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In recent years, iron-sulfur complexes have received special
attention due to their structures in relevance with the biological
enzymes1-8. The parent complex (µ3-S)FeCo2(CO)9 was reported
many years ago9 and its derivatives with monophosphine or
diphosphine ligands were also produced by carbonyl substi-
tution10. Our recent studies concern on the carbonyl substitution
of complex 1 with a monophosphine P(m-MeC6H4)3 in a mild
condition. In this paper, we report the synthesis and charac-
terization of the dicobalt-iron complex (µ3-S)FeCo2(CO)7[P(m-
MeC6H4)3]2 with a monodentate phosphine ligand.

Reaction and operation was carried out under a dry,
oxygen free nitrogen atmosphere with standard Schlenk and
vacuum line techniques. Complex 19 was prepared according
to the literature procedures. P(m-MeC6H4)3 was available
commercially and used as received. IR spectra were recorded
on a Nicolet 670 FTIR spectrometer. 1H (31P{1H}, 13C{1H})
NMR spectra were obtained on a Bruker Avance 500 MHz
spectrometer.

Synthesis: A solution of (µ3-S)FeCo2(CO)9 (1) (0.092 g,
0.2 mmol) and P(m-MeC6H4)3 (0.122 g, 0.4 mmol) in CH2Cl2

(10 mL) was stirred at room temperature overnight. The
solvent was reduced in vacuo and the residue was subjected
to TLC separation using petroleum ether as eluent. From the
main brown band afforded 0.098 g (49 %) of 2 as a black
solid. IR (KBr, νmax, cm-1): νC≡O 2045 (vs), 2005 (vs), 1981
(vs), 1934 (vs), 1923 (vs). 1H NMR (500 MHz, CDCl3): 7.38-
7.34 (m, 4H, PhH), 7.25-7.21 (m, 8H, PhH), 2.35 (s, 9H,
3CH3) ppm. 31P{1H} NMR (200 MHz, CDCl3, 85 % H3PO4):
46.06 (s) ppm. 13C{1H} NMR (125 MHz, CDCl3): 211.08
(C≡O), 137.87 (t, JP-C = 4.9 Hz, o-PhC), 134.89 (d, JP-C =
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40.1 Hz, i-PhC), 134.27 (t, JP-C = 6.2 Hz, o-PhC), 130.80 (s,
p-PhC), 130.46 (t, JP-C = 4.6 Hz, m-PhC), 127.96 (t, JP-C =
4.6 Hz, m-PhC), 21.51 (s, CH3) ppm.

As shown in Scheme-I, treatment of the dicobalt-iron
complex 1 with 2 equivalents of P(m-MeC6H4)3 in CH2Cl2

at room temperature afforded the dicobalt-iron complex 2
with monophosphine ligand in 49 % yield. The new complex
2 was air-stable black solids, which has been characterized
by IR, 1H NMR, 31P{1H} NMR and 13C{1H} NMR spectro-
scopy.

Infrared spectrum: As shown in Fig. 1, the IR spectrum
of complex 2 showed five strong absorption bands in the
range of 2045-1923 cm-1 for the terminal carbonyls and the
values are moved towards lower frequencies relative to
complex 1 (2106, 2067, 2054, 2041, 2029 and 1973 cm-1)11

because P(m-MeC6H4)3 is stronger electron-donating than
CO.

1H NMR spectrum: As shown in Fig. 2, the 1H NMR
spectrum of the title complex 2 displayed two multiplets at δ
7.38-7.34 and 7.25-7.21 ppm for the phenyl protons and a
singlet at δ 2.35 ppm for the methyl protons.

Scheme-I: Synthesis of the title complex 2
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Fig. 1. IR spectrum of the title complex 2
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Fig. 2. 1H NMR spectrum of the title complex 2

31P{1H} NMR spectrum: As shown in Fig. 3, the 31P{1H}
NMR spectrum of the title complex 2 exhibited a singlet at δ
46.06 ppm for the phosphorus atom of P(m-MeC6H4)3

coordinated to the cobalt atoms.
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Fig. 3. 31P{1H} NMR spectrum of the title complex 2

13C{1H} NMR spectrum: As shown in Fig. 4, the 13C{1H}
NMR spectrum of the title complex 2 demonstrated a singlet
at δ 211.08 ppm for the terminal carbonyls, four triplets at δ
137.87, 134.27, 130.46 and 127.96 ppm, a doublet at δ 134.89
ppm and a singlet at δ 130.80 ppm for the phenyl carbons and
a singlet at δ 21.51 ppm for the methyl carbons.
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Fig. 4. 13C{1H} NMR spectrum of the title complex 2
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