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Abstract
C16H12ClFO5, monclinic, P21/c (no. 14), a = 14.7536(6) Å,
b = 7.8281(3) Å, c = 14.0501(7) Å, β = 111.174(5)°,
V = 1513.13(12) Å3, Z = 4, Rgt(F ) = 0.0367, wRref (F 2) = 0.0865,
T = 296(2) K.

CCDC no.: 2251407

Themolecular structure is shown in thefigure. Table 1 contains
crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of materials

2-Chloro-4-fluorobenzoyl chloride (1.86 g, 0.12 mol) was
added dropwise under stirring into the mixture of methyl
4-hydroxy-3-methoxybenzoate (1.82 g, 0.01 mol), K2CO3

(2.76 g, 0.02 mol) and CH2Cl2 (20 mL) at 0 °C. The mixture was

reacted for 3 h (monitored by TLC) then washed with water.
CH2Cl2 was removed by steam distillation, colorless product
was produced. Yield 90.6% (based on methyl 4-hydroxy-
3-methoxybenzoate). The crystals were obtained by evapo-
rating ethyl acetate slowly at room temperature.

2 Experimental details

All H atoms were included in calculated positions and
refined as riding atoms, with C–H = 0.90–0.97 Å with
Uiso(H) = 1.5 Ueq(C) for methyl H atoms and 1.2 Ueq(C) for all
other H atoms.

3 Comment

Vanillic acid derivatives possess anti-inflammatory, anti-
bacterial activity and have attracted the attention of the
pharmaceutical industry [5–7]. However, its poor fat

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

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

Programs: Bruker [], SHELX [, ], Diamond []
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solubility and instability hinder its application. So it is
necessary to modify their structures. Wang et al. have
synthesized two 4-alkyl methyl vanillic acid derivatives
[8, 9] and also methyl 4-(benzyloxy)-3-methoxybenzoate
[10]. We have synthesized methyl 4-acetoxy-3-methoxybenzoate
[11]. As part of our ongoing studies on phenolic acid derivatives
fungicides [12–16].

In the molecules of the title structure, bond lengths
and angles are very similar to those given in the literature
for methyl 4-acetoxy-3-methoxybenzoate [11–13]. In the
title structure, the dihedral angle formed by the C3–C8
phenyl plane, the C11–C16 phenyl plane, the carboxylate

group C2–O1–O2 plane and the carboxylate group C10–O4–
O5 plane are 6.7°, 81.8° and 76.7°, respectively. The torsion
angles of C3–C2–O1–C1, C6–C7–O3–C9, C7–C6–O4–C10 and
C11–C10–O4–C6 are 175.4°, 177.0°, −70.7° and 164.3°,
respectively.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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