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Finding

Single, Fragment | Library synthesis for screening:
Purified ICLF |Based » Diversity Oriented & Target Class
Libraries Screening | = New chemistry development

Integrated Combinatorial Lead Finding (ICLF)
One-Bead-One-Compound approach
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Lead Finding in Drug DiS o \/' i fo BioMedicaI Research

Lead
Target Assay Screen Hit to Lead
ID Devel. HTS/FBS Lead | Optimization

DO D1 D2a | D2b D3 [——sPOC

compound amounts I

|

number of compounds _
| |

assay throughput —

Provide hits with modular structures amenable
to rapid optimization by previously validated combinatorial chemistry
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Assay SenSitiVity and T ,__‘&SVE‘H&H%S for BioMedical Research

UHTS Plate: > 2000 wells / plate

Assay Volume: 1-2 ul
Microtiter Plate: 96 wells/ plate
Assay Volume: 200ul
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The Power Of Split'POOI -] /_ﬂ FIJ - F:j J\w artis InstitdieSor BioMedical Research

Split-and-Mix: 27 products in 9 synthesis steps

P1-P9

/ \/ \ / One-

P10-P18 bead-

one-

\ / \ / \ cpd
S S P19-P27

Parallel Synthesis, 27 products in 81 synthesis steps
P1

——— Synthesis step

Mix/split

P27
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MOnOd iSpe rsed BeadS ‘Pio'\f-"a‘rtis‘klrmtitutes for BioMedical Research

Requirements: we need a well defined reaction compartment

——————————

Commercial Batch LCC Polystyrene (new)

ye’

inhomogeneous beads variable loading 200 um beads, S.D. + 2%
and reaction rates 1g appr. 225’000 beads

— Challenge: how do we analyse
reactions on beads?
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Single Bead Ana|ySiS . ‘ l artis Ins tor BioMedical Research
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Library DeSig n M&iﬁi’s‘lns tor BioMedical Research

Medicinal chemistry aspects
physicochemical, potency, diversity, ADME/tox

Novelty

Similarity to active compound classes
focus, complementarity

Modularity of the scaffold
BB availability, liorary size, feasibility...

Complexity of Chemistry
time of development, purity...
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BioMedical Research
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Rosenbaum C., Katzka C., Marzinzik A., Waldmann H. Chem. Comm. 2003, 15, 1822-1823. Uy NOVARTIS



Traceless Fischer Indole Sy 2SS, o . -ioMedica.Resemh

1) NaHSO,*SiO,
MeOH abs, rt

OH >~ Cs* ?

1) 50 °C, Kl, DMF
/\CI

R?
HCI - HZN—H@ 2) LiOH, THF/H,0, 1 d, rt

H DIC/HOBt, 3 eq, 3eq
N NEt, 3 eq,

N/

H

R1
o DCM abs, rt,1d o

BH,/THF 10 eq
18 h, 60 °C

ketone 2

R
H DCE / TFA 75 %

NN - R N—r?

H R! 80 °C,1-3d N

/\o H

Rosenbaum C., Katzka C., Marzinzik A., Waldmann H. Chem. Comm. 2003, 15, 1822-1823. Uy NOVARTIS
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Rosenbaum C., Katzka C., Marzinzik A., Waldmann H. Chem. Comm. 2003, 15, 1822-1823.
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Diversity Platform
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Anne|at9d HeterOCVCIeS ' ' i itutesw io'Med'icaI Research

3-amino-5-hydroxypyrazole 2-aminobenzimidazole R
(RS = H), NaOEt NaOEt, DMSO, rt, 16 h HN
DMSO, rt, 16 h

m_n
2l
m@

R4 several 6-amino-1,3-dimethyl-
steps uracil , O,, DMA, 16h, rt

\ - 5
N N R N JI\
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Diversity Oriented Synthe

BioMedical Research

isatine, L-azetidine- isatine, cis-4-hydroxy-
2-carboxylic acid, D-proline. DMA. 4h. 80°C
DMA. 4h. 80°C

T~

\

isatine, L-thiazolidin-
4-carboxylic acid isatine, pipecolinic acid
DMA. 4h. 80°C DMA, 4h, 80°C

T~

W2,
Ul[]}=s

o isatine, D-tetrahydroiso-
quinoline-3-carboxylic acid
Lo \gwNwrs® DMA, 4h, 80°C
R
HN
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1,3 DipOIar CVC'ﬂdditiOn = y '  § IBvarti for BioMedical Research
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Hetero-Diels-Alder

Messer R., Pelle X. , Marzinzik A. L., Lehmann H., Zimmermann J., Haner R. Synlett 2005, in press. {l, nOVARTIS



SynthESiS Of the SCﬂffOld . i i ioMeicaI Research

2
CIOC—R attachment to 1
solid support

Messer R., Pelle X. , Marzinzik A. L., Lehmann H., Zimmermann J., Haner R. Synlett 2005, in press. {l, N OVARTIS



LVaTr'tis InstitdtesHor BioMedical Research

N

NP have played a considerable part in the exploration and development
of new drugs

The hit-rate of pure natural compounds is higher than that of synthetic
compounds

Natural products provide unique chemical diversity, distinct from that
found in the majority of synthetic libraries

Biologically active natural products were evolutionarily selected and
validated for binding to particular protein domains. Therefore such
natural products are interesting starting points for library development

Zearalenone derivative
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total synthesis,
semi-synthesis

semi-synthesis

Zearalenone derivative

Cachoux F., Isarno T., Wartmann M., Altmann K.-H. Angew. Chem., Int. Ed. 2005, 44, 7469 Uy NOVARTIS



Template Generation __ i i ioMedicaI Research

1) H,, Pd/C, THF

—_—

2
P2 o
Amberlite IR120 O
ACN, dioxane Q

65 °C 4—0

1) H,NOH HCI
2)NaBH,, NiCl,
EtOH, -30 °C

Amberlite IR-120

—_——

j\ | H20, ACN
| ,
o/\/S'\ 60 °C

teoc-ONp

DIEA
DMF, 80 °C

Ir=
Ir=

Grosche, P; Akyel, K. G.; Marzinzik, A. L. Synthesis 2005, 12, 2015 Uy NOVARTIS



BioMedical Research
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1. TBAF TFA, DCM

THF, 50 °C MeOH, H,0 ©

N \O

2. R'COCI 5 j\

DIEA, DCM, rt R N HO N” R

on

= Challenge: how do we identify
active cpds from split-pool synthesis?

Grosche, P; Akyel, K. G.; Marzinzik, A. L. Synthesis 2005, 12, 2015 ) NOVARTIS



Split & POOI SynthESiS | p LVaTr'ti’s.‘In for'BioMedical Research
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Sizeable amounts / V we bead / well
Mixture Single Compound
« Amount: as much as you want « Amount 1-30 nMol
» Screening of mixtures » Deconvolution
 Screening with HT formats
+ save of screening cost + no false positives, SAR possible
= no SAR, “mixtures problems” = redundancy, amount
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SUCCGSS in HTS Assay : ; i ' for BioMedical Research

Activity profile MS analysis
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Circle diameters correspond to inhibition Numbers correspond to M*
® >809% inhibition
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FLIPR-Screen: Fractionat
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ACtiVity Of HitS from Singl : I i itute o-l 'ioMedicaI Research

Activity of validated hits from split-pool
and individual compound libraries
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Analysis by F. Stoll, CADD
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The RESU It '-\w&a‘ﬁis InstitUtESHor BioMedical Research
—
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- Proprietary compounds

- Complex chemical structures

- High diversity

- High quality

- Better success-rate than “single” compounds from CC
- Fast follow-up

- Which compound will give the next success story?
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