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{4 Let’s Get Social!

Follow the American Chemical Society on Twitter, Facebook,
Instagram, and LinkedIn for the latest news, events, and
connect with your colleagues across the Society.

linkedin.com/company/
american-chemical-society

@AmerChemSociety | @AmericanChemicalSociety @amerchemsociety

Contact ACS Webinars® at acswebinars@acs.org
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CUCK » WATCH - LEARN = DISCUSS

Where is the Webinar Recording?

ACS Members w/Premium Package

All Registrants

Watch the unedited recording
linked in the Thank You Email
for 24 hours.

Visit the ACS Webinars® Library
to watch the edited and
captioned recording.
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A Career Planning Tool For Chemical Scientists 5 ﬁegsts,yfo,ufeo

ChemlDP is an Individual Development Plan
designed specifically for graduate students and
postdoctoral scholars in the chemical sciences.
Through immersive, self-paced activities, users
explore potential careers, determine specific skills
needed for success, and develop plans to achieve
professional goals. ChemIDP tracks user progress
and input, providing tips and strategies to
complete goals and guide career exploration.

https://chemidp.acs.org °

Career Consultant Directory ) - CAhegstSryfomfem

Find a Career Consultant

= & Bk,

Academia Government Industry
15, Wl
% = ‘=’
Nonprofit Independent Retirement

* ACS Member-exclusive program that allows you to arrange a one-on-one appointment with
a certified ACS Career Consultant.

* Consultants provide personalized career advice to ACS Members.

* Browse our Career Consultant roster and request your one-on-one appointment today!

www.acs.org/careerconsulting 6
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Register for a 2023 Virtwal Office Hour

[l Acing the interview Careers in Industry

5
3

© aprit 6,202

(I Entrepreneurship
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Careers in Academia
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https://www.acs.org/content/acs/en/careers/personal-career-consulting.html

Is grad schaol right for

me?

The Basics of Bullding Resllience

Rl skydiving into Retirement Pl Finding and securing an internship
ocT NOV
@october 5, 2023 @ November 2, 2023
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https://www.acs.org/content/acs/en/careers/developing-growing-in-your-career.html
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Are you thinking of Grad School?

If you are a student from a group underrepresented in the chemical sciences, we
want to empower you to get your graduate degree!

The ACS Bridge Program offers:

» A FREE common application that will highlight your achievements
to participating Bridge Departments

» Resources to help write competitive grad school applications and
connect you with mentors, students, and industry partners!

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org
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ACS Scholar Adunoluwa Obisesan
BS, Massachusetts Institute of Technology, June 2021

(Chemical-biological Engineering, Computer Science & Molecular Biology)

“The ACS Scholars Program provided me with monetary
support as well as a valuable network of peers and mentors
who have transformed my life and will help me in my future
endeavors. The program enabled me to achieve more than |
could have ever dreamed. Thank you so much!”

i GIVE TO THE

AAC L SCHOLARS

PROGRAM

Donate today at www.donate.acs.org/scholars
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ACS Sam Jones, PhD

Chemistry for Life® Jo) Science Writer & Exec Producer
/]

Looking for a new science podcast {

to listen to? » Deboki Chakravarti, PhD
7 p P Science Writer & Co-Host
T % I\I :.J’ TO SUBSCRIBE

..:.. visit http://Www.acs.orq/tinvmatters or

MATTE RS scan this QR code

e [m] 32 [m]
& ”

Check out Tiny Matters, from the American Chemical Society.
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STEREO
CHEMISTRY

Carolyn Bertozzi and K. Barry Bioorthogon: k chemistry Lithium mining's water use
Sharpless chat about sharing clinch th 1Prize sparks bitter conflicts and y
the 2022 Nobel Prize in : novel chemistry revisits a fan-favorite interview
Chemistry i s with the renowned scientist

®)

HEMCONVOS

Jess Wade on Wikipedia and The sticky science of why we

The helium shortage that
work-life balance eat 5o much sugar

supposed to be

VOICES AND STORIES FROM THE WORLD OF CHEMISTRY

amazonmusic

cen.acs.org/sections/stereo-chemistry-podcast.html
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APPLY Today!

A PhD Workshop for Industrial Careers <’S..
WEDNESDAY, JUNE 21 20231 1:00 - 5:30 PMET ™= SRS

Apply today for a chance to win $500 and an interview with DuPont! GOLD
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ACS Industry
Member Programs

* ACS Industry Matters

ACS member only content with exclusive
insights from industry leaders to help you
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

« ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub




16

ACS on Campus is the American Chemical
Society's initiative dedicated to helping students
advance their education and careers.

Get Published.

Share your science with confidence - get essential tips
for becoming a better writer, reviewer and
communicator

Get Ahead.
Develop your careet. network with local professionals.
and learn how to leverage your ACS membership.

acsoncampus.acs.org
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ACS Register for an ACS Institute course to gain new

Y Chemistryforife® skills and excel in your career!

ACS Institute courses not only
give you the tools you need to Chemistry in Practice

Apply chemical principles across
Stay on tOp Of new technology foundational knowledge and practice.
and growing trends in the
science industry but also the

professional development skills Lab Safety
. RAMP up safety education and enhance
to advance in your career. compliance.

Each course is developed and
reviewed by subject matter Leadership Development
experts tO bring yOU the h|gh- Learn and develop leadership

. . . compelenues
quality instruction you've come
to expect from ACS.
Entrepreneurship Education

Learn and develop entrepreneurship
competencies.

ACS member and early bird
discounts are available.

A
I

Professional Development
Advance your professional skills.

Scientific Communication
Master the art of scientific communication.

Technical Skills Development
Build and enrich technical skills and
expertise.

Volunteer Development
Prepare to make a difference.

Explore online live, in-person and on-demand courses at institute.acs.org



ACS OFFICE OF DEIR

Advancing ACS' Core Value of Diversity, Equity,

Inclusion and Respect

Resources

Inclusivity Style Guide

ACS Publications DEIR Hub

C&EN Trailblazers

ACS Webinars on Diversity

ACS Volunteer and ACS
Meetings Code of Conduct

NEW! Download DEIR
Educational Resources
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Diversity, Equity, Inclusion, and Respect

**adapted from definitions from the Ford Foundation Center for Social Justice:

Equity**
Seeks to ensure fair treatment,
ity of opportunity, and
55 in a nformation
and resources for all. We believe
this Is only possible in an
environment built on respect and
dignity. Equity requires the

Diversity**

The representation of varied

identities and differences (race,
sability, sexual

orientation, gender identity,

national origin, tribe, caste, socio-

economic s thinking and

communication styles, etc.),

Inclusion**

Builds a culture of belonging by
actively inviting the contribution
and participation of all people.
Every person's voice adds value,
and ACS strives to create balance
in the face of power differences. In
addition, no one person can or
should be called upon to represent

an entire community.

Respect

identification and efimination of
Ensures that each person is treated

barriers that have prevented the
with professionalism, integrity, and

understand, and draw on a variety

full participation of some groups.

ethics underpinning all

of pel

interpersonal interactions.

Quick Guide: Inclusion Quick Guide: How to host
Moments inclusive in-person events

https://www.acs.org/diversity
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TWENTY-SEVENTH ANNUAL
GREEN CHEMISTRY

& ENGINEERING
CONFERENCE

June 13-15, 2023 | Long Beach, CA & Hybrid ‘

CLOSING THE
LOOP

Closing the Loop:
Chemistry for a Sustainable Future

Register Today

Save up to $200 on Early Registration Pricing!

Register Now! www.gcande.org
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~ THE DIVISION OF POLYMERIC MATERIALS:
SCIENCE AND ENGINEERING

At the forefront of polymeric design and applications

The Polymeric Materials: Science and Engineering (PMSE) Division helps connect scientists seeking to leverage the unique design, functionality, engineering, and properties of macromolecules in challenging applications

Advancing Polymer Research Developing New Members Connecting Our Community

/e S
& =

pmsedivision.org
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Thursday, April 13, 2023 | 2:00-3:30pm ET Friday, April 14, 2023 | 8:30-9:30am ET Monday, April 17, 2023 | 1-2pm ET
Engineering Polymers that An Indian Millennial Journey: Towards an Integrated
Prevent Rejection of Gene Engineering to UPSC to MBA Algae Biorefinery

Therapy and 3-D Printed Implants

Co-produced with the ACS Division of Polymer Chemistry Co-produced with the ACS International and ACS Publications Co-produced Chemists Celebrate Earth Week, ACS GCI,

and ACS Publications

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
guestions window!
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Characterizing and Tailoring Polymers
using Nuclear Magnetic Resonance

ERIN STACHE, PhD TARA MEYER, PhD RACHEL LETTERI, PhD, MS DOMINIK KONKOLEWICZ, PhD

Assistant Professor,
Department of Chemistry
and Chemical Biology,
Cornell University

Professor, Chemistry

Department and the

McGowan Center for
Regenerative Medicine,
University of Pittsburgh

Assistant Professor,
Department of

Chemical Engineering,

University of Virginia

Professor, Graduate Director &
Assistant Chair, Department of
Chemistry and Biochemistry,
Miami University

This ACS Webinar ® is co-produced with the Polymeric Materials: Science & Engineering (PMSE) Division of the American Chemical Society.

22
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Characterizing and Tailoring Polymers
using Nuclear Magnetic Resonance

ACS PMSE Webinar
Thursday, April 6, 2023
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00060

Spider Silk: Sequence Yields Desirable Materials Properties Researeh taberatery

0oAGEEERRGGA GOGGY GGLGGRGAGQGGY GOLGGQGAGQGAC R AGQUGYGGLG
GLGGYGGQGAGS JoAcou0RGAGOS
C!:Q(JA(JRU(JLG(JQ(JA A AGQUGYGOLG~

C GLGGYGGQGA NGOGGREAGON

SUGAGRGGLGGQ. HGAGH G‘r’GﬁLGGQGAGQG(}YGGLG)
C GLGGYGGQGAG AGAGQGAGQGGLGGQGA: AGQGGLGGRGAGQS
SQGAGRGGEGA( GAGQGGYGGLGGQGAGQGGYGGLG

HAAAAAN] vA(‘Q(‘AGQGGmFQﬁM-(‘}AGQGGI.GGRGAGQS)

GLGGYGROGAGGTRN
NQGAGRGGLGGQGAG!

( GLGGYGGOGAGH GGOGGRGAGON
A GAGEEGIRGQCAGQGGYOGLG)
C GLGGYGGRRVGG, i AGQGULGGRGEGUS
SQGAGRGGQGA! GAGQGGYGGLGGQGVGRGGLGGQGAG GAGQGGYGGVG
SSLRS SAASAGS

Rathore, O.; Sogah, D. Y. J. Amer. Chem. Soc. 2001, 123, 5231.

24
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Spider Silk: Sequence Yields Desirable Materials Properties feseach taporatory

2
HPPE & Aramid
1.8 - strength 3.5 GPa
1.6
1.4

Spider dragline

Stress (GPa)

Nylon

0.4 Mild steel -
|
0.2 - =
0+ r r r T - : -
0 0.05 0.1 0.15 0.2 0.25 03 0.35 0.4

Strain

Vollrath, Polymer, 2009, 50, 5623

25
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000060

Random PLGAS Research Laboratory
poly(lactic-co-glycolic acid)
Biodegradable — Biocompatible — [FBYA Approved

Catalyst
A

TN

] o

o

\oil;)\ + OH\[]]}" Ring-Opening Ho% Condensatlon . HOJ\,OH
Method " Method

(o] pLGA Iact|c acid glycolic acid

(o]
lactide glycolide \/ . .
Random copolymer I

26

26
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Sequence Classes

Structural Sequence

Monomer A I Monomer B I

Homopolymer

Alternating

Periodic sequence

Block copolymer

Random

Synthesis of Polymers: Segmer Assembly

*Stereosequence

S-enantiomerl R-enantiomerl

Isotactic

Syndiotactic

Periodic sequence

Stereoblock

Atactic (racemic)

1.5eqDIC

00000

Research Laboratory

Structural Sequence +
Stereosequence

HRTHTHTETHETY
Periodic sequence
+ syndiotactic

*For polymers whose symmetry does
not allow the assignment of absolute
chirality, tacticity refers to the
relationship of the pseudochiral
substituents on adjacent monomers

000060

Research Laboratory

Homoxo)ggom}w s bers W Ao Y& J(

3.0 M, CH,Cl,
3h

R: Hor CH3
RSC Polymer

27
R O
R: Hor CH3
Trimeric Segmer
28

Stayshich, R. M., Meyer, T. Y., J. Am. Chem. Soc., 2010, 132, 10920

4/6/2023
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Polymers prepared
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Research Laboratory

Segmer Building Blocks |  Segmer Building Blocks Segmer Building Blocks
GLG G+LG LLLG LLL+G LLGG LL + GG
GL,,.G G+L,G LLL,G  LL+L,G GGLLLG GG+ LLLG
LLG L+LG LL,LG LL,L+G LLLLG L+LLLG
LL:G LLy +G L.LLG  L,L+LG LeLeG La+ LoG
LL,.G L+L,G LalolG  Lalal+G LrlrleG LoLg + LiLsG
Lo LG L + LG GLLG G+LLG LeLrGLLG LeLsG + LLG
LoliG Lo+ LG GLRLG  GLy+LG LelrlgGLLLG | | | G +LLLG
LLL L+LL GLL,G G+LL,G

L = D-Lactic acid (S stereochemistry)
LLL L+ Ll LLGLLRG LLG +LLiG L = L-Lactic acid (R stereochemistry)
Lokl Lot Lol LLiGLLG LL.G +LLG G = Glycolic acid
GLGL, GL + GLyg LLLGGG LL+LGGG M, = 10-30 kDa

Using NMR to Characterize Microstructure in PP

29

06060

Research Laboratory

1111 III|J |I||
' m = meso - isotactic
n 1 I—I I 1 —I—]—|—|—| r = racemo > syndiotactic
Polypropylene _I_I_I_I_‘ _|_J..J_|_| _I_l_l_l_l
IH NMR 1
j.- m r_|:| (A)  yrewn
syndiotactic methylene
r{ma 2\
3

isotactic

jr—

R

s .
TTE TE TEE T

1.75 1.5 1.25 1.0 0.5

Bovey, FA Chain Structure and Conformation of
Macromolecules. New York: Academic Press, 1982

s b
MSOtaCtE/L

2 2 2w s
ppm

L'JZ*IO

Inoue, Y., Nishioka, A. and Ch(js, R. (1972), Carbon-13 nuclear magnetic resonance
spectroscopy of polypropylene. Makromol. Chem., 152: 15-26. h
org.pitt.idm.oclc.org/10,1002/macp.1972.021520103

Related studies: Z. Zhou, R. Kuemmerle, X. Qiu, D. Redwine, R. Cong, A. Taha, D. Baugh, B. 30
Winniford,, Journal of Magnetic Resonance, 2007, 187, 225.

15
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Using NMR to Characterize Microstructure in PLA Research Laboratory

o o o
s /Pﬁio*’?o*’iﬂ’ Stereosequence

iistgi CHj CHg éH3
W sl s NS
o |
530535 520 505 sin 505
ppri
5% S
sis, i, ishsii
95% R
Hc -
" P s
— ssifiss
isi+sis i e
isi SIS 1o SIS sis 13C NMR spectra of PLA
M/\/ synthesized using (a) 5%
e | H ] fully 13C-labeled L-lactide
5.00 and 95% meso-lactide, (b)
mesolactide, and (c) 5% L-
5.10 lactide and 95% meso-
: lactide.
5510 i : C )
= ) ’ 0 5 6 685 68
530
5.40 Zell, M.T., Padden, B.E., Paterick, A.J., Thakur, K.A.M., Kean, R.T., Hillmyer,
M.A., and Munson, E.J. (2002) Unambiguous determination of the .C and
69.8 696 694 692 69.0 688 0686 H NMR stereosequence assignments of polylactide using high-resolution
13C ppm solution NMR spectroscopy. Macromolecules, 35 (20), 7700-7707.
31
Using NMR to Characterize Microstructure in PLGA Research Laboratory
1H NMR (Isotactic)*
a
Structural sequence Lactidyl units
o o o o O o . Dho )
b-PLGA1 . Glycolidyl units
/P%o#o&o&o#o&o{\ i 3
CH;  CH, CH, b-PLGA2 :
Stereosequence b-PLGA3
o o o O 0] o St
/{)K?o&o%o&o&o&oﬁ\
CHy CH, GHs b-PLGAS
54 52 50 48 46 44 42
- 13C NMR (Isotactic)? ppm
Assigning structures past the ( )
dyad level is challenging even ofhg ,oggngﬁm oonfen
. v %
when stereosequence is not a o " P
variable CLac Monaner OtHLtac
Yin, H., Wang, R., Ge, H., Zhang, X. and Zhu, Z. (2015), Synthesis and 2Kreiser-Saunders, I. and Kricheldorf, H.R. (1998), Polylactones, 39. Zn
structure control of L-lactic acid-glycolic acid copolymer by homo- lactate-catalyzed copolymerization of L-lactide with glycolide or e-
copolymerization. J. Appl. Polym. Sci., 132, 41566, doi: 10.1002/app.41566 caprolactone. Macromol. Chem. Phys., 199: 1081-1087.
32

31

32

4/6/2023
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Research Laboratory

Poly LG: Sequenced Copolymer

(0] 0]
oJKfo
 In
CH; HH

A

| | s-lactic acid (L)
' | R-lactic acid (Lg )
| Glycolic acid (G)

AL
T T T T T
PP

i = isotactic
s = syndiotactic

L A A A A A A A J
Y T T T Y Y Y T

s § s|s s s s S

POIy LG tetrad

LG LG GLGLg 60% LG +
40% LG
Tetrads iii iii Sss iii  Major
iis iis  Minor
sii sii  Minor
sis ssi  Minor
isi iss Minor

ssi

iss

sss

Stayshich, R. M.; Meyer, T. Y. J. Polym. Sci., Part A: Polym. Chem. 2008, 46, 4704-4711.

000060

Research Laboratory

'H NMR Spectra of Poly LGs

| s-lactic acid (L)
| R-lactic acid (L)
| Glycolic acid (G)

25
o]
o
T
m

A B n
55 50 45 40 3:5 a0 2:5 20 \‘5 ppm
Poly LG
Y isotactic (1)

c
Poly LG ‘\ A

Poly L, .G

yy

-centered tetrads: iii, iis, sii and sis

s-centered tetrads:isi, ssi, iss and sss

i

Poly GLGLR syndiotactic (s)

475 470 4685

Poly GLGL,

i i
——T ™ F T T
526 524 522 488 480

4/6/2023
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Nearly Tetrad Level Resolution

# cestered tetrads

54 5 cemtered tetrads

) |l f .

4/6/2023

00000

Research Laboratory

0] (0]
O#O
B n
CH; HH

Diasterotopic

ol I
U WY
EDAWAVAU AN A WA, L
LG LracG GLGLr 60% LG +
Tetrad Shift Assignment 40% LG
i 4.857 (1.2) Tetrads iii iii Sss iii  Major
i 4.857 (1.2) or (3.4) iis Sy  Minor
iis 1855 (1L2)or (3.4) Sit Slilly Minor
sis 1855 (L.2) or (3.4) sis Sl Minor
isi iss Minor
881 4.813 Gor7 ssf
iss 4.809 6or7 iss
isi 4.808 Sor8 sss
588 4.804 Sor8

* CDCl; at 600 MHz

Stayshich, R. M.; Meyer, T. Y. J. Polym. Sci., Part A: Polym. Chem. 2008, 46, 4704.

35

35
Tetrad level resolution = 8 combinations
H O CH; O H o H O H O CHy
¢—o0-t—t—o-—t—o-t_t—o-t—t—0-l-t—0o
b b i CHy M b
s s s
O H
| " 1
c—o—c—(lz—o—
H
.
i
s i s i
O H O H O CH; O H O CH; O H O H O H O H O CH; O H O H O H O H
—»g—(II—C n n n n n 1 o g—é—c [T | n [T | n [T | n o
eusc‘.'.,u.'.,uen;]L J[e.'.,u.'.eu,.'.em]l
%_/%_}%/_J %_}%(_%_J
s i i s s i
36
36
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Poly LLG Stereoisomers

000060

Research Laboratory

(@] (@] (@]
OJ%O&O
n

CH3

CH3

LL;G 2x Stereopure S-lactic acid + G

LiLgG 2x Stereopure R-lactic acid + G

L;L;G Stereopure S-lactic acid + R-lacticacid +G

LiLG Stereopure R-lactic acid + S-lactic acid +G

L,,.LsG rac-lactic acid + stereopure R-lactic acid + G

LiL,..G Stereopure R-lactic acid + rac-lactic acid + G

L..cLracG 2x rac-lactic acid + G

37

Tacticity in Poly LLG

o o o
OJK(OJVO
CH3 CH3 n

Poly LLG

| s-lactic acid (L)
| R-lactic acid (Lg )
| Glycolic acid (G)

i = isotactic

s = syndiotactic -

38

00060

Research Laboratory

Adj. Dist.

e N
ety

Li] s Ts] L [il s [s] G-centered octad
G

[i]s |3|_ i Ti] s Ts] LC-centered octad
L°

[i]s Is[i ll'l S [5] L%centered octad

[)
-
Central tetrad

LC Lactic unit on C-side of Glycolic unit
L0 Lactic unit on O-side of Glycolic unit
Adj. Adjacent relationship

Dist. Distant relationship

Center of the polyad

37

38

4/6/2023
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Possible Tacticity in Poly LLGs

00000

Research Laboratory

Poly Poly Poly Poly Poly Poly
LLG LrLG LgLGLLG LLG LLGLLRG LLxG
(LLRG)
Tetrads iii Sss sii iii iis iii
iss sii ssi iis
iss ssi
Sss Sss
Hexads iiiii SSSSS i siis i siis s Poiiii
sissi iiii s issii s iii i
s sii i iiiss
s sii s s iis's
iissi issii
iisss sssii
ssssi issss
SSsSss SSSSs
Octads |iiiiiii|sssssss|is siiss| siiiiii |ssiissi| iiiii ii
SI1IsSs || SI Il sSs I1'SS1IsS [ss Il 11
ii iii ss ss iii is
P il iii is
ss sii ii iiiis si
is siiii ss iis si
ss sii ss ss iis ss
is sii ss iiiis ss
siissii iissiii
iiissii ss ssiii
iiiss ss ss ssiis
siiss ss iissiis
$SSSSSSS iissssi
issssss iisssss
issssii $sssSsi
sssssii SSSSSSS

Poly LLG

Poly L, LG
2p 2p 2p 2p

Poly Ly LG
e
Poly LiLGLLG
||||||||||||

Poly LiLG

39

40
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Resolution Depends on Sequence

Poly Poly Poly Poly Poly Poly
Tetrad Hexad Octad LLG LglG LgLGLLG LlG LLGLLRG LL.G
. . : LLgG

resolution resolution resolution Tetrads |71 ( 555) S i S i
iss 5 ssi iis

5SS sss

Hexads | 11111 | sssss | isiis T Siis s T

sissi il s issii s Hii i

s sii i iiis's

s sii s s iis s

iissi issii

i s i

i s

ssi

ssssi isss
ssss sssss
Octads |iiiiiii[sssssss|is siis SRR siissi| iiiiiii
siissfi| siiii ss issiis|[ss iiiii
i iii ss ss iii is

i i i i iiiis
S Sii T iiiis si

is siiii ss iis si
ss sii ss ss iis ss
is siis iiiis ss
siTssii iissiii
iiissii ssssiii
iiissss ss ssiis
siissss iissiis
$SSSSSS iissssi
4TI 470 469 486 467 466 465 464 463 462 461 460 450 ppm issssss iisssss
issssii ssssssi
sssssii $55585SS

41

41

Octad Level Resolution in Poly LLG

30 backbone atoms
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Assigning L units in Poly L,LGs Research Laboratory

o C
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Stayshich, R. M., Meyer, T. Y., J. Am. Chem. Soc., 2010, 132, 10920
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13C Spectra Of LLGS Research Laboratory
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Mixtures of Structural Sequences

Poly LG

(o]
NS N LT
" Ppoly GLG
2 9 9 TUITIHI
FEo2 o op iy
Poly LLG

(o] (o] o
M L LUt

e Stereochemistry
controlled

* Structural sequence
mixed
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Mixtures of Stereosequences

Lo ot

Poly LyacLracG
Atactic

* Stereochemistry
mixed

* Structural sequence
controlled
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Research Laboratory
ol Gv Gc
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T

475 a0 455 a0 pom

*J

Glycolic methylene region of a mixed *H NMR spectrum for
mixed sample (1:1:1) of poly LG, GLG and LLG at 600 MHz in

cDCl,.
Research Laboratory
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Glycolic methylene region of poly L, L,..G at 700 MHz in CDClI,.
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1.25 mol% G2
(0.7 M CH,Cl,)

S
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IH NMR Sensitivity to Conformation

Sensitivity: Structural vs. Stereo

Research Laboratory

O O
oLo
: J25
CH; HH

3

Diastereotopic glycolic
acid protons exhibit
significant shift
differences in the ring-
closed and ring-opened
version

Research Laboratory
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Sen5|t|V|ty: StrUCtU ral VS. Stereo Structural Research Laboratory
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Sensitivity: Structural vs. Stereo Structural Research Laboratory
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060060

_Research Laboratory

Sensitivity: Structural vs. Stereo Structural
Stereo F
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Sensitivity: Structural vs. Stereo Structural “Résarch Laboratory
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Conclusions: Distinctive Fingerprints Research Laboratory

Poly L,,.LG
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Conclusions: Conformational Control Research Laboratory
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e Each sequence exhibits different
conformational preferences in CDCl,

e Spectra exhibit unusually good
resolution for polymeric chains

Preliminary conformation calculated for a segment of

poly LLG using Monte Carlo methods. This ¢ Conformation is affected more by

confirmation represents 73% of total chains and is

represented using VMD software stereosequence than structural
sequence
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Conclusions: Assignment Challenges
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i s siiii Sis

pure |
standard

additive
mixed
sequence
spectrum

hexad-resolved
peaks that
contribute to
mixed sequence
spectrum

N
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Conclusions: Goldilocks System

Diasterotopic
protons
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060060

Research Laboratory

Chemical shifts assignments
made from complex mixtures
do not perfectly correlate with
those made based on isolated
sequences.

000060

Research Laboratory

* Monomer backbone is short (3 atoms)

4/6/2023

55

» Sufficient # of protons to encode information but not so
many that information is lost due to overlap

* Strong conformational preferences

» Stereoactive monomers

* Diastereotopic protons whose shift responds to
conformational changes

56

28



4/6/2023

00000
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