Stereoselective Borylations and Silylation
Goal: develop sustainable, cost effective, and
environmentally friendly reactions

trans-Hydroboration of Propiolamides
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Transition Metal-free Diboration of Alkynamides with Mixed Diboron
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Drugging the Sphingosine-1-phosphate Pathway
Goal: develop drugs to target cancer, fibrosis, sickle cell

disease, and Alzheimer’s disease
Sphingolipid Metabolic Pathway
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Structure-Activity Relationship Studies

Some isomers are tolerated
Other isosteres lose activity n = 0 : SphK2 selectivity

. / n=1: Sth1 selectivity

Aryl ring required

Can exist as benzene ring,
napthalene ring, or indole ring
CF3 substitution beneficial

R = alkyl chain, C8 preferred

Survival, Proliferation
Angiogenesis

Sph ~~r~~~
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S H

rigidit alkyl chains with double bonds also good
arylaminothiazole, electron-withdrawing groups best
benzyl ether, electron-withdrawing groups best

Biological Studies
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1 uM

Control 100 nM

300 nM

SLP120701

e SphK1 and SphK2 inhibition decreases S1P levels in

cells

J. Med. Chem. 2015, 58, 1879; Bioorg. Med. Chem. Lett, 2015, 25, 4956; J. Pharm. Exp. Ther. 2015, 355, 23—-31; ACS Med. Chem. Lett.
2016, 7, 229; ACS J. Chem. Inf. Model., 2019, 59, 2339; J. Med. Chem. 2020, 63, 1178; Biochem. J. 2020, doi.org/10.1042/BCJ20190730
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e |nhibition of sphingosine
metabolism to S1P results
in accumulation of
sphingosine and, as a
result, signals for growth
arrest and apoptosis.
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Medicinal Chemistry of Mitochondrial Uncouplers
Goal: develop drugs to treat obesity, type 2 diabetes,

NASH and age-related diseases

 Mitochondrial uncouplers leak protons into mitochondrial matrix,

independent of ATP synthase. Wv\
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