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In the title solvated salt, (C;oH;(NO)[SnCl4(CsH3N,O,)]--
CH;OH, the Sn'Y atom is chelated by the N,O-bidentate
pyrazine-2-carboxylate ligand and four chloride ions, and
shows a distorted octahedral SnNOCI, coordination at the
metal atom. The 8-hydroxy-2-methylquinolinium cation and
the anion are linked to the methanol molecules by O—H- - -O,
O—H---N and N—H---O hydrogen bonds, generating a
linear chain running along [110]. There are two independent
ion pairs and solvent molecules in the asymmetric unit. The
crystal studied was a non-merohedral twin with a 41.8 (1)%
twin component.

Related literature

For another ammonium tetrachlorido(pyrazine-2-carboxyl-
ato)stannate(IV), see: Najafi ef al. (2011).
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Experimental
Crystal data

(C1oHoNO)[SnCly(CsH3N,0,)] - B =94.429 (4)°

CH,O y=92232 (3
M, =575.82 V =2043.03 (16) A®
Triclinic, P1 Z=4

a=68392(2) A

b =16.9759 (8) A
¢ =17.6637 (10) A
@ = 90337 (4)°

Mo Ko radiation

s =180 mm™!
T=100K

0.25 x 0.25 x 0.10 mm

Data collection

11717 measured reflections
11717 independent reflections
10323 reflections with I > 20(I)
R = 0.074

Agilent SuperNova Dual
diffractometer with an Atlas
detector

Absorption correction: multi-scan
(CrysAlis PRO; Agilent, 2010)
T'min = 0.661, Tyax = 0.840

Refinement

R[F? > 20(F*)] = 0.038
wR(F?) = 0.116

S =1.08

11717 reflections

514 parameters

H-atom parameters constrained
Apmax = 147 ¢ A3

Apmin = —1.44 ¢ A™?

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O5—H5o---07 0.84 1.84 2.661 (5) 167
O7—HT7o0---N2 0.84 2.05 2.871 (5) 165
O6—Hé6o- - -O8 0.84 1.82 2.649 (5) 171
O8—HS8o- - -N4 0.84 2.10 2.924 (5) 168
N5—H5n---04 0.88 1.88 2.731 (5) 163
N6—Hén- - -02' 0.88 1.98 2.838 (5) 164

Symmetry code: (i) x +1,y — 1, z.

Data collection: CrysAlis PRO (Agilent, 2010); cell refinement:
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
X-SEED (Barbour, 2001); software used to prepare material for
publication: pubICIF (Westrip, 2010).

We thank Shahid Beheshti University and the University of
Malaya for supporting this study.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: ZS2137).
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8-Hydroxy-2-methylquinolinium tetrachlorido(pyrazine-z-carboxylato-Kle,02)stannate(IV)
methanol monosolvate

M. Vafaee, E. Najafi, M. M. Amini and S. W. Ng

Comment

In a recent study, we reacted stannic chloride with pyrazine-2-carboxylic acid in methanol, the reaction yielding
the tetrachlorido(pyrazine-2-carbxoylato)stannate anion, whose charge was balanced by a 3-methoxycarbonyl-1-methyl-
pyrazinium cation (Najafi ef al., 2011). The cation was derived from the original carboxylic acid which was simultaneously
esterified and N-methylated. A similar synthesis but with 2-methyl-8-hydroxyquinoline in methanol medium yielded the
solvated title salt (Scheme I, Fig. 1). The less sterically crowded carboxylate ligand engages in chelation, and the more
crowded quinoline ligand is protonated. The Sn'Y atom shows distorted octahedral SnNOCly coordination. The cation and

anion are linked to the methanol molecules by O—H:--O and N—H:--O hydrogen bonds (Table 1). There are two independent

ion-pairs and solvent molecules. The crystal studied is a non-merohedral twin with a 41.8 (1)% twin component.

Experimental

Stannic chloride pentahydrate (0.35 g, 1 mmol), pyrazine-2-carboxylic acid (0.13 g, 1 mmol) and 2-methyl-8-hy-
droxyquinoline (0.16 g, 1 mmol) were loaded into a convection tube and the tube was filled with dry methanol and kept at

333 K. Colorless crystals were collected from the side arm after several days.

Refinement

Carbon-, nitrogen- and oxygen-bound H-atoms were placed in calculated positions [C—H =0.95t0 0.98 A, N—H =0.88 A,
0—H=0.84 A]and Ujso(H)=1.2t0 1.5 Ueq(C,N,0)] and were included in the refinement in the riding model approximation.
The final difference Fourier map had a peak in the vicinity of Sn2 and a hole in the vicinity of Snl. The crystal studied is

a non-merohedral twin with a minor component of 41.8 (1)%.

Figures

Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of (C19H1oNO)[SnCl4(C5H3N»02)]' CH30H,
at the 70% probability level. Hydrogen atoms are drawn as spheres of arbitrary radius.

sup-1


http://dx.doi.org/10.1107/S1600536811032296
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Vafaee,%20M.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Najafi,%20E.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Amini,%20M.M.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Ng,%20S.W.

supplementary materials

8-Hydroxy-2-methylquinolinium tetrachlorido(pyrazine-2-carboxylato-K2N1,Oz)stannate(IV) methanol mono-

solvate

Crystal data
(C10H1oNO)[SnCl4(CsH3N,0,)]-CH40
M, =575.82
Triclinic, PT

Hall symbol: -P 1
a=6.8392(2) A
b=16.9759 (8) A
c=17.6637 (10) A
a=90.337 (4)°

B =94.429 (4)°
v=92.232 (3)°
V'=2043.03 (16) A°

Data collection

Agilent SuperNova Dual
diffractometer with an Atlas detector

Radiation source: SuperNova (Mo) X-ray Source

mirror

Detector resolution: 10.4041 pixels mm’!
® scans

Absorption correction: multi-scan
(CrysAlis PRO; Agilent, 2010)
Tmin = 0.661, Tpax = 0.840

11717 measured reflections

Refinement

Refinement on F~
Least-squares matrix: full
R[F? > 20(F?)] = 0.038
WR(F?) =0.116

§=1.08

11717 reflections

514 parameters

0 restraints

Z=4

F(000)=1136

Dy=1.872Mgm >

Mo Ka radiation, A= 0.71073 A

Cell parameters from 4896 reflections

0=2.3-27.5°
pn=1.80 mm !
T=100K

Prism, colorless
0.25 % 0.25 x 0.10 mm

11717 independent reflections

10323 reflections with /> 2o(/)
Rint=0.074

Omax = 27.5°, Bmin = 2.3°
h=-8-8

k=-21-21

[=-22-522

Primary atom site location: structure-invariant direct
methods

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w=1/[c*(Fo2) + (0.0698P)°]
where P = (F,> + 2F2)/3
(A/6)max = 0.001

Apmax =147 ¢ A3
Apmin=—1.44¢ A7
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A’Z )

X y z Uiso*/ch
Snl 0.61697 (4) 1.596168 (18) 0.654851 (18) 0.00792 (8)
Sn2 1.08405 (4) 1.091896 (18) 0.846561 (18) 0.00807 (9)
Cl1 0.45746 (16) 1.69944 (7) 0.71191 (7) 0.0121 (2)
cl2 0.57579 (16) 1.63204 (7) 0.52408 (6) 0.0136 (2)
c3 0.32606 (16) 1.51100 (7) 0.64196 (7) 0.0123 (2)
Cl4 0.93371 (16) 1.65961 (7) 0.66605 (7) 0.0158 (3)
Cls 0.91591 (17) 1.19680 (7) 0.78769 (7) 0.0137 (2)
Cl6 1.07721 (16) 1.12849 (7) 0.97661 (6) 0.0127 (2)
cl7 1.40092 (16) 1.15454 (7) 0.84076 (7) 0.0140 (2)
CI8 0.79318 (16) 1.00802 (7) 0.85129 (7) 0.0133 (2)
01 0.6790 (4) 1.54266 (19) 0.75974 (18) 0.0112 (7)
02 0.8132 (5) 1.4405 (2) 0.82093 (19) 0.0158 (7)
03 1.1240 (5) 1.03584 (19) 0.74318 (18) 0.0118 (7)
04 1.2544 (5) 0.9339 (2) 0.68656 (19) 0.0171 (8)
05 1.2786 (5) 1.0859 (2) 0.59595 (19) 0.0154 (7)
H50 1.2615 1.1322 0.6103 0.023*
06 1.8052 (5) 0.5901 (2) 0.92417 (19) 0.0147 (7)
H60 1.8119 0.6375 0.9110 0.022*
07 1.2839 (5) 1.2368 (2) 0.6382 (2) 0.0228 (9)
H70 1.1952 1.2673 0.6235 0.034*
08 1.7831 (5) 0.7393 (2) 0.8827 (2) 0.0188 (8)
H80O 1.6821 0.7647 0.8882 0.028*
NI 0.7781 (5) 1.4869 (2) 0.6269 (2) 0.0089 (8)
N2 0.9857 (6) 1.3506 (2) 0.6162 (2) 0.0134 (9)
N3 1.2494 (5) 0.9823 (2) 0.8807 (2) 0.0081 (8)
N4 1.4662 (6) 0.8481 (2) 0.8964 (2) 0.0138 (9)
N5 1.2367 (5) 0.9428 (2) 0.5319 (2) 0.0094 (8)
H5N 1.2372 0.9503 0.5812 0.011*
N6 1.7531 (5) 0.4442 (2) 0.9781 (2) 0.0094 (8)
H6N 1.7733 0.4534 0.9303 0.011*
Cl 0.7736 (6) 14772 (3) 0.7640 (3) 0.0092 (9)
2 0.8332 (6) 1.4461 (3) 0.6889 (3) 0.0099 (9)
c3 0.9371 (7) 1.3782 (3) 0.6833 (3) 0.0136 (10)
H3 0.9750 1.3504 0.7282 0.016*
c4 0.9310 (6) 1.3919 (3) 0.5549 (3) 0.0133 (10)
H4 0.9660 1.3745 0.5067 0.016*
cs 0.8231 (6) 1.4605 (3) 0.5591 (3) 0.0098 (9)
H5 0.7823 1.4877 0.5142 0.012%*
c6 1.2204 (7) 0.9719 (3) 0.7426 (3) 0.0115 (9)
c7 1.2951 (6) 0.9421 (3) 0.8197 (3) 0.0095 (9)
cs 1.4038 (7) 0.8751 (3) 0.8276 (3) 0.0135 (10)
H8 1.4351 0.8476 0.7834 0.016*
) 1.4166 (6) 0.8884 (3) 0.9566 (3) 0.0130 (10)
H9 1.4571 0.8707 1.0060 0.016*
C10 1.3069 (7) 0.9558 (3) 0.9490 (3) 0.0134 (10)
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H10
Cl11
Cl12
Cl13
H13
Cl14
H14
Cl15
H15
Cl6
C17
H17
CI18
H18
C19
C20
H20A
H20B
H20C
C31
C32
C33
H33
C34
H34
C35
H35
C36
C37
H37
C38
H38
C39
C40
H40A
H40B
H40C
C41
H41A
H41B
H41C
C42
H42A
H42B
H42C

1.2731
1.2567 (7)
1.2771 (6)
1.2956 (7)
1.3116
1.2913 (7)
1.3013
1.2730 (7)
1.2730
1.2541 (6)
1.2341 (7)
1.2339
1.2155 (7)
1.2014
1.2165 (6)
1.1981 (7)
1.2089
1.3028
1.0702
1.7444 (6)
1.7685 (6)
1.7570 (6)
1.7725
1.7222 (7)
1.7153
1.6983 (7)
1.6745
1.7087 (6)
1.6868 (7)
1.6628
1.6998 (7)
1.6866
1.7329 (6)
1.7473 (7)
1.7911
1.6184
1.8420
1.4473 (7)
1.5213
1.5322
1.4016
1.9073 (7)
1.9553
1.8337
2.0189

0.9829
1.0078 (3)
1.0836 (3)
1.1475 (3)
1.1988
1.1381 (3)
1.1833
1.0648 (3)
1.0590
0.9978 (3)
0.9196 (3)
0.9104
0.8578 (3)
0.8059
0.8689 (3)
0.8021 (3)
0.8223
0.7654
0.7745
0.5077 (3)
0.5861 (3)
0.6482 (3)
0.7005
0.6355 (3)
0.6794
0.5611 (3)
0.5536
0.4953 (3)
0.4162 (3)
0.4054
0.3554 (3)
0.3026
0.3701 (3)
0.3053 (3)
0.3270
0.2785
0.2677
1.2813 (3)
1.3054
1.2467
1.3228
0.7824 (3)
0.8313
0.7950
0.7506

0.9931
0.4856 (3)
0.5197 (3)
0.4735 (3)
0.4953
0.3940 (3)
0.3628
0.3611 (3)
0.3076
0.4072 (3)
0.3781 (3)
0.3249
0.4256 (3)
0.4051
0.5043 (3)
0.5576 (3)
0.6099
0.5511
0.5469
1.0259 (3)
0.9984 (3)
1.0467 (3)
1.0286
1.1238 (3)
1.1568
1.1512 (3)
1.2030
1.1028 (3)
1.1267 (3)
1.1779
1.0765 (3)
1.0935
0.9996 (3)
0.9442 (3)
0.8968
0.9342
0.9650
0.6720 (3)
0.6321
0.7027
0.7044
0.8360 (3)
0.8621
0.7881
0.8255

0.016*
0.0099 (9)
0.0112 (9)
0.0132 (10)
0.016*
0.0166 (11)
0.020*
0.0177 (11)
0.021*
0.0123 (10)
0.0143 (10)
0.017*
0.0143 (10)
0.017*
0.0127 (10)
0.0192 (11)
0.029*
0.029*
0.029*
0.0093 (9)
0.0109 (10)
0.0123 (10)
0.015*
0.0158 (10)
0.019*
0.0142 (10)
0.017*
0.0131 (10)
0.0139 (10)
0.017*
0.0130 (10)
0.016*
0.0108 (9)
0.0150 (10)
0.022*
0.022*
0.022*
0.0219 (12)
0.033*
0.033*
0.033*
0.0195 (11)
0.029*
0.029*
0.029*
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Atomic displacement parameters (142 )

Snl
Sn2
Cl1
C12
CI3
Cl4
Cl5
Clé6
C17
CI8
0Ol
02
03
04
05
06
07
08
N1
N2
N3
N4
N5
N6
C1
C2
C3
C4
C5
C6
Cc7
C8
Cc9
C10
Cl11
Cl12
C13
Cl4
Cl5
Cl6
C17
C18
C19
C20

Ull
0.00955 (15)
0.01070 (15)
0.0160 (5)
0.0179 (6)
0.0113 (5)
0.0114 (5)
0.0175 (6)
0.0172 (5)
0.0117 (5)
0.0120 (5)
0.0144 (16)
0.0200 (18)
0.0176 (17)
0.030 (2)
0.0252 (19)
0.0227 (18)
0.0184 (18)
0.024 (2)
0.0115 (19)
0.013 (2)
0.0077 (18)
0.0107 (19)
0.0082 (18)
0.0080 (18)
0.010 (2)
0.011 (2)
0.014 (2)
0.009 (2)
0.014 (2)
0.015 (2)
0.011 (2)
0.014 (2)
0.012 (2)
0.014 (2)
0.0080 (19)
0.005 (2)
0.014 (2)
0.018 (2)
0.018 (2)
0.008 (2)
0.021 (3)
0.017 (2)
0.007 (2)
0.023 (3)

U22
0.00599 (17)
0.00607 (17)
0.0070 (5)
0.0132 (6)
0.0116 (6)
0.0141 (6)
0.0092 (6)
0.0124 (6)
0.0130 (6)
0.0139 (6)
0.0110 (17)
0.0168 (19)
0.0092 (17)
0.0126 (19)
0.0099 (18)
0.0116 (18)
0.015 (2)
0.0103 (18)
0.0030 (19)
0.008 (2)
0.0044 (19)
0.012 (2)
0.010 (2)
0.009 (2)
0.004 (2)
0.008 (2)
0.011 (2)
0.011 (2)
0.006 (2)
0.008 (2)
0.006 (2)
0.011 (2)
0.012 (2)
0.016 (3)
0.007 (2)
0.014 (2)
0.012 (2)
0.012 (2)
0.021 (3)
0.016 (3)
0.014 (3)
0.011 (2)
0.011 (2)
0.017 (3)

U33
0.00853 (16)
0.00769 (16)
0.0141 (6)
0.0101 (6)
0.0140 (6)
0.0220 (6)
0.0141 (6)
0.0089 (5)
0.0175 (6)
0.0139 (6)
0.0087 (16)
0.0111 (17)
0.0087 (16)
0.0098 (17)
0.0115 (17)
0.0105 (17)
0.034 (2)
0.023 (2)
0.012 (2)
0.018 (2)
0.0121 (19)
0.018 (2)
0.011 (2)
0.011 (2)
0.013 (2)
0.010 (2)
0.016 (3)
0.020 (3)
0.010 (2)
0.012 (2)
0.011 (2)
0.016 (2)
0.014 (2)
0.010 (2)
0.014 (2)
0.015 (2)
0.014 (2)
0.020 (3)
0.014 (3)
0.012 (2)
0.007 (2)
0.015 (2)
0.020 (3)
0.018 (3)

U12

0.00151 (11)
0.00190 (12)
0.0036 (4)
0.0026 (4)
~0.0030 (4)
~0.0019 (4)
0.0045 (4)
0.0023 (4)
~0.0013 (4)
~0.0019 (4)
0.0055 (13)
0.0054 (15)
0.0024 (13)
0.0036 (15)
0.0035 (15)
0.0022 (15)
0.0076 (15)
0.0060 (15)
~0.0017 (15)
~0.0023 (16)
0.0004 (14)
0.0024 (16)
0.0031 (15)
0.0017 (15)
~0.0035 (17)
~0.0027 (18)
0.0020 (19)
0.0015 (18)
~0.0031 (17)
0.0008 (18)
~0.0035 (18)
0.0002 (18)
0.0000 (18)
0.0009 (19)
0.0022 (17)
0.0025 (17)
0.0013 (19)
0.0015 (19)
0.000 (2)
0.0032 (18)
0.006 (2)
0.0006 (19)
0.0008 (18)
~0.003 (2)

U13

0.00198 (12)
0.00154 (12)
0.0042 (4)
0.0025 (4)
0.0019 (4)
0.0028 (5)
~0.0019 (4)
0.0025 (4)
0.0022 (4)
0.0015 (4)
0.0004 (13)
0.0016 (14)
0.0009 (13)
0.0056 (15)
0.0030 (15)
0.0055 (14)
~0.0065 (17)
0.0056 (16)
0.0021 (15)
0.0019 (17)
0.0002 (15)
~0.0006 (16)
0.0021 (15)
0.0006 (15)
~0.0013 (17)
~0.0002 (18)
0.0033 (19)
0.0024 (19)
0.0034 (18)
0.0040 (18)
0.0031 (18)
0.0056 (19)
~0.0043 (18)
0.0021 (18)
~0.0015 (18)
0.0041 (18)
0.0013 (19)
~0.001 (2)
0.003 (2)
0.0004 (18)
~0.0059 (19)
~0.0013 (19)
0.0016 (19)
0.006 (2)

U23

0.00095 (12)
~0.00014 (12)
~0.0003 (4)
0.0033 (4)
0.0006 (5)
~0.0015 (5)
0.0010 (4)
~0.0028 (4)
0.0026 (5)
~0.0010 (5)
0.0032 (13)
0.0061 (15)
~0.0034 (13)
~0.0017 (14)
~0.0038 (14)
0.0020 (14)
~0.0047 (17)
0.0068 (15)
~0.0001 (15)
~0.0015 (17)
0.0000 (15)
~0.0004 (17)
~0.0022 (16)
0.0004 (16)
~0.0001 (18)
~0.0029 (18)
0.001 (2)
~0.007 (2)
~0.0021 (18)
~0.0002 (18)
~0.0013 (18)
~0.005 (2)
0.005 (2)
~0.0031 (19)
0.0032 (19)
0.001 (2)
0.001 (2)
0.010 (2)
0.005 (2)
0.001 (2)
~0.0059 (19)
~0.004 (2)
~0.001 (2)
0.001 (2)
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C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42

Geometric parameters (4, °)

Sn1—O1
Sn1—N1
Sn1—Cl1
Sn1—Cl4
Sn1—CI12
Sn1—CI3
Sn2—03
Sn2—N3
Sn2—Cl5
Sn2—Cl6
Sn2—Cl17
Sn2—CI8
01—C1
02—C1
03—C6
04—C6
05—CI12
05—H50
06—C32
06—H60
07—C41
0O7—H70
08—C42
08—H80
N1—C2
N1—C5
N2—C4
N2—C3
N3—C10
N3—C7
N4—C9
N4—C8
N5—C19
N5—Cl11

0.006 (2)
0.007 (2)
0.012 (2)
0.013 (2)
0.012 (2)
0.010 (2)
0.014 (2)
0.013 (2)
0.009 (2)
0.021 (3)
0.022 (3)
0.018 (2)

0.007 (2)
0.014 (2)
0.009 (2)
0.017 (3)
0.016 (3)
0.014 (3)
0.017 (3)
0.010 (2)
0.009 (2)
0.006 (2)
0.022 (3)
0.022 (3)

2.089 (3)
2.265 (4)
2.3617 (11)
2.3752 (11)
2.3906 (12)
2.4089 (11)
2.096 (3)
2.275 (4)
2.3605 (12)
2.3806 (11)
2.3862 (11)
2.4079 (11)
1.308 (5)
1.205 (6)
1.292 (6)
1.221 (6)
1.347 (6)
0.8400
1.356 (6)
0.8400
1.415 (6)
0.8400
1.414 (6)
0.8400
1.337 (6)
1.338 (6)
1.330 (6)
1.342 (6)
1.327 (6)
1.336 (6)
1.334 (6)
1.346 (6)
1.341 (6)
1.387 (6)

0.015 (2)
0.013 (2)
0.016 (2)
0.018 (3)
0.015 (2)
0.016 (2)
0.011 (2)
0.017 (3)
0.015 (2)
0.018 (3)
0.022 (3)
0.019 (3)

0.0024 (17)
0.0034 (18)
0.0018 (18)
0.005 (2)
0.0011 (19)
0.0065 (18)
~0.001 (2)
~0.0024 (18)
0.0004 (18)
0.0001 (19)
0.001 (2)
0.000 (2)

C8—HS
C9—C10
C9—H9
C10—H10
Cl1—C16
Cl1—C12
C12—C13
C13—C14
C13—H13
C14—C15
Cl4—H14
C15—C16
C15—H15
Cl16—C17
C17—C18
C17—H17
C18—C19
C18—H18
C19—C20
C20—H20A
C20—H20B
C20—H20C
C31—C36
C31—C32
C32—C33
C33—C34
C33—H33
C34—C35
C34—H34
C35—C36
C35—H35
C36—C37
C37—C38
C37—H37

~0.0005 (18) ~0.0010 (19)
0.0024 (18) 0.0045 (19)
~0.0023 (19) ~0.0016 (19)
0.001 (2) 0.000 (2)
0.003 (2) ~0.003 (2)
0.0002 (18) 0.002 (2)
0.0028 (19) 0.003 (2)
0.0040 (19) 0.007 (2)
0.0016 (18) ~0.0017 (19)
0.001 (2) ~0.0026 (19)
0.004 (2) 0.002 (2)
0.003 (2) 0.003 (2)

0.9500
1.393 (7)
0.9500
0.9500
1.392 (6)
1.416 (7)
1.368 (7)
1.410 (7)
0.9500
1.368 (7)
0.9500
1.409 (7)
0.9500
1.420 (7)
1.355 (7)
0.9500
1.401 (7)
0.9500
1.486 (7)
0.9800
0.9800
0.9800
1.413 (7)
1.426 (6)
1.361 (7)
1.415 (7)
0.9500
1.363 (7)
0.9500
1.411 (7)
0.9500
1.415 (7)
1.367 (7)
0.9500
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N5—H5N 0.8800 C38—C39 1.416 (6)
N6—C39 1.322 (6) C38—H38 0.9500
N6—C31 1.372 (6) C39—C40 1.478 (6)
N6—H6N 0.8800 C40—H40A 0.9800
cl—C2 1.515 (6) C40—H40B 0.9800
C2—C3 1.384 (6) C40—H40C 0.9800
C3—H3 0.9500 C41—H41A 0.9800
C4—C5 1.407 (6) C41—H41B 0.9800
C4—H4 0.9500 C41—H41C 0.9800
C5—HS 0.9500 C42—H42A 0.9800
Cc6—C7 1.515 (6) C42—H42B 0.9800
Cc7—C8 1.385 (6) C42—H42C 0.9800
01—Snl—NI1 75.54 (13) C9—C10—H10 119.8
01—Snl—Cl1 91.69 (9) N5—C11—C16 120.1 (4)
N1—Snl—Cll 167.23 (10) N5—C11—Cl12 118.6 (4)
01—Snl—Cl4 89.55 (9) Cl6—C11—C12 121.3 (4)
N1—Snl—Cl4 84.94 (10) 05—C12—CI13 125.8 (5)
Cl1—Snl—Cl4 95.50 (4) 05—CI12—Cl1 116.0 (4)
01—Snl—CI2 167.42 (9) C13—Cl12—Cl1 118.2 (4)
N1—Snl—CI2 91.93 (10) Cl2—C13—Cl4 121.0 (5)
Cll—Snl—CI2 100.83 (4) Cl2—C13—HI3 119.5
Cl4—Sn1—CI2 90.47 (4) Cl4—C13—HI3 119.5
01—Snl—CI3 86.50 (9) C15—Cl14—C13 120.8 (5)
N1—Snl—ClI3 85.21 (10) C15—Cl4—H14 119.6
Cll—Sn1—CI3 93.76 (4) C13—Cl4—H14 119.6
Cl4—Sn1—CI3 170.03 (4) Cl4—C15—C16 119.6 (5)
Cl2—Snl—CI3 91.41 (4) Cl4—C15—HI5 120.2
03—Sn2—N3 75.79 (13) Cl6—C15—HI5 120.2
03—Sn2—CI5 93.46 (10) Cl1—C16—CI15 119.2 (5)
N3—Sn2—CI5 169.25 (10) Cl1—C16—C17 117.4 (4)
03—Sn2—Cl6 166.10 (10) C15—C16—C17 123.4 (5)
N3—Sn2—Cl6 90.32 (10) C18—C17—C16 120.4 (4)
C15—Sn2—Cl6 100.43 (4) C18—C17—H17 119.8
03—Sn2—Cl7 88.23 (9) Cl16—C17—H17 119.8
N3—Sn2—Cl7 85.53 (10) C17—C18—C19 121.5 (5)
Cl5—Sn2—Cl7 94.30 (4) C17—C18—HI8 119.3
Cl6—Sn2—Cl7 91.27 (4) C19—C18—HI8 119.3
03—Sn2—CI8 86.55 (9) N5—C19—CI8 118.1 (5)
N3—Sn2—CI8 85.19 (10) N5—C19—C20 119.4 (5)
C15—Sn2—CI8 94.26 (4) C18—C19—C20 122.5 (5)
Cl6—Sn2—CI8 91.82 (4) C19—C20—H20A 109.5
Cl7—Sn2—CI8 170.23 (4) C19—C20—H20B 109.5
Cl1—O01—Snl 120.4 (3) H20A—C20—H20B 109.5
C6—03—Sn2 119.9 (3) C19—C20—H20C 109.5
C12—05—H50 109.5 H20A—C20—H20C 109.5
C32—06—H60 109.5 H20B—C20—H20C 109.5
C41—07—H70 109.5 N6—C31—C36 119.6 (4)
C42—08—H80 109.5 N6—C31—C32 120.5 (4)
C2—N1-—C5 118.8 (4) C36—C31—C32 119.9 (4)
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C2—NI1—Snl
C5—NI1—Snl
C4—N2—C3
C10—N3—C7
C10—N3—Sn2
C7—N3—Sn2
C9—N4—C8
C19—N5—Cl1
C19—N5—H5N
C11—N5—H5N
C39—N6—C31
C39—N6—H6N
C31—N6—H6N
02—C1—01
02—C1—C2
0l-—Cl1—C2
N1—C2—C3
N1—C2—Cl
C3—C2—Cl
N2—C3—C2
N2—C3—H3
C2—C3—H3
N2—C4—C5
N2—C4—H4
C5—C4—H4
N1—C5—C4
N1—C5—HS5
C4—C5—HS5
04—C6—03
04—C6—C7
03—C6—C7
N3—C7—C8
N3—C7—C6
C8—C7—C6
N4—C8—C7
N4—C8—H8
C7—C8—H8
N4—C9—C10
N4—C9—H9
C10—C9—H9
N3—C10—C9
N3—C10—HI10
N1—Snl—01—Cl
Cl1—Sn1—01—Cl
Cl4—Sn1—01—Cl
Cl2—Sn1—01—Cl
C13—Snl—01—Cl
N3—Sn2—03—C6
Cl5—Sn2—03—C6

112.3 (3)
128.9 (3)
117.0 (4)
118.6 (4)
130.2 (3)
111.2 (3)
116.8 (4)
122.5 (4)
118.8
118.8
123.9 (4)
118.1
118.1
126.0 (4)
119.0 (4)
115.0 (4)
120.7 (4)
116.8 (4)
122.6 (4)
121.9 (5)
119.1
119.1
122.1 (5)
118.9
118.9
119.6 (5)
120.2
120.2
126.4 (5)
118.0 (4)
115.6 (4)
120.7 (4)
117.4 (4)
121.9 (4)
121.5 (4)
119.2
119.2
121.9 (5)
119.0
119.0
120.4 (4)
119.8
0.3 (3)
179.9 (3)
-84.6 (3)
5.5(7)
86.3 (3)
-2203)
177.8 3)

06—C32—C33
06—C32—C31
C33—C32—C31
C32—C33—C34
C32—C33—H33
C34—C33—H33
C35—C34—C33
C35—C34—H34
C33—C34—H34
C34—C35—C36
C34—C35—H35
C36—C35—H35
C35—C36—C31
C35—C36—C37
C31—C36—C37
C38—C37—C36
C38—C37—H37
C36—C37—H37
C37—C38—C39
C37—C38—H38
C39—C38—H38
N6—C39—C38
N6—C39—C40
C38—C39—C40
C39—C40—H40A
C39—C40—H40B
H40A—C40—H40B
C39—C40—H40C
H40A—C40—H40C
H40B—C40—H40C
07—C41—H41A
07—C41—H41B
H41A—C41—H41B
07—C41—H41C
H41A—C41—H41C
H41B—C41—H41C
08— C42—H42A
08— C42—H42B
H42A—C42—H42B
08—C42—H42C
H42A—C42—H42C
H42B—C42—H42C
04—C6—C7—C8
03—C6—C7—C8
C9—N4—C8—C7
N3—C7—C8—N4
C6—C7—C8—N4
C8—N4—C9—C10
C7—N3—C10—C9

126.4 (5)
114.2 (4)
119.5 (4)
120.5 (5)
119.8
119.8
121.0 (5)
119.5
119.5
120.1 (5)
119.9
119.9
119.0 (5)
123.7 (5)
117.2 (4)
120.4 (4)
119.8
119.8
120.9 (5)
119.6
119.6
118.0 (4)
120.0 (4)
121.9 (4)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

1.8 (7)
~178.8 (4)
0.7 (7)
0.3 (7)
~178.6 (4)
—0.6(7)
1.5(7)
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Cl6—Sn2—03—C6
ClI7—Sn2—03—C6
CI8—Sn2—03—C6
01—Sn1—N1—C2
Cl1—Sn1—N1—C2
Cl4—Sn1—N1—C2
CI2—Sn1—N1—C2
CI3—Sn1—N1—C2
01—Sn1—N1—C5
Cl1—Sn1—N1—C5
Cl4—Sn1—N1—C5
CI2—Sn1—N1—C5
CI3—Sn1—N1—C5
03—Sn2—N3—C10
CI5—Sn2—N3—C10
Cl6—Sn2—N3—C10
ClI7—Sn2—N3—C10
CI8—Sn2—N3—C10
03—Sn2—N3—C7
CI5—Sn2—N3—C7
Cl6—Sn2—N3—C7
Cl7—Sn2—N3—C7
CI8—Sn2—N3—C7
Sn1—O1—C1—02
Sn1—O01—C1—C2
C5—N1—C2—C3
Snl—N1—C2—C3
C5—N1—C2—C1
Snl—N1—C2—C1
02—C1—C2—N1
01—C1—C2—N1
02—C1—C2—C3
01—C1—C2—C3
C4—N2—C3—C2
N1—C2—C3—N2
C1—C2—C3—N2
C3—N2—C4—C5
C2—N1—C5—C4
Snl—N1—C5—C4
N2—C4—C5—N1
Sn2—03—C6—04
Sn2—03—C6—C7
C10—N3—C7—C8
Sn2—N3—C7—C8
C10—N3—C7—C6
Sn2—N3—C7—C6
04—C6—C7—N3
03—C6—C7—N3

~4.5 (6)
83.6 (3)
-88.2 (3)
-1.4(3)
-3.1(7)
89.5 (3)
179.8 (3)
-89.0 (3)
179.1 (4)
177.3 3)
—90.1 (4)
0.2 (4)
91.5 (4)
~178.4 (4)
~178.3 (4)
1.0 (4)
92.3 (4)
—90.8 (4)
3.3(3)
3.4(7)
~177.3 3)
-86.0 (3)
90.9 (3)
~178.2 (4)
0.7 (5)

0.8 (7)
~178.7 (3)
~178.2 (4)
22(5)
177.0 (4)
~2.0 (6)
-2.1(7)
178.9 (4)
0.6 (7)
-0.3(7)
178.8 (4)
~1.5(7)
~1.7 (6)
177.8 3)
2.1(7)
~179.7 (4)
0.9 (5)
~1.4(6)
177.1 3)
177.6 (4)
-3.9(5)
~177.1 (4)
2.3(6)

Sn2—N3—C10—C9
N4—C9—C10—N3
C19—N5—CI11—C16
Cl19—N5—C11—C12
N5—C11—C12—05
Cl16—C11—C12—05
N5—C11—C12—C13
C16—C11—C12—C13
05—C12—C13—C14
C11—C12—C13—C14
C12—C13—C14—C15
C13—C14—C15—C16
N5—C11—C16—CI15
C12—C11—C16—C15
N5—C11—C16—C17
C12—C11—C16—C17
Cl14—C15—C16—C11
C14—C15—C16—C17
Cl11—C16—C17—C18
C15—C16—C17—C18
C16—C17—C18—C19
Cl11—N5—C19—C18
Cl11—N5—C19—C20
C17—C18—C19—N5
C17—C18—C19—C20
C39—N6—C31—C36
C39—N6—C31—C32
N6—C31—C32—06
C36—C31—C32—06
N6—C31—C32—C33
C36—C31—C32—C33
06—C32—C33—C34
C31—C32—C33—C34
C32—C33—C34—C35
C33—C34—C35—C36
C34—C35—C36—C31
C34—C35—C36—C37
N6—C31—C36—C35
C32—C31—C36—C35
N6—C31—C36—C37
C32—C31—C36—C37
C35—C36—C37—C38
C31—C36—C37—C38
C36—C37—C38—C39
C31—N6—C39—C38
C31—N6—C39—C40
C37—C38—C39—N6
C37—C38—C39—C40

~176.7 (3)
—0.5(7)
0.8 (6)
180.0 (4)
1.1 (6)
~179.7 (4)
~179.6 (4)
—0.4(7)
~179.8 (4)
1.0 (7)
~1.5(7)
1.3(7)
179.5 (4)
0.3 (7)
~1.2(6)
179.6 (4)
~0.7(7)
179.9 (5)
1.0 (7)
~179.6 (5)
—0.4(7)
-0.2 (6)
179.3 (4)
0.0 (7)
~179.5 (5)
~1.1(7)
179.7 (4)
~1.9(6)
178.9 (4)
179.3 (4)
0.1(7)
~178.5 (4)
0.2 (7)
—0.4(7)
0.2 (7)
0.1(7)
179.6 (4)
~179.4 (4)
-0.2(7)
1.0 (6)
~179.8 (4)
~179.6 (4)
—0.1(7)
—0.8(7)
0.2 (6)
~179.1 (4)
0.8 (7)
~179.9 (4)
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Hydrogen-bond geometry (4, ©)
D—H-4

05—H50:-07

0O7—H70:-N2

06—H60:-08

O8—HB80'"N4

N5—H5n--04

N6—H6n-02'

Symmetry codes: (i) x+1, y—1, z.

0.84
0.84
0.84
0.84
0.88

0.88

H--4
1.84
2.05
1.82
2.10
1.88

1.98

DA

2.661 (5)
2.871 (5)
2.649 (5)
2.924 (5)
2.731 (5)

2.838 (5)

D—H-A4
167
165
171
168
163
164
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Fig. 1
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