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Synthesis and Properties of bis(ruthenocenyl) disilanes
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Abstract: Ruthenocene was litiated with t-BuLi in THF and then reacted with
dichlorotetramethyldisilane to give bis(ruthenocenyl)tetramethyldisilane in 31 % yield.
Bis(cyclopentadienyl)tetramethyldisilane was reacted with n-BuLi, mixed with
dichloro (pentamethylcyclopentadienyl) ruthenium(Ill) and Zn powder and then stirred for 18 hr to
give bis(pentamethylruthenocenyl)tetramethyldisilane in low yield. The molecular structure of the
former disilane derivative was determined by X-ray diffraction. The cyclic voltammogram of these
disilane derivatives was measured.

LNT ki3, s 1 BTRILETA235 700y LB AD, Rk 2 E7RIL
ERIBREGAZVLYTHD, LL, RG2MLT /£ VEBEKICR T 5ELEHIT, B
BEEEDHBALIr LD RELZEHERL. ZTORBRE LT, BREOVESEEE T 5BILERYD
25 ZBH5ZENMEINTNS, 12

BlZIZ. EX LT 2 2=)L) DANT 4 FE2BFRBILTAHE. D TRRELT LS
NTNBLouxRVEVLYy— 1 —FAFVERENTFETIRES SERVBBEEN TS, 2 40,
Rk o 4 BEFBEKIZOOTRET LD THET 5,

LT X% Ar FHS T, KRG T T tBuli & 30 ARG EH-%I1Z, 80CTYruus b3
RFLDLSVERBERESEE, BHETAEX (L7 v=zn) D25y (1) BNEEDORES
LLT31%DRNETHLNTI, ‘

Me Me

<S7 1)tBuLi/THF @—S:i—s:i—@

Ru > Ru Me Me Ru
= 2) MesSizClo =
1

HHNMR 22 ik, 6015127 4 BITHEA L2 X FLHED 12H 73O singlet 3, L7 /=)L
HIZERETS > 74 64.51 12 10H 77D singlet & LT, §4.38 & 4.64 I2FhZFh 4HSD
triplet & LT (J=15Hz) BlElldh, ZOEEL T 5., ZOLAMOWEEIL, XEEERNT
D&->TRHEIDONT, TOREENT — 2138112, BMUHIEAFHLEAMmIHR2ICE
EBDTRLz, £/, MEA7 3 ORTEPIZ, R1IS/R L7z, DY > 7 VEFEKRE ERRICH, &
EWILTF 2 L EIZHE W anti MICECE LTV 3, EATEE CQ)-Si(1). CAD-SIQ2). Si(1)-
Si2) HLUVHEAA CA)-SID)-Si@). Si(D-Si2)-C@Q) 3T 5 VvEEEDEINEIZFLAEED
b, LT /= LBEAOKEAT S LOEAAITOIThE EFEXEDEHHANTH 5,

VX (P 2uaXRVAEDIZN) FIFTAFALDL T V3% THF FT nBuli I2& 02 F9 438




ZEZ %, Zhizvrzuon (RVZAFALYZUXRVYEVIZ)N) Lr=vu sl #MATH
ETEITLTEE., U2 (RVUAAFUALT I HZIL) FLEIAFATELITY (2) MENET
3HBNFEALEAOESE L TR LN,

1) n-BuLi @_s.’i—s?i_©
> Ru Me Me . Ru
2) [(csMes)RuCloln / Zn @ @\
2

Table 2. Selected Bond Distances

hllleMe

O

Me Me

Table 1. Crystallographic Data of Compound 1

mol formula C24H30Si2Ru2 Bond Angles
mol wt 576.82 Bond Distances A)
cryst syst monoclinic Si(1)-Si(2) 2.360(6)
space group P21 (#4) Si(1)-C(1) 1.891(11)
a, A 8.848(2) Si(2)-C(11) 1.877(11)
b, A 14.355(5) Ru-Cring av. 2.175
c, A 9.637(4) C-C(ring) av. 1.410
B, deg 103.14(2) Bond Angles (°)
v, A3 1073.74 C(1)-Si(1)-S1(2) 108.0(4)
Z 2 C(1)-Si(1)-C(21) 109.3(6)
cryst.dimens, mm 0.24x0.26x0.18 C(1)-Si(1)-C(22) 109.0(6)
radiation (A, A) Mo-Ka (0.71073) C21D-Si(1)-C(22) 109.5(8)
rfln (hk1) limits O<h<11, 0<k<20, S1(2)-S1(1)-C(21) 109.7(5)
-13<1<13 Si(2)-Si(1)-C(22) 111.3¢(5)

total rflns measured 3419 C(11)-Si(2)-Si(1) 108.1(4)

unique rflns 3410

linear abs coeff, cm-! 13.500

rflns used in L.S. 3094

L.S. params 332

R 0.042

Rw 0.042
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Experimental

V2 (WF 2 2Z) FEIAFAYLT Y. ALF /42 (0.64 g 2.8 mmol) OTHF (15 ml)
BWIRIZ, KA T, Ar FHS T T tBuli ® 1.5M X¥ # V&R (2 ml, 3 mmol) #@->< DA T
50 ARSI L 7=, ZAUS. KA TT, Y27unF b3 2FLV P35 (0.20 ml, 0.9 mmol) %W
S DA, BREEELZ, MAKRGFEL =%, =Tt L. EBKER~ 7 &9 L TRk
BAEAZRETTHEE L, REZHESICR LU CHMET (0.1 mmHg) 70CTHEL LT / £V
B U7 (037 g,57%) ., AEREL* /70T 4 LA PIFLI-F L LD ERGE L, BE
fh (0.16g,31 %). M.p.177.5-178 °C, Found: C, 50.23; H, 5.24 %., Calcd: C, 49.98; H, 5.24 %,
'H NMR (400 MHz, CDCn): 6 0.15 (s, 12H), 4.51 (s, 10H), 4.38 (t, ] = 1.5 Hz, 4H), and 4.64 (t, ] =
1.5 Hz, 4H) ., ¥C NMR (100M Hz, CDCni): -2.24 (Si-Me), 70.13 (Cp-unsub), 72.18 (Cp), 74.85 (Cp),
and 75.72 (Cp-ipso) .

PZXA (RUVBAFANLT ) HZ)) TFTIEIAFAIL TV, VR (PruaxRyaV9xV) Fh
FAFALYL T3 (21g 85 mmol) O THF (40 ml ) BFHEAEEFH[AT ORML. IThic
BuLi ® 1.5M ~NF 4 VEWH (5.6 ml, 9.0 mmol) %014, LIX6 ML~ Thicvsuu (R
VEARAFNLIURY AT ITZ)) LT A0 (2.0 g, 4.85 mmol) &AL JOMA TS5 R
WL, %, Egk (10g) 2 —5%UCmA, 1 RREBEHEL -, BRAYEZBRSEAL ., BREIZEAN
YEYTH o, ML AN THEFEAE L L, REETALIF AT L0~ T T 4
=T NEEL 7 (BT AFH Yy — RV ¥ =3 11), FLALEAOHS (031g 51%),
M.p. 245-250 ‘C. Found: C, 57.28; H, 7.04 %. Calcd: C, 56.95; H, 7.03 %. MS (EI): m/z 716
(M+). 'HNMR (400 MHz, CDCl): 6 0.09 (s, 12H), 1.90 (s, 30H), 3.92 (t,] = 1.5 Hz, 4H), and 4.14
(t,J = 1.5 Hz, 4H) . “C NMR (100M Hz, CDCl): -4.34 (Si-Me), 12.52 (Cp-Me), 75.04 (Cp), 76.15 (Cp-
ipso), 76.40 (Cp), and 84.65 (CpMe),
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Fig. 1. Molecular Structure of Compound 1.
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Fig. 2. Cyclic Voltammogram of Compounds 1 and 2.



