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B Commercial stage Not yet commercial
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Integrating Biology/Chemistry ©CBIRC
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Schwartz et al. ACS Catal. 4:2060-2069 (2014)
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Bioprivileged Molecules e R

Bioprivileged molecules are
defined as biology-derived
chemical species that can be
readily converted to a
diversity of chemical products
Including both novel
molecules and drop-in
replacements.

Shanks, Keeling Green Chem. (2017) DOI: 10.1039/C7GC00296C
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Triacetic Acid Lactone
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High value i Acetyl acetone
_dj\ An inorganic ligand T Commodlty
0

HO" Used in metal extraction
and dye production

Chirally-hydrogenated TAL 050
A precursor to statin drugs
&-hexalactone
% Precursor to a-olefins
(9]
/COK M)LDH
) TAL Sorbic acid
: Pogostone , A preservative
Pogostemon cablin A natural antimicrobial '
j%\

HO

Dehydroacetic acid
A fungicide and bactericide

Katsumadain A, a naturally occurring influenza
virus neuraminidase inhibitor
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Antimicrobial Activity @CBlﬁt
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Organisms A | B | c|D|E|F |G| o o
S + +

Cryptococcus neof

Geotrichum capitatum + + + _
Candida kefyr + +

Candida geochares + +
Candida krusei + + +
Yarrowia lipolytica + + ¥
Trichosporon mucoides + + +
Protohteca wickehamii + + + + + + o
Ogataea polymorpha + + Y

Candida intermedia + +

Q
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Ca + +

Cyberlindnera fabianii + + +
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Candida tropicali + + + G
Rhodotorula mucilaginosa +

Candida glabrata + i

Candida parapsilosis USDA
Saccharomyces bayanus + + + '=_

Hanseniaspora guilliermondii + + + United States Department of Agriculture
Agricultural Research Service

Cornebacterium glutamicum +

Staphylococcus saprophyticus +

Staphylococcus haemolyticus + RT

Enterobacter cloacae +

Chryseobacterium indologenes +
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Pyrethrin [ Pyrethrin 11
Pyrethrum-derived _‘w{ °
NN
Allethrin Resmethrin
1 generation A ?
synthetic pyrethroids ke ﬁ/%/o [ V4 O O O
R—-COOH
| O R (@]
o
HO™ DCC/DMAP o~ ~F
Permethrin Cypermethrin
i i
2n generation o /,ji\ I o,
synthetic pyrethroids /\©/ \© AV o/\@/ \©
~ \(D
Type | a Type II
House flies (Musca domestica) German cockroaches (Blattella germanica) Yellow fever mosquito (Aedes aegypti)
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German Roach Mortality @CB'RC
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Pogostone Analog 1 0 10 55+5 77.1+£10.4

Percentage Compound
Compound

Pogostone Analogs

Pogostone Analog 2 0 30 55+ 25 80

Pogostone Analog 3 0 5 0

Pogostone Analog 4 10

Natural Pyrethrins 0 0 0 20 10

Norris and Coats
Pesticide Toxicology Laboratory - ISU Department of Entomology
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' HO %
& MOH 0%
o O %

O 0
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Q’\ U adipic acid |-lo\”/\/\)J\OH O/@d\
\O ')

Q
caprolactone \ T /1 trans-3-hexenedioic acid

HO N o 0
H O/\\/\/\\/OH -— O o —_ HO M)LOH
1,6-hexanediol cis,cis-muconic acid O
trans,trans-muconic acid
l/ \ o
HN AN NH, 0
1,6-hexamethylenediamine HO HO
OH OH
o) 0]

e EEE 1,4-cyclohex-2-enedicarboxylic acid

Matthiesen et al., ACS Sustainable Chem. Eng. 4:3575 (2016)

CENTER FOR. BIORENEWABLE (CHEMICALS



©CBIRC

Tunable Copolymer Melting Point =&

300
Tunable Melting Points
Dependent upon AA/HDA ratio ' o o
@) »
S~ 200
High HDA content i= b
Low temperature blow molding g b
Cure to crosslink shaped products o0
- = 1001
High AA content S
Modify alkene to add functionality
For instance: Antimicrobial 1 O )
0 T T T T T T T T T T T
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Fraction Adipic Acid
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Hydrophobic Nylon @CBIRC
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X 4

Bio-advantaged Nylon 6,6 (5% HDA)
Nylon 6,6 Modified with dodecanethiol chains

3.44 wt% increase® 0.58 wt% increase

*2 wt% moisture causes a loss of 40% of Nylon’s mechanical properties

ﬁ ~ SUMATRA
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Target needed for bioengineering efforts
Drop-in and improved functional replacement

Molecule efficacy testing needed
Sufficient quantity generated for testing
Rapid testing for set of analog compounds

Systematic strategy for identifying desirable biobased
chemicals needed
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