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Abstract 
The title compound, Ci4HilN3, is planar to within 
0.030 ,~ (excluding H atoms). Wide bond angles are ob- 
served exocyclic to the five-membered ring [maximum 
134.2 (2)°]. Molecules are connected into zigzag chains 
by hydrogen bonds of the form Carom--H'' .N:--~--C, with 
an H. . .N distance of 2.47 ,~. 
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The molecule of (6) (Fig. 1) is planar, with an r.m.s. 
deviation of all non-H atoms from the least-squares 
plane of 0.030A. [The r.m.s, deviation is reduced 
to 0.014A on excluding atoms C14 and N3, which 
lie 0.109(3) and 0.056(3)*,  respectively, outside the 
improved plane.] The bond lengths and angles are 
closely similar to those of a benzimidazo[ 1,2-a]pyridine 
derivative with a further annelated seven-membered ring 
recently determined by us (Elgemeie et al., 1998); in 
particular, wide angles are observed exocyclic to the 
five-membered ring [e.g. C1- -NI - -C9  132.41 (18) and 
C8-~C9--N1 134.2 (2)°1. 

Comment 
In the course of our preparative studies of fused 
heterocyclic nitrogen compounds utilizing readily ob- 
tainable nitrile intermediates (Elgemeie et al., 1992, 
1997; Elgemeie & Fathy, 1995), we have reported new 
approaches starting from 2-cyanomethylazolyl deriva- 
tives (Elgemeie & Elaal, 1986; Elgemeie & Fathy, 
1988). We report here a novel synthesis of a benzo[g]- 
imidazo[1,2-a]pyridine derivative from the readily ob- 
tainable 2-cyanomethylbenzimidazole, (1). Compound 
(1) reacted with the sodium salt of 3-(hydroxymethyl- 
ene)-2-butanone, (2), in the molar ratio 1:1 to give a 
product for which several possible isomeric structures 
[cf. (3)-(6) in Scheme] were considered. The spectral 
data were ambiguous; an X-ray structure determination 
indicated form (6) for the product in the solid state. 
The formation of (6) from the reaction of (1) and (2) 
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Fig. 1. The molecule of the title compound in the crystal. Ellipsoids 
are shown at 50c/c probability levels and H atoms are shown as 
circles of arbitrary radii. 
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1872 C14H11N3 

A sea rch  o f  the  C a m b r i d g e  S t ruc tu ra l  Da t abase  (Al l en  
& K e n n a r d ,  1993) r e v e a l e d  one  o the r  s t ruc tu re  w i th  

the  s a m e  t r icyc l ic  sy s t em,  bu t  subs t i t u t ed  at C8  and  
C 6  (our  n u m b e r i n g )  w i t h  a n i t ro  and  a t r i f l u o r o m e t h y l  
g r o u p ,  r e s p e c t i v e l y  ( C h i d e s t e r  et al., 1986). S ter ic  s train 

a s soc i a t ed  w i t h  the  n i t ro  subs t i t uen t  led to e v e n  w i d e r  
e x o c y c l i c  ang le s  at N1 and  C 9  (our  n u m b e r i n g ) ,  o f  
134.3 (3) and  1 3 8 . 2 ( 3 )  ° , r e spec t i ve ly ;  add i t iona l ly ,  the  N I ~ I  
r ing  s y s t e m  was  s l igh t ly  b o w e d ,  w h i c h  is not  the  case  N I--C~l 
in the  cu r r en t  s t ruc ture .  N ~--C9 

T h e  crys ta l  p a c k i n g  o f  (6) i n v o l v e s  h y d r o g e n  b o n d s  o f  
the  f o r m  C 3 - - H 3 - -  .N3,  s u c c e s s i v e  m o l e c u l e s  r e la ted  by 
s c r ew  axes  b e i n g  c o n n e c t e d  in to  z igzag  cha ins  paral le l  
to the  y axis.  S u c h  h y d r o g e n  b o n d s  h a v e  b e e n  the  sub jec t  C8--C9--N1 

C 8 ~ 9 - - C  10 
o f  r ecen t  c o n t r o v e r s y  (S t e ine r  & Des i ra ju ,  1998, and  N~--C9---Cl0 
r e f e r e n c e s  there in) .  

1935 reflections 
156 parameters 
H atoms: see below 
w = l/[o.:(F,~) + (0.0631P) 2 

+ 0.2377P] 
where P = (F,~ + 2£.")/3 

Table  1. Selec ted  geometr ic  parame te r s  (A, °) 

CI--NI--CII 
C I - - N I ~ 9  
CI 1--N 1-479 
C11--N2--C10 

Scattering factors from 
International Tables for  
Co'stallography (Vol. C) 

1.391 (3) N2---C11 1.320(3) 
1.401 (3) N 2 ~ I 0  1.386(3) 
1.403 (3) C9-~710 1.403 (3) 

122.50 (17) N 2 ~  10---~5 127.1 (2) 
132.41 (18) N2--C 10--C9 111.85(18) 
105.08 (16) C5- - -C1~9  121.04 (19) 
103.91 (17) N2~II - -N1 114.13(17) 
134.2 (2) N2--C1144 128.46 (19) 
120.8(2) N I---CI 1 ~ 4  117.41 (18) 
105.03 (17) 

Table  2. Hydrogen-bond ing  geome t ry  (A, °) 

Experimental 

A solution of  2-cyanobenzimidazole [(1); 0.01 mol, 1.57 g], 
the sodium salt of  3-(hydroxymethylene)-2-butanone [(2); 
0.01 mol, 1.22 g] and piperidine acetate (1 ml) in water (5 ml) 
and ethanol (50ml)  was refluxed for 15 min. Acetic acid 
(1.5 ml) was added to the hot solution. The precipitated solid 
was collected by filtration and recrystallized from ethanol in 
50% yield (m.p. 525-527 K). 

Crystal data 

C14HltN3 
Mr = 221.26 
Monoclinic 
P21/n 
a = 7.469 (2) A 
b = 8.106 (2) ,4, 
c = 18.238 (4) ,~, 
/3 = 93.78 (3) ° 
v = 1101.8 (5) A 3 
Z = 4  
Dx = 1.334 Mg m -3 
Dm not measured 

Data collection 

Stoe Stadi-4 diffractometer 
~/0  scans 
Absorption correction: none 
2722 measured reflections 
1935 independent reflections 
1448 reflections with 

I > 2o-(/) 
Rint = 0.028 

Refinement 

Refinement on F z 
R[F 2 > 2o.(F2)] = 0.049 
wR(F 2) = 0.132 
S = 1.043 

Mo Ko~ radiation 
A = 0.71073 ,~ 
Cell parameters from 46 

reflections 
0 = 10.0-11.5 ° 
# = 0.082 m m -  
T = 143 (2) K 
Lath 
0.80 × 0.25 × 0.10 mm 
Pale yellow 

0ma,, = 25.03 ° 
h = 0 ---~ 8 
k = - 9 ~ 3  
l = - 2 1  ~ 21 
3 standard reflections 

frequency: 60 min 
intensity decay: none 

(LX/o.)ma~ < o.ool 
Apm~x = 0.16 e A -  3 
Apmin = - 0 . 1 8  e ~ - 3  
Extinction correction: none 

D--H. • .A D--H H- • .A D. • .A D--H. • -A 
C3--H3. • .N31 0.95 2.47 3.405 (3) 169.1 

Symmetry code: (i) 4 - x, 4 + y, 4 - z. 

Methyl-H atoms were treated as rigid groups and allowed to 
rotate but not tip; the starting positions were from a difference 
synthesis. Others H atoms were refined as riding, starting from 
calculated positions. 

Data collection: DIF4 (Stoe & Cie, 1992a). Cell refinement: 
DIF4. Data reduction: REDU4 (Stoe & Cie, 1992b). Pro- 
gram(s) used to solve structure: SHELXS86 (Sheldrick, 1990). 
Program(s) used to refine structure: SHELXL97 (Sheldrick, 
1997). Molecular graphics: XP (Siemens, 1994). Software used 
to prepare material for publication: SHELXL97. 

We t h a n k  the  F o n d s  der  C h e m i s c h e n  Indus t r i e  for  
f inancia l  s u p p o r t  and  M r  A. W e i n k a u f  for  t e chn ica l  

ass i s tance .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: BM1261). Services for accessing these 
data are described at the back of the journal. 
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Steiner, T. & Desiraju, G. R. (1998). J. Chem. Soc. Chem. Commun. Both compounds (Figs 1 and 2) crystallize with- 
pp. 891-892. OUt imposed symmetry, although (II) displays non- 

Stoe & Cie (1992a). DIF4. Diffractometer Control Program. Stoe & 
Cie, Darmstadt, Germany. crystallographic twofold symmetry to a good approx- 

Stoe & Cie (1992b). REDU4. Data Reduction Program. Stoe & Cie, imation. The absolute torsion angles about the Se- -  
Darmstadt, Germany. Se bonds lie in the normal region [(I) 83.96 (12); (II) 

73.38 (16) ° ] and the organic groups are thus not bulky 
enough to promote a trans geometry. The bond lengths 
and angles involving the Se atoms are normal (Tables 1 
and 2). 

Acta Cryst. (1998). C54, 1873-1875 

Two Organic Diselenides: Dimesityl 
Diselenide and Bis(2,4,6-triisopropylphenyl) 
Diselenide 

JORG JESKE, ANDREAS MARTENS-VON SALZEN, 

WOLF-WALTHER DU MONT AND PETER G. JONES* 

Institut fiir Anorganische und Analytische Chemie, 
Technische Universitiit Braunschweig, PosO"ach 3329, 38023 
Braunschweig, Germany. E-mail: jones @xray36.anchem.nat. 
tu-bs.de 

(Received 26 February 1998; accepted 5 August 1998) 

Abstract 
The organic diselenides dimesityl diselenide [C18H22- 
Se2, (I)] and bis(2,4,6-triisopropylphenyl) diselenide 
[C3oH46Se2, (II)] display normal diselenide geom- 
etries: Se--Se bond lengths are 2.3341 (6) in (I) and 
2.3389 (6)k, in (II), and the absolute C - - S e - - S e - - C  
torsion angles are 83.96 (12) in (I) and 73.38 (16) ° in 
(II). 

Comment 
We are interested in the structural chemistry of organic 
disulfides and diselenides. The use of bulky organic 
groups might be expected to change the C--E--E-- - -C 
(E = chalcogenide) torsion angle from the usual region 
of circa 90 ° as in 2,U-dipyridyl diselenide [84.3 (2)°; 
Kienitz et al., 1996] to larger (trans) values; this 
was indeed achieved for bis[tris(trimethylsilyl)methyl]- 
disulfane, which displays crystallographic inversion of 
symmetry and thus a C - - S - - S - - C  torsion angle of 
180 ° (Ostrowski et al., 1993). Here we present the 
structures of two diselenides: dimesityl diselenide, (I), 
and bis(2,4,6-triisopropylphenyl) diselenide, (II). 
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Fig. 1. Structure of dimesityl diselenide in the crystal. Ellipsoids 
represent 50% probability levels. H-atom radii are arbitrary. 
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Fig. 2. Structure of bis(2,4,6-triisopropylphenyl) diselenide in the 
crystal. Ellipsoids represent 40% probability levels. H-atom radii 
are arbitrary. 

The diselenide (II) is also known to form a 2:1 
adduct with molecular iodine (du Mont et al., 1990), 
involving weak Se.. .I  contacts of 3.483 (1),4,; in this 
adduct, which has Se--Se 2.353 (2),4, and C - - S e - -  
Se---C 73.0 °, the dimensions of (II) are closely similar 
to those reported here. 

A search of the Cambridge Structural Database (Oc- 
tober 1997 version; Allen & Kennard, 1993) revealed 
16 diaryl diselenides, with Se--Se bond lengths rang- 
ing from 2.287 to 2.380,4, (mean 2.335 ,~). Absolute 
torsion angles C - - S e - - S e - - C  lie in the range 70-100 °, 
with the extremely bulky di(2,6-dimesitylphenyl) dise- 
lenide providing the exception at 128.3 ° (Ellison et al., 
1995). 

The interplanar angles between the aromatic rings are 
30.39(11) for (I) and 39.10(13) ° for (II). In (II) the 
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