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ABSTRACT
A novel of the title compound and some its derivatives were synthesized in a
good to excellent yields of seven derivatives, by condensation of three
components: benzaldehyde or some various monosubstituted of its
derivatives, ammonium acetate, and nitromethane with ratio 3:2:1
respectively, in presence n-butanol, by type Mannich reaction in one–pot. The
products were characterized by FTIR, 1H NMR, and Mass spectroscopy. The
molecular structure of 5-nitro-2,4,6-triphenylhexahydropyrimidine was
affirmed by X-ray crystallography analysis of single-crystal.
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INTRODUCTION
Recent research respecting the synthetic molecular
design of organic compounds has been concerned with
obtaining extended molecular groups by assembling them
from two or more small molecules being used as building
blocks. Pyrimidine and hydropyrimidine are compounds
that have six-membered heterocyclic rings, which contain
two nitrogen atoms at 1,3-positions. The classical
synthetic pathways for synthesis of derivatives
pyrimidine, di-, tetra-, hexahydropyrimidine were
occurred by different reactions which involve
multicomponent synthesis for example condensation of
substituted 1,3-diaminopropane with various aldehydes
and ketones, urea/thiourea with chalcones, coupling of
guanidine/imidamide with different reagents, cyclization
of isocyanate/nitrile derivatives (1–5). Also, some of their
derivatives contain nitro groups, such as 5-nitro-1,3-
disubstituted hexahydropyrimidine and 5-nitro-1,3-
disubstituted-1,2,3,4-tetra-hydropyrimidine, which were
synthesized by a condensation reaction type Mannich
between the primary nitroalkane or nitroolefin,
formaldehyde, and the convenient primary amine (6–9).
Pyrimidine and reduced rings are essential fragments in a
number of natural remedies and drugs like folic acid,
riboflavin, and barbitone (10,11). They exhibit a broad
spectrum of pharmacological activities, being particularly
effective in terms of their anti-viral, anti-bacterial, anti-
fungal, antioxidant and anti-cancer properties (12–16).
Moreover, hexahydropyrimidine and many of its
derivatives made poly-dentate complexes by nitrogen
donor, it's coordinating the transition cations in mono-,
di- and poly-coordination form (17–20). Some derivatives
of hexahydropyrimidine used as polymer stabilizers (21).
Till now, the similar structures of synthesized compounds
are not available in the CCDC database survey. So, in this
work, we synthesized novel compounds of 5-nitro-2,4,6-
triphenylhexahydropyrimidine and its derivatives which

allowing new applications. The molecular structure was
confirmed by using spectroscopy methods and X-ray
crystallography analysis.

MATERIALS AND METHODS
All materials were supplied by Merck Co. (Germany) and
Romil Co. (UK). Melting points were measured by the
Stuart (SMP 30) apparatus. FTIR, 1H NMR and Mass
spectra were recorded on Bruker Tensor-27 as (ATR)
technique, Bruker 500 MHz- Avance III (DMSO-d6 as a
solvent, TMS as internal standard) and 5973 Network
Mass Selective Detector (Electron Impact 70 eV)
spectrometer, respectively, while X-ray diffraction of
single-crystal was measured by using a Stoe Stadi Vari
Pilatus 100 K diffractometer.
General procedure for synthesis 5-nitro-2,4,6-
trisubstituted phenylhexahydro-pyrimidine (1a-g)
Benzaldehyde or monosubstituted its derivatives 0.03
mol, ammonium acetate 0.02 mol and nitromethane 0.01
mol, were mixed in 15 mL n-BuOH, then the mixture was
refluxed at 90 °C with stirring for 15-75 min, until a
turbid solution was formed. The mixture was left at room
temperature for 12 hours. The precipitate was filtered,
and the filtrate was vaporized in low pressure and
collected as crystals, the crude product was re-
crystallized from toluene or benzene.
Properties and characterization of synthesized
compounds 1a-g
5-nitro-2,4,6-triphenylhexahydropyrimidine (1a)
The reaction mixture of (3.18 g, 0.03 mol) benzaldehyde,
(1.54 g, 0.02 mol) ammonium acetate and (0.61 g, 0.01
mol) nitromethane gave (1a). White colour powder yield
2.9 g, 86%; mp 198–199 °C. C22H21N3O2. FTIR (ATR) (ν,
cm-1): 3307 (N—H), 2983 (C—H aromatic), 2903 (C—H
aliphatic), 1536, 1364 (–NO2). 1H NMR (500 MHz, DMSO-d6),
δ, ppm: 2.80 (t, 2H1,3, N—H), 4.53 (t, 2H4,6, C—H), 4.99,
5.01 (dd, 2H2,5, J2=10 Hz, C—H), 7.31–7.61 (m, 15H,
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3(Ar—H ring)). Mass spectrum m/z: 358 [C22H20N3O2]+,
312 [C22H20N2]++, 282 [C16H16N3O2]+, 254 [C15H14N2O2]++,
208 [C10H14N3O2]+, 194 [C9H12N3O2]+, 106 [C7H8N]+, 91
[C7H7]+, 77 [C6H5]+.
The single crystal was obtained by allowing the saturated
dry toluene solution of compound 1a to stand for five
days at room temperature. The details of X-ray
crystallographic data were shown in Tables 1–5.
4,4',4''-(5-nitrohexahydropyrimidine-2,4,6-triyl) tris
(N, N-dimethylaniline) (1b)
The reaction mixture of (4.47 g, 0.03 mol) 4-
(dimethylamino) benzaldehyde, (1.54 g, 0.02 mol)
ammonium acetate and (0.61 g, 0.01 mol) nitromethane
gave (1b). Deep red colour powder yield 3.5 g, 72%; mp
183–184 °C. C28H36N6O2. FTIR (ATR) (ν, cm-1): 3104 (N—
H), 2982 (C—H aromatic), 2905 (C—H aliphatic), 1529, 1314 (–
NO2). 1H NMR (500 MHz, DMSO-d6), δ, ppm: 2.99 (s, 2H1,3,
N—H), 3.0 (s, 18H, 3(CH3)2), 3.07 (s, 2H4,6, C—H), 3.32 (s,
2H2,5, C—H), 6.73–8.03 (dd,dd, J4=10 Hz, 12H, 3(Ar—H
ring)). Mass spectrum m�z: 488 [C28H36N6O2]+, 442
[C28H36N5]+, 368 [C20H26N5O2]+, 239 [C16H19N2]+, 192
[C11H18N3]+, 134 [C9H12N]+, 120 [C8H10N]+, 105 [C8H9]+, 91
[C7H7]+, 77 [C6H5]+.
2,4,6-tris(2-bromophenyl)-5-
nitrohexahydropyrimidine (1c)
The reaction mixture of (5.55 g, 0.03 mol) 2-
bromobenzaldehyde, (1.54 g, 0.02 mol) ammonium
acetate and (0.61 g, 0.01 mol) nitromethane gave (1c).
White colour powder yield 4.4 g, 74%; mp 188–189 °C.
C22H18Br3N3O2. FTIR (ATR) (ν, cm-1): 3308 (N—H), 2982
(C—H aromatic), 2903 (C—H aliphatic), 1545, 1333 (–NO2). 1H
NMR (500 MHz, DMSO-d6), δ, ppm: 3.37 (t, 2H1,3, N—H),
5.15 (t, 2H4,6, C—H), 5.52 (t, 2H2,5, C—H), 7.33–8.15 (m,d,
12H, 3(Ar—H ring)). Mass spectrum m�z: 595
[C22H17Br3N3O2]+, 551 [C22H18Br3N2]+, 368 [C15H14Br2N]+,
276 [C9H15BrN3O2]+, 236 [C16H16N2]++, 165 [C8H9N2O2]+,
140 [C7H10NO2]+, 106 [C7H8N]+, 91 [C7H7]+, 77 [C6H5]+.
2,4,6-tris(2-methoxyphenyl)-5-
nitrohexahydropyrimidine (1d)
The reaction mixture of (4.10 g, 0.03 mol) 2-
methoxybenzaldehyde, (1.54 g, 0.02 mol) ammonium
acetate and (0.61 g, 0.01 mol) nitromethane gave (1d).
White colour powder yield 4.1 g, 80%; mp 169–170 °C.
C25H27N3O5. FTIR (ATR) (ν, cm-1): 3345 (N—H), 2986 (C—
H aromatic), 2903 (C—H aliphatic), 1533, 1363 (–NO2). 1H NMR
(500 MHz, DMSO-d6), δ, ppm: 3.38 (t, 2H1,3, N—H), 3.94 (d,
9H, J2=15 Hz, 3CH3), 4.54 (t, 2H4,6, C—H), 4.84 (t, 1H5, C—
H), 5.51 (t, 1H2, C—H), 6.88–7.37 (m, 12H, 3(Ar—H ring)).
Mass spectrum m�z: 448 [C25H26N3O5]+, 403 [C25H27N2O3]+,
342 [C18H20N3O4]+, 314 [C17H18N2O4]++, 268 [C17H20N2O]++,
254 [C16H18N2O]++, 179 [C9H9NO3]++, 134 [C8H8NO]+, 91
[C7H7]+, 77 [C6H5]+.
2,4,6-tris(3-methoxyphenyl)-5-
nitrohexahydropyrimidine (1e)
The reaction mixture of (4.10 g, 0.03 mol) 3-
methoxybenzaldehyde, (1.54 g, 0.02 mol) ammonium
acetate and (0.61 g, 0.01 mol) nitromethane gave (1e).
White colour powder yield 3.8 g, 75%; mp 158–159 °C.
C25H27N3O5. FTIR (ATR) (ν, cm-1): 3310 (N—H), 2972 (C—
H aromatic), 2903 (C—H aliphatic), 1542, 1372 (–NO2). 1H NMR
(500 MHz, DMSO-d6), δ, ppm: 2.76 (t, 2H1,3, N—H), 3.75 (d,

9H, J2=15 Hz, 3CH3), 4.47 (t, 2H4,6, C—H), 4.94 (t, 2H2,5,
C—H), 6.87–7.27 (m,s, 12H, 3(Ar—H ring)). Mass
spectrum m�z: 448 [C25H26N3O5]+, 403 [C25H27N2O3]+, 342
[C18H20N3O4]+, 314 [C17H18N2O4]++, 268 [C17H20N2O]++, 254
[C16H18N2O]++, 179 [C9H9NO3]++, 134 [C8H8NO]+, 91 [C7H7]+,
77 [C6H5]+.
5-nitro-2,4,6-tris(3-nitrophenyl)
hexahydropyrimidine (1f)
The reaction mixture of (4.53 g, 0.03 mol) 3-
nitrobenzaldehyde, (1.54 g, 0.02 mol) ammonium acetate
and (0.61 g, 0.01 mol) nitromethane gave (1f). White
colour powder yield 4.5 g, 91%; mp 160–161 °C.
C22H18N6O8. FTIR (ATR) (ν, cm-1): 3090 (N—H), 2964 (C—
H aromatic), 2904 (C—H aliphatic), 1515, 1345 (–NO2). 1H NMR
(500 MHz, DMSO-d6), δ, ppm: 1.23 (s, 2H1,3, N—H), 3.28 (t,
2H4,6, C—H), 3.36 (s, 1H5, C—H), 6.37 (s, 1H2, C—H),
7.73–8.89 (m,s, 12H, 3(Ar—H ring)). Mass spectrum m�z:
494 [C22H18N6O8]+, 434 [C22H18N4O6]+, 315 [C15H15N4O4]+,
299 [C15H13N3O4]+, 286 [C14H12N3O4]+, 237 [C16H17N2]+,
208 [C10H14N3O2]+, 150 [C8H8NO2]+, 136 [C7H6NO2]+, 91
[C7H7]+, 77 [C6H5]+.

5-nitro-2,4,6-tri(thiophen-2-yl)
hexahydropyrimidine (1g)
The reaction mixture of (3.36 g, 0.03 mol) thiophene-2-
carbaldehyde, (1.54 g, 0.02 mol) ammonium acetate and
(0.61 g, 0.01 mol) nitromethane gave (1g). White colour
powder yield 3.1 g, 82%; mp 164–165 °C. C16H15N3O2S3.
FTIR (ATR) (ν, cm-1): 3108 (N—H), 2982 (C—H aromatic),
2903 (C—H aliphatic), 1545, 1335 (–NO2). 1H NMR (500
MHz, DMSO-d6), δ, ppm: 3.32 (s, 2H1,3, N—H), 3.40 (s,
2H4,6, C—H), 5.29, 5.34 (dd, 1H5, J2=5 Hz, C—H), 5.60 (t,
1H2, C—H), 6.96–8.44 (m,d, 9H, J=10 Hz, 3(thiophenyl
ring)). Mass spectrum m�z: 376 [C16H14N3O2S3]+, 280
[C12H12N2O2S2]++, 250 [C12H14N2S2]+, 171 [C6H7N2O2S]+,
140 [C7H10NS]+, 111 [C6H7S]+, 97 [C5H5S]+, 69 [C5H9]+.

RESULTS AND DISCUSSION
Scheme 1 revealed the route of the synthesis of 5-nitro-
2,4,6-triphenylhexahydropyrimidine and some of its
derivatives (1a-g), which was easily synthesized in good
to excellent yields of seven derivatives by type Mannich
reaction in a single pot via condensation reaction of three
components: benzaldehyde or some different
monosubstituted its derivatives, ammonium acetate, and
nitromethane with 3:2:1 respectively, in presence n-
BuOH. From the obtained results it is obvious when
comparing the effect of substituted groups on phenyl
(e.g. –NO2 or –N(CH3)2) the compound containing a strong
electron-withdrawing group (EWG, –NO2) was the faster
reaction and gave the greater yield than other
compounds, this is due to the nitro group has (–I)
inductive effect that increases electrophilic center of the
carbon (+δC) carbonyl group. Hence, increase
condensation reaction by the attack a nucleophile toward
the carbaldehyde group. The products were characterized
by FTIR, 1H NMR, and Mass spectroscopy. The molecular
structure of 5-nitro-2,4,6-triphenylhexahydropyrimidine
was confirmed by X-ray crystallography analysis of
single-crystal.



A Novel Synthesis, Molecular Structure by X-ray Diffraction of 5-Nitro-2,4,6-
Triphenylhexahydropyrimidine, and Some it's Derivatives

1840 Systematic Reviews in Pharmacy Vol 11, Issue 12, December 2020

Scheme 1. Synthesis of 5-nitro-2,4,6-triphenylhexahydropyrimidine and its derivatives (1a-g)

Characterization of compounds (1a-g)
Some of the selected FTIR, 1H NMR, and Mass spectra of
compounds 1a-g are shown in Figs. 1–3. FTIR spectra of
the compounds were characteristic of stretching
vibration band (weak) at extent 3090–3345 cm-1 which
attributed to (N—H) group, besides vibration bands at
extents 1515–1545 cm-1 (asymmetric, strong) and 1314–
1372 cm-1 (symmetric, medium) assigned to (–NO2)
group. While appeared stretching bands at extents 2964–
2986, 2903–2905 cm-1 which attributed to (C—Haromatic),
and (C—Haliphatic), respectively. In 1H NMR spectra, it was
observed different signals due to the present variety of
substituted groups, appearance three distinct pure
signals: triplet or singlet; triplet or singlet; and doublet-

doublet or triplet or singlet at ranges δ= 1.23–3.38 ppm;
3.07–5.15 ppm; and 3.32–6.37 ppm, which attributed to
protons for groups (H1,3, 2N–H), (H4,6, 2C–H), and (H2,5,
2C–H), respectively. whilst the signals for aromatic
protons of three rings were observed as multiplet, singlet
or multiplet, doublet signals at range δ= 6.73–8.89 ppm.
Moreover, the structures of prepared compounds were
confirmed by comparing all molecular ions peaksm/z [M+]
of mass spectra with conformity their theoretical
molecular masses (Some selected peaks of compounds
fragments which have a high abundance were showed in
the paragraph of properties and characterization of
synthesized compounds).

Figure 1. Some of the selected FTIR spectra for the compounds (1a, b,e and f)
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Figure 2. Some of the selected 1H NMR spectra for the compounds (1a, d,f and g)
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Figure 3. Some of the selected Mass spectra for the compounds (1a, d,f and g)

Crystallographic study
Figs. 4 and 5 showed the molecular structure of the
compound (1a). The summary of its crystalline data as
follows: C22H21N3O2, MW = 359.42 g.mol-1, crystal system,
group of space: Orthorhombic, P n m a, a= 24.6356 (11)
A°, b= 13.6001 (6) A°, c= 5.6873 (2) A°, α = 90°,  = 90°, γ
= 90°, V = 1905.51 (14) A°3, Z = 4, size of crystal:
(0.1×0.1×0.1 mm), type of radiation: Cu Kα, λ = 1.5418 A°,
Dx = 1.253 Mg m

−3
.

The intensity of X-ray diffraction of compound 1a was
measured by using an STOE Stadi Vari Pilatus100 K
diffractometer which included (data collection, cell
refinement, and data reduction) (22), the type of

radiation: Cu Kα, λ = 1.5418 A° by the ω-scanning
technique. All subsequent calculations were carried out
by using the SHELX program package to solve and refine
the structure (23). The crystal structure was resolved by
the direct method, thereafter, refined with parameters of
anisotropic displacement for all hydrogen and other
atoms. The molecular graphics of the structure were
designed by using the MERCURY program (24). In the
crystal of the compound observed supramolecular
features, where symmetry-related molecules had been
joined into infinite chains along the C axis via strong N1—
H1••••O1ii hydrogen bonds with symmetry code – (ii) x, y, z
+ 1 Fig. 6. Experimental details of X-ray crystal data of the
compound (1a) were provided in Tables 1–5.
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Figure 4. Data block-showing the molecular structure, numbering of atoms and displacement ellipsoids were drawn at 50 %
probability level of the compound (1a)

Figure 5. Shows the details of the molecular structure data of the compound (1a) summarized in Tables 1–5
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Table 1. Experimental details of X-ray data (Data of crystal, collection of data and structure refinement) of the compound (1a)

Data of crystal
MF C22H21N3O2
MW 359.42
Crystal system, group of space Orthorhombic, P n m a
Temp. 293 K
a,b,c 24.6356 (11) A°, 13.6001 (6) A°, 5.6873 (2) A°

α, ,γ 90°, 90°, 90°

V 1905.51 (14) A°3
Z 4
Type of radiation Cu Kα
µ (mm 1) 0.66
Size of crystal 0.1×0.1×0.1 mm
Collection of data

Diffractometer Stoe Stadi Vari Pilatus 100 K
Absorption correction Multi-scan
Number of measured, observed and
independent [I > 2σ (I)] reflections

13153, 1009, 1900

Rint 0.110
(sin θ/λ)max 0.613 A° −1
Structure refinement
R [F2 > 2σ (F2)],wR (F2),S 0.048, 0.116, 0.85
Reflections number 1900
Parameters number 137
Treatment of H—atom H—atoms were treated by using a mixture of constrained

and independent refinements
∆ρmax, ∆ρmin 0.20, −0.18 (e A°−3)
Deposition number in CCDC 1985551

Table 2. Geometric parameters (Bond length, Aº) of the compound (1a)

Bond d (Aº) Bond d (Aº)

O1-N2 1.230 (3) C6-H6 0.9300
O2-N2 1.208 (3) C7-C8 1.357 (3)
N1-C2 1.456 (2) C7-H7 0.9300
N1-C3 1.460 (2) C8-C7i 1.357 (3)
N1-H1 0.85 (2) C8-H8 0.9300
N2-C4 1.488 (3) C9-C10 1.383 (3)
C2-N1i 1.456 (2) C9-C14 1.387 (3)
C2-C5 1.522 (4) C10-C11 1.369 (3)
C2-H2 0.9800 C10-H10 0.9300
C3-C9 1.501 (2) C11-C12 1.365 (3)
C3-C4 1.541 (2) C11-H11 0.9300
C3-H3 0.9800 C12-C13 1.367 (3)
C4-C3i 1.541 (2) C12-H12 0.9300
C4-H4 0.9800 C13-C14 1.377 (3)
C5-C6i 1.373 (3) C13-H13 0.9300
C5-C6 1.373 (3) C14-H14 0.9300
C6-C7 1.399 (3)

Table 3. Geometric parameters (Bond angle,ω°) of the compound (1a)

Angle ω° Angle ω°

C2-N1-C3 112.05 (16) C5-C6-C7 120.6 (3)
C2-N1-H1 110.1 (15) C5-C6-H6 119.7
C3-N1-H1 111.3 (14) C7-C6-H6 119.7
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O2-N2-O1 123.3 (3) C8-C7-C6 119.7 (3)

O2-N2-C4 118.7 (2) C8-C7-H7 120.2
O1-N2-C4 118.0 (3) C6-C7-H7 120.2
N1-C2-N1i 114.9 (2) C7i-C8-C7 120.7 (4)
N1-C2-C5 110.98 (14) C7i-C8-H8 119.6
N1i-C2-C5 110.98 (14) C7-C8-H8 119.6
N1-C2-H2 106.5 C10-C9-C14 118.14 (18)
N1i-C2-H2 106.5 C10-C9-C3 121.69 (17)
C5-C2-H2 106.5 C14-C9-C3 120.16 (17)
N1-C3-C9 111.91 (15) C11-C10-C9 120.9 (2)
N1-C3-C4 108.64 (15) C11-C10-H10 119.6
C9-C3-C4 113.01 (13) C9-C10-H10 119.6
N1-C3-H3 107.7 C12-C11-C10 120.5 (2)
C9-C3-H3 107.7 C12-C11-H11 119.7
C4-C3-H3 107.7 C10-C11-H11 119.7
N2-C4-C3i 109.88 (13) C11-C12-C13 119.6 (2)
N2-C4-C3 109.88 (13) C11-C12-H12 120.2
C3i-C4-C3 110.44 (19) C13-C12-H12 120.2
N2-C4-H4 108.9 C12-C13-C14 120.4 (2)
C3i-C4-H4 108.9 C12-C13-H13 119.8
C3-C4-H4 108.9 C14-C13-H13 119.8
C6i-C5-C6 118.7 (3) C13-C14-C9 120.4 (2)
C6i-C5-C2 120.62 (14) C13-C14-H14 119.8
C6-C5-C2 120.62 (14) C9-C14-H14 119.8

Symmetry code–(i) x, −y + 3/2, z

Table 4. The coordinates fractional atomic and parameters of displacement isotropic or equivalent isotropic (A°2) of the
compound (1a)

Atom x y z Uiso* / Ueq

O1 0.15428 (10) 0.7500 −0.9115 (4) 0.0844 (7)
O2 0.22407 (10) 0.7500 −0.6856 (4) 0.0858 (7)
N1 0.06799 (6) 0.65973 (12) −0.3019 (3) 0.0535 (4)
H1 0.0858 (8) 0.6523 (15) −0.175 (4) 0.064*
N2 0.17552 (11) 0.7500 −0.7157 (4) 0.0556 (6)
C2 0.03626 (10) 0.7500 −0.2920 (5) 0.0549 (7)
H2 0.0129 0.7500 −0.4316 0.066*
C3 0.10363 (7) 0.65694 (13) −0.5070 (3) 0.0477 (5)
H3 0.0807 0.6593 −0.6476 0.057*
C4 0.13931 (10) 0.7500 −0.5063 (4) 0.0423 (6)
H4 0.1617 0.7500 −0.3640 0.051*
C5 −0.00143 (11) 0.7500 −0.0801 (5) 0.0607 (8)
C6 −0.01993 (9) 0.8368 (2) 0.0134 (4) 0.0829 (7)
H6 −0.0078 0.8963 −0.0482 0.099*
C7 −0.05680 (11) 0.8367 (3) 0.2005 (5) 0.0987 (9)
H7 −0.0687 0.8958 0.2646 0.118*
C8 −0.07509 (14) 0.7500 0.2879 (7) 0.0982 (13)
H8 −0.1004 0.7500 0.4092 0.118*
C9 0.13608 (7) 0.56358 (12) −0.5172 (3) 0.0491 (5)
C10 0.17377 (8) 0.54010 (15) −0.3460 (3) 0.0589 (5)
H10 0.1791 0.5826 −0.2200 0.071*
C11 0.20338 (9) 0.45514 (16) −0.3596 (4) 0.0720 (6)
H11 0.2282 0.4401 −0.2419 0.086*
C12 0.19670 (10) 0.39229 (16) −0.5445 (5) 0.0781 (7)
H12 0.2173 0.3352 −0.5542 0.094*
C13 0.15951 (12) 0.41377 (16) −0.7154 (4) 0.0800 (7)
H13 0.1545 0.3706 −0.8403 0.096*
C14 0.12938 (9) 0.49891 (15) −0.7037 (4) 0.0657 (6)
H14 0.1044 0.5131 −0.8215 0.079*
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Figure 6. Shows the dashed lines for hydrogen bonds in the packing of the compound (1a)

Table 5. Hydrogen bond geometry (Aº) of the compound (1a)

D—H••••A D—H H••••A D••••A D—H••••A

N1—H1••••O1ii 0.85 (2) 2.619 (3) 3.310 (3) 139.3 (2)

Symmetry code–(ii) x, y, z + 1

CONCLUSION
A novel synthesis of seven derivatives of 5-nitro-2,4,6-
triphenylhexahydro-pyrimidine and some of its
derivatives, by condensation of three components:
benzaldehyde or some various monosubstituted its
derivatives, ammonium acetate, and nitromethane via
type Mannich reaction in a one pot was achieved
successfully. The procedure was occurred simply with
short reaction time and a good yield. The products were
characterized by FTIR, 1H NMR, and Mass spectroscopy.
The molecular structure of 5-nitro-2,4,6-
triphenylhexahydropyrimidine was affirmed by X-ray
crystallography analysis of single-crystal.

ACKNOWLEDGEMENT
The author is thankful to Dr. Dmitry V. A. Moscow State
University, Chemistry Department, for assistance in
performing X-ray crystallography analysis.

CONFLICT OF INTEREST

None

REFERENCES

1. Ibraheem F, Saddique FA, Aslam S, Mansha A, Farooq
T, Ahmad M. Recent synthetic methodologies for
pyrimidine and its derivatives. Turk J Chem.
2018;42(6):1421–1458. https://doi:10.3906/kim-
1806-8.

2. Durga dD, Manivarman S, Subashchandrabose
S. Synthesis, molecular characterization of
pyrimidine derivative: A combined experimental and
theoretical investigation. Karbala Int J Mod Sci.
2017;3(1):18–28.
https://doi:10.1016/j.kijoms.2017.01.001.

3. Murahari M, Prakash KV, Peters GJ, Mayur YC.



A Novel Synthesis, Molecular Structure by X-ray Diffraction of 5-Nitro-2,4,6-
Triphenylhexahydropyrimidine, and Some it's Derivatives

1847 Systematic Reviews in Pharmacy Vol 11, Issue 12, December 2020

Acridone-Pyrimidine hybrids-design, synthesis,
cytotoxic studies in resistant and sensitive cancer
cells and molecular docking studies. Eur J Med Chem.
2017; 139:961–981.
https://doi: 10.1016/j.ejmech.2017.08.023.

4. Shamim S, Khan KM, Salar U, Ali F, Lodhi MA, Taha M,
et al. 5-Acetyl-6-methyl-4-aryl-3,4-
dihydropyrimidin-2(1 H )-ones: As potent urease
inhibitors; synthesis, in vitro screening, and
molecular modeling study. Bioorg Chem. 2018;
76:37–52. https://doi:10.1016/j.bioorg.2017.10.021.

5. Rivera A, Miranda-Carvajal I, Ríos-Motta J. Synthesis
of 5-hydroxydihydropyrimidine derivatives and the
influence of intramolecular hydrogen bonding on
their NMR properties and conformational
preferences of the hydroxyl group. J Chil Chem Soc.
2018;63(2):3954–3957. https://doi:10.4067/s0717-
97072018000203954.

6. Dabrowska-Urbanska H, Katritzky AR, Urbanski T.
Chemistry of nitroalkanes-LXXXIII. Heterocyclic
derivatives of methazonic acid. Formation of 5-nitro-
1,2,3,4-tetrahydro-pyrimidine derivatives.
Tetrahedron. 1969;25(8):1617–1628.
https://doi:10.1016/S0040-4020(01)82734-4.

7. Senkus M. The Preparation of Some
HexahydroPyrimidines From Nitroparaffins. J Am
Chem Soc. 1946;68(8):1611–1613.
https://doi:10.1021/ja01212a073.

8. Perillo IA, Garcia MB, Bisceglia JA, Orelli LR. N-
Arylhexahydropyrimidines. Part 1. Synthesis and 1H
NMR Characterization of 1,3-Di and 1,2,3-
Trisubstituted Derivatives. J Heterocycl Chem.
2002;39(4):655–661.
https://doi:10.1002/jhet.5570390409.

9. Urbanski T. primary Nitro Compounds as a Source of
some Heterocyclic Systems. Synthesis. Reviews.
1974;613–632.

10. Cox RA. Macromolecular structure and properties of
ribonucleic acids. Q Rev Chem Soc. 1968;22(4):499–
526. https://doi:10.1039/QR9682200499.

11. Sharanabasappa BP. Biological and medicinal
significance of pyrimidines: A review. Int J Pharm Sci
Res. 2018;9(1):44–52.
https://doi:10.13040/IJPSR.0975-8232.9(1).44-52.

12. Suresh L, Kumar PSV, Poornachandra Y, Kumar CG,
Chandramouli GVP. Design, synthesis and evaluation
of novel pyrazolo-pyrimido[4,5-d] pyrimidine
derivatives as potent antibacterial and biofilm
inhibitors. Bioorg Med Chem Lett. 2017;27(6):1451–
1457. https://doi:10.1016/j.bmcl.2017.01.087.

13. Martins FJ, Caneschi CA, Senra MP, Carvalho GSG,
Silva ADda, Raposo NRB. In Vitro Antifungal Activity
of Hexahydropyrimidine Derivatives against the
Causative Agents of Dermatomycosis. Sci World J.
2017;1–8. https://doi:10.1155/2017/1207061.

14. Jain KS, Arya N, Inamdar NN, Auti PB, Unawane SA,
Puranik HH, et al. The Chemistry and Bio-Medicinal
Significance of Pyrimidines & Amp; Condensed
Pyrimidines. Curr Top Med Chem. 2016; 16:3133–
3174.
https://doi:10.2174/156802661666616060910041
0.

15. Barakat A, Islam MS, Al-Majid AM, Ghabbour HA,
Yousuf S, Ashraf M, et al. Synthesis of pyrimidine-
2,4,6-trione derivatives: Anti-oxidant, anti-cancer, α-
glucosidase, β-glucuronidase inhibition and their
molecular docking studies. Bioorg Chem. 2016;

68:72–79.
https://doi:10.1016/j.bioorg.2016.07.009.

16. Ismail KB, Thalari G, Bommarapu V, Mulakayala C,
Chitta SK, Mulakayala N. Synthesis of novel spiro
pyrazolo[4,3-d]pyrimidinones and
spiro[benzo[4,5]thieno[2,3-d]pyrimidine-2,3′-
indoline]-2′,4(3H)-diones and their evaluation for
anticancer activity. Bioorg Med Chem Lett.
2017;27(6):1446–1450.
https://doi:10.1016/j.bmcl.2017.01.088.

17. Ren C-X, Ye B-H, Zhu H-L, Shi J-X, Chen X-M.
Syntheses, Structures and Photoluminescent
Properties of Silver(I) Complexes within situ
Generated Hexahydropyrimidine Derivatives. Inorg
Chim Acta. 2004;357(2):443–450.
https://doi:10.1016/j.ica.2003.06.003.

18. Schmidt M, Wiedemann D, Grohmann A. First-row
Transition Metal Complexes of a Novel Pentadentate
Amine/Imine Ligand Containing a
Hexahydropyrimidine Core. Inorg Chim Acta.
2011;374(1):514–520.
https://doi:10.1016/j.ica.2011.02.066.

19. Wang P-S, Shen M-L, Wang T-C, Lin H-C, Gong L-Z.
Access to Chiral Hydropyrimidines through
Palladium-Catalyzed Asymmetric Allylic C−H
Amination. Angew Chem Int Ed.
2017;56(50):16032–
16036. https://doi:10.1002/anie.201709681.

20. Azam M, Warad I, Al-Resayes S, Alzaqri N, Khan M,
Pallepogu R, et al. Synthesis and structural
characterization of Pd (II) complexes derived from
perimidine ligand and their in vitro antimicrobial
studies. J Mol Struct. 2013; 1047:48–54.
https://doi:10.1016/j.molstruc.2013.04.064.

21. Mayr M, Buchmeister MR. Rapid Screening of New
Polymer-Supported Palladium (II) Bis (3,4,5,6-
tetrahydropyrimidin-2-ylidenes. Macromol Rap
Commun. 2004;25(1):231–236.
https://doi:10.1002/marc.200300173.

22. Stoe, Cie. X-AREA, Darmstadt, Germany, 2012.
23. Sheldrick GM. A short history of SHELX, Acta Cryst.

2008; A64:112–122.
https://doi:10.1107/S0108767307043930.

24. Macrae CF, Edington PR, McCabe P, Pidcock E,
Shields GP, Taylor R, et al. Mercury: visualization and
analysis of crystal structures. J Appl Cryst.
2006;39(3):453–457. https://
doi:10.1107/S002188980600731X.

https://doi.org/10.1016/j.ejmech.2017.08.023
https://doi:10.1016/j.bioorg.2017.10.021
https://doi:10.4067/s0717-97072018000203954
https://doi:10.4067/s0717-97072018000203954
https://www.sciencedirect.com/science/journal/00404020
https://doi:10.1016/S0040-4020(01)82734-4
https://doi.org/10.1021/ja01212a073
https://doi.org/10.1002/jhet.5570390409
https://doi.org/10.1039/QR9682200499
https://dx.doi.org/10.1155%2F2017%2F1207061
https://doi.org/10.1016/j.ica.2003.06.003
https://doi.org/10.1016/j.ica.2011.02.066
https://doi.org/10.1016/j.molstruc.2013.04.064
https://doi.org/10.1002/marc.200300173
http://publcif.iucr.org/publcifx/checkrefs.php?mode=srchlink&amp;reflist=Stoe%20%26amp%3B%20Cie%20%20%282012%29.%20%3Ci%3EX-AREA%3C%2Fi%3E.%20Stoe%20%26amp%3B%20Cie%2C%20Darmstadt%2C%20Germany
http://publcif.iucr.org/publcifx/checkrefs.php?mode=srchlink&amp;reflist=Stoe%20%26amp%3B%20Cie%20%20%282012%29.%20%3Ci%3EX-AREA%3C%2Fi%3E.%20Stoe%20%26amp%3B%20Cie%2C%20Darmstadt%2C%20Germany
http://publcif.iucr.org/publcifx/checkrefs.php?mode=srchlink&amp;reflist=Stoe%20%26amp%3B%20Cie%20%20%282012%29.%20%3Ci%3EX-AREA%3C%2Fi%3E.%20Stoe%20%26amp%3B%20Cie%2C%20Darmstadt%2C%20Germany
https://doi:10.1107/S0108767307043930
https://journals.iucr.org/j/issues/2006/03/00/ks5091/index.html
https://journals.iucr.org/j/issues/2006/03/00/ks5091/index.html
http://publcif.iucr.org/publcifx/checkrefs.php?mode=srchlink&amp;reflist=Macrae%2C%20C.%20F.%2C%20Edington%2C%20P.%20R.%2C%20McCabe%2C%20P.%2C%20Pidcock%2C%20E.%2C%20Shields%2C%20G.%20P.%2C%20Taylor%2C%20R.%2C%20Towler%2C%20M.%20%26amp%3B%20Van%20De%20Streek%2C%20J.%20%282006%29.%20%3Ci%3EJ.%20Appl.%20Cryst.%3C%2Fi%3E%2C%2039%2C%20453%26%238211%3B457
https://doi.org/10.1107/S002188980600731X

	INTRODUCTION
	Recent research respecting the synthetic molecular
	MATERIALS AND METHODS
	7.Senkus M. The Preparation of Some HexahydroPyrimid
	8.Perillo IA, Garcia MB, Bisceglia JA, Orelli LR. N-
	10.Cox RA. Macromolecular structure and properties of
	13.Martins FJ, Caneschi CA, Senra MP, Carvalho GSG, S

