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O Synthesis of hydroquinone and its derivatives
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O Hydrogenation of 2-ethyl anthoraquinone under continuous-flow system
Hz (1 atm), 3.3 mL/min
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Et JE_) E Air, H20
OO Pt-Au NP (1:1) x/x mmol ——> aq. H,0,

y M in 2-octanol/toluene (1/1), 0.167 mL/min

entry  support x [mmol] quinone (y M) (H.0,) yield (%)
1 A 0.05 fresh (0.05) 81
2 A 0.05 reuse of entry 1 75
Ty B o028 fresh (0.075) 76
4 B 0.0282 reuse of entry 3 67 (69°, 61°)
(5 c 0.045 fresh (0.075) 91 ]
[ 6 C 0.0452 reuse of entry 5 91 (95, 95¢) ]

@ The same catalyst column was used. P 2nd reuse. ° 3rd reuse

O Hydrogenation-derivatization reaction through space-integration

o Hz (1 atm), 3.3 mL/min OH (Me0)2S02 in THF 2.1 M
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0.075 Min THF  0.033 mmol each, 30 °C o 0.25 M, 0.3 mL/min
0.06-0.2 mL/min residence time: 10-20 sec. Air-sensitive residence time: 30-40 min.
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O Scope of functionalizations of hydroquinone through space-integration
AcCl (5 eq.) in DMF (1/19)
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L] oo 5. 1MW BorMVatizAtion Unique Points of Continuous-flow Systems >99% yield

3.0ml/h

v Controlling selectivity by residence time v Reaction acceleration (up to x27) in flow Lelinl el .
v Suppression of over-reduction v Heterogeneous catalyst as mixer (3 O3 o
v’ Use of air-sensitive intermediates v Extreme robustness (> 50 days) 1 , ,_P
v Extreme robustness (> 1 months) v Site selective arene hydrogenation H, _
-~ v Wide scope of derivatization v Wide scope . é e
v Compatible to various solvent systems up to 27 times faster TOF V8.8 reaction
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- Neat & milder conditions

- Continuous-flow reactions
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DMPSi/Al,03-metal (0.025 mol% Rh) ® Rh: 40%, Pt: 2%, Pd: N. R.
H, (1 atm), 30 °C, neat, 20 h > O B U EHEN)
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O Enhanced activity under continuous-flow conditions
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Substrate Product

>99% yield
DMPSI/AL:0s-Rh/Pt (0.67 6) for 1214 h (> 50 days) TON: reacted Hx/Rh (mol/mol)
in 5 mm® x 5 cm column TON: 1,041,447 TOF: TONftime (/h)
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O Synthesis of Donepezil through time-integration one-pot
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