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In the title compound, C;H{7;NO3;S, the cyclohexene ring is
essentially planar, with a maximum deviation of 0.006 (1) A.
The cyclohexene ring adopts a half-chair conformation. The
dihedral angle between the thiophene and benzene rings is
29.7 (1)°. The molecular structure exhibits intramolecular O—
H.---O, O—H:--N and C—H-:--S hydrogen bonds, which
generate one S(5) and two S(6) motifs. There is also a C—
H- - -7 interaction between the cyclohexene ring system and
the m-system of the benzene ring.
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Crystal data
C;H,NO5S M, = 31539

Monoclinic, P2, /c Z=4

a=76107 (4) A, Mo Ko radiation
b =212154 (9) A =023 mm™"
c=11.1827 (7) A T=293(2) K

B=123342 (4)°
V =1508.41 (16) A®

0.60 x 0.47 x 0.23 mm

Data collection

Stoe IPDS2 diffractometer
Absorption correction: integration
(X-RED32; Stoe & Cie, 2002)

Tmin = 0.876, Tiyax = 0.950

8036 measured reflections
3086 independent reflections
2361 reflections with 7 > 20(1)
Rine = 0.078

Refinement

R[F? > 20(F%)] = 0.045
wR(F?) = 0.121

S =0.99

3086 reflections

200 parameters

H-atom parameters constrained
ApPmax = 034 e A3

Appin = —0.41 e A3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A DA D—H---A
O1—H1---02 0.82 2.50 3.102 (2) 132
Ol1—H1---N1 0.82 1.88 2.607 (2) 146
C7—H7---S1 : 0.93 2.69 3.0725 (19) 105
C15—HI15A---Cg' 0.97 292 3.782 (3) 150

Symmetry code: (i) x — 1, —y +3, z — 1. Cg is the centroid of the benzene ring.

Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X-
AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s)
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s)
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular
graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to
prepare material for publication: WinGX (Farrugia, 1999).

The authors acknowledge the Faculty of Arts and Sciences,
Ondokuz Mayis University, Turkey, for the use of the Stoe
IPDS2 diffractometer (purchased under grant F.279 of the
University Research Fund).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: 1S2289).

References

Akkurt, M., Yildirim, S. O., Asiri, A. M. & McKee, V. (2008). Acta Cryst. E64,
0682.

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1-19.

Asiri, A. M. & Badahdah, K. O. (2007). Molecules, 12, 1796-1804.

Bernstein, J., Davis, R. E., Shimoni, L. & Chang, N.-L. (1995). Angew. Chem.
Int. Ed. Engl. 34, 1555-1573.

Cremer, D. & Pople, J. A. (1975). J. Am. Chem. Soc. 97, 1354-1358.

Etter, M. C. (1990). Acc. Chem. Res. 23, 120-126.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.

Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837-838.

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122.

Stoe & Cie (2002). X-AREA and X-RED32. Stoe & Cie, Darmstadt, Germany.

Acta Cryst. (2008). E64, 0869

doi:10.1107/51600536808010489

0869

Akkurt et al.


http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB1
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB2
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB3
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB4
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB4
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB5
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB6
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB7
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB8
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB9
http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=is2289&bbid=BB10
http://crossmark.crossref.org/dialog/?doi=10.1107/S1600536808010489&domain=pdf&date_stamp=2008-04-18

supplementary materials



supplementary materials

Acta Cryst. (2008). E64, 0869 [ doi:10.1107/S1600536808010489 ]
Methyl 2-(2-hydroxybenzylideneamino)-4,5,6,7-tetrahydro-1-benzothiophene-3-carboxylate

M. AkKkurt, S. Karaca, A. M. Asiri and O. Biiyiikgiingor

Comment

In a previous paper, we reported the structure of 4-[(2-hydroxy-1-naphthyl)methylideneamino]benzoic acid (Akkurt et al.,
2008). The present work is part of an ongoing investigation in the development of anil derivatives. Here, we report the struc-
ture of the title compound 2-[(2-hydroxybenzylidene)amino]-3-methoxycarbonyl-3,4,5,6- tetrahydrobenzo[d]thiophene, (I).

In the title compound (I) (Fig. 1), all bond lengths and angles are in normal range (Allen et al., 1987). The thiophene ring
is essentially planar, with maximum deviations of 0.006 (1) A for S1 and 0.006 (3) A for C17. The cyclohexene ring adopts
a half-chair conformation, with the puckering parameters Qt = 0.502 (2) A, 8 = 52.1 (2)° and ¢ = 151.4 (3)° (Cremer &

Pople, 1975). The dihedral angle between the thiophene ring and the benzene ring is 29.7 (1)°.

In the molecular structure, the intramolecular O1—H1:-02, and O1—H1--N1 hydrogen bonds form two pseudo-six
membered rings [S(6) motifs (Bernstein et al., 1995; Etter, 1990)] and C7—H7---S1 forms a pseudo five membered ring [S(5)
motif], thus locking the molecular conformation and eliminating flexibility (Fig. 1 and Table 1). There are also interactions
of the C—H-n type [C15—HI5Am (-1 +x, 1/2 -y, -1/2 + z), HI5--n=2.91 A, C15--n = 3.782 (3) A] observed between
the cyclohexene ring system and the 7 system of the benzene ring. A view of the packing of the title compound in the unit

cell is shown in Fig. 2.

Experimental

A solution of 2-amino-3-methoxycarbonyl-3,4,5,6-tetrahydrobenzo[d]thieophene (2.0 g, 6.35 mmol) in pure ethanol was
heated to its boiling temperature, and then 2-hydroxynaphthaldehyde (0.77 g, 6.35 mmol) dissolved in hot ethanol was added
to the amine solution and the resulting mixture was then refluxed for 5 h. Cooling the mixture, filtering the precipitates

and recrystalization from ethanol gave the pure product (Asiri & Badahdah, 2007). IR (KBr) v (cm'l); 1697 (C=0), 1604
(C=N), 1443 (C=C), 1323 (C—O0) and 1136 (C—N) [yield 98%, m.p. 417 K].

Refinement

The H atoms were positioned geometrically and allowed to ride on their parent atoms, with the C—H distances in the range
0f0.93-0.97 A and O—H =0.82 A, and Ujso(H) = 1.2Ueq (Caromatic> Cmethylene) and 1.5Ueq (Cmethyl, O)-

Figures

Fig. 1. An ORTEP-3 view of the title compound (I), with the atom-numbering scheme, in-
tramolecular H-bonds and 30% probability displacement ellipsoids.
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Fig. 2. A view of the packing of (I) in the unit cell.

Methyl 2-(2-hydroxybenzylideneamino)-4,5,6,7-tetrahydro-1-benzothiophene-3-carboxylate

Crystal data
C17H17NO3S Fooo = 664
M,=315.39 Dy=1389 Mgm >

Monoclinic, P2;/c Mo Ko radiation

1=0.71073 A
Hall symbol: -P 2ybc Cell parameters from 10365 reflections
a=7.6107 (4) A 0=19-27.2°
b=212154(9) A w=023mm '
c=11.1827 (M A T=293(2)K
B=123.342 (4)° Plate, yellow
V=1508.41 (16) A> 0.60 x 0.47 x 0.23 mm

Z=4

Data collection

i;gfi;?;ii ter 3086 independent reflections
Monochromator: plane graphite 2361 reflections with /> 26(/)
Detector resolution: 6.67 pixels mm’! Rint=0.078

T=2932)K Omax = 26.5°

® scans Omin = 1.9°

Absorption correction: integration

(X-RED32; Stoe & Cie, 2002) h=-9-9
Tinin = 0.876, Tax = 0.950 k=-23-26
8036 measured reflections [=-14—13

Refinement

Hydrogen site location: inferred from neighbouring

2
Refinement on F sites

Least-squares matrix: full H-atom parameters constrained
w=1/[6*(Fo2) + (0.072P)%]

R[F? > 26(F%)] = 0.045
[F*> 20(F)] where P = (F,2 + 2F,2)/3

WR(F?) =0.121 (A/6)max < 0.001
5=0.99 Apmax =034 ¢ A~
3086 reflections ApPmin=-040¢ A
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Extinction correction: SHELXL97 (Sheldrick, 2008),

200 parameters * 213, . 14
Fc =KFc[1 + 0.001xFc“\"/sin(20)]

Primary atom site location: structure-invariant direct

methods Extinction coefficient: 0.021 (3)

Secondary atom site location: difference Fourier map

Special details

Geometry. Bond distances, angles efc. have been calculated using the rounded fractional coordinates. All su's are estimated from the
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor-
sion angles

Refinement. Refinement on F2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-
factors wR and all goodnesses of fit S are based on F?, conventional R-factors R are based on F, with F set to zero for negative F?. The
observed criterion of F* > G(Fz) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refine-

ment. 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 0.38087 (8) 0.27490 (2) 0.37886 (5) 0.0508 (2)
01 0.7763 (2) 0.43178 (7) 0.81861 (15) 0.0586 (5)
02 0.8121 (3) 0.28677 (7) 0.86144 (15) 0.0639 (5)
03 0.8298 (3) 0.18228 (7) 0.85862 (16) 0.0662 (5)
N1 0.6317 (2) 0.34975 (7) 0.61166 (15) 0.0436 (4)
Cl 0.7315 (3) 0.45323 (8) 0.59125 (18) 0.0411 (5)
2 0.7924 (3) 0.47139 (9) 0.7303 (2) 0.0450 (5)
c3 0.8752 (3) 0.53085 (10) 0.7805 (2) 0.0540 (7)
c4 0.9000 (3) 0.57192 (9) 0.6957 (3) 0.0576 (7)
cs 0.8421 (3) 0.55480 (10) 0.5586 (2) 0.0577 (7)
C6 0.7586 (3) 0.49630 (9) 0.5079 (2) 0.0515 (6)
c7 0.6487 (3) 0.39169 (8) 0.53568 (19) 0.0442 (5)
C8 0.5536 (3) 0.29018 (8) 0.55994 (19) 0.0425 (5)
C9 0.6016 (3) 0.23555 (8) 0.63921 (19) 0.0416 (5)
C10 0.7575 (3) 0.23103 (9) 0.7957 (2) 0.0452 (6)
C11 0.9685 (4) 0.28619 (13) 1.0126 (2) 0.0705 (8)
C12 0.4984 (3) 0.18131 (8) 0.55199 (19) 0.0438 (5)
C13 0.5079 (3) 0.11475 (9) 0.6026 (2) 0.0549 (6)
Cl4 0.3347 (3) 0.07392 (9) 0.4836 (2) 0.0572 (7)
C15 0.3173 (3) 0.08294 (10) 0.3430 (2) 0.0588 (7)
C16 0.2502 (4) 0.14989 (10) 0.2891 (2) 0.0593 (7)
C17 0.3767 (3) 0.19544 (9) 0.41006 (19) 0.0457 (6)
H1 0.72540 0.39820 0.77740 0.0880*
H3 0.91420 0.54310 0.87180 0.0650*
H4 0.95640 0.61170 0.73060 0.0690*
H5 0.85980 0.58280 0.50200 0.0690*
Hé 0.71910 0.48490 0.41600 0.0620*
H7 0.60630 0.38190 0.44240 0.0530%*
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H11A
H11B
H11C
HI13A
H13B
H14A
H14B
HI15A
H15B
H16A
H16B

1.09630
0.91900
0.99470
0.49300
0.64390
0.36400
0.20130
0.21520
0.45220
0.27210
0.10170

0.26820
0.26140
0.32850
0.11530
0.09660
0.03000
0.08450
0.05350
0.07430
0.15830
0.15510

Atomic displacement parameters (142 )

S1
01
02
03
N1
Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12
Cl13
Cl14
Cl15
Cl16
C17

Ull

0.0565 (3)
0.0796 (9)
0.0802 (10)
0.0735 (9)
0.0454 (7)
0.0400 (8)
0.0482 (9)
0.0593 (11)
0.0577 (11)
0.0647 (12)
0.0574 (10)
0.0461 (9)
0.0427 (8)
0.0423 (8)
0.0448 (9)
0.0794 (15)
0.0417 (8)
0.0586 (11)
0.0635 (11)
0.0636 (11)
0.0657 (12)
0.0474 (9)

Geometric parameters (4, °)

S1—C8
S1—C17
01—C2
02—C10
02—C11
03—C10
Ol1—H1
N1—C8
N1—C7

U22

0.0466 (3)
0.0573 (8)
0.0530 (8)
0.0563 (9)
0.0411 (8)
0.0424 (9)
0.0446 (9)
0.0515 (11)
0.0404 (10)
0.0488 (11)
0.0532 (11)
0.0475 (10)
0.0432 (9)
0.0429 (9)
0.0482 (10)
0.0785 (15)
0.0435 (9)
0.0464 (10)
0.0457 (10)
0.0529 (11)
0.0575 (12)
0.0446 (10)

1.7342 (18)
1.725 (2)
1.353 (3)
1333 (2)
1.436 (2)
1.201 (2)
0.8200
1.381 (2)
1.285 (2)

1.02990

1.06020

1.04870

0.68330

0.63460

0.51150

0.47070

0.27260

0.35630

0.21290

0.25090
U33 U12
0.0366 (3) ~0.0026 (2)
0.0470 (8) ~0.0121 (7)
0.0349 (7) ~0.0107 (7)
0.0482 (8) 0.0110 (7)
0.0389 (8) 0.0005 (6)
0.0416 (9) 0.0054 (7)
0.0475 (10) 0.0020 (7)
0.0558 (12) ~0.0004 (9)
0.0765 (15) ~0.0011 (8)
0.0647 (13) 0.0010 (9)
0.0470 (10) 0.0011 (9)
0.0373 (9) 0.0035 (7)
0.0385 (9) 0.0007 (7)
0.0384 (9) 0.0001 (7)
0.0414 (10) ~0.0014 (7)
0.0361 (10) -0.0213 (12)
0.0443 (9) ~0.0005 (7)
0.0527 (11) ~0.0021 (8)
0.0665 (13) ~0.0071 (9)
0.0619 (13) ~0.0089 (9)
0.0460 (11) ~0.0116 (9)
0.0423 (10) ~0.0034 (7)

Cl13—Cl4

Cl4—Cl5

Cl5—C16

C16—C17

C3—H3

C4—H4

C5—H5

C6—H6

C7—H7

0.0850*
0.0850*
0.0850*
0.0660*
0.0660*
0.0690*
0.0690*
0.0700*
0.0700*
0.0710*
0.0710*

U13

0.0176 (2)
0.0400 (7)
0.0166 (7)
0.0204 (7)
0.0197 (6)
0.0228 (7)
0.0297 (8)
0.0345 (10)
0.0381 (11)
0.0388 (11)
0.0306 (9)
0.0219 (7)
0.0204 (7)
0.0215 (7)
0.0230 (8)
0.0207 (10)
0.0225 (8)
0.0262 (9)
0.0384 (11)
0.0358 (10)
0.0251 (10)
0.0229 (8)

U23

0.0017 (2)
~0.0047 (7)
0.0015 (6)
0.0089 (7)
0.0023 (6)
0.0039 (7)
0.0005 (8)
~0.0085 (9)
~0.0031 (10)
0.0115 (10)
0.0049 (9)
0.0011 (8)
~0.0008 (8)
0.0026 (7)
0.0022 (8)
~0.0009 (10)
0.0007 (8)
0.0054 (9)
~0.0037 (10)
~0.0117 (10)
~0.0100 (9)
~0.0017 (8)

1.527 (3)
1.516 (3)
1.518 (3)
1.503 (3)

0.9300
0.9300
0.9300
0.9300
0.9300
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Cl1—C2 1.410 (3) Cl1—HI1A 0.9600
Cl1—C7 1.434 (2) C11—HIIB 0.9600
C1—C6 1.399 (3) C11—HI11C 0.9600
C2—C3 1.384 (3) CI13—HI3A 0.9700
C3—C4 1375 (3) C13—H13B 0.9700
C4—C5 1391 (3) Cl4—H14A 0.9700
C5—C6 1367 (3) Cl14—H14B 0.9700
C8—C9 1381 (2) C15—HI5A 0.9700
C9—C10 1.482 (3) C15—HI15B 0.9700
C9—C12 1432 (2) C16—H16A 0.9700
C12—C17 1.361 (3) C16—H16B 0.9700
C12—CI13 1.508 (3)

St--C11! 3.543 (2) C7-+H16BY 3.0900
S1--C10" 3.468 (3) C8--H11B" 2.9900
S1--H7 2.6900 C8-Hl1 3.0600
0102 3.102 (2) Co--H11BH 2.9900
O1-NI1 2.607 (2) C10--HI13A 2.9800
02--N1 2.694 (2) C12--H15B 3.0400
02--01 3.102 (2) C17--H14B 2.9600
034l 3.384 (3) HI--02 2.5000
03--C7V 3.359 (3) H1-NI1 1.8800
03--C13 2.923 (3) H1--C7 2.4400
O1--H15BY 2.7200 H1--C8 3.0600
O1-H14BY 2.7300 H3--H14B™ 2.5200
02--H1 2.5000 H4--03Vi 2.7700
03-HI3A 2.6300 H4--H13BYH 2.5700
03--H13B 2.7700 H5--03Vil 2.9000
O3---H11B 2.5800 H5--H16AX 2.5900
03--H4ll 2.7700 H6--H7 2.4200
03---H5i 2.9000 H7--S1 2.6900
03--HI1A 2.6100 H7--H6 2.4200
03--H7V 2.7200 H7--031 2.7200
N1--01 2.607 (2) H7--H13Al 2.5300
N1--02 2.694 (2) H11A-03 2.6100
N1--H1 1.8800 H11B--03 2.5800
cl-Cc1v 3.552 (3) H11B--C8Y 2.9900
c1--c6" 3.427 (3) H11B--C9" 2.9900
C2--C6" 3.588 (3) HI3A--03 2.6300
Cao-CTVi 3.585 (4) HI3A--C10 2.9800
C4---03Vi 3.384 (3) HI13A--H7VY 2.5300
C5--C7V 3.468 (4) HI13B-03 2.7700
C6--C2Y 3.588 (3) H13B--C4il 2.9500
c6--C1V 3.427 (3) H13B--H4!! 2.5700
C7--031 335903) HI14A--H14A 2.5600
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C7-C5"
C7-C4"
C10--81"
C11--s1Vi
C13-03
C1--HI5AY
C2-HI5AY
C2--H14B"
C4-H13B"
C7-Hl1

C8—S81—C17
C10—02—Cl1
C2—01—H1
C7—N1—C8
C2—C1—C7
C6—C1—C7
C2—C1—C6
01—C2—Cl
01—C2—C3
Cl—C2—C3
C2—C3—C4
C3—C4—C5
C4—C5—C6
C1—C6—C5
N1—C7—Cl
S1—C8—NI
N1—C8—C9
S1—C8—C9
C8—C9—CI10
C10—C9—Cl12
C8—C9—CI2
02—C10—C9
03—C10—C9
02—C10—03
C9—Cl12—Cl17
C13—C12—C17
C9—Cl12—C13
C12—C13—Cl4
C13—Cl4—CI5
Cl14—C15—Cl6
C15—Cl6—Cl17
S1-—C17—Cl6
C12—C17—Cl6
S1—C17—Cl12
C2—C3—H3
C17—81—C8—C9

3.468 (4)
3.585 (4)
3.468 (3)
3.543 (2)
2.923 (3)
3.0800
3.0300
3.0200
2.9500
2.4400

91.89 (9)
116.56 (17)
109.00
122.23 (16)
121.75 (18)
119.76 (17)
118.47 (17)
121.91 (17)
118.30 (17)
119.79 (19)
120.16 (19)
121.0 (2)
119.2 (2)
121.44 (18)
121.58 (17)
122.39 (13)
126.74 (16)
110.86 (13)
124.74 (17)
122.39 (16)
112.63 (16)
113.48 (16)
124.00 (17)
122.52 (18)
112.61 (16)
120.37 (16)
126.99 (16)
111.34 (16)
111.96 (19)
110.40 (18)
109.58 (16)
121.34 (14)
126.65 (17)
112.01 (14)
120.00

-0.8(2)

H14B--C17
H14B--H3"
H14B--01
H14B--C2¥i
HI5A--C 1
HI5A--C2%1i
HI5B--C12
H15B--011
HI16A--H5Y
H16B--C7¥i
C4—C3—H3
C3—C4—H4
C5—C4—H4
C4—C5—HS
C6—C5—HS
Cl—C6—H6
C5—C6—H6
NI—C7—H7
Cl—C7—H7
02—Cl11—HI1A
02—C11—HI11B
02—C11—HIIC
HI1A—Cl1—HIIB
HI1A—CI11—HI1C
HI1B—Cl11—HI11C
C12—CI13—HI3A
C12—C13—HI3B
Cl14—CI13—HI3A
Cl14—C13—HI3B
HI3A—C13—HI3B
CI13—Cl4—HI4A
C13—Cl14—HI14B
C15—Cl4—HI4A
C15—Cl14—HI14B
H14A—Cl14—H14B
Cl14—C15—HISA
Cl14—C15—HI5B
C16—C15—HISA
Cl16—C15—HI5B
HI5A—C15—HI5B
C15—C16—HI6A
C15—Cl16—HI6B
C17—C16—HI6A
C17—C16—HI16B
H16A—C16—HI16B

N1—C8—C9—C10

2.9600
2.5200
2.7300
3.0200
3.0800
3.0300
3.0400
2.7200
2.5900
3.0900

120.00
119.00
120.00
120.00
120.00
119.00
119.00
119.00
119.00
109.00
109.00
109.00
109.00
110.00
109.00
109.00
109.00
109.00
109.00
108.00
109.00
109.00
109.00
109.00
108.00
110.00
110.00
110.00
110.00
108.00
110.00
110.00
110.00
110.00
108.00

-3.6(4)
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C17—S1—C8—NI1
C8—S1—C17—C12
C8—S1—C17—C16
C11—02—C10—C9
C11—02—C10—O03
C7—N1—C8—C9
C7—N1—C8—S1
C8—N1—C7—C1
C2—C1—C6—C5
C7—C1—C2—O01
C6—C1—C7—N1
C7—C1—C2—C3
C2—C1—C7—N1
C6—C1—C2—O01
C7—C1—C6—C5
C6—C1—C2—C3
Cl—C2—C3—C4
01—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—C1
S1—C8—C9—C12

177.8 (2)
1.0 2)
~178.8 (2)
~177.8 (2)
1.9 (4)
152.2 (3)
-26.2 (3)
~179.6 (2)
0.1(4)
0.1(4)
176.4 (2)
178.8 (2)
-1.9(4)
~178.2 (2)
~178.3 (2)
0.5 (4)
0.6 (4)
178.1 (2)
0.3 (4)

0.3 (4)
—0.4 (4)
0.4 (3)

S1—C8—C9—C10
N1—C8—C9—C12
C8—C9—C12—C13
C8—C9—C12—C17
C12—C9—C10—03
C8—C9—C10—02
C8—C9—C10—03
C12—C9—C10—02
C10—C9—C12—C13
C10—C9—C12—C17
C9—C12—C13—C14
C9—C12—C17—C16
C17—C12—C13—C14
C9—C12—C17—S1
C13—C12—C17—C16
C13—C12—C17—S1
C12—C13—C14—C15
C13—C14—C15—C16
C14—C15—C16—C17
C15—C16—C17—C12
C15—C16—C17—S1

174.9 (2)
~178.1(2)
~177.4(2)
0.4 (3)

10.0 (4)
15.7 (4)
~164.0 (3)
~170.3 (2)
7.9 (4)
~174.3 (2)
164.9 (2)
178.9 (3)
~12.7(3)
-1.0(3)
-32(4)
177.03 (19)
45.8 (3)
—64.5 (3)
45.7 (3)
~13.8 (4)
166.03 (19)

Symmetry codes: (i) x—1, y, z—1; (ii) x, —y+1/2, z—1/2; (iii) —x+2, y—1/2, —z+3/2; (iv) x, =y +1/2, z+1/2; (v) x+1, =p+1/2, z+1/2; (vi)
—x+1, —p+1, —z+1; (vil) —x+2, y+1/2, —z+3/2; (viii) x+1, y, z+1; (ix) —x+1, y+1/2, —z+3/2; (x) —x+1, y+1/2, —z+1/2; (xi) —x+1, =y, —z+1;
(xil) —x+1, y—1/2, —z+3/2; (xiii) x—1, —y+1/2, z—1/2; (xiv) —x+1, y—1/2, —z+1/2.

Hydrogen-bond geometry (4, ©)

O1—H1--02
Ol1—H1--N1
C7—H7---S1

C15—H15ACg"ii

Symmetry codes: (xiii) x—1, —y+1/2, z—1/2.

0.82
0.82
0.93
0.97

2.50
1.88
2.69
2.92

3.102 (2)
2.607 (2)
3.0725 (19)
3.782 (3)

D—H-A4
132
146
105
150
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Fig. 1
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Fig. 2
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