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Isosteres iIn Medicindl
Chemistry

» Recent definition:

“Similarities must exist between at least some of the
properties of the isostere and those of the fragment
being replaced, such that the new analogs retain
the biological activities of the parent compound.”

YAt the same time, however, the isosteric
replacement must produce changes in the
physicochemical properties or susceptibility to
metabolism compared to the parent compound in
order to lead to improved derivatives.”

» Lassalas et al. J. Med. Chem. 2016, 59, 3183—3203.



Carboxylic acid [sosteres

» Many reported in literature
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Carboxylic ac

d |sosteres
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Carboxylic acid [sosteres
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Carboxylic acid [sosteres
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Oxetanes as Isosteres
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Oxetanes in Medicinal
Chemistry

» Modulate lipophilicity

» Improve solubility, stability

Carreira et al. J. Med. Chem., 2010, 53, 3227.

R R logD Solubility (um)  Cl.; (h/m) pPK,
CH, 1.8 250 37/520 9.9

gem Me, 2.5 <4 16/420 9.9

oxetane 0.8 18,000 0/43 9.9

Wipf et al. ACS Med. Chem. Lett. 2014, 5, 900.

ag. solubility = 580 um agq. solubility = 44,000 um



Recent Uses of Oxetanes as
non-classical Isosteres

» Recently Carreria and Shipman groups have
utilized oxetanes to mimic amides and esters
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Synthesis
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Properties of 4-membered
Heterocycle Isosteres

Table 1. Calculated and Experimental Properties of Test Compounds
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Why modity lbuprofen?

Membrane phospholipids

Phospholipase A,

A

Arachidonic acid

/ COX-1 or COX-2
5.HPETE HOX PGG,
Leucotrienes A4 PGH,
/ \ Prostacyclins Thromboxanes
Leucotriene B4 Cysteinyl leucotrienes Prostaglandins

Inflammation, pain, but also
gastroprotective PGs

Allergy, inflammation, gastric damage

Martel-Pelletier et al. Ann. Rheum. Dis. 2003, 62, 501-509.



Synthesis
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4-Membered Heterocycles

IN lobuprofen Analogs
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4-Membered Heterocycles
IN lobuprofen Analogs
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Proposed binding modes
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Proposed binding modes

BIOAlY 8]s9|8D

COX-1 crystal structure (PDB: 1EQG)




Isosteres of Carboxylic
AcCIds

. Mg o =z
e Q. @
(s} WP P D
on Q Ho* N
) CJ/\-ACOL - - , o
O — |
(;]/\’\f'“" | | O
3 } oD a O
' O L S
o. /]?\ Q‘S:N"? - | ~ W\
@/‘\, 'n' . (;r\/ n ¢ “ ' » .O
2 i | Eeer— . /
L"/\/\”N"o - ‘ ‘\ |l @ /
o HN_‘% I .
2 a N J e o,
< ' Ly ' |CJ/\)L:'S‘E> 1 i a .ﬂ—-l.*.
™~ OH o o] \ N
@) A | N
2 O | O, N A
L= g bH | Wi | @/v{'_‘g-@ - 6
of o5 | -
HO 0w —— J 7 —l o—m- -3
Q ’ Nl -F-l 9 ‘ ’ o
w JOH - - N-%
g 1N L, oM - 4
= Cat T o\ R o
‘ o o, 3
Mo e [y ‘,’i . 1% || o —
-2 ‘. T T T T - T T Ll
M ow —7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 Lassalas et al. ACS
(% l0gPapp "o O Med. Chem. Lett.

e = ASAP



Conclusions

» The 4-membered heterocyclic replacements of
the carbonyl of carboxylic acids lead to improved
lipophilicity and permeability

» Decreased acidity

» Allreplacements show weaker H-bonding
interactions

» Oxetan-3-ol and thietan-3-ol and related oxidized
products can successfully act as bioisosteres of
carboxylic acids

» Potentially especially useful for CNS applications




