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The title compound, C;¢H36N*-CgHsN,0O,S™, crystallizes with
two formula units in the asymmetric unit. In both anions, the
oxadiazole ring is almost coplanar with the 2-hydroxyphenyl
ring. The anion structure is influenced by intramolecular O —
H- - -N hydrogen bonding. The crystal packing is stabilized by
intermolecular C—H---S, C—H-.--O, C—H---N and C—
H- - -7 interactions. One butyl group is disordered over two
positions, with site-occupancy factors of ca 0.6 and 0.4.

Related literature

For related structures, see: Du & Zhao (2004); Singh et al.
(2006); Singh et al. (2007); Stockhouse et al. (2001); Zhang et
al. (2002).
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Experimental

Crystal data

C,¢H3¢N"-CgHsN,O,S™
M, = 435.66
Monoclinic, onl/”

a =16.600 (6) A
b=13228 (5) A
¢=23957(9) A

B =97.710 (6)°

Data collection

Bruker APEXII CCD area-detector
diffractometer

V =5213 (3) A’

Z =8

Mo Ko radiation
u=015mm™!
T=173 (2) K

0.51 x 0.43 x 0.23 mm

Absorption correction: multi-scan
(SADABS; Bruker, 2004)
Tmin = 0.929, Tryax = 0.967
51583 measured reflections

12911 independent reflections
5952 reflections with 1 > 20(1)

Rin = 0.081

Refinement

R[F? > 20(F?)] = 0.050
wR(F?) = 0.150

S =0.99

12911 reflections

586 parameters

16 restraints

H atoms treated by a mixture of
independent and constrained
refinement

APmax =022 ¢ A7

APmin = =031 e A

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

Cgl is the centroid of the O1A4/C1A/N1A/N2A/C2A ring and Cg2 is the
centroid of the O1B/C1B/N1B/N2B/C2B ring.

D—H---A D—H H---A D---A D—H---A
02A—H2A.- - N2A 0.90 (3) 1.86 (3) 2.665 (3) 148 (3)
O2B—H2B- - -N2B 0.87 (3) 1.90 (3) 2.645 (3) 143 (3)
C11B—HI11C- - -N1B! 0.99 247 3.440 (16) 165
C21A—H21A- - -N1B' 0.99 2.57 3.551 (3) 172
C31B—H31D---O2B 0.99 2.58 3.511 (3) 157
C41A—H41B. - -S1B" 0.99 2.79 3.520 (3) 131
C11C—HI1E- - -N1B 0.99 242 3.38 (3) 163
C41B—H41C- - -N14 0.99 2.52 3.459 (3) 157
C24B—H24E- - -Cgl 0.99 2.92 3.863 (3) 159
C42A—H42B. - -Cg2't 0.99 2.93 3.576 (3) 125

Symmetry codes: (i)
—x+3y+5—z+3

—x+1,—y+1,—z+1; (i) x+L-y+3z-% (i)

Data collection: APEX2 (Bruker, 2006); cell refinement: APEX2;
data reduction: SAINT (Bruker, 2005); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Bruker, 2000); software used to prepare material for
publication: SHELXTL.

RJB acknowledges the Naval Research Laboratory for
access to their diffractometers.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CI2477).
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Tetrabutylammonium 5-(2-hydroxyphenyl)-1,3,4-oxadiazole-2-thiolate

N. K. Singh, A. K. Pandey, M. Singh, M. K. Bharty and R. J. Butcher

Comment

The title compound was synthesized by the ring closure reaction of the product obtained by the reaction of carbon disulfide
with salicylic acid hydrazide in the presence of a base, followed by the addition of tetrabutylammoniumbromide in ethanolic

medium.

The compound crystallizes in the monoclinic space group P21/n with two formula units in the asymmetric unit. The
contents of the asymmetric unit, together with the atom-labelling scheme, are shown in Fig 1. The bond lengths and angles
of the 1,3,4-oxadiazole ring are in good agreement with the values quoted in previous reports (Zhang et al., 2002; Singh
et al. 2006, 2007; Stockhouse et al. 2001; Du & Zhao, 2004). The CIA—NI1A [1.312 (3) A] and C1B—N1B [1.308 (3)
A] bond lengths are intermediate between 1.47 A for a C—N single bond and 1.29 A for a C=N double bond, and are
significantly longer than the C2A—N2A [1.287 (3) A] and C2B—N2B [1.290 (3) A] bond lengths. The C—S bond distances
[SIA—C1A =1.674 (3) A and SIB—CI1B [1.684 (2) A] are also intermediate between 1.82 A for a C—S single bond and
1.56 A for a C=S double bond.

In both molecules, the oxadiazole ring is almost coplanar with the 2-hydroxyphenyl ring. The dihedral angle between

the two rings is 6.6 (1)° for molecule A and 1.4 (1)° for molecule B.

The molecular structure of each independent anion is influenced by O2A-H2A-"N2A or O2B-H2B-‘N2B intramolecu-
lar hydrogen bonding. In the crystal structure, weak intermolecular C—H:--S, C—H--'N, and C—H---O interactions are ob-
served (Table 1). In addition, the crystal packing is reinforced by weak intermolecular C—H:-'w interactions involving the
C42A—H42B bond and the O1B/C1B/N1B/N2B/C2B ring [H--ring centroid = 2.92 A, C21B--ring centroid = 3.578 (3) A].
Thus the planarity of the two rings, n-electron delocalization, intermolecular and intramolecular interactions all contribute

to stabilize the structure of the compound.

Experimental

Compound (I) was synthesized by adding CS» (2.4 ml, 40 mmol) to a solution of salicylic acid hydrazide (3.04 g, 20 mmol)
in ethanol (15 ml) in the presence of KOH (1.12 g, 20 mmol) and stirring the reaction mixture for 2 h at room temperature.
The solid product obtained in the above reaction was dissolved in EtOH-H7O mixture (75:25 v/v) and an EtOH solution of
tetrabutylammonium bromide (3.22 g, 10 mmol) was added. The resulting dirty yellow solution was concentrated at room
temperature to obtain solid of compound (I). The solid product was dissolved in minimum amount of ethanol (20 ml), to
which water was added drop wise whereupon the impurity settled out. The solution was decanted and after evaporation of
the solvent compound (I) solidified. White single crystals of (I) (m.p. 347 K) suitable for X-ray analysis were obtained by
slow evaporation of a methanol solution over a period of 5 d. (yield 2.90 g, 68.75%): Analysis calculated: C 66.16, H 9.48,

N 9.64%; found for Co4H41N305S (435.66): C 66.10, H 9.43, N 9.68%; IR (KBr, v em  1): 3441 (OH), 1288 (C—O), 1601
(C=N), 1070 (N—N), 902 (C—S); '3C NMR (CDCl3, TMS): 179.78 (C1A), 160.81 (C2A), 124.71 (C3A), 160.25 (C4A),
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133.35(C5A), 129.33 (C6A), 118.10 (C7A), 128.91 (C8A), 57.52 (C11A, C21A, C31A,C41A),23.04 (C12A, C22A, C32A,
C32B, C42A), 19.16 (C13A, C23A, C33A, C43A), 13.42 (C14A, C24A, C34A, C44A).

Refinement

All H atoms were initially located in a difference Fourier map. C-bound H atoms were then constrained to an ideal geometry
with C—H distances in the range of 0.95-0.99 A and Ujso(H) = 1.2Ueq(C). O-bound H atoms were refined freely. One of

the n-butyl arms of one of the two tetrabutylammonium cations is disordered over two conformations with occupancies of

0.641 (7) and 0.359 (7). Both conformers were constrained to have similar geometries.

Figures

Fig. 1. The asymmetric unit of the title compound, showing the atom-numbering scheme. Dis-
placement ellipsoids are drawn at the 20% probability level. All H atoms, except H2A and
H2B, are omitted for clarity.

Fig. 2. The unit-cell contents of the title compound, showing intramolecular and intermolecu-
lar interactions as dashed lines.

Tetrabutylammonium 5-(2-hydroxyphenyl)-1,3,4-oxadiazole-2-thiolate

Crystal data
C]6H36N+'C8H5NZOZS_ Fopo = 1904
M, = 435.66 Dy=1.110Mgm >
.. Mo Ka radiation
Monoclinic, P2/n A= 071073 A
Hall symbol: -P 2yn Cell parameters from 7605 reflections
a=16.600 (6) A 0=2.2-24.2°
c=23.957(9) A =173 (2)K
B=97.710 (6)° Plate, colorless
V=5213 (3) A} 0.51 x 0.43 x 0.23 mm
Z=8
Data collection
Bruker APEXII CCD area-detector 12911 independent reflections
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diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=1732)K

¢ and ® scans

Absorption correction: multi-scan
(SADABS; Bruker, 2004)

Tmin = 0.929, Tnax = 0.967

51583 measured reflections

Refinement
Refinement on 7~

Least-squares matrix: full
R[F* > 26(F?)] = 0.050

WR(F?) =0.150
5=0.99

12911 reflections

586 parameters

16 restraints

5952 reflections with /> 20(J)
Rint =0.081

Omax = 28.4°

Omin = 1.4°

h=-21-22

k=-17—-17
[=-32—29

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/[62(F4?) + (0.0458P)* + 2.3996P]
where P = (F,> + 2F.)/3
(A/6)max = 0.001
APmax =022 ¢ A3
Apmin =—031e A3

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 F* against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > 2sigma(F2) is used only for calculat-

ing R-factors(gt) efc. 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 (/fZ )

x y z Uiso™/Ueq Occ. (<1)
S1A 0.37223 (4) 0.70771 (5) 0.20112 (3) 0.0557 (2)
Ol1A 0.30749 (9) 0.60789 (11) 0.10893 (6) 0.0412 (4)
02A 0.31975 (14) 0.31664 (15) 0.04194 (10) 0.0702 (6)
H2A 0.3507 (19) 0.347 (2) 0.0708 (13) 0.079 (11)*
NI1A 0.39980 (12) 0.51807 (15) 0.16416 (9) 0.0465 (5)
N2A 0.36975 (13) 0.46067 (15) 0.11638 (9) 0.0471 (5)
Cl1A 0.36270 (14) 0.60585 (19) 0.15926 (10) 0.0416 (6)
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C2A
C3A
C4A
C5A
H5A
C6A
Ho6A
C7A
H7A
C8A
H8A
S1B
O1B
02B
H2B
N1B
N2B
CIB
C2B
C3B
C4B
C5B
H5B
C6B
Hé6B
C7B
H7B
C8B
H&B
N1
CIl1A
H11A
H11B
CI2A
HI12A
H12B
CI3A
HI13A
H13B
CIl4A
H14A
H14B
H14C
C21A
H21A
H21B
C22A
H22A
H22B

0.31688 (15)
0.26839 (15)
0.27140 (17)
0.22353 (19)
0.2256
0.17315 (18)
0.1405
0.16958 (18)
0.1346
0.21686 (16)
0.2143
0.34712 (4)
0.27317 (9)
0.31007 (11)
0.3400 (18)
0.38606 (12)
0.35079 (12)
0.33942 (14)
0.28563 (14)
0.22823 (15)
0.24315 (15)
0.18907 (16)
0.1994
0.12055 (18)
0.0838
0.10472 (19)
0.0570
0.15880 (16)
0.1485
0.64839 (11)
0.63841 (15)
0.6500
0.6799
0.55586 (16)
0.5450
0.5131
0.55304 (18)
0.6037
0.5505
0.4807 (2)
0.4817
0.4303
0.4835
0.59405 (14)
0.6053
0.5369
0.60217 (16)
0.5795
0.6603

0.51541 (18)
0.48733 (19)
0.3875 (2)
0.3599 (2)
0.2926
0.4302 (3)
0.4108
0.5278 (3)
0.5754
0.5564 (2)
0.6240
0.71102 (5)
0.60672 (11)
0.33542 (13)
0.360 (2)
0.53313 (14)
0.47286 (14)
0.61234 (17)
0.51866 (17)
0.48426 (17)
0.39264 (18)
0.3588 (2)
0.2972
0.4140 (2)
0.3901
0.5043 (2)
0.5417
0.5394 (2)
0.6018
0.57678 (14)
0.64087 (18)
0.7121
0.6194
0.6366 (2)
0.5668
0.6552
0.7082 (2)
0.7010
0.7785
0.6891 (3)
0.7374
0.6976
0.6201
0.61311 (17)
0.5713
0.6007
0.72338 (19)
0.7668
0.7408

0.08591 (10)
0.03352 (10)
0.01407 (12)
~0.03591 (13)
~0.0496
~0.06550 (13)
~0.0994
~0.04651 (12)
~0.0672
0.00271 (11)
0.0158
0.67823 (3)
0.59033 (6)
0.50700 (8)
0.5362 (12)
0.63132 (9)
0.58594 (8)
0.63338 (10)
0.56379 (10)
0.51656 (10)
0.49015 (10)
0.44487 (11)
0.4267
0.42610 (12)
0.3951
0.45203 (12)
0.4392
0.49666 (11)
0.5140
0.20150 (8)
0.14823 (10)
0.1591
0.1246
0.11253 (11)
0.0986
0.1358
0.06317 (11)
0.0460
0.0770
0.01852 (13)
~0.0124
0.0351
0.0041
0.24331 (10)
0.2777
0.2271
0.26044 (11)
0.2285
0.2706

0.0404 (6)
0.0438 (6)
0.0529 (7)
0.0657 (8)
0.079*
0.0691 (9)
0.083*
0.0664 (9)
0.080*
0.0542 (7)
0.065*
0.04552 (17)
0.0396 (4)
0.0498 (5)
0.071 (10)*
0.0424 (5)
0.0416 (5)
0.0374 (5)
0.0370 (5)
0.0390 (6)
0.0416 (6)
0.0496 (7)
0.060*
0.0571 (7)
0.069*
0.0642 (8)
0.077*
0.0522 (7)
0.063*
0.0375 (5)
0.0413 (6)
0.050*
0.050*
0.0500 (7)
0.060*
0.060*
0.0634 (8)
0.076*
0.076*
0.0829 (10)
0.124*
0.124*
0.124*
0.0403 (6)
0.048*
0.048*
0.0482 (6)
0.058*
0.058*
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C23A
H23A
H23B
C24A
H24A
H24B
H24C
C31A
H31A
H31B
C32A
H32A
H32B
C33A
H33A
H33B
C34A
H34A
H34B
H34C
C41A
H41A
H41B
C42A
H42A
H42B
C43A
H43A
H43B
C44A
H44A
H44B
H44C
N2

Cl1B
H11C
H11D
CI12B
H12C
H12D
CI13B
H13C
H13D
Cl14B
H14D
HI14E
H14F
Cl1C
HI11E

0.55669 (16)
0.5847
0.5011
0.5515 (2)
0.5218
0.5228
0.6064
0.62430 (14)
0.5664
0.6291
0.67344 (16)
0.6709
0.7311
0.64023 (18)
0.5832
0.6405
0.6894 (2)
0.6657
0.7457
0.6884
0.73787 (14)
0.7703
0.7510
0.76561 (14)
0.7463
0.7424
0.85770 (15)
0.8762
0.8801
0.89112 (17)
0.9506
0.8741
0.8702
0.37404 (12)
0.4069 (10)
0.4665
0.3972
0.3747 (8)
0.3885
0.3147
0.4091 (5)
0.3982
0.4688
0.3731 (5)
0.3971
0.3142
0.3846
0.410 (2)
0.4692

0.7419 (2)
0.7058
0.7139
0.8540 (2)
0.8625
0.8898
0.8817
0.46778 (16)
0.4663
0.4300
0.41286 (18)
0.4507
0.4090
0.30731 (19)
0.3119
0.2712
0.2470 (2)
0.1794
0.2410
0.2817
0.58491 (17)
0.5604
0.6574
0.52838 (18)
0.4576
0.5605
0.5303 (2)
0.6015
0.4995
0.4743 (2)
0.4780
0.4034
0.5054
0.39697 (14)
0.4927 (8)
0.4849
0.5493
0.5252 (6)
0.4726
0.5300
0.6269 (5)
0.6349
0.6269
0.7151 (5)
0.7781
0.7165
0.7083
0.4999 (15)
0.4931

0.31053 (11)
0.3438
0.3022
0.32434 (14)
0.3567
0.2918
0.3334
0.18865 (10)
0.1721
0.2246
0.14902 (11)
0.1132
0.1661
0.13752 (12)
0.1193
0.1737
0.09976 (13)
0.0935
0.1179
0.0635
0.22524 (10)
0.1962
0.2317
0.27942 (10)
0.2760
0.3110
0.29096 (11)
0.2941
0.2587
0.34442 (12)
0.3498
0.3413
0.3767
0.33340 (9)
0.3637 (6)
0.3727
0.3366
0.4176 (3)
0.4467
0.4102
0.4404 (3)
0.4798
0.4406
0.4062 (3)
0.4224
0.4066
0.3673
0.3510 (12)
0.3647

0.0540 (7)
0.065*

0.065*

0.0763 (10)

0.114*

0.114*

0.114*

0.0396 (6)

0.047*

0.047*

0.0474 (6)

0.057*

0.057*

0.0574 (7)

0.069*

0.069*

0.0681 (9)

0.102*

0.102*

0.102*

0.0406 (6)

0.049*

0.049*

0.0436 (6)

0.052*

0.052*

0.0505 (7)

0.061*

0.061*

0.0611 (8)

0.092*

0.092*

0.092*

0.0435 (5)

0.043 (2) 0.641 (7)
0.051* 0.641 (7)
0.051* 0.641 (7)
0.052 (2) 0.641 (7)
0.063* 0.641 (7)
0.063* 0.641 (7)
0.074 (2) 0.641 (7)
0.089* 0.641 (7)
0.089* 0.641 (7)
0.107 (3) 0.641 (7)
0.160* 0.641 (7)
0.160% 0.641 (7)
0.160% 0.641 (7)
0.050 (5) 0.359 (7)
0.060* 0.359 (7)

sup-5



supplementary materials

H11F
C12C
HI12E
H12F
C13C
HI13E
H13F
C14C
H14G
H14H
H141

C21B
H21C
H21D
C22B
H22C
H22D
C23B
H23C
H23D
C24D
H24D
H24E
H24F
C31B
H31C
H31D
C32B
H32C
H32D
C33B
H33C
H33D
C34B
H34D
H34E
H34F
C41B
H41C
H41D
C42B
H42C
H42D
C43B
H43C
H43D
C44B
H44D
H44E

0.4038
0.3654 (13)
0.3743
0.3063
0.3997 (8)
0.4592
0.3897
0.3624 (6)
0.3865
0.3730
0.3036
0.28409 (14)
0.2660
0.2535
0.26181 (17)
0.3034
0.2611
0.17851 (19)
0.1396
0.1588
0.1803 (2)
0.1256
0.1986
0.2178
0.38041 (15)
0.3556
0.3478
0.46590 (16)
0.4897
0.5003
0.46514 (18)
0.5200
0.4267
0.4413 (2)
0.4422
0.4799
0.3865
0.42319 (15)
0.4168
0.4813
0.40114 (17)
0.4079
0.3435
0.45533 (17)
0.4516
0.5124
0.4340 (2)
04712
0.3780

0.5470
0.5394 (10)
0.4943
0.5432
0.6445 (8)
0.6394
0.6884
0.6929 (8)
0.7598
0.6504
0.6997
0.40714 (19)
0.3443
0.4130
0.4962 (2)
0.5043
0.5588
0.4807 (3)
0.4579
0.5461
0.4042 (3)
0.3969
0.3388
0.4270
0.31129 (18)
0.2502
0.3293
0.2847 (2)
0.3429
0.2707
0.1922 (2)
0.1837
0.2047
0.0947 (2)
0.0391
0.0804
0.1015
0.37380 (18)
0.4309
0.3704
0.2770 (2)
0.2186
0.2796
0.2639 (2)
0.3254
0.2573
0.1731 (3)
0.1691
0.1797

0.3186
0.3978 (5)
0.4310
0.3847
0.4127 (4)
0.4235
0.3790
0.4603 (4)
0.4683
0.4940
0.4495
0.31129 (12)
0.2909
0.3439
0.27233 (14)
0.2466
0.2949
0.23776 (15)
0.2630
0.2211
0.19130 (15)
0.1704
0.2076
0.1656
0.37581 (11)
0.3568
0.4061
0.40281 (11)
0.4252
0.3730
0.44100 (12)
0.4625
0.4685
0.40990 (14)
0.4370
0.3833
0.3893
0.28570 (11)
0.2588
0.3016
0.25339 (12)
0.2795
0.2361
0.20792 (11)
0.1842
0.2259
0.17077 (14)
0.1424
0.1520

0.060*
0.050 (3)
0.060*
0.060*
0.059 (3)
0.071*
0.071*
0.083 (4)
0.124*
0.124*
0.124*
0.0487 (7)
0.058*
0.058*
0.0681 (9)
0.082*
0.082*
0.0759 (10)
0.091*
0.091*
0.0870 (11)
0.130%
0.130%
0.130%
0.0438 (6)
0.053*
0.053*
0.0527 (7)
0.063*
0.063*
0.0591 (8)
0.071*
0.071*
0.0763 (10)
0.114*
0.114*
0.114*
0.0447 (6)
0.054*
0.054*
0.0578 (7)
0.069*
0.069*
0.0533 (7)
0.064*
0.064*
0.0787 (10)
0.118*
0.118*

0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
0.359 (7)
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H44F

0.4388

0.1117

Atomic displacement parameters (142 )

S1A
O1A
02A
NIA
N2A
CIA
C2A
C3A
C4A
C5A
C6A
C7A
C8A
S1B
O1B
02B
N1B
N2B
CIB
C2B
C3B
C4B
C5B
C6B
C7B
C8B
N1
CIl1A
CI2A
CI3A
Cl4A
C21A
C22A
C23A
C24A
C31A
C32A
C33A
C34A
C41A
C42A
C43A
C44A

Ull

0.0585 (4)
0.0441 (10)
0.0852 (16)
0.0467 (12)
0.0516 (13)
0.0400 (14)
0.0426 (14)
0.0427 (14)
0.0529 (17)
0.065 (2)
0.0542 (19)
0.0557 (18)
0.0514 (16)
0.0513 (4)
0.0439 (9)
0.0505 (11)
0.0405 (11)
0.0427 (12)
0.0381 (13)
0.0432 (14)
0.0465 (14)
0.0482 (15)
0.0600 (17)
0.0644 (19)
0.071 (2)
0.0615 (17)
0.0410 (11)
0.0478 (15)
0.0507 (16)
0.0642 (19)
0.086 (2)
0.0397 (13)
0.0485 (15)
0.0493 (16)
0.069 (2)
0.0431 (14)
0.0490 (15)
0.0730 (19)
0.093 (2)
0.0349 (13)
0.0430 (14)
0.0399 (14)
0.0508 (17)

U22

0.0526 (4)
0.0398 (9)
0.0477 (12)
0.0457 (12)
0.0426 (12)
0.0481 (15)
0.0386 (13)
0.0504 (15)
0.0539 (16)
0.073 (2)
0.106 (3)
0.096 (2)
0.0648 (17)
0.0428 (3)
0.0357 (8)
0.0465 (10)
0.0397 (11)
0.0388 (11)
0.0398 (13)
0.0340 (12)
0.0371 (12)
0.0403 (13)
0.0452 (14)
0.0609 (18)
0.0609 (18)
0.0459 (15)
0.0337 (10)
0.0391 (13)
0.0569 (16)
0.078 (2)
0.100 (3)
0.0449 (14)
0.0479 (15)
0.0656 (18)
0.079 (2)
0.0350 (12)
0.0422 (14)
0.0462 (15)
0.0500 (16)
0.0385 (13)
0.0421 (13)
0.0529 (16)
0.0596 (17)

0.1938

U33

0.0529 (4)
0.0383 (9)
0.0773 (16)
0.0459 (13)
0.0471 (13)
0.0365 (13)
0.0414 (14)
0.0404 (14)
0.0546 (17)
0.062 (2)
0.0481 (18)
0.0457 (17)
0.0457 (16)
0.0421 (4)
0.0380 (9)
0.0533 (12)
0.0464 (12)
0.0430 (12)
0.0346 (13)
0.0354 (13)
0.0341 (13)
0.0385 (14)
0.0456 (15)
0.0440 (16)
0.0546 (18)
0.0462 (16)
0.0383 (11)
0.0385 (13)
0.0424 (15)
0.0485 (16)
0.059 (2)
0.0369 (13)
0.0483 (15)
0.0462 (16)
0.083 (2)
0.0407 (14)
0.0531 (16)
0.0560 (17)
0.066 (2)
0.0484 (15)
0.0452 (14)
0.0579 (17)
0.0685 (19)

0.118%*

U12

0.0059 (3)
0.0044 (8)
0.0024 (11)
0.0045 (10)
0.0040 (10)
0.0001 (11)
~0.0001 (11)
~0.0037 (12)
~0.0054 (14)
~0.0159 (17)
~0.0170 (19)
0.0006 (17)
0.0025 (14)
0.0025 (3)
0.0056 (7)
0.0046 (9)
0.0028 (9)
0.0038 (9)
~0.0010 (11)
0.0015 (11)
~0.0001 (11)
~0.0020 (12)
~0.0118 (13)
~0.0100 (15)
0.0086 (15)
0.0075 (13)
~0.0015 (9)
~0.0009 (11)
0.0006 (13)
0.0110 (16)
0.019 (2)
0.0021 (11)
~0.0034 (12)
0.0028 (13)
~0.0044 (17)
~0.0028 (11)
0.0000 (12)
~0.0051 (14)
0.0072 (16)
~0.0028 (10)
~0.0035 (11)
0.0005 (12)
0.0023 (14)

U13

~0.0040 (3)
0.0005 (8)
0.0094 (13)
0.0019 (10)
0.0067 (11)
0.0041 (11)
0.0102 (12)
0.0129 (12)
0.0169 (14)
0.0195 (17)
0.0126 (15)
0.0012 (14)
0.0038 (13)
0.0049 (3)
0.0007 (8)
0.0100 (10)
0.0041 (10)
0.0049 (10)
0.0057 (11)
0.0114 (11)
0.0076 (11)
0.0142 (12)
0.0139 (14)
~0.0006 (14)
~0.0146 (16)
~0.0043 (14)
0.0069 (9)
0.0112 (12)
0.0066 (13)
0.0103 (15)
~0.0053 (18)
0.0082 (11)
0.0069 (13)
0.0029 (13)
0.0165 (18)
0.0059 (11)
0.0153 (13)
0.0199 (15)
0.0276 (18)
0.0051 (11)
0.0031 (12)
0.0032 (13)
~0.0082 (15)

U23

~0.0101 (3)
0.0001 (8)
~0.0132 (11)
0.0042 (10)
0.0010 (10)
0.0043 (11)
0.0004 (11)
~0.0027 (12)
~0.0099 (14)
~0.0236 (17)
~0.0217 (19)
~0.0049 (17)
~0.0029 (14)
~0.0048 (3)
~0.0002 (7)
~0.0082 (9)
0.0003 (10)
~0.0010 (9)
0.0039 (11)
0.0001 (11)
0.0038 (11)
0.0033 (11)
~0.0070 (12)
~0.0033 (14)
0.0024 (15)
~0.0007 (12)
0.0021 (9)
0.0073 (11)
0.0110 (13)
0.0168 (16)
0.0095 (19)
0.0023 (11)
~0.0073 (13)
~0.0111 (14)
~0.0340 (19)
~0.0002 (11)
~0.0013 (12)
~0.0043 (13)
~0.0101 (15)
0.0016 (11)
0.0019 (12)
0.0000 (13)
0.0051 (15)
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N2

Cl1B
CI12B
CI13B
Cl14B
Cl1C
C12C
C13C
C14C
C21B
C22B
C23B
C24D
C31B
C32B
C33B
C34B
C41B
C42B
C43B
C44B

0.0394 (11)
0.041 (4)
0.069 (5)
0.106 (5)
0.153 (7)
0.064 (9)
0.059 (7)
0.089 (7)
0.101 (8)
0.0386 (14)
0.0532 (18)
0.0566 (19)
0.068 (2)
0.0462 (15)
0.0491 (16)
0.0589 (18)
0.085 (2)
0.0421 (14)
0.0518 (16)
0.0580 (17)
0.082 (2)

Geometric parameters (4, °)

SIA—CIA

O1A—C2A
O1A—CI1A
02A—C4A
O02A—H2A
NI1IA—CIA
NIA—N2A
N2A—C2A
C2A—C3A
C3A—CBA
C3A—C4A
C4A—CS5A
C5A—C6A
C5A—H5A
C6A—CT7A
C6A—HO6A
C7A—CBA
C7A—H7A
C8A—HS8A
S1B—C1B

01B—C2B
01B—CI1B
02B—C4B
02B—H2B
N1B—CI1B

0.0412 (11)
0.037 (4)
0.046 (3)
0.058 (4)
0.069 (4)
0.037 (7)
0.052 (6)
0.039 (6)
0.076 (7)
0.0501 (15)
0.0639 (19)
0.084 (2)
0.108 (3)
0.0426 (14)
0.0590 (16)
0.0642 (18)
0.0587 (19)
0.0479 (15)
0.0629 (18)
0.0592 (17)
0.084 (2)

1.674 (3)
1.359 (3)
1.413 (3)
1.351 (3)
0.90 (3)
1312 (3)
1.408 (3)
1.287 (3)
1.446 (3)
1.394 (3)
1.403 (4)
1.394 (4)
1.382 (4)
0.95
1.372 (4)
0.95
1.379 (4)
0.95
0.95
1.684 (2)
1.356 (3)
1.405 (3)
1.360 (3)
0.87 (3)
1.308 (3)

0.0523 (13)
0.054 (6)
0.045 (5)
0.063 (5)
0.106 (6)
0.056 (10)
0.038 (8)
0.048 (7)
0.078 (7)
0.0592 (17)
0.089 (2)
0.088 (2)
0.083 (3)
0.0448 (14)
0.0508 (16)
0.0552 (17)
0.086 (2)
0.0461 (15)
0.0613 (18)
0.0432 (15)
0.073 (2)

~0.0026 (9)
~0.007 (3)
~0.004 (3)
-0.011 3)
0.009 (4)
~0.010 (6)
~0.008 (5)
0.001 (5)
~0.005 (6)
0.0017 (12)
0.0089 (15)
0.0223 (17)
0.007 (2)
~0.0034 (11)
~0.0009 (13)
0.0073 (15)
0.0119 (17)
0.0006 (12)
~0.0039 (14)
0.0079 (14)
0.0012 (19)

C41A—C42A
C41A—H41A
C41A—H41B
C42A—C43A
C42A—H42A
C42A—H42B
C43A—C44A
C43A—H43A
C43A—H43B
C44A—H44A
C44A—H44B
C44A—H44C
N2—C31B

N2—C41B

N2—C21B

N2—C11B

N2—C11C

C11B—C12B
Cl1B—HI11C
C11B—H11D
C12B—C13B
C12B—H12C
C12B—H12D
C13B—C14B
C13B—H13C

0.0149 (10)
0.022 (4)
0.017 (4)
0.029 (5)
0.047 (5)
0.033 (7)
0.005 (7)
0.008 (7)
0.035 (6)
0.0132 (13)
0.0155 (17)
0.0136 (18)
0.004 (2)
0.0144 (12)
0.0094 (13)
0.0112 (14)
0.015 (2)
0.0135 (12)
0.0170 (15)
0.0093 (14)
0.0229 (19)

0.0011 (10)
0.004 (4)
~0.005 (3)
~0.011 (4)
~0.006 (4)
0.000 (7)
0.005 (5)
~0.007 (5)
~0.031 (6)
0.0060 (13)
0.0235 (18)
0.022 (2)
0.025 (2)
0.0032 (12)
0.0038 (14)
0.0100 (15)
0.0084 (18)
0.0061 (12)
~0.0074 (15)
0.0002 (13)
~0.0195 (19)

1.515 (3)

0.99

0.99

1.517 (3)

0.99

0.99

1.519 (4)

0.99

0.99

0.98

0.98

0.98

1.516 (3)

1.522 (3)

1.522 (3)

1.524 (5)

1.526 (8)

1.523 (6)

0.99

0.99

1.534 (5)

0.99

0.99

1.504 (6)

0.99
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N1B—N2B
N2B—C2B
C2B—C3B
C3B—C8B
C3B—C4B
C4B—C5B
C5B—C6B
C5B—H5B
C6B—C7B
C6B—H6B
C7B—C8B
C7B—H7B
C8B—HSB
NI—C21A
N1I—C31A
N1—C41A
N1I—C11A
CI1A—CI12A
CI1A—HI11A
CI1A—HI11B
CI12A—CI13A
CI2A—HI2A
CI12A—HI12B
CI3A—C14A
CI3A—HI3A
CI3A—HI13B
Cl4A—HI14A
Cl14A—H14B
Cl14A—H14C
C21A—C22A
C21A—H21A
C21A—H21B
C22A—C23A
C22A—H22A
C22A—H22B
C23A—C24A
C23A—H23A
C23A—H23B
C24A—H24A
C24A—H24B
C24A—H24C
C31A—C32A
C31A—H31A
C31A—H31B
C32A—C33A
C32A—H32A
C32A—H32B
C33A—C34A
C33A—H33A

1.410 (3)
1.290 (3)
1.451 (3)
1.393 (3)
1.404 (3)
1.386 (3)
1.375 (4)
0.95
1.387 (4)
0.95
1.381 (3)
0.95
0.95
1.513 (3)
1.517 (3)
1.521 (3)
1.523 (3)
1.516 (3)
0.99
0.99
1.511 (4)
0.99
0.99
1.518 (4)
0.99
0.99
0.98
0.98
0.98
1.516 (3)
0.99
0.99
1.521 (4)
0.99
0.99
1.524 (4)
0.99
0.99
0.98
0.98
0.98
1.517 (3)
0.99
0.99
1.513 (3)
0.99
0.99
1.523 (4)
0.99

C13B—H13D
C14B—H14D
C14B—HI14E
C14B—H14F

Clic—Ci12C
Cl11C—HII1E

Cl11C—HI11F

C12C—C13C
CI12C—HI12E
C12C—HI12F

C13C—C14C
CI13C—HI13E
C13C—HI13F

C14C—H14G
C14C—H14H
Cl14C—H141

C21B—C22B
C21B—H21C
C21B—H21D
C22B—C23B
C22B—H22C
C22B—H22D
C23B—C24D
C23B—H23C
C23B—H23D
C24D—H24D
C24D—H24E
C24D—H24F
C31B—C32B
C31B—H31C
C31B—H31D
C32B—C33B
C32B—H32C
C32B—H32D
C33B—C34B
C33B—H33C
C33B—H33D
C34B—H34D
C34B—H34E
C34B—H34F

C41B—C42B
C41B—H41C
C41B—H41D
C42B—C43B
C42B—H42C
C42B—H42D
C43B—C44B
C43B—H43C
C43B—H43D

0.99
0.98
0.98
0.98
1.521 (8)
0.99
0.99
1.527 (7)
0.99
0.99
1.510 (7)
0.99
0.99
0.98
0.98
0.98
1.518 (4)
0.99
0.99
1.528 (4)
0.99
0.99
1.508 (5)
0.99
0.99
0.98
0.98
0.98
1.520 (3)
0.99
0.99
1.530 (4)
0.99
0.99
1.515 (4)
0.99
0.99
0.98
0.98
0.98
1.516 (3)
0.99
0.99
1.513 (4)
0.99
0.99
1.508 (4)
0.99
0.99
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C33A—H33B
C34A—H34A
C34A—H34B
C34A—H34C

C2A—01A—CIl1A
C4A—02A—H2A
CIA—NI1A—N2A
C2A—N2A—NI1A
NIA—CIA—OI1A
NIA—CIA—SIA
O1A—Cl1A—SIA
N2A—C2A—O1A
N2A—C2A—C3A
O1A—C2A—C3A
C8A—C3A—C4A
C8A—C3A—C2A
C4A—C3A—C2A
02A—C4A—CS5A
02A—C4A—C3A
C5A—C4A—C3A
C6A—C5A—C4A
C6A—C5A—HSA
C4A—C5A—HSA
C7A—C6A—C5A
C7A—C6A—HG6A
C5A—C6A—HG6A
C6A—CT7TA—CBA
C6A—CT7A—HT7A
C8A—CT7A—HT7A
C7A—C8A—C3A
C7A—CR8A—HSA
C3A—CR8A—HSA
C2B—0O1B—CI1B

C4B—02B—H2B
C1B—N1B—N2B
C2B—N2B—N1B
N1B—C1B—OI1B
N1B—C1B—SI1B

01B—C1B—S1B

N2B—C2B—O1B
N2B—C2B—C3B

01B—C2B—C3B

C8B—C3B—C4B

C8B—C3B—C2B

C4B—C3B—C2B

02B—C4B—C5B

02B—C4B—C3B

C5B—C4B—C3B

C6B—C5B—C4B

0.99
0.98
0.98
0.98

103.44 (18)
108 (2)
107.08 (19)
107.33 (19)
109.6 (2)
130.76 (19)
119.60 (17)
112.5 (2)
127.3 (2)
120.2 (2)
119.2 (2)
121.5 (2)
119.3 (2)
118.3 (3)
122.3 (2)
119.4 (3)
120.0 (3)
120.0
120.0
120.9 (3)
119.6

119.6

119.8 (3)
120.1

120.1

120.8 (3)
119.6

119.6
103.65 (17)
113 (2)
107.19 (18)
106.85 (18)
109.81 (19)
130.57 (18)
119.61 (16)
112.5 (2)
126.9 (2)
120.6 (2)
119.0 (2)
122.0 (2)
119.0 (2)
118.0 (2)
1222 (2)
119.7 (2)
120.3 (2)

C44B—H44D
C44B—H44E
C44B—H44F

C43A—C42A—H42A
C41A—C42A—H42B
C43A—C42A—HA42B
H42A—C42A—HA42B
C42A—C43A—C44A
C42A—C43A—HA43A
C44A—C43A—HA43A
C42A—C43A—H43B
C44A—C43A—H43B
H43A—C43A—H43B
C43A—C44A—H44A
C43A—C44A—H44B
H44A—C44A—H44B
C43A—C44A—H44C
H44A—C44A—HA44C
H44B—C44A—H44C
C31B—N2—C41B
C31B—N2—C21B
C41B—N2—C21B
C31B—N2—Cl11B
C41B—N2—Cl11B
C21B—N2—Cl11B
C12B—C11B—N2
C12B—C11B—HI11C
N2—C11B—HI11C
C12B—C11B—HI11D
N2—C11B—HI11D
H11C—C11B—HI11D
C11B—C12B—C13B
C11B—C12B—HI12C
C13B—C12B—HI12C
C11B—C12B—HI12D
C13B—C12B—HI12D
H12C—C12B—HI12D
C14B—C13B—C12B
C14B—C13B—H13C
C12B—C13B—H13C
C14B—C13B—HI13D
C12B—C13B—H13D
H13C—C13B—HI13D
C13B—C14B—H14D
C13B—C14B—HI4E
H14D—C14B—HI14E
C13B—C14B—H14F
H14D—C14B—HI14F

0.98
0.98
0.98

109.8
109.8
109.8
108.3
113.0 (2)
109.0
109.0
109.0
109.0
107.8
109.5
109.5
109.5
109.5
109.5
109.5
110.88 (18)
106.03 (18)
110.9 (2)
108.3 (7)
109.4 (5)
111.3 (7)
119.6 (6)
107.4
107.4
107.4
107.4
106.9
113.1 (6)
109.0
109.0
109.0
109.0
107.8
112.6 (6)
109.1
109.1
109.1
109.1
107.8
109.5
109.5
109.5
109.5
109.5
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C6B—C5B—H5B
C4B—C5B—H5B
C5B—C6B—C7B
C5B—C6B—H6B
C7B—C6B—H6B
C8B—C7B—C6B
C8B—C7B—H7B
C6B—C7B—H7B
C7B—C8B—C3B
C7B—C8B—HSEB
C3B—C8B—HSB
C21A—NI1—C31A
C21A—NI1—C41A
C31A—NI1—C41A
C21A—NI1—C11A
C31A—NI1—C11A
C41A—N1—C11A
CI12A—C11A—N1
CI12A—C11A—HI11A
NI—C11A—HI11A
CI12A—C11A—HI11B
N1—C11A—H11B
H11A—C11A—HI11B
CI3A—C12A—CI11A
CI3A—C12A—HI12A
CI1A—CI12A—HI12A
CI3A—C12A—HI12B
Cl11A—C12A—H12B
H12A—C12A—H12B
CI12A—C13A—CI14A
CI12A—C13A—HI13A
Cl14A—C13A—HI13A
CI12A—C13A—H13B
Cl14A—C13A—H13B
H13A—CI13A—HI13B
CI3A—C14A—HI14A
CI3A—C14A—H14B
H14A—C14A—H14B
CI3A—C14A—H14C
H14A—C14A—H14C
H14B—C14A—H14C
NI—C21A—C22A
N1I—C21A—H21A
C22A—C21A—H21A
N1—C21A—H21B
C22A—C21A—H21B
H21A—C21A—H21B
C21A—C22A—C23A
C21A—C22A—H22A

119.8
119.8
120.6 (3)
119.7

119.7

119.5 (3)
120.2
120.2
120.8 (2)
119.6
119.6
105.77 (17)
111.64 (18)
111.14 (17)
111.74 (18)
111.30 (17)
105.37 (17)
116.12 (19)
108.3

108.3

108.3

108.3
107.4
110.4 (2)
109.6
109.6
109.6
109.6

108.1

112.7 (3)
109.1

109.1

109.1

109.1

107.8
109.5
109.5
109.5

109.5

109.5

109.5

116.4 (2)
108.2
108.2
108.2
108.2

107.3

109.4 (2)
109.8

H14E—C14B—H14F
C12C—C11C—N2
C12C—C11C—HI1E
N2—C11C—HI11E
C12C—C11C—HI11F
N2—C11C—H11F
HI1E—C11C—HI11F
C11C—C12C—C13C
Cl11C—C12C—HI12E
C13C—C12C—HI2E
C11C—C12C—HI2F
C13C—C12C—HI12F
H12E—C12C—HI12F
Cl14C—C13Cc—C12C
C14C—CI13C—HI3E
C12C—C13C—HI3E
C14C—CI13C—HI13F
C12C—CI13C—HI13F
H13E—C13C—HI13F
C13C—C14C—H14G
C13C—C14C—H14H
H14G—C14C—H14H
C13C—C14C—H141
H14G—C14C—H141
H14H—C14C—H141
C22B—C21B—N2
C22B—C21B—H21C
N2—C21B—H21C
C22B—C21B—H21D
N2—C21B—H21D
H21C—C21B—H21D
C21B—C22B—C23B
C21B—C22B—H22C
C23B—C22B—H22C
C21B—C22B—H22D
C23B—C22B—H22D
H22C—C22B—H22D
C24D—C23B—C22B
C24D—C23B—H23C
C22B—C23B—H23C
C24D—C23B—H23D
C22B—C23B—H23D
H23C—C23B—H23D
C23B—C24D—H24D
C23B—C24D—H24E
H24D—C24D—H24E
C23B—C24D—H24F
H24D—C24D—H24F
H24E—C24D—H?24F

109.5
107.1 (12)
110.3
110.3
110.3
110.3
108.5
106.3 (10)
110.5
110.5
110.5
110.5
108.7
112.6 (11)
109.1
109.1
109.1
109.1
107.8
109.5
109.5
109.5
109.5
109.5
109.5
115.4 (2)
108.4
108.4
108.4
108.4
107.5
110.9 (2)
109.5
109.5
109.5
109.5
108.0
112.6 (3)
109.1
109.1
109.1
109.1
107.8
109.5
109.5
109.5
109.5
109.5
109.5
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C23A—C22A—H22A
C21A—C22A—H22B
C23A—C22A—H22B
H22A—C22A—H22B
C22A—C23A—C24A
C22A—C23A—H23A
C24A—C23A—H23A
C22A—C23A—H23B
C24A—C23A—H23B
H23A—C23A—H23B
C23A—C24A—H24A
C23A—C24A—H24B
H24A—C24A—H24B
C23A—C24A—H24C
H24A—C24A—H24C
H24B—C24A—H24C
N1I—C31A—C32A

N1—C31A—H31A

C32A—C31A—H31A
N1—C31A—H31B

C32A—C31A—H31B
H31A—C31A—H31B
C33A—C32A—C31A
C33A—C32A—H32A
C31A—C32A—H32A
C33A—C32A—H32B
C31A—C32A—H32B
H32A—C32A—H32B
C32A—C33A—C34A
C32A—C33A—H33A
C34A—C33A—H33A
C32A—C33A—H33B
C34A—C33A—H33B
H33A—C33A—H33B
C33A—C34A—H34A
C33A—C34A—H34B
H34A—C34A—H34B
C33A—C34A—H34C
H34A—C34A—H34C
H34B—C34A—H34C
C42A—C41A—N1

C42A—C41A—H41A
N1—C41A—H41A

C42A—C41A—H41B
N1—C41A—H41B

H41A—C41A—H41B
C41A—C42A—C43A
C41A—C42A—H42A

CIA—NIA—N2A—C2A

109.8
109.8
109.8
108.2
112.1 (2)
109.2
109.2
109.2
109.2
107.9
109.5
109.5
109.5
109.5
109.5
109.5
115.64 (19)
108.4
108.4
108.4
108.4
107.4
110.0 (2)
109.7
109.7
109.7
109.7
108.2
112.4 (2)
109.1
109.1
109.1
109.1
107.9
109.5
109.5
109.5
109.5
109.5
109.5
117.04 (19)
108.0
108.0
108.0
108.0
107.3
109.3 (2)
109.8

-03(3)

N2—C31B—C32B
N2—C31B—H31C
C32B—C31B—H31C
N2—C31B—H31D
C32B—C31B—H31D
H31C—C31B—H31D
C31B—C32B—C33B
C31B—C32B—H32C
C33B—C32B—H32C
C31B—C32B—H32D
C33B—C32B—H32D
H32C—C32B—H32D
C34B—C33B—C32B
C34B—C33B—H33C
C32B—C33B—H33C
C34B—C33B—H33D
C32B—C33B—H33D
H33C—C33B—H33D
C33B—C34B—H34D
C33B—C34B—H34E
H34D—C34B—H34E
C33B—C34B—H34F
H34D—C34B—H34F
H34E—C34B—H34F
C42B—C41B—N2
C42B—C41B—H41C
N2—C41B—H41C
C42B—C41B—H41D
N2—C41B—H41D
H41C—C41B—H41D
C43B—C42B—C41B
C43B—C42B—H42C
C41B—C42B—H42C
C43B—C42B—H42D
C41B—C42B—H42D
H42C—C42B—H42D
C44B—C43B—C42B
C44B—C43B—H43C
C42B—C43B—H43C
C44B—C43B—H43D
C42B—C43B—H43D
H43C—C43B—H43D
C43B—C44B—H44D
C43B—C44B—H44E
H44D—C44B—H44E
C43B—C44B—H44F
H44D—C44B—H44F
H44E—C44B—HA44F

C6B—C7B—C8B—C3B

115.8 (2)
108.3
108.3
108.3
108.3
107.4
110.9 (2)
109.5
109.4
109.4
109.4
108.0
114.2 (2)
108.7
108.7
108.7
108.7
107.6
109.5
109.5
109.5
109.5
109.5
109.5
115.9 (2)
108.3
108.3
108.3
108.3
107.4
109.8 (2)
109.7
109.7
109.7
109.7
108.2
113.6 (2)
108.8
108.8
108.8
108.8
107.7
109.5
109.5
109.5
109.5
109.5
109.5

-12(5)
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N2A—N1A—C1A—O1A
N2A—N1A—C1A—SIA
C2A—01A—Cl1A—NIA
C2A—01A—Cl1A—SI1A
NIA—N2A—C2A—O1A
NIA—N2A—C2A—C3A
CIA—O1A—C2A—N2A
CIA—O1A—C2A—C3A
N2A—C2A—C3A—C8A
O1A—C2A—C3A—C8A
N2A—C2A—C3A—C4A
O1A—C2A—C3A—C4A
C8A—C3A—C4A—02A
C2A—C3A—C4A—02A
C8A—C3A—C4A—C5A
C2A—C3A—C4A—C5A
02A—C4A—C5A—C6A
C3A—C4A—C5A—C6A
C4A—C5A—C6A—CT7A
C5A—C6A—CTA—CS8A
C6A—CT7A—C8A—C3A
C4A—C3A—C8A—CT7A
C2A—C3A—C8A—CT7A
C1B—N1B—N2B—C2B
N2B—N1B—C1B—OI1B
N2B—N1B—C1B—S1B
C2B—01B—C1B—NIB
C2B—01B—C1B—S1B
N1B—N2B—C2B—OI1B
N1B—N2B—C2B—C3B
C1B—0O1B—C2B—N2B
C1B—0O1B—C2B—C3B
N2B—C2B—C3B—CS8B
01B—C2B—C3B—C8B
N2B—C2B—C3B—C4B
01B—C2B—C3B—C4B
C8B—C3B—C4B—02B
C2B—C3B—C4B—02B
C8B—C3B—C4B—C5B
C2B—C3B—C4B—C5B
02B—C4B—C5B—C6B
C3B—C4B—C5B—C6B
C4B—C5B—C6B—C7B
C5B—C6B—C7B—CS8B

Hydrogen-bond geometry (4, ©)

D—H-A
02A—H2A~N2A

0.5(3)
~178.8 (2)
-0.5(3)
178.96 (18)
0.0 (3)
~178.2 (2)
0.2(3)
178.7 (2)
~175.8 (3)
6.1 (4)

6.2 (4)
~172.0 2)
~179.8 (2)
~1.7(4)
0.7 (4)
178.8 (3)
179.8 (3)
0.6 (4)
0.3 (5)
0.1(5)
0.0 (5)
—0.4 (4)
~178.5 (3)
-0.2(3)
0.1(3)
178.85 (19)
0.0 (2)
~178.86 (17)
0.3 (3)
~178.7 (2)
-0.2(3)
178.8 (2)
178.9 (2)
0.0 (4)
~1.1(4)
~180.0 (2)
179.4 (2)
—0.7 (4)
0.2 (4)
~179.8 (2)
~179.8 (2)
—0.7 (4)
0.2 (4)
0.7 (5)

C4B—C3B—C8B—C7B
C2B—C3B—C8B—C7B
C21A—N1—C11A—CI12A
C31A—N1—C11A—CI12A
C41A—N1—C11A—CI12A
N1I—C11A—C12A—C13A
Cl11A—CI2A—C13A—C14A
C31A—NI1—C21A—C22A
C41A—N1—C21A—C22A
Cl1A—N1—C21A—C22A
NI—C21A—C22A—C23A
C21A—C22A—C23A—C24A
C21A—NI1—C31A—C32A
C41A—N1—C31A—C32A
Cl1A—N1—C31A—C32A
N1I—C31A—C32A—C33A
C31A—C32A—C33A—C34A
C21A—N1—C41A—C42A
C31A—N1—C41A—C42A
Cl1A—N1—C41A—C42A
N1—C41A—C42A—C43A
C41A—C42A—C43A—C44A
C31B—N2—C11B—C12B
C41B—N2—C11B—C12B
C21B—N2—C11B—C12B
N2—C11B—C12B—C13B
C11B—C12B—C13B—C14B
N2—C11C—C12C—C13C
C11C—C12C—C13C—C14C
C31B—N2—C21B—C22B
C41B—N2—C21B—C22B
Cl11B—N2—C21B—C22B
N2—C21B—C22B—C23B
C41B—N2—C31B—C32B
C21B—N2—C31B—C32B
C11B—N2—C31B—C32B
N2—C31B—C32B—C33B
C31B—C32B—C33B—C34B
C31B—N2—C41B—C42B
C21B—N2—C41B—C42B
C11B—N2—C41B—C42B
N2—C41B—C42B—C43B
C41B—C42B—C43B—C44B

H-A DA
1.86 (3) 2.665 (3)

0.7 (4)
~179.3 (3)
—65.0 (3)
53.0 (3)
173.5 (2)
176.6 (2)
166.0 (3)
~176.2 (2)
62.8 (2)
~54.9 (3)
~168.78 (19)
~171.3 (2)
~177.51 (19)
-56.2 (3)
60.9 (3)
~177.0 (2)
~177.7 (2)
58.0 (3)
-59.8 (3)
179.5 (2)
170.3 (2)
~179.5 (2)
~51.7 (14)
~172.7 (10)
64.5 (14)
~175.7 (11)
73.9 (12)
~177.2 (18)
~178.2 (18)
173.9 (2)
—65.7 (3)
56.3 (6)
161.1(2)
58.0 (3)
178.4 (2)
—62.0 (6)
~175.4(2)
67.5 (3)
57.2(3)
—60.3 (3)
176.6 (8)
~179.5 (2)
~175.9 (2)

D—H+A
148 (3)
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02B—H2BN2B 0.87 (3) 1.90 (3) 2.645 (3) 143 (3)
C11B—HI11CNIB! 0.99 2.47 3.440 (16) 165
C21A—H21A~N1B! 0.99 2.57 3.551 (3) 172
C31B—H31D--02B 0.99 2.58 3.511 (3) 157
C41A—H41B--S1B' 0.99 2.79 3.520 (3) 131
C11C—HI11E~N1B! 0.99 2.42 3.38(3) 163
C41B—H41C~N1A 0.99 2.52 3.459 (3) 157
C24B—H24E-Cgl 0.99 2.92 3.863 (3) 159
C42A—H42B--Cg2' 0.99 2.93 3.576 (3) 125

Symmetry codes: (i) —x+1, —y+1, —z+1; (ii) x+1/2, —y+3/2, z—1/2; (iil) —x+3/2, y+1/2, —z+1/2.
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Fig. 1
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