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Abstract

The reaction of 2( lH)-pyridinethione  (HL) with manganese(I1)  chloride in ethanolic solution results
in the formation of the yellow octahedral complex [Mn(HL)$&];  the crystal and molecular structure
of the complex reveals that the two chloride ligands occupy truns  axial sites and the four thione ligands
are S bonded in the equatorial positions (crystallographic data: space group C2/c,  a=13.038(1),
b=11.184(1),  c=17.353(1)  A, /3=104.61(l)“, Z=4, 1940 reflections with F>4rr(F),  R=0.029).

Introduction

The versatile ligand Z(W)-pyridinethione  (HL)
has been shown to form complexes with a wide range
of transition metals [l] in which it exhibits a variety
of bonding modes including monodentate S-bonded
HL, S-bonded L, S-bridging HL, S-bridging L, N,S-
chelating L and N,S-bridging  L. Manganese(I1)  is
a ‘hard’ metal ion [2] and many complexes with 0
and N donor ligands are known [3].  Manganese(I1)
complexes with ‘soft’ phosphine ligands have been
shown to possess a number of interesting and po-
tentially useful properties [4], and these observations
prompted us to investigate manganese(I1)  complexes
in the course of our investigations with the ambi-
dentate NS donor ligands [5].

Experimental

Infrared spectra were recorded in compressed KBr
pellets on Perkin-Elmer 983 or 1710 spectropho-
tometers; magnetic moments were measured at room
temperature using a Johnson Matthey MSBl  sus-
ceptibility balance. Electron impact (EI) and fast
atom bombardment (FAB) mass spectra were re-
corded on Kratos  MS-902, MS-30 or MS-890 spec-
trometers, with 3-nitrobenzyl  alcohol as the matrix
for the FAB spectra. 2(W)-Pyridinethione  was used
as supplied by Aldrich.

*Author to whom correspondence should be addressed.

Synthesis of trans-[iMn(HL),Cl,l
A solution of 2(W)-pyridinethione  (0.347 g, 3.1

mmol) and MnC12.4Hz0 (0.103 g, 0.52 mmol) in
ethanol (50 cm’) was heated to reflux for 4 h, after
which period the yellow solution was concentrated
in wacuo and allowed to cool, when yellow blocks
of the product separated (0.19 g, 60%). Anal. Found:
C, 40.5; H, 3.4; N, 9.6. Calc.  for C&12HzoMnN,S4:
C, 40.3; H, 3.4; N, 9.4%,  FAB-MS: mfz 596. IR: v
1576(vs),  1140(s), 729(s) cm-‘.

X-ray crystallography of trans-[Mn(HL),Cl,]
A pale yellow crystal obtained from methanol was

mounted on a glass fibre. All geometric and intensity
data were taken from this crystal using an automated
four-circle diffractometer (Stoe-Siemens) operating
in the 24-step 0-9 scan mode (w step width 0.04”,
step time 0.5-2.0 s per step, graphite-monochromated
M O KCY radiation). Pertinent crystallographic data
are given in Table 1.

Centrosymmetric direct methods were used to
locate the Mn, Cl and S atoms, followed by Fourier
difference techniques for the remaining non-hydrogen
atoms. Hydrogen atoms were placed in idealised
positions (C-H, 1.08 A) with a common isotropic
thermal parameter and allowed to ride on the relevant
heavier atom. The weighting scheme w-l=  r?F+
O.OOlOW*  gave satisfactory agreement analyses. The
final converted residuals were R = 0.029, R ’ = 0.035.
A final Fourier difference map showed no residual
electron density above c. 0.25 A-‘.
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TABLE 3. Bond distances (A) and bond angles (“) for puns-[Mn(HL),CI,] 

Mn( l)-CI( 1) 2.498( 1) 
Mn(l)--S(2) 2.656( 1) 
C(l)-C(2) 1.407(3) 
C(2)-c(3) 1.367(3) 
C(4)-C(5) 1.359(4) 
C(7)-~(2) 1.698(2) 
C(7)-c(l2) 1.406(3) 
C(9)-c(IO) 1.358(4) 
C(ll)-C(12) 1.361(4) 

Cl( l)-Mn(l)-S( 1) 78.7(l) 
Cl(l)-Mn(l)-S(2a) 85.1(l) 
S( 1)-Mn( 1)-S(2) 93.0(l) 
S( I)-Mn( l)-S(2a) 87.0( 1) 
Mn( 1)-S( l)-Cl( 1) 114.7(l) 
S(l)-c(l)-C(2) 125.1(2) 
C(2)-c(l)-N(6) 116.0(2) 
C(2)-c(3)C(4) 120.8(2) 
C(4)-C(5)-N(6) 119.6(2) 
S(2)-C(7)-N(8) 121.3(2) 
N(8)-C(7)-C(12) 115.5(2) 
N(8)-C(9)-C( 10) 120.5(3) 
c(1o)-c(11)-c(12) 120.7(2) 

Mn(l)-S(l) 
C(l)-S(1) 
C(l)-N(6) 
C(3)-c(4) 
C(5)-N(6) 
C(7)-N(8) 
C(9)-N(8) 
C(lO)-C(ll) 

CI( l)-Mn(l)-S(2) 
Cl(l)-Mn(l)-S(la) 
S(l)-Mn(l)-S(2) 
Mn(l)-S(2)-C(7) 
S(l)-c(l)-N(6) 
C(l)-c(2)-~(3) 
C(3)-C(4)-c(5) 
C( l)-N(6)-C(5) 
S(2)-c(7)-c(l2) 
C(7)-N(8)-C(9) 
c(9)-C(lo)-c(11) 
C(7)-C(12)-C(l1) 

2.684( 1) 
1.713(2) 
1.354(3) 
1.399(3) 
1.351(3) 
1.363(3) 
1.351(3) 
1.398(4) 

94.9(l) 
101.3(l) 
93.0( 1) 
114.7(l) 
118.9(2) 
120.4(2) 
118.4(2) 
124.7(2) 
123.2(2) 
124.0(2) 
117.9(2) 
121.3(2) 

c-l I’ 
Y s 
” 

HL 

Fig. 1. The molecular structure of truns-[Mn(HL),Cl,] 
showing the numbering scheme adopted. 
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