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Synthesis of an Amide-Based Extended Heterocyclic System Capable of Hydrogen
Both the Adenine and Uracil in dsRNA for RNA Recognition Using PNA
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Department of Chemistry, Binghamton University, Binghamton, NY, United States
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Abstract Synthesis and Protection of Backbone

Triplex Formation via Hoogsteen Complexes Computational Analysis
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RNA RNA e Traditional TFOs don’t work Stars indicate Watson-Crick H-bonds o H

that a variation of the uracil nucleobase with an added benzamide
moiety will bind to both the adenine and the uracil of the A-U base

C*G-C Hoogsteen Triplet U*A-U Hoogsteen Triplet

with dsRNA due to negative
electrostatic repulsions

Out-of-Plane View N

*Arrows above indicate Hoogsteen H-bonds * Plana rity indicates

pair. We have synthesized this uracil nucleobase (T3) by adding a ikelihood of favorable o i J?
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RNA: More Than Messengers

The backbone of PNA is comprised of

ki’gr\é" PNA

Retrosynthesis

PNA with T3 Nucleobase
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Modification is Key Results and Future Direction

Thus, finding a reliable method for studying RNA is a critical part
understanding its functionality and significance

Your Genome. https://www.yourgenome.org/facts/ what-is-the-central-dogma. Accessed 1 Apr 2019.

Sharp, P. A. Centrality of RNA. Cell, 2009, 136, 577-580.
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Certain characteristics of RNA make it a
challenging target for shape and sequence

PNA
selective recognition with high affinity: o:F:?_O- LA A{ﬁN{—\ WN'R interfere with other chemistry involved * Summer Scholarship, Creative Arts
* RNA often folds in on itself, resulting in a 7] - | NS X i 070  Removed in acidic conditions — will be and Research Program (SCARP)
variety of shapes and forms such as o2 o N\,LO N et X d oo taken off in PNA synthesis when PNA is * NSF CHE - 1708639
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* Currently, PNA can only be used in sequences that are
purine rich - pyrimidines only offer one site for hydrogen
bonding

* Our objective is to modify the uracil base to increase
binding affinity through a scaffolding of amide moieties

e Scaffolding will allow attachment to PNA from either side

* T3 will hydrogen bond to both the adenine and uracil
of the Watson-Crick base pair

* This will allow for recognition of either Aor U in a
dsRNA sequence

About the Triphenylmethyl (Trityl, Tr)
Protecting Group

e Used for amide protection
* Polar basic chemistry keeps trityl attached
e Sterically protects amide but doesn’t

T3 Nucleobase Synthesis

TrNH, H,
0P EtsN, CH,Cl, o NH Pd/C 10%, MeOH o NH

rt., 4 h t3h

* Elizabethtown College Department of

* T3 nucleobase has been successfully synthesized in 7 total
steps with an overall yield of 54%

e Qur collaborators have synthesized PNA with T3 to test for
binding affinity

* Alternative amide nucleobases are being explored
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Secondary Structure Tertiary Structure

Triplex photo: Kotikam, V.; Kennedy, S.; MacKay, J.; Rozners, E. Chem. Eur. J. 2019, 25, 4367-4372.
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