









































New Publication

 Sun, X.; etal. ACS J. Med. Chem. Lett. Published online March 11, 2011; DOI: 10.1021/mIl200045s
«  Series of publications will follow this paper detailing the SAR of pyrrole based GSNOR inhibitors
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Removing Cyp P450 Activity of Imidazole Analogs

Cyp450 3A4 + ketoconazole (dimer) GSNOR + N6022 + NAD
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Removing Cyp 450 Activity of Imidazole Analogs

ID N6022 N6060 N6371
R H Me Et
ICs0 (NM) 20 59 130
CYP450 (% of inhibition)
1A2 85 11
2B6 ND 11
209 81 20 15
2C19 95 55 25
2D6 89 11 20
2E1 ND 37 0
3A4 60 31 27
assay concentration: 10 uM of compound

Introduction of alkyl group at the 2-position of imidazole reduced the P450
activities, but resulted in some loss of desired activity
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Thiophene Analogs

ICso (AM)| 1A2 (%) | 2C9 (%) [2C19 (%)| 2D6 (%) | 3A4 (%)
20 85 81 95 89 60

N6022
N6501 21 -8 15 25 10 27
N6537 21 -11 13 11 12 18

Replacement of phenyl ring with thiophene maintains good GSNOR IC,,
and reduces the P450 activity
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Attempt to Develop Oral Agents

Identify an orally bioavailable agent is one of our goals
N6446 achieved 22% oral bioavailability
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Data Sheet of Advanced GSNORIi

compd Structure
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Efficacy Achieved with GSNOR Inhibitors in Animal Models

Asthma

(OVA, in mice)

N6022 1V, single dose, 0.01 mg/kg

N6547 1V, single dose, 0.01 mg/kg

N6338 PO, single dose, 0.1 mg/kg

IV, single dose, 0.1 mg/kg

Noa46 PO, single dose, 1 mg/kg

(0] ))
(PPE induced
in mice)

PO, QD, 7-14 days, 0.1
mg/kg

IBD
(DSS induced
in mice)

PO, QD, 10 days, 1 mg/kg

PO, QD, 10 days, 0.1 mg/kg
PO, QD, 14 days, 10 mg/kg

N30

PHARMA
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N6022 Profile

Based on the overall properties
N6022 was advanced to
pre-clinical development as IV
agent to treat acute asthma

Currently in Phase I trials

Property

Molecular weight
GSNOR IC,,
GSNOR Ki

CeeTox Value

Cerep Panel Score
Ames

hERG

Cytotoxicity ICs,

in vivo toxicity in mouse
Microsomal Stability
P450 inhibition
P450 induction

Oral bioavailability

Ova mouse efficacy in asthma, IV

414.46
20 nM
4 nM
164 uM
1/54 (82, 66%)
negative
negative
>250 uM
NOAEL: 30 mg/kg , 5-day
>90% across three species
IC5,=0.77 uM, 2C19
negative
0.6-4% across four species
ECs,=0.01 mg/kg
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Summary SAR Pyrrole Series

« Synthesized more than 400 analogs with variation on all four areas.

« Compounds achieved efficacy in multiple animal models

A number of compounds achieved NOAEL > 30 mg/kg in 5-days IV toxicity

« N6022 was identified as preclinical candidate as IV agent to treat acute asthma and
currently in Phase | clinical trial.

*  Number of compounds could be back-ups pending further evaluations

« GSNOR proved to be a valid molecular target for the treatment of many diseases

M March 29, 2011

23



Acknowledgement

Chemistry:

Jian Qiu

Sarah Strong

Adam Stout

Jan Wasley
Chempartner, Shanghai
Wuxi Apptec, Shanghai
deCODE chemistry

Biochemistry:
Louis Green
Jane Richards
Aaron Patton

Southern Research Institute (SRI)

Structure Biology:
Larry Chun
Emerald Biostructures

Toxicology:
Dorothy Colagiovanni
Cerep, France
Bolder Biopath

Pharmacology:
Joan Blonder
Michael Suniga
Kirsten Look
Dan Drolet
Biogquant
Biomodels

Cell Biology:
Sarah Mutka
Lucia Hornakova
Navi Mehra
Rama Boyanapalli
Evie Verderber

Analytical Chemistry:

Chris Delany
Doug Looker

Management:
Gary Rosenthal
Charles Scoggin

M March 29, 2011

24



Back-up slides
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