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Abstract

C19H15Br2ClO, orthorhombic, P212121 (no. 19), a = 4.501(2) Å,
b = 16.229(8) Å, c = 24.20(1) Å, V = 1767.4 Å3, Z = 4,
Rgt(F) = 0.0350, wRref(F

2) = 0.0637, T = 296 K.

Source of material

The title compound was synthesized from the reaction of phenyl-
(1-(2-phenylethynyl)cyclopropyl)methanone (0.5 mmol) with
copper(II)bromide (3 mmol) in CH3CN (5 mL). The resulting
mixture was stirred at 90 °C for 1 h, then the reaction was
quenched with saturated aq. NH4Cl. The mixture was then ex-
tracted with ether and the combined organic layers were dried
with anhydrous MgSO4. The solvent was removed under reduced
pressure and the residue was purified by flash chromatography on
silica gel using hexane as the eluent. The title compound was ob-
tained as a colourless solid.

Experimental details

At the benzene ring, the hydrogen atoms were assigned with
Uiso(H) = 1.2 Ueq(C), and included in the final refinement by using
geometrical restraints, with d(C–H) = 0.93 Å. The hydrogen at-
oms of the methyl group were assigned with Uiso(H) = 1.5 Ueq(C),
and included in the final refinement by using geometrical re-
straints, with d(C–H) = 0.96 Å.

Discussion

Furans represent a class of heterocycles which occur in various
natural products and biologically active compounds [1–3]. More-
over, they are also extensively used as an important reaction inter-
mediate for the preparation of a variety of heterocyclic and
acyclic compounds [4–6]. In particular, halofurans are of special
interest because the halogen atom provide an opportunity for fur-
ther functionalization by a variety of C–C, C–N, or C–S bond for-
mation through the transition-metal-catalyzed reactions and also
serve as building blocks in combinatorial chemistry. As a conse-
quence, a number of efficient and selective methods have been
developed for their synthesis. Among many methods developed
in past years, the intramolecular electrophilic cyclization of func-
tionally substituted alkynes are the most common synthetic meth-
ods for the construction of halofurans, including iodo-cyclization
of 3-alkyne-1,2-diols, 2,4-dialkenyl-1,3 -dicarbonyls [7],
propargylic oxirane [8], 1,4-disubstituted but-3-yn-1-ones, 2-(1-
alkynyl)-alk-2-en-1-ones, (Z)-1,4-disubstituted but-1-en-3-ynyl
acetates [9]. However, the chlorocyclization and bromo-
cyclization reactions were rarely reported probably because the
stability of the corresponding halonium intermediates decreases
in the order I>Br>Cl [10–12]. Thus, continuous interest has been
directed to the development of new and efficient synthesis of
chloro and bromofurans. The crystal structure, determined by X-
ray diffraction, reveals that the asymmetric unit is composited of
a molecule with three moieties: one furan ring and two benzene
rings. While in the furan ring, the bond length of C1–O1, C4–O1
are found to be 1.376(4), 1.366(5) Å, respectively. The bond
length of C8–Cl1, C2–Br1 and C19–Br2 are 1.733(5) Å, 1.877(4)
Å and 1.928(4) Å. In addition, the dihedral angle between the
benzene ring C11 to C16 and the furan ring is 10.31°, the dihedral
angle between the benzene ring C5 to C10 and the furan ring is
22.69°, the dihedral angle between the both benzene ring is
31.09°. The bonds connecting the benzene moieties and the furan
ring are single bonds, which is confirmed by the bond length of
1.445(6) Å, 1.459(6) Å. Hydrogen bonds between all moieties
form a three-dimensional supramolecule.
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Crystal: colourless blocks, size 0.29$0.34$0.41 mm
Wavelength: Mo K, radiation (0.71073 Å)
-: 47.39 cm)1

Diffractometer, scan mode: CCD area detector, ! and "
2+max: 51°
N(hkl)measured, N(hkl)unique: 8802, 3290
Criterion for Iobs, N(hkl)gt: Iobs > 2 &(Iobs), 2094
N(param)refined: 209
Programs: SHELX [13]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: shihui471022@126.com)

H(6) 4a 0.9891 0.0967 0.0659 0.078
H(7) 4a 1.2278 )0.0051 0.0173 0.081
H(9) 4a 1.0664 )0.1621 0.14 0.096
H(10) 4a 0.8316 )0.0604 0.188 0.08
H(12) 4a 0.2063 )0.0019 0.2639 0.071
H(13) 4a )0.1067 )0.0337 0.3348 0.078
H(15) 4a )0.0378 0.1942 0.3923 0.09

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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