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The asymmetric unit of the title compound, [Sn(C¢Hs)s-
(C;HsN,0,)], consists of two independent molecules. In each
molecule, the four-coordinated Sn'" atom exists in a distorted
tetrahedral geometry and two intramolecular N—H-.-O
hydrogen bonds with S(6) ring motifs are present. In one
molecule, the benzene ring of the 2-amino-3-nitrobenzoate
ligand makes dihedral angles of 42.74 (11), 89.66 (13) and
53.04 (10)° with the three phenyl rings. The corresponding
dihedral angles for the other molecule are 6.29 (11), 66.55 (11)
and 62.33 (10)°. In the crystal, a weak intermolecular C—
H-- -7 interaction and a m—m stacking interaction with a
centroid—centroid distance of 3.5877 (12) A are observed.

Related literature

For general background to and the coordination environment
of the title complex, see: Yeap & Teoh (2003); Win et al. (2007,
2008, 2010). For bond-length data, see: Allen et al. (1987). For
hydrogen-bond motifs, see: Bernstein et al. (1995).
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Experimental

Crystal data

[Sn(CeHs)3(C;HsN,0,)]
M, = 531.12

Triclinic, PT
a=112836 (1) A

b = 14.9600 (2) A
c=151828 (3) A

a = 109.257 (1)°

B = 98.503 (1)°

Data collection

Bruker SMART APEXII CCD
area-detector diffractometer
Absorption correction: multi-scan
(SADABS; Bruker, 2009)
Tinin = 0.628, Tppax = 0.810

Refinement

R[F? > 20(F%)] = 0.032
wR(F?) = 0.080

S =1.01

y =105743 (1)°

V =2247.89 (6) A’
Z=4

Mo Ko radiation
u=117 mm™"

T =29 K

0.44 x 0.32 x 0.19 mm

69259 measured reflections
18711 independent reflections
12707 reflections with I > 20(I)
Ry = 0.027

H atoms treated by a mixture of
independent and constrained
refinement

18711 reflections
593 parameters

APmax =070 e A7
ApPmin = —042 ¢ A3

Table 1 .
Hydrogen-bond geometry (A, °).

Cgl is the centroid of the C1A-C6A phenyl ring.

D—H---A D—H H--A DA D—H---A
N1A—HINA- --034 0.84 (3) 2.02 (3) 2,632 (3) 129 (2)
NI1A—H2NA- --O24 0.84 (3) 1.99 (3) 2,671 (3) 138 (2)
N1B—HINB-: - -O2B 0.84 (2) 1.98 (3) 2.643 (3) 135 (2)
N1B—H2NB: - -O3B 0.83 (2) 1.96 (2) 2.607 (3) 135.3 (19)
C15B—HI5B- - -Cgl' 0.93 2.84 3.59 (3) 139

Symmetry code: (i) —x, —y +1, —z + 1.

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT
(Bruker, 2009); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL and PLATON (Spek,
2009).
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(2-Amino-3-nitrobenzoato-xO)triphenyltin(1V)
Yip-Foo Win, Chen-Shang Choong, Mei-Hsuan Heng, Ching Kheng Quah and Hoong-Kun Fun

S1. Comment

Commonly, triphenyltin(IV) carboxylate complexes exist as a monomeric and polymeric structures (Yeap &Teoh, 2003;
Win et al., 2007, 2008, 2010). For monomeric structures, the tin(IV) moiety could be either four- or five-coordinated.
However, for polymeric structures, the tin(IV) moiety normally exist in five-coordinated (Win et al., 2010). The title
complex is found to be similar to the reported structure of (2-amino-5-nitrobenzoato)triphenyltin(IV) (Win et al., 2007)
with the exception that the nitro group is in a different position at the benzoate moiety in this study.

The asymmetric unit contains two independent molecules (Fig. 1), 4 and B. In each molecule, the four-coordinate tin
atom (Sn1A/Sn1B) exists in a distorted tetrahedral geometry, formed by a monodentate carboxylate group and three
phenyl rings. The molecular structure is stabilized by intramolecular NIA—HINA--O3A, NIA—H2NA--O2A, N1B—
HINB--02B and N1B—H2NB--O3B hydrogen bonds (Table 1) which generate S(6) ring motifs (Fig. 1; Bernstein et al.,
1995). Bond lengths (Allen ef al., 1987) and angles are within normal ranges. In molecule 4, the phenyl ring (C20A—
C25A) of 2-amino-3-nitrobenzoate moiety makes dihedral angles of 42.74 (11), 89.66 (13) and 53.04 (10)° with respect
to the three phenyl rings (C1A-C6A, C7A-C12A and C13A—C18A). The corresponding dihedral angles for molecule B
are 6.29 (11), 66.55 (11) and 62.33 (10)°.

In the crystal (Fig. 2), a weak intermolecular C—H---x interaction (Table 1) and a 7—= stacking interaction between two
phenyl rings (C20B—C25B, centroid Cg2), with a Cg2--Cg?2 distance of 3.5877 (12) A are observed. No significant

intermolecular hydrogen bond is observed.

S2. Experimental

The title complex was obtained by heating under reflux a 1:1 molar mixture of triphenyltin(IV) hydroxide (0.73 g, 2
mmol) and 2-amino-3-nitrobenzoic acid (0.36 g, 2 mmol) in methanol (60 mL) for 2 h. A clear yellow transparent
solution was separated by filtration and kept in a bottle. After a few days, yellow crystals (0.46 g, 86.0 % yield) were
collected (m.p. 155.0-156.0 °C). Analysis for C,sHN,O4Sn: C 56.72, H 3.73, N 5.24%. Calculated for C,sH,0N,O4Sn: C
56.53, H 3.80, N, 5.27%.

S3. Refinement

HINA, H2NA, HINB and H2NB were located in a difference Fourier map and allowed to refined freely. The remaining
H atoms were positioned geometrically and refined using a riding model, with C—H = 0.93 A and Ui(H) = 1.2Uc(C).
The highest residual electron density peak is located at 0.60 A from H22A and the deepest hole is located at 0.64 A from
SnlA.

Acta Cryst. (2011). E67, m561-m562 sup-1
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Figure 1

The asymmetric unit of the title compound, showing 20% probability displacement ellipsoids for non-H atoms.
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Cell parameters from 9889 reflections

0=2.5

a=11.2836(1) A

b=14.9600 (2) A
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Data collection

Absorption correction: multi-scan

Bruker SMART APEXII CCD area-detector

(SADABS; Bruker, 2009)
Tin = 0.628, Trax = 0.810

diffractometer
Radiation source: fine-focus sealed tube

Graphite monochromator

¢ and w scans

69259 measured reflections

18711 independent reflections

sup-3
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12707 reflections with 1> 20(J)
R =0.027
Omax = 34.5°, Omin = 1.9°

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)] = 0.032
wR(F?) =0.080

§=1.01

18711 reflections

593 parameters

0 restraints

Primary atom site location: structure-invariant

direct methods

Special details

h=-17—-17
k=-23-23
[=-24—24

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H atoms treated by a mixture of independent
and constrained refinement

w = 1/[6X(F,?) + (0.0314P)* + 0.4012P)]
where P = (F,2 + 2F2)/3

(A/6)max = 0.003

AP =0.70 ¢ A7

Apmin=—0.42 ¢ A

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

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > 2sigma(F?) is
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based
on F? 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 (42)

X y z Uiso™/Usq

SnlA 0.345584 (12) 0.684458 (9) 0.766833 (10) 0.05415 (4)
NI1A 0.5711 (2) 0.41300 (17) 0.82572 (15) 0.0679 (5)
N2A 0.52199 (18) 0.26757 (13) 0.91798 (13) 0.0650 (4)
O1A 0.33579 (15) 0.58591 (11) 0.83593 (12) 0.0692 (4)
O2A 0.49933 (15) 0.55427 (12) 0.78536 (12) 0.0731 (4)
0O3A 0.60941 (19) 0.26953 (15) 0.87753 (15) 0.0931 (6)
0O4A 0.49988 (17) 0.21485 (14) 0.96419 (14) 0.0900 (5)
Cl1A 0.09780 (18) 0.73884 (14) 0.75590 (15) 0.0555 (4)
HI1AA 0.1046 0.7370 0.6951 0.067*
C2A —0.0055 (2) 0.75611 (17) 0.78786 (18) 0.0670 (5)
H2AA —0.0685 0.7647 0.7478 0.080*
C3A —0.0165 (2) 0.76071 (17) 0.87803 (18) 0.0678 (5)
H3AA —0.0864 0.7723 0.8989 0.081*
C4A 0.0762 (2) 0.74820 (16) 0.93671 (16) 0.0650 (5)
H4AA 0.0698 0.7522 0.9982 0.078*
C5A 0.1789 (2) 0.72970 (15) 0.90574 (15) 0.0607 (5)
H5AA 0.2408 0.7207 0.9464 0.073*
C6A 0.19167 (16) 0.72423 (13) 0.81431 (14) 0.0510 (4)
C7A 0.30532 (19) 0.59320 (14) 0.61907 (15) 0.0586 (5)
C8A 0.3937 (3) 0.6018 (2) 0.5665 (2) 0.0912 (8)
HSAA 0.4755 0.6485 0.5973 0.109*
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C9A
H9AA
C10A
HI0A
Cl1A
HIIA
CI12A
HI2A
CI13A
Cl4A
HI14A
C15A
HI5A
C16A
HI16A
C17A
HI7A
C18A
HI8A
CI19A
C20A
C21A
H21A
C22A
H22A
C23A
H23A
C24A
C25A
Sn1B
N1B
N2B
OIB
02B
03B
04B
C1B
HIBA
C2B
H2BA
C3B
H3BA
C4B
H4BA
C5B
H5BA
C6B
C7B

0.3648 (3)
0.4272
0.2474 (3)
0.2277
0.1570 (3)
0.0764
0.1854 (2)
0.1228
0.51909 (16)
0.63718 (18)
0.6447
0.74387 (19)
0.8223
0.7335 (2)
0.8055
0.6184 (2)
0.6121
0.51119 (18)
0.4329
0.4145 (2)
0.39134 (18)
0.2883 (2)
0.2350
0.2616 (2)
0.1907
0.3406 (2)
0.3249
0.44437 (18)
0.47379 (17)
0.018573 (11)
0.45431 (19)
0.69475 (15)
0.17982 (11)
0.22688 (11)
0.67725 (15)
0.79777 (14)
~0.2120 (2)
~0.2403
~0.2892 (2)
~0.3688
—0.2494 (3)
—0.3016
~0.1336 (3)
~0.1065
~0.0555 (2)
0.0240
~0.09302 (16)
~0.07386 (16)

0.5436 (3)
0.5509
0.4762 (2)
0.4385
0.4635 (2)
0.4152
0.5225 (2)
0.5144
0.80878 (13)
0.80336 (15)
0.7411
0.88986 (17)
0.8858
0.98195 (16)
1.0399
0.98888 (15)
1.0513
0.90262 (14)
0.9076
0.53623 (14)
0.45685 (12)
0.44010 (15)
0.4776
0.36870 (17)
0.3579
0.31507 (16)
0.2686
0.32867 (13)
0.39891 (13)
0.827628 (9)
1.04371 (15)
1.19985 (12)
0.93658 (9)
0.92890 (10)
1.17694 (12)
1.25610 (13)
0.72477 (18)
0.6851
0.7087 (2)
0.6581
0.7666 (2)
0.7556
0.83997 (18)
0.8797
0.85649 (15)
0.9072
0.79919 (13)
0.89100 (13)

0.4697 (2)
0.4364
0.4227 (2)
0.3567
0.4728 (3)
0.4413
0.5701 (2)
0.6032
0.82951 (13)
0.81823 (16)
0.7867
0.85355 (17)
0.8444
0.90228 (14)
0.9270
0.91460 (13)
0.9473
0.87819 (13)
0.8865
0.82546 (15)
0.86679 (13)
0.90545 (15)
0.9041
0.94646 (18)
0.9712
0.94982 (16)
0.9788
0.91065 (13)
0.86597 (12)
0.339100 (8)
0.31356 (12)
0.43518 (13)
0.44468 (9)
0.30778 (9)
0.34679 (12)
0.49218 (13)
0.39784 (16)
0.3320
0.4578 (2)
0.4322
0.5542 (2)
0.5944
0.59140 (16)
0.6572
0.53250 (14)
0.5593
0.43473 (12)
0.25507 (12)

0.1051 (10)
0.126*
0.0995 (9)
0.119%
0.1121 (11)
0.135%
0.0866 (7)
0.104*
0.0480 (4)
0.0600 (5)
0.072*
0.0671 (5)
0.080*
0.0627 (5)
0.075*
0.0591 (5)
0.071%
0.0520 (4)
0.062*
0.0575 (4)
0.0508 (4)
0.0613 (5)
0.074*
0.0712 (6)
0.085*
0.0640 (5)
0.077*
0.0528 (4)
0.0495 (4)
0.04415 (4)
0.0643 (5)
0.0582 (4)
0.0506 (3)
0.0547 (3)
0.0733 (4)
0.0851 (5)
0.0722 (6)
0.087*
0.0926 (8)
0.111*
0.0815 (7)
0.098*
0.0728 (6)
0.087*
0.0596 (5)
0.072*
0.0462 (4)
0.0465 (4)
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C8B —0.03269 (19) 0.91179 (15) 0.18003 (14) 0.0569 (4)
H8BA 0.0400 0.8994 0.1654 0.068*
C9B —0.0984 (2) 0.95064 (18) 0.12670 (17) 0.0717 (6)
H9BA —0.0698 0.9643 0.0765 0.086*
C10B —0.2058 (3) 0.96913 (19) 0.14761 (19) 0.0804 (7)
H10B —0.2495 0.9957 0.1120 0.097*
Cl11B —0.2486 (2) 0.9484 (2) 0.22107 (18) 0.0805 (7)
H11B -0.3212 0.9611 0.2355 0.097*
C12B —0.1834 (2) 0.90832 (17) 0.27374 (15) 0.0629 (5)
HI12B —0.2140 0.8929 0.3225 0.076*
C13B 0.05632 (15) 0.69726 (13) 0.25895 (12) 0.0457 (3)
C14B 0.02836 (19) 0.61415 (15) 0.28369 (15) 0.0599 (5)
H14B —0.0008 0.6174 0.3385 0.072*
C15B 0.0436 (2) 0.52591 (16) 0.2271 (2) 0.0773 (7)
H15B 0.0249 0.4704 0.2443 0.093*
Cl16B 0.0857 (2) 0.52049 (17) 0.1467 (2) 0.0803 (7)
H16B 0.0950 0.4610 0.1088 0.096*
C17B 0.1141 (2) 0.60122 (18) 0.12143 (17) 0.0755 (6)
H17B 0.1424 0.5968 0.0662 0.091*
C18B 0.1010 (2) 0.68972 (15) 0.17743 (14) 0.0591 (5)
H18B 0.1224 0.7451 0.1603 0.071%*
C19B 0.25866 (15) 0.96723 (13) 0.39734 (13) 0.0452 (3)
C20B 0.38243 (15) 1.04711 (12) 0.45527 (11) 0.0406 (3)
C21B 0.40676 (17) 1.08618 (14) 0.55438 (13) 0.0503 (4)
H21B 0.3454 1.0604 0.5827 0.060*
C22B 0.5194 (2) 1.16257 (15) 0.61373 (13) 0.0596 (5)
H22B 0.5324 1.1885 0.6805 0.071*
C23B 0.61088 (18) 1.19894 (14) 0.57229 (14) 0.0550 (4)
H23B 0.6870 1.2499 0.6111 0.066*
C24B 0.59078 (15) 1.16028 (12) 0.47263 (13) 0.0462 (4)
C25B 0.47582 (15) 1.08341 (12) 0.40975 (12) 0.0422 (3)
HINA 0.622 (2) 0.382 (2) 0.8298 (18) 0.082 (8)*
H2NA 0.584 (2) 0.459 (2) 0.8047 (18) 0.080 (8)*
HINB 0.385(2) 0.9977 (18) 0.2799 (16) 0.066 (7)*
H2NB 0.509 (2) 1.0718 (16) 0.2916 (15) 0.063 (6)*
Atomic displacement parameters (42)
U]l U22 (jS3 U12 U13 le:"
SnlA 0.04460 (7) 0.04622 (7) 0.07074 (9) 0.01421 (5) 0.01363 (6) 0.02335 (6)
NI1A 0.0716 (12) 0.0704 (12) 0.0796 (13) 0.0335 (10) 0.0282 (10) 0.0402 (11)
N2A 0.0665 (11) 0.0587 (10) 0.0643 (10) 0.0175 (8) 0.0010 (8) 0.0274 (9)
O1A 0.0741 (9) 0.0562 (8) 0.0905 (11) 0.0309 (7) 0.0241 (8) 0.0365 (8)
02A 0.0750 (10) 0.0716 (10) 0.0917 (11) 0.0294 (8) 0.0286 (9) 0.0484 (9)
03A 0.1010 (14) 0.1063 (14) 0.1205 (15) 0.0650 (12) 0.0494 (12) 0.0708 (13)
O4A 0.0896 (12) 0.0917 (12) 0.1088 (13) 0.0313 (10) 0.0143 (10) 0.0683 (11)
ClA 0.0564 (11) 0.0529 (10) 0.0639 (11) 0.0192 (8) 0.0167 (9) 0.0302 (9)
C2A 0.0607 (12) 0.0718 (13) 0.0852 (15) 0.0347 (11) 0.0190 (11) 0.0412 (12)
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C3A 0.0678 (13) 0.0641 (13) 0.0845 (15) 0.0323 (11) 0.0323 (12) 0.0315 (12)
C4A 0.0771 (14) 0.0608 (12) 0.0606 (12) 0.0258 (11) 0.0228 (10) 0.0240 (10)
C5A 0.0595 (11) 0.0576 (11) 0.0607 (11) 0.0189 (9) 0.0045 (9) 0.0235 (9)
C6A 0.0430 (9) 0.0398 (8) 0.0662 (11) 0.0093 (7) 0.0097 (8) 0.0215 (8)
C7A 0.0532 (10) 0.0487 (10) 0.0720 (12) 0.0168 (8) 0.0107 (9) 0.0241 (9)
C8A 0.0702 (15) 0.0901 (19) 0.0861 (18) 0.0035 (13) 0.0237 (13) 0.0188 (15)
C9A 0.105 (2) 0.109 (2) 0.089 (2) 0.0229 (19) 0.0405 (18) 0.0291 (18)
C10A 0.117 (3) 0.093 (2) 0.0711 (16) 0.0404 (19) 0.0080 (17) 0.0138 (15)
ClIA 0.087 (2) 0.094 (2) 0.101 (2) 0.0076 (17) ~0.0074 (18) 0.0046 (18)
C12A 0.0650 (14) 0.0775 (16) 0.0903 (18) 0.0084 (12) 0.0136 (13) 0.0154 (14)
CI3A 0.0468 (9) 0.0504 (9) 0.0501 (9) 0.0154 (7) 0.0118 (7) 0.0248 (8)
Cl4A 0.0505 (10) 0.0541 (10) 0.0772 (13) 0.0215 (8) 0.0154 (9) 0.0254 (10)
CISA 0.0438 (10) 0.0728 (14) 0.0842 (15) 0.0154 (9) 0.0140 (10) 0.0349 (12)
Cl6A 0.0641 (12) 0.0563 (11) 0.0506 (10) 0.0022 (9) 0.0057 (9) 0.0186 (9)
C17A 0.0783 (13) 0.0508 (10) 0.0428 (9) 0.0154 (9) 0.0208 (9) 0.0146 (8)
CI8A 0.0562 (10) 0.0573 (10) 0.0477 (9) 0.0210 (8) 0.0223 (8) 0.0218 (8)
CI9A 0.0594 (11) 0.0462 (9) 0.0598 (11) 0.0153 (8) 0.0062 (9) 0.0180 (9)
C20A 0.0550 (10) 0.0380 (8) 0.0481 (9) 0.0116 (7) 0.0031 (7) 0.0108 (7)
C21A 0.0586 (11) 0.0516 (10) 0.0673 (12) 0.0148 (9) 0.0143 (9) 0.0194 (9)
C22A 0.0671 (13) 0.0625 (12) 0.0832 (15) 0.0159 (10) 0.0289 (12) 0.0286 (12)
C23A 0.0665 (13) 0.0533 (11) 0.0653 (12) 0.0091 (9) 0.0128 (10) 0.0258 (10)
C24A 0.0552 (10) 0.0432 (9) 0.0487 (9) 0.0119 (8) 0.0001 (8) 0.0139 (7)
C25A 0.0501 (9) 0.0426 (8) 0.0443 (8) 0.0091 (7) 0.0030 (7) 0.0121 (7)
Sn1B 0.04191 (6) 0.04688 (6) 0.04199 (6) 0.01176 (5) 0.01300 (4) 0.01712 (5)
NIB 0.0568 (10) 0.0749 (12) 0.0463 (8) ~0.0049 (9) 0.0088 (8) 0.0296 (9)
N2B 0.0469 (8) 0.0537 (9) 0.0721 (11) 0.0078 (7) 0.0127 (8) 0.0307 (8)
01B 0.0409 (6) 0.0520 (7) 0.0567 (7) 0.0088 (5) 0.0139 (5) 0.0237 (6)
02B 0.0441 (6) 0.0573 (7) 0.0501 (7) 0.0051 (5) 0.0039 (5) 0.0191 (6)
03B 0.0664 (9) 0.0745 (10) 0.0738 (10) 0.0054 (7) 0.0280 (8) 0.0334 (8)
04B 0.0477 (8) 0.0886 (12) 0.0962 (12) ~0.0068 (8) 0.0047 (8) 0.0382 (10)
CIB 0.0516 (11) 0.0810 (15) 0.0603 (12) ~0.0035 (10) 0.0121 (9) 0.0206 (11)
C2B 0.0570 (13) 0.106 (2) 0.110 (2) 0.0019 (13) 0.0320 (14) 0.0519 (18)
C3B 0.0943 (18) 0.0956 (18) 0.0986 (19) 0.0467 (15) 0.0634 (16) 0.0639 (16)
C4B 0.1108 (19) 0.0692 (14) 0.0558 (11) 0.0375 (14) 0.0408 (12) 0.0323 (11)
C5B 0.0695 (12) 0.0515 (10) 0.0490 (10) 0.0098 (9) 0.0152 (9) 0.0177 (8)
C6B 0.0458 (9) 0.0463 (8) 0.0452 (8) 0.0118 (7) 0.0145 (7) 0.0184 (7)
C7B 0.0457 (9) 0.0436 (8) 0.0424 (8) 0.0122 (7) 0.0069 (7) 0.0117 (7)
C8B 0.0510 (10) 0.0642 (12) 0.0590 (11) 0.0178 (9) 0.0134 (8) 0.0302 (10)
C9B 0.0705 (14) 0.0792 (15) 0.0685 (13) 0.0192 (12) 0.0091 (11) 0.0418 (12)
C10B 0.0841 (16) 0.0780 (15) 0.0809 (16) 0.0365 (13) ~0.0002 (13) 0.0353 (13)
ClIB 0.0751 (15) 0.0960 (18) 0.0774 (15) 0.0518 (14) 0.0147 (12) 0.0265 (14)
C12B 0.0605 (12) 0.0768 (14) 0.0538 (10) 0.0327 (10) 0.0177 (9) 0.0196 (10)
CI3B 0.0403 (8) 0.0457 (8) 0.0462 (8) 0.0109 (7) 0.0081 (7) 0.0163 (7)
C14B 0.0606 (11) 0.0508 (10) 0.0624 (11) 0.0087 (9) 0.0162 (9) 0.0231 (9)
C15B 0.0817 (16) 0.0453 (11) 0.0990 (18) 0.0122 (10) 0.0216 (14) 0.0294 (12)
C16B 0.0798 (16) 0.0501 (12) 0.0991 (18) 0.0207 (11) 0.0317 (14) 0.0121 (12)
C17B 0.0826 (15) 0.0662 (14) 0.0705 (14) 0.0234 (12) 0.0355 (12) 0.0127 (11)
C18B 0.0707 (12) 0.0551 (11) 0.0549 (10) 0.0219 (9) 0.0234 (9) 0.0224 (9)
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C19B 0.0397 (8) 0.0447 (8) 0.0555 (9) 0.0153 (7) 0.0113 (7) 0.0246 (8)
C20B 0.0375 (7) 0.0405 (8) 0.0454 (8) 0.0138 (6) 0.0090 (6) 0.0191 (7)
C21B 0.0498 (9) 0.0523 (10) 0.0489 (9) 0.0176 (8) 0.0171 (7) 0.0177 (8)
C22B 0.0642 (12) 0.0592 (11) 0.0425 (9) 0.0170 (9) 0.0089 (8) 0.0095 (8)
C23B 0.0504 (10) 0.0468 (9) 0.0532 (10) 0.0100 (8) 0.0002 (8) 0.0124 (8)
C24B 0.0399 (8) 0.0424 (8) 0.0559 (9) 0.0106 (6) 0.0081 (7) 0.0234 (7)
C25B 0.0419 (8) 0.0427 (8) 0.0446 (8) 0.0126 (6) 0.0078 (6) 0.0232 (7)

Geometric parameters (A, ©)

SnlA—O1A 2.0621 (14) SnIB—OIB 2.0836 (12)
Sn1A—C7A 2.108 (2) SnIB—C13B 2.1224 (17)
SnIA—CI3A 2.1221 (18) Sn1B—C6B 2.1289 (16)
Sn1A—C6A 2.1302 (19) Sn1B—C7B 2.1343 (17)
N1A—C25A 1.334 (3) NIB—C25B 1.338 (2)
NIA—HINA 0.84 (3) N1B—HINB 0.84 (2)
N1A—H2NA 0.84 (3) N1B—H2NB 0.83 (2)
N2A—O4A 1.219 (2) N2B—04B 1.225 (2)
N2A—O3A 1.235 (2) N2B—O03B 1.240 (2)
N2A—C24A 1.445 (3) N2B—C24B 1.447 (2)
01A—C19A 1.300 (2) 01B—CI19B 1.305 (2)
02A—CI19A 1225 (3) 02B—C19B 1.239 (2)
CIA—C2A 1.382 (3) CIB—C6B 1.382 (3)
ClA—C6A 1.390 (3) CIB—C2B 1.383 (3)
CIA—HIAA 0.9300 CIB—HIBA 0.9300
C2A—C3A 1.374 (3) C2B—C3B 1.361 (4)
C2A—H2AA 0.9300 C2B—H2BA 0.9300
C3A—C4A 1.365 (3) C3B—C4B 1.351 (4)
C3A—H3AA 0.9300 C3B—H3BA 0.9300
C4A—C5A 1.374 (3) C4B—C5B 1.378 (3)
C4A—H4AA 0.9300 C4B—H4BA 0.9300
C5A—C6A 1.395 (3) C5B—C6B 1.377 (2)
C5A—H5AA 0.9300 C5B—HS5BA 0.9300
C7A—C8A 1.371 3) C7B—CI12B 1.380 (3)
C7TA—CI2A 1.382 (3) C7B—C8B 1.387 (3)
C8A—C9A 1.373 (4) C8B—C9B 1.382 (3)
C8A—HSAA 0.9300 C8B—HSBA 0.9300
C9A—C10A 1.342 (4) C9B—C10B 1.372 (3)
C9A—HIAA 0.9300 C9B—H9BA 0.9300
C10A—Cl11A 1.370 (5) Cl10B—C11B 1.371 (4)
C10A—H10A 0.9300 C10B—H10B 0.9300
CIIA—CI2A 1.383 (4) Cl11B—C12B 1.386 (3)
ClIA—HI11A 0.9300 Cl11IB—HIIB 0.9300
CI2A—HI2A 0.9300 C12B—H12B 0.9300
CI3A—CI8A 1.388 (3) C13B—C14B 1.384 (3)
CI3A—Cl4A 1.389 (3) C13B—CI18B 1.386 (2)
Cl14A—C15A 1.385 (3) Cl14B—CI15B 1.389 (3)
Cl4A—HI14A 0.9300 Cl14B—H14B 0.9300
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C15A—C16A
C15A—HIS5A
Cl16A—CI17A
C16A—HI6A
C17A—C18A
C17A—HI17A
C18A—HI8A
C19A—C20A
C20A—C21A
C20A—C25A
C21A—C22A
C21A—H21A
C22A—C23A
C22A—H22A
C23A—C24A
C23A—H23A
C24A—C25A

OlIA—Sn1A—CT7A
Ol1A—Sn1A—CI13A
C7A—Sn1A—C13A
OIA—Sn1A—C6A
C7A—Sn1A—C6A
C13A—Sn1A—C6A
C25A—NIA—HINA
C25A—NI1A—H2NA

HINA—NI1A—H2NA

04A—N2A—O03A
04A—N2A—C24A
03A—N2A—C24A
C19A—O0O1A—SnlA
C2A—CI1A—C6A
C2A—Cl1A—HIAA
C6A—Cl1A—HIAA
C3A—C2A—CI1A
C3A—C2A—H2AA
C1A—C2A—H2AA
C4A—C3A—C2A
C4A—C3A—H3AA
C2A—C3A—H3AA
C3A—C4A—CS5A
C3A—C4A—H4AA
C5A—C4A—H4AA
C4A—C5A—CoA
C4A—C5A—HSAA
C6A—C5A—HS5AA
Cl1A—C6A—C5A
Cl1A—C6A—SnlA

1.378 (3)
0.9300
1.365 (3)
0.9300
1.386 (3)
0.9300
0.9300
1.498 (3)
1.378 (3)
1.432 (3)
1.392 (3)
0.9300
1.358 (3)
0.9300
1.387 (3)
0.9300
1.422 (3)

104.63 (7)
111.31 (6)
117.86 (7)
92.35 (6)
116.06 (7)
111.28 (7)
119.3 (18)
117.2 (17)
123 3)
121.1 (2)
119.2 (2)
119.66 (18)
116.68 (14)
120.27 (19)
119.9
119.9
120.9 (2)
119.6
119.6
119.4 (2)
120.3
120.3
120.6 (2)
119.7
119.7
121.00 (19)
119.5
119.5
117.86 (18)
122.98 (15)

C15B—C16B
C15B—HI15B
C16B—C17B
Cl16B—H16B
C17B—C18B
C17B—HI17B
C18B—HI18B
C19B—C20B
C20B—C21B
C20B—C25B
C21B—C22B
C21B—H21B
C22B—C23B
C22B—H22B
C23B—C24B
C23B—H23B
C24B—C25B

O1B—Sn1B—C13B
O1B—Sn1B—C6B
C13B—Sn1B—C6B
O1B—Sn1B—C7B
C13B—Sn1B—C7B
C6B—Sn1B—C7B
C25B—N1B—HINB
C25B—N1B—H2NB
HINB—N1B—H2NB
04B—N2B—O03B
04B—N2B—C24B
03B—N2B—C24B
C19B—01B—Sn1B
C6B—C1B—C2B
C6B—C1B—HI1BA
C2B—C1B—HI1BA
C3B—C2B—CI1B
C3B—C2B—H2BA
C1B—C2B—H2BA
C4B—C3B—C2B
C4B—C3B—H3BA
C2B—C3B—H3BA
C3B—C4B—C5B
C3B—C4B—H4BA
C5B—C4B—H4BA
C6B—C5B—C4B
C6B—C5B—HS5BA
C4B—C5B—HS5BA
C5B—C6B—C1B
C5B—C6B—Sn1B

1.361 (4)
0.9300
1.357 (3)
0.9300
1.378 (3)
0.9300
0.9300
1.480 (2)
1.375 (2)
1.427 (2)
1.388 (3)
0.9300
1.368 (3)
0.9300
1.388 (3)
0.9300
1.420 (2)

112.17 (6)
96.96 (6)
111.36 (7)
111.49 (6)
115.50 (6)
107.75 (7)
119.7 (15)
115.4 (15)
125 (2)
121.77 (17)
118.73 (17)
119.49 (15)
105.37 (10)
120.7 (2)
119.7
119.7
120.4 (2)
119.8
119.8
119.7 (2)
120.1
120.1
120.5 (2)
119.7
119.7
121.2 (2)
119.4
119.4
117.59 (17)
122.68 (13)
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C5A—C6A—SnlA
C8A—C7A—CI12A
C8A—C7A—SnlA
C12A—C7A—SnlA
C7TA—C8A—C9A
C7TA—C8A—HSAA
CI9A—CS8A—HSAA
C10A—C9A—CS8A
C10A—C9A—H9AA
C8A—C9A—HOAA
CI9A—CI0A—CII1A
CI9A—CI0A—HI10A
C11A—C10A—HI10A
C10A—C11A—CI12A
C10A—C11A—HI11A
C12A—C11A—HI11A
C7A—CI12A—C11A
C7TA—CI2A—HI12A
C11A—CI12A—HI12A
C18A—C13A—Cl14A
C18A—C13A—SnlA
C14A—C13A—SnlA
C15A—C14A—CI13A
C15A—C14A—HI14A
C13A—C14A—H14A
C16A—C15A—CI14A
C16A—C15A—HI15A
Cl14A—CI15A—HI5A
C17A—C16A—CI15A
C17A—C16A—H16A
C15A—C16A—HI16A
C16A—C17A—CI18A
C16A—C17A—H17A
C18A—C17A—HI17A
C17A—C18A—C13A
C17A—C18A—HI8A
C13A—C18A—HI18A
02A—C19A—O01A
02A—C19A—C20A
O1A—C19A—C20A
C21A—C20A—C25A
C21A—C20A—CI19A
C25A—C20A—C19A
C20A—C21A—C22A
C20A—C21A—H21A
C22A—C21A—H21A
C23A—C22A—C21A
C23A—C22A—H22A

119.03 (14)
116.9 (2)
122.62 (17)
120.47 (18)
121.8 (3)
119.1

119.1

120.7 (3)
119.6

119.6

119.4 (3)
120.3

120.3

120.0 (3)
120.0
120.0

121.1 3)
119.5

119.5
118.41 (17)
117.13 (13)
124.24 (14)
120.58 (19)
119.7

119.7

119.8 (2)
120.1

120.1
120.56 (19)
119.7

119.7
119.78 (19)
120.1

120.1
120.87 (18)
119.6

119.6
121.92 (19)
124.23 (19)
113.85 (18)
12037 (18)
118.65 (18)
120.98 (17)
122.0 (2)
119.0

119.0

119.0 (2)
120.5

C1B—C6B—Snl1B
C12B—C7B—CS8B
C12B—C7B—Snl1B
C8B—C7B—Sn1B
C9B—C8B—C7B
C9B—C8B—HS8BA
C7B—C8B—HSBA
C10B—C9B—CS8B
C10B—C9B—H9BA
C8B—C9B—HI9BA
C11B—C10B—C9B
C11B—C10B—H10B
C9B—C10B—H10B
C10B—C11B—C12B
C10B—C11B—HI11B
C12B—C11B—HI11B
C7B—C12B—C11B
C7B—C12B—HI2B
C11B—C12B—HI12B
C14B—C13B—C18B
C14B—C13B—SnlIB
C18B—C13B—SnlIB
C13B—C14B—CI15B
C13B—C14B—H14B
C15B—C14B—H14B
C16B—C15B—C14B
C16B—C15B—H15B
C14B—C15B—HI15B
C17B—C16B—C15B
C17B—C16B—H16B
C15B—C16B—H16B
C16B—C17B—CI18B
C16B—C17B—H17B
C18B—C17B—H17B
C17B—C18B—C13B
C17B—C18B—HI18B
C13B—C18B—H18B
02B—C19B—O01B
02B—C19B—C20B
01B—C19B—C20B
C21B—C20B—C25B
C21B—C20B—C19B
C25B—C20B—C19B
C20B—C21B—C22B
C20B—C21B—H21B
C22B—C21B—H21B
C23B—C22B—C21B
C23B—C22B—H22B

119.60 (14)
118.21 (17)
118.28 (14)
123.46 (14)
120.8 (2)
119.6

119.6

120.1 (2)
119.9

119.9

120.0 (2)
120.0
120.0

119.8 (2)
120.1

120.1

121.1 (2)
119.5

119.5
118.06 (17)
120.07 (14)
121.73 (13)
120.3 (2)
119.8

119.8

120.1 (2)
119.9

119.9

120.4 (2)
119.8

119.8

120.2 (2)
119.9

119.9
120.86 (19)
119.6
119.6
119.18 (15)
123.75 (15)
117.07 (15)
120.08 (15)
118.97 (15)
120.95 (14)
122.50 (17)
118.8

118.8
118.82 (17)
120.6
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C21A—C22A—H22A
C22A—C23A—C24A
C22A—C23A—H23A
C24A—C23A—H23A
C23A—C24A—C25A
C23A—C24A—N2A
C25A—C24A—N2A
NIA—C25A—C24A
N1A—C25A—C20A
C24A—C25A—C20A

C7A—Sn1A—O1A—CI9A
C13A—Sn1A—O1A—CI9A
C6A—Sn1A—O1A—CI9A
C6A—CIA—C2A—C3A
Cl1A—C2A—C3A—C4A
C2A—C3A—C4A—CS5A
C3A—C4A—C5A—Co6A
C2A—CIA—C6A—C5A
C2A—CI1A—C6A—SnlA
C4A—C5A—C6A—CI1A
C4A—C5A—C6A—SnlA
OlIA—Sn1A—C6A—CI1A
C7A—Snl1A—C6A—CI1A
C13A—Sn1A—C6A—CI1A
O1A—Sn1A—C6A—CS5SA
C7A—Sn1A—C6A—C5A
C13A—Sn1A—C6A—C5A
OIA—Sn1A—C7A—CRBA
CI13A—Sn1A—C7A—CS8A
C6A—Sn1A—C7A—C8A
O1A—Sn1A—C7A—CI12A
C13A—Sn1A—C7A—CI12A
C6A—Sn1A—C7A—CI12A
C12A—C7A—C8A—C9A
Sn1A—C7A—C8A—C9A
C7TA—C8A—CI9A—CI10A
C8A—C9A—C10A—CI11A
CIA—CI0A—CI1A—CI12A
C8A—C7A—CI12A—CI11A
SnlA—C7A—CI12A—C11A
C10A—C11A—CI12A—C7A
OIA—Sn1A—CI3A—CI8A
C7A—Sn1A—CI13A—CI8A
C6A—Sn1A—C13A—C18A
OIA—Sn1A—CI3A—CI4A
C7A—Sn1A—C13A—CI14A
C6A—Sn1A—CI13A—CI14A

120.5
120.8 (2)
119.6

119.6
122.25 (18)
116.25 (18)
121.49 (18)
124.23 (19)
120.28 (18)
115.49 (17)

60.17 (16)
~68.16 (16)
177.90 (15)
1.0 3)

0.1 (3)

—0.9 (3)

0.6 (3)
-13(3)
174.47 (15)
0.5(3)
~175.45 (15)
~140.20 (15)
~32.66 (17)
105.83 (15)
35.51 (15)
143.05 (14)
~78.46 (15)
~114.3 (2)
9.9 (2)

145.6 (2)
67.1(2)
~168.65 (18)
-33.0 (2)
0.4 (4)
~1782 (2)
0.6 (5)

~2.0 (6)

2.5 (6)

0.1 (4)

178.7 (2)
~1.5(5)
~112.38 (13)
126.77 (13)
~10.89 (15)
73.02 (17)
~47.83 (18)
174.51 (15)

C21B—C22B—H22B
C22B—C23B—C24B
C22B—C23B—H23B
C24B—C23B—H23B
C23B—C24B—C25B
C23B—C24B—N2B
C25B—C24B—N2B
NIB—C25B—C24B
N1B—C25B—C20B
C24B—C25B—C20B

C13B—Sn1B—01B—C19B
C6B—Sn1B—O1B—C19B
C7B—Sn1B—O1B—C19B
C6B—C1B—C2B—C3B
CIB—C2B—C3B—C4B
C2B—C3B—C4B—C5B
C3B—C4B—C5B—C6B
C4B—C5B—C6B—C1B
C4B—C5B—C6B—Sn1B
C2B—C1B—C6B—C5B
C2B—C1B—C6B—Snl1B
01B—Sn1B—C6B—C5B
C13B—Sn1B—C6B—C5B
C7B—Sn1B—C6B—C5B
O1B—Sn1B—C6B—CI1B
C13B—Sn1B—C6B—C1B
C7B—Sn1B—C6B—C1B
O1B—Sn1B—C7B—C12B
C13B—Sn1B—C7B—C12B
C6B—Sn1B—C7B—C12B
0O1B—Sn1B—C7B—C8B
C13B—Sn1B—C7B—C8&B
C6B—Sn1B—C7B—C8B
C12B—C7B—C8B—C9B
Sn1B—C7B—C8B—C9B
C7B—C8B—C9B—C10B
C8B—C9B—C10B—Cl11B
C9B—C10B—C11B—C12B
C8B—C7B—C12B—CIl11B
Sn1B—C7B—C12B—C11B
C10B—C11B—C12B—C7B
O1B—Sn1B—C13B—C14B
C6B—Sn1B—C13B—C14B
C7B—Sn1B—C13B—C14B
O1B—Sn1B—C13B—C18B
C6B—Sn1B—C13B—CI18B
C7B—Sn1B—C13B—CI18B

120.6
120.39 (17)
119.8

119.8

122.25 (16)
116.73 (15)
120.99 (16)
123.63 (16)
120.39 (16)
115.95 (15)

66.64 (12)
~176.88 (11)
~64.66 (12)
0.4 (4)

-0.1 (4)
-0.2 (4)
0.1(4)

0.2 (3)
175.92 (16)
~0.5 (4)
~176.3 (2)
7.96 (17)
125.08 (16)
~107.29 (16)
~176.38 (17)
~59.26 (18)
68.37 (18)
~102.93 (15)
127.50 (15)
2.31 (16)
79.86 (16)
—49.71 (17)
~174.90 (15)
1.2 (3)
178.44 (16)
0.0 (3)

0.5 (4)
-0.3 (4)
—-2.003)
~179.35 (18)
1.5 (4)

96.73 (15)
~10.72 (16)
~134.04 (14)
~87.64 (15)
164.91 (14)
41.60 (17)
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supporting information

C18A—C13A—C14A—CI15A -0.9 (3) C18B—C13B—C14B—C15B -0.8 (3)
Sn1A—C13A—C14A—CI15A 173.58 (16) Sn1B—C13B—C14B—C15B 175.01 (17)
C13A—C14A—C15A—CI16A 1.533) C13B—C14B—C15B—C16B -0.3(4)
Cl14A—C15A—C16A—C17A -1.1 (3) C14B—C15B—C16B—C17B 0.54)
C15A—C16A—C17A—CI18A 03(3) C15B—C16B—C17B—C18B 034
C16A—C17A—C18A—CI13A 0.3(3) C16B—C17B—C18B—C13B -1.4(4)
Cl4A—CI3A—CISA—CI7A 0.1 (3) C14B—CI13B—CI18B—C17B 1.6 3)
Sn1A—C13A—C18A—C17A —174.86 (14) Sn1B—C13B—C18B—C17B —174.13 (17)
Sn1A—O1A—C19A—02A 7.5(3) Sn1B—0O1B—C19B—O02B —0.83 (18)
Sn1A—O1A—C19A—C20A —172.66 (12) Sn1B—01B—C19B—C20B 179.09 (11)
02A—C19A—C20A—C21A —176.47 (19) 02B—C19B—C20B—C21B 178.42 (17)
O1A—C19A—C20A—C21A 3.703) 01B—C19B—C20B—C21B -1.5(2)
02A—C19A—C20A—C25A 32(3) 02B—C19B—C20B—C25B -1.7(2)
OIA—C19A—C20A—C25A —176.63 (16) 01B—C19B—C20B—C25B 178.38 (14)
C25A—C20A—C21A—C22A 1.3(3) C25B—C20B—C21B—C22B 1.4 (3)
C19A—C20A—C21A—C22A —179.03 (19) C19B—C20B—C21B—C22B —178.70 (17)
C20A—C21A—C22A—C23A 1.0(3) C20B—C21B—C22B—C23B -1.4(3)
C21A—C22A—C23A—C24A -1.9(3) C21B—C22B—C23B—C24B 0.3 (3)
C22A—C23A—C24A—C25A 0.4 (3) C22B—C23B—C24B—C25B 0.8 (3)
C22A—C23A—C24A—N2A —179.87 (19) C22B—C23B—C24B—N2B —177.28 (18)
04A—N2A—C24A—C23A -6.1(3) 04B—N2B—C24B—C23B 7.7(3)
03A—N2A—C24A—C23A 173.9 (2) 03B—N2B—C24B—C23B —171.67 (18)
04A—N2A—C24A—C25A 173.64 (18) 04B—N2B—C24B—C25B —170.48 (18)
03A—N2A—C24A—C25A -6.3(3) 03B—N2B—C24B—C25B 10.2 (3)
C23A—C24A—C25A—NI1A —178.63 (19) C23B—C24B—C25B—NIB —179.08 (18)
N2A—C24A—C25A—NI1A 1.6 (3) N2B—C24B—C25B—N1B -1.1(3)
C23A—C24A—C25A—C20A 1.8 (3) C23B—C24B—C25B—C20B -0.8 (2)
N2A—C24A—C25A—C20A —177.91 (16) N2B—C24B—C25B—C20B 177.20 (15)
C21A—C20A—C25A—NI1A 177.84 (18) C21B—C20B—C25B—NI1B 178.04 (18)
C19A—C20A—C25A—NI1A -1.9(3) C19B—C20B—C25B—N1B -1.8(2)
C21A—C20A—C25A—C24A -2.6(2) C21B—C20B—C25B—C24B -0.3(2)
C19A—C20A—C25A—C24A 177.70 (15) C19B—C20B—C25B—C24B 179.85 (14)
Hydrogen-bond geometry (4, °)

Cgl is the centroid of the ClIA—C6A phenyl ring.

D—H-A4 D—H H-A DA D—H-~A
N14—HINA-034 0.84 (3) 2.02 (3) 2.632(3) 129 (2)
N14—H2NA--024 0.84 (3) 1.99 (3) 2.671 (3) 138 (2)
N1B—HINB-02B 0.84 (2) 1.98 (3) 2.643 (3) 135 (2)
N1B—H2NB--03B 0.83 (2) 1.96 (2) 2.607 (3) 135.3 (19)
C15B—HI15B-Cgl! 0.93 2.84 3.596 (3) 139

Symmetry code: (i) —x, —y+1, —z+1.
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