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“Why can'’t | use the chat feature?”
Chat is reserved for one-way messages from ACS staff to
attendees like links to the slides and announcements.

CLICK + WATCH + LEARN - DISCUSS

@ ACS Webinars

0 Where is the Webinar Recording?

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library
to watch the edited and
captioned recording.
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Explore the new and improved ACS Webinars® Library!
] ]

Browse Webinars

Familiar search, sort, and filtering = ... oo =3
tools have been added to help find ‘ "
the recording you are looking for

Accurate captions for accessibility

Improved granular topics and
collections

Exclusive for ACS Members o
with the Premium Package - L el R

Visit www.acs.org/acswebinars to discover hundreds of recordings!
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New Resource for 2025 ACS Webinars!
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Presenter Slide Deck "LabNotes" Webinar Summary
Follow along, take notes, and review important Read a 2-page summary distilling this webinar's
details with this PDF handout of the slides. core concepts and glossary of important terms.

Download Slides Download LabNotes

Exclusive for ACS Members with the Premium Package!

Visit www.acs.org/acswebinars to discover hundreds of recordings!
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Wednesday, May 21st, 2025 | 2:00 PM - 3:00 PM EDT
From Idea to Funding

Crafting Competitive Grant Proposals
Co-produced with the ACS Office of Research Grants

Standard

Basic

aslimmed-down set Introductory set of complimentary benefits.

s0 Community Associate
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Thursday, May 22nd, 2025 | 2:00 PM - 3:00 PM EDT

Greener Chemistry Using Smarter Metrics
A Life Cycle Approach

Co-produced with the ACS GCI Pharmaceutical Roundtable

Register for Free

Browse the Upcoming Schedule at www.acs.org/acswebinars
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THIS ACS WEBINAR®
WILL BEGIN SHORTLY...

Say hello in the
questions window!
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www.acs.org/acswehinars Shared Roots with Divergent Paths:

Exploring Discovery R&D in Pharma and Agrochemistry

cLick « LEARN « DIS

@ ACS Webinars

TEJAS K. SHAH, PHD NICOLE GOODWIN, PHD SCOTT BAGLEY, PHD
S
Principal Scientist, Director, Discovery Chemistry, Associate Research Fellow,
Corteva Agriscience Merck Pfizer

This ACS Webinar® is co-produced with ACS Industry Member Programs.
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Exploring Discovery R&D in Pharma and Agrochemistry

Nikki Goodwin & Tejas Shah
5/14/2025




5/14/2025

Background
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Educational Paths

28 ACS

Chemistry for Life® © 2025 American Chemical Society. Al rights reserved. 12 AMERICAN CHEMICAL SOCIETY

12



Educational Paths

006)
Dave MacMillan

Ph.D. (2016)
Neil Garg
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Career Path: Tejas

Lead Optimization Scientist
Discovery Chemistry

Principal Scientist

Integrated Discovery & Bioprocessing

ACS

v Chemistry for Life” © 2025 American Chemical Society. All rights reserved. 14
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1. Dow Agrosciences / Corteva Agriscience (Indianapolis, IN)

High Throughput & Automation Leader - POWER Team
Enabling Capabilities and Process Sciences

5/14/2025
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Career Path: Nikki

1. Lexicon Pharmaceuticals (Princeton, NJ)

= Medicinal Chemist

2. GlaxoSmithKline / GSK

a. Research Triangle Park, NC
b. Upper Merion, PA
c. Collegeville, PA

3. Merck (West Point, PA)

= Director, Discovery Chemistry
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R&D Timelines

Discovery Development to Manufacture

~102-10°
compounds @ 1 Approved NCE

Est. Success Rates 60-70% 30-40% 60-65% ~10% FDA approved
V'S &

~10% -10°
compounds

3-6 years 6-7 years 0.5-2 years

Lead
Optimization

Hit Generation Lead
and Validation Generation

Regulatory Approval
and Launch

Clinical Trials

Nanograms to grams Ph1
1-5 kg

Ph2

10-50 kg Ph3 Market Supply

>50 kg >1 metric ton

High % approved
&
A

12.5 years

Hit Generation Lead

Lead

. = A Staged Candidates Registration and Launch
Generation Optimization

micrograms to grams Stage 1

e Stage 2

50-100 kg

Images adapted from Nat. Chem. 2020, 12, 661 (Schultz, Campeau); Pest Manag. Sci. 2017, 73, 673 (Sparks, Lorbach)
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Chemistry Roles in Research & Development

Target Identification Discovery and Development Commercialization

and Validation Predevelopment Studies Phase Trials Regulatory Approval, Launch

Chemical Biology
Discovery Chemistry

Process Chemistry & Chemical i ing

Enabling Technologies, Analytical Chemistry, Computational Chemistry

* Invent cutting-edge technologies to support our pipeline
delivery

. ion of interaction to ism to biology

* Interdisciplinary field of chemistry, molecular biology, ‘omics,
biophysics and computational science | ENABLING ""i‘

: // s s

CHEMICAL BIOLOGY

Design new chemical entities that solve complex multi-

factorial problems in vitro and in vivo Invent cutting-edge synthetic methods and applying

them to commercial routes
DISCOVERY Collaboration is essential to move quickly PROCESS CHEMISTRY
CHEMISTRY Chemistry for efficiency drives early efforts, leveraging & ENGINEERING

new technologies and in silico tools

Formulation, Form, Stability, Robustness
Safely scaling routes from Ph1 to manufacture

Resiliency, adaptability, and learning agility Collaborating to achieve best science at first filing

18
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Stages of Medicinal Chemistry
»

‘ Hit Identification — Discover molecules that can interact with the drug target

¢ Biochemical, biophysical, cellular, phenotypic assays among common strategies ol
* 1000s of hits identified and sorted

‘ Lead Discovery — identify chemical matter that is tractable, can modulate not only
pathway biology but also physicochemical and pharmacokinetic properties

« Rapid execution of structure-activity relationships (SAR), build data sets .
* Quickly make go/no-go decisions on chemical series from HTS
A\

¢ Leveraging new technologies and tools in design-make-test cycle is critical R

H
N

0, cl NG N
-NH H
/=N f N W)\Ftp T S—
NG /7N 8T i NH  Ho H =N
N ls NN N-s
HN NN S $o
H H OH
Molecular Weight: 359 Molecular Weight: 321 Molelcc:ulai \:voetl)gh:,1 547
ICs0 = 600 nM ICs0 = 1200 nM 50 = n
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Stages of Medicinal Chemistry

Regulatory Approval

‘ Lead Optimization — optimize EVERYTHING!
* Potency at target
» Efficacy in translational models
* Pharmacokinetic properties: bioavailability, metabolism, excretion, tissue distribution
* Physicochemical properties: solubility, stability, form
» Safety and tolerability — on- and off-target effects in preclinical species

21

Stages of Medicinal Chemistry

5/14/2025

Potency and selectivity in biochemical, cellular
assays drives a program

Safety studies define margins

Species can be more or sensitive to some
mechanisms for unknown reasons;
The most conservative margin is always used

Confirm species activity differences

Translational disease models are complex ADME Properties and PK

What d hma i iy look like? your body is designed to protect from foreigners
at does asthma in a mouse really look like?

Can a human-specific tumor be replicated in a rodent?
Is target expression similar between species?

Metabolism pathways
Tissue distribution
Non-specific protein binding
Profile across relevant species

22
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Discovery Chemistry: Central Discipline

N/
Hypothesis -
Generation

Data Compound
Analysis Design

Data

Collection Synthesis

Temporal process
\ Discrete stages
Reduce cycle time and iterations

23
How Do We Screen Compounds in Agrochemistry?
» » »
Level 1 High Throughput Screening
in-vitro and in vivo on-target
+ High Volume Test
* One Concentration
» 2-5 Species per Therapeutic Area
Goal: Activity Detection? - Pass / Fail . . .
Insecticide Fungicide Herbicide
Sap-feeding Ascomycete Grass
o X (aphids, white fly) (leaf blotch) (crabgrass, corn)
Level 2-4: in vivo on more species
. . Chewing Basidiomycete Broadleaf
« Multiple Concentrations (dose response) ’
- Numerous Species per Therapeutic Area (armyworm, moth) (rust diseases) (velvetleaf, soybean)
Goal: Inhibition & Confirmation Translation
Additional Factors: Air Temperature, Humidity, UV Intensity, Growth Stage of Target
ACS
v Chemistry for Life® © 2025 American Chemical Society. Al rights reserved. 24 AMERICAN CHEMICAL SOCIETY
24
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Translation Challenges

» Lead Optimization

A g

» »

ormulation s “i
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» Degradation

* Organism Selectivity

Volatilization
Plant Metabolism

Phloem Mobile?
. . . Water Solubility
Required physical properties - .

differ between research areas

f ‘
ACS '
v Chemistry for Life® © 2025 American Chemical Society. All rights reserved. 25 < AMERICAN CHEMICAL SOCIETY
25
Cost of Manufacturing with Sustainability in Mind
» » »
Cost per Hectare is Critical
o« ®3$40/ha w$20/ha w$5/ha
Farmers have a budget per hectare w
(Use Rate) x (COM) = $/ha o
w6 | sy [ e s
ha ‘ yﬁ ‘1090g_ ha ;
Example: Manufacture using Pd(OAc),
1.0 mol% = ~7.5 g Pd per kg of product = $500 per kg o
0.1 mol% = ~0.75 g Pd per kg of product = $50 per kg .
B0 D0 0 B0 b w0 w0 o B0 G Mo T o G0 %0 0n
ACS 1Hectare equals = ~2 American Football fields
Chemistry for Life® © 2025 American Chemical Society. Al rights reserved. 26 AMERICAN CHEMICAL SOCIETY
26
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THE LIVE Q&AIS
ABOUT TO BEGIN!

Keep submitting your questions
in the questions window!

AC S www.acs.org/acswebinars ACS WEbl na I’S

W Chemistryfor Ufe® cuck H + LEARN + DISCUSS

E FREE LIVE WEBINAR

Thursday, May 15th, 2025 | 2:00 PM - 3:30 PM EDT Wednesday, May 21st, 2025 | 2:00 PM - 3:00 PM EDT Thursday, May 22nd, 2025 | 2:00 PM - 3:00 PM EDT

The Future of Drug Delivery From Idea to Funding Greener Chemistry Using Smarter Metrics
Lipid-Based Drug Delivery Systems Crafting Competitive Grant Proposals A Life Cycle Approach
Co-produced with CAS, a division of the American Chemical Society Co-produced with the ACS Office of Research Grants Co-produced with the ACS GCI Pharmaceutical Roundtable

Register for Free ~ Browse the Upcoming Schedule at www.acs.org/acswebinars
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Premium Standard Basic

BECAUSE PEOPLE
LIKE YOU CREATE [ s, | e o
GREAT CHEMISTRY S 5 Ve

580 Regular Members

You belong here T R I e—
Affliaces S0 recent Gracuates ©

s55 Graduate Students

Have a Different Question? 25 Undergraduate srudents

Contact Membership Services
s80 Retired

Toll Free in the US: 1-800-333-9511
s0 Emeritus

International: +1-614-447-3776

service@acs.org
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www.acs.org/acswebinars

@ ACS Webinars

CLICK + WATCH + LEARN - DISCUSS

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to

chemistry professionals at all stages of their careers, presented

by top experts in the chemical sciences and enterprise.

° Edited Recordings

st=—— are an exclusive benefit for ACS Members with the
Premium Package and can be accessed in the
ACS Webinars® Library at www.acs.org/acswebinars

Live Broadcasts

of ACS Webinars® continue to be available free to
the general public several times a week generally
from 2-3pm ET. Visit www.acs.org/acswebinars to
register* for upcoming webinars.

*Requires FREE ACS ID
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(§)ACs Webinars

ACS Webinars® does not endorse any
products or services. The views expressed in
this presentation are those of the presenter
and do not necessarily reflect the views or
policies of the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org

WMike  Russell — Erik
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