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In the molecule of the title compound, C,sH3,N,O5S,-C,HgO,
the benzene ring is oriented at dihedral angles of 38.50 (6) and
5.68 (5)° with respect to the trimethoxyphenyl rings, while the
two trimethoxyphenyl rings are oriented at a dihedral angle of
4418 (5)°. Intramolecular N—H- - -O and N—H- - -S hydrogen
bonds result in the formation of non-planar six-, seven- and
eight-membered rings. The twisting modes of the two side
arms are different [C—N—C—O and C—N—C—N torsion
angles = 0.1 (3) and 11.8 (3)°, respectively, in one arm, and
4.6 (3) and —11.5 (3)° in the other]. In the crystal structure,
intermolecular N—H---O and O—H---O hydrogen bonds
link the molecules.

Related literature

For a related structure, see: Thiam et al. (2008). For ring
conformation puckering parameters, see: Cremer & Pople
(1975).
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Experimental
Crystal data
CogHioN,OsS,-CHO y = 78210 (12)°
M, = 660.75 V =1556.9 (5) A
Triclinic, P1 Z=2

a="77619 (15) A
b =14473 (3) A
c=15810 (3) A
a = 67.113 (10)°
B = 73.069 (9)°

Mo Ko radiation
u=023mm™"
T=113(2)K

0.14 x 0.12 x 0.10 mm

Data collection

18692 measured reflections
6824 independent reflections
5694 reflections with 7 > 20(1)
Rine = 0.046

Rigaku Saturn CCD area-detector
diffractometer

Absorption correction: multi-scan
(CrystalClear; Rigaku/MSC,
2005)
T'omin = 0.968, Tax = 0.977

Refinement

R[F? > 20(F?%)] = 0.050
wR(F?) = 0.115

S =1.07

6824 reflections

433 parameters

H atoms treated by a mixture of
independent and constrained
refinement

APmax = 026 ¢ A3

Apumin = =032 ¢ A3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N4—H4A. .01 0.90 (2) 251 (2) 3.403 (2) 173 (2)
N2—H2. - Sl 0.88 (2) 2.69 (2) 33527 (19) 133.0 (18)
N2—H2---02 0.88 (2) 1.97 (2) 2.677 (2) 136 (2)
N1—HI...01 0.89 (2) 1.90 (2) 2.621 (2) 137 (2)
N3—H34:--09 0.84 (2) 223 (2) 2.949 (2) 145 (2)
09—H9---02 0.80 (3) 213 (3) 2.905 (2) 163 (3)

Symmetry code: (i) —x+2,—y+1, —z+1.

Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement:
CrystalClear; data reduction: CrystalStructure (Rigaku/MSC, 2005);
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: SHELXTL.
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Comment

In the molecule of the title compound (Fig. 1) the bond lengths and angles are within normal ranges. Rings A (C1-C6),
B (C9-C14) and C (C17-C22) are, of course, planar, and the dihedral angles between them are A/B = 38.50 (6)°, A/C =
5.68 (5)° and B/C =44.18 (5)°.

The intramolecular N-H---O and N-H---S hydrogen bonds (Table 1) result in the formation of non-planar six-, seven-
and eight-membered rings: D (O1/N1/N3/C7/C8/H1), E (0O2/N2/N4/C15/C16/H2), F (S1/N1/N2/C1/C2/C7/H2) and G (S1/
02/09/N3/C7/H2/H3A/H9). Rings D and E adopt flattened-boat [¢ = 171.38 (2)°, 6 = 109.10 (3)° (for ring D) and ¢ =
-20.28 (3)°, 0 =96.87 (3)° (for ring E)] conformations, while rings F and G adopt highly twisted conformations having total
puckering amplitudes, Qr, of 0.160 (3), 0.109 (3), 2.486 (4) and 2.064 (4) A, respectively (Cremer & Pople, 1975). The
two side arms are not twisted in the same way, as evidenced by the torsion angles: C7-N3-C8-01 [0.1 (3)°], C8-N3-C7-
N1 [11.8 (3)°] and C15-N4-C16-02 [4.6 (3)°], C16-N4-C15-N2 [-11.5 (3)°], as in 1,2-bis(N'-benzoylthioureido)- benzene
(Thiam et al., 2008).

In the crystal structure, intermolecular N-H---O hydrogen bonds link the molecules (Fig. 2), in which they may be effective

in the stabilization of the structure.

Experimental

For the preparation of the title compound, ammonium thiocyanate (30 mmol), 3,4,5-trimethoxylbenzoyl chloride (20 mmol),
PEG-400 (0.2 mmol) and acetone (50 mL) were placed in a dried round-bottomed flask containing a magnetic stirrer bar
and stirred at room temperature for 1 h, then benzene-1,2-diamine (9.5 mmol) was added, and the mixture was stirred for 2
h. The mixture was poured into water (20 ml). The resulting solid was filtered, washed with water, and then dried. Crystals
suitable for X-ray analysis were obtained by the recrystallization of the solid residue from a mixture of N,N-dimethyl- form-

amide/ethanol (1:1) by slow evaporation at room temperature.

Refinement

H1, H2, H3A, H4A (for NH) and H9 (for OH) atoms were located in difference syntheses and refined isotropically [N-H =
0.84 (2)-0.90 (2) A and Ujso(H) = 0.026 (6)-0.036 (7) A% 0-H=0.80 (3) A and Ujso(H) = 0.043 Az]. The remaining H atoms
were positioned geometrically, with C-H = 0.95, 0.98 and 0.99 A for aromatic, methyl and methylene H, respectively, and
constrained to ride on their parent atoms with Ujso(H) = xUgq(C), where x = 1.5 for methyl H and x = 1.2 for all other H atoms.
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Figures

Fig. 1. The molecular structure of the title molecule, with the atom-numbering scheme. Dis-
placement ellipsoids are drawn at the 50% probability level.

= | Fig. 2. A partial packing diagram of the title compound. Hydrogen bonds are shown as dashed
lines.

3,3'-Bis(3,4,5-trimethoxybenzoyl)-1,1'-(o-phenylene)dithiourea ethanol solvate

Crystal data
CagH30N408S>-CoHgO4 z=2
M, =660.75 Foop = 696

Triclinic, PT

Hall symbol: -P 1
a=7.7619 (15) A
h=14.473 3) A
c=15.810 (3) A
a=67.113 (10)°
B =73.069 (9)°
y=78.210 (12)°
V=1556.9 (5) A>

Data collection

Rigaku Saturn CCD area-detector
diffractometer

Radiation source: rotating anode

Monochromator: confocal

Detector resolution: 14.63 pixels mm’!

T=1132)K
 scans

Absorption correction: multi-scan
(CrystalClear; Rigaku/MSC, 2005)

Tinin = 0.968, Tinax = 0.977

18692 measured reflections

Dy=1.409 Mgm™>
Melting point: 475 K

Mo Ko radiation
A=0.71070 A

Cell parameters from 4542 reflections
0=24-272°

w=023mm '

T=113 Q) K

Block, colorless

0.14 x 0.12 x 0.10 mm

6824 independent reflections
5694 reflections with /> 2o(/)
Rint = 0.046

Omax = 27.2°

Omin = 2.5°

h=-9-9

k=-18—18

[=-20-20
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Refinement

Hydrogen site location: inferred from neighbouring

2
Refinement on F° sites

H atoms treated by a mixture of
independent and constrained refinement

w = 1/[62(Fy2) + (0.0441P)* + 0.4672P]
where P = (F,> + 2F.2)/3

Least-squares matrix: full

R[F* > 26(F%)] = 0.050

WR(F?) =0.115 (A/6)max < 0.001
§=1.07 Apmax =026 ¢ A3
6824 reflections Apmin=-032¢ A

Extinction correction: SHELXL97 (Sheldrick, 2008),

433 " .
parameters Fc"=kFe[1+0.001xFc23/sin(20)] 4

Primary atom site location: structure-invariant direct

methods Extinction coefficient: 0.0140 (12)

Secondary atom site location: difference Fourier map

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. 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 F?, convention-
al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F?> 2sigma(F2) is used only for calculat-

ing 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 (/fz )

X y z Uiso*/Ueq
S1 0.47072 (7) 0.74462 (4) 0.51329 (3) 0.02065 (14)
S2 0.93034 (8) 0.44117 (4) 0.34131 (4) 0.02578 (15)
o1 1.02467 (19) 0.81993 (11) 0.48592 (9) 0.0250 (3)
02 0.6648 (2) 0.51201 (10) 0.60921 (10) 0.0274 (4)
03 1.2473 (2) 0.92569 (11) 0.70183 (10) 0.0286 (4)
04 1.0727 (2) 0.82041 (11) 0.87598 (10) 0.0278 (4)
05 0.7886 (2) 0.72356 (11) 0.90656 (10) 0.0287 (4)
06 0.7859 (2) 0.27652 (10) 0.93150 (10) 0.0243 (3)
07 0.7307 (2) 0.09337 (10) 0.94217 (9) 0.0244 (3)
08 0.6871 (2) 0.06352 (10) 0.79539 (9) 0.0229 (3)
09 0.5525 (2) 0.62076 (12) 0.74010 (11) 0.0285 (4)
HO9 0.568 (4) 0.582 (2) 0.7125 (19) 0.043*
N1 0.8159 (2) 0.76073 (12) 0.41701 (11) 0.0177 (4)
H1 0.923 (3) 0.7772 (17) 0.4133 (16) 0.030 (7)*
N2 0.7346 (2) 0.57673 (12) 0.42050 (12) 0.0200 (4)
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H2
N3
H3A
N4
H4A
Cl1
C2
C3
H3
C4
H4
C5
H5
C6
Hé6
C7
C8
C9
C10
H10
Cl11
Cl12
Cl13
Cl14
H14
Cl15
Cl6
C17
CI18
H18
C19
C20
C21
C22
H22
C23
H23A
H23B
H23C
C24
H24A
H24B
H24C
C25
H25A
H25B
H25C
C26
H26A

0.685 (3)
0.7451 (2)
0.673 (3)
0.7865 (2)
0.830 (3)
0.7839 (3)
0.7479 (3)
0.7222 (3)
0.6911
0.7419 (3)
0.7272
0.7829 (3)
0.7987
0.8006 (3)
0.8242
0.6875 (3)
0.9074 (3)
0.9324 (3)
1.0706 (3)
1.1358
1.1123 (3)
1.0173 (3)
0.8750 (3)
0.8326 (3)
0.7370
0.8105 (3)
0.7225 (3)
0.7314 (3)
0.7536 (3)
0.7662
0.7570 (3)
0.7301 (3)
0.7114 (3)
0.7134 (3)
0.7026
1.3530 (3)
1.4118
1.4455
1.2744
0.9843 (3)
1.0110
1.0285
0.8532
0.6375 (3)
0.5474
0.5834
0.6777
0.8306 (3)
0.9337

0.5885 (17)
0.76939 (12)
0.7516 (17)
0.41196 (12)
0.3486 (19)
0.75352 (14)
0.66254 (14)
0.65850 (15)
0.5981
0.74278 (16)
0.7392
0.83206 (16)
0.8890
0.83775 (15)
0.8995
0.75825 (13)
0.79901 (14)
0.80961 (14)
0.86638 (14)
0.9001
0.87340 (15)
0.82339 (15)
0.76923 (15)
0.76151 (15)
0.7240
0.48263 (14)
0.42760 (15)
0.33652 (14)
0.35253 (15)
0.4182
0.27097 (15)
0.17510 (14)
0.16009 (14)
0.24057 (14)
0.2304
0.97237 (17)
0.9209
1.0069
1.0214
0.89960 (16)
0.9651
0.8918
0.8958
0.67215 (18)
0.7192
0.6455
0.6164
0.37088 (16)
0.3926

0.4737 (17)
0.56722 (12)
0.6201 (17)
0.52015 (11)
0.5237 (17)
0.33508 (13)
0.33554 (13)
0.25351 (14)
0.2539
0.17098 (14)
0.1148
0.17021 (14)
0.1134
0.25285 (14)
0.2532
0.49576 (13)
0.56059 (14)
0.64638 (14)
0.63139 (14)
0.5690
0.70806 (14)
0.80012 (14)
0.81379 (13)
0.73745 (14)
0.7471
0.42749 (14)
0.60517 (14)
0.69148 (13)
0.76900 (14)
0.7647
0.85280 (13)
0.86015 (13)
0.78097 (14)
0.69593 (13)
0.6419
0.60921 (16)
0.5812
0.6127
0.5701
0.91201 (15)
0.8628
0.9667
0.9311
0.92291 (16)
0.8903
0.9909
0.8988
0.92470 (15)
0.8709

0.028 (6)*
0.0184 (4)
0.026 (6)*
0.0198 (4)
0.036 (7)*
0.0175 (4)
0.0176 (4)
0.0207 (4)
0.025*
0.0238 (5)
0.029*
0.0249 (5)
0.030%
0.0213 (4)
0.026*
0.0167 (4)
0.0193 (4)
0.0191 (4)
0.0199 (4)
0.024*
0.0207 (4)
0.0217 (4)
0.0215 (4)
0.0219 (4)
0.026*
0.0189 (4)
0.0197 (4)
0.0180 (4)
0.0200 (4)
0.024*
0.0193 (4)
0.0187 (4)
0.0187 (4)
0.0172 (4)
0.021*
0.0301 (5)
0.045%
0.045%
0.045%
0.0274 (5)
0.041*
0.041*
0.041*
0.0349 (6)
0.052*
0.052*
0.052*
0.0277 (5)
0.042*
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H26B
H26C
C27

H27A
H27B
H27C
C28

H28A
H28B
H28C
C29

H29A
H29B
C30

H30A
H30B
H30C

0.8624
0.7262
0.5853 (3)
0.6219
0.5573
0.4777
0.6740 (3)
0.5684
0.6608
0.7839
0.3609 (3)
0.2987
0.3343
0.2880 (4)
0.3103
0.1575
0.3489

0.3629
0.4217
0.09950 (17)
0.1337
0.0314
0.1376
0.04397 (15)
0.0849
-0.0276
0.0613
0.63770 (18)
0.6509
0.6983
0.5489 (2)
0.4893
0.5639
0.5358

Atomic displacement parameters (142 )

S1
S2
01
02
03
04
05
06
o7
08
09
N1
N2
N3
N4
Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12

Ull

0.0181 (3)
0.0320 (3)
0.0240 (8)
0.0436 (10)
0.0308 (9)
0.0350 (9)
0.0367 (9)
0.0353 (9)
0.0329 (9)
0.0356 (9)
0.0278 (9)
0.0187 (9)
0.0280 (10)
0.0199 (9)
0.0268 (10)
0.0152 (10)
0.0171 (10)
0.0218 (11)
0.0252 (11)
0.0285 (12)
0.0229 (11)
0.0219 (10)
0.0206 (10)
0.0209 (10)
0.0201 (10)
0.0210 (11)
0.0263 (11)

U22

0.0241 (3)
0.0201 (3)
0.0343 (8)
0.0171 (7)
0.0363 (9)
0.0317 (8)
0.0332 (8)
0.0211 (7)
0.0187 (7)
0.0149 (7)
0.0318 (9)
0.0202 (8)
0.0165 (8)
0.0227 (9)
0.0137 (8)
0.0219 (10)
0.0183 (9)
0.0214 (10)
0.0293 (11)
0.0248 (11)
0.0174 (10)
0.0131 (9)
0.0176 (9)
0.0194 (10)
0.0198 (10)
0.0215 (10)
0.0229 (10)

0.9829 0.042*

0.9156 0.042*

1.02149 (16) 0.0348 (6)

1.0552 0.052*

1.0643 0.052*

0.9989 0.052*

0.71577 (14) 0.0249 (5)

0.6929 0.037*

0.7343 0.037*

0.6654 0.037*

0.77554 (16) 0.0312 (5)

0.7249 0.037*

0.7937 0.037*

0.85986 (17) 0.0428 (7)

0.8416 0.064*

0.8824 0.064*

0.9103 0.064*
U33 U12 U13
0.0211 (3) ~0.00133(19)  —0.0054 (2)
0.0198 (3) 0.0011 (2) ~0.0011 (2)
0.0179 (7) ~0.0081 (6) ~0.0015 (6)
0.0200 (8) 0.0031 (6) ~0.0090 (7)
0.0256 (8) ~0.0101 (7) ~0.0086 (7)
0.0237 (8) 0.0064 (6) ~0.0154 (7)
0.0156 (7) ~0.0084 (7) ~0.0045 (6)
0.0203 (7) ~0.0044 (6) ~0.0106 (6)
0.0160 (7) 0.0021 (6) ~0.0059 (6)
0.0202 (7) ~0.0050 (6) ~0.0100 (6)
0.0286 (9) ~0.0028 (7) ~0.0046 (7)
0.0159 (8) ~0.0019 (6) ~0.0051 (7)
0.0142 (8) ~0.0005 (7) ~0.0056 (7)
0.0134 (8) ~0.0030 (7) ~0.0032 (7)
0.0165 (8) ~0.0013 (7) ~0.0036 (7)
0.0155 (9) 0.0005 (7) ~0.0032 (7)
0.0158 (9) 0.0013 (7) ~0.0035 (8)
0.0202 (10) 0.0017 (8) ~0.0066 (8)
0.0184 (10) 0.0045 (8) ~0.0084 (8)
0.0155 (10) 0.0012 (8) ~0.0048 (9)
0.0197 (10) ~0.0010 (8) ~0.0031 (8)
0.0151 (9) 0.0000 (7) ~0.0069 (8)
0.0205 (10) ~0.0003 (7) ~0.0067 (8)
0.0195 (10) 0.0019 (8) ~0.0069 (8)
0.0190 (10) 0.0009 (8) ~0.0057 (8)
0.0234 (10) 0.0007 (8) ~0.0072 (8)
0.0208 (10) 0.0051 (8) ~0.0121 (9)

U23

~0.0093 (2)
~0.0068 (2)
~0.0103 (6)
~0.0070 (6)
~0.0137 (7)
~0.0160 (7)
~0.0069 (6)
~0.0076 (6)
~0.0024 (6)
~0.0046 (6)
~0.0149 (7)
~0.0073 (7)
~0.0045 (7)
~0.0074 (7)
~0.0041 (7)
~0.0084 (8)
~0.0061 (8)
~0.0094 (8)
~0.0112 (9)
~0.0031 (8)
~0.0043 (8)
~0.0039 (7)
~0.0071 (8)
~0.0098 (8)
~0.0066 (8)
~0.0117 (8)
~0.0119 (8)
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Cl13
Cl14
Cl15
Cl6
C17
CI18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30

0.0254 (11)
0.0241 (11)
0.0197 (10)
0.0222 (10)
0.0176 (10)
0.0217 (10)
0.0195 (10)
0.0199 (10)
0.0176 (10)
0.0175 (10)
0.0306 (13)
0.0357 (13)
0.0463 (15)
0.0365 (13)
0.0348 (13)
0.0355 (13)
0.0277 (12)
0.0557 (17)

Geometric parameters (4, °)

S1—C7
S2—C15
01—C8
02—C16
03—Cl11
03—C23
04—C12
04—C24
05—C13
05—C25
06—C19
06—C26
07—C20
07—C27
08—C21
08—C28
09—C29
09—H9
N1—C7
N1—C1
N1—H1
N2—C15
N2—C2
N2—H?2
N3—C8
N3—C7
N3—H3A
N4—C16

0.0217 (10)
0.0213 (10)
0.0178 (9)

0.0197 (10)
0.0189 (10)
0.0182 (10)
0.0240 (10)
0.0173 (9)

0.0161 (9)

0.0187 (9)

0.0312 (12)
0.0284 (11)
0.0343 (13)
0.0264 (11)
0.0300 (12)
0.0191 (10)
0.0373 (13)
0.0482 (16)

1.664 (2)
1.659 (2)
1.234 (2)
1.232 (2)
1373 (2)
1.425 (3)
1.370 (2)
1.438 (2)
1.375 (2)
1.423 (3)
1.361 (2)
1.433 (2)
1.374 (2)
1.441 (3)
1.370 (2)
1.428 (2)
1.434 (3)
0.80 (3)

1.342 (2)
1.433 (3)
0.89 (2)

1.344 (3)
1.425 (2)
0.88 (2)

1.375 3)
1.403 (3)
0.84 (2)

1.381 (3)

0.0151 (10) 0.0019 (8)
0.0212 (10) ~0.0013 (8)
0.0201 (10) ~0.0032 (7)
0.0180 (10) ~0.0037 (8)
0.0158 (9) 0.0005 (7)
0.0211 (10) ~0.0023 (7)
0.0150 (9) ~0.0009 (8)
0.0159 (9) ~0.0013 (7)
0.0233 (10) ~0.0024 (7)
0.0149 (9) ~0.0020 (7)
0.0327 (12) ~0.0105 (9)
0.0226 (11) ~0.0013 (9)
0.0222 (11) ~0.0170 (11)
0.0263 (11) ~0.0053 (9)
0.0250 (12) ~0.0045 (10)
0.0235 (11) ~0.0022 (8)
0.0277 (12) ~0.0028 (9)
0.0263 (13) ~0.0224 (13)

C9—C10
C9—Cl14
Cl10—C11
C10—H10
Cl1—C12
C12—C13
C13—C14
Cl4—H14
Cl16—C17
C17—C18
C17—C22
C18—C19
C18—H18
C19—C20
C20—C21
C21—C22
C22—H22
C23—H23A
C23—H23B
C23—H23C
C24—H24A
C24—H24B
C24—H24C
C25—H25A
C25—H25B
C25—H25C
C26—H26A
C26—H26B

~0.0055 (8)
~0.0063 (8)
~0.0058 (8)
~0.0055 (8)
~0.0034 (8)
~0.0051 (8)
~0.0047 (8)
~0.0047 (8)
~0.0054 (8)
~0.0037 (7)

~0.0052 (10)

~0.0092 (9)
0.0012 (10)

~0.0096 (10)

0.0006 (10)
~0.0110 (9)

~0.0076 (10)

0.0021 (12)

~0.0056 (8)
~0.0083 (8)
~0.0061 (8)
~0.0063 (8)
~0.0057 (8)
~0.0077 (8)
~0.0077 (8)
~0.0027 (8)
~0.0071 (8)
~0.0051 (8)
~0.0137 (10)
~0.0129 (9)
~0.0083 (10)
~0.0129 (9)
0.0008 (10)
~0.0086 (9)
~0.0100 (10)
~0.0150 (12)

1.393 (3)
1.396 (3)
1.386 (3)

0.9500

1.400 (3)
1.402 (3)
1.389 (3)

0.9500

1.491 (3)
1.395 (3)
1.397 (3)
1.393 (3)

0.9500

1.400 (3)
1.402 (3)
1.393 (3)

0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
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N4—C15
N4—H4A
C1—Cé6
Cl—C2
C2—C3
C3—C4
C3—H3
C4—Cs
C4—H4
C5—C6
C5—HS5
C6—Ho6
C8—C9
C11—03—C23
C12—04—C24
C13—05—C25
C19—06—C26
C20—07—C27
C21—08—C28
C29—09—H9
C7—N1—Cl1
C7—N1—HI1
Cl—N1—H1
CI5—N2—C2
CI15—N2—H2
C2—N2—H2
C8—N3—C7
C8—N3—H3A
C7—N3—H3A
C16—N4—CI15
Cl16—N4—H4A
C15—N4—H4A
C6—Cl1—C2
C6—C1—N1
C2—C1—N1
C3—C2—C1
C3—C2—N2
Cl—C2—N2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—C6
C4—C5—H5
C6—C5—H5
C5—Co6—C1
C5—C6—H6

1.407 (2)
0.90 (2)
1.388 (3)
1.398 (3)
1.393 (3)
1.391 (3)
0.9500
1.387 (3)
0.9500
1.388 (3)
0.9500
0.9500
1.493 (3)

116.05 (16)
114.05 (15)
116.56 (17)
117.41 (16)
114.85 (15)
117.05 (15)
107.2 (19)
124.35 (17)
116.3 (15)
118.6 (15)
125.79 (17)
117.3 (15)
116.3 (15)
127.62 (17)
118.5 (16)
113.8 (16)
129.46 (17)
116.0 (15)
114.3 (15)
120.34 (18)
118.33 (18)
121.21 (17)
119.20 (18)
121.58 (18)
119.21 (17)
120.1 (2)
120.0

120.0
120.44 (19)
119.8

119.8
119.65 (19)
120.2

120.2
120.21 (19)
119.9

C26—H26C
C27—H27A
C27—H27B
C27—H27C
C28—H28A
C28—H28B
C28—H28C
C29—C30

C29—H29A
C29—H29B
C30—H30A
C30—H30B
C30—H30C

C18—C17—C22
C18—C17—C16
C22—C17—C16
C19—C18—C17
C19—C18—H18
C17—C18—H18
06—C19—C18
06—C19—C20
C18—C19—C20
07—C20—C19
07—C20—C21
C19—C20—C21
08—C21—C22
08—C21—C20
C22—C21—C20
C21—C22—C17
C21—C22—H22
C17—C22—H22
03—C23—H23A
03—C23—H23B
H23A—C23—H23B
03—C23—H23C
H23A—C23—H23C
H23B—C23—H23C
04—C24—H24A
04—C24—H24B
H24A—C24—H24B
04—C24—H24C
H24A—C24—H24C
H24B—C24—H24C
05—C25—H25A
05—C25—H25B
H25A—C25—H25B
05—C25—H25C
H25A—C25—H25C
H25B—C25—H25C

0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.508 (3)
0.9900
0.9900
0.9800
0.9800
0.9800

121.48 (17)
116.36 (18)
122.13 (18)
119.18 (18)
120.4
120.4
124.44 (18)
115.37 (17)
120.19 (18)
121.59 (18)
118.60 (17)
119.73 (17)
124.37 (18)
115.14 (17)
120.47 (18)
118.83 (18)
120.6
120.6
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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Cl1—C6—H6
N1—C7—N3
N1—C7—S1
N3—C7—S1
01—C8—N3
01—C8—C9
N3—C8—C9
C10—C9—C14
C10—C9—C8
C14—C9—C8
C11—C10—C9
C11—C10—HI10
C9—C10—H10
03—C11—C10
03—C11—C12
C10—C11—C12
04—C12—C11
04—C12—CI13
C11—C12—C13
05—C13—C14
05—C13—C12
C14—C13—C12
C13—C14—C9
C13—C14—H14
C9—C14—H14
N2—C15—N4
N2—C15—S2
N4—C15—S2
02—C16—N4
02—C16—C17
N4—C16—C17
C7—N1—C1—Ce6
C7—N1—C1—C2
C6—C1—C2—C3
N1I—C1—C2—C3
C6—C1—C2—N2
N1I—C1—C2—N2
CI5—N2—C2—C3
CI5—N2—C2—C1
Cl—C2—C3—C4
N2—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—C1
C2—C1—C6—C5
N1I—C1—C6—C5
Cl1—N1—C7—N3
Cl—N1—C7—S1
C8—N3—C7—N1

119.9
115.67 (17)
125.33 (15)
118.99 (14)
121.57 (18)
121.22 (18)
117.16 (17)
120.91 (19)
115.91 (17)
123.07 (18)
119.59 (18)
120.2

120.2

124.62 (18)
114.95 (18)
120.41 (19)
120.25 (19)
120.29 (18)
119.24 (18)
124.23 (19)
115.03 (18)
120.71 (18)
119.08 (19)
120.5

120.5

114.99 (17)
128.09 (15)
116.90 (14)
121.94 (18)
122.15 (18)
115.90 (17)

112.1 (2)
~71.9 (2)
-2.4(3)
~178.42 (17)
178.93 (17)
2.9(3)

46.2 (3)
~1352(2)
3.5(3)
~177.94 (18)
-1.6(3)
-1303)
23(3)
-0.5(3)
175.64 (18)
~178.21 (16)
1.0 (3)

11.8 (3)

06—C26—H26A
06—C26—H26B
H26A—C26—H26B
06—C26—H26C
H26A—C26—H26C
H26B—C26—H26C
O7—C27—H27A
07—C27—H27B
H27A—C27—H27B
07—C27—H27C
H27A—C27—H27C
H27B—C27—H27C
08—C28—H28A
08—C28—H28B
H28A—C28—H28B
08—C28—H28C
H28A—C28—H28C
H28B—C28—H28C
09—C29—C30
09—C29—H29A
C30—C29—H29A
09—C29—H29B
C30—C29—H29B
H29A—C29—H29B
C29—C30—H30A
C29—C30—H30B
H30A—C30—H30B
C29—C30—H30C
H30A—C30—H30C
H30B—C30—H30C

C11—C12—C13—05
04—C12—C13—C14
C11—C12—C13—C14
05—C13—C14—C9
C12—C13—C14—C9
C10—C9—C14—C13
C8—C9—C14—C13
C2—N2—C15—N4
C2—N2—C15—S82
C16—N4—CI15—N2
C16—N4—C15—S2
C15—N4—C16—02
C15—N4—C16—C17
02—C16—C17—C18
N4—C16—C17—C18
02—C16—C17—C22
N4—C16—C17—C22
C22—C17—C18—C19

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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

~179.33 (17)
~171.96 (17)
2.6 (3)
~178.68 (18)
-0.8(3)
-1203)
174.92 (18)
176.38 (18)
—-2.4(3)
~11.5(3)
167.45 (17)
4.6 (3)
~174.03 (19)
-28.7 (3)
149.99 (18)
149.5 (2)
-31.8 (3)
-0.3(3)
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C8—N3—C7—S1
C7—N3—C8—O01
C7—N3—C8—C9
01—C8—C9—C10
N3—C8—C9—C10
01—C8—C9—C14
N3—C8—C9—C14
C14—C9—C10—C11
C8—C9—C10—C11
C23—03—C11—C10
C23—03—C11—C12
C9—C10—C11—03
C9—C10—C11—C12
C24—04—C12—C11
C24—04—C12—CI13
03—C11—C12—04
C10—C11—C12—04
03—C11—C12—C13
C10—C11—C12—C13
C25—05—C13—C14
C25—05—C13—C12
04—C12—C13—05

Hydrogen-bond geometry (4, ©)

D—H-A
N4—H4A-O1!
N2—H2--S1
N2—H2--02
N1—HI1-01
N3—H3A-09
09—H9--02

Symmetry codes: (i) —x+2, —y+1, —z+1.

~167.47 (15)
0.1(3)
177.21 (17)
15.1 (3)
~162.03 (17)
~161.21 (19)
21.6 (3)

1.4 (3)
~174.97 (17)
-2.103)
176.46 (17)
178.88 (18)
0.4 (3)

93.5 (2)
-92.0 (2)
-6.4(3)
172.17 (17)
178.98 (17)
-2.4(3)
-5.1(3)
176.94 (18)
6.1(3)

D—H
0.90 (2)
0.88 (2)
0.88 (2)
0.89 (2)
0.84 (2)
0.80 (3)

C16—C17—C18—C19
C26—06—C19—C18
C26—06—C19—C20
C17—C18—C19—06
C17—C18—C19—C20
C27—07—C20—C19
C27—07—C20—C21
06—C19—C20—07
C18—C19—C20—07
06—C19—C20—C21
C18—C19—C20—C21
C28—08—C21—C22
C28—08—C21—C20
07—C20—C21—08
C19—C20—C21—08
07—C20—C21—C22
C19—C20—C21—C22
08—C21—C22—C17
C20—C21—C22—C17
C18—C17—C22—C21
Cl16—C17—C22—C21

H-A
2.51 (2)
2.69 (2)
1.97 (2)
1.90 (2)
2.23(2)
2.13(3)

DA
3.403 (2)
3.3527 (19)
2.677(2)
2.621(2)
2.949 (2)
2.905 (2)

177.93 (18)
-5.4(3)
174.43 (17)
176.90 (17)
-2.903)
65.1 (3)
~118.3(2)
0.9 (3)
~179.27 (17)
~175.70 (17)
4.1(3)

4.0 (3)
~177.79 (17)
2.8(3)
179.51 (17)
~178.87 (17)
-2203)
177.19 (17)
-1.0(3)
22(3)
~175.89 (18)

D—H-A
173 (2)
133.0 (18)
136 (2)
137 (2)
145 (2)
163 (3)
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Fig. 1
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Fig. 2
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