
This article was downloaded by: [Dalhousie University]
On: 10 November 2014, At: 10:12
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/lncn20

α-cycloPNA: 1-Aminocylopentane-1-carboxylic Acid-
Derived Peptide Nucleic Acid
Nicola M. Howarth a c , Laurence P. G. Wakelin b & David M. Walker a
a Chemistry, School of Engineering and Physical Sciences , Heriot-Watt University ,
Riccarton, Edinburgh, UK
b School of Medical Sciences , University of New South Wales , Sydney, Australia
c Chemistry, School of Engineering and Physical Sciences , Heriot-Watt University , William
H. Perkin Building, EH14 4AS, Riccarton, Edinburgh, UK
Published online: 31 Aug 2006.

To cite this article: Nicola M. Howarth , Laurence P. G. Wakelin & David M. Walker (2003) α-cycloPNA: 1-Aminocylopentane-1-
carboxylic Acid-Derived Peptide Nucleic Acid, Nucleosides, Nucleotides and Nucleic Acids, 22:5-8, 1351-1353, DOI: 10.1081/
NCN-120022963

To link to this article:  http://dx.doi.org/10.1081/NCN-120022963

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/lncn20
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/NCN-120022963
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/NCN-120022963
http://dx.doi.org/10.1081/NCN-120022963
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


a-cycloPNA: 1-Aminocylopentane-1-carboxylic Acid-Derived
Peptide Nucleic Acid
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ABSTRACT

All four diastereoisomers of 3-thymine-1-(tbutoxycarbonyl)aminocyclopentane-
1-carboxylic acid have been synthesised from (S)-dimethyl malate and thymine
monomer 12 has been incorporated into an a-cycloPNA oligomer.

Key Words: PNA; Cyclic a,a-disubstituted amino acids.

Polyamide analogues of DNA (1), termed PNA, have attracted much interest as
potential regulators of gene expression as a consequence of their ability to invade ds-
DNA.[1] However, one limitation hindering the development of PNA is that strand
invasion by simple examples is generally restricted to homopurine and homopyrimi-
dine sequences.[1] Thus, there is the need to explore other PNA analogues for the
purpose of expanding the strand invasion alphabet. Recently, we have reported
the design and synthesis of a true peptide mimic of DNA, designated L-a-PNA
(2).[2] Surprisingly, despite molecular models indicating structural complementarity,
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L-a-PNA oligomers fail to hybridise to single-stranded target DNAs. We believe
that this is due to flexibility in the side chain linking the bases to the backbone
and so we are currently exploring side chain restricted analogues. One of the pro-
posed oligomers for study is a-cycloPNA (3).

Synthetic routes to all four diastereoisomers of the thymine monomer required
for construction of the a-cycloPNA oligomers have now been developed starting
from commercially available (S)-dimethyl L-malate (4) as outlined below.

Reagents: i. Ph3CCl, DBU, DCM; ii. LiBH4, B-methoxy-9-BBN, THF; iii. MsCl, Et3N, DCM; iv. NaI,

acetone; v. Ph2CNCH2CO2Et, LiHMDS, THF; vi. (a) 2M(aq) HCl (b) (Boc)2O, Na2CO3; vii.

BrC6H4SO2Cl, DMAP, Et3N, CHCl3; viii. N3-benzoylthymine, NaH, DMF; ix. NaOEt, EtOH; x.

2=3M(aq) NaOH, dioxane; xi. PPh3, DIAD, MeI, THF.
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Finally, monomer 12 has been successfully incorporated into an a-cycloPNA
oligomer using our established manual solid phase protocol.[2]
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