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Abstract
C27H27Cl2N3O6Ti, monoclinic, P21/c (no. 14), a = 11.609(4) Å,
b = 21.476(7) Å, c = 13.504(4) Å, β = 109.881(9)°,V = 3166.2(18) Å3,
Z = 4, Rgt(F ) = 0.0623, wRref(F 2) = 0.1945, T = 100(1) K.

CCDC no.: 2112802

The crystal structure is shown in the figure. Table 1 con-
tains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of materials

The ONON ligand L1: 6,6′-(((2-(dimethylamino)ethyl)azanediyl)
bis(methylene))bis(2-chloro-4-methyl phenol) was prepared
according to the general procedure for 24 h as a white solid in
a yield of 86% [3]. The corresponding [ONON]-type Ti(IV)

chelate was synthesized according to reported method [4].
Under anN2 atmosphere, L1 (2.5 mmol, 1000mg) was dissolved
in anhydrous tetrahydrofuran (40mL), Ti(OiPr)4 (2.5 mmol,
0.74mL) was then added to the solution. The reaction was
stirring at room temperature for 1 h, 2.6-dipicolinlic acid (Dipic)
(2.5 mmol, 417.8mg)was added and the reactionwas continued
stirring for 4 h while monitoring the reaction progress by
TLC. Upon completion, [L1Ti(IV)(Dipic)] was separated by flash
column chromatography (petroleum ether/ethyl acetate = 3/1
and dichloromethane/methanol = 10/1) to obtain a red solid
(2.2 mmol, 1352.8mg, 89%). Suitable crystals for X-ray diffrac-
tion measurements were obtained by slow diffusion of
n-hexane to a dichloromethane solution of [L1Ti(IV)(Dipic)] at
room temperature.

Table : Data collection and handling.

Crystal: Red block
Size: . × . × .mm
Wavelength: Ga Kα radiation (. Å)
μ: .mm−

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

Programs: Bruker programs [], SHELX []
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2 Experimental details

H atoms bonded to C atoms were positioned geometrically
with C–H = 0.95 Å (aromatic), 0.99 Å (methylene) and 0.98 Å
(methyl) and refined in a riding mode [Uiso(H) = 1.2 UeqC
(aromatic and methylene)], 1.5 UeqC(methyl).

3 Comment

Titanocene dichloride ([Cp2Ti(IV)Cl2], TDC) [5] and Budotitane
((bis-(1-phenyl-1,3-butanedione)Ti(IV)) [6] entered clinical
trials as antitumor drugs, but eventually failed due to their
insufficient aqueous stability. In recent years, Salan Ti(IV)

alkoxyl complexes have been widely studied as alkene
polymerization catalysts and antitumor drugs [7, 8]. As a
second chelating ligand, [SalanTi(IV)(Dipic)] formed by Dipic
not only has excellent anti-tumor activity in vitro and in vivo,
but also significantly improves its aqueous stability [9].
Based on its excellent stability, its radioisotopic complex
[45Ti][SalanTi(IV)Dipic] is allowed to be used as a PET probe
[10] and could via sonogashira reaction introduced alkynyl
to enhance antitumor activity [11]. The [ONON]-type ligand is
similar with Salan but has a flexible pendant donor side arm
havingO, N, O atoms on the backbonewith aN atom from the
pending arm. Studies on the antitumor activity of [ONON] Ti
bis-chelates are relatively limited, to the best of our knowl-
edge only one study has reported its antitumor activity [4].
Reported in this article [L1Ti(IV)(Dipic)] showed excellent
antitumor activity against Hep G2 and Hela S3 cell lines.

As shown in the Figure, the central Ti cation is seven-
coordinated by three nitrogen atoms and four carboxylate
oxygen atoms, forming a distorted penta-dentated bipyra-
midal geometry. The bond lengths of four Ti–O and three Ti–
N are ranging from 1.847(2) to 2.085(2) Å and from 2.194(2) to
2.363(2) Å, respectively.

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

x y z Uiso*/Ueq

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

Table : (continued)

x y z Uiso*/Ueq

Cl . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
Ti . () . () . () . ()
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