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Abstract
C18H20FN3S, triclinic, P1̄, a= 7.3884(4) Å, b= 10.0741(6) Å,
c= 12.6533(8) Å, α= 69.209(2)°, β= 73.778(2)°,γ = 72.638(2)°,
V = 824.33(8) Å3, Z = 2, Rgt(F)=0.0480, wRref(F2)=0.1351,
T = 296(2) K.

CCDC no.: 1507728

Table 1: Data collection and handling.

Crystal: Colourless block
Size: 0.47×0.21×0.17 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 2.1 cm−1

Diffractometer, scan mode: Bruker APEX-II, φ and ω
2θmax, completeness: 55°, >99%
N(hkl)measured, N(hkl)unique, Rint: 38531, 3785, 0.057
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 2741
N(param)refined: 212
Programs: SHELX [24, 25], Bruker programs

[26]

The crystal structure is shown in the figure. Tables 1 and 2
contain details on crystal structure and measurement condi-
tions and a list of the atoms including atomic coordinates and
displacement parameters.

Source of material
4-Fluorophenyl isothiocyanate (1.53 g, 0.01 mol) was added
to a solution of adamantane-1-carbohydrazide (1.94 g,
0.01 mol), in ethanol (10 mL), and the mixture was heated
under reflux with stirring for one hour. The solvent was then
distilled off in vacuo; an aqueous sodium hydroxide solution
(10%, 15 mL) was added to the residue and the mixture
was heated under reflux for two hours then filtered hot. On
cooling, the mixture was acidified with hydrochloric acid (pH
1–2) and the precipitated crude product was filtered, washed
with water, dried and crystallized from aqueous ethanol to
yield 3.03 g (92%) of the title compound (C18H20FN3S) as
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

S1 −0.01552(8) 0.59470(6) 0.14514(5) 0.04636(19)
F1 0.3030(3) 0.6663(2) 0.50902(18) 0.1032(7)
N1 0.4015(2) 0.28424(18) 0.06263(15) 0.0394(4)
N2 0.2347(3) 0.38967(19) 0.05035(16) 0.0414(4)
N3 0.3230(2) 0.40237(16) 0.19199(13) 0.0303(3)
C1 0.7369(3) 0.0947(2) 0.11679(18) 0.0429(5)
H1A 0.6495 0.0456 0.1049 0.051*
H1B 0.7871 0.1590 0.0411 0.051*
C2 0.9053(3) −0.0196(2) 0.16708(19) 0.0435(5)
H2A 0.9776 −0.0776 0.1124 0.052*
C3 1.0395(3) 0.0557(3) 0.1828(3) 0.0659(8)
H3A 1.0901 0.1209 0.1076 0.079*
H3B 1.1504 −0.0174 0.2136 0.079*
C4 0.9291(4) 0.1440(3) 0.2664(3) 0.0780(10)
H4A 1.0183 0.1920 0.2792 0.094*
C5 0.7609(3) 0.2606(2) 0.2165(3) 0.0573(7)
H5A 0.6907 0.3192 0.2699 0.069*
H5B 0.8116 0.3267 0.1418 0.069*
C6 0.6237(3) 0.18627(19) 0.19914(16) 0.0306(4)
C7 0.8276(3) −0.1201(2) 0.2804(2) 0.0501(6)
H7A 0.9357 −0.1946 0.3132 0.060*
H7B 0.7421 −0.1706 0.2685 0.060*
C8 0.7150(4) −0.0324(3) 0.3632(2) 0.0631(8)
H8A 0.6637 −0.0992 0.4385 0.076*
C9 0.5461(3) 0.0824(2) 0.31396(19) 0.0515(6)
H9A 0.4721 0.1379 0.3691 0.062*
H9B 0.4581 0.0341 0.3019 0.062*
C10 0.8472(5) 0.0417(3) 0.3820(3) 0.0911(12)
H10A 0.9546 −0.0322 0.4159 0.109*
H10B 0.7749 0.0985 0.4365 0.109*
C11 0.4548(3) 0.29277(19) 0.14938(16) 0.0308(4)
C12 0.1802(3) 0.4624(2) 0.12725(17) 0.0336(4)
C13 0.3284(3) 0.4647(2) 0.27702(16) 0.0315(4)
C14 0.4012(3) 0.5876(2) 0.2401(2) 0.0448(5)
H14A 0.4556 0.6258 0.1612 0.054*
C15 0.3937(4) 0.6551(3) 0.3205(3) 0.0611(7)
H15A 0.4439 0.7397 0.2979 0.073*
C16 0.3123(4) 0.5967(3) 0.4329(3) 0.0590(7)
C17 0.2403(3) 0.4758(3) 0.4709(2) 0.0552(6)
H17A 0.1875 0.4376 0.5501 0.066*
C18 0.2460(3) 0.4094(2) 0.39095(18) 0.0413(5)
H18A 0.1932 0.3258 0.4145 0.050*
H1N2 0.173(3) 0.397(3) 0.000(2) 0.050(7)*

fine transparent block crystals. M.P.: > 573 K. Single crystals
were obtained by slow evaporation of a solution of the title
compound in EtOH/CHCl3 (1:2) at room temperature. 1H-NMR
(CDCl3, 500.13 MHz): δ 1.55–1.69 (m, 6H, adamantane-H), 1.86
(s, 3H, adamantane-H), 1.96 (s, 6H, adamantane-H), 7.24–
7.32 (m, 4H, Ar—H), 11.89 (br. s, 1H, NH). 13C-NMR (CDCl3,
125.76 MHz): δ 27.85, 35.14, 36.72, 38.85 (adamantane-C),
118.22, 127.16, 132.51, 137.99 (Ar—C), 158.17 (triazole C=N),
171.11 (triazole C= S). EI-MSm/z (Rel. Int.): 329 (M+, 100).

Experimental details
Carbon-bound hydrogen atoms were placed in calculated po-
sitions and were included in the refinement using the riding
model approximation, with U iso(H) set to 1.2Ueq(C). The posi-
tion andU iso of the nitrogen-bound hydrogen atomwas freely
refined.

Discussion
Various adamantane-based drugs have long been known as
efficient medications for the control of several diseases [1, 2].
Amantadine [3–5], rimantadine [6] and tromantadine [7] are
currently used as efficient antiviral drugs. Moreover, adaman-
tanederivativeswere also reported to exhibitmarked anti-HIV
[8–10], antibacterial [11–13], antimalarial [14], hypoglycemic
[15, 16], anti-inflammatory [17, 18], and anticancer [19] activi-
ties. 1,2,4-Triazole derivatives were reported to possess signif-
icant anti-inflammatory [20, 21] and antibacterial [22] activ-
ities. The title compound was prepared as an adamantane-
triazole hybrid derivative as potential bioactive agent [23].
The asymmetric unit of the title compound contains one in-
dependent molecule. Pairs of molecules pack in the crystal
structure via one strong classical intermolecular hydrogen
bond N2—H1N2· · · S1i. The D· · · A and H· · · A distances are
3.252(2) and 2.40(2) Å, respectively, and the D-H· · · A angle is
176(3)°. Symmetry code: (i)− x,− y+ 1,− z.
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