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In the title compound, C15H11IN4OS, intramolecular N—

H� � �N, N—H� � �O and C—H� � �S interactions generate one

S(5) and two S(6) ring motifs. In the crystal, molecules form

centrosymmetric dimers via pairs of N—H� � �O interactions,

generating R2
2(8) ring motifs. In addition a short inter-

molecular I� � �S contact of 3.352 (3) Å is observed.

Related literature

For the preparation of biologically important N4-aryl-substi-

tuted isatin-3-thiosemicarbazones, see: Pervez et al. (2007,

2008, 2010a). For a related structure, see: Pervez et al. (2010b).

For graph-set notation, see: Bernstein et al. (1995).

Experimental

Crystal data

C15H11IN4OS
Mr = 422.24
Monoclinic, P21=c
a = 5.7620 (3) Å
b = 16.7989 (11) Å
c = 16.152 (1) Å
� = 100.153 (4)�

V = 1538.96 (16) Å3

Z = 4
Mo K� radiation
� = 2.22 mm�1

T = 296 K
0.32 � 0.14 � 0.12 mm

Data collection

Bruker Kappa APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tmin = 0.742, Tmax = 0.752

11310 measured reflections
2778 independent reflections
1677 reflections with I > 2�(I)
Rint = 0.022

Refinement

R[F 2 > 2�(F 2)] = 0.055
wR(F 2) = 0.157
S = 1.01
2778 reflections

199 parameters
H-atom parameters constrained
��max = 2.76 e Å�3

��min = �0.48 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N1—H1� � �O1i 0.86 2.09 2.939 (9) 169
N3—H3A� � �O1 0.86 2.07 2.761 (9) 137
N4—H4A� � �N2 0.86 2.18 2.618 (9) 111
C15—H15� � �S1 0.93 2.51 3.183 (10) 129

Symmetry code: (i) �x � 1;�y;�zþ 1.

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT

(Bruker, 2007); data reduction: SAINT; 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) and PLATON (Spek, 2009);

software used to prepare material for publication: WinGX (Farrugia,

1999) and PLATON.

HP, MY and MR thank the Ministry of Science & Tech-

nology (MoST), Government of Pakistan, for partial financial

assistance under the Projects for the Strengthening of S & T

Education in Universities (project No. P&D/S&T/2001/231).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: GK2281).

References

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

Bruker (2005). SADABS. Bruker AXS Inc., Madison, Wisconsin, USA.
Bruker (2007). APEX2 and SAINT. Bruker AXS Inc., Madison, Wisconsin,

USA.
Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837–838.
Pervez, H., Iqbal, M. S., Saira, N., Yaqub, M. & Tahir, M. N. (2010b). Acta

Cryst. E66, o1404.
Pervez, H., Iqbal, M. S., Tahir, M. Y., Choudhary, M. I. & Khan, K. M. (2007).

Nat. Prod. Res. 21, 1178–1186.
Pervez, H., Iqbal, M. S., Tahir, M. Y., Nasim, F. H., Choudhary, M. I. & Khan,

K. M. (2008). J. Enz. Inhib. Med. Chem. 23, 848–854.
Pervez, H., Manzoor, N., Yaqub, M., Khan, A., Khan, K. M., Nasim, F. H. &

Choudhary, M. I. (2010a). Lett. Drug Des. Discov. 7, 102–108.
Sheldrick, G. M. (2008). Acta Cryst. A64, 112–122.
Spek, A. L. (2009). Acta Cryst. D65, 148–155.

organic compounds

Acta Cryst. (2010). E66, o1629 doi:10.1107/S1600536810021938 Pervez et al. o1629

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB2
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB3
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB3
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB4
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB5
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB7
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB7
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB8
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB8
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB9
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB9
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB10
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=gk2281&bbid=BB11
https://crossmark.crossref.org/dialog/?doi=10.1107/S1600536810021938&domain=pdf&date_stamp=2010-06-16


supporting information

sup-1Acta Cryst. (2010). E66, o1629    

supporting information

Acta Cryst. (2010). E66, o1629    [doi:10.1107/S1600536810021938]

4-(3-Iodophenyl)-1-(2-oxoindolin-3-ylidene)thiosemicarbazide

Humayun Pervez, Muhammad Yaqub, Muhammad Ramzan and M. Nawaz Tahir

S1. Comment 

As a part of our drug discovery program, we very recently reported the synthesis and biological evaluation of a number 

of N4-aryl substituted isatins-thiosemicarbazones (Pervez et al., 2007, 2008, 2010a). In continuation of the same, we 

report herein the structure and synthesis of the title compound (I, Fig. 1).

The crystal structure of (II) i.e. 4-(3-methoxyphenyl)-1-(2-oxoindolin-3-ylidene)thiosemicarbazides has been published 

(Pervez et al., 2010b). The title compound differs from (II) due to the presence of iodo instead of methoxy function at 

position-3 of the phenyl ring substituted at N4 of the thiosemicarbazone moiety.

In (I) the 2-oxoindolin A (C1–C8/N1/O1), thiosemicarbazide B (N2/N3/C9/S1/N4) and phenyl ring of 2-ethylphenyl C 

(C10—C16) are planar with r. m. s. deviations of 0.0086, 0.0029 and 0.0414 Å, respectively. The dihedral angle between 

A/B, A/C and B/C is 4.65 (41)°, 11.89 (41)° and 13.37 (37)°, respectively. Due to intramolecular H-bondings (Table 1, 

Fig. 1), one S(5) and two S(6) (Bernstein et al., 1995) ring motifs are formed. The molecules are dimerized (Fig. 2) due to 

intermolecular H-bonding of N—H···O type with R2
2(8) ring motifs.

S2. Experimental 

To a hot solution of isatin (0.74 g, 5.0 mmol) in ethanol (10 ml) containing a few drops of glacial acetic acid was added 

4-(3-iodophenyl)thiosemicarbazide (1.47 g, 5.0 mmol) dissolved in ethanol (10 ml) under stirring. The reaction mixture 

was then heated under reflux for 2 h. The yellow crystalline solid formed during heating was collected by suction 

filtration. Thorough washing with hot ethanol followed by ether afforded the target compound (I) in pure form (1.77 g, 

84%), m. p. 503 K (d). The single crystals of (I) were grown in acetone-ethanol (1:4) by diffusion method at room 

temperature.

S3. Refinement 

All H-atoms were positioned geometrically (N–H = 0.86 Å, C–H = 0.93 Å) and refined as riding with Uiso(H) = xUeq(C, 

N), where x = 1.2 for all H-atoms. A residual peak of 2.76 e/Å3 exists at a distance of 1.48 and 1.95 Å from C14 and C13, 

respectively.
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Figure 1

View of the title molecule with the atom numbering scheme. The displacement ellipsoids are drawn at the 50% 

probability level. H-atoms are shown by small circles of arbitrary radii. The dotted lines indicate intramolecular hydrogen 

bonds. 

Figure 2

The partial packing (PLATON; Spek, 2009) which shows that molecules form dimers. 

4-(3-Iodophenyl)-1-(2-oxoindolin-3-ylidene)thiosemicarbazide 

Crystal data 

C15H11IN4OS
Mr = 422.24
Monoclinic, P21/c
Hall symbol: -P 2ybc
a = 5.7620 (3) Å

b = 16.7989 (11) Å
c = 16.152 (1) Å
β = 100.153 (4)°
V = 1538.96 (16) Å3

Z = 4
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F(000) = 824
Dx = 1.822 Mg m−3

Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 1677 reflections
θ = 2.7–25.3°

µ = 2.22 mm−1

T = 296 K
Needle, yellow
0.32 × 0.14 × 0.12 mm

Data collection 

Bruker Kappa APEXII CCD 
diffractometer

Radiation source: fine-focus sealed tube
Graphite monochromator
Detector resolution: 8.10 pixels mm-1

ω scans
Absorption correction: multi-scan 

(SADABS; Bruker, 2005)
Tmin = 0.742, Tmax = 0.752

11310 measured reflections
2778 independent reflections
1677 reflections with I > 2σ(I)
Rint = 0.022
θmax = 25.3°, θmin = 2.7°
h = −6→6
k = −20→20
l = −16→19

Refinement 

Refinement on F2

Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.055
wR(F2) = 0.157
S = 1.01
2778 reflections
199 parameters
0 restraints
Primary atom site location: structure-invariant 

direct methods

Secondary atom site location: difference Fourier 
map

Hydrogen site location: inferred from 
neighbouring sites

H-atom parameters constrained
w = 1/[σ2(Fo

2) + (0.0776P)2 + 1.1429P] 
where P = (Fo

2 + 2Fc
2)/3

(Δ/σ)max < 0.001
Δρmax = 2.76 e Å−3

Δρmin = −0.48 e Å−3

Special details 

Geometry. Bond distances, angles etc. 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 torsion angles
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, 
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used 
only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 
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 (Å2) 

x y z Uiso*/Ueq

I1 1.07185 (10) 0.31162 (4) 0.23986 (4) 0.0483 (3)
S1 0.4332 (4) 0.20616 (18) 0.59942 (16) 0.0586 (10)
O1 −0.2092 (9) 0.0552 (4) 0.5161 (4) 0.045 (2)
N1 −0.4370 (12) 0.0106 (4) 0.3922 (4) 0.040 (3)
N2 0.0812 (11) 0.1226 (4) 0.3935 (4) 0.034 (2)
N3 0.1620 (11) 0.1406 (4) 0.4736 (4) 0.037 (3)
N4 0.4525 (10) 0.2139 (4) 0.4329 (4) 0.034 (2)
C1 −0.2557 (14) 0.0481 (5) 0.4378 (6) 0.039 (3)
C2 −0.4343 (14) 0.0140 (5) 0.3070 (6) 0.038 (3)
C3 −0.5883 (15) −0.0147 (6) 0.2406 (6) 0.050 (3)
C4 −0.5463 (17) −0.0022 (6) 0.1609 (7) 0.058 (4)
C5 −0.3504 (17) 0.0387 (6) 0.1472 (6) 0.055 (4)
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C6 −0.1928 (16) 0.0702 (6) 0.2141 (6) 0.049 (3)
C7 −0.2329 (13) 0.0575 (5) 0.2942 (5) 0.035 (3)
C8 −0.1107 (13) 0.0803 (5) 0.3755 (5) 0.036 (3)
C9 0.3534 (13) 0.1884 (5) 0.4975 (5) 0.036 (3)
C10 0.6498 (14) 0.2638 (5) 0.4318 (5) 0.035 (3)
C11 0.7303 (13) 0.2695 (5) 0.3565 (6) 0.038 (3)
C12 0.9304 (14) 0.3131 (5) 0.3511 (5) 0.038 (3)
C13 1.0440 (15) 0.3535 (5) 0.4199 (6) 0.044 (3)
C14 0.9691 (16) 0.3505 (6) 0.4947 (6) 0.050 (3)
C15 0.7723 (16) 0.3050 (6) 0.5021 (6) 0.048 (3)
H1 −0.54474 −0.01324 0.41344 0.0478*
H3 −0.72140 −0.04269 0.24913 0.0602*
H3A 0.09085 0.12147 0.51176 0.0443*
H4 −0.65213 −0.02171 0.11525 0.0694*
H4A 0.38484 0.19719 0.38428 0.0404*
H5 −0.32307 0.04539 0.09258 0.0658*
H6 −0.06263 0.09934 0.20473 0.0588*
H11 0.64938 0.24387 0.30899 0.0460*
H13 1.17608 0.38384 0.41514 0.0529*
H14 1.04853 0.37862 0.54072 0.0598*
H15 0.72130 0.30179 0.55351 0.0580*

Atomic displacement parameters (Å2) 

U11 U22 U33 U12 U13 U23

I1 0.0373 (4) 0.0617 (5) 0.0487 (4) 0.0009 (3) 0.0153 (3) 0.0093 (3)
S1 0.0525 (15) 0.083 (2) 0.0409 (14) −0.0148 (14) 0.0096 (11) 0.0018 (14)
O1 0.038 (3) 0.052 (4) 0.050 (4) −0.003 (3) 0.021 (3) −0.001 (3)
N1 0.034 (4) 0.039 (4) 0.052 (5) −0.007 (3) 0.020 (3) 0.000 (4)
N2 0.026 (4) 0.041 (4) 0.038 (4) −0.002 (3) 0.011 (3) 0.002 (3)
N3 0.032 (4) 0.048 (5) 0.034 (4) −0.006 (3) 0.012 (3) 0.005 (4)
N4 0.026 (4) 0.037 (4) 0.040 (4) −0.005 (3) 0.009 (3) 0.001 (3)
C1 0.030 (5) 0.033 (5) 0.058 (7) 0.004 (4) 0.023 (4) 0.005 (5)
C2 0.027 (4) 0.036 (5) 0.054 (6) −0.002 (4) 0.013 (4) 0.008 (5)
C3 0.039 (5) 0.048 (6) 0.063 (7) −0.014 (4) 0.010 (5) 0.002 (5)
C4 0.051 (6) 0.063 (7) 0.058 (7) −0.013 (5) 0.006 (5) −0.001 (6)
C5 0.063 (6) 0.063 (7) 0.039 (6) −0.016 (5) 0.011 (5) 0.001 (5)
C6 0.049 (5) 0.049 (6) 0.051 (6) −0.015 (5) 0.016 (5) 0.000 (5)
C7 0.036 (4) 0.032 (5) 0.040 (5) −0.005 (4) 0.016 (4) 0.002 (4)
C8 0.027 (4) 0.044 (6) 0.039 (5) 0.006 (4) 0.010 (4) 0.007 (4)
C9 0.026 (4) 0.037 (5) 0.045 (5) 0.001 (4) 0.007 (4) 0.006 (4)
C10 0.035 (5) 0.036 (5) 0.036 (5) 0.005 (4) 0.010 (4) 0.003 (4)
C11 0.027 (4) 0.036 (5) 0.051 (6) 0.005 (4) 0.004 (4) 0.005 (5)
C12 0.029 (4) 0.035 (5) 0.049 (6) 0.009 (4) 0.008 (4) 0.010 (5)
C13 0.032 (5) 0.039 (6) 0.061 (7) −0.004 (4) 0.005 (4) 0.003 (5)
C14 0.047 (6) 0.048 (6) 0.057 (6) −0.012 (5) 0.014 (5) −0.012 (5)
C15 0.040 (5) 0.055 (6) 0.052 (6) −0.008 (5) 0.014 (4) −0.005 (5)
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Geometric parameters (Å, º) 

I1—C12 2.100 (8) C5—C6 1.388 (14)
S1—C9 1.656 (8) C6—C7 1.371 (12)
O1—C1 1.251 (11) C7—C8 1.429 (11)
N1—C1 1.326 (11) C10—C15 1.409 (13)
N1—C2 1.380 (11) C10—C11 1.379 (12)
N2—N3 1.330 (9) C11—C12 1.382 (11)
N2—C8 1.303 (10) C12—C13 1.367 (12)
N3—C9 1.364 (10) C13—C14 1.354 (13)
N4—C9 1.345 (10) C14—C15 1.390 (14)
N4—C10 1.415 (10) C3—H3 0.9300
N1—H1 0.8600 C4—H4 0.9300
N3—H3A 0.8600 C5—H5 0.9300
N4—H4A 0.8600 C6—H6 0.9300
C1—C8 1.517 (12) C11—H11 0.9300
C2—C3 1.355 (13) C13—H13 0.9300
C2—C7 1.417 (11) C14—H14 0.9300
C3—C4 1.367 (14) C15—H15 0.9300
C4—C5 1.372 (14)

I1···S1i 3.352 (3) C9···O1iv 3.344 (10)
I1···S1ii 3.979 (3) C10···C8iv 3.560 (12)
I1···H3iii 3.2000 C11···C8iv 3.307 (12)
I1···H4Aiv 3.3000 C11···N2iv 3.180 (11)
S1···C15 3.183 (10) C12···N2iv 3.355 (11)
S1···I1v 3.352 (3) C13···N4iv 3.303 (11)
S1···I1vi 3.979 (3) C13···C9iv 3.414 (12)
S1···H15 2.5100 C14···C9iv 3.505 (13)
O1···N2 3.028 (9) C15···S1 3.183 (10)
O1···N3 2.761 (9) C1···H3A 2.4700
O1···C9vii 3.344 (10) C1···H1ix 2.9000
O1···C1viii 3.168 (10) C1···H3Aviii 3.0700
O1···O1viii 3.157 (8) C5···H13x 3.0200
O1···N1ix 2.939 (9) C9···H15 2.8700
O1···C8viii 3.241 (10) C12···H3iii 3.0400
O1···H3A 2.0700 C13···H4iii 3.0600
O1···H1ix 2.0900 C14···H5xi 3.0500
N1···O1ix 2.939 (9) C15···H5xi 3.0100
N2···O1 3.028 (9) H1···O1ix 2.0900
N2···N4 2.618 (9) H1···C1ix 2.9000
N2···C11vii 3.180 (11) H3···I1xii 3.2000
N2···C12vii 3.355 (11) H3···C12xii 3.0400
N3···O1 2.761 (9) H3A···O1 2.0700
N4···C1iv 3.247 (11) H3A···C1 2.4700
N4···N2 2.618 (9) H3A···C1viii 3.0700
N4···C13vii 3.303 (11) H4···C13xii 3.0600
N2···H4A 2.1800 H4A···I1vii 3.3000
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C1···N4vii 3.247 (11) H4A···N2 2.1800
C1···C9vii 3.511 (12) H4A···H11 2.2500
C1···O1viii 3.168 (10) H5···C14xiii 3.0500
C8···O1viii 3.241 (10) H5···C15xiii 3.0100
C8···C10vii 3.560 (12) H11···H4A 2.2500
C8···C11vii 3.307 (12) H13···C5xiv 3.0200
C9···C14vii 3.505 (13) H15···S1 2.5100
C9···C1iv 3.511 (12) H15···C9 2.8700
C9···C13vii 3.414 (12)

C1—N1—C2 112.8 (7) S1—C9—N4 129.2 (6)
N3—N2—C8 118.6 (7) C11—C10—C15 118.6 (8)
N2—N3—C9 122.4 (6) N4—C10—C15 124.8 (7)
C9—N4—C10 130.6 (7) N4—C10—C11 116.6 (7)
C2—N1—H1 124.00 C10—C11—C12 120.4 (8)
C1—N1—H1 124.00 I1—C12—C13 119.9 (6)
N2—N3—H3A 119.00 I1—C12—C11 120.1 (6)
C9—N3—H3A 119.00 C11—C12—C13 119.8 (8)
C10—N4—H4A 115.00 C12—C13—C14 121.7 (8)
C9—N4—H4A 115.00 C13—C14—C15 119.4 (9)
O1—C1—N1 127.9 (8) C10—C15—C14 120.1 (8)
N1—C1—C8 105.9 (7) C2—C3—H3 120.00
O1—C1—C8 126.3 (7) C4—C3—H3 120.00
C3—C2—C7 120.5 (8) C3—C4—H4 119.00
N1—C2—C3 130.8 (8) C5—C4—H4 119.00
N1—C2—C7 108.7 (7) C4—C5—H5 120.00
C2—C3—C4 119.4 (9) C6—C5—H5 120.00
C3—C4—C5 121.1 (10) C5—C6—H6 121.00
C4—C5—C6 120.6 (9) C7—C6—H6 121.00
C5—C6—C7 118.7 (9) C10—C11—H11 120.00
C6—C7—C8 133.5 (8) C12—C11—H11 120.00
C2—C7—C6 119.8 (8) C12—C13—H13 119.00
C2—C7—C8 106.7 (7) C14—C13—H13 119.00
N2—C8—C1 126.3 (7) C13—C14—H14 120.00
C1—C8—C7 105.9 (7) C15—C14—H14 120.00
N2—C8—C7 127.8 (7) C10—C15—H15 120.00
S1—C9—N3 117.2 (6) C14—C15—H15 120.00
N3—C9—N4 113.6 (7)

C1—N1—C2—C3 −178.2 (9) C3—C2—C7—C6 −0.4 (13)
C2—N1—C1—O1 −179.7 (8) C3—C2—C7—C8 179.0 (8)
C2—N1—C1—C8 −0.6 (9) C2—C3—C4—C5 0.2 (15)
C1—N1—C2—C7 0.2 (10) C3—C4—C5—C6 −1.7 (16)
N3—N2—C8—C7 176.9 (8) C4—C5—C6—C7 2.0 (15)
C8—N2—N3—C9 −176.1 (7) C5—C6—C7—C8 179.8 (9)
N3—N2—C8—C1 −0.3 (12) C5—C6—C7—C2 −1.0 (13)
N2—N3—C9—S1 179.6 (6) C2—C7—C8—N2 −178.4 (8)
N2—N3—C9—N4 −1.0 (11) C6—C7—C8—N2 0.9 (16)
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C10—N4—C9—S1 −1.0 (13) C6—C7—C8—C1 178.6 (10)
C9—N4—C10—C15 −7.2 (14) C2—C7—C8—C1 −0.7 (9)
C10—N4—C9—N3 179.7 (7) N4—C10—C11—C12 −176.1 (7)
C9—N4—C10—C11 170.5 (8) C15—C10—C11—C12 1.6 (13)
O1—C1—C8—N2 −2.3 (14) N4—C10—C15—C14 177.9 (8)
O1—C1—C8—C7 180.0 (8) C11—C10—C15—C14 0.3 (14)
N1—C1—C8—N2 178.5 (8) C10—C11—C12—I1 173.5 (6)
N1—C1—C8—C7 0.8 (9) C10—C11—C12—C13 −2.7 (13)
N1—C2—C3—C4 179.0 (9) I1—C12—C13—C14 −174.5 (7)
C7—C2—C3—C4 0.8 (14) C11—C12—C13—C14 1.7 (13)
N1—C2—C7—C6 −179.0 (8) C12—C13—C14—C15 0.3 (14)
N1—C2—C7—C8 0.4 (9) C13—C14—C15—C10 −1.3 (14)

Symmetry codes: (i) x+1, −y+1/2, z−1/2; (ii) x, −y+1/2, z−1/2; (iii) −x, y+1/2, −z+1/2; (iv) x+1, y, z; (v) x−1, −y+1/2, z+1/2; (vi) x, −y+1/2, z+1/2; (vii) 
x−1, y, z; (viii) −x, −y, −z+1; (ix) −x−1, −y, −z+1; (x) −x+1, y−1/2, −z+1/2; (xi) x+1, −y+1/2, z+1/2; (xii) −x, y−1/2, −z+1/2; (xiii) x−1, −y+1/2, z−1/2; (xiv) 
−x+1, y+1/2, −z+1/2.

Hydrogen-bond geometry (Å, º) 

D—H···A D—H H···A D···A D—H···A

N1—H1···O1ix 0.86 2.09 2.939 (9) 169
N3—H3A···O1 0.86 2.07 2.761 (9) 137
N4—H4A···N2 0.86 2.18 2.618 (9) 111
C15—H15···S1 0.93 2.51 3.183 (10) 129

Symmetry code: (ix) −x−1, −y, −z+1.


