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two-molecule aggregates (sustained by N–H.…. .S hydrogen bonds shown as orange dashed lines) are
two-molecule aggregates
(sustained
by
N–H
S hydrogen bonds shown as orange dashed lines) are
connected by Br…π(bromophenyl) and S…π(bromophenyl) interactions shown as blue and purple
connected by Br . . . π(bromophenyl) and S . . . π(bromophenyl) interactions shown as blue and purple
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unit cell contents in projection down the b-axis. The Br…S contacts are indicated by dark-yellow
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intermolecular interactions. There are several closely related crystal structures that are available
for molecules of the general formula MeOC(=S)N(H)PhX-4, i.e., X = H [14], Me [15], and Cl [5].
Of these, the X = H compound adopts a distinctive molecular packing [15]. The X = Me compound
crystallises in the triclinic space group P¯1 with Z0 = 2 [15], but is not isostructural with the X = Cl
compound. The latter also crystallises with Z0 = 2 but in monoclinic space group P21 /n and is
isostructural with 1. There are differences in the molecular packing in the X = Br (1) and Cl crystals,
however. While Br . . . π and S . . . π contacts are noted for 1, there are no such contacts within the van
der Waals radii in the crystal of the X = Cl compound, intermolecular Cl . . . π and Cl . . . H interactions
being formed instead [5].
In conclusion, the X-ray crystal structure determination reveals a structure that is consistent with
spectroscopy and literature precedents, i.e., with a syn disposition of the thione-S and amide-H atoms
in the molecular structure, and the presence of the amide-N-H . . . S(thione) hydrogen bonds and an
eight-membered { . . . HNCS}2 synthon in the molecular packing.
3. Materials and Methods
3.1. General Information
All of the chemicals and solvents were used as sourced without further purification. Except for
4-bromophenyl isothiocyanate, which was purchased from Sigma, all of the materials were purchased
from Merck. Melting points were determined on a Biobase automatic melting point apparatus MP450.
1 H and 13 C{1 H} NMR spectra were recorded in CDCl solution on a Bruker Ascend 400 MHz NMR
3
spectrometer with chemical shifts relative to Me4 Si; abbreviations for NMR assignments: s, singlet;
d, doublet; br, broad. The UV spectrum was measured on a single-beam Shimadzu UV-3600 plus
UV/VIS/NIR spectrophotometer in the range 200–800 nm for 1 taken up in an acetonitrile solution
(2.5 × 10−6 M). IR spectra were measured on a Bruker Vertex 70v FTIR spectrophotometer from 4000
to 400 cm−1 ; abbreviations: br, broad; vs, very strong; s, strong. Elemental analyses were performed
on a Leco TruSpec Micro CHN Elemental Analyser. Powder X-ray diffraction (XRD) was measured on
a Rigaku Miniflex 600 X-ray diffractometer at 298 K while using Cu Kα (λ = 1.5418 Å) radiation in the
2θ range 5 to 40◦ . The comparison between experimental and calculated (from the CIF) PXRD patterns
was performed with Rigaku0 s PDXL2 software (https://www.rigaku.com/en/products/software/
pdxl/overview).
3.2. Synthesis and Characterisation
In the present study, the title compound was prepared in the following manner. Sodium hydroxide
(0.500 mmol, 0.0200 g) was dissolved in methanol (5 mL) and added to 4-bromophenyl isothiocyanate
(0.500 mmol, 0.0107 g) in methanol (10 mL). The resulting mixture was stirred for 3 h at room
temperature, followed by the addition of 5M hydrochloric acid dropwise, and then stirred for a further
1 h. The final product was extracted with chloroform (15 mL) and left for slow evaporation at room
temperature, yielding colourless crystals suitable for X-ray crystallography after three weeks. Yield:
0.1144 g, 93%. M. pt: 97.2–98.5 ◦ C cf. 99–100 ◦ C [8], 101–102 ◦ C [10] and 103–104 ◦ C [11]. Anal. Calc0 d
for C8 H8 BrNOS: C, 39.04; H, 3.28; N, 5.69. Found: C, 39.14; H, 3.41; N, 5.47%. UV (acetonitrile, nm; ε in
L cm−1 mol−1 ): 220 (8000), 279.5 (10000). FTIR (cm−1 ): 3229 (br) ν(N–H), 1442 (s) ν(C–N), 1205 (vs)
ν(C = S), 1052 (s) ν(C–O). 1 H NMR (CDCl3 ): 8.99 (s, br, 1H, NH), 7.44 (d, 2H, m-aryl-H, JHH = 8.6 Hz),
7.17 (s, br, 2H, o-aryl-H), 4.12 (s, 3H, CH3 ) ppm. 13 C{1 H} NMR (CDCl3 ): 189.3 (Cq), 136.1 (i-aryl-C),
132.1 (m-aryl-C), 123.4 (o-aryl-C), 118.6 (p-aryl-C), 58.9 (OCH3 ) ppm. FTIR (cm−1 ): 3229 (br) ν(N–H),
1442 (s) ν(C–N), 1205 (vs) ν(C = S), 1052 (s) ν(C–O).
3.3. Crystallography
Intensity data for 1 were measured at T = 100(2) K on a SuperNova Dual AtlasS2 diffractometer
fitted with Cu Kα radiation so that θ max was 67.1◦ . Data reduction, including absorption correction,

Molbank 2018, 2018, M1012

5 of 6

was accomplished with CrysAlis Pro [16]. Of the 20238 reflections measured, 3283 were unique
(Rint = 0.024), and of these, 3195 data satisfied the I ≥ 2σ(I) criterion. The structure was solved by
direct methods [17] and refined (anisotropic displacement parameters and C-bound H atoms in the
riding model approximation) on F2 [18]. The positions of the nitrogen-bound hydrogen atoms were
located from a difference map and refined with the distance constraint N-H = 0.88±0.01 Å and
with Uiso (H) = 1.2Ueq (N). A weighting scheme of the form w = 1/[σ2 (Fo 2 ) + (0.038P)2 + 1.155P] was
introduced, where P = (Fo 2 + 2Fc 2 )/3). Based on the refinement of 225 parameters, the final values of R
and wR (all data) were 0.023 and 0.064, respectively. The molecular structure diagram was generated
with ORTEP for Windows [19] and the packing diagram using DIAMOND [20].
Crystal data for C8 H8 BrNOS (1): M = 246.12, monoclinic, P21 /n, a = 14.78070(10), b = 7.69460(10),
c = 17.3719(2) Å, β = 111.4550(10)◦ , V = 1838.82(4) Å3 , Z = 4, Dx = 1.778 g cm-3 , F(000) = 976,
and µ = 7.819 mm−1 . CCDC deposition number: 1857673.
Supplementary Materials: The following are available online. 1 H and 13 C{1 H} NMR, UV and IR spectra,
powder X-ray diffraction patterns (measured and simulated) and crystallographic data for 1 in Crystallographic
Information File (CIF) format. CCDC 1857673 also contains the supplementary crystallographic data for this paper.
Author Contributions: C.I.Y. was the only experimentalist, who obtained and analyzed all data, apart from the
X-ray crystallography, which was performed by E.R.T.T.
Funding: This research received no external funding. The APC was funded by Sunway University.
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