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Yellow plate-like shaped crystals of the title compound,
[Pd(CyH(N5S),], were obtained by ligand-exchange reaction
between palladium(II) acetylacetonate and the corresponding
organic reagent at room temperature. The Pd" atom shows a
slightly distorted square-planar coordination geometry
consisting of two ligand molecules in a cis conformation that
bind in their thiolic tautomeric form. Weak intermolecular
Pd- - -H interactions with Pd—H distances of 3.328 (2) A were
observed in the crystal structure. The three-dimensional
network of the crystal structure is realized by weak inter-
molecular C—H---N, N—H---N and C—H---S hydrogen
bonds.

Related literature

For a related structure, see: Bon et al. (2007). For the anti-
tumoral properties of Pd compounds, see: Upadhayaya et al.
(2009), Hernandez et al. (2008).
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Experimental

Crystal data

[Pd(C9H10N3S)2]
M, = 490.96
Monoclinic, P2, /c
a =10.8976 (6) A
b = 89730 (5) A
c=21.798 (1) A
B =113.624 (2)°

Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: numerical
(SADABS; Bruker, 2005)
Tnin = 0.583, Tpax = 0.941

Refinement

R[F? > 20(F%)] = 0.022
wR(F?) = 0.055

S =1.03

4010 reflections

272 parameters

3 restraints

V =19529 (2) A3
Z=4

Mo Ko radiation
w=118 mm™*
T=173K

0.51 x 0.21 x 0.05 mm

17417 measured reflections
4010 independent reflections
3522 reflections with I > 20(I)
Rine = 0.026

H atoms treated by a mixture of
independent and constrained
refinement

APmax = 058 ¢ A3

APmin = =037 ¢ A™?

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
C3—H3A.- N2\ 0.95 2.64 3511 (3) 152
Cl4—H14A. - .N5" 0.95 2.57 3.376 (3) 143
N3—H3N- - N3 0.78 (3) 2.84 (3) 3.425 (4) 133 (2)
C4—H4A- - -S2V 0.95 2.98 3.728 (2) 136
CI2—HI24.- 81" 0.95 3.02 3.910 (2) 156
CI18B—HI8D- - -S1" 0.95 2.95 3.85(1) 160
C7—H7A---S2" 0.99 2.85 3.825 (3) 167
Symmetry  codes: (i) —x,y+i—z+4+L (i) —x+1,y—L—-z4+L (i)

—x+1,-y,—z+1; (iv)
—x+2,—y+1,—z+1

—x+Ly+s—z+5 (V)

x,—y+iz=% (vi)

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT

(Bruker, 2005); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: pubICIF (Westrip, 2009).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: IM2129).
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cis-Bis[1-allyl-3-(2-pyridyl-xN)thioureato-«S]palladium(II)

S. Orysyk, V. Bon and V. Pekhnyo

Comment

Palladium complexes with carbothioamide derivatives as organic ligands attract ongoing scientific interest due to their

cytotoxic, antitumoral, antifungal and antimicrobial activities (Upadhayaya et al. 2009; Hernandez et al. 2008)

The asymmetric unit of the title compound contains one molecule of the complex (Fig. 1). Palladium shows a slightly
distorted square-planar coordination geometry with a mean deviation from the plane of 0.0679 (2) A. Two molecules of
the organic ligand chelate the palladium in cis-conformation via carbothioamide sulfur and pyridine nitrogen atoms. The
observed bond lengths of the carbothioamide fragment [C(6)—S(1) 1.752 (2), C(15)—S(2) 1.753 (2), C(6)—N(2) 1.301 (3)
and C(15)—N(5) 1.302 (3) A] indicate the thiolic tautomeric form of the thiourea derivative. The six-membered metallacycle
exhibits a non-planar geometry with torsion angles Pd(1)—S(1)—C(6)—N(2) 142.8 (2) and Pd(1)—S(2)—C(15)—N(5)
134.1 (2)°. The allyl substituents of both coordinated ligand molecules are disordered over two positions with occupancies
of 0.7 and 0.3, respectively. The crystal structure of the title compound shows weak intermolecular Pd---H interactions with
d(Pd—H) = 3.328 A. The 3-D network is realized by weak C—H-"N, N—H---N and C—H:--S intermolecular hydrogen
bonds (Fig.2, Table 1).

Experimental

Single crystals of title compound were synthesized by a ligand exchange reaction between 5 ml (5);10'3 M) of a solution of

palladium(II) acetylacetonate in chloroform and 5 ml (10'2 M) of an ethanolic solution of the organic ligand. After staying

one month in a dark place the layered mixture becomes homogeneous and yellow plate-like shaped crystals were grown.

Refinement

Disorder of both allyl fragments has been observed in the molecular structure of the title compound. Disordered allyl sub-
stituents C8, C9 and C17, C18 were treated with occupancies 0.71/0.29 and 0.70/0.30, respectively, and refined with equal
ADP for both parts. H atoms bonded to N were located in a difference map and refined freely. Other H atoms were positioned
geometrically and refined using a riding model with C—H = 0.99 A for CH; [Ujso(H) = 1.2Ueq(C)] and C—H = 0.95 A

for CH [Uigo(H) = 1.2Ueq(C)].

Figures

Fig. 1. The title compound showing 50% probability displacement ellipsoids for the non-hy-
drogen atoms. Only one position is shown for disordered allyl fragments
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Fig. 2. Crystal packing of title compound, projection down the a axis. Dashed lines indicate
hydrogen bonds.

cis-Bis[1-allyl-3-(2-pyridyl-kN)thioureato- kS]palladium(ll)

Crystal data

[Pd(CoH oN3S1)2] Fooo =992

M, = 490.96 Dy=1.670 Mgm >
Monoclinic, P2y/c Melting point: 343 K

Hall symbol: -P 2ybc
a=10.8976 (6) A
b=18.9730 (5) A
c=21.798 (1) A
B=113.624 (2)°
V=1952.9 (2) A®
Z=4

Data collection

Mo Ko radiation, A =0.71073 A
Cell parameters from 8451 reflections

0 =3.0-26.4°
p=1.18 mm
=173 K

Plate, yellow
0.51 x 0.21 x 0.05 mm

dBirfl;gscrt?niii(rH cCb 4010 independent reflections
Radiation source: fine-focus sealed tube 3522 reflections with 1> 20(/)
Monochromator: graphite Rint = 0.026

Detector resolution: 8.26 pixels mm’! Omax = 26.4°

T=173K Omin = 2.0°

¢ and o scans h=-13—13

Absorption correction: numerical
(SADABS; Bruker, 2005)

Tmin = 0.583, Tinax = 0.941 [=-26—27

17417 measured reflections

k=-11-11

Refinement

Refinement on 7~ Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

Least-squares matrix: full .
sites

H atoms treated by a mixture of
independent and constrained refinement
w=1/[c*(Fy?) + (0.02P)* + 1.8761P]

where P = (F,> + 2F.2)/3

R[F? > 20(F?)] = 0.022

WR(F?) = 0.055

S§=1.03 (A/G)max = 0.001
4010 reflections ApPmax =0.58 ¢ A3
272 parameters Apmin=-037 ¢ A
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3 restraints Extinction correction: none

Primary atom site location: structure-invariant direct
methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.s. planes) are estimated using the full covariance mat-
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of /2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F* 2, convention-

al R-factors R are based on F, with F set to zero for negative F>. The threshold expression of P> 0(F2) is used only for calculating R-

factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F° 2 are statistically about twice as large
as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso™/Ueq Occ. (<1)
Pdl 0.504182 (15) 0.273165 (18) 0.331038 (7) 0.02144 (6)
S1 0.48920 (6) 0.26120 (8) 0.43136 (3) 0.03554 (15)
S2 0.72854 (5) 0.24180 (7) 0.38621 (3) 0.02877 (13)
N1 0.30161 (17) 0.3217 (2) 0.28592 (8) 0.0226 (4)
N2 0.22927 (17) 0.1688 (2) 0.35666 (9) 0.0246 (4)
N3 0.3409 (2) 0.0682 (3) 0.45961 (10) 0.0356 (5)
N4 0.52967 (17) 0.26693 (19) 0.24180 (8) 0.0216 (4)
NS5 0.73705 (17) 0.4037 (2) 0.27993 (8) 0.0238 (4)
N6 0.88430 (19) 0.4612 (2) 0.38499 (10) 0.0330 (5)
Cl1 0.2066 (2) 0.2704 (2) 0.30613 (10) 0.0231 (4)
C2 0.0738 (2) 0.3203 (3) 0.27361 (11) 0.0282 (5)
H2A 0.0067 0.2803 0.2862 0.034*
C3 0.0396 (2) 0.4252 (3) 0.22420 (11) 0.0303 (5)
H3A —0.0500 0.4600 0.2033 0.036*
C4 0.1382 (2) 0.4802 (3) 0.20512 (11) 0.0299 (5)
H4A 0.1177 0.5536 0.1710 0.036*
C5 0.2656 (2) 0.4259 (2) 0.23664 (11) 0.0268 (5)
HS5A 0.3327 0.4633 0.2233 0.032*
C6 0.3393 (2) 0.1622 (3) 0.41056 (10) 0.0262 (5)
C7 0.2192 (3) 0.0080 (3) 0.46317 (13) 0.0396 (6)
H7A 0.2445 —0.0645 0.5005 0.048*
H7B 0.1673 —0.0461 0.4211 0.048*
C8A 0.1310 (4) 0.1276 (5) 0.4737 (2) 0.0501 (10) 0.711 (5)
HSAA 0.0885 0.1963 0.4383 0.060* 0.711 (5)
C9A 0.1099 (12) 0.1423 (10) 0.5274 (5) 0.0819 (19) 0.711 (5)
HOAA 0.1507 0.0755 0.5638 0.098* 0.711 (5)
H9AB 0.0534 0.2198 0.5307 0.098* 0.711 (5)
C8B 0.1993 (11) 0.0863 (13) 0.5186 (6) 0.0501 (10) 0.289 (5)
H8BA 0.2630 0.0696 0.5630 0.060* 0.289 (5)
C9B 0.103 (3) 0.173 (3) 0.5105 (16) 0.0819 (19) 0.289 (5)
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H9BA
HO9BB
C10
Cl11
H11A
Cl12
HI12A
Cl13
HI13A
Cl14
H14A
Cl15
Cl6
H16A
H16B
CI7A
H17A
CI8A
HI18A
H18B
C17B
H17B
CI18B
H18C
H18D
H6N
H3N

0.0377
0.0962
0.6369 (2)
0.6465 (2)
0.7189
0.5531 (3)
0.5613
0.4457 (2)
0.3798
0.4373 (2)
0.3628
0.7807 (2)
0.9495 (2)
0.9016
0.9375
1.0931 (6)
1.1296
1.1731 (5)
1.1419
1.2645
1.0811 (14)
1.0745
1.2000 (13)
1.2085
1.2775
0.904 (2)
0.404 (3)

0.1924
0.2199
0.3219 (2)
0.3015 (3)
0.3452
0.2197 (3)
0.2041
0.1597 (3)
0.1013
0.1868 (3)
0.1476
0.3775 (2)
0.5766 (3)
0.6715
0.5515
0.6027 (8)
0.6914
0.5195 (7)
0.4294
0.5473
0.6032 (17)
0.6469
0.5671 (16)
0.5233
0.5847
0.452 (3)
0.072 (3)

Atomic displacement parameters (142 )

Pd1
S1
S2
N1
N2
N3
N4
N5
N6
Cl1
C2
C3
C4
C5
C6
C7
C8A

Ull
0.01747 (9)
0.0235 (3)
0.0197 (3)
0.0208 (9)
0.0226 (9)
0.0307 (11)
0.0207 (9)
0.0204 (9)
0.0257 (11)
0.0230 (11)
0.0198 (11)
0.0205 (11)
0.0302 (12)
0.0253 (11)
0.0241 (11)
0.0474 (16)
0.042 (2)

U22
0.02785 (10)
0.0626 (4)
0.0401 (3)
0.0246 (9)
0.0260 (9)
0.0493 (13)
0.0228 (9)
0.0259 (10)
0.0419 (12)
0.0212 (10)
0.0314 (12)
0.0319 (13)
0.0273 (12)
0.0292 (12)
0.0323 (12)
0.0395 (14)
0.068 (3)

0.4668
0.5481

0.23255 (10)
0.17078 (11)

0.1635

0.12094 (12)

0.0797

0.13180 (11)

0.0984

0.19154 (11)

0.1984

0.34392 (10)
0.36190 (13)

0.3598
0.3156

0.4014 (4)

0.3918

0.4466 (3)

0.4581
0.4691

0.4263 (6)

0.4645

0.4290 (7)

0.3912
0.4687

0.4237 (13)
0.4936 (13)

U33
0.01790 (9)
0.0191 (3)
0.0239 (3)
0.0209 (9)
0.0244 (9)
0.0246 (10)
0.0203 (9)
0.0247 (9)
0.0250 (11)
0.0240 (10)
0.0317 (12)
0.0320 (12)
0.0272 (11)
0.0253 (11)
0.0244 (11)
0.0343 (13)
0.049 (2)

U12
~0.00036 (7)
~0.0085 (3)
0.0029 (2)
0.0000 (7)
~0.0010 (8)
0.0025 (10)
~0.0008 (7)
~0.0012 (7)
~0.0068 (9)
~0.0029 (9)
~0.0025 (9)
0.0035 (9)
0.0008 (10)
~0.0022 (9)
0.0032 (9)
~0.0108 (12)
0.0008 (19)

0.098*
0.098*
0.0230 (4)
0.0332 (5)
0.040%
0.0377 (6)
0.045%
0.0350 (5)
0.042*
0.0289 (5)
0.035%
0.0240 (4)
0.0380 (6)
0.046*
0.046*
0.0486 (15)
0.058*
0.0540 (13)
0.065*
0.065*
0.037 (3)
0.044*
0.0540 (13)
0.065*
0.065*
0.027 (7)*
0.038 (8)*

U13
0.00594 (6)
0.0070 (2)
0.0061 (2)
0.0067 (7)
0.0086 (7)
0.0089 (9)
0.0071 (7)
0.0084 (7)
0.0035 (9)
0.0082 (9)
0.0086 (9)
0.0038 (9)
0.0064 (9)
0.0093 (9)
0.0120 (9)
0.0188 (12)
0.0275 (18)

0.289 (5)
0.289 (5)

0.700 (9)
0.700 (9)
0.700 (9)
0.700 (9)
0.700 (9)
0.300 (9)
0.300 (9)
0.300 (9)
0.300 (9)
0.300 (9)

U23
0.00161 (6)
~0.0001 (3)
0.0081 (2)
0.0016 (7)
0.0030 (7)
0.0118 (9)
0.0007 (7)
0.0003 (7)
~0.0041 (9)
~0.0029 (8)
0.0007 (9)
0.0020 (10)
0.0053 (9)
0.0022 (9)
0.0011 (9)
0.0048 (11)
0.005 (2)
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C9A
C8B
C9B
C10
Cl11
Cl12
Cl13
Cl14
Cl15
Cl6
CI7A
CI8A
C17B
CI18B

0.133 (4)
0.042 (2)
0.133 (4)
0.0230 (11)
0.0315 (13)
0.0433 (15)
0.0388 (14)
0.0263 (12)
0.0191 (10)
0.0321 (13)
0.033 (3)
0.038 (3)
0.039 (6)
0.038 (3)

Geometric parameters (4, °)

Pd1—NI
Pd1—N4
Pd1—S1
Pd1—S2
S1—C6
S2—Cl5
N1—Cl1
N1—C5
N2—C6
N2—C1
N3—C6
N3—C7
N3—H3N
N4—C10
N4—C14
N5—C15
N5—C10
N6—C15
N6—C16
N6—H6N
Ccl—C2
C2—C3
C2—H2A
C3—C4
C3—H3A
C4—C5
C4—H4A
C5—H5A
C7—C8B
C7—C8A
N1—Pd]1—N4
N1—Pd1—S1

0.060 (5)
0.068 (3)
0.060 (5)
0.0209 (10)
0.0446 (15)
0.0479 (15)
0.0365 (14)
0.0299 (12)
0.0245 (11)
0.0382 (14)
0.045 (3)
0.059 (4)
0.035 (5)
0.059 (4)

2.0713 (17)
2.0730 (17)
2.2598 (6)
2.2686 (6)
1.752 (2)
1.753 (2)
1.358 (3)
1.358 (3)
1.301 (3)
1.374 (3)
1.357 (3)
1.463 (3)
0.78 (3)
1.355 (3)
1.359 (3)
1.302 (3)
1.376 (3)
1.353 (3)
1.455 (3)
0.79 (2)
1.405 (3)
1.365 (3)
0.9500
1.389 (3)
0.9500
1.368 (3)
0.9500
0.9500
1.487 (11)
1.519 (5)

94.48 (7)
89.59 (5)

0.081 (7)
0.049 (2)
0.081 (7)
0.0247 (10)
0.0269 (12)
0.0233 (12)
0.0238 (11)
0.0275 (11)
0.0281 (11)
0.0427 (14)
0.063 (4)
0.054 (3)
0.045 (7)
0.054 (3)

0.006 (4)
0.0008 (19)
0.006 (4)
0.0013 (8)
~0.0040 (11)
~0.0028 (12)
~0.0081 (11)
~0.0055 (10)
0.0034 (9)
~0.0109 (11)
-0.013 (2)
~0.009 (2)
~0.015 (4)
~0.009 (2)

C7—H7A
C7—H7B
C8A—C9A
C8A—H8AA
C9A—H9AA
C9A—H9AB
C8B—C9B
C8B—HSBA
C9B—HI9BA
C9B—H9BB
Cl10—C11
Cl1—C12
Cl1—HI11A
C12—C13
C12—HI12A
C13—C14
C13—HI13A
Cl14—H14A
Cl16—C17A
C16—C17B
Cl16—HI16A
Cl16—H16B
C17A—C18A
C17A—HI17A
CI18A—HIBA
C18A—HI18B
C17B—C18B
C17B—H17B
C18B—H18C
C18B—H18D

C9A—CS8A—HSAA
C7—C8A—HSBAA

0.072 (5)
0.0275 (18)
0.072 (5)
0.0091 (9)
0.0153 (10)
0.0148 (11)
0.0064 (10)
0.0077 (9)
0.0094 (9)
0.0139 (11)
0.014 (3)
0.0074 (19)
0.026 (6)
0.0074 (19)

0.018 (3)
0.005 (2)
0.018 (3)
0.0024 (8)
0.0024 (10)
~0.0041 (10)
~0.0074 (10)
~0.0019 (9)
~0.0023 (9)
~0.0101 (11)
-0.002 (3)
0.005 (2)
~0.011 (5)
0.005 (2)

0.9900
0.9900
1.288 (7)
0.9500
0.9500
0.9500
1.261 (17)
0.9500
0.9500
0.9500
1.404 (3)
1.367 (3)
0.9500
1.392 (4)
0.9500
1.363 (3)
0.9500
0.9500
1.471 (7)
1.572 (13)
0.9900
0.9900
1.265 (9)
0.9500
0.9500
0.9500
131(2)
0.9500
0.9500
0.9500

117.8
117.8
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N4—Pd1—S1
N1—Pd1—S2
N4—Pd1—S2
S1—Pd1—S2
C6—S1—Pd1
C15—S2—Pd1
CI—N1—C5
Cl—N1—Pdl1
C5—N1—Pdl
C6—N2—Cl1
C6—N3—C7
C6—N3—H3N
C7—N3—H3N
C10—N4—C14
C10—N4—Pd1
Cl14—N4—Pd1
C15—N5—C10
C15—N6—C16
CI15—N6—H6N
C16—N6—H6N
NI—C1—N2
N1I—C1—C2
N2—C1—C2
C3—C2—C1
C3—C2—H2A
C1—C2—H2A
C2—C3—C4
C2—C3—H3A
C4—C3—H3A
C5—C4—C3
C5—C4—H4A
C3—C4—H4A
N1—C5—C4
N1—C5—H5A
C4—C5—HS5SA
N2—C6—N3
N2—C6—S1
N3—C6—S1
N3—C7—C8B
N3—C7—C8A
N3—C7—H7A
C8B—C7—HT7A
C8A—C7—H7A
N3—C7—H7B
C8B—C7—H7B
C8A—C7—H7B
H7A—C7—HT7B
COA—CRA—C7

N1—Pd1—S1—C6

174.63 (5)
174.24 (5)
88.44 (5)
87.80 (2)
101.25 (7)
98.20 (7)
118.27 (18)
125.52 (14)
115.82 (14)
123.98 (19)
123.1(2)
116 (2)

116 (2)
118.47 (18)
125.27 (14)
115.87 (14)
123.16 (18)
124.1 (2)
116.6 (18)
118.9 (18)
124.70 (19)
119.55 (19)
115.73 (19)
1212 (2)
119.4

119.4

118.8 (2)
120.6
120.6

118.3 (2)
120.8

120.8

123.8 (2)
118.1

118.1

117.1 (2)
129.58 (17)
113.29 (17)
107.4 (4)
112.9 (2)
109.0

74.1

109.0

109.0

140.3

109.0

107.8

124.3 (5)

42.71 (9)

C8A—C9A—HOAA
C8A—C9A—H9AB
H9AA—C9A—HO9AB
C9B—C8B—C7
C9B—C8B—HSEBA
C7—C8B—HS8BA
C8B—C9B—HI9BA
C8B—C9B—HI9BB
H9BA—C9B—H9BB
N4—C10—N5
N4—C10—C11
N5—C10—C11
C12—C11—C10
C12—C11—HI11A
C10—Cl11—HI11A
Cl11—C12—C13
Cl11—C12—HI2A
C13—CI12—H12A
C14—C13—C12
C14—CI13—H13A
C12—C13—H13A
N4—C14—C13
N4—C14—H14A
C13—C14—H14A
N5—C15—N6
N5—C15—S2
N6—C15—S2
N6—C16—C17A
N6—C16—C17B
N6—C16—HI16A
C17A—C16—HI16A
C17B—C16—HI16A
N6—C16—H16B
C17A—C16—H16B
C17B—C16—H16B
H16A—C16—H16B
CI18A—C17A—C16
CI18A—C17A—HI17A
Cl16—C17A—H17A
C17A—C18A—HI18A
C17A—C18A—H18B
H18A—C18A—H18B
C18B—C17B—C16
C18B—C17B—H17B
Cl16—C17B—H17B
C17B—C18B—HI18C
C17B—C18B—H18D
H18C—C18B—HI18D

C6—N3—C7—C8B

120.0
120.0
120.0
124.2 (18)
117.9
117.9
120.0
120.0
120.0
123.65 (18)
119.71 (19)
116.58 (19)
120.9 (2)
119.5

119.5

118.8 (2)
120.6
120.6

118.5 (2)
120.8
120.8
123.6 (2)
118.2

118.2

117.3 (2)
129.22 (17)
113.46 (16)
117.6 (3)
101.3 (5)
107.9
107.9
100.7
107.9
107.9
130.2
107.2
127.0 (6)
116.5

116.5

120.0
120.0
120.0
122.2(12)
118.9

118.9

120.0
120.0
120.0

~106.2 (5)
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S2—Pd1—S1—C6
N4—Pd1—S2—C15
S1—Pd1—S2—C15
N4—Pd1—N1—Cl1
S1—Pd1—N1—C1
N4—Pd1—N1—C5
S1—Pd1—N1—C5
N1—Pd1—N4—C10
S2—Pd1—N4—C10
N1—Pd1—N4—C14
S2—Pd1—N4—C14
C5—N1—CI1—N2
Pd1—N1—CI1—N2
C5—N1—C1—C2
Pd1—N1—C1—C2
C6—N2—C1—N1
C6—N2—C1—C2
N1I—C1—C2—C3
N2—C1—C2—C3
Cl—C2—C3—C4
C2—C3—C4—C5
ClI—N1—C5—C4
Pd1—N1—C5—C4
C3—C4—C5—N1
C1—N2—C6—N3
Cl—N2—C6—S1
C7—N3—C6—N2
C7—N3—C6—S1
Pd1—S1—C6—N2
Pd1—S1—C6—N3

Hydrogen-bond geometry (4, ©)

DA
C3—H3A-N2!
Cl4—HI14A-N5!
N3—H3N-N3ii
C4—H4A-S2"Y
C12—HI12A-S1"
C18B—H18D--S1"
C7—H7A-821

~142.43 (8)
47.84 (9)
~136.00 (7)
143.98 (17)
~32.53 (17)
~43.35 (16)
140.15 (15)
140.26 (17)
~34.78 (16)
~47.14 (16)
137.82 (15)
~177.9 (2)
-5.4(3)
3.2(3)
175.69 (15)
353 (3)
~145.8 (2)
-33(3)
177.6 (2)
1.5(3)

0.3 (3)
-1.4(3)
~174.65 (18)
—0.4 (4)
172.1 (2)
-63(3)
~17.4 3)
161.29 (19)
-37.2(2)
144.37 (16)

D—H
0.95
0.95
0.78 (3)
0.95
0.95
0.95
0.99

C6—N3—C7T—C8A
N3—C7—C8A—C9A
C8B—C7—C8A—C9A
N3—C7—C8B—C9B
C8A—C7—C8B—C9B
C14—N4—C10—N5
Pd1—N4—C10—NS5
C14—N4—C10—Cl11
Pd1—N4—C10—Cl11
C15—N5—C10—N4
C15—N5—C10—Cl11
N4—C10—C11—C12
N5—C10—C11—C12
C10—C11—C12—C13
C11—C12—C13—C14
C10—N4—C14—C13
Pd1—N4—C14—C13
C12—C13—C14—N4
C10—N5—CI15—N6
Cl10—N5—C15—S2
C16—N6—C15—N5
Cl16—N6—C15—S2
Pd1—S2—C15—N5
Pd1—S2—C15—N6
C15—N6—C16—C17A
C15—N6—C16—C17B
N6—C16—C17A—CI18A
C17B—C16—C17A—CI18A
N6—C16—C17B—C18B
C17A—C16—C17B—C18B

H-A DA
2.64 3.511(3)
2.57 3.376 (3)
2.84 (3) 3.425 (4)
2.98 3.728 (2)
3.02 3.910 (2)
2.95 3.85(1)

2.85 3.825(3)

—63.7(3)
~112.2 (8)
~22.0 (10)
113.5 (19)
8.4 (18)
~179.6 (2)
-72(3)
32(3)
175.61 (16)
36.3(3)
~146.4 (2)
-3.8(4)
178.9 (2)
1.7 (4)

0.8 (4)
-0.7(3)
~173.80 (19)
~1.4 (4)
176.7 (2)
—0.6(3)
-0.5(3)
177.21 (18)
~45.9 (2)
136.77 (15)
~148.5 (4)
~165.4 (6)
13.5(10)
61.2 (18)
112.2 (14)
~25.9(13)

D—H-A
152

143

133 (2)
136

156

160

167

Symmetry codes: (i) —x, y+1/2, —z+1/2; (ii) —x+1, y—1/2, —z+1/2; (iii) —x+1, =y, —z+1; (iv) =1, p+1/2, —z+1/2; (v) x, +1/2, 2—1/2;

(vi) —x+2, —p+1, —z+1.
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Fig. 1
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