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Synthesis, Structures and Magnetic Properties of Coordination Compounds
Based on 1,4-diazoniabicyclo[2.2.2]octane-1,4-diacetate
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Abstract: Two coordination compounds, {{[M(L),(H,0),](C1O,),-4H,0}, (M=Cu 1, Co 2; L=1,4-diazoniabicyclo[2.2.2]
octane-1,4-diacetate), were synthesized and characterized by elemental analysis, IR, TGA and magnetic
susceptibilities. Single-crystal structures show the two compounds both crystallize in monoclinic system, space group
P2//c. Cu(ll) and Co(Il) ions are coordintated with six oxygen atoms from two water molecules and four ligands to form
an octahedral geometry. Each ligand links two metal ions in a p,-bridge coordination mode and two-dimensional

wavelike structures are formed. Magnetic studies showed that weak antiferromagnetic interactions existed between

the Cu(Il) ions in 1, and Co(Il) ions were located in a moderate ligand field in 2. CCDC: 684712, 1; 684713, 2.
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JCZE 71 H Perkin-Elemer 240 7T % 75 H14% ; 5.
At 25 4 ] Bruker Smart 1000 CCD #5471 1 ; 21 4
3% FH Bruker Tensor 27 ZLAN G4 KBr A 5 #4
& NETZSCH TG 209 #4873 # 4% ; # #% H1 300
MHz Varian Mercury #% B R4 ;28 U #% £k % H]
SQUID MPMS XL-7 s it ; i A0 25 2 23 #r 4l
S5l
1.2 BEEHEH

R SCHREY 7E 250 mL = P A 1,4-—
A I [2.22)°F KE(11.31 g,0.10 mol) ) 50 mL &
B WA 30 mL A R TR A5 3 TC 3, 1 2
h, TEZERR 2 OB P 100 mL 3.6%(W/V)i 4L 2
VW, I 3 h J5 L BEZE T R TR ) 193 ¢
FEBmA, ERPEL S, H8J0EHR MK L
HCl-3H,0(L=1,4- & 4%~ [2.2.2]°F ki-1,4- 24
M), ¥ LAY T 500 mL 228K th 78 TR-400
OH 7Y 88 1 28 4 W R AT 1 28 IRk DR, WSO AR Vit
W, BEZEBR LK, BRIA AR, A 100
ml ZEEJE BB G IE BT 5 5™ L-3H,0
12.6 ¢, % 45%., 'H NMR :6=4.05(s,4H,2(CH,COO0)),
4.17(s,12H,N(CH,CH,);N) , JC 3R 73 45 R 52 518 (%) -
C 42.29;H 7.46;N 9.55; #% CoHu0.N, it5 Ay it
{H%:C 42.55;H 7.86;N 9.92,,
1.3 BEEVHERK

1.3.1  {[Cu(L)(H,0),J(Cl04),-4H,0}, (1)

£ 25 mL Beth e A ELAR L-3H,0 (0.1832 g,0.6
mmol)5 Cu(ClO,),-6H,0 (0.1175 g,0.3 mmol)i# T° 10
ml ZE K AP 15 min, B A RA T
K EEEMZRAR T, BCE 2~4 JJG | H B0 G HOR &
501736 g7 3 1%, JTCFR 53 BT S5 AL, 250 18 (%):
C 28.74;H 5.15;N 6.37; #& CyH,CLCuN,Oy, T
B {E (%) C 29.05;H 5.36;N 6.77,

1.3.2 {[Co(L),(H;0),](C10,),- 4H,0}, (2)

£ 25 mL B K BCAR L-3H,0(0.1832 ¢,0.6
mmol)5 Co(Cl0,),-6H,0(0.109 8 g,0.3 mmol)#& T 10
mL ZE IR IR 15 min WA A A TG
KO BEM A AR, R 2~4 J8 | B Bk S R
0.1619 g,/ % 66%, JCR T4, SHAH (%) C
28.74;H 5.15;N 6.37;#% CyH,CLCuN,0,, 15 i 3
WB1E(%):C 29.05;H 5.36;N6.77,
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Fe A9 1 A0 2 09 28 5L 25 48 6 B Bruker SMART
1000 CCD M X 5 £ 5 i A7 55 A | 76 % (294 K)
T, RH&AHRAHERAMLTE Mo Ka H4 0=
0.071 073 nm)TEASIEIR | LA w- 4 7 WA
B AR R T A AR B R N 22 Fourier & WU
A th JERTE AT s bR B A% 1) S e S O 4
B /N T STE AT IE | FEAR Y U507 il B
SAHE], KT bR R A S v 22 E S R
I HEAT 45 1) [R)ME R M 8 L BT A 0 TS
SHELXS-97 #l SHELXL-97 TP A i#E 471252 A5 ATt
SR T 0 S R S PR R AT A SR AR 1 A
F B R MBI 5 T3 2 RSk 3,

CCDC:684712,1;684713,2,
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Table 1 Crystallographic data for 1 and 2

1 2
Formula CHuCLCuN,Ox CHuCLCoN,Ox
Formula weight 827.03 822.42
Temperature / K 294(2) 294(2)
Crystal system Monoclinic Monoclinic
Space group P2/c P2./c
a/nm 0.888 5(7) 0.904 14(18)
b/ nm 1.345 6(11) 1.344 7(3)
¢ /nm 1.408 3(11) 1.436 1(3)
B 105.759(13) 106.33(3)
Crystal size / mm 0.12x0.20x0.24 0.14x0.20x0.24
V / nm? 1.620(2) 1.675 5(6)




1274 xoH ot ¥ o R 55 24 %
231
VA 2 2
Do / (g+cm™) 1.695 1.622
F(000) 862 850
w/ mm™ 0.936 2.414
0 range / (°) 2.13~26.47 1.48~27.86
GOF on F? 1.006 1.083
Refl. Collected 9 166 12 630

Independent refl. (R;,)
Refl. observed [[>20(])]
R,/ wR, [I>20(])]

R,/ wR, (all data)

3304 (0.049 6)

0.043 4, 0.10 27
0.074 5, 0.117 8

3963 (0.132 5)

0.083 9, 0.263 6
0.1151,0.274 6

:2 BEVINIEEKER
Table 2 Selected bond lengths (nm) and angles (°) for 1

Cu(1)-0(3)1#2 0.196 8(2) Cu(1)-0(2)#4
Cu(1)-0(5) 0.222 8(3)

0(3)#2-Cu(1)-0(3143 180.00(17) 0B3)#2-Cu(1)-0(2)

0(2)-Cu(1)-0(2)#4 180.00(7) 0(3)#2-Cu(1)-0(5)#4

0(2)-Cu(1)-O(5)#4 86.48(10) 0(2)#4-Cu(1)-0(5)

0(5)#4-Cu(1)-0(5) 180.00(17) 0(2)-Cu(1)-0(5)

0.205 2(3) Cu(1)-0(2) 0.205 2(3)
90.08(11) 0(3)#3-Cu(1)-0(2) 89.92(11)
87.19(10) 0(3)#3-Cu(1)-0(5) 87.19(10)
86.48(10) 03)#2-Cu(1)-0(5) 92.81(10)
93.52(10)

Symmetry transformations used to generate equivalent atoms: #1: —x, y+1/2, —z+1/2; #2: x, —y+1/2, z2—1/2; #3: —x, y=1/2, —z+1/2;

#4: —x, —y, —z.

*x3 EEY2NIEEEKER
Table 3 Selected bond lengths (nm) and angles (°) for 2

Co(1)-0(23) 0.207 6(4) 0(32)-Co(1)
Co(1)-0(32)#2 0.211 8(4)
0(32)#2-Co(1)-0(32) 180.000(1) 0(29)#3-Co(1)-0(29)#4
0(29)#4-Co(1)-0(32) 87.49(16) 0(23)#2-Co(1)-0(29)#3
0(23)-Co(1)-0(29)43 89.51(17) 0(29)#3-Co(1)-0(32)#2
0(23)#2-Co(1)-0(32) 90.88(15) 0(23)-Co(1)-0(32)

0.211 8(4) Co(1)-0(29)#3 0.210 5(4)
180.000(1) 0(23#2-Co(1)-0(23) 180.000(1)
90.49(17) 0(23)-Co(1)-0(32)#2 90.88(15)
87.49(16) 0(23)-Co(1)-0(29)#4 90.49(17)
89.12(15) 0(29)#3-Co(1)-0(32) 92.51(16)

Symmetry transformations used to generate equivalent atoms: #1: x, y—1, z; #2: —x, —y+2, —z+1; #3: x, y+1, z; #4: —x, —y+1, —z+1.
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Fig.1 Asymmetric unit for compound 1 (a) and compound 2 (b) with 30% probability ellipsoids,

hydrogen atoms are omitted for clarity
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Fig.2 Diagram showing the 2D layer along bc plane of 1

for (a) and along ab plane for (b); Hydrogen atoms
and lattice water molecules have been omitted for
clatrity
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Fig.3 TG curves of 1 and 2
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