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Hydrothermal Synthesis, Structure and Thermal Stability of Double Chains
Nickel Coordination Polymer {[Ni(4,4’-bipy)(3,5-DMBA),(CH;OH),] -
[Ni(4,4’-bipy)(3,5-DMBA),(CH;OH),1}.
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Abstract: One double chains nickel(Il) coordination polymer has been synthesized and characterized in the solvent
mixture of water and methanol with 3,5-dimethylbenzoic acid, 4,4’ -bipyridine and nickel perchlorate anhydrous.
Crystal data for this complex: Triclinic, space group P1, a=1.13449(12) nm, b=1.137 81(12) nm, ¢=1.238 25(13)
nm; «=100.374 0(10)°, B=109.481 0(10)°, y=101.403 0(10)°, V=1.423 8(3) nm®, D.=1.314 g-cm™, Z=1, F(000)=
592, final GooF=1.029, R,=0.039 6, wR,=0.106 4. The complex involves two solvent molecules, two waters or two
methanols. There are double similar structure chains in the whole crystal structure. The crystal structure shows
that the nickel ion is coordinated with two nitrogen atoms of one 4,4’ -bipyridine molecule and four oxygen atoms
from two 3,5-dimethylbenzoic acid molecules and two methanol (or water) molecules respectively, forming a
distorted octahedral coordination geometry. The two chains linked with hydrogen bond, forming three dimensional

network double chains structures. The result of TG analysis shows that the title complex was stable under 210.0 °C.

CCDC: 724509.
Key words: nickel(ll) complex; crystal structure; thermal stability analysis
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1.1 i FIF{L R

A 4,47 IR I BE (bipy) o 3 B 2053, 5-— T Ak
KR (3,5-DMBA) ; Z A AL AN 3y Ak 27 4l e SR
A ),

4% . B AR 5 H FTIR-8700 4141 635 4% (4 000~
400 e¢m™),Bruker SMART Apex-1I CCD 5 & 7 4
X, PE-2400(I 24 7T 3 73 Hr A%, Jb 507 XT4 XH B

Pl 0 7 A PRT-2 B 3R ER 73 A A (Ab BT 27 AR
w0,

12 EEMHER

5644 1 mmol Ni(ClO,),.2 mmol 3,5-—H JEoRH
2 43 ) BE A R B KA T, SRR TR A e —
HIEFE 4~5 h, R E2EFIRGHEL 2L ] 25 mL
KIRZEN A K E AT 1 mmol 4,4 -BE 1k
WE AR SRR O T IR A R T E pH=6.0~

7.0, BEFEE,F 235 CHEIE RN 72h, 885 LA S °C-
h' BERER, FEEHES T X LR mai 5
BT 8 (A, ST T % CsHoNuNiLO,, Y THFEAE
(%):C 61.84,H 5.73 N 4.97; S (%):C 61.79,H
5.72,N 4.96, m.p.”4 289.5~291.0 °C, IR F= 2 Wi e
(em™)4 ;3 485(w),2916(s), 1 609(vs), 1 541 (vs), 1491
(s),1396(vs),1418(vs),1396(vs),1273(m), 1221 (vs),
1070(w),812(m),791(vs),754(s),634(m),548(m) , 446(w).,
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PRI A 037 mmx0.21 mmx0.09 mm 540
JH Bruker SMART Apex- I CCD b fi 417 AL AT 47T
PSR 7E 295(2) K FH Mo Ka $34:(1=0.71073
nm), Pk o 33 77 NAE 2.24° <9<25.50°50 Fl 2Lk
10915 AT I L, Hrb 5265 AT RU(R,=
0.0199),4 271 > Al WEEAT S s [1>20 (D)) T 2549 53
PrZs Mg e, 28R4 Lp B+ F 28 56 02 5
IE, SRS R A SHELXS-97 & /3 OV B #2 1 ff
th, Z5HRE & R SHELXL-97 F2 /570 XF & J5t + il
A SR T SR FH A5 1 [ 4 0 2% 1) S T B L
HEAT A B /N IR EAE IE Jw=1/[SA(F,)+(0.051 5P+
0.906 4P|, H th P=(F?+2F?/3, (Al0),.=0.000,S =
1.032, BCEWI Ak 8355 T3 1,

CCDC 724509,
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Table 1 Crystallographic data of the title complex

Empirical formula CssHeuNyNi,O o
Formula weight 1 126.55
Color Blue

Size / mm 0.37x0.21x0.09
0 range for data collection / (°) 2.24~25.50
Crystal system Triclinic
Space group Pl

a/ nm 1.134 49(12)
b / nm 1.137 81(12)
¢/ nm 1.238 25(13)
al (%) 100.374 0(10)
B/(° 109.481 0(10)

v /(% 101.403 0(10)
V I nd® 1.423 8(3)

D./ (grem?) 1314

A 1

F(000) 592

# (Mo Ka) / mm™ 0.72
Reflections collected 10 915
Independent reflections (R;,) 5265 (0.019 9)
Final GooF 1.029

R, wR; [[>20(1)] 0.0396, 0.1064
R\, wR; (all data) 0.0507, 0.1130
Largest difference peak and hole / (e-nm™) 1 038, =705
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IR GG R G WTE 3485 em™ M A — iR
7 56 A WG AL 06 |2 R v O ) R I SC 06 i
HYFE 16091396 em™ &b H BT 25 0 B0 FR A

245 % 2l FHO6E B 4 4R 30 Ol | 5 A Bk 3,5-—
I X R A v,.=1628 em™ 1 v,=1396 em™ #H kb
RAETHRWES, B AT RILAE TS
BOEETEAM, BREYT Av=217 cm™ (Av=
,(CO0") -, (COO) KT 200 ecm™, KWL A4y 2.
PRELAIUO FE 1541,1418,791 F1 634 cm™ b ELT
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Fig.1 ~ Structure unit of the title complex
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Carbon atoms of the 3,5-dimethylbenzoic acid omitted for clarity
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Fig.2  Structure of double chains of the title complex
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Ni(1)-0(1) 0.203 9(2) Ni(1)-O(1A)
Ni(1)-0(34) 0.209 48(19) Ni(1)-N(1)
Ni(2)-0(4) 0.205 70(19) Ni(2)-0(4B)
Ni(2)-0(6B) 0.207 78(18) Ni(2)-N(2B)
0(1)-C(12) 0.126 7(3) 0(2)-C(12)

0(1)-Ni(1)-O(1A) 180.0(11) 0(1)-Ni(1)-0(3)

0(1)-Ni(1)-0(3A) 90.95(8) O(1A)-Ni(1)-0(3A)
0(1)-Ni(1)-N(1) 90.37(9) O(1A)-Ni(1)-N(1)

O(3A)-Ni(1)-N(1) 91.59(8) O(1)-Ni(1)-N(1A)

0(3)-Ni(1)-N(1A) 91.59(8) 0(3A)-Ni(1)-N(1A)

0(4)-Ni(2)-0(4B) 180.00(1) 0(4)-Ni(2)-0(6)
0(4)-Ni(2)-0(6B) 88.96(8) 0(4B)-Ni(2)-0(6B)
0(4)-Ni(2)-N(2B) 90.58(8) 0(4B)-Ni(2)-N(2B)

O(6B)-Ni(2)-N(2B) 91.85(8) 0(4)-Ni(2)-N(2)

0(6)-Ni(2)-N(2) 91.85(8) 0(6B)-Ni(2)-N(2)

0.203 9(2) Ni(1)-0(3) 0.209 48(19)
0211 8(2) Ni(1)-N(1A) 0211 8(2)
0.205 70(19) Ni(2)-0(6) 0.207 78(18)
0.213 2(2) Ni(2)-N(2) 0.213 2(2)
0.125 6(3)
89.05(8) O(1A)-Ni(1)-0(3) 90.95(8)
89.05(8) 0(3)-Ni(1)-0(3A) 180.00(1)
89.63(9) 0(3)-Ni(1)-N(1) 88.41(8)
89.63(9) O(1A)-Ni(1)-N(1A) 90.37(9)
88.41(8) N(1)-Ni(1)-N(1A) 180.00(13)
91.04(8) O(4B)-Ni(2)-0(6) 38.96(8)
91.04(8) 0(6)-Ni(2)-0(6B) 180.0
89.41(8) 0(6)-Ni(2)-N(2B) 88.15(8)
89.41(8) O(4B)-Ni(2)-N(2) 90.59(8)
88.15(8) N(2B)-Ni(2)-N(2) 180.000(1)

Symmetry transformations used to generate equivalent atoms: i: —x, —y+2, —z; ii: —v+1, —y+1, —z+1; 11l —x+1, —y+2, —z; iv: —+1, -y, —z+1.
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7351 90.95(8)° .89.05(8)° .89.05(8)° .90.95(8)° , At
BB AR 360.00°, KB 0(1).0(1A).0(3).0(3A),
Ni(D) i PR 4 b A7 & 5 N(1) 5 &b T AR E AL
H I 0(1).0(1A).0(3).0(3A) IH] (1 H#E /A ¥ 4538 T
90°, Ud B Ni(1)JL-T-4b - I i) vhco X ARl | S
1 N(1)-Ni(1)-N(1A) .O(1A)-Ni(1)-O(1)F1 O(3A)-Ni(1)-
03B JLF-4F 180°, BEH] Ni(1) It LT 4b T 3 5%
XL TE M L B, RL B BRI LA | 4%
i (o7 JE - 5 B (D Z [ BT — A~ LR A v X AR
N TR 1 A0 5 85 D e A 9 AU 1 =2 T A —
JE 1 22 51, Ni (1)-0 (1)=0.203 9 (2) nm,Ni(1)-0(3) =
0.209 48(19) nm , i # §# 50 T J5 & 9B BLWTR
i 41 TG 52 B ) i T FR R 43 T A T A7 g

AR S BC A Y 2 s AR R R OK 43 T2
Z 5T RAL, I AE A R ZE R T A7 AE 2 SR 451
FA B |2 A0 0 o U R TE S DB I =
Y AR 0 XL AR A AE T AR ) 4
I PR B AU 5 BE A K 4y (B By T, AU
0(6)-H(2w)---O(5)F1 O(3)-H(3D)--- O(2A) ) 5 < 53 51
}0.263 2(3) 1 0.261 5(3) nm, 58 1 43 5 K 167.1°F1
163.9°; [A] I} 7E AN [m] (1) 4 A SBEVE T, &V O(6)
~H(1w)---O2B) B # K 24 0.278 0(3) nm, 5 1 K

[Ni(C.1oHgN) (CoHy0,),(CHLOH), - [Ni(C.gHgN,) (CoHy0,),(H,0),]
260~300 °C
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