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The reaction of 1,5-dibenzyl-3-propargyl-1,5-benzodiazepine-
2,4-dione with 1,12-diazido-n-dodecane in the presence of
catalysts leads to the formation of the title compound,
CssHy6NgO,. The seven-membered diazepinyl ring adopts a
boat conformation with the azidododecyltriazolylmethyl-
bearing C atom as the prow and the fused-ring C atoms as
the stern. The octyltriazolylmethyl substituent occupies an
axial position.

Related literature

For the crystal structures of other N-substituted homologs, see:
Jabli et al. (2009, 2010).

Experimental

Crystal data

C33Hy6NsO,
M, = 646.83
Triclinic, PT
a=94269 (2) A_
b =123304 (3) A
¢ =15.5500 (4) A

y =92.935(2)°
V =1769.11 (7) A®
Z=2

Mo Ko radiation
=008 mm™'
T=193K

o =101.121 (2)° 0.40 x 0.20 x 0.06 mm

B =92.175 (2)°

Data collection

Bruker APEXII diffractometer
33681 measured reflections
8126 independent reflections

4315 reflections with 7 > 20(1)
Rin = 0.076

Refinement

R[F? > 20(F%)] = 0.052
WR(F?) = 0.147

S =1.00

8126 reflections

433 parameters

H-atom parameters constrained
APmax =021 e A7

ApPmin = =022 A3

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT
(Bruker, 2005); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X-
SEED (Barbour, 2001); software used to prepare material for
publication: pubICIF (Westrip, 2010).

We thank Université Mohammed V-Agdal, University Sidi
Mohammed Ben Abdallah and the University of Malaya for
supporting this study.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: BT5146).
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1-(12-Azido-n-dodecyl)-4-[(1,5-dibenzyl-2,4-dioxo0-2,3,4,5-tetrahydro-1H-1,5-
benzodiazepin-3-yl)methyl]-1H-1,2,3-triazole

Hind Jabli, F. Ouazzani Chahdi, Natalie Saffon, El Mokhtar Essassi and Seik Weng Ng

S1. Experimental

To a solution 1,5-dibenzyl-3-propargyl-1,5-benzodiazepine-2,4-dione (1 mmol) #-butyl alcohol/water (1/2, 8§ ml) was
added copper sulfate pentahydrate (1 mmol), sodium ascorbate (2 mmol) and 1,12-diazido-n-dodecaneoctane (5 mmol).
Stirring was continued for 12 h. The solution was diluted with water (20 ml) and the organic compound extracted with
ethyl acetate (2 x 20 ml). The extracts were washed with brine and dried over sodium sulfate. The compound was

recrystallized from ethyl acetate/ether to give colorless crystals.

S2. Refinement
Carbon-bound H-atoms were placed in calculated positions (C—H 0.95 to 0.99 A) and were included in the refinement in

the riding model approximation, with U(H) set to 1.2-1.5U(C).

Figure 1
Thermal ellipsoid plot (Barbour, 2001) of C3;sH4sNsO, at the 70% probability level; hydrogen atoms are drawn as arbitrary

radius.
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1-(12-Azido-n-dodecyl)-4-[(1,5-dibenzyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-1,5-benzodiazepin-3-

ymethyl]-1H-1,2,3-triazole

Crystal data

C38H46N802

M, = 646.83
Triclinic, P1

Hall symbol: -P 1
a=9.4269 (2) A
b=12.3304 (3) A
c=15.5500 (4) A
a=101.121 (2)°
p=92.175 (2)°
y=92.935 (2)°
V=1769.11 (7) A3

Data collection

Bruker APEXII
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
¢ and w scans
33681 measured reflections
8126 independent reflections

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)] = 0.052
wR(F?)=0.147

§=1.00

8126 reflections

433 parameters

0 restraints

Primary atom site location: structure-invariant

direct methods

Z=2

F(000) =692

D,=1214Mgm?3

Mo Ko radiation, 2 = 0.71073 A

Cell parameters from 3120 reflections
0=123-22.9°

4 =0.08 mm™!

=193 K

Plate, colorless

0.40 x 0.20 x 0.06 mm

4315 reflections with /> 2a(1)
R =0.076

Omax = 27.5°, Oin = 2.2°
h=-12—12

k=-16—16

[=-20—-20

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,?) + (0.0637P)* + 0.0087P]
where P = (F,> + 2F2)/3

(A/0)max = 0.001

Apmx =021 A7

Apmin =—0.22¢ A73

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz)

X y z Uiso™/Ueq
o1 0.49525 (16) 1.12343 (12) 0.23925 (10) 0.0408 (4)
02 0.51737 (15) 0.90533 (11) 0.37285 (9) 0.0367 (4)
N1 0.27355 (18) 1.11470 (12) 0.29224 (11) 0.0297 (4)
N2 0.28200 (18) 0.93241 (13) 0.38543 (11) 0.0290 (4)
N3 0.3838 (2) 0.70440 (15) 0.17514 (14) 0.0477 (5)
N4 0.4145 (2) 0.60090 (15) 0.17564 (15) 0.0535 (6)
N5 0.5564 (2) 0.60077 (14) 0.18490 (13) 0.0429 (5)
N6 1.0314 (2) —0.65890 (16) —0.19426 (15) 0.0516 (6)
N7 0.9694 (2) ~0.73485 (17) ~0.16605 (13) 0.0433 (5)
N8 0.9271 (2) —0.81025 (18) —0.14108 (15) 0.0553 (6)
Cl 0.1478 (2) 1.05032 (15) 0.30484 (13) 0.0283 (5)
C2 0.0170 (2) 1.07803 (17) 0.27332 (14) 0.0353 (5)
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H2
C3
H3
C4
H4
C5
H5
C6
C7
C8
HS8
C9
C10
HIOA
H10B
Cl11
Cl12
HI2
C13
H13
Cl4
H14
C15
H15
Cl6
HI16
C17
H17A
H17B
C18
C19
H19
C20
H20
C21
H21
C22
H22
C23
H23
C24
H24A
H24B
C25
C26
H26
C27
H27A

0.0139
~0.1078 (2)
~0.1960
~0.1046 (2)
~0.1906
0.0246 (2)
0.0267
0.1516 (2)
0.3922 (2)
0.3893 (2)
0.2952
0.4037 (2)
0.2720 (2)
0.2054
0.3682
0.2275 (2)
0.1029 (2)
0.0435
0.0643 (3)
—0.0212
0.1498 (3)
0.1236
0.2740 (3)
0.3332
0.3115 (2)
0.3964
0.2891 (2)
0.2030
0.3723
0.3006 (2)
0.3054 (2)
0.2973
0.3221 (2)
0.3264
0.3323 (2)
0.3434
0.3262 (3)
0.3330
0.3104 (2)
0.3061
0.5083 (2)
0.4979
0.6012
0.5065 (2)
0.6166 (2)
0.7151
0.6233 (3)
0.5770

1.1362
1.02300 (18)
1.0432
0.93793 (18)
0.9003
0.90793 (17)
0.8490
0.96343 (15)
1.06848 (16)
0.94297 (15)
0.9099
0.92453 (15)
1.23642 (15)
1.2641
1.2700
1.27102 (15)
1.32471 (17)
1.3395
1.35682 (18)
1.3933
1.33594 (18)
1.3584
1.28227 (18)
1.2678
1.24989 (16)
12124
0.91041 (17)
0.9374
0.9538
0.78970 (17)
0.70492 (17)
0.7207
0.59694 (18)
0.5398
0.5715 (2)
0.4974
0.6553 (2)
0.6387
0.76358 (19)
0.8204
0.89162 (16)
0.9081
0.9255
0.76899 (17)
0.70312 (17)
0.7250
0.49812 (18)
0.4673

0.2413
0.28764 (15)
0.2657
0.33418 (15)
0.3449
0.36500 (14)
0.3963
0.35062 (13)
0.25614 (13)
0.24558 (13)
0.2183
0.33936 (13)
0.31792 (14)
0.2775
0.3126
0.41053 (14)
0.42944 (15)
0.3828
0.51513 (17)
0.5271
0.58312 (16)
0.6420
0.56568 (15)
0.6125
0.48007 (14)
0.4684
0.47532 (13)
0.5050
0.5079
0.48126 (14)
0.40862 (15)
0.3513
0.41938 (17)
0.3691
0.50144 (19)
0.5082
0.57389 (18)
0.6310
0.56407 (15)
0.6146
0.19044 (14)
0.1308
0.2170
0.18398 (14)
0.19058 (15)
0.1977
0.19414 (17)
0.2410

0.042%
0.0405 (6)
0.049%
0.0377 (5)
0.045*
0.0340 (5)
0.041%
0.0278 (5)
0.0297 (5)
0.0271 (5)
0.033*
0.0288 (5)
0.0345 (5)
0.041*
0.041*
0.0286 (5)
0.0364 (5)
0.044*
0.0452 (6)
0.054*
0.0459 (6)
0.055*
0.0415 (6)
0.050*
0.0343 (5)
0.041%
0.0333 (5)
0.040*
0.040*
0.0310 (5)
0.0379 (5)
0.046*
0.0451 (6)
0.054*
0.0496 (7)
0.060*
0.0522 (7)
0.063*
0.0415 (6)
0.050*
0.0316 (5)
0.038*
0.038*
0.0328 (5)
0.0387 (6)
0.046*
0.0509 (7)
0.061*
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H27B 0.7246 0.5163 0.2129 0.061*
C28 0.6142 (3) 0.41098 (18) 0.11141 (16) 0.0466 (6)
H28A 0.6623 0.4401 0.0644 0.056*
H28B 0.5132 0.3920 0.0920 0.056*
C29 0.6850 (3) 0.30673 (17) 0.12757 (16) 0.0422 (6)
H29A 0.7868 0.3262 0.1442 0.051%*
H29B 0.6407 0.2817 0.1777 0.051*
C30 0.6733 (3) 0.21180 (17) 0.04916 (16) 0.0454 (6)
H30A 0.7185 0.2360 —0.0009 0.054*
H30B 0.5716 0.1921 0.0322 0.054*
C31 0.7439 (3) 0.10941 (17) 0.06794 (15) 0.0427 (6)
H31A 0.8459 0.1293 0.0839 0.051*
H31B 0.7003 0.0870 0.1193 0.051*
C32 0.7317 (3) 0.01086 (17) —0.00845 (15) 0.0430 (6)
H32A 0.6299 -0.0072 —0.0260 0.052*
H32B 0.7789 0.0322 -0.0590 0.052*
C33 0.7970 (3) —0.09223 (17) 0.01205 (15) 0.0430 (6)
H33A 0.8974 -0.0733 0.0330 0.052*
H33B 0.7457 -0.1167 0.0600 0.052*
C34 0.7915 (3) —0.18720 (17) —0.06687 (15) 0.0429 (6)
H34A 0.6912 -0.2044 —0.0883 0.051*
H34B 0.8438 -0.1624 —0.1143 0.051%*
C35 0.8535 (3) —0.29282 (17) —0.04934 (15) 0.0455 (6)
H35A 0.7937 -0.3236 -0.0077 0.055%*
H35B 0.9499 —0.2745 -0.0212 0.055%
C36 0.8626 (3) —0.38058 (17) —0.13207 (15) 0.0397 (6)
H36A 0.9195 —0.3486 -0.1743 0.048*
H36B 0.7656 —0.4001 -0.1591 0.048*
C37 0.9285 (3) —0.48615 (17) —0.11688 (15) 0.0396 (6)
H37A 1.0227 -0.4671 —0.0858 0.048*
H37C 0.8671 —0.5229 -0.0794 0.048*
C38 0.9452 (3) —0.56462 (18) —0.20306 (15) 0.0432 (6)
H38C 0.8497 -0.5935 -0.2287 0.052%
H38A 0.9903 —-0.5230 —-0.2443 0.052*
Atomic displacement parameters (42)
Ull l]22 l]33 U12 U13 lj23
(0] 0.0375 (10) 0.0340 (8) 0.0512 (10) —-0.0034 (7) 0.0123 (8) 0.0086 (7)
02 0.0314 (9) 0.0370 (8) 0.0403 (9) 0.0042 (7) —-0.0061 (7) 0.0049 (7)
N1 0.0317 (10) 0.0210 (8) 0.0362 (11) 0.0022 (7) 0.0042 (8) 0.0046 (7)
N2 0.0294 (10) 0.0297 (9) 0.0279 (10) 0.0015 (7) 0.0025 (8) 0.0058 (7)
N3 0.0338 (12) 0.0308 (11) 0.0760 (16) 0.0051 (9) 0.0020 (10) 0.0035 (10)
N4 0.0373 (13) 0.0324 (11) 0.0869 (17) 0.0053 (9) —-0.0011 (11) 0.0018 (10)
N5 0.0375 (12) 0.0319 (10) 0.0561 (13) 0.0098 (9) —0.0019 (10) —0.0004 (9)
N6 0.0459 (13) 0.0370 (12) 0.0724 (16) 0.0090 (10) 0.0151 (11) 0.0079 (11)
N7 0.0390 (13) 0.0407 (12) 0.0462 (13) 0.0067 (10) —0.0021 (10) —-0.0016 (10)
N8 0.0532 (15) 0.0488 (13) 0.0639 (15) 0.0019 (11) —-0.0071 (11) 0.0134 (11)
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C1 0.0290 (12) 0.0226 (10) 0.0312 (12) 0.0031 (8) 0.0027 (9) —0.0007 (8)
C2 0.0334 (13) 0.0345 (12) 0.0388 (13) 0.0066 (10) —0.0002 (10) 0.0082 (10)
C3 0.0308 (14) 0.0428 (13) 0.0454 (15) 0.0072 (10) —0.0023 (11) 0.0020 (11)
C4 0.0291 (13) 0.0388 (13) 0.0420 (14) —-0.0026 (10) 0.0064 (10) —0.0002 (10)
C5 0.0356 (14) 0.0301 (11) 0.0347 (13) —0.0006 (9) 0.0066 (10) 0.0019 (9)
C6 0.0282 (12) 0.0244 (10) 0.0293 (12) 0.0022 (8) 0.0020 (9) 0.0010 (8)
C7 0.0319 (13) 0.0284 (11) 0.0284 (12) 0.0036 (9) —0.0002 (9) 0.0043 (9)
C8 0.0236 (11) 0.0269 (10) 0.0301 (12) 0.0023 (8) 0.0027 (9) 0.0030 (9)
C9 0.0302 (13) 0.0215 (10) 0.0331 (12) —0.0002 (8) —0.0015 (10) 0.0026 (9)
C10 0.0425 (14) 0.0226 (10) 0.0387 (13) 0.0029 (9) 0.0039 (10) 0.0059 (9)
Cl11 0.0291 (12) 0.0207 (10) 0.0367 (13) —0.0002 (8) 0.0043 (9) 0.0072 (9)
C12 0.0300 (13) 0.0332 (12) 0.0460 (15) 0.0038 (9) —0.0025 (11) 0.0077 (10)
C13 0.0353 (14) 0.0388 (13) 0.0604 (18) 0.0075 (10) 0.0163 (12) 0.0031 (12)
Cl4 0.0559 (17) 0.0396 (13) 0.0404 (15) —0.0048 (12) 0.0168 (13) 0.0029 (11)
Cl15 0.0476 (16) 0.0424 (13) 0.0364 (14) —0.0009 (11) 0.0015 (11) 0.0131 (11)
Cl6 0.0323 (13) 0.0308 (11) 0.0419 (14) 0.0044 (9) 0.0057 (10) 0.0106 (10)
C17 0.0354 (13) 0.0372 (12) 0.0265 (12) 0.0018 (9) 0.0000 (9) 0.0045 (9)
C18 0.0228 (12) 0.0360 (12) 0.0357 (13) 0.0000 (9) —0.0001 (9) 0.0117 (10)
C19 0.0408 (14) 0.0341 (12) 0.0395 (14) 0.0008 (10) —0.0002 (11) 0.0093 (10)
C20 0.0427 (15) 0.0311 (12) 0.0605 (17) 0.0018 (10) 0.0032 (12) 0.0067 (11)
C21 0.0360 (15) 0.0412 (14) 0.078 (2) 0.0028 (11) 0.0024 (13) 0.0271 (14)
C22 0.0406 (16) 0.0661 (18) 0.0603 (18) 0.0024 (13) —0.0007 (13) 0.0395 (15)
C23 0.0370 (14) 0.0509 (14) 0.0382 (14) 0.0025 (11) 0.0023 (11) 0.0128 (11)
C24 0.0283 (12) 0.0338 (11) 0.0325 (12) 0.0041 (9) 0.0039 (9) 0.0046 (9)
C25 0.0307 (13) 0.0334 (12) 0.0330 (12) 0.0048 (9) 0.0039 (10) 0.0018 (9)
C26 0.0319 (13) 0.0351 (13) 0.0467 (14) 0.0046 (10) 0.0015 (11) 0.0016 (10)
C27 0.0567 (18) 0.0363 (13) 0.0586 (17) 0.0159 (12) —0.0042 (13) 0.0041 (12)
C28 0.0526 (17) 0.0350 (13) 0.0517 (16) 0.0109 (11) 0.0081 (12) 0.0042 (11)
C29 0.0463 (15) 0.0317 (12) 0.0494 (15) 0.0081 (10) 0.0062 (12) 0.0075 (11)
C30 0.0521 (16) 0.0359 (13) 0.0498 (16) 0.0127 (11) 0.0081 (12) 0.0085 (11)
C31 0.0536 (16) 0.0342 (12) 0.0422 (14) 0.0107 (11) 0.0082 (12) 0.0084 (11)
C32 0.0515 (16) 0.0370 (13) 0.0417 (14) 0.0115 (11) 0.0071 (11) 0.0074 (10)
C33 0.0567 (17) 0.0371 (13) 0.0372 (14) 0.0157 (11) 0.0109 (12) 0.0069 (10)
C34 0.0496 (16) 0.0363 (13) 0.0430 (14) 0.0116 (11) 0.0051 (11) 0.0053 (10)
C35 0.0618 (18) 0.0374 (13) 0.0383 (14) 0.0141 (12) 0.0077 (12) 0.0058 (11)
C36 0.0437 (15) 0.0357 (12) 0.0395 (14) 0.0092 (10) 0.0010 (11) 0.0055 (10)
C37 0.0441 (15) 0.0353 (12) 0.0379 (14) 0.0073 (10) —0.0031 (11) 0.0032 (10)
C38 0.0453 (15) 0.0370 (13) 0.0462 (15) 0.0101 (11) 0.0056 (11) 0.0030 (11)
Geometric parameters (A, ©)

01—C7 1.222 (2) C19—C20 1.389 (3)
02—C9 1.228 (2) C19—H19 0.9500

N1—C7 1.371 (3) C20—C21 1.373 (3)
N1—C1 1.434 (3) C20—H20 0.9500
N1—C10 1.478 (2) C21—C22 1.379 (3)
N2—C9 1.373 (3) C21—H21 0.9500

N2—C6 1.424 (2) C22—C23 1.388 (3)
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N2—C17 1.474 (2) C22—H22 0.9500
N3—N4 1.324 (2) C23—H23 0.9500
N3—C25 1.357 (3) C24—C25 1.495 (3)
N4—N5 1.340 (3) C24—H24A 0.9900
N5—C26 1.342 (3) C24—H24B 0.9900
N5—C27 1.471 3) C25—C26 1.363 (3)
N6—N7 1.238 (3) C26—H26 0.9500
N6—C38 1.477 3) C27—C28 1.505 (3)
N7—N8 1.135 (3) C27—H27A 0.9900
Cl—C2 1.393 (3) C27—H27B 0.9900
C1—C6 1.397 (3) C28—C29 1.536 (3)
C2—C3 1.375 3) C28—H28A 0.9900
C2—H2 0.9500 C28H28B 0.9900
C3—C4 1.385 (3) C29—C30 1.515 (3)
C3—H3 0.9500 C29—H29A 0.9900
C4—Cs 1.385 (3) C29—H29B 0.9900
C4—H4 0.9500 C30—C31 1.528 (3)
C5—C6 1.395 (3) C30—H30A 0.9900
C5—HS 0.9500 C30—H30B 0.9900
C7—C8 1.523 (3) C31—C32 1.523 (3)
C8—C9 1.521 (3) C31—H31A 0.9900
C8—C24 1.527 (3) C31—H31B 0.9900
C8—H8 1.0000 C32—C33 1.523 (3)
Cl10—Cl1 1.503 (3) C32—H32A 0.9900
C10—HI10A 0.9900 C32—H32B 0.9900
C10—H10B 0.9900 C33—C34 1.521 (3)
Cl11—C16 1.389 (3) C33—H33A 0.9900
Cl1—CI12 1.392 (3) C33—H33B 0.9900
Cl2—C13 1.383 (3) C34—C35 1.521 (3)
ClI2—HI2 0.9500 C34—H34A 0.9900
C13—Cl4 1.377 3) C34—H34B 0.9900
CI3—HI3 0.9500 C35—C36 1.521 (3)
Cl4—Cl15 1.384 (3) C35—H35A 0.9900
Cl4—H14 0.9500 C35—H35B 0.9900
C15—C16 1.379 (3) C36—C37 1.525 (3)
C15—HIS 0.9500 C36—H36A 0.9900
Cl6—HI16 0.9500 C36—H36B 0.9900
C17—C18 1.518 (3) C37—C38 1.513 (3)
C17—HI17A 0.9900 C37—H37A 0.9900
C17—H17B 0.9900 C37—H37C 0.9900
C18—C19 1.387 (3) C38—H38C 0.9900
C18—C23 1.387 (3) C38—H38A 0.9900
C7—N1—Cl 123.00 (16) C18—C23—C22 120.7 (2)
C7—N1—C10 119.34 (17) C18—C23—H23 119.7
C1—NI1—C10 117.65 (16) C22—C23—H23 119.7
C9—N2—C6 122.66 (17) C25—C24—C8 111.90 (17)
C9—N2—C17 118.05 (17) C25—C24—H24A 109.2
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supporting information

C6—N2—C17
N4—N3—C25
N3—N4—N5
N4—N5—C26
N4—N5—C27
C26—N5—C27
N7—N6—C38
N8—N7—N6
C2—C1—C6
C2—C1—NI1
C6—C1—NI1
C3—C2—C1
C3—C2—H2
Cl1—C2—H2
C2—C3—C4
C2—C3—H3
C4—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—C6
C4—C5—H5
C6—C5—HS
C5—C6—C1
C5—C6—N2
C1—C6—N2
01—C7—N1
01—C7—CS8
NI—C7—C8
C9—C8—C7
C9—C8—C24
C7—C8—C24
C9—C8—HS8
C7—C8—HS
C24—C8—HS8
02—C9—N2
02—C9—C8
N2—C9—C8
NI—C10—C11
NI—C10—HI10A
C11—C10—H10A
N1—C10—H10B
C11—C10—H10B
H10A—C10—H10B
Cl16—C11—C12
Cl16—C11—C10
C12—C11—C10
C13—C12—Cl1

119.26 (17)
109.03 (18)
106.74 (18)
110.86 (17)
119.71 (19)
129.2 (2)
115.6 (2)
172.0 (2)
118.94 (19)
118.89 (18)
122.12 (18)
121.4 (2)
119.3

119.3

119.8 (2)
120.1

120.1

119.8 (2)
120.1

120.1

120.7 (2)
119.7

119.7
119.40 (19)
119.14 (18)
121.43 (18)
123.06 (18)
122.69 (19)
114.09 (17)
103.72 (15)
111.59 (16)
112.98 (17)
109.5

109.5

109.5
121.56 (19)
122.38 (19)
116.06 (17)
111.42 (16)
109.3

109.3

109.3

109.3

108.0

118.1 (2)
120.15 (19)
121.70 (19)
120.9 (2)

C8—C24—H24A
C25—C24—H24B
C8—C24—H24B
H24A—C24—H24B
N3—C25—C26
N3—C25—C24
C26—C25—C24
N5—C26—C25
N5—C26—H26
C25—C26—H26
N5—C27—C28
N5—C27—H27A
C28—C27—H27A
N5—C27—H27B
C28—C27—H27B
H27A—C27—H27B
C27—C28—C29
C27—C28—H28A
C29—C28—H28A
C27—C28—H28B
C29—C28—H28B
H28A—C28—H28B
C30—C29—C28
C30—C29—H29A
C28—C29—H29A
C30—C29—H29B
C28—C29—H29B
H29A—C29—H29B
C29—C30—C31
C29—C30—H30A
C31—C30—H30A
C29—C30—H30B
C31—C30—H30B
H30A—C30—H30B
C32—C31—C30
C32—C31—H31A
C30—C31—H31A
C32—C31—H31B
C30—C31—H31B
H31A—C31—H31B
C33—C32—C31
C33—C32—H32A
C31—C32—H32A
C33—C32—H32B
C31—C32—H32B
H32A—C32—H32B
C34—C33—C32
C34—C33—H33A

109.2
109.2
109.2
107.9
107.91 (19)
122.42 (18)
129.6 (2)
105.5 (2)
127.3

127.3

113.9 (2)
108.8
108.8
108.8
108.8
107.7
110.2 (2)
109.6
109.6
109.6
109.6

108.1

113.9 (2)
108.8
108.8
108.8
108.8
107.7
112.4 (2)
109.1

109.1

109.1

109.1

107.9
114.22 (19)
108.7
108.7
108.7
108.7
107.6
113.88 (19)
108.8
108.8
108.8
108.8
107.7
112.85 (19)
109.0
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supporting information

C13—C12—H]12
Cl11—CI12—H12
C14—C13—C12
C14—C13—H13
C12—C13—HI13
C13—C14—C15
C13—Cl14—H14
C15—C14—H14
Cl6—C15—Cl14
C16—C15—H15
Cl14—C15—H15
C15—Cl16—Cl1
C15—C16—HI16
Cl11—Cl6—Hl16
N2—C17—C18
N2—C17—HI17A
C18—C17—H17A
N2—C17—H17B
C18—C17—H17B
H17A—C17—HI17B
C19—C18—C23
C19—C18—Cl17
C23—C18—C17
C18—C19—C20
C18—C19—H19
C20—C19—H19
C21—C20—C19
C21—C20—H20
C19—C20—H20
C20—C21—C22
C20—C21—H21
C22—C21—H21
C21—C22—C23
C21—C22—H22
C23—C22—H22

C25—N3—N4—N5
N3—N4—N5—C26
N3—N4—N5—C27
C7—N1—C1—C2
C10—N1—C1—C2
C7T—N1—C1—C6
C10—N1—C1—C6
C6—C1—C2—C3
NI—C1—C2—C3
Cl1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—Co6

119.6
119.6
120.0 (2)
120.0
120.0
120.0 (2)
120.0
120.0
119.7 (2)
120.1

120.1

121.2 (2)
119.4
119.4
115.03 (17)
108.5
108.5

108.5

108.5
107.5
118.4 (2)
123.59 (19)
117.94 (19)
120.3 (2)
119.9
119.9
121.1(2)
119.5

119.5
118.9 (2)
120.6
120.6
120.6 (2)
119.7
119.7

0.1(3)
0.2 (3)

175.6 (2)
~128.6 (2)
50.0 (2)
53.9 (3)
~127.5(2)
1.1 (3)
~176.48 (19)
0.1 (3)
-0.8(3)

0.8 (3)

C32—C33—H33A
C34—C33—H33B
C32—C33—H33B
H33A—C33—H33B
C35—C34—C33
C35—C34—H34A
C33—C34—H34A
C35—C34—H34B
C33—C34—H34B
H34A—C34—H34B
C34—C35—C36
C34—C35—H35A
C36—C35—H35A
C34—C35—H35B
C36—C35—H35B
H35A—C35—H35B
C35—C36—C37
C35—C36—H36A
C37—C36—H36A
C35—C36—H36B
C37—C36—H36B
H36A—C36—H36B
C38—C37—C36
C38—C37—H37A
C36—C37—H37A
C38—C37—H37C
C36—C37—H37C
H37A—C37—H37C
N6—C38—C37
N6—C38—H38C
C37—C38—H38C
N6—C38—H38A
C37—C38—H38A
H38C—C38—H38A

C10—C11—C12—C13
Cl1—C12—C13—C14
C12—C13—C14—C15
C13—C14—CI15—C16
Cl14—C15—C16—C11
Cl12—C11—C16—CI15
C10—C11—C16—CI15
CO—N2—C17—C18
C6—N2—C17—C18
N2—C17—C18—CI19
N2—C17—C18—C23
C23—C18—C19—C20

109.0
109.0
109.0
107.8
114.86 (19)
108.6
108.6
108.6
108.6
107.5
113.11 (19)
109.0
109.0
109.0
109.0
107.8
114.29 (18)
108.7
108.7
108.7
108.7
107.6
110.81 (18)
109.5
109.5
109.5
109.5
108.1
113.33 (19)
108.9
108.9
108.9
108.9
107.7

~179.42 (19)
0.1(3)
-0.4 (3)
0.0 (3)

0.6 (3)
-0.8(3)
179.04 (19)
~72.5(2)
109.0 (2)
0.5(3)
178.86 (18)
~1.1(3)
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supporting information

C4—C5—C6—C1
C4—C5—C6—N2
C2—C1—C6—C5
NI—C1—C6—C5
C2—C1—C6—N2
NI—C1—C6—N2
CO—N2—C6—C5
C17—N2—C6—C5
C9—N2—C6—Cl1
C17—N2—C6—C1
C1—N1—C7—O01
C10—N1—C7—O01
Cl—N1—C7—C8
CI10—N1—C7—C8
01—C7—C8—C9
NI—C7—C8—C9
01—C7—C8—C24
N1I—C7—C8—C24
C6—N2—C9—02
C17—N2—C9—02
C6—N2—C9—C8
C17—N2—C9—C8
C7—C8—C9—02
C24—C8—C9—02
C7T—C8—C9—N2
C24—C8—C9—N2
C7—N1—C10—C11
C1—N1—C10—C11
N1—C10—C11—C16
NI—C10—C11—C12
Cl16—C11—C12—C13

02(3)
178.23 (18)
~1.1(3)
176.37 (18)
~179.11 (18)
~1.6(3)
138.91 (19)
427 (2)
—43.1 (3)
135.30 (19)
174.29 (19)
-43(3)
~10.3 (3)
171.12 (17)
105.9 (2)
~69.6 (2)
~15.1 (3)
169.45 (17)
174.76 (17)
-3.7(3)
-42(3)
177.39 (16)
-99.5 (2)
22.4(3)
79.4 (2)
~158.65 (16)
~129.1 2)
523(2)
64.5 (2)
~115.7 (2)
0.5 (3)

C17—C18—C19—C20
C18—C19—C20—C21
C19—C20—C21—C22
C20—C21—C22—C23
C19—C18—C23—C22
C17—C18—C23—C22
C21—C22—C23—C18
C9—C8—C24—C25
C7—C8—C24—C25
N4—N3—C25—C26
N4—N3—C25—C24
C8—C24—C25—N3
C8—C24—C25—C26
N4—N5—C26—C25
C27T—N5—C26—C25
N3—C25—C26—N5
C24—C25—C26—N5
N4—N5—C27—C28
C26—N5—C27—C28
N5—C27—C28—C29
C27—C28—C29—C30
C28—C29—C30—C31
C29—C30—C31—C32
C30—C31—C32—C33
C31—C32—C33—C34
C32—C33—C34—C35
C33—C34—C35—C36
C34—C35—C36—C37
C35—C36—C37—C38
N7—N6—C38—C37
C36—C37—C38—N6

177.3 (2)
0.8 (3)
0.2 (4)
—0.2 (4)
0.8 (3)
~177.7 (2)
0.1 (4)
61.4 (2)
177.80 (17)
~0.3 (3)
~176.8 (2)
39.0 (3)
~136.7 (2)
0.4 (3)
~175.3 (2)
0.4 (2)
176.6 (2)
70.5 (3)
~115.0 3)
~179.3 (2)
176.6 (2)
~179.6 (2)
178.6 (2)
~177.6 (2)
~176.5 (2)
~179.1 (2)
~172.9 (2)
178.2 (2)
~175.1 2)
78.5 (3)
169.6 (2)
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