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Synthesis and Characterization of Bis(silyl) Palladinum and
-Platinum(II) Complexes

Jun-Churl Choi and Yong-Joo Kim®

Abstract

Bis(silyl)palladinum(Il) and -platinum(II) complexes are key intermediates for the synthesis of organic silyllated
compounds by the Pd or Pt-catalyzed reactions. Reactions of dialkylpalladinum and -platinum complexes with
diphenylsilane gave the bis(silyl)palladinum and -platinum complexe in moderate to good yields. Isolated complexes were
characterized by 'H, *C and *'P-NMR spectroscopy and elemental analyses. Some of the complexes were determined

by X-ray crystallographic studies.
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nl2Aggde 531 2 WEanzEe] 34

I T 2447F o] BF AIZ T F49] THFSH
diethyl ether, hexane, toluene 52 AF&-3}%t}. NMR
('HPC{'H} 2 *'P{'H}) Hl°o]EH= JEOL Lamda 300 MHz
S o] &3le] 451t} Chemical shifts WH-715 &
A& Me,Si 2 9H7IFEEE 85%IHLPOE AH8-31%
o} =984 Zcis-[PdRy(dmpe)] (R = Me, Et)9} cis-
[PtRy(dmpe) | 23 Pl o] ste] g3l

2.2, [PA(SiHPh,),(dmpe)], 12| &

PdMe,(dmpe) (0.841 g, 2.93 mmol)& EF3l= 4F
A A toluene 16 mL H7H3F & A B R E o] &3}
o] diphenylsilane (1.63 ml, 8.80 mmol)E % 7}3}o]
60°C, 50 h <t wHteiTh Y=g golo] Ao
2 WA |k 50 h $of] 8948 As] dE i, n-
hexane Z71sle] -34°C WA o] Basich A
12 FAMIAE o33} n-hexane (2 mIx33]) &
2 AojErh dxstH @2 P A4 9] [PA(SiHPhy),
(dmpe)], 1 (1.08 g, 59% yield)o] A7IT},

IR(KBrem™): 2038(SiH). 'H-NMR (CDCl; in 300 MHz,
8): 7.83(d, 8 H, Ph), 7.21(m, 12H, P'), 5.69(t, 2H, Sitl,
J =99 Hz), 0.75(d, 4 H, J = 16 Hz, PCH,), 0.54 (d,
12H, J = 6.9 Hz, CH,), BC{!H}NMR (75 MHz, CDCl,,
8): 116 (m, PCHy), 282 (m, PCHy), 1274, 1366,
144.4(Ph). *'P{'HINMR (120MHz in CDCl, 8): -12.6(s,).
Anal. Caled. for CyHigN4P,PdSi: C,57.82; H,6.15.
Found: C, 57.52; H, 6.31.

2h& 12 PdEt(dmpe)?} diphenylsilanes} 92} §-A)
S USRI O ZRY o] SIES FAAE ¢ UL
HH, PdMe(OR)(dmpe)S T4t §, diphenylsilane

=]

o] REg O 2R ZE 12 F/3 3151t PdMey(dmpe)
(1.16 g, 4.05 mmol)S F338h= ¥ 3o THF 7mL

A7bet &, ABX S 0]4-3te] HOCH(CF;), (0.64 ml.
6.07 mmol)E FH7}eled AA wRksit}, 47]A]|
= Bl 2] S0 3 QA gdo] HgMo g
1A "tk 2 h 3o 898 A3 Y], n-hexane
S F7rste] 34°C WAool Basith dojxl A,
PdMe(OR Y(dmpe) (R = CH(CF;),)E 37238t} o
0]17 PdMe(OR)(dmpe) (R=CH(CF;),)2.11 g, 4.82 mmol)
ol THF 7ml-& ¥ 22, diphenylsilane (1.50 ml, 9.64 mmol)
£ Artste] ALolla] mnksith gl goo] 4
ZM oz WMaHA ©th 24 h Tof| LS Hda] U
3, n-hexaneg H7Fske] -34°C WALo] BAgT), A
A G2 AN TAE o333} n-hexane (2 mIx33])
o2 AojErh A% $- FAA] [PA(SiHPhy),
(dmpe)], 1 (2.08 g, 69%) ©] AT},
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Fig. 1. Synthesis of terminal bis(silyl) Pd(II) complexes.

2.3. {Pt[SiH(Ph-p-F),]lo(dmpe)}, 22| &

PtEty(dmpe) (0.092 g, 0.23 mmol)S X3l
A THF 4mL H7He &, AAAE o] §-3}o
H,Si(Ph-p-F), (0.110 g, 0.50 mmol)E A 7}8le] 60°C,
24 h E%F ISt U =gk gdo] Aoz 1

< ZArlsled -34°C WA BAsith AHE ge
A TAE 3512 n-hexane (2mix3%]) o7 HojE=
o} Axabd g8 FAAe] (PSiH(Ph-p-F)](dmpe)},
2 (0.164 g, 54% )o] A7k,

IR(KBr,em™): 2042(SiH). 'H-NMR (CDCl; in 300 MHz,
S): 773, 8 H, J = 7.5 Hz, 6.8 Hz, Ph), 6.81(t, 8H, J
= 7.5Hz, 8.8 Hz, Ph), 5.57(t, 2H, SiH, J = 13, 10 Hz,
Jpr = T3 Hz), 0.72(d, 4 H, J = 16 Hz, PCH;), 0.72 (m,
4H, CH,). B'P{'HINMR (120 MHz in CDCl;, 8): 37.2
(s Jpop = 1448 Hz), Anal. Caled. for C;oHsuF4P,PdSi2:
C,51.84; H,4.93. Found: C, 51.62; H, 4.81..

2.4 X-Ray 7-Z=Z N4

EE X-Ray Hlo|El&= Mo X-Ray tube®} graphite 2
A REx=IZWE (crystal monochromator)E ZhHE
Siemens P4 diffractometerE ©]-8-3l =X 3% L,
Lorentz®} Polarization effect®] 57-2 913 empirical
absorption correction( scan)2 A -8-3F 9t ZE A4t
& SHELX-97Z2 138 ARttt Agdel], 4
$Hzhe Fig. 1, o VYeEFH T 46=695.12, colorless,
monoclinic P1, a=10.913(@)A, b=1645(4)A ¢=9.816(3)
A, b=96.462(1) A 1=16122.6(NA°, 7=2, R=0.031,
wRy=0.035.
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R = Me, Et; (dmpe = Me,PCH,CH,PMe,)
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E Pd —_— /Pd\ @
L Me rt L OCH(CF;),
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Fig. 2. Synthesis of Pd(SiHPh,),(dmpe), 1
L. /El H3Si(Ph-p-F) 5 Lo /HSi{Ph—p-F)z
Pt\ —_— [ Pt\ (3)
v e 60 °C, 24h td HSi(Ph-p-F) »

(dmpe = Me,PCH,CH,PMe,)

Fig. 3. Synthesis of {Pt[SiH(Ph-p-F),],(dmpe), 2
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Fig. 4. ORTEP drawing of 2

Selected bond lengths (A) and angles (°):

Pt(1)-Si(1) 2.358(2), Pt(1)-Si(2) 2.369(2), Pt(1)-P1(1) 2.304(1),
Pt(1)-P2(1) 2.317(2); Sil(1)-Pt1(1)-Si2(2) 89.78(5), P1(1)-
Pt1(1)-P2(2) 84.50(5).
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