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Magnetic Properties and Application of Caltalysts in Biginelli Reaction for the Ni
and Ni@C Synthesized by Levitational Gas Condensation (LGC)
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Carbon-encapsulated Ni and metal Ni nanoparticles were synthesized by levitational gas condensation (LGC). Methane (CH,) gas
was used to coat the surface of the Ni nanoparticles. The Ni particles had a core diameter of 10 nm, and were covered by 2~3 nm thin
carbon layers with multi-shells structure.The low magnetization comparing with the Ni nanoparticles without carbon-shell results in
the coexistence of nonmagnetic carbon and a large surface spin percentage with disordered magnetization orientation for the
nanoparticles. Biginelli reactions in the presence of L-proline and Ni and carbon encapsulated Ni nanoparticles were carried out to
change the ratio between stereoisomers. The obtained S-enantiomers for 3,4-dihydropyrimidine (DHPM) using catalysts of Ni, and
Ni@C was an excess of about A~7.4 % and A~19.6 %, respectively. The nanopowders were fully recovered using magnet to reuse as a
catalyst. The Ni@C was shown at same yield to formation of 3,4-DHPM, though it was recycled for catalyst in the reaction.
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Fig. 2. (a) TEM and (b) HRTEM images of caron encapsulated Ni nanoparticles.
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Fig. 3. (Color online) Magnetization of Ni@C (a) zero field coold (ZFC) and field cooled (FC), and (b) applied magnetic field up to 1 T at room
temperature (Hysteresis loop of inset: Applied Field (kOe)).
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Fig. 4. Biginelli reaction for synthesis of 3,4-dihydropirimidine.
Table 1. Synthesis of 3,4-dihydropyrimidine based on Biginelli reaction using nano-sized catalysts of Ni, and Ni@C.
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