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In the title compound, C;oH,Ny, the tetrazole and phenyl
rings are planar to within 0.001 (2) and 0.006 (2) A, respec-
tively. The two rings are not coplanar and have a dihedral
angle of 69.07 (9)° between them. Each molecule is connected
with two adjacent ones by C—H- - -N bridges between atoms
of tetrazole rings forming chains parallel with the y axis of the
unit cell.

Comment

The increasing interest in 1-monosubstituted tetrazoles is due
to the possible application of them in the synthesis of medi-
cines (Wittenberger, 1994), as ligands for complexes with
thermal and light-induced spin transitions (Lavrenova &
Larionov, 1998) and for ferromagnetic ordering (Gaponik,
1998). However, a rather small number of structures of this
type have been described so far: 1-methyltetrazole (Palmer &
Parsons, 1996), 1-phenyltetrazole (Matsunaga et al., 1999) and
hydrated 1-(3-pyrazolyl)tetrazole (Reimlinger et al., 1970).
The crystal structure of a new compound, (I), has been
determined and is presented here.
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Bond distances within the tetrazole ring show significant
differences. The shortest bond is between the atoms N2 and
N3 [1.294 (3) A]. This value in question is close to the N4—C5
bond distance of 1.303 (3) A. The N3—N4 and N1—N2 bonds
are the longest and similar [1.351 (2) and 1.349 (2) A,
respectively]. These data are consistent with the formulation
of formal double bonds between N4—C5 and N2—N3. The
tetrazole ring is planar — the r.m.s. deviation of ring atoms
from the least-squares plane through them is 0.001 (2) A.

The bond distances and angles in the phenyl fragment are
consistent with those observed previously for the phenyl ring.

Figure 1
The molecular structure of (I) with the atom-numbering scheme.

Figure 2
Packing diagram of (I).

It is planar to within 0.006 (2) A (Fig. 1).

The tetrazole and phenyl rings are not coplanar with the
mean planes inclined at 69.07 (9)° to each other. Such
conformation is due to a steric interaction between the
tetrazole ring H(—C5) atom and the C17 methyl group of the
phenyl ring. The N1—C11 bond length is 1.437 (2) A, which is
almost the same as a normal N—C(phenyl) single-bond
length. These facts indicate that the conjugation effects
between the phenyl and tetrazole rings in (I) are negligible.

Inspection of the packing of the molecules (Fig. 2) reveals
that they are linked by C—H- - -N bridges between tetrazole
rings forming chains parallel with the y axis of the unit cell.
The dihedral angle between the adjacent tetrazole rings is
41.1°.

Experimental

The title compound was prepared by heterocyclization of 2,4,6-tri-
methylaniline with ethyl orthoformate and sodium azide in acetic
acid (Gaponik er al., 1985). Single crystals of (I) used for analysis
were grown by recrystallization from an ethanol solution.
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Crystal data

CioH12Ny

M, = 18824
Monoclinic, P2, /n
a=8220(2) A

b =7.2950 (10) A
c=17.470 (4) A
B =10097 (2)°

V =10284 (4) A®
Z=4

Data collection

Nicolet R3m four-circle diffract-
ometer

/26 scans

2642 measured reflections

2386 independent reflections

1357 reflections with I > 20 (1)

R, =0.023

Refinement

Refinement on F>

R[F?* > 20(F?)] = 0.053

wR(F?) = 0.190

S =1.059

2386 reflections

168 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Table 1 .
Selected geometric parameters (A, °).
N1-C5 1.332 (3)
N1-—N2 1.349 (2)
N1—Cl1 1437 (2)
N2—N3 1294 (3)
N3—N4 1.351 (3)
N4—C5 1.303 (3)
C5—N1-—-N2 107.5 (2)
C5—N1-C11 130.6 (2)
N2—-N1-C11 1219 (2)
N3—N2—N1 106.2 (2)

D,=1216 Mgm™

Mo Ko radiation

Cell parameters from 22
reflections

6 =10.14-16.87°

w=0.078 mm "

T=293(2)K

Prism, colourless

0.55 x 0.50 x 0.35 mm

Omax = 27.56°
h=-2-—10
k=0—9

I=-22—-122

3 standard reflections
every 100 reflections
intensity decay: none

w = 1/[o*(F,%) + (0.0849P)*
+ 0.3158P]
where P = (F,” + 2F.%)/3
(A/0)max = 0.004
Apmax =027 ¢ A3
Apuin = =021 e A3
Extinction correction: SHELXL97
(Sheldrick, 1997)
Extinction coefficient: 0.074 (9)

Cl1—C12 1.395 (3)
C11-Cl6 1.395 (3)
C12—C13 1.390 (3)
C13—Cl4 1.384 (3)
Cl4—CI5 1.386 (3)
C15—C16 1.384 (3)
N2—N3—N4 111.1 (2)
C5—N4—N3 1053 (2)
N4—C5—N1 110.0 (2)

Table 2 .

Hydrogen-bonding geometry (A, °).

D-H--A D-H H--A D---A D-H-.-A
C5—HS. - N4 0.98 (3) 243 (3) 3290 (3) 147 2)

Symmetry code: (i) 3 —x,3+y,1—z.

H atom positions were found from the AF map. Refinement of
methyl-H atom positions was performed with fixed displacement
parameters. Other H atoms were refined isotropically. The C—H
bond lengths are in the range 0.89 (3)-1.00 (3) A

Data collection: R3m Software (Nicolet, 1980); cell refinement:
R3m Software; data reduction: R3m Software; program(s) used to
solve structure: SHELXS97 (Sheldrick, 1990); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare
material for publication: SHELXL97.

The authors would like to thank Dr V. S. Poplavsky for
providing the 2,4,6-trimethylaniline used in the synthesis of
the title compound.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: AV1031). Services for accessing these data are
described at the back of the journal.
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