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John Warner o0s 5 EIl ement s

All innovation begins with science fiction

Innovation happens not within the field of focus but in
the periphery.

Encyclopedic knowledge inhibits innovation in the
absence of intuitive knowledge.

The ability to innovate Is simultaneously proportional to
wisdom and the tolerance of intellectual risk.

Innovation is orthogonal to complexity.
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Renovation

The 2011 World Science Fiction
Convention

August 17-21, 2011, Reno,
Nevada
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Encyclopedic Knowledge

WOW! YOU HAVE THREE
MASTERS DEGREES AND
A PHD!

scottadams ®»ol com

—e—

www.diibert.com

YES,ITS ALL VERY
IMPRESSIVE, BUT
INTERESTINGLY, I
HAVE NO COMMON
SENSE WHATSOEVER.

\

fiaT|e} & 2003 United Festure

Syndice

| THAT'S NOT THE SORT

OF THING YOU SHOULD
SAY DURING A JOB
INTERVIEL.

l I DON'T SEE
LHY NOT.
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The Royal Swedsh Academy of Sclences has decided by award the Mobel Frize In Chemisiny for
2011 o

[Dan Ehachiman
Technion - lsraed Instiute of Technology, Halfa, lsrael

“for the discovery of guasicrysials"

A remarkable mosaic of atoms

In quaslcrysials, we find the fascinating mosaics of the Arabic wond reproduced at
the leve| of alpms: reguiar pattems hat never repeat themsaives. However, the
configuration found In guasicrysials was consldered Impossibie, and Dan
Shechiman had to fight a Nence batile against esiablished sclence. The Mobs|
Prize In Chemistry 2011 has fundamentally aitered how chemists concelve of solid
matier.

On the moming of 8 April 1382, an mage counter to the aws of nature appeansd in Dan
Shechiman's electron microscop. Im all solid matier, aloms were belleved o be packed inside
crysials i symmetrical pathemes that were repeated periodicaily over and cwer again. For
scienfists, this repetfon was reguired In onrder o oblain a oystal

Shechiman's mage, however, showed that the aloms in his crystal wers packed in a patiem Sl
could not be repeated. Buch a patiem was considensd just as Impossibie as creating a footbal
using anly six-comered polypons, when 2 sphere needs b five- and sir-comeered polygons.
His discovery was extremety controversial. in B course of defending his findings, he was atked
o l=ave his reseanch group. However, i bamie eventusily Sormesd SCRRdsts o necoRsider ther
conception of Bhe wery nature of matisr.

Aperiodic mosalcs, such as thoss found In the medeval Isiamic mossics of the Alhambra Palace
In Spam and e Dart-| Imam Zhrine in iran, have heiped sclenfisiz understand what
guasicrysials look llke at T afiomic level In Swose mosakcs, as in quasionysials, the patiems ane
reguiar - Bey follow maifemaical rules - but By never repeat themsaives.

'fihen sOenbists desoribe Shechiman's quasionysiais, Ty USE 3 Concept that comes from
rathematics and art: the poiden ratio. This number had aiready caught the intenest of
mafematicians in Ancient Greece, as it ofien appeared In geometry. In guasiorysials, for
Instance, B ratio of warious distances befwesn atoms |5 reisted o S goiden mean.

Daniel Shechtman, who has won the

chemistry Nobel for discovering quasicrystals,
was initially lambasted for 'bringing disgrace' on
his research group

"His discovery was extremely controversial. In
the course of defending his findings, he was
asked to leave his research group," the Nobel
committee at the Royal Swedish Academy of
Sciences said in a statement.
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The WBI Invention / Innovation Research Method

Parameterization

Integration

Optimization
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. NonCovalent Derivatization
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Arhe Incorporation of Hazard Reduction as a Chemical Design Criterion

iIn Green ChemistryoAnastas, Nicholas; Warner, John C. J. Chem.
Health and Safety 2005, 12(2), 9-13.

Hierarchy of Knowledge Logic Flow Diagram
for Toxicity as a Specific Hazard

Tier I. Mechanism
of Action (MOA)

Tier Il. Quantitative
Structure-Activity
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Figure 1. Hierarchy of Knowledge Logic Flow Diagram for Toxicity as a Specific Hazard.
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Thymine Based Photocrosslinking
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Controlled Hydrophobicity

n Theta (°)
0 63.6+12.2
2 76.3+11.3
4 81.8+ 35
6

8

88.9+6.3
942+ 5.6

J. Polymer Sci., Part A: Polymer Chem. 2007 45, 1296-1303.




Core-Shell Emulsion Controlled Release
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Critical micelle concentration (CMC) values of block copolymer systems

Entry Polymer code Irradiation/J cm CMC ppm/mg mL
1 poly(VMT-b-VPS) 0 140
2 poly(VBT-b-VPS)-H 0 31
3 poly(VBT-b-VPS)-H 0.3 27
4 poly(VBT-b-VPS)-H 5 0.8
. ,

d I
" 0.4 08 12
um

Chem. Commun. 2007 2503 2505.
Polymer Preprints 2006, 47, 829-830.
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Antimicrobial surfaces

E- Coli Bacterial growth

Control plate : no polymer Coated plate : no bacterial growth

o
J. Bio. Mat. Res. 2006 79A(4), 874-881. G



Tissue Engineering

Tissue culture polystyrene  Tissue culture plastic Irradiate @ 254nmto Rinse away uncrosslinked
I”"’*n Coated with VBT crosslink VBT polymer.
OHH O L .
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Templated Conductive Polymers

J. Am. Chem. Soc. 2005 127, 9100-9104



Hair and Fabric Curling and Toning

&

Cannon, Amy S.; Raudys,
Jennifer; Undurti, Arundhati;
Warner, John C. PCT Int.
Appl. 2004, 23pp WO

2004058187.

Society of Cosmetic Chemists Annual Scientific Seminar c

Proceedings, Boston, MA 2006, 46-47.




Enzymatic Crosslinking Reversion
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Titanium Dioxide Film Formation: Sol-Gel Process
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Viscosity vs. Weight Percent of Additive
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Viscosity (cPs)

Viscosity vs. Weight Percent of Additive
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Figure 2. Adsorption of aromatic monocarboxylic acids on a TiO: swrface: (A) benzoic acid (adapted from Tunesi et al.”); (B) salicylic acid
(adapted from Tunest et al.7); (C) nicotinic acid (adapted from Weisz et al.’”); (D) anthranilic acid (adapted from Tunesi et al.™).

olotelvlog

COOH COOH

(1) (2) i3 i4 (3)
Figure 3. Benzoic acid (1), salicylic acid (2), p}ﬂdm&-?,ﬁ—dmﬁ.thn:{jhc acid (3). te1ep|1t|15111: acid (4), and 1sophthalic acid (5).

O
J. Phys. Chem. 2007, 111 8139-8146.



Photocatalytic Water Purification

Compartment for
battery supply

Topview

Side view

To Do o I»

Palm-sized photocatalytic reactor

UV LEDs coated with TiO, for oxidation
of Arsenic.

Low-power, battery operated system

Oxidized arsenic removed by adsorption
to zero-valent iron (iron filings). Arsenic
is permanently bound to iron.

Benefits of using iron:

I Fastkinetics, requiring residence
times of 1 minute for removal of As

I Ahigh load capacity
I Insensitivity to pH
I Cost-effective



Ultra Low Cost Non-Toxic Solar

Paul Hawken | | ?
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Nontoxic, Environmentally Benign Hair Coloring

HRP/ rpea

qurosinase

emee

R n e

Tyrosinase )

!



Water Based Non Toxic Photoresist Cleaning Solutions




Increased Bioavailability for a Parkinson® Disease Drug
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Materials Construction

Electrons

Neutrons
Protons Hints

From

‘Atoms‘ :@ Nature
‘Molecules‘ ‘@ '

‘ Materials ‘




Aromatic-Aromatic Interactions in Molecular
Recognition: A Family of Artificial Receptors for
Thymine That Shows Both Face-to-Face and
Edge-to-Face Orientations

Alexander V. Muehldorf, Donna Van Engen,
John C. Warner, and Andrew D, Hamilton*

Department of Chemistry, Princeton University
Princeton, New Jersey 08544

Received May 13, 1988

Interactions between aromatic rings play an important role in
stabilizing protein structure.! A number of inter-ring geometries
have been identified ranging from a paralle! face-to-face stacking
I to a perpendicular edge-to-face orientation 2 in which positively

s ¢
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<> <&

1 2

"Aromatic-Aromatic Interactions in Molecular Recognition: A Family of Artificial Receptors for
Thymine that Shows Both Face-To-Face and Edge-To-Face Orientations." Muehldorf, A. V.; Van
Engen, D.; Warner, J. C.; Hamilton, A. D., J. Am. Chem. Soc., 1988, 110, 6561.



Molecular Self-Assembly in the Solid State. The Combined
Use of Solid-State NMR and Differential Scanning
Calorimetry for the Determination of Phase Constitution

Donna Guarrera, Lloyd D. Taylor, and John C. Warner®

Media Svstems Research Laboratories, T30 Main St., Polaroid Corporation,
Cambridge, Massachusetts 02139

Received February 2, 1984, Revised Maonuscript Received March 21, 1984

The construction and use of phase diagrams for the study of self-assembled systems are
extremely useful. While well-known in various fields of metallurgy, phase diagrams have not
been widely applied to multicomponent organic systems of contemporary interest. The blending
of hydroquinone (1) with bis(N N-diethyljterephthalamide (2) or bis(N N-dimethyl)tereph-
thalamide (3) in the solid state has been demonstrated to generate stable binary phases as
determined by both solid-state NMR and differential scanning calorimetry. Compounds 1 and
2 form a single phase of a 1:1 composition, while compounds 1 and 3 form two stable phases,
one of & 1:1 composition and the other of a hydroquinone/terephthalamide composition of 2:1.
Phaze diagrame of these systems are constructed and struetural features discussed.
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Figure 1. “C CP/MAS spectra for the hydroquinone—bis{& N-
COMBOSITI diethyliterephthalamide system {system 1). Lines marked by
Figure 2. Phase du:um for the hyqum.nuna—hu(N.N an * indieats spinning sidebands.

diethyl)terephthalamide syetern (system 1). The eutectic com-
positions were estimated (not experimentally determined).

"Molecular Self-Assembly in the Solid State. The Combined Use of Solid State NMR and
Differential Scanning Calorimetry for the Determination of Phase Constitution." Guarrera, D.;
Taylor, L. D.; Warner, John. C. Chemistry of Materials 1994, 6, 1293.




Covalent Derivatization

o”H
CH;
— —
T

T

If we want to make a hydroquinone less water soluble, we
typically will ' add an alkyl group.



Intermolecular Interactions
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