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M., Kaji Y., Suzuki K., Ishida K., Tsuru T., Miyata K., Kawabata M., Yamashita H., Invest.

Ophthalmol. Vis. Sci., Oct. 1998; 39(11):1981-9.

35  Progressive fibrosis in the kidney and cardiovascular system is a major cause of suffering and
death and an important contributor to the cost of health care. TGF-B1 has been implicated in
many renal fibrotic disorders. Border W.A., Noble N.A., N. Engl. J. Med., Nov 10, 1994;
331(19):1286-92. TGF-B1 is elevated in acute and chronic glomerulonephritis, Yoshioka K.,
Takemura T., Murakami K., Okada M., Hino S., Miyamoto H., Maki S., Lab. Invest., Feb. 1993,
40  68(2):154-63, diabetic nephropathy, Yamamoto, T., Nakamura, T., Noble, N.A., Ruoslahti, E.,
Border, W.A., (1993) PNAS  90:1814-1818, allograft rejection, HIV nephropathy and
angiotensin-induced nephropathy, Border W.A., Noble N.A., N. Engl. J. Med., Nov. 10, 1994;
331(19):1286-92. In these diseases the levels of TGF-B1 expression coincide with the production
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Takemura T., Murakam K., Ckada M, Hno S., Myanoto H, Mki S., Lab.
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during t hgahgr! héd@aliQCaRiSodiésoo TGF-B1 and TGF-B2 reduced scar formation and improved

the cytoarchitecture of the neodermis by reducing the number of monocytes and macrophages as
well as decreasing dermal fibronectin and collagen deposition in rats Shah M., J. Cell. Sci., 1995,
35 108, 985-1002. Moreover, TGF-B antibodies also improve healing of corneal wounds in rabbits
Moller-Pedersen T., Curr. Eye Res., 1998, 17, 736-747, and accelerate wound healing of gastric
ulcers in the rat, Ernst H., Gut, 1996, 39, 172-175. These data strongly suggest that limiting the
activity of TGF-B would be beneficial in many tissues and suggest that any disease with chronic
elevation of TGF-B would benefit by inhibiting smad2 and smad3 signaling pathways.
40
TGF-B is also implicated in peritoneal adhesions Saed G.M., et al, Wound Repair Regeneration,
1999 Nov-Dec, 7(6), 504-510. Therefore, inhibitors of ALK5 would be beneficial in preventing
peritoneal and sub-dermal fibrotic adhesions following surgical procedures.
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hepat i t i sacCpiableuslt (Hd€ddf:, al cohol -i nduced hepatitis, haenochromatosis 20
and primary biliary cirrhosis. According to the invention there is provided
a conmpound of forrmula (1) or a pharnmerguti g@lly acceptabl e salt thereof:
RL X1 LO2 R3 X3 25 R2 OX

Rs

R
25 2

@

wherein R; is naphthyl or phenyl optionally substituted with one or more substituents selected
from halo, -O-C;.salkyl, -S-Cy.ealkyl, Cy.salkyl, Cy.¢haloalkyl, -O-(CH,),-Ph, -S-(CHy),-Ph, cyano,
phenyl, and CO,R, wherein R is hydrogen or Cy.¢alkyl, and n is 0, 1, 2 or 3; or R; is phenyl or
30  pyridyl fused with an aromatic or non-aromatic cyclic ring of 5-7 members wherein said cyclic
ring optionally contains up to three heteroatoms, independently selected from N, O and S, and N
may be further optionally substituted by C;.¢ alkyl, and wherein the cyclic ring may be optionally
substituted by =0;
R, and R; are independently selected from H, C.¢alkyl, Ci.calkoxy, phenyl, NH(CH,),-
35  Ph, NH-C,.elkyl, halo, CN, NO,, CONHR and SO,NHR;
two of Xi, X, and X; are N and the other is NR, wherein R, is hydrogen, Cy_salkyl, Cs.
scycloalkyl, ~(CH,),-CN, «(CH,),-CO,H, -(CH,),-CONHRsRs, -(CH,),CORs,
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wherein R is naphthyl or phenyl optionally substituted with one or nore
substituents selected fromhalo, -OCl. 6al kyl, -S CL.6al kyl, C1l.6alkyl,
Cl. 6hal oawkyB/0422C (CH2) -Ph, -S-(CH2)n Ph, cyano, phenyl PCarepozZC2R,
wherein Ris hydrogen or Cl 6alkyl, and nis O, 1, 2 or 3; or R is phenyl
or 30 pyridyl fused with an aromatic or non-aronmatic cyclic ring of 5-7 -
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NC2, CONHR an Nﬁ%
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Q02H, - (CH2) P ABNHRSR6, - (CH2) pCOR5, -3 WD 03/ 042211 PCT/ EP02/ 13482
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or optional ly %Pk ituted aryl, heteroaryl, aryl Cl 6al kyl or heteroaryl d _
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aryl and mrind Gzdbadingydfithe @mpsuklis4f formdla gl iitswill-bé .appatéit tat thh doubld Bandlvellr i ng
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for exarrpl ]teé F}p L ,] arn :[:xs %Felrﬁl r[e%es%lxtg L082% 15 d1oyboly1 2,3 %ﬁh}édro? 0[1 ;4]dioxinyl,

2,3-dih d? 10
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di hydr obedlhyxfrebeazvﬁlranymehmzmnda@b'ﬂ yEi6 @Ilkybelaﬂlmg,dp@ésﬂm W élhlzaépk@[l 5-alpyridyl,
[1,2,4]t rbs'ﬁ%&{'l AldxadmyaBone, dydnzoxayi20ore dr, BlR¥@zijoxpkind. - DSy preferably R,

26“2 0“94 Sfiiih &é}%ﬁﬁ&ﬂ 4 %&%u%&lw\j/% P e%%mmpuengﬁt 25.flugRresent s
et OXyrFr)let m?lyphenyl or 3-chloro- -met ox%ﬁwnyqy 1 reproelceo Xzo[l § Sfth1yd) az(al'yf1
[1,2,4]triazolo[1,5-a]pyridyl, dihydrobenzofuranyl, 2,3-dihydrobenzo{1,4]dioxinyl,

benzimidazolyl, Cy. alkylbenzimidazolyl, benzo[1,4Joxazinyl-3-one or benzo[1,4]Joxazinyl.

30  Preferably, R, is positioned meta to the point of attachment to the triazole, R; is preferably halo,
e.g. chloro, Cy.s alkyl or NO,. More preferably, R, is halo.

R; is preferably hydrogen or halo.

35  The compounds for use in the methods of the invention preferably have a molecular weight of
less than 800, more preferably less than 600.

Specific compounds of the invention which may be mentioned include the following and
pharmaceutically acceptable salts thereof:

40  6-[5-(3-Chlorophenyl)-1H-[1,2,3]triazol-4-y1]-{1,2,4]triazolo[ 1,5-a]pyridine;
6-[5-(3-Fluorophenyl)-1H-[1,2,3]triazol-4-y1]-[1,2,4]triazolo[1,5-a]pyridine;
6-[5-(3-Nitrophenyl)-1H-[1,2,3]triazol-4-y1]-[ 1,2 ,4]triazolo[ 1,5-a]pyridine;
6-[5-(3-Methylphenyl)-1H-[1,2,3]triazol-4-yl]-[1,2,4]triazolo[ 1,5-a]pyridine;
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met hoxyphenyl or 3-chl oro-4-nmet hoxyphenyl, or Rl represents

benzo[ 1, 2,5]thi adiazolyl, [1,2,4]triazolo[l,5-a]pyridyl,

di hydr obewow®Bis2z2ny| , 2, 3- di hydrobenzo[ 1, 4] di oxi nyl, benzipird®apiisgy Cl.6
al kyl benzi m dazol yl, benzo[ 1, 4] oxazi nyl - 3-one or benzo[ 1, 4] oxazi nyl . 30
Preferably, R2 is positioned neta to the point of attachnent to the
triazole, R2 is preferably hal o, .g. chloro, C-6 alkyl or NO2. Mre
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30  diastereoisomers and mixtures of isomers in all ratios, e.g. racemic mixtures. The invention
includes all such forms, in particular the pure isomeric forms. The different isomeric forms may
be separated or resolved one from the other by conventional methods, or any given isomer may
be obtained by conventional synthetic methods or by stereospecific or asymmetric syntheses.
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35  Since the-compounds of formula (I) are intended for use in pharmaceutical compositions it will
readily be understood that they are each preferably provided in substantially pure form, for
example at least 60% pure, more suitably at least 75% pure and preferably at least 85%,
especially at least 98% pure (% are on a weight for weight basis). Impure preparations of the
compounds may be used for preparing the more pure forms used in the pharmaceutical

40  compositions; these less pure preparations of the compounds should contain at least 1%, more
suitably at least 5% and preferably at least 10% of a compound of the formula (I) or
pharmaceutically acceptable derivative thereof.
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30
Specifically, compounds of formula (I) may be prepared as illustrated in Scheme 1.

An aryl bromide (I) is coupled with trimethylsilylacetylene using a palladium catalyst in the
presence of copper(l) iodide. The trimethylsilyl group is then removed under basic conditions

35  with potassium carbonate and the unmasked terminal acetylene (II) is coupled to a substituted
bromobenzene (II) via palladium catalysis. The disubstituted acetylene (IV) is treated with
trimethylsilylazide to afford a triazole (V) which may be alkylated with a suitable alkylating
agent, L-R; where L is a leaving group, e.g. I, in the presence of potassium carbonate. The
resulting isomers can be separated by chromatographic methods.



gastric ulcers, and duodenal ulcers. 25 The conpounds of fornmula (1) can be
prepared by art-recogni zed procedures from known or commercially avail abl e
starting weatoenizis. If the starting naterials are unavai | 2oiT&Phz/3382
commercial source, their synthesis is described herein, or they can be
prepared by procedures known in the art. 30 Specifically, conpounds of
formula ¢l). gy be prepared as illustrated in Scheme 1. An aryl bromde (1)
is coupl th trinethylsilylacetylene using a palladiumcatalyst in the
presence of copper(1) iodide TQE t;;nethylsilyl group is then renoved
under basic cong%bions 35 Wit %%4;§jun1caﬁﬁ te and the unmasked

term nal acetyleme (I1) is cougued to a substitu br onobenzene (111) via
paIIadiun1cataIy§js. The disubsiiE#%ed acetylene (1 WMes treated with
trimethylsilylazide to afford™a tri Zol e (V) ich may be alkylated with a
sui tabl e al kylating agent, L-R3 where L is a lleaving group, e.g. |, in the
presence of potassium carbonate. The resultin %;géers can be separated by
chromat ographi ¢ net hods. -6 WD 03/042211 PCT/ ERO 3182 Schene 1

PdCl 2(PPh3)2 R R1-Br Cul 1 SiMe3 (1) - SiMe3|K2C03 R1 Pd(PPh3)4 TMEDA

RI\ St ~R3 R~/ Ra(ll) (I1VV RZTMSN3 (1) °° RLRLRLNR, NN
K2008, R3L RN-R4 -RA N R3 HEg@eM B N ~+ . R4 + 2 (V) R R2
AN -
TMEDA R,
Rs Br. \
R R3
*1v) R; n
TMSN, ()
R1 N\\ R1 . R1 N\
< | N,N K,CO,, Ryl _ =~ N-R, \ ‘/N
8 H Ry +R3 N\ +
R4
Re W) R R}
}?4
R, N
AY
| N
Ra N
R

Further details for the preparation of compounds of formula (I) are found in the examples.

During the synthesis of the compounds of formula (I) labile functional groups in the intermediate
compounds, e.g. hydroxy, carboxy and amino groups, may be protected. A comprehensive

10 discussion of the ways in which various labile functional groups may be protected and methods
for cleaving the resulting protected derivatives is given in for example Protective Groups in
Organic Chemistry, T.W. Greene and P.G.M. Wuts, (Wiley-Interscience, New York, 2nd edition,
1991).
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30 By the term "treating" is meant either prophylactic or therapeutic therapy.

According to a further aspect of the present invention there is provided a method of inhibiting the
TGF-B signaling pathway in mammals, for example, inhibiting the phosphorylation of smad2 or
smad3 by the type I or activin-like kinase ALK5 receptor, which method comprises administering

35  to a mammal in need of such treatment, an effective amount of a compound of formula (}) or a
pharmaceutically acceptable salt thereof.

According to a further aspect of the present invention there is provided a method of inhibiting
matrix formation in mammals by inhibiting the TGF-§ signalling pathway, for example,
40  inhibiting the phosphorylation of smad2 or smad3 by the type I or activin-like kinase ALKS
receptor, which method comprises administering to a mammal in need of such treatment, an
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof.
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contain conventional excipients such as binding agents, for example syrup, acacia, gelatin,
30  sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, sugar, maize-starch,
calcium phosphate, sorbitol or glycine; tabletting lubricants, for example magnesium stearate,
tale, polyethylene glycol or silica; disintegrants, for example potato starch; or acceptable wetting
agents such as sodium lauryl sulphate. The tablets may be coated according to methods well
known in normal pharmaceutical practice. Oral liquid preparations may be in the form of, for
35  example,_aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be
presented as a dry product for reconstitution with water or other suitable vehicle before use.
Such liquid preparations may contain conventional additives, such as suspending agents, for
example sorbitol, methyl cellulose, glucose syrup, gelatin, hydroxyethyl cellulose, carboxymethyl
cellulose, aluminium stearate gel or hydrogenated edible fats, emulsifying agents, for example
40  lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may include edible oils),
for example almond oil, oily esters such as glycerine, propylene glycol, or ethyl alcohol;
preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid, and, if desired,

conventional flavouring or colouring agents.
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vial or anpoul e and sealing. Advantageously, agents such as a |ocal

anaest hetic, preservative and bufferin gents.can b di ssal v in the
vehi cl e. Thocosmasiiens "E‘Wecogiaﬁ‘b’iﬁrj‘m‘ E QE" ‘%@gélg‘nﬁrsgf"tbﬁ'o R ERGQ"% b?’,r%eé@ﬁ Ogglfeer
fill2hg datitve mateniel, dénshding dn theemsiladen! admimispations nWere\h eRIFAOSITIPRS @paprise

| yophi | i 2adgep@teesach amit REN pesahtdy comaih Hiom $0-800 @ap df dre &teompedienngThd al  of
oe.  par e B & e ner
except t A% Ofﬁgtan%eo‘%?gﬂ’ﬁd’ef %ays%%%&}?gé’a%?eﬁ?‘{‘}ﬁé“@%%‘}‘lsvé’ Ofﬁ(é?légga%?’ ' g{ﬁﬁg

di ssol veddesage eorssiopdstatliSotn 58 angfes pepday) SSuiably ths| dogyge ds By Fite 24 mekgRer The

conppiinddsan be sterilised by exposure to ethyl ene oxide before suspending

in the sterile vehicle. Advantageously, a surfactant or wetting agent is

i ncluded,in. the co sition,tp facili e I di stri i : e

compound! “ThE* EsnERar ey she S il faﬁtﬁ%%i#fé%aiﬁ)é%‘ﬂ” B0 P PR ¢ om

10- 60% b§osagssghe forawla; (Rerompaundoyifl\pe dgigrmaipecsly thaeﬁ@ffy?dﬁ 6 of Fi chRditigy of

admi ni st beihg oeatedythe fem treteaodpitsif bininstredmpaidshe pattedayaammial beingtsgateduni t

wi I T 3pr efr abb ¥usOBhtahing caiMbd Grelfingd bof contiariagdl | té@miqnes edi el .aisbhiee

dosage ag, cnpl.oy %ﬂo eo<¥f B QQMi%e&}tﬁﬁpEoMcfl of tgé’aﬁlfxe?l{ 3kl ¥ne ARGRr bF om 100
r or_1 nstance 0 r

to 3000 %Iﬂ) pe ay, 8 ) PET Oy (F%engi ng gn t he 6oute
and freqm%y)fdke famrki @ cappyRd siypppper day for a defined number ays, can be

ascertained by those skilled in the art using conventional course of treatment determination tests.

35 No toxicological effects are indicated when a compound of formula (I) or a pharmaceutically
acceptable derivative thereof is administered in the above-mentioned dosage range.

All publications, including, but not limited to, patents and patent applications cited in this
specification, are herein incorporated by reference as if each individual publication were

40  specifically and individually indicated to be incorporated by reference herein as though fully set
forth.
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a dosage corresponds to 1.5 to 50 ng/kg per day. Suitably the dosage is
from5 to 20 ng/ kg per 25 day. It will be recognized by one of skill in
the art twetosieiopti mal quantity and spaci ng of indivi duCT/EPoE83y8%s of a
formula (1) conpound will be determ ned by the nature and extent of the
condition being treated, the form route and site of adm nistration, and

t he par t&%u{g,ﬁgwgg%g&e& 9o bE SRsBHed A0mabE ifRbivUEA RPL MRS 8 ke

det er mi ne g &1 ventional tech e%: It] will also be appr egi at edanby one
of ski | | PPF Phe 4PYentigmn e Bpt Pnidf FEHHR e T5FS BRPEL RSP e PR nunber
of  doseHitashi PdvkinfEmen RMU(GE) wighhehsmimabiiopization tesbriqepa{-Dr s Micearss e fominber of
days, canifiguméaseethtciichegrapYESHoseatioktdchaghel n t he art usi ng conventi onal
coursg of treatnment determination tests. 35 No toxicological effects are

i ndi cate c ound of formula (1) or a pharmaceutically acceptable
deri vatigﬁm&ﬁ@ adm ni stered in the above-nenti oned dosage range. All
publ i cat Pelrscoppeidedidei ng, but not limted to, patents and patent

appl i cat DufFs dimétegfarmartidde s speci fication, are herein incorporated by

refer encgtmjgﬂggagg@atg ndi vi dual publication were 40 specifically and

i ndi d’du@ 5%5 in i%%t ed%g be incorporated by reference herein as though
ful 1y’ set ®Por PRECSSWE SWB"Y3/ 042211 PCT/ EP02/ 13482 The fol | owi ng exanpl es
are to b¥aldeRst poditn Bydrogspeerpnste | ustrative and not a limitation on the
scope of N8, 8O, i nadiurh ;dphatn any way. | n the Exanpl es, mass spectra were
perfor rrepld(pﬂmg_makj it e pHAesHide pdlaBRin(¥M)- 6E Wi t h chem cal ionization

t echni qu?l-ﬂ?gtétraﬁ drgigig:?:ronass Platform |1l instrument with el ectrospray
(ES) _A'nonl zation technique. 5 ABBREVI ATIONS Cul - copper iodide DVF -

di nethy| T¥ER - fphamethydplaylenediagile qcetate 10 MgSO4 - nagnesi um sul phat e
NaHCO3 - sodi um hydrogencarbonate Na2SO4 - sodi um sul phate Pd(PPh3)4 -

t et r aki spidphpitmnyt PNQSBrome-2-4mdinbpydidine) Oy, V-diitthylféraiansgiipdr of ur an 15 TMVEDA -
t et ramet hyl et hyl enedi am ne Preparation 1:

N- ( 5- Br ono- 2- am nopyri di ne) - N, Ngdi hyl formam dine Br N N 20
5- Bronp- 2- am nopyridine (9.8 g, 5 16_ |, 1 eq) was dissolved in dry DW

(20 M) and dry dinethylfornmamd &Jﬂﬂydhf}eet al (20 m) wunder argon. The
solution was refluxed at 130C for |

20  5-Bromo-2-aminopyridine (9.8 g, 56.6 mmol, 1 eq) was dissolved in dry DMF (20 ml) and dry
dimethylformamide dimethylacetal (20 ml) under argon. The solution was refluxed at 130°C for
16 h, allowed to cool, and the solvents removed. The resultant residue was used in the next stage
without purification; m/z [APCIMS]: 228.0/230.0 [M+H]".

25  Preparation 2: 6-Bromo-[1,2.,4] triazolo[1,5-a] pyridine

CTOL
N\

~N

N = Br

N'-(5-Bromo-2-aminopyridine)-N,N-dimethylformamidine (16.2 g, ~56.6 mmol, 1 eq) was
dissolved in methanol (90 ml) and pyridine (10 ml) under argon and cooled down to 0°C. To this

30  was added, with stirring, hydroxylamine-O-sulfonic acid (7.3 g, 75.2 mmol, 1.3 €q) to form a
purple suspension. This was allowed to reach room temperature and stirred for 16 h. After
removing the solvents, the residue was suspended in aqueous sodium hydrogen carbonate (200
ml) and extracted with ethyl acetate (2x200 ml). The organic layer was then washed with water
and brine (100 ml of each), dried (MgSO,) and the solvent removed. Purification by flash

35  chromatography on silica, eluting with a gradient solvent system of first 2:1 40-60°C petroleum
ether:ethyl acetate to 1:1 40-60°C petroleum ether:ethyl acetate afforded the product as a pale
yellow solid (5 g, 44.6%); "H NMR (250 MHz; CDCL) 8: 8.77 (1H, s), 8.34 (1H, s), 7.69 (1H, d),
7.65 (1H, d); m/z [APCIMS]: 198.0/200.0 [M+HT".
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16 h, allowed to cool, and the solvents renoved. The resultant residue was
used in the next stage wthout purification; nfz [APCI M5]: 228.0/230.0

[ MtH] +. 28OMBepanat i on 2: 6-Bronp-[1, 2,4] triazol o[ 1, 5-al poyrEpd/mas2 N NON
Br N-(5-Brono-2-am nopyridine)-N, N-di net hyl formam dine (16.2 g, -56.6

mmol, 1 eq) was dissolved in nmethanol (90 m ) and pyridine (10 m) under
argon and cooled down to OC. To this 30 was added, with stirring,

Clsponsi amersraian i BnfenRinpy et £ L bR Qndr B i T ed o1 D6

h. After renoving the solvents, the residue was suspended i n agueous

sodi um hydrogen carbonate (200 d extracted with ethyl acetate (2x200
m ). The organic | ayer was then<\ with water and brine (100 m of
each), dried (MySO4) and the sol Nen ed. Purification by flash 35
chromat ography on silica, eluti ng W|th a grswéeent sol vent system of first

2:1 40-60C, pet t hy. 1.40-
ot her 3ot AYPOREEE A0 bTarditn g Porng PoRaars Ay b s dar ] %ﬁ‘“@? gﬂ%
44 699 ; ‘ahil NiyPn Eubblpd MspushdidGpByion for@ min. T Hys ‘gasa e doppper pdids)

7. 65nrhciH, 0.4) eq)i alcmemisw@henyll;%sp@{nzomo% [ BHLH  mihbl, \A@oe3/eQ)423nc1

PCT/ EPOZ/Q#%&% ﬂy'f’afc@t?%ﬁétﬂ 9\%?49@ T60 52 el 9 d n)du %Zag?mhnﬂel(@sélﬂl 5.1¢g

a0l g o iy %fdfé@&g&aé o

bubbﬂ@d stirresLiuslex areoms Eir 2o nTHis Frasthe ilieryd thrpyel Cﬁ}afé wrded "E@‘pﬁﬁe“r"c‘?séﬂ de
(0.46 g ethybacetaraymid the sdlventy) removedh The edsids¢ wapthemyispdndsdini weter (200381 gnd 0. 51

mol , Qgtrﬁ:%)d’wﬂi%yl 55&&?@62@@%5 %h@ﬁfeto}’éaﬁﬂ Qaykré- c@fhbﬁﬂad vﬁasl%@ v@th vadtor 22d mmol

2 eq). Di.| so ( ,

dr opw se RW’D@I ﬁ%’?? gdﬁlﬁ tﬂlgsoés ap(? t};g?(g‘é%g Fed sus en5| on §drs]1§'|9r red
under ar g@f?n?a%ﬂgraQ piver silipa clyas Witk A 1f4i0r6(0 el EHRE ‘?f]@f eetate fEATdEe wi ¢ h
an edfesgrafuct Btaipgle yaley aole, (28l 58.8%);S Bl NMRt (400 Mﬁbv@ﬂch)l'heg Pd3Hdee8 s t hen

suspendediz) Wedoql H( B0 541 11, 3 .28 8H) HGhe fareivBI el lsyM+aget at e (2x200 n ),
and the organic Iayers conbi ned, washed with water and brine (100 m of
each), dried and t he soI vent_renoved. Purification by flash

chr omat og}’r“”&lfr‘@}’fE)t“li\/‘&-rg Eﬂﬁi“é’hﬂ’?e‘mfﬂzﬁ'glw ghpysidine0_60C petrol eum et her: et hyl
acetate afforded the 15 product as a pale yeIIow solid (2.9 g, 53.3%; 1H

NVR (400 MHz; CDCl3) S: 8.72 (lH (1H, s), 7.69 (1H, d), 7.54,
(1H, d), O. 28 (9H, s); mz [APCI 21} [|\/H—|]+ Preparation 4:
6- Et %nyl [1,2,4]triazolo[1, 5-a] piﬂrl

6-Trimethylsilany1ethyny1-[1,2,4]triazolo[1,5-a]pyndme (2.9 g, 13.47 mmol, 1 eq) was dissolved
in methanol and to this was added potassium carbonate (5.6 g, 40.4 mmol, 3 eq). The suspension
was stirred for 2 h and the solvent removed. The residue was suspended in water (100 ml) and
extracted with ethyl acetate (2x100 ml). The organic layers were then combined, washed with

25  water and brine (50 ml of each), dried (MgSO,), and the solvent removed to give a pale orange
solid (1.8g, 95%) that was used in the next reaction without further purification; m/z [APCIMS]:
144.1 [M+HT".

Preparation 5: 6-(3-Chlorophenylethynyl)-[1,2,4]triazolo[1,5-a]pyridine

\Y

N "™
Sh

A cl

30
A stirred solution of 6-ethynyl-[1,2,4]triazolo[1,5-a]pyridine (693 mg, 4.846 mmol) in TMEDA

(15ml) and THF (15ml) was degassed with argon. Pd(PPhs)s (0.253mg, 0.219mmol, 0.05 eq),
Cul (100mg, 0.524mmol, 0.1 eq) and 3-chloroiodobenzene (2.311g, 9.69mmol, 2eq) were added,
and the solution heated at 50°C for 16 h under argon. The solvent was removed in vacuo and the
35  residue partitioned between ethyl acetate (3 x 70ml) and saturated aq. NaHCO; (70ml). The ethyl
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\ 20 6-Trinmethylsilanylethynyl-[1,2,4]triazolo[1,5-a]pyridine (2.9 g,
13.47 mmol, 1 eq) was dissolved in nethanol and to this was added

pot assi unwoashentate (5.6 g, 40.4 mmol, 3 eq). The suspensiPOR/EPA$348% i rred
for 2 h and the solvent renoved. The residue was suspended in water (100
m) and extracted with ethyl acetate (2x100 m ). The organic |ayers were

then Congéepa?d a é’x‘@%ﬁ@c&ﬁﬁlﬁdz%éﬁa&%rS@ﬁqilgEédnﬁld(c%gcemrat@é tcﬁ@ﬁrﬁéss iRlhh@e.
s 959

that wasSi Sﬂﬁ%&e rﬁ("iﬁiﬁ}%@/k p%%‘%i‘*ﬁﬁﬁ;ﬁ%f e S8R eRRb bl °°%
APCI M5] yellow/sgh % r

ES (3- Ch} or ophenyl et hynyl ) - [1 2, 4]!(r| azolo [1,5-alpyridine /N~ NNOC 30
A stl sol 4ltriazolo[ 1, 5-a i di 693 :
4.84 m‘rgf‘ipaf IO’F%EB%rO'(nfg ;‘ﬁé &Ihﬁﬁazf 5mi) vvas[degas]s%r:/viltﬂeaggon. "
Pd(PPh3)4 (0.253ng, 0.219mmol, 0.05 eq), Cul (100mg, O.524mmol1l, 0.1 eq)
and 3-chl or oi odobenzene (2. 311g 9, NaQnThe 2eq) were added, and the

solution heated at 50C for 16 h ur$deJ: gon. The solvent was renoved in
vacuo and the 35 residue partitioné¥ B’I’l ethyl acetate (3 x 70m ) and

saturated a NaHCG3 (70 The et 03/ 0422 [ EPQ2/ 13482
acetate | 8)‘} %m%?@n%waﬁ‘éﬁe (12 %ld'“%‘ﬂ% ‘ih?q“?'leﬁh (ﬁljd%ig)g )Ec(gnr?tdrl% ed to
dryness oNDWETHS: add&d kd tha r@ehorchmu:rat ays whtyon abxitre mgs heatdd gtrhffix under

acet e/ Qet ! %g%b‘?ss I r L I(-'iﬁj 61)eaq:1’ %up e?fgs Q&E&t toax%oﬁ teﬁ[xgér!lt&vé’ ﬁﬁl eidQec( 824

ny, Prepar a
5- Br ormbemzlo:ﬁvmse?t;oﬁ]:a i aa]drgai)gaﬂ@r arki-newallsed\wﬁn sotid sedigmdriepsonglenEhemiztugt ani ne

(17 g, 9%, ‘E{Iﬁon@@ﬁet@g&e&hﬁ DipRy %dqmté?r e e thAQRetat Xayexqafs ddiRed Af d@M: was

added to the reaction m xture. reaction m xture was heated at | ux

under  16MabQon The sEvt Fperamoyet underiednesd PISBIe- i it ‘Eﬂee"“ﬁﬁ’g‘“@o‘?ﬂ?se‘&d“it room
t enper at gy, @olehf ¢ hij bR RIS ?elteﬁhting &vith90% kfyoRelarAkes mamhehonaU? pal i sed

with_ solid sodiu t hyl
e S o G130 5000 12, o oA T LLBOERL 560,
(MgS™). The sol vent was renoved under reduced pressure. The title conpound
Wasisol t ed b nm_chr ot | uti ith 90% et hyl
oot at of TR St oG 2R ﬁ%ﬁﬁ{ﬁ}&wﬁ%&?we COC13) 8 7,61 (1M
dd, J=9, 2Hz), 7. 82 (1H, d, J=9Hz), 16 (IH, S). Preparation 7:

(4-Brono- 2-ni trophenoxy) aceti c amﬁ\et hyl ester

EtO

B
O,N Br

20  To a stirred solution of 4-bromo-2-nitrophenol (3.71 g, 17.0 mmol, 1.0 eq) in DMF (80 ml) at r.t.
was added solid K,COs (4.70 g, 34.0 mmol, 2.0 eq). The mixture was heated at 40°C for 3 h then

allowed to cool to r.t. and partitioned between EtOAc and water. The aqueous phase was

extracted with more EtOAc and the combined organic phase washed with water, brine and dried
over MgSO,. Concentration gave a yellow solid (5.01 g, 97%) which did not require further

25  purification. "H NMR (250 MHz; CDCl;) 5 8.00 (1H, d), 7.62 (1H, dd), 6.90 (1H, d), 4.76 (H, s),
4.26 (24, g), 1.29 (34, t).

Preparation 8: 6-Bromo-4H-benzo[1,4]oxazin-3-one

f]@
O N Br
H

To a stirred solution of (4-bromo-2-nitrophenoxy)acetic acid ethyl ester (4.01 g, 13.2 mmol, 1.0
eq) in glacial acetic acid (70 ml) at r.t. was added iron powder (14.70 g, 264.0 mmol, 20.0 eq).
-13-
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O EtOL O 02N Br 20 To a stirred solution of 4-brono-2-nitrophenol (3.71
g, 17.0 mol, 1.0 eq) in DVF (80 nm) at r.t. was added solid K2CO3 (4.70
g, 34.0 mwoloz/o2201 eq). The m xture was heated at 40C for PCh/RParm48al | owed
to cool to r.t. and partitioned between Et OAc and water. The aqueous phase
was extracted with nore Et OAc and the conbi ned organi c phase washed with

Water br an;“ i dv%r sﬁﬂled% @ou%ﬁ%%%}n@?%&lﬁ Iﬁa;dv&ya GRS 1firY Ght ag&t&@wag (5.01

g, 970 Ire Turther 1 cat1on. H NVR (250 X
CDClB) S fiteyd tiropgh adlyad q@zse(guh{,, waehing throggh withiEt@4c, and thg splytionsgvaporgtegs (24,

q), 1 29 t& &%es%hhe?és%@%ﬁ baRt&ied @et%@&f@anﬁdfk Q&ﬁls NAHéD, %ﬁ?dnﬁnéﬂm O a
O N Br To a stirred _sol ution of n|tro heno %éatlc acid

et hyl esﬂ%le agyeops Wgs exfrpctsd prily Et%cendélaf) CWI aesaaw |‘¥?S Y% ) at
r.t. das vadeedi dﬂi@ll’bvlaﬂml‘),; (Cldhc&@ragon 24v4 1 titendompathd)(2€9)g, 97%).3s Y\@hite

03/ 042211 P 482 The Xt u elm\aﬁ Hﬁf',e W for 4 h
then all va}é f’%ﬁ)g%{ eqmretpun%aemn g s(W%Ots ﬁpg} gg oéﬂﬁ%a pac? of
Ki esel gulitQl (2Rsh), 6G1 {HEalhgtSW2Hhs)Et OAc, and the sol ution evaporated to
dryness. The residue was partitioned bet ween sat urated aqueous NaHCO3
solution and Et OAc. The aqueous was extracted with Et OAc and the conbi ned
orgagl C phases washed with water, 5 brine and dried over MgSO.
Conc e the title corrpound (2.90 g, 97% as a white solid which
di d not rExgueiplesl: posfS-Bt CldlorophenyDHUANR2, 816 azokHEy]]-[CRABlazdo[1 500l pridingd, br. s)
7.09- 7.01 (2H, m, 6.91 (1H, d), 2H, s). 10 EXAMPLES Exanpl e 1:
6- [ 5- (3- Chl or ophenyl )-1H[1, 2, 3]t{\i 4- yI] [1,2,4]triazolo[1,5-a]pyridin
e N~NONI NN H O Astirred sdfutwgn Ny
6- ( 3-chl or ophenyl et hynyl )-[1, 2, 4] tri azol g 18- a] pyridine (Preparation 5)
(205 ng, 0.807 mmol) |nDIVF(11n1) er jargon was treated with
azidotrinethylsilane (0.32 15 m, nmml ), and heated at 130C for 19 h.
The DVF was renmoved in vacuo and the fixture partitioned between ethyl
acetate and brine. The ethyl acetate Fhyer was dried (Na2SO4), filtered

A stirred solution of 6-(3-chlorophenylethynyl)-[1,2,4]triazolo[1,5-a]pyridine (Preparation 5)

(205 mg, 0.807 mmol) in DMF (1.1 ml) under argon was treated with azidotrimethylsilane (0.32

15 ml, 2.42 mmol), and heated at 130°C for 19 h. The DMF was removed in vacuo and the mixture

partitioned between ethyl acetate and brine. The ethyl acetate layer was dried (Na,SOy), filtered

and concentrated to dryness in vacuo. The residue was purified by silica chromatography,

eluting with petroleum spirit/ethyl acetate 2:1 > neat ethyl acetate, giving an off-white solid

(83mg, 35%); *H NMR (250MHz; CDCl,) §: 8.97 (1H, s), 8.42 (1H, s), 7.84 (1H, d), 7.74 (1H,

20  dd),7.62 (1H, d), 7.46 (3H,m); NH not observed; m/z [ESMS]: 297 [M+H]".

Example 2: 6-[5-(3-Fluorophenyl)-1H-[1,2,3]triazol-4-yi]-[1,2,4]triazolo]1,5-a]pyridine

N XN
\Y
_N
N % Ny
N/N
H

25  The title compound was prepared from 6-(3-fluorophenylethynyl)-[1,2,4]triazolo[1,5-a]pyridine
(171mg, 0.722 mmol) using a similar procedure to that described for Example 1. 'H NMR
(400MHz; de-DMSO, free base) §: 15.49 (NH, br.s), 9.03 (1H, s), 8.57 (1H, s), 7.93 (1H, d), 7.70
(1H, d), 7.48-7.27 (4H, m); m/z [ESMS]: 281 [M+H]".

30
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and concentrated to dryness in vacuo. The residue was purified by silica
chromat ography, eluting with petroleumspirit/ethyl acetate 2:1 4 neat

et hyl acewetog/o4givi ng an of f-white solid (83ny, 35%; ' HPRVERPO2EIRHZ;
CDC13) 5: 8.97 (1H, s), 8.42 (1H, s), 7.84 (1H d), 7.74 (1H, 20 dd), 7.62
(111, d), 7.46 (3H m; NH not observed; mz [ESM5]: 297 [ M+H +. Exanple 2:
6-[5-(3 ﬂauﬂiiwh(?w{;h‘r&}% hdnyd- 1341, 2,§}¥Hluzoil4-)yhl[1hh]t?naﬂxh&[ﬂlsaﬂﬁjrminle 5-a]pyridin
e NN NN 7/ ?he t'itl e conpound was prepared from

6- (3-fl uorophenyl ethynyl)-[1,2,4]triazolo[1,5-a]pyridine (171ny, 0.722
mmol) using a simlar procedure ot described for Exanple 1. 'H NWR
(400MVHz; d6-DVBSO, free base) b: . (NH br.s), 9.03 (111, s), 8.57 (1H
s), 7.93 (1H, d), 7.70 (1H, d), o7N¢ 411, m; mz [ESM5]: 281

[ MPH] +. 30 - 14 WD 03/ 042211 PCT/EP02/134r2 s Exampl e 3:
6-[5-(3-Nitrophenyl)-1H1[1,2,3]trig 4- yH] [1,2,4]triazol o[ 1, 5-a] pyridi ne
cLrN 1 'N O -NCO The title conpo as prepared from

6- (3-nitrophenyl ethynyl)-[1,2,4]triaZolo[l,5-a]pyridine 5 (213ny,
0.807mmol ) using a simlar procedureNL§ that descri bed for Exanple 1. 'H
NVR (400VHz; d6-DVBO, free base) 74 (NH, br.s), 9.15 (1H, s), 8.59
(1H, s),TH8. B {chipous) wa8 pRpared Tiam GY3-niftogtenylRthlyryd)-[4 2,4]tTiaZBo[{,.24d]pybiding) ; ni z
%E[Sg@]( 3 %:Mﬁnﬁﬁaﬁ%i%mﬂ? procedure to thalt described for Example 1. '"H NMR g
-[5-(3- z a pyri din
o115 by & BIAAAZR)9 4 ) dal . 52594@ah'.13 %% A3 3

6- ( 3- met (Y Hrey (2Ekiphyt B-FH, bZS)AP’r/Zr[rFég’%ﬂ 3 B gj’ pyri di ne (188 ng, 0.805

nmol ) usi ng a srnllar procedure to that described for nple 1. "H NMR

2 o Taput 4,4 16 RS et ) ISt Sab 0 g e '?rrlzg pagiiE 5,9

[ MtH]O+. Exanple 5:
6- [ 5- (4- Chl or ophenyl )-1H[ 1, 2, 3] tNd
e NN Q

-4-yl]1-[1,2,4]triazolo[1,5-a]pyridin

Me

The title compound was prepared from 6-(3-methylphenylethynyl)-[1,2,4]triazolo[1,5-a]pyridine

(188 mg, 0.805 mmol) using a similar procedure to that described for Example 1. 'H NMR

(250MHz, CDCl,, free base) 6: 9.16(1H, s), 843 (1H, s), 7.79 (2H, d), 7.41-7.28 (4H, m), 2.38
15  (3H, s); NH not observed; m/z [ESMS]: 277 [M+H]".

Example 5: 6-[5-(4-Chlorophenyl)-1H-[1,2,3]triazol-4-yl}-[1,2,4]triazolo[1,5-a]pyridine

Cl
20  The title compound was prepared from 6-(4-chlorophenylethynyl)-[1,2,4triazolo[1,5-a]pyridine
(102 mg, 0.40 mmol) using a similar procedure to that described for Example 1. 'H NMR (250
MHz; CD,0D, free base) 8: 8.83 (1H, s), 8.35 (1H, s), 7.73 (1H, d), 7.69 (1H, d), 745 (2H, d),
7.36 (2H, d), NH not observed; [ESMS]: 297 [M-+H]".

25
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\N NNH C 20 The title conpound was prepared from
6- (4-chl or ophenyl ethynyl)-[1, 2,4]triazol o[ 1, 5-a]pyridine (102 ng, O0.40
nmol ) usiwQ@ o0a/0%i2mi | ar procedure to that described for ExampT&EP2/13482 NVR
(250 MHz; CD3OD, free base) S: 8.83 (1H, s), 8.35 (114, s), 7.73 (111, d),
7.69 (1H, d), 7.45 (2H, d), 7.36 (2H, d), NH not observed; [ESMS]: 297
['VH‘H] S MQU£.3(_ PrikdrobheyPLUAETOZA B 4R2-4- &ialelo[1,5-a]pyridine

6- [ 5- (4- F);é_kl?(l)p}g?)henya-1I—I-l:,;)?p?i f%%?grlgzol ylﬁxl]arffli 2, 4]!tr| é%r o[1,5-a]pyrid
ine ~NLN,. NNN | ~HF The title conpound was prepared from
6- (4- quorophenyI ethynyl)-[1,2, ANxya%gl o[ 1, 5-a] pyridine 5 (195 ng, 0.821
nmol ) using a simlar procedure 0_ deﬁcri bed for Exanple 1. '"H NMWR
(400MHz; CDC13, free base) S: 13. M5 Ns), 9.12 (1H, s), 8.44 (1H s),
7.83 (1H, d), 7.74 (1H, d), 7.57-7. /m 7.17-7.10 (2H, m; mz
[ ESMS]: 281 [ M+tH] +. Exanple 7:
6-[5-(4- I\/bthyl phenyl) 1H[1, 2, 3] t§ -4-yl]-[1, 2, 4]triazo| o[1,5-a]pyridin
e N NNN MI'II 10Thet|tle comnpoun pre
6- ( 4- met TRA Pieroyipatnd war preqatedziron Or#: élferoalrefﬂsﬁrﬁ? i Wézol Oliécs%mdme
0. 773mmo(195 uw 8§24 nshel} heing prsogitad praveduge th diat desstibeadblod ExampledapNMR. ' H
NVR  (40Qbbianz B0, fdecaRsd)ds €3.45 (NH,5ordP 9(1P§|'¢1Hb§); $)4 (ﬁ{ 3y, 7(SBI-¢1H§31) 78’454 (1H,

3 7 Sl il D gl o st 5 2% (o

6-[5- (3, 4 Di fl uorophenyl)-1H[1,2,3]triazol-4-yl]-[1,2,4]triazol o[ 1, 5-a] pyr
idine NEMMbkpINN 6\[5H4-Mrethylphenyl)- 1H—[1 2 3]triazol—4—yl]-[1,2,4]triazolo[l,S—a]pyridine

<\/N/ \

Me
10
The title compound was prepared from 6-(4-methylphenylethynyl)-[1,2,4]triazolo[1,5-a]pyridine

(180mg, 0.773mmol) using a similar procedure to that described for Example 1. 'H NMR
(400MHz; DMSO, free base) 6: 15.33 (NH, br.s), 8.97 (1H, s), 8.54 (1H, s), 7.91 (1H, d), 7.70
(1H, d), 7.44 (2H, d) 7.27 (2H, br. 5), 2.45 (3H, s); m/z [ESMS]: 277 [M+H]".

15
Example 8: 6-[5-(3,4-Difluorophenyl)-1H-[1,2,3]triazol-4-yl]-[1,2,4]triazolo[1,5-a] pyridine
N ™
\N’N = N

The title compound was prepared from 6-(3,4-difluorophenylethynyl)-[1,2,4]triazolo[1,5-
alpyridine (139mg, 0.545mmol) using a similar procedure to that described for Example 1. 'H

20 NMR (250 MHz; CDCl,, free base) &: 9.01 (1H, s), 8.43 (1H, s), 7.83 (1H, d), 7.70 (1H, d), 7.49-
7.40 (1H, m), 7.19-7.30 (2H,m), NH not observed; m/z [ESMS]: 299 [M+H]".

25
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F The title conpound was prepared from

6- (3, 4-di fl uorophenyl ethynyl)-[1,2,4]triazolo[1,5- a]pyridine (139nyg,

0. 545nunowP oasixngl a simlar procedure to that described f@®cTEPanpd4e2 1. ' H
20 NWR (25.0 MHz; CDC13, free base) b: 9.01 (1H, s), 8.43 (1H, s), 7.83
(1H, d), 7.70 (1H, d), 7.49- 7.40 (1H, m, 7.19-7.30 (2H, M, NH not
observed; mz [ESMS]: 299 [M+H +. 25 -16 WO 03/042211 PCT/ EP02/ 13482
Exanpl e 9:

6- [ 5- ( 2- Exrnemle fhes-2-Chlarqphepyla] Hrlil 33Hriagelyh yll-fi2 A trigzplo{ L gIpsriding_ o) nyri di n
e N "NONN NNN~H C 5 The title conmpound was prepared from

6- (2- chl orophenyl ethynyl)-[1, 2, 4]yriagol o[ 1, 5-a] pyridine (189 ng, 0.746
nol ) using a simlar procedure 6\ ha described for Exanple 1. "H NWMR
(400 MHz; d6-DMSO, free base) br.s), 8.74 (111, s), 8.51

(1H, s), 7.91 (111, d), 7.68-7 55’ 511 mNrﬂz[ESIVB]: 297 [M+H +. 10

Exanpl e 10:

6- [ 5- (3- Chl orophenyl )-1H[1, 2, 3] tri @ 4- 5” ]-4H benzo[ 1, 4] oxazi n-3-one O

OHNNNH C To a stirred suspenshag ofg 6- (3

-chlorophenylethynyl -4H benzo[ 1, 4] oxazin-3_ - 5 mol, 1.0

eq) i dlee oo ivas m&@r@é’d%@'ﬂ &ﬁhlﬁfé’Ph‘ij’D’?ﬁY?ﬂ é}z% ‘gsia(ﬂ%OBg"ﬂ%aynd@e%
Qg2 e, 0.74hemet) xking e sinilar plegasmad that ddscritred dor Bxempls 1ni HIMREW®hen

?teflt rergt 'hf}%g 9@M§é 88, ile@aC‘(mOBrsé} 81ﬁ1 (tlHté3| 8. 5)1‘81?1@;)27 gg/gﬂgg dé f7t6§;7 55.4 N
The 3‘ é&§$gﬁﬁé%[ﬁa'éool then partltloned bet ween wat er and Et OAc.

The aqueous | ayer was extracted with nore Et OAc and the conbi ned organic
phasy) Wagkgdpleil 0:n6-%&{32Chlobspharylphi-[1,23fdiazadeyl]- M Bdzo[ CHoxain-3-a0¢ on gave a
solid which was purified by flash AR, chromat ography over silica,
eluting with 50%t CAc-petrol - Et
solid 20 (0.063 g, 17%. 'H NVRT{2%
6: 10.80 (1H, br.s), 7.55-7.35 (4H
triazole NH not observed; mz [ ESMS}:
5-[5-(3-Chl orophenyl -2H[1, 2, 3]-tri az

7 ~PNRO- d6) (NWVR very broad at r.t)
, 7 2096 90 (3H, m, 4.63 (2H, s),
Y. [N%Fﬂ Exanpl e 11:
yI] benzo[ 1, 2,5]thi adiazole S
Ci
To a stirred suspension of 6-(3-chlorophenylethynyl)-4H-benzo[1,4]oxazin-3-one (0.311 g, 1.15
mmol, 1.0 eq) in dry DMF (1.5 ml) was added (irimethylsilyl)azide (0.397 g, 3.45 mmol, 3.0 eq).
The mixture was degassed with argon for 5 mins and then heated in a sealed tube at 110°C for a
15  total of 72 h. More (trimethylsilyl)azide (0.397 g, 3.45 mmol, 3.0 eq) was added after 24 h. The
mixture was allowed to cool then partitioned between water and EtOAc. The aqueous layer was
extracted with more EtOAc and the combined organic phase washed with water, brine and dried
over MgSO,. Concentration gave a solid which was purified by flash column chromatography
over silica, eluting with 50%EtOAc-petrol — EtOAc. The product was obtained as a yellow solid
20 (0.063 g, 17%). '"H NMR (250 MHz; DMSO0-d®) (NMR very broad at r.t) &: 10.80 (1H, br.s),
7.55-7.35 (4H, m), 7.20-6.90 (3H, m), 4.63 (24, s), iriazole NH not observed; mw/z [ESMS]: 327.2

[M-+HT".

Example 11: 5-[5-(3-Chlorophenyl-2H-[1,2,3]-triazol-4-yl]-benzo{1,2,5]thiadiazole

/N\
S\ — N
N .
~ °NH
—
25 Ci

N
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NNH N25 C -17 WD 03/042211 PCT/ EP02/ 13482 Prepared from

5-(3-chl orophenyl et hynyl ) benzo[ 1, 2, 5]thi adi azol e using a sim |l ar procedure
to that weswized for Exanple 10. 'H NVR (400 MHz, CDCl13PCH/EPB2/P2R8Y1H, s),
8.01 (111, d), 7.80 (1H, d), 7.37 (3H, m, 7.17 (1H, t), NH not observed.
5 Exanple 12:

5-15-(3- Iuor H- t ry,azol z N S
NH N F EP% o %‘J"{’ Bliishk eé‘%f’} A‘Ld {%gsf?@ % g&?fa t}g&%@k"
using a ﬁiaﬁﬂdsmbeﬂrf@fc%?@wbe ’coo HNMR 699%?1?’ d&%mo
MHz, CDCU3),d),8.32434. 1)) 7.13Y1H,8), O rfol bhsemtyd. 7. 84 (lH 7.35 (3H, , 7.15
(1H t) NH not observed. 10 Exanpl e 13
3- Bronophenyl -2H-[ 1, 2, 3] -triazol - nzo %ﬁ hthladlazole S

NExamplg2: [%gaFlgep‘ophW-ZH-[l 2 3]-tr1azol- -yl] enzo[1,2,5[thiadiazole
5 (3 br onophenyl et hynyl ) - benzo[ 1,2=B]ti adi azol e using a simlar procedure
to that described for Exanple 1I8._ 400 MHz, CDC13): 8.24 (1H, s),
8.02 (1H, d), 7.80 (1H, 15 s), 7.%6 H ) wu7.45 (1H, d), 7.26 (1H, t), NH
not observed; mz [APCI MS]: 358/ 360 [ MrH#fN Exanpl e 14:
4- ( 3- Chl or ophenyl ) - 5- (4- net hoxypheny i
Prepared from 3-(4-nmet hoxyphenyl et hy chl or obenzene using a procedure
simlar to that 20 described for Exanple 10. 'H NMR (400 MHz, CDC13): 7.61
(1H, m, 7.46 (3H, m, 7.30 (211, m,F6.93 (2H, nm, 3.84 (3H, s), NH not
obser vedprdphgd [FARC (R uoréSenglethiiytithenzol 52,5 kiadiazole using a similar procedure to

that described for Example 10. "H NMR (400 MHz, CDCl,): 8.24 (1H, s), 8.04 (1H, d), 7.84 (1H,

d), 7.35 (3H, m), 7.15 (1H, t), NH not observed.

10
Example 13: 5-[5-(3-Bromophenyl-2H-[1,2,3]-triazol-4-yl]-benzo[1,2,5]thiadiazole

/N\
S\ P N
N 72N

Br
Prepared from 5-(3-bromophenylethynyl)-benzo[1,2,5]thiadiazole using a similar procedure to
that described for Example 10."H NMR (400 MHz, CDCl,): 8.24 (1Y, s), 8.02 (1H, d), 7.80 (14,
15  s),7.56 (1H, d), 7.45 (1H, d), 7.26 (1H, t), NH not observed; m/z [APCIMS]: 358/360 [M+HT).

Example 14: 4-(3-Chlorophenyl)-5-(4-methoxyphenyl)-2H-[1,2,3]triazole

MeO
Ol

2N
\/NH
N

Cl

Prepared from 3-(4-methoxyphenylethynyl)chlorobenzene using a procedure similar to that
20  described for Example 10. 'H NMR (400 MHz, CDCLy): 7.61 (1H, m), 7.46 (3H, m), 7.30 (2H,
m), 6.93 (2H, m), 3.84 (3H, s), NH not observed; m/z [APCIMS]: 286.2 [M+H™.

25
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WD 03/ 042211 PCT/ EP02/ 13482 Exanpl e 15:

4- ( 3- Fl uorophenyl ) - 5- (4- net hoxyphenyl )-2H[1, 2, 3]triazole MMONNH N F

Pr epar ed Woos®2(4- met hoxyphenyl et hynyl ) f| uor obenzene usi RgT&EPP2/0I8ZIUr €
simlar to that 5 described for Exanple 10. 1H NWR (250 MHz, CDCl13): 7.47
(2H, d), 7.35 (3H, m, 6.95 (1H, m, 6.92 (2H, d), 3.85 (3H, s), NH not
observed; niz [ APCI M5] . 270. 2 [ MtH+] . Exanple 16:

é (Na Cr'\ll T Q)El}engr éﬁ%é@r}{;}?ﬁ%}rﬂ -5At4-”1§§t IR e (1 kbt ) LT azole MO N
3-(3-fluoro-4- nethoxyphenylethynfi obenzene using a procedure simlar
to that described for Exanple 10. MO0 Mz, CDC13) 8: 7.60 (1H, s),
7.37 (511, m, 6.97 (1H t), 3.92 (3 ﬂhinot observed; mz [ APClI M5 :

304.1 [ MtH+] . 15 Exanple 17:

4- (3- Fl uor ophenyl ) -5-(3-fl uoro-4-netho
FNH N F Prepared from 3-(3-fl uoro-

using a procedure simlar to that des
MHz, CDC13) S: 7.33 (5H, m, 7.09 (1H,

henyl) 2H-[1,2,3]triazole MO N
hoxyphenylethynyl)-fluorobenzene
bed for Exanple 10. 1H NWMR (400

mF 6.97 20 (1H t), 3.93 (3H 5s),

NH not o ?dfr%‘? £ éf—épéfgmeny%ﬁ'gm%)f{dw# Amn£§s1nél‘9a mc&%éeoé’%gl%ll to that
EC[TQEPQZ’E scbﬁpémwlmo[ LN (59 2B PG 747 i 1B Mo 8 B8 ol

\ N N/ ), 698 (QRid\ 3.85 (BELL), NH not observed; m/z [APCIMS]: 270.2 [M+H™].

Example 16: 4-(3-Chlorophenyl)-5-(3-fluoro-4-methoxyphenyl)-2H-[1,2,3]triazole

MeO ‘
F N

10 Cl
Prepared from 3-(3-fluoro-4-methoxyphenylethynyl)fluorobenzene using a procedure similar to
that described for Example 10. "H NMR (400 MHz, CDCly) 8: 7.60 (1H, s), 7.37 (5H, m), 6.97
(1H, 1), 3.92 (3H, s), NH not observed; m/z [APCIMS]: 304.1 [M+H™].

15  Example 17: 4-(3-Fluorophenyl)-5-(3-fluoro-4-methoxyphenyl)-2H-[1,2,3]triazole

MeO
.
F

Prepared from 3-(3-fluoro-4-methoxyphenylethynyl)-fluorobenzene using a procedure similar to
that described for Example 10. 'H NMR (400 MHz, CDCL) 8: 7.33 (5H, m), 7.09 (1H, m), 6.97
20  (1H, 1), 3.93 (3H, s), NH not observed; m/z [APCIMS]: 288.2 [M+H™].

25
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Cl Prepared from 6-(3-chl orophenyl et hynyl ) -1-net hyl -1 H benzi m dazol e usi ng
a procedure simlar to that described for Exanple 10. "H NWVR (HO salt,
400 MHz, wb@B{p4R119.45 (1H, s), 8.13 5 (1H, s), 7.89 (1H, pdX/EPG2/TE8Y1H, d),
7.55 (111, s), 7.44-7.37 (3H, m, 4.12 (311, s), NH not observed.); nliz

[ APCI MB] : 267 [ MtH+] . Exanpl e 19:

o (3 Chi LSRRERY. ﬁ% g55<g(§h ogpgenglﬁﬁ?f DR bl Apdhidhiashe MO N-

3 (3 chI or o- 4- net hoxyphenyl et hyn{/
to that described for Exanple 10}
7.50 (1H, d), 7.34 (414, m, 6. 9:{,,8(111,
15 Exanpl e 20:
4- ( 3- Fhuor ophenyl ) - 5- ( 3- chl or 0- 4- net gyphenyl )-2H[1,2,3]triazole MO C
| / NNH N F Prepared from 3-(3-chl orp-4-net hoxyphenyl et hynyl ) fl uor obenzene
(500 nmg, 1.92. mol, | eq) using a p¥ocedure simlar to that described for
Exanpl e L}%—%]E, d), 7.25
(3H, rr) %%pireﬁw (?%RQ)% 56 -l n%thg?l %enzgﬁlﬂdazo@usmé a‘b@oc&%&%gnﬂ 50

B| oI ogi cmthwwﬂﬂfwob%ﬁ% Ha[H NME (HGly lbf‘OQ WZCMﬁQHh%PS S HtRed-Thvent i on

A 1H0d)] 28 O, 5)@B5ay 37 (BB m) 2 MBH0S, A2 1

PCT/ EPOZfléj)Eg@ 'éﬁ:(!'&ig %%r v)al gl ng) ALK5 kl( nase) phosph?lryl ation of smad3
Basi c Fl 8&% ét’@@%REW% % li'ﬁces) were coated by pipetting 100 nmicro

liter of O. 1 nol ar sodi um bi carbonate (pH 7.6), containing 150 nanogr ans
of the fgshaplenyod-G-Chivkofhaiyl)-iB-hlotor hnsilpkpsengRHIN 2RMrkizdeo |iter of
coating buffer. Plates were covered and incubated at room5 tenperature for
10- 24 hours. Then the plates wengowashed 2 tinmes with 200 mcro liter of
coating buffer (0.1 nolar sodium bi onat e) and allowed to air dry for
2-4 hours. For the phosphorylatio et oM each wel| received 90
mcroliter containing 50 mllinolar HEPS.}BIUffer (pH 7.4); 5 mllinolar
MyCGl 2; 1 millinolar CaCl2; 1 nmillimol aedithiothreitol;

Ly

10 Cl
Prepared from 3-(3-chloro-4-methoxyphenylethynyl)chlorobenzene using a procedure similar to

that described for Example 10. 'H NMR (400 MHz, CDCl3) 8: 7.60 (1H, d), 7.50 (1H, d), 7.34
(4H, m), 6.93 (1H, t), 3.92 (3H, s), NH not observed.

ghl Or obenzene using a procedure simlar
p (@\400 MHz, CDCl3) 6: 7.60 (1H, d),
ft)N 3.92 (3H s), NH not observed.

15  Example 20: 4-(3-Fluorophenyl)-5-(3-chloro-4-methoxyphenyl)-2H-[1,2,3]triazole

MeO
s

Cl ~ “NH

—
N
E

Prepared from 3-(3-chloro-4-methoxyphenylethynyl}fluorobenzene (500 mg, 1.92.mmol, 1 eq)
using a procedure similar to that described for Example 10. "H NMR (400 MHz, CDCly) 8: 7.57
(1H, d), 7.46 (1H, dd), 7.25 (3H, m), 7.1 (1H, 1), 6.94(1H, d), 3.93 (3H, s), NH not observed.

20
Biological Data
The biological activity of the compounds of the invention may be assessed using the following
assays:

25
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10 100 m cronol ar guanosi ne tri phosphate; 0.5 mcro G /well

gamma33P- adenosi ne tri phosphate (NEN Life Sciences) and 400 nanograns of a
fusi on prwoaBm4x2i1 gl ut at hi on -S-transferase at the N-ter®CchaPorndsnf t he

ki nase domai n of ALKS5 (GST-ALK5). Background counts were neasured by not

addi ng any GST-ALK5. Inhibitors of ALKS5 were evaluated by determ ning the

act i Vi tY yplinod fIF (GHTE kA BRARTRSGRGRIRIonAShAYS Compounds. Plates were
bat ) 30G, .15 "Af t bat t ) fif
Ir QEEvide%gméébﬁlrﬁ%‘% iSRS SRl dy ping e B8 58 Berd g ol

mi crol i t epdivo|bécartonatt |(PH ph)aconaring iod peesrespiathe HHomh RELHH AL Hm-Per ed
sal i ne. Thgsferh@ShaddBlo mias laapifcaitag baffer. Hlatst wae poated add ynculplicdtag ragas t hen
count gd RRCKH D-FORGRYNThen fle UAKHES #BGAshYH S Bkded MithiK200asRTBIiRE bNQ

Assay 20 Tﬁ.e | hase.enzyne,. fl.uorescent, ld ri.ahl e concentration
of test 5%‘1?Bﬁgﬁ%r§(&m°f%8% a {élaarﬁ%nga%efe? ﬁlgedra“tog’g(?g)aach é\ré%oﬂé)gﬁém c equilibrium
under conditions such that in the absence of test conpound the fl uorescent
| i gand i ¥os itgnpHobhantdtipn (r2d€i6 eathz yelk réveivadl 98 ndiciofiter tsentaipings¥hedlipplar

suf fi ci epfppEOnEEat (il 797 s(RlNo1k) MeEl,a 1 paligRlari CHUIRI I Mfllikbler diftiicthieitalpy Of
the ébl nbg%}d iérg%&gre%a%g%n {r%&%&d@ Jr %&5@}%11(1%&;5 B&RL bGP ﬁ'iBﬁosBﬁH’c@"d
val ue: 2 ﬁé_conpe ration o I'fase enzyne sh referably be >- 1 x
Kf. The &SENddterSeicness) and 400 1aposdeeiie ﬁﬁ@&ﬁ@tﬁl’éaﬂ@i‘fégﬂ% %‘m’&é BRG2IC ¢ he

i nst r uneiN-&trios eud efithe kinasetdamain|ofi ALES (ERT-AdKS). Brsketogubonupis swre pragped t i es.
The concephpidiag amsEST-AIKS. heidiewet AlKBNwdhevatatd e deiadiinng O activitpas e
enzyme.  Hk BT G @0bsd:B8 Bt 430 Ualoul e PHLASG: SRENIRI £PIGBAS hasd-on. A
typi cal protocol | I'S: conmponen di ssol v%ﬁMl)n ffer ofh rtlal
conpds3i t ASHT BeubaipinepEsay Spffer veps rom %Llﬁigg?“onla y 'S WD WA R?g%jlﬁlei. 5%
DVBO AL K6thE09 yriolitenesihi ¢ millimelar spdivi pyrenbosrhate dmphosphgiermifersd sdier 4b¢ on: 1
NM 35 Tesdst GalRRlY Ag1aRE aRNbI6EId plik dif). PlattMas el @oultddGmnianiend SoriGoontbat ed i n
10 ul final volume in LJL HE 384 type B black microtitre plate until

equi li br iﬁm reached, ? 30]in1 ns).. FElL. uor escence anisotropy read in LJL
Acquest . T%fﬁcﬁ'?ctei‘mﬁs&.mk?' nasp BUSMEATEh constant for inhibitor binding 40
Kf d28sodihatkiense comeicaituoresrent ligand eapdemvatiablpa AoPCBRFEPH G L9 SOMPRIBA T ent

| i gand i sndubged 0EdtnitdgachohimodyhamicZhuilibri@B iodk? 2atlitlaT fueP@Rf h3uBbsenke N O N
O of test compound the fluorescent ligand is significantly (>50%) enzyme bound and in the
presence of a sufficient concentration (>10x K;) of a potent inhibitor the anisotropy of the
unbound fluorescent ligand is measurably different from the bound value.
25
The concentration of kinase enzyme should preferably be > 1 x K. The concentration of
fluorescent ligand required will depend on the instrumentation used, and the fluorescent and
physicochemical properties. The concentration used must be lower than the concentration of
kinase enzyme, and preferably less than half the kinase enzyme concentration. A typical protocol
30 s
All components dissolved in Buffer of final composition 50 mM HEPES, pH 7.5, 1 mM CHAPS,
1 mM DTT, 10 mM MgCl, 2.5% DMSO.
ALKS Enzyme concentration: 4 nM
Fluorescent ligand concentration: 1 nM
35 Test compound concentration: 0.1 nM - 100 uM
Components incubated in 10 ul final volume in LIL HE 384 type B black microtitre plate
until equilibrium reached (5-30 mins)
Fluorescence anisotropy read in LIL Acquest.
Definitions: K, = dissociation constant for inhibitor binding
40 K¢ = dissociation constant for fluorescent ligand binding
The fluorescent ligand is the following compound:
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Cl ONH, O HNwich is derived from

5-[ 2- (4- am nonet hyl phenyl ) -5-pyridi n-4-yl -1 H i m dazol - 4-yl J-2- chl or ophenol
and r hodawDrg/ogreen. 5 Inhibition of Matrix Markers: Nort IReTrEPBY/0848Fr ot ocol
Data confirmng activity in the enzyne assay was obtained as foll ows: A498
renal epithelial carcinoma cell |lines were obtained from ATCC and grown in
EMEM nedi ugsuppl enented with 10% fetal calf serum penicillin (5
units/nil) g r orrycm (5ng/mM). A498 cells were grown to near

confl uence i : serum - starved for 24 10 hours, pre-treated

Wi th conpou
(R&D Syste, Inc., Mnneapolees MN). Cells were exposed to TG betal for 24
hours. Cellul%r RNA was e et¥ed by acid phenol /chl orof orm extraction
(Chontzynsl ci and Sacchi b O3 Ten mcrogranms of total RNA were resol ved
by agarose gel el ectrophre5| s and transferred to nylon nenbrane
(GeneScreen, NEN Life SCI ences, Boston MA) I\/bnbrane é@?ﬁ th 32P
15 | abel Whick DNR\ (SeBts8s framy aﬁ-é%@r@nnq_ngpt@yémhegyl) CRAYTIGR 'yx\?% FIBﬁ Al

Menbr aneshlosephenol andrhséaninogmpédmosphor i magi ng pl ates and bands were vi sual i zed
and quantified w t h | mageQuant software (Ml ecul ar Dynam cs, Sunnyval e,

L.t on Mitl’l Va | ot Protocol 20 Data confirm ng
actl\#ltlgfli"i?‘w{‘ §’lés &kﬁ/ggéro ]¥i§|n gg)f |l ows: Cells were grown to

near conPiigerdiEming a‘FtF"é‘é’k%the SRAPG ABFAHV Y OVfeated with TGF-beta and
conpounda498Gehilsepithlial vasineda atll znesowerd&btmmd sfnmi ACG arglagrawn tin FMEM| ce

col d phogphaheu ;h%&@éde@nﬁ alobA Batall &wmseéﬁﬂ lb'enﬁalilﬁh i(b amitefl)2ahd argioagciauf f er
tone es %fﬁbg AR GE! S w%\ﬁ car SGIARGA BNBeRl diseL adrdyludGr REOAL T fuge

t ube. 0’260%0 @gqv%pqu@/g%ﬁg?résﬂ‘?éﬁ u?})rggqhg“)r(ol)

sul fla& e, %Hsz%eovrfzﬁwsaﬁéheﬂmmmfé
Cel |'s we@eD §ystnins, Incs, NMimncapndis VBV élxéﬂwersam@ M&melé@r%@purm pHYIt es. 20
m crol i tRNA s ex@apaalLy a‘d@sphkmmdrdﬂdhﬂexﬁ%tﬂaﬁ K@imnicyjmakiae Saehi, (BW70Red) and

g: tefg [ oPaRY %ga%’s of%cglgﬁlgf\%‘}é% Kéfa %se 85 cle ﬁgﬁ&em@ &ﬁ%&ﬁg@%g 0
overnig FGWTP‘PF 31{” n]?ré(\)b P A ThE™ ﬁB‘%‘)th cémd 0. 05%

Tweelb 201ah¢1ed4 cHNgr eaebesttrAfagme, Bavfa h ifernfippsctinadN e Mspires Weice
i ncubat egkpovddtih ppesphainyagigtpliecynd foatidsdveno visealiatd andopwritifiop evithtlupgeQuatdit er

three vaghgs midkcEBoOINGEL, siRyRiaea)was i ncubated with secondary antibody
for 1 hour 1re\,@/%)or%terrperature 9%ilinal I)y a signal was visualized with ECL

detection kit from Amersham 35 The conpounds of this invention generally
show AL| PubibitierpfiMatrirgarkers Westarn BlatPrefaeelng | C50 val ues in the range of
0. 00T t Dath@od¥lrming activity in the enzyme assay was obtained as follows:

Cells were grown to near confluence in flasks, starved overnight and treated with TGF-beta and
compounds. Cells were washed at 24 or 48 hours after treatment with ice cold phosphate
buffered saline, then 500 microliter of 2X loading buffer was added to plate and cells were
scraped and collected in microcentrifuge tube. (2X loading buffer: 100 mM Tris-Cl, pH6.8, 4%

25  sodium dodecyl sulfate, 0.2% bromophenol biue, 20% glycerol, 5% beta-mercapto-ethanol).
Cells were lysed in tube and vortexed. Sample was boiled for 10 minutes. 20 microliters of
sample was loaded on 7.5% polyacrylamide gel (BioRad) and electrophoresed.

Size fractionated proteins in gel were transferred to nitrocellulose membrane by semidry blotting.
30  Membrane was blocked overnight with 5% powdered milk in phosphate buffer saline (PBS) and
0.05% Tween-20 at 4 degrees C. After 3 washes with PBS/Tween membranes were incubated
with primary antibody for 4 hours at room temperature. After three washes with PBS/Tween
membrane was incubated with secondary antibody for 1 hour at room temperature. Finally, a
signal was visualized with ECL detection kit from Amersham.
35
The compounds of this invention generally show ALKS receptor modulator activity having IC5¢
values in the range of 0.0001 to 10 pM.
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-22 WO 03/042211 PCT/EP02/13482 ddains: 1. A conpound of forrmula (1), or a
phar maceutically acceptable salt thereof: RL X, OX2 R3 X3 | 05 R2m
wher ei n RYoies/omzzpht hyl or phenyl optionally substituted wPCA/EPOB13382 nor e
substituents selected fromhalo, -0-Cl.6alkyl, -S Cl.6alkyl, C-6alkyl,

Cl. 6hal oal kyl, -O-(CH2)ri Ph, -S-(CH2) -Ph, cyano, phenyl, and CO2R
wher ei n Rimshydrogen or Cl-6al kyl., and nis 0, 1, 2 or 3; or Rl is phenyl
or 10 pyridyl fused with an aromatic or non-aronatic cyclic ring of 5-7

et or oat de. bR Py L LB LR e SR ST oy be fur ther

optionally substituted by Cl1.6 al kyl, and V\/nerei n the cyclic ring nay be
optionally substituted by =0; R2 and ake i ndependently sel ected fromH,
Cl - 6al kyl, Cl. 6al koxy, phenyl, NH(CH2)II QSXPh NH C1_6al kyl , hal o,

al koxy, CN, NO2, CONHR and SO2N X2 and X3 are N and the other
is NR4 wherein R4 is hydrogen, C , _Tcycloal kyl, -(CH2)p CN,
-(CH2) P CO2H, -(CH2)p CONHR5RSG, pCOR5, -(CH2)q(OR7)2, -(CH2)pOR5,

-(CH2) g CH=CH CN, -(CH2)Qg-CH=CH C® (CH2) p CH=CH CONHR5RG,

- (CH2)_pNHCOR8 or -(CH2) pNROR10; 2RJ R5 and R6 are independently hydrogen or
Cl 6a|5kyl R7 is Cl.6alkyl; R8 is Cl1L ralkyl, or optionally substituted
aryl, heteroaryl aryl Cl1 6al kyl or het oaryl Cl_ 6alkyl; RO and R10 are
i ndepende’vitetayn Befsomphillylf arpirethyy dptonpelly subktitatail hesith, ong oy moghebatityaneiwiecied] © 25
pis 0-4; fedhgbSO-A . calkyd, -séclqanmp@lrsﬁilkﬂt CARSI6AIRY1NMD-(CH, Y IPa) 18-CHAR@hedyandRL | s
phenyl OFHh ?nlibgﬂb%gérélﬂtl{eg lcﬁ‘Cl ATyl BhdinSis @h?rﬁ/!)r Cpror W'ié hlfdr'sed

W th ar onat nona onat i

T g o S T RSl 2y e%f'hfr om
0 and S, ringrmgtipnaHrgorEns wr toHlree keterpasons. inderandently selecief fgm th Ognd |Skd Nand
wher ei n tihg Ué)fﬁﬂtheﬁ o;ﬁtldﬁ@llymlystbﬁed ©pCi.aifial, layd shidrsihitieutyelit dng m be&ptu&nadi@ nmpound
accor di ng; {Jsgl & Wherein Rl represents 4-net hoxyphenyl, 3-fluoro-4- 35

3. E:El())é?’/ghlelnrret &% Or O eepngé y seleclfle%r’goré }fr%tl ﬂﬂyy F&}E&Hﬁ’oxy, phenyl, NH(CH,)s-
NH-C,_salkyl, halo, afkoxy, CN, NO,, CONHR and SO,NHR;
two of X;, X, and X; are N and the other is NR, wherein Ry is hydrogen, Cy¢alkyl, Cs.
seycloalkyl, -(CH,),-CN, ~(CH,),-CO,H, -(CH,),-CONHR;R¢, -(CH;),CORs,
~(CHp)o(OR7);, -(CH,),ORs, -(CH,),-CH=CH-CN, -(CH,);-CH=CH-CO.H, -(CH,),-CH=CH-
CONHR;Rs, -(CH,),NHCOR; or -(CH,),NRoR0;
20 R; and R are independently hydrogen or C;_¢alkyl;
R is Cy.¢alkyl;
Rg is Cy.7alkyl, or optionally substituted aryl, heteroaryl, arylC,.salkyl or heteroaryl C;.
salkyl;
R and Ry, are independently selected from hydrogen, Cy.galkyl, aryl and arylCy.ealkyl;
25 p is 0-4; and
qis 1-4.

2. A compound of according to claim 1 wherein R' is phenyl optionally substituted by halo,
or R' is phenyl or pyridyl fused with a 5- to 7-membered aromatic or non-aromatic ring wherein

30  said ring_optionally contains up to three heteroatoms, independently selected from N, O and S,
and N may be further optionally substituted by C,. alkyl, and wherein the cyclic ring may be
optionally substituted by =O.

3. A compound according to Claim 2 wherein R, represents 4-methoxyphenyl, 3-fluoro-4-

35  methoxyphenyl, 3-chlorophenyl, 3-fluoro-4-methoxyphenyl or 3-chloro-4-methoxyphenyl, or R,
represents benzo[1,2,5]thiadiazolyl, [1,2,4]triazolo[1,5-a]pyridyl, dihydrobenzofuranyl, 2,3-
dihydrobenzo[1,4]dioxinyl, benzimidazolyl, C, alkylbenzimidazolyl, benzo[1l,4]Joxazinyl-3-one
or benzo[1,4]Joxazinyl.
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represents benzo[ 1, 2,5]thiadiazolyl, [1,2,4]triazolo[l,5-a]pyridyl,

di hydr obenzof uranyl, 2,3- di hydrobenzo[ 1, 4] di oxi nyl, benzi m dazolyl, Cl_6
al kyl benzwoiodaz2iyl , benzo[ 1, 4] oxazi nyl -3-one or benzo [ PCTAJPOLXHS8E nyl . 23
WO 03/ 042211 PCT/ EPO2/ 13482 4. A conpound according to any one of the
preceding clains wherein R2 is positioned neta to the point of attachnent
to the triazole. 5 5. A conpound according to any one of the preceding

clai ms gyher e'Anc;o oinﬁi J&@ér@m td arf ofé lﬁ:ﬁ’the 1REedo21aifs whercia Ry dpvitiandiondi ng t o

formul a n neo anples 1 to 20 or a

phar rracé%@i RAP ‘8 gg(ré}gnef]aolt@e S84t hereof. 10 7. A phar maceut i cal

conposi tion conprising a conpound according to any one of the preceding
cl ai §rs, 50r a Aphampoeckastordiag liyargome pf thib peeceding claitne iofein Bunig belo, Cius alkyl

phar nac%yﬁbgally acceptable carrier or diluent. 15 8. A conpound of
formula (1) as clained in any one of clains 1 to 6, or a pharnaceutically

acceptabl e salt or solvate thereo for e.in thera e of a
compound- of FofFRACHG iﬁco‘é]?gctf’ P‘P?E“E“i ?fg‘nﬁc}@’%}?m@l?g?%%mqplfs pgo %Ora

phar nacehammadutlgalla@wptablbbdttbamfther eof, in the manufacture of a
medijgament for the treatment of 20 a disease nediated by the ALKS receptor

in mamgl S 10 Phd%\n&@ehﬁ%m it gdsﬂmnbdoliﬂ pRbng Qeco};%urﬁ §dc91r(!§lg' 100arRdndVEYihé N

mamal s, erin i.n ring to
a mam*ralpr‘ic ‘ﬁ%é 5% %ruéhpllafrﬁ%??wbcﬁﬁy aécepfaﬁgm%elt ereo ydsef ?%%ﬂ{é@v{e}ﬁ% unt of
a conpouaretptable ordemy dileekny one of clains 1 to 6, or a 25 pharmaceutically
acceptabl e salt thereof. 11. A method for treati ng a di sease selected from
chrqpic renal dlseas I SR T

oot dBporbsi oA e o STMLEW S3Runbl IR fus.ontRHEC) RSk Epheridelicel 2,

di sor delasqeptabnelsdmrsmb'alﬂadsreotllfab@e incheregynr opat hy, i npaired neur ol ogi cal
function, Al zheiner's 30 di sease, atherosclerosis, peritoneal and
sub-dernmal adhesion, any di sease wherein fibrosis is a camponent ,

i ncl udi My, bdhernse of prromeerndor] forppls (2o sleamedn qoy 8¢ o Cﬁ%% it 4O %

exanmpl e phaaRatibd %c&ptébreuﬁt {héi%}!ﬁ in the pakuifidnge 6 ¥ nbdiGarderi ) thealeatatend ofi nduced

hepat i t| s,. haenoc to imary. biliary cirrhosis, and restenosis,
comgPi si e%ﬁﬂﬁ}ﬁ?@%%@%%%@ Xlﬁeed of such treatment, a
ther apeutically effective anount of a conpound according to any one of

cl ai ns 51 to r r mageu I e r A
nmet hod f@ |YB? OCP £ m??%)? f%’gn%?ﬁ% Ll#a%ﬁ n%alﬁ’my éri?rﬁpérn?ré?ﬁ a nzls%jigst ering
to a nmdmailateraugttchempmaﬂ,lcempmgm&#dﬁlé@@tﬁw tarovARmad fin aecd GhpEhAaEEbRdi ng to
any one if.o &l Aaflf effedtfe Gmoutofth RIAHIRE SitbidhR toYand GRERE RISs $ab 16, bher eof .

24
25  pharmaceutically acceptable salt thereof.

11. A method for treating a disease selected from chronic renal disease, acute renal disease,
wound healing, arthritis, osteoporosis, kidney disease, congestive heart failure, ulcers, ocular
disorders, corneal wounds, diabetic nephropathy, impaired neurological function, Alzheimer's
30  disease, atherosclerosis, peritoneal and sub-dermal adhesion, any disease wherein fibrosis is a
major component, including, but not limited to lung fibrosis and liver fibrosis, for example,
hepatitis B virus (HBV), hepatitis C virus (HCV), alcohol-induced hepatitis, haemochromatosis
and primary biliary cirrhosis, and restenosis, comprising administering to a mammal in need of
such treatment, a therapeutically effective amount of a compound according to any one of claims

35 1 to 6, or a pharmaceutically acceptable salt thereof.

12. A method for inhibiting matrix formation in mammals, comprising administering to a
mammal, a therapeutically effective amount of a compound according to any one of claims 1 to 6,

or a pharmaceutically acceptable salt thereof.
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