Catalysis

300+ : 200+

kilo to hundred-kilo scale
heterogeneous catalysts ! biocatalysis projects

Heterogeneous catalysis

> 200 bead-supported fixed-bed hydrogenation
catalysts(built in-house and purchased)

Cartridge catalysts used in flow process Powder supported catalysts used in
Heterogeneous batch process

catalysis
Heterogeneous Pd catalysts ‘ ‘

(coupling reactions and borylation reactions) Customized and specialized catalysts

Catalyst screening

Miyaura borylation and Suzuki coupling case
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Phosphine compound is polymerized into bulk material, thus the ligand is micronized and
suitable for separation and recycling.



Catalysis

Biocatalysis

Process development Manufacturing

Significant cost savings

o---o Safer process, better quality and shorter timeline

Benefits

Continuous improvement enabled by continuous
° enzyme engineering

> 500 enzymes in stock (commercial and in-house)

Fermentation: up to 100 L
Screening and process development

Directed evolution

R, 3steps Ry SFC/SMB H_ o R4 Pd/C, H, H o~ R
) —_— HN—<>< Chz_ NS — NA
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Biocatalysis route 1:
Ry ATA H .. Ry i) (Boc),0 i) HCl H. &, Ry
R, 70-80% Conversion HyN > HyN R,
>99% ee HCI
41.4% Total yield for 3 steps
>99% ee
Biocatalysis route 2:
3 steps
R, PB-KRED-019 H ., Ry Telescoping H ., Ry
o="X NA — XA
R, Quantitative yield HO R, —_— H,N Ry
9
98% ee >15 kg scale HCI
PB98119-1
70.6% Total yield for 4 steps
>99% ee

>10 kg scale



