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Synthesis of pt(II) Complexes Containing Diphosphines and
Evaluation of Antitumor Activity
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New antitumor-active pt(11) complexes of trans-l-diamine cyclohexane containing diphosphines as a
leaving group were synthesized. The structures of the pt(I1) complexes were determined by analyzing the
infrared and 31P-nuclear magnetic resonance spectra. Antitumor activities of the pt(II) complexes were
tested against murine leukemia L) according to the protocol of the National Cancer Institute. All the
pt(Il) complexes Synthesized were antitumor-active. In particular, water-soluble [pt{trans-l-dach)
(DPPP)](NO3), exhibited excellent antitumor activity, giving T/C % values of 341 and 356 respectively,
each with four cured mice out of six at a dose of 25 mg/kg. These pt(1I) complexes are considered to be
worthy of further development.

Keywords — platinum(II) complexes, antitumor activity, leukemia L, trans-l-diaminecyclo-
hexane, diphosphines.
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[Pt(trans-l-dach)(DPPE)]-(NO3),

Figure 1—Structure pt(I1l) complexes.

Table 1. Results of Elemental Analysis of pi(l) complexes.

[pt(trans-1-dach)}(DPPP)J(NO;),

Complexes

Calcd. (%)

Found (%)
C C

[pt(trans-l-dach)l,|
[pt(trans-l-dach)}(NO3),]
[pt(trans-l-dach)(DPPE)]-(NO3),-2H,0
[pt(trans-I-dach)(DPPP)}-(NO3),-2H,0

18.95 19.02
16.62 16.83
44.25 44.36
44.91 . 44.62
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Table 1. /R spectra of the free ligands and their pt(ll) complexes.

Compound v NH, vCH (phenyl) O NH v P-C (phenyl) yNO; (/eml)

DPPE ' 3067 (W)
[Pt(trans-l-dach)(DPPE)| (NO5), 3192 3074 3053 (w)
DPPP 3046 (w)
[pt(trans-l-dach)(DPPP)] (NO3), 3182 3074 3051 (w)

1432 (vs)
1436 (vs) 1384 (vs)
1431 (vs)
1436 (vs) 1384 (vs)

Table H1. 3'P-NMR Chemical Shifts of the Free Ligands
and Their pi(ll) Complexes.

Compounds &/ppm A Solvent

DPPE -13.0 CDh,Cl,
DPPP -17.8 CD,Cl,
[pt(trans--dach(DPPE)] (NO,),  63.5 76.5 D,O
[pt(trans-1-dach)(DPPP)] (NO3), 7.2 250 DO

& ppm from H;PO,
A = § complex- & free ligand.

counter ion¢l NO; ¢ #3¥ F4ui7} 1380 cm™?
B2oA FEHoz JepdE A8 & U
olgig AHIES TS E o trans/-dach
DPPE ¥ DPPP7} pt(ID<} wi9id sl A4t
o2 AT e FAY 5 Ygck TR
4 [pt(trans-/-dach) (DPPE or DPPP)]*%22] D,0O
Zo A2l $p-NMR 2#HEZ dojele= Table I}
EA89). 2892 DPPE 2 DPPPE CO,Cl
Zol 242 —13.0ppm 2 —17.8 ppmol 3Pl
e FHMe] #=HYUS, [pt(trans-l-dach)
(DPPE)]*%& 635 ppme24 AP Al wal A
(A =8complex — &free) o] 76.5¢1 WHH, [pttrans-
I-dach) (DPPP)]*%= Fw4le] 72ppml.2A Ak
o] 25.001%0t}. ol AAlSh= Z A9 chelate-ring
ol upel Agte]l EERltke Aol 7AEgE ¢+
etk & Nixon 5192 [pt(CH;).(DPPE) 134 [pt
(CH;)(DPPP)] Aol Agko] 67.7 ppmt 20.5
ppm o2, Kolke T2 [CO(acac)(DPPE) 1%}
[CO(acac),(DPPP)1&A914  Agto] 62.1 ppm¥+
265 ppmO.E BiEtn Qe AMEH dAsgoh

ul2ld DPPEE pt(IDEA & FAE o 548,
DPPPE- 6908k2] chelate$g 3ANE AT #
AATh
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Table IV —/Cy, Values of pt Complexes

ICso (uM)
Li2io Pigg
[pt(trans-l-dach)(DPPE)](NOj3), 18 20
[pt(trans-l1-dach}(DPPP)](NO;), . 7 9
[pt(DPPE),|(NO;), 60 65
[pt(DPPP),}(NO;), 50 53

Complexes

Pygg and Lj,;q leukemiaa (2105 cells) were inplanted
such microplate well

Table V. Antituomor Activity of pt(ll) Complexes
Against L1279 Leukemia.

(T/Cw)

C
omplexes dose (mg/kg) 50 25

[pt(trans-I-dachy(DPPE)](NO;), 150 160 131
[pt(trans-1-dachDPPP)](NO3),  341(4/6) 356(4/6) 246(1/6)

L1510 leukemia (1 x 106 cells) were implanted in mice.
Treatment was given i p. twice on day 1.5 and 9.
( ): cured mice number.

sota
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9 Py leukemia A EE thdo 23 HAEAAA
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(DPPP)J(NO3),9} 757t 5Ll $1A pt(DPPE);
or (DPPP);J(NOy), 2t} Z% AHAEaxns Jet
Wy B3 &8 YA pt(trans-dach) (DPPP)]
(Nos)z =& ICso(llM) 7MM(C1210) 33 9].1M(P333)
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