CHEMISTRY LETTERS, pp. 597-600, 1993. © 1993 The Chemical Society of Japan

Syntheses and Solution Behavior of Antitumor Active Platinum Blue
Compounds with Glutarimidate or 3,3-Dimethylglutarimidate Bridging Ligand
Kazuko MATSUMOTO,* Jun MATSUNAMI, and Hiroshi URATA
Department of Chemistry, Waseda University, Okubo, Shinjuku-ku, Tokyo 169

Two antitumor active platinum blue compounds have been
synthesized and the crystal structure is reported. The
solution behavior as studied with NMR spectroscopy is

discussed in relation to the antitumor activities.

Although several reports have appeared on the antitumor activities of
platinum blue compounds,l’z) none of them has been structurally clarified
and even the chemical formulas seem to be ambiguous due to possible
existence of impurities. In this paper, syntheses and a crystal structure
of a new antitumor active platinum blue compound are reported and their
solution behavior is discussed in terms of their NMR data.

A platinum blue compound with glutarimidate (GI) 1ligand,
[Pt4(NH3)8(GI)4](N03)5-2H20 (L), was prepared as follows. To a solution
of cis-—[Pt(NH3)2(OH2)2]2+ (1 mmol in 10 emS of Ho0), which was prepared by
adding 2 equiv of AgNOg to cis—[PtCl2(NH3)2] and filtering off AgCl, was
added 1 mmol of glutarimide, and the pH of the solution was adjusted to 7
with 0.1 M (1 M =1 mol/dm3) NaOH. After the solution was heated at 90 °C
for 2 h, it was cooled with ice and was filtered. To the filtrate 1 cm3
of conc. HN03 was added and the solution was left at room temperature for
several days to produce blue-black crystals.B) The platinum blue compound
with 3,3-dimethylglutarimidate (DMGI) ligand, [Pt4(NH3)8(DMGI)4](N03)5
2H20 L%), was prepared in the same way as for 1, except that 4 mmol of
3,3-dimethylglutarimide was added instead of glutarimide.4) The head-to-
head (HH) isomer of [Pt(II)z(NH3)4(DMGI)2](N03)2-HZO (3) was obtained as
pale green crystals after the filtrate of head-to-tail (HT)
[Pt(IT),(NHg),(DMGI)5](NOg)s-Ho0 (4)%) was allowed to stand at room
temperature for several days.s) cis—[Pt(NH3)2(DMGI)2] Q@) was prepared as
follows. To a solution of cis-[Pt(NH3)2(0H2)2]2+ 3 of
HZO) was added 2 mmol of 3,3-dimethylglutarimide, and the pH of the

solution was adjusted to 5 with 0.1 M NaOH. After the solution was heated

(1 mmol in 10 cm

at 80 C for 2.5 h in the dark, it was cooled to room temperature and was
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evaporated to give yellow precipitate of'g. It was filtered and was
recrystallized from water.7)

The antitumor activities of'L and‘g were eXamined on mice bearing
L1210. The mice were treated intraperitoneally with the compounds on days
1, 5, and 9. Mean survival times (MST) of treated mice and control tumor-
bearing mice were calculated and the %T/C (= MST{(treated)/MST(control))
values are summarized in Table 1, which shows that both‘L and 2, are
antitumor active.

Table 1. Antitumor Activities of Platinum Compounds
against L1210 Leukemia in Vivo

Complex Dose (mg/kg) %T/C
Glutarimide blue, 1 50 102
12.5 139

3,3-Dimethylglutarimide blue, 2 50 131
[Pt4(NH3)8(DMGI)4](N03)5-2H20 25 156
12.5 200

6.25 132

3.12 114

The structure of the complex cation of 2?) is shown in Fig. 1. The

structure is the same with those of the previously reported platinum
blues;g’lo) however, the Pt-Pt distances in 2 are the longest among the
9) (Pt-Pt(outer), 2.7745(4) and
Pt-Pt(inner), 2.8770(9) A) and in 1-methyluracilate blue (Pt-Pt(outer),
2.793(2) and 2.810(2), and Pt-Pt(inner), 2.866(2) 4).10) The structure of
g was confirmed by 195Pt NMR spectroscopy. The structures of L to E are
schematically shown in Scheme 1.
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Our previous study on the a - (A)

U)

pyrrolidonate-bridged tetranuclear platinum
blue complex [Pt4(NH3)8(C4H6NO)4]5+ 11,12)

has proved that the complex is reduced by
water to HH— [Pt(II),(NHg),(CyHgNO),12%. The

HH isomer isomerizes to the HT isomer and the

1

solution finally contains HH and HT isomers

T YT T

in equilibrium. In order to know the solution _1300 _1700 _2100 2500
behavior ofeg, chemical species in aqueous ppm

solution were examined by NMR spectroscopy. (B) 6
Since 195Pt NMR spectrum of 2 could not be ~
obtained due to its low solubility in Hy0

195Pt NMR spectrum of its water-reduced form

3 (shown in Fig. 2) was measured. Figure 2

shows that‘g produces dimeric and monomeric NWﬂMMv
species even just after dissolution. After 3 S
days, only 5 and cis-[Pt(NHg),(OHy)o]2" are 1300 -1700 2100  -2500
observed, which then gradually react to form PpPm
cis-[Pt(DMGI) (NHg) 4 (0Hy) 1" (19%pt, -1988 ppm, Fig. 2. 1!99Pt NMR Spectra
not shown in Fig. 2) after a few days. of 3 in Hy0. (A)After dis

Figure 2 shows that some of the diamagnetic 3 solution, (B) After 3 days.
isomerizes to the HT isomer 4 (path B), while (3) -1259, -2233 ppm; (5)
some HH isomer undergoes solvolysis to give g -2423 ppm; (6) —-1581 ppm
and cis-[Pt(II)(NHg),(0Hy)512" (path C). The relative to KyPtCl, in D,0.
HT isomer undergoes solvolysis to produce
cis~[Pt(II)(DMGI)(NH3)2(OH2)] (path D). The monomers 5, and cis-
[Pt(NHg) 5 (OHy) 512% gradually react to give cis-[Pt(II)(DMGI)(NHg),(OHg) 1"
(path E) and therefore the solution contains only cis-
[Pt(DMGI)(NH3)2(OH2)]+ after sufficient time. The interim spectral change
during the 3 days, although not shown in Fig. 2, has confirmed the
reactions mentioned above. The NMR assignment is based on the measurement
of each synthesized compound and also on the reported chemical shifts of

analogous compounds.13)

Compound‘L was confirmed by 195Pt NMR spec-
troscopy to behave similarly in solution as/g.

It is probable from these results that the antitumor activities of
compounds i and ‘g are due to decomposition of the compounds to produce
cis—[Pt(NH3)2(OH2)2]2+. This compound is also produced from the well-
established antitumor drug cis—[PtClz(NH3)2] and is the real origin of the

activity.l4)
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