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The title complex, [Zn,(C;oH;10;)4],,, has a one-dimensional
polymeric structure. The asymmetric unit consists of two zinc
atoms bridged by three 2,4,6-trimethylbenzoate anions and
one bidentate bridging 2.4,6-trimethylbenzoate anion. The
[Zn,(CyH;;CO,);] cluster units are intermolecularly linked to
form a one-dimensional polymer, which propagates in the
direction of the crystallographic b axis. The Zn atoms adopt a
tetrahedral geometry. The Zn—O bond lengths in the
intramolecular bridges are slightly shorter than those in the
intermolecular bridges.

Keywords: crystal structure; zinc cluster; metal—organic polymer;
carboxylate.

CCDC reference: 1039507

1. Related literature

For related polymeric complexes based on zinc benzoate, see:
Clark & Kao (1948); Guseinov et al. (1984); Bijini et al. (2012);
on zinc 2-chlorobenzoate, see: Clegg et al. (1990); and on zinc
2,3,5,6-tetramethyl-1,4-benzenedicarboxylate, see: Braun et al.
(2001).

2. Experimental

2.1. Crystal data

[Zny(C1H1 05)4]
M, = 783.49
Monoclinic, P2, /c
a=12.0578 (12) A
b =14.5824 (15) A
c=222752) A

B = 102.360 (1)°

2.2. Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2007)
Tmin = 0.855, Tiax = 0.937

2.3. Refinement

R[F? > 20(F%)] = 0.034
wR(F?) = 0.080

S =1.01

8867 reflections

V =38259 (7) A
Z=4

Mo Ko radiation

w =130 mm™*
T=120K

0.20 x 0.10 x 0.05 mm

21404 measured reflections
8867 independent reflections
7157 reflections with 7 > 20([)
Rine = 0.026

463 parameters

H-atom parameters constrained
ApPmax =078 ¢ A3

Apmin = —0.39 ¢ A3

Table 1 .
Selected bond lengths (A).
Zn1—01 1.9361 (16)
Zn1—08 1.9382 (15)
Zn1—04 1.9436 (15)
Znl1—06' 1.9532 (15)

Zn2—07 1.9258 (16)
Zn2—02 1.9363 (16)
Zn2—03 1.9492 (16)
Zn2—05 1.9532 (15)

Symmetry code: (i) —x,y —1, —z +1.

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL2014 (Sheldrick, 2008); molecular graphics:
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare
material for publication: pubICIF (Westrip, 2010).
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Crystal structure of the one-dimensional metal-organic polymer catena-
polyl[tris(u-2,4,6-trimethylbenzoato-x*O:0")dizinc]-u-2,4,6-trimethylbenzoato-
K*0:0']

Masaki Yamamura and Tatsuya Nabeshima

S1. Comment

Coordination polymers composed of zinc carboxylates have emerged as tremendously interesting crystalline materials
because of their application in catalysis, gas storage, and sensing. Although there are a large number of reports of
coordination polymers composed of zinc carboxylates, there are only 21 examples having zinc dinuclear part bridged by
three carboxylate ligands in CCDC database. The title complex, zinc 2,4,6-trimethylbenzoate, (Fig. 1), crystallizes in a
monoclinic unit cell with a single dinuclear-zinc-complex pair in the asymmetric unit, which are bridged by three u-2,4,6-
trimethylbenzoate anions. The zinc dinuclear parts are intermolecularly linked by the other 2,4,6-trimethylbenzoate anion
to form one-dimensional polymer (Fig. 2) which propagates in the direction of the crystallographic b axis. Zinc benzoate
(Clark et al. (1948); Guseinov et al. (1984); Bijini et al. (2012)) and zinc 2-chlorobenzoate (Clegg et al. (1990)) exhibited
the same polymeric structure. The Zn—O bond lengths in intramolecular bridges, Zn1—O1, Zn1—04, Zn1—08, Zn2—
02, Zn2—03, and Zn2—O7 are slightly shorter than those in intermolecular bridges, Zn1—O6' and Zn2—OS5.

S$2. Synthesis and crystallization

To an ether solution (20 mL) of 2,4,6-trimethylbenzoic acid (1.0 g, 6.1 mmol) was added an Et,Zn/hexane solution (1.0
M, 3.0 mL, 3.0 mmol) slowly. The white precipitate was washed with ether, and then reprecipitation from chloro-
form/methanol gave a colorless powder of zinc 2,4,6-trimethylbenzoate (1.1 g, 93%). Single crystals were obtained by
slow evaporation of methanol/chloroform solution of the title complex. Anal. Calcd for C4H44OsZn,: C, 61.31; H, 5.66.
Found: C, 61.14; H, 5.66. 'H NMR (400 MHz, DMSO-d) 2.20 (s, 3H), 2.22 (s, 6H), 6.77 (s, 2H). 13C (100 MHz, DMSO-
ds) 19.64 (CHj3), 20.67 (CH3), 127.43 (CH), 132.81 (C), 135.56 (C), 137.06 (C), 175.76 (C).

S3. Refinement

All of the positional parameters and thermal parameters of non-hydrogen atoms were anisotropically refined on F? by the
full-matrix least-squares method. Hydrogen atoms were placed at the calculated positions ((C—H = 0.95 A (phenyl) or
0.98 A (methyl)) and refined as riding on their corresponding carbon atoms with Uiso(H) = 1.5 times Ueq(C) for methyl
H atoms and = 1.2 times Ueq(C) for other H atoms.
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Figure 1
The molecular structure of the title complex. Displacement ellipsoids are drawn at the 50% probability level. Symmetry
codes: (i) -x, y - 1/2, -z + 1/2.
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Figure 2

The one-dimensional polymeric chain in the crystal structure of the title compound in a view along the a axis.

catena-Poly[[tris(u-2,4,6-trimethylbenzoato-x*O:0")dizinc]-p-2,4,6-trimethylbenzoato-x*0:0’]

Crystal data

[an(C10H1102)4]
M,=783.49
Monoclinic, P2/c
a=12.0578 (12) A
b=14.5824 (15) A
c=22.275(2) A

£ =102.360 (1)°
V'=3825.9 (7) A3
Z=4

Data collection

Bruker APEXII CCD
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2007)

Trnin = 0.855, Trnax = 0.937

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)]=0.034
wR(F?) = 0.080

§=1.01

8867 reflections

463 parameters

0 restraints

Special details

F(000) = 1632

D, =1.360 Mg m™®

Mo Ka radiation, A = 0.71073 A

Cell parameters from 1351 reflections

6=2.7-27.5°
4 =130 mm™!
T=120K

Block, pale yellow
0.20 x 0.10 x 0.05 mm

21404 measured reflections
8867 independent reflections
7157 reflections with 7> 20([)
R =0.026

Ormax = 28.5°, Omin = 1.7°
h=-15—-15

k=-19—16

[=-29-28

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,?) + (0.020P)* + 5.P]
where P = (F,> +2F2)/3

(AT )max < 0.001
Apmax = 0.78 ¢ A3
Apuin=—0.39 ¢ A

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full
covariance matrix. 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.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso® Ueq
Znl —0.01963 (2) —0.09027 (2) 0.23624 (2) 0.02038 (7)
Zn2 0.03822 (2) 0.10799 (2) 0.18232 (2) 0.02097 (7)
o1 0.06415 (15) —0.02033 (12) 0.30507 (7) 0.0356 (4)
02 0.13211 (15) 0.10089 (12) 0.26440 (8) 0.0350 (4)
03 0.07929 (15) 0.01158 (11) 0.13049 (8) 0.0333 (4)
04 0.07284 (14) —0.12268 (11) 0.17787 (7) 0.0282 (4)
05 0.09977 (13) 0.21646 (10) 0.14961 (7) 0.0229 (3)
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06
o7
08
Cl
C2
C3
C4
H4A
H4B
H4C
C5
H5
C6
C7
H7A
H7B
H7C
C8
HS8
C9
C10
HIOA
H10B
H10C
Cl1
C12
C13
Cl14
H14
C15
Cl6
Hl16
C17
C18
HI8A
H18B
HI18C
C19
HI9%A
H19B
H19C
C20
H20A
H20B
H20C
C21
C22
C23

0.04628 (12)
~0.12449 (13)
~0.16060 (13)
0.12488 (19)
0.19581 (19)
0.15013 (19)
0.0311 (2)
0.0053
~0.0191
0.0293
0.2184 (2)
0.1881
0.3292 (2)
0.4023 (2)
0.4707
0.3596
0.4241
0.3712 (2)
0.4467
0.3057 (2)
0.3514 (3)
0.3071
0.4312
0.3456
0.09609 (17)
0.14756 (18)
0.26351 (19)
0.3086 (2)
0.3873
0.2426 (2)
0.1284 (2)
0.0825
0.07876 (19)
~0.04636 (19)
~0.0809
~0.0573
~0.0822
0.2929 (3)
0.3047
0.3658
0.2408
0.3372 (2)
0.4102
0.2993
0.3502
0.10079 (17)
0.17023 (19)
0.2758 (2)

0.29611 (10)
0.10862 (11)
~0.03770 (11)
0.04947 (16)
0.07447 (16)
0.13166 (16)
0.16725 (19)
0.1902
0.1176
0.2172
0.15481 (17)
0.1928
0.12416 (18)
0.1525 (2)
0.1142
0.1446
0.2170
0.0667 (2)
0.0444
0.0407 (2)
~0.0230 (3)
~0.0798
~0.0371
0.0068
~0.07343 (15)
~0.11860 (14)
~0.13914 (16)
~0.18030 (17)
~0.1945
~0.20120 (17)
~0.17891 (16)
~0.1924
~0.13739 (15)
~0.11609 (17)
~0.1380
~0.0497
~0.1467
~0.2497 (2)
~0.3146
—0.2214
~0.2445
~0.11762 (19)
~0.1493
~0.1382
~0.0513
0.28918 (14)
0.36796 (15)
0.38501 (16)

0.22260 (7)
0.17198 (8)
0.19109 (7)
0.30840 (10)
0.36990 (10)
0.40868 (10)
0.38925 (12)
0.4253
0.3702
0.3596
0.46520 (11)
0.4924
0.48299 (11)
0.54398 (12)
0.5530
0.5764
0.5421
0.44354 (12)
0.4556
0.38663 (11)
0.34406 (14)
0.3387
0.3618
0.3041
0.13581 (9)
0.08808 (10)
0.10146 (11)
0.05554 (12)
0.0638
~0.00179 (12)
~0.01349 (11)
~0.0527
0.03051 (10)
0.01647 (11)
~0.0249
0.0186
0.0466
~0.04983 (14)
~0.0389
~0.0518
~0.0900
0.16336 (12)
0.1677
0.1957
0.1670
0.18022 (9)
0.16578 (10)
0.20402 (11)

0.0228 (3)
0.0286 (4)
0.0276 (3)
0.0242 (5)
0.0256 (5)
0.0267 (5)
0.0380 (6)
0.057*
0.057*
0.057*
0.0305 (5)
0.037*
0.0332 (5)
0.0455 (7)
0.068*
0.068*
0.068*
0.0409 (6)
0.049*
0.0368 (6)
0.0597 (10)
0.090*
0.090*
0.090*
0.0208 (4)
0.0214 (4)
0.0270 (5)
0.0340 (6)
0.041%*
0.0343 (6)
0.0295 (5)
0.035*
0.0232 (4)
0.0293 (5)
0.044%*
0.044%*
0.044%*
0.0524 (8)
0.079*
0.079*
0.079*
0.0372 (6)
0.056*
0.056*
0.056*
0.0193 (4)
0.0228 (4)
0.0283 (5)
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C24 0.3370 (2) 0.46119 (19) 0.19157 (13) 0.0400 (6)
H24 0.4082 0.4744 0.2178 0.048%*
C25 0.2967 (3) 0.51814 (19) 0.14191 (15) 0.0460 (7)
C26 0.1934 (3) 0.49777 (18) 0.10388 (13) 0.0434 (7)
H26 0.1659 0.5359 0.0693 0.052%*
C27 0.1280 (2) 0.42316 (16) 0.11443 (11) 0.0311 (5)
C28 0.0159 (2) 0.40370 (19) 0.07240 (11) 0.0394 (6)
H28A —0.0106 0.4586 0.0482 0.059*
H28B —0.0395 0.3865 0.0968 0.059*
H28C 0.0245 0.3532 0.0447 0.059*
C29 0.3633 (4) 0.6017 (2) 0.1296 (2) 0.0733 (12)
H29A 0.4307 0.6087 0.1627 0.110*
H29B 0.3155 0.6564 0.1276 0.110*
H29C 0.3868 0.5939 0.0904 0.110*
C30 0.3245 (2) 0.32251 (19) 0.25705 (12) 0.0350 (6)
H30A 0.2625 0.2951 0.2731 0.053*
H30B 0.3737 0.3579 0.2896 0.053*
H30C 0.3689 0.2739 0.2429 0.053*
C31 —0.19067 (18) 0.04227 (16) 0.17330 (10) 0.0235 (4)
C32 —0.31529 (19) 0.06039 (16) 0.15257 (11) 0.0259 (5)
C33 —0.3641 (2) 0.13265 (18) 0.17911 (12) 0.0345 (6)
C34 —0.2952 (3) 0.1926 (2) 0.22803 (14) 0.0510 (8)
H34A —0.2465 0.1543 0.2590 0.077*
H34B —0.3463 0.2288 0.2475 0.077*
H34C —0.2479 0.2340 0.2095 0.077*
C35 —0.4808 (2) 0.14777 (19) 0.15916 (13) 0.0421 (7)
H35 —0.5151 0.1957 0.1777 0.051*
C36 —0.5479 (2) 0.09607 (19) 0.11378 (14) 0.0404 (7)
C37 —0.6736 (2) 0.1147 (2) 0.09255 (18) 0.0588 (9)
H37A —0.6870 0.1497 0.0541 0.088*
H37B —0.7005 0.1501 0.1240 0.088*
H37C —0.7148 0.0564 0.0857 0.088*
C38 —0.4969 (2) 0.02634 (18) 0.08789 (13) 0.0378 (6)
H38 —0.5418 —0.0094 0.0561 0.045*
C39 —0.38183 (19) 0.00636 (17) 0.10665 (11) 0.0298 (5)
C40 —0.3316 (2) —0.07034 (19) 0.07582 (12) 0.0392 (6)
H40A —0.3901 —0.0960 0.0427 0.059*
H40B —0.3032 —0.1183 0.1060 0.059*
H40C —0.2689 —0.0466 0.0588 0.059*
Atomic displacement parameters (4?)
Ull UZ2 U33 U12 U13 l]23
Znl 0.02529 (13) 0.01865 (13) 0.01827 (12) —0.00039 (10) 0.00701 (10) 0.00168 (9)
Zn2 0.02660 (13) 0.01742 (13) 0.01969 (12) —0.00098 (10) 0.00674 (10) 0.00089 (9)
01 0.0473 (11) 0.0369 (10) 0.0214 (8) —0.0171 (8) 0.0048 (7) —0.0021 (7)
02 0.0414 (10) 0.0307 (10) 0.0271 (9) —0.0078 (8) —0.0054 (7) 0.0072 (7)
03 0.0543 (11) 0.0195 (9) 0.0321 (9) 0.0012 (7) 0.0223 (8) —0.0009 (7)
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04
(O8]
06
o7
(01
Cl
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
Cl12
C13
Cl14
C15
Cle6
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40

0.0386 (9)
0.0344 (8)
0.0301 (8)
0.0262 (8)
0.0258 (8)
0.0262 (11)
0.0293 (12)
0.0294 (12)
0.0370 (14)
0.0404 (14)
0.0367 (13)
0.0469 (16)
0.0309 (13)
0.0346 (14)
0.0433 (17)
0.0209 (10)
0.0271 (11)
0.0273 (11)
0.0296 (12)
0.0497 (15)
0.0428 (14)
0.0292 (11)
0.0289 (12)
0.074 (2)
0.0307 (13)
0.0233 (10)
0.0323 (12)
0.0311 (12)
0.0401 (15)
0.0620 (19)
0.068 (2)
0.0475 (15)
0.0595 (17)
0.098 (3)
0.0263 (12)
0.0275 (11)
0.0250 (11)
0.0409 (14)
0.0606 (19)
0.0457 (16)
0.0262 (12)
0.0294 (14)
0.0275 (13)
0.0252 (11)
0.0344 (14)

0.0244 (8)
0.0176 (8)
0.0190 (8)
0.0233 (9)
0.0250 (9)
0.0235 (12)
0.0247 (12)
0.0234 (12)
0.0353 (15)
0.0255 (12)
0.0331 (14)
0.0494 (18)
0.0546 (18)
0.0457 (16)
0.090 (3)
0.0231 (11)
0.0164 (10)
0.0237 (12)
0.0308 (13)
0.0261 (13)
0.0248 (12)
0.0188 (11)
0.0314 (13)
0.0479 (18)
0.0427 (16)
0.0176 (10)
0.0169 (10)
0.0251 (12)
0.0350 (15)
0.0264 (14)
0.0270 (14)
0.0213 (12)
0.0349 (15)
0.0382 (19)
0.0432 (16)
0.0250 (12)
0.0247 (12)
0.0282 (13)
0.0425 (17)
0.0355 (15)
0.0380 (15)
0.052 (2)
0.0332 (14)
0.0280 (13)
0.0392 (15)

0.0254 (8)
0.0196 (7)
0.0222 (7)
0.0357 (9)
0.0318 (9)
0.0228 (11)
0.0218 (11)
0.0265 (11)
0.0398 (15)
0.0259 (12)
0.0276 (12)
0.0343 (14)
0.0334 (14)
0.0285 (13)
0.0418 (17)
0.0185 (10)
0.0231 (10)
0.0309 (12)
0.0469 (15)
0.0344 (13)
0.0233 (11)
0.0236 (11)
0.0270 (12)
0.0473 (17)
0.0354 (14)
0.0165 (10)
0.0231 (10)
0.0328 (12)
0.0519 (17)
0.0623 (19)
0.0449 (16)
0.0290 (12)
0.0248 (12)
0.103 (3)
0.0347 (13)
0.0186 (10)
0.0307 (12)
0.0396 (14)
0.0541 (18)
0.0542 (17)
0.0604 (18)
0.099 (3)
0.0512 (16)
0.0363 (13)
0.0392 (15)

0.0040 (7)
~0.0015 (6)
~0.0010 (6)
~0.0012 (6)
0.0017 (6)
0.0036 (9)
~0.0018 (9)
~0.0015 (9)
0.0079 (11)
~0.0017 (10)
~0.0026 (10)
0.0001 (13)
0.0087 (12)
0.0063 (11)
0.0257 (17)
~0.0018 (8)
0.0006 (8)
0.0009 (9)
0.0094 (10)
0.0074 (11)
0.0012 (10)
~0.0008 (9)
~0.0014 (10)
0.0219 (16)
~0.0011 (11)
0.0018 (8)
0.0000 (9)
~0.0030 (9)
-0.0132 (12)
~0.0104 (13)
0.0043 (13)
0.0037 (10)
0.0085 (12)
~0.0248 (18)
0.0017 (11)
0.0016 (9)
0.0031 (9)
0.0054 (11)
0.0074 (14)
0.0160 (12)
0.0035 (11)
0.0091 (13)
~0.0012 (11)
0.0009 (9)
0.0040 (11)

0.0155 (7)
0.0119 (6)
0.0117 (6)
0.0051 (7)
0.0056 (7)
0.0052 (9)
0.0030 (9)
0.0040 (9)
0.0037 (11)
0.0078 (10)
0.0018 (10)
~0.0044 (12)
~0.0014 (11)
0.0036 (10)
~0.0007 (13)
0.0040 (8)
0.0105 (9)
0.0084 (9)
0.0200 (11)
0.0249 (12)
0.0127 (10)
0.0099 (9)
0.0047 (10)
0.0398 (16)
0.0011 (11)
0.0030 (8)
0.0147 (9)
0.0162 (10)
0.0252 (13)
0.0412 (16)
0.0328 (15)
0.0183 (11)
0.0111 (12)
0.064 (2)
0.0044 (10)
0.0067 (9)
0.0119 (9)
0.0200 (11)
0.0214 (15)
0.0306 (14)
0.0167 (12)
0.0207 (16)
0.0050 (11)
0.0069 (10)
~0.0024 (11)

0.0034 (6)
~0.0009 (6)
~0.0020 (6)
0.0013 (7)
0.0064 (7)
~0.0019 (9)
~0.0020 (9)
~0.0003 (9)
~0.0109 (11)
~0.0043 (9)
~0.0030 (10)
~0.0113 (13)
~0.0059 (13)
~0.0073 (11)
~0.0247 (17)
0.0004 (8)
0.0017 (8)
0.0074 (10)
0.0111 (11)
0.0047 (10)
~0.0007 (9)
0.0031 (9)
0.0021 (10)
0.0048 (14)
0.0102 (12)
0.0021 (8)
~0.0005 (8)
~0.0060 (10)
~0.0122 (13)
~0.0030 (13)
0.0103 (12)
0.0037 (9)
0.0088 (11)
0.0000 (19)
~0.0050 (11)
~0.0011 (9)
0.0062 (9)
0.0050 (11)
~0.0155 (14)
0.0129 (13)
0.0193 (13)
0.0269 (19)
0.0125 (12)
0.0069 (10)
~0.0083 (12)
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Geometric parameters (A, ©)

Zn1—O1
Zn1—O08
Zn1—04
Znl—O6
Zn2—07
Zn2—02
Zn2—O03
Zn2—O05
01—Cl1
02—Cl1
03—Cl11
04—Cl11
05—C21
06—C21
06—Znli
07—C31
08—C31
Cl1—C2
C2—C9
C2—C3
C3—C5
C3—C4
C4—H4A
C4—H4B
C4—H4C
C5—C6
C5—HS5
C6—C8
Cc6—C7
C7—H7A
C7—H7B
C7—H7C
C8—C9
C8—HS8
C9—Cl10
C10—HI0A
C10—HI10B
C10—HI10C
Cl11—CI12
Cl12—C17
C12—C13
C13—Cl14
C13—C20
Cl14—C15
Cl4—H14
Cl15—Cl16

1.9361 (16)
1.9382 (15)
1.9436 (15)
1.9532 (15)
1.9258 (16)
1.9363 (16)
1.9492 (16)
1.9532 (15)
1.247 (3)
1.252 (3)
1.258 (3)
1.259 (3)
1.259 (2)
1.265 (2)
1.9532 (15)
1.259 (3)
1.260 (3)
1.497 (3)
1.387 (3)
1.396 (3)
1.391 (3)
1.500 (3)
0.9800
0.9800
0.9800
1.384 (3)
0.9500
1.386 (4)
1.510 (3)
0.9800
0.9800
0.9800
1.395 (4)
0.9500
1.513 (4)
0.9800
0.9800
0.9800
1.494 (3)
1.397 (3)
1.398 (3)
1.393 (3)
1.505 (3)
1.386 (4)
0.9500
1.384 (3)

C18—HI18B
C18—HI8C
C19—HI9A
CI19—HI19B
C19—HI9C
C20—H20A
C20—H20B
C20—H20C
C21—C22
C22—C23
C22—C27
C23—C24
C23—C30
C24—C25
C24—H24
C25—C26
C25—C29
C26—C27
C26—H26
C27—C28
C28—H28A
C28—H28B
C28—H28C
C29—H29A
C29—H29B
C29—H29C
C30—H30A
C30—H30B
C30—H30C
C31—C32
C32—C33
C32—C39
C33—C35
C33—C34
C34—H34A
C34—H34B
C34—H34C
C35—C36
C35—H35
C36—C38
C36—C37
C37—H37A
C37—H37B
C37—H37C
C38—C39
C38—H38

0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.497 (3)
1.394 (3)
1.402 (3)
1.394 (3)
1.508 (3)
1.385 (4)
0.9500
1.381 (4)
1.517 (4)
1.393 (4)
0.9500
1.497 (4)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.498 (3)
1.398 (3)
1.400 (3)
1.400 (4)
1.501 (4)
0.9800
0.9800
0.9800
1.377 (4)
0.9500
1.378 (4)
1.512 (4)
0.9800
0.9800
0.9800
1.391 (3)
0.9500
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C15—C19
Cl6—C17
Cl6—HI6
C17—C18
C18—HI8A

01—Zn1—08
O01—Zn1—04
08—Zn1—04
01—Znl—06'
08—Znl—O06'
04—Znl—06'
07—Zn2—02
07—Zn2—03
02—Zn2—O03
07—Zn2—O05
02—Zn2—O05
03—Zn2—05
C1—O1—Znl
C1—02—Zn2
C11—03—Zn2
C11—04—Znl
C21—0O5—Zn2
C21—06—Znli
C31—07—Zn2
C31—08—Znl
01—C1—02
01—C1—C2
02—C1—C2
C9—C2—C3
C9—C2—C1
C3—C2—Cl1
C5—C3—C2
C5—C3—C4
C2—C3—C4
C3—C4—H4A
C3—C4—H4B
H4A—C4—H4B
C3—C4—H4C
H4A—C4—HA4C
H4B—C4—H4C
C6—C5—C3
C6—C5—HS5
C3—C5—H5
C5—C6—C8
C5—C6—C7
C8—C6—C7
Co—CT7—HT7A

1.514 (3)
1.391 (3)
0.9500
1.506 (3)
0.9800

116.97 (8)
112.40 (7)
108.30 (7)
100.69 (7)
111.41 (6)
106.46 (6)
119.20 (7)
108.31 (7)
110.45 (8)
114.23 (7)
101.74 (7)
101.43 (6)
132.64 (15)
130.29 (15)
135.35 (15)
127.61 (15)
116.12 (13)
125.61 (14)
128.93 (15)
133.69 (15)
125.5 (2)
117.8 (2)
116.7 (2)
121.8 (2)
119.0 (2)
119.2 (2)
118.0 (2)
121.5 (2)
120.5 (2)
109.5

109.5

109.5

109.5

109.5

109.5
122.0 (2)
119.0

119.0

118.4 (2)
120.7 (2)
120.9 (2)
109.5

C39—C40

C40—H40A
C40—H40B
C40—H40C

HI9A—C19—HI19B
C15—C19—HI19C
HI9A—C19—H19C
H19B—C19—H19C
C13—C20—H20A
C13—C20—H20B
H20A—C20—H20B
C13—C20—H20C
H20A—C20—H20C
H20B—C20—H20C
05—C21—06
05—C21—C22
06—C21—C22
C23—C22—C27
C23—C22—C21
C27—C22—C21
C24—C23—C22
C24—C23—C30
C22—C23—C30
C25—C24—C23
C25—C24—H24
C23—C24—H24
C26—C25—C24
C26—C25—C29
C24—C25—C29
C25—C26—C27
C25—C26—H26
C27—C26—H26
C26—C27—C22
C26—C27—C28
C22—C27—C28
C27—C28—H28A
C27—C28—H28B
H28A—C28—H28B
C27—C28—H28C
H28A—C28—H28C
H28B—C28—H28C
C25—C29—H29A
C25—C29—H29B
H29A—C29—H29B
C25—C29—H29C
H29A—C29—H29C

1.506 (3)
0.9800
0.9800
0.9800

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
121.68 (19)
118.11 (18)
120.21 (18)
121.4 (2)
119.0 (2)
119.6 (2)
118.3 (2)
120.3 (2)
121.5 (2)
121.8 (3)
119.1
119.1
118.5 (2)
120.3 (3)
121.2 (3)
122.3 (3)
118.9
118.9
117.8 (2)
120.7 (2)
121.5 (2)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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C6—C7—H7B 109.5 H29B—C29—H29C 109.5
H7A—C7—H7B 109.5 C23—C30—H30A 109.5
C6—C7—HTC 109.5 C23—C30—H30B 109.5
H7A—C7—H7C 109.5 H30A—C30—H30B 109.5
H7B—C7—H7C 109.5 C23—C30—H30C 109.5
C6—C8—C9 121.8 (2) H30A—C30—H30C 109.5
C6—C8—HS 119.1 H30B—C30—H30C 109.5
C9—C8—HS 119.1 07—C31—08 1253 (2)
C2—C9—C8 118.1 (2) 07—C31—C32 117.2 (2)
C2—C9—C10 120.3 (2) 08—C31—C32 117.5(2)
C8—C9—C10 121.6 (2) C33—C32—C39 120.4 (2)
C9—C10—H10A 109.5 C33—C32—C31 119.2 (2)
C9—C10—HI10B 109.5 C39—C32—C31 120.4 (2)
HI0A—C10—HI10B 109.5 C32—C33—C35 118.0 (3)
C9—C10—H10C 109.5 C32—C33—C34 121.9 (2)
HI0A—C10—H10C 109.5 C35—C33—C34 120.1 (2)
H10B—C10—H10C 109.5 C33—C34—H34A 109.5
03—C11—04 125.1 (2) C33—C34—H34B 109.5
03—C11—C12 116.79 (18) H34A—C34—H34B 109.5
04—C11—C12 118.08 (19) C33—C34—H34C 109.5
C17—C12—C13 121.6 (2) H34A—C34—H34C 109.5
C17—C12—C11 118.95 (19) H34B—C34—H34C 109.5
C13—C12—C11 119.4 (2) C36—C35—C33 122.7 (2)
C14—C13—C12 117.7 (2) C36—C35—H35 118.7
C14—C13—C20 121.1 (2) C33—C35—H35 118.7
C12—C13—C20 121.2 (2) C35—C36—C38 117.8 (2)
C15—C14—C13 122.3 (2) C35—C36—C37 121.6 (3)
C15—C14—H14 118.9 C38—C36—C37 120.6 (3)
C13—C14—H14 118.9 C36—C37—H37A 109.5
Cl6—C15—Cl14 118.3(2) C36—C37—H37B 109.5
C16—C15—C19 120.6 (3) H37A—C37—H37B 109.5
C14—C15—C19 121.1 (2) C36—C37—H37C 109.5
C15—Cl16—C17 122.0 (2) H37A—C37—H37C 109.5
C15—C16—HI16 119.0 H37B—C37—H37C 109.5
C17—Cl16—HI16 119.0 C36—C38—C39 122.4 (3)
Cl6—C17—C12 118.1 (2) C36—C38—H38 118.8
Cl16—C17—C18 120.4 (2) C39—C38—H38 118.8
C12—C17—C18 121.44 (19) C38—C39—C32 118.7 (2)
C17—C18—HIBA 109.5 C38—C39—C40 119.4 (2)
C17—C18—HI18B 109.5 C32—C39—C40 121.9 (2)
HI8A—C18—HI18B 109.5 C39—C40—H40A 109.5
C17—C18—HI18C 109.5 C39—C40—H40B 109.5
HI8A—C18—H18C 109.5 H40A—C40—H40B 109.5
H18B—C18—HI18C 109.5 C39—C40—H40C 109.5
C15—C19—HI9%A 109.5 H40A—C40—H40C 109.5
C15—C19—HI19B 109.5 H40B—C40—H40C 109.5
Zn1—O1—C1—02 11.9 (4) Zn2—05—C21—06 -12.9(3)
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Zn1—O01—C1—C2
Zn2—02—C1—01
Zn2—02—C1—C2
01—C1—C2—C9
02—C1—C2—C9
01—C1—C2—C3
02—C1—C2—C3
C9—C2—C3—C5
C1—C2—C3—C5
C9—C2—C3—C4
Cl1—C2—C3—C4
C2—C3—C5—C6
C4—C3—C5—C6
C3—C5—C6—C8
C3—C5—C6—C7
C5—C6—C8—C9
C7T—C6—C8—C9
C3—C2—C9—C8
C1—C2—C9—C8
C3—C2—C9—C10
C1—C2—C9—C10
C6o—C8—C9—C2
C6—C8—C9—C10
Zn2—03—C11—04
Zn2—03—CI11—C12
Zn1—04—CI11—03
Zn1—04—CI11—C12
03—C11—C12—C17
04—C11—C12—C17
03—C11—C12—C13
04—C11—C12—C13
C17—C12—C13—C14
C11—C12—C13—C14
C17—C12—C13—C20
C11—C12—C13—C20
C12—C13—C14—C15
C20—C13—C14—C15
C13—C14—C15—C16
C13—C14—C15—C19
C14—C15—C16—C17
C19—C15—C16—C17
C15—C16—C17—C12
C15—C16—C17—C18
C13—C12—C17—C16
C11—C12—C17—Cl16

~167.94 (16)
12.8 (4)
~167.40 (16)
91.1 (3)
-88.7 (3)
-89.4 (3)
90.8 (3)
0.3 (4)
~179.1 2)
179.9 (2)
0.4 (3)

1.1 (4)
~178.4 (2)
~1.8 (4)
178.4 (2)
1.1 (4)
~179.1 3)
~1.0 (4)
178.5 (2)
178.5 (3)
~2.0 (4)
0.3 (4)
~179.2 (3)
11.1 (4)
~169.00 (16)
12.8 (3)
~167.06 (14)
~77.9 (3)
102.0 (2)
100.6 (2)
~79.5 (3)
~0.8 (3)
~179.3 (2)
179.3 (2)
0.8 (3)
~0.2 (4)
179.7 (2)
0.9 (4)
~177.3 (2)
~0.6 (4)
177.6 (2)
-0.3(3)
~178.7 (2)
1.1 (3)
179.6 (2)

Zn2—05—C21—C22
Znli—06—C21—05
Znli—06—C21—C22
05—C21—C22—C23
06—C21—C22—C23
05—C21—C22—C27
06—C21—C22—C27
C27—C22—C23—C24
C21—C22—C23—C24
C27—C22—C23—C30
C21—C22—C23—C30
C22—C23—C24—C25
C30—C23—C24—C25
C23—C24—C25—C26
C23—C24—C25—C29
C24—C25—C26—C27
C29—C25—C26—C27
C25—C26—C27—C22
C25—C26—C27—C28
C23—C22—C27—C26
C21—C22—C27—C26
C23—C22—C27—C28
C21—C22—C27—C28
Zn2—07—C31—08
Zn2—07—C31—C32
Zn1—08—C31—07
Zn1—08—C31—C32
07—C31—C32—C33
08—C31—C32—C33
07—C31—C32—C39
08—C31—C32—C39
C39—C32—C33—C35
C31—C32—C33—C35
C39—C32—C33—C34
C31—C32—C33—C34
C32—C33—C35—C36
C34—C33—C35—C36
C33—C35—C36—C38
C33—C35—C36—C37
C35—C36—C38—C39
C37—C36—C38—C39
C36—C38—C39—C32
C36—C38—C39—C40
C33—C32—C39—C38
C31—C32—C39—C38

166.21 (14)
~168.98 (14)
11.9 3)
~101.5 (2)
77.6 (3)
78.7 (3)
~102.2 (2)
2.8(3)
~177.0 (2)
~176.3 (2)
3.9(3)
~1.5(4)
177.6 (2)
~0.4 (4)
179.0 (3)
1.1 (4)
~178.3 (3)
0.1(4)
179.5 (2)
-2.1(3)
177.7 (2)
178.5 (2)
~1.7(3)
11.4 (3)
~169.20 (15)
13.8(3)
~165.51 (15)
-53.1(3)
126.3 (2)
126.1 (2)
~54.5 (3)
1.1 (3)
~179.6 (2)
~179.4 (2)
~0.2 (4)
~1.7 (4)
178.9 (3)
0.6 (4)
~179.2 (3)
0.9 (4)
~179.2 (2)
~1.4 (4)
~179.4 (2)
03(3)
~178.9 (2)
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C13—C12—C17—C18 179.4 (2) C33—C32—C39—C40 178.3 (2)
C11—C12—C17—C18 -2.1(3) C31—C32—C39—C40 -0.9 (3)

Symmetry codes: (i) —x, y—1/2, —z+1/2; (ii) —x, y+1/2, —z+1/2.
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