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Reactivity of the Half-Sandwich 16e Compound CpCo(S,C,BH)
with Ethynylferrocene in Methanol
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Abstract: The half-sandwich 16e cobalt compound CpCo(S,CoBioHyg) (1) (Cp: cyclopentadienyl) reacted with
excess ethynylferrocene (FcC=CH) (Fec: ferrocenyl) in methanol to give complex 8 and two ethynylferrocene
cyclotrimerization compounds: 1,2,4-triferrocenylbenzene and 1,3,5-triferrocenylbenzene. In 8, two ethynylferrocene
molecules are coupled in the head-to-head way and linked to the two sulfur atoms of the CpCo (S,CoBioH )
molecule, leading to loss of the CpCo unit. The BH bond at B(3) site of the carborane cage has been activated
and the boron atom was connected to the terminal carbon of one alkyne to generate a C-B bond. Whereas the BH
apex at the B(0) site has been lost in the presence of methanol, as a result, the closo-C,B)y carborane cage was

converted into a nido-C,By carborane cage. The complex 8 has been characterized by single-crystal X-ray

diffraction analysis. CCDC: 808991.
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Table 1 Crystal and structure refinement data for complex 8

Empirical formula CyHsBoFe,S,
Crystal size / mm 0.28%0.24x0.20
Formula weight 615.61
Temperature / K 291(2)
Crystal system Triclinic
Space group Pl

a/nm 0.829 84(14)
b / nm 1.056 14(18)
¢/ nm 1.633 5(3)
al (%) 85.089(2)
B1(° 80.286(2)

y 1 (°) 80.129(2)
V/ nm? 1.387 8(4)

Z 2
D,/ (g cm) 1473

Absorp. coeff. / mm 1214

F(000) 630

0 range / (°) 1.96~26.00
Reflns collected (Ry,) 7 613 (0.030 3)
Indep. reflns 5344

Refns obs. (I=20(1)) 4027

Data / restr. / paras 5344/0/352
GOF 1.054

Ry wR, (I=201(1)) 0.0567 / 0.1278
Ri/ wR, (all data) 0.070 9 /0.131 8
Larg. Peak / hole / (enm™) 411/ -579
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Table 2 Selected bond lengths (nm) and bond angles (°) for the complex 8
C(1)-C(2) 0.158 8(6) C(1)-S(1) 0.177 9(4) C(2)-S(2) 0.177 3(4)
C(3)-S(1) 0.169 4(4) C(3)-C(4) 0.151 1(6) C(3)-C(7) 0.142 5(6)
C(4)-C(5) 0.151 7(6) C(5)-C(6) 0.132 6(6) C(6)-C(17) 0.146 1(6)
C(6)-5(2) 0.176 8(4) B(3)-C(1) 0.170 6(6) B(3)-C(2) 0.174 0(6)
B(3)-C(4) 0.159 7(6)
C(1)-C(2)-8(2) 118.7(3) C(2)-C(1)-8(1) 116.5(3) C(1)-S(1)-C(3) 98.8(2)
S(1)-C(3)-C(4) 116.4(3) C(4)-C(3)-C(7) 123.4(4) C(2)-5(2)-C(6) 105.62(19)
C(6)-C(5)-C(4) 125.8(4) C(5)-C(6)-C(17) 121.4(4)

F 1 a8 ms T4
Fig.1  Molecular structure of complex 8 with ellipsoid at

30% probability leve
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Fig.1 Reaction of compound 1 with ethynylferrocene in CH,Cl, at room temperature
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Scheme 3 Reaction of compound 1 with ethynylferrocene in methanol
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Scheme 5 Proposed mechanism for the compound 8
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