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Interdictory and Stimulative Effect of Carbonyl Metal Cluster
on the Electron Transfer Between the Ferrocenyl Groups
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Abstract: In order to investigate the effect of carbonyl metal cluster on the charge transfer between the
ferrocenyl units, three carbonyl metal clusters, Coy(CO)g(Fc-C=C-C=C-Fc),Coy(CO)p(Fe-C=C-C=C-Fc) and Os;
(CO),; (FeC =C-C =CFc), were synthesized according the previous methods. The redox potential differecne of

three cluster in cyclic voltammograms showed that the carbonyl metal cluster interdicted or stimulated the

electron interaction of ferrocenyl units, and the interdictory and stimulative effect of carbonyl metal cluster were
decided by their coordination to alkyne groups. CCDC: 230234, (A), 221865, (B).
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Table 1 Crystallographic data for cluster A and B

Empirical formula

C3Hs04CosFe; (A)

C3Hi501.CosFe, (B)

Crystal system Orthorhombic Triclinic

Space group P22.2, P1

0 range for data collection / (°) 1.99~26.40 2.44~28.27
F(000) 1 408 490
Reflections collected 15 234 5497
Independent reflections (R;,) 5620 (0.022 0) 3972 (0.109 8)
Independent reflections [I>20(])] 0.054 7 0.076 8
Completeness to 6 / % 26.40, 99.7 28.27, 89.4
Max., min. transmission 1.000, 0.578 1.000, 0.685
Goodness-of-fit on F* 1.037 1.004

Ry, wR, [I>20(1)]
Ry, wR, (all data)

0.039 9, 0.079 7
0.058 1, 0.085 7

0.049 1, 0.127 9
0.052 8, 0.130 8

Weighing scheme, w (calc.) 1/[o*(F,)*+(0.040 8p)* +0.000 Op], 1/[c*(F,)*+(0.090 8p)* +0.000 Op], Where p=[(F,)*+2(F.)%3].
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Table 2 Selected bond lengths (nm) and angles (°) for (A)

Co(1)-Co(2) 0.247 4(10) Co(1)-C(8) 0.196 4(4) Co(9)-C(10) 0.119 3(4)

Co(1)-C(7) 0.198 1(4) Co(2)-C(8) 0.196 7(4) Co(7)-C(8) 0.135 6(1)
C(7)-Co(1)-Co(2) 52.07(9) C(8)-Co(2)-Co(1) 51.29(9) C(7)-C(8)-Co(2) 71.25(19)
C(8)-Co(1)-Co(2) 51.34(9) C(7)-C(8)-Co(1) 69.76(19) C(8)-C(7)-Co(2) 69.45(19)
C(7)-Co(2)-Co(1) 50.85(9) C(8)-C(7)-Co(1) 70.56(19)

3 FEBEKMEAR®B)
Table 3 Selected bond lengths (nm) and angles (°) for (B)

Co(1)-Co(2) 0.246 8(5) Co(1)-C(8) 0.195 0(3) Co(7)-C(8) 0.135 0(1)

Co(1)-C(7) 0.197 7(3) Co(2)-C(8) 0.199 5(3)
C(7)-Co(1)-Co(2) 50.80(8) C(8)-Co(2)-Co(1) 50.45(7) C(7)-C(8)-Co(2) 68.56(16)
C(8)-Co(1)-Co(2) 52.09(8) C(7)-C(8)-Co(1) 71.00(16) C(8)-C(7)-Co(2) 71.52(17)
C(7)-Co(2)-Co(1) 51.51(8) C(8)-C(7)-Co(1) 68.80(16)
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Molecular structures of cluster A, B and C
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Fig.2 Cyclic voltammograms of ligand and cluster A and B
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