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Synthesis, Crystal Structure and Properties of the Nickel() 4'-(p-methoxylphenyl)-2,
2':6',2"-terpyridine Complex
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(Department of Chemistry and Materials Science, Hengyang Normal University, Key Laboratory of Functional Organometallic
Materials of Gerneral Institutes of Higher Education In Hunan Province, Hengyang, Hunan 421008, China)

Abstract: The title complex has been synthesized with 4’ -(p-methoxylphenyl)-2,2":6" 2" -terpyridine (meophtpy)
and zinc sulfate heptahydrate (NiSO, -7H,0), sodium perchlorate (NaClO,) with solvothermal method and
characterized by IR, UV and X-ray diffraction. It crystallizes in monoclinic space group P2/c. The crystal
structure shows that the nickel atom is coordinated with six nitrogen atoms from two terpyridine molecules, forming
six-coordinated octahedral coordination geometry. There are three abosrpsion peaks 235.5, 278.5 and 342 nm which
are the typical absorption spectrum of terpyridine complexes. The fluerescence are peaked at 396 nm. Following a

cyclic voltammetry measurement a typical reduction peak of Ni** at =0.82 V was found. CCDC: 899537.
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BC A W 2 G PE BT I RIF SR A FL A D UL, FER A B
AR Ja P i L AT, RS HT T 5 S5 7 A 1Y
SO ATHAR R — MEAR CER I, ASCH FRATTR
P SCHR U8 A B T 47 % AR OR BE B i BE
(meophtpy) , I 7E 7K F £ BEEAITR A 15 7] v 2k HH i 7 34
TG LT — 87 B BE A P [Ni(meophtpy),] - (C10y),,
e 7 H SR GE AL | 32 LT A1 AL A1 AT UL W ke %
HEAT T RAE X A0 ik =M it AT T 4
#r,

1 SEIHES

1.1 A FIFL RS

TR <47 AR 3 OR 3 — I b e AR B SCik Oy vk
AU NiSO,+ 7TH,0 \NaClO, ¥4 k43 #4135

IR . H AR 5 3 FTIR-8700 £L4M 54 (4 000~
400 cm™),Bruker SMART CCD . &y AT S A, &% it
UV-2501 24853 6GEE T, H 57 F-7000 28565560
JE i, EC550 MLk T AR
1.2 BREVHER

¥ 0.0445 mmol NiSO, -7H,0 (0.012 g),0.089
mmol4’ -XF F 4 2 O L = B¢ ik BE (0.030 g),0.089

mmol NaClO,(0.011 )¥# fi# £ 10 mlL & BEFIK (141
Fo D) MIR G R SR A LR TR A U 3
16 mL VU IR LM A R B R L 48 oy, AL
AP 140 CF N 24 h, HRG A B =0 o ug 15
P ZE AT X P 5 251 2 BT 1 BOIR AR €4
&, IR 3 BRI (viem ™) 23 566(s),1 602(vs),
1 575(w),1 519(vs),1 471 (vs),1 411(w),1 247(s),
1 089(vs),1 018(s),825(s),794(s), 734(w), 623 (s), 584
(w),518(w),420(s).
1.3 BREYREEHINE

PEHR 5T A 0.30 nmx0.20 nmx0.14 nm A9 £E {4,
Hufh, H Bruker SMART CCD H. 5 AT A7 41 5
SCH, 7E 291 (2) K B H Mo Ka 14 (A0=0.071 073
nm), VA o~ FH 7 TE 1.20°<6<26.0°70 Fl N 3
W B 31 023 DATSF A, Hod 8 297 AN 7 AT I A
(R.,=0.0457),5 679 1> I>20 (1) AT WL AT 55 i T
ZER TN EERIE IE S EIE 2 Lp T M& 5
WSCREIE AR S5 K R Al SHELXS-97 2 )71 B2
Beffe s R AR S 2 5 R 45 ) R PEF
S SR, R R o N Rk AT A K 1
IE K& R H SHELXL-97 #7958 i, i e I 25 A
F R=0.055 4 Al wR,=0.106 8 ,w=1/[c*(F)+(0.04P)+
1.22P), Horh P=(F242F2)/3, A R MR8 W3k 1,

2 HR5R

2.1 EEWHILINHE

ML S MR LLAM T |3 421~3 566 cm™ )R
i SRR AR S5k RE R W H R TR S S B
[6] = X C-H AR IR (v ) 0 3 076.2 em™ /NIESH
BRI ECE MEVERR A C-H M4 IR3h (vew).

x1 BREYHNREFHIE
Table 1 Crystallographic Data for the Complex

Empirical formula CuH3CLNgNiO,o V /[ nm? 4.229 3(7)
Formula weight 936.38 D./(g-em?) 1.471

Color brown Z 4

Size/mm 0.30%0.20x0.14 F(000) 1928

0 range for data collection / (°) 1.20 to 26.0 ©n (Mo Ket) / mm™ 0.652

Crystal system Monoclinic Reflections collected/Unique (Rint) 31 023/8 297(0.045 7)
Space group P2/c Data/restraints/parameters 8 297/0/569

a/ nm 1.791 15(16) Final GoolF 1.068

b/ nm 1.549 94(14) Ry, wRy (I>20(1))) 0.055 4, 0.106 8
¢/ nm 1.602 20(15) Ry, wR; (all data) 0.075 1, 0.111 0
B/ 108.040(5) Largest difference peak and hole / (enm™) 250 and -280




656 Jx Hl fk

- %29 &

1 602.7.1 575.7.1 519.8 1 1 471.6 cm™ W}y A 2R
FITIEE E B 1) B AR AR IR B e ) 1 471.6 em™ 1A
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BC G W57 T a5 UL 1, 76 &R il e R 1A
2, MG E B MY TR 2, A S

TH ANTEW I, 5T Z A58 585 1 2R 5L
M BE R 22 6] 1) 7r-ar *BE?EFH%%T*?L,%%L@ME
Ve & A Ol AT Py 2 7 H 0 i+ 5 ARG
MERE PR 1A H TR 22 ] 9 59 40 BRI T b A i
WM BAAREEEN, BAEEYrFH 14 N2 B
T2 A4 4/ H ORIk e 2 S AR AR B
ZH N, FOAE R R T 2 A 4 - Y AU R R = I e g
1 6 ANEE T, B oS FCAL i TR Z5 4 & 9
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57 &, N(1)-Ni(1)-N(4),N(3)-Ni(1)-N(4),N(3)-Ni(1)-N
(6) F1 N (1)-Ni (1)-N (6) 5 ff1 73 5 2} 94.61(9)° ,91.74
(9)°,91.67(10)°,93.37(10)°, & 8 f1 2k 371.39°, HF
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Fig.1 Molecular structure of the complex with thermal ellipsoids at the 30% probability level

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

Ni(1)-N(1) 0.2107(3) Ni (1)-N(2)

Ni (1)-N(4) 0.2123(2) Ni (1)-N(5)

N(1)-Ni(1)-N(2) 78.03(10) N(1)-Ni(1)-N(3)
N(1)-Ni(1)-N(5) 97.90(10) N(1)-Ni(1)-N(6)
N(2)-Ni(1)-N(4) 104.25(9) N(2)-Ni(1)-N(5)
N(3)-Ni(1)-N(4) 91.74(9) N(3)-Ni(1)-N(5)
N(4)-Ni(1)-N(5) 77.2509) N(4)-Ni(1)-N(6)
C(1)-0(1)-C(14) 116.4(3) C(2)-0(2)-C(54)

0.1987(2) Ni (1)-N(3) 0.2107(3)
0.2010(2) Ni (1)-N(6) 0.2125(3)
154.72(10) N(1)-Ni(1)-N(4) 94.61(9)

93.37(10) N(2)-Ni(1)-N(3) 76.70(10)
175.72(10) N(2)-Ni(1)-N(6) 101.95(10)
107.36(10) N(3)-Ni(1)-N(6) 91.67(10)
153.67(10) N(5)-Ni(1)-N(6) 76.81(10)

119.2(3)
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Fig.2 Cell packing diagram of the title complex
Sl ey 67 Al ) 67 B N(2) 5 A T R E A Y
Ji—F 22 [B] A4 B AR R N(1)-Ni(1)-N(2),N(2)-Ni(1)-N(3),
N(2)-Ni(1)-N(4)F1 N(2)-Ni(1)-N(6) 73 %1 2} 78.03(10)°,
76.70(10)° ,104.25(9)° 1 101.95(10)° , B 1135 i &5
90°,

N1 N2 N3 Jr 78 (1) = I nik g 7 °F- 1 7 72 o9
—1.093x+15.332y+2.3342=10.055 5, i A J5i % F 1
134 #5254 0.004 36 nm,, C14 JIT7E 2R B8 1) ~F- TH
TR 2.611x0+15.195y-2.7432=10.1514, Fifi i+
BT B B EE S 0.000 74 nm, MR IR S NI
N2 N3 JIrfE =I5 i WE -1 e /1 19.4° 5 IR IR AH
WA B 01 A1 C1 R F 52858 C14 2 1 F
T )7 T2 2K :4.470x0+14.561y-4.8152=10.1771, Hi%#%
WZ IR Jefh 8.70, FMAH A 5 IF AL —
ASF L C(D)-0(1)-C(14) 88 116.4(3)°,

N4,N5,N6 Jr 1£ i ~F 1 J7 #2 N . -3.896x -
2.433y+15.7552=0.9605 , Jir A Ji 5~ 2| - [ 119 -7 1 i
B 0.01057 nm,, 2 A~ IR0 E - T 2 (6] 19 2 £ R
90.8, ITIAE L, C54 FTFE MY 2R IR 10 °F 11 ) F2 O
1.455x+11.544y-10.4942=5.440 4, Fif Ji+ 2 °F i
(72495 84 0.000 27 nm, % AR5 N4 N5,N6 it
E 1) = IR M I - 18 92 i) 39.4°, 5 IR A % AU
1By 02 A1 C2 RS ARER €54 JE I8 L - T
T2 :0.969x+11.586y-10.3542=5.6112, HiZ A
Z I fh 1.6°, R AR DR O C I+ R
WEARTEF —F 1 E,C(2)-02)-C(54)%kfMH

119.2(3)°, 2 MHAE B €0 JEF 5HLBAR T
FE S LA SO B e £ TR AR AL, 2R IR 5 =R Nk e 20
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HH 2 A IR BE 1 25 48 72 TV B C & P il R v kA
T AR, 2 AN IR E T & HE AR O A 2 o8 2 5%
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FEE T ME T B AP0 00 W NV W 5 41 n]
DLW O 1% (UL 1E 3), 235.5 Fil 278.5 nm &b A I i g
A LLH J& Ry = BR ML E B AR N ar—ar™ B H for 5% B T
342 nm Ak B I W] LI IS O n—ar 19 HL T i
R0l g 2RI T B AR B IRk e P A4 K
BE A W0 R0 6 S W A 5 6 R R T (8 4, Ok U
K40 R 329 nm(ALA)F 243 nm(BL A 40), B
AILLE | FCRTE 390 nm, FL A Y 7E 396 nm BT 4%
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Fig.3 UV spectrum of the title complex
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Fig.4  Fluerescence spectrum of the title complex
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Fig.5 Cyclic voltammetry of the title complex
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