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In the title compound, C,sH,30,S, the dihedral angles
between the mean plane of the five membered ring and the
4-(methylsulfanyl)benzylidine ring in the two crystallographi-
cally independent molecules are 34.05 (10) and 40.53 (15)°.
The packing is stabilized by intermolecular O—H---O and
C—H- - -O interactions.

Related literature

For the biological activity of testosterone derivatives, see:
Alvarez-Ginarte et al. (2005). For puckering parameters, see:
Cremer & Pople (1975). For related structures, see: Suitch-
mezian et al. (2007); Ye (2007).
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Crystal data
CaH50,8 M, = 404.54

Orthorhombic, P2,2,2, Z=38

a=119654 (3) A Mo Ko radiation

b =13.0262 (4) A w=017 mm™'
c=279441 (8) A T=293(2) K

V = 43555 (2) A® 0.25 x 0.20 x 0.15 mm

Data collection

Bruker Kappa APEXII
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.959, Tyax = 0.975

21727 measured reflections
6847 independent reflections
4775 reflections with I > 20(1)
Rine = 0.040

Omax = 24.1°

Refinement

R[F? > 20(F%)] = 0.049

wR(F?) = 0.142

S =1.06

6847 reflections

529 parameters

H-atom parameters constrained

Apmax =038 ¢ A3

Apmin = =030 ¢ A2

Absolute structure: Flack (1983),
2995 Friedel pairs

Flack parameter: —0.06 (11)

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O1—H1---02! ) 0.82 1.95 2.746 (3) 163
C10—H10---02 0.93 2.53 3.179 (4) 127
O3—H34..-04" 0.82 2.03 2.830 (4) 166
C36—H36- - -04" 0.93 247 3.209 (4) 136

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

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT
(Bruker, 2004); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
PLATON (Spek, 2003); software used to prepare material for
publication: SHELX1.97.

BG thanks AMET University management, India, for their
kind support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: BT2822).
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(E)-3-Hydroxy-13-methyl-16-[4-(methylsulfanyl)benzyl-
idenel-7,8,9,11,12,13,15,16-octahydro-6H-cyclopenta[a]phenanthren-17 (14 H)-

one
B. Gunasekaran, R. Murugan, S. Sriman Narayanan and V. Manivannan

S1. Comment

Testosterone derivatives exhibit a high level of biological activity and have been widely used as hormone treatments
(Alvarez-Ginarte et al., 2005).

The five membered rings C13/C14/C16/C17/C18, C39/C40/C42/C43/C44 and 4-(methylsulfanyl)benzylidine rings of
the two independent molecules are planar. The C11—C14/C6/C5 and C4—C9 in molecule(I), C37—C40/C32/C31 and
C30—C35 in molecule(Il) rings have chair conformation (Cremer & Pople, 1975). The dihedral angle between
C8/C7/C4/C5 and C11/C12/C14/C6 planes in molecule (I), C33/C34/C30/C31 and C32/C40/C37/C38 planes in molecule
(IT) are 4.62 (13) and 4.23 (14) °. The molecular structure is stabilized by weak intramolecular C—H---O interactions and
the crystal packing through intermolecular O—H:--O and C—H:-+-O interactions.

S$2. Experimental
1.0 mol of 4-(methylsulfanyl) benzaldehyde (1.0 g) was dissolved in methanol containing 0.1 g of sodium hydroxide. To
this solution 1.0 mol of estrone (0.56 g) was added. The solution was stirred overnight at room temperature. The crude

solid was filtered off and then recrystallized in ethanol.

$3. Refinement

H atoms were positioned geometrically and refined using a riding model with O—H = 0.82A and Ui,(H) = 1.2Ueq(O), C
—H =0.93A and Ui(H) = 1.2Ueq(C) for aromatic C—H, C—H = 0.97A and U;,(H) = 1.2Ueq(C) for CH,, C—H =
0.96A and Ui(H) = 1.5Ueq(C) for CHs.
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Figure 1
The molecular structure of the title compound, with atom labels and 50% probability displacement ellipsoids for non-H

atoms.
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Figure 2

The packing of the title compound, viewed down the b axis. Hydrogen bonds are shown as dashed lines.

(B)-3-Hydroxy-13-methyl-16-[4-(methylsulfanyl)benzylidene]- 7,8,9,11,12,13,15,16-octahydro-6H-

cyclopentalalphenanthren- 17(14H)-one

Crystal data

C26H2§§OZS
M,=404.54
Orthorhombic, P2,2,2,
Hall symbol: P 2ac 2ab
a=11.9654 (3) A
b=13.0262 (4) A
c=27.9441 (8) A
V=143555(2) A3
Z=38

F(000)= 1728

D,=1234Mgm™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 4404 reflections
0=1.5-24.1°

4 =0.17 mm™

T=293 K

Block, pale yellow

0.25 x 0.20 x 0.15 mm
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Data collection

Bruker Kappa APEXII
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

Detector resolution: 0 pixels mm!

w and ¢ scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tin = 0.959, Tyax = 0.975

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F*)] =0.049

wR(F?) =0.142

§=1.06

6847 reflections

529 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Secondary atom site location: difference Fourier
map

21727 measured reflections
6847 independent reflections
4775 reflections with 1> 20(])
R =0.040

Omax = 24.1°, Opin = 1.5°
h=-13—13

k=-14—14

[=-23-532

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[*(F,?) + (0.0773P)?
where P = (F,2 + 2F2)/3

(A/0)max < 0.001

Apmx =038 ¢ A3

Apmin=—0.30¢ A

Absolute structure: Flack (1983), 2995 Friedel
pairs

Absolute structure parameter: —0.06 (11)

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso®/Usq
S2 —0.2835 (2) 0.45026 (18) —0.20650 (6) 0.1751 (10)
C52 —0.3659 (6) 0.3576 (7) —0.2034 (3) 0.197 (4)
H52A —0.3443 0.3135 -0.1775 0.296*
H52B —0.3639 0.3198 -0.2329 0.296*
H52C —0.4403 0.3825 —0.1980 0.296*
S1 0.68074 (10) 0.04257 (9) 0.06634 (4) 0.0772 (4)
Cl10 0.0077 (3) —-0.1662 (3) 0.39329 (13) 0.0480 (9)
H10 —0.0452 —0.1752 0.3693 0.058*
Cl —0.0260 (2) —0.1691 (3) 0.44008 (13) 0.0457 (9)
C4 0.1992 (3) —0.1388 (3) 0.41632 (11) 0.0419 (8)
(o)} —0.13439 (17) —0.1845 (2) 0.45361 (9) 0.0603 (7)
H1 —0.1753 —0.1795 0.4302 0.090*
Cl1 0.4053 (2) —0.1657 (3) 0.43880 (12) 0.0490 (9)
HI11A 0.3955 -0.2396 0.4396 0.059*
HI11B 0.3901 —0.1394 0.4706 0.059*
C18 0.5165 (2) —0.1240 (3) 0.29171 (11) 0.0522 (10)
HI18A 0.4995 —0.1895 0.2769 0.063*
H18B 0.4896 —-0.0690 0.2713 0.063*
C13 0.5510 (2) -0.1717 (3) 0.37447 (12) 0.0421 (8)
C2 0.0528 (3) -0.1572 (3) 0.47588 (12) 0.0487 (9)
H2 0.0315 —0.1587 0.5079 0.058*
C5 0.3214 (3) —0.1193 (3) 0.40352 (11) 0.0422 (8)
H5 0.3319 —-0.0447 0.4052 0.051%*
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C3
H3
Cl4
H14
Cl6
C8
HSA
H8B
02
C22
H22
C20
C6
Hé6
Cl12
HI2A
HI12B
C19
HI19
C24
H24
C17
C9
C7
H7A
H7B
C23
C25
H25
C15
HI5A
H15B
HI15C
C21
H21
C26
H26A
H26B
H26C
C36
H36
03
H3A
C32
H32
C40
H40
C30

0.1637 (3)
0.2164
0.4667 (2)
0.4708
0.6593 (3)
0.1480 (3)
0.1443
0.0928
0.74945 (18)
0.7872 (3)
0.8416
0.7142 (3)
0.3473 (2)
0.3428
0.5265 (2)
0.5397
0.5766
0.7213 (3)
0.7919
0.6231 (3)
0.5646
0.6397 (3)
0.1186 (2)
0.2624 (3)
0.2608
0.2838
0.7015 (3)
0.6286 (3)
0.5738
0.5518 (3)
0.5612
0.4823
0.6123
0.7946 (3)
0.8553
0.8118 (4)
0.8357
0.8063
0.8651
0.4278 (3)
0.4827
0.5683 (2)
0.6091
0.0900 (2)
0.1021
~0.0314 (2)
~0.0426
0.2331 (3)

~0.1429 (3)
—0.1358
~0.1169 (3)
~0.0441
~0.1357 (3)
—0.1465 (4)
~0.2155
~0.1053
~0.1295 (2)
0.0394 (3)
0.0826
~0.0535 (3)
~0.1495 (3)
—0.2244
—0.1411 (3)
~0.0681
~0.1774
~0.0814 (3)
~0.0765
~0.0568 (4)
~0.0807
~0.1134 (3)
~0.1502 (3)
~0.1029 (3)
~0.0289
—0.1177
0.0076 (3)
~0.0864 (3)
~0.1298
~0.2884 (3)
~0.3047
~0.3164
~0.3174
0.0080 (3)
0.0291
0.0872 (4)
0.1421
0.1118
0.0322
0.6531 (3)
0.6492
0.6698 (3)
0.6755
0.6558 (3)
0.7285
0.6301 (3)
0.5599
0.6538 (3)

0.46359 (11)
0.4878
0.34152 (11)
0.3502
0.35210 (12)
0.32801 (11)
0.3150
0.3114
0.37285 (9)
0.15450 (14)
0.1419
0.22240 (12)
0.35240 (11)
0.3499
0.42538 (12)
0.4292
0.4468
0.27246 (12)
0.2862
0.14629 (14)
0.1274
0.30144 (12)
0.38065 (12)
0.31823 (12)
0.3222
0.2855
0.12637 (13)
0.19251 (14)
0.2046
0.36806 (14)
0.3348
0.3792
0.3861
0.20193 (14)
0.2203
0.04740 (15)
0.0679
0.0151
0.0488
0.12345 (13)
0.0999
0.18447 (10)
0.1610
0.07867 (11)
0.0714
0.06840 (12)
0.0800
0.14494 (12)

0.0464 (9)
0.056*
0.0405 (8)
0.049*
0.0499 (9)
0.0582 (11)
0.070*
0.070*
0.0679 (8)
0.0642 (11)
0.077*
0.0486 (9)
0.0410 (8)
0.049%
0.0523 (10)
0.063*
0.063*
0.0523 (9)
0.063*
0.0676 (12)
0.081*
0.0474 (9)
0.0433 (8)
0.0552 (10)
0.066*
0.066*
0.0556 (10)
0.0644 (11)
0.077*
0.0617 (11)
0.093*
0.093*
0.093*
0.0633 (11)
0.076*
0.0892 (15)
0.134*
0.134*
0.134*
0.0516 (9)
0.062*
0.0758 (8)
0.114*
0.0424 (8)
0.051*
0.0454 (8)
0.055%
0.0444 (8)
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C31 0.1107 (2) 0.6394 (3) 0.13184 (12) 0.0487 (9)
H31 0.0940 0.5670 0.1380 0.058*
C27 0.4588 (3) 0.6670 (3) 0.16988 (14) 0.0571 (10)
04 —0.3110 (2) 0.6600 (2) 0.09749 (10) 0.0798 (9)
C37 0.0296 (3) 0.7010 (4) 0.16343 (15) 0.0713 (13)
H37A 0.0462 0.7736 0.1604 0.086*
H37B 0.0408 0.6818 0.1966 0.086*
C44 —-0.0779 (3) 0.6321 (3) 0.01750 (12) 0.0517 (9)
H44A —-0.0557 0.6940 0.0007 0.062*
H44B —0.0539 0.5726 —0.0006 0.062*
C34 0.2893 (3) 0.6290 (3) 0.05843 (12) 0.0545 (10)
H34A 0.3405 0.5786 0.0453 0.065*
H34B 0.3013 0.6931 0.0415 0.065*
C28 0.3778 (3) 0.6752 (3) 0.20437 (15) 0.0655 (11)
H28 0.3978 0.6851 0.2362 0.079*
C33 0.1711 (3) 0.5936 (3) 0.04966 (12) 0.0512 (9)
H33A 0.1534 0.6005 0.0159 0.061*
H33B 0.1643 0.5217 0.0582 0.061%*
C43 —0.2025 (3) 0.6300 (3) 0.02647 (14) 0.0548 (9)
C45 —0.2860 (3) 0.5952 (3) —0.00045 (14) 0.0592 (10)
H45 —0.3557 0.5948 0.0143 0.071*
C35 0.3160 (3) 0.6445 (3) 0.11030 (12) 0.0453 (8)
C41 —0.1050 (3) 0.8121 (3) 0.08368 (15) 0.0709 (12)
H41A —0.1602 0.8498 0.1014 0.106*
H41B —0.1186 0.8199 0.0500 0.106*
H41C —0.0320 0.8379 0.0913 0.106*
C29 0.2674 (3) 0.6686 (3) 0.19177 (13) 0.0587 (10)
H29 0.2135 0.6744 0.2156 0.070*
C42 —0.2216 (3) 0.6622 (3) 0.07671 (14) 0.0575 (10)
C39 —0.1118 (3) 0.6975 (3) 0.09718 (14) 0.0510 (10)
C47 —0.2059 (4) 0.5875 (3) —0.08312 (16) 0.0723 (12)
H47 —0.1483 0.6313 —-0.0740 0.087*
C38 —0.0934 (3) 0.6821 (4) 0.14968 (14) 0.0695 (12)
H38A —0.1142 0.6125 0.1583 0.083*
H38B —0.1409 0.7289 0.1674 0.083*
C48 -0.2113 (4) 0.5541 (4) —0.12928 (18) 0.0925 (15)
H48 —0.1593 0.5788 —-0.1512 0.111*
C46 —0.2847 (3) 0.5574 (3) —0.04950 (15) 0.0604 (11)
C49 —0.2898 (5) 0.4861 (4) —0.14458 (18) 0.0908 (15)
C51 —0.3674 (4) 0.4912 (4) —0.06468 (19) 0.0855 (14)
H51 —0.4234 0.4712 —0.0435 0.103*
C50 -0.3677 (4) 0.4536 (4) —0.11210 (19) 0.0962 (17)
H50 —0.4216 0.4062 —0.1214 0.115*
Atomic displacement parameters (42)

Ull (]22 lﬁ?} UlZ U13 lj23
S2 0.266 (3) 0.177 (2) 0.0823 (12) —0.066 (2) —-0.0282 (14) 0.0141 (12)
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C52
S1
Cl10
Cl
C4
0Ol
Cl11
C18
C13
C2
C5
C3
Cl14
Cl6
C8
02
C22
C20
C6
Cl12
C19
C24
C17
C9
C7
C23
C25
C15
C21
C26
C36
03
C32
C40
C30
C31
C27
04
C37
C44
C34
C28
C33
C43
C45
C35
C41
C29

0.152 (7)
0.0891 (7)
0.0372 (17)
0.0393 (18)
0.0404 (17)
0.0374 (13)
0.0418 (17)
0.0374 (18)
0.0359 (17)
0.0494 (19)
0.0411 (17)
0.0474 (19)
0.0363 (16)
0.0366 (18)
0.0373 (17)
0.0355 (13)
0.075 (3)
0.0408 (19)
0.0360 (16)
0.0400 (18)
0.0401 (19)
0.052 (2)
0.0352 (17)
0.0401 (18)
0.0399 (18)
0.059 (2)
0.059 (2)
0.054 (2)
0.057 (2)
0.117 (4)
0.046 (2)
0.0513 (15)
0.0381 (16)
0.0375 (17)
0.0427 (18)
0.0423 (18)
0.047 (2)
0.0393 (14)
0.049 (2)
0.0417 (18)
0.0405 (18)
0.063 (3)
0.0415 (18)
0.0424 (19)
0.041 (2)
0.0393 (17)
0.056 (2)
0.058 (2)

0.215 (10)
0.0926 (9)
0.058 (3)
0.047 (2)
0.042 (2)
0.084 (2)
0.065 (3)
0.078 (3)
0.047 (2)
0.054 (2)
0.046 (2)
0.049 (2)
0.045 (2)
0.061 (3)
0.098 (3)
0.103 (2)
0.059 (3)
0.055 (2)
0.048 (2)
0.070 (3)
0.066 (3)
0.103 (4)
0.056 (2)
0.052 (2)
0.079 (3)
0.062 (3)
0.080 (3)
0.055 (3)
0.081 (3)
0.077 (3)
0.049 (2)
0.084 (2)
0.039 (2)
0.038 (2)
0.042 (2)
0.052 (2)
0.055 (3)
0.102 (2)
0.105 (4)
0.052 (2)
0.068 (3)
0.078 (3)
0.060 (2)
0.048 (2)
0.061 (3)
0.041 (2)
0.048 (3)
0.066 (3)

0.224 (9)
0.0500 (6)
0.049 (2)
0.051 (2)
0.043 (2)
0.0597 (17)
0.040 (2)
0.041 (2)
0.043 (2)
0.043 (2)
0.040 (2)
0.043 (2)
0.040 (2)
0.052 (2)
0.039 (2)
0.0654 (18)
0.059 (3)
0.050 (2)
0.039 (2)
0.047 (2)
0.050 (2)
0.049 (3)
0.051 (2)
0.038 (2)
0.047 (2)
0.046 (2)
0.054 (3)
0.076 (3)
0.052 (3)
0.074 (3)
0.060 (3)
0.093 (2)
0.050 (2)
0.061 (2)
0.048 (2)
0.052 (2)
0.069 (3)
0.098 (2)
0.060 (3)
0.061 (2)
0.055 (2)
0.056 (3)
0.052 (2)
0.074 (3)
0.076 (3)
0.055 (2)
0.109 (4)
0.052 (3)

0.006 (7)
0.0235 (7)
0.0036 (17)
0.0058 (16)
~0.0010 (16)
~0.0024 (13)
~0.0021 (18)
~0.0095 (18)
~0.0053 (15)
0.0037 (18)
~0.0003 (16)
0.0007 (17)
~0.0087 (15)
0.0019 (17)
0.003 (2)
~0.0082 (14)
-0.021 (2)
0.0003 (17)
~0.0029 (16)
~0.0071 (18)
~0.0013 (18)
~0.007 (2)
~0.0028 (16)
0.0042 (17)
0.0043 (19)
0.015 (2)
~0.020 (2)
0.0048 (19)
~0.019 (2)
0.010 (3)
0.0026 (17)
~0.0072 (16)
0.0018 (16)
~0.0016 (15)
~0.0037 (17)
~0.0063 (17)
~0.0088 (19)
~0.0063 (16)
0.002 (2)
0.0005 (17)
0.0065 (18)
~0.013 (2)
0.0012 (18)
0.0036 (17)
~0.0011 (18)
~0.0013 (17)
0.009 (2)
~0.009 (2)

0.053 (6)
0.0109 (6)
~0.0041 (16)
0.0015 (16)
0.0019 (15)
0.0078 (11)
~0.0088 (15)
0.0011 (15)
~0.0040 (14)
0.0071 (16)
~0.0070 (15)
~0.0042 (16)
~0.0017 (14)
~0.0032 (16)
~0.0047 (15)
~0.0083 (12)
0.019 (2)
0.0100 (16)
~0.0007 (14)
~0.0084 (15)
~0.0021 (16)
0.0033 (18)
0.0036 (16)
~0.0036 (14)
~0.0008 (15)
0.011 (2)
0.0096 (19)
0.0101 (19)
0.0031 (19)
0.033 (3)
~0.0006 (17)
~0.0204 (14)
0.0023 (15)
~0.0020 (16)
0.0020 (16)
0.0039 (15)
-0.012 (2)
0.0093 (14)
0.0116 (18)
~0.0034 (16)
0.0024 (16)
~0.014 (2)
~0.0022 (16)
~0.0044 (18)
~0.0092 (18)
~0.0026 (16)
0.002 (2)
0.0023 (18)

0.111 (8)
0.0077 (6)
0.0086 (18)
0.0093 (17)
0.0042 (15)
0.0178 (15)
0.0044 (18)
0.0042 (19)
0.0111 (17)
0.0108 (17)
0.0026 (15)
~0.0012 (16)
0.0021 (15)
0.0087 (18)
0.010 (2)
0.0224 (15)
0.000 (2)
0.0024 (18)
0.0047 (16)
0.0100 (19)
0.0046 (18)
~0.002 (2)
0.0068 (18)
~0.0014 (17)
0.015 (2)
~0.0047 (19)
~0.004 (2)
0.011 (2)
0.001 (2)
0.018 (2)
~0.0064 (19)
~0.0098 (19)
~0.0007 (16)
0.0011 (17)
~0.0010 (17)
~0.0015 (18)
~0.004 (2)
~0.0180 (18)
~0.020 (2)
~0.0047 (18)
~0.0060 (19)
~0.009 (2)
~0.0078 (17)
0.0006 (19)
0.005 (2)
0.0007 (16)
~0.012 (2)
~0.004 (2)
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supporting information

C42 0.0329 (19) 0.054 (2) 0.085 (3) —0.0016 (17) 0.0021 (18) —0.004 (2)
C39 0.0396 (18) 0.050 (3) 0.063 (3) 0.0009 (17) 0.0054 (16) —0.0060 (18)
C47 0.066 (3) 0.070 (3) 0.081 (3) 0.005 (2) —0.010 (2) 0.002 (2)
C38 0.043 (2) 0.097 (4) 0.068 (3) —0.005 (2) 0.0153 (19) -0.017 (2)
C48 0.094 (4) 0.105 (4) 0.078 (4) 0.000 (3) —0.011 (3) 0.010 (3)
C46 0.049 (2) 0.054 (3) 0.078 (3) 0.007 (2) —0.018 (2) 0.011 (2)
C49 0.105 (4) 0.090 (4) 0.078 (3) —0.006 (3) —0.018 (3) 0.013 (3)
C51 0.067 (3) 0.094 (4) 0.096 (4) —-0.018 (3) —0.033 (3) 0.019 (3)
C50 0.109 (4) 0.090 (4) 0.089 (4) —-0.029 (3) —0.056 (3) 0.009 (3)
Geometric parameters (A, ©)

S2—C52 1.562 (8) C15—HI15C 0.9600
S2—C49 1.794 (6) C21—H21 0.9300
C52—HS52A 0.9600 C26—H26A 0.9600
C52—H52B 0.9600 C26—H26B 0.9600
C52—HS52C 0.9600 C26—H26C 0.9600
S1—C26 1.754 (5) C36—C27 1.362 (5)
S1—C23 1.756 (4) C36—C35 1.393 (5)
C10—C1 1.369 (5) C36—H36 0.9300
C10—C9 1.389 (4) 03—C27 1.373 (4)
C10—H10 0.9300 0O3—H3A 0.8200
C1—o0l1 1.366 (4) C32—C33 1.501 (4)
Cl1—C2 1.384 (5) C32—C40 1.518 (4)
C4—C3 1.388 (4) C32—C31 1.521 (4)
C4—C9 1.395 (4) C32—H32 0.9800
C4—C5 1.526 (4) C40—C44 1.527 (5)
O1—HI1 0.8200 C40—C39 1.530 (5)
C11—C5 1.532 (4) C40—H40 0.9800
Cl1—C12 1.532 (4) C30—C29 1.385 (5)
Cl1—H11A 0.9700 C30—C35 1.391 (4)
Cl11—H11B 0.9700 C30—C31 1.521 (4)
C18—C17 1.505 (4) C31—C37 1.537 (5)
C18—Cl14 1.517 (4) C31—H31 0.9800
C18—HI8A 0.9700 C27—C28 1.371 (5)
C18—HI18B 0.9700 04—C42 1.218 (4)
C13—C12 1.506 (5) C37—C38 1.541 (5)
C13—C16 1.513 (5) C37—H37A 0.9700
C13—C15 1.530 (5) C37—H37B 0.9700
C13—Cl14 1.542 (4) C44—C43 1.511 (5)
C2—C3 1.383 (4) C44—H44A 0.9700
C2—H2 0.9300 C44—H44B 0.9700
C5—C6 1.514 (4) C34—C35 1.498 (5)
C5—H5 0.9800 C34—C33 1.508 (4)
C3—H3 0.9300 C34—H34A 0.9700
Cl14—Co 1.521 (4) C34—H34B 0.9700
Cl4—H14 0.9800 C28—C29 1.370 (5)
Cl16—02 1.227 (4) C28—H28 0.9300
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supporting information

Cl6—C17
C8—C7
Cc8—C9
C8—HS8A
C8—HgB
C22—C23
C22—C21
C22—H22
C20—C21
C20—C25
C20—C19
C6—C7
C6—H6
Cl12—HI2A
C12—HI12B
C19—C17
C19—HI19
C24—C25
C24—C23
C24—H24
C7T—HT7A
C7—H7B
C25—H25
C15—HI15A
C15—HI15B

C52—S2—C49
S2—C52—H52A
S2—C52—H52B
H52A—C52—H52B
S2—C52—H52C
H52A—C52—H52C
H52B—C52—H52C
C26—S1—C23
C1—C10—C9
C1—C10—H10
C9—C10—H10
01—C1—C10
01—Cl1—C2
Cc10—C1—C2
C3—C4—C9
C3—C4—C5
C9—C4—C5
C1—Ol1—H1
C5—C11—C12
C5—CI11—HI1A
C12—Cl11—HI11A
C5—C11—HI11B

1.464 (5)
1.506 (5)
1.513 (4)
0.9700
0.9700
1.357 (5)
1.390 (5)
0.9300
1.377 (5)
1.389 (5)
1.448 (5)
1.521 (4)
0.9800
0.9700
0.9700
1.335 (4)
0.9300
1.349 (5)
1.377 (5)
0.9300
0.9700
0.9700
0.9300
0.9600
0.9600

97.0 (4)
109.5
109.5
109.5
109.5
109.5
109.5
104.4 (2)
121.9 3)
119.0
119.0
123.3 (3)
117.6 3)
119.1 (3)
117.7 (3)
121.5 (3)
120.8 (3)
109.5
112.3 (3)
109.1
109.1
109.1

C33—H33A
C33—H33B
C43—C45
C43—C42
C45—C46
C45—H45
C41—C39
C41—H41A
C41—H41B
C41—H41C
C29—H29
C42—C39
C39—C38
C47—C48
C47—C46
C47—H47
C38—H38A
C38—H38B
C48—C49
C48—H48
C46—Cs1
C49—C50
C51—C50
C51—HS51
C50—HS50

C22—C21—H21
S1—C26—H26A
S1—C26—H26B

H26A—C26—H26B

S1—C26—H26C

H26A—C26—H26C
H26B—C26—H26C

C27—C36—C35
C27—C36—H36
C35—C36—H36
C27—0O3—H3A
C33—C32—C40
C33—C32—C31
C40—C32—C31
C33—C32—H32
C40—C32—H32
C31—C32—H32
C32—C40—C44
C32—C40—C39
C44—C40—C39
C32—C40—H40
C44—C40—H40

0.9700
0.9700
1.331 (5)
1.483 (5)
1.456 (5)
0.9300
1.542 (5)
0.9600
0.9600
0.9600
0.9300
1.505 (5)
1.497 (5)
1.363 (6)
1.388 (5)
0.9300
0.9700
0.9700
1.360 (7)
0.9300
1.380 (6)
1.368 (7)
1.413 (7)
0.9300
0.9300

119.3
109.5
109.5
109.5
109.5
109.5
109.5
121.6 3)
119.2
119.2
109.5
113.4 (3)
110.3 (3)
108.0 (3)
108.3
108.3
108.3
121.4 (3)
112.1 (3)
104.5 (3)
105.9
105.9
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supporting information

C12—C11—HI11B
HITA—C11—HI11B
C17—C18—C14
C17—C18—HI8A
C14—C18—HIBA
C17—C18—H18B
Cl14—C18—H18B
H18A—C18—HI18B
Cl12—C13—Cl16
C12—C13—CI15
C16—C13—CI15
C12—C13—C14
Cl16—C13—C14
C15—C13—C14
C3—C2—C1
C3—C2—H2
Cl—C2—H2
Co—C5—C4
C6—C5—Cl11
C4—C5—Cl11
Co—C5—H5
C4—C5—H5
Cl11—C5—H5
C2—C3—C4
C2—C3—H3
C4—C3—H3
C18—C14—C6
C18—C14—C13
C6—C14—C13
C18—C14—H14
C6—C14—H14
C13—C14—H14
02—C16—C17
02—C16—C13
C17—C16—C13
C7T—C8—C9
C7—C8—HS8A
C9—C8—HS8A
C7—C8—HS8B
C9—C8—HS8B
H8A—C8—HEB
C23—C22—C21
C23—C22—H22
C21—C22—H22
C21—C20—C25
C21—C20—C19
C25—C20—C19
C5—C6—C7

109.1
107.9
102.3 (3)
111.3
111.3
111.3
111.3
109.2
118.3 (3)
112.0 (3)
104.8 (3)
108.3 (3)
99.8 (3)
113.2 (3)
119.3 (3)
120.3
120.3
111.9 (3)
111.7 (3)
114.2 (3)
106.1
106.1
106.1
122.3 (3)
118.8
118.8
122.4 (3)
105.2 (3)
111.5 (3)
105.5
105.5
105.5
125.8 (3)
1253 (3)
108.9 (3)
113.5 3)
108.9
108.9
108.9
108.9
107.7
120.8 (4)
119.6
119.6
116.4 (3)
120.4 (3)
123.1 3)
110.6 (3)

C39—C40—H40
C29—C30—C35
C29—C30—C31
C35—C30—C31
C30—C31—C32
C30—C31—C37
C32—C31—C37
C30—C31—H31
C32—C31—H31
C37—C31—H31
C36—C27—C28
C36—C27—03
C28—C27—03
C31—C37—C38
C31—C37—H37A
C38—C37—H37A
C31—C37—H37B
C38—C37—H37B
H37A—C37—H37B
C43—C44—C40
C43—C44—H44A
C40—C44—H44A
C43—C44—H44B
C40—C44—H44B
H44A—C44—H44B
C35—C34—C33
C35—C34—H34A
C33—C34—H34A
C35—C34—H34B
C33—C34—H34B
H34A—C34—H34B
C29—C28—C27
C29—C28—H28
C27—C28—H28
C32—C33—C34
C32—C33—H33A
C34—C33—H33A
C32—C33—H33B
C34—C33—H33B
H33A—C33—H33B
C45—C43—C42
C45—C43—C44
C42—C43—C44
C43—C45—C46
C43—C45—H45
C46—C45—H45
C30—C35—C36
C30—C35—C34

105.9
117.3 (3)
122.0 3)
120.5 (3)
112.0 (3)
113.9 (3)
112.7 (3)
105.8
105.8
105.8
119.2 (3)
123.1 (4)
117.6 (3)
112.1 (3)
109.2
109.2
109.2
109.2
107.9
101.8 (3)
111.4
111.4
111.4
111.4
109.3
113.5 (3)
108.9
108.9
108.9
108.9
107.7
119.8 (4)
120.1
120.1
110.7 (3)
109.5
109.5
109.5
109.5
108.1
121.0 (3)
130.7 (4)
107.7 3)
129.8 (4)
115.1
115.1
119.6 (3)
122.2 (3)
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supporting information

C5—C6—C14
C7—C6—Cl14
C5—C6—H6
C7—C6—H6
C14—C6—H6
C13—C12—Cl11
C13—CI12—HI2A
Cl11—CI12—HI12A
C13—C12—HI12B
C11—C12—H12B
HI2A—CI12—HI12B
C17—C19—C20
C17—C19—H19
C20—C19—H19
C25—C24—C23
C25—C24—H24
C23—C24—H24
C19—C17—Cl16
C19—C17—C18
Cl16—C17—CI18
C10—C9—C4
C10—C9—C8
C4—C9—C8
C8—C7—C6
C8—C7—HT7A
C6—CT7—HT7A
C8—C7—H7B
C6—C7—H7B
H7A—C7—H7B
C22—C23—C24
C22—C23—S1
C24—C23—S1
C24—C25—C20
C24—C25—H25
C20—C25—H25
C13—CI15—HI15A
C13—C15—HI15B
HISA—CI15—HI15B
C13—C15—H15C
H15A—CI15—HI15C
HI15B—C15—HI15C
C20—C21—C22
C20—C21—H21

C9—C10—C1—01
C9—C10—C1—C2
01—C1—C2—C3

C10—C1—C2—C3

108.0 (3)
113.0 (3)
108.4
108.4
108.4
111.1 (3)
109.4
109.4
109.4
109.4
108.0
128.4 (3)
115.8
115.8
121.9 (4)
119.1
119.1
122.1 3)
129.4 (3)
108.3 (3)
119.7 (3)
118.3 (3)
122.0 3)
110.0 (3)
109.7
109.7
109.7
109.7
108.2
117.8 (4)
125.6 (3)
116.6 (3)
121.6 (4)
119.2
119.2
109.5
109.5
109.5
109.5
109.5
109.5
121.5 (4)
119.3

179.9 (3)
—0.9 (6)
179.0 (3)
~0.2 (5)

C36—C35—C34
C39—C41—H41A
C39—C41—H41B
H41A—C41—H41B
C39—C41—H41C
H41A—C41—HA41C
H41B—C41—H41C
C28—C29—C30
C28—C29—H29
C30—C29—H29
04—C42—C43
04—C42—C39
C43—C42—C39
C38—C39—C42
C38—C39—C40
C42—C39—C40
C38—C39—C41
C42—C39—C41
C40—C39—C41
C48—C47—C46
C48—C47—H47
C46—C47—H47
C39—C38—C37
C39—C38—H38A
C37—C38—H38A
C39—C38—H38B
C37—C38—H38B
H38A—C38—H38B
C49—C48—C47
C49—C48—H48
C47—C48—H48
C51—C46—C47
C51—C46—C45
C47—C46—C45
C48—C49—C50
C48—C49—S2
C50—C49—S2
C46—C51—C50
C46—C51—HS51
C50—C51—HS5!1
C49—C50—C51
C49—C50—H50
C51—C50—H50

C33—C32—C40—C44
C31—C32—C40—C44
C33—C32—C40—C39
C31—C32—C40—C39

118.1 (3)
109.5
109.5
109.5
109.5
109.5
109.5
122.5 (4)
118.7
118.7
125.5 (3)
126.4 (4)
108.1 (3)
117.4 (3)
110.3 (3)
100.0 (3)
111.2 (3)
104.4 (3)
113.2 (3)
121.2 (5)
119.4
119.4
111.3 (3)
109.4
109.4
109.4
109.4
108.0
122.6 (5)
118.7
118.7
117.1 (4)
119.5 (4)
123.3 (4)
117.6 (5)
116.3 (4)
126.0 (4)
120.4 (5)
119.8
119.8
120.9 (5)
119.6
119.6

~53.6 (4)
~176.1 (3)
~178.0 (3)
59.5 (4)
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supporting information

C3—C4—C5—C6
C9—C4—C5—C6
C3—C4—C5—Cl11
C9—C4—C5—Cl11
C12—C11—C5—C6
Cl12—C11—C5—C4
Cl1—C2—C3—C4
C9—C4—C3—C2
C5—C4—C3—C2
C17—C18—C14—C6
C17—C18—C14—C13
C12—C13—C14—C18
C16—C13—C14—C18
C15—C13—C14—C18
C12—C13—C14—C6
C16—C13—C14—C6
C15—C13—C14—C6
C12—C13—C16—02
C15—C13—C16—02
C14—C13—C16—02
C12—C13—C16—C17
C15—C13—C16—C17
C14—C13—C16—C17
C4—C5—Co6—C7
Cl11—C5—C6—C7
C4—C5—C6—Cl14
Cl11—C5—C6—C14
C18—C14—C6—C5
C13—C14—C6—C5
C18—C14—C6—C7
C13—C14—C6—C7
Cl16—C13—C12—C11
C15—C13—CI12—C11
Cl14—C13—C12—C11
C5—C11—C12—C13
C21—C20—C19—C17
C25—C20—C19—C17
C20—C19—C17—C16
C20—C19—C17—C18
02—C16—C17—C19
C13—C16—C17—C19
02—C16—C17—C18
C13—C16—C17—C18
C14—C18—C17—C19
C14—C18—C17—C16
C1—C10—C9—C4
C1—C10—C9—C8
C3—C4—C9—C10

162.7 (3)
~19.3 (5)
34.4 (5)
~147.6 (3)
53.5(4)
~178.1 (3)
0.8 (6)
~0.3 (5)
177.8 (3)
~164.5 (3)
-36.0 (4)
163.1 (3)
38.8 (3)
~72.0 (3)
—62.2 (4)
173.5 (3)
62.7 (4)
38.0 (6)
~87.6 (5)
155.0 (4)
~144.2 (3)
90.1 (3)
272 (4)
50.0 (4)
179.6 (3)
174.1 3)
~56.3 (4)
~172.8 3)
61.5 (4)
~50.1 (5)
~175.8 (3)
168.9 (3)
~69.1 (4)
56.5 (4)
~53.6 (4)
158.8 (4)
~21.5 (6)
~177.9 (4)
-3.9(7)
~1.2(6)
~179.0 (4)
~176.3 (4)
5.9 (4)
~156.0 (4)
18.6 (4)
1.5 (6)
~179.1 (4)
-0.8 (5)

C29—C30—C31—C32
C35—C30—C31—C32
C29—C30—C31—C37
C35—C30—C31—C37
C33—C32—C31—C30
C40—C32—C31—C30
C33—C32—C31—C37
C40—C32—C31—C37
C35—C36—C27—C28
C35—C36—C27—03

C30—C31—C37—C38
C32—C31—C37—C38
C32—C40—C44—C43
C39—C40—C44—C43
C36—C27—C28—C29
03—C27—C28—C29

C40—C32—C33—C34
C31—C32—C33—C34
C35—C34—C33—C32
C40—C44—C43—C45
C40—C44—C43—C42
C42—C43—C45—C46
C44—C43—C45—C46
C29—C30—C35—C36
C31—C30—C35—C36
C29—C30—C35—C34
C31—C30—C35—C34
C27—C36—C35—C30
C27—C36—C35—C34
C33—C34—C35—C30
C33—C34—C35—C36
C27—C28—C29—C30
C35—C30—C29—C28
C31—C30—C29—C28
C45—C43—C42—04

C44—C43—C42—04

(C45—C43—C42—C39
C44—C43—C42—C39
04—C42—C39—C38

C43—C42—C39—C38
04—C42—C39—C40

C43—C42—C39—C40
04—C42—C39—C41

C43—C42—C39—C41
C32—C40—C39—C38
C44—C40—C39—C38
C32—C40—C39—C42
C44—C40—C39—C42

163.3 (3)
~21.8(5)
34.0 (5)
~151.1 (4)
50.3 (4)
174.8 (3)
~179.7 (3)
—55.3 (4)
~1.5(6)
176.1 (4)
~178.6 (3)
52.4 (5)
~165.7 (3)
-37.9 (3)
0.4 (7)
~177.4 (4)
175.1 3)
~63.6 (4)
45.8 (4)
~153.0 (4)
18.8 (4)
~178.1 (4)
~7.3(7)
~1.7(5)
~177.0 3)
~179.6 (3)
5.2(5)

2.3 (6)
~179.8 (3)
~17.2 (5)
165.0 (3)
0.1(7)

0.6 (6)
175.8 (4)
0.1 (6)
~172.6 (4)
180.0 (4)
7.3 (4)
30.7 (6)
~149.1 (3)
149.9 (4)
~29.9 (4)
~92.9 (5)
87.3(3)
~60.6 (4)
166.1 (3)
175.1 3)
41.8 (4)
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supporting information

C5—C4—C9—C10 -178.9 (3) C32—C40—C39—C41 64.6 (4)
C3—C4—C9—C8 179.7 (3) C44—C40—C39—C41 —68.7 (4)
C5—C4—C9—C8 1.6 (5) C42—C39—C38—C37 168.4 (4)
C7—C8—C9—C10 165.4 (3) C40—C39—C38—C37 54.8 (4)
C7—C8—C9—C4 -15.2 (5) C41—C39—C38—C37 -71.5(4)
C9—C8—C7—C6 45.5(5) C31—C37—C38—C39 =51.5(5)
C5—C6—C7—C8 —64.4 (4) C46—C47—C48—C49 -3.4(7)
Cl14—C6—C7—C8 174.4 (3) C48—C47—C46—C51 1.0 (6)
C21—C22—C23—C24 —0.4 (6) C48—C47—C46—C45 -176.7 (4)
C21—C22—C23—S1 179.1 (3) C43—C45—C46—C51 155.9 (4)
C25—C24—C23—C22 1.5 (6) C43—C45—C46—C47 —26.5 (6)
C25—C24—C23—S1 —178.0 (3) C47—C48—C49—C50 2.2(8)
C26—S1—C23—C22 18.8 (4) C47—C48—C49—S2 —179.6 (4)
C26—S1—C23—C24 -161.7 (3) C52—S2—C49—C48 167.6 (5)
C23—(C24—C25—C20 -0.3(7) C52—S82—C49—C50 —14.4 (6)
C21—C20—C25—C24 =2.0 (6) C47—C46—C51—C50 2.3 (6)
C19—C20—C25—C24 178.3 (4) C45—C46—C51—C50 -179.9 (4)
C25—C20—C21—C22 3.0 (6) C48—C49—C50—C51 1.2 (8)
C19—C20—C21—C22 -177.3 (4) S2—C49—C50—C51 —176.8 (4)
C23—C22—C21—C20 -1.9 (6) C46—C51—C50—C49 =3.5(7)
Hydrogen-bond geometry (4, °)

D—H-A4 D—H H-4 DA D—H-4
C19—H19--02 0.93 2.57 2.894 (4) 101
C45—H45--04 0.93 2.53 2.880 (5) 103
O1—H]1--02i 0.82 1.95 2.746 (3) 163
C10—H10--02! 0.93 2.53 3.179 (4) 127
03—H34--04i 0.82 2.03 2.830 (4) 166
C36—H36--04t 0.93 2.47 3.209 (4) 136

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