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WD 2004/ 013130 PCT/ GB2003/ 003168 1 SUBSTI TUTED

THI ENYL- HYDROXAM C ACI DS AS HI STONE DEACETYLASE
WO DNMUBISIBRS 5 This invention relates to substPCTIGBA003/003168

t hi enyl - hydroxam c aci ds, their preparation and

phar maceuti cal conpositions cdnt ai ni ng these conpounds

for treating di seases associated wth histone

deacetyl ase enzymatic activity. 10 I n eukaryotic

C%IU'IBSQ‘I"IT% 'Tﬁl%ﬁﬁhﬁh}fﬁo @410 AW R biles DRR@EvEAsH @fiiBITORS
a conmpact conpl ex ed chromatin. The histones,

generally highly conserved across eukaryotic species,
constitute a famly of proteins which are rich in

basic am no acids that contact the phosphate groups

of DNA. 15 There are five main classes of histones,

H, H2A, H2B, H3 and H4. Four pairs of each of H2A

PR inveptign drelatest bgé@bﬁélﬁut% rthicay divsioxenp exi e e rrgparation and

rotein.cor I

Fglggn%ceutrlﬁagggrgg& tg‘%%f éﬁﬁgs oné:ércn % dfO{ m% 'tf%‘eatS ??eassoc}ated
wiglgRisiovie dyacesae gagnpltiosptidite groups of the DNA ) to

form a nucl eosone. Approximately 146 base pairs of

DNA wrap around a histone core to make up a nucl eosone

e f th f
BT he LI LRI R, SRR FHRRIR 0 Toh  cgppact complex
datlailszhfonrmtlmo nﬁhe dnmws,egmalboh@hh}x ee;nsamédmca;ss dubgryotic species,
rolesmfrﬁ hr tin structure. 4 th
AP {oEl e BTN, PiABch 15, BT, B apidn it contact the
tFohEdfpRAIOI ogy to HDACs found in
Saccharoni'yces cerevisiae. 25 CUass | HDACs (HDACL, 2,
3, and 8) are related to the yeast transcriptional

i a8y Nl sresioT Bl snat b HaAna Pl Joa? prns of cach of

HERSHZB Q3 ssd IH4 toBNEsforme disk-aih db@to&ﬁéﬁc)ﬁa&m core, around which
ilencing protein SIR2 and are gendent on NAD for
@Nﬁywqwddmth\ﬁhfe pasigamperasidsi ¢fi the Aistongs itprgefings with the negatively

EJ;?/I%SI%% egl)la%so bt thé %ﬂl%t)% BFm %erpl%le%§(ﬁ{1§ S %pgﬂ)xtnggt%ly 146 base

accessi ranscri
ﬁaﬁh@tdf DNA avibNArouht artdstomd careltd makb mptao’nmled)e«anepyﬂtmkaethe repeating
(HDAC), and. hi stone, acetyl transferases (HATs) together
%%fW@Imqtﬁ@fPWQa Bf acetylation of histones to
mai ntai n a bal ance. Hi stone acetylation has a key role
in transcriptional WO 2004/013130 PCT/ GB2003/ 003168 2
Histdne alehaeylasel ¢HBAC ) aaacpetry bhtrameripfiorfal sorepressor complexes and play
lgegfrr% els ?Itl ree?gufgh}lg c rc])lena ins rﬁgt{l} ]Lh(%gea clhffreréi?l% gl%sses of human HDACs have
been defined based on their homology to HDACs found in Saccharomyces cerevisiae.
Class I HDACs (HDACI, 2, 3, and 8) are related to the yeast transcriptional regulator
RPD3. Class II HDACs (HDAC4, 5, 6, 7, 9, and 10) are similar to HDAI1, another
deacetylase in yeast. Class IIl HDACs are related to the yeast silencing protein SIR2 and

are dependent on NAD for enzymatic activity.

Reversible acetylation of histones is a major regulator of gene expression that acts by
altering accessibility of transcription factors to DNA. In normal cells, histone deacetylase
(HDAC) and histone acetyltransferases (HATS) together control the level of acetylation of

histones to maintain a balance. Histone acetylation has a key role in transcriptional
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and silencing of genes [for a review of histone

deacetyl ati on see Kouzarides Curr. Opin. GCenet. Dev.,
wW@20000483¢ 1999) ; Johnstone RW Nat. Rev. Drug DPET/GB2003/003168

1:287-299 (2002)]. Cenetic repression may have an

i nportant role in neuronal agéing, atrophy and 5

aq%igfggcr)}g rég%,#ré%cf@%geg gﬁ?@ﬁg r‘@%%’sﬁcédrgp@%t?%/}%{ t ?e ?rgr?stcyilpt"i‘gnea? repression
aﬁﬁle‘ﬂbﬁ%%em@s{ AbEeh RSvidh Io? WikRorcheeabBidliafibs 8éd RBugMrides Curr. Opin.

eir acetylation level. These include steroid
Gerate oy 9:40s4fc bl 929); dohnsteysrR BhifaartwoQene Ditceps di287-299 (2002)].

t al, J. Bi,ol. Chen. .276:18375- 0Q1). .1
Cesitgnarrretion Ty 18y, 5 apRrlS v 8 52 a8 Mg, frrophy  and
dédcaBSh Ve Blsbavs.f actors such as p53, E2F and mnyoD [ Luo

et al, Nature, 408:377-381 (2000); Ito et al, EMBO J,
19:1176-1179 (2001); Sartorelli et al, MIl. Cell,

gl eS8y o 855 Py oo
pidteii i @ughrtBe elodifvatibly ob et aattylariomtevieh Aihbset inckmde botdid receptors

natural and synthetic, of HDAC So nat ur al
SRS o8e8 A EnRags Yespiprs Nt 8 I B0} Gheor 1437383 (2001,

G(%‘Tél@f{}icg,al '?Z. : 91!{’%75).( R&§604-1 b033% Stransdrptioh2@ctblsuch as p53,
;an Ii1) chl anydoci n. nt'hetic i'nhibitors
E2A cind ahey o HewoosH al, Bk, dO8137 38X 4200D)Alto df FIRESMRM Jei9:1176-1179
al ., Proc. Natl. Acad, Sci,,  USA : 3003- 3007 (1998
(N SreropB il gh el LB G T (Aol ndesgon g proreins buch as o
' : 287%- . ; {ichostatin A has been
ts ugl\%i\ﬁﬁ%l lc))b%ta%[scé’ ]gcr%rg’eegfg ng gér g%i?%dgrﬁgbl asts at both d
and & phases of the cell cycle, inplicating HDAC in

cell cycle reqgul atjon [Yoshi da,and Beppu,, Exper..

Thes e Erpentholyas! OBbIPIOeF SROSELERTAR SHRCULAgAC, Some
A1l I .G € (i AR hidli BdtBeppu, Exper.

A B R st e, b, e

(illReant 74 102-PH (OB Hktand{iipichlamydpeini Synihetis inlublierstiesiede suberoyl

t. Rev. Dx D scov.,, ,1:287-.299 0 . O&-
SRS THOHERTRE n WoRlloarH RabC e s 10037007 1999)
ah@ pRé i 16186t RWINBYRNDAEzg DBdbal EASTR9D (BO0R)].
reﬁodel [ r%gt[’%ri st inan A. Hassi g, gSt uart L. Schrei ber,

Curr. Qpinion in Chem Biol., 1997, 1, 300-308;

IS BGER 1 pEE R g S o g BB ot g Ghases of
the cdtlasgleg impkdating HIAC Tong] cydlaceylaton §lodHidi sxlideppu, Lxper. Cell
TS0 G S REEL OO0 P, AR i e
oS5y, RS i AN PR o e
e dtion Axfadmoficin. mice. [Bobhstohd FSV /9@, Re® I¥Big3BBA]v:, WEB7-299 (2002)].
121:2190%8 :Lt%g'l?o%ta%%rén%gg%%ﬁégg %%éesbeen used to study gene regulation by HDAC-
mediated chromatin remodeling [Christian A. Hassig, Stuart L. Schreiber, Curr. Opinion in
Chem. Biol., 1997, 1, 300-308; Christian A. Hassig, Jeffrey K. Tong, Stuart L. Schreiber,
Chem. & Biol, 1997, 4, 783-789; Christian A. Hassig, Jeffrey K. Tong, Tracey C.
Fleischer, Takashi Owa, Phyllis Grable, Donald E. Ayer, Stuart L. Schreiber, Proc. Natl.
Acad. Sci., US.A., 1998, 95, 3519-3524; Ho Jeong Kwon, Takashi Owa, Christian A.
Hassig, Junichi Shimada, Stuart L. Schreiber, Proc. Natl. Acad. Sci., US.A. 1998, 95,

3356-3361].
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3 1t is an object of the present invention to provide
i nhi bitors of histone deacetylase. 5 Thus, in one
wW@3@emi313da he present invention provides conpouPdBEGB2003/003168
formula (1): R H RL\ N- C? O(l) 10 in which R1
represents aryl or heteroaryl; each optionally
substituted by one or nore groups selected from RS,
al kyl enedi oxy, carboxy, cyano, hal o, hydroxy, nitro,
| Etion idEBhibifersEDisthid deacetylase.
s e e e R v
-NR6 C( =0) - NRAR5, -NR6-C(=2)-R3, -0 C(=0) - NR4R5,
-NR6- SO2-R3, -OR3, -0- 15 C(=OR3, -SH, -SR3, -SOR3,
- S02R3 and -S02- NR4R5; R2 represents hydrogen, chloro,
TEYE M ond AdpeEiOihe prdsemdinveakilsil lprovidesiaimpatibdsl of f&idnula (I):
represents aryl. heteroaryl, cycloal kyl, cycloal kenyl,
heterocycloalkyl or R7; 20 R4 and R5 |ndependently
represent a group sel ected from hydrogen, alkyl,
al kenyl, aryl, heteroar cycl oal kyl, cycl oal kenyl
or heterocycl oal kyl, wher sai d kayI or al kenyl are
optionally substi t ut ed D igaryl ,
cycl oal kyl cycloalkeﬁy s ocycl oal kyl; or the
group - NR4R5 may forma cyclic aljne; 25 R6 represents
hydr ogen or |ower al kyl; WO 2004/013130
PCT/ GB2003/ 003168 4 R7 repregfnts al kyl, al kenyl and
al kynyl, wherein said al kyl, alkenyl or alkynyl are
optionally substituted by one or nore groups sel ected
aryl, heteroaryl, cycloal kyl, cycl oal kenyl,
th g%ocycloalkyl, hydr oxy, -C(=Z)-NR4R5, -NR4R5,

Réep&cgg§) %@Riﬁi% He%%?&%ﬁ%b@%ﬁ@iﬁ@%%?s%e g more groups

s@iﬁﬁ SﬁgmN%BRSalkﬁgné 2 SERb Syl o, HakRMYYdrO%y, nitro, haloalkyl,
yny

optionall'y su stltuted by one or nore groff
haloalkoxy, -C(=0)-R3, -C(=0)-OR3, -C(=Z)-NR4R5, -NR4R5, -NRO-C(=0)-OR3,

NR6-C(=0)-NR4R5, -NR6-C(=Z)-R3, -0-C(=0)-NR4R>, -NRO6-SO»-R3, -OR3, -O-

C(=0)R3, -SH, -SR3, -SOR3, -SO,R3 and -SO,-NR4R5;

R2 represents hydrogen, chloro, cyano, fluoro, alkoxy, alkyl, or haloalkyl,

R3 represents aryl, heteroaryl, cycloalkyl, cycloalkenyl, heterocycloalkyl or R7;

R4 and R independently represent a group selected from hydrogen, alkyl, alkenyl, aryl,
heteroaryl, cycloalkyl, cycloalkenyl or heterocycloalkyl, wherein said alkyl or alkenyl are
optionally substituted by aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycloalkyl; or

the group -NR4R? may form a cyclic amine;

RO represents hydrogen or lower alkyl;



sel ected fromaryl, heteroaryl, cycloal kyl,

cycl oal kenyl , heterocycl oal kyl, hydroxy and hal ogen;
W@e0ooR81118pr esents aryl, heteroaryl, cycl oal kyl PCT/GB2003/003168

cycl oal kenyl or heterocycloal kyl; 10 and Zi sOorS,

and correspondi ng N oxi des, pharmaceutically

acceptabl e salts, solvates and prodrugs of 15 such

Re orepresends . allyyl s elkonyl arsheboyngk wheseinngeachiallon, plkenyl or alkynyl are
har maceut.i.cal ,conposi tion IS 0 kvl
o FRLR Sor e KRR oo R S8 £ UEHCHRopl, cvetoaiol
! r eQf(=7) NRIRGT JRATS, WNTK6-&(=7)-R8,
C%%%?%%%@uﬁ?%§?§§k%% épﬂ%gkggéar#ie? or excipient. 20 A( )
Ol ohagpael, olNrDeEmVERS OONRS-G=0NMNIART] oNREosOuIRS, -ORS,
I or an N-oxide, pharmaceutically acceptable salt,
} v Qt ugntbsreof for use in therapy. A
> our?%ggg%gg{%g%yg-eﬁihvention is the use of a
compound of Forrmula I, or an N-oxide,. 25
pharmaceutically acceptable salt, solvate or prodrug
RBhepaRbnts i iyl helkemyludragik g, optienallyestbsttnedt byf one tonenore groups

treatment of a disease in whjch jnhibition of histone
seleciodygeylc Raterqaray £t oalkh P loalen Y b ieeepigalkyh Bydroxy and

pat hol o and/or s t,omat ol of ..t he di sgase. . i
A LA A e SR Tt R ?@é‘%"?‘ﬁ&""l"alkyl’
10 aﬁddisease in a patient in which 30 inhibition of
I stone deacetyl ase can prevent, inhibit or aneliorate
t he pat hol ogy and/or synptonmatol ogy of the disease,
2&@jcg6§ethod conprises admnistering to the patient a
G / 013130 PCT/ GB2003/ 003168 5 therapeutically
ef fective amount of conmpound of Formula I or an
N-oxi de, pharmaceutically acceptable salt, sol vate or
apd sarragponfmee¥ioxidasspharnacestieadlly arceptable;salie molvgfesiaad prodrugs of
15 s thod(gfdgnhibiting hi stone deacetylase in a cell, 5
gohprt ﬂﬁb ‘contacting a cell in which inhibition of
hi stone deacetylase is desired with a conpound of
Formul.a | or_an N-oxide, pharnmaceutjcally. acceptable d
/4 840N Gephoehe inysBeR 2 PRHEREGHICAlKOGRASIER CABRBSPE greompoun
O;f%ﬂh‘{h\éq e LA N-bSid& duQEallp R Eidbsk, SAFRE N Prodfug thereof, in
ormula | or an 10 N-oxide, pharmaceutically
adathenteabitl a phhtmacewioally ecasptableowriigy or keeipisht. An ei ght h
aspect of the invention is a nethod of making a
phar maceuti cal conposition conprising conbining a
LommRundpt &oniRa! Rvédtlon 9§ Ancdhpbuhdeof Formula I or an N-oxide,
pharmaceutically .
pharmaceutically acceptable salt, solvate or prodrug thereof for use m therapy.

20

A fourth aspect of the invention is the use of a compound of Formula I, or an N-oxide,
25 pharmaceutically acceptable salt, solvate or prodrug thereof, in the manufacture of a
medicament for the treatment of a disease in which inhibition of histone deacetylase can

prevent, inhibit or ameliorate the pathology and/or symptomatology of the disease.

A fifth aspect of the invention is a method for treating a disease in a patient in which
30 inhibition of histone deacetylase can prevent, inhibit or ameliorate the pathology and/or

symptomatology of the disease, which method comprises administering to the patient a
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acceptable salt, solvate or prodrug thereof, with a
phar maceutically acceptable carrier or 15 excipient.

wao-an4priposes of the present invention, the foP¢DGEBR@3/003168

definitions as used throughout. the description of the

i nvention shall be understood-to have the fol |l ow ng

meani ngs: 2Q_" Conpounds of. t he inventjon" nd ) .
YN CRBRUSSRBRGT dife SHERNIG o ObnbpiRaa 1 o an Neoxide,
pEAROURRSIPho3pRBIAkI Q1AM & frbirudshdiestei nbef ore

escribed,” their N-oxides, their prodrugs, their

phar maceutically acceptable salts and their sol vates,

where the coptext so permts. . "H stone tyl e
A ke SR Ralg ot LB SG: SRIFEI B we i o con
cbaptidig @bnidSi@Na ¥R Sn WWhadh [BNI6n Bf Bisidneglcatyifade Brdesired with a
| ysi ne residues of proteins including, but not
cbmpw@opftF@mnlasltQrw@ﬂ—oxldar@@ﬂn@ﬁepawlga?@ﬁ%ﬁ%@e g3lip peJygfe or prodrug
t%?%ﬁftors and tubulin. Unless otherwise indicated the

&¥IM hi stone is neant to refer to any hi stone protein,

i ncluding HI, H2A, H2B, H3, H4 and H5 from any
species. In aone preferred enbodi pent the histon

Adseyerihyaspecs of Sheanyenten 1$_®A§thqqq%trp?a]paﬁ61’g %(l:ﬂm}?%lflg of formula I or an

Nﬁ&é%%aﬁﬁ%@é%%ﬁ&éﬁgﬁ%ﬁg , o S prinif ey, HDACS,

anot her preferred enbodi ment the histone deacetyl ase

is derived froma protozoal o ungal, . source. . o
Ameight e BhF ABYOHSP 4 §1‘B%t£°‘% 0? %%ﬂlﬁl‘éﬂw?'@ﬁ’?ﬁ'&?c\é\@é?l composition
cg&ghsilﬂg B MBRE Ok NP RETTR S forfifila RD! RPSES MbxitlBe pharmaceutically

resent 1nventiron, the follow ng chemcal ternms as .
auspthbibeale sobvatt ort prodmghbenteof, heithd e pbeinpacewiicadly aceeptable carrier or
i nvention, and unl ess otherw se indicated, shall be 5
GHEESt ood to have the fol |l owi ng meani ngs: "Acyl "
means: an al kyl -CO- group in which the alkyl group is
as described herein. "Alkenyl" as_a group or part of
Far guopnsesi oh theepreaentdnyemtiani tlerfpdpwing %ﬁll@‘?f&uﬁf used throughout the

ont ai ni 10 a. - ' )
N e e L L e
atons, preferably 2-6 carbon atons, in the chain.
Exenpl ary al kenyl grouyps .include ethenyl, and
“GOBBRHHS of AR OJe B e SN PRy XGPS, et to embrace

c?h‘@éht&dlessoﬁﬁ%g{/fogﬁ la}e{t?)' &2Wer AeYerEH AKir NoXi@dsOMRE prodrugs,

hoxy. "Al koxycar bonyl" neans” an _
th€if prm@ealticylly aecepiablersalthanchtheil kglvates;, vaereitheicoaigxt so permits.
bel ow. Exenpl ary al koxycar bonyl groups include
nmet hoxycar bonyl and et hoxycar bonyl .

“Histone deacetylase” and “HDAC” are intended to refer to any one of a family of
enzymes that remove acetyl groups from lysine residues of proteins including, but not
limited to, histones, transcription factors, steroid receptors and tubulin. Unless otherwise
indicated the term histone is meant to refer to any histone protein, including H1, H2A,
H2B, H3, H4 and H5 from any species. In one preferred embodiment the histone
deacetylase is a human HDAC, including, but not limited to, HDAC-1, HDAC-2, HDAC-
3, HDAC-4, HDAC-5, HDAC-6, HDAC-7, HDAC-8, HDAC-9, and HDAC-10. In
another preferred embodiment the histone deacetylase is derived from a protozoal or fungal

source.
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20 "Alkyl" as a group or part of a group refers to a

strai ght or branched chain saturated hydrocarbon
w@e@ypiiiaving froml to 12, preferably 1 to 6,PCHGBR003/003168

atons, in the chain. Exenplary al kyl groups include

met hyl, ethyl, 1-propyl and 2-propyl. "Al kylam no"

Lreans mhlch Il kyl is as defined
:%$GV%1H@§%%EP§¥@mg mgh € adr oups i ncl ude
met hyl am no and ethylanlno Alkylene means -(CH2)n ,
where n may be 1 to 3. "Al kyl enedi oxy" means a

ForCpuapiises @i dhOprageiuipvéntionh thehfollokingedhentigal demgesy wied above, and

L

uﬁﬁ%@ﬁ@ocﬁtolﬁ%ﬁiekﬁého@fn@uﬁednmgwl Ch al kyl is as defined
above. Exenplary al kyl sul finyl groups include
nlethylsulflnyl and ethylsulflnyl WO 2004/ 013130

» PCHL GB200 | a Ak,
SRR R P pbop & PIBHPREG alBE L Bracleas
al kyl sul f onyl groups i ncl ude net hyl sul fonyl and

et hyl sul fonyl. 5 "Al kylthiqg" neans a_ -$S- | group in ..
ST 35 RO R RAA $H6HP SBRATE Ml YAt Ry ERpp Sontaining
a%ﬁl%ﬂg%afﬂaﬁldﬂ)‘aﬁle%%ﬁﬂnh m}ﬂcﬁﬁﬁg%@‘{ﬂa@m Br braﬁ@:ﬂ@d%lvmgeﬁom 2 to 12
a group or part a group neans an aliphatic
ceh’}bdm cact(aﬁsk)qne@mlﬂp X6rntadion agma, icdidohaivar Beemplaryphlenyl groups

? é%d whi be straight or branched having from
insly enyl ap Pﬁﬁﬁ ﬂtons in the chain. Exenplary
al kynyl groups include ethynyl and propynyl "Aryl" as

a group or part of a group denotes: an optionally
“AliesyT mepedamddebyt erapdn Whieh alkglis |as deﬁm QW EXemplary alkoxy

carbo c |c f from6 to 14 carbon atons,
?ED @%15%}?b carbon atons, such as phenyl
or naphthyl and i n one enbodi nment preferably phenyl ;

15 or (ii) an optionally substituted part, al
“Adtaxyearbenyy eyeans enafémal-Ccalkyl BoEp ap| whigh ,ag(tyi is gs defined below.

mhlc h
S T P B o
cyclic structure, such as tetrahydronaphthyl i ndenyl
or indanyl. The ar grou be subs
‘Akporas & grun o5, B 06 o gp rg%:rs jIo) il @}&i]ﬁ rq.pé‘g%% ngn saturated

| | hai
LA B D B g 51 g i 0

Hxembpithe akkyl glyohpamdludh arepiiyd] éthyl, 1*proppil ankydpropybans an
aryl -al kyl - group in which the aryl and al kyl noieties
are as previously described. Preferred aryl al kyl

‘Wl@}q%nﬁo Hh&ing a2 NF1-At41 3hdip 1nnWh1@h)élkyEX§ﬁ@H@ﬁI)éd aove. Exemplary
aryl al kyl groups include ben(y phenet hyl and
aligidminb erapstiigiide methylamino an ethylamino.

“Alkylene” means -(CH»y),-, where n may be 1 to 3.

“Alkylenedioxy” means a -O-alkylene-O- group in which alkylene is as defined above.
Exemplary alkylenedioxy groups include methylenedioxy and ethylenedioxy.

“Alkylsufinyl” means a -SO-alkyl group in which alkyl is as defined above. Exemplary
alkylsulfinyl groups include methylsulfinyl and ethylsulfinyl.
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"Aryl al kynyl " means an aryl -al kynyl - group in which
the aryl and al kynyl are as previously described.
“KEmmmptﬂBW aryl al kynyl groups include phenyl et PgTIGB2003003168
"Cyclic am ne" nmeans an optiogally substituted 3 to 8
menber ed nonocyclic cycloal kyl" ring system where one
of the ring carbon atons is replaced by nitrogen and
which (i) may optionally contain an additiona
“ﬂ%ﬁﬁ%&?%@%se&lﬁﬁz Illk?%@u p $h QhidNRIkYNeESdHined above. Exemplary
hydr ogen, al kyl, arylalkyl, and aryl) and (ii) may be
alkyisaortyd gasiehs inddiil méhylsuldsnyh eh@etbgisylfondd 2004/ 013130
PCT/G82003/003168 8 ring to forma bicyclic ring
system Exenplary cyclic am nes include pyrrolidine,
«R dl r n IR i adod T,
e L R R R et B
al&yblslb [ gtr«mq:mtmcgndnmsthyﬁmb@yld Iet}a/llthmn yl" nmeans an
optionally substituted non-aromatic nonocyclic or
mul ticyclic ring systen1containing at | east one

“ﬁ Pfggp 253 ogﬁ)&ﬂo Séjﬁ?rt!p %gn%vélﬁﬁaﬁé Hfﬂrécér@orﬂ-@roup containing a

n at ary nnnocycllc cycl oal kenyl frings
camohmatbonynpbpMdem;d whichywlap Hexgrajyght oor lvymlwdelwmgyfrom 2106
e cycl aal ke be .substi.t
ciRPR SLoGB N it PRIty At il g iR Rlopay
a cycl oal kenyl -al kyl - group in which the cycl oal kenyl
and alkyl noieties are as previously descri bed.
“Kxdiph argrowy of pat € mgrammgiqmqjg@s@ @b@nqu@pwb/ substituted monocyclic or

ng,gtgt::yg (Zg%oe n%ic%}l%i}pcha egx %F ?1%?{‘1( &qxlcaﬁ) on atoms preferably from 6

t® PO cabed hivnByBghiak Lph&@l%@hup}&hﬁ%@mm G:lnbbdﬁnent preferably phenyl;
bicyclic ring system of from3 to 12 carbon. ato

op (ibY asy esiopally é\bhsgtwt%ﬂ Barélalhb spuTatedrhicy s qromatic catbocyclic moiety in

mnocf@? ! anﬁr 651 %)ﬁil n%‘?t ggﬁalkgffyq;;%ijo%ﬁre fused together to

f&i‘r?%i Qﬁ@?&ts‘frluctu?é/ %Qf‘@s’%ﬂr&l@ﬂ@o ch?h eRfeMy1 or th@nyl. The aryl group may
cycl oal kyl group may be substituted by one of nore

bs whisttitutedk by oge oupsre spOstit@yd Igeaipky| al kyl " nmeans a

cycl oal kyl -al kyl - group in which the cycl oal kyl and

al kyl noieties are as previously descri bed. Exenplary
Mﬂ@ﬁdﬁﬁﬁ" EncAHs hﬁ)@‘yk-}zﬂk@h%ly bro@ip Okl pdichi the hllydi&nd alkenyl are as previously
cycl opropyl net hyl cyclopentyInEthyI cIoh Inethyl
dasrdibed-c Eseraplayy wiaﬁgﬂmy ggupTingluly Ffamlﬁlé %

-N(al kyl' )2 group in which alkyl is as defined above.

Exenpl ary di al kyl am no groups i nclude di nethyl am no
“anglatky®t Rydaasrianoaryl-alkyl- group in which the aryl and alkyl moieties are as

previously described. Preferred arylalkyl groups contain a Cq_4 alkyl moiety. Exemplary
arylalkyl groups include benzyl, phenethyl and naphthlenemethyl.

“Arylalkynyl” means an aryl-alkynyl- group in which the aryl and alkynyl are as
previously described. Exemplary arylalkynyl groups include phenylethynyl.

“Cyclic amine” means an optionally substituted 3 to 8 membered monocyclic cycloalkyl
ring system where one of the ring carbon atoms is replaced by nitrogen and which (i) may
optionally contain an additional heteroatom selected from O, S or NR (where R is

hydrogen, alkyl, arylalkyl, and aryl) and (ii) may be fused to additional aryl or heteroaryl
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"Hal 0" or "hal ogen" neans fluoro, chloro, brono, or
i odo. Preferred are fluoro or chloro. 30 "Hal oal koxy"
wore@n®1380 - 0- al kyl group in which the al kyl i SPCT/GB2003/003168
substituted by one or nore %Io atons. Exenpl ary
hal oal kyl groups include trifl"uoronmethoxy and
diflu r omet WD 2004/ 013130 PCT/GB 003/ 00316
g oy P DAt TR SPRYT F SURPIARI CHToS FBUS: PE g pymrolidive,

p¥ri@he, 196 [ife, PPt ﬂ’ﬁohnmaﬁd’ aile @by nad be Bitstituted by

i'ncl ude trlfluoronethyl 'Heteroaryl™ as a group or
opaott mofe subgfitoery eteuwst es: (i) an optional ly substituted
aromatic 5 nonocyclic or multicyclic organic noiety
of from5 to 14 ring atons, preferably from5 to 10

“Cly€18alREBTB mdafs Whicplodls Qubstifitedl Gdn-aroatic ngorﬁicpﬂ& or multicyclic
is/are element(s) other than carbon, = for exanp

rmgtswsig@rpon@wgg rit dpass one earbersgarhpn deulble b@i}é ﬁmé rb@uwg from 5 to 10
t
r@ﬁz ogtu P{%ﬁ;f E%rﬂﬁﬁg}% %ﬂng%o&ﬁ%ﬂ? u?@cﬁ&gl]}/é my L o%s hhaad! y(':yclopentenyl

ch¢laidx¢hyl ori cydiohéptemyl] Thd éaymimﬂwlnyl group ﬂmylhedubmtht,ed by one or more
I sot hi azol yl, oxazol yl, oxadiazolyl, pyrazinyl, 10

sphstiEueaL BIYPS- pyrazol yl . pyridyl, pyrim dinyl,

pyrrolyl, quinazolinyl, quinolinyl tetrazolyl

1,3, 4- thladlazolyl thlazolyl thlenyl and trlazolyl
“qycduptkenylalkyl”ameapt 2 ayaloblkesylbkylt @raw ippawhidhaieycycloalkenyl and

ol 1S B A UNIO LY ST GRSy Sy WA groups include
?éleﬁ&té}{yﬁnémfe @yéleﬁéaehﬁrmetu@l bpEyRIGhpHplirketByIr UCt ur e

exanpl es of ° such groups i'nclude pyrindany groups)
The heteroaryl group nay be substituted by one or

TR G B Sednt el ap RO R sttt gf%ﬁae?fm%ga%y}lg}lggg%@a@c  ring system
AlfFan3glto 1P0dagldneaomE eﬁ)@ﬁermya‘ﬁioﬁw&ty 8desledr Mefhs, and more preferably

Exenpl ary heteroaryl al kenyl groups incl ude
froym Byl Ceearbony poard Byemplgiyampyecycho qullé%llé}']o‘a?%ﬂ @ekuge cyclopropyl,

cﬁgl?@?ngglr g?&lan%?gﬁc; @&%{Delp églr’gkgboc rcgoaa 1%‘? L&{‘lgxay be substituted by one

dleses siiedtuehr @baps. ed het er oaryl al kyl groups contaln a
| ower al kyl noiety. Exenplary heteroarylalkyl gr oups
i ncl ude pyridylnethyl. 25 "Heteroaryl al kynyl" neans a

4&%1%5 {ky2l ey & cPEI0MRy ﬂa{lkyyhsﬁqsug e vtrlﬁél@ rt@@rcybloalﬁsil and alkyl

a’kyny? noieties are as previously describ
Iﬁnemml axw abaireviowsly | édsmebgd Iepremaparyi mpmgqs@hc cycloalkylalkyl groups

BT 5 SHE ST PRI 1) Ryt

30 ring nenbers whi ch cont ai ns one or nore heteroatons
selected fromO, S or NR (ii)
“Dialkylamino” means a -N(alkyl)y group in Wthh alkyl is as defined above. Exemplary

dialkylamino groups include dimethylamino and diethylamino.
“Halo” or “halogen” means fluoro, chloro, bromo, or iodo. Preferred are fluoro or chloro.

“Haloalkoxy” means an -O-alkyl group in which the alkyl is substituted by one or more

halo atoms. Exemplary haloalkyl groups include trifluoromethoxy and difluoromethoxy.
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optionally substituted partially saturated nulticyclic

het erocar bocyclic noiety in which an aryl (or
whedoaooHByl ring) and a heterocycl oal kyl gr oupP&r/€B2003/003168

fused together to forma cyclic structure (exanples

of such groups include dihydrgbenzofuranyl, i ndol i nyl

d WD 2004/ 013130 .PCT/ GB2003/.003168
caﬁ%@@%&}’d%@ﬂﬁ ﬁ]&@?lﬁw grﬁ}lg u‘}%@fh 1§ isiuf)itltléte%&m §5% k%}l m&;eoh%lo atoms.

AT Aodi0y15 R TRIDE ARGy 1. cont ai ns O(=0) NR
Eg%gfﬂ%?\l@%& IJ(‘éer;(an'pl es gf such groups include
succi nimdyl and 2-oxopyrrolidinyl). The

D00 5L 32t o PR Il BRSL L) h SNy e romat
n{BRBER1R of Sl GRYE lofeinkyhombkyt fro@roten 4i ingnitbsl, prbferably from 5 to

het erocycl oal Kyl and al kyl noieties are as previousl¥
1@ eingratdas] in ‘wWhiskeoneadriyore of dhexring aiopsrit/arssclepemiesy other than carbon,

ot herw se. specified, an.ali | 7 L
o PR P S ERERSBT 4R gty
bERoREFDIAL Obnzitiazohg, (eakefuranyl. bemmttisryl, ety impdaaplyl, indolyl,
(n-pro yf or isopropyl). or butyl S -but yl | |SOQ§%¥I10r vl
indetigingl, y iseuesalyl  isoqipdlinybe drqtiarq 9> a@@éﬁltyébloéa qlyl, - pyrazinyl,
nean Lol QOL:Gal OF 1:1 OX| i 1.0l griabk
pglgt?z%ﬁnyghﬁﬂlx%dg?lﬂ %gh&%h éﬁmgédﬁlﬁ}gb?%g{ﬂ E CEJ aalrzﬁlélg}gh i&l?lggl:nﬁll, tetra.zolyl,
léB?Pﬁﬁﬁcﬁ%cﬁylbaﬁigzcﬂgglg!thﬁeﬂﬂ amil tn’}azagd gksupsh a(iri)‘ran_ec;ntiogalﬂy yubstituted
acceptabl e acid addjtion salts. For exanple, (i re
At HEeR T MYt PR IearPogbTHe LS Shidppehetibaryt and a
cgﬂg%ﬁlc(%{] ({}Hfbﬁ}lﬁeflﬁrgrg 9| Bseeab Bt t8 FQUPS cyclic structure (examples of

I'call'y atceptabl e basSe addition salts that
suatygioeps mched pyricdangbgroopi)ufle hateroaiys gionp nesal ki whstituted by one or
magnesi.um and ammoni um salts, or salts with organic
SRSHUEHEHOURY g et hyl ani ne, N-met hyl - gl ucani ne,
di et hanol am ne or am no acids (e.g. lysine) and the 20
l'ike; (ii) where a conpound of the invention contains
“Hleteasirglatieoply means b hgtereanylatkenyl- gpein which the heteroaryl and alkenyl

har. ticall ' it h .
TSR, 8, 2 L M Dbt s it
mhesehRhesandaseliplalisl. citrates, lactates, tartrates,

mal onat es, net hanesul phonates and the |ike. 25
"Prodrug" neans a conpound which is convertible in

Y, 90$‘¥la ARl JRER oagﬁ'—a@kylby roly S QUi She heteroaryl and alkyl
reductron - or oxidation) to a coﬁ%o nd of formula (1), |
ihsietiexagpdsepranioasty atescritredd r Bigfafedahatenpuylatidyl ofrofips ennitain a lower

| t ai_ni d b tible b
W E G, ERPRBRY B R B RGeS ho) o
esters of compounds of formula (1) containing a

hydroxy group, are for exanple acetates, citrates,
‘hetdratrebalkynalt magaps 2 heteroaryl-alkynyl- group in which the heteroaryl and

alkynyl moieties are as previously described. Exemplary heteroarylalkenyl groups include

pyridylethynyl.

“Heterocycloalkyl” means: (i) an optionally substituted cycloalkyl group of from 4 to 8
ring members which contains one or more heteroatoms selected from O, S or NR; (ii) an
optionally substituted partially saturated multicyclic heterocarbocyclic moiety in which an
aryl (or heteroaryl ring) and a heterocycloalkyl group are fused together to form a cyclic
structure (examples of such groups include dihydrobenzofuranyl, indolinyl and
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30 mal onat es, oxal ates, salicylates, propionates,
succi nates, funmarates, nal eates,
woreiohplase- bi s- ( 3- hydr oxynapht hoat es, genti sat BGT/GB2003/003168
i set hi onates, di-p-toluoyltarfrates,
nethanesulphonates et hanesul phonat es,

nesul nates t ol uenes hon S . .
G BT GReRy P L SR Dt RSP Rolrhot Ifeh riBgdRgpers which
L ac YBghnfe2 0P 4dh18b3Ps include succinimidyl

aﬁg?%%B 9 %03168@i£?J0f fornullgt@e (1) cont%in?;g Y
amh@bnwpylgmlwpylha?jhmbetemvelmﬂkbll grokp 1h3r b@|syb,ﬁt%utied1 byj gug or more

hF B@garent nol ecul e [ Exanpl es of ester prodrugs

8 Ho¥8"fescri bed by F. J. Leinweber, Drug Metab.
Res., 18:379 (1987)]. 5 "Saturated" pertains to
conpounds and/ or groups which do not have
“Hgﬁemcbalﬂcwkaﬁwl’aomaes bdndlseigiocEdpals-akyln orErow piiy which  the

R R A LS N e

heterocycloalkyl and cyclic am ne nay be substituted
one_or_ nore substituen Uit abl

b@‘tvpro alyl”s a%h &t SOUR APLADS HEsy é)t]é%wse( %’)eﬁl 1edcen @%@p@tc hydrocarbon

g%@%&ﬁc@% bé %Eg}na r%f"hgaﬂ Héﬂaﬁ%% g%rbor;/ a‘éor?ésa Imo’)[(h; chain, i.e.
nfethyd, ethy®;-prahi2 (O-pjapyhdidigdrsens OT)HU‘[Y@ - gutyl BODHS) or tertiary-butyl).

al kyl sul fonyl (e.g. -S02CH3), alkylthio (e.g. - SCH3),

am no, am noal kyl (e.g. -CH2NH2), aryl al kyl (e.g.
"P%@etﬁfcaﬂfﬁ?@eﬂd@kpﬁh" meﬁﬂ@enﬁhysﬂil@él&ﬂgwfltﬁﬁc&le'%ﬁally tolerable salt

hal oalkoxy e.
ahdl inaluky, when gappr@]ﬂ&)ﬁe a(yﬂace(vélcglly -aceeptae -lEsp )tlon salts and

D BB 080 B S AR TE ey gy oo

1ﬁ\%§1bﬂn@bﬂ1tﬁmss%h§t ok Utn@fle Watillical deovps, i@l aadalopley carboxy groups,
hal ogen, al kyl or_ hal oal kyl ), heteroaryl O%I on
phattsAckutinady wcm‘taleekba@y iicmasuisx jhat HBdYo JEntorge ypclgqle sodium,

BRI S O s A i, o

a@,%iéthgﬂaﬁ@ne(, EJ -glet}hﬂi-l@hm@irfkd?)heﬂmmbkahmwblaammo acils Qe g. lysme) and the
, heteroar Y. cyclic .amno . g. .
hrk@r pﬁowhﬁé)a C%}F’W‘&E‘\;O thetiayeiop) cowipins %Wﬂ? @&&yuch as an amino

g{rﬁu&g méé/éuﬁ%%(%y CLptdMRd SRRIMARbE YD YthaCORBOWRAforRikd include

ventl on exl'st 1n one or nore geometrl Ca|
hyrltdchhin,deﬁ rhardtqumrdles; phogthatts.casciatesoettrptes, lagiates, tartrates, malonates,

f or cluding but not limted to cis-
né‘ﬁ : n‘glﬁé %?Sr?gﬁﬂﬁeﬂéﬁhd Z-forns, R, S and
i neso-forns, keto-, and enol - forns Unl ess ot herw se

stated a reference to a particular conpound incl udes
“Frodragie meassompmpom midich otogupthbleriacdra By apdabalicrseans (c.g. by

lggrog%sggfrgéuc 10F1r0r O)&Y}Eh%{og) fPRr. 881rp M Fof Hﬁﬁuiag @ r €8dple an ester

prodrug of a compound of formula (I) containing a hydroxy group may be convertible by

hydrolysis in vivo to the parent molecule. Suitable esters of compounds of formula (I)
containing a hydroxy group, are for example acetates, citrates, lactates, tartrates,
malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates,
methylene-bis-B-hydroxynaphthoates, ~ gentisates, isethionates, di-p-toluoyltartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,

cyclohexylsulphamates and quinates. As another example an ester prodrug of a compound
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m xtures by the application or adaptati on of known
nmet hods (e.g. chronmatographic 30 techni ques and
wOo e@npstiad | i sation techni ques). \Wiere appropri BCEGB2®B/003168
i sonmers may be prepared by the application of
adaptation of known nethods ( . asynmetric

o i e 0P 9828%?%@% 75 b5t iystt b vivo to the
pa‘?&ﬁfxﬁ&é&ﬁe ?Est%%w@&te%te@ ﬁ)cﬁ'ﬁ‘%%%é ﬁﬁ)ge dbetievd byWer g didweber, Drug

Is aryl or heteroaryl subs uted by one or nore

MetaboRbky18: @?9)@1987)]3& d haloalkyl 5 group is
preferably selected fromtrifluoromethyl. Were RL is
aryl or heteroaryl substituted by one or nore

“DakaRIK Q¥Maidk ddREmpSdd dndlo? Hrk@sywhichuld h& Hakefaay alathon-carbon
sel ect ed fron1tr|FIuoronethoxy or difluoronethoxy. R

dorie bends ior girhpn-gatbep iréde hendspt i onal |y substi t ut ed

phenyl. Preferred groups for RL 10 include phenyl or

4- nethoxyphenyl Rl may al so particularly represent
TH@Q:%!&R)& loyip$ Wefsired W6 above) mamiehy, iacylh hbter(mayly Icycloalkyl cycloalkenyl,
prefera optignal |y substituted |n1d

h¢tgr@ﬁﬁpé@alw angxeyglia 2BHRA may b Fubitipted quna.qmoretsw%ﬁ%m groups.

d f -
ﬂb le %&%}1@% lslméjc megﬁyﬁcﬁlggr%r Ib%?é ‘%Jr_lgg?llr{é)r alkoxy ée,g, OCH3),
alRXiydﬁH@;‘n?V*e g. p—@'(*@)ﬁ‘wﬁlﬂ)y al%ylafﬁu‘i’@(é’é YINHGHPY, raﬂ@ﬁ’én)éﬂli%xy (e.g. -O-

2-pyridinyl and 2-pyrimdinyl. In one enbodinen
CH§ 0P} iafkyullfynys Ul |-S®®I§)4alkly’lsdﬁ‘ém}lyde g. RBehERY) ywikylthio (e.g. -
where R is heteroaryl, is preferably attached to

SCHi),t fnhiawy bmdaalify] qé.gf e@HgNHzQ | grylabion dergi aCHoPhmy -CHp-CHp-Ph),
carbon atomof R1l, and in one enbodi nent via a ring

cyrmobaiplkylemivhi(cl 8(GHdjladenhalpo halgalkexpdegm-OCF3 or -OCHF),
Preferred optional substituents inclu e, al ky

el ek koo - e a2l Pyay. péogm% gitro. Tn one

R B S L RSB R W oty

s@istut@f Wit :ﬁk@;@' Miald‘éﬂko%gl hilobaH, RIEAYor Dl Pk 1Y) rlﬂtdr&aryl (optionally
substituted as  descri bed herei nabove. Part’i cul arly

sw:seﬁmdr erditls ubkexyt Ueateatkotive halggeal lajkyl andaloalkyl), heterocycloalkyl

het er IaI (ﬁé}ﬁ? Myr 3l gglf%gﬁlphﬁi]y] P8 eI, SO,NHCH;),

a@- l&ﬁﬁi)y(b'g ﬁ@QHﬁisMh)honylammo (e.g. NH802CH3) heteroarylalkyl cyclic
JYtrlquoronet -IFLlnldazoI 2-yl, pyridin-2
aming j(g-Bu dn@rpinshmﬁéx [EYLoXH- BStErRaBIag. yfrrylalkyloxy @ g benzyloxy) and

pyrazol - 3-yl, 2-nethyl-2H pyrazol -3-yl,
h%?%g%ﬂyky&§5ltrifluoronethyl-l H pyrazol -3 -yl,

2-methyl -5 -trifluoronethyl-2H pyrazol -3 -yl
(%)Ir_;g%i%; %%}rt@:éé%‘}:mlgé %rlg(agrlz%ﬁsd‘f _éX;(;pe or more geometrical, optical, enantiomeric,

d%ﬁfé%dﬁi@r{c]arﬁ tﬂt@fﬁ@ﬂb 3&&ls; Rictuding Bt doR 1iRRREAE &= ¥hd #3Rs-forms, E-

may particularly represent hydrogen.
and Z-forms, R-, S- and meso-forms, keto-, and enol-forms. Unless otherwise stated a

reference to a particular compound includes all such isomeric forms, including racemic and
other mixtures thereof. Where appropriate such isomers can be separated from their
mixtures by the application or adaptation of known methods (e.g. chromatographic
techniques and recrystallisation techniques). Where appropriate such isomers may be

prepared by the application of adaptation of known methods (e.g. asymmetric synthesis).
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WD 2004/ 013130 PCT/ GB2003/003168 13 Wiere R2 is
al kyl, said al kyl group is preferably selected from

wo omen013Bkyl , preferably nmethyl. Wiere R2 i s BCRGBY03/003168
sai d al koxy group is preferab sel ected from | ower
alkoxy, preferably met hoxy. ere R2 i s hal oal kyl,

S hal oal k ro er.abl ected from
Wi ﬁf%?w@t%ypglaéﬁpﬂwaﬁ D HEU s eyt are deseribed
béigdependent |y sel ected fron1a|ky|, al kenyl , al kynyl ,
aryl al kyl, aryl al kenyl, aryl al kynyl, heteroaryl al kyl,
het eroaryl al kenyl, heteroaryl al kynyl,
cycloilkylalkﬁ cycloalken | al kyl ,
WhereRbds atvbar hetpropizy substifujed by, etl%%lalpgﬂ haleglkylggpygs said haloalkyl

| oal k he 1
SENBoth REPEDRG SaRGCkel e T B MPoRatac ¥l 8fa heteroarl
s@&slﬁ}qted B §5L5:aR0% HaRMBloxy Brdis, sall BAISAIROLY ordBb IyprefREably selected

I'n one enbodi nent; R4 and RS are |ndepen ently
ﬁ@ﬁiEﬁh@dmmwﬁmmﬁﬁydhﬂgﬁnnwﬁbkyI al kenyl, 15 aryl,
aryl al kyl, cycl oal kyl cycloalkenyl, cycloalkylalkyl,
heteroaryl, het er ocycl oal kyl or heteroarylal kyl; or

tlh{nég ‘i/“y}lg?ﬁ%%%é[&?}étng’ﬁtﬁgﬂaﬂx dﬁ)(l&%jﬁtgtregr%}{égglp:gn@ ent Fd groups for Rl

nfcﬁhd%qiheﬂylfdrqnmbmdkngﬁﬁyl. al kyl, al kenyl, aryl,
aryl al kyl, cycl oal kyl, cycl oal kyl al kyl , heteroaryl or
heteroarylalkyl or the 20 group -NR4RS5 may form a

S e o bt Bl SSUBR sty PR, preferabty
ﬁ!’)l?dfl@rsﬁj@itﬁuﬂeﬁ\iﬁ[daﬂbl V |1sox§£cﬁf/le baduiyzole] Wbﬁolyl??whdlnﬂn thienyl and
nmbodi nent, R7 is al kenyl , al ky

pariytidingle mydre m@ra@bkyntwnallyrﬁ@b@rtb@dyrraqia@ylyl pyrazolyl pyridinyl and

pgge}fxﬁci}g?llk E%@]Icg‘(a% -1‘m1!'1I 2}{1 %f ly dliwcﬁﬁ%}%daj lelmldmyl In one

eﬁfb@ﬁﬁﬁdn@ q{bﬂbﬁﬁbﬂﬂm subRitutes] Lsuﬁaﬂ‘azdlylt Efbfh‘ﬂblanwhhﬂeyl{ is heteroaryl,

alken or al kynyl group 30 prefera an al ky] or
mfyw r%@ﬁheddpéh%mmy EENP ot ARV 8{515 bsrEt é.ﬂalmrbon atom of

1{31.3% }i m H‘#lélﬁ) g LY, n§g“ Babbd Yide vAKcIP ‘i‘se ad Ecéﬁ}@ k& %eteroatom

gfoups se ron1ary het eroaryl, cycl oal k
PEﬁ@ﬂfécDmﬁﬁalpmﬁ%ﬁ&%malkﬂl{p@cﬁa&l lksimrl alkyl) and haloalkyl
het

(pqeqﬁgr Cyg}l%%lg)k € l@/l) %ere the oc(tlongl bsB[uent 1S élEsl the alkyl may be
substituted, preferably by aryl or heteroaryl which in turn may be optionally substituted as

described hereinabove. Particularly preferred substituents are arylalkyl, and

heteroarylalkyl. In one embodiment, R! represents 1-(2-phenylethyl)-1H-pyrazol-3-yl,
1-benzyl-1H-pyrazol-3-yl, 4-trifluoromethyl-1H-imidazol-2-yl, pyridin-2-yl, S-trifluoro-
methyl-1H-pyrazol-3-yl, 1-methyl-1H-pyrazol-3-yl, 2-methyl-2H-pyrazol-3-yl, 1-methyl-
5-trifluoromethyl-1 H-pyrazol-3-yl, 2-methyl-5-trifluoromethyl-2 H-pyrazol-3-yl,
1 H-pyrazol-3-yl, pyridin-4-yl, 5-trifluoromethylisoxazol-3-yl, 3-methyl[1,2,4Joxadiazol-5-
yl, or thiophene-2-yl.

R2 may particularly represent hydrogen.
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C(=0 - NRAR5, -NR6-C(=0 -0R8, -NR6-C(=0) - NR4RS5,
NR6- SO2- R8, -OR8, -SORB, S02R8 and -S02-NR4R5. In a
w@aootiocuBar |y preferred enbodi ment, said al kyl PCHGB2WSI003168
or alkynyl group is substitu*id by a group sel ected
fromaryl, heteroaryl, cycloa 5 cycl oal kenyl and
het er cycl oal kyl , and optionally furt her substit utﬁ
\wr@Rér isudkd e baid tadley] @@W%@r@fe@a&g}y seleptegtyirqqrdpager alkyl, preferably
el Wi X Célko%malé(al%gmg s prﬂgeea%bﬁ@lﬁ%t?d Sigglower alkoxy,

p@?ﬁgﬁgw}gﬁf{%ox%%e}a gﬁ)lls 13 O%Z(Hbl saba‘? haal i{hle{gro@li)e g%fg]%bly selected

ﬁ%ﬁhﬁﬂhbﬂh&ﬂh y a group selected from - CX =Z) - NR4R5,
R6-C(=2)-R3, -0 C(=0-NR4R5, 10 -NR6-C(=0) -OR8 and

-NR6 C(=0)- NRAR5, and in one enbodi ment from
Z) - NR4ARS d -N

in i coanment. R g RSB GeR & %f %ﬁrawaggyl efkef, allynyl,

| ndkgg 6}2 Fﬁfnsgﬁﬁ%t y r ﬁét@rroéﬁhéikw %Eﬁék&rﬁﬂlk@ﬂﬂ Iﬂ@tefﬁlfa@ylalkynyl

from drogen. In a
cpeledlleylakgl, enjzxddalharyllalk)dn mﬁermycmlkg/ﬂaikqi reaiyl, b]@eteroaryl cycloalkyl,

sel |y substituted aryl,
C}ﬁ‘éf’é}c‘ﬁé’gﬁég é Béjg}?]oal kyl or al kyl (preferably C1-3

al kyl) 15 substituted by optionally substituted aryl,

het eroaryl or heterocycloal kyl, and preferably froma

Ry rémb()@irﬁaﬂm B aa8 Rfehienadegeadeithbeliated fromaalkyl; theferably lower
enbodi nent , may be substituted by a group X defined

afkat, mfsmbbwneml ‘Prrﬁﬂéﬂe enbodi ment, Rl is selected from
3-pyrazolyl substituted by an aIkyI group (preferably

a Cl.3 al kyl group, particularly methyl) which is

IR BHéEh{bHHl%npyR‘aand R8s NFABSendeh E’el&ftecﬁfroﬁl%oéﬁ48§yl alkenyl,
group, preferably by a -( -NR4R5 group. In th

aeythediateyl; cyclRdkyls cpeledlbemtd] gydhgadkdaléml, heterediyls heterocycloalkyl or
enbodi nent, R5 is pref bly opt| onal |y substituted
hateydarylatket; er dagr group H&R‘gﬁg &z foram R gy olisranaingy |

(particularly nmethyl or ethyl) substituted by

opti onal ly 25 substituted aryl, heteroaryl or

%%%[t@ﬁ}\éﬁ{l@@lhgéfdlmeﬁpﬂ"f BLERS rﬁ@ kﬂﬁe defitlP Eélé&&ﬁﬁjo?h hydro gen, alkyl,
Su

stituted aryl, heteroary et erocycl oal kyl .
allteingl, emypodiyialkyl, cyﬁealhylkwclga,ibskaﬂwehﬂterpwb péﬂﬂéteacmrxlalkyl or the
present%%j the 1-position of the 3-pyrazolyl. Thus, in
men fornra cydisasyetit s 3- pyrazolyl and the
conpounds of the invention are represented by formula
(la): WD 2004/013130 PCT/ GB2003/003168 15 H | NOH

o & furh& embodiment, R4 and R? are independently selected from hydrogen and alkyl

(preferably lower alkyl, preferably methyl).

In one embodiment, R/ is alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl,
heteroarylalkyl, heteroalkylalkenyl, heteroalkynyl, cycloalkylalkyl, cycloalkenylalkyl or
heterocycloalkylalkyl.

In a preferred embodiment, R! is substituted by an alkyl, alkenyl or alkynyl group,
preferably an alkyl or alkenyl group, preferably an alkyl group (preferably Cis alkyD),
optionally substituted by one or more groups selected from aryl, heteroaryl, cycloalkyl,
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NNNGn NAr R4 (la) in which Ar is optionally
substituted aryl, heteroaryl or heterocycloal kyl; Y

WO 2008013388 or al kyl, preferably H 5 Gis CO opCBBGB2003/003168
preferably CO R4 is preferaPALy H nis 0, 1 or 2,
preferably 0; and inis 1, 2 3, preferably 1. 10
In a further enbodi nment, is sele

C@I%lkqwdx: lsdterggﬂéqalbdt bﬂdrbyyaa—:ﬁ?(alkb] %Bgo dﬂRg{{Ef HNRH-L6T9-RS, -O-
Céu@m&‘*a AT SR R DY “‘;@%@ $3rRS, GRS, -SORS,

5 |S£&efera I}/ sel ected from optignal

andutS&p-NRJRY . Iha mertisalayly mﬁ@nﬁétee?b@éw%amf plkyl, alkenyl or
and from al kyl gpreferabl a ?45 prl)1
alkypgk igfQipeds SBYSUSHES dnald ﬁr%labéeff?%t g""&r%W eteroaryl, cycloalkyl,

|.0al

o B e g L S RGNS g Rp sclected
ol s 18Hhed), ner(g(rzghmmmds Nit4rhe NRbarEzprSar e0- C(—O)-NR4R5
representéd by fornul a (Ib or (I : H N-(]—| NOH Y
SRE-G=0)DIBO RIR6A(EHNRARY, N- NMRO-BOF RS, ~ JORK; -SORS, SOR8 and
Ar---J n (Ib) (1 c) in whi ch Ar and Y are as defined

gm%@ Th'y figthés pefé@feddemiid@hentabdiyl alkyl, Ak&ll ot alkynyl group is
and R4 is hydrogen or alkyl, preferably hydrogen.

slrnékgﬁ’@g% E? Og%g@? cl)ér“@w frm‘ﬁo R4R5 bye6. vk B 0n-& (- 0)-NR4RS,
_NR6-C(=0)-OR8 and -NRO- C(—O)-NR4R5 and in one embodiment from -C(=Z)-NR4R>
and -NR6-C(=Z)—R8, preferably wherein Z is O, wherein R4, RS or R8 is a cyclic group as
defined herein and/or preferably wherein R* and R® are independently selected from
hydrogen. In a further preferred embodiment, an R’ or R® group may be selected from
optionally substituted aryl, heteroaryl, heterocycloalkyl or alkyl (preferably Ci3 alkyl)
substituted by optionally substituted aryl, heteroaryl or heterocycloalkyl, and preferably

from a group -(CHy)p-Ar as defined hereinbelow.
In a further embodiment, R' may be substituted by a group X defined hereinbelow.

In one embodiment, R! is selected from 3-pyrazolyl substituted by an alkyl group
(preferably a Cj.3 alkyl group, particularly methyl) which is substituted by a —(CO)—NR“R5
group or a —(SO;;‘)-NR"R5 group, preferably by a —(CO)—NR4R5 group. In this embodiment,
R, is preferably hydrogen. In this embodiment, R’ is preferably optionally substituted aryl,
heteroaryl, heterocycloalkyl or alkyl (particularly methyl or ethyl) substituted by optionally
substituted aryl, heteroaryl or heterocycloalkyl, and preferably R’ is optionally substituted
aryl, heteroaryl or heterocycloalkyl. In this embodiment, the alkyl substituent is preferably
present at the 1-position of the 3-pyrazolyl. Thus, in one embodiment, R! represents 3-

pyrazolyl and the compounds of the invention are represented by formula (Ia):



WD 2004/ 013130 PCT/ GB2003/ 003168 16 NNOH Z H X N-NH

SO (lId wherein the group Xis selected fromthe
w@e@yp1aensi sting of optionally subst i tuted arBCT/GB2003/003168

optionally substituted heter o% optionally

substituted heterocycl oal kyl C(O) NRAR5, 5 - NR4RS5,

-NR6- C( O - R8, -NR6-S02-R8, CR8 - S02- NRARS and al kyl

(preferably C1_3 al kyl) substlt te\ by Na-gjs oup

sel ected from optional | ¥ S yl, optionally

substituted heteroaryl, (e} aIIy'Ssub |tuted

het er ocycl oal kyl , C(O) NR4R‘3\I -NR4R5, -NR6-C(O) - RS,

- NR6- SO02- R8, -028 and -NR4AR5 wherein R4, R5, R6

and R8 are as pre Befined. In the group X, R4

and R6 are prefer 'y el ected from hydrogen and 10

al kyl , preferabl rhydr‘ggé and R5 and R8 are

preferabl y selected from opt I(g aI 'y subst ituted aryl,

het eroaryl, heterocycl oal kyl al kyl (preferably C1_3

ifhkiydh) Asig b@tibﬁallyesdbmtuted) ptyil dresdrbayry sartietaroayichaillany | |,

het er oaryl _or g}é‘{a@g}(’:ﬁcl oal kyl . The group X is

Yois e hgryplkd gpr Fom - ( CH2) nCONR4(CH2) mAr, 15

) - (CH2) NNR6CQO( CH2) mAr

E% O?g%gﬁé%% . - (CH2) nNR4( CH2) mAr
R(lﬁihal&faﬁm@-ﬂz)rrm and 20 -(CH2)nAr; Ar, R4 and R6 are
as defi e; isO 1,2 or3; and msO0,1, 2, 3or4.
I?’Qol’ﬁ%ﬁepr@@r%ag’& , the value of in in the group X

m%sngfg%rggmgl and this is referred to herein as
group X1. 7 In the conmpounds of fornula (Id), it is

preferred that X is group X1. In an alternative

IPn%ngqu ﬁng)Pgl meni?plr% E Iae@ého Rﬁ?a%g’r Q‘;?lz?snﬁfte& %9 an alkyl group

(preferably a Cy.4 alkyl group, preferably ethyl) which is substituted by OR® or NR*R’. In

this embodiment, R® or R’ is preferably selected from optionally substituted aryl,
heteroaryl and heterocycloalkyl, and from alkyl (preferably a C;.3 alkyl group) substituted
by optionally substituted aryl, heteroaryl or heterocycloalkyl. In one embodiment, R* is
hydrogen or alkyl, preferably hyrdogen. Thus, in this embodiment, compounds of the

invention are represented by formula (Ib) or (1c):

H
/ \ N\OH y \(Y@\(N\OH
Y // \ ) S S
N—N N—N
ot eyl
! ArM
(Ib) (L)

in which Ar and Y are as defined above;

m is 2, 3 or 4, preferably 2;

nis 0, 1,2 or 3; and

R* is hydrogen or alkyl, preferably hydrogen.

In another embodiment, compounds of the invention are represented by formula (Id):
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WD 2004/ 013130 PCT/ GB2003/003168 17 H N\1 NOH S
(X)g O (le) wherein X is as defined above, and may

wheotatashed at either the 5 or the 6 positi onPGf/GBR@®3/003168

pyridine, preferably the 5-po§'tion; and 5 q is either
1 or 2, preferably 1, wherein é)referably Xis -(CH2)"
CONR4(CH2) Ar, preferably wherein nis 1, and
preferably wherein R4 is H, | nalﬁebntive

enbodi nent, R represen 2-1m yl 5ﬁd conpounds
of the invention 1& \eﬁepregent by formula (1f):
H NNOH Y SNHO Xy +NH wherein X and Y are as

- defined above, particularly wherein Y is H or alkyl

(ﬁref erably methyl). 15 In aidal ternative embodi nent,

wibgrcin GInEPED 0 9 sl P, (P (ENEF TS RNE FE OBRGUY opaituted ary
repl aced by H. | | t [ r ' R
oS oS herpp | BB, TSN BReRRict i CURNRARS,
—%ﬁ@vj,e _ﬁﬁ@_ﬁéﬁ_‘ﬂs‘?%ﬁ)ﬁ_g‘@z{ﬁw -Ebﬁg,g)-SOE!NINIﬁ' & aﬁgll ('preﬁ’erably Cia

alkyl) substituted by a group selected from optionally substituted aryl, optionally

substituted heteroaryl, optionally substituted heterocycloalkyl, -C(O)-NR4R5, -NR4R5,
NRS-C(0)-R8, -NR6-SO,-R8, -OR8 and -SO5-NR4R5 wherein R*, R’, R® and R® are as
previously defined. In the group X, R* and R® are preferably selected from hydrogen and
alkyl, preferably hydrogen, and R’ and R® are preferably selected from optionally
substituted aryl, heteroaryl, heterocycloalkyl or alkyl (preferably C; alkyl) substituted by
optionally substituted aryl, heteroaryl or heterocycloalkyl. The group X is preferably
selected from:

~(CH)aCONR*(CH,)nAr,

-(CH,)ySO:NR*(CHy) A,

~(CH):NR°CO(CH,)mAr,

-(CH,)uNR’SO2(CHp)AT,

-(CHz):NR'(CHo)mAr,

-(CH,),O(CH)mAr, and

~(CHp)pAr;

Ar, R* and R® are as defined above;

nis 0,1, 2 or 3; and

mis0,1,2,3or4.

In one embodiment, the value of m in the group X is 0, 1, 2 or 3, and this is referred to

herein as group X'. In the compounds of formula (Id), it is preferred that X is group X!

In an alternative embodiment, R is 2-pyridinyl and compounds of the invention are

represented by formula (Ie):
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H(lg) wherein Xis as defined above. WO 2004/013130

PCT/ GB2003/ 003168 18 In an alternative enbodi nent, Ri
WO e@resasd s 2- pyri m di nyl and conpounds of thePCT/GB2003/003168

invention are represented by,;ornula (Ih): H N

NOH S (X)g NO 5 (Ih) etein X and g are as

defi ned above, and the substituent X,,s attached at

either the 5 or 6 position o e pWipidine ring. In

t he conmpounds of the inyRnti iculFarly as

represented by forgﬁla 10 aryl is

pref erably phenyl; d yl is preferably quinolinyl

(i ncluding the Noxide),™ soquinolinyl (including the

N- oxide), pyridyl (includinﬁ$§he N- oxi de),

oxadi azol yl, thiadiazolyl, i aazolyl, i ndol ylI ,
whBRaz®l ¥ bs deffiad soveranbenaobalatailied atgither the 5 or the 6 position of the

het erocycl oal kyl is preferably either (i) an
rypdinematiespbbubeirasitoa a2t urated multicyclic 15

het.er r o ] ety in which an aryl or
qﬁ%@§F§§?§?=§%%%E§%gpa het erocycl oal kyl group are
whegsd frogeiherXt & F(CHR)LC ORI (CHL34Aw cprefesgblyrowberein n is 1, and
preferably dihydrobenzo[1, 4]dioxinyl, or (ii)
pisigablahepsin st t ut ed on nitrogen by aryl,

aryl al kyl, heteroaryl al kyl or heteroaryl. The

optional substituents which may be present on the ) )
Tty blternetier embodimont, Ré trereseyts| oihidgdolgoang reompeunadseof the invention
preferab%ybgflec’e from hal ogen, CF3, OCF3, alkyl,

ALEHGPIGRTH ARty - aryloxy, aryl, cyclic anino,

het eroaryl, al kyl enedi oxy and i nosul phonyl . The

het eroaryl or heterocycl oal k / 3 oupNrepresent ed by Ar
may be attached thrgug n om or in an
alternative enbodinent\{s at t athed rough a

het eroatom e.g. 1- 25 zolyl or 1-piperazinyl. In

one enbodi nent conpounds of the invention are:
5-(4-trifluoromethyl-IHimdazol-2-yl)-thi ophene-2-car
boxylic acid hydroxyam de; I

wherein X and Y are as defined above, particularly wherein Y is H or alkyl (preferably
methyl).

In an alternative embodiment, the compounds of the present invention are represented by

formula (If), wherein Y is CF3 and the group X is replaced by H.

In an alternative embodiment, R! represents 4-imidazolyl and compounds of the invention

are represented by formula (Ig):

H
v AN MNoH
s
N
H

(I2)

wherein X is as defined above.
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5-(1-benzyl -1 H pyrazol - 3-yl ) -t hi ophene- 2- car boxylic
aci d hydroxyam de; 30
w®k2(odophianet hyl - | H pyrazol - 3-yl ) -t hi ophene- 2- ce€GB003003168
aci d hydroxyam de;
5 pyridin-2- yI-thiophene 2- cay%oxylic acid
droxyam de 4/ 0131 CT/.GB20 03168
5 CEON BRGNS o PR e B S de Eap g A tmvention
m@@&&gmnﬁglngﬁﬁmgqglprodrugs of such conpounds In a
preferred énbodi nent conpounds of the invention are: 5

5-[1-(2, 3-di hydro-benzo[ 1, 4] di oxi n-2-yl met hyl ) - 1H-pyr a
zol - 3-yl]-thi ophene-2-car boxyl ic acigl hydroxyam de;

5- (5- phenet hyl - 1H pyr azol - / \hl ofNregg- 2- car boxylic
aci d hydroxyam de; N

5pyr|md|n2yl-t&)8 enéJ2- car boxyic acid

hydr oxyam de; N

5-(1-benzo[ 1, 3] di oxol - 5-yl met hyl - 1H pyrazol -3-yl)-thio
phene- 2-carboxylic acid 10 Qﬁgroxyan1de
5-(1- phenet hyl -5-trifl uoronet

whieeit Xmﬂ-qfiary b3 défimedpibene-ad cthfr hibxituent Xdd attached at either the 5 or 6

hy drqwéﬁnld
P‘BSJ‘(IQIH %W%W”Eﬁ/’flpgn di n- 2-yl ) -t hi ophene- 2- car boxylic

aci d hydroxyam de;

5- (2- phenet hyl - 3H i mi dazol - 4-yl ) -t hi ophene- 2- car boxyl i
In:tha&onhpbm&smfy}mmndemohspﬁilpllal(lﬁ as represpuied by formuta d3) to (Ih):

adi azol thyl) - 1FprrazoI 3-yl]-thi ophene- 2-car

ar@r)gmr? rabgép%enlénfﬁdr oxyami de; 5-
hédtetdaryll 4 ﬁre@érﬂm fa%a Hoﬁh?l%m&dl q%-oRWe? ,diduroyihiedtiiding the N-

- 1H pyrazol - 3- -t hi ophene- 2-carboxylic acid
okid), opoyrisiyl c{encludmg the N-oxide), oxadiazolyl, th1ad1azolyl imidazolyl, indolyl,

,%?%ﬁﬁgf)ggf lh(if eXzo%Tr]aﬂ égl)@l di n-2-yl) -t hi ophene-2-carbo

roxyam

hétef%yﬂb}lhlkﬂ i p%féﬁlgl@t itler ](g- ay lopeiohal 3~ ybktitubddo pdtenated 2multicyclic

car nboxyl 1 ¢, acl roxyam de,;

hgm{(gaqbgy CMWZWP]@WymeWIPWﬁI APrieR0) Yr Bﬂerw rtglqunjd g lﬁqtgr,gﬁ}@ﬁ@lkyl group
f dfu% cg%\é%lgﬁ %dg‘? 15‘%?5189(%{%92, Iilli)%e;%reféra }( alhyarobenzo[l ,4]dioxinyl,

or p)/)rplldarmzlﬁylyslub§tltuib& on piitergen by acdy drphalityl, dlemq)f:d ylalkyl or heteroaryl.
hydr oxyam de;

5-{5-[ (benzof uran-2-yl met hyl ) -am no] - pyri di n- 2-yl } -t hi

’I‘B@ Q)gﬂ@nea SGEHRRN WhicBhd beZfretinel bR XTI Betefoatyl or heterocycloalkyl
[ uor o- benzyl oxy) - et hyl | - 1H pyf azol - 3- yI% thio

gpmpﬂeaxa maﬁehmﬂoylsg]@ctamﬁiomhlyaj@myﬁﬁgd CFs, alkyl, acylamino, arylalkyl,

aryloxy, aryl, cyclic amino, heteroaryl, alkylenedioxy and aminosulphonyl.

The heteroaryl or heterocycloalkyl group represented by Ar may be attached through a
carbon atom, or in an alternative embodiment is attached through a heteroatom, e.g. 1-

imidazolyl or 1-piperazinyl.

In one embodiment compounds of the invention are:
5-(4-trifluoromethyl-1H-imidazol-2-yl)-thiophene-2-carboxylic acid hydroxyamide;
5-(1-benzyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide;
5-(1-phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide;
5-pyridin-2-yl-thiophene-2-carboxylic acid hydroxyamide;
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5- (1- phenyl car banoyl net hyl - 1H pyrazol - 3-yl ) -t hi ophene-
2-carboxylic acid hydroxyam de; 30

W®G2(3020(180 nol i n- 8-yl car banoyl net hyl ) - 1H pyr azoP€BGBLJ034003168
hi ophene- 2- car boxyl i ¢ aci d h1y9droxyam' de; 5-{
1-[(4-fl uoro phenyl car banoyl )~"met hyl ] - | H pyrazol 3-yl}

b RS I0E Pt Sb RSl eI SR, solfates and prodrugs of

Su’lch[cgf!}l 8¥RF0! - 5-yI - phenyl car banoyl ) - net hyl ] - 1H pyr azol -
3-yl f -t hi ophene- 2-carboxylic acid hydroxyam de;
qU|noI|ne 2-carboxylic acid

In ag%{eﬁesﬂ(e? gﬁ%{ggﬁ( o II%?DOUIYAS otfrh vennuo% a¥é) pyrazol -1-yl]

S{ﬂ(ﬁ 2-dIR¥ REBehIb] #4YdioEhenyhearyDaEyrazob 8 ¥])-fhicphemy2-aarboxylic
ol - 3-yl }-t hi ophene>2- carboxyl'ic acid hydroxyamn de;
a@d hydpoxyamide;

USRI b s ShMGpRHRET bl dOKd kel Bkige P!
S%yhﬁﬁdihlzwr-mdﬂhem&{cafﬁmmh@ld lmﬂlbyya]mmbt- pyr azoI 3-yl}

b
S ool BT LB B Y epRogTapaboglig | aeid

g2-carboxylic acid hydroxyam de;
hgdr?g%iagigr oxycar banoyl - t hi ophen-2-yl)-5-net hyl - 1Hi m da
5z(mlpaeﬂethﬁmtrﬁmdrmahyulHﬂiyeazet-hwﬂ)—ﬁnidp@ene—z_@arboxylic acid
hy]gr oxycar banmoyl - t hi ophen-2-yl)-5-net hyl - 1H-i m da
h?é‘il)‘loéY%n & boxylic acid benzyl an de;

55 Zlfb@naﬁg}% b%ﬂ[ﬁﬁb&ﬁ)—ﬁﬁ%ﬁlﬁh&lﬁcﬁﬂ&qh@ hanheaRxFaBRIEDOXY

i c acl dr oxyamde;

542 fpherethyldbH-imidazelad-hrthippheneed-parbpxylid-geid ydsoxy@myds; - ¢

s paER R aT pramy ke By LR Sateng Sy pepbory e
aciiHyQRR§ BRIk, car boxylic acid hydroxyam de; 5-{
1-[ (3- net hoxy- phenyl car banoyl )

SH 1pher @z i 1- Hropmny g@ﬁgﬁ@ygdw-ﬁmalﬂ&-l%\mrazol 3-yl}-thiophene-
hé/a(r:goxy 1C Ia&%lﬂefl’ydroxyamlde
5-(5-phenylacetylamino-pyridin-2-y1)-thiophene-2-carboxylic acid hydroxyamide;
5-(1-quinolin-2-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide;
5-[5-(2-benzyloxy-ethylamino)-pyridin-2-yl]-thiophene-2-carboxylic acid hydroxyamide;
5-{5-[(2,3-dihydro-benzo[1,4]dioxin-6-ylmethyl)-amino}-pyridin-2-yl}-thiophene-2-

carboxylic acid hydroxyamide;

5-{5-[(benzofuran-2-ylmethyl)-amino]-pyridin-2-yl}-thiophene-2-carboxylic acid
hydroxyamide;
5-{1-[2-(4-fluoro-benzyloxy)-ethyl]-1 H-pyrazol-3-yl} -thiophene-2-carboxylic acid
hydroxyamide;
5-(1-phenylcarbamoylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid
hydroxyamide;
5-[1-(quinolin-8-ylcarbamoylmethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid
hydroxyamide;

5-{1-[(4-fluoro-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-carboxylic acid
hydroxyamide;
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5-11

-(l-oxy-quinolin-2-ylnmethyl)-1H pyrazol -3-yl]-thiophen
we2@4pa1boxyl ic acid 25 hydroxyam de; 5-( 1- BCRGB2003/003168

[ (benzo [ 1, 3] dioxol-5-y|neERyl)-anino] -ethyl} -1

H pyrazol -3 -yl )-thiophene-2-“"carboxylic acid

r oxyanj de; . .
31 e bREknayphmipr g ety psreral o) imgsgarbony i
gﬁ%y'. aci d hydroxyam de; and correspondi ng

aﬁéggﬁges,]g%hrnaceutically acceptable salts, solvates
qunclinerddarbgsylisf a8 sd@H3ddpydinxasarbameylghiopben-2-yl)-pyrazol-1-yl]-

'b{gl;ﬁent.i on provi des compounds that inhibit HDAC
ety iAMifG according to the tests described in the
SJ{'I;[@Z—ﬁioﬂﬂﬁ)liﬁmyﬂ_}ﬁxdnbﬁzaﬁiaﬁiog’glrﬁét'hylﬁ\qv{-pylﬁyols&%ylt}l-thia)phéne—2—

thi's document. e WD 2004/ 013130 PCT/ GB2003/ 003168
choxyhisragiddmdiexyapyiid; cat i on of these conpounds is

SEEATEP RS TB SRBAIShoh i S5y gt

c@bex el ydrdealidevi at ed by HDAC i nhibitors (such

as Trichostatin-A, suberaoyl i 1ide roxam c id . .
S Hi b ehrayieamey e b RGO RbReh bRt acid
h(ﬁgkﬂngﬁebeneficial for the treatment of 5 cancer
sortasis, fibroproliferative disorders (e.g. liver. )
54[1 o @inok)-3-ydembdnho yims thy®- Iidiplyrazpl-diyl | thiophemea2-ghrboxdir s acid
(e.g. arteriosclerosis, restenosis), inflammtory
hyfregyde:and conditions treatabl e by i mmune
pll Qng/h?&)?eﬁb&ﬁoﬂqh{dbﬁm_tﬂj-§-n§>ertﬁ§;1rm-hﬁida@énaaymmgﬁc acid
I abetes, |upus, allergi'es), neurodegenerative
pémthyllemsdeg;e. g. Huntington's di sease), diseases

TR G SN A R S

behARRbide; retinopathy, age-related macul ar
degeneration, interstitial keratitis,_ ruheotic

S¢fbehsooyteyymethyigentidind-yphihaenhene-2rqarkasylioadd hydigxyamide;

| aci . . g . i
ST e R BRRhay ) Py A ST BREIS bhoc i
hithekpssrde) a) . Thus, in one enbodinent, the present

Invention is intended for .the freat t .of .di.seases ,15 .. .
ScfduEﬁé@h@yowh%rryé%%nwé}-meﬁwgr1@@%5‘@51?/1&%@@6%- rigexvlic acid

.ot limted to, primary and netastatic
hggﬁgzégm%f different origin (including those triggered

5byl -(B-madthdxyF pleeniy basbasiey h-rasthy EBVH-pyaxol-Tglp athiophenes? -garkoxylic

C and KS fibrosis of the liver, lung, Kkidney,
aﬁ‘éﬁ?y_gr%mqﬁ’n caused by nyofibroblasts proliferation

5N 1L AGL RABATh-PRAHNELT QM- ragxt -3 Shibphdbe-Medrbbaylic acid

proteins [N ki et al, Hepatology, 29:858-67 (1999)],
hiydfoxgamideor y di seases and 20 cardi onyocyte

hyp oph U et & AS,. 97 70 08N dorhene-2-
st Gl Bl el o BFen i 2020 0N oghene
chiRxyhealidandrorfarpidef ozoal infections
5-[1-(2-benzylamino-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid hydroxyamide;
and corresponding N-oxides, pharmaceutically acceptable salts, solvates and prodrugs of

such compounds.

The present invention provides compounds that inhibit HDAC activity according to the

tests described in the literature and in the Biological Activity section of this document. The
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including, but not Iimted to, malaria, toxoplasnosis
and coccidiosis. 25 In another enbodi nent, the
WO poogotitean i s ained at the treatnent of di seasPGI/GRBABAAI03168
by expanded pol ygl utam ne repeats resulting in
hi st one hypoacetyl ati on inclug ng, but not Iinited

neur odegener ati ve di sorders such as Hu t|n n.s
ﬂ’ﬂ@é‘é%”eappdhﬁ%tl%ﬂgé}aﬁo@na}oup Wuestine anya 1aga‘§ }gzlt is known to be

aﬂg fn‘:égla'téa ROAD) AT d R Ay Wrth RE §yrﬁﬁton§cbré"ﬁﬁ&wn to be alleviated

rug(s) and/or procedures (such
by HDA:C hnlmhpgrr5|(ﬂudhms "Badhestefin-dgrsoberpyl «mslecimhydrﬂxm acid, Trapoxin

qf{)ﬁ%&% t he d#st egg rcég%ﬁ%%sow pe ovgeﬁcwlﬂ for the treatment of

czﬁﬁ@@rﬁ%ﬁa&w %f@?élﬁ@ﬁtlf/@ rdlﬁﬂd&ﬁ”(%%gf atviePMibrosis), smooth muscle cell
si mul'taneously or sequentially he additi onal

pridifigredon ndisorders méeyg-n Grteesclqmats, FSHIEHE)s . nﬁ@nmatory diseases and

04/01 30, PCT/ GB2003/ 0 h
B
dheetes.epayed, alIEfg’le?X aixptodegdiyrativ e didpyaletsc é.g0 ertmgton s disease),
adaptation of nethods, descri bed herein, They may

diseasss eipspleingy PnLIRARNGTISo fQen (CANGS):n PHIESE MRS &Ft?mﬁs retinal
é;@s@? le thss iR iaﬁjgipgcﬁg o grel&t@& Offfchid & eneration, interstitial

ensive gani c rmtl ons, VCH publi shers,
ké;%ﬁﬂs hibeotiy gdieicomapsfimpyl tod prasdséit mfeetumlsv@ g. malaria, protozoal

f unct’i onal gr oups oxy, amno, .thip or . .
BTG T —
compounds of fornula (I) to avoid their unwanted

partl cipation in a reaction leading to the formation

Tchhs anmme mnﬁmduﬁeriltothbqnmspham(vbl)momnnmﬂqzd)faxlthe treatment of diseases

et tB e SR brelt ROy e B B A, A0 BB, G rimary and
n@t&@eﬁic%a@@%? Hfﬂkrerﬂ QRRInN¥ih&@idiap thode Ase erelB@}gmrﬂﬁMfebﬁons such as
used. In the reaction schenes provi ded bel ow, al

ERSY,i TR, ihepasitistB mnd €aniKISH W), dibresisef the Huers Mi‘édklfl%eys heart and skin
clg?sgs L{?ygm%fgﬁg o% e ecgglg aét%ocgr#dg E}%helag&%) pg%)%lgo&cﬁl of gxtracfellular matrix

praeimy | aNHkd ) enay, &ipgy, edoBERI6T7t [{EOINY, r afanditoy diseases and
f];fl!l?

car boxylic acids_of formula I I 0, React i
cahamsocyt peoTHD gk pod HeR cTb 8T s pegobd "
Reaction Schene 1 R2 R2 OH Step 1 R1 0 1 Do

In another embodiment, the invention is also aimed at the treatment of protozoal infections

including, but not limited to, malaria, toxoplasmosis and coccidiosis.

In another embodiment, the invention is aimed at the treatment of diseases caused by
expanded polyglutamine repeats resulting in histone hypoacetylation including, but not

limited to, neurodegenerative disorders such as Huntington’s disease.

The compounds of formula I may be used or administered in combination with one or
more additional drug(s) and/or procedures (such as radiotherapy in the case of cancer)
useful in the treatment of the disorders mentioned above, the components being in the
same formulation or in separate formulations for administration simultaneously or

sequentially. The additional drug(s) may or may not be HDAC inhbitors.
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RSSOO (Il) (Il'l) Step2 RRH RO 50 (I)
Thus for exanple a conpound of formula (11), wherein
w@RlooanB1R? are as herei nbefore 5 defined, is PEHCB2w@3/003168
in step 1, with
O (tetrahydro-2H pyran-2-yl) h%gdr oxyl am ne and a
sui tabl e coupling agent, such as
O (7-azabenzotriazol-1-yl)-N,N,N ,N -tetranet hyl uroniu
TR th&yAhl SR%RROSRIAS the i RedehCinRERSRNGRyY ®F prepared, for example, by
di i sopropylethylamne, in an inert solvent, such as
thei applidayioh or iadaptitiden ofanethads desedbgseheseinr elhsy mayouso beprapared by

t t . h [ ti f X | , ] .
P A Serihoe SR P R e LR (K12 Larosk i
Cbﬁ?ﬁ‘e‘h@ﬂsivé Or%"aﬁqﬁprrhﬁsfamnwohb, VOHasmblsiead, abgst , such as

p_

ol uene sulfonic acid, in nethanol and at a
tenperature of about roomtenperature to obtain

f . ' ) .
Itﬁfg% :%g Bn%?%sggeryd@][ ﬁ?ékeegt_ {f%?gér/\ﬁg‘{c:ﬁég?l?rggﬁggﬁ c}‘l}ﬂ%}@? amino, thio or
cdrbsylia ifleymediyteb @s@l @pakttefarationc ofpaupalsdebf ffommia &) to avoid

(11)y 15 by reaction with ot her é) r ot ctfed .
thejig peyxagtednpagicipaliga ingd reaction leading to the formation of compounds of

i X i . W. Greene
S QTSR ORISR AL IE bl g i 7.
ale Bz @. W ARty lima fProgectif o IGrovssdinbyrganide@hannisty’l dohnuWiley and Sons.
a suitabl e reagent such as tetra-n- butylanmoni um 1 21
1999 andydes wredhyd tlyeeaction sohemey proaitted bstova abldofiggiopmot R to R

0) .catal yst. WO 2004/Q13 R 0 3168 24

aéﬂ%é’?%fﬁ??%ﬁ?f&}t%‘ﬁ%’ ﬁﬁ]a(gsi] %%% tgfi%ua—lécgi%é%g% y be prepared

from conpounds of, formula (I1) by reaction with N,

O di prot ected hydroxyl am nes such a

0- 2, 4- di met hoxybé’ﬁ%ﬂaﬂﬂn?,f&‘,“epo‘%f}dﬁHif%ﬁ&%@hzyl

hydr oxyl am ne, followed by deprotection using a

suitable acid such as 10%¢trifluoroacetic acid in
(dingloundsooffdrane (Ip may be prepared from the corresponding carboxylic acids of

formula (IT) as shown in Reaction Scheme 1:

O

@)
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Al ternatively conmpounds of formula (1) may be prepared
from conmpounds of fornmula (I1) by reaction with

whyanoiBam ne. Conpounds of fornula (1) may aPGDGB2003/003168

prepared fromthe correspond%g esters (IV) as 10
shown in Reaction Schene 2: ction Schenme 2 R2 R2 H

R9 -~RLN- OH S S(Dé% &~ éhg éf Thus conpounds

of formula (1V), wherei CIRBCY e hereinbefore

defined and R9 is lower alkyl (preferably nethyl or

ethyl > may be reacted with hydroxyl arne /Xii\:x
o}

hydr oc ide in the presence of a bas r ex%nple
trieth /a ne, egdi um Sekpodi de or potﬁss um N
hy gexiNde 4 protic—solvens such? or®
et hanol ing a co 20 sol vent such as

N, N- di net hyl ac®tanmide if required, at tenperatfes from
roomtenperature up to the reflux tenperature of the
sol vent &@ obt ai n conpounds of fornmula (I), wherein Rl
and R2 are as hereinbefore defined. Compounds (Bf)
formula (I) may al so be prepared by interconversion of
ot her conpounds of 25 the invention. As one exanpl e,
compounds of fornula (I) in which Rl is heterodrylgtep 2
containing a nitrogen atom substituted by al kyl,
aryl al kyl, or heteroarylalkyl (e.g. Rl is

1- benzyl -1 H pyrazol -3 WD 2004/ 013130 PCI/ GB200%/ 003168
25 yl) may be prepared by al kyl ati on oR’the
correspondi ng conpounds of forrmula (I)
het eroaryl containing an unsubstituted i/ﬁ
(e.g. Rl is 1Hpyrazol-3-yl) with gt p
al kyl, arylalkyl- or heteroarylal kyl -hali &es,
preferably brom des, using standard al kyl atiorP

condi tions. The al kylation may for exanple be(garried

out in the 5 presence of a base, such as an al kal

nmetal carbonate, e.g. potassium carbonate, or alkal

netal hydride, e.g. sodiumhydride, in an inert

Bk \fentxamsplea asmpaindadty fbrmblar @), wherein Rl and R2 are as hereinbefore

defined, is reacted, in step 1, with O-(tetrahydro-2H-pyran-2-yl)hydroxylamine and a

i ch HRl i s
gr oNR.

teOH

suitable coupling agent, such as O-(7-azabenzotriazol-1-yl)-N,N,N’ N’ -tetramethyluronium
hexafluorophosphate, in the presence of diisopropylethylamine, in an inert solvent, such as

dimethylformamide, and at a temperature of about room temperature. The resulting

product of formula (III), wherein R! and R2 are as hereinbefore defined, is reacted, in step

2, with an acid catalyst, such as p-toluene sulfonic acid, in methanol and at a temperature

of about room temperature to obtain compounds of formula (I), wherein R1 and R2 are as

hereinbefore defined.

Alternatively compounds of formula (I) may be prepared from compounds of formula (II)
by reaction with other O-protected hydroxylamines, such as
O-(trimethylsilyl)hydroxylamine,  O-(¢-butyldimethylsilyl)-hydroxylamine, or  O-
benzylhydroxylamine, followed by a deprotection using a suitable reagent such as tetra-n-

butylammonium fluoride or hydrogen in the presence of a palladium (0) catalyst.



di met hyl f ormam de or di nethyl sulfoxide, at a
tenperature fromabout 0OC to about 100C. 10 As

wanpethendexanpl e, conmpounds of forrmula (1) in MIT/GB20RY003168
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25

is heteroaryl containing an ?—oxide group (e.qg.
pyri di ne- N-oxi de) may be prep ﬁed by oxi dation of

RREARE ok TV 2l Bt Sl B Spmaupsgf fomla )

Hﬁfﬂactl%ﬁ RV, @Hip&’ot@&e@ adrogHaditles RicHBND DHlini@BGlybexyyl-N-2,4,6-
a mxture of hydrogen peroxide and an organic

tramletilOXBbftng}’lahléirDXi&’l@mlr@; Plosted rabiigprefectinn wies 8 suigte acid such as
ature 15 tenperature of about

@ m@@?%?%%é ﬁ%@ﬁ%%ldatlon may be carried

out by reaction mnth a peracid, for exanple peracetic

acid or n}chloroperoxyben20|c acid, %hgn i nert
Alsmyaivelsermpasds pf Srandy () By degnersrehBpmgosmpoapdsof formula (1)

troom tenperature to refl ux,
t%%@?%&ﬁbﬁﬁ?g%ﬁ&ﬁ%@g léd tenperature. The oxidation may
alternatively be carried out by reactlon W th

hydrogen rOX|de in th esence Q i um tungstate
Gimpeait olpjeratla (BsmBb ARGt PEBME drRat GPRcRRATEBSEr (V) as

sﬁg@nnﬂ{%&&%@c}ﬁ%th he oxidative reaction may be
carried out using nmagnesi um nonoperoxyphthal ate
hexahydrate in solvents such as dichl oronet hane and
met hanol . 25 The starti n?teri | s and internediates
may be prepared by the 2@%##8%@#@%9%2 adapt ati on of
nmet hods descri bed herein, or those known in the
literature. Preparation of internmediates of fornula
(1'l) 30 Integfnedi ates of fornula (II)Iﬁay be prepared
from conpoun of formula (1) as shown Reacgion
Schene 3: WO 40 /013%30 PCT/ GB2003/ 003/168\\ 26 wN-_
Reacti on ROH—RE>S GN-RINS (PH
5 Thus corpounds of ornula (1), wherein9R1 a R2 are
as hereinbefore defi@ed, may be reacted with Rqueous
base, for exanple sodi um hydroxide solution, in a
protic sol vent,fpr exanple methanol or hanol , at
reflux tenperature to obtain acids of fornula (11),
wherein

Thus compounds of formula (IV), wherein R1 and R2 are hereinbefore defined and R9 is
lower alkyl (preferably methyl or ethyl), may be reacted with hydroxylamine
hydrochloride in the presence of a base, for example triethylamine, sodium methoxide or
potassium hydroxide, in a protic solvent such as methanol or ethanol and using a co-

solvent such as N, N-dimethylacetamide if required,at temperatures from room temperature
up to the reflux temperature of the solvent to obtain compounds of formula (I), wherein R1

and R2 are as hereinbefore defined.

Compounds of formula (I) may also be prepared by interconversion of other compounds of

the invention.

As one example, compounds of formula (I) in which R is heteroaryl containing a nitrogen

atom substituted by alkyl, arylalkyl, or heteroarylalkyl (e.g. R! is 1-benzyl-1H-pyrazol-3-
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Rl and R2 are as herei nbefore defined. 10
Internmedi ates of formula (11) nmay al so be prepared
wo e@aocaspounds of formula (1V) as shown in Re@EDGBROV3/003168
Schenme 4. Reaction Schene 4 R-.R2 R OCRs RL OH S S
(ONO) (IV) (II) 15 Thus conpotmnds of formula (1V),

1) s e B g OB RIS oS STipgngq! TomE (1) in which
R4S ﬁ%ﬁ%q%&?gétﬁﬁﬁ?g@ oy BB R iR A o O s 1KATRLL3-1) with

tHeerﬁﬁf)}&ﬁdié e, bldIedl We hdt@ﬁ@@laﬂtylmﬁhtﬁ& @bstfaiahly bromides, using
onpounds of forrmula (11), where Rl %nd R2
st rsflaien C%Uhfé@fsr n&¢ ‘alleionemA dels cBRmR g g, gaied out in the

pEeg%rlcgEﬁ% ﬁ’is%os&ﬁ eac : onm%{aﬁ %1%8@319,\/\[?% ssiuf E@tﬂ)@na’ce or alkali

7613130
ni%@i[/ @ﬂﬁl&i}/ @@3 $6@um2 hy&Reéde; t inoanSateeimsolyeiR? mhdr.k t®fahydrofuran,
5 Thus conpounds of fornul a
d(mf)thyl\fmma@nﬁa OﬁrfLmRﬁly SBLPEAS | ﬁbgﬁ%ffléefafélr? o %B‘HRQO& to about
1@@ hydrogen, bronmp, or iodo, may be reacted with an
é%nollthlun1(for exanple butyllithiunm) in an inert
solvent (for exanple diethyl ether or tetrahydrofuran)
at tenperatures from about roomtenperature to about
As &{other fehinplop dofaoureia oif ifonnw]/ht(lj incahiblo IRldisdadtdeaI'ybcontaining an

obtai n conpounds, of f
Nqexide @@ﬂbnfeeg pysrldcl)ne-NE)orx eB may L pre\:,}\')f;l%deb}B lox1£:1%‘10n of compounds of

formula (I) in which R! is the corresponding non-oxidised heteroaryl. The oxidation may
conveniently be carried out by means of reaction with a mixture of hydrogen peroxide and
an organic acid, e.g. acetic acid, preferably at or above room temperature, for example at a
temperature of about 60-90°C. Alternatively, the oxidation may be carried out by reaction
with a peracid, for example peracetic acid or m-chloroperoxybenzoic acid, in an inert
solvent such as chloroform or dichloromethane, at a temperature from about room
temperature to reflux, preferably at elevated temperature. The oxidation may alternatively
be carried out by reaction with hydrogen peroxide in the presence of sodium tungstate at

temperatures between room temperature and about 60°C.

Alternatively the oxidative reaction may be carried out using magnesium

monoperoxyphthalate hexahydrate in solvents such as dichloromethane and methanol.

The starting materials and intermediates may be prepared by the application or adaptation

of methods described herein, or those known in the literature.

Preparation of intermediates of formula (II)

Intermediates of formula (II) may be prepared from compounds of formula (1) as shown in

Reaction Scheme 3:
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10 defined. Preparation of internediates of formula
(I'V) Internediates of fornmula (I1V) may be prepared

wo e@aocaspounds of formula (2) as shown 15 i nPR2E&BR106/003168
Schene 6: Reaction Schene 6 R2 OCRs RLRLRL SO
(2) (1'V) 20 Thus conmpounds of“formula (2), where Rl
and R2 are herei nbefore]Edefj ngg and3R10 is hydrogen,
brono, or iodo, may be an organol ithium
(for exanple butyllithium in an inert solvent (for
exanpl e diethyl ether or tetrahydrofuran) at WO
2004/ 013130 P@F GB2003/ 003168 28 temperatures from
about roomtenp ure to about - 80C,
reaction with a | kyl chi-ereéormate or nulox
R9- O C( =0 - &~ e RO IS as hegled
(e.g. nethyl chlcdtoformate or ethyl chldtoforllmate) to
obt ai n conpounds of formula (1V), where R, ® and RO
are hereinbefore defined. 5 Alternatively the carbon
di oxi de can be used in place of the alkyl
chloroformate to (ﬂ?ovi de conpounds of f &l a (1v)
where RI and R2 are hereinbefore defined and R9 is
hydrogen. 10 Preparation of internedi ates of fornula

1) Co ds .of f | 1 fEQ
b STBOR R B Lokl LR R B BRI e may be
rehicted Svile Agleb @ 1bade oexam i stiRumlhydrbxifRl doliRideNix 8)prdtik)solvent, for

example methanol or ethanol, at reflux temperature to obtain acids of formula (II), wherein

R1 and R2 are as hereinbefore defined.

Intermediates of formula (II) may also be prepared from compounds of formula (IV) as

shown in Reaction Scheme 4:

Reaction Scheme 4

av) ()

Thus compounds of formula (IV), where R1, R2 and R? are hereinbefore defined, may be
reacted with aqueous base, for example sodium hydroxide solution, in a protic solvent, for
example methanol or ethanol, at temperatures from room temperature up to reflux
temperature to obtain compounds of formula (II), where R! and R2 are hereinbefore

defined.

Intermediates of formula (II) may also be prepared from compounds of formula (2) as

shown in Reaction Scheme 5:



Thus conpounds of fornula (3), wherein Rl and R2 are
as hereinbefore defined and RL | is chloro, brono or

WO oaba/01318y be reacted with cuprous cyani de in BECI/GB2I0B/003168
sol vent such as 20 N, N-di net hyl f or mam de, or
N- et hyl - 2- pyrrol i di none, at “€l evated tenperatures
from about 100C up to the reflux tenperature of the
solvent to obtain conmpounds of formula (1), wherein
RI and R2 are as herei nhef@ibs seréhded. Al ternatively,
conpounds of formula (1) may be prepargd from
conmpounds of fornula (3) 25 by reactROn with zinc
cyanide int presence of a palladi um cat al yst,
for exanple kis (triphenyl phospi ng) pal | adioam
(0), inanjn Lvent, Tor &xang ,
2004/ 0131R P 2083/ 003168 29 di met hyd f or fani de,
at tenperatures from about room tenperature ugPto
reflux tenperature. Preparation of internediates of
formula (3) 5 Internediates of fornula (3) may be
prepared from ¢ynpounds of formula (4) d¥)shown in
Reaction Scheme 8: Reaction Schenme 8 R2 R2 1 Rl \ Rl1
RS S 10 (4) (3) Thus compounds of fornula (3),

s L 0, 2 2, 25, el el G e 1% o
h @?g%ge (r)rggé gp oyl anld) beWheLeuNwWih agndrddRoRthRin@S(for example

efinéd, by reaction with an appropriate
bhigllnienst imgnagert solvent (fr exxamplee dintyli aiber jaydiaehydrofuran) at
N- chl orosucci ni mi de, N bronosucci.ni

BRI el ETTVEL ot 1 o e b rion i
Co . 1), 1 20 .
C%@H’i’r&%ﬁ%f‘ﬁ%&?@ 9?8‘{1}?88@36 H,éb)r%]élla(a{slﬁ, I‘wé%r% }él gaglgplg%)ﬁaesf?erembefore

10 defndgormula (5), where R12 is hydrogen, carboxy,
C(:O)CR9 or cyano:

t

Preparation of intermediates of formula (IV)

Intermediates of formula (IV) may be prepared from compounds of formula (2) as shown

15 in Reaction Scheme 6:

Reaction Scheme 6

R R
. — A
R Ng” R R s
o
@) av)

20 Thus compounds of formula (2), where R1 and R2 are hereinbefore defined and R19 is
hydrogen, bromo, or iodo, may be reacted with an organolithium (for example

butyllithium) in an inert solvent (for example diethyl ether or tetrahydrofuran) at



R2 RL/ \ RI2 S (5) WD 2004/013130
PCT/ GB2003/ 003168 30 It shoul d be understood that

wo om0l A3(5) is a general fornula which conpriBEEGB2003/003168
conmpounds of forrulae (11), %% (1), and (4). 5
Conpounds of formula (5) may prepared from

(SIS o O TULS (Sl 8% B 3o BB R0s SEHERon with o

ste] SRato oimade £ TIAL o FE Mitla "TRI Rmcl of oy defined

(@84 Ehgl HMSroRSmeS 6 AReT AGrotiaiydo obfABY chifpadP bedormula (TV),
wi th conmpounds of fornula (7), in which RL is

wherea hire% @R Uefeiieesdntsfole dRfiledand R14 are
i ndependent|ly hydrogen or | ower alkyl, to obtain
5 compounds of fornula (5), wherein Rl, R2 and R12 are
%@%nﬁ?&&kqgg EQb6n dpkidaedn byﬂl d 1ﬁgﬁ§de%tﬁ§alﬁﬁrcfh%rﬁﬁgmhfé to provide

resence of a SU|tab tal yst, such as

cé P&ﬁjﬂsséf" FORRBNY TP Qs TR @ﬁﬂ'l@ﬁlaﬁm HeBinbedp@ defined and RI is

tabl e base, such as cesium carbonate in a suitable
hgdlogent such as N, N- di net hyl formani de at a
tenperature of from about roomtenperature up to the
reflux tenperature of the solvent. 20 Alternatively

10 the coupling feaf&é%)é?ﬁtidwii@tenﬁ@ﬁdtéﬁdfi@i:thului(l)ﬁg
compounds of for a (8),

Compounds of formula (1) may be prepared from compounds of formula (3) as shown in

Reaction Scheme 7:

15 Reaction Scheme 7
2
R2 R
T - A
R R R s CN
S
(3) (1)

Thus compounds of formula (3), wherein R! and R2 are as hereinbefore defined and R11
is chloro, bromo or iodo, may be reacted with cuprous cyanide in an inert solvent such as
20 N,N-dimethylformamide, or N-methyl-2-pyrrolidinone, at elevated temperatures from

about 100°C up to the reflux temperature of the solvent to obtain compounds of formula

(1), wherein R and R2 are as hereinbefore defined.

Alternatively, compounds of formula (1) may be prepared from compounds of formula (3)
25 by reaction with zinc cyanide in the presence of a palladium (0) catalyst, for example

tetrakis (triphenylphospine)palladium (0), in an inert solvent, for example N,N-
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wherein Rl is as hereinbefore defined. WO 2004/ 013130
PCT/ GB2003/ 003168 31 Conpounds of formula (5) may

w@bk®a/0a3pr epared from conpounds of fornmula (1R)T/&82003/003168
shown in Reaction Schene 10: action Schenme 10: R2
R1I30O\ BR2 SRLOR2 (9 + 1/RI5 Rl / RI2 R S

R2 5 OB/ R12 S ) Th d
of5ebintohge Cinarurtints S5 IBbu! Ml SRR B o e
tediidrRhe. i s chloro, bromo, iodo, or

trifluoronethanesul fonyl oxy, may be reacted with
conpounds of formula 10 (9), wherein R2 and R12 are

as herei nbef oredefin . R4

i ndependent |y h&&?pgﬁaélﬁgg?mq%%rﬁmg%%ﬁ , dgég_pt ain
conmpounds of fornula (5), wherein Rl, R2 and Rl12 are
as hereinbefore defined. The reaction is perfor rlrl?d( '

Interencdiateseafdermmla §3)sany hp peepaied Aoy compaydp of orm 4) as shown in

Rtegétroglgcﬁg%gigphenyl phosphi ne) pal | adi um (0), and a
SUitCabl e base, such as cesium carbonate, in a
sui tabl e sol vent, such as NN-di net hyl f ormam de, and at

a tenperature 15 from about roomtenperature up to
the reflux tenperature %fe—?—lﬂ%‘—égﬁ@égtat . Alternatively,
the coupling reaction may al so be carrigd out using

conpounds of f i mul a (10) wherein R2 and R12 are as
her ei nbef or e del-ngd.

1

: / \
R Rl s Rll

(4) ©))

Thus compounds of formula (3), wherein R and R2 are as hereinbefore defined and R11
is chloro, bromo or iodo, may be prepared from compounds of formula (4), wherein Rl

and R2 are as hereinbefore defined, by reaction with an appropriate halogenating agent, for
example bromine, iodine, = N-chlorosuccinimide,  N-bromosuccinimide, or

N-iodosuccinimide.

General Methods for the Preparation of Compounds of
formulae (I1), (IV), (1), and (4)

Common synthetic methods may be applied to compounds of formula (5), where RI12 s

hydrogen, carboxy, C(=O)OR9 Or cyano:

©)



20 Conpounds of formula (6), wherein R2, Rl1 and R12
are as hereinbefore defined, my be prepared from

weeowpowss of forrmula (12): WO 2004/ 013130 PCT/GB2003/003168

PCT/ GB2003/ 003168 32 R2 Ri %% S (12) wherein R2 and
R12 are as herei nbefore defi 0d by reaction with a
sui tabl e hal ogenati ng agent such as brom ne, i odine,
N- chl or osucci ni m de, N bronosuccinimde, or N 5

It'sﬁg&la %%Qinﬁéﬁlo@@ thSFIRRUAES) 19k deBEMoBmGIA) whivh @6@bAseRtompounds

and R14 are as hereinbefore defined, may be

obfsmaulae(ﬂﬂi (B, Conmet @).al sources. Alternatively,

conmpounds of fornula (7), wherein RL is as
her ei nbef ore defined and R13 and R14 are both nethyl

5 CoRfpoBAd¥YéD forrdaM (b}i‘nﬁptbélﬁﬂ@ﬁrecﬂ-ﬂoﬁworﬂp@ﬁn@(@mmulat(k’i)?as shown in

10

15

20

reaction of an organometallic reagent of fornula (13):

Redctivn Scheine Yzshere R1L is as previously defined and Mis

a netal atom such as lithiumor magnesium 15 with
trimethyl borate (or triethylborate). Conpounds of
formula (8), wherein Rl Reactis Subemie®bef ore defi ned,
may be prepared from conpqunds of fornula (11),
wherein RI and R15 are 1here| nbef ore defined, by
reaction wth bis(pi na@kat o) di boron in the presence
of a suitable catal ys{7" Strghlas [1,1" 20
bi s(di phenyl phosphi no) f errocene] di chl or opal | adi um and
a suigabl e base, such as potassiumacetate in a
sui tab| e _sol vent such as{7)i oxan at a tenperature
from agpowy, room terrperature up to a terrperature oe{
in

804, te ghz/el , conmpaxinds of forpulay(8), 12
is as$ hereinbefore defi ned may be 25 prepBred s
from compounds of fornula ({L1), wherein Rl and R15 are
as herei nbefore WO 2004/ 013430 PCT/ GB2003/ 003168 33
defined, by reaction w t bi i nacol at o) di boron in ®)
t he pr@ence of a catal y h as palladi um
acetate, and a suitabk® bage, such as pot assi um
acetate in a suitable sol vent such
®

Thus compounds of formula (6), wherein RZ2, R11 and R12 are as hereinbefore defined,
may be coupled with compounds of formula (7), in which R! is hereinbefore defined and
R13 and R14 are independently hydrogen or lower alkyl, to obtain compounds of formula

(5), wherein R!, R2 and R12 are as hereinbefore defined. The reaction is performed in the
presence of a suitable catalyst, such as tetrakis(triphenylphosphine)palladium (0), and a
suitable base, such as cesium carbonate in a suitable solvent such as N,N-
dimethylformamide at a temperature of from about room temperature up to the reflux

temperature of the solvent.

Alternatively the coupling reaction may be carried out using compounds of formula (8),

wherein R! is as hereinbefore defined.
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as, dinmethyl sulfoxide at a tenperature of from about

roomtenperature up to a tenperature of 80C 5
w@eovpowies of forrmula (9) may obtai ned from coPeEGBR@B/003168

sources (e.g. 5-

(dlhydroxyboryl) 2- thlophenecé}boxylic acid) or can

be prepar e sk d int
CRIEBHAES P BTt Apota <01 57 arehaes e srgPedp oL fapade (11 as
gﬁﬁﬁ@ﬁﬁkagnggsgﬁggg i®n Schene 11: 10 Reaction Schene

R2 R2 8130 R10 R12 \B S R12 8140 (14) (9) Thus
conpounds of formula (14), wherein R2 and Rl12 are as
her ei nbef ore defined a Q i s, hiydrogen, brono,
or iodo, may be reacteggﬁﬁﬁRQE%J%Qggﬂolithiun1reagent,
for exagple butyllithium followed by reaction with
trimethy\borate (or triethylborate), in an inert

salsvent as tetrahydrofuran, at tenperatures from
ofit_- about room tenperature to obtain
conpoﬁnds sf fofmula (9), wherein R2 and R12 are as

heréigbef ore defined and R13 and R14 are both nethylr?

(or ethyI 20 Conpounds of forrmula (10), wherein R2

and R12 Q% as hereinbefore defined, may be prepared // \

from conpaunds of forhul a %g}iimhereln R2—R#% andy

are as hereinbefore defin by reaction with S

bls(plna%glato)dlboron in the presence of a suitable

cat al yst, \such as

[1,1'-bis(gip enyIphosphlno)(qgrocene]dlchloropalIadlu %)

e ;pase, such 25 potassium acetate

sol®ent such as, dioxan at a tenperature
about room tenperature up to a tenperature of

8 WD 2004/ 013130 PCT/ GB2003/ 003168 34 Conpounds of

formul a (11; and (12) may be obtained from comrercia

sources, @P)may be prepared using published nethods

described in the literature.

R*?

[ S

Thus compounds of formula (11), wherein R1 is as hereinbefore defined and R1 is chloro,

bromo, iodo, or trifluoromethanesulfonyloxy, may be reacted with compounds of formula
(9), wherein R2 and R12 are as hereinbefore defined and R13 and R14 are independently
hydrogen or lower alkyl, to obtain compounds of formula (5), wherein R1, R2 and R12 are
as hereinbefore defined. The reaction is performed in the presence of a suitable catalyst,
such as tetrakis(triphenylphosphine)palladium (0), and a suitable base, such as cesium
carbonate, in a suitable solvent, such as N,N-dimethylformamide, and at a temperature

from about room temperature up to the reflux temperature of the solvent.

Alternatively, the coupling reaction may also be carried out using compounds of formula

(10) wherein R2 and R12 are as hereinbefore defined.

Compounds of formula (6), wherein R2, R11 and R12 are as hereinbefore defined, may be

prepared from compounds of formula (12):-
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Compounds of fornula (5), wherein R2 is as
her ei nbefore defined, R12 is hydrogen or R17 1 vy R1
wQ dog/oe31amo and RL is Nor N / (in which RL6 PGI/GB2003/003168
hydrogen, R16 R16 trifluoroqgghyl, al kyl, aryl,
het eroaryl, heterocycl oal kyl ,"“aryl al kyl,
het eroaryl al kyl, or heterocycl oal kyl al kyl and R17 is
hydrogen, al kyl, aryl, héferoaryl, heterocycl oal kyl,
aryl al kyl, cycl oal kyl, cyc kyl al kyl ,
het eroaryl al kyl or hetero
descri bed as conpounds of a.?lSa) and (15b), may
be prepared according to 10 Reacti'on Schene 12:
Reaction Scheme 12 R2 N RI~-NR12 R2 S R16 12 SR
-F' RL7/NHNH2 + (15a) 2 R16 NN R12 R17 AS X/ (16)
(17) R16 (15b) Thus 1,3-d'K§tones of formula (16),
wherein R2 and R16 are as herei nbefore defined, and
15 R12 is hydrogen or cyano, nmay be reacted with
hydrazi nes of formula (17), wherein Rl7 is as
wheteii RbahdRd 2deé bnbetginbefoob tefimedc byrpeagtids with # siritehlechalogenating

(15a) and (15b).. The.reacti,qn may .be. carsied out.in.
o o 3 BT %0 O SRS B RP o Sifipithidt, or -
ifbhReRimidt tenperatures from about room tenperature

up to the reflux tenperature of the solvent. It wll

be recogni zed that such reactions may give rise to

m xtures of the two regioﬁsop§rs )
Compounds of formula (7), wherein R*, R*- and R14 are as hereinbefore defined, may be

obtained from commercial sources. Alternatively, compounds of formula (7), wherein Rl

is as hereinbefore defined and R13 and R14 are both methyl (or ethyl), may be obtained

by, for example, the reaction of an organometallic reagent of formula (13):-

RY—M

(13)

where R1 is as previously defined and M is a metal atom such as lithium or magnesium,

with trimethylborate (or triethylborate).

Compounds of formula (8), wherein R1 is as hereinbefore defined, may be prepared from

compounds of formula (11), wherein R! and R15 are as hereinbefore defined, by reaction
with bis(pinacolato)diboron in the presence of a suitable catalyst, such as [I,1-
bis(diphenylphosphino)ferrocene]dichloropalladium, and a suitable base, such as
potassium acetate in a suitable solvent such as, dioxan at a temperature of from about room

temperature up to a temperature of 80°C.

Alternatively, compounds of formula (8), wherein R1 is as hereinbefore defined, may be

prepared from compounds of formula (11), wherein R1 and RI° are as hereinbefore
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WD 2004/ 013130 PCT/ GB2003/003168 35 (15a) and (15b),
the ratio of which will depend upon the nature of the
w@e@yps31RR2, R16, and R17, and the reaction coPdi/GBRI$/003168
Wher e produced, such regiois rs may be separated by
cl assi cal techni ques such asquactlona
hro

o P T RSB B SHREHATH s et o

pdABHuREELARE RE% duBtablBBEEQGEh A pdidkaiieh acdf@Y ib€suitable solvent such
prepared as shown in Reaction Scheme 13: Reaction

asScimethyl 3sulxide2 atl0aRfegnperatgrered frars/ dpRarogm fergpergtyy) up to a

9 6 Thus conpounds of fornula (18), wherein
wéﬁaﬁgﬁ g}ﬁg inbefore defined and R12 is hydrogen or

cyano, may be reacted with conpounds of fornmula (19),

wherein R16 is as hereinbefore defined and R9 is

Cpowpevnds| kgfl ,formaulab i@} nmaymebiad cffomorcﬂﬁllmaer%l%) sougges (e.8. S-
e | I

(SRR R AP AARLGRLGT AP oF B4 bEREFHEr®] Thc skiled in the

ai.r Qﬂtbﬁlaﬁoélyecﬁtimlmmﬁs af farmalac@hahay fter pepampl &cording to Reaction

nmet hanol , at tenperatures of from about room

Sehamisellat ure up to the reaction tenperature of the

sol vent. Conpounds of fornmula (15a) and (15b), where

R12 i s hydrogen, carboxy, C(=0O OR9 or 20 cyano and

R16 is H may be preparBeactionsShipwme ih Reacti on Schene
14: WO 2004/013130 PCT/ GB2003/003168 36 R@actl on
Schene 14 R R2

R s R 14/
R O

(14) )

Thus compounds of formula (14), wherein R2 and R12 are as hereinbefore defined and
R10 is hydrogen, bromo, or iodo, may be reacted with an organolithium reagent, for
example butyllithium, followed by reaction with trimethylborate (or triethylborate), in an

inert solvent such as tetrahydrofuran, at temperatures from about — 80°C to about room

temperature to obtain compounds of formula (9), wherein R2 and R12 are as hereinbefore

defined and R13 and R14 are both methyl (or ethyl).

Compounds of formula (10), wherein R2 and R12 are as hereinbefore defined, may be

prepared from compounds of formula (6), wherein R2, R11 and R12 are as hereinbefore
defined, by reaction with bis(pinacolato)diboron in the presence of a suitable catalyst, such
as [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium, and a suitable base, such as
potassium acetate in a suitable solvent such as, dioxan at a temperature of from about room

temperature up to a temperature of 80°C.



I I ~/ \ Rl12 OR12 /NyM Step 1 S+ o (18) (20) R2
RL7NRI2 S Step 2 (15a) + R 7/NHNH2 (17) R R17 N
wWORM@HA1I136 (15b) Thus for exanpl e conmpounds PET/GB2003/003168
fornmula (18), wherein R2 is 4herei nbef ore defined
and 5 R12 is hydrogen, carboii, C(=0) OR9 or cyano, may
be reated p 1L with tert- . .
CowPORY 1 oy DECHOYD e ebtrinech from sompereish Souges o may
gfegafaé uHN LBBdRY W Pom tesleibad in teMRak@tdr es of from
t room enperature up to about the reflux
tenperature of the sol vent The resul ting
internediate of formula (29)., wherein R2 d R1.2;4
Crapeipdsediotosmyler (Speryhergiy R éS 38 dstearbeforg C@B@ﬁd zR ﬁydrogen ot
hydrazi nes of formula (17), vvherekm 10 R17 is as
described herei nbefore, to obtainjconpounds of fornula
(15a) and (15hy, V\ﬂerel n R2, RIZN nd R1l7 are as
5 chebehmbeflore PdeErqu b Step 2 Way Avelinewhich RO is hydrogen,
carried out in a protfc sol vent, \ f exanpl e an
al cohol, prefergp¥y ethanol, at/tenperatures from
about roomtem?erature up toRhe refl ux t enperature of
the solvent. It reco

tifipsemeihy]. nﬂ&iylgla@ﬂél heggoRrsh P é@ff%ﬁlgvgﬂ@ry;fﬁﬂﬂh diefespqrglalkyl, or

f wh 15 d nd h h
LT O W e 8 o 0 eyt
a%@ﬁﬂ{floéy'r)’c:lg’ﬁkﬁCEﬁ(lﬁ?l%qgl'ka%é@ﬁ)arﬁZlkpf ednGadeycioutikylalkyl, hereinafter

regi ol soners nma separ at ed assi cal techni ques
dssecibed sasf ¢canpmmda|of formula (15a) and (15b), may be prepared according to

10 Reaction Scheme 12:

Reaction Scheme 12

s~ K 17 NN, — + (152)

(16) an

(15b)

Thus 1,3-diketones of formula (16), wherein R2 and R16 are as hereinbefore defined, and

15 RI12 is hydrogen or cyano, may be reacted with hydrazines of formula (17), wherein R17 is
as hereinbefore defined, to obtain compounds of formula (15a) and (15b). The reaction
may be carried out in a protic solvent, for example an alcohol, preferably ethanol, at

temperatures from about room temperature up to the reflux temperature of the solvent. It

will be recognized that such reactions may give rise to mixtures of the two regioisomers



crystallisation or chromatography. Conpounds of

formula (17) and (18) may be obtained from conmmerci al
waeowroer30 or may 5 be prepared using publi shepPCTreBh@d®03168

described in the literature. (gonpounds of fornmula

(15a) and (15b), where R17 is-al kyl, arylalkyl,

cycloal kyl al kyl,  heteroaryl al kyl, or 7 516
(168} ®rdad b)), thed taiio af Kypich wil nd upgrkiaypptureypd the |gkawy R, RS, and

yl al kynyl, may _be prepared _as shown i.n Reactio

R §hinaddhd maction Ragditiansn Wagkawaduosd ssush gagioiRpraers; I@ayqﬁfepara"ed by

. H, . N R12
R b e e e g
(21), wherein R2, R12, and R16 are as 15 hereinbefore

defined, may be reacted with co 6ounds of formula 12 ;
5 CrRhpoidswfdoanwla R1G), whereik ,anérﬁl)aqtrﬁwp,herembefore defined and R1< is

cycl oal kyl al kyl , . het eroaryl al k [ .
Dy PR P %95( BF Rippare Fééﬁ‘if‘?"?ﬂ“ %%?{x‘ﬂ’;‘xﬁ?heé‘%ey}‘q’al kenyl ,
aryl al kynyl and X is halo (preferably brono),
- 0S02C6H5 or -OSM2CH3, _in the presence of a suitable
base, for exanpl e sodi uReasligpiSgeme B3 an jnert sol vent
such as N, N-di nmet hyl f ormanmi de at tenperatures of fram
about roomtenperature 20 up to the reflux tenperatuxe
of gRhe solvent. It will be recogni zed that such
react\aons may give rise to two regioisoners, t
gati g/ of\ whi ch will depend upqn the nature of, the
4/ 013130 I;gl’}@;ﬁOS/Gﬁ-S—l@B 38
+

(18) 19)
(16)
10

Thus compounds of formula (18), wherein R2 is as hereinbefore defined and R12 is
hydrogen or cyano, may be reacted with compounds of formula (19), wherein RI16 is as

hereinbefore defined and R? is lower alkyl, to obtain compounds of formula (16). The
15 reaction may conveniently be carried out with a suitable base, for example sodium
methoxide, in a protic solvent such as an alcohol, for example methanol, at temperatures of

from about room temperature up to the reaction temperature of the solvent.

Compounds of formula (15a) and (15b), where R12 js hydrogen, carboxy, C(=O)OR9 or

20 cyano and R16 is H, may be prepared as shown in Reaction Scheme 14:



R2, R16, and R17, and the reaction conditions. Were

produced, such regioi sonmers may be separated by
webk@g®ixnal techni ques such as fractional PCT/GB2003/003168

crystallisation or chronatogngp Compounds of

general fornula (5), where I's hydrogen, carboxy,

C(=O OR9 or cyano, N5 and Rl is ip which R18 is
hydr ogen, trifIuoronetﬁ§ﬂ¥ﬂ%¥§§@¥m%ﬂ%laIkyI, N R18 H
cycl oal kyl al kyl, heteroaryl al kyl or R3
heterocycloalkylalkyl herei nafter described as
ounds of formula (22) be prepared as qyomn
Schene 16: Reacdlon £Chene 16 R2 R12 +
+N$ QBr REINRBES N #Pr Ris H
2 ®2) Thus conpounfs of formuta?23),
and”R12 are astherei @re defined, may b
reacted with conpounds~gﬁginrnula (24), wherel¥g R18 is
as hereinbefore defined, to obtain the said cghpounds
of formula (22). The reaction may conveniently be (39
carri é@8)out in an 15 aqueous al coholic solvent, for
exanpl e aqueous nethanol, in the presence of, anmoni um
acetate, at tenperatures of from about roof

erein

sol vent. Conpounds of formula (23jrand
obt ai ned from conmerci al sources, or
prepared usi ng published nethods descr
literature. WO 2004/013130 PCT/ GB2003/003168 39
Conpounds of generalStpdrnula (5), where Rl%#asvh

her ei npefwms def iTed, and RL is Rg N Hi ich Rl
i hyBrogen, trifluoronethyl, alkyl, arylalkyl 0 ::
7KO

7 2

(15b)

Thus for example compounds of formula (18), wherein R2 is as hereinbefore defined and

5 RI2 is hydrogen, carboxy, C(=O)OR9 or cyano, may be reacted, in step 1, with zert-
butoxybis(dimethylamino)methane in a suitable solvent such as N,N-dimethylformamide at

temperatures of from about room temperature up to about the reflux temperature of the

solvent. The resulting intermediate of formula (20), wherein RZ2 and R12 is as

hereinbefore defined , may be reacted, in step 2, with hydrazines of formula (17), wherein
10 R17 is as described hereinbefore, to obtain compounds of formula (15a) and (15b),

wherein R2, R12 and R17 are as hereinbefore described. Step 2 may conveniently be
carried out in a protic solvent, for example an alcohol, preferably ethanol, at temperatures
from about room temperature up to the reflux temperature of the solvent. It will be

recognized that such reactions may give rise to two regioisomers, the ratio of which will

15 depend upon the nature of the groups R2 and R17, and the reaction conditions. Where



cycl oal kyl al kyl , heteroaryl al kyl or

het erocycl oal kyl al kyl , herei nafter descri bed as
weospowises of formula (25), nay be prepared asPGIGBR003/03168

Reaction Schenme 17: 5 Reacti o§)7 Schems 17 Rz OR2 OO

OJ < CHGCCQ NH4+ Rig NS R +\ + RRg Sr'i2 N

O (23) (26 5) Thu co n f. a .
preélsged 9, Sichrapin Rt Mol bs sPu AR S Bral lechtigudy %uci} as fractional
hRAGE h a conpound of formula (26), to
mg%MgQﬁmixg saldtggﬁ%%hnds of formula (25). The
reaction may conveniently be carried in a solvent such

CierpasardUE (b e RBEN o L AT A RREsahEes, or may

5 %@%H&ea hﬁng fiblished LRORAE atawir@e@tn fhbitgament . 15
npounds o formula (26) may be prepared using

publ i shed nmet hods described in the literature, and

known to those skilled in he art SS
Compoyngls efopmnulagdde) ansg (150, %6137%{7%/\& égﬁlggﬁbﬂg'iiygfcydoalkylalkﬂ

0 r kynyl, ma

h SRS Flcy PRSI pal VRASH BN, Sknsll Sl ielom!, may
béptpagéns skmOn@RActimBehen@HO: CN, NO2, NH2, R2o0 4]

N trifluoroal kyl, alkyl, aryl, heteroaryl,

10 het erocycl oal kyl, aryl al kyl, heteroaryl al kyl, WD

2004/ 013130 PCT/ GB2003/ RE:3468 Schdhe 15

heterocycl oal kyl al kyl, herernafter described as

conmpounds of fornula (27) may be prepared aRghown

in Reaction Schene 18: Reaction Schene 18 R2

17 N
R \N/ AN

(21)

{(15b)

Thus for example compounds of formula (21), wherein R2, R12, and R16 are as

15 hereinbefore defined, may be reacted with compounds of formula R17.X, wherein R17 is
alkyl, arylalkyl, cycloalkylalkyl, heteroarylalkyl, or heterocycloalkylalkyl, alkenyl,
alkynyl, arylalkenyl, arylalkynyl and X is halo (preferably bromo), -OSO2Cg¢Hs or

-0S0,CH3, in the presence of a suitable base, for example sodium hydride, in an inert

solvent such as N,N-dimethylformamide at temperatures of from about room temperature
20 up to the reflux temperature of the solvent. It will be recognized that such reactions may

give rise to two regioisomers, the ratio of which will depend upon the nature of the groups



R13012 RR R1402 (O-+ R0 20 R12 RS -"R 15 2
iN 0 (28) (27) R12 O 5 (10) Thus conpounds of
wo eoomlA3( 28), wherein R20 and R15 are as her epeibeBre0s/003168
defined, may be reacted wth conpounds of formnula
(9), wherein R2, R12, R13 an 8R14 are as hereinbefore
def | ned, to obt ai n corrpounds of formula (27), wherein
RRR1Raad RA¢, meGharcacio eanditime] Wheteredused. syl regrgigomers may be

se%gggd;pgrp llssslécg ! f%crfl?eg suc ashf?a 1%gﬁ%r§s%lﬁéatlgn%y hﬂl%ﬁlaﬁ)graphy.

tetraki s(triphenyl phosphi ne)pal | adi um (0), and a
sui tabl e base, such as cesium_carbonate, in a

Cetipbatls@f goharainormslach), ahetd\R H mdlyﬂsdghnmadmxdeq%ﬁh)ﬂ)fﬁ% or cyano,
a tenperature from about roomtenperature up to the

reflhux te ture.of .the nt. 15 a'el

3 al%‘f]is{lcléupli g rfeact bR qgs‘fﬁekﬁ'grocgg?ré{ﬁ éth\él' a}kyl arylalkyl,
compounds Hormula (10) wherein R2 and R12 are as
her ei nbgfedre Hefined. Conpounds of fornula (28) may be
obt ai ned from commerci al sources, or nay be prepared
cyb%dlﬁylﬁllé?ﬂ | $bRebamEAIRGH S0 elﬁdtérbbﬁiﬂoalkylﬁlhﬁl | hteimiftar edescribed as

npounds of formula (5) may be prepared fr
c@mp@mﬁ @ fasmufani) WY(bzgare%?gecgmhﬁwan%ﬁ %gle@eﬂérre
19: WD 2004/ 013130 PCT/ GB2003/003168 41 Reaction

Schene 19
Reaction Scheme 16
2
R2 R
o}
CH,CO, NH,* N 7\
O / \ 3 2 4 12
R2 + Rm/“\(Br > j\ N s R
S N
H
Br R13 H
{0 23) 24 (22)

Thus compounds of formula (23), wherein R2 and R12 are as hereinbefore defined, may be

reacted with compounds of formula (24), wherein R18 is as hereinbefore defined, to obtain
the said compounds of formula (22). The reaction may conveniently be carried out in an
15 aqueous alcoholic solvent, for example aqueous methanol, in the presence of ammonium
acetate, at temperatures of from about room temperature to about the reflux temperature of

the solvent.

Compounds of formula (23) and (24) may be obtained from commercial sources, or may

20 be prepared using published methods desctibed in the literature.
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RR R2 RI5 XzZn/ > Rg+ R- R Rg S (29 (11) (5)

Thus conpounds of forrmula (29), wherein R2 and R12 are
wa@sgooherasinbef ore defined, may be 5 coupled wi B¢IT/GB2003/003168

conmpounds of fornula (11), in %hich R15 is as

her ei nbefore defined, to obta? conmpounds of fornul a

(5), wherein Rl, R2 and R12 are.gs hereinbefore 1
Coetrioneds of heeralefasmiulin (s where Bl freid dsnhereiabefprss defiredond R s

a suifabl ggcatal yst, such as di hydrogen

di c® éﬁfkftent-butylphosphinito-xP)paIIadate

(2-), in\\suitable solvents such as tetrahydrofuran

and N-ne pyrrolidinon t.a t erat.ure of fro
aboyo—~gom E1110 te‘n’i’p@"ﬁé‘?’u %éguﬁ P%‘%ggeél’ ?tél?]luﬁ’i?methyl’ Ay, arylalkyl,
eratyre of the solvent. Conpounds of fornula (29)

epar ed usi ng published nethods described in
the literature, and known to those skilled in the

PélbalkHalGP MRS yRfkyl 0bUhéelodyclo@itylakyRr eRedigdict r dBcribed as
compounds of fornula (6) as shown in Reaction Schene

compoRetscififormubt RSema0bgprepared gy showrRnQR eactpmpchemery:
'-~/ RI12 S S (6) (30) (5 20 Thus conpounds of
fornmula (6), wherein R2, R11l and R12 are as

herei nbefore defined, Reyction Sehepb@d with conpounds
of formula (30), in which RL is as hereinbefore )
defibned, to obtain conpounds of formula (5), wheref
R ®\R2 and R12 aregas hereinbefgre defined. The

is performed iln the~ presente bf a Buit
uch s~ di en~WD 2004/ 013130

dEchl or obi s(di -tert-butyl phosphinito-i cP%K

(2-), in suitable solvents such as tetr dr ofgur an
and N-net hyl pyrrolidinone at a tenperatur f from

about(zg)oom t enper atur(ﬁ)up to the reflux tenper at urgs)
of the’sol vent.

Thus compounds of formula (23), wherein R2 and R12 are hereinbefore described, may be
reacted with a compound of formula (26), to obtain the said compounds of formula (25).
The reaction may conveniently be carried in a solvent such as acetonitrile, in the presence
of ammonium acetate, at temperatures of from about room temperature to about the reflux

temperature of the solvent.

Compounds of formula (26) may be prepared using published methods described in the
literature, and known to those skilled in the art [Wasserman et al., J. Org. Chem., 2003, 38,
4785-4787].

Compounds of general formula (5), where R2 and R12 are as hereinbefore described, and

R1is X in which R20 is hydrogen, C(=0)OR?, halo, CHO, CN, NO,, NHa,

R20

=N

trifluoroalkyl, alkyl, aryl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
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5 Conmpounds of fornula (30) may be prepared using
publ i shed net hods described in the Iliterature, and

wh w1180 t hose skilled in the art. Conpounds BET/GB2003/003168
formula (5) may be prepared fﬁgn1conpounds of formula
(31) as shown in Reaction Schene 21: 10 Reaction

o e B, S S TR, v o

ﬁgm%a%s%&w@fﬂ@a%ubﬁsaaeﬁb@mre defined, 15 may be
coupl ed wth conmpounds of fornula (11), i n which R15

is as hereinbefore defined, to obtain conpounds of

formula (5), wherein Rl 3% and éﬂgl re as

her ei nbef ore defi ned. %ﬁ%JP%§8¥F%n—rs performed in

the pregence of a suitable catal yst, such as

tris(dibenzylideneacetone) dipalladium in a suitable

igb ent yixQ\ure such as N nethyl pyrrolidinone at a
n% re Rﬁzrom about roomtenperature up to the

reflwx 2@ tenperature of the solvent. Conpounds of

f orMOI a (31) may be obtained fromcomercial sources, R

or nay bqg)prepared usi ng pubki shed net hods descri bed

in the literature. Corp Of

pr epar ed 2£on1conpou ds la (6) as sho
Reacti on Scherme 22: WO 2004/ R'PCT/ GB2003/ 008168
43 ReactROn Scheme 22 R R2 R/ 3 R / Rig RI15 Rig
+ SnR9 S 6) (32) (5) Thus conpounds of fornula @7)
(6), onher , R12 and R15(Z#)e as hereinbefore
¥ne *2coupl ed wi t h conpounds of formula

(82}, gn whi"ch R1 and R9 are as herei nbefore

(10)

Thus compounds of formula (28), wherein R20 and R15 are as hereinbefore defined, may
be reacted with compounds of formula (9), wherein RZ2, R12, R13 and R14 are as

hereinbefore defined, to obtain compounds of formula (27), wherein R2, R12 and R20 are
as hereinbefore defined. The reaction is performed in the presence of a suitable catalyst,
such as tetrakis(triphenylphosphine)palladium (0), and a suitable base, such as cesium
catbonate, in a suitable solvent, such as N,N-dimethylformamide, and at a temperature

from about room temperature up to the reflux temperature of the solvent.

Alternatively, the coupling reaction may also be carried out using compounds of formula

(10) wherein R2 and R12 are as hereinbefore defined.

Compounds of formula (28) may be obtained from commercial sources, or may be

prepared using published methods described in the literature.

Compounds of formula (5) may be prepared from compounds of formula (29) as shown in

Reaction Scheme 19:
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defined, to obtain compounds of formula (5), wherein
R1, R2 and R12 are as hereinbefore defined. The

WO e@enixBo i s performed in the presence of a suPCEGB2003/003168

catal yst, such as tris(dibengzylideneacetone)

di pall adium in a suitable sol'vent such as N

nmet hyl pyrrolidi none at a tenperature of from about
room tenperature up to&ﬁéﬂ%m t enper at ure of
the solLyent. Conpounds of formula (32) may be gptained

fromc rcial sources, or may be prepared usNag
publ i she t hods described _whH the literature. 1
Conmpoun engral Hor g (5), werz R2 and R12 12

as X¢av ei for® described, and Rl is RR1 NBf ins R

whi ch R21 is hydrogen, trifluoroal kyl, alkyl, aryl,
heteroaryl, N heterocycl oal kyl, aryl al kyl,

het er oaryzlgyl kyl', heterocyqiippl kyl al kyl , herei naf t &§)

descri bed as conpounds of fornula (33), may be

prepared as shown in Reaction Schene 23: 20 Reaction

Schenme 23 WD 2004/ 013130 PCT/ 200%%203168 44 OR9 R2
TRiR:@ipdunds-offoonulag29), whereg RSamd §' Rate ay hqreinbgforgalpiined, may be
(35) (33) Thus conpounds of fornula 34), erein R2
cepedRIIthagaanpeyngs o fommatle (B &t vrueh Rr(%'gyls @évwereéﬁla%r%%fa defined, to

wi t h compouynds .of fornul 35),, er ei and R21, i
oBgImeBPHBEF 6F SoRMF oty Rl F B chegfitbdiSre defined.
Tﬁ@ rr_@é’éti%n(ﬁ%erfdmﬁﬂ &l "thB2preRHcRbE Ab@dk BatBkNhatione dihydrogen
ef i ned. e reaction i's performed in an alcoholic
divhloretit(di-sare butgiphespidmitl- kPpalladate a(2tlenper suiigbls  sblvepis such as

oo LS SBd5, e TP LRI S o
t%eg%tﬁﬁci\%) QeI QN Fer@fd dTapk st Rl is 10 NANin

I's as hereinbefore defined, hereinafter
described as N

Compounds of formula (29) may be prepared using published methods described in the
literature, and known to those skilled in the art.

Compounds of formula (5) may be prepared from compounds of formula (6) as shown in

Reaction Scheme 20:

Reaction Scheme 20

R’ R’
/@\ + 120X — 1/@\ 12
RrR™ s R"? R R s R
(6) (30) (5)

Thus compounds of formula (6), wherein R2, R11 and R12 are as hereinbefore defined,
may be coupled with compounds of formula (30), in which R1 is as hereinbefore defined,

to obtain compounds of formula (5), wherein Rl, R2 and R12 are as hereinbefore defined.

The reaction is performed in the presence of a suitable catalyst, such as dihydrogen
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R18 "H conpounds of formula (36), may be prepared as

shown in Reaction Schenme 24: Reaction Schene 24 R2 R2
wekR@OB1BiHA+ R12 N S R12 S N + R18 H Br Rls PCT/BB2003/003168

(37) (38) (36) 15 Thus conmpoynds of formula (37),

wherein R2 and R12 are as her¥€i nbefore defined, may be

reacted with conpounds of f | a 8)., wherein 8.is
dlalélom%ﬁilnlsﬁfb}%tﬂgg%ﬂﬂf’ W&B:Kﬁ)ﬁfﬁ[?gg i ré'?st e ssaﬁaﬁsoaf?%ﬂﬁassuch as
teRfn LR RO N-m IS ﬁ%ﬁh{neﬁe Y aC QY SIHERL lof B8m about room

carrred out 1n an ueous al coholic solvent, for
temparmire vadqo deusfloetdngratyreiof theselygnesence of ammoni um

WO 2004/ 013130 PCT/ GB2003/ 003168 45 acetate, at

tenperatures of from about roomtenperature to about

! f Y §HblisiearRempas d@kribed in the

C?%?%%ﬁ%(%éy%ﬁgggggéﬁgﬁéﬁg?ggaﬁgingggﬁﬁlished nmet hods
lidestane] doeicdkrionwnt thehos skilleé frathgraet: and conpounds  of

formula (38) may be obtained from conmercial sources,

or may be prepared using published nethods descri bed
Cbipbt&is! dftBFRbI ri? hhy B¥Brephred!from BothpoundSE fornfudec(3,1) as shown in

1983, 56, 1490-1496]. It will be appreciated that
Redmgion Sshemepgli at e functional groups exist, conpounds

of 10 formula (1) or any preceding internedi ates such

as internediates of formula (I11), (I11), (1V), (1),

(2), (3), (4), (5), (15RgactibASbhemd 2P), (25) or (27)

may be further derivatised by one or nore standgrd

synthetR% met hods enpl oyi ng substitution, oxidatyon,

reductio cl eavage reactions. Particul ar
subst i t ut)f of\\appr oachgs i ngLed® conventHonal i\
al £/ oR, REtion, hBteroarylation, acylmtiOmg R"

sulf%nylat?on, hal ogenation, nitration, formnyal ation
and 15 coupling procedures.

31 (1) ©)

Thus compounds of formula (31), wherein R2, RY and R12 are as hereinbefore defined,
may be coupled with compounds of formula (11), in which R15 is as hereinbefore defined,

to obtain compounds of formula (5), wherein R1, R2 and R12 are as hereinbefore defined.
The reaction is performed in the presence of a suitable catalyst, such as
tris(dibenzylideneacetone) dipalladium, in a suitable solvent mixture such as N-
methylpyrrolidinone at a temperature of from about room temperature up to the reflux

temperature of the solvent.

Compounds of formula (31) may be obtained from commercial sources, or may be

prepared using published methods described in the literature.

Compounds of formula (5) may be prepared from compounds of formula (6) as shown in

Reaction Scheme 22:
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For exanple primary am ne (-NH2) groups may be

al kyl ated using a reductive al kylation process
wepphoyilsg an al dehyde or a ketone and a bor ohpdr/G#2903/003168

for exanple sodium triacetoxyborohydride or sodium

cyanobor ohydri de, in a solvent” such as a hal ogenat ed

20 hydrocarbon, for exaﬁyle 1E%idicggoroethane, or an

al cohol such as et hanols & sary in the

presence of an acid such as acetic acid at arogpad

anbi ent\tenperature. Secondary am ne (-NH) groups
may be / arly alk Iatggﬁgngboying an al dehyde a
f ur t,per lexappl e,, pritrar yarPRE or secofdary an 12

gr &ips ¥”be Bonverted into 25 anide groud% (- R

or -NRCOR' ) by acylation. Acylation may be achi eved by

reaction with an appropriate acid chloride in the

presence«pf a base, such ggptriethylamne, in a (5)

sui tabl e solvent, such as dichl oronet hane, or by

reaction with an appropriate carboxylic acid in the

presence of a suitable coupligg ent spch HATU (O (7-
Thasbengatnds &f dbrduly [(§), Nkl R ngrdeR pagr asnhaiinbefore defined,

hexaf | uor ophosphate) in a suitable 30.so

ey SRIceRDR PGS BF koAb 1y PO gl B ar as Hercinbefore

converted into sul phonam de_groups 2R jer .
dﬁmeé@p@l)talgrcgwguw. c& gg{nillaESMV\?jﬁP%ﬁ%pE? 61&1 IRo‘lth e as hereinbefore
aStiah oy ré:alajtiﬁﬁ id ﬁgérfbrﬁl@@ Bl g€ P&%e&fe 8f UkGiePle chabei, such as

such as triethylamne, in a suitable solvent such as
triti( dibéronytitreeneetence) Pr ilipatigdion, sésonaarspitabiene sgvetipssushn as  N-

be converted 2004/ 013130. PCT/ GB2003/ 003168 _ 46 |
ST e, MRS O KPR gorh Jepidft b 1o e rofux
16%?ékﬁy&&mmgggw&ﬁle I socyanate in the presence of a

sui tabl e base such as triethylamne, in a suitable

solvent, such as dichloronethane. 5 An anine (-NH2)
b bt.al b ' ' - ,
FBpodiar doBfita o FHF e hufbed Hek (el QRI, PLELE or may be

@iy iblgea héthédyeleperiirdne ehedfteratur@t al cat al yst,
for exanple palladiumon a support such as carbon in a
sol vent such as ethyl acetate or an al cohol e.g.

nmet hanol . _Alternatively, the an mat i on_na e .

IR e CEHE ) whEI RORRIE FRGAS B SRR, desgpibed, and
tal21 e. g, tin or iif. hn th e [

RO s By o PR R210 9 GioReE ieRlo B, . heteroary

am ne (- NH2) groups may be obtai ned by reduction of

nitrilesEN), for exanple by catalytic

hydr ogenati on using for exanple hydrogen in the
hBtess bloalkyDfardalitel, aktetaiylhiksl, hetetucyeboaliglatkypHer@idaftemdescribed as

on a support such _as carbon, or ney, nj ckel, . i.n 15 a
cepipoends of ernula (G, mevbe p@paeg s M 10 RaRien §?}Pﬂle§@-
tetrahydrofuran, at a tenperature from

Reaction Scheme 23
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15

-78C to the reflux tenperature of the solvent. In a
further exanple, amne (-NH2) groups may be obtai ned
w0 e@aocaBboxyl i ¢ acid groups (- CO2H) by convePGI/GB2103/003168
t he correspondi ng acyl azide (-CONS), Curtius
rearrangenent and 20 hydrolySis of the resultant
i socyanate (-N=C=0). Al dehyge groups (-CHO nay be |,
conveyted to am ne groupSO%-CHZNR' R')) by reductive&
am nati on enpl oyi ng an amine and a borohygﬂide, for
exanpl odi um tri acet@Xxybyr ohydri de _or Soul / \
HEY anopor idet in a solvgnt such as a hal genatred™g R
y n, for exanpph€” digfhl or onet hane, \or
hcohol such as ethanol, where necessary in tYe
pTresence of an acid such as acetic acid at around
anbi t) tenperature. In 2(135f urt her exanple, al dehyde (33)
groug% may be converted int)o al kenyl groups (-CH=CHR )
by the use of a Wttig or Wadswort h- Emmons reacti on

20 881 GPELRLE P BRERICE AR 597 L oPRETRRRR ety
e B S B TR AR g e o,

usi.ng di | i Wel>%) B I :
o G, OB RS RIS RE 35 = ufeAR! Rercinbefore defined.
TRETACB2N03HO0EHEE inkih Abdtelinablveat, suclabs etivoel, gndeps temperature
may be obtained by the qxidation of al cahol groups
fig1 Shguit YR STREEIIE UBP HicsPH TR G 8N Rbs o
skilled in the art. Ester groups (-CO2R ) may be
converted into the corresponding acid group (-CQ2H) by
BrRbhlds 8f bagsr atalaiend wikey @llfsissas Hapmbetoryg definedhend R1 is
nature of R If Ris t-butyl, acid- catal ysed

at nent

Cmyjd’/%%*w Ul B s SRR of i PECHAT A soribed o

12

an ous solvent, or by treatnment with an inorganic
F{ix d $uch as hydrochloric acid in an aqueous sol vent.
O Carboxylic acid groups (-CO2H) may be converted
cbRbOurRi¥o# €SNI m&f be Heblifedas showh maRatieNSoMetde 220
appropriate amne'in the presence of a suitable
coupling agent, such as HATU, in a suitable sol vent

such as di chl oronet hane eLcﬂio §cﬂﬁ1 gy exanpl e,

carboxylic acids may beBhUnnﬁbgaéeg—by one carbon (i.e
-C2H jo - 15 CH2CQ2H) by conversion to the R3
corre8Rgondi ng acid chloride (-COCl) followed by Arn

Ei stert thesis. In a fdfther )i:%mﬂr + - OH groups

may, be ated fromthe orre%lgbnc}i nlg4 est efq

CC2RH 954 Ry o (-16!—!0;8 Dy Feduction, ~using f

exanpl e a conpl ex netal hydride N
8

Rl

(37 (38) (36)

Thus compounds of formula (37), wherein R2 and R12 are as hereinbefore defined, may be

reacted with compounds of formula (38), wherein R18 is as hereinbefore defined, to obtain
the said compounds of formula (36). The reaction may conveniently be carried out in an

aqueous alcoholic solvent, for example aqueous methanol, in the presence of ammonium
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20 such as lithium al um nium hydride in diethyl ether

or tetrahydrofuran, or sodium borohydride in a sol vent
w@omhosH3met hanol . Alternatively, an al cohol negI/682003/003168

prepared by reduction of the corresponding acid

(-C®2H), using for exanple | i%hi um al uni ni um hydri de

in a solvent such_as tetrahydrofuran, or. by usi
BBl E S GEROmLTCH ot EEFLAYA PRl ¢ st temperature of
mAkGebg! groups may be converted into |eaving groups,

such as hal ogen atons or sul fonyl oxy groups such as

an al kyl sul fonyl oxy, e.g. trifluoronethyl sul fonyl oxy

oD B LSO L Bt i e

lieRIhu s8I R ogpodd b TRRMLITBY) Bery! RAacbiaiethifioi thin@ekcial sources, or
chloride in"a hal ogenated 30 hydrocarbon

e.g.
mdy bkl pemest hsing publishpil @@hqdﬁedeé@'ril?ﬁ‘éisiﬂothil{\?}a%m B et al., Bull.
base ( cep i am ne) may al so be used in the
ChaBes o P OB A MAIS0 Py (0037 003165 48 I
anot her exanpl e, al cohol or phenol groups may be
converted to ether groups by _ coupling henol .with
Itailb e otrreqisicd: G VeRe SEePPriRle {1ops Ry b EBIRs ot cppgounds of
fRIRREAFG R RecARBTARE E; Siohlds ERBSRM:ANOSIBHAEL ! (1), V),
AR Get Vat o Such cas |et%y7-, gilsopropyl, or

(9] €91 (3y) @3.08),0a6D0K\AbAt @2), ALE)eon@f) welyybeefutiber dariatised by one or

may be prepared by deprotonatio f.5 an. al.cohol . ..
1106} g ST B HRed BgoY B RSN SRR GRS Hstionyor cleavee
re%%’cﬁﬁq lﬁﬂLcu?aﬁi gsi,u'b.ktﬁﬁti&{ apPfdadidsYindludd Eoag&ftonals HikRladbn, arylation,
kyl" halide. Ar

an a omat i ¢ hal ogen substituents in the |
hetervpoyliatits:, magylitéons ubiléntydadiono halbgagetionve tmitratioay c frymyelation  and
q§%1reat nt with a base, for exanple a lithium base
CAIREREREOFPFEyl or t-butyl 10 lithium optionally at

a low tenperature, e.g. around -78C, in a solvent such

as tetrahydrofuran, and then quenched with an . .
Fet exanmpp prinery emine ¢Dél groaps sy keoalkyipied; usigrg reductive alkylation
Thus, for exanpl or.nyl_.grau [ 0 ;
o P R S b e R B A D= Bhnle sodium

ey bsrohpdres soddahidyarstiosolimlyida) tren rsatviewekychbas a balogenated
subjected to neta

e.g. palladiumor c er
hydrosprperd fore sEamRfs] S itiorbRbice ppralgiel e agopljanol, where
ng(rse]tg%]r%iﬁ 3{?{' ?resérﬁ:eqm Aaci@s¥dh ad'gificalcid at AblEDYbient temperature.

O- Oor aniino substituents. Suitable
Secamlatiuamihe (WO leropg niry Ergpindgeylalkylakaddmployisg an aldehyde.
descri bed by Heck, Suzuki, Stille, Buchwald or

Hartwi g. Aromati c hal ogen substituents nay al so

IHRORKEE: BUHROPRIhAS Hh9B!RGeeRdan! BntfeWsgps may be converted into
amide groups (-NHCOR’ or -NRCOR’) by acylation. Acylation may be achieved by
reaction with an appropriate acid chloride in the presence of a base, such as triethylamine,
in a suitable solvent, such as dichloromethane, or by reaction with an appropriate
carboxylic acid in the presence of a suitable coupling agent such HATU (O-(7-
azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluorophosphate) in a suitable
solvent such as dichloromethane. Similarly, amine groups may be converted into
sulphonamide groups (-NHSO,R’ or -NR”SO,R’) groups by reaction with an appropriate
sulphonyl chloride in the presence of a suitable base, such as triethylamine, in a suitable

solvent such as dichloromethane. Primary or secondary amine groups can be converted
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20 reaction with an appropriate nucl eophile such as an

am ne or an al cohol. Advantageously, such a reaction
worego4loesis@r ri ed out at el evated tenperature i nP€TYEB2003/003168

presence of m crowave irradiation. The conpositions

of the present invention may fornulated in a

.conventional manner 25 usi QL. nore . . .

i gl G NP GRS 8 -AEGONRD) 85 el gty an appropriate
i LTI AR ffoa{' E’Lﬁ’té'afésbé%fe LOE 2d BV AR e Y a BEitable solvent,
m?%%%ﬁegteg %of oﬁa buccal , |ﬁtraﬁasgﬁﬁtpar§ntera

sich. a3 .dichlorntoethaseious, |ntranuscular or subcut aneous)
transdermal or rectal administration or in a form

suitable for adm nistration by inhalation or
AnNsHaf |(Q‘QH8rh1aygge GBtaiRddy RAIMHNSST 2hitN-NOIE group, for example by
phar maceutical” conpositions may take the formof, fo

caalyiip lhydragapitions using depetampe pyépared By RISHPRER OF @ﬁaq:tal catalyst,

f%rda&(ﬁmgg Qﬁhlﬁg uﬁjrgglgégﬁéﬂog‘?suc as %%g)glg :ﬁg?lsglvg déu@h s Eﬂ“lyl acetate or an

aﬁ:bﬁ(ﬁlc@ mBaddi Aemiatikely] gdeneansformation may be camed out by chemical
droxyprop | met hyl cel lul ose); fillers Iactose
SO0 TICCARTN? GEReiels S 068 e B¢ @eqsygﬂtedp | ghacid such as

hﬁ&%chp§gcgr cal ci um phosphate); |ubricants (e.g.
‘tm'stearate, talc or silica); disintegrants

(e.g. potato starch or sodlun1starch egcoIIate); or

mettlng agent s |un1laur hate). Th .
In gtfpighe ewpbearewgt(e%Hﬁﬁﬁe&rﬁw ¢ ORRSHA i efyfion of nitiles (-
it b 1 HFd2en WRvh

CN&PR gortqh('aﬂ# IF%PE%Q@'PM 'ygx)'% ed o,nqgsfgiguit%? gir(]eisﬁlﬁls hg’y r(%pg Bthe presence

of asmadmataﬂusx, for eXahrqa}e paal;adimn pneseppatisuwh aq carbpnperdianey nickel, in
constituti r or .ot he ble vehicle

a58SREN 05 SRR Pt et BERAL B G Ag HaBr 85 aperature from

—B¥oC &PIMY e QB ?eﬁﬁﬁé‘éfﬂfefsblvﬁﬁlaf maceutical |y

acceptabl e additives such as suspendi ng agents (e.qg.

sorbitol syrup, nethyl cel lul ose or hydrogenated

Ilggl ﬁltlge)rf&%rgl Iea%ﬂn}éllg —Nﬁ@%‘% C@%ﬂ%}?bé (?btglr‘ned k gﬁf éﬁ%&gﬂf: acid groups (-
sy &)ﬁlv@tsibyﬂto aheceiebpondaiidacyl Bzife 6SONYS Ceiss (eangngement and

met hyl, prop p- hydr oxybenzoates or sorbic acid).
hyéﬁﬂﬁu%@%heﬁﬁ %ﬁ§$ﬁ&¥ﬁ8ﬁy NRE=Ednposi tion may take the
formof tablets or |ozenges fornmulated in

conventional manner. 15 The active conpounds of the

Aldsigydei gpoupselyCHO) froaynbd edradrtedio pairengrewss (-CHNR'R”)) by reductive
adn1n|stratlon by injection,, includi

in .
aPBAUIRY | BRRIOVE hal erfRE | AT e'&‘hnl?‘ﬁﬁgsgi 1%1; i %?rusf)éﬂnple sodium
th %Mgﬁ&oﬂ?&ﬁ@ﬁr Lodigmt éﬁtﬁow}éhﬁﬁi&r %ﬁ%@@nﬁ: Ruéthd a halogenated

osag forme.g. in anpoules or in nmulti-dose
hydrucaiboey ©f emam;bie dichiaidadthpna s ay atcobel sugiy as ethanol, where necessary

h f
SRR OB T SR s SRR M BB TS e
and may contain

In a further example, aldehyde groups may be converted into alkenyl groups (-CH=CHR’)
by the use of a Wittig or Wadsworth-Emmons reaction using an appropriate phosphorane

or phosphonate under standard conditions known to those skilled in the art.

Aldehyde groups may be obtained by reduction of ester groups (such as —CO,Et) or nitriles

(-CN) using diisobutylaluminium hydride in a suvitable solvent such as toluene.
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20 fornul ating agents such as suspending, stabilising
and/ or dispersing agents. Alternatively, the active

wo pgreditant may be in powder formfor reconstiPCE/GBr003/003168
with a suitable vehicle, e. g, sterile pyrogen-free

wat er, before use. 25 The acti‘ve conpounds of the
i nvention_m

| be f | [ L .
RO T AT AT i —
ar%%ﬁﬂ?tﬁe oﬁﬁgsi%gsgg%ﬂ{ RO RORVRNIIGR e HHPPOSI toOry

ases suc tocoa butter or other glycerides. For
i ntranasal adm nistration or adm nistration by

i nhal at i e active co unds of the 30 inyentio '
AP, b Ty el R RS Lot el bl coutn by
ad- SUBRENSIAR YAy MRpefih@YonCBo tnature of tlalf R $s t-butyl, acid-

squeezed or punpéd by the patient or as an aerosol . .
catglywy hydr@yentan bonckievh far pramel hyzeaieetHithan ogganie acid such

I ith th i | L
o bRE A ISR SRB Aol S b EBhGeaPH AR S B g sid e
hyteb IO At idkh RLELGHEIDRXAL.003168 50

di chl orot etrafl uor oet hane, carbon di oxi de or other
suitable gas. In the case of a pressurized aerosol,

t he oS . 1 j i V) Y/ bR > 24
CHSSRF AT o (LB Bl eonm
b eRLBOMNSthen apphiptiateminain thentresenceofzosuitablereoopling agent, such as

suspension of the activ onmpound. Capsul es and
H@@?=ﬂP@§E§dﬂﬁﬁ@§?“§B@1%&gﬂ%9é5£$hﬁﬂ% gel atin) for use
in 5 an inhaler or insufflator may be fornul ated

contai ning a powder m x of a conmpound of the )
I #hethe exarapid, @risniyliabtids poyderhopmdegatadchy ere ¢agkandde —COH to —

or st h. A pr.oposed dose of..the.ac{, v

P00 BRiconitrigh oo fig SO Spdidis Syid hiolife FTCY RetforRld by Ammd
R BndildsAt i on to the average adult human for the

treatment of the conditions referred to 10 above is

0.1 to 500 ng of the active ingredient per unit dose

whi coul d be 1 ni ster I : .
In iar‘égh?fe‘?xagﬁ’ye.’ -@%g'gfowsen aslgt}}e %\%I]I%fateﬁ%% eﬁa e%g%%ﬁéglrﬁgnemr (ce.
iRy, lor Wilddhyde (€T180Y By treduchien wdih®dmexaepdemal @sapléxt metal hydride
w ||~ be appreciated that the Lq¥ertion I S d%%prigfd b di
svedy asf litanpalamaryg Ardride an (digty} e ofF STTaiReLy ra‘?ra¥7r sodium
Be ' Ay Emay b ed b
oBFTRER Bk ROy GEBESneleh oy b et o
récdsaomufethspeatespofdibR)acite (€0ADo g fir exeide thithivm aluminium
tenperature using a Varian Unity |nova. (400NHz

SRS A S0 5 LBt o B b ROMHED o e suh
t&ﬁgymygugﬂgnical shifts (8) are expressed ppmrelative

to

Alcohol groups may be converted into leaving groups, such as halogen atoms or
sulfonyloxy groups such as an alkylsulfonyloxy, e.g. trifluoromethylsulfonyloxy or
arylsulfonyloxy, e.g. p-toluenesulfonyloxy group using conditions known to those skilled
in the art. For example, an alcohol may be reacted with thioyl chloride in a halogenated
hydrocarbon (e.g. dichloromethane) to yield the corresponding chloride. A base (e.g.

triethylamine) may also be used in the reaction.



25 tetranethyl silane. The foll ow ng abbreviati ons have

been used: br = broad signal, s = singlet, d =
walowblex130 dd = doubl e doubl et, ddd = doubl e doedi/6B2003/003168

doubl et, dt = double triplet, ,t =triplet, td =

triple doublet, gq = quartet.4ﬁigh Pressure Liquid

Chr omat ogr aphy - t CMVS '
L Sy o ameir L e s 1
coﬁ@f?ﬁgo %gﬁélo‘l\’%\‘i@l RENEMHM B, YSivag saBeaPletrhRirofuedd @whd gresence of a

_ V\D.2004/ 013130 PCT/ GBZO_OS/ 003168 51 Method
phaspliing ee.g miniplenplphdsphinsd anth aa Mttvetoresish Prsadiedn, (dupopropyl, or

.spectroneter with osi.ti,ve.ion el ect .
o SR b RS SuP Do S 330 B eproromation o
arChle B SusiridB a 3O bsee. Orgvdfmh Wtiridntbllawad by subsdqoenteaddition of
flow rate.” The initial solvent systemwas 95% wat er
ancajkiylafiimg aggnd suoh ssomraleyldelide.(sol vent A) and 5%
acetonitrile 5 containing 0.1 %formc acid (sol vent
B) for the first mnute followed by a gradient up to
ARSf aﬁ{é' Mﬁﬂ%%rﬂsfa‘tpﬁul&ﬁ% li:‘lﬁlthﬁe rbmBowvdsr mhjebenenlijectdd to halogen-metal
m nut es. e final solvenpt system eld c
exchpngg U eHBEND WD QRASS, fOK/@ti%/mHleB% ﬁ%ﬁg@?)@w Rty o r-butyl

lit%@ %ﬂ?&aﬂ? & N gPoBSSeihal f 05MabSardIPeFsAONBL r soMdn such as
posttive and negative 1on el ectrospray and
tebrhiS/dBbuske, and dhendpieadtedorittuan elgctaophile o sntrodTies a desisd substituent.

C18 3. 3 : :
METIEE I LN IR WA T Y ——
th%oélg(ﬁg)%hﬁe.f Bforh I lfldlég%tn Qib3BruBhB YhRS afté@hitoBe bBYsuBjected to metal

gra 't up to 5% solvent A and 95% sol vent B over the
(ene>pall&lininrmutcepperTtntaly sadatactions,dn introsise, den evasphe leeid, ester, cyano,

copstant. for further..0.25 mnutes, 1 .
oo P S r PUPRCISHT, ey ShaBopRbSERS, Sitable procedures
WhRECIEP HRt &hplviddincRIIR| thbyed@ntbaeBRtHeck, Sanki, Stille, Buchwald or
el ectrospray and ELS/ D ode array detection using a
Hettemnenex Luna C18(2) 30 x 4.6mmcolum and a 2 m /

mnute flowrate. The solvent systemwas 95% sol vent

A and 5% solvent B for the first 0.50 m nutes followed

ABYmatid haldicem tsubgtithent 30 also | weletgoAnacicordillé sopleeehe following
over the next 4 m nut

> - s. The final solvent syste S

reqetien WelbrRSt PRI r&ﬁw@ﬁ% Fuch, SRy AT 68 1 Ay BP L G antageously,
stdhas ?eaqi&{] nﬁg/q:)%séﬁ'fﬁed-blﬁbﬂt @le@!ﬂfe@%@%ﬁﬁ@ ¥n eI frbdctdd bPicrowave

was perforned using a Genesis HPLC Col um (Ref.
hﬁﬁﬁﬁﬁﬂBS, 100mx22. 51nm) contai ning C18-7m 120A 25

silica.
The compositions of the present invention may be formulated in a conventional manner
using one or more pharmaceutically acceptable carriers or excipients. Thus, the active
compounds of the invention may be formulated for oral, buccal, intranasal, parenteral (e.g.,
intravenous, intramuscular or subcutaneous) transdermal or rectal administration or in a

form suitable for administration by inhalation or insufflation.

For oral administration, the pharmaceutical compositions may take the form of, for
example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g. pregelatinised maize starch,

polyvinylpyrrolidone ~ or  hydroxypropylmethylcellulose); fillers (e.g. lactose,
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Reverse Phase purification was perforned using a Jones

Fl asl unaster |1 and I ST cartridges (lsolute C18,
w@xiratienyd non- endcapped, sorbent ref: 220). 3PCTGB2003/003168

anal ysis was performed on Fl ukga al um ni um backed

silica gel/TLC cards (20x200n§ with |ayer thickness

Q.2nm_ cut to size. 2004/ 013130. PCT/ GB2003/ 003168
msrorpia it reluBHER: FRTES RSFRIRE: PIOEHLIE RoTRges i stcarate, talc
oPsilispnalsifb s 8.y SothiohstRrRLhesdigRr stidch gWtolhte) S8 Swelting agents

si ngl’e-node resonator and dynamic field tuning, both
(oof. sediivohlagiy eulphasp): cthecabletsinay beepatedrityrmasthods well known in the art.

Tenperat ur.e from 40-250C ¢ b ' .
BB KRGS0, P LB B0 sy stions
syupd oﬁrs@sg@iiﬁbﬂls’;\bh &hdyomaly beSpREat&RS 808 ,drd phodlicOfidr cdmstitution with
and 2.0-5.OnL. Conmpounds have been nanmed usi ng
vigksr|os todhen snifeldp oFhicleoteionsruse. Smxibip prepayaiigps may be prepared by
2- Ayl - 5=t i f . . .. .
cpr§/\§eg Zlolﬁa_l %,ll.‘ef% g&{lfﬁli ﬂ&%ﬁéﬁ@g&é%raﬁgé}ﬁ?lg a%%liuges such as suspending agents
(gg‘.cb’oﬂxmﬁirﬁp, fakkhyHcelN163e! or \hydrogefated-31ibla fate); etiudnifyofg agents (e.g.
- (2- net -5-trifl - - - 3- -t hi
I@éﬁ@qe@ga%@&ypp%a%g%g rv(e)lgglte? el. g.za[frlnogg of ,chly e%tég 2)r étmfloﬁgohol); and
APNAE O RURAN o250 Rk AR AR r SOLASATD). |

pgg, er encg5 %xglgnp}ﬁgoﬁléﬁl@hy rremt(ﬁd;eﬁol &%g S( 8))?62”11) was

treated with p-toluene sulfonic acid (0. 7ny,

Fggﬁsglg&g? | "ngg%i_(inohlg% :cggmégfci?rf’ |trr|1£zr:yr ?a?@? ﬁ)f;lrf%?nq] of tablets or lozenges
FHORNALE (PRI Bhif phfgs. (b. p. 40- 60C), 3:2, v/v]

I ndi cated conpl ete di sappearance of the starting
material. The reaction mxture was evaporated under

educed pressyre.and the residu rek it S
B
ie&@nb on@lledia®| Wisingn. cobentional poghesrineion segaiqicsd &0 infusion.
and tﬁ_e organj ¢ _phase was washed with water, then .
Formulgtionsefor Saigriien 51y fhet eresgmipd: Wewnit dosRgs e §- &y Ay apwpoules or in

r . ' _(2- hvd - 5-1 1 f):
B
ag Aepen2idnE, s@B¥Ynsasr amuhsidne Bobilyl or IadubiR vehicles, and may contain

formulating agents such as suspending, stabilising and/or dispersing agents.

Alternatively, the active ingredient may be in powder form for reconstitution with a

suitable vehicle, e.g. sterile pyrogen-free water, before use.

The active compounds of the invention may also be formulated in rectal compositions such
as suppositories or retention enemas, e.g., containing conventional suppository bases such

as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, the active compounds of the
invention are conveniently delivered in the form of a solution or suspension from a pump
spray container that is squeezed or pumped by the patient or as an aerosol spray
presentation from a pressurized container or a nebulizer, with the use of a suitable

propellant, e.g dichlorodifluoromethane, trichlorofluoromethane,
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(CDC13): 8 7.53 (br, 1H), 7.23 (br, 1H), 6.79 (br,
1H), 4.00 (s, 3H). LCVMS (Method A): RT = 6.45

wWorwaonea 3o 292 (MrH) +. 25 WO 2004/ 013130 PCT/GB2003/003168
PCT/ GB2003/ 003168 53 (b)

5-( 3 rI\]/la\t hyl - 2H Syr azol - 3-Xl) 5(Ohl ophene- 2- car boxylic
aci vdroxvam de CH3. .H.. "IN N . N, /.S O .
dlahle@é%m%rqqﬂwawam%ﬂmm iopthrsig gpd T s ofg P4 pressurized
acfGdol Ghe dé'sé‘%e;"ﬁ{ﬁt Hayobd aét@ﬁﬁihﬂé 'bg"'f.iirpviding a valve to deliver a metered
- } y

pyrazol - t hi ophene- 2- carboxyl i c aci d
arhowttr Afngchressprizedned@iaihaxgy)nehnlizts nagydc@ugin assolution or suspension of

met hyl - | H pyr,azol - 3-yl ),-t hi.ophene- 2- [ L1k :
i peNeaaily AR Se s AR R G bRt e o) for use in
antinBhler SPREETNRS nityeNoRtulatedicshidiring®h powder mix of a compound of the
~5-(2-nmet hyl -2H pyrazol - 3-yl ) - t hi ophene-2-carboxylic
inyentébnrapdraoyaitable pewdeibase such as lactose or starch.

5-(1-met hyl -1 H pyrazol - 3-yl ) -t hi ophene-2- carboxylic

aci d hydroxyam de (45ng, 91% . This was subjected to
AT 51686528 -d08@ S € thePactiva lcatnpeendsRfGhé dinaaitien tforebduat, i pargnida8h or buccal

acetonitrile/water to 95% acetonitrile/ Watfelil over. .10
adypinigtigtion 49 ﬂ!eoa‘fﬁ’f%?i ad]gltglu(rzm t the treatment of the conditions referred to
b iPY 135 .%QD %12%’%9 e t&ggf%.'ﬁg?e'd?e'n? BELRYAdsE vAfERlcould be administered,

vdroxvam de ng, s the nore nobile fraction

faexanpef 1 twhitiespedday. 1H NMR (CD3CD): 6 7.61 (br,

1H), 7.49 (d, J=2Hz, 1H), 7.32 (d, J=4Hz, 1H), 6.53

(d, J=2Hz, 1H), 3.99 (s, 3H). LCOMB (Method A): RT =
TBe AfvehlioWivaS now ¢ debdritled in d&tail Mith reference to the following examples. It

5-(5-Trifl uoronet hyl - 2H pyrazol - 3-yl ) -t hi ophe e-2-cairb
volkybd @pasciatasy dadxiigningentioy s dapegibedopy way ofexargplpy only and

raceedin . [ r . : ;

rrg)sd;i)f?]c&ggr_l f)gc_it%tglil %az (l):)rg]élllrfa;(‘ite W@ﬁéepﬁﬂn@%ﬂ? ki gc(aﬁé oPHE invention.

pyrazol - 3-yl) -t hi ophene- 2-car boxylic acid

(tetrahydro-pyran-2-yl oxy)-am de [ Reference

EXPERIMENTAL

400MHz 'H nuclear magnetic resonance spectra (NMR) were recorded at ambient
temperature using a Varian Unity Inova (400MHz) spectrometer with a triple resonance
5mm probe. In the NMR chemical shifts (3) are expressed ppm relative to
tetramethylsilane. The following abbreviations have been used: br = broad signal, s =
singlet, d = doublet, dd = double doublet, ddd = double double doublet, dt = double triplet,
t = triplet, td = triple doublet, q = quartet.

High Pressure Liquid Chromatography - Mass Spectrometry (LCMS) experiments to

determine retention times (RT) and associated mass ions were performed using one of the

following methods.
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Exanple 1(c)] there was prepared
5-(5-trifluoronethyl-2H pyrazol -3-Y)-thi ophene-2 20

W@ 2008013186 ¢ aci d hydroxyam de (3ng, 11% as a PEDUEB2003/003168
coloured solid. I HNWR [(CD3)2SO: 6 11.36 (br, 1H)

3.24 (s, 1H), 7.62 (br, 1H), °4. 54 (d, J 4.0Hz, 1H),
.15

s. 1H). LCVS (Method A): RT = 5 81 ni - 278 .
Methed) 1& Brpemineats esionnehbery @é)émcgp%?ﬁ]g‘%%n%&%)es%ectrometer with
- - t - O_ i u _ -3 . ; ..
P P Ll AT B A 250hn oM 2R, Hiseins
CBpdds (B3G5 By 100 acRentinn golumnaandian? indr/ minteeliow eatExBirpingial solvent
1(a) but using 5-(1-pethyl-5- 5 ) ..
xRt [Wi6r St WREFE rtpipiisy DILY8 fgmyic: #hid SiRbYRaL 22, apdh iy qoetonitile

i et - - .
c@%%l%lg eo(fl/?) Cfﬁh'ﬁ%é ﬁa'écir%l'e &%\%ﬂ% ?)e%dar?ﬂééé FirstdhOR biehed 8P@&radient up to
5%-Jolvere Aharld- % solventdB @wet fhe next 14 minutes. The final solvent system was

pyrazol - 3-1 am -t hi ophene- 2-car boxylic acid
hﬁéa?m&%f&e@%%i S - solid (80ny, 95%. 1H NMVR
[(CD3)2SO: S 11.41 (s br, 111), 9.27 (br, 1H), 7.68
(d br, J=3.9Hz, 1H), 7.53 (d, J=3.9Hz, 1H), 7.11 (s,
Metjod B: (Bxpiesimedis) perf@n®d( Met#h ddicrymasrTPlatferns 116G speetegyneter with

292 10, (MtH) +.. (e . . .
pasie. B AGHAURF i) suosmay, 9k FSRiefe 23y dessyop, ine o Waters
Xaehd MY 1@<y 3Mndey xH 61 colubin et 232 M1 Rinudy flow rate. The solvent
proceeding in a simlar manner to Exanple 1ga) but
systdnnvaa 9% tsutvenod Sd( I%nsstyept B Fpr the first 0.25 minutes followed by a

g%@fﬁﬁ@gﬁ%[ﬁ%gﬁ%@ﬁg% §C_) g%ﬁ%?éxgelﬁgh%ﬁ%% 2 minutes. The final solvent
sPERLR Was RETIRVAAZR! foda Wirliet Do RGeS 2- car boxylic acid

(tetrahydro-pyran-2-yloxy)-am de [Reference Exanple
1(b)] there was prepared

-{ 1-nethyl - 1H - - tahi . ' .
okl TR TR s ey et e e o
pb SR nepativédibn eldtirodpidy aiz EL$ Wipde drp2ddteationisng a Phenomenex

7.32 (d, J=3.9Hz, 1H), 6.58 (d, J=2.3Hz, 1 :
Luna Clg{(Z) 30 x 4.6mm colll_ll)mn and a 2(ml / minute flow rate. Th:e.3 sgl%/elstss'ystem was

95% solvent A and 5% solvent B for the first 0.50 minutes followed by a gradient up to 5%
solvent A and 95% solvent B over the next 4 minutes. The final solvent system was held

constant for a further 0.50 minutes.

Reverse Phase High Pressure Liquid Chromatography purification was performed using a
Genesis HPLC Column (Ref. 16R10985, 100mmx22.5mm) containing C18-7um 120A

silica.

Reverse Phase purification was performed using a Jones Flashmaster II and IST cartridges

(Isolute C18, Octadecyl non-endcapped, sorbent ref: 220).

TLC analysis was performed on Fluka aluminium-backed silica gel/TLC cards (20x20cm)

with layer thickness 0.2mm, cut to size.
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20 3H). (f)
5-(5-Trifluoronethyl -i soxazol -3-yl)-thi ophene- 2-car box
wQ@ kiog/osas@ hydroxyamde H O N--OH S O F3C REI/GB2003/003168
2004/ 013130 PCT/ GB2003/003168_, 55 By proceeding in a
simlar manner to Exanple 1(a§2but usi ng
5-(5-trifluoronethyl -
Ml@r@wa% PXDETONLS WETE ﬁh’é‘%?é ot psipg 8 Rgrsepal{chegistry Smith Synthesizer™,
& s%?%g :sgn,c%agr?ogre ere\éé)x%gty p) aﬁd“cf}‘ﬁaxkﬁeff%fcﬁ Rfifing, EBGHAPSE which give
re@rddimﬂiﬂmﬁflam R:OﬂMIthmp&amﬁbm%Q#wmcmanﬂnlaemhleied and pressures of

uégqt Bé?l;(as:{‘lflgﬁ h%&lez? Q%gr\g%ﬁ%%s %2’ 61 Gr%ay/%lgﬁs Ifgrntﬂcl_)% If)ro\é\'gsla%r 0.5-2.0mL
a{(Pﬁ'O_lsi(mﬂ}'? 80 (d, J=3.7Hz, 1H), 7.76 (br, 1H), 7.75
S, - .

LCMS (Met hod A): RT = 6.84 mnutes; 279
( MtH) +. (g) 5- Phenyl -thi ophene- 2- car boxylic acid

Ctmonads T Gesn paedasiny Beilsfdy ApRofERigiRe 1" @

5- phenyl -t hi ophene-2- carboxylic acid
(tetrahydro-pyran-2-yl oxy)-am de [ 80ng, Reference
Exanpl e 1(f)] and washi ngXAMPhEil e solid obtained

ntwice with ether
ere was prepared
ic acyd h dy roxyam de

o0 0
D

G ; A 19 S
sodi y IQ;X Ahfdenat e sol ution,
and tgen gryl ng under vacuumt

5- phenyl -t hi ophene- 2 15é ar bo

(31ny, 54% as a white golid// IH\NMWR (\ )2S0: 8
11.20 (s br, 1H), 9. 49~ . J=8Hz,

2H), 7.55 (br, 1H), 7\¢7/(d, J=4. 1H), 7.40 (t,

J=8Hz, 2H), 7.31 (t, 1H). LOfs (Method A): RT =

6.29 mnutes; 220 H®H)+. 20 (h)

5- Pyri di n- 2- yI -t hi ophene- 2-carboxylic acid

Ayslutiory afrb 42-méthylh-triforomethyl-2 H-pyrazol-3-yl)-thiophene-2-carboxylic acid

(tetrahydro-pyran-2-yloxy)-amide [29mg, 0.08mmol, Reference Example 1(a)] in methanol
(0.8ml) was treated with p-toluene sulfonic acid (0.7mg, 0.003mmol). The solution was
stirred at room temperature for 1 hour when t.l.c. [ethyl acetate/petroleum ether (b.p. 40-
60°C), 3:2, v/v] indicated complete disappearance of the starting material. The reaction
mixture was evaporated under reduced pressure and the residue was partitioned between
ethyl acetate and saturated sodium bicarbonate solution. The two phases were separated
and the organic phase was washed with water, then dried over sodium sulfate and then

evaporated under reduced pressure to give 5-( 2-methyl-5-trifluoromethyl-2 H-pyrazol-3-

yl)-thiophene-2-carboxylic acid hydroxyamide (22mg, 96%) as a white solid. 1H NMR
(CDCl3): & 7.53 (br, 1H), 7.23 (br, 1H), 6.79 (br, 1H), 4.00 (s, 3H). LCMS (Method A):

RT = 6.45 minutes; 292 (M+H)*.
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\ SO By proceeding in a simlar manner to Exanpl e
1(a) but using 5-pyridine-2-yl-thiophene-2- carboxylic
wa@eood/o(318d r ahydr o- pyr an- 2-yl oxy) - am de [ 228ng, PCT/GB2003/003168
0. 75mmol , Reference Exanpl e (g)] there was prepared
5- pyrldln 2- yI-thlophene 2 carboxylic acid
de ( .

24,9 17.09Hz 116}

796(dt J79 09 0. 9Hz, |
H, 7.87 (td, J=7.9, 1.5, 1/ . V\D 2004/ 013130
PCT/ GB2003/ 003168 56 QH1H), 7.62 (br,
1H), 7.34 (ddd, J=7% . 1H). LCVS (Met hod
A): RT = 4.11 mnute$—221 (MtH) +.0(i) [2
2' ] Bi t hi ophenyl - 5-carboxylic acid hydroxyanmde H S

B?\"proc%ﬂlﬁg irSa s%n@r nByingno Eaeldplegl (A)ybua usunglal naixturanha2-nethyl-2 H-
ut_usjng.[2,2

1(
pﬂam&wmgﬁl@né 2 eabhiy dpgd pz‘ﬁ%‘%‘yg 26‘y>%9)2 Yfrgepmide and 5-(1-
m[eJL:ﬁSrE o Coaﬁﬁnlﬁ%]%l{emlz -Abx ﬁ&’ bh&ﬁt '(fégraﬁ}t’tﬁ‘ofp?%u PIdxy)-amide

romat ogr a hy t here was prepared
[Re?nferﬁm}ebEdepip Hény lthese was bmwtadm abitdrehofdr-Repashyi-a&-pyrazol-3-yl)-

thiqphgiye @Sca{hoxyﬁmmg %y%xyagmgp an% ﬁD(} cr)r}e% k%%??zg%-tﬁmphene -2-
a}rb%xy%l% %@id( lﬂ'&drox%aﬁoude 7(4‘5111%‘191 %y 3: Tﬁzﬁz wab F&ubﬂgct&ﬁ t6 dreverse-phase
p(ephﬂahﬁej HR)LCh ngache]ﬁ egglcm, [a17() @getom‘gﬁe/mbl;g 95% gcegnntrlle/water over

Met ho en I henes; | ] ;
9ﬂydp g)}’n Bhepvde! B 1§0RGE acid
| c?r a_asrrln (g%rpgﬁgigﬁ ?SE @% ?Mh@oﬂ]e(ﬁactgg | fF8-white solid. 1H NMR

I ophene-2-car ic acid

(Cll()gg)]mfw.m By ﬂBl'),—’249/(d?X¥2H§m}Ibe7 BRed, eHchelEEx &l (d, J=2Hz, 1H),
|

3.99 (s, 3H). LCMS (Method A): RT = 3.96 minutes; 224 (M+H)* .

(c) 5-(5-Trifluoromethyl-2 H-pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide

i H
/N / \ N\OH

A\

F,C

By proceeding in a similar manner to Example 1(a) but using 5-(5-trifluoromethyl-2 H-
pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide [Reference
Example 1(c)] there was prepared 5-( 5-trifluoromethyl-2 H-pyrazol-3-yl)-thiophene-2-

carboxylic acid hydroxyamide (3mg, 11%) as a fawn coloured solid. lH NMR
[(CD3)780]: & 11.36 (br, 1H), 9.24 (s, 1H), 7.62 (br, 1H), 7.54 (d, /~4.0Hz, 1H), 7.15 (s,

1H). LCMS (Method A): RT = 5.81 minutes; 278 (M+H)*.
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there was prepared
(4- met hoxy- phenyl ) -t hi ophene- 2-car boxylic acid
whyaroiam de (78ng, 96% as a pal e yel |l ow soP@€TGB443/003168
NVR (CD30D): 8 7.60 (d, J=8.8Hz, 2H), 7.53 20 (br,
1H), 7.26 (d, J= 4(]—|z, 1H), 6. 7(d, J=8.8Hz, 2H)
; ho i R XVI%:SO acid

ytazo Y i ' cll uuxyl
amdh%%gg%ﬁamde HI H N\ I\I- ()—I N )I-- SOV\D
2004 / GB2003/ 003168 57 By pr oceeding in a
simlar manner to Exanple 1(a
-5- (2H pyr azol - 3- yly) c_t hi
(t et rahydro- pyran-2-yli
Ref erence Exanple 1(j) d subjectipg the reaction

m xture to reverse-F se HPLC (gradient elution, 5%
acetonitrile/water 1® 95% acetonitril e/water over 90

By PREFOBRol- - NP RARE ol GNP o) U (7 5-(methylS-

tr%x@rmﬁ@th?l Y\Hlﬂﬁaz‘b@h h%(cﬁ%gﬁic a@dﬂi&ﬁﬂth&d’m-pyran— -yloxy)-

H, 7.36
amcﬁﬂ[lieferem Ezamplel )] mﬁswmm@mmﬁgﬂuommethvl 1H-
by ,

Vis 2T SFR) 83me, 95%).

: NMQ‘[ grmq @“bf‘g n9.a7 H)ImlH rmsa JED9Hz, 1H), 7.53 (4,
ﬂé-xanpl eéllj?%@%‘ut usi gg 5- (HB bengyl 12!— pyrgrz]%:; 3- ) (
A8 pHzhi HphEDE(2-168) BOSY(sj SHACILEMS (Method A): RT = 6.41 minutes; 292
(tetrahydro pyran-2-yl oxy) - am de [Reference Exanple

NGkht and purification of the reaction mxture by
pr egar ative reverse-phase HPLC (gradient 15 el ution,
5% acetonitrile/water to 95% acetonitrile/water over

hydrox am de (54rrg,

H3C\N/ AN

By proceeding in a similar manner to Example 1(a) but using a mixture of 5-(1-methyl-1H-
pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide and 5-(2-
methyl-2H-pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide
[Reference Example 1(b)] there was prepared 5-(1-methyl-1H-pyrazol-3-yl)-thiophene-2-
carboxylic acid hydroxyamide (15mg, 72%) as pale brown oil. '"H NMR (CD;0D): § 7.61
(d, J=2.3Hz, 1H), 7.52 (br, 1H), 7.32 (d, /=3.9Hz, 1H), 6.58 (d, /=2.3Hz, 1H), 3.91 (s,
3H).

® 5-(5-Trifluoromethyl-isoxazol-3-yl)-thiophene-2~carboxylic acid hydroxyamide




96%) as a pale brown solid. 1H NVR (CD30OD): 8 7.66 (d,
J=2.3Hz, 1H), 7.52 (br, 1H), 7.24-7.36 (m 6H), 6.62

w@ ego4dtA3BHz, 1H), 5.35 (s, 2H) LCVS ( Met hod BQT/GBI003/003168
6.54 mnutes; 300 (M+H) +. m 5-(1-Phenet hyl -
| H pyrazol -3-y| ) -t hi ophene- 2 1<5 rboxylic acid

21?/1951{(’? %}%gﬁ@r S a}gxlgll%qlcgg ch@)( gj%%aﬁ]ﬁogéfﬂoén gusmg %-(S-triﬂuoromethyl-

1s%x£z%1—9hﬁ}'lﬁﬁ&3ﬂehyzl‘dé¥t§(ﬁ(§fﬁb acid (tetrahydro-pyran-2-yloxy)-amide [Reference
3-yl)-t'ht ophene-2-carboxylic acid

Egampleahlyel o-ﬂpﬁyﬁ anvag- yxrvzpayt)d. ad ptriflRsemethikisomzahpivd)-thipphene-2-

cbp bl aSib T P ePRiRg FLomes 95268 2 Rohingalis T BRS (1GD3)2CO):

s o3y %b@o%?&%%ﬁ% 0 T ehs Bl Ton ity 391 . Loms
(Yo’ R rag g2y n%%i&ﬁ 3. ‘182( oy 1 e

6.49 (d, J=2.3Hz, 1H), 4.37 (t, J=7.2Hz, 2H),

3. 16 (t, J=7.2Hz, 2H). LCVB (Method A): RT = 7.02

(%I Nus ienBlihidpgHeid-2-cafbokilic acid hydroxyamide
(4-Trifluoronmethyl -1 H1mdazol -2

hdr

yl) -t hi ophene- 2- carboxyllc 5
S N O F3C By proceeg
Exanpl e 1(a) but usi (4-t'si fl ugy omet hyl -1 H

i m dazol - 2-yl ) -t hi opkgnes 2- car boxylgc aci d
(tetrahydro-pyran-2-yloxy)-amde [42ng, 10 0. 15mmmol,

10 HyepRkeaSs Y amBinglat (Mhdnednd Bxaniplé qt(égnsutt héng @ﬁﬁdnsmthlophene 2-
mXxture wth water there was prepare

cSr-b(mth a¢1du(@¢tmkyflwypyr4n- —yloxy) amide [80mg, Reference Example 1(f)] and

Hi.m %Fa\ad“ aee c%igl? rfﬁbtt %g/gt}? evaaPO V\%{O?l o’%%é\/ﬁga%n%ﬁw with water, then

t‘&{c@%h? Sﬂilorbm&t&aﬂe@ théh withl)saturakdd &leﬁm biddrbonate leulﬁdn then twice
1H), 96 (s, 1H), 7.60 (s, 2H). LCV5 (Method A):
wjthg 5thefn andt ’(J_ngn c@yglg( wnx].qfwacuum there was prepare S-Dhenvl-thlonhene-Z-

15 carboxylic acid hydroxyamide (31mg, 54%) as a white solid. 1H NMR [(CD3)280]: &

xaHH NN- OH
Temner to

11.20 (s br, 1H), 9.10 (s br, 1H), 7.65 (d, J=8Hz, 2H), 7.55 (br, 1H), 7.47 (d, J=4.0Hz, 1H),
7.40 (t, J=8Hz, 2H), 7.31 (t, /~8Hz, 1H). LCMS (Method A): RT = 6.29 minutes; 220

(M+H)™.

20 (h) 5-Pyridin-2-yl-thiophene-2-carboxylic acid hydroxyamide

By proceeding in a similar manner to Example 1(a) but using 5-pyridine-2-yl-thiophene-2-
carboxylic acid (tetrahydro-pyran-2-yloxy)-amide [228mg, 0.75mmol, Reference Example
1(g)] there was prepared 5-pyridin-2-yl-thiophene-2-carboxylic acid hydroxyamide (14mg,

25 8%) as a yellow solid. 1H NMR [(CD3)pSO]: & 11.27 (s, 1H), 9.16 (s, 1H), 8.57 (ddd,
J=4.9, 1.7, 0.9Hz, 1H), 7.96 (dt, /=7.9, 0.9, 0.9Hz, 1H), 7.87 (td, /~7.9, 7.5, 1.7Hz, 1H),



15 (0) 5-(3 -Methyl-jl 2

4] oxadi azol - 5-yl ) -t hi ophene- 2-car boxylic acid
wogasoganmide H ,O0O1 \ N-- CGHN S --N O RMT/BB2003/003168

proceeding in a simlar nanngg to Exanple 1(a) but

using 5-(3- nethyl

4]oxad|azol hi o ar ho | C i
7,08 Gty o 10y 52 455 1y § SRS £36: bl BiakiMs (Metod
Ref er ) filtering the resulting
A”ﬁ%ﬁrﬁ??ﬁ?@”%%ﬁ@?ﬂ%&gﬁl?hen washed wi th met hanol)
there was prepared 5-(3-nethyl-[1, 2, 4] oxadi azol -5-vl) -
t hi ophene- 2- car boxyl i-c aci d hydroxyam de (65ng, 60%
(ips aBithiSsHehl-5-tbdiRic de{dBRY@EEMidS 11. 60 (s, 1H),
9.41 (s, 1H), 7.98 (d, J=4.0H, 1H), 7.73 (d br,
J=4.0Hz, 1H), 2.41 (s, 311)). \CVs5 thod A): RT =
4.26 mnutes: 226 ( 004/ 008130
PCT/ GB2003/ 003168
5-[1- (2- Benzyl oxy- et -1H pyrazol - 3-yl ] -t hi ophene- 2
-carboxylic acid hydro-ya mle H | -/NOH 1 O-NS O
BA srokeddingn m)fa 51m11a:r manner to Example 1(a) but usmg [2, 2]b1th10phenyl -5-

cafrhwéélfeﬁ 88 5 LGB e R 8 RS RADlE ~1()]  and
L@?&?ﬁl NG Fﬁ@%ne mf@k] té NedBhbanptonmA0&hphy Wﬂ@re was prepared

a suspensi on of hydroxyl am ne

fmﬁdi@ﬁcmheﬁwdsacérﬁ&fmm AdiDydiroRRan iRt B8 migy BB"/d)yaéra)brodm solid. 1H
4ng, 1.5mmol) 1 n nethanol g3501) The reactio
10 NMRt[(@Bg)g@Q]sﬁ.lﬂrzad(s tyy &) YhT (5 hr.al e d158d(ds J’ﬁ%lHA 1H), 7.55 (br,

further suspension of hydroxylan1ne h%drochlo

id
THEOMS) (4o 468 4881 GROHI T e (DAY Wbl Tz TH). LCMS
nmet hanal (5001 ) was ad e reaction 10 m xture.
(Methed Ak RISTI‘I 8] 90‘%?5?@%5&@4?@% the r eiactl on o
suspensi on was concentrated to give a yellow waxy

solid, to which a citric acid/water (1:1) solution was
(j?d ded, (4aneihbRephéRil Bthi@ishene-2-carboxylic acid hydroxyamide

/ \ I}‘LOH

MeO (0]

15
By proceeding in a similar manner to Example 1(a) but using 5-(4-methoxy-phenyl)-

thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide [Reference Example 1(i)]

there was prepared 5-(4-methoxy-phenyl)-thiophene-2-carboxylic acid hydroxyamide

(78mg, 96%) as a pale yellow solid. 1H NMR (CD30D): & 7.60 (d, J=8.8Hz, 2H), 7.53
20 (br, 1H), 7.26 (d, J=4.0Hz, 1H), 6.97 (d, J=8.8Hz, 2H), 3.82 (s, 3H). LCMS (Method A):
RT= 6.39 minutes; 250 (M+H)™.

k) 5-(2H-Pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide
i H
N / \ N—on

N\




extracted with ethyl acetate (2x). The organi c phases

were conbi ned, dried (MJSO4) and evaporated to give
wW@eooaoisaso gum whi ch was subj ected to rever se- pPEBE6B2003/003168

preparative HPLC using acetq §yt|ﬂl e and water

(gradient 20:80 to 95:5, v/v,”’over 75 m nutes) as

el uent, to. 15 rOV|de

By-racsedingeii w e;a} lag g e Byaapls) L@ prf o prigH{avzeel-3vD-

%EI\?(RE lCh%I?B agﬁ}ﬂd r qéﬁ/ﬂigmod}?}gé O)E’S@ aﬁng@U M mn@é S.0.40mmol,

Réfﬁ:fe)lpe Exaﬂnp(led 1(]1]—|)and xua]@ct@@plaq’ eemctlgn bmxtu_r_eﬂto rpvgse pepse HPLC

(gﬁa%%lt (ezutlo?H% /3 gcegéﬂ ﬁ@vﬁm 1§ @%ﬁ%@ﬂ%wg%? &%\‘ 9@?)1%%68) there

5 w§§ r}h‘@&ﬁed ko oMb 13-y BQhioihhene-2-carboxylic _acid hydroxyamide (79mg,
( 3- Phenyl -propel ) -1 H pyrazol -3_yl ]-thi ophene-2-ca
92%)32@/& mehua]gsbﬁd AYONDAR eCDEOD)HB 7M9 (d, V=NBHZzOH), 3.5 (bA 1H), 7.36
solution o
(d5/EH.0H3; PHRENY64 (od, ofr2I JHZ) REDy rla2dS- 34ethdd #hi Bptenb42 nyautes; 210
rboxylic acid 25 (tetrahydro-pyran-2-yloxy)-am de
(Ni282hg, 0.68mmol, Reference Exanple 1(o)] in methano
(10m) was treated wi th Anberlyst 15 ion exchange
resin (664ng) The m xture was stirred sIomAy at room

10 (lea”pe{gfgj

times with methanol. The organic
concentrated to give a_resNdue

trat@g was
o~ @it ur at ed

with diethyl eth fet at e. The
ethyl acetate |¢ second trdturation was
concentrated to e’ a reS|due whi ch was subjected to
reverse phase tfication u3|ng acetonitrile and

t | t h
B Tygresdiesia s nilet SResTdo S (B Sy FOSREA ] Pryrazol-3-
YQQEIOQ%G@L%&W?ICD laBid %m‘hf’ dH) n Xﬁ@@mmldé Rééretict, Example
(appdrent s br LY

l(ka]ggaj' Iamﬁqa‘uolzpﬁ the rgactign papplaq— by]pregarag}q; revvrsg[ﬁphase HPLC (gradient

15 e]gl?g aﬁet?)él nlWWateerfo 9%%\,@'«':?%1%&%1%@9&?( B‘Eﬁ:zb& }m%gﬁ%) there was

fé'{pﬁ#éﬂeﬁc 1-BedBy I Mittdyiazol 8-yl Y-thidphlde-0 2athoby liy d¢id-Hydruxgrhide (54mg,
di oxi n- 2- y[nethyl)-lkkpyrazol 3-yl | -thi ophene- 2-
96%) b@mﬂalecbrawnd;ohgtdr By R deD30D): 6 7.66 (d, J=2.3Hz, 1H), 7.52 (br, 1H),

7.24-7.36 (m, 6H), 6.62 (d, J=2.3Hz, 1H), 5.35 (s, 2H). LCMS (Method A): RT = 6.54

minutes; 300 (M+H)T.
20

(m)  5-(1-Phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide

By proceeding in a similar manner to Example 1(a) but using 5-(1-phenethyl-1H-pyrazol-
3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide [Reference Example
25 1(D] there was prepared 5-(1-phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid

hydroxyamide (121mg, 97%) as a pale brown solid. 11 NMR (CD30D): § 7.53 (br, 1H),
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H N-OH ONS O O A solution of
5-11-(2, 3-di hydro-benzo[ 1, 4] di oxi n-2-yl net hyl ) - 1H pyra

wWQ 20048131B( - t hi ophene- 2-carboxylic acid PCT/GB2003/003168
(tetrahydro-pyran-2-yl oxy)-amde [ 65ng, 0.15mmmol,
Ref erence 15 Exanple 1(p)] i nethanol (4nml) was

7.3 G it THie S1 G r PR Foe 725 & GEDs Gy, 11D, 712 e, 26D,
6.%%2&;%% £ 151‘5 ef.87 ehb=7 angd mﬁ@ m/@pﬂml@ii 2H)0 THTMBESAethod A):

reduéed pressure to provid
RS F:0023mdicsysiugabampol 1, 4] di oxi -2
ymet hyl ) -1 yrazol 3-y1l -t hi ophene- 2- carboxylic acid
hydr oxyam de (46rrg) as a brown solid. 1H NVR (CD3OD):
(§H)7 69 gd H) 53 (appggler_lt S .b’r 1'_2-6 g 3?. (d,
}%%@CZFD, 4. 33 (dd, 1H), 3.94 (dd, 1H. LCMWB
). RT = 2.90 mnutes; 358 (MtH)+. (s)

5-{1-[2(4-Trifl uoromnet
-ethyl]-1H pyrazol - 3-yl
h droxyam de F3C , N\
PCT/ GB2003/ 003168 61\To/50l ut$on o
5-{1-[2-(4-trifluoro Yl - phenyl ) - 8t hyl ] - 1H- pyrazol - 3

-yl }-thi ophene- 2- g boxylic acid

(tetrahydro-pyran- 2: yl oxy) -am de [226ng, 0.55mmol,
B’s?g;rszee%aﬁl% TEXARRhier ikl té rExdirrrrFtH q){rg et higing -@tjflueBsnethyl-1H-

d trifluoroacetic acid e mxture was
ingidlazal @dyLxthippiwme 2espperaiiar eaCfdor (mtrﬂwdrcgpyraﬁ@—ylﬁéw -amide  [42mg,
ncent ed | vac

O.ﬁge’]él}og % f ) é{nﬁ;gm{l fg ﬁll,}]rgﬂg% ﬁ?orﬁ?%tﬁ)%]%&@&rg GiftCwater there

wWaat eprepafeadi eSJI4—’§1le5rdr@etHﬁ B-imidayol-DyBrthidPheterita@bdxylic  acid
to provide 5-{1-[2-(4-trifl uoromet hyl - phenyl ) -eth

hitdrodyanmide §2mk; 35%) lay h-wiitcopdredes- 2 HéfMBxﬁ(CiDg)g&Q]dS 13.42 (s, 1H),
hydr oxyam de (30ng) as a white solid. 1H NMR

11.8208) FHOP:216(s1 1HL.97.96 (HrIH)1 A0 @, 36)- (£ BAS (Mehod7ApRT = 4.85
(d, 1H), 7.63 (d, 2H), 7.55 (apparent s, 1H), 7.41

nfitytes AV 8 (M+:BB+(d, 1H), 6.60 (d, 1H), 4.42 (t, 2H),
3.24 (t, 2H). LCvs (Method

acid

| - ph
-t hi e- 2-N car boxylic acid

WB8H2004/ 013130

(0) 5-(3-Methyl-[1.2.4]oxadiazol-5-yl)-thiophene-2-carboxylic acid hydroxyamide

YA
N
JICAE

By proceeding in a similar manner to Example 1(a) but using 5-(3-methyl-

[1,2,4]oxadiazol-5-yl)-thiophene-2-carboxylic ~ acid  (tetrahydro-pyran-2-yloxy)-amide
[155mg, 0.48mmol, Reference Example 1(n)], filtering the resulting precipitate (which was
then washed with methanol) there was prepared 5-(3-methyl-[1.2.4]oxadiazol-5-yl)-

thiophene-2-carboxylic acid hydroxyamide (65mg, 60%) as a white solid. 1y NMR
[(CD3),S0]: & 11.60 (s, 1H), 9.41 (s, 1H), 7.98 (d, J=4.0Hz, 1H), 7.73 (d br, J=4.0Hz,

1H), 2.41 (s, 3H). LCMS (Method A): RT = 4.26 minutes; 226 (M+H)™.
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10 A): RT = 7.75 mnutes; 382 (MtH)+. (t) 5-(1-Benzo[1
3] di oxol - 5-
wO YeeniBiBe 1H pyrazol - 3-yl ) -t hi ophene- 2- car boxyPCT/GBR104/003168

hydroxyamde H N\ I N _ 15;51()4 0S-0 015 A
sol uti on of

Ohnoral Rtk P A bl b8 aicddid ™ M O acia
(t ety ahyehidyr an- 2-yl oxy)-am de [152ng, O0.35ni nol,
Ref erencé Exanple 1(r)] in nethanol (10m ) was

treated with p-tol uene sulfonic aci /ng, ®.19mol ),
and the soltien was stirred- Yrom

over ni ght. eactpenA%iﬁ ohcenfir at ed

under reducedspfessure, and f/ected to reyerse-phase

preparative HPLC using 20 acetonitrile and water

A(QERELENbS 55-?ﬁ(ﬂ%e&?l&y—&ﬁﬁD-J@ppﬁhmi%ﬁ)-t}ﬁSthnH@lqcta,rb(bqlic acid
provi de 5- 1- benzo[1l

méthsil extet {HryfetlApimdlHRsfarencs| Eganyply - 1Hpd pemsthanela (YD), was
tre)%%%\%{tgg %ﬁ%@&%&?&g@}ﬁ%@&@%ﬁfw (’%(Fn% qé%r:no@ ﬁ}’l(,i potassium
h}?ggﬁg?_DQS%éVQS@E%RO% %%ﬂ(e%l?l J:(B%O%g 90e (1Bactidhl) midturl was stirred

m nutes; 344 )
oveMiiEhttin 25ealad) tube.- A ffurther suspension of hydroxylamine hydrochloride (50mg)

T e e e L PSR o ocion
még%%/ %ﬁg%ﬁ%iﬁgé@%ﬁg%él&@lﬁlﬁ@rea&?on%u%éﬁsi‘onl\ba's cOhtendratid to give a

yelldw2whdy talidf karwhiiet diwicyacphteater 1 B sojutjoniwsaddad.gind 3hen this was
LR TR AL et et it (6500 s
e\\%ﬁgﬁa‘i%ﬂ?%i@(m%r ghfn® WhidhPwARdubRRRA 16 5&6}8&?@5& pephdve HPLC

uene sul fonic acid (6.4ng, 0.03mmol ),. and 5
udihg asaibnitrilo modamatert (gradienta30:3bmPe: nﬁéfr, Ve & minutes) as eluent, to

pr%\\//? enI ghtS'—[lT(B?bern%%%}({I—%{hvw-f( WU Fz08% v1]-thiophene-2-carboxylic acid

hydroxyamide (8mg) as a faun glass. 1H NMR [(CD3)>S0]: & 11.18 (s br, 1H), 9.05 (s br,

1H), 7.81 (d, 1H), 7.55 (apparent s br, 1H), 7.37 (d, 1H), 7.22-7.34 (m, SH), 6.66 (d, 1H),
4.48 (s, 2H), 4.34 (t, 2H), 3.81 (t, 2H). LCMS (Method A): RT = 6.54 minutes; 344

(M+H)™.

(@ 5-[1-(3-Phenyl-propyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid

hydroxyamide

A solution of 5-[1-(3-phenyl-propyl)-1H-pyrazol-3-yl}-thiophene-2-carboxylic acid
(tetrahydro-pyran-2-yloxy)-amide [282mg, 0.68mmol, Reference Example 1(o)] in
methanol (10ml) was treated with Amberlyst 15 ion exchange resin (664mg). The mixture

was stirred slowly at room temperature overnight then filtered, and the resin was washed
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evaporated to dryness under reduced pressure, to
provide 5-{1-[2-(4-trifluoroinethoxy- phenyl)-eth

WO keodbltgr azol - 3-1 an} -t hi ophene- 2- car boxyl i ¢ aRCTIGB2003/003168
hydr oxyam de (175ng) as a light brown solid. 1H NWR
(CD30D): 8 7.53 (apparent s bry 1H), 7.43 (d, 1H),

sqgfersai F_Bn%s @1%1‘1_0 ’ @ngzll &[)Fﬁea g ar i qlltrgt’g pi?a@dgng@%r?{e{iatg F}Jg)&ll\;eean tTaidue which
vdagf@tu{az t\bﬁ’ﬁ’ dfdthyl %erf(ﬁ}o%dmy%ﬁ Siceta3RBThdeth) Tracefa¥e layer from the

(4- Fluoro phenl) -
SédO]nﬂi tritupayion 2eds-c8ngentratedito ;gh@raerezldua M&b@WN@ScSU&iﬁCtﬁd to reverse phase

el f@aa%é%%%%%%%@%ﬁ%ﬂ?qz BRI E Ghensppop-I -

ide SIan)é"tan_r?D?kgum IH NMR

((E@E@D?%@ @mm 1(53)(]appaaentrmlﬁmamo,| 7.63 (@M HI),Wa6 (apparent t, 2H),
tréated with Anmberl yst 15 ion exchange resin (100ny).

78 appaténtrde 2H)A.16 (appaedht 8| 1N, ¥.58t(dr dHn4. EnfreH), A€l (i, 2H), 2.18
for 1 hour then filtered, and the resin s washed

(me¥HE). aAl.CMS@dethnd A)ri Fahdd minthes; 328EMirEDTi | trate was
concentrated to give a residue, which 20 was subjected

to reverse phase purification using acetonitrile and

({Wa Ler, f(l %%dbﬁp\’td béi‘&g[f E]dlojxgrp Q%émg{hVD— ﬂ]ﬁpg‘lg%}l-?: ~-yl]-thiophene-2-

terva S) el uer

5-{ 1'05@)0((4115 édi@h@drbhﬁiﬁl)ﬁﬂe et hyl]-1H
pyrazol - 3-yl } -t hi ophene-2-carboxylic acid hgdroxyanide
(30.7ng) as a white solid. 1H. NWR 8 11.17 (s

br, 1H), 9.10 (s br, 1H)~JZ é}ﬂ . ﬂ\ﬂﬁpparent
S br, 1H, 7. (¢ , Aol appagent dd, 2H), 7.09
(apparent t, 6.59\(d, 1 4.35 (t, 2H), 3.11 25
(t, 2H). LCMs hod A): RT = 5.86 m nutes; 332
(MrH) +. (W)

5-[1-(1- Phenyl-ethyl) 1H pyrazol - |']-thi ophene-2-c
Aoaodyu@rcOﬁHbL(};M vyehenre dzcam/z methyl)-1H-pyrazol- 3—y1]-thlophene-

003/ 0 6
%ca[r{iox(yi' phe a‘t t?ﬁ?’%f m ) %n@le] ’%[6219%}5 g ﬁgm%{ Reference
E)@m;ﬂl a g 1@11 H(et}%hblaf@lj&dr)omy rtaaateﬂ- ylithx pitelanme Esu[fﬁﬂmn@;ld (1.4mg,
0. 54mmol , Reference Exa

e 1(u)] in  methano I
QR0 mmelxt Ehe splpHonHBe Ftil%% atygomg B?(&Wé%@%el?‘g1§¥ %né)tﬂezi evaporated
tg 188)“95)5 uld sk Soressure to provide 5-[1-(2.3-dihydro-benzo[l.4]dioxin-2-

ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid hydroxyamide (46mg) as a brown

solid. 1H NMR (CD30D): & 7.69 (d, 1H), 7.53 (apparent s br, 1H), 7.35 (d, 1H), 6.80-
6.87 (m, 4H), 6.63 (d, 1H), 4.58 (m, 1H), 447 (d, 2H), 4.33 (dd, 1H), 3.94 (dd, 1H).
LCMS (Method C): RT = 2.90 minutes; 358 (M+H)*.

(s) 5-{1-[2-(4-Trifluoromethyl-phenyl)-ethyl]-/ H-pyrazol-3-yl } -thiophene-2-

carboxylic acid hydroxyamide

H
Fac@\/\N/N\ / s\ o
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5 was stirred slowy at roomtenperature for 1 hour

then filtered, and the resin was washed several tines
wowrdh/omashanol . The organic filtrate was concepPtT/aBe@3/003168

to give a residue, which was subjected to reverse

phase puri fi cation tw ce, usﬁfg acetonitrile and water

(gradi ent :100 to0.100:0, v/v % i.nt erval
Te| qg)élmone &En 5't{|1 8- (4ttlaﬂbqr8mealé(l-ghefr{yr5(qu¥)fﬂ1 é%})yrg%aq]l— )51 ?—%hlophene-Z—

a%ll)_%{grgg %gl% %e?h aiﬂ%%rog%%y 1h¢ ?’f@qz ragfjﬂég) E)r%x r_IO ?ghﬁinol Reference Example

1((]5}[Ihmi)chloﬁarﬂetﬁﬁhe( @ml) Kyas #ided t{iflppaeeatic acidb(lmhHjThe mixture was
7.30-7.36 314

stwgl) at rgorggslpaeram }orfr géf"r? Zan §}1énn}:<tr€ﬁ§)r%tiyg{rh 856&(74/&) Theineﬂdue was

S@J%te%ﬁo%%ﬁeeﬁhas@ %ﬁrlﬁ&z{\ﬁbﬁ)utmg(dé):tomtrﬂe and water (gradient 5:95 to 95:5,
Mor phol 1 n-4-vyl Hpyrazol - 3- yI -t hi_ophe
ving oercHY imytbs) do acpdde D5 .f._.fi.. : flaaiameethyl-phepy))-ethyl |nLAp

S O A SO| UI lOf nCi Xy @prn&@ pS A y‘f’l]‘“et ﬁP]é% lH NMR
SR dnis fb%x%ﬁzpﬁg%fw’ﬂ@%éz%ﬁw -
{14y ?‘fﬂf} f% 7331 80'1 i Wb Bl Y2 o21ipn BHENANOT.CMS (Method

iTréd slowy

! ﬁ{twggi +j.1hour, then concentrat ed
Agy fL oﬁlc acid 9{’1 E)urrfl) was added, and the m xture

was stirred for a further 1 hour. The resin was

WAL

flltered off washedtvmce wi_t h dloxane, . .
@ilth aethylol Bipyazgl-3-31)dhiophene-2reaboxylic  acid
The ocllrg 1gglass vvastrlturated wi th di et hyl

et he onet hane and nmethanol, to provide

5-[1- (2-nDrphoIin 4-yl-eth vy

) - 1H-pyrazol - 3y1] - t hi ophene R ~Eog S

hydr oxyam de (4. 8nyg a IKl NMR ( CD3OD)

68( r, H, 9512 (s br, |
H, 7.91 (d, Y (apparent s br, | H), 7.41 (d,
Il H, 6.75 (d, ff 0 2004/ 013130 PCT/ GB2003/ 003168
64 4.63 (s br, H)398(dbr 2H), 3.74 (t br, 2H),

A3 E%étl%ﬁ’ Ja's- élztgnzog_rél]ﬁu{x@l 53 yrlnmﬁdﬂ%rl 1]3 ;%%z(oﬁ3%ﬂ}_?)—th1@ﬁ):ne -2-carboxylic
a6id[ aetfafgdroapyan@-sﬂyxsarmmdm [h&2thg 93imnp>},r Refsrenge ﬂﬂanmk 1@)] in
me?l?anop'%l(%m a\&fakl)so ate %1 d-toﬁlené/ %uﬁ())(mc aaladd %%g, 0.19mmol), and the

solution was stirred at room temperature overnight. The reaction mixture was concentrated

S 11.22 (s br,0

under reduced pressure, and subjected to reverse-phase preparative HPLC using
acetonitrile and water (gradient 5:95 to 95:5, over 90 minutes) as eluent, to provide 5-(1-

benzo[1.31dioxol-5-ylmethyl-1H-pyrazol-3-y1)-thiophene-2-carboxylic acid hydroxvamide

(78mg). 1H NMR (CD30D): 8 7.63 (d, 1H), 7.52 (apparent s br, 1H), 7.32 (d, 1H), 6.74-
6.80 (m, 3H), 6.59 (d, 1H), 5.90 (s, 2H), 5.21 (s, 2H). LCMS (Method A): RT = 5.60

minutes; 344 (M+H)*.

(u) 5-{1-[2-(4-Trifluoromethoxy-phenyl)-ethyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxylic acid hydroxyamide
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CNN- OH NSO A solution of
5-[1-(tetrahydro-pyran-2-yl nethyl)-1H pyrazol -3-yl]-th

WO ophera3®- car boxylic acid PCT/GB2003/003168
(tetrahydro-pyran-z-yloxy)-ag%fe [ 248y, 0. 63m nol ,
Ref erence Exanple 1(w)] in hanol (5ml) was treated
W t hp-tol uene sulfonlc acid (6ng, 0.03mmol), and the
sol ution 10 A qer ni ght .

An additigna ' &~aef d Of6ny,
0. 03i nnol ) *was added, Aanc the i on &1xtu e was once

again stirred overnight. TheYeaction m xtdre was
evapor at ed under reduced pressure and the residue was
Apsoltidn @i @ﬂ{D@%&amﬂmrmylbthamephtreflhﬁby@d%pﬂaéd -3syldithiephene-2-

b' C%’E}?g‘g t(ge S X 'on '&H’i‘ﬁ‘é’gp 1$%?2§i% r4§ (g,a f(gfe%%be Example

AR5 %&V@&@é@wﬁﬂ dRhe selsGe deiar@sisny, @,03hemol), and
1%&3 e 5 [I-(%etrahydro pyfz% 2-eS nethC €1F+

thp)/scdmmbn 3vagl btirdrl @ph@nm Zernmrﬁw;gllqvemﬁﬁd%ﬁy dieasaningture was

(AT 3 ARl A AP B Bl dsometon

pHdav - éﬂhﬂﬁlH(tﬂQazol—H)vl} AhidehedndP-calBoxylic adid®Bydroxyabiifle (175mg) as a
3.7/71 (m 1H), 0 (in, 1H), 1.86 (m 1H), 1.48-1.66
1igh0 bréivi .solid. 27H(NMR1 D3 QD)VS 7Bt (apphréyt:s BT 1H),47.431.(d, 1H), 7.32 (4,
m nutes; 308 (MtH)+. 20 (2z2)
1104 @pbanext qhy?rH)m7d|5r(aﬁpay¢n}dt EHd,pfhéhéd AEDaft 884120, 3.20 (i, 2H).
acid hydroxyam de H .N O To solution of
L534$GM§%@¢VQXBpr$QﬁﬂHHWEQ39$ﬂNHﬁDophene 2-carboxylic
acid (tetrahydro- pyran-2-yl oxy)-am de [123ng,
0. 3nmmol , Reference Exanple 1(x)] in dichloromethane

5 | . e C | i i o . . 4
(\éi xt( W 2 pSfiend 6?1 omﬂq n’pﬁiezP?ur eﬂmg b ngl%i( 1(1)c =

PCT/ Gia20R410id8168 65 for 4 hours, and then
concentrated in vacuo. The reS|due was subjected to
reverse phasge._J e and

wat er (gradi ent m nBHes) as
el uent, to provide
5- (4- benzyl oxy- pyri m di n- 2 y hiophene ZDcarboxyIic
acid hydrox ay mde (13ng un1 1H

A (schaipa Sof :5-61-2HAB8ugre pmenylj_—pghyl]g y{@o)m%-yl}ﬂl;}ophene—Z—carboxyhc
acid (tetrahydro-pyran-2-yloxy)-amide [120mg, 0.29mmol, Reference Example 1(t)] in

methanol (10ml) was treated with Amberlyst 15 ion exchange resin (100mg). The mixture
was stirred slowly at room temperature for 1 hour then filtered, and the resin was washed
several times with methanol. The organic filtrate was concentrated to give a residue, which
was subjected to reverse phase purification using acetonitrile and water (gradient 0:100 to

100:0, v/v, in 10% intervals) as eluent, to provide 5-{1-[2-(4-fluoro-phenyl)-ethyl]-1H-

pyrazol-3-yl}-thiophene-2-carboxylic acid hydroxyamide (30.7mg) as a white solid. 1H
NMR (CD30D): § 11.17 (s br, 1H), 9.10 (s br, 1H), 7.66 (d, 1H), 7.54 (apparent s br, 1H),

7.35 (d, 1H), 7.21 (apparent dd, 2H), 7.09 (apparent t, 2H), 6.59 (d, 1H), 4.35 (t, 2H), 3.11
(t, 2H). LCMS (Method A): RT = 5.86 minutes; 332 (M+H)™.

(w)  5-[1-(1-Phenyl-ethyl)-1H-pyrazol-3-yl] -thiophene-2-carboxylic acid hydroxyamide
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58.56 (d, 1H), 7.93 (d, 1H), 7.65 (d br, 1H), 7.53

(m 2H), 7.41 (m 2H), 7.35 (m | H, 6.90 (d, 1H),
WG2®2/0(330 2H). LCMS (Method A): RT = 7. 22 m nuP€FGB3®8/003168

(MrH) +. (aa)

5- (5- Phenet hyl - 1H- pyr azol - 3- )ﬁ3) -t hi ophene- 2- car boxylic

acid hydroxyamde 1/ \ NN\OHNNO H 1191 A sol ution

of

0. 5mol , Refere i n methanol (20m)
was treated witHR_p oI uene sul fonic acid (19ny,
0.1mvol ), and after a short time period (-30mn) no
AT egahkan %‘f Pea F—‘él -ﬁ)ﬁeﬂ}@—‘éﬁly@)cPprS/ﬁﬁobY-y]thﬁlopﬁBne-Q -carboxylic  acid
addi t1 onal anount p- toluené sulfonic acid (19ny,
(terdbyrdoi-)yrams- sddxbéohnadd {Hdmee a865H ek xR eferngmsExample 1(w)] in

g{PappEn HEP A A EECH B0 SRt FestBfigOme . The mixture
whgktiidd Q9RE KebvReBmetRiire &ael hoe thadfiated) atdedie saxin ums washed

bi car bonate sol ution. The two phases were separated
sqvieal imga it petharoluble quaame dilipate wap Pplftfé’fntra‘iea Ljgive a residue, which
V. e
V\é? 81(2}1? g@:% e‘é/ﬁles% e{?’ﬁl}?{{ _Bfuﬁﬁ%%i:&ggtg\il{e Ql%dac oﬁﬁ }eé:]%_d H8ter (gradient
030036 oy |V/0 iadioeh ydvaxyardubat (RRnmye, aspmvlctefﬁ‘—Fl\Aﬂi;plenvl-ethVD-
solid. 1H NI\/R[(CDB)ZS(] b20 12 75 (s, 1H), 11.17 (s 1
d) pemide 305me) pg 2)grey gum. H

NKaR2b, 30 Pt el @par%t B Bt 5ok 7729 o,
Sk NS 52 G 2 6030, IS SIS R 538 pimutess 314

caC|dhd~roxyamde NOH S X 25 N O A solution of
+HQ phenet hyl - 3Hi m dazol - 4-yl') -t hi ophene- 2- car boxyl i

c acid (tetrahydro- pyran-2-yloxy)-am de [16ng,

0. O4nm3| Reference Exan'pl e 1(z) |n met hanol (5nt) .
(xas phalie dephene-3tcarboxi kit acid
p- to: ugne quifonl c aC| d (30rrg, O 16mm|) and the

reac X re was stirred overnight. The reaction

m xture was evaparated under ressgre, and the

resi due was paftitioned bet acet lteyand

sat ur at ed sodiww/cman

A solution of 5-[1-(2-morpholin-4-yl-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid

(tetrahydro-pyran-2-yloxy)-amide [96mg, 0.24mmol, Reference Example 1(v)] in
methanol (2.4ml) was treated with Amberlyst 15 ion exchange resin (180mg). The mixture
was stirred slowly at room temperature for 1 hour, then concentrated hydrochloric acid
(1.5ml) was added, and the mixture was stirred for a further 1 hour. The resin was filtered
off, washed twice with dioxane, and the filtrate was concentrated to give a colourless glass.
The colourless glass was triturated with diethyl ether, dichloromethane and methanol, to

provide  5-[1-(2-morpholin-4-yl-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid

hydroxyamide (4.8mg) as a white solid. 1 NMR (CD30D): 8 11.22 (s br, 1H), 10.68 (s
br, 1H), 9.12 (s br, 1H), 7.91 (d, 1H), 7.57 (apparent s br, 1H), 7.41 (d, 1H), 6.75 (d, 1H),
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The two phases were separated; the organi c phase was

washed with brine, dried (Na2SO4), 5 and evapor at ed
wapaeni1yigduced pressure to give a yell ow sol i dPCTIE82003/003168

yellow solid was triturated with diethyl ether and

dried under vacuum to provi 5-(2- pheneth

i3l B o8 o BB AR e tha e 314 ¢
21, LRUPRRER 3 1 bl M R T

m nutes; 314 (N%FD+ 10 (ac)

5- Pyr|n1d|n 2-yl -t hi ophene- 2-carboxylic acid h
(W dr r 91y BeiabgdrdNpyrn-2NImefyl)-197-pia@olfd vHethigphene-Starboxylic acid
5- pyrimdin-2-yl-thi ophene-2-carboxylic acid
(tethﬁ%?ﬂﬁ%ﬁé%ran 2-yloxy)- amide [392ng, 1.29mmmol,

Ref erence Exanple 1(aa)] in dich nethﬁne (6m) was
added 15 trifluoroacetic gcid ﬁ IRml) ®ad water (2
drops). The nixtyse &{i t enper at ur e
for 2 hours, afyer ich ecipi'tate S observed.
The precipitate was Sfiltered and washed with

di chl or onet hane dri ed under vacuum to provide 5-

pyri m di n-2-yl -t hi ophene- 2- car box I|c acid ) .
Ansadutimoveti-fle (t¢ttaydey)-pyren-drylokthyiihl Heyeapl-3tyl]-thiqphgr-2-carboxylic

STt iy bl Bl e B 01

m@chan SmiPwadtrBatedivah p-t3kiéné Mifdnic add®bmg, 0. 03mmol) a.nd the solution
5- ( 1- Phenet hyl - 5tr|flpuororrethyl-ll—l-p razol - 3-yl) 53;1)1 ..
w@h@h@ectat@amdmwr@tuae@wmlaw Asagditioaal apewnt Ofxlrtole@ne- onic acid

AR f tirred overnight.
Gop10 el SR e arasteg gy e gegih st gverie
Thb eRectbrC @Iilbtmylwas emjoﬁa’ced under reduced pressure and the residue was

(tetrahydro-pyran- 2- am de 7Ny
Pﬂéﬁ@n@hé@tv@@g,ﬁ}h@ ft((egaéf) %@ath@eql] éﬁg]‘um( ]?mlaon%gssolutlon The two

ph{‘%gtvﬁeq W%ﬂ%ﬂ/ @fg&g%‘lpcl@%%zoog%g%ﬁggﬂg%%% ????3%%2304) and

empdrated unesr seduced hressarenitg hprovilth e5-{ efetrahydrorpyanrleylmethyl)-1H-
was evapor ated under reduced . ) ) 1
pyrazol-3-yl]-thiophene-2-carboxylic acid hydroxyamide (184mg) as a white solid. ‘H

NMR (CD30D): 8 7.62 (d, 1H), 7.52 (apparent s br, 1H), 7.32 (d, 1H), 6.57 (d, 1H), 4.16

(dd, 1H), 4.12 (dd, 1H), 3.93 (m, 1H), 3.71 (m, 1H), 3.40 (m, 1H), 1.86 (m, 1H), 1.48-1.66
(m, 4H), 1.27 (m, 1H). LCMS (Method A): RT = 4.71 minutes; 308 (M+H)*.

() 5-(4-Benzyloxy-pyrimidin-2-y1)-thiophene-2-carboxylic acid hydroxyamide

H
© N / \ ~~O0OH
—N o

To solution of 5-(4-benzyloxy-pyrimidin-2-yl)-thiophene-2-carboxylic acid (tetrahydro-
pyran-2-yloxy)-amide [123mg, 0.3mmol, Reference Example 1(x)] in dichloromethane

(10m]) was added trifluoroacetic acid (1ml). The mixture was stitred at room temperature



pressure and the residue was partitioned between et hyl
acetate and saturated sodi um bicarbonate sol ution.
wab@4vvia3phases were separated; the organi c phBGEGEa®3/003168
washed with brine, dried (Na2SO4), and concentrated
under reduced pressure to give 79ng of a residue. 5
33 of z}n\l;le resi dues S subj ected t.é) rever e-Cthatse has
f%r“gg%fét hppLenqrairagd 42 &faifr LPF ITesI U asryeted fo reverse phase
p&9f g rbtsing: etohfRriftoandPwatét Yera@¥er 5:99 161984 €%, JvBEBO minutes) as
55 to 90: 10, v/v, over the follow ng Sémnutes) . .
clentel uent , prowider o\i-diebenzyloxy-pyrimidin-2-yl)-thiophene-2-carboxylic acid
5- (1- phenet hyl -5-trifluoromethyl-1Hp.r
hedpkyamide GlAvesies 2 guar BEXYME [(§é3a2$9ﬁ Al e 1H), 9.24 (s br, 1H),

S 8i3p, (710 7B (91140, 6758 Rt o035 o T80 T i P17 35 . 10, 6.90
Rt R haf o) Bt e o il oo By d € s L)

5- Pyri di n-3-yl -t hi ophene- 2-carboxylic acid
hydroxyamde H N\ N _OH S O A solution of
(&%) PY BL(8i Phedetiiy 1 Hipgpize18-yP)-thivpheneyP-icarbagylit acid hydroxyamide

(tetrahydro-pyran-2-yloxy)- 15 amide [120ng, 0. 39mol,
Ref er ence Exanpje ‘ Nvas treat ed
W t h Amberl yst ) -OHThe

m xture was st drature for 3

hours, then 1 M hydrochlorizg—arid (1 m) ovas added and
the m xture was stirred fdt a further 20 m nutes. The
resin was filtere

d off d I it t er., A
B BSOS AT TR —
. . doi > _
pﬁrg%l:a —yﬁxﬁg—gmt C()as b¥ed ol SmMBi, Q(efén’éﬂée? Exgrg%tei gg)] W1&181116:tha,nol (20ml)

Ive an off-white solid, ) i
veassipatededith p-aluehe isnifdniamoidnil 9o, 0duivaelh|andredtedial shpedime period

i th. a mini mal t. of diethyl ether. T ini
(sl dsrertan Ao tiveceretmet oy Gt 1ETRR, hgunt of -

ol bdfdhicd HMH'(g bin@Phanfnal) Gk AYyd ked aAed ebaction mixture was stirred

hydr oxyam de (13.5ng) as a grey powder. 1H NMR

15 quednsit2Bim reagtion migiufes Weg evapqyated) upder yeguced pypssugp gy the residue

b 210 e S s gt . e

pHafddt were sedrafell thetorghsic) phase was washed with brine, dried (Na;SO4), and
5- Pyri di n-4-yl -t hi ophene-2-carboxyl ic acid .

eBIBiRd ARTIE NSeS OO ESDTIO P D aeR Y 3Lk 8 ragel-Jy]-thiophene-
ZIEIE:aTbg(;Iflic acid hydroxyamide (92mg) as an off-white solid. 1H NMR [(CD3)»S0]: &

20 12.75 (s, 1H), 11.17 (s br, 1H), 9.09 (s br, 1H), 7.53 (apparent s br, 1H), 7.22-7.32 (m, 5H),
7.19 (m, 1H), 6.43 (s, 1H), 2.93 (s br, 4H). LCMS (Method C): RT = 2.75 minutes; 314

(M+H)T,

(ab)  5-(2-Phenethyl-3 H-imidazol-4-yl)-thiophene-2-carboxylic acid hydroxyamide

O~
\ /) S

25 N (o)

A solution of 5-(2-phenethyl-3 H-imidazol-4-yl)-thiophene-2-carboxylic acid (tetrahydfo-
pyran-2-yloxy)-amide [16mg, 0.04mmol, Reference Example 1(z)] in methanol (5ml) was
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S N O A solution of
5- pyridi n-4-yl -t hi ophene-2-carboxylic acid

w@ e@aoatiydr o- pyran- 2-yl oxy) - am de [147ng, 0. 480MGB2003/003168
Ref erence Exanple 1(ad)] in hanol (5m ) was treated
with Anberlyst 15 ion excha resin (250ng). The

m xture was, stirred.slo e ture,.for
trepiest vithe RdRlugng ylRnie ek 0% G P{%WP? ABE By i iSture wes
sty &% gfn? m@sreacﬁfdnrﬁlﬁgw% QfasPevapblabalr ur?cﬂ:r %dﬂé&@gpresﬂl‘@ and the
resin wa ered off, washed twce with water, and
retshige fidstpaatitéonsd deturenerthyl sceidtet mdgiatugatad rseénuaublcafph@ate solution.
T B S BB S e e frpg i (500
ald ebaordied Wit BN plesaind 16 @vdrwl yelRih8blid. TT\lﬁa yellow solid was

remaining solid was filtered and dried under vacuu mh
mturapndowﬂ@edsthyg’ retlgirnangl giried oingley ypFHdEL- - BEOVKSK pH(Ephenethyl-31-
.acid h dr ox,ym de (10. 1) as |a pI e 3' | ow pggrv\%ﬁw Hey g

S ek 2 1 0 im0
(é’t? . i@%@\@}”«fﬁ?gﬁhﬁ %‘%%?M MG 15 h ody

roxyamde H N N S}—-NO F3C A sol ution of
5-(5-trifl uororrethyl -lH[1,2,4]triazol -3-yl)-thi ophene
(ac3- C 3rIB@Midit2 3t itdopHeheLr altyatylie pyid andidxyhmidg) - am de
[60mg, 0.16mml, Reference Exanple 1(ae)] in nethanol
(5mM) was treated vvithyp-tol)ue sulgonic acid (18nyg,
0.09mmol ), and the 2 ilon iTowd at room
tenperature overnight. The res&cti ofpy m xture was
concentrated under ed pressure and subjected to
rever se- phase preparative HPLC using acetonitrile and

TWedBhtidd Bﬁ@Lﬁﬁ‘ﬁnlaln%yI-ﬂn&ﬁleﬁe 2\athoxPNE h01ﬂo@etfﬁhlyﬁf(ﬁ@)ran- -yloxy)-
as eluent, to provide 5- 5- trifluoronethyl-1

1
aquqler [3§ng, 329n1}tnq1m@t‘pwgﬁ@}3§am}§p g ] mcdlggp@methagle (6ml) was added

i I(,lj(;l’g e%(:n éjcg%((g)z’iggﬁ) a&%%v!ﬁ!@@(% 5&%@9} ?%e m?ﬂ‘%% ?Vg s (Firred at room

téih})eratul?@ foCVEhdub tdfedl vllich RTprecipitzié was l@b&rsye&?ﬁle prempltate was

+. WO 2004/ 013130 PCT/ GB2003/ 003168
f(ltere and washed with dichloromethane anc{ d%egl under vacuum, to provide 5-

pyrimidin-2-vl-thiophene-2-carboxylic acid hydroxyamide (110mg) as an off-white solid.

IH NMR [(CD3)»SO]: 8 11.39 (s br, 1H), 8.85 (d, 2H), 7.92 (d, 1H), 7.65 (d br, 1H), 7.43

(t, LH). LCMS (Method A): R = 3.39 minutes; 222 (M+H)*.

(ad)  5-(1-Phenethyl-5-trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid

hydroxyamide

A solution of 5-(1-phenethyl-5-trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic
acid (tetrahydro-pyran-2-yloxy)-amide [107mg, 0.23mmol, Reference Example 1(ab)] in
methanol (10ml) was treated with p-toluene sulfonic acid (42mg, 0.22mmol), and the
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(ah)
5- [ 5- (3- Phenl- propi onyl am no) - pyri di n- 2-, yl ] -t hi ophene

WO 2008atd18xyl i c acid hydroxyamide H O N N _ BCI2GB2003/003168
O~ ~AH N A sol ution of

5-[ 5- ( 3- phenyl - pr opi onyl ani noﬁ7 pyr| d| n- 2- yI ] th| ophene

-2-carpoxylic aci h est er
repdoRTBINEET g@gﬁ%{f@g g&e(rggg%t )ﬂli\e 6‘?%?8’& "glgﬂ \)vas %\,&BO?PGS Ander reduced
t Y d
o oSt S i s
blnabhmarne) lsol(lﬁmh )TheTiwe plesest Wol serpa«‘at@deth@mg@tlfr phasg was washed with

brgr\&/ﬂ e \rslgl (??I%@pr? amg 8?@“7%\%&?8 u{lgerﬂad%cg LH‘S tc‘?é gmg ?f a residue.

3519 of HRMRE{ALBIWAY XibjéRed WhieGEs¥pRase f}ﬁépa@ativfe&@PEG tminghacetomtnle
yl acetate (4x). The conbi ned 10 organi c_extract

arwewetewégwtmw Dhtsht:0p.at e vepdd aHIEES dhegtid e to 90:10, Vi, over the

?ﬁ%{‘% @ﬁt%ﬁ?t %\e/eélgr 2 0 e%ovﬂa %-ﬁ —é%ﬁetﬁgf_@Mﬁ&g‘omgﬁlgﬁjH—pyrazol-
39 VRid hell? OV Qi acidl dm Wi RO ErBS By NeIR f@b§@D) S 7.54
using acetonitri and

t /
(agg&%puée o Q@{)gﬂ%} gg g}g) 7%6@1 359), ¥/19.(nQV &), B4 GnDPERS).05 (s, 1H),
4nhe(ﬂm)pz P (1O, ATHE Méth&l A) Ry H7-6intianss 2daHpax
ylic acid hydroxyam de 15 (8ng). 1H NWR [(CD3)2SQ: 6
1122(sbr 1H) 10. 28 (s, 1H) 913(sbr 1H), 8.68

at1?14),5 n-3 yabipphe
(m 2H) 7. 19 (m 1H)
LCVMS (Method A): RT =
(ai) 4Meth N
ly-5-=(5-trifluoro

2H), Hz 68 (t, 2H).
es; N%&(I\/E+l—l)+ 20

IH-p§r azoh- 3-yl) -t hi ophene- 2-
carboxylic acid h d /xyam de H INC N~\OH S O F3C
A sol ution of

Ag- wéttm 0f .- @?ﬁldxmﬁ-mb?wwﬁ -qarpogylic asd 3@%@91}? Ry 2-yloxy)-
aﬁz & lggcg &9@&%{9%5&}5?@&%@@ %)E[)%g 20ml)} @Hﬂwlwas treated with

Alrﬁl&'ﬂyetd 194 ioh @echﬁahgmermsus (@ F0org)c Thei dixt@8nyas @tlmedmbivyly at room
and the reaction Xltl\%r was
temperature for 3 hours, then hydrochloric acid (1ml) was added and the mixture was

stirred for a further 20 minutes. The resin was filtered off, washed twice with water, and
the filtrate was concentrated to give a residue. The residue was dissolved in water (3ml),
then lyophilised to give an off-white solid, which was suspended in a minimal amount of
ethanol and diluted with a minimal amount of diethyl ether. The remaining solid was

filtered and dried under vacuum, to provide 5-pyridin-3-yl-thiophene-2-carboxylic acid

hydroxyamide (13.5mg) as a grey powder. 1H NMR [(CD3)2SO]: & 11.40 (s br, 1H), 9.09
(d, 1H), 8.67 (dd, 1H), 8.40 (d, 1H), 7.75 (d, 1H), 7.73 (dd, 1H), 7.69 (d br, 1H). LCMS
(Method C): RT = 0.33 minutes; 221 (M+H)*.

(af)  5-Pyridin-4-yl-thiophene-2-carboxylic acid hydroxyamide
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stirred for 4 hours. The reaction m xture was
evapor at ed under reduced pressure, and the WO
wQeAom13130 PCT/ GB2003/ 003168 70 resi due wasPCT/GB2003/003168
partitioned between ethyl acetate and saturated sodi um
bi car bonate solution. The t phases were separated
and the organi c phase was washed with brine, dried
(Na2S™4), then evaporat ed u dek\ redyted pressure, to
provi de 4-net hyl - uor T@HIH pyrazol - 3-
| )-thi ophene- 2- car yanoxyam de (178ng).
1H 5 NWR [ (CD3) 2SQ™ 4.05 (s brpo 1H), 11.31 (s br,
1H, 9.21 (s,  1H, 7.50 (s, 1H, 7.01 (s, 1H), 2.30
A( Soluidédl - ot r{dveubgdhicphersR2-sarBoBlicmiatidt €tetralizdBo-pyran-2-yloxy)-

MR+
aréldsil%em ' hé%ﬁfprfnquiéﬁé(azi)bialrles&lwac@%)i s treated with

O
R S 0, I, SR o o o

tefoipeiabidb Yol D hpyis e -1V hpdawhlam ded[(alrmmgwasoadﬂtd and Ithe mixture was

Ref er ence Exa l e 1 (a i n et noI
sturedipad Touee RNy, S 508 B ATEHEHE Pebe Viss g vter, and
thlqgtrg'ﬂew rc%n%@rﬁr i‘ é% 3/ -0%e, qthe 0QMe Gvﬁs!"ﬂﬁkﬂ{f&f # water (3ml),
overnlg nt sin was filtered off, washed
themilyphiliseh torgivieanle yeliv solid, vWhitl was tritweated with ethanol and diethyl

oA renabacH ot i Ut e Syt
A RERRERY gb'l'n?@%‘ OGpee g@p&%m& 1H NMR
I( @5@5@@)1 523(3719155 @W(ﬁb&t 151)b$ 79 (4,4H), 3.096d( 2E), 8.05 (d, 1H),

5-7.40 2 (t, 1H), 7.31 (m 1H),
mintdes; +
ﬁ@i@ BBt i i 2L

5- (5- Phenet hyl am no- pyri di n- 2-yl

-t hi ophene- 2- carboxxH acid hydroxyamde H N OH S )
J44.2.4]triazol-3-y])-thiophene-2-carboxylic acid

(ag) O S#5lviflnoserheihyl
5- (63 %net hyl am no- pyri di n-2-yl)-thi ophene- 2- car boxyl
ic aﬁ%—ﬁ%ﬁqﬁy&ﬁ
H
n. { \ ~
HN/ A < OH
>:N o

A solution of 5-(5-trifluoromethyl-1H-[1,2,4]triazol-3-yl)-thiophene-2-carboxylic acid
(tetrahydro-pyran-2-yloxy)-amide [60mg, 0.16mmol, Reference Example 1(ae)] i

methanol (5ml) was treated with p-toluene sulfonic acid (18mg, 0.09mmol), and the
solution was stirred at room temperature overnight. The reaction mixture was concentrated
under reduced pressure and subjected to reverse-phase preparative HPLC using acetonitrile
and water (gradient 5:95 to 95:5, v/v, over 100 minutes) as eluent, to provide 5-(5-
trifluoromethyl-1H-[1,2.4]triazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide (14mg).

1H NMR [(CD3)2SO]: & 11.45 (s br, 1H), 9.29 (s br, 1H), 7.75 (d, 1H), 7.67 (d br, 1H).

LCMS (Method A): R = 4.27 minutes; 279 (M+H)™.
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ester [31ng, 0.09mmvl, Reference Exanple 28(a)] in
nmet hanol (1.5nl), was added hydroxyl am ne

whyanoctiBori de (64ng, 0.91mmol) fol |l owed by por@EHEBA®B/003168
hydr oxi de powder 25 (82ng, 1.5mmol). After stirring
overni ght the reaction m xture was diluted with 10%
citric VWO 2004/ 01313

(abb| udilak>-BE ag

orgag;cﬁo%%%%g vvere conbi ned and extract ed W|th et hyI
acet The organi c phases were conbi ned and
washed with saturated SOdI um hydr oggn ¢ar boat e

sol ution, fol

acid

acetonitril ena (gHad|et 20: 80to 80: 20, v/v,
over 60 m nutes) as el uent, provid

A5S<ﬂﬁ‘ﬂ@h o ei—@[&aphml pmpmnymny) Pmdm-@pﬂbﬂéorélﬂ@@ﬁb?@%ﬂx}’llc acid

CI d %ﬂrﬂ&é& 2m§§>? %é%‘]f%?‘)‘ @ ley F (Ia mmpé) @Qﬁ% (3?1’1'_5 was treated
V\&tﬁ%%hﬁfbtn o? h@/ﬂr }_érlﬂ}mng hﬁﬁo&lﬂond&'&%&ﬁgﬂ‘lmﬁl@l) aill:H)pptassmm hydroxide

7.26-7.32 1H), 3.49 (t, 2H), 95
412mg HDGmdeBn(mg&hhmﬂ (A;n) ﬂ:he:regctg)@l Ri¥Heewas gt;gmed overnight, then

énc(eglgrggﬁl]% ﬂe(“@?]{?l chl?—tlg% ﬁ(r)lg% otI Cét 5)01d{\ﬁater El Peso ut%:oalllr as a ded to the
rérﬁ‘ezlﬁi@lg deﬁitreOXMflﬂ} deas tHen N:x’m’act\ed NvitlOdthy$ 40etafleo (4x). The combined
5-(1-pent-4-ynyl -1 H pyrazo t hi ophene ar box

orggna:cqx@raﬁﬁgtwgrp vg@h@rwﬁg gﬁtﬁratedosogl)i%@}ca%g@rsgh,ﬁ]@n andy tlhe organic

t
P asgr OC %)rl ggeci Idﬁﬁ?gﬁ%@ﬁ% IR MvF%t :étgﬁﬁingg?o%uced pressure to give a
b?ovén?@miﬂ ) Thef btdvawedicoyal. sﬂB?Meﬁdbasmrmfphgsd rmqpam@tmenHPLC using

e R0l SO E00 s b OTE0L . o AL Bl W, 0 provic
5%%%%5@ Spiotli Bl S ridth-Sliyhicdtet b Rathdeylidvasidehlydroxyamide
W th saturated citri ¢ acid and water solution (1:1,
(%g) , 11 oW dDRY, SBY: Briated(ssedi Mn10ydr (e gHh), Oarbrta BY), 8.68 (d,
ution. The organic phase was isol ated, and

1 2902 add;d H)07.60 Y esH, 7166 (dridl), dS7Fafbrqne tbr AR Ap0-(mH2H), 7.26

(P a%&i‘iﬁhﬁe% 229%@ Bl [‘(ﬁgﬁp i@ﬁﬁ%&i’,&h&%ﬁ R = 5.77 minutes;

m nutes; 276 (MtH)+. (am

388 [(WotBDPheny| - al | yl ) -1 H pyr azol - 3-yI ] - t hi ophene- 2- car
boxylic acid hydroxyam de

(ai)  4-Methyl-5-(5-trifluoromethyl-1 H-pyrazol-3-yl)-thiophene-2-carboxylic acid

hydroxyamide

A solution of 4-methyl-5-(5-trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid
hydroxyamide [224mg, 0.6mmol, Reference Example 1(af)] in methanol (20ml) was
treated with p-toluene sulfonic acid (23mg, 0.12mmol), and the reaction mixture was

stirred for 4 hours. The reaction mixture was evaporated under reduced pressure, and the
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H Ni N- OH 25 By proceeding in a simlar manner to
Reference 1(al) but using 5-[1-(3-phenyl-allyl)-1H

w@anw13B- yl ] -t hi ophene- 2- car boxyl i ¢ aci d net PgT/GB208/003168
[100mg, O.31mmol, Reference §§anple 10(c)], there was
prepared

e e A BB o7 A B BF Ae n
Tg%g%d}?ﬂgégs 6&5?9 sgﬂag\@i GN& RO EAnic Rhake svagjwafﬁhg&'tvﬁﬁl brine, dried

(182,804, 3thre nevapoputab etr)det Hrpduced o[prdssu(]s,- ttoi opheide- Z-mgthyl-5-(5-

@ﬁ#&&é&%@ég@ﬁ’?ﬁ%%ﬁ%ﬁ&"&iw%w 02 BT D701 G
eSt 3 Eﬁ;ggg?]éﬁ%%@/[@hﬁ Cgaeff(e eng 1 mmute n?!}f(l\;loiﬂg

(3 phenox_y prop.l)-1H pyrazol -3- |y ]-thi ophene 10
2-carboxylic acid h dy rox (44ng). LCVS (Method C): RT
%) 2. 393 B &I By -pRédyD)-(HilpRetie-2(@8oxylic acid hydroxyamide

1-72- Benzoyl am no- et hyl') - 1H- pyr azol - 3-yl ] -t hi ophene
-2 car boxylic geird

hydroxyamde H HN- OH N_ I'N
S O 15 O By py gling in a simlar manner to Exanple
1(al) but using 1- (2- benzoyl am no-

et hyl ) - 1H pyrazol™- 3-w}©

nmet hyl ester [110ng, O0.31
10(e)], there was prepare
5- F1- ( 2- benzoyl am no- et hyl pyrazol -
yl | -t hi ophene- 2-carboxylic acid hydroxyam de (3.1ng).

A GY¥RtiolVesthod 3 GenzyRixy=pRen3f)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-

yloxy)-amide [44mg, 0.11mmol, Reference Example 1(ag)] in methanol (1ml) was treated

I|c aci d

X Q| e

rbo

with Amberlyst 15 jon exchange resin (87mg). The mixture was stirred slowly at room
temperature overnight, then the resin was filtered off, washed twice with methanol, and the
filtrate was concentrated to give a white solid. The white solid was triturated with diethyl

ether and filtered, to provide 5-(3-benzyloxy-phenyl)-thiophene-2-carboxylic acid

hydroxyamide (18mg) as an off-white solid. 1H NMR (CD3OD): & 7.55 (apparent s br,
1H), 7.46 (m, 2H), 7.35-7.40 (m, 3H), 7.32 (t, 1H), 7.31 (m, 1H), 7.24-7.29 (m, 2H), 6.99
(ddd, 1H), 5.14 (s, 2H). LCMS (Method A): RT = 7.12 minutes; 326 (M+H)T.

(ak)  5-(5-Phenethylamino-pyridin-2-yl)-thiophene-2-carboxylic acid hydroxyamide

To a solution of 5-(6-phenethylamino-pyridin-2-yl)-thiophene-2-carboxylic acid methyl
ester [31mg, 0.09mmol, Reference Example 28(a)] in methanol (1.5ml), was added
hydroxylamine hydrochloride (64mg, 0.91mmol) followed by potassium hydroxide powder

(82mg, 1.5mmol). After stirring overnight the reaction mixture was diluted with 10% citric
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20 m nutes; 357 (MtH)+. (ap)
5-(1-Pyridin-4-yl net hyl - 1H pyrazol - 3-yl ) -t hi ophene-2-c
wa@emenydise acid hvdroxvamde H N / \ N- OPCBGB200B8l003168
| WD 2004/ 013130 PCT/ GB2003/ 003168 73 By proceedi ng
in a simlar manner to Exanpl l1(a|) but using
yridin-4-yl met hyl
aﬁ@é 189121 $ gud gt %‘/ﬁdc}%‘??n‘@lﬂ?e‘é‘ﬁlr SR i The QEFAGAIY piy | Weds pupbined and

J;t%i‘?&l W%hselcﬁ%oécetaﬁetﬁf)eﬁ“ﬁ@ orgah @ Bh&ed Hekd bombhRi®andBSashed with

sﬁm(aﬂedpwdmdn hydrogematathyonattHsobytiomz ddUBvad by thhinep e (N a;50y), then
e%por Lo t)éyg!j{/é%?q% th der r%x %r:n wgg E%ﬁ fo rgaeirse-f)ﬁ/hse preparative HPLC

u§ %ce(t@mttl@l@tana%ézfér’ @g%a@exﬂ]l@x@ﬂ!oag@b@ 3\7/V| $RY160 minutes) as eluent, to

yrazol - 3-vl | -thi ophene- 2- carboxyllc acid h dy rox
pmwdjae H(6-dhernthylanhino- mdlmjz-%l)l-ﬂnonhene-idcmgggbc acid hydroxyamide

roceeding in a sim!|l nmanner_t o Exan]; % g}
(ﬁ?gng)gasg;a[@llpw p@\@({lerbu?IShNMR (CD30D): o 7.85 (s 1H 7.81 (s, 1H), 7.60

e R g R
2§S{§§f &C?I-elﬁxﬁgg/iﬁ 1\%(9[{1%} %) IQ'P €f Lo Rin es EBAS 8\9’[+H)‘F

4] oxadi azol - 3-yl met hl am - 1H pvrazol - 3-yl ] -t hi ophene- 2-
carboxylic acid hydroxyam de (57ng). LCMS (Method O):

&Y = 521 Henbdnytiyd s H-3¢ 8zl 19kH)-thiofdlfené-@rJarboxylic acid hydroxyamide
5-[1-(3-Pyrrol -1-yl -propyl ) - 1H pyrazol - 3-yl | -t hi ophene
-2-carboxylic acid hydroxyam de \ 11\{]\

= _

o)

To 5-(1-pent-4-ynyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester [85mg,
0.31mmol, Reference Example 10(b)] was added 0.09M hydroxylamine hydrochloride in
methanol solution (800ul, 2.42mmol), followed by 0.057M potassium hydroxide in
methanol solution (700ul, 1.55mmol). After stirring over the weekend the reaction mixture
was concentrated, dissolved in ethyl acetate then washed with saturated citric acid and
water solution (1:1, v/v), followed by saturated sodium hydrogen carbonate solution. The
organic phase was isolated, and evaporated to dryness, to provide 5-(1-pent-4-ynyl-1/4-
pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide (3.2mg). LCMS (Method C): RT

= 2.49 minutes; 276 (M+H)*.

(am)  5-[1-(3-Phenyl-allyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid hydroxyamide

H

By proceeding in a similar manner to Reference 1(al) but using 5-[1-(3-phenyl-allyl)-1H-
pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester [100mg, 0.31mmol, Reference
Example 10(c)], there was prepared 5-[1-(3-phenyl-allyl)-1H-pyrazol-3-yl]-thiophene-2-
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Ni /S\ NN- OH / N- OBy proceeding in a simlar
manner to Exanple 1(al) but using
w®2¢030(B3pyrrol -1-yl -propyl)- 20 PCT/GB2003/003168
1H pyrazol - 3-yl ] -t hi ophene- 2- %ar boxylic acid nethyl
ester [98ny, 0.31mol, Ref er €} Exanpl e 10(h)],

ca} here was Br epar edidS;{ éﬁ}énei/é{\&l(%ﬁ{?p%fg%%d: 3.01 minutes; 326

hydr oxyam de (62ng). LCVS (Method C): RT = 2.71

(M)t es; 317 (MeH) +. 25 (as)
5-(1-But-2-enyl -| H pvrazol -3-yl)-thi ophene- 2-carboxyl i
c acid hydroxyam de WD 2004/ 013130 PCT/ GB2003/ 003168

(aff Hb-[ 118 -Bherdrly-pSoii31)- Bi- iy o8 dil thiophene-Btaarioaylicranner acid
to Exampl e 12 al) but using 5-(1-but-2-enyl-I|H pyrazol -
3-vyl e-2-carboxylic acid nethyl ester [81ng,
0.31mmol, Reference Exanple 10(i)],
pr epar ed N

5-(1-but-2-¢ IH-p az
c acid 5 hv e ( 1rrg) )
2.53 ninutes; MrH) +. (at) b-[ 5- ( 2- Pherfox

B;;gécékslg]&qgép%ﬂ% ?na%nﬁ_l to I%]qlm hei(z{i) Eutcl?sruggo ﬁy[ll II\<|§ (B%gpoxy-propyl)
I

llggﬁ)t}r%ig??]gqg&?déﬂ%rzlé g (f’glr']]:g}))((g]_lé akid RN este? [F¥@AR| @3 lh@k), Reference

Ezaaply | 1&0d)hahenpywasdirepazed; b1 4(hi thiophene-

ﬂM@%ﬁ@ﬁ%fﬁt a[nggg %8 sch ?ﬁ‘nolt‘% ?lnutes 344

s prepar ed
(Mﬂﬂ% (2- phenoxy- acet yl ani no) - pyri di n- 2- Y1 ] - t hi ophene- 2
-carboxylic acid hydroxyam de (38ng) as a yellow
solid. THNWR [(CD3)2S: S 11.27 (s, 1H), 10.48 (s, ,
(abbl) , 591 IB—Bmzd»srlamilrﬁ) aifigl)-1 Hapvigzaled-yl1-tiiyphene Pacarbukylic acid

;I?ssﬁ Soxé 1’de H, 7.69 (d, | H, 7.60 (d br, 111),

Q\(}%\/\N
O

By proceeding in a similar manner to Example 1(al) but using 5-[1-(2-benzoylamino-

ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester [110mg, 0.31mmol,
Reference Example 10(e)], there was prepared 5-[1-( 2-benzoylamino-ethyl)-1H-pyrazol-3-
vl1-thiophene-2-carboxylic acid hydroxyamide (3.1mg). LCMS (Method C): R = 2.34

minutes; 357 (M+H) ™.

(ap)  5-(1-Pyridin-4-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid

hydroxyamide




7.03 (m 2H), 6.99 (m 1H), 4.76 (s, 111). LCMS
(Method A): RT = 5.61 mnutes; 370 (M:H +. (au)
wG2@03/0Phenyl acet yl am no- pyri di n-2-yl)-thi ophenBCﬂGBambmosms
xylic acid hydroxyam de H rNN- OH'" NiS O 20
H By proceeding in a simlar Ranner to Exanpl e 1(ak)
but usj.ng. 5- (5-phenyl ace
Byprocgrdindingg similar BaRwEdo %X "i&{}iyp Pt usine -RePrdingsylgethyl-14-
y[tgz%@ 19&3 Lo Bed&yBPCEid E&S@ﬂ’iﬁ Qstti (®Blng, 0.31mmol, Reference
e .

etra uran as co- sol vent re vvas repared 5-

- "@%ng{’}g\\ﬁg (ﬁ{r’gﬁécﬁﬁﬁlﬁﬁ O36m1nutes 301

cqg)zsq 8 11. 19 (s, 1H), 10.50 (s, 1H), 9.11 (s,

5 MHN"8.66 (d, 1H), 8.09 (dd, 1H), 7.86 (d, 1H), 7.61
(d, 1H), 7.54 (apparent s br, 1H), 7.26-7.32 (m 4H) ,
7.21 (m 1H), 3.65 (s, 2H). LCI\/B(I\/Ethod A) RT = 5.35

(ag) nus-€5(5-85ABOIVH) .2.4]&xali - | Iophene-2-

1H pyrazol .- 3-) I? t hi ophene- 2 carboxyllc aC|d
hydréﬁ—@ﬂﬁi@éiél—‘fﬁwm NNO To a mixture of
5-(1-qui nolin-2-ylnethyl -l H pyrazol yl) - thi ophene- 2-
carboxylic acid nethyl est e [34 .99

Ref er ence Exarrpl e 19 N N '
(10m), ed xyI hydrochl o#i de (344ny,
4. 95mol ) foI 5% sodi um met hoxi 8e in

met hanol sol ut¥on (P 6N, 7. 7mol ). After stlrring
overnight the reaction mxture was diluted with
10 Bg apn(or:md&mg ontat i smilei dnanokuttd obxample ekiehable gsingi 4 1-(5-ferr-butyl-

1 B e SRR N Gt 3 Ry P TR Sty et

[19¥Mg, WHﬁnWSR&H&h@@ tExdmbR 163ey], Sherphase pl%jfarefdl 64l i(Sers-butyl-
u5| ng acet onitri I e and 15 vvat er (gr adl ent 90 t.Q
D4 v ehyl b pxlie acid; hydroxyamide

acetoni trj -
(57mg). LCMS (Method C): R =2.73 minutes; 348 (M+H)™.

15

(ar)  5-[1-(3-Pyrrol-1-yl-propyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid

hydroxyamide

By proceeding in a similar manner to Example 1(al) but using 5-[1-(3-pyrrol-1-yl-propyl)-
20 1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester [98mg, 0.31mmol, Reference
Example 10(h)], there was prepared 5-[1-(3-pyrrol-1-yl-propyl)-1H-pyrazol-3-yl]-
thiophene-2-carboxylic acid hydroxyamide (62mg). LCMS (Method C): Rt = 2.71

minutes; 317 (M+H)*.

25 (as)  5-(1-But-2-enyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide
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to provide
5-(1-qguinolin-2-ylmethyl-IH pyrazol -3-yl)-thi ophene- 2-
w@ 2008013186 ¢ aci d hydroxyam de (43ng) as a gr epCPGBA®B/003168
1IH NVR [(CD3)2SQ: 8 11.18 (s,, 1H), 8.37 (d, 111),
8.04 (d, I H, 8.00 (apparenf7d, 1H), 7.97 (apparent
d, 111), 7.78 (ddd, I H), 7.61 (ddd, 11&, 7.55

(apparent s br, 1H), 7.40 (d, 1 d, 1H), 6.78
(d, 1H), 5.66 (s, ) TORT = 4. 99
m nutes; 351 (Mt
5- (5- Benzoyl am fio- pyri di
aci d hydroxyam de JJL/LOH iN OH By proceeding in a

By Ipmdeadmgmmm sitmitap nEnaemb Exbiply 1Dbutissing 5-(1-but-2-enyl-1H-pyrazol-

5- I di
A EAT IR TN SO  P —
1%{%,‘?{5'@:' walRgir 8 Rar 8-(RRPL @yl 1 fhrazoN3N1)-thiophene-2-carboxylic acid

t hyl acet'am de as co-solvent, nethanol and water

hﬁcﬁb%ﬁ_ﬂnﬂﬂé $1@a S0 TICMS OvBthod\W): RGG42 63 Adidtes; 264 (M+H)™.
PCT/ GB200 /02%168 76 v/v, ovesego m nutes) as el uent,

there was prepared 5-(5- benzoylanrno pvridin-2-yl)-

(th)PIOOhene-_ ¢ {-3GE l RONDVEG dzr ) l%e-glgggoxvﬁc.\ acid
10. 50, 4 Sxvakill 916(s 1H) 893 (d, 11, 8.30 (dd.

1H), o5 805 (m  3H), 7.71 (d, iH), 7.52-7.68 (m

4H). LCMS (Method A): RT = 5.20 mnu/es\ 3401%5

(MtH) +. (ax) ? ~OH

N_[ 6- ( 5- Hyd dar Bamoyd(- t hi ph\h 2-yt3<pvriidin-3-yl ] -
i soni coti nd H ’ N~ NNiNg O HBy
proceeding iw=a sinilar nénner "to Exanple 1(ak) but

using 5-{5-[(pyridine-4- 10
Bwaphmrag’/dll)lg ami noq;mpl;ar uaarmez ip| ﬁampbpﬂéadré butc 45iBg x3r 3-62-phenoxy-

a e%l lgljn]rnﬁs Hdm—%—é{ ]ﬁ e 2 Q%;@Za < 8‘3@5{1‘%&&? GSte E)Tﬁﬂpxge 0.23mmol,
R@ﬂﬂenc‘é@x@hﬂ@ﬂ B(@D]@ﬂfd N,W diﬁldth'yl 30¢t#Mjdevdsvoo-abemt,8Bere was prepared
nrnutes) as eIuent there was prepared [6n

2

186, 8%%, 1%)?%.1%1(:1, 1H), 7.95 (d, IH), 7.69 (d, 1H), 7.60 @ br, lH), 7.33 (m, 2H),
7.03 (m, 2H), 6.99 (m, 1H), 4.76 (s, 1H). LCMS (Method A): R = 5.61 minutes; 370

(M+H)T.

(au)  5-(5-Phenylacetylamino-pyridin-2-yl)-thiophene-2-carboxylic acid hydroxyamide

) i\ N

"

N —N o
H

OH

By proceeding in a similar manner to Example 1(ak) but using 5-(5-phenylacetylamino-
pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [94mg, 0.26mmol, Reference
Example 11(c)], tetrahydrofuran as co-solvent, there was prepared 5-(5-

phenylacetylamino-pyridin-2-yl)-thiophene-2-carboxylic acid hydroxyamide (43mg) as an
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151 H, 8.80 (d, 2H), 8.25 (dd, 1H), 7.93 (d, | H,
7.87 (d, 2H), 7.66 (d, 1H), 7.62 (d, I1l1). LCM

W@ dMatthod3n) : RT = 3.71 mnutes; 341 (MtH) +. (apQT/GB2003/003168
5-{5-[ (Qui nolin-2-yl net hyl )-223' noj - pyridin-2-yl}-thiop
hene- 2-carboxylic acid hydr a H N~-CH ()DN s N ~N

of%vd%fsghg rﬁ&?@l@ﬂi@%@éﬂg}a ,i,umhgg, 1TBNDES0 (2 1E528M %, 1), 8.6
t I

(@hafia 18 i Te8e eableatly, 75 bt PR RERE e SRt 86732 o
R P A Rt AR 3t v

over 80 m nutes) as eluent, there was prepared 5 25
{5-[(Quinolin-2- | nmethyl)-am no=pvridin-2-

(ak) t h5-QDiTRIARoI2rZ-atrbekyl 1 K- parizd-3y)ethinphems-2eaibnyljc as a  acid
yell ow solid. 1H NVMR (CD3CD): 6 8.78 (d, 1H), 8.21 (d,

1H) , hydoopemade 13130 PCT/ GB2003/ 003168 77 8. 15 (d
1H), 8.05 (s, 1H), 8.00 (t 1H), 7. ), 7.80
(t, 1H), 7.73 (d, 111), s, NHL . 7.47

(apparent s, 1H)

LCVS  (Met hod Axi £ "o\ 377 W\MkH) +. 5
(az) 5-{5-[(
4] di oxi n-6-yl et b ai ni nol -pvridin-2-yl}-thi ophene-

2-carboxylic actd h ddroxyaamde H O N- OH NiNO

T?(QR‘)%&BE‘% O(ﬁef_gig_q mf)g ?(émg}ﬂal? {/f&?ﬁhﬂg %lg-tlﬁéﬂ{&lsg-carboxylic acid

rri]eitH‘)]l c@s@é Iggatgmgl UEQJEM%O) Rﬂﬁefli(gl}:e Eammp@h me@] yvih N dimethyl acetamide
car

(Drmisoey At by dAEA S ) OGRS (AN N O] Hiowed by 25%

sq_%;eltglgrrrrllgﬁi‘x%§gl% 1§Ome¢‘tﬁ51¥oq ryolutfggt@%ﬁh 9'791:13\5;\5 :Aﬁéelﬂ%tﬁrﬁh% Rivernight the

over m nut es ere
reaction mixture was diluted with saturated citric acid solution and extracted twice with

ethyl acetate. The organic layers were combined, dried (Na;SO4), and concentrated to give
a yellow gum, which was subjected to reverse-phase purification using acetonitrile and
water (gradient 10:90 to 90:10, v/v). The isolated product was triturated with acetonitrile,
to provide 5-( 1-quinolin-2-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic  acid
hydroxyamide (43mg) as a grey powder. 'H NMR [(CD3)S0]: & 11.18 (s, 1H), 8.37 (d,

1H), 8.04 (d, 1H), 8.00 (apparent d, 1H), 7.97 (apparent d, 1H), 7.78 (ddd, 1H), 7.61 (ddd,
1H), 7.55 (apparent s br, 1H), 7.40 (d, 1H), 7.24 (d, 1H), 6.78 (d, 1H), 5.66 (s, 2H). LCMS

(Method A): RT = 4.99 minutes; 351 (M+H)™.

(aw) 5-(5-Benzoylamino-pyridin-2-yl)-thiophene-2-carboxylic acid hydroxyamide

0 J N\ N<

\ OH
/ s
N —N o]
H
By proceeding in a similar manner to Example 1(ak) but using 5-(5-benzoylamino-pyridin-

2-yD)-thiophene-2-carboxylic acid methyl ester [79mg, 0.23mmol, Reference Example
11(d)], N,N dimethylacetamide as co-solvent, methanol and water (gradient 10:90 to 30:70,
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was prepared 5-{5-[(2 3-di hydro-benzo[1l 4]dioxin-6- Ir

hyl ) -am nol - pvri di n-2-y1}- thiophene-2-carboxylic acid
whyaroxianm de (28ng) as a yellow solid. 1H NVRCTZDBXRDE003168

5 7.86 (s br, 1H, 7.76 (d, 1 , 7.56 (apparent s br,

1H), 750(dbr 1H), 734(d r, 1H), 15 6.86 (d,

114), 84 (dd, 1H), 6.79 (d, 114), 4.3 s, 2H), 4.20.

vivs, ova)80 mEwses) NSt Hlentafhere pras—pigpargd oylgmino-pyridin-2-yl)-

tl;é%hg %'(2 ggpn@%ghc acid ?ydﬁoxga%lde (9mﬁ2 zibrown solid. 1H NMR [(CD3)2S0]:

pVvr i | n- 2-
t n XM, 9. RC le Yoy, amiydg: 3bi chlH Onl95-8.05

S 1?489%?—[ ﬁ:[l\?zég%rgqurojceedlﬁg |2 a smm a%r ( ) (=,
3Eyanpl «d1(ER) 7150¢7.685 (mg 450 { SECMse ilefhodah): ZRT 5 20 minutes; 340

yl met hyl ) - am no] - pyri di n-2-yl } -t hi ophene- 2-car boxylic
(e et hyl ester [84ng, 0.23mmol, Reference Exanple

28(d)] and N, N di et hyl acetam de as co-sol vent,

acetonitrile and water (gradient 5:95 to 95:5, v/v,
(a?gé ? { {\/9 I& l@g]?ﬂér%i}qarﬁa%%v? YB5hdAL £0H r&ﬂdﬁl 35 1]-isonicotinamide

ey) -ami no] - pyri di n- 2-y} -t hi ophene- Z=tgr boxy | c acid

7.49 (d, | HN_7 7.18
(dt, IH) 6. 78~ (s, 1H), 4.62 (s, 2H). LOVS (Met hod

EQ) F ioc[s%d.?%f gl ﬁg%l%l“%!e%a&gﬁ t& '\'ﬁ@mple( P@}() but using 5-{5-[(pyridine-4-

ch@&ﬁﬁ)—@frﬂl}ﬁ]ipyllﬂnpyﬁa}zﬂho&eyé Z-OBi‘bo&pheneaci?d Candixhxlyl iester  [93mg,
acid 5 hydroxyam de H (ﬂ" (? To
0rd Hamele Reference Example ll(e)] N, N dimethylacetamide as co- solvent methanol and

Vﬁ{t%g(ﬁ;eaﬁée@g:lf)!%(% G0PRANIN, QW) SRl tds) LEFR¥haZRire 30a%lprefared N-[6-
(5-hydroxycarbamoyl-thiophen-2-yl)-pyridin-3-yl]-isonicotinamide (11mg) as a brown
solid. "H NMR [(CD3)2SO]: § 10.97 (s br, 1H), 10.64 (s, 1H), 8.97 (s br, 1H), 8.91 (d,

1H), 8.80 (d, 2H), 8.25 (dd, 1H), 7.93 (d, 1H), 7.87 (d, 2H), 7.66 (d, 1H), 7.62 (d, 1H).
LCMS (Method A): RT = 3.71 minutes; 341 (M+H)*.

acid

hydroxyamide

I\ N,
N\ [ N <
N =N o
- H

By proceeding in a similar manner to Example 1(ak) but using 5-{5-[(quinolin-2-
ylmethyl)-amino]-pyridin-2-yl}-thiophene-2-carboxylic ~acid methyl ester [98mg,
0.26mmol, Reference Example 28(b)] and N,N dimethyl acetamide as co-solvent, methanol
and water (gradient 10:90 to 90:10, v/v, over 80 minutes) as eluent, there was prepared 5-

{5-[(quinolin-2-ylmethyl)-amino]-pyridin-2-y1}-thiophene-2-carboxylic acid

hydroxyamide (8mg) as a yellow solid. 1H NMR (CD30D): & 8.78 (d, 1H), 8.21 (d, 1H),



carboxylic acid nethyl ester [72ng, O0.2mmol, Reference

Exanple 29(a)] in N,N dinethyl acetamde (3m), was
wadded1gadr oxyl ani ne hydrochl oride (72ng, 1. Ow@i/EB2003/003168

foll owed by 10 25@6sod|un1nethOX|de i n nmet hano

solution (0.34m, 1.561nnol). Tinfter stirri ng over ni ght

RSOOSR I T BEOT ORGS0, 5. 7% i, 4
IR SR g b, ks o, v
afughes Znganbwﬁﬁﬁn@bmmHﬁhe organic |ayer was

I'so dried M), and concentrated to give an
orange oil, which was subjected to reverse-phase 15
purification u3| ng mnet hanol .

5 (azp 95:{8:[(2B-Pihydrod L.4]digxip a2
1-j2 etthllH—pvrazoI 3-yl
Tthi 2(c rbog( 5901@ &r}S 1}16I d hydroxyamine (8ng). 1H
NVMR (CD30OD): 8 7.66 (d, 1H), 7.53 (a ent € br, 1H),
7.33 (d, 1 : *53H(m
2H), 4.46 ( 4) LCVS

(Method A):
1- Phenyl car b

41,
M+H) +.
-3-yl)-throphene-2-c
arboxylic acid

h roxyam' de H ~L(NQJII3/OH O To a
5 PR i  im FRAERST 1 FECBPIS, 1 ot iR Spfpel(3-divdeo
bénZofl, h’}@ﬁdﬁhh—%—ylﬁéﬂ@t)l-ﬂmﬁe] byﬁdlﬁ-ﬁt-ﬂ}-t][uBﬁEam 52- &rB@{ydnol acid methyl

o N Ly 654 s o
sé‘lvglﬁg}ég*h)a Siodhved ((%Qé |%7n§ ?@%’ gd n?r@ BRI QRer80 hitnutes) as eluent, there

utlon After stirring WO
v2004pfepatd0 BB (EBIAMDOBEGM|1 4911@&113&6H71mthvﬂl°i§n1n0]-Dvrldln- -yl}-
reactlon mxture vvas dil uted with 10%citric ac1

gemide (@8my) ane pelivesqizy ) H MR (CD30D):
Cr : f%é@ﬁi&)éﬁr%‘é{éﬁéﬁrﬁ?s.@ﬁ?ﬁﬁﬁ Sty Sl 73850 b, 10,

ST T Sy
PSR 20,5 1 20,10 V1) o v
pvrazol - 3-yl)- thiophene- 2 carboxylic acid h d~yam de

44 as a white solid. HNI\/R CD328 8 11.17
(%)s) E?S)- (B 25-2¢ wimethy [3 __ ene,-Q—carhoxvhc acid

20
By proceeding in a similar manner to Example 1(ak) but using 5-{5-[(benzofuran-2-

ylmethyl)-amino]-pyridin-2-yl}-thiophene-2-carboxylic  acid methyl ester [84myg,
0.23mmol, Reference Example 28(d)] and NN dimethyl acetamide as co-solvent,
acetonitrile and water (gradient 5:95 to 95:5, v/v, over 90 minutes), there was prepared 5-

25 i idi 1}-thiophene-2-carboxylic acid

hydroxyamide (18mg) as a yellow solid. g NMR (CD30D): 6 8.03 (s, 1H), 7.81 (d, 1H),
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7.55 (apparent s br, 1H), 7.39 (d, 1H), 7.33 (m 2H),
7.08 (m 1H), 6.71 (d, 1H), 5.06 (s, 2H). LCMS

w@ Method3n): RT = 4.58 m nutes; 343 (MH) +. 10P€1GB2003/003168
5-(1-{[ (Pyridin-2-
| ~met hyl ) - car banoyl ] - net hyl }-7]3H- pvrazol - 3-yl ) -t hi ophen

7.8 & el T an A, 3 A B 3T Ga ) 7 D R T, 71 1, 674

5- (1- {[.(pyl.idin=2-y t car 1]-m - ra
Sl e e I e e T
[53ng, 0.14mmol, Reference Exanple 30(a)] in NN
di methyl acetanide (Inm), was added hydroxyl am ne
(bBy dr 99 hl[ox(i-deudr6-DeBzyloty) 24Pl A-ryedZobdetl -thiopts¥e-2adihexylic acid
net hoxi de in nethanol solution (0.24l, 1.09mmol).
Af t ehydtexyamidey over ni ght the reaction nixture was
diluted with 10%citric acid solution extyr act ed

w th ethyl, acetate (2x). The organi c jphages were
conbi ned andy{thashed wiﬁgh\}@\sgt’u p | hyd?Bgen
car bonat e sol orm~J30!1 | owed i ne, Sdrie (Na2s™4) ,
then evaporated to give a residue. The resi@ue was

bj ect ed - - .
Todt ORIl colarst U 4h TCgRSAENERE) 65 758maol 1} -hiophene 2-
ce&gﬁylﬁ%fgﬂyﬁ‘égﬁﬁ %55@5[79%,90.9@&, RBfecl Example 29(a)] in N,N dimethyl
adeyarmidhy(Binl)c avabaddsd hydrexiahine Hsidpachlorisie-(32me) 1. Ommephiklowed by

2§%)|2q-0é1_%%5_ %%%&%é%%g rs@ﬁ‘éfgnn‘t(g&l% % W&% %E%rx%gﬁm% overnight
tHdreackioR imixflure waklconcenBftel 2Aane Msidue wasldissofed4n (eﬂh,yi heetate. The
H, 7.52 (apparent s br, 1H), 7.36 (d, 1H), 6.68 (d
re]shbtantfspb@o(lgyash% with, waer and satyratedqisic(oBtIRB A1 A) :V/\&-rfoglowed by
sq%%t%?ﬁdn g(})cﬁl#rfng}_slmrgge‘%b g%tﬁaﬁe sgﬂl%)onS Tﬁlt]: organic layer was isolated, dried
(M88, ) hit cbhtadubRaab -gdvey by ofdnige phile méhich oas bobjydted to Berse-phase

aci d hydroxyam de WO 2004/013130 _PCT/
pmiﬁmtiq%msmg)clmpthml gnd water (gradient 5:95 to %%:25?%%)%2% 1166%’[, tg c1)3rovide 3-

{1-[2-(4-fluoro-benzyloxy)-ethyl]-1H-pyrazol-3-yl} -thiophene-2-carboxylic acid

hydroxyamide (8mg). 1H NMR (CD30D): & 7.66 (d, 1H), 7.53 (apparent s br, 1H), 7.33
(d, 1H), 7.23 (m, 2H), 6.98 (m, 2H), 6.59 (m, 2H), 4.46 (s, 2H), 4.34 (t, 2H), 3.83 (t, 2H).
LCMS (Method A): RT = 5.22 minutes; 362 (M+H).

(bc) 5 1-Phenylcarbamoylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid

hydroxyamide

©/{%TOFN

To a solution of 5-(1-phenylcarbamoylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic
acid methyl ester [325mg, 0.95mmol, Reference Example 10(k)] in NN dimethyl

acetamide (5ml), was added hydroxylamine hydrochloride (331mg, 4.76mmol) followed

by 25% sodium methoxide in methanol solution (1.6ml, 7.43mmol). After stirring
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30

O O By proceeding in a simlar manner to Exanpl e

1(bd) but using 5-[1-(quinolin-8- ylcarbanoyl nethyl)-
wabkbopyrHI®I| - 3-yl ] -t hi ophene- 2- carboxylic aci d Pet/GBRo03/003168

ester [257ng, O0.65mvl, Reference Exanple 30(b)],

trerebmas Prepﬁrﬁd 5- [I-(qU|Hg$|n-8 5

yl car banoyl et hy 1 o et o . .
oVGroEht B RARBOR PR R; 514 hEChi: et eilisaricdisoptionggyl oxggeted with
etﬁgp%&we %ﬂf Fhe %F%a%a&&@%@ %Q]]nblr@d ]aiic(i X’Zasﬁﬁdl_b\nﬂtﬂ)ssa%uéated sodium
hjddgeﬂ@bor&:teﬁlsbh(tdm, deCMQMgS’OQIth@u evappla)ted o gige g(ggm ifhe gum was
51?%%% %rtesf?rsé fLﬂ ﬁfegﬁaﬁtv& I(I%?_i? %rsgl%ﬁet()gftrﬂf&%@d \ggcgﬁ(%{adlent 10:90
t02 @o 1¢CM$) fdvethad A pidYide 3-(@Ghehy1bArBSmo Aty H) pyrazol-3-y1)-
{1-](5- 'I’rl uor onet hyl -

NHEEHOYY ANINE t LMmg)llaﬁ p?/r ¥hHE - selid. 'H NMR

3@63)@??&’&?@%8 XY0.58 @S0, 0" QM. s a, DT 50 (m, 2m),
73%5{ 1@%5 bl HOr ST D] 353, tz'i‘—ba‘?'.bé‘%&' 1?1)3’6.99@231'1%, 5.06 (s,
z%ogéﬁhs g\/xg!g,b mré*}' Rphenss M&é@@&ykmﬂg(l d methyl ester

eference Exanmpl'e 10(1)] in N, N
di met hyl acetam de (2nml) was added hydroxyl am ne

hydr ochl orlde. fol | owed by 1 8M .
(pbt aS<ilfi{Ryyidim3ivlmethyl carhamenyl -methyld : &Py 1)-thio

3. 7nm)I! ?0 %Afteh S;I L qg over ni ght the reactl on
m Xt , and the residue was

di ssolved in ethyl acetate. The resu t solgution
washed w th andysat ur at es 20 /tr el
(1:1, v/v), {fol l\§ued tuNat €97 S0 rogen

carbonat e solyt he \\ or ga
and evaporated to drynese to provi de
5-{1-[(5-trifluoronethyl- [1

T4] t &i adiutignl of- ﬁl—(da{[ﬁamm ¥=yﬂmt:ﬂhyl)1carha|nw}]az@ih¥13 WH-pyrazol-3-yD)-

t}elp/g% gzene % ac[a%gf< %ijth%]l %3 e@sm}élbq?’%}ﬂrgl dg%fet?rbg\?ligam?le 30(a)} in
z\ilzvg %gﬁgﬂ gaﬁéétaﬁh&@)/{l%ﬁy bavRY lajidere thydkdxyldrhipy r Bgdibeldonde (52meg,
0.74mmol) followed by 25% sodium methoxide in methanol solution (0.24pl, 1.09mmol).
After stirring overnight the reaction mixture was diluted with 10% citric acid solution and
extracted with ethyl acetate (2x). The organic phases were combined and washed with
saturated sodium hydrogen carbonate solution, followed by brine, dried (Na;SOy), then
evaporated to give a residue. The residue was subjected to reverse-phase preparative HPLC

using acetonitrile and water (gradient 5:95 to 95:5, v/v, over 90 minutes) as eluent, to

provide  5-(1-{[(pyridin-2-ylmethyl)-carbamoyl]-methyl} -1 H-pyrazol-3-yI)-thiophene-2-

carboxylic acid hydroxyamide (18mg) as a brown solid. 11 NMR (CD30D): § 8.72 (4,

1H), 8.46 (dt, 1H), 7.97 (d, 1H), 7.86 (apparent t, 1H), 7.74 (d, 1H), 7.52 (apparent s br,
1H), 7.36 (d, 1H), 6.68 (d, 1H), 5.02 (s, 2H), 4.75 (s, 2H). LCMS (Method A): RT =2.56

minutes; 358 (M+H)™.

(be) 5-[1 Quinolin-8-ylcarbamoylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic

acid hydroxyamide
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carboxylic acid hydroxya i de WO 2004/ 013130

PCT/ GB2003/003168 81 H MeOHIN/ ~ N~OH N~N _ S O
wa2@48y31pr oceeding in a simlar manner to ExanptBGBEBE03168

but using 5-{1-[(2-methoxy-

phenyl car banoyl ) - met hyl ] - 1kkﬂ¥%azol 3-yl }-thi ophene- 2-

carboxylic acid nethyl ester [178ng, 0.48mmol,

Ref erence Exanpl e 10(n)] and tritur thelfi nal
product in 8 mel

yI} -thioph i
(I\/Et hod C): RT 55 mut es;
1-[ (4- Fl uor o- ptrenyt car banoy

-met hyl ] - 1H pyrazol - 3-yl } -t hi ophene-2- 10 carboxyl i
Bacpmbctﬁdmg nmxglaﬂmder hangento Brpmple' Nbd) dud using: >- B‘y(qumohn-g-

ﬁ%rl %%Sg n}f‘%“[l?lt fRyl%Zr i%-yl 10pqlené 9. c%%%ilg ag:fdbfl')et}gfwester [257mg,

0858 M1 C aRREFRE) - k] -30dnyr aAzed - 3Vas| }pﬁebﬁx@ﬂ)hé?él—-&umohn-8-
carboxyllc aC|d net est er [172 g, 0..48mmop]
: ) ] ol prhe 3 528 hydroxyamide (24mg)

P25l BT AT . 9 Vo 1.9 b, 1)
8 %ﬂslé”ﬁ{@"? %2 e, e 4 Medd e, C? 97 @T 17) 27.%(&@ DY, €563 @A1H), 7.59
(abphiet £bijAHY; DB (yppasnby by 7.47éd,IyH)] 6 TBH dy Tz 61353sy3H). LCMS

-t hi ophene-2- carboxylic acid hydroxyan1de
(Method A): R = 3.86 minutes; 394 (M+H)™.

hydr oxyamade. LCVS
371 (M). (bh) 5-{

(bf)  5-{1-[(5-Trifluoromethyl-[1 .3.47thiadiazol-2-ylcarbamoyl)-methyl]-1 H-pyrazol-3-

v1}-thiophene-2-carboxylic acid hydroxyamide

To a solution of 5-{1-[(5-trifluoromethyl-[1,3,4]thiadiazol-2-ylcarbamoyl)-methyl]-1H-
pyrazol-3-yl}-thiophene-2-carboxylic acid methyl ester [200mg, 0.48mmol, Reference
Example 10(1)] in N,N dimethyl acetamide (2ml) was added hydroxylamine hydrochloride
(167mg, 2.4mmol), followed by 1.8M potassium hydroxide in methanol solution (211mg,
3.7mmol). After stirring overnight the reaction mixture was concentrated, and the residue
was dissolved in ethyl acetate. The resultant solution washed with water and saturated
citric solution (1:1, v/v), followed by saturated sodium hydrogen carbonate solution. The

organic phase was isolated, and evaporated to dryness, to provide 5-{1-[( 5-trifluoromethyl-

[1.3.4]thiadiazol-2-ylcarbamoyl)-methyl]-1H-pyrazol-3-yl1} -thiophene-2-carboxylic _ acid

hydroxyamide. LCMS (Method C): R = 2.61 minutes; 417 (M").

(bg)  5-{1-[(2-Methoxy-phenylcarbamoyl)-methyl]-1H-pyrazol-3-y1 } -thiophene-2-

carboxvlic acid hydroxyamide
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20

H H\ N-- OH NN rNSF O 1 O20 By proceeding in a
simlar manner to Exanple 1(bf) but using

wW®2¢03/0f3136 f | uor o- PCT/GB2003/003168

phenyl car banmoyl ) - met hyl ] - 1H pyrazol - 3-yl } -t hi ophene- 2-
carboxylic acid nethyl ester 2004/ 013130

PCT/ GB2003/ 003168 82 [172ng, 0.48mvpl, Reference
Exanpl e 10(0)], there was prepared fl uoro-

phenyl car bards®) - neghyl |- 1-ophen- 2- ¢
arboxylic acid H»yfjr?i\é O: RT =
2.58 m nutes; (M)W 5

acid 0

- car boxylic
{2-[3-(5-hydro ar banoyl -t hi ophen- 2-yl) - pvrazoI-I-
yll-ethyl} -amde H NLNOH 1 SCO NO
Bprmoeedingg i re aimsilari ranneratm dixampleEd 4| Teut 1’(19@@ S{it-[(2-methoxy-

USI Gg%%gfﬂ?lﬁ%§lﬂ g{ﬂwr}aﬂ%_f %k}‘tB]fB}‘erf?%;ﬁrb?Wl haé:hde methyl  ester
[157'891%)(3@ A$mR6l, dRBT%Iféi‘Mé E}&Inﬁﬂ 1OmIPany, tr@urét&fgmhe ﬁnal product in

Ref 6t ence Exanple 1 andtrlturatlngthefln
mpﬂxad@jgthermwasr@tdpaw@ - oyl)-methyl]-1H-pyrazol-3-

qu E)thu 3 x PQ:X%cll%ll 'Eyirox%n{u%g[ %TC;I\%S:;Q(%J‘[IQ&{WWBS minutes;

l\/bt hod A): RT = 6.41 mnutes; 408 (MrH)+. 15 (bk)
3 lﬂ\f )( Benzyl car banoyl - met hyl ) - 1H pvrazol - 3-yl | -t hi ophe
-2-carboxylic acid hydroxya mde H HN- N _ CH

(bh)  5-{1-[(4-Fluoro-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxvlic acid hydroxyamide

ot

By proceeding in a similar manner to Example 1(bf) but using 5-{1-[(4-fluoro-

phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic  acid methyl ester
[172mg, 0.48mmol, Reference Example 10(n)], there was prepared 5-{1-[(4-fluoro-

phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl1}-thiophene-2-carboxylic _acid hydroxvamide.

LCMS (Method C): R =2.51 minutes; 359 (M").

(bi)  5-{1-[(3-Fluoro-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl }-thiophene-2-

carboxvylic acid hydroxyamide

_ @/{HO(\N

By proceeding in a similar manner to Example 1(bf) but using 5-{1-[(3-fluoro-

phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl}-thiophene-2-carboxylic acid methyl ester
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S O OBy proceeding in a simlar manner to Exanple
1(bf) but using 5-[1-(benzyl carbanoyl -

woreaohpi3d H- pvr azol - 3-yl ] -t hi ophen- 2- car boxyl i BCHGBR003/003168
nmet hyl ester [170ng, O0.48mol 20 Reference Exanple
10(q)] and subjecting the crﬁae material to

rever se- phase preparative HPLC usi acetonitril.e
[w\?amr O dghionloriteigenes (Fxenmis 100, Ty W@oprﬁpﬁ{?éeégigéw

;S}Eam Vb th ? 1% 1 -tl{uo hene-2-carboxvlic _acid hvdroxvamide.
pyrazol -3-yl]-thi ophen- 2-

L%QM&&?%@SQWIHM%@((M@NB (Method A): RT =

m nut €s 7 (MHH) +
. [ (N- Et hyl - N- phenyl - car banoyl )
rret hyl ] - 1H pvr azol .3-yl }-thi ophen- 2-

N N ﬂ% 1}% ~H—e S O O By proceedl ng in simlar
man npl e 1(bf) but using 5-{

1-[ (N-et hyl - N- phenyl -
car banoyl)
ylic acid 5
Exanpl e ~and” Sufj ecting t
reverse-phasé 5 ]ﬁrepa ative HPLC using acetonitrile
and water (gradient 595 to 95: 5, v/v, over 90

t
B% Qrgceﬁéﬁggﬁmé lsﬁjerf%fheny%r 10 V\%ganrgél?)pﬂ rr@t Rut lTlsnil%_I_S -(1-{2-[(quinoline-2-
ca@w I)Oeimﬁﬁb -btHyly- DHH@@&OE 3@&) ~thophene 2a:arlﬂ>xtnhdr camdammmhyl ester

Met hod_ A): = t
[1@6@ O 48mmol eference Example 1(5] u)]e%nd t11turgt1ng the tl nal product in

m%th{a%%l[ %ﬁér% {g?épafédy ATl A0 lcalleXﬂYJ aéal ’{23-T3’ ké—h%‘rb%bamovl-

acl d™— nydr oxyam de --
thophen-2- Vl)—pvrazol 1-yl]-ethyl}-amide. LCMS (Method A) RT = 6 41 mmutes 408

(M+H)T.

(bk)  5-[1-(Benzylcarbamoyl-methyl)-1H-pyrazol-3-yl] -thiophene-2-carboxylic acid

hydroxyamide

O

By proceeding in a similar manner to Example 1(bf) but using 5-[1-(benzylcarbamoyl-

methyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester [170mg, 0.48mmol,
Reference Example 10(q)] and subjecting the crude material to reverse-phase preparative
HPLC using acetonitrile and water (gradient 5:95 to 95:5, v/v, over 90 minutes) as eluent,

there was prepared 5-[1-(benzylcarbamoyl-methyl)-1H-pyrazol-3-yl]-thiophene-2-

carboxylic acid hydroxyamide. LCMS (Method A): R = 5.47 minutes; 357 (M+H)*.

()  5-{1-[(N-Ethyl-N-phenyl-carbamoyl)-methyl]-1 H-pyrazol-3-yl}-thiophene-2-

carboxvylic acid hydroxyamide
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O By proceeding in a simlar manner to Exanple 1(bf)
but using 5-{1-[2-(1Hi ndol-3-yl)-
we@eiwi]313H pyrazol - 3-yl } -t hi ophene- 2- car boxyl i BCHGB@003/003168
met hyl ester [168ng, 0.48mmol, 15 Reference Exanple
10(s)] and subjecting the crifde material to
rever se- phase preparative HPLC using acetonitrile and
wat er (gradient 595 to 95:5, V/V,/O\/\r 90113111' nut es) as
el uent, there was \prep %N ~OH
1-{2- (1Hi ndol 3-y*§)ﬁﬁ‘ | }-t hi ophene
-2- carboxyli hwdr oxyer~de. LCVS (Method A): RT
= 6.95 ninut @ 33 (MPH) +. 20 (bn)
5-{1-[(2-Trif /Bnethoxy-phenylcarbanDyI
-met hyl ] - 1Hpyrazol - 3-yl } - thi ophene-2-carboxylic acid
B piboordingin desitilarg@mdy to Bxample tfyf) butousige {yd1-[(V-ethyl-N-phenyl-

004/ 013130. PCT/ GB2003/ 00316 i '
BRI SPRIRAFEM RS BRI s M e 17me
0.28hhol, (Refefdntd BREMPRL NEVY and subjecting the crude material to reverse-phase

phenylcarbanoy[)-nethyl]-1FprrazoI-3;y|}-thiop&$ge-;-
preparbiovey HRL G gisthemeedigiitrde taad Weitzp Agipdiqnt 48RP, 9225, VIV, over 90

Ref erenc e [ i
miRREE) FReTygt eyl lhbecB " AL EA L IO CAM o b methy - LI
pRELSIGVIL fthiophéated? -sabexyl{cpcidiheditx Frrdifle.t £COES GMethiod,A): RT = 6.41

over 90 5 mnutes) as eluent, there was prepared
nﬁhgfigirgwmibﬂpronethoxy-phenylcarbainoyl)- meth |y

| -1H pyrazol - 3-yl } -t hi ophene- 2-carboxylic acid h dy

rox ate. LCM5S (Method A): RT = 6.90 m nutes; 427

_3-yDeethyll-1 H-pyrazol-3-y1} -thiophene-2-carboxvlic

By proceeding in a similar manner to Example 1(bf) but using 5-{1-[2-(1 H-indol-3-yl)-
ethyl]-1 H-pyrazol-3-yl}-thiophene-2-carboxylic acid methyl ester [168mg, 0.48mmol,
Reference Example 10(s)] and subjecting the crude material to reverse-phase preparative
HPLC using acetonitrile and water (gradient 5:95 to 95:5, v/v, over 90 minutes) as eluent,

there was prepared  5-{1-[2-(1H-indol-3-yl)-ethyl]-1H-pyrazol-3-yl}-thiophene-2-

carboxylic acid hydroxyamide. LCMS (Method A): RT = 6.95 minutes; 353 (M+H)™.

20 (bn) 5+ 1-[(2-Trifluoromethoxy-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl}~

thiophene-2-carboxyvlic acid hydroxyamide

F_CO




10

15

20

By proceeding in a simlar manner to Exanple 1(bf) but

using 5-{1-[3-(4-chl oro-phenyl)-
w@e@ppi3i3dH pyrazol - 3-yl } -t hi ophene- 2- car boxy| PCT/aBR@3/003168

met hyl ester [172ng, O0.48mol Ref erence Exanpl e

10(u)] and subjecting the crd%% material to

rever se- phase. preparative_15 in
BymosadiaE 1t @rsﬁﬂil?grffla@eg? Eirapled (o1 byt Tigee- g @ Hiforomethoxy-

P@n?%%gﬁclﬁ tﬂ?fgtl F%g F<§1% Wgsmﬁf ﬁiﬁt%s?rggx%fhc a01d methyl ester

[Zﬁ)phgn@ 48mm‘tﬂ,rlbdiﬂgehce:Emm1de ﬂ9(j}] omyl anbjd@mg]_thp RivRe materlal to reverse-

Plfaae piq.;garatlye ;ﬁ%glngbatgt?nlgr-}IEe(%ga %? r netldé%rt( d951 %5 Z V/% over 90

m‘f‘rﬂtés%( hs e%,'&%t %16@9 Whs pt&are®-5171-[(CifldblomekIMds-phenylcarbamoyl)-
! : = 39‘n1nutes "362 & 35. (N%FD+

dget ﬁg:MS (Method

ADiRIT 5>0/ Ahindrartes; 487 (M NN~NS 110 O | N H WO

2004/ 013130 PCT/ GB2003/003168 85 By proceeding in a

simlar manner to Exanple 1(bf) but using

(b%g( 15{{[12['3((11"tlﬁlﬂfd)oﬂ)he’ﬁvﬁlr)ropvﬂ IH-pvrazol 3-yl}-thiophene-2-carboxylic acid

hylcarbanmoyl | - net hyl' - TH pyrazol - 3-yI') -t hi ophene- 2-¢

ar bokydrogyagidd net hyl ester [196ng, O0.48nmol,

Ref erence Exanple 10(v)] and subject | the crude

material to reverse-phase prqgaratl e\ PLC:ﬁgjn

1H-pvrazo| 3- yI) thloEp%*F‘ - carboxylfc acid

acetonitrile and water (gradi€ : 75, v, 5
over 90 m nut es)~a gnt , wasSprep red
5(1]i2(1H|‘ -yl - et hyl bamoyl | - ©O

met hyl } - 1H pvr & 8-yl )-thi ophene-2-carboxylic acid
hydrox ay mde 43ng). 1H NWR [(CD3)28C] 8 11.17 (s
10€82 (s, 1H), 9.10 (s br, 8.27 (t, 1H),

By Iggce%gmgllpba sn:};nl§r4m(':%n£§?_|;lie %P(E)Q b%mgf g]G— f—fﬁ ibro- -phenyl)-

i'(?yl] ﬁffﬁra&m 3-%!’})—th1 Hefe- Qd:ar lic 4cfil ndethyl 2dg)er 3739g, 0.48mmol,
H. LCMS (Method 10 A): RT = 6.01
&q:fqmncgsExanMe (1{%4% and Q\ﬁ)ﬂﬁc‘ugg [the crude material to reverse-phase preparative

I—ﬁ‘ (Cgu%gg tghéf IQ %H&%\Jateﬁéﬁx e}‘nt L95Ry 9340 lV/'V3 o¥ddodf ltﬁirRlPJ%? as eluent,

OXYITC - Ac]
there was prepared 5-{1-[3-(4-chloro-phenyl)-propyl]-1H-pyrazol-3-yl}-thiophene-2-

carboxylic acid hydroxyamide. 1H NMR (CD30D): & 7.63 (d, 1H), 7.53 (apparent br,

1H), 7.32 (d, 1H), 7.25 (m, 2H), 7.17 (m, 2H), 6.58 (d, 1H), 4.15 (t, 2H), 2.60 (t, 2H), 2.17
(m, 2H). LCMS (Method A): R = 8.39 minutes; 362 & 364 (M+H)*.

(bp)  5-(1-{[2-(1H-Indol-3-y])-ethylcarbamoyl]-methyl}-1H-pyrazol-3-yl)-thiophene-2-

carboxvlic acid hydroxyamide

H
H N / \ N~on
N\j«/\\N N S

— o)

\ o

mz
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h dy roxyamde H Hi N_ Od NN3 OO 15 By

proceeding in a simlar manner to Exanple 1(bf) but
wa@gi0ng183q4 1- (phenet hyl car banoyl - PCT/GB2003/003168

met hyl ) - 1H pyrazol - 3-yl ] - thiog?ene-z-carboxylic acid

met hyl ester [177ng, O0.48mmol ?Y Reference Exanple

10 d b t th d t | .t
By G RSE SR B Bp AR EFiPHe JOrinGubEube AT e (IR Eiigdol-33D)-

fc%fbaﬁﬁ)ryﬂdth Bt 111 - yfa9019§ D thitpHencQ¥8ArbSLy1NE NHERS) mdkyl  ester
o4y o 24

uent, t'here

[Bnig, (@h&HmOhyRﬁﬁrmWamlﬂt hlﬂ(‘))] 14adpeubiecsing3the| prutpimaterial to

%@%@e s grepRighv Ve ﬁﬁ%smg, agegor{ g)éﬁﬁz{aq%r (@Faﬂlen%_/g’95 to 95:5, Vv,

o¥e13§o ﬁl%utés?%s eYue%f'r tﬁéﬂ: W?a'§|)prep7afé¥185-f 1;1{22%(‘1)]{-1&101—5 Vﬁmthvlcalbamovl]-
1 = em:ﬂ -cral'bexvhc saq1d~rhw§rpmamldv 143mg) 'H NMR

[@ﬁ‘sﬁﬁ%qﬁ 87 (0m TDrRR (5 TR 1A Gob 4 §27 (& 18D, 777 (@ 18D,
AP S P cba66Y BTk e ety PIXIE AR, 7 @D, 7.06 (.

1@[2'\6 08 (BY 1HY,06:62¢, N8| )18 B (s D) B39 (GNDIgY, 2485 EX2HEP| BCMS (Method
bf) but using 5-(I-isoquinolin-I-

fylquh@blhﬁhm&saﬂﬁKNB%@ﬁ) t hi ophene- 2- car boxylic acid

nmet hyl ester [168ng, 0.48mmol, Reference Exanple

10(x)] and subjecting the crude material to

& Ve@ﬁéﬁ%@%&@ﬂ%&h@)—ﬁ'lejf%rgﬁl-@gvﬁ-(ﬂ%g%ntefﬂ-éa?boxvlic acid
- to- 955, VIV, over- 90

M nut@gloxgsmeleuent, there mas prepared
5-(1-1soqui nolin-1- |1l nethyl -
pyrazol - 3-y) -t hi ophene- 2- carbox%llc

hyd

gbxyan1de

(17ng). 1H NMQ[(CIB)&SQ 9088 (s
br, 1H), 8.44 (d ~@. 43Y (d, (d, I H),
7.90 (d, 1H) 1H), 7. , To74 (m
1H), 7.52 (@ ent s br,Y1H), 7.34 (d, 1H), 6.69 (d,

1H), 6.03 (4§
m nut es; 351

H) . LCI\/IS(I\/bthod A: 10 RT = 5.44

H) +.
By proceeding in a similar manner to Example 1(bf) but using 5-[1-(phenethylcarbamoyl-
methyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester [177mg, 0.48mmol,
Reference Example 10(w)] and subjecting the crude material to reverse-phase preparative

HPLC using acetonitrile and water (gradient 5:95 to 95:5, v/v, over 90 minutes) as eluent,

there was prepared 5-[1-(phenethylcarbamoyl-methyl)-1H-pyrazol-3-yl]-thiophene-2-

carboxylic acid hydroxyamide. 1H NMR (CD30D): 8 7.66 (d, 1H), 7.53 (apparent s br,

1H), 7.35 (d, 1H), 7.24 (m, 2H), 7.18 (m, 2H), 7.15 (m, 1H), 6.64 (d, 1H), 4.82 (s, 2H),
3.45 (t, 2H), 2.79 (t, 2H). LCMS (Method A): R = 5.83 minutes; 371 (M+H)™.

(br)  5-(1-Isoquinolin-1-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid

hydroxyamide
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(bs) 5-{
1-[ (2- Fl uoro- phenyl car banoyl ) - net hyl ] - 1H pvrazol - 3-yl }
WO elwophene- 2- carboxylic acid hydroxyam de H PET/EBRO03/003168
/ N._ OH O O15 By proceeding in a sinmlar manner
to Exanple 1(bf) but using 5891 [(2-fluoro-
phenyl car banoyl ) - met hyl ] - 1H pyr azol - 3- yI } -t hi ophene- 2-

material to

acetonitrile and nt 5:95 to0095:5, v/v,
over 90 minutes) \as eFuent, there was prepared
5-{1-[(2-fl uoro-phenyl carbanoyl)-nethyl| 20 1H

B%{ h%ﬁﬁsdlgm Igfngpa? exgl gm‘?e( mt%r l%ﬁ%ﬁblec 1 g&'} O YL@'II%( )55(';11§’&mmohn—l -

ylrppan éhpyrazdie3- yll-l'd)lpplYenBSZ ((altboxbiht) geidy m]_emhyi BT ([MSrggg) 0.48mmol,

Rgfel;epc?r%ﬁalpgge Iogg)ﬂ a@%pﬁ)lgctl g)tl'ﬁe crude ma%erlafjto 1)everse-pﬁase preparative

wPrh r@"‘éc‘%@ it aﬁd FRAEPEITRNEAES: 05/ 1) 95:5, v/v, over 90 minutes) as eluent,
?h— pvsr 3 [ -thi ophene 2 car boxyl iC 25 aci d h )
thlemxyampiepm eu 4i5 B PRG2 Dg

3/ carboxylic

i il %0 B CTSSSSOE 9.2 47 T .
N A T e L

ﬁ%aﬁﬁ @ppats)d branpl) .3 @i, MEY, 9 @ @HaM.08(sasH). LCMS (Method A):
co- sol vent, (gra ient 5 5:95 to 95:5, v/v, over 90
Rﬁq=ﬂgf4¢$ﬂ1nuﬁeb;85& (Mt epar ed 5-[ 1- (qui nol i n- 3-

yl car bano

|1 met Eyl )-1H py(rjazol 3-lany-thi ophene 2- car boxyl i c
3 :

or, éér%bxvhc&ac%ﬁh‘ﬁcﬁoxﬁahﬂldes 70 (d 1H). 7.98 (d Y
7.9 0°(d. 14, 7.67 (m 1H, 7.59 (In.

bﬁfn

By proceeding in a similar manmer to Example 1(bf) but using 5-{1-[(2-fluoro-

phenylcarbamoyl)-methyl]—lH—pyrazol-B-yl}-thiophene-2—ca:rboxylic acid methyl ester
[172mg, 0.48mmol, Reference Example 10(y)] and subjecting the crude material to
reverse-phase preparative HPLC using acetonitrile and water (gradient 5:95 to 95:5, v/v,

over 90 minutes) as eluent, there was prepared 5-{ 1-[(2-fluoro-phenylcarbamoyl)-methyl]-

1 H-pyrazol-3-y1}-thiophene-2-carboxylic acid hydroxyamide. 1 NMR (CD30D): & 7.98

(m, 1H), 7.77 (4, 1H), 7.53 (apparent s br, 1H), 7.38 (d, 1H), 7.10-7.20 (m, 3H), 6.68 (d,
1H), 5.13 (s, 2H). LCMS (Method A): R = 5.77 minutes; 361 (M+H)™.

(bt)  5-[1-(Quinolin-3-ylcarbamoylmethyl)-1H-pyrazol-3-yl] -thiophene-2-carboxylic

acid hydroxyamide
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1H), 7.56 (apparent s br, 1H), 7.41 (d, 1H), 6.74 (d,

1H), 5.18 (s, 2H). LCvs (Method A): 10 RT = 4.16
wOorRtwnera3o 394 (MrH) +. (bu) 5-[1-(P PCT/GB2003/003168

i di n-3-yl car banoyl net hyl ) - 1H pyrazol - 3-yl ] -t hi ophene- 2

-carboxylic acid hydroxyam H H~\ ~-N-OH M ~N

S N1 OO 15 By proceeding in a simlar manner to

Exanpl e 1(bd) but using 5-[ 1-(;{\¥ri di

yl car bamoyl met hyl )- H RN

1H pyr azol - 3- yl | -t hi ePhegte- 2N

ester [88nyg myol , Refer Exanpl e 36(d)],

met hanol afid wa gradi®nt 5:95 to 95:5, v/v, over

) ¢nt, there was prepared

5-[1-(pyridin¥3-ylcarbano Il nethyl)-1Hp r 3-

| 1-thi ophene- 2- carbo ' [ r.02} 1de (: ol
ol BHELICTR SRR 2SS H M Pl Biniins
yl@irbarhblimeBhyd Y. 1 Happedob-Otyl btHispheiddp catbok8li¢ dacidl Hethyl. @@er [88mg,

apparent s, 1H), 7.78 (app
0.%%\@p@ﬂ,é?ﬁfer§pcqﬁﬁmpil.e 39(c)lyansy

]}%ﬁg}tmeiﬁyé %%éxpé]ﬁ%grcg—rﬂ)lvgr}t, (gradient
. ) a t d BT =11 (rinalin.?.
5%’5% 60 m'L:anU ,eg\?@g 451&? M*‘QE)D +gﬁ%1g%s?,%eﬁévew9 pﬁ)parela 5-[1-(quinolin-3
yiBarbhmb2nlyi il Hrpy2azol-3eti hiHidphthe-Bysastrpiylig-agid] hydipwyinsde (13mg)

e-2-carboxyliic acid 25 hydroxyam de 4/ 0 0
aeTBz008) ODRABH 6B 58910 EREH: OSONsITIr08 (s br. 18D,

sol ution_of
356 (. 1. BelP b 1- 3951ty 7938 a7 5 (G- YD) 7 BBy 7-59 (-

] ' h . 078 (sD2ERMMOMS (Method A):
lgé’%;éﬁ{??ga&gﬂaﬁ%?g{%g( Z) FE){lﬂKf%dl Prltze[?’hyl g\cet gm de (Method A)
Rgiél nh ¥y minaesaddenydt oxyl am ne hydrochl ori de (191ng,
. 75muol ) foll owed by 25% 5 sodi um et hoxi de in
met hanol solution (0.93ml, 4.3mvl). After stirring

for 8 hours the reaction e was .l eft..to stand
(la]\)ers ,.',5,._‘_»,!...3”.. C C s = CNe-~2-car
was npabkidh@eed between
car bﬁ}aa € solution and ethyl acetate. The organic
| ayer was isol ated, dried (MySO4) evapdated to

gi ve a residue, whigh wa ec

preparative HPLC u Nﬁq@ ni TF i ter

(gradient 10.907™= — o}
. ©

By proceeding in a similar manner to Example 1(bd) but using 5-[1-(pyridin-3-
ylcarbémoylmethyl)-1H—pyrazol-3—yl]-thiophene-2-carboxylic acid methyl ester [88mg,
0.25mmol, Reference Example 30(d)], methanol and water (gradient 5:95 to 95:5, v/v, over

90 minutes) as eluent, there was prepared 5-[1-(pyridin-3-ylcarbamoylmethyl)-1H-pyrazol-

3-yl]-thiophene-2-carboxylic acid hydroxyamide (10mg) as a brown solid. 1H NMR
(CD30D): & 9.34 (apparent s br, 1H), 8.57 (apparent s br, 1H), 8.48 (d, 1H), 7.99 (apparent

s, 1H), 7.78 (apparent s, 1H), 7.52 (apparent s, 1H), 7.37 (d br, 1H), 6.69 (apparent s, 1H),
5.18 (apparent s, 2H). LCMS (Method A): R = 2.90 minutes; 344 M+H)*.

(bv)  5-[1-(2-Quinolin-2-yl-ethyl)-1H-pyrazol-3-yl} -thiophene-2-carboxylic acid
hydroxyamide
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10 to 90:10, v/v, over 40 mnutes) as eluent, to
provide 5-[1-(2-quinolin-2-yl-eth¥l)-1H
wW@0apt13B- y] - t hi ophene- 2- carboxylic acid h d~-POKRGEA0d©03168
(55nmg) as a glassy gum 1H NWVR [(CD3)2SQ: 8 11.16
(s, 1H), 8.56 (d, 1H), 8.07 &8, 1H), 8.06 (d, 1H),
7.87 (m 1H), 7.78 (d, I H, 7.69 (m_| H), 7.61 (d,

1H), 7.52 (apparg 111) , 6.60
(d, 1H, 4 ‘ 9 A . d A:
RT = 3.58 ny as, .

5-(1-{[ (Pyr 353 et hyl
- car barmoyl | - net hyl }- 1H pyrazol - 3-yl ) -t hi ophene 2-
TeakslaKyh bf 5€[¢4(21—qh§t16hﬁ%yhaﬂl€le1H-pykhMl—\3 yﬂ-ﬁhlc_)p}@lSZ@aﬂ:@xyhc acid

m@é{yﬁ r@s?tgt:e ez%'o?f?gé I,Q?,ﬁﬁ?rapéﬁ%e?@zg%%%ez{mglg 1 z%'_[r?n ]%7 (c? m)e’[hyiJ acetamide
(3}411%%3/ %%c}( y hRRORY %xknféeﬁ;mf&&lﬂéﬂr&eovfﬁéig ﬁ?f}ﬂaﬂlobhﬂon@\h@m by 25%

met h ester

soRtafoe mlmmlﬁ anpkaid (se)qtloa r@. 9&|mn @Bmﬁ» |Afsar étlamgd@r Sshours the
Cco-sol vent

reﬁqtmrgg()turetvﬁé& adl a%glrcgs]é&g k‘frid ?Teepcyp?eal?ra%g %91' t]he residue was

paﬂlﬁ'é’ﬁe)(i %Mﬁrhfeﬂ%ﬁﬂmhi hydrogen carbonate solution and ethyl acetate. The
-1H pyrazol - 3-yl ) -t hi ophene- 2-carboxylic acid

Oﬂgmilcdxmnw@els(ﬂategngr)ledaéMaS@nbmd evApeErted TVEIVE Netepidde, which was

nut e
@?ie%éoprﬁ%qﬁ-pfnss |pg;reé:xtar1 Ve qﬂflg(g r11(,%112 gton(n?lé)%ld WEHZGI‘ (graéilent 10:90
toC 800X Y, CoRE 140 miides) xikastuele, pr:ﬂ@ﬁéé C)Slﬂl@@qulnohn— -yl-ethyl)-1H-
PCT/ d32063/ 003168 89 H LN ~dN- OH S.0

SHs; G3) st et o B

. i l a 3
RIEATSGROR BT A i, 0 S 7
7584 @" 1} o6 (m 019, “7'?831' (d, Fla?lf),e*f.g@?gpparent s br, 1H), 7.31 (d, 1H), 6.60 (d,
1H), 4.69 (t, 2H), 3.59 (t, 2H). LCMS (Method A): R = 3.58 minutes; 365 (M+H)*,

(bw)  5-(1-{[(Pyridin-3-ylmethyl)-carbamoyl]-methyl }-1H-pyrazol-3 -yl)-thiophene-2-

carboxylic acid hydroxyamide

@\/ﬁ\\o(\n

By proceeding in a similar manner to Example 1(ak) but using 5-(1-{[(pyridin-3-

ylmethyl)-carbamoyl]-methyl}-1 H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester
[60mg, 0.16mmol, Reference Example 30(e)] and N,N dimethyl acetamide as co-solvent,
(gradient 5:95 to 95:5, v/v, over 90 minutes), there was prepared 5-( 1-{[(pyridin-3-

ylmethyl)-carbamoyl]-methyl}-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid

hydroxyamide (3.2mg) as a brown solid. LCMS (Method A): RT = 2.26 minutes; 358

(M+H)*.

(bx)  5-(1-Biphenyl-4-ylmethyl-1H-pyrazol-3 -yl)-thiophene-2-carboxylic acid

hydroxyamide
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Exanpl e 10(ac)], there was prepared 5-(1-biphenyl-4-yl

met hyl -1 H pyrazol -3-yl) 5 thi ophene-2-carboxylic acid
whyarox31am de (33ng). LCMS (Method C): RT = 3. BAT/GB2003/003168

m nutes; 376 (MtH)+. (by) 5- 1-[6-(2

2- Di met hyl - pr opi onyl am no) - py¥i di n-2-yl net hyl | -1 H pyra

zol - 3-yl }- thiophene-2-carboxylic acid hydroxyam de H

HNN._/ \ N- OH ~/ NSO 1/0 y prﬁceedlng in

a simlar manner to Referen ng OH

5-{1-[6-(2, 2-di net

pr opi onyl am no) - p

hi ophene- 2- car boxy)

0.31mmol , Refe

prepared 5-

hyl ] - 1H pyrazol - 3-yl } -t
dacid nethyl ester [124ny,

anpl e 10(ad)], there was

(2 2-di net hyl - propi on

| yam no) - pyr 2-yl met hyl] - 1H pyrazol - 3-yl | -t hi ophen
e-2 15 carboxy c acid hydroxyanide (42ny). LCVB

Bg p{‘%ef(gn% é} 6ﬁ r'l)%fgltseﬁye? ?&Pét%@l?%% 05 61%?]?%?7}1 -4- glmethyl-

23 Ylbh@2&:@ﬂb@xylﬁty aktid nyahyl dsteyWDl i} /003134861, Reference

17
/ GB2003 0168 90 H N-- . OH CN O-N e
E}W@I@léedll%@?)]:n thersi ¥3sar PigRHRSr i@ﬁ@h@ﬂéﬁe‘/@)&f—gﬁ%ﬁ%ﬂo——u

ide (33 LCMS (Method C): R 3.31
3 ( 1$g%phene 2(carboxyP|cT

aci.d éﬂ% gl&gter [124ng, O. Slnnnl Ref erence Exanpl e
?? fEve was prepared 5-{1-[2-(biphenYI-4- | oxy)

e
5 ethyl]-1Hpyrazol -3-yl }-thi ophene-2-carboxylic acid

hydr oxyam de (6 LCMS (Method Q): RT = 3
D nu @dﬁi@{@_@;@]ﬁ&ﬂvmomonvlgmmo)mvnd?n 2-Vlmethvl'l-%?I—Dvrazol-S -yl}-

thiophene-2-carboxylic acid hydroxyamide

By proceeding in a similar manner to Reference 1(al) but using 5-{1-[6-(2,2-dimethy]-
propionylamino)-pyridin-2-ylmethyl]-1H-pyrazol-3-yl} -thiophene-2-carboxylic acid
methyl ester [124mg, 0.31mmol, Reference Example 10(ad)], there was prepared 5-{1-[6-
(2.2-dimethyl-propionylamino)-pyridin-2-ylmethyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxylic acid hydroxyamide (42mg). LCMS (Method C): Rt = 2.72 minutes; 400

(M+H)™.

(bz)  5-{1-[2-(Biphenyl-4-yloxy)-ethyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic _acid
hydroxyamide



10

15

(ca) 5-[I-(3-Phenox
-benzyl | ) - 1H pyrazol -3-yl | | -t hi ophene- 2- car boxylic
wa@eiod/oitfiydr oxyamde H N N-- OH 0 S O 1 10 ByI/GB2003/003168
proceeding in a simlar manner to Reference 1(al) but
usi ng 5-[1-(3-phenoxy-benzy|)90
1H pyrazol - 3-yl ] -t hi ophene-2-carboxylic acid nethyl
ester [121ng, O0.31linnol, Reference | e 1C§ ag)],
there was prepared N ~OH
5-[1 - (3- phenoxy- bend ) ?W
t hi ophene- 2- car hdg c acid h xyam de (12ng). LCMS
(Method C): RT = 3 15 mnutes; 392 (MtH)+. (cb)
5-(1-{3-[4-(3- Cford- phenyl ) - pi perazin-1- 1X
]-propyl}- 3Yrazol - 3-yl ) -t hi ophene- 2-carboxylic
aci d hydro i de WD 2004/ 013130 PCT/ GB2003/ 003168
91 H N S NO NJ Cl s By proceeding in a

simlar manner to Exanple 1(bf) but using
By- procétifighin 3- sihlilar gnanner to Reference 1(al) but using 5-{1-[2-(biphenyl-4-

L ITE S e R R
0FALBhAN RR fESRIPE Lard A€ alt)de) P Here U«bdiseglteb%dt fie1 ¢rmsighenyl-4-yloxy)-

material to 5 reverse-phaSe preparative HPLC usin

thylt Difipyrazble3-ahdthiepthene-2 eearhdixghe & 1'%hwdromami,dev/(gmg). LCMS

over 90 m nutes) as el uent tgere was prepared
(Blethpd(@: Ra-7 338 misvtes; gReAYIH)pi per azi n- 1 -

yl'I -propyl }-1H pyrazol - 3-yl ) -t hi ophene-2-car boxylic
acid hydroxyam de. LCMS (Method A): RT = 5.09

(&) Nutses (3486 bR y1)- 1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid
hydroxyamide

: ( \N\WH\OH

By proceeding in a similar manner to Reference 1(al) but using 5-[1-(3-phenoxy-benzyl)-

1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester [121mg, 0.31mmol, Reference

Example 10(ag)], there was prepared 5-[1-(3-phenoxy-benzyl)-1H-pyrazol-3-yl]-
thiophene-2-carboxylic_acid hydroxyamide (12mg). LCMS (Method C): RT = 3.28

minutes; 392 (M+H)™.

(cb)  5-(1-{3-[4-(3-Chloro-phenyl)-piperazin-1-yl]-propyl}-1H-pyrazol-3-yl)-thiophene-

2-carboxylic acid hydroxyamide
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10 (cc) 5-¢
1-[ (4- Mor phol i n-4-yl - phenyl car banoyl) - et hyl - 1H pyrazo

WO 28491313@ hi ophene- 2-carboxylic acid hydroxi deCFHGBR003/003168

LIIN~OH NSO 1 ~00 a By proceeding in a
simlar manner to Exanple | (Bf) but using 5-{
1-[(4-norpholin-4-yl -

phenyl car banoyl ) - met hyl ] - 1H pyr azol

carboxylic acid nethyl ester ~15-F205

Ref erence Exanple 1 aLyT\aﬁg\?Vituratin§ t he\fi na
product in nethanﬁrgii ere was p

1-[ (4- nmor phol i n-44y1- phenyl car barnoyl ) -met hyl ] - 1H
hj ne- 2- carboxylic acid h yd~
Method C): RT = 2.12 mnutes; 428

( 4-yl - phenyl car banoyl ) - et hyl ] -1 H pyraz
ol - 3-yl }-thi ophene- 2-carboxylic acid hydroxyam de WO
Bﬁ%%hﬁ%a th BCHAEBR 9030 3d G&anfple HI(bIN but \usingNS-(1-HI3 Pé+(3-chloro-

2 i ; ip
plle{rb'ﬂ))pipmaziugli-%%;frgd}l-ﬁ] Ziygﬁiﬁald{rﬁ'hgépkgﬁg-g?cgﬂ}o?{y%a%% methyl

LTINS TR PN R B, et

riRefRrmaseplyannie HPO ajdihg acdoditrile anditwangy (gtedieik 385 to 95:5, v/v,

roduct in 5 nethanol, th . .
LI S IICEN L2 B —

yﬂy}éﬁé}g !5 -'1?1—%%}@12#1-! %-%8—?%8?1?%&%&99&%}'1& GecRfydroxyamide. LCMS (Method
od O RI'=2.54 mnutes; 428

A)Mekd)=+5 09 minutes; 446 (M+H)™.

(c¢)  5-{1-[(4-Morpholin-4-yl-phenylcarbamoyl)-methyl]-1H-pyrazol-3 -yl }-thiophene-

2-carboxvlic acid hydroxyamide

el
)

-~

O

By proceeding in a similar manner to Example 1(bf) but using 5-{1-[(4-morpholin-4-yl-
phenylcarbamoyl)—methyl]-lH—pyrazol—B-yl}-thiophene—2-carboxylic acid methyl ester
[205mg, 0.48mmol, Reference Example 10(ai)] and triturating the final product in
methanol, there was prepared 5-{1-[(4-morpholin-4-yl-phenylcarbamoyl)-methyl]-1H-

pyrazol-3-yl}-thiophene-2-carboxylic acid hydroxyamide. LCMS (Method C): R = 2.12

minutes; 428 (M+H)*.

(cd)  5-{1-[(2-Morpholin-4-yl-phenylcarbamoyl)-methyl]-1/- -pyrazol-3-yl}-thiophene-

2-carboxylic acid hydroxyamide



(ce) 5-

1-[(4- Oxazol - 5-y1- phenyl car banoyl ) - net hyl | - 1H pyr azol -
wW@2004p131B0 ophene-2- 10 carboxylic aci d hydr oxi B&r/EB2043003168

" N_Od NSO 100 <\ 1 NBy proceeding in a

sinilar manner to Exanple 1(b¥) but using

5-{1-[ (4-oxazol -5-yl -

phenyl car ba nmet hyl ] - 1H pyrazol - 3-yl } -t hi ophene- 2-
carboxylic dcid thyl ester [196ng, O0.48m nol,
Ref erence Ex |& 10(ak)] and_subjegtiy\yg the& crude
material to 15 % everBe-p ' CQEi ng

- acetonitrile ang Iév\é?z ' ; :5, v/v,
over 90 m nut es b el uent e was prepared

5-{1-[ (4- oxazo | - ph8nyl car banoyl ) -

nmet hyl ] - 1H pyrazal-3 yl }-thi ophene 2-carboxylic aci d h

ddr oxyam de. LCMS (Method A): = 5.71 m nutes;
ByMybireeding0in( & mibs fmanner to Example l(bf) but using 5-{1- [(2-morphohn -4-yl-

DB S RN eaor S B TRArHe G oy i Ay ety ester

[Mfgoodﬁéi%%oﬁ’ CRe SR8 3ER413316810(83] Hnd Hrlturatify-Ghe ﬂi‘ﬁ‘dl Sproduct in
H By proceeding in a simlar _ manner
5 netzmpl, ethere( bWé}s b)mpamd wa@mrég@hgﬂ%bamovl)-methvﬂ 1H-

: nd§ E{To}g%@%‘a@ Ry =2.54

Refer q:ple 10(al)] andtrlturatlngtheflnal
HBP %é‘?g?ﬁ@ met hanol , there was prepared
5-{-[ (4-acetyl am no- phenyl carbanoyl )-nmethyl]-I1H

(ce)  5-{1-[(4-Oxazol-5-yl-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-

10 carboxvlic acid hydroxyamide

5\(\1\]/1\]\ / \

H
N-. OH

0O

&

N
By proceeding in a similar manner to Example 1(bf) but using 5-{1-[(4-oxazol-5-yl-
phenylcarbamoyl)-methyl]-1 H-pyrazol-3-y1}-thiophene-2-carboxylic acid methyl ester
[196mg, 0.48mmol, Reference Example 10(ak)] and subjecting the crude material to
15 reverse-phase preparative HPLC using acetonitrile and water (gradient 5:95 to 95:5, v/v,
over 90 minutes) as eluent, there was prepared 5-{1-[(4-oxazol-5-yl-phenylcarbamoyl)-
methyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic acid hydroxyamide. LCMS (Method

A): RT=5.71 minutes; 410 (M+H)™.

20 (cf)  5-{1-[(4-Acetylamino-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-

carboxvlic acid hydroxyamide
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pyrazol - 3-yl } -t hi ophene- 2- car boxylic acid

hydr oxyam de. LCVMS (Method A): RT = 4.54 mnutes; 400
w@ kep#313 cg) 5-[1 (I -Oxyquinolin-2- |1 nethyl)PCT/GB2003/003168

1H pvrazol - 3-yl ] -t hi ophene- 2-carboxylic acid 10

hydroxyamde O H + N_ OH NSO Acetyl chloride

(1.93ml, 21.2mmol) was added slowy to anhydrous

nmet hanol (10m ) and stirred for. 30 ghen a

sol ution of H N ~OH

5-[1-(1-oxy-qui nolin-

Ve
y@ 1)
xyI| aci 0

yl ]-thi ophene- 2-
yI oxy®-anmi de [596ngy, 0. 1.32mmol,

(tetrahydr @ pyra
15 Referen Exarpl® 1(au)] in nethanol (5m ) was
added. Th Itlng m xture was stirred for 3 hours,
concentr at ed éﬁd the residue was subjected to

reve h t ' .
B} S E 45058l iy 1 0 BRSHL S5 8 amine-
p}f‘eh ﬁﬁzhoamtoﬂ) Iﬁétﬁ%l']-qg-‘{ ﬁylhiol(ﬂyl(}&hmﬁhfbﬂéol bfﬁb&t}yicrr&tcfd methyl ester
H pyr azol hi ophene- 2- car box

[lﬁymgownmél liﬁemme [E@m)lczskg(a )lsand t;zl(yjllr@%ng ilpq) fingl {product in
%ﬁr'fnng) ghfre( mw H)pre % 5_ ﬁ %I Ea@et%ﬂagéﬁ@ghe%?cargﬁ%')(r%thyll -1H-

pykfol- 37y14 3hioPheneltpbarbbx @ik dcitl hildxyamisd [EMS Eyleth6d 79: R = 4.54
(s, 214). LCVMS (Method A): RT = 5.17 m nutes; 367
m(théé) 200 ggmn;. _
-(1-12- [4-(4-trifluorometh~l-pyrimdin-2-yl)-pi
pera2| n- | -yI | -ethyl}- 1H- 25
I hi

in a simlar manner
X0- 2- [4 (4-

0,
H h*;idfomﬂdes O O By procee
to Exanple 1(bf) but using 5-(1-

O_

\+
N\
J

Acetyl chloride (1.93ml, 21.2mmol) was added slowly to anhydrous methanol (10ml) and
stirred for 30 minutes, then a solution of 5-[1-(1-oxy-quinolin-2-ylmethyl)-1 H-pyrazol-3-
yl]-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide [596mg, 0.1.32mmol,
Reference Example 1(au)] in methanol (5ml) was added. The resulting mixture was stirred
for 3 hours, concentrated and the residue was subjected to reverse-phase preparative HPLC

using acetonitrile and water (gradient 5:95 to 95:5, v/v, over 90 minutes) as eluent, to

provide 5-[1-( 1-oxy-quinolin-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic _acid
hydroxyamide. 1H NMR [(CD3)80]: 8 11.20 (s, 1H), 9.11 (s, 1H), 8.59 (d, 1H), 8.06-

8.11 (m, 2H), 7.93 (d, 1H), 7.87 (m, 1H), 7.75 (m, 1H), 7.56 (apparent s br, 1H), 7.43 (d,
1H), 6.91 (d, 1H), 6.81 (d, 1H), 5.75 (s, 2H). LCMS (Method A): RT = 5.17 minutes; 367

(M+H).

(ch)  5-(1-{2-Ox0-2-[4-(4-trifluoromethyl-

pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide
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trifluoronethyl-pyrimdin-2-yl)-piperazin- | -yl]

-ethyl} -1 H pyrazol-3 -yl)-thiophene-2- carboxylic
wa@eiod/omashyl ester [231ng, 0.48mmol, Ref er encePE@XaBpi03/003168

10(ap)] and 5 triturating the final product in

nmet hanol , there was prepared9§ (1-{2-0x0-2-[4-(4-

trifl uoromethyl Ryri m din-2-yl)-pi perazin-|

-yl ]-et hyfs& - 1H pyrazol - 3-yl ) -t hi ophene-2- carboxylic
acid hydroxyam de. 1H NVR [(CD3)2SQ: 8 11.18 (s br,

1H), 9.084s , 1H), 8.73 (d, 1H, 7.74 (d, 1H),
7.54 (apparent ,

6.69 (d, 1FRyg 5%’(1(;
br, 2H), 3.65 (t
(I\/Ethod A: RT =7.2 (I\/H—|)+ (0|)

5-(6-1[ (Pyridin-3-yl msthyﬂ am no] nmet hyl } - pyri din-2-y
B)q fg(tagel'q %e%g af\sugqér DOX er(*)fto a}:Cxamplg df(@ffyb%ﬁ” &%Q_ISNI N[Z'—dxo 2-[4-(4-

trfﬂu@ﬁnﬁétﬁﬁyﬁyrﬂmanﬁz yl)qﬁpaﬁhh 1amxeﬂﬂy1mywa}zopyrymthmmem 2-

ene-Z- car OXés(IC aci d

ca(rb@MIahyddonmh}éneszeryl[ W, aRidgenpaly drgferepces gmple  10(ap)] and

ger en (. or ( i
liates e PR TubiedlRet] SRS R SRERE Rloce2-le-u
trﬂTL@R)m&BVI\AWrﬁﬁlmeﬁQ’l)Smbwaiziﬁm Vidstst } -1 Hegyratol-Bedpthiophene-2-

tenperature overnight, and then concentrated under
cdrbeitydiechcial legisonyantide. ngéJMRr é@Dg),gSO]T&élrléis buéfﬁla% 08 (s br, 1H),
subj ected to reverse-phase 20 preparative HPLC u
8 48 €t 01HY, 17i T4e(dahH) \ad4 fappateats, di), 5:39%d.t H{)ldd)goﬁd \1/171}» .69 (d, 1H),

53855 A0 B s A SRS, i 2 v
d

T o e e P S

2004/ 013130 PCT/ GB2003/ 003168 95 (cj) 5-

6-[(2- Pyrldlllrg1 3-yl - eth Iam

(ei)ret By i net24garboxylic
dy rox J\I\
acl droxvaml
f N
—
N

A solution of 5-(6-{[(pyridin-3-ylmethyl)-amino]-methyl}-pyridin-2-yl)-thiophene-2-
carboxylic acid (tetrahydro-pyran-2-yloxy)-amide [170mg, 0.5mmol, Reference Example
1(ai)] in dichloromethane (4.5ml) was treated with trifluoroacetic acid (0.5ml) and a drop
of water. The solution was stirred at room temperature overnight, and then concentrated
under reduced pressure to give a residue. The residue was subjected to reverse-phase
preparative HPLC using acetonitrile and water (gradient 5:95 to 100:0, vlv, over 15
minutes) as eluent, to provide 5-(6-{[(pyridin-3-ylmethyl)-amino]-methyl}-pyridin-2-yl)-
thiophene-2-carboxylic acid hydroxyamide. LCMS (Method C): R = 0.35 minutes; 341

(M+H) ™.
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NN N- HS O By proceeding in a simlar manner to

Exanple 1(ci) but using 5-{6-[(2-pyridin-3-yl- 5
werdwharsno) - met hyl ] - pyri di n- 2-yl } - t hi ophene- 2PCEGBR00YI003168

ic acid (tetrahydro-pyran-2 yloxy)-am de [177nyg,

0. 5mol , Reference Exanple 1(%%)] and usi ng

acetonitrile and vvater (grad| ent 5
(chv er5-16:-[ - Pyridin3-yeetlylan 5,

2- p%{rdgi ﬁ % EI dgt hyl am no) mat hyl Ipyr| di n- 2-
[T - arboxylic acid hydroxyam de. LCVS

(Met hod O): = 0.34 mnutes; 355 (MtH)+. 10 (ck)
5-{6-[(4-FI enzylam no -

-net hyl | - pyWidi nf 2-yl | - t hi ophene-2-carboxylic acid
hydr oxi de H E imlar
manner to Exanple 1(ci ' uqr.o- 15
benzyl ami no) - met hyl ] - py i d| ' e- 2-"Car boxy

lic acid (tetrahydro-pyran-

178ny,
0. 5mol , Reference Exanpl el

] and usin
acetonitril d t d 5;95 0
Basvmfcepgmrﬁl inse coilas meEnds TRRBPLE 19 Bropapec-bo {gibyridin-3-y-
- fluar 2
oS APARR R D B O Zed (o ran
ylg)M(?} ﬁtﬁﬁie(O)BWﬂﬁE 9. Serél&Gl ,NRefetenss E3aMpleViti) )} . ar@Dugiog )acetomtnle and
e 13 I I h
wmea(gara@emf)gf ?ﬂ[ %'nvzé vegid m? 3t S ﬂl? ”§§€ biBd s:(6-10-
%ﬁ%@ 14oyfidin-2Sy Qh QROALAHIIAR acid
hydroxyamide. LCMS (Method C): Rt = 0.34 minutes; 355 (M+H)*.

(ck) 5-{ 6-[(4-Fluoro-benzylamino)-methyl]-pyridin-2-yl}-thiophene-2-carboxylic __acid

hydroxyamide

By proceeding in a similar manner to Example 1(ci) but using 5-{6-[(4-fluoro-
benzylamino)-methyl]-pyridin-2-yl}-thiophene-2-carboxylic  acid  (tetrahydro-pyran-2-
yloxy)-amide [178mg, 0.5mmol, Reference Example 1(ak)] and using acetonitrile and
water (gradient 5:95 to 100:0, v/v, over 15 minutes) as eluent, there was prepared 5-{6-[(4-

fluoro-benzylamino)-methyl]-pyridin-2-yl} -thiophene-2-carboxylic _acid hydroxyamide.

LCMS (Method C): R = 1.86 minutes; 358 (M+H)*.

()  5-(6-{[(Benzo[1.3]dioxol-5-ylmethyl)-amino]-methyl}-pyridin-2-yl)-thiophene-2-

carboxvlic acid hydroxyamide

(0

<

O
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96 By proceeding in a simlar manner to Exanple 1(ci)
but using 5-(6-{[ (benzo[ 1, 3] di oxol - 5-

W@ kv IB1B) - am no] - net hyl } - pyri di n- 2-yl ) -t hi ophPCEGB2@aN03168
boxylic acid (tetrahydro-pyran-2- yloxy)-am de [191ng,
0.5mml, Reference Exanple 1P&1)] and using
acetoni.tr| le and water (rﬁgradl ent 5:95 to 100: i

Byopwrceetngrinrrsigular managr e aml%l(@hh&é%ﬂ%éa(ﬁeﬂ@“@i Jdioxol-5-

ylm%ﬁ%’ln%l)gfﬂ%ﬁ’g;‘} PI%IEKH 2}}’12);[/}}1? phene- Calﬂioxlyhlc achd r({[etrazhyc(:ifrjlo-pyran -2-
yIOeNHmide [g%hlﬂihydhﬁwame@@ende%rﬁﬂbt Haty] @)1(1 Rihgadet@Gtrile and
m nut es;

waﬁel( @r@c[l@mi 127

ng?anod gév@ [over. H ﬁgpﬁﬁ) as eluent there was prepared 5-(6-
: h&&éxyl:éu%ox lic

%@@% Fx(ews (métﬁad @rmer: 1t 875 ﬁw@ sgzﬂ(mﬁ)but

1H benzoi m dazol -
2-yl met hyl ) - am no] - net hyl }
- r|d|n 2- I thlo hene- 2- carbox lic acid
(C(nsét {, ¢ nidaze oxdipethyl-an tho e l@&};@l@@ﬁqﬁaﬂ) -thiophene-2-
Refer S8 LE @ﬂﬁl r geand u5|ng acetonitrile and

00: 0, v/v, over 15 m nutes)
as el uent, thereH/vas prepared 5- 6 15 { [(1

H benzoi m dazol - I hyI) am no] }u
-pyridi n- 2.4 henag N
roxyami de. Vet hod KO : . ' S;
(MH) +. (cn)y=B4{6-[(3-Im dazql -1 'no)

nmet hyl - pyridin-2-yl}-thiophe carboxyllc acid
hydroxyamde NH NNNN- HO ro a .
B ionecea ingram ASIMHY TEXRNFH IR ExEPle 16%}% ba%/lﬂ e SIEXA%-behzSimidazol-
2- B/ltil@h%g H%]dﬁé@k)}l ]Ty\ﬂd'm-fz afl)—théoplﬂe?e-Z carb yhc acid (tetrahydro—pyran—

ropy pyri hene-2- car boxy

2yl sxyq@itde [lelt4nﬂmcﬂ8mxmylg RBerencyIE)oa;n))laaMadé gnd ABimg, acetonitrile and

0.5mmol, Reference Ex

waise(arient PSdRd 00hrey: <(V§F 10T 6 SR e wag pyepared 3-(6-
i@}’%@e{‘%ﬂ:%&&%? 28 W1RSth$hUehho]-hBRYE -MRRIIRD SPRIESbhene-2-carboxylic

acid hydroxyamide. LCMS (Method C): R = 1.70 minutes; 380 (M+H)™.

(cn) i i idin-2-yl}-thiophene-2-

By proceeding in a similar manner to Example 1(ci) but using 5-{6-[(3-imidazol-1-yl-
propylamino)-methyl]-pyridin-2-y1}-thiophene-2-carboxylic  acid (tetrahydro-pyran-2-
yloxy)-amide [178mg, 0.5mmol, Reference Example 1(an)] and using acetonitrile and
water (gradient 5:95 to 100:0, v/v, over 15 minutes) as eluent, there was prepared 5-{6-[(3-

imidazol-1-yl-propylamino)-methyl}-pyridin-2-y1} -thiophene-2-carboxylic acid

hydroxyamide. LCMS (Method C): RT = 0.33 minutes; 358 (M+H)™.
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i m dazol -| -yl - propyl am no) - net hyl | - pyri di n-2-yl }-thiop
whemwe/B31s@r boxylic acid hydroxyam de. LCVS ( MeCTiG#20@3/003168

RT = 0.33 minutes; 358 (M-H)+._ WD 2004/ 013130

PCT/ GB2003/ 003168 97 (co)

5-{6-[ (4- Met hoxy_phenyl am no) - met hyl ] - pyri din-2-yl}-th

i ophene-2-carboxylic acid hydroxyamde i H NN N _

(c S £ ) ) lfthlohene 2- carbox lic
-{6- ny yrT-pyridi
t hi oaﬂm@hﬁdrﬁxmlﬁexyl ic acid [129rrg 0. 38mmol
Ref er ence le 32(b)], hydroxylam ne V\ang(r) resin
(380ny, ) oading) and pyridine (811

1.0mm|) |n di

t et ramet hyl ur oni um-trexaf
0.43nmol ). The ni xtureliwas
tenperature for 4 hours and 'S
washed alternatively wth xethanol and o
di chl or onet hane (3x) and dried. The resin was treated

i b EIRARS 6B LB B) BB pyricin 20
tHi‘@ﬂi&ﬁéezWabexg}hchl lid el PO, Mrﬁmbli; r aRﬁewase Example 32(b)],
concentrated to give a purple oil

hydrpxdening W@ng®\ré$1§ &3 d. %n@a@f&b@@@gm%gwhﬁa (81pl, 1.0mmol)
11)0\/21'3:115@@%%@3? "B uéﬁ ad'aﬁ&‘éd | 1907 Bkt i 1SN V-

te'ﬁ‘aﬁl@tl{y{tﬂfoﬂiﬂhh Q%Xaﬂlhﬁ}dimio@}ﬁhaﬂ@)(i 59mg, 0. 43mmol) The mixture was then

Slrr[;\?(tgg éj(]y(-g]%)l/ (rgigg]leegat@pﬁgfor éléltlcgirg gg&n%?tegegfl e rq:_ L C acl ﬂ%alternatlvely
ng[ lgl?i\[ka{l%lz?lg@ dﬁ@hﬁ]&g Rthate §3 8)'\/51[1_(9 Hrie§ CPhe resin was treated with 20%

net -amn pyridin-2-Y1]-thiophene-
trfhwasdeetiy heid mdwd:ﬂor@ﬁeﬂhymtr stytam ((Genl) shakel-for Bj)-lmuslte}, filtered, and

washed with dichloromethane. The filtrate was concentrated to give a purple oil, which

was subjected to reverse-phase preparative HPLC using acetonitrile and water (gradient

5:95 to 5:95, v/v, over 90 minutes) as eluent, to provide 5-{6-[(4-methoxy-phenylamino)-

methyl]-pyridin-2-y1}-thiophene-2-carboxylic acid hydroxyamide (8.4mg) as a brown

solid. LCMS (Method C): R = 2.18 minutes; 356 (M+H)™.

(cp)  5-[6-(Methyl-phenethyl-amino)-pyridin-2-yl]-thiophene-2-carboxylic acid

hydroxyamide

By proceeding in a similar manner to Example 1(co) but using 5-[6-(methyl-phenethyl-
amino)-pyridin-2-yl]-thiophene-2-carboxylic acid [100mg, 0.3mmol, Reference Example
33(a)] there was prepared 5-[6-(methyl-phenethyl-amino)-pyridin-2-yl]-thiophene-2-




By proceeding in a simlar manner to Exanple 1(co) but
usi ng 5-[6-(nethyl - phenet hyl -

W@iono)31pyri di n- 2-yl ] -t hi ophene- 2- car boxyl i ¢ arCTIGB2003/003168
[ 100nmg, O.3mmol, Reference Exanple 33(a)] there was
prepared 5-[6

(met hyl - phenet hyl - am no) - yr| d| n- 2- v _
onalin perhhybonaEd (3063 268 DBl bé&ﬁﬂgé@@# GWQ‘T 3.50
d ~ roxyanlde (9.4mg) as a bromn oil. LCVMs (Method O):
mfzmtes; 336M+Hhut es; 354 (MrH) +. (cq)
5-{6-[ (Met hyl - pyri d| n-3- |y methyl-am no
-met hyl ] -pvridi n-2-yl }-thi ophene-2- 5 carboxylic acid

(cHY dr B aNVelyChridin B{yielettyl-aBindP-Betityl}poridinal-ni -thivphene-2-
simlar manner to Exanple 1(co) but using

5 5-{6¢
yl met hyl - am no) - -2-yl }-thi ophene-2-carb
oxylic acid I ef ce Exanpl e
32(c)] therelwas N—on
5-{6-[ (net hyl
nmet hyl | - pyridin-2-yl}- th|o 2-carboxyljc acid

hydroxyanide (36ng) as a lig brown gum” 1H NMR

ol e big ok SHUPRBEG B 1 B AR g
yl('xg%th};l 'al}mng}l%%th&g%a@fdﬁpk gﬂ-t}ﬁéibhena 2%\}{5 1id Hcid 417%ngS0.38mmol,

Met hod A): RT
Refeﬁen@é’ Enanunﬂ@§2(cfg]5'ﬁle(e|\ma§ prepgged( i $-[Gmet Yl{-nzvrldln 3-ylmethyl-amino)-

2 } atridle %‘6%@\% 2] ]hght brown
? @D%PL&S?%‘S‘QE&%&% galﬁ gﬂt 42& ﬁ?g&g&?% i19), 8.48 (d, 1H),

3ﬁluQH2IJ 133 g %rg desm%g dbdts |11H9r37fk€51@n21}934b4 (s, 2H),

ef erence Exanpl e

4%%((§*)ﬂH t DO5 s, WD m(ﬂéﬂﬁd[ﬁﬁ R§ =2.97 minutes; 355 (M+H)™.
etraﬁydro 1H'i soqui nol i n-2-" .

Iynethyl) pyridi n-2-yl]-thi ophene-2-carboxylic acid

15 M@g&&wm H Z Sqqulnohg Igbxtflyn%gwﬂ-ﬁvr%-gn-:}vjﬂ 'ﬁﬂophene-}

10

5 {60&(9 A}?w&yeicd‘ﬂm}g)ﬁ%!nﬁﬂel - vl met hyl - am no

- met RyT[-pvri di n- 2- yT }-t hi ophene- 2-

By proceeding in a similar manner to Example 1(co) but using 5-[6~(3,4-tetrahydro-1H-
isoquinolin-2-ylmethyl)-pyridin-2-yl]-thiophene-2-carboxylic acid [133mg, 0.28mmol,
20 Reference Example 32(d)] there was prepared 5-[6-(3.4-tetrahydro-1H-isoquinolin-2-

yvlmethy])-pyridin-2-yl]-thiophene-2-carboxylic _acid hydroxyamide (1.7mg). LCMS

(Method C): R = 1.84 minutes; 366 (M+H)*.

(cs)  5-{6-[(Methyl-naphthalen-1-ylmethyl-amino)-methyl]-pyridin-2-yl } -thiophene-2-

25 carboxvlic acid hydroxvamide




10

15

20

25 carboxylic acid hydroxvam de WD 2004/ 013130
PCT/ GB2003/ 003168 99 NUN\ N OH4 S o By proceeding

WO p00a/0s31B0 | ar manner to Exanple | (co) but usiPQI/GB2003/003168
5-{6-[ (et hyl - napht hal en-
1-yl net hyl - am no) - et hyl ] - pyr39di n-2-yl } -t hi ophene-2-ca
rboxylic acid [92ng, 0.28mmol, Reference Exanple
32(e)] there
5-{6-[ (et hy
am no) - met hy

aci d hydroxya .
m nut es; 404 ( .
5- [ 6- (4- Phenet hyF=Di
met hyl ) - pyridin-2-y]-t hi@q@hene- 2-carboxylic acid
Binpehcosdingiine siilay anner gHExanye 1{ep) Byt ppigs cedh-Hiethyl-gaphthalen-
1%lr{ln%{lflg%mﬁgﬂ—g{e@?]:%@d}gbgyl}-QI’figghé?lEIZ-ya%%lic acid [92mg, 0.28mmol,
Rgiiefb%@zEﬁhT%PﬁmeO’ klizeé@ywiadj ipleparad 15-{ 6 (aptieieaphtbaleirdxylmethyl-
i c aci , 0. , . Ref
amyjm' )-mefd]-pyiad 'gr%.:ﬂ}—thiogiqgnea—cargoxevrli%na%% %ﬁgwagﬁ e2 E?gar]lg) LCMS
S- [ 6- (4-phenet hyl. - pi p i N- 1yl methyl)- pyridin-2-
(MF&lP%&épﬁ"érTez--éi 3’&‘?‘&%‘2%?@@&% hvdr oxyani de (1.3ng).
LCMS (Method C): RT 15 = 1.86 mnutes; 423 (M+H) +.
(cu) 5-[6-(4-Pyridin-2 yl-piperazin-I-
() mesglO-PRvhdEYIiBeridih-1tihRptveReyrdtiear Wpshibplene Bedatboxylic acid
hydroxyamde H NN, S O 20 By proceeding in a
sim hﬁr_mnﬁéo to Exanple 1(co) but using
5-[6-(4-pyridin-2-yl-

By proceeding in a similar manner to Example 1(co) but using 5-[6-(4-phenethyl-
piperazin-1-ylmethyl)-pyridin-2-yl]-thiophene-2-carboxylic acid [114mg, 0.28mmol,
Reference Example 32(g)] there was prepared 5-[6-(4-phenethyl-piperazin-1-ylmethyl)-
pyridin-2-yl]-thiophene-2-carboxylic acid hydroxyamide (1.3mg). LCMS (Method C): RT

= 1.86 minutes; 423 (M+H)*.

(cw) 5-[6-(4-Pyridin-2-yl-piperazin-1-ylmethyl)-pyridin-2-yl]-thiophene-2-carboxylic

acid hydroxyamide

By proceeding in a similar manner to Example 1(co) but using 5-[6-(4-pyridin-2-yl-
piperazin-1-ylmethyl)-pyridin-2-yl]-thiophene-2-carboxylic acid [106mg, 0.28mmol,
Reference Example 32(h)] there was prepared 5-[6-(4-pyridin-2-yl-piperazin-1-ylmethyl)-
pyridin-2-vl]-thiophene-2-carboxylic acid hydroxyamide (8.7mg). LCMS (Method C): RT

= 1.45 minutes; 396 (M+H)™.
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pi perazin-1-yl methyl)-pyridin-2-yl]-thi ophene-2-carbox
ylic acid [106ng, 0.28mvl, Reference Exanple 32(h)]

W0 b@ne131as prepar ed PCT/GB2003/003168
5-[6-(4-pyridin-2-yl-piperazin-I|-ylmethyl)-
pyridin-2-y|]-thiophene-2-caﬂ@8xylic aci d hydroxyam de
(8.7ng). LCMS (Method C): RT = 1.45 mnutes; 3 96
(MrH) +. WD 2004/ 013130 PCT/ GB2003/003168 100 (cv)

(5pHs¢ LRRIR 2-y1)-5- -1 H-imi -4-carboxylic _acid
Al optrergRERRAETRyRohen-2 e ety i idepclect corboy
phenehdnethyvdadée O H N N- OH N O H 5 By proceeding
ina simlar nmanner to Exgrrpl e 1(bd) but usi ?}g

5- (5- net hyl - 4 / \
phenet hyl cag® [-1Him ols <t hi
xylic acid 39 \ . 11m#ol ,
Exanpl e 30( 135 there wik pre Hd 2-(5-h

roxycar banoyl -
t hi ophen-2-yl)-5-nethyl -1Hi m dazol e-4-carboxylic acid
Byhenedehgingain de sirhiag)mamennto dixbmpls tlébdolbut. using SxfvRmethyl-4-

HC T REE NEATERE RN R R
O(Slqé%xﬁ(’(ﬂ)m R%fﬁ)?é]ﬂcéz nES)éa%'(ﬂ%le g%%?, StH&Sr(e) 2'(d)sas gre éreﬁ %é 51(1‘1?\{/grtor}]<gcaarbamovl-
) gipthyl-h Ak imidazRiet4-canoryl hg\:i.d\,\;plienethvl-amide (18mg) as an

2-(5- Hyd banoyl - t1i i ophen- 2-yl ) -5- met hyl - 1t i ni

ok oFie SOl DOV (B8 A o 1ag (o RDL S Thlp br. 1D,

NS HNO 1~ HB i ng. i i il

oD, 13 dFomeant sot g T &, Dy Cabi iy frs B0 360, 281 (m, 1),
| g - 259l - 31 " bAXYRC= 3®70minutes;

3% p&{w PILINPRL ?@g%,’ 2.81_5 (ﬁ, n%ﬂy.omms (RESRIAORYYR-C= 387 dminutes; 371

ester 1 ,  Reference Exanple

(ﬁ/fg,(@], there was prepared 2-(5-hydroxycarbano
phenh-2-y1)-5 20 net hyl - 1H i m dazol e- 4- carboxylic
acid benzylam de (18ng) as a gum 1H NMR

N
ne-QHcar bo
f erence

pphdRT2-x1) S -Bigthyi-i

(cw)  2-(5-Hydroxycarbamoyl-thiophen-2-yl)-5-methyl-1H-imidazole-4-carboxylic acid

benzylamide

oA

By proceeding in a similar manner to Example 1(bd) but using 5-(4-benzylcarbamoyl-5-
methyl-1H-imidazol-2-yl)-thiophene-2-carboxylic acid methyl ester [S0mg, 0.14mmol,
Reference Example 30(m)], there was prepared 2-(5-hydroxycarbamoyl-thiophen-2-yl)-5-

methyl-1H-imidazole-4-carboxylic acid benzylamide (18mg) as a gum. lH NMR
(CD30D): & 12.94 (s br, 1H), 11.30 (s, 1H), 9.13 (s br, 1H), 8.25 (t, 1H), 7.57 (apparent s,

1H), 7.49 (d, 1H), 7.32 (apparent d, 4H), 7.23 (m, 1H), 4.43 (d, 2H), 2.51 (s, 3H). LCMS
(Method A): RT = 5.47 minutes; 357 (M+H)T.

(cx)  5-(6-Benzyloxymethyl-pyridin-2-yl)-thiophene-2-carboxylic acid hydroxyamide
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(CD30OD): 6 12.94 (s br, 1H), 11.30 (s, 1H), 9.13 (s
br, 1H), 8.25 (t, 1H), 7.57 (apparent s, 1H), 7.49
w@ cgo4kPi130 7. 32 (apparent d, 4H), 7.23 (m 1H),Pdr/¢B2¢0d/003168
2H), 2.51 (s, 3H. LCVB (thhod A): RT = 5.47
m nutes; 357 (MrH)+. 25 (cx) !
(6- Benzyl oxynet hyl - pyri di n- 2- yI ) -t hi ophene- 2- car boxyl i
c acid hydro de WO 2004/ 013130 PCT/ GB2003/ 003168
1011 \ ON in ggsimlar
manner to Ex I (bd% bu OH
5- (6- benzyl oxyfret hyl -
pyridin-2-yl)-thi ophene-2-c xylic aci doret hyl ester
[118mg, O0.35mmol, Reference Exanple 29(b)], there was
BpflﬁpweddlgSm(ﬁsmeW‘lmr m@tHXample 1(bd) but using 5-(6-benzyloxymethyl-
l'y-pyridin-2 -thlop ene rboxyl i ¢, aci
DTSR 23 OB b e 1A L ESEbILL iRy Orjgppmol, Reference
E%%&?l@é%lﬁ] 18R s pxlepﬁled § (8- %eﬁgﬁloﬂwﬁ@thvljbvﬁi@n{ QLVD-thloDhene 2-
(apparent s, 1T1) .
ca(rﬁ 1c&18d Hydro® 1de Zl 13@%)(2{@ an%ﬁ-,wh?te%ahﬁ mlHlNMR 4c5§0D) §7.83
CVMB (Method A): RT = 7.
(tmlHW’B% ((3411-1)( Mﬁﬁ)(ﬁ IHQ A& fapparent s, 1H), 7.44 (d, 1H), 7 42 (apparent d,

5-[ 6- (3-Phen I-pro i.onyl am no) - yr|d|

2HZ T GodH): ¢284md H%y%@&)@y%lﬂg 47 (s, 2H razll'ngl M%@Nﬂquil" 7.68
' SO By proceeding in a sinilar manner to Exanple

nm(uays Bei (Msithg. 5-[ 6- ( 3- phenyl -

propi onyl am no) - pyri di n-2-yl]-thi ophene-2-carboxylic

acid (tetrahydro-pyran-2-yloxy) 15 am de [64nyg,

(&) 148178l (3-FReh ArgbpienEmiy) e ytidRie) 1] -thivghends?-eaboxrgdid he acid

crude product to reverse-phase HPLC using

acet brdioryamidand wat er (gradi ent, 30:70 to 70:30, v/v,

over 40 m nutes) as el uent, there was prepared

5-[ 6-(3- phenyA opi onyl am no) - pyridin-2-yl]-

t hi ophene- 2- pxylic acid h d~yam de (29ng). 1H NWR
(CD3CD): 6 8.W5 H7 78 (t, 114), 7.64 (d, |
H, 7.56 (d, 1H), , A 7%7(d

4H), 7.17 (m 1H),

By proceeding in a similar manner to Example 1(a) but using 5-[6-(3-phenyl-
propionylamino)-pyridin-2-y1]-thiophene-2-carboxylic  acid (tetrahydro-pyran-2-yloxy)-
amide [64mg, 0.14mmol, Reference Example 1(ap)], and subjecting the crude product to
reverse-phase HPLC using acetonitrile and water (gradient, 30:70 to 70:30, v/v, over 40

minutes) as eluent, there was prepared 5-[6-(3-phenyl-propionylamino)-pyridin-2-yl]-

thiophene-2-carboxylic acid hydroxyamide (29mg). 1 NMR (CD30D): 3 8.05 (d, 1H),

7.78 (t, 1H), 7.64 (d, 1H), 7.56 (d, 1H), 7.54 (apparent s, 1H), 7.27 (d, 4H), 7.17 (m, 1H),
3.01 (t, 2H), 2.77 (t, 2H). LCMS (Method A): RT = 7.56 minutes; 368 (M+H)™.

(cz)  5-{1-[(3-Methoxy-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl } -thiophene-2-

carboxylic acid hydroxyamide
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20 3.01 (t, 2H), 2.77 (t, 2H). LCVM5 (Method A): RT =
7.56 mnutes; 368 (MrH)+. (cz)
WG 2401013136 Met hoxy phenyl car banoyl PCT/GB2003/003168
-met hyl ] - 1H pyrazol - 3-yl } -t hi ophene-2- carboxylic acid
h dude WD 2004/013130 PCT/ GB2693/ 003168 102 H H LN
NN- OH NNSOO 1 OAcetyl chloride (0.8n,
11.5mmvol ) was added slowy to anhydr nmet h&nol
(20m) at OC and thei reskltindy i StOH r ed

phenyl car bafs met hyl W\ 1H zol - 3-yl } - tohi ophene- 2-

car boxylic aci rahy@ro 5 pyran-2-yl oxy)-ani de
[ 300ng, O.66 ~Reference Exanple | (aq)] was added.
The mxture was allowed to warmto room tenperature
Aaetgll cHlorides@.Snds 1 hShodheas Blbledilontpto athedrous methanol (20ml) at 0°C

concentrated, t rovi de 5:

ongl [ 5. TERNGA - BN CHPDAMBYTS - 8t 1 4o ByPiEy o {1 rmethoxy-
Pl B SRS S o gt i et
ph@n-Lsylosy)-akide [308Bg/ 8,66m)ql, Refezencgppamenie L-(ag?], wagpdded. The

“’5’?&3%1‘%% efll%g?e}; ig z;v%igm %&ﬁé&%te&g}@%&%ﬂ%ﬁ@ s&%e% Ié‘or?lf}lﬂgﬁ)lﬁ minutes then
c%m%ﬁ)réféd,( gr%mogic}ecw 1(VeiteticbxAY pheffllcarb Bmé @ ) methit1 b4 H-13778701-3-y1} -
. a -

thloHeBe-Chdapticaylib eciihydroyaamide)(1 St gyds]a- whitpsalisz diH IMR YCD30D):
-t hi ophene-2- carboxylic acid hydroxyamide H H CH C
SNIIN9Ss jbr, 1H); 1041 %s,B¥)p7.86 éddithy 7i57 (aprsireritisdr, HEhAe? @olH), 7.32

(RIS 2 PIA 08 i 6 B0 ey 372 G 380
L eSS R o Ao P T S AP e epared

5-{1-[ (3-chl oro-

(da)  5-{1-[(3-Chloro-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl } -thiophene-2-

carboxvlic acid hydroxyamide

H
Cl
O

By proceeding in a similar manner to Example 1(bd) but using 5-{1-[(3-chloro-

phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic  acid methyl ester
[56mg, 0.15mmol, Reference Example 30(g)], there was prepared 5-{ 1-[(3-chloro-

phenylcarbamoyl)-methyl]-1H-pyrazol-3-y1}-thiophene-2-carboxylic _acid hydroxyamide

(16mg). THNMR (CD30D): & 11.19 (s, 1H), 10.56 (s, 1H), 9.10 (s br, 1H), 7.85 (d, 1H),

7.80 (t, 1H), 7.55 (apparent s br, 1H), 7.46 (m, 1H), 7.39 (d, 1H), 7.37 (t, 1H), 7.15 (m,
1H), 6.72 (d, 1H), 5.08 (s, 2H). LCMS (Method A): RT = 6.63 minutes; 377 (M+H)™.

(db)  5-{1-[(3,5-Difluoro-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl} -thiophene-2-

carboxyvlic acid hydroxyamide
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phenyl car bai noyl ) -nmet hyl ] - | H pyrazol - 3-yl | -t hi ophene-2
-carboxylic acid hydroxyam de 20 (16ng). 1H NMR

W@ go30D)130 6 11.19 (s, 1H), 10.56 (s, 1H), 9. 10P¢EFGBR)03/003168
1H), 7.85 (d, 1H), 7.80 (t, _1H), 7.55 (apparent s br,
1H), 7.46 (m 1H), 7.39 (d, 1%, 7.37 (t, 1H), 7.15
(m 1H), 6.72 (d, 1H), 5.08 (s, 2H). LCVS (Method A):

RT = 6.63 minutes; 377 (M+H) +. {1[({{3

5-Di f| uor o- phenyl carBano melyy! Vi TOH-yll t
hi ophene-2- 25 erW%\{a\ d

2004/ 013130RCr/ G82003/ 0316 Ho N- OH NN

SFO 10F
Exanpl e 1(bd) using 5-{1-[(3,5-difluoro-
phenyl car banmoyl ) - fret hyl ] - 1H pyrazol - 3-yl } -t hi ophene- 2-
carboxylic acid n€thyl ester [22ng, O. O6rmrm|
Ref erence Exampl e 30(h t here was

Bg- Hrgce[e@glgslr;j,a%)lgg}ab n\(;aIZn]er to Example 1(€ %ut using 5-{1-[(3,5-difluoro-

p egly bC L ?Bg&g%{%&ﬂqg—fE%Jaiol%l@%{lg;ﬁg%negz—%r}o NthicO RR&D em%thyl ester

[ﬂingl-g) (Qéinm&I‘DRefﬂ:&n@eﬁ E&(Smp]bl-l)SO(hQ]. ]tﬁeré swasl @qpaﬂéd85-{ dd(?a 5 difluoro-
1H) 7 56 (ap;ﬁarelr}}sbr1 1H) d 7.3

i ) = A0

49&»%%%%%,&@@27&@6@@1%3{ N ——
R P Ry e 0

5-{1-[(3-sul fanoyl -

hen Icarbarm [)-nmeth I - 1H pyrazol }-thiophene- 2-
(dg:ar b S y ‘a e y .- : p%—methvl] lHy pyrazol- 3-&} ~thiophene-2-

carboxyvlic acid hydroxyamide

By proceeding in a similar manner to Example 1(bd) but using 5-{1-[(3-sulfamoyl-

N\

phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic  acid methyl ester
[63mg, 0.15mmol, Reference Example 30(i)], there was prepared 5-{1-[(3-sulfamoyl-

phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic _acid hydroxyamide

(6.7mg). 1HNMR (CD30D): 8 11.18 (s, 1H), 10.67 (s, 1H), 9.09 (s br, 1H), 8.16 (m, 1H),
7.86 (d, 1H), 7.74 (m, 1H), 7.54 (m, 3H), 7.39 (d, 1H), 7.37 (s, 2H), 6.72 (d, 1H), 5.09 (s,
2H). LCMS (Method A): RT = 4.41 minutes; 422 (M+H)*.

(dd)  5-{1-[(1H-Indazol-7-ylcarbamoyl)-methyl]-1H-pyrazol-3-yl} -thiophene-2-

carboxylic acid hydroxyamide
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15 [63ng, 0.15mml, Reference Exanple 30(i)], there
was prepared 5-{1-[(3-sul fanoyl

Web@nyinar banoyl ) - met hyl ] -1 Hpyrazol -3 -yl} PCT/GB2003/003168
-t hi ophene- 2- carboxylic acid hydroxyam de (6.7ng). 1H
NVR (CD3OD): S 11.18 (s, 1H) 10 31/0 67 (s, 1H), 9.09 (s
br, 1H), 8.16 (m 1H), 7.86 (d, 1H, 7.74 (m 1H),

7.54 (m 3H), £ 39 (d, 111), %72 (d,
1H), 5.09 (w—N2H). BCOVB (M ~4TOH

m nutes; 42 H) + Y29/ dd} 5-

1-[(1H I nda vk car banoyl thyl]-1H pgrazol - 3-yl }

-t hi ophene- 2- glic Qcid h ydroA WO 2004/ 013130

PCT/ GB2003/ 003%687°104 HH N-NHN N OH S O O By

proceeding in a simlar manner to Exanple 1(bd% but
ByisprogeeBinglin @ 1dimilad amaher7to Example 1(bd) but using 5-{1-[(1H-indazol-7-

Y%%&%ﬁ%ﬁl‘jﬁﬁ#ﬁw@gﬁ?r aﬁgh 3@" ?%W oph 8} é“ﬁ’g %Etlgr [71mg,

0 F5AIRIE ROElehke EQ%EIeWB@(ﬁ] eppdred wars{ Jpréﬂaiéd' | M&J ol H-fndazol-7-

d

‘ it} » =702 o3 - dwdroxyamide
(1%%5 el 35%%33"{22?9 ; m”qiew%' ?I%’)R léﬁ?%scﬁ’% L s br, 1H),

831 @pggpe(ﬁt 1y, grsg( H),77 agaa%pltlg @J;ﬁ%&%ﬁ%b 7.40 (d,
1%1&7 0d go%lf 674 & (@ ; é}lg 5713 gsd oi:HLCMES @lﬁe{h%d /%Hkg i@v@ minutes; 383

utes; 383

G%_—%‘()l'l—l- I ndol -7_yl car banoyl ) - met hyl ] - 1H pvrazol - 3-yl } -t
hi ophene-2-carboxylic acid h dy rox amide HH N ~N

OH NNS
(de)  5-{1-[(1H-Indol-7-ylcarbamoyl)-methyl]-1H-pyrazol-3-yl} -thiophene-2-carboxylic

acid hydroxyamide

By proceeding in a similar manner to Example 1(bd) but using 5-{1-[(1 H-indol-7-

ylcarbamoyl)-methyl]-1 H-pyrazol-3-yl}-thiophene-2-carboxylic acid methyl ester [57mg,
0.15mmol, Reference Example 30(k)], there was prepared 5-{1-[(1H-indol-7-

Vlcarbamovl)-methvﬂ-1H—pvrazol-3—vl}-thiophene-2—carboxvlic acid hydroxyamide

(10mg). TH NMR (CD30D): 5 11.17 (s br, 2H), 9.94 (s, 1H), 9.10 (s br, 1H), 7.88 (d, 1H),
7.60 (d, 1H), 7.56 (apparent s br, 1H), 7.40 (d, 1H), 7.33 (¢, 1H), 7.17 (d, 1H), 7.02 (t, 1H),
6.73 (d, 2H), 5.20 (s, 2H). LCMS (Method A): R = 5.17 minutes; 382 (M+H)™.

@ 5-[6<( 3-Phenyl-propylamino)-pyridin-2-yl]-thiophene-2-carboxylic acid

hydroxyamide
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O O By proceeding in a simlar manner to Exanpl e
1(bd) but using 5-{1-[(1Hindol-7- 15
wQ b@anbasoyl ) - net hyl ] - 1H pyrazol - 3-yl } - t hi ophePE&F/&Be@B/003168
oxylic acid nmethyl ester [57 0. 15nmol, Reference
Exanpl e 30(k)], there was prgg%red 5-{1-[ (1Hi ndol -
yl car bai noyl ) - net hvl ] - 1H pvrazol - 3-|1 an} -t hi ophene- 2-ca
rboxylic acig=hydroxyamn de (10ng). 1 HNW (CD3 OD):
1 H, 9.10 (s br, 1 H),
. 3 7.56 (apparent s br,
1H), 7.40 (d, 111), Bt 1 H), ¥ (d, 5111), 7.02
(t, 114), 20 6.73 (d 2H) ; . LM Met hod
A): RT = 5.17 nminutes; 382 ¢M+
[ 6- ( 3- Phenyl - propylan1no)-o rigi
rboxylic acid hydroxyanlde

PCT/ GB2003/ 003168 “ S - -
B BOCEA i a U Bl ERabe, pa bl o), 516 C-pheny
prel BBy kfridr- Mﬁ%iopheneQ carboxyhc acid methyl ester [243mg, 0.56mmol,

Rﬁbtqmyc;: %g]gl?lg;e f glr@%];ﬁalélrc]l sébélg ’{l]lle %?lggplgpé}% gpr %‘\?%&pgasecngLC using
acregc%nét% lé a &ifat%lu E%B%géﬁtn% t7§'§3 %0: B‘@ eV/\?)r é%délll%nt YRere Was prepared -[6-(3-

ase acet’onitril e and wa

nﬁ@waﬂﬂo@mamlﬂ&)-ﬂﬁldﬁmzm fBﬁbnheﬁafR casbosylieadid hwmmamds (105mg) as
prepared 5-F6-(3- acid hydroxyan de (105ny

a solid. dlﬂmmmmmmmme (ap;@mn( gbpalr f/5l885 2H)lq)2o -7.30 (m, 4H),
7.58 (s, 2H), 7.20-7

7(ld (m1 ﬂlﬁ) Bomd (ldi) w (d4§1:1,)4 434 (t,zﬂ)l) 22757@; ?(Itl) 12%%< b 2H). LCMS
%% l RT = 7.31 minutes; 354
(MMhPEl A_): liuy T aé) ngnlftes; 354 .
1- (2- Benzyl am no- et hyl ) - 1FvarazoI 3-yl]-thi ophene-2-c
arboxylic acid hydroxyamde H NN \ / \ N_ S
(dg)  5-[1-(2-Benzylamino-ethyl)-1H-pyrazol- 3-yl}-thiophene-2-carboxylic acid

hophene- 2-ca

hydroxyamide

By proceeding in a similar manner to Example 1(co) but using 5-[1-(2-benzylamino-ethyl)-
1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid [80mg, 0.24mmol, Reference Example 6(c)]
there was prepared 5-[1-(2-benzylamino-ethyl)-1H-pyrazol-3-yl] ~thiophene-2-carboxylic
acid hydroxyamide (16mg) as an orange/brown gum. LCMS (Method C): RT = 1.67

minutes; 343 (M+H)*.

20 (dh) 5-(1-{3-[( Quinolin-2-ylmethyl)-amino]-propyl}-1 H-pyrazol-3-yl)-thiophene-2-

carboxvlic acid hydroxyamide
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O By proceeding in a simlar manner to Exanple 1(co)
but using 5-[1-(2-benzylam no-ethyl)- 15

wakbopw1HI®I| - 3-yl ]t hi ophene- 2-carboxylic acid [BONGB2003/003168

0. 24muvol, Reference Exanple 6(c)] there was prepared
5-[1-(2- benzyl anmi no- et hyl ) - 1IH®yr azol - 3-yl | - t hi ophene-
2-carboxylic acid h dy roxyam de

Tor anglewby odiFred usHSPEICNE (Oﬁ/eiﬁbcﬂ3@qulw@-zln@yhylmrﬁgp@mpyl} 1H-
p§1a§ol(-§v$rbutﬁi 'gﬁgné-%lallrng ﬂli g%d[ #1%{11% 0'3Em12101y }(@&J&X&e Example 6(d)],

VI a
géﬂ’oﬁ@éﬁhh@ Vamb® feyie(B00as ld@nixholf‘g loadlhgﬂtrld Sridii® (D, 0.9mmol)
004/ 013130 PCT/ GB2003/003168 106 To a slowy stirred
igushmediyblormemale( 1(3ml) was added O-(7-azabenzotriazol-1-yl)-N,N,N°,N’-

tg’[ra%aegl%' lu%nﬁt}rrlsx 21@%{'3 é}r@ﬁﬁ(}sgﬁcap OR)\@%?J}C]HP 1}%16 mixture was then

sﬁrradf?trl)@bm Beperaaire ev&x@m hed ﬁ(tdf)sﬂi Thehxeﬁin@mlvwmhabaltematlvely with

wang(c¢) resin_ (300mg, 1.0 nmmo]/ i ng) .and yr|d|ne

npethzrol * gndg rﬁ#@ﬂ?fomthaQF n&xﬁymdor ﬂﬂe( ] Wb tegisdd with 50%
r

P i TS 5P DR o Dok epylgp g0 minutes, ftered, and

thsBéBTWIIh)dlcthnenmhahelr ”Eha/\ﬁhratdm'as ccmqenhtzﬁdd &t give@mesidue, which was

ST iy St bk FROTFd P RERBitiEnge Provide “E1-(3-{(quinolin-2-
s@ﬂrﬁt‘%’vﬁ LNRL ARSI X 3R Go s BGhiob AL B8ABoX AR t 4Bt Bfliroxyamide

50% trifluoroacetic acrd 1n di chloronethane
(9Thigh | DCMS Wikthod lYKRG =f D79 Afnutes)ude eM+T)F L ered, and
washed with di chl oronethane. The filtrate was
concentrated to give a residue, which was 10
triturated th et .hyl -t er. followed b
Dot oAl P8t ot i Yol liseiton Sam el pr

1~yl )thl%gh&%' 2- PABBxvlic acid hydroxyamide
| 'y} - "' pyrazorl - 3-yI') -thi ophene- Z2- car boxylic acid

hydroxyam de (9.7ng). LCVS (Method O): 1. W
mnutes; 408 (MrH)+. (di) 5- ‘ N<on
3]dioxo| 5-yl nethyl)-a pr op -1 Py ra; Rvyl)- 15
t hi ophene- 2-ca ItNaci d hydr bxyram - OH
S O

By proceeding in a similar manner to Example 1(dh) but using 5-(1-{3-[(benzo[1,3]dioxol-
5-ylmethyl)-amino]-propyl}-1 H-pyrazol-3-yl)-thiophene-2-carboxylic =~ acid  [116mg,
0.3mmol, Reference Example 6(e)] there was prepared 5-(1-{3-[(benzo[l.3]dioxo]-5-

yvlmethyl)-amino]-propyl}-1H-pyrazol-3-yl)-thiophene-2-carboxylic _acid hydroxyamide

(19.9mg). LCMS (Method C): R = 1.75 minutes; 401 (M+H)*.

(dj)  5-(1-{2-[(Benzo[1.3]dioxol-5-ylmethyl)-amino]-ethyl}-1H-pyrazol-3-yl)-

thiophene-2-carboxylic acid hydroxyamide

(o)

{
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OHO C1 O By proceeding in a simlar manner to
Exanpl e | (dh) but using 5-(1-{ 3-[(benzo[ 1, 3]di oxol -

WG 200408218y | ) - am no] - propyl } - 1H pyrazol - 3-yl) - t PCDEB2VEA03168
2-carboxylic acid [116ng, O0.3nmol, Reference Exanple
6(e)] there was prepared 5- (1973-[ (benzo[ I, 3] di oxol - 5
20 | ~yl)-am no] -

By proverdipe e lsmglay In)annﬁr i togirenelol @R BB upined-Hel 2 (henpol 1,3 ]dioxol-

S-XB&&} ﬂi—@n‘&&o%-e%@%-lﬁ%@g&bﬁ&?—gﬁf%ene- L arﬂm)zﬁlcm NUELRS: [111mg,

0.3nh X @.efé&eﬂdd@b(hmb}ealﬁ(fbl})]theeé heas -pildl:lam]lr éz{d)l-{ 23[(benzo[1 3]dioxol-5-
th| o_pl)hene 2- char box) d

2 l .!.

<%%§gﬁﬁr<ﬁ@%5§/‘feﬁchq %TZ 306{3 P ‘i@eﬁw*ﬁfaa"p' e i(an
5-yl met hyl ) - am no] - et hyl
}-1H pyrazol - 3-yl ) -t hi ophene-2-carboxylic acid [1 |

(dkyg, 5-(0-3MpfridiRat @netigd-doiaopeiyBe T pytdzel-8-yiethiophene-2-

prepared 5-(1-{2-](benzo[ 1, 3] di oxol - 5-
yl mmﬂ&ﬂmgﬁ 1H pvrazol - 3-yl

-t hi ophene- 2- carboxyllc aci d hydroxv 5.(8.9m).
LCMS ( Met hod RT = 1.84 m Nyt es; l(Idk)
5- (1-{2-[ (Ryfi di N N ©

| ynmet hyl ) -a lT]}-ll—l-p 3- )ﬁ) ophene- 2-

car box%/l i ¢ acid hydroxyani de ~N N O—P N 1
N _II\NS.O
Bor BRGeesling di)a S s PAgHS. 01 Lt '(CS}@WW?&SIH "8 pyridins-

1Yo AT %/1;’1‘ P%rlazol -3-y])-thiophene-2-carboxylic_acid [98mg, 0.3mmol,
y&é}ﬁ Eyra (g lg’q ophenc)e 2- 1<O:ar boxyl i c yam Eg s

Refedenve[Example 6(g)] there was prepared 5-(1-{2- idin-4- lmet —a.mmo -ethyl}-
1 H-pyrazol-3-yl)-thiophene-2-carboxylic acid hydroxyamide (4.4mg). LCMS (Method C):

RT = 1.47 minutes; 344 (M+H)™.

By proceeding in a similar manner to Example 1(a) but using 5-{6-[(benzo[1,3]dioxol-5-
ylmethyl-methyl-amino)-methyl]-pyridin-2-y1}-thiophene-2-carboxylic acid (tetrahydro-
pyran-2-yloxy)-amide [197mg, 0.41mmol, Reference Example 1(at)], and subjecting the
crude product to reverse-phase HPLC using acetonitrile and water (gradient, 15:85 to 95:5,

v/v) as eluent, there was prepared 5-{6-[(benzo[l.3]dioxol-5-ylmethyl-methyl-amino)-

methyl]-pyridin-2-y1}-thiophene-2-carboxylic acid hydroxyamide (31mg) as a solid. 1y
NMR (CD30D): § 7.91-7.98 (m, 2H), 7.79 (d, 1H), 7.60 (apparent s br, 1H), 7.38 (m, 1H),

7.04-7.08 (m, 2H), 6.91 (d, 1H), 6.01 (s, 2H), 4.52 (apparent d br, 3H), 4.31 (apparent s br,
1H), 2.96 (s, 3H). LCMS (Method A): RT =4.19 minutes; 398 M+H)™.
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Ref erence Exanple 6(g)] there was prepared
5-(1-{2-[(pvridin-4-yl nmethyl)-am no]-ethyl}-

wQakbopw1HI®I| - 3-yl ) -t hi ophene- 2- carboxyl i c aci d PCT/GB2003/003168
hydr oxvam de (4.4ng). LCVMS (Method C): RT = 1.47
m nutes; 344 (MrH)+. 15 (dl) 108
5-{6-[ (Benzo[ 13] di oxol - 5-yl net hyl - net hyl - am no) - net hyl
L-gvridin g yl }- thiophene-2-carboxylic acid
ydroxyam de N N N- ing in a
simlar manner to EX%EEP%E¥%%$E§%§@§2329 )

(aP- { 65 1-hesmza|sLuFhdienethyls2 H2Rrazol-3-y1)-thiophene-2-carboxylic acid (tetra-
yl met hyl - met hyl - ai ni no) - met hyl ] - pyri di n-2-yl }-thiophen
e- 2- rahydro- pyran-2-yl oxy)-am de
[197mg, O.41mmol, Reference Exanple 1(at and
subj ecting the crude product to reverge-phase HPLC
usi ng acetonitrile wat (gradient,) 15:85 to 95:5,
v/v) as eluent, ther 5- b(benzo[ 1
3] di oxol - 5- yI met hyd~ o
nmet hyl ] - pvri di n- 2- I}/ hi ophene-R- carboxylic acid
hydr oxvam de (31ny a solid. ©H 25 NWR (CD3OD): 8
7.91-7.98 (m 2H)¢ 7.79 (d, 1H), 7.60 (apparent s br,
1H), 7.38 (m 1 7.04-7.08 (m 2H), 6.91 (d, 111),

Ab. %iutfoﬁ }-(i% H)S’-[24m§%y( ggf?ﬁﬁl%mméjchﬁk/gbaHraZ(ﬂ ﬁﬂ]ﬁhﬁ@ﬁ&fe‘?@barboxyhc

acmcl) g usds1g, 39(825611@4*16)} MO m@ﬂa/ytfmn@mdpm Do3mep3ategted  with
108 R

L T Y ——

(%9‘112%) op I@eﬁ‘ﬁuﬁoﬁ ar BRxY! io%( %a%r(zbﬁiafz@l’— -yl)-]\(ij,N’ N -tegamethyluromum

yran-2-yl oxy -anlde NH3
hﬁaﬂuérc@hbuﬁla‘@n(ldﬂmg, 0.29mmol). The mlxture was stirred at room temperature

f(gn% met h Qyti 1(t N uorl%gg,ﬁrg%l %te%@gﬁx?(?zgll V/¥j lﬁd“éa‘?é&“ complete

c&isﬁﬁfplﬁ)éh foprp® B‘ﬂaﬁﬁlg( SarlEdid)ic RRl. tThe abadiond thixture was evaporated under
di i sopropyl et hyl am ne (1511, 0.87nmpl)

redugede preshre rand2thepigsidhc vas| p ngm@,bﬁme% ethyl acetate and saturated

sodium bicarbonate solution. The two phases were separated and the organic phase was

washed with water, then dried over sodium sulfate and then evaporated under reduced
pressure. The crude product was subjected to flash column chromatography on silica
eluting with a mixture of ethyl acetate and petroleum ether fraction (b.p. 30-50°C), (3:2,
v/v), to give 5-(2-methyl-5-trifluoromethyl-2 H-pyrazol-3-yl)-thiophene-2-carboxylic acid
(tetrahydro-pyran-2-yloxy)-amide (85mg, 78%) as a white solid. LCMS (Method A): Rt

= 8.45 minutes; 376 (M+H)™.

(b) 5-(2-Methyl-2 H-pyrazol-3-yl)-thiophene-2-carboxylic _acid (tetrahydro-pyran-2-
yloxy)-amide and 5-(1-methyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic _acid

(tetrahydro-pyran-2-yloxy)-amide
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(39ng, 0.33mmol) and

O (7-azabenzotriazol -1-yl)-N,N,N , N -tetranet hyl uroni u
wore@d/oksazaf | uor ophosphate (110nmg, O0.29nmol ). TPET/GB2003/003168

m xture was stirred at roomtenperature for 4 hours

when t.l.c. analysis [ethyl d88tate/nethanol, 3:1,

v/v] indicated conplete consunption of the starting

carboxylic acid. The reaction m xtur evapor at ed

under reduced prggsure and the resiydue

partitioned betweén3eth cet age and_sat'urated
sodi um bi car bonag8. sol it i Tht~¢ re
separated and t phafe was 15 washed-wth

water, then drie er sodiumg&ul fate and then
evapor at ed under reduced pressure. The crude product
was subjected to flash col um chromat ogr on silica
eluting with a mxture of ethyl acetate¢and petrol eum
ether fraction (b.p. 30-50 v VIV, gi ve
5-(2-nethyl-5-trifluqggonet oyl ) -t hi ophe
ne- 2- car boxyl i &;@ei otfth- 2-yl oxy -am de
(85nmgy, 78% as a white > (Method A): RT 20
= 8.45 nminutes; 376 H+ (b)) ©O

5-(2-Met hyl | -2Hgyr azol - 3-y1) -t hi ophene- 2- oxyl.c .
Bacprgcqedingr ihg citbilygy mappey.-o %fﬁsﬁpcf‘a#ixa@péng@%%(lﬁslﬁﬁt%mlxture of

e e

yBGERioERARABLABIIAR aciDRMEeRcdNExamle 2{a)tharedwadprepBedalhixture of
- T0 e o . ; Y

fi e and 5-(1-methyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-
- 2- nethyl - ZF pyrazol - 3-yI) -t hi ophene-2-carboxylic ]
yhsdyi-amitte (5fk; AeYohyps a thlquylessZform3 IICMS (Method A): RT = 5.95 minutes
yl ) -t hi ophene- 2-carboxylic acid [ Reference Exanpl e
(Rfr@x bompetientyas Goematuse (eajorcompenadft); 308 (M+H)™.

5-(2-nmet hyl - 2H pyrazol - 3-1 am - t hi ophene- 2- car boxylic

acid (tetrahydro-pyran-2-yloxy)- amde and 5-(1
(<E)rrEt By (s- B Rb Ag RN 1-3H- izl BLARIES S eRe-OalhbixYlié C adidi Ytetrahydro-

t et Fanydr o- pyr an- 2-

pyran-2-yloxy)-amide

By proceeding in a similar manner to Reference Example 1(2) but using 5-(5-
trifluoromethyl-2 H-pyrazol-3-yl)-thiophene-2-carboxylic acid there was prepared 5-(5-
trifluoromethyl-2 H-pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-
amide (51mg, 52%) as a white solid. LCMS (Method C): RT = 3.10 minutes; 362

(M+H)T.

20 (d) 5-(1-Methyl-5-trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (tetra-

hydro-pyran-2-vloxy)-amide




yl oxy)-am de (75nmg, 73% as a col ourless foam LCMS
(Method A): RT = 5.95 mnutes (m nor conponent) and

WG 2@8/0m1sut es (maj or conponent); 308 (M+H) +. 1PCT/GB2003/003168
(5-Trifl uoronethyl -
pyrazol - 3-y1) - thlophene 2-carbdxylic acid (tetrahydro-
pyran-2-yloxy)-amde HN- OpN_ OF3C By proceeding

in asimlar manner to Reference Exanple but
using 5-(5- 15
trifluoronethyl-2H pyrazol - )-thgophe o car boxyl i

c acid there r eplired
trlfluoronethyﬁﬁégF 5ra ol -
c acid (tetrahydro- - 2- yloxy)
as a white solid. (Met hod O):
362 (MrH) +. 20 Eaf
5-(1-Methyl -5-trjfluoroneth I-IFLp razq

By proeesdifsh iha -SHnida Bapagr ite %xa}n@ple H{@r 1t gipingn-pL-methyl-5-

M P S0 RO 5 A s s

iyl es- trtﬂnomfle(hehtlé—nﬁxmbBafl)lma)Dhbnﬁamrbmavhc acid (tetrahydro-pyran-

5- (1-methyl - 5- .
5 &ﬂ&ﬂ@m@&é@%&ﬁ&?@ﬁswloy ghy-- HaMED RERod ADaRaox 49 minutes;
acid there was prepared 5
3ﬁéKNVﬂD§ trifluoromethyl-IH pyrazol -3-yl -t hi ophene-2-c¢
arboxylic acid (tetrahydro-pyran 5 2-yl oxy)-am de
(244mg, 88% as a yellow gum LCMS (Method A): RT =
(8) 49 {5 faoromeitfyl-fddkbfot-3-fIpthiophene-2-carboxylic acid (tetrahydro-pyran-
5- (5-Trjfluoronethyl-isoxazol -3-yl)-thiophene-2-car box
ylic hydro- pyran- 2-yloxy)-amide H I N-OO
O \V I S

hi ophene- 2- car boxyl i
-oam de (51nmg, 52%
= 3. 10 m nutes;

—

10
By proceeding in a similar manner to Reference Example 1(a) but using 5-(5-hydroxy-5-

trifluoromethyl-4,5-dihydro-isoxazol-3-yl)-thiophene-2-carboxylic acid [Reference
Example 2(b)] there was prepared a mixture of 5-(5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide and 5-(5-hydroxy-5-
15 trifluoromethyl-4,5-dihydro-isoxazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-
2-yloxy)-amide. The mixture was separated by flash chromatography on silica eluting with
28% - 40%(v/v) ethyl acetate in petroleum ether fraction (b.p. 40-60°C) to yield 5-(5-

trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic _acid _ (tetrahydro-pyran-2-yloxy)-

amide (22mg, 23%) as a white solid.
20 LCMS (Method A): R = 8.95 minutes; 363 (M+H)™.
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O 10 F3C By proceeding in a simlar manner to
Ref erence Exanple 1(a) but using 5-(5-hydroxy-5-

wao eooftlosasomet hyl - 4, 5- di hydr o-i soxazol - 3-yl ) - t hPOPO82@3/203168
-carboxylic acid [Reference Exanple 2(b)] there was
prepared a mxture of 111
5-(5-trifluoronethyl-isoxazol -3-yl) -
t hi ophene- 2- car boxylic acid

-carboxylic acid (tetrahydro-pyran- 2- ) - am de.

The m xture was separated by flash chgomat pgraphy on
silica eluting with 28%--40%v/y) etihyl acetate in
petrol eum et her fragtion ,(b\ . 40M60C) To yield 5- 5-

trifluoronethyl-i 2% i ophene- 2- car boxylic
acid (tetrahydro{p
a white solid. 20ENB

am de (22ng, 23% as
(Method A: RT = 8.95 minutes;
363 (M+H)+. WO 2004/013130 PCT/ G32003/003168__ 111 61‘% )
T6- Rhesplijory hphpAaheny-thinphene-2erbgxyly acid  (72mg, 0.35mmol) in
t - pyr.an- 2Vl - agid NGO
N, g‘g p{if‘l‘?r{%ﬂ%(g?f%{@% e 5@ 1\{1-1)? )ti ?/% phene ° M '{S'a r é% Xyl i cg_g?:tlr%%’dﬁ)_ZH-pyran'2_
: [ ), N ' 30188matol), and O-
yl 1@%!\/\?%9183%%%&% 0@9@&),%@&&9&2&%&1{%@@@3;&, 0i88madiol), an

a et rahydro- 2 yran-2 yl)hydroxyl am ne
(T-dibrgnzobi@tvireil)- N, GV 80 tetmpyetlastitnpnim nehegadairophosphate  (148mg,

88muol.), and O- -
0 9malbets S8R s FIOVS 4 ST 1Y P RERGIE P ows. The
vOigURE Wt ORherRtPiRl thd 4&idhe wid oGt bethitendthil Utkate and water.
was allowed'to equilibrate to roomtenperature over, 7 .
Thedws. plifles wersl sapiatated ord Sheeqgrsorarbapeanad exedtekvige with ethyl
rtiti.one e n I e .10 . .
5Pl SSRGS P QHENTRE BRIt cidsluton
RS wetht k@Gl tswdias Widabboahtey koluticet &ied. withe brineybtherddried over
extracts were washed with water, then with 10%citric I
meenesian sukiate and theneyangretidshie feaidiel YUV LIS R TAido column
ili ink! (1 €Sy 5-phenyl-
oy I RS DBl I Rl SR B T Oh S e S-pheny-
ihMeshenel} @ebeg/1it cachd I(tetmhydrpyreat Dyloaphymale €7ng 81%) as a white

eluting with ethyl acetate/ a 1:3, v/ 1 jeld . .
2B H %t%lﬁ?%éﬂ%r%@éh%r t}?@% Mo N elg%aﬁ&d%léo-nbmmes’ 304
r2 I+~ -am de (87ngy, 81% as a white gum which

(MyBtal | i sed on standing. LCMS (Method A): RT = 8.48

m nut es; 304

(2) 5-Pyridin-2-yl-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide

By proceeding in a similar manner to Reference Example 1(f) but using 5-pyridin-2-yl-

thiophene-2-carboxylic acid there was prepared 5-pyridin-2-yl-thiophene-2-carboxylic acid

(tetrahydro-pyran-2-yloxy)-amide (233mg, 78%) as a pale yellow gum.

LCMS (Method A): RT = 6.32 minutes; 305 (M+H)™.
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(MrH) +. (g) 5-Pyridin-2-yl-thiophene-2-carboxylic acid
(tetrahydro-pyran-2-yloxy)-amide H ON, NCOOS 20
wW@200Bp1380ceeding in a simlar nmanner to Ref er BOIDEB2003/003168
Exanpl e 1(f) but using 5-pyridin-2-yl-
t hi ophene- 2- carboxylic acid thére was prepared
5- pyrldln 2- vI-thlophene 2- carboxyllc aC|d
(thtr A/t opheryd = A& \Ha £.4%0'td g g
yeIIom19un1 LCVS (thhod A : = 6.32 nutes 305
(MrH) +. 25 WO 2004/ 013130 PCT/GB2OO 003268 112 (h)
j2 2 ]Bithlophenyl 5-carboxylic acid
m de f H -0 01 SO
i 1O Reference Exanple
1(a) but using [ | - 5-carboxylic acid
there was preparedt—i2 2'] bithi ophenyl -5- carboxylic
acid (tetrahydro 5 p ry an-2-yloxy)-am de (212nyg ﬁ%
Bﬁ@r(ﬂ:ecﬁlhg} ur 4 sigslapiapnevtd RefarerceFampla ]l @hbutrisiag [§t2dbl’[ ophenyl-

W' fur t Hﬁﬁﬁee%ﬁ?lr I)f;rlleﬁ%t% {) 1)11 -5-carboxylic, acid (tetrahydro-

p&rﬁﬁbtﬁbﬂ\q[a‘?mﬂé! (PA0reo, Y109KYas-a dTbéieeskl oilNGRIR wis Me@ithe next step
10 By proceeding in a simlar manner to Reference

withawtflngher (payifisaitonusi ng 5- (4- met hoxy-

By proceedlng in

@) 5-(4-Methoxy-phenyl)-thiophene-2-carboxylic acid _(tetrahydro-pyran-2-yloxy)-

amide

MeO O

By proceeding in a similar manner to Reference Example 1(a) but using 5-(4-methoxy-

phenyl)-thiophene-2-carboxylic acid there was prepared 5-(4-methoxy-phenyl)-thiophene-

2-carboxvylic acid (tetrahydro-pyran-2-yloxy)-amide (195mg, 84%) as a yellow foam.

LCMS (Method A): R = 8.47 minutes; 334 (M+H)*.

G 5-(1 H-Pyrazol-3-y])-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide

By proceeding in a similar manner to Reference Example 1(a) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid [Reference Example 2(c)] there was prepared 5-(1H-
pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide (66mg, 55%)

as a foam.

LCMS (Method A): R = 5.52 minutes; 294 (M+H)™.



10

15

phenyl ) -t hi ophene- 2-carboxylic acid there was prepared
5- (4- net hoxy- phenyl ) -t hi ophene- 2-carbolic acid

w@ e@unaii3ad~yr an- 2-yl oxy) - am de (195ng, 84% asPEI/¢G8RA00M03168
foam LCVS (Method A): RT = 8.47 mnutes; 334 (M+H) +.
15 (j) 5-(1H Pyrazol - 3-yl)-tHildphene- 2-carbox Iic acid
tetrah dy ro-pyran-2-yloxy)-amde HO ,N\ N--00
NN S O By proceeding in a simlar manner to Reference

yR%@)-hmideer e was prepared 5-(1H 20
pyrazol - 3-yl) -t hi ophene- 2-car boxylic acid

t et rahydr o- pvran- 2-yl oxy) - am de (66ng, 559 a

foam LCVS (Method A): RT = 5.52 m nutes; R94 (\WH) +.

WD 2004/ 013130 PCT/ GB2003/ 003168 )

5-(1- BenzyI-IH-pyr. ol -2 garbd%yllc

acid (tetrah gy - 2N yI 9Xy) -t ONN-Do NS1

~ O 5 By prog g i n\=a=9% Aer to Reference

Exanple 1(a) \b asi ng 5- (1- benzyl - 1HH

pyrazol 3-yl)-TH ophene- 2- carboxylic acid [ Reference

By OBy 1 Tt S SOy R B 22t e 51 benay L

p?l%hgl itygtthﬁ)lﬁﬁéﬁe%-@wbaﬁyl?c Xél@{R}aferéﬂcBIEi@n(rﬁé pitid) %é}’é was prepared
col ourless oil. fN@thod A : RT = .8.39 mnutes;
Mjﬁhﬂm-}vﬂ—mwn hene-2-carboxylic acid _ (tetrahydro-pyran-2-yloxy)-

aRide TGREN o ad EFC%?Ju%QJ 5’§ AL &s0ARABA %52 1RO rhifutes; 384

(M+H)™.

)] 5-(1-Phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-

loxy)-amide

By proceeding in a similar manner to Reference Example 1(a) but using 5-(1-phenethyl-
1 H-pyrazol-3-yl)-thiophene-2-carboxylic acid [Reference Example 2(e)] there was
prepared 5-(1-phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-
2-yloxy)-amide (138mg, 92%) as a colourless oil. LCMS (Method A): RT = 8.79 minutes;

398 (M+H)™.



Il NN-ODo / S O By proceeding in a simlar manner to

Ref erence Exanple 1(a) but using 5-(1-phenethyl- 15
wakbopyrHI®I| - 3-yl ) -t hi ophene- 2- carboxyl i c aci d PCT/GB2003/003168

[ Ref erence Exanple 2(e)] there was prepared

5- (1-phenet hyl - I H pyr azol - 3- yil}- t hi ophene- 2- car boxyl i ¢

acid (tetrahydro pyran- 2 oxyf am de (138rrg 92% . as
(l—a) cob I i ) th 1 A6 1) A 1-0 13| -a DOXY ¢ Ual etlah dI‘O-

398 ( MD 2004/ 013130 PCT/ GB2003/ 003168 114 (i n)

%%@XE%@%@%I- 4= thyl - 1Hi mi dazol - 2-yl ) - t hi ophene- 2- car bo
xylic acid (tetrahydro- pyran-2-yloxy)- e HO NCO
O S NO F3CBy proceeding in a sim!|l mapner to

Ref erence Exanple 1(%) but ing 5g(4-
trifluoromethyl-1Hifi
ic acid [Reference there was prepared
5(4tr|fluororreth\l -vl') -t hi ophene- 2- car
boxylic acid (tet %Iro pyr an- 2yl oxy) - ani de (42rrg,

80% as a col ourElaéss gum LCVS (Method A): 6. 77

m nutes; 362 (MtH)+. 10 (n) 5-(3-M9thy|-[12

] px@dediagl ib-ay Isimildri epheeet3- Rafezoxy| Examgled1(a) but using 5-(4-

ST AT LA TE S B KEIGH SR ekc R M

hewe- 2- car boxyl

I\J

%Té e\;]%] %?e gl @-tﬁﬂ%ro%&hv‘l‘-ﬁ[ﬁﬂnﬁaiﬁ‘ZDiﬂt)Jﬂﬁbvhene 2-carboxylic acid
| azOl -5-yI ) -t hi ophene- 2- car boxylic aci d
1teh&hﬁrg@grmﬂaghmgﬂarﬁﬂe:ﬂﬁmgh&@%}53 {i tolpurless gum. LCMS (Method A):

4] oxadi azol - ) -t thphene 2-carboxylic acid
Rt ﬁtﬁéﬁmlﬁei’pﬁﬁaﬁMZH) oxy) - ami de

10 (n) 5-(3-Methyl-[1.2.4]oxadiazol-5-y])-thiophene-2-carboxylic acid (tetrahydro-pyran-

2-yloxy)-amide

By proceeding in a similar manner to Reference Example 1(a) but using 5-(3-methyl-
[1,2,4]oxadiazol-5-yl)-thiophene-2-carboxylic acid there was prepared 5-(3-methyl-
15 [1.2.4]oxadiazol-5-y])-thiophene-2-carboxylic  acid __(tetrahydro-pyran-2-yloxy)-amide

(155mg, 98%) as colourless gum, which was used directly without further purification.

(0) 5-[1-(3-Phenyl-propyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid (tetrahydro-

pyran-2-yloxy)-amide
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(155ng, 98% as col ourless gum which was used
directly wthout further puri fi cation. (o) 5-[1

WO ¢@4@masy| - propyl ) - 14 pyrazol -3- |y PCT/GB2003/003168

I -thi ophene 2-carboxylic acid Sit et rahvdr o-

pyran- 2-yl oxy -anide WD 2004/1433130 PCT/ GB2003/ 003168
115 N- O iIN/S\ HONO A solution of
5-[1- (3-phenyl - propyl ) - 1H pyrazol - 3-yl ] -t hi ogHemey 2- ca
rboxylic acid [272ng, 0.87m nol, Reference anpl e
2(f)] in dinmethylformmde (10 S treate '

di i sopropyl et hyl am ne .
O (tetrahydro-2H

| um hexaf | uor ophosphate (700nyg,

1 Xxture was stirred at roomtenperature

over the weekend, then was evaporated under reduced

20T 8SI8HES, oRNG- Elh@—pﬁeﬁﬂ ﬁ@ﬁy@ﬂ@ﬂpﬁﬁﬁbl%ﬁl]-ﬂﬁbphdnb@@ﬂboxyhc acid
bet ween ethyl acetate and saturated sod] um bi carbona
[%amg,|%&7mmnb RefereperaEsampler 3 ap simetbylfoprpnide ( 10m1) was treated

ganic p evapor un edu g .
Vﬁ{hessdl}lé ‘WP@ roo(’g‘(g(éeq %e; J ec{)ed tC(Z‘&F ralgyro-2H-pyran-2

Wylﬁﬁﬁ@at@mrﬁ@hy 19msi | 1 5211’111 USDB-agabFhxdtiagolAtyl)-N NN N~
petr ol eum et her fraction (b%00 0-500) and et hyl

t@twmlnsém(ognm ihexafluogophosphate: (F00mey . 83@@) udhe mltXBlre was stirred at

gortllterfx%er%w%%?/Yer 6}}eo\bv§?lsenfl I—‘-h%%/ was SYapgratﬁ m%cher rechuced pigssure, and the
6RO Y hded asasthaA fiteded betlyeeh Cetlpy] racyth&xandasanﬂaed 3861&@1) bicarbonate
as a yellow gum LCVM5 (Method C): RT = 3.63 mnute
snlp@og |\/'|Eh.9 two 1@1a§q§) weLe[ qe.p(u?tegi mmdhther oregRig ZR;Iaie was evaporated under
lﬂtg&) ;B e}}sgre lThé( ! %Ll '_ﬁrgﬁﬁ%ws s%b}élcl tB' ﬂ’a‘%ﬁ%@mﬁn chromatography on
yI'ic acid ro-pyran- y oxy -amde ON

sNIca usg ame*thl@oSp@rolaer)ét}ﬁf ﬁﬁﬁ&d}l (bep. Bﬁ 59°@) md eihyl acetate (gradient
manner to Reference Exanple 1(0) but %
%B1 [ 7:32v/3) as elentoto provide 5-[1-(3-phenyl- Dropvl) 1 H-pyrazol-3-yl]-thiophene-2-

carboxylic acid (tetrahydro-pyran-2-yloxy)-amide (381mg) as a yellow gum. LCMS

(Method C): R = 3.63 minutes; 412 (M+H)*.

(p) 5-[1-(2,3-Dihydro-benzo[1.4]dioxin-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-

carboxvlic acid (tetrahydro-pyran-2-yloxy)-amide

jOT\N __\ s

By proceeding in a similar manner to Reference Example 1(0) but using 5-[1-(2,3-dihydro-

benzo[1,4]dioxin-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic ~ acid  [S6mg,
0.16mmol, Reference Example 2(g)], stirring overnight, and using a gradient (9:1 to 7:3,
v/v) as eluent, there was prepared 5-[1-(2,3-dihydro-benzo[1.4]dioxin-2-ylmethyl)-1H-
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benzo[ 1, 4] di oxi n-2-yhnet hyl ) - 1H pyrazol - 3-yl ] -t hi ophen
we2@4pa1boxyl ic acid [56ng, O0.16mmol, Refer enk€r/GB2003/003168
Exanple 2(g)], stirring overnight, and using a
gradient (9:1 to 7:3, v/v) ddbeluent, there was
prepared 5- FI (2 3- dlhydro benzo[l 4]d|0X|n 2- ly
o 114tk Al it : ¢icR : ydoxy)samide (67.5mg) as a

p%razol yII-thlophene 2- carboxyl C aci

coloatlessiojld i S(Method C): Befi 11d-44 6‘?1“5%)4435(WH)00I ourl ess
oil. LCVMS (Method C: RT = 3.41 mnutes; 442 (M:H) +.
(q) 5-{21-[2-(4-Triuoronethyl-phenyl) - eth

Ja)l 11 py [R#TH Badtbine - RIS Nestidy 1] 5H0wrm>3w1r-tﬁeb1@ene 2-
tetranydro porran =22-yl oxy) am de FNN\ NHD

g te RD WA ppnride t O Reference

Exarrple 1(0) but usi ngS {1 [2 (4-
trifluoronethyl-phenyl)-ethyl]-1H pyrazol - 3-yl }-thi\oph
ene- 2-car boxyl ic acid [181ng, O.54mvol, Refer¥ence

o]

Exanpl e %§ Krring overnight/ d w thou

chr omat ography 0\ t hepe_ wal ~o0
1-[2(4-triflua Tyt - phanyl - et hy'] - 1K pyr azol - 3-yl
-t hi ophene- 2-carfboxylic a# o

t et rahydr o- Man- 2-yl oxy) - am de (226ng) as a col ourl ess
Ryuprockédvbe ifi Mebintithr Ghandsl to Refdrtned Bubtraple 4@ Huudng. 5-{1-[2-(4-

tg{lmre;p@rhyepbrrm[&ﬁwlhlﬂ -pypelorilithiophensisprbrelis. cagifo [181me,
(?(Q/ZI!SHIQRF gk%ereﬁée @x%tn EhYQe]O St aunih o%er)ﬁig@ﬁ(ylncﬁmlfil%uﬁchﬂrﬁtography,

rOC Ing in asimlar manner
tRet evas @@m@Ajﬂﬂ)ﬂMMMhﬁwﬂlethvﬂ -1H-pyrazol- 3-Vl} -thiophene-

6&3@? é:? éﬁzggmﬁg I%egrlll?n LCMS

§y) 5-(1-Benzo[1,3]dioxol-5-ylmethyl-1 H-pyrazol-3-yl)-thiophene-2-carboxylic __ acid

(tetrahydro-pyran-2-yloxy)-amide

ng\og
oy

By proceeding in a similar manner to Reference Example 1(o) but using 5-(1-

benzo[1,3]dioxol-5-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic  acid  [181mg,
0.55mmol, Reference Example 2(i)], stirring for 4 days, and using a gradient (9:1 to 2:8,
v/v) as eluent, there was prepared 5-(1-benzo[l.3]dioxol-5-ylmethyl-1H-pyrazol-3-yl)-
thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide (173mg). LCMS (Method

C): R = 3.22 minutes; 428 (M+H)™.
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20 v/v) as eluent, there was prepared 5-( 1-benzo[1
3] di oxol - 5-yl net hyl -1 H pyrazol - 3-yl ) -

W kioeplsase- 2- car boxyl i ¢ aci d PCT/GB2003/003168
(tetrahydro-pyran-2-boxy)-amde (173ng). LCMS (Met hod

C): RT = 3.22 nminutes; 428 (INWH)+. WO 2004/ 013130
PCT/ GBZOOS/ 003168 117 (s) ?-{ 12 (4

ne- 2- '_ "d [ 0r\0; gan 2-y | oxy

: G N NCO N ‘ proceeding in a
simlar nanner to Reference Exanpl e 1(0) but usi
5-{1-[2-(4- 5
trifluoromethoxy-
hene- 2- car,8ex)
Exanpl &,2(j )]}
gradi ent (65:
pr epar ed

By AERNG e IS Boie OUREEce e hid) ButPUiflf 8L (1-12-¢+-
trlglhgﬁoﬁ?eﬁ%%zﬁ}i?l?&}%giHﬁ)&z@l@-?E} h2dphien- 2&ﬁrtﬁ)xyh\hl hed [228mg,

9 mnutes; 482 I?
0. ﬂin(nb) Eeﬂ:reﬁcé EXé.llﬂlpl-_@l YoM ostimiag overnight, and using a gradient (65:35 to

6(512(?) dv/v as( ?lgi:x}t ﬂ% %%%Wegﬁy }5 I{E] r?J?JD m&oﬁl%gf%%hélﬁd) ethvﬂ 1H-

YT OXy -armad F
a1 3B AKBERERI NehrbokdicSictl (téfahyarongran-0 VlRﬁfxéraﬁnd&E(MBmg) as a
“Exanple 1(o) but using 5-{1-[2-(4-fluoro-
whAE k). - EChg (Melibp): et 3Fyhinutesj W{M&Ywar boxyl i c
acid [113ng, 0.36mmol, Reference Exanple 2(k)],
stirring for 4 hours, and w thout chronatography t here
S p el USRI B i catorvic_acid
(WNF(T&?NMH@“W‘E)@%MW am de (120ng) as a gum
L 0 3.41 mnutes. 20 (u) 5-11 (1
Phenyl ethvl)1H pyrazol - 3-vl]-thi ophene-2-carpOxyiic
acid (tetrahydro-

@\ﬁ /\N

By proceeding in a similar manner to Reference Example 1(o0) but using 5-{1-[2-(4-fluoro-

phenyl)-ethyl]-1 razolg 3-yh}-th op

ing a

phenyl)—ethyl]-lH—pyrazol-3-y1}-thiophene—2-carboxy1ic acid [113mg, 0.36mmol,
Reference Example 2(k)], stirring for 4 hours, and without chromatography there was
prepared 5-{ 1-[2-(4-fluoro-phenyl)-ethyl]-1 H-pyrazol-3-yl}-thiophene-2-carboxylic _acid
(tetrahydro-pyran-2-yloxy)-amide (120mg) as a gum. LCMS (Method C): R = 3.41

minutes.

(w) 5.[1-(1-Phenyl-ethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic _acid (tetrahydro-

pyran-2-yloxy)-amide
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pyran-2-yl oxy) - am de WO 2004/ 013130 PCT/ GB2003/ 003168

118 HOO / \ NN- NS 1 - OBy proceeding in a
warehasommnner to Reference Exanple 1(0) but PBGI/G$2003/003168

5-[1-(1-phenyl -

et hyl ) - 1H pyr azol - 3-yl | - t hi oph&ne- 2- car boxyl i ¢ aci d

[205ng, O.7mol, Reference Exanple 2(1)], stirring

for 6 hours, partitioning bet ween di et hyl and

water rather than 5 ethyl acetate and watar, and using

et hyl acetate and g¢ycl ohexan :50,HV/ Vv s &l uent ,

there was prepared 0

1H pyrazol - 3-) [

dy ro-pyran-g .

= 3.45 m 7 398 (MtH) +. 10 (V)
5-11-(2-Mr phot¥'n-4-yl -ethyl)-1H pyrazol - 3-yl ] -t hi ophe

B}rfl %i@zcegﬁr box%ll\%ni%lgfciégnnq&kmt[{e%g% W% éé%) Gﬂuﬁéﬁégmﬁaﬁql Fl—phenyl-
etﬁﬁ?"l?@r%@&l]&ﬁoﬁ@n@fm%@ﬁmc@d 1([odshglt 0Fhimgol, Reference

Exeonyph 3l Sﬂnmlg fer h;abqrsapartpmmlzg)betwe«;n fliethyl ehaeans watgigather than
etggln%/ﬁeta%es carvY eé‘lg% ’u%mg'sﬁ}y acéta 5an§ {ﬁ[o%&ﬁle%@%l ¥/v) as eluent,

O
boxW ic acid (tetrah
d-CMB (Method O):

o

thef Qimat %ﬁ&i@BVSH MI-@h&Vﬁﬁ-et}ﬁ/ﬂ)eDH-rp@ﬁZB}uB 4/1]-thiophene-2-carboxylic _acid
(2-norpholin ml-e

(tatapirn a2 o anidoRAiE. dfMSMstboch G RT = 345 minutes; 398
(tetrahydro-p r~yloxy -amide (58ng) as a pale gum
(Mﬂclﬁ"(i\/bt hod ©): RT = 1.84 minutes; 407 (M:H)+. 20

5 [1(Tetrahydro pyran-2-yl met hyl ) - 1H pyrazol -3-yl ] -thi
phergi22.9a6asNh-4 61 2eiylh- 1 H-pyrazol-3-y1]-thiophene-2-carboxylic acid

tetrahydro pyran-%fyloxy%-anide WO 2004/ 013130

By proceeding in a similar manner to Reference Example 1(o) but using 5-[1-(2-
morpholin-4-yl-ethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid [118mg, 0.38mmol,
Reference Example 2(m)], stirring for 6 hours, and without chromatography there was
prepared 5-11-(2-morpholin-4-yl-ethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic  acid
(tetrahydro-pyran-2-yloxy)-amide (58mg) as a pale gum. LCMS (Method C): RT = 1.84

minutes; 407 (M+H)T.

20 (w) 5-[1-(Tetrahydro-pyran-2-ylmethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid

(tetrahvdro-pyran-2-yloxy)-amide
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HOO N- ON/SH O By proceeding in a simlar
manner to Reference Exanple 1(0) but using

w®2(03/0(318d r ahydr o- PCT/GB2003/003168
pyran- 2-yl met hyl ) - 1H pyrazol - 3-yl ] -t hi ophene- 2- car boxy
lic acid [168ng, 0.57mmol, k& er ence Exanple 2(n)],
stirring for 3 hours, and using 1:1 (vlv) as eluent,
there was 5 prepared 5-[1-(tetrahydro-pyr
| ymet hyl) - 1H pyrazol - 3-yl ] -t hi ophene- 2- carboxyllc acid
(tetrahydro-p, roman 2- onxy) any de (316 3§ a white
foam LCMS (Method , C ( MtH) +.
(x) 5-(4-Benz
| y)-thi opheng¢- 2- clar box acid (tetgahydro-p3ran-2-
10 yl oxy) - am\de NN- O Do SiNOBy proceeding in a
simlar rmnner 0 Reference Exanple 1(0) but using

o b FER A LSBT B RO ity

py’frbh-rﬂylﬂﬁﬂfy@)tlﬂ PYEiZbB 3-yDiathidphe@P-earbogy e e acidi e[ﬂﬁ&hg, 0.57mmol,
et her and water rather than_ ethyl 15 acetate and

Rofatence Exampld 2mlitstismetait bgpuphynd vpae e ha¥ vppe shicaly there was
prgeigrgd 81 Z(¥etloa¥1¥aropwr£rmz -gf'hﬂetgwﬁ l 1)H {)Wa?(ﬁ@Qﬁ—t&oﬁﬁén@@sé’drb&vhc acid

tetranydr o-

{_?tb’%ﬁvdk@ﬁ@aﬁmﬂbﬂﬂ) @mm é-m@ fs?a rwhmt ﬁmn 4LQJMS\/I(I1A)ethod C): RT =

395 (@nfRensbhwi+H pyr azol - 3-yl ) - t hi ophene- 2- car boxyl i c
acid (tetrahydro- yp ran-2- 20yl oxy)-anide WO

2004/ 013130 PCT/ GB2003/003168 120 0 ~Co) N-N OH By
@r ocgﬁgﬁe%zvlng %’ {H &ﬁ-z-ﬁ%ﬂ ZSBhetng ZR%]}E&&'HE Cadi al’fg?llaﬁvdro pyran-2-

Ul usSl o- FIEMEL Y

loxy)-am 1d

By proceeding in a similar manner to Reference Example 1(0) but using 5-(4-Benzyloxy-

pyrimidin-2-yl)-thiophene-2-carboxylic acid [108mg, 0.34mmol, Reference Example
13(a)], stirring for 4 hours, partitioning between diethyl ether and water rather than ethyl

acetate and water, and without chromatography, there was prepared 5-(4-Benzyloxy-

pyrimidin-2-y1)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide (123mg) as

a gum. LCMS (Method C): R = 3.67 minutes; 412 (M+H)T.

) 5-(5-Phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-

loxy)-amide
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1 H pyrazol -3-yl)-thi ophene-2-carboxylic acid [1.19g,
3.99i nnol, Reference Exanple 13(b)], stirring
w@@sniygbs , and using 3:7 (v/v) as eluent, thePEI/GB2003/003168
prepared 5-(5-PheneLhyl 5 1H-B¥razol 3- yI
-t hi ophene- 2- car boxylic acid!
(tetrahydro-pyran-2-yl oxy)-amde (1.34g), which was
used directly without further purification.
5- (2- Phenet hyl - 3Hi m dazol - 4- yI) t hi ophene- 2- car hoxyl i
c acid (tetra
XI 10 NO B
Ref er ence s phenethyl
3H i m dazol - 4= & 2-car boxylg c acid [74ny,
0. 25mmol , Reference Exanple 2(0)], stirring
overn|ght and usi ng cycl ohexane and ethyl acetate
By]pr@(;eedllng)m assimflaemannarierRefergaee Brample dfo) but using 5-(5- Phenethyl-

RS B e S S e e

11;%)%]?1 Etnﬁﬁ?%eﬁhéh’c dﬂ%l"g'@av kwd) 49 éludgl, therd W prépandd B65-Phenethyl-

rnlhth)o ene-Riras) strakydre-pyeand2-yloxy)-amide (1.34g),
w&qbc%tw%gl}és (ﬁglrgﬁgdytﬁ&x ﬁmﬂ[@r ﬁrlﬁg’uoﬁ NCODOCS NO20

suspensi
5- pyri m di n-2-yl -thi ophene- 2- carboxyllc acid [ 300nyg,

aCicC Ete’r;eﬁwdro -pyran-

N,N-g%g§g§§@%g~n3n1dev(l drop) After no nnre gas was
WO 2 PCT/ GB2003/ 003168 121 liberated from
the m xture a fine precipitate was observed, t he

sol vent was renoved in vacuo to give an of f{- whi fie
solid. To the.solid was agded dj or ongt hane (20n),

di i sopropyl€ am ne (1.x6m, ﬁ.z nmol N and O
O (tetrahyd [ % y yTgm ne (170nyg,
1. 45mmol ). 8/m \as /stirred at ‘roomtenperature

)

5 overni ght, then the sol vent was evaporated under

;%jr‘dge%%n&r 252 Yiiltar %{]a%nglhﬁ) f{&%feggg E\Qgrfiple 1(0) but using 5-(2-phenethyl-
3 H-imidazol-4-y1)-thiophene-2-carboxylic acid [74mg, 0.25mmol, Reference Example

2(0)], stirring overnight, and using cyclohexane and ethyl acetate (1:9, v/v) as eluent, there
was prepared 5-(2-phenethyl-3H-imidazol-4-yl)-thiophene-2-carboxylic acid (tetrahydro-
pyran-2-yloxy)-amide (16mg) as a light brown oil. LCMS (Method C): RT = 2.19

minutes; 398 (M+H)™.

(aa)  5-Pyrimidin-2-yl-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide

To a cooled (10°C) suspension of 5-pyrimidin-2-yl-thiophene-2-carboxylic acid [300mg,
1.45mmol, Reference Example 14(a)] in dichloromethane (20ml) was added oxalyl
chloride (380ul, 4.4mmol) and N, N-dimethylformamide (1 drop). After no more gas was
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partitioned between ethyl acetate and saturated sodi um
bi carbonate sol ution. The two phases were separ at ed;
W b@40133ni ¢ phase was dried (MJSH), and evapPCEHGB003/003168
under reduced pressure, to prOV|de 5- pyri m din-2-
| I phene- 2- carboxylic aC|d (t e¥2lahydr o-
yran 2-yl oxy) -am de 170rr%1 as a gum_ LCMS (Met hod
ratepfrem thesmixtyug gt fang: pragipitatg gvag Mpwm.ed @gq}, )he solvent was removed in

1- et.hyl st r Y.
A
dﬂswmyl&hyﬂaﬁm)b ar dGmZ N |Xl-25nﬁh(ﬂb ~ indS O OFRCalmr@2H-pyran-2-

roceeding in simlar nner tqQ Reference Ex npl e
yﬁbwmﬁﬂ@mw ,ﬁb7()g;ng| 1 6@@}'{@? y}'he5m1xtule was stirred at room temperature

otf&lng Ot?m%é@dl&é 4mmef\/’éﬁ<l)r|%?éflyﬁt)d'ef hippbe n%f‘esQurQ af:ROM¥ rsidue was

erence Exa
psttitionéd g)emnnetgjﬂt acetdt¢ randt savarsteil repdivam dncwsbcn@tqo etvitlmre The two

nd eth acetate (9:1.to,7:3, v/ el uent , .there
RS O areBR A 1o foesii phess. e s DVES g by ¥EbSiated under

réiced @res%uﬁél o tibPRE ENB M ERE- DO Mhiophdel Hcarboxylic acid (tetrahvdro-
(tetrahydro-p r~yl oxy)-amde (1I22ng LCVE (Met ho

p@an-Ryloxytadilenlilmes as 4G8m{. MEIGMS &\/éiﬂ}od C): Rt = —( 2.51 mlnutes 306
5- Pyridi n-3-yl -t hi ophene- 2- carboxylic acid
(M€hahydr o- pyr an- 2-yl oxy)-amde H)~DN- OO N\ S
O By proceeding in a simlar manner to Reference
Exanpl e 1(0o) but using 5-pyridin-3-yl- 25
(éﬂg' opNG IBicte -5 MhdonRHyE 1 F1REDI- 30';71(53-%1’5!851{%6-2 carboxylic acid

ference txanple 14(b)J stirring for

a3t BIBRY)-00BIGS 122 hours MAthOUt

washi ng, and subjectlng the crude reaction material to
reverse phase purification using acetonitri}®e and
wat er (gradient 0:100 to 100:0, v/v, in 10%\{nteryal s)
as eluent, yhere was prepared
5-pyridin-3
(tetrahydro
glass. LCMS (Method C):

ng
2.15 m nupes; 305

By proceeding in a similar manner to Reference Example 1(o) but using 5-(1-phenethyl-5-
trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic ~ acid [125mg, 0.34mmol,

Reference Example 2(p)], stirring overnight, without washing, and using pentane and ethyl

acetate (9:1 to 7:3, v/v) as eluent, there was prepared 5-(1-phenethyl-5-trifluoromethyl-1/-
pyrazol-3-yl)-thiophene-2-carboxylic _acid (tetrahydro-pyran-2-yloxy)-amide (122mg).

LCMS (Method C): RT = 4.02 minutes; 466 (M+H)™".

(ac)  5-Pyridin-3-yl-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide

By proceeding in a similar manner to Reference Example 1(o) but using 5-pyridin-3-yl-

thiophene-2-carboxylic acid [140mg, 0.68mmol, Reference Example 14(b)], stirring for 4
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5 (MtH) +. (ad) 5-Pyridin-4-yl-thi ophene-2-carboxylic

acid (tetrahydro-p r loxy)-amde H NCO5DO S O By
w@e@aeedsng in a simlar manner to Reference ExENEB2003/003168

1(0) but using 5-pyridin-3-yl- 10

t hi ophene- 2- carboxylic acid [18%ng, 0.42mml, Reference

Exampl e 14(c)], stirring for 4 hours, w thout washing,
hownsl withpeic wishing, hendc sullectingathei emdepieastion) mastiab e ig¥erse phase

S rifi . [ | Bhi e 0/

pREEpn R o300 43 G SRR b0 o HE0LEY S 1020 tervals) as
eleéntemire Wikerepared 5pveidi-®g1-thiophene-2-carboxylic acid (tetrahydro-pyran-2-

5-pyridin-4-yl-thi ophene-2-carbaoxylic acid. (tetr .
wﬁbﬁ@g@eéhz%nw&wo%sa éla(swr%ﬁ Q\:e[efglO?/ @i ém ——gﬁ‘ﬁg guinutes; 305
LCMS (Method ©): RT = 1.79 mnutes; 305 15 (M+H) +.
(N&B)".5- (5-Tri fluoromethyl -1 H[| 2 4]triazol - 3-yl
-t hi ophene- 2-carboxylic acid (tetrah dot? r~yl oxy
-amide H N- ODo HNS >-- N OF3C20 By proceedi ng
(A a5$grﬂii(<ﬂ5rﬁ4—v[£&ﬁ61@{ené-(2-dﬁe6cﬁdvﬁﬁ aeidfenthydro-Hyedn-Dytoxy)-amide
usi ng 5-(5-

trifluoronmethyl-1H[1,2,4]triazol -3-yl )*tThi ophene- 2-ca
rboxylic acid [60nmg, O.23mml, Refergnce anpl e
l )

13(c)], stirring overnig i t hoHt and using

a gradient [pent acltape (f¥3, viv) to

net hanol ] as el udht, s repared L-(5 WO

2004/ 013130 PCT/®B2008/ 003168 3 trifluoroneth 1~ IH

[1 2 4]triazol -3-yl™-thiophene-2-carboxylic acid

t ro- . - i ( 0 TR i
B&:)p%gés%ﬁi’:ﬁ%zﬁsﬁ s%ﬁfr?ﬁ tné%ﬁ%ngég%R%%%i .E@Zag@}e ld“o%t (lMﬁé Igopyrldm 3-yl
tioeh& Pl catbxylit racid [Bonpret4nimolHReyeramel Ex3umypl$ -1t psheing for 4

ne- 2- car boxyljc aci . hydroxyarnjde /. .\ H O .
hours, without \%shing, an, sugject)llng t}?l(ey crude reaction maferial to reverse phase

purification using acetonitrile and water (gradient 0:100 to 100:0, v/v, in 10% intervals) as
eluent, there was prepared 5-pyridin-4-yl-thiophene-2-carboxylic acid (tetrahydro-pyran-2-
yloxy)-amide (147mg) as a yellow glass. LCMS (Method C): R = 1.79 minutes; 305

(M+H)T.

(ae)  5-(5-Trifluoromethyl-1H-[1.2.4]triazol-3-yl)-thiophene-2-carboxylic acid

(ietrahydro-pyran-2-yloxy)-amide

By proceeding in a similar manner to Reference Example 1(o) but using 5-(5-
trifluoromethyl-1H-[ 1,2 4]triazol-3-yl)-thiophene-2-carboxylic acid [60mg, 0.23mmol,
Reference Example 13(c)], stirring overnight, without washing, and using a gradient

[pentane and ethyl acetate (7:3, v/v) to methanol] as eluent, there was prepared 5-(5-
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N- O, _~ HoN S O F3C By proceeding in a simlar
manner to “Reference Exanple 1(o) but using

W@ 2008018186 5- ( 5- PCT/GB2003/003168
trifluoronethyl-IH pyrazol-3-yl)-thi ophene-2-carboxyli
c acid [300ng, 1.09mmol, Ref nce Exanpl e 13(d)]

SI rri nt 0\{erq| ght and u3| ng pent ane and eth
1 dQramaiy -1 f7- 4. Q HONE a3 J

etealydro-pyran-2-

4- thy (5 t 0

G0N Lgiﬁ“ﬁ\el fiﬁ Y éfimna@gseé@mﬁﬂ*
whi ch was used directly W|thout further purification.
(ag) 5-(3-Benzyl oxy phenyl)-thi ophene-2-carboxylic :
(@@I d 4£Meﬂfvabx6rtﬁﬂﬁofoam1%d 1y p@%¥01=3 15 tidoplime Q-darboxlic acid

proceeding in a simlar nmanner to

RefeMl e 1(0) but using 5-(3-benzyl oxy-
phenyl ) -t hi ophene- 2- carboxylic acid [35ng O [l mol
Ref erence Exanple 6(b)], '

there was prepared 5-(3-b hen i ophene-2
20 carboxylic acid tetrahydr 2- -am de
(48ng) as a mlky, gu 0d"@) = 3.98

5-(6- 1((Pyri di n-3-y}et hyl ) - ani nag- met hyl } - pyri di n- 2-y
|') -t hi ophene- 2- gagboxylic acid
t et rahydr o- pyr an-*2- yl oxy) - am de WD 2004/ 013130

Cﬁ!o@é%ﬁ&%é Og%ﬂ‘gﬁar thadhe té) Iﬂ?erglceHEgm}hle %(8 bt using 4-methyl-5-(5-

tﬁﬂﬁ&o{l{eﬂm{-ﬂﬁdpyraﬁ}hﬂ -yiptiyphenasdi-coboxydit hy lagidpy r[BAdmg,2- yi.09mmol,
).-thi oBhene 2-
Reference xample 13(d)], stirring overnight, and using pentane and ethyl acetate (1:1,

v/v) as eluent, there was prepared 4-methyl-5-(5-trifluoromethyl-1H-pyrazol-3-yl)-

thiophene-2-carboxylic acid hydroxyamide (232mg), which was used directly without

further purification.

(ag) 5-(3-Benzyloxy-phenyl)-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-

amide

By proceeding in a similar manner to Reference Example 1(o0) but using 5-(3-benzyloxy-
phenyl)-thiophene-2-carboxylic acid [35mg, 0.11mmol, Reference Example 6(b)], and

without chromatography, there was prepared 5-(3-benzyloxy-phenyl)-thiophene-2-

carboxylic acid (tetrahydro-pyran-2-yloxy)-amide (48mg) as a milky gum. LCMS

(Method C): RT = 3.98 minutes; 410 (M+H)*.

(ai)  5-(6-{[(Pyridin-3-ylmethyl)-amino]-methyl}-pyridin-2-y1)-thiophene-2-carboxylic

acid (tetrahydro-pyran-2-yloxy)-amide
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carboxylic acid [123ng, 0.38mvl, Reference Exanple

32(j)] in dinethylformamde (2m) was treated with
waleiogoprepyl et hyl ami ne (1321, 0. 76mmol ), PCT/GB2003/003168

O (tetrahydro-2H 5 pyran- 2- ylfhydroxylanlne (49ny,

0.42mml ) and O (7-azabenzot ri24zol -1-yl)-N, NN , N -

t et ranet hyl ur oni um hexaf | uor ophosphate (152ng,

0.4nmmol ). The mixture was stirred at roomtepperqture
for 6 hours.{hen concentrated, to provide

}-pyridi n42-yl {t hi offhen N~ ©
(tetrahydro ran-2-yl o ' [ was used

directly wi t hout furtherNpuei/fication. 4CVS (Met hod
= 1.77 10 mnutes; 425 (MtH) +. (aj)

. S A .

%ﬁﬁ%%ﬁe;’ér P AR DT DN b Ty Mlophene -

c&‘b}bkﬂiﬁyhmdn'[ldenfg H.3BmiNol\ Refef@ncd ExbimPleO32GH By dlmethylformamide
roceeding in a simlar manner .to Reference

( rg@, yapjteaips mgihs diiserrepylehyiagsing (132pl, 0. 76mmol) O—Ftetrahydro 2H-

P T e e
& @fetlylifeaien hesaffioaphbsshate (152mg, 0.4mmol). The mixture was stirred at

(2- di n- 3-yl - et hyl -met h -
b Zabs 1 i BAhamBh RobY 5.6t

abdif5S1AONOR G5y AD - ) i P e- AL Ry I %&d"\’aﬁetrélﬁf@ tb-pyran-2-yloxy)-
drrectiy without further puritication. od

afide Wihich whsGdedrlinectly syithb@9furder pivifidation. ( az)ws (Method C):Rr=1.77
5-{6-[ (4- Fl uor o- benzyl am no) - net hyl | - pyri di n-2-yl }-thi
neRtese3-(varioXyl i ¢ acid

(tetrahydro-poan- 2-yl oxy) -am de WO 2004/ 013130

PCT/ GB2003/ 003168 125" \ NNCOO F/ H\ SO

(@) 5-{6-[(2 -methyl]-
acid (tetrahydro-pyran-2-vloxy)-amide

-Pyridin-3-vl-ethylamino -thiophene-2-carboxylic

e

|

By proceeding in a similar manner to Reference Example 1(ai) but using 5-{6-[(2-pyridin-

3-yl-ethylamino)-methyl}-pyridin-2-y1}-thiophene-2-carboxylic acid [129mg, 0.38mmol,

Reference Example 32(k)] there was prepared 5-{6-[(2-pyridin-3-yl-ethylamino)-methyl]-
pyridin-2-yl1}-thiophene-2-carboxylic acid (tetrahydro-pyran-2-yloxy)-amide, which was
used directly without further purification. LCMS (Method C): RT = 1.61 minutes; 439

(M+H)*.

(ak) 1 idi -thiophene-2-carboxylic _acid

(tetrahydro-pyran-2-yloxy)-amide
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By proceeding in a simlar manner to Reference Exanple
1(ai) but using 5-{6-[(4-fluoro-

whewaplael no) - net hyl | - pyri di n- 2-yl } -t hi ophene-RPeT/aBR@®IP03168
lic acid [130ng, 0.38mvl, Reference Exanple 32(1)]
there was prepared 125
5-{6-[(4-fluoro-benzyl am no)-nethyl] 5 pyridin-2-
| }-thi ophene-2-carboxylic acid

(tetrahydro-p an- 2-may) - am de, which was use
directly w unE h . LCNB ( ho
C): RT = 2.4 nutegy 422X . o 4 ©
[(Benzo[ﬁ s

3] di oxol -5-yl net hyl ) -am n
phene- 2 10 carboxylic acid (tetrahydro-p

Bry ngyljog N aiW adﬁm(ﬂgr maM&e%e'ﬁzl%hcg IF SYaiPB&)CLfSE% 5196-[(4-fluoro-

Si m manner erence
bHﬁZyﬂ@mﬁoI ﬁtetHle petiz-a-ifl } -thiophdne - mbcbxyﬁc acid [130mg, 0.38mmol,

met hyl - net hyl .
%em ﬁx)amgfg) '%Shnoa”f%éwaé P53y 1o 0-[( A lugre- mino)-methyl)-
pgpgr@tﬁlrghuthfé%fh@ﬁ@@.%%b@s@ﬁ@ la6ia3 Ay dhd5¥:6n YRR ERRHE dwhich was

ubehdingcil3] witbows! fuher pretfioptiyn.adiGM$ -(vistod £5:phri=i2id 2minutes; 442

| ) -t hi ophene-2-carboxylic acid tetrahydro-p ry

(®HD*yl oxy -amide, which was used directly without

further purification. LCMS (Method C): RT = 2.18

m nutes; 468 (MtH)+. (am 5-(6-{[(1H Benzoi m dazol - 2-

(ngyl )s- -g%;—glsﬁ 1iZ0PL 54 (}xopgrﬂlﬂét‘ﬂvﬁ -hlido LRL@RNENGIRA- 2%@) thiophene-2-
d retranydr o- pyran- Z-yl oxy-arn de

/ N I‘daﬂklﬁ@f_lﬁh‘aam&l(tbtrﬂﬁo—\ﬁ@aﬁ%‘ﬂbmﬁﬂlﬁﬂe

PCT/ GB2003/ 003168 126 By proceeding in a simlar

manner to Reference Exanple 1(ai) but using

5-(6-{[( _ o
benzoi mdazo A1)
-t hi ophen [ id N

Ref erence Exanple 32(n)] there [ (1H

By proceeding in a similar manner to Reference Example 1(ai) but using 5-(6-
{[(benzo[1,3]dioxol-5-ylmethyl)-amino]-methyl}-pyridin-2-yl)-thiophene-2-carboxylic
acid [140mg, 0.38mmol, Reference Example 32(m)] there was prepared 5-(6-

benzo[1.3]dioxol-5-yimethyl i idi -thiophene-2-carboxylic

acid (tetrahydro-pyran-2-yloxy)-amide, which was wused directly without further

purification. LCMS (Method C): RT = 2.18 minutes; 468 M+H)T

(am) 5-(6-{[(1H-Benzoimidazol-2-ylmethyl)-amino]-methyl}-pyridin-2-yl)-thiophene-2-

carboxylic acid (tetrahydro-pyran-2-yloxy)-amide
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benzoi m dazol - 2-
| met hyl ) -am no] - net hyl } - pvridi n-2-yl)-thi ophene-2-carb
w@zookioc31aci d 5 (tetrahydro-p rr2_yl oxy)-am de, P@GBR003/003168
was used directly without further purification. LCMS
(Method C): RT = 2.09 minuted26464 (M+H)+. (an)
5-16-[(3-1m dazol - 1-yl - propyl am no) - met hyl ] - pvri di n- 2-
Byl protd'uduwmme stmilamnaonrgr focRefeirance Example 1(ai) but using 5-(6-{[(1H-

t et
biySes R PR e e e R P Beaffpie  eid
[@8%@' @%hﬁhél bREfeb@icBQ E]é_lalﬁlﬁfe[ ((n)] Mitktag Okwas prepared 5-(6-{[(1H-

yI propylamno)-rreth di n- yI}-thlop ene 2-ca .
e1ky 70l . A hiop hoxylic acid

t her eZ V3 rrgﬁl%r %gllc% é(g l[u}égdt' ﬁ Wlthéucgur her ;/J}Jrlﬁcatlon
ngayj@th()h%f)r RN 00 BB, %aAwfg*y) o de, whi ch was

used rect out further purification. LCVS
(Method ©): RT = 1.51 mnutes; 442 (MtH) +. (ap)

5-[6-(3- Phenyl - propi onyl am no) - pvri di n-2-yl ] -t hi ophene
(arg- ¢ éd@ﬁ%Mol-Hvl-brmbmh@m_MHmmmwm@lﬂ
N H . O 0] O WA ion .of

5-[6 % i kl %dQ-Z yl ]-thi ophene

- 2- carboxyl ic acid [84ng, 0.23mmvl, Reference l e
6(h)] in gigethyl formani de (6nl) was treated with

di i sopr apyl efhy (801 . . H

O (tetra ﬁ;r/o 2H-pyran— ‘ , i ne 1\(438 , O

0.33mmol ) and
O (7-azabenzotriazol -1-yl) N ,N S t et nhnet hyl ur oni u

m 25 hexaf | uor ophosphat e (8%F 0.23mml )@ The mixture

was stirred at rogm tenperat urgﬁ WO 2004/ 01313(;
Bycpracegding /100 seBilar pranggreto RetergreskbrmplenHa byt psipe 5-16-[G-

t t

1%@%2%1@&{5@0@?%91%@6&1%&@%XYYHH‘Z\AE ﬁé%o%@tiéﬁ c%r‘tfogtﬁic dH& [130mg,
0f 38nhrovle dRbferdice nExamiplee B2(NG 2 BEx | Wamcprepared 5 { 6-[(3-imidazol-1-yl-

-thiophene-2-carboxylic tetrahydro-
yloxy)-amide, which was used directly without further purification. LCMS (Method C):

acid ran-2-

Rt = 1.51 minutes; 442 (M+H)™.

(ap)  5-[6-(3-Phenyl-propionylamino)-pyridin-2-yl]-thiophene-2-carboxylic acid

(tetrahydro-pyran-2-yloxy)-amide

A solution of 5-[6-(3-phenyl-propionylamino)-pyridin-2-yl]-thiophene-2-carboxylic acid
[84mg, 0.23mmol, Reference Example 6(h)] in dimethylformamide (6ml) was treated with
diisopropylethylamine (80w, 0.46mmol), O-(tetrahydro-2H-pyran-2-yl)hydroxylamine
(39mg, 0.33mmol) and O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium

hexafluorophosphate (87mg, 0.23mmol). The mixture was stirred at room temperature
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concentrat ed under reduced pressure, to provide
5-[ 6- (3- phenyl - propi onyl am no) _pyrridi n-
WQ2004p131B0 ophene- 2- car boxylic acid (tetrah di ppeyaB2@3/003168
| xy -am de (101ng). LCVS 5 Sthhod O: RT = 3.61
m nutes; 452 (MtH)+. (aq) 5- {27
1-[ (3- Met hoxy_phenyl car banoyl ) - net hyl | -1 H- pyr azol - 3-yl
oyertthe mmd Zhere dilbisd Witle vegsérd and texiasted omEm ethyl acetate (3x). The

o%plﬁg?}b% 87]@}@ comnt])med W&Hmed\lw% V\Qate? foﬁy)\{)v&i Qy bgn& Onfaa (NaySOy), and

C&Icéﬁ{ra[técg uH@érh@éh)/ceﬂ @Mﬁ&a&bm}de)s ftEUW]héIIPVD:bl“d@WIﬁ!YEmJImS) pyridin-
- -t hi ophene ,carbox ic acid [250 0 . 7ol
N % Q atralivaEa-pyiap ey —= %lmg} LCMS

wa h dIISO hyl am ne (366

(M.e‘i?l %?Lf"r‘%‘ﬁ% 3531% I|rran 2- yI)hydroxyI am ne
(94ny, O 8mm|) and

O (7-azabenzotriazol -1-yl)-N,N, N, N -

(dq§t r gnzqtrhylwétmvumdﬁemfﬂau@rmnhamnatﬂam(raﬁﬁxmvl}-thlophene 2-
). The mxture was stlrred at, 15 room

terrp hoxiyle 182 Ya: loxwitaside oncent rated to
give a reS|due The reS|due was partitioned between
ethyl acetate and saturated sodi um hydrogen c onate
sol ution. The aqueous |ayer was extracted with ethyl
acetate (3x) followed by di nd

organi c |ayers vverﬁ co i Y0 and
concentrat ed underN uce provi de
5-{1-[ (3Y=e phenyl car oyl

-nethyl | -1H 20l - 37yl } -t hi ophene-2 20 carboxylic

acid (tetrahyso-p ry an-2-yl oxy)-am de (391rrg) as a

pal e browmn oil. LCMS (Method C): RT = 3.06

Msohution-p) §r{l-([@|~1)\16th0xy-p enylcarbamoyl)-methyl] IH-pyrazol 3-y1}-th10phene-2-

P PR ORIl R0y 15

vga@ Ogé 4B Wdith RIGEE6$BRARYREIA6§364,48 2. hknhiol)l\l Q-(tdkrhyQro-L H-pyran-2-
yDhydroxylamine  (94mg, 0.8mmol) and  O-(7-azabenzotriazol-1-yl)-N,N,.N’,N’-

“1-, A\J'

tetramethyluronium hexafluorophosphate (266mg, 0.7mmol). The mixture was stirred at
room temperature for 30 minutes, and then concentrated to give a residue. The residue was
partitioned between ethyl acetate and saturated sodium hydrogen carbonate solution. The
aqueous layer was extracted with ethyl acetate (3x) followed by dichloromethane, and the
organic layers were combined, dried (Na;SO4), and concentrated under reduced pressure,

to provide 5-{1-[(3-methoxy-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-

carboxylic acid (tetrahydro-pyran-2-yloxy)-amide (391mg) as a pale brown oil. LCMS

(Method C): R = 3.06 minutes; 457 (M+H)™.

-thiophene-2-carboxylic acid

(tetrahydro-pyran-2-vioxy)-amide
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/| OBy proceeding in a simlar manner to Reference
Exanple | (ap) but using 5-[6-(3-phenyl -

WQEe@pPLHBO NO) - pyri di n-2-yl ] -t hi ophene- 2- car boxgdT/GBaw®BAi03168
[ 200mg, O0.59mmol, Reference Exanple 6(i)] there was
pr epar ed 128
5-[6-(3-phenyl - propyl ami no) - pvri di n-2-yl ] - t hi ophene- 2
5 car boxy}teEN\aci d (tetrahydro-p r~yl oxy)-am de. LCVB
(Met hod @ RV = 3.74 mnutes; 438 (MtH)+. (a

3]d|oxol 5- Iynethyl met hyl - am no

H thi ophen car bgxyl i ¢_acj

- OMB-3 09 10

erence Exanpl e

(tetrahydro-pyran- 2-
By proceeding in a sim|
| (ap) but using 5-{6-

[ (benzo[ 1, 3] di oxol - 5-yl nethiyl - net hyl - am no) nmet hyl ] - py

RN I e I

pl% 9Ianf1n(§ 7 i-yl]-th10phene-2 carboxylic acid [200mg, 0.59mmol, Reference
Iploxol -yl met'hyl - net R{ﬂ_amnof1| methl]-pyr|d|n2
(Bephenyldp

Examplei afphthees wag Brecpalieﬁrﬁx _
o Afide - YRNI¥EIOE) €):FRT = 374

i noI|n 2- yI msthyl) 1H pyrazol -3-vll-thio
"lc’rﬁ‘L‘ &%S&éﬁﬂxyl ic acid (tetrahydro-p ry
an-2-boxy)-amde O H k N- 0O ~Do N NO 20 W

2004/ 013130 PCT/ GBZOOS/ 003168 129 By proceeding in a
(&) mi bao-ifBenrofl ! ngthyl-amieypnethyl)-pygding-yl}-

ropvlammo) pyridin-2-vl] —t}{nophene 2-

2

oxylic aC|d [418ng, 1 2nnDI Ref er ence Exanple )1
there was prepared 5-[1-(1-oxy-quinolin-2- [~y{)-1
pyrazol - 3-y )

(tetrahydrg

By proceeding in a similar manner to Reference Example 1(ap) but using 5-{6-
[(benzo[1,3]dioxol-5-ylmethyl-methyl-amino)-methyl]-pyridin-2-yl } -thiophene-2-
carboxylic acid [156mg, 0.41mmol, Reference Example 32(q)] there was prepared 5-{6-
[(benzo[1,3]dioxol-5-ylmethyl-methyl-amino)-methyl]-pyridin-2-yl} -thiophene-2-
carboxylic _acid (tetrahydro-pyran-2-yloxy)-amide. =~LCMS (Method C): Rt = 2.22

minutes; 482 (M+H)*.

(au)  5-[1-(1-Oxy-quinolin-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic __acid

(tetrahydro-pyran-2-yloxy)-amide
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5 gum which was used directly without further
purification. REFERENCE EXAMPLE 2 (a)

w®G2(02/0Mashyl - 2H pyrazol - 3-yl ) -t hi ophene- 2- car bp&E/GB2003/003168
acid and 5-(1-Methyl-I H

Ryrazol - 3-yl ) -t hi ophene- 2- carlB8xylic acid 10 H3 N OH
N\ OHHC S3 NS Oand OA mxture of

Bs-;grzr?vémm @lsvlnpil)lman@lmesi@/ IReferppasphanenle -16am dori using &-[1-(1-oxy-
and..5-( 1- net Ayl ~1 H
APPSR Araral-acyl-hiophene 3-earbgrylis sid J[4JSme, 1.2mmol,

RBef&1ceNER s RMH(E)] 3&@}6 )whd pregeaédi n3-n-dr- oxv—d&mshh-awlmathvl) 1H-
(15rrfl, 1 ). vas heat ed at refI ux for 2 hours he .
' arbog : AR amide (596mg) as a

gﬁwh%ﬂ agg@&gly ssigl o %“ﬂhw ochl oric — acid

ree t1nes ethyl acetate. The
combi ned extracts were dried over nagnesium sul fate

and then evapor at ed rg u The
resi due was subj ect ot u‘,éﬁ\éﬁ&ﬁﬂgizchroma\t ogr aphy
(%)o 9isV8 Mhe Kb B R0l 3-y ReniihBnd-2 2EFR% Y BE Ucid-and  5-(1-Methyl-1H-
-tnlopnene Z=carboxylTc acid and
ol tnex2-ghrpeoxyli ne- 2- car boxylic 20
aci d (94ny, 12% as a yellow solid. LCM5 (Method B):
RT = 1.48 mnutes; 209 (MH)+. (b)
5- (5- Hydrcmxy 5-trifl uor onet hyl -

5-di hydr d- i’soxAzo\\- 3- yl ).~ thi ophene- 2-car boxyf i acicsjH
NOoH oA8.0 25 y procag@\g\]gﬂ? i m
manner & anpl e 2(a) " but\ usi

trifluo t hyl -i soxagol - 3-y] ) -t hiop -2-carbonioril
e [Reference Exanple 7] th was WO 2004/013130
). %{d%zgp??-/@%ﬁﬁ 2ﬂ§9ra96leﬁzl)&ﬂlophene -2-carbonitrile and 5-(1-methyl-1H-

5- (5-hydroxy-5-trifl uor onmet
pyratihgiohicpbradkatbopitlot 0.dphdrmpol, Reference Example 3@]) in

sodium hydroxide solution (15ml, 1M) was heated at reflux for 2 hours. The reaction
mixture was cooled to room temperature, diluted with water, acidified with hydrochloric
acid (1M) and extracted three times with ethyl acetate. The combined extracts were dried
over magnesium sulfate and then evaporated under reduced pressure. The residue was

subjected to flash column chromatography to give a mixture of 5-(2-methyl-2 H-pyrazol-3-

yD-thiophene-2-carboxylic acid and 5-(1-methyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic
acid (94mg, 12%) as a yellow solid. LCMS (Method B): RT = 1.48 minutes; 209

(M+H)T.

(b) 5-(5-Hydroxy-5-trifluoromethyl-4.5-dihydro-isoxazol-3-yl)-thiophene-2-carboxylic

acid

F.C OH

By proceeding in a similar manner to Reference Example 2(a) but using 5-(5-

trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonitrile [Reference Example 7] there was



carboxylic acid (85nmg, 74% as a white solid. LCMS
(Method A): RT = 6.34 mnutes; 282 (MH+. 5 (c)
WG2(0dsltRYyr azol - 3-yl ) - t hi ophene- 2- car boxyl i ¢ acPdr/GBd08/003168
OH H S O By proceeding in a simlar manner to
Ref erence Exanple 2(a) but usBBg 5- (1H pyrazol - 3-
yl ) -t hi ophene-2-carbonitrile [Reference Exanple L
ptehered was pr&fEhedrogy-Oitkflyovometlgld-4.5 -dihydro-isoxazol-3 —vl)-t iophene-2-

1) -1 hi oph - 2- oxVl ( el
o R RS R st e WE Sy LEGRB (b0, Ryy e b3 minutes;
%WM) +(d) 5-( 1-Benzyl-1H Pyrazol - 3-
Fif%prhene 2-carboxylic acid OH NS1 ~ OBy
proceeding in a simlar manner to Reference Exanple
2(a) but u3| ng 5 (1- benzyl - H- 15

benzyl - 1H pyrazol - 3-yl) I\.}hl opHeng- 2- cgygpoxylic acid
(59ng, 96% as a whi .
7.98 mnutes; 285 (M
5- (1- Phenet hyI -l H Pyra
acid 1 ,\ OH 20 O By roceed| ng in
Byapmeseding iRef %H@ﬁt@a%ﬁﬁl]& ferenpp Hygm %%ut usmg 5-(1H-pyrazol-3-

hen th
R RATF =i Rsfirence Bramply 30 fefeoprBieRed s Lbnnazel
3E)qmbﬂleﬁé-®-daﬂ§d)@’lie awdas(97mg,p@a%)jas a yellow solid. LCMS (Method A): RT
5-(1- phenet hyl -1 H pyrazol - 3-yl ) -t hi ophene- 2-car boxylic
10 ﬁqlﬂrﬁl%é@gglgﬁgmlqﬂs white solid. 25 LCMS (Method A):
= 8.44 mn 299 (MrH) +. WD 2004/ 013130
PCT/ GB2003/ 003168 131 (f)

1§| g?ii %h ¥1H915x%8%’01)3 - ARy ERAS: Sxddsdyiit Bligphene- 2- ca

By proceeding in a similar manner to Reference Example 2(a) but using 5-(1-benzyl-1H-
15 pyrazol-3-yl)-thiophene-2-carbonitrile [Reference Example 8(a)] there was prepared 5-(1-
benzyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (59mg, 96%) as a white powder.

LCMS (Method A): RT = 7.98 minutes; 285 (M+H)™.

(e) 5-(1-Phenethyl-1H-Pyrazol-3-yl)-thiophene-2-carboxylic acid

@N/N\ /s\ on

20 °

By proceeding in a similar manner to Reference Example 2(a) but using 5-(1-phenethyl-

1 H-pyrazol-3-yl)-thiophene-2-carbonitrile [Reference Example 8(b)] there was prepared
5+ 1-phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (116mg, 97%) as white
solid.

25 LCMS (Method A): RT= 8.44 minutes; 299 (M+H)™.



NOH i NS O cc A solution of
5-[1-(3- phenyl - propyl ) - 1H pyrazol - 3-yl ] -t hi ophene- 2-ca

WO boniotysd e [310ny, 5 1.1mmol, Reference ExanptEBEGBE@E03168
i n sodi um hydr oxi de sol ution (10nﬂ 1M and di oxane
(5ml) was heated at 75C overniight, then 80C for a
subsequent night. The reaction mxture was cooled to
roomtenperature, diluted with water, acidified with

ydr

evapor at ed under reduced pressure t ovi de
5-[1-(3-phenyl - propyl) - 1H-pyr9n|- [ T\\10 ,OH

t hi ophene- 2- car boxyl i,.e_a | ow gum
whi ch was used tly wth i fication
(g) 5-[1 o

- (2, 3-Di hydr o- 1, 4] di oxi n-2-yl met hyl ) - 1H pyr azol -

3-yl]-thiophene-2-" carboxylic acid \ OH ON S 15 QCO
e ~ T kC ~ 3 e .
Ag%’spgbﬁleﬁ &dgr‘[% éB—%_hin}fll(pgbéﬁ);jll T ol B FRiGHRRES-RRARNR [310mg,

but usi

5 1bkmmol, Reﬁrdm@xExmﬂale] Bop imysojliutHhypdroside Ise]miyh [L0nhl, 6hend dioxane

R S T T
rhi%tuse Wk mbgfe@ tQ %8619 tgmﬁelﬁ}uréj'd?%'téa' &HHQ?‘%&H&' )161&1ﬁec210w1th hydrochloric

H pyrazol -3 -yl I - hene-2- car boxyl i c aci d

aCBl7(hy)) asl extgaeterldhres dimd; witlckthy{ mestifodTi®) corpllined gxtg@ts were then

oSSt ue? pibed Breshit %&m Vide sthiAG-PhsaspropylF Lk pygazol-3-y1-

10  thioblémepheftBoxylicCasid 83()8|n! g8 Fello¥ghly, @GHichSwadud@ directly without
2004/013130 PCT/ GB2003/ 003168 132 By proceeding in a
furtharipyrifigglitier to Ref erence Exanple 2(f) but using
5-{1-[2- (4-

(2) 5-[1-(2.3-Dihydro-benzo[1.4]dioxin-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-

carboxylic acid

~ enteae
OT\ N _—\ s

15

By proceeding in a similar manner to Reference Example 2(f) but using 5-[1-(2,3-dihydro-

benzo[1,4]dioxin-2-ylmethyl)-1 H-pyrazol-3-yl]-thiophene-2-carbonitrile [68mg,

0.21mmol, Reference Example 8(d)], and refluxing for 10 hours, there was prepared 5-[1-

(2.3-dihydro-benzo[1.41dioxin-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic _acid

20 (67mg) as a yellow solid. LCMS (Method C): RT = 3.30 minutes; 343 (M+H)™.

(h)  5-{1-[2-(4-Trifluoromethyl-phenyl)-ethyl]-1 H-pyrazol-3-yl }-thiophene-2-

carboxylic acid
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trifluoronethyl-phenyl)-ethyl]-1H pyrazol -3-yl}-thioph
ene-2-carbonitrile [142ny, O0.42mmol, Reference

wEx@apla38(e)], and heating at 100C over ni ght, P€TI6B2003/003168

was prepared 5-{

1-[2-(4-trifluoromethyl - phenyB}-ethyl |- 1H pvrazol 3 vl

} -t hi ophene-2-carboxylic acid 5 (190ng) as a '
quml@qedmghimh siedlan) seegnel tce&etfe,rewet Emplr«u%@héw usmg 5-{1-[2-(4-

| f | G
tr }ill-E 6\1}¥1§ l}yﬁzfﬁ ?atzép %}zlh% g%?gcarbolnlltglea q [142mg,
0 hZIQ’ﬂoN Refeten€ EQaIﬁ%nleESXe)@rmel&dtlﬁg ai DOGY CSO‘mnlnght IikEend) eias prepared
to ReferenceExa ( bl{t u3|n 5 (1-.

ST AR AR SRR

prepared 5-(1-benzo[ 1

L o[ ] ] mathyl h-pyra hﬁ@r%},—f—cé:rg&?v?ic acid
m nut es; 329(I\/H-|—|)+ 15 (j) 5{

1-[2(4- Tri 1 uor omet hoxy- phen
ly)-ethyl]-1H pvrazo)-3-
acid F3C, 0 NLN p-C O By\ pr. ceedlsng imta simlar
manner to Ref ezég(nc but usi ng°5 {1-[2-(4-
trifluoronetho pHeryt) - et hyl ] - 1H pyrazol -3-yl }-thi op
hene- 2-carbonitrPl e [ 238ny, 20 0. 82mmol , Reference

d, heat f 4 th
B BBPling ofF 5. g5 epeh | REPEmer By iHengh ) O fisne 501
bé&)b[lamhm%i Bl imbtniyp H%%‘E/asz%i-g%ﬂ amheﬁe@maﬂoon(taﬁorrg) as [407mg,

I ght brown solid Met hod RT = 3.
lxﬁlm(é,sRefggglcQ Elhiﬂ)lp-le S(Q) and heating at 9 oC for 4.5 hours there was prepared
= FI v

ORI A 1% NP (432mg).

oy gg@@@&@ 0181 il @@93@@@%9 N a it

[
mann ut using 5-{

ence Exan'p
1-[2-(4-fluoro-

)] 5-41-[2-(4-Trifluoromethoxy-phenyl)-ethyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxylic acid

/°\® Wm
N~ N s

By proceeding in a similar manner to Reference Example 2(f) but using 5-{1-[2-(4-

trifluoromethoxy-phenyl)-ethyl]-1 H-pyrazol-3-yl }-thiophene-2-carbonitrile [238mg,
0.82mmol, Reference Example 8(g)], and heating at 90°C for 24 hours, there was prepared
5-{1-[2-(4-trifluoromethoxy-phenyl)-ethyl]-1 H-pyrazol-3-yl } -thiophene-2-carboxylic acid

(250mg) as a light brown solid. LCMS (Method C): RT = 3.66 minutes; 383 (M+H)*.

(k) 5-41-[2-(4-Fluoro-phenyl)-ethyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic acid
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20

phenyl ) -ethyl]-1H pyrazol -3-yl }-thi ophene-2-carbonitri
le [214ng, O0.72mvl, Reference Exanple 8(h)], and
wo edouixdteag for 30 m nutes, there was prepared PCT/GB2003/003168
5-{1-[2=(4-f1 uoro-
phenyl ) - et hyl ] - 1H pyr azol - 3- yB} - t hi ophene- 2- car boxyl ic
acid (118ng) as an off-white 5 solid. LCVM5 (Meth
By proceading 81 2 Finmiap manser ©Refenened Examply 2(f) but using 5- {1 [2-(4-fluoro-

phef&f)—eg}}yéﬁgﬁg%r o}gyyh}-thl heneg %aarll? n1tr11 I[%l%n&g, q 0'72ﬁn8-f Reference

EMI@ 3@y, %@Cﬁﬁdkﬁ@ for 30 Shitiuted) tlliaa neds peepeadde 5-€hde-(4-fluoro-
Exarrpl e f but usi_ng .5- [ 1 1 phen ,I 10
] ol-3g1 : n{ltlﬁmgé as an off-white

TR R R

5-[1-(1- phenyl -et hyl -1H pyrazol -
yl ]-thi ophene-2-carboxylic acid (255rrg) as a yell ow

(tpowd s 1-(LBNEn I Mt P UHQyraASIE 3 1] -thi Sihefie-DiihftmixyRO 8cid
(MtH) +. 15 (m)
5-[1-(2- Morphol i n-4-yl
ne- 2- car boxylic acid

a simlar nmanner !!I

5-[1-(2- nor phol i o
¢t - 3-yl]-thi ophene-2-carbonitrile

4-yl -ethyl)-1Hp
[330mg, 1.11mmol, Reéference Exanple 8(j)], and

Bg %ﬁ%éegg%%ﬁﬁ%ggggﬂf mmAGUOSR e RGEE F48Sp R BPAE&Dusttigld-41-(1-phenyl-
ethybtlﬁﬂbylaidﬂ-?,}yﬂ diriophéheyl-tarbonitibgAgtAg chb B)mmpll,i Befaminde Example
8@y F“F 5 u\[Ixmbr:sgC Pctr:?%ogrss’et e(rjeI (N%(S: tplré/parevc\f gfﬁ)L(J -DIlenV ﬁwl} 1 H-pyrazol-3-

TR SR E B e it

(@%g@& 134 By proceeding in a simlar
3%%& ? I—%e erence Exanple 2(f) but using
5-[1-(tetrahydro-

(m)  5-[1-(2-Morpholin-4-yl-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid

ey

| ]-thiophe
ceeding in

O
By proceeding in a similar manner to Reference Example 2(f) but using 5-[1-(2-morpholin-
4-yl-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carbonitrile  [330mg, 1.11mmol, Reference
Example 8(j)], and heating to 90°C for 3 hours, there was prepared 5-[1-(2-morpholin-4-

yl-ethy])-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid (374mg), which was used directly

without further purification.

(n) 5-[1-(Tetrahydro-pyran-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid
n. J \
AN
S

7
dn
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pyran-2-yl methyl ) - 1H pyrazol - 3-yl | - t hi ophene- 2- car bon
trile [185ng, 0.67mmol, Reference Exanple 8(k)], and

wheatiomg3t o 90C overni ght, there was prepared PCT/GB2003/003168

(tetrahydro- pryan- 2-

nghyl ) - 1H- pyrazol - 3-y1] - thlodﬁéne 2- carboxyllc aC|d
(188ngy) as a 5 white solid. :éhhthod Cl
Biiptereeding 03 singilad) manifes )to Reference xample 2(f) but usmg , 5- [1 (tetrahydro-

p%raé%,- %%ﬂi%;&i?/}—] §?§f%ﬂoﬁ§—%f’f‘]z@uopﬁe}{el—)z-ctamo?xﬂﬂfene 2[1%@51%0)(3" b. 67mmol,

R&fetdrcphERBLHIY | SB) urmdl@amhg Aoy 900@ mvepngnp-tﬁere awioypydpared 5-[1-
c aci d nethylyester 01 Ref ey,

tetranye |\(/ﬂ88mg) as a

“%ggégﬁ%ﬂfﬁﬁkﬁé@éﬂ%%g&éf}gag%f ‘ g§§t r’ heu; ;he

tenperature, concentrated to rennve t he nethanol, and

washed with dichl oronet hane. The aqueous phase was

(d)hen 5agidichétagl-1 B ilmbd oy thipphemcpoinbak it acid

hydr ochl ori c acid, then extracted with ethyl acetate

(3x). The organi

(Na2S04), and cr

5- (2- phenet hyl - 7

t hi ophene- 2-carboxylic acid § ) as a brown oily

solid, which was used directly without further

Apﬁﬁkﬁl'recal.’ b-qP-phépexhyl-3 H-imidazol-4-y1)-thiophene-2-carboxylic acid methyl ester
Dok ,Pl_qutpene@t h@ﬁ)ﬂq %rte]ra%ﬁf l@)lge?rgﬁgat_ﬁ X)g 1@505&6@rg§d¥ lsoltu{lllog F23ml 1M)

t
a%? g}ceﬁﬁagx%)pgl S(’)Enﬂ @g§ l(n%éte(ﬁg T Ny % uRef iRy RAGRHEAIRE Svas allowed to

cbéli fd li@@lﬁnfﬂxﬂpékathﬂd- maneezmiatea- ¥ Jrembve phe meetBaredy IanxinWashed with

I
FUE NG NG O TR —

n y
h??ll(o%fﬂ&gi?o%&e@h{qeﬁ ﬁ(téaﬁegz gwt_hs ety Pll aCﬁtla%e I(13exr)1e T2hecglrr anic Phases were

comaiied, dridiD(rh@)gSODChBl ¢avietitoaded Qﬁplf):)/xde Ié'-}'(ZsphEngmvl 3H—1r¥ndazol 4-yl)-

@hﬁ%ﬁ@%&%ng?gg 2/1 glgb?\’a;nsgﬂ CT %10%%&1%%%%(? §1rectly without

further purification.

DY

(») 5-(1-Phenethyl-5-trifluoromethyl-1H-pyrazol-3-y1)-thiophene-2-carboxylic acid

By proceeding in a similar manner to Reference Example 2(f) but using 5-(1-phenethyl-5-
trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carbonitrile [125mg, 0.36mmol, Reference
Example 8(1)], and heating to 75°C for 8 hours, there was prepared 5-(1-phenethyl-5-
trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (150mg). LCMS (Method

C): R = 3.91 minutes; 365 (M").
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(a) 5-(2-Methyl-2H pyrazol -3-y
-t hi ophene-2-carbonitrile and 5-(1-nethyl-IH

w@oantd13®@ -yl )-thi ophene-2-carbonitrile H3 N PCE/GB20@BI003168
[i3C~-N S CN and 5 A solution of
5- ( 3- di met hyl ani no- acryl oyl ) -138i ophene- 2-carbonitrile
[0.70g, 3.34mml, Reference Exarrpl e 4(a)]) in ethanol
(30nml) was treat ed (O 19m,

(eﬁ 58@‘ Wiy 1HE- HE&1)\BSoheAl-8 L aldnfifld “Xﬁi&” £_(1-methyl-1H-

conc@mﬁazaltbdl)uhfd)@heﬂeeﬂumdmnﬂessure to give a mxture
of 5-(2-nethyl -

pyrazol - 3?%) t
5-(1-methyW -1 H

car boni Nf i
next stey. b)
5- (I H Pyrazol -3-yl)-thi ophe?ﬂiz carbonltrl le H-N S CN
A3>(é, 1@{1@13 {%%ﬁ!; @di@e@gﬁmd RryBp” BffophheRRLSH6RERe FOFTR! 8.34mmol,
Referdrodi Foedniplé a(ﬂ)p)omethgﬁcﬂ)XB()mt)hwamhemed Rithambthyitydidzene (0.19ml,

hanol and hydrazi

mL of
s b)) ThogatirgVEHEAAde e R 1 (GRS et Fated g0 g temperature
aﬂg@ that! Eénc%ﬁg?te@q{rfd'ef L QRICBY P8 eRCENE M RERAMEOf  5-(2-methyl-2H-

t ween et acet at e and water there was prepar ed b-
neaigl Cé;ﬁﬁm@ﬂlm IIH 1§¥0az®0g;yl)-thiophene-2-

—%%Z%ll@g (815_ B omﬁh&ﬁb\’@s Hﬁfi_g\é)%ﬂy glllvﬁ‘le next stgp = 5.90

5-(5-Trifluoronethyl-|H pyrazol -3-yl -thi ophene- 2-car bo
nitrile N HN S CN F3C A solution of
(8- (4 SA1-Pyrazolifnyly-thiophanciizearbenitrile hi ophene- 2- car boni t
rile [3.6g, 14.6mmol, Referenc anple 5(a)] in
et hanol (50mL) was treate Wlth/hy razi ne hydrate
(2ml). The 25 resul t ithgys0 ted to reflux
for 4.5 hours, allowed t ol tcroomtenperature WO
2004/ 013130 PCT/ GB2003/0 8 136 overnight, then
. . e S .
Bgfloggo%]@é&elgé quni gé ?shrg}léﬁgé k a?rz ’k&' ligefery?@e 'E%ﬁfng}é 3% but using 1.19g of
5-(3-dimethylamino-acryloyl)-thiophene-2-carbonitrile, 20ml of ethanol and hydrazine

chene-z-carbonltrlle and
fzol -3-yl)-thiop ene:r; 10/_ \

g ch was uSed di’r esyty

hydrate (0.20ml, 6.4mmol), heating the reaction mixture at reflux for 16 hours and
partitioning the reaction product between ethyl acetate and water there was prepared 5-

(1H-Pyrazol-3-yl)-thiophene-2-carbonitrile (0.80g, 89%) as a brown solid. LCMS

(Method A): RT = 5.90 minutes; 176 (M+H)™.

(©) 5-(5-Trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carbonitrile

A solution of 5-(4,4,4-trifluoro-3-oxo-butyryl)-thiophene-2-carbonitrile [3.6g, 14.6mmol,
Reference Example 5(a)] in ethanol (50ml) was treated with hydrazine hydrate (2ml). The

resulting solution was heated to reflux for 4.5 hours, allowed to cool to room temperature



washed with 1M hydrochloric acid, brine, then dried
(MgS™), and concentrated, to provide
W®G2{03/01318d¢ | uor onret hyl - | H pyrazol - 3- vl ) - t hi opheP€&F/&Be@B/003168
onitrile (2.7g). LCVM5S (Method ©: RT = 3.31 m nutes;
242 (M). 5 REFERENCE EXAMPLH34 (a)
5- (3-Di met hyl am no- acryl oyl -thiophene-2-carbonitrile
o alghChenrohcetraied tngivé a residue. The residue was dissolved i in ethyl acetate,

gﬂ?ﬁg%{]}t Mﬁéﬁﬁn %I’lg_(a?.r b BZIH,%E; | {kﬁ?l( glpg%t(]éﬁgﬁé‘rn anc? concentrated to

prcﬁi”de‘ B0l tRAL 1@%@%8109%tthﬁ)BBer(elZ-Z%onltrﬂe 2. ng) LCMS

8.27mmol). The resulting yelTow solution was heate
(IaltethY)GQ)fRT:& BOwiisutes; 240 (®d-).onwed to cool to room
tenperature and then concentrated under reduced
5 pressure. The residue was triturated with diisopropyl

et her, concentrated 5P%§&§ICE|EXMLE4 turated again

with pentane to give=5

(& mtsﬁﬂﬁ%é@l@ﬂ%ﬁﬂ&ﬂlbvﬂﬂﬂh@ﬂﬁ%ez Qobaiknei trile
(1.39, 95% as a yellTow solid. LCVM5 15 (Method A): RT

= 5.63 ninut es; 207L(el\dql—|)+ (b) /
5 (5- Hwy- 5- trifluorondt h hy& 0- i soxazol - 3-yl) -
t hi ophene-2- carbonitrile N CN. F3aC OH 20 A

sol ution of
5-(4,4,4-Trifl uoro- 3-oxo- butyryl) t hi ophene- 2- car bonit

A isbRitiod Omvacetgltﬁﬂ;ﬁﬂéﬁe 1-Babefiane e(lQ)garGDdirﬁm@)) in Wimethylformamide
et hanol Q&?v\as treated wi th hydroxy

10 ($Qrab) owas| tmart W(tbew@buwxshw(ﬁsmyﬂla la@@tqﬂtanac{ﬂ&n{M%@Ymmol) The
Sl?lﬁln egetlf %Q&Ht?{ﬁl Wak ?xg?t\é@sat %ir 8 'h?mtr eﬁ}eﬂxall bWed%o cool to room

téi‘;‘iﬁér&hﬁd At thed eonverirated uﬁd@@édu@ﬁd p(ebsu@e 'Fl&-r@ﬁfﬁ)e WaStriturated with
v/ v] indicated conpl ete_ di sappearance of the startin
hige PP cthenfonoentistedtin AbOWe S A SURHRLES g MithpepiGaRTo give 5-(G-

duGPRGaahil- Ecr@ﬁ@l)t-t 1RBLERIS S RHbATSE (g nge 95%2@19 %e%llow solid. LCMS

pressure. Ine due was dil ssolved I'n et acet at e,

15 (Rghdde): Rl Htg, eym\mesw@@mmmfh sat ur at ed sodi um
bi car bonate solution and then concentrated in vacuo.

The resi due was WO 2004/ 013130 PCT/ GB2003/ 003168
(b) 5-(5-Hydroxy-5-trifluoromethyl-4.,5-dihydro-isoxazol-3-yl)-thiophene-2-

carbonitrile

20 A solution of 5-(4,4,4-Trifluoro-3-oxo-butyryl)-thiophene-2-carbonitrile  (200mg,
0.81mmol [Reference example 5]) in ethanol (4ml) was treated with hydroxylamine
hydrochloride (56mg, 0.81mmol) and acetic acid (4ml). The resulting solution was heated
to reflux for 2 hours at which time t.l.c. analysis [ethyl acetate/petroleum ether fraction
(b.p. 40-60°C) 7:3, v/v] indicated complete disappearance of the starting material. The

25 mixture was allowed to cool to room temperature and then concentrated under reduced
pressure. The residue was dissolved in ethyl acetate, and the solution was washed with

saturated sodium bicarbonate solution and then concentrated in vacuo. The residue was
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137 subj ected to colum chromat ography on silica
eluting with 10% - 19%v/v) ethyl acetate in
w@edonolasam et her (bp 40-60C) to give PCT/GB2003/003168
5- (5- hydroxy-5-trifluoronethyl -4, 5-di hydr o-
i soxazol - 3-h) -t hi ophene-2-carlBdnitrile (162rTg, 82% as
an off-white solid. LCM5S (Method A): RT =
subjeviedds coRBs memptegwhmﬁ EifENCREX AR % - (18%(5/va gthyl acetate in

P% r@fl l.._l',l e % ox@-%ﬁtﬁ exosi %ltﬁ/hgg-!zg—i& glro%ygf’l—iq% Fgr étll1§l—4,'5:-d1hydro-

iso3BANB-y1 )L hicHRER-2-dafboAHkA Desind]i 829RY | asebh edff-Bel3olid. LCMS

10 under nitrogen was treated wth ethyl

(Methbd A()ﬂa?@eﬂa%enmﬁte@m (M-epmmol ) fol | oned by
5-acetyl t hi ophene-2-carbonitrile (2.5g, 16.5mmol). The
solution was stirred vigorously for 4 days and then
guenched by the addi%ﬁg@m%ﬁ acid (1M.
The reaction mxture et hyl acetate

(a’s}nd 5 e 42 9a1LEroPNBRE bilg Sy WaEhidRn¥ L dartinitiis t hen
dried over sodiumsulfate and then evaporated to give
5-(4,4,4-tifluoro- 3-mx0- butyryl )/
t hi ophene- 2- car boni tri | 7 as a brown

solid, which was used thou furs er Purification.

LCVS (l\/bthod C): RT = 2968 mnutes; (-ve ion) 246 (M)
REFERENCE EXAMPLE 6 (a)

AMﬁmefdnfdﬂé@ﬂﬂﬂdeéﬂioxildd-@Mlﬁg m 3rﬂmy)l)) 1ntahh3&hbﬁm&wﬂryb ather (50ml)

boxylic acid H N OH 0 A_suspension ?
ugder nitrpgeny wos dieatedyyith ﬁih}fhtaﬂzeﬂoa%t@ip ) Ofmbp He famel )} fgllowed by

T

4siahsindothed fhedche@by tienatidifi draoftyd¢dchidijc amdﬂs(llM)atTéld reagtion mixture
50C for 15 m nutes. The l}Leact ion_m xture

o cxtied Bitha AEHpIEEE P ORI IEE Bt MAERIIH Fith BEBE. then dried
oV ™8Sdium sulfate and then evaporated to give 5-(4.4.4-trifluoro-3-oxo-butyryl)-

thiophene-2-carbonitrile (4.07g, 75%) as a brown solid, which was used without further
purification. LCMS (Method C): RT = 2.68 minutes; (-ve ion) 246 (M)

REFERENCE EXAMPLE 6
(a) 5-(4-Trifluoromethyl-1H-imidazol-2-yl)-thiophene-2-carboxylic acid

/R

I!I ~ OH
WA

F,C

A suspension of 5-(4-trifluoromethyl-1H-imidazol-2-yl)-thiophene-2-carboxylic acid
methyl ester [142mg, 0.51mmol, Reference Example 9(a)] in a mixture of sodium
hydroxide solution (15ml, 2M) and ethanol (15ml) was heated to 50°C for 15 minutes. The
reaction mixture was allowed to cool to room temperature and then extracted five times

with ethyl acetate. The combined extracts were dried over magnesium sulfate and then

concentrated in vacuo to yield 35-(4-trifluoromethyl-1H-imidazol-2-yl)-thiophene-2-
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25 wth ethyl acetate. The conbi ned extracts were
dried over magnesium sul fate and then concentrated in

WO 2040131680 yi el d PCT/GB2003/003168
5-(4-trifluoromethyl-1Him dazol -2-yl)-thi ophene-2 WO
2004/ 013130 PCT/ GB2003/ 00316838138 carboxylic acid
(115ny, 85% as a pale yell ow powder. LCVS (Method A):

c®BBoxylie. @il (IHiSme 856%) 263 rakt+ypllow poyyder. LCMS (Method A): RT = 6.04

5- (3- Benzyl oxy- phenyl -thiophene-2-carboxylic acid i

nrinte2EHMSH)S. O A nmi xture of
5- (3-benzyl oxy- phenyl ) -t hi ophene- 2-car boxylic acid
ethyl ester [137ngy, O0.41nmmol, Reference Exanple

(%1( ay ] (3 -Bedn Plo¥ R P S cARD QBN 916 adid4 My,

.81 , water : , net hano ml) and
tetrahydrofuran £2m) was stirred at room tenperature
over ni ght. The on mixture was partitioned
bet ween di et hyl ¥ and water, and the 10 aqueous
phase was separat &d and-a [ Wt h dbﬁthyl
et her. The aqueous phase AC| [ 1sfng |'M
hydrochl oric acid, and they et hyl
acetate (3x). The organic phases were corbi ned,
washed with water, followed by brine, dried (MJSO),

2ARGxtEO HFERI3-BERFIoxlyOpHRh PN ithieplene - babaylliexyeip hahyl ester [137mg,
-t hi ophene-2-carboxylic acid (39ng) as a white solid

OiitenglVBefesrnceExamp eﬁlja)ggltmumh@pmﬂg n’(quphydrate (34mg, 0.8 1mmol),

- - Re j - - .
T RoSE AN LY BB abum oty s oy g
oernfyhii RieUre@ctidn mixture was partitioned between diethyl ether and water, and the
5-[1-(2-b | am no-et hyl ) - 1H .-3-yl]-thi ophene-
ague%oalﬁ (Bba(syﬁ;éysgg@r?gggﬁgfl H%s?xgégg@fr}/ {Vgé%eﬂ%dyq Ie? qu%gl?s phase was
eRg id| ddd| | W8h ethyl acetate (3x). Th
SBISHCI50, PR AE e L B iy i s 0. T

oagmicphiabes Were (cBnibiimet]) wagtedstitly wetdr, ollowesthby bengalrigd (MgSO.), and

ORGP PoRF Srr PSS 2l By PR R e a8 (39me) as o
WhHATBGA! PEMS adbdioll €)JRYe R flih@wg. sol i d which was
filtered then

() 5-[1-(2-Benzylamino-ethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid

@Vﬁ\/\N@/@\Kg >

A mixture of 5-[1-(2-benzylamino-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid

methyl ester [60mg, 0.18mmol, Reference Example 28(f)], lithium hydroxide monohydrate
(20mg, 0.48mmol), water (1.25ml) and acetonitrile (3.75ml) was stirred at room
temperature overnight. The reaction mixture was concentrated, and the residual material
was acidified with 1M hydrochloric acid to give a yellow solid which was filtered then
dried under vacuum, to provide 5-[1-(2-benzylamino-ethyl)-1H-pyrazol-3-yl]-thiophene-2~
carboxylic acid (80mg) as a yellow solid. LCMS (Method C): RT = 1.89 minutes; 328

(M+H)*.
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dri ed under vacuum to provide
5-[1-(2-benzyl am no-et hy) - 1H pvrazol - 3-yl ] -t hi ophene-2

wo 2@aniazyl i c acid (80ng) as a yellow solid. LEM3GB2003/003168
(Method C): RT = 1.89 minutes; 328 25 (MtH)+. WD
2004/ 013130 PCT/ GB2003/ 003168139139 (d)
5-(1-{3- (Cplnol|n 2£

carbox¥llc1a0|g N OH N S H O By proceedlng in a

si mi IS to Reference Exanple 6(c) but using

5-(1-{3 5 [(qU|noI|n 2-yl methyl)-am no]-p

-1H pyrazol - 3-yl ) -t hi ophene- 2- carbpn lic

ester [154ny, 0.38mmmol, S

was prepared 5- %-_3
o opy

ggui nol i n-

}- 1M pyrazol - 3-yl) - thlophene 2-car

(Method C): RT = 2.08 mnutes; 393
. : -{3-[(Benzol | 3]dioxol-5- Iny

let hyl)-am no -propyl -1H pyrazol - 3-yl) -

%{]L})?gheglnézmcar 5) %%rlr‘ﬁarﬁx%l dtoOR}#eré‘nge n%lgl @%G&ul?’yusmg 5-(1-{3-

Ph %2> S 1 & ranner
[@cﬁﬁﬂolbil-qll-lyhﬁétﬁgl) inﬁﬂo]{ﬁop)m h%pﬂaioll&.—ﬁ) ]tlndplwnelfz-&?arboxyhc acid
t
m‘;thyL e ﬁ‘é‘ﬁé» Q ﬁ?ﬁe@mq @Xa@m %Fégﬂﬂler@s‘m prepared 5-(1-43-

Alej Qllﬁ)) hénBE&r acid.

icwﬂs)(wmm) &o wdm{ﬂu&w %{g) t hi ophene- 2
carboxylic acid. LCVS ( thhod O T = 1.98 m nutes;
386 (MtH)+. (f) 5 -(1- {2 [(Benzo[l 3] di oxol -5- 1

X1) - anlnol et hyl } - 14 pyr azol - 3-

(e) 5-(1 Benzo[1.3]dioxol-5-ylmeth 1

thiophene-2-carboxvlic acid

{
0]
By proceeding in a similar manner to Reference Example 6(c) but using 5-(1-{3-

[(benzo[1,3]dioxol-5-ylmethyl)-amino]-propyl}-1 H-pyrazol-3-yl)-thiophene-2-carboxylic

acid methyl ester [152mg, 0.38mmol, Reference Example 28(h)] there was prepared 5-(1-
3-[(benzo[1.3]dioxol-5-ylmethyl i

carboxylic acid. LCMS (Method C): R = 1.98 minutes; 386 M+H)T.

® 5-(1-{2-[(Benzo[1.3]dioxol-5-ylmethyl)-amino]-ethyl}-1H-pyrazol-3-yl)-

thiophene-2-carboxvlic acid

0 {‘\II \/\N/
<O©\/ _
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20 t hi ophene-2-carboxylic acid OHNI OH S O 0 WO

2004/ 013130 PCT/ GB2003/003168 140 By proceeding in a
warehasommnner to Reference Exanple 6(c) but PGI/G$2003/003168

5-(1-{2- [(benzo [ 1, 3] dioxol-5-ylnethyl)-an noj

-ethyl} -1 H pyrazol -3 -yl)-tlhkPophene- 2- car boxylic

acid nethyl ester [154ng, O0.4mmol, Reference Exanple
Bg8piorediferie masmparepanee & Referpace] Eamplsj 6(c) but using 5-(1-{2-

d
BT 31G SatnopeaeRersiogk b s vz D iphern s seponsi
aﬁﬂ@l@éﬁ 1'e§te§[laﬁh% 0lueiol( Refehade E)(amﬁ'é 28(i1) tﬁ@remfﬁlﬁrq&red -(1-{2-

thlo hene- 2- oxylic NS(}| 1N~N
_@Q -y{~ § Mgthodoe Radi ﬂa?mmge%, ﬁ?@# nner to
Ref erence Exanple 6(c) but using 5-(1-{2-[(pyridin-
4-yl met hyl ) -am no] - et hyl } - 1H pyrazol - 3-yl ) -t hi ophene- 2
%%ear Bt Yol ePRsdif-40Rhienly eshieb]-ethiB /1Mpythz6 VBRI )-thiophene-2-

ference Exanple 28(j)] there was prepared

5- ( 1cfudokylinyadidii n- 4-

[ mat hyl ) - am no] - et hyl } - 1H pvrazol - 3-y

hiophene-z-ca

rboxylic acid. ( Met hod C)NRT:/l M I es;

329 (MrH) +. ﬁ‘aﬁ(\\ AN

5-[ 6- (3- Pheny\ - ~pr ionyl no) \ pyr/i di n-2- vl 1\t hi ophene
I

-2 car boxylic

By procqedingriamaimppioprensy taRefeeep Fraapls- o)yt veingopHesl (Pyridin-

PSRRI BB ST P AR DR et st

[137mg, 0.4mmol, Reference Example 28(j)] there was prepared 5-(1-{2-[(pyridin-4-
ylmethyl)-amino]-ethyl}-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid. LCMS (Method

H N S O To a%sol ution

C): RT = 1.48 minutes; 329 (M+H)*.

-thiophene-2-carboxylic acid

To a solution of 5-[6-(3-phenyl-propionylamino)-pyridin-2-yl]-thiophene-2-carboxylic
acid methyl ester [338mg, 0.92mmol, Reference Example 11(f)] and tetrahydrofuran
(10ml) was added potassium trimethylsilanolate (709mg, 5.5mmol). The mixture was
stirred at room temperature for 1.5 hours, concentrated, and the residue was subjected to
reverse-phase preparative HPLC using acetonitrile and water (gradient 5:95 to 5:95, v/v,

over 90 minutes) as eluent, to provide 5-[6-(3-phenyl-propionylamino)-pyridin-2-yl]-
thiophene-2-carboxylic acid (84mg). LCMS (Method C): RT = 3.49 minutes; 353

(M-+H)*.
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20 (10mM ) was added potassiumtrinmethylsilanol ate
(709ny, 5.5mmol). The m xture was stirred at room
wao esopetasure for 1.5 hours, concentrated, and PEEGB2003/003168
resi due was subjected to reverse-phase preparative
HPLC using acetonitrile and Wdter (gradient 5:95 to
5: 95, v/v over 90 mnutes) as eluent, to provide
2\ ; Y )-pyr leQ—YithdDhﬁng -2y¢arboxylic acid

thlophene 2- carboxyllc acid (84ng) LCVS (thhod O:

3.49 m npFesy 353 25 (M+H)+. WO 2004/ 013130

PCT/GBZOOS/OO 141 (i)
5-[ 6- (3- PhenyRpr8Qyl am no); : pyri di n- 2-
| y] -t hi ophene- 2- car boxy\i FHCId H \' S / OTo

a solution of
5-[6-(3- phenyl - propyl am no) -
carboxylic acid nmethyl ester (§9759)
Ref erence Exanple 28(k)] and tetrahydrofuran (10n1) 5
T?’af‘ g@l‘a9|8§j ﬁofl—zé-?g gﬁ%ﬁy'[ bl\;%)érmfﬁlﬁbj L3RRSy f-fhidstne-2-carboxylic acid

ture stirred at room tenperature
nfethyl 2ster fioalnsg, k&humol, Refednceahigample 28€k)] duad tm@ydrofuran (IOml)

VLG S e SRS RAGEE AR ES YR b 4BLO, o st

rd?)\ﬁ? I‘te ratﬁlreﬁﬂ)tr €89 hasrsCtdRBhtratéd) ARt aME @&sidue was subJected to reverse-
-p eny&d?ropylan1no -pyrldln | ]-thi ophene- 2-
Ph@ﬁl}i@pﬁh‘tweéﬂf sng n@;onlmwslck Waich fgja%ynt 3477003/ 063, v/v, over 90

n&nlﬁ%%)eﬁfeteilge)%y( E)/K Ea)ﬁ?/‘flccle -th'o hene-2-
Mﬁ@@mgg af Y INIELEE L5 ﬂl& 31\54\1mﬁutés 2.1) (W®+ O

5-{1-[ (3- net hoxy- phenyl car banoyl ) - net hyl ] - 1H pyr azol - 3
-yl}- 15 thlo hene- 2- carboxylic acid nmethyl ester

(G) 3004k 1- y-plRafleaebamoyBxmethyld-185p¥pzol-3-yl} -thiophene-2-
tetram%grqfura (10M) and water (ICn1) was added

|Ithl ttn-tydaroxt de (90ng, 2. 2mol ). The m xture was
stirred at roomtenperature for 2 hour
with 1M

ridin-2-

t hen quenched
OH

To a solution of 5-{1-[(3-methoxy-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-
thiophene-2-carboxylic acid methyl ester [300mg, 0.8mmol, Reference Example 30(f)],
tetrahydrofuran (10ml) and water (10ml), was added lithium hydroxide (90mg, 2.2mmol).
The mixture was stirred at room temperature for 2 hours, then quenched with 1M
hydrochloric acid (10ml) and concentrated to give a residue. The residue was triturated
with 1M hydrochloric acid and filtered, to provide 5-{1-[(3-methoxy-phenylcarbamoyl)-
methyl]-1 H-pyrazol-3-yl}-thiophene-2-carboxylic acid (253mg) as a white solid. LCMS

(Method C): R = 2.89 minutes; 358 (M+H)™.

&) 5-[1-(1-Oxy-quinolin-2-ylmethyl)-1H-pyrazol-3-yi}-thiophene-2-carboxylic acid
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hydrochl oric acid (10m ) and concentrated to give a
residue. The residue was triturated with 1M

whyanochiBori c acid and filtered, to provide  PCT/GB2003/003168

5-{1-[ (3- met hoxy- phenyl car banoyl ) 20
met hyl ] - 1H p3razol -3-yl }-thi obéene- 2-carboxylic acid
(253ny) as a white solid. LCMS (Method C): RT = 2.89

m nutes; 358 (M+H) +. (k) 5-f | -(1- i nol i n-2-
l'y_met hyl ) - 1H Ryr azol\-+3-yl h Rylic
acid WO 2004/ 013130 PCEL 31687142\ O OH N N S
O By proceedi ner to Refgrence

Exanple 6(c) b 5[ 1- (1- oxy-

qui nol i n- 2- yl metthy/ pyrazol - 3-yl ] -t hi ophene-2-carb
oxylic acid nethyl ester [700ng, O0.1.92mmol,

Byebeicesting Exan”ﬁhﬂlai(ﬁ(ma:ﬂ td RefeeerwasExpmaparcéc) but using 5-[1-(1-oxy-

iy g o oAl B Ssashonul erid mey eser [700mg

a t dig 2-
O(mﬁ%%f?ig%l §§% é(’mb xa'}x%&% F%E E%he&w%ggﬁeﬁred R F(Ro®Rquinolin-2
vﬁnéﬁvmlifﬂovmmlthvl] -thmohameﬂ—e‘cﬁm}mhctdmdo«ﬁa@mg) 2s g avhitersplid. LCMS
rile N/ S CN 10 F3C A solution of
(Me(tlsldr@)ﬂﬁquéthmﬂtea,o?rSQrfMﬂ? -4, 5-di hydro-i soxazol - 3-

yl ) -thi ophene-2- carbonitrile [168ng, 0.64mmol,

Ref erence exanple 4(b)]) in anhydrous dichl oronet hane

(10mM), under nitrog i nmol ecul ar

sieves and 1, 8- di azgmle N E. . l}th e?-?-ene (0.1m,

(8) 67 rfr-Triflidremeibyi-inoraxwd S -ylefHioptede-Parart®nitale s 15 and

t hen the dichl oronet hane was evaporated and the

resi due was resuspended i di chl of\oet hane. The

m xture was refluxed for 2§ S en filtered.

The filtrate was conceratjed i vaci® and the

resi due was subjected to sh col um chr onat ogr aphy

on silica eluting wgh'10% - 30% (v/v) ethyl acetate

|n petrol eum ether frattion (b.p. 40-60C) to yield

t ; fﬁ]uﬁ{) go @O(@q{?}%(;xg' LS W&r\rlﬁ'ﬁh 13,5t tcﬂhygf@ 18085451 %33;12 18fophene-2-

e SO
cA)bonﬁlﬂfle:[l@SBig, frioAmned,; R%Fencﬂmmwﬂﬁdﬂms dlchloromethane

(10ml), wunder nitrogen, was treated with molecular sieves and 1,8-

diazabicyclo[5.4.0Jundec-7-ene (0.1ml, 0.67mmol). The mixture was refluxed for 2 hours
and then the dichloromethane was evaporated and the residue was resuspended in
dichloroethane. The mixture was refluxed for 2.5 days and then filtered. The filtrate was
concentrated in vacuo and the residue was subjected to flash column chromatography on
silica eluting with 10% - 30% (v/v) ethyl acetate in petroleum ether fraction (b.p. 40-60°C)
to yield 5-(5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonitrile (136mg, 87%) as a
white solid. LCMS (Method A): RT = 9.83 minutes; 337.

REFERENCE EXAMPLE 8
(a) 5-(1-Benzyl-1 H-pyrazol-3-yl)-thiophene-2-carbonitrile
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(a)

5- (1-Benzyl - 1H pyrazol - 3-yl ) t hi ophen-2-carbonitrile WO
wQeom13130 PCT/ GB2003/ 003168 143 N/ N S QGNCHRGB2003/003168

sol ution of

5- (1H pyrazol - 3-yl ) -t hi ophend43-carbonitrile [98ny,

0. 55mmol, Reference Exanple 3(b)]) in toluene (6nml)

was treated with potassi um hydroxi 25mg, 0. 44mol ),
pot assi um car bonate (61ng .
t et r abut yl anmoni um, iy A sur 423mFN 5

0. 066mmol ) and ben ¢hl ori
m xture was reflu gderni ght after which t.l.c
(ethyl acetate 3:2 p troI eum et her, bp 40-60Q)

A SR B 7 RORES SR Yo BB EAGIRE . g5l Roferenc
ERaBpIEmsyh)]) ne®lucad @(ﬁﬂl)&ﬁh@ tiehRd Rvidd pﬂt%sm hydbkids €25rh@r0.44mmol),
a further 40 hours. The reaction mxture was _filtered

paisesivHecarbaaiu €0 s hddnaeDwitetrrbubylanamenturm 8ydgaen seldpte (23mg,
fdégt o far?cp %ed*nz‘ﬁ Ig hid8ae :f?é lﬁi 6%61%19%); nl(}{e%&?lﬁje nwé’sal%pﬁxed overnight

resi was pa

aﬁ&dwﬂiﬁzhﬁec (Eey] abite IR HES01VEN RtIRE Y 40- GOPG%ﬁﬁ’dlbehed the presence of
organi ¢ phase was dried over sodiumsulfate and then

rmnmgt starting matenalc dofurthige abquad é)fmﬁ‘@ay}cthm €16} b 6@amol) was
h t h .8
R, S AR LA o

HRreAQEN thPre¥idak tvas WakHeddORM toluene. The combined ﬁltrate and washings were
I I pyrazol -3-yl)-thi ophene-2-carbonitrile (6

ca@ceatrgﬁéﬁ o que\and the resigue @%p@mpﬁ%b%\jveelm‘fhﬂ a@eta@/gnd brine. The

Tt PR
cbﬁcfenﬂatedNn v@NucBYTliH ogde gjrmilct wal s&bjgbﬂear‘to reahumer cMmatography on
Ref er ence Exa 8 ut usi ng 2- br hyl

spiA Zhe g ayith %(?kij"/é’é tsﬁ(hari;aqeﬁ?ée PeRetol e ?}}q@dfg%cﬁmfl &b- 80‘#%91 C) to yield

LihidpBed- E‘Eéﬂggmtﬂet(@&%?S%%) 1¢% yellow powder.

act’ion . p.
14918 QlaktHJAeA B RYES 9. 7R iiRB8 D66 (M+H)H
5- (1%enet hfyel -1 H pyrazol - 3- yl() th)l ophene 2-carbonitri

le (118ny, 89% as a white solid. LCM5S (Method A): RT

(761, 0.66mmol). The

= 10.14 mnutes; 280 (MtH) +
® ] M@Mﬁg@@&m&neé-cmbonmﬂe
IyI] t hi ophene-2-carbonitrile WO 200 3130
PCT/ GB2003/ 00316 NSCN y

S CN

By proceeding in a similar manner to Reference Example 8(a) but using 2-bromoethyl
benzene and subjecting the reaction product to column chromatography on silica eluting
with 7.5% - 12% (v/v) ethyl acetate in petroleum ether fraction (b.p. 40-60°C) there was
prepared 5-(1-phenethyl-1H-pyrazol-3-yl)-thiophene-2-carbonitrile (118mg, 89%) as a

white solid. LCMS (Method A): RT = 10.14 minutes; 280 (M+H)™.

(©) 5-[1-(3-Phenyl-propyl)-1H-pyrazol-3-yl]-thiophene-2-carbonitrile
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To a m xture of
5- (1H pyrazol - 3-yl ) -t hi ophene-2-carbonitrile [244ny,
wa:2®90mBg Reference Exanple 3(b)], potassi unPCT/GB2003/003168
carbonate (25ng, 0.44mmol) and N, N- di net hyl f ori nam de
(7m) was added 1-brono- 3- phdﬁﬂlpropane (3201Al,
2.lmol). The 5 resulting m xture was heated to 75C
and stirred overnight. The reaction re was
allowed to cool to roomte ueraN re ncentrat ed
in vacuo to give a res
partitioned bet yé et hyl
organi c |ayer wa ol ated, and the aqueous phase was
washed with ethy_gfetate (2x). The organi c phases
were conbi ned and concentrated, then subjected to
Tol asmnbahltd:mfchSr@mﬂpmmﬂFﬂqyl)amoﬁhéﬂemcarbdnﬁgﬂa mébdfmgg e 1.39mmol,

10 of pentane and ethyl acetate (gradi to 1:1,
Refepsncgs Examamle | 3(®)lpr Botpgsams - cpcbo eatﬁhégrﬁ]mg, A4mmol) ~ and  N,N-

SR M5 kMo PR EAILIGEA. 21me.
refsurtirfgl ﬁﬂ&ttuténwai tpatbd [td 7(59C and stlrred overnight. The reaction mlxture was

- Di hydro- benzo[ 1, 4l di oxi n-2-yl net hyl ) - 1H pyrazol - 3-y
a]lo‘{vﬁﬂ gbﬁ@ﬁéogoorgge@ggqggﬁq: and |cgnqqntr5teq§\| in gagyq t0181veHa rg§1due which

V\%_Q gfﬁi %ﬁ“gﬁé%id bftW?e)n etmfl acF]tg%eeanéi V(\:/%ltsrborl]lletorr%ﬁn {ager was isolated, and

tiie e pha@fwas enasled Fitla mﬂxlyba®(atb¢ [2x)i Tibd @igasn @h@s‘éﬂwv)ere combined

aﬁ@?g&%&%ﬁggﬁ Hﬁ:ﬁ) eg:ttel%;frfglr% h dr oxi,de gtoglnghy on sﬂ'lca u3121g a mixture
of ﬁéﬁt%péjﬁﬁfd ARVRRLGR RYSEea9n ﬁ)ui fla{,/e) é@é{’(&t t%Q)rowde 5-[1-(3-phenyl-

0. 07 3nnDI and 2- brononethyl-l behzodi oxane (316nT,
) 3 hiephe yautiked (S@m@flwhlchomag4used directly
h IIo btdc[aﬁo cool to roomtenperature, then
er%‘ﬁ( resi due was washed with tol uene.
The conblned filtrate and washi ngs were concentr at ed

in vacuo and the residue was partitioned between
(& hy5-He@s3Dihysrerbprzohb4]diuxin-2idmethyDaldI-pygazel-3-yl]-thiophene-2-

separ e organi c phase was dried (Na2SO»4), and
—%%ﬁ%%%#% ated in vacuo. 25 The crude product was

subjected to flash colum chromatogra

using ethyl acetate and petrol,

(b.p. 40-60C) (6:4, vi®)_aé eNuent

2004/ 013130 PCT/ 82603/ 003168

(2, 3-di hydr o- ben \4] di,oxi n- 2-

1~yl)-1H pyrazol =0hi ophene-2-carbonitrile as an

oil. LCVMS (Method O : RT = 3.79 mnutes; 324 ( M+tH) +.

A solution of 5-(1H-pyrazol-3-yl)-thiophene-2-carbonitrile [82mg, 0.46mmol, Reference

acet and water. The

on silica

fovictle 5-L1 WO

Example 3(b)]) in toluene (7ml) was treated with potassium hydroxide (29mg, 0.51mmol),
potassium carbonate (71mg, 0.51mmol), tetrabutylammonium hydrogen sulfate (25mg,
0.073mmol) and 2-bromomethyl-1,4-benzodioxane (316mg, 1.38mmol). The mixture was
heated to reflux for 24 hours, allowed to cool to room temperature, then filtered, and the
residue was washed with toluene. The combined filtrate and washings were concentrated in
vacuo and the residue was partitioned between ethyl acetate and brine. The two phases
were separated; the organic phase was dried (Na;SOy), and then concentrated in vacuo.
The crude product was subjected to flash column chromatography on silica using ethyl

acetate and petroleum ether fraction (b.p. 40-60°C) (6:4, v/v) as eluent, to provide 5-[1-
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(e) 5-{
1-12-(4-Trifluoronethl-phenyl)-ethyl]-1H pyrazol - 3-.
wo »eotthiaphene-2- 5 carbonitrile F3C N S CN To BCHGBRWBM03168
of 5-(1H pyrazol-3-yl)-thiophene-2-carbonitrile
[400mg, 2.28mml, Reference E%%nple 3(b)], potassium

car bonate (666 ) 4 8mm|) and N, N- di net hylfor mam de
1 Rzl dd Rosnplaating il F-pygazel-3-yl]-thiophene-2-carbonitrile  as

2-(4-1 I n 10, et ter (612ny,
WIYITS (%éhqﬁﬂéhwﬁﬁ ngh&%'t'%‘ M Qid to 70C and
stirred overnight. The reaction mxture was t hen
guenched in water, and extracted with ethyl acetate.
(@he @-gpM-¢4-Teasronashydphedyl{-MaSIH-peRRCIENy ath@fbheRd ol
then subjected to flash columm chromat ography using a
m xt $AEOsHtrila | ohexane and ethyl acetate (3:1, v/v) as
el uent, to provide
5- [ 1- ( 3- pheny| F8+apx LH pyrazolg3-yl J£ t Ay
rbonitrile 15 (148 whi cf~wes | o §
W t hout further pur ¢
5- (1- Benzo[ 1, 3] di oxol - 5-yl met hyl pyrazol -3-yl)-thio
ene b 00 of
@(%I—I—%?@gézoﬁp 55 llﬁ’ly ﬁHOl %Ign)%lﬁo carb %gﬁr;g?fl fy[g%génlgg 2.28mmol,
Ref&snem| ExarﬁﬁleRe?(b)]enqaeta&ampl cmrlﬁiiﬂa)e] (6166n@ssi4L81mmol) and N,N-

56 IoEa AR Pt e e ReRlBicincaT artbstuorometis1-pheny1)-

e@}%@ Qe (642482 BInmdEThE §é§Lﬂt‘irYgg milkobbdI s iRateReRt #6Pd Qnd stirred

and stirred overni ght . he Teaction m xture was
cavetroghed Th@ rcmbllontmlmm@ mmeth@e rquenehedamdweioncent exitagtbd with ethyl
n

St e e ielined SRy Grastlih EPaaRpletc nd e subjected to lash

cONGa lcﬁrdnﬂa)f@g‘raﬂlﬁsusaﬁ |a&ﬁix@1§1@d)f ?’&ﬂ)h&ﬂeﬁleaﬁide@tﬁijl Base (3:1, v/v) as
was washed w th eth acet ate he conbi ned organic

orab e s teve EOHER c elr agol-2r v thipmhene-2-carbonitrile

ophene- 2-ca

(?@%“@}"Whgﬁ%‘%?éﬁﬁg%ﬁm gl ciclnesene

50:50, v/v) as eluent, WO 2004/013130

MO Od
ne- 2- carbonltrlle (704ng)
wi t hout further purlflcatlon

.

To a mixture of 5-(1H-pyrazol-3-yl)-thiophene-2-carbonitrile [500mg, 2.85mmol,

Reference Example 3(b)], potassium carbonate (800mg, 5.8mmol) and N,N-
dimethylformamide (20ml) was added 5-bromomethyl-benzo[l,3]dioxole (900mg,
4.2mmol). The resulting mixture was heated to 75°C and stirred overnight. The reaction
mixture was allowed to cool to room temperature and concentrated in vacuo to give a
residue, which was then partitioned between ethyl acetate and water. The organic layer was
isolated, and the aqueous phase was washed with ethyl acetate. The combined organic
phases were concentrated, and subjected to flash column chromatography using a mixture

of cyclohexane and ethyl acetate (gradient 100:0 to 95:5 to 80:20 to 50:50, v/v) as eluent,



(9) 5-{
1-12-(4-Trifluoromet hoxy-phenyl)-ethyll-IH pyrazol-3-y
wo 200hiocqabene- 2- 5 carbonitrile F CN To a m xtRCEGB2003/003168
5- (1H pyrazol - 3-yl ) -t hi ophene-2-carbonitrile [250ny,
1.42mmol, Reference Exanple Bfth)], potassium
carbonat e (315rrg 2. 28mm| ) and N, N
teli peahdd f i g nethd ddfpyrarelahel tihibphéne-2-carbonitrile

4z t|f| u tho 10 en t hyl ester
2B SHOBAIE e w%?trrﬁﬁ AT e heat ed to
75C and stirred for 24 hours. The reaction m xture

was allowed to cool to roomte erature and
(ﬁbncénﬂr[:ﬂ-(ﬁldTﬂﬂu HENGHIOXH-Hc §

d in ethyl acetate washed W|th vvater
> (3x )—h’f%crﬁiﬁc{rl\%ed by brine, then dried (Na2S&4),

concentrated and sub ed to flash col
chr omat ogr aph oft [ e and
pet rol eum et Fef frad 5 AD.

70:30 to 15:85, v/v) as
trifl uoronmet hoxy-phenyl
Toethymjixthtd pyfi a0l H- @ymlzbl—}lyl)ahimphmea-cabbnﬁmdﬂbr i[280mg, 1.42mmol,

[{egﬂpﬂn%) ]?)ﬁe)m%sf (3%% pota sium carbonatg r& rrtlge,s 2. 2386mmol) and N,N-
AmbERyFdnidnvis 0(1@%5‘3/\%5 e&d@lﬁh] rrﬂe’fﬁaﬁé@’uﬁ%ﬁ 3 12- ﬂﬁBFomethoxy-

ne-2-carbonitrrl To a m xture
10 pheifylHethyt as_wt ((aomg), ztzﬁmphléniéhemsattbaammmweew@ssbw to 75°C and
SSi,um

Ex
shirfE ot bowso The TR oy S, Her eliowBS A ERU Pupr temperature and
coA&dntratédsn dgelRcdo Jgn(e?a RE@IBEIH¥Ykidde Whi@TsSo1PEIARMAEG acetate, washed

(566mg, 3.4mol). The resulting m xture was heated to

vgtcwake (3x), deldeivesl, by firight therrrfbl et Bn, pongeniratad endygybjected to
a?ﬁ%oﬂl nglﬁglqlal[ % ec{n Qﬂga &Bgld?c\’%ag%&?& Sgtli]glgum ether fraction

ne or ga

15 (B@ncantS(D?ﬂ)quraaleﬂt t?ﬁ)efﬂ) StUleé!X‘Sedv/lvp 4d afientolteinprovide 5-{1-[2-(4-
c rorratography uJ|[n a mxture of cycl ohexa e and

Iur ethI] az0l -3 -yl
LZQM%&B{?Q??EI inpes: %( 013130
PCT/ GB2003/ 003168 147 (i) 5-
- (1- Phenyl - et hyl ) - 1H pyrazol - 3 yI 'l -thi ophene-2-carbon

(hy ri 1{1-R-(NFlubSrdsbhenyl)-ethyl]-1 H-pyrazol-3-yl } -thiophene-2-carbonitrile

N N s CN
20 —

To a mixture of 5-(1H-pyrazol-3-yl)-thiophene-2-carbonitrile [300mg, 1.72mmol,
Reference Example 3(b)], potassium carbonate (500mg, 3.6mmol) and NN-
dimethylformamide (4ml) was added 1-(2-bromoethyl)-4-fluoro-benzene (566mg,
3.4mmol). The resulting mixture was heated to 80°C and stirred overnight. The reaction

25 mixture was then quenched in water and extracted with diethyl ether. The organic layer
was dried (MgSO,), concentrated, and then subjected to flash column chromatography
using a mixture of cyclohexane and ethyl acetate (8:2, v/v) as eluent, to provide 5-{1-[2-(4-
fluoro-phenyl)-ethyl]-1 H-pyrazol-3-yl}-thiophene-2-carbonitrile.




10

15

20

25

To a m xture of
5- (1H pyrazol - 3-yl ) -thi ophene-2-carbonitrile [500ny,
wQ2®8énmBg Reference Exanple 3(b)], potassi unPCT/GB2003/003168
carbonate (820ny, 5.72mmvol) and NN 5
di met hyl f or mami de (5ml) was abftfed
(1- bronoet hyI ) benzenle (582rrg, 3.15mmmol ). The resul ting

xt Wrid-aRhenxh &y B} Angdyditiippkencfoearfoiiies. The
reactlon m Xt ure was c-ncentrated vacuo and then
partitioned between diethyl d \water. The

organic |ayer was separ % ,

concentrated, and to Plash colum

chr omat ogr aphy usi\g a jm xtu of cycl ohexane and

ethyl acetate (graciest 100:0 to 80:20, 10 v/v) as

el uent, to provide

T [d- fixipieenofl ) 5-UH-pyraadled-yB-titlophére-Dpibosite c 4500mg,t r2.86mmol,
| le (37 (]

f?rrsn %&ﬂ%ﬂ‘i%l 33@3)}: YIRSV ) SHROPRF af¥0mesy |1 13mnghhend  NN-
RSBy G RRARNIE N(sh) wa  added T‘b‘%orh’oéhﬁ%e]éen-go(5%2H1gxt3uf59mmol) The
of 5 (1H pyrazol -3-yl )-t hi ophene 2-carbonitril

r{:sd.ﬂtﬁr@mlﬂu%m heatedRef 80 herd Bsimep e 8hbyis, Tbc)neaseonu mixture was

ccégg ? gdg%cgg%d ﬂ1 %é)ggtﬁ%%ﬂeg &eﬁ&ﬁe?rfhgtbﬁetp%/f an%r mater dﬁac organic
15068 R bl a8, cfr@éQMgS@%Afé(mE@ht}atedr hadr g sub eted Ttﬁ flash column

m Xt ure was heated to 75C and stirred overnw?
cheqreatd@rppl wiing e migtyreatf cywlolicxase eod kthybacetas gradient 100:0 to 80:20,

Vr/@ er gﬁtm l%gl‘fe : S o : LV iyt Z -yl i.ODhﬁ:ne 2-carbonitrile
(3zehg@t e and water. The organic |layer was separat ed

concentrated, and then subjected to flash colum
chromat ography using a m xture of pentane and et hyl

(@cet 8- QORI AU A1)k 1Y AniBh B Yk bort Bile

[1-(2-norpholin-4.acethyl)-|H pyraz

-2-carbonitrile ¢340ny). 25 (k)N
5- 1- (Tetrahydrog%f/ao\z/h ) -1
hene- 2- carbonitril 2004/ 0

148 ,N O NS CN To a m xture of
T (d Hopytoeez odf- 35-y]|P}~pymzolphebehﬁ>phateb2mmfophﬂtrele[ 200mgg, 2.28mmol,

PR, BB O AT S U D rommon) and
cﬁﬂne%hynuhﬁa@maam(d 8mi )L Owhg M‘&i%dadﬂ?ﬂchloroethyl)morphohne hydrochloride
(br ononet hﬁ )rt et rahydr o- 2H-pyran (264
e

@1t grmmplie The st iaguitore iee hoisd Kude ke aabsHod owsenight, The
rngc]ltlofl %1 x{u% w%§ r’:lﬁ? iy to coIB to [Soff temop%ra% ta#lﬁ hPoncentrated to give a
al'"owe 0

O COoOo room nperature an
redee Mheatsdud ovagipufitidned between ethyl acetate and water. The organic layer

0 PCT/ GB2003/ 003168

was separated, concentrated, and then subjected to flash column chromatography using a
mixture of pentane and ethyl acetate (gradient 80:20 to 0:100, v/v) as eluent, to provide 5-
[1-(2-morpholin-4-yl-ethyl)-1 H-pyrazol-3-yl]-thiophene-2-carbonitrile (340mg).

(k)  5-[1-(Tetrahydro-pyran-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carbonitrile
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resi due. The residue was partitioned between et hyl

acetate and water. The organic |ayer was separated,
woer®hedish t h brine, dried (Na2SO4), concentr at BC/GBR@3/003168

then subjected to flash colum chromatography using a

m xture of petrol eum ether fad8ion (b.p. 40-60C 10

and ethyl acetate (85:15, v/v) as eluent, to provide

5-[I-(tetrahydro_p ry an-2-.

pyrazol - 3-yl I -t hi ophene-

(Method ©: RT = 2,9

5- (1- Phenet hyl - 5-

hene- 2-carbonitril

m xture of

Bt PP b P B el AR SR 8.1 3mmol,

Refitrassi Hraogpl®0A@)E (BEBspm ScafBomand ) (203chgN, N-47mmol) and NN-

d?rﬁ@qﬁxtﬂg%{@?rﬁ&? ;76 g%bé ﬁgas)( s@@% iq@?gﬁ%ﬁhylﬁeﬁfﬂ@dm-2H-pyran (264meg,
1(%515.”’9h@1rﬁ§uﬁfn% Wase 48 dhehRd A8 R 28d it for 28 hours. The

overni ght. The reaction m xture was 20 concentrated in
reegtiom misine: wheallegiddweogkvamatedmpasitwa speé tibadconpentrated to give a

SoEnths 388aly b P Rumebbulhbh PG iR SRASEAH T8 breanic tayer
V¥ Gephigéangadind ®ithWrindC atiad eNaSRY @certiBd ah 1B& Subjected to

v/iv,  over 30 mnutes) as eluent, to provide i o
figsl{ ¢olpmarcdremptography fking raombithrgl of ety eibeirpetjont (i 40-60°C)

aﬁg g{lﬁ?fﬁéﬁaﬁa?é gf%n % Q@%ﬁ%W&f—%ﬁr%V%r(? -)pifragza-ﬁmethvl)— 1H-

pOrazét-3ki ]t thispheeer-bybohittile NR0BaE). 1AME) Mdth@p 0§NRT2= 282 minutes;
boxylic acid nmethyl ester WD 2004/013130

2PET, 903/ 003168 149 H N\ O- S NO F3CTo a

soluti on of sodiumacetate (1.2g, 13.9mol) in water

(15m ) was added 1, 1 -dibrono- 3,3,3-trifluoroacetone

(§0. 8%%%%1%%%%%@thﬂg&gmte %’l-rlleﬁl%lrgzioﬁ]—% —Vrii)-ﬁltigtgh%ngﬁg’carbonitrile

eat ed
n. 0\
©\/\N/ N g7 ON

201nmg). LCMS
274 ¢WHE (1)

| - 1H pyrazol - 3-yl -t hi op
S CN 15 F3C To a

0--~N'l

F.C

To a mixture of 5-(5-trifluoromethyl-1H-pyrazol-3-yl)-thiophene-2-carbonitrile [532mg,
2.2mmol, Reference Example 3(c)], potassium carbonate (820mg, 5.72mmol) and N,N-
dimethylformamide (7ml) was added (1-bromoethyl)benzene (511mg, 2.76mmol). The
resulting mixture was heated to 75°C and stirred overnight. The reaction mixture was
concentrated in vacuo, and the residue generated was suspended in ethanol and filtered.
The filtrate was concentrated and subjected to flash column using a mixture of
cyclohexane and ethyl acetate (gradient 100:0 to 95:5, v/v, over 30 minutes) as eluent, to
provide 5-(1-phenethyl-5-trifluoromethyl-1 H-pyrazol-3-yl)-thiophene-2-carbonitrile
(142mg). LCMS (Method C): R = 4.44 minutes.

REFERENCE EXAMPLE 9
(@) 5-(4-Trifluoromethyl-1H-imidazol-2-y1)-thiophene-2-carboxylic acid methyl ester
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for 45 mnutes. The solution was cooled to 0C and
5-fornyl -t hi ophene-2-carboxylic acid 5 nmethyl ester

W@ 20034131301. 92mmmol ) i n net hanol (20nl) was addeRCT/GB2003/003168

foll owed by conc. annoniun1h¥droxide sol ution (25n)
and the solution was all owed warmto room
tenperature overnight. The reaction m xture was
concentrated and the agueous Wﬁ%r extract ed
three tinmes with ethyl ~ned organic
phase was evaporated apd / roduct was
purified by colum chr ffogr aphy ongesilica eluting
with 10% v/v 10 ethyl/acetate in dichloromethane to
yield 5-(4- trifluoroﬁethyl-lFLinidazoI 2-yl) -

’Itohei ?cﬁ&?c}heofz SO ﬁﬁm‘? gc):(égt gl B&, %'\%g%&l?%b{l b /& g&l&%@a% alligt%ds/? 1-dibromo-

3I’B Bl-lﬂltiﬂgoro%Yorl(eMﬁ@Oml RE?&RW&(EMELEU&@ ndisturé@)vas heated to 80°C
1 Benzyl oxy-
for ‘{lﬁagma%qs Télﬁ;ﬁp]mloﬁu%aérr@ﬁ@dzo Q2 vad yrfosmgkthipphergryicarboxylic acid

0; O f
BBy a8t so Py meal obnaRu b 0l e =ddsd lpwgd by cone
apshariup2hdrgxide SoRdiono@ > mBe fet d’mca)lﬁxm‘rp\}ae a]]B(Na)l]tp warm to room

t Ot aSSI Y car% E\L ¢ %(ﬁ‘gﬁe”r?ﬁ)éétu‘é?dz \dsg%ngorg’lé%f?%?gdzg’@r'}%%@ﬁ?w residue was

e‘?&rQ&Ed (}g’l:@ timed WABERYD acethRe ThE THhibidRE di%éﬁlé‘g 88vas evaporated and
heated to 70C and stirred overnight. The reaction

the stude @ravhst was pamiel by celooin dhmomdo_gnaphyrpe rsgltca rebutaagdwith 10% v/v

oncentrated ijp.,vacuo,to give a. resi e V\,hlc .
e P (o GBERERe oty Fioh bl S Fpidazol-2-y)-
tRioPRHeC)-LAYSE v Ivagid SRR @Gter AN g, e MphlB yH‘I'bw owder. LCMS
hydrochloric acid, dried (MgSO4), an concentrate to
(Meﬂﬁ)daAyeRT@W%ImmuﬁeS WMI'H)_‘V\@S treated with pentane
and all owed to stand overni ght. The supernatent was
decanted and the remaining residue was dried, to

provide 5-[1-(2-benzy| 004/ 013130
PCT/ GB2003/ 003168 1%&@%%&&%@1

@)v r azsnh- @-BeizyldXyORRANG 725G RO -lt}ﬁoﬁféheth@&MJvh@sta%fd methyl
( ng) as a viscous yellTow oil. CME (Method C): RT

= 3. &teni nut es; 343 (MrH) +. (b)
5-(1- Pent -4-yny| -1 H pyrazol -3-yl-thio e- 2- car boxyl i
c

aci d net hyl er CNY S 0-,
@VO\/\N N
o

To a mixture of 5-(1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester [250mg,

1.20mmol, Reference Example 12(a)], potassium carbonate (330mg, 2.39mmol) and N,N-
dimethylformamide (5ml) was added benzyl 2-bromoethyl ether (210ul, 1.33mmol). The
resulting mixture was heated to 70°C and stirred overnight. The reaction mixture was
allowed to cool to room temperature and concentrated in vacuo to give a residue, which
was then partitioned between ethyl acetate and water. The organic layer was isolated, and
washed with 1M hydrochloric acid, dried (MgSO,), and concentrated to give a yellow oil.
The oil was treated with pentane and allowed to stand overnight. The supernatent was

decanted and the remaining residue was dried, to provide 5-[1-(2-benzyloxy-ethyl)-1H-
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O 5 To a m xture of
5-(1H pyrazol - 3-yl ) -t hi ophene- 2-car boxylic acid net hyl
we@2i0e01186ny, O0.31mmol, Reference Exanpl e 12(B)71/GB2003/003168
pot assi um car bonate (150ng, 1.09mmvl) and N, N
di met hyl for mani de (2ml) was aldded 5-chl oro-1 -pentyne
(46rrg 0.45mml ). The resulting mxture was heated to
aeplahal 1shiophent-2¢ cpg i mn.u athvl( cstal )(3§\Q(Qg)amj@dflchus yellow oil.
the reaction 10 m x whi ch was al lowed to stir for
LEMS (Mggrod $0): Rﬂhu@§§HB€W6%Q4%éNH§Dpoured onto Isolute
HW N cartridges. The cartridges were washed with
di et hyl ether, then dichl oronet hane and net hanol

($)°0: 5Qi1 iy )ﬁhvrﬁﬂqil-}ttk\@aio?-%Us‘ﬂ—tﬁ?@pﬁ%hbl@fﬂaﬂy@&hc acid methyl ester
Concentrat ed, to provide
-3- y| ) -

5-(1-pent-4- ynyI -| H pyrazol phene 2- car boxyl

ic acid methyl ester. LCMS 0--3.25
m nutes; 275 (MtH) # (cXN 5-
1- (3- Phenyl - al -1H Ryraz [ ene- 2- car box

ylic acid methyl ester , N ISO By proceeding in a

"I%' H‘rhﬁ&ur@aﬁngf IH%yE@EdF-B v thispiRaBecaliixRlic idld Wedig ester [65meg,
razol - -thlophene 2-carboxylic acid

OF@WW sfesencp E@i@gipl@lmmmassuwn spbapee £kme.d .Q%uapl) and NN-
gg‘?%m i GTY}(I%B SR ﬁgﬁeéﬁ %;o-?-ﬁég% (AGmé,rb?iﬁn%ﬁ. The resulting

n}ﬁ)(fu@é Qlas Bedtéd td BOQRD B thﬂcdl@\i’eb@ghi iWat&C(ZﬂnlDTB\fab aH&’ed to the reaction
ester. LCVM5 (Method O): RT = m nut es;

n(umﬁwh]@}g )W@_ ?HQV(@]_ %gﬁof@};m Q,B’ghe)ﬂ pkmwtteézlaqfogg: being poured onto

OB A T SRR g e

dichdrBinefitane andl integhanol €0si O;nVV\a[ amhﬁnaesmmg?e]ﬁlemew&concentrated to
1

DyPYidg s A-% ene-2-carboxyli \.u'-y, methyl ester.
&S mlthod@ RI:I&Q 9 95 '%ffﬁﬁﬁ's@ﬁ?(mﬂl)

(©) 5-[1-(3-Phenyl-allyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester

(o}
o Yo

By proceeding in a similar manner to Reference Example 10(b) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [65mg, 0.31mmol, Reference Example 12(a)]
and cinnamyl bromide (89mg, 0.45mmol), there was prepared 5-[1-(3-phenyl-allyl)-1H-
pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester. LCMS (Method C): R = 3.67

minutes; 325 (M+H)".

(d  5-[1-(3-Phenoxy-propyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl

ester



and 3- phenoxypropyl brom de (97ng, O0.45mmvol), there
was prepared 5-[1-(3-phenoxy 5 propyl

WO 1id4py3axol - 3-yl ] -t hi ophene- 2- car boxyl i ¢ aci dPeEGB003/003168
ester. LCM5S (Method C): RT = 3.94 mnutes; 375

(MNa) +. (e) 151

5-[1-(2-Benzoyl am no- et hyl) - 1H pyrazol - 3-yl ] -t hi ophene
-2-carboxylic acid nmethyl ester N~* O~ \Q/S O
10 OBy procggding in a sinmlaN Ref€rence
Exanpl e 1O(b,n'g\5/zﬂl\k¥7pyr zol

yl) -t hi ophene arsoxylic aci t hyl o[ 65n,

0.31mmvol, Reference Exanple 12(a)] and
BY ﬁr%cé‘éalﬁrigr iaet Milmﬁw&ﬁeﬁe%w Ex8mARMUoh)) but 451 8-(MBSpyrazol-3-

ygkﬁ%%g@m?mﬁwm ycid pnegiyil aster [@mg, P-XImroghBaferance Bxople 12()]

aé&f 335 rﬁ@lﬁ% rgﬁﬁh%tjgnﬁﬁfgﬁné;%rgﬂi?w %e ngg cf}iepa%d 3-[1-(3-phenoxy-

5 drmbvl} mmmo&@ ﬂilc)nﬂehé-mbﬂmﬁc eeidhaxtiyl estaci HCVES (Method C):
est er O By proceeding In a simlar
R‘@nﬁe%mﬁmﬁ’éf %7%%@N@<arrpl e 10(b) but using
5- (1H pyrazol -3- 20 yl)-thi ophene-2-carboxylic acid
nmet hyl ester [65ng, 0.31mmol, Reference Exanpl e 12(a)]

Jo)acid methyl

t'there was prepare
4-yl restehyl - 1H pyrazol - 3-yl ) -t hi ophene- 2- car boxyl i c
acid nethyl ester. LCM5 (Method C): RT = 2.16

m nutes; 300 (MtH) +. V\D 2004/ 01§130 )CT/\ 2008/ 003168

152 (9) N

5-[1-(5-tent ,I\E\A'ﬂ)?a iazpl -3 [)-1H pyr
azol - 3-yl ] -t hioghene) 2- car boxytTc aC|d met Iyl ester N
o, NSO ~N o

10
By proceeding in a similar manner to Reference Example 10(b) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [65mg, 0.3 1mmol, Reference Example 12(a)]

and N-(2-chloroethyl)benzamide (82mg, 0.45mmol), there was prepared 35-[1-(2-

benzoylamino-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester. LCMS
15 (Method C): RT = 2.93 minutes; 356 (M-+H)".

§3) 5-(1-Pyridin-4-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester

N

By proceeding in a similar manner to Reference Example 10(b) but using 5-(1 H-pyrazol-3-

20 yD-thiophene-2-carboxylic acid methyl ester [65mg, 0.3 1mmol, Reference Example 12(a)]
and 4-picolyl chloride hydrochloride (74mg, 0.45mmol), there was prepared 5-(1-pyridin-
4-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester. LCMS (Method
C): RT = 2.16 minutes; 300 (M+H)".
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By proceeding in a simlar manner to Reference Exanple
10(b) but using 5-(1H pyrazol-3- 5

wQ@ kgo4okdtephene- 2- car boxylic acid nmethyl ester PEBGH2003/003168
0.31mvol, Reference Exanple 12(a)] and
(5-tent-butyl)-3-(chl oromet hyl5¢- 1, 2, 4- oxadi azol e

(78ng, O. 45nnrm|) there was pr epar ed
& [12 t~H chilia H-pyrazol-3-yl]-thiophene-2-

Il et hyl -1FL>AraﬁP - I] thfophene 2- carboxylic
aci dﬁ@M@suLéi%c ; (Method ©): RT = 3.40 mi nutes;

347 (MeH) +. 10 (h)

5-[1-(3-Pyrrol -1-yl -propyl) - 1 pyr O—_

| phene- 2- car boxyl i ¢ yaCi ROy NS O By
proceeding in si myA agl mann Exanpl e
10(b) but usi -(\Hpyrazol - 3-

yl ) -t hi ophene- 2/ carb@xylic acid methyl ester [65ny,
O 31mmol, Reference Exanpl e 12(eé] 15 and
By.gracesdingdp ra@pmla)rpmm@r ® Recswgce xarBpiad 0§b) buhesieg 4 bH-pyrazol-3-

S ERBhEG: 2zubosPydd hefih ! oRer Badyerel Befetsngs Bigpole 126)
a?&t Sl)j -ter Lﬁﬁ@l)@\/@ﬂﬂtﬁdm@)hyl) 132:4-0}(3@11420181 8g, B4%mmol), there was

PSiP(‘ule-dBut =pyr iophene-2-

i
c&rb%% e AXed Dl ?é&t&f If(g&?ﬂg rg ﬁ@%ﬁ[{ﬁg%‘b%@ﬁ%k %7 n(g/H%{)
5-(1FprrazoI 3- yl)-thi ophene-2-carboxylic acid
nmet hyl ester [65rrg O 31lmol , Reference Exanple 12(a)]
(mnd Seldt(3HP A i Yias hiophene-2veagboxylic _acid methyl
prepared 5-(1- but - 2- en IIpyrazoI 3 WO 2004/ 013130
PCT/@%?@OS/OOSlGS 153 yl ) -t hi ophene- 2- carboxyl i ¢ aci d
nmet hyl ester. LCVMS (Method O : 30 m nutes; 263

(MeH) +. ()

5- (1- Qui nolin-2-yl hyt~-

car boxylic aCIiji yl 5 e S NSO
/

By proceeding in a similar manner to Reference Example 10(b) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [65mg, 0.31mmol, Reference Example 12(a)]
and 1-(3-bromopropyl)pyrrole (85mg, 0.45mmol), there was prepared 5-[1-(3-pyrrol-1-yl-
propyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester. LCMS (Method C):
RT = 3.42 minutes; 316 (M+H)".

1) 5-(1-But-2-enyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester

N /\ O—

o

By proceeding in a similar manner to Reference Example 10(b) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [65mg, 0.3 1mmol, Reference Example 12(a)]
and crotyl bromide (61mg, 0.45mmol), there was prepared 5-(1-but-2-enyl-1/-pyrazol-3-
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1/ To a m xture of
5-(1H pyrazol - 3-yl ) -t hi ophene- 2-car boxylic acid net hyl
w@2i0e/01J1400ng, 1.9mmol, Reference Exanpl e 12(B)71/GB2003/003168
pot assi um carbonate (1.2g, 8. 7mvl) and N, N
di met hyl f or mami de (10m ) was ladded
2- (chloronethyl)qU|noI|ne hydr ochl ori de (400ng, 10
-thieonhdne-2-Thrbox deid mathyl estery &GS (Wethad L 8\’[8@@30 minutes; 263
stirred for 24 hours and left to stand over the
(Me&llend. The reaction mixture was concentrated, then
partitioned between ethyl acetate and water, and the
organi c layer was isolated and evaporated to dryness
(ho gisMe-Quinslin-2dimdthel-sHtpydazchk3-yi pthiheheddarboxglihylacid methyl
acetate, to which pentane and net hanol were added,
and €& sol ution was al |l owed to stand overni ght. The
crystals that formed were 15 filter nd dried under
suction, to provide 5-(1- qU|ngI|n-
pvrazol -3-yl)- thiopheng? ~RAar ' ~" et hyl
ester (345ny) aspard yel I\
O: RT = 3.49 | es;

1prrazo| 3-yl)-Thi ophene 2-carboxylic acid nethyl 20

| 1 T t
'S4Gt Pl S Bop R T BB Mg i e rome
1e801806], [Rélorpce B&aﬁ@lﬁmua)]l,?qfowsemﬂe chrbanqik e(1122( &8.Tmmol) and N,N-
potaSS|un1carbonaSe (662

dgpﬁtby anpde 4] Gl (%e)dqggg @b%é l&yﬁggngﬁn% hydrochloride (400mg,

r O 1 d
S AT S P 5 908 o
owwethaivgfekendT Hithe rreaxtm)n onixtirs twas eomesitratednihen peditiodsd between ethyl
a?!glﬁt)%taggﬁv\gat%rp V‘&h&a (Prgglgg gf%%%g%%?@%%%bg\tzah oratea(f Fo c?ryness to give a

sbd/ ER200% a3 6dssolved nedtBylCRRbikd)ad  wiith @dniaM) ak¥ Imethanol were

and concentrated, to provide 5-(1-phenyl carbano
added, fapdl -thg rsp\wpams-@ efl- tonstansheyrsmizht ahisosaystpls theti fprmed were

#gFef%éarﬁcfldFl g%%ls lll‘éo}‘ ? fio‘]l?fh S-(1-quinglinz2-ylmethyl-1H-

thioBhdhg!2- calbbﬁblic&ém m@thvﬁesyér}(-%i]hg})dfs&ﬂpala yél&f\*b solyd. i ECMS (Method
acid nethyl este HCN S N
C): R = 3.49 minutes; 350 (M+H)".

a70]-3-v1)-

(k)  5-(1-Phenylcarbamoylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl

@ﬁ{:«

To a mixture of 5-(1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester [200mg,

ester

0.96mmol, Reference Example 12(a)], potassium carbonate (662mg, 4.8mmol) and N, N-
dimethylformamide (3ml) was added 2-chloro-N-phenylacetamide (148mg, 0.88mmol).
The resulting mixture was heated to 80°C, and stirred overnight. The reaction mixture was

concentrated, diluted with water, and extracted with ethyl acetate (3x). The organic layers
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O OF3 IN N To a m xture of

5-(1H pyrazol - 3-yl ) -t hi ophene- 2-car boxylic acid net hyl
w@2i0e/01J1300ng, 0.48mmol, Reference Exanpl e 12¢@&)/B2003/003168

pot assi um car bonate (300ng, 2.18mmvl) and N, N

di met hyl for mami de (2m) was atided

2-chloro-N-[5-(trifluoronmethyl)-1, 3, 4-thi adi azol-2 10

\yeh@ a@mbmd,d@e(d](mﬁg%) end} gcmmmt)atedm@pm@sl@l I-{Inpheniylcarbemoylmethyl-

h 80C 5 d rred i tier (4nl)
(opherie S BhLIC ilsaspher (ant

to stir for a further 30 mnutes bef ore bei ng

extracted WI t h et hyI acet at e 2x) The corrb| ned
r gari=¢1-] aflaoropmets , adiazol:2-plcorbameyl o
5-{1 X[lg ?mg{)ljlenel‘ﬁ%amx lale r&etﬁvl@s{ep' ad' aZOl 2'

yl cararm

- met hyl }-I H-pyrazol 3-yl}-thi ophene 2
met hyl ester. LCI\/S 15 ( Met hod @)
418 (MrH) +. (m 5-{ N N
1-[(2- Met hoxy- phe ar bajyoyl )

}-thi ophene-EQC boNyI i coacid nmethyl ester
MeO H'IN S 30 O "0 By proceeding in a sinmlar manner
to Reference Exanple 10(1) but using 5-(1H pyrazol -3

Dd h-fabiteRhen 8- RHGH oK S lyIl}:th&s}dh@néIBIchton?lSd atid[ hedyD ester [100mg,
0. 48nmmol , Reference Exa 12(a)] .and
Gtk aaqur@gcmmy SRR, Py e v e enisdapme, 2.18mmol) and N M-

e - - - -
@mﬁn‘}{ﬁ?éﬁ {(2%‘112@2ny?c%c%?zfa@n@ﬂo-N-[5-(tr1ﬂuoromethyl) 1,3,4-thiadiazol-2
ylpettamlide UHSMe; 8218mrdoly.| Fhet h:sudnhg meix@ire oas heatyd ite 89%@ chnd stirred
met hyl este @fﬁt ho 3.13 ut es1 3
qUeRght. “@éew;vébwa-? 44p1 ?‘(EB’?GE@‘PH&S‘I igh wpgsllpyed to stir for a
ﬁ%fthér'_?d bttt %ﬂ)rf B@fﬁg!e‘i@ra Wﬂh)etﬁﬁﬁtdaetate (2x). The combined organic

| pyrazo -t Ai ophene-2- cdrboxylic acid

laﬁrhy\Ier@s&t@Drdwmdr@qss, thl pBovide 5-{1-[(5-trifluoromethyl-[1.3.4]thiadiazo]-2-
ylcarbamoyl)-methyl]-1H-pyrazol-3-yl }-thiophene-2-carboxylic acid methyl ester. LCMS

(Method C): R =2.99 minutes; 418 (M+H)".

boxylic acid

(m)  5-{1-[(2-Methoxy-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl } -thiophene-2-

carboxvlic acid methyl ester
% N\‘(\N N s
— (o]
(o]

By proceeding in a similar manner to Reference Example 10(1) but using 5-(1H-pyrazol-3-

yD-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(a)] and 2-chloro-N-(2-methoxyphenyl)acetamide (96mg, 0.48mumol), there was
prepared 5-{1-[(2-methoxy-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl } -thiophene-2-
carboxylic acid methyl ester. LCMS (Method C): R = 3.13 minutes; 372 (M+H)".
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OO F By proceeding in a simlar manner to Reference
Exanpl e 10(1) but using 5-(1H pyrazol-3- 5

wQ@ kgo4mdtephene- 2- car boxyl i ¢ acid nmet hyl ester PADCBRN03/003168

0. 48mmol, Reference Exanple 12(a)] and

2-chl or o- N- (4-f | uor ophenyl ) ackt®am de (90ng, 0.48muol),
t here was prepared 5- )

@) [ (4= (s N G2 IIDAINE i ' d 2v 11>
}- throghenf-z 8argogé§rc acrd nethyl ester LCWE

( Met . » nutes; 360 (MtH)+. 10 (0)

5-11-

-t hi ophene- 2-
\ O O By proces ‘
Exanmpl e 10(1) $i ng - (1H pyrazol - 3-
yl ) -t hi ophene- 2 pboxylic acid nmethyl ester [100ng,
0.48m nol, Rgference Exanple 15 12(a)] and

2-chl oro- N- (3-fl uorophenyl )acetam de (90ng, 0.48muol),

B}h cdtSe B £HafaHmander to Reference Example 10(1) but usmg 5 (1H-pyrazol-3-
i f 1 uor o- phenyl car banoyl ) - met h ]p §)yr azol - 3-yl -
W ;Lmh@

n@_zz:awﬁbmcwc I%Rih}d L bylloms Reference Example

@Qﬁ Ig%g 2[% | CRol 4|1 213 9% a%%ﬂ@?%%ﬁgf&q@ t{}?rg as prepared

5-8t-yd4- ﬂﬁbr@-@;h&ﬂs&ca&balﬁ@ylb‘rﬁfeﬂﬁ'ﬂvlH{t)vﬂazth wEt-thydphesé-2+caf¥oxylic acid

LN, \ O NO OB di |
mehylsistchEMEQHIP CIORTT iR s 360 My avol .

yl ) -t hi ophene-2-carboxylic acid nethyl ester [100ng,
0.48muol , Reference Exanple WO 2004/ 013130

BFT/ (3329—@@/ ﬂg%%en%Qﬁrb%%Gamlméﬂm 1 H-pyrazol-3-yl}-thiophene-2-
qui nol'i ne - car boxgl ic acid (2-chloroethyl)am de

(112 was prepared

5-(1- {2 [ (qui nol i ne-2-carbonyl)-am no]_- et hyl

}-1H pyrazol - 3-yl)-thi ophene- 2Ncarb yl ¢ achd_ret hyl

est er . N\\(\N X
F\g o
0

By proceeding in a similar manner to Reference Example 10(1) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(a)] and 2-chloro-N-(3-fluorophenyl)acetamide (90mg, 0.48mmol), there was prepared
5-{1-[(3-fluoro-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl}-thiophene-2-carboxylic _acid
methyl ester. LCMS (Method C): Rt = 3.06 minutes; 360 (M+H)".

®)
carboxylic acid methyl ester
a H _N / \ O—_
\ N\/\N A S
o~ —_—
N O
0

By proceeding in a similar manner to Reference Example 10(1) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
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5 (q) 5-[1-(Benzyl carbano
11yl ) -1 H pyrazol - 3-yl ] -t hi ophene-2-carboxylic acid
woreiohpisiester 1 HLN/S\ MNM~N fl1~1 O O By proresaionno316s
in a simlar manner to Reference Exanple 10(1) but
usi ng 5-(1H pyrazol -3- yl)-tHi56phene- 2- carboxylic acid
nmet hyl ester [100ng, 0.48nmmol, Reference Exanple 10
12@}ladid qnnhohhd:}éfcayhoxzh@ fakiolr C%ddbmm}déal(l%n@nmg, 0.48mmol), there
0. 48mm|% ]
VB RATE AP a2
2%%9 Mé aad%féﬂ?vl@%hyl ester. (r) 5-{
thyl - NphenyT - car barmoyl ) - met hyl | - 14 pyr azol - 3-yl
-t hi ophene- 2 carboxylic acid nethyl ester /S\ N ~N
(cﬁe?% AAAAA ylearbay , ' ) 1!)6Henre15| {Lgtgoxtvﬁc acid
yl) - thetpplhese- 2- carboxylic acid nethyl ester [100ng,
0.48muvol, Reference Exanple 12(a)] and
2-chl oro- N-et hyl - N- phenyl acet am de ( /5 0. 4(§mml ),
N ~
$-1H-YQwyrazol - 3-y

there was prgp H{

1-[ (N-et hyl - ; ano

| }-thi ophene- arboxyI| aci 0O nethyl ester. (s)
5-{ 1[2(IH—IndoI 3y|)QethyI] 1H pyrazol - 3-yl |

Fog prooqgein p AIRABISD ) BESITE® PP ORIONA PBbSI Y pyrasol 3

yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(2)] and N-benzyl-2-chloroacetamide (88mg, 0.48mmol), there was prepared 5-[1-

(benzylcarbamovl-methyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester.

(r) 5-{1-[(N-Ethyl-N-phenyl-carbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxylic acid methyl ester
\\ _N I\ O—
N\(\N N g
@ - o
(o]

By proceeding in a similar manner to Reference Example 10(1) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(a)] and 2-chloro-N-ethyl-N-phenylacetamide (95mg, 0.48mmol), there was prepared 5-
{1-[(N-ethyl-N-phenyl-carbamoyl)-methyl}-1H-pyrazol-3-yl }-thiophene-2-carboxylic acid

methyl ester.

(s) 5-{1-[2-(1 H-Indol-3-yl)-ethyl]-1 H-pyrazol-3-yl }-thiophene-2-carboxylic acid
methyl ester

2z




10

15

20

25

By proceeding in a simlar manner to Reference Exanple
10(1) but using 5-(1H pyrazol - 3-

wQ@ kgo4mdtephene- 2- car boxyl i ¢ acid nmet hyl ester PADCBRN03/003168

0. 48mmol, Reference Exanple 12(a)] and

3-(2-br onet hyI)| ndol e (108ng,570. 48mmol ), there was

prepared 5-{1-[2- (I H

By nvajtaﬂee®ng lify asirhijar] markepio Refetenge Framplyi 160h bnteustng af bid-pyrazol-3-

y]ﬁqtfi’fﬂ?@l gme%gag&?%ﬁﬁ)e E(ttlgr{n)e{‘h%st 61%}112,0 Q) 4@11111151- Kefg’regge Example

1] Lanld( z(jtfémwﬁ?mddt@xyom YA Gainb B Tihete) wae pfepared 5-{1-[2-(1H-
11]-1H pyrazal - 3- - thi ophene-2-carhboxylic acid
ingpi-Byil)-et VHTIIJ‘EQVB&Z(PJI'3-V](})=th1 pkene-2-carbpxylicpacigy grcilad

ar Ace Exanple 10(1) but
(I\lﬁlgthﬁd%gn% 3%%@% te%%S %?ﬁ?ﬁl ‘ophene- 2-carboxylic acid
nmet hyl ester [100rrg, 0. 48mm|, Ref erence Exanpl e
12(a)] and
Xl el{ N1

azol - 3- yI }- th| ophene 2 car boxyl iC net hyl ester.
LCVS ( Met hodFQo 3 30 m it es; 15 @-MtH) +.
7R

H- yr%zol -yl }- th| oph
ester ,N ISl %=,

rranner to Reference
Exanpl e 10(1) but using 5-(1H pyrazol -

By pylRNRASANGARARLY d ReRRYL, ERLANL dmat) %t hsHOPFY1 H-pyrazol-3-

ference Exa np
y]])-thimbberm—fB—eér%ex:ﬁico racidhereiyl pestpali®0n@]l GvimboY SRefotence Example

1%@?]% g]@(ﬁa?ihtﬁ ﬁéﬁ-etﬂgpgr%mﬁgwpf?heﬂ[ﬂ)ﬁw%lgp @2.)]%)? t 4861&101) there

“%E‘e I?reﬁéifé@oxy g ﬁﬁifﬂofﬂi‘ﬁaﬂex
.81 m nut es 6

2 (1H1 ndoI 3 yl) et hyI car banoyl ] - met hyI
yrazol - 3-yl ) -t hi ophene- 2-

(w) 5-{1-[3-(4-Chloro-phenyl)-propyl]-1 H-pyrazol-3-yl}-thiophene-2-carboxylic _acid

methyl ester

Cl

By proceeding in a similar manner to Reference Example 10(I) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(a)] and 1-chloro-3-(4-chlorophenyl)propane (91mg, 0.48mmol), there was prepared 5-
{1-[3-(4-chloro-phenyl)-propyl]-1 H-pyrazol-3-yl }-thiophene-2-carboxylic _acid methyl
ester. LCMS (Method C): RT = 3.81 minutes; 361 & 363 (M+H)".
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carboxylic acid nethyl ester HCNIS\ N CNT,11 | O
O NH By proceeding in a simlar manner to Reference
weE2@apla3do( 1) but using 5-(1H pyrazol-3- 5  PCT/GB2003/003168
yl ) -t hi ophene-2-carboxylic acid nmethyl ester [100ng,
0.48nmol , Reference Exanple 128a)] and
3-(chl oroacet am doet hyl )i ndol e SllSrrg 0. 48mmol ) ,
(Wher &-(hef$2-01 HdndeleB-gD)-ethylcarbamoyl]-methyl}-1.H-pyrazol- 3:y1)-thiophene-2-

[ 2- (1Hindol l?h thé{l carbanoyl ] -met hyl | - 1H- pyr azol -
3-vyl f@ﬂ?ﬁ%h%ﬁe@—ul;%tm ylic acid nmethyl . LCVS
(Method ©: RT = 2.95 mnutes; 409 (Mt 10 (w)
5-T1-( Phenet hyI car bai noyj - met hyI )

OO0 By p A Si ence
Exanpl e 10 [ - 3-
yl ) -t hi ophene- [ [ ester [100ng,
0.48muol, Refer®nce Exanple 15 12(a)] and

2-chl oro- N phen’ét hyl acet am de (95ng, 0.48mmol), there

B e PO S mesnsric Reteracs Fample 100) fpt ping LT pvasel
y})&hib@h&ﬂ:xz/-baﬂboﬁﬁlhdj abEt h}dth}esés%r [IODﬁH‘gS (IMihlanP @&rﬂe Example
i n-

m@] et rsgeme et miop WS plect d3pies ASBROR - oege s prepared 5-(1-
hl'}{ ndo% 9 gD E&&k%baﬁlo%ﬂ Qnethlvlm]% 9%&911? 1B%hiophene-2-carboxylic

PCT/ GB20037/ 0031
acid methyl ester. LCMS (Method C): RT = 2.95 minutes; 409 (M+H)".

-"—«

(w)  5-[1-(Phenethylcarbamoyl-methyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid

methyl ester

By proceeding in a similar manner to Reference Example 10(1) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(a)] and 2-chloro-N-phenethylacetamide (95mg, 0.48mmol), there was prepared 5-[1-
(phenethylcarbamoyl-methyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester.
LCMS (Method C): R = 2.96 minutes; 370 (M+H)".

x) 5-(1-Isoquinolin-1-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl

ester
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159 By proceeding in a simlar manner to Reference

Exanpl e 10(1) but using 5-(1H pyrazol - 3-
wQ@ kgo4mdtephene- 2- car boxyl i ¢ acid nmet hyl ester PADCBRN03/003168

0. 48mmol, Reference Exanple 12(a)] and

1- (br onomet hyl ) i soqui nol i ne hyadr obr omi de (145nm,

0.48mml ), there was prepared 5-(1-isoquinolin-I-
By-jybeeeringyin azimila-mimner ki Bpfveanee Bxamp ) byt weng)S-(bH-pyrazol-3-

y@%ﬁlopm%ﬁﬁ-%ér%oicyhc%d( N%h‘ﬂl?des@r [l%mg, ?()%mjﬁbfl UREftence Example

12¢) L ahd 2- (rﬂrmabmemmamshmabll@wﬁyammmaé 1(145mgy f)azﬁimoz) ythere was
I }- th| ophene 2- car boxyl iC aC| d meth est er E
lePaW ~ 0L -189 1 .:!L;!: éh a’.‘ PDYIRAZO4- 8 -' ¢S

M%Mca%éi I?T'Fu%adélslgﬂﬁ%et%h% st e ZF|100rrg

0.48mmol, Reference Exanple 12(a)] and

2-chl oro- N- (2-fl uorophenyl ) acetam de (90ng, 0.48muol),
(¥her Mﬁ_ﬁ@a@dnvlcarbmlovl)-methvl] -1H-pyrazol-3-yl}-thiophene-2-
5-{1-[(¢2-fl uor Q- |.car banoyl ) - net hyl ] - 1H pyrazol - 3-
yl -t a2 ic acid nethyl ester. LCVB
(Method C): RT 2 mnutes; 360

= 3.0
5-[1-(2- Quinol igf1-2-ygI eth
- hens

- 1H pyrazol - 3-yl\]

ester NS N O3

5- (Ikkpyrazol-e t hi ophene- 2- carboxyllc aci d net hyl

ester [235ng, }SOnnDI Ref erence Exanple 12(a)],

pot assi um carbonat e (630rrg 4.50mmvol ) and N, N-

Bé} C}]SFEI: [1'£Béi?nﬁ§r ﬂlmgr)to K@ﬁléﬂ@%@&aﬁgw‘ﬁf@%ﬁk ﬁgﬁgg (IH-pyrazol 3-
no I n-2-yl-ethyl ester

yDhthiapbend-2-icadpomilit wcisl weeghih eastt@*d[lto@n&;)cﬂ #8rdmst, i Rp@dence Example

QUL s e P P lteofle Clmen B0 smmead peggvas prepared

5C O T opdLHRERN Q6 RN - Hx%ﬂﬂﬂ By ez 0l B yDEthed dhghe-2-carboxylic acid
acetfate and Eﬁ:lohexane gradient 35:65 to 45:55, 25

methyl estenr LEMS{Methed £):RT & L&hminutes; pe&RYHE)

5-[1-(2-quinolin-2-yl-ethyl)-1H pyrazol -3-yl]-

t hi ophene- 2-carboxylic acid nethyl ester. LCMS (Method

(@CEI'/ gglzngi(?gi?)lgg—Ih P8R0y B P Ay 6B 11 6020045 AhAb3lic acid methyl
ester

lic acid

+. 15 (2)
O—
id nethyl

To a mixture of 5-(1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester [235mg,
1.30mmol, Reference Example 12(a)], potassium carbonate (630mg, 4.50mmol) and N,N-
dimethylformamide (10ml) was added methanesulfonic acid 2-quinolin-2-yl-ethyl ester
(287mg, 1.14mmol). The resulting mixture was heated to 80°C and stirred overnight. The
reaction mixture was then concentrated, and the residue was subjected to flash column
chromatography using a mixture of ethyl acetate and cyclohexane (gradient 35:65 to 45:55,
v/v, over 30 mintues) as eluent, to provide 5-[1-(2-quinolin-2-yl-ethyl)-1H-pyrazol-3-yl]-
thiophene-2-carboxylic acid methyl ester. LCMS (Method C): R = 2.64 minutes; 364

(M+H)".
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160 (aa) 5-[1 -(2-H dy

roxy-ethyl)-1H pyrazol - 3-yl ] -thi ophene- 2-carboxylic
wa@eiodomashyl ester N HO - //\N S O To a m xtRCEGBR003/003168

5- (I Hpyrazol - 3-yl) - thlophene 2-carboxylic acid nethyl

ester [1.0g, 5 5.5innol, RefléPence Exanple 12(a)],

pot assi um carbonate (2g, 14.4mmol) and N, N

di met hyl f or mam de (30m ) was added 2-bronpet hanol

I

(ﬂ%8 ng 1- 9 i ta‘éﬂ th&hyl ester

then concentrated, and the reS| was partitioned
between ethyl acetate and, org@nic | ayer
was separated, dro-ed hcexitrated, to

provide 5-[I-(2-hydroxy-
| H pyrazol - 3-yl ] -t hi ophene- 2- carboxyllc aci d net hyl

Tgséq‘ég& megé’ és@ﬁé@%m_ﬁﬁ%%% glj%)i(yﬁ‘@t had r@:thle-Ester [1.0g,

SJSﬂtr@cﬂI Rftrengec Exhmplel 19(a)]l hhopssiamolcadoydte (2g, 14. 4mmol) and N,N-

Qd\}s) %henleng? é%g?gxylsl-r%idgg r%dl;)gpeSt ﬁ)&p{)ﬁe hglml ON 6mm01) The resulting

mrixt(lwg Rzel-3- ’)’dob Lhd ‘%ﬁﬂ@&‘ ?orzlgq{okﬁl%xﬁﬁecreﬁ%&l PRk was then
este 96g, 19mmol, Reference Exanple 12(a)],

cplmemsaied;mndahebmﬂme wag padigion&l/betwkedn athpll adeidte and water. The organic
di net hyl f or d tent - buty,
I R SR (e ot o R B0 e droxy-ethv]-
1mx§yr£h%@136m-mo@{%9e@t&r§dme eﬂ:lcp\&ﬁétﬁﬂg béter Tho4gyeastd gbllow solid.
m Xture waS then 20 concentrated, and the residue was
Lo (Vetoa C)bRiPweR. 65 atifiytes; azse(mrenénd wat er. The

organic |ayer was separated, dried (MJSOH) and

concentrated, to provide 5- 1-tert-

! O 1 ‘: O ’: - ’ \ » . 1 Cl = ’._‘
5- (1&@%9%}[ 4- _
| ymet hyl - razol - 3-yl ) -t hi ophene- 2-car boxylic acid
nmet hyl / \
N

Ve
N
7( )

To a mixture of 5-(1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester [3.96g,
19mmol, Reference Example 12(a)], potassium carbonate (7.88g, 57mmol) and N N-
dimethylformamide (100ml) was added tert-butyl bromoacetate (3.06p1, 21mmol). The
resulting mixture was heated to 80°C and stirred overnight. The reaction mixture was then
concentrated, and the residue was partitioned between ethyl acetate and water. The organic
layer was separated, dried (MgSOs;) and concentrated, to provide 5-(1-fert-
butoxycarbonylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester (5.94g)

as a solid.

(ac)  5-(1-Biphenyl-4-ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl

ester
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15

ester WD 2004/013130 PCT/ GB2003/003168 161 oN O- N S

O By proceeding in a simlar manner to Ref erence
weE2@apla3do(b) but using 5- (I H pyrazol - 3- PCT/GB2003/003168

yl ) -t hi ophene- 2-carboxylic acid nethyl ester [ 65nD,

0.31mmol, Reference Exanple 1%la)] and 4-phenyl benzyl

chl ori de (91ng O 45mml ), there was prepared

5- (1- bi phenyl -

[ vl - 1FprrazoI

nmet hyl ester. LCNS

(MtH) +. (ad) 5-{

t hrophene- 2- car boxylic acid neth
NN NNS O 10 OBy proceeding in a
simlar manne Ref erence Exanpl e 10(b) but using
5- (1H pyrazol - yl ) -t hi ophene- 2-carboxylic acid

mat ht\{eedlensétig ra sLmﬁ r[grnanner %onﬂoflerenRe %Igp eel OF[%S%"P usmtc:;L % ((?}-I] pyrazol-3-
ygL tﬁﬁfﬁémléﬁﬁb%x&h@é{d)ia ﬁie"thﬂ edth) [eAny; Gi3TRINY REfRRO BRAple 12(a)]

ere was prepared 5-{
afd [%ph@yfoe@zﬁetlﬂyrld@ r(%bngnWémmni!)O fhprei oas- mparecll 13-(lrbiphenyl-4-
L}t B “2

S hox A‘_. e\ 'e%i, tL%%/IS (Method C):

J' F\Z0} C a

I%g& 1 -2 (Blphenyl 4-yl oxY
:?%ﬁn4 ‘%y?gé@ﬂ:§ yl } -t hi ophene- 2- carboxylic acid

nmet hyl ester WD 2004/013130 PCT/ GB2003/003168 162 ,N

O-N S

(ad)  5-{1-[6~(2,2-Dimethyl-

-1H pyrazol -
ester ,N\

e
N
s s
\ o
/

o]

By proceeding in a similar manner to Reference Example 10(b) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [65mg, 0.31mmol, Reference Example 12(a)]
and N-(6-bromomethyl-pyridin-2-y1)-2,2-dimethyl-propionamide (121mg, 0.45mmol),
there was prepared 5-{1-[6-(2.2-dimethyl-propionylamino)-pyridin-2-ylmethyl]-1H-
pyrazol-3-y1}-thiophene-2-carboxylic acid methyl ester. LCMS (Method C): RT = 3.33

minutes; 399 (M+H)*.

(ae)  5-{1-[2-(Biphenyl-4-yloxy)-ethyl]-1H-pyrazol-3-yl}-thiophene-2-carboxylic _ acid

methyl ester
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15

O By proceeding in a simlar manner to Reference
Exanpl e 10(b) but using 5-(1H pyrazol - 3-
wQ@ kgo4okdtephene- 2- car boxylic acid nmethyl ester PEBGH2003/003168
0.31mvol, Reference Exanple 12(a)] and
4- (2- bronmoet hoxy) -1, 1 bi phenyl62(124ng, 0. 45i nnol ),
there was prepared 5{1-[2 5 (bi phenyl-4-yloxy)-eth |Y

1- 1H pyrazol - 3-yl -thi ophene-2-carboxyfic\aci d net hyl
ester. LCM5 (Method ©): RT = 3,8 m éte ' ~
(MrH) +. (ag) 5-[ 1- (3- PiRenaxy- bEnzyl s

- 1H pyrazol - 3-yl Ophene- 2-c xylic aci gymet hyl

ester N O NS 1
manner to Referep

10 By proceeding in a simlar
e #xanpl e 10(b) but using

5- (1 H pyraze yl) -t hi ophene- 2-carboxylic acid
nmet hyl est ¢ by, 0. 31nmol, Reference Exanple 12(a)]
and 3-phenlA behizyl chloride (98ng, 0.45nmmol), there

was prepared 5-[1-(3-phenoxy_

B@ﬁﬁéé@eﬁmﬁﬂ‘l Bysh?ﬁeﬁl mé’ﬁn\& to R&fe%%?_ﬂﬁalﬁplg ?0@9%% hﬁng’i§J( ﬂH—pyrazol 3-
= m nut es;
y{){\ﬂn}q%hene(b—hyrboxyhc a01d methyl ester [65mg, O 31mm01 Reference Example 12(a)]

ATt T R RRORD Bk P B FRa) dil Baf e s-0102

( lﬁ%hﬁfvl MG 084 B 1 BOyyPazbl W@%b&%&@carﬁ&a/th ac{‘d SmeiNyl _ester.

NJ CI By proceeding in a simlar nmanner to
LR&stS(Medﬁ,dEEQaqu%3;96(rﬂ1)1utbsgt40liql\/hlg{)5“ (1H pyrazol - 3-
yl ) -t hi ophene-2-carboxylic acid nmethyl ester [100ng,
0.48mmol , Reference Exanple 12(a)] and
I

rce;ilr oxv ic _acid methyl

5- (1e£§r[4 (3- chloro phenyl) pi per azi n- 1 yl']-propyl}-1
H pyrazol - 3-yl) -

9

By proceeding in a similar manner to Reference Example 10(b) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [65mg, 0.3 1mmol, Reference Example 12(a)]
and 3-phenoxybenzyl chloride (98mg, 0.45mmol), there was prepared 5-[1-(3-phenoxy-
benzyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester. LCMS (Method C):

RT = 3.87 minutes; 391 (M+H)™.

(ah)  5-(1-{3-[4-(3-Chloro-phenyl)-piperazin-1-yl]-propyl} -1 H-pyrazol-3-yl)-thiophene-

2-carboxylic acid methyl ester
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15

t hi ophene- 2-carboxylic acid nethyl ester. LCMS (Method
O: RT = 2.40 mnutes; 445 (MrH +. (ai) 5-{

wdaz2qog413we0r phol i n- 4-yl - phenyl car banoyl ) - met hyl - B¢¥F/0Be@3/003168
| -3-yl}-thi ophene- 10 2-carboxylic acid nethyl ester H
NLN~I1SI 0-, O O~N g 6By proceeding in a
simlar manner to Reference Exanple 10(1) but using
5- (1H pyrazol -3 yl)-thi ophene-2-car boxyl net hyl

Cc\yacid
ester [100ng, O0.48mmol, Reference. e \ ?\and
2-ch|oro-hL(4-nDrphoIingph@mﬁ%\
0.48mmol ), there pr epar ed—
5-{1-[ (4- nor phol i n{4-yl} phenyl car banoyl ) - net h 1
-1H—pyrazo| 3-yl} BM¢Q:hene- 2-carboxylic acid nethyl
ester. KEBtROd C): RT = 2.70 minutes; 427 (MH)+.

1-[(2-Nbrpho| 4-yl - phenyl car banoyl) - net hyl ] - 1H pyraz
-3-yl }-thi ophene- 2-carboxylic acid nmethyl ester WO
B%%&ée@&ﬁ’ﬁé%ﬁ a@gﬂ@ﬁ%f RPRdBncd Bariple-10(1) but §ing 53( BY-pyrazol-3-

rocee Ing 1n a simlar manner to Reference Exa
ym{jl\‘lm))hm}.@bn@/lg; @g_lpli. pythak oistes- [100mg, 0.48mmol, Reference Example

bt CrenarRal ek pidpll ikl R €314k WFhmmo, ther

was ChpRpareli ( 3=og3paci3i b emghy ReRicearic e-y(1428p¥} -1 H-pyrazol-3-yl)-
O 48nnDI) there was 5 repared

anpoxeyhialacisl me P By g%ﬁ%émwod C): RT = 2.40 minutes; 445
-nethyl] 1FprrazoI 3-yl }-thi ophene- 2-carboxylic acid
MethHyl . LCVB (Method C): RT = 3.07 minutes; 427
(MtH) +. (ak) 5-{ 1-[(4-Oxazol -5-yll-phenyl car banoyl
-met hyl ] - 1H pyrazol - 3-yl } -t hi ophene-2- carboxylic acid
(@®t hyl{1eghVodpholh-4-yPphe carbhimoyl)-methyl]-1H-pyrazol-3-yl } -thiophene-

2-carboxvylic acid methyl ester
" _N / \ O—_
N\\“ff\\N N s
(b= °
0
(1

o

By proceeding in a similar manner to Reference Example 10(I) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(a)] and 2-chloro-N-(4-morpholinophenyl)acetamide (122mg, 0.48mmol), there was
prepared 5-{1-[(4-morpholin-4-yl-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-

2-carboxylic acid methyl ester. LCMS (Method C): Ry = 2.70 minutes; 427 (M+H)T.

(@)  5-{1-[(2-Morpholin-4-yl-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl } -thiophene-

2-carboxylic acid methyl ester




}1~, SO OO <\ | 10 NBy proceeding in a simlar

manner to Reference Exanple 10(1) but using
WG2{01blt g0 azol - 3- yl ) -t hi ophene-2-carboxyl i c arCTIGB2003/003168

nmet hyl ester [100ng, O0.481nnol, Reference Exanple

12(a)] and 164

N-1-[4-(1, 3-oxazol -5-yl ) phenyl]-2-chl oroacet am de

(113ng, O0.48 there was prepared

5-{1-[ (4-oxa oIrZBylphenylcarbanDyl

-nmehyl ]-1Hp 3-yl} 15 thlophe z; carbéxylic

T .38 M nut es;

S
-met hyl ] -

acid nmethyl estdr. L%%f%é)@\ E\‘
phenylicar ba ) dH pyrazol -

409  (M+H) +.
carbdXylic acid meth |y ester WO

1-[ (4- Acetyl am
3-yl }-thi opheng
2004/ 013130 P ]
O X~ N H By proceeding in a simlar nmanner to

Bygirecceding ibpaasimplla m&ney thB.bfetESJbel g xsmpleH-00 batzeding5-(1 H-pyrazol-3-

ﬁl-tllg)ﬁﬁgf P -%gr g%}élﬁ:?r@gl yéae%%%( g%})mén eﬁ?f}n%lo{ ]]Qefnpence Example
lb'(aggedaﬁ& ei—?ﬁlt@{]ﬂe)ygﬁﬁé%h%sh%}@%ﬁfa@é‘tﬁﬁﬁ(ﬁéﬂ(Pl}?n(glO@Hgmmol) there was
5 piepated- a4 & holip aniye 92-Beyl} 8

-yI} thlophene 2- carbox AickaC|d nethyl est +
d npethyd epter 6L EMTLMthod6d RvFi m{%f)s 127 Qavy

5-[1-(1 ny quinolin-2- |y nmeth

| am) - 1H- pyr azol - 3-yl ] -t hi ophene- 2-car boxylic acid

(Bt YL ¢ BRL&Sx Do l-BylphdrdvidartidmoylNnbth$1]-1 H-pyrazol-3-y1} -thiophene-2-

carboxylic acid methyl ester

S\K(\N/N\ /s\ Oo—
o — (o]
(o)
Q)
10 N

By proceeding in a similar manner to Reference Example 10(I) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
12(a)] and N-1-[4-(1,3-oxazol-5-yl)phenyl]-2-chloroacetamide (113mg, 0.48mmol), there
was prepared 5-{1-[(4-oxazol-5-yl-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl } -
15 thiophene-2-carboxylic acid methyl ester. LCMS (Method C): R = 2.88 minutes; 409

(M+H)™.

(a)  5-{1-[(4-Acetylamino-phenylcarbamoyl)-methyl]-1H-pyrazol-3-yl}-thiophene-2-

carboxylic acid methyl ester
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15

20

O 10 By proceeding in a simlar manner to Reference
Exanpl e 10(1) but using 5-(1H pyrazol - 3-
wQ@ kgo4vdtephene- 2- car boxyl i ¢ acid net hyl ester PGLGBRN03/003168
2.46mmol , Reference Exanple 12(a)] and
2-chl or omet hyl - qui nol i ne 1- odi®de (479nmy, 2. 46mmol),
there was prepared 5-[1-
b
S

(1- oxy-qui nol i n-2-yl net hyI ) 1H p%r azol
rimdin-2-yl)-piper

[ -tﬁi ophene
-2-carboxylic acid net er. od O):
RT = 3.08 ninutes; +.N
5-(1-{2- Oxo-2-[ 4, \ uor t hy
azin-1-yl]-ethyl o
pyrazol - 3-yl\) - t hi*eplténe- 2- car boxyl ic acid nethyl ester
F3C N, N\ M ~NN\ SO O20 By proceeding in a

sim I ar manner % o Reference Exanple 10(1) but u3| ng

et BETER b hORRES AL RBPBR i g et

ngﬁl%pré&lﬁ@arB&IﬂféBaa@ 3331 &Bter 1?@01514%; 50)48nﬂﬁéil Reference Example

oro-| - trifluoroneth pyrimdin-2-yl]p

1%(3D]n @ﬂl@t]ﬁé‘hﬁd:&iﬂﬁl@lno(ph%ﬂbz cblo,n@qaﬁigpyd (HSag, V\gtg&nmo?) there was
?pr%r d -thiophene-2-

W P - +

cl}%g)xﬁ ﬁ#ie{hyﬂ'eét%'.']%eﬁgx%ggog@ R&}ZQQ'S? i \h %@é@@ﬁgl%ﬁ .
3.26 mnutes; 481 (MtH)+. 5 (aq)

5 [1-(2- tert Butoxycarbonyl an no- eth z-ll—l-gyrazol i

B "l dragel -thiophenegl pzm_mgvhc acid

SO By roceedlng | h a simlar manner to Reference
Exanﬁ%mé% but using 5-(1H pyrazol - 3-

By proceeding in a similar manner to Reference Example 10(I) but using 5-(1H-pyrazol-3-
yl)-thiophene-2-carboxylic acid methyl ester [511mg, 2.46mmol, Reference Example
12(a)] and 2-chloromethyl-quinoline 1-oxide (479mg, 2.46mmol), there was prepared 5-[1-

(1-0xy-quinolin-2-ylmethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester.

LCMS (Method C): R = 3.08 minutes; 366 (M+H)*.

(ap)  5-(1-{2-Ox0-2-[4-(4-trifluoromethyl-pyrimidin-2-yl)-piperazin-1-yl]-ethyl }-1H-

pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester
F C

By proceeding in a similar manner to Reference Example 10(1) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [100mg, 0.48mmol, Reference Example
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10 yl)-thi ophene-2-carboxylic acid nethyl ester

[1.17g, 5.0mpl, Reference Exanple 12(a)] and
wQ2(¢ose1113but oxycar bonyl am no) et hyl brom de (1.P6HGB2003/003168

5.5mmol ), there was prepared 5-

1- (2-tert-but oxycar bonyl anmi nol6ét hyl ) - 1H pyr azol - 3-yl ] -

t hi ophene-2-carboxylic acid nmethyl ester (1.449) as_a

136Dk yend ow Zohlotp- {ﬁbﬁ(t(mr@@bthl)l)pynmlémsz -slpippisginelsthan-1-one

(B, oD el ks prspared 3+

yW-pipédriaphenethid} (IHE@@%Z)OH—BGVIﬁﬂil@blﬁﬁé—QWaﬂﬁﬁkfﬁdf Qcild Qnethvl ester.
NS O HOBy proceeding in a sinmlar manner to

1 REVIS (sfete dE)a Ry -©3.26 (diputosit48aSMAgD3- ( 1H pyr azol - 3- 20
yl ) -thi ophene-2-carboxylic acid nmethyl ester [1.87g,
9. Omol, Reference Exanple 12(a)] and 3-(

-Et Vl)bl.r pwazolgfvﬂghlophene 2-carboxvlic

caer@yhﬁahanmaﬁopyl) 1FprrazoI 3 yI] thlophene 2-car
boxylic acid nethyl ester (2.98g) as a yellow oil.

LCVMS (Method C): RT = 3.48 nin%ées;
REFERENCE EXAMPLE 11 @a)
5- [ 5- (3- Phenyl - prgpi ykaﬁrﬁ

-2-carboxy|ic;g§’d thyl es WD 2004/ 018130
0]

PCT/ GB2003/ 0 8 7 ON NSO HTo a solution of
5- (5-am no-pyri di n-2-yl)-thi ophene-2-carboxylic acid

bl 1 v e SO i P ol Ot D yind 34 Phlpyrazot-3-

y‘l? {hdphefe- Q%f%x?lla&lmiﬁ&thylf@{elr Q& dg by.0mmol, Reference Example 12(a)]
i 1 soprop eth amne (501, O 3nnD:2 The 5 m xture

ands2 @@rl‘fon @raféaﬁnne)%l@ﬂ ahrwzéief@r 6& ﬁém‘mol} HBere was prepaled 5-

O
gﬂms&: §h 43@) M&Spald beléa@iw (sb@dSO&ﬁM&l(\MeﬂMdrﬁ))t Rt*[eé 3LB’3dmmutes 352
reduced pressure, to provide 5-[5-(3-phenyl -

(M+H)T.

(ar)  5-[1-(3-tert-Butoxycarbonylamino-propyl)-1H-pyrazol-3-yl]-thiophene-2-

carboxvlic acid methyl ester

o} N /\ O—
%\o»\ﬁ/\/\ NQ/Q\KS

By proceeding in a similar manner to Reference Example 10(1) but using 5-(1H-pyrazol-3-

yl)-thiophene-2-carboxylic acid methyl ester [1.87g, 9.0mmol, Reference Example 12(a)]
and 3-(_fert-butoxycarbonylamino)propyl bromide (2.5g, 9.9mmol), there was prepared 5-

[1-(3-tert-butoxycarbonylamino-propyl)-1H-pyrazol-3-yll-thiophene-2-carboxylic acid

methyl ester (2.98g) as a yellow oil. LCMS (Method C): R = 3.48 minutes; 366 (M+H)*.

REFERENCE EXAMPLE 11
(2) 5-[5-(3-Phenyl-propionylamino)-pyridin-2-yl]-thiophene-2-carboxylic acid methyl

ester
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propi onyl am no -pyridin-2-yl]-thi ophene-2-carboxylic

acid neth |y ester (69ng) as an off- white solid. LCMVS
w@ detlood3C) : RT = 3.67 minutes; 367 (MrH)+. 10PCD¥B2003/003168

5-[5-(2-Phenoxy-acety|anino)égyridin-2-y|]-thiophene-2

-carboxylic acid methyl estdi6’70/ s NiN O H By

proceeding in a simlar nmanner to Reference Exanple

11(a) but using 5-(5-ampo- 15

pyri di n- 2- yl ) -thi ophene- Ryt~ ester
[ 55mg, O0.23 RETer ence nd
phenoxyacet ¥ oride (3gE € t herge was

prepared 5- H
Tphenoxy- ac—rgetsyl am no) - pyri di n- 2-yl ] -t hi ophene- 2- car box

I 4 leing fetShaminestyading2-yhrihisphenappricarboxdisoreid methwiester [S0mg,

( © RTe= 71 FL Ut es. + 020 :
Oéﬁ%ﬁgﬁgﬁelﬁ&ag}e{?@ﬁ%n} %‘a()j pi§l/lr ? gitoﬁl_@tgi_leg(/ kﬁ'—rﬁ%, wa$ %dd€d hydrocinnamoyl
chiofide pB3ejk - 24 ankeN ylollewad ity diédpydpydshflamines (Fpl,N0. @mmol). The

H By proceeding in a simlar manner to Reference | .
nExampves stinred atiygemyisimperaiirg B dnheys- then saturated citric acid solution was

AL 0 AU SO A B3 s
dpiae NV gS®@L)Y lang hévapbrhted( 3dlder CedRbéd pptssurel ier proviis 5-[5-(3-phenyl-

prepared. 5- (5. WD 2004/.013130 PCT/ GB2003/ 00ﬁ168 188
lgmino)-pyridin-2-yl]-thiophene-2-carboxylic acid methyl ester (69mg) as an off-

cetyl.am no-pyri di n-2-yl) -1 hi ophene: 2- car. ylic acid
Aot Meebpd G 14 BaTRR 67 BB (het od O :

RT = 3.52 mnutes; 353 (M+H) +. (d)

5- (5- Benzoyl am no- pyri di n- 2-y) -t hi ophene- 2- car boxyl i c

(Bri d 5ot 2-Pianety-adétyibin@ohipyBdiBy2-prlabephdneep-tatbéxylic acid methyl
simlar manner to Reference Exanple 11(a) but using

5- (588 no- pyri di n-2-yl)-thi ophene-2-carboxylic acid

nmet hyl ester [55ngy, 0.231nnol, Refere

o

By proceeding in a similar manner to Reference Example 11(a) but using 5-(5-amino-

pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [55mg, 0.23mmol, Reference
Example 15(a)] and phenoxyacetyl chloride (35pl, 0.25mmol), there was prepared 5-[5-(2-

(©)

N —N @]
H

By proceeding in a similar manner to Reference Example 11(a) but using 5-(5-amino-

pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [55mg, 0.23mmol, Reference
Example 15(a)] and phenylacetyl chloride (34pl, 0.25mmol), there was prepared 5-(5-
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Exanpl e 15(a)] and benzoyl chloride (291, 0.25nmmol),
there was prepared 5- 5-
W emwz/0yd1am no- pyri di n-2-yl ) -t hi ophene- 2- car boxpdT/CBa®B/d03168
nmet hyl ester as an off-white 10 powder. LCMS (Met hod
C): RT = 3.56 nminutes; 339 (N¥B)+. (e)

5-{5-[ (Pyridine-4- carbonyl ) -am noJ - pyridi n- 2V{||) t hi op
phenydacetydaminepyridin-Zal)cthiopheney2-carbpwylici agidomethyliester gy an off white

R ASETLIE (MU R AL MLk o FRh RGOS Exarl e

pyridin-2-yl)- thlophene 2 carboxyllc acid nethyl ester
[55mg, 0.23mmol, Reference Exanple 15(a)] and

(d)s 0- Bi(6eBdénmmoylamitud-pyridie-2hyltHlvediiene2 ehartfox¥hig acid methyl ester
0.25mmol ), there was prepared
5-{5-[ (pyridi ne-4-carhgnyl)-am no] ' g-yl} t hi op
hene- 2- car boxyl i ¢_aci offt-white
powder. LCMS (
(MrH) +. 20 (f
5-[-(3-Phenyl - onyl grml no) - pyri di n-2-yl]-thi ophene
-2-carboxylic acid nmethyl ester i H NN O5 00 WO
BROPbcEERIB th EGTm%QﬂﬁBﬁé}Oth&erehﬁé) Example 11(a) but using 5-(5-amino-

6- am_no p ridin-

Pgﬁ:}é]lﬁﬂ-ygﬂllgp oneEd Ay oyl %:n%,glido ?rlquagf e% %2&?%%“}0 ?n%o Reference

r d I (5.
RGN, 1301, 840F Wi Ui OISR, bR prepared 5-(5-
beasdytinsihe-pritiist 2-9N-thivphastdBdarbox flive acideatthybnester as an off-white
m xture, which s then extracted i,chl or omet hane
Py M SUMEECK RT3 P B SaE MIER)  dr | eq
(Na2SO4) and concentrated, to provide
5- [ 6- (3-phenyl - propi onyl ani no) -

(Byr cstns Bryhdink A QPRRRE- 2ni&a]- bﬂwmzoylmlapﬁ@efma@@m& acid
((330mg). LCOVMS (Method C): RT = 3.99 mnutes; 367

(MFMEEERENCE EXAMPLE 12

@*@ﬂﬁ( B

By proceeding in a similar manner to Reference Example 11(a) but using 5-(5-amino-

pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [55mg, 0.23mmol, Reference
Example 15(a)] and iso-nicotinoy! chloride hydrochloride (47mg, 0.25mmol), there was
prepared 5-{5-[(pyridine-4-carbonyl)-amino]-pyridin-2-yl}-thiophene-2-carboxylic _acid
methyl ester as an off-white powder. LCMS (Method C): RT = 2.78 minutes; 340 (M+H)".

63 -[6- i i idi -thiophene-2-carboxylic acid methyl
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10 (a) 5-(1H Pyrazol -3-yl)-thi ophene-2-carboxylic acid
nmet hyl ester CN 1 0-, HN S O A suspension of

W®G2{01blt g0 azol - 3-yl ) -t hi ophene- 2- car boxyl i ¢ acPdI/GB2003/003168

[1.09g, 9. Ompl, Reference Exanple 2(c)] in nethano

(30m ) and concentrated hydrot oric acid (1.32m),

was heated to reflux overnight. The reaction m xture
Svigsandioorpetitinal-o8-thivphenee2-ganbesylitu acidl syl c psterad258mg, 1.1mmol,

titi d.b d . .
RREbiaPaT Ry B OGRS o P LTI RO0hHTT SR PRBe heated 1o
1B03G eov@ss S80I Hafelatad GoGRAC eatboaite olutionpwey iad@edto the reaction

1H pyrazol-3 _yl)-thi %Phene-_z- carboxylic acid neth |
g tuee, (Whigl gyasaificn epBagied 3aih; dichigrnagihangs(3xy sk organic layers were

Lrectly . w LEi ' 2§§ é 3? yLp E- ylamino)
cg{x%gl_ekmgrrl%a_ y%ég)ﬁ% HIEJ 5?‘;10-6?%%%%%35&%)%@8 5516-(8=phenyl-propionylamino)-
pyEHY-yBsh@bhertd2NchrbSx ic dodd aeshyil rester (330ap@n iGVIS gMethod C): R

5-(6-arni no-pyridin-2-yl)-thi ophene-2-carboxylic acid
= 199 ehinutbs; BaMpM+Fef erence Exanple 14(f)] in toluene
(57m.) and nethanol (12ml), was added
trimethysilyldiazomet hane (6.8nm, 13.6mmol). The

reacti on was StirredRSﬁ@ﬁuﬁﬁﬁEﬁﬁﬁﬁﬁﬁﬂE1%5 and t hen

concentrated, to provide
(8r ( 6-5(TENPyRYSI-SHyh-tRiophdnet himbbeylie-aRidatioksstdrc aci d
nmet hyl ester (1.35g). WO 2004/013130 PCT/ GB2003/ 003168
170 REFERENCE EXAMPLE 13 (a) /]

- -t 8ﬁe=2-carboxylic

5- (4- Benzyl oxy- pyrim dr
© N O/To asfold (-78C) solution of

acid C("ON™
4- benzyl oxy-2-(5-bro i ophen-2-ylg - pyri m di ne

[226mg, 5 0.65mol, Reference Exanple 22(a)] in
A etuspbysibirof afr Sn(1¢2Pyr)oltBrglgthiapinine2ecpeboxydic mesidh¢t.89g, 9.0mmol,

s added n-butyl . lithi 901, ,0.98 |, .2.5M i .
Ridssnesh e SO PTG D avdSenerried 5 e hlgge acid (1.32mD,
vgﬂns &30 to lrBffx BOthRMAt. Ofelrea @ dndmBdiR Alas R fiRitdielol &S a residue,

which was partitioned between saturated aqueous sodium hydrogen carbonate solution and

dichloromethane. The organic phase was separated and concentrated, to provide 5-(11-

pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester (1.04g) as a beige solid, which was

used directly without further purification.

(b) 5-(6-Amino-pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester

To a stirred suspension of 5-(6-amino-pyridin-2-yl)-thiophene-2-carboxylic acid [1.5g,
6.8mmol, Reference Example 14(f)] in toluene (57ml) and methanol (12ml), was added
trimethysilyldiazomethane (6.8ml, 13.6mmol). The reaction was stirred over the weekend,

and then concentrated, to provide 5-(6-amino-pyridin-2-yl)-thiophene-2-carboxylic acid

methyl ester (1.35g).
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vigorously stirred until the slurry had reached room

tenperature. The slurry was carefully acidified with
weongemtis@t ed hydrochloric acid, and then extrect/6#2003/003168

wi t h di chl oronet hane. 10 The Qﬁganic phase was

separated and dried (MgSOH), n concentrated in

vacuo to provide 5-

ppyri m di n-2-y) -t hi optdkdt acid (118ng) as

ap ol mmm%gﬁrﬂmdh%n%w% Byl i

utes; 313

5-(5- Phenet hyI-I A razol 3-yl -thiophene-2-carboxylic
acid | OHNN O To a cold (-78C) solution of

5- phenet hyl - 3-t hixophgn- 2-yl - 1H pyrazol e [ 2. Og,

7.87mmol , Reference kxanpl e 17(a)]/| tetrah dr of uran
(100m ) under a nitrogen at ®8d n- but yl
[ithium (6.9mL, 17.32mol, In he;xane . The

reaction mxture was stirr 1@r 2 hours,pand then
carbon di oxide (100m of carbon dioxide pellets were
T 2684 (2R°0H s@luﬁ&ﬁ) A AlRni188)2- (%%rﬁo-@lﬁﬁ%ﬁml-l‘ 91? ﬁudlﬁe [226mg,

attached to'the reacti on 'm Xture) was bubbl ed
G flenmol, uRefemenc¥ hExamplet 23 riint tﬂtlehwbrgﬁnrme r(Zle)owadlert @ nitrogen

Ao SEa R Aok e PR GRObABL L iitgaes). The reaction

ARLHE VAR Wated R¥tIARLIREeM thih BOM¥E REEEREE calbBfMioxide pellets and
acidified and extracted again with ethyl acetate. The

\og@auﬂl:c spired estivibe sluegntizidrreachad doava déreperaiiuten The ishegy was carefully

SHE Iy ) P e
ic YiHse t"wé(‘s,a§ 6&!@&&% Ghd ecﬁrie'd)’?l\& %Utthécnu Eét¥htrated in vacuo to

pur| I catlon. 04/ 013130 PCT 003/ 003168 171
Hr@yldgjf-("# hari7w]opmmﬁm1dﬂnl-zevh+thlbnheme 2-carboxylic acid (118mg) as an off-

4Itr| ol t hi o hene- 2- carboxylic acid N OH HN
whits solf- LMY it o BT ro 21 Snuiey 8GR0 ut i on of

3 t hi ophen-2-yl -5-trifluoromethyl-1H[1,2,4]triazole

[262g, 5 1.2mmol, Reference Exanpl e 19(a)]) in

(bpt 1 PRt 1 EEpRh 74106 -t opldnk O0&by B SEIaer e
/ \
z
/

N—N o
H

To a cold (-78°C) solution of 5-phenethyl-3-thiophen-2-yl-1H-pyrazole [2.0g, 7.87mmol,
Reference Example 17(a)] in tetrahydrofuran (100ml) under a nitrogen atmosphere was
added n-butyl lithium (6.9ml, 17.32mmol, 2.5M in hexanes). The reaction mixture was
stirred for 2 hours, and then carbon dioxide (100ml of carbon dioxide pellets were placed
in a separate flask, and a purge line was attached to the reaction mixture) was bubbled
through the solution. The reaction mixture was then allowed to warm to room temperature,
concentrated and treated with 1M sodium hydroxide solution. The resulting solution was
extracted with ethyl acetate, then acidified and extracted again with ethyl acetate. The
organic phases were combined and washed with brine, dried (MgSO,) and concentrated in

vacuo to provide 5-(5-phenethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid (1.6g),

which was used directly without further purification.
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was added n-butyl lithium (2.5m, 6.25mmol, 2.5Min

hexanes). The reaction m xture was stirred for 1
wheowr/0138@ t hen carbon di oxi de gas was bubbl edP¢TiGB2@h/003168

the solution for 1 hour. The reaction m xture was

then allowed to warmto roomlf/énperature, water was

added, and then the m xture was acidified and

extracted with ethyl acetate (2x). The organic 10

T P Al R A e D 2
chr omat ography on silica usin i xture of pentane

and ethyl acetate (gradyent
el uent, to provide 5-#H<tN %
4ltriazol -3-yl)-thi oph?n_e - car Boxyl ic acid (68nmg).
LCMB (Method C): RT = 2788 ninutes; 363 (MiH) +. 15
(d) F,C
4- Met hyl -5-(5-trifluoromethyl-1H pyrazol -3-yl)-thiophe

Toer &l @&7136&Y kolatiaw iofl 3-tEldphtNGyE SariflEaOmMEthyd-1¢6[ 192,4]triazole [262g,

- | ut i . .
KRN T TR —
Wa$ ad(ﬁeﬁqg‘r}gl?rl Bt sm1 e SHABE S SNMaAMELantd Tht réddtion mixture was

tetrahyd uran (25n1)" under a nitrogen 0 at nosphere
stivad fod d dun-alod thyein daitioi diowidd gras bubledriiniopglptheivolution for 1 hour.

exanes). .The reaction,nmixture was stirred for 2

B PO R P O Bl B 0o Toh iR prighes added
ahd) €henS Ui @rel Whs acitiiddn/id éxthRtsdSwithidieyl @ela@MNY. The organic
warmto roomtenperature the reaction mxture was

phases rvesde @patbineghdried (WaStlnh andnewnsentzated) tagivet # dagide which was
1.1 odi um _hydr oxi.de Lon. The.r i
S%F%ﬁlglonﬁﬂgjsm@&l?%c &0 t‘\?\%r? Bt %Je%)g}ﬁc%g -scja-lp gtaeI!,F1 elﬁﬁ%entane and ethyl

a@eﬁht@i {drediedd 1ﬁr1d t8x1 riacv/eyl nag;g alugnwi gch peovige S}g‘:iairt]ﬁﬂL&),romethvl-lH-
the organic ases were conbi ned and washe t
D ‘nw:'a -8 g’:‘«?-‘f‘-'_-‘\@i:‘; hex s sich (4388 #alv&a&@,ho? &): Rp = 2.88
provi de 4-nmethyl-5-(5-trifluoronmethyl WO 2004/013130
nROTEGBE0 03168 172

1H pyrazol - 3-yl ) -t hi ophene- 2- carboxylic acid (518Q),

whi ch was used directly without further purification.

(?EF ERENMcthvEXANRE Fudrdmethyl-a H-pyrazol-3-yl)-thiophene-2-carboxylic acid
-Pyrimdin-2-yl-thi ophene-2-carboxylic acid (2(

OH, v/v) as

To a cold (-78°C) solution of 3-(3-methyl-thiophen-2-yl)-5-trifluoromethyl-1H-pyrazole
[500mg, 2.16mmol, Reference Example 17(b)] in tetrahydrofuran (25ml) under a nitrogen
atmosphere was added »-butyl lithium (1.9ml, 4.74mmol, 2.5M in hexanes). The reaction
mixture was stirred for 2 hours, and then carbon dioxide gas was bubbled through the
solution for a further 2 hours. After allowing to warm to room temperature the reaction
mixture was stirred overnight, and then concentrated and treated with 1M sodium
hydroxide solution. The resulting solution was extracted with ethyl acetate, then acidified
and extracted again with ethyl acetate, the organic phases were combined and washed with

brine, dried (Na;S0,) and concentrated in vacuo, to provide 4-methyl-5-(5-trifluoromethyl-
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Acetonitrile (29nL) and a solution of 0.4 M aqueous
sodi um carbonate (29nlL) were degassed (via nitrogen
w@eoge)313a hen conbi ned under a nitrogen at nospPEr/6B2@3/003168
Bromopyri m di ne (924ny, 5.8mmol) and
5- (di hydr oxyboryl ) -2-thi ophené@ar boxylic acid 10
(1 Og 5. 8nnn|) wer e added to the solution, which was
1 ene{2camed Xl deid (5@t Wbﬁ:howas used directly without
rak|f§gr|phenylphosphlne)palladlun(O) (336ny,
f%ﬁf At er stirring for 3 hours the reaction
m xture was partitioned between ethyl acetate and
saturated sodium hydrogen carbonate sol uti-on. The
aqueous | ayer was | SREREBENGEEXGMIEE 4 wi t h
(§oncenh LAt A IHAGHAE heaARLYiE 9ol ve a whi te paste
rriered, th water 15 and dried
under vacuum to prOV|de
5-pyrimdin-2-yl-thio
as a white solid. L
207 (MtH) +. (b) 5-Pyr d/nNS yI-thlo ene- 2- car boxylic
acid NOH S O20 A mxture of N, N-dinethylformm de

P%ﬂ{?pwlffgﬁl %rfd(z gggghglon égfrnlx% Fjlue)ous 130 vbate (29mL) were

dége{sgddh a0 xieeFex! )puziel) hithgheietandioxyldee @chitogéd lfiPsphere. 2-
X) cesi um car bonat e él 649, 5.04m nol

and
Blf@mﬁmmrg(qu @Qéﬁl)gl, ék&ggpﬁll) e pia@ﬂ@(ﬁrgp@fo@;ylk 24Bi henecarboxyhc acid
I'ré’a dl 1 allc%} Wg%e ad?iﬁ& R& B3 %B}%‘? fv%}ﬁ&g%ﬁg Legded % BHOE Of@ﬁg\%ed by the

'ng to mnutes, and wa

alldidion 8btepakis(tiiplsngtbhogphiasgpalindium@) €38 oae i()li’@nhiymib oﬁgf&m stirring for

carbonate solutjon and ethyl

cet at e. agu
lgv&thﬁd@aqt@a gpdere A %I%qrﬁaé&twwt&ﬂ 5D foan stated sodium
geﬁ h@arﬂb a{et es%ﬁ.ﬁil nt OTheP QYA layer was isolated and acidified with

phene- 2- carboxyllc acid (140ng) as
camnenfrﬁted/ﬂwdwchkom arid to [gBB WM pastt Which RBsfiltereds washed with water

a3 Fhad 3o i oy 4959?3\‘3? 0041 013130, BCT G200/ 003168 1 ( 4.
St VI AR5 AR S 6 (7).

4- br omopyri di ne hydrogen chl oride (490ng, 2.52mmol),
5- (di hydr oxyboryl) - 2-
(b) 5-Pyridin-3-yl-thiophene-2-carboxylic acid

N A
] N

— 0

= v
Cid)

xyliQH acid (1.289)
: = 2.33 m nut es;

A mixture of N, N-dimethylformamide (7ml), ethanol (2ml) and water (3ml) was added to
3-bromopyridine (398mg, 2.52mmol), 5-(dihydroxyboryl)-2-thiophenecarboxylic acid
(518mg, 2.7mmol), cesium carbonate (1.64¢, 5.04mmol) and
tetrakis(triphenylphosphine)palladium(0) (216mg, 0.188mmol). The suspension was
subjected to microwave irradiation, heating to 150°C for 10 minutes, and was then
partitioned between saturated sodium hydrogen carbonate solution and ethyl acetate. The
aqueous layer was isolated and acidified with IM hydrochloric acid then filtered, to

provide 5-pyridin-3-yl-thiophene-2-carboxylic acid (140mg) as an off-white powder.

LCMS (Method C): R = 1.76 minutes; 206 (M+H)™.
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t hi ophenecarboxylic acid (518ng, 2. 7mol) cesium
carbonate (2.46g, 7.56mmol) and
wa edonakiis( t ri phenyl phosphi ne) pal | adi un(0) (216PEr/GB2003/003168

0. 188nmmol ). The suspension was subjected to m crowave
irradi ation, heating to 150CH/38r 10 minutes, and then
partitioned between saturated sodlun1hydrogen
carbonate solution and ethyl acetate. The aqueous 10

. ' iedmmﬁth 1M hydrochloric

pyridin-4- yI-thlophene 2-carb
brown powder. LCMS ( d C
(MrH+. (d)
5-(5-Nitro-pyridin-2 carboxyllc acid N
OH SON/ O 2 15 Acetdhitrile (50 ) and a sol ution

it IR 2rmeh gagﬁo({z 30, 63T was added to

4%9&{5@1&4 r Ql%fbg%h ”D@rﬂ’&ﬁfee (B0RLHM. 5§mﬁiou)r OpsL(diBydexyboryl)-2-
t}ﬁemnmedlvcmyyboaqd XSE&mgu fbﬁs]rmemé): aeporytareonats @2.462. Hégmmol) and

t#@k%k@wd%ydq# ur&(g)? ag%ll é#l%glogﬂ 01T8\§'h ri) "a¥e h gt%tpgxqsmn was

siigédi@kichidronhantaahasphaahpe I s6AQAD hiu@Bgand then partitioned
0.85mmol ). After stirring overnight the reaction

betiween satuigied sedivm hpdregerhearkeraie spiipn ndt e agetpte. The aqueous
t. n t
la§/%1t* g d zétég ?an\k/ivggscugégc[a ?\g@ }jﬁla%gﬂgé”}h%r cf‘glzlg fhgltq ﬁ”ll{g:b%, to provide 5-
vﬁmgemtxpﬂnicﬁiﬂleﬂatdroaﬂimkon¢ 6cid €8T )oasgi reva givetlen LCMS (Method C):
preci pitate, which mas washed with water,
R & Rl3@rmimetehz 206, (MHd) chl or of orm t o prOV|de
5-(5-nitro-pvridin-2-yl)-thi ophene-2- 25 carboxylic
acid (2.45g). LCMB (thhod C) RT = 2.97 mnutes.
. , baxylic acid WO
ONOH S O

Acetonitrile (125nL) and a solut' of 0.4 M aqueous
OH

ic acid (87ng) as a
= @®H32 m nutes; 206

Acetonitrile (50mL) and a solution of 0.4 M aqueous sodium carbonate solution (50ml)
were degassed (via nitrogen purge), then combined under a nitrogen atmosphere. 2-Bromo-
5-nitropyridine (3.48g, 17.0mmol) and 5-(dihydroxyboryl)-2-thiophenecarboxylic acid
(2.96g, 17.0mmol) were added to the solution, which was heated to 90°C, followed by the
addition of tetrakis(triphenylphosphine)palladium(0) (0.98g, 0.85mmol). After stirring
overnight the reaction mixture was partitioned between ethyl acetate and saturated sodium
hydrogen carbonate solution. The aqueous layer was separated and acidified with
concentrated hydrochloric acid to give a green precipitate, which was washed with water,
dichloromethane, and chloroform to provide 35-(5-nitro-pyridin-2-yl)-thiophene-2-
carboxylic acid (2.45g). LCMS (Method C): R = 2.97 minutes.

(e) 5-(6-Formyl-pyridin-2-yl)-thiophene-2-carboxylic acid
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degassed (via nitrogen purge), then conbined under a
ni trogen atnosphere. 6- Bronopyridi ne-2-carboxal dehyde

w@ 2008013130l ) and 5- (di hydr oxybor yl)-2 5 PCT/GB2003/003168
t hi ophenecar boxylic acid (4. 25mmol ) were added to
the solution, which was heatég4t 80C, followed by
the addition of
tetraki s(tri phenyl pho
0.51mmol ). After sti
m xture was partitPone
sat urated ammoni um chl Vlde i“on.
| ayer was isolated and \acidified withy1M hydrochloric
acid to give a mhite sol rd which was col |l ected by

filt [ '
Agét{)gf’ﬂ?ltel @Pmi@ . ;ﬁtlg‘)g) WWM\I;%%Q&? %XyWOg&g C(12d5mL) were
déghs&ﬂg)(wag é%rmht @ufgéb i dhenL@MﬁbﬁMt hmderC)a MRFogen2.afhosphere. 6-
m nut es

Bsor{lepmﬁmﬁo2ﬁ9r§ﬁoaalﬁe@<%| ) -@Hi2oph Bty ar BB%y | i X(dipidgoxyboryl)-2-
tlﬂ?}?lﬁh%ﬂﬁ}fg 1i® alld (it% gAg%%l S %d&émo) h8R6ufos, qul'ﬂEl'l %s heated to

ueous m carbonat e were degassed
80%C¢ a folidwealgdy fher gédition hefn temmkis(mplﬂenyﬂmmsplan@paliadgenm) (585mg,

O Ot T e N
ﬁe]cztg d s&t&g@la}nﬂ\ﬁﬁﬁnaﬂw&fhé QA %E%qh@éhs MhérCRad@dlated and

eat to 80C, followed by the addition of
a¢1dﬁ‘redkmﬁ( 1M lmdemhllqrimpdﬂor@‘yepawhad isokid th@lzmﬁgcollected by filtration,

afi ﬁflEH'ﬁn%ﬁasv@%éﬁ%. 1 P %ﬁ@é&#@ﬁ@mﬁ?i Bhlboxsic acid
(Af%yér vva%ghl?es Z;ngg a@log ngj?ﬂmiﬁl}ﬁy?f ?ﬁﬂgﬁn c

acid to give a fine white SO|Id whi ch was col | ect ed
by filtration, and drled under vacuum to provide
(B- (62 6t iy pyrifl ghehedtval caciloxyl i ¢ aci d
(90ng) as a white sol i d. LCNB thhod C: RT =1.53
m nutes; 221 (M-H) +#,R5 (g
5- (6-Brono- pyri di n-2-yl ' rgoxyllc acid

WO 2004/ 013130 PCT/ GB2@03/ 0 3168S 175\ Br NOH S O
Acetonitrile (150nL) an ol ution of© 0.4 M aqueous

sodi um carbonate (150nm.) were degassed (via nitrogen
Ametagétyile ($eh) eadba sebitiondef 04 M taqoemers soidims pdaebamate (SmL) were

degas:%ed (via nitrogen purge), then combined under a nitrogen atmosphere. 2-Amino-6-

hi ne) pal | adi un(0) (585ny,
ing for 1 r the reaction
tate and
he aqueous

bromopyridine (173mg, 1.0mmol) and 5-(dihydroxyboryl)-2-thiophenecarboxylic acid
(173mg, 1.0mmol) were added to the solution, which was heated to 80°C, followed by the
addition of tetrakis(triphenylphosphine)palladium(0) (23mg, 0.02mmol). After stirring for
1 hour the reaction mixture was partitioned between ethyl acetate and saturated ammonium
chloride solution. The aqueous layer was isolated and acidified with 1M hydrochloric acid
to give a fine white solid which was collected by filtration, and dried under vacuum, to

provide 5-(6-amino-pyridin-2-yl)-thiophene-2-carboxylic acid (90mg) as a white solid.

LCMS (Method C): R = 1.53 minutes; 221 (M+H)™.

(g) 5-(6-Bromo-pyridin-2-yl)-thiophene-2-carboxylic acid
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Di br onopyri di ne (14.2g, 60nmol) and
5- (di hydroxyboryl)-2-thi ophenecarboxylic acid 5
W@ 200100313B0nmol ) were added to the sol ution, wWdTOBMNES/003168
heated to 80C, followed by the addition of
tetraki s(triphenyl phosphi ne) gdfl adi un{0) (1.06g,
0.92mmol ). After stirring for 3 hours the reaction
m xture was parti tIBBed betvvee hyI acetate and
ﬁ A%ution. The
.‘ 1 difiied with 1M
hydrochloric acid to g a white solpd which was
collected by filtration, and dried under 10 vacuum to
A@Et@iﬂtr‘#l% @56@&5’ RHQ- é&‘ﬂtidﬁ' &¢ @4 W1- éﬁgb&&hﬁﬂﬁm@ cﬁ%ﬁﬁél{hB(ﬁnL) were
aci d as a white solid. FERENCE EXAMPLE
d¢@)sseﬁ (ﬁaAmtmgepypmrgc)n they | yombineh hader 2 cmtrmwangosphere 2,6-

SEE T SN CNCF Y

(Rehd 30&&!564? wesd é‘ddeHJtO Zﬁeg soluffon! WHth wRehested e85 @ pliéwed by the
20( a)] | adi um % on activated carbon)

add&tomgs t@i@hls(tﬂ@b‘tfb’ hosphlée)p@ltﬁdm(%k 062, G- %@Fneﬁdéftea stirring for

t ogILsO enr{ag ggsrﬁﬁ(?%rg vha% a?t?tlcgl]e %ﬁ%ﬁz l\r}lézé'{awﬁld Rated sodium

hff@tﬂ@éﬁﬁ@ai‘tﬁnma%wutldno "lpfeoblquiaeuﬁ-la}&r Zﬂas isolated and ac1d1ﬁed with 1M
am no- Ryri di n-2-yl -thiophene-2-carhb x I|c cid met

h@@lp@lpb}(lq aglggt}) giee %V\S}]@pﬁ@ dnghywas ¢ Nt Bibgt 109, 1ed under
S E}(ggyg’ 6
VﬂCLénﬁ IQMO% %‘ég%?%r&m%tb’gglg nerﬁ Lﬁ?@ yi) epyrl m&'-:vlh%eac\}é)a()img) s a
\A&ﬂiﬁéélﬁﬁlSlSO PCT/ GB2003/ 003168 176 ti ~ N/S' Br ~N
A m xture of 1, 4-dioxane (4ml), N bronosuccinim de
(551nmg, 3.1 mmol) and 4-
benzyl oxy- 2-t hi ophenREﬂ'ﬁ-kENd]ijpL}ﬁa@Sng, 0. 99mmol ,
Ref erence Exanple 22(a
(a) 5-(5-Amino-pyridin-2- Vl)-thlophene 2-carboxylic acid methyl ester

A suspension of 5-(5-nitro-pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [1.78g,
6.7mmol, Reference Example 20(a)], palladium (5 wt. % on activated carbon) (500mg) and
acetonitrile (300ml) was stirred under a hydrogen atmosphere for 90 minutes. The mixture
was then filtered through Hyflo, and the solvent was removed in vacuo, to provide 5-(5-
amino-pyridin-2-y1)-thiophene-2-carboxylic acid methyl ester (1.40g) as a yellow solid.
LCMS (Method C): R = 2.54 minutes; 235 (M+H)™.

REFERENCE EXAMPLE 16

(a)  4-Benzyloxy-2-(5-bromo-thiophen-2-yl)-pyrimidine
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subjected to mcrowave irradi ati on, heating to 100C

for 20 mnutes. The reaction mxture 5 was then poured
woaie/0sHBUr at ed sodi um hydrogen carbonat e sol up¢DGB2aWA/003168

extracted with diethyl ether. The organic phase was

washed with saturated aqueous!?odi um hydrogen

carbonate solution, dried (MJSO4), concentrated in

vacuo, and then sybfected to flash colum

chr omat ogr aphy ug a4 m xture of cycl ohexane and

di chl or onet hane (N ent 100:0 to 0:100, v/v, over

20m nutes) as el uent, o OVIﬁe

4- benzyl oxy- 2- ( 5- bromp 10 t =yl rimdine
(226ng) as a gum LCMS ( Met od g: s= 4.7 ninutes;
347 & 349 (M+H) +. REFERE LE 17 (a)

5- Phenet hyl - 3-t hi ophen-2-yl -1 H pyrazole Q--_z / s NN
AlSmittfveS oF Ut 4atioehe (4mIR N-bromosuccinimide (551mg, 3 lmmol) and 4-
5- phenyl-l-thlo hen- 2 pent ane- 1, 3-di_ one

bewmzyiopiymbithio ghwimidinaighamga) 891]nm% %?fﬁ%?ﬁt%ﬁ E&@@Pﬂ?ﬁ(a)] was
{r[x@gcl}f:é %%?&o%%%ﬁ%\lgé' g’[l{l]%gJ ?(; @F‘Zb ‘n];u hg lerac‘uon mixture

vl cthérh ﬁﬂulaﬂ | omee gattn@atesit soddhna thytdoogen tcerhma‘at smhmdnoand &tracted with

days. The _m xture s concentrated to give a residye
iethes THE SyBte @0 wehyashey Wilhi sgfuated RUGISH fiim hydrogen

Abbfatd Mog}f% Cfike r(lv%aS@ékj%on&}ﬁra@&ﬁ G RNAE tﬁ@? subjected to flash

separate fied and concentrated t
cpluonn dieroapipeapdtyysing3a trhlxuph@rﬁ czfe@hpxanazamldem(:}ﬂoﬂmg:)hane (gradient

13@@? Hg :Oolm} {/,IC g}/qrmg({) ;@)3 as € uen | i Cp}rcl)%dg\/i élt—geonuztvloxv—Z-( 5-bromo-

tlglgo %@Z ﬂﬁl@ﬁﬁ%%%@ﬂ%&/s G%%%S]}ggggg&hgg ?) 1I|('Ir':p4 70’ minutes; 347

LA

‘g %‘9 dtion of

-(3-methyl -t hi ophen-2-yl)-butane-1, 3-di one [3.72g,

15. 76mmol , Reference Exanple 23(b)] in ethanol (45nl)

was treated with hyaéiiﬁﬁipgégigiﬁéﬁﬁgﬁﬁg The

resulting solution E verni ght, and

gwen CRRGeIM-8lRRph&-BiyYe Hapyr@jldue. 5 The residue was
ssolved 1 n ethyl acefate washed with 1M

arj\\ed (Na2SOM),
) ophen-2-yl)

hydrochl ori c acid,
and concentrated tQ©
5_

A solution of 5-phenyl-1-thiophen-2-yl-pentane-1,3-dione [4.37g, 15.17mmol, Reference
Example 23(a)] in ethanol (50ml) was treated with hydrazine hydrate (Sml). The resulting
solution was heated to reflux for 6 hours and then allowed to stand at room temperature for
2 days. The mixture was concentrated to give a residue, which was dissolved in ethyl

acetate, and washed with 1M hydrochloric acid. The organic phase was separated, dried

(NazS04), and concentrated to provide 5-phenethyl-3-thiophen-2-yl-1H-pyrazole (3.86g)

as a brown solid, which was used directly without further purification.

(b)  3-(3-Methyl-thiophen-2-y1)-5-trifluoromethyl-1H-pyrazole
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trifluoronethyl-IHp ry azole as a yellow solid, which
was used directly without further purification. 10
WORKBERENGE EXAMPLE 18 (a) PCT/GB2003/003168
5- (2- Phenet hyl - 3Hi mi dazol - 4-yl ) -t hi ophene- 2- car boxyl i
c acid nmethyl ester NS N 0177
5-(2, 2-Di brono-acetyl)-thi ophene-2-carboxylic acid
net hyl ester [0.68g, 2.0mmmol, ference Exanpl e
24(a)] was added to a solution of ium acet at e
(0.28g, 3.4inmol) in 15 watmy (| and the
resulting mxture was StHNTe Q for 45mn, then
allowed to cool to roomt rature. Methanol (15n1l)
was then added, followed By hydroci nnamal dehyde
(0.24g, 1.8mmol) and cd&r€entrated anmoni um hydr oxi de
(15m). The m xture was then stirred at room
A solpéoraofit €3 -mothyl-thiophen-2-abdbutimen | pationet [3oi?gd 1 bdomemwh, Reference

eth te and rLne. The organi. ayer. Was
St e bt ol dtedlo i SENE, bR Py G2mD. The
r&uftitly sditRaelatiRatedXd reflideoRiriaht, Gnd Miameonoittuted to give a residue.
conbi ned, washed with brine, dried (Na2SO4), and .
The mesiditervuasatissolyed i ethyl apgiate. brashes with 1 Mpkyarpehlptic acid, followed by
bj ect ed S ol opat h S| .
R GGGl B dndn B hgu S8 18 BV ARCS LSO Bdonpen-2-yi--
tiefleeBinethlyD 1 Hpsyexiolke ada yellow solid, which was used directly without further
2- phenet hyl - 3H i m dazol - 4-yl ) -t hi ophene- 2- car boxylic
PHEERUMB: hyl ester (109ng) as a brown oil. 25
REFERENCE EXAMPLE 19 (a)
3- Thi ophen-2-yl -5-trifluoroneth I1[1,2,4]triazole WO
2004/ 013130 PCT/ GB20BBFEBENSE EXAMPERI18--N F3C A
ol utign of thiophene- 2 carboxylic acid .

15 m nut es.
U give a
yel |l ow gum whi ch was subj efied to flash Lol um

5-(2,2-Dibromo-acetyl)-thiophene-2-carboxylic acid methyl ester [0.68g, 2.0mmol,
Reference Example 24(2)] was added to a solution of sodium acetate (0.28g, 3.4mmol) in
water (10ml), and the resulting mixture was stirred at 90°C for 45min, then allowed to cool
to room temperature. Methanol (15ml) was then added, followed by hydrocinnamaldehyde
(0.24¢g, 1.8mmol) and concentrated ammonium hydroxide (15ml). The mixture was then
stirred at room temperature for 4 hours, and then partitioned between ethyl acetate and
brine. The organic layer was separated and the aqueous phase was extracted with ethyl
acetate (2x). The organic phases were combined, washed with brine, dried (Na;SO4), and
concentrated to give a dark brown oil, which was subjected to flash column
chromatography using a mixture of cyclohexane and ethyl acetate (1:1, v/v) as eluent, to

provide 5-(2-phenethyl-3 H-imidazol-4-yl)-thiophene-2-carboxylic acid methyl ester-

(109mg) as a brown oil.

REFERENCE EXAMPLE 19
(a) 3-Thiophen-2-yl-5-trifluoromethyl-1-[1.2.4]triazole
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chromat ogr aphy using a m xture of pentane and et hyl
acetate (gradient 100:0 to 50:50, v/v) as eluent, to
wW@e@niotla3B- t hi ophen-2-yl -5-trifluoroneth | 1H PCT/GB2003/003168
[1,2,4]triazole (516ng) as a white powder. 10
REFERENCE EXAMPLE 20 (a) 178
5-(5-Nitro-pyridin-2-yl)-thi ophene-2-carboxylic acid
nethyl ester N O-, S 2N O To suspensi on of
5- (5-nitro-pyridin-2-yl)-thqphede- 22 car boxylic acid
[2.25g, 9.O0mpl, Refer e anplre”14(d)] in nethano
(50mM) at 60C, was added gentrated 15 hydrochloric
acid (2m). The reacti xture was stirred under
reflux for 48 hours, a d”then concentrated to give a

yel p The | ow powde asified.

A ol BhrBHATE SHRORIOR S8 Nattobdd b iriine othyD-hydrazide
MO fenRe)! REfe%c@r@xaﬁﬂﬂlé @Bgﬂ] an@ W, W&inﬁ’e@hﬁfor&amﬂe (3ml) was
nltro pyridin-2-yl)-thi ophen box lic acid nethyl
selgeaed ‘(o]miZ}Btgya\@srrad]ngn, dileatLr@\ts 22() tfwddi mynutesT The 3eaggon mixture
m nut es EFE

S ( §°I’§8W{§F%Fi‘? hveenﬁ )yEi‘(A‘fVoﬁwgh ewél % b Sc')x%bt]edeéic jigy flash  column
EltOMt B usin® a IQIDMQGZQ %‘t@ﬂ@é{ﬁpetﬁﬂﬂc@w@?ddﬁﬂhﬁ 16@0 to 50:50, v/v)
179 To a m xture of .
a8 -el@nhytgr pseyidshayipphepid-phbrb NG |l 2. HE1ado 8t @ﬁmg) as a

stergh124ng, 0. 50mmol Reference Exanple 27(a)],

Vﬁ%&é@ uﬂ1carbonate (83ng, 0. 60mmol ) and N, N

di met hyl f ormam de (1.5nml) was added benzyl chloride

(63l, 0.55mmol). The_resultin m xture was heated to
70C and stirred overEﬁgﬁgiiﬁﬂggﬁzgﬂkgﬁgﬁg the reaction
(@ X1 88Nl R 0-ViE- B RBD oo RPR AR bR LY
ani c phase was separ at ed,
and t he aqueous phase was extr d with ethyl acetate
(3x). The organi c phas ' i
10% aqueous citric ac

sodi um hydr ogen te jsol ution,
(MgS™4), and concerftrated to provide

04§ s!pgﬁ Qllpngf92{5)nittr{}kgﬁ&ﬁ%}'/l%ﬂﬁ@%@é)ﬂ-éa?bcﬁ&ilig LI 25¢, 9.0mmol,

Reference Example 14(d)] in methanol (50ml) at 60°C, was added concentrated

atur at ed aqueous
ine, then dried

hydrochloric acid (2ml). The reaction mixture was stirred under reflux for 48 hours, and
then concentrated to give a yellow powder. The yellow powder was basified using sodium
carbonate solution and aqueous sodium hydroxide solution and filtered, to provide 5-(5-
nitro-pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester (1.78g) as a solid. LCMS
(Method C): RT = 3.56 minutes.

REFERENCE EXAMPLE 21
(a) 5-(3-Benzyloxy-phenyl)-thiophene-2-carboxylic acid ethyl ester
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10 (Method C): RT = 4.64 m nutes. REFERENCE EXAMPLE 22
(a) 4-Benzyl oxy-2-thiophen-2-yl-pyrimdine t S 15 To

w@200u0118€@ of 2-thi ophen-2-yl-pyrimdin-4-o0l [P4DGH2003/003168

1.35mvl, Reference Exanple 26 a)] pot assi um

carbonate (371ngy, 2.69mol) N—dlnethylfornantde

(3m) was added benzyl brom de (1701 2.44muol ). The

Toes uhixfuig ofi scﬁzhjedrwsssphwt)ethmnabermbcaﬁbexylsq peid e@ihxlo@ster [124mg,

ur. T gact e I
o RS RE T U PUBP BB SR QD and N
di@hiraing d® (RSRI\WRes sefdr gdnegl cldbdidd (dM@ﬂSmﬁf@@ ABe resulting
concentrated to give a yel|low oil which was subjected

migtui¢ wak hexdsediim? @whmmdapwmghb iAisr gilewing baaeastige mixture to

Cﬁglb etrﬁ%%nrtﬁmftmngg %gtr\]wefg efhyl §cetate &nd wate(r,z”gl%e or)gani\clz\dll)haﬁ%: was separated
até ahe diicRat phase Wao Hitrfidﬂé’d heth @byl ddetaad (3X). TREBE&NCﬁhases were
EXAMPLE 23 25 (a)

csmﬂvﬁ@ﬁywathefihmp H@‘Hx qugPU ek Agd, followied hy spyrated aqueous sodium

SRR ESTLETT AT 00180 950D, BTty v ..

bbﬂi\ﬂ@MdltenﬁfDrthI@nthZ eattexilicsoill ethylegthr i telnfd) .ag @dhrown oil. LCMS
46mol ), fol | oned by methyl 3-phenyl proprionate

(W@ﬂE@dD RI?‘ﬁéﬁPWBPFS The reaction ntxturepmas t hen

heated to reflux and stirred for 5 hours, and 5 was

subsequently stirred at roomtenperature over the

weekend. The m xt ur eRFEEREMITCENIAMPEH 200 gi ve a

resi due, mhlch was treated w th hydrochloric acid (1M

(@nd 4eRe iephenr2hylipyiigidiee. The organi c phase

was separated washed with brine, dried (MgSO™), and

evaporated to provi

5-pheny|-|-thiopheg\

whi ch was used dire

g MAtqut furth uri fication.
10 (b) 4 4 N
4-Tri fluoro-1-(3-nethyl -thi o%@ane-l, 3-di on
e F3C O S P

N

- pent ane- 1, 3-di one (4.379),

To a mixture of 2-thiophen-2-yl-pyrimidin-4-ol [240mg, 1.35mmol, Reference Example
26(a)], potassium carbonate (371mg, 2.69mmol) and N, N-dimethylformamide (3ml) was
added benzyl bromide (170ul, 2.44mmol). The resulting mixture was heated to 70°C and
stirred for 1 hour. The reaction mixture was allowed to cool, then poured into water and
extracted with diethyl ether. The organic phase was separated, dried (MgSO4) and
concentrated to give a yellow oil which was subjected to flash column chromatography

using dichloromethane as eluent, to provide 4-benzyloxy-2-thiophen-2-yl-pyrimidine

(265mg), which was used directly without further purification.

REFERENCE EXAMPLE 23
(@ 5-Phenyl-1-thiophen-2-yl-pentane-1,3-dione
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O To a solution of 2-acetyl-3-nethylthiophene (2.0g,

14. 29i nnol ) and tetrahydrofuran (40m ), was added
w@owisimibydri de (0.86g, 21.43mmol), foll owed bRCEGBR003/003168

trifluoroacetate 15 (3.04g, 21.43mol). Once the

reaction mixture had gone cl &8P, the sol vent was

removed under reduced pressure to give a residue,

whi ch was treated with\ hydrochloric acid (1M, and

extracted into et hy bt ate. The organi ¢ phase was

separ at ed, washed W brine, dried (MSO4) and

evaporated to provroe N

1, 3-di one (3 729) whi ch maség direcdly without
further purification. 20 REFERENCB EXAMPLE 24 (a)

5-(2, 2-Di brono-acetyl)-thi ophen-2-carboxylic acid
Toed isyluties tadr 2-a@ityltiBpphene (30g0 1@ 8\7@11311»})411 tgnapgdrofuran, was added

sSUERCPAH ] O AL Py SRR P Tphu 3 ehsnsippsgripnate 86

1'7"46H§ﬁd]?”[‘ﬂe fe4&ish) mixdire SHs thes h@éﬂ&fﬂ) f@iﬂ@ﬁ”laﬁ@ stided for 5 hours, and

58. 8mmo The reaction mxture was stirred_overnight,
VRS wbsgluteer}rmﬂtmedr@ Tofine tﬁl@ﬁ@llﬂt%@r qvextthe evegkend. The mixture was

ConC ntrate Ve a
cPR-E r?ﬂ%i i g]t Vst eqesvl\gus ed Wi SM sa}%}?gathggﬁ%g Sgdgﬁlg)?s o%’qd M) and
eRirslii@D &ito eafydapnéhie. The @k ghnicphasbrwasesephiard, ehakliedl with brine, dried

:U%ESO4 and concentrated, to provrde
Oah 24l svapasaiad de providg Aipbemdrlgthionks

\#I—H&W{LIS &%&%ﬁre§éy S4Bdut ﬁﬁ@g&_% ed di ect ly vvrt hout

purification NPLE 25 10 (a)
Thi ophene- 2- car boxyl i ¢ acrd N-(2 2
trif [ ) NN HN H
(é To 34 - Bf-IRC s q: 1005 s

10. Ommol ) in et hanol (20n1) was dded 2-

F.C

? / \
S

o
o

To a solution of 2-acetyl-3-methylthiophene (2.0g, 14.29mmol) and tetrahydrofuran
(40ml), was added sodium hydride (0.86g, 21.43mmol), followed by ethyl trifluoroacetate
(3.04g, 21.43mmol). Once the reaction mixture had gone clear, the solvent was removed
under reduced pressure to give a residue, which was treated with hydrochloric acid (1M),
and extracted into ethyl acetate. The organic phase was separated, washed with brine, dried

(MgS0O,) and evaporated, to provide 4.4.4-trifluoro-1-(3-methyl-thiophen-2-yl)-butane-

1,3-dione (3.72g), which was used directly without further purification.

REFERENCE EXAMPLE 24
(a) 5-(2.2-Dibromo-acetyl)-thiophene-2-carboxylic acid methyl ester

Br

Br / \ O—
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t hi ophenecar boxyl i chydrazi de (1.11g, 7.85mmol). The
resulting solution was stirred for 2 hours, and then
w@eogemisat ed to give a residue. The residue WeSI/GB2003/003168
di ssolved in ethyl acetate, 15 passed through a pad of
silica and concentrated, to gBbvide
t hi ophene- 2- car boxylic aC|d N- (22
T8 -atsolutiou @f 6- dceiy#hmhetda%arbhyyircm@@ fa 193gmel3 immethanol (40ml)

atzg(g ot e _e %&‘r&ﬁé Eﬁ%}g}%ﬁz gﬁ% ﬁﬁie 1%131 mlxtu?e way W overnight

atzﬂﬂg“ieﬁ%ﬁﬂur% Yhe B4cCtiSh ﬂhﬁtuﬂe Qs Eehdntrdtedit giifeea efsidue, which was
hi ophenecar boxam di ne 3.09mmmol ) and et ré;r/

d@s@vedj lreteﬂwi(wpq:tgtm orpahed mthlﬁqateé PRHS| §0(mg§ hydrogen carbonate
e ted Cr, r

sc?lgﬁé)ns Hnﬁufhgg rgrl.?ﬁ 3ﬁ%a (:4;) ia{é%glr)n@c;e thed ht%ggrbﬁge 590, L §i8fomo-acetyl)-

tHibpHeHs-at @eborytib atidthiethol eserd4 BREY, @\lhm‘h wabuded direotly séthout further

2-t hi ophen-2-yl -pyrimdin-4-ol (238ng) as a yell ow
ppafiepsion. whi ch was used directly without further
purification. WO 2004/013130 PCT/ GB2003/003168 182
REFERENCE EXAMPLE 27 (a)

5- ( 3- Hydr oxy- phenl-tREEEREhEEQEKA&ﬂHﬂQBﬁC aci d et hyl
. HO "/ S .

di rret hoxyet hane/ et hanol /(ypt er (7 2
3-(4,4,5,5-tetranmet hyl - §2Nd|ox
phenol (174ng, 0. 79mmol

tetrakis(triphenyl pho‘?}Bhl n% pal/l adi UB(0) (15ny,

0. 013mmol ) and cesium carbonat® (169ng, 0.52mmol). The

m xture was subjected to mcrowave irradiati
Tooasalitgon 6f TEBErpaseiagiging (i 2. HimmeRdpiesfni w1Qsply was added 2-
t%ﬁhetnhgzﬁlbo ch&&rhﬂggﬁ oé l?ytheaﬁagﬁlﬁhg s@lﬂﬂoﬂ- O stirred for 2
eous” citric’ acl two’phases we
heeasmRl ten CEMn&%éngmead\ws’F hextsidat wds Uhsisdiveft imydthyl acetate,

rocon Stoul ARy ey G R SR o sia -
(3 Q%-trﬁl%ﬁﬁm fnﬁ4 L9 hhMeidR N1 9@@ it S QLlit¥ ok LEREB (Method
SolTd was triturated with diethyl ether and  pentane
c,(s)lRia,— v/ M) mauebs{ 239 @1eH)T.t o provide _

hydr oxy- phenyl -t hi ophene- 2- car boxylic

REFERENCE EXAMPLE 26

() 2-Thiophen-2-yl-pyrimidin-4-ol

HO N /\

A mixture of 2-thiophenecarboxamidine (0.5g, 3.09mmol) and ethyl 3,3-
diethoxypropionate (1.18ml, 6.07mmol) was subjected to microwave irradiation, heating to
180°C for 5 minutes. The reaction mixture was then triturated with methanol and filtered,
to provide 2-thiophen-2-yl-pyrimidin-4-ol (238mg) as a yellow powder, which was used
directly without further purification.
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acid ethyl ster (140ng) as a white solid. LCVMS (Method

O : RT=3.53 mnutes; 247 (M). 15 REFERENCE EXAMPLE
WQ30044)3130 PCT/GB2003/003168

5- (5- Phenet hyl am no- pyr| d| n- 2-yl)-thi ophene- 2- car boxyl

ic acid nmethyl ester i‘solution of

5- (5-am no- pyri di n- 2- él )t h| ophene- 2-carboxylic acid
nmet hyI ester [50nyg, nce Exarrpl e
% h , IH

hours. d aci al iC aC|d (. i 23|n I) and

sodlun1tr|acetoxygg'o-ve i de * ~42ﬁ£gl) was t hen
added to the reactig X er stirring for a
further 20 hours the agt i 1 Xt uUpe was

concentrated. The residue was di ssoved in et hyI
acet at

and the r l.tant .sol. uti ' th 9 .
Tej |58ﬁ5’<9|“d of o 1% oﬁ ~orpEOHGRE '°§V€ &%é&mc’l) m
df%fe@ﬁ&@@maﬁéyét%&ﬁﬂv@at&o wtzrzp nv/v/ hevras bzﬁddé@ 3Ytna SQS-mfém%thyl 1,3,2-
 ayer "was separated, dried and evaporated to

digkeleralaniZegl) @benolmﬂ7émgm&s79mmlbctte@@lﬂ@(@mheaxln esmhmﬁpaﬂadlmn(o)

lgl]l{%,o %gggmﬁﬂ!?#s' ggn carg&}att% £1%9ﬁj§é %%ﬁatrr%h)e@g ?1’(1:}%96 was subjected

tomi@oRiRNBidaBA] H&tM@t&QGG(?(D 1B hiREE. cmaeamaam&aue was then

183 pyri di n- 2- é@ir@t hi ophene- 2- car boxyl.i c %m d

parjitipesd, betvgen ethyhgyetais aadylém aanesrs citfienpid. prbfliroyvagphases were
3 55 I

TP arﬁt‘idgam nquégéére}g?s% \g(as( wﬁcﬁﬁdogﬁeneh}g %Jgﬁab@gy |%ﬂa%1|e pombined

ofgafiet Pithseestvere Nvdshed with Avatext frllowefl by brme dried (MgSO,) and

cgﬁggtyﬁg]@g gf?%/ by gﬁgwﬁlt% %ﬂ%&g‘o %ggg??%(f 8’%% érp %%1 Ciél'{ljl ggegmyl ether and
p%{ggu?e) %1 1 v 'aﬂ@l ﬁl@&&?rtlaoﬁl%lvﬁl%hy@ﬁh{zﬁ%ﬁ&pﬁerﬁm&xen@ﬂ@arboxvﬁc

ecul ar sieves i'n anhhydrous tetrahydrofuran

aéid <8 bsteMAI0S %%ﬁsf 2dhfteBoIRD MoMISI M@ p®i7ai3. 53aeinutes; 247 (M-).
acird (22nml, 0.37mmol) and sodiumtriacetoxyborohydri de

(108nmg, 0.51 mml) were then added to the reaction
m xture. After stirrkgggmmg—g hours the
reacti on nm xture was esi due was

& Ssalsashhbnslaiho-BeAdialRy MM opiiie-2-carboxylic acid methyl ester

A solution of 5-(5-amino-pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [SOmg,
0.21mmol, Reference Example 15(a)] and phenylacetaldehyde (28mg, 0.2lmmol) in
anhydrous tetrahydrofuran (2.5ml), was stirred for 16 hours. Glacial acetic acid (13ml,
0.23mmol) and sodium triacetoxyborohydride (89mg, 0.42mmol) was then added to the
reaction mixture. After stirring for a further 20 hours the reaction mixture was
concentrated. The residue was dissolved in ethyl acetate and the resultant solution washed
with 10% citric acid solution, followed by saturated sodium hydrogen carbonate solution,
then brine. The organic layer was separated, dried (MgSO,) and evaporated to give a
residue, which was subjected to flash column chromatography using a mixture of

cyclohexane and ethyl acetate (75:25, v/v) as eluent, to provide 5-(6-phenethylamino-
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solution washed with 10%citric acid solution

foll owed by saturated sodi um hydrogen carbonate
w@olounizs) then brine. The organic | ayer was SPOEGBR2@®d/003168

dried (MySO4) and 15 evaporated to dryness to provide,

5-{5-[ (qui nol i n-2-yl met hyl ) - d&¥no] - pvri di n-2-vl }-

thlophene 2- carboxyllc aci d net hyl ester whi ch was
b2 ey )-He o : drepie 9nem) aspacyilow oil. LCMS

= 5 375 (N%kb+. (c)

@%“‘F@F?z‘% [ﬁoﬁu&t e%g%p% Eﬁ%, oxin-6- |1 methyl

-am noj - pvrldln 2-yl}-thiophene- 20 2-carboxylic acid

nmet hyl ester O NiN O C)FIBy proceedlng inasimlar
(branngrf 5t[(Q&abbn-8 By Hramhieo PBY 11} tiksioplene-2-carboxylic acid

5-(5-a yridin-2- yI) thlophene 2-carboxylic acid

nEth§$j§£$%gP[80ﬁg 0. 34mmol , Reference Exanple
15(a)] and 1,4-benzodioxin-6-carboxal
0. 44mol ), there was 25 prepar
3-di hydr o- be
4] di oxi n- 6-}
t hi ophene- 2- 'ox//lc acigd

: ester whi®h was
used directly withetut further purification. LCVS
(Met hod

Az@@amleﬁ%&1@@#%@32@%@?903@11@8@%- -éaa Sylic alid methy ester [80me,
0 @4{1{‘?\1({1 Bﬁ&% HE Eﬂax%glel 1>§|(a)? %ﬁiﬁohne)é&t‘bgkildalyde (69n(1jg,é).44l_rf1mol), and

thlop ene- 2- car boxyl'i c "aci d ést e
4ANNMOIcBuBy sprves éedinhgydions atetsalmdha?urana@nianl),t waRettisred nfoe 20 hours.

Gy apses. 9Py, (i Bnemsitd Bl draesipphgrhedids (108me

05515%1{)&61%3%5(1(168% B1e8BaBon BXAMM. & fle? 6BringdBa further 16 hours the
benzo[ b] f uran- 2- car boxal dehyde (38ng, 0.25mml), there
reagison prisfyag edsScofcentrated, the residue was dissolved in ethyl acetate and the

b f hyl
soq‘n&érb %%glgedur g 1200% XC;E'FJ’lIE Cééadz: c@ﬂﬁ ’%ﬁ%{\;v cf“bgrs% V]\%llt]%% sodlum hydrogen
catb&ithtélisoRibhy thnt bﬁhlé Thy oheiid llHylef Iv(?etét s@m$M1ed (MgSO4) and

(Method ©: RT 10 = 3.87 mnutes
eAPPIALYD - Be ENICAR Wo-lvé?W%) 24 3

’ QlhiN- < FANAAD
th?rotﬁﬁflg Qxc)éhj)ogwﬁg : Qcﬂeltn@ﬁlvl e%&rre(NhNhSwas used dlrectly w1thout further
purification. LCMS (Method C): RT = 3.15 minutes; 375 (M+H)".

ridi n2§|}

(c) 5-{5-[(2,3-Dihydro-benzo[1.4]dioxin-6-

2-carboxvlic acid methyl ester

© AN
(U (A
N —N (o)
fo) H

By proceeding in a similar manner to Reference Example 28(b) but using 5-(5-amino-
pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [80mg, 0.34mmol, Reference
Example 15(a)] and 1,4-benzodioxin-6-carboxaldehyde (72mg, 0.44mmol), there was
prepared 5-{5-[(2.3-dihydro-benzo[1.4]dioxin-6-ylmethyl)-amino]-pyridin-2-yl}-

thiophene-2-carboxylic _acid methyl ester which was used directly without further
purification. LCMS (Method C): R = 3.60 minutes; 383 M-+H)".
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O 15 A solution of

5-11-(3-am no-ethyl)-1H pyrazol - 3-yl ] -t hi ophene-2-carb
wo@okioes1aci d nmet hyl ester [126ng, 0. 5i runol, Ref/6B2IVGH03168

Exanpl e 35(b)] and benzal dehyde (421, O. 4mm|) in

anhydrous net hanol (4ml) was18tirred overnight. Sodium

bor ohydri de (24ng, 0.63mmovl) was then added to the

reaction mxture, which was stlrredfor afurther 2

, G J£ 2 A b d )
hydrﬁlg@l?l gagébonat e sol ut| on (| m ) then | oaded onto an

Isolute(r) HMN cartridge (5m). After 30 mnutes the

cartridge was washed with chl orofor t he Gc,ol vent
concentrated, to row de —
5-T1-(2-ben ' byl ) - 1 pyrjazol -S8-yl ]\ t hi ophene-
2- car boxyl i et hyInNester—f60ng) as aoyel | ow

gum LCMB ( . RTE 2,19 nminutes; 342 (MtH) +.

25 (g) 5-(1- (Qui nol i n-2-yl net hyl

-am no] - propel }-| H pyrazol - 3- yI -t hi ophene-
By arpesedingcinag istnidet mgpneg 4o ke W%E&Mﬂ@ﬁiﬁb but using 5-(5-amino-

oGSO S tb? A4 S, e
Ebmyllel QS(&@]I di)niiEbénzlo[b]ﬁﬁmﬁQ c[aﬂib&ﬂi@ehy@ieS&Bﬁm&, OFZéﬁmntﬂ)m ¢here was

PI(%)I()% %ot ad Z1dannpl | e rb aI s 4g-arbox lic acid

m% @ét@;h&'v cﬁ%s%c’ls dﬁéUthWi@ﬁdL@ ?ur(ﬁle? BgnﬁgatWQ,OMS@Method C): R

enadded to the reactron m xture, was stirred
_f30g71ﬁlrfu@gstg1@5(1q+ﬁ9*urs bef ore bei ng concentrat ed. The
residue was treated with water (2ml) and saturated
sodi um hydrogen carbonate solution (I m) then |oaded

@t 0530 b3el Ll

- :
the eged vent concentrat ed, to provi de
5- (1-{3-[ (quinolin-2- I~v|) ani no]J - pr op
pyrazol - 3-yl) - h| ophene- 2- car boxylic

ylmethyl)

al Livs

ester. LCMS . Rl~=
(MrH) +. (h) (3 [FBerzol vl
-am noj - prop 1 pyrazol - 3-yl )*)— o}

A solution of 5-[1-(3-amino-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl
ester [126mg, 0.5mmol, Reference Example 35(b)] and benzaldehyde (42ul, 0.4mmol) in
anhydrous methanol (4ml) was stirred overnight. Sodium borohydride (24mg, 0.63mmol)
was then added to the reaction mixture, which was stirred for a further 2 hours before
being concentrated. The residue was treated with water (2ml) and saturated sodium
hydrogen carbonate solution (1ml) then loaded onto an Isolute® HM-N cartridge (Sml).
After 30 minutes the cartridge was washed with chloroform and the solvent concentrated,
5-[1-(2-benzylamino-ethyl)-1H-

razol-3-yl]-thiophene-2-carboxylic _acid

to provide

methyl ester (60mg) as a yellow gum. LCMS (Method C): R = 2.19 minutes; 342

(M+H)™.

carboxvlic acid methyl ester
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t hi ophene- 2-carboxylic acid nmethyl er LN _~~ NSH

OO 15 OBy proceeding in a sinmilar manner to
woredogne1de Exanpl e 28(g) but using 5-[1-(3-am POF/GB2003/003168

propyl)-1H pyrazol - 3-yl ] -t hi ophene- 2-carboxylic acid

met hyl ester [100ng, 0.38mmll85 Reference Exanple

35(a)] and piperonal (47nmg, 0.31mmol), there was

prepared 5- 1- 3- [(benzo[1l 3]dioxol -

X1) - am no] - propyl }- 1I—|—pw¥}
ylic 20 acid nethyl est

m nut es; 400 ( M) 5-(1-{2- o)
31 di oxol - 5 noj - et hyl -1H pyrazol -3-yl)-
t hi ophene xylic acid methyl ester WO

2004/ 01318Q 82003/ 003168 186 O~ 1 NNC\ ~\ O
S O OBy proceeding in a simlar manner to Reference

AEK&B%I?O?S([@X3Mn&§toP 1)3-H-pyragolad¥yl]@hiophene- 2-carboxy11c acid methyl
eth IZ) 1H pyrazol ? t hi ophene- 2- carboxylic acid

eptet HyPOragt &3 8[1r1rgglﬂ~gRefgre4ﬁ¢mExamphéf?eﬁ(@& C@@Qﬂqubp@hnecarboxaldehyde
(i’é ) ] %qgm?iipilg Q@ydx(o%g MhetifndP WI) whdl iftre¥@Svernight. Sodium

preparé
bbtdgaAaed L1 Bhgli xahod-wixndeh yidedarv nhe]reaiitlbylrﬁlxﬁth Rylialz ovas stirred
f@)g’ Vs glzi?oglgseaqe ﬁ{zﬁ Caggbg(g@g%tkﬂ%ﬁ he(1]e§1'due was trgateé w1’31 water (2ml)

aﬁg(s%‘fu}gcecﬂu op ene{f]%rf‘)g F%%Bﬂ%té s@ﬁ'tlelg](‘lﬁﬁﬂﬁk}l 1@)5&6@/&?{5 Oin Isolute®

I C aci est er
HANicMt:$dgel@G (D). Byftqpi30 amadnesu thei carteidgé wiab MSMrWleh cltlorroform and the

ef erence Exa le 28 5-
S&Vﬁg}ﬁ ) Copeeniated, ot 3p§ﬂ%det hiéﬁélgﬂ‘—"zl
VRl AK B @Rt hEAQ8 boRy HTHBIU . met P 8:&N cgcﬁqsamleﬁmd C): R = 2.29

35(b)T and 1so-nicoti nal dehyde (35ng, 0.33mmmol ), there

iffitelr RPAAEAT) .

(h) 5-(1-{3-[(Benzo[1.3]dioxol-5-ylmethyl)-amino]-propyl }-1 H-pyrazol-3-yl)-

thiophene-2-carboxylic acid methyl ester

{

o)
By proceeding in a similar manner to Reference Example 28(g) but using 5-[1-(3-amino-
propyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester [100mg, 0.38mmol,

Reference Example 35(a)] and piperonal (47mg, 0.31mmol), there was prepared 5-(1-{3-
[(benzo[1.3]dioxol-5-ylmethyl)-amino]-propyl } -1 H-pyrazol-3-yl)-thiophene-2-carboxylic

acid methyl ester. LCMS (Method C): RT = 2.20 minutes; 400 (M+H)™.

thiophene-2-carboxvlic acid methyl ester
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5-(1-{2-[(pyridin-4-,

| yl)-am no] -ethyl}-1H pyrazol - 3-yl) -t hi ophene- 2- car box
w@bkiog/otB3@ci d net hyl ester. LCVMS (Method C): RACEHGB2003/003168

m nutes; 343 (MHH) +. (k)

5-[ 6- ( 3- Phenyl - propyl am no) - p}&4 di n- 2-yl ] - t hi ophene- 2-

carboxylic acid nethyl ester H NN/ \ O SO 20 A

m xture of

5- (6-am no-g

met hyl est gr

in dichloro%tane(Grri), was stirred for 5 minutes. :
Sodi um tri acet oxybor ohydride. (720ng, : | ), was )
EBRCSRRAIN & SPHIAT FRRts ‘i?n‘gﬁfféé*(‘&"r 5 amﬁécﬁ@@?tsl{sm&%&l -(3-amino-
e%@f-lﬁ%r%?—@%@?thi%@ne—?%%&?ﬁc Motd URRiINRSer! Yi@Fhg, 0.4mmol,

w't’h di"¢chl or onet hane and washed wth saturated sodi um
RAfer20G4F a8 0 SEOT AGBppe8neDE06e:, 0[BMmmel) brstwas prepared 5-(1-{2-
) er

henzoh) o [digxol-5-ylnyet , l to?-c}: ’-V}g{ﬂig&]enea-carboxvlic
R

SO ER S et HeL S RITHIO [5€L _. \ .
SR ] VRS BB U2k 2 pf e s B00Toed
directly without further purification. LCVMS (Method

C: RT =4.32 minutes; 353 (MtH)+. 5 REFERENCE
(BXAVELE - 28 (Padidin-4-ylmethyl)-amino]-ethyl } -1 H-pyrazol-3-yl)-thiophene-2-

5-{1-][2-(4..Fl uar o- benzyl oxy) - et hyl ] -1 H pyrazol - 3-
I}-tﬁ%&%—@?@ﬁ%ﬁa c acid nethyl ester ,N
O--~-NS O 10 To a solution of

5-[1- (2- hydr oxy=st hyl )H- 1H pyrazgl - 3- /] -
rboxylic aci¥’ mithyl st ef TROOWy; % Ref er ence

Exanpl e 10(a j ydrous t\etrAahydr 6f ura (ém)
was added sodi um hydride (30ng, 0.6mmol) and t he

uspensj.on. was. stirred for,3 m Ryt es . .
B RS SRBE LS Sipb e Bt A Ple 25 et ity 1-G-amino-
AP WSS razdd- i Rehiophe A€ DicarboyiE Usicd Watyef Estér0 chmg’ 0.4mmol,
overnight. 1 M Hydrochloric acid solution was added to
Reference Example 35(b)] and iso-nicotinaldehyde (35mg, 0.33mmol), there was prepared

hi opbene- 2- ca

5-(1-£2-[(pyridin-4-ylmethyl)-amino]-ethyl} -1 H-pyrazol-3-yD-thiophene-2-carboxvlic

acid methyl ester. LCMS (Method C): RT = 1.71 minutes; 343 (M+H)™.

(k)  5-][6-(3-Phenyl-propylamino)-pyridin-2-yl]-thiophene-2-carboxylic _acid methyl

ester

A mixture of 5-(6-amino-pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester [400mg,
1.7mmol, Reference Example 12(b)] and 3-phenylpropionaldehyde (320mg, 2.4mmol), in
dichloroethane (6ml), was stirred for 5 minutes. Sodium triacetoxyborohydride (720mg,
3.4mmol) was then added to the reaction mixture, which was stirred over the weekend. The

reaction mixture was diluted with dichloromethane and washed with saturated sodium
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15 reaction m xture which was then extracted with

ethyl acetate (3x). The conbined organic |ayers were
woRmhe1e th brine, then dried (MgSO4), and  PCT/GB2003/003168

concentrated to give a pale yellow oil. The oil was

subj ected to flash col um chﬁ&ﬁatography using a

m xture of ethyl acetate and dichl oronet hane

caflpmatti miuucsl et grg@Ee 1§yerwa$) lsglgteéJ deed (MggOp) aid gencentrated, to

J-thio he e-2-carbox hc ac:1d methyl

esltdrc(6@@ih§) mﬁay{vaﬁaieardlfezammst ﬁut}ﬁﬂpyﬁﬁd:aMnDIILCMSQMéthod C):
“(Method €): RT = 3.76 nminutes; 361 (MtH)+. (b)
R‘ﬁ—-—(@BB&nmytbs;)B)iméWﬁ)J’pyrl di n- 2-

['am) -t hi ophene-2-carboxylic acid methyl er ONS O

To a cool ed (0C) suspension of sodi um hydride (55ng,

1.38mmol) in anhydrm%cﬁ%ﬂwﬁ&l@/% ormam de (I m)

was added a solutio
(a%- ( 65Y4D P4 YRIRIrBWendy 6t idityd}-Y H)pyrazol-3-yl} -thiophene-2-carboxylic acid
hi ophene-2- carboxylic acid nethyl ester [220ngy,
0. 88wyl efteif er ence Exanpl e 34(a)] in anhydrous
N, N- di net hyl f ormam de (2nl), foll owed
benzyl bro€1 de 201, 1.0mml) jn anfydibus o

N, N- di net h 8’6?7%/(;16

WO 2004/ 013139
to roomtenperatdre and stlrre

overni ght, b&ore
being diluted with dieth ether

d_wi o
Towat esolytian off &il | §obydngyry s Yh)e W@Zsféwﬁs leqpa\ém%‘% Exﬁﬁ@oxyhc acid

mgﬂ%% %%[gld £1 Ol%éﬂg %Qx#ﬂ@oﬁ)fﬁﬁi‘gﬁn w i 8 in aBLRIrON! R ahydrofuran
((Inlii) eyl edde® sadinidwytide (3mng m@tﬂmy)l) anditbe s@speBsig) vas stirred for 30

1%2& eégr %@%%%mlp})oml pé%%én@&m %n%éied dropwise, and the
reisdctg%l} I{n%tﬁ%t gl lPijt%o stlrhove?u%_ ht. 1M Hydrochlorlc acid solution was added to the

H pyrazol - 3-yl') -t hi ophene- 2-
reqatidomyktue: whicl westthgn extsdcerd @ith ekhy] heetat€ (R)STle caidbiped organic
A sol ution

e et PR Priva e ies MR PRS0 gl yellow

ot Tl &€ ’vxgts g@fsj Bl 1088ds8 ool EhroPatb8rapal usin fa%&'ﬁﬁ@ of ethyl acetate
Exanple 31(a)] in dinmethylformam de (1. 8ml
and dichloromethane (gradient 5:95 to 25:75, v/v) as eluent, to prov1de 5-{1-[2-(4-fluoro-

benzyloxy)-ethyl]-1 H-pyrazol-3-y1}-thiophene-2-carboxylic acid methyl ester (72mg) as a

yellow oil. LCMS (Method C): R = 3.76 minutes; 361 (M+H)™.

(b) 5-(6-Benzyloxymethyl-pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester

To a cooled (0°C) suspension of sodium hydride (55mg, 1.38mmol) in anhydrous N,N-
dimethylformamide (1ml) was added a solution of 5-(6-hydroxymethyl-pyridin-2-yl)-
thiophene-2-carboxylic acid methyl ester [220mg, 0.88mmol, Reference Example 34(a)] in
anhydrous N,N-dimethylformamide (2ml), followed by a solution of benzyl bromide
(120pl, 1.0mmol) in anhydrous N, N-dimethylformamide (Iml). The reaction mixture was
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treated with diisopropyl ethylamne (941, 0.54mol),

2- (am nonet hyl ) pyridine (251, 0.24mmol) and
w@qoiosaabenzotri azol -1-yl)-N, N, N , N -t et r anet PgT/GBRIV003168

m 15 hexaf |l uorophosphate (71ng, 0.18mmmol). The m xture

was stirred at roomtenperat Hg& for 6 hours, before

bei ng evaporated under reduced pressure. The residue
alinazseddtong@m dd Topm enipprature endt wireeddovRaRiBllg bfarp being diluted with

m. h b sP n Q

dlﬁélyy %T He Sﬁgﬁﬁ 8;9%&5} g)% ?&?Oé)gedar atb tgél af bt Aébém@qayer was

1s61§ﬁea8@4éd m@so@@ﬂmomaérﬁdtddgtqopmvidées eﬁ-mlvloamethvl-pvndm 2-yD)-
reS|due whi ch mas subjected to flash
LugrRashlic & taestari (hoomehes mlsgﬁhﬁl@w okt fHMS (Method

C&?&E?&§%$391@% %%gﬁggﬂ§%(?aaglent 95:5 to 100:0, v/v)

pyridi n-2-yl met hyl ) - car banoyl | - net hY}
1H pyrazol - 3-yl ) -t hi ophene- 2-car boxylic acid nethyl
ester (53ng) as a WREEERBNOE EXEMPIBVBOhod C): RT =

2.15 mnutes; 356 (MH#. 25 ﬁb) 5-%1 A
(@) Qui éﬁiﬁlﬁ@’ﬂﬁlﬂc&ﬁh&ﬁbﬂ) -carbamoyl]-methyl}-1H-pyrazol-3-yl)-thiophene-2-

| 'yme y1] - t hi ophene- 2- car boxylic
aci dwﬁg iR ed SN S O 00 WO 2004/ 013130

PCT/ GB2003/ 003168 189 By proceedi ng/ma simlar
b

manner to ReKe ce E;garrpl e 30
car boxynet h 1H

aci d net hyl Ony 1. Ref er eflce Exanpl e
31(a)] and 8-am noqui nol ione (211lny, 1.46mmol),
(gradient 20:80 to 30:70, v/v), there was epar

A5 splutigmy ifni(l narsowmthda}fépwwekWI))thmﬂqhgwgfmbosyhc acid methyl

t b
ESTNIL R e T S .
trgaté& \mm Lﬂlﬁ%proggl%t}{y&&hﬂhé' (9@ ), 0.54mmol), 2- (ammomethyl)]i)yrldlne (25,
5-[1 inolin yl carbanoy neth l')-1H pvrazo

OB 2 Cooxyl | ¢ O Gk HbAARAZoES BN NN eamietpyluronium

hexafluorophosphate (71mg, 0.18mmol). The mixture was stirred at room temperature for

6 hours, before being evaporated under reduced pressure. The residue was dissolved in
ethyl acetate and washed with saturated sodium hydrogen carbonate solution, followed by
brine. The organic layer was separated, dried (Na;SO4) and concentrated to provide a
yellow residue, which was subjected to flash column chromatography on silica using a
mixture of ethyl acetate and cyclohexane (gradient 95:5 to 100:0, v/v) as eluent, to provide
5-(1-{[(pyridin-2-ylmethyl)-carbamoyl]-methyl} -1 H-pyrazol-3-yl)-thiophene-2-carboxylic
acid methyl ester (53mg) as a white solid. LCMS (Method C): RT = 2.15 minutes; 356

(M+H)".

(b) 5-[1-(Quinolin-8-ylcarbamoylmethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic

acid methyl ester

“ \\? ﬁ\j«/\\n
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O O 10 CCN A solution of
5- (1- car boxynet hyl - 1H pyrazol - 3-yl ) -t hi ophene- 2- car box

wq kiog/oemad nmethyl ester [80nmg, 0.30mml, Ref ePETNGB2003/003168

Exanpl e 31(a)] in dinethylformam de (3n1) was treated
wi th diisopropylethylanine (18%1, 0.9mmvl),
3-am noqui nol i ne (45ny 0.31 nnDI) and
By procesdate ik ot r ialer - rggar}qe)“ -1y, Refgrenge Example 30(a) but using 5-(1-
el ranef k| LM, A S I h ,
S SURATRHIEAR T DIOBIAL POLABIE T8 (AT e, Do

1 Qﬁmﬂ)l fl@éféﬁncebE;ﬁzﬁﬁ}ﬁe B@(a@}hﬂ&ﬂﬂ[@eﬂohmﬂ@ﬂ lngd Mﬁénhmol) (gradient
(gr essure. The residue was d

R0 1q B 7P ¥, thene Wed PERPATSH kst aubamoy s
3- RhehY Lhib hc §8 %@th estgr g@@m%ﬁggcﬂghtaﬁgwn solid. LCMS

(gui nol i n- 3-
(Mebthad Eanﬁy I=n@641;rin)ut&&+3 937 (Mzrbl) .3-
1l -thi ophene-2-carboxylic acid nethyl ester which was
20 used di rectly wi t hout further purification. LCVS

it

met hy&lhﬁdﬂnﬂy;gtalzol 3-yl I -thi ophene-2-carboxylic acid
met hyl ester H, N\ O- N ~N~ 1111 SO N 25 W
2004/ 013130 PCT/ GB2003/ 003168 190 By//pr ceedlong in a

simlar manner to RefeHenc Ust ng
5-(1- N N
car boxynet hy azol -3-yl)

ne-2-carboxylic

H { ophene- 2- car boxylic
aci d net hyl d Oy, ©€0.26mmol, Reference Exanpl e
31(a)] and §- appheryti di ne (26ny, 0. 27mmol ), there was

pr epar ed

A SRR, S sdbo At BT TR iRt AL ol bld methy!

eHt&eqi8@hg, engmwlt ReGsredoer Ekanplp u3l(fa)] ciat dmmth;tlmmde (3ml) was
(Method O): RT = 2,17 mnutes

tigated - {v[n(h:v rlu@npnorzylgthnlemﬁgﬂ ) (e ktbar?a%fpljrw}?et ﬁyqn}mqumhng (45mg,
0233I 1¥' }-thig alﬁhene "O-(7-azabenzotriazol-1-y1)-N,N,N° ,N’-tetramethyluronium

hexafluorophosphate (114mg, 0.30mmol). The mixture was stirred at room temperature
for 2 hours, before being evaporated under reduced pressure. The residue was dissolved in
ethyl acetate and the resultant solution washed with water (2x). The organic layer was

separated, dried (Na;SO4) and concentrated to provide a residue, 5-[1-(quinolin-3-

ylcarbamoylmethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester which was
used directly without further purification. LCMS (Method C): Rt = 3.02 minutes; 393

(M+H)".

(d) 5-[1-(Pyridin-3-ylcarbamoylmethyl)-1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid

H
N
shl

methyl ester
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carboxylic acid neth [y ester NN O, Ni CNS O 10
O By proceeding in a simlar manner to Reference

wEx@apla3B0(c) but using 5-(1- PCT/GB2003/003168
car boxynet hyl - 1H pyrazol - 3-yl ) - t hi ophene- 2- car boxyl i c
acid methyl ester [50ng, 0.1 |, Reference Exanpl e

31(a)] and 3-am nonet hyl pyri di ne (20I 0. 19nmp 3
By heoecedigegs ipr @ pamgar manner to Reference Example 30(c but using 5-(1-

AP S R Ao oms
0.26m6d], VMeﬂéﬁ@éjEQamﬁetﬂlga)]Naﬁm B{atrmﬁcbmtridme (Qoury, DlQﬂalmcd)] there was

LCVM5S (Method C): RT = 1.96
prquridf( -i i arbamayl iy nu pvrazol Mf_bthlopﬁenged carboxylic

aci A% LSLALH’-VH %9 lus% c}ﬂe}:f&gr Wlff-ﬁeﬁ CRGhE p&ﬁfckﬂﬁefﬁ/ | LGN@’QN@ethod C):

metnyr ester NX1(1SsS OO0 1

Rgot 7 arinwtés; 343 (M+H)".

5- (1-carboxynet hyl - 1H pyrazol - 3-yl ) -t hi ophene- 2- car box
ylic acid net hyI ester [400rTg, 1. 5mol, Reference

741111 - d h !
3- a”beﬂ@@ﬂli%%ﬁl lﬁgﬂanlestel 8mm|) and

O (7-azabenzotriazol -1-yl)-N, N, N,N-tetrarrethyl uroni u

m hexaf | uoropl&osphat e 25 (570 m xt ure
was stirred om tHrrper ur. em-
concentrate und D{L a residue
The residue subj ected to

chr omat ogr aphy on silicaCusi ng a mxture of ethyl
acet ate..and cycl.ohexane WO O 01313 .
BycrIageesing, 19081 BEUIE GRS A0 erﬁ““fo%"f‘%“’?o?@ﬁ?,) byt ysing 5-(1-

c&d )%l'rh’éﬁirlulﬂ %y{%&QNB 9B—thlophene 2-carboxylic acid methyl ester [50mg,
? (3= et hoxy- phényl car banoyl ) -

ortebyel] Réﬂerqnye Rxaip 3] tuh] dphenanctylaytiding (10l o1 gmmol), there
wgg éh%lg)rgﬁst S es: % asi & 13_'c' 1medthvl) cClgaSm{)yﬁ—mquvlng-pvrazol 3-yl)-
thiophene-2-carboxylic _acid methyl ester which was used directly without further
purification. LCMS (Method C): Rt = 1.96 minutes; 357 (M-+H)".

® 5-{1-[(3-Methoxy-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxvlic acid methyl ester

\o E\(\N

A solution of 5-(1-carboxymethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl

ester [400mg, 1.5mmol, Reference Example 31(a)] in dimethylformamide (4ml) was
treated with diisopropylethylamine (780ul, 4.5mmol), 3-aminoanisole (210ul, 1.8mmol)
and  O-(7-azabenzotriazol-1-y1)-N,N,N*,N’-tetramethyluronium  hexafluorophosphate
(570mg, 1.5mmol). The mixture was stirred at room temperature overnight, then
concentrated under reduced pressure to give a residue. The residue was subjected to flash

column chromatography on silica using a mixture of ethyl acetate and cyclohexane



5 (9) 5-{
1-[ (3- Chl oro- phenyl car banoyl ) - net hyl ] - 1H pyrazol - 3-yl }
WO phvoptiane- 2- carboxylic acid neth |y ester HCIMNG82003/003168
NNS d 0 JO A solution of
5- (1- car boxynet hyl - 1H- pyrazol?B-yl ) - t hi ophene- 2- car box
ylic acid nmethyl ester [100ng, 0.38mmol, Reference
gEacbe»mMel ®110ajq:30, rv/d) &Ee@lhsmf tsr previdged-{ B{3mephexy-phenylcarbamoyl)-
[

f— %lm%r? gmgi %%Qﬂwl %stcmldng) as a solid.

L&@W %ﬁ?ﬁtééﬁ%e e hhésm}éﬁra?ﬁtehﬂ dure

was stirred at roon1tenperature overni ght, then
concentrated under reducedlpressurfbio glve ? reS|due

with sgt uaat e% sq(g | ﬂ hydr ogen car bonate soI ution,
t hen® acid. The organic | ayer was
separated, concentrated and triturat ith ethyl
acetate, to provide ﬁ-{

1-[ (3-chl or o- phenyl catthanoy azol - 3-yl }
-thiophene-ﬁl C l'ic\\acid S a white
solid, whic d diectly w thout further

purification. L thod ©: RT = 3.58 mnutes; 376

(I\/H—|)+ 20 (h) 5-{1-[(3 5-D fluoro-phenyl car banoyl
As hﬁ%ﬁ“ %px%_l@é@}nbe%hﬂll}lf 1)Wa?&@?ﬁ-t@mgﬁéfcbp&%b)@lﬁcééi‘d methyl

eﬁélo @H)e)chgpg) 38mmok i RuferancarEmamplet 31 (BYf ar émséhﬂfmmpnede (3ml) was
but_ usi ng

10 tfé%tﬁg(’%é risnpronyia yansi 196 § JewedrAdomogliog G0 41mmoD)
C?Tgf g%/a?) 1§‘2J$btt 120 -%Q@ﬁgiz\{ ﬁ’ﬁ]g’?—gﬁ%&?@ﬂﬁ#lu@ﬁﬁﬁ{ eNgexafluorophosphate

(m%igmﬁaBi)nmioh)er 0200 /43 180reRCaY MGBJ/D@@@M@ oveggght, then

(3 5-difl
§ pg %ﬁfh)é%@gﬁwrf 1q Ilggv&l';q? residue.gThs ]}eSIldH? S élhsgolved in ethyl
agetgt@r\p %4 '\Aﬁtl?s%hﬂatg@%ﬁlhﬁq?ﬂ n%aﬂﬁh&t@ s6RkibA, th¥h I Mhhydrochloric
urt

used directly w thout
15 ac1d The organic layer was separated, concentrated and triturated with ethyl acetate, to

provide 5-{1-[(3-chloro-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxvlic acid methyl ester as a white solid, which was used directly without further

purification. LCMS (Method C): Rt = 3.58 minutes; 376 (M+H)™.

20 (h) 5-{1-[(3.5-Difluoro-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxylic acid methyl ester
F — o)
(o]

F

By proceeding in a similar manner to Reference Example 30(g) but using 5-(1-
carboxymethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester [100mg,
25 0.38mmol, Reference Example 31(a)] and 3,5-difluoroaniline (53mg, 0.41mmol), there
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purification. LCM5 (Method C): RT = 3.55 mnutes; 378
(MtH) +. 5 (i) 5-{-[(3-Sul fanoyl - phenyl car banoyl ) - net h

wO gi4/0831pwr azol - 3-yl } -t hi ophene-2- carboxyl i ¢ BCT/GB2003/003168
methyl ester HCO-, N/ \ ONNS HNS -,Co O O
By proceeding in a sinilar mfner to Reference Exanple

30(g) but u3|ng 5 (1-
wasapliepxgd 1A gropy ! i thiophene-
acj d th 100 f
ST ATICTI ROl e
fh 203180 ninutes; 378 (M+H
p@§ﬁ?%ﬂFP§L:N$ﬂ§%%j¥ﬁé% Qﬁpcarbdﬁgfs) néihvl%-l++
pyrazol - 3-yl } -t hi ophene- 2-carboxylic acid nethyl ester

as a white solid, which was used directly wt
() ur thét-[Euil fanmoyl-phenyleathamaw=me iyl e H-prrazel- M?thlor’hene ~2-

mnutﬁs 4121 ijJé_j'zletls (j) 5-€
1-[( =7~- amoyl ) - met hyl ] - 1H pvrazol - 3-yl }

-t hi ophene-2- carboxylic acid nethyl HNNo~ S
NN\ --C__ .z O1 Oy procegsing i a\si m, Par
manner to RefePence Ex I 9) t [ -(1- 20
car boxymel {5l H pfr=azol - i boxylic
acid nethyl egte Vg, 00.38mol, Reference Exanpl e
31(a)] and 1M indazol# 7-ami ne (55nmg, 0.41linnmol), there
was prepared 5-{

By % ééﬁﬁﬂ%dfi‘é%car é?ﬁi@P%b)REfé}éh\éé]Eﬂ&hlﬂwwgb b?mwl&mg 5-(1-

IC acid neth y ester
c@l@cbﬁy@heth{wfldﬂpymsolhﬂsgk]-thilopMHyCanb@b’él@t ot t hmthyl estel [100mg,

.Sur A Caé e?ence C@(agnl\ﬁe h??(aﬁ) anF\c)l 3- a%mgo erﬁ]zeﬁjetsgl%cbnaﬁﬁge (71mg,

0.41mmol), there was prepared 5-{1-[( 3-sulfamoyl-phenylcarbamoyl)-methyl]-1/-

pyrazol-3-y1} -thiophene-2-carboxylic acid methyl ester as a white solid, which was used

directly without further purification. LCMS (Method C): RT = 2.87 minutes; 421

(M+H)*,

()] 5-£1-[(1 H-Indazol-7-ylcarbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxylic acid methyl ester

H
N—N

/ 1%\(“
0

By proceeding in a similar manner to Reference Example 30(g) but using 5-(1-

carboxymethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester [100mg,
0.38mmol, Reference Example 31(a)] and 1H-indazol-7-amine (55mg, 0.41mmol), there
was prepared 5-{1-[( 1 H-indazol-7-ylcarbamoyl)-methyl]-1 H-pyrazol-3-yl } -thiophene-2-

carboxylic acid methyl ester as a white solid, which was used directly without further

purification. LCMS (Method C): R = 2.99 minutes; 382 M+
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WO 2004/ 013130 PCT/ GB2003/ 003168 193 (k)
5-{1-[ (1H I ndol - 7-yl car banoyl - net hyl ] - 1H pyrazol - 3-yl }

Wwo tvophiene- 2- carboxylic acid nethyl ester H PCU/EBMNN3B03168
O OBy proceeding in a S|nllar manner to Reference
Exanpl e 30(g) but using 5- (1
car boxynet hyl - 14 pyrazol - 3- yI ) -t hi ophene 2 car boxyl i.C

(kaCI 5 L \A-liedod o 1 1— t DA | P VIGZet- a1V OTLHers 2

31(2%£d%1%nxeam;n0|ndele (55ng, 0. 41i nnol ), there ma

5-{1-[(1H i ndol;7-yl car banoyl -
-t hi ophene- 2-_og
sol i d, vvhlch/vva
purlflcatlo. MS~('Met Rpd O)\
(MtH) +. 10 (1)
5- (5- Met hyl - 4- phengt hyl car barmoyl -1 H i m dazol -2-yl -thio
phene 2-carboxylic acid nethyl ester 0 ONNS C-~H

ocktdte AnSQ! MkiR Bhnner to Reference Example 3 ﬁ—l-) but using 5-(1-
5- met hoxycar bonyl -t hi oghen 2-yl)-5-methyl -1 Himdaz

carb@ematwlbld%plyrazol %r(vl)dh{op etr¢g2-car 2&3&1@ aCl(Refﬂ@qﬂ@?ﬂc egester  [100mg,

K TN TR T R

pePsﬂaat hyl ami ne1 (G 3AndolL 73 8ERINoy])-Redl) al [ binazel Bl ithiophene-2-
di net hyl ami nopyri di ne and

_@b@a_@m@@y_&sﬁ@y asia W}yte solid, which was used directly without further
IV -tetraneth ron hexaf | phat e
P(‘TA%WFQH LO%H e Od‘éeﬂ % Egn ‘ﬁeﬁég?ﬁﬁ Eﬁid at room

tenperature overni ght, then concentrated under reduced
pressure to give a residue. The residue was passed

ahr 0lsqb-Met11$Q<nEeﬁe@M£aibaaﬁ@lvlellfmrﬁmam1tmv1Mioafeiﬁem@rboxvhc acid
and the fractions were collected and concentrated and

di | umsthyliesthr wat er . The
o)
Qo LﬁY@W\
N \ S S
H N o)
H

A solution of 2-(5-methoxycarbonyl-thiophen-2-yl)-5-methyl-1H-imidazole-4-carboxylic

nmet hyl pyrazol - 3-yl }

9-a white

(]
= 3.18 m‘nutes; 381

acid [467mg, 1.23mmol, Reference Example 31(b)] in dimethylformamide (10ml) was
treated with diisopropylethylamine (8571, 4.9mmol), phenethylamine (154ul, 1.23mmol),
a catalytic quantity of 4-dimethylaminopyridine and O-(7-azabenzotriazol-1-yl)-
N,N,N’ N’-tetramethyluronium hexafluorophosphate (467mg, 1.23mmol). The mixture
was stirred at room temperature overnight, then concentrated under reduced pressure to
give a residue. The residue was passed through an SCX-2 column and eluted with 2M
ammonia, and the fractions were collected and concentrated and diluted with water. The
aqueous layer was extracted with dichloromethane and the organic layers were combined,

dried (MgSO,4) and concentrated, to provide 5-(5-methyl-4-phenethylcarbamoyl-1H-

imidazol-2-y1)-thiophene-2-carboxylic acid methyl ester (39mg) as a solid, which was used
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aqueous | ayer was extracted wi th di chl oronet hane and

the organic | ayers were conbined, dried (MySO4) and
w@engenisat ed, to provide PCT/GB2003/003168

5- (5- net hyl - 4- phenethylcarbanD%I-IH 25

inidazol 2-yl)-thi ophene-2 ca oxylic acid nethyl

ester (39ng) as a saolid, which was d 2004 3130
dipscily GRRbog/ 69@@68“@9&“‘2}1 r de¢Mp Aethadt Cxﬁ)ﬁihﬁrg% minutes; 370
purification. LCM5 (Method C): RT = 3.33 mnutes; 370
WM.+ (M) o _
5- (4- Benzyl car banoyl - 5- net hyl -1 H i m dazol - 2-yl ) -t hi oph
ene-2-carboxylic acid 5 nethyl ester N1-1% S HOA
P! Ubi(9Bepbylcarbamoyl-5-methyl-1H-imidazol-2-yl)-thiophene-2-carboxylic _ acid
Z- (5- et hoxycar bonyl - t hi ophen-2-yl ) -5-net hyl -1 Hi m daz
ol e-meBWE BH&Y| i c acid [467ny, 1.23mml, Reference
Exanpl e 31(b)] in dinmethylformm de
treated with dIISOpI‘Opy| '
benzyl am ne (1341, 1.2

4-di et hyl am nopyrjdi n¥ and \

O (7- azabenzot -1 Byy - M I?\l‘

t et ramet hyl ur g p hexaf | u rop osphate (467ny,
1.23mmol ). The m#Xture was stirred at room

A;,Sglggéﬁ t@ { f;(%}’r%@{] I paégq)rgyg zﬂoﬁ%%gfyég% ‘&ymgelmldazofle 4? carboxylic
a&é&‘ghﬁfng ngashgiye R@féfﬁ{c% 'E&i l§t3t1' )] &¢ iRyl faRthnlil® (10ml) was

ni'c-layer was |solated and concentrated to give a
trggibd oxithgliisoprbpgletiytamias (8 570d,u4. ec]wberzybodne Al 3¢, | l2mmol), one
15 to provide

crystabt hf - adwimsthylapineryvidine | aiddafS(7-323penatazghhails- VoV -
t&ra&%&lﬁ%‘r \Aj%iuﬁ'lg] ﬁ&a@luofﬁghg%hat%s(hé’?mﬁ 3192@91111@Puaf héahix@ie was stirred at

was us irectly W thout rther
rguum itérhpaxstuon ovdraiyse, (hdet Melﬁ)ated?tmdﬂr edugedriprassas to 5@ a residue.

REFERI
ThE (b BB PRBRIORS PRV Aot v i . e supegi Javer was
1s)6|1dt§d asd Qoﬂé@ﬁtlﬂé’téd 8559t a NIGW: gu1ﬂﬂ%e%tﬁ1 was Titudated with acetonitrile,

sol ution of . ] .
t® pfovidee-{ S-methphvickangplegibag 17 lic acid

Mf %% “?EI; OQ’%/ ik et%l ﬁiﬁjs I[leég %e %%Lmltout further

pRriResm! Land Me&md%)o Rﬁ%{@.@@ nﬁlﬁa%@é)sswqm%ded

tri uoroacetl c acid

),

REFERENCE EXAMPLE 31

(a) 5-(1-Carboxymethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid methyl ester

w. [\

Ve
N
o]

To a solution of 5-(1-fert-butoxycarbonylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic

acid methyl ester [70mg, 0.21mmol, Reference Example 10(ab)], triethylsilane (84pl,
0.52mmol) and dichloromethane (430pl) was added trifluoroacetic acid (216l
2.82mmol). The mixture was stirred at room temperature for 16 hours, before being

evaporated under reduced pressure to provide, 5-(1-carboxymethyl-1H-pyrazol-3-yl)-
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25 2.82mmol ). The m xture was stirred at room
tenperature for 16 hours, before being evaporated
wapaeniyigduced pressure to provide, PCT/GB2003/003168

5- (1- car boxynmnet hyl - 1H pyrazol -3-yl| W 2004/ 013130
PCT/ GB2003/ 003168 195 t hi oph®he- 2- carboxylic acid

methyl ester which was used di rectly W t hou rthe
thipphérfe-2-eatboxylid @xid gy ogster) - wiggh =vgs gipe éimc gtgqut further

p"; ’(C'é%cﬁ?etlfﬁ%c%ebg F)ﬁ:ﬁ oph6elnm5mtﬁs 2657 ﬁmtlggll -l Himdaz

oIe4carboxyI|c aC|d ONS HONO HS5 Asolution
of

| ester [1 Cg
anpl e 36f/a) |\ and 96%
O\?R, stirred at

oIe 4- carboxyllc a8|d tent but
3.10mmol , Reference
trifluoroacetic aci
room t enper at ure gor 3 i ng concentrated
to a gum The gum was spbsEquently troturated with

di et hyl ether followed/by Rethanol 10 and di et hyl
ether, to provide 2-(5-nethoxvcarbon

Aléqltnlmm ph éh¢2mpthox geareaniylhippheni dryltdrorhyk] ng}g@@]er%carboxyhc

G v gytyil %%a{ ﬁ]ép;;,ﬁ (?ngm?{en(i_eé%g% ‘éﬁga %;cf 9%' tifluoroacetic

a&d %wﬂfﬂef‘ KB0RSL), vokd Ktie¥ B toonTREipRINGE fér\iM3ls Poeddre Baingnoncentrated

to[ { gmveﬂhowm wiay Isalpseausntlvetrifyatpd i dicthyb ethrr faflasysdéhy. methanol
e?fg{l eitﬁ%ry (l%“d ﬁ)’rgzlh\% Oj ( SWnéh&vcEPooﬁvmhﬁL" £-2901)-5-methyl-1H-

) Stfirophen-2-car boxylirc acl d

1&@8?@@ 4Qa 2SRV HE ,a01dR€If. Er@nsea bxawmploem] 489l was used directly without

“4-met hoxyani I'i ne 6ny, 0. 38nnDI and di i hane
figthet pwificatings I&Mé &}}1 RT| a% 8&? &WE}Z

(97ngy, 0.46mmol). After stirring

REFERENCE EXAMPLE 32

(b) 5.1 6-[(4-Methoxy-phenylamino)-methyl]-pyridin-2-y1}-thiophene-2-carboxylic

acid

)

To a mixture of 5-(6-formyl-pyridin-2-yl)-thiophene-2-carboxylic acid [88mg, 0.38mmol,
Reference Example 14(e)], 4-methoxyaniline (46mg, 0.38mmol), and dichloroethane
(4ml), was added sodium triacetoxyborohydride (97mg, 0.46mmol). After stirring

overnight the reaction mixture was concentrated, to provide 5-{ 6-[(4-methoxy-

phenylamino)-methyl]-pyridin-2-yl}-thiophene-2-carboxylic acid as a purple solid, which
was used directly without further purification. LCMS (Method C): R = 2.65 minutes; 341

(M+H)Y*



overni ght the reaction m xture was concentrated, to
provi de 5-{6-[ (4-nmet hoxy-

WQEhb@apiaee no) - net hyl | - pyri di n- 2-y) -t hi ophen- 2-p@r/G82008/003168
c acid as a purple solid, which was used directly
without further purificationl9QCVs (Method C): RT =

2.65 minutes; 341 (M+H)+. 25 WD 2004/ 013130
(cPCT/ ie_mwmﬂlmghn—i%nﬁhwl -amino)-methyl]-pyridin-2-yl } -thiophene-2-

{6-[,(Met.hyl.-pyridin-3-yl net hyl - am no
-neﬁﬁ#&ﬁyé%éggln 2-yl | -thi ophene-2- carboxylic acid N

OH S NO To xture of

5-(6-fornylhgiZ??%%fZ3yl -~ hi rboxylic acid

[88ny, 0.38mme], _ Re:‘jé ,

met hyl - pyri di n-&=yl net Ryl - a 46ngs” 0. 3gmmmol ), and

di chl or oet hane (4nl), was a '

triacetoxyborohydride (97ngy, 0.46mmol). After

: 0.38mmol,

8h n[ug(l[ ?\5 d(6n1;ogﬂ%l }%};}Fdélé 9?9?[ ﬂf?ébﬂalé@l—lfa?odﬂ?ﬁc acid [88mg,

concen (et hyl - pyridi n-
5 RafexdnmetEbgdmpim )], methyl-pyr1d1n—3-ylmethyl amine (46mg, 0.38mmol), and

g e (D voa eieed. o SR A BRTRgiYa B BidemmoD. Afier
st%r%@g(/%\{%égl@ theGractf3h mmx#ur® WaBchitcffrated 40 prdrﬁde( % ﬁ)ft‘methvl-pvndln—

3-4dethyladmaohopamethyil kpyn dingFylh-thiophenst 4 PDOXHIC] @ 1,_ 2&1’91:}} was used

d]frrg(‘;‘[ly W tﬂglflt fur?her pur%ca{: ion. aci ECM§\| (Hétho% CS) OR]I5 =19 53 minutes; 340

5- 6 fornyl -pyridin-2-yl)-thi ophene-2-carboxylic acid
10 (ﬁﬂﬁ , 0.28mmpl, Reference Exanple 14(e)],
1, 2,3, 4- tetrahydr0|squ|noI|ne (37mg, O. 28nnDI), and
dlchloroethane (4nﬂ) mas added sodlun1 . .
(d)r | a6 Ebetoihyd & , ' I Hingryl]-thiophene-2-

St'rééﬁggﬁéﬁiﬂight t he reactlon n1xture was

conc 0 provide 5-[6-(3,4-tetrahydro-
1H i sogui nol i n- 2-
| ymet hyl ) - pvri di n-
an off-white 20
further purific

15 To a mixture of 5-(6-formyl-pyridin-2-yl)-thiophene-2-carboxylic acid [66mg, 0.28mmol,
Reference Example 14(e)], 1,2,3,4-tetrahydroisoquinoline (37mg, 0.28mmol), and
dichloroethane (4ml), was added sodium triacetoxyborohydride (60mg, 0.28mmol). After

stirring overnight the reaction mixture was concentrated, to provide 5-[6-(3.4-tetrahydro-

1 H-isoquinolin-2-ylmethyD)-pyridin-2-yl]-thiophene-2-carboxylic _acid as an off-white
20 solid, which was used directly without further purification. LCMS (Method C): R = 1.99

minutes; 351 (M+H)*.

(e) 5.1 6-[(Methyl-naphthalen-1-ylmethyl-amino)-methyl]-pyridin-2-yi } -thiophene-2-

carboxvlic acid
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m nutes; 351 (MtH)+. (e) 5-{6-[(Methyl-naphthal en-1
yl met hyl - am no) - et hyl ] - pvri di n-2-vl | -t hi ophene- 2-

W@ 2008013186 ¢ aci d WO 2004/ 013130 PCT/ GB2003/ 003RrGBGB1®3/003168
NNOH IS\ OBy proceeding in a simlar manner to
Ref erence Exanple 32(d) but Ry ng 5-(6-fornyl -
pyridin-2-yl)- thlophene 2-carboxylic acid [66ng,

I\I—mathyl-l-na O\ 28nexk ), there
was prepared &

[ (et hyl - napht h@ '

-nethyl ] -pyridi -t hi \erie- 2- car boxyPic acid as
an of f-white sol&~ whi ch was used di rectly vvithout

further purification. LCM5 (Method O): 24
Bynprogeeting 388 s(nm-lpi) mangey) to Reference Example 32(d) but using 5-(6-formyl-

oyl D ERSREI Y oREE QY oMl R M Mo pYrdple 14(e)]

anB' Mﬁ@%‘y{lg-ﬂaﬁhtﬂy%mdﬂ%ﬁ%ﬁhnféamﬁg,t 0.2RefreslEn ﬁrerdE)oaarsp lpeepared 5-{6-
ut using | )
1 &l HRA

. ' % APleHBING )-Rie pyridin- -ltlanhﬁne2carboxvhc
0 28n|
acid ?SzaphenyPﬁffﬁ&He it et rﬁ,gd Af@@d ’ w&)tﬁglgt furtlhgzr’ purl}]fécra‘gon LCMS

e 1= | =pi pe 1-
(B)I(@ﬁn%c?ﬁg )~ p?r%llﬂ]ﬁmgéy?mml Iggzeng IE2J Ezgflngyl ic acid as

an off-white 15 solid, which was used dlrectly WIthOUt

further purification. LCVS (Method C FiT %
(g nlﬁ_-&(_lb@g@gﬂ:@p@%ylmethﬂ)—nvndm- -yl]-thiophene-2-carboxylic acid

5-[6-(4-Pyridin-2-yl =pi pecazi n-1| -

| ymet hyl ) - pyti di n-2-yl -t hi
H N~S(E >/\ N\J

By proceeding in a similar manner to Reference Example 32(d) but using 5-(6-formyl-

2D

pyridin-2-y1)-thiophene-2-carboxylic acid [66mg, 0.28mmol, Reference Example 14(e)]
and 1-(2-phenylethyl)-piperazine (53mg, 0.28mmol), there was prepared 5-[6-(4-
phenethyl-piperazin-1-ylmethyl)-pyridin-2-yl]-thiophene-2-carboxylic acid as an off-white
solid, which was used directly without further purification. LCMS (Method C): RT =2.05

minutes; 408 (M+H)™.

(h) 5-[6-(4-Pyridin-2-yl-piperazin-1-ylmethyl)-pyridin-2-yl]-thiophene-2-carboxylic

acid

By proceeding in a similar manner to Reference Example 32(d) but using 5-(6-formyl-
pyridin-2-yl)-thiophene-2-carboxylic acid [66mg, 0.28mmol, Reference Example 14(e)]
and 1-(2-pyridyl)piperazine (46mg, 0.28mmol), there was prepared 5-[6-(4-pyridin-2-yl-

piperazin-1-ylmethyl)-pyridin-2-yl]-thiophene-2-carboxylic acid as an off-white solid,
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20 By proceeding in a simlar manner to Reference
Exanpl e 32(d) but using 5-(6-fornyl-
WEdiNn3®- yl ) -t hi ophene- 2- car boxyl i ¢ aci d [ 66PgT/GB2003/003168
0. 28mmol, Reference Exanpl e 14(e)] and
1-(2- pyrldyl)plpera2|ne (46nﬁ’ 0.28mmol ), there was
prepared 5-[ 4- pyridin-2-yl era ) _
whigh veasHyseq pbwm(!y Fvighopf ]fmiﬂl*ﬁfdfﬂﬁ]éﬁép ion. cmgyﬁl\({@h‘é‘k i Ry = 1.5
an off-white solid, W 2004/013130 PCT/ GB2003/ 003168
mibeRsydR MRS - used’ directly without further
purification. LCMS (Method C: RT = 1.55 m nut es; 381
(MeH) +. (j) 5-(6-{ [(P)ridin-3-ylnethyl
G am .e4- { TRy hdih 3= itettei ParRing ] -metihil b piedia-2yig-ahibphenkiecarboxylic
5aid NNOH NHSO A mxture of
5- (&cibr myl - pyri di n- 2-yl ) -t hi ophene- 2- car boxyl i ¢ aci d
[ 88ng, 0. 38mmmol Ref erence Exanple 14(e)],

3- pi col yl am ng¢; ( &y ~\0. 38mol ) and drous et hano
(4ml) was sti :
bef ore sodi um bg ol

was concentrated to provide~b-(6-{

A[l(@%);%{qrn!@ld é ()éf {ﬁllh%giﬁiélﬁzlyg) ﬁ%g&%//—?vcgrbogghc a01d (]588mg, 0.38mmol,

eHgr et dnimei)t lilQiJfanh d thanol
R%{epﬁ%?ﬂ% :lgget)m%%&o (I\e/gtlh g(’j EUC:I) Hmeht it ydrous ethano
(41 ortas sstin®d Gat (i) tempggm(r}z)f% 21k, 2bq£9qe, s@idﬁmg borohydnde (30mg,

lﬁli_nglto {é]?%n a(ﬂige)d,\;g% b%_in]rﬂ%é)r Iégd %’nzthe\! %reaclablq mﬁﬂﬁe ia§ %&I?%trated to
pl%'v{d@ BQGJW(‘DVﬂ&” fnl Ty indth wi ) -hmitito] epdievi @-pRridar boRvthiophamek 2t carboxylic

8 Ref erence Exanple 14(e
_é_ (agg aarﬁfﬁwémtwp% whigh W@S(%leggﬂ% QfﬁbéPg }'%Ph&f purification. LCMS
anhydr ous 20 ef hanol stirred at room
(Methpd Qe Rir & k%ﬁnﬁmﬁﬁhségw%%¥@fe sodi um bor ohydri de

k) 5-{6-[(2-Pyridin-3-yl-ethylamino)-methyl]-pyridin-2-yl } -thiophene-2-carboxylic
acid
—
|

A mixture of 5-(6-formyl-pyridin-2-yl)-thiophene-2-carboxylic acid [88mg, 0.38mmol,
Reference Example 14(e)], 3-(2-aminoethyl)pyridine (46mg, 0.38mmol) and anhydrous
ethanol (4ml) was stirred at room temperature for 2 hours, before sodium borohydride
(30mg, 0.76mmol) was added. After stirring overnight the reaction mixture was

concentrated, to provide 5-{6-[(2-pyridin-3-yl-ethylamino)-methyl]-pyridin-2-yl}-

thiophene-2-carboxylic acid as an off-white solid, which was used directly without further

purification. LCMS (Method C): R = 0.34 minutes; 340 M+H)*.
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(30ng, 0.76mmol) was added. After stirring overnight
the reaction m xture was concentrated, to provide
WG 2408/0f126 p3ri di n- 3-yl - et hyl am no PCT/GB2003/003168
-met hyl | -pvridin-2-yl}- thiophene-2-carboxylic acid as
an of f-white solid, which wad%sed directly without

further urification., LCI\/IS Met hod C RT =
(v nu 1 ( m\/mr%m-’zlzvl‘-th-gonhene-%-carboxvhc acid

=IO

PCT/G82003/003168 199 (1) 5- 6 [(4 Fluoro benzyl am no

-meth yII-pyrld t hi
NOR\ SO A e of N
5-(6-forrry|-}3yri i 2- yI L t hi

[88ng, 0.38innmol, Reference
4-f| uorobenzyl am ne (48ng, 0.3 I) and anhydrous

A RRare 581 ST B BoR e e RO OOBE A fifipe 0.38mmol,
RS eRd95dm gf{ 14?5 S4—!ﬂ'i161‘o'39n£?1/§ﬁlﬁh Qﬁtﬁm hﬁSgnﬁﬁﬁl) laﬁ@ anhydrous ethanol

m xture wa onc ntrat ed ngr oVvi
(&n{)Gw@s( dtirtddlar momemqgmatumyor fan\}ms; bgi;@rq godium. berobydside (30meg,

h 2- d
en é(‘j" a(% %ﬁg%& 3%,‘&% S?'l%rlértﬁ ?ﬁisi’pltag prg%@#olﬁqgrg ﬁﬂe%ig\z}é%htrated to
p(f(Mf?&é] ady ﬁ( 4B fRiBro[' = ben A Pankin 6 )i tiy1 1343 diiVR HI ¥=thidhehio-carboxylic acid
- enzo

as]aau offawmsa pohdt which- Wﬁﬁ spd Wiseptlr vthoudifactbery pyrifiqatigy.  LCMS
hene- 2- carboxylic aci ? NOR S OA mxture

(Metmd(©: RarTigi0- gpinpigs: r§4’§ M*)ﬁ)t hi ophene- 2- car boxylic

acid [88ng, 0.38mmol, 15 Reference Exanple 14(e)],

benzo[ 1, 3] di oxol - 5- yI nmet hyl ai ni ne (57ng, 0.38mmmol)

ﬁlzd RARLYAB Y[ €3 1arRel-5 Adthyasiss nees] japyridiod yl)-thiophene-2-
nperature for 2 hours, before sodium borohydride

( 30ngartexyheradit) was added. After stirri ng over ni ght
the reaction ng)xture was concentrated, to provide 5

-(6-{[ (benzo p-ehi x ol -5- Imsthyl) am nal - et hyl }- p
riydin-2-yl)At h| a6 3
of f-white sol T, \whigo

A mixture of 5-(6-formyl-pyridin-2-yl)-thiophene-2-carboxylic acid [88mg, 0.38mmol,

Reference Example 14(e)], benzo[l,3]dioxol-5-yl-methylamine (57mg, 0.38mmol) and
anhydrous ethanol (4ml) was stirred at room temperature for 2 hours, before sodium
borohydride (30mg, 0.76mmol) was added. After stirring overnight the reaction mixture

was concentrated, to provide 35-(6-{[(benzo[1.3]dioxol-5-ylmethyl)-amino]-methyl}-

pyridin-2-y1)-thiophene-2-carboxylic acid as an off-white solid, which was used directly

without further purification. LCMS (Method C): R = 2.05 minutes; 369 (M+H)*.

m)  5-(6-{[( 1 H-Benzoimidazol-2-ylmethyl)-amino]-methyl} -pyridin-2-yl)-thiophene-2~

carboxylic acid

H
N

atn

=1
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20 wthout further purification. LCMS (Method C): RT =
2.05 mnutes; 369 (MtH)+. (n)

WG 2{08/0{J180H Benzoi m dazol - 2- yl et hyl ) - am no] - neCTI¢B2003/003168
}-pyridin-2-yl)-thi ophene-2- carboxylic acid H \ TN N
OR "N H S 00 WD 2004/ 013130 P/ GB2003/ 003168 200 A
m xt ure of

A5m(8>6urb o%ﬁrg }8(6gf91:‘mﬂi-py_ri2ﬁ1y[2)yl}ﬁﬁqpbﬁ%g—_cgrh%y% )@391(11 £88mg, 40-38mmol,
5, e, P SESERAEAEY b g s

ard Broud YEHOD USmBt Wan etirrédHat Jromastestperatwrd fat X bowrs, before sodium
ténperature for 2 hours, @ggfore sodi um bor%\tg‘ %’Fﬁl de b cture
baralargidec30memaITsveER) A eddedaATE SRy PYGRIEILT ption mix
the I ' ' 5 5Ys ] 1-24-AnfION)-8lfino]-methyl } -
Was (Cé)-n ? %ﬁ%tfcge{rgz (y}%r?n{u gz Wf@gﬁ np‘i;l- rre}?%r?yl }- .
p@stih-div)-Briyphent B cipbvenytic 2cidaashax pifiwhite sdidasvhieh was used directly
off-white solid, which was used directly . w thout "
withouttferthgrgnirificatéam. JFCMSAVB IS L & T)l:89myinutes; 3@@% (M+H)™
m nutes; 365 (MtH)+. (o) 5 {6
j (3-1m dazol - 1-yl - propyl am no) -net hvl | - pvridi n-2-yl}-t
( ! gFg%‘%g?%’%'lmild%z&@f-Qﬂé%lbk’ﬁnﬂﬁd)%@ﬁlﬂMD%'din@-sl}tho‘bhene-}

5- ( 6edrboxlicdeid | di n-2-yl ) -t hi ophene- 2-carboxylic acid
[88ng, 0.38nmmol, Reference Exanple 14(e)],

N- ( 3- ai ni nop@y%)%l e (48ny, 0.38mmml) and
anhydr ous egivl ( stirred at/ rgqom
tenperature N6+ 2 hours, [

(30ng, 0.76nmol) was added. Afffer
the reaction m xture was conc , to provide

5-{6-j (3-imdazol -1-1-propyl am no)-nmet hvl|-pvridin-2-y

| Jaixfddd QRheRR AR L3-61)akiophere-RBarbbfylishidié [88igd 0.38mmol,
A\/\}lﬁnéhl?%/va%g ﬁ?ﬁg di rggﬁﬁ% 2Wl{j\'t)hou?hf urt her y|El)uri fi c[ati gn.

Re@vEndeNbeaipde C}(e)IRV -(3-aniseprapyllinadazotu(d Spgy- fyp fmmad) angh anhydrous
ea]a%glt L@‘E§ nﬁégfs[ iln?gggét?{)é?%mﬂa}tgrgvfrolr (% lrl]qtggylﬁfgre sodium borohydride
Ghthephereniol avaoxaddes. acfiet stirring overnight the reaction mixture was

concentrated, to provide 5-{6-[( 3-imidazol-1-yl-propylamino)-methyl]-pyridin-2-yl } -

thiophene-2-carboxylic acid as an off-white solid, which was used directly without further

purification. LCMS (Method C): R = 0.35 minutes; 343 (M+H)™.

(@ 5.16-[(Benzo[1.3]dioxol-5-ylmethyl-methyl-amino)-methyl]-pyridin-2-yl }-

thiophene-2-carboxylic acid

A mixture of 5-(6-formyl-pyridin-2-yl)-thiophene-2-carboxylic acid [132mg, 0.56mmol,
Reference Example 14(e)], piperonylamine (86mg, 0.56mmol) and anhydrous ethanol
(8ml) was stirred at room temperature for 50 minutes, before formaldehyde (37% w/w, in
water) (45mL, 0.60mmol) then sodium triacetoxyborohydride (356mg, 1.68mmol) were

added. After stirring overnight the reaction mixture was concentrated, dissolved in



IV NNOH O/ " r\'S OO A mxture of
5-(6-fornyl -pyridin-2-yl)-thi ophene-2-carboxylic acid
wQ 1®2/013130. 56nmol , Reference Exanple 14(e)], PCT/GB2003/003168
pi per onyl ai ni ne (86ng, 0. 56nmmol ) and anhydrous et hano
25 (8m) was stirred at roon®knperature for 50
m nutes, before formal dehyde (37% wWw, in water)
méthEna!, and. mm@ loadeshonge dn YA X 12 cessidasy Bt eifiiee qeas washed with

56 dded.
ebile e PHBRRLatl] oNt igrire dhoSEURl iR, o provide L6
[(Bésepl, ylﬁﬂ)be-SMngﬁgﬂﬁﬁﬁﬁﬂ-aﬂlmmmﬁﬁﬂm%ﬁls -thﬂ_ii)@le -2-

net hanol and water and [ oaded qnto_a X 2 d
carbexytisracid dg8maaes pariskews PR ol hyM &?@P% %‘3‘,1%&{161239 minutes;

and 2M ammoni a in nethanol solution, to provide 5-{6

5 3§Y@dnEP™.[ 1 3] dioxol -5-yl met hyl - met hyl - ani no) - net hyl |
-pvridin-2-yl } -thiophene-2- carboxylic acid (139ng)
as a viscous brown oil. LCMS (Method C): RT = 2.10

mnutes; 5 383 (NHRFFEI@HEEEEEENME 33 (a)
5- 6- ( Met hyI A3 |

5- (6- br ono- pyrldln 2 yI) t2|ophene 2- carboxyllc acid
[ 85mg, 0. 30mMmo f )],

N- et hyl phenet
N, N- di net hyl f oRnE
irradiation, heating to 210Q 5. Wat er
was added to the reaction m , Which wa@ then
extracted with ethyl acetate (2x). The conbi ned

10 AO rrﬁiﬂfﬁl@ dg a5-€6-Sromes-pyddin dy 1 SeMene nchrbaytie nacidit [88pngs §.30mmol,
pr ovi de

Rt RYApIA KGO by N-mP HB s imine A20Pme, g ang anhydrous
]\Fﬁr%ﬁ%%& ﬂe (%1']198\”%) cBedPloMMRrhave WalRHoMARating to 210°C
urt LCVB

tise er purification.
f(ﬁﬂVHl hﬁﬁiut&é WEt'Er wa@ a8@edrionthe esactisl mlgm;%whlcm@pgmtracted with
E 34 2

oo i a3y 1Bt AP BRAIZIF P AR MESOukpdspepmimted to
15 pfoidd d MBIBYneBSA-Bhenethyl-amino)-pyridin-2-yl]-thiophene-2-carboxylic __acid

(108mg) as a brown oil, which was used directly without further purification. LCMS
(Method C): R = 3.99 minutes; 339 (M+H)*.

REFERENCE EXAMPLE 34

20 (a) 5-(6-Hydroxymethyl-pyridin-2-yl)-thiophene-2-carboxylic acid methyl ester

To a cool (0°C) stirred suspension of 5-(6-formyl-pyridin-2-yl)-thiophene-2-carboxylic
acid [247mg, 1.0mmol, Reference Example 14(e)] in methanol (10ml) was added sodium
borohydride (41mg, 1.08mmol). After stirring for 2 hours, IM hydrochloric acid was
25 added until pH ~2 was obtained. Saturated sodium hydrogen carbonate solution was then
added to basify the reaction mixture, which was extracted with ethyl acetate. The organic

Jayer was isolated, washed with brine, dried (Na;SO,) and concentrated, to provide 5-(6-
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HONS O To a cool (0C) stirred suspension of
5-(6-fornyl -pyridin-2-yl)-thi ophene-2-carboxylic acid

wQ 200701313. Onmol , Reference Exanple 14(e)] in PE/OBR®B/003168
(10m ) was added sodi um boro m{dride (41nmg, 1.08mmol).
After stirring for 2 hours, hydrochl oric acid was

25 added untll H 2 was obt a| ned. Saturated sodj
dyky o Daridiey p N -thigbhgrieghcathexwliscacid meryl este &gémg}asahght
th rect nrnm r VES 1 :WE@M% dthod O): R
br%’@tsﬁlﬂcgw WS?&%?F# defecﬁ\i\hwgélowas |ﬁso1{ at eggowashed dvlvl)I 0d ©): Rt

brine, dri S2) and concentrated, to provide 5-(
—W%B‘I‘F’E}lzgﬁé&l\géﬂ GB2003/ 003168 202
hydr oxynet hyl - pyri di n-2-yl ) -t hi ophene- 2- car boxylic

acid nethyl ester (222ng) as a Ilght bromn solid,
whi ch was used diredH Ly Lal AIMIE LS purlflcatlon

(aREF Eh@&&&%@%g@% £”v[’1 uthﬁ).%hel?éé) c&%@hc actd methyl ester

(3Am no-prow )-1H pyrazol -3-yl | -t

acid nethyl ester N O,

sol ution of N g

5-[1- (3-tent - bytgxycar bon i no- propyl)élk+pyrazol 3-

yI]- thlophene %-carboxylic acid nethyl ester [128ng,

rence -Exe § g -3-vl

B e e e
thadpend- 2-c5f6b)<th b@d reabyli ererVid33mg,t 0.8 5o, dief@rehcmEsamPle 10(ar)]

then concentrated to e due,
inp dichioreraeiband 62-webn W?’g: %/drﬁllegrtﬁ‘ﬁlﬂlf”??%ﬁ"él ﬁ‘dgs@\gasl?ﬂ Lhe reaction was

Odd fb@“%‘ﬁ%@%gh %Qﬁd% A8 16 Pt ‘a%mdﬂ_@ By I3EN SR Sparidi@ied between
urt her “ex racte w th di chl oromethane (x2) and
dkh&)r@ﬁ@amecaﬂchyﬂuﬁltademehm r’[b'ldr(@dn caghanets {aVESm4 Thgragueous layer
concentr at ed,

wgs [fg:ﬂ}(eg exfracipd bylgb@pslloiqlpﬁb@gzg@) gn%i/ |t]i1e 1§aruc layers were combined,

R}fvgﬁl? BN agh GhrBRklb & 1-83-aki ﬁ&ﬁmﬂ)aﬂ gyrazol-3-yl]-
dhg(? Ct 4P2a LCVS ( I\/Jg%teh% ;j?r = [ . 85 m1 nut es:

tHlMﬁtdheQ daloxyiig ac1d methyl ester (47mg) as a yellow oil. LC'MS (Method C): RT

(2Am no- et hyI ) - 1H-fvr azol - 3-yl | -t hi ophene- 2- carboxylic
=ac8dmireitdyy boe@eH)™ L ~ N/ \ O- HZN-- _,I--N S

hene- 2- car boxyl i c
Oceol ed (00

(b)) 51 2- Amino-ethyl)-1H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester

By proceeding in a similar manner to Reference Example 35(a) but using 5-[1-(3-fert-
butoxycarbonylamino-ethyl)-1H—pyrazol—3-yl]-thiophene-2-carboxylic acid methyl ester
[137mg, 0.4mmol, Reference Example 10(aq)], there was prepared 5-[1-(2-amino-ethyl)-

1 H-pyrazol-3-yl]-thiophene-2-carboxylic acid methyl ester (73mg) as a yellow oil. LCMS

(Method C): R = 1.78 minutes; 252 (M+H)™.

REFERENCE EXAMPLE 36
(a) 2-(5-Methoxycarbonyl-thiophen-2-y1)-5-methyl-1H-imidazole-4-carboxylic acid
tert-butyl ester
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O 20 By proceeding in a simlar manner to Reference
Exanpl e 35(a) but using 5-[|-(3-tert-

whioany3aar bonyl am no- et hyl ) - 1H pyr azol - 3-yl ] - t PCDEB20v3/003168
2-carboxylic acid nethyl ester [137ng, O.4mol,
Ref erence Exanple 10(aq)], tR& e was prepared
5-11-(2-am no-et hyl) -
1H Ryrazol - 3-y1] -t hi oghene- 2- car lic acid nethyl
ester (73ng) as_a\yel lhw 'NL\ tHSO~C): RT =
1.78 m nutes; 25 +. \?5 EFE MPLE 36 (a)
2 (5
Met hoxycar bonyl -t hi ophen, -yH) 5- et hyl -I H i m dazol e- 4
-carboxylic acid test-butyl ester WO 2004/013130
APEELGR2 0135 G836 8hiogRde- X dxb&kylio BLi@ midthil nésitruf®3 2, 19.8mmol,
5-fornyl -t hi ophene-2-carboxylic aci,d neth este
Refereivg, E&@n@mﬁﬂ(a)] Ref-diogerbutytica apf e’ 7y %1] ester (34g, 19.8mmol),
Bj%g%g )?((%ta*%é' glysr isf% Sgnikrgréqgf) g%qéei k&%%:[éﬁlggg T(%mlg %va@ Qubj ected to microwave
1r@@ﬁtfgﬁj lidatihg tc( B3RN0 fomésmmutmjse”ﬁlleer@ad;tmnrmnmwm csncentrated and the
irradi ation,

raskbie Won PP o bvecR ONL SR Garbaie PRETop G e, acgtate. The
0%31}0 ltcl%é}n&g% ok %ﬁﬁn daM TOEs M) 6Ad ReRRhRaRetd i arAd@nge residue,

cetate. organic |ayer was separated, dried
WhMJlS@ﬂs) SLﬁIBdteddn Flast c@lueni cﬁmorgatvgraahy on aiige Usiag jagpixture of pentane

was s ct ed S coI
ang Fﬁ’é']a acelath gg%ﬁ]ﬁfl;et% Ia 2 uelghg) gl?o’ﬁ&%g%-?%%%}%&vcarboml-
i GRALRO.5- ﬁ‘leﬂwf—?ﬂlnﬁdaz%fe\/é) c&%oﬂli&[ﬂ:ﬁd tek l%tﬂ{fl%&te!ﬂ%l .0g) as a yellow
Z-(5- et hoxycar bonyl 0
powidephen- 2-yl ) - 5- net hyl -1 H i m dazol e- 4- carboxylic acid

tert-butyl ester (1.0g) as a yellow powder. REFERENCE
EXAMPLE 37 (a) 5-Form 1ly tliophene-2-carboxylic acid

met hyl ester ~'~ 0--REBEREBICGD EXAMPLE 37

() 5-Formyl-thiophene-2-carboxylic acid methyl ester

A
e

0 o

To a cooled (-78°C) solution of 2-(5-bromo-thiophen-2-y1)-[1,3]dioxolane (5.0g,
21.3mmol) in tetrahydrofuran (150ml) was added n-butyl lithium (8.52ml, 21.3mmol,
2.5M in hexanes) whilst keeping the temperature below 70°C. After 45 minutes
methylchloroformate (1.65ml, 21.3mmol) in tetrahydrofuran (Sml) was added, and the
reaction mixture was stirred for a further 4 hours. 1M hydrochloric acid (500ml) was added
and the resultant mixture was extracted with diethyl ether (2x 250ml). The organic layers
were combined, dried (MgSO4) and concentrated to give an oil which was subjected to
flash column chromatography on silica using a mixture of cyclohexane and ethyl acetate
(4:1, v/v) as eluent. The resulting fractions were concentrated and dissolved in 1,2-
dimethoxyethane and water, to which concentrated sulphuric acid was added. After 1 hour

the mixture was concenirated, to provide 5-formyl-thiophene-2-carboxylic acid methyl

ester as a black solid, which was used in the next reaction without further purification.
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To a cooled (-78C) solution of
2- (5-brono-thi ophen-2-yl)-[1, 3] di oxol ane (5. 0g,
wWQ@1200300maB) in tetrahydrofuran (150nl) was addeRPCTGB0BI003168
[ithium (8.52ml, 21.3mmol, 2.5Min hexanes) whil st
keeping the tenperature bel o#0%0C. After 45 ninutes
nmet hyl chl orof ormate (1.65nl, 21.3mmol) in
BidogieshAktbfityr an (5m ) was added, and the 20 reaction
m xture was stirred for a further 4 hours. 1M
hydrochloric acid (500nl) was added and the resultant
OBnpolhds MaSedd facthed capaditydioeinhitit kisfoee degvety@&@ndcfivity (primary
The organic | ayers were conbi hed, dried SO4) and
agsencandipribel biddogiraletigrts o sropingireliy e%’&[g‘g%%sé to
flash col um chromat ography on silica using a m xture
of cycl ohexane and ethyl acetate (4:1, v/v) as
Dehetgvibse Advayresul ting fractions were concentrated and
di ssolved in 1,2 25 di met hoxyet hane and water, to
whi ch concentrated sul phuric acid was added. After 1

T%Pa?ﬂ glly%}{b_eﬁ%h%mg WR6ni6 ONGEIH hRleRbendi® RuRMhBECells (obtained from

t hi ophen-2-carboxylic "acid nethyl ester_as a .
Arharidan Skype dultwre CollewtionuReckvilke, M) prexaseqd ansquregshof HDAC activity.

i thout furth i f.ication, 4,013 o
R0 onsall msdie SigplRa g, FORIFES he¥ested by cppnifugation
Ced . . NN iy
ol A FA00E L X Bty BB ANEDA, tutr (15
Potpbiagl sidspkdté @Et 3.505%gplyetroy C2hMs RSO0 diter ypomisateon) lysates are

5 Deacetyl ase Assay .Tot al sates. from K562 chr.oni.c
crURE bl DYEHOT 0 PUERER BTSSP HBHTY - gHinoted and stored at

RO | ] | [ Qek¥ad &:@raclVIBIOMOL) are used
used %@é}g%%}r% é%’%ﬁ%&%ggiﬁ\%gﬁﬁemfo Cells ar{emgr own )

als BowBd/bf hisha dsacptyldsedctiviityn 10% FCS, harvested by
centrifugation, washed once in PBS and resuspended at

a density of 24x106/m in HDA buffer (15mM Potassium
'ﬁ{%oﬁﬁgﬁ_t\@aso ified: ot 78! Y& §hRlies OustBM 1EETN) of Af tfR¥orescent substrate
sonication, [ysates are centrifuged at 1000g for 20

dnhities aandetylatedrigsine (BIOMOIpe Wmnaleacdtylaton qfidedysiapg@ccurs, the
stored at -80C,. Alternatjve co rci_all j

PhHE o6t st ot e SR davetopers PPERG « ph¥gB Gl AR Smount of
for Iﬁﬁré)gx%dQ_@éacﬁ bYdReonmarid the LD ACheti%es BytheaampRrand éslquantified
out Tor 30 mnutes using 116M of a fluorescent |

wsirpst mhhvellcfd;mieanq’qﬁ:rngpdge afexojtptenat 160ampand dsieckipy gt 4>0nm.

When deacetyl ation of the |ysine occurs, the

substrate can react with the added devel oper producing
@othpsiaide pkerElutcihm BMSOt privfr R0additiar oplassay Puffaty ched final DMSO

I's proportional to the HDAC activity in the sanple and
GoncepiEption in Big assay being 1%.

The percent activity of the compounds in reducing histone deacetylase enzymatic activity

is calculated as follow:
% activity = { (F°- B) / (F°- B) } x 100
where:

FS is the fluorescence at 450nm in the presence of the tested compound (Sample).
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using a multiwell fluorinmeter capable of excitation at
360nm and detection at 450nm  Conpounds are dil uted

WO p00DWBEDPri or to addition to assay buffer, theCT/GB203/003168
DMSO concentration in the assay being 1% 25 The
percent activity of the conpdfifdds in reducing histone

q | . O] .
Fﬁﬁsﬁﬁg orosceoed s ASps ip Cpasesents of vebige | JEPMEQ ooty
re; Fs i f '

SN e e

f2|004/ 013130 PCT/ ?22003/ 003168 205 Fc is the

uore t onm i . .

Thn 500 (TG IersoPGoRHHHOR FBLIEE & GED ARG RHIFYCE HU6 2ctviy
Ié 55 %gﬁ%? arg%aﬁﬂﬂ%&%s £ ST P4 8GR AN ?ﬁ&&%@ Me@diod D®.4)C50

i erine e con

as t centration at which a given
compound achi eves 50% activity. 5 1C50 values are

cal cul at ed usi he it softwar ckage (v J
Tablg Isgpows o sa bt e dSpp S fsB Be IR
conpounds of the present invention. Table 1 Sanple

IC50 / M Exanple 1 (a) 0.750 Exanple 1 (g) 0.900
Tabdple 1 (1) 0.153 Exanple 1 (z) 0.076 Exanple 1

(hal 0O 062 =
\ A V. UL

N/ |l 01 [ AN\
Exatmpte de)—07242 10 Secondary Assay
ounds are teépé‘tﬁf a cel|l proliferation assay

ﬁ%m%%“élz foriowgngcer T Tings: 15 MCF-7 hunman

i | and adenocar ci nonma |[( ATCC) NMDA- MB- 231 human
; 7€ 1 ?nEIA ad e)lrmm)ar ci noma |(ATCC) Both cell lines

are free of Micaplasma—ecoentani nati on (PCR Mycopl asma

Byemwla | Oh Set, |0-153 (PR Meop

Example 1 (z) 0.076

Example 1 (ba) 0.062

Example 1 (dc) 0.242

Secondary Assay

Compounds are tested in a cell proliferation assay using the following cell lines:

MCF-7 human mammary gland adenocarcinoma (ATCC)
MDA-MB-231 human mammary gland adenocarcinoma (ATCC)

Both cell lines are free of Mycoplasma contamination (PCR Mycoplasma Detection Set,
Takara). MCF-7 are kept in MEM medium (Gibco) supplemented with 10% FCS and 1%
Non Essential Amino Acids at 37°C in a 5% CO, humidified incubator.

MDA-MB-231 are kept in L-15 (Leibovitz) medium (Gibco) supplemented with 15% FCS

at 37°C in a non-modified atmosphere, humidified incubator.

Cells are seeded in 96-well plates at a density of 20,000 cells/ml (3,000 cells/well) and
after 24h they are exposed to different concentrations of compounds in 0.1% DMSO. Cells

are grown for a further 72h, the media is removed and the cells are frozen at —80°C for at
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Takara). MCF-7 are kept in MEM nmedi um (G bco)

suppl enmrented with 10% FCS and 1% 20 Non Essenti al
WG@ARM0A013A80 ds at 37C in a 5% CO2 humi di fi ed i nCROEGBRA03/003168

MDA- MB- 231 are kept in L-15 (Leibovitz) nedium (G bco)

suppl enented with 15% FCS a2087C in a non-nodified

at nosphere, humdified incubator. Cells are seeded in_ . .
le86- Yelntinpleatand bysedh idensplujionfcoptinng the| CXQHANL dypo This is a

cells/well) .and, 25.after. 24h they ar :
gipicEraneiebg eh st R HE P g e End VBT i figence is ereaty
erfiehded uRhSiAdiAMAuERTe RidsUThdeford 22, fluidiescemeiatensity is proportional
renoved and the cells are frozen at -80C for

: .at WO .
oGO O30 PF B0 NGOGk G Slyb e RSt QIR PR @ multivell

and |lysed in [ t gl NT dye.
ﬂwrget¥1§byame?ﬁugig g gﬂée(g%%%qgsﬁgﬁ%c(ﬁflt@ t z;[%dﬁga rg e@gﬂj’ﬁb ally
bi nds nucl ei ¢ aci ds and whose fl uorescence is greatly
enhanced upon bi ndi ng nuclei ¢ acid Therefore.th .
The poeey eeidly ofithe APPQrds Hbffeéb%% F%h%‘rmhb“tf & f%%“l?\‘ﬁﬁ%%]?"“"w
of cells present in each well and can be quantified
using a multiwell 5 fluorineter by neasuring the
of haiette scefrce B/ (Affe BgIxutllon at 520nm The percent
activity of the conpounds in reducing cell nunber is
calculated as follow %activity (As - B) / (AC - B)
%.100 10 where: As is the fluorescence at 520nmin
e presence of the tested conpound (Sanple). ACis
the fluorescence at 520nmin the presence of vehicle

Q..1% O ( Cont . 15 B is the t

A% diaimstenis ab2en i BisSis? St A e (sl

AGE Rl fRuciekbnedt 350dnh & .0 PedbidealfivelicRt0. WRMS® @lowntol).
conpound achi eves 50% activity. | C50 val ues are
Boiattieuflenressenesi at §20ma ixthriabsense pheglls (Ba@‘igéfggld(f?}&‘%%’?ﬂ?e)-
2.0.5). 20 Table 2 shows the results obtained for the
conmpounds of the present invention. Table 2 Sanple o
TMERE Y, iVBYENGR-a2 e cdrichfirdtiontaMwvhichC givéd cofixzovpt ecliefes)50% activity.

11 32 Ex le 1 31 44 . :
IE€spaapics a%?ai;ﬂag@égs)jp%&ae XLﬁtEs)c()ﬁgvpgll‘eepa%kagg]é)(vezrsﬂ')ni.05.5).

Table 2 shows the results obtained for the compounds of the present invention.

Table 2
Sample MCEF-7 MDA-MB-231
ICsy / uM ICso / pM

Example 1 (a) 11 32

Example 1 (g) 31 44

Example 1 (1) 2.1 4.5

Example 1 (z) 2.3 7.3

Example 1 (ba) 0.6 2.0
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Exanple 1 (ba) 0.6 2.0 WD 2004/ 013130
PCT/ GB2003/ 003168 207 CLAIMS 1. A conpound of
wWoormlE3(1): RZH 1 N-OH RSO 5 () in Mi/GB2RI003168

represents aryl or heteroaryl

each optionally

substituted by one or nore g? @ 10 sel ected from

R3!

al kyl enedi oxy, carboxy, cyan hal o, hydr oxy,

ChAIMS hal oal kyl, hal oal koxy, -C(=0-R3, -C(=0 -OR3,
-C(=2)-NR4R5, -NRAR5, -NR6- C(=0)-0R3,

-NR6- C(=0) - NRAR5, - NR6- C(=Z)-R3, -O C(=0) - NR4RS5,

1.~ NR6A $82mB8ad of@BAmu@O( =0 R3, -SH, - SR3, - SCR3,

- S02R3 and -S02- NR4R5; 15 R2 represents hydrogen,

chl oro, cyano, fluoro, al koxy, alkyl, or haloal kyl; R3
represents aryl, heteroarnyl, cycloalkyl, cycloalkenyl,

het erocycl oal kyl or R7;
represent a group selecte
al kenyl, aryl, heteroar
or heterocycl oal kyl
are optionally substituted by ar

4 and R5 independently
rogen, al kyl,
kpl, cycl oal kenyl
al kyl or al kenyl
het er oaryl ,

cycl oal kyl, cycl oal kenyl or 20 heterocycl oal kyl; or
the group -NRARS5 may form a cgflic am ne; R6
a

represents hydrogen or | ower

kyl; R7 represents

al kyl, al kenyl and al kynyl, wherein said al kyl,
alke I OL al kynyl are optionally substituted by one
0

ups selected fromaryl, heteroaryl,

CyC' %ql %&g_%&é’ &k&%@&é@l %%%?@fdﬁ%h%@ﬁﬁ‘s‘ﬁkutechﬁ? bRX¥s more groups

) N%Cgé% (E@%Brr’ Nﬁ?k%cﬁ@ qaﬁaoxy, (&}Fﬁs%zﬂ@) h¥RéRR nitro, haloalkyl,

ZSORB, "S02R8 an 02- NRARS; 6
haloalkoxy, -C(—O) R3, -C(=0)-OR3, -C(=Z)-NR#R®>, -NRIR>, -NR®-

C(=0)-OR3, -NR6-C(=0)-NR4R5, -NRO-C(=Z)-R3, -0-C(=0)-NR4R5,
NR6.SO,-R3, -OR3, -O-CEO)R3, -SH, -SR3, -SOR3, -SOHR3 and
-SOy-NRAR;

R2 represents hydrogen, chloro, cyano, fluoro, alkoxy, alkyl, or haloalkyl;

R3 represents aryl, heteroaryl, cycloalkyl, cycloalkenyl, heterocycloalkyl or R7;

R4 and RS independently represent a group selected from hydrogen, alkyl, alkenyl,
aryl, heteroaryl, cycloalkyl, cycloalkenyl or heterocycloalkyl, wherein said alkyl or
alkenyl are optionally substituted by aryl, heteroaryl, cycloalkyl, cycloalkenyl or

heterocycloalkyl; or the group NR4RS5 may form a cyclic amine;
RO represents hydrogen or lower alkyl;

R7 represents alkyl, alkenyl and alkynyl, wherein said alkyl, alkenyl or alkynyl are

optionally substituted by one or more groups selected from aryl, heteroaryl,
cycloalkyl, cycloalkenyl, heterocycloalkyl, hydroxy, -C(=Z)-NR4R5, “NR4R3,
-NR6-C(=Z)-RS, -0-C(=0)-NR4R5, NR6-C(=0)-ORS8,
_NR6-C(=0)-NR4R3, -NRO-SO,-R8, -ORS,-SORS, SOyR8 and -S0»-NR4R5;



WD 2004/ 013130 PCT/ GB2003/ 003168 208 R8 represents

al kyl, al kenyl or al kynyl, optionally substituted by
wWor@4013160r e groups selected fromaryl, heterPer/¢B2003/003168

cycl oal kyl, cycl oal kenyl, heterocycl oal kyl, hydroxy

and hal ogen; or R8 represent80&ryl, heteroaryl,

cycl oal kyl, cycl oal kenyl or heterocycloal kyl; and 5

Zi sOps8 $eb1|3r@§b‘ﬂtslc QKB Szﬂlfeﬂﬂ'il ry Akl destionptin rsn?stﬁuted dwl bye or more

acceptabl e salts, solvates an prodr ugs suc

ConpRIaviRRs .Selgl.tedﬂxﬁ@éhﬁﬁbn]&e@@@@g o‘?Yﬁ[Paﬂ%’ lll’c‘"rya‘? %u‘fr%ﬂ dtsrgeyeloalkyl,

Rl is optional Ly substihtuted phe .. 10.3

ac c oy %@aﬁ%ﬁl%ﬂel’ﬁ gt %r rgprﬁﬁgfgeqrg hﬁtefoéa P eyclbaiRGERceny! or

4'”Eﬂ£8%§gﬂ&ﬂﬁﬁgmﬂi A conpound according to claim1

wher'ein I's selected fromoptionally substituted
nonoZycOior Shet eroaryl. 15 5. A conpound according to

claim1 wherein. RL.is .sel ect t] It lvat d
B g R, o518 SRl AP eI e, solvates an
pyr aﬁ%ﬁ)ﬂgs P ¥hdhigmoundd)i enyl and  pyrimdinyl. 20 6.

A conpound according to claiml1 wherein RL is selected
fromoptionally substituted im dazolyl, pyrazolyl,

pyridinyl and pyrimdinyl.. 7. AC ound accor
2275 oo Samiedp e | EhaeiatT Barbgtgp ybs el Bhenyl.

hal oal kyl group. 25 8. A conpound according to claim

1, 5 or 6 wherein Rl is substituted by an optionally
3SUDbSH] ddRRnd! derbrdirdl to@Mitn Dér Bivkyteil R Gisolmetixyphenyl.
conmpound ‘according to claiml1, 5 or 6 wherein RL is
substituted by an optionally 30 substituted al kyl

group. WO 2004/013130 PCT/ GB2003/.003168; 209 .10 .
4conpdurrempered dicRerding ¢¢ a‘il‘%mB 1 rwh;?_r% eils SS daléﬁofll? optionally
al kegéﬁgs‘[ﬁtedﬁwg cligﬁgﬂéfbarﬂfls substituted by one or

sele r

nor e "groups ted omoptionally substituted aryl,

5. A compound according to claim 1 wherein R! is selected from optionally
substituted imidazolyl, isoxazolyl, oxadiazolyl, pyrazolyl, pyridinyl, thienyl and
pyrimidinyl.

6. A compound according to claim 1 wherein Rl is selected from optionally

substituted imidazolyl, pyrazolyl, pyridinyl and pyrimidinyl.

7. A compound according to claim 1, 5 or 6 wherein R! is substituted by a haloalkyl
group.
8. A compound according to claim 1, 5 or 6 wherein R! is substituted by an optionally

substituted alkyl, alkenyl or alkynyl group.

9. A compound according to claim 1, 5 or 6 wherein R is substituted by an optionally

substituted alkyl group.
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het eroaryl, cycl oal kyl, cycl oal kenyl and
het erocycl oal kyl , and from hydroxy, -C(=Z)-NRAR5,

WO N4RE3136 NR6- C(=Z) - R8, - O C(=0) - NRAR5, - NR6- GPCIDGBAIRG/003168

5 -NR6-C(=0) - NR4R5, - NR6- SO2-R8, -OR8, -SORB, S02R8

and - S02- NRAR5. 11. A conpour?accor di ng to claim8 or

9 wherein said al kyl, alkenyl or alkynyl %

1@ubs i ctommmycc@r@ng ipclgan 8o delmr@msal&tqﬂaﬂ lrgifly or alkynyl group

Zﬁﬁs% | LG %{% XKIFQE%S& el[ﬂ%%zr uﬁE‘ %ﬁlg@%? (ej?&ﬁyéﬂtﬁﬁblw lsubstituted aryl,

- NRGh&%aBS, cy€EBakan dcycﬁﬁﬂeeﬁiﬂﬂf Rad hﬁeroAyd‘D‘rﬂinu resdd from hydroxy,
according to claim8 or 9 wherein said alk §1I r@/ 8
or alRyuyINRIRUPNR RS EREI G ZoR oy OOk, NRVC(-0)-0RS,
substityted ar d het eroary 5 A c

acco I‘NRH@(F@)@%&A} INBO-SOaRSy @%59&% 3@2& a@.g ‘§92.'NA{4R5'
conmpound according to claim5 or 6 wherein RL is

substituted by a group X wherein X is selected from

1yhe o cﬁq ASkedriig 19k1AR%! d}@axlrvhé/reﬁlua*aﬁi élk*l e Yk alkynyl group
9 subs

opti ona tituted heteroaryl, optiona

substis tubisathtdiebeneryql saédtsd frojzoopt(g(n@j)ly mglted m@p@teroaryl and
-NR6-C( O -R8, -NR6-SO2-R8, - R4R5gf ﬁ% 3
subsﬂletemCG’GIOBLl(yh grodp Semect é&(@r%l?n %It i oNRRy, -NRP-C(O)-R®,

substituyted ary ptional | ubstituted het er oaryl,
opt i ONBIlé Qggﬁ% S%Zg?éo&?cl oal kyl, -C(O) - NR4RS,
-NR4ARS, - NR6 C( O -R8, -NR6-SO2-R8, -OR8 and

- S02- NR4R5. 25 15. A conpound according to claim 14

‘Qher % Bo dsa%b@l‘ah%C{ofc[éi’rﬂ‘S or 4 whiedein QENRR{ICHREAAOr alkynyl group
NR4( g NR6CQ( CH2) mAr
( CHZ; SuliNRBIBECHR y sqhgtltu@a.gy agddetsroariar |

-(CH2)nQ(CH2) mAr, and -(CH2)" Ar; WD 2004/013130
PCT/ GB2003/ 003168 210 wherein Ar is optionally

18UbStA bohBeurl atkordifi terchainyl oratlaifiel ewheryinl D By | ;

niso,1,2or3;and mis 0, 1, 2, 3 or 4. 5 16. Aconpound

accor d| ng to claimany pr eced| ng claimwherein said R4

ﬁr.]d R/g compound according to claim 5 or 6 wherein R! is substituted by a group X
wherein X is selected from the group consisting of optionally substituted aryl,

optionally ~substituted heteroaryl, optionally substituted heterocycloalkyl,
-C(O)-NR4R5, -NR4R5, -NRO-C(O)-R8, -NR6-S0»-R8, -OR8, -S0»-NR4R> and
alkyl substituted by a group selected from optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted heterocycloalkyl, -C(O)-NR4R5,
NR4R5, -NRS-C(O)-R8, -NR6-SO5-R8, -OR8 and -SO2-NR4R5.

15. A compound according to claim 14 wherein X is selected from:
-(CH,),CONR*(CHy) A1
~(CH);SO,;NRY(CHp)mAr
~(CH,):NR®CO(CHp)nAr
~(CH2):NR°SO5(CHp)mA,
-(CH2)NR*(CHy)mAr
~(CH2),0(CH,)mAr, and
-(CHa)nAr
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groups are independently selected from hydrogen;
and/ or wherein said R5 and R8 groups are

w0 pabepenident | y sel ected fromoptionally substiPCt/e82003/003168

| oal kyl, and from al kyl

aryl, heteroaryl and heterogﬁc
Pituted aryl,

substituted by optionally su
heteroaryl or heterocycloal kyl. 10 17. A conpouqd )
accomdierstn Avisapjiontilyciubptigted @rylohateropfyd peheierofycloalkyl;

substi.t yen ) said optionally substituted aryl,
hetepé%gy’Egﬁé’%g%erocycloaIkyI groups are sel ected
f romphialopgen 3 &&B3, OCF3, al kyl, acyl amino, arylal kyl,

aryl oxy, aryl, cyclic am no, heteroaryl,

al kyl enedi oxy and am nosul phonyl. 15 18. A conpound

ccordi in€ 1@ dBml Quy PrdeBdBesIfing viRtdIn said R* and R®
1§pti£h§?@§88§ﬁ%%??%ﬁged aryl i%?gele%?ed from phenyl ; g
sai d gajutps aralndypendosty seleaet! Fromehydipgdn; iagd/os athetaiegaid R and R

from qui nolinyl, isoquinolinyl ridyl, 0O Lazohy

t hi adfBP8IHA %ndeP‘?ﬂdﬁ%tgyoF‘?j?c,te$ﬁ8m 5%}0“1%9 3%%51){1?1%?@6&1 0 e;?roaryl and
and hepzl ubamyl ; ANdhGal kPt dubBuied B9 splisially ubstdiituted aryl,
het erocyclhoal kyl' is selected fromeither (1) an

opt i dekdayylsubsteraaytledlkykat ur at ed nul ticyclic

het er ocarbocyclic noiety in which an aryl or

heteroaryl ring and a heterocycl oal kyl group are

usedy tagssRractGrdin@rtnany Y elairts $0 EID6 Whereirothe (shbstituent(s) on said
pi perazinyl substituted on nitrogen by aryl, lected
ar y| aipkighallyhsubstitiedy peilk heteroar candr Bepipeycloalylogropps are selecte

conpaqund cor ghng clai : N IS ; :
sel ect®y h?alg)%?rl?’ (1&?32 o t%ﬁ’egr%g*lglf\ %ﬁ}%{n%’ %ﬁ}g}g’z 0 !O?),éy : ja/ﬁyl 9 clic amino,
- benzjtterdartt; pikyRAOd0Ry and amihobulphidnybr omet hyl -1 H

i m dazol - 2-yl, pyridin-2-yl,
5-trifluoronethyl-1H pyrazol -3-yl, 1-nethyl-IH

razpl : 3- 25 Yo - Y 68ZQhima Yb.to 16 wherein said optionally
@ynefﬁy?gg%%ng?%gggﬁggﬁy -1I9|-pyr1azol-3-0 yl " P

.

2- metdaipktithted rarfll i celonted Hydm Phemyly saidlopgondlly substituted heteroaryl is
3' lr_ll- P |y§r§ Z%L}étsf%l gglﬁ{g g}lfl?;l‘r_ ﬁllli’noﬁnﬁs) pyridyl, oxadiazolyl, thiadiazolyl,
3- metiyhd biv?, HaAdiiazeblyd- Yroldr abdiverbefiemat yind s&d. optionally

A conmpound "accordi ng to any precedi ng clai mwherein R2 )
i s hyaibstjeted MBroaekatkna listeRerddBrpoEipsem optionally substituted

A d di. Phogihpe . '
e FBRARR AR BB Rl GPesP U B AP Al BSEb ooy ring
conposHach BEERHEIDEkYIOgRRY apy Ased ivgiiek ad foreheroytiic Reucture, or (if)

and R8 are 5 Independently selected fr met hyl ~and
et hy| piperazinyl substituted on nitrogen by aryl, arylalkyq,nfleteroal%lkalkyq or heteroaryl.

19. A compound according to claim 5 or 6 wherein R! is selected from 1-(2-
phenylethyl)-1H-pyrazol-3-yl, 1-benzyl-1H-pyrazol-3-yl, 4-trifluoromethyl-1H-
imidazol-2-yl, pyridin-2-yl, 5-trifluoromethyl-1H-pyrazol-3-yl, 1-methyl-1H-
pyrazol-3-yl, 2-methyl-2H-pyrazol-3-yl, 1-methyl-5-trifluoromethyl-1 H-pyrazol-3-
yl, 2-methyl-5-trifluoromethyl-2H-pyrazol-3-yl, 1 H-pyrazol-3-yl, pyridin-4-yl, 5-
triﬂuoromethylisoxazﬁl—B-yl, 3-methyl[1,2,4]oxadiazol-5-yl, or thiophene-2-yl.

20. A compound according to any preceding claim wherein R2 is hydrogen.
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23. A conpound according to any preceding claim

wherein R4 and R5 are independently selected from
whyanogas) al kyl, aryl al kyl and heteroaryl al kyPCT/GB2®@4/003168

A conpound according to claim ]l selected from:

5-(4-trifluoronethyl-1Hiniddtbl -2-yl)-thi ophene- 2-car

boxylic acid hydroxyam de; X . 3 8
215- ( 1- Benowpow ppeeistie. 30 yAny. dHrcsHREn &L c BbeEsRy | R and R° are

d._hyd
gckl gﬁmhg?ﬁ§ﬁ%%ﬁ@df?gggkyé-yl)-thiophene-2-carboxy|ic

aci d hydroxyam de;
5-pyridin-2-yl-thiog hene 2-car boxylic ,acid 3
Z%ydréxy‘gm‘pg@ad aafq:aoqgig}g. etgpamgl AR %1%@1 ‘wherein R® and R® are

pharfﬁﬂg@&ﬁ%ﬁ?é ec?éﬂcﬁcﬂh%@tﬁyl%ﬁh%ﬁlyl sol vates and

odru conpounds. A " conmpound accordi ng
to claim1 selected from 20
5-[1-(2, 3-di hydr o- benzo[ 1, 4] di oxi n- 2- Y, 5
2%ol A $PPPRRG pHSABIEE 104 AR« PISC Cﬁﬂ%i ydréél)eglrln dd R are
5>- (55 LAY - s&ﬂebtear Fd&PhyBodkn) alkbi, ephalg- a&dc}ﬁteb«mfyllall@l

aci d dr oxydm de;
5- pyri m di n-2-yl -t hi ophene- 2-car boxylic acid

hydr am de . .
%b‘)él’maﬁ(iﬁ’f“g?&to %law F]ﬁyﬁed Frl(—)l}npyr azol -3-yl)-thio .
p h ene=(2-15AhsoxetHyl- 1ﬁﬁin‘ﬁdaz’iﬁ-2h9yl§il’}ﬁ®(pl&ﬁb-da:arboxyhc acid
5-(1- phenet hyl -5-trifluoromethyl-1H pyrazol-3-yl)-thio
phenQYQDBﬁﬁmdﬁyllc acid hydroxyani de;

5>- (4 5?@ g}z %ZX%(; i gi{a%ﬁ' Ll 'yﬁ-tﬁlo\f)ilgnet NLABBENR: R LRI ROXIiGe

aci d

5- (2sp(mq:nnehémy}-mﬂpnymzdazm)-mopua¢na-mcmmoeyﬂ@ ag;;¢bydygmmlde

c aci d hydroxyam de;
5- [ 15¢mridée= ﬂhlyphqnf-%wﬂWm.aalﬁ&wdéowm%y 1) -1 H pyr
g_z ? | Ra yéclrregpém N@:0%ideS,apRAMcbRiAAY dadd¥pteBiey Balisdesolvates and

1- [ 6-pr@ir@gshfmatinyémpowrdsonyl am no) - pyri di n- 2-yl net hyl ]
- 1H pyrazol - 3-yl }- thiophene-2-carboxylic acid

hydr oxyam de; WD 2004/ 013130 PCT/ GB2003/ 003168 212

23- ( 5-OhGRYb RSl alHge thithi IiefecRdyitom hi ophene- 2- car bo

xylic acid hydroxyam de

5- ( 1-5gll-@eA- dmymwbmoﬁﬁ]dxompwaa@hylélﬁ Pyl Girdophene-2-

g?{g%%%%%gwgéﬁgkygé?ﬁﬁﬁﬁﬁfhgf pyri di n-2-yl ] -t hi ophene-

2- car@en6th§t-1 H-pyrazol-3-yl)-thiophene- -2-carboxylic acid hydroxyamide;
5-pyrimidin-2-yl-thiophene-2-carboxylic acid hydroxyamide;
5-(1-benzo[1,3]dioxol-5 -ylmethyl-1H-pyrazol-3-yl)-thiophene-2-carboxylic acid
hydroxyamide;
5-(1-phenethyl-5-trifluoromethyl-1H-pyrazol-3 -yl)-thiophene-2-carboxylic acid
hydroxyamide;
5-(4-benzyloxy-pyrimidin-2-yl)-thiophene-2-carboxylic acid hydroxyamide;
5-(2-phenethyl-3 H-imidazol-4-yl)-thiophene-2-carboxylic acid hydroxyamide;
5-[1-(5-tert-butyl-[1,2,4]oxadiazol-3-ylmethyl)-1 H-pyrazol-3-yl] -thiophene-2-
carboxylic acid hydroxyamide;

5-{1- [6-(2,2-dimethyl-propionylamino)-pyridin-2-ylmethyl]-1 H-pyrazol-3-yl}-
thiophene-2-carboxylic acid hydroxyamide;
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5 hydroxyam de; 5- { 5-[(2, 3-di hydro-benzo
[ 1, 4] di oxi n-6-yl net hyl )-am no] - pyridin-2-yl }

Wwo tvwophiene- 2-carboxylic acid hydroxyam de; PCT/GB2003/003168
5-{5-[ (benzof uran-2-yl met hyl ) - am no] - pyri di n-2-yl } -t hi
ophene- 2-carboxylic acid hy ]r20xyam de; 10 5- {

1-[2-(4-fluoro-benzyl oxy)-ethyl]-1H pyrazol - I
phér&éSgphmw}ggg{tylangné@yﬂ 1)n Hlb%l*l]y n&- _carboxylic a)éld} hydroxyam1de

henyl s ¥lohrdoRkRphene- acid
D e e S et
yl f(b@aﬁlyder;ret hyl)-1 H-pyrazol 3 yI]
th|o hene- 2- car boxyl i ¢ 3
[ (L (Cabengy loraraiint ﬁ%ﬁﬁ%‘il‘?‘nf?éi’ﬁéﬁf’%%ﬁ: 5 OXJ Jic acid
1§} %{}5}}1 % carboxylic acid hydroxyam de 5-{
[ (4-oxazo - phenyl car banoyl ) - net hyl ] - 1H
y13-{51¢3, E}ﬂﬂngdm—ﬁenzo ar4@dwin-@yanethylwanmamdgl@Q-Yébﬂnophene-
ulnollne ar lic acid
{2- [ BB H’rﬁlﬂfi/)ﬁ%fﬁw ®t hi ophen- 2-yl ) - pyrazol - | -

yl] - et BYdenddfie - 2-9ifethyl)-amino]-pyridin-2-yl} -thiophene-2- carboxylic acid
1-[ (2-{nﬁ eﬁol i n-4- ?/I ph}é)nyl car]kl))am)yl )-methyl]-1
H- py}nﬁkmtyamlw } -thiophene-2- carboxylic acid

I[ﬁzdz ?ﬁ 121 ég %lugr%, F)inzgi eth ;‘?V‘jaZOl -3- K)} 5h10phene-2 -carboxylic acid

- 1I—|-Hsycfr§g}o¢{m1§eyl )-thi ophene 2 25 carboxylic acid
hydr oxyam de; 5-{ i d
- ( 2=(i+phgm>dcq@h@n9ylwﬂwbrrlréﬁvm>§rawét3ww ThianRepgi Pa%‘PO’@ 1§ act
} B (ﬁghene carboxylic acid hydroxyam de; 5 -

i Waﬁmg -yl car banmoyl net hyl ) -1 H pyrazol - I ]
't h' Qﬂmgtj@lnahlﬁ}-ar}bmbdm&:ylmﬂlyt} ]H—qbymzy]awljethlo@bene- -carboxylic
2-(5-hy roxycarbarmyl -t hi ophen-2-yl)-5-nethyl -1 Himda
zol eadd ENAWSEXYPPIAS: aci d  phenet hyl - ani de;
2-(5 WA 3yl =thidpheedz:
RSE g‘iﬁ%pgﬁﬂ{ fﬁg}@g&ﬁ%ﬁgﬁﬁ&gﬁﬂ de: ¥ Sl ik
PCT/ wBGﬂﬁJMﬂﬁﬁlmmlde

5-{1 -[(4-0xazol-5-yl-phenylcarbamoyl)-methyl]-1 H-pyrazol-3-yl}-thiophene-2-~

8
1-
} -
1-
3-
q

carboxylic acid hydroxyamide;

quinoline-2-carboxylic acid {2-[3-(5 -hydroxycarbamoyl-thiophen-2-yl)-pyrazol- 1-
yl]-ethyl}-amide;

5-{1 -[(2-morpholin-4-yl—phenylcarbamoyl)—methyl]-1H—pyrazol-3—yl }-thiophene-2-
carboxylic acid hydroxyamide;

5-(1-{[2-(1 H-indol-3-yl)-ethylcarbamoyl]-methyl} -1H-pyrazol-3-yl)-thiophene-2-
carboxylic acid hydroxyamide;

5-{1-[(2-fluoro-phenylcarbamoyl)-methyl] -1H-pyrazol-3-yl}-thiophene-2-
carboxylic acid hydroxyamide;

5-[1-(quinolin-3-ylcarbamoylmethyl)- 1 H-pyrazol-3 -yl]-thiophene-2-carboxylic

acid hydroxyamide;

2-(5-hydroxycarbamoyl-thiophen-2-y1)-5-methyl-14- “imidazole-4-carboxylic  acid
phenethyl-amide;

2-(5 -hydroxycarbamoyl-thiophen—2—yl)-5-methyl-1H—imidazole-4-carboxylic acid
benzylamide;
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5- (6- benzyl oxynet hyl - pyri di n- 2-yl) -t hi ophene- 2- car boxy
lic acid hydroxyamde; 5-{ 1-[(1

woRada136- yl car banoyl ) - met hyl | - 1H pyr azol - 3- yPC¥GB2003/003168

-t hi ophene- 2-carboxylic acid_hydroxyanm de; 5-f 1- [(3
- chl or o- phenyl car banoyl ) - met iYB] -1 H pyrazol-3 -yl }
-t hi ophene-2- 5 carboxylic acid hydroxy

1- I[(3 (émm%w@ﬂﬁmmyé@rrbaﬂ&th)@hﬁ%% Oﬁsglfﬁfg@g%px%amide-
5y[ 1 ({]1_ @L@Hﬁ(ﬁg@%ﬁ%fﬁ%ﬁ%ﬁ—é&%&l??[f&i}giz?)g?z}?fﬁ%gﬁene-Z -carboxylic

Eh(egamgh axrobzgamide;: acid hydroxyani de;
1,3] ér{d -shlow ﬁ%w%afbag}ﬂyll?o?e@e/ﬂyw Pzl g sthiophens2-

th|o id hydroxyan1de

5- [18%}9 éﬁczé&?dgfﬁ%ﬂgﬁh%) 1H pyrazol - @% t hi ophene-

2- caISS){GXM.’Bmtmqydphehy]dmﬂomami)dmthﬂﬂwdh’cwfﬂ ﬁoﬂ&mﬁl@pheneﬂ-

N- OXi ar, utically acceptable salts, solvates

and (S gaﬂ}gcsa ﬁ%‘ﬁewa@?}%ounds 15 26. A conpound

accofls gyr@ -dx9- (ﬁ_lf% olRE2-GlrRdtAR) A FLpyrdhol-3EA]-th6ghend-2-carboxylic  acid

t hera use of a conpound according to any of
clalmgmbxymnzﬁ in the nanufacture of a nmedicanent for

t he tr a dIS ' [ I 0NiARI 1t
e SRl oSS St Rt SR 883 0
amel |tg5§1§e%etj:@a1@@;ymlela@ﬂmy@wy@mld@yrrpt onat ol ogy of the
di sease. 28. A nethod for treatlngga di sease

pat i énfil- (;Zrbe\nﬁylémnmﬁhbll)tl%nyré@lfﬁ' Hhigph e@sgcar%%le acid

can vent n |
ancr YRS it porfp e OBk AEBRRCIRIGHN, aeqeptpble salt

CoNprsbsakes addprudsigsrof @ch @rﬁﬂwn@sat ient a
therapeutically effective amount of a conpound
according to any of «clains 1 to 25. 29. A nethod or

HSe %8&5@ lggl 2%801212 Stglgﬁg oPllaffk MRLI 'f& Lﬁ;@'lﬂijt}féta%‘?ase

i's a dise y increased cel
proliferation. 30. A nethod or use accordlng to claim

27 or_28 wherein sai di seas S cancer i [
i br otedisF od pdmpoY §‘Eﬁ°&‘§?§ o %f?q SCF’D%J II%g ntanufacture of a
pr ol i f &fiddnh O ﬁirsﬁfed%ﬁmeﬂp (ﬁOQ4ﬂQéé’sé3ﬁ1 which inhibition of histone
PCT/ (B2003/ 003168 214

deacetylase can prevent, inhibit or ameliorate the pathology and/or

symptomatology of the disease.

28. A method for treating a disease in a patient in which inhibition of histone
deacetylase can prevent, inhibit or ameliorate the pathology and/or
symptomatology of the disease, which method comprises administering to the
patient a therapeutically effective amount of a compound according to any of

claims 1 to 25.

29. A method or use according to claim 27 or 28 wherein said disease is a discase

caused by increased cell proliferation.

30. A method or use according to claim 27 or 28 wherein said disease is cancer,

psoriasis, fibroproliferative disorders, smooth muscle cell proliferation disorders,
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i nflammat ory di seases and conditions treatable by
i mmune nodul ati on, neurodegenerative disorders,

waele@easHs0 i nvol vi ng angi ogenesi s, fungal and pBCEHEBRI06/003168

i nfecti ons and haenmat opoi etic disorders. 5 31. A
method or use according to cFHi m 27 or 28 wherein said
di sease is liver fibrosis, arterlosclero

s
resnaﬂmsnsﬁﬂyhéuﬁaﬁél@nérﬂﬁﬁ¢ﬂpgs geatablrmile g opodulation,

| upus | | ergi es,
di Setggggl%g%}ea%ng éfor&lé}% dl gc%sl vgllvgt%?n&%log’eg%ééé" Qiéngcaé Ia?d parasitic
anagpteatighthrdakasepdictc dﬂs@rc[é& A net hod or use

according to claim31 wherein said protozoal infection
is malaria, toxoplasnosis or coccidiosis. 33. A

3]1, e: :I% qn&féodJ §Fus%ca%95@ir%etc@alﬁll B 5 FLwhBRIEd 8Rbsbe is liver fibrosis,

isease 1S retinopathy, age-related
mac U:ir&lhod@@@@ﬁ[ atétamsisi nthewsatoid arthk@s,ataiutm@nwm diabetes, lupus,
rubeotic 15 gl aucqma

to thl}grg}p§7ngtu;_%0% e(}lgqaﬁe,slgpgeld Egg g% P ‘taoczgglg grg étﬂ)gls anaemia,
hear §; fiaicLiy b etHg at PiaRESLGAYOCYt e hypertrophy. 20"

32. A method or use according to claim 31 wherein said protozoal infection is malaria,

toxoplasmosis or coccidiosis.

33. A method or use according to claim 31 wherein said retinal disease is diabetic

retinopathy, age-related macular degeneration, interstitial keratitis or rubeotic

glaucoma.

34. A method or use according to claim 27 or 28 wherein said discase is congestive

heart failure due to cardiomyocyte hypertrophy.



