©
2014 2016

Electronic Structural Control and Application of Metal Nanoparticles to the
Catalytic Reactions Using Nitrogen-doped Carbon Nanofibers as a Support
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Facile synthesis of metal nanoparticles supported on nitrogen-doped,
herringbone-type carbon nanofibers (N-CNFs), which were prepared by chemical vapor deposition using
acetonitrile as carbon and nitrogen source, was accomplished by pyrolysis of metal alkene complexes
such as Pd2(dba)3(CHCI3) and Pt(dba)2 [dba: dibenzylideneacetone]. Transmission electron microscopy
images of these metal nanoparticle-immobilized N-CNF-Hs (M/N-CNF-Hs) showed that size-controlled
metal nanoparticles existed on the N-CNF-H. Among these M/N-CNF-Hs, the Pd/N-CNF-H was probed to act

as efficient poisoning catalysts for the selective hydrogenation of aromatic ketones to the
corresponding alcohols, and selective hydrogenation of alkenes and nitroarenes having benzyloxy
groups in the molecules without promoting the hydrogenolysis of the carbon-oxygen bond of benzyloxy
groups.

While palladium particles on activated carbon showed high catalytic activity towards
silane-reduction of tertiary carboxamides.
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Table 1.
N (%) diameter (nm)
CNF-H - ca. 80
N(5)-CNF-H 5.2-5.5 40-60
N(10)-CNF-H 10.5-11.3 25-40
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PYCNF-H 1 09 42 ! 30 46
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Ph Pd. cat Ph Ph
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Pd cat. (S/C) solvent; time (h) A/B
Pd(5)/C (270) (AcOEt; 3 h) 87:12
Pd(5)/C (420) (toluene; 6 h) 93.7
Pd(3)/CNF-H (270) (AcOEt; 3 h) 85:15
Pd(3)/N(5)-CNF-H (270)  (AcOEt; 5 h) 98:2
Pd(1)/N(5)-CNF-H (270)  (AcOEt; 10 h) 41—
Pd(1)/N(5)-CNF-H (270)  (MeOH; 2 h) 97:3
Pd(1)/N(10)-CNF-H (270)  (MeOH; 4 h) 97:3
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Ph\("Pr 25°C, 2 h (S/C = 100)
OH >99% (98 : 2)

Ph\T/Cone 25°C, 2 h (S/C = 100)
OH >99% (99 : 1)
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Pd(3)/N(5)-CNF-H
25 °C, 0.5 h (AcOEt)
>99% (>99% selectivity)
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Pd(3)/N(5)-CNF-H
0 °C, 9 h (AcOEt)
98% (>99% selectivity)
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Pd(3)/N(5)-CNF-H
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>99% (99% selectivity)
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25 °C, 17 h (toluene)
>99% (99% selectivity)

Ph__~_ OBn
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97% (>99% selectivity)
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