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ABSTRACT

Three new cobalt-diamine derivatives hybrid framework structures, including
[C02(H20)2(0H)2(4,4'-bipy)s](NO3)2-2(4,4'-bipy)-10(H20), Co(H2NCH,CH;NH;)SO4
and [Co(Cy0H21N2)Cls], have been prepared by solvothermal technique and fully
characterized by single crystal X-ray diffraction. The crystals of
[Co2(H20)2(0OH)2(4,4'-bipy)s] (NO3)2:2(4,4'-bipy)-10(H20) could be readily grown in
water  (hydroyhermal), whereas those of Co(H,NCH,CH;NH;)SO, and
[Co(C1oH21N2)Cls] could be obtained from the reactions in ethylene glycol
(glycothermal) and butanol (butanothermal), respectively. The crystal structure of
[Co2(H20)2(0OH),(4,4'-bipy)s] (NO3)2-2(4,4'-bipy)-10(H,0O) could be solved and
refined in orthorhombic C2, a = 17.9884(14) A, b = 11.4661(9) A, ¢ = 24.5480(12) A,

vV = 5063.2(6) A® and Z = 2, and those of Co(H,NCH,CH,NH,)SO, and



Vi

[Co(C1oH21N2)Cl3] in trigonal P65, a = 11.4288(8) A, b = 11.42838(8) A, ¢

20.8978(15) A, y = 120°, ¥ = 2363.9(3) A% and Z = 6, and monoclinic P2,/c, a =
6.1704(9) A, b = 12.2703(18) A, ¢ = 9.0943(14) A, p = 105.253(2)°, V' = 664.30(17)
A3 and Z = 2, respectively. The analysis of these hybrid structures has revealed the
hierarchical arrangement of the basic inorganic and organic building units, as well as
the critical role of the organodiamines in directing the organization of the hybrid
framework via various inorganic-organic interfacial interactions, including weak
hydrogen bonds in particular. Dependence of magnetic and thermal properties of these
newly synthesized materials on their atomic structures could be also deduced based on

the framework architectures and interatomic interactions.
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