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Syntheses, Crystal Structures and Magnetic Properties of Co(I) and Mn(I) Complexes
with 4-(4-Pyridinemethyleneamino)-1,5-dimethyl-2-phenyl-1,2-dihydropyrazol-3-one
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('"Engineering Research Center of Nano-Geo Materials of the Ministry of Education, Faculty of Material
Science and Chemistry, China University of Geosciences, Wuhan 430074, China)
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Abstract: Two complexes [ColL.CL;] (1) and [MnLCl,| (2) (L=4-(4-pyridinemethyleneamino)-1,5-dimethyl-2-phenyl-
1,2-dihydropyrazol-3-one) were solvothermally synthesized and structurally characterized by elemental analysis,
IR, XRD, TG, single-crystal X-ray diffraction and magnetic analysis. The complexes 1 and 2 are determined by
X-ray structural analysis and the structure parameters are analyzed as follows: 1, monoclinic, Ce; 2, triclinic, P1.
The X-ray diffraction results suggest that the complex 1 exhibits distorted tetrahedral configuration, and the
complex 2 exhibits distorted octahedral configurations. CCDC: 913873, 1; 913872, 2.
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1.1 XFENE

A R LM SE T A BRI A BR A
M BE -4- A S F FLUKA 23 7], HAy s o2 o
Brat, A A 24 i 38 g 8 A B 2R | ok 223
— itk

X #% . Bruker 23 7] EQUINOX 55 41 41 % 1% 1%
(KBr & 7)), 8% 1 Fl 4 000~400 em™;Carlo ERBA1
106 B4 B 3 & A HLIT R 70 B AL ; B dl XS 2T ot
H Bruker 22 ®] CCD HIRATHAL; fif 2 X' Pert PRO
By AT SN, FE 25~800 °CHIRARFE 5t X e 75 4y ik
7 % 5 f 22 45> Bt (Pyris] TGA, PerkinElmer
Instruments), 7E &L F IHGH JE #EHI7E 10 C -
min~'; 3 [E Physical Property Measurement System
(PPMS-9T) With VSM Option & ¥ W04 | I3 R
FEh 300~2 K, #3558 B4 1 000 Oe,
1.2 BEEWMHER
1.2.1 L H& e

W 4- 8 He 2 UMK 4.065 0 ¢ (20 mmol), T
160 ml, Jo/K S RsErf R 340k, 80°CHN#A 2 Bl ; #F
SENR N 1.90 mL(20 mmol) Mtk BE -4- H i 11 £, B
W20 mL; INSEJS 9 S h, A EER A EEON
ERRAARRT 72K 92%, m.p. 238~241 C,
122 BCEPIRYE M

B &9 1 894 H: 3 0.060 1 g(0.25 mmol) CoCl,

-6H,0.0.093 0 g (0.3 mmol) L i A 25 mL & & 4
A & (1 TE K £ BE R T B AR R 5 4 5
JRE R E T 00 CRUBLAE T 7 d R RRIR 15 8 6 2F
Ak, 72 . 78% ., JTCER 53 HT(C1oH,CLN,0,Co) Fifs
8 (%):C,48.76 ;H,4.72;N,11.98; MEMH (%):C,
48.74;H,4.70;N,11.97,, IR(KBr,cm™): 3 030w,1 608vs,
1 587w,1 549s,1 506s,1 493w, 1 468m,1 431m, 1 388
w,1 378w,1 346m,1 325w,1 261m,1 217s,1 203w,
1190s,1 178w, 1 086s,1058s,1 038w, 1 026w,993m,
972m,960w,931s,906s,891m,862m,835w,802w,77 1w,
754w ,739w, 702w ,687w,611w,57 7w,

Bea W 2 G . 4 CoCly-6H,0 #:5 MnCl,-
4H,0(0.060 0 g), F4% 1 BI5 A8 T 92 CrHt
7 d SRR LAY SR R 79%, TR
53 M7 (C1oHnCLMnN,0,) ¥R 18 {H (%) : C,49.15,;H,4.74;;
N,12.07; M & {8 (%):C,49.19;H,4.79;N,12.09,, IR
(KBr,em™):3 051w,1 612vs,1 589w, 1 545s,1 501s,
1491w,1 466m,1 425m,1 385w,1 364w,1 340m,1 325w,
1254m,1 215s,1 205w,1 180m,1 093m,1 053m,1 032m,
1011s,993m,964m,953w,924m,907m, 889m, 862m,
829m,773s,685s,638w,565s.,

1.3 BEYHREEHINE

HRSERZINGT 3R 0.12 mmx0.10 mmx0.10 mm
(1).0.23 mm x0.16 mm x0.15 mm (2) /9 & & & F
Bruker Smart Apex CCD H@i 7 4L I JH & 3 A &
B gR A Mo Ka 5748 (A=0.071 073 nm), KA
e-o 7720, 78 298(2) K, 73 9 7E 2.00°~28.00° Al
1.72°~25.01°3 [ A 2L B2 5] 9 613 13 262 T4
s, Horb 4 5867 387 AN ML AT S s AT S A (1>
207 (D) FH T b A 25 1) it A | 40 o B Bl 48 Lp IR T
LW AE , BT A TR A SHELXS-97!#: J3 Al
SHELXL-97'S7F2 % | S &, 43k &5+ 1 Ak A
F45 1) S PR A S 2 4 0 W e /N TR B IR U8,
Bl 5 W0 A AR B 9 T3 1, BB 0 oy R
AT R 2,

CCDC:913873,1;913872,2,
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Table 1 Crystallographic data for complexes 1 and 2

2

Complex 1

Empirical formula CoH»CL,CoN,0,
Formula weight 468.24

Crystal system Monoclinic

CpH»CLMnN,O,
464.25

Triclinic
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Space group Ce P1
a/nm 1.016 37(12) 0.931 02(5)
b/ nm 2.036 3(3) 1.221 41(7)
¢/ nm 1.175 37(14) 1.914 85(11)
al(°) 90 85.025 0(10)
B1(° 115.62 88.379 0(10)
y 1 (°) 90 76.647 0(10)
V/ nm? 2.193 4(5) 2.110 6(2)
A 4 4
D,/ (g-em™) 1.418 1.461
Absorption coefficient / mm™ 1.047 0.901
F(000) 964 956

Index ranges

Independent reflections
Completeness (0=24.99°) / %
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices (I>20(]))

R indices (all data)

S2<h<13,-26<k <26,-13<[<15
4586 (R,=0.028 1)

99.50

None

Full-matrix least-squares on F>

4586 /2 /286

1.028

R1=0.032 7, wR=0.087 3

R1=0.036 6, wR=0.089 9

-l0sh=sll,-2<sksl4,-22<I<

7 387 (R,,=0.040 6)

99.30

None

Full-matrix least-squares on F
738770/ 543

1.094

R1=0.044 4, wR,=0.109 0
R=0.046 7, wR=0.110 5

F2 MEWIM2HWEZEEKOmMMER(C)
Table 2 Selected bond lengths (nm) and angles (°) for complexes 1 and 2

Complex 1

Col-01 0.193 74(19) Col-Cl1 0.223 53(8) N1-Col" 0.203 9(2)

Col-NT' 0.203 9(2) Col-CI2 0.225 43(10)
01-Col-NT' 107.19(10) Cl1-Col-CI2 115.87(4) C1-N1-Col* 121.71(17)
01-Col-CI2 101.21(6) 01-Col-Cl1 116.49(7) C5-N1-Col* 120.68(17)
N1i-Col-CI2 110.68(7) N1i-Col-Cl1 105.21(7) (€9-01-Col 147.18(19)

Complex 2

Mnl1-02 0.214 78(18) Mnl1-CI2 0.258 35(7) Mn2-Cl1 0.252 78(8)

Mn1-N4 0.226 8(2) Mn2-01 0210 9(2) Mn2-CI17 0.261 19(9)

Mn1-04 0.230 5(2) Mn2-N§' 0227 5(2) Cl1-Mn2¥ 0.261 19(9)

Mnl-CI3 0.249 43(8) Mn2-03 0.231 3(18) CI2-Mnl' 0.253 43(7)

Mn1-C12 0.253 44(7) Mn2-Cl4 0.246 31(10) N8-Mn2" 0.227 5(2)
02-Mn1-N4 91.46(7) Cl2-Mn1-CI2 88.82(2) 01-Mn2-N8* 95.16(10)
02-Mn1-04 91.67(8) 01-Mn2-C11% 90.14(9) 01-Mn2-03 178.6(7)
N4-Mn1-04 85.89(8) N8*-Mn2-CI1* 89.62(7) C7-01-Mn2 171.7(3)
02-Mn1-CI3 97.06(6) 03-Mn2-Cl1¥ 91.2(6) €24-02-Mnl 168.1(2)
N4-Mn1-CI3 98.83(6) Cl4-Mn2-CI1*" 174.81(3) Mn2-03-H3A 80.3
04-Mn1-ClI3 169.94(5) Cl1-Mn2-CI1% 81.83(3) (€36-03-Mn2 139.3(19)
02-Mn1-CI2' 94.22(5) N8'-Mn2-03 84.8(4) (38-04-Mnl 119.05(18)
N4-Mn1-CI2' 166.24(6) 01-Mn2-Cl4 91.84(9) Mn1-04-H4A 105(3)
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04-Mn1-CI2 81.42(5) N§'-Mn2-Cl4 94.97(7) Mn2-Cl1-Mn2 98.17(3)
Cl3-Mn1-CI2 92.91(3) 03-Mn2-Cl4 86.8(6) Mn1-Cl2-Mnl1 91.18(2)
02-Mn1-CI2 171.55(6) 01-Mn2-Cl1 99.87(8) C16-N4-Mnl 122.66(19)
N4-Mn1-C12 83.91(6) N8-Mn2-Cl1 162.68(7) C15-N4-Mn1 119.87(18)
04-Mn1-C12 80.98(5) 03-Mn2-Cl1 80.4(5) (C33-N8-Mn2" 122.7(2)
CI3-Mn1-CI2 90.64(3) Cl4-Mn2-Cl11 93.11(3) (C32-N8-Mn2" 121.64(19)

Symmetry codes: for 1: ' =0.5+x, 1.5-y, 0.5+z; * 0.5+x, 1.5-y, =0.5+z; for 2: ' 1—x, —y, 1=z; " x, y, —l4z; " —x+1, =y, =23 " x, 7, z+1.

2 #R5WR

21 EEYHRELEN

BCE 1 A ARZSF LR 1 ElRCAE Y 1 4
J& Al B F 0 R CoONCL, /Y DU LA IE 28 JE il —
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T 1 FIBAR L B AR 5 — A4
oA 1 memE 2R i /R 7 LA K 2 AR T Cl-Col
-CI12 Ao 115.87 (4)°, N1-Col® #1H 4 0.203 9(2)
nm;Col-N1' # K 4 0.203 9(2) nm, 5 SCHERI20H 5
FHAL; Col-01 # K4 0.193 74(19) nm, 5 SCHRPIR
AL ; Col-Cl1 B8 K h 0.223 53(8) nm, Col-CI2
K4 0.225 43(10) nm, HA B G f BTE IE
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Symmetry code: ' x—1/2, 3/2-y, 1/2+z
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Fig.1 Molecular structure of complex 1 shown as 50%

thermal ellipsoid probability
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Fig.2  Part of the crystal packing diagram for the complex
1 (dashed lines: C-H---O hydrogen bonds)

Hydrogen atoms were omitted for clarity; Symmetry code: ' x, y,

z—-1
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Fig.3 Molecular structure of complex 2 shown as 50%

thermal ellipsoid probability
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Fig.4  Part of the crystal packing diagram for the complex
2 in which C—H---O hydrogen bonds were
represented by dashed lines
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Fig.5 PXRD partterns for the complex 1
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Fig.6  PXRD partterns for the complex 2

S6 4 — B0 AT B0 25 R TR R XA
S i BSCHE AU BT P AR AR B ) AN () G
23 AW 1,2 REMERSH
B A9 1 3RS Fr an il 7 s | i 1B ] AT
AW TG ML B R EEALT 315 i ih&k T
AR U TEIZR B YO Y AR R TR
334 CHLE TR E HER 9.8% , SIS TR K
1 MK OB TR ERBIR 9.820 M 2 A K, i
BEARLETE 5 2 565.6 CCHE | BLAAHE ZE SLA I A
R 62.43% 4k 22 THE 2 800 CHE 5% 1 mol
CoO ME N 32.47%, S5 1 1 mol CoO MYFIE
1H 34.4%AHE , BT 1 Z 455k BB WA CoO,
110
100

90+
80
70
60
50

Weight / %

40
30+

0 100 200 300 400 500 600 700 800
Temperature / ‘C

7 BCEY 1 BAE TR

Fig.7 Thermogravimetric analysis diagram for the

complex 1
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Fig.9 Plots of x,, vs T and x,,T vs T for complex 1
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Fig.10  Plots of x,, vs T and x,,T vs T for complex 2
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