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Abstract: This review covers over fifty Pt(II) monomeric complexes with a wide combination of n?-
ligands of the composition Pt(n3-XsL)(PL), (Xs = N3; S3; Tes; ONO; CNC, SeNSe; ONC; ONS; CNS;
NNC, NNS; NNSe, SOS; SBS; NON; SSO). The n?-ligand with monodentate PL displays distorted
square-planar geometry about Pt(I) atoms. The structural parameters (Pt-L, L-Pt-L) are analyzed
and discussed, with a particular emphasis on the distortion of square-planar geometry about Pt(II)
atoms, as well as of the trans-influence. There is a relation between the membered nature of the
metallocycles and the distortion of square-planar geometry about the Pt(I) atoms. The distortion
increases as indicated by parameter 14 in the following order: 0.023 (6+6) < 0.024 (*+5) < 0.040 (5+6)
<0.062 (5+5).

Keywords: structure; Pt(n)3-XsL)(PL); distortion; trans-effect

1. Introduction

The chemistry of platinum is particularly important in the areas of catalysis and bio-
chemistry. There are numerous published structural studies on platinum complexes that
have been classified and analyzed [1]. The high affinity of platinum (II) ions for phospho-
rous enables it to bind effectively to organophosphines. Organophosphines as soft P-do-
nor ligands are very useful for building a wide variety of platinum complexes. Recently,
we classified and analyzed structural data of monomeric organoplatinum complexes with
PtPsC inner coordination spheres [2]. Another review covers structural data of monomeric
Pt(Il) coordination complexes with inner coordination spheres, including PtPs, PtPsX, and
PtP2Xz, in which P-donor ligands are monodentate organomonophosphines [3].

This study aims to correlate the following structural parameters available for Pt(n?-
XsL)(PL): (Xs = N',N2,N3 S1,82,S% Te!, Te2 Ted; O',N,0% O',NLC; O,N.S; N',N2,CY
N1,N2,S1; NY,N2,Set; N1, C1LN?, CLNLC% CLNLS! 51,C1LS?%; 51,B1,S%; S1,52,01; Sel,N1,Se?.

2. Pt(n3-XsL)(PL) Derivatives

There are over fifty examples in which the inner coordination spheres about the Pt(II)
atoms of the Pt(n?-XsL)(PL) type are formed by variable combinations of donor atoms of
tridentate ligands. Each n?-ligand creates two metallocyclic rings. The complexes based
on membered metallocyclic rings can be divided into four groups.
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2.1. 6+6-Membered Metallocyclic Rings

There are only three examples in which a n’-ligand creates such rings (Table 1). In
[Pt(n3-C22H11FsN3O02—-O",N',02)(PPhs)] (at 173 K) [4], the 1?-ligand forms a metallocyclic
ring of the O'CsN'C30? type with common ligating N atoms. The values of the chelate L-
Pt-L angles are 90.6° (O'-Pt-N') and 90.2° (N'-Pt-O?). The O'C2NN!Cs0? type with the re-
spective chelate angles of 88.2° (O!-Pt-N') and 90.0° (N!-Pt-O?) was found in [Pt(1?-
C1aH10N203-0O1,N?,02)(PPhs)] (at 150 K) [5]. The remaining L-Pt-L angles open in the fol-
lowing order (mean values): 88.1° (O>-Pt-P) < 89.0° (O!-Pt-P) < 176.0° (N'-Pt-P) < 177.7 °©
(O'-Pt-O?). The monodentate PPhs displayed square-planar geometry about each Pt(II)
atom. The Pt-L bond distance increased in the following order (mean values): 1.995 A (Pt-
O! trans to 0%) < 1.996 A (Pt-0?) <2.010 A (Pt-N1) < 2.254 A (Pt-P).

For the complex [Pt{n3-C12H245:-5',52,53}(PPhs)|BF4, the n?-ligand creates a pair of six-
membered metallocyclic rings of the S'CsS2CsS? type (as shown in Figure 1) [6]. The values
of the chelate angles are 87.1° (S'-Pt-S?) and 89.5° (S-Pt-S%). The remaining L-Pt-L bond
angles open in the following order: 91.1° (S!-Pt-P) < 92.3° (S*-Pt-P) <171.0° (5>-Pt-P) <176.3°
(S'-Pt-S%). The Pt-L bond distance increases in the following order: 2.330 A (Pt-S!) < 2.332
A (Pt-P) <2.336 A (Pt-5%) <2.339 A (Pt-S? trans to P). Noticeably, the trans-X'-Pt-X? bond
angles are somewhat bigger than the trans-X2-Pt-P bond angles (Table 1).

Table 1. Structural data for Pt(n®-Xs)(Y) derivatives. ? - 6+6-membered metallocyclic rings.

Chromophore
Pt-Lc L-Pt-L ¢
Complex Chelate Rings t : Ref.
b (A) ©)
T4
O1,N190.6 4
1 102 d
[Pt(1n3-C22H11FsN302- PtON'O2P 81 ;gzéllgi 12;’82 2292 0
O1,N1,02)(PPhs)] (O1CNICs0?) ' g ) [4]
(at173 K) 0.032 022.004(2) OLP 90.6
' P 2.256(2) OLP 87.5
N.P 177.0
O1,N188.24
1 1 2 1 2 . d
[Pt(1n?*-CraH10N20s- PtON!O2P 1C\)]1 ’ gzgz 2; gl'gZ 2(;605
O1,N?,02)(PPhs)] (O1C2NN!C:0?) ' ! . [5]
(at 150 K) 0.024 021.988(2) OLP 89.0
' P 2.251(2) 03P 90.7
NLP 175.0
S1,5287.1(2) ¢
1 2 Q3 d
PISIS?SIP S12.330(2) 52,53 89.5(2)
[Pt{n3-C12H24Ss- (SIC:SC:SY) 522.339(2) 51,52176.3(2) (6]
S1,52,53}(PPhs)|BF4 030353 532.336(2) SLP91.1(2)
' P 2.332(2) S3,P 92.3(1)

S2,P 171.0(2)

(a) Where more than one chemically equivalent distance or angle is present, the mean value is tab-
ulated. The number in parentheses is the e.s.d. (b) Parameter 14, degree of distortion. (c) The chem-
ical identity of the coordinated atom/ligand is specific to these columns. (d) Six-membered metallo-
cyclic ring.
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Figure 1. Structure of [Pt{n?-C12H2455-S!,52,5%}(PPhs)] [6].

2.2. 6+5-Membered Metallocyclic Rings

There are five examples that will be discussed in this section, namely [Pt(n?-
CisH1sN20S-O1, N1, SN (PPhs)] [7], [Pt(*-CisH1sN3035-O1, N1, S1)(PPhs)] (at 200K) [7],
[Pt(n*-CsHsNsOS-O',N1,S")(PPhs)] toluene [8], [Pt(1*-CoHsNsOS-O",N*,S")(PPhs)] (at 100
K) (Figure 2) [9], and [Pt(n?-CisH1sN205:-0O1,N1,S")(PPhs)] [7] (Table 2). In each of them,
the n?-ligand creates six- and five-membered metallocyclic rings with a common ligating
N atom of the O'CsN'NCS! type. The values of the respective chelate angles (mean values)
are 92.3° (O!-Pt-N) and 84.6° (N'-Pt-S'). The remaining L-Pt-L bond angles open in the
following order (mean values): 90.7° (O-Pt-P) < 92.4° (S!-Pt-P) < 175.8° (N!-Pt-P) < 175.9°
(O1-Pt-S). Interestingly, the mean values of both trans-O!-Pt-S' and N!-Pt-P angles are
equal. The Pt-L bond distance increases (mean values) in the following order: 2.028 A (Pt-
O! trans to S1) <2.035 A (Pt-N trans to P) <2.244 A (Pt-S1) <2.259 A (Pt-P).

Table 2. Structural data for Pt(n®-X3)(Y) derivatives. 2 - 6+5-membered metallocyclic rings.

Chromophore
Complex Chelate Rings Pt :L L-P:-L Ref.
b (A) ©)
T
OL,N?91.24
011.992 N$,5185.0 ¢
1N 161
[Pt(n3-CisH14N20S52- ( OIz?Nl\lll\? CPS ) N 2.034 01,51176.0 7]
O1,N1,S1)(PPhs)] 8 016 S12.245 O1,P 89.0
' P 2.258 StP93.1
NLP 178.1
1 1 1 d
[Pt(n3-CisH13N3Os52- PtOIN1SIP 1(\)[1 iggi 1(211’1; 252 .ge
01,N1,51)(PPhs)] (O'CsN'NCS) ' Sl 7]
il 0,018 S12.239 01,51177.6
e ' P 2.248 O1,P 89.0
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SLP93.3
NLP 176.0
O1,N193.14
012.015 N1,5183.8 ¢
[Pt(n?-CsHsNsOS- ( Ol:’tcoﬂl\]l\lff\?lcl;) N*2.031 01,51176.6 8]
O1,N1,S1)(PPhs)].toluene 0.020 S12.234 OLP 89.9
' P 2.257 SLP93.3
N,P 176.3
OL,N192.54
[Pt(n3-CoHoNsOS- PtOIN:SIP 131 igiz g?zi f;;;
O1,N1,S1)(PPhs)] (O1CsNINCSY) o | : 9]
(at 103 K) 0.024 St 2.257 OLP91.5
P 2.260 SL,P91.0
NLP 175.6
OL,N192.34d
012.045 N1,S183.2¢
[Pt(n?-CisH1sN20S2- ( OI:ES;\?I;\?S; N N 2.029 01,51173.6 7]
O1,N1,S1)(PPhs)] 0.037 S12.246 OLP93.1
P 2.269 S,P91.2
NP 173.1

(a) Where more than one chemically equivalent distance or angle is present, the mean value is tab-
ulated. The number in parentheses is the e.s.d. (b) Parameter 14, degree of distortion. (c) The chem-
ical identity of the coordinated atom/ligand is specific to these columns. (d) Six-membered metallo-
cyclic ring. (e) Five-membered metallocyclic ring.
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Figure 2. Structure of [Pt(n*-CsHoNsOS-0O?,N1,S")(PPhs)] [9].

2.3. 5+6-Membered Metallocyclic Rings

There are four complexes mentioned in this section, namely [Pt(1>-Ci2HioNs—
N1,N2N3)(PPhs)] (at 100 K) [10], [Pt(n3-CisHINO2-O!,N',0?)(PPhs)] [11], [Pt(n3-
C12H16N20sSe2-Se!,N*,Se?){P(1)1-C11H1905)(Ph)2}] [12], and [Pt(13-C29H20F6S20—
51,52,0")(PPhs)] (at 100 K) [13], and their structural parameters are gathered in Table 3. The
structure of [Pt(13-Ci2H1o0N+—N',N2,N3)(PPhs)] [10] is shown in Figure 3 as an example.
Each n-ligand creates five and six metallocyclic rings. The donor atoms of the respective
n?-ligands play a role in the size of the L-Pt-L chelate angles. These angles increase in the
following sequences:

N!C2N2NC2N3—81.7° (N1-Pt-N2?) and 89.6° (N2-Pt-N?3);

O'C2eN'Cs02—2.4° (O'-Pt-N') and 94.8° (N'-Pt-O2);

Se!C2N'NC25e2—83.3° (Se'-Pt-N') and 98.3° (N'-Pt-Se?);

S1C252C501—90.2° (S'-Pt-5%) and 99.2° (S-Pt-OY).

The monodentate PL displayed distorted square-planar geometry about Pt(II) atoms.
The Pt-L bond distance to PL increased in the following order: 2.025 A (Pt-N?) < 2.064 A
(Pt-N1)<2.078 A (Pt-N1) <2.277 A (Pt-S?). The order follows the above-mentioned sentence
for the Pt-L (L is a common central ligating atom between five and six-rings).

Table 3. Structural data for Pt(n®-Xs)(Y) derivatives. 2 - 5+6-membered metallocyclic rings.

Chromophore
Complex Chelate Rings Pt :L L-P:-L Ref.
b (A) Q)
T
[Pt(n3-Ci2H1oN4- Pt NIN2Ns3P N1 1.984 N1 N281.7 ¢ [10]

N1,N2,N3)(PPhs)] (N'C2N2NC2N3) N22.025 N2,N5 89.6 ¢
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(at 100 K) 0.034 N3 1.964 N$,N3170.6
P 2.255 NP 93.0
N5,P 96.3
NzP 177.2
O1, N1 82.4(4) ¢
0'1.975(9)  NL,0?94.8(4) ¢
[Pt(>-C1sHsNO2- (gﬁ g ﬁgzcl;) NI2064(12)  OLO1764(4)
O',N!,02)(PPhs)] 0054 021.996(9) O',P 91.5(3)
P 2.248 O P 91.5(3)
N$,P172.4
Sel,N*83.3 ¢
[Pt(13-C12H16N204Se2- Pt SeN1Se? ?\Iell 22333 SNell,SSe; 915;: ;
Se!,N1,Se?){P(n!- (Se!C2NINC2Se?) ’ § ' [12]
CuH1s05)(Ph)z}] 0.036 5e22.349 5e,P 87.2
P 2.259 Se2,? 90.7
NP 170.9
S51,5290.2 ¢
[Pt(n?-Co9H20F601520- Pt SISOIP 512.268 51,0199.2 d
51,8,0")(PPhy)] SCSCON $22.277 $,011696 1
(at 100 K) 0.059 01 2.066 SL,P 89.2
P 2.253 OLP 99.2
S?P 169.4

(a) Where more than one chemically equivalent distance or angle is present, the mean value is tab-
ulated. The number in parentheses is the e.s.d. (b) Parameter 14, degree of distortion. (c) The chem-
ical identity of the coordinated atom/ligand is specific to these columns. (d) Six-membered metallo-
cyclic ring. (e) Five-membered metallocyclic ring.
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Figure 3. Structure of [Pt(n?-C12H10N4-N',N2,N3)(PPhs)] [10].

2.4. 5+5-Membered Metallocyclic Rings

There are thirty-nine compounds in which each n3-ligand creates two five-membered
metallocyclic rings. These complexes based on variable combinations of atoms involved
in the chelate angles can be divided into twelve groups. Structural data are given in Table
4.

Table 4. Structural data for Pt(n®-Xs)(Y) derivatives. 2 - 5+5-membered metallocyclic rings.

Chromophore
Complex Chelate Rings Pt :L L-P:-L Ref.
= (A) ©)
S1,C187.9¢
1 1 Q2 e
[Pt(13-CasH24P250- PtS1C1S2p (S: . 22?;% (S: 1/22 1877:;)78
S1,C1,S?)(PPhs)].CH:Cl2 (S'PCCICPS?) 2316 o >80y [14]
(at 193 K) 0.026 P 2.332 S2P 94.2
C1,P 176.9
Te!, Te2 91.6(2) ¢
Te!2.588(3) Te2,Te?91.4(2)¢
Pt Te'Te?Te’P
[Pt(1}>-C12HioN2Tes- (TeltleITeiN(e:Tes) Te2569(3)  TeL T 17400) o
Te!,Te2, Te3)(PPhs)].CeHs 0,029 Te?2.612(3)  Tel,P 90.4(2)
‘ P 2.283(3) Te?,P 87.0(2)
Te2 P 175.5
Te!,Te2 92.8(1) ¢
1 2 3 e
[Pe(rp-CroHsN:Tes- Pt Te!Te?TesP %22 i‘ggi i‘;ﬁ; ?3'269()2)
1 2 3 1 2 3 : 4 :
Tel, Te2 Te¥)(PPhs)]  (Te CI\(I)"I;)Z i\ICTe ) Twosm Tapsele 1O
‘ P 2.282 Te’,P 89.3(2)
Te2, P 171.4(2)
S,B179.8¢
1 1Q2 e
[Pt(n?-C12HsN2S:B- PtSIBIS?P 21 i'ig‘; gl’gz fg‘lo A
S1,B1,S2)(PPh3)].0.06CH:Cl.  (SICNBINCS?) ‘ ’ : [16]
(at 100 K) 0.061 $22.275 SL,P99.8
‘ P2.384 S2,P95.9
BLP 176.7
S,BI81.0¢
1 1 Q2 e
[Pt(n3-Ci3H14N5S3B- PtS'B'S?2P ;1 iizz ];1'22 f235 4
S1,B1,S?)(PPhs)] (SICNBINCS?) . o [17]
(@t 10019 0.067 $22.204 S1,P 98.8
' P 2.379 S2,P 96.4
BL,D 1722
NI, N278.7 ¢
NI 2.020 N2,Sel 82.3 ¢
Pt NIN2SelP /
[P(r-CasHaNiSex- (Nléﬁgg‘ésé) N2 1.980 N'Se 1620
N1,N2,Sel)(PPhs)].0.5H:0 0,068 Sel 2.368 N1,P 100.0
‘ P 2272 Sel,P 98.6
NP 173.4
PtNIN2SIP N12.031 NI, N2785¢
Pt(np-CasHuNiSz- '
[PE(rp-CasH2:NiS2 (N'CNN2NCS!) N2 1.987 N2SI81.6¢  [19]

1 2 Q1
N1,N2,S1)(PPhs)].0.5thf 0.076 S19966 NS 162.2
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P 2.279 N1,P 9.9
S, 99.7
NP 1725
O N180.9«
012.189 N1LC1 790
[Pt(n*-Ci7H2N:O- ( Oljtccz);\ll\flfg;) N' 1997 0,599
O1,N1,C1)(PPhy)] 050 C12.004 01,P99.8
P 2.254 C1,P100.1
NL,P 1789
C1N180.9¢
C12.045 NS 817 ¢
[PE(p-CoHoNSS- ( CITES;II\E\?CI;) N1 2,032 cstes
C1,N1,S1)(PPhy)] 05y $12.340 C1P 9.6
P 2.229 SL,P 101.0
NLP 1764
CLN177.9¢
12018 NS 832
[P(>-CioHnN:S- ( o éff\}l\ff\?lcpsl) N1 2.029 S .
C1,N1,51)(PPhs)] 063 512335 C1P 985
P 2235 S1,P 9.9
NLP 176.0
C1,N1 806
12,038 NLS 828
[PH-CiHuCNOS Cll)éf;\ll\flfgl) N1 2.037 R T
C1,N1,51)(PPhs)]. 2NH:S0 053 512332 C1P97.0
P2.236 S1,P 9.4
NLP 177.2
CLN180.7 ¢
[Pt(y-CoH/CLNSS- P{CIN'SIP 1(\:;1 fped gg o
CINLS)(POP-CHuNg))]  (CICGNINGSY) cpose 123
(at173K) 0077 P 2.240 51,P97.6
NP 1682
NLN279.0 ¢
[Pt(n*-CaoHi CLN:S>- PENINZSIP E: o Ejgl ok
NN3S)(PPR)LEIOH  (NIGNENCS) 2 Np1oo 24
(at 100 K) 0.072 b
P 2.268 S1,P 96.0
NP 173.0
0N 760
012136 N1,C1 81.8+
[Pt(r-CisH2N:O- ( Oﬁgﬁgg) N' 1995 0177
O!,N1,C1)(PPhs)].MeCN 0066 C12.025 01,P103.2
P 2.244 C1,P99.1
NLP 1704
NICI 805
[Pt(n*-Ci2H21N2- PENICINZD N'2.130 CLN2799e
NV CONSPGHSONIE (oot €1 L7 NNISOS
[Pt(n*-C1oH21Ne) (H:O):] 06 N22.131 N1,P 1026
(at 150 K) P 2.363 NP 97.6

C,P 176.8
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N1,N279.1 ¢
1 2 3 e
[Pt(1?-CaoH3sNs- PtNIN2N3P Ez i'ggz E;ES ng 5
N1, N2 N3)(PPhs)] (N1C2N2C2N3) N° 2,010 NPT [27]
(at 223 K) 0.067 P 2243 O 105.9
N2,P 175.7
N1,N2 78.6
1 2 3 e
[Pt(n3-CiiHsFsN7- PtNIN2N3P EZ ;822 EI,ES Z§727
N1,N2 N3){P(Me)Pha}] (N1C2N2C2N?) N 2.006 NOP 1000 [28]
(at 223 K) 0.068 P 2256 NP 1022
N2,P 177.9
[Pt(n*-CisH1iNs- N!,N279.8¢
NNz N3){P(n)!- N 1.998 N2,N? 79.5 ¢
PtNIN2N3P
C14H1905)Ph2}].2SOsCFs. (Nf(l\:l SZENB) N22.000 N1,N3158.7 [12]
2Me2CO 5 068 ? N3 2.097 NP 97.9
(at 223 K) ‘ P 2.287 N3,P 103.0
N2,P 176.6
CIN!79.4
[Pt(r?-C1zHuN-C1,N1,C2) C12.082 N1,C2 80.1 ¢
PtCIN'C2P
{P(n'- (CONIGE) N12.033 C1,C2157.3 29
C14HsOs)(Ph)2}].CH2Cl2 0.086 C22.083 CLP 100.6
(at 100 K) ‘ P 2.227 C2,P 101.0
NLP 171.8
N1,N279.2
12.01 2N379.3
[Pt(n?-CasH1oNs- PtNIN2N3P Ez 5 8 1; E 1’§3 1: 83 4
N1,N2 N3)(PPhs)].3CH2CL: (NIC2N2C2N?) N° 1,996 NP 969 [30]
(at 223 K) 0.070 P 2053 N3i’ 04t
N2,P 176.2
N1,N278.9 ¢
1 2 3 e
[Pt(n?-CasH3aN7- PtN'N2N3P Ez i'gz E;ES Zif ;
N1, N2 N3)(PPhs)].CH2CL: (NIC2N2C2N?) N 2,009 NP 999 [30]
(at 223 K) 0.070 P 2244 N3P 102.2
N2,P 177.1
N1,N2 79.6
N1 2.043 N2,N380.0 ¢
PN Ne1978 NLNR1592
(N COZISLSZN ) N3 2.052 NP 101.8
: P 2.276 N3P 98.8
[Pt(n3*-CisHiiNs- N2P 175.4
N1,N2,N3)(PPhs)].2SO05CFsf T 1\12 - ‘9 — [31]
(at 173 K) PANINNP N1 2.057 N2:N3 79.3 ¢
f NN N2 1.975 N',N?158.5
(N 51582 ) N3 2.040 N1,P 103.2
‘ P 2.288 N3,P 98.1
N2,P 172.0
[Pt(n3-C22H1sN7O- PtNIN2N3P N 2.006 N1,N278.0 ¢
N1, N2 N3)(PPhs)] (N1C2N2C2NB) N2 2.033 N2 N3783¢  [27]
(at 223 K) 0.072 N3 2.012 N1,N?156.3
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P 2.269 N1,P 101.2
N3P 102.4
N2,P 177.8
NI,N278.3 ¢
12.027 2 N3 785«
[Pt(n3-CuHsFsN7- PtNIN2N3P Ez ’ 837 El §3 1?658
N',N2,N3)(PPhs)] (N1C2N2CaN?) N° 2,012 NPTy [27]
(at223 ) 0.076 P2.275 N°,P 105.9
N2,P 175.7
N1,N278.0 ¢
1 2 3 e
[Pt(np-Cr2HsFsN7O- PtN!N2N3P Ez ;85 El’ﬁa Zg': A
N',N2,N3)(PPhs)] (N1C2N2C2N?) N 2.035 NP 976 [27]
(at 223 K) 0.077 P 2263 NE,P 105.9
N2,P 175.7
N1, N2 785
1 2 3 e
[Pt(rP-Cr7H21N7- PtN'N2N3P E}z igﬁ EI’EB Zg;o
N',N2,N3)(PPhs)] (N1C2N2CaNP?) N3 2.010 NP 1010 [27]
(at 223 K) 0078 P2.263 NP 1019
N2,P 174.8
NI,N278.4 ¢
1 2 3 e
[Pt(n?*-CisH23N7O- PtNIN2N3*P Ez igig E{ES Z§‘659
N1,N2,N3)(PPhs)] (N1C2N2C2N?) ' ’ ) [27]
N5 2.008 NLP 98.4
(at 223 K) 0.081 P 2956 NP 1046
N2,P 173.9
N1L,N278.2 ¢
[Pt(nP-C1aH10N3- PININCIP N12.124 N2,C1 80.6 ©
N1,N2,C1)(PPhs)].ClOs (NICNCHC) N2 2.022 N',C!1158.8 2]
(at 173 K) 02 065 ? C12.018 N1,P 103.2
‘ P 2.243 C,P97.1
N2,P 1775
NI,N278.5 ¢
12,101 2C181.1¢
[Pt(n*CrathioNs- PINNPCIP Ez 2 0(2)5 Ellgl 21359 1
N1,N2,C1)(PPhs)].ClO4 (N1C2N2C2CY) ci 2'005 Nll P 103 0 [32]
(at 193 K) 0.068 P2 '227 C{ P9y 6
N2,P 175.8
N1L,N279.0 ¢
1 2 1 e
[Pt(n3-C14aH10Ns- PtNIN2CIP Ez ;(1)28 1;1/((::1 51;;70 4
N1,N2,C1)(PPhs)].ClOs (N1C2N2CCY) 12 008 NP 1018 [33]
(at 295 K) 0.079 P 2242 P 100.6
N2,P 174.1
N1, N277.8 ¢
12.147 2,C180.9 ¢
[Pt(173-C2¢H20Ns- PtNIN2C'P E}z 500 El’gl 2132892
N',N2,C1)(PPhs)].ClOs (N1C2N2C2CY) ' ' ‘ [34]
C12.022 NLP 106.1
(at 113 K) 0.072 P 2046 P73

N2P175.8
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NI, N2 785 ¢
[Pt(n-CasHasNo- N' 2,103 N2,C179.7 ¢
N',N2,C1)(Peys)].ClO. (ﬁfggjggl) N22.023 NLCIS64
2MeCN 10 C12.054 NLP 101.6
(at 253 K) P 2283 CL,P 102.4
N2,P 160.3
CLN'79.8¢
[Pt(-CvHEN-CI,NLC?)  PtCINIC?P 1(\:;1 é‘giz gg 172 859
{P(o-tolyl)s}].CHCL: (CICNIGCY) 5 004 coiosy 136
(at 150 K) 0.066 2. e
P 2255 CP97.5
NLP 177.3
CIN179.9¢
[Pt(*-CisHuFoN-CLNL,C2)  PtCINICZP gl igig Igg fg o
{P(CH2Et)s}] (CIC2NIC2?) ) 1’ ) [37]
150 B o072 C22.074 CLP102.1
P 2299 C2P97.7
NP 1742
CLN'79.8¢
[Pt(n-CaoHisNO»- PtCINICZP 1(\:;1 i%ﬁ lgg fg 940
C1,N1,C2)(PPhs)] (CICNICC) e [38]
C22.073 C1,P93.2
(at 150 K) 0.083 P 2.252 C2P 103.2
NLP 171.0
CIN'79.9¢
[Pt(n3-CisHuF2N- PYCINICZP C12.062 N1,C280.2¢
CNVC)(PCHEP)II14 v NI 2.029 C.CI588
CHCls v C22.071 CLP 102.2
(at 150 K) P 2241 C2P 98.7
NI,P 169.8
CLN'795¢
[Pt(nP-C17HsFaN- PtC'NIC2P f\i i"%g lgg fg ;Se
C,N',C2)(PMes)] (CICNIC:CY) e [40]
C22.065 CL,P 92.0
(at 150 K) 0.087 P 2243 C2,P 1025
NLP 170.0
CIN'79.7 ¢
[Pt(n>-C17HuN- PtCINIC2P 1(\:;1 é‘gﬁ lgg i(;) ézg
C1,N1,C?)(PPhs)] (CICNICCY) i iy [41]
100 K) 0 C22.074 C,P 103.0
P 2241 C2P 98.7
NP 169.8
CIN179.8¢
[Pt(n>-CrrHsF2N- PtCINICZP ;11 i?)ég Igg fg o
C1,N1,C2){P(CH2Ph)s}] (CIONIC:CY) i e [36]
150 K) 0089 C22.085 CL,P 103.8
P 2228 C2P 96.9
NP 168.7

(a) Where more than one chemically equivalent distance or angle is present, the mean value is tab-
ulated. The number in parentheses is the e.s.d. (b) Parameter 14, degree of distortion. (c) The
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chemical identity of the coordinated atom/ligand is specific to these columns. (e) Five-membered
metallocyclic ring.

The structure of [Pt(13-CssHP25:-5',C1,52)(PPhs)]. CH2Cl2 [14] is shown in Figure 4.
The n?-ligand creates two five-membered metallocyclic rings with a common C! atom of
the S'IPCCICPS? type with chelate angles of 87.9° (S'-Pt-C?) and 87.7° (C'-Pt-S?). This is the
only example of this type. The PPhs demonstrated distorted square-planar geometry
about Pt(II) atoms. The remaining L-Pt-L bond angles open in the following order: 89.7°
(S'-Pt-P) < 94.2° (S2-Pt-P) < 173.8° (S1-Pt-S?) < 176.9° (C'-Pt-P). The Pt-L bond distance in-
creases in the following order: 2.020 A (Pt-C') <2.316 A (Pt-$?) <2.332 A (Pt-S1) <2.322 A
(Pt-P).

Figure 4. Structure of [Pt(>-CssH2sP252-S!,C?,52)(PPhs)] [14].

In another two complexes, namely [Pt(1n3-Ci2H12N2Tes-Te!,Te? Te3)(PPhs)].CeHs and
[Pt(n?-CioHsN2Tes-Te!, Te2, Te?)(PPhs)] [15], which are isostructural, the n?-ligand creates a
pair of five-membered metallocyclic rings with common central ligating Te2 atoms of the
Te!CNTe2NCTe® type. The mean values of the respective angles are 92.2 (+6)° (Te'-Pt-Te?)
and 92.0 (x6)° (Te2-Pt-Te?). The PPhs ligand demonstrated distorted square-planar geome-
try about each Pt(II) atom. The remaining L-Pt-L bond angles open in the following order
(mean values): 88.1 (+1.2)° (Te3-Pt-P) ~ 88.1 (+2.31)° (Tel-Pt-P) < 173.3 (+8)° (Te!-Pt-Te?) <
173.4 (+2.1)° (Te2-Pt-P). The Pt-L bond distance increases in the following order (mean val-
ues): 2.283 (+1) A (Pt-P) < 2.571 (+2) A (Pt-Te2) < 2.591 (+3) A (Pt-Te!) < 2.592 (+20) A (Pt-
Te3).

In another two complexes, namely Pt(1)3-C12HsN25:B-S1,B!,5?)(PPhs)].0.06CH2Cl2 [16]
and Pt(1?-C1sH1:N5S3B-51,B1,52)(PPhs)] [17], each n?-ligand creates a pair of five-membered
metallocyclic rings with a common central ligating B! atom of the S'ICNB!NCS? type. The
values of the respective chelate angles are (mean values): 80.4 (+6)° (5'-Pt-B!) and 85.7 (8)°
(B!-Pt-S?). The PPhs demonstrated distorted square-planar geometry about the Pt(Il) atom.
The remaining L-Pt-L bond angles open in the following order (mean values): 95.9 (+5)°
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(S%-Pt-P) < 99.3 (£5)° (S'-Pt-P) < 162.4 (+1.0)° (S!-Pt-S?) < 174.4 (+2.2)° (B!-Pt-P). The Pt-L
bond distance increases in the following order (mean values): 2.110 (+19) A (Pt-B1) <2.284
(+10) A (Pt-5?) <2.301 (£3) A (Pt-S) < 2.382 (+2) A (Pt-P).

Distorted square-planar geometry about the Pt(I) atoms in [Pt(n3-CasH24NiSeo—
N, N2,Se?)(PPhs)].0.5H20 [18] was achieved by 1?-ligands with PPhs. The n’-ligand forms
a pair of five-membered metallocyclic rings with a common central ligating N2 atom of
the N'CNN2NCSe! type. The values of the respective chelate angles are 78.7° (N'-Pt-N2)
and 82.3° (N2-Pt-Se?). The remaining L-Pt-L bond angles increase in the following se-
quence: 98.6° (Sel-Pt-P) < 100.0° (N!-Pt-P) < 162.0° (N1-Pt-St) < 173.4° (N2-Pt-P). The Pt-L
bond distance increases in the order 1.980 A (Pt-N2) < 2.020 A (Pt-N') < 2.272 A (Pt-P) <
2.368 A (Pt-Se).

In [Pt(13-C2sH24N452-N*,N2,S1)(PPhs)].0.5thf [19], the n?-ligand creates two five-mem-
bered metallocyclic rings with common central ligating N? atoms of the N'CNN2NCS!
type with the chelate angles of 78.5° (N'-Pt-N?) and 81.6° (N2-Pt-S'). The PPh3 demon-
strated an inner coordination sphere about the Pt(Il) atoms. The remaining L-Pt-L bond
angles open in the following order: 99.7° (S-Pt-P) < 99.9° (N'-Pt-P) < 162.2° (N!-Pt-5) <
172.5° (N2-Pt-P). The Pt-L bond distance increases in the following sequence: 1.987 A (Pt-
N2) <2.031 A (Pt-N1) <2.266 A (Pt-S1) <2.279 A (Pt-P).

Distorted square-planar geometry about the Pt(Il) atoms in [Pt(n)?-Ci7Hi2N20-
O1,N1,CY)(PPhs)] [20] was achieved by 1?-ligands and PPhs. The np?-ligand creates two five-
membered metallocycles with a common central ligating N' atom of the O'C2N'NCC! type
with the chelate angles of 80.9° (C'-Pt-N') and 79.0° (N'-Pt-C"). The remaining L-Pt-L bond
angles open in the following order: 99.8° (O'-Pt-P) < 100.1° (C'-Pt-P) < 159.9° (O'-Pt-C") <
178.9° (N1-Pt-P). The Pt-L bond distance increases in the following sequence: 1.997 A (Pt-
N1) <2.004 A (Pt-C1) <2.109 A (Pt-O') < 2.254 A (Pt-P).

There are four complexes, namely [Pt(n3-CoHoNsS—C!,N2,S")(PPhs)] [21], [Pt(n?-
C10H11N3S5-C1,N1,S1)(PPhs)] [22], [Pt(1n?-Ci2H19Cl2N3O253-C1, N1, 51 (PPhs) . 2Me2SO [23], and
[Pt(n3-CoHrCL2NsS-C1, N, S1){(13-CsH12N3)}] [23], in which each n3-CIN!S! donor ligand cre-
ates two five-membered metallocycles with common central ligating N! atoms of the
CICN'NCS! type. The mean values of the chelate angles are 80.1 (+2.2)° (C!-Pt-N?) and
82.2 (x1.0)° (N'-Pt-S'). The remaining L-Pt-L bond angles open in the following order
(mean values): 97.2 (£1.1)° (C'-Pt-P) < 98.8 (£2.2)° (S'-Pt-P) < 162.8 (+1.4)° (C'-Pt-S') < 174.5
(#5.9)° (N'-Pt-P). The Pt-L bond distance increases in the following order (mean values):
2.032 (+14) A (Pt-C1) < 2.033 (+4) A (Pt-N1) < 2.229 (+6) A (Pt-P) < 2.332 (+8) A (Pt-S1).

In [Pt(n?-Ca0H31N4S2—-N1,N2,5)(PPhs)].EtOH [24], the n?-ligand forms two five-mem-
bered metallocycles with common central ligating N2 atoms of the N'C2N2NCS! type, with
the chelate angles of 79.0° (N!-Pt-N2) and 82.0° (N2-Pt-S'). The remaining L-Pt-L angles
open in the following order: 96.0° (S'-Pt-P) < 100.0° (N!-Pt-P) < 161.0° (N*-Pt-S?) < 173.0°
(N2-Pt-P). The Pt-L bond distance increases in the following order: 2.000 A (Pt-N2) < 2.042
A (Pt-N7) <2.268 A (Pt-P) <2.270 A (Pt-SY).

Distorted square-planar geometry in [Pt(n?-CisH12N20-0O1,N',C")(PPhs)].MeCN [25]
was achieved by n3-ligands with PPhs. The n3-ligand forms two five-membered metallo-
cycles with a common central ligating N' atom of the O'CNN'C2C! type with the chelate
angles of 76.0° (O'-Pt-N') and 81.8° (N'-Pt-S?). The remaining angles open in the following
sequence: 99.1° (C!-Pt-P) < 103.2° (O'-Pt-P) < 157.7° (O!-Pt-C') < 176.4° (N'-Pt-P). The Pt-L
bond distance increases in the following order: 1.995 A (Pt-N1) <2.025 A (Pt-C') <2.138 A
(Pt-O1) <2.244 A (Pt-P).

The structure of [Pt(n*-CizH21N2-N',C!,N2){P(CsHaSO3)3}]>[Pt(n?-C12H21Ne)(H20)]2
consists of complex anions and complex cations [26]. In a complex anion, a n*-ligand via
N1,C',N? atoms with PL ligands achieves distorted square-planar geometry about Pt(II)
atoms. This n-ligand creates a pair of five-membered metallocycles with a common cen-
tral ligating C' atom of the N'C2C'C2N? type. The values of the chelate angles are 80.5° (N'-
Pt-C) and 79.9° (C'-Pt-N2). The remaining L-Pt-L bond angles open in the following se-
quence: 97.6° (N2-Pt-P) < 102.6° (N*-Pt-P) < 159.8° (N1-Pt-N?) < 176.8° (C!-Pt-P). The Pt-L
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bond distance increases in the following order: 1.971 A (Pt-C1) <2.130 A (Pt-N') <2.131 A
(Pt-N2) < 2.363 A (Pt-P).

In the following eleven complexes, each n3-ligand creates a pair of five-membered
metallocycles with a common central ligating N2 atom of the N1C2N2C2N3 type: [Pt(n?-
Cs0HssNs—N',N2N3)(PPhs)]  (Sanning et al.  2015) [27],  [Pt(n3-CuHsFeNr-
N, N2 N3){P(Me)(Ph2)}] [28], [Pt(n?-C1sH11N3-N?,N2,N3){P(n!-
C1sH1905)Ph2}].2SO0sCF3.2MeCO  [29], [Pt(n?-C2sHi1aNs-N', N2 N?)(PPhs)].3CH2CL2  [30],
[Pt(13-C290HasN7—N1,N2,N?)(PPhs)].CH2Cl> [30], [Pt(1?-CisH11N3-N', N2 N3)(PPhs)].250sCFs
[31], [Pt(n3-C22HisN7-O-NL N2 N3)(PPhs)] [27], [Pt(n3-CuHsFeN7—NL N2 N3)(PPhs)] [27],
[Pt(n3-C12HsFeN7O-N?,N2,N3)(PPhs)] [27], [Pt(n?-CzH21N~N',N2,N?)(PPhs)] [27], and
[Pt(n?-C1sH2sN7O-N', N2 N?)(PPhs)] [27]. The monodentate PL displayed distorted square-
planar geometry about each Pt(II) atom. The total mean values of the chelate angles are
78.9 (#1.0)° (N'-Pt-N2) and 79.0 (+1.0)° (N2-Pt-N3). The remaining L-Pt-L bond angles open
in the following order (total mean values): 99.5 (+3.0)° (N'-Pt-P) < 102.9 (£2.8)° (N3-Pt-P) <
157.6 (£1.1)° (N'-Pt-N?) < 175.7 (£1.5)° (N2-Pt-P). The Pt-L bond distance increases in the
following order (total mean values): 2.012 (+20) A (Pt-N1) < 2.012 (£32) A (Pt-N?) < 2.025
(£32) A (Pt-N3) < 2.264 (+24) A (Pt-P).

There are five complexes, namely [Pt(n?-CisaH1oN3s-N',N2,C")(PPhs)].ClOs (at 173 K)
[32], [Pt(n*-C1aH1Ns>-N2,N2,CH)(PPhs)].C10s  (at  193K) [32], [Pt(n?-CisHioNs—
N,N2,C1)(PPhs)].ClOs (at 245 K) [33], [Pt(1n3-C2sH20N3s-N1,N2,C")(PPhs)].CIOs [34], and
[Pt(n>-CasH23N2-N1,N2,C1)(Pcys)].Cl1O+.MeCN [35], in which each n-ligand creates a pair
of five-membered metallocycles with a common central ligating N2 atom of the
N!C2N2C2C! type. The structure f [Pt(1?-C1aH1o0N3-N*,N2,C?)(PPhs)] [32] is shown in Figure
5. The total mean values of the respective chelate angles are 78.4 (£0.6)° (N!-Pt-N2?) and
80.7 (¥1.0)° (N2-Pt-C?). The remaining L-Pt-L bond angles open in the following order (to-
tal mean values): 99.0 (+3.5)° (C-Pt-P) < 103.1 (+2.5)° (N'-Pt-P) < 158.0 (+1.4)° (N1-Pt-N2) <
172.7 (+5.5)° (N2-Pt-P). The Pt-L bond distance increases in the following order (total mean
values): 2.021 (+30) A (Pt-C!) <2.030 (+24) A (Pt-N2) <2.121 (+18) A (Pt-N1) < 2.242 (+32) A
(Pt-P).



Crystals 2023, 13, 599

15 of 21

Figure 5. Structure of [Pt(n*>-CiaH1oN3-N',N2,C")(PPhs)] [32].

In the following eight complexes, each n)3-ligand creates a pair of five-membered me-
tallocycles with a common central ligating N1 atom of the CIC2N1C2C2 type: [Pt(n)?*-
CryHuN-C, N, C?){P(n!-C14H1905)(Ph)2}]. CH2Cl2  [29], [Pt(n3-CizHoF2N-C?, N1, C2){P(1)'-0-
tolyl)s}].CHCls (at 150 K) [36], [Pt(n3-CizHoF2N-C!,NLC2){P(CH2Ph)s}] (at 150 K) [36],
[Pt(n3-CisHuF2N-C! N1, C2){P(CH:Et)2}] (at 150K) [37], [Pt(13-C20H1sNO2~-C!,N',C?)(PPhs)]
(at 150 K) [38], [Pt(n?-CisHuF2N-C!,N?,C2){P(CHzPh)s}].CHCls (at 150 K) [39], [Pt(n?-
C2HuF2N-C1 N1, C?2)(PMes)] (at 150 K) [40], and [Pt(13-CizHuuN-C',N*,C?)(PPhs)] (Figure 6)
(at 100 K) [41]. The values of the respective chelate angles are 79.7 (+3)° (C!-Pt-N') and 80.1
(#£3)° (N'-Pt-C?). The remaining L-Pt-L bond angles open in the following order: 99.5
(+4.2)° (C>-Pt-P) < 100.0 (#4.5)° (C'-Pt-P) < 158.5 (+1.4)° (C'-Pt-C?) < 171.5 (+4.5)° (N'-Pt-P).
The Pt-L bond distance increases in the following order (total mean values): 2.026 (+21) A
(Pt-N1) < 2.068 (+17) A (Pt-C?) < 2.078 (+6) A (Pt-C2) < 2.249 (+32) A (Pt-P).
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Figure 6. Structure of [Pt(n?-Ci7HuN-C',N1,C?)(PPhs)] [41].

Each np-ligand creates two five-membered metallocyclic rings. The donor atoms of
the respective n?-ligands play a role in the size of the L-Pt-L chelate angles. These angles
increase in the following sequences:

NIC2N2C2N3: 78.8° (N1C2N?), 78.9°(N2C2N?) [12,26-28,30,31]

O'CNN!CC!: 76.0° (O'CNN?Y), 81.8° (N'C2C?) [25]

N1C2N2C2C1: 78.4° (N1C2N2), 80.2° (N2C2C1) [32-35]

CICNIC2C2: 79.7° (C'C2NT), 80.2° (N'C2(?) [29,36—41]

NICNN2NCS': 78.5° (N'CNN?), 81.6° (N2NCS?) [19]

N1C2C1CaN2: 80.5° (N1C2C1), 79.9° (C1CaN?) [18]

NICNN2NCSe!: 78.7° (N'CNN?2), 82.3° (N2NCSe') [26]

O'CNNINCC!: 80.9° (O'CNN?Y), 79.0° (N'NCC") [20]

N1C2N2NCS'™: 79.0° (N'C2N?), 82.0°(N2NCS?) [24]

C'C2N'NCS!: 77.9° (C'C2NY), 83.2°(N'NCS?) [21-23]

SICNB!NCS2 79.8° (S'CNBY), 85.0° (BINCS?) [16,17]

SIPCCICPS2 87.9° (S'PCCY), 87.7° (CICPS?) [14]

Te!CNTe2NCTe?: 91.6° (Te!CNTe?), 91.4° (Te2NCTe?) [15]

3. Conclusions

This review includes over fifty monomeric Pt(Il) coordination complexes with the
composition of Pt(1)3-XsL)(PL). There are 14 types of n-ligand coordination via donor at-
oms (X3 = NIN2N3; S15253; TelTe?Te3; OIN10? CINIC? SelN!Sez OINICY OINISE CINISY
N'N2C1, N1IN2S!; NIN2Se!; S101S2; S'B1S3 N1'OINZ S15201) and each np-ligand with mono-
dentate PL displays distorted square-planar geometry about each Pt(II) atom.

Each tridentate ligand creates two metallocyclic rings. Based on the metallocycles,
these complexes can be divided into the following four groups with 6+6-; 6+5-; 5+6-; and
5+5-membered metallocyclic rings:

I.  6+6-membered metallocycles of the O'CsN'Cs0% O'C2NN'C30?2 and S'CsS2CsS? types

with common N' and S? atoms (three examples) (Table 1);
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II.  6+5-membered metallocycles of the O'CsN'NCS! type with common central ligating
N atoms (five examples) (Table 2);

II. 5+6-membered metallocycles of the O'C2N'Cs02% N'C2N2NC2N?; Se!C2N'NC2Se? and
S1C252C30! types with common central N, ligating N2 and S? atoms (four examples)
(Table 3);

IV. 5+5-membered metallocycles of the S'PCCICPS%; Te!CNTe2NCTe® (2 examples);
SICNBINCS? (2 examples); NI!CNN2NCSe'; N!CNN2NCS:;  O'C2N'NCCY;
CICoNINCS! (4 examples); NIC2N2NCS?; O'CNNIC2CY N1IC2CHCaN2 N1IC2N2C2N3 (11
examples); N'C2N2C2C? (5 examples); and C'C2N'C2C2 (8 examples) types with com-
mon central ligating C?, Te?, B!, N2 and N atoms (39 examples) (Table 4).

The Pt-P (trans to the common central atom) bond distance increases in the following
sequence (total mean values): 2.237 A (N1) < 2.259 A (N?) < 2.283 A (Te?) <2.293 A ($?) <
2.348 A (C1) <2.356 A (B'), which corresponds quite well with the trans influence of the
respective central common donor atoms. The Pt-X (trans to P) bond distance increases in
the following sequence (total mean values): 1.995 A (C1) <2.014 A (N2) <2.030 A (N?) <
2.109 A (B')<2.308 A (S?) <2.574 A (Te2).

There is a cooperative effect between the covalent radius of the respective donor at-
oms, the Pt-L bond distance, and chelate rings, as the former grows, the Pt-L bond distance
increases and the chelate angles open, as can be observed below (Table 5).

Table 5. Cooperative effects of the respective data.

Chelate rings L-Pt-L’/L’-Pt-L [°] Pt-L [A]

NICNN2NCS'  78.5°(N'CNN2)/81.6°(N2NCS!)  1.957(N2), 2.039(N?), 2.266(S!)
N=0754A;5=1.02 A

NICNN2NCSe!  78.7°(NICNN2)/82.3°(N2NCSe!)  1.980(N?2), 2.020(N?), 2.368(Se')
N=075A8e=1.16 A

SICNBINCS?  79.8°(S!ICNB!)/85.6°(BINCS?) 2.129(B?), 2.302(S?), 2.285(S?)
B=082A;5=1.02 A

Te!CNTe2NCTe? 91.6°(Te!CNTe?)/91.4°(Te2NCTe3)  2.572Te?), 2.592(Tel), 2.573(Te?)
Te=1.36 A; Te=1.36 A

In transition metal complexes, the oxidation state plays a leading role in the geometry
formed and platinum is no exception. In four coordinates, Pt(II) prefers square-planar ge-
ometry. The utility of a simple metric to assess molecule shape and degree of distortion,
as well as to exemplify the 14+ parameter for square-planar geometry, is demonstrated by
the following equations [42]:

_ 360-(a+B)
T4 = 360
_ 360-(a+B)
Ta = 141

For square planar geometry

For tetrahedral geometry

The values of the T4 parameter range from 0.00 for perfect square planar geometry to
1.00 for perfect tetrahedral geometry, since 360-2(109.5) = 141.

The total mean values of trans-a-L-Pt-L (L represents terminal ligating atoms of the
respective 1n’-ligand) trans-B-L-Pt-P (L is a common central atom) bond angles, as well as
of parameter T4, reflect the membered nature of the respective metallocycles, as can be
observed from the data in the following summary (Table 6).
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Table 6. Selected data of trans angle and parameter t4of metallocycles.

Metallocycles a-L-Pt-L° B-L-Pt-P° T4 Table X
I. 6+6-membered 177.3 174.3 0.023 1
II. 6+5-membered 175.9 174.8 0.026 2
III. 5+6-membered 173.1 172.5 0.040 3
IV.5+5-membered 162.7 174.9 0.062 4

As can be observed, while the 3-L-Pt-P angles are almost constant, the a-L-Pt-L an-
gles are slowly increase with the membered metallocycles in the following sequence: 5+5-
< 5+6- < 6+5- <6+6-. The distortion of the square-planar geometry about Pt(Il) atoms de-
creases in the same sequence, as indicated by parameter t4 (0.062 (5+5) > 0.040 (5+6) > 0.024
(6+5) > 0.023 (6+6)).

The coexistence of two or more species that differ only by the degree of distortion of
the M-L bond distance and L-M-L bond angles is typical of the general class of distortion
isomerism [43]. Over 160 platinum complexes exist following the analysis and classifica-
tion of isomers [44]. This includes distortion (65%), cis-trans (30%), mixed isomers (cis-
trans and distortion), and ligand isomerism.

The complex [Pt(13-CisH11N3-N',N2,N?)(PPhs)].250sCFs [31] contains two crystallo-
graphically independent molecules within the same crystals (Table 4). These molecules
differ by the degree of distortion of Pt-L and L-Pt-L, with the values of parameter t of
0.070 and 0.082, respectively. Below is a classic example of distortion isomers [43].

As part of the X-ray analysis, [Pt(1)*-C1aH10N3-N,N2,C")(PPhs)].CIOs was measured at
173 K and 193 K [32], and 295 K [33] (Table 4). It was found that the temperature had an
influence on the structural parameters. When the temperature drops; the distortion grows,
as indicated by parameter 4 in the following order: 0.065 (at 173 K) < 0.068 (at 193 K) <
0.079 (at 295 K). These molecules, as well as independent molecules, are classical distor-
tion isomers [43].

During the collection and organization of the data, it has become evident that some
original papers are lacking important information such as atom coordinates and the anal-
ysis of intermolecular distances. Because of these limitations, we believe that a review
such as this can continue to serve a useful function by centralizing the available material
and delineating areas worthy of further investigation.
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Abbreviations

CsHsNs=OS (salicylaldehyde thiosemicarbazone)

CoHoN3S (2-(((amino(sulfido)methylene)hydrazono)methyl)-5-methylphenyl)
CioHsN-2Tes (1,1’-tellanyl)bis(5-pyridine-2-tellurolate)

C1oH11NsS (4-methylacetophenone thisemicarbazone)

CuHsFsN7 (2,6-bis(3-(trifluoromethyl)-1H-1,2,4-triazol-5-yl)pyridinate)
CuHuN (2,2e(pyridine-2,6-diyl)diphenyl)

C12H24S3 (2,12-Diisopropyl-3,7,11-trithiadecane)

C12HeFsN7O (4-methoxy-2,6-bis(3-(trifluoromethyl)-1H-1,2,4-triazol-5-yl)) pyridinate)
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C12HioN:2Tes (1,1etellanyl)bis(3-methyl-1A5-pyridine-2-tellurolate)
Ci2H11N4 (2-(2-amino)phenyl diazenyl)anilinate)
Ci12H16N204Se2 diethyl-3,3e(diazone-1,2-diyl-N)bis(2-(hydroseleno)but-2-enoatato)
C12H19CN302Ss  (2-(1-((amino(sulfido)methylene)hydrazono)ethyl)-4,5-dichlorophenyl)
CisHsNO2 N(a,ae-dioxobenzylidene)anilinate
C14aH10N20s (2-1(2¢carboxylatophenylazo)-4-methylphenolate)
Ci1aH10N3 (2-(6-(3-1H-pyrazolyl)-2-pyridyl)phenyl)
CisHuNGs (2,2e62enterpyridine)
C16H13N30552 (4-nitrobenzyl(1-(2-oxidophenyl)ethylidene)carbonodithiohyrazonate)
C16H1aN2052 (benzyl(1-(2-oxidophenyl)ethylidene)carbodithiohydrazonate)
Ci7HoF2N (2,6-(4-fluorophenyl)pyridine)
CiHuN (2,2e(pyridine-2,6-diyl) diphenyl)
Ci7H12N20 (1-((5-methyl-2-oxodiphenyl)diazinyl)-2-naphtyl)
Ci7H21N7 (2,6-bis(3-t-butyl-1H-1,2,4-triazol-5-yl))pyridinate)
CisHuF2N (5-fluoro-2-{6-(4-fluorobenzene-2-diyl}-3-methylbenzenide)
CisH12N20 (1-(((oxidanidyl)(phenyl)methylene)amino)imino)methyl-2-2-naphtyl)
CisH16N20S52 (benzyl(4-oxido-4-phenylbut-3en-2-ylidene)carbonodithiohydrazonate)
CisHsN7O (2,6-bis(3-t-butyl-1H-1,2,4-triazol-5-yl)-4-methoxypyridinate)
C20H1sNO2 (2,6-bis(o-phenylene)-4-ethoxycarbonylpyridine)
C2Hi1sN7O (4-methoxy-2,6-bis(3-phenyl-1H-1,2,4-triazol-5-yl)pyridinate)
C24H20Ns (2-(4-(4-dimethylaminophenyl)-2,2e-bipyridin-6-yl)phenyl)
CasHi9Ns (2,6-bis(3-(4-methyl)-1H-pyrazol-5yl)pyridinate)
CasH23 N2 (3-(4-t-butyl-8-(isoquinolin-3-yl)pyridine-2-yl)-2-naphtyl)
C2sH24N4S2 PhSNC(MeCsH4)N-NC(MeCsHs)NSPh
C2sH24NasSe2 PhSeNC(MeCsHs)N-NC(MeCsH4)NSePh
C2vH33N7 (2,6-bis(3-(adamantam-1-yl)-1H-1,2,4-triazol-5-yl)pyridinate)
CsoHs5Ns (2,6-bis(3-(adamantam-1-yl)-1H-pyrazol-5-yl) pyridinate)
P(C1aH1905)(Ph)2  (benzo-15-crown [5] diphenylphosphine
P(CH:zEt)3 tri-n-propylphosphine
P(CH:Ph)s tribenzylphsphine
P(CHs)Ph2 methyldiphenylphenylphosphine
PMes trimethylphosphine
P(tolyl)s tris(2-methylphenyl)phosphine
Pcys tricyclohexylphosphine
PPhs triphenylphosphine
tth tetrahydrofuran
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