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Syntheses, Crystal Structures and Magnetic Properties of
Two One-Dimensional Heterotrimetallic Coordination Polymers

LIU Yang' WANG Zhen-Ping' WANG Qing-Lun*? TONG Yu-Zhang> YANG Chun™'
('School of Chemical Engineering and Technology, Hebei University of Technology, Tianjin 300130, China)
(*Department of Chemistry, Nankai University, Tianjin 300071, China)

Abstract: Two novel heterotrimetallic 1D zigzag chain coordination polymers, {[Cu(Meyvalpn)Dy(DMF),(H,0)Fe
(CN)g]+ 1.5H,0-0.5CH;0H}, (1) and {[Cu(Meyvalpn) Th(DMF),(H,O)Fe(CN)s| - H,0 - CH;0H}, (2) (H,Me,valpn=N,N'-
bis(3-methoxysalicylidene)-2,2-dimethyl-1,3-diaminopropane), were prepared by stepwise synthetic approach. Single
-crystal X-ray diffraction analysis revealed that each [Fe(CN)]* is connected with two [Cu(Me,valpn)]Ln(DMF),
(H,0)J* fragments in a cis-mode. Accordingly, there are two types of bent bridging linkages (Fe-C=N-Cu and Fe-
C=N-Ln) in the chain besides the diphenoxo bridges between Cu(ll) and Ln(l). In the temperature range of 9.5~
300 K, the dec magnetic susceptibilities of complex 1 are consistent with the Curie-Weiss law and give positive
Curie-Weiss constants (0=13.17 K), indicating the presence of predominant ferromagnetic interactions. The AC

magnetic measurements reveal that complex 1 shows no slow magnetization relaxation. CCDC:1815462, 1;

1815483, 2.
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Fig.1  Structures of the compartmental Schiff bases
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Table 1 Crystal data and structure refinement for complexes 1 and 2

Complex 1 2
Empirical formula CerHooCuaDy:FesNyO CesHooCuyThoFesNyO 1
Formula weight 2 027.36 2 034.23
Crystal system Monoclinic Monoclinic
space group P2i/n P2i/n
a/nm 1.440 4(4) 1.441 67(16)
b / nm 1.753 4(5) 1.751 74(18)
¢/ nm 1.629 9(5) 1.629 30(19)
B/ 99.371(6) 99.596(2)
V / nm? 4.061(2) 4.057 1(8)
A 2 2
D./ (Mg-m?) 1.658 1.665
©/ mm™ 2.755 2.660
F(000) 2036 2 048

Crystal size / mm

0 range for data collection / (°)
Limiting indices

Reflection collected, unique
Completeness to 0 / %

Max. and min. transmission
Data, restraint, parameter
Goodness-of-fit on F?

Ry, wR, [I>20(1)]

Ry, wR; (all data)

Largest diff. peak and hole / (e-nm™)

0.20x0.18x0.14
3.093 to 25.385

—-los<h<17,-20<k<21,-19<[< 19

43 336, 7 419 (R;,=0.083 9)
99.7 (6=25.242°)

1.000 and 0.690

7 419, 28, 536

1.077

0.041 3, 0.107 5

0.048 6, 0.115 4

2 236 and -870

0.22x0.18x0.12
3.093 to 25.017

-17T<sh<17,-20<k<20,-19<[< 18

34 885, 7 133 (R,,=0.060 4)
99.6 (6=25.017°)

1.000 and 0.626

7133, 72, 548

1.060

0.029 3, 0.078 6

0.033 1, 0.080 3

1 247 and 685

®2 BEY1IM2HUTIERKOmMERC)
Table 2 Selected bond lengths (nm) and angles (°) for complexes 1 and 2

1
Cu(1)-0(3) 0.196 8(3) Cu(1)-0(2) 0.199 1(3) Cu(1)-N(8) 0.198 3(4)
Cu(1)-N@)#1 0.218 3(4) Cu(1)-N(7) 0.198 6(4) N()-Cu(1)#2 0.218 3(4)

0(3)-Cu(1)-N(4)#1 98.95(15) Cu(1)-0(3)-Dy(1) 105.15(13) N(8)-Cu(1)-N(4)#1 97.67(16)

C(1)-N(1)-Dy(1) 146.2(4) N(7)-Cu(1)-N(@4)#1 95.27(16) C(4)-N(4)-Cu(1)#2 150.9(4)

0(2)-Cu(1)-N(@d)#1 97.95(14) C(1)-Fe(1)-C(4) 91.45(19) Cu(1)-0(2)-Dy(1) 104.59(13)

2
Cu(1)-02) 0.197 0(2) Cu(1)-N(8) 0.198 7(3) Cu(1)-03) 0.198 7(2)
Cu(1)-N(6)#1 0217 9(3) Cu(1)-N(7) 0.198 1(3) N(6)-Cu(1)#2 0217 903)
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0(2)-Cu(1)-N(6)#1 98.66(10) Cu(1)-0(3)-Th(1)
C(1)-N(1)-Th(1) 146.0(2) 0(3)-Cu(1)-N(6)#1
N(8)-Cu(1)-N(6)#1 95.40(11) C(1)-Fe(1)-C(6)

104.77(9) N(7)-Cu(1)-N(6)#1 97.59(11)
98.12(10) C(6)-N(6)-Cu(1)#2 150.5(3)
91.10(13) Cu(1)-0(2)-Th(1) 105.20(9)

Symmetry codes: #1: —x+3/2, y—=1/2, —z+3/2; #2: —x+3/2, y+1/2, =z+3/2 for 1; #1: —x+1/2, y—1/2, —z+3/2; #2: —x+1/2, y+1/2,

—z+3/2 for 2.
2 HR5HR
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0.230 9 nm,Dy(1)-0(3) 0.231 5 nm, 53 4h 2 P41
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Fig.2 View of the coordination environment of the Cu(ll) and Dy(Il) ions
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Fig.3  One-dimensional zig-zag chain structure of complex 1
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Fig.4  Plots of yyT' vs T and yy vs T for complex 1
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