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Abstract: The organometallic chemistry of platinum covers a huge field, as shown by a recent survey covering the crys-
tallographic and structural data of almost one thousand organometallic derivatives. About nine percent of those deriva-
tives exist as isomers and are summarized in this review and include distortion (90 %), cis - trans (6%) and ligand isomer-
ism (4%). These are discussed in terms of the coordination about the platinum atom, and correlations are drawn between 
donor atom, bond length and interbond angles, with attention to any trans - effect. 

Distortion isomers, differing only by degree of distortion in Pt-L bond lengths and L- Pt -L bond angles, are the most nu-
merous. They are also spread over a wider range of oxidation states of platinum, (zero, +1, +2, +4, mixed valence +1 plus 
+2 and +2 plus +4), compared to cis-trans and ligand isomerism in which only +2 is found. 
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1. INTRODUCTIONS 

 The organometallic chemistry of platinum covers a vast 
range of compounds as shown by a recent survey covering 
the crystallographic and structural data of almost one thou-
sand examples [1-4]. Systematic studies in the field of 
stereoselectivity of complexes over the last 50 years have 
become of increasing interest since this is very often related 
to important stereospecificity of biological systems, and the 
catalysis and stereochemical effects in technical processes. 
Isomers can be broadly classed into two major categories, 
structural and stereoisomers. The former can be divided into: 
ionization, hydrate, coordination, linkage and polymerization 
sub-categories. The latter can be divided into geometric (cis-
trans, fac-mer), optical, ligand and distortion isomerism. 

 Recently [5] we analyzed and classified over two hun-
dred isomeric examples of platinum monomeric coordination 
complexes about sixty five percent of which are distortion 
isomers, about 30% cis – trans and the remainder mixed 
isomers (cis-trans plus distortion) and ligand isomerism. Dis-
tortion isomers, differing only by degree of distortion in Pt–
L distances and L-Pt-L angles, are by far the most numerous. 

 In this review we analyze and classify isomers of plati-
num organometallic complexes, to show that stereoisomers 
are more common than structural isomers, and, surprisingly, 
that distortion isomerism is again more common than the 
better known cis – trans isomerism. The aim of this manu-
script is to discuss the factors which could lead to a better 
understanding of stereochemical interaction within the coor-
dination sphere of platinum organometallic compounds, and 
to examine some cooperative effects between isomeric types. 

 The system has been classified according to the coordina-
tion number of the platinum, and further subdivided in each  
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group into monomers and oligomers. The compounds have 
been listed and referenced in order of increasing coordina-
tion number, increasing complexity of the coordination 
sphere, and increasing atomic number of the principal coor-
dinating ligand. Where the oxidation number for a platinum 
atom is not designated, it may be taken to be platinum(II). . 

2. DISTORTION ISOMERISM 

 The coexistence of two or more species differing only by 
degree of distortion of M-L bond distances and L-M-L bond 
angles is typical of the general class of distortion isomers 
[6]. There are almost one hundred examples in the chemistry 
of platinum organometallic compounds. The platinum oxida-
tion states in these isomers are found in the oxidation states 
of zero, +1,+2 (the most common) and + 4. 

2.1. Mononuclear Complexes 

2.1.1. Isomeric Forms 

 Crystallographic and structural data for mononuclear 
platinum organometallic compounds which exist in two [7-
36] and even three [37] isomeric forms are gathered in Table 
1. Colourless Pt(PPh3)3CO, monoclinic [7] and rhombohe-
dral [8] are the only examples of a pair of Pt(0) distortion 
isomers. The isomers consist of three bulky unidentate PPh3 
ligands and CO ligand in an approximately tetrahedral ge-
ometry about each Pt(0) atom. 

 There are thirty six Pt(II) [10-34] and one Pt(IV) [35,36] 
distortion isomers which exist in two isomeric forms with 
homo- as well as hetero– crystal classes and pale yellow 
[Pt( -CH2Cl)( 3-tmba)Cl] [37] exists in three monoclinic 
isomeric forms (Table 1). 

 In twelve derivatives both isomeric classes belong to the 
homo-monoclinic [11, 21-28], orthorhombic [18], triclinic 
[19,20] and tetragonal[35,36]. The remaining examples dif-
fer from each other not only by degree of distortion but also 
by crystal class. In twelve of these one isomer is monoclinic 
and the other orthorhombic [9,13,14,29-33]. In two examples 
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Table 1. Crystallographic and Structural Data for Mononuclear Platinum Organometallic Compounds – Distortion Isomersa 

COMPOUND 

(colour) 

Cryst. cl. 

SPACE GR. 

Z 

a[Å] 

b[Å] 

c[Å] 

[°] 

[°] 

[°] 

Chromo- 

PHORE 

Pt – L 

[Å] 

L – Pt – L 

[°] 

Ref. 

Pt0(PPh3)3(CO) 

(colourless) 

m 

P21/n 

4 

11.275(5) 

30.904(8) 

13.298(5) 

 

91.6(1) 

PtP3C Ph3P
b 

OC 

2.334(8,1) 

1.86(3) 

P,Pb 

P,C 

111.4(3,2.3) 

107(1,2) 

[7] 

Pt0(PPh3)3(CO) 

(colourless) 

rh 

P3 

3 

19.01(1) 

 

10.780(5) 

 PtP3C  not given  not given [8] 

cis-Pt(Me)2(MeNC)2 

(colourless) 

m 

C2/c 

8 

26.584(2) 

6.062(1) 

11.318(1) 

 

108.038(7) 

PtC4 MeC 

MeNC 

2.065(30,5) 

1.99(2,3) 

C,C 90.0(9,5.3) 

174.2(9,9) 

[9] 

cis-Pt(Me)2(MeNC)2  

(colourless) 

or 

Pbcn 

8 

25.313(1) 

6.0161(7) 

11.375(1) 

 PtC4 MeC 

MeNC 

2.062(8,6) 

1.966(8,13) 

C,C 90.0(3,3.9) 

175.6(3,8) 

[9] 

Pt( 2-C8H4O2)(PPh3)2 

(red) 

m 

P21/c 

4 

11.79 

22.27 

15.64 

 

122.0 

PtC2P2     [10] 

Pt( 2-C8H4O2)(PPh3)2 

(blue) 

tr 

P-1 

2 

9.740 

9.797 

19.610 

99.9 

96.9 

105.6 

PtC2P2     [10] 

Pt{ 2-CH2C6H4PBut(o-tolyl)}2 

(colourless) 

m 

P21/n 

2 

12.59(2) 

10.69(2) 

12.44(2) 

 

103.7(1) 

PtC2P2 
2C 

2P 

2.15(2) 

2.238(4) 

C,P 82.6(6)c [11] 

Pt{ 2-CH2C6H4PBut(o-tolyl)}2 

(colourless)   

m 

C2/c 

4 

11.98(1) 

17.63(2) 

15.39(2) 

 

97.0(1) 

PtC2P2 
2C 

2P 

2.08(3) 

2.295(6) 

C,C 

P,P 

C,P 

84.1(9) 

109.5(2) 

83.3(7)c 

[11] 

Pt(SMe2)2(Ph)Cl 

(pale yellow) 

tr 

P-1 

2 

7.9076(6) 

8.994(6) 

9.998(1) 

85.88(1) 

80.600(9) 

76.668(7) 

PtS2CCl S 

PhC 

Cl 

2.293(2,4) 

2.004(5) 

2.420(1) 

S,S 

C,Cl 

S,C 

S,Cl 

178.51(5) 

179.9(1) 

89.5(1,4.5) 

90.5(1,4.6) 

[12] 

Pt(SMe2)2(Ph)Cld 

(pale yellow) 

m 

P21/n 

8 

10.106(1) 

13.046(3) 

20.939(3) 

 

94.39(1) 

PtS2CCl S 

PhC 

C 

2.295(4,4) 

1.99(1) 

2.404(3) 

S,S 

C,Cl 

S,C 

S,C 

170.8(1) 

177.7(4) 

85.7(4,3) 

94.4(1,6) 

[12] 

    PtS2CCl S 

PhC 

C 

2.287(4,8) 

1.99(1) 

2.403(4) 

S,S 

C,Cl 

S,C 

S,C 

171.9(1) 

177.2(3) 

86.0(4,2) 

94.1(1,1.1) 

 

Pt(Pcy3)2(H){  -C(CHO)(CO)} 

(pale yellow) 

m 

P21/a 

4 

19.404(9) 

11.889(6) 

18.534(9)  

 

91.3(1) 

PtP2HC P 

H 

C 

2.284(3,3) 

not given 

2.14(1) 

P,P 165.4(2) [13] 
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Pt(Pcy3)2(H){  -C(CHO)(CO)} 

(pale yellow) 

or 

Fdd2 

8 

31.204(14) 

15.449(6) 

18.467(8) 

 PtP2HC P 

H 

C 

2.291(3,0) 

not given 

2.08(1) 

P,P 

P,C 

164.0(3) 

98.3(4) 

[14] 

Pt(PMe3)2( -hfp)(Me) 

(white) 

m 

P21/a 

4 

12.056(3) 

16.938(3) 

9.156(3) 

 

104.91(2) 

PtP2OC Me3P 

 

MeC 

O 

2.181(4) 

2.317(4) 

2.13(2) 

2.07(1) 

P,P 

O,C 

P,O 

 

P,C 

101.6(2) 

89.6(5) 

80.6(3) 

171.6(3) 

88.3(5) 

169.7(5) 

[15] 

[Pt(PMe3)2( -hfp)(Me)].hfpH 

(white) 

trg 

P31 

3 

9.347(6) 

 

23.317(3) 

 PtP2OC Me3P 

 

MeC 

O 

2.199(8) 

2.334(8) 

2.07(3) 

2.06(3) 

P,P 

O,C 

P,O 

 

P,C 

96.9(3) 

86(1) 

88.0(7) 

175.0(7) 

89(1), 174(1) 

[16] 

Pt( 3-bdpep)Cl 

(white) 

or 

Pbca 

8 

21.807(3) 

17.020(5) 

16.519(2) 

 PtP2CCl 3P 

3C 

Cl 

2.261(6,8) 

2.200(2) 

2.368(6) 

P,P 

C,Cl 

P,C 

P,Cl 

163.4(2) 

178.5(5) 

81.7(6,5)c 

98.3(2,8) 

[17] 

[Pt( 3-bdpep)Cl].CHCl3 

(white) 

m 

P21/c 

4 

 11.850(2) 

15.150(3) 

19.837(2) 

 

98.69(1) 

PtP2CCl 3P 

3C 

Cl 

2.271(2,3) 

2.003(9) 

2.384(2) 

P,P 

C,Cl 

P,C 

P,Cl 

163.1(1) 

177.6(3) 

81.8(3,6)c 

98.3(1,1) 

[17] 

Pt( 3-hxmba)Cl2 

(colourless) 

or 

P212121 

3 

16.21 

12.23 

8.01 

 PtC3Cl2 
3C 

 

Cl 

2.05(2) 

2.11(2,1) 

2.339 

2.433 

Cl,Cl 

C,Cl 

89.3(1.0) 

89.7(1.0) 

178.6(1.0) 

[18] 

Pt( 3-hxmba)Cl2 

(colourless) 

or 

P212121 

3 

23.53 

7.49 

8.69 

 PtC3Cl2 
3C 

 

Cl 

2.05(2) 

2.11(2,1) 

2.334 

2.430 

Cl,Cl 

C,Cl 

90.8(1.0) 

86.9(1.0) 

174.7(1.0) 

[18] 

[Pt{ 3-CH2C(SPh)CH2}. 

(PPh3)2]BF4CHCl3 

(pale yellow) 

tr 

P-1 

2 

12.842(3) 

12.989(3) 

13.589(5) 

89.85(2) 

92.98(3) 

106.66(2) 

PtC3P2 
3C 

 

Ph3P 

2.177(6,0) 

2.204(6) 

2.290(2,4) 

C,C 

 

P,P 

C,P 

37.1(2,5)e 

66.9(2) 

101.90(6) 

95.3(2,2.8) 

128.6(2,1.9) 

161.3(2,2.9) 

[19] 

[Pt{ 3-CH2C(SPh)CH2}. 

(PPh3)2]BF4CHCl3 

(pale yellow) 

tr 

P-1 

2 

11.285(3) 

11.615(2) 

17.946(2) 

106.57(1) 

91.44(1) 

106.43(2) 

PtC3P2     [20] 

(PPh4)[PtCl3(
2-C4H8O2)] 

(yellow) 

m 

P21/c 

4 

13.665 

7.471 

27.402 

 

102.08 

PtCl3C2 Cl 

2C 

2.296(9,5) 

2.14(3,4) 

Cl,Cl 

 

C,C 

88.8(3,4) 

177.3(4) 

38.1(9)e 

[21] 

(NEt4)[PtCl3(
2-C4H8O2)] 

(pale yellow) 

m 

P21/n 

4 

7.728(4) 

17.763(6) 

13.418(9) 

 

103.71(1) 

PtCl3C2 Cl 

 
2C 

2.300(2,8) 

2.324(2) 

2.128(7) 

2.208(7) 

Cl,Cl 

 

C,C 

Cl,C 

90.0(1,8) 

179.2(9) 

37.1(3)e 

161.5(3,4.3) 

[22] 
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PtCl3(
2-C4H10N-2) 

(orange yellow) 

m 

P21/c 

4 

10.248(3) 

10.388(1) 

8.414(1) 

 

97.96(2) 

PtCl3C2 Cl 

 
2C 

2.298(7,10) 

2.339(7) 

2.14(3,2) 

Cl,Cl 

 

C,C 

89.0(3,6) 

177.2(2) 

38.1(10)e 

[23] 

PtCl3(
2-C4H10N-2) 

(yellow) 

m 

P21/c 

4 

7.2254(4) 

7.521(1) 

16.596(1) 

 

92.77(2) 

PtCl3C2 Cl 

 
2C 

2.297(6,4) 

2.320(6) 

2.165(20,15) 

Cl,Cl 

 

C,C 

88.8(3,2) 

177.5(2) 

37.8(10)e 

[24] 

PtCl3(
2-C5H12N-4) 

(yellow) 

m 

P21/c 

4 

6.435(1) 

9.372(11) 

16.737(13) 

 

100.6(1) 

PtCl3C2 Cl 

 

2C 

2.321(9,0) 

2.335(9) 

2.182(30,12) 

Cl,Cl 

 

C,C 

89.2(3,1.3) 

177.5(3) 

37.6(10)e 

[25] 

PtCl3(
2-C5H12N-4) 

(orange) 

m 

P21/c 

4 

10.504(7) 

10.627(10) 

9.608(8) 

 

106.9(1) 

PtCl3C2 Cl 

 
2C 

2.301(6,13) 

2.342(6) 

2.129(23,19) 

Cl,Cl 

 

C,C 

89.7(2,9) 

175.2(2) 

38.8(8)e 

[25] 

PtCl3(
2-C5H12N-2) 

(yellow) 

m 

P21/c 

4 

11.215(3) 

8.729(2) 

10.259(3) 

 

90.01(1) 

PtCl3C2 Cl 

 
2C 

2.314(5,2) 

2.321(4) 

2.097(14) 

2.183(14) 

Cl,Cl 

 

C,C 

88.4(1,4) 

174.5(1) 

38.1(5)e 

[26] 

PtCl3(
2-C5H12N-2) 

(yellow) 

m 

P21/c 

4 

10.530(3) 

9.037(3) 

10.067(3) 

 

105.50(3) 

PtCl3C2 Cl 

 

2C 

2.306(3,1) 

2.330(7) 

2.156(13,10) 

Cl,Cl 

 

C,C 

89.1(1,1.0) 

174.3(1) 

37.9(4)e 

[27] 

[PtCl3(
2-C4H12N2)]Cl 

(yellow) 

m 

P21/c 

4 

11.238(3) 

13.234(4) 

7.769(1)  

 

112.99(2) 

PtCl3C2 Cl 

 
2C 

2.305(4,4) 

2.330(4) 

2.134(15,2) 

Cl,Cl 

 

C,C 

89.0(2,5) 

177.7(2) 

39.5(6)e 

[27] 

[PtCl3(
2-C4H12N2)]Cl.0.5H2O 

(yellow) 

m 

C2/c 

4 

23.911(7) 

6.942(1) 

13.956(2)  

 

102.07(2) 

PtCl3C2 Cl 

 
2C   

2.302(2,9) 

2.342(2) 

2.130(8,19) 

Cl.Cl 

 

C,C 

88.6(1,5) 

176.11(9) 

38.9(3)e 

[28] 

PtCl3(
2-C5H11NMe) 

(yellow) 

or 

Pna21  

4 

18.623(7) 

8.385(2) 

7.261(2) 

 PtCl3C2 Cl 

 

2C 

2.273(9,12) 

2.336(2) 

2.19(4) 

2.24(3) 

Cl,Cl 

 

C,C 

91.6(3,5) 

176.7(3) 

37(1)e 

[29] 

[Pt(Cl3)(
3-C5H11NMe)].H2O 

(yellow) 

m 

P21/c 

4 

11.500(4)  

6.088(4) 

18.961(5) 

 

116.92(4) 

PtCl3C2 Cl 

2C 

2.289(4) 

2.329(4,5) 

2.141(12,10) 

Cl,Cl 

 

C,C 

88.8(1,6) 

174.8(2) 

38.2(6)e 

[30] 

Pt( 2-MeCH=CHMe)Cl2. 

( 1-pea) 

(yellow) 

m 

P21 

2 

12.87(2) 

6.58(1) 

8.86(1) 

 

102.38(15) 

PtC2Cl2N 2C 

Cl 
1N 

2.16(5,1) 

2.32(2,3) 

2.14(3) 

Cl,Cl 

Cl,N 

89(1) 

90(1) 

176(1) 

[31] 

Pt( 2-MeCH=CHMe)Cl2. 

( 1-pea) 

(yellow) 

or 

P212121 

4 

15.64(5) 

10.42(3) 

9.16(3) 

 PtC2Cl2N 2C 

Cl 

1N 

not given 

2.34(2,0) 

not given 

Cl,Cl 180 [32] 

Pt( 4-dph)Cl2 

(pale yellow) 

m 

C2/c 

4 

18.258(5) 

8.395(3) 

11.043(2) 

 

108.5(6) 

PtC4Cl2 
4C 

 

Cl 

2.19(2,0) 

2.30(2,0) 

2.324(5,0) 

C,C 

 

 

Cl,Cl 

C,Cl 

37.5(8)e 

81.9(7,3.3) 

11.0(7) 

83.9(5) 

101.0(4) 

161.8(7) 

[33] 

 



Stereochemistry of Platinum Organometallics  The Open Inorganic Chemistry Journal, 2007, Volume 1    5 

(Table 1). Contd….. 

Pt( 4-dph)Cl2 

(pale yellow) 

or 

Pbc21 

4 

6.484(2) 

20.484(5) 

12.719(9) 

 PtC4Cl2 
4C 

 

Cl 

2.15(4,5) 

2.30(3,4) 

2.292(8,14) 

C,C 

Cl,Cl 

36.8(3,5)e 

87.4(3) 

[34] 

PtIV( 2-phen)(Me)2(SePh)2 

(orange) 

tg 

I41/a 

8 

13.874(3) 

 

25.14(3) 

 PtN2C2Se2 
2N 

MeC 

Se 

2.143(6,0) 

2.056(8,0) 

2.4896(9,0) 

N,N 

C,C 

Se,Se 

77.2(2)c 

85.6(3) 

174.70(3) 

[35] 

PtIV( 2-phen)(Me)2(SePh)2 

(orange) 

tg 

I41/a 

8 

13.874(3) 

 

25.14(3) 

 PtN2C2Se2 
2N 

MeC 

Se 

2.143(6,0) 

2.056(8,0) 

2.4896(9,0) 

N,N 

C,C 

Se,Se 

77.2(2)c 

85.6(3) 

174.70(3) 

[35] 

PtIV( 2-phen)(Me)2(SePh)2 

(orange) 

tg 

I41/a 

8 

13.918(2) 

 

25.432(5) 

 PtN2C2Se2 
2N 

MeC 

Se 

2.120(18,0) 

2.092(20,0) 

2.495(3,3) 

N,N 

C,C 

Se,Se 

75.0(7)c 

87.4(9) 

175.4(1) 

[36] 

[PtIV( -CH2Cl)( 3-tmba)Cl] 

(pale yellow) 

m 

P21/n 

4 

7.578(1) 

15.950(3) 

10.885(2) 

 

107.26(2) 

PtC3NCl C 

3C 
3N 

Cl 

2.016(11) 

2.127(9,9) 

2.176(7) 

2.310(3) 

C,C 

 

C,N 

 

 

N,Cl 

C,Cl 

38.4(4)e 

93.7(4,4.4) 

82.4(3)c 

90.8(3) 

179.6(4) 

92.2(2) 

87.6(4) 

160.7(3,1.4) 

[37] 

[Pt( -CH2Cl)( 3-tmba)Cl] 

(pale yellow) 

m 

P21/c 

4 

8.464(2) 

9.563(2) 

15.112(3) 

 

94.68(2)   

PtC3NCl C 

3C 
3N 

Cl 

2.057(13) 

2.251(15,4) 

2.086(9) 

2.301(3) 

C,C 

 

C,N 

 

N,Cl 

Cl,Cl 

34.9(5)e 

162.5(5,4.9) 

83.3(4)c 

92.7(5,1.9) 

175.1(3) 

90.3(4,3.9) 

[37] 

[Pt( -CH2Cl)( 3-tmba)Cl] 

(pale yellow) 

m 

P21/n 

4 

6.575(2) 

12.141(2) 

16.129(3) 

 

101.10(2) 

PtC3NCl C 
3C 

3N 

Cl 

2.03(2) 

2.13(2,0) 

2.18(1) 

2.318(5) 

C,C 

 

C,N 

 

 

N,Cl 

Cl,Cl 

37.0(4)e 

94.2(4,2.8) 

83.1(3)c 

89.4(3) 

178.7(3) 

92.5(2) 

87.2(3) 

161.4(3,4.2) 

[37] 

Footnotes: a.) Where more than one chemically equivalent distance or angle is present, the mean value is tabulated. The first number in parenthesis is the e.s.d., and the second is the 
maximum deviation from the mean. 
b). The chemical identity of the coordinated atom or ligand is specified in these columns. 
c). Five-membered metallocyclic ring. 
d). There are two crystallographically independent molecules. 
e). Three membered metallocyclic ring. 

one is monoclinic and the other triclinic [10,12]. For the re-
mainder, the mixture is monoclinic and trigonal [15,16].  

 There is an example, [Pt(SMe2)2(Ph)(Cl)] [12] which 
exists in two isomeric forms where one form contains two 
crystallographically independent molecules. 

 Each Pt(II) atom with the chromophores: PtC4, PtC2P2, 
PtS2CCl, PtP2HC, PtP2OC and PtP2CCl has a square-planar 
arrangement with a different degree of distortion [9-17]. The 
remaining Pt(II) examples with the chromophores: PtC3X2 
(X = Cl [8] or P [19, 20] ), PtCl3C2 [21 - 30] and PtC2Cl2N 

[31, 32] and PtC4Cl2 [33, 34] are a  – complexes. Each 
Pt(II) atom (PtC3X2) is found in the square-planar arrange-
ment with two X in cis – position, The one C atom  - 
bonded to the Pt atom (Pt – C, 2.40 Å average) and the cen-
ter of the doubled bond (Pt – C,  2.10 Å of the respective 
tridentate C donor atoms ligand, occupy the other sites of 
coordination. Each Pt(II) atom in PtCl3C2 [21 - 30] is square 
coordinated with three chlorine atoms and the double bond 
of the respective ligand. In Pt( 4-dph)Cl2 monoclinic [33] 
and orthorhombic [34] a square planar geometry about each 
Pt(II) atom is built up by two chlorine atoms in cis– position 
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and two centers of double bond of the 2,5 – diphenyl-1,5-
hexadiene ligand. 

 Each Pt(IV) atom in Pt( 2-phen)(Me)2(SePh)2 [35, 36] is 
a tetragonal -.bipyramidally coordinated (PtN2C2Se2) with Se 
atom in the axial positions with Se – Pt – Se bond angles of 
174.6° (average). 

 As mentioned above, pale yellow [Pt( -CH2Cl )( 3–
tmba)Cl] [37] exists in three monoclinic isomeric form and 
one example structure is shown in (Fig. 1). In all three mole-
cules the five membered ring Pt, N, C(1), C(2), C(3) has a 
C(2) envelope conformation, with the Pt, C(3), C(4) plane 
inclined at 101.4, 98.9 and 102.9°, respectively to the coor-
dination plane Pt, N, C(1), C(9). Otherwise, the bond lengths 
and angles are not unusual (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1). Structure of one isomeric form of [PtII( -CH2Cl )( 3–
tmba)Cl] [37]. 

2.1.2. Crystallographically Independent Molecules 

 Crystallographic and structural parameters of monomeric 
platinum organometllic compounds contain two, three and 
four crystallographically independent molecules within the 
same crystal are given in Table 2. There are thirty six deriva-
tives, which contain two crystallographically independent 
molecules within the same crystal [12, 37-71]. One deriva-
tive contains three such molecules [72] and another one de-
rivatives has four such molecules [73]. In these derivatives 
the platinum atoms are found in the oxidation states of zero 
(x5) [38-42], +2 (x 27) [12, 37, 43-65, 72, 73] and +4 (x 6) 
[66-71]. The derivatives belong to the triclinic (x 17), mono-
clinic (x 16) and orthorhombic (x 5) classes. 

 In pale yellow Pt( 2- bchp)2
 [38] the pair of homobiden-

tate bchp ligands (C, C´-donors) with two three – membered 
rings creating a distorted tetrahedral geometry about the 
Pt(O) atom (PtC4) with differing degrees of distortion. The 
mean Pt – C bond distances are 1.99 Å (molecule 1) and 
2.01Å (molecule 2). 

 In another three Pt(0) derivatives Pt( 2-CL)(PPh3)2 (CL 
is HC=C6H10OH [39], had [40] and bcn [41] a homobiden-
tate (C, C´- donors ) ligand and two PPh3 ligands create a 
tetrahedral arrangement about each Pt(0) atom (PtC2P2), with 
differing degrees of distortion. In Pt0( 2-sti)( 2-chirophos) 
[42] a homobidentate sti (C, C´- donors and chirophos (P,P´- 
donors) ligands form two metallocycles, three - and five – 

membered, with the mean C – Pt -C and P – Pt – P bite an-
gles of 39.3(2)°, and 87.13(6)° (molecule 1), and 39.9(3)° 
and 86.55(6)° (molecule 2). 

 The overall data (Table 2) shows that there are twenty 
two Pt(II) derivatives in which each Pt(II) atom has a square 
planar geometry with different degrees of distortion. There is 
wide variety of the chromophores: PtN3C [43], PtN2C2 [44], 
PtC2P2 [45-47], PtN2CX (X = Cl [48, 49] or P [50]), PtC2NX 
(X = Cl [51] or I [52]), PtCl2NC [53, 54], PtS2CCl [12], 
PtP2HC [55], PtP2CX (X = Cl [56, 57] or I [58]), [PtNCClP 
[59, 60], PtCClSP [61] and PtNCSAs [73]. 

 Remaining Pt(II) derivatives with the chromophores 
about the Pt(II) atoms: PtC3X2 (X = Cl [37] or P [62]), 
PtC2Cl2N [63] , PtC4NS [64] and PtC3ClP [72] are -
complexes. Each Pt(II) atom is square coordinated. 

 The structure of dark red [Pt( 2-PhC CPh)( 2-
dmphen)I2].CHCl3 [65] contains two crystallographically 
independent molecules, of which one is shown in (Fig. 2), 
and disordered chloroform molecule. Each complex has a 
crystallographically imposed Cs and an approximate C2v 
symmetry with the mirror plane bisecting the dmphen and 
the diphenylacetylene moieties and comprising the PtI2 
fragment The platinum(II)atom exhibits a tetragonal bipyra-
midal coordination. In the axial positions are iodides atoms 
and the equatorial sites are occupied by the two nitrogen 
atoms of the bidentate dmphen ligand and by carbon atoms 
of diphenylacetylene (PtN2C2I2). 

 In six Pt(IV) derivatives [Pt( 2-bpy)( 2-mq)(Me)2]2BF4 
[66], [Pt( 2-htpzb)(Ph)2(I)2]2(I)(I3) [67], Pt(CH2Ph)( 2-
thpy)2Br] [68], [Pt(Me)3(

2-dmpbpy)I] [69], [Pt(py)2{
2-

C3H4(Ph)2}Cl2] [70] and [Pt(Me3)(
2-C33H31NP2)I] [71] each 

Pt(IV) atoms is octahedrally coordinated : PtN3C3 [66], 
PtN3C2I [67], PtC3N2X (X = Br [68] or I [69]), PtN2C2Cl2 
[70] and PtC3NPI [71], with different degrees of distortion 
(Table 2). 

2.2. Bi -, Tri- and Tetranuclear Complexes 

 There are eleven binuclear [74-83], three trinuclear [84-
86] and three tetranuclear [87-89] derivatives which contain 
two crystallographically independent molecules within the 
same crystal and their structural parameters are given in Ta-
ble 3. 

 Yellow Pt2( -S)(CO)2(PPh3)2 [74] is only example with 
Pt(I). In each dimer, the (PPh3)(CO)Pt-Pt(CO)(PPh3) unit 
with Pt(I) – Pt(I) bond distances of 2.5998(8) and 2.6008(8) 
Å, is bridged by a single -S atom. The Pt – S – Pt bridge 
angles are 70.1(1) and 70.2(1)°, respectively. 

 In pale orange derivative [Pt2(μ-C=CHPh)(PEt3)3 [75] 
non-equivalent fragments, (PEt3)(Br)Pt and Pt(Br)(PEt3)2 , 
are both bridged unsymmetrically by a -C=CHPh ligand 
and linked by a Pt(II) – Pt(II) bond. The Pt – Pt bond dis-
tances are 2.682(1) and 2.687(1) Å, respectively.  

 Structure of yellow derivative [76] consists of discrete 
[Pt2( -H)( -PPh2)(Ph)(PPh3)3]

+ cations and BF4
- - anions. 

The Pt(II) – Pt(II) bond distances are 2.889(2)Å (molecule 1) 
and 2.912(3) Å (molecule 2). In each of the molecules, the 
Pt(II) atoms are in essentially square – planar arrangement, 
one with PtP3H and the other with PtP2HC chromophores. 
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Table 2. Crystallographic and Structural Data for Mononuclear Platinum Organometallics which Contain Crystallographic Inde-
pendent Moleculesa 

COMPOUND 

(colour) 

Cryst. cl. 

SPACE GR. 

Z 

a[Å] 

b[Å] 

c[Å] 

[°] 

[°] 

[°] 

Chromo- 

PHORE 

Pt – L 

[Å] 

L – Pt – L 

[°] 

Ref. 

Pt0( 2-bchp)2 

(pale yellow) 

(at 183(2) K) 

m 

C2/c 

16 

15.739(5) 

15.023(5) 

41.998(9) 

 

? 

PtC4 
2Cb 1.98(2,2) 

2.00(2,1) 

C,Cb not given [38] 

    PtC4 
2C 1.98(2,8) 

2.03(2,1) 

 not given  

Pt0( 2-HC CC6H10OH)(PPh3)2 

(pale yellow) 

tr 

P-1 

2 

17.72(2) 

17.44(2) 

12.78(1) 

97.8(1) 

101.6(1) 

86.9(1) 

PtC2P2 
2C 

Ph3P  

2.083(13,14) 

2.302(4,4)  

C,C 

P,P 

C,P 

36.4(4)c 

109.3(1) 

107.3(4,6.3) 

[39] 

    PtC2P2 
2C 

Ph3P  

2.064(15,3) 

2.294(4,7) 

C,C 

P,P 

C,P 

37.4(5)c 

108.0(1) 

107.3(4,3.1) 

 

Pt0( 2-had)(PPh3)2
d 

(colourless) 

tr 

P-1 

4 

21.002(9) 

15.117(5) 

12.035(3) 

97.83(2) 

94.81(3) 

97.27(3) 

PtC2P2 
2C 

Ph3P 

2.055(14,13) 

2.258(3,2)  

C,C 

P,P 

37.3(5)c 

108.8(1) 

[40] 

Pt0( 2-bcn)(PPh3)2
d 

(pale yellow) 

tr 

P-1 

2 

11.34(1) 

11.90(2) 

16.14(1)  

79.4(1) 

70.4(1) 

67.2(1) 

PtC2P2 
2C 

 

Ph3P 

2.11 

2.16 

2.28(-,2) 

 not given [41] 

Pt0( 2-sti)( 2-chirophos) 

(yellow) 

(at 223 k) 

or 

I222 

16 

16.840(2) 

25.4756(3) 

37.1463(3) 

 PtC2P2 
2PP 

2P 

2.138(5,1) 

2.275(2,3) 

C,C 

P,P 

C,P 

39.3(2)c 

87.13(6)e 

117.0(2,1.4) 

155.8(2,3.5) 

[42] 

    PtC2P2 
2p 

2P 

2.122(6,4) 

2.273(2,2) 

C,C 

P,P 

C,P 

39.9(3)c 

86.55(6) 

116.9(2,3) 

156.5(2,4) 

 

[Pt( 3-dpp)(MeCN)]ClO4 

(yellow) 

tr 

P-1 

2 

13.322(3) 

13.877(3) 

14.164(6) 

86.74(3) 

105.87(3) 

108.93(2) 

PtN3C 3N 

 
3C 

1N 

1.940(8) 

2.231(8) 

2.00(1) 

1.970(9) 

N,N 

 

 

N,C 

78.6(3)e 

107.8(3) 

173.2(3) 

81.4(4)e 

92.2(4) 

159.8(4) 

[43] 

    PtN3C 3N 

 
3C 
1N 

1.918(8) 

2.193(8) 

1.97(1) 

1.981(8) 

N,N 

 

 

N,C 

79.3(3)e 

103.7(3) 

175.1(5) 

81.6(4)e 

95.6(4) 

160.6(4) 

 

[Pt( 2-bpy)(COMe)2]H(PF6)  

(orange) 

(at 220(2) K) 

m 

P21/a 

4 

21.147(6) 

14.355(2) 

23.036(4) 

 

116.78(2) 

PtN2C2 
2N 

C  

2.121(7,11) 

1.99(1,3) 

N,N 77.0(3,4)e [44] 
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(Table 2).contd….. 

    PtN2C2 
2N 

C 

2.128(7,14) 

1.98(1,4) 

N,N 76.3(3,3)e  

cis-Pt(C CPh)2(PPh3)2 

(colourless) 

tr 

P-1 

2 

15.25(1) 

15.41(1) 

21.20(1) 

88.9(1) 

102.8(1) 

119.1(1) 

PtC2P2 C 

P 

2.07(3,3) 

2.32(1,2) 

C,C 

P,P 

C,P 

86(1) 

98.4(3) 

87.7(9,5.5) 

172.2(9,5.0) 

[45] 

     PtC2P2 C 

P 

2.05(4,3) 

2.33(1,4) 

C,C 

P,P 

C,P 

86(1) 

100.4(3) 

86.7(9,2.6) 

171.8(9,3.5) 

 

[Pt 2-C10H14)(PPh3)2 

(colourless) 

tr 

P-1 

4 

11.656(2) 

16.548(2) 

20.208(4) 

68.37(3) 

79.33(3) 

86.70(3) 

PtC2P2 
2C 

P 

2.110(9,5) 

2.275(2,9) 

P,P 103.1(1) [46] 

    PtC2P2 
2C 

P 

2.091(8,5) 

2.278(2,6) 

P,P 106.2(1)  

[Pt( 2-Et)( 2-dbpp)](CB11H12) 

(colourless) 

(at 190 K) 

m 

P21/c 

8 

17.715(5) 

22.576(4) 

16.466(3)  

 

90.046(13) 

PtC2P2 
2EtC 

 
2P 

2.068(25) 

2.257(19) 

2.274(4) 

2.296(4) 

C,C 

P,P 

C,P 

 

39.4(12)c 

100.4(2)f 

110.0(9,7.3) 

149.3(9,7.1) 

[47] 

     2EtC 

 
2P 

2.092(25) 

2.282(21) 

2.194(6) 

2.257(6) 

C,C 

P,P 

C,P 

41.6(9)c 

104.8(2)f 

106.7(6,3.0) 

148.1(6,3.2) 

 

Pt(MeNH2)2( -dmu)Cl 

(pale yellow) 

m 

P21/c 

8 

15.736(6) 

11.481(6) 

25.655(100 

 

145.55(3) 

PtN2CCl N 

C 

Cl 

2.035(10,15) 

1.90(4) 

2.40(1) 

N,N 

C,Cl 

N,C 

N,Cl 

178.1(9) 

178.0(6) 

90.4(9,1) 

89.2(7,0) 

[48] 

    PtN2CCl N 

C 

Cl 

2.125(4,25) 

2.01(2) 

2.38(2) 

N,N 

C,Cl 

N,C 

N,Cl 

176.3(7) 

178.0(6) 

90.6(9,2) 

88.5(6,1) 

 

Pt( 3-bubpy)Cl 

(orange)  

m 

P21/c 

8 

12.392(3) 

16.188(7) 

14.047(4) 

 

97.51(2) 

PtN2CCl 3N 

 
3C 

Cl 

1.999(7) 

2.117(7) 

2.000(11) 

2.303(3)  

N,N 

C,Cl 

N,C 

 

N,Cl 

79.9(3)e 

97.2(3) 

83.8(4)e 

163.6(4) 

90.0(2) 

178.6(3) 

[49] 

    PtN2CCl 3N 

 
3C 

Cl 

1.937(7) 

2.112(7) 

2.006(11) 

2.298(3) 

N,N 

C,Cl 

N,C 

 

N,Cl 

80.0(3)e 

98.4(3) 

80.0(3)e 

163.2(4) 

98.2(2) 

178.0(2) 
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(Table 2).contd….. 

 [Pt{ 3-C6H5(CH2NMe2)2-

2,6}(PHPh2)]CF3SO3 

(white) 

tr 

P-1 

4 

12.168(1) 

12.407(1) 

18.676(1) 

 90.78(1) 

104.55(1) 

94.18(1) 

PtN2CP 3N 

3C 

P 

2.104(6,2) 

1.990(7) 

2.346(2) 

N,N 

C,P 

N,C 

N,P 

160.0(2) 

176.8(2) 

80.1(3,1)e 

99.9(2,3.1) 

[50] 

    PtN2CP 3N 

3C 

P 

2.123(7,4) 

1.961(7) 

2.360(2) 

N,N 

C,P 

N,C 

N,P 

159.9(3) 

176.8(2) 

80.4(3,3)e 

99.8(2,2.0) 

 

Pt(CO)( 2-ctr)Cl 

(yellow) 

m 

C2/c 

16 

11.5359(3) 

14.644(2) 

29.490(8) 

 

96.00(3) 

PtC2NCl OC 

2C 
2N 

Cl 

1.86(1) 

2.00(1) 

2.07(1) 

2.397(4) 

C,C 

N,C 

 

C,Cl 

93.1(7) 

80.0(5)e 

172.7(6) 

86.0(5) 

175.6(4) 

[51] 

    PtC2NCl OC 

2C 

2N 

Cl 

1.86(2) 

2.00(2) 

2.07(1) 

2.407(4) 

C,C 

N,Cl 

C,N 

 

C,Cl 

94.4(6) 

99.6(3) 

79.8(6)e 

173.9(6) 

86.4(5) 

176.4(4) 

 

[Pt(C6F5)2(
2-ira)].0.25CHCl3 

(yellow) 

tr 

P-1 

4 

 

11.797(4) 

13.735(4) 

14.107(4) 

97.24(2) 

90.91(2) 

99.44(2) 

PtC2NI C 

2N 
2I 

1.990(13,0) 

2.132(12) 

2.620(1) 

C,C 

N,I 

C,N 

 

C,I 

88.4(6) 

83.0(3)e 

91.8(5) 

177.2(5) 

96.9(4) 

174.7(4) 

[52] 

    PtC2NI C 

  

2N 
2I 

1.981(13) 

2.013(13) 

2.128(11) 

2.610(1) 

C,C 

N,I 

C,N 

 

C,I 

89.0(6) 

84.1(3)e 

90.2(5) 

177.9(5) 

96.7(4) 

174.3(4) 

 

PtCl2( -pzH)(CO) 

(yellow) 

m 

P21 

4 

3.417(1) 

16.454(5) 

14.571(3) 

 

90.60(2) 

PtCl2NC Cl 

 

N 

OC 

2.279(15) 

2.294(14) 

2.06(4) 

1.78(6) 

Cl,Cl 

N,C 

Cl,N 

Cl,C 

178.8(5) 

175.8(17) 

89.8(11,1.0) 

90.2(1,1.6) 

[53] 

    PtCl2NC Cl 

N 

OC 

2.29(2,0) 

2.11(5) 

1.77(8) 

Cl,Cl 

N,C 

Cl,N 

Cl,C 

177.0(9) 

173.5(28) 

88.6(14,3.7) 

91.5(28,2.7) 

 

PtCl2(py)( -pyp) 

(yellow) 

m 

P21/c 

8 

11.06(2) 

10.49(2) 

26.01(2) 

 

102.65(10) 

PtCl2NC Cl 

 

pyN 

C 

2.30(2) 

2.35(2) 

2.10(6) 

1.91(10) 

Cl,Cl 

N,C 

Cl,N 

Cl,C 

179.2(9) 

173(3) 

89.6(17,1.3) 

90.4(19,5.1) 

[54] 
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(Table 2).contd….. 

    PtCl2NC Cl 

 

pyN 

C 

2.30(2) 

2.31(2) 

2.05(5) 

2.11(7) 

Cl,Cl 

N,C 

Cl,N 

Cl,C 

178.3(8) 

175(2) 

90.3(15,1) 

89.8(20,3.7) 

 

Pt(SMe2)2(Ph)Cl 

(pale yellow) 

m 

P21/n 

8 

10.106(1) 

13.046(3) 

20.939(3) 

 

94.39(1) 

PtS2CCl S 

PhC 

Cl 

2.295(4,4) 

1.99(1) 

2.404(3) 

S,S 

C,Cl 

S,C 

S,Cl 

170.8(1) 

177.7(4) 

85.7(4,3) 

94.4(1,6) 

[12] 

    PtS2CCl S 

PhC 

Cl 

2.287(4,8) 

1.99(1) 

2.403(4) 

S,S 

C,Cl 

S,C 

S,Cl 

171.9(1) 

177.2(3) 

86.0(4,2) 

94.1(1,1.1) 

 

Pt(PPri
3)2(H)(Ph) 

(colourless) 

tr 

P-1 

4 

15.997(6) 

19.803(5) 

10.109(3) 

116.48(1) 

106.28(1) 

82.62(1) 

PtP2HC P 

H 

PhC 

2.272(4,1) 

not given 

2.10(2) 

P,P 

P,C 

168.6(2) 

95.5(4,6) 

[55] 

     P 

PhC 

2.272(5,7) 

2.05(2) 

P,P 

P,C 

169.0(2) 

95.5(5,1.1) 

 

Pt(PMePh2)2(C2F5)Cl 

(colourless) 

or 

Pna21 

8 

15.4957(4) 

9.983(3) 

38.776(1) 

 PtP2CCl P 

C 

Cl 

2.335(3,6) 

2.013(12) 

2.361(3) 

P,P 

C,Cl 

P,C 

P,Cl 

172.1(1) 

177.0(4) 

93.1(3,1.9) 

87.1(3,2.9) 

[56] 

    PtP2CCl P 

C 

Cl 

2.333(3,7) 

1.990(12) 

2.365(4) 

P,P 

C,Cl 

P,C 

P,Cl 

171.9(1) 

177.8(3) 

92.9(4,2.7) 

87.2(1,2.7) 

 

[Pt(PPh3)2( -ipa)Cl].2/3CHCl3 

(colourless)  

tr 

P-1 

3 

13.357(6) 

22.067(13) 

11.841(8) 

95.84(8) 

124.37(4) 

93.15(8) 

PtP2CCl Ph3P 

C 

Cl 

2.300(5,0) 

1.88(6) 

2.45(1) 

P,P 

C,Cl 

P,C 

P,Cl 

180 

180 

88(2) 

91.1(3) 

[57] 

    PtP2CCl Ph3P 

C 

Cl 

2.298(3,2) 

1.84(2) 

2.361(6) 

P,P 

C,Cl 

P,C 

P,Cl 

180 

180 

90.5(5,3.2) 

89.6(2,1.0) 

 

Pt(PPh3)(
2-mppc)I 

(pale yellow) 

tr 

P-1 

4 

10.507(2) 

15.033(2) 

25.523(8) 

77.06(2) 

87.77(2) 

70.29(2) 

PtP2CI Ph3P 
2P 

2C 

I 

2.310(4) 

2.238(5) 

2.07(2) 

2.645(1) 

P,P 

C,I 

P,C 

 

P,I 

102.4(2) 

96.1(5) 

67.7(5)g 

170.1(5) 

93.8(1) 

163.4(1) 

[58] 

    PtP2CI Ph3P 

2P 
2C 

I 

2.307(4) 

2.228(4) 

2.10(1) 

2.641(1) 

P,P 

C,I 

P,C 

 

P,I 

102.9(2) 

96.6(4) 

67.8(4)g 

170.7(4) 

92.7(1) 

164.4(1) 
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Pt( 2-mbpp)(Cl)(PPr3)
d 

(white) 

m 

C2/c 

8 

19.653(3) 

11.538(2) 

18.785(2) 

 

107.10(1) 

PtNCClP 2N 

2C 

Cl 

Pr3P 

2.179(9) 

1.975(11) 

2.406(3) 

2.217(3) 

N,C 

N,Cl 

C,P 

Cl,P 

69.0(4)g 

98.8(2) 

96.6(3) 

95.6(1) 

[59] 

Pt( 2-ppy)(Cl)(Pmor3)
d 

(yellow) 

(at 93 K) 

m 

P21/a 

8 

17.192(5) 

15.593(2) 

18.178(4) 

 

91.27(2) 

PtNCClP 2N 

2C 

Cl 

mor3P 

2.106(5) 

2.001(9) 

2.388(2) 

2.233(2) 

N,C 

N,Cl 

N,P 

C,Cl 

C,P 

Cl,P 

80.8(2)e 

90.7(2) 

174.6(2) 

168.5(2) 

98.0(2) 

90.04(8) 

[60] 

Pt(Me)( 2-ptpc)Cld 

(colouless) 

tr 

P-1 

4 

10.301(4) 

10.986(5) 

14.976(7) 

98.67(6) 

92.90(6) 

96.78(6) 

PtCClSP MeC 

Cl 
2S 
2P 

2.084(7) 

2.365(2) 

2.374(2) 

2.191(2) 

C,Cl 

C,S 

C,P 

Cl,S 

Cl.P 

S,P 

89.9(2) 

177.7(2) 

94.3(3) 

88.9(1) 

175.6(1) 

87.0(1)g 

[61] 

Pt( 3-dmps)Cl2 

(colouless) 

m 

P21/c 

8 

12.831(1) 

12.950(1) 

16.206(2) 

 

108.14(1) 

PtC3Cl2 
3C 

 

Cl 

1.99(2) 

2.13(3,2) 

2.286(7) 

2.386(3) 

C,C 

 

Cl,Cl 

C,Cl 

36.7(7)c 

92(1,1) 

90.6(3) 

88.3(7,2.1) 

161.5(7,1.2) 

177.3(6) 

[37] 

    PtC3Cl2 
3C 

 

Ph3P 

2.102(1) 

2.15(2,3) 

2.323(5) 

2.407(2) 

C,C 

 

Cl,Cl 

C,Cl 

40.1(7)c 

92.9(8,1.4) 

91.1(2) 

87.9(6,1.6) 

160.0(6,4.2) 

179.4(6) 

 

[Pt{ 2-CH2C(C(CO2Me)2). 

CHPh}(PPh3)2]tol.0.5thf 

(pale yellow) 

m 

P21/n 

4 

12.750(2) 

18.503(4) 

39.658(6) 

 

94.69(1) 

PtC3Cl2 
3C 

 

Ph3P 

2.136(11,10) 

2.348(10) 

2.2709(3) 

2.307(2) 

C,C 

 

P,P 

C,P 

37.1(4,4)c 

65.9(4) 

100.31(9) 

97.0(3,3.3) 

127.7(3,4.4) 

162.6(3,3.2) 

[62] 

    PtC3P2 
2C 

 

Ph3P 

2.148(10,2) 

2.352(9) 

2.280(3) 

2.311(2) 

C,C 

 

P,P 

C,P 

37.6(3,2)c 

66.3(2) 

99.19(9) 

97.3(3,3.2) 

127.7(2,3.7) 

163.5(3,3.3) 

 

Pt( 2-CH2=CH2)(Cl)2(
1-eox) 

(yellow) 

or 

P212121 

8 

7.003(1) 

16.573(1) 

29.088(4) 

 PtC2Cl2N 2C 

Cl 
1N 

2.165(20,5) 

2.282(6,1) 

2.10(1) 

Cl,Cl 

Cl,N 

177.6(2) 

88.9(4,1.7) 

[63] 

    PtC2Cl2N 2C 

Cl 

1N 

2.18(2,3) 

2.288(6,1) 

2.10(1) 

Cl,Cl 

Cl,N 

177.3(2) 

88.8(4,2.5) 
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Pt( 4-cod)( 2-metu) 

(pale yellow) 

(at 130 K) 

m 

P21/c 

8 

11.270(3) 

12.268(2) 

17.053(4) 

 

96.00(2) 

PtC4NS 4C 

 
2N 

2S 

2.16(1,1) 

2.20(1,1) 

2.00(1) 

2.318(3) 

C,C 

N,S 

C,N 

 

C,S 

82.0(5,6) 

70.7(3)g 

99.6(5,4) 

156.3(4) 

101.6(3,1.6) 

[64] 

    PtC4NS 4C 

 

2N 
2S 

2.17(1,0) 

2.19(1,1) 

2.01(1) 

2.303(3) 

C,C 

N,S 

C,N 

 

C,S 

81.4(5,1) 

70.7(3)g 

100.8(4,1.1) 

155.7(5) 

100.9(3,2.1) 

 

[Pt( 2-dmphen)( 2-

PhC CPh)I2].CHCl3 

(dark red) 

or 

Cmc21 

8 

14.367(3) 

15.529(3) 

26.959(5) 

 PtN2C2I2 
2N 

2C 

I 

2.28(2,0) 

2.01(2,0) 

2.647(3,22) 

N,N 

C,C 

I,I 

N,C 

N,I 

C,I 

71.9(6)e 

36.1(8) 

178.7(1) 

125.7(7) 

89.5(5,3.2) 

90.6(6,2.8) 

[65] 

    PtN2C2I2 
2N 

2C 

I 

2.22(2,0) 

2.08(3,0) 

2.644(3,28) 

N,N 

C,C 

I,I 

N,C 

N,I 

C,I 

74.9(7)e 

35.5(10)c 

179.5(1) 

124.8(9) 

90.2(5,4) 

89.8(7,2) 

 

[PtIV( 2-bpy)( 2-mq). 

(Me)2]BF4.0.75CH2Cl2 

(white) 

m 

C2/c 

16 

40.624(4) 

12.890(1) 

19.765(2) 

 

91.347(2) 

PtN3C3 
2N 

2N 
2C 

MeC 

2.15(1,1) 

2.151(9) 

2.05(1) 

2.05(1,2) 

N,N 

C,C 

N,C 

76.1(4)e 

89.4(6,2.0) 

82.6(5)e 

96.8(5) 

172.8(5,2) 

[66] 

    PtN3C3 
2N 

2N 
2C 

MeC 

2.13(1,2) 

2.17(1) 

2.04(1) 

2.04(2) 

2.07(1) 

N,N 

C,C 

N,C 

77.3(4)e 

89.9(6,3.8) 

82.0(5)e 

97.9(5) 

174.8(5,4) 

 

[PtIV( 3-htpzb)(Ph)2I)]2(I)(I3) 

(black) 

tr 

P-1 

4 

18.614(4) 

13.114(9) 

11.794(11) 

78.14(7) 

86.69(7) 

88.24(4)  

PtN3C2I 
3N 

 

 

PhC 

I 

2.01(2) 

2.15(2) 

2.20(2) 

2.07(3,2) 

2.601(3) 

N,N 

C,C 

N,C 

 

N,I 

 

C,I 

84.5(9,6)e 

98(1) 

89(1,1) 

177(1,0) 

91.4(6,6) 

174.8(5) 

93.9(9,1) 

[67] 

    PtN3C2I 
3N 

 

PhC 

 

I 

2.11(3,1) 

2.18(3) 

2.03(3) 

2.43(3) 

2.63(4) 

N,N 

C,C 

N,C 

 

N,I 

 

C,I 

82(1,2)e 

100(2) 

93(1,1) 

173(1) 

96.2(2,4.5) 

172.9(8) 

95(2,4) 
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PtIV( 1-CH2Ph)( 2-thpy)2Br 

(pale brown) 

tr 

P-1 

4 

9.854(2) 

15.413(2) 

17.333(2) 

63.90(1) 

76.71(1) 

86.42(1) 

PtC3N2Br 1C 

2C 
2N 

Br 

2.114(5) 

1.998(5,6) 

2.156(4,4) 

2.5619(7) 

C,N 79.9(2,2)e [68] 

    PtC3N2Br 1C 

2C 
2N 

Br 

2.114(5) 

2.004(5,5) 

2.163(4,10) 

2.5637(7) 

C,N 80.0(2,2)e  

PtIV(Me)3(
2-dmpbpy)I 

(pale yellow) 

(at 120(2) K) 

tr 

P-1 

4 

8.954(8) 

14.943(6) 

15.634(4) 

105.85(2) 

96.61(2) 

90.90(2) 

PtC3N2I MeC 

2N 

 

I 

2.056(9,9) 

2.169(7) 

2.254(7) 

2.8016(10) 

C,C 

N,N 

C,N 

 

C,I 

 

N,I 

89.0(4,5.1) 

74.7(3)e 

96.7(4,8.2) 

175.1(4,4.0) 

92.4(3,7) 

178.6(3) 

86.5(2,1.0) 

[69] 

    PtC3N2I MeC 

2N 

 

I 

2.047(9,10) 

2.179(7) 

2.270(7) 

2.7781(12) 

C,C 

N,N 

C,N 

 

C,I 

 

N,I 

86.8(2,3.9) 

75.2(3)e 

96.1(4,7.6) 

176.1(4,2.7) 

91.6(3,1.1) 

178.3(3) 

88.3(3) 

 

[PtIV(py)2{
2-C3H4(Ph)2}Cl2]. 

0.5EtOH 

(pale yellow) 

tr 

P-1 

4 

13.148(6) 

14.052(7) 

17.860(8) 

62.53(1) 

108.25(3) 

114.69(3) 

PtN2C2Cl2 pyN 

2C 

Cl 

2.18(4,3) 

2.09(5,3) 

2.31(1,0) 

N,N 

C,C 

Cl,Cl 

82(1) 

70(2)g 

177.8(5) 

[70] 

    PtN2C2Cl2 pyN 
2C 

Cl 

2.25(3,9) 

2.11(3,6) 

2.31(1,1) 

N,N 

C,C 

Cl,Cl 

92(1) 

76(1)g 

176.6(3) 

 

Pt(Me)3(
2-C33H31NP2)I 

(white) 

or 

Pca21 

8 

27.131(5) 

11.779(2) 

21.396(4) 

 PtC3NPI MeC 

 
2N 

2P 

I 

2.04(3,3) 

2.13(3) 

2.25(2) 

2.406(9) 

2.853(6) 

C,N 

N,I 

P,I 

178.6(8) 

83.0(5) 

91.7(3) 

[71] 

    PtC3NPI MeC 

 

2N 
2P 

I 

2.11(3,0) 

2.15(3) 

2.22(2) 

2.359(9) 

2.825(6) 

C,N 

N,I 

P,I 

178.0(8) 

83.0(5) 

92.3(3) 

 

[Pt( 4-bdpb)Cl]Clh m 

C2/c 

24 

39.128(8) 

17.656(3) 

38.513(4) 

 

118.36(2) 

PtC3ClP 4C 

 
4P 

Cl 

2.13(4) 

2.19(5,1) 

2.34(1) 

2.40(1) 

C,C 

 

C,Cl 

 

C,P 

 

Cl,P 

37(2)c 

87(2,3) 

86(2,2) 

171(1) 

95(1)i 

162(1,1) 

94(1) 

[72] 
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    PtC3ClP 4C 

 
4P 

Cl 

2.09(3) 

2.17(5,2) 

2.31(1) 

2.40(1) 

 not given  

    PtC3ClP 4C 

 
4P 

Cl 

2.06(3) 

2.22(4,1) 

2.32(1) 

2.41(1) 

 not given  

[Pt( 2-dmaen)( 2-msedpa)]. 

ClO4
j 

(colorless) 

tr 

P-1 

4 

7.950(2) 

17.449(3) 

21.981(4) 

82.67(2) 

87.06(2) 

82.87(2) 

PtNCSAs 2N 

2C 
2S 

2As 

2.139(11) 

1.987(13) 

2.329(4) 

2.359(1) 

N,C 

N,S 

C,As 

S,As 

86.3(5)e 

99.3(3) 

96.4(4) 

84.8(1)e 

[73] 

    PtNCSAs 2N 

2C 
2S 

2As 

2.110(12) 

1.983(15) 

2.311(4) 

2.336(2) 

N,C 

N,S 

C,As 

S,As 

81.7(5)e 

96.3(3) 

96.6(4) 

85.1(10e 

 

    PtNCSAs 2N 

2C 
2S 

2As 

2.129(11) 

2.064(13) 

2.316(4) 

2.345(2) 

N,C 

N,S 

C,As 

S,As 

80.3(5)e 

94.9(3) 

98.1(4) 

86.6(1)e 

 

    PtNCSAs 2N 

2C 
2S 

2As 

2.114(10) 

2.071(13) 

2.336(5) 

2.351(2) 

N,C 

N,S 

C,As 

S,As 

79.5(5)e 

97.5(3) 

97.5(3) 

85.7(1)e 

 

Footnotes: a.) Where more than one chemically equivalent distance or angle is present, the mean value is tabulated. The first number in parenthesis is the e.s.d., and the second is the 
maximum deviation from the mean. 
b). The chemical identity of the coordinated atom or ligand is specified in these columns. 
c). Three - membered metallocyclic ring. 
d). Mean values for both molecules are given in original paper. 
e). Five-membered metallocyclic ring. 
f). Six - membered metallocyclic ring. 
g). Four - membered metallocyclic ring. 
h). Three crystallographically independent molecules. 
i). Nine - membered metallocyclic ring. 
j). Four crystallographically independent molecules. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2). Structure of one isomeric form of [Pt( 2-PhC CPh)( 2-
dmphen)I2].CHCl3 [65]. 

 

 

 

 

 

 

 

 

 

 

Fig. (3). Structure of one independent molecule of [Pt(μ- 2-
COCH2CH2N)(Cl)(PPh3)]2 [79]. 

 In yellow Pt2(Me)6( -salal)2 [77] dimerisation occurs by 
formation of a four – membered centrosymmetrical Pt(O)2Pt 
ring via the phenolic oxygen. Around each Pt(IV) atom there 
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Table 3. Crystallographic and Structural Data for Bi-, Tri- and Tetra-nuclear Platinum Organometallic Compounds which  
Contain Two Crystallographically Independent Moleculesa 

COMPOUND 

(colour) 

Cryst.cl. 

Space GR. 

Z 

a[Å] 

b[Å] 

c[Å] 

[°] 

[°] 

[°] 

Chromo- 

PHORE 

Pt – L 

[Å] 

Pt – Pt [Å] 

Pt – L - Pt [°] 

L – Pt – L 

[°] 

Ref. 

A. BINUCLEAR           

Pt2(μ-S)(CO)2(PPh3)2 

(yellow) 

m 

P21/n 

4 

17.997(3) 

20.620(7) 

19.078(4) 

 

98.28(2) 

PtICSP OCb 

μS 

Ph3P 

1.82(2,6) 

2.264(5,6) 

2.292(4,0) 

2.5998(9) 

S 70.1(1) 

 

C,Sb 

C,P 

S,P 

153.9(7,3) 

100.3(5,2.3) 

105.2(2,2.6) 

[74] 

    PtICSP OC 

μS 

Ph3P 

1.87(3,2) 

2.262(5,8) 

2.293(4,6) 

2.6008(8) 

S 70.2(1) 

C,S 

C,P 

S,P 

155.1(8,4) 

101.2(6,1.2) 

105.2(2,2.6) 

 

Pt2(μ-C CHPh)(PEt3)3. Br2 

(pale orange) 

m 

Cc 

8 

10.359(1) 

33.054(9) 

19.855(5) 

 

93.40(2) 

PtCPBr μC 

Et3P 

Br 

1.94(2) 

2.200(4) 

2.521(3) 

2.682(1) 

C 84.6(6) 

C,P 

C,Br 

P,Br 

110.3(5) 

157.9(5) 

91.8(2,8) 

[75] 

    PtP2CBr Et3P 

μC 

Br 

2.346(6,22) 

2.05(2) 

2.483(3) 

 P,P 

C,Br 

P,Br 

174.7(2) 

165.6(5) 

90.3(1,0) 

 

    PtCPBr μC 

Et3P 

Br 

1.85(1) 

2.216(5) 

2.543(3) 

2.687(1) 

C 85.8(6) 

C.P 

C,Br 

P,Br 

109.3(5) 

160.1(5) 

90.5(2) 

 

    PtP2CBr Et3P 

μC 

Br 

2.321(6,16) 

2.09(2) 

2.491(3) 

 P,P 

C,Br 

P,Br 

177.0(2) 

174.5(5) 

89.6(2,1.2) 

 

[Pt2(μ-H)(μ-PPh2)(Ph). 

(PPh3)3]BF4 

(yellow) 

tr 

P-1 

4 

13.042(3) 

22.391(3) 

26.205(8) 

65.03(4) 

76.04(5) 

73.91(4) 

PtP3H Ph3P 

 

μP 

μH 

2.250(7) 

2.360(7) 

2.247(7) 

not given 

2.889(2) 

P 82.3(2) 

2.912(3) 

P,P 

P,μP 

98.9(3) 

99.8(3) 

[76] 

    PtP2HC Ph3P 

μP 

PhC 

2.270(8) 

2.162(8) 

2.06(3) 

 P,C 

μP,C 

88.0(9) 

94.6(9) 

 

Pt2(Me)6(μ-salal)2 

(yellow) 

tr 

P-1 

4 

10.892(5) 

11.455(5) 

9.147(5) 

74.7(5) 

110.8(5) 

92.55(5) 

PtIVO3C3 μO 

O 

MeC 

2.24(3,1) 

2.25(4) 

1.96(4) 

2.11(4,2) 

3.407(4) 

O 100(1) 

μO,μO 

μO,O 

C,C 

80(1) 

88(1,2) 

89(2,1) 

[77] 

    PtIVO3C3 μO 

O 

MeC 

2.20(3,3) 

2.27(3) 

1.95(5) 

2.04(5,2) 

3.418(4) 

O 102(1) 

μO,μO 

μO,O 

C,C 

78(1) 

87(1,2) 

87(2,4) 

 

Pt2(μ-NH2)2(Me)2(PPh3)2 

(colourless) 

m 

C2/c 

8 

22.592(5) 

11.844(3) 

29.403(6) 

 

116.43(2) 

PtN2CP μN 

MeC 

Ph3P 

2.13(1,0) 

2.07(1) 

2.205(2) 

3.106(1) 

N 95.2(4) 

N,N 

C,P 

N,C 

 

N,P 

77.5(4) 

89.1(3) 

90.4(4) 

167.7(3) 

102.9(2) 

[78] 
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    PtN2CP μN 

MeC 

Ph3P 

2.14(1,0) 

2.08(1) 

2.204(2) 

3.117(1) 

N 95.1(3) 

N,N 

C,P 

N,C 

 

N,P 

78.2(3) 

88.9(3) 

90.3(4) 

168.5(3) 

102.5(2) 

 

[Pt(μ- 2-COCH2CH2N). 

(Cl)(PPh3)2]2. 

0.5ClCH2CH2Cl 

(yellow) 

tr 

P-1 

4 

19.564(3) 

16.497(3) 

13.243(2) 

88.93(3) 

97.88(3) 

91.97(3) 

PtNCClP μ
2N 

μ
2C 

Cl 

Ph3P 

2.07(2,0) 

1.95(2,2) 

2.452(4,11) 

2.239(6,6) 

3.407(1) N,C 

Cl,P 

N,Cl 

N,P 

C,Cl 

C,P 

85.8(7,1) 

91.2(2,3) 

91.0(2,5) 

174.8(5,3) 

174.5(6,1.4) 

93.7(6,8) 

[79] 

    PtNCClP μ
2N 

μ
2C 

Cl 

Ph3P 

2.05(1,1) 

1.97(2,2) 

2.450(4,3) 

2.236(6,7) 

3.420(1) N,C 

Cl,P 

N,Cl 

N,P 

C,Cl 

C,P 

84.2(7,2) 

93.8(2,9) 

89.2(3,2) 

172.1(4,2) 

171.4(5,9) 

93.4(6,4) 

 

Pt2(μ- 2-dmpm)2(Me)4 

(colourless) 

m 

P21/a 

4 

16.634(4) 

11.112(3) 

12.469(3) 

 

103.40(2) 

PtC2P2 μ
2P 

MeC 

2.270(4,6) 

2.168(12,13) 

4.198(1) P,P 

C,C 

P,C 

102.7(2) 

82.8(5) 

87.5(4,2) 

169.7(4,2) 

[80] 

    PtC2P2 μ
2P 

MeC 

2.280(3,0) 

2.142(12,18) 

4.276(1) P,P 

C,C 

P,C 

102.9(2) 

83.4(5) 

86.9(4,4) 

170.3(4,3) 

 

[Pt2(μ-H)(Ph)2(Pme3)4]. 

Bph4 

(white) 

tr 

P-1 

4 

13.731(5) 

16.192(2) 

23.425(8) 

96.46(2) 

100.54(3) 

95.05(2) 

PtP2HC μH 

Me3P 

 

PhC 

1.76(8,3) 

2.288(4,6) 

2.306(4,4) 

2.05(3,1) 

3.061(7) 

H 121(5) 

P,P 

P,C 

170.2(1,2) 

87.3(4,2.2) 

166.0(4,1.7) 

[81] 

    PtP2HC μH 

Me3P 

PhC 

not given 

2.286(4,5) 

2.04(4,2) 

3.0969(9) 

H not given 

P,P 

P,C 

172.0(2,4) 

87.2(4,6) 

166.0(5,1.0) 

 

Pt2(μ- : -btmset). 

(Pet3)4(Ph)2 

(pale yellow) 

tr 

P-1 

3 

16.804(3) 

25.107(5) 

9.221(2) 

98.40(3) 

99.67(3) 

88.12(3) 

PtC2P2 μ C 

PhC 

Et3P 

2.03(2,1) 

2.09(1,1) 

2.286(6,12) 

 C,C 

P,P 

C,P 

176(2,2) 

176.4(2,7) 

89.1(6,2.4) 

[82] 

    PtC2P2 μ C 

PhC 

Et3P 

2.03(2) 

2.09(2) 

2.2985,5) 

 C,C 

P,P 

C,P 

179.0(7) 

176.1(2) 

89.3(5,2.1) 

 

Pt2(μ- : -btmsebt). 

(Pet3)4(Ph)2 

(yellow) 

tr 

P-1 

2 

15.870(6) 

17.460(8) 

9.525(4) 

97.28(3) 

90.80(3) 

82.06(3) 

PtC2P2 μ C 

PhC 

Et3P 

1.96(2) 

2.03(2) 

2.312(6,5) 

 C,C 

P,P 

C,P 

179.0(8) 

178.2(2) 

90.2(6,2) 

[82] 

    PtC2P2 μ C 

PhC 

Et3P 

2.05(2) 

2.06(2) 

2.293(6,3) 

 C,C 

P,P 

C,P 

176.8(7) 

174.5(2) 

89.9(5,2.4) 
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(Table 3).contd….. 

[Pt2(μ- : -C17H8)(PEt3)4. 

(Ph)2].0.33C6H14 

(colourless) 

tr 

P-1 

3 

9.220(1) 

19.960(1) 

22.910(2) 

102.76(2) 

93.83(2) 

93.69(2) 

PtC2P2 μ
2C 

PhC 

Et3P 

2.03(2,1) 

2.05(2,1) 

2.275(5,9) 

 P,P 

C,P 

174.3(2,2.7) 

90.3(5,2.8) 

[83] 

    PtC2P2 μ
2C 

PhC 

Et3P 

2.01(2) 

2.05(2) 

2.272(6,5) 

 P,P 

C,P 

175.6(2) 

89.9(6,1.0) 

 

B. TRINUCLEAR           

[Pt3(μ-CO)3(PBut
2Ph)3]. 

0.25thf 

(red) 

tr 

P-1 

4 

16.096(2) 

22.376(3) 

13.700(2) 

91.03(1) 

92.32(1) 

89.38(1) 

Pt0C2P μOC 

 

 

P 

2.008(20,11) 

2.031(19,4) 

2.099(16) 

2.296(5,6) 

2.672(1,1) 

2.677(1) 

C 82.8(7,2.2) 

C,C 

C,P 

Pt,Pt 

147.5(7,2) 

104.0(5,3.1) 

60.0(1,1) 

[84] 

    PtOC2P μOC 

P 

2.031(18,14) 

2.298(4,4) 

2.673(1) 

2.683(1,1) 

C not given 

C,C 

C,P 

Pt,Pt 

145.7(7,6.1) 

104.5(5,3.7) 

60.0(1,3) 

 

Pt3(μ-PBut
2)3(H)(CO)2 

(orange) 

m 

P21/c 

8 

16.596(3) 

21.664(6) 

19.487(7) 

 

91.01(1) 

PtIIP2HPt2 μP 

H 

2.270(3,2) 

not given 

2.7165(6) 

2.7247(6) 

P 73.56(9,10) 

P,P 

Pt,Pt 

169.6(1) 

82.32(2) 

[85] 

    PtIP2C 

(x2) 

μP 

 

OC 

2.275(3,1) 

2.350(5,16) 

1.83(1,1) 

3.6135(6) 

P 101.3(1) 

P,P 

P,C 

140.7(1,2) 

106.9(5,10) 

165.4(5,9) 

 

    PtIIP2HPt2 μP 

H 

2.275(3,2) 

not given 

2.7196(6) 

2.7246(6) 

P 73.46(9,3) 

P,P 

Pt,Pt 

169.8(1) 

83.49(2) 

 

    PtIP2C 

(x2) 

μP 

 

OC 

2.277(3,5) 

2.341(3,10) 

1.84(2,3) 

3.6249(6) 

P 102.0(1) 

P,P 

P,C 

140.5(1,2) 

108.2(4,2) 

164.4(4,4) 

 

Pt3(μ-dmaet)(μ- : -

dmaet)(Me)6 

(yellow) 

m 

P21/c 

8 

16.598(4) 

8.751(2) 

46.360(11) 

 

92.18(6) 

PtIIS4 μS 2.319(9,0) 

2.331(9,4) 

 

S 94.5(3,1.0) 

S,S 90.1(3,8.8) 

174.3(3,1.8) 

[86] 

    PtIVC3S2N 

(x2) 

μS 

 

N 

MeC 

2.480(9,4) 

2.420(9,11) 

2.29(3,2) 

2.08(4,2) 

 C,C 

S,S 

C,S 

 

S,N 

88(2,2) 

79.4(3,6) 

93.8(4,5.3) 

175.7(3,2.3) 

85.2(8,7)c 

 

    PtIIS4 μS 2.321(9,1) 

2.327(9,8) 

 

S 95.2(3,1.6) 

S,S 90.0(3,7.5) 

177.6(3,3) 

 

    PtIVC3S2N 

(x2) 

μS 

 

N 

MeC 

2.470(9) 

2,429(9) 

2.25(3,3) 

2.05(5,6) 

 C,C 

S,S 

C,S 

 

S,N 

89(2,6) 

79.6(3,1) 

93.2(5,7.5) 

176.4(5,1.7) 

85.9(10,5)c 

 

C. TETRANUCLEAR           

Pt4(μ-CO)5(PEt3)4 

(dark gray) 

tr 

P-1 

4 

11.364(15) 

19.954(19) 

19.832(30) 

103.96(10) 

104.24(11) 

91.52(9) 

Pt0C3P 

(x2) 

μOC 

Et3P 

2.00(-,5) 

2.268(-,11) 

2.691-2.766 

3.190 

C 83.6(-,5.5) 

 not given [87] 
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(Table 3).contd….. 

    Pt0C2P 

(x2)  

μOC 

 

Et3P 

2.06(-,2) 

2.24 

2.228(-,6) 

    

    Pt0C3P 

(x2) 

μOC 

Et3P 

2.06(-,6) 

2.20(-,6) 

2.257(-,1) 

2.704-2.745 

3.263 

C 83.6(-,2.4) 

 not given  

    Pt0C2P 

(x2)  

μOC 

 

Et3P 

1.85(-,3) 

2.02 

2.239(-,26) 

    

[Pt4(μ3-I)4(Me12].0.5MeI 

(colourless) 

rh 

R3 

12 

10.3139(4) 

 

90.555(8) 

 PtIVC3I3 

(x4) 

μ3I 

 

 

2.8105(8) 

2.8328(8,38) 

2.059(13,14) 

4.105(1) 

I 93.0(1,5) 

C,C 

I,I 

C,I 

88.4(6,1.0) 

86.7(1,4) 

92.5(4,3.0) 

177.5(4,1.1) 

[88] 

    PtIVC3I3 

(x4) 

μ3I 

 

MeC 

2.8229(8,44) 

2.8316(8,14) 

2.059(13,20) 

4.105(1) 

I 93.0(1,2) 

C,C 

I,I 

C,I 

88.5(6,1.0) 

86.7(1,4) 

92.8(4,3.0) 

176.7(4,7) 

 

Pt4(μ-Cl)4(μ- 3-allyl)4 tr 

P-1 

4 

13.34(3) 

16.16(3) 

8.33(1) 

90.2(2) 

100.2(2) 

93.2(2) 

PtC3Cl3 

(x4) 

μCl 

 
3C 

2.37(2,1) 

2.49(2,3) 

1.98(8,11) 

2.20(12,7) 

3.236(4,12) 

3.278(4,5) 

Cl 83.7(6,1.2) 

Cl,Cl 85.0(7,7) [89] 

    PtC3Cl3 

(x4) 

μCl 

 
3C 

2.37(2,3) 

2.49(2,2) 

2.08(9,5) 

2.20(9,5) 

3.233(4,3) 

3.262(4,0) 

Cl 83.6(7,8) 

Cl,Cl 85.0(7,5)  

Footnotes: a). Where more than one chemically equivalent distance or angle is present, the mean value is tabulated. The first number in parenthesis is the e.s.d., and the second is the 
maximum deviation from the mean. 
b). The chemical identity of the coordinated atom or ligand is specified in these columns. 
c). Five-membered metallocyclic ring. 

are three methyl groups in the cis configuration, two oxygen 
atom forming a chelate salicylaldehyde, and one bridging 
oxygen atom (PtO3C3). The mean Pt – O - Pt bridge angle 
and Pt…Pt separation are 100(1)° and 3.407(4) Å (molecule 
1) and 102(1)° and 3.418(4) Å (molecule 2). 

 The asymmetric unit of colourless [Pt2( -
NH2)2(Me)2(PPh3)2] [78] consists of two independent but 
chemically identical half molecules on sites with a common 
2-fold rotation axis. Two {Pt(Me)(PPh3)}

+ fragments are 
connected by two NH2 groups, which serve as bridges and 
form a four – membered centrosymmetrical Pt(N)2Pt ring, 
with the mean Pt – N - Pt bond angles of 95.2 and 95.1° and 
Pt(II) … Pt(II) separations of 3.106(1) and 3.117(1) Å, re-
spectively. 

 The structure of one of the two independent molecules of 
yellow  [Pt( - 2-COCH2CH2N)(Cl)(PPh3)]2 [79] is shown in 
(Fig. 3). Each dimer is formed by two bridging COCH2CH2N 
ligands which are coordinated by one Pt(II) on one side via a 
Pt – N bond and to the second Pt(II) via Pt – C bond forming 
a six membered (-Pt – C – N -)2 ring . The Pt(II) ...Pt(II) 
separations are 3.407(1) and 3.420(1) Å. The coordination 
geometry around each Pt(II) atom is an irregular square with 

deviation in the tetrahedral direction of the bonded atoms 
(PtNCClP). 

 Structure of colourless Pt2( - 2-dmpm)2(Me)4 [80] con-
tains the eight membered {PtPCP-}2 ring with Pt(II) … Pt(II) 
separations of 4.198(1) Å (molecule 1) and 4.276(1)Å 
(molecule 2). The ring adopts the twist - sadl conformation. 
Each Pt(II) atom displays a cis – square - planar coordination 
(PtC2P2). 

 In white [Pt2( -H)(Ph)2(PMe3)4]BPh4 [81] both complex 
cations contain the two planar {Pt(Ph)2(PMe3)2} moieties 
bridged by a single hydride ligand. The Pt(II) … Pt(II) dis-
tances are 3.061(7 and 3.0969(9) Å. The Pt – H – Pt bridge 
angle is 121(5)°. 

 There are two Pt(II) dimers: pale yellow and yellow [82] 
and both contain two independent dimer molecules. In each 
case, the crystal structure consists of discrete dimeric mole-
cules. A pair of Pt(Ph)(PEt3)2 fragments are bridged by a 
thiophenediyl or bis- (acetylide) ligand for the pale yellow 
and yellow, respectively. Each Pt(II) atom has a trans – 
square – planar geometry (PtC2P2). 

 In colourless [Pt2 ( - : -C17H8)(PEt3)4(Ph)2]. 0.33 C6H14 
[83] two Pt(Ph)(PEt3)2 fragment are bridged by 2,7-
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bis(ethynyl) fluorene. Each Pt(II) has a trans –square planar 
geometry (PtC2P2). 

 There are three trimer derivatives each containing two 
independent trimeric molecules (Table 3B). In red [Pt3( –
CO)3(PBut

2Ph)3]. 0.25thf [84] each molecule contains a tri-
angular core of Pt3 atoms. The angle between the Pt3 planes 
in the two different molecules is 95.0°. The Pt – Pt distances 
span a range 2.672(1) to 2.677(1) Å in one and 2.673(1) to 
2.684(1) in another molecule. Each Pt – Pt edge is bridged 
by CO group and PBut

2Ph ligand is attached to each Pt(0) 
atom. 

 The structure of orange Pt3( -PBut
2)3(H)(CO)2 [85] con-

tains an “open” triangular Pt3 units with two short Pt(I) – 
Pt(II) bond distances and a long Pt(I) … Pt(I) separation, 
each side of this unit is symmetrically bridged by a -PBut

2 
group. The mean Pt(II) – Pt(I) bond distances and Pt(I) 
…Pt(I) separations are 2.721 and 3.613 Å (molecule 1) and 
2.722 and 3.625 Å (molecule 2). The Pt(I) – P – Pt(II) and 
Pt(I) – Pt – P(1) bridge angles are 73.6 (av.) and 101.3(1)° 
(molecule 1) and 73.5 (av.) and 102.0(1)° (molecule 2), re-
spectively. In this mixed – valence triplatinum (I, I, II), each 
Pt(I) atom has tetrahedral (PtP2CPt(II)) and Pt(II) square-
planar (PtP2Pt2(I)) arrangement. 

 The structure of one of two independent molecules of 
[Pt3(dmaet)4(Me)6] [86] is shown in (Fig. 4). As can be seen, 
two Pt(IV) (Me)3(SCH2CH2NMe2)2 moieties are connected 
through the pairs of S donor atoms which coordinated to the 
central Pt(II) atom. Each Pt(IV) atom shows distorted pseudo 
octahedral geometry (PtC3S2N). The Pt(II) atom in each 
molecule shows distorted square planar geometry (PtS4) (Ta-
ble 3B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4). Structure of one independent molecule of [Pt3(dmaet)4 

(Me)6] [86]. 

 There are also three tetranuclear derivatives, which con-
tain two crystallographically independent molecules, as well 
(Table 3C). In each molecule of dark gray Pt4( -CO)5(PEt3)4 
[87], the four Pt(0) atoms are located at the apices of a de-
formed tetrahedron (butterfly), in which five edges have Pt-
Pt bond lengths in range 2.69-2.766 (av. 2.731 Å) and 2.704-
2.745 (av. 2.727Å) (in molecule 1 and 2) respectively while 
the six edge, are extended to 3.190 and 3.263 Å, respec-

tively. Bridging CO groups are bound to each shortened edge 
of Pt4 tetrahedron. The PEt3 molecules are terminal ligands 
of the Pt(0) atom. 

 The structure of colourless [Pt4(
3-I)4(Me)12]. 0.5MeI 

[88] is shown in (Fig. 5). Each cluster has C3 symmetry. A 
distorted “cubane skeleton” was found for the cluster, with 
octahedrally coordinated Pt(IV) atom (PtC3I3) and tetrahe-
drally coordinated iodine atoms. The sum of six Pt – L bond 
distances in molecule 1 is 15.404Å which is about 0.036Å 
smaller than that found in molecule 2, which means that the 
former is less crowded than the latter. The mean Pt…Pt 
separation is 4.105(1) Å and mean Pt – I – Pt bridge angle 
93.0°. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (5). Structure of one independent molecule of [Pt4( μ3-
I)4(Me)12].0.5 MeI [88]. 

 Inspection of the data in Tables 1-3 reveals that there are 
over ninety platinum distortion isomers, which can be di-
vided into several subgroups. In the series of mononuclear 
derivatives one example, Pt(II)(CH2Cl)( 3–tmba)Cl [37] 
exists in three isomeric forms. Nineteen exist in two isomeric 
forms (Pt(0) [7], Pt(II) [8-34], Pt(IV) [35, 36]). One example 
Pt(II)(SMe2)2(Ph)(Cl) [12] exists in two isomeric forms (tri-
clinic and monoclinic) and monoclinic contains two crystal-
lographically independent molecules. 

 There are thirty six examples (Pt(0) [38-42], Pt(II) [12, 
37, 42-65], Pt(IV) [66-71]) which contains two crystal-
lographicaly independent molecules. One example, 
[Pt(II)( 4-bdpb)Cl]Cl [72] contains three such molecules and 
another one [Pt(II)( 2-dmaen)( 2-msedpa)].ClO4 [73] con-
tains even four such molecules. 

 Bi-, tri- and tetranuclear derivatives are found only de-
rivatives, which contain two crystallographically independ-
ent molecules. The platinum in these derivatives are found in 
the oxidation states of zero [84, 87], +1 [74], +2 [75, 76, 79-
83, 89], and mixed valence Pt(I)(x2) plus Pt(II) [85] and 
Pt(II) plus Pt(IV) (x2) [86]. 

 In this series of distortion isomers the Pt(0) atoms are 
tetrahedrally coordinated (PtP3C [7, 8], PtC4 [38], PtC2P2 
[39-42], PtC2PPt´ [84,87]). The mean Pt(0) – L bond dis-
tances elongated in the order: 1.86 Å (CO) < 2.055 Å ( -CO) 
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< 2.066 Å (bi-CL) <2.273 Å (bi-PL) < 2.278 Å (PL). The 
Pt(0) – Pt(0) bond distances range from 2.671(1) – 2.766(1) 
Å (av. 2.709 Å). 

 The Pt(I) is tetrahedrally coordinated (PtCSPPt´) [74] 
with the mean Pt(1) – L bond distances elongated in the or-
der: 1.845 Å (CO) < 2.263 Å ( -S) < 2.267 Å ( -PL) < 

Table 4. Crystallographic and Structural Data for Platinum Organometallic Complexes – Cis- and Trans- Isomersa 

COMPOUND 

(colour) 

Cryst. cl. 

SPACE GR. 

Z 

a[Å] 

b[Å] 

c[Å] 

[°] 

[°] 

[°] 

Chromo- 

PHORE 

Pt – L 

[Å] 

L – Pt – L 

[°] 

Ref. 

cis-[Pt(ozl)2(CN)2].H2O 

(orange) 

tr 

P-1 

2 

8.085(2) 

8.379(2) 

8.669(1) 

78.78(1) 

71.17(1) 

79.09(1) 

PtC4 NCb 

ozlC 

1.997(8,7) 

2.015(7,5) 

C,Cb 90.0(3,4.7) 

176.1(3,1.2) 

[90] 

trans-[Pt(ozl)2(CN)2] 

(colourless) 

m 

P21/n 

2 

8.331(2) 

7.259(3) 

9.578(3) 

 

92.80(2) 

PtC4 NC 

ozlC 

1.973(8,0) 

2.004(0,0) 

C,C 89.2(3) 

180.0(3) 

[90] 

cis-Pt{CH2=C(Me)}.  

(C CBut)(PPh3)2 

(colourless) 

m 

P2/n 

4 

14.000(3) 

11.991(4) 

22.602(4) 

 

90.50(1) 

PtC2P2 C 

 

P 

2.05(2) 

1.97(2) 

2.340(4) 

2.286(4) 

C,C 

P,P 

C,P 

84.3(7) 

100.3(1) 

87.7(5,4.6) 

171.9(4,4.7) 

[91] 

trans-Pt{CH2=C(Me)}.  

(C CBut)(PPh3)2 

(colourless) 

m 

P2/n 

4 

12.724(6) 

16.762(5) 

18.779(4) 

 

97.91(3) 

PtC2P2 C 

 

P 

2.10(1) 

2.04(1) 

2.295(3,2) 

C,C 

P,P 

C,P 

173.0(5) 

174.5(1) 

90.0(4,4.1) 

[91] 

cis-[Pt(COEt)(COPh)(PPh3)2]. 

0.5C6H6 

(white) 

m 

P21/c 

4 

17.770(8) 

10.537(1) 

23.739(9) 

 

111.52(4) 

PtC2P2 C 

C 

P 

2.00(2) 

1.98(3) 

2.329(6,0) 

C,C 

P,P 

C,P 

81.6(9) 

100.5(2) 

88.9(7,2) 

169.0(7,1.1) 

[92] 

trans-[Pt(COEt)(COPh). 

(PPh3)2].0.5C6H6 

(white) 

m 

P21/n 

4 

12.204(8) 

14.542(8) 

24.659(4) 

 

102.10(4) 

PtC2P2 C 

C 

P 

2.04(2) 

2.01(2) 

2.306(6,5) 

C,C 

P,P 

C,P 

176.0(8) 

175.8(3) 

90.0(6,3.0) 

[92] 

cis-PtCl2{ -C(PhNCH2)2}. (PEt3) 

(colourless) 

or 

Pnam 

4 

15.991(2) 

8.601(2) 

16.703(2) 

 PtCl2CP Cl 

C 

Et3P 

2.362(3) 

2.381(3) 

2.009(13) 

2.234(3) 

Cl,Cl 

C,P 

Cl,C 

 

Cl,P 

89.3(1) 

93.7(4) 

91.5(4) 

179.8(4) 

86.6(1) 

174.9(1) 

[93] 

trans-PtCl2{ -C(PhNCH2)2}. (PEt3) 

(colourless) 

tr 

P-1 

2 

13.961(6) 

11.782(4) 

10.659(5) 

92.98(3) 

125.29(3) 

114.54(3) 

PtCl2CP Cl 

 

C 

Et3P 

2.292(6) 

2.311(6) 

2.020(16) 

2.291(4) 

Cl,Cl 

C,P 

Cl,C 

Cl,P 

178.1(2) 

177.6(5) 

89.7(6,1) 

90.9(2,2.4) 

[93] 

cis-[Pt(PPh3)2{ -CH2P(O). 

(OMe)2}I].H2O 

(pale yellow) 

m 

P21/n 

4 

16.981(3) 

12.870(3) 

17.309(3) 

 

96.71(1) 

PtP2CI Ph3P 

 

C 

I 

2.257(2) 

3.331(2) 

2.124(6) 

2.6561(7) 

P,P 

C,I 

P,C 

 

P,I 

97.97(2) 

85.4(2) 

99.8(4) 

169.9(2) 

85.98(5) 

171.56(5) 

[94] 

trans-[Pt(PPh3)2{ -CH2P(O). 

(OMe)2}I].Me2CO 

(pale yellow) 

m 

P21/n 

4 

11.678(2) 

19.664(4) 

18.788(4) 

 

107.36(1) 

PtP2CI Ph3P 

C 

I 

2.309(2,4) 

2.080(8) 

2.6774(8) 

P,P 

C,I 

P,C 

P,I 

170.69(8) 

169.9(2) 

92.4(2,1.0) 

88.9(1,1.0) 

[94] 

Footnotes: a). Where more than one chemically equivalent distance or angle is present, the mean value is tabulated. The first number in parenthesis is the e.s.d., and the second is the 
maximum deviation from the mean. 
b). The chemical identity of the coordinated atom or ligand is specified in these columns. 
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2.277 Å (PPh3) < 2.346 Å ( -PL, trans to CO). The Pt(I) – 
Pt(I) bond lengths are 2.5998(9) and 2.6008(8) Å. 

 In this series of distortion isomers the predominant 
square – planar configuration about the Pt(II) atom is cis 
rather than trans with wide variety of the chromophores and 

- complexes, as well. The mean value of Pt(II) – L bond 
distances (mutually trans) increases in the orders: 2.03 Å (L 
= C) < 2.07 Å (O or N) < 2:29 Å (P) < 2.30 Å (Cl) < 2.64Å 
(I) (monodentate ligands); 2.13 Å (N-unsaturated ligands) < 
2.14 Å (C) < 2.25 Å (N-saturated ligands) < 2.26 Å (P) (bi-
dentate ligands). The mean value of Pt(II) – L elongated in 
the order : 2.02 Å < (uni-) < 2.14 Å (bi- or tri-) < 2.21Å (tet-
racoordinated). The trans effect on Pt(II) – L bond distances 
(trans to C), the C donor atom increases the lengths: 2.33Å 
(L = P; trans to CO) < 2.38 Å (Cl) < 2.51 Å (Br). The mean 
value of Pt(II) – L (bridge) bond distance elongated in the 
order: 1.76 Å ( - H) < 1.98 Å ( - CL) < 2.135 Å ( - NL) < 
2.26 Å ( -PL) < 2.325 Å ( -SL) < 2.43 Å (μ-Cl). 

 The Pt(IV) atoms are six coordinated with the chromo-
phores: PtN2C2Se2 [35, 36], PtN3C3 [66], PtC3N2X (X = I 
[67, 69] or Br [68])), PtN2C2Cl2 [70], PtC3NPI [71], PtO3C3 
[77], PtC3S2N [86] and PtC3I3 [88]. 

 The mean value of Pt(IV) – L bond length (mutually 
trans) increases in the orders: 2.07 Å (L=C) < 2.31 Å (Cl) < 
2.49 Å (Se) < 2.615 Å (I); 2.11 Å (bi-CL) < 2.15 Å (bi-N 
unsaturated) < 2.26 Å (bi-N-saturated). The mean value of 
Pt(IV) – L bond lengths trans to C donor atom ligands (Me, 
Ph) elongated in the order 2.56 Å (Br) < 2.81 Å (I). 

 The mean Pt – bonds lengths for the homobidentate 
ligands, which includes N-, C-, S-, and P- donors, are some-
what shorter than those of the corresponding monodentate 
ligands except for the P – donor ligands in which the oppo-
site is seen. There is a variety of hetero – bidentate ligands: 
N/C, N/S, N/P, N/I, C/P, S/P, and S/As donor atoms. The 
heterotridentate ligands: with 2N/C, N/2C, N/2S and C/2P 
donor atoms, and tetradentate with 3C/P donor atoms. All of 
these have mean Pt – L bond distances that follow the same 
trend as the homobidentate ligands. Correspondingly there is 
a wide variety of metallocyclic rings, and the effect of both 

steric and electronic factors appear in the variation of the 
internal L – Pt – L angles of metallocyclic rings. The mean 
chelate rings (L – Pt – L) open in the order: 37.7° (-CC-) < 
67.8° (-CCP-) < 69° (-NCC-) < 70.7° (-NCS-) < 73° (-CCC-) 
< 76° (-NC2N-, unsaturated) < 80.2° (NC2C-) < 81.5° 
(NC2N-, saturated) < 82.3° (-CC2P-) < 83.5° (-NC2I-) < 
85.5° (- NC2S-, and -SC2As-) < 87° (-PC2P-). 

 The mean Pt – Pt distances found in this series of distor-
tion isomers, elongated in the order: 2.600 Å (Pt(I) – Pt(I)) < 
2.709 Å (Pt(0) – Pt(0)) < 2.721 Å (Pt(I) – Pt(II)) < 2.756 Å 
(Pt(II) – Pt(II)). 

3. CIS - TRANS ISOMERISM 

 In the series of platinum organometallic compounds, only 
five derivatives and all of the monomeric Pt(II) have been 
found. Their structural parameters are available in Table 4. 
Structures of cis – and trans- Pt(H2C=CMe)(C CBut)(PPh3)2 
[91] are shown in (Fig. 6) as an example. In three derivatives 
both isomeric forms belong to the homo-monoclinic 
[Pt(H2C=CMe)(C CBut)(PPh3)2 [91], [Pt(COEt)(COPh) 
(PPh3)2].0.5C6H6 [92] and [Pt(PPh3)2{ -CH2P(O) 
(OMe)2I}.H2O [94]. In remaining examples differ from each 
other not only by configuration but also by crystal class. In 
[Pt(ozl)2(CN)2].H2O [90] cis-isomer is triclinic and trans- 
monoclinic, and in [PtCl2{ -C(PhNCH2)2}(PEt3)] [93] cis- is 
orthorhombic and trans- triclinic. 

 A square-planar geometry about each Pt(II) atom is cre-
ated only by unidentate ligands with the chromophores be-
ing: PtC4 [90] PtC2P2 [91, 92], PtCl2CP [93] and PtC2CI 
[94]. The mean values of Pt(II) – L bond distances (mutually 
trans) elongated in the order: 1.973 Å (CN) < 2.024 Å (CL) 
< 2.302 Å (Cl) < 2.303 Å (PPh3). The trans effect on Pt(II) - 
L bond distances can be divided into two categories. The 
first in which a hetero-donor atom shortens the trans Pt(II) – 
L bond and the second in which the trans donor atom elon-
gates the trans length. As an example are Pt(II) – P(PPh3) 
bond distances: 2.257 Å (trans to I) < 2.286 Å (trans to 
CH2=CMe) < 2.303 Å (mutually trans ) < 2.329 Å (trans to 
COX) < 2.340 Å(trans to C CBut). (Table 4). Noteworthy, 
the cis- L-Pt-L bond angles in the cis-isomers are in the 

 

 

 

 

 

 

 

 

 

Fig. (6). Structures of Pt(CH2=CMe)(C CBut)(PPh3)2, cis- (a) and trans- (b) [91]. 
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range 81.6(9) – 100.5(2)°, which is more wide range than 
that one found in the trans isomer 87.0(2) – 93.0(2)°. The 
deviation of the trans- L-Pt-L bond angles, in cis- derivatives 
of 11.6° is somewhat larger than in the trans derivatives of 
10° (range 170 – 180°). This indicates that there are some-
what larger distortions in the cis- isomers than in the trans- 
isomers. 

4. LIGAND ISOMERISM 

 There are three Pt(II) complexes (Table 5) which exhibit 
this type of isomerism: red orange Pt( 2-th-4,5-ppy)2 and 
Pt( 2-th-5,6-ppy)2 [95]; yellow PtCl3(

2-C4H10N-2) [24] and 
PtCl3(

2-C4H10N-3) [96]; three yellow PtCl3(
2-C5H12N-4) 

[25], PtCl3(
2-C5H12N-2) [26] and PtCl3(

2-C5H12N-3) [97]. 
Structures of Pt( 2-th-4,5-ppy)2 and Pt( 2-th-5,6-ppy)2 [95] 
are shows in (Fig. 7). The structures of both complexes are 
very similar. The Pt( 2-th-5,6-ppy)2 (Fig. 7b) has a more 
distorted structure caused by a stronger steric interaction of 
the pimene fragments. This distortion was quantified by con-
sidering the Pt – N and Pt – C distances as vectors and pro-

jecting them into the yz plane. In Pt( 2-th-4,5-ppy)2 com-
plex, the (C3´- Pt – C 23´) yz and (N 1 – Pt – N 21) yz an-
gles are 13.3 and 11.4°, respectively, whereas the same an-
gles for Pt( 2–th-5,6-ppy)2 are 22.5 and 18.3°. In both com-
plexes the pair of heterobidentate th-4,5 ppy (in orthorhom-
bic) and th-5,6-ppy (in hexagonal) ligands (N, C donors with 
two five five-membered rings create a square-planar geome-
try about the Pt(II) atom (PtN2C2) with differing degrees of 
distortion. The mean Pt – N and Pt – C bond distances are 
2.157 and 1.992 Å (in orthorhombic complex); 2.170 and 
1.947 Å (in hexagonal complex). 

 There are two monoclinic PtCl3(
2-C4H10N-n) (n = 2 

[24], and 3 [96]) complexes, and three monoclinic PtCl3(
2-

C5H12N-n) (n = 4 [25], 2 [26], and 3 [97]) which are - com-
plexes. Their structures consists of discrete square – planar 
molecules in which the Pt(II) atom, the three chlorine atoms 
and the midpoint of the olefine double bond forms a plane 
with the platinum at the center. The mean value of Pt(II) – 
MP (midpoint of the double bond) is 2.05 Å. The mean value 
of Pt(II) – Cl bond distance (mutually trans) of 2.307 Å is 
about 0.023 Å shorter than that of the Pt(II) – Cl (trans to 

Table 5. Crystallogaphic and Structural Data for Platinum Organometallic Complexes – Ligand Isomersa 

COMPOUND 

(colour) 

Cryst. cl. 

SPACE GR. 

Z 

a[Å] 

b[Å] 

c[Å] 

[°] 

[°] 

[°] 

Chromo- 

PHORE 

Pt – L 

[Å] 

L – Pt – L 

[°] 

REF. 

[Pt( 2-th-4,5-ppy)2]CH2Cl2 

(red orange) 

or 

P212121 

4 

12.973(1) 

13.619(2) 

17.665(2) 

 PtN2C2 
2Nb 
2C 

2.157(7,10) 

1.992(10,8) 

N,Cb 80.1(4,1)c [95] 

Pt( 2-th-5,6-ppy)2 

red orange) 

hx 

P61 

6 

11.5465(4) 

 

35.356(3) 

 PtN2C2 
2N 

2C 

2.170(13,4) 

1.947(17,29) 

N,C 79.0(6,1) [95] 

PtCl3(
2C4H10N-2) 

(yellow) 

m 

P21/c 

4 

7.2254(4) 

7.521(1) 

16.596(1) 

 

97.77(2) 

PtCl3C2 Cl 

 
2C 

2.297(6,4) 

2.320(6) 

2.165(20,15) 

Cl,Cl 

 

C,C 

88.8(3,2) 

177.5(2) 

37.8(10)d 

[24] 

PtCl3(
2C4H10N-3) 

(yellow) 

m 

P21/n 

4 

7.953(5) 

11.254(6) 

10.722(6) 

 

111.07(4) 

PtCl3C2 Cl 

 

2C 

2.303(6,5) 

2.332(6) 

2.157(21,20) 

Cl,Cl 

 

C,C 

88.7(2,0) 

177.3(2) 

38.0(6)d 

[96] 

PtCl3(
2-C5H12N-4) 

(yellow) 

m 

P21/c 

4 

6.435(5) 

9.372(11) 

16.737(13) 

 

100.6(1) 

PtCl3C2 Cl 

 
2C 

2.321(9,0) 

2.335(9) 

2.182(30,12) 

Cl,Cl 

 

C,C 

89.2(3,1.3) 

177.5(3) 

37.6(10)d 

[25] 

PtCl3(
2-C5H12N-2) 

(yellow) 

m 

P21/c 

4 

11.215(3) 

8.729(2) 

10.259(3) 

 

90.0(1) 

PtCl3C2 Cl 

 
2C 

2.314(5,2) 

2.321(4) 

2.097(14) 

2.183(14) 

Cl,Cl 

 

C,C 

88.4(1,4) 

174.5(1) 

38.1(5)d 

[26] 

PtCl3(
2-C5H12N-3) 

(yellow) 

m 

P21/c 

4 

8.521(5) 

7.569(8) 

15.073(16) 

 

102.45(7) 

PtCl3C2 Cl 

 
2C 

2.302(2,5) 

2.341(2) 

2.179(11,6) 

Cl,Cl 

 

C,C 

88.9(1,1) 

176.1(1) 

37.5(4)d 

[97] 

Footnotes: a). Where more than one chemically equivalent distance or angle is present, the mean value is tabulated. The first number in parenthesis is the e.s.d., and the second is the 
maximum deviation from the mean. 
b). The chemical identity of the coordinated atom or ligand is specified in these columns. 
c). Five-membered metallocyclic ring. 
d). Three – membered metallocyclic ring. 
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double bond ) (2.330 Å) clearly indicates the trans effect of 
the olefine double bond. 

5. CONCLUSIONS 

 An analysis of almost one thousand organometallic plati-
num complexes shows that about 9 % of them exist in iso-
meric forms. In general the isomers can be subdivided into 
two major classes, structural and stereochemical. For plati-
num chemistry, the latter is more prevalent. The stereoi-
somers found in this review can be subdivided into, distor-
tion (90 %), cis – trans (6 %) and ligand isomers (4 %). De-
spite the importance of cis – trans geometry in the chemistry 
of Pt(II) compared to other transition metal systems, within 
platinum distortion isomerism is far more common. In the 
series of monomeric Pt coordination compounds where 
found the following types of isomerism: distortion, cis- 
trans-, mixed and ligand, from which the distortion is by far 
prevails (65%) [5]. 

 Distortion isomers, differing only by degree of distortion 
in Pt – L bond distances and L – Pt – L angles are the most 
numerous. They are spread over a wider range of oxidation 
states of platinum, (zero, +1, +2, +4, mixed valence +1 plus 
+2 and +2 plus +4), from which +2 is the most common. In 
general, in the series of distortion isomers a variations of Pt – 
L bond distances as well as of L – Pt – L bond angles, is de-
pend on several factors, oxidation state of Pt (Pt(II) is more 
favorable), soft donor atoms, (SL, PL, CL, CR and H) are 
most favorable, crystal packing, etc. In the series of cis-trans 
and ligand isomers of platinum is found only in oxidation 
state +2. 

 The platinum atoms Pt(0) and Pt(I) have a tetrahedral 
arrangement, most Pt(II) atoms have a square planar ( -
complexes included) but some have a trigonal bipyramidal 
environment, and Pt(IV) atoms are found with octahedral 
coordination. The coordination about the platinum atom, and 
correlation between donor atom, bond length and interbond 
angles with attention to any trans effect, were noted and dis-
cussed within each section.  

 This review with its precursor [5] represents the first 
overview of the structural data of stereochemistry of plati-

num complexes. Similar review of stereochemistry of het-
erometallic platinum clusters is in progress. 
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ABBREVIATIONS 

bdpep = (( 2-(benzylthio)phenyl)azophenyl 

2 bchp = terc-buthylcyclohexylprop-2-yn-1-ol 

3 bcn = bicyclo[4,2,1]non-1(8)-ene 

bdpb = 1,4-bis[di(terc-butyl)phosphino]butane 

bpy = 2,2´-bipyridyl 

btmsebt = 2,5-bis(trimethylsilylethynyl)bisthiophene-
dyil 

btmset = 2,5-bis(trimethylsilylethynyl)thiophenediyl 

But = terc-butyl 

bubpy = 6-terc-butyl-2,2´-bipyridinate 

chiraphos = Ph2PCH(Me)CH(Me)PPh2 

C4H8O2 = 1,4-dioxane 

C4H10N-2 = but-2-enylammonium 

C4H10N-3 = but-3-enylammonium 

C4H12N2 = but-2-en-1,4-diammonium 

C5H11NMe = N-methyl-4-pentenylammonium 

C5H12N = pent-X-enylammonium (X = 2, 3 or 4) 

C6F5 = pentafluorophenyl 

C10H14 = tricyclo[3,3,2.O3,7]dec-3(7)-ene 

C17H8 = 2,7-bis(ethynyl)fluorene 

C33H31NP2 = (PPh2)CH(PPh2)CH2NHCH2Ph 

cod = cycloocta-1,5-diene 

ctr = (cyclohexyl)N=C(CH2)3C6H3 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (7). Structures of Pt( 2-th 4,5 ppy)2 (a) and Pt( 2-th 5,6ppy)2 (b) [95]. 
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dbpp = 1,3-bis(di-terc-buthylphosphine)propane 

dmaen = 1-[1-(dimethylamino)ethyl]-2-naphtadenyl 

dmaet = SCH2CH2NMe2 

dmpbpy = 6-(3,5-dimethylpyrazol-1-yl)-2,2´-
bipyridine 

dmphen = 2,9-dimethyl-1,10-phenanthroline  

dmpm = bis(dimethylphosphino)methane  

dmps = (2,2-dimethyl-4-penten-1-
yl)methylsulfonium methylide 

dmu = 1,3-dimethyluracil 

dph = 2,5-diphenyl-1,5-hexadiene 

dpp = 2,9-diphenyl-1,10-phenanthrolinate 

dppe = 1,2-bis(diphenylphosphino)ethane 

Et = ethyl 

eox = ethyloxazolidine  

had = 4-homadamantyne  

hfp = 1,1,1,3,3,3-hexafluoro-3-propanolate 

htpzb = hydridotris(1-pyrazolyl)borate 

hxemba = 1,5-hexadiene-d-methylbenzylamine  

ia = 2-iodoaniline 

ipa = isopropenylacetylide 

m = monoclinic 

mbpp = C(=CH2)CH2NHBut 

mctu = N-methyl-N-cyanothioureate 

Me = methyl 

mppe = 1-methyl(phenyl)phosphino-1,2-
diphenylethenyl 

mq = 8-methylquinolyl 

msedpa = [2-(methylsulfinyl)ethyl]diphenylarsine 

or = orthorhombic 

ozl = oxazolidin-2-ylidene 

PBut
2 = di-terc-butylphosphinate 

Pcy3 = tricyclohexylphosphine  

pea = -phenethylamine 

Ph = phenyl 

phen = 1,10-phenanthroline 

PMe3 = trimethylphosphine 

PMePh2 = diphenylmethylphosphine  

Pmor3 = tris(morpholino)phosphine  

PPh3 = triphenylphosphine 

PPri
3 = tri-iso-propylphosphine 

ppy = 2-phenylpyridinate 

ptpc = 5-phenyl-1-thia-5-phosphacyclooctane  

py = pyridine 

pyp = pyridinium propylide 

pzH = pyrazole 

rh = rhombohedral 

salal = salicylaldehydate 

sti = stilbene 

thf = tetrahydrofuran 

th-4,5-ppy = 2-(2´-thienyl)4,5-pinenopyridinate 

th-5,6-ppy = 2-(2´-thienyl)-5,6-pinenopyridinate  

thpy = 2-(2´-thienyl)pyridine  

tmba = 2,2,N,N-tetramethyl-3-buten-1-amine 

tol = toluene 

trg = trigonal  

tr = triclinic 
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