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CRTH2 RECEPTOR LIGANDE FOR MEDICINAL USES

This Invention reiates to the use of a class of compounds which are ligands of the
CRTH2 recapior (Chemoattractant Receptor-homologous molecule expressed on T
Helper calis type 2), in the treatment of diseases responsive to modulation of CRTH2
receptor activity, principally diseases having a significant inflammatory component.
The invention also relates to novel members of thet class of igands and
pharmaceutical compositions containing them.

Many classes of antiinflammatory agents are known, including the non-steroidal
antiinflammatory compounds known as NSAIDs and the inhibitors of cyclooxygenase
(COX-1 and COX-2). Benzoyiphenylacetic acld and some benzophenane desivatives
with carboxymethoxy substituents In one of the rings have been identilfied as
antinfammatory agents (see, for example, Khanum et. al. Bioorganic Chemistry Vol
32, No. 4, 2004, pages 211-222 and the references cited therein). Some o-phenyl
carbamoyl-phenoxyacstic acids and o-benzamido-phenoxymethyl tetraznies have
been reported as potential antinflammatory agent, see for example Draim et. al. J.
Pharm. Pharmac., 1971, 23, 857-864, and ibid 1970, 22, 8684-693. WO 99/15520
discloses a few benzophenone derivatives with carboxymethoxy or tetrazolyimethoxy
substituents in one of tha rings, synthesised as members of a group of compounds
said 1o have activity as Inhibitors of peroxdsome proliferator-activated receptor
(PPAR), and utility in a variety of disease states including diabates, cardiac disease,
and circulatory disease.

The natural ligand of the G-protein coupled receptor CRTH2 is prostaglandin D2. As
its name implies, CRTH2 Is expressed on T helper cails typs 2 (Th2 celis) but it is
also known to be expressed on eosinophils and basophil cells. Cell activation as a
resutt of binding of PGD2 to the CRTH2 receptor results In a complex biological
response, including release of inflammatory mediators. Eievated levels of PGD2 are
therefore associated with many diseasea which have a strong inflammatory
component, such as asthma, rhinitis and allergies. Blocking binding of PGD2 to the
CRTH2 receptor is therefore a useful therapeutic strategy for treatment of such
diseases.

Some small molecule ligands of CRTH2, apparently acting as antagonists of PGD2,
are known, for example as proposed in the following patent publications: WO
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03/097042, WO 03/097588, WO 03/068048, WO 03/088047, WO 037101961, WO
03/101981, GB 2388540, WO 04/089885 and WO 05018520,

The structures of PGD2 antagonist compounds refamred to in some of the foregoing
publications have a bicydlic or tricyclic core ring system related to the indole core of
indomsthacin, a known anti-inflammatory agent, now known to bind to CRTH2. The
present invention arises from the Identification of a class of compounds having a
monocyclic core whose substituent moieties are selected and orientatad by the
monocyclic core to Interact with and bind to CRTH2. The class of compounds with
which this Invention Is concemed are thus capable of modulating CRTH2 activity, and
are useful in the treatment of diseases which benefit from such modulation, for

- axample asthma, allergy and rhinltis.

According to the present invention, there is provided the use of a compound of
formula (1) or a salt, hydrate or solvate thereof in the manufacture of a composition

for the treatment of disease responsive to moduiation of CRTH2 receptor activity:
A
J

Iﬁ'\A1 b
cF
oV
t
wherein

A represents a carboxyl group —COOH, or a carboxyl blolsoatere;
A, Is hydrogen or methyl;

ring Ar' Is an optionally substituted phenyl ring or 5- or 8-membered monocyclic
hetercaryl ring, In which AACHO- and L2 are linked to adjacent ring atoms;

rings Ar?, Ar® each independently represent a phanyl or 5- or 8-membered
' monocyclic heteroaryl ring, or a bicyclic ring system consisting of a 5- or 8-memberad
carbocydlic or heterocyclic ring which Is benz-fused or fused fo a 5- or 8-membered
monocyciic heteroaryl ring, sald ring or ring system being optionally substituted:

tisOor1;
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L2 and L3 each independently represents a divalent radical of formula
—~(AIK Y- (Z)e~{AlK?), Wherein

m, n and p are independently Dor 1,

AIK" and Allc are independently optionally substituted straight or branched
chain C,-C, alkylena or C-C, alkenylene radicals which may contain a
compatible —O-, -S- or —NR- link wherein R I3 hydrogen or C,-C; alkyl, and

Z s -0~ -8-; -C(=0)-; -SOs; -SO-; -NR-, -NRSOz, -SO;NR-,

C({=0)NR-, -NRC(=0})-, -NRCONH-, -NHCONR-, -NRC(=NR)NH-,
NHC(=NR)NR-, =C(R)=N-NR-, or -NR-N=C(R) wherein R is hydrogen or
Cy-Ca alkyl; or a divalent 5- or 6-memberad monocycic carbocyclic or
heterocyclic radical,

PROVIDED THAT
(A) the total length of L2 and L3 does not exceed that of an unbranched saturated
chain of 10 carbon atoms; and

(B) L2 Is not —C(=0}-, -C(=O)NR-, or -NRC(=0})- when Ar* Is optionally substituted
phenyl; and

(C) (a)L2isnotabondand (b)pin L 2lsnotOwhennis1and Zis aryl or
heteroaryl, and '

(D) (a) L2 is not —O-, SOy, -NR-, -CHR*R"- or -CH{R*}OR")-, wherein R* and R"
are independently hydrogen, halogen, C,-Cs alkyl, Cx-Cy alkenyl, C-Cs alkyny!, or
Cs-Cr cycloalkyl, or join to form a ring, and (b)whenpis 1andnis 1 and Z Is aryl
or heteroaryl then Alk* is not -CHR*R"- or -CH(R*YOR"})-, wherein R* and RY are
independently hydrogen, halogen, C+~Cs alikyl, C-C, alkenyl, C2-C, aliymyl, or Cs-
Cy cycloalkyl, or join to form a ring.

in one aspect of the Invention, in compounds (l), the length of each of L2 and L3
doas not excead that of an unbranched saturated chain of 5 carbon atoms and (ii) the
total length of L2 and L3 does not exceed that of an unbranched saturated chaln of 7
carbon atoms, and (fll} neither of L2 and L3 includes more than two R substituents
different from hydrogen.
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In a narmower aspect of the invention, compounxs (f) as defined above wherein A, is
hydrogen and Z is —O-; -S-; -C(=0)~; -SOr; -80-; -NR-, -NRSO,-, -C{=O)NR-,
-NRCONH-, -NRC(=NR)NH-, or -C{R)=N-NR-, wherein R Is hydrogen or C,-C, akyl;
or a divalent 5- or 8-membered monocydic carbocyclic or heterocyclic radical, may
be used

In another narrower aspect of the invention, compounds () as defined above wharein
L2 Is -N=CR-, -OCRC(=0O)NR-N=CR-, -C{=O)NR-, -N=CR-, -C{=0)-, -CH=CHC{=0)-
«{CHz)o JNRC(=0)-, -NRC(=0)(CH;)o.3~, ~O-N=CH-, -CHNRCHz, -NR(CHz},.r-,
«{CHzhaNR-, -8-, -CH;OCH;-, -O(CHa)1-, -(CHa 30-, -CH.SCH;-, -S{CHa)o 5,
«{CHa),S-, a divalent (C-Co)alkylene radical, a divalent (Cz-Ce)alkenylene radical, or
a divalent (C-Ca)alkynylene radical, wherein R is hydrogen or C,-C, alkyl, may be
used

In further narmower aspacts of the invention, compounds (1) as defined above wherain
L2 is -NRN=CH-, -ON=CH-, or -N=CH-; or L2 is —C{=0)-; or L2 is -NHC(=0)-or
—C{=0)NH-, may be usad.

An Independent aspect of the invention Is the use of a compound of formula (1) set
out above or a salt, hydrate or solvata thereof in the manufachsre of a composition for
the treatmeant of disease responsive to modulation of CRTH2 receptor activity, in
which compound (I):

A reprasants a carboxyl group —COOH, or a carboxyl bioisostere;
A, is hydmgen or methyl;

ring Ar' is an optionally substituted phenyl ring or 5- or 8-membared monocyciic
heteroaryl ring, in which AA,CHO- and L2 are linked to adjacent ring atoms;

rings Ar*, AP each Independently represent a pheny! or 5- or 6-membered
monocydic heteroaryl ring, or a bicyclic ring system conslating of a 5- or 8-mambered
carbocydic or heterocyciic ring which Is benz-fused or fused to a 5- or 6-membered
monocydic heteroaryl ring, sald ring or ring systam baing optionally substituted;

teOorf;

B
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L3 represents a divalent radical of formula —(Alk"),~(Z),-(Alk?), wherein
m,ﬁandpnlndepemlenﬂyﬂort

Alk' and All¢ are independantly optionally substituted straight or branched
chain C,-C; alkylens or C-C; alkenylens radicals which may contain a
compatibla -O-, -S- or —NR- link whersin R is hydrogen or C,-C, alkyl, and

Z I8 —0-; -8-; -C(=0)-; -8Ox; -80-; -NR-, -NRSOr, -SO:NR-,

-C(=O)NR-, -NRC({=0)-, -NRCONH-, -NHCONR-, -NRC{=NR)NH-,
NHC(=NR)NR-, ~C(R)=N-NR-, or -NR-N=C(R)- whersin R Is hydrogen or
Cy-Cs alkyl; or a divalent 5- or 8-membered monocydlic carbocydlic or
heterocydic radical;

L2 represents a divalent radical selected from ane of the following formulae
(sometimes called “L2 set A" herein}, wherein elther (I} the bond marked * Is attached

to Ar? while the bond marked ** Is attached to Ar', or (i) the bond mariesd * Is
attached to Ar' while the bond marked ** Is attached to Ar*

““‘L "5«'\"1 %Ji %fl’ . ,t’jj\

O Y X Y
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wherein R is hydrogen or C,-C, alkyl; and

the total length of L.2 and L3 does not exceed that of an unbranched saturated chain
of 10 carbon atoms.

in a namower definition of this espect of the Invention, in the compounds (1), (i) the
length of L3 doss not exceed that of an unbranched saturated chain of 5 carbon
atoms and (i) the total length of L2 and L3 does not exceed that of an unbranched
saturated chain of 7 carbon atoms, and (iii) L3 does not include more than two R
substituents different from hydrogen.

In the two immediately foregoing aspects of the invention, in the compounds (1), A1
may be hydrogen and L2 may be one of the following formulae (sometimes called “L2

sst B” herein) wherein the bond marked * is attached to Ar? while the bond marked **
s attached to Ar':

""@i i '-un’ji“ '—..:(L {fkn : ﬁi
o gt o
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The compounds with which the invention Is concemed are defined by referencs to
formula (1) as a result of studies towarde elucidation of the ligand binding site of
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CRTH2. Such studies led to the overall conclusion that a general pharmacophore
comprising one negatively charged molety, represantsd by AA,CHO-, and two
aromatic and/or hydrophobic moleties, represented by Ar'L2 and either H(Ar*)L3-Ar'
or only Ar', oriented in an appraximate triangle, would form an arangement for
interaction with the receptor binding site. it was concluded that the substituant
groupings AA,CHO- and Ar’i.2- should be on adjacent ring atoms of Ar'. The inkers
L2 and L3 provide some flexibility to the molecule to facilitate optimum binding. The
restrictions on the lengths of, and substitutions In, the linkers L2 and L3 are in order
to restrict the total molecular size and complaxity of structures for use In accordance
with the invention. For the avoidance of doubt, the total length of L2 and L3 Is, for the
purposes of this description and claims, the sum n2+n3, wherse n2 is the number of
connected atoms in the shortest chain of atoms from terminal atom to tarminal atom
of inker L2, and n3 ls the number of connectad atoms in the shortest chain of atoms
from terminal atom to terminal atom of linker L2. Preferably the compounds with
which the invention Is concerned should have a molecular weight of no more than
600. Optional substituents in any elemant of the compounds (I) are permitted as In
the definition of compounds (1). Such substituents can modulate phamacokinetic and
solubliity properties, as well as picking up additional binding interactions with the
racaptor.

In ancther aspect, the invention provides a method of treatment of a subject suffering
from a diseasa responsive {0 modulation of CRTH2 receptor ectivity, which

comprised administering to the subject an amount of a compound (1) as defined and .-
describad above effective to amellorate the disease.

In particular, compounds with which the invention is concemed are useful in the
treatment of disease associated with elevated levels of prostaglandin D2 (PGD?2) or
one or more active metabolites thereof.

BExamples of such diseases include asthma, rhinitls, allergic alrway syndrome,
allargic rhinobronchitis, bronchitis, chronic obsatructive pulmonary dissase {COPD),
nasal polyposis, sarcoldosis, farmer’s lung, flbrold lung, cystic fibrosis, chronic
cough, conjunctivitis, atopic dermatitis, Alzheimer's disease, amyotrophic leteral
sclerosis, AIDS dementia complex, Huntington's disease, frontotemporal dementia,
Lewy body dementia, vascular dementia, Guillain-Barre syndrome, chronic
demyelinating polyradiculoneurophathy, muitifocal motor neurcpethy, plexopathy,
multiple sclerosis, encephalomyelitis, panencephalitis, cerebellar degeneration and
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encaphalomyelitis, CNS trauma, migraine, stroks, rheumstoid arthritis, ankylosing
spondylitis, Behgat's Diseasa, bursitis, carpal tunnel syndrome, inflammatory bowel
disease, Crohn's disease, ulcerative colitis, dermatomyuositis, Ehlers-Danios
Syndrome (EDS), fibromyalgia, myofascial pain, osteoarthritis (OA), osteonecrosis,
psariatic arthritis, Reltar's syrdrome (reactive arthritis), sarcoldosis, scleroderma,
Sjogren's Syndrome, soft issue discase, Stilfs Disease, tendinitis, polyarteritis
Nodossa, Wegener's Granulomatosis, myositis (polymyoaltis dermatomyositis), gout,
atherosclerosis, lupus erythematosus, systemic lupus erythematosus (SLE), type |
diabetes, nephritic syndrome, glomerulonephritis, acute and chronic renal fallure,
sosinophilia fascitis, hyper IgE syndrome, sepsis, septic shock, ischemic reperfusion
Injury in the heart, allograft rejection after transplantations, and graft versus host
disease.

However, the compounds with which the invention is concerned are primarlly of value
for the treatment asthmae, rhinitis, allergic airway syndrome, and allergic
rhincbronchitis.

Many compounds of formula (f) above are novel in their own right, and the invention
inchudes such novel compounds per se.

As used herein, the term *(C,-C,)alkyl®” wherein a and b are intagers refers to a
straight or branched chaln alkyl radical having from a to b carbon atomns. Thus when
als 1 and b is 8, for example, the term includes methyl, ethyl, n-propyl, Iscpropyl, n-
butyl, Isobutyl, sec-butyl, t-butyl, n-pentyl and n-hexyl.

As used herein the term "divalent (C,-Cy)alkylene radical” wherein a and b are
integers refers 1o a saturated hydrocarbon chain having from a to b carbon atoms
and two unsatisfied valences.

As used herein the term “(C,-Cy)alkeny” whereln a and b are integers refers to a
straight or branched chain alkenyl molety having from a to b carbon atoms having at
least ona double bond of elther E or Z stereochemistry where applicable. The term
includes, for example, vinyl, allyl, 1- and 2-butenyl and 2-methyl-2-propenyl.

As used herein the term "divalent (C,-Cy)eikenylene radical™ means a hydrocarbon
chaln having from a to a carbon atoms, at least one double bond, and two unsatisfled
valencoes.

\7/
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As usad herein the term “C,-C,, alkynyl” wharein a and b are integers refers to
siraight chain or branched chain hydrocarbon groups having from two to six carbon
atoms and having in addition one triple bond. Thia term would include for example,
ethynyl, 1- and 2-propynyi, 1-, 2- and 3-butynyl, 1, 2-, 3- and 4-pentynyl, 1-, 2-, 3-, 4-
and S5-hexynyl, 3-methyl-1-butynyl, 1-methyl-2-pentynyl.

As used herein the term "divalent (C,-C:)alkynylene radical® wherein a and b are
integers refers to a divalent hydrocarbon chain having from 2 to 6 carbon atoms, at
laast one friple bond, and two unsatisfiad valences. '

As usad hereln the term “carbocyclic” refers to & mono-, bi- or tricyclic radical having
up to 16 ring atoms, all of which are carbon, and includes aryl and cycioalkyl.

As used herein the tarm “cycioalky” refers to a8 monocytiic saturated carbocydic
radical having from 3-8 carbon atoms and includes, for axampls, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyl and cyclooctyl.

As used herein the unqualified term "ary" refers to a mono-, bi- or tri-cyclic
carbocyclic aromatic radical, and Includes radicals having two monocydic carbocyclic
aromatic rings which are directly linked by a covalent bond. lllustrative of such

radicals are phenyl, biphenyl and napthyl.

As used herein the unqualified term “hetercaryl® refers to a mono-, bi- or tri-cyclic
aromatic radical containing one or more heteroatoms selected from S, N and O, and
includes radicals having two such monocyciic rings, or one such monocycile ring and
one menocycllc aryl ring, which are directly linked by a covalent bond. liustrative of
such radicals are thisnyl, benzthienyl, furyl, banzfuryi, pyrrolyl, imidazolyl,
berzimidazolyl, thiazolyl, benzthlazolyl, isothiszolyl, benzisothiazolyl, pyrazolyl,
oxazolyl, benzoxazoiyl, lsoxazolyl, benzisoxazolyl, isothiazolyl, triazolyl, benxtriazolyi,
thiadiazolyl, oxadiazolyl, pyridinyi, pyridazinyl, pyrimidinyl, pyridazinyl, triaziny,
indolyl and indazoiyl.

As used herein the unqualified term "hetsrocyciyl™ or "heterocyclic® includes
“hetarcaryl™ as defined above, and Iin addition means a mono-, bi- or tri-cyciic non-
aramatic radical containing one or more hetaroatoms selected from S, N and Q, and
to groupe consisting of a manocyciic non-aromatic radical containing one or more
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such heteroatoms which Is covalently inked to another such radical or to a
monocyclic carbocydlic radical. lllustrative of such radicals ere pyrrolyl, furanyl,
thienyi, pipsridinyl, Imidazolyl, oxazolyl, isoxazoiyi, thiazolyl, thiadiazolyl, pyrazoiyt,
pyridinyl, pyrrolidinyl, pyrimkdinyl, morpholinyl, piperazinyl, indolyl, morpholinyl,
benzfuranyl, pyranyl, Isoxazolyl, benzimidaxnlyl, methylenediaxyphenyl,

The term "carboxyl bioisostere” is a term familiar to medicinal chemists (see for
example “The Organic Chemistry of Drug Design and Drug Action™, by Richard B.
Siiverman, pub. Academic Press, 1992), and refers to a group which has similar acid-
base characteristics to those of a carboxyl group. Well known carboxyl! biclsosteres
include -SO,NHR or -P(=0)XOH)OR) wherein R Is, for example, hydrogen methyi or
athyl, -SO0H, -P(=0)(OH)(NH,), —~C(=0O)NHCN and groups of formulae:

\ o. o.on
e

Unless otherwise specified in the context in which it occurs, the tarm "substituted™ as
applied to any moiety hereln means substituted with up to four compatible
substituents, each of which Independently may ba, for example, {C,-Celalkyl, (C+-
Cr)alkoxy, hydroxy, hydroxy{C,-Ce)alkyl, mercapto, mercapto(C+-Ce)alkyl, (C,-
Ce)alkyithio, halo {including fluoro, bromo and chioro), fully or partially fluorinated (C,-
Cslalkyl, (C-Ca)alkoxy or (Ci-Ca)alkyithio such as trifluoromethyl, trifluoromethoxy,
and trifiucromethyithio, nitro, nitrile (-CN), oxo, phenyl, phenaxy, , <COOR*, -COR*, -
OCOR?, -S0.R*, -CONR*R?, -SONR'R®, -NR*R®, -OCONR'R®, -NRECOR®", -
NRCOOR", -NR®SO,0OR* or -NR'CONR’R® wherein R* and R® are independently
hydrogen or a (C-Ce)alky! group o, in the case where R* and R® are linked to the
same N atom, R* and R® taken together with that nitrogen may form a cyclic amino
ring. Where the substituent Is pheny! or phenoxy, the phenyl ring thereof may itself
be substituted by any of the above substituents except phenyl or phenoxy. An
“optional substituent” may be one of the foregoing substituent groups.

As used herein the term "salt” includes base addition, acid addition and quaternary
salts. Compounds of the invention which are acidic can form salts, ncluding
pharmaceutically accepiabie saits, with bases such as alkali metal hydroxides, e.g.
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sodium and potassium hydroxides; alkaline earth metal hydroxides e.g. caiclum,
barium and magnasium hydroxides; with organic bases e.g. N-methyt-D-glucamine,
choline tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,
dibenzylamine and the [lke. Those compounds () which ane basic can form saits,
including pharmaceutically acceptable salts with inorganic acids, e.g. with hydrohalic
acids such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid or
phosphoric acid and the ke, and with organic acids e.g. with acstic, tartaric, succinic,
fumaric, maleic, malic, sallcylic, cliric, methanesulphonic, p-toluenesulphonic,
benzoic, banzenesunfonic, glutamic, lactic, and mandelic acids and the like.

Compounds with which the invention Is concarmed which may axist In one or more
steracisomeric form, because of the presence of asymmetric atoms or rotational
restrictions, can exist as a number of sterecisomers with R or S stereochemistry at
sach chiral cantre or as atropisomeres with R or S stereochemistry at each chiral
aods. The invention includes all such enantiomers and diasterecisomers and mixtures
thereof.

Use of prodrugs, such as estars, of compounds (1) with which the invention Is
concemed is also part of the invention.

For use In accordance with the above aspects of thé invention the following structural

charactsristics may be present, in any compatible combination, in the compounds (I):
L2 may be a member of L2 set A above (and of course L2 set A includes L2
set B);

L2 may be -N=CR-, -OCRC(=O)NR-N=CR-, -C(=O)NR-, N=CR-, -C{=0)-,
~CH=CHC(=0)~{CHa)paNRC(=0)-, -NRC(=0)(CHz)o.5~, ~O-N=CH-,
-CHNRCHy, -NR{CH3)1.a, {CHz)1aNR-, 8-, -CHzOCH, -O(CHa):r,
~(CH2)100-, -CH2SCHy, -S(CHa)os-, {CHa)oa'S-, & divalent (C2-Cy)alkylane
radical, a divalent (Cy-Ce)alkenylene radical, or a divalent (C-Ce)alkynylene
radical, wherein R is hydrogen or C,-C, alkyl;

L2 may be —-NRN=CH-, -ON=CH-, -N=CH-, —-C(=0}-, -NHC{=0)- or
~C(=O)NH-;

n
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Ar* may be an optioanily substituted pheny! or 5- or 6-membered nitrogen- 1(7
contsining hetercaryl ring, for example pyridyl, pyrimidyl, diazolyl, thiazoly,
oxazolyl, triazinyl, quinolinyl, pyrmoliyl, furanyl, thiazolyi;

Optional substitusnts in Ar* may be sslecied fram fiuoro, chioro; bromo, (C,-
Caalkyl, trifiuoromethyl, (C-Cs)alkoxy, triflucromethaxy, trifluoromethyithio,
dimethylamino, cyano, (C:-Cxalkfl)SOyr-, NH,8O07, (Cr-CaalkylINHSO £, (C,-
Caailkyl)}aNSO;-, and nitro;

Ar' may be an optionally substitited 5- or 6-membered nitrogen-containing
hetsroaryl ring, for eampie pyridyl, pyrimidyl, diazolyl, thiazolyl, oxazolyl,
triazinyl, quinclinyl, pyrroliyl, furanyl, thigzolyl, and wherein L3 may be linked
to a ring carbon in (for a 8-mambered ring) the 4 pasition theraof relative 1o
the ACHA,O- radical or (for a 5S-membered ring) the 4 position thereof
counting the ACHA,O- radical as in position 1 and the Ar'L2- radical as in
position 2 thereof;

Ar' may be an optionally substituted phenyl ring wherain L3 is linked to the 4
position thereof relative to the ACHA,O- radical;

when 1 Is 1, Ar* may be an optionally substituted phenyl ring, or an optionally
substitiied 5- or 6-membered hetsroaryl ring, for example pyridyl, pyrimidyl,

diazolyl, thlazotyl, oxazolyt, triezinyl, quinofinyl, pyrroliyl, furaryl, or thiazolyi;

optional substituents in ring Ar' or Ar® may be selacted from fluoro, chioro,
bramo, lodo, cyana, nitro, trifluoromethyl, trifluoromethoxy, trifiucromethyithio,
(Cy-Cralkyl)SO7, NH2SOx-, (C1-Cyalkyl)NHSOy-, (Ci-Cralkyl)eNSOz, Ci-Cy
alkeyl, C,-Ce alkaxy, cycloaliyl, aryl, arylaxy, aryl(Ci-Cey. or aryl{Cy-Cq alkoxy)-;

when tis 0, L3 may be a bond;
A may be -COOH or a carboxyl blolsostare selected from -S0.NHR and

-P{=0)XOH)(OR) wherein R is hydrogen methyl or ethyi, -SO.,OH,
-P(=OXOH){NH,), ~C(=0)NHCN and groups of formulae;
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J R o. ‘Eﬁj(OH
J\_ h{;‘ .‘Q—I(NOH . °I

It s currently preferred that A ba carboxyl;

A, may ba hydrogen or mathyl.
Compounds (I} for use in accordance with the invention include those of formula (IV)
and saits, hydrates or solvates thereof, which are believed novel per se, and which

form another aspect of the invention:

f
ey

HA
(>
)
(v) Ry t

wherein A, A1, L3, A, A%, and t are as defined and discussed above in relation to
formula (1), R13 represents hydrogen or one or more optional substituents, and L2 is
a member of the L2 set A, as defined above. This includes the case where A, Is
hydrogen and L2 Is a member of the L2 set B as defined above.

The following structural characteristics may be present in compounds (IV), in any
compatible combination:

A may be -COOH, or a carboxyl bloisostere selectad from -SONHR and-

P(=OXOH)OR) wherein R is hydrogen methyl or ethyl, -SO0H, -P(=OYOH)}NHz), —
C(=O)NHCN and groups of formulae:

(e
N 0. OH
I S
)_ v &OH o

Currently It Is preferred that A be carboxyl.
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R;» may repmsent one or more substituents sslected from fiuoro, chioro, bromo, ’ 3
lodo, cyano, nitro, triflucromethyl, trifluvoromethoxy, trifluoromethyithio, (G-

Caalkyl)SO2-, NH;SOy-, (C1-CralkylINHSOy-, (C4-Caalkyl)};NSOy-, C,-Cq 8lkyl, C-Cq

alkaxy, cycioalkyl, aryl, aryloxy, aryl(C+-Ce). or aryl(C,-Ce alkoxy)-.

A, may be methyl or A; may be hydrogen.

One preferred subset of the compounds (IV}) has formula (IVA)

4
’ﬁ‘A,
=
N— t
Ris
(VA)

wherein A, A, L3, t, AP, R,; are as defined and discussed above In relation to

compounds of formula (1) and (V) and Ry, is optionally substituted phenyl or 5- or &-
membersd hetsroaryl.

Ancther preferred subset of the compounds (IV) has formula (IVB):
O?:OH
o Ny, A‘

L3

G

wherein A, L3, t, and A are as defined and discumsed above in relation to formulae

(5). {IV) and (IVA), and Ry, is optionally substituted phenyl or 5- or 8- membered
heberoaryl

Ry~ N
0

Another preferred subset of the compounds (IV) has formula (IVC):

14
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OYOH
o,

R“-\ =
=

Ry
(IVC)

wherein Ry; repressnis a substituent selected from flucro, chloro, bromo, lodo, (Cy-
Ce)alkyl, trifluoromethiyl, (C;-Ce)alkaxy, (C:-Cy)alkyimercapto, triflucromathoxy,
trifluoromethyfthio, dimethylamino, cyano, (C1-Calkyl)SOz-, NH2SOx-, (Ci-
Caakyl)NHSO L, (C+-Caalkyl}aNSO--, and nitro, and R4 is optionally substituted
pheny! or 5- or 8- membered heteroaryl. In this subset, Ry, may be a 2-substituted,
2.4-disubstituted, 2,6-disubstituted or 2,4,8-trisubstituted phenyl ring where the
substituents are selected from fluoro, chioro, bromo, iodo, (Ci-Ce)alkyl,
trifivorometiwl, (C-Cslalkoxy, (C1-Ce)alkyimarcapto, trifluoromathoxy,
frifluoromethyithio, dimethylamine, (C,-Cxalky)SOr, NH;SO~, (C-Cralkyl)NHSO,
(C+-Cyalkyl)s2NSOz, and cyano. This subset specifically includes compounds wharein
A Is hiydrogen.

in any compound (1}, (IV) {IVA), {IVB) or IVC) defined and discussed above, wherein
A1 Is methyl, the carbon atom to which it s attached preferrably has the S
stereachemical configuration.

Specific novel compounds of the invention are the following:
4-chloro-2-(1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetic acid,
4-bromo-2-(1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetic acid,
[4-bromo-2-(1-pyridin-2-yi-1H-pyrazole-4-carbonyi)phenaxyjacetic acid,
{4-bromo-2-{1-(2-chiorophenyl}-1H-pyrazole-4-carhonyl]phenoxyjacatic acl,
{4-bromo-2-1-{3-chiorophenyl)-1H-pyrazoie-4-carbonyljphencxylacetic acid,
{4-bromo-2-{1-{4-bromopheryl)-1H-pyrazole-4-carbonyl]phenoxy)acetic acid,
{4-bromo-2-{1-{4-chlcrophenyl)-1H-pyrazole-4-carbonyl]phenaxy}acetic acid,
{4-bromo-2-{1-(2-athyiphenyl}-1H-pyrazcie-4-carbonyljphenoxyjacetic acki,
{4-bromo-2-{1-{2-bromapheryl)-1H-pyrazole-4-carbonyllphencxy}acetic acid,
{4-bromo-2{1-(2-flucrophenyl)-1H-pyrazole-4-carbonylphencxy)acatic acid,
{4-bromo-2{1-(2-triflucromethyiphenyl)- 1H-pyrazole-4-carbonyllphenoxy}acetic acld,

15
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{4-bromo-2{1-(3-bromophenyl)- 1H-pyraznia-4-carbonyf]phenoxy}acetic acid,
{4-bromo-2{1-(2.4-dichloraphenyl}-1H-pyrazole-4-carbonyl]phenoxyl}acetic acid,
{2-[1-{2-chiorophenyl)-1H-pyrazole-4-carbonyl}-4-ntirophenoxy)acetic acld,
{4-bromo-24{1-(2,8-dichiorophenyl)-1H-pyrazole-4-carbonyi]phenoxy}acetic acid,
{2{1-(2-bromophenyl)-1H-pyrazole-4-carbonyl]-4-ethyiphenoxy}acetic acid,
{4-bromo-2-[1-(2,4-dibromophenyl)-1H-pyrazole-4-carbonyl]phenaxy}acetic acid,
{4-bromo-2{1-{4-bromo-2-chiorophenyl)- 1H-pyrazole-4-carbonyflphenoxy}acetic
acid,

{4-bromo-2{1-{2,4,6-trichiorophenyl)-1H-pyrazole-4-carbonyljphencxy)acetic acid,
2-{4-bromo-2-(1-phanyl-1H-pyrazole-4-carbonyl)phenaxy]lproplonic acid,
(8)-244-bromo-2-{1-phanyl-1H-pyrazole-4-carbonyl}phenoxy]proplonic acid,
2-{4-Bromn-2-{1-(2-chlorophenyt)-1-H-pyrazole-4-carhonyllphenoxy}proplonic acid,
(8)-2-{4-Bromo-2-{ 1-{2-chlorophenyl)-1-H-pyrazole-4-carbonyllphencxy}“propliaonic
mu
2-{4-Bromo-2-{1-(2,8-dichiorophenyf)-1H-pyrazole-4-carbonyllphenoxy}propionic
acid,

(8)-2-{4-Bromo-2{1-(2,8-dichlorophenyl)- 1 H-pyrazole-4-carbonyl] phanoxy}proplonic
acid, ’
{4-Bromo-2-{1-(2-ethoxyphanyl)-1H-pyrazole-4-carbonyl]phenoxy}acetic acid,
{4-Bromo-2-{1-(4-bromo-2-ethyiphenyl)- 1H-pyrazole-4-carbonyllphenoxy}acetic acid,
{4-Bromo-2-{1-{2-phanoxyphenyl)-1H-pyrazole-4-carbonyllphenoxyjacetic acid,
{4-Bromo-2-{1-{2-methyithlophenyl)-1H-pyrazole-4-carbonyfjphenoxy)acetic acid,
{4-Bromo-2-{1-{2-bromo-4-methyiphanyl)-1H-pyrazole-4-carbonyljphenoxy)acetic
acld,
2-{4-Bromo-2-{1-{(4-bromo-2-ethyiphenyl)}-1H-pyrazole-4-carbonyljphenoxy}propionic
acid,

2-{4-Bromo-2{1-{2-phenoxyphenyl)-1H-pyrazoie-4-carbonyl] phenaxy}propionic acid,
(5)-2-{4-Bromo-2-{1-{2-phanaxyphenyl)-1H-pyrazole-4-carbonyljphenoxyl)proplonic
ackd,

2-{4-Bromo-2{1-{2-methyithio)-1H-pyrazole-4-carbonyi]phenoxy}propionic acid,
{S)-2-{4-Bromo-2{1-{2-methyithio)-1H-pyraznla-4-carbonyllphenaxy}propionic acld,
{4-Bromo-2-{1-(2,4-dimethylphenyl})-1H-pyrazole-4-carbonyljphenoxy}acetic acid,
{4-Bromo-2-{1-{4-chloro-2-methylphenyl)-1H-pyrazole-4-carbonyl]phenoxylacetic
“l

{4-Bromo-2-{1-(2 5-dichiorophanyl)-1H-pyrazole-4-carbonyljphenoxy}acetic acid,
2-{4-Bromo-2{1-{4-chloro-2-methyiphenyl)-1H-pyrazoie-4-
carbonyfjphenoxy}propionic acld,
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2-{4-Bromo-2{1-(2.4,6-trichlorophenyl)-1H-pyrazole-4-carbonyllphenoxy}proplonic 7/ [
acid,

{4-Bromo-2{1-(2,6-dlethyl-phenyl)-1H-pyrazole-4-carbonyllphenoxylacetic acld,
{4-Bromo-24{1-(2,8-dimethyiphenyl)- 1H-pyrazole-4-carbonyl]phenaxy)acetic acid
{4-Bromo-24{1-{2-sthyl-8-methyiphenyl)-1H-pyrazole-4-carbonyllphenaxy)acstic acid,
{4-Bromo-2{1-{2-chloro-6-methyiphanyl)-1H-pyrazole-4-carbonyl]phenoxy}acetic
acld,
{4-Bromo-2{13,5-dichioropyridin-4-yi)-1H-pyrazole-4-carbonyflphenoxy}acetic acid,
{4-Bromo-2-(1-naphthalen-1-yi-1H-pyrazole-4-carbonyl)phenaxylacetic acid,
{4-Bromo-2{2{4-chlorobenzyl)thlazol-4-yjphencxylacetic acid,
{4-Bromo-2-{3-(4-flucro-phenyl){1,2,4]oxadiazol-5-yljphenoxy)acetic acid,
{4-Bromo-2-{3-(4-methoxy-phenyi}-{1,2 4joxadlazol-5-yljphenoxy)aceiic aci,
{4-Bromo-2-[3-(4-chlorophenyl)-{1,2,4]oxadlazol-5-yi|phenoxy}acetic acid,
{4-Bromo-2-[3{(4-fiuoro-benzyi)}{1,2,4]oxadlazol-5-yi]-phenoxy}-acetic acid,
{4-Bromo-2-[3-(2,8-dichioro-benzyl)-{1,2 4Joxadiazol-5-yi-phenoxy}-acetic acid,
{4-Bromo-2-{32-triflucromethyibenzy!)-{1,2,4]oxadiazol-5-ylphenoxy)-acetic acid.
4-Bromo-2-{3-(2,6-dichloro-phenyl)isoxazole-5-carbonyfjphenoxylacetic acld,
{4-Bromo-2-[3-{1-phenyicyciopropyi)-1,2,4Joxadiazol-5-yl phenoxy)ecstic acid,
{4-Bromo-2-{3(2 4-dichlorophanyl}-{1,2,4]oxadlazal-5-yljphenoxy)acetic acid,

and saits, hydrates and solvates thereof.

The invention also includes pharmaceutical compositions comprising a compound
belonging to the above described compounds of formula (IV), (IVA), {IVB) or (IVC),
together with a pharmaceutically acceptable carrier.

Compositions
As mentioned above, the compounds with which the invention is concerned are

capable of modulating CRTH2 activity, and ara useful In the treatment of diseases
which benefit from such modulation. Examples of such diseases are referred to
above, and inciude asthma, allergy and rhinitis.

it will be underatood that tha specific dose lavel for any particular patient will depend
upon a variely of factors including the activity of the specific compound employed,
the age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular
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disease undergoing treatment. Optimum doee levels and frequency of dosing wiil be
determined by clinical trial, as is required In the pharmacautical art.

The compounds with which the Invention Is concemed may be prepared for
administration by any route consistent with thelr pharmacokinetic properties. The
orally administrable compositions may be in the form of tablats, capsules, powders,
granules, lazenges, quid or gal preparations, such as oral, topical, or sterlle
parenteral solutions or suspensions. Tablets and capsules for oral administration
may be in unit dose prasentation form, and may contain conventional excipients such
as binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, or
polyvinyl-pyrrolidone; fillars for exampie lactose, sugar, malra-starch, calcium
phosphate, sorbitol or glycine; tabletting lubricant, for example magnesium stearats,
talc, polyethylene glycol or silica; disintegrants for axample potato starch, or
accaptable wetting agents such as sodium lauryl suiphate. The tablets may be
coated according to methods well known in normal pharmaceutical practice. Oral
liquid preparations may be in the form of, for axample, aqueous or olly suspensions,
solutions, emulsions, syrups or elbxirs, or.may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl cellulose, glucose syrup, gelatin hydrogenated edible
fats; emuisifying agents, for exampie lecithin, sorbitan monooleate, or acacia; non-
aqueous vehicles (which may include edible olis), for example aimond ofl,
fractionated coconut oll, ofly esters such as glycerine, propylena glycol, or ethyl
alcohol; preservatives, for example methyl or propyl p-hydroxybenznate or sorbic
acld, and i desired conventional flavouring or colouring agents.

For topical application to the skin, the drug may be made up into a cream, lotion or
ointment. Cream or ointment formulations which may be used for the drug are
conventional formulations well known in the art, for example as described in standard
textbooks of pharmaceutics such as the British Pharmacopoela.

For topical application to the eye, the drug may be made up Into 2 solution or
suspenslon in a suitable sterile aqueous or non aqueous vehicle. Additives, for
instance buffers such as sodium metabisulphite or disodium edeate; preservatives
including bactericidal and fungickial agents such as phenyl mercuric acetate or
nitrate, benzalkonium chioride or chiorhexddine, and thickening agents such as
hypromaeliose may also be Included.

18
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The drug may aiso be formulated for inhalation, for axample as a nasal spray, or dry
powder or aerosol inhalers.

The aciive ingredient may aleo be administared parenterally in a sterlle medium.
Depanding on the vehicle and concentration used, the drug can either be suspended
or dissolved in the vehicle. Advantageously, adjuvants such as a local anaesthetic,
preservative and buffering agents can be dissolved in the vehicle.

The compounds with which the invention Is concemed may be administered alone, or
as part of a combination therapy with other drugs used for treatment of diseases with
a major Inflammatory component. In the caes of asthma, rhinitis, and allergic airway
syndrome such drugs include corticosterolds, long-acting inhaled beta agonists,
cromolyn, nedocromil, theophylline, leukotriene receptor antagonists, antihistamines,
and anticholinergics (e.g. Ipratropium), and are often administered as nasal sprays,
dry powder or aerosol inhalers.

-In the case of arthritis and related inflammatory dissases other known drugs include
glucocorticokds, NSAIDs (Non Stercidal Anti-inflammatory Drugs — conventional
prostaglandin synthesis inhibitors, COX-2 Inhibitors, saficylates), and DMARDs
(disease-modifying antirheumatic drugs such as methotrexate, sulfasalazine, goid,
cyclosporine). '

Svnthetic Routes

There are multiple synthetic strategies for the synthesis of the compounds (1) with
which the present Invention is concemned, but all rely on known chemistry, known to
the synthetic organic chemist. Thus, compounds according to Formula | can be
synthesised according to procedures described In the standard Merature and are
wall-known to the ane skilled In the art. Typical iitarature sources are “Advanced
organic chemistry’, 4" Edition (Wlley), J March, “Comprehensive Organic
Transformation”, 2 Edition (Wiiey), R.C. Larock . “Handbook of Heterocyciic
Chemistry”, 2™ Edition (Pergamon), A.R. Katritzky), review articles such as found in
“Synthesis”, “Acc. Chem. Res."” , "Chem. Rev/', or primary kterature sources identified
by standard literature searches online or from secondary sources such as "Chemical
Abstracts” or "Beilstein”.
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or & protectad carboxyllc acld or biolsostern, or a precursor of thesa. In the latter
casa, a deprotection step (s implied. A, represants hydrogen or methyl.

In the discussion which follows, A reprasents a carboxylic acld, a carboxyl biolaosters, z 7

Many compounds clalmed in this invantion may be synthesized by reacting a phenal
precursor with LG-CH(A,)-A, where LG le a leaving group and A is a carbaxylic acid
or a protected analog or precursor, or a biolosotere or a protected anaiog of this.

O o OB

The linkar L2 can be formed by jaining two appropriately functionallsed and, If
needed, sultably protected fragmants containing La2 and Lb2 as reactive moieties as
outiined below. La2 and Lb2 are defined as any moieties that can react by e.g. a
nudleophilic substitution, addition to muttiple bonds or cyciisation reaction to form a
'glvan L2 linker as exempiified below. '

| SN 1,
Ol — O o)

For example, the inker -.2- being -Alk'-Z-(Alk?),- can be formed by reacting Ar’-
Alx'-"leaving group” with a nucisaphllic derivative H-Z-(Alk?),-Ar'(L1A)L3APH
wherein Z could be O, S or NR and AK' could be an alkyl group. The reactions can
also be made by reversing the functionalisation of La2 and Lb2 to make the
connaction batween Z and Alk™. The Enkers wherein Z Is SO ar SO, can be obtained

by oxidations of the commesponding -{AIK" J.-S-(Alk®),- derivatives during appropriats
conditions.

Further representative examples, —L2- being -Alk'-Z-{Al®),- wherein Z is NH(CO) or
NHSO, can be formed by reacting Ar'—(Alk')-NH, with an acylating derivative “leaving
group®-CO-(Al"),-Ar'(L1A)LIArH or “leaving group®-SOr-(Al"),-Ar' (L1A)L3ArH,
respectively. Allermnatively, the conversion can be made directly with the acids HO-
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CO-(Ak®),-Ar'(L1A)L3ArH and HO-SO~{AK);-Ar'(L1A)L3ArH, respectively, using
suitable coupling reagents such as dicyclohaxylcarbodlimide (DCC), and promoters
such as 1-hydraxybanzotriazole. Analogously, —L.2- baing -Alk"-Z~{Ak?),- wherein Z
being NH(CO)NH can be formed by reacting Ar*-{Alk'}-NH, with an lsocyanate
derivative OCN-(AIk™),-Ar'(L 1A)L3ArH using suitable acid or base catalysis. The
reactions can also be made by reversing the funcionalisation of La2 and Lb2 to
provide the "retro-bonds” in the case of NH(CO) or NHSO,. Analogously, the
connections can be made batween Z and Alic.

A metal catalyzed coupling reaction like the Stilla coupling reaction, the Suzukl
coupling reaction, the Hack reaction and the Sonogashira reaction are useful in the
synthesis of examples with L2 being an divalent alkylene radical, a divalent
alkenylene radical or a divalent alkynylsne radical.

.Compounds with L2 being a hydrazone are usually conveniently formed by a
condensation reaction between the mnas'pondlng bydrazines and eldehydes in
athanal or without solvent.

Likewise, 1.2 baing —(AK')y-Z-(Alk?),~ wh:era'n Zis a 5-membered heterocyclic
system exemplified by, for example,

383008 0.0

can ba made according to standard cyclisation procedures using appropriate
soivenis, catalysts and tamperatures. For example, formation of 1,2,4-friazole can be
made with La2 being acylhydrazide and Lb2 being amide or thicamide or the reverse
orientation of La2 and Lb2. 1,2 4-Oxadiazole can be formed from La2 being
amidoxime arxi Lb2 being carboxylic ester or the reverse orlentation of La2 and Lb2.
1,3,4-Oxadiazole can be formed from La2 being acyihydrazide and Lb2 being
carboxylic ester or the reverse orientation of La2 and Lb2. The thiazole can be made
from La2 being thioamide and Lb2 being an a-haloketone or the reverse orientation
of La2 and Lb2. The isoxazole can be made from La2 being alkyne and Lb2 being
nitriicxide or the reverse orientation in a cyicoaddition reaction.

21
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In an analogous manner the compounds of formula | can be made by forming the Z (O
linker L3, according to procadures outlined for L2, as depicted below. Thus, La and

Lb are defined as any moleties thal can react by e.g. a nuclsophilic substitution,

addition to multipie bonds or cyciisation reaction to form a given linker as examplified

below.

1, 1,
O rmrdet — O o)

The Ar’ molety can also be the central scaffold that ks used in connecting the L2 and
L3 parts in a stepwise fashion. This can be done via aromatic substitutions of the Ar'
core to attach L2 and/or L3, which then can be further functionalised to give the final
Formula | compounds.

Furthermore, the Ar' molety can also be assembiled via ring cyclisation reactions

with reactants contatning ths L2 and L3 units elther containing the full appendices as
outlined below:

S ﬁfl@.

~ 1
1 P SacEa
©rg - Dol

ar in forms that can be further functlonalised into the final Formuta | structures as
described previously. One such Hiustration is given below

2
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For example, 1,2,4-triazoles can be made from acylhydrazides and amides or
thioamides; 1,2,4-Oxadiazoles from amidoximes and carboxylic esters; 1,3.4-
Oxadiazoles from acylhydrazides and carboxylic esters; Thiazoles from thicamides
and a-haloketones; Pyridines via various cycloaddition reactions.

The buiiding blocks used in the reactions are either commercially available or made
according to standard procadures well-know 1o one skilled in the art as described in
*Advanced organic chemistry”, 4 Edition (Wiley), J March, "Comprehensive Organic
Transformation™, 2™ Edition (Wiley), R.C. Larock, “Handbook of Heterocyciic
Chemistry”, 2™ Edition (Pergamon), A.R. Katritzky or other suitable IHerature
sources. The Examples hersin describe specific strategies for the synthesis of
compounds wherein Ar' is phenyl. Analogous compounds are accessible by variation
of the intermediates used In the Examples.

The foliowing Examples Bustrate the preparation of compounds with which this
invention is concamed. Some compounds were synthesisad, and some were
acquired from commercial sources. In the Examples:

General comments:

Microwave chemisiry was performed in a Personal Chemistry Emrys Optimizer. NMR
specira ware obtained on a Bruker Avance AMX 300 MHz instrument. LC/MS was
performed on an Aglient 1100-series inatrument. LC/MS methods are as follows:



WO 2005/115382 PCT/EP2005/005884 g
An10p8: Column: XTerma MS C18; Flow: 1.0 mL/min; Gradlent: 0-5 min: 15-100% ,(1
MeCN In water, 5-7% min: 100% MeCN; Modifler: 5 mM ammonlum formate; MS-

ionisation mode: APLES (pos.). An10n8: Column: XTerra MS C18; Flow: 1.0 mL/min;

Gradient: 0-5 min: 15-100% MaCN in water, 5-7% min: 100% MeCN; Modifier: 5 mM

ammonium formate; MS-ionisation mode: API-ES (neg.).

B ot o
mlm___ m_lm
e m“é%w %Ehm

8.

Oy R1 o A7OR O, R1
OH _BCHCOE \i PAPPI),Cly. KO,
L0, sosione Waisr, MeCN, OH
X

o2 Br - 160G, 15 min ) Ar;

General plwedun 1(GP1):

Tl‘las-tom\ylchmmm {1 Dnrnol)andﬂnarylhydrazlne (1.0 mmol) In ethanol (3.0
mL) In a reaction tube was added 4.0 M agq. KOH (1.0 mL, 4.0 mmol). The tube was
sealed and heated by microwaves to 120 °C far 7 min (420 s). The reaction mixture
was added 3% HCI untll pH <1 and lsft to precipliated. The precipiiate was filtered off
and washed with a small amount of ethanol. The product was used directly or purified
by recrystallisation from ethanol or by flash chromatography.

General procedure 2 (GP2):
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Alkviation of phenal

The phenol (0.5 mmol) in acetone (1 mL) was added ethyl bromoacetate (85 mg, 0.6
mmol) or ethyl 2-bromoproplonate (91 mg, 0.5 mmol) and K,COs (75 mg, 0.54 mmol),
and the reaction mbxdure was stimed at room temperature for 12 h. The reaction
mbdure was then concentratad in vacuo and the residus was partitioned between
watsr and ethyl acetate. The omganic phase was washed with brine, dried (MgSO,)
and concentrated. The product was used directly or purifiad by recrystallization from
MeOH or by flash chromatography.

General procedure 3 (GP3):

Hydrolveis of ester

The ester {0.10 mmol) in THF (0.5 mL) was addad LIOHH;O (8.3 mg, 0.15 mmol) In
water (0.5 mL). The reaction was stimed at room temperatura for >2 h, 3% HCl was
added untll pH <1, and the mixture was extracted with CH,Cl,. The organic phase
was dried (MgSO,) and concentrated to give the product.

General procedure 4 (GP4):

Suzuki coupling/ester hydrolysls

Aryl bromide (0.20 mmol), aryl boronic acid (0.21 mmol) and Pd{PPh,):Cl; (8 mg,
0.01 mmol) was added MeCN (0.4 mL, degassed) and 1.0 M Naz;CO, (0.4 mL,
degassed). The reaction mixture was degassed by lelting argon through for % min
and heated by microwaves (150 °C, 300 s), then added 3% HCI untll pH <1 and
axtracted with CHzCl;. The exiract was filtered through celite and concentrated, and
the residus was purified by solid-phase exdraction (pre-packed 1 g SAX columns), or
by flash chromatography.

O

Intermediate-1 j.‘i"'

Ethyl 4-bromo-2-{1-phenyl-1H-pyrazole-4-carbonyl) phenoxyacetats. Prepared
from (5-bromo-2-hydraxy-phenyl)-{1-phenyl- 1H-pyrazol-4-yl)kelone and ethyl
bromoacetate according to GP2 to give 215 mg (100%) white crystais. The product
was usad without further purification: LC/MS (an10p8): Rt 6.15 min, m/z 420 M +
HJ"; '"H NMR (CDCly): § 1.28 (t, /= 7.1 Hz, 3H), 4.24 (q, J= 7.1 Hz, 2H), 4.64 (s, 2H),
6.72 (d, J= 8.0 Hz, 1H), 7.34 (m, 1H), 7.48 (m, 2H), 7.53 (dd, J= 8.9, 2.5 Hz, 1H),

7
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7.59 (d, J= 2.5 Hz, 1H), 7.73-7.78 (m, 2H), 8.17 (s, 1H), 8.58 (s, 1H); C NMR
(CDCL): 5 14.3, 81.9, 85.5, 114.0, 114.5, 119.8, 125.3, 127.7, 129.8, 131.8, 132.3,
132.7, 134.6, 139.6, 142.7, 154.1, 168.5, 186.9.

S

4-Bromo-2-{1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetic acld. Prepared from
ethyl 4-bromo-2-(1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetate (31 mg, 0.072
mmeol) according to GP3 to give 28.4 mg (98%) white solid: LC/MS (an10p8): Rt 3.14
min, m/z 401; 'H NMR (CDCL): 5 3.51 (8, 1H), 4.80 (s. 1H), 6.67 (d, /= 8.7 Hz, 1H),
7.38-7.44 (m, 1H), 7.48-7.55 (m, 2H), 7.64-7.69 (m, 1H), 7.72-7.77 (m, 3H), 8.18 (s,
1H), 8.52 (s, 1H); ®C NMR (CDCL): 5 67.2, 115.1, 116.6, 120.1, 124.5, 128.4, 130.0,
131.9, 133.3, 136.2, 139.2, 143.3, 155.2, 169.0, 187.6.

O

N

Ethyl 2<{1-phenyl-1H-pyraxcle-4-carbonyl)phenoxyacetate. Prepared from (2-
hydroxyphenyl)-(1-phenyl-1H-pyrazol-4-yl)ketone (264 mg, 1.0 mmol) and ethyl
bromoacestate according to GP2 to give 235 mg (67%) of the title compound as white
salid: "H NMR (CDCla): 8 1.26 (1, J= 7.1 Hz, 3H), 4.24 (q, /= 7.1 Hz, 2H), 4.67 (s,
2H), 6.84 {d, J= 8.3 Hz, 1H), 7.10 (ts, J = 7.4, 0.8 Hz, 1Hz), 7.28-7.38 (m, 1H), 7.41-
7.53 (m, 4H), 7.72-7.78 (m, 2H), 8.18 (s, 1H), 8.58 (s, 1H); *C NMR (CDChL): 3 14.3,
61.7,0654, 112.2, 118.8, 110.3, 119.7, 120.0, 122.1, 125.8, 127.8, 120.7, 1299,
130.1, 130.6, 131.8, 132.1, 138.3, 130.7, 1428, 155.0, 168.9, 180.7.

A

2{1-Phenyl-1H-pyrazole-4-carbonyl)phenoxyacetic acld. Prepared from ethyl 2-
(1-phenyl-1H-pyrazole-4-carbonyl}phenoxyacetate according to GP3 and purified by
column chromatography (SIOy, EtOAc:heptane, 1:1) to give 15 mg (568%) of the title
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\
compound as whita solid: LC/MS (an10n8): Rt 2.80 min, m/z 321.0 [M-H[; '"H NMR /_B
(CDCLy): 5 4.83 (8, 2H), 7.10 (d, J= 8.3 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 7.35-7.42

(m, 1H), 7.46-7.53 (m, 2H), 7.54-7.61 (m, 1H), 7.6 (dd, J = 7.5, 1.5 Hz, 1H), 7.70-

7.75 (m, 2H); *C NMR (CDCh): 5 87.7, 115.5, 120.1, 122.8, 124.7, 128.3, 128.8,

129.8, 131.0, 131.9, 1340, 130.3, 143.5, 156.8, 170.4, 180.3.

Hea
intermediate-3 *
Ethyl 4-fluoro-2-{1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacstate. Prepared
from 4-fluoro-2-(1-phenyl-1H-pyrazole-4-carbanyl)phenol (282 mg) and ethyl
bromoacetate according to GP2 to give 335 mg (91%) yellow solid: LC/MS (an10n8):
Rt 3.18, m/z 338.0 [M-HJ'; "H NMR (CDCL): § 1.26 (t, J= 7.0 Hz, 3H),4.23 (t, J=7.1
Hz, 2H), 4.63 (s, 2H), 6.81 (dd, J= 0.0, 4.0 Hz, 1H), 7.13 (ddd, J=8.8, 4.5, 3.0 Hz,
1H), 7.21 {(dd, /= 8.1, 3.2 Hz, 1H), 7.31-7.37.(m, 1H), 7.24-7.50 (m, 2H), 7.72-7.78
(m, 2H), 8.18 (s, 1H), B.58 (s, 1H); *C NMR (CDCL): 5 14.3, 61.8, 68.1, 114.0 (d, Jor
= 7.6 Hz), 116.8 {d. Jos = 24.5 Hz), 118.3 {d, Jor = 23.5 Hz), 110.7, 125.2, 127.7,

129.7, 131.8, 136.6, 142.8, 151.1 (d, Jo== 2.2 Hz), 157.6 (d, Jo= = 241.1 Hz), 168.7,
187.

O

5

4-Fluoro-2-{1-phenyl-iH-pyrexole-4-carbonyl)phenoxyacstic acld. Prepared from
ethyl 4-fluoro-2-(1-phenyl-1H-pyrazole-4-carbonyl)phsnoxyacetate (31 mg) according
to GP3 to give 30 mg (100%) of a pale yellow solld: LC/MS (an10n8): Rt 3.18, m/x
339.0 [M-H]; 'H NMR (CDCl):  4.60 (s, 2H), 6.90 (dd, J = 9.2 Hz, 1H), 7.08-7.17
{m, 1H), 7.21 (dd, J= 7.9, 3.0 Hz, 1H), 7.28-7.35 (m, 1H), 7.38-7.48 (m, 2H), 7.65 (d,
J=T7.5Hz, 2H), 8.06 (s, 1H), 8.44 (s, 1H).

27
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O

'E?J
intermadiata-4

4-Bromo-2-{1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetonitrile. (5-Bromo-2-
hydroxy-phenyi)-{1-phenyl-1H-pyrazol-4-yi)ketone (342 mg) was added
bromoacetonitriie {122 mg), acetone (2 mL) and K:CO, {140 mg), and the reaction
was stimed for 24 h. The reaction mixture was concentrated and the residue was
partitioned between water and EtOAc. The organic phase was washed with brine,
dried (MgS04) and concentrated to give 383 mg (100%) yeliow solid, that was used
directly In the next step: LC/MS (an10p8): Rt 4.39 min, m/z 381.5 M + 1]"; 'H NMR
(CDCly): & 4.80 (s, 2H), 7.07 (d, J = 8.7 Hz, 1H), 7.35-7.42 (m, 1H), 7.45-7.54 (m,
2H), 7.60-7.89 (m, 2H), 7.69-7.75 (m, 2H), 8.03 (s, 1H), 8.31 (s, 1H); "CNMR
(CDCly): § 55.2, 114.7, 116.8, 116.7, 120.1, 125.1, 128.2, 129.9, 131.0, 132.6, 133.2,
135.0, 139.3, 142.7, 153.0, 188.0.

Sa"
D4
[8-Bromo-2-(2H-tetrazol-3-yimethoxy)phenyl]{1-phenyl-1H-pyrazol-4-yl)ketone.
[4-Bromo-2-(1-phanyl-1H-pyrazole-4-carbonyi}phenaxy}-acetoniiriie (38 mg) was
added NaN3 (66 mg), ZnBrz (58 mg), isopropancd! (1.3 mL) and water (1.8 mL), and
the reaction mixture was healed to reflux for 1 h. The mbxture was added 3% HCI (1
mlL) and EtOAc (4 mL) and stimed until two clear phases appeared. The aqueous
phase was added 3% HCI untll pH <1 and extractad with EtOAc. The combined
organic phases were washed with brine, dried (MgSO,) and concentrated to give 47
mg white foam: LC/MS (an10n8): Rt 2.83, m/z 243.0 [M - HT'; 'H NMR (CDCh): 3 5.69
(s, 2H), 7.13 (d, J = 8.6 Hz, 1H), 7.39-7.45 (m, 1H), 7.48-7.56 (m, 2H), 7.62-7.71 {m,
2H), 7.71-7.79 (m, 1H), 8.13 (s, 1H), 8.45 (s, 1H); 'C NMR (CDCly): 5 83.3, 115.6,
117.7, 120.3, 124.5, 128.6, 130.0, 131.2, 132.0, 132.9, 136.3, 139.1, 143.5, 154.7,
188.4.
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O

D5

3-{1-Phenyl-1H-pyrazole-4-carbonyl)biphenyl-4-yloxyacetic acid. Prepared from
ethyl [4-bromo-2-(1-pheny-1H-pyrazole-4-carbonyl)phenoxylacetats and
phenylboronic acld according to GP4: LC/MS (an10p8): Rt 1.05 min, m/z 308.6 [M —

HT: 'H NMR (CDCl): 8 4.86 (s, 2H), 7.17 (d, J = 8.8 Hz, 1H), 7.35-7.57 (m, 8H),
7.70-7.75 (m, 2H), 7.78 (dd, J = 8.8, 2.3 Hz, 1H), 7.84 (d, J = 2.3 Hz, 1H), 8.20 (s,
1H), 8.54 (s, 1H); 1*C NMR (COCk): 3 67.7. 115.8, 120.1, 124.8, 127.1, 128.0, 128.3,
129.1, 129.3, 120.4, 129.9, 132.3, 136.2, 138.3, 130.3, 143.5, 155.8, 170.4, 189.3.

]

{5-Bromo-2-hydroxyphenyl)-(1-pyridin-2-yi-1H-pyrazol-4-yl)ketone. To a
suspension of 8-bromo-3-formyichromone (253 mg) in isopropanol (3 mL) and
CHCl; (2 mL) was added 2-hydrazinopyridine (108 mg), and the mixiure was stirmad
for 15 min to form a yellow slurry. The slurry was added KOH (0.25 g) In water (0.25
mL), and the reaction was heated to reflux for 1 h. The reaction mixture was diluted
with water, added 3% HCI unill pH <1 and exiracted with CH;Cl; (2x). The extract
was washed with water and brine, dried (MgSO,) and concentrated to give 342 mg
orange foam, which was purified by flash chromatography (SiO;, EA:Hap, 1:1) to give
53 mg (15%) yellow solld: LC/MS (an10pB8): Rt 5.0 min, m/z 343.5 M + H]"; '"H NMR
(CDCl,): 5 6.98 (d, /= 8.8 Hz, 1H), 7.31 (ddd, /= 7.3. 4.9, 0.9 Hz, 1H), 7.60 (dd, J =
8.8, 2.5 Hz, 1H), 7.87-7.93 (m, 1H), 8.03 (d, J = 2.4 Hz, 1H), 8.04-8.08 (m, 1H), 8.02
(s, 1H), 8.47-8.61 (m, 1H), 8.13 (s, 1H), 11.94 (s, 1H); **C NMR (CDCl,): 8 110.9,
113.3, 120.8, 121.6, 122.8, 123.1, 130.5, 133.5, 138.9, 139.3, 143.3, 143.7, 161.9,
191.4.

D

e
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Ethy! 4-bromo-2-{1-pyridin-2-yi-1H-pyrazole-4-carbonyf)phenoxyacetate. @ \/
Prepared from (5-bromo-2-hydroxyphenyl)-{1-pyridin-2-yi-1H-pyrazol-4-yl)ketone (43

mg) eccording to GP2 and purified by flash chromatography (SIOz, EtOAz:heptane,

1:2) to give 34 mg (683%) of a pale yellow salid: LC/MS (an10p8): Rt 4.9 min, m/2

429.5 M + HT": "H NMR (CDCL): 8 1. 23 (t, J= 7.2 Hz, 3H), 4.20 (q, J = 72 Hz, 2H),

4,82 (s, 2H), 6.76 (d, J = 8.6 Hz, 1H), 7.23-7.28 (m, 1H), 7.53 (ddd, J= 8.9, 2.6, 1.0

Hz, 1H), 7.58 {d, J = 2.5 Hz, 1H), 7.82-7.99 (m, 1H), 8.01 (d, J= 8.1 Hz, 1H), 8.18 (s,

1H), 8.40-8.44 (m, 1H), 8.99 (5, 1H); "'C NMR (CDClL): 5 14.3, 61.8, 86.1, 114.5,

114.7, 131.6, 132.3, 132.4, 134.8, 130.1, 148.5, 154.4, 188.3, 187.1.

O

S

4-Bromo-2-(1-pyridin-2-yi-1H-pyrazole-4-carbonyf)phenaxyacetic acid. Prepared
from ethyl [4-bromo-2-(1-pyridin-2-yi-1H-pyrazole-4-carbonyl)phenaxy]-acetate (21
mg) according to GP3 to give 20 mg white foam: LC/MS (an10n8): Rt 2.8 min, m/z .
401.9 M - HJ; "H NMR (CDCls): 5 4.79 (s, 2H), 6.98 (d, J = 8.9 Hz, 1H), 7.28-7.34
(m, 1H), 7.67 {dd, J = 8.9, 2.5 Hz, 1H), 7.75 (d, J= 2.5 Hz, 1H), 7.88-7.64 (m, 1H),
8.02-8.08 (m, 1H), 8.22 (s, 1H), 8. 43-8.48 (m, 1H), 5.04 (s, 1H).

intermediate-7
(5-Bromo-2-hydroxy-phenyl)-{1{4-methoxyphenyl)-1H-pyrazol-4-yllkstone. To a
suspension of 8-bromo-3-formylcromone (253 mg, 1.0 mmol) in ethanol (5 mL) was
added 4-methoxyphenythydrazine (176 mg, 1.0 mmol), and the mixture was stimed
under argon for 12 h an orange siurnty. The sluny was added KOH (280 mg) in water
(0.25 mL), and the reaction was heated to reflux for 134 h. The reaction mixiure was
added 3% HCI until pH <1 and left on ice to precipitate, The precipitate was filtered
off and washed with a small amount of cold sthanol to give 256 mg (69%) beige solid
that was used without further purification: LC/MS (an10p8): Rt 5.0 min, m/z 372.5 M
+ H]": '"H NMR (CDCh): 5 3.88 (s, 3H), 6.98 (d, /= 8.8 Hz, 1H), 7.03 (d, J=9.1 Hz,
2H), 7.59 (dd, J=9.0, 2.5 Hz, 1H), 7.68 (d, J = 8.1 Hz, 2H), 8.02 (d, J= 24 Hz, 1H),
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8.15 s, 1H), 8.39 (s, 1H), 11.82 (s, 1H); **C NMR (CDCl): § 55.9, 110.9, 115.0,
120.8, 121.6, 121.8, 1228, 130.7, 133.5, 138.8, 142.3, 150.7, 161.8.

> ¥
intermediate-8
Ethyl 4-bromo-2-{1-{4-methoxyphenyl}-1H-pyrazole-4-carbonyifjphenoxyacetats.
Prepared from (5-bromo-2-hydroxyphenylH1-(4-methoxyphenyl)-1H-pyrazol-4-
yilketons and ethyl bromoacetate according to GP2: LC/MS (an10p8): Rt 4.59 min,
m/z458.4/460.4 M + H]*; 'H NMR (CDCh): 5 1.26 (t, J= 7.1 Hz, 3H), 3.84 (s, 3H),
4.23 (q, J=7.1 Hz, 2H), 4.62 (s, 2H), 8.72 (d, J= 8.9 Hz, 1H), 6.97 (d, J=8.7 Hz,
2H), 7.52 (dd, /= 8.9, 2.8 Hz, 1H), 7.58 (d, J= 2.5 Hz, 1H), 7.84 (d, /= 8.8 Hz, 2H),
B.13 (s, 1H), 8.48 (s, 1H); 'C NMR (CDbI,): 8 14.3,55.8,081.9,65.8, 114.1, 114 4,
114.8, 121.4, 125.0, 131.8, 132.4, 132.6, 133.2, 134.5, 142.5, 164.1, 150.2, 168.5,
186.9.

5

4-Bromo-2-{1-{4-methoxyphenyl)-1H-pyrazole-4-carbonyl]phenoxyacetic acid.
Prepared from ethyl 4-bromo-2{1-{4-methoxy-phenyl)-1H-pyrazole4-
carbonyfjphenoxyacetete (23 mg) according to GP3 to give 21 mg (87%) white foam:
LC/MS (an10nB): Rt 5.76 min, m/z 428.8 M — HI> *H NMR (CDCl): 8 3.88 (s, 3H),
4.77 (s, 2H), 6.94 (d, J= 8.9 Hz, 1H), 6.99 (d, J=9.2 Hz, 2H), 7.58-7.668 (m, 3H),
7.71(d, J= 2.4 Hz, 1H), 8.14 (d, J = 0.6 Hz, 1H), 8.40 (d, J= 0.8 Hz, 1H) "C NMR
(CDClh): 5 55.9, 67.2, 116.0, 115.1, 116.6, 121.8, 124.2, 130.7, 131.8, 132.7, 133.2,
136.1, 143.2, 155.2, 150.7, 169.8, 187.6.
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D8

[3'.5"-Difiuoro-3-(1-phenyl-1H-pyrazole-4-carbonyl)biphenyl-4-yloxy]acetic acid.
Prepared ethyl [4-bromo-2-(1-phenyt-1H-pyraznle-4-carbonyljphencxylacetats and
3,5-dfluarophenylboronic acid according to GP4: LC/MS (an10n8): Rt 3.03 min, m/z
434.5 [M + H"; "H NMR (CDCh): 5 4.85 (s, 2H), 6.81 (id, /= 8.9, 2.3 Hz, 1H), 7.07
(d, J = 8.3 Hz, 2H), 7.14 (d, J = 8.9 Hz, 1H), 7.41 (d, J = 8.8 Hz, 1H), 7.48 (s, TH),
7.52 (d, J = 8.5 Hz, 1H), 7.86-7.78 (m, 4H), 8.23 (s, 1H), 8.57 (s, 1H)

O

D9

[4'-Chioro-3-{1-phenyl-1H-pyrazole-4-carbonyl)biphenyl-4-yloxy]acetic acid.
Prepared from ethyl [4-bromo-2-{1-phenyl-1H-pyrazole-4-carbonyl)phenoxylacetate
and 4-chlorophenylboronic ackd according to GP4: LC/MS (an10n8): Rt 3.08 min, m/z
432.5M - HJ.

O

oo 5

[4-Chloro-2-{1-phenyl-1H-pyrazole-4-carbonyl)phenaxyjacetic acid. Prepared
from (2-hydroxy-5-chiorophenyi)-{1-phenyl-1H-pyrazol-4-yl)-methanone and ethyl
bromoacetate according to GP2 and GP3: LC/MS (an10p8); Rt 3.08 min, m/z 356.6
M + 1% 'H NMR (CDCly): 5 4.75 (s, 2H), 8.85 (d, J = 8.8 Hz, 1H), 7.33-7.41 (m, 1H),
7.44-7.52 (m, 3H), 7.55 {d, J = 2.8 Hz, 1H), 7.69-7.75 (m, 2H), 8.18 (s, 1H), 8.52 (s,
1H). .

1
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(4-Methyl-2-{1-phenyi-1H-pyrazols-4-carbonyl)phenoxyjacetic acld. Prepared
from (2-hydroxy-5-mathyiphenyl)~{ 1-phenyt-1H-pyrazol-4-yl}-methanone and ethyl
bromoacetats according to GP2 and GP3: LC/MS (an10p8): Rt 3.08 min, m/z 358.6
M+ 1]*; '"H NMR (CDChL): 5 2.37 (s, 3H), 4.78 (s, 2H), 6.97 (d, J = 9.0 Hz, 1H), 7.33-
7.51 (m, 5H), 7.73 (d, J = 8 Hz, 2H), 8.16 (s, 1H), 8.51 (s, 1H), 11.21 (br &, 1H)

S

D12
[4-Chloro-3-methyl-2-(1-phenyi-1H-pyrazole-4-carbonyl)phenaxylacetic acid.

Prepared from (3-chloro-8-hydroxy-2-methyl-phenyl)-{1-phenyl-1H-pyrazol-4-
yl)methanona and ethyl bromoacstate aceording to GP2 and GP3: LC/MS (an10p8):
Rt 3.34 min, m/z 370.8 [M + 1]"; "H NMR (CDCl;): 8 2.44 (s, 3H), 4.77 (s, 2H), .92
(8. 1H), 7.3 (d, J= 8.0 Hz, 1H), 7.48-7.81 (m, 2H), 7.58 (s, 1H), 7.72 (d, J = 8.0 Hz,
2H), 8.19 (s, 1H), 8.52 (s, 1H), 10.39 (br s, 1H)

O

[2,4-Dichloro-8-{1-phenyl-1H-pyrazole-4-carbonyl)phenoxylacetic acid. Prepared
from (3,5-dichloro-2-hydraxyphenyl)-(1-phanyl-1H-pyrazol-4-yl)methanone and ethy!
bromoacestate according to GP2 and GP3: LC/MS (an10p8): Rt 3.27 min, m/z 380.5
M + 17"; 'H NMR (CDCh): 5 4.72 (s, 2H), 7.38-7.51 (m, 4H), 7.57-7.58 (m, 1H), 7.70
(d, J= 8.1 Hz, 2H), 8.08 (s, 1H), 8.36 (s, 1H), 9.23 (br s, TH).

o

e
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4-Bromo-2-{1-{2-chloro-phenyl)-1H-pyrazole-4-carbonyljphenoxyacetic acid.
Prepared from 8-bromo-3-formyichromone, 2-chlorophenylhydrazine and ethyl
bromoacetate according to GP1, GP2 and GP3: LC/MS (an10pB) Rt 3.02 min, m/z
438.4 M + HI"; 'TH NMR (CDClh): 5 4.78 (8, 2H), 6.94 (d, J = 8.9 Hz, 1H), 7.39-7.47
(m, 2H), 7.53-7.67 (m, 3H), 7.74 (dd, J = 2.4, 0.8 Hz, 1H), 8.21 (s, 1H), 8.40 (s, 1H);
C NMR (CDCly): 5 67.2, 115.0, 116.7, 123.8, 127.9, 128.2, 128.7, 130.55, 130.59,
131.1, 1333, 136.2, 138.6, 137.1, 143.1, 155.2, 170.0, 187.5.

o

4-Bromo-2{1-(3-chloro-phenyl)-1H-pyrazole-4-carbonyi]phenoxyacetic acid.
Prepared from 8-bromo-3-formyichromone and 3-chiorophenylhydrazine according
to: LC/MS (an10p8) Rt 3.57 min, m/z 438.4 M + H]"; 'H NMR (CDCh): 5 4.76 (s, 2H),
6.90 (d, J = 8.9 Hz, 1H), 7.34 (dm, J= 8.8 Hz, 1H), 7.41 (t, J= 8.3 Hz, 1H), 7.58-7.66
(m, 2H), 7.68 (d, J = 2.0 Hz, 1H), 7.78 {(m, 1H), 8.17 (s, 1H), 8.51 (s, 1H); "C NMR
(CDCla): $68.8, 115.1, 118.2, 117.9, 120.4, 124.9, 128.3, 130.7, 131.0, 132.0, 133.2,
135.8, 136.1, 140.2, 143.4, 155.0, 170.1, 187 4.

3
5

4-Bromo-2-{1-{4-bromophenyl)-1H-pyrszole-4-carbonyllphenoxyacstic acid.
Prepared from 8-bromo-3-formyichromone, 4-bromophenylhydrazine and ethyl
bromoacetate according to GP1, GP2 and GP3: LCMS (an10p8) Rt 3.75 min, m/z
480.3 [M + HJ"; '"H NMR (CDCL): 8 4.75 (s, 2H), 6.89 (d, J= 8.9 Hz, 1H), 7.59-7.65
(m, 5H), 7.66-7.69 (m, 1H), 8.16 (s, 1H), 8.50 (s, 1H); "*C NMR (CDCly): & 66.5,
115.0, 115.9, 121.5, 121.8, 124.9, 130.8, 131.8, 133.0, 133.1, 135.8, 138.2, 143 .4,
154.8, 170.6, 187.4.

2%
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4-Bromo-2-{1-{4-chlorophenyl)-1H-pyrazole-i-carbonyl]phenoxyacetic acid
Prapared from 8-bromo-3-formyichromone, 4-chiorophenylhydrazine and ethyl
bromoacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 3.53 min, m/z
438.4 [M + HJ"; '"H NMR (CDCL): 8 4.74 (s, 2H), 6.88 (d, /= 8.0 Hz, 1H), 7.44 (d, J =
8.5 Hz, 2H), 7.61 (dd, J= 8.0, 2.4 Hz, 1H), 7.83-7.70 (m, 3H), 8.17 (s, 1H), 8.40 (s,
1H); *C NMR (CDCly): 5 66.4, 114.9, 115.7, 1212, 124.9, 130.0, 130.9, 131.9,
133.1, 133.9, 135.9, 137.7, 143.3, 154.7, 170.8, 187 4.

3 ,E‘?i

4-Bromo-2-{1-{2-ethyiphenyl)-1H-pyrazole-4-carbonyllphenoxyacetic acld.
Prepared from 6-bromo-3-formylchromane, 2-ethyiphenylhydrazine and ethy!
bromoacetate according to GP1, GP2 and GP3: LG/MS (an10n8): Rt 258 min, 427.0
m/z[M - H]"; '"H NMR (CDClL): § 1.14 (t, J=7.5 Hz, 3H), 2.58 (g, J = 7.5, 2H), 4.76
(s, 2H), 6.93 (d, J = 8.0 Hz, 1H), 7.2B-7.34 (m, 2H), 7.37-7.48 (m, 2H), 7.82 (dd, J =
8.8, 268 Hz, 1H), 7.72 (d, J = 2.6 Hz, 1H), 8.15 (8, 1H), 8.18 (8, 1H).

g
S

4-Nitro-2{1-{4-chlorophenyl)-1H-pyrazole-4-carbonyllphencxyacstic acid.
Prepared from 6-nitro-3-formyichromone, 4-chiorophenylhydrazine and ethyl
bromoacstate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 2.44 min, m/x
401.7 [M + HJ*; 'H NMR (CDCL): & 4.84 (d, 2H), 7.1 (d, J = 8.8 Hz, 1H), 744 (d, J =
8.1 Hz, 2H), 7.67 (d, J= 8.1 Hz, 2H ), 8.22 (s, 1H), 8.38 (d, J = 9.2 Hz, 1H), 8.41 (s,
1H), 8.53 (s, 1H); *C NMR (CDCh): 5 65.6, 112.9, 121.3, 124.8, 126.2, 128.2, 130.0,
130.1, 131.9, 134.1, 137.6, 142.4, 143.3, 150.7, 169.9, 186.2
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v?:tm

4-Nitro-2-({1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetic acld. Prepared from
6-nitro-3-formyichromone, 2-ethyiphenylhydrazine and ethyl bromoacetate according
to GP1, GP2 and GP3: LC/MS (an10p8) Rt 2.05 min, m/z 387.8 M + H"; 'H NMR
{CDCl,): 5 4.83 (8, 2H), 7.01 (d, J = 9.0 Hz, 1H), 7.34-7.42 (m, 1H), 7.44-7.53 (m,
1H), 7.85-7.72 (m, 1H), 8.26 (s, 1H), 8.34 (dd, /= 8.0, 2.8 Hz, 1H), 8.41 (d, J= 28
Hz, 1H), 853 (s, 1H). -

5

4-Bromo-2{1-(2-bromophenyl}-1H-pyrazole-4-carbonyl]phenoxyacetic acid. .
Preparsd from 6-bromo-3-formyichromone, 2-bromophenylhydrazine and ethyl
bromoacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 3.38 min, m/z
480.6 [M + HJ"; 'H NMR (CDCl): 54.75 (s, 2H), s.sj (d. J=9.0 Hz, 1H), 7.34-7.64
(m, BH), 7.73-7.74 (m, 2H), 8.22 (s, 1H), 8.36 (s, TH).

S

4-Bromo-2-{1-(2-filucrophenyl)-1H-pyrazole-d-carbonyi]phencoxyacstic acid.
Preparad from 6-bromo-3-formylchromone, 2-flucrophenyihydrazine and ethyl
bromoacetate according to GP1, GP2 and GP3: LCAMS (an10p8): Rt 3.36 min, m/z
418.7 [M + HJ"; "H NMR (CDCl): § 4.75 (s, 2H), 8.91 (d, J = 8.9 Hz, 1H), 7.21-7.42
(m, 3H), 7.62 (dd, J = 8.9, 2.4 Hz, 1H), 7.70 (d, /= 2.5 Hz, 1H), 7.85-7.92 (m, 1H),
8.20 (s, 1H), 8.51 (d, J= 2.3 Hz, 1H); *C NMR (CDCl): 5 88.9, 115.0, 116.3, 117.1,
117.4, 124.82, 124.83, 125.0, 125.39, 125.44, 1274, 127.5, 129.6, 120.7, 130.8,
133.2, 135.8, 138.8, 143.0, 152.3, 155.0, 155.8, 170.5, 187 .4.



4-Bromo-2-{1-{2-trifluoromethyiphenyl)-1H-pyrazole-4-carbonyllphenoxyacstic
acid. Prepared from 6-bromo-3-formyichromone, 2-trifluoromethyiphenylhydrazine
and ethyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 3.44
min, m/z468.7 [M + HT"; 'H NMR (CDCl,): § 4.72 (s, 2H), 6.89 (d, J= 8.9 Hz, 1H),
7.53-7.75 (m, 5H), 7.84 (d, J = 7.9 Hz, 1H), 8.20 (s, 2H); '3C NMR (CDCl,): 5 66.8,
114.9, 118.2, 124.3, 126.3, 128.7, 127.58, 127.64, 129.2, 130.3. 130.7, 133.2, 138.0,
136.9, 143.1, 155.0, 170.3, 187 .4.

o

W

4-Bromo-2-{1-{3-bromophenyl)-1H-pyraxcle-4-carbonyljphenaxyacstic acid.
Prepared from 8-bromo-3-formyichromone, 3-bromophenylhydrazine and ethyl
bromoacetats according to GP1, GP2 and GP3: LG/MS (an10p8): Rt 4.20 min, m/z
480.5 [M + HJ"; '"H NMR (CDCh): 5 4.78 (s, 2H), 6.85 (d, J = 8.0 Hz, 1H), 7.28-7.40
(m, 1H), 7.53 (d, J= 8 Hz, 1H), 7.65 -7.73 (m, 3H), 7.88 (s, 1H), 8.18 (s, 1H); 8.51 (s,
1H).

T

4-Bromo-2-[1-{3-triftucromsthyiphenyl)-1H-pyrazole-4-carbonyi]phenoxyacetic
acld. Prepared from 6-bromo-3-formyichromone, 3-trifluoromethyiphenythydrazine
and ethyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 4.54
min, m/z468.7 [M + H]"; '"H NMR (CDCly): 8 4.76 (s, 2H), 6.88 (d, J = 8.9 Hz, 1H),
7.57-7.68 (m, 3H), 7.68 (d, J = 2.4 Hz, 1H), 7.89-7.88 (m, 1H), 8.04 (s, 1H), 8.20 (s,
1H), 8.59 (s, 1H), 8.15 (br s, 1H).

37
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4-Bromo-2-{1-(2,4-dichlorophenyl)-1H-pyrazols-4-carbonyl]phenoxyacetic acid.
Prepared from 8-bromo-3-formyichromone, 2,4-dichlorophenylhydrazine and ethyl
bromoacestate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 4.35 min, m/z
468.6 [M + HT"; '"H NMR (DMSO-d,): 8 4.78 (s, 2H), 7.03 (d, J = 9.0 Hz, 1H), 7.52 (m,
1H), 7.57-7.69 (m, 3H), 7.89 (m, 1H), 8.19 (s, 1H), 8.60 (s, 1H); '°C NMR (DMSO-d,):
5 55.8, 103.6, 1062, 115.2, 118.5, 1208, 120.7, 121.1, 1224, 1255, 125.8, 127.1,
128.3, 1334, 145.1, 160.9, 177.4.

g

4-Nitro-2-{1-(2-chiorophenyl)-1H-pyrazole-4-carbonyl]phenoxyacetic acid.
Prepared from 6-nitro-3-formyichromone 2-chiorophenylhydrezine and ethyl
bromoacetate according to GP1, GP2 and GP3: LGMS (an10p8): Rt 2.42 min, m/z
401.8 [M + HJ": "H NMR (CDCly): 5 4.83 (s, 2H), 7.01 (d, J = 8.0 Hz, 2H), 7.42-748
(m, 2H), 7.56-7.63 (m, 2H), 8.34-8.40 (m, 2H), 8.5 (s, 2H).

4-Nitro-2{1-{2-bromophenyl)-1H-pyraxcle-4-carbonyllphenoxyacetic acld.
Prepared from 6-nitro-3-formyichromone, 2-bromophenythydrazine and ethyl
bromoacstate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 233 min, mvz
445.9 [M - HT"; "H NMR (CDCl;): 5 4.85 (s, 2H), 7.04 (d, J = 9 Hz, 1H), 7.37-7.81 (m,
4H), 8.32-8.44 (m, 3H), 8.50 (s, 1H).
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4-Bromo-2-{1-(2,8-dichiorophenyi)-1H-pyrazoie-4-carbonyl]phenoxyacetic acid.
Prepared from 8-bromo-3-formyichromonse, 2,6-dichiorophenyihydrazine and ethyl
bromoacetats according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 2.58 min, m/z
488.6 [M + HJ"; '"H NMR (CDCLy): 5 4.72, 6.88 (d, J = 8.9 Hz, 1H), 7.37-7.44 (m, 1H),
7.45-7.52 (m, 2H), 7.59 (d, J= 8.7 Hz, 1H), 7.70 (m, 1H), 8.14 (s, 1H), 8.26 (s, 1H).

e

4-Ethyl-2-{1{2-bromophenyl)-1H-pyrazole-4-carbonyljphenoxyacetic acld.
Prapared from 8-sthyl-3-formyichromone, 2-bromophenylhydrazine and ethyl
bromoacetats according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 2.88 min, m/
428.8 M +H]".

D31

2-[1-(2-Chlorophenyi)-1H-pyrazole-4-carbonyl]-4-isopropyiphenaxyacstic acid.
Prepared from 6-lsopropyl-3-formylchromone, 2-chlorophenylhydrazine and ethyl
bromoacetats according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 2.83 min, m/z
308.8 [M + HJ"; 'H NMR (CDCly): 8 1.28 (d, J = 7.0 Hz, 6H), 2.93 (septet, J= 8.9 Hz,
1H), 4.82 (s, 2H), 7.04 (d, J = 8.5 Hz, 1H), 7.40-7.85 {m, 6H), 8.28 (s, 1H), 8.40 (s,
1H).

45
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{4-Bromo-2-{1-{4-triflucromethoxyphenyl)-1H-pyrazole-4-carbonyl]phenoxy-
acetic acld. Prepared from 8-bromo-3-formyichromone, 4-trifiuoromethoxy-
phenylhydrazine and ethyl bromoacetate according to GP1, GP2 and GP3: LC/MS
(an10p8); Rt 3.24 min, m/z 484.8 [M + H"; '"H NMR (CDCly): 8 4.75 (s, 2H), 6.89 (d, J
= 8,9 Hz, 1H), 7.34 (d, J = 9.0 Hz, 2H), 7.61 (dd, J= 8.9, 2.6 Hz, 1H), 7.67 (m, 1H),
7.72-7.80 (m, 2H), 8.17 (s, 1H), 8.51 (s, 1H); ™C NMR (CDCl): 5 86.5, 115.0, 115.8,
121.4, 122.5, 125.0, 130.8, 132.0, 133.1, 136.0, 137.6, 143.4, 148.6, 148.7, 154.8,
170.8, 187.4.

4-Bromo-2-{1-(2 4-dibromophenyl)-1H-pyrazole-4-carbonyf]phenoxyacetic acid.
Prepared from 8-bromo-3-formyichromone, 2,4-dibromophenylhydrazine according
and ethyl bromoacetate to GP1, GP2 and GP3: LC/MS (an10p8): Rt 3.41 min, m/z
556.4 [M + HJ'; '"H NMR (CDClL,): § 4.75 (s, 2H), 6.92 (d, J=9.0 Hz, 1H), 745 (d, J=
8.5Hz, 1H), 783 (m, 2H), 7.73 (d, J=25Hz, 1H), 792 (d, J=2.1 Hz, 1H ), B.22 (s,
1H), 8.37 (s, 1H).

E

4-Bromo-2-{1-{4-bromo-2-chlorophenyl)-1H-pyrazole-4-carbonyljphenoxyacetic
acid. Prepared from 6-bromo-3-formyichromone, 4-bromo-2-chiorophenythydrazine
and ethyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 3.34
min, mz 512.5 [M + H]"; 'H NMR (CDCh): 5 4.78 (s, 2H), .05 (d. J = 8.6 Hz, 1H),
7.51-7.78 (m, 5H), 8.21 (s, 1H), 8.42 (s, TH).

&
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4-8Bromo-24{1-{2,4,6-trichlorophenyl)-1 H-pyrazole-4-carbonyllphencxyacetic
acld. Prepared from 6-bromo-3-formyichromone, 2,4,6-trichiorophenylhydrazine and
athyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 3.35 min,
m/z502.8 M + HJ"; 'H NMR (CDCla): § 4.91 (s, 2H), 7.05 (d, J = 8.9 Hz, 1H), 7.68 (s,
2H), 7.78 (d, J = 8.5 Hz, 1H), 7.88 (s, 1H), 8.31 (8, 1H), 8.43 (s, 1H), 9.03 (br s, 1H).

o

o

4-Methoxy-2-{1-phenyl-1H-pyrazole-4-carbonyl|phenoxyacetic acid. Prepared
from 8-bromo-3-formyichromone, 2,4-dichiorophenylhydrazine and ethyl )
bromoacetate according to GP'1, GP2 and GP3: LC/MS (an10n8): Rt 2.46 min, m/z
350.9 [M - HJ*; "H NMR (CDC1,): 8 3.81 (s, 3H), 4.77 (s, 2H), 7.02-7.18 (m, 3H), 7.41
(d, J=7.5Hz, 1H), 7.50 (t, J= 8.1 Hz, 2H), 7.73 (d, J= 8.5 Hz, 2H), 8.17 (s, 1H),
8.52 (s, 1H).

i

2-{4-Bromo-2-{1-phenyl-1H-pyrazcle-4-carbonyf)phenoxy]propionic acid.
Prepared from (5-bromo-2-hydraxyphenyi)-(1-phenyt-1H-pyrazol-4-yl)ketone and
ethyl 2-bromoprapionate according to GP2 and GP3: LC/MS (an10p8) Rt 2,51 min,
m/z415 M + HJ": 'H NMR (CDCl): 5 1.85 {d, /= 6.8 Hz, 3H), 4.83 (q, J=B.8 Hz,
1H), 6.96 (d, J = 8.9 Hz, 1H), 7.35-7.43 (m, 1H), 7.46-7.53 (m, 2H), 7.62 (dd, J = 8.9,
2.5 Hz, 1H), 7.70-7.78 (m, 3H), 8.17 (s, 1H), 8.52 (s, tH); 'C NMR (CDCl,): 5 18.8,
75.2, 114.8, 116.7, 120.1, 124.4, 128.3, 130.0, 133.3, 138.2, 138.2, 143.3, 155.0,
173.1, 187.8.
2(S)-{4-Bromo-2-{1-phenyl-1H-pyrazcle-4-carbonyl)-phenoxy]-proplonic acid. (5-
Bromo-2-hydroxyphenyl}-(1-phanyl-1H-pyrazol-4-yi)ketone (100 mg, 0.28 mmol), (R)-
{+)-bromoacetic acid (44 mg, 0.20 mmel) ethyl 2-bromopropionate and K2CO3 (80
mg, 0.58 mmol) in acetone was slimed at room temperature for 16 h. The reaction
mixiure was concentrated and the residue was partitioned between EtOAc and dilute
HC (pH ~1). The organic phase wae dried (Na;S0,) and concentrated, and the

41
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residue was purified by flash chromatography (EtOAc:hepians, 1:1) to yleld 55 mg
{46%) of the title compound: Chiral HPLC (Column: Ciracel OD (0.46 cm x 24 em);
Eluent: isocratic, 85% hexane + 15% 2-propanol + 0.1% TFA; Flow 0.5 mL/min) Rt
15.7 min, >90% e.e. (Racemic material eluates with baseline separation of
enantiomeres: Rt 15.7 and 16.7 min.} MS and NMR spectra cormespond to racemic
material.

- )

2-{4-Bromo-2-[1-{2-chlorophenyl)-1-H-pyrazole-4-carbonyl]phenoxy}proplonic
acid. Prepared from 6-bromo-3-formyichromone, 2-chiorophenylhydrazine and ethyl
2-bromoproplonate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.56 min,
448.9 m/z[M - H]; "H NMR (CDCly): 8 1.65 (d, J= 7.0 Hz, 3H), 4.93 (q, /= 7.0 Hz,
1H), 8.08 (d, J = 8.0 Hz, 1H), 7.41-7.47 (m, 2H), 7.55-7.64 (m, 3H), 7.74 (s, 1H), 8.23
(s. 1H), 8.42 (s, 1H); "*C NMR (CDCh): 6 18.8, 75.4, 115.0, 117.0, 124.1, 128.1,
128.4, 128.8, 130.7, 131.3, 133.8,136.4,138.8,137.3, 143.3, 155.2, 173.5, 188.0.

D39

2-{4-Bromo-2-{1-(2,8-dichlorophenyl}-1H-pyrazole-4-carbonyf]phenoxy}-
proplonic acld. Prepared from 8-bromo-3-formyichromone, 2,8-dichlorophenyl-
hydrazine and ethyl 2-bromopropionate according to GP1, GP2 and GP3: LC/MS
(an10n8): Ri 2.55 min, 482.80 m/z{M - H]"; '"H NMR (CDCly): 8 1.65 (d, J = 6.8 Hz,
3H), 401 (q, J= 6.8 Hz, 1H), 6.83 (d, /= 8.8 Hz, 1H), 7.41-7.53 (m, 3H), 7.62 (dd, J
= 8.0, 2.5 Hz, 1H), 7.74 (d, J= 2.4, 1H), B.17 (s, 1H), 8.28 (s, 1H); *C NMR (CDCl,):
518.8,75.1, 114.0, 118.8, 124.2, 129.3, 130.7, 132.0,133.8, 134.5,135.6, 138.4,
137.8, 143.6, 155.1, 173.8, 187 8.

42



— U \’}

{4-Bromo-2-{1-{2-cyano-phenyl)-1H-pyrazole-4-carbanyijphenoxyjacstic acid.
Prepared from 8-bromo-3-formyichromone, 2-hydrazinobenzonitril (prepared
according %o van der Mey, et al. J. Med. Chem. 2003, 2008-2016) and ethyl
bromoacetate according to GP1, GP2 and GP3: 'H NMR (DMSO-cb): § 4.72 (s, 2H),
7.47{d, J=8B.0 Hz, 1H), 7.36 (L. J=15.1,7.3 Hz, 1 H), 7.8 (m, 4H), .20 (d, J= 8.3
Hz, 1 H), 9.03 (s, 1 H), 5.66 (s, 1H), 13.04 (br s, 1H).

Q

o -

{4-Bromo-2-{1-{2-sthaxyphenyl)-1H-pyrazole-4-carbonyl]phenoxy}acstic acid.
Prepared from 6-bromo-3-formylchromone, 2-ethoxyphenyihydrazine and ethyl 2-
bromoacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 2.33 min, m/z
446.7 [M + HJ"; "H NMR (CDCly): 5 1.47 (t, /= 7.0 Hz, 3H), 4.18 (q, /= 7.0 Hz, 2H),
478 (s, 2H), 697 (d, J= 8.9 Hz, 1H), 7.08 (d, J=8.7 Hz, 2H), 7.38 (i, J= 7.0, 1.8
Hz, 1H), 7.64 (dd, J=8.9, 25 Hz, 1H), 7.78(d, /=25 Hz, 1H), 7.80 (dd, J= 7.8, 1.8
Hz, 1H), 8.22 (s, 1H), 8.65 (s, 1H).

K
D42

{4-Bromo-2-{1-{4-bromo-2-ethyiphenyl)-1H-pyrazole-4-carbonyl]phenoxy)acstic
acld. Prepared from 6-bromo-3-formyichromons, 4-bromo-2-ethyiphenythydrazine
and sthyl bromoacetats according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.78
min, m7z 508.6 [M — HT; 'H NMR (CDCl,): 3 1.18 (td, J=7.8, 2.4 Hz, 3H), 2.58 (qd, J
= 7.8, 1.8 Hz, 2H), 4.77 (s, 2H), 6.04 (d, /= 8.0 Hz, 1H), 7.22 (d, J= 8.5 Hz, 1H),
7.47 (d, J= B.5 Hz, 1H), 7.56 (8. 1H), 7.85 (d, J = 8.7 Hz, 1H), 7.72 (,1H), 8.15 (s,
1H), 8.19 (s, 1H).
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{4-Bromo-2-{1-(2-phenoxyphenyl)-1H-pyrazole-4-carbonyljphenoxy)acetic acid.
Prepared from 6-bromo-3-forrmyichromone, 4-bromo-2-ethylphenylhydrazine and
ethyl bromoecetate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.77 min,
m/z 492.7 [M - HJ; 'H NMR (CDCh): 5 4.75 (s, 2H), 6.85 (d, J = 8.8 Hz, 1H), 7.00-
7.08 (m, 3H), 7.15 (t, J = 7.5 Hz, 1H), 7.20-7.40 {m, 4H), 7.62-7.68 (m, 2H), 7.80 (d, J
= 9.0 Hz, 1H), 8.17 (s, 1H), 8.80 (s, 1H).

5

{4-Bromo-2-{1-{2-methyithicphenyl)-1H-pyrazole-4-carbonyl]phanaxy}acstic
acld. Prepared from 8-bromo-3-formyichromone, 2-methytthiophenythydrazine and
sthyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.28 min,
m/z446.7 M — HT; '"H NMR (CDCl,): 5 2.48 (s, 3H), 4.77 (s, 2H), 6.83 (d, J=8.9 Hz,
1H), 7.28-7.32 (m, 1H), 7.38-7.49 (m, 3H); 7.62 (dd,./ = 0.0, 2.5 Hz, 1H), 7.76 (s,
1H), 8.23 (s, 1H), 8.31 (s, 1H).

-

{4-Bromo-2-4{1-{2-bromo-4-methyiphenyl)-1 H-pyrazole-4-carbonyl]phenoxy)-
acetic ackl. Prepared from 8-bromo-3-formyichromone, 2-bromo-4-methyiphenyl-
hydrazine and etityl bromoacetate according to GP1, GP2 and GP3: LC/MS
(an10nB): Rt 2.47 min. m/z 492.6 [M — HT: '"H NMR (CDCL): 5 2.44 (s, 3H), 4.80 (s,
2H), 6.99 (d, J= 8.9 Hz, 1H), 7.27-7.30 (m, 1H), 7.48 {(d, J= 8.1 Hz , 1H), 7.58 (8.
1H), 7.67 (d, J = 8.0 Hz, 1H), 7.80 (s, 1H), 8.20 (s, 1H), .33 (s, 1H).



2-{4-Bromo-2{1-{4-bromo-2-ethyiphenyl)-1H-pyrazole-4-carbonyilphenoxy}-
propionic acld. Prepared from 8-bromo-3-formyichromone, 4-bromo-2-
sthylphenythydrazine and ethyl bromoacetate according to GP1, GP2 and GP3:
LCMS (an10p8): Rt 2.72 min, n¥z522.6 M + HJ"; 'H NMR (COCl,): 5§ 1.18 (t, J= 7.7
Hz, 3H), 1.67 (d, J = 6.8 Hz, 3H), 259 (q. J=7.5 Hz, 2H), 4.85(q, J= 7.0 HZ 1H),
6.96 (d, J=0.0Hz, 1H), 7.21 {d, J=8.3 Hz, 1H), 747 (d. J= 8.7 HZ . 1H), 7.55 (s,
1H), 7.63 (d, J = 8.0 Hz, 1H), 7.73 (s, 1H), 8.17 (s, 1H), 8.18 (s, 1H).

o -

2-{4-Bromo-2-{1-{2-phencxyphenyi)-1H-pyrazole-4-carbonyljphencxy)proplonic
acld. Prepared from 8-bromo-3-formyichromone, 2-phenoxyphenylhydrazine and
ethyl 2-bromoproplonate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 2.68
min, m/z 508.7 M + HI*; "H NMR (CDCly):  1.85 (d, J = 6.8 Hz, 3H), 4.92 (q, /= 7.3
Hz,1H), 6.96-7.18 (m, 5H), 7.268-7.39 (m, 4H), 7.62 (d, /= 8.8 Hz , 1H), 7.67 (s, 1H),
7.80 (d, J= 1.5 Hz, 1H), B.17 (s, 1H), 8.61 (8, 1H).

S

2-{4-Bromo-2-{1-{2-ethoxyphenyl)-1H-pyrazole-4-carbonyll phenoxy}proplonic
acld. Prepared from 8-bromo-3-formyichromonea, 2-athoxyphenythydrazine and ethyl
2-bromopropionate according to GP1, GP2 and GP3:

LC/MS (an10p8): Rt 2.39 min, nvz 458.7 [M + H["; '"H NMR (CDCL): 5 1.48 (t, J= 7.1
Hz, 3H), 1.88 (d, J= 7.1 Hz, 3H), 4.19 (m,2H), 4.98 (q, J = 6.9 Hz, 1H), 7.02-7.12
(m.3H), 737 (t, J=8.2Hz, 1H), 7.68(d, J=8.9Hz, 1H),7.78 (s, 1H), 7.83 (d, /=
7.9 Hz, 1H), 8.20 (s, 1H), 8.67 (s, 1H).
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D49

2-{4-Bromo-2-{1-{(2-methyithic)-1H-pyrazole-4-carbonyl]phenoxy}proplonic
acld. Prepared from 6-bromo-3-formyichromone, 2-ethoxyphenyihydrazine and ethyl
2-bromopropionate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.56 min,
480.9 m/z[M - HI"; '"H NMR (CDCL): 5 1.71 (d, J = 6.8 Hz, 3H ), 2.46 (s, 3H), 4.96 (q,
J=7.0Hz, 1H), 7.00 (d, J = 8.9 Hz, 1H), 7.29-7.34 (m, 1H), 7.40-7.50 (m , 3H), 7.64
(dd, J= 8.8, 2.5 Hz, 1H), 7.80 (s, 1H), 822 (s, 1H), 8.32 (s, 1H).

£

2-{4-Bromo-2-{1-(2-bromo-4-methyiphanyl)-1H-pyrazole-4-
carbonyf]phenoxy}proplonic acid. Prepared from 6-brorno-3-formylichromone, 2-
bromo-4-methylphenylhydrazine and ethyl 2-bromopropionate according to GP1,
GP2 and GP3: LC/MS (an10n8): Rt 2.74 min, 506.8 m/z [M - H["; '"H NMR (CDCL): 8
1:72{d. J= 7.0 Hz, 3H ), 2.45 (s, 3H), 488 (9, J= 7.0 Hz, 1H), 7.03 (d, J=B.9 Hz,
1H), 7.28-7.30 (m, 1H), 7.46 (d, J= 8.1 Hz, 1H), 7.58 (s, 1H), 7.67 (dd, /=8.9,2.43
Hz, 1H), 7.81 (d, J= 2.6 Hz, 1H), 8.19 {8, 1H), 8.34 (s, 1H).

&

2-{4-Bromo-2-{1-(2 4-dichlorophenyf)-1H-pyrazole-4-carbonyllphenoxy}-
propionie acld. Prepared from 8-bromo-3-formyichromone, 2,4-dichiorophenyl-
hydrazine and ethyl 2-bromoproplonate according to GP1, GP2 and GP3: LC/MS
(an10n8): Rt 2.83 min, 482.8 m/z [M - HI"; '"H NMR (CDCl,): 5 1.50 (d, /= 6.0 Hz, 3H
)1 4.75(q, J=45Hz, 1H), 6.88 (d, J= 8.5 Hz, 1H), 7.40 (dd, /= 8.5, 1.8 Hz, 1H),
7.50 (d, J= 7.5 Hz, 1H), 7.54-7.57 (m, 2H), 7.61 (s, 1H), 8.16 (8, 1H), 8.32 (8, 1H).
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Q.
e

{4-Bromo-2-{1<{2-triflucromethoxyphenyl)-1H-pyrazole-4-
carbanyl{]lphenoxy}acetic acid. Prepared from 6-bromo-3-formyichromone, 2-
triflucromethoxyphenylhydrazine and ethyl bromoacetate according to GP1, GP2 and
GP3: LC/MS (an10nB): Rt 2.43 min, m/z 482.7 [M - HT; 'H NMR (CDCL): § 4.77 (s,
2H), 8.65 (d, J = 8.0 Hz, 1H), 7.45-7.50 (m, 3H), 7.65 (dd, /= 8.9, 2.5 Hz, 1H), 7.73
(d. J= 24 Hz, 1H), 7.82 (s, 1H), 8.23 (s, 1H}, 8.40 (s, 1H).

{241-{2,8-Dichlorophenyl)-1 H-pyrazole-4-carbonyl)-4-sthyiphsnoxy)acetic acld.
Prepared from 6-ethyl-3-formyichromone, 2,8-dichiorophenylhydrazine and ethyl
bromoacetate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.25 min, m/z
416.8 M~ HJ; "H NMR (CDCL): 5 1.28 (t, J = 7.5 Hz, 3H), 2.60 (g, J = 7.7 Hz, 2H),
4.82 (s, 2H), 7.04 (d, J= 8.7 Hz, 1H), 7.38-7.44 (m, 1H), 7.48-7.54 (m, 4H), 8.14 (s,
1H), 8.25 (8, 1H).

5’5‘&

D34

{4-Bromo-2{1-(2,4-dimethyiphenyl)-1H-pyrazole-4-carbonyl] phenoxyjacetic
acld. Prepared from 6-bromo-3-formyichromone, 2.4-dimethyiphenylhydrazine and
sthyl bromoacstate according to GP1, GP2 and GP3: LC/MS (an10nB): Rt 2.41 min,
m/z 428.7 [M — HT; "H NMR (CDCly): 5 2.28 (s, 3H), 2.40 (s, 3H), 4.75 (s, 2H), 6.91

{d. /=80 Hz, 1H), 7.11 (d, J=8.1 Hz, 1H), 7.17 (s, 1H), 7.23 (d, /= 8.1 Hz, 1H),
7.60 (dd. J = B.9, 248 Hz, 1H), 7.71 (s, 1H), 8.15 (s, 1H), 8.22 (s, 1H).

47
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DS5

2-{4-Bromo-2-{1-{2,4-dimethyiphenyl)-1H-pyrazole-4-carbonyi]phenoxy}-
proplonic acld. Prepared from 6-bromo-3-formyichromon, 2,4-dimethyiphenyl-
hydrazine and ethy! 2-bromoproplonate according to GP1, GP2 and GP3: LC/MS
{an10n8): Rt 2.40 min, m/z 442.7 [M — HT; '"H NMR (CDCL): § 1.67 (d, /= 6.9 Hz,
3H), 2.25 (s, 3H), 2.40 (s, 3H), 4.93 (q, J = 6.8 Hz, 1H), 6.97 (d, J = 8.9 Hz, 1H), 7.12
(d.J=8.1Hz, 1H), 7.17 (s, 1H), 7.25 (d, /= 8.1 Hz, 1H), 7.62 (dd, J= 8.7, 1.52 Hz,
1H), 7.73 (s, 1H), 8.15-8.16 (m, 2H).

o

[2-{1-Benzyl-1H-pyrazole-4-carbonyl)-4-bromophenoxyjacetic acid. Prepared
from 8-bromo-3-formyichromone, benzylhydrazine and ethyl bromoacstats according
to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.14 min, m/z 414.7 M - HJ: 'TH NMR
(CDCl,): 8 4.70 (s, 2H), 5.38 (s, 2H), 6.88 (d, J= 8.7 Hz, 1H), 7.28-7.30 (m, 2H),
7.40-7.48 (m, 3H), 7.57 (d, J = 8.9 Hz, 1H), 7.63 (s, 1H), 8.01 (s, 1H), 8.04 (s, 1H).

o
242-{1-Benzyl-1H-pyrazole-4-carbonyl)-4-bromophenoxy]proplonic acid.
Prepared from 8-bromo-3-formyichromona, benzylhydrazine and ethyl 2-
bromopropionate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.16 min,
m/z 428.8 [M - HI; '"H NMR (CDCL): 5 1.50 (d, J= 6.8 Hz, 3H), 4.88 (9. /= 7.1 Hz,

1H), 5.35 (s, 2H), 8.91 (d, J = 8.9 Hz, 1H), 7.30-7.42 (m , 5H), 7.53-7.71 (m, 2H),
8.01 (s, 2H).
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£

{4-Bromo-2-{1-{4-chioro-2-methylphenyl)-1 H-pyrazole-4-carbonyi]phenoxy}-
acetic acid. Prepared from 8-bromo-3-formylchromone, 4-chioro-2-methyiphenyl-
hydrazine and ethyl bromoacetats according to GP1, GP2 and GPA: LC/MS
(an10n8): Rt 2.48 min, m/z 448.7 M — HJ; 'H NMR (CDCL): 5 2.27 (s, 3H), 4.75 (s,
2H), 8.91 (d, J= B8 Hz, 1H), 7.31 (8, 2H), 7.36 (s, 1H), 7.83 (d, J= B.7 Hz, 1H),
7.70 (s, 1H), 8.17 (s, 1H), 8.21 {8, 1H).

o -
D3®

{4-Bromo-2-{1-(2,5-dichiorophenyl)-1H-pyrsxzole-4-carbonyi{jphenoxyjacetic
acld. Prepared from 6-bromo-3-formyichromone, 2,5-dichiorophenythydrazine and
ethyl bromoacetats according to GP1, GP2 and GP_a: LC/MS (an10n8): Rt 2.46 min,
m/z468.6 [M — HJ; '*H NMR (CDCh): 54.78 (s, 2H), 6.82 (d, /= 8.9 Hz, 1H), 7.39
(dd, J= 8.7, 2.44 Hz , 1H), 7.50 (d, J= 8.7 Hz, 1H), 7.61 (dd, J = 8.9, 2.53 Hz, 1H),
7.70 (dd, J= 8.1, 2.38 Hz, 2H), 8.22 (s, 1H), 8.45 (s, 1H).

R

-

{4-Bromo-2-{1-{2-methoxyphenyl)-1H-pyraxoie-4-carbonyl]phencxy)acetic acid.
Prepared from 8-bromo-3-formyichromone, 2-methylphanylhydrazine and ethyl
bromoacstats according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.20 min, m/x
430.7 [M — HT: "H NMR (CDCl): 5 3.98 {s,3H), 4.79 (s, 2H), 8.88 (d, /= 8.9 Hz, 1H),
7.11 (. J=8.2Hz, 2H), 740 (Ld, J= 8.1, 1.5 Hz, 1H), 7.65 (dd, J= 8.9, 2.5 Hz, 1H),
7.78 (d, J = 2.5 Hz, 2H), .18 (s, 1H), 8.60 (8, 1H).
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Dé1

{4-Bromo-2{1(3 4-dichiorophenyl)-1H-pyrazole-4-carbonyl]phenoxy}acetic
acid. Prepared from 6-bromo-3-formyichromone, 3.4-chiorophanylhydrazine and
ethyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.77 min,
m/z 468.6 [M — HJ; 'H NMR (CDChL): 5 4.78 (s, 2H), 6.90 (d, J= 8.7 Hz, 1H), 7.59 (d,
J=81Hz, 1H), 7.64 (d, J= 8.9 Hz, 1H), 7.69 (d, /=243 Hz, 2H), 7.91 (d, /= 2.46
Hz, 1H), 8.18 (s, 1H), 8.53 (s, 1H).

o

2-{4-Bromo-2-{1-{4-chloro-2-mathyiphenyf}-1H-pyrazole-4-carbonyl]phenoxy}-
propionic acid. Prepared from 8-bromo-3-formyichromone, 4-chloro-2-
methylphenylhydrazine and ethyl 2-bromopropionate according to GP1, GP2 and
GP3: LC/MS (an10n8): Rt 2.55 min, m/z 462.7 M — HI; 'H NMR (CDCh): 8 1.65 (d, J
= 8.0 Hz, 3H), 2.28 (s, 3H). 4.92(d, /=6.8 Hz, 1H), 6.95 (d, J= 8.9 Hz, 1H), 7.30 (s,
2H), 7.37 (s, 1H), 7.63 (d, J = 8.9 Hz, 1H), 7.72 (s, 1H), 8.19 (s, 2H).

&

B

2-{4-Bromo-2-{1<{(2,5-dichlorophenyl)-1H-pyrazole-4-carbonyi]phenoxy}-
proplonic acld. Prepared from 6-bromo-3-formyichromane, 2,5-dichlorophenyl-
hydrazine and elhyl 2-bromopropionate according to GP1, GP2 and GP3: LC/MS
(an10n8) Rt 2.51 min, m/z 482.6 [M — HJ; '"H NMR (CDClL): § 1.70 (d, /= 6.8 Hz,
3H), 4.90(q, J= 6.0 Hz, 1H),8.93 {d, /= 9.1 Hz, 1H), 7.40 (dd, J=8.7, 25 Hz, 1H),
7.50(d, J=8.8Hz, 1H), 7.62 (dd, J=8.9,25 Hz, 1H), 7.68 (d, J=2.3 Hz, 1H), 7.71
(d. J= 2.4 Hz, 1H), 8.22 (s, 1H) 8.45 (8, 1H).



- e (S
e
o

2-{4-Bromo-2-{1-{3 4-dichloro-phanyl)-1H-pyrazole-4-carbonyilphenoxy}-
proplonic acld. Prepared from 8-bromo-3-formyichromon, 3,4-dichlorophanyl-
hydrazine and ethyl 2-bromopropionate according to GP1, GP2 and GP3: LC/MS
(an10n8): Rt 2,83 min, m/z 482.6 [M — H]"; 'H NMR (CDCl): 5 1.83 (d, /= 6.8 Hz,
3H), 4.93 (g, J = 6.9 Hz, 1H), 8.82 (d, J = 9.03 Hz, 1H), 7.65-7.85 {m, 3H), 7.70
(s.1H), 7.83 (d, J = 2.25 Hz, 1H), 8.20 (s, 1H), 8.57 (s, 1H).

S

2-{4-Bromo-2-{1-{2-methoxyphenyl)-1H-pyrazole-i-carbonyilphenoxy)propionic
acid. Prepared from 8-athyl-3-formyichromone, 2,6-dichicrophenylhydrazine and
ethyl 2-bromoproplonate according 1o GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.23
min, mvz 444.7 [M — HT; "H NMR (CDCh): 5 1.68 (d, J=7.0 Hz, 3H), 3.85 (s, 3H),
4.95(d, J=7.0 Hz, 1H), 6.99 (d, J = 8.7 Hz, 1H), 7.10 (d, J = B.5 Hz , 1H), 7.14 (s,
1H), 7.37-7.43 (m,1H), 7.63 (dd, J = 8.9, 28 Hz, 1H), 7.77 (s, 1H), 7.79 (s.1H), 8.18
(s, 1H), 8.82 (s, TH). '

a

e

[4-Amino-2-{1-phenyi-1H-pyrazole-4-carbonyl)phencxy]acetic acld. A mixtire of
athyl 4-nitro-2-{phenyl-1H-pyrazoie-4-carbonyl)phenoxyacetate (190 mg, 0.48 mmol)
and 10% Pd/C (100 mg) in MeOH (50 mL) was stirmed under an atmosphere of
hydrogen of 12 h, then fitered through a pad of celite and concentrated, and the
product was hydrolyzed according to GP3 fo give the title compound.

51
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Der

{4-Bromo-2-{1-{4-bromo-2-chlorophenyl)-1H-pyrazole-4-carbonyi]phenoxy}-
acetic acld. Prepared from 6-bromo-3-formyichromone, 4-bromo-2-chlorophenyl-
hydrazine and ethyl bromoacetate according to GP1, GP2 and GP3: LCMS

(an10n8): Rt 2.57 min, m/z 526.6 [M — HT; '"H NMR (DMSO): 5 1.31 (d, /= 6.8 Hz,

3H), 4.64 (q, J= 8.8 Hz, 1H), 8.92 (d, /= 8.9 Hz, 1H), 7.53 (d, /= 2.5 Hz, 1H), 7.50

(d. J= 8.5 Hz, 1H), 7.66 (dd, J=9.0, 2.5 Hz, 1H), 7.78 (dd, J=8.5, 2.3 Hz, 1H), 8.04
{d. J= 2.1 Hz, 1H), 8.22 (s, 1H), 8.77 (s, 1H).

Dés Tl""

2-{4-Bromo-2-{1-{2,4,6-trichlorophenyl)-1H-pyrazole-4-carbonyf]phenoxy}-
proplonic acld. Prepared from 8-bromo-3-formyichromone, 2.4,6-
trichlorophenyhydrazine and ethyl 2-bromopropionate according to GP1, GP2 and
GP3: LC/MS (an10n8); Rt 2.81 min, m/z 516.8 [M - H]*; '"H NMR (DMSOY): § 1.33 (d,
J=8.8Hz, 3H),4.94(q.J=7.0Hz, 1H),8.92(d, J=8.2Hz, 1H), 7.54 (d, J= 24
Hz, 1H). 7.66 (dd, J= 8.9, 2.5 Hz, 1H), 7.99 (s, 2H), 6.28 (s, 1H), 8.72 (s, 1H).

De9

2-{4-Bromo-2-[1<{2.4-dibromophenyl)-1H-pyrazole-4-carbonyllphenoxy}-
proplonic acid. Prepared from 6-bromo-3-farmyichromone, 2,4-dibromo-
phenyhhydrazine and ethyl 2-bromoproplonate according to GP1, GP2 and GP3:
LC/MS (an10p8): Rt 2.87 min, m/z 572.7 [M + HI*; '"H NMR (DMSO): § 1.32 (d, J=
6.8 Hz, 3H), 4.83 (q, J = 6.8 Hz,1H), 6.81 (d, /= 8.9 Hz, 1H), 7.54 (dd, /= 8.3, 2.3
Hz, 2H), 7.66 (dd, J= 8.9, 2.5 Hz, 1H), 7.78 (dd, /= 8.6, 22 Hz, 1H), 8.15(d, J=21
Hz, 1H), 8.21 (s, 1H), 8.72 (8, 1H).
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2

{4-Bromo-2-{1-(2,6-diethyi-phenyl)-1H-pyrazcle-4-carbonyl]phenaxy}acstic acid.
Prepared from 6-bromo-3-formyichromone, 2,8-dlethyiphenylhydrazine and ethyl
bromoacetate acconding to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.54 min, m
457.0 [M - H]"; "H NMR (CDCh): & 1.27 (t, J = 7.3 Hz, 8H), 2.35 (q, J = 7.3 Hz, 4H),
4.82 (3, 2H), 8.99 (d, J = 8.9 Hz, 1H), 7.28 (d, J = 7.5 Hz, 2H), 7.48 (m, 1H), 7.67 (m,
1H), 7.70 (s, 1H), 8.11 (s, 1H), 8.27 (s, TH), B.87 (br s, TH).

{4-Bromo-2-{1-(2,6-dimethyiphenyi)-1H-pyraxole-4-carbonyilphenoxy}acstic
acid. Prepared from 8-bromo-3-formyichromone, 2,6-diethyiphenylhydrazine and
ethyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.27 min,
m/z428.9 M- HJ"; "H NMR (CDCh): 8 2.07 (s, 6H), 4.74 (s, 2H), 6.1 (d, J= 8.7 Hz,
1H), 7.18 (d. J = 7.3 Hz, 2H), 7.25-7.35 (m, 1H), 7.55-7.66 (m, 1H), 7.71 (s, 1H), 8.06
(s, 1H), 8.23 (8, 1H), 8.91 (br s, 1H).

Vo)
D72 ﬁ‘l"‘

{4-Bromo-2-{1-{2-ethyl-8-methylphenyl)-1H-pyrazole-4-carbonyl]phenoxy}acstic
aclkd. Prepared from 8-bromo-3-formyichromone, 2-ethyl-8-methyiphenylhydrazine
and ethyl bromoacetate according to GP1, GP2 and GP3: LC/MS (an10n8): Rt 2.43

min, m/z 443.0 [M - HI"; "H NMR (CDChL): & 1.12 {t, J= 7.8 Hz, 3H), 2.05 (s, 3H),
2.33(q, J= 7.8 Hz, 2H), 4.76 (s, 2H), 6.94 (d, J= 8.7 Hz, 1H), 7.14-7.25 (m, 2H),
7.31-7.41 (m, 1H), 7.58-88 (m, 1H), 7.72 (s, 1H), 8.08 (s, 1H), 8.22 (s, 1H), 8.93 (br
s, 1H).
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&

{4-Bromo-2{1-(2-lsopropyiphenyl)-1H-pyrazole-4-carbonyljphenoxy)acstic
acld. Prepared from 6-bromo-3-formyichromona, 2-ethyl-8-methylphenythydrazine
and ethyl bromaacetate according to GP1, GP2 and GP3: LC/MS (an10p8): Rt 2.76
min, m/z 444.9 {M + HI*; 'H NMR (CDCI3-d): 3 1.22(d, J=6.5 Hz, BH), 2.89 (septet.
J=86.1 Hz, 1H), 4.76 (s, 2H), 6.92 (d, J = 8.7 Hz, 1H), 7.30 (s, 2H), 7.40 (s, 2H),
7.82(d, 1H), 7.72 (s, 1H), 8.15 (s, 1H), 8.20 (s, 1H), 8.62 (br &, 1H).

074 70

[4-Ethoxy-2-{1-phenyl-1H-pyrazole-4-carbonyl)phenoxyjacetic acid. Prepared
from 6-ethoxy-3-formyichromone, phenylhydrazine and ethyl broroacatate according
to GP1, GP2 and GP3: LC/MS (an10p8): Rt 1.97 min, m/z 387.1 M + HI"; 'H NMR
(CDCla): 5 1.43 (t, J= 6.8 Hz, 3H), 4.03 (q, /= 6.9 Hz, 2H), 4.78 (s, 2H), 7.01-7.13 °
(m, 2H), 7.15 (s, 1H), 7.38-7.43 (m, 1H), 7.46-7.57 {m, 2H), 7.71-7.75 (m, 2H), 8.18
(s, 1H), 8.50 (s, 1H).

e

[4-Butyl-2-(1-phenyl-1H-pyrazole-4-carbonyf)phenoxy]jacetic acid. A solution of
ethy! {4-bromo-2-{1-phenyl-1H-pyrazole-4-carbomyl)phenoxyjacetate (472 mg, 1.1
mmof), 1-butylboronic acld (102 mg, 1.0 mmol) and Pd (dppf)Ck: (72 mg. 0.05 mmol)
in THF (10 mL) and water (1 mL) under argon was reficed for 24 h. The reaction
mixture was exiracted with CH,Cl,, the organic phase was filtered through cellte and
concantrated, and the residue was purified by flash chromatography (SiO2,
EtOAc:heptane, 1:10 to 1:1). The purest fraction was concentrated (~10 mg), and the
residua wag hydrolysed according to GP3: LC/MS (an10p8): Rt 2.50 min, m/x 379.1
[M + HJ*; "H NMR (CDCl,): 5 0.88 (t, J = 7.5 Hz, 3H), 1.29 (m, 2 H), 1.48 (m, 2 H),



WO 2005/115382 PCT/EPF2005/005884

2.48 (m, 2H), 4.51 (s, 2 H), 6.84 (m, 1 H), 7.14 (m, 1 H), 7.30 (m, 2H), 7.42 (m, 2H),
7.65 (m, 2H), 7.87 (s, 1H), 8.46 (s, TH).

.B?“l‘"

D78
{4-Bromo-2-{1-{2-chloro-8-methyiphenyl)-1H-pyrazole-4-carbonyf]phenoxy)-
acetic acld. Prepared from 6-bromo-3-formyichromone, 2-chioro-8-methyl-
phenylhydrazine and ethyl bromoacstats according to GP1, GP2 and GP3: LC/MS
(an10p8): Rt 2.49 min, m/z 450.8 [M + H]"; "H NMR (CDCly): 5 2.18 (s, 3H), 4.80 (s,

2H), 6.98 (d, J= 9.1 Hz, 1H), 7.30 (m, 1H), 7.34-7.40 (m, 2H), 7.68 (d, 1H), 7.77 (m,
1H), 8.13 (s, 1H); 8.24 (s, 1H).

D77 Tlﬂ

2-{4-Bromo-2-{1(2,6-dimethylphenyl)}-1H-pyrazole-4-carbonyijphenoxy}-
proplonic acld. Prepared from 6-bromo-3-formyichromone, 2,6-dimethyl-
phenylhydrazine and ethyl 2-bromoproplonate according to GP1, GP2 and GP3:
LC/MS (an10nB): Rt 2.55 min, m/z 440.9 M - H]": 'H NMR (CDCb): & 1.88{d, J=6.8
Hz, 3H), 211 (s,6H), 494 (q, J=7.0Hz 1H), 897 (d,J=8.9Hz, 1H), 719 (d, J=
7.5 Hz 2H), 7.28-7.32 (m, 1H), 7.63 (d, J= 8.1 Hz, 1H), 7.75 (m, 1H), 8.05 (s, 1H),
8.22 (g, 1H).

D78
2-{4-Bromo-2-1-{2,0-disthyiphenyl)-1H-pyrazcle-4-carbonyli]phenoxy}proplonic
acid. Prepared from 6-bromc-3-formyichromone, 2,8-dlethyiphenythydrazine and
sthyl 2-bromopropionate according to GP1, GP2 and GP3: LC/MS (an10n8). Rt 2.85
min, m/z 469.0 [M - HI*; 'H NMR (CDCly): 5 1.08-1.21 (m, 6H), 1.69-1.78 (m, 3H),
2.18-2.48 (m, 4H), 2.67 (s,1H), 4.97 (q, J= 6.8 Hz 1H), 6.84 (d, J= 8.0 Hz, 1H), 7.00
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(d, J=9.0Hz 1H),7.24 (d, J=7.7Hz, 1H), 7.42 (d, J= 8.1 Hz, 1H), 765 (d, J= 9.0
Hz, 1H), 7.77 (s, 1H), 7.86 (s, 1H), 8.08 (s, 1H), 8.22 (s, 1H).

2-{4-Bromo-2-{1-{2-isopropyiphenyl)-1H-pyrazole-4-carbonyl]phencxy}-
proplonic acld. Prepared from 8-bromo-3-formyichromone, 2,6-diethyl-
phenyihyydrazine and ethyl 2-bromopropionate according to GP1, GP2 and GP3:
LC/MS (an10p8): Rt 2.54 min, m/z 459.0 M + HI*; '"H NMR (CDCl,): 8 1.18-1.27 (m,
TH), 1.87 (d. J = 7.0 Hz, 2H), 4.82 (3, /= 6.8 Hz, 1H), 6.98 (d, J= 8.9 Hz, TH), 7.27-
7.53 (m,4H), 7.58-7.87 (m, 1H), 7.73 (s, 1H), 8.17 (s, TH), 8.20 (s,1H).

-0

O

{4-Bromo-2{1-(3,5-dichloropyridin-4-yi)-1H-pyrazole-4-carbonyllphenoxy)acetic
acld. Prepared from 6-bromo-3-formyichromons, 2,8-dichioropyridine-4hydrazine
and ethyl bromoacetata according to GP1, GP2 and GP3; LC/MS (an10n8): Rt 2.08
min, m/z 480.8 [M - HT 'H NMR (DMSO-dg): 5 4.75 (s, 2H), 7.05 (d, J= 8.1 Hz, 1H),
7.58 (s, 1H), 7.84 (d, J = 0.1 Hz, 1H), 8.32 (s, 1H), 8.77 (s, 1H), 8.93 (s, 2H).

Dé1
{4-Bromo-2-{1-{4-triflucromethyiphenyl)-1H-pyrazole-4-carbonyl]phenoxy}-
acstic acld. Preparad from 8-bromo-3-formyichromone, 4-frifluoromethylphenyl-
hydrazine and ethyl bromoacatats according to GP1, GP2 and GP3: LC/MS
(an10n8): Rt 2.88 min, m/z468.9 M - HJ; '"H NMR (CDCL): 5 4.78 (s, 2H), 6.92 (d,
" J=88Hz, 1H), 7.65(d, J= 8.9 Hz, 1H), 7.71 (s, 1H), 7.78 (d, J = 8.9 Hz, 2H), 7.61
(d, J= 8.9 Hz, 2H), 8.23 (s, 1H), 8.65 (s, 1H).
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Da2

[4-Bromo-2-{1-naphthalen-1-yi-1H-pyrazole-4-carbonyl)phencoxyjecetic acid.
Prepared from 6-bromo-3-formyichromone, 1-naphtylhydrazine and ethyl
bromoacetate according to GP1, GP2 and GP3: LC/MS (an10pB): Rt 2648 min, m/z
451.0 M + H]*; 'H NMR (CDCL): 8 4.78 (s, 2H), 8.83 (d, J = 8.85 Hz, 1H), 7.52-7.68
{m, 8H), 7.73-7.82 (m , 2H), 7.93-8.05 (m, 2H), 8.33 (s, 1H), 8.38 (s, 1H).

PRl AP v

A mixture of athyl 2-(2-bromoacetyl)phenoxyacetate (0.1 mmol) and amide (X = O) or
thicamide (X = S) (2.5 mmol) was heated neat In the microwave for 3 hours at 140
°C. After cooling, the solid residue was partitoned between EtOAc and saturated aqg.
NaHCO,. The phases were saparated and the organic phase was dried (MgSO,) and
concentrated in vacuo. The crude solid was purifiad by fiash chromatography to give
the corresponding oxazole or thiazole derivative.

e

{2-Acetyl-4-bromophenoxy)acstic acld ethyl ester Prepared from 5-bromo-2'-
hydroxyacetophenone (2 g, 8.3 mmol) and ethyl bromoacetate (1.03 mL, 8.3 mmol)
according to GP2 io give the title compound as a white solid (2.64 g, 8.7 mmol, 84%):
LC/MS (an10p8) Rt 3.3 min, m/z 301 [M + H]"; '"H NMR (CDCly): 6 1.32 {t, 3H), 271
(s, 3H), 4.30 (q, 2H), 4.72 (s, 2H), 6.76 (d. 1H), 7.55 (dd, 1H), 7.88 (s, 1H).

e

57
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[4-Bromo-2-{2-bromoacstyl)phenoxyjacetic acid ethyl ester. To a cooled (0 °C)
solution of (2-acetyl-4-bromophenoxy)acetic acid ethyl ester (2.5 g, 8.3 mmoal) In
CHCls (25 mL) was slowly added bromine (425 ul, 8.3 mmol). After completion the
reaction mixture was allowed to stir at room temperature for 1 hour. The mixture was
partitioned batween CH;Cl; and brine. The organic phass was washed with brine,
dried (MgSQO,) and concentrated in vacuo to give the fitle compound as a whita solid
(267 g, 7.8 mmol, 84%): 'H NMR (CDCl): 8 1.35 (t, 3H), 4.32 (q, 2H), 4.75 (s, 2H),
4.76 (s, 2H), B.77 (d, 1H), 7.60 (dd, 1H), 7.97 (s, 1H)

D83

[4-Bromo-2-(2-phenyloxazol-4-yl)phenoxyjacetic acld. Title compound was
prepared from [4-bromo-2-(2-bromoacetyi)phenoxylacetic acid etiry! ester and
benzamide according to GPS and GP3: LG/MS (an10p8) Rt 2.8 min, m/z 374/376 (M
+HJ".

D84 B

{4-Bromo-2-[2-{4-methoxyphenyl)oxazol-4-yljphenoxy}acetic acid. Title
compound was prepared from [4-bromo-2-(2-bromoacetyl)phenaxylacetic acid ethyl
ester and 4-methoxybenzamide according to GP5 and GP3: LG/MS (an10p8) Rt 2.61
min, m/z 404 M + HJ".

D8S
{4-Bromo-24{2-{4-chlorophenyf)oxazol-4-yljphenoxy}acetic acld. Title compound

was prepared from [4-bromo-2-(2-bromoacetyl)phenoxylacetic acid sthyl ester and 4-
chicrobenzamide according to GPS and GP3: LC/MS (an10p8) Rt 2.80 min, m/x
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407.7 M + H"; "H NMR (CDClL): § 4.88 (s, 2H), 7.09 (d, 1H), 7.48 (d, 1H), 7.64 (d,
2H), 8.08 (d, 2H). 8.20 (s, 1H), 8.89 (s, 1H), 13.2 (br &, 1H).

{4-Bromo-2-{2-{3-methoxyphenyljoxazol-4-yl]phenoxyjacstic acid. Title
compound was prapared from [4-bromo-2-{2-bromoacetyl)phencxy]acetic acid ethyl
ester and 3-methoxybenzamide according to GPS and GP3: LC/MS (an10p8) Rt
2.68 min, mz 404 [M + HJ"; '"H NMR (CDCl,): & 3.87 (s, 1H), 4.89 (s, 2H), 7.00 (m,
2H), 7.4-7.7 (m, 4H), 8.22 (s, 1H), 8.88 (s, 1H), 13.3 (br s, 1H).

o

D87 .
{4-Bromo-2-{2-{4-ethoxyphanyl)oxazol-4-yljphenoxy}acetic acid. Title compound
was prepared from [4-bromo-2-(2-bromoacatyl)phenoxy]acetic acid ethy! ester and 4-
athylbenzamide according to GPS and GP3: LC/MS (an10p8) Rt 2.80 min, mvz
418/420 M + H]*; 'H NMR (CDCL): 3 1.36 (t, 3H), 4.10 (q, 2H), 4.88 (s, 2H), 7.07 (m,
aH), 7.47 (d, 1H), 8.00 (d, 2H), 8.20 (s, 1H), 8.82 (s, 1H), 13.4 (br s, 1H).

. 2

[2<(2-Benzyloxazol-4-yl)-4-bromophenoxyjacetic acid. Title compound was
prepared from [4-bromo-2-(2-bromoacetyl)phencxylacetic acid ethyl ester and 2-
phenylacstamide according to GP5 and GP3: LC/MS (an10p8) Rt 2.47 min, m/z 388
[M + HI'; '"H NMR (CDCl): 6 4.22 (s, 2H), 4.84 (s, 2H), 7.04 (d, 1H), 7.25 (m, 5H),
7.43 (d, 1H), 8.08 (s, 1H), 8.68 (s, 1H), 13 (br s, 1H).
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Ko

{4-Bromo-2-{2-{3-methoxybenzyljoxazol-4-yl]phenoxy}acstic acld. Title
compound was prepared from [4-bromo-2-(2-bromoacetyl)phenoxyjacetic acid ethyi.
esier and 2-(3-mathoxyphenyl)acetamide according to GPS and GP3: LC/MS
{an10p8) Rt 2.45 min, mz 418 [M + H]".

D80

{4-Bromo-2{2-(2-chloro~4-flucrobenzyljoxarol-4-yifiphenoxy}acstic acid. Tile
compound was prepared from [4-bromo-2-(2-bromoacetyl)phenoxy]acetic acld sthyl
ester and 2-(2-chloro-4-flucrophenyl)acetamide according to GP5 and GP3: LG/MS
(an10p8) Rt 2.75 min, m/z 440 [M + H]".

D91
{4-Bromo-2-{2-{2,6-dIchiorobenzyl)oxazol-4-ylphenoxyjacetic acid. Title
compound was prepared from [4-bromo-2-(2-bromoacetyl)phenoxyjacstic acld ethyl

aster and 2-(2,68-dichlorophenyljacatamide according to GPS and GP3: LC/MS
(an10p8) Rt 2.75 min, m/z 456/458/480 M + H[".

. E

{4-Bromo-2-{2-{4-methoxybenzyl)oxazol-4-yljphenoxyjacstic acid. Title
compound was prepared from [4-bromo-2-(2-bromoacetyl)phenoxylacetic acid athyl
ester and 2-{4-methoxyphenyi)acetamide according to GP5 and GP3: LC/MS
(an10p8) Rt 2.40 min, m/z 418 [M + HI"; *H NMR (CDCh): § 3.72 (s, 3H), 4.14 (s,
1H), 4.85 (s, 1H), 6.92 (m, 2H), 7.02 (d, 1H), 7.2 (d, 1H). 7.23 (d, 1H), 7.44 (d. 1H),
8.05 (s. 1H), 8.67 (s, 1H), 13.2 (br s, 1H).
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[4-Bromo-2-(2-phenyithiazol-4-yl)phenoxyjacetic acid. Tile compound was
prepared from {4-bromo-2-{2-bromoacetyl)phenaxylacetic acid ethyl ester and
thiobenzamide according to GPS and GP3: LC/MS (an10p8) Rt 2.69 min, m/z 380 M

+HJ'.

L

{4-Bromo-2{2-{4-chloroberzyl)thiszol-4-yjphenoxy)acetic acld Titla compound
was prepared from [4-bromo-2-{2-bromoacstyl)phenoxylacetic acld ethyl ester and 2-
(4-chiorophenyl)thioacetamide acconding to GP5 and GP3: LC/MS (an10p8) Rt 2.60
min, m/z 360 M + HT"; '"H NMR (CDCly): & 4.42 (s, 2H), 4.86 (s, 2H), 7.08 (d, 1H),
7.45 (m, 5H), 8.33 (s, 1H), 8.41 (s, 1H), 13.2 (br 5, 1H).

General synthetic routs V

hava

movea . .

é’ J“ggg‘ i e

General procedure 8 (GP8)
Synthesis of carbonyithiazoles

A midure of the thicamide (1.0 mmol) and N,N-dimethylformamide dimethylacetal
(1.2 mmol) was stirred for 1 hour at room temperature under argon. The volatile
materiale were removed under reduced pressure without heating to give the
comeaponding N'-thivaroylformamidine which was usad without further purification in
the next step.

61
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To a solution of the ethyl 2-(2-bromoacetyl)phanoxyacetate (1 mmol) and the N'-
thioaroyiformamidine (1 mmo!) in benzene (2.6 mL) was added an axcess of
triathylamine (5 mmol). After stiring overnight at room temperature, solvent was
removed in vacuo. The residue was partitioned betwean E1OAc and satureated aq.
NaHCO,. The organic phase was dried (MgSO,) and concentrated in vacuo. The
crude material was purified by flash chromatography to give the thicamide.

%

[4-Bromo-2-{2-phenylthiazole-5-carbonyl)phenoxyjecetic acid. Title compound
was prepared from [4-bromo-2-(2-bromoacetyl)phanoxylacetic acld ethyl ester and
thiobenzamide according to GP8 and GP3: LC/MS (an10p8) Rt 2.44 min, m/z 418
[M + HT".

General synthetic route Vi

ﬁ@—*ﬂ-ﬁﬁug&- e

General procedure 7 (GP7)

Synthesls of oxazole

A mbdure of benzamide (1.0 mmol} and 2-bromoacetophenone (0.5 mmol) was
heatad neat in an Emrys Optimizer microwave oven for 3 hours at 140 °C. Aftar
cooling EtOAc and CH.Cl; were added and the formed precipitate was filtered off.
The fillrate was concentrated in vacuo and purified by flash chromatography to give
the commesponding oxazole.

Intermediate-11 VB-;J“

{4-Bromo-2-carbamoyiphenoxy)acstic acid ethyl ester. Prepared from
bromosalicylamide and ethy! bromoacstats according GP2: *H NMR (CDCL): 8 1.35
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{t. 3H), 4.34 (q. 2H), 4.73 (s, 2H), 5.87 (br s, 1H), 6.76 (d, 1H), 7.58 (d, 1H), 8.33 (br
s, 1H), 8.39 (s, 1H).

L.

[4-Bromo-2-{4-phenyl-oxazcl-2-yl)-phenoxy]acetic acld. Title compound was
prepared from (4-bromo-2-carbamoyiphenoxy)acetic acld ethyl ester and 2-
bromoacstophenone according to GP7: LC/MS (an10p8) Rt  2.32 min, m/z 374/376
M+HP.

General synthetic route Vi

eyl

oo
F 2 e

General procedure 8 (GP8S):

Synthesis of hydroximic sdld chioride

To a solution of the aldoxime (1.0 mmol) In CHzCl; (1.7 mL) was added N-
chiorosuccinimide (1.0 mmol) in one portion. The reaction mbdure was stimed for 3
hours at room temperature undar an argon atmosphere. Water was added. The
phases were separated. The organic phase was dried (MgSO,) and concentrated in
vacuo fo give the comesponding hydraxdmic acld chloride derivative which was used
without further purification. )

General procedure 8 (GPS):

Synthesis of ispxazole

To a solution of the hydroxdmic ackl chioride (1.0 mmol) and (4-bromo-2-propynoyi-

phanoxy)acetic ackd ethyl ester (1.0 mmol) in dry CH;Cl; (3.7 mL) was slowly added
a solution of Et;N (1.0 mmol) in dry CHyCl; (0.8 mL) over a period of 4 hours {(use of
ayringe-pump). After completion of the addition, the reaction mbdure was washed
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with water, brine, dried (MgSO,) and concentrated in vacuo. The crude il was
purified by fiash chromaiography to give the cormesponding isaxazol derivative.

Synthesls of Intermediate-12

B e
Ko

(4-Bromo-2-formyiphenoxy)acetic acld ethyl ester. Prepared from 5-bromo-2-
hydroxybenzaldehyde according GP2: LC/MS {an10p8) Rt 3.45min, m/z 287 [M +
HI*; 'H NMR (CDChL): 5 1.28 (t, 3H), 4.25 (q, 2H), 4.74 (s, 2H). 8.79 (d. 1H), 7.80 (d
1H), 7.04 (s, 1H), 10.46 (s, 1H)
[4-Bromo-2-{1-hydroxy-3-trimethylsilanylprop-2-ynyl)phenoxyjacetic acid ethyi
ester. To a cooled (-78 °C) eclution of (frimethyisilyl)acetyiene (3.83 g, 40.0 mmol) in
dry THF (40 mL) was slowly added a 2.5 M solution of butylithium in hexanes (14.54
mL, 38.36 mmol). After stirring for 30 minutes at -78 °C, the mixture was tranaferred
to a cooled (-78 °C) solution of (4-bromo-2-formyiphsnoxy)acetic acid ethy| ester
(10.44 g, 36.38 mmol) In dry THF {120 mL). Upon complation, the reaction mixture
was stirred at -78 °C for 45 minutas. Saturated aq. NH,CI (40 mL) was slowly added
to the reaction mixture followed by ELO (40 mL). The quenched reaction mbxire was
allowed to warm up to room tamperature. The phases were separated and the
aqueous phase was extracted with Et;O (2x). The combined onganic phases were
washed with brine, dried (MgSO,) and concentrated in vacuo. The crude oll was
purified by column chromatography (SIO.), then was stirred for 90 min with
polystyrane-supported trisamina (P8-Trisamine, 4.17 mmolig, 8 g) In CH.Cl; (180
mL). The resin was filtered off and the filirate wae concentrated i vacuo to give the
title compound as pale yellow oll (7.6 g, 19.7 mmol, 54%). LC/MS (an10p8) Rt
4.30min, m/z 408 [M + Na]"; "H NMR (CDCl,): 8 0.24 (s, 8H), 1.31 (t, 3H), 4.27 (g,
2H), 4.71 (s, 2H), 5.79 (s, 1H), 8.74 (d, 1H), 7.38 (dd, 1H), 7.79 (d, 1H).
[4-Bromo-2-(3-trimethyisilanyipropynoyl)phenoxylacstic acid sthyl ester. Toa
solution of [4-bromo-2-{1-hydroxy-3-timethyisilanyiprop-2-ynyl)phenoxylacetic acid
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ethyl ester (0.95 g, 2.48 mmol) in CH,Cl, (10 mL) was added activated MnO, in 2
portions (1.5 g + 1 g), and the reaction was stimed for 80 min. The solid was filtered
off through a celite pad and the filtrate was concentratad in vacuo to give the title
compound as yellow ofl (0.83 g. 2.16 mmol, 87%). LC/MS (an10p8) Rt 4.70min, m/z
383 [M + HJ*; 'H NMR (CDCh): 5 0.30 (s, 89H), 1.30 (t, 3H), 4.27 (g, 2H), 4.72 (s, 2H),
6.81 (d, 1H), 7.58 (dd, 1H), 8.10 (s, 1H).

{4-Bromo-2-propynoyiphenoxy)acetic acid ethyl ester. To a solution of [4-bromo-
2-(3-trimethyislianyipropynoyl)phencxyjacetic acid ethyl ester (0.83 g, 2.16 mmol) in
methanol (20 mL) was added a 0.1M aqueous solution of Na.B,0y (10 mL). After
stirring for 2 - 3 minutes at room temperature, ELO and 1N eq. HC! were added. The
phases were separatad, and the organic phase was washed with brine, dried
(MgSO0,) and concentrated /n vacuo to give the titte compound as yellow ofl which
crystalitzad upon standing (0.85 g, 2.09 mmol, 88%). LC/MS (an10p8) Rt 3.58min,
m/z 311 (M + HI"; '"H NMR (CDCL): 5 1.31 {t, 3H), 3.45 (s, 1H), 4.27 (q, 2H), 4.74 (s.
2H), 8.83 (d, 1H), 7.81 (dd, 1H), 8.14 (d, 1H).

D97
[4-Bromo-2-{3-phenylisaxazole-3-carbonyl)phencxy]acstic acld Title compound
was prepared from benzalddoxime and (4-bromo-2-propynoyiphenoxy)acstic acid

ethyl ester according to GP8 and GP8: LC/MS (an10n8) Rt 3.07 min, m/z 400 [M -
HT; 'H NMR (DMSOY): 5 4.77 (s, 2H), 7.13 (d, 1H), 7.53 (m, 3H), 7.73-7.92 (m, 5H).

{A-Bromo-2-[3-(2,8-dichloro-phenyl)isoxazele-S-carbonyl]phenoxy)acetic acld
Title compound was prepared from 2,6-dichiorobenzalddoxime and (4-bromo-2-
propynoyiphenoxy)acetic acid ethyl ester according to GP8 and GPS: LC/MS
(an10n8) Rt 2.74 min, m/z 471.9 [M + HJ".
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General Synthetic Route VIl
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General procedure 10 (GP10)

Synthesls of amidoximes

Sodium (1.25 mmol) was added to dry methanol (1mi) to give solution A.
Hydroxylamine hydrochloride (1.2 mmol) was dissolved in dry methanol (1mL) to give
solution B. Solution A and B were mixed, cooled in an Ice-bath and filtered. To the .
filtrate was then added the nilrile {1 mmol) and the reaction mixture was stimed over
night at room temperature. The solvent was removed /n vacuo to give the
comresponding amidoxime. The compound was purified over sllica gel
chromatography (EtOAc/Heplane: 1/2) or used without further purification.

General procedure 11 (GP11)

Synthesis of oxadiazoles

To a solution of sodium (3.3 mmol) In dry ethanol (10 mL) were successively added
the amidoxime (1.15 mmol), molecular sioves (1g) and methyl benzoate {1 mmol).
After stiring for 12 h under reflux, the reaction mixture was cooled and filtered
through a celite pad. The celite pad was washed with methanol and CH;CL. The
solvent was removed /n vacuo and the residue wae stimed with water. The precipitate
was filtered off and dried to give the cormesponding oxadiazole. The compound was
purified over slica gel chromatography (EtOAc:Heptane, 1:2) or used without further
purification in.
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Desg

[4-Bromo-2-(3-phenyi-{1,2,4]oxadlazel-5-yi)phenoxy]acetic acid. Title compound
was prepared from 5-bromo-2-hydraxybenzolc acid methyl ester and banzonltrile
according to GP10, GP11, GP2 and GP3: LC/MS (an10n8): Rt 2.41 min, m/z 373.4
[M - HT; '"H NMR (DMSO-dy): &8 4.87 (8, 2H), 7.2 (d, 1H), 7.62 (8, 3H), 7.82 (d, 2H),
8.10 (d, 1H), 8.2 (s, 1 H).

.o

{4-Bromo-2-[3-{4-flucro-phenyl)-{1,2 4]oxadiazol-3-yilphenoxy}acetic ackl. Title
compound was prepared from 5-bromo-2-hydroxybenzoic acid methy! ester and 4-
flucrobenzonitrile according fo GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 2.49,
m/z 381.4 M- HJ. )

p
.o

{4-Bromo-2-{3-(4-methoxy-phenyl){1,2.4]oxadiszol-3-yljphenoxy}acetic acid.
Title compound was prepared from S-bromo-2-hydroxybenzoic acid methyl ester and
4-methoxybenzoniirile according to GP10, GP11, GP2 and GP3: LG/MS (an10n8) Rt
2.44 min, m/2403.4 [M - HT.

D102

67
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{4-Bromo-2-{3-{4-chlorophenyi}-{1,2.4]oxadiazol-5-yl]phenoxy)acetic ackl. Title
compound was prepared from 5-bromo-2-hydroxybenzolc acid mathyl ester and 4-
chiorobenzonitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 2.68
min, m/z407.4 [M - HJ.

jf

D103

{4-Bromo-2-{3-{4-triflugromethoxyphenyl){1,2 4Joxadlazol-5-yl]phenoxy)acetic
acld. Title compound was prepared from S-bromo-2-hydroxybenzoic acld methyl
aster and 4-trifluoromethoxybenzoniirile according to GP10, GP11, GP2 and GP3:
LC/MS (an10n8) Rt 2.09 min, m/z 457.5 [M - H'; 'H NMR (DMSO-dy): 5 4.98 (s, 2H),
7.24 (d, 1H), 7.59 (d, 2H), 7.82 (d, 1H), 8.22 (d, 3H).

4

D104

{4-Bromo-2{3-(3-methoxyphenyl){1,2,4]oxadlaxcl-5-yi|phenoxy}acetic acid.
Title compound was prepared from 5-bromo-2-hydroxybenzoic acid methyl ester and
3-methoxybenzonitriie according to GP10, GP11, GP2 and GP3: LG/MS (an10n8) Rt
2.47 min, m/z 403.4 M - HI'; '"H NMR (DMSO-dy): 5 3.86 (3, 3H), 4.88 (s, 2H), 7.20
(d, 2H), 7.5(t, 1H), 7.6 (s, 1H), 7.67 (d,1H), 7.8 (d, 1H), 8.2 (s, 1H).

D105

{4-Bromo-2-{3-{3-chlorophenyi)-{1,2 4]oxadiazol-3-yljphenoxy}acetic acld. Tite
compound was prepared from 5-bromo-2-hydroxybenzolc acid methyl ester and 3-
chiorobenzonitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 2.89

v
X
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min, /m/z 407.4 M ~ HT: 'TH NMR (DMSO): 5 4.97 (s, 2H), 7.2 (d, 1H), 7.6 (m, 2H), (>\
7.7(d, 1H), 7.8 (d 2H), 8.2, (s, 1H).

=

{4-Bromo-2{3-{4-triflucromethyl-phenyl)-{1,2,4]oxad|azol-5-yllphenoxy}-acetic
acld. Titfe compound was prepared from S-bromo-2-hydroxybenzoic ackd methyl
ester and 4-trifluoromathylbenzontirile according to GP10, GP11, GP2 and GP3:
LC/MS (an10n8) Rt 2.83 min, m/z 441.4 [M - HI; 'H NMR (DMSO-d,): 8 4.97 (s, 2H),
7.2(d, 1H), 7.8 {dd, 1H), 7.8 (d, 2H), 8.2 (d, 1H), 8.3 (d, 2H).

o

D107

{4-Bromo-2-[3-{2-methoxyphenyl)}{1,2,4]oxndiazol-5-y{]phenoxy}acetic acld.
Title compound was prepared from 5-bromo-2-hydroxybenzoic acid methyl ester and
2-methoxybenzonitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt
2.31 min, m/z 403.4 [M - HT; 'H NMR (DMSO-da): 5 2.5 (8, 3H), 4.84 (s, 2H), 7.2 (m,
3H), 7.5 (t. 1H), 7.7 (d, 1H), 7.9 (d, 1H), 8.1 (5. 1H).

D108

{4-Bromo-2-{3-{2-chlorophenyi)-{1,2 4]oxadiazol-3-yl]phenoxy)acstic acid. Title
compound was prepared from 5-bromo-2-hydroxybenzoic acid meathyt ester and 2-
chlorobenzonitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 2.50
min, m/z 407.4 [M - HJ; 'H NMR (DMSO-do): 5 4.94 (s, 2H), 7.2 (d, 1H), 7.5-7.7 (m,
3H), 7.8 (dd, 1H), 8.0 (d, 1H), 8.1 (s,1H).
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D109

{2-3-(3,5-Bis-trifiucromethyl-phenyl)-{1,2,4]oxadiazol-3-yi]-4-bromo-phenoxy)-
acetic acld. Title compound was prepared from 5-bromo-2-hydroxybanzolc acid
methyl ester and 3,5-bistrifluocromethoxybenzonitrile according to GP10, GP11, GP2
and GP3: LC/MS (an10n8) Rt 3,332 min, m/z 500.5 [M - HT; 'H NMR (DMSO-dy): 3
4.98 (s, 2H), 7.2 (d, 1H), 7.8 (d, 1H), 8.2 (s, 1H), 8.4 (s,1H), 8.5 (s, 1H), 8.8 (5, 1H).

D110

{4-Bromo-2-{3-{2,8-dIchlorophenyi)-{1,2,4loxadlazol-5-yi]phenoxy}acetic acid.
Tiie compound was prepared from 5-bromo-2-hydroxybenzoic acld methyl ester and
2,6-Dicholoro-benzonitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8)
Rt2.59 min, m/z441.4 M- H].

O

D111 L
{4-Bromo-2-{3-(4-phenoxy-phenyl){1,2 4Joxadiazol-3-yi] phenoxy}-acetic acld.
Title compound was prepared from 5-bromo-2-hydroxybenzolc ackd methyl ester and
4-phenoxybenzoniiriie according to GP10, GP11, GP2 and GP3: LC/MS (an10nB) Rt
3.29 min, m/z485.5 [M - HT; '"H NMR (DMSO-dy): 5 4.95 (8,2H), 7.2 (m, 6H), 7.4 {t,
2H), 7.8 (d, 1H), 8.0 (d, 2H), B.1 (s, 1H).

n



N
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D112

{4-Bromo-2{3-(3-triflucromethyiphenyi)-{1,2 4]oxadiszol-3-yl]phanoxy}-acetic
acid. Tile compound was prepared from 5-bromo-2-hydroxybenzolc acid mathyl
estor and 3-trifluocromethylbenzonlirile according to GP10, GP11, GP2 and GP3:
LC/MS (an10n8) Rt 2.98 min, m/z 441.4 [M - HT; *H NMR (DMSO-d,): § 4.97 (s,2H),
7.2(d, 1H), 7.8 (m, 2H), 8.0 (d, 1H), 8.2 (8, 1H), 8.3 (s, 1H), 8.4 (d, 1H).

D113
{4-Bromo-2-{3-{4-trifluoromethoxy-benxyl){1,2,4loxadlazol-5-yi|-phenoxy}-
acetic acld. Tile compound was prepared from 5-bromo-2-hydroxybenzoic acid
methy! ester and (4-trifluoromethoxyphenyl) acetonitrile according to GP10, GP11,
GP2 and GP3: LC/MS (an10n8) Rt 2.76 min, m/z 4715 (M - HJ; 'H NMR (DMSO-dy):
54.2 (s, 2H), 4.9 (8, 2H), 7.1 (d, 1H), 7.3 (d, 2H), 7.5 (d, 2H), 7.7 (d, 1H), 8.0 (s, TH).

s
N

{4-Bromo-2-{3-{4-chioro-benzyl-{1,2 4]oxadiazol-5-yl]-phenoxy}-acetic acid.
Title compound was prepared from 5-bramo-2-hydroxybanzolc acid methyi ester and
(4-chlorophenyl)acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) RE2.54 min, mvz 421.4 [M - HJ; "H NMR (DMSO-d): 5 4.2 (8, 2H), 4.9 (s,
2H), 7.1 (d, TH), 7.4 (s, 4H), 7.8 (d, 1H), 8.0 (s, TH).

D11§

n
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[2-{3-Benzyi-{1,2,4]oxadlazol-5-yl)}-4-bromo-phenoxyl}-acetic acid. Tlte
compound was prepared from 5-bromo-2-hydroxybenzoic acld methyl ester and
phenylacetontirile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 2.26
min, m/z 387.4 [M - HT: 'H NMR (DMSO-dy): 5 4.2 (s, 2H), 4.9 (s, 2H), 7.1 (d, 1H),
7.3 (m, 5H), 7.7 (d, 1H), 8.0 (s, 1H).

D118

{4-Bromo-2{3-{4-fluoro-benzyl)4{1,2.4]oxadizzol-5-yi]-phenoxy}-acetic acid. Title
compound was prepared from 5-bromo-2-hydroxybenzolc acid methyl ester and (4-
fluorophenyi)acetoniirlie according to GP10, GP11, GP2 and GP3: LC/MS (an10n8)
Rt 2.38 min, m/z 4054 [M - HJ.

i

{4-Bromo-2{3-(3,5-difluoro-benzyl)-{1,2,4]oxadlazol-5-yi]-phenaoxy)-acetic acld.
Title compound was prepared from 5-bromo-2-hydroxybenzoic acld methyl ester and
_ (3,5-diflucrophenyl)acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2.44 min, m/z 423.4 M - HJ.

o

{4-Bromo-2-[3-{4-methoxy-benxzyl){1,2,4joxadlazol-5-yi]-phenoxy}-acetic acid.
Title compound was prepared from 5-bromo-2-hydroxybenzoic acld methyl ester and
(4-methoxyphenyl) acstonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2.25 min, m/z 417.4 [M —HJ; 'H NMR (DMSO-d,): 5 4.1 (s, 2H), 4.9 (s,
2H), 6.8 (d, 2H), 7.1 (d, 1H), 7.2 (d, 2H), 7.7 (d, 1H), 8.0 (s, 1H).

72
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t,%:
D119 o
{4-Bromo-2-{3-(2-msethoxy-benzyl)}-{1,2,4]oxadlazol-5-yi]-phenoxy}-acetic acld.
Title compound was prepared from 5-bromo-2-hydroxybsnzolc acld methyl ester and
(2-Methoxy-phenyl)-acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2.25 min, mz 417.4 M - HI; 'H NMR (DMSO-d,): & 3.7 (8, 3H), 4.1 (s,
2H), 4.9 (s, 2H), 6.9 (t, 1H), 7.0 (d, 1H), 7.1 (d. 1H), 7.2 (m, 2H), 7.7 (d, 1H), 8.0 (.
1H).

e

{4-Bromo-2{3-{2-chloro-benzyl){1,2 4] oxadiazol-3-yi]-phenoxy}-acetic acid.Title
compound was prepared from 5-bromo-2-hydroxybenzoic acid methyl ester and (2-
chiorophenyl)acetonliriie according to GP10, GP11, GP2 and GP3: LC/MS (an10n8)
Rt 2.48 min, m/z 421.4 [M - HT; 'H NMR (DMSO-dy): 8 4.2 (8, 2H), 4.9 (s, 2H), 7.1 (d,
1H), 7.3 (m, 2H), 7.4 (m, 2H), 7.7 (dd, 1H), 8.0 (d, 1H).

=

D121 .

{4-Bromo-2-[3-(2,6-dichioro-benzyi){1,2 4]oxadiszol-3-yi]-phenoxy}-acetic acid.
Title compourx] was prepared from 5-bromo-2-hydroxybenzoic acid methyl ester and
(2,8-dichiorophenyi)acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS

(an10n8) Rt 2.58 min, m/z 455/457/459 [M - HT; 'H NMR (DMSO-d): 8 4.4 (8, 2H),
4.9 (s, 2H), 7.1 (d, 1H), 7.4 (t, 1H), 7.5 (d, 2H), 8.7-7.8 (dd, 1H), 8.0 (d, 1H).

13
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D122 °
{4-Bromo-2-{3-{2,4-dichioro-benzyl)-{1,2,4]oxadiazol-5-yi]-phenoxy}-acetic acid.
Title compound was prepared from 5-bromo-2-hydroxybanzole acld methyl ester and
(2,4-dichlorophenyl) acetonltrils according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2,78 min, m/z 455/457/458 [M - HT.

D123

{4-Bromo-2-{3-(3,4-dichiorobanzyl)-{1,2,4]oxadizzol-5-yf]-phenoxy}acetic acid
Title compound was prepared from 5-bromo-2-hydroxyberzoic ackd methyl ester and
(3.4-dichlorophenyl)acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2.81 min, m/z 455/457/459 M - HT; "H NMR (DMSO-de): 5 4.3 (8, 2H),
4.8 (s, 2H), 7.1 (d, 1H), 7.3 (dd, 1H), 7.6 (d, 1H), 7.8 (d, 1H), 7.7 (dd, 1H), 8.0 (d, 1H).

D124
{4-Bromo-2-{3-3,4-dimethoxybenzyi){1,2,4loxadiazol-3-yliphenoxy}-acetic
acld. Title compound was prepared from 5-bromo-2-hydroxybenzolc acid methyl
aster and (3,4-bismathoxyphenyl)acetonitrile acoording to GP10, GP11, GP2 and
GP3: LC/MS (an10n8) Rt 2.20 min, m/z 447,4 [M - HT 'H NMR (DMSO-dg): 5 3.72
{s, 3H), 3.74 (s, 3H), 4.1 (s, 2H), 4.0 (s, 2H), 6.8 (m, 2H), 8.9 (8, 1H), 7.1 (d, 1H), 7.7
(dd, 1H), 8.0 (d, 1H).

74
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D125

{4-Bromo-2-{3-(3-methoxybenzyi)-{1,2,4]oxadlazol-5-yi]phenoxy}acetic scid.
Titte compound was prepared from 5-bromo-2-hydroxyhenzoic acid methyl ester and
(3-methoxyphenyl)acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2.38 min, m/z 4174 [M - HI; "H NMR (DMSO-dy): 5 4.1 (s, 2H), 4.9 (s,
2H), 6.8 (d, 1H), 8.8 (m, 2H), 7.1 (d, 1H), 7.2 {t, 1H), 7:8 (m, 1H), 8.0 (d, 1H).

D128

{4-Bromo-2-{3-(4-methylbenzyl)-{1,2.4]oxadlaxol-5-y{jphenaxy)acstic acld. Title
compound was prepared from 5-bromo-2-hydroxybenzolc acid methyi ester and (4-
methylphenyl}acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8)
Rt 2.72 min, m/z2401.4 M - H]'; 'H NMR (DMSO-dg): 5 3.3 (s, 3H), 4.1 (8, 2H), 4.9 (s,
2H), 7.1 {m, 3H), 7.2 (d, 2H), 7.7 (dd, 1H), 8.0 (d, 1H).

D127
{4-Bromo-2-{3-(2-triflucromethybhenxyl)-{1,2.4]oxadlazol-5-yl|phenoxy}-acetic
acld.Title compound was prepared from 5-bromo-2-hydroxybenzoic ecid methyl ester
and (2-trifluoromesthyiphenyl)acetonitrile according to GP10, GP11, GP2 and GP3:
LC/MS (an10n8) Rt 2.77 min, m/z 455.5 [M - H]; "H NMR (DMSO-d,): 5 4.3 (s, 2H),
4.9 (s, 2H), 7.1 (d, 1H), 7.5-7.6 (m, 2H), 7:6-7.7 (¢, 1H), 7.7-7.8 (m, 2H), 8.0 (d, 1H).

T8
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D128

{4-Bromo-2-{3-{3,5-dimethoxybenzyi}{1,2 floxadizxol-3-yi]phenaxy}lacetic acld.
Tifle compound was prepared from 5-bromo-2-hydroxybenzoic acid methyl ester and
(3,5-bismesthoxyphenyl)acetonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2.81 min, m/z 447.4 [M - HT; 'H NMR (DMSO-d): 5 3.7 (s, BH), 4.1 (s,
2H), 4.9 (s, 2H), 6.4 (d, 1H), 8.5 (d, 2H), 7.1 (d, 1H), 7.8 (dd, 1H), 8.0 (d, 1H).

<

{4-Bromo-2-{3-(2 4-dichiorophenyl){1,2.4]oxadlazol-5-yi] phenoxy)acetic acid.
Title compound was prepared from 5-bromo-2-hydroxy-benzoic acid methyl ester and
2.4-dIchlorobenzonitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8)
Rt 293 m/z 441/443/445 M — HI: "H NMR (DMSO): 8 4.7 (s, 1H), 6.95-8.98 (d, 1H),
7.42-7.44 (d, 1H), 7.58-7.80 (d, 1H), 7.67 (s, 1H), 7.82-7.85 (d, 1H), 7.94-7.95 (s,
1H).

D130

{4-Bromo-2-{3-{3-chlorobenzyl){1,2,4]oxadixxol-S-yijphenoxy)acstic acid. Title
compound was prepared from 5-bromo-2-hydroxy-benzoic acld methyl ester and 3-
chlorophanylacsionitrile according to GP10, GP11, GP2 and GP3: LC/MS (an10n8)
Rt 2.79 m/z 421.4 [M - HJ; "H NMR (DMSO): 5 4.21 (s, 2H), 4.92 (s, 2H), 7.15
7.18(d, 1H), 7.32-7.3(m, 3H), 7.45 (s, 1H), 7.76-7.80 (dd, 1H), 8.03-8.04 (d, 1H).

D131

76
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{2{3-{4-Acetylaminobenxyl)-{1,2,4JoxadIazol-5-yi]-4-bromophenoxy}acetic acid.
Title compound was prepared from 5-brome-2-hydroxybenzolc acld methyl ester and
4-acetamidophenylacetonitrile according to GP10, GP11, GP2 and GP3: LC/MS
(an10n8) Rt 2.15 m/z 444.4 [M— H]"; '"H NMR (DMSO): 8 2.02 (s, 3H), 4.10 (s, 2H),
4.92 (8, 2H), 7.14-7.17(d, 1H), 7.25-7.27(d, 2H), 7.52-7.54 (d, 2H), 7.76-7.78 (d, 1H),
8.03 (s, 1H).

D132

{4-Bromo-2-[3-(1-phenyicyciopropy}-{ 1.2 4Joxadiazol-5-yi]phenoxy}acetic acld.
Title compound was prepared from 5-bromo-2-hydroxy-benzolc acld methyl ester and
1-phenyl-1-cyclopropanecarbonitrile according to GP10, GP11, GP2 and GP3:
LC/MS (an10n8) RL2.756 mvz 413.4 [M —HT: 'H NMR (DMSO-d,): & 0.92 (m, 2H),
1.11 (m, 2H), 4.38 (s, 2H), 6.63-6.66 (d. 1H), 6.79-6.88 (m, 3H), 6.93-6.95 (m, 2H),
7.25-7.29 (dd, 1H), 7.50-7.51 (d, 1H).

D133

[4-Bromo-2-{3-pyridin-2-yi-{1,2 4Joxadlazol-5-yi)phenoxylacetic acld. Tite
compound was prepared from 5-bromo-2-hydroxybenzolc acid methyl ester and
Pyridine-2-carbonitriis according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt
1.89 min, m/z 374.4 M - HI; 'H NMR (DMSO-d,): 5 4.9 (8, 2H), 7.2 (d, 1H), 7.6 (m,
1H), 7.8 (d, 1H), 8.0 (t, 1H), 8.2 {(m, 2H), 8.8 (d, 1H).

General Synthetic routs IX
R
- o™
N N BrCH,CO,:
%,ou NH,OHHCL Na 5’:«1 S'." 1-".00:--
Mathanol Na, EMOH, huet 2 LIOH, H,0, THF
R QP10 R GP11 R1 GP2. GP) )
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D134
{4-Bromo-2-{8-{4"-methoxyblphenyi-4-y1){1,2 4] oxadiazol-3-y{|phenoxy}acetic
acid. Title compound was prepared from 2-hydroxy-5-bromo-benzonitrile and 4'-

methoxy-biphenyl-4-carboxylic acid methyl ester according to GP10, GP11, GP2 and
GP3: LC/MS (an10nB8) Rt 296 min, m/z 479.5 [M - HJ".

D135 {Oﬂ
{4-Bromo-2-[3-(4-chlorophenyi}-{1,2,4]oxadiaxol-3-yil]phenoxy}acetic acid. Title

compound was prepared from 2-hydroxy-5-bromo-benzonitrile and 4-chiorobenzolc
acid methyl ester according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 2.61

min, m/z 407.4 M - HT; 'H NMR (DMSO-dg): 5 4.3 (s, 2H), 6.9 (d, 1H), 7.8 {dd, 1H),
1.7 (d, 2H), 8.0 (d, 1H), 8.2 (d, 2H).

D138 t["‘

{4-Bromo-2-{5-{3-chiorophenyl){1,2 4]oxadiazol-3-yi]phenoxy}acetic acid. Tite
compound was prepared from 2-hydroxy-5-bromobenzonitrile and 3-chlorobenzoic
acid methyl ester according to GP10, GP11, GP2 and GP3: LO/MS (an10n8) Rt 2.61
min, m/z 407.4 M - HJ; *H NMR (DMSO-da): 5 4.4 (s, 2H), 8.9 (d, 1H), 7.6 (m, 2H),
7.8 (d. 1H), 8.0 (s, 1H), 8.2 (m, 2H).

2P
0137 ‘(llt!"'

{4-Bromo-2-{5-{(2-chiorophenyi)-[1,2 4]oxadiazol-3-yi|phenoxy}acetic acid. Tiile
compound was prepared from 2-hydroxy-5-bromobenzonitrie and 2-chiorobenzoic
acid methyl ester according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 245
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min, m/z 407.4 M - HT; 'H NMR (DMSO-dy): 5 4.3 (s, 2H), 8.9 (d, 1H) 7.8-7.7 (m,
4H), 8.0 (s, 1H), 8.2 (d, 1H).

D138

[4-Bromo-2-(5-phenyl-[1,2,4]oxadiaxol-3-yf)phenoxylacetic acid. Title compound
was prepared from 2-hydraxy-5-bromobenzonitrile and benzoic acid methyl ester
according to GP10, GP11, GP2 and GP3: LC/MS (an10n8) Rt 2.33 min, myz 373.4

‘ [M - HT; "H NMR {DMSO-dy): 8 4.8 (8, 2H), 7.1 (d, 1H), 7.6-7.7 (m, 4H), 8.0 (d, 1H),
8.2 (d, 2H).

General Wclhuhx

5“’1“' v‘ *':::" JL* %:‘:‘

L

Intermediate-13 “&‘i‘

4-Bromo-2-{{ethoxycarbonyimethylamino)methyl]phsnoxyacetic acid sthyl
ester. 4-Bromo-2-formyiphenoxyacetic acid athyl ester (1.44 g, 5 mmol) was
disscived in dichloromethane (50 mL) and giycine ethy! ester hydrochioride (1.38 g,
10 mmol) as well as Et;N (1.4 mL, 10 mmol} was added. The mixture was stimed at
room temparature for 4 h. Water and dichloromethane was added and the organic
phase was passed through a phase separation filter and then evaporated to give {4-
bromo-2-{{E)-athoxycarbonyimethyfiminomethyljphenoxylacetic acld ethyl ester,
which was redissolved In dichloromethane (50 mL) and treated with NaBH{OAc),
(2.11 g, 10 mmol} and AcOH (1 mL), and then stimed at room temperature for 5 h,
Saturated Na;CO,, water and dichioromethans was added, and the organic phase
was passed through a phase separation filter and evaporated to give the title
compound (1.56 g, 84% overall yield).
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General procedura 12 (GP12) Q
The aldehryde (0.8 mmol) was dissolved in dichloromethane (6 mL), and the

isocyanats (1.2 mmol) and Et;N (178 pl, 1.28 mmol) was added. The mixture was

stimed at room tamperature overmnight. Then glycine (150 mg, 2 mmol) was added (as

scavanger for axcess isocyanats) and the mbdure was stied for additional 2 h.

Finally watar and dichioromethane was added and the organic phase was passed

through a phase separation filter and then evaporated to give the urea, which was

dissolved in acetic acid (3.5 mL) and piaced in a sealed glass vial. Then 4 M HC1 (3.5

mi.) was added and the mbdure heated by microwaves to 100 *C for 900s. After

cooling to room temperatura a white precipitate was formed, and the hyxdantoin was

obtainad after filtration and washing with water. In cases where the product did not

precipitate after the hydrolysis, dichloromethane and water was added to the mibdure,

and the organic phase was passed through a phase separation filter. Evaporation of

the organic phase gave the product, which in some casee was further purified on a 1

g SAX Acetate SPE column (equilibrated with 100% MeOH and then eluted with 10%

AcOH In MeQH).

oI

e

4-Bromo-2-{3-{é-chiorobenzyl}-2 4-dlaxoimidazolidin-1-yimethyljphenoxyacstic
acld. Prepared from 4-bromo-2-{(ethaxycarbonyimethylamino)mathyljphenoxyacetic
acid sthyl estar (235 mg, 0.63 mmal) and 4-chiorobenzyllsocyanate (166 pl, 1.26
mmol) according to GP12 (yleld: 183.4 mg, 62%): LC/MS (an10p8): Rt 2.3 min, m/z
465 [M - HJ: '"H NMR (DMSO-ch): 8 4.05 (s, 2H), 4.48 (s, 2H), 4.55 (s, 2H), 4.73 (s.
2H), 8.92 (d, J= 8.3 Hz, 1H), 7.25-7.45 (m, 6H), 13.11 (br. 8, 1H).

&

4-Bromo-2-(2 A-dioxo-3-phenethylimidazolidin-1-yimsthyl)phenoxyacetic acid
Preparad from 4-bromo-2-{(ethoxycarbonylmethylamino)methylphenoxyacetic acid
ethyl ester and phenethylisocyanateaccording to GP12: LC/MS (an10p8): Rt 2.2 min,

Ry 'L [ NYOrQIvVEI

- _L.a. -
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m/z 445 [M - HT; "H NMR (DMSO-~ck): 5 2.84 (t, J = 7.2 Hz, 2H), 3.58 (t. J= 7.2 Hz, rﬂQ
2H), 3.04 (s, 2H), 4.45 (8, 2H), 4.76 (s, 2H), 6.83 (d, J = 8.8 Hz, 1H), 7.17-7.46 (m,
7H), 12.45 (br. &, 1H).

Genersal Synthetic Route Xi

Sae ....im §j - (Ssj“

g;i s, g_%-o Somu .g:g
R

Geaneral procedure 13 (GP13)

N-Alkviation

The 24{2,4-dloxothlazolidin-(5Z)-videnemethyl]phenoxyacetic acid sthyl ester (0.85
mmol), Cs;C0, (3268 mg, 1.0 mmol), and acetonitrila (10 mL) was mixad [n a sealed
glass vial. Then the alkylating agent (1.0 mmol) was added and the mixture heated
by microwaves to 120 °C for 600 3. Water was added and the mixture was exiractad
with dichloromethane. The organic phase was passed through a phase separation
filter and then evaporated. The product was used directly in the next stap or purified
by column chromatography (SIOg).

General procedure 14 (GP14)

Hydropenation
The 6-benzylidenyithiazolidine-2,4-dione (~0.8 mmol), ammonium formate (1.0 g, 16
mmol), PYC (5 wt%, 500 mg, 0.13 mmol), and acetic acid (12 mL) was mixed in a

81
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sealad glass vial and heated by microwaves to 135 °C for 1800 s. Then methanol (15
mL) was added and the mbdure was filtared through a 20 um PE filter and then
through a 1 g SAX Acetate SPE column, which was washed with additional methano!
(10 mL). Afler evaporation of the methanal, dichloromethane and water was added,
and the organic phase was passed through a phase separation filter and
concentrated io give the product, which was used directly or purified by column
chromatography on SiO;.

General procedure 15 (GP1 5)

3-Nky|-5-ary|methyl|hnmlldme-2.4-dnono (0 45 mmol), methyl iodide (28 uL, 0.45
mmol), CszCO, (147 mg. 0.45 mmol), and ecetoniirie {10 mL) was mixad In a sealed
glass vial and heated by microwaves to 120 °C for 3600 s. Water and
dichloromethane was added and the organic phase was passed through a phase
separation filter and then evaporated to give the product, which was used directly for
the hydrolysis.

General procedure 16 (GP18)

Agidic esler hvdrolvei

The ethyl phenoxyacstate (0.02-0.2 mmol) was dissolved in acetic acid (5 mL), 4M
HCI (5 mL) was added and the mixture was heated by microwaves to 100 °C for 900
6. After cooling to room temperature a white precipitate was formed, which was
filtared of, washed with water and dried to give the product. in cases where the
product did not precipitate after the hydrolysis, dichioromethane was added, the
organic phase was washed with water and concentrated, and the residue was
purified on a 1 g SAX Acetate SPE column (equllibrated with 100% MeOH and then
eluted with 10% AcOH in MeOH) to give the product.

"
e

4-Bromo-2-2 4-dioxothiazolidinylidenemethyilphenoxyacetic acld ethyl eater.
4-Bromo-2-formyiphencxyacstic acld ethyl ester (2.47 g, 8.7 mmol), 2.4-
thiazolidinedione (1.13 g (80%), 8.7 mmol), and ammonlum acetate (671 mg, 8.7
mmol) was mixed with toluene (8 mL) in a saaled vial and heated by microwaves to
120 °C for 600 s. Afler cooling to room temperature and scratching the inside of the
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glass, the product precipitated out The precipitate was filtered .and washed with
toluene to give the titlte compound as a yellow solid (2.38 g, 71%).

-
D141

4-Bromo-2{3-{4-chlorobenzyl)-2,4-dloxothiazolidin-5-yimethyljphenoxyacetic
aclkd. Preparad from 4-chlorobenzylbromide and 4-bromo-2-{2,4-dlaxothiazolidin-
(52Z)-ylidenemethyl]phenoxyacetic acid ethyi ester according o GP13, GP14 and
GP16 to give 50.4 mg (21% overall yleld) of the tile compound: LC/MS (an10p8): Rt
2.6 min, m/z482 M - H]. '"H NMR (DMSO-d,): § 3.05 (dd, J = 13.8, 9.7 Hz, 1H), 3.57
(dd, J = 13.8, 4.0 Hz, 1H), 5.11 (dd, /= 9.7, 4.9 Hz, 1H), 4.87 (s, 2H), 4.75 (s, 2H),
6.81 (d, J= 8.7, 1H), 7.25-7.28 (m, 2H), 7.37-7.42 (m, 4H), 13.15 (br. s, 1H).

.
D142

4-Bromo-2-{3-(4-methyibenzyl)-2,4-dloxothlazolldin-3-yimethyl]phenoxyacetic
acid. Prepared from 4-methylbenzylbromide and 4-bromo-2{2,4-dioxothiazolidin-
(52)-ylidenemethyflphencxyacetic acid ethyl ester according to GP13, GP14 and
GP18 (ylald: 14 mg. 21%): LC/MS {an10p8): Rt 2.5 min, m/z 462 [M - HT". *H NMR
(DMSO-d,): 5 2.88-3.07 (m, TH), 3.53-3.59 (m, 1H), 4.63 (s, 2H), 4.74 (s, 2H), 5.07-
5.13 (m, 1H), 6.88-8.81 (m, 1H), 7.11-7.16 (m, 4H), 7.38-7.43 (m, 2H), 13.11 (brs,

g

4-Bromo-2-{3-{2-{4-chloraphenyl}-2-oxoethyl]-2,4-dloxothiazoldin-3-
yimethyl}phenoxyacetic acid. Prepared from 2-bromo-1-(4-chiorophenyfethanone
and 4-bromo-2-{2.4-dioxothiazolidin-{52)-ylidenemethyllphenoxyacetic ack ethyl
ester according to GP13, GP14 and GP16 (yield: 8.2 mg, 34%): LC/MS (an10p8): Rt
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2.8 min, m/z 510 M - HJ". '"H NMR (DMSO-d8): 5 3.01-3.00 (m, 1H), 3.57-3.63 (m,
1H). 4.79 (8, 2H), 5.17 (s, 2H), 5.21-5.24 (m, 1H), 6.91-8.95 (m, 1H), 7.44 (m, 2H),
7.86-7.89 (m, 2H), 8.07-8.08 (m, 2H).

)

4-Bromo-2-{3-{3-chlarabenzyl)-2,4-dioxothlazolidin-S-yimethyllphenoxyacetic
acld (7d). Prepared from 3-chlorobenzyl bromide and 4-bromo-2-[2,4-
dicomthiazolidin-{5Z)-yiidenemethyl]phencxyacetic acid ethyl ester according to
GP13, GP14 and GP16: LC/MS (an10p8): Rt 2.6 min, m/z 484 [M + H". *H NMR
(DMSO-d8): § 3.02-3.10 (m, 1H), 3.54-3.60 (m, 1H), 4.69 (s, 2H), 4.75 (s, 2H), 5.00-
5.14 (m, 1H), 6.89-8.92 (m, TH), 7.18 {m, 1H), 7.33-7.43 {m, 5H), 13.01 (br s, 1H).

L

4-Bromo-2-{2,4-dloxo-3-pyridin-4-yimethyithlazolidin-3-yimethyl)phenoxyacetic
acld. Prepared from 4-bromomethylpyridine and 4-bromo-2-2,4-dioxothiazolidin-
(52)-ylidenemethyljphenoxyacetic acid ethyl ester according to GP13, GP14 and
GP18: LC/MS (an10p8): Rt 2.1 min, m/z 451 [M + HJ".

o T

4-Bromo-24{3-{4-chiorobentyl)-3-methyl-2,4-diaxothizzolidin-3-yimethyl}-
phenoxyacstic acld. Prepared from 4-bromomethyipyridine according to GP13,
GP14, GP15 and GP18 (yleld: 28 mg, 15%): LC/MS (an10p8): Rt 3.0 min, m/z 496
M - HI; '"H NMR (DMSO-08): 1.71 {8, 3H), 3.24 (d, J=13.8 Hz, 1H), 3.30 (d, J =
13.8 Hz, 1H), 4.83-4.63 (M, 4H), 8.86 (d, J = 8.8 Hz, 1H), 7.13-7.43 (m, 8H), 13.08
(brs, 1H).
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S
D147

4-Bromo-2-[3-(2,8-dichiorobenxzyl)-S-methyl-2 4-dlaxothizzolidin-5-
yimethyflphenoxyacstic acid. Prepared from 2,6-dichlorobenzylbromide according
to GP13, GP14, GP15 and GP16 to give 21.1 mg of the title compound: LC/MS
(an10n8): Rt 2.8 min, mvz 532 M - HT; '"H NMR (DMSO-dy): 5 1.63 (s, 3H), 3.18 (d, J
= 13.8 Hz, 1H), 3.40 (d, J = 13.8 Hz, 1H), 4.65 (8, 2H), 4.92 (s, 2H),6.86 (d, /= 8.9
Hz, 1H), 7.21 {d, J = 25 Hz, 1H), 7.35-7.48 (m, 4H), 12.38 {br 8, 1H).

o O

4-Bromo-2-{3-(2-chlorobenzyl)-5-methyl-2,4-dloxothizzolidin-8-
yimethyl]phenoxyacetic acid. Prepared from 2-chlorobenzylbromide according to
GP13, GP14, GP15 and GP18 to give 22.0 mg of the title compound: LC/MS
(an10n8): Rt 2.8 min, m/z 488 M - HT; "H NMR (DMSO-k): 8 1.78 (s, 3H), 3.28 (d, J
= 13.7 Hz, 1H), 3.43 (d, J = 13.7 Hz, 1H), 4.67 (d, J = 3.2 Hz, 2H), 4.73 (s, 2H), 8.81
(d, J= 8.8 Hz, 1H), 6.80 (d, J = 8.7 Hz, 1H), 7.24-7.36 (m, 3H), 7.43-7.50 (m, 2H), _
12.18 (br s, TH).

Biclogical Asaays
Materisls and Methods

Generation/origin of the cDNA Constructs. The coding sequences of the human
CRTH2 receptor (genbank accassion no NM_004778) was ampiified by PCR from a
human hippocampus cDNA library and inserted into tha pcDNA3.1(+) expression
vecior (Invitrogen) via 5' Hind/i/ and 3' EcoRJ. To generate a CRTH2-Renilla
luciferase (CRTH2-Rluc) fusion protsin, the CRTH2 coding sequence without a
STOP codon and Rluc ware amplified, fused in frame by PCR and subcloned Into the
pcDNA3.1(+)Ze0 expraasion vector (invitrogen). Human p-smestin2 (B-am2) N-
terminally tagged with GFP? (Barr2-GFP?) and Renilla iuciferase were purchased
from BloSignal Packard Inc, {(Montreal, Canada). The saquence kientity of the
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construct was verified by restriction endonuciease digests and sequencing in both
directions on an ABI Prism (Applied Biosystems, Foster City, CA).

%

Sequencs 1D CRTH2 {protein saguence):

MSANATLKPLCPILEQMSRLOSHENTSIRYIDHAAVLLEGLASLLGLVEN
GVILFVVGCRMROTVVTIWVLHLALSOLLABASLPFFTYFLAVGHSWELG
TTPCKLESSIFFLEMFABGFLLSAISLORCLOVVRPVHRAQNHRTVARAHK
VCLVLMALAVLRTVPYFVFRDTISRLDGR IMCYYNVLLLNPGPDRDATCN
SROMALAVERFLIAFLVPLAI I ASSHAAVELRLOHRGRRRPGRFVRLVAA
VVAAFALCHGPYEVFBLLEARAHANPGLRPLVWRALPFVTSLAFFNSVAN
PVLYVLTCPDMLRKLRRSLRTVLESVLVDDSELGGAGSSRRRRTSSTARS
ASPLALCSRPEEPRGPARLLGWLLGSCAASPQTGPLNRALSSTES

Sequencs ID CRTH2 {nucleotide sequence):

atgtcggc

caacgccaca
tccagagcca
cagcaacace
ggctggcctce
gctgetaggce
gcatgcgeca
gaccgtgagtc
cctctgette
cctgeectte
gcaccacctt
ctgcaaactg
tcctgctecag
cgccatcage
agaaccaccg
caccgtggec
tgctcaacac
ggtgeccctat
ttatgtgcta
ctacaatgtg
actcgcgccea
ggeggccetg
cgatcatcge
ctcgagcocac
ggccaggcceg
cttegtgege
ggecctacca
cgtgttcage
cgctegtgtyg
gcgcgggctyg
acccggtget
ctacgtgctc
gcacggtgot
ggagagcgtg
gcecgeogecy
cacctectec
cggaggaacc
geggggeccc
cccegecagac

ctgaagccac tctgecccat cctggagcag

agcatccgcet
ctggtggaga
accacctggy
ttcacctact
cactcctcca
ctggaccgcet
gecggegeaca
ttogtgttee
ctgetectga
geccgtcagea
gcggecgtga
ctggtgycag
ctgctggagyg
cccttegtea
acctgeceeeg
ctggtggacg
acecgcceget

gecgegtetcee

acategacca
atégagtcat
tgetgeacet
tettggcegt
tettetttet
gecctgeaggt
aagtetgect
gggacaccat
acccggggec
agttcetget
gcectgeggtt
cogtegtgge
cgegggcgcea
ccagcctggce
acatgctgeg
acagcgagct
eggeeteece

teggotgget

cgcggecgtg
cctcttegtyg
ggcgetgtee
gggccacteg
caacatgttc
qgtgaggccg
ggtgctttgy
ctcgeggetg
togaccgcgat
ggccttcetg
gecagcacege
cgccttegeg
cgcaaacceg
cttettcaac
caagctgegg
gggtggcegeg
tttagetete

gctgggcage

atgagcegte
ctgctgcacqg
gtgggctgece
gacctgttgg
tgggagetgy
gccageggcet
gtgtgggcege
geactagegg
gacgggcgea
gccacgtgea
gtgcegetgy
ggcecgecggce
ctectgetggy
gggetgegge
agcgtggcca
cgeregetge
ggaagcagece
tgcagcogee

tgegeagegt
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gggceccetg aaccgggege tgagcagcac ctcgagttag

Call Culture and Transfection. COS-7 cells were grown in Dulbecco's modified
Eagle's medium (DMEM) 1885 suppiemented with 10% fetal bovine serum,

100 units/mi penicillin, 1000 ug/mi streptomycin, and keptat 37°C in a 10% CO;
atmosphera. HEK283 cells were maintained in Minimum Essential medium (MEM)
supplemented with 10% (v/v) heat inactivated fetal calf serum (HIFCS), 2nM
Glutamax™-1, 1% non essentlal amino acids (NEAA), 1% sodlum pyruvate and 10
pg/mi gentamicin. For binding experiments, COS7 calls were transiently tranafected
with the CRTH2 receptor using a calcium phosphate-DNA copredpitation method
with the addition of chloroquine (as described by Holst et al., 2001+). To perform the
functional Bioluminescance Resonance Energy Transfer (BRET) assays, a HEK203
cell clone stably expressing Barr2-GFP? and CRTH2-Rluc was generated (CRTH2-
HEK263 cells).

Binding assay. 24h after transfection COS-7 cells ware seeded Into 98well plates at
a density of 30.000 cells/iwsll. Competition binding experiments on whole cells were
then performed about 18-24 h later using 0.1 nM [*H]JPGD2 (NEN, 172 Climmol) in a
binding buffer conslsting of HBSS (GIBCO) and 10 mM HEPES. Competing ligands
were diluted in DMSO which was kept constant at 1% (v/v) of the final incubation
volume. Total and nonspecific binding were determined In the absence and presence
of 10 uM PGD2. Binding reactions were routinely conductsd for 3 h at 4°C and
terminated by 2 washes (100 ul each) with ice cold binding buffer. Radicactivity was
determined by liquid scintillation counting in a TOPCOUNTER (Packard) following
over night incubation in Microscint 20. Stable HEK293 celis were seeded at a density
of 30.000 cells/well 18-24 h prior to the binding assay which was performed
easantially as described for COS? cells abova. Determinations were made In
duplicates.

BRET assay. Functional BRET assays were perfomed on HEK293 cells stably
expressing human CRTH2-Riuc and GFP?-3-arr2. Prior to their use In the BRET
assay cells were detached and re-suspended in D-PBS with 1000 mg/L. L-Glucose at
a density of 2x10° calls/mL. DeepBiueC™ was diiuted to 50 uM In D-PBS with 1000
mg/L L-Glucose (light eensitive). 100 L of cell suspension was transfermed to wells in
a 86-well micropiate (white OptiPlate) and piaced in the Mithras LB 840 Instrument
(BERTHOLD TECHNOLOGIES, Bad Wildbad, Germany). 12 pl/well agonist was

87
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then Iinjected by Injector 1 and 10 uL/well DeepBlueC™ was Injected simultaneoualy
by injector 2. Five seconds after the Injections the light output from the well was
measured sequentially at 400 nm and 515 nm, and the BRET signal (nBRET ratio)
was calculated by the ratio of the flucrescence emitted by GFP%-8-arr2 (515 nm) over
the ight emitted by the receptor-Riuc (400 nm). Antagonists were added before
placing the microplates info the Mithras LB 840 and eliowed to Incubate for 15
minutes prior to the addition of agonist and DeepBlueC™. Compounds were
dissolved in DMSO and the final DMSO concentration was kept constant at 1% In the
assay.

Human ecsinophlli shape change assay. Blood was sampied from healthy
volunteers according to a protocol approved by the Ethics Commities of the
University of Graz and processed as described previously (Bohm et al.,, 2004).
Preparations of polymorphonuciear Isukocytes {containing eosinophils and
neutrophlis} were preparad by dexiran sedimentation of citrated whole blood and
Histopaque gradients. The resulting cells were washed and resuspended in assay
buffer {(comprising PBS with Ca®'/Mg?* supplemented with 0,1% BSA, 10 mM HEPES
and 10 mM glucose, pH 7.4) at 5 x 10° cells/mL. Cells were Incubated with the
antagonists or vehicle (PBS or DMSO) for 10 min at 37°C and then stimulated with
varlous concentration of the agonists (PGD2 or eotaxin) for 4 min at 37°C. To stop
the reaction, sampies were transferred to ice and fixad with 250 pL of fixative
solution. Samples were immediately analyzed on a FACSCalibur flow cytometer
(Becton Dickineon) and eosinophiis were identified according to their
autofivorescence In the FL-1 and FL-2 channels. Shape change responses were
quantified as percentage of the maximal response o PGD2 or eotaxin in the absence

of an antagonist.

Materials

Tissue cuiture media and reagents were purchased from the Gibco invitrogen
corporation (Breda, Netherlands). PGD2 was obiained from Cayman and [SH]PGD2
from NEN.

Duta analysis
Curve analysis was parformad with the GraphPadPrism software 3.0 (Graphpad
Prism inc., San Diego, USA) and (Cy values were calculated as a measurs of the

antagonistic potencies.
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Biological data:

Compounds were testad in the receptor binding assay and the functional antagonist
assay described below, and their ICx values were assessed. The compounds are
grouped in three classes:

A ICep value lower than 0.5 yM

B: ICeo value between 0.5 M and 5 uM

C: ICx value higher than 5 yM

Tables 1 to 7 give the blological test results for the compounds synthesised above
and for some additional compounds acquired from commercial sources. The ability of
the compounds above to inhibit prostagiandin D2 induced eoslhophil shape change
is demonstrated by the exampies In Figure 1.

Table 1

A R1 2| mel ns | R8s | w mnxv"'.';" "‘"UIE-

D1 | COOH Br H|{H|H] H H H H|H[C|C A A

D2 | COOH H H|{H|H| R H H H|H|[C|C| A B

D3 | COOH F [H|H][H H 7] H H|H|C|C| A B

D4 | Tetazole Br H|HR|H]| H H H H|H[C|C| A c

D8 | COOH Ph H|H]|H H H H H|HR[C|[C|] A A

D& | COOH Br H|H|H] H B H H|-|N[C] A A

DT | COOH Br H|{H|H] H H | OMe [HJH|C|C| A A
K

D8 | cooH U HIH]H| H H H H|H]c|c| a B
F

oo [coow [ O |u]u|u] nw|n| nw [u]n]clc| a A

D10 | COOH a HIBR|H]| H H H H|H|C|C A B
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DEs {0 |O| H
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Binding | Antag.
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Cl

CFs

OPh

H

CFs

H

H

a
H

a
H

H
H
H

H

0 | OMe

1
1

1

D100 | O

D101

D108 | O
D107

D108 | O

D109 | O

D111

D113

D114
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Table S
Structure ":‘E"' Antao-
| g Cp |
Dsé fﬁf A A
- 'ngf N
ﬁ A A
Das ﬁ. A A
D88 E R A B
D87 %ﬁo\- A A
D132 -tﬁrt A A
D133 g A C
Table 6
Bindi Antag.
Structure lc‘"‘ Ic
D139 ? ; A A
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Claims:

1. Usa of a compound of formuia (l) or a salt, hydrate or scivate thereof in the
manufacture of a composition for the treatment of disease responsive to modutation
of CRTH2 receptor activity:

o
®_ LzL:aH 1)
whersin

A represenis a carbaxyl group —“COOH, or a carboxyl bioisostere;
A4 Is hydrogen or methyl;

ring Ar' is an optionally substituted phenyl ring or 5- or -membered monocyciic
hetsroaryl ring, in which AA,CHO- and L2 are linked to adjacent ring atoms;

rings Ar*, AP each Independently represent a phenyl or 5- or 6-membered

monocyclic hetaroaryl ring, or a bicyclic ring system consisting of a 5—cr6-membom.d
carbocyclic or heterocyclic ring which Is benz-fused or fused to a 5- or 8-membered

monocydiic hetaroaryl ring, said ring or ring system being optionally substituted;
tisDort;

L2 and L3 each independently represent a divalent radical of formula
~(AIK ) (Z)r-(Al"), wherein

m, n and p are independently 0 or 1,
Alk' and AlK® are independently optionally substituted straight or branched

chain C,~C, alkylene or C,-C, alkenylene radicale which may contain a
compatible —O-, -S- or —-NR- link wherein R Is hydrogen or C,-C,alkyl, and

Z I8 -O-; -8~ -C(=0)-; -S0; -SO-; -NR-, -NRSO_, -SO:NR-,

97
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-C(=O)NR-, -NRC(=0)-, NRCONH-, -NHCONR-, -NRC(=NR)NH-,
-NHC(=NR)NR-, -C{R)}=N-NR-, or -NR-N=C(R)- wherein R is hydrogen or
C,-C; aficyl; or a divalent 5- or 6-membered monocyclic carbocyclic or
heterocydlic radical,

PROVIDED THAT

{A) the total length of L2 and L3 does not exceed that of an unbranched saturated
chain of 10 carbon atoms; and

(B) L2is not —C{=0}-, -C(=O)NR-, or -NRC(=0}- whan Ar* is optionally substituted
phenyl; and

(C)(a)l2isnctabondand ({b) pinL2 is not Owhennis 1 and Z is aryl or
heteroaryl, and

(D) (8) L2 is not —O-, -SOz, -NR-, -CHR*R"- or -CH(R*}{OR")-, wherein R*
and R" are independently hydrogen, halogen, C+-Cq alkyl, C2-Cg alkenyl,
C2-Cs alkynyl, or C3-C7 cycloalkyl, or join to form a ring, and (b) when p is
1 and n is 1 and Z Is aryl or heteroaryl then Ali? Is not -CHR*R"- or —
CH(R*XOR")-, wherein R* and R" are independently hydrogen, halogen,
C1-Ce alkyl, C-Cq alkenyl, C-Cq alkynyl, or C2-C; cycloalkyl, or join to
form a ring.

2. A method of treatment of disease responsive to modulation of CRTH2
receptor activity comprising administering to a subviect suffering such disease and
effective amount of a compound as defined in claim 1.

3. Use as claimed In clalm 1 or a method as claimed In clalm 2, wherein, in the
compaund (1), (I) the length of each of L2 and L3 does not exceaed that of an
unbranched saturated chain of 5 carbon atoms and (i) the total length of L2 and L3
does not exceed that of an unbranched saturated chaln of 7 carbon atoms, and (jii)
neither of L2 and L3 Includes more than two R substituents different from hydrogen,

4. Use or a msathod as claimed in any of the precading claims wherein, in the

compound (I), A, Is hydrogen and Z Is —O-; -8-; -C(=0)-; -SOr; -SO-; -NR-, -NRSO-

-C(=O)NR-, -NRCONH-, -NRC{=NR)NH-, or -C{R)}=N-NR-, wherein R is hydrogen or

4
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C-Cy alkyt; or a divalent 5- or 6-memberad monocydic carbocyclic or heterocyclic
radical.

8. Uss or a method as claimed in any of claims 1 to 4 wherein, in the compound
(1), L2 Is -N=CR-, “OCRC(=O)NR-N=CR-, -C{=O)NR-, -N=CR-, -C(=0)-,
“CHaCHC(=Q)-, {CHz)o.aNRC(=0)-, -NRC(=OXCHs)o.y~, —O-N=CH-, -CH;:NRCH-,
NR(CHa)sg, {CHa}1aNR-, -8-, -CH:OCHz, -O{CHz)ya~, {CHp).50-, -CHzSCH,
-S(CHz)o.5, {CH2)0.3S-, a divalent (C,-Co)akylene radical, a divalent (Co-
Ce)alkanylene radical, or a divalent {C-Ce)alkynylene radical, wherein R is hydrogen
or C,-C; akyl.

6. Use or a method as claimed in any of clalms 1 to 4 wherein, in the compound
(1), L2 is ~NRN=CH-, -ON=CH-, or -N=CH-.

7. Use or a method as claimed in any of claims 1 to 4 wherein, in the compound
(1), L2 is -C(=0})-.

é. Uss or a method as claimed in any of claims 1 to 4 whersin, In the compound '

(1), L2 Is ~NHC(=0)- or -C{=O)NH-.
. Use or a method as claimed In any of daims 1 to 4 wherein, in the compound
(1), L2 is a divalent radical selected from one of the following formulas, whereln either

(1) the bond marked * is attached 1o Ar? while the bond marked ** Is attached to Ar”,
or (1) the bond marked * Is sttached to Ar* while the bond marked ** is attached to

e - Ak

Y e O

47
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N Y Xy U G

XT /\E'_';,’- 4“3”]"- /\CZ’- ~Yr

’“{"’f’?fi e alae r*“*L

wherein R is hydrogen or C;-C, alkyl.

10. Use or method as claimed in claim 9 wherein, In the compound (1), A1 Is
hydrogen and L2 has one of the following formulae wherein the bond marked * is
attached to Ar* while the bond marked ** is attached to Ar';

O e Xy - e

wherein R Is hydrogen or C,-Cs alkyl.

\

O\
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11.  Use or method as ciaimed in any of the preceding claims whersin the disease \.Q
Is one associated with elevated levels of prostaglandin D2 (PGD2) or one of more
active metabofites thareof.

WO 2005/115382 PCT/EP2005/003884

12. 'Use or method as clalmed In any of claims 1 to 10 wherein the disease s an
inflammatory, autoimmune, respiratory or allergy disease.

13.  Use or method as clalmed in any of claims 1 to 10 whersin the dissasa Is
selecied from asthma, rhinits, allergic airway syndrome, allergic rhinobronchitis,
bronchitis, chronic obetructive puimonary disease (COPD), nasal polyposis,
sarcoidosis, farmer’s lung, fibroid fung, cystic filbrosis, chronic cough, conjunctivitis,
atopic dermatitls, Alzheimer's diseass, amyotrophic lateral sclarosis, AIDS dementia
complex, Huntington's dissase, frontotamporal dementia, Lawy body dementia,
vascular dementia, Guihln-&im syndroms, chronic demyelinating
polyradiculoneurophathy, multifocal motor-neuropathy, plexopathy, multiple sclerosis,
encephalomyelitis, panencephaiitis, cerebellar degeneration and encephalomyaeiitis,
CNS trauma, migraine, stroke, rheumatoid arthritis, ankylosing apondylitis, Behcet's
Diseass, bursitis, carpal tunnel syndrome, Inflammatory bowel disease, Crohn's
tiseass, uicerativa colitis, dermatomyositis, Ehlers-Danios Syndrome (EDS),
fibromyalgia, myofascial pain, ostecarthritis (OA), osteonecrosie, psoriatic arthritis,
Reiter's syndrome (reactive arthritis), sarcoidosis. scleroderma, Sjogren’s Syndrome,
scft tissue disease, Stil's Disease, tendinitis, polyarteritis Nodossa, Wegener's
Granulomatosils, myositis (polymyositis dennatornyosl_tla). gout, atheroscierosis,
lupus erythematosus, systemic lupus erythematosus (SLE), type | diabates, nephritic
syndrome, glomearulonephritis, acute and chronic renal faliure, ecsinophilia fascitis,
hyper IgE syndrome, sepsis, septic shock, ischemic reparfusion injury in the heart,
aliograft rejection after trangplantations, and graft versus host disease.

14.  Use or method as claimed in any of claims 1 to 10 wherein the disesse is
selected from asthma, rhinitis, allergic airway syndrome, and allergic rhinobronchitis,

15.  Use or method as claimed in any of the praceding claims whereln, in the
compound (1), ring Ar? i (i) an optionally substituted phenyl or naphthy ring; (i) a
phenyl ring fused to a 5- or 6-membered nitrogen-containing heterocyclic ring, elther
or both of such rings being optionally substituted:; (jil) an optionally substituted
nitrogen-containing 5- or 8-memberad heteroaryl ring; or (v) a nitrogen-cortalning 5-

101
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or 6-membered heterocyclic ring fused to a phenyl ring, elther of which rings being \
optionally substituted.

16.  Use or mathod as claimed In claim 15 wherein, in the compound (), ring Ar Is
optionally substituted pheryl, pyridyl, pyrimidyl, diazoiyi, thiazotyl, ciazolyl, triazinyl,
quinolinyl, pyrroliyl, furanyl, thiezolyl.

17.  V as clalmed in clalm 15 or claim 16 wherein, in the compound (l), optional
substitusnts in Ar” are selected from flucro, chioro, bromo, (Cy-Ca)alkyl,
triflucromethyl, (C,-Cs)alioxy, trifluoromethoxy, trifluoromethytthio, dimethylamino,
cyano, {Cy-Cyalkyl}30z-, NH2SOy, (C1-CaalkylINHSOy-, {C,-Cralkyl)aNSO,-, and
nitro.

18. Use or mathod ae claimed in any of the preceding claims whereln, in the

compound (1), Ar' Ie a 5- or 8-membered nitrogen-containing hetercary! ring,
optionally substituted,

19. Use or method as cieimed In any of claims 1 to 17 whaerein in the compound
(1), Ar' 1s a phenyt ring and L3 is linkad to the 4-position thereof relative to the
ACHA,O- radical.

20. Use or mathod as claimed in any of the preceding claims wherein in
compound {I), 113 4 and AP is a 5- or 8-membaered hetercary! ring, optionally
substituted.

21. Uss or method 88 claimed in any of the preceding clalms wherein in
compound (i), tis 1 and A”® is a phenyt ring, optionally substituted,

22. Use or method as clalimed in any of the preceding claims whevein In
compound (1), any optional substituents in ring Ar' or Ar” are selected from fluoro,
chioro, bromo, iodo, cyano, nitro, trifiucrormethyl, irifluoromethoxy, trifiucromethyithio,
(C1+-Caalkyl)SOz, NH;SO, (Cy-CralkylINHS O, (C1-Cralkyl)aNSOx-, C-Coalkyl, C,-
Cs aikoxy, cycioalkyl, aryl, arylaxy, aryl{Cy-Ce). or aryl(C,-Cs alkoxy)-.

23. Use or method as claimad in any of ciaims 1 to 19 wherein in compound (1), t
is 0 and L3 is a bond.
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24, Use or method as claimed In any of tha praceding ciaims whereln, in the
compound (1), A Is ~COOH.

25. Use or method as claimed in any of clalms 1 to 23 wharein, in the compound

(1), A is a carboxyl blolsostere selacted from -SO,NHR and P(=OXOH)OR) whersin
R s hydrogan methy! or ethyl, -SOz0H, -P(=OXOH)(NH,), ~C{(=O)NHCN and groups

of formulae:
J R go\ ‘&,on
}\— '4‘ - ,OH . 0 l

28. Use or method as claimed in any of the precading claims wherein, in the
compound (1), A, is hydrogen.

27. A compound of formula (IV) or a salt, hydrate or adivate thereof

A
,ﬁ\A1
(e
L3 0 H
(iv) ; t
Ris

wherein A, A, L3, AP, A, and t ere as definad In claim 1 or claim 2,
R;3 represents hydrogen or ane or more optional substituents,
L2 Is a divaleni radical selected from the following wherein either (i) the bond marked

* s altached to Ar® while the bond marked ** is attached o Ar', or (li) the bond
marked * s attached to Ar' while the bond markad ** is attached to Ar™:

\@S
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wharein R Is hydragen or C,-C, alkyl.

28. A compound as claimed in claim 28 wherein A, is hydrogen and L2 is
selected from the following wherein the bond marked * is attached to Ar® while the
bond markad ** is attached to Ar’:

Seadataiaval el e
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wherein R is hydrogen or C,-C, alkyl.
29, A compound as claimed In claim 27 or claim 26 wherein A is -COOH.
30. A compound as claimed in claim 27 or claim 28 wherein A is a carboxyl

bicisostere selected from -SONHR and-P(=OXOH)OR) wherein R is hydrogen
mathyl or ethyl, -8O;0H, P(=OXOHXNH,), —C(=O)NHCN and groupe of formuiae:

R o,

31. A compound as claimed in any of claims 27 to 30 wherein R,3 represents one
or more substituents selacted from fluoro, chioro, bromo, lodo, cyano, nitro,
trifluoromethyl, trifluoromethaxy, trifluoromethytthio, (C-Caatkyl}SOx, NH:SO £, (C,-
Caalkyl)NHSOz-. (C1-Caalkyl}2NSOr-. C1-Coalkyl, C1-Coalkaxy, cycioalkyl, anyl,
aryloxy, aryl(C+-Cey. or aryl(C1-Cs alkaxy)-.

32. A compound of formula (IVA) or a salt, hydrate or solvate thereof

’é‘A,
a..ngﬁ}umﬂ

(VA)

wherein A, L3, t, A, Ry, are as defined In any of claims 28 to 30 and R, Is optionally
aubstituted phenyl or §- or 8- memberad hetsroaryl.

33. A compound of forrmula (IVB) or a salt hydrate or solvate thergof
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Oy __OH
Ru"‘\ o

ok

wherein L3, t, and Ar’ are as defined in any of claims 26 to 30 and Ry, is optionally
substituted phenyl or 5- or 8- membered hetercaryl.

34. A compound of formula (IVC) or a salt hydrate or solvate thereof

Oy CH
Y
i,

Ru--\ =N
N--"

R
(ve)

wharein R;, reprasents a substituent selected from fiucro, chioro, brome, lodo, (C,-
Ce)alkyl, trifluoromethyl, (C,-Cs)alkoxy, (C+-Ce)aliyimercapto, trifiuoromethaxy,
trifluoromethyithio, dimethylamino, cyano, (Cy-Calkyl)SOx, NH;SOx-, (Ci~
Csaikyl)NHSOz, (C1-Caalkyl}zNSOx, 2nd nitro, and Ry, Is optionally substituted
phenyl or 5- or 8- membered heteroaryl.

35. A compound as claimed in dalm 34 whereln Ri4 Is a 2-substituted, 2,4
disubstitutad, 2,6-disubstitubed or 2,4,8-risubstitied phenyl ring where the
substituents are selected from fiuoro, chioro, bromo, lodo, (C-Ce)alkyl,
trifluoromaethyi, (C,-Ce)afcory, (C+-Ce)alkyimercapto, trifiuoromethoxy,
trifiuoromethylthio, dimethylamino, (C:-Caalkyf)SOz-, NH SOz, (Cr-CralkyllNHSO,
(C1-Coalkyl)}aNSO-, and cyano

36. A compound as clalimed in claim 34 wherein R, is a 2-substituted, 2,4-
disubstituted, or 2.8-disubetiiuted phenyl ring where the subetituents are selected
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from fiuoro, chior, (C-Cajalicy, triflucromethyl, (C:-Calalicoxy, (C-Caalikylmercapto,
trifluoromethoxy, triflucromethyithio, and cyano.

37. A compound as claimed In claim 34 wherein Ry, Is a 2-substituted or 2,6
disubstifuted pyridyi ring where the substiiuents are selected from fluoro, chioro, (C,-
Ca)alkyl, trifluoromethy, (C1-C)afkoxy, (Ci-Cs)alkyimercapto, trifluoromethoxy,

38. A compound as claimed In cdlaim 34 wherein R, Is selected from fluoro,
chioro, bromo, iodo, (C-Celalkyl, (C+-Ce)alkoxy, trifiuoromethaxy and
triffuoromethyithlo, and Ry, s optionally substituted phenyl or optionally substituted 5-
or 8- membered heteroaryl.

39. A compound as claimed In any of claims 27 to 38 whenein A, is hydrogen.

40. An enantiomer of a compound as claimed In any of claims 27 to 38 wherein
A, is methyl, and the carbon atom to which it Is attached has the S stereochemical

configuration.

41. A compound as claimed in claim 27 selected from the group consisting of-
4-chioro-2-(1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetic acid,
4-bromo-2-(1-phenyl-1H-pyrazole-4-carbonyl)phenoxyacetic acid,
[4-bromo-2-{1-pyridin-2-yi-1H-pyrazole-4-carbonyi)phenoxyjacetic acid,
{4-bromo-2-{1-(2-chlorophenyl)-1H-pyrazcle-4-carbonyi]phenoxylacstic acld,
{4-bromo-2-{1-{3-chlorophenyl)-1H-pyrazole-4-carbonyf]phenoxy}acetic acld,
{4-bromo-2-{1-{(4-bromophenyl)-1H-pyrazole-4-carbonyllphenoxy)acetic acid,
{4-bromo-2-{1-{(4-chlorophenyl)-1H-pyrazcle-4-carbonyllphenoxy)acetic acid,
{4-bromo-2-{1-({2-ethylphenyt)-1H-pyrazole-4-carbonyfjphenoxylacetic acid,
{4-bromo-2{1-(2-bromophenyl)-1H-pyrazole-4-carbonyflphancxy}acetic acid,
{4-bromo-2{1«{2-fluorophenyl)-1H-pyrazole-4-carbonyilphenoxy}acetic acid,
{4-bromo-2-{1<(2-trifluoromethyiphenyl)-1H-pyrazole-4-carbonyllphencxyjacetic acid,
{4-bromo-2-{1<{3-bromaphenyl)-1H-pyrazole-4-carbonyllphenaxylacatic acid,
{4-bromo-2-{1-(2.4-dichiorophenyl)-1H-pyrazole-4-carbonyl]phenoxy)acetic acid,
{2{1-(2-chlorophenyl)-1H-pyrazole-4-carbonyl]-4-nitrophenaxy)acetic acid,
{4-bromo-2{1-(2,6-dichlorophenyl)-1H-pyraznle-4-carbortyfiphencxylacetic acid,
{2{1-{2-bromophenyl)- 1H-pyrazole-4-carbonyl}-4-ethylphenoxylacetic acid,
{4-bromo-2-{1-(2.4-dibromophenyl)-1H-pyrazole-4-carbonyljphenoxyjacetic acid,

107
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{4-bromo-2-{1-{4-bromo-2-chlorophenyl)-1H-pyrazole-4-carbonylphenoxy}acetic
acid,

{4-bromo-24{1-{2,4,6-trichiorophenyl)-1H-pyrazole-4-carbonyllphenoxy}acetic acld,
2-{4-bromo-2-{1-phenyi-1H-pyrazole-4-carbonyi)phanaxylproplonic acid,
(S)-2-{4-bromo-2-{1-phenyi-1H-pyrazole-4-carbonyl)phenaxylpropionic acid,
2-{4-Bromo-2-{1-(2-chlorophenyl)-1-H-pyrazole-4-carbonyljphenoxy}prapionic acid,
(S)-2-{4-Bromo-2-{1-(2-chlorophenyl)-1-H-pyrazole-4-carbonyi]phencoy} ~proplonic
acid,
2-{4-Bromo-2{1-(2,6-dichiorophenyl)-1H-pyrazole-4-carbonyflphenoxy}proplonic
acid,
(S)-2-{4-Bromo-2-[1-(2,6-dichiorophenyl)-1H-pyrazole-4-carbonyljphenoxy}propionic
acid,

{4-Bromo-2-{1(2-ethoxyphenyl)- 1 H-pyrazole-4-carbonyllphenoxy}acetic acid,

{4-Bromo-2-{1{4-bromo-2-stfrylphenyi)-1H-pyrazole-4-carbonyfjphencxy)acetic acid,

{4-Bromo-2-[1-{2-phenoxyphanyt)-1H-pyrazole-4-carbonyfiphenoxylacetic acid,
{4-Bromo-2-{1-{2-methyithiophenyf)-1H-pyrazoie-4-carbonyljphencxy}acetic acid,
{4-Bromo-2-(1-(2-bromo-4-mathyiphenyl)-1H-pyrazola-4-carbonyljphencxylacetic
ﬂl
2-{4-Bromo-2-{1-{4-bromo-2-athylphenyl)-1H-pyrazole-4-carbonyljphenaxy)proplonic
ﬂ \ .
2-{4-Bromo-2-{1-{2-phenaxyphenyl)-1H-pyrazole-4-carbonyl|phenoxy}propionic acid,
(S)-2-{4-Bromo-2-{1-(2-phenoxyphenyl)-1--pyrazole-4-carbonyljphanoxy}proplonic
acld,

2-{A-Bromo-2-{1-(2-methyithlo)-1H-pyrazoie-4-carbonyl]phenoxy}proplonic adld,
(S)-24{4-Bromo-2{1-{2-methytthio)-1H-pyrazonie-4-carbonyllphenoxy)proplonic acid,
{4-Bromo-2-{1-(2.4-dimethyiphenyl)-1H-pyrazole-4-carbonyliphenaxy}acetic acid,
{4-Bromo-24{1-(4-chloro-2-methyiphenyl)-1H-pyrazole-4-carbonyl]phenoxy)acetic
acid,

{4-Bromo-2{1-{2,5-dichloraphenyl)-1H-pyrezole-4-carbonyljphenoxy)acetic acid,
2-{4-Bromo-2{1-{4-chioro-2-methyiphenyl)-1H-pyrazole-4-
carbonyljphenoxylproplonic acid,
2-{4-Bromo-2{1-{2,4,8-trichlorophenyl)-1H-pyrazole-4-carbonyllphenoxy}proplonic
acid,

{4-Bromo-2{ 1(2.6-dlethyl-phenyl)-1H-pyrazole-4-carbonylphenaxylacstic acid,
{4-Bromo-2{ 1-(2,6-dimethyiphenyl)-1H-pyraxole-4-carbonyllphenoxyjacetic acid
{4-Bromo-2-{1-(2-ethyl-6-methyiphenyl)- t H-pyrazole-4-carbotyllphenoxy)acetic acid,

{
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{4-Bromo-2{1-{2-chioro-8-methyiphenyl)-1H-pyrazole-4-carbonyfjphenoxylacetic
acld,
{4-Bromo-2-{1-(3,5-dichioropyridin-4-y{)-1H-pyrazoie-4-carbonyliphenoxylacetic acld,
[4-Bromo-2-(1-naphthalen-1-yl-1H-pyrazole-4-carbonyl)phenoxylacetic acid,
{4-Bromno-2{2-{4-chiorobenzyljthlazol-4-yijphenoxyjecetic acid,
{4-Bromo-2{3-{4-fluoro-phanyli}-{1,24]oxadiazol-5-yljphencxylacstic acid,
{4-Bromo-243-{4-methoxy-phenyl}H 1,2,4]cxadiazol-5-yljphenoxylacetic acid,
{4-Bromo-2{3-{4-chlorophenyl)-[1,24joxadiazol-5-ylJphenoxylacstic acid,
{4-Bromo-2-{3-{4-fiuoro-benzyiH{ 1,2 4joxadiazol-5-yi}-phenoxy}-acetic acid,
{4-Bromo-2{3-(2,8-dichioro-benzyi)}-1.2.4]oxadiazol-5-yil-phenoxy}-acetic acld,
{4-Bromo-2-{3-(2-rflucromathylbenzyi}-{1,2,4Joxadlazol-5-yijphencxy}-acetic acid,
4-Bromo-2{3-(2,6-dichioro-phenyl)isoxazole-5-carbonyljphenoxy)acetic acki,
{4-Bromo-2-{3-(1-phenyicydopropyi)1,2,4joxadlazol-5-yijphenoxy}acetic acid,
{4-Bromo-2-{3-(2.4-dichiorophenyl)-{1,2,4]oxadiazol-5-ylfjphenoxy}acstic acid,

and salts, hydrates and solvates thereof.

42. A pharmaceufical composition comprising a compound as claimed in any of
claims 27 to 41, together with a8 pharmaceutically acceptable carrier.

i
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USO MEDICINAL OE LIGANDOS DE RECEPTOR

Esta invencion se relaclona con el uso de una clase de compuestos que son ligandos
del receptor CRTH2 {molécula homédloga del receptor quimio-atrayente expresada
sobre células colaboradoras T tipo 2), en el tratamiento de enfermedades que
responden a la modulacidn de la actividad del receptor CRTH2, principaiments las
enfermedades que tlenen un componente inflamatorio significativo. La Invencion
también se relaciona con miembros novedosos de la clase de ligandos y
composiciones farmacéuticas que los contienen v

Muchas clases de agentes antiinflamatorios son conocldos, incluyendo los compuestos
antiinflamatorios no esteroides conocidos como los NSAID y los inhibidores de
ciclooxigenasa (COX-1 y COX-2). El 4cido benzlifenilacético y algunos derivados de
benznfenona con sustituyentes carboximetoxi en uno de los anllios se han identificado
como agentes antinflamatorioe (ver, por ejemplo, Khanum et. al. Bloorganic Chemistry
Vol 32, No. 4, 2004, pages 211-222 y las referenclas citadas aqul). Algunos 4cidos o-
fenil carbamoilfenoxiacélicos y o-benzamido-fenoximetil tetrazoles se han reportado
como agentes antliinflamatorios potenciales, ver por ejemplo Drain et. al J. Pham.
Phamac., 1971, 23, 857-864, and ibid 1970, 22, 684-693. WO 99/15520 describen
unos pocos derivados de benzofenona con sustituyentes carboximetoxi o
taetrazoliimetox] en uno de los anillos, sintetizadoe como miembros de un grupo de
compuesios que se dice que lenen actividad como inhibidores del receptor activado
proliferador de peroxisoma (PPAR), vy la utiidad en una variedad de estados de
enfermedad que incluyen la diabetes, la enfermedad cardiaca, y la enfermedad
circulatoria.

El ligando natural del receptor acoplado a proteina G CRTH2 es la prostaglandina D2.
Como su nombre lo indica, el CRTH2 se expresa sobre las células colaboradoras T
tipo 2 (céhiias Th2) pero tamblén es conocldo por expresarse sobre células eosindfilas
y basdfllas. La activacién de la célula como resultado de la unién del PGD2 al receptor
CRTH2 da como resultado una respuesta biolégica compieja, que Incluye la liberacién
de mediadores Infiamatorios. Los niveles elevados de PGD2 estdn por lo tanto
asociados con muchas enfermedades que tlenen un fuerie componente inflamatorio,
tal como el asma, la rnitls y las alergies. Bloquear la unidn del PGD2 al receptor
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CRTH2 es por lo tanto una estrategia terapéutica (til para el tratamiento de tales
enfermedades.

Algunos de los ligandos de molécula pequeiia de CRTH2, aparentemente que actian
como antagonistas de PGD2, son conocidos, por ejemplo como se propone en las
sigulentes publicaciones de patente: WO 03/087042, WO 03/007598, WO 03/066048,
WO 03/066047, WO 03/101961, WO 03/101881, GB 2388540, WO 04/089885 y WO
05/018529

Las estructuras de los compuestos antagonistas PGD2 referidas en algunas de las
publicaciones anteriores ienen un sisteama de anllio con niicleo biciclico o triciclico
relaclonado con el nilcleo indol de la indometacina, un agents antiinflamatorio
conacido, conoclido ahora por unirse al CRTH2. La presente Invencién surge de la
identificacién de una clase de compuestos que ienen un nicleo monociclico cuyas
porciones sustituyentas se ssleccionan y se orlentan por el nicleo monociclico para
Interactuar con y unirse al CRTH2. La clase de compuesios con los cuales esta
invencién estd relacionada son as! capaces de modular la actividad del CRTHZ2, y son
{itiles para el tratamiento de enfermedades que se benefician de tal modulacién, por
ejamplo asma, alergle y rinitis.

De acuerdo con la presents invencién, se provee el uso de un compuesto de formula
() o una sal, hidrato o solvato de éste en e elaboracion de una composicién para el
tratamiento de enfermedad que responde a la modulacion de la actividad receptora
CRTH2:

]
’ﬁ‘A,
u\éﬂ}’“’:‘ )

en donde
A representa un grupo carboxiio -COOH, o un carboxil bioisostere;

A4 6s hidrobgeno o metilo;
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El anlllo Ar' es un anillo de fenilo opcionalmente sustituido o un enillo heteroarilo
monociclico de 5 o 8 miembros, en el cual AA/CHO-y L2 estdn ligados a 4tomos de
anillo adyacente;

Los anllios Ar?, Ar’ cada uno representan independientements un anillo fenilo o un
anillo heteroarilo monaciclico de 5 o 6 miembros, o un sistema de anillo biciclico que
consiste de un anllio carbociclico o heterociclico de 5 0 6 miembros que es benzo-
fusionado o fusionado a un anillo hetsroarilo monociclico de 5 o 6 miembros, dicho
anillo o sisterna de anillo es opclonalmente sustituido;

tes001;

L2 y L3 cada uno independientements represantan un radical divalente de formula
A" )(Z)n(AlK%), en donde

m, n y p son independientemente 00 1,

Alk' y Alk? son independientemente madicales aiquileno C,-Ca o alquenlieno
CrC; de cadena recta o ramificada opcionalmente sustituldos que pueden
contener un enlace —O-, -S- o -NR- compatible en donde R es hidrdgeno o
alquilo C-Ca,y

2 es —0O-; -S-; -C(=0)-; -SOf; -SO-; -NR-; -NRSOz, -SO:NR-, -C(=O)NR-, -
NRC(=0), -NRCONH-, -NHCONR-, -NRC(=NRNH-, -NHC(=NR)NR-, -
C(RFEN-NR-, 0 —-NR-N=C(R)- en donde R es hidrdgeno o aiquilo C,-Cs; 0 un
mdical carbociclico o heterocidico monociclico de 5 0 6 miembros divalente

SIEMPRE Y CUANDO
(A) la longitud total de L2 y L3 no exceda a aquella de la cadena saturada no
ramificada de 10 4tomos de carbono; y

(B) L2 no es ~C(=0)-, -C{=0)NR-, 0 -NRC(=0}- cuando Ar* sea fenilo opclonaiments
sustituido; y

\
N
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(C)(a)L2nosea uneniacey(b)penl2 noseaOcuandones 1y Z es arilb o
heteroarilo, y

(D) (a) L2 no es —O-, -SOz, -NR-, -=CHR*RY- or -CH(R*)Y(OR"}-, en donde R* and R"
sean Independientements hidrogeno, haldgeno, alquilo Ci-Ce. alquenllo CzrCe,
alquinilo C-Ce, 0 cicloalquilo Cz-C;, 0 s unen para formar un anillo, y (b) cuando p
es 1ynes 1yZes arilo o hetervarllo entonces Alk* no es -CHR'R"- o -
CH(R™)(ORY)-, en donde R* y RY son Independientsmente hidrdgeno, haldgeno,
aiquilo C1-Cs, alquenlio CCs, alquinlio CxCe, 0 cicioalquilo Cy-C;, 0 se unen para
formar un anilio.

En un aspecto de la invenclén, en los compusestos (1), Ia longitud de cadaunode L2 y
L3 no excede aquella de una cadena saturada no ramificada de 5 dtomos de carbono
y (il) la longitud total de L2 y L3 no excede a aquella de la cadena saturada no
ramificada de 7 dtomos de carbono, y (ill) nl L2 nl L3 incluyen més de dos
sustituyentes R diferentes de hidrégeno.

En un aspecto mas restringido de la Invendén, los compuestos (1) como se definieron
anteriomente en donde A, eg hidrégeno y Z es —0-; -S-; -C(=0)-; -8Or; -SO-; -NR-, -
NRSOz, -C(=O)NR-, -NRCONH-, -NRC{=NR)NH-, 0 -C(R)}=N-NR-, en donde R es
hidrégeno o alquilo C4-Cs; o un radical carbocliclico o heterociclico monociclico de 5- o
6- miembros divalents, se puede utilizar

En otro aspecto restringido de la invencién, los compuestos (I) como se definleron
anteriorments en donde L2 es -N=CR-, -OCRC{(=O)NR-N=CR-, -C(=O)NR-, -N=CR-, -
C(=0), -CH=CHC(=0)+(CH3)psNRC(=0), -NRC(=OXCHakgs, -ON=CH-, -
CHANRCHz, -NR{CHa)13-, {CHz)1aNR-, -S-, -CH;OCHz, -O(CHa}is~, (CHahsO-, -
CHsSCHz, -S(CHa)oy, {CHa2)p35-, un radical alquileno (Cx-Ce) divalents, un radical
aiquenlleno (Cr-Cs) divalents, o un radical aiquinlieno {C--Cs) divalente, en donde R es
hidrégeno o alquilo C4-Cs, pueden ser utilizados.

En aspecios adicionales m#s restringldos de la Invencién, los compuastos (l) como se
definieron anteriorments en donde L2 e —-NRN=CH-, -ON=CH-, 0 N=CH-; 0 L2 es —
C(=0})-; 0 L2 es -NHC(=0)- 0 —C(=O)NH-, pueden ser utilizados.
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Un aspecto Independients de la invencidn es el uso de un compuesto de fdrmula (1)
establecido anteriormente o una sal, hidrato o solvato de éste en la elaboracion de una
composicidn pam el tmiamlento de enfermedad que responde a la modulacién de
actividad del receptor CRTHZ2, en el cual sl compuesto (I):

A representa un grupa carbaxilo —COOH, o un carboxdl bioisostere;
A, es hidrégeno o metilo;

El anlllo Ar' es un anllic de fenllo opclonalmente sustituido o un anitio heteroarlio
monociclico de 5- o 8- miembros, an el cual AA;CHO- y L2 estén ligados a 4tomos de
anillo adyacents;

Los anllios Ar*, Ar' cada uno independientemente representan un anilio fenllo o
hetercariio monociclico de 5- o 6- mlembros, o un sistema de anillo biciclico que
conslsta de un anillo carbaciclico o heterociclico de 5- o 8- miembros que es benzo-
fusionado o fusionado a un anlilo heteroariio monociclico de 5- o 6- miembros, dicho
anillo o sistama de anilio es opcionailmente sustituldo;

tes0o1;

L3 representa un radical divalente de férmula —(Alk")(Z)-(Alk%), en donde
m, n y p son independlentemente 0 0 1,

AIK' y Alk® son independientemente radicales alquileno C-C; o alquenileno Cr-
C; de cadena recta o ramificada opcionaimente sustituidos que pueden
contener un enlace —O-, -S- 0 -NR- compatible en donde R es hidrégeno o
aiquilo C1-Cs, ¥

Z 88 -0O-; -8-; -C(=0)-; -SOr; -SO-; -NR-, -NRSOr, -SO:NR-,

~C(=O)NR-, -NRC(=0)-, NRCONH-, NHCONR-, -NRC(=NR)NH-,
-NHC{=NR)NR-, =C(R)=N-NR-, or -NR-N=C(R)- en donde R es hidrégeno o
alquilo Ci-Cs; o un radical carbociclico o heterociclico monociclico de 5- o 6-
miembros divalente;
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L2 representa un radical divalente seleccionado de una de las sigulentas formulas
{algunas vaces denominada "L2 ajusta a A" aqui), en donde (i) el enlace marcado *

esta unido a Ar* mientras que el enlace marcado ** esta unido a Ar', o (i) el enlace

marcado * esta unido a Ar' mientras que el enlace marcado ** esta unkio a Ar*:

'\)'\ ~r N Y- G-

N X O

T~y - Y

/‘&Y",_.@J’\ ’\rﬁ\ f@i ,ﬂri

an donde R Is hidrégeno o aiqullo C,-Cy; ¥y

la longitud total de L2 y L3 no excede a aquella de una cadena saturada no ramificada
de 10 &lomos de carbono.

En una definicién més restringida de este aspecto de la invencién, en los compuestos
(D), {I) la longitud de L3 no axcede aquella de la cadena saturada no ramificada de 5
étomos de carbono y (ll) la longitud total de L2 y L3 no excede a aquella de la
cadena saturada no ramificada de 7 étomos de carbono, y (lii} L3 no incluye més de
dos sustituyentes R diferentas de hidrégeno.
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En dos aspectos inmadiatamente precedentas de la invencion, en los compuestos (1),
A1 puede ser hidrdgeno y L2 puede ser una de las sigulentes formulas {algunas veces
denominada *L2 ejusta 8 B" aqui) en donde el enlace marcado * esia unido a AP
mientras que el enlace marcado ** esta unido a Ar'":

R

~r '\Cs R ¢l N-O '\.‘:N’ )

en donde R es hidrégeno o aiqullo C-Cs.

Los compuestos con los cuales la invencidn esta relacionada se definen mediante
referencia a la fdrmula (I} como resultado de estudios hacla la elucidacién del sitio que
se une al ligando del CRTH2. Tales estudios conducen a la condusién total de que un
farmacdforo general quas comprende una porcibn negativamente cargada,
representada por AA{CHO-, y dos porclones aromédticas y/o hidréfobas, representadas
por ArFL2 y H(AP)L3-Ar' o solamente Ar', orientado en un tiangulo aproximado,
formarfan una disposicién para la interacclon con el sitio de unién del receptor. Se
concluyd que las agrupaciones de sustituyentes a AACHO- y ArPL2- deben estar
sobre atomos de anillo adyacentes de Ar'. Los ligadores L2 y L3 suministran alguna
flaxibliidad a la molécula para facilitar la unidn éptima. Las restricciones sobre las
longltudes de, y las sustituciones en, los ligadores L2 y L3 estdn con el fin de restringir
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el tamafio y la complejidad molecular total de las estructuras para uso de acuerdo con
la invencién. Para evitar dudas, la longitud total de L2 y L3 es, para los propdsitos de
esta descripcion y reivindicaciones, la suma n2+n3, en donde n2 es el nimero de
dtomos conectados en la cadena més corta de dtomos del 4tomo terminal al 4tomo
terminal de! ligador L2, y n3 es el nimero de &lomos conectados en la cadena més
corta de dtomos desde el &omo terminal al dtomo terminal del ligador L2.
Preferiblements ios compuesios con los cuales la invencidn esta relacionada deben
tener un peso molecular de no més de 600. Los sustituyantes opclonales en cualquier
elemento de los compuestos (I) se permiten como en la definicion de los compuestos
(). Tales sustituyentes pueden modular propledades farmacocinéticas y solubilidad,
asi como también recoger Interacciones de unién adiciénales con el receptor.

En otro aspecto, la invencién suministra un método para el tratamiento de un sujeto
que sufre de una enfermedad que responde a la modulacién de la actividad del
receptor CRTH2, que comprende administrarle al sujeto una cantidad de un
compuesto (I) como se definid y describld anteriormente efectivo para mejorar la
aenfermedad.

En particular, los compuestos con los cuales la invencién esta relacionada son Gtlles
en el tratamiento de enfermedad asociada con los niveles elevados de prostaglandina
D2 (PGD2) o uno o més metabolitos activos de éste.

Ejemplos de tales enfermedades incluyen asma, rinitis, sindrome alérgico de vias
aéreas, rincbronquitis alérgica, bronquitis, enfermedad puimonar obstructiva crinica
{(COPD), poliposis nasal, sarcoidosis, enfermedad del campesino, pulmén fibroide, ¢
fibrosls clstica, tos cronica, conjuntivitis, dermatitis atdpica, erfermedad de Alzhelmer,
esclerosis lateral amiotrdfica, complejo de demencla de SIDA, enfermedad de
Huntington, demencia frontotemporal, demencia de cusrpo Lewy, demencla vascular,
sindrome Guilllen-Barre, poliradiculoneuropatia desmielinizante cronica, neuropatia
motora multifocal, plexopatia, esclerosls miiltiple, encefalomielitis, panencefalitis,
degeneracién cerabelar y encefalomieliis, trauma del SNC, migrafia, ataques, artritis
reumatoide, espondilitis anquilosante, Enfermedad de Behget, bursitis, sindrome de
tiinel carplano, enfermedad Inflamatoria del Intestino, enfermedad de Crohn, colitis
ulcerativa, dermatomiositis, Sindrome de Ehlers-Daniocs (EDS), fibromialgia, doior
miofasclal, osteoartritis (OA), osteonecrosis, artritis soridtica, sindrome de Rsiter



10

15

20

25

30

9

(artritls reactiva), sarcoldosis, escleroderma, Sirdrome de Sjogren, enfermedad de
tejido liso, Enfermedad de Still, tendinitls, poliarterita Nodosa, Granulomatosls de
Wegener, miositis (polimiositis dermatomiositis), gota, ateroesclerosia, lupus
eritematoso, iupus sistémico eritematoso (SLE), diabetes tipo I, sindrome nefritico,
glomerulonefiitis, falla renal aguda y cronica, fascitis eosinofilia, sindrome hiper IgE,
sepsis, choque sépfico, dafio por repercusién lsquémica en el corazbn, rechazo por
aloinjerto después de transplantes, y rechazo versus enfermedad de huésped.

Sin embargo, los compuestos con los cuales la Invencion esta relaclionada son
principaimente de valor para el tratamiento de asma, rinitis, slndrome alérgico de vias
aéraas, y rinobronquitis alérgica.

Muchos compuestos de Formula () anterlores son novedosos por sl mismoes, y la
invencién incluye tales compuesios novedosos psr se.

Como se utlliza aqul, el término "alquilo{Cy-C:)" en donde a y b son enteros se
refleren a un radical alquilo de cadena recta o ramificada que tiene de a a b 4tomos
de carbono. Asl cuando a es 1 y b es 6, por ejemplo, al tdrmino incluye metlio, etlio, n-
propilo, isopropiio, n-butilo, isobutilo, sec-butilo, t-butilo, n-pentilo y n-hexilo.

Como se utlliza aqul el término * radical alquileno {(C,-Cs) divalente” en dondea y b
son enteros se refieren a una cadena de hidrocarburo saturado que tiene de a a b
dtomos de carbono y dos valencias no satisfechas.

Como se utiliza aqui el tdrmino "alquenilo (Cx-Cs)"' en donde a y b son entercs se
reflere a una porcién alquenilo de cadena recta o ramificada que tiene de aa b
atomos de carbono que tienen al menoe un doble enlace de la estereoquimica E o0 Z
donde es aplicable. El tdrmino incluye, por ejemplo, vinilo, alilo, 1- y 2-butenilo y 2-
metll-2-propenilio.

Como se utiliza aqul el tdrmino "radical alquenlleno (C,-C;) divalente” significa una
cadena de hidrocarburo que tiene deade a a a atomos de carbono, al menos un doble
eanlace, y dos valencias no satisfechas.
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Como se utiliza aqul el termino "alquinilo C-Cy * en donde a y b son enteros se reflere
a grupos de hidrocarburo de cadena recta o cadena ramificada que tienen de dos a
sels dtomos de carbono y que tienen ademds un triple enlace. Este térmmino inclulria
por ejemplo, etinilo, 1- y 2-propinlio, 1-, 2- y 3-butinllo, 1, 2-, 3- y 4-pentinilo, 1-, 2-, 3-,
4- y 5-hexinflo, 3-metil-1-butinilo, 1-metil-2-pentinlio.

Como se utlliza aqul el término " radical alquinileno (Cy-Cyp) divalente® en donde a y b
son enteros se refiere a una cadena de hidrocarburo divalents que tiene de 2 a 6
dtomos de carbono, al menaos un triple enlace, y dos valencias no satisfechas.

Como se utiliza aqui el témino “carbociclico® se refiere a un radical mono-, bl- o
tricidico que tlene hasta 16 dtomos por anillo, todos loe cuales son carbonos, e
Incluyen arllo y cicloalquilo.

Como se utiliza aqul el témino "dicloalqulio™ se reflere a un radical carbocliclico
satumdo monociclico que tlene de 3-8 dtomoe de carbono e Incluye, por ajemplo,
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo y ciclooctilo.

Como se utlliza aqul el tdrmino no calificado "arllo” se refiere a un radical aromdtico
carbociclico mono-, bl o friciclico, e Incluye radicales que fienen dos anillos
arométicos carbociclicos monociclicos que estén directamente ligados a un enlace
covalente. llustrativos de tales radicales son fenilo, bifenilo y naftilo.

Como se utlliza aqul el término no calificado "heteroarilo™ se refiere a un radical
aromdtico mono-, bi- o triciclico que contiene uno o0 més heterdtomos selecclonados
de S, Ny O, e incluye radicales que ienen dos de tales anilios monociclicos, o uno de
tales anllios monocliclicos y un anilio arilo monociclico, que estin directaments ligados
a un enlace covalente. llustrativo de tales radicales son tienilo, benztienlio, furllo,
benzurilo, pimoliio, Imidazolilo, benzimidazollio, tlazolilo, benztiazolio, isotiazollio,
benzisotlazoliio, pirazolilo, oxazollio, benzoxazolio, Isoxazollio, benzisoxazolilo,
Isotiazolilo, triazolilo, benziriazollo, tladiazollio, oxadiazolilo, piridinilo, piridazinilo,
pirmidinilo, piridazinlio, triazinlio, indolilo @ indazolilo.

Como se utillza aquf el #érmino no callficado "heterociclilo” o "heterociclico” Incluyen
"hateroarilo” como se definld anteriormente, y ademas significa un radical no aromdético
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mono-, bi- o tri-clclico que contiene uno o méds heterodtomos selecciomados de S, Ny
O, y con grupos que consisten de un radical no aromético monocidico que contlenen
uno de tales heterodtomos que esta covalentements ligado a otro de tal radical o a un
radical carbociclico monociclico. llustrativo de tales radicales son grupos pirmolilo,
furanllo, tlenllo, piperidinilo, imidazollio, oxazolilo, isoxazolllo, tiazolllo, tiadiazoliio,
pirazolllo, piridinllo, pimolidinilo, pirmidinlio, morfolinlio, piperaziniio, Indollio,
morfolinilo, benzfuraniio, piranilo, isoxazollio, benzimidazollio, metiienodioxifenilo,
etilenodioxifenlio, maleimido y los grupos succinimido.

El término “carboxiio biolsostere” es un tdrmino famlliar con los quimicos medicinales
(ver por ejempio “The Organic Chemistry of Drug Design and Drug Action®, by Richard
B. Sliverman, pub. Academic Press, 1992), y se reflere a un grupo que tiene
caracteristicas dcido-base similares a aquellas del grupo carboxilo. Los bioisosteres
carboxiio blen conacidos Incluyen -SO;NHR o P(=OYOHXOR) en donde R ee, por
ejemplo, hidrogen metile o etilo, -S00H, -P(=0)(OHXNHz), —C(=O)NHCN vy los
grupos de formulas:

J R o, OH
j\,,é'\I *’g'_/( . |
. OH 0

A menos que se especifique otra cosa en el contaxto an el cual este ocurme, el término
"sustituido” como se aplica a cualquier porcién aqul significa sustituido con hasta
cuatro sustituyentes compatibles, cada uno de loé cuales independisntements puede
ser, por elemplo, alquilo (Ci-Cs), alcox (C4-Cs), hidroxl, hidroxi-alquilo (Ci-Ce),
mercapto, mercapto-alquilo (C-Cs), aiquiltio (C1-Ce), halo (que Incluye fiior, bromo y
cloro), alqullo (C+-C;) complsta o parciaimente fluorinado , alcoxi (C-C;) o alquiltio {(C,-
C;) tal como triflucrometilo, trifluorometoxd, y trifluorometiitio, nitro, nitrdlo (-CN), oxo,
fenllo, fenoxl, , -COOR*, -CORA, -OCOR*, -SO:R*, -CONR*R®, -SONR"R"®, -NR*R?, -
OCONR’R®, -NR?COR*, -NR®COOR*, -NR®*S0O,0R* 0 -NR'CONR’R® en donde R*y
R® son independientements hidrégeno o un grupo alqullo (C1-Ce) 0, en el caso donde
R*y R® estfin ligados al mismo 4tomo N, R* y R® tomados Juntos con ese nitrdgeno
puedan formar un anllio amino ciclico. Donde el sustituyente es fenilo o fenox, el anllio
de fanilo de este puede en s mismo ser sustituido por cualquiera de los sustituyentes
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anteriores axcepto fenlic o fenox. Un "sustituyents opcional® puede ser uno de los
grupos sustituyentes precedentes.

Como se utiliza aqul el término "sal® incluye adicin de base, adiclén de 4dcido y sales
cuaternarias. Los compuastos de la invencldn que son écidos pueden ser sales,
Incluyendo sales farmacéuticamente acepiables, con bases teles como hidroxides de
metal alcalino, por ejemplo, hidrdxidos de sodlo y potasio; hidrdxidos de metal alcallino
terrec por ejemplo, hidréxidos de calcio, barlo y magnesio; con bases organicas, por
ejampio, N-metil-D-glucamina, colina tris(hidroximetil)Jamina-metano, L-arginina, L-
lisina, N-etll piperidina, dibenzilamina y similares. Aquellos compuestos (I) que son
bésicos pueden formar seles, incluyendo sales farmacéuticamente aceptables con
écldos inongédnicos, por ejemplo, con éckios hkirohdlicos tales como écldos clorhidrico
o bromhidrico, acido sulfirico, écido nitrico o dcido fosfdrico y simllares, y con édcidos
omgénicos, por ejemplo, con &cido acéfico, tartdrico, succinico, fumérco, maleico,
mélico, salicllico, cltico, metancsulfénico, p-toluenosulfénico, benzolco,
bencencsulfénico, giutdmico, kctico, y mandélico y similares.

Los compuestos con los cuales la Invenclién esta relacionada los cuales pueden existir
en una o0 méAs formas esterecisoméricas, en razdén de la presencla de étomos
asimétricos o mestricciones rotacionales, pueden existr como un nimem de
estarecisémercs con estereoquimica R o S en cada centro quirl o como
atropisémeros con estereoquimica R o S en cada eje quiral. La Invencidn incluye
todos los tales enantibmeros y disestereclsdémeroe y mezcias de estos.

El uso de prodrogas, tales como ésteres, de los compuestos () con los cuales b
invencidn esta relacionado lambién es parte de la invencion.

Para uso de acuerdo con los aspectos anteriores de la invencién pueden estar
presentss las sigulenies camacteristicas estructurales, en cualquler combinacién
compatible, en los compuestos (l):
L2 puede ser un mlembro de L2 ajustado a A anterior (y por su puesto L2
ajustado a A incluye L2 ajustado a B);

L2 pueds ser -N=CR-, -OCR;C(=0)NR-N=CR-, C(=O)NR-, N=CR-, -C{=O)-,
-CH=CHC(=0)—~(CH3)s sNRC(=0}-, -NRC(=O}{CHa)o-, ~O-N=CH-,
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~CHoNRCHz-, -NR{CH2)1.s~, {CHz}1.aNR-, -S-, -CHzOCH2-, -O(CHz)1.3,
~{CH2}1.a0-, -CH;SCHz-, -S(CHz)o.3~, {CH2)2S-, un radical alquileno (CzCs)
divalente, un radical alquenileno (Cz-Cs) divalents, o un radical alquinlieno (C
Cs) divalents, en donde R es hidrbgeno o alquilo C,-Cs;

L2 puede ser —NRN=CH-, -ON=CH-, N=CH-, —C(=0}-, -NHC(=0}- o
—C(=O)NH-;

Ar® puede ser un fenilo opcionaimente sustitukdo o un anillo heteroarilo que
contiene nitrgeno de 5- o 6- mlembros, por ejemplo pirdilo, pirimidilo,
diazolilo, tiazollio, oxazoliio, tiazhnilo, quinolinilo, pirrollio, furanilo, tiazolllo;

Los sustiuyentes opcioales en A se pueden seleccionar de filior, cloro,
bromo, aiqullo (Ci-GC;), trifluorometiio, alcoxi (C-C,), trifluoromstoxi,
triflucrometiltio, dimetllamino, clano, (alquilo C-C»)SOz, NH;SO2, (alquilo C;-
C3)NHSO~, (alquilo Cy-C3):NSOr, y nitro;

Ar' puede ser un anllio heteroarlio que contiene nitrgeno de 5- o 6-miembros
opcionalmente sustituidos, por ejemplo piridilo, pirimidilo, diazoillo, tiazolilo,
oxazolilo, triazinilo, quinolinilo, pimolilo, furanilo, tiazollio, y en donde L3 puede
estar ligado a un carbono del anillo en (para un anllio de 6- miembros) la
posicién 4 de éste con relacidn al radical ACHA,O- o (para un anllio de 5-
miembros) la posiclén 4 de éste que cuenta el radical ACHA;O- como en Ia
posicion 1 y el radical A"L2- como en la posicidn 2 de éste;

Ar' puede ser un anllio de fenlio opclonalmente sustituido en donde L3 esta
figado a la posicién 4 de éste con relacién al radical ACHA,O-;

Cuando tes 1, Ar® puede ser un anillo de fenilo opcionalments sustituldo, o un
anllio hetercarlio de 5- o 6- miembros opcionaimente sustituido, por ejemplo
piridilo, pirimidiio, diazolilo, tiazolilo, oxazolilo, triazinlio, quinolinilo, pimollio,
furanilo, o tiazolilo;

Los sustituyentes opcionales en el anllio Ar' o Ar® se pueden selaccionar de
floor, cloro, bromo, yodo, ciano, nitro, triflucrometilo, trifluorometoxd,
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triflucrometittio, (alqullc C-C3)SOz-, NH:SOz, (alqullo C-C))NHSOr, (alqullo
Cy-Ca)NS Oz, alquilo C-Ce, alcoxl C1-Cs, cicloalqullo, arllo, ariloxi, aril (Cy-Cey
o aril {(alcoxi C,-Cq }-;

Cuando t es 0, L3 puede ser un enlace;

A puede ser —-COOH o un carboxil bioisostere selecclonado de-SO.NHR y
-P(=0)(OH)OR) en donde R es hkirogen metilo o etllo, -SO,OH,
-P(=0}{OH)NH_2), -C{=O)NHCN y grupos de las fbrmulas:

,FL 0. A(Hj,ou
;\_ é‘ 'ﬂou . °|

Es habltualmente preferido que A sea carboxilo;
A4 puede ser hidrégano o metilo.

Los compuestos () para uso de acuerdo con la Invencién incluyen aquelios de férmula
(V) y sales, hidretos o solvatos de éstos, los cuales 86 creen son novedosos per se, y
que forman otro aspecto de la invencién:

0
&
L3 H
av) ¢
Rys

en donde A, A1, L3, AP, Ar, y t son como se definid y se discutié anteriorments
defienden relacién con la férmula {I), R13 representa hiir6geno o uno o més
sustituyentes opclonales, y L2 es un mlembro de L2 ajustado a A, como se definié
anteriormente. Este Incluye el caso donde A; es hidrdgeno y L2 es un miembro de L2
ajustado a B como se definié anterlormente.
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Las siguiantes caracteristicas estructurales pueden estar prasentes en los compuestos
{IV), en cualquier combinacién compatible:

A puede ser —COOH, o un carboxil bloisostere selecclonado de -SONHR y -

P(=0)XOH)(OR) en donde R es hiirogen metilo o etilo, -SOO0H, -P{(=0)(OH)(NHz), ~
C(=O)NHCN y los grupos de formulas:

H
NL O, OH
SR Ry
. OH o

Habituaimente se prefiere que A sea carboxilo.

Ris puede representar uno o0 més sustituyentes seleccionados de fldor, cloro, bromo,
yodo, ciano, nitro, trifluorometilo, trifluorometox, trifluorometittio, (alquilc C-C3)SOr,
NH.SO-, (alquiio Ci-CyNHSO~r, (alquilo C1-Cy):NSOr, alquilo C4-Cs, alcoxi C1-Co ,
cicloalquilo, arilo, ariloxi, arllo (C1-Ce,. 0 arilo(alcoxi C1-Ce)-.

A, pueda ser metilo 0 A, puede ser hidrégeno.

Un subconjunio preferido de los compuestos (IV) tlene la férmula (IVA)

0
'ﬁ\ A.‘
=
Riu™ L3 H
Ry

(IVA)

en donde A, A; L3, t, AP, Ry son como se definid y discutié anteriormente en relacién
con los compuestos de formula (1) y {IV) ¥ R.4 es fenilo opclonalmente sustituldo o un
hetercarilo de 5- o0 6- miembros.

Otro subconjunto preferido de compuestos (IV) tienen la fdrmula (IVB):

’27
\’
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Ru"“\ N
=

L3
(IvB) [
H
t

an donde A4, L3, t, and Ar’ son como se definié y se discutié anteriorments en relacidn
con ias fdrmulas (1), (IV) y (IVA), y R« es fenilo opclonalmente sustituido o un
heteroarilo de 5- o 6- mlembros.

Otro subconjunto preferido de los compuestos {IV) tisnen la férmula (IVC):

O._OH
Y

on,
R14"'"N\ ~N
=
Ry
(IVC)

en dorndde R;s representa un sustituyents selecclonado de fitior, cloro, bromo, yodo,
aiqulio(Cy-Cy), triflucrometilo, alcoxi(Cy-Ce), alquilmercapto(C-Ce), trifluorometox,
trifluorometiltio, dimetilamino, ciano, (alqulloCy-Ca)SOr, NH2SOz, (alquiloC,-
Cy)NHSO~, (alquiloC;-Cy)2NSO~, y nitro, ¥ Ry 08 fenllo opcionalments sustituldo o
hetercarllo de 5- 0 6- mlembros. En este subconjunto, Ry4 puede ser un anillo de fenilo
2-sustituido, 2,4-disustituido, 2,6-disustituido o 2.4.6-trisustituido donde Ilos
sustituyentes se seleccionan de fidor, cloro, bromo, yodo, aiqullo{C1-Cs), triftucrometiio,
alcoxi(C,-Cs), alquilmercapto(Cy-Ce), trifluorometoxi, trifluorometiltio, dimetilamino,
(alquliiC4-C;)SO=, NH2SOz, (alqullCi-C3)NHSOZ, (alquilCi-Ca)2NSO2-, ¥ ciano. Este
subconjunto incluye especificamente los compuestos en donde A4 88 hidrbgeno.
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En cualquiera de los compuestos (I), (IV) (IVA), (IVB) o IVC) definidos y discutidos
anteriormente, en donde A1 es metilo, el d4tomo de carbono al cual éste estd unido
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tiene prefertblemente la configuracién estereaquimica S.

Los compuestos especiicos novedosos de la invencién son los siguientes:
écido 4-cloro-2-{1-fenil-1H-pirazol-4-carbonll)fenoxiacético,

dcodo 4-bromo-2-(1-fenll-1H-pirazol-4-carbonlifenoxiacético,

dcldo [4-bromo-2-(1-piridin-2-il-1 H-pirazol-4-carbonil ffenoxijacético,

dcido {4-bromo-2{1-(2-clorofenil}-1H-pirazni-4-carbonilffenoxijacético,

écido {4-bromo-2-{1-(3-clorofenil }-1H-pirazol-4-carbonillfenoxfjacético,

Acido {4-bramo-2{1-{4-bromafenil)-1H-pirazol-4-carbonillfenoxijacético,

acido {4-bromo-2-{1-(4-clorofenil)-1H-pirazol-4-carbonliffenoxijacético,

#éicido {4-bromo-2-{1-(2-etilfenil)-1H-pirazol-4-carbonilfenoxijacético,

écido {4-bromo-2-{1-{2-bromofenil}-1H-pirazol-4-carbonillfenoxijacético,

acido {4-bromo-2-{1-{2-fluorcfenil)-1H-pirazoi-4-carbonilffenoxijacético,

dcido {4-bromo-2-{1-{2-triflucrometilfenil}-1H-pirazol-4-carbonillfenoxjacético,
écido {4-bromo-2{1-{3-bromofenil)-1H-pirazol-4-carbonillfenoxijacético,

acido {4-bromo-2{1-2,4-diclorofenill)}-1H-piraznl-4-carbonillfenoxijacético,
acido {2{1-(2-clorofenil}-1H-pirazol-4-carbonil}-4-nitrofenoxi}acético,

écldo {4-bromo-2{1-(2,8-diclorofenil)-1 H-pirazol-4-carbonilffenoxijacético,
dcldo {2{1+{2-bromofenil)-1 H-pirazol-4-carbonlii}-4-etillfenoxijacético,

dcldo {4-bromo-2-{1-(2.4-dibromofenil)-1H-pirazol-4-carboniifenoxijacético,
écldo {4-bromo-2-{1-{4-bromo-2-clorofenit)-1H-pirazol-4-carbonilffenoxljacético,
écido {4-bromo-2{1-(2.4,6-triclorofenll)-1H-pirazol-4-carbonilffenoxijacético,
dcido 24{4-bromo-2-{1-fenil-1H-pirazol-4-carbonil)fenoxilpropiénico,

4cido (S)-2-{4-bromo-2-{1-fenil-1 H-pirazol-4-carbonil)fenaxilpropidnico,

écido 2-{4-Bromo-2-{1-(2-clorofenii)-1-H-pirazol-4-carboniiffenoxi}propiénico,
acido (S)-2-{4-Bromo-2{1-{2-clorofenil}-1-H-pirmzol-4-carbonilffenoxi}-propidnico,
acido 2-{4-Bromo-2{1-{2,6-diclorofenil)-1 H-pirazol-4-carbonillfenox}propidnico,
acido (S)-2-{4-Bromo-2{1-{2,6-diclorofenil}-1H-pirazol-4-carboniljfenoxi}propidnico,
acido {4-Bromo-2-{1-(2-etoxifenil)-1H-pirazol-4-carbonillfenoxi}acético,

cido {4-Bromo-2-{1-(4-bromo-2-etilfenil)-1H-pirazol-4-carboniijfenoxijacético,
cido {4-Bromo-2-{1-{2-fencxifenil}-1H-pirazol-4-carbonilffenoxli}acético,

écldo {4-Bromo-2-{1-(2-metiltiofenil)-1H-pirazol-4-carbonifffenoxijacético,

écido {4-Bromo-2{1-(2-bromo-4-mettifenil)-1H-pirazol-4-carbonilfenoxijacético,
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acido 2-{4-Bromo-2-{1-{4-bromo-2-etilfenil)}-1H-pirazol-4-carboniljfenoxijpropiénico,
écido 2-{4-Bromo-241-(2-fenoxifenll)-1H-pirazol-4-carbonifenoxi}propibnico,
acldo (S)-2-{4-Bromo-2-{1-{2-fenoxifenil)-1 H-pirazole-4-carbonifffenoxi}propidnico,
dcido 2-{4-Bromo-2-{1-(2-metiltio)-1H-pirazol-4-carbonilfenox}propiénico,

écido (S)-2-{4-Bromo-2{1-{2-metiitio}-1H-pirazol-4-carbonllfencxi}propibnico,
dcido {4-Bromo-2-{1-{2,4-dimetitfenil)-1H-pirazol-4-carbonilfenoxi}acético,

dcido {4-Bromo-2-{1-{4-chloro-2-metilfenil)-1H-pirazol-4-carbonillfencxi}acético,
&cido {4-Bromo-2-{1-(2,5-diclorofenii)-1 H-pirazol-4-carbonll] fenoxd}acético,

acido 2-{4-Bromo-2-{1-(4-cloro-2-metilfenil}-1 H-pirazol-4-carbonll] fenoxi}propiénico,
écido 2-{4-Bromo-2{1-(2,4,8-triclorofenil}-1H-pirazol-4-carbonil] fenoxi)proplénico,
dcido {4-Bromo-2-{1-(2,6-dietil-fenil}-1H-pirazol-4-carbonli] fenoxijacético,

dcldo {4-Bromo-2-{1-{2,6-dimetiifeni])}-1H-pirazol-4-carbonll] fenoxi}acético,

écido {4-Bromo-2-{1-{2-etil-6-metilfenil)-1H-pirazol-4-carbonll] fenoxijacético,
écldo {4-Bromo-2-{1-{2-cloro-8-metiifenil)-1 H-pirazol-4-carbonillflenox}acético,
éckio {4-Bromo-2{1-{3,5-dIcloropiridin-4-yl}-1H-pirazol-4-carbonllfenoxijacético,
acido [4-Bromo-2-(1-naftaleno-1-l-1H-pirazol-4-carbonllffencoxijacético,

dcldo {4-Bromo-2{2-(4-clorobendil)tiazol-4-lffenoxijacético,

dcldo {4-Bromo-2{3-(4-fluoro-fenll}{1,2,4]Joxadlazol-5-y[fenoxijacético,

acido {4-Bromo-2-{3-(4-metoxi-fenil)}{1.2.4]Joxad lazol-5-ifencd}acético,

acido {4-Bromo-2-{3-{4-clorofenii}{1,2,4Joxadlazol-5-illfencxd}acético,

écldo {4-Bromo-2{3-(4-fluoro-bencil}{1,2 4Joxadlazol-5-lHenoxi}-acético,

acido {4-Bromo-2-{3-{2,6-dIcloro-bencil)}{1,2,4]Joxadiazol-5-[Henoxi}-acético,
dcido {4-Bromo-2-{3-{2-trifluorometiibencii}{1,2,4Joxadlazni-5-fenoxi}-acético,
dcldo 4-Bromo-2{3(2,6-dIcloro-fenil)isoxazol-5-carbonillfenoxijacético,

dcido {4-Bromo-2{3-(1-feniiciclopropliH1.2.4Joxadiazol-5-fenoxi}acético,

écido {4-Bromo-2{3-(2,4-dIclorofenil}{1,2,4Joxadiazol-5-ljfenoxijacético,

y sales, hidmios y solvatos de éstos.

La invencibn también incluye composiciones farmacéuticas que comprenden un
compuesto que pertenece a los compuesios anteriormente descritos de férmula (IV),

(IVA), {IVB) or (IVC), Junto con un vehlculo farmacéuticamente aceptable.

G
\’



10

15

20

25

30

35

19

Composiclones
Como s8 menciond anteriormente, los compuesios con los cuales la invencion esta

reiacionado son capaces de modular actividad CRTH2, y eon (tiles para el tratamiento
de enfermedades que se benefician de tal modulacién. Ejemplos de tales
enfermedades son referidas anteriorments, e incluyen asma, alergla ¥ rinitls.

Se entenderd que el nivel de dosis especifico para cualquier paclente particular
dependerd de una varedad de factores que incluyen la actividad del compuesto
aspecifico empleado, la edad, el paso del cuerpo, la salud general, el sexo, la dieta, el
tiempo de administracién, la ruta de administracién, la proporcién de excrecion, la
combinacién de droga y la severidad de la enfermedad particular que estd en
tatamiento. Los niveles de dosls Optimos y la frecuencia de dosificacion se
determinarin mediante ensayo clinico, como se requiere en la técnica farmacéutica.

Los compuestos con los cuales esta relacionada ke invencién se pueden preparar para
la administracibn mediante cuaiquier ruta consistente con sus propledades
farmecocinéticas. Las composiciones oralments adminletrables pueden estar en la
forma de tabletas, cépsulas, polvos, granulos, pastillas, preparaciones liquidas o de
gel, tal como soluciones o suspensionas parentsrales orales, tdpicas, o estériles. Las
tabletas y las cépsulas para la administrackin oral pueden estar en una forma de
presentacion de dosls unitarla, y pueden contener exciplentes convenclionales tales
como agentes ligantes, por ejemplo melaza, acacia, gelatina, sorbliol, tragacanto, o
paiiviniipirrolidona; llenadores por ejemplo lactosa, azicar, aimidén de malz, fosfato
de calcio, soitol o glicina; lubricantes para fabricacién de tabletas, por elempio
esisarato de magnesio, taico, polietienglicol o sllice; desintegrantes por ejempio
almidén de papa, 0 agentes humectantes acepiables tales como laurilsulfato de sodlo.
Las tabletas pueden ser recubiertas de acuerdo con métodos blen conocidos en la
préctica farmacéutica normal. Las preparaciones liquidas orales pueden estar en la
forma de, por ejemplo, suspensiones acuosas o aceltosas, soluciones, emulsiones,
melazas o elbdres, o pueden estar presentes como un producto seco para la
reconstitucién con agua u otro vehiculo adecuado antes de uso. Tales preparaciones
liquidas pueden contener aditivos convencionales tales como agentes de suspension,
par ejempilo sorbitol, melaza, metil celulosa, melaza de glucosa, gmsas comestibles
hidrogenadas en gelatina; agentes emulsificantes, por ejlemplo lecitina, monooleato
sorbltdn, 0 acacia; vehlculos no acuosas (que puaden inclulr aceltes comestibles), por
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ejemplo aceite de almendra, aceite de coco fraccionado, ésteres aceitosos tales como
glicerina, propilengiicol, o etil alcohol; preservativos, por ejemplo metll o propil p-
hidroxibenzoato o &cido sdrbico, y sl se desea agentes saborizanies o colorantes
convencionales.

Para la aplicacién tbpica a la piel, la droga puede hacerse en crema, locién o
unglento. Las formulaciones de crema o unglento que se pueden utilizar para la
droga son formulaciones corwvencionales blen conocidas en la técnica, por ejemplo
como se describlé en los textos de libro estdndar de farmacéuticos tales como la

Farmacopela BritAnica.

Para la aplicacién tipica al ojo, la droga puede ser hecha en una solucién o
suspensidn en un vehlculo acuoso o no acuoso estéril adecuado. Los aditivos, por
ejemplo amortiguadores lales como metablsulfito de sodio o edeato disodio; los
preservativos que incluyen agentes bactericidas y fungicidas tal como acetato o nitrato
mercurico fenilo, cloruro de benzalconio o clorhexidina, y agenies espaesantes tales
como hipromelosa también pueden estar incluidos.

La droga también se puede formular para inhalacién, por ejemplo como pulverizado
nasal, ¢ polvo seco o Inhaladores en aerosol.

El Ingrediente activo también se puede administrar parenteralments en un medio
estéri. Dependiendo del vehiculo y la concentracién utilizada, la droga puede ser
suspendida o disuelta en 8l vehlcuk. De manema ventajosa, los adyuvanies tales como
agentes anesiésicos locales, preservativos y amortiguantes se pueden disolver en el
vaehiculo.

Los compuestos con los cuales la invencién esta relaclonado se pueden administrar
solos o como parie de una terapia de combinacidn con otras drogas utllizadas pam al
tratamiento de enfermedades con componente inflamatorio principal. En ei caso de
asma, nnitls, y sindome alérgico de vias aéreas tales drogas Incluyen
corticosteroides, agonistas beta inhalados de larga accién, cromolina, nedocromilo,
teofllina, antagonistas recepiores de leucotrienc, antihistaminas, y anticolinérgicos {por
ejemplo, |pratropio), y son a menudo administrados en pulverizados nasales, polvo
seco o inhaladores en aerosol.
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En el caso de la artritis y las enfermedades inflamatorias relaclonadas otras drogas
conocidas Incluyen glucocorticoides, los NSAID (Drogas Antl-inflamatoriae No
Esteroides — Inhibidores de sintesis de prostaglandina convencionales, inhibidores
COX-2, salicilatos), v los DMARD (drogas anti-reuméticas que modifican la
enfermedad tales como metotrexato, sulfasalazina, oro, ciclosporina).

R Si

Existen multiples estrategias sintéticas para la sintesis de los compuestos (1) con los
cuales la presente invencion esta relacionada, pero todos conflan en la quimica
conacida, conocida en la quimica orgdnica sintética. Asl, los compuestos de acuerdo
con la Férmula | se pueden sintetizar de acuerdo con los procedimientos descritos en
Ia literatura estdndar y son bien conocidos por un experto en la técnica. Las fuentes de
literatura tipica son"Advanced organic chemistry’, 4™ Editon (Wlley), J March,
*Comprehensive Organic Transformation”, 2™ Edition (Wiey), R.C. Larock , "Handbook
of Heterocyclic Chemistry”, 2™ Edition (Pergamon), A.R. Katritzky), articulos revisados
tales como los encontrados en “Synthesis®, “Acc. Chem. Res." , "Chem. ReV', o
fuentes de literatura primaria identificadas mediante bisquedas de Ilterstura estindar
en linea o de fuentes secundarias tales como "Chemicel Abstracts" o "Beilstein”.

En la discusion que sigue, A representa un dcido carboxllico, un carboxll bloisostere, o
un écldo carboxliico protegido o blolsostere, 0 un precursor de éstos. En un caso
posterior, una etapa de desproteccidn esta implicada. A, representa hidrégeno o
metilo.

Muchos compuestos relvindicados en esta invencién pueden ser sintetizados al
reaccionar un precursor de fanol con LG-CH(A)-A, donde LG es un grupo sallente y A
@8 un acido carboxiiico o un andlogo o precursor protegido, o un biolosotere o un

andlogo protegido de éste.

@(b H‘“’L‘*_’ SRS

m
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El ligador L2 se puede formar al unir dos fragmentos apropiadaments funcionalizados
Y, &i se necesita, adecuadamente protegidos que contiensn La2 y Lb2 como porciones
reactivas como se subraya adelants. La2 y Lb2 se definen como cualesquiera
porciones que pueden reaccionar mediante, por ejemplo, una sustitucidn nucleofilica,
adicién a mditiples enlaces o reaccién de cicllzacién para formar un ligadore L2 dado

como se ejemplifica adelante.
A

L. '
St — O o)

t
m

Por ejemplo, el ligador -L2- que es —Alk'-Z-{Alk?)~ se puede formar al reacclonar Ar’—
Alk'-"grupo sallente” con un derivado nucleofllico H-Z-{(Alk?),-Ar'(L1A)L3ArH en donde
Z puede ser O, S o NR y Alk' puede ser un grupo alquilo. Las reacclones también
pueden hacersen al reversar la funclonalizacion de La2 y Lb2 para hacer la conexién
entre Z y Alk%. Los ligadores en donde Z es SO o SO; se pueden obtener mediante
oxidaciones de los derivados ~{(Alk').-S-(Alk’),- comespondientes durante condiciones
apropladas.

Ejemplos representativos adicionales, —L2- slendo -Alk'-Z{Alk?),- en donde Z es
NH(CO) o NHSO; se pueden formar al hacer reaccionar Ar'—({Alk'}-NH. con un
dertvado acilante "grupo saliente™-CO-{Ali®)-Ar'(L1A)L3APH o "grupo sallente"-SO.-
{AK)-Ar'(L1A)L3ACH, respectivaments. Alternativaments, la conversion se puede
hacer directamente con los dcidos HO-CO-{AIK®)-Ar'(L1A)L3APH y HO-SO(AIK?),-
AP(L1A)L3APH, respectivaments, utilzando reactivos de acoplamiento adecuados
tales como diccohexilcarbodimida (DCC), y promotores talee como 1-
hidroxibenzotriazol. De manera andloga, —12- es —AIk‘-Z-(AIk’),- en donde Z es
NH(CO)NH que se puede formar al hacer reaccionar Ar’~{Alk'}-NH. con un derivado
de Isoclansto OCN-(Al%)-Ar'(L1A)L3APH utilizando catdllsis de &cido o base
adecuada. Las reacciones también se pueden hacer al reversar la funclonalizacion de
La2 y Lb2 para suministrar los “retro-enlaces® en el caso de NH(CO) o NHSO:. De
manera andloga, las conexiones se pueden hacer entre Z y Alk’.
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Una reaccién de acoplamiento catalizada con metal como la reaccion de acoplamiento
Stille, la reaccién de acoplamiento Suzuki, la reaccién Heck y la reacclén Sonogashira
son dtlles en la sintesis de ejemplos con L2 siendo un radical alqulleno divalente, un
radical alquenileno divalenta o un radical alquinileno divalents.

Los compuestos con L2 que son una hidrazona son usuaimente convenientemente
formados por una reaccidn de condensacién entre las hidracinas y los aldehldos
comespondientes en etanol o sin solvents.

De manera similar, L2 s —(Alk')-Z-{All%),- en dande Z es un sistema heterociciico de
5 miembros ejempilificado por, por ejemplo,

$P000g0

Se puede hacer de acuerdo con procedimienios de ciclizacién estindar utilizando
solventes apropiados, catalizadores y temperaturas. Por ejemplo, la formacién de
1,2,4-triazol se puede hacer con La2 siendo acilhidrazida y Lb2 siendo amida o
tioamida o la orflentacién inversa de La2 y Lb2. 1,2,4-Oxadiazol se puede formar de
La2 siendo amidoxima y Lb2 slendo éster carbaxdlico o la orientacién inversa de La2 y
Lb2. 1,3,4-Oxadiazol se puede formar de La2 slendo acilhkirazida y Lb2 slendo éster
carboxflico o la orientacién inversa de La2 y Lb2. El lazol se puede hacer de La2 que
as tioamida y Lb2 que es una O-halocetona o la orlentacién inversa de La2 y Lb2. Ei
isoxazol se puede hacer de La2 que es alquino y Lb2 que nitdiéxido o la
orientacién inversa en una reaccion de cilcoadicion.

De mansra andloga los compuestos de férmula | se pueden hacer al formar el ligador
L3, de acuerdo a procedimientos subrayados para L2, como se describe adelante. Asl,
La y Lb se definen como cualquiera porcionss que pueden reaccionar mediante por
ejemplo, una sustitucién nucleofllica, adicién a enlaces miltiples o reaccién de
ciclizaclén para formar un ligador dado como se ejemplificd adelants.
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La porcién Ar' también puade ser el andamio central que se utllice para conectar las
partes L2 v L3 en forma de etapas. Esto se puede hacer por via de sustituciones
aromdticas del nicleo Ar' pamm unir L2 y/o L3, el cual entonces puede ser
adiclonaliments funcionalizado para dar los compuestos de férmula | finales.

Adicionaimenta, la porcién Ar' también se puede ensamblar por via de mecciones de
ciclizacién de anilio con reectivos que contienen las unidades L2 y L3 o que contlenen
los apéndices completos como se subraya adelants:

4,
O€-Diie)

™~ IN

3
- Dl

O en formas que pueden ser adicionaiments funcionalizadas en las estructuras de
Férmula | finales como se describléd previamente. Una de tales liustraciones es dada
adelante

t\/\/
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Por ejemplo, 1,2,4-triazoles se pueden hacer de acilhidrazidas y amidas o ticamidas;
1.2,4-Oxadiaroles de amkioximas y ésteres carboxilicos; 1,3,4-Oxadiazoles de
acilihidrazidas y ésteres carboxllicos; Tiazoles de tioamidas y O-halocetonas; Plridinas
por via de varias reacciones de cicloadicion.

Loe bloques de construccion utlizados en las reacciones estén comerciaiments
disponibles o se hacen de acuerdo a procadimientos estindar bien conocidos por un
experto en la técnica como se describid en “Advanced organic chemistry”, 4" Edltion
(Wiley). J March, “Comprehensive Organic Transformation”, 2 Edition (Wiley), R.C.
Larock, “Handbook of Heterocyclic Chemistry”, 2™ Edition (Pergamon), A.R. Katritzky u
otms fuentes de Iiteratura adecuadas. Loa ejemplos aqui descriios sspecifican
estrategias para la sintesls de compuestos en donde Ar' es fenilo. Los compuestos
andlogos son acceslbles mediante la variacién de los intermedios utlizados en los
Ejemplos.

Los siguientss Ejemplos ilustran la preparacién de compuestos con los cuales esta
invencién estd relacionada. Algunos compuestos fueron sintetizados, y algunos fueron
adquiridos de fuentes comerciales. En los Ejemplos:

Comentarios generales:

La quimica de microondes fue desarrollada en un “Personal Chemistry Emrys
Optimizer". Los espectros NMR fueron obtenidoe an un instrumento Bruker Avance
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AMX de 300 MHz. E! LC/MS se desamolid en un instrumento Agilent 1100-serles. Los
métodos LC/MS son como sigue: An10p8: Columna: XTemma MS C18; Flujo: 1.0
mL/min; Gradienta: 0-5 min: 15-100% MeCN en agua, 5-7% min: 100% MeCN;
Modificador: 5 mM de formato de amonio; modo de lonizacién MS: API-ES (pos.).
An10n8: Columna: XTerra MS C18; Flujo: 1.0 mL/min; Gradiente: 0-5 min: 15-100%
MeCN en agua, 5-7% min: 100% MeCN; Modificador. 5 mM de formato de amonio;
modo de ionizacidn MS: API-ES {neg.).

Ruta sintética general |
L] qp
oH DWF POCI, 5} BICHRCO,Et 0 N o
R1 KOM, EDH,I‘-t x,co,
OH o o Moe
BICHLN LIOH
u,co,,m THF, vaur } &2
f2 f2
0 % NaN,, 28 0 ) N{:
N, h o
0., NH 0
R1 PA VR a1 A RY °\J‘0|-|
Ruta sintética general I
0, R1 ’B‘OH

OH _BICHLOEt \J\ PAPPRYLL,, KaCOs \i
'K,CO,, acetore Watr, MeCN, OH
» 150<C, 15nm.m

Procedimiento general 1 (GP1 )

La 3dormlicromona (1.0 mmol) yha arilhldmzlna (1.0 mmol) en etanol (3.0 mL) en un
tubo de reaccion se agregd 4.0 M de KOH a ac (1.0 mL, 4.0 mmol). El tubose sellé y
se calentd mediante micrcondas a 120 °C durante 7 min (420 s). A la mexzcla de
reaccién se agregd el 3% de HCI hasta un pH <1 y se dej6 hasta que se precipitd. El
pracipitado se filtrd y e lavé con una pequefia cantidad de etanol. El producto se
utilizd directamente o se purificd mediants recristalizacion de etanol o mediante
cromatografia flash.
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Procedimiento general 2 (GP2):

Alguilacién de fenol

Al fenol (0.5 mmol) en acetona (1 mL) se agreg6 etll bromoacetato (85 mg, 0.5 mmol)
o etil 2-bromopropionato (81 mg, 0.5 mmol) y KzCOs (75 mg, 0.54 mmol), y la mezcla
de reaccion se aghtd a temperatura amblente durante 12 h. La mezcla de reaccion fue
entonces concentrada in vacuo y el reskiuo se particiond entre agua y etll acetato. La
fase organica se lavd con solucién salina, se secé (MgSO,) y se concentrd. El
producto se utlizd directaments o se purlficé mediante recristallzacién de MeOH o
mediante cromatografia flash.

Procedimiento general 3 (GP3):

Hidrolisls de éster

Al éstor (0.10 mmol) en THF (0.5 mL) se agregd LIOHHzO (6.3 mg, 0.15 mmol) en
agua (0.5 mL). La reaccién se agitd a temperatura ambiente durante >2 h, 3% HCI se
agregd hasta pH <1, y la mezcla se extrajo con CH:Cl. La fase orgénica se secd
(MgSOy4) y 88 concentré para dar el producto.

Procedimento general 4 (GP4):

Acoplamlento Suzuki/hidrdlisis de éster

A arll bromuro (0.20 mmol), dcido aril bordnico (0.21 mmol) y Pd(PPha).Cl2 (9 mg, 0.01
mmol) se agregd MeCN (0.4 mlL, desgasificado) vy 1.0 M Na;CO, (0.4 mL,
desgasificado). La mezcla de reaccién se desgasifico al dejar pasar argon durante %
min y calentado en microondas (150 °C, 300 8), luego se agregd 3% de HCI hasts pH
<1 y se extrajo con CH;Clz. El extracto se filtr a través de cellta y se concentrd, y el
residuo se purificd mediante extraccién de fase sdlida (pre-empacada columnas 1 g
SAX), o mediante cromailografia flash.

. 'g'io.

4-bromo-2-{1-fenil-1H-pirazol-4-carbonll)ffenoxiacetato. Preparado de (5-
bromo-2-h|drmd-feml)-(1-feml-1 H-pirazoi-4-il)cetona y etil bromoacetato de acuerdo a
GP2 para dar 215 mg (100%) cristales blancoe. El producio se utlitzd sin purificacion
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adicional: LC/MS (un10p8): Rt 6.15 min, m/z 429 [M + HJ"; '"H NMR (CDCl): 00 1.26 {t,
J=7.1 Hz, 3H), 4.24 (q, J = 7.1 Hz, 2H), 4.64 (s, 2H), 6.72 (d, J = 8.9 Hz, 1H), 7.34 (m,
1H), 7.48 (m, 2H), 7.53 (dd, J = 8.9, 2.5 Hz, 1H), 7.59 (d, J = 2.5 Hz, 1H), 7.73-7.78 (m,
2H), 8.17 (s, 1H), 8.58 (s, 1H); °C NMR (CDCh): O 14.3, 61.9, 65.5, 114.0, 114.5,
116.8, 125.3, 127.7, 120.8, 131.8, 1323, 132.7, 134.6, 139.6, 142.7, 154.1, 1685,
188.9.

O

D1Ehm

Acido 4-Bromo-2-{1-fenil-1H-pirazol-4-carboniiffenoxlacético. Preparado de etll 4-
bromo-2-(1-fenil-1H-pim2ol-4-carbonli}fenoxiacetato (31 mg, 0.072 mmol) de acuerdo a
GP3 para dar 28.4 mg (89%) s6lido blanco: LC/MS (un10p8): Rt 3.14 min, m/z 401; 'H
NMR {CDClL): O 3.51 (s, 1H), 4.80 (s, 1H), 8.97 (d, J = 8.7 Hz, 1H), 7.38-7.44 {m, 1H),
7.49-7.55 (m, 2H), 7.64-7.89 (m, 1H), 7.72-7.77 (m, 3H), 8.19 (s, 1H), 8.52 (s, 1H); *C
NMR (CDCly): D 67.2, 115.1, 116.8, 120.1, 124.5, 128 .4, 130.0, 131.9, 133.3, 1382,
139.2, 143.3, 155.2, 169.9, 187.6.

o
Intermedio-2 g::iu

Etdl 2-(1-fenll-1H-pirazal-4-carbonlijfenoxiacetato. Preparado de (2-hidroxifenll){1-
fenil-1H-pirazol-4-i)cetona {264 mg, 1.0 mmol) v elll bromoacetato de acuerdo a8 GP2
para dar 235 mg (67%) del compuesto del titulo como un sélido blanco: 'H NMR
(CDCly): 0 1.26 (t, J = 7.1 Hz, 3H), 4.24 (q, J = 7.1 Hz, 2H), 4.67 (s, 2H),6.84 (d, /=
8.3 Hz, 1H), 7.10 (is, J = 7.4, 0.8 H2, 1Hz), 7.29-7.38 (m, 1H), 7.41-7.53 (m, 4H), 7.72-
7.78 (m, 2H), 8.18 (s, 1H), 8.58 (s, 1H); 3C NMR (CDCly): 0 14.3, 61.7, 85.4, 112.2,
118.8, 119.3, 119.7, 120.0, 122.1, 125.8, 1278, 129.7, 129.9, 130.1, 130.6, 131.8,
132.1, 138.3, 130.7, 142.8, 155.0, 188.9, 188.7.
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T,
D2
Acido 2-{1-Fenil-1H-pirazol-4-carbonil)fenoxiacético. Preparado de etil 2<1-fenll-
1H-plrazol-4-carbonll)fenoxiacetato de acuerdo a GP3 y purficado mediante
cromatografla de columna (SiO; EtOAc:heptano, 1:1) para dar 15 mg (56%) del
compuesto del titulo como un sdlido blanco: LC/MS (un10n8): Rt 2.90 min, m/z 321.0
[M-HT: 'H NMR (CDCly): O 4.83 (s, 2H), 7.10 (d, J = 8.3 Hz, 1H), 7.20 (t, J = 7.5 Hz,
1H), 7.35-7.42 (m, 1H), 7.48-7.53 (m, 2H), 7.54-7.81 (m, 1H), 7.66 (dd, J= 7.5, 1.5 Hz,

1H), 7.70-7.75 (m, 2H); *C NMR (CDChL): O 67.7, 115.5, 120.1, 122.8, 124.7, 128.3,
128.6, 120.9, 131.0, 131.9, 134.0, 139.3, 143.5, 156.6, 170.4, 189.3.

-

oLV,
peeh
Intermedio-3 F

Etll 4-fluoro-2-{1-fenil-1H-pirazol-4-carbonli)ffenoxiacetato. Preparado de 4-fluoro-
2-(1-fenil-1 H-pirazol-4-carbonil}fenol (282 mg) y etll bromoacetato de acuerdo a GP2
para dar 335 mg (91%) sélido amarillo: LC/MS (un10n8): Rt 3.18, mvz 338.0 [MH]; 'H
NMR (CDCls): O 1.26 (t, J = 7.0 Hz, 3H), 423 {t, J= 7.1 Hz, 2H), 4.83 (s, 2H), 6.81 (dd,
J=9.0,4.0 Hz, 1H), 7.13 (ddd, J = 8.9, 4.5, 3.0 Hz, 1H), 7.21 (dd, J = 8.1, 3.2 Hz, 1H),
7.31-7.37 (m, 1H), 7.24-7.50 (m, 2H), 7.72-7.78 (m, 2H), 8.18 (s, 1H), 8.58 (s, 1H); *C
NMR (CDCls): O 14.3, 61.6, 68.1, 114.0 (d, Jor = 7.8 H2), 116.8 (d, Jor = 24.5 H2),
118.3 (d, Jer = 23.5 Hz), 118.7, 125.2, 127.7, 128.7, 131.8, 139.6, 142.8, 151.1 {d, Jor
=22 Hz), 157.6 (d, Jor = 241.1 Hz), 168.7, 187.1.

o N

e

Acido 4-Fluoro-2-{1-fenil-1H-pirszol-4-carbonlifenoxiacético. Preparado de etil 4-
fluoro-2-(1-fenil-1H-pirazol-4-carbonilfenoxiacetato (31 mg) de acuerdo a GP3 para
dar 30 mg (100%) de un sdlido amariio pélido: LC/MS (un10n8): Rt 3.16, m/z 338.0
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[M-HT; "H NMR (CDCh): O 4.80 (s, 2H), 8.90 (dd, J = 8.2 Hz, 1H), 7.08-7.17 (m, 1H),
7.21 (dd, J = 7.9, 3.0 Hz, 1H), 7.28-7.35 {m, 1H), 7.38-7.46 (m, 2H), 7.65 (d, J = 7.5
Hz, 2H), 8.08 (s, 1H), 8.44 (s, 1H).

o

Z~
intermedio-4

4-Bromo-2-{1-fenil-1H-pirazol-4-carbonlil)fencxlacetonitrilo. {5-Bromo-2-hidroxi-
fenil)-(1-fenil-1H-pirazol-4-il)cetona (342 mg) ee agregd bromoacetonltrio (122 mg),
acetona (2 mL) y K2CO; (140 mg), y la reaccién se agité durante 24 h. La mezcla de
reaccién se concentré y el residuo se particion entre agua y EtOAc. La fase orgénica
se lavd con solucién salina, se secd (MgS0,) y se concentrd para dar 383 mg (100%)
sblido amarillo, que se utilizb directamente en la siguiente etapa: LG/MS (un10p8): Rt
4.39 min, m/z 381.5 [M + 17"; "H NMR (CDCly): O 4.80 (8, 2H), 7.07 (d, J = 8.7 Hz, 1H),
7.35-7.42 (m, 1H), 7.45-7.54 (m, 2H), 7.60-7.69 (m, 2H), 7.69-7.75 (m, 2H), 8.03 (s,
1H), 8.31 (s, 1H); '3%C NMR (CDCL): [ 55.2, 114.7, 116.6, 116.7, 120.1, 125.1, 128.2,
129.9, 131.0, 132.6, 1332, 135.0, 139.3, 142.7, 153.0, 186.0.

e

[5-Bromo-2-(2H-tetrazol-§-imetoxi)fenil}{1-fenll-1H-pirazol-4-ll)cetona. [4-Bromo-2-
(1-fenil-1H-pirazol4-carbonilfenoxi}-acetonitrilo (38 mg) se agregd NaN3 (66 mg),
ZnBr; (59 mg), Isopropanol (1.3 mL) y agua (1.6 mL), y la mezcla de reaccién se
calantd hasta reflujo durante 1 h. A la mezcla se agregd 3% de HCI (1 mL) y EtOAc (4
mL) y se agitd hasta que aparecleron dos fases claras. A la fase acuosa se agregd
3% HC! hasta pH <1 y se extrajo con EtOAc. Las fases omgédnicas combinadas se
lavaron con solucién sallna, se secaron (MgSO,) y se concentraron para dar 47 mg de
espuma blanca: LC/MS (un10n8): Rt 2.93, m/z 243.0 [M - HJ; 'H NMR (CDCh): 0 5.60
(s, 2H), 7.13 (d, J = 8.6 Hz, 1H), 7.38-7.45 (m, 1H), 7.49-7.56 (m, 2H), 7.62-7.71 (m,
2H), 7.71-7.79 (m, 1H), 8.13 (s, 1H), 845 (s, 1H); *C NMR (CDCla): O 63.3, 115.6,
117.7, 120.3, 124.5, 128.6, 130.0, 131.2, 132.0, 132.9, 136.3, 139.1, 143.5, 154.7,
188.4.

o
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o

D5

Acido 3-(1-Fenil-1H-pirazol-4-carbonlii)bifenil-4-lloxiacético. Preparado de etil [4-
bromo-2-{1-fenil-1H-pirazo}-4-carbonil)fenoxijacetato y acido fenilbordnico de acuerdo
a GP4: LC/MS (un10p8): Rt 1.05 min, m/z 388.6 [M — HT; 'TH NMR (CDCls): O 4.88 (s,
2H), 7.17 (d, J = 8.6 Hz, 1H), 7.35-7.57 (m, 8H), 7.70-7.75 (m, 2H), 7.78 {(dd, J = 8.6,
2.3 Hz, 1H), 7.84 (d, J = 2.3 Hz, 1H), 820 (s, 1H), 8.54 (s, 1H); C NMR (CDCl): O
67.7, 115.8, 120.1, 124.8, 1271, 128.0, 128.3, 129.1, 129.3, 129.4, 129.9, 132.3,
136.2, 138.3, 139.3, 143.5, 155.8, 170.4, 189.3.

T

o N
OH
Intermedio-5

(5-Bromo-2-hidroxifenli){1-piridin-24i-1H-pirazol-4-l)cetona. A una suspensién de
6-bromo-3-formilcromona (253 mg) en soprapanol (3 mL) y CH;Cl: (2 mL) se agregd
2-hidrazinopiridina (109 mg), y la mezla se agitd durante 15 min para formar una
suspansion amariila. A la suspension se agregd KOH (0.25 g) en agua (0.25 mL), y la
reaccidn se calentd hasta reflujo durante 1 h. La mezcla de reaccién se diluyd con
agua, 86 agregd 3% HCI hasta pH <1 y se eximjo con CH:C!; (2x). El extracto se lavd
con agua y solucién salina, se secO (MgSO,) ¥ se concentrd para dar 342 mg de
espuma naranja, que se purificd mediante cromatografia flash (SiO2, EA:Hep, 1:1)
para dar 53 mg (15%) s6lido amarillo: LC/MS (un10p8): Rt 5.0 min, mvz 343.5 [M + HJ";
'H NMR (CDCls): 00 6.98 (d, J = 8.9 Hz, 1H), 7.31 (ddd, J = 7.3, 4.9, 0.9 Hz, 1H), 7.60
(dd, J= 8.9, 2.5 Hz, 1H), 7.87-7.83 (m, 1H), 8.03 (d, J = 2.4 Hz, 1H), 8.04-8.09 (m, 1H),
8.02 (s, 1H), 8.47-8.51 (m, 1H), 8.13 (s, 1H), 11.94 (s, 1H); *C NMR (CDCls): 0 110.9,
113.3, 120.8, 121.6, 122.8, 123.1, 130.5, 133.5, 138.9, 138.3, 143.3, 148.7, 161.9,
191.4.
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'é "LDB
intermedio-8

Etil 4-bromo-2-{1-piridin-24il-1H-pirazol-4-carbonli)fenoxiacetato. Preparado de (5-
bromo-2-hidroxifenil)}{(1-piridin-2-il-1H-pirazol-4-l)cetona (43 mg) de acuerdo a GP2 y
purificedo mediante cromatografia flash (SiOz2, EtOAc:heptano, 1:2) para dar 34 mg
(63%) de un sdlido amarilic palido: LC/MS (un10p8): Rt 4.9 min, m/z 429.5 M + HI; 'H
NMR (CDCly): O 1. 23 {t, J = 7.2 Hz, 3H), 420 (q, J = 7.2 Hz, 2H), 4.62 (s, 2H), 6.76 (d.
J = 8.6 Hz, 1H), 7.23-7.28 (m, 1H), 7.53 (ddd, J = 8.9, 2.6, 1.0 Hz, 1H), 7.58 (d. J = 2.5
Hz, 1H), 7.82-7.99 (m, 1H), 8.01 (d, J = 8.1 Hz, 1H), 8.19 (s, 1H), 8.40-8.44 (m, 1H),
8.99 (s, 1H); '3C NMR (CDChL): O 14.3, 81.8, 66.1, 114.5, 114.7, 131.8, 132.3, 1324,
134.6, 130.1, 148.5, 154.4, 168.3, 187.1.

K

Acldo 4-Bromo-2-{1-piridin-2-il-1H-pirazol-4-carbonll)fenoxiacético. Preparado de
etll [4-bromo-2-(1-piridin-2-l-1H-pirazol-4-carbonilffenoxil-acetato (21 mg) de acuerdo
a GP3J pama dar 20 mg de espuma blanca: LGMS (un10n8): Rt 2.8 min, m/z 401.9 [M -
HT: 'H NMR (CDClg): O 4.79 (s, 2H), 6.88 (d, J = 8.9 Hz, 1H), 728-7.34 (m, 1H), 7.67
(dd, J=8.8, 2.5 Hz, 1H), 7.75 (d, J = 2.5 Hz, 1H), 7.88-7.84 (m, 1H), 8.02-8.08 (m, 1H),
8.22 (s, 1H), 8. 43-8.48 {m, 1H), 9.04 (8, 1H).

Intermedio-7

{5-Bromo-2-hidroxI|-fenll)-[1-{4-metoxifenil)-1H-pirazol-4-illcetona. A una
suspension de 8-bromo-3-formilcromona (253 mg, 1.0 mmol) en etanol (5 mL) se
agregd 4-metoxifenithidrazina (175 mg, 1.0 mmol), y la mezcla se agitd bajo argdn
duranta 12 h una suspension naranja. A la suspensién se agregé KOH (260 mg) en
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agua (0.25 mL), y la reaccidn se calentd hasta refiujo durante 1% h. A ia mezcla de
reaccién se agregd 3% HCI hasta pH <1 y se dejé sobre hielo para precipltarse. El
precipitado se filtrd y se lavé con una pequefia cantidad de etanol frio para dar 256 mg
(69%) séfido belge que se utllizd sin purificacién adiclonal: LC/MS (un10p8): Rt 5.0
min, m/z 372.5 [M + HI"; 'H NMR (CDCh): O 3.88 (s, 3H), 6.88 (d, J = 8.9 Hz, 1H), 7.03
(d. J=9.1 Hz, 2H), 7.59 (dd, J= 9.0, 2.5 Hz, 1H), 7.66 (d, J=9.1 Hz, 2H), 8.02(d, J=
2.4 Hz, 1H), 8.15 8, 1H), 8.38 (s, 1H), 11.92 (s, 1H); "*C NMR (CDCl): O 55.9, 110.9,
115.0, 120.8, 121.6, 121.8, 122.9, 130.7, 133.5, 138.8, 142.3, 150.7, 161.8.

s
e

Etil 4-bromo-2-{1-{4-metoxifenil)-1H-pirazol-4-carbonlijfenoxiacetato. Preparado
de (5-bromo-2-hidroxifenil){1-{4-metoxifenil}-1H-pirazol-4-iljcetona y etll bromoacetato
de acuerdo a GP2: LC/MS (un10p8): Rt 4.58 min, nvVz 458.4/480.4 [M + HJ'; '"H NMR
(CDCl,): 0 128 (t, J = 7.1 Hz, 3H), 3.84 (s, 3H), 4.23 (g, J = 7.1 Hz, 2H), 4.62 (s, 2H),
6.72 (d, J = 8.9 Hz, 1H), 8.97 (d, J = 8.7 Hz, 2H), 7.52 (dd, J = 8.9, 2.6 Hz, 1H), 7.58
(d, J = 2.5 Hz, 1H), 7.64 (d, J = 89 Hz, 2H), 8.13 (s, 1H), 8.46 (s, 1H); °C NMR
{(CDCl): O 14.3, 55.8, 61.9, 656, 114.1, 1144, 114.8, 1214, 125.0, 1316, 1324,
132.6, 133.2, 134.5, 142.5, 154.1, 159.2, 168.5, 188.9.

Acldo 4-Bromo-2-{1-{4-metoxHenil)-1 H-pirazol-4-carbonilifenoxiacético.
Preparado de etil 4-bromo-2-{1-{4-metoxifenil)-1H-pirazol-4-carbonillfenoxiacetato (23
mg) de acuerdo a GP3 para dar 21 mg (97%) de espuma blanca: LC/MS (un10n8): Rt
5.76 min, m/z 428.8 [M — HJ'; '"H NMR {CDCls): O 3.88 (s, 3H), 4.77 (s, 2H), 6.64 (d, J =
8.9 Hz, 1H), 6.99 (d, J = 9.2 Hz, 2H), 7.59-7.68 (m, 3H), 7.71 (d, J = 2.4 Hz, 1H), 8.14
(d, J = 0.8 Hz, 1H), 8.40 (d, J = 0.6 Hz, 1H) *C NMR (CDCl,): O 55.9, 67.2, 115.0,
115., 116.6, 121.8, 124.2, 130.7, 131.8, 132.7, 1332, 1361, 143.2, 155.2, 159.7,
169.9, 187.6.
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Acldo [3',5'-Difluoro-3-{1-fenii-1H-pirazol-4-carbonil)bifenil-4- loxijacético.

Preparado efil [4-bromo-2-(1-fenil-1H-pirazol-4-carbonil)Yfenoxljacetato y 4cido 3.5-
difivorofeniibordnico de acuerdo a GP4: LC/MS (un10n8): Rt 3.03 min, m/z2 4345 [M +
HI"; '"H NMR (CDCk): O 4.85 (s, 2H), 8.81 (td, J = 8.9, 2.3 Hz, 1H), 7.07 (d, J= 8.3 Hz,
2H), 7.14 (d, J=8.9 Hz, 1H), 741 (d, J=6.86 Hz, 1H), 7.48 (8, 1H), 7.52 (d, J= 8.5 Hz,
1H), 7.66-7.78 (m, 4H), 8.23 (s, 1H), 8.57 (s, 1H)

D9 <
Acido [4'-Cloro-3-(1-fenll-1H-pirazol-4-carbonll)bifenil-4-lioxijacético. Preparado
de eti [4-bromo-2<(1-fenil-1H-pirazol-4-carbonll)fenoxilacetato y Acido 4-
clorofeniiborénico de acuerdo a GP4: LG/MS (un10n8): Rt 3.08 min, m/z2 432.5 M - HT

&

Acldo [4-Cloro-2-{1-fenil-1H-pirazol-4-carboniiffenoxljacético. Preparado de (2-
hidroxi-5-clorofenii}{1-fenll-1 H-pirazol-4-|}-metanona y etil bromoacetato de acuerdo a
GP2 y GP3: LC/MS (un10p8): Rt 3.08 min, m/z 356.8 (M + 1]"; 'H NMR (CDCly): O
4.75 (s, 2H), 6.95 (d, J = 8.9 Hz, 1H), 7.33-7.41 (m, 1H), 7.44-7.52 (m, 3H), 7.55(d, J =
2.6 Hz, 1H), 7.68-7.75 (m, 2H), 8.18 (s, 1H), 8.52 (s, 1H).

7N
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D11 :é?‘i“‘

Acido [4-Metil-2{1-fenil-1 H-pirazol-4-carbonlifencoxijacético. Preparado de (2-
hidroxi-5-metiifenil)-(1-fenil-1H-pira2zol-4-il}-metanona y etll bromoacetato de acuerdo a
GP2 y GP3: LC/MS (un10p8): Rt 3.08 min, m/z 356.6 [M + 1]": 'H NMR (CDCl): O
2.37 (s, 3H), 4.78 (s, 2H), 6.97 (d, J = 9.0 Hz, 1H), 7.33-7.51 (m, 5H), 7.73 (d, /= 6 Hz.
2H), 8.16 (s, 1H), 8.51 (s, 1H), 11.21 (br s, 1H)

O

peh
p12°

Acido [4-Cloro-3-metil-2-{1-fenil-1H-pirazol-4-carbonil)fenoxijacético. Preparado
de (3-cloro-6-hidroxi-2-mediHenil)«(1-fenll-1H-pirazol-4-il)metanona y etll bromoacetato
de acuerdo a GP2 y GP3: LC/MS (un10p8): Rt 3.34 min, m/z 370.6 [M + 1]"; "H NMR
{CDCly): O 2.44 (s, 3H), 4.77 (8, 2H), 6.82 (s, 1H), 7.38 (d, J = 9.0 Hz, 1H ), 7.46-7.51
{m, 2H), 7.58 (s, 1H), 7.72 (d, J = 8.0 Hz, 2H), 8.19 (s, 1H), 8.52 (8, 1H), 10.39 (br s,
1H)

D,
o

D13 ¢ (4]

Acido [24-Dicloro-8-{1-fenll-1H-pirazol-4-carbonll)fenoxijacético. Preparado de
(3,5-dicloro-2-hidroxifenil}-{1-fenll-1H-pirazol-4-l)metanona y etll bromoacetato de
acuerdo a GP2 y GP3: LC/MS (un10p8): Rt 3.27 min, m/z 3980.5 [M + 1]"; '"H NMR
(CDCls): O 4.72 (s, 2H), 7.38-7.51 (m, 4H), 7.57-7.58 (m, 1H), 7.70 (d, J = 8.1 Hz, 2H),
8.06 (s, 1H), 8.36 (s, 1H), 923 (br s, 1H).
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Acldo 4-Bromo-2{14{2-cloro-fenil)}-1H-pirazol-4-carbonillfenoxiacético. Prepamdo
de 6-bromo-3Hfomlicromona, 2-clorofenilhidracina y etil bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8) Rt 3.02 min, m/z 438.4 [M + HJ'; 'H NMR (CDCl):
04.76 (s, 2H), 6.84 (d, J = 8.9 Hz, 1H), 7.39-7.47 (m, 2H), 7.53-7.67 (m, 3H), 7.74 (dd,
J =24, 0.0 Hz, 1H), 8.21 (s, 1H), 8.40 (s, 1H); '*C NMR (CDCh): 0 67.2, 115.0, 116.7,
123.9, 1279, 1282, 128.7, 130.55, 130.59, 131.1, 133.3, 136.2, 138.6, 137.1, 1431,
155.2, 170.0, 187.5.

Q—cn

5

dcido 4-Bromo-2{1-{3-cloro-fenll)-1H-pirazole-4-carbonilfencxlacético. Preparado
de 6-bromo-3-formilcromona y 3-clorofenilhidracina de acuerdo a: LC/MS (an10p8) Rt
3.57 min, m/z 436.4 [M + HJ"; '"H NMR (CDCly): O 4.76 (s, 2H), 8.90 (d, J = 8.9 Hz, 1H),
7.34 (dm, J = 6.8 Hz, 1H), 7.41 (t, J = 8.3 Hz, 1H), 7.58-7.86 (m, 2H), 7.68 (d, J = 2.0
Hz, 1H), 7.78 (m, 1H), 8.17 (s, 1H), 8.51 (s, 1H); *C NMR (CDCl3): O 66.8, 115.1,
116.2, 117.9, 120.4, 124.9, 1283, 130.7, 131.0, 132.0, 133.2, 135.8, 138.1, 140.2,
143.4, 155.0, 170.1, 187 4.

K

D16

Acldo 4-Bromo-2{1-{4-bromofenil)-1H-pirazol-4-carbonillfenoxiacético. Preparado
de 6-bromo-3-formilcromona, 4-bromofenilhidracina y etll bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8) Rt 3.75 min, m/z 480.3 [M + HJ*; '"H NMR (CDCly):
0 4.75 (s, 2H), 6.89 (d, / = 8.0 Hz, 1H), 7.59-7.85 (m, 5H), 7.66-7.60 (m, 1H), 8.16 (s,
1H), 8.50 (8, 1H); '3C NMR (CDCls): 00 68.5, 115.0, 115.9, 121.5, 121.8, 124.9, 130.8,
131.8, 133.0, 133.1, 1359, 1382, 143.4, 154.8, 170.8, 187 4.
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Acido 4-Bromo-2{1-{4-clorofenil)-1H-pirazol-4-carbonillfenoxiacético. Preparado
de 6-bromo-3formilcromona, 4-clorofenilhidracina y etil bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8): Rt 3.53 min, m/z 436.4 [M + H]"; '"H NMR (CDCl):
0 4.74 (8, 2H), 6.88 (d, J = 8.9 Hz, 1H), 7.44 (d, J = 8.5 Hz, 2H), 7.61 (dd, / = 8.9, 2.4
Hz, 1H), 7.63-7.70 (m, 3H), 8.17 (s, 1H), 8.49 (s, 1H); *C NMR (CDCls): D 66.4, 114.9,
115.7, 121.2, 124.9, 130.0, 130.9, 131.9, 133.1, 133.9, 135.9, 137.7, 143.3, 154.7,
170.8, 187.4.

P
5 ﬁxn

Acldo 4-Bromo-2{1-{2-etiifenll)-1H-pirazol-4-carbonilffenoxlacético. Preparado de
6-bromo-3-formiicromona, 2-etilfenilhidracina y etll bromoacetato de acuerdo a GP1,
GP2 y GP3: LC/MS (un10n8): Rt 2.58 min, 427.0 m/z[M - H"; "H NMR (CDCk): 0 1.14
(t. J= 7.5 Hz, 3H), 2.58 (q, J = 7.5, 2H), 4.78 (8, 2H), 6.93 (d, J = 8.9 Hz, 1H), 7.28-
7.34 (m, 2H), 7.37-7.48 (m, 2H), 7.62 (dd, /= 8.9, 2.6 Hz, 1H), 7.72 (d, J = 2.5 Hz, 1H),
8.15 (s, 1H), 8.18 (s, 1H).

D19 °*
Acldo 4-Nitro-2-{1-{4-clorofenii)}-1H-pirazol-4-carboniffencxiacético. Preparado de
6-nitro-3-formiicromona, 4-clorofenilhidracina y etil bromoacetato de acuerdo a GP1,
GP2 y GP3: LC/MS (un10p8): Rt 2.44 min, m/z 401.7 M + HJ*; '"H NMR (CDCls): O
4.84 (d, 2H), 7.1 (d, J = 9.6 Hz, 1H), 7.44 (d, J = 8.1 Hz, 2H), 7.67 (d, /= 8.1 Hz, 2H ),
8.22 (s, 1H), 8.36 (d, J = 9.2 Hz, 1H), 8.41 (s, 1H), 8.53 (s, 1H); "*C NMR (CDCls): O
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858, 112.9, 121.3, 124.9, 1262, 126.2, 130.0, 130.1, 131.8, 134.1, 13786, 1424,
143.3, 158.7, 169.9, 186.2.

D20 %
Acldo 4-Nitro-2-{1-fenii-1H-pirazol-4-carbonll)fenoxiacético. Preparado de 6-nitro-
3-formilcromona, 2-etilfenilhidracina y etil bromoacetato de acuerdo a GP1, GP2 y
GP3: LC/MS (un10p8) Rt 2.05 min, mvz 367.8 M + HJ"; 'H NMR (CDCL): O 4.83 (s,
2H), 7.01 (d, J = 9.0 Hz, 1H), 7.34-7.42 (m, 1H), 7.44-7.53 (m, 1H), 7.65-7.72 (m, 1H),
8.26 (s, 1H), 8.24 (dd, J=9.0, 2.6 Hz, 1H), 8.41 (d, J = 2.6 Hz, 1H), 8.53 (s, 1H).

Q

0 l"‘
ﬁim
D21

Acido 4-Bromo-2-{1-{2-bromofenil)-1H-pirazol-4-carbonliffencxiacético. Preparado
de 6-bromo-3-formilcromona, 2-bromofenilhidrazina y etll bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8): Rt 3.38 min, m/z 480.8 [M + HJ"; '"H NMR (CDCl):
0 4.75 (8, 2H), 6.81 (d, J = 9.0 Hz, 1H), 7.34-7.84 {m, 6H), 7.73-7.74 (m, 2H), 8.22 (s,
1H), 8.36 (s, 1H).

Acldo 4-Bromo-2-{1-{2-fluorofenli)}-1H-pirazol-4-carbonilfenoxiacético. Preparado
de 6-bromo-3-formilcromana, 2-fluorofenilhidmcina y etil bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8): Rt 3.38 min, nvz 418.7 [M + H]*; '"H NMR (CDCl,):
0 4.75 (s, 2H), 6.91 (d, J = 8.9 Hz, 1H), 7.21-7.42 (m, 3H), 7.62 (dd, J = 8.9, 2.4 Hz,
1H), 7.70 (d, J = 2.5 Hz, 1H), 7.85-7.92 {m, 1H), 8.20 (s, 1H), 8.51 (d, J = 2.3 Hz, 1H);
3C NMR (CDCly): 0 88.9, 115.0, 116.3, 117.1, 1174, 124.62, 124.83, 125.0, 125.39,
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125.44, 127.4, 127.5, 129.6, 120.7, 130.8, 133.2, 135.8, 136.8, 143.0, 152.3, 155.0,
155.8, 170.5, 187 4.

£

D23

Acido 4-Bromo-2-[1-(2-trifluorometiifenii)-1H-pirazol-4-carbonliliffenoxiacético.
Preparado de 6-bromo-3-formiicromona, 2-trifluorometitfenilhidracina y el
bromoacetato de acuerdo a GP1, GP2 y GP3: LG/MS (un10p8): Rt 3.44 min, m/z 468.7
[M + HI"; "TH NMR (CDCls): 0 4.72 (s, 2H), 6.89 (d, J = 8.9 Hz, 1H), 7.53-7.75 (m, 5H),
7.84 (d, J = 7.9 Hz, 1H), 8.20 (s, 2H); " C NMR (CDCl,): O 66.8, 114.8, 116.2, 124.3,
126.3, 126.7, 127.58, 127.64, 129.2, 130.3. 130.7, 133.2, 136.0, 138.9, 143.1, 1550,
170.3, 187 4.

st

Acido 4-Bromo-2{1-(3-bromofenil}-1H-pirazol-4-carbonliffenoxiacético. Preparado
de 6-bromo-3-formlicromona, 3-bromofenilhidracina y etil bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8): Rt 4.29 min, n/z 480.5 M + H]"; '"H NMR (CDCls):
0 4.79 (s, 2H), .85 (d, J = 9.0 Hz, 1H), 728-7.40 (m, 1H), 7.53 (d, J =9 Hz, 1H), 7.65
-7.73 (m, 3H), 7.96 (s, 1H), 8.18 (s, 1H); 8.51 (s, 1H).

Q—cﬁ.

st

Acldo 4-Bromo-2-{1-{3-trifluorometiifenii}-1H-pirazol-4-carbonlifffenoxiacético.
Preparado de 6-bromo-3{fomlicromona, 3-trifluorometilfenilhidracina y etil
bromoacetato de acuerdo a GP1, GP2 y GP3: LG/MS (un10p8): Rt 4.54 min, m/z 468.7
M + HJ'; '"H NMR (CDCls): O 4.78 (s, 2H), 6.89 (d, J = 8.9 Hz, 1H), 7.57-7.68 (m, 3H),
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7.68 (d, J =24 Hz, 1H), 7.88-7.98 (m, 1H), 8.04 (s, 1H), 8.20 (s, 1H), 8.50 (s, 1H), 9.15

{brs, 1H).
2
L]
Ko

D26

Acido 4-Bromo-2-{1{2,4-diciorofenii)}-1H-pirazol-4-carbonillfenoxlacético.
Preparado de 6-bromo-3-formlicromona, 2.4-diclorofenilhidracina y etil bromoacetsto
de acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 4.35 min, m/z 488.6 M + HJ"; 'H
NMR (DMSO-de): O 4.76 (s, 2H), 7.03 (d, J = 8.0 Hz, 1H), 7.52 (m, 1H), 7.57-7.69 (m,
3H), 7.89 (m, 1H), B.19 (s, 1H), 8.69 (s, 1H); ?'C NMR (DMSO-de): D 55.8, 103.6,
106.2, 115.2, 119.5, 120.6, 120.7, 121.1, 1224, 1255, 125.68, 1271, 128.3, 1334,
145.1, 160.9, 177 4.

A

écido 4-Nitro-2{1-{2-clorofenli)}-1H-pirazol-4-carbonillfenoxiacético. Preparado de
6-nitro-3-formilcromona  2-clorofenilhidracina y etil bromoacetato de acuerdo a GP1,
GP2 y GP3: LC/MS (un10p8): Rt 2.42 min, mvz 401.8 [M + HI"; 'H NMR (CDCly): O
4.83 (s, 2H), 7.01 (d, J = 9.0 Hz, 2H), 7.42-7 48 (m, 2H), 7.56-7.83 {m, 2H), 8.34-8.40
(m, 2H), 8.5 (s, 2H).

Acldo 4-Nitro-2{1-{2-bromofenil)-1 H-pirazol-4-carbonlifffenoxiacético.

Preparado de 6-nitro-3-formlicromona, 2-bromafenilhikiracina y etil bromoacetato de
acuardo a GP1, GP2 y GP3: LG/MS (un10p8): Rt 2.33 min, m/z445.9 [M - HT"; 'H NMR
(CDCly): O 4.85 (s, 2H), 7.04 (d, J = 8 Hz, 1H), 7.37-7.81 (m, 4H), 8.32-8.44 (m, 3H),
8.50 (s, 1H).
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[-]

o ,im
D29

Acldo 4-Bromo-24{1-{2,6-dIclorofenli)}-1H-pirazol-4-carbonliflfenoxiacético.
Preparado de 8-bromo-3-formilcromona, 2,6-diclorofenilhidracina y etil bromoacetato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 2.56 min, m/z 468.6 [M + HJ"; 'H
NMR (CDCls): O 4.72, 6.88 (d, J = 8.9 Hz, 1H), 7.37-7.44 (m, 1H), 7.45-7.52 (m, 2H),
7.59 (d, J = 8.7 Hz, 1H), 7.70 (m, 1H), 8.14 (s, 1H), 8.26 (s, 1H).

o qu
D30

Acldo 4-Ethyl-2{1<{2-bromofenii)-1H-pirazol-4-carbonillfenoxiacético. Preparado
de 6-etil-3-formilcromona, 2-bromofeniihidracina y etil bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8): Rt 2.88 min, m/z 428.8 [M + HJ".

Acido 24{1{2-Clorofenil)-1H-pirazol-4-carbonill-4-isopropiifenaxiacético.
Preparado de 6-sopropil-3formilcromona, 2-clorofenilhidracina y efil bromoacetato de
acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 2.83 min, m/z 388.8 [M + H[; 'H
NMR (CDCL): O 1.28 (d, J = 7.0 Hz, 6H), 2.83 (septet, J = 6.9 Hz, 1H), 4.82 (s, 2H),
7.04 (d, J = 8.5 Hz, 1H), 7.40-7.65 (m, 6H), 8.28 (8, 1H), 8.40 (s, 1H).

-
g
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Acido {4-Bromo-2-{14{4-trifluorometoxtfenil)-1H-pirazol-4-carboniljfenoxiacético.
Preparado de 6-bromo-3formidcromona, 4-trflucrometoxifenithidracine y etil
bromoacetato de acuerdo a GP1, GP2 y GP3: LGMS (un10p8): Rt 3.24 min, m/z 484.6
[M + HT'; *"H NMR (CDCh): O 4.75 (s, 2H), 8.89 (d, J = 8.8 Hz, 1H), 7.34 (d, / = 9.0 Hz,
2H), 7.61 (dd, J = 8.9, 2.6 Hz, 1H), 7.67 (m, 1H), 7.72-7.80 (m, 2H), 8.17 (s, 1H), 8.51
(s, 1H); C NMR (CDCh): O 68.5, 115.0, 115.8, 121.4, 122,5, 125.0, 130.8, 132.0,
133.1, 136.0, 137.6, 143.4, 148.6, 148.7, 154.8, 170.8, 187 .4.

r
D33
Acido4-Bromo-2-{1-(2,4-dibromofenil)-1H-pirazol-4-carbonlifenoxiacético.
Preparado de 6-bromo-3-formilcromona, 2.4-dibromofenilhidracina de acuerdo y etil
bromoacetato a GP1, GP2 y GP3: LC/MS (un10p8): Rt 3.41 min, m/z 556.4 M + HJ";

'H NMR (CDCls): O 4.75 (s, 2H), 6.92 (d, /= 8.0 Hz, 1H), 7.45 (d, J = 8.5 Hz, 1H), 7.83
(m,2H),7.73(d,J=25Hz, 1H ), 7.92(d, J= 2.1 Hz, 1H ), 822 (s, 1H), 8.37 (s, 1H).

Q

- st

Acido  4-Bromo-2-{1-{4-bromo-2-clorofenii)-1 H-pimzol-4-carboniijfenoxiacético.
Preparado de 8-bromo-3formilcromona, 4-bromo-2-clorofenilhidracina y etil
bromoacetato de acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 3.34 min, m/z 512.5
M + HJ"; 'H NMR (CDCly): 1 4.78 (s, 2H), 8.85 (d, J = 8.6 Hz, 1H), 7.561-7.76 (m, 5H),
8.21 (s, 1H), 8.42 (8, 1H).
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Acldo 4-Bromo-2-{1-{2,4,6-triclorofenil}-1H-pirazol-4-carbonifffenoxiacético.
Preparado de 8-bromo-3-formilcromona, 2,4,6-triclorofenilhidmcina y etil bromoacetato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 3.35 min, m¥z 502.6 [M + HI"; 'H
NMR (CDCl,): O 4.91 (s, 2H), 7.05 (d, J = 8.9 Hz, 1H), 7.68 (8, 2H), 7.78 (d, J = 8.5 Hz,
1H), 7.88 {8, 1H), 8.31 (s, 1H), 8.43 (s, 1H), 9.03 (br s, 1H).

o

- pedl

Acldo 4-Metoxi-2-{1-fenil-1H-pirazol-4-carbonllffenoxiacético. Preparado de 6-
bromo-3-formilcromona, 2.4-diclorofeniihidracina y etll bromoacetato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.46 min, m/z 350.9 [M - H*; 'TH NMR (CDCl):
0 3.81 (s, 3H), 4.77 (s, 2H), 7.02-7.16 (m, 3H), 7.41 (d. J=7.5Hz 1H), 7.50 {t, J= 8.1
Hz, 2H), 7.73 (d, J = 8.5 Hz, 2H), 8.17 (s, 1H), 8.52 (s, 1H).

0
&

Acldo 24{4-Bromo-2-(1-fenil-1H-pirazol-4-carbonii)fenoxi]propiénico. Preparado de
(5-bromo-2-hidroxifenil}-(1-fenll-1H-pirazol-4-il)cetona y efil 2-bromopropionato de
acuerdo a GP2 y GP3: LC/MS (un10p8) Rt 2.51 min, m/z 415 M + HJ"; '"H NMR
(CDCl,): 0 1.85 (d, J = 6.8 Hz, 3H), 4.83 (q, /= 6.8 Hz, 1H), 6.96 (d, J = 8.9 Hz, 1H),
7.35-7.43 (m, 1H), 7.46-7.53 (m, 2H), 7.62 (dd, J = 8.9, 2.5 Hz, 1H), 7.70-7.76 (m, 3H),
8.17 (s, 1H), 8.52 (s, 1H); 3C NMR (CDCly): O 18.8, 752, 114.8, 116.7, 120.1, 124 .4,
128.3, 130.0, 133.3, 1362, 1392, 143.3, 155.0, 173.1, 187.8.

Acido  2(S)-[4-Bromo-2-(1-fenil-tH-pirazol-4-carbonll)-fenoxi]-propiénico. (5
Bromo-2-hidroxifenil)-{ 1-feni-1H-pirazol-4-l)cetona (100 mg, 0.28 mmol), dcido (R)~(+)-
bromoacético (44 mg, 0.29 mmol) etil 2-bromoproplonato y K2CO3 (80 mg, 0.58 mmol)
en acetona se agitaron a temperatura ambiente durante 16 h. La mezcla de reaccién
se concerntrd y el reskiuo se particiond entre EtOAc y HCI diluido (pH ~1). La fase
orgénica se secd (Na;SC,) y se concentrd, y el residuo se purificdé mediante
cromatografia flash (EtOAc:heptano, 1:1) para producir 55 mg (46%) del compuestio
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del ttulo: HPLC quiral {Columna: Clracel OD (0.46 cm x 24 cm); Eluyente: isocrético,

85% hexano + 15% 2-propanol + 0.1% TFA; Flujo 0.5 mL/min) Rt 15.7 min, >80% e.e.
(eluyentes de material racémico con separacidn de linea base de enantidmeros: Rt

15.7 y 16.7 min.) Espectro MS y NMR comresponden a material racémico.

K.

D38 \rl‘m

Acldo 2-{4-Bromo-2-{1-{2-clorofenil)-1-H-pirazoi-4-carbonillfenoxi}proplénico.
Prepamado de 6-bromo-3-formilcromona, 2-clorofenlilhidracina y etil 2-bromoproplonato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.58 min, 448.9 m/z [M - HJ"; *H
NMR (CDCly): O 1.85 (d, J=7.0 Hz, 3H), 4.83 (q, /=7.0 Hz, 1H), 6.98 (d, J = 8.9 Hz,
1H), 7.41-7 47 (m, 2H), 7.55-7.84 (m, 3H), 7.74 (s, 1H), 8.23 (s, 1H), 8.42 (s, 1H); °C
NMR (CDCly): O 18.9, 754, 115.0, 117.0, 124.1, 128.1, 128.4, 1288, 130.7, 131.3,
133.6,136.4,138.8,137.3, 143.3, 1552, 173.5, 188.0.

ol
]
B

D39

Acldo 2-{4-Bromo-2-{1-{2,6-diclorofenil)-1H-pirazolo-4-carbonifencxf)-
propiénico. Preparado de 6-bromo-3-formilcromona, 2,6-diclorofenlihkiracina y etit 2-
bromopropionato de acuerdo 8 GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.55 min, 462.9
m/z[M - H["; '"H NMR (CDCly): O 1.85 (d, J = 8.8 Hz, 3H), 4.91 (q, J = 6.8 Hz, 1H), 6.93
(d, J = 8.9 Hz, 1H), 7.41-7.53 (m, 3H), 7.62 (dd, /= 8.9,2.5 Hz, 1H), 7.74 (d. /= 2.4,
1H), 8.17 (s, 1H), 8.28 (s, 1H); '*C NMR (CDCh): O 18.9, 75.1, 114.9, 116.8, 124.2,
129.3, 130.7, 132.0,133.6, 134.5,135.8, 136.4, 137.8, 143.6, 155.1, 173.6, 187.8.

N sl
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Acido {4-Bromo-2-{1-{2-clano-fenil)}-1H-pirazol-4-carbonififenoxijacético.
Preparado de 8-bromo-3-formlicromona, 2-hidracinobenzonitril (preparado de acuerdo
a van der Mey, et al. J. Med. Chem. 2003, 2008-20186) y etll bromoacetato de acuerdo
a GP1, GP2 y GP3: 'H NMR (DMSO-dg): [ 4.72 (8, 2H), 7.17 (d, J = 8.9 Hz, 1H), 7.38
t, J=15.1,7.3Hz, 1 H), 7.8 (m, 4H), 8.29 (d, J = 8.3 Hz, 1 H), 9.03 (s, 1 H), 9.68 (s,
1H), 13.04 (br s, 1H).

K.

2
D41

Acldo {4-Bromo-2{1-{2-etoxifenll)-1 H-pirazol-4-carbonll}fenoxl}acético. Preparado
de 6-bromo-3-formlicromona, 2-etoxifenilhikiracina y etil 2-bromoacstato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10p8): Rt 2.33 min, m/z 446.7 [M + HJ"; 'H NMR (CDCl):
0 1.47 (t, J = 7.0 Hz, 3H), 4.18 (q, J = 7.0 Hz, 2H), 4.78 (s, 2H), 6.97 (d, J = 8.9 Hz,
1H), 7.00 (d, J = 8.7 Hz, 2H), 7.38 (td, J = 7.9, 1.8 Hz, 1H), 7.64 (dd, J = 8.9, 2.5 Hz,
1H), 7.79 (d, J = 2.5 Hz, 1H), 7.80 (dd, J = 7.9, 1.6 Hz, 1H), 8.22 (s, 1H), 8.65 (s, 1H).

Acldo  {4-Bromo-2{14{4-bromo-2-etilfenil)}-1H-pirazol-4-carbonlfffenoxijacético.
Preparado de 6-bromo-3-formilcromona, 4-bromo-2-etilfenilhidracine y etil
bromoacetato de acuerdo & GP1, GP2 y GP3: LG/MS (un10n8): Rt 2.78 min, m/z 506.6
[M — HI; "H NMR (CDCly): O 1.16 (id, J = 7.8, 2.4 Hz, 3H), 2.58 (qd, J = 7.8, 1.8 Hz,
2H), 4.77 (s, 2H),6.94 (d, /= 90.0 Hz, 1H), 7.22 (d, /= 8.5 Hz, 1H), 747 (d, /= 8.5 Hz,
1H), 7.56 (s, 1H), 7.65 (d, J = 8.7 Hz, 1H), 7.72 (s,1H), 8.15 (s, 1H), 8.19 (8, 1H).
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Acldo {4-Bromo-2-{1-{2-fencxifenlil}-1H-pirazol-4-carbonlififenoxijacético.
Preparado de 6-bromo-3formiicromona, 4-bromo-2-etifenilhidracine y etil
bromoacetato de acusrdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.77 min, nvz 492.7
[M = HI; 'H NMR (CDCls): O 4.75 (s, 2H), 8.95 (d, J = 8.6 Hz, 1H), 7.00-7.00 {m, 3H),
7.15 {t, J= 7.5 Hz, 1H), 7.29-7.40 (m, 4H), 7.82-7.68 (m, 2H), 7.90 (d, J = 9.0 Hz, 1H),
8.17 (s, 1H), 8.60 (s, 1H).

Acido {4-Bromo-2-{1-{2-metiitiofenil)}-1H-pirazol-4-carbonlifffencoxi}acético.
Preparado de 6-bromo-3-formilcromona, 2-metliticfenilhidracina y etll bromoacetato de
acuerdo a GP1, GP2 y GP3: LC/MS {un10n8): Rt 226 min, m/z 446.7 [M - HJ; H
NMR (CDCls): 0 2.46 (s, 3H), 4.77 (s, 2H), 6.83 (d, J = 8.9 Hz, 1H), 7.28-7.32 (m, 1H),
7.39-7.49 (m, 3H), 7.62 (dd, J = 9.0, 2.5 Hz, 1H), 7.76 (s, 1H), 8.23 (s, 1H), 8.31 (s,
1H).

-

Acldo {4-Bromo-2-[1{2-bromo-4-metitfenii}-1H-pirazol-4-carbonififenoxjacético.
Preparado de 6-bromo-3formilcromona, 2-bromo-4-metifenilhidracine y etil
bromoacetato de acuerdo a GP1, GP2 y GP3: LG/MS (un10n8): Rt 2.47 min, m/z 492.8
[M = HJ; 'TH NMR (CDClL): O 2.44 (s, 3H), 4.80 (s, 2H), 8.99 (d, J = 8.9 Hz, 1H), 7.27-
7.30 (m, 1H), 7.46 (d, J = 8.1 Hz , 1H), 7.58 (s, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.80 (s,
1H), 820 (s, 1H), 8.33 (s, 1H).

A

0\
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Acldo 2-{4-Bromo-2-{1-{4-bromo-2-etiifenll)-1H-pirazol-4-carboniffenoxl)
propidnico. Praparado de 8-bromo-3-formilcromona, 4-bromo-2-efiifeniihidracina y etil
bromoacetato de acusrdo & GP1, GP2 y GP3: LOMS (un10p8): Rt 2.72 min, m/z 522.6
M + HI*; '"H NMR (CDCly): 0 1.18 (t, J = 7.7 Hz, 3H), 1,87 (d, J = 6.8 Hz, 3H), 2.59 (q,
J=7.5 Hz, 2H), 4.95 (q, J = 7.0 Hz,1H), 6.96 (d, /= 9.0 Hz, 1H), 7.21 (d, J = 8.3 Hz,
1H), 7.47 (d, J = 8.7 Hz , 1H), 7.55 (s, 1H), 7.63 (d, J = 9.0 Hz, 1H), 7.73 (s, 1H), 8.17
(s, 1H), 8.18 (s, 1H).

Acido  2{4-Bromo-2-[1-(2-fencxifenil)-1H-pirazol-4-carbonillfenoxl}propiénico.
Preparado de 6-bromo-3formicromona, 2-<{enoxiffenilhidracina y et 2-
bromoproplonato de acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 2.68 min, m/z
508.7 [M + HI"; 'H NMR (CDCly): 0 1.85 (d, J = 8.8 Hz, 3H), 4.92 (q, J = 7.3 Hz,1H),
6.96-7.18 (m, 5H), 7.26-7.58 (m, 4H), 7.62 (d, /= 8.6 Hz, 1H), 7.67 (s, 1H), 7.90 (d, J
= 7.5 Hz, 1H), 8.17 (s, 1H), 8.61 (s, 1H).

&

S

Acldo 2-{4-Bromo-2{1-{2-etaxifenii)-1 H-pirazol-4-carbonilfenoxl}propiénico.
Preparado de 8-bromo-3-formiicromona, 2-stoxifenithidracina y etll 2-bromoproploneata
de acuerdo a GP1, GP2 y GP3:

LC/MS (un10p8): Rt 2.39 min, m/z 458.7 [M + H]*; '"H NMR (CDCly): 0 1.49 (t, J= 7.1
Hz, 3H), 1.86 (d, J = 7.1 Hz, 3H), 4.19 (m,2H), 4.98 (q, J = 6.9 Hz, 1H), 7.02-7.12
(m,3H), 7.37 (t, /=8.2 Hz, 1H), 766 {(d. J=8.9 Hz, 1H), 7.78 (8, 1H), 7.83 (d, /= 7.9
Hz, 1H), 8.20 (s, 1H), 8.67 (s, 1H).
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2-{4-Bromo-2-[1-{2-metiltic}-1H-pirazoi-4-carbonilffenoxi}propiénico.
Preparado de 6-bromo-3-formlicromona, 2-etoxifenlihidracina y etll 2-bromopropionato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.56 min, 460.9 m/z [M - HT*; 'H
NMR (CDCl): O 1.71 (d, J = 6.8 Hz, 3H ), 2.46 (s, 3H), 4.98 (g, J= 7.0 Hz, 1H), 7.00
(d, J = 8.9 Hz, 1H), 7.29-7.34 (m, 1H), 7.40-7.50 (m , 3H), 7.64 (dd, J = 8.9, 2.5 Hz,
1H), 7.80 (s, 1H), 8.22 (s, 1H), 8.32 (8, 1H).

i

Acldo 2-{4-Bromo-2-{1-{2-bromo-4-metilfenil)-1H-pirazol-4-
carbonllifenoxi}proplénico. Preparado de 6-bromo-3-formiicromona, 2-bromo-4-
metilfenilhidracina y etll 2-bromopropionato de acuerdo a GP1, GP2 y GP3: LC/MS
(un10n8): Rt 2.74 min, 508.8 m/z[M - H]"; 'H NMR (CDCls): 0 1.72 (d, J=7.0 Hz, 3H ),
2.45 (s, 3H), 4.98 (g, J= 7.0 Hz, 1H), 7.03 (d, J = 8.9 Hz, 1H), 7.28-7.30 (m, 1H), 7.46
(d, J = 8.1 Hz, 1H), 7.59 (s, 1H), 7.67 (dd, J = 8.9,2.43 Hz, 1H), 7.81 (d, J = 2.8 Hz,
1H), 8.19 (8, 1H), 8.34 (s, 1H).

[~]
oo N
L

D51

Acido 2-{4-Bromo-2-{1-(2 4-diclorofenil)-1H-pirazol-4-carbonliiffenoxi}propiénico.
Preparado de 6-bromo-3formicromona, 24-diclorofenlihidracina y et 2-
bromopropionato de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.83 min, 482.8
mvz [M - HT%; 'H NMR (CDCly): 0 1.50 (d, J=6.0 Hz, 3H ), 4.75 (q, /= 4.5 Hz , 1H),
6.88 (d, J= 8.5 Hz, 1H), 740 (dd, J = 8.5, 1.9 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.54-
7.57 (m, 2H), 7.61 (8, 1H), 8.16 (s, 1H), 8.32 (s, 1H).



10

15

20

49

e
Pl

Acldo {4-Bromo-2{1-{2-trifluorometoxIifenil)-1H-pirazol-4-carbonlijfenoxijacético.
Preparado de 6-bromo-3formilcromona, 2-trifluorometoxifeniihidracine y etil
bromoacetato de acuerdo a GP1, GP2 y GP3: LG/MS (un10n8): Rt 2.43 min, m/z 482.7
[M - HI; "H NMR (CDCly): 0 4.77 (s, 2H), 8.85 (d, J = 8.8 Hz, 1H), 7.45-7.50 (m, 3H),
7.85 (dd, J=8.9, 2.5 Hz, 1H), 7.73 (d, J = 2.4 Hz, 1H), 7.82 (s, 1H), 8.23 (s, 1H), 8.40
{a, 1H).

n?:.
D83 ﬁ o

{2-{1-{2,6-Diclorofenll)-1H-plrazol-4-carbonil]-4-etilfenoxi}acético.
Preparado de 6-etil-3formiicromona, 2,6-diclorofenilhidracina y etil bromoacetato de
acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.25 min, m/z 416.8 [M - HT; 'H
NMR (CDCly): O 1.28 {t, J=7.5 Hz, 3H), 2.69 (q, J = 7.7 Hz, 2H), 4.82 (8, 2H), 7.04 (d,
J = 8.7 Hz, 1H), 7.39-7.44 (m, 1H), 7.46-7.54 (m, 4H), 8.14 (8, 1H), 8.25 (s, 1H).

&
et

Acido {4-Bromo-2-{1-{2,4-dimetiifenll)-1H-pirazol-4-carbonliiifenoxijacético.
Preparado de 8-bromo-3-formiicromona, 2,4-dimetilfenithidracina y etil bromoacetato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.41 min, m/z 428.7 [M - HT; 'H
NMR (CDClL): O 2.26 (s, 3H), 2.40 (s, 3H), 4.75 (8, 2H), 6.91 (d, J/ = 8.9 Hz, 1H), 7.11
(d, J=8.1 Hz, 1H), 7.17 (s, tH), 7.23 (d, J = 8.1 Hz, 1H), 7.60 (dd, J = 8.9, 2.48 Hz,
1H), 7.71 (s, 1H), 8.15 (s, 1H), 8.22 (8, 1H).
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Acido 24{4-Bromo-2-{1-(2,4-dimetilfenil)}-1 H-pirazol-4-carbonilfenoxi}propiénico.
Preparado de 6-bromo-3formilcromona, 24-dimetifenilhidracina y efil 2-
bromopropionato de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.40 min, mvz
442.7 [M - HI; 'H NMR (CDCly): 0 1.67 (d, J = 8.9 Hz, 3H), 225 (s, 3H), 2.40 (s, 3H),
4.93 (q, J=6.8 Hz, 1H), 8.97 (d, J=8.9 Hz, 1H), 7.12 (d, J = 8.1 Hz, 1H), 7.17 (8, 1H),
7.25 (d, J = 8.1 Hz, 1H), 7.62 (dd, J = 8.7, 1.52 Hz, 1H), 7.73 (s, 1H), 8.15-8.18 (m,
2H).

Q
D56 ﬁ\iw

Acldo [2-{1-Bencli-1H-pirazol-4-carbonil}-4-bromofenoxijacético. Preparado de 6-
bromo-3-formilcromona, bencllhidracina y etil bromoacetato de acuerdo a GP1, GP2 y
GP3: LC/MS (un10n8): Rt 2.14 min, mvz 414.7 M — HT; "H NMR (CDCk): O 4.70 (s,
2H), 5.38 (s, 2H), 6.88 (d, J = 8.7 Hz, 1H), 7.28-7.30 (m , 2H), 7.40-7.48 (m, 3H), 7.57
(d, J = 8.9 Hz, 1H), 7.83 (s, 1H), 8.01 (s, 1H), 8.04 (s, 1H).

Q
s

Acldo 22-(1-Bencll-1H-pirazol-4-carbonil)-4-bromofenoxilpropidnico. Preparado
de 6-bromo-3-formilcromona, bencilhiiracina y etll 2-bromopropionato de acuerdo a
GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.16 min, m/z 428.8 [M — HT; 'H NMR (CDCls):
0 1.59 (d, J = 6.8 Hz, 3H), 4.88 (q, J = 7.1 Hz, 1H), 5.35 (s, 2H), 6.91 (d, J = 8.9 Hz,
1H), 7.30-7.42 (m , 5H), 7.53-7.71 {m, 2H), 8.01 (s, 2H).
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Acldo  {4-Bromo-2-{1-(4-cloro-2-metiifenii)-1H-pirazol-4-carbonifffenaxljacético.
Preparado de 6-bromo-3-formlicromona, 4-cloro-2-mefiifenilhidracine y etll
bromoacetato de acuerdo a GP1, GP2 y GP3: LG/MS (un10n8): Rt 2.49 min, m/z 448.7
[M—HT; "H NMR (CDCl,): 0 2.27 (s, 3H), 4.75 (8, 2H), 8.91 (d, / = 8.9 Hz, 1H), 7.31 (s
. 2H), 7.36 (s, 1H), 7.63 (d, /= 8.7 Hz, 1H), 7.70 (s, 1H), 8.17 (s, 1H), 8.21 (s, 1H).

Acldo {4-Bromo-2-{1-(2,5-diclorofenil)-1H-pirazol-4-carbonillfenoxl}acético.
Preparado de 6-bromo-3-formlicromona, 2,5-diclorofenilhidracina y etil bromoacetato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.46 min, m/z 468.6 [M - HJ; 'H
NMR (CDCh): O 4.78 (s, 2H), 6.92 (d, J = 8.9 Hz, 1H), 7.39 (dd, J = 8.7, 2.44 Hz , 1H),
7.50 (d, J = 8.7 Hz, 1H), 7.61 (&, J = 8.9, 2.53 Hz, 1H), 7.70 (dd, J = 8.1, 2.36 Hz, 2H),
8.22 (s, 1H), 8.45 (s, 1H).

Acldo {4-Bromo-2{1-(2-metoxIifenil)-1H-pirazol-4-carbonliiifenoxijacético.
Preparado de 8-bromo-3-formilcromona, 2-metiifeniihidracina y etil bromoacetato de
acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.20 min, nvz 430.7 [M - HJ; 'H
NMR (CDCl,): 0 3.98 (8,3H), 4.79 (s, 2H), 6.98 (d, J= 8.0 Hz, 1H), 7.11 (t, J=82 Hz ,
2H), 7.40 (td, J = 8.1, 1.5 Hz, 1H), 7.65 (dd, J = 8.9, 2.5 Hz, 1H), 7.76 (d, J = 2.5 Hz,
2H), 8.18 (s, 1H), 8.60 (s, 1H).
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Acldo {4-Bromo-2{1-(3,4-diclorofenil)-1H-pirazol-4-carbonifffenoxfjacético.
Preparado de 8-bromo-3-formlicromona, 3,4-clorofenilhidracina y etil bromoacetsato de
acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.77 min, m/z 468.6 [M — HJ; 'H
NMR (CDCls): 0 4.78 (8, 2H), 8.80 (d, J = 8.7 Hz, 1H), 7.59 (d, J = 8.1 Hz , 1H), 7.64
(d, J = 8.9 Hz, 1H), 7.89 (d, J = 2.43 Hz, 2H), 7.91 (d, J = 2.46 Hz, 1H), 8.18 (s, 1H),
8.53 (8, 1H).

D82 o Tl""

Acldo 2-{4-Bromo-2-{1-{4-cloro-2-metiifenii)-1 H-pirazol-4-carbonillfenoxl}-
propiénico. Preparado de 6-bromo-3-formilcromona, 4-cloro-2-metilfenilhidracina y etil
2-bromoproplonato de acuerdo a GP1, GP2 y GP3: LG/MS (un10n8): Rt 2.55 min, m/z
462.7 M - H[; 'H NMR (CDCh): D 1.685 (d, J = 6.8 Hz, 3H), 2.28 (s, 3H), 4.92 (d, J =
6.8 Hz, 1H), 6.95 (d, J = 8.9 Hz, 1H), 7.30 (s , 2H), 7.37 (s, 1H), 763 (d, /= 8.9 Hz,
1H), 7.72 (s, 1H), 8.18 (s, 2H).

Acldo 2-{4-Bromo-2-{1-{2,5-diclorofenil)-1H-pirazoi-4-carbonillfencxi}propiénico.
Prepamado de 6-bromo-3{formilcromona, 2,5-dkclorofenilhidracina y etil 2-
bromoproplonato de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.51 min, m/z
482.6 [M — HI; 'H NMR (CDCly): O 1.70 (d, J = 6.8 Hz, 3H), 4.90 (q, J = 6.9 Hz, 1H),
6.93 (d, /= 9.1 Hz, 1H), 7.40 (dd, /= 8.7, 25 Hz , 1H), 7.50 (d, J = 8.8 Hz, 1H), 7.62
(dd, J=8.9,25Hz, 1H), 768 (d, J=23 Hz, 1H), 7.71 (d, J = 2.4 Hz, 1H), 8.22 (8, 1H)
8.45 (s, 1H).
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Ackdo 2-{4-Bromo-2-{1-{3,4-dicloro-fenil)-1H-pirazol-4-carbonli}fenoxl}propiénico.
Preparado de 6-bromo-3-formilcromon, J3.4-diclorofenilhidracina y efil 2-
bromoproplonato de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.83 min, m/z
482.6 [M - HJ: 'H NMR (CDCl): O 1.83 (d, J = 6.8 Hz, 3H), 4.93 (q, J = 6.9 Hz, 1H),
6.92 (d, J = 9.03 Hz, 1H), 7.55-7.85 (m, 3H), 7.70 (s,1H), 7.93 (d, J = 2.25 Hz, 1H),
8.20 (s, 1H), 8.57 (s, 1H).

%

Acldo  2-{4-Bromo-2-{1-{2-metoxifenii)-1 H-pirazol-4-carbonillfenoxi}propi6nico.
Preparado de 6-etll-3-formikcromona, 2,68-diclorofenithidracina y etll 2-bromopropionato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.23 min, m/z 444.7 [M - HJ; 'H
NMR (CDClI3): O 1.68 (d, J = 7.0 Hz, 3H), 3.85 (s, 3H), 4.95 (d, J=7.0 Hz, 1H), 6.98 (d,
J=8.7 Hz, 1H), 7.10 (d, /= 8.5 Hz, 1H), 7.14 (s, 1H), 7.37-7.43 (m,1H), 7.63 (dd, J =
8.9, 2.6 Hz, 1H), 7.77 (8, 1H), 7.79 (8,1H), 8.19 (8, 1H), 8.62 (s, 1H).

P
Des N

Aclido [4-Amino-2-{1Jenil-1H-pirazol-4-carboniljfenoxlJacético. Una mezcla de etil
4-nitro-2-{fenil-1H-pirazol-4-carbonil)fencxdacetato (190 mg, 0.48 mmol) y 10% Pd/C
{100 mg) en MeOH (50 mL) se agitd bajo una atmdsfera de hidrégeno de 12 h, luego
se filtrb a travds de una almohadilla de celita y se concentrd, y el producto se hidrollzd
de acuerdo a GP3 para dar el compuesto del tiulo.



10

15

20

54 \

Acldo {4-Bromo-2-{1-{4-bromo-2-clorofenil)-1H-pirazol-4-carboniilfenoxfacético.
Preparado de 6-bromo-3formilcromona, 4-bromo-2-clorofenllhidracina y et
bromoacetato de acuerdo a GP1, GP2 y GPJ3: LGMS (un10n8): Rt 2.57 min, mv/z 526.6
[M = HT; 'H NMR (DMSO): 0 1.31 (d, J = 8.8 Hz, 3H), 4.94 (q, / = 6.6 Hz, 1H), 6.92 (d,
J=8.9Hz, 1H), 7.53 (d, J=2.5 Hz, 1H), 7.59 (d, J/ = 8.5 Hz, 1H), 7.66 (dd, /= 9.0, 2.5
Hz, 1H), 7.76 (dd, J = 8.5, 2.3 Hz, 1H), 8.04 (d, J = 2.1 Hz, 1H), 8.22 (s, 1H), 8.77 (s,
1H).

a
a
L)
o
D88
Acldo 2-{4-Bromo-2{1-(2,4,8-triclorofenil)-1 H-pirazol-4-carbonlijfenoxi}-
propiénico. Preparado de B-bromo-3-formilcromona, 2,4,6-triclorofeniihidracina y etil
2-bromopropionato de acuerdo a GP1, GP2 y GP3: LG/MS (un10n8): Rt 2.61 min, m/z
516.6 [M - HJ"; '"H NMR (DMSO): 0 1.33 (d, J = 6.8 Hz, 3H), 4.94 (q, /= 7.0 Hz, 1H),

6.92 (d, J=92 Hz, 1H), 7.54 (d, J = 2.4 Hz, 1H), 7.66 (dd, J= 8.9, 2.5 Hz, 1H), 7.90 (s,
2H), 8.26 (s, 1H), 8.72 (s, 1H).

g
e

Acido 2{4-Bromo-2-{1-(2,4-dIbromofenil)-1H-pirazol-4-carbonilfencoxl}-
propiénico. Preparado de 6-bromo-3-formlicromona, 2,4-dibromofenilhidracina y etil 2-
bromapropionato de acuerdo a GP1, GP2 y GP3: LG/MS (un10p8): Rt 2.87 min, m/z
572.7 [M + HT"; 'H NMR (DMSO): O 1.32 (d, J = 8.8 Hz, 3H), 4.93 (q, J = 6.8 Hz,1H),
6.91 (d, J = 8.9 Hz, 1H), 7.54 (dd, J = 8.3, 2.3 Hz, 2H), 7.66 (dd, J = 8.9, 2.5 Hz, 1H),
7.78 (dd, /= 8.6, 2.2 Hz, 1H), 8.15 (d, J = 2.1 Hz, 1H), 821 (s, 1H), 8.72 (s, 1H).
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Acldo {4-Bromo-2{1-(2,6-dletil-fenli)}-1H-pirazol-4-carbonillfenoxfacético.
Preparado de 6-bromo-3-formlicromona, 2,8-dietilfenilhidracina y etil bromoacetato de
acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.54 min, m/z 457.0 M - H]": 'H
NMR (CDCly): O 1.27 {t, J = 7.3 Hz, 6H), 2.35 (q, J = 7.3 Hz, 4H), 4.82 (s, 2H), 6.99 (d,
J = 8.9 Hz, 1H), 729 (d, J = 7.5 Hz, 2H), 7.48 (m, 1H), 7.67 (m, 1H), 7.79 (s, 1H), 8.11
(s, 1H), 8.27 (s, 1H), 8.87 (brs. 1H).

2
S

D71

Acido {4-Bromo-2-[1-(2,8-dimetilfenil)}-1H-pirazol-4-carbonliflfenoxi}jacético.
Preparado de 8-bromo-3-formilcromona, 2,6-dletiifenilhidracina y etil bromoacetato de
acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.27 min, m/z 428.9 M - H]"; 'H
NMR (CDCk): O 2.07 (s, 6H), 4.74 (s, 2H), 6.91 (d, /=8.7 Hz, 1H), 7.19(d, J= 7.3
Hz, 2H), 7.25-7.35 (m, 1H), 7.55-7.66 (m, 1H), 7.71 (s, 1H), 8.08 (8, 1H), 8.23 (s, 1H),
8.91 (brs, 1H).

Acldo {4-Bromo-2-{1-(2-etil-8-metilfenii}-1 H-pirazol-4-carbonillfenoxjacético.
Preparado de 8-bromo-3-farmlicromona, 2-etil-6-metilfenlihidracina y etll bromoacetato
de acuerda a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.43 min, m/z 443.0 [M - HT"; 'H
NMR (CDCls): O 1.12 (t, J = 7.8 Hz, 3H), 2.05 (s, 3H), 2.33 (g, /= 7.8 Hz, 2H), 4.78 (s,
2H), 6.94 (d, J = B.7 Hz, 1H), 7.14-7.25 {m, 2H), 7.31-7.41 (m, 1H), 7.56-68 (m, 1H),
7.72 (s, 1H), 8.08 (s, 1H), 8.22 (s, 1H), 8.93 (br s, 1H).
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Acldo {4-Bromo-2{1-{2-isopropilfenil)-1 H-pirazol-4-carbonlifffenoxl}acético.
Preparado de 8-bromo-3-formilcromona, 2-etil-6-metilfenilhidracina y etll bromoacetato
de acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 2.76 min, m/z 444.9 [M + H["; 'H
NMR (CDCI3-d): 0 1.22 {d, J = 6.5 Hz, 6H), 2.89 (septet, J = 6.1 Hz, 1H), 4.76 (s, 2H),
6.92 (d, J = 8.7 Hz, 1H), 7.30 (s, 2H), 7.49 (s, 2H), 7.62(d, 1H), 7.72 (s, 1H), 8.15 (s,
1H), 8.20 (s, 1H), 8.92 (br s, 1H).

£
D74 "oé:im

Acido [4-Etoxi-2-{1-fenil-1H-pirazol-4-carbonilffenoxijacético. Preparado de 6-
etoxi-3-formlicromona, fenilhidracina y etll bromoacetato de acuerdo a GP1, GP2 y
GP3: LC/MS (un10p8): Rt 1.97 min, m/z 367.1 [M + H"; 'H NMR (CDCh): 1143 (t, J =
6.8 Hz, 3H), 4.03 (q, J = 6.9 Hz, 2H), 4.78 (s, 2H), 7.01-7.13 (m, 2H), 7.15 (s, 1H),
7.38-7.43 (m, 1H), 7.48-7.57 {m, 2H), 7.71-7.75 (m, 2H), 8.16 (s, 1H), 8.50 (s, 1H).

B

Acldo [4-Butil-2-(1-fenll-1H-pirazol-4-carbonil)fenoxijlacético. Una solucién de etill
[4-bromo-2-{1-fenil-1 H-pirazol-4-carbonilfenoxijacetato (472 mg, 1.1 mmol), acido 1-
butiiborénico (102 mg, 1.0 mmol) y Pd (dppf)Cl2 (72 mg, 0.05 mmol) en THF (10 mL) y
agua (1 mL) bajo argén se refluyeron durante 24 h. La mezacla de reaccién se extrajo
con CHCl;, |a fase orgéanica se filtrd a través de celita y se concentrd, y el residuo se
purificé medlante cromatografia flash (5102, EtOAc:heptano, 1:10 to 1:1). La fraccién
més pura se concentrd (~10 mg), y el residuo se hidrollzb de acuerdo a GP3: LC/MS
(un10p8): Rt 2.59 min, mz 379.1 [M + HI"; 'TH NMR (CDCls): 0 0.88 (t, J = 7.5 Hz, 3H),
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1.28 (m, 2 H), 1.49 (m, 2 H), 2.48 (m, 2 H), 4.51 (s, 2 H), 6.84 (m, 1 H), 7.14 (m, 1 H),
7.30 (m, 2H), 7.42 (m, 2H), 7.65 (m, 2H), 7.97 (s, 1H), 8.48 (s, 1H).

f
D78 uﬁ llm

Acldo  {4-Bromo-2-{1-(2-cloro-6-metilfenil)}-1H-pirazol-4-carbonlifffenoxljacético.
Preparado de 6-bromo-3-formilcromona, 2-cloro-6-metilfenilhidacina y el
bromoacetato de acuerdo a GP1, GP2 y GP3: LC/MS (un10p8): Rt 2.49 min, mv/z 450.9
[M + HJ"; "H NMR (CDCls): 0 2.18 (s, 3H), 4.80 (s, 2H), 6.98 (d, /= 9.1 Hz, 1H), 7.30
(m, 1H), 7.34-7.40 (m, 2H), 7.66 (d, 1H), 7.77 (m, 1H), 8.13 (8, 1H); 8.24 (s, 1H).

-0
D77 -# Tlm

Acido 2-{4-Bromo-2-{1-{2.8-dIimetilfenil)-1 H-pirazol-4-carboniffenoxi}propiénico.
Preparado de 6-bromo-3formiicromona, 2.6-dimetifenilhidracine y etll 2-
bromoproplonato de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.55 min, m/z
440.9 M - HI"; '"H NMR (CDCly): O 1.68(d, J = 8.8 Hz, 3H), 2.11 (s, 6H), 4.94 (q, J =
7.0 Hz 1H), 6.97 (d, /=8.9 Hz, 1H), 7.19(d, J=7.5 Hz 2H), 7.28-7.32 (m, 1H), 7.63
(d, J = 8.1 Hz, 1H), 7.75 (m, 1H), 8.05 (s, 1H), 8.22 (s, 1H).

ll_"
P
D78 =
Acido  2-4{4-Bromo-2{1-(2,6-dletiifenll)-1H-pirazol-4-carbonilffenoxi)}propidnico.
Preparado de 6-bromo-3formilcomona, 2,6-dietifenilhidracine y etll 2-
bromoproplonato de acuerdo a GP1, GP2 y GP3: LC/MS (un10n8): Rt 2.85 min, m/z

489.0 [M - HI"; "H NMR (CDCl): O 1.08-1.21 {m, 8H), 1.69-1.76 (m, 3H), 2.18-2.48 (m,
4H), 2.67 (s,1H), 4.97 (q, J = 6.8 Hz 1H), 6.84 (d, J = 9.0 Hz, 1H), 7.00 (d, J = 6.0 Hz,
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1H), 7.24 (d, J = 7.7 Hz, 1H), 7.42 (d, J = 8.1 Hz. 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.77 (s,
1H), 7.86 (s, 1H), 8.06 (s, 1H), 8.2 (s, 1H).

it

Acido 2-{4-Bromo-2{1-{2-isopropiifenii)}-1H-pirazol-4-carbonilffenoxi}propiénico.
Se prepama de 6-bromo-3-formilcromona, 2,68-dieti-enllhidrazina y 2-bromopropionato
de etllo de acuerdo con GP1, GP2 y GP3: LC/MS (an10p8): Ta 2.54 min, m/z 459.0 [M
+ HJ"; "H RMN (CDCls): 0 1.18-1.27 (m, 7H), 1.67 (d, J= 7.0 Hz, 2H), 4.82 (g, /= 6.8
Hz, 1H), 6.98 (d, J = 8.9 Hz, 1H), 7.27-7.53 (m, 4H), 7.58-7.67 (m, 1H), 7.73 (8, 1H),
8.17 (s, 1H), 8.20 (s,1H).

u—Qﬂ
st

Acldo {4-Bromo-2-{1-(3,5-dicloropiridin-4-il}-1 H-pirazol-4-carbonillfenoxi}-acético.
Se prepara de 6-bromo-3-formlicromona, 2,6-dicloro-piridin-4-hidrazina y bromoacetato
de etllo de acuerdo con GP1, GP2 y GP3: LC/MS (an10n8): Ta 2.08 min, m/z 469.8 [M
- HJ; '"H RMN (DMSO-d): O 4.75 (8, 2H), 7.05 (d, J = 9.1 Hz, 1H), 7.56 (s, 1H), 7.64
(d, J= 9.1 Hz, 1H), 8.32 (s, 1H), 8.77 (s, 1H), 8.93 (s, 2H).

e

Acido {4-Bromo-2{14{4-trifluorometiifenii)-1H-pirazol-4-carboniljfenoxi}-acético.
Se prepama de 8-bromo-3-formilcromona, 4-trifiucrometiifeni-hidrazina y bromoacetato
de etllo de acuerde con GP1, GP2 y GP3: LC/MS (an10n8): Ta 2.88 min, m/z 468.9 [M
- HI; "H RMN (CDCly): 0 4.78 (s, 2H), 6.92 (d, J= 8.9 Hz, 1H), 7.65 (d, /= 8.9 Hz, 1H
). 7.71 (s, 1H), 7.79 {d, J = 8.8 Hz, 2H), 7.91 (d, J = 8.9 Hz, 2H), 8.23 (s, 1H), 8.65 (s,
1H).
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o
e

Acldo [4-Bromo-2-{1-naftalen-1-lI-1 H-pirazol-4-carbonil)ffenoxijacético. Se prepara
de 6-bromo-3formlicromona, 1-naftilhidrazina y bromoacetato de etilo de acuerdo con
GP1, GP2 y GP3: LC/MS (an10p8): Ta 2.649 min, mz 451.0 M + HJ; '"H RMN
(CDCls): O 4.78 (s, 2H), 8.93 (d, J = 8.85 Hz, 1H), 7.52-7.68 (m, 6H), 7.73-7.82 (m ,
2H), 7.93-8.05 (m, 2H), 8.33 (s, 1H), 8.38 (s, 1H).

Ruta sintética general IV

R R S He
) 0 xt' 0 L 0
wg Y = AN W’m%ﬁvlm

OP5 6Pl

Procedimiento general 5§ (GPS):

Una mezcla de 2-(2-bromoacetil}fenoxiacetato de etlio (0.1 mmol) y amida (X = O) o
tioamida (X = S) (2.5 mmol) se callenta puro en el microondas durante 3 horas a 140°
C. Después de enfriar, el residuo sdlido se particiona entre EtOAc y NaHCO; ac.
saturado. Las fases se sepamn y la fase orgénica se seca (MgSQ,) y se concentra en
vacuo. Se purifica el sdlido crudo mediante cromatografia flash para dar el derivado
correspondiente de axazol o tiazol.

rrmtos

Ester de etilo de écido (2-Acstil-4-bromofenoxijacético Se prepara de 5'-bromo-2'-
hidroxiacetofenona (2 g, 8.3 mmol) y bromoacetato de efilo (1.03 mL, 9.3 mmol) de
acuerdo con GP2 para dar sl compuesto del titulo como un sélido blanco (2.64 g, 8.7
mmol, 94%): LC/MS (an10p8) Ta 3.3 min, m/z 301 [M + HJ"; "H RMN (CDCls): O 1.32
(t, 3H), 2.71 (s, 3H), 4.30 (q, 2H), 4.72 (s, 2H), 6.76 (d, 1H), 7.55 (dd, 1H), 7.88 (8, 1H).
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Ester de etilo de icldo [4-bromo-2-{2-bromoacetil)fenoxlacético. A una solucitn
fria (0° C) de éster de etllo de Acido (2-acetil-4-bromofenoxijacético (2.5 g, 8.3 mmol)
en CHCl; (25 mL) se agrege lentamente bromo (425 uL, 8.3 mmol). Después la mezcla
de reaccién terminada se le permite agitarse a temperatura ambiente durante 1 hora.
La mezcia se particiona entre CH2Cl2 y solucion salina. La fase orgénica se lava con
solucion salina, se seca (MgS0,) y se concentra in vacuo para dar el compuesto del
titulo como un sélido blanco (2.97 g, 7.8 mmoal, 84%): 'H RMN (CDCly): O 1.35 {t, 3H),
4.32 (q, 2H), 4.75 (s, 2H), 4.78 (s, 2H), 8.77 (d, 1H), 7.60 (dd, 1H), 7.97 (s, 1H)

> .
Da3 o

Acido [4-Bromo-2-(2-feniloxazol-4-ll)fenoxfacético. Se prepama el compuesto del
titulo de éster de etilo de 4cido [4-bromo-2-{2-bromoacastilfenoxijacético y benzamida
de acuerdo con GP5 y GP3: LC/MS (an10p8) Ta 2.6 min, m/z 374/376 M + H]".

~0

L 5

Acido {4-Bromo-2{2-{4-metoxifenil)oxazol-4-Ifencxilacético. Se prepara el
compuesto del ttulo de éster de eflo de é&cido [4-Bromo-2-2-
bromoacstilfenoxijacético y 4-metoxibenzamida de acuerdo con GP5 y GP3: LC/MS
(an10p8) Ta 2.61 min, m/z 404 [M + HJ'.

S
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Acido {4-Bromo-2-[2-{4-clorofeniljoxazol-4-l[ffenoxijacético. Se prepara el
compuesto del fituo de éster de etlo de é&cido [4-bromo-2-(2-
bromoacstilflenoxilacético y 4-clorobenzamida de acuerdo con GP5 y GP3: LC/MS
(an10p8) Ta 2.90 min, m/z 407.7 [M + H]": "H RMN (CDCls): O 4.89 (s, 2H), 7.09 (d,
1H), 7.48 (d, 1H), 7.64 (d, 2H), 8.08 (d, 2H), 8.20 (s, 1H), 8.89 (8, 1H), 13.2 (br s, 1H).

Ko
D86 Br
Acido {4-Bromo-2{2-(3-metoxifeniljoxazol-4-lifenoxlacético. Se prepara el
compuesio dal ftitvo de éster de etio de acido [4-bromo-2-(2-
bromoacetilfenoxijacético y 3-metoxibenzamida de acuerdo con GP5 y GP3: LC/MS
(an10p8) Ta 2.68 min, mz 404 [M + HI"; 'H RMN (CDCl): D 3.87 (s, 1H), 4.89 (s,
2H), 7.09 (m, 2H), 7.4-7.7 (m, 4H), 8.22 (s, 1H), 8.89 (s, 1H), 13.3 (br s, 1H).

u
- Pk

Acido {4-Bromo-2{2-(4-etoxifeniljoxazol-4-lifenoxijacético. Se prepara el
compuesto del ftituo de éster de etlo de 4cido [4-bromo-2-(2-
bromoacstil)fenoxijacético y 4-etiibenzamida de acuerdo con GP5 y GP3: LCG/MS
(an10p8) Ta 2.80 min, mvz 418/420 [M + HJ"; 'H RMN (CDCl,): O 1.38 (t, 3H), 4.10 (q,
2H), 4.88 (s, 2H), 7.07 (m, 3H), 7.47 (d, 1H), 8.00 (d, 2H), 8.20 (s, 1H), 8.82 (s, 1H),
13.4 (br s, 1H).

Acido [24{2-Benclioxazol-4-i}-4-bromofenoxijacético. Se prepara al compuesio del
titilo de éster de etilo de écido [4-bromo-2-(2-bromoacetilffenoxijacético y 2-
fenilacetamida de acuerdo con GP5 y GP3: LG/MS (an10p8) Ta 2.47 min, mv/z 388 [M
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+ HI'; "H RMN (CDCL): O 4.22 (s, 2H), 4.84 (s, 2H), 7.04 (d, 1H), 7.25 (m, 5H), 7.43 (d,
1H), 8.06 (s, 1H), 8.69 (s, 1H), 13 (br s, 1H).

%%

Acido {4-Bromo-2-{2-(3-metoxibenciljoxazol-4llfenoxfacético. Se prepara el
compuesto del fitulo de éster de etlo de écido [4-bromo-2-{2-
bromoacetil)fenoxijacético v 2<(3-metoxifenillacetamida de acuerdo con GP5 y GP3:
LC/MS (an10p8) Ta 2.45 min, m/z 418 [M + HJ".

.

Acido {4-Bromo-2-{2-{2-cloro-4-fluorobencil)oxazol-4-ifenaxi}acético. Se prepara
el compuesto del tituo de eéster de etllo de dcido [4-bromo-2-(2-
bromoacetilfenoxlacético y 2-(2-cloro-4-flucrofeniljacetamida de acuerdo con GPS y
GP3: LC/MS (an10p8) Ta 2.75 min, m/z 440 [M + HJ".

oo
Pt
Do1 =
Acido {4-Bromo-2-{2-{2,6-diclorobencil)oxazol-4-fenoxl}acético. Se prepara el
compuesio del fHituo de éster de etlo de écido [4-bromo-2-(2-

bromoacstilfenoxlacético y 2-(2,6-diclorofenil)acetamida de acuerdo con GP5 y GP3:
LC/MS (an10p8) Ta 2.75 min, m/z 456/458/460 M + HJ'.

D82 PO::gﬂ -

Acido {4-Bromo-2-{2-{4-metoxibencil)oxazol-4lffenoxl}acético. Se prepara el
compuesio del titulo de éster de wetllo de #cklo [4-bromo-2-(2-
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bromoacetil)fenoxjacético v 2-(4-metoxifenil)acetamida de acuerdo con GP5 y GP3:
LC/MS (an10p8) Ta 2.40 min, m/z 418 [M + HJ"; "H RMN (CDCk): 13.72 (s, 3H), 4.14
(s, 1H), 4.85 (s, 1H), 6.92 (m, 2H), 7.02 (d, 1H), 7.2 (d, 1H), 723 (d, 1H), 7.44 (d, 1H),
8.05 (s, 1H), 8.67 (s, 1H), 13.2 (br s, 1H).

L,
D83

Acido [4-Bromo-2-{2-fenlitiazol-4-l)fenoxijacético. Se prepara el compuesio del
tiiulo de éster de etilo de é&cido [4-bromo-2-{2-bromoacetiifenoxilacético y
tiobenzamida de acuerdo con GP5 y GP3: LG/MS (an10p8) Ta 2.69 min, m/z 300 [M +

HT".

a
D84
Acido {4-Bromo-2{2-{4-clorobenciijtiazol-4-[[fenoxijacético Se prepara el
compuesto del ttulo de éster de etlio de éAcldo [4-bromo-2-(2-
bromoacetil)fenoxilacético y 2-(4-clorofeniljtioacetamida de acuardo con GP5 y GP3:

LC/MS (an10p8) Ta 2.69 min, m/z 390 M + HJ"; 'H RMN (CDCl): [14.42 (s, 2H), 4.86
(s, 2H), 7.086 (d, 1H), 7.45 (m, 5H), 8.33 (s, 1H), 8.41 (s, 1H), 13.2 (br s, 1H).

Ruta sintética general V
vl
lu-o:.n-. o

E.u»o"? Ry

0
mé’ n“)‘m B beaceno Joa 'TFF._" \)*uu

OPB OP3

Procedimiento general 8 (GP6)
Siniesis de carboni les
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Una mezia de la ticeamidas (1.0 mmol) y N.N-dimetifformamida dimetliacetal (1.2
mmol) se agita durante 1 hora a temperatura amblente bajo argén. Los materiales
volétiles se mmueven bajo presién reducida sin calor para dar la cormespondiente N'-
tioaroilformamidina la cual se usa sin purificacion adiclonal en la siguiente etapa.

A una solucion del 2-(2-bromoacetilfenoxiacetato de etiio (1 mmol) y la N'-
ticarvilformamidina (1 mmol) en benceno (2.6 mL) se agrega un exceso de tiietilamina
(5 mmol). Después de agitacién durante la noche a temperatura ambiente, se remueve
el solventa en vacuo. El resikduo se particiona antre EtOAc y NaHCO, ac. saturado. La
fase orgdnica se seca (MgSO,) y se concentra en vacuo. El material crudo se purifica
madiante cromatografia flash para dar la ticamida.

- C“:E,Jm

Acido [4-Bromo-2-{2-feniltiazol-5-carbonil)ffencxi]acético. Se prepara el compuesto
del titulo de éster de etlio de acido [4-bromo-2-(2-bromoacetilfenoxijacético y
tiobenzamida de acuerdo con GP6 y GP3: LC/MS (an10p8) Ta 2.44 min, m/z 418 M
+HJ'.

Ruta sintética general VI

0, NH, 5 | 0, g 0 o ]
§ ’é—mma__-'nmmm ‘éﬂs}m __'_"p:m. ’&JJM o § ’6"’\)‘“

GP2 GP3

s %%

Procedimiento general 7 (GP7)

Sintesls de oxazo)

Una mezcla de benzamida (1.0 mmol) y 2-bromoacetofencna (0.5 mmol) se calienta
puro en homo microondas Emrys Optimizer durante 3 horas a 140° C. Después de
anfriar se agregan EtOAc y CH:Cl: y el pracipitade formado se filtra. Ei filtrado se
concentra in vecuo y se purfica medlante cromatografla flash pam dar el
comaspondlente oxazol.
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intermedio-11 'éﬂiﬁ

Ester de etllo de écido (4-Bromo-2-carbamolifenoxi)acético . Se prepara de
bromosalicilamida y bromoacetato de etllo de acuerdo con GP2: 'H RMN (CDCls): O
1.35 (t, 3H), 4.34 {q, 2H), 4.73 (s, 2H), 5.87 (br 8, 1H), 6.76 (d, 1H), 7.56 (d, 1H), 8.33
(br s, 1H), 8.39 (s, 1H).

Q_
. _/5;\1“

Acido [4-Bromo-2-(4-fenil-oxazol-2-l)-fenoxijacético. Se prepara el compuesto del
titulo de éster de efilo de dcido (4-Bromo-2-carbamoilfencx)acético y 2-
bromoacetofenona de acuerdo con GP7: LG/MS (an10p8) Ta 2.32 min, m/z 374/376

M+ HT".

Ruta sintética general Vil

avl

|

HO-N A
0 1] ﬂ,_g 0 o
T A
Br

Procedimiento general 8 (GP8):

Sintesis de cloru ido hidroximico

A una solucién de la akloxima (1.0 mmol) en CH:Cl. (1.7 mL) se agrega N-
clorosuccinimida (1.0 mmol) en una porcién. La mezcla de reaccion se agita durante 3
horas @ temperatura ambiente bajo una atmdsfera de argdn. Se agrega agua. Las
fases se saparan. La fase orgdnica se seca (MgSO,) y se concentra in vacuo para dar
ol corespondlente derivado de cloruro dcido hidroximico el cual se usa sin purificacion
adicional.

Procedimiento general 8 (GP9):
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A una solucién del cloruro Acido hidroximico (1.0 mmol) y éster de etilo de acido (4-
bromo-2-propinoll-fenoxi)acético (1.0 mmol) en CH:Cl; seco (3.7 mL) se agrega
lentamente una solucién de EtsN (1.0 mmol) en CH.Cl; seco (0.6 mL) durante un
periodo de 4 horas (uso de una jeringa-bomba). Después de la terminacion de la
adici6n, la mezcla de reaccldn se lava con agua, solucién salina, se seca (MgSQ,) y se
concentra en vacuo. El aceite crudo se purifica mediants cromatogmafia flash para dar
el cormespondiente derivado de Isoxasol.

Sintesis de Intermedio-12

0 : 0H g )
1 ]
) E,m ma ’é,u,)m e .

e
CHEL
0 Me,
nwim aq N=Bfy ° :
Br Br VLEE

Ester de etllo de 4cido (4-Bromo-2formilfenoxljacético. Se prepara de 5-bromo-2-
hidroxibenzaldehido de acuerdo con GP2: LC/MS (an10p8) Ta 3.45 min, m/z 287 [M +
HI'; 'H RMN (CDCh): O 1.29 {t, 3H), 4.25 (q, 2H), 4.74 (s, 2H), 6.79 (d, 1H), 7.60 (d,
1H), 7.94 (8, 1H), 10.46 (s, 1H)

Ester de etllo de écido [4-Bromo-2-(1-hidroxi-3-trimetiisilanliprop-2-
Inliffenoxijacético. A una solucién fria (-78° C) de (trimetilsilll)acetileno (3.93 g, 40.0
mmol) en THF seco (40 mL) se agrega lentamente una solucién 2.5 M de butillitio en
hexanas (14.54 mL, 36.38 mmol). Después de agitar durante 30 minutos a -78° C, la
mezcla se transfiere a una solucién fria (-78° C) de éster de etilo de 4cido (4-bromo-2-
formi-fenoxilacético (10.44 g, 36.36 mmol) en THF seco (120 mL). Luego de
terminacién, la mezcla de reacci6n se agita a -78* C durante 45 minutos. Se agrega
lentamente NH,CI ac. saturado (40 mL) a la mezcla de reaccién seguido por Et:O (40
mL). La mezcia de reaccion apagada se le permite calentara temperatura ambiente.
Las fases se separan Yy la fase acuosa se extrae con Et,O (2x). Las fases organicas
combinadas se lavan con solucidn salina, se secan {MgSO,) y 'se concentran en
vacuo. El acelte crudo se purifica mediante cromatografla de columna (Si0y), entonces
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6 agita durante 50 min con trisamina apoyada por poliestireno (PS-Trisamina, 4.17
mmol/g, 8 g) en CH:Cl; (160 mL). La resina se filtra y el filtrado se concentra in vacuo
para dar el compuesto del titulo como un aceite amarillo pélido (7.6 g, 19.7 mmol,
54%). LC/MS (an10p8) Ta 4.30 min, m/z 408 [M + NaJ"; '"H RMN (CDCl,): O 0.24 (s,
8H), 1.31 (t, 3H), 4.27 (q, 2H), 4.71 (s, 2H), 5.79 (8, 1H), 6.74 (d, 1H), 7.39 (dd, 1H),
7.79 (d, 1H). .

Ester de etllo de icido [4-Bromo-2-(3-trimetiisilaniipropinoil)fenoxijacético. A una
solucion de éster de eflic de &cido [4-Bromo-2-(1-hidroxi-3-trimetiisilanilprop-2-
inil fenoxiJacético (0.95 g, 2.46 mmol) en CHzClz (10 mL) se agrega MnO; activado en
2 porclones (1.5 g + 1 g), Y la reaccién se agita durante 80 min. El sdlido se filtra a
través de una almohadilla de cellta y el filtrado se concentra in vacuo para dar el
compuesto del titulo como acelte amarilio (0.83 g, 2.18 mmol, 87%). LC/MS (an10p8)
Ta 4.70min, mvz 383 [M + HI"; "H RMN (CDCls): O 0.30 (s, 9H), 1.30 (t, 3H), 4.27 (q.
2H), 4.72 (s, 2H), 6.81 (d, 1H), 7.58 (dd, 1H), 8.10 (s, 1H).

Ester de etilo de écido (4-Bromo-2-propinoilfenoxi)acético. A una solucién de éster
de etilo de dcido [4-Bromo-2-(3-trimetilsilanilpropinollfenoxijacético (0.83 g, 2.16
mmol) en metanol (20 mL) se agrega a solucién acuosa 0.1 M de Na8,0; (10 mL).
Después de agitar durante 2 — 3 minutos a temperatura amblente, Et;O y 1N aq. HCI
were added. Las fases se separan, y la fase orgédnica se lava con solucién sallna, se
seca (MgSQ,) y se concentra in vacuo para dar el compuesto del titulo como acelte
amarilio la cual se recristaliza hasta reposo (0.65 g, 2.09 mmol, 96%). LC/MS (an10p8)
Ta 3.58min, mz 311 [M + HI"; "TH RMN (CDCls): O 1.31 (t, 3H), 3.45 (s, 1H), 4.27 (q.
2H), 4.74 (s, 2H), 6.83 (d, 1H), 7.61 (dd, 1H), 8.14 (d, 1H).

D87
Acido [4-Bromo-2-(3-fenilisaxazol-3-carbonll)fenoxilacético Se prepara el
compuesto del titulo de benzalddoxima y éster de etlio de écido (4-bromo-2-
propinolifenoxi)-acético de acuerdo con GP8 y GP9: LC/MS (an10n8) Ta 3.07 min, m/z
400 [M - HT; "H RMN (DMSO): 04.77 (s, 2H), 7.13 (d, 1H), 7.53 (m, 3H), 7.73-7.92 (m,
S5H).
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D88

Acldo ({4-Bromo-2{3-(2,8-dicloro-fenll)isoxazol-6-carbonlilffenoxljacético. Se
prepara el compuesto del titulo de 2,6-diclorobenzalkddoxima y éster de etilo de Acido
(4-bromo-2-propinolifenoxi}-acético de acuerdo con GP8 y GP9: LC/MS (an10n8) Ta
2.74 min, m/z 471.8{M + H)".

Ruta sintética general Vil
R

o o
! e
MHOHHO, N B oH B 1
OP10 GP11 Br oP2

Procedimiento general 10 (GP10)

Sintesis de amidoximas

Se agrega sadlo (1.25 mmol) a metanol seco (1 ml) para dar la solucién A. Se disuelve
clorhidrato de hidroxilamina (1.2 mmol) en metanol seco {1mL) pama dar la solucién B.
Se mezclan la solucién A y B, se enfrian en un bafio de hielo y se filtran. Entonces se
agrega al filtrado el nitrilo {1 mmol) y la mezcla de reaccion se agita durante la noche a
temperatura ambiente. Se ramueve el solvente in vacuo para dar la comaspondiente
amidoxima. El compuesto se purfica sobre cromatografia de gel de sllice
(EtOAc/Heptano: 1/2) o se utlliza sin purificacion adicional.

Procedimlento general 11 {(GP11)

Sintesi |

A una solucién de sodio (3.3 mmol) en etanol seco (10 mL) se agregan sucesivaments
la amidaxima (1.15 mmol), tamices moleculares {1g) y benzoato de metllo {1 mmol).
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Después de agitar durante 12 h bajo reflujo, la mezcla de reaccion se enfria y se filira
a través de una aimohadilla de celita. La aimohadilla de celita se lava con metanol y
CH:Cl;. Se remueve el solvents in vacuo y el residuo se agita con agua. El precipitado
se filtra y s saca para dar el comespondiente oxadiazol. El compuesto se purifica
sobre cromatografla de gel de sllice (EtOAc:Heptano, 1:2) o se utiliza sin purificacién
adicional en.

Acido [4-Bromo-2-{3-fenll{1,2 4Joxadlazol-5-l)fenoxijacético. Se prepara el
compuesto del titulo de 4ster de metio de éckio 5-bromo-2-hidroxibenzoico y
benzonitrlo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10nB): Ta 2.41 min,
m/z 373.4 [M - HT; '"H RMN (DMSO-dg): J 4.97 (a, 2H), 7.2 (d, 1H), 7.62 (s, 3H), 7.82
(d, 2H), 8.10 (d, 1H), 8.2 (s, 1 H).

of
Hrou
D100 o
Acido  {4-Bromo-2-3-{4-flucro-fonli}{1,2 4Joxadlazol-5-ifonoxljacético. Se
prepama el compuesto del tflulo de éster de metilo de écido 5-bromo-2-hidroxibenzolco

y 4-fluorobenzonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta
2.49, m/z 391.4 [M - HJ. )

¥
D101 k{"‘

Acldo  {4-Bromo-2-[3-{4-metoxi-fenii}{1,2,4Joxadiazol-5-lfenoxflacético. Se
prepara el compuesto del titulo de éster de metilo de dcido 5-bromo-2-hidroxibenzoico
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Y 4-metoxibenzonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8B) Ta
2.44 min, m/z 403.4 M - HJ.

o
D102 kr"
Acldo {4-Bromo-2-{3-(4-clorofenil)-{1,2 4Joxadiazol-5-lfenoxi}acético. Se prepara
el compuesto del titulo de éster de metilo de 4cido S-bromo-2-hidroxibenzoico y 4-

clorobenzonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta 2.68
min, m/z407.4 [M - HT.

D103 Y\[“"

Acido {4-Bromo-2{3-{4-trifluorometoxifenil)}{1,2 4Joxadiazol-5-]-fenoxi}-acético.
Se prepara el compuesto del titulo de éster de metilo de 4cido 5-bromo-2-
hidroxibenzolco y 4-trifluorometoxibenzonitilo de acuerdo con GP10, GP11, GP2 y
GP3: LG/MS (an10n8) Ta 2.09 min, m/z 457.5 [M - HT ; 'H RMN (DMSO-d,): & 4.96 (s,
2H), 7.21 {d, 1H), 7.59 (d, 2H), 7.82 (d, 1H), 8.22 (d, 3H).

£

D104

Acldo  {4-Bromo-2-3-{3-metoxienii){1,2 4Joxadlazol-5-fenoxi}acético. Se
prepara el compuesto del titulo de éster de metilo de écido 5-bromo-2-hidroxibenzoico
y 3-metoxibenzonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta
2.47 min, m/z 403.4 [M - HT ; "H RMN (DMSO-d,): 4 3.86 (s, 3H), 4.96 (s, 2H), 7.20 (d,
2H), 7.5 (t, 1H), 7.6 (8, 1H), 7.67 (d,1H), 7.8 (d, 1H), 8.2 (8, 1H).
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Acldo {4-Bromo-2-[3-(3-clorofenil)-[1,2,4loxadlazol-5-fencxlacético. Se prepara
el compuesto del titulo de éster de metilo de Ackdo 5-bromo-2-hidroxibenazoico y 3-
clorobenzonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta 2.69
min, m/z 407.4 [M — HI: '"H RMN (DMSO): & 4.97 (s, 2H), 7.2 (d, 1H), 7.6 (m, 2H), 7.7
(d, 1H), 7.8 (d 2 H), 8.2, (8, 1H).

£
D108 \O{;‘"

Acido  ({4-Bromo-2{3-{4-trifluorometil-fenil){1,2 4]oxadiazol-5-lfenoxi}-acético.
Se prepara el compuesto del tiulo de éster de metilo de #acido 5-bromo-2-
hidroxibenzoico y 4-trifluoromeatilbenzonitrilo de acuerdo con GP10, GP11, GP2 y GP3:
LC/MS (an10n8) Ta 2.83 min, m/z 441.4 [M - HT: 'H RMN (DMSO-dg): & 4.97 (s, 2H),
7.2(d, 1H), 7.8 (dd, 1H), 7.9 (d, 2H), 8.2 (d, 1H), 8.3 (d, 2H).

Q

- N
OH

D107

Acido  {4-Bromo-2-{3-{2-metoxifenll}{1,2,4Joxadlszol-5-l[fenoxljacético. Se
prepara al compueeio del titulo de éster de metlio de écido 5-bromo-2-hidroxibenzoico
y 2-metoxibenzonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10nB) Ta
2.31 min, m/z 403.4 M - HT; "H RMN (DMSO-d): & 2.5 (s, 3H), 4.94 (s, 2H), 7.2 (m,
3H), 7.5 (t, 1H), 7.7 (d, 1H), 7.9 (d, 1H), 8.1 (s, 1H).
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Acido {4-Bromo-2-{3-{2-clorofenii}{1,2,4Joxadiazol-8-[fenoxi}acético. Se prepera
el compuesto del titulo de éster de metilo de &cido 5-bromo-2-hkiroxibenzoico y 2-
clorobenzonitriio de acuerdo con GP10, GP11, GP2 y GP3: LG/MS (an10n8) Ta 2.50
min, m/z 407.4 [M - HI; 'H RMN (DMSO-de): 4 4.94 (8, 2H), 7.2 (d, 1H), 7.5-7.7 (m,
3H), 7.8 (dd, 1H), 8.0 (d, 1H), 8.1 (s,1H).

D109 Y\[m

Acldo {2-13-(3,5-Bls-trifilucrometii-fenii){1,2,4Joxadlazol-5-]-4-bromo-fenoxI}-
acético. Se prepara el compuesto del titulo de éster de metilo de dcido 5-bromo-2-
hidroxibenzolco y 3,5-bistrifluorometoxibenzonitrlio de acuerdo con GP10, GP11, GP2
y GP3: LC/MS (an10n8) Ta 3,332 min, m/z 509.5 [M - H; 'H RMN (DMSO-de): & 4.96
(s, 2H), 7.2 (d, 1H), 7.8 (d, 1H), 8.2 (s, 1H), 8.4 (s.1H), 8.5 (s, 1H), 8.6 (s, 1H).

S
D110 \(:aix""

Acldo {4-Bromo-2-[3+(2,8-diclorofenli}1,2,4Joxadlazol-5-lfenoxi}acético. Se
prepara el compuesto del titulo de éster de metlio de acido 5-bromo-2-hidroxibenzoico
y 2,6-Dicloro-benzonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8)
Ta 2.59 min, m/z 441 4 [M - HJ.
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D111 o
Acldo {4-Bromo-2{3-(4-fenoxl-fenil}{1,2,4]oxadlazol-5-l}-fenoxl}-acético. Se
prepara al compuesio del titulo de éster de metlio de dcido 5-bromo-2-hidroxibenzoico
y 4-fenoxibenzonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta

3.29 min, nvz 485.5 [M - HT; 'H RMN (DMSO-de): & 4.85 (8,2H), 7.2 (m, 6H), 7.4 (t,
2H), 7.8 (d, 1H), 8.0 (d, 2H), 8.1 (s, 1H).

D112 Y\[‘"

Acido {4-Bromo-2-3-(3-trifluorometilfenii}-{1,2,4Joxadiazol-5-[fenoxi}-acético. Se
prepara el compuesto del titulo de éster de metlio de écido 5-bromo-2-hidroxibenzoico
y 3-trifluvorometibenzonitriic de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.96 min, m/z 441.4 [M - HI; 'H RMN (DMSO-de): & 4.97 (s,2H), 7.2 (d.
1H), 7.8 (m, 2H), 8.0 {(d, 1H), 8.2 (s, 1H), 8.3 (s, 1H), 8.4 (d, 1H).

D113
Acido {4-Bromo-2{3-{4-trifluorometoxi-bencli}{1,2,4]oxadlazol-5-if}-fenaxl})-
acético. Se prepara el compuesto del titulo de éster de metilo de acido 5-bromo-2-
hidroxibenzoico y (4-trifluorometoxifenil) acetonitrilo de acuerdo con GP10, GP11, GP2
y GP3: LC/MS (an10n8) Ta 2.76 min, m/z 4715 M - HT; "H RMN (DMSO-de): & 4.2 (s,
2H), 4.9 (s, 2H), 7.1 (d, 1H), 7.3 (d, 2H), 7.5 (d, 2H), 7.7 (d, 1H), 8.0 (s, 1H).
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D114 °

Acldo {4-Bromo-2-[3-{4-cloro-bencliH1,2,4Joxadlazol-5-lfenoxi}-acético. Se
prepara el compuesto del titulo de éster de metilo de écido 5-bromo-2-hidroxibenzolco
Yy (4-clorofenil}acetonitrio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8)
Ta 2.54 min, m/z 421.4 [M - HJ; "H RMN (DMSO-d,): & 4.2 (s, 2H), 4.9 (s, 2H), 7.1 (d.
1H), 7.4 (s, 4H), 7.8 (d, 1H), 8.0 (s, 1H).

e
ous ¥

Acido [2-{3-bencll{1,2,4Joxadlazol-5-)}-4-bromo-fenoxi]-acético. Se prepara el
compuesto del titulo de éster de metilo de dcido 5-bromo-2-hidroxibenzoico y
fenilacetonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta 2.26
min, mvVz 387.4 M - HI; 'H RMN (DMSO-de): & 4.2 (s, 2H), 4.9 (s, 2H), 7.1 (d, 1H), 7.3
(m, 5H), 7.7 (d, 1H), 8.0 (s, 1H).

D116

Acldo {4-Bromo-2{3-{4-flucro-bencli}{1,2,4Joxadlazol-S-l}-fenoxi}-acético. Se
prepara el compuesto del titulo de éster de metilo de acido 5-bromo-2-hidroxibenzoico
y (4-fluorofenil)acetonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8)
Ta 2.38 min, m/z 405.4 M - HJ.
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Acldo {4-Bromo-2{3-(3,5-diflucro-bencli}{1,2 4]oxadlazol-5-[]-fenoxl}-acético. Se
prepara el compuesto del titulo de éster de metilo de acido 5-bromo-2-hidroxibenzoico
y (3,5-diflucrofenil)acetonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.44 min, mVz 423.4 [M - HJ.

AL

D118

Acldo {4-Bromo-2{3-{4-metoxi-bencli)-{1,2,4]Joxadlazol-5-il] fenoxI}-acético. Se
prepara el compuesto del titulo de éster de metilo de dcldo 5-bromo-2-hidroxibenzolco
y (4-mefoxifenil} acetonitriic de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 225 min, m/z 417.4 [M -HJ; '"H RMN (DMSO-de): & 4.1 (s, 2H), 4.9 (s,
2H), 6.9 (d, 2H), 7.1 (d, 1H), 7.2 (d, 2H), 7.7 (d, 1H), 8.0 (s, 1H).

O

D119 o

Acido {4-Bromo-2{3-{2-metoxi-bencli}{1,2,4loxadiazol-5-l]-fenoxi}-acético. Se
prapara el compuesto del titulo de éster de metilo de Acido 5-bromo-2-hidroxibenzoico
y (2-Metoxi-fenil}-acetonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.25 min, m/z 417.4 [M - HI; 'H RMN (DMSO-dg): 3.7 (s, 3H), 4.1 (s,
2H), 4.9 (s, 2H), 8.9 (t, 1H), 7.0 {d, 1H), 7.1 (d, 1H), 7.2 (m, 2H), 7.7 (d, 1H), 8.0 (s,

D
D120 kgm

Acido {4-Bromo-2-{3-{2-cloro-bencli}1,2,4]oxadlazol-5-il}-fenoxl}-acético. Se
prepara el compuesto del titulo de éster de metilo de &ckio 5-bromo-2-hidroxibanzoico
y (2-clorofenil)acetonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8)
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Ta 2.48 min, m/z 421.4 [M - HT; 'H RMN (DMSO-de): & 4.2 (8, 2H), 4.9 (s, 2H), 7.1 (d,
1H), 7.3 (m, 2H), 7.4 (m, 2H), 7.7 (dd, 1H), 8.0 (d, 1H).

v X

Acldo {4-Bromo-2-{3<{2,8-dicloro-bencil}{1,2,floxadlazol-54[]-fenoxi}-acético. Se
prepara el compuesto del titulo de éster de metilo de écldo 5-bromo-2-hidroxibenzoico
y (2.6-diclorofenil)acetonitilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.58 min, m/z 455/457/450 M - HT: "H RMN (DMSO-de): & 4.4 (s, 2H), 4.9
(8, 2H), 7.1 (d, 1H), 7.4 (t, 1H), 7.5 (d, 2H), 8.7-7.8 (dd, 1H), 8.0 (d, 1H).

D122 \O{[m

Acldo {4-Bromo-2{3-{2,4-dicloro-bencli}-{1,2,4]oxadlazol-5-il]-fenaxl}-acético. Se
prepara el compuesto del titulo de éster de metilo de dcido 5-bromo-2-hidroxibenzolco
y (2,4-diclorofenil) acetonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2,78 min, m/z 455/457/450 [M - HJ.

D123 ']"’"

Acldo {4-Bromo-2-{3-(3,4-diclorobencli}-{1,2.4]oxadlazol-5-lfencxi}acético. Se
prepara el compuesto del titulo de éster de metilo de dciklo 5-bromo-2-hidroxibenzoico
y (3,4-diclorofenilyacetonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.81 min, m/z 455/457/458 [M - HT; '"H RMN (DMSO-dg): & 4.3 (s, 2H), 4.8
(s, 2H), 7.1 (d, 1H), 7.3 {dd, 1H), 7.8 (d, 1H), 7.8 (d, 1H), 7.7 (dd, 1H), 8.0 (d, 1H).
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D124
Acldo {4-Bromo-2{3-(3,4-dimetoxibencil}-{1,2,4Joxadlazol-8-iljffenoxi}-acético. Se
prepara el compuesto del titulo de éster de metilo de écido 5-bromo-2-hidroxibenzoico
y (3.4-bismeloxifenil)acetonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.20 min, m/z 4474 [M - H[; 'H RMN (DMSO-d,): 6 3.72 (s, 3H), 3.74 (s,
3H), 4.1 (s. 2H), 4.9 (s, 2H), 6.8 (m, 2H), 6.9 (s, 1H), 7.1 (d, 1H), 7.7 (dd, 1H), 8.0 (d,
1H).

D126 kg—"‘

Acldo {4-Bromo-2-{3-(3-metoxibencil}-{1,2,4Joxadlazol-5-[ffenoxijacético. Se
prepara el compuesto del titulo de éster de metilo de acido 5-bromo-2-hidroxibenzolco
y {3-metoxifeniljacetonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8)
Ta 2.38 min, Mz 417.4 [M - HT; 'H RMN {(DMSO-de): & 4.1 (s, 2H), 4.9 (s, 2H), 6.8 (d,
1H), 6.9 (m, 2H), 7.1 (d, 1H), 7.2 (t, 1H), 7:8 (m, 1H), 8.0 (d, 1H).

D126 .\a:\;;

Acldo  {4-Bromo-23-(4-metilbencil}{1,2,4]oxadlazol-5-I[[fenoxi}acético. Se
prepara el compuesto del titulo de éster de metilo de écido 5-bromo-2-hidroxibenzoico
Y (4-metilfenil)acetonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8)
Ta 2.72 min, m/z 401.4 [M - HT: "H RMN (DMSO-de): & 3.3 (s, 3H), 4.1 (s, 2H), 4.9 (s,
2H), 7.1 (m, 3H), 7.2 (d, 2H), 7.7 (dd, 1H), 8.0 (d, 1H).
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D127
Acido {4-Bromo-2-3-{2-trifluorometilbencil){1,2,4Joxadlazol-5-[fenoxl}-acético.
Se prepara e compuasto del tliulo de éster de metilo de acido S5-bromo-2-
hidraxibenzolco y (2-trifluorometiifeniljacetonitriio de acuerdo con GP10, GP11, GP2 y
GP3: LC/MS (an10n8) Ta 2.77 min, m/z 455.5 M - HI; '"H RMN (DMSO-d,): 4 4.3 (s,

2H), 4.9 (s, 2H), 7.1 (d, 1H), 7.5-7.6 (m, 2H), 786-7.7 (t, 1H), 7.7-7.8 (m, 2H), 8.0 (d,
1H).

D128 7\["‘

Acido {4-Bromo-2-[3-{3,5-dimetoxibencli}{1,2 4Joxadlazol-S-i[[fenoxi}-acético. Se
prepara el compuesto del titulo de éster de metilo de écido 5-bromo-2-hidroxibenzolco
y (3.5-bismetoxifenil)acetonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.61 min, m/z 447.4 [M - HI: 'H RMN (DMSO-d,): & 3.7 (s, 6H), 4.1 {s,
2H), 4.9 (s, 2H), 6.4 (d, 1H), 6.5 (d, 2H), 7.1 (d, 1H), 7.8 (dd, 1H), 8.0 (d, 1H).

R
.,rl}.,,
OH
D129 O‘T
Acldo {4-Bromo-2134{2,4-diclorofenii}{1,2,4loxadlazol-5-{fenoxi}acético. Se
prepara el compuesto del titulo de éster de metilo de écido 5-bromo-2-hidroxi-benzoico
y 2,4-diclorobenzonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LG/MS (an10n8) Ta
2.93 m/z 441/443/445 [M — HT; 'H RMN (DMSO): 4 4.7 (s, 1H), 6.95-6.98 (d, 1H), 7.42-
7.44 (d, 1H), 7.58-7.60 (d, 1H), 7.87 (s, 1H), 7.862-7.85 (d, 1H), 7.94-7.95 (s, 1H).
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D130

Acldo  {4-Bromo-2-{3-{3-clorobencli}-{1,2,4Joxadlazol-5-[ffenoxijacético. Se
prepara el compuesto del titulo de éster de metilo de dcido 5-bromo-2-hidroxi-benzoico
y 3-clorofenliacetonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta
2.79 m/z 421.4 [M - HT; 'H RMN (DMSO): & 4.21 (s, 2H), 4.92 (s, 2H), 7.15-7.18(d,
1H), 7.32-7.38(m, 3H), 7.45 (s, 1H), 7.76-7.80 (dd, 1H), 8.03-8.04 (d, 1H).

r

D131 .\d‘?\}

Acldo  {2-[3-{4-Acetilaminobencli}{1,2,4]oxadlazol-5-I]-4-bromofenoxi}-acético.
Se prepara el compuesto del titulo de éster de metilo de dcido 5-bromo-2-
hidroxibenzoico y 4-acetamidofenilacetonitrilo de acuerdo con GP10, GP11, GP2 y
GP3: LC/MS (an10n8) Ta 2.15 m/z 444.4 M — HT; 'H RMN (DMSO): 6 2.02 (s, 3H),
4.10 (s, 2H), 4.92 (8, 2H), 7.14-7.17(d, 1H), 7.25-7.27(d, 2H), 7.52-7.54 (d, 2H), 7.76-
7.78 (d, 1H), 8.03 (s, 1H).

D132 o

Acldo {4-Bromo-2-{3-(1-fenliciclopropli}{1,2,4Joxadlazol-5-{lfenoxl}-acético. Se
prepam e! compuesto del titulo de éster de metilo de dcido 5-bromo-2-hidroxi-benzolco
y 1-fenl-1-ciclopropanocarbonitrilo de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.756 m/z 413.4 M —HJ; '"H RMN (DMSO-de): & 0.82 (m, 2H), 1.11 (m,
2H), 4.38 (s, 2H), 6.63-6.66 (d, 1H), 6.79-6.88 (m, 3H), 6.93-6.95 (m, 2H), 7.25-7.20
(dd, 1H), 7.50-7.51 (d, 1H).
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Acido [4-Bromo-2{3-piridiin-241{1,2,4Joxadlazol-5-I)fenoxlijacético. Se prepara el
compusesto del tiulo de éster de metilo de Acido 5-bromo-2-hidroxibanzoico y Piridin-2-
carbonitriio de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (en10n8) Ta 1.89 min,
m/z 374.4 M - HT; "H RMN (DMSO-d,): & 4.9 (s, 2H), 7.2 (d, 1H), 7.6 (m, 1H), 7.8 (d.
1H), 8.0 (t. 1H), 8.2 (m, 2H), 8.8 (d, 1H).

Ruta sintética general IX

~. I S L AV et
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D134 o

Acldo {4-Bromo-2{5-(4'-metoxibifenil-4-ll)}{1,2 4Joxadlazol-3-[[Henoxl}acético. Se
prepara el compuesto del titulo de 2-hidroxi-5-bromo-banzonitrio y éster de metilo de
dcido #-metoxi-bifenil-4-carboxllico de acuerdo con GP10, GP11, GP2 y GP3: LC/MS
(an10n8) Ta 2.968 min, m/z 479.5 [M —HJ.

D135

Acldo {4-Bromo-2-{5-{4-clorofenil)-[1,2,4]oxadiazol-3-[[fenoxijacético. Se prepara
el compuesio del titulo de 2-hidroxd-5-bromo-benzonitrilo y éster de metilo de acido 4-
clorobenzoico de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta 2.61 min,
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m/z 4074 M - HT; 'H RMN (DMSO-dg): & 4.3 (s, 2H), 6.9 (d, 1H), 7.6 (dd, 1H), 7.7 (d.
2H), 8.0 (d, 1H), 8.2 (d, 2H).

D136 .\C(l;q

Acldo {4-Bromo-2-{5-(3-clorofenli)-[1,2 4joxadlazol-3[jfenoxi}acético. Se prepara
el compuesto del thulo de 2-hidroxi-5-bromobenzonitriio y éster de metllo de 4cido 3-
clorobenzoico de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta 2.61 min,
m/z 407.4 [M - HT: 'H RMN (DMSO-dg): & 4.4 (s, 2H), 8.9 (d, 1H), 7.6 (m, 2H), 7.8 (d,
1H), 8.0 (s, 1H}), 8.2 (m, 2H).

D137

Acido {4-Bromo-2-{5-{2-clorofenlii)-[1,2,4Joxadiazol-3-l[ifenoxi}acético. Se prepam
el compuesto del tiulo de 2-hidroxi-5-bromobenzonitriio y éster de metlio de acido 2-
clorobenzoico de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta 2.45 min,
m/z 407.4 M - HT; "H RMN (DMSO-dg): 4 4.3 (s, 2H), 6.9 (d, 1H) 7.6-7.7 (m, 4H), 8.0
(s, 1H), 8.2 (d, 1H).

L

Acldo [4-Bromo-2-{3-fenll{1,2,4Joxadlazol-3-l)fenoxfjacético. Se prepama el
compuesto del titulo de Z-hidroxi-5-bromobenzonitrilo y éster de metilo de écido
benzoico de acuerdo con GP10, GP11, GP2 y GP3: LC/MS (an10n8) Ta 2.33 min, m/z
373.4 [M - HT; '"H RMN (DMSO-d,): & 4.8 (s, 2H), 7.1 (d, 1H), 7.6-7.7 (m, 4H), 8.0 (d,
1H), 8.2 (d, 2H).

Ruta sintética general X

Q?\
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Acldo 4-Bromo-2{{etoxicarboniimetilamino)metilffenoxiacético éster de etilo. Se
disuelve éster de etilo de acido 4-Bromo-2-formiifenoxiacético (1.44 g, 5 mmol) en
diclorometano (50 mL) y se agrega clorhidrato de éster de etllo de glicina (1.39 g, 10
mmol) asl como EisN (1.4 mL, 10 mmol). La mezcla se agita a temperatura ambients
durante 4 h. Se agrega agua y diclorometano y la fase orgénica se pasa a través de un
filtro de separacion de fase y entoncas se evapora para dar éster de etilo de édcido {4-
bromo-24(E)-etoxicarbonlimetiliminc-metillfenoxi}-acético, el cual se redisuelve en
diclorometano (50 mL) y se trata con NaBH{OAc)s (2.11 g, 10 mmol) y AcOH (1 mL), y
entonces se agita a temperatura amblente durante 5 h. Se agrega Na,CO, saturado,
agua y diclorometano, y la fase organica se pasa a través de un filtro de separacién de
fase y se evapora para dar el compuesto del titulo (1.56 g, 84% de rendimiento total).

Procedimiento general 12 {GP12)

Reacdl natos seguido por cierre de anilla/hidroligl

Se disuelve el akiehido (0.6 mmol) en diclorometano (6 mL), y se agrega el isoclanato
(1.2 mmol) y EtsN (176 pL, 1.26 mmol). La mezcla se agita a temperatura amblents
durante la noche. Luego se agrega glicina (150 mg, 2 mmol) (como limplador del
exceso de isocianato) y la mezcia se agita adiclonaiments durante 2 h. Finalments se
agrega agua y didorometano y ia fase orgénica se pasa a través de un fiitro de
separaclén de fase y entonces se evapora para dar la urea, la cual se disuelve en
écldo acético (3.5 mL) y se coloca en un frasco de vidrio sellado. Entonces se agrega
HCIl 4 M(3.5 mL) vy la mezcla se callenta en un microondas a 100° C durante 900 s.
Después de enfriar a temperatura ambiente se forma un precipitado blanco, y se
obtiene |a hindatoina después de filtracion y se lava con agua. En los casos en donde
el producto no e precipita luego de la hidrdlisis, se agrega diciorometano y agua a la
mezcla, y la fase orgédnica se pasa a través de un filtro de separacién de fase. La
evaporacién de la fase orgénica da el producto, el cual en algunos casos se purifica
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adiclonaimente en una columna 1 g SAX Acetato SPE (equilllbrada con 100% de
MeOH y entonces se eluye con 10% AcOH en MeOH).

D139 fé e

Acido 4-Bromo-2{3-{4-clorobencll)-2,4-dloxolmidazolidin-1-imeti-fenoxiacético.
Se prepara de éstor de etllo de &cido 4-bromo-2-{{etoxicarbonll-meti-amino)-
metillfenaxiacético (235 mg, 0.63 mmol) y 4-clorobencilHsocianato (168 uL, 1.26 mmol)
de acuerdo con GP12 (rendimiento: 183.4 mg, 62%): LC/MS (an10p8): Ta 2.3 min, m/z
485 [M - HT; 'H RMN (DMSO-dy): 5 4.05 (8, 2H), 4.48 (8, 2H), 4.55 (8, 2H), 4.73 (s,
2H), 8.92 (d, J = 8.3 Hz, 1H), 7.25-7.45 (m, 6H), 13.11 (br. s, 1H).

Acldo  4-Bromo-2-{2,4-dloxo-3-fenstilimidazolidin-1-imetilfenoxiacético. Se
prepara de éster de etllo de 4cido 4-bromo-2-{(etoxicarbonii-metii~amino)-metii}lfenoxi-
acético y fenetliisoclanato de acuerdo con GP12: LC/MS (an10p8): Ta 2.2 min, m/z
445 [M - HT; 'H RMN (DMSO-da): 5 2.84 (t, J = 7.2 Hz, 2H), 3.59 (t, J = 7.2 Hz, 2H),
3.94 (8, 2H), 4.45 (8, 2H), 4.76 (s, 2H), 6.83 (d, J = 8.6 Hz, 1H), 7.17-7.46 (m, 7H),
12.45 (br. s, 1H).

Ruta sintética general XI
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Procedimiento general 13 (GP13)

Alquilacién N

El éster de efiic de écldo 242 4-dioxotiazolidin<{5Z)-ilidenemetillffenoxiacético (0.85
mmol), CszC05 (326 mg, 1.0 mmol), y acetonitriio (10 mL) se mezclan en un frasco de
vidrio seliado. Se agrega entonces el agente de alquilacién (1.0 mmol) y la mezcia se
callenta en un microondas a 120° C durante 600 s. Se agrega agua y la me2cia se
extrae con diclorometano. La fase orgénica se pasa a través de un filiro de seperacion
de fase y entonces se evapora. El producto se utillza directamente en la siguients
otapa o se purifica mediante cromatografia de columna (SIOa).

Procedimiento general 14 (GP14)

H nacion

La 5-bencilideniiiazolidin-2,4-diona (~0.8 mmol), ammonium formate (1.0 g, 16 mmol),
PY/C (5 wt%, 500 mg, 0.13 mmol), y acido acético (12 mL) se mezclan en un frasco de
vidrio sellado y se callenta en un microondas a 135 °C durants 1800 s. entonces
metanol (15 mL) se agrega y la mezcla se filtran a través de unfiltro 20 pm PE y luego
a través de una columna 1 g SAX Acetate SPE, la cual se lava con metanol adicional
(10 mL). Despuds de la evaporacién del metanol, se agrega diclorometano y agua, y la
fase orgénica se pasa a través de un filtro de separacién de fase y se concentra para
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dar el producto, el cual se utiliza directamente o se purifica mediante cromatografia de
columna sobre S10,.

Procedimiento general 15 (GP135)

A ACION 0 1I Ii ST IONIES U UORAU] -

3-Alquil-5-arimetiitiazolkiin-2,4-diona (0.15 mmol), yoduro de metilo (28 OL, 0.45
mmol), Cs-CO, (147 mg, 0.45 mmol), y acetonitrilo (10 mL) se mezcian en un frasco
de vidrio sellado y se callentan en un microondes a 120 °C durante 3600 s. &e agrega
agua y diclorometano y la fase organica se pasa a través de un filtro de separacién de
fase y entonces se evapora para dar el producto, el cual se utlliza directamente pam la
hidrélisis.

Procedimiento general 16 (GP18)

Hidrolisls de éster acidico

El fenoxiacetato de etilo (0.02-0.2 mmol) se disuelve en acido acético {5 mL), HCI 4M
(5 mL) se agrega y la mezcla se calienta en un microondas a 100 °C durante 800 s.
Daspués de enfriar a temperatura amblente se forma un precipitado blanco, el cual se
filtra, se lava con agua y se seca para dar el producto. En los casos en donde el
producto no se preciplta luego de la hidrdlisis, se agrega diclorometano, la fase
organica se lava con agua y se concentra, y el rasiduo se purifica en una columna 1 g
SAX Acetate SPE (equilibrada con 100% de MeOH y entonces se eluye con 10%
AcOH en MeOH) para dar el producto.

4
S

Acido 4-Bromo-2{2,4-dioxotiazolidinlidenemetiljfenoxiacético éater de etilo.
éster de etiio de dcido 4-Bromo-2formilfenoxiacético (2.47 g, 8.7 mmol), 24-
tiazolidinediona (1.13 g (80%), 8.7 mmol), y acetato de amonio (671 mg, 8.7 mmol) se
mezclan con tolueno (8 mL) en un frasco seliado y se calientan en un microondas a
120 °C durante 600 s. Después de enfriar a temperatura amblente y mspar el interior
del vidrio, el producto se precipita fuera. El precipltado se filtra y se lava con tolueno
pam dar el compuesto del titulo como un sélido amarillo (2.38 g, 71%).
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Acido 4-Bromo-2{3-(4-clorobencll)-2,4-dloxotiazolidin-5-iimetilifenoxi-acético. Se
prepara de 4-clorobenciibromuro y éster de etilo de &cido 4-bromo-2{24-
dioxotiazolidin{5ZHikdenemstilffenaxdacédtico de acuerdo con GP13, GP14 y GP16
para dar 50.4 mg (21% de rendimiento total) del compuesto del titulo: LC/MS (an10p8):
Ta 2.6 min, m/z 482 M - HI. 'H RMN (DMSO-dg): & 3.05 (dd, J = 13.8, 9.7 Hz, 1H),
3.57 (dd. J = 13.8, 4.9 Hz, 1H), 5.11 (dd, J = 9.7, 4.9 Hz, 1H), 4.67 (s, 2H), 4.75 (s,
2H), 8.91 (d, J=8.7, 1H), 7.25-7.28 (m, 2H), 7.37-7.42 (m, 4H), 13.15 (br. s, 1H).

peoi
oMo
D142

Acido 4-Bromo-2-[3-{4-metiibencil)-2,4-dioxotiazolidin-5-limetilffenoxi-acético. Se
prepara de 4-metiibenclibromuro y éster de etlio de #dcido 4-bromo-2{24-
dioxotiazolidin{5ZHlldenemetillfencxiacético de acuerdo con GP13, GP14 y GP16
(rendimlento: 14 mg, 21%): LC/MS (an10p8): Ta 2.5 min, n/z 462 [M - HT. 'H RMN
(DMSO-dg): § 2.98-3.07 (m, 1H), 3.53-3.59 (m, 1H), 4.63 (s, 2H), 4.74 (s, 2H), 5.07-
5.13 (m, 1H), 6.88-6.91 (m, 1H), 7.11-7.16 (m, 4H), 7.38-7.43 (m, 2H), 13.11 (brs, 1H).

£
oS

Acldo 4-Bromo-2-{3{2-{4-clorofenil}-2-oxoetil]-2,4-dloxotlazolidin-S-
iimetilifencxiacético. Se prepara de 2-bromo-1-{(4-clorofenil)-etanona y éster de etilo
de dcido 4-bromo-2{2,4-dloxotiazlidin{5Z)-lidenemetilifenaxiacético de acuerdo con
GP13, GP14 y GP18 (rendimlento: 8.2 mg, 34%): LG/MS (an10p8): Ta 2.8 min, m/z
510 [M - HT. "H RMN (DMSO-gB): 5 3.01-3.09 (m, 1H), 3.57-3.63 (m, 1H), 4.78 (s, 2H),
5.17 (s, 2H), 5.21-5.24 (m, 1H), 6.91-8.95 (m, 1H), 7.44 (m, 2H), 7.66-7.69 (m, 2H),
8.07-8.09 (m, 2H).

O\
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Acido  4-Bromo-2{3-(3-clorobencll)-2,4-dioxotiazolidIin-54imetif]fenoxi-acético
(7d). Se prepara de 3-clorobencll bromuro y éster de etilo de acldo 4-bromo-2{2,4-
dioxotiazolidin-{5ZHlidenemetififfenoxiacético de acuerdo con GP13, GP14 y GP16:
LC/MS (an10p8): Ta 2.8 min, m/z 484 [M + HI*. '"H RMN (DMSO-d8): 5 3.02-3.10 (m,
1H), 3.54-3.60 (m, 1H), 4.6¢8 (s, 2H), 4.75 (s, 2H), 5.09-5.14 (m, 1H), 6.89-8.92 (m, 1H),
7.18 (m, 1H), 7.33-7.43 (m, 5H), 13.01 (br 8, 1H).

ali

5

Acido  4-Bromo-2-{2,4-dloxo-3-piridin-4-limetiltiazolidin-5-limetil)fenoxi-acético.
Se prepara de 4-bromometilpiridine y éster de etlio de acido 4-bromo-2-{2.4-
dioxotiazolkdin-(52)-llidenemeti[Fenoxiacético de acuerdo con GP13, GP14 y GP186:
LCMS (an10p8): Ta 2.1 min, m/z 451 M + HT'.

e

5

Acido  4-Bromo-2{3-{4-clorobencil)-5-metil-2,4-diaxotiazolidin-S-limetil}-fenox!-
acético. Se prepara de 4-bromometilpiridina de acuerdo con GP13, GP14, GP15 ¥
GP16 (rendimiento: 29 mg. 15%): LC/MS (an10p8): Ta 3.0 min, m/z 496 [M - HT; 'H
RMN (DMSO-d8): 1.71 (s. 3H), 3.24 (d, J = 13.8 Hz, 1H), 3.39 (d, J = 13.8 Hz, 1H),
4.63-4.68 (m, 4H), 6.88 (d, J= 8.6 Hz, 1H), 7.13-7.43 (m, 6H), 13.08 (brs, 1H).
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Acldo 4-Bromo-2{3+2,6-diclorobencil)-5-metil-2,4-dloxotlazolidin-5-
limetilffenoxiacético. Se prepara de 2,6-diclorobencilbromuro de acuerdo con GP13,
GP14, GP15 y GP16 pana dar 21.1 mg del compuesto del titulo: LC/MS (an10n8): Ta
2.9 min, m/z 532 M - HJ; 'H RMN (DMSO-dg): O 1.63 (s, 3H), 3.16 (d, J/ = 13.8 Hz,
1H), 3.40 (d, J = 13.8 Hz, 1H), 4.85 (s, 2H), 4.92 (s, 2H), 6.88 (d, J = 8.9 Hz, 1H), 7.21
(d, J =25 Hz, 1H), 7.35-7.48 (m, 4H), 12.38 (br 8, 1H).

o O

e
Ao
D148

Acido 4-Bromo-2{3-{2-clorobencli)-5-metil-2,4-dloxotiazolidin-5-
limetifffenoxiacético. Se prepara de 2-clorobencllbromuro de acuerdo con GP13,
GP14, GP15 y GP16 para dar 22.0 mg del compuesto del titulo: LCG/MS (an10n8): Ta
2.8 min, m/z 498 [M - HI; 'H RMN (DMSO-dy): O 1.76 (s, 3H), 3.28 (d, J = 13.7 Hz,
1H), 3.43 (d, J = 13.7 Hz, 1H), 4.67 (d, /= 32 Hz, 2H), 4.73 (s, 2H), 6.81 (d, /= 8.9
Hz, 1H), 6.90 (d, / = B.7 Hz, 1H), 724-7.36 (m, 3H), 7.43-7.50 (m, 2H), 12.18 (br s,
1H).

Ensavos Bloldgicos

Materiales y Métodos

Generacidn/origen de las construcciones de cADN. La sacuencia de codlificacién
del receptor CRTH2 humano (no de acceso genbank NM 004778) se ampilfica
mediante PCR de una libreria de cADN de hipocampo humano y se inserta en el
casete de expresion pcADN3.1 {+) (Invitrogen) por via del 5' Hind/// y 3' EcoR/. Pama
genarar una protelna de fusién (CRTH2-Riuc) luciferasa CRTH2-Renilla, la secuencia
de codificacién CRTH2 sin un codén de PARADA y Rluc se ampilfica, se fusiona en
cuadro por PCR y se subclona en el vector de expresion pcADN 3.1 (+) Zeo
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(invitrogen). La f-ammestin2 (8-am2) N-terminalments etiquetada humana con GFP? (8
an2-GFP?) y Renilla luciferasa se compman de BioSignal Packard Inc, (Montreal,
Canada). La identidad de secuencia de la construccién se verfica por restriccion de
digestos de endonuclessa y secuenciamiento en ambas direcclones en Prisma ABI
(Applied Biosystems, Foster City, CA).

1D de Secuencla CRTH2 (secuencia de proteina)

MSANATLKPLCPILEQMSRLQSHSNTSIRYIDHAAVLLHGLASLLGLVEN
GVILFVWGCRMRQTVVTTWVLHLALSDLLASASLPFFTYFLAVGHSWELG
TTFCKLHSSIFFLNMFASGFLLSAISLDRCLQVVRPVWAQNHRTVAAAHK
VCLVLWALAVLNTVPYFVFRDTISRLDGRIMCYYNVLLLNPGPDRDATCN
SRQAALAVSKFLLAFLVPLAIIASSHAAVSLRLOHRGRRRPGRFVRLVAA
VVAAFALCWGPYHVFSLLEARAHANPGLRPLVWRGLPFVTSLAFENSVAN
PVLYVLTCPDMLRKLRRSLRTVLESVLVDDSELGGAGSSRRRRTSSTARS
ASPLALCSRPEEPRGPARLLGWLL GSCAASPQTGPLNRALSSTSS

ID de Secuencla CRTH2 (secuencla de nucleétido):

atgtcgge

caacgccaca ctgaagecac toigccceat coiggageag atgagecgic tocagageca
cagcaacacc agcatccget acatcgacca cgeggecgly cigctgeacg ggeiggecte
gcigcigggc ciggtggage atggagtcat cotcttegty gtgggetgee geatgegeca
gaccgtgglc accacctggg tgetgeacct ggegeigtee gaccigtigg cotetgetic
cctgecctic ticacctact totiggeegt gggecacteg tgggagetgg geaccacctt
cigcaaacty cactecteea tclictitct caacatgtic gecageggcet tectgeticag
cgccatcage ciggaccget gectgeaggt ggtgeggeeg gtgtgggege agaaccaccg
caccgtggec geggegeaca aagtctgect ggigetitgg geactagegg tgctcaacac
ggtgccctat ticgtgtice gggacaccat clegeggatg gacgggegea tiatgtgeta
ctacaatgtg cigcteciga acceggggec tgaccgegat gecacgtgea actcgegeca
ggcggcccig geogteagea agticctget ggecttecty gtgeegetgg cgateatege
ctcgagccac geggeegtga geetgeggtt gecageacege ggecgecgge ggecaggecg
cttegtgege ciggtggeag cogtegigge cgecttcgeg cicigetggg ggecctacca
cgtgticage ctgctggagg cgogggegea cgeaaacceg gggetgogge cgeteglgly
gcgegggelg cecttcgtca coagectggc cticticaac agegtggeca acceggtget
ctacgtgele acctgecceg acatgeigeg caageigegg cgctegeige geacggiget
ggagagegtg ciggtggacg acagegaget ggglggegeg ggaageagee geegeegecg
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cacctectoe accgeceget cggectecee titagctelc tgcagecgee cggaggaace
geggggececc gegegtotee toggctgget getgggeage tgogeagegt cecegeagac
gggecccely aaccgggeqce fgegeageac clcgagtiag

Tranafeccién y Cultivo Celular. Se hace crecer célules COS-7 en medio Eagle
modificado de Dulbecco {(DMEM) 1885 complementado con 10% de suero bovino fetal,
100 unidades/ml penicilina, 1000ug/ml estrepiomicina, y se mantiene a 37° C en 10%
de una atmdsfera de CO,. Se mantiene céluas HEK283 en Medio Esenclal Minimo
(MEM) complementado con 10% (v} de suero de temero fetal Inactivo calients
(HIFCS), 2mM de Glutamax™-l, 1% de aminodcidos no esenciales (NEAA), 1% de
piruvato de sodio y 10 ug/ml de gentamicina. Para experimentos de uniin, se
transfectan transitoriamente células COS7 con el receptor CRTH2 utilizando un
método de coprecipitacion de ADN fosfato de calcio con la adicién de cloroquina
(como se describe por Holst et al., 2001+). Para desarvllar los ensayos de
Transferencia de Energla por Resonancia de Bioluminicencla (BRET) funcional, se
genera un clon de célula HEK293 estsble que expresa San2-GFP? y CRTH2-Rluc
(células CRTH2-HEK293).

Ensayo de Unién. 24h después de transfeccidn de las células COS-7 se siambran en
placas de 96 pozos en una densidad de 30.000 células/pozo. Los experimentos de
unidn de competicion en cuyas células se desarrollan alrededor de 18-24 h después
de utllizar 0.1 nM [PHJPGD2 (NEN, 172 Ci/mmol) en un amortiguador de unién que
consiste de HBSS (GIBCO) y 10 mM HEPES. Se dlluyen ligandos de competicion en
DMSO que se mantienen constantes en 1% (viv) del volumen de incubacién final. Se
determina la unién no especlfica y total en la ausencla y presencia de 10 xM PGD2.
Se conducen rutinarlamente reacclones de unién durante 3h a 4° C y se terminan
mediante 2 lavadas (100 x| cada una) con hielo junto con amortiguador. La
radloactividad de determina medlante conteo de cenlelleo liquido en un
TOPCOUNTER (Packard) seguido por incubacién en la noche en Microscint 20. Se
siembran células HEK293 estables en una densidad de 30000 células/pozo 18-24h
antes del ensayo de unién que se desarnolla esenclaimente como se describe para las
células CSO7 anteriores. Sa hace las determinaciones en duplicados.

Ensayo BRET. Se desanvllan ensayos BRET funclonales en las células HEK293
establemente que expresan el CRTH2-RUC y GFP?-g-an2 humano. Antes de su uso
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an céluias de ensayo BRET se separa y resuspenden en D-PBS con 1000 mg/L L-
Glucosa en una densidad de 2x10° células/mL. Se diluye DeepBlueC™ a 50 M en D-
PBS con 1000 mg/L L-Glucosa (sensible a la luz). 100 yL de suspensién celular se
transfiere a pozos en una microplaca de 98 pozos (blanco OptiPlate) y colocado en el
instrumento Mithras LB 940 (BERTHOLD TECHNOLOGIES, Bad Wikibad, Alemania).
Agonista de 12 pl/pozo se inyecta luego mediante el inyector 1 vy 10 pl/pozo
DeepBlueC™ se inyecta simultéineamente mediante el Inyector 2. Cinco segundos
después de las inyacclones se mide la sallda de la luz de! pozo secuencialments a 400
nm y 515 nm, y la sefilal BRET (Indice mBRET) se calcula por el Indice de
fluorescencia emitida por el GFP2-8-an2 (515 nm) sobre la luz emitida por el receplor-
Riuc (400 nm). Se agregan antagonistes antes de colocar las microplacas en el
Mithras LB 940 y se le permite incubar durante 15 minutos antes de la adicién de
agonista y DeepBlueC™. Se disuelven los compuestos en DMSO y |la concentracién
de DMSO final se mantiene constante en 1% en el ensayv.

Ensayo de camblo de forma ecsinéfilo humana. La sangre se muestrea de
voluntarios saludables de acuerdo con un protocolo aprobado por el Ethics Commitiee
de la Universidad de Graz y procesados segln se describié previaments (Bohm et al.,
2004). Preparacionas de Laucoclios pollmorfonucleares (que contienen eosindfilos y
neutrdfilos) se preparan mediante sedimentacién de dextrano de sangre completa
citrada y gradientes de Histopaque. Las células resuftantes se lavan y resuspenden en
amortiguador de ensayo (que comprenden PBS con Ca®**/Mg®* complementado con
0.1% BSA, 10 mM HEPES y 10 mM glucosa, pH 7.4) en 5 x 10° células/mL. Las
células se incuban con los antagonistas o vehiculo (PBS o DMSO) durante 10 min a
37° C y luego estimulado con varias concentraciones de los agonistas (PGD2 o
aotaxin) durante 4 min a 37° C. Para retener la reaccién, se transfieren las muestras a
hielo y se fijan con 250 pL de solucion fija. Las muestras se anallzan Inmediatamente
en un citbmetro de flujo FACSCalibur (Becton Dickinson) y se identifican los eosindfilos
de acuerdo con su autoflucrescencia en los canales FL-1 y FL-2. Las respuestas a los
camblos de formas se cuantifican como porcentaje de la respuesta méxima pama el
PGD2 o eotaxin en la ausencia de un antagonista.

Materiales
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Los medios de cultivo de tejido y reactivos se compran de Glbco invitrogen corporation
{Breda, Holanda). PGD2 se obtiene de Cayman y [3H]PGD2 de NEN.

Andlisis de Datos

Se desamvlla andlisls de curva con el software GraphPadPrism 3.0 (Graphpad Prism
Inc., San Diego, USA) y se calculan los valores ICgq como una medicién de las
potencias antagonlsticas.

Holst B, Hastrup H, Raffetseder U, Martini L, Schwarz TW. Two active molecular
phenotypes of the tachykinin NK1 receptor revealed by G-proteln fusions and
mutagenesis. J Blol Chem. 2001 Jun 8;276(23):19793-8. Epub 2001 Feb 22.

Datos Blolégicos

Se ensayan los compuestos en el ensayo de unién de recepior y el ensayo de
antagonista funcional se describe adelante. Y se evalian sus valores ICg. LOs
compuestos se agrupan en tres clases

A: valor |Cg menaor de 0.5 4M

B: valor |Cy entre 0.5 My 5 uM

C: valor ICs mayor de 5 uM

Las Tablas 1 a 7 den los resultados del ensayo biolégico para los compuestos
sintetizados anteriormente y para algunos compuestos adicionales adquiridos de
fuente comerclales. La capacidad de los compuestos anteriores para inhibir la
prostaglandina D2 inducida por el cambio de forma de eosindfilo se demuestra
mediante los ejemplos en la Figura 1.

Tabla 1
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Tabla 8§
Unién Antag.
Estructura
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DS8 ﬁ A A
D57 ﬁ A A
o
D82 °§"i A A
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D133 _,g? A c
AOH
“Tabla 6
Estructura Unién Antag.
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Relvindicaciones:
1. El uso de un compuesto de formula (I) o una sal, hidrato o solvato de este en la
fabricaclon de una composicidn para el tratamiento de enfermedad sensible a la
modulacion de actividad de receptor CRTH2:

A

G
0" H A1
-
e 2 Ho
t

en donde
A representa un grupo carboxilo —COOH, o a biols6stero carbaoxilo;

A, @3 hiingena o metilo;

el anlllo Ar' as un anilio fenllo opcionaiments sustituido o un anllic heteroarllo
monociclico de 5 a 6 miembros, en el cual AA/{CHO- y L2 se unen a los atomos del
anllio adyacente;

los anllios Ar*, AP cada uno representa independientemente un fenllo o anillo
heteroariio monociclico de 5 a 6 miembros, o un sistema de anllio biciclico que
consiste de un anllio carbocklico de 5 o 6 mlembros o anllio heterociclico que esta
benzo-fuslonado o fusionado a un anilio heteroarilo monociclico de 5 o 6 mlembros,
dicho anillo o sistama de anlilo s opcionalments sustituido

tes0o1;

L2 y L3 cada uno independientemente representa un radical divalente de férmula
~(Alq")r{Z)(Alq%), en donde

m, n y p son independientamenta 0 o 1,

Alq' y Alg® son Independientements radicales alqulleno C,-C; o alqueniieno
CC; de cadena recta o ramificada opcionalments sustituldos que pueden
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contaner un enlace -0-, -S- o —-NR- compatible en donde R es hidrgeno o
alqullo C-C,, ¥

Z 88 -0~ -S-; -C(=0); -SO; -SO-; -NR-, -NRSOr, SO;NR-, -C(=O)NR-, -
NRC(=0), -NRCONH-, -NHCONR-, -NRC(=NR)NH-, -NHC(=NR)NR-, -
C(R)=N-NR-, 0 -NR-N=C(R}- en donde R es hidrégeno o alqulic C;-Ca; 0 un
radical divalents heterociclico, carbociclico o monociclico de 5 a 6 miembros,

CON LA CONDICION DE QUE
(A) la longitud total de L2 y L3 no excede |a de una cadena saturada no ramificada de
10 dtomas de carbono; y

(B) L2 no es ~C(=0)-, -C{=O)NR-, 0 -NRC{=0)- cuando Ar* es fenilo opcionalmente
sustituido; y

(C){a) L2 mesunenlacey (b)penl2 noes Qcuandones 1y Z es arlo o
heteroarilo, y

(D) (a) L2 no e8 —O-, -SOr, -NR-, -CHR*R"- 0 -CH(R*){OR")-, en donde R*y RY son
Independientemente hidrogeno, haldgeno, aiquilo C,-Ce, alquenilo C-Cs, alquinlio
CxCs, 0 cicloalqullo Cx-Cy, 0 se unen para formar un anilio, ¥ (b) cuandopes 1y n
a6 1yZes arilo o heteroarilo entonces Alq® no es -CHR'R"- 0 -CH(R™){OR")-, en
donde R* y RY son independientements hidrdgano, haldgeno, alqullo C,-Cs,
alqueniioc CrC,, alquiniio CCe, 0 cicloalquilo CxCy, 0 se unen para formar un
anillo.

2. Un método para el tratamiento de una enfermedad sensible a la modulacion de
actividad de receptor CRTH2 comprende administrar a un sujeio que sufre de dicha
enfermedad y una cantidad efectiva de un compuesto como se define en la
reivindicacion 1.

3. Uso como se relvindica en la relvindicacidn 1 o un método como se relvindica
en la reivindicacién 2, en donde , en el compuesto (I), (1) la longitud de cada uno de L2
¥ L3 no excede la de una cadena saturada no ramificada de 5 étomos de carbono y (ll)
la longitud tatal de L2 y L3 no excede la de una cadena saturada no ramificada de 7
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étomos de carbono, y (iii)} ninguna de L2 y L3 inciuye més de dos sustituyentes R
diferentes de hidrégeno,

4. Uso o un método como se reivindica en una cualquiera de las reivindicaciones
precedentss en donde, en el compuasto (I), A1 es hidrégeno y Z es —O-; -S-; -C{=0)-;
S0z -SO-; -NR-, -NRSO=- -C(=O)NR-, -NRCONH-, -NRC(=NR)NH-, 0 -C(R)=N-NR-,
en donde R es hidrgeno o alquilo Ci-Cs; 0 un radical divalente heterociclico,
carbociclico o monociclico de 5 a 8 miembros. )

5. El uso o un método como se relvindica en una cualquiera de las
relvindicaciones 1 a 4 en donde, en el compuesto (1), L2 es -N=CR-, -OCRC{=O)NR-
N=CR-, C(=O)NR-, -N=CR-, -C(=0)-, -CH=CHC(=0), -(CHz2)3sNRC{=Q)-, -
NRC(=0O)(CHz)os-, —O-N=CH-, -CH:NRCHz, -NR{CHx)is, ~(CHzhsNR-, -S-, -
CHOCHy, -O{CHa).3~, {CHa}190-, -CH2aSCHzr, -S(CHz)ns-, {CHz)o3S-, un radical
alquileno (CrCs) divalents, un radical alquenileno (CrCs) divalente, o un radical (Cr
Ce) alquinileno divalents, en donde R es hidrdgeno o alquilo C,-Cs.

6. El uso o un método como se rmeivindica en una cuslquiera de las
relvindicaciones 1 a 4 en donde, en el compuesto (1), L2 a8 -NRN=CH-, -ON=CH-, o -
N=CH-.

7. El uso 0 un método como se relvindica en una cualquiera de las
reivindicaciones 1 a 4 en donde, en el compuesto (1), L2 es —C(=0)-.

8. El uso o un método como se meivindica en una cuslquiera de las
reivindicaciones 1 a 4 en donde, en el compuesto (1), L2 as -NHC(=0)- 0 —C(=0)NH-.

9, El uso o un método como se relvindica en una cualquiera de las
relvindicaciones 1 a 4 en donde, en el compuesto (), L2 es un radical divalente
soleccionado de una de las sigulentes férmulas, en donde cada uno de (l) el enlace
marcado * esté unido a A mlentras que el enlace marcado ** estd unido a Ar', o (ii) el
enlace marcado * esté unido a Ar' mientras que el enlace marcado ** estd unido a Ar*:
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endonde R es hidrdgeno o alqullo C-C,.
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10. El uso o método como se relvindica en la melvindicacldn 8 en donde, en ol
compuesio (1), A1 es hidrégeno y L2 has una de Ias siguientes frmulas en donde el
enlace marcado * estd unido a Ar* mientras que el enlace marcado ** estd unido a Ar';

T N N N
adatalntalntalnde

5 endonde R es hidrdgeno o alquilo Ci-Cs.

11.  El uso o método como se relvindica en una cusalquiera de las relvindicaciones
precedentes en donde la erfermedad esté asociada con un elevado nivel de
prostaglandina D2 (PGD2) o uno o més metabolitos activos de estos.

10
12. El uso o método como se reivindica en una cuaiquiera de lag relvindicaciones
1 a 10 en donde la enfermedad es una enfermedad inflamatoria, autoinmune,
respiratoria o alérgica.

15 13. El uso o método como se relvindica en una cuakjuiera de las reivindiceclones 1
a 10 en donde la enfermedad se selecciona de asma, rinitis, sindrome alérgico de vias
aéreas, ridobronquitis alérgica, bronquitis, enfermedad pulmonar obstructiva crdnica
(COPD), poliposis nasal, sarcoldosis, pulmén de campesino, puimén fibrolde, flbrosis
cistica, ios cronica, conjuntivile, dermetitis atbpica, enfermedad de Alzheimer,
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esclerosis lateral amiotrdfica, complejo de demencia de SIDA, enfermedad de
Huntington, demencia frontotemporal, demencia del cuerpo Lewy, demencia vascular,
sindrome de Guilkin-Barre, poliradiculoneuropatia desmielinizante cronica, neuropatia
motora multifocal, plexopatia, esclerosis mditiple, encefalomielitis, panencefalitis,
degeneracién cerebelar y an encefalomielitis, rauma del CNS, migrafia, ataques,
artritis reumatoide, espondilitis anquilosante, enfermedad de Behgst's, bursitis,
sindrome del tinel carpiano, enfermedad del intestino inflamatorio, enfermedad de
Crohn, colitis ulcerativa, dermatomiositis, Sindrome de Ehlers-Danlos (EDS),
fibromialgia, dolor miofacial, osteocartritis (OA), osteonecrosis, artritis soridtica,
sindrome de Reiter (artritls reactiva), sarcoidosie, escleroderma, Sindrome de Sjogren,
enfermedad de tejldo blando, Enfermedad de Still, tendinitis, pollarteritis Nodossa,
Granulomatisis de Wegener, miositis (pollmiosiis dermatomiosiis), gota,
arterosclerosis, lupus eritematoso, lupus sistémico eritematoso (SLE), diabetes tipo I,
sindrome nefritico, glomerulonefiitis, falla renal aguda y cronica, fascitis eosinofilia,
sindrome hiper IgE, sepsis, choque séptico, daflo por reperfusién isquémica en el
corazdn, rechazo de aloinjerto después de transplantes, y sindrome del Injerto contra
el hospedador.

14.  El uso o método como se reivindica en una cualkquiera de las reivindicaciones 1
a 10 en donde la enfermedad incluye asma, rinitis, sindrome alérgico de vias aéreas, y
ridobronquitis alérgica.

16. El uso o un mélodo como se meivindica en una cualquiera de las
relvindicaclonas precedentas en donde, en el compuesto (1), el anillo Ar* es (I) an fenilo
opclonalmente sustituido o anllio naftiio; (i) un anillo fenlio fusionado a un anllio
heterociclico que contiene nitrfbgenc de 5 a 6 mlembros, cualquiera o ambas de dichos
anllios son opclonalmente sustituidos; (iii) un anilio heteroariio que contiene nitrégeno
de 5 a 8 miembros opclonalmente sustituldo; o (iv) un anllio heterociclico de 5 a 6
miembros que contienen nitrdgeno fusionado a un anllio fenllo cuaiquiea de los tales
anillos son opcionaimente sustituldos.

16. El uso o método como se relvindica en la reivindicacién 15 en donde, en el
compuesto (1), el anillc A es fenllo opcionaimente sustituido, piridilo, pirimidilo,
diazollio, laznlllo, oxazvlilo, triazinilo, quinolinilo, pyrrolllio, furanilo, tiazolll.
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17. V como se relvindica en la relvindicacién 15 o relvindicacién 16 en donde, en el
compuestio (1), sustituyentes opcionales en Ar* sa saleccionan de fitior, cloro, bromo,
alquilo (C4-C;), trifluorometlio, alkoxi (C,-C;). trifluorometoxi, trifluorometiltio,
dimetilamino, ciano, (alquil Ci-Cs)SOz, NH2SOz, (aiqull C-Cy)NHSO-, (alquil Ci-
C3)2NSOz-, y nitro.

18. El uso o un método como se reivindica en una cualquiera de las
relvindicaciones precedentes en donde, en el compuesto (I), Ar' es un anillo
heteroarilo que contiene nitrdgeno de 5 0 6 miembros, opcionaimente sustituldo.

19. El uso o método como se relvindica en cualquiera de las reivindicaclones 1 a
17 en donde en el compuasto (1), Ar' es un anilio fenilo y L3 esté unido a la pasicion 4
de este relativo al radical ACHA,O-.

20. El uso o un método como se relvindica en una cuaiquiera de las
reivindicaciones precedentes en donde en el compuesto (I), t es 1 y Ar® es un anillo
hetercarilo de 5 o 6 miembros, opcionalmente sustituido.

21. El uso o un método como se relvindica en una cualquiera de las
reivindicaciones precedentes en donde en el compuesto (I), t es 1 y Ar® es un aniflo
fenllo, opclonaimente sustituido.

22. El uso o un método como se relvindica en una cusiquiera de las
reivindicaciones precedentas en donde en el compuesto (I), cuaiquier sustituyents
opclonal en el anllio Ar' o Ar® se seleccionan de fiGior, cloro, bromo, yodo, ciano, nitro,
trifluorometilo, trifluorometoxl, trifluorometiitio, (alquil C,-C3)SOz, NH;SO,-, (aiquil Ci-
C3)NHSOx, (alquil C-Cq)2NSO--, alquilo C,-Cy, alkoxl C-Cs, cicloalquilo, arilo, arilox,
arl{C:-Ce- 0 aril(alkoxi C1-Ce)-.

23. El uso o méitodo como se reivindica en cuaiqulera de las relvindicaciones 1 a
19 en donde en el compuesto {I), tes 0 y L3 es un enlace.

24. El uso o un método como se reivindica en una cualquierma de las
relvindicaciones precedentes en donde, en el compuesto (), A es -COOH.
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25. El uso o mélodo como se neivindica en cualquiera de las reivindicaciones 1 a
23 en donde, en el compuesio (1), A es a blolsdstero carboxilo ssleccionado de -
SO:NHR y -P(=0)OH)(OR) en donde R es hidrdgenc metilo o efilo, -SO0H, -
P{(=0OXOH)NH2), —-C(=O)NHCN y grupos de fdrmulas:

N o. AEﬁjIOH
>_ !{‘ .‘&I{JOH ' °|

26. El uso o un mélodo como se relvindica en una cuaiquiera de las
relvindicaclones precedentes en donde, en el compuesto (1), As es hidrégeno.

27. Un compuestio de fdrmula {IV) o una sal, hidrato o sclvato de este

A
o
L3 H
(V) t
Riys

en donde A, A, L3, AP Af y t son como se define en la relvindicacién 1 o
malvindicacién 2,

Ri3 representa hidrégeno o uno o més sustituyentes opclonales,

L2 es un radical divalente seleccionado del sigulente en donde cada uno de (1) el
enlace marcado * est4 unido a Ar* mientras que el enlace marcado ** estd unido a Ar',
o (l) el enlace marcado * estsi unido a Ar' mientras que el enlace marcado ** estd
unido a Ar*:



Y Yy X Q-
I Y e Y

XL S O F@KL/‘M

endonde R es hidrigeno o akquilo C,-Cs.

28. Un compuesio como se reivindica en la relvindicacién 26 en donde A, es
hidrégeno y L2 se selecciona del siguiente en donde el enlace marcado * estd unido a
Ar? mientras que el enlace marcado ** esté unido a Ar':

St gt
‘ﬂf\ ;—'N ) ‘O)\ ):'TW\

Sondataliacalin ealin e
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en donde R es hidrdgenc o alquilo C,-C,.

29. Un compuesio coma se reivindica en la relvindicacién 27 o reivindicadén 28 en
donde A es —COOH.

30. Un compuesto como se reivindica en la reivindicacién 27 o relvindicacién 28 en
donde A es un biocisdstero carboxilo seleccionado de -SO:NHR y -P(=O)XOH)(OR) en
donde R es hidrbgeno metilo o etilo, -SO0H, -P(=O)(OHXNH2), -C(=O)NHCN y
grupos de férmulas:

R o, OH
0 L A
. OH 0

31. Un compuesto como se reivindica en cualquiera de las relvindicaciones 27 a
30 en donde Ri3; representa uno o mas sustituyentes selecclonados de fiGor, cloro,
bromo, yodo, clano, nitro, trifluorometilo, trifluorometoxd, trifluvorometiltio, {alquil Cy-
C3)SOz, NH;SO., (alquil C,-Cy)NHSOr, (alquil Ci-C3)o2NSO.-, alquilo C,-Cs, alkoxi Cy-
Ce. cicloalquilo, arilo, ariloxi, aril{C-Ce)- 0 aril{alkoxi C,-Cg)-.

32. Un compuesto de formula (IVA) o una sal, hidrato o solvato de este
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en donde A, L3, t, AP, Ria son como se define en cualquiera de las relvindicaciones
26 a 30 y Ry 6s fenllo opclkonalments sustituido o heteroarilo de 5 o0 6 miembros.

33. Un compuesto de fdrmula (IVB) o una sal hidrato o solvato de este

NG
H

t
en donde L3, 1, y Ar’ son como se define en cualquiera de las reivindicaciones 26 a 30
¥ Ry, 6s fanilo opcionalmente sustituido o heteroarilo de 5 o 8 miembros.

34. Un compuesio de férmula (IVC) o un sal hidrato o solvato de este

Os OH
Y

R14""N\ N
=
Ry
(IvC)

en donde R;3 representa un sustituyents selecclonado de fldor, cloro, bromo, yodo,
alqullo {C1-Ce), trifluorometilo, alkaxi (Ci-C), alquilmercapto {C4-Cg), trifluorometox,
trifiucrometiltio, dimetilamino, clano, (alquil C1-C3)SOx, NH2SOz, (alqull Cy-C3)NHSO=-
, (alquil C;-C3)s=NSO¢, y nitro, ¥ R4 es fenlio opcionalments sustituldo o heteroarlio de
5 0 6 mlembros.

35. Un compuesto como se mivindica en la reivindicacidn 34 en donde Ri4 @8 un
anillo fenllo 2-sustituido, 2,4-dlsustituido, 2,8-disustituido o 2,4,6-trisustituido en donde
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los sustituyentes se seleccionan de flior, cloro, bromo, yodo, alqullo (Cq-Cg),
trifluorometiio, alkoxi (Cy-Ce), alquilmercapto (Ci-Cg), trifluorometoxi, trifluoromstiitio,
dimetilamino, (alquil C4-Cy)SOx, NH;SOz, (alquil Ci-C3)NHSOx, (alquil C,-C3)aNS O,
y clano

36. Un compuesto comeo se relvindica en la reivindicacién 34 en donde R4 @8 un
anilio fenllo 2-sustituido, 2,4-disustituido, o 2,6-disustituldo en donde los sustituyentes
86 seleccionan de filor, clorm, alquilb (Ci-Cg), trifluorometilo, alkox (Ci-Ca),
alquilmercapto (C,-Ce), trifiuorometoxi, trifluorometiltio, y clano.

37. Un compuesto como se reivindica en ia reivindicacién 34 en donde Ry, €8 un
anilio piridilo 2-sustituldo o 2,8-disustituido en donde los sustituyentes se seleccionan
de fitior, cloro, alquilo (Ci-Ce), trifluorometilo, alkoxl {C1-Ce), alquilmercapto (C1-Ce)..
trifluoromstoxd, trifluorometiltio, y ciano.

38. Un compuesio comn se relvindica en Ia reivindicacidn 34 en donde R;; es
seleccionado de fldor, cloro, bromo, yodo, alquilo (C1-Cs), alkoxi (C4-Ceg), trifluorometoxi
y triflucrometiltio, y R4 es fenilo opcionalmente sustituido o opcionaimente sustituldo
hetercariio de 5 0 6 miembros.

39. Un compuesto como se relvindica en cualquiera de las reivindicaciones 27 a
3B endonde A, es hidrdgeno.

40. Un enantidmero de un compuesto como se relvindica en cualquiera de las
relvindicaciones 27 a 38 en donde A; es metilo, y el Atomo de carbono al cual este
esta unido tiens la configuracién estereoquimica S.

41. Un compuesto como se reivindica en la reivindicacion 27 se selecciona del
grupo que consiste de:

Acido 4-cloro-2-{1-fenll-1H-pirazol-4-carbonil)fenaxiacético,

Acido 4-bromo-2-{1-fenil-1H-pirazol-4-carbonil)}fenoxiacético,

Acido [4-bromo-2-(1-piridin-2-ll-1H-pirazol-4-carbonil)fenoxijacético,

Acido {4-bromo-2{1-{2-clorafenil)}-1H-pirazol-4-carbonilffenoxilacético,

Acido {4-bromo-2{1-(3-clorofenil)-1H-pirazol-4-carbonillfencx)acético,

Acido {4-bromo-2-{1{4-bromofenil)-1H-pirazol-4-carbonillfenoxijacético,
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Acldo {4-bromo-2-{1-{4-clorofenll)-1H-pirazol-4-carbonilfenoxijacético,

Acido {4-bromo-2-{1-{2-etilfenil)-1H-pirazol-4-carbonilffenoxijacético,

Acido {4-bromo-2{1-{2-bromofenil)-1 H-pirazol-4-carbonillfenoxilacético,

Acido {4-bromo-2{1-{2-fluorofenil)-1H-pirazol-4-carboni(Fenoxilacético,

Acido {4-bromo-2-{1-(2-triflucrometilfenil)-1H-pirazol-4-carboniffenoxi)acético,
Acido {4-bromo-2{1-{3-bromofenil)-1H-pirazol-4-carbonilffenoxijacético,

Acldo {4-bromo-2{1-(2,4-dIclorofenil)-1H-pirazol-4-carbonilffenoxi}acético,

Acido {2{1-{2-clorofenll)-1H-pirazol-4-carbonil}-4-nitrofenoxijacético,

Acido {4-bromo-2{1-{2,6-diclorofenil)}-1H-pirazol-4-carbonliffenoxijacético,

Ackdo {2{1-{2-bromofenil)}-1H-plirazol-4-carbonil]-4-etilfenoxijacético,

Acido {4-bromo-2-{1-{2,4-dibromofenil)-1H-pirazol-4-carboniljfenoxijacético,

Acido {4-bromo-2-{1-{4-bromo-2-clorofenil)-1H-pirazol-4-carbonilffencxijacético,
Acido {4-bromo-24{1-(2,4,8-triclorofenil)-1H-pirazol-4-carbonillfenoxljacético,

Acldo 2{4-bromo-2-(1-fenil-1 H-pirazol-4-carbonil fenox/Jpropidnico,

Acido (S)-2{4-bromo-2-{1-fenil-1H-pirazol-4-carbonilfenoxijpropidnico,

Acldo 2-{4-Bromo-2-{1-(2-clorofenil)}-1-H-pirazol-4-carbonilffencxi}propiénico,
Acldo (S)-2-{4-Bromo-2-[1-{2-clorofenil)-1-H-pirazol-4-carboniiFenoxi}~proplénico,
Acido 2-{4-Bromo-2-{1-(2,6-dIclorofenil)-1H-plrazol-4-carbonilfenoxi}propiénico,
Acido (S)-2-{4-Bromo-2-[1-{2,8-diclorofanil}-1H-pirazol-4-carbonilfenoxi}propidnico,
Acldo {4-Bromo-2-{1-(2-etoxifenil)}-1 H-pirazol-4-carbonilfenox)acético,

Acldo {4-Bromo-2{1-{4-bromo-2-etilfenii)-1 H-pirazo-4-carbonilHenoxi}-acético,
Acldo {4-Bromo-2{1-{2-fenoxifenil}-1H-pirazol-4-carbonillfenoxiacético,

Acido {4-Bromo-2-{1-{2-metiltiofenil)-1H-pirazol-4-carboniifenoxijacético,

Acido {4-Bromo-2-{1-{2-bromo-4-metilfenil)}-1 H-pirazol-4-carbonilfenoxi}-acético,
Acldo 2-{4-Bromo-2-{1-(4-bromo-2-etilfenil}-1 H-pirazol-4-carbonil}enoxi}-propidnico,
Acido 2-{4-Bromo-2-{1-{2-fenaxifenil)-1H-pirazol-4-carbonilfenoxi}propiénico,
Acldo (S)-2-{4-Bromo-2-{1-{2-fenoxifenil)-1H-pirazol-4-carbonilfenoxi}propiénico,
Acido 2-{4-Bromo-2-{1-(2-metiltio)-1H-pirazol-4-carbonillfenoxi}propitnico,

Acldo (S)-2-{4-Bromo-2{1-{2-metiltic}-1 H-plrazol-4-carbonillfenoxi}propidnico,
Acido {4-Bromo-2-{1-{2,4-dimetilfenil)-1H-pirazol-4-carboniljfenaxijacético,

Acldo {4-Bromo-2{1-{4-cloro-2-metilfenil}-1H-pirazol-4-carbonillfenoxijacético,
Acldo {4-Bromo-2{1+(2,5-diclorofenll)}-1H-pirazol-4-carbonilffenoxijacético,

Acido 2-{4-Bromo-2{1-{4-cloro-2-metilfenil)-1H-pirazoi-4-carbonllffencxijpropi6nico,
Acldo 2-{4-Bromo-2-{1-{2,4,6-triciorofenil)-1H-pirazol-4-carbonillfancxi}-propldnico,
Acido {4-Bromo-2-{1-{2,6-dletil-fenil)-1H-pirazol-4-carboniifenoxijacético,
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Acido {4-Bromo-2-[1«(2,8-dimetilfenil}-1H-pirazol-4-carbonilfenoxd}acético {\)
Acido {4-Bromo-2-[1-{2-etil-8-metilfenil)-1H-pirazol-4-carbonilfenoxijacético,
Acldo {4-Bromo-2-[1-{2-cloro-8-metilfenil)-1 H-pirazol-4-carbonlljfenoxilacético,
Acido {4-Bromo-2{1(3,5-dicloropiridin-4-11)}-1H-pirazol-4-carbonilffenoxilacético,
Acldo [4-Bromo-2-(1-naftalen-1-l-1H-pirazol-4-carbonil fenoxijacético,

Acido {4-Bromo-2-[2-{4-clorobencil tiazol-4-i[fenoxijacético,

Acldo {4-Bromo-2{3-(4-fluorofeniiH{ 1.2 4Joxadiazol-5-fenoxijacético,

Acldo {4-Bromo-2-{3-{4-metoxi-fenlI}{1,2 4Joxadiazol-5-fenoxijacético,

Acido {4-Bromo-2-{3-(4-clorofenli}{1 .2 4Joxadlazol-5-ifenoxijacético,

Acldo {4-Bromo-2{3-{4-fivoro-bendiH1.2 4Joxadiazol-5-IHenoxi}-acético,
Acido {4-Bromo-2{3-(2,8-dicloro-bencil}{1,2 4Joxadiazol-5-I-Henoxi}-acético,
Acido {4-Bromo-2-{3-(2-trifluorometilbencil}{1,2,4Joxadiazol-5-ilfenoxi}-acético,
Acido 4-Bromo-2{3(2,6-dicloro-fenil)isoxazol-5-carbonilfenoxiacético,

Acido {4-Bromo-2-{3-(1-feniiciclopropii}{1,2.4Joxadlazol-5-ilffenoxijacético,
Acldo {4-Bromo-2-{3+(2,4-diclorofenilH{1,2,4Joxadiazoi-5-ilfenoxi}acético,

y sales, hidratos y solvatos de estos.
42. Una composicibn farmacéutica que comprende un compuesto como se

reivindica en cuaiquiera de las reivindicaciones 27 a 41, Junio con un portador
farmacéuticamente aceptable.
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Los compuestos de fdrmula (I} son dtlles pam el tratamiento de enfermedad sensible a
la modulacién de actividad de receptor CRTH2, tales como asma, rinitis, sindrome

alérgico de vias aéreas, y ridobronquitis alérgica:

A
|

PN
HA,
&
L3 @ H ()
t

endonde A representa un grupo carboxilo —COOH, o un bloiséstero carboxilo ; A; es
hidrégeno o metilo; ef anillo Ar' es un anillo fenilo opcionalments sustituido o anilio
heteroarilo monociclico de 5 a 6 miembros, en el cual AAJCHO- y L2 se unen a los
atomos del anillo adyacente; los anllios Ar', Ar cada uno rmepresenta
independientemente un fenllo o anllio heteroarilo monociclico de 5 a 6 miembros, o un
sistema de anillo biciclico que consiste de un anllio carbocliclico de 5 0 6 mlembros o
anillo heterociclico que estd benzo-fusionado o fusionado a un anilio hetercariio
monociclico de 5 o 8 miembros, dicho anillo o sistema de anilio es opcionaimente
sustituido; t es 0 0 1; L2 y L3 son radicales ligadores como se define en la descripcion.
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derecho a la patente del inventor al solicitante o a su causante. (Axrt. 26-k)
Dacislén 486.

2. debe aclarar el lugar de constitucién de la socliedad solicitante (Art.27-c)
Declsién 486.

3. La s8olicitud no contiene el poder debidamente otorgado, con el lleno de loa
requisitos exigidos por los articulos 63 y subsiguientes del C&digo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencia y representacifn legal de la socliedad solicitante, cuando ésta fuere
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Declaifn 486, se le
requiere para que dentro del té&rminc de dos meses sigulentes a la fecha de
notificacién del presente oficlo, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimientoc al presente regquerimiento, la solicitud se
considerarf abandonada y perderfi su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e}, del capitulo quinto del titulo primerco de la Circular Unica No.10 de 2001.

El ante.r:l.o:: mmiento fue notificado por fijacién lista de
fecha
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