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Bringing Nobel Prize-winning
technology to the chemical industry
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What we provide

— PRODUCT

metathesis catalysts

Development of formulations and
optimization of polymerization process
and other industrial process
development
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Our focus: Olefin Metathesis
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Why we do what we do? & i LA
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We help our partners Ma ke
a difference in the world. Healthcare

benign and cheaper methods for the production of | '
new generation drugs
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Decreased fossil fuel reliance

high value chemicals derived
from renewable feedstocks

Fordrmn P8G NESTE

Reduced CO, footprint

application of novel light-weight advanced
materials in the automotive industry
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Proprietary catalysts covering major European, North
American and Asian markets
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Vision & People & iR

Our passion: Providing clients with an enabling technology that will allow development of novel processes
and products, thus opening new market opportunities and generating positive impact

Our niche:  Olefin metathesis for industrial applications
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Use case — Apeiron’s catalyst vs. competitor’s &% "

Synthesis of Hepatitis C Antiviral Agent BILN 2061

Catalyst used
in 1'st generation process

Hoveyda-Grubbs 1'st generation
5.3 mol%
21.6 kg

Apeiron’s Technology at Work

* 18x reduced manufacturing cost
« 16x shorter reaction time
« 7x lower production waste
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BILN 2061
(Ciluprevir™)

metathesis’ product

400 kg <

Catalyst used
in 2'nd generation process
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nitro-Grela offered by Apeiron
0.1 mol%

0.4 kg

Boehringer
dlh Ingelheim
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UltraCat and UltraNitroCat Scale Up o T

POIR.01.01.01-00-0795/17-02

COMe Catalyst
/\(\/g _ MeO,C ,(/«,)?/\(\/),COZMe

neat, 85°C 7

>Ck 9-DAME

ph NN Loading [ppm] Gc ield [%]
Hoveyda Il 1 (4x0.25) 60.000
o o COTTM 1 (025 <t -
Ri—<"] UltraCat 1 (4x0.25) 88 440.000
Cl [ 0.5 (2x0.25) 66 660.000
0.25 41 820.000
NJ Ph Catal
atalyst
/\M/ y > /(/W
- o 7
UltraCat 7 neat, 70°C 7
rat.a Dec-1-ene
coaet_Lowdinlopml JoCuiiainl ron
UltraCat 0.2 (4x0.05) 2.100.000
UltraCat 0.15 (3x0.05) 75 2.500.000
PCT/IB2016/054486 : : —

0.1 (2x0.05) 59 2.950.000
0.05 34 3.400.000

Gawin R., Kozakiewicz A., Gunka P.A., Dgbrowski P., Skowerski K. Angew Chem Int Ed Engl. 2017;56, 981
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UltraCat and UltraNitroCat Scale Up o

POIR.01.01.01-00-0795/17-02

Catalyst 15ppm CO,M
COzMe + P 2Me ’(/ A COMe
= ZCN o ' i
S e O Me0,c 5,
9-DAME

UItraNltroCat 38.000

O
M Catalyst 30ppm O
z 0 ) >
8 3
P

toluene 5mM
P

NO,

o cerma o
m 12 4.000
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UltraCat and UltraNitroCat Scale Up

POIR.01.01.01-00-0795/17-02

1. LIHMDS
+ 2.
Pg>l:;ﬁ; PPh;
BF,4 ‘QCI Ph
Ri—=<=
o |
CAAC
PPh;
precursor M10
EJ:%{ 1. LIHMDS
* 2. PPh
ph ’ CT
BF, K Ph
RI=<]
CAAC o’ 3
precursor PPhj

M10
5 L
O

™
CuCl

NO,

European
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Smart Growth

Republic
of Poland
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Leading the way in metathesis

250 L reactor, 67% yield
9 kg UltraCat in a single batch

250 L reactor, 46% yield

\\\
Ru—=

ci’ >: " 4 kg UltraNitroCat in a single batch

UltraNitroCat

European Union

European Regional
Development Fund
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High Value Chemicals from Natural Oils

Catalyst
CO,Me CO,M
4\(\,)r 2 > MeO, CH"/\(V)’ 2 vie
7 7 7
neat
methyl 9-decenoate dimethyl 9-octadecenedioate

UltraCat cost per 1 kg of product 0.85 Euro

Catalyst Concentration Catalyst loading [ppm] Yield [%] TON*
Elevance C-827 neat 17.8 (80 ppm wt) 19 5327
Apeiron UltraCat neat 2 (11 ppm wt) 71 177 250

*Catalyst Turn-over Number calculated for productive dimethyl 9-octadecenedioate formation.

Catalyst
AR -
n neat, 60 °C n n

UltraCat cost per 1 kg of product 0.65 Euro

Catalyst Additive Concentration Catalyst loading [ppm] Yield [%] TON?* Reaction time
. 2-chloro-1,4- : .
Nalco Sciences G-II (C-848) : neat 2.4 —added in 6 portions 60 125 595 6h
benzoquinone
Apeiron UltraCat - neat 1 —added in 1 portion 63 315 850 1h
*Catalyst Turn-over Number calculated for productive dimer formation.
11

Elevance Renewable Sciences INC US 2013/0204022A1
http://www.materia-inc.com/products/catalysts/library
Apeiron Synthesis PCT/IB2016/054486

Nalco Sciences US9150468
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— projects underway (polymers) —

advanced material specialty materials
for Mercedes AMG for 3D printing
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/ Leading the way in metathesis
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Lab & Equipment @ oo AT

Apeiron operates from a 400 m? laboratory
at Wroctaw Technology Park.

The company uses state-of-the-art lab equipment

13
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apeiron-synthesis.com

Apeiron

synthesis

Leading the way in metathesis

Agnieszka Roszyk
Key Account Manager

Agnieszka.roszyk@apeiron-synthesis.com
+48 603 464 071

Apeiron Synthesis S.A.
Wroclaw Technology Park

ul. Dunska 9, 54-427 Wroctaw
Poland
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