data reports

IUCrData

©
-
©
(=]
S
(9]
=

ISSN 2414-3146

Received 28 July 2023
Accepted 7 August 2023

Edited by E. R. T. Tiekink, Sunway University,
Malaysia

This article is part of a collection of articles to
commemorate the founding of the African
Crystallographic Association and the 75th
anniversary of the IUCr.

Keywords: crystal structure; hydrogen bond;
C—H- - .z(ring) interaction; indapamide; indole;
sulfamate ester.

CCDC reference: 2280340

Structural data: full structural data are available
from iucrdata.iucr.org

OPEN @& ACCESS

Published under a CC BY 4.0 licence

Diethyl 2,2'-[({2-chloro-5-[(2-ethoxy-2-oxoethyl)-
(2-methylindolin-1-yl)carbamoyl]phenyl}sulfonyl)-
azanediyl]ldiacetate

Youssef Ramli,*"* Wedad Al Garadi,© Mohamed El Hafi,° Elghayati Lhoussaine, El
Mokhtar Essassi,© Abdulsalam Alsubari®* and Joel T. Mague®

ALaboratory of Medicinal Chemistry, Drug Sciences Research Center, Faculty of Medicine and Pharmacy, Mohammed V
University in Rabat, Rabat, Morocco, PMohammed VI Center for Research and Innovation (CM6), Rabat 10000, Morocco,
“Laboratoire de Chimie Organique Heterocyclique, Faculté des Sciences, Université Mohammed V Rabat, Morocco,
dLaboratory of Medicinal Chemistry, Faculty of Clinical Pharmacy, 21 September University, Yemen, and *Department of
Chemistry, Tulane University, New Orleans, LA 70118, USA. *Correspondence e-mail: y.ramli@um5r.ac.ma,
alsubaripharmaco@21umas.edu.ye

The majority of the title molecule, CysH34CIN;OS, is disordered over two
closely spaced sets of sites; the site occupancy of the major component =
0.542 (3). The conformation of each component is approximately U-shaped with
the chlorobenzene ring forming the base and the indolinyl and sulfamoyl groups
the sides; an intramolecular C—H- - -Cl hydrogen bond possibly contributes to
the stabilization of the conformation. In the crystal, a corrugated layer structure
parallel to the ab plane is formed by C—H- - -O and C—H- - -Cl hydrogen bonds
together with C—H- - -m(ring) interactions.

Chemical scheme

N
o,

3D view

o

DL

\\S/N

\ §

(@]

Structure description

Indapamide, is a dihydro-indole-based thiazide-like diuretic used to manage heart failure
and treat hypertension. Various activities are associated with indole derivatives, including
antiviral (Kadam & Wilson, 2016). As a continuation of our work in this area (e.g.
Missioui et al., 2022), the title compound was synthesized and its crystal structure is
reported here (Fig. 1)

The molecule adopts an approximate U-shaped conformation (Fig. 1) with the
chlorophenyl ring forming the base and the indolinyl and sulfamoyl groups the sides. The
intramolecular C24—H24A- - -Cl1 hydrogen bond (Table 1) may help to stabilize this
conformation. A puckering analysis (Cremer & Pople, 1975) of the two components of
the five-membered ring gave the parameters Q(2) = 0.247 (8) A and @(2) = 327 (2)° for
the major component and Q(2) = 0.399 (9) A and ¢(2) = 329.6 (16)° for the other. The
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Figure 1

The title molecule with labeling scheme and 50% probability ellipsoids.
Only the major components of the disorder are shown. The intra-
molecular C—H---O and C—H---Cl hydrogen bonds are depicted,
respectively, by black and green dashed lines.

dihedral angle between the mean planes of the C1-C6 and
C15-C20 rings is 86.2 (4)° while that between the two disor-
dered components of the C1-C6 ring is 3.8 (5)° and that

Figure 2

View of a portion of one chain seen along the b-axis direction with
intermolecular C—H---O and C—H---Cl hydrogen bonds depicted,
respectively, by black and green dashed lines. Non-interacting hydrogen
atoms are omitted.

Figure 3

Packing viewed along the c-axis direction with hydrogen bonds depicted
as in Fig. 2. C—H- - -7(ring) interactions are depicted by light-purple
dashed lines and non-interacting hydrogen atoms are omitted.

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

Cg4 is the centroid of the major orientation of the C15-C20 benzene ring.

D—H---A D—H H A D---A D—H---A
C2—H2.--02 0.95 237 3.198 (13) 145
C4—H4--.09' 0.95 248 3262 (8) 139
C10—H10A- - -ClI 0.99 2.88 3.708 (11) 141
C24—H24A. - -CI1. 0.98 2.86 351 (2) 124
C25—H25A- --05" 0.99 241 3.100 (5) 126
C27—H27B- - -Cg4™ 0.99 2.92 3.742 (7) 141

Symmetry codes: (i) x +1,y,z; (il) —x+ 1,y — %, —z+ 1.

Table 2
Experimental details.

Crystal data

Chemical formula CygH34CIN;O6S

M, 624.09

Crystal system, space group Monoclinic, P2,

Temperature (K) 150

a, b, c(A) 10.683 (2), 11.347 (2), 13.203 (3)
B() 107.491 (3)

vV (A%) 1526.4 (6)

V4 2

Radiation type Mo Ka

w (mm™t) 0.25

Crystal size (mm) 0.36 x 0.26 x 0.06

Data collection

Diffractometer Bruker SMART APEX CCD
Diffractometer

Absorption correction Numerical (SADABS; Krause et
al., 2015)

Tnins Trmax 0.92, 0.98

No. of measured, independent and 26691, 7798, 5986

observed [I > 20([)] reflections

Rint 0.040

(sin B/M)max (A1) 0.676
Refinement

R[F* > 20(F%)], wR(F?), S 0.056, 0.154, 1.06
No. of reflections 7798

No. of parameters 448

No. of restraints 413

H-atom treatment

Apmaxv Aprnin (C AiB)
Absolute structure

H-atom parameters constrained

0.67, —0.45

Flack x determined using 2312
quotients [(I")—(I)J[(I")+(I7)]
(Parsons et al., 2013)

0.07 (3)

Computer programs: APEX3 and SAINT (Bruker, 2020), SHELXT2014/5 (Sheldrick,
2015a), SHELXL2018/3 (Sheldrick, 2015b), DIAMOND (Brandenburg & Putz, 2012),
and SHELXTL (Sheldrick, 2008).

Absolute structure parameter

between the two disordered components of the C15—C20 ring
is 5.68 (6)°.

In the crystal, C4—H4.---0O9 and Cl10—HI0A---Cll
hydrogen bonds (Table 1) cooperate to form chains of mol-
ecules extending along the a-axis direction (Fig. 2). The chains
are connected into corrugated layers parallel to the ab plane
by C25—H25A- - -O5 hydrogen bonds and C27—H27B- - -Cg4
interactions (Table 1 and Fig. 3).

Synthesis and crystallization

Indapamide (0.5 g, 1.36 mmol) and potassium bicarbonate
(0.62 g, 4.5 mmol) were dissolved in dimethylformamide
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(10 mL), to which was added ethyl 2-bromoacetate (0.69 g,
4.5 mmol). Under reflux, the reaction was stirred for 3 h at
80°C. When the starting reagents had reacted completely,
distilled water (100 ml) was added. The product precipitated
in solid form, was filtered, dried and recrystallized from
ethanol solution to afford colorless blocks.

Refinement

Crystal data, data collection and structure refinement details
are summarized in Table 2. The ethyl 4-chlorobenzyl-N-(2-
methylindolin-1-yl)glycinate portion of the molecule is disor-
dered over two partially resolved sets of sites in a
0.542 (3):0.458 (3) ratio. In addition, the C23—C24 ethyl
group is disordered over two sets of sites in a
0.526 (12):0.474 (12) ratio. The two components of each
disorder were refined with restraints that their geometries be
comparable.
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full crystallographic data

1UCrData (2023). 8, x230699  [https://doi.org/10.1107/S2414314623006995]

Diethyl 2,2'-[({2-chloro-5-[(2-ethoxy-2-oxoethyl) (2-methylindolin-1-
yl)carbamoyl]lphenyl}sulfonyl)azanediylldiacetate

Youssef Ramli, Wedad Al Garadi, Mohamed El Hafi, Elghayati Lhoussaine, El Mokhtar Essassi,

Abdulsalam Alsubari and Joel T. Mague

Diethyl 2,2'-[({2-chloro-5-[(2-ethoxy-2-oxoethyl) (2-methylindolin-1-

yl)carbamoyllphenyl}sulfonyl)azanediylldiacetate

Crystal data

CosH34CIN;O9S
M, =624.09
Monoclinic, P2,
a=10.683 (2) A
b=11347Q2) A
c=13203(3)A
p=107.491 (3)°
V=1526.4 (6) A3
zZ=2

Data collection

Bruker SMART APEX CCD Diffractometer

Radiation source: fine-focus sealed tube

@ and w scans

Absorption correction: numerical
(SADABS; Krause et al., 2015)

Tmin = 0.92, Trax = 0.98

26691 measured reflections

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F?)] = 0.056

wR(F?) =0.154

§=1.06

7798 reflections

448 parameters

413 restraints

Primary atom site location: dual

Secondary atom site location: difference Fourier
map

F(000) =656

D,=1358Mgm3

Mo Ko radiation, A = 0.71073 A

Cell parameters from 8512 reflections
0=24-26.5°

4=0.25mm™!

T=150K

Plate, colourless

0.36 x 0.26 x 0.06 mm

7798 independent reflections
5986 reflections with 7> 2a(/)
R =10.040

Omax = 28.7°, Oumin = 1.6°
h=-14—14

k=-15—-15

[=-17—-17

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[c*(F?) + (0.0951P)?
where P = (F,2 + 2F2)/3

(A/6)max < 0.001

Apmax = 0.67 ¢ A7

Apmin =—0.45 ¢ A

Absolute structure: Flack x determined using
2312 quotients [(I)-(D)/[(I)H()] (Parsons et
al.,2013)

Absolute structure parameter: 0.07 (3)

IUCrData (2023). 8, x230699
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Special details

Experimental. The diffraction data were obtained from 3 sets of 400 frames, each of width 0.5 deg. in omega, collected
at phi = 0.00, 90.00 and 180.00 deg. and 2 sets of 800 frames, each of width 0.45 deg in phi, collected at omega = -30.00
and 210.00 deg. The scan time was 25 sec/frame.

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

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > 2sigma(F?)
is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors
based on F? are statistically about twice as large as those based on F, and R- factors based on ALL data will be even
larger. H-atoms attached to carbon were placed in calculated positions (C—H = 0.95 - 1.00 A). All were included as
riding contributions with isotropic displacement parameters 1.2 - 1.5 times those of the attached atoms. The ethyl 4-
chlorobenzyl-N- (2-methylindolin-1-yl)glycinate portion of the molecule is disordered over two partially resolved sites in
a0.542 (3):0.458 (3) ratio. Also, the C23—C24 ethyl group is disordered over two sites in a 0.526 (12):0.474 (12) ratio.
The two components of each disorder were refined with restraints that their geometries be comparable.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (4%)

X y z Uiso®/Ueq Occ. (<1)
S1 0.60808 (8) 0.54611 (11) 0.44326 (6) 0.0246 (2)
04 0.7476 (2) 0.5529 (3) 0.47429 (18) 0.0310 (5)
05 0.5355 (3) 0.6319 (2) 0.4804 (2) 0.0342 (7)
06 0.6174 (3) 0.1476 (3) 0.3450 (3) 0.0420 (7)
o7 0.4485 (3) 0.2752 (3) 0.3126 (2) 0.0370 (7)
08 0.6303 (3) 0.3898 (4) 0.6935 (3) 0.0494 (8)
09 0.4203 (3) 0.3672 (3) 0.6856 (2) 0.0401 (7)
N3 0.5647 (3) 0.4184 (3) 0.4747 (3) 0.0278 (7)
Cll1 0.2994 (7) 0.5368 (15) 0.2927 (7) 0.0376 (19) 0.542 (3)
01 0.7150 (6) 0.5773 (6) 0.0047 (4) 0.0422 (15) 0.542 (3)
02 0.9930 (6) 0.7129 (5) 0.1760 (5) 0.0367 (12) 0.542 (3)
03 1.0605 (7) 0.6851 (7) 0.0338 (5) 0.0565 (15) 0.542 (3)
N1 0.8695 (6) 0.3963 (4) 0.2179 (4) 0.0314 (9) 0.542 (3)
N2 0.8544 (5) 0.4813 (6) 0.1379 (5) 0.0395 (13) 0.542 (3)
Cl 0.9622 (11) 0.4182 (5) 0.3174 (6) 0.0283 (10) 0.542 (3)
C2 1.0092 (19) 0.5264 (5) 0.3612 (9) 0.0316 (11) 0.542 (3)
H2 0.982257 0.597547 0.322925 0.038* 0.542 (3)
C3 1.0976 (8) 0.5272 (8) 0.4634 (6) 0.0342 (15) 0.542 (3)
H3 1.134539 0.598990 0.495918 0.041* 0.542 (3)
C4 1.1314 (7) 0.4175 (8) 0.5180 (6) 0.0369 (15) 0.542 (3)
H4 1.189407 0.417708 0.588456 0.044* 0.542 (3)
C5 1.0830 (9) 0.3126 (8) 0.4724 (7) 0.0425 (17) 0.542 (3)
H5 1.108653 0.240573 0.509459 0.051* 0.542 (3)
Co6 0.9974 (8) 0.3133 (6) 0.3727 (6) 0.0314 (14) 0.542 (3)
C7 0.9270 (9) 0.2123 (6) 0.3051 (7) 0.0381 (14) 0.542 (3)
H7A 0.854404 0.182872 0.330333 0.046* 0.542 (3)
H7B 0.988117 0.146556 0.305549 0.046* 0.542 (3)
C8 0.8748 (7) 0.2658 (6) 0.1947 (6) 0.0344 (14) 0.542 (3)

IUCrData (2023). 8, x230699 data-2
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HS8
C9
HOA
H9B
HOC
C10
HIOA
HI10B
Cl1
C12
HI2A
HI2B
C13
HI3A
HI3B
HI13C
Cl14
C15
Cl6
HI16
C17
C18
C19
HI19
C20
H20
CIl1A
Ol1A
02A
03A
NI1A
N2A
Cl1A
C2A
H2A
C3A
H3A
C4A
H4A
C5A
HSA
C6A
C7A
H7C
H7D
C8A
HSA
C9A

0.941488
0.7445 (9)
0.718893
0.677899
0.751849
0.9664 (7)
1.046523
0.950032
1.0005 (8)
1.0536 (11)
0.999331
1.141981
1.0631 (11)
1.118669
1.101680
0.975245
0.7348 (5)
0.6294 (4)
0.6595 (4)
0.748523
0.5593 (5)
0.4290 (5)
0.3989 (4)
0.309902
0.4991 (4)
0.478550
0.2959 (9)
0.7240 (7)
0.9978 (7)
1.0740 (8)
0.8383 (6)
0.8422 (6)
0.9428 (13)
1.008 (2)
0.992996
1.0957 (10)
1.140601
1.1160 (10)
1.177243
1.0501 (10)
1.062510
0.9667 (9)
0.8798 (9)
0.803112
0.928945
0.8374 (8)
0.905918
0.7047 (9)

0.253357
0.2209 (8)
0.264456
0.232090
0.136822
0.5244 (8)
0.485052
0.491760
0.6456 (7)
0.8298 (9)
0.885773
0.826142
0.8686 (9)
0.938905
0.805386
0.887158
0.5262 (7)
0.5271 (5)
0.5333 (6)
0.535298
0.5365 (6)
0.5335 (6)
0.5273 (6)
0.525314
0.5242 (5)
0.519962
0.5595 (18)
0.6425 (7)
0.6768 (6)
0.6132 (8)
0.4156 (5)
0.5135 (6)
0.4089 (5)
0.5001 (6)
0.579694
0.4718 (9)
0.531675
0.3498 (9)
0.329063
0.2627 (8)
0.182548
0.2915 (6)
0.2147 (6)
0.185759
0.146341
0.2972 (7)
0.297988
0.2781 (9)

0.156400
0.1255 (7)
0.058359
0.162047
0.111242
0.0989 (6)
0.144029
0.026578
0.0928 (6)
0.1908 (8)
0.138173
0.181313
0.2997 (9)
0.317384
0.350035
0.304028
0.0897 (4)
0.1450 (3)
0.2548 (3)
0.297764
0.30187 (19)
0.2390 (3)
0.1292 (3)
0.086237
0.08213 (19)
0.007036
0.2923 (8)
0.0167 (5)
0.1420 (6)
0.0093 (6)
0.2036 (4)
0.1379 (5)
0.2993 (7)
0.3632 (11)
0.340541
0.4620 (7)
0.509339
0.4900 (7)
0.556131
0.4244 (8)
0.445958
0.3282 (7)
0.2421 (8)
0.262288
0.226989
0.1472 (7)
0.109635
0.0680 (8)

0.041%*
0.0489 (17)
0.073*
0.073%*
0.073*
0.0462 (19)
0.055*
0.055*
0.0353 (15)
0.0491 (19)
0.059%*
0.059%*
0.056 (2)
0.084%*
0.084%*
0.084%*
0.0273 (13)
0.0241 (12)
0.0229 (12)
0.028%*
0.0211 (11)
0.0276 (13)
0.0313 (14)
0.038%*
0.0301 (13)
0.036*
0.0376 (19)
0.0422 (15)
0.0367 (12)
0.0565 (15)
0.0314 (9)
0.0395 (13)
0.0283 (10)
0.0316 (11)
0.038%*
0.0342 (15)
0.041%*
0.0369 (15)
0.044%
0.0425 (17)
0.051%*
0.0314 (14)
0.0381 (14)
0.046*
0.046*
0.0344 (14)
0.041%*
0.0489 (17)

0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.542 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
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HO9D
HOE
HOF
C10A
HI10C
HI10D
Cl1A
C12A
HI12C
HI12D
C13A
HI3D
HI3E
HI3F
Cl4A
C15A
Cl6A
HI6A
CI17A
C18A
CI19A
HI9A
C20A
H20A
C21
H21A
H21B
C22
C23
H23A
H23B
C24
H24A
H24B
H24C
C23A
H23C
H23D
C24A
H24D
H24E
H24F
C25
H25A
H25B
C26
C27
H27A

0.687923
0.637145
0.702486
0.9400 (9)
0.997541
0.891210
1.0188 (8)
1.0608 (11)
1.021000
1.155707
1.0410 (13)
1.073716
1.088938
0.947231
0.7347 (6)
0.6263 (5)
0.6562 (5)
0.745202
0.5559 (6)
0.4257 (6)
0.3958 (4)
0.306771
0.4961 (5)
0.475641
0.6376 (4)
0.659298
0.721346
0.5672 (4)
0.3658 (10)
0.355884
0.406677
0.2319 (10)
0.243520
0.186810
0.179278
0.3757 (11)
0.417236
0.368740
0.2418 (12)
0.206690
0.251091
0.181707
0.4624 (4)
0.405925
0.406843
0.5177 (4)
0.4571 (5)
0.514494

0.339864
0.281223
0.200856
0.4912 (8)
0.424066
0.470055
0.5934 (9)
0.7912 (9)
0.833033
0.780818
0.8592 (10)
0.939632
0.821364
0.861575
0.5776 (9)
0.5714 (6)
0.5654 (7)
0.563497
0.5623 (8)
0.5651 (8)
0.5711 (7)
0.573059
0.5743 (7)
0.578374
0.3145 (3)
0.266133
0.340976
0.2368 (3)
0.1945 (11)
0.119007
0.177976
0.2520 (12)
0.331157
0.257710
0.204217
0.2112 (15)
0.134334
0.257769
0.1949 (14)
0.271934
0.145121
0.157156
0.4050 (3)
0.337290
0.476623
0.3856 (4)
0.3598 (6)
0.426712

0.013628
0.104319
0.034308
0.0750 (7)
0.106883
0.000840
0.0752 (7)
0.1428 (10)
0.074944
0.152451
0.2321 (12)
0.230606
0.299294
0.225608
0.0926 (5)
0.1452 (3)
0.2550 (3)
0.298079
0.3020 (2)
0.2390 (4)
0.1291 (3)
0.086099
0.0822 (2)
0.007135
0.4586 (3)
0.524055
0.448656
0.3654 (3)
0.2343 (10)
0.268714
0.177690
0.1868 (11)
0.161230
0.241208
0.127370
0.2169 (10)
0.211744
0.152071
0.2341 (12)
0.245321
0.296619
0.171493
0.5260 (3)
0.493872
0.512948
0.6440 (3)
0.8008 (4)
0.833385

0.073%*
0.073%*
0.073*
0.0462 (19)
0.055*
0.055*
0.0353 (15)
0.0491 (19)
0.059%*
0.059%*
0.056 (2)
0.084%*
0.084%*
0.084%*
0.0273 (13)
0.0241 (12)
0.0229 (12)
0.028%*
0.0211 (11)
0.0276 (13)
0.0313 (14)
0.038%*
0.0301 (13)
0.036*
0.0301 (8)
0.036*
0.036*
0.0324 (9)
0.040 (2)
0.048%*
0.048%*
0.058 (2)
0.088*
0.088%*
0.088*
0.040 (2)
0.048%*
0.048%*
0.058 (2)
0.088*
0.088%*
0.088*
0.0283 (8)
0.034%*
0.034%*
0.0337 (9)
0.0537 (13)
0.064%*

0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)
0.458 (3)

0.526 (12)
0.526 (12)
0.526 (12)
0.526 (12)
0.526 (12)
0.526 (12)
0.526 (12)
0.474 (12)
0.474 (12)
0.474 (12)
0.474 (12)
0.474 (12)
0.474 (12)
0.474 (12)
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H27B 0.504902 0.285421 0.825727 0.064*
C28 0.3319 (6) 0.3635 (6) 0.8307 (5) 0.0665 (18)
H28A 0.288818 0.439891 0.810204 0.100*
H28B 0.351927 0.352855 0.907560 0.100*
H28C 0.273308 0.300324 0.793714 0.100*
Atomic displacement parameters (4°)

Ull U22 (]33 U12 U13 U23
S1 0.0278 (4) 0.0230 (4) 0.0258 (4) —0.0039 (4) 0.0123 (3) —0.0033 (4)
04 0.0294 (13) 0.0345 (13) 0.0293 (11) —0.0110 (13) 0.0093 (10) —0.0042 (12)
05 0.0490 (18) 0.0239 (13) 0.0383 (15) 0.0003 (12) 0.0263 (14) —0.0012 (11)
06 0.0490 (18) 0.0275 (15) 0.057 (2) 0.0010 (13) 0.0278 (15) —0.0112 (13)
07 0.0382 (17) 0.0319 (15) 0.0413 (16) —0.0013 (12) 0.0123 (13) —0.0134 (12)
08 0.0308 (18) 0.079 (3) 0.0393 (17) —0.0068 (16) 0.0117 (14) —0.0076 (16)
09 0.0353 (17) 0.0540 (19) 0.0361 (16) —0.0125 (14) 0.0186 (13) —0.0095 (14)
N3 0.0320 (18) 0.0217 (15) 0.0363 (17) —0.0046 (12) 0.0202 (14) —0.0060 (13)
Cl1 0.0236 (5) 0.053 (6) 0.0403 (5) 0.0055 (13) 0.0156 (4) 0.0047 (14)
Ol 0.037 (2) 0.062 (4) 0.029 (2) 0.000 (3) 0.0123 (17) 0.004 (2)
02 0.0313 (18) 0.052 (3) 0.034 (3) 0.001 (2) 0.020 (2) 0.000 (2)
03 0.052 (3) 0.087 (4) 0.047 (3) 0.003 (3) 0.039 (2) 0.005 (3)
N1 0.0309 (10) 0.0318 (10) 0.0317 (10) 0.0006 (4) 0.0097 (5) —0.0010 (4)
N2 0.025 (2) 0.068 (3) 0.0295 (17) 0.0047 (19) 0.0131 (15) —0.008 (2)
Cl1 0.018 (3) 0.035 (2) 0.033 (2) —0.0011 (16) 0.0099 (19) —0.0027 (17)
C2 0.0267 (19) 0.036 (3) 0.0322 (18) 0.000 (3) 0.0094 (16) 0.002 (2)
C3 0.028 (2) 0.040 (4) 0.036 (2) —0.001 (3) 0.0118 (18) —0.005 (3)
C4 0.027 (3) 0.050 (3) 0.033 (3) 0.007 (3) 0.007 (2) 0.004 (2)
C5 0.038 (3) 0.043 (3) 0.048 (3) 0.009 (3) 0.014 (3) 0.004 (2)
C6 0.029 (3) 0.033 (3) 0.035 (3) 0.002 (2) 0.013 (3) —0.007 (2)
C7 0.039 (3) 0.033 (2) 0.044 (3) 0.001 (2) 0.015 (3) —0.007 (3)
C8 0.031 (3) 0.040 (3) 0.032 (3) 0.005 (2) 0.010 (2) —0.007 (2)
C9 0.048 (4) 0.049 (4) 0.048 (4) —0.010 (3) 0.012 (3) —0.016 (3)
C10 0.032 (3) 0.080 (4) 0.028 (3) —-0.015 (3) 0.010 (2) —0.020 (3)
Cl11 0.031 (3) 0.049 (3) 0.032 (3) 0.016 (2) 0.018 (2) 0.005 (3)
C12 0.048 (3) 0.058 (3) 0.048 (4) —0.007 (3) 0.024 (3) 0.002 (3)
C13 0.044 (4) 0.056 (4) 0.066 (5) —-0.014 (3) 0.014 (4) —0.010 (4)
Cl14 0.0283 (19) 0.030 (3) 0.0235 (17) 0.001 (3) 0.0083 (15) —0.004 (3)
C15 0.0245 (18) 0.022 (3) 0.0281 (16) 0.001 (2) 0.0110 (14) —0.004 (2)
Cl6 0.0214 (16) 0.021 (3) 0.0282 (15) 0.002 (2) 0.0106 (13) —0.003 (2)
C17 0.0230 (16) 0.017 (3) 0.0243 (14) 0.0040 (19) 0.0084 (12) 0.0019 (17)
C18 0.0267 (17) 0.025 (3) 0.0336 (16) 0.004 (2) 0.0128 (14) 0.002 (2)
C19 0.0247 (18) 0.035 (4) 0.0331 (18) 0.002 (3) 0.0071 (15) 0.000 (3)
C20 0.032 (2) 0.032 (3) 0.0252 (17) 0.001 (3) 0.0074 (16) —0.002 (3)
CI1A 0.0236 (5) 0.053 (6) 0.0403 (5) 0.0055 (13) 0.0156 (4) 0.0047 (14)
O1A 0.037 (2) 0.062 (4) 0.029 (2) 0.000 (3) 0.0123 (17) 0.004 (2)
02A 0.0313 (18) 0.052 (3) 0.034 (3) 0.001 (2) 0.020 (2) 0.000 (2)
03A 0.052 (3) 0.087 (4) 0.047 (3) 0.003 (3) 0.039 (2) 0.005 (3)
NIA 0.0309 (10) 0.0318 (10) 0.0317 (10) 0.0006 (4) 0.0097 (5) —0.0010 (4)
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N2A 0.025 (2) 0.068 (3) 0.0295 (17) 0.0047 (19) 0.0131 (15) —0.008 (2)
ClA 0.018 (3) 0.035 (2) 0.033 (2) —0.0011 (16) 0.0099 (19) —0.0027 (17)
C2A 0.0267 (19) 0.036 (3) 0.0322 (18) 0.000 (3) 0.0094 (16) 0.002 (2)
C3A 0.028 (2) 0.040 (4) 0.036 (2) —0.001 (3) 0.0118 (18) —0.005 (3)
C4A 0.027 (3) 0.050 (3) 0.033 (3) 0.007 (3) 0.007 (2) 0.004 (2)
C5A 0.038 (3) 0.043 (3) 0.048 (3) 0.009 (3) 0.014 (3) 0.004 (2)
C6A 0.029 (3) 0.033 (3) 0.035 (3) 0.002 (2) 0.013 (3) —0.007 (2)
C7A 0.039 (3) 0.033 (2) 0.044 (3) 0.001 (2) 0.015 (3) —0.007 (3)
C8A 0.031 (3) 0.040 (3) 0.032 (3) 0.005 (2) 0.010 (2) —0.007 (2)
C9A 0.048 (4) 0.049 (4) 0.048 (4) —0.010 (3) 0.012 (3) —0.016 (3)
CI10A 0.032 (3) 0.080 (4) 0.028 (3) —0.015 (3) 0.010 (2) —0.020 (3)
Cl1A 0.031 (3) 0.049 (3) 0.032 (3) 0.016 (2) 0.018 (2) 0.005 (3)
CI12A 0.048 (3) 0.058 (3) 0.048 (4) —0.007 (3) 0.024 (3) 0.002 (3)
CI3A 0.044 (4) 0.056 (4) 0.066 (5) —0.014 (3) 0.014 (4) —0.010 (4)
Cl4A 0.0283 (19) 0.030 (3) 0.0235 (17) 0.001 (3) 0.0083 (15) —0.004 (3)
CI5A 0.0245 (18) 0.022 (3) 0.0281 (16) 0.001 (2) 0.0110 (14) —0.004 (2)
Cl16A 0.0214 (16) 0.021 (3) 0.0282 (15) 0.002 (2) 0.0106 (13) —0.003 (2)
Cl17A 0.0230 (16) 0.017 (3) 0.0243 (14) 0.0040 (19) 0.0084 (12) 0.0019 (17)
CI18A 0.0267 (17) 0.025 (3) 0.0336 (16) 0.004 (2) 0.0128 (14) 0.002 (2)
CI19A 0.0247 (18) 0.035 (4) 0.0331 (18) 0.002 (3) 0.0071 (15) 0.000 (3)
C20A 0.032 (2) 0.032 (3) 0.0252 (17) 0.001 (3) 0.0074 (16) —0.002 (3)
C21 0.031 (2) 0.0236 (17) 0.038 (2) —0.0001 (14) 0.0149 (16) —0.0050 (14)
C22 0.035 (2) 0.0268 (18) 0.043 (2) —0.0036 (15) 0.0227 (18) —0.0041 (15)
C23 0.044 (3) 0.039 (3) 0.038 (3) —0.005 (2) 0.013 (2) —0.010 (3)
C24 0.041 (3) 0.064 (5) 0.065 (5) —0.004 (4) 0.008 (4) —0.025 (4)
C23A 0.044 (3) 0.039 (3) 0.038 (3) —0.005 (2) 0.013 (2) —0.010 (3)
C24A 0.041 (3) 0.064 (5) 0.065 (5) —0.004 (4) 0.008 (4) —0.025 (4)
C25 0.027 (2) 0.0231 (18) 0.040 (2) —0.0057 (14) 0.0179 (16) —0.0044 (14)
C26 0.033 (2) 0.033 (2) 0.040 (2) —0.0060 (17) 0.0172 (18) —0.0073 (16)
C27 0.055 (3) 0.075 (4) 0.038 (2) —0.025 (3) 0.025 (2) —0.018 (2)
C28 0.079 (4) 0.083 (4) 0.057 (3) —0.031 (3) 0.049 (3) —0.029 (3)
Geometric parameters (4, )

S1—05 1.421 (3) N1A—CIA 1.414 (7)

S1—04 1.424 (3) N1A—N2A 1.418 (7)

S1—N3 1.613 (3) N1A—CS8A 1.535(7)
S1—C17 1.784 (3) N2A—C14A 1.339 (7)
S1—C17A 1.789 (3) N2A—CI10A 1.538 (7)
06—C22 1.213 (5) CIA—C2A 1.382 (7)
07—C22 1.324 (5) CIA—C6A 1.388 (7)
07—C23A 1.462 (6) C2A—C3A 1.397 (7)
07—C23 1.462 (6) C2A—H2A 0.9500

08—C26 1.184 (5) C3A—C4A 1.432 (12)
09—C26 1.331 (5) C3A—H3A 0.9500

09—C27 1.454 (6) C4A—CS5A 1.363 (12)
N3—C25 1.457 (5) C4A—HA4A 0.9500

N3—C21 1.463 (5) C5A—C6A 1.355 (11)
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CI1—C18
01—Cl14
02—Cl11
02—C12
03—Cl11
NI1I—N2
N1—Cl1
N1—C8
N2—C14
N2—C10
Cl—C2
C1—Co
C2—C3
C2—H2
C3—C4
C3—H3
C4—C5
C4—H4
C5—Co
C5—HS5
Co—C7
C7—C8
C7T—HT7A
C7—H7B
C8—C9
C8—H&
C9—HO9A
C9—HI9B
C9—HOC
C10—C11
C10—HI10A
C10—H10B
C12—C13
Cl12—HI2A
C12—HI12B
C13—HI3A
C13—HI13B
C13—H13C
C14—C15
C15—C16
C15—C20
Cl16—C17
Cl6—HI16
C17—C18
C18—C19
C19—C20
C19—H19
C20—H20

1.735 (3)
1.223 (7)
1.361 (9)
1.463 (10)
1.233 (7)
1.403 (6)
1.410 (6)
1.517 (7)
1.344 (7)
1.518 (7)
1.384 (7)
1.388 (7)
1.395 (7)
0.9500
1.429 (11)
0.9500
1.364 (12)
0.9500
1.358 (11)
0.9500
1.508 (10)
1.522 (11)
0.9900
0.9900
1.505 (10)
1.0000
0.9800
0.9800
0.9800
1.431 (11)
0.9900
0.9900
1.478 (12)
0.9900
0.9900
0.9800
0.9800
0.9800
1.515 (5)
1.3900
1.3900
1.3900
0.9500
1.3900
1.3900
1.3900
0.9500
0.9500

C5A—HSA
C6A—CT7A
C7A—CB8A
C7A—H7C
C7A—H7D
C8A—C9A
C8A—HBA
C9A—H9D
C9A—HOIE
CY9A—HOF
CI10A—CI11A
C10A—H10C
C10A—H10D
C12A—C13A
C12A—HI12C
C12A—HI12D
CI13A—HI13D
C13A—HI3E
CI3A—HI13F
C14A—CI15A
CI5A—CI16A
CI5A—C20A
Cl16A—C17A
C16A—HI6A
C17A—CI8A
C18A—CI19A
C19A—C20A
C19A—HI9%A
C20A—H20A
C21—C22
C21—H21A
C21—H21B
C23—C24
C23—H23A
C23—H23B
C24—H24A
C24—H24B
C24—H24C
C23A—C24A
C23A—H23C
C23A—H23D
C24A—H24D
C24A—H24E
C24A—H24F
C25—C26
C25—H25A
C25—H25B
C27—C28

0.9500
1.510 (10)
1.520 (11)
0.9900
0.9900
1.503 (10)
1.0000
0.9800
0.9800
0.9800
1.433 (11)
0.9900
0.9900
1.475 (12)
0.9900
0.9900
0.9800
0.9800
0.9800
1.520 (5)
1.3900
1.3900
1.3900
0.9500
1.3900
1.3900
1.3900
0.9500
0.9500
1.517 (5)
0.9900
0.9900
1.526 (11)
0.9900
0.9900
0.9800
0.9800
0.9800
1.525 (11)
0.9900
0.9900
0.9800
0.9800
0.9800
1.508 (6)
0.9900
0.9900
1.505 (7)
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CI1A—CI8A
Ol1A—C14A
02A—Cl11A
02A—CI12A
03A—Cl11A

05—S1—04
O5—S1—N3
04—S1—N3
05—S1—C17
04—S1—C17
N3—S1—C17
05—S1—CI17A
04—S1—CI17A
N3—S1—C17A
C22—07—C23A
C22—07—C23
C26—09—C27
C25—N3—C21
C25—N3—S1
C21—N3—S1
C11—02—C12
N2—N1—C1
N2—N1—C8
C1—N1—C8
C14—N2—N1
C14—N2—C10
N1—N2—C10
C2—C1—C6
C2—C1—N1
C6—C1—N1
C1—C2—C3
C1—C2—H2
C3—C2—H2
C2—C3—C4
C2—C3—H3
C4—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
Co—C5—C4
C6—C5—HS5
C4—C5—H5
C5—C6—Cl1
C5—C6—C7
Cl1—C6—C7
Co—C7—C8
Co—C7—H7A

1.735 (3)
1.221 (7)
1.357 (9)
1.461 (10)
1.211 (7)

119.78 (18)
107.34 (17)
109.32 (18)
112.6 (2)
104.8 (2)
101.4 (3)
105.0 (3)
105.4 (2)
109.7 (3)
117.9 (7)
116.5 (6)
116.2 (3)
119.3 (3)
121.8 (3)
118.7 (2)
119.0 (6)
118.0 (4)
121.5 (5)
107.6 (5)
119.6 (5)
116.8 (5)
123.5 (5)
122.3 (5)
127.6 (4)
110.0 (5)
117.6 (6)
121.2
121.2
118.5 (7)
120.7
120.7
122.1 (6)
118.9
118.9
118.6 (7)
120.7
120.7
120.8 (7)
129.8 (6)
109.4 (6)
103.8 (5)
111.0

C27—H27A
C27—H27B
C28—H28A
C28—H28B
C28—H28C

C6A—C5A—HSA
C4A—C5A—H5A
C5A—C6A—CIA
C5A—C6A—CTA
Cl1A—C6A—CTA
C6A—CT7TA—CRA
C6A—C7A—HTC
C8A—C7A—HTC
C6A—C7A—HTD
C8A—C7A—HT7TD
H7C—C7A—H7D
CIA—C8A—CTA
CO9A—CBA—NIA
C7A—C8A—NI1A
CO9A—CBA—HSA
C7A—C8A—HS8A
N1A—C8A—HSA
C8A—C9A—H9D
C8A—CY9A—HOIE
H9D—C9A—HOIE
C8A—C9A—HOF
H9D—C9A—HOF
H9E—C9A—HOF
C11A—CI10A—N2A
Cl11A—C10A—H10C
N2A—C10A—H10C
C11A—C10A—HI10D
N2A—C10A—H10D
H10C—C10A—H10D
03A—C11A—02A
03A—C11A—CI10A
02A—C11A—CI10A
02A—C12A—CI13A
02A—C12A—HI12C
CI3A—CI12A—H]12C
02A—C12A—HI12D
CI3A—CI12A—H12D
H12C—C12A—HI12D
C12A—C13A—HI13D
C12A—C13A—HI3E
HI3D—CI3A—HI13E
C12A—C13A—HI13F

0.9900
0.9900
0.9800
0.9800
0.9800

120.4
120.4
120.3 (7)
130.4 (7)
109.1 (6)
103.2 (5)
111.1
111.1
111.1
111.1
109.1
118.0 (7)
109.3 (6)
100.5 (5)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
111.1 (6)
109.4
109.4
109.4
109.4
108.0
123.3 (9)
124.2 (9)
110.7 (5)
107.1 (7)
110.3
110.3
110.3
110.3
108.6
109.5
109.5
109.5
109.5
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C8—C7—HTA
C6—C7—H7B
C8—C7—H7B
H7A—C7—H7B
C9—C8—NI1
C9—C8—C7
N1—C8—C7
C9—C8—HS
N1—C8—HS
C7—C8—H8
C8—C9—H9A
C8—C9—H9B
H9A—C9—HO9B
C8—C9—HOC
H9A—C9—HOIC
H9B—C9—H9C
C11—C10—N2
C11—C10—H10A
N2—C10—H10A
C11—C10—H10B
N2—C10—H10B
HI0A—C10—HI10B
03—C11—-02
03—C11—C10
02—C11—C10
02—C12—C13
02—C12—HI12A
C13—CI12—H12A
02—C12—H12B
C13—C12—H12B
HI2A—C12—HI12B
C12—C13—H13A
C12—C13—H13B
HI3A—C13—HI13B
C12—C13—H13C
HI3A—C13—HI13C
HI13B—C13—HI13C
O1—C14—N2
01—C14—C15
N2—C14—Cl15
C16—C15—C20
Cl6—C15—C14
C20—C15—C14
C17—C16—C15
C17—C16—H16
C15—C16—H16
Cl16—C17—C18
Cl16—C17—S1

111.0
111.0
111.0
109.0
111.7 (6)
116.8 (7)
102.8 (5)
108.4
108.4
108.4
109.5
109.5
109.5
109.5
109.5
109.5
124.7 (7)
106.2
106.2
106.2
106.2
106.4
118.3 (7)
1252 (8)
114.5 (5)
107.3 (7)
110.3
110.3
110.3
110.3
108.5
109.5
109.5
109.5
109.5
109.5
109.5
119.5 (5)
119.3 (5)
120.8 (5)
120.0
122.1 (3)
117.9 (3)
120.0
120.0
120.0
120.0
116.6 (3)

HI13D—CI3A—HI13F
HI3E—C13A—HI13F
Ol1A—C14A—N2A
O1A—C14A—CI15A
N2A—C14A—C15A
C16A—CI15A—C20A
Cl16A—CI5A—CI14A
C20A—CI15A—C14A
C15A—C16A—C17A
CI5A—C16A—H16A
C17TA—C16A—H16A
C16A—C17A—C18A
C16A—C17A—S1
CI18A—C17A—S1
C19A—C18A—C17A
C19A—C18A—CIl1A
C17A—C18A—CIl1A
C18A—C19A—C20A
C18A—C19A—HI9%A
C20A—C19A—HI9%A
C19A—C20A—C15A
C19A—C20A—H20A
C15A—C20A—H20A
N3—C21—C22
N3—C21—H21A
C22—C21—H21A
N3—C21—H21B
C22—C21—H21B
H21A—C21—H21B
06—C22—07
06—C22—C21
07—C22—C21
07—C23—C24
07—C23—H23A
C24—C23—H23A
07—C23—H23B
C24—C23—H23B
H23A—C23—H23B
C23—C24—H24A
C23—C24—H24B
H24A—C24—H24B
C23—C24—H24C
H24A—C24—H24C
H24B—C24—H24C
07—C23A—C24A
07—C23A—H23C
C24A—C23A—H23C
07—C23A—H23D

109.5
109.5
123.3 (5)
120.4 (6)
116.1 (5)
120.0
120.7 (3)
119.2 (3)
120.0
120.0
120.0
120.0
115.3 (3)
124.6 (3)
120.0
117.7 3)
122.3 (3)
120.0
120.0
120.0
120.0
120.0
120.0
115.5 3)
108.4
108.4
108.4
108.4
107.5
125.1 (4)
121.4 (4)
113.5 3)
108.4 (8)
110.0
110.0
110.0
110.0
108.4
109.5
109.5
109.5
109.5
109.5
109.5
102.2 (8)
111.3
111.3
111.3
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C18—C17—S1 123.4 (3) C24A—C23A—H23D 111.3
C17—C18—C19 120.0 H23C—C23A—H23D 109.2
C17—C18—Cl1 122.3 (2) C23A—C24A—H24D 109.5
C19—C18—ClI 117.7 (2) C23A—C24A—H24E 109.5
C20—C19—C18 120.0 H24D—C24A—H24E 109.5
C20—C19—H19 120.0 C23A—C24A—H24F 109.5
C18—C19—H19 120.0 H24D—C24A—H24F 109.5
C19—C20—C15 120.0 H24E—C24A—H24F 109.5
C19—C20—H20 120.0 N3—C25—C26 112.3 (3)
C15—C20—H20 120.0 N3—C25—H25A 109.1
C11A—02A—C12A 117.3(7) C26—C25—H25A 109.1
Cl1A—N1A—N2A 115.3 (5) N3—C25—H25B 109.1
C1A—N1A—CS8A 105.9 (5) C26—C25—H25B 109.1
N2A—N1A—C8A 112.7 (5) H25A—C25—H25B 107.9
C14A—N2A—NIA 121.3 (5) 08—C26—09 124.6 (4)
C14A—N2A—C10A 118.6 (5) 08—C26—C25 125.6 (4)
N1A—N2A—CI0A 110.5 (5) 09—C26—C25 109.7 (3)
C2A—CI1A—C6A 122.2 (6) 09—C27—C28 106.9 (4)
C2A—Cl1A—NIA 128.4 (5) 09—C27—H27A 110.3
C6A—CIA—NIA 109.1 (5) C28—C27—H27A 110.3
Cl1A—C2A—C3A 118.1 (6) 09—C27—H27B 110.3
Cl1A—C2A—H2A 120.9 C28—C27—H27B 110.3
C3A—C2A—H2A 120.9 H27A—C27—H27B 108.6
C2A—C3A—C4A 118.1(7) C27—C28—H28A 109.5
C2A—C3A—H3A 121.0 C27—C28—H28B 109.5
C4A—C3A—H3A 121.0 H28A—C28—H28B 109.5
C5A—C4A—C3A 121.9 (7) C27—C28—H28C 109.5
C5A—C4A—H4A 119.1 H28A—C28—H28C 109.5
C3A—C4A—H4A 119.1 H28B—C28—H28C 109.5
C6A—C5A—C4A 119.3 (7)

O5—S1—N3—C25 3.4(3) C8A—N1A—CIA—C2A 160 (2)
04—S1—N3—C25 134.7 (3) N2A—N1A—CI1A—C6A —150.5 (9)
C17—S1—N3—C25 -114.9 (3) C8A—N1A—CIA—C6A —25.1(12)
C17A—S1—N3—C25 —110.1 (4) C6A—CIA—C2A—C3A -3(3)
05—S1—N3—C21 -171.8 (3) N1IA—CIA—C2A—C3A 171.0 (16)
04—S1—N3—C21 —40.4 (3) Cl1A—C2A—C3A—C4A 2(3)
C17—S1—N3—C21 69.9 (4) C2A—C3A—C4A—C5A -2(2)
C17A—S1—N3—C21 74.7 (4) C3A—C4A—C5A—C6A 2.7 (18)
C1—N1—N2—C14 —125.3 (8) C4A—C5A—C6A—CI1A -3.8(17)
C8—N1—N2—C14 98.0 (8) C4A—C5A—C6A—CT7A —178.2 (10)
C1—N1—N2—C10 56.6 (11) C2A—CI1A—C6A—CS5A 4(2)
C8—N1—N2—C10 —80.0 (9) N1A—C1A—C6A—C5A —171.0 (10)
N2—N1—C1—C2 24 (2) C2A—CIA—C6A—CT7A 179.6 (19)
C8—N1—C1—C2 166.5 (17) N1A—C1A—C6A—CT7A 4.6 (14)
N2—N1—C1—C6 —159.4 (8) C5A—C6A—CTA—C8A —167.4 (10)
C8—N1—C1—C6 -17.3 (11) Cl1A—C6A—CTA—C8A 17.7 (12)
C6—C1—C2—C3 2(3) C6A—C7A—CRA—COA —149.1 (7)
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N1—C1—C2—C3
Cl1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—C1
C4—C5—C6—C7
C2—C1—C6—C5
N1—C1—C6—C5
C2—C1—C6—C7
N1—C1—C6—C7
C5—C6—CT7—C8
C1—C6—C7—C8
N2—N1—C8—C9
C1—N1—C8—C9
N2—N1—C8—C7
C1—N1—C8—C7
Co—C7T—C8—C9
C6—C7—C8—NI1
C14—N2—C10—Cl11
N1—N2—C10—C11
C12—02—C11—03
C12—02—C11—C10
N2—C10—C11—03
N2—C10—C11—02
C11—02—C12—C13
N1—N2—C14—O01
C10—N2—C14—01
N1—N2—C14—C15
C10—N2—C14—C15
01—C14—C15—Cl16
N2—C14—C15—C16
01—C14—C15—C20
N2—C14—C15—C20
C20—C15—C16—C17
C14—C15—C16—C17
C15—C16—C17—C18
C15—C16—C17—S1
05—S1—C17—C16
04—S1—C17—C16
N3—S1—C17—C16
05—S1—C17—C18
04—S1—C17—C18
N3—S1—C17—C18
C16—C17—C18—C19
S1—C17—C18—C19
Cl16—C17—C18—Cl1
S1—C17—C18—Cl1
C17—C18—C19—C20

177.6 (14)
-2(3)

1.9 (18)
~1.7 (14)
1.5 (15)
~178.3 (8)
-2(2)
~178.1 (9)
178.3 (16)
1.8 (12)
~166.1 (9)
14.1 (10)
~68.4 (8)
151.1 (8)
165.6 (6)
25.1 (8)
~145.6 (7)
~22.9(7)
54.6 (11)
~127.3 (7)
1.3 (12)
166.1 (8)
~156.4 (8)
40.0 (10)
~164.7 (8)
~162.5 (7)
15.7 (11)
24.8 (10)
~157.0 (7)
~143.7 (6)
29.1 (9)
35.0 (9)
~152.3 (6)
0.0

178.6 (6)
0.0
~179.3 (5)
134.0 (3)
2.2(4)
~111.6 (3)
~45.2 (4)
~177.1 3)
69.2 (4)
0.0

179.2 (5)
179.8 (8)
~1.0 (8)
0.0

C6A—CT7A—C8A—NIA
CIA—N1A—C8A—C9A
N2A—N1A—C8A—C9A
CIA—N1A—C8A—CT7A
N2A—N1A—C8A—CT7A
Cl4A—N2A—C10A—CI11A
N1IA—N2A—CI10A—CI11A
C12A—02A—C11A—0O3A
C12A—02A—C11A—CI10A
N2A—C10A—C11A—O0O3A
N2A—C10A—C11A—O0O2A
C11A—02A—C12A—CI13A
N1A—N2A—CI14A—O1A
C10A—N2A—C14A—O1A
N1IA—N2A—CI14A—CI5A
C10A—N2A—C14A—C15A
O1A—C14A—C15A—CI16A
N2A—C14A—C15A—C16A
O1A—C14A—C15A—C20A
N2A—CI14A—CI15A—C20A
C20A—C15A—C16A—CI17A
C14A—C15A—C16A—C17A
C15A—C16A—C17A—CI18A
C15A—C16A—C17A—S1
05—S1—C17A—CI16A
04—S1—C17A—CI16A
N3—S1—C17A—C16A
05—S1—C17A—CI18A
04—S1—C17A—CI8A
N3—S1—C17A—C18A
C16A—C17A—C18A—CI19A
S1—C17A—C18A—CI19A
C16A—C17A—C18A—CI1A
S1—C17A—CI18A—CI1A
C17A—C18A—C19A—C20A
CIIA—CI18A—C19A—C20A
C18A—C19A—C20A—CI15A
C16A—C15A—C20A—CI19A
C14A—C15A—C20A—CI19A
C25—N3—C21—C22
S1—N3—C21—C22
C23A—07—C22—06
C23—07—C22—06
C23A—07—C22—C21
C23—07—C22—C21
N3—C21—C22—06
N3—C21—C22—07
C22—07—C23—C24

-30.5 (8)
159.4 (9)
~73.6 (8)
34.5(8)
161.6 (6)
76.9 (10)
~136.3 (7)
-8.4 (14)
~173.8 (9)
~157.4 (9)
7.9 (11)
~171.3 (10)
~161.4 (9)
~18.3 (13)
22.1(11)
165.3 (7)
~139.4 (8)
37.2(10)
39.4 (11)
~144.1 (6)
0.0

178.7 (7)
0.0

176.6 (6)
133.4 (4)
6.0 (5)
~111.6 (4)
-50.2 (5)
~177.6 (4)
64.8 (5)
0.0
~176.2 (6)
179.1 (10)
2.9 (10)
0.0
~179.2 (10)
0.0

0.0
~178.7 (7)
78.8 (4)
~105.9 (4)
~5.5(10)
9.4 (9)
176.0 (9)
~169.2 (8)
~179.2 (4)
~0.5(5)
177.1 (10)
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CI1—C18—C19—C20 —179.8 (8) C22—07—C23A—C24A 131.8 (11)
C18—C19—C20—C15 0.0 C21—N3—C25—C26 74.6 (4)
C16—C15—C20—C19 0.0 S1—N3—C25—C26 —100.5 (3)
C14—C15—C20—C19 —178.7 (6) C27—09—C26—08 4.1 (7)
Cl1A—N1A—N2A—CI14A —135.0 (9) C27—09—C26—C25 -173.5 (4)
C8A—N1A—N2A—CI14A 103.1 (8) N3—C25—C26—08 5.9 (6)
C1A—N1A—N2A—CI10A 79.2 (10) N3—C25—C26—09 —176.5 (3)
C8A—N1A—N2A—CI10A —42.7 (8) C26—09—C27—C28 168.9 (4)
N2A—N1A—CIA—C2A 35(2)

Hydrogen-bond geometry (4, )

Cg4 is the centroid of the major orientation of the C15-C20 benzene ring.

D—H-A D—H HA DA D—H-A
C2—H2--02 0.95 2.37 3.198 (13) 145
C4—H4-0Y' 0.95 2.48 3.262 (8) 139
C10—H104--CI1! 0.99 2.88 3.708 (11) 141
C24—H244--Cl 0.98 2.86 3.51(2) 124
C25—H254--05" 0.99 2.41 3.100 (5) 126
C27—H27B-Cgd' 0.99 2.92 3.742 (7) 141

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