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The complexation reactions of N-substituted thiourea derivatives with PdCl, have been investigated in the present
work. The functionally substituted thiourea derivatives are found to be effective chelating agents, in which the nature of
substituents has a significant impact to the compositions and structures of complexes. Thus, (N-pyridine-2-yl)thioureas
in the interaction with PdCl, form two types of complexes in the molar ratio of M:L 1:1 and 1:2, in which they act as
S,N-bidentate ligands coordinated to the palladium ion by thione sulphur and the nitrogen atom of the pyridine ring. The
reaction of N-allylthioureas with PdCl, in the equimolar ratio results in formation of the m-complexes where the ligands
are coordinated by the thione sulphur and the C=C double bond of the allylic moiety. The preparative methods for the
synthesis of this type of complexes have been developed. The composition of the products synthesized and the ligands
coordination mode have been determined by elemental analysis and '"H NMR spectroscopy. Furthermore, the structure
of compounds 4, 5 has been confirmed by the X-ray diffraction study. The biomedical studies have proven that the
complex compounds 5 and 6 in vitro have the cytostatic and cytotoxic activity against tumour HelLa cells.

KOMIT/IEKCOYTBOPHKOBAJIbHA 3ATHICTb N-3AMILYEHUX NMOXIQHUX TIOCEHOBUHU 5IK XEJTIATYIOYUX
JUIFAHAIB Y PEAKLIT 3 PD(II)

F0.J1.360poeckkutl, B.B.Opucuk, [.0.MensHu4eHko, C.I.Opucuk, I.I".Peniy, J1.B.'apmaHuyk, J1.1.[Mans4ukoeckka,
B.l.MNexHbO, M.B.Boek

Knroyoei crioga: C=C nodsiliHuli 38’a30K; KoopOuHauiliHi crionyku nanadito; mioce4o8uHa; PEHMa2eHOCMpyK-
mypHuUl aHani3; TT-KOMIIEKCU; MPOMUIyX/AUHHa aKmueHiCmb

HocnidxeHi peakuyii komnnekcoymeopeHHsi N-3amiujeHux rnoxioHux mioce4osuHu 3 PACl,. BcmaHoerneHo, wo hyHK-
uioHanbHO 3amilieHi noxioHi Mioce4Yo8UHU € egheKmMUBHUMU Xenamyr4uMu azeHmamu, rpu UsoMy rpupooda 3a-
MiCHUKI8 cymmeego erniueae Ha ckrad i 6ydosy KomrnekcHux crionyk. Tak, (N-nipuduH-2-in)miocedo8uHu rpu e3a-
emodii 3 PACl, ymeoproroms 0s8a murnu Komrinekcie y criigsioHoweHHi M:L 1:1 ma 1:2, do cknady sKux yi peaceHmu
8x005mb 5K S,N-OoHOpHI 6i0eHmamHi nieaHOu, KOOPOUHYHUCh OO0 iOHa nanadito amoMOM CipKU MIOHHOI epynu
ma amomom azomy nipuduHo8oeo sidpa. Peakuis N-aninmiocevosuH i3 PACl, npu exeimMornspHoMy crie8iOHOWEHHI pe-
azeHmig npusodumes 00 ymeOopeHHS TT-KOMITIIEKCIB, 8 IKUX KOOPOUHay,isi 30iLCHIEMbCS 3a y4acmio amoma Cipku
mioHHoiI epynu ma C=C nodsiliHo2o 38’3Ky aninbHo20 ¢hpaemeHma. Po3pobrieHi npenapamugHi Memoou CUH-
me3y mako20 murly KOMIeKcHUX crionyk. Cknad cUHmMe308aHUX peqyo8uH ma criocié koopOuHauji nieaHoie ecma-
HoerneHi memodamu eneMeHmMHoeo aHanisy ma 'H SIMP cnekmpockonii. Okpim moeo, 6ydoea komnnekcie 4, 5
0dosedeHa peHmaeHocmpyKkmypHUM memooom. Meduko-6ionoaidyHuUMU OOCTIOKEHHSIMU 8CMaHOBITIEHO, W0 KOMIIEK-
CHi crionyku 5 i 6 in vitro Mposiensoms yumocmamuyHy ma yumomoKcuyHy Oito Ha MyXIuHHI KTimuHu riHil HelLa.

KOMIT/IEKCOOBPA3YKOLASI C[TOCOBHOCTb N-3AMELYEHHbLIX MTPON3BOAHbIX THIOMOYEBUHbBI KAK
XEJIATUPYROLUNX JINFAHLOOB B PEAKLINU C Pd(ll)

HO.J1.360poeckutl, B.B.Opbicbik, [.A.MensHu4eHko, C.U.Opbickik, I.I"Penudy, J1.B.MapmaH4yk, J1.U.Mans4yukoeckasi,
B.A.lNexHb0, M.B.Boek

Knroueenie cnoea: C=C 0eoliHas cesi3b; KOOPOUHaUUOHHbIe COeOUHEHUSsI nannadusi; MUOMOYe8UHa, PEHM2eHOo-
CMpYKMYpPHbIU aHanus; T-KOMI/IeKChI; MPOMUB0O0ITyxoseeast akmugHOCMb

UccnedosaHb! peakyuu KomrriekcoobpasosaHusi N-3aMeuleHHbIX Mpou3soOHbIX muomoqesuHbi ¢ PdCl, YcmaHosneHo,
4Ymo hYHKUUOHAaIIbHO 3aMeWEHHbIE MPOU3B00HbIE MUOMOYEBUHbI S8MSI0MCS 3¢bheKMUBHBIMU Xeramupyrowumu
azeHmamu, rpu 3mMom rpupoda 3amecmumeriell Cyu,eCmeeHHO 8/USIEM Ha COCMas U CMpOeHUE KOMIT/IEKCHbBIX CO-
eduHeHul. Tak, (N-nupuduH-2-un)muomoyesuHs npu e3aumodeticmeuu ¢ PdCl, obpa3yrom dea mura KOMIMIeKco8
8 coomHoweHuu M:L 1:1 u 1:2, 8 cocmag Komopbix amu peageHmbl 8x00am Kak S,N-00HOpHbIe budeHmamHbie
Ju2aHObl, KOOPOUHUPYSICh K UOHY nasiadusi amoMoM cepbl MUOHHOU apyrirbl U amoMOM a3oma rnupuduHosoe2o siopa.
Peakyusi N-annunmuomodyesuH ¢ PdCl, npu 3K8UMOISIPHOM COOMHOWEHUU peazeHmos npusooum K 0b6pa3o8aHur0
TT-KOMIT/IEKCOB, 8 KOMOPbLIX KOOPOUHAUUST OCYLLECMBIISIEMCS C yYacmueM amoma cepbl muoHHoU epyrrbl u C=C deou-
HOU €8513U annuiibHo20 ¢hpasmeHma. Pa3pabomaHbl rpernapamugHsie Memodbl CUHMe3a 3Mo20 muria KOMI/IEKCHbIX
coeduHeHul. Cocmae cuHme3uposaHHbIX 8eLiecms U criocob KoopOUHayuu u2aHO08 yCmaHo8eHb! AIIeMEHMHbBIM
aHanusom u memodom 'H SIMP cnekmpockonuu. Kpome moeo, crmpoeHue KOMIekcoe 4, 5 00kazaHO peHmeeHoCmpyK-
mypHbIM Memodom. Meduko-buonoaudeckumu uccriedo8aHUsIMU yCmaHOBIEeHO, YMO KOMIIEKCHbIe COeOUHEHUs1 5 U 6
in vitro oka3sblgarom yumocmamu4yecKoe U YUmOoImoKcu4eckoe delicmeue Ha oryxoriesble Knemku fuHuu Hel a.

44



XKypHan opraHidyHoi Ta hapmaueBTUYHOI Ximii. — 2015. — T. 13, Bun. 4 (52)

ISSN 2308-8303

Thiourea and its N-substituted derivatives are
efficient complexing agents for metal ions, which are
widely used as ligands in coordination chemistry [1-3].
The presence of unshared electron pairs in the sul-
phur atom and two nitrogen atoms allows to form
the complex compounds with transition metal salts
of the different type, many of which possess valuable
applied properties (optical, semiconductor, biologi-
cal, etc.) and are employed in various fields of sci-
ence and technology [4-7]. Thioureas are of prime
importance as anticancer drugs due to their ability
to inhibit the enzymes that are involved in the malig-
nant tumour formation processes (tyrosine kinase,
protein tyrosine kinase and NADH oxidase) [8-10].

In recent 15-20 years much attention has been
given to the study of the biological activity of com-
plex compounds of transition and platinum metals
[11-15]. Many of them exhibit a high pharmacologi-
cal activity, and as therapeutic agents are often su-
perior to starting metal salts because the complex
formation prevents hydrolysis in the physiologic me-
dium, reduces toxicity and facilitates penetration of
medicines through the cell membrane. Moreover, the
use of biologically active ligands, an additive or syn-
ergistic effect manifests itself between the constitu-
ents of complexes [16, 17]. Therefore, development
of methods for the synthesis of different types of
complexes based on thiourea derivatives is a promi-

sing trend in creating novel therapeutic and diagno-
stic agents [3, 18-21].

The introduction of additional functional groups
into the structure of thioureas (such as allyl, pyridi-
ne, morpholine) allows to expand the range of their
biological activity and to increase the denticity of
these ligand systems, it leads to their competitive
coordination to metal ions. On the other hand, pal-
ladium as a “soft Lewis acid” has also the competing
ability in the interaction with ambidentate ligands
by the «soft-soft» type thereby resulting in forma-
tion of complexes with different structures depend-
ing on the synthetic conditions and the geometrical
arrangement of donor atoms in the ligands.

In this work, the effect of synthetic conditions and
the denticity of N-allyl-N*-(2-pyridinyl)thiourea (HL?),
N-allylmorpholine-4-carbothioamide (HL?) and N-
allyl-N’-tert-butylthiourea (HL*) as ligands on form
N-(2-pyridinyl)morpholine-4-carbothioamide (HL?),
ation of mononuclear coordination compounds with
PdCl, has been studied. In addition, the cytotoxic and
proapoptotic activities of Pd(II) complexes based on
HL3** (5, 6) were determined.

Results and Discussion

The complexation reactions were carried out in
the acidic medium according to the Scheme. Thiou-
reas (HL!, HL?) contain nucleophilic pyridine nitro-

l AN NH
N /p| , /N\ng/ \H
+PdCly M:L 1:1 4| N2 S +PdCl, MiL 1:2 HN. g TSNZ Cl,
- —_—
pH 2 5P P9 pH2 |
[i:i\ N NN N \Z; N
[Pd(HU)Clz] (1) HL' 7\ [PA(HL"),ICl, (2)
c. ¢l s <”‘0
\pd/ +PdCl, M:L 1:1 47 Ny2 S N‘)
1 \ | )L 8 +PdCl, M:L=1:2 I N
7 N PH2,EtOH 5\ Z >y N TR W e
H \_ HL2 HN /’ Q:fj
[PA(HL?)CI,] (3)
C'\ c oj [PAHL2),1(CIO,), (4)

+PdCl, M:L 1:1 \/3\

/
Cha

[PA(HL3)CI,] (5)

HL3 ®

1
N
2

HL4

Scheme. The schematic synthesis of complexes 1-6.

J/
s o

7

/k 6 +PdCl, M:L=1:1

&

Cl Cl

N/
Pd
AN

/
\HiN L

[Pd(HL*)Cl,] (6)

45



ISSN 2308-8303

Journal of Organic and Pharmaceutical Chemistry. — 2015. — Vol. 13, Iss.

4 (52)

C?A
m}q
el e
C13A OBA O
A C g%
fzc(m %
C7A

$ (‘QA
O1A

Fig. The molecular structure of complexes 4 (a) and 5 (b).

gen and sulphur atoms of the carbothioamide group
at the stoichiometrically advantageous positions for
formation of metallochelates; it results in their co-
ordination to the central metal ion as S,N-bidentate
ligands thereby forming complexes 1-4. At the same
time the acid medium contributes to their stay in
thionic tautomeric form. Changing the reaction con-
ditions such as temperature, the heating time and
the molar ratio affect the number of coordinated li-
gand molecules and chlorine anions.

Unlike HL!, HL?, thioureas HL3, HL* contain only
one nucleophilic atom (sulphur) capable to coordina-
tion, which makes them potential monodentate rea-
gents. However, the ability of palladium to the “soft-
soft” interaction leads to formation of n,m-chelate
complexes 5, 6. All attempts to synthesize complexes
with the molar ratio of 1:2 under the same conditions
were unsuccessful. [t may be due to the antisymbio-
sis effect of “soft” allyl and thiourea groups, which
makes unfavourable further substitution of “hard” Cl-
ions to “soft” donor atoms of another ligand molecule [22].

All the complexes are soluble in DMSO and DME,
whereas complexes 2, 4-6 are also soluble in water
and alcohols.

Single crystal X-ray diffraction study of complexes
4, 5. One molecule of complex 4 per unit cell is ob-
served, and the atom Pd1 occupies a special position at
the centre of inversion. The palladium atom is bound
by two S and two N atoms with bond angles N1a-Pd1-N1
180.0°, S1a-Pd1-S1 180.0°, N1a-Pd1-S1a 85.74(7)°
and N1a-Pd1-S1 94.26(7)° in a square-planar coor-
dination geometry (Fig. a). The Pd1-SI and Pd1-N1
bond lengths are 2.315(8) and 2.029(2) A, respective-
ly. The bonding parameters agree with the coordinate
patterns in [23-25].

The fragment N2C6N3 has a planar configura-
tion (the sum of bond angles is 360°) and C6-N2 and
C6-N3 bond lengths are shorter than that for a stan-
dard single C-N bond because of conjugation of the
lone pair electrons for the nitrogen atoms N2 and
N3 with the double C(6)=S(1) bond (1.731(3) A). The
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pyridine ring is planar: the mean deviation from the
least-square plane does not exceed 0.011 A. The bond
angles Pd1-S1-C6 92.98(10)°, S1-C6-N2 120.1(2)°,
C6-N2-C1 127.4(3)°, N2-C1-N1 120.2(3)°, C1-N1-
Pd1 123.13(18)°, N1-Pd1-51 85.74(7)° of the six mem-
ber chelate ring is similar to the corresponding angles
in [24] and illustrate that the metallocycle is signifi-
cantly distorted and has a bath form. The symmetric
cycle Pd1/S1a/C6a/N2a/Cla/N1a is analogous.
The asymmetric unit also contains a solvate molecule
of acetone, which is bonded to the complex by the N2-
HNH...06 hydrogen bond, with the following para-
meters: N2...H2N, 0.73(3); HNH...06, 2.15(3); N2H...
06, 2.864(4) A; N2-H2N-06 166(3)°. Two perchlorate
anions occupy the free space around the palladium
atom, and the shortest Pd1-02 distance of the per-
chlorate anion is 3.747 A.

The asymmetric unit of compound 5 involves one
solvation water molecule (Fig. b). The central palladium
ion forms a square planar coordination unit Pd(C=C)
SCl, by atom S1, two chloride ions Cl1, C12 and double
bond C1=C2 of the allyl fragment. The midpoint of
the C1=C2 double bond is considered as the point
ligand with the distance of 2.0451(3) A to the central
metal ion. The average deviation from the absolute
planar configuration is 0.0325 A. The angle between
the polyhedral plane and C1-C2 bond is 1792. The
bond length C4-S1 (1.741(4) 13) indicates to the thione
tautomeric form of the coordinated thiourea HL.
The bonds Pd-Cl (2.322, 2.329 A) in complex 5 are
equivalent. The analysis of the crystal packing shows
a layered structure of complex molecules along the
crystallographic axis [010] by the “head-to-tail”
type with the extensive system of hydrogen bonds
0-H..0 2.897(4) A, N-H...0 2.759(4) A and 0-H...Cl
3.278(3), 3.350(3) A.

IH NMR spectra. In the *H NMR spectra of complexes
1, 2, the signals for CH=CH, (allyl) and N?H (thioure-
ate group) are shifted upfield by A§ = 0.104-0.135
and 1.239 ppm, respectively, compared to those in
the spectrum of HL. The considerable upfield shift
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Table
The cytostatic/cytotoxic activity of complex compounds 5, 6
i Cell cycle phases (%), (Coympoiex = 1Cso/ 10
Compound ICo M Apopt%tlc ycle p (%), (Ceompr 50/ 10)
level, % G,/G, G,/M S

Control - 11.8 43.45+1.30 22.28+1.40 34.26+1.80
Complex 5 1.5-10* 80.7 67.40+1.12 6.67+0.41 25.93+1.29
Complex 6 2:10° 31.3 48.85+0.22 29.51+1.14 21.64+1.13

of the signal for N?H is due to its participation in
forming the six-membered chelate ring Pd-N!-C!-
N2H-C®-S (Scheme). The fairly substantial downfield shifts
of the signals for the pyridine protons can also be
attributed to the coordination of HL! by the pyri-
dine N atom. It should be noted that the protons C°H,,
(A8=0.766), C*H,, (A5=0.296), C°*H,, (A6=0.266) and
C*Hp, (A8=0.192 ppm), which are in ortho and para
position to the coordination bond (N,,—Pd) are most
sensitive to the complexation. This is in full agreement
with the current approach to location of the coordi-
nation bond using the heteronuclear NMR method [26].

The 'H NMR spectrum of the HL? shows the sig-
nals at 7.05, 7.60, 7.70 and 8.28 ppm, which are as-
signed to the pyridine ring protons. A broad singlet
corresponding to one proton at 9.85 ppm is assigned to
the NH group. The morpholine protons give two tri-
plets at 3.64 and 3.89 ppm, which correspond to -N-
CH, and -O-CH, groups, respectively.

In the spectra of complexes 3, 4 all multiplets
of the pyridine ring are shifted downfield and ob-
served at 7.42-8.97 ppm, wherein the doublet H® lo-
cated near the nitrogen atom undergoes significantly
more downfield shift (A§=0.69 ppm); it indicates the
participation of the pyridine ring in the coordination
to the metal ion. The N?H group is included in the six
membered metallocycle, and it causes a significant
downfield shift of a broad singlet of this proton by
1.56/1.53 ppm and indicates inclusion of the car-
bothioamide group in the coordination to the metal. The
morpholine proton signals are observed at 3.77/3.75
(-N-CH,) and 4.03/4.00 ppm (-O-CH,).

The comparison of the 1H NMR spectra of thio-
ureas HL,, HL, and complexes 5, 6 shows that the pro-
ton signals of NH (the thioureate group) and =C2Hallyl
by A6=+1.289/+1.648,+0.301/+0.332 ppm undergo
the most significant downfield shifts while the mul-
tiplet of the allyl fragment =C1H?2 is significant up-
field by -0.544/-0.824 ppm. The most characteristic
for the 1H NMR spectra of these complexes is split-
ting of the C3H2 signal to the two doublets.

Cytostatic/cytotoxic screening of complex compounds
5, 6. Being the structural analogues of cisplatin the
complex compounds 5, 6 were tested in the MTT-
assay and possessed the cytostatic/cytotoxic activity
with IC,, index of 10-10* M, (Table) compared to cis-
platin IC,,=1.3-10"M index for HeLa cells [27].

The highest index IC,, (1.5-10* M) was determined
for the palladium complex with HL? (5). Both com-
pounds studied had the proapoptotic effect, but in con-
trast to the highest IC,, index, cytostatic and proa-
poptotic effects for complex compound 5 were more
pronounced. For complexes 5, 6 the apoptotic indexes
exceeded the control rate sevenfold and 2.5 times,
respectively.

Both compounds possessed the cytostatic and
antisynthetic effect. The highest inhibition of cells in
both synthetic and mitotic phases (G,/M) was found
for compound 5: the growth of the cell subpopulation
in the G,/G,-phase (1.5 times) was accompanied with
reduction of the cell subpopulation in synthetic (1.3
times) and G,/M phases (in 3.3 times). The effect of
compounds 6 on the cell cycle phases in the concen-
tration of C,,,,,.,=1C5,/10 does not differ significant-
ly from the control.

Experimental Part

The 'H NMR spectra were recorded on a Varian
VXR-300 (300 MHz, for HL!, HL?, complexes 1-4) and
a Bruker Advance DRX-500 spectrometer (500.13 MHz
for HL3, HL* complexes 5, 6) in DMSO-d, solution
using TMS as an internal standard. The PdCl, (Pd con-
tent 59%, Merck) was used as the starting metal salt.
The X-ray structure data of complexes 4, 5 were col-
lected at room temperature on a SMART APEX II dif-
fractometer. The thioureas HL'-HL* were prepared as
described in [28-32].

[Pd(HL")CL,] (1). The synthesis of the complex
was carried out in an acidic medium (pH 2.0-2.5) upon
moderate (55°C) heating and constant stirring. Acidify
the solution of PdCl, in ethanol with 4N HCl and add
to the solution of thiourea HL'in ethanol (Pd:L=1:1).
Reflux the reaction mixture for 10 min. While coo-
ling filter the yellow precipitate formed, wash with
diethyl ether, and dry over CaCl,. Yield - 81%. M.p. 2
250°Cecomp. 'HNMR 8, ppm: 4.18 brs (2H, C’H,), 5.28
dd (2H, =C°H,, J=10.5 Hz and 17.4 Hz), 5.91 m (1H,
=C°H), 7.24-7.47 m (2H, 2C**H,,), 8.05 t (1H, C*H,,,
J=8.1 Hz), 9.00 d (1H, C°H,,, J=6.0 Hz), 9.44 br.s (1H,
N2H), 11.90 br:s (1H, N3H). Found, %: C 29.35, H 3.05,
C119.34, N 11.37, S 8.82. C,H,,C1,N,SPd. Calculated,
%: C29.19,H 2.97,Cl 19.14, N 11.35, S 8.65.

[PA(HL'),]Cl, (2). The synthesis was carried out
in the molar ratio of Pd:L=1:2 in a similar way to the
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previous complex. Yield - 55%. M.p. > 230°C,..,,,, ‘H
NMR §, ppm: 4.18 brs (2H, C’H,), 5.27 dd (2H, =C°H,,
J=10.5 and 17.4 Hz), 5.86-5.95 m (1H, =C®H), 7.23-
7.47 m (2H, 2C>*H,,), 8.05 t (1H, C*H,,, J=8.1 Hz), 9.00
d (1H, C°H,,, J=6.0 Hz), 9.42 br:s (1H, N*H), 11.87 brs
(1H, N*H). Found, %: C 38.35,H4.0,C112.12, N 14.95,
S 11.22. C,¢H,,Cl,N,S,Pd. Calculated, %: C 38.37, H
3.91,C112.61,N 14.92,S 11.37.

[Pd(HL?),CL,]-2H,0 (3). Dissolve the powder of
PdCl, (2 mmol, 0.194 g) in 0.5 ml of 6N HCl by heating at
60°C, then dilute to 25 mL with ethanol. Add drop-
wise the solution (25 mL) of thiourea HL? (2 mmol,
0.223 g) in ethanol to the PdCl, solution in the molar
ratio of M:L=1:1. Stir the reaction mixture and heat
at 80°C for about 30 min. Isolate immediately a bright
yellow precipitate. Filter the product and wash with
small portions of ethanol, Et,0 and dry in vacuum over
CaCl,. Yield - 65%. M.p. - 236°C,.om»- ‘H NMR 8, ppm:
3.77 t(4H,2C""H,, ]=4.8 Hz), 4.03 t (4H, 2C®%H,, ]=4.7 Hz),
742 t(1H, C*H,,, J=7.7 Hz), 7.52 d (1H, C*H,,, J=8.1 Hz),
8.09 t (1H, C*H,,, J=7.9 Hz), 8.97 d (1H, C°*H,,, J=4.1 Hz),
11.42br:s (1H, N*H). Found, %: C 27.34,H 4.32,C1 16.13,
N9.95,S7.47.C,H,,Cl,N,0,SPd. Calculated, %: C 27.52,
H 3.90,Cl 16.28,N 9.63, S 7.34.

[Pd(HL?),](C10,),2C,H,O (4). Dissolve the pow-
der of PdCl, (1 mmol, 0.097 g) in 0.1 mL of 6N HCI
by heating at 60 °C, then dilute with acetone to 25 mL.
Add dropwise the solution (25 mL) of thiourea HL?
(2 mmol, 0.223 g) in acetone to the PdCl, solution. Af-
ter that add NaClO, (0.2 g) to the mixture obtained.
Stir the reaction mixture and heat at 55°C for about
30 min, and then place into a desiccator with diethyl
ether. After a few days of standing, yellow crystals
are grown. Yield - 36% (0.123 g). M.p. - 207°C,comp.
'H NMR §, ppm: 3.75 t (4H, 2C”"H,, J=4.9 Hz), 4.00 t
(4H, 2C**H,,J=4.8 Hz), 7.41dd (1H, C*H,,, /=3.8and 7.5
Hz), 7.51 d (1H, C*H,,, J=8.2 Hz), 8.09 dd (1H, C*H,,,
J=2.1and 7.8 Hz), 8.98 d (1H, C°H,,, J=3.9 Hz), 11.48
br.s (1 H, N2H). Found, %: C 35.84, H 5.63, Cl 8.04,
N 9.81, S 7.44. C,,H,,Cl,N,0,,S,Pd. Calculated, %: C
35.97,H 4.41,C18.19,N9.68, S 7.39.

[Pd(HL?)CL,]-H,O0 (5). Dissolve the powder of
PdCl, (44.2 mg, 0.25 mmol) in the mixture of 10 ml EtOH
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and 2 ml 2N HCI. Add dropwise the ethanol solution
(10 mL) of thiourea HL? (46.6 mg, 0.25 mmol) to the
resulting PdCl, solution under constant stirring. Stir
the mixture and heat at 30-35°C for 10 min and leave
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