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Abstract 

Mono(trifluoroacetato )platinum(IV) complexes of the formula [Pt1v ( dach)LJ(TF Ac)] ( dach = trans-(±)-1,2-diaminocyclohexane, 
TF Ac = trifluoroacetate, L = acetate or propionate) could be prepared from the reaction of [Pt1v ( dach)LJ(OH)] with trifluoroacetic 
anhydride in the presence of a base and the crystal structure of compound 4 was determined by X-ray crystallography. In vitro anti­
tumor activity of complex 4 (ED50 = 3.1 µM) was found to be much higher than carboplatin (ED50 = 10.2 µM) . 
© 2004 Elsevier B.V. All rights reserved. 
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1. Introduction 

Platinum(IV) complexes have been extensively stud­
ied for the past two decades to improve the toxicity 
and severe side effects of the platinum(II)-based antican­
cer drugs [1- 3]. Platinum(IV) complexes have shown the 
possibility as an orally active anticancer drug, which 
may be greatly improved both in toxicity and the ac­
quired drug resistance caused by cisplatin or carboplatin 
[4-7]. The lipophilicity of the Pt(IV) complexes has been 
regarded as one of the most important factors in struc­
ture-activity relationship [8 ,9]. We reported previously 
a new series of platinum(IV) complexes of the formula 
[Pt1v ( dach)LJ(OH)] (dach = trans-(±)-1 ,2-diaminocyclo­
hexane, L = acetate or propionate) obtained by selective 
nucleophilic substitution of tetrahydroxoplatinum(IV) 
complexes by carboxylic acids with appropriate pKa val­
ues (pKa = 4-5) [10] . These Pt(IV) complexes were fur-
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ther derivatized by the well-known electrophilic 
substitution of the remaining hydroxo ligand with differ­
ent carboxylic anhydrides to tune further their lipophi­
licity and water solubility [11] . This synthetic method 
afforded various mixed carboxylatoplatinum(IV) com­
plexes, [Pt1v ( dach)L3L'] (L' = acetate, propionate, valer­
ate, and pivalate), but resulted in unexpected products 
involving two trifluoroacetate (TF Ac) ligands instead 
of one TFAc of the formula [Pt1v(dach)L2(TFAch], 
when the reaction was carried out with trifluoroacetic 
anhydride. Here, we report a new method to obtain pure 
complexes involving only one TF Ac ligand of the for­
mula [Ptrv(dach)LJ(TFAc)], and the crystal structure 
and in vitro antitumor activity of the complexes will 
be briefly discussed. 

2. Experimental 

2.1. Materials and measurements 

Potassium tetrachloroplatinate(II) purchased from 
Kojima, trans-( ±)-1 ,2-diaminocyclohexane ( dach) , 
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#######################################################################  
#  
# This file contains crystal structure data downloaded from the  
# Cambridge Structural Database (CSD) hosted by the Cambridge  
# Crystallographic Data Centre (CCDC). 
#  
# Full information about CCDC data access policies and citation  
# guidelines are available at http://www.ccdc.cam.ac.uk/access/V1  
#  
# Audit and citation data items may have been added by the CCDC.  
# Please retain this information to preserve the provenance of  
# this file and to allow appropriate attribution of the data.  
#  
####################################################################### 
 
data_complex_4 
_audit_block_doi                 10.5517/cc8zpsp 
_database_code_depnum_ccdc_archive 'CCDC 267833' 
loop_ 
_citation_id 
_citation_doi 
_citation_year 
1 10.1016/j.ica.2004.07.037 2005 
_audit_update_record              
; 
2005-04-04 deposited with the CCDC. 2025-07-11 downloaded from the 
CCDC. 
; 
 
_audit_creation_method           'Manually at CCDC' 
 
_chemical_name_systematic         
; 
? 
; 
_chemical_name_common            ? 
_chemical_formula_sum            'C17 H29 F3 N2 O8 Pt' 
_chemical_formula_moiety         '? ' 
 
_chemical_formula_weight         641.51 
 
_symmetry_cell_setting           monoclinic 
_symmetry_space_group_name_H-M   P2(1)/c 
_symmetry_Int_Tables_number      14 
 
loop_ 
_symmetry_equiv_pos_as_xyz 
? 
? 
? 
 
_cell_length_a                   10.891(2) 
_cell_length_b                   17.343(4) 
_cell_length_c                   12.143(4) 
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_cell_angle_alpha                90.00 
_cell_angle_beta                 95.33(2) 
_cell_angle_gamma                90.00 
_cell_volume                     2283.5(9) 
_cell_formula_units_Z            4 
 
_exptl_crystal_density_diffrn    1.866 
 
_diffrn_ambient_temperature      293(2) 
 
_diffrn_source                   ? 
 
_diffrn_radiation_probe          x-ray 
 
_chemical_melting_point          ? 
 
_exptl_crystal_description       ? 
_exptl_crystal_colour            ' ? ' 
_exptl_special_details            
; 
#include here any other information not included in the CIF 
; 
 
_refine_ls_R_factor_gt           0.0662 
 
 
loop_ 
_atom_site_label 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
_atom_site_U_iso_or_equiv 
Pt(1) 0.0434(1) 0.0452(1) 0.7565(1) 0.049(1) 
N(1) 0.0471(16) -0.0537(8) 0.8440(13) 0.051(4) 
N(2) -0.0873(15) -0.0138(10) 0.6563(13) 0.052(4) 
O(1) 0.1689(13) 0.0112(8) 0.6524(11) 0.057(3) 
O(2) 0.2748(16) -0.0681(11) 0.7752(16) 0.091(6) 
O(3) -0.0756(15) 0.0894(9) 0.8564(12) 0.066(4) 
O(4) -0.2387(15) 0.0943(13) 0.7344(16) 0.108(7) 
O(5) 0.0374(14) 0.1475(8) 0.6792(12) 0.062(4) 
O(6) -0.0437(19) 0.1070(9) 0.5136(13) 0.086(5) 
O(7) 0.1847(13) 0.0975(8) 0.8441(11) 0.061(4) 
O(8) 0.1666(16) 0.0393(9) 1.0017(14) 0.078(5) 
C(1) -0.0200(20) -0.1139(15) 0.7810(20) 0.082(8) 
C(2) -0.0460(30) -0.1876(14) 0.8420(20) 0.080(7) 
C(3) -0.1180(40) -0.2435(17) 0.7710(30) 0.119(12) 
C(4) -0.2210(30) -0.2110(17) 0.7110(30) 0.120(12) 
C(5) -0.2010(20) -0.1403(15) 0.6450(20) 0.083(7) 
C(6) -0.1210(20) -0.0850(16) 0.7210(20) 0.087(8) 
C(7) 0.2579(18) -0.0348(13) 0.6854(17) 0.079(8) 
C(8) 0.3583(16) -0.0414(12) 0.6090(15) 0.122(13) 
C(9) -0.1870(20) 0.1090(12) 0.8200(20) 0.069(7) 
C(10) -0.2410(30) 0.1535(17) 0.9190(30) 0.108(11) 
C(11) -0.3530(30) 0.1900(30) 0.8780(20) 0.145(18) 
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C(12) -0.0110(30) 0.1586(15) 0.5806(18) 0.077(7) 
C(13) -0.0300(30) 0.2435(15) 0.5530(20) 0.091(9) 
C(14) -0.1190(40) 0.2750(19) 0.6150(30) 0.157(18) 
C(15) 0.2215(19) 0.0806(13) 0.9414(19) 0.058(5) 
C(16) 0.3470(20) 0.1170(20) 0.9830(20) 0.133(15) 
C(17) 0.4220(30) 0.0830(30) 1.0770(30) 0.152(16) 
F(1) 0.3910(40) -0.1234(13) 0.5930(30) 0.370(30) 
F(2) 0.4690(20) 0.0000(30) 0.6580(20) 0.370(30) 
F(3) 0.3190(30) -0.0076(19) 0.4993(17) 0.310(30) 
H(1A) 0.1258 -0.0687 0.8606 0.062 
H(1B) 0.0131 -0.0458 0.9078 0.062 
H(2A) -0.1543 0.0159 0.6401 0.063 
H(2B) -0.0568 -0.0275 0.5928 0.063 
H(1) 0.0351 -0.1299 0.7261 0.099 
H(2C) 0.0314 -0.2109 0.8706 0.096 
H(2D) -0.0914 -0.1750 0.9052 0.096 
H(3A) -0.0647 -0.2658 0.7199 0.143 
H(3B) -0.1449 -0.2849 0.8171 0.143 
H(4A) -0.2813 -0.1988 0.7629 0.144 
H(4B) -0.2579 -0.2500 0.6611 0.144 
H(5A) -0.2795 -0.1162 0.6215 0.099 
H(5B) -0.1600 -0.1534 0.5804 0.099 
H(6) -0.1745 -0.0663 0.7750 0.104 
H(10A) -0.2560 0.1177 0.9780 0.129 
H(10B) -0.1820 0.1919 0.9496 0.129 
H(11A) -0.3861 0.2186 0.9357 0.218 
H(11B) -0.4115 0.1514 0.8503 0.218 
H(11C) -0.3374 0.2243 0.8184 0.218 
H(13A) 0.0470 0.2711 0.5680 0.109 
H(13B) -0.0563 0.2489 0.4743 0.109 
H(14A) -0.1337 0.3278 0.5937 0.235 
H(14B) -0.0910 0.2724 0.6919 0.235 
H(14C) -0.1947 0.2463 0.6014 0.235 
H(16A) 0.3966 0.1182 0.9206 0.159 
H(16B) 0.3310 0.1703 1.0018 0.159 
H(17A) 0.4982 0.1104 1.0893 0.228 
H(17B) 0.4387 0.0298 1.0606 0.228 
H(17C) 0.3781 0.0855 1.1416 0.228 
 
loop_ 
_geom_bond_atom_site_label_1 
_geom_bond_atom_site_label_2 
_geom_bond_distance 
Pt(1) O(7) 2.004(14) 
Pt(1) O(5) 2.006(13) 
Pt(1) O(3) 2.008(14) 
Pt(1) N(1) 2.016(14) 
Pt(1) O(1) 2.033(13) 
Pt(1) N(2) 2.056(16) 
N(1) C(1) 1.45(3) 
N(2) C(6) 1.52(3) 
O(1) C(7) 1.29(2) 
O(2) C(7) 1.23(3) 
O(3) C(9) 1.30(2) 
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O(4) C(9) 1.17(3) 
O(5) C(12) 1.28(3) 
O(6) C(12) 1.24(3) 
O(7) C(15) 1.25(2) 
O(8) C(15) 1.22(3) 
C(1) C(6) 1.35(3) 
C(1) C(2) 1.52(3) 
C(2) C(3) 1.47(3) 
C(3) C(4) 1.40(4) 
C(4) C(5) 1.49(4) 
C(5) C(6) 1.54(3) 
C(7) C(8) 1.5021(13) 
C(8) F(3) 1.4819(13) 
C(8) F(1) 1.4820(13) 
C(8) F(2) 1.4821(13) 
C(9) C(10) 1.59(3) 
C(10) C(11) 1.43(4) 
C(12) C(13) 1.52(3) 
C(13) C(14) 1.40(4) 
C(15) C(16) 1.54(3) 
C(16) C(17) 1.47(4) 
 
loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_22 
_atom_site_aniso_U_33 
_atom_site_aniso_U_23 
_atom_site_aniso_U_13 
_atom_site_aniso_U_12 
#U11 U22 U33 U23 U13 U12 
Pt(1) 0.059(1) 0.042(1) 0.043(1) 0.000(1) -0.003(1) 0.001(1) 
N(1) 0.065(10) 0.036(9) 0.049(9) 0.006(7) -0.020(8) 0.004(8) 
N(2) 0.056(10) 0.056(10) 0.043(9) 0.001(8) -0.004(8) 0.001(8) 
O(1) 0.060(8) 0.054(8) 0.059(9) 0.002(7) 0.019(7) 0.008(7) 
O(2) 0.074(11) 0.107(15) 0.095(14) 0.041(11) 0.019(10) 0.025(10) 
O(3) 0.087(11) 0.056(9) 0.055(9) -0.020(7) 0.010(8) 0.005(8) 
O(4) 0.053(9) 0.170(20) 0.091(13) -0.044(14) -0.037(9) 0.037(11) 
O(5) 0.080(9) 0.040(8) 0.065(9) 0.013(7) 0.000(8) 0.004(7) 
O(6) 0.134(16) 0.064(11) 0.058(10) 0.004(9) -0.010(10) -0.017(10) 
O(7) 0.070(9) 0.064(10) 0.051(9) 0.012(7) 0.006(7) -0.015(8) 
O(8) 0.082(11) 0.080(12) 0.067(10) 0.010(9) -0.015(9) -0.036(10) 
C(1) 0.090(17) 0.077(18) 0.078(16) 0.017(14) -0.003(13) -0.051(15) 
C(2) 0.110(20) 0.057(14) 0.071(16) 0.009(12) -0.012(14) -0.009(14) 
C(3) 0.170(30) 0.080(20) 0.100(20) -0.008(16) -0.060(20) -0.030(20) 
C(4) 0.130(30) 0.100(20) 0.120(20) 0.020(20) -0.050(20) -0.070(20) 
C(5) 0.089(17) 0.076(17) 0.080(17) -0.025(14) -0.004(14) -0.029(15) 
C(6) 0.073(16) 0.099(19) 0.078(16) 0.017(16) -0.047(14) -0.009(15) 
C(7) 0.110(20) 0.073(17) 0.059(14) -0.015(13) 0.022(14) 0.033(15) 
C(8) 0.090(20) 0.140(30) 0.140(30) 0.060(30) 0.040(20) 0.030(20) 
C(9) 0.049(12) 0.039(12) 0.110(20) 0.007(12) -0.012(13) 0.003(10) 
C(10) 0.120(20) 0.090(20) 0.120(20) -0.006(18) 0.050(20) 0.058(19) 
C(11) 0.090(20) 0.260(50) 0.075(18) -0.060(20) -0.011(16) 0.100(30) 
C(12) 0.110(20) 0.075(17) 0.044(13) 0.018(12) 0.001(13) 0.016(15) 
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C(13) 0.110(20) 0.059(16) 0.100(20) 0.017(15) -0.029(17) 0.023(15) 
C(14) 0.250(50) 0.070(20) 0.140(30) 0.020(20) -0.020(30) 0.060(30) 
C(15) 0.057(13) 0.055(12) 0.060(14) -0.005(11) -0.007(11) -0.018(11) 
C(16) 0.088(19) 0.180(30) 0.120(20) 0.070(20) -0.081(19) -0.070(20) 
C(17) 0.120(30) 0.210(40) 0.120(30) -0.010(30) -0.050(20) -0.030(30) 
F(1) 0.410(70) 0.370(60) 0.380(60) 0.030(50) 0.300(60) 0.090(50) 
F(2) 0.110(20) 0.800(110) 0.220(40) 0.180(60) 0.050(20) -0.020(40) 
F(3) 0.330(50) 0.310(40) 0.320(40) 0.220(40) 0.240(40) 0.190(40) 
 
 
 
loop_ 
_geom_angle_atom_site_label_1 
_geom_angle_atom_site_label_2 
_geom_angle_atom_site_label_3 
_geom_angle 
O(7) Pt(1) O(3) 90.8(6) 
O(5) Pt(1) O(3) 87.2(6) 
O(7) Pt(1) N(1) 97.4(6) 
O(7) Pt(1) O(5) 80.7(6) 
O(5) Pt(1) N(1) 176.0(6) 
O(3) Pt(1) N(1) 89.3(7) 
O(7) Pt(1) O(1) 86.2(6) 
O(5) Pt(1) O(1) 87.7(6) 
O(3) Pt(1) O(1) 174.4(6) 
N(1) Pt(1) O(1) 95.7(7) 
O(7) Pt(1) N(2) 173.7(6) 
O(5) Pt(1) N(2) 100.0(6) 
O(3) Pt(1) N(2) 95.6(7) 
N(1) Pt(1) N(2) 82.4(6) 
O(1) Pt(1) N(2) 87.5(6) 
C(1) N(1) Pt(1) 110.5(13) 
C(6) N(2) Pt(1) 106.6(11) 
C(7) O(1) Pt(1) 121.1(12) 
C(9) O(3) Pt(1) 122.2(16) 
C(12) O(5) Pt(1) 124.4(16) 
C(15) O(7) Pt(1) 124.1(13) 
C(6) C(1) N(1) 111(2) 
C(6) C(1) C(2) 114(2) 
N(1) C(1) C(2) 117.0(19) 
C(3) C(2) C(1) 112(2) 
C(4) C(3) C(2) 113(3) 
C(3) C(4) C(5) 117(3) 
C(4) C(5) C(6) 107(2) 
C(1) C(6) N(2) 111(2) 
C(1) C(6) C(5) 119(3) 
N(2) C(6) C(5) 110.5(19) 
O(2) C(7) O(1) 127.6(16) 
O(2) C(7) C(8) 117.0(17) 
O(1) C(7) C(8) 115.1(16) 
F(3) C(8) F(1) 108.5(14) 
F(3) C(8) F(2) 108.8(14) 
F(1) C(8) F(2) 109.1(14) 
F(3) C(8) C(7) 111.2(12) 
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F(1) C(8) C(7) 110.4(12) 
F(2) C(8) C(7) 108.8(13) 
O(4) C(9) O(3) 127(2) 
O(4) C(9) C(10) 127(2) 
O(3) C(9) C(10) 106(2) 
C(11) C(10) C(9) 108(2) 
O(6) C(12) O(5) 125(2) 
O(6) C(12) C(13) 122(2) 
O(5) C(12) C(13) 113(2) 
C(14) C(13) C(12) 110(3) 
O(8) C(15) O(7) 125.0(19) 
O(8) C(15) C(16) 121(2) 
O(7) C(15) C(16) 114(2) 
C(17) C(16) C(15) 120(3) 
 
 
loop_ 
_geom_torsion_atom_site_label_1 
_geom_torsion_atom_site_label_2 
_geom_torsion_atom_site_label_3 
_geom_torsion_atom_site_label_4 
_geom_torsion 
_geom_torsion_site_symmetry_1 
_geom_torsion_site_symmetry_2 
_geom_torsion_site_symmetry_3 
_geom_torsion_site_symmetry_4 
_geom_torsion_publ_flag 
? ? ? ? ? ? ? ? ? ? 
 
#END 
#Attach the next CIF data_number_n+1 below 
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