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Abstract
C13H14N2O2S, triclinic, P�1 (no. 2), a= 4.8885(2) Å,
b= 10.3414(5) Å, c= 12.6056(6) Å, α= 95.162(2)°,
β= 97.487(1)°, 
 = 101.494°, V = 614.73(5) Å3, Z= 2,
Rgt(F)=0.0507, wRref(F2)=0.1149, T = 100 K.

CCDC no.: 1422422

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, needle, size
0.041�0.125�0.789 mm

Wavelength: Mo Kα radiation (0.71073 Å)
µ: 2.58 cm�1

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

2θmax: 66.39°
N(hkl)measured, N(hkl)unique: 34863, 4704
N(param)re�ned: 173
Programs: SHELX [16], Bruker programs [17]

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

Atom Site x y z Uiso

H(1A) 2i 0.7206 0.0336 0.8976 0.030
H(1B) 2i 0.4402 0.0635 0.8329 0.030
H(1C) 2i 0.7034 0.1830 0.8788 0.030
H(2A) 2i 0.9739 0.1015 0.7559 0.017
H(2B) 2i 0.7174 �0.0221 0.7119 0.017
H(8A) 2i 1.3085 0.6147 0.6737 0.021
H(9A) 2i 1.2738 0.8305 0.7354 0.027
H(10A) 2i 1.0003 0.8643 0.8680 0.027
H(12A) 2i 0.7837 0.4677 0.8797 0.019
H(13A) 2i 0.7400 0.6462 1.0358 0.038
H(13B) 2i 0.4861 0.6583 0.9459 0.038
H(13C) 2i 0.7178 0.7881 0.9984 0.038
H(1N2) 2i 0.703(5) 0.439(2) 0.575(2) 0.037(6)
H(1N1) 2i 0.108(5) 0.135(2) 0.484(2) 0.029(5)

Source of material
6-Chloro-5-ethyluracil (1.75 g, 0.01 mol) and m-thiocresol
(1.24 g, 0.01 mol) were added to a solution of potassium
hydroxide (0.56 g, 0.01 mol), in ethanol (50 mL), and the
mixture was heated under re�ux for four hours. The solvent
was then evaporated in vaccuo and the residue was treated
with water (200 mL), �ltered, washed with cold water, dried
and crystallized from aqueous ethanol to yield 1.99 g (76%)
of the title compound as colourless needles. M.P.: 452–454 K.
Crystals suitable for X-ray di�raction were obtained by slow

©2016 Reem I. Al-Wabli et al., published by De Gruyter.
This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 3.0 License.

mailto:elemam5@hotmail.com


602 | Al-Wabli et al.: C13H14N2O2S

Table 3: Fractional coordinates and atomic displacement parameters (Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

S(1) 2i 1.09014(7) 0.35958(4) 0.72973(3) 0.0096(2) 0.0150(2) 0.0179(2) 0.0024(1) �0.0026(1) �0.0043(1)
O(1) 2i 0.2631(2) �0.02499(9) 0.59015(8) 0.0144(5) 0.0105(5) 0.0172(5) 0.0003(4) 0.0004(4) 0.0015(4)
O(2) 2i 0.2623(2) 0.3684(1) 0.45650(9) 0.0206(5) 0.0151(5) 0.0220(6) �0.0023(4) �0.0079(4) 0.0081(4)
N(1) 2i 0.2697(2) 0.1718(1) 0.52333(9) 0.0104(5) 0.0106(5) 0.0119(5) �0.0002(4) �0.0021(4) 0.0000(4)
N(2) 2i 0.6357(2) 0.3547(1) 0.5810(1) 0.0103(5) 0.0111(5) 0.0145(6) �0.0014(4) �0.0010(4) 0.0019(4)
C(1) 2i 0.6468(3) 0.0898(2) 0.8472(1) 0.0233(8) 0.0224(7) 0.0150(7) 0.0070(6) 0.0019(6) 0.0036(6)
C(2) 2i 0.7655(3) 0.0729(1) 0.7416(1) 0.0141(6) 0.0142(6) 0.0155(6) 0.0056(5) 0.0002(5) 0.0019(5)
C(3) 2i 0.6476(3) 0.1537(1) 0.6602(1) 0.0097(6) 0.0129(6) 0.0107(6) 0.0028(5) 0.0006(4) �0.0006(5)
C(4) 2i 0.3855(3) 0.0920(1) 0.5902(1) 0.0108(6) 0.0122(6) 0.0097(6) 0.0027(5) 0.0014(4) �0.0007(5)
C(5) 2i 0.3814(3) 0.3033(1) 0.5164(1) 0.0124(6) 0.0126(6) 0.0119(6) �0.0011(5) �0.0002(5) 0.0017(5)
C(6) 2i 0.7613(3) 0.2828(1) 0.6525(1) 0.0087(5) 0.0132(6) 0.0105(6) 0.0020(5) 0.0003(4) �0.0020(5)
C(7) 2i 1.0460(3) 0.5220(1) 0.7706(1) 0.0130(6) 0.0123(6) 0.0117(6) 0.0016(5) �0.0026(5) �0.0012(5)
C(8) 2i 1.1950(3) 0.6289(2) 0.7276(1) 0.0180(7) 0.0190(7) 0.0127(6) �0.0012(5) �0.0009(5) 0.0029(5)
C(9) 2i 1.1750(4) 0.7565(2) 0.7645(1) 0.0272(8) 0.0170(7) 0.0199(7) �0.0014(6) �0.0034(6) 0.0066(6)
C(10) 2i 1.0114(3) 0.7762(2) 0.8435(1) 0.0254(8) 0.0155(7) 0.0234(8) 0.0061(6) �0.0059(6) 0.0014(6)
C(11) 2i 0.8622(3) 0.6705(2) 0.8882(1) 0.0150(6) 0.0236(7) 0.0153(7) 0.0068(6) �0.0033(5) �0.0019(6)
C(12) 2i 0.8821(3) 0.5417(2) 0.8506(1) 0.0123(6) 0.0177(7) 0.0147(6) 0.0014(5) 0.0003(5) 0.0004(5)
C(13) 2i 0.6862(4) 0.6927(2) 0.9746(1) 0.0228(8) 0.0336(9) 0.0208(8) 0.0119(7) 0.0011(6) �0.0056(7)

evaporation of an ethanolic solution at room temperature. 1H
NMR (DMSO-d6, 250 MHz): δ 0.95 (t, 3H, CH2CH3, J = 7.4 Hz),
2.31 (s, 3H, CH3), 2.45 (q, 2H, CH2CH3, J = 7.4 Hz), 7.23–7.48 (m,
4H, Ar-H), 10.82 (s, 1H, NH), 11.22 (s, 1H, NH). 13CNMR (DMSO-
d6, 62.9 MHz): δ 13.61 (CH2CH3), 19.74 (CH2CH3), 20.73 (CH3),
118.63 (Pyrimidine C-5), 126.97, 127.52, 128.20, 129.16, 130.66,
138.82 (Ar—C), 142.83 (Pyrimidine C-2), 150.48 (Pyrimidine
C-6), 163.03 (Pyrimidine C-4). ESI-MS,m/z: 261.2 (M-H)�.

Experimental details
Cell re�nement and data reductionwere carried out by Bruker
SAINT and SHELXS-97 [16, 17]. The nitrogen bonded hydrogen
atomswere re�ned freely; all otherswere idealizes and re�ned
using a ridingmodel (AFIX43, AFIX23 orAFIX137 option of the
SHELX program [16].

Discussion
The pyrimidine-2,4(1H,3H-dione (uracil) nucleus is a ma-
jor pharmacophore in many chemotherapeutic agents. The
chemotherapeutic e�cacy of pyrimidine-related derivatives
is related to their ability to inhibit vital enzymes responsi-
ble for DNA biosynthesis including dihydrofolate reductase
(DHFR), thymidylate synthetase (TSase), thymidine phos-
phorylase (TPase) and reverse transcriptase (RTase). 1-[2-
(Hydroxyethoxy)methyl]-6-(phenylthio)thymine (HEPT) and
its derivatives have long been known for their potent ac-
tivity against human immunode�ciency viruses (HIV) [1–7].
In addition, numerous pyrimidine-related derivatives dis-
played marked activities against herpes simplex viruses
(HSV) [8], and hepatitis B viruses (HBV) [9]. Moreover, potent
anticancer [10, 11] and antimicrobial activities [12–15] were

observed among several pyrimidine-2,4-dione derivatives. In
the present investigation, we report the crystal structure of
the title compound, which was proved to exhibit marked
anti-HIV-1 activity [7].

The asymmetric unit of the crystal structure of title com-
pound contains one molecule. There are two aromatic ring
systems in title molecule: the tolyl ring (C7—C12) and the
pyrimidine ring (C3/C4/N1/C5/N2/C6) attached to the sulphur
atoms. The of these rings planes are almost perpendicular and
make a dihedral angle of 88.94(3)°. The molecules packing
in the crystal structure is stabilized via three intermolecular
hydrogen bonds, ofwhich theO1 andO2 act as hydrogen bond
acceptors and N1, N2 and C9 act as hydrogen bond donors.
The distance of the interactions between theN2—H1N2· · · O2i,
N1—H1N1· · · O1ii and C9—H9A· · · O1iii are 2.04(2), 2.00(2) and
2.47 Å, respectively, and the angles are 163(2), 169.7(19) and
146.0°, respectively. Symmetry codes: (i) -x+1, -y+1, -z+1; (ii)
-x, -y, -z+1; (iii) x+1, y+1, z.
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