Polymer-Supported Pt NPs for Flow
Hydrogenation and Aerobic Oxidation
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PS-PEG-supported nano-Pt
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olefin hydrogenation
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flow rate = 2 mL/min
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carbonyl hydrogenation
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chemo-selective hydrogenation
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flow rate = 1 mL/min
(residence time 22 sec)

0
)J\©/\OH
87% O
0

O

M

R™H

(12.5 mM soln.)

e

o
99% 99% 97% 91% Me 96%  92% 89% 99% 97% 86% Me 82%  91%
O 82% 97%
9 K o
N
e~ GO PN, ol Yoo
F.C 2 OH Yy """"oH PhCHZ0-C-N
96% (@40 °C) 97% 99% 96% (@40 °C) 99% 88% 73% 99% 95% 95% 71% @) 87% 99%
Org. Lett. 2005 (Pd); RCA Adv. 2015 (flow); ACS Catal. 2017
aerobic oxidation (1) aerobic oxidation (2) commercial catalog
e e
eﬁf (0.085 mmol) OH ‘.\I;r (0.085 mmol) 0 | BEWE> Am-HE AN ERIBE-ENWE | SNSE | ¥—EX
)\ )J\ MR Y 7 — 12 AR
Ar=CHZ0H ~ ArCOOH Ri ™ R, ~ R” Ry ARP B2 (ARP:Amphiphilic Resin Particles)

02 (70 bar), HzO, 100 °C

flow rate = 0.6-0.8 mL/mi
(10-25 mM soln) O & m=min

©/COOH/©/COOH/©/COOH/©/COOH COOH @[COOH
Me MeO Cl ; Me

95% 81% 85% 74% Me 85%  98%
COOH COOH _~_ COOH g COOH x._COOH
o JJ Oy
FsC O,N O
91% 87% 99% 89% 77%

0, (50-70 bar), H,0, 100 °C

flow rate = 0.6-0.8 mL/min
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X-CubeZF|A U cBRBRELRIG
ARP-Pt (2 cartridges, 0.17 mmol Pt)
?\H X-Cube flow-reactor ?J\ or Jc])\
R R2 0, (50-70 bar), 100 °C R "OH R "R?
H,0 or H,O/'BUOH (10-100 mM) (R? = H)

( R' = alkyl, aryl )

R?=H, alkyl, aryl/ contact time 55-73 sec (flow rate 0.6-0.8 mL/min)

large-scale application: anionic surfactant
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100% conversion
>99% selectivity

flow rate = 0.6 mL/min
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100 °C
60 bar

TON = 2.5K contact time = 75 sec

ARP-Fe catalysis

PS-PEG-NH, 1) Fe(CO)5 (complexation)
2) A (thermal decomplexation)
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flow rate =1 mL/min
(0.1 M soln.) (residence time 22 sec)

o) \/©
N
n'CsH17/\ ij ©/

73% 100% 99%

100% 84% Cl 99%

Green Chem. 2013



