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Abstract
C11H3N5O, monoclinic, P21/c (no. 14), a= 15.727(4) Å,
b= 5.0572(12) Å, c= 15.452(4) Å, β= 105.007(4)°,
V = 1187.1(5) Å3, Z = 4, Rgt(F)=0.0408, wRref(F2)=0.1123,
T = 296 K.

CCDC no.: 1967400

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displacement
parameters.

Source of material
Cyanoacetic acid hydrazide (0.099 g, 1 mmol) and 3-ethyl-2-
aceto-pyrazine (0.150 g, 1 mmol) were dissolved in methanol
(20 mL). The reactionmixture was refluxed for 1 h and cooled
to room temperature. The reaction mixture was filtered and
set aside to crystallize for several days, giving colorless block
crystals.
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Table 1: Data collection and handling.

Crystal: Colorless block
Size: 0.20×0.08×0.06 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 0.09 mm−1

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: 25.0°, >99%
N(hkl)measured, N(hkl)unique, Rint: 5635, 2075, 0.038
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 1217
N(param)refined: 195
Programs: Bruker [1], SHELX [2]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

O1 0.54196(8) 0.1900(3) 0.58487(9) 0.0618(5)
N1 0.11477(11) 0.4601(3) 0.36013(11) 0.0648(5)
N2a 0.0898(5) 0.7985(12) 0.4933(5) 0.0703(15)
N2Ab 0.0718(16) 0.695(4) 0.5028(18) 0.075(5)
N3 0.32346(10) 0.3869(3) 0.50430(10) 0.0508(5)
N4 0.40022(10) 0.2469(3) 0.51117(10) 0.0516(5)
H4 0.4013 0.1183 0.4751 0.062*
N5 0.60456(13) 0.6104(4) 0.76141(14) 0.0932(8)
C1 0.04327(15) 0.6103(5) 0.34847(16) 0.0757(7)
H1 0.0013 0.6069 0.2936 0.091*
C2 0.03031(16) 0.7684(6) 0.41479(19) 0.0903(9)
H2Aa −0.0225 0.8603 0.4051 0.108*
H2Bb −0.0047 0.9190 0.4022 0.108*
C3a 0.1629(5) 0.6503(14) 0.5094(6) 0.0573(16)
C3Ab 0.1440(14) 0.555(3) 0.5102(17) 0.043(4)
C4 0.17363(12) 0.4720(4) 0.43961(13) 0.0547(6)
C5a 0.2246(3) 0.6648(11) 0.6007(3) 0.0686(17)
H5Aa 0.2773 0.7582 0.5966 0.082*
H5Ba 0.2418 0.4865 0.6210 0.082*
C5Ab 0.1879(9) 0.523(2) 0.6085(8) 0.074(4)
H5AAb 0.1444 0.4883 0.6415 0.089*
H5ABb 0.2291 0.3766 0.6179 0.089*
C6a 0.1879(3) 0.7996(8) 0.6700(2) 0.0861(15)
H6Aa 0.1710 0.9772 0.6511 0.129*
H6Ba 0.2319 0.8035 0.7262 0.129*
H6Ca 0.1373 0.7042 0.6769 0.129*
C6Ab 0.2348(9) 0.774(3) 0.6391(11) 0.087(5)
H6AAb 0.2935 0.7639 0.6319 0.130*
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Table 2 (continued)

Atom x y z Uiso*/Ueq

H6ABb 0.2371 0.8021 0.7011 0.130*
H6ACb 0.2040 0.9177 0.6040 0.130*
C7 0.25479(13) 0.3139(4) 0.44497(13) 0.0496(5)
C8 0.25146(14) 0.0942(4) 0.37922(15) 0.0718(7)
H8A 0.2793 0.1503 0.3339 0.108*
H8B 0.1912 0.0490 0.3518 0.108*
H8C 0.2817 −0.0575 0.4098 0.108*
C9 0.47309(13) 0.3121(4) 0.57439(12) 0.0473(5)
C10 0.46550(12) 0.5517(4) 0.63004(12) 0.0506(5)
H10A 0.4566 0.7081 0.5924 0.061*
H10B 0.4149 0.5322 0.6544 0.061*
C11 0.54454(14) 0.5844(4) 0.70304(14) 0.0602(6)
aOccupancy: 0.753(8), bOccupancy: 0.247(8).

Experimental details
The structure was solved by direct methods and refined with
the SHELX crystallographic software package [2]. The N2, C3,
C5, and C6 atoms occupied two positions, with the occupancy
value of N2/N2A, C3/C3A, C5/C5A or C6/C6A being 0.75/0.25
(see Table 2). The hydrogen atoms were placed at calculated
positions and refined as riding atoms with isotropic displace-
ment parameters.

Comment
Hydrozones derived from 2-aceto-pyrazine and their metal
complexes have been widely investigated mainly due to
their excellent biological activities [3–5]. However, most stud-
ies focused on aryl-hydrazones, whereas those on alkyl-
hydrazones are relatively rare [3–5].

There is one molecule in the asymmetric unit (see the
figure). In the title crystal structure, the hydrazone molecule
is in a ketone form and adopts an E configuration at the
C=N double bond. All bond distances and angles are in

their normal ranges, and can be compared with those in pre-
viously reported 2-cyanoacetic acid hydrazone compounds
[6, 7]. The dihedral angle between the mean plane of the
pyrazine ring (N1, N2/C1—C4) and the —C=O(CH2)CN (O1,
N5/C9—C11) group is 14.2°. In the solid state, two molecules
are linked with each other into a centrosymmetric dimer by a
pair of intermolecular N—H· · · O hydrogen bonds, forming a
R22(8) ring motif similar to the corresponding structure in the
literature [7].
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