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Two novel metal chelates with MN,S, coordination: bis[M(2-pyridyl)thiosal icyl idene-~~ino-~nickel(11) 1 and 
bis{l-isopropyl-3-methyl-4-[~(2-pyridyl)imino-~methy]pyrazole-5-thioato-~opper(ll) 2 have been investigated; both 
contain an additional potentially active nitrogen centre in the a-pyridyl substituents on the irnino groups, but X-ray 
structural investigation shows that in neither case is the pyridyl nitrogen atom coordinated to the metal; complex 1 has a 
slightly distorted cis-planar configuration with a dihedral angle between the NNiS and N'NiS' planes of 13.5' and a 
shortened S...S distance, 2.864(5) A, while the Cu atom in 2 has a cis-distorted tetrahedral coordination [dihedral angle 
between NCuS and N'CuS' planes 57.6", S...S distance 3.178(4) A]. 

I n  recent years variations in  the structures o f  Schiff base 
complexes containing potentially active groups for additional 
coordination,'" including the pendant-arm macro cycle^,^ have 
been extensively studied. Evidence for the presence of extra- 

p 
coordination in  solution was obtained for N-(2-pyridy1)salicyl- 
ideneaminato complexes of Nil', Cu" and The coordi- 
nation of  an N(Py) atom to a neighbouring metal atom leading 

(pil2 - 
to oligomerization of a complex was established in  the crystal 
structure of tetrameric [(salPy)C~(N0,)H~0],.~ Intramolecular 
coordination to the same metal atom (tridentate chelating 1 
coordination) has been reported in  only one case: the crystal 
structure of the pentacoordinated bis[2-mercapto-5-ethyl-3-N- 

Mendeleev Commun., 1992, 2(1), 30–32

Mendeleev
Communications



MENDELEEV COMMUN., 1992 

(2-pyridyl)thienylideneaminato]cobalt(~~) where one of two 
ligands acts in a tridentate fashion, with CO-N(Py) distance 
2.448 In this structure the configuration of the Co-poly- 
hedron was described as intermediate between a trigonal bipy- 
ramid and a tetragonal pyramid or as a monocapped tetrahe- 
dron. A recent structural investigation of bis[N-(2- 
pyridyl)salicylideneaminates] of  copper(^)^ showed them to 
have a tetracoordinated Cul' atom. That means that the N(Py) 
atom does not take part in coordination of the metal. 

In the present paper X-ray studies? of two novel metal 
chelates 1 and 2 with MN2S2 coordination sphere have been 
performed. Both compounds contain a potential donor nitro- 
gen centre in the a-pyridyl substituents at their coordinated 
imino groups. 

Compound 1 was prepared by template condensation of 
bis[thiosalicylaldehydato]nickel(~~)~ with 2-aminopyridine in 
chloroform; compound 2 was prepared according to ref. 9. The 
crystals used for the X-ray study were obtained by slow 
crystallization from a chloroform-hexane (1: 1) mixture for 1 
and from methanol for 2. 

As shown by magnetic susceptibility measurements, complex 
1 is diamagnetic both in the solid state and in chloroform 
solution. The magnetic moment of complex 2 in the solid state 
is 1.72 p, at 280 K. 

In compound 1 the nickel atom has a slightly distorted 
cis-planar N2S, environment (Fig. l), which is a characteristic 
feature of the Nil' thiosalicyliminates with sterically non-bulky 
~ubsti tuents . '~ The dihedral angle between the S(l)NiN(I l) and 

Fig. l Structure of complex 1. Selected bond lengths (A) and valence 
angles ("): Ni-S(1) 2.146(4), Ni-S(2) 2.162(3), Ni-N(I1) 1.92(1), 
Ni-N(21) 1.94(1); S(l)NiS(2) 83.3(1), S(I)NiN(l l ) ,  95.3(3), 
S(I)NiN(2I) 167.7(3), S(Z)NiN(I 1) 170.1(3), S(2)NiN(21) 90.2(3), 
N(l l)NiN(21) 92.8(4). 

t Crystal data for 1: C,,H,,N,S,Ni, M=485.2, monoclinic, space 
group Cc, a = 16.000(3) A, b = 16.55 l(4) A, c = 8.420(2) A, 
p= 103.50(2)", U=2168.2(8) A', Z=4,  D,= 1.49 g cm-'. Monochro- 
matized MO-Ka radiation, A = 0.7107 A, F=  l l .0 c m ' .  Final R and 
R, are 0.052 and 0.046 respectively, for 1206 reflections having 
I2 2 4 4 .  

For 2: C,,H2,N,S,Cu, M=580.2, monoclinic, space group C2/c, 
n=21.007(8) A, b=9.341(3) a, c =  18.620(8) A, P = 128.26(2)", 
U= 2869(2) A', 2 = 4 ,  D,= 1.34 g c m ' .  Monochromatized MO-Kol 
radiation, A = 0.7107 A, ~ 3 9 . 3  cm- '. Final R and R, are 0.044 and 
0.043 respectively, for 1131 reflections having I22u(I). 

Intensity data were collected at room temperature on a Syntex P2, 
diffractometer by the o/20 scan method. The structures were solved by 
the Patterson method (SHELX). Atomic coordinates, bond lengths and 
angles and thermal parameters have been deposited at the Cambridge 
Crystallographic Data Centre. See Notice to Authors, J. Chem. Soc., 
Chem. Commun., Issue No. 1, 1992. 

Fig. 2 Structure of complex 2. Selected bond lengths (A) and valence 
angles ("): Cu-S(I) 2.230(2), Cu-N(1) 1.982(5); S(I)CuN(I) 100.2(2), 
S(I)CuS(l') 90.92(8), N(I)CuN(I ') 100.3(2). 

S(2)NiN(21) planes is 13.5". Metallocycles C,NSNi have an 
'envelope' conformation with the bending along the N-S axis 
of 21.4" and 44.7" for different rings within the same molecule. 
Owing to this bending the whole molecule has a stepped 
structure. The dihedral angle between the planar (k0.02 A) 
pyridine rings is 11.9". The pyridine nitrogen atoms are not 
coordinated to the nickel. As in other lanar N2S2 com- 
p l e~es , " , ' ~  the S . .+  distance of 2.864(5) X is much shorter 
than the distance corres onding to double the van der Waals 
radius of sulphur (3.70 8) ) . l 3  

The parameters of the EPR spectra of complex 2 in 
chloroform-toluene (1: 1) solution [g, = 2.076 + 0.005; 
A, = (50.4 5 0.2) X IO-,  cm- '1 and related frozen glass 
[gll=2.149?0.005; All=(131.3+-0.2)~ 10-4 cm-'; g, =2.036 
k0.005; A, =(17.0+0.2) X 10-4 cm-'] are consistent with 
those obtained for other essentially planar to tetrahedral 
distorted structures.14 

In the crystal structure of compound 2 (Fig. 2) the copper 
atom located on the two-fold axis has a significantly cis-distor- 
ted tetrahedral N2S2 environment with an angle between the 
planar ( + 0.036 A) metallocycles of 57.6" and shortened S . .  . S 
contacts of 3.178 A. The planar (+ 0.009 A) pyridyl substi- 
tuents are rotated around the C-N bonds by 45.5", relative to 
the plane of the metallocycles. As in complex 1, the pyridine 
nitrogen atoms do not coordinate the metal. 

As shown previously for nickel metallochelates, the anne- 
lation of the pyrazole ring to a chelate ring in Schiff base 
complexes stabilizes the tetrahedral s t r ~ c t u r e . ~  The structure of 
complex 2 shows that this tendency also operates for copper(11) 
metallochelates since neither aryl" nor pyridy15 substituents at 
the coordinated imino group lead to the replacement of the 
planar coordination by a tetrahedral one. 

An analysis of the bond lengths in metallocycles 1 and 2 
reveals that in both cases the ligands are in a delocalized 
iminothiolic tautomeric form.I6 
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