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2 9 1,1"-Bis(dimethylsilyl)ferrocene3} ©}oF3} aldehydesS A~#F<] Ni(PEt), Sl sloll A ¥H-$-A1 A& A%
hydrosilylation ¥F-2-¢l] €] 3} v]322]3] 2] monohydrosilylation ¥ XA E-°] Hoizi ol 28} v = Ni(PEL), dl
Alell (C,Hy)Pt(PPh;)E AF8-3 7 $-ol| = 322] 3 2] double silylation ¥ 67} 322] A=) dojxith 53] pt =
wj] 3} A 4-cyanobenzaldehyde silylation B-8-2 double silylation ) 5,6-ferrocenylene-1,1,4,4-tetramethyl-2-oxa-2-
cyanophenyl-1,4-disilacyclohexane2] 24 & 1¢ic}.
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ABSTRACT. The reaction of 1,1’-bis(dimethylsilyl)ferrocene with various aldehydes in the presence of a catalytic
amount of Ni(PEt;)s lead to the acyclic products by monohydrosilylation. The same reaction in the presence of a catalytic
amount of (CoH,)Pt(PPh;), leads to the different cyclic six membered ring compound by double silylation. Platinum cat-
alyzed double silylation of 4-cyanobenzaldehyde was generated 5,6-ferrocenylene-1,1,4.4,-tetramethyl-2-oxa-2-
cyanophenyl-1,4-disylacyclehexane which was crystallized to have crystal structure.
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double silylationel] Tt AAF7} mu|gt Alego| =2
E ATl E gkt S4E A 209 silyl 71E
3Rt ferroceneS EHEAZ 3lo] o3| = 2 A
€ 3gEol g Fvllol 28t hydrosilylation HHg-
% dehydrogenetic double silylation ¥H-g-of] o3 54
2 Pk a
3} gl na
Z]T Tanaka 5" o-bis(dimethylsilyl)benzenex} <&
g 3] =2] uk-3-ol|A] double silylation® 2] 3}§HE-2
29T, Ko 5% Ni(PEs), Zul3}ellA] 1 2-bistcimethylsityl)-
carborane ¥} H| 3] =2] Wh-g-ol|A] 5 6-carboranylene-
1,1,4,4-tetramethyl-2-oxa-3-alkyl-1,4-disilacyclohexane 2]
double silylation ¥ 2] 33HE-g LA} Ito'” 5=
RhCI(PPh;); Wilkinson Sl &}el] A 1,2-dimethylsilylethane
A2, 29 L opx &l 2}e] uk-g<i| A hydrosilylation
g wjaze] RES Ao 2eiA ghel Akar Ak
2o F o]4IA7} ¥ silyl”]E 33} ferrocene
3}3}E<)| aldehydesZ F-713}e] silylation WF3-2 A
7122} sk}

Ni(PEt:); HOHE 0|88t 1,1°-Bis(dimethylsilyl)-
ferrocene 2} Aldehydes 2| HFS

Ni(PEG), Zl1E- 0]8-3}09 1,1”-bis(dimethylsilyl)ferrocene
3} chekst od 3| =e)o] k-2 F3ke] Scheme 13}
Z+o] monohydrosilylation ¥ A &S 43}

Algl A3 Table 19 53130

Trimethylacetaldehyde S 80 °Coll A 2sHE [1]3%
Sl Ni(PE6), S 2L 1447 &<t A7 1(dime-

@—gi—H o Ni(PEts)s @—\gi-O-CHi,
S I
1
2. R=CMey, R = H
3.R=Ph R =H
4. R = CgH,-CN(), R = H
5. R=CyHp R =H

5. K= Me, R" = Et
.R=Me, R"=Fh

o

K =PFh, R' =Fh

Scheme 1. Nickel catalyzed reaction of carbonyls with 1,1°-
bis(dimethylsilyl)ferrocene.
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thylneopentyloxisilyl)-1’-(dimethylsilyl)ferrocene [2}&
55%2] T5E2 Jdoo. AEE 29 4% 'H-NMR
2 2%F2] SiCH;2] ¥]=27} 035, 031 ppmel] A singlet=-
Z4zb Vehgal, CH,) 333 0.85 ppmel| A, O-CH,2)
9] == 322 ppmol| A 22} singlet2 VERgTE BC-NMR
oA SiCH;2] =] =7} -1.09, -2.84 ppmell e,
CH; ¥ 33= 26.22 ppmell A C-CH;2] I =3 32.86 ppm
oA, 0-CHS] ] =% 68.28 ppmol| Al Lebet,

83 GCMS AF E A E2} o)L 337}
472(MHeA YT 317(M*-CsHyy), 301(M*-CsH,,0),
285(M*-CeH,0)2] 27} o] 2% dglem = 3|3hE 2
4& gl 4 sl

Ni v 3lol| A 2135 17} benzaldehyde2} 4-cyano-
benzaldehyde®] HH-&-oll M = frAFgE HH-E-2] w]aze] §
el2] monohydrosilylation ¥ A& 35} 45 Lot
23} Isobutyraldehyde®] hydrosilylation HF-8-¢i] A
= o] o4 3] =2} tF2 4 dihydrosilylation ¥ A4
E 52 dgidh 3_HE 59] 'H-NMReIA SiCH;2| 3]
=7} 0.29 ppmol| A singlet2. CH;9] I F+= 0.77, 0.75
ppmell A singlet 2, CHS] 3] T+ 1.63 ppmel|A] singletZ,
OCH,2] 3] =% 3.28 ppmol| Al doublet® L}e}wtar o]
22 #54](integration ratio)”} CH: CH,: CH;=1.0:
2.0:6.02 AAE =Y 'H-NMRA E A 3o wl2w
CH:CH,:CH3=1.0:2.0:6.0% Jelto = 2 o] 2] ¢} 2
d=] st

BC-NMReAE SiCH:®] 9227} -1.05 ppmell A CH;
2] 5] =33 19.28 ppmell A CHE] I == 30.89 ppmell
A OCH,2| ]33 69.76 ppmell A Lebytet.

GCMS 23| ERJol| ] A} 3] =7} 444(M)e]
A} YeltR 371(M*-CH,0), 300(M*-CsH, 50,)2] =
7he] & Ao mz IRE 5 9E T 3l
t}. o] isobutyraldehyde Wol] Z)3l= ul-$- AFA
9)(acidic) A= 1HS-EA o] =7 wji-o) dihydrosilylation
uhg-o] Yot Aoz AR,

(C:HY)Pt(PPh;), Z0HE O|E¢€} 1,1-Bis(dimethylsilyl-
ferroceneZ} Aldehydes®| HtS

1,1’-Bis(dimethylsilyl)ferrocene} aldehydes®] ¥H§-
AL =0)7] S5k Ni(PEt; )4 Zaf] oAl (CH,)Pt(PPhs),
Zul| S A8-3lo] hydrosilylation WS A| =319 =4
A AF8FA] 92 dehydrogenetive double silylation ¥+
o] Aol Fo M Scheme 29+ Zro] 112 Fejo| A
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Table 1. Nickel catalyzed hydrosilylation of carbonyl compounds

Entry Substrate Products Reaction Ratio / Temp. °C / Hrs Yield (%)*
Q @‘\S/i*07é
1 e e 1.35 80 14 58
o — Y JPh
H)\Ph ? siocH
2 Hsi~ 1.76 80 14 55
P = @éi‘fofg@cw
3 W) hsi e 1.67 80 14 52
o
H b
4 h ) 1.48 80 14 60
o
5 e 178 80 14 60
O
6 P S Fe Me 1.62 80 14 75
Me Ph H—/s\ijcy
o @—\s/ifofcrﬂph
7 o hes fe Ph 1.65 80 14 60

*Isolated yield after column chromatography.

o .9 (CaHaPH(PEL), F@/ o AEES A9 AR AT Table 20 753151
é—/s\i-H RJ\H - é/srcﬂ 4-cyanobenzaldehyde S 33HE 13 (C,H4)Pt(PPhs),
1 SS9z, 111°CA 1641 7F <2t HEEAIAM 56-
9.R = CMe, ferrocenylene-1,1,4,4,-tetramethyl-2-oxa-3-cyanopheny|-1,4-
10.R = Ph

11 R = Cglt,—CN(4)

Scheme 2. Platinum catalyzed reaction of aldehyde with

disilacyclohexane 118 75%%] 582 4t AA
E 119] 4% 'HNMRS M2 o2 8742 A% SiCH;

1,1°-bis(dimethylsilyl)ferrocene.

Table 2. The platinum complex (C;H4)Pt(PPhs).catalyzed dehydrogenative double silylation of carbonyls

9] "=7} -0.02, 0.02, 0.05, 0.16 ppmel| A singletZ-

Substrates Products Reaction Ratioa / Temp. °C / hrs Yield (%)°
o] Y
8 W &0 1.25 80 2 55
g -G
g
O
9 NS o 1.58 80 2 70
v/ g\ ) '
? —\ &
| NSl
10 a S mon &0 1.0 110 16 75
@xi/qﬁ\%m
2 — M Me
11 W oMy 1.54 80 2 80
H-Si~
4

dRatio of aldehydes vs. 1, 1'-bis(dimethylsilyl)ferrocene used.
Y[solation yield after column chromatography.
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Fig. 1. X-ray crystal structure of 11 showing the atom-label-
ing scheme with thermal ellipsoids. Seleted bond length (A)
and angles (deg). Si(2)-0(1) 1.640(3), O(1)-C(15) 1.446(3),
Si(1)-C(15) 1.910(3), C(15)-C(16) 1.501(5), N(1)-C(22) 1.133(5),
O(1)-Si(1)-C(10) 112.98(14), Si(2)-C(10)-Fe(1) 130.52),
C(15)Si(1)-C(5) 109.27(16), Si(1)-C(15-O(1) 105.7(2).

742 vhebgkom, OCHS 31213 4.89 ppmel|A] singlet,
Phe] ¥ =% 7.00~7.38 ppmol| Al multiplet® “FERRt
o} "C-NMRel| A SiCH;9] ¥ 2% -7.41, -2.58, -2.39,
-0.47ppm 9l|A Yelg OCHS] ¥]=+= 69.47 ppm
oA, CN9] 3] == 149.88 ppmol| Al Phe] ¥ a:=
131.83, 125.30, 119.37, 108.95 ppmel| A Ve, 1
23 GC/MS 228 EFo| A 22} o] 23] H7} 431(M)
o| A Yhgkal, 416(M*-CHs), 300(M*-CsHsON)2] ©o]-&
2245 Jdglome 3ghEl 9L Fed S gl

4-Cyanobenzaldehyde A& 119] F22el HE
Z 97] $J8le] 2 A Xeray 32 WS o] 4314
o} 3jHE 119] 3} F2& Fig. 10 YeRide

Cell constants €] 2.2F3} collection 10| €= Table 3
of vebi et

3HE 119] Xeray AA T2 2709 ferrocenylene
etael vl o] qFadAl 22]al C-0 22| ofs ¥
AE 67 12 AAELS T 4 3l Si2)-
012 A3 Zolx 1.640 Aol O(1)-C(15)2] A
Zo|= 1446 A2 2 5 6-carboranylene-1,1,4,4-tetramethyl-
2-oxa-cyanophenyl-1,4-disilacyclohexane (A)3} 8] 223}
o Z+7F 0.019, 0.290 A Hojzloh. ey} 2] A
o ¥t C(22)-Ne] A Aol 1133 A%Z (A)
o] C-N Z3 Zo] 1.130 A9} AL Z2o=2 o=
ferrocenylene®] cyclopentadienyl 212] 2] gkA~-&bA 7}
9] Agt Ae]= carboranylene®| BtA-gkA 7he] A
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Table 3. Crystal data and structure refinement for compound 8

Empirical formula C22 H25 Fe N O Si2
Formula weight 431.46

Temperature 298(2) K
Wavelength 0.71073 A

Crystal system Orthorhombic

Space group Pca2(1)

Unit cell dimension a=16.7407(14) A a=90°
b=10.7943(9) A B=90°

c=123854(10)A  y=90°

Volume, A° 2238.1(3)

Z 4
Density(calculated) 1.280 Mg/m’®
F(000) 904

Crystal size 0.4%0.5x0.6 mm’

Theta range for data collection 1.89 to 28.33 deg.
Index ranges -20<=h<=20, -14<k<=14, -8<1<=16

Reflections collected 13814

Independent reflections 3777 [T(int) = 0.0653]
Completeness to theta 28.33°,97.7%

Absorption correction None

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

Goodness-of fit on F? 0.990

Final R indices [I>2sigma(I)]R1=0.0372, wR2=0.0807
R indices (all data) R1=0.0661, wR2=0.0941
Absolute structure parameter -0.03(2)

Largest diff. peak and hole 0.195 and -0.182 e.A”

g A= oF 20 ZejR o= Si2)-0(H)E O()-
C(15)8] A7}t Heizl Aoz vepyld.

3RHE 13} o2 &H 3] =4] trimethylsilylacetaldehyde,
benzaldehyde®] ¥FE-o| A= ARl Jejo] 12]3
double silylation® AAE 97 10 A

T2} isobutyraldehyde®] silylation B30 A= Eo| 5}
Az 67 12| 38HE-S A 51HA] 943l monohydrosilylation
H BAE 125 99

3318 13} 4-Cyanobenzaldehyde ¥F-g-ol A Ni-Z
v 2 pt Sl S AR vk M2 OB AAE 49
110] A= 9)L-2 'H-NMR#F} "C-NMRE &13] T
HE

'H-NMReJ| A 3}3HE- 49] Ni-Zv) 7$- SiCH;-3) =2
= V7 vebdar 33HE 119] P 7% SiCH;
3= 4h7F Yeht e B2 SiCH; 7F 2% A& o
< 3l S & 5 Ao PC-NMReA 3{HE
42] 312 Z FA8IA] 9-& OCH,2] I 3% 68.46 ppm
ol A et ot sgkE 119 28]E 3§43t OCH
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9] 3] 3= 69.47 ppmE-E downfield shifts}9] 3 'H-
NMReA % OCH,9] 3 3= 4.69 ppmel]A OCH2
)3 489 ppm2Z. downfield shift T8 2 4= glich
o] UubH o2 1] E A3t jHEo| chemical shift
Zko] 25 AR k-2 33HE-29] chemical shift
ZrB} downfieldol| A 2= = A2t x5

Ni(PEt;), Z0HE 0|8} Disilyl 71 71l FerroceneZ}
Ketones2| Hydrosilylation 9IS

1,1"Bisdimethylsiylferrocene} ketones -2 hydrosilylation
Hk-$-2 NiZw| & o] 83t ferrocene®} aldehydes<]
hydrosilylation ¥} -f-A1gH HH-8-© 2 monohydrosilylation
= AAZET A

A A= Table 19 $E3VLQ3L Scheme 13} 7
o] WhE AAES A+t

*2Butene?} FHE 12 80°CellA 14247 HESA)1A
1-(methylpropenyloxisilyl)-1’-(dimethylsilyl) ferrocene
65 60%2] T5EZ Ao A= 6°] A-F 'HNMR
ol SiCH;9| ¥]=+= 0.31, 0.238 ppmellA] singletZ-
CH;2] 9] =% 0.73 ppmeol|A] triplet® e}tk CH,
] 323 0.97ppmel| A doublet? OCH ¥ %= 3.67
ppmel| A muliplet® Yebge}l. BC-NMReA SiCH;
9] 3] == .0.56, 2.69 ppm |41 CH,CH, 7] == 1033
ppmell A1, OCCH; ¥ =:23.38 ppmel| 4], OCCH, 3]
33227 ppmell A, OCH I 32+ 70.10 ppmel| A L+
ehdth. 283 GOMS A EFo)|A] 23} o] & 3
27} 374 MRl A YSEL, 317(M-CHo)e] 27t o]
-5 d¥LenzE IjE 64 el 4 itk

3131E 63} th2 A =2l acetophenone, benzophenone
2] hydrosilylation HF-&-ol| A = A8+ e <] v]1zg]
3 monohydrosilylation® A& 7, 8& Ik

Ni Sl 8}ol| 4] hydrosilylation ¥H-5- aldehyde®] 73-$-2}
frAkste] ketones®] 2|3H7]el HES-AJ o] 2 AHIQ1 a4
(acidic proton)”} &2 3}x] ¢k2. = 2 monohydrosilylation
= AFET ozt FEH.

z =

dd) 3] = FjHE-F} 1,1°-bis(dimethylsilyl)ferrocene
<] silylation ¥Eg-ollA NiFwi & o] 83k 7ol =
B]372]8 9] monohydrosilylation ¥ AAdE-o] Aol
PtEE o] 43} 7 -$-ol|= 112]3] 2] double silylation

Colgd - 3R

= =] ot A eH oz A 2 Al
el 42 7HA 2 37] 2] o8] == dihydrosilylation
= AAEC] Aozl s AlE e 3}
FHE- 137}2] kSl A1 monohydrosilylation ¥ 2}3}E-o]
A= NS Felsa

Al

Al HEbq

oH

ot

Al & 7]7]. Ferrocene> AldrichA} A 502 £53}A|
A A A shed AR5} 3, bis(1,5-cyclooctadiene)nickel 2}
potassium tetrakis chloroplatinatex= Stern A}oll A,
Triethylphosphine(1.0 M in THF), n-butyllithium(1.6 M in
hexane), dimethyl chlorosilane, TMEDA (tetramethyle-
thylenediamine), aldehydes, ketones Z}3HE-5-2 Aldrich
Nl EPEE AARe] AHskct. whg Bule)
benzene, toluene, THF 5= Sodium, benzophenone2-
2 7% F Fiste] ARl e A Z1xd
A2 B2)7)e)| A standard Schlenk techniqueZ ©]-&
sted el 7] I ¥ EF(NMR) Varian
Gemini 200('H-NMR :200.1 MHz, *C-NMR : 50.3 MHz)
S A}8-3}91 32 chemical shiffts TMSE 7|52 2 8%k
22 FABIY Y AF £ 2H EH-LS Hewlett
Packard 5890 Series 1l Gas chromatograph 5791 Mass
Selective DetectorS- A8-3}19137, W55 91 2KRetention
Factor, Rf) -2 MerckA}2] TLC silicagel 60 F254 2. &
Z3}1912 column chromatography:= %142 Merck
9] Silicagel 60(230~400 mesh ASTM)3} -f-2] FH(1.Dx
0.DxLength=25%x30x500 mm)& ©]-&-3}%3c}.

Ni(PEt;); SO0iE 0|28t trimethylacetaldehyde2|
HSE(2

Cundy ' 2 2 tetrakis(triethylphosphine)nickel(0)
& g PelahA g3 2z AHgsg
20°Ceoll A A3 NiZ=l] gao)] 1,1°-bis(dimethylsilyl)-
ferrocene[1] 8.6 ml(1.1 mmol, 0.13 M soln. in toluene)
3} trimethylacetaldehyde 0.16 mi(1.48 mmol)S 7}3}
F 80 °CollA] 144]7F g2t A FA o}, WA B
column chromatography(benzene: hexane=1: 1)Z %
2lste] RfE=0.45Q1 F-E& Fo}b At 715
22 ZAES A RIE A

Yield: 58%

'H-NMR(CDCl;): 5=0.35, 031(s, 12H, SiCH;), 0.85(s,
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OH, CHs), 3.22(s, 2H, OCHL), 433, 4.13(m, 8H, Cp).
BCNMR(CDC): 50,09, -2.84(SiCH), 26.22(CCH,),
32.86(CMes), 68.28(0CHs), 73.15, 71.94(Cp).
GC/MS: 388(M"), 301(M*-CsH, 0).
Ni(PEt;); Z0HE 0|25} benzaldehyde 2| HISE(3]
sHE2]e AR W e ubEAIF L ot
benzaldehyde 0.18 ml(1.78 mmol)& 7}3F 5, 80 °Col|
A 14717 FF A e v ES column
hexane=1:1)2 2] 3}¢]
2530l 12 2 7

chromatography(benzene:

Rf=0.62¢] F-#5 %o} 313t 5

& HA[B1E dA
Yield: 57%
'H-NMR(CDCL): §=0.42, 0.35(s, 12H, SiCHs), 4.70(s,

2H, OCH,), 4.48, 4.15(m, 8H, Cp), 7.38~7.26(m, 5H, Ph).
BC-NMR(CDCl;): 5=1.09, -2.94(SiCH;), 64.91(0OCH,),

73.77, 71.95(Cp), 141.05, 128.30, 127.12, 126.68(Ph).
GC/MS: 408(M"), 301(M*-C;H,0).

Ni(PEt;)s SOHE O|&8} 4-cyanobenzaldehyde 2]
HISE(4]

3HE219F AR v 22 WFS-A]Z 2 4-cyano-
benzaldehyde 0.18 g(1.0 mmol)<- toluene 5 mlol] o3
718k 5, 80 °CollA] 144]7F FF kA o ¥4
#3E-2 column chromatography(benzene: hexane=1:1)
2 F2]ske] R040%] F-EE& Fo} 2t St

715 B AEHS QA I+

Yield: 52%

'HANMR(CDCL): 8=0.44, 0.31(s, 12H, SiCH3), 4.70(,
2H, OCHy), 440, 424(m, 8H, Cp), 7.99~734(m, 5H, Ph).

BCNMR(CDCL): 8028, -2.94(SiCHs), 68.46(0CH.),
7324, 71.50(Cp), 131.30, 125.30, 119.37, 128.95(Ph)

GC/MS: 433(M"), 301(M*- CsH,ON).

Ni(PEt;); SOHE 0|28} isobutyraldehyde 2| HISEi5)

HE2]9h FARSE W2 E AL isobu-
tyraldehyde 0.14 ml(1.48 mmol)S- 7}3+ ¥, 80 °Cell A
14A17F F<t wMbstgich BESAAES column

chromatography(benzene: hexane=1:1)2 2]}

RFO 5591 Fi-& Reot At FRdte Ve 2> A
° oﬂ;q] 5].9_ 0‘19\1\:]—
Yleld. 67%
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'H-NMR(CDCL): 8=0.29(s, 12H, SiCHs), 0.77, 0.75(s,
12H, CHs), 1.63(sept, 2H, CH), 3.23(d, 4H, J=3.2Hz,
OCH,), 4.23, 4.04(m, 8H, Cp).

BC-NMR(CDCL): 5=1.05 (SiCHs), 19.28(CHs), 30.89
(OC-CH), 69.76(0CH,) 73.52, 71.95(Cp).

GC/MS: 446(M"), 373(M'- C4Hy0).

Ni Z04E 0|28} 2-butanone 2| HISE(6]

SHE219) frAke W o2 HESAIF A HRt 2-
butanone 0.14 ml(1.57 mmol)Z} 232 1 2 ml(0.8 mmol,
0.4 M in toluene)& 7}3+ ¥, 80 °Cell A 12A]7F F<3t
aHkA ZH ek &S Al A g RS A -2 column

chromatography(benzene: hexane=1:1)2 #2] 3}
Rf=0.30¢] -5 Eeob 7 SR8t 71§ 22 A
P> AA[61S At

Yield: 60%

'H-NMR(CDCL;): §=0.31, 0.23(s, 12H, SiCHs), 0.73(t,
6H, CH;), 0.97(m, 2H, CH>), 3.67(m, H, OCH), 4.36,
4.03(d, 8H, Cp).

BC-NMR(CDCl): §=0.56, -2.96(SiCH3), 10.33(CH.CH3),
23.38(CHCH3), 32.27(CH>), 70.10(0CH), 73.72, 71.81(Cp).

GC/MS: 374(M"), 317(M*-C4Hs0).

Ni S0{E 0|&8} acetophenone2| BISE(7]

HESET102H5L 3P 0 2 HESA|7) © 1 acetophenone
0.16 ml(1.33 mmol)= 7}gF 5, 80 °CellA 2047t &
oF A Z o ¥H-3-A A B2 column chromatography
(benzene: hexane=1:1)Z 2]} Rf=0.453] %S
Tol 7} FF3ld 71 22 AES AA7E 4
et

Yield: 40%

'H-NMR(CDCL): §-0.30, 0.25(s, 12H, SiCFHs), 133(d,
3H, CHs), 4.78(m, H, OCH), 437, 4.01(m, 8H, Cp),
7.24~7.12(m, 5H, Ph).

BCNMR(CDCL): 5=-0.83, -3.11(SiCH), 26.87(CH),
69.65(0CH), 73.37, 71.90(Cp), 146.50, 128.18, 126.90,
125.42(Ph).

GC/MS: 422(M"), 301(M*-CsHy0).

Ni Z0{Z 0|28} benzophenonel| HFSE(8]
HHSE(101 TdE weE wheAIzlew
benzophenone 0.24 g(1.33 mmol)&- 71t 5, 80°CellA] 15



238 A - FHE

A7} gt IHAZ . M- A E-2 column chromato-
graphy(benzene:hexane=1:1)Z —r—?/] 3}od RFE=0.4621 3
T Bot At FHdt 7% 22 AFS QA
5 dodh

Yield: 45%

'H-NMR(CDCL): 8=0.25, 0.21(s, 12H, SiCHy), 5.66(m,
H, OCH), 4.45, 4.04(m, 8H, Cp), 7.24~7.12(m, 5H, Ph).

BCNMR(CDCL): §=-0.48, -3.00(SiCH,), 68.82(OCH),
70.30, 71.82(Cp), 144.85, 128.24, 127.10, 126.67(Ph).

GC/MS: 484(M"), 301(M*-C1sH,,0).

(GHYPt(PPhs), SIS O85!t trimethylacetaldehyde
o HISE(9|

Nyman 1P 22 2 &A1} bis(triphenylphosphine)ethylene
platinum(0) 0.02 g(0.017 mmol)E- toluene 15 mlol] 531
¥, 1,1’-bis(dimethylsilyl)ferrocene[1] 2.0 ml(0.8 mmol,
0.4M soln. in toluene)Z} trimethylacetaldehyde 0.11 ml
(1.04 mmol)2- 7}8F F 80 °Col| A 241 7F EoF AHkA|
Zic}. 8005 A 71 g vk A4 =2 column chromatography
(benzene: hexane=1:4)2 #2]3}o] Rf=0.36Q] F-E<
Ro} 2RkEate] 715 22 T3 A 915 A

Yield: 70%

'H-NMR(CDCL): 8=0.35, 0.31(s, 12H, SiCH;), 0.85(s,
9H, CH;), 4.40(s, 1H, OCH), 4.33, 4.13(m, 8H, Cp).

BC-NMR(CDCl;): 8=1.09, -2.84(SiCHs), 26.52(CCHs),
32.86(CMes), 70.12(0OCH), 73.16, 71.40(Cp).

GC/MS: 386(M™), 371(M*- CH;), 300(M*-CsH,,0).

(GH,)P(PPhy), FOHE O
={10]

3HHE (617 FAFE WY 22 WHS-A1F1 AL benzalde-
hyde 0.13 ml(1.278 mmol)& 7}3F ¥, 80 °Cel| A 24|
ZF &<t IR E S E Al A w2
column chromatography (hexane)E. ¥-2]3}e] Rf=0.60
Ql Ftg Rol At St 71F 2 FEA o
A 101 A=

Yield: 70%

'H-NMR(CDCL;): §=0.38, 0.28, 0.05, -0.05(s, 12H,
SICHS), 4.85(s, H, OCH), 438, 4.08(m, 8H, Cp), 7.34~7.24
(m, 5H, Ph).

BC-NMR(CDCLy): §=2.91, 1.01, -2.30, -3.05(SiCHs),
68.28(OCH), 73.29, 71.42(Cp), 12832, 127.84, 12538,

£t benzaldehyde®| HtS

Colgd - 3R

124.96(Ph).
GC/MS: 406(M"), 391(M*-CHs).

(C:H,)Pt(PPhs), ZOHE O[S} 4cyanobenzaldehyde
o| HKEZE(11]

31FE[613 AR W 22 HES-AIF 3L 4-cyano-
benzaldehyde 1.557 g(1.20 mmol) < toluene 8 mlel]
o] 713k &, 111 °CollA 16717 59t kA F e} &
W& A A v A E-2S column chromatography
(benzene: hexane=1:1)Z #2|3}e] R=0.33¢] F£-&
wol R} BFeste] ¥ TANIE A

Yield: 75%

'H-NMR(CDCl;): §=0.16, 0.05, 0.02, -0.02(s, 12H,
SICHs), 4.89(s, H, OCH), 438, 425(d, 8H, Cp), 7.60~7.36
(m, 4H, Ph).

BCNMR(CDCL): 6047, 239, 2.58, -741(SiCHs),
68.47(0CH), 73.23, 71.48(Cp), 149.88(CN), 131.84,
125.30, 119.37, 108.95(Ph).

GC/MS: 431(M"), 416(M- CH).

(C:H,)Pt(PPh;), Z0HE O|E8} isobutyraldehyde 2|
HSE(12)

R[] PP FAS WeAAT B
isobutyraldehyde 0.13 ml(1.43 mmol)S 7}3F ¥, 80 °C
oA 2417t Fqt wulsleith. Sl E A A S uh-L-A)
A& column chromatography(benzene hexane=1:4)
2 Feste] R=0.3821 Ht ol st FH3le
75 e ZE]-/\H oﬂ;q] 12 v =N

Yield: 80%

'H-NMR(CDCl;): 8=0.34, 0.29(s, 12H, SiCH;), 0.81(s,
6H, CHs), 1.66(hept, 1H, CH), 3.28(d, 2H, OCH>),
4.30, 4.08(m, 8H, Cp).

BC-NMR(CDCl;): =101, -3.08 (SiCH3), 19.02(CH3),
30.65(0C-CH), 69.56(0CH,) 73.43, 71.61(Cp).

GC/MS: 374(M"), 301(M*- C4Hs0).

B Q7= gshaeke] o 721941 R01-2001-000053
o) o8 555l
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