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« Unspecific peroxygenases (UPO) allow selective C-H © 09"
oxyfunctionalization at room temperature ! TS-1 ollow zeolit HCEHC

Si precursor
microsphere

2 Require no cofactors, H,O,, for oxygen atoms & final electron suspension
acceptor
2 Unspecific: endless substrate choices
7 Regio + enantio selective
2 Highly engineered protein: 2
En + Resistant to organic solvents

Method for creating Hybrid Chemo-Enzymatic Catalysts

(HCEHC) developed by our team 4]

- Allows immobilization of enzymes on supports with
few/weak binding sites

- Retains activities of both inorganic and biological catalysts

- Great for cascade reactions!

+ Customizable specificity & selectivity
¥ Sensitive to high H,0, concentrations

« H,0, can be generated in room temperature water under /Model reaction for this work: OH h
low H, pressure using supported Au-Pd nanoparticles, :
typically on TiO, + H.O

« Au-Pd/TiO, have been proven to be a suitable source of H,O, 2=2
for UPOs in a one-pot system B! \_ J

v One-pot cascade works
as iIntended

v Full conversion of
saturated solution after
Th with T mg.../mL

X Poor substrate
miscibility with water:
low and unreliable
concentrations

X Low concentration
favors overoxidation of
product

H,O, production
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- Sulbstrate miscibility
needs to be increased!

SD-AuPd/ AuPd/TS-1 SD-AuPd/ AuPd/P25 AuPd/Si02 SD-AuPd/
SiO2 one- TS-1 air MPTMS P25 air+H2
step Aer

d22°C
d 0.3 bar H,
d 2.7 bar dry air

dpH7.6-Tris-HCI 50mM

v" Silicon-based Acet d
supports are relevant cetone cou - % 1+ SO
v Spray-drying (SD) Serve as a non- Y e I TS hollow

increases activity cosz?vrzgte:::vSPO' microsphere

- .. .. homogeneous cascade FHA
reaction

High concentration of acetone
lincreases H,0, productivity §
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C can we pus § 04 n . . .
E 02- UPO in g ; UPO |mpre.gn.at|on

01 water:Acetone & A\ Residual H202 & cross-linking

0 , mixtures? e e N s may indicate —> J E - A

Water 40% (v/v) Acetone 10 20 30 40 50 60 enzyme 5 | -\ 1 U po @ SD_
Same conditions, using SD AuPd/TS-1 Acetone content (v/v) % . . | — i Aa !
catalyst, Img/mL deactivation! : ] J e \ AU pd/TS']

Catalytic performance of HCEHC
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v Argument for active

d HFT: catalyst removal site proximity effect

- i + 5 Hy0;
@t=1h, replaced with CEMC l

- _ * )J\/\/\/W\/U\
Reaction time (h) SD AuPd/TS-] 0 1 2 3 overloaded )J\ OH HO o OH
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0.015 : Performa nce increases after r
o, : ® Ethylbenzene What ) ﬂeXt7
oo 0 € 1-Phenylethanol . o SUbsequent uses O O O
“" - = =Hot Filtration Test j 22 C = 14 0O | 2 H-O 0O
S - Standard test Q 0,3 bar H, s Q Catalyst filtered HO N 202 HOWOH
?E, 0.010 - Q 2.7 bar dry air E 1.2 ahghvk\;a?cped 3X O HME & oleic
= . ' E 7 Wi utrer ' ' furan-2,5-dicarboxylic acid
S N pH '/ 6 — Acetone + 2 T between uses ?glgisplggi?:mg (FDCA) y
: Tris-HCI 50mM (40/60 % o5 7 Better than < Bl
S 0.005 % v/ 3 T homogeneous monomers =
S oV V) 206 cascade (white
Q ~1 mg./mL 2 dotted line) \/\/\/\/:\/W\)kOH

o

_ with UPO?
l’ Evident leaching of UPO in the Prior uses Surface may be > First tests show 57% conversion of oleic acid
medium after Th encumbered? after 24h; products yet to be identified
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