
Kai-Ming Yang, Meng Zhang, Yi-Xiang Li, Liang-Zhu Huang, Yu Zhao, Hua Yang and Yu-Bin Bai*

The crystal structure of 4′-chloro-griseofulvin:
(2S,6′R)-4′,7-dichloro-4,6-dimethoxy-6′-methyl-3H-
spiro[benzofuran-2,1′-cyclohexan]-3′-ene-2′,3-dione,
C16H14Cl2O5
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Abstract
C16H14Cl2O5, orthorhombic, P212121 (no. 19), a = 8.6429 (4) Å,
b = 11.3361 (6) Å, c = 33.9029 (11) Å, V = 3321.7 (3) Å3, Z = 8,
Rgt(F ) = 0.0635, wRref(F 2) = 0.1630, T = 293(2) K.

CCDC no.: 2211418

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

1 Source of materials

The title compoundwas synthesized by using our previously
reported method4,5 that 2′-hydroxy-griseofulvin (339 mg,

1.0 mmol) reacted with phosphorylchloride (0.56 mL,
5 mmol) in a solution of dioxane (28 mL), and LiCl (212 mg,
5 mmol) was added. Then themixturewas refluxed for about
30 min, cooled to room temperature and sat. aq. sodium
carbonate was added until it is slightly basic (pH 7–8). Then
extracted with DCM (3 × 20 mL) and the combined organic
phases were dried by sodium sulphate anhydrous and
concentrated. The residue was purified by column chroma-
tography DCM and the white solid (121 mg) was obtained,
yield 45 %. This white solid was recrystallized to obtain
colourless crystals from solution (DCM:methanol 5:1) by
natural cooling method at room temperature.

2 Experimental details

A suitable crystal was selected and tested on a Xcalibur, Eos,
Gemini diffractometer. Using OLEX2,1 the structure was
solved with the SHELXT2 structure solution program using
Intrinsic Phasing and refined with the SHELXL3 refinement
package using Least Squares minimisation.

3 Comment

Griseofulvin, a natural product, is the first oral antifungal
agent which was used for the treatment of dermatomycoses
in humans.6 Hundreds of griseofulvin analogues have been

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: CuKα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Xcalibur, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: OLEX, SHELX,
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synthesized7 and used for bioactivity screening. Recently, we
found griseofulvin analogues exhibiting excellent antifungal
activities against phytopathogenic fungi.1,8 The title com-
pound (2S,6′R)-4′,7-dichloro-4,6-dimethoxy-6′-methyl-3H-spiro
[benzo-furan-2,1′-cyclohexan]-3′-ene-2′,3-dione was synthe-
sized by using 2′-hydroxy-griseofulvin as starting material,
and the structure was determined by X-ray single crystal
diffraction. It is a key chemical intermediate which was
used for synthesis of the 4′-position griseofulvin
analogues.8

The asymmetric unit of the title structure contains two
crystallographically independent molecules, and one of
these molecules is shown in the figure. In the molecule, the
bond length of Cl1–C1 and Cl2–C12 are 1.731(7) Å and
1.729(6) Å respectively. The angle of O2–C7–C8 is 131.5(5)°, the
bond lengths and angles of the title compound are similar to
the structures of natural product griseofulvin9 and 2′-chloro-
griseofulvin.2 The plane (C8/C9/C10/C11/C12/C13) of benzene
ring and the plane (O5/C4/C7/C8/C13) of furan ring are
approximately in the same plane and their dihedral angle is
only 3.81°. The plane (O5/C4/C7/C8/C13) of furan ring and the
plane (C4/C3/C2) of cyclohexanone present a dihedral angle
of about 79.19°. Cyclohexanone ring (C1/C2/C3/C4/C5/C6) has a
half-chair conformation. All geometric parameters are in the
expected ranges.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . −. . .*
Cl . () . () . () . ()
Cl . () . () . () . ()
Cl . () . () . () . ()
Cl . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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