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Abstract
C18H21N5O2, monoclinic, P21/c (no. 4), a = 10.0914(6) Å,
b = 11.8919(7) Å, c = 15.545(1) Å, β = 102.321(6)°,
V = 1822.5(2) Å3, Z = 4, Rgt(F ) = 0.0503, wRref (F

2) = 0.1419,
T = 293(2) K.

CCDC no.: 2132118

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 displace-
ment parameters.

Source of materials

The commercially available 2-methyl-4-nitro-1H-imidazole
was reacted with benzyl chloride to produced 1-benzyl-
2-methyl-4-nitro-1H-imidazole 1 [5]. Bromination of 1 with
liquid bromine in DMF, in the presence potassium car-
bonate as a base afforded 1-benzyl-5-bromo-2-methyl-
4-nitro-1H-imidazole 2 [5]. Reaction of 2 with piperazine
using isopropanol as solvent gave 1-(1-benzyl-2-methyl-
4-nitro-1H-imidazol-5-yl)piperazine 3 [5]. The title com-
pound 4 has been prepared via reaction of the piperazine
derivative 3 with propargyl bromide using NaH as base to
produce the new compound 1-(N1-benzyl-2-methyl-4-nitro-
imidazol-5-yl)-4-(prop-2-yn-1-yl) piperazine 4 as yellow
flakes in 82% yield. M.p. = 122–124°. HRMS-ESI m/z:
362.15719 (M +Na)+. 1H NMR (500 MHz, DMSO-d6, 298 K): δ
2.25 (s, 3H, H–C4); 2.46 (br.s, 4H, H–C13, H–C14); 2.99 (br.s,
4H, H–C12, H–C15); 3.17 (t, 1H, J = 2.2, H–C18); 3.28 (d, 2H,
J = 2.2, H–C16); 5.17 (s, 2H, H–C5); 7.12 (d, 2H, J = 7.4 Hz,
H–C7, H–C11); 7.32 (t, 1H, J = 7.3 Hz, H–C9); 7.39 (pseudo t,
2H, H–C8, H–C10). 13C NMR (125 MHz, DMSO-d6, 298 K): δ
14.1 (C4); 46.2 (C5); 46.4 (C16); 48.5 (C12, C15); 51.4 (C13,
C14); 76.3 (C17); 79.6 (C18); 126.9 (C7, C11); 128.1 (C9); 129.4
(C8, C10); 136.6 (C6); 138.8 (C2); 140.2 (C1); 140.9 (C3).

Table : Data collection and handling.

Crystal: Yellow needle
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Xcalibur, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], Olex [],
SHELX [, ]
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The chemicals were purchased from Aldrich
(Germany), Fluka (Switzerland), and Scharlau; they were
used without further purification. The NMR spectra were
recorded on a Bruker Avance III-(500 MHz) spectrometer
with tetramethylsilane (TMS) as an internal standard. 1H
NMR (500MHz), 13C-NMR (125MHz), and 2Dwere recorded

in Dimethylsulfoxide (DMSO-d6). The following abbrevia-
tions are used to describe peak patterns: s = singlet,
t = triplet, br.s = broad singlet. High-resolutionmass spectra
(HRMS) were measured (in positive/or negative ion mode)
using the electrospray ion trap (ESI pos low mass) technique
by collision-induced dissociation on a Bruker APEX-IV (7
Tesla) instrument. Melting points were determined on a
Stuart (SMP-10) melting point apparatus.

Single crystal of C18H21N5O2 was obtained through
crystallization of the pure compound from CHCl3/Et2O.

Experimental details

A suitable crystal was selected and mounted on a Xcali-
bur, Eos diffractometer. The crystal was kept at 293(2) K
during data collection. Using Olex2 [2], the structure was
solved with the ShelXT [3] structure solution program
using Intrinsic Phasing and refined with the ShelXL [4]
refinement package. All H atoms bonded to C atoms
were refined as riding, with C–H distances of 0.93 Å
(for aromatic ring).

Comment

Imidazole is an important nucleus with diverse biological
properties. The high therapeutic properties of the
imidazole-related drugs have encouraged medicinal chem-
ists to design and synthesize a large number of novel
chemotherapeutic agents like Pantoprazole [6] (a proton
pump inhibitor used for treatment of gastroesophageal
reflux disease), Trifenagrel [7] (a potent arachidonate
cyclooxygenase inhibitor), Eprosartan [8] (an angiotensin
II receptor antagonist), and Cimetidine [9] (a histamine H2
receptor antagonist that inhibits stomach acid production).
In view of the interest in the activity spectrum and profile of
the nitroimidazoles and in continuation of our research on
the synthesis and biological evaluation of imidazole ana-
logs [10–17], we here present the imidazolyl containing title
structure. Herein, the propargyl bromide was couples with
imidazole ring to produce the target compound.

This title crystal structure consists of the C18H21N5O2

molecules, in which all bond lengths are in normal ranges.
The crystal is stabilized via CH/O (H18/O1 = 2.482(1) Å)
and CH/O (H4A/O1 = 2.66(3) Å). The average plane of
imidazole ring is perpendicular (90.17(7)°) to the average
plane of the methylene groups of piperazine (C12–C13–C14–
C15). A further intramolecular CH/O interactions can be also
seen (H12A/O1 = 2.586(1) Å) and (H15B/O1 = 2.607(1) Å).

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . () . () . () . ()*
HB . () . () . () . ()*
HC . () . () . () . ()*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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