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ApsrracT. —A number of bis chelatos
of f-mercaptopurine with divalent metals
have been synthesized and characterized.
A presumably dinuclear complex has
been isolaled with copper (I} thiocya-
nate,

The coordination chemistry of G-
mercantopurine has beon investigated
a8 part of a general program for a

study of the metal-hinding specificities

of  various cancer chemotherapeutic
agente which have been suggested tor
experimental or clinieal uses (Ross,

19859, p. 368). The potential anti-cancer
activity of 6G-mercaptopurine lhas been
widely investipauted in  roceni Vears
{Brockman, 1963, p. 1191} (Elinn, 1963,
p. 1207). TDetails of our cxperimental
work are given at the end af this naper.

The structure of G-mereaptoporine, I,
with an ionizable mercapto group perd
to a tertiary heterocyelic nilrogen atom
iz formaily analogous to that of &
hydroxyguinoline, IT, and the well-known
avidity of TI for a wide variety of
metallic cations {Hollingshead, 1954)
snggests that 6-mereantopurine might he
cxpected to exhibit similar behavior.
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However, the coordination chemistry of
E-mercaplopuvine  has  received only
slight attention. The maost gignificant
investigation was andertaken by Freizer
and his coworkers (1959). "They de-
termined the agueous formation con-
stants for complexes of thiz ligand with
Ni(ITy, Co(II), PL{II}, and Zun(II).
No one seems to have reporied the
isolation and characterization of such
complexes.

The synthefic procedure emploved
i the preparation of divalent metal
complexey  of fmercaptopurine  was
haged upon  the general reaction,
M (CalTa0,) o0 (O-4) HO + 2C,H,NSH,0
= M{CHN,8)(0-2)YH,0 + 2HC,IL0,
+ (2-6)EL0, where M = Co (1), Ni{TT},
“n(Il), Ca{Ily, IIz(II), and Ih(Il}.
Methanol was omploved as a solvent
wilh the single exception of (he cobalt
(11} casc in which the uge of dimethyl-
formamide was found to yield g purer
profduct. The reactions proceed smooih-
Iy and the yields urc moderate to high.
Furification of the resulting complexoes
iz relatively simple =inece all! of the
starting materials and extraneous prod-
ucts are soluble in hot methanol where-
ag the complexes are Ingoloble in 1liat
solvent. Hence, solvent extraclion offers
a convenient purification technique.
The comploxes attract and hold waler
tenaciously. Several of the compounds
analyze ag the dihydrates even after
drying for 24 hourd in a vacuum at
17, The nickel (II) compound may he
izolated as a monohydrate but, on stand-
ing exposed to Lhe air, it readily ac-
quires a second molecule of water.
The actual presence of waters of hy-
dration, as indicated by the slemental
analvses, was confirmed by the infra-
red spectra of these compounds as well
as by o study of their thermal stabil-
ities. Thus, the speetra of the hydrated
speeics show strong absorption in the
3400-3500 cm™' region whereas this re-
gion is empty in ihe case of anhydrous
apecied. More convineing, since scveral
ol ithe spectra weore run affer exposure
of the =amnle to air, were thermal
gtability studies which showed ihat each
of the hydrated species lost 5-10¢ of
its Initial weight at 2007, Thig loss
corresponds to the removal of 1-2 wator
molecules. In most ecases there is a
platcan of relative stability bevond this
noint, extending as high as 240°,
All of the complexes are soluble with
decomposition in sirong acids or bases
and relatively insoluble in water and
mast polar organic solvents,

7304



G-MMereaptopuring, in the manner com-
-mon to thiel ligands, reduces copper(II)
to copper(I) wprior to complex forma-
tien. In order to avoid the complications
inherent in such a stepwise rveaction,
a copper (1) complex of G-mercapto-
puritie wag prepared by the direct reac-
tion of copper(I) thiceyanate and the
ligand. The reaction proceeds slowly
in methanol and iz characterized by a
gradual color chaage from pale yellow
to deep cherry red. The prodnct iso-
lated after 24 hours analyzes as a 1:1
adduct, Cu(CHN S (BCN). This spe-
cles is diamagnetic. 1t may be a dim-
er with thiocyvanale Lridges but no suit-
ahle solvent for a moleenlar weight de-
(ermination has boen found. ence, full
characterization of this species must
awdit further study.

ProrknuReEs

Thermal stability studies were con-
ducled with a aimple thermogravimetric
halance congtrueted by Judd (1958},
Infra-red specira were obtained as KBr
diska and fluorolube mulls using a
Beekman Model IR-5 spectrophotometsar.

Svthoziz of biz (f-mercaptopnrinaio}
lead (il} -6-Mercaptopurine hydrate
{0.68 g, 0.004 mola) wag placced in a BOO
ml!., enenecked, round-hottom fusk and
dissaolved with 200 ml. of absolute
methanol. Lead avetale trihydrate (0.76
&, 1.002 mole) was added to the solution
and the mixture was slurried with a
magnetie stirrer. The flask wus equippoed
with o wafter-cooled condenser and the
mixture was placed nuder gentle reflux,
Aflter 24 honrs the reaction mixture was
filtered. The chunks of ¥ellow solid
product were ground Lo a powder, placed
in a Soxhlet extractor, and extracted
with hot Jnethansl for 24 hours. The
yield was 100 @ (82%). (Analyais:
Calenlated for ColLN.H.Ph: O, 23.57; 1L,
1.09; N, 21949, Wognd: ¢, 23.59; 1, 1.68;
‘N, 21.83).

The following componnds werce pre-
pared under conditions similar to the
formation of bis {6-mercaplopurinato)
lead {(113:

Lig  (6-mercaptopurinato) merenry
(I1y, wield €495 Analysis: {falcu-
lated for O, FLN.S.Heg: O, 23.858; 1,
1.26; N, 2228 TWound: O, 23.85; H,
1.8%:; N, 21.440. '
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hiz (6-mercaplopurinato) cadmium
(11} dihydrate, yield 75%. Analysis:
Caleulated Eor  OpHNS.0d=2F.0:
(, 26.64; I, 2.24; N, 24.86. Found:
C, 26.81; H, 1.81;, X, 2468,

hig (G-mercaptopurinate) zinc (1I)
dihydrate, yield 67%. Analysis:
Calculated for OpHN.S.Zn*2H.0"
¢, 29.75; M, 2.60; N, B7.95. Fouud:
¢, 20.84; 11, 2,05, N, ZR.Z6.

hig {B-mcereaptopurinato} nickel
{II} monohydrate, yield §7%. Anal-
vais: Caleulated for O HN8.Ni»
H.O: €, 21.69; I, 2.13; N. 28.56.
Found: C, 31.93; H, 2.56; N, 28.75.

Synihesiz of a copper (I} complex
of  f-mercaptopurine  S-Mereapicpurine
hydrate (1,10 g, 0.006 mole) and copper
(I} thincyanate (036 g, 0.003 mole)
were slurrvied in 200 ml. of absolute
methanot in & 500 ml one-necked, round-
bottom flask., The flask was eqoipped
with a waler-cooled condenger and the
mixlure was placed under gentle reflux.
After 24 hours the mixiure had changed
from a pale ¥vellow hue to a bright
cherry red.  The solld produet  was
filtered, extracted with hot methanaol for
24 hours and dried in wecus for 24
hours, The yield was 078 g (93%).
(Analvais: Calenlated for CHN,B-Cu
SCN: (), 26.32; H, 1.47; N, 25.58. Tound:
C, 26.38; H, 1.44; N, 25.51).
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