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Crystal structures of (NMe4)2 [MnlI(SePh)4] and (NMe4)2 [Mnll(SPh)4]
were determined to compare their structures, properties and catalytic
activities. Both complexes have a tetrahedral geometry of MnSeq or MnSy
core. An unusual difference (0.22 A) between Mn-Se and Mn-S distances, and
a large difference (0.22 A) between Se-C and S-C were found, compared with
those (0.11 A and 0.15 A, respectively) in (NMe4)2[MI(QPh)4] M = Cd, Zn; Q =
Se, S). The differences are ascribed to the stronger Mn-S =n-bonding character
than those of Cd-S, Zn-S and Fe-S.

Importance of cysteine thiolate coordination in many metalloenzymes is well known.
Manganese(II-IV) complexes have been investigated as models of biological redox sites. Unique
function of a selenocysteine ligand has been found for some oxidoreductases such as formate
dehydrogenasel) and hydrogenase.z) Biologically relevant redox reaction by Mn(II) complexes
having thiolate or selenolate ligands is of interest since dioxygen is available as oxidant in
biological systems. Only a few studies using Mn(II) thiolate model complex have concerned with
the air oxidation of organic substrates.3) We have communicated the catalytic activity of
(NMe4)2 [Mnll(QPh)4] (Q = Se, S) for the air oxidation of benzoin, benzhydrol and benzaldehyde.4)

In this paper, the crystal structures of (NMeg)2[Mn(SePh)4] (1)5) and (NMe4)2[Mn(SPh)4]
(2)6) are described to compare the nature of Mn-Se and Mn-S bondings. 1 and 2 were synthesized
from MnCl2-4H20O and Me4NCl, and Me3SiSePh7) or thiophenol in methanol as described for the
synthesis of (NMe4)2[Zn(QPh)4] and (NMeq)2[Cd(QPh)4] in the previous paper.s) Both complexes

are air sensitive.

Table. 1. Comparison of the average distances of M-Q and Q-C bonds in [MH(QPh)4]2'

M) M - Se M-S Difference MID Se-C S-C Difference
Mn 2.564 A 2.346 A 0.22 A Mn 1903 A 1.680 A 022 A
Fe 2.4602) 2.353b) 0.11 Fe 1.9072)  1.767b) 0.14
Zn 2.469€) 2.357¢) 0.11 Zn 1.907¢)  1.760¢) 0.15
cd 2.649¢) 2.541¢) 0.11 cd 1.903¢)  1.755°) 0.15

a) Ref. 13. b) Ref. 9. c¢) Ref 8.
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Generally, a regular tetrahedral geometry of MHQ4 cores was found for these complexes where
M(II) = Mn, Fe, Zn, Cd. The crystal structure of 2 is similar to that of (NEtg)7[Mn(SPh)4] already

reported.lo’ll) Table 1 lists the M-Q bond distances and their differences between Q = S and Se.
Interestingly, average Mn-Se distance (2.564 A) in 1 is longer than average Mn-S distance (2.346
A) in 2. The difference between Mn-Se and Mn-S is 0.22 A which is abnormally large, compared
with other (NMe4)2[M(QPh)4] as briefly described in a review.12) Surprisingly, an unusually

small S-C distance (1.680 A) was found for 2. The average value of 1.903 Aforlisa regular Se-C
distance as those in (NMe4)2[M(SePh)4]. Thus, the difference (0.22 A) between Se-C and S-C in

both Mn(Il) complexes is larger than those (0.15 A) in the corresponding Zn(II) and Cd(I)

complexes. Recently, Ibers and coworker has reported the crystal structure of
(NEt4)2[Fe(SePh)4]-MeCN which also has almost the same differences (0.1 A and 0.14 A) between

the average S-C and Se-C distances and between Fe-Se and Fe-S distances, respectively, compared
with the corresponding (NEt4)2[Fe(SPh)4] reported in the literature.13:14)  The unusual Mn-S
bond distance is thus ascribed to the stronger donative m-bonding character of Mn-S than those of
Zn-S, Cd-S, and Fe-S. This donative bonding reduces the ionicity of Mn-S bonding and thus the Mn-
S bond becomes somewhat more covalent than the Mn-Se bond in 1. The short S-C distance in 2 is
also due to larger m-interaction between S pm and phenyl n orbitals. The ionic character of the
Mn-Se bond corresponds to the positive-shifted reduction potential for 1 and higher oxidation

catalysis of 1 for organic substances as described in the previous paper.4)
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