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Usui T., Takase M., Kaji Y., Suzukx K, Ishida K, Tsuru T, Mlyata K., Kawabata M., Yamashita
H., Invest. Ophthalmol. Vis. Sci., Oct. 1998; 39(11):1981-9.

Progressive fibrosis in the kidney and cardiovascular system is a major cause of suffering
and death and an important contributor to the cost of heaith care. TGF-f1 has been implicated in
many renal fibrotic disorders. Border W.A., Noble N.A., N. Engl. J. Med., Nov 10, 1994;

35 331(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,
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,

40  331(19):1286-92. In these diseases the levels of TGF-f31 expression coincide with the production
of extracellular matrix.- Three lines of evidence suggest a causal relationship between TGF-f31
and the production of matrix. First, normal glomeruli, mesangial cells and non-renal cells can be
induced to produce extraceliular-matrix protein and inhibit protease activity by exogenous TGF-
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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
35  pathways.
TGF-B is also implicated in peritoneal adheszcms Saed G.M.,, et al, Wound Repair
Regeneration, 199% Nov-Dec, 7(6), 504-510. Therefore, inhibitors of ALKS5 would be beneficial
in preventing peritoneal and sub-dermal fibrotic adhesions following surgical procedures.
TGFpB1-antibodies prevent transplanted renal turnor growth in nude mice through what is
40 thought to be an anti-angiogenic mechanism Ananth S, et al, Journal Of The American Society Of
Nephrology Abstracts, 9: 433 A(Abstract). While the tumor itself is not responsive to TGF-p, the
surrounding tissue is responsive and supports tumor growth by neovascularization of the TGF-J3
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30 wherein R is naphthyl, anthracenyl, or phenyl optionally substituted with one or more

substituents selected from the group consisting of halo, Ci.galkoxy, Cj-galkyithio, C}_galkyl,
Cj.ghaloalkyl, O-(CH2)-Ph, S-(CHp)y-Ph, cyano, phenyl, and CO2R, wherein R is hydrogen
or Cj_galkyl and m is 0-3; or R is pheny!l or pyridyl fused with an aromatic or non-aromatic
cyclic ring of 5-7 members wherein said cyclic ring optionally contains up to three heteroatoms,
35  independently selected from N, O and S, and is optionally substituted by =0;

Ry represents hydrogen, Cy_galkyl, C1.galkoxy, phenyl, C].ghaloalkyl, halo, NHp, NH-
C1-6alkyl or NH(CH7),,-Ph wherein n is 0-3;

R3 represents Cy_galkyl, -(CHz)p-CN, (CHg)p~COOI-I, (CHg}p-CONHR4R5,
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of formula (1), function as potent and sel ective non-peptide indigbgems of
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peri t oneal and gl m(ﬁ FABsHe Cﬁe@aﬁs pwherein fibrosis is a major
conponent, i ncl djrtﬂ @ not lirmifed to h i’'brosis and liver fibrosis,
and restenosis. d1ng to the invention there is provided a co ound
of forfula (1) Rris&1-Tllerlraeptinoalysbyiitied epl. diteeoacrhlerylCsplisphor b

wherein RJgalksl napht hyl, anthracenyl, or phenyl optionally substituted WI t h
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1- 6al koxy, d - 6 @ E%l 0 6a kyl le:’Lllﬂ?Sl oal C@?’Q&g% q,{.%?a lC
S-(CH2) m Ph, c a ’phenyl, and CO2R, wherein R is hydrogen or Cl-6alkyl

and mis 0-3: OHiSR: s phenyl or pyridyl fused with an aromatic or
non- aiBnatic  ayelof X fand XoGf Nand thewteeisNRypeamdi n said cyclic ring

optionally cont imc%&‘ & ey 6L g,g%(" 35 i ndependently sel ected from
N, 0 and S, d@#dsﬁogi H su st%ute y =0; R2 represents hydrogen, C

1- 6al kyl, C 1-6%f "8hal oal kyl, hal o, NH2, NH Ci1-6al kyl or
NH( CH2) n- Ph whé ei n ﬁ-@%ybh@xybe%mnﬂr&%m@@emuwnm@mz) p- CN,

- (CH2) p- COON, -,omz)p{zg\nﬂmyl&ﬂya(ww N-ibidzab 4 RApGRE:] 100736
- (CH2) pCORd, - (;6412) . ,.;uﬁ CHP) g- CH CH CO2H,

- (CH2) p- Cl=CH- HR4, f 7 or gﬂ R4 and R5 are :

i ndependent | y gﬁ qg 5-G %ég})g%!pg 2-pgthyk gg"‘gﬁéﬁﬂ? is C 1-7al kyl,
or optionally s{lbst |3{ﬁ'éﬂ5-dmhylﬂbéﬂé}%ﬂﬂ?1ﬂ-lﬂrw@z@ W#m&r heteroaryl C |
{al kyl ; RS and \Ega arB[S (Bjﬁ—ﬁm@ﬂﬁ&yyl}%la&qt—ﬁd—uhid%mlhﬂp@gﬁﬂe, Cl - 6al kyl, aryl

e T R
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i m dazol - 4-yl ] pari di H€5-(3, S-dxmeﬂlylphenyl)-z-carboxa.mxde-1H-1m1dazo1—4-y1]pyndme
As used herein, the double bond indicated by the dotted [ines of formula (I), represent the
possible tautomeric ring forms of the compounds falling within the scope of this invention, the
25  double bond being to the unsubstituted nitrogen.
In a preferred group of compounds R is optionally substituted naphthy! or phenyl.
Preferably R; is pheny! optionally substituted with one or more substituents selected from the
group consisting of halo, Cy_galkoxy, C1.galkyithio, and phenyl; more preferably Ry is phenyl
optionally substituted with one or more substituents selected from the group consisting of halo,
30 Cj-galkoxy, Cj.galkylthio, and cyano; or Ry is phenyl or pyridyl (notably phenyl) fused with an .
aromatic or non-aromatic cyclic ring of 5-7 members wherein said cyclic ring optionaily contains
up to three heteroatoms, independently selected from N, O and S, and is optionally substituted by
=0, for example R represents benzo[1,3]dioxolyl, 2,3-dihydrobenzo[1,4]dioxinyl, benzoxazolyl,
benzothiazolyl, quinoxalinyl, benzo[1,2,5]oxadiazolyl, benzo[1,2,5]thiadiazoly},
35  [1,2,4}triazolo[1,5~a]pyridyl, dihydrobenzofuranyl, benzo[1,4}oxazinyl-3-one or benzoxazolyl-2-
one. '
Preferably Rp is other than hydrogen. When R is other than hydrogen it is preferably
positioned ortho to the nitrogen of the pyridyl ring.
Preferably R3 is C1_g alkyl or (CH2)pNHCOR?7 wherein R7 is C}._7alkyl, or optionally
40  substituted aryl, heteroaryl, arylCj.galkyl or heteroarylC1_galkyl.
Preferably one of X and X7 is N and the other is NRyg, wherein R is hydrogen or C}-
galkyl.
R is preferably hydrogen.
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banzolL, 2. 6] 1 hicliid %ﬁgﬁ@é*ﬂ@%ﬂﬁ@% paérrfgrm isomers, .5

di hydr obet Eoppes spd meres 108, £8. ey om inyeatig, o

Pr ef er abl ynmessﬂm&xmﬁrvammdnfgemwgﬁm@m Benliffersnt spmpyciioouemayt i s
preferabl pe smﬁitdddamedlved bd&cﬁ-d:@ﬂiera&reﬁw &dﬂg@i&oﬁr nrehﬁdqow mj;glwen lisoguer may

Preferabl y, Eyl th)élﬂ SatHeyds, or
optio IIy 40 f1tut roa r aIk | .on heteroaryICI
- 6al kgél Pr ef e 0?9511’8 %&ﬁﬁﬁ ‘NX‘E’%? tpﬁ%rpl‘a%{es“nﬁé{
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menti oned i
25  compositions; these fess pure preparanons of the compounds should contain at least 1%, more

suitably at least 5% and preferably at least 10% of a compound of formula (I) or pharmaceutically -
acceptable derivative thereof.
The terms "C1.galkyl” and "C1._7alkyl" as used herein whether on its own or as part of a
larger group e.g. C1_galkoxy, means a straight or branched chain radicalof 106 and 1 to 7
30  carbon atoms respectively, including, but not limited to methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl, isobutyl and tert-butyl.
C1.6 haloalkyl groups may contain one or more halo atoms, a particular C_g haloalkyl
group that may be mentioned in CF3.
The terms "halo" or "halogen” are used interchangeably herein to meen radicals derived
35  from the elements chlorine, fluorine, iodine and bromine.
The term "C3.7cycloalkyi" as used herein means cyclic radicals of 3 to 7 carbons,
including but not limited to cyclopropyl, cyclopentyl and cyclohexyl.
The term "aryl" as used herein means 5- to 14-membered substituted or unsubstituted
aromatic ring(s) or ring systems which may include bi- or tri~cyclic systems, including, but not
40  limited to pheny] and naphthyl.
The term "ALKS inhibitor” as used herein means a compound, other than inhibitory
smads, e.g. smad6 and smad7, which selectively inhibits the ALKS receptor preferentially over
p38 or type II receptors. |




S Suitable, pharmaceutically acceptable salts of the conpounfg agf ifapr mul-a
(1) include, but are not limted to, salts with inorganic acids such as
hydr ochl oWQi@l,fﬁzhﬂ fate, phosphate, diphosphate, hydrobronmpta/cendomist r at e,
or salts with an organic acid such as nalate, nmaleate, funmarate, tartrate,
succinate, citrate, acetate, |lactate, nethanesul fonate, p-toluelfonate,
palmtate, sal iﬁwkamdﬂéﬁidnshﬂwxiasease stde" 30 need hireivheeans apodises: stdte tvhich is

i nventi on u%iété&%%&ﬁlﬁéd) ip$ A4 KO for 8£dmpid ﬁk:&éaﬁeamf:ﬁ AMhodaRteday ife BHBRioADF
aqueous aqgrpq\o%gmg&an%go}lgm@hn%é&l&p 1823 %é’f‘ at;s may be formed. This

invention i Scope stop 'sol vat es |nclud|ng
hydrates as wellheigm slsgasonnged }é“é éﬂcﬁidﬁi;b‘&tdiill‘ﬁmteﬂﬁﬁaé@%“cdf%@@ﬁm?hat
may bes pr ciheceghshic yiteos asbbdodgubiicas Iyophl I isation. 15 Certain of the

conpounds of f%@%xap&dnhsafemm% can'be bRBark ecOpibeaid) mde&.s}eaeﬁankﬁoan

di ast ereoi_ soners ap ur of I tlos acem c
mi xtures. °The T RAVE Vf"v i6 ﬁ%‘%&ﬁ !teéﬁa‘gegtﬁ% % % B/ ‘gﬂflﬂ? PR pure
i sonmeric fOREg§Cial pRure, WEF@WBSIS%%?TFW%VFWBOYM cabée e@a%bseeroendweesm ved

one from ﬂchmmidtbemhy conventl onal nethods, or any gi ven |sorrer may be

oht e ggd, v oo Y ) i b Nl s,
for use |Wﬁ%?%§e§§??%gwogﬁ’8gmg’ﬁ§£&s? 'i'R/laldl'k'3 Wﬁé‘&aﬁ@ dd t hat
they are d#etenprartbemby ap. Wit suitakly sehstinter aldehy ’éifde exanpl e
at | east aeﬂemuemdmmmuém&w @ietheaﬁﬂazzﬁ%wnﬁgmﬁemmwbmmlﬂwmeast

mpur eéfwgﬁzét*i‘%%'?@?‘ (MGt el R Ul e i R o O o
bure. T35 e RBpaieRe s wnish Sy e piisa o S ety st eREl R rtiect
pr epar atuahisme denieatiye agshasrraeniyn aefitaie towieth wmm!dm%Tmt#mwabw
at | east %mqﬁhjdphkphmm&pnathdml&%ﬁhngiommmmeﬂmm?m (1) or
pharnaceuguggghy acceptabl e derivative thereof. The terns "Cl-6al kyl" and
Cl 7ai kyl™ "as used herein whether on its own or as part of a larger group
é 6al koxy, neans a straight or branched chain radical of 1 to 6 and 1
to 7 tons respectively, including, but not limted to nethyl,
et hyl, n-propyl, isopropyl, n- butyl, sec-butyl, isobutyl and tert-butyl.
Cl1-6 hal oal kyl groups ontain onge or_nore hal o atons, a particular Cl-6
hanaIkyI group that be nention n CF3. The ter W o" or
"hal ogen" are used i chaggeabl y herg&in techean radic detived 35 from
the el ement s chIorlpe Ot i
"C3_7cycl oal kyl " as
i ncluding but not If%:mted to cycl and cycl ohexyl . The
term”aryl” as used herein nmeans 5- to 1l4-nenbered substituted or
unsubstituted aronmatic ng(s) or ring systems whi may i nclude bi- or
tri- cyclic systens, including, but not 40 |imt to phenyl and napht hyl.
The term "ALKS Iﬂhlbhﬁﬁﬁmﬁa used Rerepn mMeans-asGeMpMmA: ot her than
i nhibitory 2. (Et0)HP{0)

Fto 7 car bons,

Compounds of formula (I) where one of X and X3 is NH may also be prepared according to

25  Scheme 2. A suitable bromide is coupled with trimethylsilylacetylene using paltadium catalysis.
The trimethylsilyl group can be removed by treatment with potassium carbonate and the terminal
acetylene coupled with 6-bromo-2-methylpyridine again using palladium catalysis. The acetylene
may then be oxidised to the diketone using palladium chloride in DMSO. Formation of the
imidazole is then carried out with a suitable aldehyde as described in Scheme 1.

30

Scheme 2



smads, e.g. smad6 and smad7, which selectively inhibits the ALKRAUGE0K Pt or
-preferentially over p38 or type Il receptors. 5 1 9 AUG 2004 WD 01/ 62756
PCT/ GB01/WOD3627Bhe ter m "ALKS nedi at ed di sease state" as USENIGBeU@i7d6 Nneans
any di sease state which is nediated (or nodul ated) by ALK5, for exanple a
di sease which is nodul ated by the inhibition of the phosphoryl ation of
smad 2/3 in the TG 113 signaling pathway. The teryn "ul cers” as used herein
includes, but is not Iimted to, diabetic ul cers,sl hronic 5 ulcers,
gastric ulcers, na#idMiuceenal ul cers. Thae conpounds| of formula (1) can be

pr epar ed ﬁf prosed r coommercially avail able
starting naterldl *If the starting na;e? al s arg ulavail able froma
- comnercial source, their synthesis is defcribed n, or they can be

prepared by procedures known in the art. 10 Specific¥fly, conmpounds of
formula (1) where one of XI and X2 is NH nmay be pregpared according to

- Schene 1. The ketone may be oxidised to a di k& n with HBr in DVMBO This
di ketone can then be condensed with a suitabl y Substituted al dehyde or
protected al dehyde derivative and anmoni um acetatje to give the imdazole
according to the nethod outlined in WO 98/56788. ternatively the ketone
may be treated with sodiumnitrite in HO to affogd ap 15 cc--oxi m noket one
whi ch can then be cond&n th a suitably substitifed al dehyde or
protected al dehyde deriv t|>/‘é'Rand anmoni um acet at e {0 gi ve the

N- hydr oxyi mi dazol e. neft of this R h tr| plosphite affords the

i m dazol e according {9 tme et hod“butl rlﬁ? Pat. 5,656,644. 20 Schene
| R, Compounds of fo a (1) where one X2 is NH may al so be
priepared according t% 25 Schene 2. A swtabl e bfom de is coupled with
trinmethyl silyl datsylestive alkylation pithd Exlianmieaittagey Gistig ond bithe proced ey bailingd
group canibg f. EWEM@ﬂjetQY Ma@@tamt mswz Q@s@moy%&robapaha oﬁﬁﬂmmqfk% mi nal
acetyl ene“%%%o ]_2 v rogo ‘% gﬂ%&b%ﬁ kadi um
catal ysis gat &%egm% St e OXI I'se ﬁ‘gone usin
pal | ad?umcefﬁmﬁwhﬁ‘?lxmws&%kﬁa‘ﬁ bt 10t @sher rﬁ*ﬂﬂﬂﬂw ed out

with a suistmisted bylctheimatherapbicdedionds (hsdema3)Schene 1. 30 Schene 2 6 1 9 AUG
2004 WD 01/ 62756
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Compounds of formula () where R3 is -CHNHCOR7 may be prepared according to
Scheme 4. The appropriate dione is condensed with (1,3-dioxo-1,3-dihydro-isomdol-2-yI)-
acetaldehyde and ammonium acetate to form the imidazole. This product is treated with
15  hydrazine to unmask the free amine which can then be coupled to an appropriate carboxylic acid
using standard amide bond formation conditions.

10

Scheme 4



Rl R1Br 1) Pd. TM5 2) K2CO3 Pd Me HVSO R, CHO NH44QAc PCT/ GBO1840iK3604
Non-sel ective al kyl ati on of the im dazole nitrogen (using one of the
procedur e¥@®W/427ped O in N J. Liverton et al; J Med Chempd88o1/6336
2180-2190) with a conpound of formula L-RI  wherein L is a |leaving group,
e.g. halo, sulfonate or triflate, will yield both isoners of the 5
conpounds where or X2 isg I n.which RRO i s other than hydrogen, the

i somers can be sep ted by 0 ogr aphi c (Schene 3). Schene 3
10 Conpounds of la (1) wher is - CH2N be orepared
according to B, i d with

(1, 3-di oxo-1, 3- y nium acetate to
formthe im d&ole. This product is treated®/w th 15 hydrfazifhe to unmask the
free am ne which can then be coupled to an appropriate C oxylic acid
usi ng standard am de bond formation conditions. Schéne 4 7-1 9 AU6 2004 WO
01/ 62756 Hydrazine PCTI GBO /00736 During the synthegis of the conpounds of
formula (1) labile functional groups in the internpdiyddreconpounds, e.g.
hydr oxy, carboxy and ami no groups, nmay be protected] A 5 conprehensive

di scussion of the ways in which various |abile func}yional groups may be 5
protected and nmethods for cleaving the resulting pfotected derivatives is’
given in for exanple Protective Goup3 in Oganic Chemstry, T.W G eene

and PP.GM W W ley-Interscience, New York, RQdedition, 1991).
Further details O%*LQQ pﬁpparatiqqmgh conpounds of|fgﬁngla (I') are found
in the RS N N - N NH,
| H o H Y paly-DCC | H
= HOBT :
RS R{

During the synthesis of the compounds of formula ([) labile functional groups in the
intermediate compounds, e.g. hydroxy, carboxy and amino groups, may be protected. A
5  comprehensive 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. Wats, (Wiley-Interscience, New York,
2nd edition, 1991).
Further details for the preparation of compounds of formula (I) are found in the’

10 examples. .

The compounds of formula () may be prepared singly or as compound libraries
comprising at least 2, for example 5 to 1,000 compounds, and more preferably 10 to 100
compounds of formula (). Libraries of compounds of formula (I) may be prepared by a
combinatorial 'split and mix' approach or by multiple paraliel synthesis using either solution

15 phase or solid phase chemistry, by procedures known to those skilled in the art. .

Thus according to a further aspect of the invention there is provided a compound library
comprising at least 2 compounds of formula (I) or pharmaceutically acceptable salts thereof,

The invention further provides the use of a compound of formula (I), but without provisos
i) 1o x), or a pharmaceuticaily acceptable salt thereof, in the manufacture of a medicament for the

20  treatment of a disease mediated by the ALKS receptor in mammals.

The invention further provides a method of treatment of a disease mediated by the ALKS
receptor in mammals, comprising administering to a mammal in need of such treatment, a
therapeutically effective amount of a compound of formula {I), but without provisos 1) to x), or a
pharmaceutically acceptable salt thereof.

25 ALKS5-mediated disease states, include, but are not limited to, 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 disease, trophic conditions, atherosclerosis, any disease wherein fibrosis is a major

-8-



10 exanpl es. The compounds of fornula (1) may be prepared si np%}é £5008S
- conpound libraries conprising at |least 2, for exanple 5 to 1, B
conpounds Woatub2msr e preferably 10 to 100 conpounds of for putaBipor36

Li brari es of conpounds of fornula (1) may be prepared by a conbinatorial
"split and m x' approach or by nultiple parallel synthesis using either
sol uti on témpivestinohdme) iutinghiasted chgenitantzlyand fwp-deroad edhesios, lkngfibrotivatdose
skilled i mivélTredid and dfspsi@ccording to.a further aspect of the invention

there is provi co nd, .l i brar. onprisin I t conpounds of
formul a (?) or?é&g%ﬁﬁ%eu%#%llfﬁe%ggéhﬁ{ érl:?g%las,cafto gth?’%i‘%er“glgﬁl.m%ﬁ'e irrﬁven_tion
further provi ddge tyentipsdurgfier pro¥idesypmptaodef inlubiting the TGF-B Hgnaling pHBYEY Br ovi sos
i) to %), ooummely forermmsetinkibitihythe peplicplhtionsHmadZvesmed3 by the typel neastivict ur e
of a medi GRORRLse MK S Beptof OvliEREETI MonfRhis@ adinifds e 1 inainadi Phebdisr sHEKS

receptor in mammal.s. The 1 nvention further providgs t.hod.pof treatment
o CaP P s SRR Bimpeialy B e GBhobif O Zhm B b Frmla T ko oY
admi ni st ed) ). vp2a sharmpasentically agreptable palitherpof r eat nent, a  therapeutical ly
ef f ecti ve anoufhe éfvestiondupten pevidés the nsxdf a cérhpount) of forndla GLitbupwithtus povisps t 0
X), ofnga Rbay, TR ﬁbﬂdnﬁéhﬁdéll?ﬁ&%ﬂﬁﬁg L Batdr, e AafufdRirdbts mediRbieat BE

di sease st ttﬁ%f %ng@lgfﬁ bH arewanontlml n”agqed to, chronic renal disease,
acute rena & %1 . %%aék_fl ﬁ/g, artnritis, osteoporosis, kidney

di sease, congedbp inveptionfurthes proyides 2 methedhpignhibiing matriyifagiatien & magpas fpr
wounds, diezdngtle, by ixhititiggthe phgsphonyiationed smed?r@lsmedickt thé typel omastivinAlke kimeseer ' s

di sease, tAIKBecpfPRGHidH @8fod W@%@Wamm mmmrags i s
T e e R

but not i ) onea &sion, rostss and
liver fi bPbymaceutipailyascepihlospléthersgf.t he term "treating” is nmeant either
prophyl acti ¢ ofThe yestpadiiter pleeidenthe uskhod 2 icomponnid ofifofroula Hrbup wishaud erovisos
met hod of jj 1),k h pRGmbdeatidalily acdepighie kil eBdt] By miduftiesf Biédicaheat foxanpl e,
i nhi bi ti ”%&ﬂ asRorylat fn%%ﬁal? mad2 or smad3 by the type | or activin-
i ke kinase receptor, whi met.hod conprises adpm nisteri to a mamual
in neég of such® PRl 'ﬂ‘}g‘rﬁf,fm&m?”r@aéﬂ@&rfnéﬁﬁmﬁa! faF"th'P{;T@ éﬂgﬁﬁﬂﬁ#g‘ﬂ?y b
conmpound @fimindgtered i conventidnal dogpgetfoms puerotrd Sy sombining agpmpeynd of formula (D),
phar nmaceutboowitdont prociedtiplg, il stankiivd pBfifnacelitieal caview of difuehiy mtdoadingoovi des
the use OfgoR,ohRUPHRLEREs &,9{1 EI:H“Q‘ ifs the)art0 e Wink Qi redth Vih9dtPe mikbhgl ) 1O X), oOr
a phar maceut I&@g“ accept ab eéﬁs??jh_eint gfer.eof . I n the manuf aEt ure. f a
medi canent® Y04 '%PP%F&}“&?{ ng, the; meyedionts as SRPREERC oS Eed s The
i nveniPon pPreppmher- provides a nethod of inhibiting matrix formation in
mamal s, for  excasgiingto bfuriheidshict bfthe preenpineayibo theteds provided a plmad &eotica nad3
by the t YQSm{msQion%Hpﬁéiﬁii{:&ﬁpolﬁh@@ﬁ&mﬂ > bhiSeaRIOsrevidtiDho BbIRA conpri ses
adm ni stertng .t Qe PAIIElb | Lo BELof b 4 el A SRR hooerfable carrier or diluent.
The pharmaceutical compositions of the invention may be formulated for administration
30 by any route, and include those in 2 form adapted for oral, topical or parenteral administration to
maminals including humans.
The compositions may be formulated for administration by any route. The compositions
may be in the form of tablets, capsules, powders, granules, lozenges, creams or liquid
preparations, such as oral or sterile parenteral solutions or suspensions.
35 The topical formulations of the present invention may be presented as, for instance,
ointments, creams or iotions, eye ointinents and eye or ear drops, impregnated dressings and
aerosols, and may contain appropriate conventional additives such as preservatives, solvents to
assist drug penetration and emollients in ointments and creams.
The formulations may also contain compatible conventional carriers, such as cream or
40  ointment bases and ethanol or oleyl alcoho! for lotions. Such carriers may be present as from
about 1% up to about 98% of the formulation. More usually they will form up to about 80% of

the formulation.




15 therapeutical ly effective anmount of a conpound of fornul aj@lAug 2604t :
W thout provisos i) to x), or a pharmaceutically acceptable salt thereof.
The i nventWo®lbtrSsher provi des the use of a conpound of forpgt@soimershut
Wi thout provisos i) to x), or a pharnaceutically acceptable salt thereof,
in the manufacture of a nedicanment for inhibiting matrix formation in
mammal s. 20 TheTahistpandwpsudds formrahatiminidiationsiapbainneit doseipostitytiondorptand| e
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form of t dbdithing sorbausmbmmleapouvhescsa; ngn-aquebesyehickz éwigasmayineladsedible bilgyi d
gg egﬁr at l quSO@J‘v M&@mloﬂ?és@% 8ich a8 glyBdrRRl 56 ﬁiinﬁglyﬁéll mg@mc&b‘-ipienw ons.

0 e el hpvent. on nt e
for i ﬁ‘gt aﬁjrgs ] 9&”1‘6:@%&:&?&51118&1%0'? m%P'o‘f' oney bgnzgat(e) °Frn'§n s‘iéﬁ% Ve ear
drops, i WEWHP@&%Y‘@%’%‘EH@%P oHIHS 2g&E bSOl S, and may contain apprOprl ate

convent i onal acﬁiippbsx@s:eswdlmawmammmlswssimm!bassm.g cbepa-tagter artotickr ug
penetrati qilycfide.emol I i ents in ointments and creans. .The fornul ations may

al so contain cogp g“? b oA
oi nt t bases %angﬁ% fH"aI coﬁb§g$ E'T'P ar&ﬁ@ lﬁécat[lrl ers may
be pr ent°°§‘§° b%l'éﬁﬂ?eg Yo DI

usual |y tmmmummmmmmmaedm dlsiméveﬁmﬂmhrdml@rin prépatind AUG 2004

WO 01/ 627 56iuh6dy 1GBeHh A3 GanTlﬁtﬂlﬂblse&ﬁdwﬁaﬂ&Uhﬁémanhd et stadibbaTore LGN May
be |hn “”'btm%:%%»ﬁztﬂfl@§ﬁf‘$ mefagJ i d may goglt :I n gf)g}(lent | ogalr b:a;(g: pi ents
T el ek s W BB P A s e,
i 20281 arbetdissolyed i wm (Fecanbance theistabiity. dhe ograposivien ca{lébﬁemuaﬁgr filling
| ubri cant dntoftite viebuatd phecwatBrgafoved inddr dacvaing , The diyellyephilPxed peidey istheh ghiyd il  or
silica; dithd NhemalbScontgahyifs AR rvaRe faiSectioR il be HppREf @ RERR Y RutRletiRl
prior to use. Parenteral suspensions are prepared in substantially the same manner except that the
compound is suspended in the vehicle instead of being dissolved and sterilization cannot be
30  accomplished by filtration. The compound can be sterilised by exposure to ethylene oxide before
suspending in the sterile vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate vniform distribution of the compound.
The compositions may contain from 0.1% by weight, preferably from 10-60% by weight,
of the active material, depending on the method of administration. Where the compositions
35  comprise dosage units, each unit will preferably contain from 50-500 mg of the active ingredient.
The dosage as employed for adult human treatment will preferably range from 100 to 3000 mg
per day, for instance 1500 mg per day depending on the route and frequency of administration.
Such a dosage corresponds to 1.5 to 50 mg/kg per day. Suitably the dosage is from 5 to 20 mg/kg
per day. -
40 It will be recognized by one of skill in the art that the optimal quantity and spacing of
individual dosages of a compound of formula (I), but without provisos i) to x), will be determined
~ by the nature and extent of the condition being treated, the form, route and site of administration,
and the particular mammal being treated, and that such optimums can be determined by
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agents such as sodium |l auryl sul phate. The tablets may be 00151 % EOI’dI ng
-to methods well known in normal pharnaceutical practice. Pg@
‘prepar ati ewsongysde in the formof, for exanple, aqueous pCT,Q}ﬂoymOT:}ﬁ
suspensi ons, solutions, enulsions, syrups or elixirs, or may be presented
as a dry product for reconstitution with water or other suitable vehicle
bef or e usesontdtiboal fohdidupsi I Wil ebabatpponciatadby osoof skillnn deravtaint theroptimal
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vehi cl s (whi chNemyicblagicaldfeet alelindicitddsyhen a tanpaxanpfoendh @bt without oi | y
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preservati rret yl “or propyl p- hydroxybenzoate or
- sorbi c- aci eé’ﬂ&“tmf‘ ﬁ%ﬁg conventional flavouring or colourjng agents,

Supposi tori es vl publisatiegisrinelading bt non Hmited fopatanisdpy Paiens agplicgtios cited mn this
cocoa- but t gecifi¢ation,aes herdih jreoipbaied bl esfeqeatean ifeadl indidkdial ipgilicationorsre f | ui d uni t
dosagq of Org& A8y A aivathalt) inhick8 eNfooRRrb By QLand et &itRdugh Qullali Cle,
wat er bein grre The conmpound, dependi ng on the vehicle and

concentr at ' used, can be either suspended or dissolved in the vehicle. In
preparing sol uFhedaliowing examairsarrdo ba RousEu;as gsTelieliustistiveand not alimitgioa oni on
and filt erthsicept bf thetvaaionrieadyiwdyl fythe Emsmples, siasstspdzive weregierformedmpiogke and

seal i ng. A&%ﬁi%@ﬂm%mﬁﬁé&mmmﬂdﬁbﬁe&h&ammraiwmmwaﬁ ve
and bLifferfI agent s c? L wg @I t he vehicle. To enhance the
stablllty, {-‘%E“‘g eicgﬂ 't zeng?ler filling into the vial and
t he water rermved under vacuum The dry |yophilized powder is then seal ed

in the viEXAMRLESY acconpanying vial of water for injection nmay be
supplied to reconsti tute the liquid prior to use. Parenteral suspensi ons

Cuepongod Dot il i thelutdPedPale RNRFLrEREERI LRdle LoRaitERE 0 1 ©

cannot2be 30 acconpllshed by filtration. The conpound can be sterilised by
exposure to ethylene oxide before s ing in the sterile vehicle.
Advant ageously, a surfactant or wetti is included in the
conposition to facilitate uniformdistri jon of the conpound. The
conpositions nmay contain from 0. 1% by 1 @ht® preferably from 10- 60% by

wei ght, of the active material, dependi on the method of adm nistration.
Where the conpositions 35 conprise dosage units, each unit will preferably
cont ai n f r bBemd{ ENPiorol- Hil-2-(emenhy i pyeidindl yk-diharine (3¢Thé miwd hgeepered agepidingd
for adult ﬂ%c&&@é’&% iMUlS. PREABSILEABE) Wad Bl Vel ailikRhyL mtBﬂﬁé)(snml) per
day, for 1hstanee éns#gaﬂldggﬂ%mmz@mo of Bty daEHBRG e Of

admi ni stra uc a osg e cor

Eﬁ% o@\,ﬁf&g 106¥%)
Sui t ab745y %@é‘ﬁ@ strred o7 'frﬁ)a /RgcooFE reagUoR WaE P
recogni zeda:tdyh@pﬁadjﬁstskﬂomﬂ § with saturated sqthm bit4rbongistsphition. qhgPraanis pRIEICS paci ng

of indivi dh@émd&&@mset@ﬁ a&n&e[mowmnpfmﬁomﬂ%)@ﬂdevammm ydevi SOS
i) to x), Jé;l lraﬁe ok s PRkt By Slch Sof Eikhn Srom BB aoHdisingOn
bei ng ek e R S A eoe
6.86 (11, d), 737 (14, d), 7.42 (1H, dd), 7.46 (1H, d), 7.78 (1H, dt), 7.97 (1H, d); m/z (APT*):
270 (MHEH).

Description 2: 1-(6-Methyt-pyridin-2-yl)-2-quinoxalin-6-yl-ethane-1,2-dione 1-oxime (D2)

35
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and the particular mammal being treated, and that such opti mg:ms can-.be
determined by -10 1 9 AUG 2004 WD 01/ 62756 PCTI GBO /00736 cbhvgadilonal

t echni quesWOPL/63#56| al so be appreciated by one of skill in dgcBoinifigt the
optimal course of treatnent, i.e. the nunber of doses of the conmpound of
formula (I but without provisos i) to x), given per day for a defined
nunber of <+ Methyhnyridin-3etel-geinoxalin- Eyl-bﬂharmm giteatedldiocdrding fethafethudi Ng

convent i onddscrited i:5E.90 PatbAtS@U0REY) (SI8s Q0 mn&ﬁeﬁ)l% dis8Sibéttina sNPh)F 8‘8 Rghgal

ffect
D) o ) o Sbldi e DAL il (St HAlH St @O0 Sehon il
the above® ﬁ%‘ﬁ? BBHH’ET— Vs Stiged Y‘&% P TSFCHiNN Bt YaS stited Pumtmgﬁ telmneramrp
linmited tofor peethout them gebnplzedayith amnmmmthimmie (¢0chRp and the pH IaBjustsd)Q)QﬂHﬂ Wiglh 200,

are her e:c r\soumﬁﬂmaaﬁ@de%dmwﬂ rﬂfe@i r&ﬁcdvf;as%ﬁ&ltéd%b\é P&Jet E(th?t on were
speci fi at e re ‘erence
herein as ‘fﬁ %%‘"ra%%o[ gﬂ% '%I"%'% tétLe

constr ued 3é1“ ‘F‘%f?%@ya‘ﬁ’é}g ﬁ%@qval Jatiprp Qill)TIGPFt@htO Reﬁreleg@@gmgs t he

i nvent i on darelueny (Gadey 83%a) i/ €ABIRrAsBEMHMBASS spectra were perforned using an
H tachio Perkin-El mer RMJ-6E with chem cal ionization technique (Cl) or a ° E

M cr omass . A th ctrps ES)., i,oni I on

t echni que.%ﬁkﬁ{@s és-'(i:bﬁ‘%tatpggﬁe Dyl tﬁoxypﬁ’en%[)-é‘hén SERIA ﬁ?:’t)
1-Benzo[ 1, 31di oxol - 5-yl - 2- (6- et hyl - pyri duu 2-yi)-ethane-1, 2-di ode (D1) 20
1- Benzo[ 1, 3j di oxol - 5-yl - 2- (6- net [f‘ pypidia 2-yl)-ethanone (3g, 1.7 mmol)
(prepared according to the netbadfeslriked in U S. Patent 3,940,486) was

di ssol ved in dinethyl sulfoxide (5'0 : heated to 60C. Hydrogen
bromde (11.9 ml of a 48% sol ution i watef owas added dropwi se 25 and the

reaction sz-{énmexﬁylf-pyhd&-b@grls(@eﬂﬁﬁyﬁengi &Rk ed7d) dra{hc\é@amgwﬁlgd into
i o sl T L
roo ugﬁglg uc was ex ra acetat e
(3 x 100 rﬂe?“’ Frupddad
pressure. f'l"i‘if@f@ht De Ce@mso@ﬁmm W\asmmdemtdmye sueiltrahaedgm]th MHMum
Ve, DL oo 435 ol b T P T i%ﬁ%%
7.42 QIH, dd), 7.46 (1Ht° °rd%"‘q§' }"gﬁwﬁ‘hﬁgg ‘8“?’3%4’%‘% 270
{M H4)"" Description 2

1- ( 6- Met hyPesegptian 4 224 quino-5 DefarerhestodiSH(f-neethylpwidiniley])- LE-itiidrel-+-yH-tihenol D2)
35 11 O Mydi&BRGile (D4)

HN

OIS
N

Example 71 (2g, 6mmol) was dissolved in 2M aqueous HCI (50ml). After stirring at ambient
25  temperature for 2h the solution was concentrated i vacuo to afford the title compound as a
yellow solid. m/z (API+) 325.

Description 5: N'-(5-Bromo-2-aminopyridine)-N,N-dimethylformamidine (D5)

5-Brome-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 resuftant residue was used in the next stage
without purification. m/z JAPCIMS]: 228./230. [M+H]*.
35
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- 2-(6-Methyl -pyridin-2-yi)-I-quinoxalin-6-yl-ethanone (preparleg AQEJ@#dl ng to
t he net howo @laessi bed in U S. Patent 3,940, 486) (3.3g, 12. pamdBoinese

di ssolved in a SM hydrogen chloride solution and treated with a sodi um
nitrite (1.0g, 14.5mmmol) and water (I Om) solution, whilst the reaction
m xture \Amwsxﬁ[btianeidM@ﬂroe[uswtrxéﬁbbﬂ,ﬁabpjxﬁinmw&)ure was stirred at anbi ent

tenmperat ur M I HIEINENR Gheth bl QTR ol By A8hOf1068) (dtdpl) and
t he pH adj%s@sfz% o%wﬁ%ptlﬁhgﬁﬂ& sodi H‘a dr oxi de sol u?}(on (I'hgﬁ?)r gani c

product was extracted into ethyl ac 2x 100m ), dried (MgSHM) and
evaporated to dryness under reduced @r The t|tIe conpound was

| ated b I h t t at
to pot ol YR EhERIEGoxs té??ﬂn%%?%%@&f gﬁ‘;&w , Rrapgin b il 55" * ©
Descri pti c{ﬁ?pg, 75_1:2 m(n@l N} ¢ay fo form a purple suspension. This was a owedtoreachroom
pyri di 5- 2-tythperature 4fikithed fEtiany |A)fteeieh@ﬂﬂg|the290liﬂem&hc( 1BSlucOMis suspended in
gcf:gr XF;SYJ{%&#_&&.& gyﬂé%?ﬁ@:rl bed ,i.n Uﬁ %;\ﬁ@&?%?te@bggm%%ﬁ{eed
i ool ved SrFpsiLRst Figs Beg, e bR R FLSE D Byt HB
(I7rsri§) ://\/Zs sahr@éaerenvew@é‘mam yelesh ﬁgoreﬁﬁmph)/éa silisp, eduting Yyithipcgradien 'a?@]ﬁsnt r
cool i ng, tshsetioRfitst 21 MBSITDpetreBuma tierethy, acetﬂﬂtd &l i48-60°Crpdttolesm dﬂtbrsthgﬂ um
3Ir fg(rjti‘(érl\‘/gta%et@t@gfg&’ﬂ&&@@ bRAudal Rofd Pllowa6Rd & £ ff-g . QI IR QsENEA ound as a
yel | ow oi ﬁ%?rgg’ Aﬁgﬁ)gﬁf%ég Eﬂ-l,)sﬂ S%%ﬁsi fn&[ﬁ?ﬁﬁ%ﬁp%&bﬁdﬁw i?J

2- AwWi no-5-(2-tent-butyl -~6-net hyl pyridin 2-yi)-1f i m dazoi ~4yi]-phenol

hydr ochl orDderiftion)7: BT rimedmilenyléthiidd-{1,84roliazoloflsS-d] palinmca®7) n 2M aqueous
HC (50m ). After stirring at anbjen 25 tenperature for 2h the solution
was concentrated in vacua to aff%r thie title conmpound as a yellow solid.
mz (APl +) 325. Description 5 N'nft - 2-amMopyri di ne) - N
N-dIIITEthy|fOI‘ITHde ne (D5) 30 5-Brono- 2 mplopyridine (9.8 g, 56.6 mmol, 1

di d d th .
i ety adlt QIE 5 7 Ly}ﬁﬁ)ﬁ’F @W@? 28k 3 o S T SRR e sy o,
16 1i ,15al |fevtt miguten seppguindide (B4R @3 orpel 0-£8Y) t ant r esi due was
used in thﬂcﬂltﬁdﬁxstﬁﬁlﬁgﬁph(wphh@pﬂilacptﬂn(ﬂ) (36 g,@rE1 mmbiz 0PARD] 8] : 228J230.

[MEH } . 35rimdyindaceiiend @2 ft MO4 94 /5650/526nmol, 2 eq). Diisopropylamise (6.78 ml, 5.1 g, -
' 50.52 mmol, 2 eq) was added dropwise to the solution and the resulting deep red suspension '
stirred under argon for 24 b. This was then filtered through celite, washing with an excess of
20  ethyl acetate, and the solvents removed. The residue was then suspended in water (200 mi) and
extracted with ethyl acetate (2x200 ml), and the organic layers combined, washed with water and
brine (100 ml of each), dried (MgSO4), and the solvent removed. Purification by flash
chromatography over silica, eluting with 3:1 40-60°C petroleum ether: ethy! acetate afforded the
product as a pale yellow solid (2.9 g, 53.3%). 11 NMR (400 MHz, CDCI3) 8: 0.28 (9H, 5), 7.54
25 (1H, d), 7.69 (1H, d), 8.36 (1H, 5), 8.72 (1H, 5); m/z [APCIMS]: 216 [M+H] '

Description 8: 6-Ethynyl-[1,2,4]triazolo[1,5-a] pyridine (D8)

T
N = \\\\

D7 (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 sotvent removed.
30 The residue was suspended in water (100 mi) and extracted with ethy} acetate (2x100 mi). The

organic layers were then combined, washed with water and brine (50 m! of each), dried

(MgS0y4), 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+H]*t
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PCTI GB01/ 00736 Description 6: 6-Brono-11,2,41 triazolo[1.r5-;a} Bmi di ne- -
(D6) D5 (16.2 g, -56.6 mml, | eq) was dissolved in methanol ?Eﬁy Ulj‘ and
pyridi ne (9®? ’rf?’?”ﬁnder N-N or argon and cool ed down to OQeCTGBOlLDE39@S
added, with stirring, hydroxylanne-Osulfonic acid (7.3 g, 75.2 nmol, 1.3
eq) to forma purple suspension. This was allowed to reach room5

t enper at urldessription 9 f{6-Methylpprigin-2agletyny b hgitzble[1sed]\pomidine (DBE r esi due
was suspended in aqueous sodi um hydrogen carbonate (200 ml) and extracted
with ethyl acetate (2x200 ~lhe organic |layer was then washed with
water and brine (100 m of&egdch)), dried (MJSH4) and the solvent renpved.
Purification by flash chrorfftogra n silica, eluting wwth a gradient
solvent systemof first 2:140-60C p eum et her.ethyl acetate to

1: 140- 60C petrol eum et her. - et hyl 10 ate afforded the product as a pal e

K 69 H NLv1R (250 7.69
{Th %a) - o sﬁzj?mrgoﬁ (38T iR palriony Bt (D) g pA(AD ml)
Descri pti dﬁ e -argon Tjortais s aqde tphenyiphosphing) palladiisn(@] (0,73-gaf. Gbynmh ne
(D7) s;g Nﬁa?ﬁqug g;)%pergi;ﬁgfm 1.2ama§3; w%&m&mﬂ&w&;ﬁ%&ﬁ%@z@,wd%d o
argon Bu i) é@és%én%ﬂ a °Cfléé’§%’£hﬂ:ég:§coo 3 ﬁ@ﬁ agaed -
t h
PP Lot oS e g LU A
(7.14 ni, hrowgh sslitegyasiving yigh moge ethyf acetyte @@Qﬂdbyl"fmmmus(layﬁmﬁwast@dm@
50d52 rmDIfwthE: r eyl am&taz(dﬁlaa)ﬁ mdmm»rgméhy&hmﬁmij_tg Imaogﬁj}, kd’l@t:dn&ﬁddHaaﬁ& deep
re suspemm%am (4088 of Bl B 3ol a3t HICELEA by
th { i
solr\?gnthscre ol B5RLHR, Al BBl o BAG peee ComBOUtys angle
ext r act ed Xt sQidH] |8=%fb/elé ﬁmmz,)c alﬁtfhél Gy anT.&8 ( é},mosmmed
washed wi t7H63&Ea), 7aﬁﬁﬂﬂbd) Ag6 (1RG),8.400f1 Hegc i p6 (IH, sk eh/4 (APRDNS]: 235 dvis-hg+

sol vent renoved. Purification by flash chromatography over silica, eluting

e yo| SPE Gl A R B
7.54 S figgue 69(1H d), 836 (1H, - 8.72 (113:, s); mz [APCII\/IS]

216 [I\/H—I]+ Descrlpt|on 8: 6- Ethy2 2 ﬂ,ltrls lo[1,5-a] pyridine (D8) N
1 ZZ-1 <k N/ om N

A mixture of the acetylene (0.200 g, 0.854 mmol, 1.0 eq) and palladivm([) chloride (0.015 g,
0.085 mmol, 0.1 eq) in dry DMSO (4 m}) was heated at 140°C for 5 h then allowed to cool to
room temperature, Water and ethyl acetate were added and the entire solution filtered through
20  Kieselgubr. The layers were separated and the aqueous was extracted with more ethy! acetate.
The combined organic phase was washed with water, brine and dried (MgSO4). Concentration
followed by column chromatography over silica, eluting with 50% Petrol-EtOAc — EtOAc
afforded the title compound as a white solid, 0.090 g, 40%. 1H NMR (400 MHz; CDCl3) 5: 2.50
(3H,5), 7.41 (1H, d), 7.83 (1H, d), 7.88 (1H, d), 8.03 (1H, d), 8.13 (1H, d), 8.47 (1H, s), 9.11
25  (1H, s); m/z [ESMS]: 267.1 [M+H]*.

Description 11: 2-[2-tert-Batyl-5-(4-methoxy-3-nitrophenyl)-3H-imidazol-4-yl}-6-

methylpyridine (D11)
MeQ

N

OzN | \>__But
N
H

30  Example 17 (2.88g, 9mmol) was dissolved in dichloromethane (19m!). Ammonium nitrate
(1.15g, 14.3mmol) and trifluoroacetic anhydride {4.05ml, 28.7mmol) were added and the mixture
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N - D7 (29 g, 13.47 mmol, | eq) was dissolved in nethanol ang to this was
~added potassium carbonate (5.6 g, 40.4 mol, 3 eq). The susg(gn@lﬁozﬂ lhwas
stirred fwodsd7snd the sol vent renoved. 30 The residue wagCsHmenoased i n
water (100 m) and extracted with ethyl acetate (2x100 ml). The organic
| ayers were then conbined, washed with water and brine (50 m of each),
dried (MhSDH)at mfidx fdvsh afibrweith timemeedainoonginy sitrate (G5mgoT.dmgesod i d (1. 89,

959 that i@sréksast dnhydie z@@aﬁ 14 8 A6l Qe rehddbe UA fidr 4 FlrRF 1@&5&&@@5&% m z

boscripl | BTitgre %%e%%@ pﬁdﬂow 31°9'|°r°t”h"tha“? st A SR honace,
pyri di ne (@ apkbrine. he orgapicHbasigs dried qyg) SOM@ HiEate apdaparAied o §ﬁf§ THE

(50 My am&ofﬂl%&&@ﬂe(&&pﬁ)d(&ﬂgﬁleﬂz@ﬁ@uﬂ] 3@02 Mg "Wwas added
t et r aki s(tri phenyl phosphi ne) pall adium(0) (0.72 g, 0.63 nmmol, 0.05 eq),

copper ‘i o .1 eq nd  2- ;. ridine (432
g, 25.12 rn o 1: %”&*e‘%‘g%“qﬁ%f‘ag% £ 3‘ '?P“"é’?f‘% "“?g"'g@%r 5 h,
al | owned t(S‘“'é’&iP}'m&Rﬂ@ sol vent s rem)ved. The residue was suspended in
ethyl acetate and water (100 m of ® and filtered through celite,
washing with nore ethyl acetate (100 he aqueous | ayer was washed with
further ethyl acetate (50 nml) and e or gany-esd ayer s combi ned. The organic
solution was washed w th water and 1100 M of each), dried (MySH)
and the solvent renoved. Purificatio 10 flash chronat ography over
silica, eluting with ethyl acetate, af orded the t|tIe conpound as a pale

yello {782 e& w& tgz,gae g,sgg,m; 8 (1H
886(1H H fﬂ%ﬁ{% e%ﬁﬁﬂﬁ% 1%%:5??5‘{%%# °<1<“ %

2-y1)-2-] TeBoveditn paacmo exy the Haldug partiioned bytveent dgaarampnigm c&lsn
m xture ofrht Bfradic Phidetite dfib RO sdliunVsubfadt and Botcentrted nem)mamchﬁaad thadilein( | | )

chl ori de %9?{9 l&‘erggg 9’!9%%%53@&4}“@@ in dry DMSO (4 m) was heated at

140C fgr roomtenperature. Water and et hyl
acet at® were added and the entire solution filtered through 20 Kiesel guhr.
The | ayer@wﬁl@e@arﬁt[éﬂemwwﬁaqﬁéﬂusﬂdﬂg-ﬁkﬂHaﬂ@&%ﬂqﬂk 2nore et hyl

acet ate. niirepurasiyinadtiosdaeihgl ghase was washed with water, brine and dried
(MgS™). Concentration followed by col umm chronmat ography over silica,
eluting with 50% Petrol - Et OAc - Bué¥c oafforded the title conpound as a
white solid, 0.090 g, 40% 1H NWR (400 CDC13) S: 2.50 (3H, s), 7.41
(1H d), 7.83 (IN, d), 7.88 (11-L d)gw8: f“\y%ud), 8.13 (iN, d), 8.47 (1H,
s), 9.11 25 (1H, s); mz [ESMS2: 267.1 .

20 D12 (770mg, 2.2mmol) was dissolved in dry DMF (10mi). Ethyl bromoacetate (436ul, 4.4mmol)
and potassium carbonate (906mg, 6.6mmol) were added and the mixture stirred at 60°C under
argon overnight. On cooling, the reaction mixture was diluted with water and extracted with
ethyl acetate. The organic phase was dried (MgSO4), concentrated in vacuo and the residue
subjected to column chromatography eluting with 2:1 ethyl acetate : hexane to afford the title

25  compound (465mg) m/z [ESMS]: 439.3 [M+H] .

Example 1: 2-[5-Benzo{1,3]dioxol-5-yl-2-(1,1-dimethoxy-methyl)-3H-imidazol-4-yl]-6-

methyl-pyridine
<0 N OMe
‘ ~
N Ohe
= H
A N

30 DI (2g, 7.4 mmol) was dissoived in fere-butyl methyl ether (20 ml) and treated with glyoxal 1,1-
dimethyl acetal (2.6 ml of 45% solution in fert-butyl methyl ether). Ammonium acetate (1.49¢g)
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Description 11: 2-[2-tent 1 .
But yl - 5- (4- met boxy- 3- ni tropbenyl )-3%-i m dazol -4-yl | -6- nethyi p%lp‘pﬁjm% (D11)
30 Exanpl eWOA1(62788g, 9mmmol ) was di ssol ved in dichl oronet haper/cEdtdirs
Ammoniumnitrate (1.15g, 14.3mmol) and trifluoroacetic anhydride (4. 85rrfL,
28. 7mmol ) were added and the m xture -14 WD 01/62756 1 9 AUG 2094

PCT/ GBO1| 007B86himea(@dnitvas afded and the rebdtioa ftiresd anbioadteineretureafbe3 BSmR NMTHEPH

\rI]VIe ﬁ ' a; Sd(e 335m reaZadnrwal a)iﬁl@t@@ltoh d 8 ﬁﬂg %M@Ed&uﬁ@ﬁ}géﬂaﬁqsmﬁgn Zﬁ{@re%:glé 3mmol)
X s

diluted w f’h"éﬂrr%%as Por orrlé’feﬁ%ﬁl mgrr?ﬂm\&}&‘éﬁwég&l%&)taﬁd Xgter é‘bg Fﬁ}h\,ﬁ Ccar bonat e,

wat er and Bichpepmetizge W@"a‘ﬁ#séea#ﬁé%de Déhaqupéaposmﬂ tq ¥naessfuader redvded

evapor di ed pmudarty yeebdthe 6itls cafifonndi(2t4ze9 1%). 118 MMBRRSOMHZCBO)) 5m.%3 GESM]

367.2 [ MrHb 43 jlsstgl(@H,stéﬁ%k DL E8% (1BUL Y=g )696 1 d 1=7Hg), 7.10-7.13
- (4- hyd | -%6- m(ﬂ (912) HO
S eGP ey e LA

02N 10 DI | Fenf um

chl oride ( , 8.8mvl) was added and the mxture heat ed at 1600C under

argon overnight. On cooling, all volatiles were renoved in vacuo and the

resi dug) pakkahpiene d-B&l ESH)diabi-SAIENGLET A ?ﬂd&gfgﬂfﬂl F&um(éo ¢ The
centrate In vacato

organi ¢ ph ried over sodi'um sul fat
af ford thegésfﬁﬁfﬁgonpound (1.0Qg). mz [ESM5]: 3532 [ M+tH)+ 15 Descri ption
13: {4-[2-tent Butyl-5{6- nethylpyrko' P- yI) 1H i m dazol - 4-yl ] - 2-

ni tropnenoxy}-acetic acid ethyl este D 127 (770ng, 2.2mmol ) was
dissolved in dry DMF (i Or). Ethyl bronpagetame (486ul, 4.4mmol) and

pot assi um car bonate (906ng, 6. 6nmmol) (ﬁ‘e Mdded and the ire stirred at 600C
under argon overnight On cooling, th&g'eaction mxture was diluted with
wat er and extracted with ethyl acetate. The organic phase was dried

(MySO4) ,  cPaapaed frorh @1 (013 gV AT tinoyeld bifg! glﬁ:&yﬁuqoss HRo££ $84 sdifticith Wikene)

chr omat ogr |t &5ee { vl - itle
Chr orat 00" bRl /il iy ﬁ”‘ ifpoum BSEORGukE b7 Ll g L
2-[ S Benzo %?ﬁﬁr‘%g!’é’ usimg, a1 e@ﬂeﬁﬂ%@ﬂd"&ﬂ‘;ﬂpiﬂ*‘%gw
nzet hyl - py#3% H@WSQ ; .a:laansonymaam&m&mmasaﬁwﬁﬁt hyl
et her (20 HE)6.ah@H,sEStESd1M) d, =00 xa01 (L), Jei svei)hy.bo-aq8 (A, §)27.63 (H,e 7 45%

SOl ution TagtRs 748 o, VRt 16 R obserMAITRIL HHBIF: 5B (Fipf). 490) -15 1 9 AUG

20 Example3: 4-Benzo[1,3]d:oxol-S-yl—S—(G—methyl—pyndm—Z-yl)—IH-lmdazole—Z-earboxyhc

Ty

acid amide
¢ o
N
[y
N NH,
e H
P

Example 2 (0.2g, 0.57mmol) was dissolved in methanol (50 ml). Ammonia gas was bubbled
through the solution (15 min) until saturation. The reaction flask was stoppered and left to stand
25  atroom temperature for 7 days before solvent removal under reduced pressure. The title
compound was isolated by silica gel column chromatography using ethyl acetate as eluent (0.053
g,29%). THNMR (250 MHz, CDCl3) 8: 2.55 (3H, 5), 5.85 (1H, brs), 6.02 (3H, m), 6.88 (1H, d),
7.00-7.12 (3H, m), 7.28 (1H, d), 7.47 (14, t), 11.25 (1H, brs); m/z (APT*): 323 (MH™).

30 . Example 4: 5-[4-Benzof1,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-2-yl}-
pentanoic acid methyl ester
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WO 01/ 62756 PCT/ GBOL/ 00736 in nethanol (10 m) was added and T@ﬁug\z@?ti on
. stirred at roomtenperature for 3 hours. The pH of the react

‘adj usted two ptkBsev th saturated sodi um carbonate sol uti on. pEifGERAGHIGON

m xture was partitioned between dichl oronethane (100 m) and water (100

m ). The dichloronethane | ayer was separated, dried (MJSQH) and evapor at ed
to dryness under reduced 5 press o yield the title conpound (2.4q,

91% . 1HNWR (250 MHz, CDC13) 6: s) 3.43(6H,s),5.53
(1H,s),5.99(21,s), 6. 84(1H d,J 8Hz) 6.9 Ct!:,hQ%’F'Hz),?.lO-?.lB (2H, m,
7.32 (I H d, J 8 Hz), 7.45 (1H, t, =u8 Hz), NH not observed; mz (API+):
354 (M). 10 Exanple 2: ,
4- Bennol , 3) di oxol -5-yl -5-(6-nmethyl -pyridin-2-yl}1H i m dazal e- 2. -carboxylic

(034 m oD ECse ChRRRh eSS s a”ﬁ‘éf@%%gﬁé%%%ﬂﬁ" e ©

z"‘z

Exanpl e 1.semjpddehyde| metisd aser (. S8 sumolb |Ampmepivy asqtste Ba55gein mehagah(>9 ml) was
chr onmat og raﬂwanusnmgaa@oﬂh&ieu%rmﬁammmmmfoh a8 bour i Sdiueotwm-brhawd fomt thei on
as el ugnt (0

tef Bctfhn unagx‘%ducm& u%ganébeﬁveéﬂsoﬁ% xdde= 7/
Hz), 258 J=28
R oy ko ol S o o o ey
7.45 (1 H,was seppraiedgdried(MadQanand qyprastedig drymess undgrirad wdasessvmﬂhﬁ titlo
Exanpl e 3:cothpBanizeds Isobel ixsilica get-cplunfi-chfonmedghuphy psing ai1:A: 120 y:hx)mﬂxht
I m dazol e- rgetﬁ&fopt?fibfoﬁwth%é Qllﬁﬁhgﬁel@ﬁi‘m’ﬂi&‘g 63%9 H'QNNQK Qi'f ssol ved

unt 11 1851 o527 0 Gt TR P G B GRS 78, é?t%‘?{ 3 55t
room t enpeRHi By €84 GH. ¢, Jd’a?/ﬁzbé%l(ﬂl%-fvéﬂz)’r" 1/%4 S)JnHeﬁlHr edacktz %gsur e.

The titl e (1HpAPTSH)WAS0 (15N, dt=eRiHby 1617 (LEabg)e | m/z (AR 29 @EHogr aphy usi ng
ethyl acetate as eluent (0.053 g, 29%. 1HNWR (250 MHz, CDC13) b: 2.55

(3H, s), 5 - (3H, m,
7-28 (I Tfainege 35 T Bharal 1 MiipsgeS ey Phrgdhiz i maidion ol 27 |
Exanmpl®e 4: P"B"["&"’B@Wﬂ%] di oxol 5-yl -5-(6-nmethyl pyriidin-2 yl)-1H

i m dazol -2-yl]-- pentanoic acid ester 1 9 AU6 2004 WD 01/ 62756

PCT/ GB01/ 00736 D1 (1.24g, 4.6 Ndi SSO}“’%@: in tent-butyl nethyl
ether (50 nl) and treated with adipic | BT yde nethyl ester, (1g, 6.9
mol ). Ammoni um acetate (3.55g) in hanol (50 m ) was added and the
reaction heated at reflux tenperat Nfor 18 hours. Solvent was renoved-
fromthe 5 cool ed reaction under rediuced pressure and the residue

pa(rjt :jtl ﬁp%&ﬁé ﬂ? in ﬁgp%ce&ﬁeaprm w-§40n i n wat gr)
n i
gr i ed ?NQWQT@?}%@% r g?g)énettyf-g yn s%nd%rlﬁ?zﬁﬁ%ﬁﬁﬁ%%%ﬁl tle
isolated by silica gel column chromatography using a Ammoni
20  methanol:dichloromethane solution as eluent (0.32 g, 33%). 1H NMR (250 MHz, CDCl3) 5:
1.55-1.73 (44, m), 2.19 (2H, t, J= 7 Hz), 2.46 (3H, 5), 2.76 (2H, t, J =7 Hz), 5.46 (1H, brs), 5.99
(2H, 5), 6.32 (1H, brs), 6.83 (1H, d, T =8 Hz), 6.95 (11, 4, T=7 Hz), 7.07 (1K, s), 7.09 (1H, d,J
=8 Hz), 730 (1H, d, T = 8 Hz), 7.43 (1H, t, T = 8 Hz), NH not observed; m/z (API*): 379

M.
25
Example 6: 4-Benzo[1,3]dioxo}-5-y1-5-(6-methyl-pyridin-2-yl)-1H-imidazole-2
carboxaldehyde
(0
o)
o) N
[
N H
=" H
L N

Example 1 (0.3g, 0.85 mmol) was dissolved in hydrochloric acid (20 ml of a 2M solution in
30  water) and heated at reflux temperature for 3 hours. The cooled solution was neutralised with
saturated sodium bicarbonate and the product extracted into dichloromethane. The
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conmpound was isol ated by silica gel colum chronatography u5|1n§; @B P 190
ammoni a: net hanol : di chl or onet hane sol ution as eluent (1.15 é /jﬂﬂ 1H NWVR
(250 Mz, ¥BE43758: 10 1.52-190 (41-L m), 2.30-2.40 (2H n)pcij@@yﬁ@y},ﬁ

s), 280(21 brt, J=7Hz) 3.67 (3H, s), 5.99

(2H, s), 6. 84(1H d, J= 9Hz), 6.92(11,d,J=814z),7.08(11-L a),7.11

(1 H, d, J=gHgishicromgthane;sqlution was drigd (¥gSO4) ambthe tith cempalind: isglated py salGent 7 ( 1H,
brs); n z ¢vARiratjon ud8er réddcSd pressuxea(Oiale, $4%). 1HI\IM:R(;JLSOMHz CDCl )5 2.53 (3H s),_

5- [ 4- Benzof 33 @helbRx @ i
15 pent anoi_{?) %g'ﬂé%wfﬁﬂ i%r§?§%§7gﬁﬁﬁ%ﬁz%?£ c&iﬂ'gﬁﬁ) usi ng {h
procedure 0 Pé"‘?

Benzo[f 3] di oxol - 5-yi -5-(6-net hyl -pyridin-2-y1)-1H i mi dazol - 2-yi ] - pent anoi c
aci d ani deExsasple v;smzmdzm,smbxow.,gst(m thf I yeidi B0 -ARiddzdi 2LyIg 2
1:9:190 aw triig0 met hanol : di chl or onet hane solution as eluent (032 g,
339 . 1H NWR (250 MHz, CDC13)5: 1,55:1.73

(4H, m, 2. 19(2H,t, J-7Hz), 2. 46( 3H, sﬁ@ (211,1t, 3= 7Hz) 5.46 (114, brs),5.99
(2H,s),6.32(1H, brs), 6.83(1H, d, J=8 A J= 7Hz), 7.07(11-L
s),7.09(1.1,d,3 = 8 Hz), 730 (1H, d, % ﬁz—):u 7.43 (1l-L t, J = 8 Hz),
NH not observed; mz (API+): 379 25 I”e 6:

4- Benzo[ 1., 31di oaol -5-yl -5- (6-net hyl -pyridin-2-yi)-1Hi m dazol e-2

car boxal dehyde Exanple 1 (0.3g, 0.85 | ) was dissolved in hydrochloric
acid (20 nfxamples (BN6g, .4t morl) was dBSolwat ie dichirsndieat ¢r0ail). Gyhhdmetiye nper at ur e

for 3 1mourtﬁpheiﬂq:h6gmb&ﬂuﬁéﬂmﬂdew 8552 Q?Hﬁﬂc@ﬁl &a%%dé@ fbﬁovﬁe?itwd%&;%ﬁoﬁpd' um

bi car bonat ct ed | nto -17 WO

01/ 62756 1"%3%@8384‘59%%“&6‘2/ b KRG o0 e BHIOURS o e
(MySO)  arfepsraue thondagginget, petw P@’df’”&ffé@%@l)%d@iéﬂpfo%%(r@?m@n pder
reduced prdshinremethfel@yey was déipratetiHirddiiMR64) dddzyafoREa) d6mesd. uﬁ&r(ramdcd s),

6 03 (2H ﬂ%s&)r 5 ﬁﬁeﬁﬁall,i}dxdiol-iyizs-@&lﬂéih - Zyiyop ﬂﬁdazm |2y ad§loniiite d. J

308 EX | 7:
e L
acryl oni t Promstiape 0“2'53}7' 3g=\/3ds/°)dﬂ’é% FEH 3Bk hl or onet hane

(100 mM). Cyanonmethyl 10 tri phenyl phosphoni um chl ori de (0.826g, 2. 47
ol ) was Eacldpik 8:0(8)BapKBaizofl,3]8RREIGPYILS-GLi¥ihaNpedia Q-AP 1 Alimidh8el 2~ wr]]a)
The react iQRfhigeur e Was stirred for 3 hours at room tenperature t
partitioned between water (200 m ), and dichloronmethane (100 nl). The
di chl oronet hane | ayer was separ at ed ried (l\/gSO4) and evaporat ed to
dryness under reduced pressure. F]
1, 3] di oxol - 5-yl - 5- (6- et hyl - pyri di n-

!!?

|mzdazol -2-yi) acrylonltrlle

20
Example 7 (0.22g, 0.67 mmol) was dissolved in tert-butanol (50 ml) and treated with potassium

hydroxide (0.112 g, 2 mmol). The reaction mixture was heated at reflux temperature for 18 hours
before solvent removal under reduced pressure. The title compound was isolated by isolated by
silica gel column chromatography using ethyl acetate as eluent (0.03g, 13%). IHNMR (250

25  MHz, CDCl3) §: 2.60 (3H, s), 5.68 (1H, brs), 5.90 (1H, d, T = 13 Hz), 5.99 (2H, s), 6.29 (1H,
brs), 6.83 (1H, d, J=8Hz), 6.93 (1H, d, J = 13 Hz), 6.97 (1H, d, I =8 Hz), 7.12(1H, 4, ] = § Hz),
733 (1H, d, J= 8 Hz), 740-7.72 (3H, m); m/z (API): 349 (MH™).

Example 9: 2-(5-Benzo[1,3]dioxol-5-yl-2-fert-butyl-3 H-imidazol-4-y[)-6-methylpyridine
30




15 was isolated by silica gel colum chromatography using a L'ifg’ﬁ%”
~ammoni a: net hanol : di chl or onet hane sol ution as eluent (033 g #ﬂ z

(APf+): 39D qidzR)6. Exanpl e 8:  PCT/GB01/00736
(E)-3-[4-Benzo[ 1, 3) di oxoh5--y1-5-(6-nethyl-pyridia-2-y!}1Him dazol 2-yl7-
acrylam de 20 Exanple 7 (022g, 0.67 nmol) was dissolved in tert-butanol (50
m) and t risatiae cotiydund (18856 85%) Wk Grepied EromD11(289Hg, 1mBiRdn} pivilaRiehyiact i on

m xture 2 WOMG; f sol vent
renoval \l:\ﬁ ed&?%?tlggnﬁ)tg Ef%éggmhmﬁmﬁﬁgéggﬁgun i!i\/\/%sfmlglgoa?&'lteed ol at ed
by i | | 6 AEEAEAPEH A PR g YOt JETSlei b 23 el 4 030
13% I H r{hﬂrfémd%alm(mﬁ@@mm 238()9 3H24§)(3H5),(§879@Hl S)$6$y-6.78 3@1;) (I'H,
-d, J=13 Hap), 7.59 8194, A2+ 8ELk), 7@3231(le,-sHbJr, s)75 (63, 83 « 8k, ﬁt/z(m)wzmmﬂgs
(1HdJ—13Hz)697(1HdJ— 7.12 (111, d, J ='8 .33

: (Zl(g Bgnz:']?(_’f‘%? 6)&‘2%%&5%61@&}' -P%ﬂmqﬂz’l}‘gﬁp fadsot £5 l?ﬂ\lﬂnoxﬁx arrpl e 9

butyl - 3Hi nBi dazoi -4-yl)-6-nrsethylpyridine 30 -18 1 9 r UG 2004 WO
01162756 PCT/ GB01/00736 The title nd (280ng, 83% was prepared from
D1 (269ng, | mmol) and pival al dehyd , 1.5mmol ), as described in
Exanpl e 4,-and isolated as a white F fDeft chromatography on silica
gel using ethyl acetate in 60-800 petr ether as eluent: 1H NWR
(hydrochloride salt, 250MHz, CD3OD) 8} 1s32 (91-L s), 2.48 (3H, s), 5.79
(214, s), 668678(3H 5n) 7.19 (111, d, J = 8Hz), 7.33 (2H, d, J =
8Hz), 7.75 (1H t, J = 8Hz); mz (APl+): 336 (M) . Exarrple 10:

(g, T07rooh. Wsmmh B stenen bt (P aabirascvly SRRy
amoni um d2.64R 843 mEpl)eg prapidwidetiyre fhilogy bpimynel) @mﬂhfefed 0 09%for 3@ miptteso| )
and hgat edrhe pHIF@RGobRE redtith Iﬁbkhﬁ@w:as m Ir&: $H8 ithi(s‘i' mlaelm soiued h)@llbxiﬂext ure
was adj us @?ﬁm Qﬂfc ic
pr odcht vvasgﬂte%)r egbmg&t cfg rorreth % Q00n§19 &Eul é?gﬂ]and
evapor at e ‘?‘f/}ﬁé' ’Fé‘l’f&g 47 'Ud% Cr ude
2- et hyiP- 51@@ﬂﬂm@nﬁy¥1}&wm@xﬂmﬁthd@zqw-ﬂ@&mgnl ﬁrwlo

(518ng, 1.teGedwedith wdabylplicspitite (ed3mi4 Bfmol)andained atd30PC farifvt hylrp Ths PMR e
ﬁg-ﬁg\?;gfé, u‘kvaémeegcue&k@d réﬁxl:&{l & .g%daﬂéﬂt hQ : Brofit whi &uﬁ&&&méﬁﬁ% eta.’déasen

et hyl acet Ej{tﬁ’r 15 i l(?éda ‘grvr‘{) gn?ﬁhf\ﬁgg) prod‘?O LS\QE
(MySO4)  arf@dervadissiaresutcy The fitle g@ﬂ H?ﬂﬁ?sl?“é‘é

conpoifd whsing withfSPetetynddiin dicklorgmiethews (@0imgs ﬁﬁ%ﬁétﬁ@@@gﬂ Mﬁz,éIMEIB}@ with
5% met hanal.42 Hg, S SHEHMES S sY 309 (M, ¢DEF05HzZ), 6loblVRL (2540 Iy, 7 38DCRIRHS:

142 (0 bl s Ak T slsot D iaghernpbens, b ®
M. NH not gobsel e1‘fd6-{91ﬁth§f£| +2hyl-§-j(f?-m(eleyllD-p}ndm-z*ﬂ)-m-lm'd“““'?“‘q“"“”""“e

25  Example 10 (100mg, 0.32mmol) was dissolved in dry tetrahydrofuran (50ml), cooled to 0°C and
treated with sodium bis(trimethylsilyl)amide (0.35m!{, 0.35mmol) and stirred at this temperature
for 15 min before the addition of iodomethane (30pl, 0.48mmol). The reaction mixture was
stirrred at an ambient temperature for one hour, then product was diluted with water and extracted
into dichloromethane (2x 100ml). The organic product was dried (MgSO4) and evaporated to

30  dryness under reduced pressure (55mg, 52%); 1H NMR (250 MHz, CDCl3) 5: 1.26-1.29 (3H,

m), 2.15 (3H, s), 7.73 (24, q, I=7.5Hz), 3.38 (3H, s), 6.74 (1H, d, J= 7.5Hz), 7.17-7.28 (2H, m),
7.63-7.68 (1H, m), 7.92-7.97 (2H, m), 8.72 (2H, 5); m/z (APTF): 330 (MHY).
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Exanpl e 11:

6-[ 2- Et hyl - 3- net hyl - 5- (6- net hyl - pyri di n-2-yl)-3Hi m dazoi - 4- i/lg]AuéLmW\ozal i ue
Col au ZEWEQHF&YPé 10 (100mg, 0.32mmol) was di ssol ved in dPCT/GB0L/00736
tetrahydrofuran (50n), cooled to OC and treated with sodium

bi s(trimethylsilyl)aruide (0.35m, 035mmol) and stirred at this tenperature
for 15 m nExsple 621 frdZ-Awnrenybi~6methytomidingn - Homidnzabhyi ajuoxdlive r eact i on
mxture was stirrred at an anbient tenperature for one hour, then product
was diluted with water and extracted nt o di chl or onet hane (2x 100m ). The
organi ¢ product was dried (MgSOH) Iapva orated to 30 dryness under
reduced pressure (55ng, 52%; 1H N i ¢ CDC13) 8: 1.26-1.29 (3H,

m, 2.15 (311, s), 7.73 (2H, q, 1=7.5Hz)s 38 (3H s), 6.74 (1H, d, J=
7.5Hz), 7.17-7.28 (2H, n), 7.63-7.68§ H rr), .92-7.97 (2H, m, 8.72 (2H,
s); mz (APl +): 330 (MH). 19 WO 01/ 62956 1 AUG 2004 PCT/ GBO1/ 00736
Exanpl e 12: 6-12-1sopropyl-5-(6-nmethyl ‘pyridin-2-yl)-1H

i m dazol - 4Prggaredofin D2aind irebiRyraleioda nedrdingaottidpraadire eMpthDdHim
accor disng (tzslomﬁ,em @u1 83.9%41 D) £5 s R :1{)25_% dYH,Zd, %
Ao

bt
:138-1. 4 3
o (2H, »ép 9‘% »E0 )ﬁ%ﬁ %Hﬁ%r‘%i ”§h‘g
observed; 7) (API +) 330 ( M#). Exanple 13:

6- 12- Isopropyl 3-net hyl - 5" (6-net hyhpyridia 2-y!)-3Himdazol-4-yl]- 10

qui noxal i NexaRiRees-c6l j_mw ?,1%( 1 el pof Exanpl e
11. 1HHI\/R‘£“}%§%—% ‘ 6: 1.31 inlp?ﬁd lgzl:éi)jgﬂgir 12%%%] 3.42
(31, s) 1, n3), 6 74 (1H J--5Hz) 7.28-7.29 (2H, n), 7.65-
7.69 (IH m, 7,92- 7.98 (2H, m, (2H,

Exanpl e 14: 6-12- Met hyl - 5-(6- rreth L
2-yi}-1,Himdazol -4-ylj-quinoxaline Pre ed from D2 and acet al dehyde
according to the procedure of Exanpl 1H NMR (250 20 MHz, CDClI3) 6:
2.67 (3H, s), 2.81 (31L s), 7.49 (2H, ,”J 8. 0Hz), 786800(2H m, 8,24
(1H, d, J=8.75Hz), 8.37 (1H, s), 8.991(2H, s), NH not observed; n12

(APl}) 3% dabdiom ERAGP h?a&g‘rdmﬁtothc%ocedureof}ixam e 11. JHNMR (250

%3018 A_us })%51\,@6@1?@97&% Q‘oQ%Iﬁ'm),G%hIﬂangﬁgi ine 25

29 (2H, m), 7.65- 769 (1K, m), 7.92- 7.98 (2H, m), 8.73 (2H, 5); m/z (APT+): 334 (

s): mz (APl +): 334 15 MH+).:
/

Example 14 : 6-[2-Methyl-5-(6-methyl-pyridin-2-y[)-1 H-imidazol-4-ylj-quinoxaline
SOW
N
P

H

Prepared from D2 and acetaldehyde according to the procedure of Example 10. 1H NMR (250
20  MHz CDCl3) 8: 2.67 (3H, 5), 2.81 (3H, 5), 7.49 (2H, t, J=8.0Hz), 7.86-8.00 (2H, m), 8,24 (1H, d,
J=3.75Hz), 8.37 (1H, s), 8.99 (2H, s), NH not observed; m/z (API): 302 (MH™).

Example 15: 6-[2,3-Dimethyl-5-{6-methyl-pyridin-2-yl)-3H-imidazol-4-yl]-quinoxaline

25
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Prepared from Exanpl e 14 according to the procedure of Exanphd MG.206 H NVR
(250 MHz, CDCI3) 6: 2.32 (3H, s), 2.57 (3H s), 3.52 (3H,-s), 6.89 (IH d,
3 7.SHz), wQ@B1/ké s), 736-7.45 (11-1, m, 7.79-7.83 (1H raliGENLE7362H, d,
3=10Hz), 8.89 (2H, s); mz (API+): 316 (MH). 5 Exarrple 16:
6-[2-tert-Butyl -5-(6-nmethyl-pyridin-2-yl)-1 Himdazol -4-yl]-quinoxaline N
Prepar ed fPropar&Pframn Bxphplall 4hatetdingao the porcedungofiBxatble 1r T NMR. 62501M]Ezarrpl e

éoll%H5HzN)FtDé i@l‘ﬁ:z(s I@j@ )§§2(ﬁt|s),§,)39(ﬁ{,71’81=(7%)3;)28 BH e
(1H, s), %35 L5}, i) dﬁg)-tﬂog%gérsgé 01);,% ?%ﬂé( 3)44 . 8.

[ MtH] + Exarrpl e 17:

2-f t er t5 BuEydmpBe ( €- 6ri2-heokPplyeSy6-meSty-ppridiazioyy-4Hindid Goldylyguyoxialibene Moo
a,' Prepared from D3 and pival al debyg ccording to the procedure of
Exanmple 4. 1H NMR (250 15 MHz, f-41 (9H s), 2.42 (3H, s), 3.84
(3H, s), 6.91 (311, m, 7.17 (1H N, Y4 t), 7.51 (2H, m), NH not
observed; nfiz (APl +) 322 (H+). .Exanpl N

2=[ Met hyI 5- (4- met boxyphenyl }3H—| m dayol -E-yIJ-G- met hyl pyri di ne Med 20 D3
(250ing, O.lrnnol) was dissolved in te -butyI met hyl et her (20nml) and

met hanol (5ml). Acetal dehyde (2ml) was added and the m xture heated at
refl ux ove?!ﬁpg#tﬁ‘OlF@ﬂtﬂnéPlvpbldﬁh)@ﬁsccéfdmgé@élca’mﬂéf Fgsupia 0. WEMNMBdded at
2, g anthrdw(zsoIa&ﬁp@bcllggat ne3 (5B €}, 298 (3H, %), EBE(Mi B 7588073 W) ;);t?hyl(ua,cteth ate
and washe tjod \ Leradd The
25 or J_Sle%%;% ds’s %¥% ?hg%ﬂ&g@%ﬁzcoﬁﬁ??pg?ggwﬁ%acuo ?]?)wég?]gc?r] d a
br own I subj ected to dry flash chronmat ography on silica gel
eluting with 5% net hanol in dichloronethane to afford a pale yellow oil.
1H NVR ( 25Bxdvfie 1ﬁmmh-ﬁwlﬁ-@&nétﬂbkyph)nyl)zsﬁ-im(ﬁbbl—ﬁb})l]—&&:ﬁﬂyl(yﬁhﬂme s), 6.92
(31-L m, 727 (IH, d), 7.38 (1H, (™9 2 (2 M, NH not observed; niz
(APl +) 322 30 -21 1 9 AUG 2004 WO 01 56NPCT/ GB01/ 00736 Exanple 19:
7-f2-teri-Butyl-5-(6-methyl pyridin-2-yT)-Y\H+nad i dazoi -4-ylj-4H benzo |

1, 4) oxazi n-3-one To a solution of D4 3/, 0.084 mnol, 1.0 eq) in dry
DMF (0.5 ml) under argon at room 5 tefpekature was added chl oroacetyl

chl oride (10 ng, 0 092 mol, 7.5 i, 1.I{eq). Potassium carbonate (46 ng,
0334 Mol , 4.0 eqg) was added portlonvvl se and the re | t ant &#Gfﬁe %}arred
for 16 h ah%%ﬁ?@%@aﬁwﬂéWéwg&%wem%ﬂ% fl‘ht #0at er
(10 )5 anMExCPEGD) 6d1.4 WO SE2.CAGH, 9), X.84 (BEht) 6.9TKELangah? CLE d), id2d hiHlis

washed Wi t 5 WEER im)ANE obf btRévdd Brifaret) RaQIHY).

Example 18: 2-[Methyl-5-(4-methoxyphenyl)-3H-imidazol-4-yl}-6-methylpyridine

MeO

20
D3 (250mg, 0.1mmol) was dissolved in fert-butyl methylether (20ml) and methanol (SmI).

Acetaldehyde (2m!) was added and the mixture heated at reflux overnight. Further portions of
acetaldehyde (3x1m}) were added at 2, 4 and 6h. On cooling the reaction mixiure was diluted
with ethyl acetate and washed sequentially with ag. sodium bicarbonate, water and brine. The

25  organic phase was dried (NapSO4) and concentrated in vacuo to afford a brown cil which was
subjected to dry flash chromatography on silica gel eluting with 5% methanol in dichloromethane
to afford a pale yellow oil. 1H NMR (250 MHz, CDCl3) 8: 2.43 (3H, 5), 2.51 (3H, 5), 3.84 (3,
5}, 6.92 GH, m), 7 27 (1H, d), 7.38 (1H, 1), 7.52 (2H, m), NH not observed; m/z (API*) 322
W )-

30
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then dried (MgSO4) and the solvents renoved. Purification by Iﬁﬁ/{?@?ol um’
chromat ography 10 over silica, eluting wth 9: 1 CH2C12: M

af f orded M@0¥62f36e conpound as an off  white solid . | H NGB/,
DMSO-d6) 6: 1.52 (9H, s), 2.67 (31-L s), 4.63 (2H, s), 6.98 (IH d), 7.11
(1H, d), 7.22 (1H, s), 728 (IH, d), 7.37 (IH, d), 7.80 (1H, t), 10.98 (1H,
br.s), NH Examplol&ridder-Butyls-(6EsMBYipy86R-2yDE-midadot-45¥edipl e 20:

6-[2-1 ert - Bakofl 4foxfin3eddey| pyri di n-2-y1)-1H i mdazol -4-yl) 3H benzoxazol -
one To a stirred solution of D4 (40 0.111 mml, 1.0 eq) and

1,1 -carbonyldii m dazole (20 ng, 3 I, 1.1 eq) in anhydrous DMF (I
-1 m) under argon at roomtenperat ded 20 dropwi se triethylam ne
(56 ng, 77 pi, 5.0 eq). The resultant mxtlreg®4s stirred at room
tenperature for 16 h then diluted with erﬁ(ZO m ). The m xture was
extracted with EtOAc (2 x 10 m) and t i
wat er and brine (20 m of each) then dridd (MJSO4) and the solvents

wih o5 4Rk PPy %ﬂ#&%‘ﬂg%@f %%@W?ﬁm’?@%ﬁ?ﬂ foorf! (11"
white Sol i HRPFERVES PPB WR 6 94
(IH d), T7eatbbaste (46 iR, 33mmo7! 40 eq)H4s adc)edpomomns@mdths)esulmau@mme)d NHs

QOE ZOPZre{ Vigdjts iﬂ%@orﬁ : 4ﬂ1e2m£dbfdshlhihmu5w3m1@te2hm watjr 18 ml) and exh-act%d o
“Les PHOAR (AR YTHY! % i
IR A e L s e e el

mi) ur@er ovarsiése, elutingowith ¢ ehEH2EbUNQR Y 15eBEl Mmtmﬁt@cmmmd@s an pin

( 562 | :jM wiitewblidon 1 H NMR 1400, MER, IAROMN 5; 1.52 QR E) 2. G#J(Bmfsf @163 2. aNEI/as
observe

Stirred ataﬁ?%?f:;% @L“”"‘m* 9‘5@“‘%@8 CrATSRY R REO R A (bR

reaction mM®2 WI th saturat ed aqueous pot assi um sodi um
tartrate sol ution (30 rr1) and EtOAc (30 m) for 2 h. The layers were
separ dbed Eiathpld20: 6+[gaer-ButydShGdnethyipyvidined-yl)-18- il azohd-y{| 3 -Fenxokazdb2h) and
dried (M) and the sol vents renoved. Purification by flash colum
chromat ography over silica, elutinggwith 9: 1 CH2C12 : MeOH + 1% Et 3N
afforded the title conmpound as ite solid. 1H NWR (250 MHz; CD3QD)
6: 133 (9H, s), 2.44 (3H, s), 10 32 N .07 (21-1, t), 6.48 (1H, d),
6.68-6.64 (21L m, 6.99 (1H, d), 7.09 (IH T7.44 (1H, t), NHs not
observed; mz [ESMS]: 349.3 [ M+H +. EX e h22: '
2- (4- Benzo[ 1, 3] di oxol - 5-yl - 5- (6- net hyl ¥din-2-yl)-1H i m dazol - 2-yl. 1-
met hyl ami ne 15 2-[4-Benno[ 1, 3j di oxol - 5-yi - 5- (6- et hyl pyridin
2-yl') - 1 O 194 $8e@soldiion] sETRIAY Ink; 301 AERI, 2:0leqPand 1,1'-carbonyidiimidazole (20 mg,
0.123 mmol, 1.1 eq) in anhydrous DMF (1.1 ml) under argon at room temperature was added
20  dropwise triethylamine (56 mg, 77 pl, 5.0 eq). The resultant mixiure was stirred at room
temperature for 16 h then diluted with water (10 m1). The mixture was extracted with EtOAc (2 x
10 ml) and the organic solution washed with water and brine {20 m] of each) then dried (MgSO4)
and the solvents removed. Purification by flash column chromatography over silica, eluting with
25 : 1 CHpCly : MeOH + 1% Et3N afforded the title compound as an off white solid. 1H NMR
25 (250 MHz; CD30D) 8: 1.34 (9H, 5), 2.41 (3H, s), 6.94 (1H, d), 7.11-7.07 (2H, m), 7.14 (1H, d),
7.18 (1H, s), 7.46 (1H, 1), NHs not observed; m/z [ESMS]: 349.2 [M+H].

Example 21: 7-[2-ter+-Butyl-5-(6-methylpyridin-2-yl)-1H-imidazol-4-yl]-3,4-dihydre-2H-
benzo[1,4joxazine

30



dione (3 g ), prepared fromD I and 1.9 AUG. 7004
(1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - acet al dehyde accordi ng q
procedur e wb oeaspl e 4, was di ssol ved in ethanol (200nl) an@dti¢e@l@sseM th
hydrazi ne 20 nonohydrate (2m ). The reaction was heated at reflux for 4h,
cooled, treated with acetone to quench excess hydrazone, and evaporated to
dryness. THhea sabgiod u€Ewasple h2 0l Stnak €050 penral, RiVeq)ty sithg ol OTHIE (027Sirl) under

neutral i seglgénht idubreAPEraBiXd waCld8eh %ﬁ%ﬂ@hﬁg&&%ﬁ liDh&‘;hﬁfa '&ﬁéi

| d d
Subpect iR B oy ?ﬁ*} e REPERIL LSS i Ben' TS 0 TR o et
di chl or orre?%éﬂmﬁﬁt%ﬁwed U remn %‘ﬁﬂﬁﬁ“ﬁe fos S hZM%hﬂlﬂBlr‘dﬂStﬂﬁ@d i mbeand thepound as
an of f Swhi fesctisw miixdure ktitrédRg¢raaely With satfiBEd 3quebus pdtBduf 3ddius )amatéscﬂ@oh@ﬂ s),

5.99 (2H, rﬁP) antﬁE@'Ac((ﬁ dl"miﬁ‘or dh= ers @@1@ séﬂ edjand‘lhe or wagk?e Qrﬁth( ?l&r
300, ExanpaErisCOg sk i it [Veslo e o HI iﬁz BrSle T (A7
35ml) and fRmRAteomasography prer silicagsiwting withdt 24 eiQH DV Ef3Negderded the

N- cycl ohextjtlecampauaid iagbuieff wmtmuayllmdmnwm ¢bsORYadB3t(eH ), 2RABHNS,
FI exChem reacg Hpg ek, W @4@(1&18} '5%‘3’69@ (o8l ),Blg@t(?H,c% 1&%@@&@‘1{ hazol e

sol uti on Ozgggp to each well’ foll owed b
solution o g ). Acids (0.1znmol in 0.5m DMWF)
were then added to |nd|V|duaI mells the bl ock 35 seal ed and shaken for

60h. Resi rEmmlmtzz:wwmamxalmw-s@hwrﬁmngﬂsmmw@m or | gh
fol | onwed byedigdinticon of Anberlyte I RA-93 and a further 1 8h shaking.

| ndi vi;dual wells were then filtered and concentrated in vacuo to afford
the coupl ed products. -23 1 9 4 UH 2 4 M Exanpl eRmf z Exanpl eRm z
(APZ+) (AP 230 47147C1 514 io 244- ybenzyl 456433-t hi opbenyl 419

254- di met hyl am nobenzyl 471492- et h8 t hi onet hyl phenyl

26n- pr opyl 379506- et hyl - pyri di n- 3-yl 428
27n- hept yl 436516- cbl or o- pyri di n- 3-yl
284- ni trophenyl 472522, 6- di met hoxy474
29ci nnanyl 439532- napbt hyl 464

2-[4-Benzof1,3]dioxol-5-yl-5-(6-methyipyridin-2-y1)- | H-imidazol-2-yl-methyl}-isoindole-1,3-
dione (3g ), prepared from D1 and (1,3-dioxo-1,3-dihydro-isoindol-2-yl)-acetaldehyde according
to the procedure of Example 4, was dissolved in ethanol (200m1) and treated with hydrazine
20  monohydrate (2ml). The reaction was heated at reflux for 4h, cooled, treated with acetone to
quench excess hydrazone, and evaporated to dryness. The residue was then taken up in 2M
_ hydrochloric acid, neutralised to pH 8 and extracted with dichloromethane. The combined
organic layers were dried (MgSO4), concentrated in vacuo and the residue subjected to dry flash
chromatography on silica gel eluting with 90:9:1 dichloromethane, methanol, 0.88 ammonia to
25  afford the title compound as an off white solid. 1H NMR (250 MHz, CDCI3) 6: 2.53 (3H, s),
4.05 (2H, 5), 5.99 (2H, s), 6.83 (1H, d, J = 6Hz), 6.94 (1H, d, ] = THz), 7.08 (2H, m), 7.28 (1H, d,
J=10Hz), 7.41 (14, d, J = THz)NHs not observed; m/z (API+) 309.

NH,

H
i di n-3-yl

Examples 23-70

30  Stock solutions of I-hydroxybenzotriazole (700mg in 35ml) and Example 22 (1.078g in 35mi)
were made up in DMF. Excess N-cyclohexylcarbodiimide, N-methyl polystyrene was added to a
Robbins FlexChem reaction block via a shallow 96 well plate. 1-Hydroxybenzotriazole solution
(3ml, 0.075mmo!) was added to to each well followed by the solution of Example 22 (0.5m!,
0.65mmol). Acids (0.1lmmol in 0.5m] DMF) were then added to individual weils, the block

35  sealed and shaken for 60h. Resin bound isocyanate was then added and shaking continued for
18h followed by addition of Amberlyte IRA-93 and a further 18h shaking. Individual wells were
then filtered and concentrated in vacuo to afford the conpled products.

-23 -



54/ \ \490 MOO 3120Ph443553- br omophenyl 492 eyei ohexy4--41562- qui nol yl 464

- (CH2) 3- Ph456572- pyr azi ny) 415 34benzyl 427584- pyri dyl 414 3559466 478N
3650460417 37Ph51861s433 383-chl orobenzyl 46264251 394-f | uor glgengylp4563
40M 467645469 0665(; 14 460 SP41-- 414-phenoxyphenyl 52
424- benzoyl phenyl 518664- net hoxyphenyl 443

434- acet yl phenyl 45567benzof ur an- 2
443-ni t rophenyl 458684-trifl uometh
454- ni t r opbenyl 45869pi per onyl 457

463, 5-di chl or ophenyl 482704- n- pentyl g
6-[ 2-teat-Butyl-5-(6-nethyl

-pyrid

<

i n42-

yI500 Exanple 71:
|) 1H i m dazol -

1 9 AUG 2004 WD 011627 56 PCT/ GB01/00¥36 Prepared from

| - benzoxal ol - 6-yl -2- (6-met hyl pyri di n-2yl)-et hane- 1, 2- di one 2-oxi ne
(prepared via the oxim noketone route described in Schene 1) and
pi val al deRiyde_acqgor di ng 19 1hne metihog; npfe IO éﬁ NVR (2P0
CDC13) S E%."%%(EH, s), 240 (311, A‘)é’) ﬂ
7.19(1H, §, J=8Hz) 7. 62( 1H, t , J=9Hz) .{7AEB1H, dd, J=8 andl He), 7. 89( 1H UPd
(1H, s),{11.06 (1H, br.s), NH not jobservid; m z APl ]: 333.1 [ MtHI#}H
72. 6-[2f{ter o 471 47 514
Butyl - 5-{ 6- net hyl|pyri di/F@&P) -J=ilm Jazo -4-yl)-11, tz“ol ol 1, 5-
al pyridipe “4-34 4-methoxybenzyl 456 48 3-thiopheny! - 4i9
25 4-dimethylaminobenzyl | 471 49 2-methoxy-4- 490
thiomethylphenyl
26 n-propyl 379 50 6-methyl-pynridin-3-y] | 428
27 n-heptyl 436 51 é-chloro-pyndin-3-yl | 449
28 4-nitrobenzyl 472 52 2,6-dimethoxy 474
pyridin-3-yl
29 cinnamyl 439 53 2-naphthyl 464
26 e e cnn 54 — 490
31 20Ph 443 55 3-bromophenyl 492
33— eyeloheseyt 419 56 2-quinolyl 464
-(CH2)3-Ph 456 57 © 2-pyrazinyl 415
34 benzyl 427 58 4~pyrid}ll 414
35 59 466
. /AI‘D‘E] 78 “}j[:]
N
H
36 504 60 [_Q 417
37 < 518 61 ~ 433
38 3-chlorobenzy] 462 62 Y 425
39 4-fluorobenzyl 445 63 {CHs)9-C(OIRR 465
40 " 467 64 {'Ij 469
~J '
4% 4-phenoxyphbenyl 506 65 CHaSPh —460-
42 4-benzoylphenyl 518 66 4-methoxyphenyl 443
43 4-acetylphenyl 455 67 benzofuran-2-y) 453
44 3-nitrophenyl 458 68 4-trifluomethylphenyl | 431
45 4-nitrophemyl 458 69 piperonyl 457
46 3,5-dichloropheny] 432 70 4-p-pentyloxyphenyl | 500

4-yl]-benzoxaxol e -24

10
anpl e

10

Example 71: 6-]2-tert-Butyl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-4-yl]-benzoxazole

.24 .



Prepared from 1 i

- 1-(6-nmethyl pyridin-2-yl)-2-[1,2,4]triazol o[ 1, 5a] pyri di n-6-yl - eﬁf‘%@@ 1, 2-di
one ( D1OWwmndb2pieval dehyde accor di ng to the method of Exampk;q-/ehoybhb;klNR
(250 MHz; CDC13) 6: 1.36 (911,

s), 235(3H s),7.02(1H,d),7.17(I1Hd),7.51(11,t),7.78(2H, s), 838(117L s),8.91
15 (1H, s), NH not observed; mz [CIMS]: 333 [MtH +. Exanple 73:

6-[ 2-tent-Butyl -5-(6-nmethyl pyridi an2-5)-1H i ai i dazol -4-yl]-IH bendm dazol e
20 To a stirred solution of a mi xtdrk 1- and

3-benzyl -5-[2-tert-butyl-5-(6-neth§ =22yl )-1H benzi mi dazol e
(prepared via the di ketone route descrl heh in Schene 1) (1.53 g, 3.63 mol,
1.0 eq) in anhydrous 1, 4-di oxane (7@ m) inder argon at roomtenperature
was added dropwi se a solution of sodr§m naphthalenide (91 m 0.4Min THF,
36.3 mmol, 10.0 eq). The resultant bro m xture was stirred for a further
16h under Faspged fibhehbapexalbdlet-yiHe (@amethflpyridio 2+ retirat-d (2edi@fe aime (preparag

bet ween Wajfthe ablifkiyhe AR RE@ibed ﬁles.;ﬁé,ﬂ@w 48d shaﬁeems WREGLko el Heth&d T

Cr o At edt %ﬁ@ﬁp‘*ﬁ@@?&rﬁ&r@ﬁﬁa ir)m‘??#g? ?‘r\%"’ ﬂ ﬁgkﬁﬁ%ot} A
purified by iBshIEd Ban’-6RkEHdtisnd Hah Hsobll a

MeOH- Et OAGIH,Ehe 1061118, mmmmm@bmrneﬂ 333 artyrefﬂrbw soI i d (0.780 g,
65% . 1H NMR (400 MHz; CDC13) S: 1.49 (9H, s), 2.52 (311, s), 6.90 (114,

d), 7.23 ( . 7. 87
i oy, Pl efufnifusEhpedhonyie Al iblasi O pohbagliy o

19 A (Y(})W"% 01/ 62756 PCT/ GBO /00736 Exanple 74: :

6-{2- 1 sopropyl - 5- (6- met hypyri - 2- y1)* m dazol -4-yl]-[1,2,4]-triaznlo-[. 1,
5- a]pyridine 5 Prepared from D10 tyral dehyde according to the

nmet hod of Exanple 4. 1H NWR (250 MHz; i®yeB: 131 (6H, d), 2.42 (3K s),
3.12 (1H, h), 7.01 (111, d), 722(1H[ . .49 (1H, t), 7.76 (1H d), 7.81
(1H, d), 8.36 (11L s), 8.91 (1H, s), Nnot observed; mz [ESMS]: 319

[ MitH + 10 Exanple 75: 5-[2-tert
But yl - 5- (6 ehﬂoﬁyf{ahémgxwmldﬁ&zl[mdﬁﬁ%io?r YAtboriddR 63 Sthérk. 22-8lnoxad i az

ol e Prepa

1- benzo[l@ xgg?lgeﬂdegccofd‘ﬂg 0ic) Fﬁaﬁfﬂ ¢4 IH t( m%rone
2. oxi e SP-HEBh 8 RE2( T o kG 3 @tk 34 1 H, 3 891

pi val dﬁdeﬁyﬂs)a‘ﬁrioombngvﬂpmlh&m@]msﬁhﬁﬁﬁ Exanpl e 10. 1H NMVR (250 VHz,
CDClS) 8: 1.59 (913; s), 232 (3H, s), 7.02 (1H, d), 7.27 (11 , 7.48

(1H, 1, m z
[ APOIE - ae rﬁz@m&ﬁ?ﬁ%ﬁﬁ%&%&# bbb
5-[ 2- Met hyl - 5- (6- net hyl pyri di n-2 -LFMnrdazoI 4-yij- 20

beaao[ 1, 2, 5] oxadi azol e Prepared frq@1
1-benzoj 1, 2, 5] oxadi azol - 5-yl - 2- (6-

2- oxi me (prepared according to the rout
acet al dehyde according to the nethod

i di n-2-yl)-ethane-1, 2-di one
| oyt4d ned in Schene 1) and

20  To a stirred solution of a mixture of 1- and 3-benzyl-5-[2-tert-butyl-5-(6-methylpyridin-2-yl)-15-
benzimidazole (prepared via the diketone route described in Scheme 1) (1.53 g, 3.63 mmol, 1.0
eq) in anhydrous 1,4-dioxane (70 ml) under argon at room temperature was added dropwise a
solution of sodium naphthalenide (91 mi 0.4M in THF, 36.3 mmol, 10.0 eq). The resnitant brown
mixture was stirred for a further 16 h under argon then open to the air for 20 min before

25  partitioning between water and ethyl acetate, The organic phase was washed with water, brine,
dried (MgS0O4) and concentrated to a yellow solid. The solid was triturated with 40-60 petrol to
remove most of the naphthalene then purified by flash column chromatography, eluting with
EtOAc — 20% MeOH-EtOAc. The title compound was obtained as a yellow solid (0.780 g,
65%). HLNMR (400 MHz; CDCl3) §: 1.49 (9H, 5), 2.52 (3H, ), 6.90 (1H, d), 7.23 (1H, d), 7.32

30 (1H,1),7.41 (1H, d), 7.62 (1H, br.s), 7.87 (1H, s), 7.98 (1H, br.s), NHs not observed; m/z
[ESMS]: 3322 pM+H T
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of Exanple 10. 1H NWR (250 MHz, CDCl1l3) 6:2.54 (3H, s), 2.58 (39142 zgﬂ 7.04
(1H, d), 7.30 (1H, 25 d), 7.49 (1H, t), 7.76 (1H, dd), 7.83 (11 Uadpt s 11
(1H, s), NMOWRdB2BbBserved; mz [APCIMS]: 292.1 [ M+H +, 290. liC”f‘Mﬂlﬁfoe?sﬁ
Example 77: 5-[2-1sopropyl ~5-(6-nethyl pyridin-2-yl)-1H | m dazol . 4.yl ]| -
benzo[ 1, 2, 5] oxadi azole -26 1 9 AUG 2004 WD 01162756 PCT/ GBO / 00736
Prepared from

1-benzo[ I, Exﬁinmeafdr &2[aHEsGpry Pyl S- (Gomemy piam 2 iyt 19 Zniddd o1 ALIBNE2, 4 -t%adeIQ-Qf 5-
2- oxi e g lp$Ramed according to the route outlined in Schenme 1

i sobutyral dehyde according to the ngthod of Exanple 10. 1H NMR (250MHz,
CDC13) b: 1.40 (6H, s), 2.54 (3H, s{,[3.312 (1H, h) 5 7.04 (11, d), 7.28
(1H, d), 7.49 (1H, t), 7.76 (1H, ddp = 1H, dd), 8.11 (1H, t), NH-not
observed; nlz [APCI MS]: 320.2 [M+H +, 318l1>H® g-. Exanple 78:
2-[2-tert-Butyl-5-(2, 3-di bydr obenzof aga®¢5-%1) - 3Hi ni dazol - 4-y1] - 6-

nmet byl pyridine 10 Prepared from 1-(2, ¥ hydr obenzofiw

-5-yl)-2-(6-net hyl pyridin-2-yl)-et hane- 2 di one (prepared accordi ng to

the rodte Prdpdr émstnlmo%li%ﬁm}:)al hOd"::
T e

m, 7. 48 ( s N IO ds8-36, \7)e§+91 (s s}, NPkavshserve 4w’z [BAMPE 31832, 2 [ M
H -.
5-12- Et hyI 5- {6 met hyI yr| di ne-2-y1} 1H i ni dazol - 4- y!]-benzot hi azol e 20

f
grt(agaa'?cejt Weé %ﬁ"%?“ﬂ"ﬂ%% 2yl midagelab®led  according to

the route erre 1) according to the nethod of Exanple 10.1H
NVR (250 MHz, CDCL3) s 134 (32
(11L d), 7.24-7. 40 (21-L m, N
9.01 (11-i, s), NH not observed; nmz
5- [2-tert-Butyl-S-(6-nethyl-pyri
benzo[ 1, 2, 5] thi adi azole 1 9 AUG 2
Prepared from

1- benzo[ 1,13, [ A n et 1, 2-di one
oxi me [ %lpare acéaof% ,XLXZ%&%O. {g%gﬁhyﬁ) ‘?m'% ’&#&%&q '&‘é’ 83"’
o7 val al derp sg aﬁ%ﬁo o) AR palaldebypc sqorecinedo 1
cDCL3)5s: metbod afiExample 1P, 1"@\@4@5@}\41'126 0@@1)_&41 SBY9, 5), 2.52 (3H,1, 7.8 (1H7 dB9
(1H t), 7.BI1H, §Q74RKIH)T),7.78 (P9, ddj,H.829) H, dh,-880Q ((H), NH notobserfed? miAP! +) :
350. 2 [APCIMS]: 334.2 [M+H]*, 332.1 [M-HJ~.

2.51 (3H, s), 2.83 (2H, q), 6.98

ndd), 7.99 (1H, d), 8.38 (1H, d),

|ADFsg) : 321.1 OVMH) 25 Exanpl e 80:
|)-1Hi mi dazol - 4-yl ] -

WO 01/ 62756 PCTI GBOL/ 00736 But

Example 76: 5-{2-Methyl-5-(6-methylpyridin-2-yl)-1H-imidazol-4-y]-
20  benzo[1,2,5]oxadiazole

Prepared from 1-benzo[1,2,5Joxadiazol-5-yl-2-(6-methyipyridin-2-yi}-ethane-1,2-dione 2-oxime
(prepared according to the route outlined in Scheme 1) and acetaldehyde according to the method
of Example 10. ITH NMR {250 MHz, CDCl3} 6: 2.54 (3H, s5), 2.58 (3H, s), 7.04 (1H, d), 7.30 (14,

25 d),7.49 (1H, t), 7.76 (1H, dd), 7.83 (1H, dd), 8.11 (1H, s), NH not observed; m/z [APCIMS]:
292.1 (M+HJY, 290.1 [M-HJ-.

Example 77: 5-[2-Isopropyl-5-(6-methylpyridin-2-y1)-1H-imidazol-4-yI}-
benzo[1,2,5]oxadiazole

~26 -



(MH) Exanple 81: 6-[2-tent Butyl-5-(6-nmethyl-pyriclin-2-yl) 4§56 2004
i m dazol -4-.yl]-benzot hi azole ut 10 Prepared from

1-benzothwﬁmqkzgsyl 2- (6-net hyl pyridin-2-yl) ethane-1, 2-dimneGRenoorse
(prepared according to the route outlined in Schene 1) and pival al dehyde
according to the nethod of Exanple 10. 1H NMR (250 MHz, CDCl13) S 139 (9H,
s), 2.38 (3H, s), 6.94 (1H, d, J =/
720(iH,d,Jz?.SFt),7.40(1H,t,J:7.5ﬁ§
1.5Hz),8.10(1H,d,J 15 = 8.5 Hz), 8.30 (I
11.29 (1, br.s); mz (APP): 349.2 ( anpl e 82: 6-[2- Met hyl
5-{6-net hyl -pyridiu-2-yl)--7.R-im dazpl ;8M-yi] -beazot hi azol e 20 Prepared
from 1-benzot hi azol - S-yl - 2- (6- net hyl py |d|n 2-yl)-et hane-1, 2-di one 2-oxi e

(prepared_according to the rouyte aqutlined in Sche 1) an cet al deh
accor di ng Pregatef &o ngh%’&%fz Slexadigple-via: (ﬁ'ﬂq&M\m Q?Fé"m g %

(3H, s), Porbphr¢dieckording téthe fouteldutlingd in Stheifie 1).ang isobutyraldehyde acﬂ:om@ngtmthe t),
7.77 (1| rdé@l:)od &E% Jlrb 1@NM§ 250MEIcDd)3) 591.90 (6H b, 253 (3Hs), AR (DAFGr ved;
m z '+ %”?@( a%)‘!&(léiédd ) 81 (JHL ), NH not

=

5(dHadd, 1=8. 5 and
" NekpJ= 1.5 Hz), 9.00 (1H, s),

5- 12 Isoprop -yl'I’-""benzo

[1, 2Ath|aﬁhﬁfﬁﬁ iéPCFﬁ from

| -benzo[ 1, 2, 5] t hi adi azol- 5- yI 2- (6 nethylpyrldlne 2-yl)-et hane-1, 2-dl one
2-oxi e (ERhAPH BY232460¢-Biubg-5L(2,3tdiky drétishtofatinl5-pp 3 H-imiGelobayl}df- and
isobutyra%%&ﬁﬁg &g NVR (250 MHz, CDC13) 6: 1.29 (6H, d), 2.37 (311, s),
3. 06-323 f%d 00 (1H d), 7031 1H, d,), 7.47 (1H, t), 7.92-5.04
(2H, m, 8.27 (IH s), 11.89 (IH, mz (API-4): 335.43 (MFP). 5
Exanpl e 84: 6-[2- Met hyl -5-(6-nmet hyM E?j}wl) 1fl -i m dazol -4-yli -
benzo[ 1, 2, 3]t hi adi azole N N H Prepared m

| -benzo[ 1, 2, 3]t hi adi azol - 6-yl - 2- (6- | -Pyridin-2-y1)-ethane-I, 2-dione
2-oxime 10 (prepared according to th&sbute outlined in Schenme 1) and
acetaggehyde 1HNMVR (250 MHz, CDC13) 8:32.54 (31-, s), 2.57 (3H, s), 7.02

(1H d, J P?ep%reld@o (24diby %béu%oﬁsbm 1 f éﬁelﬁlﬂﬂlﬁyndm-ﬂyl):et&ne-l,z-dmne

Hz) . 7. 91(1 H e&&,@ggbﬁynot
Besstedasean mg%gi ol iy gf“
SbFSrXEdMM f H%FPGESB e‘?% gfﬁf BB ani ne

4.60 (21, 1), 6.77 (1H, d), 6.88 (1E, d), 724 (11, d), 733 (2H, m), 7.48 (1H, s) not
15  observed; m/z [APCIMS]: 3343 [M+H]*, 3322 [M-HJ-.

Example 79: 5-[2-Ethyl-5+(6-methyl-pyridin-2-y])-1H-imidazol-4-yl]-benzothiazole

(xN N
| Y&t
| T H
=N

20  Prepared from 1-benzothiazol-5-yl-2-(6-methylpyridin-2-yl)-ethane-1,2-dione 2-oxime (prepared
according to the route outlined in Scheme 1) according to the method of Example 10. 1H NMR
(250 MHz, CDCl3) 5: 1.34 (3H, t), 2.51 (3H, s), 2.83 (2H, q), 6.98 (1H, d), 7.24-7.40 (2H, m),
7.77 (1H, dd), 7.99 (1H, d), 8.38 (1H, d), 9.01 (JH, s), NH not observed; m/z (APIY). 321.1
(MH™).

25
Example 80: 5-[2-tert-Butyl-5-(6-methyl-pyridin-2-yD)-1H-imidazol-4-yi}-
benzof1,2,5]thiadiazole

-27-



according to the nethod of Exanples 23-70. 20 Me M ZM Z 19 .

Exanpl eR( APl +) Exanpl eR( APl +) 85f - 04251034- net hoxyphenyl 451 AUG 2004
86benzyl 435Q0H82758€ et yl phenyl 463 873-chl or obenzyl 4701054-t r i pd-presephesy! 489
884-f | uorobenzyl 4531062- et hoxy- 4- 497 net hyl sul f anyl phenyl

S94- net hoxybenzyl 4651074- n- pent yl oxyphenyl 507

90- (CH2) 3- Ph4631083-.t hi ophenyl 427 N
914-ni trobenzy14801091- net hyl i ndol -
924- d|nethylanlnobenzyl478110benzofura -2 }ﬂﬁl 93h 42-;

L1llrazin-2-yl 423 | eye e py exy 94n[§?op I3871126 chloro pyri di n-3-yl 456
| 3 ridin-3- 1ll- 436 th -6y

Prepared from 1-benzo[1,2,5]thiadiazol-5-yl-2-(6-methylpyridine-2-y!)-ethane-1,2-dione oxime
(prepared according to the route outlined in Scheme 1) and pivalaldehyde according to the
method of Example 4. IH NMR (250 MHz, CDCl3) &: 1.21(5H, s), 2.24 (3H, s), 6.91 (1H, d),

S 7;]1{5-;}1’ d), 7.39 (1H, 1), 7.85-7.90 (2H, m), 8.20 (1H, 5), 11.80 (1H, br. s); m/z (APIY): 3502
(

Example 81: 6-[2-tert-Butyl-5~(6-methyl-pyridin-2-yl)-1H-imidazol-d-yl]-benzothiazole

I N‘)—au'

10
Prepared from 1-benzothiazol-5-yl-2-(6-methylpyridin-2-yi)-ethane-1,2-dione 2-oxime (prepared
according to the route outlined in Scheme 1) and pivalaldehyde according to the method of
Example 10. IH NMR (250 MHz, CDCl3) &: 1.39 (54, s), 2.38 (3H, s), 6.94 (1H, 4, = 7.5 Hz),
720(1H,d, J=7.5 Hz), 740 (1H, t, J=7.5 Hz), 7.75 (1H, dd, T= 8.5 and 1.5 Hz), 8.10 (1H, d, ]
15 =85Hz),830 (1K, d,J= 1.5 Hz), 9.00 (1H, 5), 11.29 (1, br.s); m/z (APT*): 349.2 (MHY).

Example 82: 6-[2-Methyl-5-(6-methyl-pyridin-2-yI)-1H-imidazol-4-yl]-benzothiazole

20 Prepared from 1-benzothiazol-5-yl-2-(6-methylpyridin-2-y!)-ethane-1,2-dione 2-oxime (prepared
according to the route outlined in Scheme 1) and acetaldebyde according to the method of
Examiple 10. IHNMR (250 MHz, CDCl3) 8: 2.50 (34, s), 2.54 (3H, 5), 6.97 (1K, d), 7.25-7.28
(1K, m), 7.40 (1H, t), 7.77 (1H, dd), 8.12 (1H, d), 8.27 (1H, ), 9.01 (1H, 5), NH not observed;
m/z (APT): 307.1 (MH™).

25
Example 83: 5-[2-Isopropyl-5-(6-methyl-pyridin-2-yD)-18-imidazol-4-yl}-
benzo[1,2,5]thiadiazole

iN-..,

5

\N_.-
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lpy -me y -29 1 9 AUG 2004 96c¢i nnanyl 4471141 \ Cl1522

97n- hept yl 4431152- qui nol yl 521 984411163- net hyl benzyl 472

994791174-t - butyl phenyl 449 hen 1184-eth 477 | 1y y p ulleDAUs e
1013- br omophenyl 5011192, 3- di r net hyl phenyl 449 1024- phenoxyphenyl 513120449
2, 6-di m et hyl phenyl Exanples 121-165 Prepared from

2-[ 4- (4- nﬁtemmmﬂyﬁe)mf[l,(Zﬁambﬁhyblﬁ?ﬂm(mahybyridihbznyi)deazm 1 2-dj¢re-2retilny | ann
i ne acco &dfa&ofrcﬁlﬁ%}%&h@ﬂﬁtéﬁut@%%fmtﬁém@ y 488 isShulvRRddpyad ek 2i30anpl eR
2 (RO b OB 2 1) CHEIPENERA, (1 ST DS AT AR Y %40

(1H, 1), 7.92-8.04 (2H, m), 8.27 (1H, s}, 11.89 (iH, br.s); m/z (APIT): 335.43 (MH™).

Exampie 84: 6-[2-Methyl-5-(¢-methyl-pyridin-2-y})- 1H—1mldaml-4-yl]—
benzo{l,2,3]thiadiazole

Prepared from 1-benzo[1,2,3]thiadiazol-6-yl-2-(6-methyl-pyridin-2-yl)-ethane-1,2-dione 2-oxime

10 (prepared according to the route outlined in Scheme 1) and acetaldehyde. IH NMR (250 MHz,
CDCl3) 8: 2.54 (3H, 5), 2.57 (3H, 5), 7.02(1H, 4, = 8§ Hz), 7.24-7.65 (1 H, m), 747 (1H, £, J=8
Hz), 7.91 (1H, dd, ] = 8.5 and 1 Hz), 8.41 (1H, d, ) = 1 Hz), 8.59 (11, 4, J = 8.5 Hz), NH not
observed; m/z (API*): 308.1 (ME™M).

15  Examples 85-120

Prepared from 2-[5- (G—methvlpyndm—Z-VIM—aumoxalm 6-vi-1H-imidazol-2-yi}-methylamine
according to the method of Examples 23-70.

N i N\>_/N—<0
2 N
LN "
Me
20
m/z m/z
Example R (APTH) | Example R (APIF)
8s /._Q 425 103 4-methoxypheny! 45)
86 benzy! 435 104 4-acetylphenyi 463
37 3-chlorobenzyl 470 105 4-trifluorophenyl 489
88 4-fluorobenzyl 453 106 2-methoxy-4- 497
methylsuifanylphenyl

$9 4-methoxybenzyl 465 107 4-n-pentyloxyphenyl 507
90 -(CH3)3-Ph 463 108 3-thiophenyl - 427
91 4-nitrobenzyl 480 109 1-methylindo}-2-yl 474
92 4-dimethylaminobenzyl {| 478 110 benzofuran-2-yl 461
93— —eveloheyl———o—42F i11 pyrazin-2-yl 423
94 n-propyl 387 112 6-chloro-pyridin-3-y! 456
9% CHySPh 467 113 6-methyl-pyridin-3-yl 436
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1233- chl or obenzyl

447146pi peronyl

444

443 1244-1| uor obenzyl 4311473 -ni trophenyl
444 1254- met hoxybenzyl 4431484- ni t r ophenyl

126- (CH2) 3- Ph4411492- net hoxy-4- 475 et hyl sul f anyl phenyl

; 19 AUG 2004
1274-ni trobenzyl 4581504- n- pent yl oxyphenyl 485
1284- d|nethylan1nobenzy|4561513 thlophenyl 405 1 452 2- d | thli 1y n
el520 - e 30— Pt U|J_y= 365+53benzofura=——2= yJI CF[J‘ = 2-y|
401 14 ZJ % 135cu nnaf¥iPa#R¥1556- ¢hl%6Y o- pyrlilﬂli n{3-yl il %?4 Si, 38
133n- hep yI421pyl|d|n 4-yl 400 156 134151419157hen ot%lo hen-2-yl 455
135i ndol +3- y174521582, 6wt hoxypyr i“dP n-{ 4683-y1I 3@%1“9 IYANUG 200421 cla
98 /\Q 441 116 3-methylbenzyl 472
99 ° 479 117 4-t-butylphenyl 449
L |
160 A 507 118 4-ethylphenyl 477
)
MeOJ\/)\GMe
101 3-bromophenyl 501 119 2,3-dimethyiphenyl 449
102 4-phenoxyphenyl 513 120 449
2,6-dimethylphenyl"
Examples 121-165
Prepared from 2-[4-(4-methoxyphenyl)-5-(6-methylpyridin-2-yl)-1H-imidazol-2-yl}-methylamine
according to the method of Examples 23-70. ‘
5

MeO
R
H
NN
| EP—’_%%
2 N
L )
Me
Example R m/z | Example R o/z
{APTH) (APIH
121 /_© 403 144 A-rifluoropheny! 467
122 benzyl 413 145 naphthyl 449
123 3-chlorobenzyl 447 146 piperonyl 443
124 4-fluorobenzyl 431 147 3-nitrophenyl 444
125 4-methoxybenzyl 4473 148 A-pitrophenyl” 444
126 -(CHz)3-Ph 44] 149 2-methoxy-4- 475
. methylsulfanylphenyl
127 4-nitrobenzyl 458 150 4-p-pentyloxyphenyl 485
128 4-dimethylaminobenzyl | 456 151 3-thiophenyl 405
129. eyelohexyl 405 152 1-methylindo}-2-yl 452
130 n-propyl 363 153 benzofuran-2-yl 439
133 CHoSRh 445 154 pyrazin-2-yl 401
132 cinnamyl 425 155 6-chloro-pyridin-3-y) 434
133 n-heptyl 421 pyridin-4-yl 400
156
134 /\@ 419 157 penzothiophen-2-yl | 455
135 indol-3-yl 452 158 | 2,6-dimethoxypyridin- | 460
3-yl
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a 136> 457 159 i 499 ~ 0-160l 4501 2 FUy Mao WeJgqu no
1383- br onophenyl 478 1393, 5- di chl or ophenyl 4681613- net hyl benzyl 427

1404- phenoxyphenyl 4911624-t - but yl phenyl 455

1414- et

- di met hyl phenyl 427 1434- acetyl

166: 6-]
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(2m). |
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el uting
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Example 166: 6-{2-tert-Butyl-5-(6-methylpyridin-2-yl)-1H-imidazol-4-yl]-4H-

benzo[l,4]oxazin-3-one
o
DJLND\,N
H

] \>-—'au‘
H

2-tert -
Zi n38- o4
ron powd
|y 4854
mashing

et at
ﬁd t
Wi t1405%

1H 145VR
ony AR

S

l

~N

D13 (133mg, 0.3mmol) was dissolved in acetic acid (2ml). Iron powder (339mg, 6mmol) was
added and the mixture stirred vigorousty at 709C for 2h. On cooling, the mixture was filtered
through celite, washing with ethyl acetate. The solution was then evaporated to dryness and the
residue partitioned between aq. sodium bicarbinate and ethyl acetate. The organic phase was
dried over sodium sulfate, evaporated to dryness and the residue subjected to chromatography on
silica gel eluting with 5% methanol in in ethyl acetate to afford the title compound (73mg). 1§31
NMR (250 MHz; DMSO-do) Spectrum very broad due to restricted rotation on NMR timescale
$: 1.37 (9H, s), 2.49 (3H, 5), 4.57 (2H, 5), 6.80-7.31 and 7.63-7.57 (6H, m), 10.70 (1H, br.s),
11.80 (1H, br.s); m/z [ESMS]: 363.3 [M+H]™.

Example 167: 6-[2-tert-Butyl-5-(6-methylpyridin-2-yl)-1H-imidazol-4-y1]-4H-~

benzo[l,4]oxazine
0

SO
H I \>—Bu‘
R

|

N

Prepared from Example 166 according to the procedure of Example 21. 11 NMR (250 MHz;
DMSO-dé) Spectrum broad due to restricted rotation on NMR timescale &: 1.33 (9H, s), 2.43
(3H, s), 3.25 {2H, 1), 4.10 (2H, 1), 6.80-6.45 (3H, m), 7.00 {1H, d), 7.09 (11, d}, 7.50-7.41 (1H,
m), NHs not observed; m/z [ESMS}: 349.3 [M+H]T.

Example 168: 6-[2-tert-Butyl-5-(6-methyl-pyridin-2-yl}-1H-imid azol-4-yl]-quinoline
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benzo[ 1, 4j oxazi ne Prepared from Exanple 166 according to thelpraggegyre of -
Exanple 21. 1H NWR (250 WHz; DMBSO d6) Spectrum broad due to restricted
rotati on OMORMR7é nescale S: 1.33 (9H, s), 2.43 20 (3H, s),rCr/a®oiBé3st),
4.10 (21-L t), 6.80-6.45 (3H m, 7.00 (11-1x, d), 7.09 (1H, d), 7.50-7.41 "
(1H, m, NHs not observed; mz [ESM5]: 349.3 [ M+tH] +. Exanpl e 168:
6-[2-tent-Buty[-S-(6-nnethyl-pyridi )-1H i m dazol-4-yl]-quinolir<e -31
?9AUG1004 WD 01162756 PCTI GBOL100%3 ajed from

1- (6- et hyl - pyri di n-2-yi ) -2- qui nol i n- 6-yl -Jetthase- 1, 2- di one 1-oxine
(prepared according to the route out d En Schene 1). 1H NWVR (250 NH4
CDC13) 6: 1.41 (9H, s), 2.37 (311, sk =%.93 (I H d, J = 7.5 Hz), 721 (1H,
d J =8 Hz), 7.38-7.41(2H, m, 7.92(1131, dd, 3 =9 5 and 2 Hz), 8.08 (111,
d, J = 9 Hekpar®y 465 9-&E Lrilih o3 881 (1] ) 1 2 44 brs)., mz
T v 1 S R R oo e
conpounds BT FHE P HYSRTF 8 Bebeedds § i(??%] D@3} &1 1 Hvi0Hy$)ad 33y s:
Met hod f or GEy 8k 6:33 (W dAl ® 3.5 HNakd PHod gitos Menti38+7.4f(2Emy 3. BeELad, 1=9

Fl ash- F at ami EEN.08 {161, 3cT P ERj B. 1668 B8 (QBRNGE 43v8.P1 Q8L tn)nd 4400 6! eu/kiter ..

of 0.1 m{@l"'}?@%.@.fﬂﬁ-&@ar bonate (pH 7.6), containing 150 nanograns of the -
fusion protein glutathi on-S- transferase-smd3/ 100 mcro liter of coating

buffer. Plates were covered and incubated at room 15 tenperature for 10-24
hours. ThehiolagicahDataes were washed 2 times with 200 micro liter of coating

buffer (0.1 nol T sickdgica ot dfGRabRpodidd ofdhk @WRSidnGnA Ye 28de¥sel @king tie hour s.
For thg) phRaphapktald.on reaction each well received 90 mcroliter

containin [ 171 ool ar S buffer 7.4); 5 mllimlarwd?2; 1

millimol a?lv%agff o %@5%%&?@%’?% %fsmé?'m cronol ar guanosi ne

tri phosphate; 0B®BiqFlahoPlaes (MY Ligaeigses) atorested by pvetting pAdeydratiter oREN Li f e

Sci ences) mokdr sbafimnbinaysmrepH7.6, dotiindiy 10QagdgRarkd ofghd fusibi piein Blutathion-S-

t r ansf er asgaydferdsdlGmiisl R0 HibR 11638 cibin B&fég! BARS &%@g}e@ Epbalial rdopf<S) -
add mé\ S. In |b|{or_s of

Backgraund,__counts asured by not | n
ALKS V\IICES'I:j e teel\]}g?rﬁua'{feefa},\ﬁ(g?%_ E‘Z‘F_%r eR P IE e W‘%gfl? e Iifsr of epating
presence ofHipaf0-omslar insinen higarbonafe) prdsaligaved to sindryfan2fhewss. 3 hours at 30C.
After incubati ofertieephasgayyldioh fertiarac enld eeivey dGmftroltdricomtamirg 05 t he
vel | s hwer emmbl&ebré%sé Hﬁ?zr\@ghﬂﬁ @Qnig}nﬁ‘éliﬂ!mg%;rP Qiniﬁmlatﬁr ffhd:i%k Rlifimoigdi ;Jm ;
pyrop osph@{hﬁﬂ!g-i p ed, saline. “The.la SN_wassASplrate
and blotte ‘BBE te ! IB%%S}% %%éfiﬁ etﬁlpﬁ?: ga ﬁtF’eOdP %?%Egg\éﬁﬁ?%m?o f&%ﬂ?‘q’.me
FI uor escen %?ﬁ”é‘b&%f)& KPHESEs) Brh G Rpnpgrany ofbpiurien protsim ebelutathion.S-
f | uor esceriransferpagat thetd-termial erabyif ¢hedumese domain oHALED (GETHALII)D Backgraund
i ncubat ed dongte WeRrméaSuree B¢ hotlaBdin FREYESTUIAT XS0 WhHibiki SFALKSIREre @RMdAtEA BPS SuUCh
that in tReRR#RHYRe activity of the enzyme in the presence of various compounds. Plates were
incubated for 3 hours at 30°C. After incubation the assay buffer was removed by aspiration and
25  the wells were washed 3 times with 200 microfiter cold 10 millimolar sodium pyrophosphate in
phosphate buffered saline. The last wash was aspirated and blotted plate dry. Plate was then
counted on a Packard TopCount.

Flucrescence Anisotropy Kinase Binding Assay

30 The kinase enzyme, fluorescent ligand and a variable concentration of test compound are
incubated together to reach thermodynamic equilibrium under conditions such that in the absence
of test compound the fluorescent ligand is significantly (>50%) enzyme bound and in the
presence of a sufficient concentration (>10x Kj) of a potent inhibitor the anisotropy of the
unbound fiuorescent ligand is measurably different from the bound value.

35 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 {ower than the concentration of

kinase enzyme, and preferably less than half the kinase enzyme concentration. A typical protocol
is:
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of test conpound the fluorescent ligand is si gnlflcantly (>50/ n{' ez f
" bound and in the presence of a sufficient concentration (>I1 [5(@ of a
pot ent i nWiOKiLt6a736t he ani sotropy of the unbound fl uorescenpCriGpandoize
nmeasurably different fromthe bound value. 35 The concentration of kinase
enzynme should preferably be> 1 x K The concentration of fluorescent

| i gand requi remmmdemﬁon@dmdasfmmaﬁ@mﬂ 50504 Heped, 410€.5, 1 mM
fl uoresce@mlmbqqc%w ;Eg%qﬁp[gbes he concentration used nust be
| on

| ower than the nt f at se enzyme, and preferably |ess than
hal f the kinas PHASE A typical protocol is: | -32 WO
01162756 1 9 A@@%@@thmwcw@mt@g 7@ Al conponents dissolved in Buffer
of final conpodlesticomphthdredhdeiiton: MHnis Slo0 MM CHAPS, 1 nM DTF, 10 mv
MIC12 2. 5% DMShionfibkSiEndiRd SPIAG

ol AThA il in £ e oy o TS R Bl

concentrat i M5 Test

Conponent émii?ln@ﬂ%lg?’éra“?aﬁh sgﬁgﬁi‘sﬁal volume in LJL HE 384 type B bI ack
mcrotitre pl atfduoreseance andsplropy tsed inhiehasmestt (5- 30 mins) Fl uor escence

ani sot r opyefieiidns: n mL—&sa;uaﬁbnmnEnﬁﬂfaﬁhmem&mﬂﬂmg di ssoci ati on constant
for impli bitor bindi | fluorescent |igand

bi ndi Eg The fl o es ;31(?53 iz ;rf t%rfﬁgrﬁéﬂﬁé%ﬂ&b&gﬁﬁnd uN which is
derived from 5- %e%?ﬁﬁ‘tﬁ’éﬁ‘gﬁﬁ ;ffsilé RS CBIEING i n- 4- y| - 1H- | m dazol -4-yl]-2-
chl or ophenol and rhodam ne greemy 15 Inhibition of Matrix Markers: Northern
Bl ot Protocol Data confirmng a Hl n the enzyme assay was obtained as
follows. A498 renal epithelial ilnoad sell | Lnes were obtained from ATCC
and grown in EMEM nedi um suppl nted with y1Q0f a fetal calf serum
penicillin (5 units/m) and sfreptonycin 20=(5Hrhl): A498 cells were
grown to near confluence in 100mm di shes, sery a'?“ved for 24 hours,
pre-treated with conpounds for 4 hours foll m‘

poby a | Ong/m. addltlon of
TGF- bet al (R&D Syst em; Inc., M nneapol S Cells were exposed to

TGF-beta! for Ll Xt ted,.b
phenol/chlglroforn] % on%( om:zyns ylp gfaé’@ﬁdmlfgg%i“mqagﬂl“q’y]]"z'
chilorophe au odamme green.

15
Inhibition of Matrix Markers: Northern Blot Protocol
Data confirming activity in the enzyme assay was obtained as follows.
A498 renal epithelial carcinoma cell lines were obtained from ATCC and grown in
EMEM medium supplemented with 10% fetal calf serum, penicillin (5 vnits/ml) and streptomycin
20 (Sng/ml). A498 cells were grown to near confluence in 100mm dishes, serum-starved for 24
hours, pre-treated with compounds for 4 hours followed by a 10ng/mi addition of TGF-betal
(R&D Systems, Inc., Minneapolis MN). Cells were exposed to TGF-betal for 24 hours. Cellular
RNA was extracted by acid phenol/chloroform extraction (Chomczynski and Sacchi, 1987). Ten
! micrograms of total RNA were resolved by agarose gel electrophoresis and transferred to nylon
25  membrane (GeneScreen, NEN Life Sciences, Boston MA). Membranes were probed with 32P-
labeled cDNA probes (Stratagene, La Jolla, CA) for fibronectin mRNA. Membranes were
exposed to phosphorimaging plates and bands were visualized and quantified with ImageQuant
software (Molecular Dynamics, Sunnyvale, CA).

30  Imhibition of Matrix Markers: Western Blot Protocol

Data confirming activity in the enzyme assay was obtained as foliows.

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 coid
phosphate buffered saline, then 500 microliter of 2X loading buffer was added to plate and cells

35  were scraped and collected in microcentrifuge tube. (2X loading buffer: 100 mM Tris-Cl, pH6.8,
4% sodium dodecy! sulfate, 0.2% bromophenol blue, 20% glycerol, 5% beta-mercapto-ethanol).



m crograns of total RNA were resol ved by agarose gel el ectrogggrﬁé' s and' -
transferred to nylon 25 nenbrane (GeneScreen, NEN Life Scien ,U ton
MA) . MenbMHP8E6378¢ e probed with 32P- Iabel ed cDNA probes ( ICTHGBOERZ36 La
Jolla, CA) for fbronectin nRNA. Menbranes were exposed to phosphori magi ng
pl ates and bands were visualized and quantified with | mageQuant software
(Mol ecul ar Célfsneste ty3ed Sunbvyavd vertexed) Sangfle Wik Holled foo N0 Rfinubdalt 2O %idWbIftkS 65
Veéstern Bl %dﬁm&%&ied b5y I(Ac t(Biédeé ah!i' fifte® assay was

obt ai ned as fol ar con u ce In flasks, starved
over ni ght and t#@%&ﬁ‘%ﬁeﬁ gf’laweé?ﬂa"é% b pse oembrage Y seeidtat 24
or 48 hour§owgqunbé@pmbloakqdva@ehtUMS%mnwémmdk bufhpsphete bufier sakine t hen
500 ni & ol (PBS) and 0.85¢% I ToRdi-00 attdeefres BARfRETREshEOWIH PRI T a6 xﬁéﬁlﬂr&lé@ev@r e

scraped ange f I i 100 MM
Tris-d, pggﬂgud%ﬁ‘%s dﬁﬂmc ﬁ@?@hﬂgﬁ% FronHl? A))?{? Rnggﬁ%g PH%'F; 20%
glycerol , 5on/B&E %B‘fﬁ'ase‘f‘ SS@“ ‘;g%d b bowsat gemdersegsature.
PCT/ GBI / obnaléy, esigral Wﬁéﬁ@uﬂmmﬁﬁ%t?@vdﬂ&m AdrsghaGanpl e was boi |l ed for
(10 m nutes. 20 ﬁh@mﬂlpommmﬁs msmh%exmﬂlylsﬁw@dgﬂmd Recép tEP/ﬁ@ﬂlamcal Eddigym de gel
Bi o iepated proteins in gel were F
t ranmrzﬁéﬂ%m%?&olg%ﬁ %‘én%?g{]%quﬂgem dry blotting. Menbrane was
bl ocked overnight with 5% povvdered m |k in phosphate buffer saline 5 (PBS)
and 0.05% Tween-20 at 4 degrees C. After 3 washes wi th PBS/ Tween nenbranes
were incubated with primary anti body for 4 hours at room tenperature.
After three washes wth PBS/ Tween nenbrane was i ncubated with secondary
anti body for 1 hour at roomtenperature. Finally, a signal was visualized
with ECL detection kit from Arersham The conpounds of this invention
general ly show ALKS receptor nodul ator activity 10 having |IC50 values in
the range of 0.0001 to 10 pM 1 9 AUG 2004 Clains 1. A conpound of
formula (1) or a pharnaceutically acceptable salt thereof: 1 .) x2 R3 m
wherein Rl is naphthyl, anthracenyl, or phenyl optionally substituted with
one or nore substituents selected fromthe group consisting of halo,
CL_6al koxy Cl 6al kyl thio, Cl_6allyl, Cl- 6haloalkyl, 0-(CH),,,-Ph,
S-(CH),, - cyano, phenyl, and CO, R wherein Ris hydrogen or C -
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6al kyl and mis 0-3; or R is phenyl or pyridyl fused with an aromatic or
non-aromatic cyclic ring of 5-7 nenbers wherein said cyclic ring
optionally contains up to three heteroatons, independently selected from
N, O and S, and is optionally substituted by =0; R2 represdn ﬁuﬂ'l)ug{ogen
Cl. 6al kyl , C1. 6al koxy, phenyl, Cl1_6hal oal kyl, halo, NHS, NH C al kyl or
NH(CH, )"-Ph wherein nis 0-3; wherein Rz is positioned ortho to the

ni trogemrpfsthe pyridyl ring; R3 represents Cl-6al kyl, -(CH2)p-CN,

- (CH2) p-000H, -(CH2)p-CONHRARSI -(CH,)pCOR, -(CH,)q(OR6)2, -(CH )pOR

CH2 CH=CH- CN, - 2) 9- 2H - HRR5
gCHzg pNHCO??Aé‘?mQ‘T"@&% %&@%ﬁ‘a@%%‘&\%@ %Cge agr?}__cl Sgrfltﬂ'%gg wur | incr Ph nr C

all Rrl R6 is Cl-6alkyl; R7 is Cl-7alkyl, or optionally substituted aryl,
heteroaryl, aryl Cl-6al kyl or heter& . Galkyl; Rs and RO are

i ndependent|y sel ected from hydrogen, i 5 I, aryI and aryl G -6al kyl; p
is 0-4, gis 1-4; one of X1 and Xz is § d the other is NRla; and R10 is
hydrogen, Cl1-6al kyl, or C3-7cycl | ; “provided that the conpound is not:
) 2-[5-(2- nethylphenyl) 2- prop i m dazol -4-yl]pyridine, ii)

, 1-di net hyl et hyl ) - 5- (4- Yphenyl ) - 1Hi mi dazol - 4-yl ] pyri di ne,

[

[

2-(1, 1-di net hyl et hyl) - Rjphenyl - 1H-i m dazol - 4-yl | pyri di ne, iv)

5-di chl orophenyl) - 2- et hyI 1H i m dazol -4-yl ] pyridine, v) 2-[5

met hyl phenyl ) - 2-net hyl -1 H i nillazol - 4- yl ] pyridine, vi)

5- di Mehdryingih et attrgdenylibr pienid 2pionalyAubgyedv i one Grimoye

% %tﬂ&k@ie%@mmﬁ@g@m Jb(ﬂmktlﬂglolﬁhﬂa,mi‘%gaiy] “%lelt;]ylmmé:é:almua) )
S PRI ¥ oB&h or ;X

1 @*ﬂ@ )é%§(§ R hé?tha eiklrl K BoR

Po
-dsaﬂwﬂﬁwfp 9l oF 1 21scpgr:rbvag§é{pm§ “ﬁf’Tﬂ‘%ﬁMﬁ%ﬂ%c li‘plyﬂ“]”&mﬁﬁ CH%(I} ralg35 19
AUG 200405@ ¥ ri2erpes (Betsindiaivesy tlpyingtoptigally coniaies - tqﬂﬂzfih?r 1 4-y| ] pyri di ne,
or Xii) inde endently selected from N, O and S, and is optionally substituted by =0,
2-[5-(3, 5-di gy ROED ool J]Q}i)/(fr,%lﬂaﬂy, {;ﬂe%lﬂnt%z{@ilkﬁ bebd, pRL MiE, 2. A

d a tituted
Smorﬁogzesaglgvcg%?@%ﬂb@}W‘E‘iﬁ@ﬂ?év@g@ﬁ%‘b ?‘F‘B e b oIt B LT,

G . 6al kowyridyCringal kyl t hi o, and cyano; R, is phenyl or pyridyl fused
Wi th an ar omagi eepedsedto0r @n@ne(tm)p@tL(lezmammf-(@iﬂp-@@ﬂﬁ&%. wherei n said
cyclic ri @ %Ebk?”@iﬁ Y, (GRH] aChs), OR,, teu ucee-dret BT 9eHgpeH=-CHdepandent | y

sel ected oMy CH-CONHR.Rs, CHy)NHCOR; or (CHy);NRsRs;

R, and B;are independently hydrogen or C,ealloyl;

Rs is Crsalkyl;
R, is C,_salkyl, or optionally substituted aryl, heteroaryl, arylC,.¢alkyl or heteroarylC,.

, 5

I~ 1 =1

(1
2-
(3
- di
-(3,
- (3,
(3
(3

! I\JNI\)I\)' NT N~

alkyl;

- R; and R, are independently selected from hydrogen, C,alkyl, aryl and arylC,.salkyl;
pis 0-4;
qis 1-4;
one of X, and X, is N and the other is NRq; and
R,, is hydrogen, C,.salkyl, or C;cycloalkyl;
provided that the compound is not:
1 2-[5-(2-methylphenyl)-2-propyl-1 H-imidazol-4-yl]pyridine,
i) 2-[2-(1,1-dimethylethyl)-5 -(4-methoxyphenyl)-1H-imidazol-4-yl]pyridine,
iti} 2-[2-(1,1-dimethylethyl)-5-phenyl-1 H-imidazol-4-yl]pyridine,
v) 2-[5-(3,5-dichlorophcnyl)-2-mcthyl—1H-imidazol—4-y1]py1‘idine,
v) 2-[5-(3,5-dimethylphenyl)-2-methyl-1 H-imidazol-4-yl]pyridine,
vi) 2-[5 -(3,5—dimethylphenyl)-z-ethyl—1H-imidazol-4—yl]pyridine,
vii) 2-[5-(3,5—dimethylphenyl)-z-amino-1H—imidazol-4-yl]pyridine,
vili)  2-[5-(3,5-dimethylphenyl)-2-isopropyl-1 H-irnidazol-4-yl]pyridine,
1X) 2-[5-(3,5-dimethylphenyl)-2-propyl-1 H-imidazol-4-yl|pyridine,
X) 2-[5-(3,5-dimethylphenyl)-2-carboxamide-1 H-imidazol-4-y!]pyridine,
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N, O and S, and is optionally substituted by =0. 3. A conpound according to
any one of the preceding clains wherein R3 is Cl.6 al kyl or (CH2) PNHCOR7
wherein R7 is C,.7alkyl, or optionally substituted aryl, heteroaryl
aryl C, -6al kyl or heteroaryl C 4al kyl. 4. A conpound accord|h§!H52ﬁMy one of
the preceding clains wherein RLOis hydrogen. 5. A conpound according to
claim1l as defined in any one of Exanples 1 to 71, or a pharmaceutically

accept abl e sak}) theqsqjsdﬁnaﬁprQymaQ@Mﬁ¢gahmagmpmgipﬁﬁnﬁpgmprising a
Comesng Sosok 100 SR A Rl e R RSHADOLE| AU bl o

provi sos iv) Xil), tica efeof, and a
phar maceutical |y acceptable carrier or dlluent 7. The use of a conpound
accor di ng. t o amprpendofccetiag tecldim bwhsreib B isphtdyd optiqoalyiubgiuted with oneeri ), or
a phar magpiH dusainlets3cEQRd ﬁ\&h%eﬁim p dohedtRebf hdl®) O, hekdmrufAciti& 184 cno;

medi Ca”enrgkhl? he#g[ or ﬁgnaﬁ f&éeg% aHSFﬁcné & r%hgfo%l.ﬁu@%%cg% IH%Y%W%%@W' 5. 8.

The use 0 W t hout
provi sos™ 7rﬁle1éald>sv<fl)° rm@ropamaHéF?fﬁ%wﬂ te&rrﬁheaeé%aéﬁwsawﬁépeg%wly pHEtEFOm | t he
manuf act if; © apfl Spandedemmnehtsubsituted byed®.i ng a di sease sel ected from chronic
renal disease, acute renal disease, wound healing, arthritis

ost eopor gsi s, kaoq%sxrbad%a?&a%g 1o SYMEBE bV BB Lol Lvusrsmpg% J: Jférorders

corneal wounds rcn ncti on,
A zhei mefCRIATHGRR whersip BnSC it ¢riobiinaly %Hbﬁétf”ﬁgé‘lyguh‘étg'i"%"y ﬁ@? rBHET and
sub-dernﬁﬂmadhéémﬁnd any dlsease wherein fibrosis is a major conponent,
and restenosis. 9. The use of a conpound according to any one of clains 1

to 5, buy th% 9&%@ g)m ng on?bfgnﬁglgfzedﬂ:#&l;:a?&?@ﬁ&& gdrag&lept abl e

salt thereof, the manuf act ur I ca INg matrix
formation in nannals to. A conpound according to any one of claims 1 to 5,
but withéut prespmpednd agpordmee ¢13im bis defingshin pppenef Eszmiles biedéptrabl e sal t

t her eof , phettmatthtically accepmble GaANBREOL.

6. A pharmaceutical composition comprising a compound accotding to any one of the
preceding claims, but without provisos iv) to xii), or a pharmaceutically acceptable salt thereof,
and a pharmaceutically acceptable carrier or diluent.

7. The use of a compound according to any one of claims | to 5, but without provisos i) to
xii), or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for in
inhibiting the TGF-8 signaling pathway in mammals.

8. The use of a compound according to any one of claims 1 to 5, but without provisos i) to
xii), or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treating a disease selected from chronic renal disease, acute renal disease, wound healing,
arthritis, osteoporosis, kidney disease, congestive heart failure, ocular disorders, corneal wounds,
diabetic nephropathy, impaived neurological function, Alzheimer's disease, trophic conditions,
atherosclerosis, peritoneal and sub-dermal adhesion, any disease wherein fibrosis is a major
component, and restenosis.

9. The use of a compound according to any one of claims 1 to 5, but without provisos i) to
xii), or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
inhibiting matrix formation in mammals.

10. A compound according to any one of claims [ to 5, but without provisos 1v) to xii}, or a
pharmaceutically acceptable salt thereof, for use as a medicament
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