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Key indicators
Single-crystal X-ray study
T=293K

Mean o(C-C) = 0.004 A

R factor = 0.061 Experimental
WR factor = 0.122 The title compound, (I), was prepared in adequate yields by heating
Data-to-parameter ratio = 14.5 equimolar amounts of 2,2-thenil and 12-phenylenediamine in

absolute ethanol for 30 min (Lukes et al, 2001). Recrystallization
from acetonitrile yielded yellow needles with a melting point of
418 K, which along with 'H and *C NMR data on (I) were in
agreement with published values (Lukes et al, 2001).

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

Crystal data

C16HoN»S, D, =1475Mgm™

M, =294.38 Mo Ka radiation
Monoclinic, P2, /c Cell parameters from 11758
a=11521(3) A, reflections
b=52071(14) A 0 =2.1-28.3°

c=22745(7) A =039 mm™

B =103.681 (4)° T=293@2)K

V =1325.8 (6) A® Needle, yellow

Z=4 0.36 x 0.23 x 0.12 mm

Data collection

Bruker SMART P3/512 CCD 2617 independent reflections
diffractometer 2103 reflections with I > 20(1)
w scans Ri, = 0.049
Absorption correction: multi-scan Omax = 26.0°
(SADABS; Sheldrick, 1996) h=-14 — 14
Tmin = 0.867, Tax = 0.954 k=—6—>6
10027 measured reflections l=-27— 28
Refinement
Refinement on F? w = 1/[0*(F,?) + (0.0403P)*
R[F?* > 20(F?)] = 0.061 + 1.0471P]
wR(F?) = 0.122 where P = (F,” + 2F)/3
S=119 (A/6)max < 0.001
2617 reflections APmax =024 A7
© 2003 International Union of Crystallography 181 parameters Apmin = —029¢ A7

Printed in Great Britain — all rights reserved H-atom parameters constrained
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Table 1 .

Selected geometric parameters (A, °).

N1—Cl1 1314(4)  C1—C8 1.406 (4)
N1—C8 1.366 (4) C9—C10 1.353 (4)
Cc1-C2 1.440 (4) C9—s1 1712 (3)
C1-C9 1476 (4)  Cl0—Cl1 1.417 (4)
N2—C2 1317(4)  Cll—CI2 1.338 (5)
N2—C3 1.361 (4) C12—S1 1.700 (3)
2-C13 1468 (4)  CI3—Cl4 1.370 (4)
C3—C8 1400 (4)  CI3—S2 1726 (3)
C3—C4 1.407 (4) Cl4—C15 1.404 (4)
C4—Cs 1356 (5)  Cl5-Cl6 1.346 (4)
C5—C6 1406 (5)  Cl6—S2 1705 (3)
C6—C7 1.356 (4)

C1—N1—C8 117.8 (2) N1—C8—C7 1195 (3)
N1—Cl—C2 1214 (3) C3—C8—C7 119.8 (3)
N1-C1—-C9 1154 (2) C10—C9—-C1 129.5 (3)
C2—C1—C9 123.1 3) C10—C9—S1 1109 (2)
C2—N2—C3 117.8 (2) Cl—C9—S1 119.6 (2)
N2—C2—Cl 121.0 (3) C9—C10—Cl11 1125 (3)
N2—-C2—C13 115.7 (2) C12—C11—-C10 112.8 (3)
Cl—C2—C13 1233 (3) Cl1—C12—S1 111.8 (2)
N2—C3—C8 1213 (3) C12-S1-C9 91.96 (16)
N2—C3—-C4 119.6 (3) C14—C13—C2 133.0 (3)
C8—C3—C4 119.1 (3) Cl4—C13—S2 1100 (2)
C5—C4—C3 1203 (3) C2—Cl13—82 117.0 (2)
C4—C5—-C6 1204 (3) C13—C14—C15 1132 (3)
C7—C6—C5 120.6 (3) C16—C15—Cl4 113.0 (3)
C6—C7—C8 119.8 (3) C15—Cl16—S2 111.8 (2)
N1—C8—C3 1207 (3) C16—S2—Cl13 92.06 (15)

All H atoms were placed in calculated positions, with C—H
distances of 0.93 A, and were included in the refinement in riding-
motion approximation with Uiy, = 1.2U,4 of the carrier atom.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); data reduction: SAINT (Bruker, 2001) and
SHELXTL (Bruker, 2001); program(s) used to solve structure:
SHELXS97 (Sheldrick, 1990); program(s) used to refine structure:

C15

S2
C16

Figure 1
A view of (I) (Farrugia, 1997). Displacement ellipsoids are drawn at the
50% probability level. H atoms have been omitted for clarity.

SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXL97,
software used to prepare material for publication: SHELXL97.

GC acknowledges the Donors of the American Chemical
Society Petroleum Research Fund for primary support of this
research (#38867-B5m). KK and SH were supported by the
W. M. Keck Foundation.
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Electronic Proof Instructions

Any corrections to your proofs should be returned within 72 hours of 11:44 on Febru-

ary 06 2003. After this period, your article will be published in Acta Crystallographica
Section E.

Please
(1) Read the proofs and indicate corrections on the proof (see next page for details).
(2) Check that the references are correct and complete.
(3) Return one copy of the proofs immediately
(a) by e-mail, giving a full description of all corrections required, to

sc@iucr.org
The subject line of the e-mail should contain the reference number of the paper.
(b) via facsimile machine (corrections should be clearly marked in black ink,
not pencil) by dialling

44 1244 314888
. It is recommended that authors check that the transmission has been success-
ul.

Substantial alterations will delay publication. Where alterations are unavoidable every
effort should be made to substitute words or phrases equal in length to those deleted.

Authors will be informed by e-mail when their paper is published and may then download

an electronic offprint of their paper from the author services page of Crystallography
Journals Online (http://journals.iucr.org )



Proof Corrections

Please indicate your corrections on the proofs. It is important to make clear to the Managing Editor what
correction is needed, but it is not important how this is done. Corrections may be made in the text and
margin in any of the commonly used systems (Continental European, American or Russian, as well as
English). Suitable examples are given below.

(1) Each place in the text where a correction is needed should be indicated either by crossing out the
characters to be corrected or by an insert mark (/) if an insertion is needed.

(2) The correct character, word, instruction or insertion should be shown in the margin at one end of the line
and should be terminated with a long slash mark (/).

(3) The corrections in the margins (both left and right margins may be used) should be arranged in the same
sequence as they are required in the line of text.

(4) Characters to be printed in the superior position, such as superscripts, apostrophes and quotation marks,
are to be so identified by the symbol V under them, e.g. V or V. Characters to be printed in the inferior
position, such as subscripts, are to be identified by the symbol A over them, e.g. A.

(5) Instructions written in the margins should be encircled. This indicates that this text is not to be printed.
This does not apply to the full stop (period), the colon and the solidus (slash mark), which are circled for
clarity.

(6) Some instructions are needed so frequently that it is convenient to indicate them simply with special sym-
bols or abbreviations. The symbols are recognized as instructions without being circled. Some frequently
used instructions are given in the following list.

Alteration Marginal mark Mark in text
Insert or substitute: 3

Space #/

Full stop (period) 0]]

Colon OI

Solidus {slash mark) @/

Hvoh 1 {for an insertion) or delete

yphen -] material to be replaced

Rule Q/

Chemical bond Q/

Superior

{e.g. superscript 2 or \‘// o~ \7

apostrophe

Inferior

{e.g. subscript 2) : A[ /
Change to:

Capitals =

| cani

Small capitals @ = under characters

Italic type @ -

Bold type @ povy

Lower case letters (@)

Circle characters

Roman type Rom
Delete 2 Cross out unwanted material
Delete and ciose up 2 Cross out unwa_rlled material and

surround with
-~ ~

Close up - — around space 1o be closed up
Invert type @ Circle inverted characters
Transpose @ LM between letters or words
Faulty setting X Circle defective characters
{e.g. broken type)
Leave as printed @ ------- under material to be left
New paragraph L before first word of new paragraph
No new paragraph or line Gun OB CC between lines

Please note

(a) No correction should be made in the text without an accompanying mark in the margin, or the correction
may be easily missed.

(b) Complicated corrections can be explained in a covering email.



