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Crystal structure of bis(phthalazino)azine, CsH¢N3
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Abstract

CsHeN3, monoclinic, P12;/c1 (No. 14), a = 10.847(3) A,
b=4.706(1) A, c = 14.058(4) A, B = 110.57(1)°, V=671.9 A?,
Z =4, Ry(F) = 0.046, wRre F2) = 0.120, T= 293 K.

Source of material

The compound was isolated as a by-product, in the
recrystallization of the 1,4-dihydrazinophthalazine, obtained by
the reaction of 1,2-dicyanobenzene and hydrazine.

Discussion

As a part of a work on the ligand behaviour and reactivity of az-
ines, [1] here we report the characterization of the
bis(phthalazino)azine. The crystal structure of the title compound
is depicted in the figure. The distance C4—N3 is equal to
1.289(4) A, clearly indicating a double bond. The bond lengths
N2—N3, N2—Cl and C1—N1 are 1.360(3) A, 1.373(4) A and
1.296(3) A, respectively; these data suggest a single bond be-
tween the endocyclic nitrogen atoms N2 and N3, while the double
bond is assigned to C1—N1. In the final stage of the refinement,
an hydrogen atom located 0.90(3) A from N2 confirms this as-
sumption. The hetero cycle is pratically planar, C2 and N2 atoms
show the largest deviation from the plane, —0.016(3) A and
0.016(2) A, respectively. It forms with the phenyl ring a dihedral
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angle of 2.4(1)°. In the crystal structure of the methyl derivative,
the bis(2-methylphthalazino)azine [2], an analogous arrange-
ment was found; the bond distances and endocyclic bond angles
are in agreement with those determined in the present work. The
significant differences are at the esocyclic angles at C1: in partic-
ular ZN1-C1-N2 and ZN1-C1-C2 are 112.5° and 132.7° vs
123.0(2)° and 121.0 (2)° in the present work. This is probably due
to the presence at N2 of the methyl instead of the hydrogen
substituent. Moreover, in the bis(2-methylphthalazino)azine the
methyl substituted nitrogen is frans to the azine bond, while in the
bis(phthalazino)azine an intramolecular hydrogen bond stabi-
lizes the cis isomer. The H2 hydrogen is, in effect, involved in a
bifurcated hydrogen bond: one hydrogen bond is intramolecular,
i.e. N2-H2N-.-N1A, with N1A symmetry related atom
(d(N2--N1A) = 2.569(3) A; d(H2N---N1A) = 2.24(3) A,
£LN2-H2N-N1A = 101(2)°), and the other is intermolecular,
N2-H2N---N3(i): d(N2---N3(i)) = 3.106(4) A; d(H2N--N3(i)) =
2.23(3)A; LN2-H2N-N3(i) = 146(2)°; (i) = 2—x, 1/2—y, 1/2—.

Table 1. Data collection and handling.

Crystal: colourless tablet,

size 0.10 x 0.25 x 0.33 mm
Wavelength: Mo K radiation (0.71069 A)
u 0.92cm™
Diffractometer, scan mode: Bruker AMX Smart 1000, w/26
20max: 53.08°
N(hki)measured, N(hkl)unique: 3708, 1388

Criterion for Iobs, N(hki)g: Iobs > 2 o(Iobs), 598

N(param)cefined: 125

Programs: SHELXS-97 [3], SHELX1L.-97[4],
ORTEP [5], PLUTO [6]

Table 2. Atomic coordinates and displacement parameters (in A%).

Atom Site x y z Uiso
H(5) 4e 0.779(2) 0.140(5) 0.557(2) 0.066(8)
H(8) 4e 0.614(2) -0414(5) 0.255(2) 0.068(8)
H(6) 4e 0.602(2) -0.175(5) 0.530(2) 0.076(9)
H(2N) 4e 0.994(3) 04106) 0.339(2) 0.072(9)
H(7) 4e 0.522(3) -0.452(6) 0.386(2) 0.10(1)
H(4) 4e 0.771(2) -0.200(4) 0.185(2) 0.053(6)
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Table 3. Atomic coordinates and displacement parameters (in AY,

Atom Site x y z Un Un U3 Uiz Uiz Uz
N(1) 4e 0.9509(2) 0.4088(4) 0.5047(1) 0.046(1) 0.047(1) 0.047(1) -0.004(1) 0.017(1) 0.000(1)
N(2) 4e 0.9370(2) 0.2722(5) 0.3407(1) 0.059(2) 0.058(2) 0.045(1) ~0.009(1) 0.022(1) -0.008(1)
N(@3) 4e 0.8903(2) 0.1122(5) 0.2549(1) 0.066(2) 0.078(2) 0.047(1) -0.007(1) 0.021(1) -0.013(1)
(6¢))] 4e 0.8990(2) 0.2550(5) 0.4240(2) 0.043(2) 0.040(1) 0.042(1) 0.006(1) 0.015(1) 0.002(1)
CQ2) 4e 0.7938(2) 0.0548(5) 0.4163(2) 0.038(1) 0.041(1) 0.045(1) 0.005(1) 0.009(1) 0.006(1)
C(5) 4e 0.7409(3) 0.0246(6) 0.4932(2) 0.053(2) 0.056(2) 0.055(2) -0.001(2) 0.020(1) 0.006(1)
C(®) 4e 0.6390(3) —0.2958(6) 0.3165(2) 0.050(2) 0.057(2) 0.064(2) -0.004(2) 0.002(2) -0.002(2)
C(3) 4e 0.7432(2)  -0.1054(5) 0.3277(2) 0.041(2) 0.051(2) 0.052(2) 0.005(1) 0.007(1) 0.003(1)
C(6) de 0.6386(3) -0.1628(7) 0.4796(2) 0.054(2) 0.079(2) 0.074(2) -0.000(2) 0.027(2) 0.023(2)
C4) 4e 0.7988(3) -0.0679(6) 0.2503(2) 0.062(2) 0.074(2) 0.053(2) -0.0102) 0.016(2) -0.016(2)
cn 4e 0.5878(3) -0.3184(7) 0.3910(2) 0.050(2) 0.070(2) 0.078(2) -0.0102) 0.007(2) 0.017(2)
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