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Selective hydrogenation of aromatic and heteroaromatic rings is an important
game-changing technology for producing fine/commodity chemicals. We have
previously reported that Rh—Pt bimetallic catalyst supported on polydimethyl-silane
(PDMSI)/AI203 had high activity for aromatic ring hydrogenation under atmospheric
pressure. In order to tune catalytic activity finely for achieving selective hydrogenation
with sufficient efficiency, more detail information concerning relationship among
catalysts’ activities, preparation conditions, and reaction conditions are demanded with
suitable evaluation methods. For this purpose, we reinvestigated the preparation step
of the catalyst and found a suitable procedure to maximize bimetallic nanoparticle
uptake. We also found that catalytic activity was strongly affected by solvent, and
partial hydrogenation was also possible by using an appropriate solvent. Further
careful investigations on activity-SVmol relationship supplied a highly active catalyst
for full-hydrogenation of acenaphthene with good productivity.
Keywords: Aromatic Ring Hydrogenation, Continuous-flow Reaction, Bimetallic
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H, Rh-Pt/PDMSI-Al,03 Yield of Product?)
(20.0 eq.) 25 x 50 mm entry Reduction Rh/Pt flow rate (mL/min)
Rh-Pt/PDMSi-Al,04 Time Ratio  0.05 70.10 " 0.20" " 0.40

(Rh: 0.040 mmol)

) Celite L Th A B% Ee 2R VA

() (0 2 15h 21 9% 72% 15% 4%

OO X mL/min 80°C (% 3 15h 17 99% 99% 38% 7%
Acenaphtene Product 4 15h 1/2 99% 99% 99% clogged
in octane (0.1 M)

1) Determined by GC analysis.

1) Kobayashi, S. et al. J. Am. Chem. Soc. 2018, 140, 11325.
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