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Introduction and Aim

Conformational restriction is a renowned approach to design of analogues in bioorganic and medicinal chemistry. A desirable feature of
this methodology is possibility of molecular structure modification without significant perturbation of the compound properties. Small rings
can provide such possibility; in particular, cyclopropane-containing conformationally restricted analogues (“methanologues”) have been
widely used to date. However, the cyclopropane moiety can significantly affect electronic properties and chemical reactivity of the
molecule due to its partially unsaturated nature. Cyclobutane ring does not have such drawbacks; on the other hand, it is small enough to
satisfy the above-mentioned criteria as a conformational restriction tool.

Cyclobutane-derived polar amino acids - *°*F NMR labels

HO_ CRs BnO_ CRs BnO_ CRs
™
HO., R HO CR SO BnBr KOH
<:> CsF, 90% NaH, 98% 64%

. i-Pro,C ~ "0C0,i-Pr i-Pro,C ~ "COyi-Pr i-PrO,C ~ COyi-Pr i-PrO,C ~ COH

H3N COO™ + “

HsN~ ‘00O~ 1. DPPA, B3N
39%
Ser, R=H 2.t-BuOH
Thr, R = Me Ser/Thr analogue RC, ,OBn RC., ,OBn FC. ,OBn RC., ,OBn
/ 1. Me3Sa, i-ProNE / Ha Y KOH /

q el 19 H — -—
F:<rsto|c|>_|ola_rﬁl=73 Ialbel f?r ;(1)“? sftgte /TI; NMR studies \ 3 Fmocd, 54% \ TG \ 9% \
PK,(OH) = 11.7 (close to that of Ser/Thr) HO,C™ “NHFmoc HO,C™ NHz" HO,C™ NHBoc i-Pr0,C~ NHBoc
Validated by incorporation into Temporin A*

o
6t NH, HoN NH,
alene s gé/\ NalOy

BC7 TON  49% Rudz CR FC &

e Re NHBoc 72% NHBoc < ~ ‘
1. NHg, Ti(Oi-Pr)g,
% TMi&:N (Gi-Pr)4 / /
~ 3 + + “ + “
31|, AG,0, BN HaN (oelon HN™ ‘COO~ HN™ ‘COO~
FmocHN . ,00.H *HaN, 005" ACHN, ,ON Lys Lysanalogues
/ 1. Boc,0, TMSO / Ha
_ i-ProNE N “84% N » First cationic CF, label for solid-state **F NMR studies
RC NHBoc | 2 Fmocd, 61% FC /\NH2 Fgc‘ NH, * pK,(e-NH,) = 9.3 and 9.7 (close to that of Lys)
« Validated by incorporation into PGLa(Nle)*
HO,C. ,NHFmoc NC, ,NHAc « Allowed to considerably increase the precision of the peptide
1 BOCZO ™A orientational analysis in model membranes
“ieNe R “eevw >
F3C\\ /\NHBO 2.Fmocd, 57% o C *Peptide studies were performed in collaboration with the group of Prof. Dr. Anne S. Ulrich
c (Karlsruhe Institute of Technologies) and Dr. Sci. Pavel K. Mykhailiuk (Enamine Ltd.)

Spiro[3.3]heptane derivatives — advanced building blocks for drug discovery
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