2003 23 Vol. 23 2003

7 666 ~ 670 Chinese Journal of Organic Chemistry No. 7 666 ~ 670
a ¥ a b a a ¢
“ 300071
b 200032
¢ 200433
1 2- Fe CO 5 Me, SiSiMe, c-CgHyp-
CsH; Fe CO 5, p-CO, 2. 2 2¢ 2t 2c
MeZSi C-C6H11 C5 H3 Fe CO 22 3t 2t 3c.
X 2¢ 3t

Synthesis Structure and Thermal Rearrangement Reaction of Tetramethyldisilane-
bridged Bis cyclohexylcyclopentadienyl tetracarbonyldiiron

SUN  Xiu-Li* WANG  Bai-Quan™ *° XU  Shan-Sheng”
ZHOU  Xiu-Zhong" WENG Lin-Hong*
¢ State Key Laboratory of Elemento-Organic Chemistry — Department of Chemistry ~ Nankai University — Tianjin 300071
b State Key Laboratory of Organometallic Chemistry ~ Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences  Shanghai 200032
¢ Department of Chemistry ~ Fudan University ~ Shanghai 200433

Abstract The reaction of 1 2-bis cyclohexylcyclopentadienyl tetramethyldisilane with Fe CO 5 in refluxing xylene
afforded a mixture of cis and trans isomers of the diiron complex Me,SiSiMe,  ¢-CgH;CsH; Fe CO 5, p¢-CO ,

2 which were separated by column chromatography. When the two isomers were heated in refluxing xylene the cis
substrate 2¢ rearranged to the trans product Me,Si ¢-CgH;;CsH; Fe CO , , 3t  while the trans substrate 2t to
the cis product 3c. This indicates that the rearrangement reaction is stereospecific. Molecular structures of 3¢ and 4t
were determined by X-ray diffraction analysis.
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No. 7 667
23 0.7% 3t. /CH,CL,
Viv=5:1 2¢ 2t
/CH,CL, V:V=1:1
180 mg 2.5% 4.2 2t
/CH,CL, V:V=5:1
Me2 Me2 ez 2c 390 mg
_Co 5.3%. 2t 160
@ 1) \@ @ mg 2.2% .
L @ 2¢ m.p. 182~183 °C 'H NMR 200 MHz CDCl; &
oc” 8 Mez 521 s 2H GsH; 4.49 t J=2.53 Hz 4H CsH,
E=Si,Ge;M—Fe,Ru 2.50~1.10 m 22H CgH,, 0.23 s 12H Si—Me IR
KBr v 1974 s 1935 m 1802 m 1759 s em™'.
Anal. caled for C3yHygFe, 04Si, C 56.97 H6.37 found C 56.75
1 H6.33.
2t m.p. 163~165 C "H NMR 200 MHz CDCl; &
11 521 s 2H CsHy 4.58 s 2H CsH; 4.48 s 2H
_ CsHy 2.50~1.10 m 22H GH;;, 0.23 s 6H Si—Me
/ 'H NMR BRUKER AC- 0.20 s 6H Si—Me IR KBr v 1981 s 1939 m
P200 Nicolet 560 E.S. P. FTIR 1793 w1764 s cm~'. Anal. caled for C3yHyFe, 0,8, C
CHN CORDER MF-3 56.97 H6.37 found C 56.71 H 6.48.
6 6- 16 3t m.p. 248 ~250 °C 'H NMR 200 MHz CDCl, &
12 490 s 2H GsH; 4.72 s 4H CsHy; 2.30~1.10 m
121 e-CHy; CsH 2H CH; 0.45 s 6H Si—Me 0.40 s 6H Si—Me
0°C 10.8 g 0.29 mol LiAlH, 750 mL IR KBr v 1978 s 1912 s cm™'. Anal. caled for CyyHyo-
40g 0.27mol 6 6 50 ml. Fe;0,Si, € 56.97 H6.37 found C 56.81 H 6.37.
1h. 0°< 4 m.p. 118 ~119 € 'H NMR 200 MHz CDCL &
LiAlH, 10% 4.71 s 4H GH, 4.25 s 4H GH, 2.73~0.80 m
_ b.p. 22H GHy IR KBr v 1942 s 1906 m 1759 s
60~62 C/1.6 kPa 3 g 1736 m em™".
80.2%. '"H NMR 200 MHz CDCl; & 6.50~5.90 m 3H 1.3
CsHs 2.90 d J=7.91Hz 2H CsHs 2.50~1.10 m 120 mg2¢ 50 mL 24 h
11H GgH, .
1.2.2 12 c- 63 mg
CeHy, CsH, Me, SiSiMe, CsH, CoHy - 3t 52.5%. 120 mg 2¢
0C 7.4 ¢ 50 mmol 100 mL 70 mg 3 53.8%.
THF 50 mmol n-Buli 3¢ m.p.247~248 °C '"HNMR 200 MHz CDClL & 4.
0T 468 ¢ 90 s 2H CsHy 4.71 s 4H CsHy 2.35~1.05 m
25 mmol CMe,SiSiMe,Cl 10 mL THF 2H CH,; 0.45 s 6H Si—Me 0.40 s 6H Si—Me
8 h 1 h. IR KBr v 1978 s 1912 s cm™'. Anal. caled for CsoHyo-
Fe,0,Si, € 56.97 H6.37 found C57.12 H6.38.
3 emx 30 em 2.1¢g 1.4
58.7% 'H NMR / 2¢ 3t
BRUKER SMART 1000
1.2.3 2 Mo Ka
4.8 ¢ 11.6 mmol 1 5mbL 37 mmol Fe CO ;
50 ml. 10 h Fe CO s SHELXS-97
X 1. 2
30 ~ 60 C 50mg O b2
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Table 1 X-Ray diffraction data for complexes 2¢ and 3t

2¢ 3t

Empirical formula CaoHyoFe, 0,Sh CoHyoFe, 0,

Formula weight 632.50 632.50

Space group P2/¢ P-1

Crystal system Monoclinic Triclinic

Z 4 1

a/mm 2.2489 5 0.85505 12

b/nm 1.0036 2 0.91533 13

¢/nm 1.3297 3 1.05581 15

a’ °® 90 113.143 2

B/ ° 90.451 5 93.764 3

v/ ° 90 94.466 3

V/nm’® 3.0011 11 0.75334 18

Do/ g em™3 1.400 1.394

Crystal size/mm’ 0.30x0.40x 0.45 0.30%0.35%0.40

A Mo Ka /nm 0.071073 0.071073298 2

T/K 298 2 293 2

s¢/mm™! 1.080

F 000 1328 332

Data collection method w/20 w/20

Max 26/ ° 50.14 50.04

Reflection collected 12134 3145

Independent reflections 5300 2640

Rin 0.0449 0.0152

Final no. of varables 343 174

R wR I>25 1 0.0377 0.0919 0.0369 0.0864.

R wR all data 0.0571 0.1007 0.0369 0.0897

Goodness of fit on F2 0.0946 1.066

2 2¢ 107! nm °
Table 2 Selected bond lengths 107! nm  and bond angles ° for complex 2¢

Si 3 —Si4 2.3586 12 Fe 1 —Fe 2 2.5348 7
Fe 1 —C 11 2.155 3 Fe 2 —C 16 2.163 3
Si3 —C 11 1.874 3 Si4—C 16 1.884 3
Fe 1 —C 1 1.937 3 Fe 2 —C 1 1.922 3
Fe 1 —C 2 1.914 3 Fe 2 —C 2 1.929 3
C 11 —Fe 1 —Fe 2 109.69 8 C 16 —Fe 2 —Fe 1 106.93 8
Si4—C 16 —Fe 2 131.97 15 C16 —Si4 —Si3 115.79 10
C11 —Si3—Si4 111.65 10 Si3—C 11 —Fe 1 129.62 15
Fe 2 —C 1 —Fe 1 82.14 12 Fe 1 —C 2 —Fe 2 82.53 12
C2—Fel—C1 96.67 13 C1l—Fe2—C2 96.66 12
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No. 7
3 3t 10-! nm °
Table 3 Selected bond lengths 10~! nm  and bond angles ° for complex 3t
Fel —C 6 2.107 2 C6—Fel—Si2 99.34 6
C 6 —Si 2A 1.890 2 C 6A —Si 2 —Fe 1 113.38 7
Fe 1l —Si2 231727 Si 2A —C 6 —Fe 1 131.42 11
2c 2t.
2 2¢ 5.3% 2t
2.2% 2
3t 3¢ 3t
5 LA, 2n-Buli  CMe,SiSiMe,Cl
Et,0 THF
Me, Me,
Si—Si FC(CO)S
1
Me, Me
Si——Si_’
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Figure 2 Molecular structure of complex 3t
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0.2526 2 0.2346 4 mm ' .
23 85.37° 91.98°
cis- Me,SiSiMe, t-BuGsH; Fe CO , ,2  103.4° cis-
I\S/l?z l\élféz Me,SiSiMe,  IndH, Fe CO , , 3
i— Si
3t
(6]
Fe/—C\Fe ) . .
oc” \8/ ~Cco Fel Fela Si2 Si2a C6 C 6a
2¢ Si2 Si2a C6 C 6a
lA 0.07910 nm. Fe—Si
0.23172 7 nm 0.2315 2 nm .
Me:  co
Pt co
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