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Crystal structure of tetracarbonyl-{p-[N-
(diphenylphosphanyl)-N,P,P-
triphenylphosphinous amide]}-bis[p-
(phenylmethanethiolato)]diiron (Fe-Fe),

C4gHzoFe,NO4P,S,
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Abstract
C4gHsoFe,NO,P,S,, orthorhombic, P2, (no. 4), a = 11.4073(11) A,
b=16.9013(14) A, c=11.8261(12) A, a =90°, B =108.297(4)°, y = 90°,
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Table 1: Data collection and handling.

Crystal: Red block

Size 0.40 x 0.23 x 0.14 mm
Wavelength: Mo Ka radiation (0.71073 A)
U 0.89 mm™’

Diffractometer, scan mode:
Omax, COMpleteness:
N(hkD)measureds N(hKIuniques Rint: 10,927, 7335, 0.032

Criterion for Iops, N(hkl)gt: Iops > 2 o(Iops), 6467
N(param)refined: 532

Programs: Bruker [1], SHELX [2, 3], Olex2 [4]

pandw
25.0°,>99 %

V = 2164.8(4) A3 Z
T =298(2) K.

= 2, Ry(F) = 0.0355, WRyeF?) = 0.0740,

CCDC no.: 2248002

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of material

A mixture of solution of [Fey(CO)s(u—SCH,CgHs),] (53 mg,
0.1 mmol) and (Ph,P),NCg¢Hs (46 mg, 0.1 mmol) was dissolved
in 10 ml of xylene. The reaction mixture was stirred at reflux
for 1h and the solvent was removed under vacuum. The title
complex was obtained by preparative TLC separation using
dichloromethane/pentane (1:2, v/v) as the eluent. The crys-
tals were obtained from diffusion of dichloromethane solu-
tion into a hexane solution at room temperature.

2 Experimental details

The structure was solved by direct method with the SHELXS
program. Hydrogen atoms were positioned geometrically
(C-H =0.93-0.98 A). Their Uy, values were set to 1.2 Ugorls
U,q of the parent atoms.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
al 0.2329 (5) 0.7461 (4) 0.7820 (5) 0.0416 (14)
Q2 0.3808 (4) 0.8718 (3) 0.8665 (4) 0.0329 (12)
(6C] 0.1721 (5) 1.0262 (4) 0.5084 (5) 0.0426 (14)
Cc4 0.3671 (5) 1.0165 (3) 0.6998 (5) 0.0381 (13)
(&) 0.0057 (4) 0.8303 (3) 0.8870 (5) 0.0328 (12)
C6 -0.0512 (5) 0.7777 (3) 0.7989 (5) 0.0420 (14)
H6 —0.020444 0.770072 0.735602 0.050*
Cc7 -0.1532 (5) 0.7360 (4) 0.8030 (6) 0.0573 (18)
H7 -0.191502 0.700891 0.742083 0.069*
c8 -0.1986 (5) 0.7460 (4) 0.8962 (6) 0.0612 (19)
H8 —0.267982 0.717970 0.898557 0.073*
9 -0.1423 (5) 0.7967 (4) 0.9847 (6) 0.0536 (17)
H9 -0.173038 0.803119 1.048250 0.064*
c10 —0.0405 (5) 0.8388 (4) 0.9824 (5) 0.0442 (14)
H10 —0.002096 0.873051 1.044486 0.053*
11 0.2272 (4) 0.8844 (3) 1.0422 (4) 0.0325 (12)
C12 0.2851 (5) 0.8144 (4) 1.0860 (5) 0.0453 (15)
H12 0.282736 0.772655 1.034045 0.054*
c13 0.3467 (5) 0.8053 (5) 1.2057 (6) 0.0593 (18)
H13 0.386658 0.758000 1.234486 0.071*
c14 0.3485 (5) 0.8665 (5) 1.2819 (5) 0.068 (2)
H14 0.388292 0.860455 1.363052 0.081*
C15 0.2925 (6) 0.9357 (5) 1.2395 (6) 0.066 (2)
H15 0.293999 0.977168 1.291608 0.079*
C16 0.2333 (5) 0.9450 (4) 1.1195 (5) 0.0487 (15)
H16 0.197104 0.993318 1.090842 0.058*
c17 0.2549 (4) 1.1067 (3) 0.8484 (5) 0.0319 (12)
c18 0.3418 (5) 1.0775 (4) 0.9499 (5) 0.0409 (14)
H18 0.332032 1.027039 0.977078 0.049*
c19 0.4430 (5) 1.1228 (4) 1.0113 (6) 0.0502 (16)
H19 0.500202 1.103252 1.080163 0.060*
Cc20 0.4582 (6) 1.1953 (4) 0.9706 (6) 0.0590 (18)
H20 0.526716 1.225349 1.011194 0.071*
Cc21 0.3737 (6) 1.2251 (4) 0.8701 (7) 0.0589 (18)
H21 0.384833 1.275431 0.843314 0.071*
C22 0.2723 (5) 1.1809 (3) 0.8086 (6) 0.0429 (14)
H22 0.215489 1.201223 0.740120 0.051*
C23 0.0079 (4) 1.0992 (3) 0.6849 (5) 0.0332 (12)
C24 —-0.0731 (5) 1.0755 (4) 0.5774 (5) 0.0461 (14)
H24 -0.053440 1.032599 0.537501 0.055*
C25 —-0.1841 (5) 1.1153 (4) 0.5281 (6) 0.0585 (18)
H25 —0.238619 1.099201 0.455346 0.070*
C26 -0.2122 (6) 1.1773 (4) 0.5864 (7) 0.0617 (19)
H26 —-0.287762 1.202800 0.554763 0.074*
c27 -0.1313 (6) 1.2033 (4) 0.6913 (7) 0.0554 (18)
H27 —-0.150802 1.247243 0.729304 0.066*
c28 -0.0213 (5) 1.1646 (3) 0.7408 (5) 0.0409 (14)
H28 0.033798 1.182536 0.812155 0.049*
29 -0.0160 (4) 1.0127 (3) 0.8834 (5) 0.0327 (12)
C30 -0.1325 (5) 0.9890 (3) 0.8182 (6) 0.0456 (15)
H30 —0.143632 0.952354 0.757021 0.055*
31 -0.2338 (6) 1.0201 (4) 0.8443 (8) 0.069 (2)
H31 -0.312919 1.003753 0.800633 0.083*
32 -0.2187 (7) 1.0739 (5) 0.9327 (8) 0.075 (2)
H32 —0.286945 1.093414 0.950709 0.090*
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Table 2: (continued)
Atom X y z Uiso*/Ueq
(33 -0.1046 (8) 1.0988 (4) 0.9940 (7) 0.068 (2)
H33 —0.094846 1.137091 1.052806 0.082*
C34 —-0.0020 (5) 1.0688 (3) 0.9716 (5) 0.0429 (14)
H34 0.076416 1.086284 1.015554 0.051*
C35 0.0212 (5) 0.8271 (3) 0.4858 (5) 0.0454 (14)
H35A 0.092354 0.819258 0.458890 0.055*
H35B -0.008171 0.775683 0.501443 0.055*
C36 —-0.0778 (5) 0.8690 (3) 0.3926 (5) 0.0413 (14)
c37 —-0.1957 (5) 0.8712 (5) 0.3984 (6) 0.070 (2)
H37 -0.214757 0.844336 0.459026 0.084*
C38 —0.2863 (8) 0.9129 (7) 0.3154 (10) 0.113 (4)
H38 —-0.365740 0.914746 0.321154 0.135*
c39 -0.2613 (13) 0.9507 (7) 0.2268 (10) 0.127 (5)
H39 —-0.322843 0.978540 0.170367 0.152*
C40 —-0.1443 (13) 0.9480 (6) 0.2199 (8) 0.114 (4)
H40 —-0.126355 0.973897 0.157906 0.137*
41 —0.0530 (8) 0.9077 (5) 0.3027 (6) 0.076 (2)
H41 0.026545 0.906922 0.297142 0.092*
C42 0.4791 (4) 0.8575 (3) 0.6447 (5) 0.0419 (13)
H42A 0.505599 0.896979 0.598284 0.050*
H42B 0.516544 0.869696 0.728464 0.050*
43 0.5174 (4) 0.7766 (4) 0.6180 (5) 0.0369 (13)
C44 0.4998 (5) 0.7118 (4) 0.6788 (6) 0.0500 (16)
H44 0.468329 0.718359 0.741874 0.060*
C45 0.5271 (6) 0.6372 (4) 0.6498 (6) 0.0595 (18)
H45 0.514578 0.593810 0.692884 0.071*
C46 0.5730 (6) 0.6269 (5) 0.5569 (6) 0.068 (2)
H46 0.590377 0.576330 0.535469 0.081*
c47 0.5928 (6) 0.6906 (5) 0.4965 (6) 0.066 (2)
H47 0.624393 0.683903 0.433529 0.080*
C48 0.5666 (5) 0.7653 (4) 0.5277 (5) 0.0487 (15)
H48 0.582649 0.808882 0.486717 0.058*
Fe1 0.23891 (6) 0.84900 (4) 0.76262 (6) 0.02802 (17)
Fe2 0.22262 (6) 0.97013 (4) 0.64147 (6) 0.02851 (17)
N1 0.0889 (3) 0.9830 (2) 0.8533 (3) 0.0274 (9)
01 0.2342 (4) 0.6793 (3) 0.7957 (4) 0.0678 (13)
02 0.4747 (3) 0.8885 (3) 0.9345 (4) 0.0553 (11)
03 0.1416 (4) 1.0638 (3) 0.4255 (4) 0.0739 (15)
04 0.4618 (3) 1.0456 (3) 0.7328 (4) 0.0570 (12)
P1 0.14053 (11) 0.88789 (8) 0.88382 (11) 0.0271 (3)
P2 0.14185 (11) 1.03836 (8) 0.75573 (12) 0.0275 (3)
S1 0.06453 (10) 0.88645 (8) 0.62137 (11) 0.0302 (3)
S2 0.30959 (11) 0.85817 (8) 0.60588 (11) 0.0338 (3)
3 Comment

The butterfly diiron dithiolato complexes have received great
interest, mainly owing to their rich chemistry and particularly
their application as biomimetic models for the active sites of
[FeFe]-hydrogenases [5-8]. Herein, we carried out the CO
substitution reaction of [Fey(CO)s(u—SCH,C¢Hs),] with a
bisphosphine ligand (Ph,P),NC¢Hs, and obtained the title com-
plex. The title complex consists of a butterfly diiron dithiolato
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core, ligated by four terminal carbonyls and a bisphosphine
ligand. The Fe,S; core is bridged by bisphosphine ligand via Fel
and Fe2 with symmetrically cis-basal/basal coordination mode,
and the two benzyl substituents are bonded to two S atoms in
anti-positions, which is similar to the reported analogues [9, 10].
The Fel-Fe2 bond length [2.4722(10) A] is close to other
phosphine-containing analogues [11-15].
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