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Synthesis, Crystal Structure and Thermal Stability of Ni(l) Complex
with 2-[[(4-Pyridyl)methyl]thio]-1H-benzimidazole
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(Key Laboratory of Eco-Environment-Related Polymer Materials of Ministry of Education,
Key Laboratory of Polymer Materials of Gansu Province, College of Chemistry and Chemical Engineering,
Northwest Normal University, Lanzhou 730070, China)

Abstract: A nickel (I complex [NiL,(NCS),(CH;OH),] (L =2-[[(4-Pyridyl)methyl]thio]-1H-benzimidazole) was
synthesized and characterized by IR spectra, X-ray diffraction and TG analysis. Crystal data for this complex:
monoclinic, space group P2,/n, a=0.94420(12) nm, b=1.35733(17) nm, ¢=1.34164(17) nm, $=97.983 0(10)°, V=
1.702 8(4) nm®, Z=2, F(000)=748, D.=1.407 g-cm™, Final GooF=1.027, R,=0.0468, wR,=0.107 1. The crystal
structure shows the nickel(Il) atom is six-coordinated with two nitrogen atoms from two 2-[[(4-Pyridyl)methyl]thio]-
1H-benzimidazole, the other two nitrogen atoms from two thiocyanate radical and two oxygen atoms from methanol

molecules. The double-chain one dimensional motifs are formed by hydrogen bonds N---H-O conecting different

nickel(Il) units. CCDC: 792992.
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Table 1 Crystallographic date of the title complex

Empirical formula C3H3oNiNgO,S4 A 2

Formula weight 721.57 D./ (g-em™) 1.407
Temperature / K 296(2) F(000) 748

Wavelength / nm 0.071 073 Crystal size / mm 0.25x0.24x0.22
Crystal system Monoclinic Limiting indices -10sh<sll,-l6sk<14,-15=<<15
Space group P2i/n Reflections collected 9 540

a/ nm 0.944 20(12) Independent reflections (R;,) 2 856 (0.047 2)
b / nm 1.357 33(17) Final GooF 1.027

¢/ nm 1.341 64(17) Ry, wRy (I>20(1)) 0.046 8, 0.095 6
B1(°) 97.983 0(10) Ri, wR; (all data) 0.073 8, 0.107 1
V /[ nm’ 1.702 8(4)
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Fig.1 Molecular structure of the title complex
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Fig.2 One-dimensional chain structure of the title complex

M ERRZEFSEL 1 AT A PO R R T 2-
[[(4-PHe W2 ) FF S 8L - LH - 5 R mee i 50 R AR S R it
S FARG, T Ni(DJE R IS EAL, 4055 2 A
2-[[(4-PHk I ) FY BE 1838 - 1 -5 - DK E 1% 2 4> N 1~
2 MR AR AT 2 A4S N R 2 SH B Y 2
A0 JRFEAL, JE R SELA N ER, Hod N4 |
N4A .01 ,01A &b T 7738 f7 ¥ (Ni1-N4 0.2022(3) nm,
Nil-01 0.2102 (2) nm),N1 N1A &b F-%f w37 & (Ni1-
N1 0.2134(3) nm), T 0 5 Ni (WECARESI L N 5
Ni (ECALBE Ty %, PR Ni-N S8 .48 Ni-O 4,
Nil-N4 BB I Nil-01 msE KA, Xa2h T
N4 J& T4 1 DT 9 NCS- E RSOz 5+, Fioik
1 17 PR B 5 JE R Y R TR R
AL, B N4-Nil-01 52 88.87(11)°,01-Nil-N1 J&
90.79(10)°,N4-Ni1-N1 & 89.10(11)°, #£3x 90°, L) |
AR R W . LLNil 0 N4A-N4 ,N1A-N1,01A-
O1, AT P IE LT A 1 AP X FREE 4

k2 BEYNEIZBKTER
Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Nil-N4 0.2022 (3) Nil-O1
C1-N1 0.133 3(4) C14-N4
N4-Nil-01 88.87(11) N4A-Nil1-01
N4A-Nil-O1A 88.87(11) N4-Nil-O1A
N4A-Nil-N1A 89.10(11) N4-Nil-N1A
OTA-Nil-N1A 90.79(10) N4A-Nil-N1

0.210 2(2) Nil-N1 0.213 4(3)
0.116 4(4)

91.13(11) O1-Nil-NIA 89.21(10)
91.13(11) 01-Nil-N1 90.79(10)
90.90(11) O1A-Nil-NI 89.21(10)
90.90(11) N4-Nil-N1 89.10(11)

Symmetry code: A: —x, 2—y, 1—z.

BL A 2 A X BRI 2-[[(4-ME e ) H 3616 - 1H -
AIFORmME B 5 N5 BB Y 2 ALz
WTAT, e 2T 1 5 0 18 T 1Y 2 A 86.64°
M T AEAESL ARG BH 24 I WK s A T bt v 24 AN 2L 7
HJe f /2 77.85°, B AW B+ NCS HiES 5
O, FEE DL P72 5L,

BC A5 W Il A A SR 2-[[ (4-MHe g ) FH 55 1 )
SLH-A BRI 2R IR BRI BN Y N2 R 5 5 1 A4

BeA P 1 AW EES 19 O1 i 38 i S5 % 4
N2---H2W-01 #K /2 0.273 4 nm, #MAE 165.67°,
T 43 [A] 205 9 77 A A8 E 5 90 43 [RDE B — 4
XUEE S5 R4 (AN &1 2 Fir 7R ), 3 i 43— 1] 1Y) &0 B i 2 % Ak
A W R S B — 2 A AE e,
23 BRAEYHRBEESW

Kl 3 A A I A5 ) FAAR 8 E J B (TG), WF 58 3R
WY bR G S e SRR THR R R 10 C -



1080 Jd Hl fk

A

2 5527 &

min™, 7E & 2 900 CIU Fl N 1Y 2K H 5k 3 BB
HAT , 35~185 CHH—FrBe , REHRA N 9.01%, 4t
NIRRT R R AR 2 WS T (BIRE N
8.87%);185~420 C R BB, K FN 38.68%,
XTI 2R 25 1 AT B L& 0 Y 2 A AR AR AR 4
2-[[(4-Hk 1 ) HY 6 ]- 1 H -8 I BK I8 5 420~780 °C W56
S B, RE RN 43.929% 6K L] R A
P R AR A B 2-[[(4-PLRE) HY K] B -1H-AR IR K
e 0 ZBrBCRIPRE AR 82.60% (P (E M
82.99%), i TTEZ LA D &7 W B AR i
LN FRAR IR R RN 8.39%(FIRE N 8.14%),

100

80

60

TG/ %

40

20

1 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800 900
T/C

B3 bn A Y 3R S T I 2

Fig.3 Thermal analysis curves of the title complex
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