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Abstract : New complexesof 6-amino-4-hydroxy-
2-mercaptopyrimidine (Hahmp), [Zn(ahmp),],
[Zn(ahmp) (bpy)ICI, [Zn(Hahmp)(H,0),(SO,)],
[Pd(bpy)(ahmp] Cl, [ Pd(bpy)(Hahmp] C, and trans-
[UO,(ahmpy),] have been synthesi zed and character-
ized onthebasi sof e ementa andyses, IR, *H-NMR,
UV-visible and ESI-mass spectroscopy, and thermal
and molar conductivity measurements. 6-Amino-4-hy-
droxy-2-mercaptopyrimidine exhibitstwp modes of
chdaioninthesecomplexesasaneutrd bidentateligand
through the cyclic nitrogen (N-3) and thione sulfur at-

INTRODUCTION

Thepyrimidinering systemoccurswiddyinliving
organisms¥. Pyrimidineitsalf isnot foundin naturebut
compounds contai ning pyrimidinering sysemsarewel |
known andarebiologica active. Pyrimidineisanim-
portant component of nucleic acidsand isused asa
building block in pharmaceutical industries®¥. 4-Hy-
droxy-2-mercaptopyrimidine(thiouracil) derivativesare
potentid therapeutics, i.e., asantivira and anticancer

oms, a mononegative bidentate ligand through the
deprotonated cyclic nitrogen (N-1) and thione sulfur
atom, or amononegative bidentateligand through the
cyclic nitrogen (N-3) and deprotonated hydroxy cen-
ters. ThefreeHahmp ligand and some complexeshave
been tested agai nst the human serous ovarian cancer
ascites, OV 90cdl line.

K eywor ds: Hahmp; Zinc; Palladium; Spectra; Com-
plexes; Anticancer.

agents®. In addition, pyrimidinederivativesintrans-
tionmetal complexesare of considerableinterest be-
cause of their well-known anti-cancer, anti-metastase
and anti-microbial activity!®. Over the past few years,
our |aboratory hasbeen actively involved in the synthe-
sis of various transition metal complexes of 2-
thiopyrimidinederivatived”% and number of thesecom-
plexeshave been eva uated asanticancer agentsagainst
Ehrlich ascites tumor cells (EACs)™ and human
breast cancer MDA-MB231 cell ling9,
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In continuation of our interest in the synthesis of
new compl exeswith expected pharmaceutica activity,
wereport herethe synthesisof complexesof 6-amino-
4-hydroxy-2-mercaptopyrimidinewith Zn(11), Pd(I1)
and UQ,*". Thestructures of the complexesweredis-
cussed on the bases of their elemental analyses, spec-
tra(IR, UV-vis,, NMR, mass), and thermal and molar
conductivity measurements. Theanticancer activity of
Hahmp and itsPd(11) and Zn(11) complexeshave been
tested against the human serous ovarian cancer ascites,
OV QcAl line.

EXPERIMENTAL

M aterialsand measurements

All reegentsand sol ventswere purchased fromAlfal
Aesar and the manipul ations were performed under
aerobic conditionsusing the materialsand solventsas
received. [Pd(bpy)Cl,]!* was prepared by thelitera-
turemethodsindicated.

The human serous ovarian cancer ascites, OV 90
cell line, were obtained from theAmerican Type Cul-
ture Collection (ATCC catalog number). Cellswere
maintained in Dulbecco’s Modified Eagle Medium
(Wisent Inc., St-Bruno, Canada) supplemented with
10% FBS, 10 mM HEPES, 2 mM L-gutamine and
100 pg/ml penicillin/streptomycin (GibcoBRL,
Gaithersburg, MD). Inadl assays, cellswereplated 24
h beforedrug treatment.

Infrared spectrawererecorded on aNicolet 6700
Diamond ATR spectrometer in the 4000- 200 cm't
range. NMR spectrawererecorded on VNMRS 200
and 500 MHz spectrometer in DM SO-d_ using TMS
asreference. Mass spectra (ESI-MS) wererecorded
using LCQ Duo and doublefocusing M S25RFA in-
struments, respectively. Electronic spectrawere mea-
sured in DM F using aHewl ett-Packard 8453 spectro-
photometer. Thermal anayseswere madeinthe 20—
800°Crangeat aheating rate of 20° C mint, using Ni
and NiCoasreferences, onaTA instrument TGA model
Q500ANnayzer TGA-50. Molar conductivity measure-
mentswere carried out at room temperatureonay Sl
Mode 32 conductivity bridge.

(A) Synthesis
(@) [Zn(ahmp),].4/3H,0
Zinc chloride (0.136 g, 1 mmol) in water (2mL)

was added to Hahmp (0.143 g, 1 mmol) in ethanol
containing KOH (0.056 g, 1 mmol; 10mL ). Thereac-
tion mixturewas heated under reflux for 12h, during
which an off-white preci pitate was obtained. It wasfil -
tered off, washed with water, ethanol and air-dried.
Yield:75%. And.Calcd.for CH ,N.O,.SZn: C,
25.7;H,2.9;N, 225; S,17.1; Zn, 17.5 %, Found: C,
25.8,H,3.0; N, 22.4; S, 17.2; Zn, 17.6%. Conduc-
tivity data(10°M inDMF): A, =4.0ohm™ IR (cm™)
3442, 3310, 3233, 1545, 1325, 1273, 1153, 553,
490."HNMR (d,-DMSO/TMS, ppm), 5: 11.41 (s, 1H,
O(4)H); 4.50(s, 1H, C(5)H); 5.46 (s, 2H, NH,). ESI-
MS: m/z, 700[Zn(ahmp),], 414.9[Zn,(ahmp)]*, 349.3
[Zn(ahmp)]*, 207.5[Zn(ahmp)]*.

(b) [Zn(Hahmp)(H,0),(SO )]

Zincsulfate (0.16 g, 1 mmol) inwater (2 mL) was
added to Hahmp (0.143 g, 1 mmol) inethanol (10mL).
Thereaction mixturewas heated under reflux for 36h,
duringwhichgpadeydlow precipitatewasobtained. This
precipitatewasfiltered off, washed with water, ethanol
and air-dried. Yield: 51%. Anal.Calcd.for
CHN,O.SZn: C, 14.1; H, 2.6; N, 12.3; S, 18.8;
Zn, 19.2%, Found: C,13.9,H, 2.7; N, 12.4; S, 19.2;
Zn, 19.4%. Conductivity data(10°M inDMF): A, =
2.0 ohm™. IR (cm?) 3440, 3315, 3223, 1645, 1562,
1400, 1253, 1193, 568, 459."H NMR (d,-DMSO/
TMS, ppm), &: 11.53 (s, 1H, O(4)H); 4.54 (s, 1H,
C(5)H); 6.16 (s, H, NH); 5.54 (s, 2H, NH,). ESI-
MS: m/z, 341 [Zn(ahmp)(H,0),(SO,)]* 305.8
[Zn(ahmp)(SO,)]*, 207.9[Zn(ahmp)]*.

(©) [Zn(ahmp)(bpy)]Cl

ZnCl, (0.068 g, 0.5 mmol) in water (2mL) was
added to added to ethanolic sol ution of Hahmp (0.072
g, 0.5mmol; 10mL) and bpy (0.078 g, 0.5 mmol) in
ethanol (5mL) was added drop by drop with constant
stirring over 75 min. Thereaction mixturewas heated
under reflux for 16h. Theyellow precipitate wasfil-
tered off, washed with ethanol and air-dried. Yield:
82%.Anal.Calcd.for C H,,CIN.OSZn: C,42.1; Cl,
8.9; H, 3.0; N, 17.5; S, 8.0; Zn, 16.4%, Found: C,
42.0; Cl, 9.0; H, 3.0; N, 17.4; S, 8.0; Zn, 16.5%.
Conductivity data(10° M inDMF): A, =82.0ohm'™.
IR (cnr?) 3400, 3313, 3213, 1523, 1408, 1267, 1158,
552, 448."H NMR (d,-DMSO/TMS, ppm)s: 11.64
(s, 1H, O(4)H); 4.64 (s, 1H, C(5)H); 6.21 (s, 2H,
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NH.,). ESI-MS (nmV2): 364.1 [Zn(ahmp)(bpy)]*, 266.9
[Zn(bpy)(ahmp-C,H,N,O)]".
(d) [Pd(bpy)(Hahmp]Cl,

[Pd(bpy)Cl,] (0.085 g, 0.25 mmol) in methanol -
benzene (3:2v/v, 5 mL) was added to Hahmp (0.036
g, 0.25mmoal) in methanol containing KOH (0.014 g,
0.25mmol; 10 mL). Thereaction mixturewaswarmed
and stirred for 72h. The beige (Pd) or orange (Pt) pre-
cipitatewasfiltered off, washed with methanol and air-
dried. Yield:73%. Ana.Cdcd.for C ,H,.CI.N.OPdS;
C,35.3;Cl,14.9;H,2.7; N, 14.7; S, 6.7; Pd, 22.3%,
Found: C, 35.5; Cl, 15.0; H, 2.6; N, 14.6; S, 6.7; Pd,
22.3%. Conductivity data (10° M in DMF): A, =
167.3ohm™. IR (cnr?) 3400, 3312, 3210, 2902, 1637,
1602, 1565, 1374, 1270, 1160, 519, 481.*H NMR
(d-DMSO/TMS, ppm), &: 11.92 (s, 1H, OH); 6.17
(s, 1H, N(1)H); 4.55 (s, 1H, C(5)H); 5.57 (s, 2H,
NH.). ESI-MS (m/2): 406[Pd(Hahmp)(bpy)]*, 263
[Pd(bpy)]*.

(€) [Pd(bpy)(ehmp]Cl

Solid [Pd(bpy)Cl,] (0.085 g, 0.25 mmol) was
added to Hahmp (0.036 g, 0.25 mmol) in ethanol (10
mL). Et,N (0.02 cm?, 0.2 mmol) was then added and
the reaction mixture wasrefluxed for 48 h. A brown
precipitate was obtai ned which was wasfiltered off,
washed with methanol and air-dried. Yield: 81%.
Ana.Cacd.forC H, CIN.OPdS: C,38.2;Cl, 8.1, H,
2.7;N,15.9; S, 7.3; Pd, 24.2%, Found: C, 38.2; Cl,
8.0;H,2.6;N, 16.0; S, 7.2; Pd, 24.3%. Conductivity
data (10° M in DMF): A, = 88.0 ohm™ IR (cm' )
3402, 3309, 2902, 1637, 1602, 1565, 1380, 1270,
1176, 521, 475."H NMR (d,-DMSO/TMS, ppm), &:
6.16 (s, 1H, N(DH); 4.59 (s, 1H, C(5)H); 5.55 (s,
2H, NH,). ESI-MS (m/z): 809.0[ Pd(ahmp)(bpy)].",
739.1 [Pd,(ahmp)(ahmp-C_H,NO)(bpy),]*,
442[Pd,(ahmp-C,H,NO)(bpy)] .

(f) [UO,(ehmp),]

A stirred solution of uranyl nitrate (0.26 g, 0.5
mmol)in MeOH (5mL) was added to a solution of
Hahmp (0.072 g, 0.5 mmol) in MeOH (15 mL).
Thereaction mixturewas stirred and heated under re-
flux ina steam-bath for 6h, during which an
orangeprecipitate was isolated. It was filtered off,
washedwith hot MeOH, Et O and air-dried. Yield: 55%.

Anal.Calcd.for CHNO,SU: C, 17.3; H, 1.4, N,
15.2; S, 11.6%, Found: C, 17.5, H, 1.3, N, 15.3; S,
11.5%. Conductivity data(10°M inDMF): A, =8.0
ohm™, IR (cn?t) 3408, 3320, 3237, 1578, 1257, 1190,
972."H NMR (d,-DMSO/TMS, ppm), &: 11.69 (s,
1H, O(4)H), 4.51 (s, 1H, C(5)H) ; 5.56 (s, 2H, NH.).
ESI-MS(m/2): 555[UO,(ahmp),]* 413[UO,(ahmp)]*.
(B) Biological assay

Growthinhibition assay; ovarian cancer ascites, OV
90 cells were plated at 3000 cells/well in 96-well
(100uL/well) flat-bottomed microliter plates (Cosdtar,
Corning, NY). After 24 hincubation, the cellswere
exposed to different concentrati ons of each compound
continuoudly for 5 days. Briefly, following drug treat-
ment, the cell swerefixed using 50 ul of cold trichloro-
acetic acid (50%) for 2 h at 4°C, washed with water,
stained with sulforhodamine B (SRB 0.4%) overnight
at room temperature, rinsed with 1% acetic acid and
allowed to dry overnight™™d. Theresulting colored resi-
due was dissolved in 200 ul Tris base (10 mM, pH
10.0) and optical density wasrecorded at 490 nm us-
ingamicroplatereader ELx808 (BioTek Instruments).
The results were analyzed by GraphPad Prism
(GraphPad Software, Inc., San Diego, CA) and the
sigmoidal doseresponse curvewas used to determine
50% cell growthinhibitory concentration (IC5)). Each
point representsthe average of two independent ex-
perimentsperformed intriplicate??,

RESULTSAND DISCUSSION

Theexperimenta section describesthe synthesisof
some new complexes of 6-amino-4-hydroxy-2-
mercaptopyrimidine (Hahmp). Thed ementd anayses
of thecomplexesarein agreement with the assigned
formulae. Themolar conductivities(A,,) inDMFa room
temperature suggest all complexesto be non-electro-
lytesexcept for, [M (ahmp)(bpy)] Cl (M =Zn, Pd) which
show 1:1dectrolyteswhile[Pd(Hahmp)(bpy)] Cl, is 1.2
electrolyte?. Thecomplex, [Zn(ahmp),] was prepared
fromtheaddition of ZnCl, toHahmpin ethanol under
basic conditionswhile[Zn(Hahmp)(H,0),(SO,)] was
isolated from ZnSO, and Hahmpin ethanol. The com-
plex, [Zn(ahmp)(bpy)] Cl, was prepared from ZnCl,,
Hahmp and 2,2°-bipyridyl in ethanol. The reaction of
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Hahmp and [Pd(bpy)Cl.] in basic methanol-benzene
produced [Pd(bpy)(Hahmp]Cl, while [Pd(bpy)
(@hmp)] CI produced in presence of Et,N in ethanol.
Thereaction of UO,(NO,), with Hahmp in methanol
produced trans-[UO,(ahmp),].

Vibrational spectra

ThelR spectrum of Hahmp showsbandsat 3407
and 3313 cm™duetov,_(NH,) and v (NH,) stretching
vibrations, respectively, whilethe strong band at 3215
cmt isassociated with thev(OH) stretching vibration!?,
The absence of the v(SH) mode near 2600 cm ™ and
the presence of thev(NH) stretch at 2904 cm ™t and the
thioamide bands dueto extensive coupling of 6(NH),
v(C=N), v(NCS), and v(C=S) modes at 1634, 1585,
and (1383, 1271, 1180) cm* support the existence of
Hahmp in thethioneform (Scheme 1)&1013.35],

NH, NH,
o1 81
S5 "NH @ — 5~ °N
LA 4, e
HO N S HO N SH
3 3
Thioneform Thiol form

Scheme 1 : Thione-thiol form of 6-amino-4-hydroxy-2-
mer captopyrimidine (Hahmp)

In complexes, [Zn(Hahmp)(H,0),(SO,)] and
[Pd(bpy)(Hahmp] CI,, Hahmp functions asaneutral
bidentateligand, coordinating Zn(l1) or Pd(11) through
thethionesulfur and cydic nitrogen (N-3) centers, form-
ing four-membered chelatering. Thisobservationis
supported by the shiftsin v(C=N), v(C=S) and v(N-
C=9) stretches, the slight shiftin v(OH) stretch and
v_(NH,), v(NH,), v(NH) and 5(NH) werefound more
or lessinthe samepositionsasin thefreeligand?.

In the complexes, [Zn(ahmp),] (Figure 1),
[Zn(ahmp)(bpy)]Cl and [UO,(ahmp),], Hahmp actsas
amononegativebidentateligand, coordinating themetd
ionsthrough thethione sulfur and the deprotonated cy-
clic nitrogen (N-1) atomg®°1¢, Thischelationissup-
ported by the shift observed inthe v(C=S) and v(N—
C=9), theabsenceof thev(NH) and 8(NH) stretches*?,
andv (NH,),v_(NH,), and v(OH) stretches observed
moreor lessinthesamepostion asinthefreeligand®%,
Also, the same feature has been noted in 6-amino-4-
hydroxy-2-thiopyrimidine (Hahtp) complexes,
[Zn(ahtp),(H,0),], [Zn(ahtp),(PPh,)(H,0)],

[Ag(ahtp)(H,0),], [Ag(ahtp)(PPh,)(H,0)] and
[Ag(ahtp)L] (L = bpy, phen)i*9,

HO

NH-

HoN

OH
Figurel: Sructureof [Zn(ahmp),]

In the IR spectrum of thecomplex,
[Pd(bpy)(ahmp] Cl, thev(OH) stretching vibration at
3215cmtinthefreeligand ismissed, whilethat arising
fromv(C=N) are shifted to lower wavenumbers’8. The
bands due to the v_(NH.,), v(NH,), v(NH), 6(NH),
V(NCS) and v(C=S) modes are not affected by com-
plexation, supporting the coordination of theligand
through the deprotonated hydroxy oxygen and cyclic
nitrogen (N-3) centerswithout any participation of the
thione sulphur atom asthe band near 1180 cm™ arising
from the v(C=S) stretch remains unchanged . The
IR bands near 854, 841, 750 and 725 cm™ in
[M(ahmp)(bpy)]Cl (M = Zn, Pd) and [Pd(Hahmp)
(bpy)]Cl,, areduetothevibrations of the coordinated
bpy'®.

The IR spectrum of trans-[UO,(ahmp), ], exhibits
only one U=0 stretching band, v (UQ,), at 972cm ™
indicatingitslinear trans-dioxo configuration®, The
spectraof the complexesshow severd bandsnear 500,
420 and 350 cmtdueto v(M-0), v(M-N) and v(M-
S) stretches, respectively®8. The IR spectrum of
[Zn(Hahmp)(H,0),(SO,)] showsbandsat 1132, 1047,
1053, 989 and 925 cm, indicating the binegative
bidentate coordination of SO,* to Zn(II)!*.

NMR spectra

The'H-NMR datafor thefreeHahmpligand and
some of its complexesin DMSO-d, aregiveninthe
experimenta section. Aswe havereported earlier, the
H-NMR spectrum of Hahmp showsfour singletsat &
4.68, 5.66, 6.34 and 11.80 ppm arising from H(5),
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NH_(6), NH(1) and OH(4), respectively (see Scheme
1 for numbering scheme)i?,

In the TH-NMR spectra of the complexes,
[Zn(Hahmp)(H,0),(S0,)] and [Pd(bpy) (Hahmp] Cl,,
four singlets are observed with upfield shiftsfor the
OH(4) and NH(1) protonsindicating the coordination
of Hahmp to the metal ionsthrough the thione sulfur
and cyclic nitrogen (N-3) atomg®9,

In the spectra of the complexes, [Zn(ahmp),],
[Zn(ahmp)(bpy)]Cl and trans-[UO,(ahmp),], the
NH(1) singletisnot observed, whilethat of NH, shows
an upfield shift confirming the coordination of ahmp
through thethione sulfur and deprotonated cyclic (N-
1) centerg,

In the spectrum of the complex, [ Pd(bpy)(ahmp] Cl,
the hydroxy proton, OH(4), signal ismissed whilethat
of H(5) isshifted upfield. Thisfeature supportstheco-
ordination of ahmp through the deprotonated hydroxy
and cyclic nitrogen (N-3) centerd™,

Electronic spectra

Theelectronic spectraof the complexeswerere-
cordedin DM SO in the 200-800 nmrange. Theelec-
tronic spectraof Hahmpin DM SO show three absorp-
tion bands near 210, 250 and 310 nm®, The elec-
tronic spectraof the complexesin DM SO containin-
tense bands due to ligand-to-metal charge transfer
(LMCT) transitionsand weaker bandsassigned to d-
dtrangtions?!. Transitionsbd ow 400 nmareassigned
tointraligand chargetransfer (n—»>n* and n—n *).

The electronic spectra of the diamagnetic
[Pd(bpy)(Hahmp)] Cl, and [Pd(bpy)(ahmpp)] CI com-
plexeshave bandsnear 475 and 330 nmdueto*A, —
‘B and*A, —'E, transtionsinasquare-planar con-
figuration2024,

Mass spectra

Themass spectraof thecomplexesarereportedin
the Experimenta section and their molecular ion peaks
areinagreement with their assgned formulae. Themass
spectrum of [Zn(ahmp),] showsfragmentationpatterns
corresponding to thesuccess ve degradation ofthecom-
plex. Thefirst peak at m/z 700.0 with 32 % abundance
representsthe molecular ion [Zn(ahmp),]*, (Calcd.
699.0). The peaks at 414.9 (Calcd. 415.0), 349.3
(Cdlcd. 349.5) and 207.5 (Calcd. 207.5) correspond-

ingto[Zn,(ahmp),]*, [Zn(ahmp),]* and [Zn(ahmp)]*
fragments, respectively!’¥. The mass spectrum of
[Zn(Hahmp)(H,0).(SO,)] shows apeak at m/z, 341
(calcd. 340.5) corresponding to [Zn(Hahmp)
(H,0),(SO,)]*. Two pesksat 305.8 (Calcd. 304.5) and
207.9 (Calcd. 208.5) corresponding to
[Zn(Hahmp)(SO,)]* and [Zn(ahmp)]*, respectively. The
spectrum of [Zn(ahmp)(bpy)] Cl showsapeak at vz
364.1 (Cd cd. 363.5) with 78% abundance represents
themolecular ion peak [Zn(ahmp)(bpy)]*. Thereisone
morepeak representsthelossof C,H,N,O fragment at
266.9 (Cacd. 267.9), [Zn(bpy)(ahmp-C,H,N,O)]*1*,
Themass spectraof [Pd(bpy)(Hahmp)] Cl,, displayssig-
nal at m/z406.0 (Calcd. 405.4) with 18.5% abundance,
and in agreement with the molecular ion of the com-
plex, [Pd(Hahmp)(bpy)]*. Thefragmentation patterns
indicatetheloss of Hahmp and C,H_N,O fragments
corresponding to [Pd(bpy)]* 263.0 (Calcd. 262.4)!21,
The mass spectrum of the [Pd(bpy)(ahmp)] Cl shows
thefirst molecular ion peak at mYz809.0 (Calcd. 808.8)
with 32% abundance corresponding to[ Pd(ahmp)
(bpy)],". The peak at 442 (Calcd. 440.8) presents
[Pd,(@hmp-C,H,NO)(bpy)]* fragment.

Thermal measur ements

Thethermal stability and degradation behaviour of
[Zn(Hahmp),].4/3H,0, [Zn(ahmp)(bpy)] Cl, [Pd(bpy)
(@hmp)] Cl,, and [ Pd(bpy) (Hahmp)] Cl, were studied
usingthethermogravimetric (TG) technique. Thewe ght
loss observed below 130°C isdueto dehydration as
the colours changed from pal e to deeper?,

Thethermogram of [Zn(ahmp),] .4/3H,0 shows
five TGinflectionsinthe32— 154, 155 -260, 261 -
400, 401 - 507 and 508 - 800° C regions. Theseweight
losses are arising from the release of hydrate water
(Calcd. 6.4, Found 6.7%), H, and /4 N, (Calcd. 2.4,
Found 2.3%), C.HNO (Calcd. 17.9, Found 18.2%),
NCSN (Caled. 19.3, Found 19.5%), C.H_N, (Cacd.
17.9, Found 18.0%) fragments, respectively, leaving
residue of ZnO (21.8%).

Thethermogram of [Zn(ahmp)(bpy)]Cl, ischarac-
terized by fourweight lossesinthe 180-285, 286444,
445-600 and 601-885°C regions. Theseweight |osses
aredueto theelimination of 2 Cl,(Calcd. 8.9, Found
9.1%)1*%, CH,N, (Calcd. 17.0, Found16.8%), CNS
(Cdcd. 14.5, Found 14.3%) and 1/2 bpy (Calcd. 19.5,
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Found 19.7%) fragments, respectively, leaving ZnO at
775°C (21.8%).

Thethermogram of [Pd(bpy)(Hahmp)] Cl.,, shows
two TG inflectionsin the 145-355 and 356 - 695°C
regions. Theseweight lossesmay arisefromtherelease
of Cl,, C,H.N, (Calcd. 29.4, found 29.6) and bpy,
CN (Calcd. 38.2, Found 38.1%) fragments, respec-
tively?2l |eaving aresidueof paladiumoxideand azide
(25.7%). Thethermogram of [ Pd(bpy)(ahmp)]Cl shows
thefirst endothermic weight loss step between 100 and
337°C, corresponding to therelease of 2 CL, (Cacld.
8.1, Found8.4%). The decomposition step between
338 and 455°C, is dueto theloss of C,H,N,Sfrag-
ment (Calcd. 22.5, Found 22.7%). The TG inflection
between 456 and 608° C isattributed to theloss of 4
bpy and /2 N, fragments (Calcd. 20.9, Found 21.1%),
leaving PdO and carbideresiduerepresenting (28.9%).
In somereported transition metal complexes, thether-
mal decompositionresidueismainly metad or metal ox-
ide, but in the presence of non-stoichiometric oxide,
unburned carbon or nitrogen is observedi 102,

[Zn(Hahmp),]

1254
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0001 001 01 1 10
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Anti-cancer activity

Cis-platinisconsidered to beoneof thebest known
small metal-containing drug molecules. It actsas anti-
cancer agentfor several human cancers, particularly,
testicular and ovariancancers®?. Thesideeffects, es-
pecidly nephrotoxicity, limit itswidespread useinhigh
dosed?4., Thus, the develop new complexeswith re-
duced nephrotoxicity and higher activity hasstimulated
the synthesisof many new complexes. We have been
recently examined thein vitro anticancer activity of _ -
piperidine-2-carboxylic acid (, -H,pa) and its com-
plexes, trans-[Zn,(u-Ca),(Hpa),Cl ], [Pd(bpy)
(Hpa)]Cl and [M(pa)(PPh,),] against serousovarian
cancer ascites, OV 90 cell ling®!,

Theultimategoal of ourcurrent researchisto de-
velop new complexeswith high efficacy against cancer
cdls Theinvitro anticancer activity of thefree Hahmp
anditscomplexes, [Zn(Hahmp), ], [Zn(bpy)(ahmp)]Cl,
[Pd(bpy)(ahmp)] Cl and [Pd(Hahmp)(bpy)] CI, were
tested against the serous ovarian cancer ascites, OV
90 cell linein comparisonto cis-platin asareference

[Zn(bpy)(ahmp)]Cl

1254

T5+

Growth %

D
0.001 001 0.1 1 10

Concentration [uM)

100 1000

[PdHahmp)(bpy)]Cl,

125+
1004

754

Growth %

S04

[+
Doo1 001 0.1 1 10

Concentration (pM)

100 1000

Figure2: IC, valuesof [Zn(Hahmp),], [Zn(bpy)(ahmp)] Cl, [Pd(bpy)(@hmp)]Cl and [Pd(Hahmp)(bpy)]Cl, tested against the

serousovarian cancer ascites, OV 90 cell line
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(IC,, = 31.60). The free Hahmp and its complexes
exhibit growthinhibitor activity withmean IC_ values
of >100.00, 57.32, 52.41, 43.00 and 32.90, respec-
tively (Figure?2).

Generaly, itisaccepted that binding of cis-platinto
genomic DNA (gDNA) inthecell nucleusisthemain
event responsiblefor itsantitumor properties®!. The
damageinduced upon binding of cisplatinto gDNA may
inhibit transcription, and/or DNA replication mecha
nisms. Subsequently, thesedterationsin DNA process-
ing would trigger cytotoxic processesthat |ead to can-
cer cell death.

It was reported that, in Pt(11) complexes, the ki-
netictranseffectisresponsiblefor ligand exchangere-
actions; i.e., donor atoms located trans to other do-
norswith strong trans effect are morerapidly substi-
tuted than ligandsin cis-positiong?”). Thesefeatures
explantheexpected activity of mixed Hahmp-bpy com-
plexes[Pd(ahmp)(bpy)] Cl and [ Pd(Hahmp)(bpy)] CL,
whichattributed to their square-planar geometry aswdll
asthe nature and (cis-bpy donation)®-?%l, The anti-
cancer activity isincreasing since the conductivity and
solubility increasd?, thisfeatureexplaintheactivity of
[Pd(Hahmp)(bpy)]Cl, in comparison to
[Pd(ahmp)(bpy)]Cl. Ontheother hand, thelow activ-
ity of the complexes, [Zn(ahmp),] and
[Zn(bpy)(ahmp)] Cl may be dueto the poor solubility
and difficultyin hydrolysisto producetheir cationicform
(incaseof [Zn(ahmp),]) or fast interaction with DNA
under physiologica conditionsaswell asthetetrahedra
geometry of [Zn(bpy)(ahmp)] ClZ,

CONCLUSIONS

New complexesof Hahmp have been prepared and
characterized. The Hahmp ligand showsthree coordi-
nation modes are mononegative bidentate, through
thione sulfur and deprotonated cyclic nitrogen (N-1)
centersor deprotonated hydroxy oxygen and cyclicni-
trogen (N-3) centers, and neutral bidentatethione sul-
fur and cyclic nitrogen (N-3) centers. Thefree Hahmp
and itscomplexes, [Zn(ahmp),], [Zn(bpy)(ahmp)] Cl,
[Pd(Hahmp)(bpy)] CI, and [Pd(ahmp)(bpy)] Cl were
tested against the human serous ovarian cancer ascites,
OV cdl line.
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