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Abstract
C22H20BrN3O2, monoclinic, P21/c (no. 14), a= 15.889(12) Å,
b= 16.332(13) Å, c= 7.324(5) Å, β= 94.985(5),V = 1893(2) Å3,
Z = 4, Rgt(F)=0.0295, wRref(F2)=0.0790, T = 100(2) K.

CCDC no.: 1558499

The asymmetric unit of the title crystal structure is shown in
the figure. Hydrogen atoms are omitted for clarity. Tables 1
and 2 contain details on crystal structure and measurement
conditions and a list of the atoms including atomic coordi-
nates and displacement parameters.

Source of material
To a stirred solution of 1,3-dimethyl-5-(methylamino)
uracil (169 mg, 1 mmol) in CH3CN (2 mL) was added
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Table 1: Data collection and handling.

Crystal: Needle, colorless
Size: 0.58×0.21×0.16 mm
Wavelength: Mo Kα radiation (0.71069 Å)
µ: 2.19 mm−1

Diffractometer, scan mode: Bruker APEX-II, φ and ω-scans
θmax, completeness: 50°, >99%
N(hkl)measured, N(hkl)unique, Rint: 72106, 4558, 0.055
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 3788
N(param)refined: 257
Programs: Bruker programs [1], SHELX [2],

DIAMOND [3]

1-(4-bromophenyl)-3-phenyl propargylic alcohol (344 mg,
1.2 mmol, 1.2 eq.) at room temperature under a nitrogen
atmosphere. After stirring for ca. 5 min Al(OTf)3 (47 mg,
0.1 mmol, 0.1 eq.), used as catalyst, was added and the reac-
tion mixture heated to reflux for ca. 2 h. Upon completion
(monitored by TLC) the reaction mixture was cooled to room
temperature and the solvent was removed under reduced
pressure. The crude reaction mixture was extracted with
dichloromethane (3× 25 mL), the organic phases combined,
washed with brine (4× 25 mL) and dried over Na2SO4. The
solvent was removed under reduced pressure and the crude
product purified by flash column chromatography using
n-hexane-ethyl acetate mixture (8:1) to yield the title com-
pound (370 mg, 85%). Crystallization from n-hexane and
ethyl acetate yielded grey needle-shaped crystals. Mp 178–
180 oC. 1H NMR (300 MHz, CDCl3) δ ppm 2.99 (s, 3H), 3.32 (s,
3H), 3.70 (s, 2H), 3.74 (s, 3H), 6.76 (d, 2H, J = 9.0 Hz), 7.12–7.17
(m, 2H), 7.24–7.29 (m, 5H). 13C NMR (75 MHz, CDCl3) δ ppm
27.9, 29.7, 32.4, 33.2, 110.4, 111.1, 120.5, 128.0, 128.4, 129.4, 131.5,
131.9, 132.2, 133.5, 136.5, 138.3, 152.0, 156.0. HRMS (ESI) calcd
for C22H20BrN3O2Na (M+Na)+ 460.0637; found 460.0636.

Experimental details
The aromatic H atoms were placed in geometrically ideal-
ized positions and constrained to ride on their parent atoms,
with C—H=0.95 and 0.98 Å and U iso(H)= 1.5 Ueq(C) and
1.2 Ueq(C), respectively. The placement of the H atoms of the
methyl groupwas that of an idealisedmethyl group according
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

Br1 0.87269(2) 0.12325(2) 0.45364(3) 0.03384(8)
N1 1.22507(9) 0.21902(8) −0.04103(18) 0.0190(3)
N2 1.41962(9) 0.15349(9) 0.1866(2) 0.0198(3)
N3 1.42448(9) 0.29810(8) 0.1879(2) 0.0214(3)
O1 1.31760(9) 0.37807(7) 0.05439(18) 0.0263(3)
O2 1.53312(8) 0.22176(8) 0.32185(18) 0.0291(3)
C1 1.21240(11) 0.13636(10) −0.0528(2) 0.0194(3)
C2 1.28148(11) 0.09527(10) 0.0320(2) 0.0193(3)
C3 1.33920(10) 0.15749(10) 0.0978(2) 0.0180(3)
C4 1.30319(10) 0.23279(10) 0.0516(2) 0.0186(3)
C5 1.34481(11) 0.30914(10) 0.0931(2) 0.0205(3)
C6 1.46360(11) 0.22377(10) 0.2375(2) 0.0216(3)
C7 1.16553(11) 0.28248(11) −0.1075(2) 0.0235(4)
H7A 1.1416 0.2687 −0.2315 0.035*
H7B 1.1949 0.3352 −0.1098 0.035*
H7C 1.1200 0.2863 −0.0258 0.035*
C8 1.46049(11) 0.07487(11) 0.2326(3) 0.0255(4)
H8A 1.4362 0.0511 0.3390 0.038*
H8B 1.5212 0.0834 0.2615 0.038*
H8C 1.4514 0.0375 0.1280 0.038*
C9 1.47477(12) 0.37172(10) 0.2365(3) 0.0280(4)
H9A 1.5034 0.3652 0.3597 0.042*
H9B 1.4375 0.4196 0.2343 0.042*
H9C 1.5169 0.3794 0.1480 0.042*
C10 1.30899(12) −0.12650(12) −0.0957(3) 0.0340(5)
H10 1.3169 −0.1579 −0.2021 0.041*
C11 1.30637(12) −0.16487(11) 0.0711(3) 0.0363(5)
H11 1.3125 −0.2226 0.0796 0.044*
C12 1.28952(10) 0.00488(10) 0.0471(2) 0.0205(3)
C13 1.30005(11) −0.04174(11) −0.1088(3) 0.0260(4)
H13 1.3011 −0.0156 −0.2245 0.031*
C14 1.29485(12) −0.11938(11) 0.2268(3) 0.0338(4)
H14 1.2927 −0.1461 0.3415 0.041*
C15 1.28645(11) −0.03478(11) 0.2155(3) 0.0269(4)
H15 1.2786 −0.0038 0.3225 0.032*
C16 1.13021(11) 0.10044(11) −0.1334(2) 0.0239(4)
H16A 1.1393 0.0428 −0.1688 0.029*
H16B 1.1102 0.1312 −0.2453 0.029*
C17 1.06334(11) 0.10373(10) 0.0022(2) 0.0218(3)
C18 0.98923(12) 0.14876(12) −0.0298(3) 0.0285(4)
H18 0.9782 0.1765 −0.1433 0.034*
C19 0.93089(12) 0.15402(13) 0.1007(3) 0.0310(4)
H19 0.8800 0.1841 0.0762 0.037*
C20 0.94843(11) 0.11474(11) 0.2667(3) 0.0251(4)
C21 1.02109(11) 0.06872(11) 0.3015(3) 0.0275(4)
H21 1.0322 0.0414 0.4156 0.033*
C22 1.07732(11) 0.06286(11) 0.1688(3) 0.0255(4)
H22 1.1266 0.0302 0.1916 0.031*

to the electron-density map (AFIX 123 option of the SHELX
system [2]). The highest peak is 0.41 e·Å−3 and the deepest
hole is −0.49 e·Å−3

Discussion
The presented scaffold represents a family of alkaloids which
potentially translate to be a derivative of xanthines. It is

known that the strategic substitutions on the amine nitrogen
or the core itself could potentially impact towards a different
pharmacological behaviour of the compound. As a result
these compounds become selective towards different Adeno-
sine Receptor (ARs) antagonists as perceived with OT-7999
studied for the treatment of glaucoma [4]. Moreover, these
heterocycles have proved to be very important prospects
in medicinal chemistry and organic synthesis in prompt-
ing extensive research on these pyrrole and pyrimidine-
containing compounds [5, 6]. They have been found to exhibit
active pharmacological properties such as antibacterial [7],
antimicrobial [8], antitumor [8, 9], antimalarial [10], immuno-
suppressant [11], anti-oxidant [12] and anti-inflammatory [13]
activities. To some extent, these pymiridine and pyrrole seg-
ments combined, signalled to also exhibit biological activ-
ities [14–16]. It is of these aforementioned statements, that
the synthesis of these xanthine based derivatives, from easily
accessible precursors, are of paramount importance.

There is one molecule in the asymmetric unit of the
title structure (cf. the figure). The crystal structure is stabi-
lized by very weak intra-molecular interactions between O1
and O2, respectively, with hydrogen atoms from neighbour-
ing methyl groups. The atom O1 undergoes bifurcation with
two hydrogens from C7 and C9 methyl groups. The core xan-
thine molecule in the asymmetric unit conforms in a way that
is about 8° off from sitting perpendicular to the substituted
bromo-benzyl moiety. As a result, the molecule itself hinders
any inter-molecular interactions due to the observed steric
hindrance (with a dihedral angle of almost perpendicular
planes amounting to 81.9°).
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