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Abstract

C15Hi5N30,, orthorhombic, Pca2; (no. 29), a=79831(2) A,
b=10.6486(3) A, c=15.7222(4) A, V =1336.53(6) &>, Z=4,
Rgt(F) = 0.0340, WR,t(F?) = 0.0799, T =100 K.

CCDC no.: 1989321

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and dis-
placement parameters.
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Table 1: Data collection and handling.

Crystal: Colourless prism

Size: 0.28 0.22 0.09 mm
Wavelength: Mo Ka radiation (0.71073 A)
u: 0.09 mm !

Diffractometer, scan mode:

Bmax, completeness:

N(hkDmeasureds N(hkl)unique, Rint:  34842,3790, 0.049

Criterion for lobs, N(hkD)gt: lobs = 2 0(lops), 3385

N(param);efined: 186

Programs: Bruker [1], SHELX [2, 3], Olex2 [4],
Crystal Explorer [5], Mercury [6]

Bruker APEX-Il, ¢ and w
29.7°,>99%

Source of material

To a suspension of 831 mg (5 mmoles) m-anisic hydrazide
in 15 mL 90% aqueous EtOH were added 606 mg (561 pL,
5 mmoles) 2-acetylpyridine, and the reaction mixture was
stirred for 6 h at 70 °C. The resulting clear solution was
brought to 4 °C and left for 2 days to deposit crystals as
colorless prisms.

Experimental details

The hydrazide H1 atom was located in difference-Fourier
maps while all other hydrogen atoms were initially placed in
calculated positions. Thermal parameters were constrained
to ride on the carrier atoms (Ujso(methine H) =1.2U¢q and
Uiso(methyl H) =1.5Ueq). Due to a high uncertainty on the
Flack parameter (0.279), no attempt to model inversion twin-
ning was made.

Comment

One particular interest to hydrazide-hydrazones, a versatile
group of organic molecules, stems from their high affinity
to iron, which makes these structures potential antimicro-
bial [7, 8], anticancer [9], or neuroprotective [10] agents. As
a part of our search for inhibitors of cytotoxic virulence fac-
tors from drug-resistant bacteria [11], we have prepared the
title compound, a structural analogue of a series of hydrazide-
hydrazones that are pharmacologically active in vivo.

The title compound crystallizes in the orthorhom-
bic Pca2; space group, with four equivalent molecules
per unit cell. The asymmetric unit of the title struc-
ture contains one molecule of 2-acetylpyridine m-anisoyl
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A2).

Atom X y z Uiso*/ueq
01 0.65856(15) 0.64702(11) 0.53292(9) 0.0163(3)
02 1.13033(16) 0.94314(11) 0.64302(8) 0.0172(3)
N1 0.81973(18) 0.47369(13) 0.50812(9) 0.0123(3)
N2 0.69467(17) 0.42449(13) 0.45744(9) 0.0122(3)
N3 0.5631(2) 0.13527(14) 0.37099(10) 0.0164(3)
C1 0.7893(2) 0.58803(16) 0.54361(10) 0.0115(3)
c2 0.9256(2) 0.63898(15) 0.59947(11) 0.0114(3)
c3 0.9580(2) 0.76818(15) 0.59386(11) 0.0120(3)
C4 1.0831(2) 0.81951(16) 0.64451(11) 0.0132(3)
C5 1.1709(2) 0.74460(17) 0.70209(11) 0.0156(3)
cé6 1.1347(2) 0.61830(17) 0.70823(12) 0.0157(3)
c7 1.0126(2) 0.56340(15) 0.65637(10) 0.0134(3)
c8 1.0461(2) 1.02502(16) 0.58479(12) 0.0190(4)
c9 0.7113(2) 0.31023(15) 0.43228(11) 0.0123(3)
Cc10 0.5685(2) 0.26067(16) 0.38103(10) 0.0125(3)
C11 0.4476(2) 0.34046(17) 0.34663(11) 0.0169(4)
C12 0.3153(3) 0.28838(19) 0.30172(13) 0.0231(4)
C13 0.3086(3) 0.15935(19) 0.29134(14) 0.0233(4)
C14 0.4345(3) 0.08763(17) 0.32668(13) 0.0198(4)
C15 0.8537(2) 0.22489(17) 0.45435(14) 0.0225(4)
H1 0.916(3) 0.438(2) 0.5112(14) 0.015*
H3 0.895440 0.819679 0.556100 0.014*
H5 1.255451 0.780516 0.736965 0.019*
H6 1.193383 0.567925 0.748208 0.019*
H7 0.989501 0.476039 0.660006 0.016*
H8A 1.093279 1.109719 0.589322 0.029*
H8B 0.926414 1.027556 0.598559 0.029*
H8C 1.060933 0.993830 0.526631 0.029*
H11 0.455732 0.428818 0.353844 0.020*
H12 0.230380 0.340505 0.278372 0.028*
H13 0.219625 0.121204 0.260656 0.028*
H14 0.429805 0.000820 0.319174 0.024*
H15A 0.877896 0.231453 0.515294 0.034*
H15B 0.953112 0.249219 0.421713 0.034*
H15C 0.823311 0.138099 0.440495 0.034*

hydrazone (2APymAH), shown in the upper part of the figure.
The valence bond lengths and angles are in the expected
ranges. The major portion of the molecule is approximately
flat: all but three atoms, 01, H8C, and H15B, are located
within 1 A of the mean molecular plane. The pyridyl and
the anisyl ring planes are at 10.0° and 13.3° to the molec-
ular plane, respectively. The conventional hydrogen bond-
ing in crystal structure of 2APymAH is limited to only one
intermolecular heteroatom contact (N1.--01=3.020(2) A,
H1---01=2.17(2) A, N1—H1---01=174(2)°) shown in the
upper part of the figure. In the crystal, infinite chains of the
H-bonds propagate in the [100] direction. In addition, two
short intermolecular contacts of the C—H- - - O/N type, which
satisfy to the directionality condition (angle C—H---O/N >
120°) and which are shown in the figure as dotted lines,
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may contribute to the stability of the molecular packing in
the 2APymAH crystal, as well. The crystal structure lacks
any strong m-mt stacking interactions, with the shortest con-
tact between the pirydyl (ring 1) and the anisyl (ring 2) rings
Cgl---Cg2’=5.1198(11) A (‘= 1/2+x,1 y, 2). In addition,
a short C5—H5---Cg1” (=2 x, 1 vy, 1/2+2z) contact is
present in the crystal structure, as well.

To account for all interactions involved in the build-up
of the crystal structure, we have performed DFT calculations,
at the B3LYP/6-31G(d,p) theory level [5, 12], of the electro-
static, dispersion, polarization, and repulsion energies in the
2APymAH crystal structure. According to the calculations, the
interactions from hydrogen-bonded pairs of molecules con-
tributed about 50% to the lattice energy, with the dispersion
energy providing most for the attractive forces between neigh-
bouring molecules of 2APymAH (i.e. Eegat = 54 kJ/mol,
Egisp = 75.2 KJ/mol for x+1/2, 'y, z). The spatial distribu-
tion of the energetically most significant interactions is illus-
trated in the lower part of the figure, showing the interactions
energy framework as blue cylinders penetrating the crystal
lattice of 2APymAH. The cylinders connect centroids of the
interacting molecules, and their diameters are proportional
to the total energies of the interactions, with the 8 kJ/mol cut-
off, for clarity. The most extensive intermolecular interactions
occur in the H-bonding direction parallel to [100]. To estimate
the lattice energy, all total energies of unique pairwise inter-
actions between molecules were summed up, thus yielding
164 kJ/mol for the 2APymAH crystal.

Elattice =
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