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to bri n%B%EG |l evel s to within the nornmal, non-diabetic range and since
rai sed (and gl ycHbAlc) levels are ri sk factors for both rmacro-
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20 Since current oral, anti-diabetic therapies fail to bring FPG levels to within the normal,
non-diabetic range and since raised FPG (and glycHbAc) levels are risk factors for both
macro- (Charles, M.A. et al (1996) Lancet 348, 1657-1658; Coutinho, M. et al (1999)
Diabetes Care 22; 233-240; Shaw, J.E. et al (2000) Diabetes Care 23, 34-39) and
micro-vascular disease (DCCT Research Group (1993) New. Eng. J. Med. 329; 977-986); the
25 reduction and normalisation of elevated FPG levels remains a treatment goal in type 2 DM.
It has been estimated that, after an overnight fast, 74% of HGO was derived from
glycogenolysis with the remainder derived from gluconeogenic precursors (Hellerstein et al
(1997) Am J Physiol, 272: E163). Glycogen phosphorylase is a key enzyme in the generation
by glycogenolysis of glucose-1-phosphate, and hence glucose in liver and also in other tissues
30 such as muscle and neuronal tissue.

Liver glycogen phosphorylase a activity is elevated in diabetic animal models

including the db/db mouse and the fa/fa rat (Aiston S et al (2000). Diabetalogia 43, 589-597).



i ncluding the db/db nouse and the fa/fa rat (Aiston S et al (2000).

Di abet al ogi a 43, 589-597). WD 03/074484 PCT/ GB03/00883 -2 Inhibition of
hepati ¢ gwgasgensphosphoryl ase wi t h chl oroi ndol e i nhi bi t oP€T(CHBMH1889 and
CP320626) has been shown to reduce both glucagon stinmnul ated gl ycogenol ysis
and glucose output in hepatocytes (Hogz;_er et al (1998) J Med Chem 41,

ol ucose concdbPsiFort eyl oRonciyfss Wi nfnis SRl BEPOTRS

ob/ ob M g dFB20626)Ngs béadhaBtio védube btk ERucagsmaimalsted gBicuginedysisandonsci ous
dogs with glucagon challenge in the absence and presence of_ anot her

gl yf:ogerglpﬁmg prEpyindepatopyieyiHagver qoal (12981blYled Shem 41h 3R34-BeMasinesid al
e ” . . .
o ueagor 9D IAS S9-S5 AN ALHRORHE pigsnkd SRS ELoRbTiA MLt Tha e,

3401, MeRRtddomatinet @bRIbAHdRBIobAAEe FSHEVih g tremhRATWIH khes®86mpduridel | owi ng a
gl ucagon chal |l enge were reduced significantly (Shiota et al, (1997), AmJ

Physi ol , 273tudigsn)conyieusdags modyalidagomphalieBeoin theabsgnessandtpressieafi on

possess gl ycogen phaospharyl.ase ..inhihQit Chil Vit nd accar din e
Expoct e PleE G EIFEB P AR Tt ey BT A0S Moy BB epRER GhiFbuth
resi st anggnts W MBR iXeleDMBEEikdiSatinigN@RIS GF. glhdaper O ie BEBpeil and Tgpélzac 15
i schaem a and obesity, particularly type di abet es. According to one

aspect odiahetes. v the preserogeé Bay 3400 ehapatie glyecosei auspit and arigrial pliso glucesarul a
1): Y N A (RL 0 (R4 NH (1).. i n: i |
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sel ect echf3r gggdhal o, nitro, cyano, hydroxy, carboxy, carbanoyl,
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diabetes, insulin resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac

15 ischaemia and obesity, particularly type 2 diabetes.

According to one aspect of the present invention there is provided a compound of

formula (1):

(1)
I H (R1)n

20 (R
1)
wherein:
A is phenylene or heteroarylene;
nis 0, 1 or 2;
25 mis O, 1 or2;
R' is independently selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl,
N-C,_jalkylcarbamoyl, N,N-(C;_salkyl),carbamoyl, sulphamoyl, N-C,;_salkylsulphamoyl,
N,N-(Ci.4alkyl);sulphamoyl, -S(O),Ci.4alkyl (Wherein b is 0,1,0r 2), Cy.salkyl, Cy.4alkenyl,



-3 C2_4al kynyl, C1_4al koxy, Cl1_4al kanoyl, Cl4al kanoyl oxy, hydroxyCl_4al kyl ,
quoronEthyI di fluoronethyl, trifluoronmethyl, trifluoronmethoxy; or, when
nis 2, WO 0BMNDIRL groups, together with the carbon at onsPafi/GBBO0SSRI ch

they are attached, may forma 4 to 7 nenbered ring, optionally containing
1 or 2 heteroatons 5 independently selegted fromO, S and N, and optionally
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Cl. 4al koxy, Cl1 4al kanoyl, carbanoyl, _7cycl oal kyl (optionally
substi tlmetb}’k/ﬁr@‘ldpsl or 2 hydroxy groups) cyano(Cl_ 4)al kyl, heterocycl yI
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or 3and uis 1 2; provided that the hydroxy group is not a 25
subst i t Uenilkynyl ﬁe4alk¢¥g'@ér%@ﬁlkam])’é,cent to the ring oxygen; or

10 rislor2;and

when ris 1 the group

(R%)m

is a substituent on carbon (2) and
when r is 2 (thereby forming a six membered ring) the same group is a substituent on carbon
15 (2) or on carbon (3);
Y is -NR’R® or -OR%;
R?and R? are independently selected from hydrogen, hydroxy, C;.4alkoxy, C;.4alkanoyl,
carbamoyl, C;_scycloalkyl (optionally substituted with 1 or 2 hydroxy groups), cyano(C;.
s)alkyl, heterocyclyl, aryl, C.4alkyl [optionally substituted by 1 or 2 R? groups], -COR®,
20 -SOuR® (wherein bis 0, 1 or 2) and

groups of the formulae B and B’:

(CH
OH O
\”>%(o|-| ’\/LM%LOH
(B) (B")

whereinyisOor 1,tis 0, 1, 2 or 3 and u is 1 or 2; provided that the hydroxy group is not a

25 substituent on the ring carbon adjacent to the ring oxygen; or



WO 03/ 074484 PCT/ GB03/00883 -4 wherein NR2R3 may forma 4 to 7 nenbered
saturated, partially saturated or unsaturated ring, optionally containing
1, 2 or 3waddioti4enal het eroat ons i ndependently sel ected fromdgo3Qossad S,
wherein any -CH2- may optionally be replaced by -C(=0-, and any N or S

at om may opti onal 'y be oxidised to forjnan N-oxide or SO or SO2 group
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(whereln 3), - (CH2)WCH(NROR 0) CO(NR9' R 0') (wherein wis 1, 2
or 3) lzﬁ%gy‘ﬂo’ﬁég‘%%io and R10' are independently sel ected from hydrogen,

hydr 01(‘5/ CJalldhbky3(0)OCpialloyinld, yalkarwst, iG]lAalkyﬂS@)bl (ohe2iRi B)Q, 1@2 24al kenyl ,
ool g 001 5 Bl i 01 7
het er ocy, ﬁ:étéﬁ)é)g lé‘ﬁ) ercmgls §) 22 )—6{%}‘&%@(&) b C{'@Vh@l%nfj‘ﬂ‘i"s (leoortﬁget her with

the nitrogen-t ey are attache 30 toget her

with t heCmall{yﬂﬂle))c(Cm)mlﬂtbeWHek‘@ycw@ ladrtQa,cItTé(d)HI(H{(m aC@=N Obe)HHaenber ed ring
where the I‘Inﬁ i S optlonall)&substltuted on carbon by 1 or 1% substituents
i ndependéfENyOBEYHE - ekl y Jr=N-OH)N(C, aalkyl),, -C(=N-OH)NHC; ¢cycloalkyl,

20 -C(=N-OH)N(C;.scycloalkyl),, -COCOOR®, -C(O)N(R’)(R'?%), -NHC(O)R’,
_C(O)NHSO4(C}.4alkyl), -NHSO,R’, R®)(R'®)NSO;-, -COCH,OR ", (R*)(R'*)N- and
-COOR’, -CH,0R’, -CH,COOR® , -CH,0COR’, -CH,CH(CO,R*)OH, ~CH,C(O)NR’R'’,
(CH,),CHINR’R')CO,R® (wherein w is 1, 2 or 3), -(CH,),CH(NR’R')CONR’R'")
(whereinwis 1,2 or 3);

25 R’,R”,R" and R'” are independently selected from hydrogen, hydroxy, C;_4alkyl
(optionally substituted by 1 or 2 R!%), C,.4alkenyl, C3.7cycloalkyl (optionally substituted by 1
or 2 hydroxy groups), cyano(C,.s)alkyl, trihaloalkyl, aryl, heterocyclyl, heterocyclyl(C;.4alkyl),
-C(=0)0O(C;.4)alkyl; or

R’ and R'? together with the nitrogen to which they are attached, and/or R” andR'"

30 together with the nitrogen to which they are attached, form a 4- to 6-membered ring where the

ring is optionally substituted on carbon by 1 or 2 substituents independently selected from

oxo, hydroxy, carboxy, halo, nitro, cyano, carbonyl, C;.4alkoxy and heterocyclyl; or the ring



oxo, hydroxy, carboxy, halo, nitro, cyano, carbonyl, Cl_4al koxy and

het erocyclyl; or the ring WO 03/074484 PCT/ GB03/00883 -5 may be optionally
substi t utwo oen7448w0 adj acent carbons by -O CH2-O to form acrcHBooskeet al
wherein one or both of the hydrogens of the -O CH2-O group may be repl aced
by a methyl; R13 is selected fromhalos trihalonmethyl, and Cl_4al koxy; R11

LS i ndependenthc.sfl SoLARIY SMYEGR9R Che 8L INER, RAG L XY Ge Bk

5 or a phat nace y accep e salt “or p ug“thereo anot

aspect, wheeirasenbothof &y hyaRogenhe vf e SOCHLOP gtbug nady Beaeplated Hyld methyl; (2) N
A (R)n H((R4) CPNrH m 10 (f?% wherein: A is phenyl ene or heteroaryl ene;
nis 0, 1 or B; insdlestayl framhalop tritpbomgiaylednd G4alkoxyindependent | y sel ect ed

f hyd hal it hyd Mole} b I,
N Qa4 ky ! ook bansSeeeki BB e SR SR, Rl LRI
N-Cl _4al i sHakRRRoBylly £bld sAdriord-HAsUthekamoy! , sul fino, sulfo,

Cl. 4al kyl, C2_4al kenyl', 4al kynyl, Cl 4al koxy, Cl_4al kanoyl ,

Cl_4al kanoyl oxy, N-(Cl _4al kyl)am no, N, N-(Cl _4al kyl) 2an no,

hydr oxyCl_4al kyl , .fl uor thyl  difluoronethyl, trifluoronethyl, 20
(1T uor ot HApoes MRS Dskar thyenigh BRI seshipind B RERUR: _ Corp) p +
)S 0 (OHX 0 (A) -CHCH(OH) (CH2) UCO2H (A") wherein x is 0O or 1, pis O,
1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a
substituent on the ring carbon adj ace8t to tMe ring oxygen;

@ (1)
NN (R,
NH ()
(R)m

10 1)
wherein:

A is phenylene or heteroarylene;
nis0,1or?2;
mis 0,1 or?2;

15 wherein R’ is independently selected from hydrogen, halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, N-C,_salkylcarbamoyl, N,N-(C;.salkyl),carbamoyl, sulphamoyl,
N-Cj.4alkylsulphamoyl, N,N-(C,_4alkyl),sulphamoyl, sulfino, sulfo, C;_salkyl, C, 4alkenyl,
Cz.4alkynyl, Cy_salkoxy, C.4alkanoyl, C;4alkanoyloxy, N-(C;4alkyl)amino,
N,N-(C,.4alkyl);amino, hydroxyC;_salkyl, fluoromethyl, difluoromethyl, trifluoromethyl,

20 trifluoromethoxy, C,.4alkoxy and
R'is of the formula A’ or A™:

—(CHy),

fﬁ( )s
0]
ﬁfe(OH)x
O (A%) -CH,CH(OH)(CH,),CO,H (A”)
wherein xisOor 1, pis 0, 1,2 or 3 and s is 1 or 2; provided that the hydroxy group is not a

substituent on the ring carbon adjacent to the ring oxygen;



WO 03/ 074484 PCT/ GB03/00883 -6 wherein R4 is independently selected from
hydr ogen, hal o, nitro, cyano, hydroxy, am no, carboxy, carbanmoyl, N-C

1 4al kyl caotamoiaB4 NN- ( Cl _4al kyl ) 2car banoyl , sul phanoyl, PCT/GB03/00883

N- Cl _4al kyl sul phanmoyl, N, N-(C 1_4al kyl ) 2sul phanmoyl, sulfino, sulfo,

Cl_4al kyl, C24al kenyl, C2_4al kynyl, Clg4al koxy, Cl 4a| kanoyl ,

L SR M %él%c%d@?rm% e Ko AR Sy pmine
trifl UOr@ﬁﬂﬁixfypdatbarhoyl,SNIjlgﬁlk?lcamﬁﬂloy\hB’UVJ(Cl @1@1)t2dmbagmcqmmulfﬁamkiylcw /" NH H
mis a substituent on carbon ﬁwand when r is 2 hereﬁg fornlng a Si X

nenber edViGirgkylspphamey, N]N)(Q;]IF@ l)z%ﬂrélawmbﬁ'iﬂfll]@’rﬁulfénct bif-pehkenyl, on

hycr ogerC PR RO, P Bty F5 TRt WG & CPEBEREERY ¥, °3 e ony

gr oupss pvax{Clediky)giminb ey didR§C e, iy, ﬂ!udwﬂémyy dgfnmunﬁethylemfaroﬁ)mabyl and
substituents on the sanme carbon), C5 7cycloal kyl (optionally substituted
with 1 ofiflronomeibaiyoxy groups provided that when there are 2 hydroxy groups
they are gt Su ent n_th same carbon), cyano(Cl_4)al kyl,

4- but anol gqr§ g&%vevh I |tge gllouﬁ oxot et r ahydr ot hi opyr anyl

1, 1- di oxot et r ahydr ot h| prranyl t et rahydr ot hi opyr anyl ,

fl uor onet hyl car bonyl, ||di fl uoromet hyl carbonyl, trifluoromnethyl carbonyl,
Cl_4al kyl [substi WGl or 2 R8 groups (provided that when there are 2
R8 groups th pstituents on the same carbon)], 20 COR8, -SObR8
(wherein b i 2) and groups of the formulae B and B: -(CH2)t O
(OH)y OFgl;% CHZCH(OH) (CH2) CO2H (B') whereiny is Oor 1, t is O, 1, 2 or
3 and u M or 2; provided that the hydroxy group is not a substituent on
the ring carbon ad acent tQ the ring ox wherein i s, 1 ndependent |
sel ect edSAsBPstHym Bf;é%rb("h raasiylheml%%l(tﬁm?pc@r%mgwo% mei%sred ring) the same

hydr Oﬂ%evgﬁlskaoﬂstltael% Oqlcgi%'ron)&)élroiﬁ C(M&))ﬁql_,,)an 4-yl, heterocyclyl (optionally

subst
Y is -NR’R? or -OR?;

R* and R are independently selected from hydrogen, hydroxy, C;.4alkyl (optionally
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are
not substituents on the same carbon), Cs.;cycloalkyl (optionally substituted with 1 or 2

15 hydroxy groups provided that when there are 2 hydroxy groups they are not substituents on the
same carbon), cyano(C,.4)alkyl, 4-butanolidyl, 5-pentanolidyl, 1-oxotetrahydrothiopyranyl,
1,1-dioxotetrahydrothiopyranyl, tetrahydrothiopyranyl, fluoromethylcarbonyl,
difluoromethylcarbonyl, trifluoromethylcarbonyl, C;_4alkyl [substituted by 1 or 2 R® groups
(provided that when there are 2 R? groups they are not substituents on the same carbon)], -

20 CORS, —SO‘,R8 (wherein b is 0, 1 or 2) and groups of the formulae B and B’:
—(CHy),

<O

o\[ﬁg
OH)

whereinyisQor1,tis0,1,2 or3 and uis 1 or 2; provided that the hydroxy group is not a

-CH,CH(OH)(CH,).CO,H (B’)

substituent on the ring carbon adjacent to the ring oxygen);
{wherein R® is independently selected from hydrogen, hydroxy, C;.salkoxyC;_salkoxy,
25 hydroxyCi.4alkoxy, 2,2-dimethyl-1,3-dioxolan-4-yl, heterocyclyl (optionally substituted on

carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitro, halo, cyano, hydroxy and



carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitro, halo,
cyano, hydroxy and WO 03/074484 PCT/ GB03/00883 -7 Cl1_4al kyl),

(het er ocywbyBpcus#al kyl (wherein the heterocyclyl is opti @aldBo3odsstituted
on carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitro,

hal o, cyano, hydroxy and Cl_4alkyl), ayl (optionally substituted by 1 or

1 %l e, SO Ly g gy Reera U Rpandy edibabl |
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o LB BH T ol )

- CH2 CGORfninodd) 0anij ({%\ﬂwmﬁsub‘sﬁﬁl’@ orfGHKrdERDY0) &R HJupsdeteceddfromihgdrbger, or
3); [wherein are_independently selected from hydroge hydr oxy,
Cl. 4al ky€1 43(1@|btl'i}’df0él}’l Rydsanyé&i 0@lkﬂdd$yd@xmﬁclz)aﬂgya%&9ncgmués 4)93in ded t hat

car bon) ey b IRGH G R ER CroaR e ER 0 A2l =G G

provi dedNtdEicMben there are 2 hydroxy groups they are not substituents 15

on the sane car bon; Cg4al keny anofCl_4) al kyl, 4-but anolj dyl,
5- pent arr@Hz@ﬁ(CleRdMRRe}, rGH: yQIRot(él)Gby)rl\hn OOKR and -CH,COOR?,

1, 1-dj ot 10 tetr d hi opyranyl, 2, 2-

di met L‘& ﬁﬁg(éﬁggg ﬁ?ﬁﬁﬂm 30%11?6 ?ﬁ}‘%‘&bs?o Had by 1 or 2
substituents g@leRSh Rﬁ ahd R arbdepdBntlfieldctod fhth ydiByeH, axroRAC GllkyR! kyl )
and Cl_4al kyl substituted by R13 (wherein R13 is selected from hydroxy,

Cl - 4al kdppnorwélw@nbwmbcyby 101 2 Aiitoxt gydups POVEEdshat s ticye agedhexdsoy d s 0,

(R (P RS ey, vk ot Syt h RS aine e to SES: By cotriompituns Gifed by

hyd I
o 2"8”2"‘?*‘@’” G Rae £ Che A1 11 ogen 10wy ch |

t hey &y eora'tht:aarhedarbom)l;rCéhalltemyBcy@@(@sﬁﬁkyleﬂ-butanghWie?-eemhmhdb’hQ OGE

Py oy, EapdEporary, Dl e Rregaio RS R AR ez
4al kyl arﬂxﬁf&thyﬁ*‘%(-&fbxé‘l% KWI)@gbﬁ%naHW savlted Bl 5102 séBlstiftRhisQ¥cted from
het erocyclyl,” CI_4al kano 1 4al kylS(O 1{CI 4)al kyl (wherein f is 0, 1

or 2), wd@@@ﬂro(mla)wmozym,l 4al((ﬂ) aq@mmbstlmm&mll (R") (R12) N-;
30 wherein R (w%e?e?r? R 1s se:alecte(i1 ?romegyldpoexc)i', 1 4a olx%' heterocyclyl, C;4alkanoyl,

20 Ci.4alkylS(O)q (wherein d is 0, 1 or 2)I, -N(OH)CHO, (R"")R'?)NCO-, R'")(R'*)NSO,-,
-COCH,0R" and (R')(R'*)N-;

{wherein R" and R'? are independently selected from hydrogen, C;_salkyl, C;.salkoxy,
hydroxyCi.salkyl, C;.4alkylS(O)e (Wherein e is 0, 1 or 2)}); and
R’ and R'® can together with the nitrogen to which they are attached form 4- to 6-

25 membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-C;.
salkylamino, N,N-(C;.salkyl),amino, carbonyl, sulfo, C;.4alkoxy, heterocyclyl, C,.4alkanoyl,
C1.4alkylS(O){(Cys)alkyl (wherein f is 0, 1 or 2), -N(OH)CHO, R'")(R'*)NCO-,
R'"RNSO,-, -COCH,0R", R'")R'*)N-;

30 wherein R'! and R'? are as defined above]l};
provided that when R' is of the formula A’ or A” then R*and R? do not contain a group of the

formula B or B’ and when R? or R? is of the formula B or B’ then R' does not contain a group



provi ded that when R is of the formula A or A" then R2 and R3 do not
contain a group of the fornmula B or B and when R2 or R3 is of the fornula
B or B twen3Ri448pbes not contain a group WO 03/074484 PCTPCBEB0GOEB3 -8 of
the formula A' or A" such that a conpound of fornula (1) can contain only
one of A, A", B and B ; or a pharmacegitically acceptable salt or in vivo
hydr ol ys rat £ It ] r t AS An
het er oar(;?/tﬁiéﬁfeo?ﬁ}hﬁ‘eA b(lr)}ie‘fﬂgge{kje1 e@ tezlltcg ni) OJ{;Hgﬂ1 nfi%rcl) gﬂgl?i r%)t &ﬁ%to %aﬁh%mg ?lgeeﬁ éi’ rllx ohe

ring mayBlgd Bet eroatons. Therefore, for exanple, the definition of Y (2)
(1) HA(R)n )r when Ais heteroaryl ene enconpasses the structures: Y Y Y
(2)'J3(1) (:2)eramhprmzoeuticlyaceprabdjasaly ar ipwvivrhydrofysable esterghgigof. 4 () r - N (
)r _ ()r N O10 It is to be understood that, where optional substitution
on al kyl or cycloal kyl groups in R3, RO and R10 (as defined hereinbefore
or her®i naf t e )s t3lbk Qin8erkidBd Had WXy ASiH Bsteidati@étes thebridpEteaalatonls jeiimpuengpal kyl
group, or one hydroxy substituent and a second substituent |inked by a

het er oat omA( fodhe pipariginenetirggy be heterpatomss & hergdorsufps examplpy the definitien of
substituents on the sanme carbon atom of the al kyl or cycloal kyl group. 15
I n anot her aspect, the invention relates, to conpounds of forrmula (1) as
her ei nabove defined or to a phar macewi ally acceptable salt. In another
aspect, the invention relates to cQnpothdsNG orrmula (1) as herei nabove
defined or to a pro-drug thereof. S able kBY, of pro-drugs of
compounds of fornula (1) 20 are iniVviy0 hyd+dl ysabl e esters of conpounds
of fornmula (1). Therefore in another aspect, the invention relates to
conpounds ‘Werf A ishgteroaryleng en¢Rippasses e aIUgEMeShed or to an i n-vivo

hydr ol ysabl e esten, thereof .

10 It is to be understood that, where optional substitution on alkyl or cycloalkyl groups in
R, R’ and R (as defined hereinbefore or hereinafter) allows two hydroxy substituents on
the alkyl or cycloalkyl group, or one hydroxy substituent and a second substituent linked
by a heteroatom (for example alkoxy), then these two substituents are not substituents on
the same carbon atom of the alkyl or cycloalkyl group.

15

In another aspect, the invention relates to compounds of formula (1) as hereinabove
defined or to a pharmaceutically acceptable salt.

In another aspect, the invention relates to compounds of formula (1) as hereinabove
defined or to a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (1)

20 are in-vivo hydrolysable esters of compounds of formula (1). Therefore in another aspect, the

invention relates to compounds of formula (1) as hereinabove defined or to an in-vivo
hydrolysable ester thereof.

It is to be understood that, insofar as certain of the compounds of formula (1) defined
above may exist in optically active or racemic forms by virtue of one or more asymmetric

25 carbon atoms, the invention includes in its definition any such optically active or racemic

form which possesses glycogen phosphorylase inhibition activity. The synthesis of optically



It is to be understood that, insofar as certain of the conpounds of fornula
(1) defined above nmay exist in optically active or racemc forns by virtue
of one orwomse7AsyMmetric 25 carbon atons, the invention ipaaiaEE®088E its
definition any such optically active or racemc formwhich possesses

gl ycogen phosphoryl ase inhibition activdty. The synthesis of optically WO
03/ 074484 .PCT/ 883. - ' forns. ' ard
techniq (&Y V%C{O”%g‘g*{# ?D% C%ﬁr‘eer% <t rgg Etlﬁ?é(%rd Eer(f gﬁ\ﬁ%dbo? %@?‘éﬁeﬁﬁ?‘&]&%‘g )éérrlr%fngﬂﬂy

synt hesi the hift Ofdt efinslabl gyrakdsiseors bafiddlIIfAcHvd Qirtiaf Snabdriayortygedoliticarofal  a
racemc form Simlarly, the above-nentioned activi t{p may be eval uat ed
usi ng t haceigferar Similaslyr e abgvermentitingd aetiviefasy kee valpardrusingghe gandasd \ ¢ hj n

the present jinventi.on ifc| e derstood that a conpound of the formula
(1) orslgb%rgﬁofyﬂ%glg}lg%ﬁsr%rfg{ﬁ%i% ffl{lé&?eﬁ'e phenonenon of tautonerism and that

the foymul ae Wit MEPresvitliiVantibiitss BARGINIeSI0dARatQBDpRPHESHEHE fafula ane of
the possible tautoneric forns. It is to be wunderstood that the invention
enconpasyassalfthereefunanexhibit the phenamenhn phtnuipmerismeandshs dhmtorpnlas drawiRgsi t i on
activity and is not.to be limte rely.to any,one_taut ricqf.orm 10

i 11 sed s PR eBemErePiodlioNBeTeps W AR RIE bREr RE iRl i <
speci fi caideRbbodanat theRVERRIM enBfthYasedieany tadtbifeOfsinbl A ch Rak gl?@i’gbﬁ? forms and
it is to be understood that the specification enconpasses all possible

t aut onerphosplorytssechhibliongstipisytdsis apigrbednitgdmerelyith @sp onofagwmgRicdam ¢ has

b ible to. hj cal | in. . It i | to. : d that
cor talth BURpORis B b Roaama 5 Birbuiesrdefd B i SretliGh 8B,
sol vat edeg@sdife bhlyhe WP aR! poadiBR t5iR6MEriSHEmMs afd itfidfo X @BIsRodiNArd ed forms.
It is to be undérstood that the invention enconpasses all such sol vated

f or s whipetifibation egcgmpgpses allpossipledaytbmedc Forisioif theorpmpounds drgwninpt just al so t o

b der st t hat . t ai ounds, of the.f I 1 hi bi t
pol yor BAPPramhEAat herigen By BnahebrtselkB¥Eh clch for e i ch

possess gl yCOogaMhiscAd RIAAARRELY kRS Certdibdthpdudas BEthe YoinYula (AndkARRAEreof |
I nvention relates to the conpounds of formula (1) as hereinbefore defined

as welj s ekt inseleidd s wdlbasamfolv8ad fambsnchusse farex pnpleneksaed fams. It is to
conposi tions will be  pharnmaceuticall cceptabl e salts, .Qut other salts
oy be. o apd RS Bt GH BotHS STCoRh suteed Bt ginich B EYSRed hei
phar mac eyl MsAnhBRiqalgvedl ts. Pharmaceutically 25 acceptable salts of
the i nv%%@?r%ésyﬁ gi%r exgrrﬁ%, I ncl ude acid addition salts of the

conpounds of I oraikd ta belnderstobé that odyediocempamids efithetiomiulale nsayfexhibitent | y
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20 phosphorylase inhibition activity.

The present invention relates to the compounds of formula (1) as hereinbefore
defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be
pharmaceutically acceptable salts, but other salts may be useful in the production of the
compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically

25 acceptable salts of the invention may, for example, include acid addition salts of the
compounds of formula (1) as hereinbefore defined which are sufficiently basic to form such
salts. Such acid addition salts include for example salts with inorganic or organic acids
affording pharmaceutically acceptable anions such as with hydrogen halides (especially
hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with

30 sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. Suitable salts
include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates,
alkylsulphonates, arylsulphonates, acetates, benzoates, citrates, maleates, fumarates,

succinates, lactates and tartrates. In addition where the compounds of formula (1) are



af fordi ng pharnmaceutically acceptabl e anions such as with hydrogen halides
(especially hydrochloric or hydrobrom c acid of which hydrochloric acid is
parti cul awby3jpr&aBerred) or with 30 sul phuric or phosphori @ecaairb3/oes3w t h
trifluoroacetic, citric or maleic acid. Suitable salts include

hydrochl ori des, hydrobroni des, phosphatgs, sul phates, hydrogen sul phates,

| kyl sul . | ph b it . mal ,
Funar at oG B Sa B RRBLE ochiple S pad SO T Jrip il lBs IR ™ °°

conpou nd@rﬁéﬁic baveradlich ffordeh phiAB&1tR LU e hialle CBOGH. 001&BIalts Wih $ndrfdntd ent | y

acidic, pharmaceutically acceptable salts may be formed with an inorganic
or or gaeTgenibheses inclusk forf §xampic an alkali maabsalt, sedhl ap agodiam epasassigm ¥, aSuch

sal b suitheted S B S bR AsBie B et s b FRERuR R AR 't
such as &afich 44 With Hﬁﬂﬂ@ﬁﬁiHéﬂcﬁﬁEﬂlylaﬁﬂne@m&h?‘m@,bipé_f-idfn‘é,rm_érpmsﬂﬁ@bxe a

salt wth nethylam ne, dinmethylamne, trinethylam ne, piperidine,
mor phol i me-(&+hydioxyethylantigelr ox yet hyl ) ani ne. The conpounds of the invention

b dm ni st din,t f f - drug, whi .S br.ok inth
naran or - ani o asgtpupds of e Ry insBabhe MR ne Fm SR P ieRay be
used t0 RlytdKen Aowh TR IHRMRINTANADr RIS 68dy RN DA chpsuRaCE hdiatéftion! %ﬂo@n@f the

parent 10 conpound and can be formed when the parent conpound contains a
sui t abl emgy baipsedito altertys improan thegtiysinalzad/ob phateraceldnétieprotily df shewpaseryr odr ug.
Exampl es of pro-dru include in- vivo hydrol ysable esters of a conpound of
the | LQ%?&H?H?H“@Pﬂ%C%%fﬁae%CﬂWP%thy?%BE%ﬁ%‘Pé cenipns atng?bj%gr'ou%?ﬁ ous fornms
of prodrygsi@lm iV Ehni R deR9atdeli to fdthn £3r8dME e Exa@Bles bPpR) diBSindRidetn-

Pr odr ugs, e(ljtited 5y H.n Bundggared,O(EI sa?\?i er,k 1385 egndpl\/bﬁhﬁgds in

Enzynol ogye hiidrblysatile egters 809 c@@pouneldif ttisclinigntién onagphiermacenticllly-a¢ gaptatéandadt
Press, 1985); b) A Textbook of Drug Design and Devel opnent, edited by

Kr ogsgaa 8Phr sen and H, Bundgaard, Chapter 5 "Design and Application of

Prodrugs”, byykioBadead foRugdda 1hdin i @94 for eardletheeBundgaar d, Advanced
Drug Delivery Re({/u?ews, 8,pqc:)L- 3% (1992)r;nd) H.)é)tﬂnd%a%er,eeet al ., Journal of

Phar mifea)t i caDestg efiRredrugs, 2dit28by H1B88&Jgaamn (Els@jerNI 986 key Methetdsan . , Chem
Pharm Bul | , 32, 692 (1984). An in viv drol ysabl e ester_of mpound of
f or mul a EngymaeayaVal-Ag E:é‘%oﬁb%???’ ‘Eﬂ"ted%%%‘r‘@%e alo{ﬁacaﬁgr}“cf%Fssei‘%éﬁ& e. A
phar maceut i caj | L ehbhonent lQAYELSY KiodsBSard RUfBRad ani nal
body toe%r Odu%ﬁ,z@@%gﬁ%ﬁ%geggs?%f%r}d’lg&% coho .n’c Qy éSE 4

H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard p. 113-191

(1991);

20 c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and

e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).

An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or
25 hydroxy group is, for example. A pharmaceutically acceptable ester which is cleaved in the
human or animal body to produce the parent acid or alcohol.

Suitable pharmaceutically acceptable esters for carboxy include Cj.salkoxymethyl
esters for example methoxymethyl, C,.¢alkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters, Cs gcycloalkoxycarbonyloxyC;.salkyl esters for example

30 1-cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
5-methyl-1,3-dioxolen-2-onylmethyl; and C;.¢alkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of

this invention.



Sui t abl e pharmaceutically acceptable esters for carboxy include

Cl. 6al koxynet hyl esters for exanple nethoxynethyl, Cl_6al kanoyl oxynet hyl
esters fowoasamaBe pival oyl oxynmet hyl, phthalidyl esters, PCT/GB03/00883
C3_8cycl oal koxycar bonyl oxyd _6al kyl esters for exanple 30
1-cyc|ohexylcarbonyloxyethyl' 1, 3-di oxglhen-2-onyl met hyl esters for exanple

o methy| - 1. 3 gliguRl sy ﬂﬁé@g@t%@{&t&}f& R SATRALANKE LML B8 or

for exanple and ma car boxy

group i nastph@spharRdén@iding Phésphonagiidit @ychc\meess/aﬁawmga]kmraaiiBB -11
Sui t abl e harnaceutlcallé acceptabl e esters for hydroxy include inorganic

esters sighed @mg@no@qo\hmc a&gf@pg of th«mnwmortgdmhmwfdhaﬁst@r treakderndo gbeer s)

d a- I h I h f.th
vt e e GRER oS s SEf PRy SRRl F b ol Re By R a%&%;dt °
group/ §. 2§>8%HBI1 Brdtf oGN] eI 1B bBirl 163 HAROREMONYTTLHNNY

2, 2- di met’hyl pr opi onyI oxyrret hoxy. A selection of 1n-vivo hydrol ysagl e ester
f or ni ng f@r byxﬁrexy fnorudhﬂiﬂmllyanouh fercaaGlel aoetlyk dauady]; phenylacegyipdubstitoety| ;

G ol iSRG e g cepRd i eivedkef o Grestefti for gxample
et hoxycagtp&%;g?ﬂﬁ])@ﬁh (}:z?_i_k}ﬁg'm FhAAARY V- @D%N)Qlﬁyraﬁﬁ%eth 1)-N-

-4) al kyl am kKyl"car banoyl Yo gi ve car barrat es);

-(C1- 4(XaI4Br2y1k)dmrbmm3ét(ty>l gienchrioamdses)ydi € €4 y)alky]zﬁmﬁxmml @sd ozirboxyagetyl.
bsti t t ] t hyl , 1
Z;’afk' BRIy e R o PO IoRGH) kR GHEH PSR R (o or
p' peraz'ﬁﬁk#lbﬁhﬁ)%etﬁﬁ%ﬂaal ;(bng)a )raﬂﬂrﬁﬂnéi‘ﬁﬁ%\d'rﬁo hgﬂ&dﬂﬁﬁéailh@hhm group

he 3 4- position of the benzoyl ring. O interesting in-vivo
hyr ol ysafebm aahigatisogencitardeja 4 methgleaepihking BADPO) ﬂ(eCBL diﬂapkgztlen Gahe bereyki n

RA is for exanple, benzyl oxy- (Cl 1) al kyl , phenyl ). Suit tituents
on a 15 PHeryiheyinisigting e el feestersaelud ?II ?AC?BI&CSI s)alkyl-

4- (Cl1- 4) php A I Ik

ot pol | o LA ekl berPBEL R @%W%%I?ﬁéﬁgeﬁg%‘?@"tS‘ébrSR%“eaIsk"y 4

i ncl utespheaylprsip i sj)bﬂi eﬂh@Inli’clladedforbkmplhﬁd—(@hapipemlzka(CgﬁM]g& piptoagiuer
ref erences to individual, alkyl ?roups such as "propyl" are specific for

the st r aiCghialied ané mpsphglinn-( 2 references to individual branched-chain
20 al kyl gr O%%ﬁll%%ﬁ&g@tl& IPII&Ia yg’qInetl‘PI‘% %pﬁgﬁﬁ&f"lﬁﬁﬁ{i’t{s btonﬁstpf CI:III%I afifai n version

only. For exanple propyl, isopropyl

and t - bubghchediehanaligygtoaps. ona\tdr@éfereﬁmlto ﬁﬁiﬂ‘nduzdtahqﬂ gaRpesuch atsépmyl”f or
exanple 'C2_4al kenyl "™ 1 ncludes vinyl, allyl and 1-propenyl

" C2_4al karagpecificfer u@éga@hw versiop oal\ A |refawacqs-tpwbylﬁwl brqna?éed -ehaip
"hydr %yaﬁ:l%ﬁ%rI Ii)\éIsuch G bLIﬁI)ﬁsanI'| é’p%&?l)é)fgiethgIéI'a’ncII{'é/deh?ifIy@eI'IIXIIl OnlgIYFJr%)ﬁXIB[)f%PyI '

“Ci.4alkyl” includes methyl, ethyl, propyl, isopropyl and ¢-butyl. An analogous convention

applies to other generic terms, for example “C;.4alkenyl” includes vinyl, allyl and 1-propenyl
and “C,4alkynyl” includes ethynyl, 1-propynyl and 2-propynyl.
The term “hydroxyC;_salkyl” includes hydroxymethyl, hydroxyethyl, hydroxypropyl,
25 hydroxyisopropyl and hydroxybutyl. The term “hydroxyethyl” includes 1-hydroxyethyl and 2-
hydroxyethyl. The term “hydroxypropyl” includes 1-hydroxypropyl, 2-hydroxypropyl and 3-
hydroxypropyl and an analogous convention applies to terms such as hydroxybutyl. The term
“dihydroxyC,.salkyl” includes dihydroxyethyl, dihydroxypropyl, dihydroxyisopropyl and
dihydroxybutyl. The term “dihydroxypropy!” includes 1,2-dihydroxypropyl and 1,3-
30 dihydroxypropyl. An analogous convention applies to terms such as dihydroxyisopropyl and
dihydroxybutyl.



25 hydr oxyi sopropyl and hydroxybutyl. The term "hydroxyethyl" includes
1- hydroxyet hyl and 2- hydroxyethyl. The term "hydroxypropyl" includes
1- hydr oxywoapph448£2- hydr oxypr opyl and 3- hydroxypropyl andpram/GBualoesyeus
convention applies to terns such as hydroxybutyl. The term

"di hydroxyCl_4al kyl " i ncl udes di hydroxyet hyl, di hydroxypropyl,

DY ookt eoPERRm *fflo Y G AR éro Q;Jaﬁm ﬁ%a%dod'ﬂ%%&wmw salkype! udes

1, 2-di hydr oxypropyl and oxypropy anal ogous conveéent

appl i es ihelutley difusroietabant diymbmatsﬁmwm dathalodh hylydiydiudegl . WO
03/ 074484 PCT/ GB03/00883 -12 The term"halo" refers to fluoro, chloro,
bromo arfifluerpmetiihe t er m " di hal oC1. 4al Kyl ™ i ncI udes difluoronethyl and

Beampi es of gl o 5Thnd ¢ HRISHR R ety S HORE ookl ol OO}

deri vag iMesofuré:hereof' are: 1, 3-di oxol an-4-yl, 2 met hyl -1, 3 d| oxol an-4-yl,
2, 2-di met hyl - 1, 3- di oxol an- 4- gl 2, 2- di net hy I-1 3-di oxan-4-y
2. 2- di met.Brglioxplap-4tyb Ranethylyl.? dloxgl@r%xlanl%dynethylEk%rﬁiwxebano‘F yl c2 2-4al koxy"

| ud - eth | k |
| nchude RGOt s BRI k2 S P BRI BRRSE. O kiﬁo;‘f‘oxi‘”"ére
formyl oxy, aCEidﬂXp{esadfdQ?Qﬂm)@"Muddiﬁéﬂﬁbkﬁ%thg' prbb&)@ andiabdeydpox

i nclude nethyl ani no and et hyl am no. Exanpl es o N, N- (Cl_4al kym 2am no"
i ncl ude Examr(lmfh 1y adllaron, inplude fosmiyl; |a§e2»Jrﬁnd@r%mwyl NExames of- et hyl ani no.

Ex 4al b nmet h d

ot ) Kb Sar P h AreryB TRy R prol ot AR o

N, N- (met<py{ @?ﬁﬂ(ybﬁx'ﬁﬁid’ indtad¥ rhdh R0 Ak aRRY! E les of

N- net hyl - N- et hyl car banoyl . Exanpl es of "N-(C _4al kyl ) sul phanmoyl " are

N- (et hy T, 8o hellpamaned mcm@qu {rmethpzaming, N- sz(athyl)mo and

N (et IR BRI arrermdlbsi R G oR e gl BRE Ry cubvanghond o

" cyano( Gyl abinibyl. BXSnplastomeniirh wl@lﬁ@a&%ﬁa}h” %QVM@EB@WIQQQ&bam&Q Franpl es
of "C5 70yc|oalky| are cycl opentyl, cycl ohexyl and cycl oheptyl . Exanples

of "C&  (ethy)edadzinioyl ané{hﬁméml-lﬁeq}hylcmbmwl Enainplge of 0¥- (@cgatmhulppamoyl
oy o R SRR o8BS e BFBTe 8 o eyt oo
" am noCl:pAal ey L alkd1RehipaiaRo @ hR TRL (Mekhy BEIIRRSIYY, NV, V@i O ulMbnoyl and
N-(methyl)-N-(ethyl)sulphamoyl.
Examples of “cyano(C;.4)alkyl” are cyanomethyl, cyanoethyl and cyanopropyl.

20 Examples of “Cs.scycloalkyl” are cyclopentyl, cyclohexyl and cycloheptyl. Examples of “Cs.
scycloalkyl” and “Cj.cycloalkyl” include “Cs.scycloalkyl”, cyclopropyl, cyclobutyl and
cyclooctyl. Examples of “Cs.¢cycloalkyl” inclulde cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.

The term “aminoC,.4alkyl” includes aminomethyl, aminoethyl, aminopropyl,

25 aminoisopropyl and aminobutyl. The term “aminoethyl” includes 1-aminoethyl and 2-
aminoethyl. The term “aminopropyl” includes 1-aminopropyl, 2-aminopropyl and 3-
aminopropyl and an analogous convention applies to terms such as aminoethyl and
aminobutyl.

The term “sulfo” means HOSO,- . The term “sulfino” means HO,S- .

30 Examples of “C;.4alkylS(O), (wherein b is 0,1 or 2)”, “C;.4alkylS(O). (wherein c is 0
to 2)”, “Ci.4alkylS(0O)4 (wherein d is 0 to 2)”, “C;.4alkylS(O). (wherein e is O to 2)”, and
“C1-4alkylS(O)¢ (wherein f is O to 2)” independently include methylthio, ethylthio, propylthio,



25 am noi sopropyl and am nobutyl. The term "am noethyl" includes

1-am noethyl and 2- am noethyl. The term "am nopropyl" includes

1- am noprwpyB/748am nopropyl and 3- am nopropyl and an an@lCagres/oessaventi on
applies to terns such as am noethyl and am nobutyl. The term "sul fo" neans
HOSC2- . The term "sul fino" means H2S:y3. 30 Exanples of "Cl_4al kylS(Ob

(wher ei el i [ o2)",

"Cl_4al E&I/l?@ glpzi vr\ﬁ{ér erncy lp%ﬂygaéljégéﬁ%&%ﬁ&@\g‘g%ﬁy‘flg%(%l)s@p?mr eineis O0to
2)" andpmp@eil{l]phdﬁwlﬁ(d})séplbmﬁbnoﬁ lis 0 to 2)" independently include

met hyI thio, ethylthio, thi o, WO 03/074484 PCT/ GB03/ 00883 -13

met hanesul phi Bydmples ofa; sw%mlﬁ%CO)pMmebm BAigs?)” inglude cyclopropylthio,

th I d I f
C e B R DR AT oB SRR RO by TP o ©
cycl ops Wl@ulmllp}whyl 59&6@15%;6 gyl twdulptﬁlyﬁ landd oyatbpdnicydsulphonyl.
cycl obut yl sul phi nyl, clobu sul phonyl, cycl opentylthio
cycl opentyl s )paprigﬂ ofg %@Q% ()b%ftﬂ@l}llbslﬁl gt inclugg ahﬁ}yé@lq;mhma/ﬂwi@e@)l b

phony! surRalsd 2% s R PR Y i BEY S 2F i oGP g

benzyl t Nbéhzyls@ERFYAnEWehiyliifon Exa ¥dsof - haenstycl AR eORl(@Berefn b is 0,1 or 2)”
heterocyclyl S( O?b (V\heryg?dn byllds 0,1 or 2)" |}rjlc%ﬁ§de pyri dyl t hi o,

pyri dyl smplrudﬂyyndwtq, @ym@dwlﬁmxu pyridyiseuafmlymmmzelylﬁhrﬁ dakdsrglysuifmvhy| | 10

i ;nr ?ﬁ.ﬁg %yﬁ ﬁ%ﬁ{ﬂhylpér L m (%E,lggmug?{ lﬁrazg/%nﬁyflcfhn%ul’f%na/l piperidylthio,

pi peri dy I%E ny1E,>f@ Eﬁ@y]gj}fongl 4al koxyCl_4al koxy" are met hoxynet hoxy,
et hoxymet hoxy, ethoxyethoxy and net hoxyet hoxy. Exanpl es of

"hydr oxyCl_4aExamples efr" 1h§118®7€b§€§4@@1!k© aaﬂmethwm&lypy stoxymethoalpl es of

"hydr oxy "ar (0):4 e oxy

3- hydr ox%})é‘?’g'ﬁﬁé?y @Fg’% tf')?fég M SO? E%cftgxy &e?{e%%rﬂf(yeéhoxf angd o
3" groupgy, dréxygﬁoﬁose bExaxHﬁl@@Bts‘tl@@fbxtyﬁ%boi}h" ae %&mwxwﬁﬂoqutmygidpoxy
substituents "bei'ng” chosen from'one of the specified groups or t

subst 13 umoit}shjzrboxbg)rmmsen fromtwo or m)re of the specified groups. An

anel o90us COER S0 SR TR, SR ISR, TRE Bt R, 20, 21007
or unsat \feshd (RRLhiQ @@fuluylof% URMdek i SGbstiRARDE R hobdn¥gorh QAL Bf theRPecridd 7
atons of which 1, 2, 3 4 ring atons are chosen from nitrogen, sul phur
or oxygegroupshorche mt;ltuamtls bsisg chorenfiose tvepeciébiced thaxpecifieth groups. Ant r ogen
analogous convention applies to substituents chose from “0, 1 or 2 groups and “1 or 2”
20 groups.

“Heterocyclyl” is a saturated, partially saturated or unsaturated, optionally substituted
monocyclic ring containing 5 to 7 atoms of which 1, 2, 3 or 4 ring atoms are chosen from
nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen
linked, wherein a -CH,- group can optionally be replaced by a -C(O)-and a ring sulphur atom

25 may be optionally oxidised to form the S-oxide(s). Examples and suitable values of the term
“heterocyclyl” are morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl,
imidazolyl, thiazolyl, thienyl, dioxolanyl, thiadiazolyl, piperazinyl, isothiazolidinyl, triazolyl,
tetrazolyl, pyrrolidinyl, 2-oxazolidinonyl, 5-isoxazolonyl, thiomorpholino, pyrrolinyl,
homopiperazinyl, 3,5-dioxapiperidinyl, 3-oxopyrazolin-5-yl, tetrahydropyranyl,

30 tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl,
pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-
oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, and oxadiazolyl.



| i nked, wherein a -CH2- group can optionally be replaced by a -C(O-and a
ring sul phur atom 25 nay be optionally oxidised to formthe S-oxide(s).
Exanpl es wod3swussabl e val ues of the term "heterocyclyl" a@ca/GrRIBpPbS3BI no,
nmor phol i nyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl,

i mdazolyl, thiazolyl, thienyl, di oon nyl, thi adi azol yl , pi perazinyl,

S0t i 8201 i Qilapyd L ARSIy 5 aﬁg{ h(ﬂo R Boa¥lino SRRER o

5-i soxazol on 1 onorp "no, erazi

3, 5- di OXBRARE, py@lﬂomlmnaaz@mnwaaasﬂ tme@dmhnadta@blryal[pypémnwﬂ amlhl,anﬂﬁhnyl
t et r ahydrot hi opyranyl, 1-oxotetrahydrothi opyran
1, 1- di oxbB4ttriazn}uls wmz@pslypﬂwldmyl ﬁmrmﬁrgmhmppyré@mryy IhomepieEinyhy | |

I I d
PRRER T Lt TR TR e e S S s
PCT I CBO 3 9&ddyl; z’Lé}x@ynbﬁbylnyodﬂeatzen yﬁxlryll thldn?l BRiZoNg) ma,oxmra@dﬂyl byl ,
pi peri di no, " pi peridyl, pyri dyl , pyrany pyrroly i m dazol yl, thiazol yI ,

t hi enyl , 1,2 4i a@iliazoly I p| perazinyl, isot hi azol i di nyI 1,3,4-triazolyl,

t et yl I d t hi h |,
305 d oxap! parPReRTUT Nk SRR h g P Bl PR RET) ™
pyrazol 't@bfﬁzol}blst?%z@)?pkl&ibdlafol)ﬁ WYQﬁ]hdiﬁblyl gu?KQlﬁlIéﬁﬁ%bﬂ)‘hblme pyr1m1d 1,

4- oxot hi azol i dyl uryl, thienyl, oxazol oxadi azol yI',
1, 2, 4- oxpydazazyd wnda@oml«evnawivll yyrandtrai o@gﬂcplwrazmﬁ oxazol yl ,

b A e o AT bR S i e D]

pyri dazi iy, areﬂYQ%F@lsWsilt&}ifselﬁdd ﬁ%lntl @é]gct&'l B%frﬁ?dld‘)éblanolﬁ é@ki@h@lk?pblona'
substituents for "heterocyclyl” as a saturated or partla y satura ring

are 1, 2atkoxgasd E&halkylsm)s (wlrm‘epé)nel ént by 2}k diwetheesiitablssubstitesntscipano,

hydroxy ,..Cl 4al kox nd Cl 4al kyl b (

oy gl b bise Smseed preanaY Brorded gng PEFCI,? Qi3S sthgieiedds Pbiendipdy '
partlaII t fokndepepdently selected
fromfl u%%%éhg%%?g&dcggggf e%y r}gygéx}?renﬁﬁm étﬁ}mq}ﬂ&, Oiérydt hoXy, tl:dqmat hyl t hi o, 15
rret hyl% uhéthplgulfiapbandanésyisulfdnyhy| . Sui t abl e optional susbtituents for

"heterocyclyl .as. an unsatyrated ri are or 3 t.ituent
 ndependent S BBl S R, oE DERGOSHTIY B SRR GRBES L 207 dal Kyl
Cl_ al \ﬁqﬁ{ am no
and N, I\{ﬁ?gﬁuiﬁ%ﬁl@%@g#&ﬁ%ﬁ& eflr? h?& %}Iggogng%taﬁgﬁg)hygﬁix(gh Zﬁrgf >SI¢112 or

"het er ocpikoy),"Caalkyts (00, whesdinub & @&d orlzj,glvaCe4aJkylnnnno &dsubsti tuents
i ndependent lé’ sel ect ed from fl uoro cyano, . nitro,. gm no,

1

chl
met hy| am¥ho(Ciapbasbpiaerbygther gz ﬁyptl ﬁk}qbtltl@pwpr “h?&rw&v? #¥eAhy | t hi o,
met hyjs Lﬂdshtﬂ)’dtec?ﬁxﬁjg A tlbf bt 8 sdi8¥lents independently selected from fluoro, chloro, cyano,

nitro, amino, methylamino, dimethylamino, hydroxy, methyl, ethyl, methoxy, methylthio,
methylsulfinyl and methylsulfonyl.
Examples of “(heterocyclyl)C,.4alkyl” are morpholinomethyl, morpholinethyl,
morpholinylmethyl, morpholinylethyl, piperidinomethyl, piperidinoethyl, piperidylmethyl,
25 piperidylethyl, imidazolylmethyl, imidazolylethyl, oxazolylmethyl, oxazolylethyl, 1,3,4-
oxadiazolylmethyl, 1,2.4-oxadiazolylmethyl, 1,2,4-oxadiazolylethyl, pyridylmethyl,
pyridylethyl, furylmethyl, furylethyl, (thienyl)methyl, (thienyl)ethyl, pyrazinylmethyl,
pyrazinylethyl, piperazinylmethyl and piperazinylethyl.
Examples of “aryl” are optionally substituted pheny! and naphthyl.
30 Examples of “aryl(C,.4)alkyl” are benzyl, phenethyl, naphthylmethyl and
naphthylethyl.
Suitable optional substituents for “aryl” groups are 1, 2 or 3 substituents independently

selected from halo, cyano, nitro, amino, hydroxy, C;.salkyl, C;_4alkoxy, Ci.4alkylS(O),



Exanpl es of "(heterocyclyl)Cl_4al kyl" are norpholinonmethyl, norpholinethyl,
nor phol i nyl met hyl , nor phol i nyl ethyl, piperidinonethyl, piperidinoethyl,

pi peri dylwetoami4484 25 pi peri dyl et hyl, i m dazol yl net hyl, i mpdaazsogloedsdy! ,
oxazol yl net hyl , oxazolylethyl, 1,3,4 oxadiazol yl nethyl,

1,2, 4- oxadiazolylnethyl 1, 2, 4- oxadi azglsyl et hyl , pyridyl met hyl,

pyrldyle t fur hyl ,
pyrazi ny(it‘“&%fqﬁﬂ) I;I?r aig Féf %’Pi‘ﬁ“%f{%é‘? & %y ‘#e%(ﬁwgfa%h% g'irngﬁeer?géz{ﬁlt%@ et hyl .
Exanpl esopifonauybtituétefd I?hﬂyDTg’irblhpfs F8DSI bt 3Rt RBER YhdepariieRapbdlbotd frof
Exanpl es of "aryl (Cl_4)al kyl" are benzyl phenet hyl , napht hyl met hyl and

napht hy| féadsg] chi®ai anm,ent@@tairmm|me§hﬁmn0uéme§,hyrlmrwalﬂmmxsgmﬁlpé, b, 1, 2 or
3 substi tu nts ende S al o, cyano, nitro, am no,

hydr oxy,™ ﬁ%ﬂ&r}ﬁ%&i ’2‘326%‘319 q ?WSP%(%] hlb WO 03/ 074484 PCT/ GBO3/ 00883
-15 (vher ei n dqdiSrofbylehe®fs anmadNa(@aﬂe%xJéXrly) 2iBUPO A rbiy grbughRl deydryiZam no.

Further suitable optional susbtituents for aryl groups are 1, 2 or 3
subst i t usnreycheiepgeeidaining SselTeterasiof whieh 1f 2.ioeret rivhiatoms areghesen fromt r o,

ot hy| SO R ERRTY e PEGTRRBAE rsoxiagBlstprlRRBRRE:

di radi cabyrfy le%e 8@k ¢he gﬁ@dﬂ%oly&n@%ﬁf&gﬂéﬂé tafa@amdné ARadiipléne, nMonocyclic
ring contal ni ng to 7/ atons of which ring atoms are chosen

from nipyrcgenyleselpytralylane, thiopglene a@(ﬁmﬁbm of het eroaryl ene are

Cri 2zt yi ene, SoEPlIGopr B oF Ho PRt B amhpeRuse fRARA Y dnd:
thi enyl egtes aeridiiy iRieBendbfySidldcadd fforf l%lo%'ﬁnlno 51&45‘5 tdrkive rﬂﬁir(f)@r chediey oar yl

groups, unless otherw se defined, are 1, 3 substituents i ndependently

sel ect edCf.sathoxlyaC nsalkyyS(@0, (w‘netcnmb indi Inar, 2)W€(Cm@lky1)3ngmahr@l Cl_4al koxy,

Cl_4al ky ereln s O, or .2), N-(.Cl 43l kyl)am ng and

N, N-(C1 &if %m? O Al hgesiae Sarip! 8%&‘8}‘?3?58%%sl'ﬁ%qr?%ﬁtgé("fpérare 1,2
“heter 03&)@ sub@fiQERS irfdfefentienty sedctedl f%’rﬁ%b;d’@ﬁ‘lbﬁ) L paRPERdeRhlns, sel ected from

fluoro, chloro, cyano, nitro, amno, 15 methylam ho, di methylan no,

hydr oky, matayhydino, ehlhgthylanmd)hxquxymndftbylt ¢thyl, methioRy ) m@thj/lthlyl methpldulfinyl

met hyl sul fonyl Prefflarred values of A, Y, R, R4, r, mand n are as

fol | ows. 2n8Beth syl -y be used where approprlate with any of the

definitions, clainms, aspects or enbodi nents defined 20 herei nbefore or

hereinafter. In one enbodi nent of the i nvention are provided conpounds of
fornula (1), Prefeared values of A, Y,R', R* r, m and n are as follows. Such values may be used

where appropriate with any of the definitions, claims, aspects or embodiments defined
20 hereinbefore or hereinafter.

In one embodiment of the invention are provided compounds of formula (1), in an
alternative embodiment are provided pharmaceutically-acceptable salts of compounds of
formula (1), in a further alternative embodiment are provided in-vivo hydrolysable esters of
compounds of formula (1), and in a further alternative embodiment are provided

25 pharmaceutically-acceptable salts of in-vivo hydrolysable esters of compounds of formula (1).

Particular examples of in-vivo hydrolysable esters of compounds of the formula (1) are
such esters of compounds of the formula (1) wherein Y comprises a group containing a
carboxy group. Suitable esters are those hereinbefore described for carboxy groups.

In one aspect of the present invention there is provided a compound of formula (1) as

30 depicted above wherein A is phenylene.

In another aspect of the invention A is heteroarylene.



alternative enbodi nent are provi ded pharmaceutically-acceptable salts of
conpounds of fornula (1), in a further alternative enbodi nent are provided
i n-vivo hwyoresloysiabl e esters of conpounds of formula (1), pamdsBod/oessBurt her
alternative enbodi ment are provided 25 pharnmaceutical |l y-acceptabl e salts of
in-vivo hydrol ysable esters of conpoundg.of formula (1). Particular

exanpl es of | i 1
cuch eaters dieiecly AMSL AL RO FEh bt oGRSy Ll pRihe () 8T
cont ai ni imgidazolydaieh aiayolytens petriisl flae, exaolydene, awadidzblylme thicaylehehmat e

descri bed for carboxy groups. In one aspect of the present invention there
i's provi@éﬂefﬁ-corrpound of fornmula (1) as 30 depicted above wherei n Ais

phenyl ene. | ther f

031 074434 PCTr RS ERETIAR A KBRS Merbg EnERA] A MiEERa0 T,

pyri dy$ epssitiday Th Ghéthéndntiveliments whdnyA edlisterohryiefiaztt yikeratonty iranod iyl ene,
tetrazol yl ene, oxazol yl ene, oxadi azol yl ene, thienyl ene and furylene I n
one embobridashead nosisiend Itavil be apprasipiedithat therpsplerrd (mors;stablsy dridgeticad

bri dgehe Sidd anot her enbodi ment, when A is heteroaryl ene, the
heteroat@ t“%ﬂggs &%Bdéwldgehead positions. It will be appreciated that
the preferred (nDre stabl e) bridgehead Yosition is as shown below Y (2)
(1)) N(R)" H)r-NO In one aspect of resent invention mis 1 or 2.
10 I n anot her aspect of the inventi~Qn(2 In_one aspect of the present
invention R4 is selected from hydrogn! _h cyBho, hydroxy,
fluoronethyl, difluoronethyl and trlfﬂdoro yl . I n anot her aspect of the
invention R4 is hydrogen or halo. Preferably R4 is selected from hydrogen,
chloro or brono. 15 More preferably R4 is chloro. In one aspect of the

invention n ik dheQpekt of the pessentaseRtibn prieflesrably n is 1.

10 In another aspect of the invention mis 1.
In one aspect of the present invention R* is selected from hydrogen, halo, cyano,
hydroxy, fluoromethyl, difluoromethyl and trifluoromethyl.
In another aspect of the invention R* is hydrogen or halo.
Preferably R* is selected from hydrogen, chloro or bromo.
15 More preferably R* is chloro.
In one aspect of the invention n is O or 1.
In one aspect preferably nis 1.
In another aspect, preferably n is 0.
When n is 2, and the two R! groups, together with the carbon atoms of A to which they
20 are attached, form a 4 to 7 membered ring, optionally containing 1 or 2 heteroatoms
independently selected from O, S and N, conveniently such a ring is a 5 or 6 membered ring
containing two O atoms (ie a cyclic acetal). When the two R' groups together form such a
cyclic acetal, preferably it is not substituted. Most preferably the two R' groups together are
the group —O-CH;-O-.
25 In another aspect of the present invention R' is selected from halo, nitro, cyano,
hydroxy, fluoromethyl, difluoromethyl, trifluoromethyl and C,_salkoxy.
In a further aspect R! is selected from halo, nitro, cyano, hydroxy, fluoromethyl,
difluoromethyl, trifluoromethyl, -S(O),C;.salkyl (wherein bis 0, 1 or 2), Cj.4alkyl and C,.

salkoxy.



I n anot her aspect, preferably nis 0. Wien nis 2, and the two Rl groups,
together with the carbon atons of A to which they 20 are attached, forma
4 to 7 nmewbaBmd44sd ng, optionally containing 1 or 2 heter o@CansB03/00883

i ndependently selected fromO, S and N, conveniently such aringis a5 or
6 nmenbered ring containing two O atongy(ie a cyclic acetal). Wen the two
R1 groups toget ck | et.al f Verd dend t
substi t ut ed. agtﬁ ﬁfﬁérrg'{sg‘lfcg& E/'s s%heg&tﬁ%dr%tl]ﬁgf%ﬁ%éc){gég’eiﬁﬁg;}&éfrl%&mﬁg&gr oup

- O CH2- @ifludmethygnoiflberonr e c (@ Me i@ hgre@sento, il v 2nt mothyRind rethatyect ed
fromhalo, nitro, cyano, hydroxy, fluoronmethyl, difluoronethyl,
trifluoronet HPIaf&ﬁber@fg%l&dﬁﬁl-ﬁlkb’la further aspect Rl is selected from

hal o, nitro, ydr f |, i.fl uoronet hyl ,

trifluoromet hlflrﬁ%?%é)(%)&é%%%fl@ﬂ%%%#@h%k&j 0, 1 or 2), Cl.4alkyl and
Cl_ 4ml koxy.In\4ebB3r &v¥dBheMGréfeRBB/ RU8 8 ected Trohfldor whldier methpeethyRL i s
selected fromhalo, nitro, cyano, hydroxy, fluoronethyl, difluoronethyl,
trifl uormeiheryand &G 1M (wherein b is 0, 1 or 2), methyl and methoxy. In
a further aspect, RL is Cl 4alkyl. Preferably Rl is selected fromhalo and
Cl_4al koxy. 5 In anot her enbodi nent preferably Rl is selected fromfluoro,
chl oro, mWehBYkpecebiitib inveiBéOX) anlave@r@RtH-grodn one aspect of the
inventionr is 1 and when r is 1 the group ON CPNHH (RAYM10 is a
substituent on carb (2) such that an exanple of whenr is 1is: OY (2)
NH (RHA(R), CA I n anot her aspect of the inventionr is 2 and
when r is 2

(R

10 is a substituent on carbon (2) such that an example of when ris 1 is:

0 Y
@ (1)
~ N
R
NH H | |:>’( In
(Rm

In another aspect of the invention r is 2 and when r is 2 the group

(R)m

is a substituent on carbon (2) such that an example of when r is 2 is:

0 Y
@ (1)
= N
=Y
NH H (R,
(3)
(R)m

In another aspect of the invention r is 2 and when r is 2 the group

15

(R,



N (R4) H(R4) /' mis a substituent on carbon (2) such that an exanple of
when r is 2is: OY (2) (') dNHHA (R)n (3) 15 (R4)mIn another aspect
of the inwerioonss is 2 and when r is 2 the group O N  /PCHGBE3/00884) m WO
03/ 074484 PCT/ GB03/00883 -18 is a substituent on carbon (3) such that an
exanpl e of when r is 2is: Y O(2) ()g(R1)" NAH(3) CPH (R4)mIn one

aspect of th 1 nv nt|o ot her ragpect of the invention
Yis - R F%n% g)fsg‘l“hl\%t %{hed(aﬁ?i %fa“?}éeflérl%cycl yl are norpholino,
nDrphollnyI, plperldlno piperidyl, pyridyl, pyranyl, pyrrolyl,

I m dazol yl, thiazolyl, than‘h’ thiadiazolyl, piperazinyl,

I sot hi azol i di nyl, 8 tetrazolyl, pyrrolidinyl,

t hi onor phol i no, bi-(Rey, azi nyl , 3, 5-di oxapi peridinyl,

pyrim dyl, #, pyrazolyl, 10 pyrazolinyl, isoxazolyl,
4- oxopydrid , 4-oxothiazolidyl, furyl, thienyl,
(R)m
In one aspect of the invention Y is -NR’R?,
5 In another aspect of the invention Y is -OR?.

Suitable values for R* and R> as heterocyclyl are morpholino, morpholinyl, piperidino,
piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl,
isothiazolidinyl, 1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, thiomorpholino, pyrrolinyl,
homopiperazinyl, 3,5-dioxapiperidinyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl,

10 pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl,
oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-oxadiazolyl, tetrahydrothiopyranyl, 1-
oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl.

More suitable values for R? and R? as heterocyclyl are pyridyl, pyrimidinyl and
imidazolyl.

15 Further suitable values for R? and R* as heterocyclyl are tetrahydrothiopyranyl, 1-
oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl.

In one aspect of the invention, R? and R? are independently selected from groups of the
formulae B and B’ as hereinbefore described.

In one aspect of the invention R? and R® are independently selected from hydrogen,

20 hydroxy, C;.salkyl [optionally substituted by 1 or 2 R® groups], Cz.7cycloalkyl (optionally
substituted with 1 or 2 hydroxy groups), cyano(C,.4)alkyl, phenyl, morpholino, morpholinyl,
piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl, thiazolyl, thienyl, thiadiazolyl,
piperazinyl, isothiazolidinyl, 1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, thiomorpholino,
pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, pyrimidyl, pyrazinyl, pyridazinyl,

25 pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-oxopyrrolidyl, 4-oxothiazolidyl, furyl,
thienyl, oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-oxadiazolyl, tetrahydrothiopyranyl, 1-
oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, -CORS® and —~SO,R® (wherein b is
0, 1 or 2);



oxazolyl, 1,3, 4-oxadi azolyl, and 1, 2, 4-oxadi azol yl, tetrahydrothiopyranyl,
1- oxotetrahydrothi opyranyl, 1,1-dioxotetrahydrothiopyranyl. Mre suitable
val ues f owOR3/0and4 R3 as heterocyclyl are pyridyl, pyrim dipeylGEQ®0883

i mdazolyl. 15 Further suitable values for R2 and R3 as heterocyclyl are

t et rahydrot hi opyranyl, 1- oxotetrahyer?hlopyranyl, 1,1 -di ox

ot et r ahydr ot hk@exﬁo%px,gdep D A8 ARBRGyaflach I aldkyCRL Ly, AEbFE, il

i ndependent | y sel ec gr oups

her ei nbef pfatkod @S Lrallerd, hydﬂow@ 4@1&@;@&;& Qd‘lkj’zlh&dnﬂu@hbalkyl F[@ptamdllf@banmted

i ndependent |y sel ected from hydrogen, 20 hydroxy, [optionally

subst i t Lereritiogembyol op2 gEpugs spiested from Cile%b’]@éY¢€9¥Y(@@anTI%Yh£ﬂP)S¢IO’§’€FES‘t)?1N}t ed
th 1 I

Vr;llm phol ?:?Cf d;' eﬁfq(é p{m%u C é%l?g@,l(& %:x?}a;ﬁﬁ -}cgé)lggllﬁﬂ (opg};ﬂra?@%ll*&?uted by

i m dazgl xd(())(bm @m@hy Is, arich@-ﬂib)‘ﬂberddmyaﬁh &2ellyind mphPahadi-fethyl derivatives
i sothiazolidinyl, 1,63, 4-tri azooé%ib tetrazol yl, grrol I di nyl,
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1- oxotetrahydrothi opyranyl 1,1-di oxotetra ydr ot hi opyr any - COR8 and
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cl_aafhoryern i S ERRSEIC R R O kony, c1_sar it

ami nO(Clcﬂ;@HM%%fO(méu 9),seBSOR? t(R%)@R ncowencﬁymow 2 groups

selected fromCl I'kyl, hydroxy(C1_ 4)al k I hydr ox 1,.4) al
- C02C1_441(RYNR é(Ry?a) ﬁﬂz(’eH(ﬂC(zR?)Oﬂmq&Cp 19 Eﬁ(K&gﬁ )éQLngquwl

(optlonaé*:I %Rgtltuted by 5 -C(0O OCl 4al kyl ), 5 and 6-nenbered cyclic
acetal s e and di-nethyl derivatives thereof, hal o(Cl_4)al kyl,

di hal o(Cl1. 4 Ky? i hal
di hydr <(3xy( C)la%)gtlltkyili %ﬁéﬁg%ﬁg%ﬁ tenly Qﬁ%tE ggg@%flf’&a@wbﬂ alkyl (optionally

het er bT ysubytit@d Al lkorl2 Ré) ﬂancydmalkbél(dmosﬂ@) Sbl-be@ml’tB’I Inot2 hylroxy groeps).2) |
ooyl LB PSR b el Pl SF U o HIETSARG © O
(ZSNher e'C'r_‘?ZelfCEﬁEe?l tﬁ;m JutRf hgl)) h)%@ﬂ%ﬂﬁ%é_'z &l C(leg ?:é%l) Nf Wh?rc%ggc i's OcoéRgr
C( O N(R9) ( Ruef) and— mgda@mm)tmnmgm@@bmmrey arcGHRCHANRBHOOR CoadB™ and -
mgtogether with the nitrogen to which they are attached, form a 4- to 6-membered ring where the
20 ring is optionally substituted on carbon by 1 or 2 substituents independently selected from
oxo0, hydroxy, carboxy, halo, nitro, cyano, carbonyl and C,.4alkoxy; or the ring may be
optionally substituted on two adjacent carbons by —O-CH,-O- to form a cyclic acetal wherein
one or both of the hydrogens of the -O-CH,-O- group may be replaced by a methyl;
R is selected from halo, trihalomethyl, and C;_salkoxy.
25
In a further aspect of the invention R? and R® are independently selected from
hydrogen, C;_salkyl [optionally substituted by 1 or 2 R® groups), Cs.scycloalkyl (optionally
substituted with 1 or 2 hydroxy groups), -COR® and —SOuR® (wherein b is 0, 1 or 2);
R%is independently selected from hydrogen, hydroxy, C;.salkoxy, Ci.salkoxyC_salkyl,
30 C;.salkoxyCi.qalkoxy, hydroxyC;.4alkoxy, C;.4alkyl, amino(C,.4)alkyl [optionally substituted
on nitrogen by 1 or 2 groups selected from C,_salkyl, hydroxy(Ci.s)alkyl, dihydroxy(C;.4)alkyl,
-CO,C, 4alkyl, aryl and aryl(C;.4)alkyl], Cs.4alkenyl, C3scycloalkyl (optionally substituted by

-C(0)OC,_qalkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives



RO, RO , R10 and R10' are independently selected from hydrogen, Cl -4alkyl
(optionally 15 substituted by 1 or 2 R13), C3 _7cycloal kyl (optionally
substi t utwo op74u8or 2 hydroxy groups), -C(=0 O Bu, C24al lpemydB03/00883
cyano(Cl_4)al kyl, phenyl (optionally substituted by 1 or 2 groups selected
fromnitro, hal o, hydroxy and cyano); RO and R10 together with the

nitroge a a)/ r ether with the
ni t rogerrlhl m Kbkﬁgkylaélgalg %ﬂg\g t@g 'a“)gﬁy]fﬁﬁg %@ Ielﬁgrl ng where the
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Cl - 4al kyl, 2[4cqnaﬁ@n<dlyl yet@m}yh imlﬂaé@ylbpytlol&mﬂ Reegdbmysidyl, ttrah
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'S

nitr ogerpmgmrlylompezragnﬂuﬁsn@wly@@r@anbr Ematkyls y(whergte pax (lcqr %)) al kyl ,

‘8':'{22 (gx‘?/ma 1%@‘5@%5?” i ‘“]"‘5 ?r‘l?é? Q‘%@ V?R%‘%i“%} ) g?b?ocl 4al kyl ),

5- and Keréf BLigbs ond @iherdat g 0,desriyat i ves WO
03/ 074484 Pg%@é%@%og ré- 36 thle??éf BQ%ZIIS( & @gél ,VSIdl Qél%g(a 4 a& kyl ,

tri hal cc):(l@haHbeS(lk))d(Cx hylétyldmh(e@ln_ a)SaO I&ydr 2), cﬁ3 C@ﬂb]Rk%l -CH,0OR

, i 1 2
Y ons) RIS o, EPREORR. IR IR S AR ORI o 7 gPLLLS)
nor phol i@HiCONRPH‘O( @H@I@(‘I\fﬂf’k (()@bgpfélaﬂdf_gp%d)cm@optl onal ly substituted on

car bon by nitro gr oups) thienyl (C1_4)al kyl (wherein thienyl is
optiohal iy substRY iRBdndR’ %arebodeg@ydmtbrrselzcuthfnom iydpoges) Ci-4alkyl (optionally

o1yl Seburara e “CERDA drop B En e bl Ry Bty r any1

tetrahydygtdi,@ay I[y 1 d?@eéi%ﬁ s@@ﬁ%ﬂe@@fb‘n& M]troshlii@t aﬂkﬁx‘%‘@n@i&y&o@f or2 groups

sel ected from n| hal 0, cyano, hydroxy an , pyra2| nyllok
pi perazi nyl , R* zmettm'ﬁltcpgemr wthniiog niGogekaiokwhi S th)eyare(ameln@i andjoi R* and R'r 2),

10°G oo R e B B b Tordh SR G B
(whergy rhr% i %pgona:hy(g[lbs%ﬁuted on carbon by 1 or 2 substituents independently selected from
0xo0, hydroxy, carboxy, halo, nitro, cyano, carbonyl and C;.salkoxy; or the ring may be
optionally substituted on two adjacent carbons by —O-CH,-O- to form a cyclic acetal wherein
one or both of the hydrogens of the -O-CH,-O- group may be replaced by a methyl;
R" is selected from halo, trihalomethyl, and C;_4alkoxy.
25
In another aspect of the invention R? and R? are independently selected from hydrogen,
C.salkyl [optionally substituted by 1 or 2 R® groups], -COR® and ~SO,R® (wherein b is 0, 1 or
2);
R® is independently selected from hydrogen, hydroxy, C;.salkoxy, Ci.salkoxyC_salkyl,
30 C.alkyl, amino(C;.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
C1.4alkyl, hydroxy(C,.4)alkyl, dihydroxy(C;.4)alkyl, -CO,C;.4alkyl, phenyl and aryl(C;.
»alkyl], C;.4alkenyl, C;.;cycloalkyl (optionally substituted by -C(O)OC,salkyl), 5- and 6-

membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C,_g)alkyl,



Cl_4al kyl S(O c(C1_4)al kyl (wherein c is 0, 1 or 2),

-CH2CH(NROR 0) CO(NR9' R 0'), -CH2OR9, (R9)(RLO)N-, -COOR9, -CH2000R9 ,

- C( O) N( ROWOR3/074484 CH2CH( CO2R9) OH, - CH2CONROR10, - CH2CH( NRERAEB0GOZRS' and
-CH2OCOR9; 15 RO, R9', R10O and R 0" are independently selected from
hydr ogen, Cl-4al kyl (optionally substo(zt jut ed by 1 or 2 R13), -C(=0 O Bu,
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together with the nltroq%en to which they are attached, forma 4- to
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wherein one or both of the édrogens of the -OCH2-O grou
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trihal o(Cl_4) ¢, ploydrgxy

cyano( CL. 4) al §4y1k1¥ tBr A q%l Eafeo’ﬁ' %R?EX@U% efela (5‘¥ &%8%%%4%9%0%}0“311% tro
groups) , subBi@Rvlby (10&@ %)J SERS LAt MIkeRl1 Odhdohe nhl195ubs@itdiéd b1
groups), ° nmor phol | no, flﬁjray (yycgT %QZ zfl (ﬁyherglcrﬁl ?8?3@?5 gS?lsona y>O .
subst 1% ngwugnsedmt@bﬁnommytrq halo, Bydrpxy’mdgn’@u@s) t hi enyl (Cl1_4) al kyI (wherein
thienyl is optionally substituted on carbon 5 by 1 or 2 nitro groups),

1, 2, 4- oxadi azol yl, tetrazolyl, imdazolyl, pyrrolidinyl, piperidyl,

pyridyl, tetrghyd raggeef Yhe of R? 5@d1ud’rlmﬁr@gwand %h@a&ﬁert@gél@awfreﬁlmeeb@w}@ryyI
t et rahydrot hienyl, = phenyl (opti onal 1]% substl tuted by 1 or 2 groups

sel ect edarfdrtm[aronyk:tyd)(,clhﬂkyi) Cymvenjenkly ox R "Saschete@icydbl kyd hetenpyycdg(Gry | |
plpera2|n

C3_6cycld y@y‘FSf( %)I peré‘?ﬁ)ﬁl’ 3 %C%’@‘Aa?l k%’ %( O)‘ éf‘%ﬁﬁ)e%?fa?ﬁs@%%% is 0

1or g, ' thiadiazolyl, pyridyl, imidazolyl, furyl, thienyl, morphohne, pyrimidyl, pyrazinyl, pyridazinyl,

pyrazolyl, pyrazolinyl, piperazinyl. morpholinomethyl, morpholinethyl, morpholinylmethyl,
morpholinylethyl, piperidinomethyl, piperidinoethyl, piperidylmethyl, piperidylethyl,
tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl,
imidazolylmethyl, imidazolylethyl, oxazolylmethyl, oxazolylethyl, 1,3,4-oxadiazolylmethyl,

25 1,2,4-oxadiazolylmethyl, 1,2,4-oxadiazolylethyl, pyridylmethyl, pyridylethyl, furylmethyl,
furylethyl, (thienyl)methyl, (thienyl)ethyl, pyrazinylmethyl, pyrazinylethyl, piperazinylmethyl
and piperazinylethyl;
wherein the heterocylic ring is optional substituted on any available atom by 1, 2 or 3
substituents independently selected from halo, cyano, hydroxy, C,_4alkyl, C;_salkoxy and

30 Ci.4alkylS(O), (Wherein b is 0, 1 or 2), and additionally when the heterocyclyl ring is a
heteroaryl ring, further suitable optional substituents are selected from nitro, amino,

N-(C;.salkyl)amino and N,N-(C,.salkyl);amino, and/or wherein any heterocyclic ring is



10 heterocyclyl S(Ob- (wherein b is 0, 1 or 2 -CH2CH(NROR10) CO NR9' R10"),
-CH20R9, (R9)(RLO)N-, -COORS, -CH2OO0R9 , -C(O N(R9)(R10),

- CH2CH( CO®RBIp@r484 CH2CONRIRLO, - CH2CH(NROR 0) CO2R9' and -PCHAIHIGRBES3IRO
R9' , R10 and R10' are independently selected from hydrogen, Cl_4al kyl
(optionally substituted by 1 or 2 hydrngxy groups), C2_4al kenyl and phenyl

by oy r OB St Qrry bouh VL NRRA BEL ISR Bl bty
ot her i sis9&ideset @6l fdrimoiie [Sedxgdage)y cl vl and het er ocycl yl (Cl 4a| kyI ).
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1, 2, 4- oxediop3 {8 vely aftd Wheftinde rink ed bt tvituset byl or 2
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V\%r azi nysuhstntngms lqgiypqlercntyy wlaeyd fGCnbéhOa%ianyl Gedalyl, hygee Y patkexy ayd et hyI
ere h ocyl.ic.rin tional substituted on any avail able at
by 1, i(g(g g(y?%@é'st%'fll?éﬂ?b ?ﬂdé%rgﬁdently sel ect eg from halg \(;y:ano arom
hydroxy, Cl_4glik¥le vafdes4ad KR¥R® 8R4 to30nérbdall kink ste@hérphinges, gisa b is 0, 1 or

2), and additionally when the heterocyclyl ring is a heter oaryl ring,
further dokemdipbolins, pipesingliipyerplidinyk pyrazadyls pyredlyle imidezntylnpipetszinghanto,

N- (Cl &9‘%&3 m.no, and NN-(Cl _4al kyl ) 2am no, and/or wherein any

het eroc;a/t ! rP fs WO 03/ 074484 PCT/ GB03/ 00883 -22 optionally oxidi sed

such that a - taﬂfrﬁh‘épa ct SERhAROsht R is S416dedtOmMtydRogeh ng3-sul phur at om
is oxidised to formthe - oxi de(s). In another aspect of the invention R2

is seﬂécdleXpmmqmogM;hydmyHOpwlr cinomgthiyys[triflugramethiylpatheayl, aspect of the

t Y i's NR2 d 5 d,
B e T B R S Aot e R
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opt i onal triflubenwethydswdfeayl, mo&pirqhmarmethyb:mlxd»aylofurylSEDbonylS@Englcoprnyles pectively,
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20 N-allylcarbamoyl, N-dinitrophenylcarbamoyl, pyridinylcarbonyl, tetrahydrofuran-2-on-5-
ylcarbonyl, hydroxyphenylcarbonyl, acryloyl, 2-(tert-butoxycarbonyl)methylcarbonyl,
aminoacetyl, 1-amino-1-carboxypropanoyl, chloroacetyl, hydroxyacetyl, carbamoylacetyl,
carbamoylmethyl, methoxyacetyl, methoxypropanoyl, acetoxyacetyl,
hydroxypiperidinoaminoacetyl, hydroxypyrrolidinylaminoacetyl, N-methyl-N-

25 hydroxyethylaminoacetyl, N-benzyl-N-hydroxyethylaminoacetyl, N-(2,3-dihydroxypropyl)-N-
methylaminoacetyl, N,N-bis(hydroxyethyl)aminoacetyl, N,N-bis(hydroxypropyl)aminoacetyl,
(1-amino-1-carbonylamino)ethylcarbonyl, 1-hydroxy-1-carboxyethylcarbonyl, tert-
butoxycarbonylmethyl, 1,3-dihydroxyisoprop-2-ylcarbonyl, 1-(tert-butoxycarbonylamino)-1-
(carbamoyl)propanoyl, N-ethyl-N-(2-hydroxyethyl)aminoacetyl, thienylmethyl,

30 tetrazolylmethyl, [2-(ethoxycarbonyl)cyclopropyllmethyl, N-(tert-butoxycarbonyl)aminoacetyl
and N-(aminocarbonyl)-N-(tert-butoxycarbonyl)aminoacetyl.

In yet a further aspect of the invention R? is selected from hydrogen, 1,3-

dihydroxyisopropyl, 1,2-dihydroxypropyl, cyanomethyl, trifluoromethylcarbonyl,



10 C1_4al kyl S(O) b- (wherein b is 0, 1 or 2). Suitable values for NR2R3 as a
4 to 7 menbered ring are norpholino, 2,5- dioxonorpholino, piperidinyl,

pyrrolidiwglozgopsazol yl, pyrrolyl, imdazolyl, piperazinylPcanzBo3/00883
t hi omor pholinyl. In yet a further aspect of the invention R3 is selected
from hydrogen, 1,3- 15 di hydr oxy| sopropyl, 1,2-di hydroxypropyl,

Cyanomtmgc{xyfléétilg a%@%l Rl?éﬁ) esﬁﬁ({ Sﬁé %B)il- lﬁ(ﬁf}%@&?%?&%ﬁ%l '

formyl, ace A

et hoxy pimeipaaeyl, 1 amﬂioowmeiwmpaﬁeylhane&u&étgnwdroﬁmayp Weinhbhb/st onyl ,
trifluoronethylsul fonyl, phol i nonet hyl carbonyl , furyl carbonyl,

t hi enyl clmdmwthylanﬁn@acstybrlvb@wbﬂdwdrowemmqﬁw ar bam)yl

4- et hylpi per azi ngcar car

i it P SRENDRER HO%%&P’%@%I e BN mnaf R Bl BB,

y| car b@ﬂﬁ'ﬂuofbh‘iﬁt ?N kiiedydaesbl, ted@rdy@ydthyl, carbamoylacetyl, carbamoylmethyl
2-(tert-butoxycar bonyl nmet hyl car bonyl, am noacetyl, 1-am no-1

-car boxyrpctbpmyuyl negtih@yypeapenail,, acnt@uymgyédat(gﬁhoxx@amawmw&m&m}methyl (1-

Pyl oxy I BEP M AOR BRIy 0Ly PR AR N. ot ny1 - 25

hydr oxy efalhREIHIANG N-krt-bbkdR9EENdmyNaftbagetyet hyl am noacet yI
N- (2, 3-di hydr oxypropyl ) -N net hyl am noacetyl,

N, N- bi s( hydr oxyet hyl ) am noacetyl, N, N—bls(hydroxypropyl)aninoacetyl,
(l-anigo-l-carbonylanino)ethylcarbonyl, 1- hydr oxy- 1 - car boxyet hyl car bonyl
tert-"but oxycar bonyl net hyl, 1, 3-di hydroxyi soprop-2-yl carbonyl,

1- (tert - but ox)GRsBREY 1A JTRdmpourdigd P BT IIAA PDARYEin;
N- et hyl - N- (2- hydr oxyet hyl ) am nhoacetyl, thienylnethyl, 30 tetrazol yl nethyl,

[ 2- (et hoxycarzb@mghe)wkcab,opr opyl Jmet hyl, N-(tert-butoxycarbonyl)am noacetyl
and N-(am nocar&rg N-(tert-but oxycar bonyl ) am noacetyl. In yet a further
aspect of the! i“on R3 is selected from hydrogen 1, 3-

di hydr oxyi sopg bRYAd é dendll, ByeuQxHEmaRYd, ¢ RI@EERYYEbxy, methyl, fluoromethyl,
trifluoromethylcarb ecl))nlzl . Z\D 03/ 074484 P&/ GBOS/ 00%3 ¥ 3 Car boxyacgt yl,

car boky rrbﬂhtydomedqé,ttyﬂmmﬁa'sumthmw, -SMe.af0Me, 1SOgde bk (ehey h ésa2bonyl |

am noacet K‘_lh ?ﬂ%m no- 1 - car boxypropanoyl, chloroacetyl, hydroxyacetyl,

N- et hy|™ YiDedioRX et hyl ami noacetyl, N-benzyl - N- hydr oxyet hyl am noacet y! ,
hydr oxypi peridiqQani noacetyl, hydroxypyrrolidinyl am noacetyl,

chl oromet hyl sul fonyl, 5 trlfluoronethylsulfonyl t hi enyl net hyl ,

tetrazol yl netYiyd —NRéR}mrn@R acetyl, car banmoyl et hyI met hoxyacet yl,

e LD B RSB AR L
N 20 bylor2 R® groups], Csscycloalkyl (optlonally substituted with 1 or 2 hydroxy groups),
phenyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl,
thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl, 1,3,4-triazolyl, tetrazolyl,
pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, pyrimidyl,
pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-oxopyrrolidyl, 4-
25 oxothiazolidyl, furyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-oxadiazolyl,
tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, -COR®
and —SObR8 (whereinbis 0, 1 or 2);
R® is independently selected from hydrogen, hydroxy, C;.4alkoxy, Cy_4alkoxyC,_salkyl,
Ci.salkoxyCi.4alkoxy, hydroxyCi.4alkoxy, C;4alkyl, , amino(C;.4)alkyl [optionally substituted
30 on nitrogen by 1 or 2 groups selected from C,_salkyl, hydroxy(C,.4)alkyl, dihydroxy(C;.4)alkyl,
-CO,C;.4alkyl, aryl and aryl(C,.4)alkyl], C;.4alkenyl, Cs.scycloalkyl (optionally substituted by
-C(0)OC,.salkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives
thereof, halo(C,.4)alkyl, dihalo(C;.4)alkyl, trihalo(C,.4)alkyl, hydroxy(C;_s)alkyl,



(am nocarbonyl)-N-(tert-butoxycarbonyl)am noacetyl. 10 A preferred class
of conpound is of the fornmula (1) wherein; A is phenylene; nisO,1lor2; R1L
i s i ndepewoanil4assel ect ed from hal o, cyano, nitro, hydroxpCTraRoaphsss3
fluoronethyl, 15 difluoromethyl, trifluoronethyl, nethoxy, -SMe, -SOMW,
-SOZNE and (when nis 2) rrethyl enediggy; r is 1 or 2; Yis -NR2R3 or

- e 4al kyl

O R Oaf oy A LATRSACE T, PRLRELAE, Mo Mg ogmRy, Syl kv
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G 2. KOO NRBTERE ) B, AeCy 4 ) 6l KBPORORe FIGEBTORS)
~AON Rc?gtl(olr:fgﬂ?)) s’ubstltute%H(n two a Jacent car%(_)'ngl%\l F%%I%—O—- ct:lc_)l%oné aN lg)?clﬁcoa)cetalzvlzval?ereln
one or both of the hydrogens of the -O-CH,-O- group may be replaced by a methyl;
R" is selected from halo, trihalomethyl, and C;_salkoxy;
mis 1or?2;
20 R* is hydrogen or halo;

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

Another preferred class of compounds is of formula (1) wherein:
A is phenylene;
25 nis 0,1 or 2;

R' is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO,Me and, (when n is 2)
methylenedioxy;

ris 1 or2;

30 Y is -NR’R® or -OR?;

R*and R? are independently selected from hydrogen, C;alkyl [optionally substituted

by lor2 R® groups], -COR® and —SObR8 (wherein b is 0, 1 or 2);



CH20COR9; R9 , R9O' , R10 and R O' are independently sel ected from hydrogen,
Cl. 4al kyl (optionally substituted by 1 or 2 R13), C3 _7cycl oal kyl
(optionalwgp sobssituted by 1 or 2 hydroxy groups), 10 - Cle@GCBB0OISS3

C2_4al kenyl, cyano(Cl_4)al kyl, phenyl (optionally substituted by 1 or 2
groups selected fromnitro, halo, hydrgxy and cyano); or R9 and R10
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Cl_4al koxy; ; 20 R4 is hydrogen or halo; or a pharmaceutically
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di hal d§ GI;.¢yadb&iiyIS(O)t r(aflha@mlb #$)0all loy R), alyg8(Qoxy (\merelmzbl ikPl 1 or2),
heterocyclylS(O),- (wherein b is 0, 1 or 2), benzylS(O),- (whereinbis 0, 1 or 2),
C14alkylS(0)c(C.4)alkyl (wherein ¢ is 0, 1 or 2), -CH,CH(NR’R'®)CONR’R'?), -CH,OR’,
R*)R')N-, -COOR’, -CH,COOR’ , -C(O)N(R*)(R'®), -CH,CH(CO,R*)OH, -
CH,CONR’R'’, -CH,CH(NR’R')CO,R” and -CH,OCOR”;

20 R?,R”, R andR'" are independently selected from hydrogen, C,.salkyl (optionally
substituted by 1 or 2 R13), -C(=0)0"Bu, Cs.4alkenyl, cyano(C;.4)alkyl, phenyl (optionally
substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano);

R" is selected from halo, trihaldmethyl, and Cj.4alkoxy;
misl;

25 R* is chloro;

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

Another preferred class of compound is of the formula (1) wherein:
A is phenylene;
30 nis0,1or2;
R'is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO,Me and, (when n is 2)

methylenedioxy;



di hydr oxy(CLl. 4) al kyl, cyano(Cl_4)al kyl, furyl (optionally substituted on
carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon
by 1 or 2woioBiowgs oups), norpholino, furyl (Cl_4)alkyl (wereraiBo3foossgl is
optionally substituted on carbon by 1 or 2 nitro groups), 10

thienyl (C1_4)al kyl (wherein thienyl isgptionally substituted on carbon by
1 or 2nitro o7 ), 1,2,4-oxadiazolyl, tetrazolyl, imdazolyl,
pyrrolidinyl, plperldyl pyrldyl tetrahydrofuryl tetrahydropyranyl,

1- oxo- tetrahyﬁnpuhRapyranyl tetrahydrothienyl phenyl (optionally
substituted bé 1 or, 2 groups sel ected fron1n|tro hal o, cyano, éSrox and

Cl 4al kyl), RyadRrare mdqu:néip&t}:y Wctedctﬁr@mmmog?rp&na&lkwdop nally|sRBatisyt
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phenyl (optionally substituted groups selected fromnitro, halo,

hydr oxy mambengdsplic aRetalsiagd srinec mcbldlfm@thv ativesithrapefnalptd.)adlnd,
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i ndependently sel ected from hal o,” cyano, nitro, hydroxy, nethyl,
f | uor onme hitto, growpsh, Immpmiatohmryl(ﬁ 4)allkuldr“¢lmm§uryl iprepthenally sulstitited @omsbon
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S, Aok ATl ALt 7
hydr ot npylmydj l’tcthhydl(ﬁf_urylatdm,ahydromm'anbdj koxg-@iraltydriipiqpyranyl, tetrahydrothienyl,
phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and
C\.4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, Cy4alkylS(O),- (whereinbis 0, 1 or
2), C;.¢cycloalkylS(O),- (wherein b is 0, 1 or 2), arylS(O),- (wherein b is 0, 1 or 2),
heterocyclylS(O)y- (wherein bis 0, 1 or 2 -CH,CH(NR’R')CONR?R'?"), -CH,OR”,
20 R%)R'ON-, -COOR®, -CH,COOR’ , -C(O)N(R*)(R'®), -CH,CH(CO,R*)OH, -
CH,CONR’R'’, -CH,CH(NR’R'®)CO,R” and -CH,0OCOR’;
R’,R”,R" and R'" are independently selected from hydrogen, C;_salkyl (optionally
substituted by 1 or 2 hydroxy groups), C2.4alkenyl, and phenyl (optionally substituted by 1 or
2 groups selected from nitro, halo, hydroxy and cyano).
25 R" is selected from halo, trihalomethyl, and C,_salkoxy;
mis1;
R* is chloro;

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

30 Another preferred class of compound is of the formula (1) wherein:
A is phenylene;

nis0, 1or2;



Cl_4al kyl, am no(Cl_4)al kyl [optionally substituted on nitrogen by 1 or 2
groups selected from Cl1 4al kyl, hydroxy(Cl_4)al kyl, dihydroxy(CLl. 4)al kyl,
- Q020 - 4awkys/074akenyl and aryl (Cl- 4)al kyl], C2.4al kenyl, pPC3/GRogobssal Kyl
(optionally substituted by -C(O OC1_4al kyl), 5- and 6- menbered cyclic
acetal s and nmono- and di-nethyl derivahhves thereof, hal o(Cl_4)alkyl, 10
trihalo(Cl _4)@l. jAyde 0x 4 I
cyano( Cl. 4) al ]ny}ﬂﬁc%eg% B%%@%ﬁcﬁr yiﬁéisou g‘{n:at ﬁ’f“gay%‘%’é%ﬁnﬁégﬁ”b@“"{‘)’é‘?m%l’ nitro
gr oups) , diflaberiethy(,affluaoalethyl sndibdAy L8Me, -SOMa-HOsMbYind, (ovhen & i)t r 0
groups), norpholino, furyl (Cl_4)alkyl (wherein furyl is optionally
subst i t Une@yispedig®xhon by 1 or 2 nitro groups), thienyl (Cl_4)alkyl (wherein
thienyl is opltiirgqrzglzly substituted on carbon by 1 or 2 nitro groups),
1, 2, 4- oxadi azol'yl, “tetrazolyl, imdazolyl, pyrrolidinyl, piperidyl, 15
pyridys, tetrahystietddfydm opabdmaallyysdbstipytedmppholine )5 dadxoatvypiodinb) opyr anyl ,
tetrahydrothi enyl, phenyl (optionally substituted by 1 or 2 groups
sel ect edpiperishinyli mmlldnyﬂ,dzyr@ygfhmynﬁwﬂwza% pigerazigyliapd yhiomorphelipyl) |
pi per azirrﬁxl . 4- et hyl pi perazi no, Cl_4al kyl S(O) b- (wherein b is 0, 1 or 2),
C3_60yc|oa1°’ll<yl S(O b- (wherein bis 0, 1 or 2), arylS(Ob- (wherein b is O,
1 or 2),Rheicgioesycl yl S(O b- (wherein b is 0, 1 or 2
- CH2CH( NROR10) CO( NR9' R10' ), -CH20R9, 20 (R9)(RLO)N-, -COCRS, -CH20OOOR9 |,
- C( O) N( Fenq raeomaceu@rleraccaneady el orin gy e esterhergeNROR10) CO2R9'  and
- CH2 ; RO, RO', RLO and R10' are independently sel ected from hydrogen,
Cl. 4al’kyl (optionally substituted by 1 or 2 hydroxy groups), C2_4al kenyl,
and phenyhoth@ipréfetad tissefeshigouh@®i diyhelfofhulad 1 pwheisis: sel ected fromnitro,
hal o, hydroxy and cyano). 25 R13 is selected fromhalo, trihalonethyl, and
Cl_4al koxy; 4vigghenylep® is chloro; or a pharnmaceutically acceptable salt or
in vivo hydroﬁ%al?l e,ester thereof. 30 Another preferred class of conpound
is of the forntla (of)z’vvherei n: Ais phenylene; nis 0, 1 or 2; WO
03/ 074484 PCIR GBORMPORBALy selécté frbm Haﬂﬁeﬂﬁﬂdﬁiﬂbib{ A6k & Gihctisy 1| flirdRathol,
cyano, nitro, hydroxy, nethyl, fluoronethyl, difluoronethyl,
trif 1 UdrdiffeoteyiethylgtifosrpmettsiimethSONESMe, SERMEe, abid:Me wndr{when B i93)
met hyl enedihogx' .ris 1 or 2; 5Yis selected fromoptionally substituted
mor phol i BENYSNeli®5y onor phol i no,

ris 1 or2;

Y is -OR’;
R? is selected from hydrogen, C,_salkyl [optionally substituted by 1 or 2 R® groups],

20 -COR®and ~SO,R® (wherein bis 0, 1 or 2);

R%is independently selected from hydrogen, hydroxy, Ci.salkoxy, Ci.4alkoxyC.salkyl,
C1.4alkyl, amino(C,.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
C1.salkyl, hydroxy(C,.4)alkyl, dihydroxy(C;.s)alkyl, -CO,C,.salkyl, phenyl and aryl(C;.
s)alkyl], Cy.alkenyl, Cs.scycloalkyl (optionally substituted by -C(O)OC;.salkyl), 5- and 6-

25 membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C,.4)alkyl,
trihalo(C,4)alkyl, hydroxy(Cj.4)alkyl, dihydroxy(Ci.4)alkyl, cyano(C;.s)alkyl, furyl (optionally
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or
2 nitro groups), morpholino, furyl(C,.s)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitro groups), thienyl(C,.4)alkyl (wherein thienyl is optionally substituted on carbon

30 by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
pyridyl, tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl,
phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and
C1.4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C;4alkylS(O),- (whereinbis 0, 1 or



pi peridinyl, pyrrolidinyl, pyrazolyl, pyrrolyl, imdazolyl, piperazinyl and
thi onorpholinyl; Mis 1; R4 is chloro; or a pharmaceutically acceptable
salt or iwowswmouBydrol ysable ester thereof. 10 Anot her prefrarBoamossBass of
conpound is of the fornmula (1) wherein: A is phenylene; nis 0, 1 or 2; RL

is i ndependent |y selected from hal o, cy nitro, hydroxy, nethyl,

f1 uor oney I rhifl I sove
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gr oups] and, - SCbR3 erein 0 oR8 is independently
sel ect ede}(BnDNme%]ﬁ ‘ﬁ:ﬁip (ﬁ(cﬁm&d@ )s @H@I@iﬁw Hat kyl

Cl_4al ky Gl al ted on nitrogen by 1 or 2
groups s&l é@‘?@gﬁ?r o#?ﬁ@%‘# E“’%bﬁ@df‘laéy @6%®ky| di hydr oxy(CL. 4) al kyl ,
- C02Cl5 4al kylR® peenR!® AaR 4 1ﬁﬁ§peﬂﬂ@itiyysb]ecte@2roﬁﬁh§@ﬂg€n, CCAlKy Yoptimhy |

(optionally substituted by -C(O OCl 4al kyl), 5- and 6- 25 nenbered cyclic
acet al s ahsitHsAdY laid lﬁfidIQ?%’tgﬁ%PSb&"zmefléi@ﬁlx}e@dtﬂhémédﬂptl%nbE'E‘?EUW}%Q Ry} or

trihal o({£1 _4 dr oxy(C1. 4) al kyl ,
cyano( CI7 %f) 3%’ e&%tefdufl:rﬁ ? §1I oha'% y%ﬁdbcg'fl uted on carbon by 1 or 2nitro
groups), thi Qﬁyglbpgtl onaIIy substltut ed on carbon by 1 or 2 nitro

groups), norphplino, furyl (Cl_4)alkyl (wherein furyl is optionally
substituted dn @&hl@morlpfym or 2 nitro groups), thienyl (Cl_4)alkyl (wherein

t hien pt ona d on_catb nitro groups),
1,2, 4Ydox 3%‘8}1@‘1“ "f%lty e@l‘%}’ﬁe S YAL'sfP P f°p¥;%/g'%l%¥?t8r t‘Rerle81c pi peridyl,
pyrldyl tetrahydrofuryl tetrahydropyranyl 1- oxo- tetrahydrothiopyranyl,
tetrahydr ot hi enyl , henyl (optionally substl tuted by 1 or 2 groups

sel ect edA furdrer prefers dess of coppernd ingtitheXgrmana (L) @hemankyl ), pyrazinyl,

pi per azi nyl i perazino, Cl_4al kyl S(O b- (wherein b is 0, 1 or WD
03/ 074484 PCF?‘C%?P%]@ -28 2), C3_6cycloal kyl S(O b- (wherein b is 0, 1

or 2), arylS({Qxhy: (wherel nbis 0, 1or 2), heterocyclylS(Ob- (wherein b
is 0, 1 or 2), -CH2CH(NRORL0) CO(NR9' R 0'), -CH2OR9, ~(R9)(R10)N-, - COOR9,
- CH2CIB0R9, -@(16))1N(R9)(R10) - CH2CH( CO2R9) OH, -

Y is -NR’R?;

R?is hydrogen or C,salkyl;

R? is selected from Ci-salkyl [substituted by 1 or 2 R® groups], -COR® and —SObR8
(wherein bis 0, 1 or 2);

20 R® is independently selected from hydrogen, hydroxy, Cj.4alkoxy, C;.salkoxyC;_4alkyl,
Ci.4alkyl, amino(C,_4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
Ci.4alkyl, hydroxy(Ci.4)alkyl, dihydroxy(C,.s)alkyl, -CO,C,4alkyl, phenyl and aryl(C,.
a)alkyl], C,.4alkenyl, C3;cycloalkyl (optionally substituted by -C(O)OC, 4alkyl), 5- and 6-
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(Ci.4)alkyl,

25 trihalo(C;.g)alkyl, hydroxy(C,.4)alkyl, dihydroxy(C;.s)alkyl, cyano(C,.4)alkyl, furyl (optionally
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or
2 nitro groups), morpholino, furyl(C,.4)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitro groups), thienyl(C,4)alkyl (wherein thienyl is optionally substituted on carbon
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,

30 pyridyl, tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl,
phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and
Ci.salkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C;.salkylS(O),- (wherein bis 0, 1 or
2), Cs.scycloalkylS(O),- (wherein bis 0, 1 or 2), arylS(O),- (wherein b is 0, 1 or 2),



CH2CONROR10, - CH2CH(NROR10) CO2R9' and -CH20COR9; 5 R9 , R9', R10 and R10'
are independently selected from hydrogen, C -4al kyl (optionally

substi t utwo obp74480r 2 hydroxy groups), C2_ 4al kenyl, and plremydBogo@isdonal |y
substituted by 1 or 2 groups selected fromnitro, hal o, hydroxy and
cyano); ms 1 or 2; R4 is chloro or brogp; 10 or a pharnaceutically

accept abl#e?erﬁ@c&yl@(O) g\¥ﬁ6¥ﬁnwgboi Isf‘b ?\E&ﬁﬁ%mﬁf@qﬁli R™f Wl-f W preferred

cl ass of ¢Co e forhu phe erne nis O;
15 ris ILRONRI'YN-NRTIGR’, REst:dQRﬂ o@e@)N(RgﬁR‘OA}aUI-MCH(B@zR%)OE}EI—eCt ed from
Cl - 4al kyl [substifuted bﬁ EI;{; CER8 and -SCbR8 (wherein b
is 0 1 GH2Q§)NRB ReCHC N@ﬁeﬁ@@nﬁy‘"@e @@@R?om hydr ogen, hydr oxy,
Cl1_4al koxy, 9 kgwy. al K Iy
substi tuted g% ’ﬂllgdt rgge‘aﬁl;i%jblfi llnd eg?%"ﬁ@)ss%é ed?{&rﬂ& %ﬁ%) @i“%iq{lky@ a2
hydr oxy (ubsethesdioy! 1, ord) Hyweksxqwé@k) A0 ahikyhyl, ardhedyl4eptiotally phisstyltedindl ar y| ( CL
4)al kyl], C2_4al kegi/ C3_7cycl oal kyl (optionally substituted by

- C( O) OC12 gwuRy selectasl from @i, hﬁ'@nb@r@@’@;fytq}’ﬁﬁo)acet al s and nono- and di - net hyl

nyclr oy 1. 4) SRty e Vg AR ke Werepr,

(optionally substituted on carbon by 1 or 2 nitro groups) t hi enyl
(optionally substituted on carbon by or 2 nitro groups), norpholino,
furyl (CL. 4) al &fwrtifespeafened ¢lags\pf cp@p@ptdleﬁ’émeﬁommwg&ht ed on carbon by 1
or 2 nitro groups), thienyl (Cl_4)alkyl (whergein thienyl is optionally
substituted on carbon by 1 or 2 ni t ry groupg), 1,2, 4-oxadiazolyl,
tetrazolyl, imdazolyl, pyrrolidiQyl Api |d% e 30 pyridyl,
tetrahydrofuryl, tet rahydr op ' I‘(ﬁt)hl opyr anyl
tetrahydrothi enyl, phenyl ( pAdNH y su d by"1 or 2 groups
selected fromnitro, hal ) hydroxy and C1. 4al kyl), pyrazinyl,

pi per¥@inyl, 4-methyl pi pera2| no, Cl _4al kyl S(O b- (wherein b is 0, 1 or 2),
C3_6cycl oal kyl S(O b- (wherein b is 0, dagr 2), arylS(Ob- (wherein b is O,
1 or 2), WD 03/074484 PCT/ GB03/00883 -2 het er ocycl yl S(O) b- (wherein b is
0, 1 or Wwher@iH2CH( NROR10) CO( NR9' R10' ), -CH20OR9, (R9)(R10)N-, - COCRS,
CH2000R9 , ﬂoz)h (nIﬁQ}“(/ R10), -CH2CH( CO2R9) OH,

nis0,1or2;

15 R is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO,Me and, (when n is 2)
methylenedioxy;

Y is -NR’R’;
R? is hydrogen or C;_4alkyl;

20 R is selected from C_qalkyl [substituted by 1 or 2 R® groups], -COR® and -SO,R®
(wherein bis 0, 1 or 2);

R® is independently selected from hydrogen, hydroxy, C;_4alkoxy, C;.salkoxyC; 4alkyl,
Ci.salkyl, amino(C;.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
C1.qalkyl, hydroxy(C,.4)alkyl, dihydroxy(C,.4)alkyl, -CO,C;salkyl, phenyl and aryl(C,.

25 yalkyl], Ca.alkenyl, C;35cycloalkyl (optionally substituted by -C(O)OC,.4alkyl), 5- and 6-
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C,.4)alkyl,
trihalo(C,.4)alkyl, hydroxy(C;.4)alkyl, dihydroxy(C,.4)alkyl, cyano(C;.4)alkyl, furyl (optionally
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or
2 nitro groups), morpholino, furyl(C,.4)alkyl (wherein furyl is optionally substituted on carbon

30 by 1 or 2 nitro groups), thienyl(C,.4)alkyl (Wherein thienyl is optionally substituted on carbon



CH2CONR9R10, - CH2CH(NROR10) CO2R9' and -CH20COR9; RO , R9', R10 and R10' are
I ndependently sel ected from hydrogen, Cl-4alkyl (optionally 5 substituted
by 1 or 2wydoowg4 gr oups), C2_4al kenyl, and phenyl (opti oralriogBosobsssi t ut ed
by 1 or 2 groups selected fromnitro, halo, hydroxy and cyano); or a

pharmaceutical ly acceptable salt or inggivo hydrolysable ester thereof. A

(R ) =" RES R B GH0T, Lo 4RI, |eradg, D b Byderidl o
I ndependgydyl t&fiheelofdyT, kdiih bpyra@)bl,al’l@xo—fﬂtﬁah?tlroih%ﬁyﬁahyl, tetedhhdtothienyl,

fluoronet hyl, di Iuororr_eth%b, trifluororretglal , methoxy, -SMe, -SOW,
_SO2Me aphenyl((apienallyisubspiyutedrby hyr & geqiips sslectsd from. o ABHo, Ryanos hydrarvogpsh or

aroups]  CrelRb BrafnSenREN ) PRV BIRES o, RSO ek B 0 R
sel ect ed2)f COBYBBEIKOINRO),- NWtheRXY b i, 145125 YIS (G- 4wh&emyih 0dalok ),

Cl . 4al kyl, amno(Cl_4)al kyl [optionally substjtuted on nitrogen Qy 1 or 2
groups sheteroeysty!5(m (wWiereinibyis 0, hou? ogif(z@(m{gﬁ’lgﬁ@ﬂﬁ{b@lgr) 2@394) al kyl ,

(opt 1 onalt) JEeINEr GOk "y ECHOs ces IR oot EOsR M. oo~ o !
acet al s @agdcORRER ParcHHMER R CdeR? wal Leesotiog®eof , hal o( C1_4) al kyl,

trihal o(Cl_4)al kyl,, droxy(Cl.4)al kyl, dihydroxy(Cl.4)alkyl, .
cyano(Cl . 4) all?esz,IR fE%nd(fégtar@mdmﬁ}ﬂdemmtemedtfw bydregany &nsakyl {opsionallyi t r o

, _thienyl i onal | bst | d ban b '
3 oundy s Rl SR A BRSSP AR AT R Sl 671 o
substitup g updlsed R0 Rithy, hhlodhydroky dddcydhékips) . thienyl (C1_4)al kyl

(wherein thienyl is optionally substituted on carbon WO 03/074484
PCT/ GB03¢raq8@BnaceBlcally acceptable salt or in vivo hydrolysable ester thereof.

A further preferred class of compound is of the formula (1) wherein;
15 A is heteroarylene;

nis 1or?2;

R' is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO,Me and, (when n is 2)
methylenedioxy;

20 ris1or2;

Y is -NR’R® or -OR’;

R%and R? are independently selected from hydrogen, C;_4alkyl [optionally substituted
by 1lor2 R® groups], Cs.scycloalkyl (optionally substituted with 1 or 2 hydroxy groups),
phenyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl,

25 thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl, 1,3,4-triazolyl, tetrazolyl,
pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, pyrimidyl,
pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-oxopyrrolidyl, 4-
oxothiazolidyl, furyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-oxadiazolyl,
tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, -COR®

30 and —SObR8 (wherein b is 0, 1 or 2);

R%is independently selected from hydrogen, hydroxy, Cj.4alkoxy, C;.salkoxyC;_salkyl,
Ci.salkoxyCi.4alkoxy, hydroxyC_salkoxy, C;.salkyl, , amino(Ci.4)alkyl [optionally substituted
on nitrogen by 1 or 2 groups selected from C,_4alkyl, hydroxy(Cj.s)alkyl, dihydroxy(C,.4)alkyl,



by 1 or 2 nitro groups), 1, 2,4-oxadiazolyl, tetrazolyl, imdazolyl,
pyrrolidinyl, piperidyl, pyridyl, tetrahydrofuryl, tetrahydropyranyl,

1- oxo-t etwatvgdrashi opyranyl, tetrahydrothienyl, phenyl (@potricBialobsss
substituted by 1 or 2 groups selected fromnitro, halo, cyano, hydroxy and
Cl_4al kyl ), pyr azi nyI pi perazi nyl, 4-pmgthyl pi perazino, Cl_4al kylS(O) b-

(e e Dl Bt sBlmbugle, SHIEL e, E DU LD sbufed ) 2

or 2 - CHZB(OBY Rl@lfﬁ( NR%-Rieﬁhb)ered—@bﬁ%tals AFRON O - Gynbikdi- me@&lBBr,lvaﬂ(\ZH?_m :
-C(ONR9) (R10) CH2CH( CO2 @ CONRI9R10 CH2CH( NR9R10) CO2R9' and
CH2 OCOrtbereRd hafq(@ -4)alRylp diale( 0alkyy B‘lha}ﬂ@pdﬁ%mlb"}mélé@ee}a@ﬁ’ £ r om hydr ogen,

cl. 4a| ky b r s).

C24al ken(ii/lp§'é)r 1{?’ %%b(ﬁeb‘ﬁsl:kwh%gﬁ)%ydgd g gtgg)ﬁgéigl ng fc;ups sel ected
fromns t(CPmlM(O))b-hWi{dﬁéﬁM band, CHEROr; scYEloalkPISAONR Q@ HETcitb isw dagept abI e salt
or in vivo hydrolysable ester thereof. A further preferred class

conpoundrryS(@- t(W efedit brifl G 1(orp) \m&eﬁ@q}’ﬁlyls(@b Awheraiebds Bk 9 @n'éﬁnzhlsi(@)bl or
2; R1 nd | | eo At hyd , t hyl,
{1 uor oret TSR Bar By L 072 G AT IS BT IR P RS s e, "5 ™Y s,

- SC2Me GGHQCHMR?Rlﬁ)G(Xl\@)9 IPF?LU%@R%QRQJXR‘O)RD —CO()RS! —QH;QOO‘R9I s - NR2R3 or
-OR3; R2 and i nde endengl sel ect ed gm@ﬁ/dro en, Cl4a|
[ opt i onaiQ(Q)N(lbé&R it @ CHEC G I@-I@{&(Uﬂﬂ&sﬁ &&Ef KPR omq onal |y

subst | %u@ﬁdo B. 1 or 2 hydroxy groups), phenyl, norpholino, norpholinyl,
pi per i gb ridyl pyridyl, pyranyl, pyrrol yI i m dazol yl, 25

thiazolyl, threml r'® Hﬁ(ﬁﬂioair@iddeperme astéond frorh 59 ﬁa;zadl 4dllkw(lopuonauy
1,3,4-tri azonI tetraz | yl pyrrolidinyl, thionorpholino, pyrrolinyl,

honopi peﬂi@gtlltnwd by3l, &- %R%%éﬁxnp}sﬂ(i\adik}ﬁ yoptiopgHy subgijtuted byyk or3 hxdroxmgmuleﬁézu nyl

| I | -
Ooor i s SHF P A e gitkensh RERHRC: sl EP ot sufr S BRYY 1 ogoues”
1, 2, 4- OXs%qjéc?e%i(}‘rd&hmt}&%ﬁ)hWHrQiﬂ%gdw 1- oxot et r ahydr ot hi opyranyl ,

1, 1- di oxot etrahydrot hi opyranyl and - SCbR8 (wherein P IS Qo 1 or
2) RBSis i ndEpmtﬁEnttbgct@IVe&lttbdmftmm tw‘dhlgty@hw argy aitasked, aml/onR[ lapst R

Cl 4al k Cl 4al Cl 4al 1 4al 4 C14| I,
CRNE e e S e e T

sel ect ed;f Q’Hlp ilméﬂgj éﬁlﬁititut}w@flQ%&%()\Q%;L‘Dcﬁ‘|2'%ﬁbstitﬁ’édﬂ§’ﬂﬁ@@%ﬁ§'ﬂtly@e%iéﬂ|fron¥\0

03/ 074484 PCT/ (B03//00883

oxo, hydroxy, carboxy, halo, nitro, cyano, carbonyl and C,_salkoxy; or the ring may be
optionally substituted on two adjacent carbons by —O-CH,-O- to form a cyclic acetal wherein
20 one or both of the hydrogens of the -O-CH,-O- group may be replaced by a methyl;
R!3 is selected from halo, trihalomethyl, and C, 4alkoxy;
mis1or?2;
R*is hydrogen or halo;
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
25
A preferred class of compound is of the formula (1) wherein;
A is phenylene;
nislor2;
R' is independently selected from hydrogen, halo, cyano, nitro, hydroxy, fluoromethyl,
30 difluoromethyl, trifluoromethyl, C;.salkoxy and
R!is of the formula A’ or A”:



-31 -C02C1_4al kyl, aryl and aryl (Cl_4)al kyl], C2_4al kenyl, C3_7cycl oal kyl
(optionally substituted by -C(O OCl1 _4al kyl), 5- and 6-nenbered cyclic

acet al s awo osonas4 and di - net hyl derivatives thereof, hal ®CTIGBIabdsy! ,

di hal o(C _4)al kyl, trihal o(Cl.4)al kyl, hydroxy(Cl .4)al kyl,

di hydroxy(Cl1_4)al kyl, cyano(Cl. 4) al kyl .3oheterocyclyl,

het er ocycl Fﬁ 4al kyl, aryl, 5 Cl_4al kylS(Ob- (wherein b is 0, 1 or 2),
CS_GCycIoas VIPS(O h- (wherein b is 0, 1 or 2), arylS(Ob- (wherein b is 0,
1 or 2), heter!o%y | S(CO) b- (wherein b is 0, 1 or 2), benzyl S(Ob- (wherein

bis 0, 1 or _4al ky1S(0O)JC1_4)al kyl (wherein c is 0, 1 or 2), -
CH2CH( NROR10) ORh0' ), -CH20R9, (R9)(R10)N-, -COOR9, -CH2COOR9,

-C(O N(R9) (R10) 0 , CH( CO2R9) OH, - CH2CONROR10, - CH2CH( NROR10) CO2R9' and -
10 CH2OCOR9; R9,”R9', RW)and R O‘CHCEH(OHIETBRTOMI (A Jel ected from

oo o aphsa ot B ot BByl E o8 Al b Gl By el RS 02!
C2_4al kegilinEHRAMEndd by haiaRliPdfhe fRPLLAAA! | v substituted by 1 or 2

groups selected fromnitro, hydr oxy ‘and cyano); or 15 R9 and R10
together withrisherdttrogen to which they are attached, and/or R9' and R 0O
together with_ the n;tarogé%to which they are attached, forma 4- to

6- menbered ri bgs VR YHOR

ring is optionally substituted on carbon by 1 or

2 subst { Uent? LiodenapdRRRleay 6aLath FERyaRKe, LY I GR(GREHaal o

nitro, cyano, 1_4aﬁeﬁoxy; or rin optionally
substi t udubstitoredbywd ad) adesky graufzsqrsvitsd th@ Wi tBeretage 2 dydroay gronps thepaet al

wherein 20 one or both of the hydrogens of the - 2- O group be

r epl aced ¥pulstitientnan the pamae carbarl) Q@tcéﬁiO?lF)S‘rfPﬂ'é‘P’B‘%t?ﬂ?%‘!%‘gn‘é’ﬂtﬁ3}| O%nd

Cl_4al k - JU o viR4 , ki

acgept api el s TronlEly s, HA RARAPS niBbSy sRhpfull SRR S BRLobn the

cl ass10f sagergacionyl clysnddC; §)akyf, Gluotdngeti{ylgartvdnet, elifituoroethglcptbenyll ene; n is 1 or
2; Rl is independent|ly sel ected from hydrogen, ;hal o, ano, nitro, hydroxy,

f | uor oneitifliprometrylearponyb Corabkyl isubstityted byt eﬁ%ﬂﬁﬂrqup@ﬁ%yﬂﬁéwt #hen \Refe s of
the for n&&: 3 Ifk gr&fps'%ﬁéy Mpnggs/uQZtﬁﬂéﬁs grgye%é /czgr%gt%i -COR® and -SOLR® (wherein b
is0, 1 or 2);
{wherein R® is independently selected from hydrogen, hydroxy, furyl (optionally
15 substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or
2 nitro groups), morpholino, furyl(C,_4)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitro groups), thienyl(C;_s)alkyl (wherein thienyl is optionally substituted on carbon
by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl,
20 morpholino, pyridyl, phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo,
cyano, hydroxy and C;.salkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C;.4alkyl, C,.
salkenyl, cyclo(Cs.g)alkyl, C.salkoxy, cyano(C,.4)alkyl, amino(Cj.4)alkyl (optionally
substituted on nitrogen by 1 or 2 groups selected from hydrogen, C;.salkyl, hydroxy,
hydroxy(Ci.4)alkyl, dihydroxy(C;.s)alkyl, aryl and aryl(C;.s)alkyl), C;.salkylS(O)(C;.4)alkyl
25 (wherein cis 0, 1 or 2), -CH,CH(CO,R )N(R’R'?), -CH,0R’, (R°)(R'*)N-, -COOR’, —
CH,COOR’ , -CH,CONR’R'?, and -CH,CH,CH(NR’R'®)CO-R’;
[wherein R® and R'° are independently selected from hydrogen, C,_salkyl (optionally
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are
not substituents on the same carbon), Cs.scycloalkyl (optionally substituted by 1 or 2 hydroxy



-32- -(CH2)p O (OH)x O (A) -CHCH(OH) (CH2) UCO2H (A") wherein x is 0 or 1,
pis O, 1, 2 or 3and s is 1 or 2; provided that the hydroxy group is not a
substi t uewD oaf7448€ ri ng carbon adjacent to the ring oxyge®CTrGB03/04886r 2; 5
Yis -NR2R3 or -OR3; R2 and R3 are independently sel ected from hydrogen,

hydroxyCl. 4al kyl (optionally substitutgd by 1 or 2 hydroxy groups provided

t hat wh . q
car bon) - SetPSESREEe: U (e BE Dok B oy B n IR IRTNE b e S Sane
provi decdcakthual), @hatkehyietana(® k. dheryl (@ptsHaty shisyinasdbyndbr 2 ghsips telenéd on

the 10 sane carbon), cyano(Cl_4)al kyl, fluoromet h%lacqg bonyl ,
di f | uor ofiemire Al Rydroxy aid ¢yanor e gikysubshityted beR Zal kyl ' [substituted by

1 or 2 R8 gro, - POV ent.her . he not
subst | ¢ uent s WHETHERe s e etbd BhmCC s ) el SRR chlibed' 10"
2); [ whesrel mitrBGroups), Hisieng ieieivhhly Sok@tednl dagdvnlydr &dehitrolgysipaxy, fury]
(optionally 15 substituted on carbon by 1 or 2 nitro groups), thienyl

( opt i onanpipheline fumyl{Cadalky! tehesin fusyl is oprionallysubstisutgd e eaPon kil 98I,

furyl (C1 4 | eneb furyl is opti | | i r . 1
or 3 i treegpoised TEERRsR e B PR R RbeH Sh SeB b T sk 2l
subst i t uirBapsHN,Z.ardxadiazdlyl, leu@koldl, thidagoldll pyRSidingl, fpéidyk aetragatofryl,
tetrazolyl, imdazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl,

tetr ahydﬁ@ﬁwdéﬁwr?}n}’hz-b@@@-‘leﬁﬁhmbllpmmﬂnﬂpﬁ?tfahxﬁf;()thtf’éb’]ﬁ ahgrat el | 20

hol i oyridyl . phenyl t.i.onal | bstituted by 1
o1 bR Bsteriep or TR sclelBh MR, SO E S etk ol 1L 0T
pi per aéigf’%’z;‘ﬁf; qsip&ﬂ(a:aiﬁhpi, 0L AR 0@),(Clailyk iheréid d is #al kepy] and

cycl of yl. @ . 4al koxy, cyano(Cl_4)al kyl, am no(Cl.4)al kyl
(optional |y RBubskRt geetbgohenivith digemtrpgento gvhich ey afenttaetied dorari4f todm

o I S YRR
or 2), -detddd(rdiBRo,N paarbm(g!im%itré,ﬁ@&&ﬁ,l@))awb; isodyeh$Rmino, BHZCOORI,

- CH2CONR9R10, and - CH2CH2CH( NROR10) CO2R9; [wherein RO and R10 are
i ndepé&hdetiylamise,| 6t @4 Jrldamjay, oarbanylGuliea Ckydlkgxyphétenoaydlyl, Csapianoylut ed by

Lo 2 R DS Seh s PR SIBLS, 20 2 oy groups they
substitu,qdi By21 or 2 hydroxy
R* is hydrogen or halo;
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
20
A further preferred class of compound is of the formula (1) wherein;
A is phenylene;
nis 1 or?2;
R!is independently selected from hydrogen, halo, nitro, hydroxy, C;.4alkyl, C;_salkoxy
25 and
R'is of the formula A’ or A™:

_(CHZ)p

rf( )s
@)
(OH),
o (A”) -CH,CH(OH)(CH,),CO,H (A™)

whereinxisOor 1, pis 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a

substituent on the ring carbon adjacent to the ring oxygen;



WO 03/ 074484 PCT/ GB03/00883 -33 groups provided that when there are 2
hydr oxy groups they are not substituents on the sanme carbon), C2_4al kenyl,
cyano( C1_wpaBiloyd4s4 phenyl (optionally substituted by 1 or 2cgreropsossal ect ed
fromnitro, hal o, hydroxy and cyano) and Cl_4al kyl substituted by R13;
(wherein R13 is selected from Cl_4al koxy, furyl (optionally substituted on
carbon by 1 5 gr 2 nitro groups), thienyl (optionally substituted on
carbon by 1 or'® 2 nitro groups), norpholino, furyl (Cl_4)al kyl (wherein
furyl is optigralNg*’gybstituted on carbon by 1 or 2 nitro groups),

thi enyl (C1_4) a] kyl (wherein thienyl is optionally substituted on carbon by
1 or 2 nitro Rgsdygegen ar @ slkykadi azol yl, tetrazol yl, | m dazol yl ,

l'i di nyl d t et |,
Y co-t ot ranyRr BEREGY Fam OB R Roo by kGl RO ERYt onat 1y 10
substi4 %mo%éhﬂéareo@l Q| Ralk§Elsebstitded Bpmomw%r Lg»a ovﬁ%dlﬂﬂu whislfRexy and
Cl _4al kyl), pyrazinyl, piperazinyl, 4al kyl S(O ) al (Wnerel nd

is 0, 1ae 2238)gr01msdh@9arand sRbeyitaents omg@tshmp caubph)]ﬁﬁ?@lhm Rt éwheieiath t hey
are attac f' 8rm4 to 6- nmenbered ring where the ring is optionally
subst i t Ut&d!8h%Ear bon by 1 or 2 substituents selected fromoxo, hydroxy,

carboxy, halo ﬁEéﬁ(Rg Qi HE RS BentBYRNLied FEOE K PHIAS Pflu 1 -
4al kyl am no, i\lw e Alf élal ISljﬁl gr;ngyno cear bony?d}egeu ]m(; X 19 @(%))%lyfla y

het er ocymllbyﬂltptedbnltaﬂioa rhmll qQr 2 mimrd g@ﬂup&)a KHignyS(aprivp@ly wbamtu;ﬂd oiviaghosiby ot s 0,

R4 h I
S con b beTrblsh R Y RBEF G L i P SRR b Bber
preferregl, Pb@@ Rt gr6 QP WRAYI(S 9&1@1*1%&&{%&%( i bpbBeN§isibstitdied Sn RRBBY | €NE;
nis 1 or Rl i s | ndepend entlly sel ected from hydrogen, halo, nitro,

hydr oxy, b}CIL 01421 hitsd groqis), a2, k@xydlaaﬁylawﬁamlyh, gnidhzal ylepyroolivhis yd, pﬂ\percdyl A
-(G2)p tetrahydrofug' etrahycci)ro yranyl 9_o|xo t t%}? &%%Hy?%y'ﬂ t&g@;l}ydrothienyl, phenyl
(optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and C;.
15 salkyl), pyrazinyl, piperazinyl, C;4alkyl, C;.4alkenyl, cyclo(Cs.g)alkyl, Cy.4alkoxy, cyano(C;.
»alkyl, C1.4alkylS(0)(Cy.s)alkyl (wherein ¢ is 0, 1 or 2), -CH,CH(CO,R*)N(R’R"?), -
CH;OR’, (R)(R'*)N-, -COOR®, -CH,COOR’ , -CH,CONR’R"’, and -
CH,CH,CH(NR°R')CO;R’;
[wherein R and R'° are independently C;_salkenyl or phenyl (optionally substituted by
20 nitro, halo or cyano)]};

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

In another aspect of the invention, preferred compounds of the invention are any one
of:

25 5-chloro-2-[N-(1-hydroxyindan-2-yl)carbamoyl}indole;
5-chloro-N-{(1R,2R)-1-[(methylsulfonyl)amino]-2,3-dihydro-1H-inden-2-yl}-1 H-indole-2-
carboxamide;

N-{(1R*, 2R*)-1-[(2-carboxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl]-5-chloroindole-2-
carboxamide;

30 5-chloro-N-{(1R,2R)-1-[(3-methoxypropanoyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-
indole-2-carboxamide;

N-[(1R,2R)-1-(acetylamino)-2,3-dihydro-1H-inden-2-yl]-5-chloro-1H-indole-2-carboxamide;



wherein x is O or 1, pis 0, 1, 2 or 3 and s is 1 or 2; provided that the
hydroxy group is not a substituent on the ring carbon adjacent to the ring
oxygen; Wo003/00iad484 PCT/ GB03/00883 -34- r is 1; Y is - NRZREZBORA0SSS
hydrogen or Cl.4alkyl; R3 is selected fromfl uoronethyl carbonyl,

di f | uor onet hyl car bonyl, 5 trifluoronet@glcarbonyl Cl_4al kyl [substituted

R B S L R SR R R

2); {whemabl-Rérbsxamigependent |y sel ected from hydrogen, hydroxy, furyl
(optionally substituted on carbon by 1 or 2 nitro groupsé t hi enyl
(opt i onaM(f/U%ZIEDsk -{ BBt - lwomanb@nylwmp)éroxwmtznwllarr@n@r% l})/dr(?nl}?gphol i no,

furyl (CL onal ly substituted on carbon by 1 or
2 nitro @ﬁ%ﬂjé )'5'%%{850'%(&%%&1 erein thienyl is optionally

substi$ UNe{féu@QRpﬂr[@péhrbéiﬁoyla&fyl)&nﬁhd]r%-aﬂ@uﬂss)H-lﬂde%rﬂyn@dmamwle-z-
tetrazolyl, imdazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl,

t et rahyd¢a®l|'nwaam}d,, 1 oxo-t et r ahydr ot hi opyranyl t et rahydrot hi enyl , phenyl

(optiona 0, cyano,
hydr oxy &n{gl%?}a)si'% EW%“]‘}S‘%‘EEP%? J)‘Bi“;ﬁ%r‘&cﬁ“ﬁ ?:il%fhf (ipdo n&g%al kenyl ,
cycl o(cacagg(ggamae Cl 4al koxy, cyano(Cl_ 4)al kyI Cl _4al kyl S(O) (C1_4)al kyI
(wherein c is 0, 1 or 2), -CH2CH(CO2R9) N( ROR10 CH2 0RO, R9) (RLO) N-,

- COORS, smmm,mmz{mumm@tylmmo]@@ NH@qur{}?Gll)}z :mé‘ﬁh@r ein R9
and Rﬁ? are ndently Cl. 4al kenyl or phenyl (optionally substituted by
20 ni aﬂPFB‘IaB‘ cyano)] }:; or a pharmaceutically acceptable salt or in

vivo hydg Qh])bﬁﬁhk@l}@kﬁ[ { NR{EBLy-21(Ry ROy I bygzm;nla@ 21, JIBPAroOrH -

pref erred conpounds of e invention are any one
5- chl or om@er- Ny()ﬂPﬂymﬁodneyicadJ@namtdﬁl ) car banoyl ]i ndol e; 5-chl oro- N-{

(1R 2R) n&c{k IETEh-Y ([égk) g%l\)loa gqca%]amoyff)rgplarr%}q amm'oﬁ b '?,ch hyd%o %H lt'nle_ Iy?}dgl e-2-

car boxa

2R*) - 1- [ (oo fHdBRXY.aaBbydniasd no] - 2, 3- di hydr o- 1H-i nden- 2-yl | - 5- chl or oi ndol e- 2
- carboxam de; 30 5-chloro-\

(1R 2K - N-{[( UBZRial HiGuni poawpyhemined:# Rdihy@ o3t hitded20y11 +3-¢hloonl 72-indold-2-1 H-
carboxamide;
5-chloro-N-{(18,2S5)-1-[(methylsulfonyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-indole-2-
carboxamide;
5-chloro-N-{1-[(hydroxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-1 H-indole-2-

20 carboxamide;
5-chloro-N-[(1R,2R)-1-({ [(2-hydroxyethyl)(methyl)amino]acetyl }amino)-2,3-dihydro-1H-
inden-2-yl]-1H-indole-2-carboxamide;
5-chloro-N-[(1R,2R)-1-({ [(2-hydroxyethyl)(phenylmethyl)amino]acetyl } amino)-2,3-dihydro-
1H-inden-2-yl]-1H-indole-2-carboxamide;

25 5-chloro-N-((1R,2R)-1-{[(3-hydroxypiperidin-1-yl)acetyl]Jamino }-2,3-dihydro-1H-inden-2-yl)-
1H-indole-2-carboxamide;
5-chloro-N-((1R,2R)-1-{[(3-hydroxypyrrolidin-1-yl)acetyl]amino}-2,3-dihydro-1H-inden-2-
yl)-1H-indole-2-carboxamide;

N-[(1R,2R)-1-({[bis(2-hydroxyethyl)amino]acetyl }amino)-2,3-dihydro-1H-inden-2-yl]-5-

30 chloro-1H-indole-2-carboxamide;

N-{1-[(aminoacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-indole-2-carboxamide;
N-{1-[((35)-3-amino-3-carboxypropanoyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-

chloroindole-2-carboxamide;



i ndol e-2-carbox am de; N[ (1R 2R)-1-(acetylam no)-2, 3-di hydro-1

H i nden- 2-yl ] -5-chl or o- 1H i ndol e- 2- car boxam de; WO 03/074484 PCT/ GB03/ 00883
- 35 5-chlwomsM {44 R, 2R) - 1- (t ent - but oxycar bonyl anm noacet anpd@)GE)3Bes$3 hydr o- 1
Hinden-2-yl]-1 H indol e-2-carboxam de; N-((lR 2R)-1-{ [3-(

tert - but oxycar bony] am' no) 4- oxopent anogk] am no }-2, 3-di hydro-| H

e bl e AR BD23 ftieo 1

} - 5- chl andsle@odaebokantds;boxam de; N-

(1R 2R)-1-[(2-carboxyacetyl)am no] - 2, 3-di hydr o- 1H-i nden-2-yl }

- 5- chl ororiHamw-N-3-{ [¢aflwere lwgsulgmdﬁp@ﬂ@_} 3-dihydro- lH-mden 2- yl) I'H-indole-2-

(1R 2R) cjarl;éxg}ﬁ% oxyacetyl )am no] - 2, 3-di hydro- 1Hi nden-2-yl } -1Hi ndol e- 2-
10 car boxam %-chl or o- N ((1R 2R) 1-j

[3-hydy OSCthBrd-Ny{dL[WﬂBﬁlbmbf]))mmbﬁﬁGydh]l?dfbfl(ﬂ Ind2n-3-yi HyHindeleF2-carboxamide;
i nden- Zgglgl)p}lel ndol e- 2- car boxani de:

[ ((3R) mNs((kI&ﬁBérﬁdylll}Sf%a%’irvmwkﬂmn@] 233@%*}13915? -dHginden-Zrybinl &=y 3
-5- chl de; 15 N
(1R 2R) 0&8%1”%%1a§%o§(€§}?&$%fﬁmn0]e 2. 3-di E\ydro 1H i nden- 2-yI

}-5-chl QVQ(ﬂR‘ERPM{ZearﬁmoCZibWM%ﬂﬂo]@-EHil@dﬂr M-idden2-§} 25} hldro-1H-indole-
[ (net hyl sul fonyl ) am no] -2, 3-di hydro-1 Hinden-2-yl } -1 Hindole-2-
car boxam-garbogmgleior o- N- 1

1-[ (hydr i 0,1 2- 20

ca£ E)og(grfl'lg %ﬁéﬁf@&%}n C@E%%P(&'T%f% %wgg &hyFE(ETﬁegg%lx% 15' ?}0"?(% am no] acet yl
} am no) -GAroxdinigedr o- | H- i nden 2-yl]-1H i ndol e- 2- car boxam de;

5-chl oro- N—£ﬁ( 1R, 2R) 1- [ (2- hydroxyet hyl ) (phenyl met hyl ) am no] acetyl }

ami no) - V4.2 dr Bmety 1tlmdrey‘lmzmy1) mingl2pdibgdrp- insdspanylde-ciigo-1H-

5-chl or a- N-% 1R 2R) - é [ (3 -hydroxypiperi din- 1 -yl)acetyl] am no

}-2, 3-di’ 9%1“%&:}3? ueh ’2-yl)- 1 Hindol e-2-carboxam de; 5-chloro-N((I

7SS b T AT 5
[ bi s(B5 hohdierotndelekdrtarhokamuflescet yl } ami no) - 2, 3-di hydro- 1Hi nden- 2-yl ] - 5-
N-[(18,25)-1-{ N-acetyl-N-[2-(ethoxycarbonyl)cycloprop-1ylmethylJamino }-2,3-dihydro-1H-
inden-2-yl]-5-chloroindole-2-carboxamide;
N-{(1R,2R)-1-[N-acetyl-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-
chloroindole-2-carboxamide;
20 N-{(1R,2R)-1-[bis-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloroindole-2-
carboxamide;
N-{(1R,2R)-1-[Acetyl(2-amino-2-oxoethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-
indole-2-carboxamide;
N-{(1R,2R)-1-[N-(2-acetoxyacetyl)-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-
25 chloroindole-2-carboxamide;
5-chloro-N-[(1R,2R)-1-(2,5-dioxomorpholin-4-yl)-2,3-dihydro-1H-inden-2-yl]-1H-indole-2-
carboxamide;
5-chloro-N-((1R,2R)-1-{[(2R)-2,3-dihydroxypropyl]Jamino}-2,3-dihydro-1H-inden-2-yl)-1H-
indole-2-carboxamide;
30 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

In another aspect of the invention, preferred compounds of the invention are any one

of:



30 chl oro-1Hi ndol e- 2- car boxam de; N-{

1-[ (am noacet yl )am no] - 2, 3-di hydr o- 1H i nden- 2-yl

} - 5- chl orweoloBl74agpl e- 2- car boxanm de; N-{ PCT/GB03/00883

1-[ ((3S) - 3- am no- 3- car boxypr opanoyl ) am no] - 2, 3- di hydr o- 1H-i nden- 2-yl }-5-
chl or oi ndol e- 2- car boxam de; WO 03/ 074484 PCT/ GB03/ 00883 - 36

5-chloro .

"2 3 o nyangtord (kb *fv?imf&é&%%m‘% PR PRI indle 2

[(trlfl ueaksuxainiad; ) sul fonyl ] am no } -2, 3-di hydro 1H i nden- 2-yl)-1Hi ndol e- 2-

car boxam de; 5 5-chloro-N-1

é [E} Fyar&{\%ﬁ%a&mlm -a8eeptdbl Vel -ahlih LAE BYdrdthble estét thBdet.e- 2- car boxanmi de;
chl oro-

(1R 2R)-1- [(1H—tetrazo| 5-yl net hyl ) am no] - 2, 3-di hydr o- 1H-i nden-2-yl }-1H

i ndol es 2- car baxstherdepechof the present invention prov1des a process for preparing a compound

(1R 2R) - 1 (2-.am _no- 2- oxoet hyl llam no -2, 3-di hydro- 1H i nden- 2- yl

}-5-chl Rfdormula fHgr @ phaugacewasa Maeeep ap t;: salt or an in vivo hydrolysable ester thereof

ML Dich ok SRLIORUTRL RY YR 1) inf r dich QSToesh Sh R st 2s BN RGNl ©

(1S, 2S) -fbrihalagl )y lcoptisesafiy| met hyl ) am no] - 2, 3- di hydr o- 1H-i nden- 2-yl

}-5-chloro-1H indol e-2-carboxam de; N {

(1S, 29) -a)-rpaqting ae peid Rf thedpEpyly (X hy | )am no] 2, 3-di hydro- 1Hi nden- 2-yl }-5-

15 chl oroi ndol e- 2- carboxam de; N [

N-acetyl - N-[ 2- (et hoxycar bonyl )cycl

-2,3-di hydro- 14 inden-2-yl] {BYg car boxami de; N

(1R 2R)-1-[ N-acetyl - N-(car boxyrret h N| - 2, PHi hydro-1Hi nden-2-yl } -5-

chl or gi ndol e- 2- car boxam de; 20 N-{ H

(1R, 2R) - 1-[ bi s- (car boxynet hyl ) am no] - 2, 3-di hydr o- 1H i nden- 2-yl

}-5-chl or oi ndol e-2- car boxam' de; N{ @

yl] am no }

(1R 2R)-1-] Ac hydro 1H i nden- 2-yl

}-5. chl o¥'d Fut A e O R ?’?]forg‘“%a ) g

(1R 2R) - 1- [N-(2 acet oxyacetyl) - N-(cariwoxymet hyl ) am no] - 2, 3-di hydr o- 1Hi nden
-2-yl }-5- 25 chl oroi ndol e- 2- car boxa

5-chloro-N-[ (1R, 2R) - 1- (2, 5- di oxonor pholi n-4-yl) -2, 3-di hydro- 1Hi nden- 2-yl ] -
1H i ndol e- 2- car boxam de; NH, (RY),

&)

15 and thereafter if necessary:

i) converting a compound of the formula (1) into another compound of the formula (1);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.

Specific reaction conditions for the above reaction are as follows.

20 Process a) Acids of formula (2) and amines of formula (3) may be coupled
together in the presence of a suitable coupling reagent. Standard peptide coupling reagents
known in the art can be employed as suitable coupling reagents, or for example
carbonyldiimidazole, 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide hydrochloride (EDCI)
and dicyclohexyl-carbodiimide (DCCI), optionally in the presence of a catalyst such as 1-

25 hydroxybenzotriazole, dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the
presence of a base for example triethylamine, di-isopropylethylamine, pyridine, or
2,6-di-alkyl-pyridines such as 2,6-lutidine or 2,6-di-tert-butylpyridine. Suitable solvents

include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and



5-chloro-N-((1 R 2R)-1- { [(2R) -2, 3-di hydroxypropyl] amno }

-2,3-di hydro-1Hinden-2-yl)-1 H i ndol e-2-carbox am de; 30 or a

phar maceuwwpaalor4asaccept abl e salt or an in vivo hydrol ysablreTasstoanogster eof .
I n anot her aspect of the invention, preferred conpounds of the invention
are any one of: WD 03/074484 PCT/ GB03/,@0883 -37 5-chloro-N {

(1R 2R) - }.- i -2 3] . ' s - :

1 ol S PSRRETTN ARBRE feacfortiaf iy b BEARGH AR femplraure i

vi vo hydihekatipsldf esceet4erct hereof . 5 Anot her aspect of the present invention
provides a process for preparing a conpound of formula (1) or a

phar maceut i ca$uitablecastpatad heid dativatiyes maluda acidhaliggsd faslepampleacidshiarideper eof
whi ch process (wherein A Rl, . R4 r and are,. unl ess ot herw se

epeci 11 et BLviENThar PmR PR 2bs Mifton ! FESAAG an aci d of
the f o5 nadrpdudds with Bhifes is WelPind®n b the Ak, fop bxARpla thdyuAaEsk R8¢k Al thy €
thereof; with an amne of fornmula (3): Y N A(R)" (3) 15 and

t her eaf t pesente pbxleassaugh as }hosodeseribédapoze,codpoa seitable soheent,snefudsathgse) i nt o

anot her conpound of .the farmula (1);. 1i) renovi a rotectin [ oups;
) "F or b e e SePoR ey chiteaisnitsbe pEEPR G e a Byl P
ester. gpeghhdc€ reaction conditions for the above reaction are as follows.
20 Process a) Acids of formula (2) and ami nes of forrmula (3) may be coupl ed
t oget her in tHe geidssefrfoenudd (2) aseicdrainbeiatlg aphiiably orehegent knSvandapoumgspt i de
coupling reagents known in the art can be enpl oyed as suitable coupling

r eageH? sthepprepsspagsdhyracessespgnpigtheidazol e,

1-et hyl - 3- (3-4i i r hpt M : i and
di cycl ohexyl gg‘?@%@# %ﬂde E %?wg%p&?%t?%l %Qﬁ‘ﬁ‘p‘%ﬁ‘gg‘gﬁe@%@g Oggggb}ceat al yst
such as Known compounds or they are prepared by processes known in the art. When Y is NR’R?, the

amines of formula (3) may be prepared according to Scheme 1:

MsCl / triethylamine 0

HO R! 7N
O, P e © o (RY),

NaN, / dimethylacetamide l

H,/Pd
@ N

ethyl acetate O

15
Scheme 1

Compounds of formula (3a) are commercially available or they are known compounds
or they are prepared by processes known in the art. For example, starting from primary amines
of formula (4), in which R is H or a suitable protecting group, one or both of R' and/or R?

20 may be introduced by acylation, (for example reacting with acetoxyacetic acid and 1-(3-
dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (EDAC)), alkylation, reductive
alkylation, sulphonation or related processes, followed by O-deprotection when appropriate.
Alternatively, one or both of R' and/or R?> may be obtained by modification of functionality in

groups previously thus introduced, by reduction, oxidation, hydrolysis (for example the



25 hydroxybenzotri azol e, dinethyl am nopyridi ne or 4-pyrrolidinopyri dine,
optionally in the presence of a base for exanple triethylam ne,

di - i sopr opploswhsan ne, pyridine, or 2,6-di-alkyl-pyridi PET/GRIGI0EBS
2,6-lutidine or 2,6-di-tert-butyl pyridine. Suitable solvents include

di met hyl acet am de, di chl oronet hane, bengene, tetrahydrofuran and WO

03/ 074484 PCT/ GBQ3/ 83 -38.di | £or ] e, i i.on may
conveni CHPYSPISE B ap for ke 154 EEY.bSh e MydomplRCufihetnlehe shiRahyok
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art, for_exanple the be. reacted [n the resenc such as
hose. qese PR shBiRra it aaE  Flinl wolfr BRESIRLHHEID. Geccr Mhed
above. The rewdtion may conveniently Memerformed at a tenperature in the
range of -40 to 40C. The acids of fofnmula (2) are commercigl!ly avail able

or they aLe ounds or . 10 &\ pr eparee-hby knoyvn in
the art. ®for il a { 353 QiRer e 5B are co ia avdih abl e

or they are conpounds or they" are~prepared by proceg’ses krfown i n the
art. Vg1en y i$4j\|R2R3, the anines of forrmula (3) may be pref¥ed according
to Schene 1: MsCl / triethylamne OY S HO A(R)n THEC O~) A (R)n
(3a) NaN3 / dAnmendsyof foetua(3) enayyalterativgly(i8)obkdnetl yRpplyingthayprocgsss ate () r

15 Sch 1.Co d f f | 3 i all i }abl th
are knowlFSEBNLANHE PrespraiB ot dp R el Lamilr o bibeundoRASoh ARSI 't
For exanplfh 7k &) &9 hitdBrPitb B Xh 88 H8So suitable protecting groups.

Y

z R!
O, (R

)

10 Compounds of the formula (3) where r = 1 and wherein A is heteroarylene can be
prepared from suitably functionalised cycloalkyl fused heterocycles. For example, when A is
pyridine,

Y Y

A X % N\
H,N | R HN l R
= o
N
(3b) (3¢c)

compounds of formula (3b) and (3c) may be prepared from the corresponding pyrindinone

15 regioisomer according to Scheme 2 :-



of formula (4), in which Ris Hor a suitable protecting group, one or both
of RL and/or R2 20 may be introduced by acylation, (for exanple reacting

wi th acetwwyaoetsL acid and 1-(3- di met hyl am nopropyl) - 3- echydBocaossedi i m de
hydrochl ori de (EDAC)), al kylation, reductive alkylation, sul phonation or
related processes, followed by O deprofgction when appropriate.

Al ternativelyy one or both of R andgor R2 may be obtained by, nodification
of functionaliWy iry groups previously th i ntroduced, by refuctign,

oxi dat i on, hysu ( NaN,, BMBNDI e @o 58/ 014 Rd%: Bt/ (53803/ Xy 39
conver si orP'© 3 xy—grqup*[(b'a 1\ gr ouR) nucl
di spl acenent, fon, 5P' a rel at e *2

pregess, or a conbination ©
processes, followed by O-deprotection when appropriate. It will| be
appreci ated that such nodifications nmay include nodifEgatdqpscwhi ch
convert one conpound of the formula (1) into another cqgppupd of| $PRS3
formula (1). NH2 NRIRZ Y RO (R1l), -: ROA (R1l), IN HO )r (RI), (Or (
5 (4) (3a) \fpines of fornula (3) may alternatively be obtained by applying
t he processe deq\pri bed for the preB rati on of conpounds of Kprmula (3a)
to corrpounds ORxul avsChHELN, mcMwhi ch s NN NaBAR,, BidH 0ogen ay
9

or two soW Dr ot eCH_IWHN 19N : hds of the
formula (RecWHETEF= 1 a Pv’?/nereigmA roar Peete canlbe \_prepared
fromsuitably functionalised cyclo I°ﬁy| fused heterocycl es!™®or exanpl e,

when Ais pyrigdine, YYN HNI RHNR N (3b) (3c) conpounds of
formul a (\R), oMrtislegs) may be prepared fromthe corresponding pyrindi none
15 regi oi soner according to Schene 2 :

boc /boc
4 HN
Ny H,-Pd/C, EtOH H
K N 2 ' 5 N Piperidine, DMF ' N\
_ (Boc),0 N ’ H.N |
HN —_— 2
HT | = Step 7 [ l = Step 8 P
fmoc fmoc
Scheme 2

Stepl is performed on a compound known in the literature (Jpn. Kokai Tokkyo Koho,
1995, 14. JP 07070136). Steps 2, 3,4, 5, 6, 7 and 8 are performed using standard techniques
5 known in the art.

It will be appreciated that the bromopyrindinone isomers (6a, 6b and 6¢) could

O 0 O
X X AN
Br | ) R Br | R Bf‘%\:E}’R
P N NZ

(6a) (6b) (6¢c)
be converted to the corresponding heterocylic version of (3) by the means described in
Scheme 2. The bromopyrindinones can be prepared from the corresponding pyrindinone by
10 standard techniques known in the art. The pyrindinones (7a, 7b, 7c) are known in the

literature or they are prepared by processes known in the art.

O o 0
\N AN ~N
| R | R | R
= N N/

(7a) (7b) (7c)



WO 03/ 074484 PCT/ GB03/00883 -40 OO O N NaN31 DWW H2 Pd/C, EtCH N\ Br |
N HN Step 1 3 Step 2 2 Fnoc-Cl, NaHCO3 Step 3 aqg. dioxane MsOHO O N
MsCl, Et 3M0 BOM4Bl NaBH4, EtOH NN H HN I HN frnoc / Step PCI/GB0Sweys34 1
frmoc fnoc NaN31 DMF Step 6 / boc HN\~boc N HN 3 H2-Pd/C, EtOH N N
(Boc)20 N Piperidine, DM H 1 / Step 74fN H2 N Step 8 fnoc froc Schene 2

koho, 1905, f@ﬁ?@%}%ﬁfﬁ%@%"v%eé%%ﬂ 1 S o AL B ArbRB SRR s DY
usi ng stasebérdd heeftheleesontdnilip@wie thantohenardgen.l t Wil | be appreci at ed t hat

t he bronopyri ndi none isoners (6a, 6b and 6¢) could 0 0 O N Nzz~ Br R Br
RBr R N (6wl bfappmrs@ytedH@t,c@ﬁ\sémﬂ?édnmelt, ﬁ@mewndégﬁémcfpﬂﬁulﬁé?)évhfwm c

ver st on Bl fSRiSoMEATS. SERELLOGK I SENERE phepa % ATUBHIpnOnes
5 suitably functionalised cycloalkyl fused heterocycles.
It will be appreciated that the processes described above for formation and
modification of Y as NR'R? may be applied similarly whether to make the compound of
formula (3) before coupling to the acid of formula (2) or whether to the product of such a

coupling.

10 It will be appreciated that certain of the various ring substituents in the compounds of
the present invention, for example R' and R*, may be introduced by standard aromatic
substitution reactions or generated by conventional functional group modifications either prior
to or immediately following the processes mentioned above, and as such are included in the
process aspect of the invention. Such reactions may convert one compound of the formula (1)

15 into another compound of the formula (1). Such reactions and modifications include, for
example, introduction of a substituent by means of an aromatic substitution reaction,
reduction of substituents, alkylation of substituents and oxidation of substituents. The reagents
and reaction conditions for such procedures are well known in the chemical art. Particular
examples of aromatic substitution reactions include the introduction of a nitro group using

20 concentrated nitric acid, the introduction of an acyl group using, for example, an acyl halide
and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the
introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium
trichloride) under Friedel Crafts conditions; and the introduction of a halogen group.
Particular examples of modifications include the reduction of a nitro group to an amino group

25 by for example, catalytic hydrogenation with a nickel catalyst or treatment with iron in the
presence of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or
alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where

30 protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard

practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley



10 standard techni ques known in the art. The pyrindinones (7a, 7b, 7c) are
known in the Iliterature or they are prepared by processes known in the
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Particular exanples of aromatic substitution reactions include the
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primary amino group is, for example, a phthaloyl group which may be removed by treatment

with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.
A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
20 arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
25 hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a ¢-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic

30 acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using

conventional techniques well known in the chemical art.
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Compounds to be tested are prepared in 10ul 10% DMSO in assay buffer solution, with final

concentration of 1% DMSO in the assay. The non-inhibited activity of GPa is measured in the
presence of 10pl 10% DMSO in assay buffer solution and maximum inhibition measured in
the presence of 30uM CP320626 (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al
25 (1998) PNAS 95, 1776-81). The reaction is stopped after 30min with the addition of 50ul
acidic ammonium molybdate solution, 12ug ml" in 3.48% H,SO,4 with 1% sodium lauryl
sulphate and 10ug ml™! ascorbic acid. After 30 minutes at room temperature the absorbency at
620nm is measured.
The assay is performed at a test concentration of inhibitor of 10uM or 100uM.
30 Compounds demonstrating significant inhibition at one or both of these concentrations may be
further evaluated using a range of test concentrations of inhibitor to determine an ICsg, a

concentration predicted to inhibit the enzyme reaction by 50%.
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20 dehydrogenase ( Sigma) are prepared in reagent buffer, final concentration 0.25Units per
well. 20l of the hrl GPa solution is added to 10pl compound solution and the reaction started
with the addition of 20ul coupling enzyme solution. Compounds to be tested are prepared in
10pl 5% DMSO in assay buffer solution, with final concentration of 1% DMSO in the assay.
The non-inhibited activity of GPa is measured in the presence of 10ul 5% DMSO in assay

25 buffer solution and maximum inhibition measured in the presence of Smgs ml' N-
ethylmaleimide. After 6 hours at 30°C Relative Fluoresence Units (RFUs) are measured at
340nM excitation, 465nm emission .

The assay is performed at a test concentration of inhibitor of 10uM or 100uM.
Compounds demonstrating significant inhibition at one or both of these concentrations may be

30 further evaluated using a range of test concentrations of inhibitor to determine an ICs, a

concentration predicted to inhibit the enzyme reaction by 50%.

Activity is calculated as follows:-
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acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in association
20 with a pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for

25 example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing
or as a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures

30 using conventional pharmaceutical excipients, well known in the art. Thus, compositions

intended for oral use may contain, for example, one or more colouring, sweetening, flavouring

and/or preservative agents.
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conpr i seproduanofpwuaikiylede oxide With fattysacids)(for ekampletpmtyoacthylene atichrpte), or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
20 heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
25 condensation products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening
agents (such as sucrose, saccharine or aspartame).
30 Oily suspensions may be formulated by suspending the active ingredient in a vegetable
oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid

paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard

paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring
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20 The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known procedures using
one or more of the appropriate dispersing or wetting agents and suspending agents, which
have been mentioned above. A sterile injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a

25 solution in 1,3-butanediol.

Compositions for administration by inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently

30 arranged to dispense a metered quantity of active ingredient.

For further information on formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial

Board), Pergamon Press 1990.
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be ad?ﬁdg%%ﬂ&re¥}g§)ﬁ%@%H§b ple oral preparation. These conpositions may be
preserve ytheeaddi'tron of” an anti - oxi dant such as ascorbic acid.
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gum acaci a or gum tragacanth, naturally-occurring phosphatides such as
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sweet eni ng, flavouring and
other substances and/or treatments. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of the
treatment. Simultaneous treatment may be in a single tablet or in separate tablets. For
example in the treatment of diabetes mellitus chemotherapy may include the following main
25 categories of treatment:
1) Insulin and insulin analogues;
2) Insulin secretagogues including sulphonylureas (for example glibenclamide, glipizide)
and prandial glucose regulators (for example repaglinide, nateglinide);
3) Insulin sensitising agents including PPARg agonists (for example pioglitazone and
30 rosiglitazone);
4) Agents that suppress hepatic glucose output (for example metformin).

5) Agents designed to reduce the absorption of glucose from the intestine (for example

acarbose);



preservative agents. Syrups and elixirs may be formul ated with sweetening
agents such as glycerol, propylene glycol, sorbitol, aspartanme or sucrose,
and may aWwe®3oosai n a denul cent, preservative, flavouri RGTERIZ00883
colouring agent. 20 The pharmaceutical conpositions may also be in the form
of a sterile injectable aqueous or oilgg suspension, which may be
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Hansch; Chairman of Editorial 10 Board), Perganon Press 1990. The conpound
of formul aapdteridal anerndammalery 2geRSHES CeRB8Yo a war m bl ooded ani mal at a

unt 9052, 4R 25000 . BBt PNEA LR B Shafhup e
t her apeuht ¢aimwa hf (ﬁ(%tphaemﬁ&&ﬁcally acceptable salt or in vivo hydrolysable ester thereof, as
defined hereinbefore, for use in a method of treatment of a warm-blooded animal such as man
20 by therapy.

According to an additional aspect of the invention there is provided a compound of the
formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as
defined hereinbefore, for use as a medicament.

According to an additional aspect of the invention there is provided a compound of the

25 formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as
defined hereinbefore, for use as a medicament in the treatment of type 2 diabetes, insulin
resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity
in a warm-blooded animal such as man.

According to this another aspect of the invention there is provided the use of a

30 compound of the formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable

ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the



A unit dose formsuch as a tablet or capsule will usually contain, for
exanpl e 1-250 ng of 15 active ingredient. Preferably a daily dose in the
range of Wwo3%/omgskg i s enpl oyed. However the daily dose WCITIGBVWwoesssarily
be vari ed dependi ng upon the host treated, the particular route of

adm ni stration, and the severity of thgglllness being treated. Accordingly

the opti 0 ] K |1 is treating
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exanpl e pioglitazone an osiglitazone); 4) Agents that suppress
hepat i ¢ #ich@ssunoitnsed of fush tisgtanepl &hiphtcPBIPRpes)adnEnisiagBg fassaidanigiaben t o

reduce,t bsorption of alucpse fromthe intestine (for exanple

acar b_g%e%}?e 5@56%?2 A:OB%??%PHB@@§{).'-49 6) Agents designed to treat the
conpl i cat i onsAgdor@ing @ MieRirAvRLEteysraRFiagpect df théiventidiehibtes paRided a( f or
exanpl e sibutramne and orlistat); 8) Anti- dyslipidaem a agents such as,

HVG- CoA methad oh reatingt i 2 diabetes insulin sesissapce pyadrasieaf.iyperispARegoni st s
(fibrate e enfibrozil): .bile acid,sequestrant (chal . estyram ne);
Chol eat BT EBSEPHTR e B ra e R Tt Anure Depharne FeB Tt

bi l'e aci gkeal?QndH trfmémtWHH &fn%r&b@éﬁ%is@é?ﬂlgﬁb 64t iaflintal @6 effe@@ aRitAhOGUES
(niacin and slow rel ease fornulations); 9) Antihypertensive agents such as,
(3 bl bTkemspquad chfanmwlax(l). i nderal ); ACE inhibitors (eg lisinopril);

To candecar t aRfeoing s BibRreadeBhtr SrPathee! b hyerig el S Btfgd." © (°f
benzt hi agk@e) of ﬂi@ﬁtjdgaf?g@s?ﬁﬁﬁétés H0AWARE-Blo8dSH4mAS suchdsirhdH, ARRHIE Such

activators of fibrino s and
treatment which comprises administering to said animal an effective amount of a compound

of formula (1).

20 As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular cell-proliferation disease will necessarily be varied depending on the
host treated, the route of administration and the severity of the illness being treated. A unit
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.

In addition to their use in therapeutic medicine, the compounds of formula (1) and

25 their pharmaceutically acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits,
monkeys, rats and mice, as part of the search for new therapeutic agents.

In the above other pharmaceutical composition, process, method, use and medicament

30 manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.



antiplatelet agents; thronbin antagonists; factor Xa inhibitors; factor
VIla inhibitors); antiplatelet agents (eg. aspirin, clopidogrel);

ant i coaguwers®74kepari n and Low nol ecul ar wei ght anal ogu®sT/dBos00ksa) and
warfarin; and 15 11) Anti-inflamratory agents, such as non-steroidal
anti-inflammatory drugs (eg. aspirin) _qnd steroidal anti-inflammatory
agents ( tisone). According to a further aspect of the present

i nventi OM is provided a conpound of the formula (1), or a

phar maceut i cafThy investsgpi il gove Bt illustrated by thedohywlingnpadbhieing skanplehar eof , as
defined hereinbefore, for use in a nmethod of treatnent of a warm bl ooded
ani mal sWhifhaunlpgstatedotherwistar apy. According to an additional aspect of the
i nventio [ i de . ; :

phar maceu? Fe@ﬁ{e a)}ﬁrgscglrg%\t{%egl lg d?%r%%r@@&p%(ﬁ)v@gﬁ%}ﬁ%g w&gga%flgét)e%l{tgg rOt%ﬁne(r)reof , as
defined h@brRhin@eiperature fthit i5\SE a &Smperarediin dvaahge ACB2ZIOhdtunderanaddi ti onal
aspect of the invention there is provided a conpound of the 25 fornula
(1), or anpisaharaeban ingdigeysucb@sBtedBl e salt or in vivo hydrol ysabl e ester

t hereof, .as.__defin her ei nbef or f.or . i | t t ment
of type’ DGl oIS 0] Qe apBtoul Vg GmabiphSRTBilbolslioh BF st
hyper gl ugageaaedba, usiil Loty eEpdaLEH der re@RRAipkdssure 16G0-HE00PREA9GESI3ani nal
such as man. According to t%i s anot her aspect of the invention there is
provi dedmmpdg)kigh »bath tgoperaivpoRfit 160t ¢e fornula (1), or a pharmaceutical ly

bl. | ' ' I bl e . th f |
ner ot dBofiop 8 Bietei sk (iR oo ' A5 R PR R AE R, 074424

PCT/ GBO3(Q8BRas caifed dif 3h BRIt golf platkHevhéreld BBRI BRut colsiH ik Refe@ed ©f aice,
syndrone X, hyperinsulinaem a, hyperglucagonaemn a, cardiac i schaem a or

obesity means agnlumbconsaiwéngali] grar 2GgenSkg ofisikica ofdbwicapmpartigle sivesthe sdicher

aspect of .the inventiopn,there i s, provided the of a compounpd. of .t he

Forml o paipe St RYE i P i iPesbie AR AP eI ol IR0 PRy M abi
S ester WRALEHarb@Title CalRniACUSANREEhEnAMe tRgABBAd BRIt 8T€ “Mega BoRAI Cament
for use in the treatnent of type 2 diabetes in a warm bl ooded ani mal such

as mandd Bbubisditragemarks wheret hBiotdge srmiridgeds referired @ghisaneans a chrgridgecontaining
there is_provinded a __nmethad of producing a. cQgen phqgsphor se

bt bi ¢ oS P ASeR S0l et deniasaae v sapicd SRR AR SO Crsuch
treat men AG ok 85 @q’aﬂ' 1ClleNg Al Dopaigsani nal an 10 effective
anount o?sﬁmco%p%@ér?g o% ?%(?’lrm ab[?ls). eAccordi ng to this further feature of
t hi s aspée) ingendrhk thevoarseiob neactiensewasfolowed oeTL@ and reaction times are given for

illustration only;
20 (v) yields are given for illustration only and are not necessarily those which can be obtained by
diligent process development; preparations were repeated if more material was required;
(vi) where given, NMR data is in the form of delta values for major diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-&¢) as solvent unless
25 otherwise indicated, other solvents (where indicated in the text) include deuterated chloroform
CDC(Cl;;
(vii) chemical symbols have their usual meanings; SI units and symbols are used;
(viii) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures are
given as gauge pressures in bars;
30 (ix) solvent ratios are given in volume : volume (v/v) terms;

(x) The following abbreviations are used:



met hod of treating type 2 diabetes, insulin resistance, syndrone X,

hyperi nsul i naem a, hypergl ucagonaem a, cardi ac i schaem a or obesity in a
war m bl ooded3am4sal , such as man, in need of such treat mear/eBIBObSS3
conprises adm nistering to said aninmal an effective amount of a 15
conpound of fornula (1). According to tfis further feature of this aspect
of the invention t IS prQyi . method of treating type 2 diabetes in
a war m bl ooded aniﬁn@f&such %ﬁylgag%?%i’n need of such treatnent which
conprises adm ni sSt®eOH t0 Spkedasdli mal an effective anount of a conpound

of fornmula (1). 20 _As stated above the size of the dose required for the

t herapeutic or proBtSHactic ethanokt ment of a particular cell-proliferation
di sease wil | neces]??%I y be .a{é]i eod g%oe_ndi ng on the host treated, the
route of adm nistr n and P& °5E nFy of the illness being treated. A
unit slose in the Hope, fori@y&dRiRnzdiridle;n0/ kg, preferably 1-50 nmg/kg is
envi saged. In addition to their use in therapeutic nedicine, the conpounds
of fornula (1) andDIEEAt hei rdipkepropidethylawand;y acceptable salts are al so

useful as pharnmac ical topls | e vel. opnent, and st andar di sati on of
invitro and in viotﬁgilest syg’?@%%é’%@?fﬁ%’%’f‘%&?ﬁy@ﬁarg)f)dlflﬁxgge effects of
inhibitors of cell cycle actpydréchldtel @aboratory ani mals such as cats, dogs,
rabbits, nonkeys, rats and mce, as part of the search for new therapeutic
agents. In the abokeOot her pdiathpeatbert i cal conposition, process, nethod, use
and i canent 30 nuf acture features, the alternative and preferred
enbod'&rents of theT%rrpoundsteﬁ?hyﬁﬁ(gﬁrqnnventi on described herein also apply.

WO 03/ 074484 PCT/ CBfg# 00883 N_BlimEhgiiRthRnidéle i nvention will now be
illustrated by the followng non-liniting exanples in which, unless stated

ot herwi se: (i) tenfd&dadtures Qr@-Apiabenrotmzdeybe¥, M¥INtus (C); operations
were carried out at roomor 5 anbient .teg%% aturgwhhat is, at a
tenperature in the range of (CHABSBYWIONIYR UAroPaeseieSher e of an inert gas
such as argon; (iigp@igani ¢ ped dinQRfatiioprdpyl)eleRyBlariiindgous magnesi um
sul phate; evaporation of solvent was carried out using a rotary evaporator
under 15 educed pressure (600-H@b&hRasleal s; 4.5-30 mHg) with a bath

tenperature of up @9 60C;, 10 (Lii) chror‘rgt ography neans fl ash
p @ ¢

chr onat ogr aphy on i ca gel Iitlwpriacelte agtidehr onat ography  (TLC) was carri ed

out on silica gel phpRE Wne(EL6DiRRMXF 1Y, 5 G- y1)S4 LRt fh6FHhbRniuki S
chloride
DMA N, N-dimethylacetamide
20

Certain intermediates described hereinafter within the scope of the invention may also

possess useful activity, and are provided as a further feature of the invention.

Example 1: 5-Chloro-2-[N-(1-hydroxyindan-2-yl)carbameoyl}indole

cl HO
\Q_&\(H”\ \‘ l ’
N
(0}

5-Chloro-1H-indole-2-carboxylic acid (116mg, 0.67mmol) was dissolved in DCM (10
ml) containing DIPEA (0.21 ml, 1.19mmol) and 2-aminoindan-1-ol (Methed 1; 101mg,

25

0.67mmol) and HATU (247mg, 0.67mmol). The reaction mixture was stirred at room

30 temperature for approximately 18 hours. The resulting solution was washed with water (20



means a columm containing 10 g or 20 g or 50 g of silica of 40 mcron
particle size, the silica being contained in a 60 m disposable syringe
and suppowDed/iobpse porous di sc, obtained from Varian, HaPo®rGEIBNY8S3
California, USA under the nanme "Mega Bond Elut SI"; "Mega Bond 15 Elut” is
a trademark; where a Biotage cartridge.qss referred to this neans a
cartri dggc 60RnnP \Y]

suppl i edﬁl{l))yaq@ tg% 5%{38% I%@#Erg%% o%tﬁlg%@a(&( % ?@E IOPéA\?/l})c?léél??géYte@%xt ended,
Char | ot t esubint® dnvmoaaeﬂ@neusm su{phaje and cgmrraﬂed uhdr reduced presfure engive ons
was followed by TLC and_reaction tinmes are given for illustration only; 20

(v) vyiel H@t’élﬁéoﬁiPQW 618§mg{ 19056 ) a%t3 Whitcoilig- and are not necessarily those
whi ch t t t
Fepeat od T VRS @R 1ERY .22 0 By 4 80 G5 e RETERY T ABERHA A U, P L

t he fofmHj, 1d37t(s NBE igs32%0r maj or di agnostic protons, given in parts per

mllion (ppm relative to tetranethylsilane (TM5S) as an internal standard,
determ ned at 300 MHz using perdeuterio dinet hyI sul phoxi de (DMBO S6) as
sol vent 5 | I B at [ d in

t he text 22 SChio VA RIRES: ﬂeth I %ﬁ?%&r‘gﬁ{dg%lﬁd' ?‘Sdiezg have

their uswquHrﬁﬂml@gscarlﬁxanﬂﬂés and synbol s are used; (viii) reduced
pressures are given as absol ute pressures in Pascals (Pa); elevated

pressures are given as gauge pressures in bar®; 30 (ix) solvent ratios are
given in volunme : volune (v/v) terns; (x) ‘Pliré fol | ow ng abbrevi ations are
used: WO 03/074484 PCT/ GB03/¢1Q883 ﬁgqu ethyl acetate; MeCH net hanol ;

Et OH et hanol ; DCM di chl or onet | 5\ HOP

T 1=zhydroxybenzotriazole; DI PEA
di -i sopropyl et hyl am ne; EDCl 1-let by 3- di m nopr opyl ) car bodi - i ni de
F 1 rofuran; DV N,

hydrochl or i de; Et20 di ethyl ether: O
10 5-Chloro-1H-indol-2-carboxylic acid (196mg, 1.0mmol), N-[(1R,2R)-2-amino-2,3-

N- di et hyl f or mam de;

dihydro-1H-inden-1-ylJmethanesulfonamide (Method 2; 226mg, 1.0mmol), DIPEA (0.17 ml,
1.0mmol), and HOBT (130mg, 1.0mmol) was stirred in DCM (10 ml) for one minute. EDCI
(240mg, 1.25mmol) was added and the mixture stirred at room temperature for 20 hours. The
mixture was diluted with EtOAc, washed with water (2 x 25 ml), dried over magnesium

15 sulphate and evaporated to give the title compound (320mg, 79%) as a foam.
"H NMR 2.85 (dd, 1H), 3.25 (dd, 1H), 4.60 (m, 1H), 5.00 (m, 1H), 7.20 (m, 6H), 7.42 (d, 1H),
6.70 (s, 1H), 7.90 (d, 1H), 8.90 (d, 1H), 11.80 (broad s, 1H); m/z 402.4.



HATU O (7- Azabenzotriazol -1-yl)-N, NN , N -

t et ranet hyl ur oni unhexaf | uor ophosphate EDAC

1- ( 3- di mewbyBam4gopr opyl ) - 3- et hyl - carbodi i m de 15 hydr ocricCardrbe/ 0T84
Trifl uoroacetic acid DMIMWM

4- (4, 6-D methoxy-1, 3, 5-triazin-2-yl)-4-sget hyl norphol i nium chloride DVA N,
N- di et gl Aget AT dg. (AP, O3 410Uk BOTELhiIh Gt | gt hi n
t he scope=o — 3 f d

provi dedclﬂ&oanddléizf@i‘b(ﬁmﬁluée of the i nvent i on. Exarrpl e 1:

5- Chl or 0- 2-[ N- (I- hydr oxyi ndan- 2-yl ) car banoyl lindole 25 CI HO NN O

5- Cnhl oro-1 Hindol e-2-carboxylic acid (116ng 0 7mmol ) was di ssol ved i n DCM
(10 mM) containing DIPEA (0.21 m, 1. 19nmof am noi ndan-1-ol (Method
1; 101ng, 0.67mmmol) and HATU (247rrg, 0.67 reacti on m xture was
stirred at room 30 terrperatﬁ S ter 18 hours. The resulting
sol ution was washed with water 34RCT/ GB03/00883 -53 m) and
t he aqueous | ayer extracted w tk The organic extracts were
combi ned, dried over magnesium sul phate trated under reduced

ressure to the titl d (195 09 l.id. '"H NMR
g gg lEjdd 1H)g ’Ia\é‘ifv-élegle}ag'zﬁ%i 04’39 ftj’&‘i W%SDC% Oﬂﬁts"&‘ﬂe%arg?sag’dh? m 8H),
2 O B 44 el ndiia SRR Ry Bn ) vy

vil-1Hi mdmhaezimgqmmmdb IMPEQL (0.35-m0 2thndh @ad HOBT (135mg, 1.0mmol) and

5- Chl oro- 1Hi ndol - 2-carb X|IC acid (196ng, 1. Omol),
N [ (1R, 2styreed farg poos ERICI (240mg, 1. 25mmol) was added and the feaction stirred at room

temperature for 24 hours. The mixture was diluted with ethyl acetate and washed with water

and brine. Drying over magnesium sulphate followed by evaporation gave the t-butyl ester as
10 a white foam which was dissolved in DCM (10 ml) and trifluoroacetic acid and stirred at
room temperature for 6 hours. The mixture was evaporated and co-evaporated with
chloroform (2 x 10 ml). Trituration with Et,O followed by filtration and drying gave the title
compound (380mg, 92%) as a beige powder.
m/z 411.9.
15
Example 4: _5-Chloro-N-{(1R,2R)-1-[(3-methoxypropanoyl)amino}-2,3-dihydro-1H-

inden-2-yl}-1H-indole-2-carboxamide

o}
OMe

cl HN
oY

DIPEA (180 pL, 1.05 mmol), HOBT (68 mg, 0.5 mmol), 3-methoxypropanoic acid
20 (46 pL, 0.5 mmol) and EDAC (120 mg, 0.63 mmol) were added to a suspension of N-
[(1R,2R)-1-amino-2,3-dihydro-1H-inden-2-yl]-5-chloro-1H-indole-2-carboxamide (Method §,
220 mg, 0.5 mmol) in anhydrous DCM (7 mL). The reaction was stirred at ambient
temperature for approximately 16 h. The volatiles were removed by evaporation under
reduced pressure, the residue dissolved in EtOAc (10 mL), washed with water (2 x 10 mL),
25 brine (10 mL) and dried (MgSO4). The volatiles were removed by evaporation under reduced



di hydr o- 1H-i nden- 1-yl ] net hanesul f onam de (Met hod 2; 226ng, 1. Omol), D PEA
(0.17 M, 1.0mol), and HOBT (130ng, 1.0Omol) was stirred in DCM (10 ml)
for one nwouBe744BDCI (240ny, 1.25mol) was added and t he PaiTxiRBAROSBI rred
at roomtenperature for 20 hours. The mxture was diluted wth EtQAc,
washed with water (2 x 25 nl), dried owt nagnesium 15 sul phate and

?Eﬁpo;f}g sl e Kl &rgléugaé&gw% ARy 6Ty ol ORht oW 295
1H), 6. 1#0)6aad dddd to giviBe title cadipourftl @9 nigd 41%')*)as a bﬂovﬂﬂsc(llldr oad s, 1H): mz

402. 4. WO 03/ 074484 BCT/ GB03/ 00883 - 54 rap %(3\75
2R¥) - 1- [(@WB&&%@WJ%&M%FIHZ 331%(%3/16}@ 6|-49P~°n@'ehH 343 (m; 2H), 4.61 (m,

chl oroin e
rac- N-(1- i’n% (g’a%_Bdl Ey bsﬁhﬂ%h%) yI) (ENIJQI’ grg'g @L ]IE)l N oI ]%_I)Cc’lzl}’ g%&ém de
5 (Met hodHpM8409813,41&m0l ) was suspended in a solution of DCM (10 m ),

nono-tert-butyl malonate (160ng, 1.0mmol), DIPEA (0.35 m, 2. Omol) and
HOBT (135ngy, 1.0Ommol) and stirred for 2 mns. EDCl (240ng, 1.25mml) was

added and the tion stirred at nperat ure - f The
mxtur o was APPGR Yk faieigh vt b P B asthE SRl otanile MR by e,
Drying ONER2FSADSGhET, ﬁ&hp&ﬁ@tm irmeh@mﬁqism&mLoprnableozlcgwﬁanhh@ (Methody |
ester as 10 a white foam whi ch was dissolved in DCM (10 nl) and

trifluor 6)em1dtth@am®m1@m©brsmmrcraéld aaallab:lwwlpcv@hpemdt ure for 6 hours. The

e G201 . @;&ﬁ gy ) -

corrpound“{d%marb%%a@m@es a be| ge povvder mz 411.9. 15 Exanple 4:
5- Chl or o- N { (IR, ZR) - I-[ ( 3- et hoxypr opanoyl ) am nol - 2, 3-di hvdro-| H

i nden- 2- Examplet6:i_nskéIhjerd- 2 bu bon oacetamido)-2,3-dihydro-

1H-inden-2-yl]-1H-indole-2-carboxamide

tert-Butoxycarbonylamino

Example 8: N-{(1R.2R)-1-[(2-Carbamoylacetyl)amino]-2,3-dihydro-1H-inden-2-yl}-5-

chloroindole-2-carboxamide

Example 9: N-{(1R.,2R)-1-

2-CarboxyvacetyDamino

chloroindole-2-carboxamide

20 Example 10: 5-Chloro-N-

yl}-1H-indole-2-carboxamide

Example 11: 2-Chloro-N-((1R.2R)-1-{[3-hydroxy-2-(hydroxymethyl)propanoyllamino}-
2.3-dihydro-1H-inden-2-

1)-1H-indole-2-carboxamide




HO D PEA (180 L, 1.05 mml),

HOBT (68 my, 0.5 rmol),

acid 20 (46 L, 0.5 nmmol) and EDAC (120 ng, 0.63 mmol) were added to a

suspens
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3- met hoxypr opanoi ¢

[ (1R 2R) - 1-am no- 2, 3-di hydro- 1Hi nden- 2-yl ] -5-chl oro-1 H i ndol e- 2- car boxam d

e (Meth
stirred

renoved by evaporation under

Et QAc (

(MSH™) .

od 5, 220
at anbi ent

g,

0.5 mml ) in anhygg.ous DCM (7 mni).

The reacti on was

tenperature for approxinaiely 16 h. The volatiles were

10 nl),

washed with water (2 x 10
The vol atiles were
03/ 074484 PCT/ GB03/ 00883
collected by filtration,

was heg

reduced pressur

55

t he residue dissolved in
51 bri ne (10 nL) and dried
D ed by evapotatlon under reduced WO
Sy ' due triturated (DCV,
m.) and dried to give

the title conmpound (84 ng, 41%as @ ( ~1H NWR 2.38 (m 2H), 2.88
(dd, 1H), 3.19 (s, 3H), 3.26 (obs nf lkwg 3.55 (m 2H), 4.61 (m 1H), 5.51
(t, 1H) 717 (m 5H) 7 44 (d_1H) 7 70 (s_1H)y 8 36 (d_1H) 884 (d,
1H), 11/E8 (s, |R1H; M 3, "415 The follomnng exanples wWeMYznade by
asimlea process to EXallpl
[ (1R 2R 51 ani noi@, 3-di hydr JDW ﬁféghs%g%/ﬂﬂ 848 Bk 333988 e- 23884 Bxani d
e (Methpd 5) and the apprqpfigie439THELE), 348/t 2RI 73l sayboxylic acid.
10 Exanpl e 5:
N-[ (1R RR)-1- (A¢etyl ani no) -|Z7.43 @ hHyr7c701(st- 11 &r35Zdy1 1), 8-8dHHor o- | H-
i ndol e- 2- car boxam de Exanpl
5-Chlorp-N[ (1R 2R)-1-(tert13§tbk %§¥5gﬁylanlnoacetanldo) 2, 3-di hydr o-
1H i ndeng2- y||-_ I & Z-[carboxam de Exanpl e 7: 505. 507
N ((1R 7&) [ 3-(tert- But gxycar bonyl ami no) - 4- oxopent anoyl | am no}-2,3- 15
di hvdr ot 1H—|nden-2-y|)-5-ck|oro-1k+indole-2-carboxanide Exanpl e| 8/+Na)*
N { ( 1R RR—1-[{2-Ca+rbarmpylacetyyramnel—23—dt-hydro—tH+nrdenr—2—y}1—5
chi or oi hédol e- 2- ¢ar B de |Exanpl e 9: 562, 564
N{(1R RR)-1-[(2- gtyl) am nol - 2, 3-di hvdro- 1Hi nden- 2- yl } 1o Na)*
chl or oi ndol e- 2- ¢ 1 d& |20 Exanpl e 10: (MNa)
5-Chl orp- N-{(1R|2R) - 1H[ ( hydr oxvacet yl ) am nol - 2, 3- di hvdr o- 1H i nden- 2-
yl }-1H | ndol e- 21 car boRani de Exanpl e 11:
2- Chl or pgN{TIR YRR &) 3 W o IOPENRY ! am BPf 413
2, 3-di hydro- 1H | r??éngiWB -|TH I 'ndo L?@%‘?Eo?!?m@%% '\/\6903'?8)'54484 ’
PCT/ GBOB/ 00883 1H), 4.60 (m, 1H), 5.51 (m, 1H), 6.98 (s, 1H), 7.21
(m, 6H), 7.38 (s, 1H), 7.44 (d, 1H), 7.7 (d, 1H), 8.52
(d, 1H), 8.87 (d, 1H), 11.74 (s, 1H)
9 CH,CO,H (DMSO-dg) 2.88 (dd, 1H), 3.19 (m, 2H), 3.26 (m, 412,414
1H), 4.6 (m, 1H), 5.51 (m, 1H), 7.17 (m, 6H), 7.43
(d, 1H), 7.7 (d, 1H), 8.58 (d, 1H), 8.86 (d, 1H),
11.74 (s, 1H)
10 CH,0OH (DMSO-dg) 2.89 (dd, 1H), 3.25 (m, 1H), 3.89 (m, -
2H), 4.76 (m, 1H), 5.39 (m, 1H), 5.54 (m, 1H), 7.17
(m, 6H), 7.43 (d, 1H), 7.69 (d, 1H), 8.13 (d, 1H),
8.84 (d, 1H), 11.73 (s, 1H)
11 OH (DMSO-dg) 2.85 (dd, 1H), 3.22 (dd, 1H), 3.45 (m, 433,435
(/OH 1H), 3.57 (m, 4H), 4.51 (m, 3H), 5.48 (m, 1H), 7.0 | M-H)
g (s, 1H), 7.18 (m, SH), 8.25 (d, 1H), 8.5 (d, 1H),
11.80 (s, 1H)




56 0 ~-R ¢l HNN HO Ex RNMRMz 5 M (DVBO-d6) 1.88 (s, 3H), 2.87
(dd, 1H), 3.23 (obs 368, 370 m 1H), 4.59 (m 1H), 5.48 (t, 1H), 7.18 (m
5H), 7.43wpd301Hps 7.70 (s, 1H), 8.35 (d, 1H), 8.84 (d, PeI/GHBHOTSS3 (S, 1H)
6 CH2NHBoc - 505, 507 (MeNa)+ 7 - 562, 564 HBocNH2 (M+Na)+ O 8
CH2C(O) NH2 (DMBO-d6) 2.89 (dd, 1H), S (m 2H) 3.26 (m 411, 413 1H),
4.60 (M gk 1 B9BA R i Brogfifloy) Aol 3-altarg:
(d 1|_|) 3 LIP3\ - -. s R 4 . [ A€R, a 2 < ..’
( DVBO- d6 ) H2indén oroindo¥e-piear mide 26 (m 412, 414 1H) 4. 6 (m 1H),
5.51 (n1lIFF"?Q%gl(%¥ﬂEF§“7‘%§‘€%bh‘Fﬁ' 7 (d, 1H), 8.58 (d, 1H), 8.86
(d, 1H), 11.74 (s, 1H 10 CH2OH (DVBO- d6) 2. 88, dd, 1H) 3.25 (m 1H),
3.89 (m - 2H), 4.76 (m 1H), 5.39 (m 1H), H), 7.17 (m 6H),
7.43 (d, 1H), 7.69 (d, 1H), 8.13 (d, 1H), 8§§4J%fqgkb, 11.73 (s, 1H) 11 OH
(DVMBO-d6) 2.85 (dd, 1H), 3.22 (dd, 1H), 3445 (m 438, 435 OH 1H), 3.57 (m

4H), 4.51 (m 3H), 5.48 (m 1H), 7.0 (MH) -%(s, 7.18 (m 5H), 8.25 (d,
: 803/ 00883

1H), 8.5 (d, 1H), 11.80 (g, 1H) WO 03/ 07443 5
T v
H 0

N-((1R,2R)-1-{[3-(tert-Butoxycarbonylamino)-4-oxopentanoylJamino}-2,3-dihydro-

5 1H-inden-2-yl)-5-chloro-1H-indole-2-carboxamide (Example 7; 276 mg, 0.51 mmol) was
dissolved in TFA (3 mL) and stirred at ambient temperature for 1 hour. The volatiles were
removed under reduced pressure and the crude product was azeotroped with chloroform (3 x 5
mL), triturated (Et;0), filtered and dried to give the trifluoroacetate salt of the title compound
(242 mg, 86%) as a yellow solid.

10 "HNMR 2.75 (m, 2H), 2.95 (dd, 1H), 3.25 (dd, 1H), 4.04 (br s, 1H), 4.64 (m, 1H), 5.53 (t,
1H), 7.19 (m, 6H), 7.44 (d, 1H), 7.54 (s, 1H), 7.73 (d, 2H), 8.06 (br, 3H), 8.73 (d, 1H), 8.90
(d, 1H), 11.75 (s, 1H); MS m/z 440, 442.

Example 13: N-{(1R.2R)-1-[(Aminoacetyl)amino]-2,3-dihydro-1H-inden-2-yl}-5-chloro-

15 1H-indole-2-carboxamide

NH,

i
T
H (0]

5-Chloro-N-[(1R,2R)-1-(tert-butoxycarbonylaminoacetamido)-2,3-dihydro-1H-inden-
2-yl]-1H-indole-2-carboxamide (Example 6; 330 mg, 0.75 mmol) was dissolved in DCM (10
mL), TFA (0.5 mL) was added and the reaction was stirred at ambient temperature for 8
20 hours. The volatiles were removed under reduced pressure and the crude product was
azeotroped with chloroform (3 x 5 mL), triturated (Et,0), filtered and dried to give the

trifluoroacetate salt of the title compound (264 mg, 71%) as a yellow solid.



-57 Exanmple 12:

N-{(1R 2R)-1-[ ((3R) - 3- Am no- 3- car banoyl propanoyl ) am nol - 2, 3- di hydr o-

1H i nden-woyBp7&8£hl or oi ndol e- 2- car boxam de H2N NH2 HN ®CHGESB/0bdssBl H O
N(( 1 R2R-1- { [3-(tert-B utoxycarbonyl am no) - 4- oxopentanoyl] am no }
-2,3-di hydro- 5 1Hinden-2-yl)-5-chlorgsglH i ndol e- 2- car boxam de (Exarrpl e 7;

'?ngg?aturw&%\ﬁaﬁ{)?‘ S(gblﬂ?) P%Z-E Zh% I’Bé %I r(?q Uced pt es)'éure

and the gpoqe, FHRATONs, UeD, &seohrmml%t(dn 1H)1 MSQ‘BQB%B(@SS( 5 m),
triturated (Et20), filtered and dried to give the trlfluoroacetate salt of
the title conpound (242 ny, 86% as a yellowsolid. 10 "HNW 2.75 (m
2H), 2.95 i o . ;

1H), 7.18

8.73 (¢4, H)H-n%i(ﬂ&z-&ﬂboxhﬂindell 75 (s 1H) VB M z 440 442. Exarrpl e 13:
N-{(1R, 2 lgg T-T(AmM noacet yI $am nol - 2, 3-di hydro- 1Hi nden-2-yl }-5-chl oro- 15
1H- i ndol e- 2- car boxanmi de O AA\N HNH CI \ N O 5-Chloro-N

[ (1R 2R)-1-(tert-but oxycarbonyl saacet am dd\-2, 3- di hydro- | Hinden
2-yl]-1H i ndol e- 2- car boxam de (\§ m 6; 035/&& 0.75 mml ) was dissol ved
in DCM (10 nl), TFA (0.5 nL) was aggedfand Yhe reaction was stirred at
anbi ent tenperature for 8 20 hours. HheynQl 2N €

were renoved under
reduced pressure and the crude product was oped with chloroform (3 x
5 nm), triturated (Et20), filtered and dried tNg gfve the trifluoroacetate
salt of the title conpound (264 ny, 71% as a yellow solid. WO 03/074484

PCT/ GBO3/ 0088§repared by a process similar to Example 2 using (15,25)-1-[(methylsulfonyl)amino]-
2,3-dihydro-1H-inden-2-yl methanesulfonate (see Method 4a) and 5-Chloro indole-2-
carboxylic acid.

10 "H NMR 2.86 (m, 1H), 2.99 (s, 3H), 3.24 (m, 1H), 4.6 (m, 1H), 4.99 (m, 1H), 7.09-7.37 (m,
6H), 7.42 (d, 1H), 7.71 (d, 1H), 7.89 (d, 1H), 8.9 (d, 1H), 11.8 (s, 1H); MS m/z (M-H) 402,
404.

Example 15: 5-Chloro-N-

15 indole-2-carboxamide

CI< : ,\\ O HN)\/
N N— l I
H H

5-Chloro-N-{1-[(iodoacetyl)amino]-2,3-dihydro-1 H-inden-2-yl }-1H-indole-2-
carboxamide (Method 7a; 60mg, 0.12mmol) and sodium carbonate (100 mg) were dissolved
in 1:1 dioxane:water (5 mL) and heated to reflux for 20 hours. The reaction was cooled, water
20 (10 mL) added, filtered and the filter cake washed with water (3 x 1mL) and dried to give the
title compound (40mg, 85%) as a white powder.
"H NMR 2.9 (dd, 1H), 3.25 (m, 1H), 3.87 (m, 2H), 4.77 (m, 1H), 5.4 (m, 1H), 5.55 (m, 1H),
7.15 (m, 6H), 7.42 (d, 1H), 7.68 (s, 1H), 8.15 (d, 1H), 8.85 (d, 1H), 11.74 (s, 1H); MS m/z
384, 386.
25



-58 'H NVR 2.94 (dd, 1H), 3.27 (dd, 1H), 3.62 (dd, 2H), 4.65 (m 1H), 5.56
(t, 1H), 7.20 (m 6H), 7.39 (d, 1H), 7.70 (s, 1H), 8.89 (m 2H), 11.76 (s,

1H); M5 nwp 1383448885. Exanple 14 PCT/GB03/00883
5-Chl oro-N-{ (1S, 2S) - 1-[ (et hyl sul f onyl ) am nol - 2, 3-di hvdr o- 1Hi nden-2- 5
yl }-1Hi ndol e- 2-carboxamde CI \ N 1~1.510 O HN HHN,... Prepared by a

process |mI r S - -[(rrethylsulfonyl)am noj -

2, 3-di hy F%mgﬁ-s 1&%& n%fa%ﬁé?'#én@g Mn&ﬂ% ‘'see Method 4a) and 5-Chloro

i ndol e-2- car b@mdrbqvw[@hlo&@acétyl)mog 28ﬁdi(h'57ﬂr011ﬁ-,mc%n93yl(}SLH-3+dble 3 24 (m
1H), 4.6 (m 1H), 4.99 (m 1H), 7.09-7.37 (m_ 6H), 7.42 (d, 1H), 7.71 (d,
1H), 7. 8Garbakantisf (Meth@dad 20Qngg, 0.5 1miBol) sEts 1N 1418 NBZWmmpMaH)uhezmzrespau@mg
Exanpl e 15;

5- Chl or o2RINe {1 OpmRl} By Aisseliest indTHE) CmLaand HiTRds! FmOisRGEmesas [9344 15

i ndol es2p Gt hﬂéﬁ%‘(@@ Q%s a@heé%dd"ﬂhé‘nﬁhhre/wéh@b«%%&r{(zx 10 mL), brine (10

1-[ (i odoacetyl)am noj - - di hydro- 1H i nden- 2-yl 1H i ndol e- 2-" car boxam de
(Met hod itdy), dledgMg3OLP anbihy vahdlesmdnmrcdamdbuném@d(m@@urﬁg() givelthe titlessol ved

in 1:1 di oxane:water (5 nmL) and heated to reflux for 20 hours. The reaction
was cool %‘EI“PQHé‘fi%r 20 (10 n) added, fil tered and the filter cake washed

wi th wat g 9 as a
white powd x (m
1H), 5.42 _@:mhs‘uﬂ)q 1B-1E&ertgwml-ﬂ mdﬂle-]l'éca(rboxzﬁ_i_ﬁ)g,g 7. 42 (d 111), 7. 68 (s, 1H),
8.15 Eld . 3 3 ,2

03/ 07449 gkx ng

Rinple lope methy . ety]]
9_&1 j%)dhk r :M ﬁhieﬂ? qmn)d%m @feLrt%x%nﬂa@ydro 1H i nden- 2.y
Example 18: 5-Chloro-N-((1R,2R)-1-{[(3-hydroxypiperidin-1-yDacetyl]amino}-2.3-
dihydro-1H-inden-2-
Example 19: 5-Chloro-N-((1R,2R)-1-{[(3-hydroxypyrrolidin-1-yDacetyl]amino}-2,3-
15 dihydro-1H-inden-2-yl)-1H-indole-2-carboxamide

Example 20: N-[(1R.2R)-1-({[Bis(2-hydroxyethyl)aminolacetyl}amino)-2.3-dihydro-1H-
inden-2-yl]-5-chloro-1H-indole-2-carboxamide

met hod: ;
}-1Hind

D)-1H-indole-2-carboxamide

yF
CI\@EHO HN
a¥ss
H H

20

25
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Examples 21 and 22 were prepared by the following method:
rac-N-[1-Amino-2,3-dihydro-1H-inden-2-yl]-5-chloro-1H-indole-2-carboxamide

trifluoroacetic acid salt (Method 4, 440 mg, 1.0 mmol), the corresponding carboxylic acid

(1.0 mmol), DIPEA (350 uL, 2.0 mmol) and HOBT (135 mg, 1.0 mmol) were dissolved in
DCM (10 mL) and stirred for 5Smins. EDCI (240 mg, 1.25 mmol) was added and the mixture

stirred at ambient temperature for 24h and the volatiles removed by evaporation under reduced

pressure. The residue was dissolved in EtOAc (25 mL), washed with water (2 x 10 mL), brine

(10 mL), dried (MgSQ,) and the volatiles removed by evaporation under reduced pressure.
The residue was dissolved in DCM (20 mL) and TFA (2 mL), stirred at ambient temperature

for 4 hours, evaporated and co-evaporated with chloroform (2 x 10 mL) under reduced

pressure and dried to give the title compound as a foam.

Example 21: N-{1-[(Aminoacetyl)amino]-2,3-dihydro-1H-inden-2-y1}-5-chloro-1H-indole-2-

carboxamide

Example 22: N-{1-[((35)-3-Amino-3-carboxypropanoyllamino]-2,3-dihydro-1H-inden-2-yl }-

5-chloroindole-2-carboxamide

R
Cl O HN
m—«
N
NN



5 (1.0 mol ), D PEA (350 pL, 2.0 mmol ) and HOBT (135 ng, 1.0 mmol) were
dissolved in DCM (10 nL) and stirred for 5Smns. EDCl (240 ng, 1.25 nmol)
was addedweandotdaes m xture stirred at anbi ent tenperaturepPCorGEdosand t he
vol atil es renoved by evaporation under reduced pressure. The residue was
di ssol ved in EtOAc (25 m.), washed wittgwater (2 x 10 nL), brine (10 n),

dried ( E ved by evaporation under reduced
pressur p-*10 TheRem due m@zdl ssol xed in DCM (20 mL) and TFA (2 nl),
stirred gi anbr gntot enper agys ggsf or |4 hours, evaporated and co-evaporat ed
wi t h chj or of or mi{( 4@, ml) under r¢duced pressure and dried to give the
title chnpound &as a f oam. Exanple 21: N-{

1- [ (Ami h22cet yl ) am Py, 344!1,I‘Mdro- |H-i nden-2-yl |-5-chloro-1Hi ndol e- 2-
car boxaj de 15 [x | & 221 N-{
1-[((39) - 3- Am no 3- car B‘{B'x pr opanoyl am nol - 2, 3-di hydro-1Hi nden-2-yl |-
5- chl or b+rAdete—2—ecarboxam-de—R—CKk HN( H H WO 03/ 074484 PCT/ GB03/ 00883
-61- ExX RMz 21 NH2 383, 385 22 ~NH 441,443 NHZ Exanpl e 23:
5-Chloro-N-((1R 2R)-1-{[ (chl oronet hyl ) sul fonyl | am no}- 2, 3-di hvdro-| H

i nden-2-yl)-1H i ndol e-2-carboxamide Q0 C C \ OHNSNNHHCO 5 N
[ (1R 2R) Exahple28: 25-EtdovoyNi(OLR RRY-il H{(ehloPembihyDsulfioroi rmino}-2.3-dihydro-1H-

| Hi ndol e- 2-carboxam de _trifluoroacetic acid salt (Method 5, 2.2 g, 5.0
mol ) anmﬂ@ﬂwgﬂﬁw‘jﬁ dissolved in dry THE (30 nlL) at 5C,
chl oronet hyl sul phonyl chloride (820 ng, 5.5 mu|) in dry THE (5 nL) was
added and the reaction allowed to warmto aane tgnperature for 2 hours.

Cl
H H
5

N-[(1R,2R)-1-Amino-2,3-dihydro-1H-inden-2-yl]-5-chloro-1H-indole-2-carboxamide
trifluoroacetic acid salt (Method 5, 2.2 g, 5.0 mmol) and Et;N (2.1 mL, 15.0 mmol) dissolved
in dry THF (30 mL) at 5°C, chloromethyl sulphonyl chloride (820 mg, 5.5 mmol) in dry THF

(5 mL) was added and the reaction allowed to warm to ambient temperature for 2 hours. The
10 volatiles were removed by evaporation under reduced pressure and the residue dissolved in

EtOAc (75 mL), washed with water (2 x 25 mL), brine (25 mL) and dried (MgSO4). Removal

of the volatiles under reduced pressure gave the title compound (2.16 g, 98%) as a buff

powder.

'H NMR 2.84 (dd, 1H), 3.28 (m, 1H), 4.59 (m,1H), 5.02 (m, 3H), 7.26 (m, 7H), 7.71 (s, 1H),
15 8.53 (d, LH), 8.82 (d, 1H), 11.79 (s, 1H); MS m/z 438.3/440.3.

Example 24: rac-5-Chloro-N-(1-{[(trifluoromethyl)sulfonyllamino}-2.3-dihvdro-1H-

inden-2-yl)-1H-indole-2-carboxamide

0
Cl (0] S F
HN
@@-4 T
i N@
H




10 vol atiles were renoved by evaporation under reduced pressure and the
residue dissolved in EtOAc (75 nL), washed with water (2 x 25 nlL), brine
(25 L) awo odiorasd (MgSO4). Renoval of the vol atil es underCraRoGEBSPr essur e
gave the title conmpound (2.16 g, 98% as a buff powder. 'H NWR 2. 84 (dd,
111) 3.28 (m 1H), 4.59 (m1H), 5.02 (gn 7.26 (m 7H), 7.71 (s, 1H),

15 8.53 (d, 1 , 1 |
2. 1 ac- 5 Cnl BeRRL (e HBad ity «Le% él | f%*%@f)ﬁ’a%f il ebatnides T, ©
i nden- 2- yM;\,ﬂﬂ;hM 4o he; 2.0endPxaperRd @ DEM (6 hL) at59dN EQSN, (450 ulN N0 lmdt) H WO

03/ 074484 PCT/ GB03/ 00883 - 62
rac- N-( 1adﬂ1mﬂuo®p3thhnhydlpbomﬂanhmdbi|de 2260 pl=,3- 2 ingo] pweére-adderbarsl the scacboxani  de

(Method 4, 440 1, Omol nde m) at 5C, Et3N 420 L 3.0

ol ) AP PRSI e 0 DG GBI (ool Pabasted S0 Besmghye

added ?anaMEﬁ leﬁ%Eert@d séchhx'ilrlﬁ@ar@énaﬁ:@ nﬁ@t wafelPEL BUHLL bﬁﬁé (9 rHE}J 'dfied Et QAc

(25 nL) was added and the m xture was washed wi th saturated sodi um

bi car bon@dgSQH antl Yhe wastdes I(eﬁloxedibyrt\)apotmuon enddrGedrcpd prissuzd to £ilg g@itleand t he

vol atil es renove oratl n_under reduced pressure to give the title

corrpoundcc( g‘ﬁ%/@ %J%éiséi"f -Whi'g BO%&Rder. ' H NMR 3.0 (dd, 1H), 3.3 (m
4. 85 5 ¢ad218 3§ 1), 4.85 14, (1), 529 87.(s ) 7.18(ad 3 M
7.43 mﬁ: :3%( i 5(1le@ fsgt. G y 154 d,@ile{?pll. 719505 1h

I\/S e 108!61583H)161043 (ExaHj)I7e712(E 1H), 8.91 (d,1H), 996 (d 1H) 11.77 (s. 1H); MS m/z

rac- 5- Chlégo N-{1-[ (cyanonet hyl ) am nol - 2, 3-di hydro-1Hi nden-2-vl|-1H

i ndol 49233 AB8xamide N C 0 HN N N H H 15

N[ 1- Am no- 2, 3-di hydro- 1H i nden- 2-yl ] - 5- chl or o- 1H i ndol e- 2- car boxan de

trifluoroacetic acid salt (Method 4, 220 ng, 0.5 mwol ), DI PEA (260 L, 1.5

mol ) anBxample 25: rac-5-Chloro-N-{1-[(cyanomethyl)amino]-2,3-dihydro-1H-inden-2-yl}-1H-

g
CIWO HN
H H

15 N-[1-Amino-2,3-dihydro-1H-inden-2-yl]-5-chloro-1H-indole-2-carboxamide
trifluoroacetic acid salt (Method 4, 220 mg, 0.5 mmol), DIPEA (260 uL, 1.5 mmol) and

indole-2-carboxamide

bromoacetonitrile (37 uL, 0.55 mmol) in acetonitrile (5 mL) were heated in a microwave to
180°C for 1 min. EtOAc (30 mL) was added and the mixture washed with water (2 x 10 mL),
brine (10 mL), dried (MgSOy) and evaporated. The residue was purified by column

20 chromatography (EtOAc:Hexane 1:1) to afford the title compound (110mg, 60%) as a white
foam.
'H NMR 2.93 (dd, 1H), 3.17 (m,1H), 3.23 (dd, 1H), 3.80 (m, 2H), 4.30 (m, 1H), 4.48(m, 1H),
7.21 (m, 5H), 7.35 (m, 1H), 7.43 (d, 1H), 7.68 (d, 1H), 8.8 (d, 1H), 11.77 (s, 1H); MS m/z
365, 367.

25



bromoacetonitrile (37 L, 0.55 nmmol) in acetonitrile (5 nL) were heated in a
m crowave to 180C for 1 mn. EtQAc (30 nlL) was added and the m xture
washed wiwboatass (2 x 10 nL), brine (10 nl), dried (MyS®EYX/GBYA/00883
evaporated. The residue was purified by colum 20 chronat ography

(EtOAc Hexane 1:1) to afford t he tltle@QWpound (llong, 60% as a white

f oam .

(m 1H), =728 '

1H), 8. 8i din-ﬂ. 1 Hindble-bsar mla@ mz 365 367. 25 VIO 03/ 074484
PCT/ GB03/ 00883 -63 Exanpl e 26:

5-Chloro-N-{(1R 2R)-1-f (I Htetrazol - 5-yl net hyl Nan nol - 2, 3-di hvdro-|1 H
i nden-2-yl }-1Hi ndol e-2-carboxam de N=N NN 1 }QIL| O\ HN NN HH
5-Chloro-N-1 1-[(cyanonet hyl)am no] -2, 3-di hydr oylH i nden- 2-yl

}-1Hindol e-2- 5 carboxam dg, ( Exanpl e 25; 5182 , 0.5 mmol ), sodium azide
(195 ng, 3.0 mmol) and anmoniYy |d(1ElBl nmg, 3.05 nmmol) in DVA (5 nl)
were heated in a mcrowave at C for Et OAc (50 nL) was added and

the mixture washed with water (xlﬂ m) N ‘m 25 ml), dried (MySO4)

and the vol atiles renoved by evaporation unde @ ed pressure. The

desired conponent was isolated by preparative HRE'(CH3CN. water) to give 10

the title conmpound (35 14% as a pale orange powder. 'H NVR 2.9 (dd,
AIE&yé

111) 3. 42 (d&:Chiogp:N- rmmezh;)l)armnq]?z Brdihyrra-) H-indge2(yh)-1H4indgle-27. 16 (m
407 4%9 ma@%"f‘mﬁiz 2gd182 mHé '0. gmmols n%dlurl_r? aizu?e &85 gn g, 3%09{5%51 z (MH”
R T o M e

180°C for 1 min. EtOAc (50 mL) was added and the mixture washed with water (6 x 10 mL),

brine (25 mL), dried (MgSO4) and the volatiles removed by evaporation under reduced

pressure. The desired component was isolated by preparative HPLC (CH3CN:water) to give

10 the title compound (35 mg, 14%) as a pale orange powder.
'H NMR 2.9 (dd, 1H), 3.42 (dd, 1H), 4.25 (m, 2H), 4.47 (m, 1H), 4.69 (m, 1H), 7.16 (m, 2H),

7.27 (m, 3H), 7.42 (d, 1H), 7.49 (m, 1H), 7.68 (d, 1H); MS m/z (M-H) 407, 409.

-2,3-dihydro-1H-inden-2-

Example 27: N-{(1R.2R)-1-[(2-Amino-2-oxoethyl)amino

15 chloro-1H-indole-2-carboxamide

Prepared in a similar manner to Example 25 using N-[(1R,2R)-1-amino-2,3-dihydro-
1 H-inden-2-yl]-5-chloro-1H-indole-2-carboxamide trifluoroacetic acid salt (Method 5) as the

amine and 2-bromoacetamide as electrophile.
20 'HNMR 2.71 (s, 1H), 2.83 (dd, 1H), 3.26 (m, 3H), 4.25 (m, 1H), 4.47 (m, 1H), 7.03 (s, 1H),

7.19 (m, SH), 7.29 (s, 1H), 7.38 (s, 1H), 7.43 (d, 1H), 7.68 (d, 1H), 8.75 (d, 1H), 11.75 (s,
1H); MS m/z (M-H) 382, 384.



N HHPrepared in a simlar manner to Exanple 25 using
N-[ (1R 2R) - 1-am no- 2, 3- di hydr o-
i nden-woyBjsdEschl or o- 1H i ndol e- 2- car boxam de tri fl uor o&catdBn3messd sal t
thod 5) as the am ne and 2-bronpacetam de as el ectrophile. 20 1H NWR
1 (s, 1H) 2.83 (dd, 1H) 3.26 (m 34, 4.25 (m 111) 4. 47 (m 1H,
el A 7 1AL

H

Me
7
0 , 114),
6 .

1
(
2.
7.
7 af
03/ 07448&15’.?5{11&3@.’9,&&@88&111@4 Exarrpl e 28

N-[ (1R, 2R) - 1- ( Car boxynet hyl anmi no) - 2, 3- di hvdr o- 1Hi nden- 2-yl 1-5-
chl or oi ndol e- 2-carboxam de Cl p O O—| HN la BN BH ,*-CO tert-Butyl

N ((1R 2R)-2-{ [(5-chloro-1Hi ndol -2-yl)carbonylf] am no }-2, 3-di hydro-1H 5
i nden-1-yl)glyci nate (Met hod<8 0 0p52 ) was di ssol ved in DCM (10
m). TFA (1 nL) was added and on b rred at ambi ent tenperature
for 3 hours. Evaporation unde R co-evaporation wth CHC13
(2 x 10 mL) and crystallization nH Et e title conmpound (85 ng,
3699 as a powder. "H NMR 2.93 (dd, 1H), 3.41 , 3.69 (m 2H), 4.55
(m 1H), 466(m1H) 7.13 (s, iH), 10731( ,75(d 1H), 8.64
(d, 1H), 12.43 (s, 1H; I\/ISMZE(%MH)- 382, 384. Exanp ;

N-{ (1S, 2S) - 1- [eacButyl IUZ(]tRaZ@hSH{ tohlary-df-ingpl- %y@caibwd}aemmzﬁdbwdzowl}

5ch|oo n e:2-C 5 Thi dehyd
(0 o5 irgely IR i RARE: A e S dl T e e R SO O RAG T
sol uti on loxfriﬁ\lvv{iﬁ ddded 2hd h&@h&fbﬂ%tlﬁ‘e&ihﬁﬁfﬁlﬁ&nlﬁn é}ﬁ'l@fb f%rB'hbuﬁ Ed eron

1H-i ndol e- 2- car boxam de (Method 5b, 400 in MOH (10 nmL). The

r eact i onundeasedstéd preshuee, cmbamatmewme%&u@ X W méppnd)ﬁnyﬁtatl@myorsfrWns t hen
fracropor B%&Ac gave the title compound (85 mg, 36%) as a powder.
"H NMR 2.93 (dd, 1H), 3.41 (dd, 1H), 3.69 (m, 2H), 4.55 (m, 1H), 4.66 (m, 1H), 7.13 (s, 1H),
10 7.31 (m, 4H), 7.5 (d, 1H), 8.64 (d, 1H), 12.43 (s, 1H); MS m/z (M-H) 382, 384.

Example 29: N-{(1S.25)-1-[Acetyl(2-thienylmethyl)amino]-2,3-dihydro-1H-inden-2-yl}-

5-chloro-1H-indole-2-carboxamide

Cl
sy

15 2-Thiophenecarboxaldehyde (80 pL, 0.8 mmol) and potassium acetate (90 mg, 0.9
mmol) were added to a solution of N-{(18§,2S5)-1-amino-2,3-dihydro-1H-inden-2-yl }-5-chloro-
1H-indole-2-carboxamide (Method Sb, 400 mg, 0.9 mmol) in MeOH (10 mL). The reaction

was stirred at ambient temperature for approximately 5 mins then macroporous
triethylammonium methyl polystyrene cyanoborohydride (540 mg, 0.9 mmol) was added and
20 the reaction stirred at ambient temperature for a further 3 h. The reaction was then filtered
and the volatiles were removed by evaporation under reduced pressure to afford N-{(1S§,2S)-1-
[(2-thienylmethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-indole-2-carboxamide

which was used crude in the next stage.



triethyl ammoni um net hyl pol ystyrene cyanoborohydride (540 ng, 0.9 mml) was
added and 20 the reaction stirred at anbient tenperature for a further 3 h.
The reactwornswasist hen filtered and the volatiles were remrPoTacBBPISS3

evapor ati on under reduced pressure to afford N-{(lS 2S) - 1-

[ (2- Llhl enyl nmet hyl ) am no] - 2, 3-di hydra}nl nden 2-yl
-5- - 2.
& oo o B L S 2R LR HG{%Q %Sr%ﬂ?%r*’&?addeﬁ%@% Bftonr 20

chl ori den(¢0s bs)-£{@-thTER I €113 JdthyRrés OHLhden- sbhlfo 1H-indole-2-
(1S, 29) - ?’( (S2 fhlggtlrre%' éﬂ%g)rahnﬁﬁaZS F\dro ll-l-ngen 2r0 neete

} 5 chl ombmmnud@al@ nZg, chammk)amadbyc(rmsﬂ% (7 ml3. Fhereaction anehgtm THE (7
. The reaction tirred. at 1 g erature f r Oxi: 3

) e v BER B bedREe P Bb S By oTh TR v TR ek Hefol AR T

resi dug gigasl M@Qufeﬂhcﬁe@%e ARsérved InWWSMﬁWA@{eﬂrwﬁthéterB(mf mIDY by (10

m.) and dried (MgSO4). The volatiles were renoved by evaporati on under
reduced (lPrrebsanddrieddMg5€)4). eBliedvaatpes weicaempyeddny evaporetieowedes grdapttl ( SCX- 2

MeOH: Et OAc 1: 10 ford.t ttI d 4
N pieniRe ke et ppteed Bttty BRIRASH G G e O nTA L1 °
4.50 (maf%&hthélnt%cdn%ou%lil)(1ooég 439%) e(srawﬂlmohdS 80 (d, 1H), 11.80 (s, 1H);

MS mz 464 The foll ow ng exanpl es were nade by the process of Exanple 29
using N ]NMRS)%J(s 3H), 2.90 (dd, 1H), 3.35 (dd, 1H), 4.35 (d, 1H), 4.50 (m, 1H), 4.90 (m, 2H),

am no h n i ndol e- 2- car boxam de ( Met hod
5b) aﬁé ?ﬁgm ig%?ég)iﬁ-@t gﬁg(}iﬁéI(% lgf)r @SSW%MI e al dehyde: 15 Exanpl e 30:
N-{(1S, 2S)-1-[ N-Acetyl - N-(car boxynet hyl ) am nol - 2, 3-di hvdr o- 1H i nden- 2-
yl)-5-chl o roi ndol e- 2- car boxam de Exanple 31:

N-[ (1S, 29) - 1- The Adletwyig eﬁ-ahii‘)le(sevdtc)mdabbdrc;prgwb)%s:bbﬁxajpple@miﬂgyv-ﬂé]r.ﬁ 2&)}1-
0 s WP R APCHIas Do hlonh Einderanosamide (Method 5b) andthe °

appropriate commercially available aldehyde:

15

Example 30: N-{(15,25)-1-[N-Acetyl-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-

yl}-5-chloroindole-2-carboxamide

Example 31: N-[(1S,25)-1-{N-Acetyl-N-[2-(ethoxycarbonyl)cycloprop-1ylmethyl]amino}-

2,3-dihydro-1H-inden-2-yl]-5-chloroindole-2-carboxamide

0
/R
cl N
Ve
N

20 0

25



30 0 (DVMSO-d6) 2.45 (s, 3H), 2.95 (dd, 1H), 3.15 (dd, 424 AOH 1H), 3.30
(s, 2H), 4.60 (m 1H), 5.45 (t, 1H, 7.15 (m (MH 5H), 7.40 (d, 1H), 7.7
(s, 1H), Wo3Bn0fws4 1H), 8.85 (d, 1H), 11.75 (br s, 1H 31pCDNVEDO3@ays31. 11
(t, 3H), 2.44 (s, 3H), 2.95 (dd, 1H), 494 3.05 (m 2H), 3.36 (m 5H),
3.94 (m 2H) 4. 85 (br m 1H), 5.45 (brggm 1H), 7.15 (m 5H), 7.42 (d, 1H),
7.69 (s , - , , . , .
N{ (1R 2%3‘ 1[NRcetyI N-(ca mathyl)am'noI-2,3-dihydro-ll—l—ine-z
2-yl } - 5} @l or ol hdoT@- 2- car boxpm d[gj45qs @ng_ggg)d@, 19), 3hA @@ )| 4ms added
to a sojution of di met hyl et hyl [acet IR 2R)-2-{ [(5- chlorjo-

1rb@lﬂiy

1H i ndo| - 2-yl ) ci am ndH);- 236 (s RHy,c ) (- d2AS 1t yH),a]ﬁiﬁ@I]l,adéﬂ-éH)e

(Met hod] 9, 138 nmol|) ctJ stirre

at anbi pnt terrper ature for 5#>%&?’3¢ﬂ@?ﬁg t{eg]f@rriﬁ %\r}( evapor ati ¢n
under reduced pressure to afifiepd) thpeuist] conmpound (100 ng, 83% as a
white splid. 10'HN|\/R2.42(1) I-g?(z 97}?)(dd 1H). 3.20 (dd. 1H)[ 3.90](m

2H), 4.p81(m 1H), 5.45 (d, IHMSO36)2151(m3f$)'|)24488%)(ﬁ951ﬂﬂ“1m1 B4 (s,
1H); Mg mz 426] 15 W) 03/074484 PCT/ GBO3/ 00883, -67 Exa 33:
N-{ (1R PR) - 1- [ Bl s- ( cafboxyme 337 (afhod- 3@@»%1%@866“‘1%%%@% } - 5-

chl or oi pdol e-2- ¢ a(&x(g‘m/b ( !\112(39 5 L) wag
added tp a solufion of 1, 1-di %?/?g?[ hy’I ;%NE ?%% Iﬁ ‘or o-|| H

7.69 (s, 1H), 8.35 (s, lH) 8.86 (d, 1H), 11.80 (brs,
1H)

a

-2.3-dihydro-1H-inden-

5 TFA (5 mL) was added to a solution of 1,1-dimethylethyl [acetyl((1R,2R)-2-{[(5-
chloro-1H-indol-2-yl)carbonyl]amino }-2,3-dihydro-1H-inden-1-yl)amino]acetate (Method 9,
138 mg, 0.3 mmol) in DCM (10 mL) and the reaction was stirred at ambient temperature for
1h. The volatiles were removed by evaporation under reduced pressure to afford the title
compound (100 mg, 83%) as a white solid.

10 'HNMR 2.42 (s, 3H), 2.97 (dd, 1H), 3.20 (dd, 1H), 3.90 (m, 2H), 4.60 (m, 1H), 5.45 (d, 1H),
7.25 (m, 8H), 8.80 (d, 1H), 11.73, (s, 1H); MS m/z 426.

15



5 indol - 2-yl)carbonyl]am no }-2, 3-di hydro-1Hinden-I-yl)am no] di acetate

(Method 10, 280 ng, 0.5 mmol) in DCM (10 nmL) and the reaction was stirred

at anbi erwotosopasat ure for 1 h. The volatiles were renov@dThgBoaweysor at i on

under reduced pressure to afford the title conmpound (150 ng, 68% as a

V\,hite solid. "HNWR 2.85 (dd, 1H), 3.6%/A{m 4H), 3.71 (dd, 1H), 4.30 (m
" .

4. 5 L 8ol 3-&inSdrd-2r-ihibn-20)-32 (S

1H) VB * . .

N-{(1R Zmlohhm'e_lgzégEBomﬁlm- 2- oxoet hyl ) am nol - 2, 3-di hvdr o- 1Hi nden- 2-
yl }-5-chloro-1H1 ndol e-2-carboxamde NH2 CI ~NO N1 N O 15 Acetyl
chloride (20 L, 0.32 nmmol) was added to a@olutigqof N{ (1R 2R)-1-[(2-
am no- 2- oxoet hyl ) am no] - 2, 3-di hydr o- 1Ho+=rden- 2-

}-5-chl oro-1Hi ndol e- 2-car boxam de (Exanple/27,%22 ng, 0.32 nmol) in THE
(10 nL). The reaction was s®lirred at anbi ent™ te erature for 1 h. The

vol atil es were renoved by evap \ reduced, pressure the residue
di ssolved in EtQAc (50 ni), ot O nm), brine (10 n)
and dried 20 (MyS04). The vol a by~ evapor ati on under
reduced pressure to afford the yrpound (40 nmg, 29% as a white
solid. "HNW 2.49 (s, 3H), 2.98 (dd, 1H), 3.20 (dd, 1H), 3.29 (brs, 2H),
4.05 (m 2H), TBA45 o) wasldiled . a/ddltidn of Hi)1-difmeRt8/1dthyl [QHR,2R3-28{0(I-chlofo-) H-

11 78 (s, 1H): mz 447 (M+NH4) + 309. WO 03/ 074484 PCT/ GB03/ 00883 -68
npl & gol -2- yl)carbonyl]armno} ,3-dihydro-1H-inden-1-yl)amino]diacetate (Method 10, 280 mg,

?ﬁ (15, 25, ol al B ELPITER Getedehiof 3P BN M AR Alferfoed o (KT
(3ml) \A/aﬁolalﬁiéﬁd'efe(}eﬁho%d by évapofation udded irgtRit &Y prekduyd to afford the title compound

acetyl oxy)acetyl ] ((1R, 2R
L y( >;r)lg, 68‘7% as a whlte so?ld

"H NMR 2.85 (dd, 1H), 3.63 (m, 4H), 3.71 (dd, 1H), 4.30 (m, 1H), 4.51 (d, 1H), 7.30 (m,
10 7H), 7.60 (s, 1H), 8.67 (s, 1H), 10.22 (s, 1H); MS m/z 442, 309.

Example 34: N-{(1R,2R)-1-[A cetyl(2-amino-2-oxoethyl)amino}-2,3-dihydro-1H-inden-2-

yl}-5-chloro-1H-indole-2-carboxamide

cl >\“N__/_\<0

15 Acetyl chloride (20 uL, 0.32 mmol) was added to a solution of N-{(1R,2R)-1-[(2-
amino-2-oxoethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-indole-2-carboxamide
(Example 27, 122 mg, 0.32 mmol) in THF (10 mL). The reaction was stirred at ambient
temperature for 1 h. The volatiles were removed by evaporation under reduced pressure the
residue dissolved in EtOAc (50 mL), washed with water (2 x 10 mL), brine (10 mL) and dried

20 (MgSQO,). The volatiles were removed by evaporation under reduced pressure to afford the
title compound (40 mg, 29%) as a white solid.

'H NMR 2.49 (s, 3H), 2.98 (dd, 1H), 3.20 (dd, 1H), 3.29 (brs, 2H), 4.05 (m, 2H), 4.45 (m,
1H), 5.70 (d, 1H), 7.28 (m, 8H), 8.80 (d, 1H), 11.78, (s, 1H); MS m/z 447 (M+NH4) * 309.



5 2-{ [(5-chloro- 1Hindol-2-yl)carbonyl] am no

}-2, 3-di hydro- 1H i nden- 1-yl )am no] acetate (Method 11, 200 ng, 0.4 mml) in

DCM (10 mwp oamd4aBhe reaction was stirred at anbient tenpecataBos/otgss 2 h.

The vol atiles were renoved by evaporati on under reduced pressure to afford

the title conpound (130 ny, 99% as a Wite SO|Id "H NIVR 2. 49 (s, 3H),
» * A » (]

o||n 4-vl) -2, 3-di hydro- 1H-i nden- 2-
vl | -1Hi ndol e- 2 carboxamde O OC N ,O 15 O Pot assi um car bonate (20 ng)
and MeCH (1 nL) were added to a solo.dzg)n of N {
(1R 2R)-1-[ N-(2- acet oxyacetyl)-N-(car 19X rret hyl ) noj - 2, 3-di hydr o- 1Hi nden
-2-yl '} -5- chl oroindol e-2-carboxam de™( 5, 184 ng, 0.38 mml) in
THE (5 nL) and the reactiqgg was stirred hanbl éht tenperature for 24 h.

d

The volatiles were renoved byy28\evapor ai on’ reduced pressure, the
resi due dissolved in water an and then extracted into
EtOAc (3 x 10 nL). The vol ati N 3 gapor ation under WO

03/ 074484 PCT/ GB03/00883 -69 redud‘ed pkessure and the residue purified by

col um chromat ogr aphy (Et OAc: i sohexane £4) to afford the title compound

(d, 15}, 4, 27 P AT A g sl 3T Bl ediProcy gori iy e a0

1H), 75 74-{((S-chldi- 1 FBind6I- Q@I)cdrbbmyl}himx?c? }(2$3 dihliro- ¥Bindea{IMbiminé Ridetate Exanpl e
37: 5-Chloro-N((1R 2R)-1-{[(2R)-2,3-dih drox¥propyl | am no} - 2, 3-di hydr o-
1H- i nden(Methioyl 11 2GGhere] @4 mrael) boREM (9 e aciipn was stired at ambient

temperature for 2 h. The volatiles were removed by evaporation under reduced pressure to

afford the title compound (130 mg, 99%) as a white solid.

"H NMR 2.49 (s, 3H), 3.14 (dd, 1H), 3.26 (dd, 1H), 3.94 (d, 1H), 4.28 (d, 1H), 4.80 (m, 3H),
10 5.98 (d, 1H), 7.20 (m, 6H), 7.45 (d, 1H), 7.65 (s, 1H), 8.71 (brd, 1H), 11.52, (s, 1H); MS m/z
484.

Example 36: 5-Chloro-N-[(1R.2R)-1-(2,5-dioxomorpholin-4-yD-2,3-dihydro-1H-inden-2-
yl]-1H-indole-2-carboxamide

N
o 3
—I1
o}

Potassium carbonate (20 mg) and MeOH (1 mL) were added to a solution of N-
{(1R,2R)-1-[N-(2-acetoxyacetyl)-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-
chloroindole-2-carboxamide (Example 35, 184 mg, 0.38 mmol) in THF (5 mL) and the

15

reaction was stirred at ambient temperature for 24 h. The volatiles were removed by
20 evaporation under reduced pressure, the residue dissolved in water and acidified to pH 2.0 and

then extracted into EtOAc (3 x 10 mL). The volatiles were removed by evaporation under



O 2,3-0-(S)-Isopropylidene-L-glyceral dehyde (98 ng, 0.75 nmmol) and
potassium acetate 10 (75 ng, 0.75 mmol) were added to a sol ution of

N { (1R, 2Ryvol3ami4no- 2, 3- di hydr o-| H i nden PCT/GB03/00883
2-yl }-5-chl oro- 1H i ndol e- 2- car boxam de (Method 5, 328 ng, 0.75 mmol) in
MeOH (10 nL). The reaction was stirreggat anbient tenperature for

appr oxi mat ] ( J rene
oy anobor gkt e g o5 oGt ARATGHA, cotlrh LA AR THRTA KENAGH Bt 0t
anbi ent  {oaiffeed eeuit cofpoand (BOLMEI319) s aMigterselidt i on was then filtered 15
and the volatiles were renoved by evaporation under reduced pressure to

5- chl or oiNNNIR BR7364, ﬁ{)(ézb((&a?)n% ?9&“(&1@%13?/4 27 (B195)0x 8% af; ﬂ%'s]%qahm) }

am no) - 2, 3-di hydr o- 1H i'nden- ] e- 2- car boxam de i ch was Uused
crude in? ﬂ&émnébll 7s4aa(qe1H)rnm((3 H{)) 8:9agd,ddbetll.7'6 (sa 15 MSimfa(MfH) 422.
5-chloro-N-[ (1R 2R)-1-(j [(4R) -2, 2-di net hyl -1, 3-

di oxol an-4-yl ] net hyl } am no) - 2, 3-di hydr o- 1H-i nden- 2-yl ] - 1H i ndol e- 2- car boxam
i de (100 ng, 2070 23 mmol ) II? DCIi/I 10 mi and the reactlon was stirred at

anbi ent Prog.N- A R 3, 3.dibydxa-on
under re HCSH t|tIe corrpound (90 ng, 100°/c) as a
white so - - ; .15(m 2H), 3.38 (m 1H), 3.53 (q,
1H), 4.35 (m 3H), 4.77 (br s, 1H), 4.96 (br s, , 6.80 (s, 1H), 7.30
(m 7H), 7.50 (s, 1H), 10.01 (s, 1H; M5S mz 40 5 V\003/074484

PCT/ GB03/ 00883 -70- Method 1: (+/-)-trans-2 e &Qi ndan- -ol OH NH2

| soanyl nitrite (15 m, 108g I) was added No a soI ution of i ndan- 1, 2-di one

(12g, 5 90mml) in MeOH (380 I at 45C f ol | pyed concentrated HCO (12
m ) dropw se over 5 mnutes. re\ct|g was stirred for 3 hours
at room tenperature. Excess iS® r|t Yy and concentrated HO (1

m ) was added and the suspensmn st"i rre for a further 15 mnutes. On

COPL o o SRV ERAo e b reivB S T By e ebRebb Rl 1o°
gf f88r ?(S) ' a?g, (%’PS %n%‘l)qkf%%%dgefﬂg @rﬁ? dﬁl@né‘?N-gif%gR?q ﬁm%'f?dﬁl‘i’/hl‘ong—Aﬁ'&segl:vﬁt Con
of i ndan2y]}25-dhloreiA-iadéler-¢abB@mid&ovethod SN3 IR okl (.25 ﬁmndl) iraMdOH (10 mL).
The reaction was stirred at ambient temperature for approximately 5 mins then macroporous
triethylammonium methyl polystyrene cyanoborohydride (352 mg, 0.9 mmol) was added and
the reaction stirred at ambient temperature for a further 5 h. The reaction was then filtered
15 and the volatiles were removed by evaporation under reduced pressure to 5-chloro-N-
[(1R,2R)-1-({[(4R)-2,2-dimethyl-1,3-dioxolan-4-ylJmethyl }amino)-2,3-dihydro-1H-inden-2-
yl]-1H-indole-2-carboxamide which was used crude in the next stage.
TFA (3 mL) was added to a solution of 5-chloro-N-[(1R,2R)-1-({[(4R)-2,2-dimethyl-1,3-
dioxolan-4-yllmethyl }amino)-2,3-dihydro-1H-inden-2-yl]-1 H-indole-2-carboxamide (100 mg,
20 0.23 mmol) in DCM (10 mL) and the reaction was stirred at ambient temperature for 24 h.
The volatiles were removed by evaporation under reduced pressure to afford the title
compound (90 mg, 100%) as a white solid.
"H NMR 2.94 (dd, 1H), 3.15 (m, 2H), 3.38 (m, 1H), 3.53 (q, 1H), 4.35 (m, 3H), 4.77 (br s,
1H), 4.96 (br s, 1H), 6.80 (s, 1H), 7.30 (m, 7H), 7.50 (s, 1H), 10.01 (s, 1H); MS m/z 400.
25



AVMHC / Di oxane (36 m) was hydrogenated at roomtenperature and 40 psi. The
reaction 15 mxture was filtered through celite, washed with EtOH (30 ml)
and concewbrmatedsunder reduced pressure to give 10g of an pafffGBusiobss3sol i d
whi ch was recrystallised fromEtOH to give the title conmpound (5g, 86% as
a V\/nite solid. 'H NVR: 2.80 (dd, 1H), 3425 (dd, 1H), 3.73 (q, 1H), 5.12 (t,
G%e( 7.2 (m 4H), 8.60 (s, 2H. 20 Method 2 N-f (1R
2R) 2- A -d| hydro- | Hinden-1-yl| nmet hanesul fonamde HO \\ i0O 1 S
NH2 (1 ) - 1- no- 2- hydr oxyi ndan (3.0g, 20mml) was dissolved in dry THE
(40 M)M%%ﬂi—ﬁé (8.4 m, 60.0mvwl) at 10C. Methane sul phonyl
chloride (5.0g, 44. Omol) dissolved |n 8’ E (10m ) was added at such a rate
that the internal tenperature renained el ow 15C. Fol l owi ng the addition
the mixture was stirred at room tenp upeNior 20hours WD 03/ 074484
PCT/ GB03/ 00883 -71 and then evapq ¢ o the residue was added Et CAc
(100 mM) and the m xture washed w satur at ed aqueous sodi um bi carbonat e
and then water. The organic solution was dried over %em um suI hat e and

evapor at ed t olsgand ntrite pAS)mh 1a8mmahensiadieshierd sedutn afandapt ks 2dise § }, Bxyi ndan

[
304. 2. (hihuted) T]aeh@icﬁ@ﬂ%ﬁﬂﬂuwwaf&m&%ﬁﬂébﬁh%géﬁﬁﬂ NBRdes{ Bodfyl

6. 56mol ) was dissolved in dry dinethyl acetam de . Sodi um azi de
(1.7g, 2@t#entbm)) amlssoadmmt@rﬁcl (10nk Iwas pildediand tltrﬂamse‘tnsm S%@if@‘ra furtherur .

Th d, diluted Et 100, m t
X80 iy 13 il STEFodhal St Fameiatite & "I R od BAP IR S |
acti vat e Gad Bﬂ@nmsﬁ&ﬁsﬁh 8614 MdtsH a0ty 811§ WvEd Wﬁtzmlde Tmi§ ed WFEH@ $RfAN-

atnosphere for 3 hours. Filtration through celite foll owed by evaporatlon
gave fihel Rididre-Zoxipouidlg 432bagy wBB&Bolidas a pale green solid. 15 'H NWR

T 70 (brﬁfﬁmﬁz 330, A0 9459 m D 0 & 28, Fro ¢ A, 3268 0 1H), 455 (m

A solution of indan-1,2-dione-2-oxime (6.2g, 39mmol) in EtOH (470 ml) and

4MHClI/Dioxane (36 ml) was hydrogenated at room temperature and 40 psi. The reaction

15 mixture was filtered through celite, washed with EtOH (30 ml) and concentrated under
reduced pressure to give 10g of an off-white solid which was recrystallised from EtOH to give
the title compound (5g, 86%) as a white solid.
'"HNMR: 2.80 (dd, 1H), 3.25 (dd, 1H), 3.73 (q, 1H), 5.12 (t, 1H), 6.04 (d, 1H), 7.2 (m, 4H),
8.60 (s, 2H).

20
Method 2
N-[(1R,2R)-2-Amino-2,3-dihydro-1H-inden-1-ylimethanesulfonamide

N/

-

vNH,

(1R,2S5)-1-Amino-2-hydroxyindan (3.0g, 20mmol) was dissolved in dry THF (40 ml)
25 and triethylamine (8.4 ml, 60.0mmol) at 10°C. Methane sulphonyl chloride (5.0g, 44.0mmol)
dissolved in THF (10ml) was added at such a rate that the internal temperature remained

below 15°C. Following the addition the mixture was stirred at room temperature for 20hours



1H), 7.20 (m 4H); mz 227.4. Method 3 5-Chloro-2-(N-f 1-

[ N-(1, 1- di net hyl et hoxy carbonyl am nol i ndan-2-yl | carbanoyl) indole O CI O
O HN H HWo0/03/02Q856- Chl or o-i ndol e- 2-carboxylic acid (5. 0g, PE5/aBmOLYS3
(+1-)-trans-2-amno-1-{N-[ (1, 1- dinethyl ethoxy)]carbonyl am no}i ndan (6. 3g,
25.6mol ), DIPEA (4.5 m, 25. 6mm|) and7 HOBT (3.5g, 25.6mml) was stirred

in DOM ( g@&a&w%gﬁs UL W€ ad P2ol: BGRB8 FORLR dinedai

was adde Xt ur I rre room erat’ure hour s.

m xture mlsraddlaqﬁaﬂs mdltnmEﬁ@ﬁ@or(aMdrrhén wier. he beghniv solutitatveds daied over ne
Drying over magnesi um sul phate fol|owed b% evapor ati on gave the crude
mat er i al MABRCSHIMMEPAE #17d evaperpteddp Bive4 1R RS biameskAngpHph QUiaMiderdx ane: Et OAC to

gi ve the p| nk foam WD 03/074484
PCT/ @03?%@‘%@11’%8%8%&(?%&}%5%8%3&8@ %93@%\1 Plitha 1H), 4.50 (m 1H), 5.10
(m 1H5, 'H NMR{325 @hbzm?335 (édz.Hj,H)zo (s73H5 508, (mJ,IﬂH,) 5735 Gn BH), 28)(m, 830 (d,
1H), 11.78 (broad s, 1H). Method

rac- N- ( 1788{molH); 30/aBA4dr o- 1H- i nden 2-yl)-5-chl oro- | Hindol e-2-car boxamni de
Cl 0 HZN H H 5-Chl oro-2- (N-{

1-[N- (1, 1- di net hyl et hoxy) car bonyl am no] i ndan- 2-yl } car banoyl) i ndol e

(Method 3; 5. QR 25)4-VitAaBésulphadsadidesPea1sulphbNbk EAdaH (2.0g] 6isbaipaset i
acid (10 m) was added and the m xture stirred at roomtenperature for 24

hours. THiesakyed: Imd@ diaethyd aesparpidie 42@ el ﬁ@wuwm&&@az@amqlhwwd@péﬁm m (2

Fhe t 101 LR A RB S0 WA TR HhctEa il el QR HGATHD 45T ©
3.40 (ddwas]HeQi ,wn‘h Whted @ x ﬂi‘hﬂ) ané&o(dﬂnaghﬁsmrﬂ sBBhatdland Hltered. £05% Pdiladiinh,

7 60 (d, 1H), 7.75 (d, 1H), 60 (broa 9.00 (d, 1H), 11.82 (broad
a aq\wymed@alzbgn was added and the mixture stirred under a hydrogen atmosphere for 3

N_ [ ( 1S 2}§3urs2 Fﬁr@ap 10n aﬁroug‘g ce 1%rf8110we dg\papg')ra}/lon gaveht%n?ag cfor%rﬁg&gdd (‘fal.ZS g, 83%)
as a pale green solid.
15 "HNMR 1.70 (broad s, 2H), 2.72 (dd, 1H), 3.20 (s, 3H), 3.25 (dd, 1H), 4.55 (m, 1H), 4.70 (m,
1H), 7.20 (m, 4H); m/z 227 4.

Method 3
5-Chloro-2-(N-{1-[N-(1,1-dimethylethoxy)carbonylaminolindan-2-vyl }carbamoyl) indole

e e

5-Chloro-indole-2-carboxylic acid (5.0g, 25.6mmol), (+/-)-trans-2-amino-1-{N-[(1,1-
dimethylethoxy)]carbonylamino }indan (6.3g, 25.6mmol), DIPEA (4.5 ml, 25.6mmol) and

20

HOBT (3.5g, 25.6mmol) was stirred in DCM (100 ml) at room temperature for 2 minutes.

25 EDCI (6.1g, 32.0mmol) was added and the mixture stirred at room temperature for 20 hours.
The mixture was diluted with EtOAc (250 ml) and washed with water and brine. Drying over
magnesium sulphate followed by evaporation gave the crude material which was purified by
silica chromatography with hexane:EtOAc to give the title compound (9.1 g, 83%) as a pale

pink foam.



0"-' 0 HN H2N'l... This conmpound was prepared according to the process of
Met hod 2, starting from (1S, 2R)-1- 20 am no-2-hydroxyi ndan to give the

i nt er mediwD@3(016G8LR) - 1- [ (et hyl sul f onyl ) am no] - 2, 3- di hydraTABo300838- 2- vyl
met hanesul fonate: "H NWVR 3.1 (s, 3H), 3.23 (s, 3H), 3.07-3.33 (m 2H), 5.13
(s, 1H, 5.37 (m 1H, 7.30 (m 4H), ﬁgé}(s 1H; Msmz (MH" 304. and

t hen t he; n tin2 3.01
e Igfs%k(zeé% (fggoﬁh%%z@‘{?& 1) ?50£m §1%6ﬁ5§ %H)%sg%géfbm%ﬂé%p

(s, 111)7.4 220 (s, V) OR8OH4 ﬁ@@@ﬁﬁlswﬁ 3 -73- Method 5

N[ (1R 2R) Iir,/?,érlj\rfnlz)no 2(3 dl)hydl’(() lflél nden- 2-yl | -5¥chl or o-

| H i ndol e-2-carboxamde C \ OH2N 7' -~ HH-~-D1I / 5 tert-Butyl

((1R, 2R) ;2- 5-chl oro-1 Hindol - 2-yl ) car bonyl ] am no

}-2, 3-di Hinden-1- yl)carbamate (Method 5a; 1.0g, 2.35mmpl) was

di ssol 5eﬂzd—N—(D@Mﬂ(‘n&gz,Srl:lihgdf'a;ﬂ-](iRddﬁ—?—yl\)%schlcﬂddﬁﬂir@lmk-lh%bﬁicaﬁhﬂée stirred for
approxi mately ours. Evaporation under reduced pressure followed by
co-evaporation with chl or ofbr R x40 P Hphd dryl ng gave the title
compound as the trifluoroacet as a pale brown

anor phous powder. 10 1H NVR 3Q IH), 4.75 (m 2H), 7.17

@ 00\ 100%
(d, 1H), 7.2 (d, 1H), 7.36 (m 3H), H7.46|'f’|(d55 (m 1H), 7.72 (d,

1H), 8.57 (s, 3H), 8.99 (d, 1H; M5 mz 326, 328. “Method 5a tent-Butyl

1R 2R) - 2- | OF0- d :
§(2 2o hydi o @?Tﬁaﬂﬁ“%‘” bR A Aan-2-y1 carbamoy)
[5 Chl or ojnadR!(Meth6d@BLoBY) IIIC74«'ﬁﬁh6i) (N&Qalsgegvedzmrnmw (50t T ErBuloybacetic acid (10

(1R, 2R) - 2- am no- 2, 3-
ml) was added and the mixture stirred at room temperature for 24 hours. The mixture was

10 evaporated then co-evaporated with chloroform (2 x 50 ml) and triturated with Et;O to give
the trifluoroacetic acid salt of the title compound (5.0 g, 96%) as a beige powder.
'H NMR 3.04 (dd, 1H), 3.40 (dd, 1H), 4.80 (m, 2H), 7.15 (m, 2H), 7.30 (m, 3H), 7.55 (d, 1H),
7.60 (d, 1H), 7.75 (d, 1H), 8.60 (broad s, 3H), 9.00 (d, 1H), 11.82 (broad s, 1H).

15 Method 4a
N-[(15,28)-2-Amino-2,3-dihydro-1H-inden-1-ylimethanesulfonamide

o O

0N Yy
/S\
HN

H N

This compound was prepared according to the process of Method 2, starting from (1S,2R)-1-
20 amino-2-hydroxyindan to give the intermediate (15,2R)-1-[(methylsulfonyl)amino]-2,3-
dihydro-1H-inden-2-yl methanesulfonate:
"HNMR 3.1 (s, 3H), 3.23 (s, 3H), 3.07-3.33 (m, 2H), 5.13 (s, 1H), 5.37 (m, 1H), 7.30 (m,
4H), 7.95 (s, 1H); MS m/z (M-H) 304.
and then the required final product:
25 'HNMR 1.96 (s, 2H), 2.56 (m, 1H), 3.01 (m, 1H), 3.14 (s, 3H), 3.32 (m, 1H), 4.36 (d, 1H),
7.1-7.3 (m, 4H), 7.56 (s, 1H); MS m/z 227.



di hydro-1Hi nden-1-yl ] carbamate (497 ng, 2 mol ), DI PEA (350.tL, 2 nmol)
and HOBT (270 ng, 2 mmol) were dissolved in DCM (10 nm.), stirred for 5

m ns, thewoEB@r4484179ny, 20 2.5 mmol ) was added and t he rea&ctriGBo3mvsssr ed f or
3 hours. The volatiles were renoved by evaporation under reduced pressure,
Et CAc (25 nL) was added and the organigssolution washed with water (2 x 10
m.), bri etﬁ SrrL), dried (MgSO™4) and the volatiles renoved by evaporation
under r ressure to give the title conmpound (800 ny, 94% as a pale
brown fNMR28)- 1A MNR-213-dihy(- 1 Hif)den2-91]{SechlordHH-irndloR/2-Calthoxdinhlde 4.7 (m
1H, 525 (m 1H, 7.24 (m 6H, 7.5 (m 2H, 7.79 (s, 1H, 8.91 (d, 1H),
11.85 (s, 1H), M5 mz 426, 428. WO 03/074484 PCT/ GB03/00883 -74- Method 5b
tert-Butyl ((1S,2S)-2-{ [(5erhl oxo- H-| rtglp;INZ yl ) carbonyl | am no

}-2,3-di hydro- 1Hi nden- 1- yl)CH Q cF 2\ OHN ~O HH5

5- Chl or oi ndol e- 2- car boxylic ac : D . ert-Butyl

[ (1S, 2S)-2-am no-2, 3- di hydro- 1H i ndgn- 1- I] pte (3.479, l4mml),

DI PEA (4.9nl, 28mmmol) and HOBT (1.89g, 14mm|) wer e dissolved in DCM (100
m), sgi i t tihe
reacti onlr gf%&?gu?zm {Igguér}g&oﬁhl;gh{/dg?at carb%ﬁﬁie rem%hg&gqg{/gdgg? étl on
under r egieshnpteQdethed Sai 00g, Z.35hmiol))wasakssalvde th BV (memb,b gaA ¢ mb) whs on
10 washed with water (2 x 50 nlL), brine 5750 m.)., dried I\/8804 and t he

vol at i | eadded gnd the mixture stispest for pRRTONHELY Qae%réoﬁ‘fﬁp@%eﬁ@ %fra%%d PHESUTL | e

¢ ”pou ndﬁ}»ﬁl?gég bﬁé%vﬁ&%atﬁm% ﬁﬁ&%‘f% {2‘%?‘961%15' Wgngav% ?B AT cfxlg;)o% nddd.

211) 7 a?&hé SrifludrhaceBiekhle (€0 gl HO%Lds zBﬁalé BrowhHmorplouspovdlei, 428. 15 Met hod
6 N[ S) - 1- Ami no- 2, 3-di hydr o- 1H-i nden- 2-yl | - 5- chl or o-
P DTS BB T, 361 (08 ViDht 115 Kim . G V1 (o L, 2 01 By .36 g, 31D,

[ (5-chl 0526 1EHHIS3 Ty L 3 AW PR A% 91d; 898 @Y OMs vz 326, 328,

Method 5a
tert-Butyl ((1R.,2R)-2-{[(5-chloro-1H-indol-2-yl)carbonyl]amino}-2,3-dihydro-1H-inden-1-

15 yl)carbamate
0 >4
o

Cl O HN
N

5-Chloroindole-2-carboxylic acid (391 mg, 2 mmol), terz-Butyl [(1R,2R)-2-amino-2,3-
dihydro-1H-inden-1-yl]carbamate (497 mg, 2 mmol), DIPEA (350 pL, 2 mmol) and HOBT
(270 mg, 2 mmol) were dissolved in DCM (10 mL), stirred for 5 mins, then EDCI (479mg,

20 2.5 mmol) was added and the reaction stirred for 3 hours. The volatiles were removed by
evaporation under reduced pressure, EtOAc (25 mL) was added and the organic solution
washed with water (2 x 10 mL), brine (10 mL), dried (MgSO,) and the volatiles removed by
evaporation under reduced pressure to give the title compound (800 mg, 94%) as a pale brown
foam.

25 'HNMR 1.47 (s, 9H), 2.9 (dd, 1H), 3.27 (dd, 1H), 4.7 (m, 1H), 5.25 (m, 1H), 7.24 (m, 6H),
7.5 (m, 2H), 7.79 (s, 1H), 8.91 (d, 1H), 11.85 (s, 1H), MS m/z 426, 428.



i nden-1-yl)carbamate (Method 5b; 5.7g, 2.35mvol) was dissolved in DCM (70
m), TFA (13 nL) was added and the m xture stirred for approximately 20
hours. Evapasari4en under reduced pressure foll owed by coPerammavsson wt h
chloroform (2 x 50 nL) and drying gave the title conpound as the
trifluoroacetate salt (5.5 g, 97% as g4pal e brown anorphous 25 powder. 'H

NMVR 3. 03 , 3.4 (dd, 1H), 4.75 (m 2H), 7.17 (d, 1H), 7.2 (d, 1H)),
7.36(m1\—/5ﬁw46(d 1H), ;D55(m (1H), ;972 (d, (1H), 5957 (s,(sH),Hga.gg

(d, 1H); MBI ((32@5%-%?(5 c%@r@ﬁlltpﬂlﬂéﬁﬂy]liéﬁ%@gmm-diHs'iiroJl/Htilﬂa@h-7-
rac-5-Chloro-N-1 1- oroacetyl)am nol - 2, 3-di hydr o- 1H- i nden- 2-yl

} - 1H i ndulearbamater boxamide O\ CI C \ OHN At HHI / 5

N-[ 1- Am no- 2, 3-di hydro- 1H i nden- 2-yl ] - 5- chl or o- 1+ i ndol e- 2- car boxan de
trifluoroacetic acid salt (12.8 g, 29.1 mol P an((}é;BN (11.8 g, 116.4 mmol)
were dissolved in DCM (500 nL) at 10C. Chlor tyl chloride (6.6 g, 58.2
nmmol) in DCM (25 nL) was added thereaQ-;l al’l oned to warmto anbi ent
tenperature, stirred for 1 hou e filter cake washed with
DCM (3 x 50 nL) and dried to g d (9.0 g, 10 77% as a
white powder. '"H NWVR 2.9 (dd, 11 (m 2H), 4.67 (m
1H, 55 (m 1H), 7.19 (m 6H), 743(d 1H), (d, 1H, 8.75 (d, 1H),

8. 87 1H) N-

1-[ (i f)goacety?)j(%lhrlr(lzréml%lf %t%bﬂ%@rco% %—é%ﬁdgﬁ%d W?ﬁ&l Zgg )g a%ib gg{am gle
a \ O—lNdﬂiyﬂfo5H$|iﬂd&h€i——Mca{bahaate§ (mgonmt)ybm I(Yb])ml z,sammlmymﬁom

H i nden- 2-yl }l - 1H-i ndol e- 2- carboxam de (Method 7; ) and
pot assi ukk- g?fd ﬂl’é‘“{o@ \(gere dissolved M (190 mlpestiFrsl o5 HHE§ ‘%ﬁ% Epggggg’at
reflux fg &

cvapor at TSATELY S Ad BFeTOREH AR o SGlEhe St RTRERI AN ne (50
m_) washethporation under reduced pressure, EtOAc (125 mL) was added and the organic solution

10 washed with water (2 x 50 mL), brine (50 mL), dried (MgSQ,) and the volatiles removed by

evaporation under reduced pressure to give the title compound (5.7g, 93%) as a pale brown
foam.
'H NMR 1.47 (s, 9H), 2.9 (dd, 1H), 3.27 (dd, 1H), 4.7 (m, 1H), 5.25 (m, 1H), 7.24 (m, 6H),
7.5 (m, 2H), 7.79 (s, 1H), 8.91 (d, 1H), 11.85 (s, 1H), MS m/z 426, 428.

15

Method 6
N-[(15,25)-1-Amino-2.3-dihydro-1H-inden-2-yl]-5-chloro- 1 H-indole-2-carboxamide

N
NN
20 tert-Butyl ((18,25)-2-{[(5-chloro-1H-indol-2-yl)carbonyl]Jamino }-2,3-dihydro-1H-
inden-1-yl)carbamate (Method 5b; 5.7g, 2.35mmol) was dissolved in DCM (70 mL), TFA

(13 mL) was added and the mixture stirred for approximately 20 hours. Evaporation under
reduced pressure followed by co-evaporation with chloroform (2 x 50 mL) and drying gave
the title compound as the trifluoroacetate salt (5.5 g, 97%) as a pale brown amorphous

25 powder.
"H NMR 3.03 (dd, 1H), 3.4 (dd, 1H), 4.75 (m, 2H), 7.17 (d, 1H), 7.2 (d, 1H), 7.36 (m, 3H),
7.46 (d, 1H), 7.55 (m, 1H), 7.72 (d, 1H), 8.57 (s, 3H), 8.99 (d, 1H); MS m/z 326, 328.



w th 1M aqueous sodiumthiosul phate (2 x 25 nlL), water (25 nlL), brine (25
m), dried (MySO4) and the volatiles renoved by evaporation under reduced
pressure woogiovast he title conpound (2.3 g, 92% as a paleTycoBoosspowder .
"H NW\R 2.87 (dd, 1H), 3.25 (m 1H), 3.69 (m 2H), 4.6 (m 1H), 5.45 (m
1H), 7.2 (m 6H), 25 7.42 (d, 111), 7.46.(d, 1H), 8.77 (d, 111), 8.87 (d,
1H), 11.@6@%%0; Ms miz (MH)-.492, 494. WD 03/074484 PCT/ GB03/ 00883
-76- Met , 1-Dinethylethyl [((1R 2R)-2-{ f

(5- chl or grcl HChnee V- Pr-yichioegaberpyarh el -0 3-dih 2dr3-1¢-fiddin-0-yl B H-indole-2-
inden-l-ylganinolacetate OX 0 N~0ONOS5DPEA (2.4 m, 14 mmol) and
t-butyl ate (610 L, 4.0 mol) were added to a solution of

N-{ (1R, 2R) - 1- am no- 2, 3-di hydr o- 1H i nden- 2-yl }-5-chl oro-| H i ndol e- 2-

car boxam de (Method 5, 2 g, 4.6 nmmol) in CH3 (5@ m.). The resulting
suspension was stirred at 60C for approxinat 2 hours. Upon cooling the
vol atiles were renoved by 6lxag tign uroeNreduced pressure, the residue
di ssolved in EtOQAc (50 niL), waf 4 x 20 nmL) and brine (50
m.) and dried (MgSO4). The vol a evapor ati on under
reduced pressure and the residue puerledﬂb @ chr omat ogr aphy

(Et OAc:isohexane 1:1) to afford the title conpound (600 ng, 34% as a white
solid.51H NNRNJ{I%n(n‘b,-Z 9Jd)hyd20 91516%2 ghi)s ctﬁor%om doge- 2$thbox3mf& (dd, 1H),
3.67 (br t, 2H), $&: : % 7.15 (s, 2H), 7.18 (d,
1H), 7. 2sitlusroapetjc acrd ((1a8g291nxmeb apd | taMll 8&8266dnmoh)syvexwlssomedgn(s

(5. chi oPsH b Ae el T ¢4 582aoh i BT i
) am nol  afRbahe rddtiofhllowdd t&wabh to 2RbienPleRiplrat &0, dtirre@ f&r MABUL, faftedart vl

chloride (30 L, 0.5 nml) were added to a
the filter cake washed with DCM (3 x 50 mL) and dried to give the title compound (9.0 g,

10 77%) as a white powder.
'H NMR 2.9 (dd, 1H), 3.26 (m, 1H), 4.11 (m, 2H), 4.67 (m, 1H), 5.5 (m, 1H), 7.19 (m, 6H),
7.43 (d, 1H), 7.7 (d, 1H), 8.75 (d, 1H), 8.87 (d, 1H), 11.74 (s, 1H); MS m/z 402, 404.

Method 7a
15 5-Chloro-N-{1-[(iodoacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-indole-2-carboxamide

o)

N ) -
N N
H H

5-Chloro-N-{1-[(chloroacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-indole-2-

carboxamide (Method 7; 2.0 g, 5.0 mmol) and potassium iodide (2.0 g, 12.0 mmol) in

acetone (50 mL) was heated at reflux for 6 hours and then cooled and the volatiles removed by
20 evaporation under reduced pressure. The residue was dissolved in EtOAc (50 mL) washed

with 1M aqueous sodium thiosulphate (2 x 25 mL), water (25 mL), brine (25 mL), dried

(MgSOQy) and the volatiles removed by evaporation under reduced pressure to give the title

compound (2.3 g, 92%) as a pale yellow powder.

'H NMR 2.87 (dd, 1H), 3.25 (m, 1H), 3.69 (m, 2H), 4.6 (m, 1H), 5.45 (m, 1H), 7.2 (m, 6H),
25 7.42(d, 1H), 7.7 (d, 1H), 8.77 (d, 1H), 8.87 (d, 1H), 11.73 (s, 1H); MS m/z (M-H)".492, 494.



solution of 1,1-dinethylethyl

[((1IR 2R)-2-{[ (5-chl oro-| H i ndol - 2-yl) carbonyl ] am no}- 2, 3-

di hydr o- IWwoiondensd - yl ) am no] acetate (Method 8, 200 ng, 0. Pcmranop/ooss3 THE (10
m.). The WD 03/ 074484 PCT/ GB03/00883 -77 reaction was stirred at anbi ent
tenperature for approximately 1 h. The yolatiles were renoved by

evaporati Enhugger reduced pressure the residue dissolved in EtQAc (50 ),
washed er (2 x 10 mL), brine (10 nL) and dried (MJSX). The

vol atil eg, IVBirrﬁethFl&@HEER@R, )@\zgﬁ&mbf@anmrz-?%@gu@hﬁ@Lg,sada_?dmtm-
residue purifre y  colum chromat ogr aphy t OAc: | sohexane 1: to afford
the tit| mdemfdpdlamindlaGRatey, 76% as a white solid. "H NVR 1.34 (s, 9H),
2.99 (dd, 1H), 3.25 (dd, 1H), 3.28 (s, 3H, 3.38 (q, 2H, 4.67 (m 1H),
5.53 (d, 1H), 7.50 (m 8H), 8.50 (d, 1H), 11.75,\(s, 1H); M5 nmz 504
(MrNH4) + 426. 10 Method 10 1,1 - Dirrethllethylosi

f((1R 2R)-2-{[ (5-chl oro-1Hi ndol - 2y|)carbo mno }-2,3-di hydro-| H

i nden-1-yl)am nol diacetate 54 OX 0o-'r4 CINO BN O D PEA (2.4 nL, 14 mol)
and t-butyl bronpacetate (610 4.0 mml) 2 dded 15 to a solution of
N-{(1R 2R)-1-am no- 2, 3-di hydr 2 il or o-1 Hi ndol e-2
carboxam de (Method 5, 2 g, 4.%®%M CHRCNN(50 nL). The resulting
suspension was stirred at 60C for ’bpprm mately 2 h. Upon cooling the

vol atil es were renoved by evaporation under reduced pressure, the residue

di ssol yed in Em (2.36nh1rs), mmagraﬁdr-mﬁyhbrowﬁiaeétatémom A0 inmdly Wee addéd i)
and dried ( ). The volatiles were renoved 20 evaporati on under

reduced fora lmcél of ¥ (IR B eks hwtine- %)@'ﬂilff)idéﬁdlﬁyn@m ik}~ @-ﬁhbﬁ%rﬂﬂgﬂé@ﬁ'@

b1 T S I g %
(dd, 1H tlrf%d?’ﬂ 60 fé‘r%proxﬂngtgl houk Iy ch%%hﬁ%%e?v'd)atllgs @&e(rénoaéd)by .67 (s,
iH) . 10, 22 0 509, 2% Met ho 1-Di net hyl et hyl

[[ (acet yémpyjaﬂoem;mér(rédlﬁe& 15a)es§t}re§, the fesidhé dissol tdd- inEiOACZ 5§ MIQawhshey Midim no
10 water (2 x 20 mL) and brine (50 mL) and dried (MgSQy). The volatiles were removed by

evaporation under reduced pressure and the residue purified by column chromatography

(EtOAc:isohexane 1:1) to afford the title compound (600 mg, 34%) as a white solid.

'H NMR 1.36 (s, 9H), 2.95 (dd, 1H), 3.30 (br s, 1H), 3.38 (dd, 1H), 3.67 (br t, 2H), 4.45 (brs,

1H), 4.60 (m, 1H), 7.15 (s, 2H), 7.18 (d, 1H), 7.28 (s, 2H), 7.45 (d, 2H), 7.68 (s, 1H), 8.82 (d,
15 1H), 11.8 (s, 1H); MS m/z 439.

Method 9
1.1-Dimethylethyl [acetyl((1R,2R)-2-{[(5-chloro-1H-indol-2-yl)carbonyl]amino }-2,3-dihydro-

o
@Q

DIPEA (80 uL, 0.5 mmol) and acetyl chloride (30 pL, 0.5 mmol) were added to a
solution of 1,1-dimethylethyl [((1R,2R)-2-{[(5-chloro-1H-indol-2-yl)carbonyl]Jamino}-2,3-
dihydro-1H-inden-1-yl)amino]acetate (Method 8, 200 mg, 0.5 mmol) in THF (10 mL). The

1H-inden-1-yl)amino]lacetate

\Z

20



} -2, 3 -dihydro-1 Hinden-1-yl) am nol acetate WO 03/074484 PCT/ GB03/ 00883
-78 O==~ OX Cl ~-N O O N O Acetoxyacetic acid (54 ng, 0.5 mmol) and
DMIMM (13@o0rmg/074a86 nmol ) were added to a solution of di meChydBaBloydss

[((1R 2R)-2-{ [(5-chloro-IHindol-2-yl)carbonyl]am no) -2, 3-

di hydro-1 Hinden-1-yl)am no]acetate (Meyhod 8, 200 ng, 0.5 mol) in THE (10
m.). The 5 tur-g f i mtely 18
h. The V§ efict[on%;gs s??re%? ar%f)leﬁt tggggrglturen%rgggﬁrlo%ﬁﬁ%ﬁ qi ’ﬂl u\g)g Jﬁ%ﬁggﬁéur e thg

resi due ghfsed bpevd r@b%ﬁd&rlr@dutba presyVs h%deMﬂlﬁthEﬁ)ﬂ\@ﬁ ih Et®AD (S0iL)br i ne
(10 nL) and dried NgSOfli The volatiles were renoved by evaporation under

reduced yeshed Wi waen@iotbmihdring (1@mEdapddref (Ma¥Ony ThBG%atlleég"e&e white

lid. 10 'H dd, 1
3750 ( mogigyed B nptieupibiisa s Bessipe ihd rededtcliby oy (S 4y
7.15 (dechrérH}ntog{/BK%Ethc@’s'ahexZne‘lﬁII@,affbl‘ﬂ the fitR2ofrpound 68 g, 56%)%s alH) ,
11.47 (s, 562. WD 03/ 074484 PCT/ GB03/00883 -79- Claims 1. A

_corrpoundelﬁemhdnula (1): Y c2> NA(R)" H(R4) 6:NH m5 (1) wherein: A
I's phenyhgRauR" SELCSRTI5RE 1113128 (Qu, 1110528 s, 3H), 3.38 (g, 2H), 4.67 (m, 1H),
5.53 (d, 1H), 7.50 (m, 8H), 8.50 (d, 1H), 11.75, (s, 1H); MS m/z 504 (M+NH4) * 426.

10 Method 10
1,1-Dimethvlethyl [((1R,2R)-2-{[(5-chloro-1H-indol-2-yl)carbonyl]lamino }-2,3-dihydro-1H-

inden-1-ylamino]diacetate

DIPEA (2.4 mL, 14 mmol) and #-butyl bromoacetate (610 uL, 4.0 mmol) were added
15 to a solution of N-{(1R,2R)-1-amino-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-indole-2-
carboxamide (Method 5, 2 g, 4.6 mmol) in CH3CN (50 mL). The resulting suspension was
stirred at 60°C for approximately 2 h. Upon cooling the volatiles were removed by
evaporation under reduced pressure, the residue dissolved in EtOAc (50 mL), washed with
water (2 x 20 mL), brine (50 mL) and dried (MgSO,). The volatiles were removed by
20 evaporation under reduced pressure and the residue purified by column chromatography
(EtOAc:isohexane 1:1) to afford the title compound (300 mg, 14%) as a white solid.
"H NMR 1.45 (s, 9H), 1.50 (s, 9H), 2.85 (dd, 1H), 3.63 (m, 4H), 3.71 (dd, 1H), 4.30 (m, 1H),
4.51 (d, 1H), 7.30 (m, 7H), 7.60 (s, 1H), 8.67 (s, 1H), 10.22 (s, 1H); MS m/z 554, 309.

25 Method 11
1.1-Dimethylethyl [[(acetyloxy)acetyl]((1R,2R)-2-{[(5-chloro-1H-indol-2-yDcarbonyl]Jamino
}-2.3-dihydro-1H-inden-1-yl)amino]acetate




msO, 1 or 2; 10 R1L is independently selected fromhalo, nitro, cyano,
hydr oxy, carboxy, carbanmoyl, N-ClI _4al kyl carbanoyl,

N, N- (Cl _/ablogloy@sar banoyl , sul phanoyl, N-Cl _4al kyl sul phampgir/GB03/00883
N, N- (Cl _4al kyl ) 2sul phamoyl, -S(O bCl_4al kyl (wherein b is 0,1,or 2),
Cl_4al kyl, C2.4al kenyl, C2_4al kynyl, Gk _4al koxy, Cl_4al kanoyl,

Cl_A4al kanoyl oxYy, hydroxyCl 4al kyl, flupronethyl, djfluoronethyl,

trifluoromethyl, trifluoronethoxy:; or, when \g 2, the two R groups,

t oget her with the carbon atoms of A t& which th e attached, may forma
4 to 7 nmenbered ring, optionally contal n\ng 2 heteroat ons

i ndependent|y selected frongQ, S and N, Nopti®nal | y being substituted by
one or two nethyl groups; R4 |ndepe|6)dent el ected from hydrogen,

hal o, nitro, cyano, hydroxy, 0 thyL, ororret hyl ,
trifluoromethyl, trifluorometMaxy hoxy, \cathagoyl , Cl 4a| kyl ,

C2_4al kenyl, C2.4al kynyl, CL. 4al k(')“xy ad Cl_4al anoyl; ris 1 or 2; and

when r is 1 the group O '"-- N (R4) H (R4 m25 is a substituent on
carbon (2) anﬁcé’é@(%é&%{'@éﬁ r(»?%/@%ﬁ& PSRBOMIBAMNISO nig, 05 Anfo)heés Aded

formng a six nmenbered ring) e sanme group is a substituent on carbon (2)
or on catooslftdn; of‘thmsthyWR[{(b? 2RRG [ (SRhlaod HRadak2-yDnatbpeyitherind 2 8el ect ed

from hyd , koxy 1 4 ar
AR AT R R D AT T
cyano( ?%eactfk)rﬁbgs\@tmea%ﬁ %%M%bﬁgeraﬂfré’ For abprakfthat¥ly lkqptTmlitMesS\UQ%t ituted
by 1 or 2 R8 groups], - wherein b i's O, 2) and groups of
the for mdnme&b&nda;ﬁ‘ratlon-t(nw):duc)ed p@HSl@e tl(eCﬂeblglueZ]l-issolved in EtOAc (10 mL),

washed with water (2 x 5 mL), brine (10 mL) and dried (MgSO,). The volatiles were

removed by evaporation under reduced pressure to afford the title compound (215 mg, 80%)

as a white solid.

10 "H NMR 1.40 (s, 9H), 2.50 (s, 3H), 2.75 (m, 1H), 3.36 (dd, 1H), 3.69 (m, 2H), 3.88 (d, 2H),
4.72 (m, 1H), 4.86 (brd, 1H), 7.09 (s, 1H), 7.15 (dd, 1H), 7.28 (m, 4H), 7.45 (d, 1H), 7.65 (s,

1H), 8.55 (s, 1H), 11.47 (s, 1H); MS m/z 562.



O 10 (B) (B) whereinyis Oor 1, t is O, 1, 2 or 3 and uis 1 or 2;
provi ded that the hydroxy group is not a substituent on the ring carbon
adj acent wo osle«ss ng oxygen; or wherein NR2R3 may form a #cCraBo3messber ed
saturated, partially saturated or unsaturated ring, optionally containing
1, 2 or 3 additional heteroatons indepepdently selected fromN, 0 and 15
S, Wnere'b .any -CH2- may optionally be replaced by -C(=0 -, and any N or S
at om may onal ly be oxidised to forman N oxide or SO or SO2 group
respectiyely, Aaechpotied 6f fortiia (1:i ng i s optionally substituted by 1 or 2
substituents independently selected from hal o, cyano, Cl1_4alkyl, hydroxy,
Cl 4al koxy and Cl _4al kylS(O b- (wherein b is O, 1 or 2); R8is

i ndependently sel ected from hydrogen, hydrox Cl_4al kyl, C24al kenyl, 20
Cl_4al koxy, cyano(Cl_4)al kyl, am no(Cé 4)al kyl [optionally substituted on
nitrogen by 1 or 2 groups selected f 44l kyl , hydr oxy,

hydr oxy(Cl_4) al kyl , di hydroxy(Ct 4 R€T~dal kyl, aryl and

aryl (C1_4)al kyl], hal o(Cl. 4),alk (Rtki hal o(C1. 4) al kyl ,
hydroxy(CLl_4)al kyl, di hydr .@ wd kyl™ (G dxyQ _4al koxy,

Cl. 4al koxyd _4al kyl , hydr oxg 4al koxy, 5- and 6-nenbered cyclic acetals
and nono- and di - net hyl (Rgyi'vati ves 25 thereof, aryl, heterocyclyl,
(heterocyclyl)Cl_4al kyl, C3_7cycloal kyl (optionally substituted with 1 or
2 hydrdxy groups, C1.4alkyl or -c(0 ocflhal kyl), Cl_4al kanoyl,

Cl_4al ky{vﬁ&%nb- (wherein bis 0, 1 or 2), C3_6cycloalkylS(ODb- (wherein b
is 0, 1 or , arylS(Ob- (wherein bis 0, 1 or 2), heterocyclylS(O) b-
(wher ei nAhs}él_sl;e lend oPhetédoarye@igzy! S(O) b- (wherein b is 0, 1 or 2), WO

03/ 074484 PCT/ (B03/00883 -81 Cl_4al kyl S(O, (Cl_a)al kyl (wherein c is 0, 1
or 2), -MNEEHE; - C(=N-OH) NH2, - C(=N- OH) NHC1_4al kyl ,

-C(=N- g:g“s% 11_4a kyl)2i -C(=N OH) NHC3_6¢cycl oal kyl ,

-C( =N T8tgcl oal kyl )2, - COCOOR9, - C(O) N( R9) (RL0), - NHC(O) RO,

- O O) SRR (sGAdc4ahdantly sereMEPERROnald, R4, RYEINBIE Xy, Q@Riban{dy®) (R 0) N and
5 -COOR9, -CH2 , - OOOR9 , -CH2 , - CH2CH( CO2R9) OH, - CH2C( O) NR9R10,
- ( CH2) WOMQiRokyBptaprRyl, N.XHE-gdlkylscarbamoylpsugphagyoyl, N-Ci4alkylsulphamoyl,

-(CH2 NROR NR9' R O i [ - ; : R10 and

o Nl BT Pl o hoteinhis Ry ahlc e 2O o
tionafl yanglsia,t s;gy Rk | kgt Galk MBI,

gggt: gzal %{alsu lss’ioili“?}%(e ’%'ﬁlkﬁ?ggor- 2 ?]r;/ rox;’/Kgrgtprs]), Zggﬁg(m_ )lal kyl ,

t ri hal oadifbronzatlyyl, triflepromeedtyyd) tyifluotemeghaxyy cl yI ( C1. 4al kyl ),

15 or, when n is 2, the two R' groups, together with the carbon atoms of A to which they are

attached, may form a 4 to 7 membered ring, optionally containing 1 or 2 heteroatoms
independently selected from O, S and N, and optionally being substituted by one or two
methyl groups;
R* is independently selected from hydrogen, halo, nitro, cyano, hydroxy, fluoromethyl,

20 difluoromethyl, trifluoromethyl, trifluoromethoxy, carboxy, carbamoyl, C.4alkyl, C;.salkenyl,
Cs.4alkynyl, C,.4alkoxy and C;.salkanoyl;
ris 1 or 2; and

when r is 1 the group

(R)m

25 is a substituent on carbon (2) and



-C(=0QQC1l.4)alkyl; or RO and R10 together with the nitrogen to which they
are attached, and/or R9' and R10' together with the nitrogen to which they
are attacweds/ofasm a 4- to 6-nenbered ring, where the ri mgTiGBoapvssenal |y
substituted on carbon by 1 or 2 substi tuents i ndependently sel ected from 15
oxo, hydroxy, carboxy, halo, nitro, &po, carbonyl, Cl_4al koxy and
het er ocy

car bons. B! s st fine ik e ?%@@Ei b sBHP B P T
hydrogeng)@foﬁbﬁboﬁ)(ﬁw O group may be replaced by a nethyl; R13 is

sel ected from bal o, trihalomethyl, and Cl_4al koxy; R11 is independently

sel ect edY; flﬁoh?:?@d@foé& Cl4al kyl , and hydroxyCl 4al kyl; 20 or a

phar macey | cokd e SEESRIARN ke Aoy Bilby SulSL SEL 51wy Ao cRIRRUIO of

formul a ently

sel ectsdczfrbﬁmﬁy@{ RYEBalkiISpaonially slbstialtkd/ith Q@i 2a1ydtdxy gr@uﬁ@;tcymt(eg by 1 or
2 R8 groups], C3 _7cycloa optional Iy substituted wigth 1 or 2 hydroxy
25 group@?lk}’bilatnmmlymué[l lé/nhal phlentipnallysrputishted by 1ios R gherewnsl, -CORSer i di no,

pi peri dyI , rolyl, imdazolyl, thiazolyl, thienyl,

t hi adi azot g1 (B“. %ree nBjs @q or2) B azol | d nyl, 1.3.4-triazolyl, tetrazolyl,
pyrroli dgﬂambs oft thé esuRRA hiPB’:pyrrol i nyl, honopi perazi nyl,

3, 5- di oxapi peri di nyl, %/:I’I m dyI pyr azi nyI pyri dazi nyl, pyrazolyl,

pyrazolinyl, isoxazol yi(CHa), oxopydridyl, 2-oxopyrrolidyl, 4-oxothiazolidyl,
furyl, thi enyI oxazolyl, Ig pxadi azol yl, a®# 30 102, 4- oxadi azol yl,

t et rahydr ot hi opyranyl 1- oot et 1ahydr ot hi opyranyl, 1,{-

di oxot et rahydr ot hi opyranyl E%&@nd - Sb i q(

i s independently sel ected fr @gen, hydroxy, Cl_4al koxy
Cl_4al koxyCl_4al kyl, Cl. 4al KbxyCl_4al koxy, hydroxyCl_A4al koxy, Cl_4al kyl, ,

am no(C1_4) al kyl [opt| onal |y substituted WO 03/ 074484 PCT/ GB0O3/ 00883 - 82
on ni 1@ ogen by 1 or 2 groups(EQeI ected from Cl. 4al&yl, hydroxy(Cl -4)al kyl,

di hyd Cl. 1 4 I k

Coan kenyhereisy BER oI 1 1851 Poshirs L Sdipst ok ol behrdb b isnea ) 5.
and 6- rfem%ﬁﬁem%qheﬁngeﬁbaﬁ adjadht fPMeO ring By gn; et hyl derivatives thereof,
hal o( C1_4) al kyl , _di hal o( C1. 4) al kyl, trihal o(Cl 4) al kyl , hydroxy(Cl -4)al kyl,

5 di hydrekgeiBINBIR kayl form peio (Japemperkd ytyratedt partialjcsapurated or unsaturated ring,

& eyl Splapati Syriting dng osp adfitpaageteiahond ity st i ol s o,
1or 23,5 hﬁﬁ&&ﬂ%&@ﬁﬂrﬁa}b é)(t{g)f‘@l?icﬁé })&cedsb}m mf]—o)r afll ,anpsf@d §6Q)19% (w[wer ein

bis 0, 1o 4al kyl 4) al k erein c1s O, ,
CH2CH( NRSXR&@?HIJ{)WdR&@ to form GH2ORYide PRSP(ARISD:Igroup I€ERGYely GHARDERIn the

ring is optionally substituted by 1 or 2 substituents independently selected from halo, cyano,

C,.4alkyl, hydroxy, C;_salkoxy and C,4alkylS(O),- (wherein bis 0, 1 or 2);

0, 1 or 2); R8

R®is independently selected from hydrogen, hydroxy, Cy.4alkyl, C, 4alkenyl,

20 Cj4alkoxy, cyano(C;.4)alkyl, amino(C,;.4)alkyl [optionally substituted on nitrogen by 1 or 2
groups selected from C,_salkyl, hydroxy, hydroxy(C,.s)alkyl, dihydroxy(C;.4)alkyl,
-CO,Cy.4alkyl, aryl and aryl(C;.4)alkyl], halo(C,.4)alkyl, dihalo(C,.4)alkyl, trihalo(C;.4)alkyl,
hydroxy(C;.s)alkyl, dihydroxy(C;.¢)alkyl, C;.salkoxyC,.salkoxy, Ci.salkoxyCi_salkyl,
hydroxyC,.4alkoxy, 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives

25 thereof, aryl, heterocyclyl, (heterocyclyl)C;_salkyl, C3cycloalkyl (optionally substituted with
1 or 2 hydroxy groups,

Cj.salkyl or -C(O)OC,_4alkyl), C;_salkanoyl, Cy.4alkylS(O),- (wherein bis O, 1 or 2),
Cs.¢cycloalkylS(O),- (wherein b is 0, 1 or 2), arylS(O),- (wherein bis 0, 1 or 2),
heterocyclylS(O),- (wherein b is 0, 1 or 2), benzylS(O),- (wherein b is 0, 1 or 2),



10 -C(O N(R9) (R10), -CH2CH(CO2R9) OH, - CH2CONR9R10, - CH2CH(NROR10) CO2R9' and
- CH20COR9; R9 , R9' , R10 and R10' are independently selected from

hydr ogen, wOlo3Aad48y| (optionally substituted by 1 or 2 R1IPCI/G@B3Mess3| oal kyl
(optionally substituted by 1 or 2 hydroxy groups), -C(=0 G Bu,

C2_4al kenyl, cyano(Cl_4)al kyl, phenyl (gptionally substituted by 1 or 2

1 i . , ¢ d R10
Coget ner it eGSR A | R ORIy SN DN S and Rior
t oget her -@i=NOH)RHU, 441REE NCH-N-GH)MNICE Ry 3r-€ (AN GIINIIC; Scoclonikyl - t 0

6-menbered ring where the ring is optionally,substituted on carbon by 1 or
2 substit@léNt@%)Nﬂéﬂéde@ﬂikﬂ}p 5‘2@5&@% f@@ﬂ\l(%g)é tﬁghylHH@ﬂ?)Rggar boxy, hal>/o,

nitro, ¢ n n I ; he~fi y 0 ijonal |
Subst |t SRS R K NS s R ORY, R EFHE ac et 2
wher ei 5 -COORY-CPROR’ afCHTOORYUr QUBBCOR® 1-081, B CHR YOHY - CHICIOINIIR ',

replaced by a nethyl; R13 js selected fromhal o, trihal onethyl, . and
Cr il KoASHCTHNRBIHGORRI bt v e ionBh.o DN CHINBIIC QA 105

hydr ol ysabl e .est er, thereof. 25 3. A conpound of formula (1) as clained in
claim1l gv?q‘egf”a'iw 53, E\Rﬁéféi n: R2 and R3 are independently selected from

hydrogen, C1.galRYl RIOpid R akd ydspdagent! tedyfroln BYdrogerRBy QoY IS 4alkyCORS
and - SGbR8 (wherein b is 0, 1 of ; i s independent|ly selected from
hydr ogen(opkguabyepbstitated By Ko, R O1 Caadlken:Es-7ayleatkyl (omtonally kypstituted by 1

' 1 4)al kyl [ | | it ' b
cel cotiaors Bt ee bRy C IR Pt reRaRAgal sy REr R
- C02CL. 45@(&@)@(@1h4%y§,];§,nd aryl (C1 4)al kyl], C24al kenyl, C3_7cycl oal kyl

(optionally SUQS'[I tut ed by -C(O OCl_4al kyl), 5- and 6- nenbered cycljc
acet al s and nBnand Bndogtitheratithythe ddrdgemtd whish theyrasodttached, epdfor Ry aand\R -

Ly anal BRI e PR Rkl el g R G b dbnae whegs e
substi t ufigdisptieALIRIbRYukd Oh cdrbdh by &VMBﬁituer&@in@%éndé&W deRiedd! fom

substituted on carbon by 1 or 2 nifro groups), norpholino, _
furyl (£10x0, hlyérpky,(oathexg] rald, mityd, cyanoo parbomdd Cysatkolsy and hetexpeyalyle ar thomingby 1

2ot 1t kB AR IS G o) R YRS E) "0 B e skl
tetrazol Nherein’qr{i%%lom of tRYRydRbdeds P‘i'{h’e -@-@ﬁ%—tﬁ%&oupﬁnﬁyﬁé @¥laced by a methyl;

t et rahydrofury t et rahydr opyranyl, 1-oxo-tetrahydraothiopyranyl,
t et r ahydr ot hi RH\ik selequéxbfryin hiabop tritmbarhé thyls aab€i 4alkoas; by 1 or 2 groups

I df itro, hal X , [ ,
select ed rom i {tocpolon SE0% DR 00 B Ak YR Y
5336?0%?'&3451¥4r§§9u9-ca1(M@éﬁme Bait & flo-dluPtherdds. aryl S(Qb- (wherein b is 0,

2. A compound of formula (1) as claimed in claim 1, wherein:
R? and R? are independently selected from hydrogen, hydroxy, C,_salkyl [optionally
substituted by 1 or 2 R® groups], C;scycloalkyl (optionally substituted with 1 or 2 hydroxy
25 groups), cyano(C.4)alkyl, phenyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl,
pyranyl, pyrrolyl, imidazolyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl,
1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl,
3,5-dioxapiperidinyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-
oxopydridyl, 2-oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl, and
30 1,2,4-oxadiazolyl, tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-
dioxotetrahydrothiopyranyl, -COR® and —-SOyR® (wherein bis 0, 1 or 2);
R%is independently selected from hydrogen, hydroxy, C;.salkoxy, Ci.4alkoxyCi.4alkyl,
C.4alkoxyC_salkoxy, hydroxyCi.4alkoxy, C.4alkyl, , amino(C,.4)alkyl [optionally substituted



het er ocycl yl S(O) b- (wherein b is 0, 1 or 2 -CH2CH( NROR10) CO( NR9' R10'),
-CH20R9, 10 (R9)(RLO)N-, -COORS, -CH2OO0R9 , -C(O N(R9) (R10),

- CH2CH( CORBIpOF484 CH2CONRIRLO0, - CH2CH( NROR10) CO2R9' and PCHAIHIGRBES3RO |,
R9', R10 and R 0' are independently selected from hydrogen, Cl.4al kyl
(optionally substituted by 1 or 2 hydrgxy groups), C2_4alkenyl, and phenyl

(optionally. subst] rou f i I

hydr oxy érh m(?éarhé ?%%?%&%ﬁé?l%%%ﬁp ?lcgll'@gl(ygg%%%%g@"éda?gqlgdlhg(gmggéé%allk#fvi VO
hydr ol ysabb£C,§alker, atyh es@ail(Cfy)alkyl 00RAUREYIO C; fdyeloalkyapaofdl)y sabstith@ed rd i n
any preceding claim wherein Y is NR2R3; or a pharmaceutically acceptable

salt or ZHQDRGrialkylhidred §sagmberedeyshc aersaleard mopo-snd Ai-watind datvasives he

formula (1 | Ai i n..any-~o0 0 ' el is OR3; or a
phar naceﬁ}e%egglﬁﬁago@&gg%? fagihgms(gl'pgl(])(?’f’ gﬂ'! a@ﬁ%‘f)\%%(&ﬁgg?rgﬁg@éb‘}agk ¥ster thereof.
6. A comppyadxpiC,t eyl yand (e, ()alkyh he@tRiyeTo] hkteroaolyld; galkgl, Bg1,cl ai m wher ei n
mis 1 and R4 1s chlorine; or a pharmaceutically acceptable salt or an

i n-vivo Byclkyl§Edn vheseinb is Aet en?), CsguyclpalkylSEIm dimharedt bihd k¥aZhul a (1) as

clainmed | di |.ai ' ' | ;

phar macetol LRy REEbE e e etronnsf S BRGH 815 2-EPe e beaSRYF eof
8.Acorr§fw3@ fis hh i j f _cl ai 1to7
wherein [ sgg% IEte)l}togcr){)za)E %Jé@kﬂgoo)gg;?ﬁgdry n?‘n?dléedlﬂ?? gg?/(l)?ngrczca’epf ag: rens sal toor an

e, or
in-vivo GYHEHYBAR )CQ(ﬁRerlpheﬂébOR , &R IWIpEORR o CHhEOR nul a (1) as

031 0730ei (SRR S bos R RO, IR R R R, 20
phar macegy,0al0R’; acceptabl e salt or an in-vivo hydrol ysable ester thereof.
5 10. A conpound of the fornmula (1) as clained in claim1, which is any one

of: 5 -chi oROs 2? , RN\ g B chroindgpandemtlypselectefidraam hydrogen, Giadkyldoptionally
S- ol or oo (I 2R 4 et s honyl ) D) 485 Rk Beepo 2 ¥
2R") - 1- [ (E=en0lB (95 aketly), RYARRTCT AaikyH bR RoplibhalAeBstdutdlby-¢itY gogpsndol e- 2
- 15 selected from nitro, halo, hydroxy and cyano); or
R’ and R'? together with the nitrogen to which they are attached, and/or R” and R'
together with the nitrogen to which they are attached, form a 4- to 6-membered ring where the
ring is optionally substituted on carbon by 1 or 2 substituents independently selected from
oxo, hydroxy, carboxy, halo, nitro, cyano, carbonyl and C;_salkoxy; or the ring may be
20 optionally substituted on two adjacent carbons by —O-CH,-O- to form a cyclic acetal wherein
one or both of the hydrogens of the -O-CH,-O- group may be replaced by a methyl;
R" is selected from halo, trihalomethyl, and C;.4alkoxy;

or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.

25 3. A compound of formula (1) as claimed in claim 1 or claim 2, wherein:
R? and R’ are independently selected from hydrogen, C,_4alkyl [optionally substituted by 1 or
2 R® groups], -COR® and ~SOyR® (wherein b is 0, 1 or 2);
R¥is independently selected from hydrogen, hydroxy, C.salkoxy, C.4alkoxyC;_salkyl,
Ci.4alkyl, amino(C;.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
30 Cj.salkyl, hydroxy(C;.g)alkyl, dihydroxy(C;.4)alkyl, -CO,C;.4alkyl, phenyl and aryl(C;.
s)alkyl], Ca4alkenyl, C;54cycloalkyl (optionally substituted by -C(O)OC,_4alkyl), 5- and 6-
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C,.4)alkyl,

trihalo(C;.4)alkyl, hydroxy(Ci-s)alkyl, dihydroxy(C;.4)alkyl, cyano(Cj.s)alkyl, furyl (optionally



10 carboxam de; 5-chloro-N- 1 (1 R 2R)-1-[(3-nethoxypropanoyl)am noj
-2,3-di hydro-1 Hinden-2-yl } -1 H indol e-2-carboxam de;

N-[(1R 2Ryob3f0amet yl am no) - 2, 3- di hydr o- 1H i nden- 2-yl ] - 5- clricaraBokioessadol e- 2-
car boxam de;

5-chl oro- N—[(lR 2R) - 1- (tert-butoxycarbgpyl am noacet am do) - 2, 3-di hydro-1Hin

o 2 i AL P8BS, b s ot o Lo

i nden- 2- E’hi)tr&gr@h;bs() frﬁorphollrhd fg9l(€1.Jalkar (Whesdin fudel is Bipfionally substituted on carbon
(1R 2R) - [(2 car banoyl acetyléam’ nﬂ] 2, 3-di hydr o- 1H-i nden- 2-yl
}-5-chl Olp)o aHd mérozgrogggr)gb;@am( eq)alk (Nyb{:rem thlenyl is optionally substituted on carbon

20 e DAt RS s

boXam

(1R 2K - gyrl yh)(éthﬂh? Vkétﬁﬂ}'dl@ yramﬁ Hoky-ghtexhfdtothieiBian3, yétrélwaidtmaml e- 2-
car boxam de;: or o- (1R 2R) - 1-

[ 3d hydr oRfiengl ((omx@lmabbwnbatwpq by épvaa@wqps apleeted frompnio dhalg¢yana, ydrery and

i nden- 2-yl) ndol e- 2=

( 1R62R) P VIS, RiR RS ey ebstring) G aHS(OY: S0P 5.4 A ndten- 2
-yl - 52 , CHkScRIagH(©)¢- (Q%MBE@ 0l6; or') JarylS(O),- (wherein b is0, 1 or 2)

(1R, 2R) 1-[ (am noacety zlam no] - 2, 3-di hydro- 1H.i nden- 2-yl
}-5- i chaerersadhe avintios i 662 GBLCHORRBCOH RIS SHOK’, - 85

B e

1-[ (hyd %a P 8- I 1H i ndol e- 2-
L v oo TS i o 115 1l

I O-
[(2 hydr oxyetRyll?x nﬁ? “harid) R ianoindepsmyently sehected)from Bydipgand Coalky! (pptinneHy 2- y |

[ (2. hycir DRI ek RN Py o LEatly i PRenyT Gy e by L o

1H-i ndem grdabl sehétrd G o i o, q]arobaY@fawm e@aﬁ&zy of Qpnhﬁ{aéé%t@@ ﬂccelﬁtable salt
[ (3- hydroXypi peridin-1-yl)acetyl] am no 3-di hydro-1 H-| nden-2-yl)- 10

1 H i hilobreandneayblydralysabtbessted thséadr o- N- ( ( 1R 2R)-1-]j
[ (3- hydroxypyrrolidin-1-yl)acetyl]am no) -2, 3-di hydro-1H i nden-2-
4. A compound of the formula (1) as claimed in any preceding claim, wherein Y is

NR’R?; or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.

20 5. A compound of the formula (1) as claimed in any one of claims 1 to 3, wherein Y is

OR?; or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.

6. A compound of the formula (1) as claimed in any preceding claim wherein mis 1 and

R* is chlorine; or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.
25

7. A compound of the formula (1) as claimed in any preceding claim wherein A is

phenylene; or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.

8. A compound of the formula (1) as claimed in any one of claims 1 to 7 wherein A is

30 heteroarylene; or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.

9. A compound of the formula (1) as claimed in any preceding claim, which is a

compound of formula (1A):



yl)-1Hi ndol e- 2-car boxam de; N[ (1R 2R)-1-({

[ bi s(2-hydroxyet hyl)am no]acetyl } am no)-2, 3-di hydro-1H i nden-2-yl]-5-
chl oro- |IwH-0B0daBe- 2- car box am de; 15 N-{ PCT/GB03/00883

1-[ (am noacetyl ) am no] - 2, 3-di hydr o- 1H i nden- 2-yl

}-5-chl oro-1Hi ndol e- 2- car boxam de;  Ngy.

1-[ ((3S) - 3-am no- 3- car boxypr opanoyl ) agi no] - 2¢ 3-di hydr o- 1Hi nden-2-yl }-5-
chl or oi ndol e- 2- car boxam de; 5-chloro-fN ((1R 2R -1- |

[ (chl oronet hyl ) sul fonyl] amino } i e i nden-2-yl)-1 H

i ndol e- 2- car boxam de; 20 5-c (1-& [ of(@net hyl ) sul fonyl ] am no
}-2, 3-di hydro- 1H i nden-2-yl) e- 2- am de; 5-chloro-N1

1- [ (cyanonet hyl ) am no] - 2, Gyl ro-1H i nden- 2- yI }-1H i ndol e- 2- car boxani de;
5-chl oro- N-{

(IR 2R -1-[(1H-tetrazol - 5-yl met hyl ) am @@))- 2, 3- di hydro- 1Hi nden-2-yl }-1H

i ndol e- 2- car boxam de; 25 N-{

(1R, 2R) - a-4 plrrmacasscalysceentah}e yalhomas]in i kydeglpyaglelgster theaenfp. y |

}-5-chloro-1 Hindol e- 2-carboxam de;

N[ (1R 2R)-1-(carboxynet hyl am no) - 2, 3-di hydr o- 1H-i nden- 2-yl ] - 5- chl or oi ndol e

- 2- cag bpxam geonpoutd éflthe formula (1) as clalmed in claim 1, which is an one of:
S, 2S)-1-[acetyl (2-t hi enyl net hyl ) am no] - 2, 3-di hydro 1H i nden-2-yl }

- 5- chl or &<chlgro- ZdNr@dUﬂéller@an-Boﬂmmyoy ole;

Chior o risniorgRe gﬁb&%#@é‘e&%ﬁ@ %{3@%}2’@6’3 BYs-2 FQG%‘?‘P%S%S) 1-

{ N acetydbdkahddd;et hoxycar bonyl) cycl oprop-1 ylmethyl] amno } -2, 3-dihydro-
| H inden-2-yl]- 5- chl or oi ndol e- 2- car boxam de; N1 (1R 2R)-1-

[ N- acet yN-{NLRE RS0 l@earhoR anétioming) Zﬁcﬁlh)pdjpdﬂkmdﬂmdesd} 2-cplorgindgje-2-

chl orgj ndo] e- 2-.car boxam de; 5 N-{

(1R 2 iar%%agn %ar boxynet hyl ) ani no] - 2, 3- di hydr o- 1H i nden- 2-yI

} - 5- chl o5 @hRAQNe (2R, 2851 DEX aEt Ry plipadoyl -2,3-dihydro-1H-inden-2-yl}-1H-
(1R 2R) - 1-[ Acet yi-( a?ﬁJE\{gx oxoeghy?)ogr%arrrllgiol I(jlblh;?drolriﬁnl n%gn 2-yl

}-5-chl omdetbl-%—carh@cdrrede car boxam de;

(1R ZR) %ﬁ&ﬁg&tg% Cg{ ég@yyﬁ%gzﬁ @égnnsty -%-) ﬁloro ?}-I mdgle-(}— Ql)rllgjorxg 1(“ I nden

-2- y| -
5-chloro-N-[(1R,2R)-1-(tert-butoxycarbonylaminoacetamido)-2,3-dihydro-1H-inden-2-yl]-1H-

15 indole-2-carboxamide;
N-((1R,2R)-1-{[3-( tert-butoxycarbonylamino)-4-oxopentanoyl]Jamino }-2,3-dihydro-1H-
inden-2-yl)-5-chloro-1H-indole-2-carboxamide;
N-{(1R,2R)-1-[(2-carbamoylacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloroindole-2-
carboxamide;

20 N-{(1R,2R)-1-[(2-carboxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloroindole-2-
carboxamide;
5-chloro-N-{(1R,2R)-1-[(hydroxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-indole-2-
carboxamide;
2-chloro-N-((1R,2R)-1-{ [3-hydroxy-2-(hydroxymethyl)propanoyl]amino}-2,3-dihydro-1H-

25 inden-2-yl)-1H-indole-2-carboxamide;
N-{(1R,2R)-1-[((3R)-3-amino-3-carbamoylpropanoyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-
chloroindole-2-carboxamide;
N-{(1R,2R)-1-[(aminoacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-indole-2-

carboxamide;



5-chloro-N-[ (1R 2R) - 1- (2, 5-di oxonor phol i n-4-yl)-2,3-di hydro-1 Hinden-2-yl]
-1 Hindol e-2- carboxam de; 5-chloro-N((1 R 2R)-1- {

[ (2R) - 2, 3woidpdexypropyl] am no } -2, 3-di hydro- 1H i nden- 2CTIGB03/0b883

i ndol e- 2- car boxam de; 15 or a pharmaceutically acceptable salt or an
in-vivo hydrol ysable ester thereof. 1l.gsA pharnmaceutical conposition which

CorD 28 RO RRIS P U o e LR34 gt T

cl ai nm8 lcdroxkhidld) association with a pharmaceuticall y-accept abI e d| I uent or

carrier. 20 12. A conpound of the fornula har maceutical |y
accept abP-ehlog-{v- Hr[(h%@l%ety}i%mﬂ*géa@hédr@slt rﬂdﬁh@r)ég LH-gdolet%i ned in any

one of cé hm; 1 to 10, for use in a nethod of treatnent of a warm bl ooded
ani mal sUCAREL %n by therapy. 25 13. A conpound of the fornula (1), or a

phar mag esichioad-vy[(BR, Qﬂmqpﬂ(@hwoky&nyly(ﬂrewymnumwegh yasiRbp2 8sdikydrbhéreof , as
clainmed in any one of clains 1t 0, for use as a nedicanent. 14. A
conpoundindén-2tydl- Hdﬂmmgﬂ(cm)boxmnc& phar maceutically acceptable salt or

10, 'tor AeHORENE AR TALEE St Bl SR B o AR R £ B L

resi st angg.indenElyQNBI-hdoRyPeirbedmidgaem a,  hyper gl ucagonaem a, cardi ac
i schaem a or obeSity in a warntbl ooded ani mal such as man. WD 03/ 074484

PCT/ GBOB$-@D®88N (§:4 2&51 -{T@ehydsexypiper dinohplenstyl lsminale2 B olibidrer 1 ftndens?-yh)-
phar mer&i.c é ta | e salt or in- vivo hydrol ysable ester thereof, as
cl ai E 'hcér @f Pms 1 to 10, in the manufacture of arredlcarrent

for use 5Jah1bP&M(r(ﬁ1atzmami{[@thyuymp?naacﬁmtﬁﬁacetygﬁmiﬂorp -2 EhSHANER-indenHr ome

X, hyperinsulinaem a, hyperglucagonaem a, cardi ac i schaem a or obesity in
a war m bylpdteaddsledh¢aradxagudh as man. 16. The use of a compound of the

eoter ¢ ottt RSB EPRAREE P IRy i ETarR N atviieR o iR T st r e

of a medjeRMENindoR- 2jé§§,ok£}mrdge treatnment of type 2 diabetes in a

war m bl ooded ani mal such as 10 man. 17. A process for the preparation of a

conpolf dVeffl - Kammoheetyl faming]- 4 B-alihydb- il H-ioden-2ryl} -5-chilore hHpndeledscartlymamides s :

reacti ngN?{q—[?&iSsj-39Jmi¥19-%-cfar ror)wlpr%pgnc)yl)ammo] 2,3-dihydro-1H-inden-2-yl}-5-
chloroindole-2-carboxamide;
5-chloro-N-((1R,2R)-1-{[(chloromethyl)sulfonyl]amino}-2,3-dihydro-1H-inden-2-yl)-1H-
indole-2-carboxamide;

20 5-chloro-N-(1-{[(trifluoromethyl)sulfonyl]amino}-2,3-dihydro-1H-inden-2-yl)-1H-indole-2-
carboxamide;
5-chloro-N-{1-[(cyanomethyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-indole-2-carboxamide;
5-chloro-N-{(1R,2R)-1-[(1 H-tetrazol-5-ylmethyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-
indole-2-carboxamide;

25 N-{(1R,2R)-1-[(2-amino-2-oxoethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-indole-
2-carboxamide;
N-[(1R,2R)-1-(carboxymethylamino)-2,3-dihydro-1H-inden-2-yl]-5-chloroindole-2-
carboxamide;

N-{(18,25)-1-[acetyl(2-thienylmethyl)amino]-2,3-dihydro- 1 H-inden-2-yl }-5-chloro-1H-

30 indole-2-carboxamide;

N-{(18,25)-1-[N-acetyl-N-(carboxymethyl)amino]-2,3-dihydro-1 H-inden-2-yl }-5-

chloroindole-2-carboxamide;



(RA)ymNOH 15 H (2) or an activated derivative thereof; with an am ne of

formula (3): Y NH2 A (RL)n )r (3) 20 and thereafter if necessary: i)
converti nyoaspoupound of the fornmula (1) into anot her conmpomraBoeogsBe
formula (1); i) renoving any protecting groups; iii) formng a
pharmaceutically acceptable salt or in_ggvo hydrolysable ester.

N-[(18,25)-1-{ N-acetyl-N-[2-(ethoxycarbonyl)cycloprop-1ylmethylJamino }-2,3-dihydro- 1 H-
inden-2-yl]-5-chloroindole-2-carboxamide;
N-{(1R,2R)-1-[N-acetyl-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-
chloroindole-2-carboxamide;
5 N-{(1R,2R)-1-[bis-(carbox ymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloroindole-2-

carboxamide;
N-{(1R,2R)-1-[ Acetyl(2-amino-2-oxoethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro-1H-
indole-2-carboxamide;
N-{(1R,2R)-1-[N-(2-acetoxyacetyl)-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-

10 chloroindole-2-carboxamide;
5-chloro-N-[(1R,2R)-1-(2,5-dioxomorpholin-4-yl)-2,3-dihydro-1H-inden-2-yl]-1 H-indole-2-
carboxamide;
5-chloro-N-((1R,2R)-1-{[(2R)-2,3-dihydroxypropyl]amino }-2,3-dihydro-1H-inden-2-yl)-1H-
indole-2-carboxamide;

15 or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.

11. A pharmaceutical composition which comprises a compound of the formula (1), or a
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof, as claimed in any one
of claims 1 to 10 in association with a pharmaceutically-acceptable diluent or carrier.

20
12. A compound of the formula (1), or a pharmaceutically acceptable salt or in-vivo
hydrolysable ester thereof, as claimed in any one of claims 1 to 10, for use in a method of

treatment of a warm-blooded animal such as man by therapy.

25 13. A compound of the formula (1), or a pharmaceutically acceptable salt or in-vivo

hydrolysable ester thereof, as claimed in any one of claims 1 to 10, for use as a medicament.

14. A compound of the formula (1), or a pharmaceutically acceptable salt or in-vivo
hydrolysable ester thereof, as claimed in any one of claims 1 to 10, for use as a medicament in
30 the treatment of type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia,

hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal such as man.
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15. The use of a compound of the formula (1), or a pharmaceutically acceptable salt or in-
vivo hydrolysable ester thereof, as claimed in any one of claims 1 to 10, in the manufacture of
a medicament for use in the treatment of type 2 diabetes, insulin resistance, syndrome X,
hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded

animal such as man.

16.  The use of a compound of the formula (1), or a pharmaceutically acceptable salt or in-
vivo hydrolysable ester thereof, as claimed in any one of claims 1 to 10, in the manufacture of
a medicament for use in the treatment of type 2 diabetes in a warm-blooded animal such as

man.

17. A process for the preparation of a compound of formula (1) as claimed in claim 1,

which process comprises:

reacting an acid of the formula (2):

0O
” OH

2
or an activated derivative thereof; with an amine of formula (3):
Y
NH2 (R1)n
O
3)

and thereafter if necessary:
i) converting a compound of the formula (1) into another compound of the formula (1);
il) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.



