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[N1(H,O)(tptz)(C,04)]-4H,0

1,2 1,2 1,2%
1. 315211
2. 315211
CH;OH/H,0 2,4,6- -1,3.5-  (tptz) Ni(OH),/
NiCO; [Ni(H,O)(tptz)(C,04)]-4H,0. X
[M(H,0)(tptz)(C204)]-4H,0 (M = Co(2) Cu(3) Zn(4)) P1

a=7.760Q2) A b=12.116(2) A ¢=13.031(3) A a=78.76(4)° S=83.84(3)° »=78.69(3)°
V=11753(5) A> Z=2 Dc=1.543 F(000)=562 R,=0.0472 wR,=0.1350 GOF=1.088.
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[1-13], (s) 773(s).
122 [M(H,0)(tptz)(C,04)]-4H,0 (M=Co(2),
1 Cu(3), Zn(4))
2 4 1
12 NiCl,-6H,0. 2
NiCl,-6H,0( ) CuCly  IR(KBr)v(ecm') 3385(s) 3060(w) 1650(vs) 1575
2H,0( ) CoCly-6H,0( (s) 1560(vs) 1540(vs) 1560(m) 1542(m) 1440(s)
) ZnCly( 776(s). 3 IR(KBr)v(cm') 3405(s) 3062
) tptz(Aldrich (W) 1655(vs) 1570(s) 1549(vs) 1428(vs) 1390(s)
) HyC,04( ) 770(s). 4 IR(KBr)v(em ') 3390(s) 3058
(w) 1640(vs) 1572(s) 1549(vs) 1420(s) 1385(m)
FTIR-8900 765(s).
IR KBr Rigaku 1.3 1
R-AXIS Rapid X 0.45 mm><0.34
Bruker D8 Focus X mm><0.17 mm 298 K X
Seiko TG/ MoKa  (1=0.071073
DTA 6300 N, nm) w 3.00°=f0<
Al O3 10 27.48° 11395 4374
‘min”’ 800 (Rin=0.019 4)
12 Lp
12.1 1
0.238 g(1.0 mmol)NiCl,-6H,0 Fourier
2.0mL (1.0 mol-'L™") NaOH
Ni(OH),:xH,0 P T (No.
5 . 0.126 g(1.0 mmol) 2) a=7.760Q2)A b=12.116Q2)A c=
0.312 g (1.0 mmol) tptz 15mL 13.031(3) A a=78.76(4)° =83.84(3)° y=78.69(3)°
15mL V=11753(5) A’ Z=2 Dc=1.543 F(000)=562 R,=
Ni(OH),xH,0 0.0472 wR,=0.1350 GOF=1.088.
(PH 1.72)
J1d 2
0.157¢g . X
2.1
Na,CO; NaOH CH;0H/H,0 Ni(OH), tptz

0.097 g. IR (em™) 3396(s) 3 063(w) 1651(vs) 1576
(s) 1558(vs) 1539(vs) 1435(m) 1394(m) 1375

[Ni(H,0)(tptz)(C204)]-4H,O
Ni(OH), + tptz + H,C,04 + 3H,0
(tptZ)(C204)]'4H20.

[Ni(H,0)
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22
1 2 4
[Ni(H,O)(tptz)(C>04)]
2 Ni tptz C,04%
NiN;0;3 3
N 1 tptz 2 0 C,04
1 O . Ni
153.3(1) 175.9(1)° Ni-N  Ni-O
1.982(2) 2.170(3)A  1.999(2) 2.052
2)A 1 Ni
C,04” C
O (01 03) (1.258(4) A 1.259(3) A)
(02 04) . tptz
3 0.7(2)° 6.4(2)°
C13
tptz
(03)
04 02
R} (5) M (d(05-H 04")=2.774

2 [Ni(H,0)(tptz)(C,04)]

A (O5-H 04™)=151° d(05-H 02")=2.980 3 1
A (05-H 02")=126°) 1 4
[100] (06 07 08 09)
tptz tptz 2
3.1007A 3.4889A (09)
-7 (02) (05)
(010) 2D 3 (d(0O9-H 02)=2.750A d(O5-
1 1 /A /°
Nil-N1 2.170(3) Nil-03 2.049(2) 03-C19 1.259(3)
Nil-N2 1.982(2) Nil-O5 2.052(2) 04-C19 1.227(3)
Nil-N3 2.138(3) 01-C20 1.258(4)
Nil-O1 1.999(2) 02-C20 1.230(4)
NI/Nil/N2 76.3(1) N2/Nil/O3 94.8(1) Nil/03/C19 113.2(2)
N1/Nil/N3 153.3(1) N2/Nil/O5 95.6(1) 01/C20/C19 116.0(2)
N1/Nil/O1 105.0(1) N3/Nil/O1 101.7(1) 01/C20/02 125.7(3)
N1/Nil/O3 93.2(1) N3/Nil/03 90.1(1) 03/C19/C20 119.0(3)
NI1/Nil/O5 89.2(1) N3/Nil/O5 92.3(1) 03/C19/04 126.0(3)
N2/Nil/N3 77.1(1) 0O3/Ni/O5 169.6(1) 02/C20/C19 118.3(3)
N2/Nil/O1 175.9(1) Nil/01/C20 114.2(2)
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2
D-H d (D-H) dH A) <DHA dD A) A
05-H21 0.81(1) 1.94(1) 176(4) 2.756(1) 09"
05-H22 0.88(1) 1.97(1) 151(5) 2.774(1) 04"
05-H22 0.88(1) 2.37(1) 126(2) 2.980(1) 027
06-H23 0.91(1) 2.42(1) 112(2) 2.887(1) 08"
06-H24 0.84(1) 1.93(1) 175(5) 2.764(1) 09™
07-H25 0.87(1) 2.28(1) 125(1) 2.871(1) 09
O7-H26 0.87(1) 1.96(1) 171(2) 2.820(1) 08"
08-H27 0.90(1) 2.69(1) 157(1) 3.532(1) N4#
0O8-H28 0.86(1) 2.04(1) 169(4) 2.883(1) 06
09-H29 0.86(1) 2.02(1) 171(1) 2.871(1) 07
09-H30 0.85(1) 1.91(1) 170(2) 2.750(1) 02

#l=—x+1 —+2 —z+2 #2=x+t1 y z #3=—x+2 —p+1 —=z+1 #4=x+l y z-1 #5=—=x+2

H 09")=2.756 A).

2.3
4 5 1 4
(M=Co(Il) Ni(II)
Cu(Il) Zn(II)). M—Nayerage
b c— M-Oqx
a— . M O N
2.4
1 4
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O-H 165lcm”  1576cm™
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(vs(C=0) 1625cm™ vy(C—
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C-H tptz IR
(W(C-H) 3065cm™) 1535
1560 cm™ C=
C C-H 1350
1450 cm’! tptz IR
770 cm!
C-H
2.5

6 1 4 TG-DTA
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1.4 .
1.3F .
£ 12} .
w0 ]
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F1.0f .
o3 = E
09T 4 — i
0.8 | I I L I L L L L ]
e
0.64 Cf 0.66  0.68 Nf 0.70  0.72 C?ul,o.74 P
B 1242 / pm
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0.225: T T T T T T T T T T
0.220}
0215}
£o0210f
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1 89 214 330 3
325 16.6%
5 16.5%
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4 1 50
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320 2 18.6%
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[M(H,0)(CsN¢H2)(C104)]-4H,0—

or ] or »
20 18 20 ]
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oL 14 L ]
® 60 i K 60+ 4
S 32 - k ]
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e/ °C iR/ °C
6 1 4 TG-DTA
5 . 2 320 “M(C]gN@H]z)(C204)”—>M + C3Ny + 4COT +
389 549 800 “(C3HiN2)™  (M=Ni, Cu)
2— 9,16
tptz  C,04 5.16] [M(H,0)(C;sNgH ,)(C,04)]-4H,0—
W(CoO+C3N4)=30.4%( 28.9%). “M(C1gNeH12)(C204)” + 5H,01
3 167 381 “M(C1gNeH2)(C,04)"—MO + C5Ny +
186 22.7% 3CO7T + “(C1aHN2)”t ( M=Co, Zn ).
16.3%
800 45.8% [1] Collins P F, Diehl H, Smith G F. 2,4,6-tripyridyl-s-
tptz C20427 . triazine as reagent for iron determination of iron in
(Cut+C3Ny) 31.5% 28.1% limestone, silicates and refractories[J]. Anal Chem, 1959,
31:1862-1 867.
[2] Cotton S A, Franckevicius V, Mahon M F, et al.
4 114 167 352 3 Structures of 2.,4,6-tria-pyridyl-1,3,5-triazine complexes
.80 310 17.9% of the lanthanoid nitrates: a study in the lanthanoid
16.2% . contraction[J]. Polyhedron, 2006, 25:1 057-1 068.
3] Gupta N, Grover N, Neyhart G A, et al. Synthesis and
320 800 TG B3] Gupta N, Grov y y
properties of new DNA cleavage agents based on Oxoru-
0
28.6% (ZnO+ thenium(IV)[J]. Inorg Chem, 1993, 32:310-316.
31.2% . [4] Zhang L, Lii X Q, Zhang Q, et al. Coordination modes of
1 4 diphosphines in silver(I)-diphosphine complexes mediated
itz C, 042, by 2.,4,6-tri(2-pyridyl)-1,3,5-triazine(tptz)[J]. J Mater Chem,

2005, 30:76-81.
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Synthesis, Complex and Characterization of [Ni(H,O)(tptz)(C,04)]-4H,0

PAN Wei-juan'?, XIE Hong-zhen'?, ZHENG Yue-qing'*"

( 1.The State Key Laboratory Base of Ningbo Novel Functional Materials and Preparation Science, Ningbo 315211, China;

2. Faculty of Materials Science and Chemical Engineering, Ningbo University, Ningbo 315211, China )

Abstract: Reaction of 2,4,6-tris(2—pyridyl)—1,3,5—triazine(tptz), oxalic acid and freshly prepared Ni(OH),/
Ni,CO; in CH30H/H,O solution yields the title complex [Ni(H,O)(tptz)(C,04)]-4H,0. Single crystal X-ray

diffraction indicates that it crystallizes isostructurally with Co, Cu, Zn analogues, in the triclinic space group
P1with the cell dimensions a=7.760(2) A, b=12.116(2) A, c=13.031(3)A, a=78.76(4)°, f=83.84(3)°, y= 78.69(3)°,
V=1175.3(5) A3, 7Z=2, Dc=1.543, F(000)=562, R1=0.0472, wR,=0.1350, GOF=1.088. IR and thermal behaviors

of the four isostructural complexs are discussed.

Key words: Ni(Il)complex; 2,4,6-tris(2-pyridyl)-1,3,5-triazine (tptz); synthesize; crystal structure

CLC number: 0641

Document code: A



