41 X Al 1k 2 & Eitd Vol.20, No.4
2004 4F 4 H CHINESE JOURNAL OF INORGANIC CHEMISTRY Apr., 2004
IS )
5 BT T i E;
Crememeaeaend
= ge A P A= =
PMBP4s 1-Z & 5()E &R & B BRiE &1
TREKBR 2 Z3E LS AR 44 EEM
(CREWERFFEAGHFR, T 300074)
CTRILRFAIFRE, XZ 300130)
CREBFEFEHALR, RE  300052)
CREHEKRF,RE 300122)
E3 o PMBP 4 1-Z % CollNE & AR Rk
NES. 0614.812

At 5 i e b ) 2 — AR R A B- TR 2R A
11| IR 0 i e = S O T B = 11 S
N FAHT A, T B- AT A R R R A R 1
BC A3 B8 1 A Z R EC AR K, DLH Ry e A & i i
B EA MR PO EE 0 20 A A A RN 0 A AL
TGRS Z B2 A SRR TR A ) 25 F Xt
PEREBISS I, FRATHI 1-28 -3 L4 T g k-
S5-NHL I R [ (PMBP) 5 22 B i 2 6 B T 224 i R B i
R H A @AY, Hl 7 PMBP 45 1-Z8 &
ColIDBL G 1) BURN b R 2544

1 KRS

ILEEFNZE &
2400 B ICE 73 M AL (35 [ Perkin-Elmer 2 H]),
AVATAR 360 %21 443 Y6 Y6 FE T (32 Nicolet 23

+ Co(NO:): 6H:0

F=L1
Scheme 1

1.1

Wk A 1#1:2003-09-26,, Wf& ek H 1#1:2003-12-25
FHETH [ 4B 5 4 ¥ 5 H (No.003601711),
*GE IR A, E-mail:wangjinlingd3@eyou.com

70~80C reflex S h N\N O-..
filler, wash and dry

\

F]),2401PC 24053 6L Bt (H A% Shimaduzu A
), Smart 1000CCD X-HF & A7 51 (7 Brucker 23
"),

PMBP | 1-28 3 28 K e i 500 359 8 i 485 43 #r 43K
o
1.2 BEEYHER

PMBP 4 1-Z5 B FC AR /9 & 1L 2 DL SCikiy ) i &
B I s % 2k LI K1

F 6 mmol A9 PMBP 45 1-Z% i Bic 4K 175 fi# 76 20
mlL A Z EE N 3 mmol ) Co(NOs),-6H,0 £
B 10 mlL, I Z/KAE 25 pH=7~8 , 7K I #4 |
B 4 h 5, B UUENT I ARSI 1 h 22 780
FRE 5 AhUE , R L KES ., T CaCl, T
e TG SRR ar CoMBLEY . 1R
1 Co(CoHypN;0,),(H,0),, 76 3 43 A1 B4l (4555 9y B

S 2%

Reaction route

AR R IR W], 2,26 % B0 (RI 23 A0t ) 0F 5 05 160 D R AL A 0 1 B 45 0 5 T RERIT AT



. 440 - I oHl

%o IR 5 20 %

B1H):C,71.96(72.08);H,4.81(4.89);N,9.29(9.34),
1.3 S5HIRAE

HZLAMGIERT I, YRS 4 8 B Be 7 f5 ik
WRIKER F 1Y) vy W M Onp THR, TE 1554.5 em™ Y
BB vy WSO | 22 B S 0 IR 5 4 J 007 B i ok
JoT ¥ 2 A% filt mk s R BRI 7 0k i e R X A Dy s
2, AR 4> F o E A C-N B R5 Ll C=N XL
HE 5 PMBP 45 X} 2 378 2 A Cu(lDi 17 B0 58 42 A0
I B A YIAE 3395.6 e kb A G WIS |
KWK TZ5H TEAL, BAEWTE 597.9 cm™
516.9 em™ &b 3 BB A W VA JE T vy F vyoo

e & W0 1 52 A0 8 Edls S RCARAR L ,m — 7
M n — " BRIE By W s ) 45 0 5 1 % 3 2 216.0
nm 1 296.5 nm, ZHIEWECS W5, BT O A1 N Ji
TS 5 e 7= A A 8] 8500 A9 5% i) 6 4 s 55
SR S
1.4 X-ST&6T9t 240

BB CoDEC A W% T DMF BRI, T&
BT ARZER 10 d 5P IS T Xeray A7 550 &
FHBIRS L0 AT TR R B i A, B HR 0.30x0.27x0.24
mm?® /N B AR TE R TR T SO AT S R O | R
A SR AL T MoKa 128 (1=0.071 073
nm), il o-¢ 477 X, 7E 3.44°<260<50.06°75 [ 4

WCAR AT B . O Ik ST A A 9 540 A Hop 1=
20(H AT 5 AL 4068 A ] SHELX-97!S14K {4, i
1T 45/ f b A/ SR8 1, dE SR 7 i 2218
Fourier & H & 2], 373 &5 0047 B i 22 {8 {f 57 i
5], HoAy &R 7 007 Bt B I &S 8 8 et
SRR A 0 RIS, AR TR W R
WS AR T ARSIMEIE RS g # A 715
iR 2% 28 .a=0.998 6(6) nm,b=1.215 9(7) nm,c=
2.304 6(13) nm,a=97.264(11)° ,8=85.441(11)° ,y=
101.041(12)°,V=2.720(3) nm*; D.=1.233 g-ecm™;Z=2;
F(000)=1 058;u=0.369 mm™; =4} & , 25 A1 #f PI;
53 F 3 CoCqHyuNgO,, 73T M=1 010.14; Fe &4 5
¥ R,=0.077 6,wR,=0.142 3, HH w=[c>(F})+
(0.064 8PP, P=(F>+2F2)/3, i Jii A T $=0.973, 1&fx
A ZAH Fourier B I, I KRR /NGR 4% HL 25 3 06
B & 372 e nm? A1 -319 e -nm?; 2 T AF 7%
WINGX Ftifi bk f509,
CCDC 225419,

2 mIEENMREERSEITIE

Bl AW BE LR TR 1, %1 510 T
B W43 B B (nm) FIVEE £ (©) 5 O T 5 R AN
AN 2,

#1 PMBP % 1-Zk& Coll)E&WRHosgkingm

Table 1 Selected Bond Lengths (nm) and Angles (°) of the Complex
bond length / nm bond length / nm bond Length(nm) bond length / nm
Co(1)-0(1) 0.206 6(4) O(1)-C(1) 0.129 1(6) N(4)-C(6) 0.137 6(6) C(2)-C(3) 0.144 6(7)
Co(1)-0(2) 0.207 9(4) 0(2)-C(6) 0.130 9(6) N(4)-N(5) 0.141 6(6) C(2)-C(5) 0.147 0(7)
Co(1)-0(4) 0.214 4(4) N(1)-C(1) 0.140 8(6) N(5)-C(8) 0.132 8(7) C(6)-C(7) 0.143 1(7)
Co(1)-N(3) 0.217 8(4) N(1)-N(2) 0.141 6(6) N(6)-C(10) 0.133 8(6) C(7)-C(8) 0.144 5(7)
Co(1)-0(3) 0.219 1(4) N(2)-C(3) 0.133 8(6) C(1)-C(2) 0.142 2(7) C(7)-C(10) 0.145 1(7)
Co(1)-N(6) 0.219 5(4) N(3)-C(5) 0.132 8(6)
angle ©) angle ©) angle ©) angle ©)
0(1)-Co(1)-0(2) 92.44(15) 0O(1)-Co(1)-N(6) 89.18(16) O(1)-C(1)-C(2) 134.0(5) 0(2)-C(6)-C(7) 131.1(5)
0(1)-Co(1)-0(4) 94.39(15) 0(2)-Co(1)-N(6) 88.29(16) N(1)-C(1)-C(2) 105.2(5) N(4)-C(6)-C(7) 106.5(5)
0(2)-Co(1)-0(4) 171.76(15) 0(4)-Co(1)-N(6) 96.39(15) C(1)-C(2)-C(3) 106.0(5) C(6)-C(7)-C(8) 104.2(5)
O(1)-Co(1)-N(3) 89.66(15) N(3)-Co(1)-N(6)  174.94(18) C(1)-C(2)-C(5) 124.1(5) C(6)-C(7)-C(10) 124.7(5)
0(2)-Co(1)-N(3) 86.83(16) 0(3)-Co(1)-N(6) 87.29(16) C(3)-C(2)-C(5) 129.9(5) C(8)-C(7)-C(10) 131.1(5)
0(4)-Co(1)-N(3) 88.61(15) C(3)-N(2)-N(1) 105.3(5) N(2)-C(3)-C(2) 111.8(5) N(5)-C(8)-C(7) 112.5(5)
0(1)-Co(1)-0(3) 176.09(14) C(6)-N(4)-N(5) 111.7(4) N(2)-C(3)-C(4) 117.8(6) N(5)-C(8)-C(9) 117.4(6)
0(2)-Co(1)-0(3) 89.12(15) C(8)-N(5)-N(4) 105.1(5) C(2)-C(3)-C(4) 130.3(6) C(7)-C(8)-C(9) 130.1(6)
0(4)-Co(1)-0(3) 84.35(16) C(1)-N(1)-N(2) 111.8(4) N(3)-C(5)-C(2) 120.5(5) N(6)-C(10)-C(7) 121.3(5)
N(3)-Co(1)-0(3) 94.00(15) O(1)-C(1)-N(1) 120.8(5) 0(2)-C(6)-N(4) 122.3(5)
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T SRR T ECA . B EE K Co(1)-0(1),Co(1)-0(2),
Co (1)-0 (3),Co (1)-0 (4),Co (1)-N (3) Fl Co (1)-N (6) 43
Ak 0.206 6(4) nm,0.207 9(4) nm,0.219 1(4) nm,
0.214 4(4) nm,0.217 8(4) nm 1 0.219 5(4) nm, %k
1 0(1)-Co(1)-0(3),0(2)-Co(1)-O(4) F1 N(3)-Co(1)-N(6)
39N 176.09(14)°,171.76(15)°F1 174.94(18)°, 4%
U 180°; 8 A1 0(1)-Co(1)-N(3),0(2)-Co(1)-N(3),0(3)-
Co(1)-N(3),0(4)-Co(1)-N(3),0(3)-Co(1)-N(6),0(1)-Co

02 0.007 82 (17
03 -0.008 03 (17

Co6 -0.086 17 (66

Co1  -0.029 97 (72

Pl 1 PMBP 4 1-25fic G Co(IDEC A 45 49 3% 1 (1)-N (6),0 (2)-Co (1)-N (6) O (4)-Co (1)-N (6) 4y 5
Fig.1 Perspective drawing of the Co(ll) complex % 89.66 (15)° ,86.83 (16)° ,94.00 (15)° ,88.61 (15)° ,
®2 PMBP % 1-%& CollE&aMMFELEZM_ER
Table 2 Plane Equations and Dihedral Angles (°) of the Complex
plane Equation Ax+By+Cz=D atoms in the plane atoms out of the plane
plane No.

A B C D atoms  deviation / nm  atoms  deviation / nm
1 8.197 1(0.015 2) -5.656 8(0.026 0) 13.215 3(0.047 9)  3.854 9(0.010 9) C1 0.000 89 (29) 01 0.000 27 (76)
C2  -0.000 86 (31) c4 0.007 50(127)
C3 0.000 54 (32) C5  -0.005 81 (86)
N2 0.000 03 (30) Cl11  -0.006 16 (86)

NI -0.000 60 (29)
2 7.294 0(0.018 5)  2.697 3(0.029 9) 13.500 8(0.048 1)  6.438 0(0.012 9) C6  -0.000 38 (30) 02 0.004 18 (80)
C7 0.000 71 (31) C10  0.007 46 (88)
C8  —0.000 83 (34) C9  -0.010 88(127)
N5 0.000 58 (32) Col 0.014 11 (85)

N4 -0.000 09 (31)
3 7.990 4(0.0135) -6.268 5(0.0255) 13.220 3(0.0289)  3.857 8(0.0068) 01 -0.004 02 (23) Col 0.065 70 (56)
Cl1 0.003 12 (35) N1 0.009 01 (70)
€2 000319(32) €3 0013 14 (88)
C5  -0.007 72 (35) C21  -0.034 61 (77)
N3 0.005 41 (23) C31  -0.027 06(103)
4 7.041 2(0.0172)  3.434 1(0.0291) 13.131 1(0.0300)  6.249 6(0.0080) 02 0.00578 (24)  Col  -0.067 84 (59)
C6  -0.004 92 (35) C6  -0.004 92 (35)
€7 -000381(32) €7  —-0.003 81 (32)
C10  0.010 41 (36) C10  0.010 41 (36)
N6 -0.007 47 (24) C81 0.034 80 (99)
5 -7.690 5(0.008 5) 0.410 5(0.013 5) 13.209 5(0.022 7)  1.146 7(0.007 2) 01 -0.007 58 (17) Cl 0.088 23 (61)
) (66)
) (72)
) (74)

04 0.007 80 (17 €94 -0.005 51 (74

Dihedral angles (°)
4-5:75.25.

: 1-2: 40.70, 1-3.3.52, 1-4:44.44, 1-5: 72.50; 2-3:44.18, 2-4. 3.89, 2-5: 75.62; 3-4. 47.93, 3-5: 73.21;
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Synthesis and Crystal Structure of Co(Il Complex
Derived from PMBP and 1-Naphthylamine

ZHANG Shu-Ming'? LI Pei-Fan® YU Ming* WANG Jin-Ling™"
(‘College of Chemistry and Life, Tianjin Normal University, Tianjin 300074)
(2School of Chemical Engineering and Technology, Hebei University of Technology, Tianjin 300130)
(*Tianjin Higher Medical School, Tianjin 300052)
(*University of Tianjin Scientific Technology, Tianjin 300122)

Using 4-[(1-naphthylamino)phenylmethylene]-5-methyl-2-phenyl-2H-pyrazol-3(4H) one (L), its Co(Il) complex
was synthesized and characterized by IR and UV in which the ligand as a —1 valence bidentate with Co(Il) form
2:1 complex. X-ray structure analysis indicates that the Co(ll) ion is coordinated with oxygen atoms of pyrazolinon,
nitrogen atoms of imine and oxygen atoms of DMF molecules to form a distorted six-coordination octahedron. 7-
reciprocity and aromatic stack interaction are observed. There are no intra- and inter- hydrogen bond in the crys-

tal and the complexes are held together by electronic and Van der Waals forces.

Keywords: bis[4-[(1-naphthylamino)phenylmethylene]-5-methyl-2-phenyl-2H-pyrazol-3(4H) one

Co(ID complex synthesis crystal structure



