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“Why am | muted?”

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

Contact ACS Webinars ® at acswebinars@acs.org
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THE FUTURE

of the chemistry enterprise.
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Benefits of ACS Membership

Chemical & Engineering News (C&EN)
CHEMICALS ENGINEERINGNEWS The preeminent weekly digital and print news source.

NEW! ACS SciFinder

L ®
- — SCI Fl NDER ACS Members receive 25 complimentary SciFinder® research
e cas soLUTION activities per year.

NEW! ACS Career Navigator
Your source for leadership development, professional
education, career services, and much more.

http://bit.ly/ACSnewmember

ACS Webinars

CLICK +« WATCH « LEARN « DISCUSS

n @AmerChemsSociety | )

@AmericanChemicalSociety @AmerChemSociety

»
Llnkedm https://www.linkedin.com/company/american-chemical-society
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How has ACSWEbmarS benefited VOU? W Chemistry for Life®

“This ACS Webinar was very
informative! I'm more familiar
with green chemistry than |
am with developments in the
pharmaceutical industry;
hearing about real world

applications was interesting.”

https://www.acs.org/content/acs/en/acs-
webinars/technology-innovation/waste-slimming.html|

Fan of the Week

Charlotte Synder, MS
Green and Environmental Chemistry, George Washington University
and Student Trainee, TRI Program, Environmental Protection Agency

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

ACS Webinars

CLICK « WATCH + LEARN -« DISCUSS

I3 LVE | Thursdays at 2pm ET

Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Recordings are an exclusive ACS member benefit and are made available to
registrants via an email invitation once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public on
Thursdays from 2-3pm ET!

www.acs.org/acswebinars
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What is ACS on Campus? W Chemistry for Life®

ACS visits campuses across the world offering FREE seminars on how to be published, find a job, network
and use essential tools like SciFinder. ACS on Campus presents seminars and workshops focused on how to:

& CAMPUS

¢ Publish in top journals
* Write grant proposals

* Find a job
e Build industry partnerships

o Effectively use research tools like SciFinder® and ACS ChemWorx
* Prepare for a changing employment landscape

¢ Communicate your science

http://acsoncampus.acs.org

#HeroesofChemistry ACS
ACS Heroes of Chemistry Award v Chemistry for Life®

Inspiring Hero Stories

The ACS Heroes of Chemistry Award is the Annual
award sponsored by the American Chemical Society
that recognizes talented industrial chemical scientists

EROESat whose work has led to the development of successful
e commercialized products ingrained with chemistry for
the benefit of humankind.

View All Past Recipients >>

2018 Winners:  AstraZeneca @D[]NT W@ 'OSeattleGenetics*

www.acs.org/heroes
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An individual development ACS
planning tool for you! &Y Chemistry for Life®
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SET GOALS

Upcoming Spanish Language Broadcast! AC§ Webinars

www.acs.org/acswebinars

Maquinas «%.. @
Moleculares
AcrtifFiciales

Dr. Jorge Tiburcio Baez
Departamento de Quimica, Cinvestav

2R

WEBINAR GRATUITO | Mier, Oct. 16 a las 2pm EDT

{i y
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https://www.acs.org/content/acs/en/acs-webinars/spanish/maguinas-moleculares.html
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Upcoming ACS Webinar! AC_S .
www.acs.org/acswebinars W Chemistry for Life
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https://www.acs.org/content/acs/en/acs-webinars/drug-discovery/treating-diabetes.html

24" Annual Green Chemistry & ACS Green Chemistry Institute
Engineering Conference Y Chemistryfor Life*

JOIN US AT THE
24% Annual Green Chemistry & Engineering Conference Theme: Systems-Inspired Design

Systems-Inspired Design

June 16-18,2020
Seattle, WA

hemistry Institute
gcande.org

e Symposia due by October 4, 2019

e Abstracts open January 4, 2020

https://www.gcande.org/call-for-symposia ©
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ACS Green Chemistry Institute

v Chemistry for Life®
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THIS ACS WEBINAR WILL BEGIN SHORTLY... s

(§)ACS Webinars ACS
CUCK + WATCH + LEARN + DISCUSS W Chemistry for Life

The Future of Organic Synthesis is in Water: From Chemo- to Bio-catalysis

Bruce H. Lipshutz Joe Fortunak
Distinguished Professor of Chemistry,

Professor of Chemistry,
UC Santa Barbara

Howard University

Presentation slides are available now! The recording will be edited and posted at a later date.
www.acs.org/acswebinars 14
This ACS Webinar is co-produced with the ACS Green Chemistry Institute
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Impact of Solvents and Water within the Pharmaceutical Industry

ACS Green Chemistry Institute Source: 2008 ACS Green Chemistry Institute Pharmaceutical
Pharmaceutical Raundtable Roundtable benchmarking exercise of 10 member companies

https://www.acs.org/content/acs/en/greenchemistry/industry-roundtables/pharmaceutical.html

UC SANTA BARBARA
)/ Chemistry and Biochemistry

“The medium is the message.”

Roger A. Sheldon, Isabel Arends, FWILEY-VCH
UIf Hanefeld

Green Chemistry
and Catalysis

NTA BARBARA
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Making the switch to green chemistry...

i
Clean ™
hemistry

Two6 Three Worlds of Organic Chemistry

Traditional, in organic solvents Nontraditional, in alternative media

ionic liquids
scCO,

b ubili b fluorous
Oorrow solubi |ty orrow water enzymatic

. multi-phase
water

TA BARBARA

and Bioch
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Looking Towards Nature as the Perfect Model

bio-catalysis in water; why not chemo-catalysis?

channel
middle &

substrate

bottleneck local H0 catalytic
minimum site

TA BARBARA

ry and Biochemistry

“Directed Evolution” in Micellar Catalysis: Nanomicelles as “Nanoreactors” in Water

TPGS-750-M

O
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Nok
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Benign by design “designer” surfactants (available from Aldrich) wh
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Chemistry in nanoreactors...in water @ room temperature
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UC SANTA BARBARA
J_/ Chemistry and Biochemistry
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Applications of Nanomicellar Technology

chemistry in water at rt

peptide couplings  Sonogashira couplings asymmetric CuH reactions  C-H activation
Stille couplings Suzuki-Miyaura couplings  allylic aminations aromatic borylations
AT BT NO, reductions Cu-catalyzed 1,4-additions ~ allylic silylations
aryl aminations olefin metathesis

click reactions
S\Ar reactions

Negishi couplings

CH3 o
o
CHs; _ CHs  CHs MO“}O\Me
o) 17
HsC O CHs

CHs  CH,

TPGS-750-M

SANTA BARBARA
emistry and Biochemistry

The€e Key Reaction Parameters’

One

solv%dium reactio%eratu re catalyst

f?

left...

UC SANTA BARBARA
y and Biochemistry

Ch
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The Periodic Table of the Elements
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The Periodic Table of Endangered Elements

LIMITED AVAILABILITY - FUTURE RISK TO SUPPLY @

RISING THREAT FROM INCREASED USE

SERIOUS THREAT IN THE NEXT 100 YEARS
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ACS Sy, ACS i Produced for the ACS Green Chemistry Institute by Andy Brunning/Compound Interest. -
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Cost of Pd over time: At what point does it become too high?

The current price of palladium as of October 01, 2019 is $1,630.70 per ounce.

$1,600 - Record Highs
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https://www.macrotrends.net/2542/palladium-prices-historical-chart-data ‘ e

UC SANTA BARBARA
J_/ Chemistry and Biochemistry

Environmentally responsible, sustainable synthetic chemistry, in route towards “zero waste”

NO organic solvent re?s{ion temperature practically no catalyst
room

UC SAN ARBARA
and Biochemistry

14
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Buchwald-Hartwig aminations: From the green chemistry perspective
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Applications of Palladium-Catalyzed C—N Cross-Coupling Reactions

ACSPublications

R Most Trusted. Most Cited. Most Read.

Abstract

Pd-catalyzed cross-coupling reactions that form C—-N bonds have become
useful methods to synthesize anilines and aniline derivatives, an
important class of compounds throughout chemical research. A key factor
in the widespread adoption of these methods has been the continued
development of reliable and versatile catalysts that function under
operationally simple, user-friendly conditions. This review provides an
overview of Pd-catalyzed N-arylation reactions found in both basic and
applied chemical research from 2008 to the present. Selected examples of
C—N cross-coupling reactions between nine classes of nitrogen-based
coupling partners and (pseudo)aryl halides are described for the synthesis py-
of heterocycles, medicinally relevant compounds, natural products,

Paula Ruiz-Castillo and Stephen L. Buchwald” organic materials, and catalysts.

View Author Information

© Cite this: Chem. Rev 2016, 116,19, 12564-12649 Article Views Altmet Citations
Publication Date: September 30, 2016 ~

https://doi.org/10.1021/acs chemrev 6b00512 38347 1 4 52 1
Copyright © 2016 © 2016 American Chemical Society LEARN ABGUT THESE METRICS
RIGHTS & PERMISSIONS (@) ACS

https://pubs.acs.org/doi/abs/10.1021/acs.chemrev.6b00512 £
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Buchwald-Hartwig aminations: From the green chemistry perspective

N ougat Pd” 6™ S

LA + SRS RN NP N
R R
solvent/medium reaction temperature catalyst
toluene reflux 2-10% Pd
dioxane

iochemistry

The 25th Anniversary of the Buchwald—Hartwig Amination: Development, Applications, and Outlook

25 years of the Buchwald-Hartwig Amination
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Facla A Forero-Cortés and Alexander M. Haydl*

@ Cite this: Org. Process Res. Dev. 2019, 23,8, 1478- Arti

1483

Publication Date: July 2, 201 ~ 2865
https://dol.0rg/10.1021/acs.0prd. 9000161
Copyright © 2019 American Chemical Society
RIGHTS & PERMISSIONS

https://pubs.acs.org/doi/10.1021/acs.oprd.9b00161

ACSPublications

R Most Trusted. Most Cited. Most Read.

Abstract

The palladium-catalyzed cross-coupling of amines and aryl
(pseudo)halides, now commonly known as the Buchwald—Hartwig
amination, was first reported 25 years ago. Since the simultaneous
breakthrough reports of Buchwald and Hartwig in 1995, this reaction has
transformed the way synthetic chemists think about synthesizing
aromatic amines. In this highlight article, a short showcasing discussion
about the genesis of this reaction is provided, along with selected
examples showing the impact of this transformation in synthetic
chemistry in both academic and industrial settings.

,7

LEARN ABOUT THESE METRICS

NTA BARBARA

try and Biochemistry
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Cost of Pd over time: At what point does it become too high?

The current price of palladium as of October 01, 2019 is $1,630.70 per ounce.
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NTA BARBARA

nistry and Biochemistry

1000 ppm Pd-Catalyzed aminations in water: New catalyst

catalyst (1000 ppm)
/@\ R {j@ KO-t-Bu (1.5 equiv)
MeO Br H MeO N

2 wt % TPGS-750-M in H,0 (0.5 M)

. 45°C, 16 h
(1.25 equiv)
Pro//\ i-Pr i-Pent /_\ i-Pent

i-PrTi—Pr lPr i-Pr lpemTpem O O @
pd—cl CI—F’ld cl lePd cl o Fe /Pd\
- cl
\g _N ) /N thP\Pd/Pth T\t-Bu

Ph « < a’ a tBu

cl cl
cx31 PEPPSI-i-Pr PEPPSI-i-Pent PdCl,(XantPhos) PdCl,(dtbpf)
0% 0% 0% 0% 0%

- HZ@; h‘@ /\i

y
v JtBu Chem. Sci. 2019
P _&
/©/ Cl/d\P Cl~pg-NH, EO\PG‘NHZ OMe P-tBu
Me,N (-Bu), “ Pd

OO0 ot O

PdCl,(AmPhos), cataCXium A Pd G2 cataCXium A Pd G3 SPhosPd(crotyl)Cl cBRIDP-Pd-(p-allyl)CI ‘ =
0% 0% 0% 1% 55%

ARA

nd Biochemistry

17
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1000 ppm Pd-Catalyzed aminations in water: New catalyst

catalyst (1000 ppm)
/@\ . (\/© KO-t-Bu (1.5 equiv)
M
MeO Br H 0.5M) e0 N

2 wt % TPGS-750-M in H,O (

) 45°C, 16 h
(1.25 equiv)
@ @
MeO Cy, Cy S MeOFBu_FBU . S,
o A B
Pd " Pd
7 iPr © A iPr

MeO MeO
i-Pr i-Pr
[BrettPhosPd(crotyl)]OTf (Pd-173) [t-BuBrettPhosPd(allyll)]OTf (Pd-175)
79% 85%
® ) @ e}
t—Bu\ /t—Bu w oTf \ oOTf
P< P d/ ~

Colacot, T. J. et. al., J. Org. Chem. 2015, 80, 6794.

-Pr i-Pr

[t-BuXPhosPd(allyl)JOTf (Pd-174)  [t-BuXPhosPd(crotyl)]OTf [t-BuXPhosPd(cinnamyl)]OTf
95% 93% 100%

iochemistry

1000 ppm Pd-Catalyzed aminations in water

Representative examples

®
MeO F EtOC NO, S)
2, L QO 6

MeO' N CFs3 N MeO N N Pd

H Ie) H H H . Ph

95% 94% 96% 88% (rt)

o .
IoVesIaeUe iRsoWo! Q. 0 o

MeO N / N N\ N CFs MeO N [t-BuXPhosPd(cinnamyl)JOTf

86% 93% 71% 85%

o
MeO tBu~y CO,Et o
" <O CF,
N N MeO H H 3
91% 88% X=1, 86%, rt 99%
9 o
t—Bu\N)KGL ﬁoc
i QL 0
r[@ Meo N F N CFy
H H
88% 85% 88% A~

NTA BARBARA

y and Biochemistry
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1000 ppm Pd-Catalyzed aminations in water

At gram scale

1001 m

o 0 pp o
F [+BuXPhosPd(r-allyl)OT! E
©/ KO-tBu (1.5 equiv) /©/
. __KO-tBu(iSequv)
B HoN TPGS (0.5 M) N
H

45 *C, overnight

6.0 mmol (1.25 equiv) 1.379,99% [t-BuXPhosPd(allyl)]OTf
(Pd-174)

total organic waste (ki
E Factor = g (ko) = 05

product (kg)

(typical pharma E Factors = 25-100) &

BARBARA

try and Biochemistry

38

Audience Survey Question_—.
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENA

Although this amination forms the desired C-N bond virtually quantitatively
using only 1000 ppm of a Pd catalyst, from the standpoint of the student taking
introductory organic chemistry, what’s confusing about this reaction shown?

* Theyield is too high

e The amine is an aniline and so, it’s an unfair choice

* There is a carbonyl group in one of the reaction partners

* Additional Pd must have been added at some point along the reaction coordinate

* The cataylst formed is not the expected species and is far more active than that anticipated

* If your answer differs greatly from the choices above tell us in the chat!

19
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1000 ppm Pd-Catalyzed aminations in water

Still prefer organic solvents? Tenga cuidado

tBu t Bu® S)
/
o) W oy /WOTf
micellar conditions F -Pr Ph
——————
2 wt % TPGS/H,0 (0.5 M) /©/
45°C,16h H
o i-Pr
F 99%
+ /©/ E [t-BuXPhosPd(cinnamyl)JOTf
Br N \©\
(1.25 equiv) toluene (0.5 M) /II\LQ ——
45°C, 16 h

55%
micellar conditions /@
e ——
2 wt % TPGS/H,0 (0.5 M) MeO N
45°C, 16 h
MeO Br N

H
(1.25 equiv) /@
toluene (0.5 M) MeO N + SM
S : °
45°C,16 h

Applications to targets in pharma

medicinal target key intermediate literature conditions this work
‘ MeO Q 10 mol % Pd(OAc), 1000 ppm
_ 10 mol % XPhos [t-BuXPhosPd(cinnamyl)]OTf
N . Cs,CO; 2 wt % TPGS-750-M/H,0
BOC’N O O HNQNOE toluene t-BuOK
MeG MeG reflux, 24 h 45°C,Ar, 16 h
murrastifoline B 100% 89%

J. Org. Chem. 2015, 80, 5666

(o]
2 mol % Pd,(dba), 1000 ppm
N @SOZR - 10 mol % XPhos [t-BuXPhosPd(cinnamyl)]OTf
M vte FsC N OMe K,CO4 2 wt % TPGS-750-M/H,0
e N NO, t-BuOH +-BuOK
80-90°C,3 h 45°C,Ar, 16 h
liver X receptor agonist .
Bioorg. Med. Chem. Lett. 2010, 20, 526 74% 72%
B 2 mol % Pd(OAc), 3000 ppm
H \ o F. EO,C 3 mol % XantPhos [t-BuXPhosPd(cinnamyl)]OTf
o j@\ 2 ]@\ — FO /j@ t@ Cs,C0; 2 wt % TPGS-750-M/H,0
N N NN CFy O.N N NO, 1,4-dioxane K3P04-H,0
A H HoH H 110 °C, o/n 359C, Ar, 24 h
GNF5837 (TRK inhibitor) 85% 80%

J. Med. Chem. 2012, 55, 470

NTA BARBARA

y and Biochemistry
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Residual Pd in the products of amination

LT oo,

3 ppm 4 ppm 4 ppm

m DA):&&::?MBM Allowance: 10 ppm Pd / dose

1000 ppm Pd-Catalyzed aminations in water

Tandem reactions

CF3

(O CIP (5 equiv) /@\ CF,q O
H NH,CI (3 equiv) FsC Br H
N N
/©/ 2 Wt % TPGS-750M/H,0 (amination) /©/
O,N 20% THF, 45 °C FsC N
Ar,5h H

77%

simple filtration
through Celite

(o] 4
carbonyl iron powder
(Org. Lett. 2017, 19, 6518)

21
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Chemo-catalysis meets bio-catalysis in water

Tandem chemo- / bio-catalyzed reactions

Looking Towards Nature as the Perfect Model

Bio-catalysis: enzymes ... in water

channel
middle o

substrate

bottleneck local H0 catalytic
minimum site

UC SANTA BARBARA

J_/ Chemistry and Biochemistry

22
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Selection of an enzyme

Attractive Features: Types of Enzymes: alcohol dehydrogenase
low toxicity oxidoreductases ) (ADH)
usually performed in H,0 transferases (from Johnson Matthey;
enzyme kit)
mild and safe conditions hydrolases
catalytic processes lyases o ADH101
o ADH105
reduction of waste isomerases o ADH110
. o ADH112
atom economy ligases, etc.

Nat. Comm. 2019, 10, 2169.

SANTA BARBARA

emistry and Biochemistry

Tandem reactions in water

|

sequential 1-pot chemo-/bio-catalysis in micellar media % Sonogashira  Pd
)Oi ADH )‘i\ ——> 14addition Rh
K G K —  Heck Pd
chiral alcohol #?)}f.;}’ ketone from substrate
ee >99% 7 or generated in situ % hydration of alkynes

Au

UC SANTA BARBARA
J_/ Chemistry and Biochemistry
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Tandem reactions in water @ rt

1,4-addition, then ADH

Rh
HO O Rre (BINAP)Rh(nbd)BF, RP 0O ADH, NAD*, NADP*, i-PrOH RS OH
(3 mol %), TEA 2 wt % TPGS-750-M/buffer R’ :
+ —_— x 2
R1_/ | 2 wt % TPGS-750-M MgSOy, 37 °C, pH = 7 (R) R
™ R X0 H,0, rt

OH OH OH OH
(R) (R) (R) (R~ (R)
\O O/ \O
82% 88% 80% 87%
>99.8% ee >99.9% ee >99.9% ee >99.9% ee
ADH101 ADH101 ADH101 >99.4% de

(R)-BINAP/ADH110

Tandem reactions in water @ rt

1,4-addition, then ADH

~g~ R? (BINAP)Rh(nbd)BF4 R? O ADH, NAD*, NADP*, j-PrOH RS OH
(3 mol %), TEA 2 wt % TPGS-750-M/buffer R! :
+ —_— x 2
R1_/ | 2 wt % TPGS-750-M MgSOy, 37 °C, pH = 7 R R
X R2 /o) H,0, rt
OH OH OH OH
(R) (R) (R) (R) ~ (R)
~o o~ ~o
82% 88% 80% 87%
>99.8% ee >99.9% ee >99.9% ee >99.9% ee
ADH101 ADH101 ADH101 >99.4% de

(R)-BINAP/ADH110

1st stereocenter: ligand-controlled
2nd stereocenter: enzyme-controlled

implication: access to all 4 enantiomers At

RA

A
and Biochemistry

24
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Tandem reactions in water @ rt

Alkyne hydration, then ADH

Au
(ppm)

(HandaPhos)AuClI (1000 ppm)

/ AgSbFg (2000 ppm) o ADH101, NAD*, NADP*, j-PrOH OH
R TFA (2.0 equiv) R 2 wt % TPGS-750-M/buffer R/(R>
3 wt % TPGS-750-M/H,0 MgSOy, 37 °C, pH=7
OH OH OH
(R (R) (R)
\O
92% 99% 90%
>99.9% ee >99.9% ee >99.0% ee

iochemistry

a o A, D, AP o b 7 ADHION WA, NP @
—_— - i —_— -
. media [0.056 1) . Py media [0.056 M) s
: . reduction of -
reduction of 4-iodoacetophenone . t=1h #-{rifluoromethylacetophenone . t=1h
100 . + brssid 100 b ————————— -
L g 40
=80 " = 80
£ # £ ¢
5 60 ¢ “” 560 “
@ a
5 40 “ 3 40 “
g H
S 20 B S 20 )
0+ ° 0¢ o
0 4 8 12 16 20 24 0 05 1 15 2 25 3
reaction time (h) reaction time (h)
o
c ADH112 NAD*, NAPD* s d 2 ADH101, NAD®, NAPD* ?H
_— ) S e ——— =
( o. PrOH, MgSO, 37 °C o. -PrOH, MgS0,, 37 °C )
5 I = media (00568 |13 T media [0.056 M)
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Stability of enzymes in the presence of TPGS-750-M

Stability of ADH101 in TPGS-750-M at t=24h

o TTt=0 ~t=24h
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Comparisons: Surfactants
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Reaction with TPGS-750-M present is fastest.
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53

Audience Survey Question_.
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT: 4

How can just the presence of a surfactant and its derived nanomicelles in the
aqueous reaction medium lead to higher levels of enzymatic conversion and
hence, greater yields of the desired product?

* By widening the entrance of the enzymatic cavity

* By inhibiting re-entry of the initial product

* By providing alternative housing for educts and products

*  Via non-covalent bonding to enzyme, thereby changing its size and shape

* None of the above, explaination remains a mystery

* If your answer differs greatly from the choices above tell us in the chat!

It’s in the water: Just add TPGS

Minimizing Enzymatic Inhibition

controlled release
of substrates into

H,O surrounding water,
H0 finding enzymatic
pocket
H,O
product
1e S(/bs H0
Syp. subst? oy -

b\?t, 2 (S) nonracemic
Ua ubst@®  gupstrate substrate final product

@

H,0 &
&
2

L ‘ =) s
te 0duC \\_/‘\ » G
supsti®® o Q H,0 Sac

>

S,
“p,
roduct S,
P ”'3’@

H0 H,0
substrate & product are housed within micelles
| | and away from enyzymatic pocket

“reservoir” effect of micelles in water
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Tandem bio-/chemo-catalysis

Br. Br.
lipase
OH + HO _~_~_~_~ O~~~
2 wt % TPGS-750-M/buffer

o o
MeO
} B(OH),
MeO
Pd(OAc); (0.1 mol %) <= 1000 ppm Pd
N2Phos (0.2 mol %), base
‘ O\/\/\/\/ 45 °C, overnight
o
82%

Tandem bio-/bio-catalysis

ERED KRED (R)

2 wt % TPGS-750-M MgSO0y, 2 wt % TPGS-750-M
phosphate buffer, pH 7 phosphate buffer, pH 7

O\@ 30°C, 24 h O\@ 37°C,5h o\@

82%

Reduction of enone: aq. TPGS-750-M vs. aq. buffer
100 . minimizing
- enzymatic
inhibition

% Conversion
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Summary, Conclusions, and a look forward...

Traditional,
in organic solvents

Nontraditional,
in alternative media

o &
I

new world with
new rules for
doing synthesis,
faster, better, cheaper
&

environmentally
responsibly

Dr. Yitao Zhang
(aminations)

Dr. Balaram Takale

‘Nnam\di Dr. Margery
Akporji  Cortes-Clerget
Novartis, NSF GOALI, PHT International, GreenTech

Sigma-Aldrich/Millipore/Sigma (Tom Colacot, David Klick, Subir Ghorai) wh

UC SANTA BARBARA
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Upcoming Spanish Language Broadcast! ACS Webinars
www.acs.org/acswebinars o
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Upcoming ACS Webinar! AC_S »
www.acs.org/acswebinars v Chemistry for Life
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- Cheistry for Life® Merdicita! Chern

DIABETES

Desn gning the ance-Weekly and Oral GLP-1 Semaglutide

E] Watch Live | Thursday, Oct. 24 at 2pm ET @ACS Webinars

https://www.acs.org/content/acs/en/acs-webinars/drug-discovery/treating-diabetes.html ®
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(§)ACS Webinars ACS
CUCK + WATCH + LEARN » OISCUSS W Chemistry for Life®

The Future of Organic Synthesis is in Water: From Chemo- to Bio-catalysis

Bruce H. Lipshutz Joe Fortunak

Distinguished Professor of Chemistry, Professor of Chemistry,
UC Santa Barbara Howard University

Presentation slides are available now! The recording will be edited and posted at a later date.

WwWw.acs.org/acswebinars 61
This ACS Webinar is co-produced with the ACS Green Chemistry Institute

ACS

: . . 5
How has ACé Webmars benefited you: v Chemistry for Life®

“This ACS Webinar was very
informative! I'm more familiar
with green chemistry than |
am with developments in the
pharmaceutical industry;
hearing about real world
applications was interesting.”

https://www.acs.org/content/acs/en/acs-

webinars/technology-innovation/waste-slimming.html|

Fan of the Week
Charlotte Synder, MS 3
Green and Environmental Chemistry, George Washington University w
and Student Trainee, TRI Program, Environmental Protection Agency !

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org
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HYATTREGENCY SEATTLE | JUNE 16-18,2020 | SEATTLE,WA ACS Green Chemistry Institute

: 0
gcande.org Chemistry for Life

Be part of designing the next GC&E Conference.

Our 2020 Conference Co-Chairs: Call for Symposia
Submit your symposium proposal by
October4,2019.
gcande.org/call-for-symposia

Calll for Abstracts
Abstract submission will be open between

Margaret Sobkowicz January 4 - February 17,2020.
Plastics Engineering Department Department of Organic Chemistry
University of Massachusetts Lowell Universidad de Cérdoba, Spain Registration & Housing
Early registration and housing opens

February 18, 2020.

https://www.gcande.org/call-for-symposia %

CLICK +« WATCH « LEARN -« DISCUSS

n @AmerChemsSociety

@AmericanChemicalSociety @AmerChemsSociety

@ ACS Webinar

[ J
Llnkedm https://www.linkedin.com/company/american-chemical-society

Contact ACS Webinars ® at acswebinars@acs.org

32


https://www.gcande.org/call-for-symposia

10/3/2019

‘ ACS Webinars ACS
CUCK + WATCH » LEARN - DISCUSS W Chemistry for Life

ACS membership means ...

SHAPING
THE FUTURE

of the chemistry enterprise.

65

http://bit.ly/ACSnewmember

.ACS Webinars ACS
CUCK + WATCH « LEARN + DISCUSS v Chemistry for Life

ACS Webinarsdoes 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
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