matrix least squares on F
Data/restraints/parameters 3777/1/244

Goodness-of fit on F* 1.005

Final R indices R1=0.0622, wR2 =0.1498

R indices (all data) R1=0.1555,wR2=0.2152
Largest diff.peak and hole 0.335 and -0.687 ¢.A”

. %Loﬂz-_]

[}

Table 3. Nickel-Catalyzed Reactions of Alkynes with 1,1’-bis(di-
methylhydrosilyl)ferrocene

Reaction
Entry  Substrates Temp. Time Products (yield, %)
(°C)  (hrs)
Me,
~~— Si C CH
— 0 Fe Ph Ph
10 PhC=CPH 80°C 14h HoSi —~
Me.
la (50%)
Me2
“~— Si C CH
F
Il HCC=CPh  80°C 14h . 2 HC Ph
Me:
2a (35%)
Me2
“~ Si C CH
Fe  HC SiMes
12 H3;CC=CSiMe; 80°C 14h H c-c si
Mesi CHMS:
5b (45%)
Me,
“~ Si C CH
) o Fe H SiMes
13 HC=CSiMe; 80°C 14h |, . . g
. Me
MeSi H 2
6b (45%)
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1-trimethylsilyl propyne 5] 73 -$-
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3 e o 4] B2} o] & 3] 77} 414[M'] ol 4] YENF O F 5a
-3 §:Lo] & oloh—/]_

2-hexyne 82} 3-Hexyne 9| 7J-$-+= dihydrosilylation % 4§ 4

E kg 2 girt. 8b3}§HE ol 4= 'H-NMRel| A SiCH; ¥ 27}
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=+ 31.66 ppmol| A, C=C I =+ 140.19 £} 135.13 ppm 1| 4]
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=
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Scheme 2. Nickel catalyzed reaction of alkynes with 1,1°-bis(dimethylhydrosilyl)ferrocene
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Scheme 3. Nickel catalyzed reaction of alkene with 1,1°-bis(dimethylhydrosilyl)ferrocene
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5 9 =27} 2150 em ol A 748} Ve AL GOMS A~ EE
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ghE9lS skl sl o).
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gormZuks /K—]E]J/Ho] ol_qg o) 2~ olr/]_

Methyl phenyl ethyne 112] 73 %-X= diphenyl ethyne ¥} 22
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2 | ’l9] %] %+7] R 2 phenyl 7] HlA1 ¢l trimethylsilyl 7] 2 =]+

A7) 1-trimethylsilyl propyne 122] 7 -$- 'H-NMRel| 4] SiCH;
3] =+ 0.34 ppm °l|A4] Si(CH3); 3 =+ 0.11 ppm ol 4] 27+
singlet 2, vinyl- H ] Z.+= 7.32 ppm ©l| 4] singlet 2, CH; ] 2.+
1.29 ppm ©l| 4] singlet & t}ebt}. PC-NMR ©ll 4] SiCH; 3] 3.
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silylation 2§/ &1k A4 5154% TH 23 AR S o 5 sl

Ni £S0{E 0|28} silyl = ferrocene 1} Alkenes 2]

Monohydm- silylation 5+

Ni(PEt;)s 5ol 2 o] & A 345l ol 2 A3} Wb aF < we = A
Z #3715 7141 alkenes 3}-2] hydrosilylation HF-5- 2 2 -]
Scheme 33} 7Lo] D]_o]:s]_ /q 6‘:] i]_%l- = g oJ 04 . /\El
Table 49l =33} 9 v}, 5 gk Ni Zv] 5 A}-8-3} 4] hydrosilyl-
ation ¥H-&-3 A 5 7 -5 FrAFRE ’RE &84 78] PrPr A 35
7141 alkynes 3} +-A}3} 7] alkenes ©l| 4] = monohydrosilylation
AR E RS Aok e v E5 Al o)A Al Q] 2,3-dimethyl-1,3-
butadiene ©l| A ol 2] 2] 2 2 dihydrosilylation 44 &5t 33T}
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Scheme 4. Nickel catalyzed reaction of 1,3-dimethyl butadiene with 1,1’-bis(dimethylhydrosilyl)ferrocene

Table 4. Nickel-Catalyzed Reactions of Alkenes with 1,1°-bis(dimethylhydrosilyl)ferrocene

Reaction .
Entry Substrates " - Products (yield, %)
Temp. (°C) Time (hrs)
Me _H
@s.z—c —CH\
Fe C6H5OM8
14 H,C=CHCgzH;OMe 80 °C 14h H—si—Co
Me,
(40%)
Me _H
@s.z—c —CH
Fe Ph
15 HZC:CHPh 80 0C 14 h H*Si‘@
Me,
(30%)
Me; H, H
Si—C *CH\
Fe (CH2)sCH3
16 H2C=CH3(CH;)sCH3 80 °C 14h H—Si—C>
Me,
(45%)
Me CHj
@&MCHS
CHCHs Fe  HC
17 | 80 °C 14h S
H,C=C—C—=CH, HsC—Z Y Me,
CH; CHs;
(60%)

4] OCH; ¥ =+ 55.40 ppm ol A Z+2F vebytt). GC/MS 2~
E oA = EApo] & 3] 271 406[M ] ol A LrebE o =2 2Hel
5 ddth

Styrene 3’4— 1-octene ol A &= 5 g
ation ¥ A E 157} 168 A9

Alkynes®l| B]3}°] Alkenes <] hydros1lylat10n wk-g-AJ o] L
= o= Ni Fw7h vl 915 T4 FAd o] o] 2 ¥ ob 2}
o ele] 218 spEA] ' A Rfel| v] sk o = ale] P Y
sp’EA] 9] Bha Aol ol gl X ZHA 9] gl Al A Aol 2 Q1
3}4] monohydrosilylation A4 B3t Aol ol A=) o2
21} 2,3- dimethyl 1,3-butadiene 2] 7 $-ol| &= dihydrosilylation
=] xﬂ/ﬂf 178 18 4 0/1041;]-

A E172] 7%, 'H-NMR ©l| 4] SiCH; 3] =7} 0.31 ppm]]

& ] 2] monohydrosilyl-

4] singlet 2, CH; ¥ 252 1.63, 1.61, 1.58 ppm Oﬂ/ﬂ, CH,=|
=+ 1.73 ppm ol A YFERE L, A Ea] 7} 3:3:3:29) ﬂ‘ﬂ%}ﬁ
t}. PC-NMR )| 4] = SiCH; ¥] 2= -1.23ppm ©l| 4], CH; 3] 3.

21.43,21.33,20.62 ppm || 4], CH, ¥] Z+=26.06 ppm ]| 4], mel
C=C ¥] =+ 124.94 2} 121.23 ppm °l| 4] YEbRETE GC/MS =~
3 E ol A= B} o] & ¥ 77} 464[M+] ol A YeERGS Fal
st 4= 9l 2o} Manner + 1,3-butadiene = Pd(PPh;), 27| 3}ol|
4] ferrocenyl disilane3} <] silylation HF-3-ol| 4] 27 2] o] F7A g+
o] B uk-g-ol] Fko gk 4F]] ¥l 5018k double silylation 2§ A &
S doty ¥ sy} 22 B A3 9] 2,3-Dimethyl-1,3-
butadiene 2] 7 $-%= &< )| 9} v] & &= 31+ diene < Y
9] 7hed site7}F 27 S S A of 2} HH—J% FHA HH =
23] A o] 7hsst B R ) A Aol o] 2 A3} 2] 3 dihydro-
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1

WA Z0)|E- 0|88} 1,1°-Bis(dimethylhydrosilyl)ferrocene®} Alkynes, Alkenes<] A1¥94] Hydrosilyation H-&- 33

1. (CoHy)Pt(PPhs), 2H3} 3182 Svl| & o]-8-3}of1,1°-Bis(di-
methylhydrosilyl)ferrocene ¥} alkynes®] HF-$-o1| 4] = monohydro-
silylation®Z} dihydrosilylation ¥] 122] 3} §H&-2] E3}E-0] A
= gk 22 o ’!19] %] 8h7] 7} 5 aliphatic”] &1 R=propyl,
R’=methylZ} R=R’=ethylq] 7 -$-5} dihydrosilylation¥ A4 &
wk do] Ht}. 2-Hexyne ¥} 3-hexyneol| 4] ol €l o] AF5A ¢ &t 4~
ol X gkl x| 3k o] AR = Y Ak 3] 9] A of ubeiA
dihydrosilylation HH-§-0] % 3-& Wh=vt 3 A4 %o}

2. Ni(PEts)s Z vl & ©]-8-8H,1’-Bis(dimethylhydrosilyl)ferro-
cene¥} alkynes®] Hh-$-o| A& PtZv| & AF8-8F 7491 ) vt
F5eFo] A FHasksict. 1eivt o 'l 2] R=phenylel A =
monohydrosilylation 2§ 4] E-o] &1 ] %] 2] %F R=trimethylsilyl |
4] dihydrosilylation A4 £5F el x] = A&l vh-&-&
3tsith. 53] 1-trimethylsilyl propyne 73 -%-, PtZ=vl| & A1-8-3}4
monohydrosilylation 2§ 4d %¢] &3 o5 a2, NiZv & AH8-3hd
dihydrosilylation 2§ /d o] s o] 5 t}.

3. NiZvl| & o] &3} silyl3} ¥l o] 2 A4l 3} alkenes2] HF-5-oll
A]-= monohydrosilylatione! A4 &-1F 1 it} 2,3-Dimethyl-
1,3-butadiene°l 4] & ol ] & © 2 dihydrosilylation 2 4] E-o] A}
A3 = et

Al

Al =13=3]

oHd

it

AleF 2 7171

7 2 AN 2 Aldrich A} Al F 22 5 3}A] A A A 8o A}-§-3}
QL potassium tetrakis tetrachloroplatinate ¢} bis(1,5-cyclo-
octadiene) nickel = Stern A}-ol| 4], dimethylchloro silane, triethyl-
phosphine (1.0 M in THF), n-butyl lithium (1.6 M in hexane),
TMEDA, alkynes, alkenes 3} 3+& 52 Aldrich AFol| 4 EP &
A glo] AHg-stslct. vk-g- &-mj 2l EF-<l, Wl Al, THF 52
sodium, benzophenone & 2 71 =¥ A}&-3}gj v} R E A&
71z2% A 4 5-2]7] ol A standard schlenk technique = ©] -3}
of e 3tgiet. A 27] - 2~ ERI(NMR)-> JEOL AFINM-
LA400 FT-NMR ('H-NMR : 400 MHz, *C-NMR : 100.4 MHz) %
Varian Gemini 200 (‘H-NMR : 200.1 MHz, “C-NMR : 50.3 MHz)
= 1}-8-5} 99 32 chemical shift = TMS 7|22 § 3+ & CDCls
(°C:77.160 ppm) & 7] 50 2 ZA sll vl A A ~H EH
(IR) < JASCO IR 810 spectrometer 5 A8} 3 12, 2 2k5-4]
2~ 23] (MS)-> Hewlett Packard 5890 Series II Gas Chromato-
graph 5791 Mass selective detector & AF&-3lA T 553 =
#J -2 Philip Harries Co. (capillary type) A &3 o] &3}o§ &3]
it W32 gl x}(Retention factor, Ry) Zk-2 Merck A}2]
silicagel 60 (230 ~ 400 mesh ASTM) 3} 2] F+(I.D x O.D x
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Length =25 x 30 x 500 mm) & ©]-8-3} 93t}

(C:H,)Pt(PPhs), Z0HE O| 25t diphenyl ethyne 2|

HIE= (1]

Nyman B3 °© 2 343 &) bis(triphenylphosphine) ethylene
platinum(0) 0.05 g (0.074 mmol) = toluene 15 mL ol =481 ¥
1,1’-Bis(dimethylhydrosilyl)ferrocene 2.0 mL (0.8 mmol, 0.4 M
soln in toluene) 3} toluene 5 mL ©l] <] diphenyl ethyne 0.3 g (1.7
mmol) & 7FgE F Aol A4 217 kA e} Aot SRR
L9l A A g H-8- A4 E-2 column chromatography (benzene
hexane=1:3) & #2]3}o] R;=0.28 Q] 33 wol 713t =57
sled 715 22 H2 HA 1ag UL R=0.13] S &
o} 7kt F5-3hed 2] A A1 E A vt

1a

Yield : 42%

'H-NMR (CDCl3) : §=0.47, 0.38 (s, 12H, SiCHs), 4.52 ~4.47
(m, 1H, SiH), 4.38,4.15 (d, 8H, J = 18 Hz, Cp), 6.81(s, 1H, =CH),
7.36 ~ 6.65(m, 10H, Ph)

PC-NMR (CDCly), -2.43, -3.03 (SiCH3), 73.49, 71.46 (Cp),
138.14, 129.45, 128.43, 127.68 (Ph), 140.76, 137.25 (C=C)

IR (KBr pellet, cm™) : 2110 (SiH) 1600 (C=C)

GC/MS : 480 (M"), 300 (M"-Cy4H1), 243 (M'-C 6H,7Si)

1b

Yield : 44%

mp = 169.5 °C

'H-NMR (CDCls) : §=0.27 (s, 12H, SiCHs), 4.21,3.95 (s, 8H,
Cp), 6.63 (s, 2H, =CH), 7.15 ~ 6.79 (m, 20H, Ph)

“C-NMR (CDCls), -2.19 (SiCH3), 73.95, 71.90 (Cp), 129.67,
128.65, 128.03 (Ph), 125.82 (Ph), 142.62, 137.53 (C=C)

IR (KBr pellet, cm™) : 1600 (C=C)

GC/MS : 658 (M"), 479 (M"-C4H,0)

(C:H,)Pt(PPhs), Z0HE O| 28!} 1-phenyl-1-propylene 2|

HIE= 2]

3HgE [1] oF F-AFeE v o 2 ¥E-$-A] # 37 1-phenyl-1-pro-
pyne 0.17 mL (1.48 mmol) & 7}3F 5 80 °Coll 4] 34| 7+ ok oL
utatgd ot S & A A gk w2 A 52 column chromato-
graphy (benzene : hexane = 1 : 9) 2 ¥-2]3} o] R;=0.30 ¢l H-%
& "ol Akt SRt 715 22 A H2 A A 225 UL Re=
0.25 <l -5 ®ob ZHEFr3te] 715 22 A H2 < Al 2b
= <4l

2a

Yield : 20%

'H-NMR (CDCl3): 6=0.46,0.10 (s, 12H, SiCH3), 1.99 (d, 3H,
CCH3),4.38,4.17 (s, 8H, Cp), 6.75 (s, 1H,=CH), 7.36 ~ 7.20 (m,
5H, Ph)

BC-NMR (CDCL): 1.01,-2.72 (SiCHs), 16.72 (CHs), 73.40, 71 .44
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(Cp), 139.58, 137.57 (C=C), 138.35, 128.98, 127.97, 126.92 (Ph)
IR (KBr pellet, em™) : 2120 (SiH)
GC/MS : 416 (M), 401 (M"-CHj3), 300 (M"-CoHs)
2b
Yield : 65%
"H-NMR (CDCls) : 5=0.46 (s, 12H, SiCHs), 1.9 (s, 6H, CCHs),
4.38,4.17 (s, 8H, Cp), 6.76 (s, 2H, =CH), 7.36-7.20 (m, 10H, Ph)
BC-NMR (CDCls) : -2.72 (SiCH3), 16.71 (CCHs), 73.40, 71.44
(Cp), 142.55,139.56 (C=C), 138.33, 128.97, 127.96, 126.42 (Ph)
IR (KBr pellet, cm™) : 1600 (C=C)
GC/MS : 534 (M), 301 (M™-CsH,7).

(C:Hy)Pt(PPhs), SOHE 0|25t phenyl ethyne 2| HISE [3]

3hehE (1] <F AR 9 2 2 "E-$-A] 7] 32 phenyl ethyne
0.16 mL (1.48 mmol) = 7} 5= AF-2-ofl 4] 24 7} 59k aLHHA]
ek &l 5 AAZ N % 2§44 %2 column chromatography
(hexane) 2 #2] 3} Re=0.58, 0.26 &l 52 7+7} o} 73t

et 715 22 A EHS A A 3a9 3b & 2t

3a

Yield : 40%

'"H-NMR (CDCls) : §=0.54, 0.44 (s, 12H, SiCHs), 4.56 (m, 1H,
SiH), 4.46, 4.25 (m, 8H, Cp), 7.05, 6.75 (d, 2H, Juu= 19.04 Hz,
=CH), 7.61 ~7.39 (m, 5H, Ph)

BC-NMR (CDCL) : -1.65, -3.06 (SiCHs), 73.40, 71.44 (Cp),
152.76, 144.18 (C=C), 138.25, 128.51, 128.18, 126.54 (Ph)

IR (KBr pellet, em™) : 2120 (SiH)

GC/MS : 404 (M"), 301 (M"-CgHy).

3b

Yield : 42%

'H-NMR (CDCL) : & = 0.48 (s, 12H, SiCHs), 4.48, 4.26 (m,
8H, Cp), 7.03, 6.71 (d, 2H, Juu=19.28Hz, =CH), 7.54 ~ 7.26 (m,
10H, Ph)

BC-NMR (CDCL) : §=-1.65 (SiCH3), 73.20, 71.44 (Cp), 157.76,
144.17 (C=C), 131.62, 128.51, 128.02, 126.42 (Ph)

IR (KBr pellet, cm™) : 1600 (C=C)

GC/MS : 506 (M), 301 (M™-C¢Hs).

(C:Hy)Pt(PPh;); S0HE O|Z&t phenyl trimethylsilyl ethyne
Ol H}QE (4]
3HeHE (1] oF frAFeE W S 2 WE-S-A] 7 37 phenyl trimethy]-

silyl ethyne 0.3 mL (0.74 mmol) < 7}-g+ 380 °Col| A 104 7} &5
o} wukalgic). vl = A A 3 uk-S A A E-S- column chromato-
graphy (benzene : hexane=1: 1)2 H#2]&}o] R¢=0.71,0.58 ¢l
g Zol Akt SRshe] 7|5 22 A 4a0) 4bE 2

4a

Yield : 42%

'"H-NMR (CDCls) : §=0.37, 0.34 (s, 12H, SiCHs), 0.33 (s, 9H,

Si (CHs)s, 4.31, 4.06 (d, 8H, Cp), 4.43 ~4.50 (m, 1H, SiH), 6.35
(s, 1H, =CH), 7.28 ~ 6.89 (m, 5H, Ph)

“C-NMR (CDCL) : § =-0.18, -2.32 (SiCHs), -3.05 (Si(CHs)3),
73.41,71.34 (Cp), 165.45, 144.67 (C=C), 145.15, 127.56, 127.37,
125.50 (Ph)

IR (KBr pellet, em’') : 2140 (SiH)

GC/MS : 476 (M"), 301 (M"-C, H,4Si).

4b

Yield : 45%

'H-NMR (CDCls) : 8= 0.27 (s, 12H, SiCH3), 0.16 (s, 18H, Si
(CHs)3,4.28,4.05 (s, 8H, Cp), 6.50 (s, 2H, =CH), 7.63 ~ 7.24 (m,
10H, Ph)

BC-NMR (CDCls) : 6 =0.27 (SiCHs), -2.61 (Si(CHs)s), 74.35,
70.67 (Cp), 165.50, 145.31 (C=C), 144.64, 127.77, 127.63, 125.74
(Ph)

IR (KBr pellet, cm™) : 1600 (SiH)

GC/MS : 650 (M").

(C:Hy)Pt(PPhs), SOHE O]

9| HHSE [5]

e (1] &F AR o 2 uE-S-A] # A2 1 -trimethylsilyl
propyne 0.2 mL (1.33 mmol) & 7}3F ¥ 80 Coﬂ/ﬂ 104 7} =9}
snkslegl o} £l = A A 3 uk-3- A Al E-8 column chromato-
graphy (benzene : hexane = 1 : 20) 2 2|3} o] R;=0.51¢] &
& Bol At /3t 718 2 A HS AA 5as Ak

Sa

Yield : 68%

'H-NMR (CDCL) : 8 =0.30, 0.28 (s, 12H, SiCH3), 0.11 (s, 9H,
Si (CHs)s, 1.89 (s, 3H, CHs), 4.26, 4.06 (d, Jun= 16 Hz, Cp), 4.42 ~
438 (m, 1H, SiH), 6.02 (s, 1H, =CH)

BC-NMR (CDCl3) : §=0.19, -2.55 (SiCHs), -3.50 (Si(CHz)s),
21.27 (CH3), 73.21, 71.52 (Cp), 141.32, 141.27 (C=C)

IR (KBr pellet, em’') : 2120 (SiH)

GC/MS : 414 (M"), 399 (M"-CH3), 301 (M"-C4H,3Si).

25t 1-trimethylsilyl propyne

(C:H,)Pt(PPh;); £0E 0|2

HSE (6]

335 (1] 9 A Wb o 2 ¥k-3- X7 3 trimethylsilyl
ethyne 0.2 mL (1.33 mmol) & 7}gF § AF-2-of| 4] 24| 7} 59k b
ahodct. & = Al A g RE-E- A A -2 column chromatography
(benzene : hexane=1: 1)& #2]3}¢§ Ry=0.71,0.5831 -
zkzy mol 7hek Skl 715 A2 A EHS A A 6a3} 6b€
Ak

6a

Yield : 15%

'"H-NMR (CDCl;) : § = 0.32, 0.29 (s, 12H, SiCHs), 0.09 (s, 9H,
Si(CHs)3),4.41,4.09 (d, 8H, Cp), 4.45 ~4.41 (m, 1H, SiH), 6.69

&t trimethylsilyl ethyne 2]

o
A S
i
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(d, 2H, Jun = 10 Hz, =CH)

BC-NMR (CDCL) : §=-1.54, -2.00 (SiCHs), -3.03 (Si(CHs)s3),
74.35,70.67 (Cp), 151.29, 149.14 (C=C)

GC/MS : 400 (M), 385 (M'-CH3), 301 (M"-CsH;;Si).

6b

Yield : 70%

'H-NMR (CDCls) : & = 0.27 (s, 12H, SiCHz), 0.08 (s, 18H,
Si(CHs)3, 4.28,4.05 (s, 8H, Cp), 6.67 (d, 4H, Jun= 7.84 Hz, =CH)

BC-NMR (CDCL) : §=-1.54 (SiCH;), -2.01 (Si(CHs)s), 73.56,
71.49 (Cp), 151.23, 149.16 (C=C)

GC/MS : 498 (M), 301 (M"-C1oH2Si).

(C2Hy)Pt(PPh;); Z0HZ 0|28} 1-hexyne 2| HIZSE [7]

shehE (1] ©F AR W o= HE-S-A]F 37 1-hexyne 0.17
mL (1.33 mmol) & 7}8F F Aol 4] 24 7} ok ksl o) 4
v & A A gk 58 A B2 column chromatography (benzene :
hexane = 1: 40) 2 #2]8}e] Ry=0.55,0.452] H-H-&
o} 7kt S 73k 715 A2 AHH-2 A A Tast TvE 2l

7a

Yield : 20%

'"H-NMR (CDCl;) : 5=0.33,0.24 (s, 12H, SiCHs), 0.94 ~ 0.82 (m,
3H, CHs), 1.42 ~1.20 (m, 4H, CH,), 2.15 ~2.07 (m, 2H, =CCH,),
5.74,5.69 (s, 2H, =CH), 4.32, 4.07 (d, 8H, Cp)

BC-NMR (CDCL) : 6= 1.22, -1.54 (SiCH3), 14.06 (CHs), 33.05,
22.54 (CH,), 44.07 (=CCH,), 74.53, 71.41 (Cp), 148.12, 143.84
(C=0)

IR (KBr pellet, em’) : 2120 (SiH)

GC/MS : 382 (M"), 367 (M"-CH3), 301 (M"-CeH,)).

7b

Yield : 70%

'H-NMR (CDCls) : §=10.25 (s, 12H, SiCHs), 0.94 ~ 0.80 (m,
6H, CHs), 1.42 ~1.21 (m, 8H, CH,), 2.15 ~2.07 (m, 4H, =CCH,),
5.76,5.71 (s, 4H, =CH), 4.28, 4.04 (s, 8H, Cp)

BC-NMR (CDCl) : §=-2.10 (SiCH;z), 13.99 (CH;), 31.13,22.53
(CHa), 36.46 (=CCH,), 73.23, 71.32 (Cp), 148.17, 143.82 (C=C)

IR (KBr pellet, cm™) : 1610 (C=C)

GC/MS : 466 (M), 301 (M™-C,H).

71—7]— h=s

(C:Hy)Pt(PPh;); ZOHE O S8t 2-hexyne 2| HIEE [8]

3= (1] o fAREE HOL‘“ © 2 \h-3-A] 7] 32 2-hexyne 0.16 mL
(1.33 rnrnol) 5 7],75]— B AL Lol 4] 2A1 7F EqF wHIA| A &
v - A A gk vk-$- A A £ column chromatography (benzene :
hexane=1:20)% l"s_ra] o] Re=0.28¢1 #8747 mof 7+
& SFet 715 A2 AFS A A 8b = At

8b

Yield : 85%

"H-NMR (CDCLy) : 5=0.31 (s, 12H, SiCH3), 0.92 ~ 0.84 (t, 6H,
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3} 1,1°-Bis(dimethylhydrosilyl)ferrocene =} Alkynes, Alkenes2] A1®4%] Hydrosilyation Hk-&- 35

Jun=7.56 Hz, CH5), 1.44 ~ 1.34 (quat, 8H, Juu=7.32 Hz, Juu=
7.56 Hz, =CCH,), 1.65 (d, 6H, =CCH3), 4.29, 4.06 (s, 8H, Cp),
5.86 ~5.73 (t, 2H, Jun= 7.20 Hz, =CH)

BC-NMR (CDCls) : 8 =-2.68 (SiCHs), 14.34 (CH3), 22.43 (CHa),
30.45 (=CCH;), 31.66 (=CCH,), 73.25, 71.28 (Cp), 140.19, 135.13
(C=0)

IR (KBr pellet, cm™) : 1610 (C=C)

GC/MS : 466 (M), 301 (M'-C),Ha).

(C:H)P((PPhs), SOHE 0|

3}et & (1] 9} F-AFEER
(1.33 mmol) & 7]—3]' =4
u) & A A7 kg A=
hexane =1 : 30)=
Fated 715 22 %

9b

Yield : 73%

'"H-NMR (CDCly) : §=0.32 (s, 12H, SiCH3), 0.95, 0.83 (t, 12H,
Jun="7.44 Hz, Jun="7.32 Hz, CHs), 2.13 ~ 2.04 (m, 8H, CH), 4.28,
4.05 (s, 8H, Cp), 5.68 (t, 2H, Jun= 8.0 Hz, =CH)

BC-NMR (CDCL) : §=-2.02 (SiCHz), 14.90, 14.12 (CHs), 22.59,
21.50 (CH,), 73.71, 71.26 (Cp), 141.19, 140.34 (C=C)

IR (KBr pellet, cm™) : 1610 (C=C)

GC/MS : 466 (M), 301 (M'-C),Ha).

§t 3-hexyne 2| HIZZ [9]
U] © 2 UF-3-A] Z] 37 3-hexyne 0.2 mL
F-oll 4] 24] 2k & AHA F o &
- column chromatography (benzene :
2] sko] Re= 05591 -5 Zob Akt =
B A 9b & At

- F{EO

Ni(PEt:)s S0 E 0|25t diphenyl ethyne 2| HF22 [10]

Bis(1,5-cyclooctadiene)nickel Ni(COD),0.02 g (0.074 mmol)
£ hexane 5 mL ¢l] % 3 -20 °Cel| 4] triethyl phosphine PEt; 0.3
mL (0.3 mmol, 1.0 M in THF) & & 7}8}¢] 3087t subA 7 o},
o] Al ol A 1,1°-Bis(dimethylhydrosilyl)ferrocene 8.6 mL (1.1
mmol, 0.13 M in toluene)}5 mL toluene ¢l diphenyl ethyne 0.3 g
(1.7 mmol) & =<1 §-N-& % 718k 5 80 °Coll A 14A] 7k arnt
Al 7 et 8ol 5 A A 7 ”J’ & A4 &2 column chromatography
(benzene : hexane 1 : 1) & 2] 3} Ry=0.70 ¢ F-#& 2o}
et FHete] 71 E 22 HE A4S A

Yield : 50%

'H-NMR (CDCls) : § = 0.39, 0.25 (s, 12H, SiCHs), 4.36, 4.05
(m, 8H, Cp), 6.75 (s, 1H, =CH), 7.28 ~ 6.79 (m, 10H, Ph)

BC-NMR (CDCls) : §=-0.12, -2.21 (SiCH3), 74.65, 72.90 (Cp),
137.25,129.64 (C=C), 128.57, 128.24, 127.96, 118.50 (Ph)

IR (KBr pellet, em’') : 2150 (SiH)

GC/MS : 480 (M), 301 (M"-C14H1))

Ni(PEt;)s Z0HE 0|25t 1-phenyl propyne 2| HFSE [11]

3}3HE 1] ¢ -”—A]_tsl— w3} 2 A 0 7 WX 7 3 Lv] = A
718k uk-g- A A 52 column chromatography (benzene : hexane =
1: DE #2]3d}le] Rr=0.50 ¢l &2 ol 713t F7-351e] 7]



36 ZIZ]AY .

B AELE NAE A

Yield : 35%

"H-NMR (CDCls) : §=0.37, 0.29 (s, 12H, SiCHs), 1.23 (s, 3H,
CHs),4.31,4.11 (m, 8H, Cp), 7.09 (s, 1H, =CH), 7.52 ~ 731 (m,
5H, Ph)

BC-NMR (CDCL) : 6= 1.01, -3.09 (SiCH;), 29.69 (CHs), 73.34,
71.80 (Cp), 131.59, 129.02 (C=C), 128.80, 128.24, 127.61, 126.49
(Ph)

IR (KBr pellet, cm™) : 2150 (SiH)

GC/MS : 416 (M"), 301 (M"-CoHy)

Ni(PEt)s S0 0|

HIEE [12]

shghE 1) o Tr*}fft W 271 0 8 vb3-A1 7] 3 8l 5 A
718k uk-g- A4 E-2 column chromatography (benzene : hexane =
1: DE £ 3te] Re= 03541 88 2ol 71t 731 7]
RS AFE A E Ak

Yield : 45%

'H-NMR (CDCls) : 8= 0.34 (s, 12H, SiCH5), 0.11 (s, 18H, Si
(CHs)3, 1.29 (s, 6H, CHs) 4.36, 4.05 (m, 8H, Cp), 7.32 (s, 2H, =CH)

BC-NMR (CDCls) : § = 1.03 (SiCHs), -2.86 (Si(CHs)s), 39.60
(CH3), 72.70, 70.07 (Cp), 141.32, 141.27 (C=C)

GC/MS : 526 (M), 301 (M"-C1,H1Si).

25t 1-trimethylsilyl propyne 2|

Ni(PEt;); S01E O|ZE} trimethylsilyl ethyne 2| HI2Z [13]

shakE (1) 2k Tr*tﬁt W 2710 % REgA A &0l 5 Al
718k uk-g- A4 E-2 column chromatography (benzene : hexane =
1: D)E He] 3} Re=0.608] F-3#-8 77 ol 7t =73}
o] 7|5 S HFLE AAE Ak

Yield : 45%

'H-NMR (CDCls) : §=0.01 (s, 12H, SiCH3), -0.03 (s, 18H, Si
(CHs)3), 4.36, 3.87 (m, 8H, Cp), 7.25 (d, 4H, Juu= 10 Hz, =CH)

BC-NMR (CDCL) : 8 =1.39 (SiCHs), -2.85 (Si(CHs)3), 72.93,
70.97 (Cp), 153.11, 141.62 (C=C)

GC/MS : 498 (M), 301 (M"-C1oH2Si).

Ni(PEt;)s S0{E 0|l 4-vinylanisole 2| HFS= [14]

SFHE 1] Akl 1 002 041710 8
718k uk-g- A4 E-2 column chromatography (benzene : hexane =
1: )E He] 3} Re=0.408] F-28 77 o} 7t 2573}
o 715 A2 AEHS QAE Lk

Yield : 45%

"H-NMR (CDCLs): 0.31,0.26 (s, 12H, SiCHs), 1.04 (¢, 2H, SiCEb),
2.26 (t,2H, CH,), 3.82 (s, 3H, OCHs), 4.31,4.13 (d, 8H, Cp), 7.39 ~
6.82 (m, 4H, Ph)

BC-NMR (CDCL) : & =-2.27, -2.90 (SiCHs), 19.14 (SiCH,),
29.32 (CH,), 55.40 (OCH3), 73.58, 71.56 (Cp), 157.69, 137.37,

128.46, 113.84 (Ph)
GC/MS : 437 (M), 315 (M"-CsH100), 301 (M"-CoH,,0).

Ni(PEt:)s ZOHE 0|25t styrene 2| BFSE [15]

sk 1) 9} Tr*}fft W 271 0 % 9EgAI 3L -§-vl = A
718k 18- A A E--2 column chromatography (benzene : hexane =
1: DE 22]38le] Re=0.278] F--& 247 ol 2k 573}
o 715 A2 HES QA E Lk

Yield : 30%

'H-NMR (CDCl3) : 0.37, 0.27 (s, 12H, SiCHs), 0.88 (s, 2H,
SiCH,), 1.38 (s, 2H, CH,), 4.32 ~ 4.13 (m, 8H, Cp), 7.50 ~ 7.24
(m, 5H, Ph)

BC-NMR (CDCl;) : 6 = 0.11, -3.09 (SiCH3), 22.97 (SiCH,),
30.36 (CH,), 73.35, 71.41 (Cp), 132.46, 130.86, 128.80 (Ph)

GC/MS : 406 (M), 315 (M™-C-H3), 301 (M"-CsHo).

Ni(PEt;)s S| E 0|28} 1-octene 2| HISZ [16]

3158 (1] <F AR o 271 0 2wk A 2] 4-m) S A
718} vuk-g- A A B2 column chromatography (benzene : hexane =
1: )& E2)8ke] Re=0.548] H-8-& 747} wo} 71t 573}
o] 718 A& A EL A S At}

Yield : 40%

'"H-NMR (CDCL) : § = 0.09, 0.03 (s, 12H, SiCH5), 0.30 (m,
2H, SiCHb), 1.30 ~ 0.81 (m, 15H, heptyl), 4.30, 4.00 (m, 8H, Cp)

BC-NMR (CDCL) : §=1.01, -3.08 (SiCHz), 10.95 (SiCH,), 14.03
(CHs), 30.36, 29.68, 28.92, 23.74, 22.90, 19.17 (CH,), 73.56,
71.64 (Cp)

GC/MS : 412 (M), 397 (M'-CHs), 300 (M"-CsH;7).

Ni(PEt3)4 Z0iE 0|28} 2,3-dimethyl-1,3-butadien 2|
O =
HIEE (17)

33HE 1] ¢ ‘rr/‘]"t w3l 27 0 2 uk-S A 7 3 S-v] = A

718k 18- A A E--2 column chromatography (benzene : hexane =
1 1)% 22l sho] R=0.608] 52 2ok k3t Z5-aho] 7]
AL ARE AAE A5k
Yield : 60%
'H-NMR (CDCls) : §=0.31 (s, 12H, SiCH;), 1.63, 1.61, 1.58
(s, 18H, CH3), 1.73 (s, 4H, CH,) 4.33, 4.05 (s, 8H, Cp)
PC-NMR (CDCL) : & = -1.23 (SiCHs), 21.43, 21.33, 20.62
(CHa), 26.06 (CH»), 73.13, 71.07 (Cp), 124.94, 121.23 (C=C)
GC/MS : 466 (M), 383 (M"-CsHy1), 300 (M'-C12H).

ZHALE] ¥ ol = kAl whe] o 2] 1 AH] RO1-2001-
000053l °] 3 53 =] 315 oh
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