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At present it is universally recognized that square-
planar platinum(II) cis-diamines, unlike their trans-
isomers, are inclined to the formation of linear chains 
with short distances Pt···Pt < 3.5 Å, i.e. to the forma-
tion of coordination supramolecular constructions [1]. 

Examination of the X-ray structural data for cis- 
and trans-[Pt(NH3)2Cl2] complexes [2] allows an as-
sumption that the column motive in the mutual arran-
gement of cis-[Pt(NH3)2Cl2] species provides favorable 
conditions for the appearance of intermolecular non-
covalent interactions between them, which signify-
cantly define properties of a complex as a whole. Analo-
gous intermolecular interactions in palladium(II) com-
pounds are poorly investigated because of high pro-
pensity of cis-isomers to isomerize into trans-forms. 

The action of thiourea on platinum(II) diaminate 
cis-complexes results in the full substitution of thio-
urea molecules for all intraspherical ligands [3]. 
However, according to experimental data, 1,10-phena-
throline (phen) molecules are not replaced by thiourea 
(tu) molecules. It allows us to study Pd–Pd 
intermolecular interactions in palladium(II)complexes 
with thiols. 

In the present publication we describe the synthesis 
and X-ray crystallographic analysis of a new palla-
dium(II) mononuclear complex with thiourea. The 
complex [Pd(phen)(tu)2](NO3)2 (I) crystallizes in the 
monoclinic crystal system with the P-1 space group, a 
10.32, b 13.29, c 15.33 Å, α 92.98, β 94.42, γ 108.64, 
V 1979.97 Å3, Z 2, R 4.59%. The main structural unit 
in the crystal structure of complex I is the PdNNSS 
square-planar fragment formed by a phenathroline 
molecule and two thiourea molecules coordinated to 
palladium through sulfur atoms (NPdN 81.07, SPdN 
95.08 and 95.86, SPdS 87.82°). Molecules of the com-

plex form dimers with the Pd···Pd distance of 3.46 Å 
and the average interplanar distance of ~3.3 Å. A com-
plicated system of hydrogen bonds including bonds 
with outer-sphere nitrate ions was found in the crystal 
structure of the complex.  

Bis(S-thiourea)(1,10-phenathroline)palladium(II) 
nitrate. To a suspension of 150 mg (0.419 mmol) of 
Pd(phen)Cl2 in 20 ml of water prepared by the mo-
dified procedure [4], 142.5 mg (0.839 mmol) of 
AgNO3 dissolved in a minimal amount of water was 
added. The mixture was homogenized and heated on a 
water bath over 30 min. A precipitate of AgCl was 
filtered off, and 31.9 mg (0.419 mmol) of thiourea 
dissolved in alcohol was added to the reaction mixture. 
Orange rodlike crystals precipitated from the solution 
in some days. Yield 30% (with respect to Pd). IR 
spectrum (KBr), cm–1: 3307, 3131, 3063, 1647, 1516, 
1426, 1367, 1331, 851, 820, 716, 485. Found, %: C 
30.14; Н 3.12; Pd 19.58; N 19.36; S 11.67. 
C14H16N8O6PdS2. Calculated, %: C 29.87; Н 2.87; Pd 
18.91; N 19.91; S 11.39. 

Crystallographic data of complex I are deposited in 
the Cambridge bank of structural data (CCDC 800840).  
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