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HFe:Co(CO)s (#a-S)IHll Cp* W(CO)CI 2 FI R LR & B, B B AT 7 200-300 B FHEHH
{biatE L #1T.
.2 & R

ERAEEPT.MENBEA I 1.90 g(0. 0051 mol) {n-CsH:) W{CO),CI 1 2.5 g
(0. 0053 mol)HFe;Co(CO)s (45-S) R ST IMA THF 80 mL AR i 8 h. RN TG . MIREF
TREEEREZR . BRERRATIBEN . HERNAYESEERNER LS L BB
8. AMEEH, B RERAH [ (F—CH)—W(C0):]:(0. 158 %) B A 8t /THF
(4/1) %, BRBMEH 1 -aly —C:H;)FeCoW (CO)s (i —S) (0. 96 g, 31% ) ; RS B ME/
THE(1/4)M B A AWM 1 -b[(n* —CH: )W J:Fe(CO) (45 —5)(0. 158, 14%), ¥ LR HA
HEERTERALE T

1-a 245 [E & .CyH:WFeCoSO, TLEH (%) .+ EH C. 25.18; H; 0.81, L M{EC:
25. 34; H, 0.83, BRE X IR #.2071.7(vs), 2021.5(vs), 1877. 2(vs), 1955. 8(vs. sh),
1944. 4(s.sh), 1901. 9(s) em™','H; 5. 54(s, C;Hs;)ppm; *C. 88. 86(s, C;H;)ppm, 212. 51(s,
CO) ppm,

I -b fEfEE & CoH o WFeSO; TTE AT (W) H{HC: 28.27; H. 1.39, 3 M{H C. 28.
42; H. 1. 44, 3R B X IR i, 2021.5(vs), 1975. 2(vs. sh), 1934. 7(vs), 1892. 3(s.sh), 1869.
2(s), 1828. 6¢vs)em™','H, 5. 37(s, C;H:) ppm; "°C, 89.22(s, C;H:)ppm 211. 61-213. 56(m,
CO)ppm, - )

L 2. 0 g(0. 0052 mol) (#-CsH CHy ) W{CO)Cl #1 2. 5 g(0. 0052 mal) HFe;Co{CO)s (pa—
S)F 80 ml THF FR[E 3 10 h, 54 BE L R4 8. AR AL R ECAARG—
C:H/CHy )W {C0): J:40. 2 g EH ) A MEE/THE 4/ 1) 8B BAEEN [ -aly*—CH,CH;) WFe-
Co(CO)s (s —S) (0. 92 8, 29%); H B /THF(1/4) Hkk BEE A A% 1 -b[ (5 —C;H,CH,)
W, Fe(CO); (4 —S)(0.36 g, 8.9% ). ¥ rRBEEHBERAILE .

1 —a R EE:CHWFeCoSO, LR AHHr (%) i+ B {E C.26.51;H;1.10; W, 28. 99;
Fe, 8.81; Co; 9. 34, #{H C. 26.38; H, 1. 03; W, 20. 03; Fe, 8.92; Co; 9. 37, BB X IR
i 2073. 1¢vs), 2052. 3¢vs. sh), 2021. S{vs. sh), 2006. 1(vs), 1979, 1(vs), 1959. 8(vs),
1884. 6(vs), 1851. 3(vs) em~!,'H. 2. 27(s, CH;), 5. 32-5. 44(m, C;H,) ppm; *C; 14. 36(s,
CH,), 85.8-108. 1¢{m, C:H.), 211. 12(5,CO)ppm.

[-b fEfEE:CoHuW, FeSO, TTRH (26015 EC: 28.18; H, 1.78; W, 45.4;
Fe; 6.89, ZCH|{H C: 28.24; H. 1.83; W, 45.91; Fe, 6. 96, HEX IR ji. 2038. 9(vs),
1967. 5(vs), 1946, 3(vs), 1913. 3(vs), 1890. 4(s), 1955. 6(s.sh), 1838. 3(vs)em~','H,
2.36(s, CH:), 5. 52-5. 68(m, C;H,)ppm; “C. 14. 62(s, CH;)., 86. 11-108. 35¢(m, CsH,),
212. 5~224. 13(m, CO)ppm,
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YRR E R RN REREPONE AES X-HREREBERETITE
FEPLL L I BEREEEREEARE A BTFE ARG FET X8, - EREA L RE
RAOMMERRAMVE. £FiTHE VAX- 1 3HEL B TEXSAN B ERZH . GkFS
BREIREENERBESRNR | AR,
x1 REEEM
Tahle 1 Crystallographic Panmr:uzrs

color black

chemical formula CiHsWFeCoSaO

formula weight 553. 85

crystal system monocline

N R 8. 009123, 17. 600(5), 12.003( )

By 95. 942

LA 3) 1683. 0(9)

space group P2 fa(H1D

z 4

Delg/omi) 2.22

Po0gn) 1048

AlMoRa)em—!L 89. 27

diffractometer rigaku AFC SR

radiation MoRa(i=0. 71069}
praphite. . .. .., monmehromated

20t 50.0

MNo. observations( {223, 0o (f3) 2121

No. varlables 226

R.Rw 0. 039, 0. 049

residual{e/ A ) 0. 074

maximum shift in final cycle 0. 03
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T A 0 & R R P AR S HETF A2 0 H A LR e i
I & ARS8 . TERAEBFIE HFe,Co(C0)o (u—S) 2 H| Cp* WC0); HE FH#Brdy [
R EBRRF.-REFREMMN . AT Cp* W(CO)s B, —IlBE Fe(CO BER &R 1 -a f
L-a, 1-bF 1-bFHATARR T -2 R 1-a k5 Cp* W(CO),CL 3 5 — W S M AR L R BLAR, 7% B
ColCO):; BRAMER. RNAEME1 R,

RERITRABE L RN F TR FEE Cp* WFe,Co(CO) (i —S), B, K {TH
Cp° W(CO),Cl By % F{§ Cp" Fe(CO).Cl £ 5K Mt BT 158 LR P ka0 S T4
¥ [Cp* Fe(CO); J[Fe:Co(COYe ][ s—S], g7 M HE BH il o fa] {4 4 W 77 4K, X8 3% e R L
BRETHBEIE.

EXHENHTENMESTE. | -a {1 -0 ZE MY, Vahrenkamp 25 % 12 FeCo; (CO Y, (4 —
S)5 Cp* W(C0).Ll R B8 . LA MS BB . R N SL RS AR I . A 018 &Y IR .C/H 43#7
R'H-NMR S5 50 E . 1-a. 1-b0AFHLESY K IR ZH A RES REE.
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Fig- 1 Reaction mechanism of electrophilic addition-elimination via substitution
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Table 2 Non-Hydrogen Atomic Coordinates ( A < 10') and Thermal Parametes( A ')

atom z ¥ z By Aom I ¥ z ey
w 8736. 7(6) 2449.8(2) 7099 8{4) 2.24(2) c2 725041} 1941(6) 5BB0(1) 2.5(5)
Co 11433(2) 1628.3(8) 6474c1d) 2. 98(4) c3 792042} 643(8) B540(1} 5. 0(8)
Fe 927842} 804, 2¢BY  7HOT(LY  2.93(7) o | 81702 42616) B370(1) 3.5(6)
] 10806{4)  1B2642) B204(3) 3.3(3) C5 13060¢2)  1416¢7) 510041} 3.6(6)
01 598013 205746} B60OL1) 5. 7(B) €6 13080¢2)  B43(E) B6BO{ 1) 4.7
02 6290(1) 1725c4)  5193(7) 4.2¢(4) cr 12730¢2) 2419¢8)  B6150{1) 4.4(7
‘03 TO00C2) 450(5) 916041} 7. 4(7) c8 10650¢2) 127(T) 910012 4.5(7)
04 T46001) 106¢5) 5599(9) 5. 7tH) cll 866002)  3613¢(6)  7950(1) 2.7(5)
05 9700C(k)  1288(6)  4268(8) 5. 5() clz 10100¢2)  3609¢6) 74501 3.8(6)
06 14150¢)  516¢T) 678011} 7. (T} C13 9680¢2)  3579(T)  B260(1) 5. 1c8)
o7 13550413  2909c6)  6000(1) 6. 8(6) Cl4 789062)  3552¢6)  6HOOCI) 3. 9(6)
08 11550¢1) —350{6) BLIBO{1} 6. 5(6) C15 7300¢2)  35T3¢BY  TIAOCN) 4.217)
(8] T010C2y  2162(7)  BOBOCL) 3. 4(8)
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FLIH  EWNMEIFTE Cp WFeCo(CO)W{(4-5)H (Cp” W):Fe(COY (ns-S) Y & IR RS IR » 81
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Table 3 Selecied Bond Distance{ 4 ) and Angles(*}

W-Fe=2.790(2)
Co-5=2. 189(4)
W-CZ=2.00(1)
W-C12=2.33(1)

Co-Fe=12. 366(3)
Fe C4=1.76(1)
Co-Ch=1.73(1)
W-Cl3=2. 39(12

W-Co=2.767(2)
Fe-C8=1.79(1)
Co-CT=1.80¢1)
W-Cl4=2. 34 (1>

W-S=72, 346(3)
Fe-C3=1.73(1)
Co-C5=1.82(1)
W-Cl15="71.7811)

Fe-§=2. 193t 3)
W-Cl=1.97(1)
W-Cl1=2. 20(1)

Co-W-Fe=55.01(5)
5 W-Fe=49.62(8)
C1l-W-Co=130. 04>
C2-W-Fe=76, 3(3)
C7-Co-8=104. 6(5)
CH-Co-Fe=193. 3(4}
C4-Fe-W=105. 8(4)
C3-Fe-8=107. 7(5)
5-Fe-W=54.61(8)

Fe-Co-W =82, 95(6)
S Co-W=>55. 04(9)
Cl-W-Fe=75.6(4)
C6-Co-5=101. 6¢5)
C7-Co-W=957,904)
C5-Co-W="92. 5(4)
C8-Fe-5=07.9¢4)
C3-Fe-W=106. 1(4)
Co-S Fe=71.7(1)

Co-Fe-W=62.03(5)
5 Co-Fe=354.2(1)
C2Z-W-8= |23, 6(3)
C6-Co-W=155.1(5)
C7-Co-Fe=136.7(5)
C4-Fe-5=151. 8¢4)
C8-Fe-Co=04. 7¢(5)
C3-Fe-Co=161.5(5)
Co-8-W=75.1(1)

S-W-Co=49. 9t 1)
C1-W-S=03. 9(4)
C2-W-Co=89, 4¢3}
C6-Co-Fe=197. 5¢5)
C5-Co-85=140.6(4)
C4-Fe-Co=100.1(4)
C8-Fe-W=150. 7(4)
S-Fe-Co=54.1(1)
Fe-5-We=75, 8(1)
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Fig. 2 Structure of cluster I -a
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SYNTHESIS AND CHARACTERIZATION OF
HETEROMETALLIC CARBONYL SULFIDO CLUSTERS
Cp* WFeCo(CO);(1u;—S) AND [Cp* W |,Fe(CO);(u;—S)
Xu Feng Sun Wenhua Yang Shiyan Yin Yuangi
( Lonzhou Inditute of Chemicwl Physos, Chenese Acodety of Sceemces. Lemzhou 7300000
Wu Qiangjin
{Fupan fnotitale uf Research o Structire of Mailer, Chivese Academy of Scwnces, Fuxwn 350002) -

The reaction HFe,Co{CO){uy-S) with CpW (C0);Cl has been carried out to give heterometallic
carbonyl sulfido clusters Cp* WFelo (COJY; (pu3-8) (Cp* =CsHs, | -a; Cp*=0C:H;, 1-b) and
{(Cp* W), Fe{C0Q), (4s-8) (Cp* =H ] CH,, 1 -2; Cp* =C;HCHy, 1 -b) by electrophilic addi-
tion-elimination reaction. These clusters were characterized by elemental analyses, IR and 'H/*C—
NMR. The proposal concerning reaction mechanism was discussed herewith and the structure of 1 -

a was determined by X-ray diffraction.

Keywords., heterometallle clusters carbonyl teirahedral [ramework suilido
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