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Magnetostructural Correlation and Antisymmetric Exchange of Spin Frustrated
Triangular [Cu;] in Zero-Dimensional and Three-Dimensional Structure

CHEN Qi-Hao JING Zhao-Yang® SONG You
(State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210023, China)

Abstract: Quantum spin liquids are the third type of magnetism that has just been confirmed in recent years
besides ferromagnets and antiferromagnets. They have attracted much attention in the fields of physics and
materials because they are expected to explain the mechanism of high temperature superconductors and to change
the storage mode of computer hard disk information. Spin frustration, as the smallest unit of quantum spin
liquids, may be the key to solve many problems of quantum spin liquids. Based on the reported three-nuclear
copper complexes, [Cus( us-OH)(u-OPz);(NOs),(H,0),] - CH;0H (1) (HOPz=methyl (2-pyrazinyl)ketone oxime), we
synthesized a three-dimensional metal-organic framework (MOF), {{Ag(HOPz)Cu;( u3-OH)(NO;);(OPz),Ag(NO3)] -
6H,01]}, (2). Their magnetic properties were analyzed in detail from the perspective of spin frustration by comparison.
The magnetic studies indicate that there exists a strong antiferromagnetic interactions between spins and
antisymmetric exchanges. The magnetic data are fitted and the magnetostructural correlation is studied by
Hamiltonian containing isotropic and antisymmetric exchanges. The best fitting parameters obtained are: J,,=—426
em™, g,=1.83, 2,=2.00 for 1 and J,=—401 cm™, g,=1.85, g,=2.00 for 2. CCDC: 819086, 1; 1965094, 2.
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Fig.1  Spin-coupling competition and frustration in some

specific structures
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Table 1 Crystal data and structural refinement parameters for complexes 1 and 2

Complex

1

2%

Formula
808.17

Formula weight

Crystal system

C |9H27CU3N11013

Monoclinic

Agctc 36CH6NZA‘7044H62
2 375.78

Monoclinic

Space group P2i/n P2//c

a/ nm 1.373 5(3) 1.147 5(18)
b / nm 1.492 6(3) 2.955(5)
¢/ nm 1.508 8(3) 1.127 0(19)
B1(° 101.190(4) 105.41(3)
V / nm? 3.034 37 3.685(10)
A 4 2

D./ (g-em™) 1.065 1.289

GOF 1.182 1.024
Reflection, restraint, parameter 6 961, 0, 423 6 325, 91, 494
R, 0.058 3 0.096 2
wR, 02122 0.294 9

* Chemical formula, relative molecular weight and density of compound 2 are the comprehensive

characterization results of single crystal structure, elemental analysis and thermogravimetric analysis. Six water solvent

molecules in the cif file are subjected to squeeze treatment.

F2 BEEY1IM2HTSERKOmMER(C)
Table 2 Selected bond lengths (nm) and bond angles (°) for complexes 1 and 2

1
Cul-010 0.195 5(3) Cu2-010 0.197 2(9) Cu3-010 0.195 0(7)
Cul-02 0.195 8(8) Cu2-01 0.192(1) Cu3-03 0.194(1)
Cul-N3 0.199(1) Cu2-N7 0.198(1) Cu3-N6 0.199(1)
Cu2-010-Cu3 109.5(2) Cul-010-Cu3 109.9(2) Cul-010-Cu2 113.3(2)
2
Cul-010 0.195 1(3) Cu2-010 0.194 6(5) Cu3-010 0.195 6(4)
Cul-03 0.193 2(5) Cu2-04 0.193 4(5) Cu3-02 0.194 0(4)
Cul-N1 0.198 1(5) Cu2-N5 0.197 5(5) Cu3-N4 0.198 7(5)
Cu3-010-Cu2 109.4(4) Cu2-010-Cul 112.2(4) Cul-010-Cu3 111.34)
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Fig.2 Crystal structures of complexes 1 (a) and 2 (b)
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Fig.3 Two-dimensional layered structure of complex 2
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Fig4 Three-dimensional frame structure of complex 2
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Table 3 Best-fit magnetic parameters for complexes 1 and 2

-1

cm
Complex —J -J ) ) Gy gL g/
1 426 457 363 93.9 80.2 1.83 2.00
2 401 414 376 37.9 79.7 1.85 2.00
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Table 4 Magnetostructural data for complexes 1 and 2

Js / em™ v/ (°) J | em™ B/(°) Ju ! em™ a, /(%) dewon / nm deuno / nm deon / nm
1 -363 1133 -457 109.7 -426 110.9 0.193 9 0.198 7 0.195 8
2 -376 109.4 -414 111.8 -401 111.0 0.193 5 0.198 1 0.195 1
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Fig.10  Abbreviations of structural and coupling
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