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ABSTRACT 

Hexachloroplatinates of xanthlne (XH), theobromlne 
(TBH), theophylline (TFH), 1,3,8-trlmethyl-xanthlne (TMH), 
caffeine (CF) and 8-ethyl-theophylline (ETH) have been 
synthesized and studled by IR, H-NMR, TG and DSC techniques. 
In all cases, the purlne derlvatlves acts In monoprotonated 
for and 1s not bound to metal Ion, forming 
structure. 

a salt-like 

INTRODUCTION 

Recently, the study of interactlons of hexachloro- 

platlnate (IV) anlcn with some lmport,tnt blologlcally 

molecules has aroused a great interest due to antltumor 

properties that some of these compounds k.ave, shown (1,2). 

Thus, the 8-dialkylamlno-alkoxy-caffeine hexachloroplatlnates 

(IV) have slgnlflcant antitumor crctlvlty against various 

tumor systems in animals, and mlnlmal toxlclty (3,4). By 

these reasons, we have syntfbeslzed and studied '.ome alkyl- 

xanthlne hexachloroplatlnates (IV) (Scheme I). 

R,=R2-R3’Rh=H IXHI R3=H ; Rf’R2=RI=CH3 (THH) 

R,= R&=H , R2=R3=CH3 ITBH) R4=H ; R,=R2=R3=Cti3 (CF) 

R2 
R3=RI=H ; R,=R2=Ct$ ITFH) R3=H ; R,=R2=CH3 ; R6=CH2-CH3(ETH) 

EXPERIMENTAL 

Preparation of the compounds Hexachloroplatlna'es (IV) were 
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obtained by mlxlng solutions of 0.5M HCl con:ainlng alkyl- 

xantiline derivative and H2PtCl6 ln molar ratio $. After 

a few days, crystals appeared which were flltercd off, 

washed cons*cutively with ethanol and diethylether and 

dried in air. Their chemical analyses were In accortilng 

with the following formulas: PtC16(XH2) 2.2C1(XH2 ).8H20, 

PtC16(TBH2)2 .2H20, PtC16(TF,H2 ) 2.2H20, PtC16(TMH2)2.2H20, 

PtC16(CFHJ2 and PtC16(ETH2)2.2H20. 

The new compounds contairl exclusivel> monoprotonated 

xanthine derivatives, since their IR spectra show few bands 

In the 3200-2700 cm 
-1 

range due to v(N+-H) stretching vibra- 

tion. Likewise, the ll(C=C) and v(C=N) bands are shifted 

co lower frequencies with respect to the position of these 

Laands In IR spectra of the free ligands, which may be due 

to the increase of the electronic density on the imidazole 

ring as consequence c,f the protonation In a nitrogen atom 

of this ring, probably N-9. This fact is also corroborated 

by H-NMR data, since In the isolated salts, the 'H-NMR 

spectra show a downfield shLft of the signals corresponding 

to the protons of the sustituents bonding to C-8, which 

is compatible with the positive character of the lmldazole 

ring. The prc,tonation of xanthine derivatives is consistent 

with the experimental conditions of the synthes;s r,f these 

compounds (very low pH). 

In the 600-200 cm-' region, the isolated hexachloro- 

platinates (IV) present, in their IR spectra, a new band 

in 310-315 cm-' tange, which can be assigned to 'u(Pt-Cl) 

stretching 
2- 

vnbratlon in the octahedral PtC16 anlon (5). 

The presence of two bands for this vibrational mode suggests 

that chlorine atoms are not equivalent probably due to 

their interaction by hydrogen bonds with the hydrogen atoms 

of xanthine derivatives and water molecules, 

TG and DSC curves have been carrlrtl ,)ut using a Mettler 

TG-50 thermobalance and a Mettler DSC-20 dlfferentlal 

scanning calorimeter, respectively. The thermal behaviour 

of these compounds consists of three maJor processes: 

dehydration, dehalogenation and pyrolitic decomposition. 

The observr-(1 and calculated weight losses, as well 

as, DSC peak temperatures and enthalpy values for these 



T
A

B
L

E
 

l.-
 

T
G

 
a
n
d
 
D
S
C
 

d
a
t
a
 

f
o
r
 

t
h
e
 

i
s
o
l
a
t
e
d
 

c
o
m
p
o
u
n
d
s
 

C
o
m
p
o
u
n
d
 

D
e
h
y
d
r
a
t
i
o
n
 

D
e
h
a
l
o
g
e
n
a
t
l
o
n
 

P
y
r
o
l
i
s
i
s
 

w
t
.
 l
o
s
s
(
X
)
 
D
S
C
 

A
H

 
W

t.
 l

os
s(

t)
 

P
ro

ce
E

s 
D

S
C

 
A

H
 

E
f
f
e
c
t
s
 

X
 
R
e
s
i
d
u
e
 

f
o
u
n
d
 

ca
lc

d 
r(

w
) 

(
K
J
.
w
~
-
!
H
~
o
)
 

f
o
u
n
d
 
c
a
i
c
d
 

T
(
Q
C
)
 
(
K
,
.
m
l
-
'
)
 

T
(Q

C
) 

f
o
u
n
d
 

ca
lc

d 

P
t
C
l
6
(
X
H
2
)
2
Z
C
l
(
X
H
2
)
.
8
H
2
0
 

1
0
.
6
 
1
1
.
6
6
 
1
8
2
 

4
5
.
6
 

6
.
7
 

1
9
.
4
 

P
t
C
1
6
(
T
B
H
2
j
2
.
2
H
2
0
 

4
.
8
 

4
.
4
7
 
1
2
1
 

4
3
.
6
 

2
6
.
0
 

P
t
C
1
6
(
T
F
H
2
j
2
.
2
H
2
0
 

4
.
1
 
4
.
4
7
 
5
0
1
 

6
2
.
2
 

9
.
2
 

1
6
.
4
 

P
t
C
1
6
(
T
M
H
2
j
2
.
2
H
2
0
 

4
.
3
 

4
.
3
2
 
1
2
2
 

2
5
.
k
j
a
 
1
7
.
3
 

1
6
4
 

7
.
7
 

P
t
C
1
6
(
C
F
H
 
I
2
 

2
7
.
0
 

P
t
C
1
6
(
E
T
H
2
)
2
.
2
H
2
0
 

4
.
2
 

4
.
1
8
 
1
5
8
 

5
6
.
2
 

2
5
.
2
 

5
.
9
1
-
2
H
C
1
2
6
1
 

1
7
.
2
4
-
6
C
l
 

3
5
1
 

Z
.
6
7
 
-
2
H
C
1
3
4
2
 

-
4
L
 

9
.
0
6
 -
2
H
C
1
2
8
7
 

1
7
.
6
2
-
4
C
l
 

3
3
4
 

1
7
.
2
6
-
2
H
C
l
2
5
2
 

8
.
5
1
~
~
~
~
3
0
0
 

2
6
.
9
3
-
2
H
C
1
2
9
3
 

-
4
G
l
 

2
4
.
9
3
-
2
H
C
1
2
8
3
 

-
4
L
 

6
6
.
2
 

4
l
O
e
x
o
 

5
2
8
.
0
 

5
0
0
e
x
o
 

2
4
3
.
0
 

4
5
0
e
x
o
 

5
0
0
e
x
o
 

4
5
.
3
 

4
4
0
e
x
o
 

1
1
4
.
5
 

5
0
0
e
x
o
 

1
4
5
.
3
 

4
2
0
e
x
o
 

b
 

3
0
5
.
6
 

4
3
0
e
x
o
 

5
0
0
e
x
o
 

2
4
9
.
5
 

4
2
5
e
x
o
 

1
4
.
9
 

1
5
.
8
0
 
P
t
"
 

2
3
.
2
 

2
4
.
2
0
 
P
t
"
 

t 

2
3
.
6
 

2
4
.
2
0
 
P
t
"
 

4
 t 

2
2
.
4
 

23
.3

9 
P
i
I
0
 

2
3
.
4
 

2
4
.
4
4
 
P
t
"
 

2
2
.
2
 

2
2
.
6
3
 
P
t
O
 

(
a
)
 A
v
e
r
a
g
e
 
v
a
l
u
e
;
 
(
b
)
 
N
o
 
c
a
l
c
u
l
a
t
e
d
 
d
u
e
 
t
o
 
o
v
e
r
l
a
p
p
l
n
g
 
w
i
t
h
 
t
h
e
 
e
x
o
t
h
e
r
m
l
c
 
e
f
f
e
c
t
s
.
 



processes are given 

Dehalogenation 
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in table 1. 

processes have been confirmed by 

recording of IR spectra of heated samples above Just to 

the temperatures corresponding to the end bf weight loss 

effects asslgned to this process. In all cases, these IR 

spectra show the dlssappearance of the bands corresponding 

to j_?(N+-H) andu(Pt-Cl), which indicates that dehalogenation 

processes take place with the loss of Cl2 and HCl. Likewise, 

the bands corresponding to v(C=C) and v(C=N) stretching 

vibration are shifted to higher frequencies with respect 

to their position in the IR of the lnltial products, as 

consequence of deprotonation on the lmidazolic ring. 

On the other hand, the endothermic effects corresponding 

to dehalogenation of TBH, CF and ETH compounds are asymetric 

which conflrms, according with the IR data, that the chlorine 

atoms are not exactly equivalent, although In the corresponding 

TG plots, the loss of these atoms takes place In one step. 
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