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Synthesis and Crystal Structure of Bis{u,-2,4,6-tris[bis(2-pyridyl)amine]
-1,3,5-triazine-N,N’ ,N",N""}- tetrachloro-di-zinc(Il)

CHEN Jing-Wen WANG Xiao-Yong WANG Tuo LI Yi-Zhi GUO Zi-Jian*
(State Key Labortory of Coordination Chemistry, Institute of Coordination Chemistry, Nanjing University, Nanjing 210093)

Abstract: A dinuclear Zn(ll) complex CgHsCIN,,Zn,+2CH,0H-2H,0 (1) was synthesized and characterized by X-

ray crystallography. In the complex, two 2,4,6-tris[bis(2-pyridyl)amino]-1,3,5-triazine ligands are bridged together
by two zinc(ll) ions and stacked in a parallel manner. CCDC: 267649.
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The derivatives of 1,3,5-triazine are a class of

important polydentate ligands that offer the potential L
Sy
to. bind mul.tl-metal ions in a certain preorganized ﬁ . ,/kr? o~
trigonal spatial arrangement!". These compounds and “h%§J\“'N)“NAN’
the related metal complexes could provide versatility o / N7 R \ a
— N LR RN
and diversity for supramolecular assembly and hence /zn_,\ ) - /'/m\ “CHAOH - 2H:0)
have been studied extensively in the past few years’., c \ @ L
Moreover, due to the structural similarity of the (“j/“ l’\YN\E\j
parental 1,3,5-triazine ring to purine and pyrimidine, A
. . . ™
these ligands have attracted wide attention for the ex- i \\] r</ |

ploration of biological properties® . We report herein
the synthesis and crystal structure of a 1,3,5-triazine Fig.1 Molecular structure of complex 1

derived dizinc complex (1), in which two 2,4,6-tris[bis 1 Experimental

(2-pyridyl)amino]-1,3,5-triazine  (TBAT) ligands are

pulled together by two zinc ions in a parallel mode. 1.1 Syntheses

The molecular structure of 1 is drawn in Fig.1. The ligand TBAT was synthesized from 2.4.,6-
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trichloro-1,3,5-triazine and 2,2" -pyridylamine accord-
ing to a previously published procedure (Scheme 1)".
Complex 1 was prepared as follows: a suspension of
TBAT (589 mg, 1.00 mmol) in acetonitrile (15 mL)
was added dropwise to a solution of ZnCl, (136.3 mg,
1.00 mmol) in methanol (15 mL) under stirring; color-
less crystalline compound (868 mg) was formed, iso-
lated and dried.
analysis were obtained by slow diffusion between two
layers of the methanol/water solution (5/1, V/V) and

Single crystals suitable for X-ray

dichloromethane at room temperature for several days.
Yield: 59%. Anal. Calcd for CiHssCIN047n, (%): C,
52.76; H, 3.78; N, 21.72. Found (%): C, 52.52; H,
3.68; N, 21.58. FTIR (ecm™): 3 424.8 (br, w), 3 054.7
(w), 3 010.1 (w), 1 642.9 (w), 1589.4 (s), 1539.5 (s),

1462.5 (s), 1 433.1 (m), 1482.9 (s), 1 312.6 (m), 1291.5
(m), 1251.6 (w), 1 135.7 (w), 779.2 (w), 744.1 (w), 667.6
(w).
1.2 Determination of crystal structure

A block single crystal of 1 with approximate di-
mensions of 0.3 mm X 0.3 mm x 0.3 mm was selected
for X-ray diffraction analysis. The diffraction data
were collected at 293 K on a Bruker Smart Apex CCD
area detector using graphite monochromatized Mo Ko
radiation (A=0.071 073 nm) by ¢-w scans. The col-
lected data were reduced using the SAINT program
and empirical absorption correction was carried out
using the SADABS program. The structure was solved
by direct methods using the SHELXTL-XS program.

Refinement was made by full-matrix least-square

E ‘Jh\ N method on F? using the SHELXTL-XL program for all
< i ~ r{’““f ’ data with anisotropic thermal parameters for non-hy-
T‘A;N\ | q'/%\[_’m]f%] totuene ot j -\:/ o ﬁ drogen and isotropic parameters for hydrogen atoms®.
e AT RS TN TN The crystal structure data and refinement parameters
h@ k;r of complex 1 are shown in Table 1.
Y CCDC: 267649.
Scheme 1 Synthesis of TBAT
Table 1 Crystallographic data and refinement parameters of complex 1
Formula CesHagClN2Zn, - 2CH;0H - 2H,0 || 6 range for data collection / (°) 2.0~26.0
M, 1 549.94 Index ranges _losh<1l,-16<k<17,-27T<[<26
Temperature / K 293 Reflections collected/unique 7 595/ 6 533 [R,,=0.033]
Crystal system Monoclinic F(000) 1592
Space group P2/c w/ mm™ 0.817
a/ nm 1.347(2) Max. and min. transmission 0.82 and 0.78
b/ nm 1.434(2) Data / restrains / parameters 759517017470
¢/ nm 2.219(3) Goodness-of-fit on F? 1.084
B/ 115.17(6) Refinement method Full-matrix least-squares on F?
V / nm? 3.878(9) R indices [[>20] R,=0.049 6, wR,=0.143 2
VA 2 R indices (all data) R=0.059 3, wR,=0.147 7
D,/ (g-em™) 1.327 Largest diff. peak and hole / (e*nm™) 580 and —640
Crystal size / mm 0.24 x 0.26 x 0.30

2 Results and discussion

Complex 1 crystallizes in a monoclinic P2,/c space
group with a molecular formula of CgHgCLN,Zn, +
2CH;0H -2H,0. The crystal structure of 1 with the
atom labeling scheme is shown in Fig.2 and the se-
lected bond lengths and angles are given in Table 2.
The X-ray crystallographic study shows that 1 contains
two hexa-coordinated zinc atoms that distort slightly

from the octahedral geometry. Specifically, the distort-

ed octahedral geometry was formed by two pyridyl-N
atoms from different TBAT ligands at axial positions
and two other pyridyl-N atoms from different TBAT
and two Cl atoms at equatorial positions. The distortion
is due to the twisted coordination of the rigid TBAT lig-
ands. The axial angle N1-Zn1-N5A is 179.1(1)°. Among
the four equatorial angles around the zinc atom, angle
N2-Zn1-N4A [101.9(2)°] is larger than the other three
angles Cl1-Zn1-N4A, Cl1-Zn1-Cl2 and Cl2-Zn1-N2
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Table 2 Selected geometric parameters (nm, °)

Znl1-Cl1 0.213 4(3) 7Zn1-N1 0.210 4(4) Zn1-N4A 0.207 8(4)

Znl-C12 0.208 7(3) Zn1-N2 0.207 3(4) Zn1-N5A 0.206 4(4)
N1-Znl-N5A 179.1(1) N2-Zn1-N5A 91.0(1) C12-Zn1-N2 86.1(1)
N1-Znl-N2 88.3(1) N4A-Zn1-N5A 89.6(1) Cl1-Znl-C12 86.3(7)
N1-Zn1-N4A 91.1(1) Cl1-Zn1-N5A 90.3(1) Cl1-Zn1-N4A 85.6(1)
Cl1-Zn1-N1 90.3(1) CI2-Zn1-N5A 92.7(1)
C12-Zn1-N1 86.7(1) N2-Zn1-N4A 101.9(2)

Table 3 Hydrogen-bond geometry (nm, °)

D-H--A D-H DA D-H--A
O1-HIA---02 0.084 0 0.255 0 0.316 9(8) 132.00
02-H2D---01 0.085 0 02320 0.316 9(3) 180.00
03-H3C---02 0.085 0 02510 0.335 9(8) 172.00
C1-H1---Cl1 0.093 0 0.268 0 0.313 2(6) 111.00
C4-H4---02 0.093 0 02450 0.336 8(8) 168.00
C12-H12---N1 0.093 0 0.259 0 0.308 8(7) 114.00
€22-H22---CI2 0.093 0 0.260 0 0.311 3(6) 115.00

(ca 86°). The sum of the four angles is 359.9°, typical
for the ideal octahedral value of 360°. The equatorial
Zn-N length is 0.207 3 nm and 0.207 8§ nm respec-
tively, which is comparable to the Ni-N bond distances
in a similar dinuclear nickel (I complex of TBAT
[0.206 5(2) nm, 0.208 2(2) nm and 0.209 9(2) nm]®.
Compared with a square-pyramidal trinuclear copper
(I complex of TBAT, the Zn-N bond length is some-
what longer than that of Cu-N [0.201 6(4)~0.203 7(4)
nm], but the equatorial Zn-Cl bond length [0.213 4(3)

fo[ I

Fig.2 Crystal structure of complex 1 with the selected
atomic numbering scheme
The displacement ellipsoids are drawn at the
30% probability level.

nm and 0.208 7(3) nm] is shorter than that of Cu-Cl
[0.238 2(1)~0.240 7(1) nm] in the trinuclear copper(Il)
complex!"”.  The axial bond length of Zn-N in 1 is
0.206 4(4) nm and 0.210 4(4) nm respectively, which
is comparable to that of the equatorial Zn-N length,
and also, to the axial Zn-N bond length in a tetranu-
clear zinc complex with the same coordination geome-
try [0.214 6(2) and 0.214 0(0) nm]"". In short, all the
bond lengths and angles in complex 1 are within
the normal ranges for this type of geometry. Two
disordered water molecules and two methanol
molecules are co-crystallized with the neutral complex

nucleus.
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