ALESSANDRA FORNI

Triclinic Cell parameters from 65

PI . reflections

a=11369 (3) A 8 = 0-23°

b=12175(3) A =025 mm™'

c=12268 (3) A T=245(2)K

o = 6442 (2)° Prism

ﬁ =72.89 (2)° 0.33 x 0.20 x 0.20 mm
= 7337 (2)° Pale yellow

1438.7 (6) A®
Z 1

D, = 1245 Mg m™*
D,, not measured

Data collection

Siemens SMART CCD with 3535 reflections with

an LT-2 device for low- 1> 20

temperature collection Rin = 0.020
Frame scans Omax = 25°
Absorption correction: none h=-14 - 14
13 318 measured reflections k=-16 - 15
5063 independent reflections /= —15 — 15

Refinement

w = 1/[a*(F}) + (0.0533P)%)
where P = (F? + 2F2)/3

(A/U)max = ‘0-0994

Apmax = 0.164 ¢ A3

Apmm =-0277e¢ 1A_3

Extinction correction: none

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

Refinement on F*

R[F* > 20(F%)] =

wR(F?) = 0.084

S =1.073

5061 reflections

502 parameters

H atoms of CH,Cl: riding;
coordinates of remaining
H atoms refined, with U,
restrained

0.036

Table 2. Selected torsion angles (°)

NI—C2—C3—04 37.7(2) C6—N7T—C8—C9
C5—C6—N7—C8 160.67 (13)

—86.0(2)

Data collection for compound (II) was carried out using a
Siemens SMART CCD area detector and standard reflections
were, therefore, not measured. The first 50 frames of data were
recollected at the end of data collection. No crystal decay was
observed.

Data collection: XSCANS (Fait,
(Siemens, 1994) for (II). Cell refinement: XSCANS for
(I); SAINT (Siemens, 1994) for (II). Data reduction:
XSCANS for (I); SAINT for (II). For both compounds,
program(s) used to solve structures: SIR92 (Altomare et
al., 1994); program(s) used to refine structures: SHELXL93
(Sheldrick, 1993); molecular graphics: ZORTEP (Zsolnai &
Pritzkow, 1995); software used to prepare material for publi-
cation: SHELX1.93, PARST (Nardelli, 1983, 1995) and PARST-
CIF (Nardelli, 1991).

Helpful discussions with Dr Tullio Pilati are gratefully
acknowledged. The author thanks Dr Piero Macchi
for his assistance in performing data collection on a
Siemens SMART CCD device.

Supplementary data for this paper are available from the 1UCr
clectronic archives (Reference: NA1370). Services for accessing these
data are described at the back of the journal.
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Abstract

1991) for (I); SMART The title compound, C),H,2Ne, is the minor trans prod-

uct of the preparation of a dihydrotetrazine. Extensive
electron delocalization is shown by the planarity of the
molecule, except for one pyridyl group twisted out of
plane by 14.1(1)°. The C==N—N==C fragment has a
C—N dlstance of 1297(2)A and an N—N distance
of 1.404 (2)A All other C—N distances are close to
1.34 A, typical of C=N bonds. The NH, groups form
hydrogen bonds to pyridyl and hydrazine N atoms of
adjacent molecules.

Comment

The title compound, (I), can be regarded as a dihydrazi-
dine or an amide azine (Watson & Neilson, 1975). It
is formed as the minor product from refluxing pico-

 Alternative name: 1.2-bisfamino(2-pyridyl)methylene)diazane.
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linic acid amidrazone, (II), in ethanol under nitrogen
(Kubota et al., 1972). The major product is 3,6-di(2-
pyridyl)-1,2-dihydro-1,2,4,5-tetrazine, (III), in which
two molecules of (II) are joined in a cis pattern. Com-
pound (I) has now been shown to have trans geometry
(Fig. 1), with all atoms essentially coplanar (r.m.s. fit
0.038 A), except for the N15-containing pyridyl ring,
which is twisted by 14.1(1)° from this plane. Hence,
there is not a genuine molecular inversion centre at the
midpoint of N1—NI11. The twist allows the formation
of two independent intermolecular N—H---N hydro-
gen bonds (Table 2) which assemble the molecules into
puckered chains along the a direction (Fig. 2). The pos-
sible intermolecular interactions N2—H?2A- - -N5, N2—
H2B---N11, N12—HI12A---N1 and N12—H12B- - -N15
cannot be regarded as conventional hydrogen bonds. The
angles at hydrogen lie in the range 99-109° and the
angles at the acceptor N atom are 80-84°.

Two H atoms each were found on N2 and NI2,
coplanar with the main molecule and with H—N—H ca
120°. There is no evidence of H atoms attached to NI,
NS, N11 or N15. Accepting 1.47 and 1.27 A as typical

Fig. 1. The structure of (I) showing 50% probability displacement
ellipsoids.

Fig. 2. The packing diagram for (I) showing chains in the a direction
formed by intermolecular hydrogen bonds.

C—N and C=N distances (Hamilton & La Placa, 1968),
C3—N2 and C13—N12, along with C4—N5, C6—
NS, C14—N15 and C16—N15 in the pyridine residues,
have approximately 50% double-bond character. These
C=N bonds are some 200 longer than C3—NI and
CI3—NI11 [1.296 (2) and 1.298 (2)A respectively], but
the latter are still significantly longer than full double
bonds. The N1—N11 bond [1.404 (2) A] is at the short
end of the range of N—N single bonds taken from
International Tables for Crystallography (1994, Vol. C).
The corresponding distance in hydrazine is 1.46 A
(Baglen er al., 1967).

The pattern of electron delocalization is broadly simi-
lar to that in the series of glyoxal(bisamidinohydrazone)
salts, (IV), for which leukemia-inhibition properties
have been reported (Hamilton & La Placa, 1968; Muti-
kainen et al.. 1986, Lumme et al., 1986). The pres-
ence of an H atom on one of the hydrazine N atoms in
(IV) does not greatly alter the heavy-atom framework.
In the most precise determination, the C—N(H)N bond
[1.339 (2)A] 1S longer than in (I), and the N—N bond
shorter [1.364 (2) A]

Experimental

Crystals were prepared by K. M. Watson according to the
method of Kubota er al. (1972).

Crystal data

Ci:Hi2Ne
M, = 240.28

Mo Ka radiatgon
A=071073 A
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Orthorhombic Cell parameters from 25

Pbca . reflections

a=9481009) A | 6= 13-15°

b =19.8360 (19) A = 0.085 mm™'

c=13.1780(14) A T=296 K

V=24783(4) A’ Prism

Z=38 0.50 x 0.25 x 0.22 mm

D, =128 Mgm™* Yellow

D,, not measured

Data collection

Enraf-Nonius CAD-4 R = 0.012
diffractometer Omax = 24.97°

w—26 scans h=0— 11

Absorption correction: none k=-23 -1

2306 measured reflections I=0— 15

3 standard reflections
frequency: 60 min
intensity decay: 0.5%

2174 independent reflections
1528 reflections with
I> 20D

Refinement

Refinement on F°

R[F?> > 20(F)] = 0.036
wR(F*) = 0.135

S =0951

(A/0)max = 0.011
Apman = 0.139 ¢ AT
Apmin = —0.166 ¢ A~°
Extinction correction:

2174 reflections SHELXL97
176 parameters Extinction coefficient:
H atoms treated by a 0.0073 (16)

mixture of independent

and constrained refinement
w = U[a*(F}) + (0.1P)*]

where P = (F} + 2F3)/3

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

Table 1. Selected geometric parameters (A, °)

NI—NI1 1.4045 (18) NI2—CI3 1.345 (2)
NI—C3 1.2956 (19)  Ci13—C14 1.486 (2)
N2—C3 1.343 (2) Ci4—Cl19 1.383 (2)
NI1—CI3 1.2982 (19)

NI1—N1—C3 LSS (12)  NI—C3—N2 12594 (15)
NI—NI1—C13 112,02 (12)  NI1—CI3—NI12 124.92 (15)
C3—NI—NI11—CI13 173.53 (13)  N12—CI13—CIl4—NI5 16.6 (2)
N2—C3—C4—NS 2912)

Table 2. Hydrogen-bonding geometry (A °)

D—H---A D—H H-- A DA D—H-..A
N2—H2B. . .NI1§ 0.89 (2) 2.21 () 3.073 (2) 1549 (17)
NI12—HI12B. - .N11" 0.89 (2) 2262 (19) 3.0918 (19) 154.8 (17)

Symmetry codes: (1) x — 4,v, 4 — i) L +x,y, 3 — 2

Data collection: CAD-4/PC (Enraf-Nonius, 1993). Cell refine-
ment: CAD-4/PC. Data reduction: XCAD4 (Harms & Wocadlo,
1996). Program(s) used to solve structure: SHELXS97
(Sheldrick, 1997b). Program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997a). Molecular graphics: PLU-
TON9S2 and PLATONS2 (Spek. 1992). Software used to pre-
pare material for publication: SHELXL97.

Thanks are extended to Dr K. M. Watson for the gift
of the title compound.

© 1998 International Union of Crystallography
Printed in Great Britain - all rights reserved

Supplementary data for this paper are available from the [UCr
electronic archives (Reference: FG1463). Services for accessing these
data are described at the back of the journal.
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Abstract

The six-membered ring of the title compound,
C)sH7NOy, adopts a half-chair conformation, and the
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