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Syntheses, Crystal Structures and Properties of
N-(1-iminoethyl)acetamidine Platinum Complexes
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Abstract: Three N-(1-iminoethyl)acetamidine platinum complexes, [Pt(NIA),]+(2-sb)-2H,0 (1), [Pt(NIA),]-(3-sb)-
3H,0 (2) and [Pt(NIA),]-(1,4-dsb) -2H,0(3) (NIA=N-(1-iminoethyl)acetamidine, 2-sh*=2-sulfobenzoate, 3-sh**=3-
sulfobenzoate, 1,4-dsh*=1,4-disulfobenzene), were synthesized in CH;CN and H,0 under hydrothermal conditions
using K,PtCly and sulfobenzoates (o-, m-, p-). During the synthetic process the CH;CN was polymerized into N-(1-
iminoethyl)acetamidine and the 4-sulfobenzoate was converted into 1,4-disulfobenzene. These complexes were
well characterized by elemental analysis, IR, UV-Vis, fluorescence spectra, thermal and powder X-ray analysis.
The single-crystal X-ray determination showed that complexes 1~3 have cation-anion species and the cation
consists of [Pt(NIA),J** in which the Pt** accepts a four-coordinated planar geometry. Abundant hydrogen bonds
among cations, anions and lattice water molecules extend the structures into three-dimensional networks, while
the pattern modes of hydrogen-bonding are different in complexes 1~3. Moreover, there are some differences in
the thermal stability and fluorescence properties for three complexes. CCDC: 1469755, 1; 1469756, 2; 1469757, 3.
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1.1 & F

2-Mif B 2K H R (2-Hosh) (3-Aff 28 HY R 4 (3-
NaHsb) . 4-ff 5& 7% B % B (4-KHsb) P9 58 & 1R #1 |
U LU e R 2T 2 R O R T
(DMF)¥ R 53 #r ki
1.2 Wik

21 A ik I fd FH Nicolet Nexus 470 {857
A LT AN SRR KBr JE 7, 4533558 Bl 400~4 000
em™, HE 1 em™, JTCE TR H Perkin-Elmer
1110 BT ZE i, #E MR A Delta TA-SDT
Q600 F I3 A, J A, THEEF K 10 C-min™,
TS F 2 1R ~800 °C, ALO, HE 34, £ AN Gl i f
Fi SPECORD 2000 Y6343, 205 AR 5¢ S i
FEAH I HE F-2500 28 IS 2 A, =i\,

][/

AKX FFLEAT I L L AE ] Ultima IV A X 26407 5143
B, Cu Ko 9746, %4 0.150 4 nm, S AR S5 #40
K Gemini A Ultra B 5HAT7 84X .
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1.3.1  [Py(NIA),](2-sb)-2H,0 (1) 4 h

& A A MR (0.026 g,0.063 mmol) 2-
Hasb (0.05 g,0.250 mmol), 7~ % F 3 U % (0.017 g,
0.125 mmol) 7.5 mL. & Jif§ 7.5 mL H,0 BYIE & #1hn
ABIEFN 30 mL BRFRUEE % A E RGN &
BT 150 CCRIBEAR P SO 1 d g SO A RS ¥
ESI RS RO S RS R e R 4 NP R o (i B
2y 30 d, IRAFERAF ORI S AR, e K
H B, RN OB NG DMF, 723 .32.8%, b
3 CyHNOLPLS,, JTCR T BRI R (%).C,
28.62;H,4.16;N,13.35, S 501 (%) : C,28.80; H ,4.18;
N,13.35, IR(KBr JE 7, em™): 3 452(s),3 236(s),2 928
(s),1 666(s),1 577(s),1 547(s),1 395(m),1 273(m),
1 209(m),1 185(s),1 087(m),1 019(s),776(w),732w
(s),617(s),

1.3.2  [Pt(NIA),]-(3-sb)-3H,0 (2)MI A &

2 A MRS 1M, HEH 2-Hsh #h 3-
NaHsh(0.056 g,0.250 mmol), P4 52 & 41 & B H 1t 2l
M 0.052 g(0.125 mmol), 1518 & {4 FRAR Sk, 7 i
A TK HEE AT LR LHEH DMF, 7%,
31.9%, t2#3 PiC,sHxONS , J6 K S Hr FIES T 33(H
(%):C,27.82;H,4.36;N,12.98 , S50 H (%) . C,27.74;
H,4.46;N,13.01 IR (KBr JE A", em™):3 436(s),3 224
(m),2 987(m), 1 662(s),1 597(m), 1 546(m), 1 423(m),
1 384(s),1 272(m),1 226(m),1 189 (m),1 100 (m),
1 034(s),770(m),675(m), 614(m),,

1.3.2  [Py(NIA),]+(1,4-dsb)-2H,0 (3)H G 1K

& UE A SR (0.026 ¢,0.063 mmol),4-
KHsb (0.045 g,0.188 mmol),10 mL & Ji§ ,5 mL H,0
HTR A A BIZBUR 30 mL 9 RE R | %5 4]
HEARTENE T ET 150 CHRMEAE T R 1 d; =R
N 45 RS A B R A5 BRI
PR WFRE L 10 d, IR B AEHR SR, 805K
BB NERE 1 d, VT2 BR #
TEPIR SR, B TR HE RE TR &
5 F DMF, 77 %.37.9%, 16275, PtC,Hy06NS,, 7T
ROt EME (%):C,25.26;H,3.94;N,12.63,
S8 {H (%):C,25.11;H,4.16;N,12.55, IR (KBr J&
A em™):3413(s),3 258(m),2 902(m), 1 667(s),1 588
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Ortep F2IFA, TEAH SR 2006 L3 1,
CCDC:1469755,1;1469756,2;1469757,3,
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Table 1 Crystallographic data and refinement parameters for complexes 1~3

Complex 1
Empirical formula C3HsN 0 4PLS,
Formula weight 1 259.15

Crystal system Orthorhombic

Space group Pna2,

Size / mm 0.35x0.32x0.15
a/ nm 1.425 4(5)
b/ nm 2.049 7(5)
¢/ nm 1.436 4(5)
B

V / nm® 4.197(2)

A 4

D./ (Mg-m?) 2.005

w/ mm™ 6.838

0 range / (°) 3.2~25.0
Total reflections 17 327
Unique reflections 6 905
Observed reflections 6 279
Parameters 506

F(000) 2 295

Ry, wR, [I520(1)) 0.027, 0.077
Ry, wR; (all data) 0.029, 0.079
GOF 0.945

2 3
CisHaNeOsPtS CisHaNeOsPLS,
647.57 665.61
Monoclinic Monoclinic
P2/c C2le

0.23x0.18x0.16 0.39%0.17x0.11

0.972 73(11) 2.280 8(5)
2.076 9(2) 1.198 6(5)
1.185 25(13) 0.802 5(5)
112.597(2) 94.735(5)
2210 7(4) 2.186 4(17)
4 4

1.946 2.022

6.496 6.663
2.1~25.1 3.0~25.0

16 843 4050

3918 1943

3727 1280

302 151

1272 1 304
0.019, 0.063 0.045, 0.110
0.022, 0.094 0.072, 0.132
1.305 1.055

x2 BREWI3HNEKOmEERA(C)
Table 2 Bonds lengths (nm) and angles (°) for complexes 1~3

Complex 1
Pd1-N1 0.198 1(14) Pd1-N3 0.194 2(13) Pd1-N4 0.195 3(12)
Pd1-N6 0.201 1(14) Pd2-N7 0.201 3(13) Pd7-N9 0.198 0(15)
Pd2-N10 0.194 0(13) Pd2-N12 0.196 1(13)
N1-Pd1-N3 88.1(7) N1-Pd1-N4 179.1(7) N1-Pd1-N6 92.8(7)
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N3-Pd1-N4 91.2(5) N3-Pd1-N6 178.7(5) N4-Pd1-N6 87.9(5)
N7-Pd2-N9 87.8(6) N7-Pd2-N10 179.3(6) N7-Pd2-N12 90.8(6)
N9-Pd2-N10 91.7(6) N9-Pd2-N12 178.4(7) N10-Pd2-N12 89.7(6)

Complex 2

Pt1-N1 0.200 1(4) Pt1-N3 0.199 1(4) Pt1-N4 0.200 1(4)

Pt1-N6 0.199 3(4)

N1-Pt1-N3 88.98(15) N1-Pt1-N4 179.66(15) N1-Pt1-N6 91.16(16)
N3-Pt1-N4 90.89(15) N3-Pt1-N6 179.79(14) N4-Pt1-N6 88.98(15)
Complex 3

Pt1-N1 0.197 1(9) Pt1-N2 0.199 8(10)
N1-Pt1-NT' 180.0(3) N1-Pt1-N2 88.5(3) N1-Pt1-N2' 91.5(3)

Symmetry code: * —x, 1-y, —z in 3.
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Thermal ellipsoids are drawn at 30% probability level

1 EAY 1 B B F[PUNIC), 45 1
Fig.1 ORTEP view of the cation of [Pt(NIA),]*" in

complex 1
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Thermal ellipsoids are drawn at 30% probability level; H atoms

are omitted for clarity

K2 Reaw 21T 4t
Fig.2 ORTEP view of the molecular structure of

complex 2
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Thermal ellipsoids are drawn at 30% probability level; H atoms are

omitted for clarity; Symmetry codes: ' 0.5-x, 0.5-y, —z; " —x, 1-y, —z

3 WA I MTTE
Fig.3 ORTEP view of the molecular structure of complex 3
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Fig.4 Structures of ligands of N-(1-iminoethyl)acetamidine
and 3,5-dimethyl-4H-1,2. 4-triazole
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Fig.5 TG curves of complexes 1~3
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Fig.6 UV-Vis spectra of complexes 1~3

®3 BEYW1-3 FERPRLEIIELE
Table 3 Data of UV-Vis spectra for complexes 1~3

in water
Complex Ay / N e/ (L-mol™-cm™)
1 238.1 21 514
2 238.0 26 885
3 237.6 30 780

ANTE] RS AR N-(1-30 % 5 £ 38 & BRI ar-ar BR
TR BEIR M R B LA 59 3 i K A 1
NN,
2.6 FEWHR KL

B G 0 5 T A7 14 T AR 5 S 7™ s A AH TR] 52 5 2%
PRI, WBCE Y 1~3 1% FHE1% (B 7)(A =234
nm) A LUE 3 DECAYITE 292 nm 24 L HRA L
B XA PRI AR N-(1-E 2 2 £E)

8004
700
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500+
4004

300 2
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Fig.7 Fluorescence spectra of complexes 1~3
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Supporting information is available at http://www.wjhxxb.cn
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