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A new anilido-imine compound containing o-OMe-anilinyl
derived from an unexpected adduct: Synthesis, crystal
structure and its coordination capability
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1. Introduction

Various types of metal complexes, such as Y(III) [1],
Zn(II) [2], Al(III) [3], B(III) [4], Ni(II) [5], Cu(II) [6–8] with
chelating anilido-imine (Fig. 1, I) ligands have received
extensive attention in recent years due to their applica-
tions in coordination chemistry and catalysis. The anilido-
imine compounds have similar frameworks and combine
the steric and electronic features of the b-diketiminate
(Fig. 1, II) and salicylaldiminato (Fig. 1, III) ligand frame-
works extensively researched in bioinorganic and transi-
tion metal chemistry [9,10]. The general method for the
synthesis of anilido-imine compounds involved the con-
densation of the ortho-fluorobenzaldehyde with 1 equiv of
amine to form a Schiff base and the subsequently
nucleophilic substitution of the Schiff base by aromatic

amide lithium (Scheme 1). Previously, we have reported
the luminescent properties and coordination chemistry of
Zn(II) complexes supported by anilido-imine and salicy-
laldiminato ligands [2c,11]. As part of our continuing
study, we designed a new multidentate anilido-imine
compound (Fig. 1, 2) containing o-OMe-anilinyl, which has
two N and two O donor atoms and could be used to
synthesize polynuclear metal complexes with Zn(II) ions.
Thus we tried to synthesize ortho-C6H4F(CH5NC6H4OMe-
2) with ortho-flurobenzaldehyde and 2-methoxyaniline as
the starting materials according to the literature [1].
However, a new compound 1 with formula ortho-
C6H4F[CH(NHC6H4OMe-2)2] was always obtained.

As we know, the reaction of 1,2-diamine with
substituted aldehydes produces the corresponding imida-
zolidine, which are the intermediates for the synthesis of
substituted dihydroimidazole [12]. To the best of our
knowledge, there are few reports on the reaction of amine
with substituted aldehydes to form the phenylmethane-
diamine. Furthermore, compound 1 was readily converted
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A B S T R A C T

A new compound, ortho-C6H4F[CH(NHC6H4OMe-2)2], 1, was obtained with ortho-

flurobenzaldehyde and 2-methoxyaniline as the starting materials. Compound 1 was

readily converted into ortho-C6H4(2-OMeC6H4)(CH5NC6H4OMe-2) 2 after treatment with

1 equiv of n-BuLi. Treatment of compound 2 with 1.5 equiv of ZnEt2 afforded the trinuclear

zinc complex 3 by alkyl elimination and alkylation of the imino group of the ligand. The

molecular structures of two new organic compounds and of the trinuclear zinc complex

were determined by single-crystal X-ray diffraction. The dianionic ONNO tetradentate

ligands derived from compound 2 coordinate to zinc ions in four to five coordination

modes, forming distorted tetrahedral and trigonal–bipyramidal geometry around three

metal centers.
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into the anilido-imine compound by treatment with n-
BuLi. The new anilido-imine compound could be used as a
potentially multidentate ligand for preparing polynuclear
metal complexes. Herein, we wish to report the synthesis
and characterization of a new multidentate anilido-imine
compound containing o-OMe-anilinyl and the correspond-
ing zinc complex, as well as their specific structural
features.

2. Experimental

2.1. General comments

All organometallic reactions were performed using
standard Schlenk techniques under a high-purity argon
atmosphere or glovebox techniques. n-Hexane, THF, and
toluene were dried by refluxing over sodium and
benzophenone and distilled under argon prior to use. n-
BuLi was purchased from Aldrich and used as received. 1H
and 13C NMR spectra were measured using a Varian
Mercury-300 or Bruker Avance 500 NMR spectrometer.
The elemental analyses were performed on an Elementar
Vario EL cube analyzer. IR spectra were recorded on an
IRAffinity-1 spectrometer using KBr pellets. All melting
points were determined by an X-5 micro-melting point
apparatus and are uncorrected.

2.2. Synthesis of ortho-C6H4F[CH(NHC6H4OMe-2)2] (1)

A mixture of ortho-flurobenzaldehyde (5.00 mL,
47.5 mmol) and 2-methoxyaniline (10.70 mL, 95.0 mmol)
in n-hexane (50 mL) was stirred at room temperature
overnight. A lot of white solid is formed. The mixture was
filtered and washed with n-hexane (4 mL � 3) under
reduced pressure. The white solid product was dried in
vacuo. Yield: 15.90 g, 95.0%. mp 76–78 8C. Anal. calcd for
C21H21FN2O2 (352.4): C 71.57, H 6.01, N 7.95. Found: C

71.58, H 5.91, N 7.95%. 1H NMR (300 MHz, DMSO-d6,
298 K): d = 3.74 (s, 3H, OCH3), 3.80 (s, 2 � 3H, OCH3), 4.67
(br, 2H, ArNH), 6.48–6.54 (m, 1H), 6.60–6.69 (m, 2H), 6.77
(dd, 1H, J = 1.2 Hz, 9.0 Hz), 6.97 (dt, 1H, J = 1.2 Hz, 9 Hz),
7.08 (dd, 2H, J = 1.5 Hz, 8.1 Hz), 7.19–7.25 (m, 1H), 7.32–
7.39 (m, 2H), 7.57–7.64 (m, 1H), 8.08 (dt, 1H, J = 1.8 Hz,
9 Hz), 8.71 (s, 1H) ppm. 13C NMR (75 MHz, DMSO-d6,
298 K): d = 55.1 (OCH3), 55.5 (OCH3), 110.5, 112.1, 113.8,
116.1, 120.5, 120.8, 120.9, 124.8, 124.9, 127.0, 127.7, 127.8,
133.4, 133.6, 137.6, 141.0, 146.3, 151.8, 153.8 ppm. IR (KBr,
cm�1): y 3425 (N–H), 3364 (N–H), 3065, 3042, 3016, 2962,
2936, 2902, 2834, 1844, 1802, 1598, 1507, 1487, 1458,
1419, 1361, 1339, 1320, 1251, 1243, 1224, 1176, 1151,
1136, 1123, 1104, 1088, 1061, 1051, 1019, 949, 897, 855,
832, 810, 779, 763, 732, 647, 591, 521, 461.

2.3. Synthesis of ortho-C6H4(2-OMeC6H4)(CH5NC6H4OMe-

2) (2)

A solution of n-BuLi (8.9 mL, 1.60 mol/L, 14.2 mmol) in
n-hexane was added to a solution of ortho-
C6H4F[CH(NHC6H4OMe-2)2] (5.00 g, 14.2 mmol) in THF
(40 mL) at –78 8C. The mixture was allowed to warm to
room temperature and stirred for four days. The reaction
was quenched with H2O (20 mL). The water phase was
extracted with ethyl ether (20 mL � 2). The combined
organic phase was dried over anhydrous MgSO4 and
evaporated to dryness to give the crude product as a
brown–red oil, which was further purified by column
chromatography on silica gel with ethyl acetate/petroleum
ether (1:2 in volume) as the eluent to give the pure product
as yellowish crystals (4.10 g, 87.0%). mp 78–80 8C. Anal.
calcd. for C21H20N2O2 (332.4): C 75.88, H 6.06, N 8.43.
Found: C 75.84, H 6.04, N 7.97%. 1H NMR (500 MHz, CDCl3,
298 K): d = 3.90 (s, 2 � 3H, OCH3), 6.83 (t, 1H, J = 7.0 Hz),
7.03 (m, 5H), 7.14 (dd, 1H, J = 1.5, 8.0 Hz), 7.21 (dt, 1H,
J = 1.5, 7.0 Hz), 7.29 (m, 1H) 7.38 (d, 1H, J = 12.5 Hz), 7.45
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Fig. 1. Molecular structure of anilido-imine (I), b-diketiminate (II), salicylaldiminato (III) and object compound (2).
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Scheme 1. Synthetic routes for anilido-imine compounds.
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