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Abstract

CooH»N,0S, triclinic, P1 (no. 2), a = 6.8528(3) A,
b = 11.3498(5) A, ¢ = 13.3896(9) A, a = 114.083(5)°,
B = 104.326(4)°, y = 90.369(3)°, V = 914.38(9) A°, Z = 2,
Re/(F) = 0.0844, WR,AF?) = 0.2217, T = 160 K.
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Table 1: Data collection and handling.

Crystal: Colourless plate

Size: 0.19 X 0.10 x 0.02 mm
Wavelength: Cu Ka radiation (1.54184 A)
e 1.70 mm™

Diffractometer, scan mode:
Bmax, completeness:
N(hkDmeasureds N(hk,)unique: Rint:
Criterion for lops, N(hkl)g:
N(param)reﬁned:

Programs:

XtalLAB Synergy, w

74.6°, >99%

24,423, 24,423

Iobs >2 o(lobs): 19,275

239

CrysAusTRO [1], SHewx [2, 3], OLex2 [4]

Table 1 contains crystallographic data and Table 2 con-
tains the list of the atoms including atomic coordinates
and displacement parameters.

Source of material

2-Aminobenzonitrile (0.59 g, 5.0 mmol) and 37% formal-
dehyde solution (0.5 mL) were added to a solution of
5-(adamantan-1-y1)-1,3,4-oxadiazole-2(3H)-thione [5] (1.18 g,
0.5 mmol) in ethanol (10 mL). The mixture was stirred at
room temperature for 2 h and allowed to stand overnight.
The precipitated crude product was filtered, washed with
water, dried and crystallized from aqueous ethanol to yield
1.37 g (75%) of the title compound as colourless plates.
M.pt: 447-449 K (uncorrected). IRv (cm™): 3374 (NH), 3021
(aromatic CH), 2911, 2850 (aliphatic CH), 2210 (CN), 1266
(C-0-C). 'H NMR (CDCl;, 250 MHz): § 1.72 (g, 6H, ada-
mantane-H), 1.96 (s, 6H, adamantane-H), 2.10 (s, 3H,
adamantane-H), 5.50 (d, 2H, NCH,N), 5.77 (t, 1H, NH), 6.86
(t, 1H, Ar-H), 7.31 (d, 1H, Ar-H), 7.47-7.51 (m, 2H, Ar-H).
BC NMR (CDCls, 62.9 MHz): 6 27.41, 34.55, 36.03, 39.02
(adamantane-C), 56.94 (NCH,N), 97.77 (CN), 112.72, 117.13,
119.35, 132.94. 134.50, 147.06 (Ar-C), 168.66 (oxadiazole
C5), 176.94 (C=S). EI-MS m/z (Rel. Int.): 366 (M+, 8), 236
(100), 176 (29), 135 (97), 131 (58), 102 (42). Suitable single
crystals for X-ray diffraction were obtained by slow
evaporation of a solution of the title compound in
ethanol:chloroform (1:1, v/v) held at room temperature.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
c1 0.3603 (6) 0.8333 (3) 0.6742 (3) 0.0283 (8)
c2 0.5068 (6) 0.7458 (3) 0.6457 (3) 0.0278 (8)
c3 0.5088 (7) 0.6359 (4) 0.6694 (4)  0.0350(10)
H3 0.410156 0.619318 0.702435 0.042*
C4 0.6509 (8) 0.5528 (4) 0.6455(4) 0.0372(10)
H4 0.652854 0.479596 0.662962 0.045*
c5 0.7932 (7) 0.5761 (3) 0.5951 (4) 0.0340 (9)
H5 0.892182 0.518273 0.578294 0.041*
cé 0.7923 (6) 0.6827 (3) 0.5691 (3) 0.0292 (8)
H6 0.888634 0.696007 0.533294 0.035*
Cc7 0.6515 (6) 0.7703 (3) 0.5950 (3) 0.0248 (8)
c8 0.7895 (6) 0.9163 (3) 0.5261 (3) 0.0254 (8)
H8A 0.925414 0.896205 0.556915 0.031*
H8B 0.798008 1.011363 0.549199 0.031*
c9 0.8366 (6) 0.7691 (3) 0.3337 (3) 0.0233 (8)
c10 0.5462 (6) 0.7960 (3) 0.2346 (3) 0.0243 (8)
C11 0.3895 (6) 0.7742 (3) 0.1280 (3) 0.0235 (7)
C12 0.3016 (6) 0.6287 (3) 0.0660 (3) 0.0263 (8)
H12A 0.412221 0.574220 0.050279 0.032*
H12B 0.237979 0.604900 0.115127 0.032*
Cc13 0.1439 (6) 0.6038 (3) —-0.0454 (3) 0.0293 (8)
H13 0.088109 0.509684 —-0.085046 0.035*
C14 0.2442 (7) 0.6392 (4) -0.1220(3) 0.0322 (9)
H14A 0.355671 0.585673 -0.138316 0.039*
H14B 0.143235 0.621426 -0.195166 0.039*
Cc15 0.3283 (7) 0.7839 (4) -0.0614 (4) 0.0307 (9)
H15 0.392055 0.807313 -0.111492 0.037*
C16 0.4882 (6) 0.8091 (3) 0.0495 (3) 0.0272(8)
H16A 0.546063 0.901778 0.088068 0.033*
H16B 0.599666 0.755638 0.033004 0.033*
Cc17 0.1557 (7) 0.8665 (4) —0.0363 (4) 0.0339 (9)
H17A 0.052801 0.850609 —-0.108288 0.041*
H17B 0.209495 0.959864 0.001956 0.041*
c18 0.0579 (6) 0.8306 (4) 0.0408 (4) 0.0310 (9)
H18 —-0.054954 0.884468 0.057081 0.037*
C19 0.2158 (6) 0.8569 (3) 0.1524 (3) 0.0267 (8)
H19A 0.152323 0.835019 0.202494 0.032*
H19B 0.269868 0.950240 0.191907 0.032*
C20 -0.0282 (6) 0.6860 (4) -0.0208 (4) 0.0321 (9)
H20A -0.094507 0.662140 0.027267 0.038*
H20B -0.131178 0.669578 —-0.093000 0.038*
N1 0.2453 (6) 0.9064 (3) 0.6983 (3) 0.0366 (8)
N2 0.6479 (5) 0.8798 (3) 0.5738 (3) 0.0275 (7)
H2 0.566 (6) 0.934 (3) 0.598 (4) 0.031 (11)*
N3 0.7322 (5) 0.8487 (3) 0.4011 (3) 0.0233 (7)
N4 0.5488 (5) 0.8661 (3) 0.3387 (3) 0.0242 (7)
01 0.7161 (4) 0.7336 (2) 0.2254 (2) 0.0262 (6)
S1 1.06010 (15) 0.71962 (8) 0.36407 (9) 0.0295 (3)

Experimental details

The C-bound H atoms were geometrically placed (C-
H=0.95-1.00 A) and refined as riding with Uss,(H) = 1.2U4(C).
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The N-bound H atom was located in a difference map and
refined with N-H = 0.87 + 0.01 A. The crystal was refined as a
two-component twin. The diffraction intensities were inte-
grated according to a merohedral twin law: component two is
rotated by 180° around [0.00 —0.00 1.00] in reciprocal space
or [0.40 0.40 0.82] in direct space with respect to component
one. The maximum and minimum residual electron density
peaks of 1.29 and 0.29 e A, respectively, were located 0.02
and 0.90 A from the S1 and C8 atoms, respectively.

Comment

Adamantane derivatives have long been known for their
diverse chemotherapeutic activities [6—8]. In addition,
the 1,3,4-oxadiazole heterocycle represents an important
scaffold in many chemotherapeutic agents [9, 10]. It was
in this context that the title hybrid adamantanyl/oxa-
diazolidin-3-yl derivative, 1, was synthesised and its
crystal and molecular structures studied.

The molecular structure of 1 is shown in the upper
view of the figure (50% probability ellipsoids). The
molecule is constructed about a strictly planar oxadia-
zolidin-3-yl ring appended at the N3 position by the
methylene-bound substituent and at the C10 position by
the adamantan-2-yl group. The substituted phenyl ring
occupies a position almost perpendicular to the five-
membered ring [dihedral angle = 72.2(2)°] so the molecule
has the shape of the letter L. The amine-N-H and phenyl-
nitrile groups project to the same side of the molecule as
does the non-substituted ring-nitrogen atom. Within the
five-membered ring, the short C10-N4 bond length
[1.288(5) A] as well as standard C9-N3 [1.343(5) A] and C9,
C10-01[1.368(5) & 1.373(5) A] bond lengths are suggestive of
limited delocalisation of 7-electron density over ring.

There are five literature precedents for 1. Referring to
the overlay diagram shown in the lower view of the figure,
the molecule of 1is shown in red; the molecules have been
overlapped so the S, O and unsubstituted N atoms of
the oxadiazolidin-3-yl fragment are coincident. The parent
compound [11; aquamarine] and 4-fluorophenyl [12; pink],
4-chlorophenyl [13; yellow], 2-trifluoromethyl [14; black]
and recently reported 4-trifluoromethyl [15; two indepen-
dent molecules: green and blue] derivatives present very
similar structural features with the exception of the relative
orientations of the five- and six-membered rings. For
example, the dihedral angle between the rings in the
parent molecule, 2-trifluoromethyl derivative and 1 are
50.26(7), 66.80(6) and 72.2(2)°, respectively.

The most prominent intermolecular contact in the
crystal of 1 is an amine-N-H...N(oxadiazolidin-3-yl)
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hydrogen bond [N2-H2...N4: H2...N4' = 2.30(4) A, N2...
N4' = 3.095(5) A with angle at H2 = 156(4)° for symmetry
operation (i): 1 - x, 2 — y, 1 — z] within a centrosymmetric
aggregate and leading to a 10-membered synthon with the
shape of an extended chair. The dimeric aggregates stack in
columns along the a-axis with methylene—C—H...N(nitrile)
[C8-H8a...N1": H8a...N1" = 2.48 A, C8...N1" = 3.426(6) A
with angle at H8a = 159° for (ii) 1 + x, y, z] and methylene—C—
H...S(thione) [C8-H8b...S1": H8b...S1" = 2.85 A, C8...
S1 = 3.813(4) A with angle at H8b = 164° for (iii) 2 - x, 2 - y,
1 - z] contacts between them. Columns are connected into
layers in the ab-plane by ni(phenyl)...7(phenyl) [Cg(C2—C7)
...Cg(C2-C7)" = 3.865(2) A; slippage = 1.76 A for (iv): 1 - x,
2 -y, 1 - z] contacts between centrosymmetrically related
rings. The adamantan-2-yl groups project to either side of
the supramolecular layer and inter-digitate along the c-axis
with neighbouring layers.
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