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All the other five monomers were synthesized by direct acety-
lating of the pre-monomers. Take the synthesis of M6 as an
example.

The diol preM6 (099 g, 5 mmol), acetic anhydride (3.06 g,
- 30 mmol), and DMAP (122 mg, 1 mmol ) were sequentially weighed
- and transferred into a 100 mL round bottom flask. Then 30 mL
CH»Cl; was added to generate a homogeneous solution, which was
vigorously stirred overnight at room temperature. The reaction
mixture was neutralized with Na;COsz solution, sequentially
washed with deionized water and brine, dried with anhydrous
NayS0y, filtered, and evaporated to afford a yellowish liquid, which
was further purified by silica gel column chromatography | petro-
CO Jeum ether/ethyl acetate = 20/1). Monomer M6 was obtained as a
sti colorless liquid in 99% yield. '"H NMR (400 MHz, CDCl;), 6 (TMS,
(2 ppm): 5.74 (dq.] = 10.0, 7.1 Hz, 2H), 5.06 (m, 4H), 4.90 (m, 2H), 2.29
o (M. 4H),2.03 (s, 6H),153 (m, 4H), 132 (m, 4H). 3¢ NMR (101 MHz,

CDCly): 6 170.59, 133.65, 117.55, 72.99 (d, | — 3.4 Hz), 38.59 (d,

(M j— 3.0 Hz), 3338, 25.05, 21.10. ESI-MS: [M + Na*] = C1gH2504Na,
cr caled: 305.17233, found: 305.17192.

Monomers M2—MS5 were prepared in a similar way as colorless

. liquids in nearly quantitative yields.

'H NMR of M2 (400 MHz, CDCls), & (TMS, ppm): 5.72 (tdt,
— 12.3, 103, 6.0 Hz, 2H), 5.07 (m, 6H), 2.35 (m, 4H), 2.05 (d,
— 15.1 Hz, 6H). 3C NMR (101 MHz CDCl3): 6 170.03, 132.88 (d,
— 436 Hz),117.99 (d,] = 39.8 Hz), 7247 (d, | = 24.9 Hz), 34.75 (d,

111.2 Hz), 2076 (d, | = 45 Hz) (Fig. S8). ESI-MS:
M + Na'] = Cy3H504Na, calcd: 249.10973, found: 249.10938.
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ADMET: The Future Revealed ?Fg‘%ei“’ﬁ
Pascale Atallah, Kenneth B. Wagener,* and Michael D. Schulz o

The George and Josephine Butler Polymer Research Laboratory, Department of Chemistry and Center for Macromolecular Science
and Engineering, University of Florida, Gainesville, Florida 32611-7200, United States

ABSTRACT: Olefin metathesis has been embraced by polymer chemists as a method for
creating well-defined polymess. In particular, ADMET and ROMP have emerged as the
primary modes of metathesis polymerization. ADMET reactions are now common, found
in textbooks, and easy to perform if the proper techniques are chosen. Much remains to be
done, however, with work now focusing on silicon chemistry, direct control of tacticity in
precision polymers, biological applications, modeling crystal lattices in common
polyolefins, exploring solid-state metathesis reactions, and creating water-soluble

ADMET polymers.

ABSTRACT: ZiETH5
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A. HISTORY BEHIND ADMET'S DISCOVERY

Metathesis chemistry ha.: been used to build macromolecules as
far back as the 1960s."” Most of the research at that time dealt
with ring-opening metathesis polymerization (later called
ROMP chemistry, a term coined by Swager_)."
Dicyclopentadiene was polymerized using “classical” catalyst
systems {:mea.ning ill-defined c:lt:l]}:sis} to yield tough, intract-
able pul}‘mer.s.“ These materials remain in commercial
production today but are prepared with modern catalysts
from Materia, Inc.’ The condensation of dienes to yield
unsaturated polymers is known as acyclic diene metathesis
(ADMET). It was attem several decades ago but yielded

Pisz 5 ke

B. ADMET: IT IS NOT CHAIN POLYMERIZATION
CHEMISTRY. IT IS STEP POLYCONDENSATION
CHEMISTRY

st in condensation metathesis polymerization
increased over the years, the reaction was

perlarrner] under conditions that are relevant mainly to chain
polymerization. Selvents were almost always employed, and
reaction temperatures were kept relatively low. Doing so yields
low molecular weight polj

& X S H
HEHH

C. ADMET: THE FUTURE REVEALED

1. Silicon Additives for Surface Modification. Because
of their enhanced properties, such as high thermal stability,

good electrical resistance, low surface te n, low glass
i

ion temperature, and high hydrophob ! investigation

on—carbon hybrid materials is a rapidly dnelaplng area.
This interest is ﬁmher heightened by the many applications
available for these polymers in biomedical materals, electronic
devices, coatings, and fibers.™

2. Biological Possibilities: There Are Many. The use of
ADMET in a biological context is just beginning. In part, this is
because water—Nature’s solvent of choice—will not solublize
the k}'puai polyethylene-like ADMET polymer. Nevertheless,
J ‘T has been used to create pohmen comprising amino

cids,* sunscreen chromophores,’’ and nonstervidal anti-
inflammatory drugs (NSAIDs) (Figure 4). The application

3. Water-5oluble ADMET Polymers. Many problems in
biology and medicine have been addressed by use of water-

soluble pu]ymers.“ Surprisingly, there has been no report of an

ADMET polymer with a water-soluble main chain. Much of

what has already been synthesized in the field of biologically
oriented ADMET polymers will be revisited when this water-
soluble backbone is created. This field is largely unexplored, for
now, and the opportunities virtually boundless.

W LRI SR N

4. Tacticity under Control. Tacticity represenfs one of the
most fundamental concepts in polymer Lherrus‘lr) One has
only to compare the properties of syndiotactic, isotactic, and
atactic polypropylene to understand the important consequen-
ces that controlling (or not controlling) the tacticity of a
polymer has on the properties of a material * The result of the
creation of these materials was the Nobel prize awarded jointly
to Karl Ziegler and Giulio Natta in 1963, in part for the creation

5. Systematically Modeling Polyethylene. Branching
has a significant impact on the ultimate properties of any
ethylene-based polymer (LDPE, LLDPE, HDPE). In chain-
made PE, branches are formed through uncontrolled intra-
molecular and intermolecular chain transfer, resulting in
branches of random chain lengths and distribution on the
backbone (Figure 6a). Since ADMET offers a method of

6. Solid-State Chemistry Is Important, Too. As
mentioned previously, solution or melt polymerizations are
the norm. While these approaches are successful, they remain
inadequate for creating intractable polymers. In such cases,

solid-state polymerization presents a viable alternative.

iR S S TALE



D. ADMET: IT IS NOT JUST US

Although we can predict the future of ADMET in the Wagener
group, the same cannot be said for other scientists in the field.
However, the past is often the most accurate predictor of the
future, and so we can look to what other groups have
published® ™’ for a clue as to what the future holds for
ADMET around the world.

One of the major research efforts of several groups has been

the synthesis of complex macromolecular architectures, and
ADMET has played a significant role in this endeavor,”'™>
Hyperbranched fu}ymers via ADMET have been especially
well-studied™ ™

ADMET polymerization has also had an impact in the feld
of green chemistry® The Meier group has been particularly
innovative in producing ADMET polymers from biorenewable
sources.”  This is a new and exciting area that could open
new research avenues.

o
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Kenneth B. Wagener, Ph.D,, orge & Josephine Butler Pro £
of Polymer Chemistry at the University of Florida and Director of the
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Reaction
Yurtz reaction
Pinacol coupling reaction
.Glasar coupling
.Ullmann reaction
Grignard reaction
| Gomberg—Bachmarn reaction

Cadiot—Chodkiewicz
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Caztro-Stephens coupling
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Kumada coupling
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Hivama coupling
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RX
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RC=CH

Ar—K
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Lr—MgEBr
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R-E(0R)o

R-5iRg
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RE=Zn-1
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= ¢
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. E-X

. E-X . sp3
Ar=X sp2

. Ar-X . sp2

. R-X . sp3
E-X . sp3
E-X . sp3
R-X sp3

. R-X . sp3
E-X sp2

FCO (SE+) sp?
ECO(SE+) Ar—5Me ap?

Coupling reaction overview
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homa

cross

| homa

R—R'
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Elimination

# Transmetalation
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requires base
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Create a
useful outline

Start your outline early in a project.

As you gather data, make sure to
ask yourself “why, what, and how”
major advances emerged
from your study. “What do
the results mean?”“Why
did | do these reactions?”
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J. Org. Chem. fy Author Guidelines

Scope of the Journal

The Journal of Organic Chemistry (JOC) welcomes original contributions of fundamental research in all
branches of the theory and practice of organic chemistry. In selecting manuscripts for publication. the
editors place emphasis on the quality and originality of the work as well as the breadth of interest to the
organic chemistry community.

Total synthesis and other multistep synthesis manuscripts are expected to demonstrate novel strategies.
new synthetic transformation methods. or shortened routes to target structures. Manuscripts illustrating
new synthetic methods need to show conceptual novelty. not merely the extension of previously reported
chemistry to a different class of reaction substrates. reagents, or catalysts. Natural products isolation and
identification studies should report unusual skeletal features. improvements in identification methods. or
msights into biosynthetic pathways. Manuscripts with a major component of biology. analytical
chemuistry, or materials science should demonstrate novelty in the organic chemistry portion of the work
being reported.
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All experimental procedures and compound characterization datajare included in the
manuscript's experimental section. None appear in the supporting information, which is intended
primarily for spectra, chromatograms, crystallographic data, documentation of theoretical calculations,
and peripheral discussion.

All tables and graphics higures, reaction schemes, and chemical structures) are inserted within the

manuscript text where they are first discussed.

A supporting information availability statement that lists the types of data in the supporting
InTormation Ties 1S INciuded In the manuscript nie.

A Compound Characterization Checklistlis furnished if the manuscript reports characterization data
OT New compounds or known compounads prepared by a new or modified method.

\When single-crystal X-ray diffraction structures fare reported, CIF files are furnished as supporting
information files, even if the data have been deposited in a crystallographic database.

A previous submissionlof substantially the same manuscript to any ACS journal is disclosed in the
cover letter. If the submission was reviewed, the cover letter includes the reviews and a detailed
explanation of the changes made in response to them.

The hames and contact information of all coauthors kre entered in step 2 of the manuscript
submission process in the same sequence and form in which they appear on the manuscript.
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Tell a story

The purpose of a scientific paper is to
communicate scientific advances, so
it's important to write grammatically
correct sentences. The more easily
your readers can understand your
paper,the more likely they will
appreciate it. Clear and
concise writing can
enhance an elegant study.
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Draw graphics
with care

Graphics deliver the data in an
orderly way and help the reader

digest the greatest number of
ideas in the shortest amount of
time. Be clear and precise, simple
but informative, and don’t forget
to use color!
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Free Resources for Creating Chemistry
Figures for Journal Publication

< o ACS for Authors ©ACSAAuth
g Authors! W’nat S y-:-ur preferred program for
crafting publication figures? Please retweet!
10% Excel
10% Photoshop or GIMP

21% Other; Tweet at usl




Attract readers
with a strong title

Craft a compelling title — describe
your findings in as few words as
possible in an evocative

way. Publishers are actively N
seeking to promote the work

of authors — make it easy by

having an exciting title that leaves
readers wanting more!
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For Example:

Mechanism of Catalytic Oxidation of Styrenes with Hydrogen Peroxide in

the Presence of Cationic Palladium(II) Complexes
J. Am. Chem. Soc., 2017, 139 (36), pp 1249512503

Radical Route to 1,4-Benzothiazine Derivatives from 2-Aminobenzenethiols

and Ketones under Transition-Metal-Free Conditions
Org. Lett., 2016, 18 (24), pp 6424—6427

11-Step Total Synthesis of Pallambins C and D
J. Am. Chem. Soc., 2016, 138 (24), pp 7536—7539

Cu and Cu-Based Nanoparticles: Synthesis and Applications in Catalysis
Chem. Rev., 2016, 116 (6), pp 3722—3811
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TOC graphics count
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Revise, edit and rework

You need several pairs of eyes on
your paper. Learn from others and
don't be afraid of constructive
criticism.
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ACS Publications

Most Trusted. Most Cited. Most Read.

ACS Publications Authoring Services

We help showcase your ideas at their best

Language . : Figure
@ @ @

Let ACS connect you to our language editors, translators,
and other experts to help polish your research articles
before submission to your journal of choice.

Make your research shine

Go to acschemworx.acs.org/services

Go to acschemwonc.acs.org/services 0 &91&.“2!223&5’23

http://acscl



Prepare the ‘SI’
with care

A manuscript can’t contain every piece
of data collected throughout a project.
Use the ‘Supporting Information’ to add
additional relevant resources for the

reader. But don't forget to give the Sl a
thorough review before submission,
both to avoid errors and to potentially
decrease the revision time if your
work is accepted.
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Write a strong
cover letter

A well written cover
letter highlights the
relevance and importance

of your work, explains why

the work is appropriate for the
journal’s readership, and will leave
editors wanting to find out more.
Include specifics like the editor’s
name and the journal’s name, and
keep your letter to under one page.
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Dear Professor Bertozzi

5 ELEBERAAE, iR
We wish to submit our manuscript “I'ITTLE” for publication in ACS Central
Science.

RREHALENE SRR
We describe a new, non-natural enzyme-catalyzed reaction, aziridination of
olefins via intermolecular nitrene transfer.

We discovered that a variant of cytochrome P450BM3 used in our previous
studies of intermolecular sulfimidation also catalyzes aziridination.

We were able to improve this activity more than 50-fold and the
enantioselectivity of enzyme-catalyzed aziridination was improved to 99%
ee for a range of styrenyl substrates.
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