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The title compound, C;3H,N,0S-0.5C;H,NO, contains four
hydrazine molecules and two solvent molecules in the
asymmetric unit. The dihedral angles between the pyridine
and phenyl rings in the hydrazine molecules are 67.51 (16),
68.28 (16), 81.36 (15) and 83.32 (15)°. In the crystal, the
molecules are linked by N—H: - N, N—H..-O and N—H. - -S
hydrogen bonds.

Related literature

For the biological activity of related compounds and further
references, see: Liu et al. (2011).
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Experimental

Crystal data

2C,3H;,N,08-C;H;NO
M, = 617.74

Triclinic, P1
a=9901(3) A
b=16.583 (5) A

¢ =18610 (5) A

o = 99.350 (6)°

B =91.831 (6)°

Data collection

Rigaku Saturn CCD diffractometer
Absorption correction: multi-scan
(CrystalClear; Rigaku/MSC,
2005)
Tonin = 0.952, Tinax = 0.978

y = 96454 (4)°

V =2991.8 (15) A®
Z=4

Mo Ka radiation

# =023 mm!
T=113 K

0.22 x 0.20 x 0.10 mm

28071 measured reflections
10511 independent reflections
8262 reflections with 7 > 20(1)
Ri = 0.053

Refinement

R[F? > 20(F?%)] = 0.069
wR(F?) = 0.143
§=113

10511 reflections

827 parameters

12 restraints

H atoms treated by a mixture of
independent and constrained
refinement

APmax =080 e A3

Apuin = —0.62 ¢ A3

Table 1 .

Selected geometric parameters (A, °).

S1—C7 1.699 (3) N2—C7 1349 (4)
N1-C7 1.325 (4) N2—N3 1391 (4)
N1-C6 1.437 (4)

C7—N1—C6 122.5 (3) N1—C7—N2 117.8 (3)
C7—N2—-N3 1209 (3) N1-C7-S1 1234 (2)
C12—N4—Cl1 116.4 (3) N2—C7-S1 1187 (2)
Table 2 .

Hydrogen-bond geometry (A, °).

D—H.--A D—H H---A D---A D—H---A
N3—H34.--06' 0.90 (1) 2.63 (3) 3.325 (5) 135 (3)
N2—H24. - .S 0.90 (1) 2.34 (1) 3.229 (3) 171 (3)
N3—H34..-02" 0.90 (1) 2.08 (3) 2.812 (4) 138 (3)
N14—H14A. . 82" 0.90 (1) 2.46 (1) 3341 (3) 166 (3)
N5—HS5A. - -Ng 0.90 (1) 221 (1) 3.087 (4) 165 (3)
N6—H6A- - -S4 0.90 (1) 2.46 (1) 3.341 (3) 167 (3)
N11—H11A. - -04" 0.90 (1) 2.01 (2) 2.818 (3) 149 (3)
N10—HI10A. - -S3" 0.90 (1) 2.32 (1) 3211 (3) 170 (3)
N13—H13A4. - N16" 0.90 (1) 217 (1) 3.041 (4) 163 (3)
N1—HI1A---N12 0.90 (1) 2.04 (1) 2.909 (4) 164 (3)
N7—H7A---01 0.90 (1) 1.95 (2) 2.784 (4) 155 (3)
N9—H9A- - N4 0.90 (1) 2.04 (1) 2.914 (4) 163 (3)
N15—HI154.---03 0.90 (1) 2.00 (2) 2.813 (4) 150 (3)

Symmetry codes: (i) —x+1,-y+1,-z+1 (ii) x—1,y,z; (iii)
—x+2,—y+1,—z+1L@{v)x+1,y,z; (v) =x+1, =y + 2, —z; (vi) —x, =y + 2, —z.

Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement:
CrystalClear; data reduction: CrystalClear; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: CrystalStructure (Rigaku/MSC, 2005).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HB5821).
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2-Isonicotinoyl-N-phenylhydrazinecarbothioamide dimethylformamide

hemisolvate
Pei-Hua Zhao and Shao-Liang Jiang

S1. Experimental

Isonicotinohydrazide (0.1 mol) was dissolved in ethanol(30 ml), and isothiocyanatobenzene (0.1 mol) was added
dropwised to it. The reaction mixture was refluxed for 4 h. After the reaction is over, cooled, the product was filtered,

washed with EtOH, dried. The compound was recrystallized in DMF to obtain colourless prisms of (I).

S2. Refinement

All the H atoms were positioned geometrically (C—H = 0.93-0.97 A) and refined as riding with Ui,(H) = 1.2U.(C) or
1.5U(methyl C).

Figure 1
The molecular structure of the C1 molecule in (I). Displacement ellipsoids are drawn at the 30% probability level and H

atoms are shown as spheres of arbitrary radius.
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Figure 2
The crystal packing for (I).

2-Isonicotinoyl-N-phenylhydrazinecarbothioamide dimethylformamide hemisolvate

Crystal data

2C13H12N4OS'C3H7NO Z=4

M,=617.74 F(000) = 1296

Triclinic, P1 Dy=1.371 Mg m™

Hall symbol: -P 1 Mo Ka radiation, A =0.71073 A
a=9.901(3) A Cell parameters from 8688 reflections
b=16.583 (5) A 6=13-27.2°

c=18.610(5) A 4 =023 mm™!

a=99.350 (6)° T=113K

£=91.831(6)° Prism, colorless

y=96.454 (4)° 0.22 x 0.20 x 0.10 mm

V'=2991.8 (15) A?
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Data collection

Rigaku Saturn CCD
diffractometer
Radiation source: rotating anode
Multilayer monochromator
Detector resolution: 14.63 pixels mm!
w and ¢ scans
Absorption correction: multi-scan
(CrystalClear; Rigaku/MSC, 2005)
Tin = 0.952, Tnax = 0.978

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F%)] = 0.069
WwR(F?) =0.143

S=1.13

10511 reflections

827 parameters

12 restraints

Primary atom site location: structure-invariant

direct methods

Special details

28071 measured reflections
10511 independent reflections
8262 reflections with 7> 20([)
Ry =0.053

Omax = 25.0°, Opin = 1.3°
h=-11-11

k=-19—19

[=-21-22

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/[6*(F,?) + (0.0421P)* + 1.586P]
where P = (F,2 + 2F2)/3

(A/O)max = 0.004

Apmax = 0.80 ¢ A3

Apmin=—0.62 ¢ 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.

Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > o(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
S1 0.42825 (8) 0.39646 (5) 0.41270 (5) 0.0189 (2)
S2 0.94449 (9) 0.63964 (5) 0.15999 (5) 0.0208 (2)
S3 0.58024 (9) 1.10379 (5) 0.08399 (5) 0.0197 (2)
S4 0.10408 (8) 0.84954 (5) 0.33057 (5) 0.0204 (2)
o1 0.7224 (2) 0.65592 (15) 0.40063 (15) 0.0339 (7)
02 1.2090 (2) 0.60713 (15) 0.37207 (12) 0.0284 (6)
03 0.2916 (2) 0.83621 (14) 0.09366 (13) 0.0247 (6)
04 —0.1961 (2) 0.88978 (14) 0.13020 (12) 0.0223 (5)
N1 0.4231 (3) 0.48085 (16) 0.30234 (15) 0.0182 (6)
N2 0.4964 (3) 0.55465 (16) 0.41441 (15) 0.0182 (6)
N3 0.4948 (3) 0.62797 (16) 0.38738 (15) 0.0166 (6)
N4 0.5991 (3) 0.89327 (16) 0.28566 (15) 0.0211 (7)
N5 0.8970 (3) 0.52016 (16) 0.24289 (15) 0.0167 (6)
N6 0.9946 (3) 0.64832 (16) 0.29869 (15) 0.0181 (6)
N7 0.9869 (3) 0.62694 (17) 0.36793 (15) 0.0176 (6)
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N8
N9
N10
NIl
N12
NI13
N14
NI5
N16
Cl
HI
C2
H2
C3
H3
C4
H4
C5
H5
C6
C7
C8
C9
Cl10
HI10
Cl11
HI11
Cl12
HI12
C13
HI13
Cl4
H14
C15
HI15
Cl6
Hl16
C17
H17
C18
H18
C19
C20
C21
C22
C23
H23
C24

1.0703 (3)
0.6011 (3)
0.5095 (3)
0.5179 (3)
0.4464 (3)
0.1000 (3)
0.0278 (3)
0.0258 (3)
~0.0810 (3)
0.2354 (3)
0.1728
0.1886 (4)
0.0938
0.2801 (4)
0.2478
04172 (3)
0.4796
0.4646 (3)
0.5595
0.3736 (3)
0.4493 (3)
0.6117 (3)
0.6019 (3)
0.4807 (3)
0.3966
0.4849 (3)
0.4015
0.7153 (3)
0.7979
0.7215 (3)
0.8069
0.7726 (3)
0.7607
0.7227 (3)
0.6793
0.7352 (3)
0.7021
0.7966 (3)
0.8024
0.8497 (3)
0.8927
0.8402 (3)
0.9432 (3)
1.1028 (3)
1.0885 (3)
0.9716 (3)
0.8956
0.9672 (3)

0.56504 (16)
1.02115 (16)
0.94706 (16)
0.87375 (16)
0.60558 (16)
0.97489 (16)
0.84359 (16)
0.86872 (16)
0.93710 (16)
0.3870 (2)
0.4217
0.3164 (2)
0.3026
0.2661 (2)
02175
0.2859 (2)
0.2513
0.3564 (2)
0.3702
0.40670 (19)
0.48185 (19)
0.67587 (19)
0.75378 (19)
0.78500 (19)
0.7593
0.85410 (19)
0.8752
0.8633 (2)
0.8902
0.7957 (2)
0.7778
0.4634 (2)
0.5169
0.3944 (2)
0.4014
0.3155 (2)
0.2688
0.3060 (2)
0.2523
0.3741 (2)
0.3668
0.45344 (19)
0.59821 (19)
0.61355 (19)
0.60278 (19)
0.61211 (19)
0.6312
0.5933 (2)

0.62297 (14)
0.19514 (15)
0.08614 (15)
0.11220 (15)
0.20864 (15)
0.25357 (15)
0.19434 (15)
0.12661 (15)
~0.12310 (15)
0.23617 (18)
0.2582
0.18720 (19)
0.1756
0.15526 (19)
0.1219
0.17148 (18)
0.1492
0.22046 (18)
0.2317
0.25297 (17)
0.37278 (18)
0.38311 (18)
0.35282 (17)
0.33940 (17)
0.3526
0.30657 (18)
0.2983
0.30006 (19)
0.2863
0.33373 (19)
0.3438
0.12343 (19)
0.1143
0.07284 (19)
0.0284
0.08605 (19)
0.0507
0.15150 (18)
0.1620
0.20196 (19)
0.2464
0.18772 (18)
0.23699 (17)
0.40321 (18)
0.48151 (17)
0.51962 (18)
0.4982
0.58929 (18)

0.0187 (6)
0.0171 (6)
0.0168 (6)
0.0165 (6)
0.0215 (7)
0.0174 (6)
0.0182 (6)
0.0167 (6)
0.0189 (6)
0.0238 (8)
0.029%
0.0271 (9)
0.032*
0.0253 (8)
0.030*
0.0235 (8)
0.028*
0.0213 (8)
0.026*
0.0159 (7)
0.0151 (7)
0.0175 (7)
0.0155 (7)
0.0174 (7)
0.021*
0.0201 (8)
0.024*
0.0237 (8)
0.028*
0.0243 (8)
0.029%
0.0227 (8)
0.027*
0.0250 (8)
0.030%
0.0242 (8)
0.029%
0.0225 (8)
0.027*
0.0206 (8)
0.025*
0.0177 (7)
0.0153 (7)
0.0173 (7)
0.0160 (7)
0.0196 (8)
0.023*
0.0213 (8)
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H24
C25
H25
C26
H26
C27
H27
C28
H28
C29
H29
C30
H30
C31
H31
C32
C33
C34
C35
C36
H36
C37
H37
C38
H38
C39
H39
C40
H40
C41
H41
C42
H42
C43
H43
C44
H44
C45
C46
C47
C48
C49
H49
C50
H50
C51
H51
C52

0.8869
1.1834 (3)
1.2590
1.1978 (3)
1.2814
0.8007 (3)
0.8512
0.8616 (3)
0.9548
0.7879 (3)
0.8295
0.6528 (3)
0.6022
0.5914 (3)
0.4991
0.6658 (3)
0.5633 (3)
0.4044 (3)
0.4240 (3)
0.5480 (3)
0.6272
0.5537 (3)
0.6391
0.3270 (3)
0.2490
0.3108 (3)
0.2235
0.2161 (3)
0.2443
0.2497 (3)
0.2994
0.2107 (3)
0.2341
0.1369 (4)
0.1110
0.1006 (3)
0.0485
0.1408 (3)
0.0769 (3)
~0.0932 (3)
~0.0867 (3)
0.0158 (3)
0.0854
0.0143 (3)
0.0845
~0.1810 (3)
-0.2511
~0.1884 (3)

0.6006
0.5593 (2)
0.5417
0.5773 (2)
0.5724
1.0963 (2)
1.0524
1.1642 (2)
1.1671
1.2275 (2)
1.2729
1.2244 (2)
1.2683
1.1576 (2)
1.1556
1.09362 (19)
1.02003 (19)
0.82086 (19)
0.74300 (18)
0.71224 (19)
0.7373
0.6444 (2)
0.6239
0.6345 (2)
0.6073
0.7017 (2)
0.7195
11113 (2)
1.1103
1.1818 (2)
1.2290
1.1833 (2)
1.2312
1.1136 (2)
1.1142
1.0434 (2)
0.9969
1.04159 (19)
0.89406 (19)
0.88310 (18)
0.89707 (19)
0.87464 (19)
0.8454
0.89576 (19)
0.8802
0.95574 (19)
0.9831
0.93733 (19)

0.6149
0.58668 (19)
0.6100
0.51724 (18)
0.4941
0.26484 (18)
0.2473
03137 (2)
0.3288
0.34027 (19)
0.3746
0.31673 (19)
0.3344
0.26745 (18)
0.2511
0.24214 (17)
0.12556 (17)
0.11223 (17)
0.14083 (17)
0.14675 (18)
0.1279
0.18060 (18)
0.1843
0.20068 (19)
0.2189
0.16744 (18)
0.1628
0.29301 (19)
0.2446
0.3448 (2)
0.3315

0.4158 (2)
0.4514
0.4343 (2)
0.4831
0.38276 (19)
0.3960
0.31175 (18)
0.25652 (18)
0.09519 (18)
0.01753 (17)
~0.02876 (18)
-0.0132
~0.09763 (18)
—0.1287
~0.07945 (18)
~0.0972
~0.00912 (18)

0.026*
0.0221 (8)
0.027*
0.0216 (8)
0.026*
0.0212 (8)
0.025*
0.0269 (9)
0.032*
0.0242 (8)
0.029%
0.0238 (8)
0.029*
0.0205 (8)
0.025%
0.0157 (7)
0.0144 (7)
0.0165 (7)
0.0139 (7)
0.0192 (8)
0.023*
0.0223 (8)
0.027*
0.0237 (8)
0.028*
0.0223 (8)
0.027*
0.0211 (8)
0.025%
0.0264 (8)
0.032*
0.0289 (9)
0.035*
0.0283 (9)
0.034*
0.0239 (8)
0.029%
0.0184 (7)
0.0162 (7)
0.0163 (7)
0.0161 (7)
0.0189 (7)
0.023*
0.0199 (8)
0.024*
0.0200 (8)
0.024*
0.0185 (7)
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H52 -0.2616 0.9520 0.0201 0.022*
05 0.2101 (3) 0.27365 (17) —0.02783 (15) 0.0466 (8)
06 0.6906 (4) 0.2373 (2) 0.52286 (19) 0.0914 (15)
N17 0.2070 (3) 0.40408 (18) 0.03378 (16) 0.0263 (7)
N18 0.6211 (4) 0.1077 (2) 0.46409 (18) 0.0476 (10)
C53 0.1487 (4) 0.3305 (3) 0.0022 (2) 0.0396 (11)
H53 0.0524 0.3203 0.0025 0.047*
C54 0.1290 (4) 0.4666 (2) 0.0685 (2) 0.0432 (11)
H54A 0.0317 0.4467 0.0612 0.065*
H54B 0.1481 0.5166 0.0469 0.065*
H54C 0.1542 0.4790 0.1208 0.065*
C55 0.3549 (4) 0.4229 (2) 0.0394 (2) 0.0380 (10)
H55A 0.3965 0.3726 0.0229 0.057*
H55B 0.3848 0.4445 0.0903 0.057*
H55C 0.3827 0.4641 0.0089 0.057*
C56 0.5995 (6) 0.1852 (4) 0.4859 (3) 0.0741 (17)
H56 0.5145 0.2023 0.4736 0.089*
C57 0.7430 (5) 0.0727 (4) 0.4714 (3) 0.088 (2)
H57A 0.8156 0.1157 0.4929 0.133*
H57B 0.7682 0.0469 0.4233 0.133*
H57C 0.7300 0.0310 0.5032 0.133*
C58 0.5119 (5) 0.0544 (3) 0.4171 (3) 0.0615 (14)
H58A 0.4290 0.0817 0.4186 0.092*
H58B 0.4937 0.0018 0.4347 0.092*
H58C 0.5406 0.0443 0.3668 0.092*
HI1A 0.440 (3) 0.5255 (14) 0.2809 (17) 0.034 (11)*
H2A 0.516 (3) 0.562 (2) 0.4626 (6) 0.023 (10)*
H3A 0.416 (2) 0.649 (2) 0.388 (2) 0.046 (12)*
H5A 0.914 (3) 0.5047 (19) 0.2861 (10) 0.026 (10)*
Ho6A 1.027 (3) 0.7011 (9) 0.2992 (19) 0.032 (11)*
H7A 0.912 (2) 0.636 (2) 0.3921 (18) 0.043 (12)*
H9A 0.593 (3) 0.9749 (12) 0.2148 (17) 0.025 (10)*
H10A 0.488 (4) 0.939 (2) 0.0379 (7) 0.048 (13)*
HI11A 0.6012 (18) 0.858 (2) 0.117 (2) 0.047 (13)*
H13A 0.087 (3) 0.9906 (19) 0.2101 (10) 0.022 (10)*
H14A —0.001 (3) 0.7901 (8) 0.193 (2) 0.037 (11)*
HI15A 0.099 (2) 0.862 (2) 0.1003 (17) 0.046 (12)*
Atomic displacement parameters (42)
Ull (]22 l]33 U12 Ul3 lj23
S1 0.0252 (5) 0.0141 (4) 0.0175 (5) 0.0000 (3) —0.0011 (4) 0.0052 (3)
S2 0.0260 (5) 0.0195 (5) 0.0166 (5) —0.0032 (4) —-0.0014 (4) 0.0067 (4)
S3 0.0299 (5) 0.0130 (4) 0.0164 (5) 0.0017 (3) 0.0000 (4) 0.0038 (3)
S4 0.0244 (5) 0.0190 (5) 0.0185 (5) 0.0013 (3) —0.0024 (4) 0.0069 (4)
01 0.0147 (13) 0.0386 (16) 0.0558 (19) 0.0074 (11) 0.0015 (12) 0.0273 (14)
02 0.0182 (13) 0.0485 (17) 0.0203 (14) 0.0080 (11) 0.0026 (11) 0.0083 (12)
03 0.0131 (12) 0.0266 (14) 0.0380 (16) 0.0035 (10) 0.0001 (11) 0.0155 (12)
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04
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
NIl
NI12
NI13
N14
NI15
N16
Cl
C2
C3
C4
C5
C6
C7
C8
C9
Cl10
Cl11
Cl12
C13
Cl4
C15
Cle6
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31

0.0172 (12)
0.0249 (16)
0.0268 (16)
0.0164 (15)
0.0239 (16)
0.0200 (15)
0.0257 (16)
0.0167 (15)
0.0236 (16)
0.0231 (16)
0.0237 (16)
0.0177 (16)
0.0284 (17)
0.0200 (15)
0.0232 (16)
0.0173 (15)
0.0216 (15)
0.0216 (19)
0.022 (2)

0.034 (2)

0.028 (2)

0.0186 (18)
0.0236 (18)
0.0117 (16)
0.0183 (18)
0.0196 (18)
0.0162 (17)
0.0224 (19)
0.0197 (19)
0.0172 (18)
0.0224 (19)
0.028 (2)

0.0233 (19)
0.028 (2)

0.0207 (18)
0.0147 (17)
0.0099 (16)
0.0172 (18)
0.0166 (17)
0.0182 (18)
0.0189 (18)
0.0200 (19)
0.0171 (18)
0.0210 (18)
0.0199 (19)
0.032 (2)

0.033 (2)

0.0205 (18)

0.0300 (14)
0.0142 (16)
0.0145 (15)
0.0135 (15)
0.0177 (15)
0.0169 (15)
0.0153 (16)
0.0215 (16)
0.0155 (15)
0.0124 (15)
0.0110 (15)
0.0118 (14)
0.0161 (15)
0.0177 (16)
0.0139 (16)
0.0200 (15)
0.0155 (15)
0.027 (2)

0.027 (2)

0.022 (2)

0.0177 (19)
0.0191 (19)
0.0133 (17)
0.0156 (17)
0.0190 (18)
0.0150 (17)
0.0184 (18)
0.0167 (18)
0.022 (2)

0.027 (2)

0.0187 (19)
0.025 (2)

0.021 (2)

0.0155 (18)
0.0215 (19)
0.0169 (18)
0.0170 (18)
0.0180 (18)
0.0139 (17)
0.0226 (19)
0.027 (2)

0.0213 (19)
0.028 (2)

0.0185 (19)
0.028 (2)

0.0175 (19)
0.0175 (19)
0.0205 (19)

0.0208 (14)
0.0159 (17)
0.0134 (17)
0.0220 (17)
0.0212 (17)
0.0128 (16)
0.0133 (16)
0.0157 (16)
0.0147 (16)
0.0165 (16)
0.0160 (17)
0.0209 (16)
0.0201 (17)
0.0145 (16)
0.0175 (16)
0.0138 (16)
0.0183 (16)
0.023 (2)
0.030 (2)
0.018 (2)
0.024 (2)
0.026 (2)
0.0112 (18)
0.0183 (19)
0.0161 (19)
0.0121 (18)
0.0167 (19)
0.022 (2)
0.029 (2)
0.029 (2)
0.027 (2)
0.022 (2)
0.025 (2)
0.025 (2)
0.021 (2)
0.022 (2)
0.0195 (19)
0.0165 (19)
0.0161 (19)
0.019 (2)
0.0170 (19)
0.024 (2)
0.020 (2)
0.025 (2)
0.031 (2)
0.021 (2)
0.021 (2)
0.021 (2)

0.0065 (10)
0.0043 (12)
0.0006 (12)
0.0023 (12)
0.0018 (12)
~0.0012 (11)
~0.0004 (12)
0.0033 (12)
~0.0017 (12)
0.0014 (11)
0.0000 (11)
0.0018 (12)
0.0023 (12)
0.0019 (11)
~0.0008 (12)
0.0018 (12)
~0.0006 (12)
0.0067 (15)
~0.0010 (15)
~0.0011 (16)
0.0044 (15)
0.0033 (14)
0.0010 (13)
0.0027 (13)
0.0024 (14)
0.0020 (13)
~0.0014 (13)
0.0039 (14)
~0.0025 (15)
0.0019 (15)
0.0002 (14)
~0.0016 (15)
~0.0040 (15)
0.0042 (14)
0.0037 (14)
0.0004 (13)
0.0011 (13)
0.0020 (14)
~0.0004 (13)
0.0057 (14)
0.0033 (15)
0.0010 (14)
0.0057 (15)
0.0068 (14)
~0.0008 (15)
~0.0034 (15)
0.0066 (15)
0.0059 (14)

0.0045 (10)
0.0019 (12)
~0.0032 (13)
0.0023 (12)
~0.0007 (13)
~0.0024 (12)
~0.0027 (12)
0.0017 (12)
~0.0024 (12)
0.0003 (12)
~0.0040 (12)
0.0001 (12)
0.0010 (13)
~0.0009 (12)
~0.0003 (12)
0.0032 (12)
0.0000 (12)
0.0038 (15)
~0.0016 (16)
~0.0008 (16)
0.0043 (16)
0.0004 (15)
~0.0002 (14)
0.0031 (13)
0.0013 (14)
0.0011 (13)
~0.0010 (14)
~0.0018 (15)
0.0028 (15)
~0.0004 (15)
~0.0043 (15)
~0.0035 (16)
0.0023 (15)
0.0025 (16)
0.0005 (14)
0.0031 (14)
~0.0005 (13)
0.0006 (14)
~0.0016 (13)
~0.0025 (14)
0.0041 (14)
~0.0051 (15)
0.0030 (14)
0.0003 (15)
~0.0058 (16)
~0.0038 (16)
0.0024 (16)
0.0028 (14)

0.0045 (11)
0.0024 (12)
0.0048 (12)
0.0085 (12)
0.0025 (13)
0.0046 (12)
0.0050 (12)
0.0060 (12)
~0.0004 (12)
0.0054 (12)
0.0050 (12)
0.0053 (12)
0.0033 (12)
0.0034 (12)
0.0049 (13)
0.0060 (12)
0.0012 (12)
0.0011 (16)
0.0012 (17)
0.0010 (15)
0.0004 (16)
0.0024 (15)
0.0046 (14)
0.0028 (14)
0.0060 (14)
0.0024 (14)
0.0034 (14)
0.0047 (15)
0.0093 (16)
0.0082 (17)
0.0079 (16)
0.0070 (16)
~0.0012 (16)
0.0042 (15)
0.0066 (15)
0.0042 (15)
0.0048 (14)
0.0021 (14)
0.0003 (14)
0.0045 (15)
~0.0008 (15)
0.0046 (16)
0.0034 (16)
0.0043 (15)
0.0048 (17)
0.0033 (15)
0.0022 (15)
0.0017 (15)
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C32 0.0193 (18) 0.0161 (17) 0.0116 (18) —0.0006 (13) 0.0038 (13) 0.0035 (14)
C33 0.0118 (16) 0.0147 (17) 0.0172 (19) 0.0043 (13) 0.0017 (13) 0.0021 (14)
C34 0.0156 (18) 0.0173 (18) 0.0156 (18) 0.0000 (14) 0.0011 (13) 0.0008 (14)
C35 0.0170 (17) 0.0119 (17) 0.0129 (18) 0.0011 (13) —0.0003 (13) 0.0026 (13)
C36 0.0172 (18) 0.0176 (18) 0.024 (2) 0.0020 (14) 0.0069 (14) 0.0047 (15)
C37 0.0259 (19) 0.0185 (19) 0.023 (2) 0.0083 (15) 0.0026 (15) 0.0021 (15)
C38 0.0223 (19) 0.0211 (19) 0.027 (2) —0.0061 (15) 0.0001 (15) 0.0087 (16)
C39 0.0196 (18) 0.0219 (19) 0.026 (2) —0.0002 (14) —0.0002 (15) 0.0092 (16)
C40 0.0223 (19) 0.0218 (19) 0.020 (2) 0.0033 (14) —0.0007 (15) 0.0048 (15)
C41 0.0189 (19) 0.025 (2) 0.034 (2) —0.0004 (15) —0.0024 (16) 0.0024 (17)
C42 0.024 (2) 0.028 (2) 0.032 (2) 0.0073 (16) —0.0077 (17) —0.0044 (17)
C43 0.032 (2) 0.035 (2) 0.018 (2) 0.0108 (17) —0.0006 (16) 0.0004 (17)
C44 0.029 (2) 0.022 (2) 0.022 (2) 0.0072 (15) 0.0022 (15) 0.0041 (16)
C45 0.0186 (18) 0.0179 (18) 0.0185 (19) 0.0042 (14) —0.0025 (14) 0.0018 (15)
C46 0.0079 (16) 0.0200 (18) 0.0213 (19) 0.0024 (13) 0.0014 (13) 0.0044 (15)
C47 0.0176 (18) 0.0120 (17) 0.0193 (19) 0.0011 (13) 0.0009 (14) 0.0034 (14)
C48 0.0174 (17) 0.0129 (17) 0.0154 (18) —0.0024 (13) —0.0021 (13) —0.0021 (14)
C49 0.0184 (18) 0.0163 (18) 0.023 (2) 0.0054 (14) 0.0022 (14) 0.0042 (15)
C50 0.0224 (19) 0.0176 (18) 0.020 (2) 0.0033 (14) 0.0071 (15) 0.0008 (15)
C51 0.0194 (18) 0.0188 (18) 0.023 (2) 0.0024 (14) —0.0009 (15) 0.0061 (15)
C52 0.0131 (17) 0.0216 (18) 0.022 (2) 0.0041 (13) 0.0044 (14) 0.0055 (15)
05 0.076 (2) 0.0296 (17) 0.0307 (17) —0.0064 (15) 0.0082 (15) 0.0035 (14)
06 0.143 (4) 0.075 (3) 0.042 (2) —0.047 (3) 0.020 (2) 0.005 (2)
N17 0.0270 (17) 0.0284 (18) 0.0227 (18) 0.0015 (13) —0.0013 (13) 0.0034 (14)
N18 0.094 (3) 0.0207 (19) 0.029 (2) 0.0070 (19) 0.020 (2) 0.0020 (16)
C53 0.047 (3) 0.047 (3) 0.024 (2) —0.009 (2) —0.0014 (19) 0.016 (2)
C54 0.052 (3) 0.044 (3) 0.038 (3) 0.017 (2) 0.009 (2) 0.011 (2)
C55 0.035 (2) 0.035 (2) 0.044 (3) 0.0019 (18) 0.0021 (19) 0.010 (2)
C56 0.105 (5) 0.081 (4) 0.042 (3) 0.010 (4) 0.033 (3) 0.020 (3)
C57 0.050 (3) 0.161 (6) 0.077 (4) 0.028 (4) 0.018 (3) 0.074 (4)
C58 0.071 (4) 0.067 (4) 0.050 (3) 0.006 (3) 0.006 (3) 0.022 (3)
Geometric parameters (A, ©)

S1—C7 1.699 (3) C17—C18 1.387 (4)
S2—C20 1.686 (3) C17—H17 0.9500

S3—C33 1.691 (3) C18—C19 1.396 (4)
S4—C46 1.694 (3) C18—HI18 0.9500

01—C8 1.229 (4) C21—C22 1.506 (4)
02—C21 1.223 (4) C22—C23 1.387 (4)
03—C34 1.224 (4) C22—C26 1.393 (4)
04—C47 1.232 (4) C23—C24 1.383 (4)
N1—C7 1.325 (4) C23—H23 0.9500

N1—C6 1.437 (4) C24—H24 0.9500
NI1—HI1A 0.898 (10) C25—C26 1.381 (5)
N2—C7 1.349 (4) C25—H25 0.9500

N2—N3 1.391 (4) C26—H26 0.9500
N2—H2A 0.897 (10) C27—C32 1.381 (4)
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N3—C8
N3—H3A
N4—C12
N4—C11
N5—C20
N5—CI19
N5—HS5A
N6—C20
N6—N7
N6—HO6A
N7—C21
N7—H7A
N8&—C25
N8§—C24
N9—C33
N9—C32
N9—H9A
N10—C33
NI10—NI11
NI10—HI0A
N11—C34
NI11—HI11A
N12—C38
N12—C37
N13—C46
N13—C45
NI3—HI3A
N14—C46
N14—NI15
N14—HI4A
N15—C47
NI5—HI5A
N16—C51
N16—C50
C1—C6
Cl—C2
Cl1—H1
C2—C3
C2—H2
C3—C4
C3—H3
C4—C5
C4—H4
C5—C6
C5—HS5
Cc8—C9
C9—C13
C9—C10

1.341 (4)
0.895 (10)
1.339 (4)
1.340 (4)
1.346 (4)
1.431 (4)
0.899 (10)
1.351 (4)
1.393 (4)
0.896 (10)
1.361 (4)
0.895 (10)
1.331 (4)
1.347 (4)
1.333 (4)
1.439 (4)
0.898 (10)
1.352 (4)
1.390 (3)
0.901 (10)
1.346 (4)
0.897 (10)
1.337 (4)
1.345 (4)
1.344 (4)
1.429 (4)
0.899 (10)
1.354 (4)
1.391 (4)
0.897 (10)
1.360 (4)
0.895 (10)
1.332 (4)
1.344 (4)
1.385 (4)
1.385 (5)
0.9500

1.383 (5)
0.9500

1.372 (5)
0.9500

1.386 (4)
0.9500

1.382 (4)
0.9500

1.503 (4)
1.390 (4)
1.390 (4)

C27—C28
C27—H27
C28—C29
C28—H28
C29—C30
C29—H29
C30—C31
C30—H30
C31—C32
C31—H31
C34—C35
C35—C36
C35—C39
C36—C37
C36—H36
C37—H37
C38—C39
C38—H38
C39—H39
C40—C41
C40—C45
C40—H40
C41—C42
C41—H41
C42—C43
C42—H42
C43—C44
C43—H43
C44—C45
C44—H44
C47—C48
C48—C52
C48—C49
C49—C50
C49—H49
C50—HS50
C51—C52
C51—HS51
C52—HS52
05—Cs53

06—C56

N17—C53
N17—C54
N17—C55
N18—C56
N18—C57
N18—C58
C53—HS3

1.392 (4)
0.9500
1.380 (5)
0.9500
1.387 (5)
0.9500
1.386 (4)
0.9500
1.387 (4)
0.9500
1.504 (4)
1.389 (4)
1.395 (4)
1.381 (4)
0.9500
0.9500
1.381 (4)
0.9500
0.9500
1.390 (4)
1.402 (4)
0.9500
1.385 (5)
0.9500
1.394 (5)
0.9500
1.387 (5)
0.9500
1.389 (5)
0.9500
1.503 (4)
1.390 (4)
1.395 (4)
1.383 (4)
0.9500
0.9500
1.394 (4)
0.9500
0.9500
1.245 (5)
1.275 (6)
1.324 (5)
1.444 (5)
1.459 (4)
1.327 (6)
1.409 (6)
1.479 (5)
0.9500
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C10—C11
C10—H10
Cl1—H11
C12—C13
Cl12—HI12
C13—H13
C14—C15
C14—C19
Cl14—H14
C15—Cl16
C15—HI5
Cl6—C17
Cl6—HI6

C7T—NI—C6
C7—NI1—HI1A
C6—N1—H1A
C7—N2—N3
C7T—N2—H2A
N3—N2—H2A
C8—N3—N2
C8—N3—H3A
N2—N3—H3A
C12—N4—C11
C20—N5—C19
C20—N5—H5A
C19—N5—H5A
C20—N6—N7
C20—N6—HO6A
N7—N6—H6A
C21—N7—N6
C21—N7—H7A
N6—N7—H7A
C25—N8—C24
C33—N9—C32
C33—N9—H9A
C32—N9—H9A
C33—NI10—NI11

C33—N10—HI10A
NI1I—N10—H10A

C34—N11—NI10

C34—NI11—HI1A
N10—NI11—HIIA

C38—N12—C37
C46—N13—C45

C46—NI13—HI13A
C45—N13—HI13A

C46—N14—N15

1.381 (4)
0.9500
0.9500
1.377 (4)
0.9500
0.9500
1.390 (4)
1.395 (4)
0.9500
1.388 (5)
0.9500
1.384 (5)
0.9500

122.5 (3)
123 (2)
114 (2)
120.9 (3)
125 (2)
114 (2)
119.9 (3)
120 (2)
116 (3)
116.4 (3)
129.6 (3)
117 (2)
113 (2)
123.8 (3)
122 (2)
114 (2)
119.0 (3)
121 (2)
118 (2)
116.2 (3)
123.2 (3)
121 (2)
115 (2)
121.1 3)
124 (3)
113 (3)
119.2 (3)
122 (2)
117 3)
116.4 (3)
128.4 (3)
118 (2)
114 (2)
123.1 (3)

C54—HS54A
C54—H54B
C54—H54C
C55—HS55A
C55—HS55B
C55—HS5C
C56—HS56

C57—HSTA
C57—HS7B
C57—HS7C
C58—HS8A
C58—HS58B
C58—HS8C

C25—C26—H26
C22—C26—H26
C32—C27—C28
C32—C27—H27
C28—C27—H27
C29—C28—C27
C29—C28—H28
C27—C28—H28
C28—C29—C30
C28—C29—H29
C30—C29—H29
C31—C30—C29
C31—C30—H30
C29—C30—H30
C30—C31—C32
C30—C31—H31
C32—C31—H31
C27—C32—C31
C27—C32—N9
C31—C32—N9
N9—C33—NI10
N9—C33—S3
N10—C33—S3
03—C34—N11
03—C34—C35
NI11—C34—C35
C36—C35—C39
C36—C35—C34
C39—C35—C34
C37—C36—C35
C37—C36—H36
C35—C36—H36
N12—C37—C36
N12—C37—H37

0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800

120.4
120.4
119.1 (3)
120.4
120.4
120.6 (3)
119.7
119.7
119.7 (3)
120.1
120.1
120.1 (3)
119.9
119.9
119.6 (3)
120.2
120.2
120.7 (3)
118.9 (3)
120.3 (3)
117.5 (3)
124.0 (2)
118.5 (2)
122.8 (3)
121.8 (3)
115.3 3)
117.8 (3)
124.8 (3)
117.3 (3)
118.6 (3)
120.7
120.7
124.2 (3)
117.9
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C46—N14—H14A
N15—NI14—H14A
C47—NI15—N14
C47—NI15—HI15A
NI14—NI5—HI5A
C51—N16—C50
C6—C1—C2
C6—C1—HI1
C2—Cl1—HI1
C3—C2—C1
C3—C2—H2
C1—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C6—C5—C4
C6—C5—HS5
C4—C5—H5
C5—C6—C1
C5—C6—NI1
C1—C6—NI1
NI—C7—N2
N1—C7—S1
N2—C7—S1
O1—C8—N3
01—C8—C9
N3—C8—C9
C13—C9—C10
C13—C9—C8
C10—C9—C8
C11—C10—C9
C11—C10—H10
C9—C10—H10
N4—C11—C10
N4—Cl11—HI1
C10—C11—HI11
N4—C12—C13
N4—CI12—H12
C13—C12—H12
C12—C13—C9
C12—C13—H13
C9—C13—H]13
C15—C14—C19
C15—C14—H14
C19—C14—H14

123 (2)
114 (2)
120.4 (3)
121 (2)
117 (2)
117.0 3)
119.8 (3)
120.1
120.1
119.9 (3)
120.0
120.0
120.3 (3)
119.8
119.8
120.0 (3)
120.0
120.0
120.0 (3)
120.0
120.0
120.0 (3)
119.9 (3)
120.0 (3)
117.8 (3)
123.4(2)
118.7 (2)
121.9 3)
121.3 (3)
116.8 (3)
117.5 (3)
117.9 (3)
124.5 (3)
118.7 3)
120.6
120.6
124.2 (3)
117.9
117.9
123.6 (3)
118.2
118.2
119.5 (3)
120.2
120.2
119.5 (3)
120.2
120.2

C36—C37—H37
N12—C38—C39
N12—C38—H38
C39—C38—H38
C38—C39—C35
C38—C39—H39
C35—C39—H39
C41—C40—C45
C41—C40—H40
C45—C40—H40
C42—C41—C40
C42—C41—H41
C40—C41—H41
C41—C42—C43
C41—C42—H42
C43—C42—H42
C44—C43—C42
C44—C43—H43
C42—C43—H43
C43—C44—C45
C43—C44—H44
C45—C44—H44
C44—C45—C40
C44—C45—N13
C40—C45—N13
N13—C46—N14
NI13—C46—S4

N14—C46—S4

04—C47—N15

04—C47—C48

N15—C47—C48
C52—C48—C49
C52—C48—C47
C49—C48—C47
C50—C49—C48
C50—C49—H49
C48—C49—H49
N16—C50—C49
N16—C50—HS50
C49—C50—H50
N16—C51—C52
N16—C51—HS51
C52—C51—Hs1
C48—C52—Cs1
C48—C52—HS2
C51—C52—H52
C53—N17—C54
C53—NI17—C55

117.9
123.6 3)
118.2
118.2
119.2 (3)
120.4
120.4
120.5 (3)
119.8
119.8
120.1 (3)
119.9
119.9
119.2 (3)
120.4
120.4
1212 (3)
119.4
119.4
119.6 (3)
120.2
120.2
119.4 (3)
123.9 (3)
116.5 (3)
116.9 (3)
126.1 (3)
117.0 (2)
121.6 (3)
122.8 (3)
115.4 (3)
117.9 (3)
117.3 3)
124.7 3)
118.9 (3)
120.6
120.6
123.7 3)
118.2
118.2
123.6 3)
118.2
118.2
118.8 (3)
120.6
120.6
122.0 3)
120.7 (3)
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supporting information

Cl6—C15—Cl14
C16—C15—H15
Cl14—C15—H15
C17—C16—Cl15
C17—Cl16—HI16
C15—Cl16—H16
Cl16—C17—CI18
Cl6—C17—H17
C18—C17—H17
C17—C18—C19
C17—C18—HI18
C19—C18—HI18
C14—C19—C18
C14—C19—N5
C18—C19—N5
N5—C20—N6
N5—C20—S2
N6—C20—S2
02—C21—N7
02—C21—C22
N7—C21—C22
C23—C22—C26
C23—C22—C21
C26—C22—C21
C24—C23—C22
C24—C23—H23
C22—C23—H23
N§—C24—C23
N8—C24—H24
C23—C24—H24
N8§—C25—C26
N8§—C25—H25
C26—C25—H25
C25—C26—C22

C7—N2—N3—C8
C20—N6—N7—C21
C33—N10—N11—C34
C46—N14—N15—C47
C6—C1—C2—C3
C1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—Co6—Cl1
C4—C5—C6—N1
C2—C1—C6—C5
C2—C1—C6—NI1
C7T—NI1—C6—C5

121.2 (3)
119.4
119.4
118.9 (3)
120.6
120.6
120.7 (3)
119.7
119.7
120.3 (3)
119.9
119.9
119.3 (3)
124.1 (3)
116.6 (3)
116.9 (3)
126.5 (2)
116.6 (2)
121.9 (3)
122.8 (3)
115.3 3)
117.4 (3)
124.7 3)
117.8 3)
119.2 (3)
120.4
120.4
123.8 (3)
118.1
118.1
124.1 3)
118.0
118.0
119.3 (3)

~119.5 3)
110.2 (3)
129.5 (3)
~105.5 (3)
—0.1(5)
~0.4 (5)
0.4 (5)

0.1 (5)
—0.5(5)
~178.5 (3)
0.5 (5)
178.5 (3)
~86.3 (4)

C54—N17—C55
C56—N18—C57
C56—N18—C58
C57T—NI18—C58
05—C53—N17
05—C53—H353
N17—C53—HS53
N17—C54—H54A
N17—C54—H54B
H54A—C54—H54B
N17—C54—H54C
H54A—C54—H54C
H54B—C54—H54C
N17—C55—HS55A
N17—C55—HS55B
H55A—C55—HS55B
N17—C55—HS5C
H55A—C55—HS55C
H55B—C55—HS55C
06—C56—N18
06—C56—HS56
N18—C56—H56
NI18—C57—HS57A
N18—C57—H57B
H57A—C57—H57B
N18—C57—HS57C
H57A—C57—H57C
H57B—C57—HS7C
N18—C58—HS8A
N18—C58—HS58B
H58A—C58—H58B
N18—C58—HS58C
H58A—C58—HS58C
H58B—C58—HS8C

C32—C27—C28—C29
C27—C28—C29—C30
C28—C29—C30—C31
C29—C30—C31—C32
C28—C27—C32—C31
C28—C27—C32—N9
C30—C31—C32—C27
C30—C31—C32—N09
C33—N9—C32—C27
C33—N9—C32—C31
C32—N9—C33—N10
C32—N9—C33—S3
N11—N10—C33—N9

117.2 3)
127.7 (5)
116.5 (5)
115.1 (4)
125.2 (4)
117.4
117.4
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
121.4 (6)
119.3
119.3
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

1.2 (5)
~1.7(5)
0.9 (5)

0.3 (5)
0.0 (5)
~176.3 (3)
0.8 (5)
175.5 (3)
~111.0 (4)
72.6 (4)
176.9 (3)
—2.5(4)
~12.5 (4)
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supporting information

C7T—N1—C6—Cl1
C6—N1—C7—N2
C6—N1—C7—S1
N3—N2—C7—N1
N3—N2—C7—S1
N2—N3—C8—O01
N2—N3—C8—C9
01—C8—C9—C13
N3—C8—C9—C13
01—C8—C9—C10
N3—C8—C9—C10
C13—C9—C10—Cl1
C8—C9—C10—Cl11
C12—N4—C11—C10
C9—C10—C11—N4
C11—N4—C12—C13
N4—C12—C13—C9
C10—C9—C13—C12
C8—C9—C13—C12
C19—C14—CI15—C16
Cl14—C15—C16—C17
C15—C16—C17—C18
Cl16—C17—C18—C19
C15—C14—C19—C18
C15—C14—CI19—N5
C17—C18—C19—C14
C17—C18—CI19—N5
C20—N5—C19—C14
C20—N5—C19—C18
C19—N5—C20—N6
C19—N5—C20—S2
N7—N6—C20—N5
N7—N6—C20—S2
N6—N7—C21—02
N6—N7—C21—C22
02—C21—C22—C23
N7—C21—C22—C23
02—C21—C22—C26
N7—C21—C22—C26
C26—C22—C23—C24
C21—C22—C23—C24
C25—N8—C24—C23
C22—C23—C24—N8
C24—N8—C25—C26
N8§—C25—C26—C22
C23—C22—C26—C25
C21—C22—C26—C25

95.8 (4)
179.5 (3)
0.2 (4)
11.0 (4)
~169.6 (2)
2.1(5)
179.6 (3)
10.5 (5)
~167.0 (3)
~172.5 (3)
9.9 (5)

1.5 (5)
~175.4 (3)
~1.9(5)
0.8 (5)
0.6 (5)

1.7 (5)
2.7 (5)
174.5 (3)
2.0 (5)
1.1(5)
~2.5(5)
0.9 (5)
-3.6 (5)
179.1 (3)
2.3 (5)
179.7 3)
~26.9 (5)
155.8 (3)
~178.7 3)
0.8 (5)
—8.2 (4)
172.3 (2)
~11.5 (5)
171.6 3)
177.8 (3)
—5.4(5)
~5.8(5)
171.0 3)
-2.2(5)
174.2 (3)
3.1(5)
~0.8 (5)
-2.5(5)
—0.4 (5)
2.8 (5)
~173.9 (3)

N11—N10—C33—S3
NI10—N11—C34—03
NI10—NI11—C34—C35
03—C34—C35—C36
N11—C34—C35—C36
03—C34—C35—C39
NI11—C34—C35—C39
C39—C35—C36—C37
C34—C35—C36—C37
C38—N12—C37—C36
C35—C36—C37—N12
C37—N12—C38—C39
N12—C38—C39—C35
C36—C35—C39—C38
C34—C35—C39—C38
C45—C40—C41—C42
C40—C41—C42—C43
C41—C42—C43—C44
C42—C43—C44—C45
C43—C44—C45—C40
C43—C44—C45—N13
C41—C40—C45—C44
C41—C40—C45—N13
C46—N13—C45—C44
C46—N13—C45—C40
C45—N13—C46—N14
C45—N13—C46—S4
N15—N14—C46—N13
N15—N14—C46—S4
NI14—NI15—C47—04
NI14—NI15—C47—C48
04—C47—C48—C52
N15—C47—C48—C52
04—C47—C48—C49
N15—C47—C48—C49
C52—C48—C49—C50
C47—C48—C49—C50
C51—N16—C50—C49
C48—C49—C50—N16
C50—N16—C51—C52
C49—C48—C52—C51
C47—C48—C52—C51
N16—C51—C52—C48
C54—N17—C53—05
C55—N17—C53—05
C57—N18—C56—06
C58—N18—C56—06

166.9 (2)
-3.8(5)
179.5 (3)
164.2 (3)
~19.1 ()
~20.0 (5)
156.7 (3)
-2.1(5)
173.7 (3)
1.8 (5)
0.0 (5)
~1.5(5)
—0.6 (5)
2.4 (5)
~173.7 3)
1.0 (5)
~0.5 (5)
~0.8 (5)
1.4 (5)
-0.9 (5)
~175.1 (3)
~0.3 (5)
174.3 3)
~34.0 (5)
151.6 (3)
174.6 (3)
-5.7(5)
12.7 (4)
~167.0 (2)
14.0 (5)
~170.9 3)
15.4 (5)
~159.7 (3)
~166.5 (3)
18.4 (4)
2.2(5)
~175.9 (3)
2.3 (5)
0.0 (5)
2.4 (5)
-2.1(5)
176.2 (3)
—0.2 (5)
~179.1 (4)
-3.6 (6)
~5.8(7)
~175.8 (4)
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supporting information

Hydrogen-bond geometry (4, °)

D—H-A D—H H-A DA D—H-A
N3—H34--06' 0.90 (1) 2.63 (3) 3.325 (5) 135 (3)
N2—H24--S1i 0.90 (1) 2.34 (1) 3.229 (3) 171 3)
N3—H34--02 0.90 (1) 2.08 (3) 2.812 (4) 138 (3)
N14—H144--82i 0.90 (1) 2.46 (1) 3.341 (3) 166 (3)
N5—H54--N8i 0.90 (1) 221 (1) 3.087 (4) 165 (3)
N6—H64--S4" 0.90 (1) 2.46 (1) 3.341 (3) 167 (3)
N11—HI14--04" 0.90 (1) 2.01(2) 2.818 (3) 149 (3)
N10—H104--S3 0.90 (1) 2.32 (1) 3.211 (3) 170 (3)
N13—H134-N16" 0.90 (1) 2.17 (1) 3.041 (4) 163 (3)
N1—HI4-N12 0.90 (1) 2.04 (1) 2.909 (4) 164 (3)
N7—H74-01 0.90 (1) 1.95 (2) 2.784 (4) 155 (3)
N9—H94--N4 0.90 (1) 2.04 (1) 2.914 (4) 163 (3)
N15—H154-03 0.90 (1) 2.00 (2) 2.813 (4) 150 (3)

Symmetry codes: (i) —x+1, —y+1, —z+1; (ii) x—1, y, z; (iil) —x+2, —y+1, —z+1; (iv) x+1, y, z; (V) —x+1, —p+2, —z; (vi) —x, —y+2, —z.
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