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Creationof LC
in Liverpool (UK)

C Production Facility

in Taizhou (CN)

PROTACs

Building DEL
: Blocks FBLD : Fragments
! | 2015-2017 ! l 2020- .
" ! r\ ! A I Fa,
: 2014 : 2019 :

Initial Discovery
Liverpool Univ.

Enantioselective
reduction of pyridines

LCC

@

Technologies Development

= Cross coupling
= Asym. hydrogenation
= Cyclisation chemistry

New Technologies

* Photochemistry
* Biocatalysis

ACCELERATE YOUR DISCOVERY

~50 people

> 1,000 products now
available from stock
>100 customers
supplied

New £2.25m funding
agreement

Strengthened
management team

Established SAB
[ISO-9001 certification

Company Overview

LCC is onamission

to accelerate the
2020

discovery and
development of
high-quality drugs
though improved
access to the 3D
chemical space.
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LCC

Expertise

LCC designs, produces and supplies high quality chiral chemicals with proprietary technologies.
LCC develops new and innovative solutions to access novel & rationally designed chiral components.

(N-) Heterocyclic Building Blocks (>11K)
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Stereo-defined & Enantiopure

Our Mission

Accelerate your discovery

* 3D Chemical space enhancement

* Intelligent design of BBs for
specific applications

(DEL, FBLD, PROTACs, ...)

* Personalised support

(tailored collections, SAR studies,
nearest neighbour analogues,
scale-up, ...)

PLEMFRAEREAR, WItAEFSREFUHLEY, REHIPMRE R, REXKIICIHFHN . SEOFEMRT.
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Applications

LCC's compounds are specifically designed to be used in various screening techniques / programme type.

PlER T Ta/~m, AAENRRFESARMBIE LB P ER.

Scaffolds 3D-Rich Linkers for Chiral Lead-like
(mono/dlltrl)
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DNA-compatible
Synthetic Handle

LCC

Ro3, 19-F, Covalent,
Enantioprobe

Semi-Flexible
(low Rot B.)

ACCELERATE YOUR DISCOVERY

>99% ee
mqg to multi-kg

5,000,000
Lead-like Molecules



\///, Scaffolds for DEL Synthesis

) ) LCC's collection of DEL synthesis contains 11K
DEL (DNA-Encoded Library): Collection of molecules attached to compounds, that are pre-categorised according to
DNA carrying unique information about the identity of the library the number and nature of the handle(s) to facilitate
member. the selection process.

BBs Requirements Synthetic Handles

* Synthetic handles specific to reactions on-DNA
8000

* More than one synthetic handle is required to enhance the 2000

diversity of the library O 6000
5000

. . 4000
Commercially available
3000

scaffold types according Di: 25%(45K)
: . 2000

to the number of "
synthetic handles: @ Tri: 2% (4K) 000 l l

0

Mono Di Tri

Mono: 73% (130K)

Lack of availability for di-and trifunctionalised scaffolds

(1)Madsen, D. et al. (2020) "Chapter Four - An overview of DNA-encoded libraries: A versatile tool for drug discovery"in Witty, D. R. & Cox, B.(ed.) Progress in Medicinal
Chemistry, Volume 59. Elsevier, 181-249.(2) Martin, A.; Nicolaou,C. A.; Toledo,M.A.Commun Chem, 2020,3,1. Lilly’s commercially available scaffolds were defined as BBs
readily available from Enamine and Sigma.

LCc ACCELERATE YOUR DISCOVERY



\///, Scaffolds for DEL Synthesis

LCC's DEL synthesis are designed to be successfully used in DNA-compatible reactions,and have a diverse set of options
for the synthetic handles, covering some of the gaps in existing chemical space.

PLIERIDELA R~ m Al A INENONAR B, RIS MR N RIERE, HA T Bt FHEXAENER.

Key Criteria:

* Diverse array of heterocyclic compounds

'l‘ X
Rzl ) ps R2-E j)—nm-" C
kN,(J)m N R’ R2
R R' RIR®
* Extended selection of 3D-rich synthons
pyrrolidine, piperidine, azepane, piperazine, y
morpholine, oxazepane, carbocycles, ... * Synthetic handles compatible for reactions on-DNA
R=H, F, alkyl, aryl, amide, ...

o o o * Mono/ Di/ Tri functionalised compounds
N-H N—-Boc N—Fmoc .
™, g, Y, * Low Molecular Weight
0 0 = * Racemic and chirally-pure material available
§ ; E \ / S-NRR"
OH OMe Br

Ready to use scaffolds

LCc ACCELERATE YOUR DISCOVERY



\//// Fragment Collection

LCC has increased availability of compact, cyclic-based, stereo-defined fragments. LCC can help to select the best

fragments to complement existing library. FliIERHEERFHNRE, ERGT BNELEYE.

Q'\N\ﬂj 0=<(Nt>””©_<0H '~ :j ?@ H—N\g Q ﬁlj °
H Me H F OMe

Project specific substitution patterns and warheads are available on demand. 1% & 25 5 & | £ ] Fn EU 4+ 44 #Y

LCc ACCELERATE YOUR DISCOVERY
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Covalent Fragments Opportunities

Coupling between LCC’s sp3-rich secondary amines and the selected warheads(such as the acrylamide,

chloroacetamide, and diazirine for example), offers an opportunity to diversify existing covalent fragment libraries.

Selected examples
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LCC

PliER BT AR REESHUNRRE.
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\//// Semi-Flexible Linkers for PROTACs

LCC provides semi-flexible linkers, resulting in better controls of final PROTACs shape and orientation;
facilitating modelling step and increasing efficiency.

BUERHE M R Linkers, BFMITFIMBIFIEN, IREKRINE.

Ternary complex Key Cl’iteria:
e Syst tic ch i f ti
‘I I‘ ystematic changes in conformation
* Selected exit vectors for ligand coupling
N * (Good variety of chain lengths
POI E3ligase Il

RZ el 1
* No additional HBD's
PROTACs |\\
Inhibitor Li ¢ Z * Reduce number of rotatable bonds
gand b
‘ ‘ g_}w * Racemic and chirally—pure material available
N S R ARHEEIER), SFUST

LCc ACCELERATE YOUR DISCOVERY



\///, Semi-Flexible Linkers for PROTACs

Representative examples of our semi-flexible linkers sub-collection for PROTACs:

R2 I _R2 | /_R 4

/
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R1 R1 R1 R1
N N N
1 1 1
R R R PEG-like linkers

Number of rotatable bond =1
[+exit vectors] Q Q
R. 0] . :>
R'=H, Boc,Fmoc, ... 0{,\/ ]lR R-G S "'O .

R2=C0 ,H, CH,0H/NH,/Br, CH,CO,H, ...

Project specific exit vectors and substitution patterns are available on demand. 17 455 >k & Il # [=] g 4 F0 EL A #a 2L

LCc ACCELERATE YOUR DISCOVERY



\///, APl & Intermediates

Piperidines and pyrrolidines are ubiquitous scaffolds in small molecule drugs (>60% of the marketed small molecules
drugs are bearing these moieties). The importance of LCC's compounds can be highlighted by their presence in several
of the top 200 pharmaceutical products sold in 2018. BliER ~ZmHEIME2018ERIFE _—_ A A~ mT .
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L e A0148
Jentadueto (2011) Pibrentasvir in Mavyret (2017) Ph,Q,.,Ph HOZC,Q.,,Ph
Eli Lilly & Boehringer Ingelheim F Abbvie H Fmoc
Type 2 diabetes Hepatitis C A8302 A9730 (rel)
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\///, APl & Intermediates

With extended production capabilities and facilities,LCC can accelerate your discovery by providing large scale and
high-quality API & key intermediates. FLIERHABE—RLE, AHEETIHXAENSREAPIFIHEEF.

o)
o

Enantioenriched material with high ee (up to 99.5% on demand) HlERIEF A~ REPIR HteeEFH M\ X HEY

Lcc ACCELERATE YOUR DISCOVERY



\//// Lead-like Virtual Library

Aim: Design and virtually synthesise a lead-like library via decoration of LCC’s proprietary 3D-scaffold collection.

3 Key Design Parameters :

vy | Wcresset

discover . create « Innovate ° Oua”ty
1,000 5,000,000 , :
I I 1 I ~ _
Fragments > Lead-like Molecules Rof lead-like chemical space
SYNTHETIC & COMPUTATIONAL >90% synthesis success rate

EXPERTISE

* Diversity

Workflow Wide spread of sp2—sp? character & MW

Diversity-controlled reagent selection

Identification of (nucleophilic) synthetic handles on diverse set of 3D fragments
Selection of 5 robust chemical transformations . Novelty

Selection of diverse set of commercially-available (electrophilic) reagents using PickR™ Proprietary scaffold collection

Conformational sampling and generation of 3D library SureChemBL novelty assessment

~Ro4 and drug-likeness property filters

Accelerate Hit-ID / Hit-to-Lead
MRFESN SR EN

1
2
3
4. Virtual synthesis of 2D library via scaffold enumeration
5
6
7

Analysis of finished library

LCc ACCELERATE YOUR DISCOVERY



\//// Lead-like Virtual Library -Decoration Chemistries

@ O -V

of A1626 of A10804 of A10153
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Selected examples of robust chemical transformations
between LCC's 3D fragments commercially-available reagents:

LCc ACCELERATE YOUR DISCOVERY
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Speciality

Request

Proposal

Order

Success
rate

LCC

JLEMF A EEEARRERZ PERITHERFIEL S,

for DEL

Synthetic handles
specific to the project

for

PROTACs

[dentical core with
various exit vectors

studies and

optimisation

Nearest neighbour
analogues

Case Studies(

LCC is utilizing its proprietary knowledge to design set of chemical tailored to bespoke projects .

140q, 97% purity

386 compounds,
including~350 newly

36 compounds,
including 15 newly

28 compounds
designed for the

R,R4N

designed BBs designed BBs project RzR4N
79 scaffolds 36 linkers 11 building blocks 1BB
96 % 100 % 100 % 100 %

ACCELERATE YOUR DISCOVERY
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DEL: Hits to Lead Candidate(s)

Example Workflow ()

Supply of LCC's 3D-rich scaffolds
for DNA-encoded library elaboration

Rapid access to off-DNA hit(s)
(includingevery enantiomers)

Provision of nearest neighbour analogues

Supply of functionalised scaffolds
for rapid hit(s) expansion

€€

(1) All new compounds are fully characterised, including the determination of the nature of thestereocenter (s).

LCc ACCELERATE YOUR DISCOVERY



\//// Chemical Space

Open-Access

LCC’s BBs: (1

— DEL scaffolds (11K)
~ Fragments (2.5K) * LCC website & Custom sd-files

Access LCC's specialised compounds through:

— Linkers(2K) * E-commerce(eMolecules, Chemspace,***)

* Distributors(Sigma, Apollo, Namiki,-+*)

Private (CDA protected)

Private Access LCC's private compounds through:

lead-like space « Custom sd—files

* Computational partners(Cresset, BioSolvelT.***)
- for the lead-like space

(1) Oct. 2020

LCc ACCELERATE YOUR DISCOVERY



‘//// Summary

Accelerate your discovery

and bring new compounds to market, faster, better and easier.

@ ® @ b C @

LCC is offering access to novel, chirally—pure compounds to develop high-quality drugs,
through existing catalogue, ongoing pipeline, virtual library, and much more.

JUANFRAIAHEME, MR, ENESEAR, REHHN. aFEUEY, BHEREHYML .

Intelligent design of BBs for >11K 3D-rich stereodefined Personalised support
— specific applications S— (N-)heterocyles m== tailored collection, SAR, nearest ™=
(DEL, FBLD, PROTACsS, ...) (295%, >95% ee) neighbour analogues, ...)

LCc ACCELERATE YOUR DISCOVERY



Accelerate your discovery

and bring new compounds to market, faster, better and easier.

iR, Bir, BB, AERMLZMNERE!

LCC

liverpoolchirochem.com
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