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We will start momentarily at 2pm ET

Slides available now! Recordings will be available to ACS members after two weeks
http://acswebinars.org/drug-discovery

Contact ACS Webinars ® at acswebinars@acs.org

Have Questions? ACS

W Chemistry for Life

“Why am | muted?”

Don’t worry. Everyone is
muted except the presenter
and host. Thank you and
enjoy the show.

Type them into questions box!

Contact ACS Webinars ® at acswebinars@acs.org
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Have you discovered the missing element?

'RENEW

MEMBERSHIP TODAY

WwWWw.join.acs.org

Find the many benefits of ACS membership!

Like us on Facebook! Wﬁ«g%fom

@ facebook.com/acswebinars



5/29/2014

How has ACS Webinars® ACS
benefited yOU? W Chemistry for Life

“ACS Webinars has helped me to
grasp contemporary drug discovery
techniques and it has given me the
opportunity to listen to prominent

scientists in drug discovery.”

Fan of the Weeks
Gashaw M. Goshu,
Graduate Student, Northern lllinois University

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org °

Did you miss the sessions 1-3 ACS
of the Drug Discovery Series? . Cremisyfortie

www.acs.org/content/acs/en/events/acs-webinars/drug-discovery-series-2014.htmi ’
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ACS Webinars

'CLICK * WATCH * LEARN *

www.acs.orglacswebinars

Hungry for a brain snack? ACS

W Chemistry for Life

“ACS Webinets  are 2
minute segments that bring
you valuable insight from
some of our most popular
full length ACS Webinars®”

ACSOwg

TRY INSIGHTS

2 MINUTE CHEM)s

ACS Yﬂll

Chernist

8

© See all the ACS Webinets at youtube.com/acswebinars
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ACS Webinars’ ACS

CLICK * WATCH * LEARN * DISCUSS W Chemistry for Life”

Beginning in 2014 all recordings of ACS Webinars
will be available to current ACS members two
weeks after the Live broadcast date.

Live weekly ACS Webinars will continue to be
available to the general public.

Contact ACS Webinars ® at acswebinars@acs.org 9

Upcoming ACS Webinars
. ACS
Wwww.acs.org/acswebinars F chemistryfor "

. June 5 @ 2PM ET
ACTITTONARS - Thursday, June 5, 2014
“Chemistry & the Economy

olhy filshear Updateg “Chemistry & the Economy:
e ‘ 2014 Mid-Year Update”

e
e N

pite

Paul Hodges, Chairman of International eChem

Mark Jones, Executive External Strategy and
Communications Fellow at Dow

Thursday, June 13, 2014

“Digitally Pulling Proteins: Molecular
Dynamics Simulations”

Dr. Rigoberto Hernandez , Professor in the School of
Chemistry and Biochemistry at Georgia Tech

FELLOW Dr. Stephen Quirk, Global Director of Life Sciences for the
Kimberly-Clark Corporation
Contact ACS Webinars ® at acswebinars@acs.org 1o



Next in the Drug Discovery Series! WCAM&SW.-@

Thursday, June 26, 2014
“Tips for Filing IND and Starting your Clinical Trials”
Session 5
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Dr. Lynn Gold of Camargo Pharmaceutical Services
Dr. John Morrison of Bristol-Myers Squibb

Contact ACS Webinars ® at acswebinars@acs.org 1

ACS Webinars ACS
SLICK * WATCH * LEARM * DISCUSS W Chemistry for Life

2014 Drug Discovery Series
Session 4: Lead Optimization — Building Efficacy & Safety

Dr. David Harwell
Dr. Craig Lindsley Assistant Director of Industry
Editor, ACS Chemical Neuroscience Member Programs, ACS

Professor, Vanderbilt University

Slides available now! Recordings will be available to ACS members after two weeks
http://acswebinars.org/drug-discovery

Contact ACS Webinars ® at acswebinars@acs.org
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VANDERBILT UNIVERSITY
MEDICAL CENTER

Lead Optimization — Building Efficacy & Safety

Craig W. Lindsley
William K. Warren, Jr. Chair in Medicine
Professor of Pharmacology and Chemistry
VCNDD Co-Director, Director, Medicinal Chemistry
Editor-in-Chief, ACS Chemical Neuroscience

ACS Webinar
May 29, 2014

VANDERBILT 2

NCDDDG: Discovery of Novel ;EE{%‘@%’L@F

Treatments for Schizophrenia DRUG DISCOVERY

Vanderbilt S¢

P J: - :‘(S

Drug Discovery Phases and Timelines

Medicinal
Chemistry

‘o 1 Year
29 A Bl ittt

T e
HTS tiage

Multiple series
1000s of compounds 2-4Years

Discovery/Preclinical Testin \)0
Laboratory and animal lesliné _ $40M
Lead Optimization
Phast O (\]
20, It ?rvalumeels used to DMPK, Biomarker
ine safety and dosage

100s of compounds
[ prcr ey
100-300 patient volunteers used to P c istry
look for efficacy and side effects
Phase Il

1,000-5,000 patient volunteers used to
monitor adverse reactions to long-term use

G ~10 years IP
\ FDA Review/
«° )
Additional
Postmarketing
Testing

f T T T T
4

8 12 16
Years @
Source: Pharmaceutical Research and Manufacturers of America, based on data from Center for the Study of Drug Development, Tufts University, 1995, MANDEEANI]

CUNIER JOR o
NEURCSCIENC .
DRLG DISCOVERY
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ompound Series N

Criteria for Lead Selection

Reproducible activity

Dose responsive

Confirmed structural identity

Purity established

No evidence of class instability
Tractable synthetic route established

Favorable IP position and competitive assessment
for class J
Demonstrable exploitable SAR

Support for interaction with molecular target } Biochemi
Selectivity/Profile established
Assessment of 'drugability’ (in vivo profile)

Secondary Assay Funnel Validated
Intellectual Property Position

Poor IP [

Chemotype
uency

i D BFE RA
) " "H A
N N

> Chemical Attributes

cal Attributes

} Pharmacology Attributes

D  Solid IP

@\

7 VANDERRILT

CUNIER JOR &
NEURCSCIENC i+
DRUG DISCOVERY

Lead Optimization— an iterative process of compound
synthesis, testing, and design

Library
Design

— —

T

>98%
purity

/ T e
Activity at target Off target activity In Vitro ADMET In Vivo/In Situ
potency, efficacy, Related targets, other hERG, CYPs, PXR, In situ efficacy in vivo
affinity identified problem animal models, in vivo
targets metabolic stability, DMPK, human
pep, permeability, predictive PK

protein binding, etc.

Requires Medicinal Chemists to KNOW Pharmacology

VANDERBILT §7 UNIVERSITY
MEDICAL CENTER

VANDERRIT 28880

CUNIER JOR 28e
NEURCSCIENC 88
DRUG DISCOVERT
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An Overview of M; mAChR Signaling — Signal Bias

Inositol |_ @ Endoplasmic

Reticulum

@
Aty ZageC
VANDERBILT §7 UNIVERSITY i 1o i
MEDICAL CENTER i w?ﬁﬁr':(wgit“{

Receptor Reserve: Excess Receptors Beyond Those
Necessary for a Maximal Response

4 N - High Receptor Reserve:
Receptor Reserve Potency < Affinity
1104 * Low Receptor Reserve:
100+ g
Potency = Affinit
801 A = High RR v v
-‘E 23: B = Medium R7 * Invivo there is a large range
E 50 A C=LowRR of MAChR receptor reserve
ES gg: Kd of Compound = 1 uM levels
13: * Inagiven cell, mMAChR
A u s  w  m  a | coupling to distinct pathways
log [Compound] can have different receptor
reserves
- J
@)
VANDERBILT §/ UNIVERSITY aNnEERT SEEEC
MEDICAL CENTER me



Receptor Reserve — Weak Partial Agonist Considerations

v

MEDICAL CENTER

4 N 2\
High Receptor Reserve Low Receptor Reserve
Screening Agonist Activity Screening Agonist Activity
. . *  Weak partial agonists
x x can have increased
2 > 7 A .
2% 2% e_fflcacy and potency in
° 50 ° 50
R R high receptor reserve
R® 30 ® 30
20 20 g .
1 1 * Weak partial agonists
10 T 10 T can look like antagonists
13 12 11 1I] ! E -7 -E 13 12 11 1I] ! E -7 -E . I t
log [Compound] log [Compound] In low receptor reserve
. VAN J
7 N N °© High receptor reserve
High Receptor Reserve Low Receptor Reserve systems set the highest
Screening Antagonist Activity Screening Antagonist Activity bar for identifying
10 10 antagonists
90 90
80 80
£ £ + This is critical for an
5% 3 51 Atopine antagonist program as it
° 30 Atropine < 30 A
® 2 ® 2 is the safest way to
10 10 i i i
0 ¢ identify true antagonists
Tdsdz1109 5 T % Tdsdz1109 5 T %
log [Compound] log [Compound]
\« VAN J

DRLG DISCOVERY

Kinetic assays, multiplexed additions, and careful data analysis result in

outstanding success with numerous screens (~15)

Vehicle!

iECZO

EC80

Agonist;

5/29/2014

i Antagonist

* Asingle HTS identifies agonists, PAMs, NAMs, agonists and antagonists
* For routine primary screen, identifies ‘molecular switches’
* Enables us to identify ago-PAMs (safe/desirable versus severe AEs, based on target) s

aNnFRRIT 2988

VANDERBILT §7 UNIVERSITY

MEDICAL CENTER DRLG DISCOVTR
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Assay Development

T+
Glutamate
—_— 307 m mGlura
GIRK 1 GIRK 2 — o 251 A mGuR?
%G 2] @ mouRe
L
Ti+ Sg =
08 4
Q3
on
l 7} 5
0
———r
9 8 7 6 5 -4 3 -2 4

Excitation at 488 nm
Emission at 54030 nm

Log glutamate, [M]

B Glutamate
= A Glutamate+
] g 4 10 uM PHCCC
Niswender et =
al., Mol 2 3
Pharm 2008 g
% 2
R e e
10 -9 -8 -7 -6 -5 -4 -3 -2
Log glutamate, [M]
Do not drive on a single assay read-out — native when possible @
VANDERBILT §7 UNIVERSITY aNDET 8250

MEDICAL CENTER iy

Fluorine Introduction

- Inclusion of a F atom to attenuate the basicity of the ring N atom
(J. Med. Chem. 1999 42 2087)

c ANETK ch)LHAﬁ“\/X

cl L-001411264 al L-001428751
all 61 nM all 66 nM
pK,=8.7 pK,=7.9

Panlabs 12 hits Panlabs 4 hits

0 F 0
c AT g T
H H F

d L-001439330 a4 L-001450755
all 29 nM a1l 506 nM
pK,=7.9 pK, = 6.7

Panlabs 4 hits

VANDERBILT &7 UNIVERSITY  ° Efficacious in sleep, HIC, essential tremor, Wag-Rij, AHL, Pain ANDERRILT 2888
CONTER 08

NEUROSCIEN

REEDICALICENTER JMC, 2008, 51, 3692; JMC, 2008, 51, 6471 L e

5/29/2014
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Scaffold Hopping For IP

H
o oy S8
H
(o]
“ { o
kR R,COCI R N © =
1 Et;N, DCM ZOH
o T o
N N ©
k [\ CID45115608
R R ICso = 2.4 uM
19 21
o F N R=Ph /w<
cl N~ \/><
H
Cl A B —
co 1Cso (1M)
45115618
45115620
46943250
46943251
46943252
46943253
46943254
46943255
VANDERBILT §/ UNIVERSITY S——
NEUROSCIENG
MEDICAL CENTER . G ISCOVES
ACS Chem. Neurosci. 2011, 2, 730 ==

In vitro Drug Metabolism & Pharmacokinetics

Molecular Metabolism . > Biotransformation
* Permeability -CNS & intestinal « Clearance mechanisms (CL;,)
« Active uptake/efflux (disposition) * P450, MAO: DDI & induction
* Metabolite identification
(pharmacology/safety)

« Drug safety (Drug Interactions)

« Drug-drug interactions (DDI)

* Human hepatocytes (human PK)

Caco-2, MDCK cells, vesicles
(tissue culture facility, outsource) I

: SCIEX) HT Bioanalysis — Bedrock Function Al SCIEX)

« automated sample prep’n
« state-of-art mass spec techniques

« automated data analysis/storage

VANDERBILT §/ UNIVERSITY
MEDICAL CENTER

VANDERRITT
CUNIL

B IO ©c
NEURCSCIENC
DRLG DISCOVERY
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In vitro Drug Metabolism & Pharmacokinetics
Tier 1

R CEE O &R

Ideally... >20 uM <96% 80% @30 min half of hepatic BF

Cassettes i

iverage PLASMA Concentration M) for the fallawdng compourds in
RATI

e » Cassette PBL
im. mm + Standard PBL
E%&A\ « [V/PO mouse/rat
i \&;}tg% * Metabolite ID
S — « CYP mapping, etc.

oM sm w0 Em  mm EDN 00

T i) @
VANDERBILT V UNIVERSITY et T
NEURCSCIENC
MEDICAL CENTER TIRLG DISCOVES

P450 fraction metabolized (f,)

_ Substrate Depletion Clearance?®

fraction metabolized P450

ClLin CL, Fraction
(mL/min/kg) (mL/min/kg) metabolized
69.5 16.1 73.0 =300
03 03 12 =206
15 1.4 63 w2c19
not detected 0.0 0.0 Dae
= 1A2

rh1A2 5.4 4.3 19.5

2Recombinant P450 CL;, values were scaled and then corrected using ISEF
correction factors for known isoform specific substrates and incorporated

published values of hepatic expression.

* Invitro CL,,, with recombinant human P450 suggests 3A4 is the major
oxidative metabolic pathway
(other routes of clearance not covered by this approach)
* Need to assess AO/XO — non-CYPS for many common heterocycles
* f,,values are used to estimate DDI potential
* Understand induction — chronic dosing study to assess drug exposure

* Synthesize and characterize major metabolites!

CANBEREIT
VANDERBILT §7 UNIVERSITY el
NEUROSCIENG

MEDICAL CENTER TRUG DISCOVED

5/29/2014
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mGlu; PAM vs. Agonist - Neurotoxicity

Allosteric agonism at mGlug
= DHPG induces prolonged epileptiform discharges in native systems
= DHPG (ICV) induces limbic seizures and can be inhibited by antagonists

e ] ; m,  VU0424465

® e | vuoszases || . EC, 1320
: £% 1 Glumax 64%
§
P $3
F FZ 124 fgg N
> i
:
Agonist in both low and ’L.ﬁ_wmm A hsston “‘: _— o
high t ! : .
VU0424465 g e M 10 1sa 200 H H H 5 5
ECs, = 7 nM (69%) log[VU0424465] M
Cell: Ago-PAM -
Astrocytes: Agonist ol T, w s -z 10M VU0360172
g s Agonist Window : “‘:: l:: w100 [CTTTTT ey
cLogP = 3.6 gé M 3
) 3u i
PPB (h, r) 97.8, 97.2% (rac) x:g R
‘ $E E :
AHL- beh. disturbances = 2
a 10 uM VUD424465
P " " a— 0 10 20 30 40 5 60 70 80 %0
log[VU465] M Time (min)

VU0424465 appears to be consistent with over-activation of mGlu; alone via Ago-PAM profile.

7
VANDERBILT §7 UNIVERSITY Wood, et al., Biochemistry 2011, 50, 2403-2410;
MEDICAL CENTER Bridges, et al., Drug Metab. & Dispos. 2013, 41, 1703-1714

mGlu; orthosteric and allosteric agonists induce
epileptiform activity in hippocampal area CA3

VU0430644 VU0424465
(Pure PAM) (Ago-PAM)

Control 50uM DHPG -
£ z
e ) gns o
gne gas
Fos %G‘,
Euz goz
a0 00
0 molélu(n ‘:m 400 i om-ltao(so)owmwc
mes) [ms)
@1.0 :E.LO
B 5
8 0.8 _§0.8 o
§oe 506 .
e e
® 0. — Control % o E g o
Eo2 iRy Eo2 £t
3 S i@
oo 0.0+—t——T—r—7— £d
00 02 04 06 08 10 0 200 400 600 800 =
Amplitude (mV) IEl (ms) 0

VANDERBILT §7 UNIVERSITY
Wood, et al., Biochemistry 2011, 50, 2403-2410;
MEDICAL CENTER Bridges, et al., Drug Metab. & Dispos. 2013, 41, 1703-1714
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VU0403602 induces seizure activity after IP administration

Q /D 15 30 a5 90

‘ S N | | | 1
_N
Stereotypy Tonic Clonic/Tonic Status

VU0403602

Seizures Seizures Epilepticus
EC5y =22 nM H10H PAM

Racine Score of Behavioral Manifestations
of VU0403602-induced seizure activity

Dose (mg/kg) Behavioral
i.p. Effects

3 None
10 Stereotypy

30 Status
Epilepticus

-s- VUB02 alone
-= VU602 + 5§ mg/kg MPEP

-+~ VU602 + ABT

o 2 m W =

Modified Racine Score (0-5)
Modified Racing Score (0-5)

T T T ]
0 1 2 3 4
Time (hour)

» AE profile is blocked by MPEP and ABT (P450 Inhibitor)

VANDERBILT §7 UNIVERSITY

MEDICAL CENTER Wood, et al., Biochemistry 2011, 50, 2403-2410;
Bridges, et al., Drug Metab. & Dispos. 2013, 41, 1703-1714

Major metabolite of VU0403602 (VU0453103) has
robust agonist activity

In vivo hepatic metabolism of VU0453103 has allosteric
VU0403602. agonist activity

13

o m
o
g
3
\&
/
2
&
g
(o)
Fluocrescence

Z oH N 1 Sy ——————— S ey
N Ld
F. =z E Compound Addition TSuu-thtm'm‘ﬂGu
M1 M2 Lt
(VU0453103) o s0 100 150 200
Time
o =
VU0424465 (NN
N
F. =z
&
VANDERBILT §7 UNIVERSITY ANDERRILT a8Sse
MEDICAL CENTER Wood, et al., Biochemistry 2011, 50, 2403-2410; ‘;m:t' apEs %i”{g
Bridges, et al., Drug Metab. & Dispos. 2013, 41, 1703-1714

-+ VUB02 + 10 mgikg MPEP

5/29/2014
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Cat# Assay Name

Baten®

Spec.

Ancillary Pharmacology

Rep.

Cone. % Inh,

D. a,u-Adrenergic

Histamine H,

f_

P.

Serotonin 5HT,¢

e 0

A, inic M, B. m, C. Ags
Compound: VU3S-M1, PT # 1169508 i
200510 Adencsine Ar M0 mm 2 0w 20 q *
200810 Adenosine As 221861 hem 2 M7 z
200720 Adencsine As 221828 hem 2 oM 7 HE
203100 Adrenergic an 331862t H WM 3 *
203200 Adrenergic e 80 @ 2 M 7 .
203400 Adrenergic s 231864 hem 2 0eM 18
203830 Adrenergic 231865 hem 2 LI
204010 Agrencrye B 2285 mem 2 oM 0 B
204110 Adrenergic 391855 mm 2 L IT _‘
295010 Ancrogen (Testosterone) AR e @ 2 oM 7 E
212510 Bradykinn B 221368 hum 2 LI iE
212620 Bradykiin 8; 391867 tm 2 wpM E
214510 Calowm ChannelLType, Benzotiazepine 321800 rat 2 WM 12 iy
214800 Calowm Chanel L-Type. Dihydropyridine 321868 rat 2 LT . Histamine H,
218000 Calcwum Channel N-Typs R w2 10pm -
217030 Cannabincid C8: 391800 hum 2 WM 12 =
210500 Dopamine D 321807 hem 2 M 7 E:
219700 Dopamine Dz 331833 hum 2 oM 14 i
210800 Dopamine D 33EU m 2 oeM 0 -
210900 Dopamine Duz 221835 hem 2 104M < £
224010 Endothelin ETx ST hem 2 M 5 .
224110 Endothelin ET= 221818 hem 2 I M. serotonin mr‘, M Serotonin SHT,. 0. Serotonin 5Hr,a
226510 Epidemal Growth Factor (EGF) 331821 bum 2 oM 4 3 . EH -
226010 Estrogen ERa 221880 hum 2 LT E £ i B
228600 GABAs, Flunitrazepam. Central 331840 rat 2 oM 3 £ £
228500 GABAL, Muscimol, Central 231841 2 WM 5 i= iz
28610 GABAS 221867 mem 2 106M .
220020 Glucocartionid 331230 hm 2 WM 8 )
232700 Glutamate, Kainate amees @ 2 oM e
212810 Glutamate, NMDA, Agonism s = 2 WM 19
232910 Glutamate, NMDA, Giycine st w2 oM 3
233000 Glutamate, NMDA, Phencyclidine ey w2 oM s
230810 Histamine H, 2 2 WEM 10 . . g
PO — S e Essential for ion channels, prior to CV dog

VANDERBILT §7 UNIVERSITY
MEDICAL CENTER

PD Models

* Does preclinical rodent model(s) mimic the
human disease? Is translational?

aNnRT 822
o

b
SEROSCIENC B e0s
DRLG DISCOVERY

* |s there capacity to drive a lead optimization
program?

* |S there a genetic model?

e Should you employ animal models?

e Test mechanism in disease population with
assurance you have target engagement?

VANDERBILT §7 UNIVERSITY
MEDICAL CENTER

wanpERBiT 2888

h (CEa88 e
UG DGOV TRY

5/29/2014
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Imaging Biomarker Initiative

Cost ($M) 165 205 39 120 94 46 86 101 26 $881
Biology Chemistry r Clinical Development T
Target creening Optimi ‘ Ph. | Ph. Il Ph. Il ~ 15 years

zation

[t Genetic probes Hollow Fiber ~ MicroCT & Tg models. microPET HHEPENCH Clinical PETICTIMRI

A B
ip* |

* Preclinical Research and Development
- In vivo target evaluation — Drug efficacy testing, faster identification of optimal molecule
- In vivo animal model development — Enabling more predictive models
- Evaluate potential drug safety liability

« Early Clinical Development (From Phase | to Phase Il POC)
- Target engagement
- Dose selection and early demonstration of efficacy and/or toxicity
- Stratification of patient cohorts — Shorter and successful clinical trials
- Quick Kill ... Cheap Failure ! Faster re-deployment of resources and $

« Late Clinical Development

£ VANDFRRIT 2887
VANDERBILT §7 UNIVERSITY SR GRE
MEDICAL CENTER DE‘\E‘\?:«{E\(\%&"{

Biomarkers

P ET VU0409106 in vivo mGIuRS occupancy
CT-MRI (template] PET (experimental) - ["*FIFPER
100
Cerebellum
Hippocampu V y e 95 g
H
Striawum v -
Cortex g 5.
T
5
g2
o
Vehicle 1maglkg 3mglkg 10mgl/kg 30malkg o 1 3 10
. ) . . Dase (mafkg)
VU0409106 50% Occupancy gives full efficacy in primary PD model
Anatomical 100
Template o 80
£
i 60
VCAC > S
g8 < 4 Vehicle (20%BCD p.0)
RS © -3 mg/ki
33 20 * 10 mg/ke
Veh/PCP 2% 7 ® 30 MG/KG vovruivaw peu.
23
2g 6:00 12:00 6:00 12:00 6:00
BINA/PCP 33
iz 00f8e By
s} s
) £ 150
BINA/Veh £
5 100
H
H
& 50 — 3mglkg \
: = ks
T = RILT 2952
vANDERBILT 7 UNIVERsITY e,
MEDICAL CENTER bieduency/Uz) u&‘u\?:s{[f(\ﬁi"ﬁ
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AstraZeneca: The 5R Framework for Successful Lead Optimization

Right target Right LO strategy —the 6" R
* Strong link between target and disease + lterative parallel synthesis
* Differentiated efficacy * Matrix libraries
* Available and predictive biomarkers + Technology

Right tissue

* Adequate bioavailability and tissue exposure

* Definition of PD biomarkers

* Clear understanding of preclinical and clinical PK/PD
* Understanding of drug-drug interactions

Right safety

‘metabolites, genotoxicity, d

Right patients

Right commercial potential

Nature Reviews | Drug Discovery

VANDERBILT §7 UNIVERSITY

MEDICAL CENTER NRDD, doi:10.1038/nrd4309

Questions??

VANDERBILT §7 UNIVERSITY

MEDICAL CENTER

CONIEk 10K 9882
NEURCSCIENC]
DRUG DISCOVERT

VANDERRILT

NEURCSCIENC
TRLG DISCOVIRY,

5/29/2014
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SLICK * WATCH * LEARM * DISCUSS W Chemistry for Life

2014 Drug Discovery Series
Session 4: Lead Optimization — Building Efficacy & Safety

Dr. David Harwell
Dr. Craig Lindsley Assistant Director of Industry
Editor, ACS Chemical Neuroscience Member Programs, ACS

Professor, Vanderbilt University

Slides available now! Recordings will be available to ACS members after two weeks
http://acswebinars.org/drug-discovery

Contact ACS Webinars ® at acswebinars@acs.org

Next in the Drug Discovery Series! WCAM&SW.-@

Thursday, June 26, 2014
“Tips for Filing IND and Starting your Clinical Trials”
Session 5

s
s
J— i
i

oem® " e =

Dr. Lynn Gold of Camargo Pharmaceutical Services
Dr. John Morrison of Bristol-Myers Squibb

Contact ACS Webinars ® at acswebinars@acs.org 3

19



5/29/2014

Upcoming ACS Webinars” ACS

www.acs.org/acswebinars F chemistryforite

ACS WEBINARS® June 5@ 2PM ET

“Chemistry & the Economy
2014 Mid-Year Update”

Thursday, June 5, 2014

4 “Chemistry & the Economy:
et 2014 Mid-Year Update”

v \
(o\)
ct

Paul Hodges, Chairman of International eChem

Mark Jones, Executive External Strategy and
Communications Fellow at Dow

Thursday, June 13, 2014

“Digitally Pulling Proteins: Molecular
Dynamics Simulations”

Dr. Rigoberto Hernandez , Professor in the School of
Chemistry and Biochemistry at Georgia Tech

Dr. Stephen Quirk, Global Director of Life Sciences for the
Kimberly-Clark Corporation

FELLOW

Contact ACS Webinars ® at acswebinars@acs.org 3

ACS Webinars ACS
SLICK * WATCH * LEARM * DISCUSS W Chemistry for Life

2014 Drug Discovery Series
Session 4: Lead Optimization — Building Efficacy & Safety

Dr. David Harwell
Dr. Craig Lindsley Assistant Director of Industry
Editor, ACS Chemical Neuroscience Member Programs, ACS

Professor, Vanderbilt University

Slides available now! Recordings will be available to ACS members after two weeks
http://acswebinars.org/drug-discovery

40

Contact ACS Webinars ® at acswebinars@acs.org
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How has ACS Webinars” ACS
benefltEd yOU7 Wchemistryforufe“

“ACS Webinars has helped me to
grasp contemporary drug discovery
techniques and it has given me the
opportunity to listen to prominent

scientists in drug discovery.”

Fan of the Weeks
Gashaw M. Goshu,
Graduate Student, Northern lllinois University

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org *

ACS Webinars’ ACS

CLICK * WATCH * LEARN * DISCUSS W Chemistry for Life”

¢ facebook.com/acswebinars

») @acswebinars

Stay 4
= y?utgbe.com/acsweblnars : : Connected, ..
Email uy)

acswebinars@acs_org s

ACS Webinars

'CLICK * WATCH * LEARN * DISCUSS

www.acs.org/acswebinars

42
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ACS Webinars’ ACS

CLICK * WATCH * LEARN * DISCUSS W Chemistry for Life”

Have you discovered the missing element?

'RENEW +your

MEMBERSHIP TODAY

WwWWw.join.acs.org
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“Chemistry & the Economy
2014 Mid-Year Update”

Thursday, June 5, 2014

“Chemistry & the Economy:
2014 Mid-Year Update”

Paul Hodges, Chairman of International eChem

Mark Jones, Executive External Strategy and
Communications Fellow at Dow

Thursday, June 13, 2014

“Digitally Pulling Proteins: Molecular
Dynamics Simulations”

Dr. Rigoberto Hernandez , Professor in the School of
Chemistry and Biochemistry at Georgia Tech

Dr. Stephen Quirk, Global Director of Life Sciences for the
Kimberly-Clark Corporation
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