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Abstract
C11H15N3OS, triclinic, P�1 (no. 2), a= 4.6579(2) Å,
b= 9.6316(5) Å, c= 13.6654(7) Å, α= 87.982(2)°,
β= 87.330(2)°, γ= 78.403(2)°, V = 599.69(5) Å3, Z= 2,
Rgt(F)=0.0450, wRref(F2)=0.128, T = 100 K.

CCDC no.: 1420350

The crystal structure is shown in the �gure. Tables 1–3
contain details of the measurement method and a list of
the atoms including atomic coordinates and displacement
parameters.
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Table 1: Data collection and handling.

Crystal: Colourless, block,
size 0.18�0.25�0.48 mm

Wavelength: Mo Kα radiation (0.71073 Å)
µ: 2.53 cm�1

Di�ractometer, scan mode: Bruker APEX-II D8 venture, φ and
ω scans

2θmax: 66.38°
N(hkl)measured, N(hkl)unique: 30731, 4565
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 3906
N(param)re�ned: 151
Programs: SHELX [19], Bruker programs [20]

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

Atom Site x y z Uiso

H(6A) 2i 0.7445 0.1658 0.4203 0.020
H(6B) 2i 0.4557 0.0995 0.4326 0.020
H(7A) 2i 0.4528 0.3912 0.3789 0.025
H(7B) 2i 0.1628 0.3253 0.3889 0.025
H(8A) 2i 0.2219 0.4458 0.5332 0.039
H(8B) 2i 0.5294 0.3402 0.5491 0.039
H(8C) 2i 0.2312 0.2814 0.5580 0.039
H(9A) 2i 1.1096 0.3689 0.1937 0.019
H(9B) 2i 1.1949 0.4579 0.0998 0.019
H(10A) 2i 0.6368 0.5092 0.2034 0.022
H(10B) 2i 0.6965 0.5909 0.1027 0.022
H(11A) 2i 0.7499 0.7280 0.2405 0.037
H(11B) 2i 1.0509 0.6921 0.1766 0.037
H(11C) 2i 1.0108 0.6047 0.2764 0.037
H(1N2) 2i 0.632(4) 0.090(2) 0.029(2) 0.040(5)

Source of material
To a solution of 6-propyl-2-thiouracil-5-carbonitrile (1.95 g,
0.01 mol) in N,N-dimethylformamide (DMF) (8 mL),
1-bromopropane (1.23 g, 0.01 mol) and anhydrous potassium
carbonate (1.38 g, 0.01 mol) were added and the mixture
was stirred at room temperature for 12 h. Water (10 mL)
was then gradually added and the mixture was stirred for
further 10 min and allowed to stand for 1 h. The precipitated
crude product was �ltered, washed with cold water, dried
and crystallized from aqueous ethanol to yield 1.54 g (65%) of
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Table 3: Atomic displacement parameters (Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

S(1) 2i 0.92108(6) 0.29522(3) 0.05407(2) 0.0199(1) 0.0128(1) 0.0162(1) �0.00635(9) 0.00095(9) �0.00037(9)
O(1) 2i 0.3415(2) �0.07114(8) 0.10536(6) 0.0268(4) 0.0169(4) 0.0180(4) �0.0118(3) �0.0012(3) �0.0024(3)
N(1) 2i 0.7260(2) 0.21810(9) 0.23138(7) 0.0165(4) 0.0104(3) 0.0160(4) �0.0026(3) �0.0016(3) �0.0005(3)
N(2) 2i 0.6207(2) 0.09815(9) 0.09428(7) 0.0170(4) 0.0122(4) 0.0152(4) �0.0057(3) 0.0001(3) �0.0015(3)
N(3) 2i 0.1192(2) �0.1021(1) 0.35935(8) 0.0262(5) 0.0196(4) 0.0254(5) �0.0076(4) 0.0018(4) 0.0018(4)
C(1) 2i 0.4574(2) 0.0142(1) 0.14710(8) 0.0151(4) 0.0100(4) 0.0174(4) �0.0024(3) �0.0011(3) �0.0002(3)
C(2) 2i 0.4343(2) 0.0389(1) 0.25060(7) 0.0148(4) 0.0096(4) 0.0157(4) �0.0018(3) 0.0002(3) �0.0005(3)
C(3) 2i 0.5703(2) 0.1384(1) 0.28932(8) 0.0153(4) 0.0086(4) 0.0159(4) �0.0002(3) �0.0012(3) �0.0001(3)
C(4) 2i 0.7417(2) 0.1964(1) 0.13722(8) 0.0128(4) 0.0091(4) 0.0172(4) �0.0013(3) �0.0013(3) �0.0004(3)
C(5) 2i 0.2623(2) �0.0405(1) 0.31073(8) 0.0180(5) 0.0116(4) 0.0182(5) �0.0015(3) �0.0012(4) �0.0014(3)
C(6) 2i 0.5458(2) 0.1713(1) 0.39577(8) 0.0238(5) 0.0116(4) 0.0145(4) �0.0028(3) �0.0016(4) �0.0008(3)
C(7) 2i 0.3607(3) 0.3190(1) 0.41438(8) 0.0269(5) 0.0150(5) 0.0176(5) 0.0005(4) 0.0003(4) �0.0024(4)
C(8) 2i 0.3334(3) 0.3493(1) 0.52337(9) 0.0358(7) 0.0208(5) 0.0188(5) �0.0014(5) 0.0035(5) �0.0046(4)
C(9) 2i 1.0327(2) 0.4202(1) 0.13338(8) 0.0159(4) 0.0125(4) 0.0197(5) �0.0043(3) �0.0017(3) �0.0006(3)
C(10) 2i 0.7891(2) 0.5444(1) 0.16233(9) 0.0190(5) 0.0124(4) 0.0234(5) �0.0022(3) 0.0007(4) 0.0001(4)
C(11) 2i 0.9111(3) 0.6519(1) 0.21904(9) 0.0357(6) 0.0157(5) 0.0232(6) �0.0051(4) 0.0013(5) �0.0048(4)

the title compound (C11H15N3OS) as colourless block crystals.
M.P.: 404–406 K. Single crystals suitable for X-ray di�raction
were obtained by slow evaporation of an ethanolic solution at
room temperature. 1H NMR (DMSO-d6, 500.13 MHz): δ 0.98–
1.02 (m, 6H, CH3), 1.68–1.76 (m, 2H, CH2CH3), 1.92–2.08 (m, 4H,
CH2), 3.06 (t, 2H, CH2S, J = 6.8 Hz), 12.68 (s, 1H, HN). 13C NMR
(DMSO-d6, 125.76 MHz): 12.83 (CH3), 14.03 (CH3), 19.25 (CH2),
25.35 (CH2), 29.30 (CH2S), 34.95 (CH2), 99.15 (C-5), 114.50 (CN),
161.0 (C-2), 165.34 (C=O), 175.44 (C-4). ESI-MS, m/z: 236.2
(M—H)�.

Experimental details
Cell re�nement and data reductionwere carried out by Bruker
SAINT and SHELXS-97 [19, 20]. All hydrogen atoms were ide-
alized and re�ned using a riding model (AFIX 23 or AFIX 137
option of the SHELX-2008 program [19]) except the nitrogen
bonded H atom, which was re�ned freely.

Discussion
Pyrimidine and pyrimidine-related non-nucleoside deriva-
tives occupy a distinct and unique position in the �eld
of chemotherapy. The chemotherapeutic e�cacy of pyrim-
idine derivatives is related to their ability to inhibit vital
enzymes responsible for DNA biosynthesis as dihydrofolate
reductase (DHFR), thymidylate synthetase (TSase), thymidine
phosphorylase (TPase) and reverse transcriptase (RTase).
Non-nucleoside pyrimidine-based derivatives have long been
known as potent anticancer drugs [1–4]. Large array of
pyrimidine-based analogues have emerged as useful thera-
pies against human immunode�ciency viruses (HIV) [5–8],
hepatitis B viruses (HBV) [9], herpes simplex viruses (HSV)
[10, 11], in�uenza viruses [12] and varicella-zoster virus (VZV)
[13]. Moreover, several pyrimidine derivatives were reported

to display antibacterial [14–17] and antifungal [18] activi-
ties. Taking into consideration the diverse chemotherapeutic
properties of pyrimidine-5-carbonitrile derivatives, we report
herein the synthesis and the crystal structure of the title
compound.

The asymmetric unit of the title structure contains only
one molecule. The molecule is composed of a dihydropyrim-
idine ring attached to a propyl, sulfanylpropyl, cyano group
and an oxygen atom. The molecular packing in the crystal
structure is stabilized via one intermolecular hydrogen bond,
of which O1 acts as the hydrogen bond acceptor and the NH
group (N2) acts as the hydrogen bond donor. The distance of
the interactions between N2—H1N2· · · O1 is 2.7438(13) Å and
the angle is 179.00(3)°. Two symmetry related hydrogen bonds
connect pairs of adjacent molecules to dimers.
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