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Data collection 

Siemens S M A R T  CCD area- 
detector  dif f ractometer  
scans 

Absorption correction: 
empirical  ( SADABS; 
Sheldrick, 1996) 
Tmi, = 0.913, Tmax "- 0.983 

11 799 measured  reflections 
3688 independent  reflections 

Refinement 

Refinement  on F 2 
R[F 2 > 2rr(F2)] = 0.053 
wR(F 2) = 0.165 

S = 1.056 
3688 reflections 
221 parameters 
H atoms treated by a 

mixture of independent 
and constrained ref inement  

2555 reflections with 
I > 20"(/) 

Rint = 0.072 
0max = 28.28 ° 
h = - 7  ---~ 7 
k = - 2 2  ~ 37 
l = - 1 3  ~ 12 

w = l/[tr2(Fo 2) + (0.0958P) 2] 
where  P = (Fo 2 + 2F2)/3 

(A/o')max ( 0.001 
Apmax = 0.314 e ~ - 3  
Apmin = - 0 . 3 9 6  e ~ - 3  

Extinction correction: none 
Scattering factors f rom 
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T a b l e  3 .  Selected geometric parameters (A, °)for (II) 
s1- - -c8  1.667 (2) N1---428 1.391 (2) 
O1----C7 1.233 (2) N2---C8 1.330 (2) 
N 1---C7 1.380 (2) N2---C9 1.423 (2) 

C7- -N  1---C8 128.2 (2) O1---C7--C1 121.7 (2) 
C 8 - - N 2 - - C 9  127.9 (2) N2- -C8- -N1  115.6 (2) Acta Cryst. (1999). C55, 1320-1322 

Table 4. Hydrogen-bonding geometry (,4, o)for (H) 
D---H...A D---H H...A D. • .A D--H. • .A 

N2--H1N2. • -O1 0.80 (2) 1.92 (2) 2.619 (2) 145 (2) 
CI0---H10. • .SI 0.95 (2) 2.85 (2) 3.253 (2) 107 (2) 
N1--HINI. • -SI i 0.83 (2) 2.70 (2) 3.501 (2) 163 (3) 

Symmetry code: (i) 1 - x, 1 - y, 2 - z. 

For both compounds, data collection: SMART (Siemens, 
1996a); cell refinement:  SAINT (Siemens,  1996b); data reduc- 
tion: SA/NT; program(s)  used to solve structures: SHELXTL 
(Sheldrick, 1997); program(s)  used to refine structures: 
SHELXTL; molecular  graphics: SHELXTL; software used 
to prepare material  for publication: SHELXTL and PARST 
(Nardelli, 1995). 
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Abstract 
The title compound, [SeI(C7HI4NS2)],,, was pre- 
pared by the oxidative displacement of one of 
the dithiocarbamates in bis(di-n-propyldithiocarbamato)- 
selenium(II) using iodine. This complex has a polymeric 
structure, with the central Se atoms bridged by the io- 
dine ions. The geometry around each Se atom is planar 
trapezoidal (SES212), with Se--I  distances of 3.124(2) 
and 3.232 (1)A. This is the first example of a mixed 
iodide-dithiocarbamate complex of selenium(II). 

t On leave from the Department of Physics, Anna University, Chennai 
600 052, India. 
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Comment 
The title compound, (I), was prepared as part of studies 
on the complexes of selenium in the +II oxidation 
state and of tellurium in the +II and +IV oxidation 
states (Rajashree et  al. ,  1996; Krishna Kumar et  al.,  
1993a; Krishna Kumar, Aravamudan, Udupa, Sesha- 
sayee, Selvam & Yvon, 1996). Iodine reacts with 
dithiocarbamate complexes of selenium(II) and tel- 
lurium(II,IV) in two different ways. It oxidatively adds 
to tellurium in Te II complexes (Krishna Kumar, Arava- 
mudan, Udupa, Seshasayee, Selvam & Yvon, 1996); 
however, with TeiV-dithiocarbamate complexes, it ox- 
idatively displaces the dithiocarbamate (Krishna Kumar 
et al.,  1993b). The present studies confirm that in an 
SeII-dithiocarbamate complex, oxidative displacement 
occurs, resulting in the formation of iodo(di-n-propyl- 
dithiocarbamato)selenium(II), which is an interesting 
result, given that iodide is a good reducing agent for 
selenium(II) in aqueous solutions. 

[-npr .S 1 -] 
N -/'" \ ' 

/ N- -C:  S e - - l - ~ -  

L",,/ "s J,, 
(I) 

The structure determination of the title compound 
(Fig. 1) shows that it is analogous to TeLX (L = dithio- 
carbamate, X = I, Br, C1; Krishna Kumar et al. ,  1993a; 
Krishna Kumar, Aravamudan, Udupa & Seshasayee, 
1996) and Se(Se2CNCaHsO)I (Bigoli et  al.,  1983). 
As a discrete molecular species, selenium in the title 
complex would have only three coordinating atoms. 
Since selenium(II) prefers four-coordination, it resorts to 
supramolecular interactions through the iodide, giving a 
polymeric structure. These polymers are helical in nature 
and there are two such chains in the unit cell, running 
parallel to the [100] direction. 

C4 

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

The asymmetric unit is composed of one iodide and 
one dithiocarbamate ligand coordinated to selenium. 
There are two different iodides bound to selenium, one 
is intramolecular and the other intermolecular; the dis- 
tances are S e - - I  = 3.124 (2) and S e - - I  i = 3.232 (1),& 

1 [symmetry code: (i) ~ + x, 3 _ y, 1 - z], which are longer 
than the sum of the covalent radii of the individual 
atoms, and the I - - S e - - I  angle is 130.11 (4) °. The di- 
thiocarbamate moiety is coordinated in an isobidentate 
fashion, the two Se--S distances being 2.298 (3) and 
2.277 (3)~,. The angle made by the two S atoms with 
selenium is 76.84(11) ° and the resulting coordination 
geometry around selenium is planar trapezoidal. The 
distance between adjacent Se atoms within a chain is 
4.158 (2) A. 

All other geometrical data pertaining to the di- 
thiocarbamate ligand are similar to those observed in 
numerous previously determined structures. Atoms C3 
and C4 are partially disordered, which is an expected 
phenomenon associated with alkyl groups. 

O 

Fig. 2. A packing diagram showing the polymeric chain propagating 
along [ 100]. 

Experimental 

A solution (10ml) of Se(dnpdtc)2 (0.5mmol; dnpdtc is 
di-n-propyldithiocarbamate) in CC14 was added to iodine 
(0.5 mmol, 0.125 g) dissolved in CC14 (20 ml). The resulting 
red solution gave a red crystalline product on solvent evapo- 
ration at low temperature. The excess iodine and the disulfide 
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formed were removed by repeated washing with CCh.  The 
yield of  the complex was 0.180 g. Analysis found: C 21.87, H 
3.68, N 3.60, Se 20.6, I 32.5%; calculated: C 21.87, H 3.69, 
N 3.66, Se 20.66, I 33.21%. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: GD1008). Services for accessing these 
data are described at the back of the journal. 

Crystal data 

[SeI(C7H14NS2)] Mo K a  radiation 
Mr = 382.17 A = 0.71069 .~ 
Orthorhombic Cell parameters from 36 
P212121 reflections 
a = 6.905 (3) ,~ 0 = 8 -25  ° 
b = 11.050 (6) A, # = 5.609 m m -  
c = 16.835 (2) ,~ T = 293 (2) K 
V = 1284.5 (9) .~3 Needle 
Z = 4 0.42 × 0.12 x 0.12 m m  
Dx = 1.976 Mg m -3 Red-brown 
Dm not measured 

Data collection 

Siemens P4 diffractometer 
0-20 scans 
Absorption correction: 

~p scan (XSCANS; 
Siemens,  1994) 
Tmin -- 0.374, Tmax = 0.510 

1279 measured reflections 
1279 independent  reflections 

Refinement 

Refinement on F 2 
R[F 2 > 2Or(F2)] = 0.035 
wR(F 2) = 0.094 
S = 1.092 
1279 reflections 
109 parameters 
H atoms were fixed 

geometrically and refined 
using a riding model  

w = l/[Or2(F 2) + (0.0496P) 2 
+ 1.4891P] 

where P = (F  2 + 2F2)/3 

1037 reflections with 
I > 2Or(/) 

0max = 24.97 ° 
h = 0---~ 8 
k = 0 ---~ 13 
l = 0 ---, 20 
3 standard reflections 

every 97 reflections 
intensity decay: none 

(A/Or)max < 0.001 
Apmax = 0.392 e A. -3 
mpmin = --0.513 e ~ - 3  
Extinction correction: none 
Scattering factors from 
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Absolute structure: 
Flack (1983) 

Flack parameter = 0.00 (4) 

Table 1. Selected geometric parameters (.3,, o) 
I--Se 3.124 (2) Se--I i 3.232 (1) 
Se--S2 2.277 (3) SI---CI 1.729 (11) 
Se--S I 2.298 (3) $2---C 1 1.725 ( 11 ) 

S2--Se--S1 76.84 (11) CI--S1---Se 85.8 (4) 
S2--Se--I 77.66 (8) C1--S2--Se 86.5 (4) 
SI--Se--I i 75.23 (8) S2---CI--SI 110.8 (6) 
I---Se--I i 130.11 (4) 

Symmetry code: (i) ½ + x, 3 _ y, 1 - z. 

The disorder in atoms C3 and C4 could not be resolved 
satisfactorily by assigning partial sites. 

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. 

@ 1999 International Union of Crystallography 
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A b s t r a c t  

T h e  crys ta l  s t ruc tu re  o f  the  t i t le  c o m p o u n d ,  C16H21C1- 
N3S+-Br  - -CH3OH,  the  h y d r o b r o m i d c  salt  o f  (S)-8-C1- 
T I B O  ( t iv i rap ine) ,  r evea l s  a d i s to r t ed  b o a t - s o f a  con fo r -  
m a t i o n  for  the  d i a z e p i n e  r ing,  w i th  the  m e t h y l  g r o u p  
and  the  3 - m e t h y l b u t - 2 - e n y l  s ide  c h a i n  in equa to r i a l  and  

axial  pos i t i ons ,  r e spec t ive ly .  T h e  p r o t o n a t e d  N a t o m  has  

J" Internal code of the Janssen Research Foundation: R110885. 
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