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| A diiron azadithiolate complex [(u-SCH,),NCH,CO,Me]Fe,(CO).(CN-zert-Bu), (1), as the active site of [FeFe]-hydrogenases, has |
| been prepared by carbonyl substitution and structurally characterized. The title complex was prepared by reaction of |
[(u-SCH,),NCH,CO,Me]Fe,(CO)s (A) with tert-BuNC in CH,Cl, in 46 % yield. The new complex was characterized by IR, "H NMR and

| 5c NMR spectroscopy.

| Keywords: Diiron azadithiolate, Isocyanide.

Over the past decades, research on iron-sulfur has attracted
great attention due to their close relationship with the active
site of [FeFe]-hydrogenases'”. [FeFe]-hydrogenases are metallo-
enzymes which can catalyze hydrogen metabolism in several
microorganism®®. The well-established structure of the active
site of [FeFe]-hydrogenases has provoked chemists to design
and prepared a great number of [FeFe]-hydrogenases model
complexes®'2. In this paper, we report the synthesis and struc-
tural characterization of diiron azadithiolate complex [(u-
SCH,).NCH,CO,Me]Fe,(CO)4(CN-tert-Bu), containing a iso-
cyanide ligand relevant to the active site of [FeFe]-hydrogenases.

Reaction and operation was carried out under a dry, oxygen
free nitrogen atmosphere with standard Schlenk and vacuum
line techniques. Dichloromethane was distilled with CaH,
under nitrogen atmosphere. MesNO-2H,0, ferr-BuNC and
other materials were commercially available and used as
received. Complex A" was prepared according to the literature
procedures. IR spectra were recorded on a Nicolet 670 FTIR
spectrometer. NMR spectra were obtained on a Bruker Avance
500 MHz spectrometer.

Synthesis: A solution of [(L-SCH,),NCH,CO,Me]Fe,(CO)s
(0.100 g, 0.22 mmol) in MeCN (10 mL) was added a solution
of MesNO-2H,0 (0.024 g, 0.22 mmol) in MeCN (5 mL). The
mixture was stirred at room temperature for 15 min and then
was added fer-BuNC (0.048 mL, 0.44 mmol). The new mixture
was stirred for 1 h to give a red solution. The solvent was reduced
in vacuo and the residue was subjected to TLC separation using
CH,Cl/petroleum ether (v/v = 1:2) as eluent. From the main

red band afforded 0.056 g (46 %) of 1 as a red solid. IR (KBr
disk, cm™): v(C=N) 2143 (s); v(C=0) 2002 (vy), 1968 (vy),
1951 (vy), 1928 (vi); v(C=0) 1736 (s). 'H NMR (500 MHz,
CDCls): 3.64, 3.61 (2s, 9 H, 3SCH, and CHj3), 1.45 (s, 18 H,
2C(CH3)3) ppm. “C NMR (125 MHz, CDCl;): 213.53 (C=0),
171.23 (C=0), 158.14 (NC), 57.44 (C(CHj3)3), 57.16 (OCH3),
52.19 (NCH>S), 51.78 (NCH,), 30.83 (CH3) ppm.

As shown in Scheme-I, treatment of complex A with 2
equivelents of fert-BuNC in CH,Cl, afforded the title complex
in 46 % yield. The title complex 1 was air-stable red solids,
which has been characterized by IR, '"H NMR and “C NMR
spectroscopy.
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Scheme-I: Synthesis of the title complex 1

Infrared spectrum: The IR spectrum of 1 showed one
absorption band at 2143 c¢cm™ for isocyanide group, one
absorption band at 1736 cm™ for ester carbonyls and four
absorption bands in the range of 2002-1828 cm™ for the
terminal carbonyls and the v(C=0) values are shifted toward
lower frequencies relative to the parent complex A (2073, 2025,
1994, 1965 cm™)".
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"H NMR spectrum: The 'H NMR spectrum of 1 displayed
two singlets at & 3.64 and 3.61 ppm for its methylene and
methyl protons and a singlet at d 1.45 ppm for methyl protons
of tert-Bu.

3C NMR spectrum: The *C NMR spectrum of 1
demonstrated a singlet at & 213.53 ppm for the terminal
carbonyls, a singlet at 8 171.23 ppm for ester carbonyl and a
singlet at & 158.14 ppm for isocyanide.
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