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Table 1. Selected geometric parameters (A, °)

S1A—C7A 1.7421 (17) S1B—C7B 1.7404 (18)
S1IA—CI1A 1.7651 (15) S1B—CIB 1.7672 (16)
NIA—C7A 1.369 (2) N1B—C7B 1.3711 (19)
Ni1A—C8A 1.3779 (19) N1B—C8B 1.3778 (19)
N1A—C6A 14076 (18) N1B—C6B 1.4098 (18)
N24A—C74 1.308 (2) N2B—C7B 1.306 (2)
N24—N3A 1412 (2) N2B—N3B 1.410 (2)
N34A—C84 1.317 (2) N3B—C8B 1.318 (2)
C8A—C9A 1.469 (2) C8B—C9B 1.466 (2)
C9A—C10A 1.489 (2) C9B—C108B 1.478 (2)
C9A—Cl11A 1.487 (3) C9B—CI11B 1.483 (3)
C7A—S1A—Cl1A 89.22 (7) C7B—S1B—CI1B 89.26 (7)
CIA—N1A—C8A 105.51 (13) C7B—N1B—C8B 105.48 (13)
C7A—N1A—C6A 114.83 (12) C8B—NI1B—C68B 139.87 (13)
C8A-—N1A—C6A 139.63 (13) C7B—N2B—N3B 105.44 (13)
C7A—N2A—N3A 105.30 (14) C2B—CI1B—SIB 126.40 (12)
C5A—C6A—NI1A 128.64 (13) C5B—C6B—NIB 128.66 (13)
N2A—C7A—SI1A 135.70 (13) N2B—C7B—SIB 135.63 (13)
N3A—C84—C9A 127.96 (15) N3B—C8B—C9B 127.05 (15)
N1A—C84—C94 123.53 (14) N1B—C8B—C9B 124.49 (14)

Table 2. Hydrogen-bonding geometry (A, °)

D—H. - A D—H H---A D---A D—H---A
O1W—H201- - -N3B 0.88 (4) 2.16 (4) 3.011 (3) 163 (3)
02W—H202. - -N3A’ 0.85 (4) 2.26 (4) 3.067 (3) 157 (3)
O2W—H102. - -N24" 0.84 (3) 2.14 (3) 2.980 (2) 177 (3)
O1W—HI10l- - -N2B" 0.80 (3) 222 (3) 3.006 (2) 167 (3)

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

H atoms on O1W and O2W were located by difference Fourier
synthesis, while others were placed in calculated positions
using a riding model.

Data collection: SMART (Siemens, 1996). Cell refinement:
SAINT (Siemens, 1996). Data reduction: SAINT. Program(s)
used to solve structure: SHELXS97 (Sheldrick, 1990). Pro-
gram(s) used to refine structure: SHELXL97 (Sheldrick, 1997).
Molecular graphics: ZORTEP (Zsolnai, 1997). Software used
to prepare material for publication: SHELXL97 and PARST
(Nardelli, 1983, 1995).

LG thanks the CSIR, India, for providing the financial
assistance in the form of a Senior Research Fellowship.
The authors thank Professor V.T. Ramakrishnan for
providing the compound for X-ray study. SSSR thanks
Universitt Sains Malaysia for a visiting Postdoctoral
Research Fellowship and HKF would like to thank the
Malaysian Government and Universiti Sains Malaysia
for research grant R&D No. 190-9609-2801.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: BK1448). Services for accessing these
data are described at the back of the journal.

References

Bradshaw, T. D., Wrigley, S., Shi, D. F., Schultz, R. J., Paull, K. D.
& Stevens, M. F. (1998). Br. J. Cancer, 77, 745-752.

Bs, H., Akberali, P. M. & Shivananda, M. K. (1996). Boll. Chim.
Farm. 135, 447-451.

Cox, O., Cordero, M., Pifieiro, S. & Huang, S. D. (1997). Acta Cryst.
C53, 310-311.

Cox, O., Jackson, H., Vargas, V., Baez, A., Colon, I. 1., Gonzalez,
B. C. & De Leon, M. (1982). J. Med. Chem. 25, 1378-1381.

Crofton, K. M. (1996). Toxicol. Len. 84, 155-159.

Cromer, D. T. & Storm, C. B. (1991). Acta Cryst. C47, 2476-2478.

© 1999 International Union of Crystallography
Printed in Great Britain - all rights reserved

1121

Dash, B., Patra, M. & Praharaj, S. (1980). Indian J. Chem. Ser. B, 19,
894-897.

Dogruer, D. S., Unli, S., Sahin, M. F. & Ye Silada, E. (1998).
Farmaco, 53, 80-84.

Ergen, C. N,, Ulusoy, N., Capan, G., Sains, G. O. & Kiraz, M. (1996).
Arch. Pharm. (Weinheim), 329, 427-430.

Giilerman, N, Rollas, S., Kiraz, M., Ekinci, A. C. & Vidin, A. (1997).
Farmaco, 52, 691-695.

Habib, N. S., Soliman, R., Ashour, F. A. & El-Taiebi, M. (1997).
Pharmazie, 52, 844-847.

Invidiata, F. P., Simoni, D., Scintu, F. & Pinna, N. (1996). Farmaco,
51, 659-664.

Jayanthi, G. & Ramakrishnan, V. T. (1998). Personal communication.

Muir, J. A, Gomez, G. M., Muir, M. M,, Cox, O. & Cadiz, M. E.
(1987). Acta Cryst. C43, 1258-1261.

Naito, Y., Akahoshi, F., Takeda, S., Okada, T., Kajii, M., Nishimura,
H., Sugiura, M., Fukaya, C. & Kagitani, Y. (1996). J. Med. Chem.
39, 3019-3029.

Nardelli, M. (1983). Comput. Chem. T, 95-98.

Nardelli, M. (1995). J. Appl. Cryst. 28, 659.

Ruiwu, T., Barnes, C. L., Cox, O., Hernandez, W. J., Cardona, D. &
Huang, S. D. (1997). Acta Cryst. C53, 801-803.

Sheldrick, G. M. (1990). Acta Cryst. Ad46, 467-473.

Sheldrick, G. M. (1996). SADABS. An Empirical Absorption Correc-
tion Program. University of Gottingen, Germany.

Sheldrick, G. M. (1997). SHELXL97. Program for the Refinement of
Crystal Structures. University of Goéttingen, Germany.

Siemens (1996). SMART and SAINT. Area Detector Control and
Integration Software. Siemens Analytical X-ray Instruments Inc.,
Madison, Wisconsin, USA.

Tada, S., Hatano, M., Nakayama, Y., Volrath, S., Guyer, D., Ward, E.
& Ohta, D. (1995). Plant Physiol. 109, 153-159.

Wang, Z., Bai, Z., Yang, J., Okamoto, K.-1. & You, X. (1998). Acta
Cryst. C54, 438-439.

Zsolnai, L. (1997). ZORTEP. An Interactive Graphics Program for
Crystal Structure llustrations. University of Heidelberg, Germany.

Acta Cryst. (1999). C55, 1121-1123 |

Tetraethylammonium (N, N-diethyldithio-
carbamato-S,S’ )tetraiodotellurate(IV)

R. Krisina KuMar,? G. ARAVAMUDAN,? KANDASAMY
SivakuMar?t anp HoonG-Kun Fun?®

“Department of Chemistry, Indian Institute of Technology,
Chennai 600 036, India, and °X-ray Crystallography Unit,
School of Physics, Universiti Sains Malaysia, 11800 USM,
Penang, Malaysia. E-mail: kramanat@unity.ncsu.edu

(Received 16 September 1998; accepted 23 February 1999)

Abstract

The title compound, [(C,Hs)sN][Tel4L] (L is diethyldi-
thiocarbamate, CsH;oNS;) or CgHygN*-CsHoI4NS,Te ™,
was prepared by the addition of tetraethylammonium
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iodide to TeLl;. The anionic complex is monomeric,
with the geometry around the central Te atom being dis-
torted octahedral. The four Te—I distances are 2.921 (1),
3.100 (1), 2.933 (1) and 2.950 (1) A.

Comment

Complexes of tellurium with sulfur ligands possess
interesting stereochemical features and supramolecular
associations. Our interest revolves around the synthesis
and structural studies of mixed halide—dithiocarbamate
complexes of tellurium in its +II and +IV oxidation
states (Krishna Kumar et al., 1993a.,b, 1996). In the
solid state, all three tellurium(IV) complexes of the type
TeLs_,l, (n = 1, 2 or 3) exhibit distorted pentagonal-
bipyramidal geometry around the Te atom. While TeL3I
is monomeric (Krishna Kumar, 1995), TeL,I; is an
iodide-bridged dimer (Krishna Kumar et al., 1993b) and
TeLl; is polymeric with iodide bridges (Krishna Kumar
et al., 1996). The title compound, (), is the first example
of an anionic mixed iodide—dithiocarbamate complex of
telluriumdV).

Et s |
7 N
Ey,N*- \/N—c\ e
Et § |\1
I

@

Structural studies show that the anionic moiety is
monomeric. The S1 and S2 atoms of the dithiocarbamate
anion are bound to the tellurium at distances of 2.581 (1)
and 2.528 (1) A, respectively. The average distance is
shorter than the average Te—S distances observed in
TeL;I and Tel,l,, but longer than that observed in
TeLl;. However, in the present instance, the dithio-
carbamate ligand is symmetrically bound to tellurium,
compared with TeLl;. All four Te—I distances are
longer_than the sum of the covalent radii of Te and I
(2.70 A), but are of the same order as observed (2.94 A)
for [Telg]?~ compounds (Abriel, 1982; Kiriyama et al.,
1986). The I1 atom is trans to I3, and atoms I2 and I4
are trans to S2 and S1, respectively. The longer Te—
I2 bond [3.100(1) A], compared with the other Te—I
bond distances [2.921 (1)-2.950 (1) Al], is attributed to
the trans influence of S2, which has the shortest Te—S
bond.

The geometry around the central Te atom can thus
be described as distorted octahedral (Table 1). The
distortion arises due to the presence of two large I atoms
and the small ‘bite’ of the chelating dithiocarbamate
ligand. It is interesting to note that the lone pair of
electrons on the Te!V atom is stereochemically inert.

(CsHzoN)[Tels(CsH1oNS)]

Fig. 1. The molecular structure of (I), shown with 50% probability
ellipsoids. H atoms have been omitted for clarity.

Experimental

Tetraethylammonium iodide (0.4 mmol, 0.103 g) was added to
a suspension of TeLI3 (0.2 mmol, 0.131 g) in dichloromethane
(30 ml), resulting in a clear dark-red solution. The solvent was
evaporated at room temperature and the remaining gummy
residue was redissolved in acetonitrile, from which crystals
suitable for analysis were obtained. Analysis found: C 17.1, H
3.3, N 3.0, 1 55.7, Te 14.1%; calculated for C;3H3LsN,S;Te:
C17.3,H34,N 29,1556, Te 14.0%.

Crystal data

(CgHzoN)[TCL;(CsHloNSz)] Mo Ka radjation

M, =913.71 A=0.71073 A
Monoclinic Cell parameters from 36
P2, /n reflections
a=11568(1) A 6 = 8-25°
b=14356(2) A p = 5.897 mm™!
c=16243(1) A T=293(2)K

B =98.30(1)° Needle

V = 2669.2 (5) A® 0.56 x 0.26 x 0.22 mm
Z=4 Black

Dy =2274 Mg m™°

D,, not measured

Data collection

Siemens P4 diffractometer Rim = 0.024

0-20 scans Omax = 27.5°



Absorption correction:

1 scan (XSCANS;

Siemens, 1994)

Tin = 0.172, Tax = 0.273
7512 measured reflections
6067 independent reflections
4258 reflections with

1> 20

Refinement

Refinement on F?

RIF? > 20(F*)] = 0.037
wR(F?) = 0.096

S =0.934

6067 reflections

199 parameters

R. KRISHNA KUMAR et al.

h=-1-—15
k=-1—18
I=-21 21
3 standard reflections

every 97 reflections
intensity decay: none

w = U[oX(F2) + (0.0503P)%]
where P = (F? + 2F2/3

(A/0)max = 0.001

Apmax = 0960 e A7°

Apmin = —0943 ¢ A3

Extinction correction: none

Scattering factors from
International Tables for
Crystallography (Vol. C)

H-atom parameters
constrained

Table 1. Selected geometric parameters (A, °)

Te—S2 2528 (1)  Te—I4 2.950 (1)

Te—S1 2581 (1)  Te—I2 3.100 (1)

Te—I1 2921 (1)  SI—CI 1.735 (5)

Te—13 2933 ()  S2—Cl 1.734 (5)

S2—Te—S1 70.52 (4) I3—Tc—I4 89.68 (2)
S2—Te—II 91.09 4)  S2—Te—I2 151.15 (3)
S1—Te—1il 9394 (4)  SI—Te—I2 80.63 (3)
S2—Te—I3 90.55 4)  [1—Te—I2 90.48 (2)
S1—Te—I3 89.16 4) I3—Te—I2 89.38 (2)
[1—Te—I3 17684 2)  14—Te—I2 125.34 (2)
S2—Te—I4 8351 (3) Cl—SI—Te 85.6 (2)

SI—Te—I4 15399 3) Cl1—S2—Te 87.3 (2)

[—Te—I4 87.82 (2)

Data collection: XSCANS (Siemens, 1994). Cell refinement:
XSCANS. Data reduction: XSCANS. Program(s) used to solve
structure: SHELXS86 (Sheldrick, 1985). Program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997). Molecular
graphics: ORTEPII (Johnson, 1976). Software used to prepare
material for publication: SHELXL97.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: GD1007). Services for accessing these
data are described at the back of the journal.
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Abstract

In the title compound, C,3H»403, the pyran ring adopts a
half-chair conformation. The dihedral angle between the
pyran and the naphthalene ring system is 8.50 (6)°. The
phenyl rings are nearly orthogonal to each other and
they form dihedral angles of 84.21 (7) and 49.89 (8)°
with the pyran ring.

Comment

The title compound is a newly added member of the
chromane family. Generally, chromane derivatives are
very useful in the treatment of inflammation, atheroscle-
rosis, restenosis and immune disorders such as arthritis
and transplant rejection (Trivedi, 1998). Furthermore, it
has been very recently reported that 3,4-disubstituted
chromane derivatives are useful in the prevention and
treatment of estrogen-related diseases or syndromes
(Jacobson et al., 1998). The structure determination of
the title compound, (I), was carried out in order to elu-
cidate the molecular conformation.
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