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non-diabetic range and since raised FPG (and glycHbA 1c) 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).
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Li ver gl ycogen phosphorylase a activity is elevated in diabetic aninal
nodel s including the db/db nouse and the fa/fa rat (Aiston S et al (2000).
Di abet al ogi a 43, 589-597). WO 03/074484 PCT/ GB03/00883 -2 Inhibition of
hepatic gl ryytg:logen %hosphor ylase with chloroindole inhibitors (CP91149 and
cP320626) NER"HYE&H*shown to reduce both gl ucagon sti nul atf&d/0WeBEENol ysi s
and glucose output in hepatocytes (Hoover et al (1998) J Med Chem 41, '
2934-8; Martin et al (1998) PNAS 95, 1#76-8 1). Additionally, plasnma
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gl ycogen ghessumput astepatobytdsi (Hoover Bayy (1998Y0Ned Ehamn 43,12934-8hdaninteealt i al

utility of n re there is elevated circul ating | evel 5 of

o ucagon B4 PuaSSS IDsdS i Srp e bt carcertiionis Tl et ay
3401, hepatlaed ﬁiaﬂﬁé?,&fb/dvﬂnﬁléb/oﬁ%ﬂc@fbi]&ﬁihé'treﬂin@ﬁt@itlﬁthé&%éﬁpé@ldg.o| lowing a

gl ucagon chal | ege were reduced significantly (Shiota. et al, (1997), AmJ

Physi ol , 273: St@E8)n copprioysciogs Witk glucagon phaieagedn therpbseppeandipreserpgdfit | on
possess gl g5y E@@hla S MoVl =Y J Vb l?egg dingl.y..are
expect ed ta“o&ge (IJCB S Iﬁih%éhgég}ngg%?t&g%{) 3’3%“2*‘“ I)%ita ettcglg?lq#lﬂ[u iS%Ch
r esi st anc egems/whire thereXs eleygtet dirgslatinglee nofgluchggye ngin bbotedlypa d and Aypear di ac 15
i schaerni a.and obesi t arthicylarly type 2 diabetes. According to on e
nopect of BRECHILERRES 2 BREK STl bepal € BlyFof oBBR SR an A AR B bR nut
(1): Y 10 foHeding\a AluCdgon Bhallehgelwdre Pduced Gighiffdantly (Bhietatst Bl, (1997), AmABHy¥ibENe or
heteroarylene; nis 0, 1 or 2; 25 mis 0, 1 or2;

273: E868).

The heterocyclic amides of the present invention possess glycogen phosphorylase
inhibitory activity and accordingly are expected to be of use in the treatment of type 2
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):
o Y
@ (1)
o N (RY),
NH H (),
20 (R
(1)
wherein:

A is phenylene or heteroarylene;
nis 0, 1 or 2;

25 mis0,10r2;
R' is independently selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl,
N-C,_salkylcarbamoyl, N,N-(C4alkyl);carbamoyl, sulphamoyl, N-C;_4alkylsulphamoyl,
N,N-(C,.4alkyl)zsulphamoyl, -S(O)sC.4alkyl (Wherein b is 0,1,0r 2), Ci4alkyl, Cy.4alkenyl,



R is independently selected fromhalo, nitro, cyano, hydroxy, carboxy,
carbanoyl, N-Cl-4al kyl carbanmoyl, NN (d 4al kyl) 2car banoyl, sul phanoyl,

N- C 4al kyl sul phamoyl, N, N-(C . 4al kyl) 2sul phanoyl, -S(O) bC, -4al kyl
(wherein b is 0, 1,or 2), Cl.4alkyl, C2.4al kenyl, WO 03/074484

PCT/ GB03/ 00¥R@%3/074484 co_ 43| kynyl , Cl4al koxy, Cl-4al kanoy! , PETGBI 8%y | oxy,
hydr oxyd . 4al kyl , fluoronethyl, difluoronethyl, trifluoronethyl,
trifluoronmethoxy; or, when n is 2, the-#wo Rl groups, together with the
car bon at dPmalkynyl Gieallipnye G:142bkagoydsQ sallanoglonndy ifaikpth, Huaromethyl, nenber ed
ring, opti I al i gatons 5 i ndependently sel ected
fromO0, S é%rﬁetgﬁghglgﬁogﬁ%’mg{%uéfon%&Eh§93%’sti tuted by one or two nethyl
groups; Rébr,jwhenmdepaheant R growlspopetistr fiwithnhdvacbongeoms dial 1, whidhtthey, arey ano,

hydr oxy, fluogromethyl, difluoronethyl, trifluoronethy trifl uoronethoxy,

Doy Py T 2 459 R yIomogBE HAEIOBHYTALY COBHREE |k MEEORORS! oy g

Cl - 4al ka1 Gydepenkendy defectled%nQ% ﬁmdmemﬁ@oﬁtidnﬁllﬂbérgfsﬁgitﬁﬁwdQy&'re_cﬁl’t‘\% HH(R4)m
an

is a substituent on carbon ( enr is 2 (thereby formng a six
menber ed rietlp) grawps;isame group is a substituent on carbon 15 (2) or on

carbon (3)g4;:V:.i EJB\B% ; 3 j sel ected
from hy((:Ir L%é%’,nldﬂ{/ roxg)/’%l%:%%% Bw&%ﬁﬁl"ﬁ‘é’h%@f‘g Hyglgﬁgmw&ﬁ&l’
C3- 7Cycl oalifludronfesinyl; toiflabiomethyh sriflubrerreethony toarbbxy carbamgyly Ciuplkgl, CoypdRenyl,

cyano(d . .4)al kyl tero | yi ryl, Cl-4alkyl [optionally substituted
by | or Z%QIM&]‘QEQWE&“‘%W"? ObR8 (wherein b is 0, 1 or 2) and groups

of the {ermyl ae2;Bnénd B': -(CH2)t R ";Z--( )UOCHO0O 0, (OHy OH O
when ris 1 the group
O
S N—
H
NH

(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, Cy.salkoxy, Cy.salkanoyl,
carbamoyl, Cs scycloalkyl (optionally substituted with 1 or 2 hydroxy groups), cyano(C,.
s)alkyl, heterocyclyl, aryl, Ci4alkyl [optionally substituted by 1 or 2 R? groups], -COR®,
20 -SO,R® (wherein bis 0, 1 or 2) and
groups of the formulae B and B’:

(CH,),
IS\_—( )u OH 0
o KN
(OH), u OH
o]
(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



(B) (13') whereinyis Oor 1, t is O, 1, 2 or 3 and uis 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 NR 2 R 3 nay
forma 4 to 7 nenbered saturated, partially saturated or unsaturated ring,
optional |y ¥OMYM¥ng 1, 2 or 3 additional heteroatons i FGS{BRNEEI y
selected fromN, 0 and S, wherein any -CH2- may optionally be replaced by
-C(=0) -, and any Nor S atommay optiehkally be oxidised to forman N oxide
or SO or S@rejs NRFRmesyfenn b ¢¢o § memberedbaturated, paftiall satinad jos unsptuiatadaingy

bstituted.b bst t nd f ,
O T aal kyl OPHRS st 2 b5 Aiohed reEE R bspEn R ey g ey Y5
R8 is i nd@mé@mtdn?' -GHl- wy%@tléﬁaqsrwwaraeaﬂw ~G0Y-0a60d, anEN- S deoth may

C2- 4al kenyl Cl4a koxy ano( Cl4) al kg am no( Cl - 4) al kyl &opt ional ly
subst i t ut eptiesrlbe pygised meﬂNzox'dg’pa Peor SO sf@PeaeSWcamluan Hhgzgin theyy dr oxy

hyd | b d
hron 0 ey y Aahiitn, ARG llcon ot

hydr oxy ( CICi4yliyIkiidroxyi Gyadtkexy ¢d C14;)ﬂé:y1§gﬂ>)p- Grherpin RénGs dlor 24| koxy,
Cl. 4al koxyCl. 4akky I|c acetal s
and nono- and g{‘l(s L‘%ﬁqe‘f%g{d)ggr%,c\%a |vyg%¥%gr?%@ggyé Hﬁe(tﬁ ‘rgl(l)cgr}'

f} hgt er ocydrlyhlkﬁi}ifgyahwcr)ﬁlplllﬁi’ﬁtﬂo(fahbayltyl I[opﬁbrllahlg;ai)lﬂsytct:medgmtn&ﬁrmefi{ \tvoth 1 or 2
roxy groups, - r.- - 4a . Cl -

qy 4al Ky?ﬁ?ﬁ’ﬁ sel?‘\fﬁﬁf‘?—i‘i‘ﬁ lfygquro% g&%}"(é “{)g&@(ﬁ&?'%ﬁ’f)gél 3,{181 (wherein b

is O, 1103"-C©);,C|4§ﬂ(¥l], %Qﬂ'uﬂmghﬂgﬂ is)a1¢(€ galk}l eihalaac. 4)al163"! Qﬁms( .»mk?ﬁl,o) b-

(wherein b is O enz wherein

Cl4al kyl S(homory() srikyh dl(hwirene(pna)el ylsCeml Pxxﬁuzl)mxy- ﬂq alléoesv@ alkgly =N OH) NH2,

N- .aal kyl, 20
0 ey e 0% SRR oA B
- C( O) NHSO2tebofdaryIkhedtgrocyclyHEnRROGyClyRE) (k). [5Gk ye|oalkgiCplowRIly sUbBUpERWORN-  and
- COOR9, M CH2COOR9, - CH20COR9, - CH2CH(CO2R9) OH, -CH2C(O) NROR O,
-(CH2) , CH( Mﬁ@ul’s(v\herel nwis 11l 2 or 3),

- (CH2) , GH(d\Ralkyl@r (C¥0YBE,_ R C,. (ammdsﬁlm4myls(cbb- Bviieidd is0,2r®, . k9', RO
and R Oare i nde{)endent ly selected fromh drogen hydroxY Cl. 4al kyl
(opt i onal §-seYARaikyIS(@qy (WherginBiis 9, Jor 2 aryl ¥ A(whersir b 1s831 9ty oal kyI

e e IS PIOLE Bt 4 DL @h Oy ) o
-C(=0 O C|C14;|1&ylS§Q)F(Cm)alkyl (wherein ¢ is 0, 1 or 2), -N(OH)CHO, -C(=N-OH)NH,,
-C(=N-OH)NHC,_ salkyl, -C(=N-OH)N(C;.4alkyl),, -C(=N-OH)NHC;.scycloalkyl,

20 -C(=N-OH)N(Cs.cycloalkyl),, -COCOOR?, -C(O)NR’)R'?), -NHC(O)R?,
-C(O)NHSO(C).salkyl), -NHSO.R®, R*)R')NSO,-, -COCH,0R!, (RH)(R')N- and
-COOR’, -CH,0R’, -CH,COOR’ , -CH,0COR?’, -CH,CH(CO,R*)OH, ~CH,C(O)NR’R"°,
-(CH2),CH(NR®R')CO,R? (wherein w is 1, 2 ot 3), -(CH,) CHINR’R')COMNRR!?)
(whereinwis 1,2 or 3);

25 R®,R”, R'® and R'” are independently selected from hydrogen, hydroxy, Ci.4alkyl
(optionally substituted by 1 or 2 R"3), C.qalkenyl, C3.scycloalkyl (optionally substituted by 1
or 2 hydroxy groups), cyano(C.4)alkyl, trihaloalkyl, aryl, heterocyclyl, heterocyclyl(C,.4alkyl),
-C(=0)O(C,.4)alkyl; or

R’ and R'° together with the nitrogen to which they are attached, and/or R® and R'"¥

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;.salkoxy and heterocyclyl; or the ring



RO and R10 together with the nitrogen to which they are attached, and/or
R9' and R10' 30 together with the nitrogen to which they are attached,
forma 4- to 6-nenbered ling where the ring is optionally substituted on
carbon by 1 or 2 substituents independently selected from oxo, hydroxy,
carboxy, ha¥@%/H#8#o, cyano, carbonyl, Cl-4al koxy and he?@%@)ﬂ%’@“ﬂ% or the
ring WO 03/074484 PCT/ GB03/00883 -5 may be optionally substituted on two
adj acent carbons by -0-CH2-0- to form a5Scyclic acetal wherein one or both
of the hydnggerptiodally b@su(m@l@ t@o agamupcarlwyls be-0&[H:z@et foyn acydiclagdtal R 13

is selecte r.om hal o al.omet 4a| kox endent |y
sol oot ed PSR G B8 of e HUREER O e O hrGs BbF Y b FShtaded . RN

phar maceut i cal Ip? @@aamdaﬂ%rﬂhslaj thhﬂbmahg d{dlm4§1h@;(yeof I n anot her aspect,

the present inveption provides a conp Y 0 (2) (1) N~

A (R), 6~ N [ Hsgndepgndently SS’(BCtE‘iﬁrom\M@Péﬁ"nCH@“iyb aﬁ%é@?@@%l
heteroarencﬁ&?hamf&céuﬁcﬁly cﬂaﬁ%(fr ot OQI}F]U h&éofz 15 wherein R is

i ndepen ectedfr nitro, cyano, hydroxy, anino,
car boxy, carbanmoyl, N . 4al kyI car bar noyl , NN- (C . 4al kyl ) 2car banoyl ,

P ol DAY AR RN PRBB 3 S

Cl. 4al kanoyl oxy, N-(C -4al kyI am no, N, N-(Cl-4al kyl)2am no,

hydr oxyC, - 4al kyl , fluoronethyl, difluoromethyl, trifluoronethyl, 20
trlfluororrethoxy, Cl1. 4al koxy and R '6 of the formula A" or A": -(CH2)p f~
()$ O @ A0
TN (R"),
NH ()
(R
10 1
wherein:

A is phenylene or heteroarylene;
nis 0, 1 or2;
mis 0, 1 or 2;

15 wherein R’ is independently selected from hydrogen, halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, N-C)_4alkylcarbamoyl, N,N-(C,.4alkyl),carbamoyl, sulphamoyl,
N-C).qalkylsulphamoyl, N,N-(C,4alkyl),sulphamoyl, sulfino, sulfo, C,4alkyl, C;.salkenyl,
Cz.salkynyl, C;4alkoxy, Cj4alkanoyl, C;.salkanoyloxy, N-(C;.4alkyl)amino,
N,N-(Cy4alkyl);amino, hydroxyCi.4alkyl, fluoromethyl, difluoromethyl, trifluoromethyl,

20 trifluoromethoxy, C;.salkoxy and |

R'is of the formula A’ or A”:

0 (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;



(OH)x 0 (A) -CH2CH OH) (CH,).C®2H (A") wherein x is Oor 1, pis 0, 1, 2
or 3 and s is | 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 hydrogen, halo, nitro, cyano,
hydroxy, afV@®07484, hoxy carbamoyl, NG -4al kyl car banoy PCT(GB0p/p98s3

- 4al kyl ) 2car banoyl , sul phanoyl, N-Cl -4al kyl sul phanoyl

NN- (Cl - 4al kyl ) 2Sul phanmoyl , sul fino, SU-60, Cl.4al kyl, C2-4al kenyl,
C2- 4al kynywheredh RA islirdppgnde@lyiselertad frpim hydiogem hrlanaitrb.sygno, hydreny, N&%hyl ) am no,

5 NJV-(Cl-4al kyl 1L N0y, A1y - 4al kvl ~ r I .1 por onmet hyl ,
trifluor oﬁgf%§%,°&i’§%\°ﬂtyiqlf%iéﬂégn%%%oggﬁﬁ#Cl“%aikwﬁgrg{ﬁg&géh%ﬂ%éﬁ% P is 1 the
group 0 MNCilzdikyisubphainbByll) MN-¢C, 3alkyl psilpHaregl, suifing aulfg € (alkyl ACydalibreh, r i s 2
(thereby formn six menbered ring) the sa 10 group is a substituent
on car bon 22‘5‘"%‘%1%1~4@§?’B’0ﬁ?4(3§33,“0¥1' £‘s4all‘wlq?§y'§s' 891'4?'6%5%““?% 2 and R 3 are

| ndependseny Wcs AR, &inb, 1y BRoRYCL QSN flubt¥MERHY difiebrothdthlyl, krif( QRInhedA ani

substi t ut eth;(y %{%SBZ hydl?oxyy(gl?oﬁgls provi dZd t hat vvhlgn there are 2 hydroxy
groups t hetiflapremetipxy;substi tuents on the same carbon), C5-7CYC oal kyl
(optional |l y L it 2 15 hydroxy groups provided that when
there are 2° El‘yig?o%wé‘rg’gﬂ}gé tﬁ%‘g'?éire not substituents on the sane carbon),
cyano(Cl -4)al kyl, 4-but&holidyl, 5-pentanolidyl,

1- oxot et r ahydr ot hi opyr a H; |, 1, 1-di oxotetrahydrothiopyranyl,

t et rahydr ot hi opyr a f Pwp~onet hyl car bonyl, difl uoronet hyl car bonyl ,

,, ®h.4al kyl [substituted by | or 2 R8 groups

ere are 2 R 8 groups they are not substituents on the

(provided tha

sanme carb . 0 COR 8, -SOR (wherein b is 0, 1 or 2) and groups of the
formulae B and B : -(CH2)t "K--( ), 0_1~ (OHy 0 (B) - CH2CH(OH) (CH2) . CC2H
(B") is a substituent on carbon (2) and when r is 2 (thereby forming a six membered ring) the same

10 group is a substituent on carbon (2) or on carbon (3);
Y is -NR’R® or -OR?;
R? and R? are independently selected from hydrogen, hydroxy, 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.;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’:
—(CH,),

O ®) -CH,CH(OH)(CH,).CO.H (B’)
whereinyisQorl, tis0, 1,2 or3 and uis 1 or 2; provided that the hydroxy group is not a
substituent on the ring carbon adjacent to the ring oxygen);
{wherein R® is independently selected from hydrogen, hydroxy, C;4alkoxyC).salkoxy,
25 hydroxyC,.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



whereiny is Oor 1, t is O, 1, 2 or 3 and uis 1 or 2; provided that the
hydroxy group is not a substituent on the ring carbon adjacent to the ring
oxygen); (wherein R8 is independently selected from hydrogen, hydroxy,

Cl - 4al koxyd -4al koxy, 25 hydroxyCl . 4al koxy,

2, 2-di met hyY@ 834484 oxol an-4-yl, heterocyclyl. (optional | VIRt ed on
carbon or nitrogen by 1 or 2 groups selected from hydrogen, nitro, halo,
cyano, hydroxy and WO 03/ 074484 PCT/ G803/ 00883 -7 Cl.4al kyl),

( het er ocy dTshik@),(Hesdrrgpicly ) ealleil (whenein thetheterpsyalylys optionadjn Siubﬁ@.lltﬁj/ons ubsti t ut ed

ol o. -y a8 ooR gt PESERTPor 2 Ru elbiiiiord oGl bt Ml UARE IS B 0 |
é I g 2 quESI ﬁl‘;elkyle,dnﬂ apriomdllyrsabstinaddhy hmoups?ﬁdﬁtmgyomngroglﬂdgy% ) P
ani no( C?/- W&Z"W *‘gwhﬂg‘? H@%ﬁ%‘t"a bl?&%f?@f"i’g(éymggﬁl 3‘&”@ &@%ﬁy ’
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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,
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R"R')NSO,-, -COCH,0R", RIMHRHN-;
30 wherein R'! and R'? are as defined above] };

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
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bri dgehead at ogBa pigtirmbdegticallpgcceprable sdliw ipiipehydidipabRe csteinpedsly be
heteroatons Therefore., for exanple, the definition of Y NA (R‘)n H 14,
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hydroxy substituents on the alkyl or cygloal kyl group, or one hydr oxy
substituent and a second substituent |inked by a heteroatom (for exanple
al koxy), then these two substituenis @ elflot _substituents on the sane
carbon atom of the al kyl or cycloa I 15Ft anot her aspect, the

I nvention relates to conmpounds of f 3 as( greinabove defined or to
a pharmaceutically acceptable salt. |In‘another aspect, the invention

rel ates 10 GAERALRLSeRnlRE Bibomplckds iSsiiigfugnabove  def i ned or to a
pro-drug thereof. SUI t abl e exanpl es of pro- drugs of corrpounds of formula

(1)

m

<_ (z)/l” < (2)
N_(F) (R)n Q’ RY), N I}'(Ron

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 substituént 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.
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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



20 are in-vivo hydrol ysabl e esters of conpounds of forrmula (1). Therefore
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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



25 acceptable salts of the invention may, for exanple, include acid
addition salts of the conpounds of fornmula (1) as herei nbefore defined
which are sufficiently basic to formsuch salts. Such acid addition salts
i nclude for_exanple salts with inorganic or organic acids affordin

phar maceut i@M¥474484cept abl e ani ons such as with hydr ogen PGA{GR§#e0883
(especially hydrochloric or hydrobrom c acid of which hydrochloric acid is
particularly preferred) or with 30 sul gBuric or phosphoric acid, or with
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salts with inorganic or oOrganic bases include for exanple an alkali netal
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may be administered jn the formof a prq-drug which. is_.braoken down in the
o or  APBErSsEE lefh o Gopave e Bhysaladit PRRmATENE PR AU LG | ay be
used t o1@!doffipodtid AndBAPHESOFRE! WM TheGatenBEtMpdun P EenEaRCOaitaRE broupbof i [ e of the
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sui t abl e gPbtigreat whigh grntberdgayatisehip dormeaprodyug.dBxamples; of Pep-dryes igelpdeainpr odr ug.

Exanpl es %&{,fafofﬂysyag sle byﬂ&nhcgaal-uvafmne i*ﬂVéH’ti% éﬁgglkatﬁmg&waﬁ%g;ce@aae ggeund of

the invention or a pharnaceutl y-accept ab there arious forns
of prodrughkeredfre known in the art, for exanples see: 15 a) Design of

Prodrugs, edit b . Bun ard El sevi er 85 nd_Met hods in
Enzymol ogy. - Vol i SimAEIRRE Sre kbl B i, ASRPERY e i’ Acaden ¢
Press, 198)); Dejighoflensidagskdiedd byH BubMih@n(BisesieD)d983)apddethodeihi t ed by
Krogsgaard- Larsen and H Bundgaard, Chapter 5 "Design and Application of
Pr odr uga~ EBYIOBS IR daed 30096 paieay K igdery of b GACHeTEC pitabata,  Advanced
Drug Delivgry Reydx@ek ogDm%'lﬁé%iéé:hg@ﬁHeld?}ne'ﬁh c&ﬂ:ﬁ%@@ﬁé&&aeﬁalﬁlscn angour nal of
Phar maceut i cal Sciences, 77, 2 (1988); and e) N Kakeya, et al., Chem
Phar m Bul |H. B3mdgagal Cham@4) “Design and Application of Prodrugs”, by H. Bundgaard p. 113-191

(1991);

20 ¢) 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, fof 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 C;.salkoxymethyl
esters for example methoxymethyl, C,.salkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl] esters, C3.scycloalkoxycarbonyloxyC.salkyl esters for example

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

this invention.



An in vivo hydrol ysable ester of a conpound of fornula (1) containing
carboxy or 25 hydroxy group is, for exanple. A pharnaceutically acceptable
ester which i.s cleaved in the human or aninmal body to produce the parent
acid or alcohol. Suitable pharmaceutically acceptable esters for carboxy
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applies to other generic terms, for example “C;.4alkenyl” includes vinyl, allyl and 1-propenyl

and “Cy.4alkynyl” includes ethynyl, 1-propynyl and 2-propynyl.
The term “hydroxyC,.4alkyl” 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-
hydroxypropy! and an analogous convention applies to terms such as hydroxybutyl. The term
“dihydroxyCi.salkyl” includes dihydroxyethyl, dihydroxypropyl, dihydroxyisopropyl and
dihydroxybutyl. The term “dihydroxypropyl” includes 1,2-dihydroxypropyl and 1,3-
30 dihydroxypropyl. An analogous convention applies to terms such as dihydroxyisopropyl and
dihydroxybutyl.



and "C2. 4al kynyl " includes ethynyl, I-propynyl and 2-propynyl. The term
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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 “Cjiscycloalkyl” include “Cs.scycloalkyl”, cyclopropyl, cyclobutyl and
cyclooctyl, Examples of “Cs.scycloalkyl” 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)”, “Cy.4alkylS(O). (wherein c is 0
to 2)”, “C.4alkylS(O)4 (wherein d is 0 to 2)”, “C,.4alkylS(O), (wherein e is 0 to 2)”, and
“C).4alkylS(O); (wherein f is 0 to 2)” independently include methylthio, ethylthio, propylthio,



cycl ohexyl. The term "am noCl -4al kyl " i ncl udes arni nonmet hyl, am noet hyl,
am nopropyl, 25 am noi sopropyl and am nobutyl. The term "wni noet hyl"

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

| - am nopr o% 2-am nopropyl and 3- arni nopropyl and an anal ogous
convention ¥PP484¢ o terms such as ani noethyl “and ani nEGHIGRII08E t er m
"sul f 0" neans HOS02-. The term "sul fino" neans HO2S 30 Exanpl es of

" -4al kyl S(Ob (wherein b is 0,1 or 2)13; "d-4alkyl S(OC (whereinc is 0
to 2)", " (metmmwl’@()@)edlaom@h@im PUJPh@SﬂPhiOﬂZI)?ESyL'Cﬂllaﬂmullpbib 0, (wherein e
is 0 to 2) ' ereinf is 0 to 2)" independently

i ncl ude ?Rx“ﬁ?*ﬁlph"“ 1?%‘?‘?‘%&#‘%?‘ prop thi o, WD 03/ 074484 PCT/ GBO3/ 00883 - 13
met hanesul phi n)Examﬁlbmfri@sJédyphalﬂtyﬂS(O)gmmﬂeblid Qhon3)l" jnchuels ¢iclopropylthio,

et hanesul ph r.oQ hqn ropanesu ony].. Exanples O
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cycl obut yl sul phi nyl, % sul pho ent

cycl opent yl sul samples of3 ﬁaﬂ?&%ﬂ @éermrw i§ Qllpﬁaﬁyncludembmﬂthés phsnylsulpling( O) b
(wherein ) Exal P

phenyl sul P“SH%PS‘”EXQ‘;“ Fes %@%%ﬁ%&fg@?@ lbm e"ﬁggn ]b&%g %h{fﬁé bc“%f'ﬁ‘m’ cul de
benzyl t hi cbenzy:lwtfim'l mdlbhhzyjdulfam Breanpj¢sani[ hmr9¢yclyl§(@im&vbsremfb is 0,1 or 2)"
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i m daz Olwllﬁﬁﬂaﬁﬂpljﬂhlfonpb{ pyﬁnﬂlny}thfbhp)@lmnmylsuﬂngn pytifiidinyRMIfonyl, piperidylthio,

pyrim dinyl sul fon pi peridyl sul finyl and
pi peri dy| Ripergnisyle }(1“ P%‘&‘g%‘f‘ 4a| koxyCl - 4al koxy" are met hoxynet hoxy,

et hoxymet hoxy, pxghpreXyeid) aikoxda Bk Poary flethBxYmetkesy BhGSmieih
"hydr oxyC, - 4al k(’)‘xyp@are h%rog?yg? hoxg and y%?eol?ﬁropoxy I(E)i((}z,arrpl es of

" hydr oxy predsaysthoxayraad Imﬂ!plﬂ}‘qg)()}w Bpamples of “hydgoxyCyynlkopixgre hydoxyethoxy and

3- hydr oxy S n 2 or 3"
ar oups. 1 ¢ DERRrp RS CEE AR 87 RSB LY HR PrGBRBRET 2 ERlgrofny
substltlﬁermdmgdmgyprbmmgn fromone of the specified groups or the
substituents b n chos fromtwo or re of ecifie roups. An

‘ t p
et ogous cony TGP PraGREhS ShsBbrel Bom S LS a” Brun h %5 5% 4 oups
and "I or uhderd@odih@UAS defifigbPinOai&! Wl substifuefits Baihgl EiRds@fifrom@dné bfetht ¥pesiditd!r at ed

or unsaturated, optionally substituted
groups or the substituents being chosen from two or more of the specified groups. An
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.



monocyclic ring containing 5 to 7 atons of which 1, 2, 3 or 4 ring atons
are chosen from nitrogen, sul phur or oxygen, which may, unless otherw se
speci fied, be carbon or nitrogen |inked, wherein a -CH2- group can
optionally be replaced by a -C(OQ-and a ring sul phur atom 25 may be

opti onal | y‘wpws@a to formthe S-oxide(s). Exanples andPSEHGEAHPESY al ues of
the term "heterocyclyl" are norpholino, norpholinyl, piperidino,

pi peridyl, pyridyl, pyranyl, pyrrolyl,-14 m dazol yl, t hi azol yl, thienyl,

di oxol anyl, t hiSaiabdy @!'heteroqyclplsiismonphiblino, motphbhirryd, pigbiridinb, piperidalz pirydy],

e o eyt g1 WER R Wamedol RS SA lB R '
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1, 1- di oxot et r ahydr ot hi opyra yl, pyrim pyrazi nyl, pyridazi n]é
pyr azol yl ,3»hgiesspiperidipyl, pydmidyh Bﬂﬂlnylmyaﬁ%%wnwplyl pyragpligyl, ispxazplyl -

4- oxot hi I 085(99(! z | [ Q44484
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pi peri di nd,2, ﬁpmmm pyrl dyI pyr anyl, pyrrolyl, ir n| dazol yI t hi azol yI :
| azol yl,

t hi enyl, thiadiazol eraz 0 zol i.di

tetrazolyl, F?’SY?“X““H% PG li)%ﬁz?l f tl]:ig‘y S'Iazc%r 1 zﬁod eyr’aZ| nyl ,

3, 5-di oxapétmbnylj Itm;dyl tmydlam)d.)ﬂyndthﬁdazﬁlyrl furplyt‘meihgz myﬂh.ohm{ pmmidyl,,

pyrazolinyl, ]S yl,, 2- oxo rrolidyl,

4- oxot hi ai’éfﬁzw ffﬁiﬁvl’ YT 8(%'3’3’0?‘39’!1"1’6’1 - oxadi azol y], and

1,2, 4- oppdi aZOBMitabl&‘é{ﬂMﬁﬂ's&lﬁhh{uﬁms Ret-géteroyyelyrt as ds&tuﬁéﬁ@?&' ){hbally saturated

1, 3, 4- oxadi azolg 2, 4-oxadi azolyl, tetrazolyl, thi zo%t t hi adi azol y],
PKY,:

pyrid.yl, ringiage 8|oyﬁ ‘subsifugnts 1r1dnpe@ﬁ§qtl,y s#mtfefhﬁpmﬁélo GHRRG, Crpyd Lyl |

ri dazin i e optional
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are 1, 2 OhetSrosydbd? as asanirated orcpapialiylsavrhted sieg eretic2liof 3 mbsﬂuad:rms mdg{mmtemly

) Burt néPea miflolz,pilpior Gith BVdtary. eyl Sl el meuien, Ly at ed or

part I alisy rﬁaﬁyl{um@daﬁdlﬂghﬂﬁlﬂfoﬁyl 2 or 3 substituents independently selected
fromfluoro, chloro, cyano, égrox nmet hyl ., ethyl, nethoxy, nethylthio, 15
mat hyl sul fi nyl H’r‘l‘ﬂ’lmﬁ?ﬂéﬂﬁbﬂ 0if fOTSG‘F‘?rSNCB”l o%?taﬂé‘ﬁ%ﬂt“féta%ﬂt‘g tEdnt & ¥ or

"het er ocyc‘shwmueﬁt% il iaER j&%ﬁ&t@&ifrfwﬁﬁgloaéﬁn& itéo, nind, hydrS! CLARYE &

I ndependent|y sel ect ed m hal o, cyano,” nitro, am no, hydroxy. ' 4a al kyl,
G - 4al koxgikox C4@I1W(QOIGMJGI€W’¢HS @i horb'l)ilg-(Cn, 4atl<ybammp and\- (Cl-4a]lkyl)an-ii-no

11 N RO B MR LR,
i ndeperﬂllenmkzyurmﬂ eing &d 1f 2 on3 §ubstituents intdpendently s@eme,d 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 phenyl 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, Cj_salkoxy, Ci.4alkylS(O),



nitro, am no, nethylan-iino, dinethylantino, hydroxy, nethyl, ethyl,

nmet hoxy, nethylthio, nethylsulfinyl. and nethylsul fonyl. Exanpl es of
"(heterocyclyl)C.4a] kyl" are norpholinonmethyl, norpholinethyl,
nnrpholinylnethyl nmor phol i nyl et hyl , pi peridi nonet hyl, piperidinoethyl,
pi peri dyl neYQ$F07H885 i beri dyl et hyl, i mi dazol yl met hyl, i FCA4RIP/ONSEY hy| |
oxazol yl met hyl , oxazolylethyl, 1,3,4 oxadi azolyl net hyl,

1, 2, 4- oxadi azol yl met hyl , 1, 2, 4- oxadi azélSyl et hyl , pyri dyl nmet hyl,

pyri dyl et Hyhereintrig Onkor3)] N-(€ryalklybarhinb and NIN-@hydlkylpaminb, Fattler ewitableet hyl |
pyrazi nyl met.hyl, razinyl ef,hyl I per azj nyl et hyl ~and. pj.perazi.nyl et hyl .
Exampl o8 Pt prsobtipRE fYerdh Haups B flct P b ot ipncbafe o rgions
Exanpl es  Gfuorca eibfol-tyaftd, ality, amindl MegRmo, dipletiyRiniyd, hydrapy) ntHylyethlyy | and
napht hyl et hyl . Suitabl e optional substituents for "aryl"™ groups are 1, 2 or

3 subst i t UB§thaxy; metbyBierdnathysulfuy] andregthylswfenral o, cyano, nitro, anmino,

hydr oxy,s CL. 4ak : o7 RGTAGB03/ 00883
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di radi cal of . a, heteroar roup. A heteroaryl group is an aryl, nonocyclic
ring cont aqyﬁfl??ﬂ’y%“&?y?oéke&%égﬁ%l%‘?ia&ﬁ}“ﬂ’le‘?; 3 or 4ring atons are chosen

from njg r ogen SufiatidsptionSsuHBRS forms@raatyd grodps, e RRAREVIE Bindd Qe 1, 2
oxazol yl ene, oxadi azol&}l ene, p%rl dyl ene,” pyrimdinyl ene, in-~idazolyl ene,

triazol yl €@ subséityents indgpendentlysoleetod Foméale, Cyaye. initepz pRipoehydroxyy € rglkyl ene,

t hi enyl eng~a Iam@s ' Ne'¢k | s for heteroaryl
groups, uﬁﬁlé@go%%?w se(oé"e | ﬁﬂgfc?,a[pig?’ep%i)2ﬁ?%'rﬁ§p§%§??"?C?Jent s i ndependently
?: el ecit Ed] gNi)r(ghﬁlky,l)zalmamcbﬁunhértguilnblmﬁtig;nal smp)odtuen{tyfolrgeitetoamegkqup; @t.1421 koxy,

| - 4a] ky wher ei i N (,Cl -4a am np an

N (5 bRyl dtpthoe et pimoat e et B BBPS | o

1o 0 e ar g L E et oy ant nae et by e ed from
hydroxy, rREmethyIsSifepl. net hoxy, methylthio, methylsul finyl and

met hyl sul fonyl. Preferred values of A Y, RL, R4, r, rn and n are as

foll ows. Such values may be useq ﬁ/nere appropriate with any of the
definitions, clPmfereed vableeels, bR odn akdn are defollawsl Spch palvesimayde asad or

herei naft Shtiere 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.



I n one enbodi ment of the invention are provided conpounds of formula (1),
in an alternative enbodi nent are provi ded pharmaceutical |l y-acceptabl e
salts of compounds of forrmula (1), in a further alternative enbodi nent are
provi ded in-vivo hydrol ysable esters of conpounds of formula 1@9 and in a
further al P A¥YMP enbodi nent are provided 25 phar rraceutl'lcgéﬁq‘é/‘-’ 8 ept abl e
salts of in-vivo hydrol ysable esters of conpounds of fornula (1).

Particul ar exanpl es of in-vivo hydrol d&bl e esters of conpounds of the
formula (1) ar Ercferallli Ads selecsedfrom e §yrdylenpepyrigrdinylenc pyrolriencei n Y
conpri ses g, A, ai | e re those

her ei nbef o ?’é&%@gg?f g'g%g%yr“g'g%‘?"é%@@% %%JIZB gﬁ&?,ﬁbxgﬁgi %y;}%lee é;[h?egi&l@rﬁigﬁp resent

i nvention futylane. i s provi ded a conpound of fornmula (1) as 30 depicted above

wherein A is phenylene...ln anather. aspect of the inventio i.S
het er oar yl ene. If?/ﬁye(f@%‘;m& ‘%&?@b@?'ﬁ%@? thefesis M‘QP&F%BH a;)b"ﬁgf@a%el ect ed
f rom phenyposition. Mydnbitiyd editddingnt, iwhesl Ay h@é0arylie, it Hetedtoms dréhataz ol yl ene,
triazolylene, tetrazolylene oxazo!¥lene, oxadi azol yl ene, 't hienyl ene and
furyl ene. Bridzehead postionF-nks will beppprecigtedshas thegireferrsd @1eee stablebaidgebedd ni t r ogen
in a bridgeieeglis as sl Blgp- | n another enbodi ment, when A is
het eroarylene, the heteroatons are not in bridgehead positions. It wll be
appreciated that the preferred (nore staple) bridgehead position is as
shown below Y (2) (1) M-, (R¥% 01-N Q e aspect of the present
invention mis | or 2. 10 In anothe @fe invention mis 1. In
one aspect of the present invention R@G-+N ectéd from hydrogen, hal o,
cyano, hydroxy, fluoronethyl, difluoroneth and trifluoromethyl. In
anot her aspect of the invention R4 is hydr&en or halo. Preferably R4 is
selected from lfl?/gl{ oagsz&t otctn%ﬁlregenp{nvg{tig%is ]°§2Nbre preferably R4 is chloro.
In one aspect O el hVent fon n e or i )

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 nis 0 or 1.
In one aspect preferably n is 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, triflucromethyl, -S(O),C-4alkyl (wWherein b is 0, 1 or 2), C;.4alkyl and C,.
salkoxy.



In one aspect preferably nis 1. In another aspect, preferably nis 0. Wen
nis 2, and the two R groups, together with the carbon atons of A to which
they 20 are attached, forma 4 to 7 nenbered ring, optionally containing 1
or 2 heterqatons  independently selected fromO, S and N, conveniently such
aring is a8% 8 renbered ring containing two 0 atons YGTEBIAQBEE j ¢
acetal). Wien the two R groups together formsuch a cyclic acetal,
preferably it is not substituted. Most-lgreferably the two R groups

t oget her are {ImafugtheraspecoRGezelectedisom halgmitrpwesyanss peckexypfluerpaethyles ent

i nvention .1 I I ' . Cyan h onet hyl ,
di fl uor omﬁ%#@%ﬁl’ﬁ]ﬁhggrgﬁngﬁwy rggzbgleg}’{hé,%‘nkbolﬁé’. P?rnz)a*%h%%néi rrg(gg(g%bt R is
sel ect ed from I further aspesy, R \im@oalkplydr oxy, fluoronethyl, difl uoronethyl,
trifluoronethy - S(OLBC, -4al kyl erein is 0, 1 or 2), Cl.4alkyl and
Cl. 4al koxy. %@%‘5?4%&16%5#%@%@6%53‘@ XOK¥ In a further aspect Rl is
sel ecteds from hﬁé@theﬂbﬁbd&im@lﬁ@fweraﬁl%w’ Rs¥lectéd fiom niBENWIero, Methilv@k@et hyl
trifluoromethyl, -S C()%bl\/e (wherein is 0, 1 or 2), methyl and nmethoxy. In
a further BEkay@and fO-GH-@1._ 43 kyl . Preferably Rl is selected from halo and
Cl- 4al koxy. 5 In anot her enbodi nent preferably Rl is selected fromfluoro,
chloro, nethyl, ethyl, nethoxy and -0-CH2-0-. In one aspect of the

i nvent i on In oneaspecntithefirventionirgs 1 andnehegpraubthe@ayp (R4) d~N ~HH M 10 is a
substituent on carbony(2) such that an exanple of whenr is 1is: 0 YN H
A (R'), NH (R4) MIn]anot her aspect of the inventionr is 2 and when r is
2 the group S N—

H
NH
(R*)m

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

0 Y
g @ O
N
Rt
b H (RY,
(R%m
In another aspect of the invention r is 2 and when r is 2 the group
0]
= N—
H
NH
(R
is a substituent on carbon (2) such that an example of when ris 2 is:
0 Y
\ ] m
N
H Rt
NH (R)n
RY) @
15 ( m
In another aspect of the invention r is 2 and when r is 2 the group
0
BN N—
NH H

(R



ON (R4 d:~NAHHM is a substituent on carbon (2) such that an exanple
of whenr is 2is: OYN7A(2) (jai ddTHHA (R)n NH 3) 15 (R4) M

I n anot her aspect of the inventionr is 2 and when r is 2 the group 0 N
(R4) d~N ~H H M WD 03/ 074484 PCT/ GB03/00883 is a substituent on carbon (3)
such that aWO&X%AtHe of when r is 2 is: Y (2) N A (R), PCALHM8ERy
(W M2 3 In one aspect of the invention Yis -NR R 3 5 In another aspect
of the invention Yis -OR Suitable valtids for R 2 and R 3 as heterocyclyl
~are nor phadk asubstitwent ph earbory (3) syohpkat anlexample gfidenir 2 is: pyri dyl, pyranyl,
pyrrolyl, imdazolyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl,

i sothiazolidinyl, 1,3,4-triazgly], tetrazolyl, pyrrolidinyl,

t hi onor phol i no, pyrrolgnyl @

(R)s

(R

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, Cy.salkyl [optionally substituted by 1 or 2 R® groups], Cs.scycloalkyl (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, -COR® and —~SO,R? (wherein b is
0,1 or2);



honopi perazi nyl, 3,5-di oxapi peridinyl, pyrimdyl, pyrazinyl, pyridazinyl,
pyrazolyl, 10 pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-oxopyrrolidyl,

4- oxot hi azolidyl, furyl, thienyl, oxazolyl, 1,3, 4-oxadiazolyl, and

1, 2, 4- oxadi azol tetrahydr ot hi opyranyt, |- oxot etrahydr ot hi opyr anyl ,

1, 1- di oxot e¥Y9 4H %ﬁs 8t hi opyranyl . More suitable val ues for PRT ’?Bﬁ%osﬁ 3 as
heterocycl yl are pyridyl, pyrin-ddinyl and imdazolyl. 15 Further suitable
values for R2 and R 3 as heterocyclyl-18re tetrahydrothiopyranyl, |-
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I hnaependade se che al KOX
cl _42| kox;fLéTI)é i ‘%%Nﬁﬁgﬂy e{BE%&B)N- é&% cP%SéPBXy, Cl. 4al kyl , ,
am no(d . 4ygh | g Wl@ig@ﬁ ow;@nn lem@@wwmd:nmmﬂ? 1 @/R 2nd LOUPS

sel ected from al kyT, droxy(d 4)al kyl , di hydroxy(C -4)al kyl,
- 0020 - 4alGHHOCAR% | and aryI (d.4)al kyl ], C2- 4al kenyl, C3-7Cycl oal kyl

(opt1 onall " ouget Lokl Sy bbb AP LISRF GRS | ©
gl Ea lj o(d Esm»s‘mmcgd t:(y It ori 2R2PY (Eagﬁwlziﬂky]I(optio;adbmuy{tﬁltedlbﬁl kty2 hydroxy groups),

| rox (6] er oC
et or oy G0 Eyialkehilpanoic bRl pheapCoBcretlfasbattyes by  op2 sougs 2)

C3. 6CYd oaskismb&ﬁ@ﬂmd,%er WZah@c;@no)loror 2) aryl S(O)b (wherein b is O,
1 or 2), heterogyclﬁjo erein b is 0, or benzyl §(O) b-,..10

( vvher einbis t%ethewthmcwrosewmh ﬂ!?h‘!“ﬁwa‘:{‘% éﬁ‘ngrR candR'd, 1 or
- WZ%MB?%FPM&@% ® Ghith the% g?ﬂ:hec(, Rk B4QoM. mem%ng wihdre (HPORO,

20 ring is optionally substituted on carbon by 1 or 2 substituents independently selected from
oxo, hydroxy, carboxy, halo, nitro, cyano, carbony! 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;.qalkoxy.
25
In a further aspect of the invention R? and R are independently selected from
hydrogen, C;alkyl [optionally substituted by 1 or 2 R® groups], C3.,cycloalkyl (optionally
substituted with 1 or 2 hydroxy groups), -COR® and ~-SO,R® (wherein b is 0, 1 or 2);
R? is independently selected from hydrogen, hydroxy, C;.salkoxy, C;alkoxyC,.salkyl,

30 Cj.4alkoxyCi.4alkoxy, hydroxyC,.salkoxy, Ci4alkyl, amino(C,.4)alky! [optionally substituted
on nitrogen by 1 or 2 groups selected from C,_4alkyl, hydroxy(C,.s)alkyl, dihydroxy(C;.4)alkyl,
-CO,C;.4alkyl, aryl and aryl(Ci4)alkyl], Ca4alkenyl, Cs.scycloalkyl (optionally substituted by
-C(0)OC,.4alkyl), 5- and 6-membered cyclic acetals and mono- and di-methy! derivatives



-C(ONRI) (RO, -CH2CH(CO2R9) CH, -CH2CONRIR O - CH2CH(NROR O) CO2R9' and -
CH20COR9; R9, R9', R10 and R10' are independently sel ected from hydrogen,

Cl -4al kyl (optionally 15 substituted by 1 or 2 R 13) C3- 7Cycl oal kyl
(optlonall)(gsubstltut ed by 1 or 2 hydroxy groups), - 9)0 Bu 024al kenyl ,
cyano( Cl - 4% B¥74488henyi  (optional Iy substituted by | or PET(RIYMESS el ect ed
fromnitro, halo, hydroxy and cyano); or R9 and R10 toget her vmth t he
nitrogen to which they are attached, a8 or RO’ and RO together with the
ni trogen ttheredi l’caﬂn(ChégllkBlrd;hd@(l(hc}awl trihatot€ me)alkylt hydexp€alakell ri ng where the
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aspect of the Invention R 3 are |ndepen ently sel ected

hydr ogen, le?azﬁ-amdyazo{ymttaé%h 1wdwb§mmek@w Bjperidyk pyridyh tejraBydsefuryl,
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?ﬁt i Onfil(SCIy subthzl RUt RY amd Ri‘éaﬂamﬂebgnd&mlyrscmctnd fr?)m hgdnogq:rspuetﬂ(y(lj (opuonallyb )

i en - el I ona ed. on carbon
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20 ring is optionally substltuted 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
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 another aspect of the invention R? and R? are independently selected from hydrogen,
Ci.salkyl [optionally substituted by 1 or 2 R® groups], -COR® and -SOR® (wherein b is 0, 1 or
2),
R® is independently selected from hydrogen, hydroxy, C;.salkoxy, Ci.qalkoxyC;.alkyl,

30 Ci.salkyl, amino(C;.¢)alkyl {optionally substituted on nitrogen by 1 or 2 groups selected from
Ci.4alkyl, hydroxy(C,.4)alkyl, dihydroxy(C,.¢)alkyl, -CO,C,.4alkyl, phenyl and aryl(C,.
a)alkyl], Cy4alkenyl, C;.scycloalkyl (optionally substituted by -C(O)OC,.4alkyl), 5- and 6-

membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C;4)alkyl,



10 C3-6Cycloal kylS(O b- (wherein b is 0, 1 or 2), arylS(O b- (whereinbisQ

| or 2), heterocyclylS(Ob- (wherein b is 0, 1 or 2), benzyl S(O) b-
(wherein b is 0, 1 or 2), Cil-4alkylS(O C(C14)al kyl (wherein c is 0, 1 or
2), -CH2CH(NROR O CONR9'R O ), -CH20k', (RO)(RON, -COOR, -CH2COCR9,

- C( O) N( R9) (YO 0)07448€H2CH( CO2R9) OH, - CH, CONROR O, - CH, CH( RRT/QBpF$0’ and
-CH20COR ; 15 R9, R9 R10 and R O are independently sel ected from hydrogen,
Cl -4al kyl (optionally substituted by #2ler 2 R'), -C(=0 O BU, C2.4al kenyl,
cyano(Cl - 4ﬁhﬂlk(ﬂl4)a}khb hydro:(m@u)a}kgdl dilyydroxy(Gita)alkyt, egano(Cily) adkyl Fuyt @ppenalipl ect ed

fromnitro ano ther

ni trogen tBb tﬁ%”l%éd?? g’&el A t"é aﬁséﬁ'ﬂ?@?(%gmaﬁlg tﬁf%? ed g, \g’nf)ﬂgﬁﬂt h the
ni t rogen toniwbigfdpd)iayrphslmopfuiyd@) §¥ikyf @Whetein firyl iscopiionatlylsabsticited oagaitlogr € t he
20 ring is optionally substituted on carbon stlt ents

i ndependerfty yorddiitee soupsy.thirmida-afkytihgtpin @&Pﬂd%j’l’“%éfyosu stgteon cagbary,
carbonyl s dor('Z‘I nuﬁ@b‘ﬁ% 24 o;(zﬂﬁazﬁiypgetMylbﬁmdﬁBM %ﬁblﬁdﬁnﬁ%ﬁéﬂd&ﬂt ed on two

adj acent c rbons forma cyclic acetal wherein one or both
of the hycpyugyint;traifydtouwyk wr@mr@yragyloupxm@yramrot@pmm teggahydrathienyl, . R 13

| ect m,.hal h | t
| o0t Sl RBRL) s ST ES o B Gl 60 SR bty A5l O M, 257
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erein b.i , 0 ; i § inde sglecte m rogen,
hydroxy, ‘i&FY&BNY %E’%baél‘”goﬁv% s o E‘?"In é@stl Eiﬁf%ﬁ’ is G, Topal ¢ 91) al kyl
[ optiongg |ﬂéteiéb@§l§l$§@fbﬁdnlﬁﬂelﬂ blis®aen 2mclec @KJNR%RW ct@gok? om
Cl. 4al kyl l,;n(/dg oxy(Cl 014{; al i’;ﬁ? dL,hyéj(r ox¥ 104)&%%/1{% )é% 4al kyl , phenyl
ﬁ;d ?:E)(l)l)(@ EWRE{ ky)q:m (PéchC(E}Q@IR@ gwﬁyb %g@éé acetal s and :D%o-sug?\éll tuted
t hyl %2 t t ? WO 03/ 074484 PCUGB03/ 00883
- zlnfz IC Fala,o( (Callr I—R\é’/fialf’\légls anlcle egwyﬂdésen%;:mlyisyzlefte?frhmdrydvog(ﬁ:&de)llqﬂ K(gplupnally2 .
cyano(Cl - option sti nitro
GToups).  cPuyra bbb et Ry g, CY ptcAn ol RRg Rl githeginyor

gr oups) 15 mMogrolislskleated frokh i ttd hald)Bdtoxy akddyai®i n furyl is optionally
substituted on carbon by |I or 2 nitro groups), thienyl (Cl -4)al kyl (wherein
thienyl is optionally substituted on carbon 5 by I or 2 nitro groups),

1,2, 4- oxadi azolpy bne 4spict, JROLYR anafﬁlul@ﬁﬁrbfém aRd fh'é%kﬂcgism!l'cete@fr&ﬁrhbt@b@c clyl
pyridyl, tetrahydrofuryl, tetrahydrop lizran 1- oxo-t etrahydrot hi opyranyl

tetr ahydr cnfihetaracyclylChaliy)). (@wtvmmilyl o5 B s ihetgroeyrly ynd heserooyclt(@ups
sel ect ed f45f1)(9?) ry stefegted H@'Jn%xaonﬁ,nRB,4-“9&1%}91,61%4-0xad1azoly1, tetrazolyl, thiazoyl,
20 thiadiazolyl, pyridyl, imidazolyl, furyl, thienyl, morpholine, 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,.salkyl, C,.4alkoxy and
30 Ci.salkylS(O)p (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-(Ci4alkyl)amino and N,N-(C;.4alkyl);amino, and/or wherein any heterocyclic ring is



Cl. 4al kyl), pyrazinyl, piperazinyl, 4-nmethylpiperazino, C.4alkylS(O) b-
(wherein b is 0, 1 or 2), C3-6Cycloal ky] S(O b- (wherein b is 0, 1 or 2),
aryIS(O)b (vvherein bis 0, 1 or 2), 10 heterocyclyl S(Ob- (wherein b is 0,
1 or 2-CHCHHNR ROCOQNR'RO), -CHOR, (R)O(RON, -COOR9, -CH COOR,
(O N(R9) (B 8074484y p oyl c02R9) OH, - CHROONRIR O, - CH2CH( rﬁﬁ@ﬁ”@}qu? and
--CH20COR9; R , R9', R' and R O are independently sel ected from hydrogen,
Cl4al kyl (optionally substituted by I -23r 2 hydroxy groups), C2-4alkenyl,

and pheny|opfioply enidiseq sushiskat at-GHecgroyp is replaced By 2-GfPpapdorsiingsulpiur stam
nitro, hal, Q?f‘ Fﬁ&;tg m@mgsc ﬂ#g% In one aspect, one of RO and R10 is
te
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pyrazinyl et hyl e tgyl and plpera2|nyleth . wherein the
heterocylic ri ﬁafoqbiebﬁt §uﬁ“s"’c‘} fou} memBsreding aig Bemasling. 28om by 1, 2 or 3

subst i t uenfkohidEHBRRS Bifetid f I d L-4al Kyl |
Cl - 4al koxy arcl)d qglo P al kmﬁsi()%ﬁ%gf(ﬂ\)/’\}nggg%&r:ﬁ QFSF%QHI%LH%QM ?l%rxzm and

addi ti onaltllﬂymﬂméﬂl"%e heterocyclyl. ring is a heteroaryl ring, further

suitable optio t. o,

N (d 4al kyl )am™n aw ?%Et-oﬁ%’?in&f@%lgﬁn?ﬁg&&[ g?}or}u%d%rg&?nm j:me het erocyclic
ring i SIWW@W@WW-WbWI cydddmethyl, mebfoyneﬂ)ylldzlrbmyi such that a
-CH2- group,is replace /or a ring. sul phur ato i s oxidised
to formt ﬁgrngy&?tg‘efaar?o"y?%thg%g%’cz a‘if?’ roagipylagelyly VIH}?W 2 is sel ected
f rom hydr egstibxy@es, ﬁet]ﬂfxy&l;pfn@!ylkXdetox;dc@tyﬁ nfe'@l‘l’ahék@ffo@ﬂi Réifororfdthyldiffohyly €Nt i on,
Yis NR2R3and NR2R 3 fornms a nbered 5 saturated, partlally

sat ur at ed tdiuierasthy]pufoay, F‘PW@OI‘WF*UFF&T"PW‘c@ﬁt‘@ﬂ?ﬁ"nlgthle"ylzafb@n)@, addi t i onal
het t
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optional Iy be “repl aced d an
oxi di se¥ t\baliydearhamoeyh\Nedinittephenylcarbamoyl, 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)cyclopropyl]methyl, 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,



SO or S02 group respectively, and wherein the ring is optionally
substituted by I or 2 substituents independently selected from hal o,

cyano, Cl-4al kyl, hydroxy, C-4alkoxy and 10 d . 4al kyl S(Ob,- (wherein b is
O, 1 or 2). Suitable values for NR2 R3 as a 4 to 7 nenbered ring are
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N- et hyl - N- ( 2- hyds@.ﬂythhyl ) am noacetyl, thi enyI met hyl, 30 tetrazol yl net hyl,

(2 et hoxy o b e R RYHIE Y b Mo MBS b dyioacet Y
aspect 1f (iiﬂll&)rd)rﬂétﬂﬁlmﬂﬁox&rﬁthyﬁ nigthoRy; t- SMe f- som&;&bzmmd (Whén n is 2)
di hydr oxyi 50%9 é‘r"bbl 2- di hydr oxypropyl, cyanonethyl,

trifluororfegt nyl, WO 03/ 074484 PCT/ GB03/ 00883 -23 carboxyacetyl,
car boxynet hyl, raceéyd; met hanesul fonyl, | -amino- 1 -carboxyethyl carbonyl,
arni noacetyl, 1 -am o; | - gar boxypropanoyl chl oroacetyl, hydroxyacetyl,

N- met hyl - N- _hydfrl@x RyoraPRiinoacet yl, N benzy] N- hydr oxyet hyl ani noacet yl ,
oyt e CROSRE LR oy BSOSl YR PEBEA s
t et raza2y Iblyﬂtdl)ZIR gt@.lpbh Cagytlaakyl {optioaahzabuigltedwhly ll 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 -SOpR® (wherein b is 0, 1 or 2);
R® is independently selected from hydrogen, hydroxy, C,salkoxy, Ci4alkoxyC, 4alkyl,
Ci.4alkoxyC,.4alkoxy, hydroxyC;.salkoxy, C.salkyl, , amino(C,.4)alky! [optionally substituted
30 on nitrogen by 1 or 2 groups selected from C,4alkyl, hydroxy(C,.4)alkyl, dihydroxy(C,.4)alkyl,
-C0O,C.salkyl, aryl and aryl(C,.4)alkyl], Ca.salkenyl, C3.scycloalkyl (optionally substituted by
-C(0)OC,4alkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives
thereof, halo(C;.4)alkyl, dihalo(Ci.4)alkyl, trihalo(C;4)alkyl, hydroxy(C.)alkyl,



met hoxyacetyl, net hoxypropanoyl, acetoxyacetyl,
[ 2- (et hoxycar bonyl )cycl opropyl ] nmethyl, (1- am no- |
- car bonyl am no) et hyI carbonyl, N-(tert-butoxycarbonyl)anm noacetyl and N
(am nocar bon(hs) gt ert - but oxycar bonyl ) am noacetyl. 10 A ]?r eferred cl ass
of compound"@&B#8¢he fornula (1) wherein; A is phenyl eRET/GBO8E 1 or 2
R1 is independently selected from hal o, cyano, nitro, hydroxy, nethyl,
fluoromethyl, 15 difluoronethyl, trifi2doronethyl, nethoxy, -SMe, -SOWw,
- S02Me  andjhyfxing(C; g)aikyl, 2yano@aisJalkyt heeiooycyyl, hetaracydlyldh adkylyaryls - NR R or

-OR; R a are inde ent] y sele rom, hydr.ogen . 4al kyl
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35d|oxap|per|d ny yrim I yraziny I | i dazin I‘ g,zolyl
pyrazol i nyC(O)Nﬂb))@zdl ﬂHzcﬁ(GdeﬁHa -d'%HzCOMbRo yGHzQH(N}II R'YCOR and

oxot hi azoéf}fquO ouryl, thienyl, oxazolyl, 1,3, 4-oxadi azol yi, and

1,2, 4-oxa tetrahydrothlopyranyl I-oxotetrahydrothlopyranyl
1, 1- di oxot et rakng‘btRl”Q:w Ré%;ab;ndeﬁm&xtlyaeldctecﬁml?&ydmgaf Ci.pulkyl (optiGally or 2);

G - ol Kox BT o 3y Eo e SRR s eI TR B ePOnal Kyl |
am no( Qo 4¢addypiBd, QFJdll&Hﬁ' &van ?fankng}gﬁ (galdaauyudbma@abpy ofzgxrolugs groups
y

selected fromCl. 4a dr oxy di hydr oxy(Cl - 4) al
- C02C -4a<§k19¢tedfa@lpmltwwbala,rlw{ouauwaI or, cz 4al kenyl , C3, 7CYd oal kyl

optionally suls o 44| g{;ﬂ% i
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di hal o( d .tdgettekwith thetnithogen (cGvhidl) tilek 3 attdThett, diesng €H- W)Cankmbered M gD@lade thd 84
PCUGB03/ 00883 4 di hydr d ..4)al kyl Cl.4)alkyl , het lyl,

het er ocyc |Fg}1£(*ﬁ9?gf’{}§)8’| S“ﬁﬁ?‘}}ﬁé‘y‘g'ﬂ“‘%’ﬁ%@/%'(z @))‘C%?P“%\‘)ﬁ adﬁxiyssc%&e‘ﬁ{r%ﬁyg) Y

C3. 6CYc] kb yHyotd) b:arbbsem\w fiitrb, dysncpcaraorgraﬂ)c, 4allt6)w of &k Bing maBg ein b is O,
1 or 2), heteroc cI%/ISOb- vvhereln benz | S(O) b- (wherein

b is 0, 1 opHomailysubstituiedion|twp egigeent %ytwmkw —Q\ﬂ’fbr%l I f)enn 3 crflw foeta! wz'frem
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;
mis 1 or2;
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 or2;

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;4alkyl [optionally substituted

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



5 CH2ZCHINROR O COONR9' R O ), -CH20R, (RO)(R O N, -COOR9, -CH2COOR9,
-C(ONRI) (RO, -CHCH(CO2R9) OH, -CH2CONK9R', -CH2CH(NROR O) CO, R9' and -
CH20COR9; R9, k9', R 0 and R10' are i ndependently selected from hydrogen,
Cl. 4al kyl ti onal ly substituted by 1 or 2 R 13), C34CYC oal k

(optional | (g 94448t uted by | or 2 hydroxy groups), 10 - ECT/GpeY/ 583

C24al kenyl , cyano(Cl-4)al kyl, phenyl (optionally substituted by 1 or 2
groups selected fromnitro, hal 0o, hydr8%y and cyano); or RO and R10
together with R?v‘s indepensigatly selsciath from hytiger hpdrexyt, £ krtkbxy Bickalspx y&iualkyld R10'

t th wh f

o renber el A HRle Pt e 60, B iy RGO ol Bl b oy 1 or
2 fubst i tuﬁnnﬁ)gtm%epentﬂnﬁsmemabegmd: Lz{lbﬂ) H}ﬂrdxy(ﬁuh}/ldl @xmdroaf(ﬂw)lﬂtlyl hal o,
nitro, cyano Ino oxy, ILon
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wher ei n 5 of@)et, atyD, Qkﬁf@m&)iﬁgr&gfyel% REralshad n{angi%u%r-nﬁfh?mnwepe

repl aced by a nmeth 3 is seleCted fromhalo, trihal onethyl, and

|
Cl - 4al kox%erCOﬁlhab)(éJMkYZ,, dilsado (R4 plyliyitialotfs r)aey, hudrexy(Eh-alkghar maceut i cal |y

Rpa R B R L e i T
(r)nr3 t ﬁ ! R f :g&g?ﬂdtﬁibﬁylc(epﬂdély?)smbmﬁtediori canhmnlr‘by:cloor ()Zg%tjamgx;oum),tmorfhdh;ndr ox>é I\/E
u [ iflu hox -
o, - SOIRUCEI i oy s SO sypiebiae PESaOon O3 on TG0 oty Ak

- NRZR 3100 thierPRC3.)AKF @/herefR tiedyi g éﬁl@@ﬂ?&d&ﬂtdtéﬂ SiRdaftioh lfdi'Qlfﬂtthgi‘é
G -4al kyl [o tlonalmgl substituted b or %rou ps y - SCbR8

(wher ei n B.Z%4%oxdiagol teE?ZOIXM)“BWBWhRBHOIlﬂ@V} iz 21z T %h)NB"fP’é’l
0 - 481 Koxat g BRRRYE T GO IRl R pran e SRR ot eyt
anm no( C14 patistispted]bydt ar@rgndupy selerdvest franutignd, hadm cydnoy ygleaxylapd Ci.atkyD), gr oups
o0 €1 LM i AL RN o D st ARG AI1
(opti onal oy sSuldalkiISUORA (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 bis 0, 1 or 2),
C14alkylS(0)e(C14)alkyl (wherein ¢ is 0, 1 or 2), -CH,CH(NR’R')CONR’R'?), -CH,0R”,
®R*)(R')N-, -COOR’®, -CH,COOR’ , -C(O)NR*)(R'?), -CH,CH(CO,R’)OH, -
CH,CONRR ', -CH,CH(NR’R'%)CO,R® and -CH,OCOR”;

20 R%,R%, R'" and R!? are independently selected from hydrogen, C;alkyl (optionally
substituted by 1 or 2 R'*), -C(=0)0'Bu, C;.salkenyl, cyano(C_s)alkyl, phenyl (optionally
substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano);

R'3 is selected from halo, trihaldmcthyl, and C,;4alkoxy;
misl;

25 R* is chloro;

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

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

methylenedioxy;



5-C(OO0C | .4alkyl), 5- and 6-nenbered cyclic acetal s and nono- and

di -net hyl derivatives thereof, hal o(Cl-4)al kyl, dihal o(Cl14)al kyl,

trihal o(Cl-4)al kyI hydr oxy(Cl - 4)al kyl , di hydroxy(d . 4)al kyl,

cyano(d . 4|)wall K furyl (optionally substltut ed on carbon /%ﬁl or 2 nitro
gr oups), 9&//‘1 6pt|onal |y substituted on carbon by 1 SETSBRIRWEHE groups),
nmor phol i no, furyl (Cl-4)alkyl (wherein furyl is optionally substituted on
carbon by 1 or 2 nitro groups), 10 thi€fyl (d.4)alkyl (wherein thienyl is
optionally subsiSithItZQd on carbon by | or 2 nitro groups),

1, 2, 4- oxadi azo Nileﬁj azolyl, in-~idazolyl, pyrrolidinyl, piperidyl,
pyrldyl tetrahyaro uryl, tetrahydropyranyl 1- oxo-tetrahydrot hi opyranyl,
t e]t rahygr ?t hi eRyhnd Rﬂ‘&rﬂ?nhepcﬁdmtly @d&ledtédyfrorﬁ Hﬁtﬁ'gget&mﬁdllkEMlogitlmaH?SlﬂJ@mt&lﬂ

sel ecte rom |tro droxy .an 1. 4al ky pyrazi ny

pi per azi nyV,! % r?étgFBH ﬂré&? z%/adgo et - Oiherelpy b3g ©) hor Punherein b is 0, 1 or 2),
15 C3-6Gycl oal méﬁ@b@ndeﬁegﬁ@leetea fidr Bydfbger h9&ro§9 Qa[ll(dx% koﬁy@.esnz ln b is
0, 1 or 2), heterocycl wher'ei n enzyl

(wher e| n t§3u4®| ¥, amin @)}alkyl lepuonal xsubsiitaed emnm)oawklw 1 Qrva@penswelectpé rgm 1 or

C( o N( R9) ( ,’:\@%ﬁ Q%%L 35}‘85&3%9@96%5%%?@% q‘%ﬂ‘&%ﬁ%&é@R and

- CH20COR' 4)aﬂQl]RQz4aFR@hyl RIQycdoadkyR{dptianadly isvise uerddenQ(Q) Q@1 eikyB 5-fand 63

hyd k o Xe
& 4a1 kengTEmiEgr hrtic sl AR Tmotes R AP BBy e mEeR uipt by | or
gr oups Hﬁltﬁma(t j)amyn ﬁlydfrd)% Clﬂ?dllcyl cmsdfdxycc.qmypmmacl 4Blk'|y3 fhr§l @gb@ﬁtlyrd from

hal o, trlhalonet , loro; or a

phar nmaceutshesiityted catt@éwp aplLer aaltto 59unsh tmwb(ommaav ysbaﬁqu@d@@tceqbom het ebf
Anot her prgfigg EI%G?SCj | xﬁaﬁh&i‘no%ﬂ@% 1k&§(vmérelinrrﬁ%y§]§rolﬁubr?aug $dbs Fef % ﬁral O

phenyl ene; I S”1 ndepend cte
cyano, ni tthd or Byurcowtmsmlmwlccm)lalm} (heneimthienyl d fmtlooaﬂb’rﬁsb%wﬂ;d on carbon

trifluoro t I 2.

met hyl ene o%, W%g?%%ifg‘ﬁ\’%ﬂﬁéé%ﬁﬁ@g M?%aggg'] p%ﬁd]dn pigen%}ll s NR2 R;
R 2 andlﬂ?aayadya tenghgefa@nictryhydsiperah ol -bx ewtrhtyydrovig epyranyl, wtaahy&bth{enm i onal | y
substitut e?lenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and

C\.salkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C,.4alkylS(O),- (whereinbis 0, 1 or
2), Cs.¢cycloalkylS(O),- (wherein b is 0, 1 or 2), arylS(O),- (wherein bis 0, 1 or 2),
heterocyclylS(O)y,- (wherein bis 0, 1 or 2 -CH,CHINR’R'*)CONNR’R'"), -CH,0R’,
20 RMHR)N-, -COOR®, -CH,COOR? , -C(O)NR*)(R'?), -CH,CH(CO,R®)OH, -

CH,CONR’R'’, -CH,CH(NR’R'*)CO,R” and -CH,OCOR’;

R?,R%,R' and R' are independently selected from hydrogen, C;.qalkyl (optionally
substituted by 1 or 2 hydroxy groups), C“a'lkenyl, 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,.4alkoxy;
mis 1;
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;



by 1 or 2 R 8 groups], -COR8 and -SOR8 (wherein b is 0, 1 or 2); 5R8is

i ndependently sel ected from hydrogen, hydroxy, Cl-4al koxy,

Cl - 4al koxyd . 4al kyl, Cl-4al kyl, am no(Cl-4)al kyl [opti onal |y substituted
on nitrogen by 1 or 2 groups sel ected from Cl -4alkyl drox (Cl-4)al kyl,
di hydr oxy( &O®%4tRY1 , - co2Ci - 4al kyl, phenyl and ar yI (a. CE/F H4PBY3,

C2- 4al kenyl , C3- 7Q/cl oal kyl (opti onal I é substituted by -C(O OCl -4al kyl ), 5-
and 6- merrbered cyclic acetal s and nomsi- and di -net hyl derivatives thereof,

hal o( Cl - 4) al kyR; isTulependspiiyselerted framidiplo, cyapeirmitkg; higsiroxy, anertyl, fluoromethyl,

car bon by TG ARG, méh i, $0Me, SERM: S8 hen THAT' o1"cor bon

by | or Zhetiylenedigxypups), norpholino, fury] (C I -4) al kyl (wherein fury] is
optionally substituted on carbon by |I or 2 nitro groups),
t hi enyl (Cl - 4) al Ry @wherein thienyl is optionally substituted on carbon by

1or 2mitro quymactedhoaa énmsﬂw saBdtitéd mb@hél%otxldao:domo%é%d”
pyrrolidinyl, piperid tetrahyd rofury tetrahydrop{ranyl

| - oxo- t et PSRV wr@ﬂ} mahyvrazqhe,lt mﬁqﬂpﬂirlmdam ¥y piperagiRurapd thiemerphatiay
substituteggdily | or 2 groups selected fromnitro, halo, cyano, hydroxy and
Cl - 4al kyl), pyrazinyl, piperazinyl, 4-nethylpiperazino, Cl.4alkyl S(O) b-
(wherein anachﬁbwl or 2), C3.6CYC]oal kyl S(Ob- (wherein b is 0, 1 or 2),

g;ylzsf 8—8 \é\%&iﬂfl n.. b |s Haé"fa"O‘)&%?J’)?‘{r&%‘%kﬁéﬁ%@ﬁmer einbis 0 1

- CH2COQmR9, C(O)N( R9)(R O, CHZCH(C02R9)O—| - CH2CONROR O,

- CH2CH( NA9R O)CO%#;@ 1g;)nd - CH20COR9; R9', R' and R O are independently
sel ect ed FYSHEHRrEleBe asseicqravcwy#'S(%Hte.fswwlfrg})weallsg't. tuted by 1 or 2

hydr oxy groupsx,,sﬁ%ﬂﬁeﬁg<enyl and phenyl (optionally substituted by I or 2
groups selected fromnitro, haI o, hydroxy and cyano). 25 R 13 is sel ected
fromhalo, trind#d®GAerByl, and Cl-4alkoxy; mis 1; R4 is chloro; a

pharmaceuti cal py é%?cfeg%%ﬁ’t#fseﬁeg%eﬁ fi3ln **.agb éé%a}{? fﬁm?&ﬁéﬁ??{ %ﬁ Fon{eﬂfyi eof. 30

Anot her preferre Ss of° conpoun erern’’Ais
pheny! erse difluordnsetiy], tﬂﬂmroﬂethylﬁnetﬁbiﬂmgl-mmmmaadﬁwheﬁ?xsm is

i ndependentl Bé‘ect ed from hal o, cyano, nitro, hydroxy, nmethyl,

f | uor orret H‘SFI Pt¥aor onet hyl, trifluoromethyl, methoxy, -SMe, -SOWe,

- S02Me and, (V\,hﬁn diz2is 2) nethyl enedi oxy;

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

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

R® is independently selected from hydrogen, hydroxy, C;4alkoxy, C;4alkoxyC;.salkyl,
Ci.salkyl, amino(Cy.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
Ci.salkyl, hydroxy(C4)alkyl, dihydroxy(C,.4)alkyl, -CO,C,.4alkyl, phenyl and aryl(C;.
o)alkyl], Cy4alkenyl, 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(Cy.4)alkyl, hydroxy(C,.¢)alkyl, dihydroxy(C,.4)alkyl, cyano(Ci4)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

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
Ci.qalkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C,.4alkylS(O),- (whereinbis 0, 1 or



rrislor 2, 5Yis selected fromoptionally substituted norpholino,

2, 5-di oxonor pholi no, piperidinyl, pyrrolidinyl, pyrazolyl, pyrrolyl,

i m dazol yl, piperazinyl and thionorpholinyl; Mis 1; R4 is chloro; or a
phar maceut | I ceptable salt or in vivo hydrol ysable_ester thereof. 10
Anot her prg\&g‘}ﬁ/"éﬁ‘%‘& ass of conpound is of the formula (1FCHGEPUORSS A s
phenylene; nis 0, 1 or 2; Rl is independently selected from hal o, cyano,

nitro, hydroxy, net h?/I f1 uoronet hyl, -285 (i f | uoronet hyl, trifluoronethyl,
et hoky, © 250 ycRaiiSOBOMRErng is lirsd) iS(O2y (whewhnti isBelPRy: r i | of

2. Yis : i S ted. d . 1 od1opt 4 q
substi t ut ggﬁgf/yc:ﬁ%@? g%%ﬁﬁgfm@¥oéﬁ%d@% '{wﬁé?gfraﬁé E)yi s 0, 1
or 2); R8RIR'HNepCIQRRT +OHCOCRT, A HNRARYYr-CHREH(CYR OH, - C1_4al koxy,

Cl - 4al kox lo, b b NO 3| [optionally substituted
on nit rogg:gzgéﬁ?é r’f@%ﬁgk‘gécgégbeamﬁ%ﬁ?%@@m kyl, hydroxy(Cl -4)al kyl ,
di hydrosy(C . 4R&] kY| R'-a600 RS ard tldkpendenply Gel¥dte o ﬂyd&b%&il C,. A3l foptidnall

C2- 4al kenyl , C3.7Cycl oal kyl (optionally substituted by -C(Q) QOCl-4al ﬁyl ), 5-
and 6- 25 SPhstitsddy 17 & hydroxy goups, Cenalkéryh@nd alFﬁ!fY’oKiOPﬁ‘@tanUba‘%iPieéét’ il\Bs

t her eof h%‘r&x&@elé’cléﬂ'fl‘dfﬁ mtm,trraid)ﬁ§<%§ 5nﬁ)c?AAsy;' , hydroxy(d . 4)al kyl,
di hydroxy(Cl -4)al kyl, cyano(Cl-4)alKyl, furyl (optionally substituted on

carbon by | ormdshpr?io groups), thienyl (optionally substituted on carbon
by 1 or 2 ni tf{‘)is%{&%bo&-)bror%” pholino, furyl (Cl-4)al kyl (wherein furyl is
optionally substituted on cdrbon by 1 or 2 nitro groups),

t hi eny]10Cbr 4 pladriydeuicatip aexeptable sanotlin viso bydrolgsablelegtesthixsdf. t ut ed on car bon 30
by 1 or 2 nitro groups), 1,2, 4-oxadiazolyl, tetrazolyl, imdazolyl,
pyrrolidinyl, piperidyl, pyridyl, tetrahydrofuryl, tetrahydropyranyl,

| - ox0- t et BT QkdTeriOlROY¥E comdpBhidil ¥Elhe tdHnanY) wheddigny! (optional |y
substituted by I or 2 groups selected fromnitro, halo, cyano, hydroxy and

Cl . 4al kyl ), pyAdgphepylenssi per azi nyl, 4- met hyl pi perazi no, C -4al kyl S(O) b-
(wherein b is Pio or WD 03/074484 PCT/ GB03/00883 -28 2),

C3. 6Cycl oal kyl téﬂlb (wherein bis 0, 1 or 2), arylS(Ob- (wherein b is O,
1 or 2)15 ris1;

Y is -NR’R?;

R%is hydrogen or C,4alkyl;

R? is selected from C;_4alkyl [substituted by 1 or 2 R® groups], -COR® and —-SO,R®
(wherein bis 0, 1 or 2);

20 R? is independently selected from hydrogen, hydroxy, C;.salkoxy, C4alkoxyC.qalkyl,
Cisalkyl, amino(C,4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
Ci.salkyl, hydroxy(C,4)alkyl, dihydroxy(C4)alkyl, -CO;C,4alkyl, phenyl and aryl(C,.
s)alkyl], Cj4alkenyl, C3scycloalkyl (optionally substituted by -C(O)OC, salkyl), 5- and 6-
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C,.4)alkyl,

25 trihalo(C,.4)alkyl, hydroxy(C,.4)alkyl, dihydroxy(C,.4)alkyl, cyano(C;-)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,.4alkylS(O),- (whereinbis0, 1 or
2), Ca.scycloalkylS(O)p- (wherein bis 0, 1 or 2), arylS(O),- (wherein b is 0, 1 or 2),



het erocycl y] S(O) b- (wherein b is 0, 1 or 2), -CH2CH NROR O CONR9'R O ),
-CH2ZOR9, (R9)(RON, --COOR9, -CH2COOR9, -C(ONR9) (R O,

- CH2CH( CO2R9) OH, - CH2CONROR O, -CH2CH(NR R 10 CO2R9' and - CH20COR9; 5 R9,
R9', RO and R O are independently selected from hydrogen, Cl -4al kyl
(optional | WOBMYttuted by 1 or 2 hydroxy groups), C2-4BfKERR008%nd phenyl
(optionally substituted by I or 2 groups selected fromnitro, halo,
hydroxy and cyano); mis | or 2; R4 is2@hloro or bronp; 10 or a

phar maceuhgtercyalylSEeptveistein isi0; 1 or 2 i-FHCHANRIRDGPINRIR'E),e€HePRY her eof . A

further prgf g 0 aingd, | 3 e [ erein; Ais
phenyl eng;(ﬁ )ﬁii@g’ g@r’ “.Elélm 1‘?3@%&92“@?%’ 'ﬁﬁgéﬁéﬁar)(})%\gn or C I

- 4al kyl ; RIBCONRSRI%e Tt H(NBR '©)dO,RAah& yCH{GCORY;i t ut ed by 1 or c21 R8 fent ]
roups], -COR )= erejin is 0, 1 or . 20 i.S. i ndependent
gel ecr:)t ]ed from ngﬁgoggn@;“ﬁ%%ﬁmdeﬁﬁ".g%]ly%‘ﬁi}?d %‘Pmﬁg‘iﬁ@%gﬁﬂhﬁ? fopt ?’E‘ﬁy d
G - 4al kwyl hR(H - NeorF: 1 ; i or 2
O oups. S ARty © PR3 tibxy E“f??”ﬁ?%?‘“&“ﬁ%?i‘ AR e R A
- C02Cl14al Ryeroupp piepyed froam pitrgy Ralq, dydraxyandyeyano):C2- 4al kenyl , C3- 7Cycl oal kyl

oot al o ant oot ParhEu ALy el e o o B el BRI 01001 2

trihal o(Cl-4)al kyl, hydroxy(d.4)al kyl, dihydroxy(d.4)alkyl,

cyano( Cl14) al kyl,,. furyl .(optional | substituted Q rbon by I or 2 nitro
groups), thien f_m(“beﬁ%/’feg%%fﬁlc!?s %ﬁé’ﬁ??‘t@éﬁ“&h“@ﬂ%‘&ﬁ‘%@ 1 or 2nitro
groups), norpholino, furyl(Cl4)alkyl gwhere¥n furyl is optionally .
substituted on carbon by | or 2 nitrjp grpups), thienyl (C]4)alkyl (wherein
thienyl is optionally substituted~ep” Cay-by | or 2 nitro groups),

1,2, 4- oxadi azol yi, tetrazolyl i dazoltyl i@ayl , piperidyl, 30
pyridyl, tetrahydrofuryl, ﬁg dropyranyl, I-oxo-tetrahydrothiopyranyl,

t et r ahyidr ot hi enyl , phenyl( (mptTonally substituted by 1 or 2 groups
selected fromnitro, halo, cyano, hydr(?@// and C-4al kyl), pyrazinyl,

pi perazinyl, 4-methyl pi perazino, Cl-4al’kyl S(Ob- (wherein b is 0, 1 or 2),
C3- 6Cycl oadheptirS( O) b- (wherein b is 0, 1 or 2), ary]S(Ob- (wherein b is O,

1 or 2), WD 03/074484 PCT/ GB03/ 00883 -29
A is phenylene;

nis0, 1 or2;

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

. Y is-NRR;
R? is hydrogen or C;.qalkyl;

20 R is selected from C.4alkyl [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, Cy4alkoxyC;.salkyl,
C).4alkyl, amino(C,.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
Ci.salkyl, hydroxy(C,.s)alkyl, dihydroxy(C.¢)alkyl, -CO2C,.salkyl, phenyl and aryl(C,.

25 4)alkyl], Ca4alkenyl, Ci.ocycloalkyl (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(Cy.4)alkyl, hydroxy(Ci.4)alkyl, dihydroxy(Ci.4)alkyl, cyano(Ci.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



het er ocycl yl S(O) b- (wherein b is 0, 1 or 2 -CH2CH(NROR O COQ(NR9' R"'),
-CHOR9, (RO)(RON, -COOR9, -CH2COOR9, -C(ONR9) (R O, -CH2CH(CO2R9) CH,
- CH2CONROR O, - CH2CH(NROR O) CO2R9' and - CH20COR9; R9, R9', R10 and R10' are
i ndependent|ly sel ected from hydrogen, Cl-4al kyl (optional I 5 substituted
by 1 or 2 @484 r oups), C2. 4al kenyl, and phenyl (opUBﬁi/FW’%’ﬁ??stitut ed
by 1 or 2 groups selected fromnitro, halo, hydroxy and cyano); or a

phar maceutical ly acceptable salt or im30ivo hydrol ysable ester thereof. A
furt her plbgﬂ@rﬁeiir@fe@s),d& @qutmml tetrazplylt imddeizoly hrpymol{diny), plpeddylH 1:  NH

I(E.g:p erde ?"I"%?’l tétf‘a@&?rowrt%ﬁ d{ogyra}é’yg, %)lcog eFr%hry H)tng 4n i]‘té?{ah{q;lotfl%ny s

f lSlCJ)(ZJ R/g met fgyén,yl (optiddallp subyetuled by hltclrr |2fg|r¢éxps seletddyfrom ﬂﬁbhmkq; pyanSJ\lbfdrox%Ma

- an en n | ene OoXY,; r.o en OI’
Cl- 4al kyl sza(}ksﬂ% Bmémileplée%aﬂf h@ﬁp&rﬁm Cq@%@@d&%ﬂrﬁw @

groups] .5 29@'}’6cy%‘élkyl§€bﬂ (wﬁéeél%%@ ltbr'Zi a&lS(b&or(w%Lrelms'oslbm}ependent I y

sel ected from Rydroge dr oxy

Cl1- 4al kyl hetamyo@(l&l %&) (ymc;qmw&il@n&l -CHCH Rtt)ﬁleﬂﬂbrﬁ/ )t-€ Hgféﬁ,b 1 or 2
roups sel | ! 0 Cl - 4)al kyl
9002}30 4al(§§fl@qph’e ‘%aég‘ %ﬁf{?&%ﬁ)&{@(gﬂﬁng Xé} 7cy2:| oal>/kyl
(opti onal IQHZQObngtout(HdbO]yNR gcm zﬂttnﬂk@H)QCGR9 and 6- nmenbered cyclic
acetal s and nope-_andedi er e er hal.o
trihal o(C - 4) alkyK, nlgo 8@%@% 'ﬁ%&ﬁ"ﬁv éFﬁ%&%‘@(@"gﬂ‘; QF &\%Y' (cbftony:
cyano( Qig- 4nmtiteydd. b flttfr)2| hyd@Ry gtmgbl /S mﬁcbk?& {and ph@rgl @PtiGAllp Substiited b9 o2 Nitro
e

groups), thienyl (optionally titut on _carbon by I or 2 nitro

groups), RErRdFelersd frwwt{od\al%)hwirw andyy@odi n furyl. is optionally
Cuhor ei n ¢kt S clich de bl oblc SRR T MO R ORBle oo PUBRAL O o7dsd”
PCT/ GB03/ 00883
A further preferred class of compound is of the formula (1) wherein;
15 A is heteroarylene;

nis1or2;

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 ris 1 or2;

Y is -NR?R? or -OR;

R? and R? are independently selected from hydrogen, Cy4alky! [optionally substituted
by1lor2 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 -SO,R® (Wherein bis 0, 1 or 2);

R® is independently selected from hydrogen, hydroxy, C).4alkoxy, Cy.4alkoxyC;.4alkyl,
Ci.salkoxyC,.4alkoxy, hydroxyC,.salkoxy, C4alkyl, , amino(C;i.4)alky! [optionally substituted
on nitrogen by 1 or 2 groups selected from C,_4alkyl, hydroxy(C;.s)alkyl, dihydroxy(C,.s)alkyl,



-30 by I or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imdazolyl,
pyrTolidinyl, piperidyl, pyridyl, tetrahydrofuryl, tetrahydropyranyl,

1- oxo-t etrahydrot hi opyranyl, tetrahydrothienyl, phenyl (optionally
substituted b or 2 groups selected fromnitro, halo, cyano, dr oxy and
Cl . 4al kyl ) ch%w&%s hyl , piperazinyl, 4-methyl piperazino, @%T/@W (0 b-
(wherein bis 0, 1 or 5 2), C3. GCycIoaI kyl S(O b- (wherein b is 0, 1 or 2),
aryl S(O b- (wherein b is 0, 1 or 2), héderocyclylS(Ob- (wherein b is 0, 1
or 2 - CH2cEPMNRamky) agl audsiry (il alkyl] GER@IRENY], CRoycldRIky (eptionalipomstitutedHMCOOR,

-C(O N(RO - 2 RO RO’ d

- &2%&9%@%"1%?5 andmﬁ%g_%d @cf:'_%cgoys a&?ﬁ‘%“i“?' Egg "{QN'R?g g:%dr oggz

82 ja: tyl tll(emtfllgtb%dﬁlMalfc)ﬁpdnﬁub(ﬂJa)hlkylemlﬁwt(d:];@e{lk% ngdixmwrl@um) | ect ed
al ken en 0 substitute roups sel ecte

from ni tr)élhyﬁré’lx%(cpﬂ&?l:‘%b>‘5§3 {‘Fd @ﬁ‘é{h%?wmﬁ)‘cﬂ T Pé/’g{lt“iﬂkﬂi ‘W‘gaccgpt abl e salt

or in visve, DMWIQ%CM?-aNr@r&% 0 ﬁB?f)eggécyclenlf(ﬂsw)gri]ee?cﬁr?ﬁ fsQﬂl%%@)SS of

conmpound is of" t formul a £ ) wherein teroarylene; nis | or

2; RL is PntOndaerin kislet oed), hawpeyiS0)e wuhereindiis Dol o) eagSOet hy! |
[ororet E“L?aﬂ@"gb““f"%% iSOG OB 8! 10 - S TSQE R or
- CRt . R izlc&mm%?)em( Béor')d-@HzDR ,S(RP)GR‘PN mmn’hycﬂa@@@R Cl - 4al kyl ;
subst 1t ut o ORRHIES, B cOalSol MR, iR MR Bl ool 1 ny!

pi per i dionCH,PICOR dyI pyridyl, pyranyl, pyrrol yl, imdazolyl, 25
thi azolyl, thiepyl, $1| adi azol yI pi perazi nyl , i sothiazol i di nyl
1,3, 4-triazol yR> Re® m%u mIB%PPQQCP@Nfh"}ﬂlcmdthFb‘H@F‘-‘pﬂ%lqlﬁé‘kylpiwq"aiﬂiynyI

hormpl per §3l5smﬂted tﬁﬂ 1501‘d2 1@“?@3 Elbgkﬂﬂ)ptmﬂyl p)’ smngiﬂted b)DY Bﬁhﬂﬁ‘éx’gl i p's)daz' nyI

pyrazol yl, pyrazoli nyl |soxa . 4-0x0 2- OXOpYr T
oxot hi azol -Ct50)0'Bu, Cykqlkmhi, ewyb(clmlészb plyany! (DPtB)MU!)wbdmta@d byl or &SIDUPS

I 1 di oxorterangur i BRSO RS ana CsCoRe {uher b opyr "0 1 or
2) , R8 155 indepé l@uent°luy clifet ath 6 nitfopen ywticlgmey arbmmw andldr RFahid Y,
. 4al koxydCl - 4al k CI - 4al koxyC, . 4al koxy ydr ox kox kyl,
am no(d . 49%F’1€§/W“Fé‘1ﬁ‘l"6?ﬁ§l‘ (3 wRIEHDEY P’ﬁtagﬁfhe% ofm o ?re‘?) “&Wb“r“éaﬁ
sel ected fif,@m {Piofdlyubstith¥dsPeayiorlbyd) d bksubstitddhd ymeeemé&iysém@cumbm
0xo0, 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
20 one or both of the hydrogens of the -O-CH;-O- group may be replaced by a methyl;
RY is selected from halo, trihalomethyl, and C,_4alkoxy;
mis 1 or2;
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;4alkoxy and
R'is of the formula A’ or A”:



WD 03/ 074484 PCT/ GB03/00883 -31 -C02C -4al kyl, aryl and aryl (Cl -4)al kyl],
C2- 4al kenyl, C3-7Cycl oal kyl (optionally substituted by -C(O QOCl -4al kyl),

5- and 6-nmenbered cyclic acetal s and nono- and di-nethyl derivatives

t hereof, hgl | -4)al kyl, dihalo(Cl-4)alkyl, trihalo(C -4)alkyl

hydr oxy( Cl -%sz%’?%ﬁs% di hydroxy(d . 4)al kyl, cyano(d . 4)al W&F{G@ﬁﬂ?"é?’ocycl yl,
het erocycl yl Cl -4al kyl, aryl, 5 Cl-4a]lkyl S(O b- (wherein b is 0, 1 or 2),
C3-6¢cycl oal ky] S(O b- (wherein b is 0, B2or 2), arylS(Ob- (wherein b is 0,
1 or 2), h‘é(éﬂﬂ,{;yclylS(O)b- (wherein b is 0, 1 or 2), benzyl S(Ob- (wherein
bis 0, 1 or 2) t¥4al kyl S(O JCI -4)al kyl (whereinc is 0, 1 or 2), -

CH CHINR R ()) RIRO), -CH2OR9, (R(R ON, -COOR9, -CH2COCR ,

-C(ONR9) (RO, (CO2R9) OH, - CH2CONROR O, - CH2CH(NROR O) CO2R9' and -
10 CH20COR9; R9, " 0 and 1110' are independently selected from
hydrogen, Cl-4al Kyl (optéadhally SCHSHOH)EH,)GOH 4”)2 R 13),

C3-7CYd oal kyl (optiqQnally . substituted by 1 ¢ hydr .o roups),

20 0 Bl iy s e Hnal el Pyt et s SRR oY BIOLE ¢ ut e
by 1 or 2 sgssatiRft onihé 8 Qebonl R td the ril@bdJgedlydr oxy and cyano); or 15 R9
and R10 together with the nitrogen to which they are attached, and/or R 9.

and R O togetitdrordith the nitrogen to which they are attached, forma 4-

to 6-mendered Ki. gbmﬁgr bHRe ring is optionally substituted on carbon by 1
or 2 sul;rgfs)tituenﬁfltlgI I'n epogn iSritly sel ected from oxo, hydroxy, carboxy, halo,

nitro, cyano, RAamidRidre adepeGientizisélectsd fram hydregeni mgiroxy (. katkyl Guptibmatigl | y
substitute t adj.acent carbons . -0-CH2-0- to.forma cycljc acetal
whorei n ool S ARy SRRt AR L e AR Ok Bl e e
repl aced Myt substiidaysl on thdsalt dafbofi); 08 adyeldalkyl @optivakin; substititad @ikt layk, and

Cl. 4al koxg; rn. is | or 2; R4 is hydrogen or halo; or a pharmaceutically
accept abl YKy grgpps; piovidedhatwhep thetesse & hydsexyy groups theyrare nop subsiitugnteen B cl ass

s | ndemennt Brtin DGO, Siopiai Bty (o IEREN arony,

f 1 uor onet tflyororB@hydéarbanyh, Ehaetlkyy [substitutéd byl oreR herbypsprodided thatywiendhe® i s of

the formula fis é)rgupps‘"tl:lcy are not substituents on the same carbon)], -COR?® and —~SO,R® (wherein b
is0,1o0r2);

{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,.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
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,.alkyl, C,.
salkenyl, cyclo(Cj;.g)alkyl, C,.4alkoxy, cyano(C,.4)alkyl, amino(C;.4)alkyl (optionally
substituted on nitrogen by 1 or 2 groups selected from hydrogen, C;.4alkyl, hydroxy,
hydroxy(C,.4)alkyl, dihydroxy(C,.4)alkyl, aryl and aryl(C,4)alkyl), C,.4alkylS(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;alky! (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



WD 03/ 074484 PCT/ GB03/00883 -32- -(CH2)pr: (), (OH, 00 (A)
-CHCH(OH) (CH2),,COH (A") wherein x is Oor 1, pis 0, 1, 2 or 3 and s is |
or 2; provided that the hydroxy group is not a substituent on the ling
car bon adjacent to the ring oxygen; r is |l or 2, 5yis NRR R or -OR3 R

2 and R 3 ¥RWVHEEHendent|y sel ected from hydrogen, hydr SkT(EBONOA8HY |

(optionally substituted by I or 2 hydroxy groups provided that when there
are 2 hydroxy groups they are not sub$8ttuents on the sane carbon),
C5. 7Cycl oarduph p(ocvimbd drativhen therb otei 2 hydsmty gioups theyare 2ot substitupais agrtagasepr ovi ded

t hat when ther h u t t.substit on, the 10
same car bon )(’: g ?lie 1%)%? gf)gﬁ(ol Eh lgﬁgth @yﬁug)%tltutleg %yllo}‘J fg}oﬁps {ieeldd

di fl uor onﬂtdhyhmarl’?mmdrox)t mdfcbfmbmmlh‘ﬁlﬂcszlembaméd b)CR”4aI kyl [ﬁubstl tuted by
1 or 2 R8 groups en_t here roups t re not
substituents 02 'Eq’ié ga g%‘t“ﬁ%&“} 14atkepy duryh, Pt‘@tﬂgh@}% é’Pﬁa'g “g% 0, 1 or
2) ;1 wherbhidBerbps), @ﬂ@rﬂ@%ﬁﬂﬁdﬂ)ﬁ s@&h&@efd%q chb@HbW@F@E% sly'oxy fury]

(optional 'y 15 substituted on carbon by nitro group t hi enyl

(opt i onal IMorghahiap fari(Ea-«etkycmhprsin fasyl is owonaizly ﬁuhsu@tegm@prbyn ybephuitiono,
furyl (Cl - f t Ut by |
olrJ g ﬁ]itr@%{poylhl%nwt kit QE{}I(?@%H) af%so?vﬁ%rléisn F |égr?“lcgégg9§ ?%gg{& Y
subst i t ut egoups), ¢3r4brmad1atx;ly11tctmzog'l ninidamlgt; pyrpodidinyl, p@pﬂdyixamh}@dmﬂyj'l
tetrazolyl dazo rr I, 0 er.i ahydr af ur

Lot r aydr PRGN e L SRt e sRR Ry | 20

nor phol 101 Qubsivitédby 1 orpﬁ%?{ib‘ﬂs sél@cﬂéd 261 hitso, BB Tyarol hREoAIYanll CRLalid1Qr OUps
selected fromnitro, i/ﬁagmo édrox and CL. 4al kyl), pyrazinyl,

pi per azi nyYTazlyh BiPRREIRYIE-RIYRIO)SadnliRg) (Wheren d isfh Lig8 A andcyCl o C3- g) al ky !l |
Cl. 4al koxy, cygagydR1o4hilogbh rv@mtﬂ@ﬁngbﬁﬁ‘ﬁ)téuf%‘h the3Rkd QﬁafédX?nr?lﬁQéB' tuted on

nitrogen by 1 or 2 groups se ect ed hydr ogen, ydr oxy,
hydr oxy ( Cimefybgrddyring vdiekgttie ong/is@ptichpHy kupktituted ph carhch bor ybr(nuba)temtsyl ),

F&g&?%ﬂ%tm S 8’6}’%@ é@% ?,(r&tr%)ni'@o,sg,: x Orsoc?ahhmcl

-- mzcormﬂkylamd N@F@hﬁaﬂk&mﬁ&a qarboP2§9o, CiakioRy, helokbesaigl, BlAlkandy],

' ndependent ¥, ST, e (Viean o, For 23 <y! (optionally
mis1or2;
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 or2;
R' is independently selected from hydrogen, halo, nitro, hydroxy, C,_alkyl, C;.salkoxy
25 and
R'is of the formula A’ or A™:
—(CHy),

rr( )s
\[fa(om,
(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;



substituted by 1 -or 2 hydroxy groups provided that when there are 2 hydroxy
groups they are not substituents on the sane carbon), C5-7Cycloal kyl
(optionally substituted by I or 2 hydroxy WO 03/074484 PCUGB03/00883 -33
groups prOV|ded t hat when there are 2 hydroxy groups they are not
subst it uentO 87484 same carbon), C2-4al kenyl, cyano(Cl PET4BOYPS8Hheny|
(optionally substituted by I or 2 groups selected fromnitro, halo,
hydroxy and cyano) and Cl-4al kyl substt¥uted by R 13; (wherein R 13 is
sel ected from €isHKal koxy, furyl (optionally substituted on carbon by 1 5
or 2 nitro grogps)pgﬁg;enyl (optionally substituted on carbon by I or 2
nitro groups) D ’ino, furyl(C-4)al kyl (wherein furyl is optionally
substituted ongéaﬂﬁﬁﬁgaymkhquﬂ nitro groups), thienyI(C 1 -4)al kyl
(wherein thien is optionally substituted on carbon 1 or 2 nitro
groups), 1,2, 4‘0%]6&@6&9&11 fluogameshydgaghonyl ﬂlﬂaarfmegh]vlcarﬁmlm i dinyl,

pi peridyd . ERbOHYY, 0y.salkATEBANGERBY | B R? ded that when th
1- oxo- tedtrgﬂ&gr ot ﬁﬂopyr nyIl 4at)gi[rahydrotl%ﬁl enyl ,grou%sn(gl)rovz gpt |ao‘r}1va‘lml ycrio

substi t ut e:deby groops theyprougisubsiiugats e tersame parberg], -G@ROandy#hB; (Wheeimky and
Cl1. 4al kyl )s pé/rrzzm nyl, piperazinyl, C-4alkyl S(Od(C -4)al kyl (wherein d
is 0, 1 or 9’)]) 'nd R9 and R10 can together with the nitrogen to which they
are attached f @wherdin R%as ﬁdepasadﬂndy selectddepnnhyregeh teydraxpcfuiyd (appbhabllyal |y
substituted on c rbo

2 bt t.uen ected from o0xo, dr oxy,
car boxy, FHPssituted gnqar C’H){’Frldga “‘tE‘f‘/%ﬂ‘?Ps '|t'l§J §/§W8 "h%s%t‘t"l\?d(ﬂ“fg’ of By L?F a)r(nyno
N, N- (Cl
O gl ke BRI NIIC el etet b Rl BUBEH R S cathon

is | or 2;byRtar? rgtrmgreupﬁgéhemﬂ(%a)a&yl @rhe@upm&nﬂas:@mton@bm Jupstifetedpn eashan sal t

f
8LWLSUX5V?°g“yc§r2‘*Lﬁ‘°*$fQL%& i e S b A L ST
i ndepende rtetke;hy&eﬁmyit tenlaHydmpyx’ayylr bgmqtetrhlwkim,thwpwangl tetmpablydvothienydl pmaylkyl
G -4al koxy( ptlonal?y substltuted gy ? or 5 groups se{\gélteg1 from mtro halo cyago hy?ir%x} and((s}b

15 4alkyl), pyrazinyl, piperazinyl, C4alkyl, C;4alkenyl, cyclo(Cs.g)alkyl, Cy.4alkoxy, cyano(C,.
alkyl, Cy.4alkylS(0)«(C).4)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 }-1H-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;



0 (A) -CHCH(OH) (CH2) . CX2H (A") wherein x is Oor 1, pis 0, 1, 2 or 3 and
sis 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 -34-
risl; Yis -NRR3 R2is hydrogen or Cl.4alkyl; R 3 is selected from

f1 uor omet hyYR&¥B&¥¢1 , di f1 uor omet hyl carbonyl, 5 trifl uor SEEIGRIHE88ony| |

Cl. 4al kyl [substitut ed by I or 2 R8 groups (prow ded that when there are 2
R groups they are not substituents on-3he sane carbon)], -COR8 and - SCbR8
(wher ei n IB-clilsroN-[(1R.2R)- 2—Xr,en+buvdxg¢aebqnylmirioacdtamié<p))ehﬁi-dﬁwm-ldtéindm-é-dl]=Fhfbm

hydr ogen, furyl (optionally substituted on carbon by 1 or 2 nitro
groups), tﬂﬁ“n%"x‘? %%ally substituted on carbon by I or 10 2 nitro

groups), @R2RY-1G[3- tt&%lﬁdilyczﬂ'l)@llyiﬁﬁhncﬁmb&d?anbﬁlﬂaﬁmb B2,0nfiliyaral Ay _
substituted on carbon nitro groups) ienyl (Gl -4)al kyl (wherein
t hi enyl i dnggstd- HPT§1CM¢“§¥IH§'E4°E%3 -6yb bon by | or 2 nitro groups),

1, 2, 4- 035’1(}? A% -1 [EfEﬁ%ﬁﬂgpdﬁtgl)ﬁuﬂé]zﬁ-ﬁihydﬁ 1H- mdbﬁh'}ﬁﬂ 5-cﬂbfbﬁ{dbﬂ}d

tetrahy uryl, "tetrahydr | -'oxo-t et rahydr ot’hi opyr anyl,
tetrahydrmtarhoemnldsa, phenyl (optionally substituted by |I or 2 groups

o1 por az! nyl- (&R PR GyadpPRnaPS S A Rfent 2t 3 o f! ™1
cyano(d . cafb)o&iﬂﬁ‘;dé,, CI-4aI kyl S(O, (G -4) al kyl (vvherel ncisO, 1 or 2),

and. - CrocERP AR BRI o e DN A i P Bl Ty

C - 4al kewYdartkarRid@ny! (optionally substituted by 20 nitro, halo or cyano) ]
1; or a phar maceuti cal | id? eptable salt or in vivo hydrol ysabl e ester

t her eof . 1%chierethéiR3B) ye2-{hiydrerymeshy)ppapene laminad b dihydie-15f t he

i nvention .

5-chl oro- 2‘ﬁ§eﬁ-€ﬂyﬁﬁg§%o>£§?ng%§xafmyﬁ "Ycar banmoyl ]i ndol e; 5-chloro-N (

(IR 2R) - | 1[1-({ (MtiﬂmIS[MBRbay&hﬁmﬁ-narparﬂqymwbahqyj)amnd]+3,3 -ditipdro: AHyindén-2-yHi5dol e- 2-
car boxam d ‘iﬁ(l g\’*

2R*)-|-[(2°E°é?‘B GACEPIF IS O] - 2, 3- di hydr o- | H- i nden- 2-yl ] - 5- chl or oi ndol e- 2
- car boxsnwg@aR,2R)-1-[(aminoacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-5-chloro- 1 H-indole-2-

carboxamide;
5-chloro-N-{(1S,25)-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}-1H-indole-2-

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

chloroindole-2-carboxamide;



30
5-chloro-N-I (IR 2R) -1 -[ ( 3- net hoxypr opanoyl ) am nol - 2, 3-di hydro-| H i nden- 2-yl
| -1 H indol e-2-car boxam de;
N[(IR 2R)-I- acet yl am no) - 2, 3-di hydro-1 Hi nden-2-yl ] -5-chl oro-1 Hi ndol e- 2-
car boxam d&V0 WA7#8# 074484" PCT/ GBO3/ 00883 - 35 5- chI or o- NPFE GROYPOSE3 |
- (ten- but oxycar bonyl am noacet am do) - 2, 3 d| hydro- | Hinden-2-yl]- IH
i ndol e- 2- car boxam de; (IR ZR-l-%ll'f[
tert-but oﬁy@éﬂrwn&l&%hé HehlerempiémdsutonylJaming } ré3-dihydro-14-inden-&-yDii -
i nden- 2-ylJ 016&[ 4:95 gt.i ndol e- 2- carboxam de; 5
N((IR, 2R) ‘T { amﬁyl acetyl)am no] - 2, 3-di hydro-| Hi nden- 2-
yl)-5-chl dFdhioml-N-(el {Z(mﬂmrhnuhyﬁsdﬁonyﬂ\]aﬂnno} -2,3-dihydro-1H-inden-2-yl)-1H-indole-2-
(IR 2R) -1 &&2 car boxyacetyl ) am no] - 2, 3-di hydro-| Hi nden- 2-yl ) - 5-chl or oi ndol
e-2- car bG¥RAFAUIE S chl oro- N | (IR 2R) -
1- [ (hy drsosychedé-wi- la[(l:ﬁ%m&hﬁ)ad'hmlir@dlhﬁirbﬂﬂﬁ'ﬂd&r2/ W1} - tH-tidbR 3O afbokamide;

car boxam de; 2- ch? or o- \-

(3- hydr oxy: Pl QR Rt NG sk ooty amine 2. 2dibydip hidpden 191 1E-
i nden- 2-yl g A?Rhgg@aguge carboxam de; N-f

(IR 2R) -1 - am no- 3- car banoyl propanoyl ) an~nol - 2, 3-di hydr o- I H i nden- 2

-yl 1- 5-  cIN-6i1Bi2R)H [ E-aminaiZbaxeethyldbenind] 2, Ndihydro-1H-inden-2-yl }-5-chloro-1H-indole-

(I R 2R) -1 [ (am no%cetyl ) am no] - 2, 3-di hydro-| Hi nden- 2-yl ) -5-chl oro-1 Hi ndol
-2- car bg Ogamde

5 chI or @ IN-[({ R, 2R B)carbdximiethiyintng)-2 3riihydesri Hodder 23y P5 leiidfoindotd-2-nden- 2-yl ) - | H
-indol e-2- carboxam de; 5-chl oro-N-f

1- [(hydroﬁ?’&@’éﬁ“}‘fiﬁam nol - 2 3-di hydro-I Hinden-2-yl)-1Hindol e-2- 20

car boxam ¢g S#i wz&rﬁérﬁirﬁ’éﬂ) 1}amﬁr(o] 2,3-dihydro-1H-inden-2.1}-5-chloro- LH-
[(2- hydroxy ) am no]acety am no) - 2, 3-di hydro- 1 H

i nden- 2- ylllhdollel-Il-Pﬁb@iaGH@,car boxami de;
Lo P A R BTl oo
5- chl ori3- Mshiptdindsle2Rrarbdxamidd; ( 3- hydr oxypl peridin- | -yl)acetyl] am no)
RS RGN ARG KA S L AT A
H- i nden- 2indéh)2=y1135icRIdRiRtoke- Z-2drbexamides € ;
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-1 H-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-dihydroxypropylJamino}-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:



N[(IR 2R)-1-(I[bis(2-hydroxyethyl)am no]acetyl|am no)-2, 3-di hydro-IHinden
-2-yl]-5- 30 chloro-I| Hindol e-2-car boxam de;

N-(I-[(am noacetyl)an-~no] -2, 3-di hydro-I Hitiden-2-yl)-5-chloro-| Hindol e-2
-carboxaniide; N-f

1- [ ((3S) - 3-¥HG4484 car boxypr opanoyl ) ani no] - 2, 3- di hydr o- | BCT{6HR300883) ) - 5.

chl or oi ndol e- 2- car boxar ni de; WO 03/ 074484 PCT/ GB03/00883 -36 5
-chloro-N-((IR 2R)- | - ([(chloronethyt3fsul fon yl] ami no) -2, 3-di hydro-

1H i nden- Z-ghigro-N: H Ri2Rytbi[ éhy@ron packtyRamind2, 3 Bihytitook Finde-24yl } -1 H-indole-2-

[(trifl uor onet h .Idg_sul fonyl]arnino 1-2,3-di hydro-I Hinden-2-yl)-1Hindole-2-
car boxani d&. " 555¢hl or o- N

1-[ (cyanaonet hyl)am.ngl - 2. 3-dji hydro-1.H i nden-.2- | H | e- 2- car boxam de;
(5- CL|( o?/o- ,Q_re(pF%rggsﬁlf@%y(aFﬁpfaglerSélggq - 5'3‘/’1"%&?’%9 yfaéicneisr?f)}h?%?é- di hydro-1 H i nden
-2-yl)-1H indol e-2- car boxam de;

N-{(I R 2R) - | - [ (sdofhet 83pect oPke Biebont _)rﬁ!@ﬂti%ﬁg)r&i&s dipfacels dor prepabid g d cé@nptund
J-5-chloro- I Hindole- 2-carboxam de; 1

N[ (I R, 2R)of farmgley (bhonaRbammaceuticaldy acoeptabis sals @F #n inppivorfydrolysable gstes thaobr oi ndol e

-2- carbo Lle - | pé - o o
(15, 29) -1 TaaEores bherin ) Y, R Khym, s and e unjessofheryse peeifed, a2 defncg n
J- 5- chl or dornuhk (1))mboipesed-ofar boxam de; N-1
(1S, 2S)-1-IN.acetyl -. reRox hyl)am no] -2, 3-di hydro- | Hinden-2-yl J-5-
15 chl or Oiﬂhgg?%@f)‘gg%@%%ﬁ%@%-[ (1S 25)- I-
(N-acetyl - N-[ 2- (et hoxycar bonyl ) cycl opgop=-! Y| m&s hyl ] am no 1-2, 3-di hydro-1 H
i nden- 2-yl ]-5-chl oroi ndol e- 2- cgysbaXia o@
N-((IR 2R -1 -[N-acetyl - N- (car boxSfhs : 2
J-5- chl oroi ndol e- 2-car boxam de; 20 N ( OH
(IR 2R 19 - [ bi s- (car boxynet hyl ) ani no] - 2, 3-Ui hydr o- | H i nden- 2-yl
J-5-chl oroi ndol e-2- carboxam de; N-f (2)
(IR 2R)-1-[Acetyl (2-am no- 2- oxoet hyl ) ani i ng] -2, 3-di hydro-1Hinden-2-yll-5-¢c
hl oro- | H ArABattevated derivatiyeheigel wigh ap amine of formula (3):
(IR 2R) -1 -[ N-(2-acet oxyacetyl ) - N-(car goxynet hyl ) am no] - 2, 3-di hydr o-| H-i nden
-2-yl J-5- 25 chl oroi ndol e- 2- car boxamjde;
5-chloro-N-[ (IR 2R)-1-(2, 5-di oxono. r phq| in
-1 H i ndol e- 2- NH

2

()

3-di hydro-1 Hinden-2-yl

4-yl) -2, 3-di hydro-1 Hinden-2-yl]
(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



car boxam de; 5-chloro-N-((IR 2R)- I- ([(2R) -2, 3-di hydroxypropyl| am no)
-2,3-di hydro- 1Hinden-2-yl)- | H indole-2-carboxam de; 30 or a
pharmaceutically acceptable salt or an in vivo hydrol ysabl e ester thereof.
I n anot her _as ect of the invention, preferred conpounds of the invention
are any ondO8¥U44Rh 03/ 074484 PCUGBO3/ 00883 - 37 5- chl or SCYGH03/00883

(IR 2R) -1 -[(hydroxyacetyl )am no] - 2, 3-di hydro- 1Hinden-2-yi |-1Hindole-2-
car boxami de; or a pharmaceutically accé¥table salt or an in vivo

hydrol ys alflimethyfasmamidsr Bhsf coupling regetiommay eanyewienthyfbetpedonmedsibm temparatie inon
provi des [ OCESS eparing a conpound of fornmula (1) or a

phar mceuf‘Fg%?PﬁP @ig 4f0pg e salt or an in vivo hydrol ysabl e ester thereof

whi ch process Guhwl@adﬁvﬁed ¥cid Brivatives intlude aéif Halided,for cxldﬂipﬁ:?a&xd@htmaw se
speci fied, as defined in forrmula (1)) conprises of: reacting an acid of

t he fornul3adagive est(’lRtlf)OFrFxaf“PI?\PWW@‘OWC"Y]Z’)““SOT“%“%@P| therdvresof vati ve
thereof ;5 Wo‘r{;}oﬁ{as Vi 15 KM AN(if e axt, foNH@dnﬁlc( ﬁc¥ Hla% rebctad intme and
| npound of the

t hereafter necessary: i) converting a co : formula (1) into
anot her canpeusdf abasehwich ey toseadegcriped abiovg, and moa/suitgbla syl vent.cuduasithage gr oups;

1) Tor mgie. RepaLIBaeydcaa by B6ERADLE pShlduetl d BrbbdRe i Hedbaaal! e

ester. Speci actron con ons ve rea on are a ol | ows.
20 Process4ajo4becds of formula (2) and amines of formula (3) may be coupled
together in the pr egence of a suitable, couplj Ig reagent. Standard peptlde
coupl i ng reage te acids of formula (2) are commercially avallabeor they are known compounds or
10 they are prepared by processes known in the art.
Compounds of formula (3) where Y is OR?are commercially available or they are
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 O

S
HO R? 7N
() R T 0 0() (R,
(3a) '
NaN, / dimethylacetamide 1
H,/Pd
@3 ~— N
ethyl acetate : O), (R,
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 R2 may be obtained by modification of functionality in

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



known in the art can be enployed as suitable coupling reagents, or for
exanpl e carbonyldii m dazol e,

| - et hyl - 3- (3- di net hyl am nopropyl ) carbodi -i m de hydrochloride (EDCl) and
~di cycl ohexyl -carbodiin-Lide (DCCl), optionally in the presence of a

catal yst sU¥@OUY4P425 hydroxybenzotriazol e, di met hyl arni F&H(FHOHPHES or
4-pyrrolidinopyridine, optionally in the presence of a base for exanple
triethylam ne, di-isopropylethylan-dne;3%yridine, or

2, 6-di -al Icpthngioni ofi anesetsxicgrougsto, ydiony grdup)nunieophific displacament amjdagign.iodi ne.
Suitable solyv i ncl ude di net hyl.acet anm de,. di chl or enzene,
ot r ahydr TGN PRRASIEY BETIAR S h el o R PR s oo, The
coupl i ng r#pglptias. el 6@Wﬁa®éﬂthat sbéh medifiutioRomay indludempéifiedtiohewhioh t he
range of -40 to 40C. Sui tabl e acti v?t ed acid derivat] Vg?ol ncl ude acid

hal i des, feoPveaanasPEPARNd! the formuld ) intoapether pompouad pietne formyla (bl anpl e

pent af | uorophemql esters. The reacti ogr@, these types of 5yonpounds with
amnes is well |[known in the art, for ¢ pl e they nmay be racted in the
presence og‘ baye, such as—t‘m)’se descm above—and i.na abl e
sol vent, st y thatePdescri bed AR (Rdact i on }I( ‘
perforrred at & tenpérature in the rang -40 to 40C I?lg acids of
formula £2) are(@onmmercially available or they are known c ?ﬁ)ounds or 10

they are prepared by processes known in the art ounds of fornula (3)
where Y is OR3“fpige %ﬁﬁ?@“&é? I’Eﬁyéi}%\‘?‘F‘é‘ﬁfyé’ecﬂbtaf QWQ{’T@Y‘“& WBPCEBbounds or
they are Ri6RMeEbrte RERERDR BEcIMRMAdS o fdrif1adB4). to\dB@Bodnds of AIFANE (5)tlﬁ1e

am nes of fornula (3) may be prepared accordi n? to Schenme 1. MsC

tri et hyl anvhieh Dis NHz of0n aitiaggrritgm withjone pH@ouitgblg profeptinggroynya) NaN3 /

di rethyl acetanmide ! H2/Pd (3) N3 ayA (R )n ethyl acetate O 15 L- -i
Schene 1

z R
0. (R,
(5)

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

Y Y

: N
X X
N7 Z

(3b) (3¢)

pyridine,

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

15 regioisomer according to Scheme 2 :-



Compounds of fornula (3a) are comrercially avail able or they are known
conmpounds or they are prepared by processes known in the art. For exanple,
starting fromprimary amines of fornula (4), in which Ris Hor a suitable
protecting rou(P one or both of R and/or R2 20 may be introduced by

acyl ation, WPH&BAnpl e reacting with acetoxyacetic aci d P&l¢FBp3/pogss

di met hyl am nopropyl ) - 3-ethyl -carbodii mde hydrochl ori de (EDAC)),

al kyl ation, reductive alkylation, sul fenation or related processes

foll owed by O d@prot ectl on when apprd&ri . AlternativelyQone or both of
R and/or Rz maylbeMt aiped iy rmdlf iNyQ O, #ameioHonal i t Il p-Nagr oups

previ ously fghus 0|da-t-|-e-|=|—hy Py |(for

exanpl e the WO B3 84 PBE/ GBOS/ *008% 9 con¥#t%i on of an—dseEBxy group

to a hydroxy group), nucleophilic displacenent, am dation, or ja related

process, or a conbination of these processes, foI I O\A@gn H?g rotection
riteray

when appropriate. It will be appreciated that such +(
i ncl ude nodifications which convert one conpound of t OHTU| a(l) into
NH2 NRIR2 RO-r A(RI) RO (R ),, HO A
a (3) may alternati veP be obt ai ned
i pruam,,&nmmn of
WTFTITZ75

anot her conpgynd of the formula (1).
(R),, 01 5 Q)4 (Ja) Am nes of for
by applying th 0 EMSCl EI@GD@Mbed f
formula (3

atom with ofige sui tagfeﬁspr ot 4,(;@ ps. §erd A (I%Lgc a (5)
10 Compounds of the fornmula (3) where r =1 and wherein A1s heteroaryl ene
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Stepl1 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

D bget

(6a) (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, 7¢) are known in the

literature or they are prepared by processes known in the art.
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(3b) (3c) compounds of fornula (3b) and (3c) may be prepared fromthe
correspondi ng pyrindi none 15 regioi soner according to Schene 2. WO

03/ 074484 PCT/ GB03/00883 -40 000 ~N__ ~NH-Pd/C, EtOH NZ NaN3, DVF H
N 3 N Br Ste(;)a 1 3 -Step 2 2 14 Fnoc-C, NaHCO3 Step 3 ag. di oxane MsSO HO
NN N MM Do NaBH4, EtOH - 3 HN HN HN | Step PSTGBEIESY 1 f MmoC
fMOC fMOC NaN., DMF Stop 6 boc boc HN HN N 3- H2 Pd/C, EtOH N N

Pi peridine, DMF N (BOC)20 P- HN froc4lnoc | | Step 7 HN-<:: Step 8 2 HN--
_CO 0 SchemneThe process described above and shown in Scheme 2 may also be applied to other six

membered heterocycles containing more than one nitrogen.
It will be appreciated that, in a similar manner, compounds of the formula (3) wherein
A is heteroarylene containing a bridgehead nitrogen can be prepared from the appropriate
S 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 substituenfs, 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 acy! 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
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st andar ) ah@ilyd@xide, for example lithium or sodium hydroxide. Alternatively an acyl group such

as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis

15 acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a
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 alkanoy! 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 10u] 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 10l 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, with 1% sodium lauryl
sulphate and 10ug mI"' 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 ICsq, a

concentration predicted to inhibit the enzyme reaction by 50%.
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30 minutes. The coupling enzymes, phosphoglucomutase and glucose-6-phosphate

20 dehydrogenase ( Sigma) are prepared in reagent buffer, final concentration 0.25Units per
well. 20pl 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
10ul 5% DMSO in assay buffer solution, with final concentration of 1% DMSQO in the assay.
The non-inhibited activity of GPa is measured in the presence of 10l 5% DMSQO 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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measur i ng aompositieri whiclhegmprises a compound o the formula (1), or a pharmaceutically
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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was found to have an 1 C50 o e inhibitory activity of conpounds

was f ur t heprodugtstoéen alksylers oxiril withr Sattieqidst(fse grasmple Pelyoxediyleno sipareis), wer e
I sol ated by, 50688 bk HIGD B & NG chfle Menl1 GG UM USiph IS MRoR s, ToE 812

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
heptadecacthyleneoxycetanol, 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



Seglen (P.O Seglen, Methods Cell Biology (1976) 13 29-83). Cells were
cultured on Nunclon six well culture plates in DI~ EM (Dul beco's Mdified
Eagle's Medium) with high level of glucose containing 10% foetal calf
serum NEAA énon essential amno acids), dutamne, 10 pem cillin

I streptonyct AY4uni t s/ 100ug) /m) for 4 to 6 hours. ThEHEFEBER es vere
then cultured in the DVEM solution without foetal calf serumand with |10nM
insulin and | OnM dexanet hasone. Experifents were initiated after 18-20
hours cul tageats bsay\hagddedgo progide e phlatable @ral pr¢glaraiipnikTapse-compesitienistmayibear bonat e

buter oo aleNolB, e GRS A Al MRIRHEN deodlisahiest | compound was added

and 5 mn S ere en 25nM gl ucagon. The 15
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95992/ 59 concentrat ion of the Krebs-Hepseleit solution
measur ed&:oﬁ?: E‘Sﬂ%‘?"rfg v\gag:r §°’?e ﬁ@?ta‘é’élﬂfe‘if‘f“’%‘f"g‘feﬂ@mi tﬂ&‘(ﬁ?ﬁ Mty %#@F’@mﬁ?r provi ded
a phar mag ewdttifPagenS AXPSRIirg a86nt \ha 6k MR *)r%ﬁa?vaﬁvé‘so o aTe I dfaﬁerélngeoxfmﬁmg
(1), or a phar haceut i cal | y —acceptable salt or in vivo E"iydro ysabl e ester

t her eof , a@eméﬁmqunémsuaaqmw@mmﬁa%bso&bpmlrewyzmm ve. Additional
phar ”aceUtéxEr;;ﬁJgi@ sﬁ&%‘s QLﬁng'davﬁ{%gghd 8&1‘6& ch%&g?gﬁB%%{ekéms of the

I nvention or m s ora exa as tablets,
| ozenges, har d ’Ehepbarhtacmﬂpdnbmposnmsueblhs 1mcntmnlmaysalmrhenmkmrimn afmul si ons,

dlsperS|bIe ers.or g s, Xirs tgpi cal, .use (for
exanpl o asTEPEREr e inserrpeoty ety B Faeifblt Sty i s llvg plLBr 0
suspensi® r‘tS‘r)a mih@ﬂhl &y eiudmasrdrakmple hyuid ?hlaffatdr@muﬁﬁxferofaﬁy exthese) Suiebler finely
di vi ded powder,_or a liquid aerosoll) adm ni stration by insufflation
(for exarfonusifyingagentmay beyifer cxampls aHERIly-QsCURFIAE SRS Bich &8 B9M 2GAQIHORBYPr at i on

(for examl‘a?a@aﬁthanﬁﬁﬁfl& E@cunﬁ%}’fﬁ?ﬁﬁiatﬂ{es Qﬁckﬁés %%Ednofécﬂ(ﬂﬂﬁ dn"UsteR\62 DR SL

subcut aneou | nt ramuscul tranuscul ar “dosi ng or as a supposl tory
for rect al estttssdeniyyd frarh &attyorido aid hegitel aphydrides Gfmmnplo morbign wenaokeate) arsld by

el | Knour erROBRET R orlte SBU B Er AR W ek BB S Pon SR =

cont ai n15 fsorbitan afopbelcat@ MEhe@mulNs ntaylalocont@in sweeeigg) flagourink avdur i ng and/ or
preservative agents. WO 03/074484 PCUGB03/00883 -46 Suitable
phar maceutB™e% 9"%%98 tabl e exci pients for a tablet formulation include,

for exanple, isyﬁrEa@hamhﬁyw%}mameldaﬁthmewﬁgg Ggéms%ﬁélpé% cerol,cal ci um
phosphate or calcium carbonate, granulating an I si ntegrating agents such

as corn straeryfens rglyaplg@ibléoheﬁépﬂtaﬂblon screse, and anay glse geritaing demuleert; | ubri cati ng
agent s sudhoRnvlRR BRI, B Bl o b C oot e, and ant - ox dant o, Such
as 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 acrosol 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.



ascorbic acid. Tablet fornulations may be uncoated or coated either to

nodi fy their disintegration and the subsequent absorption of the active
ingredient within the gastrointestinal tract, or to inprove their
stability and/ or appearance, in either case, using conventional coating
agents and WP e¥¥¥tes well known in the art. 10 Conposit PEREBOHI8E al use
may be in the formof hard gelatin capsules in which the active ingredient
is mxed with an inert solid diluent, 4% exanple, calcium carbonate,

cal ci um phosplieamonntiod adtive ingoediens tlmbﬁtorgbih@dwnh oRE¥TUMaES exaipients toh t he
actlvelngre vaten or t l'iquid
paraffin, i %ﬁela\?g‘gge({nsagﬁg?fgb‘ﬁh sf)aélrlt’é}'aé%g pﬁ'édr"é% %%gh%ioﬁf tr?ape% hlgctl ve

i ngr edi entparmlﬂarmmiteyomnﬂﬁktmﬁoﬁ ORdt exdrhple Qg“etdnﬂatlommtbndadeomralnor e suspendi ng
agents, Suﬁ{}ql as sodi an car bQ ymet hlﬁlcel j utJ ose, rTF el I ?e,,

hydr oxypr offAMHRETF#iAN R NYrpAng %TI’J'Eﬁ GPLRIgs TREEXSDSp T q.&ngﬁcg, #Y¥he, gum
tragacang hag’éﬂtdcoﬁ-hb%rﬂféé%tﬁ an%;%@iﬂa‘ééé]ﬂc@ﬁveﬁﬁh@dnﬂﬁn@&’%ﬂélﬁneﬁﬂ%@%dw hin or
condensati on roducts of an alkylene oxide with fatty acids (for exanple
pol yoxet hyfremabent §4¢ ghouy 98 mrcent:b)nwa@@tf theriotplrcotnpestitions fDesagsunigfernsvile wi t h

| ong chain c anol ,

or condens%ﬁq'uam)%r{tzgugl%c’%?mH gﬁ? ﬁ%%?\%g%i& %9},%%%}3??@&%%} (talglgﬁ g‘é%%bed
fromfatt yoraRmd& alrAdindnikteatioh @hd Bu&abe Regimed the xepddrhig/temed soChidpten 25 Admool eat e,
or condengatio roducts of et hyl oxj de_ wi t o] hai n hat.i c

) conol's.  7ang:s AP Ensyis Mectot P ek feivin a0 o AR

pr oduct 30 oBog&)PérgiorPresta1990.t h partial esters derived from fat ty aci ds
and a hexitol such as poloéoxyet hi) ene sorbitol monool eate, or

condensati on prowsemgowd ok forula(d) will neemallyhe agministerpd log warm- ‘El%‘?qeéed from
fatty aci dﬁ\lﬁlﬁldat a DX bdsBlwiRi e FnPES- SOG(Prﬁg géﬁ,gﬂiyr@m%l' Y&y WYdaSh the SRk L @D
nonool eat e. The aqueous suspensi Ons contain one or nore
preservati wespl(rgmmatew bﬂ@@mg&g, qa)ddpynorplaﬂypmmmmxam@palmffecumdoaant s
(such as a CI d i ent nd/ er

sweet eni ngga éﬁ?sse P h3§a La%iég lil%g'f’auﬂgo'gtr a@g%%%%i'?s%g&p |y
suspenzilmn&tnn?m(ngEoPmﬂéraimddiﬂw @Fsmellmitamg dfhesOang/ky eimw:rye@li}mwcvérn a N
veget abl e _ oi uch . as arachis o olive oil sane or coconut oi
o S i el G Wi DikcRe Y bS yiled demsaiiie pion he R SR e pSisHEr HE. oy
al so cont abfrhdauﬁxmaﬁlsmh&me%s@my STUR1IASss BARS Wehted. h@édi‘dmﬁ@rtlitfd;ph&uﬁf cetyl
al cohol . Sweetening agents such as those set out above, and flavouring WO
03/ 074484 tesageappyiecivtzgnined by thg geagtitiongiyhgis tgafingany Bafﬂﬁléi@fl rabed. pal at abl e
oral preparati i,on of
an-ant1 - oxi darieinRaE oL RSl oGy Ry sty BEERRUABHIE el BEAREL b0
sui t abl @0 f sule therapporanayanvadve, anaddijioe dathe subggee ofstheprekont invention, one or more

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);,



the addition of water generally contain the active ingredient together with
a dispersing or 5 wetting agent, suspendi ng agent and one or nore
preservatives. Suitable dispersing or wetting agents and suspendi ng agents
are exenplified b those al ready nentioned above. Additional excipients
such as swe¥P &M+ 1 avouring and col ouring agents, may P&F@"ﬂ@“ﬁfesent
The pharnaceutical conpositions of the invention may also be in the form of
oil -in-water enul sions. The oily phase-4%ay be a vegetable oil, such as
olive oil or6harAsshisdesgned to tre)itdwecamnilcragmaslof@rdlongsd:b}*peaiycra@maexarrpl e liquid
paraffin or | sifying agents may be,
for exanple, 9){18‘[%&1-6He?1pp4g8€[§'§? ?%xr?hlgﬁss%mr%r%%% Srhg{r%yacam a or gum

tragacant h, B)atAm;aHyghpmaemmragmgs smblmsqohm(i}m mduchasamhmdxya (batam, egl eci t hin,

an esters or partial ters deriv d fromfa C d hexitol

anhydr i des (foﬁr@ﬁ%fﬁﬁ)es%@%ﬁ%’ﬁts P3P 8 18EM ‘5‘?:?6‘% b&%ﬂ’é&%‘&?qsgﬁ“%r oducts of
the sai dsparti gthofstyBnfindY, Eﬂbléﬁicﬂﬂ h@s@?pti%irﬁn@mt% Plaﬂtsstéh%ls}’@%iﬂﬁinbw ene 15
sor bi tan nonool eat e.” The enul si ons magita SO0 contain sweetening, flavouring

and preservat i \iehibitass)t bile agid-abperptiandnkibitors (IBAFi)\and aicpiripragid ardianalogues
sweet eni ng ageg}l@mﬁg‘q‘{pslg@ rgé%éggorn%la%mﬁ{lopyl ene glycol, sorbitol, aspartane

Oor sucrose, con | cent, preservative, flavourlng
and/ or col oup) nﬂgqtmgmn‘enm%galﬂewhas Petsleukers Gl atemobgddsderaly MCEAlibROs Geghe i N

the formof a terlleln ect abl e, agueo or_ojly suspension, which nay be
formul ated accdStPPR WB\ﬂPnta%‘?"b‘&se‘g&r"éfu ‘?‘B’é‘F)mg‘\“ @‘SB‘rfe?FBPéa‘Eng‘{"Hé‘ (eg
approprigte di %Qﬁde%ﬁﬂ) %Lran\éh?%lbt@%dacﬁ@x@&éag%ﬁt@ (e}“ﬁﬂ@s@ﬂid&%&%ﬂ&ﬁe) which have

been nenti oned above. e 1njectable preparation nay al so be a
steril e injet@dHcmostasis mpdldatommu@mmnmrmbqnns actn@wr& effibeinolysis and
parenteral ly- age 0, . | | on in
1, 3- but anedi ol . @%}%@SE%C%S i bm "éasr# Mtgg%%t?{gé]'"g%ﬂrﬁhg yﬁ%m?nﬁ);/t% in the
form of a conveatiplatelet ageﬁtfs(ﬁé@Wpirﬁledloﬁldbgrslﬁnlanadfd’agllﬂ@ﬁd(ﬁeparﬂia‘hﬂeﬁs'e the active
i ngredient either as an. aerosol cantain f|ne di vided solid or liquid
dropl ets. Convé’i‘ﬂ?%‘%élwe f‘iﬂg“ﬁr'?iﬁ@fq)éﬂfg’a@ volatile fluorinated
hydr ocag$ons 1% mldﬂma@meﬁ@xuaﬁas%ﬁgteMI bhtRinAemARRry S8y ceg dspirin)

ive

conveniently arranged t'o di spense a netered quanti ty of
i ngredi ent . usksteroidalpat-infignynatenyiagentolag feortisonedt i on the reader is referred

to Chapter 25. | _
nccnt cra s it G BT PRI B
PCT/ GBO3/ OfgREmulatd), mﬁl’*ﬂ“‘m“mﬂy aceptabde saltgr drieniydrdipsable sstehdreatess Wi t h
one or nor (Fc flg

& he?en?betforc 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



produce a single dosage formw || necessarily vary dependi ng upon the host
treated and the particular route of adm nistration. For exanple, a

formul ation intended for oral admnistration to humans will generally
contain, for exanple, fromO0.5 ng to 2 g of active 5 agent conpounded with
an appropr ¥ &YAt¥conveni ent anpunt of exci pi ents whi chpﬁgﬁﬁq?’g(?(ﬂﬂmfrom
about 5 to about 98 percent by weight of the total conposition. Dosage unit
forms will generally contain about | r®-to about 500 ng of an active

i ngr edi enttreaffoent Hikypd2 diabetésoinsulini resistanse, siudrome Xohypednsukinasmiait i on and Dosage

Regimes the reader is referred to.Chapter .25 3 |

Conpr ehens MUl e T caﬁléaﬁilsscp %63?“ 'f g&ff’hl ér‘{vsagﬂ%loe?i{% #Hn@ﬁlssggr{ Eforial 10
Boar d), Per ganAcrchidiglo fiIOMhothéhaspend opibe irestfonftherenisiprovide thd dsk ofiar mal | y be
adm ni stered to a warm bl ooded nimal at a unit dose wi thin. the range
5-5000 ny PaPoRRfefiae {_ﬁ?@w? %So‘?h? Pi?@aacsfm?'weacaﬁw sal of ingvodiyptebRtlat el y o.
1 - 100 4§odsted thepiofl ab Bdfmed REBMbAfYreRn eintiRafadtufe R AdRAItIERIfbyus€ i @t | ve dose.
A unit dose formsuch as a tablet or capsule will usually contain, for

exanpl e 1-tpRonengobtype 2 digbatesiie awagn-blfioden animplspalyasmmap. o daily dose in the
range of 1-50 - j gL cessarily
be varied depen Icﬁ%ﬂﬁégﬁ%g}’ﬁgtgp@ﬁ% %p’tBpﬁgﬂggét%’c}ngﬁfrg}svﬁr%\hg@ of

admi ni st r amethod ofgpreducing agiycegeantphosphotylase inhibiterysffba iimg warne-btoeded shouadr di ngl vy

t he opti num, dosage may be term ned . by the practitioner .who is treating
by part 1 clF e BT e offieh EEPER TS HmeDR BB raeE et B malem, e i £
descri begl dfRcEvd anibuyt 60 RRPbURIDf #srmala () sol e therapy or may involve, in
addition to the subject of the present inventjion, one or npre _other

subst ances and/Aficordingde Hhinfuherdeaire ebthisorprct efthainkention g seroxidt dved by
vay of ! Nemediodtf deARfOEe 2 BREUANHSAIn PhsaRP A AlremaXThiHeRhithica O L he

i ndi vi dual conponent the treatnent. Sinultaneous treatnment may be in a
si ngl e t abhyperglicagonasmeip.oandias ischidnga or otiésity in @wanpiblooded artimal, sushpman, inf

di abetes nel |.itus, chenot herapy may include. the follown in. 25
cat egor  eonest of 35 FRERR A boilcs AR as i €mmbL SRR by ofa
secr et ag®p goaounddfifdimiga Gyl phonyl ureas (for exanpl e glibencl am de,

l'ipizid d ndi al . | at , | , | j ni de,
Pt 0ol | i e) - 3)SEPRRIRD iSRG IFLih gt YGRSt iRd IORTAGh EAa PRGRI 2L < (1 or

exanpl e pi Aghbd 8ZRAEn 2 $dbdidSh @ WahABRBBAd anfrhal AGBR hSmhdl 3 neHRPHRAS
hepati c gl ucose ou}cgu for exanple nmetformn). 5) Agents designed to

reduce t hetresyaent phichisomprisgs adraigistering ta saiteanjmal ag effecsive pmpuns phaprepound
acar bose) ;of\@Q-ngﬁé 8}_4484 PCT/ GB03/ 00883
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 compm;nds 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.



-49 6) Agents designed to treat the Conplications of prol onged

hypergl ycaernia; 7) Anti-obesity agents (for exanple sibutram ne and
orlistat); 8) Anti- dyslipidaem a agents such as, HMG CoA reduct ase

i nhibitors ins, eg pravastatin); PPARa agonists (fibrates, e

genfi brozi I‘§(,%32‘§7f"g§aci d sequestrants 5 (chol estyranine) ;chfﬁﬁogg‘lsgol
absorption inhibitors (plant stanols, synthetic inhibitors); bile acid
absorption_inhibitors (EBATi) and nicot?ic acid and anal ogues (niacin and
sl ow r el eaExamplesny| ations): 9) Anti hypertensive agents such as, 0 bl ockers
(eg atenolol, i X @ﬁ%j nlgj- j i Si fiddtine GG
ant agoni sts (egﬁgﬁtlg‘fgléﬁ?npl ne); ﬁg’f‘%@%ﬁgﬁgrf%lll:dé%it)%{r?agﬁ%&é’é‘ ni st‘g&?}ég 10
candesar t awhich,ainkest sigfedhothersvisend di uretic agents (eg. furosem de,

benzt hi azigde): 10) Haenpst asi,s nodul at _such as, anti.thraonpotics,
activators lo‘%mP?rB%feﬂB‘Teﬂ‘feg %ﬂ%greeagﬂswg‘{c; Tali 08 Ve C3rHp %ir:ﬁmaﬂt%goni sts;
factor Xa amtiemidnipefaturt,aBatqs, aMHRmberaiuk ih eHeSange oR 8- 25C@ERI Bideraient s ( eg.
aspirin, clopidogrel); anticoagulants (heparin and Low nol ecul ar wei ght
anal ogues, AFPFRAEHPf 2B HE™&AT Jush Ahar8hd 15 11) Anti -inflammatory agents,
such as nog glgatie kélatio Weke arftll AEBRERIY %aggés-&ﬁ IpHasd bldpDrati Rl 01 dal
anti-i nfla@mtggfrhy agtla%ts (%g. corti s)(gjar’ﬁe)s. cccljrdigln% to apPSrl?ﬁgf(rjsoaspect of
t he pr esenvas qagigdiopiowsingrenotary evaporatel wwldr mduredprsssute (600-400(PdscalyydiSa30( 1) , or

a phar nacewwtx %ﬁﬁﬁg}l&?gtﬁre%%ﬁ tOoﬁroc,&_n vivo hydrol ysabl e ester thereof,
or

as define ei nberore, use* I’ a hethod of treatnment of a

war m bl @0 dgid) chromaedgraphe meass fiash chrafatoyrapiyeonasilica géic tin Miyér@hiomatographlgli t i onal
aspect of i nvention there i rovi ded C ound of the formula (1),
or a phar OB ATISH L OB BISHE p@%?fstw}lﬁ’e? 0%01%‘ RISy Q‘E‘Pdemetglser

thereof, ameand@tblifd cbRaRingNefsre0 ¢fop50 Bofsifc i 40BsireR PRitle siRE QR Fiddg to an
addi tional aspect of the invention there is provided a conpound of the 25

formul a ( 1Yeingsoni@gingd i Hetal dispasable sysiaeeandspproried by a peropndisd, pbtaimgdifremy sabl e
ester ther | ! “ gf%q.i,a N the

t r eat ment gg”’t“y’%@’b‘i‘dﬁﬁ”é%ﬁf é)g',ﬁ £’$Jnsggﬁdg{tﬂ? 'é;snl%s tl\gé eﬁg ?/5 I’ll r oﬁe%,ﬁpﬁowﬁ

hyper i n$dl Elndlesm aagdemapge mdikreacRjotagecartridge is safetiedco thisinesns nicartridge obragining i n a

war m bl oo el such as man. ording.tQ this anot her ect_ of the
i nvent i ondﬁﬁ'éﬁe insglcﬂ'r » PRIHCIE pze %ﬁéfw %‘Pgb’dgﬁ’rﬁiﬁﬁ% a&f‘”ﬁ“i’fb&f O 1), or
a phar maceidobadbh $iréd ERithadd, Enafhibsvlle, VA 20050 URlr ol ysabl e ester thereof,
as defined hereinbefore in the manufacture of a medi cament for use in the

WO 03/ 0744@Y irgeneabilyy @use 9f reactions was followed by TLC 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-3¢) as solvent unless
25 otherwise indicated, other solvents (where indicated in the text) include deuterated chloroform
CDCls,
(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:



50 treatnent of type 2 diabetes, insulin resistance, syndrone X,

hyperi nsul i naerni a, hyperglucagonaen a, cardiac i schaernia or obesity in a
war m bl ooded ani mal such as nman. According to this another aspect of the
invention there is provided the use of a conpound of the fornula gl), or a
phar maceut i¥@P¥8/448¥¢cept abl e salt or in vivo hydrol ysabl e PCE/GROB/A88} her eof |
as defined hereinbefore in the manufacture of a nedicanent for use in the
treatment of type 2 diabetes in a warm¥rooded ani mal such as man.
According to a furt E6A¢ eat urethybhcetatd;s aspect of the invention there is
provi ded a nethod oduci ng, a gl ycogen phosphoryl ase inhibitory effect
in a warm bl ooded aﬁﬁ?&ﬁ, sdaﬂhagggman in need of such treatnent which
conpri ses adm ni st eEt@l t o saitkhnelni mal an 10 effective amount of a conpound
of fornmula (1). According to this further feature of this aspect of the

i nvention there i s PXided SichEemethianst treating type 2 di abetes, insulin
resi stange, syndronmpofT hyperi.prdhbaeakidzole;NyPEr gl ucagonaem a, cardi ac

i schaernia or obesity in a warmbl doded animal, such as man, in need of
such treatment whi cPRBADri sedi-ispgwppethylemingg to said ani mal an effective
amount of a 15 co d of f I ' ' urther feature
of this aspect of {Tﬁéﬂqinventilg%tgkih%%&%lgm %‘g@{o g;gﬁg&%%ﬂ@gé of treating
type 2 diabetes in a warm bl dgdedhlanideral , such as nman, in need of such
treat ment which congri ses adrﬂ.n%}at&gi'ng to said animal an effective anount
of a compound of f&PRRula (1)4CB)eREGSt at ed above the size of the dose
requireggfor the theggeutic anpdefia; actic treatnment of a particular
cell-proliferation disease will necessarily be varied depending on the

host treated, the r BMR of adWiMdigethyifparantigel t he severity of the illness
being treated. A uni ose ip 4. Fﬂgga Ol E 2, 1-100 ngt kg,
preferably 1-50 nyt E%\rli‘[g envi%@%‘* n a(%g{ ??g?s?blm%vﬁeir use in therapeutic
medi ci ne, the conpounds of f detramethy{urdnimmbexaflGoroptosphagghar maceutically
acceptable salts ar | so usef ul ..as, phar macol oqi cal tool.s .i.n the

devel opnent and staﬁﬁ%ﬁji sat ieléﬁ"gweﬁh AMOPEPEN 'ﬁ?wl'ﬁ?r\??% g systens for
the evalsiati on of the effectiydethlbfidld bitors of cell cycle activity in

| aboratory animals such as cats, dogs, rabbits, nonkeys, rats and mce, as
part of the search IBA new t heHRGEAEstE agident s. I n the above ot her

phar maceuti cal conpegrfimD.  Y-QRWEEfnetiBRY NS uis - ANSL4TRh AABRRbIniAA

manuf acture features, the alternative and preferred enbodi nents of the
conpounds of the invention dbbkeidébed herein al so apply. WO 03/ 074484

PCUGB03/ 00883 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.

5-Chloro-2-[N-

Cl HO
N
o

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,

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

1-hydroxyindan-2-yl)carbamoyllindole

Example 1:

25

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



ExamiMes The invention will now be illustrated by the followi ng non-limting
exanples in which, unless stated otherwise: (i) tenperatures are given in
degrees Celsius ('C); operations were carried out at roomor 5 ambient
tenperature, that is, at a tenperature in the range of 18-25*C and under an
at rmsphere"!ﬁ"?“%ﬁ“‘?sf‘lert gas such as argon; (ii) organic s&CHGBSHYHere dried
over anhydrous magnesi um sul phat e; evaporation of solvent was carried out
using a rotary evaporator under reduced3pressure (600-4000 Pascals; 4.5-30
mrHg) Wi t hmb ahdithis aqueopelayer gxteactsd with PEGMER'xC0 mid The drpanihexduaets vgreaphy neans
flash chro A ) Was
carried ou o(rg'%si r!%é)g&ﬁdga%&‘?%gﬁb t%;r}'g%gll' ﬁﬁeﬁ“&%ﬁf&éﬁ%@%ﬁrﬁé erred to,
this maarlheatlcaimpmnatasﬁmgmon@)waghmersoﬁa g or 50 g of silica of 40 mcron

A Y ST T Y R e
Cal i f or n§ aynUpPappder); e3skame “Mega Bond Elut sr; "Mega Bond 15 Elut” is a

tradenmark; vhere a Biotage cartridge is referred to this neans a cartridge
containing KP-SMmsilica, 60g, particle size 32-63mM supplied by

Bi ot age, g E&clE%ﬁﬁl-2,%‘@9&qg-indem2=
Charlotte ons
was fol | owdil Ijﬁni[hlé;%xmdbo_mm_q on times are given for illustration only; 20
(v) yields are given for illustration only and are not necessarily those

whi ch can be obtained by diligent process eyoel opment; preparations were
repeated if nmore material was required; (Vi ?‘sdqere given, NVR data is in

the formof delta values for tH"t protons given in parts per
mllion (ppm relative to tetra BRegS an internal standard,
determ ned at 300 NI Hz using per ul phoxi de (DMSO 86) as
sol vent unl ess 25 ot herw se i ndicat ed, nts (Wnere indicated in

the text) inclu deut erat e | or.of ar CDC, ) cal ol s have
hei 1 ubbal " medrt MG LS cabae ggﬂg?&pglgaf&nﬁéédh R e s
pressures @hRirdi HERdERSt-PARa&hitefuIfohaRRE m&hba 2PERaT, $. OﬁBf&), DESERY &, £/,
pressures are iven as” gauge fressures in bars; 0 solvent ratios are

gi ven i n vbPmmel), and HOBT Lﬁnm)g @mme)) was stjrrerlrin DCM (l&mh@f&ﬂ)b mintea EDGAs ar e
used: WO Oéﬁ&%é' ﬁ%n‘ﬁ%ﬂ »% %/dgcpg'n%%he mi%.?ure 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.



Et OAc ethyl acetate; MeOH nethanol; EtOH ethanol; DCM dichloronethane; 5
HOBT 1- hydroxybenzotiiazole; DI PEA di-isopropylethylamne; EDC |

- et hyl - 3- (3- di net hyl ami nopropyl ) car bodi -irni de hydrochl ori de; Et20 diethyl
ether; 10 TBF tetrahydrofuran; DNWN, N-dinethylformmd HATU

0- (7- AzaberMWRPHTABA| ~1-yI ) - NNN, N~ t et r amet hyl ur oni unhexé’]cir(ﬁﬁﬂéfwg’sphate
EDAC 1-(3-di net hyl am nopropyl)-3-ethyl-carbodiimde 15 hydrochloride TFA
Trifluoroacetic acid DMTA -54-

4(46D- 28 irhoxvage : 2 ] e D2t

N- di et hylml ni nterrredl at es descrl bed herei nafter within
t he scopec s y al so possess useful activity, and are
provided as a further feature of the invention.gExanple 1:

5- Chl or o- 2- FN- (I - hydr oxvi ndan- 2- vl ) car banoyRl i nfiole 25 C HO \Q ~N O

5- Chl oro-| Hi ndol e- 2-car boxyl [ c aC| d (I 16rr§>\9§3 ) was dissolved in
DCM (10 m) containi ng DI PER Q .HNLI9mmol ) and 2- am noi ndan- |- ol
(Method 1; 101ngy, O0.67nmmmol) a 247 my &7mmol ). The reaction

m xture was stirred at room 30 atuhd pjpr oxi mately 18 hours. The
resul ting solution was washed W|th water (20 3/ 074484 PCT/ GB03/ 00883

- 53 rac-N-(1-Amino-2,3-dihydro-1H-inden-2-yl)-5-chloro-1H-indole-2-carboxamide
5 (Method 4; 440mg, 1.0mmol) was suspended in a solution of DCM (10 ml), mono-tert-butyl
malonate (160mg, 1.0mmol), DIPEA (0.35 ml, 2.0mmol) and HOBT (135mg, 1.0mmol) and

stirred for 2 mins. EDCI (240mg, 1.25mmol) was added and the reaction 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/z411.9.
15

-2,3-dihydro-1H-

DIPEA (180 puL, 1.05 mmol), HOBT (68 mg, 0.5 mmol), 3-methoxypropanoic acid
20 (46 L, 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 5,
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 (MgSOy4). The volatiles were removed by evaporation under reduced



m ) and the aqueous | ayer extracted with DCM (2 x 20 nl). The organic
extracts were conbined, dried over magnesi um sul phate and concentrated
under reduced pressure to give the title conpound (195ng, 10099 as a white
solid. "HNW 2 .83 (dd, IH), 3.22 (dd, IH), 4.40(quin 5,14 (d, IH),
7.40 (m 8rYOOMB (§ " 5 1H), 12.37 (s, IH): nz 325 EX&TIER0Yss
5-Chloro-N-f (IR 2R) - I - F( et hyl sul f onvl ) andnol - 2. 3-di hvdr o- | H i nden- 2-

AWH i ndol e- 2-carboxanmide 0 0~ /1 Cl 6% NCO 10 _

5- Chl or o- | neesspra@nd the gesidve tiiated 4LCHD( aodlesier bufilontiasn, yvashed with hexane (2x 5

N[(I R 2R de (Method 2;

2261, 1. CEL S e oL 5E Sy gt B RS, o ool ) vas

stirred |nI-D@]\dR(ZLB)8€m)2H) N3 e (s, ( K madded
028&)@6 HDn3id2( HDEB 26 (®$0md,H) 3.9% (myH), 4xls(

i1 ut ed wi T B8 bR L Zdr B RE A RIS A B o L o IRl 0 T
sul phat e5 ayH); MsapeM4aseAdst o give the title conpound (320ng, 79% as a foam

"H NUR 2.85 (dd, |H), 325(dd, 1H), 4.60 (m 1H), 5.00 (m 1H), 7.20 (m
6H), 7.42 (d, IH, 6.70 (s, 1H), 7.90 (d, IH, 8.90 (d, IH) 11. 80

§\|—b1[ ??dR*S Z:R’*Fg-l - [h%ﬁé%é 'E)lgoxva gtgé/v?{egﬁ%% ?%{H@Q?{?Q&@ﬁ?mmﬁé] en- {/FI3

chl or oi nddER,2R)ekamhimr2:3Adibydio- 1E1in®d-2-yiji Ste¢hipr@1 H-indole-2-carboxamide (Method
rac-N-(1-Aw no-2, 3-di hydr o- o- | Hi ndol e- 2- car boxam de
5 (Met hod ;a"%ﬂ’ﬁr?ﬁpmli“ %%%?Tewﬁgy §a§1€2>"ég%2'%°"r"ﬁ°%°"gol ution of DCM (10 ni),
nono- t er0 -Extinyple SR IVHUR.2AR)-ANARetylantineled 3-diHvdRERHiAid éB2-91]5-chiédordH-) and
HOBT (135ny, |.Ompl) and stirred for 2 mns. EDCl (240ng, 1.25mml) was
added and ndele2ecarboxgmide i 1 oq at room tenperature for 24 hours. The

m xture vegxdhhdib6£d skt iR 2O Gérfbaity Bl thniinbAteli#hifb)-2.3-dihydro-

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

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




and brine. Drying over magnesium sul phate foll owed by evaporation gave the
t-butyl ester as 10 a white foam which was dissolved in DCM (10 m ) and
trifluoroacetic acid and stirred at roomtenperature for 6 hours. The

m xture was_evaporated and co-evaporated with chl orof orm&Z x 10 n-d).
Triturati on"OMYABE: 20 followed by filtration and dryi ng FgAFP%AEY i1 e
conpound (380ng, 92% as a beige powder. mz 411.9. 15 Exanple 4:
5-Chloro-N-f(IR 2R) -1 -[(3- et hox-voropa-?ﬁ)vl )am nol - 2, 3-di h-vdro- 1 H

i nden-2-vl|-1Hindol e-2-carboxamde 0 )L-1~ Cl HN 0O DEPEA (180 gL,
1.05 mml ), HOBT (68 ng, 0.5 nmmol), 3-nethox panoic acid 20 (46 pL, 0.5
mol ) and EDAC (120 ng, 0.63Ckxnol) were addéd to a suspension of N

[ (IR 2R) -1 -am no- 2, 3-di hydro-| - 2-y%o-l H i ndol e- 2- car boxam d
e (Method 5, 220 ng, 0.5 mol d mL). The reaction was
stirred at anbient tenperature nappyoxi e 6 h. The volatiles were

renoved by evaporation under reducé#d pressure, the residue dissolved in
Et OAc (10 ) washed with water (2 x 10 ) 25 brine (10 o) and dried

(MyS04) . [Be vol atRl es were |[NWBved by evaporation under reduckM/a0

03/ 074484‘5@0@3@3 3= S PO P el I atrEREL XAV,
collected| Dy filtfration, was %W%Tﬁgg#ém?gﬁﬁ%qﬁi'ﬁaﬁggdr ecssk"lfwi)’ofj gﬁ ve
the title|l conpound (84 ng, 4in,%H)aE5%(m1HS.48d},ilH), 7.18 (WvVERHR,. 38} (m 2H)

28t Y R o g 7, e a8 @ am Rl 81 05 Tyl '

8.84 (d, |H), 11.73 (s, 5 1ui), VG4, 2am413, 415 The fol Il owi ng ekanpl es were

made by alsimlar! process tg Exanple 4 using -

[ (IR 2R) - | 6ani no- CENHBSdr 91 H i nden- 2-yl ] - 5- chl or o- | Hi ndol e} X% &%bokani d
e (Method| 5) and the appropriate conmmercially avail able car bo<w1j,_lqa)ac d.
10 Exanpl g_5:
N-r (IR 2R) 71 - (Aceft - vilidBfici no)|-2, 3- di hvdr o- | H i nden- 2- vl | - 5- chl of 562, b4
i ndol e- 2- car boxan; 6: +
5-Chloro-N-f(IR 2 but ox- vcar bonyl am noacet am do) - 2. 3-9\‘#3%% of

L

D

8 CH,C(O)NH, | (DMSO-d¢) 2.89 (dd, 1H), 3.08 (m, 2H), 3.26 (m, | 411, 413
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,COH (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,0H (DMSO-ds) 2.89 (dd, 1H), 3.25 (m, 1H), 3.89 (m, | -
2H), 4.76 (m, LH), 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-ds) 2.85 (dd, 1H), 3.22 (dd, 1H), 3.45 (m, | 433, 435
L

1H), 3.57 (m, 4H), 4.51 (m, 3H), 5.48 (m, 1H), 7.0 | (M-H)
(s, 1H), 7.18 (m, 5H), 8.25 (d, 1H), 8.5 (d, 1H),
11.80 (s, 1H)




1H i nden-2-vl]-1Hindol e-2-carboxanti de Exanple 7:

N-((IR 2R) - 1-4[ 3-(tert-Butoxvcarbonyl am no) - 4- oxopent anoyl | am nol -2, 3- 15
di hvdro- I H i nden-2-vl)-5-chl oro-| Hi ndol e- 2- car boxanm de Exam ple 8:
Nf(IR 2R)-I-2§2 Car banoyl acet vl ) am nol - 2. 3-di hvdro- 1 Hi nden-2-vl 1-5-

chl or oi ndol¥2 %Yat4oxandde Exanpl e 9: PCTIGH03/00883
Nf(lIR 2R)-I-[(2 Car boxyacet vl ) am nol - 2. 3-di hydro-1 M i nden-2-vil -5-

chl or oi ndol e-2 - car boxam de 20 Exam pl e -18:

5- Chl or o- NExa : R )20t/
vil-IHind
2- Chl or o- oxynet hvl ) v-royanovl | am nol -

2, 3-di hvdro. | H i nden 2- y|)-I H i ndoI e- 2- car boxagyde WO 03/ 074484

PCT/ GB03/ 00883 - 56 0 )--R cl Hj ‘am H HHO EX RNV\RMZ 5
Me (DVBO-d6) 1.88 (s, 3H), 2.87 (dd, 1H), 3. 368,370 m 1H), 4.59
(m 1H), 5.48 (t, 1H), 7.18 (m 5H), 7.43wd, 1H), o/.70 (s, IH, 8.35 (d,
1H), 8.84 (d, 1H), 11.74 (s, 1H 6 CH2NHBog 505,507 (M+Na)+ 7 HBoc
562,564 --17NH2 (MtNa) + OC,8 CH2C( O) NH2 H( D¥MBEO® 2.89 (dd, 1H), 3.08 (m

2H), 3.26 (m 411,413 1H). % BO¢R\ 1H, 1H), 6.98 (s, 1H), 7.21
(m 6H), 7.38 (s, IH)), 744( H) 8.52 (d, IH), 8.87 (d,
1H), 11.74 (s, 1H N o

N-((1R,2R)-1-{[3-(tert-Butoxycarbonylamino)-4-oxopentanoyl]amino }-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 mv/z 440, 442.

-5-chloro-

15 1H-indole-2-carboxamide

NH,

HY
T
E 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 § mL), triturated (Et;0), filtered and dried to give the

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



9 CH2C02H (DVBO-d6) 2.88 (dd, 1M 3.19 (m 2H), 3.26 (m 412,414 1H), 4.6
(m IH, 551 (m 1H), 7.17 (m 6H), 7.43 (d, IH), 7.7 (d, 1H), 8.58 (d,
1H), 8.86 (d, IH), 11.74 (s, IH 10 CH20H (DVSO-d6) 2.89 (dd, IH), 3. 25
m IH), 3.89 (m - 2H), 4.76 (m | 5.39 (m 5.5

Em 6I|:|)|), 7.‘&%0{*‘5?48M|),H)7.69 (d,( |H),H)8. 13 (d,( 1H),H)8 g4 @ &(’/raﬂﬁﬂ/wsﬁﬁ 73 (s,
|H) 11 (DVMSO-d6) 2.85 (dd, IH), 3.22 (dd, IH), 3.45 (m 433,435 OH IH),
3.57 (m 4H), 4.51 (m 3H), 5.48 (m 1H8 7.0 (MH- (s, IH), 7.18 (m 5H),
8.25 (d, 1'|¥w1v31 594 (tid, 1), 3.21 (dBOH),S,621(8Y, 2VD D6 ©% 4H3H. 56T/ 1IEBOB2OOE SR, -

N-f(IR 2R)719&dc8§h)7 79 Gr B8 @ PR A 70S S M3 V5 383 A83-- 2. 3- di hvdr o-
1H-| nden- 2-vi | - 5- chl or oi ndol e- 2- car boxandde NH2 HN 0 H N-((I R 2R - 1-1
[3-(tert- Bﬁtoxycarbonlarnl no).: ; -2, 3-dj hyd

1H i nden- 2=X4 14 . 5L hloro-Vy{ (15.25)-1-] (nethxisy amine]-2.3- : panden-2-o 51
mol ) wa§ vt BSRaYR2-dabboxamide ML) and stirred at anbl ent terrperature for 1
hour. The volatrrTes were renpved under reduced pressure and the crude
product was azeotroped with c form(3 x 5 m), triturated (Et20),
filtered and dried to give the { roacetaﬁ\é’salt of the title conpound
(242 ng, 86% as a yellow solid} N A(m 2H, 2.95 (dd, 111),
3.25 (dd, IH), 4.04 (br s, 1H), 4.64 5.53 (t, IH), 7.129 (m 6H),
7.44 (d, |H), 7.54 (s, 114), 7.73 (d7 2H),..8Q6~br, 3H), 8.73 (d, 111),
8.90 (d, I H), 11.75 (s, | H; M5 mz 440,\_44 anple 13:

N-f(lR 2R)-1-[ (Am noacet-vl)aniinol-2,3.di hvdre=lY/H i nden-2-vl | -5-chl oro- 15

1Hi ndol e- 2-carboxamde O NH 2 HIJ
Prepared 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.

15 indole-2-carboxamide

5-Chloro-N-{ 1-[(iodoacetyl)amino]-2,3-dihydro-1 H-inden-2-yl } -1 H-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



Cl H

5-Chloro-N-[ (IR 2R) -1 -(tert-butoxycarbonyl arni noacet am do) - 2, 3-di hydro-1| Hi
nden- 2-yi]-1Hindol e-2-carboxarni de (Exanple 6; 330 ng, 0.75 mml) was
dissolved in DCM (10 nL), TFA (0.5 nL) was added and the reacti on was
stirred at YWYt enperature for 8 20 hours. The vol at PCEGBRAPEEY onpyed
under reduced pressure and the crude product was azeotroped with
chloroform (3 x 5 nQ triturated (Et20)39-filtered and dried to give the
trifl uor odbansgiles Kedk ware matieby the Fatlomingpoethatl: ( 264 rrg, 71 9% as a yellow

lid. VO 03/074484 P /00 H N 27 (dd,
iﬂ)l 3.62 (dd, cht}‘%r°"gé$€‘%?{°a&“§6q§m§“‘§% 3(9‘hy‘ll¥R f?" y’(}nf*} B‘@GI % 7. 3& (d,
111), 7.7 3 |
T4 i or anwerbidh (MBS 71 200 g0 53‘?}?"??%‘?’%% 5.0 boblyihd 8 msinaiiyapl ¢

OWH i ndol eanzing.dQsemelhivee d@ﬁolmecbm THEH(Smily) andcgticred pf gmbient temnsratw fsdted by a

I
ngczfayﬁ:@uk B (O I s Sadt T afih i hoashed R Wiec i ML BRI
i ndol e- 2- Ry, UD@WGMSSQmamIl thd QolatHesNivRoRdBd¢rreduced predn@go give ti@iile 3. 24 (m
114) 4. 6(%0?}] 1{# K 999 (m IH, 7.09-7.37 (m 6H), 7.42 (d, IH, 7.71 (d,

7.89 (d, IH), 11.8 (s, 1H; Ms mz (MH"'402, 404
Exarrple 1% xamp
5- Chl or o- H 15
i ndol e- 2-

10 Example 17: 5-Chloro-N-[(1R,2R)-1-({[(2-hydroxyethvl)(phenylmethyl)amino]acetyl
amino)-2.3-dihydro-1H-inden-2-yl]-1H-indole-2-carboxamide

iperidin-1-

20

25



5-Chloro-N-(I-[(iodoacetyl)am no] -2, 3-di hydro-1Hinden-2-yll-1Hindol e-2-
carboxam de (Method 7a; 60ngy, 0.12mmol) and sodi um carbonate (100 ng) were

di ssol ved

The reaction was cooled, water 20 (10 nL) added,

in 1:

1 di oxane:

water (5 nmL) and heated to reflux for 20 hours.

filtered and the filter

cake washed"MP¥H44#dter (3 x 1ml) and dried to give the RGIGBIFHNPHUN
(40mg, 85% as a white powder. "H NWVR 2.9 (dd, IH, 3.25 (m 111), 3.87 (m
2H), 4.77 (m_1H), 5.4 (m 1 . 5.55 (@8 1H), 7.15 (m 6H), 7.42 (d,
111), 7.6gExs, 11, 8.15 (d, |Myz 8.85|(d, IH, 11.74 (s, IH; MSmz
384, 386. P AO-03-0F4484—PCH-GB303A608831 - 59 Exanpl es 16-20 were made by
t he foIIomF%g et hod™ SNChI or o}

1-[(chl or ety)am T o2, 3- Ul jwdnes +1Hi nden- 2-yl | -1 H i ndol e- 2-
carboxanidgf(hkthod 7, @:h ny, £¥§4§%DI , Et3N (418 Al, 3.0 mmvl) and the
corresponding anmine (1.JOmol)|were dissolved in THP (5nL) and stirTed at
ambi ent tenperat ur@®$0n"24 5 hpurs. EtOAc (20 nL) was added and the mixture
washed wi wat-er 23— —1brire—30 nl), dried (MyS04) and the

vol atil es ﬁ%nnved t?%ducejm%¢é§%ure to give the title conpounds.
Exanpl e 16:

5-Chloro-N.[ (I R 2R)-N"- (f [ ( 2- hyfdr oxvet hyl) (et hvl ) andnol acet yl | andno) -

2, 3-di hvd e H—-H{rdele—2-—¢ar boxam de 10 Exanple 17:

5. Chl or o- N% i #3532 hyl[) (1 Dhenyl net hvl ) aM nol acet y! |

am no) . 2. [ vl | .1 Hindol e-2- carboxam de Exanple 18:

5- Chl or o- froxvpii)eridin-1-vl)acetyllaniinol-2,3-

di hvdr o- | e- 2-carbgoxam de Exanple 19:
5-Chloro-N((IR 2R -1 -f1(3-h-vdroxvi)vrdolidin-I-vl)acetyllandnol-2,3 15
di hvdr o- | A nden- {280 > Erflo| 42124%ar boxani de Exanpl e 20:

N F(l R 2R —=(f [ Bi s{2-hydroxve! b| acet yl | anl i no) -2, 3-di hvdro-1| H

i nden-2-vil-5-chloro-1Hindol e-2-carboxamde 5---/ RCk HN N H 20

10

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 Smins. 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 (MgSO) 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-[(Aminoacet

carboxamide
Example 22: N-

1)amino

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

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

5-chloroindole-2-carboxamide

cl 2
WO HN
5 .Q:@



25 WD 03/ 074484 PCT/ GB03/00883 -60- EX R M Z 16 441,443 17 455, 457

HO ,,,--,N9 18 a OH 467,469 N 19 dN OH 453,455 20 Ho-"~"Ne-,, ,OH 1
471,473 Exanples 21 and 22 were prepared by the foll ow ng nethod:
rac-N-[1-Am no-2, 3-di hydro- I Hinden-2-yl]-5-chl oro-| Hindaol e-2- car boxam de
trifluoroad¥@POTABAG salt (Method 4, 440 my, 1.0 nmol), PREGESHE8ondi ng
carboxylic acid 5 (1.0 mmol ), DI PEA (350 pL, 2.0 nmol) and HOBT (135 ng,
1.0 mol) re dissolved in DCM (10 nt6l-and stirred for 5nmins. EDCl (240
ng, 1.25 pE®l) wasRadded anMsgkhe m q{ture stirred at anbient tenperature
for 24h apg—the—v +-es ﬂéfm"““ By evaporation under reduced pressure.
The resinglwas |‘S)§h/ ﬁ%égc (125 niL), washed with water (2 x 10 nL),
brine (1p nlL), j ?QE@S)4) and tHe vol atiles renoved by evaporation
under red[jmad prejssyr 44g 44®si que was di ssolved in DCM (20 nmQ and TFA
(2 nm), sfirred ﬁ@ent tenperatyre for 4 hours, evaporated and

co- evapor pt ed wi th”chf or\y O nmL) under reduced pressure and dried
to give t ' Exanple 21: N 11

-[ (Am noacet vl )am nol -2, 3-di hydro- 1Hinden-2-yi 1-5-chloro- 1H i ndol e-2-
car boxam de 15 Exanpl e 22:

N-11-r((3S)-3- Am no- 3- carboxer -2, 3- d| hydro IH-|nden 2 yl L-
5- chl or oi nBxample 23: 41-ff(ck iy l)sulf 23

PCUGBO3/ 00§1§n 2= -IH-ﬁiiloﬁ Mcgrbxamlde

N-[(1R,2R)-1-Amino-2,3-dihydro-1H-inden-2-yl]-5-chloro-1H-indole-2-carboxamide
trifluoroacetic acid salt (Method §, 2.2 g, 5.0 mmol) and Et3N (2.1 mL, 15.0 mmol) dissolved
in dry THF (30 mL) at 5°C, chloromethyl sulphony] 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 (MgSQO,). 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, 1H), 8.82 (d, 1H), 11.79 (s, 1H); MS m/z 438.3/440.3.

-2.3-dihydro-1H-




21 )t,-,NH2 383,385 0 OH 22 )aNH2 441, 443 Exanpl e 23:

5-Chloro. N ((IR 2R).I.ff(chl oronet hvl ) sul fonyl | am nol - 2. 3-di hvdro-1 H

i nden-2-vl)-1Hindol e-2-carboxanikide 00 ,%/1 C1L CLOHNS,/ HH NN *-
5

N-[ (I R 2R) WO RMITAS42 3- di hydro-1 Hi nden- 2-yl ] -5-chl or o- | BCTATRIP/MBEI car boxaf
flide trifluoroacetic acid salt (Method 5, 2.2 g, 5.0 mmol) and Et3N (2.1
n-AL, 15.0 mmol) dissolved in dry THF-€30 nL) at 5'C, chl oronethyl

sul phonyl chl orrhdel-((leﬁﬁinm;?ﬂ &ihgdroatBlFindenA2-gl)-+§-chBFo- 1i/5ndrld- 2 wwarboxaiddel and t he

Votati 1 os MG 4,808 ToniellSsseteg i RAAR LGercll BeROdAT e Hfmpn
resi due di ﬁﬁ%mﬂom&hmﬁts@ﬁﬁm{d &h?lir'idc 200N ach Minbl) weed Kided Zn&%heéame}x bri ne

(25 nL) and dried WS04). Renoval of the volatiles under reduced pressure
gave the t tirted atcasmhient frnnerature fog 2 hogrsy EHQRAR(25ml) waseddedrand the nikmRIew®4 ( dd,

R Y

Exanpl eN:  (MgSOs) and the volatiles removed by evaporation under reduced pressure to give the title
rac-5-Chloro-N-(] - ri-fl.uoro | fonyl I aniinol -2, 3-di hvdro-1 H

i nden- 2- v|3°'WPPE‘H{é@‘} 23|7%3P562§§YH‘%82’Y§H 60 HN,SNNF )<F H--6 WO
03/074484 'm@ap@(&pmgs 3@ 1H) 485 (m, lH) 5. 55 (m, lH) 7.12 (m, 2H) 7 18(dd 1H),

rac- N- (I -Am no- dro-|L Hi n-2-yl) o-1H-ind 2- car boxam de
(Met hod 4, 4%("?@1‘1)47 150, %Jél&%dé'écﬁ ﬁlrﬁdé@nﬁt%s @L}H)atllﬁ"c(ﬁ%}ul\’{&w ~d, 3.0
nmol ) i’@ds r46‘0I uor onet hane sul phoni ¢ anhydride (200 pL, 1.2 mol) were
added and the reaction

Example 25: rac-5-Chloro-N-

indole-2-carboxamide

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 pL, 1.5 mmol) and
bromoacetonitrile (37 pL, 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 (MgS0Oy,) 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.
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stirred at anbient tenperature for 2 hours. EtQAc (25 nlL) was added and the
m xture was 5 washed with saturated sodi um bi carbonate (5 nQ water (2 x 5
m), brine (10 m), dried (MySO4) and the volatiles renpved by evaporation
under reduced pressure to give the title conpound (400m%, 87% as a

of f-white ;%%@?7448%4 NVR 3.0 (dd, 1H), 3.3 (m 1H), 4.85 GFHGBﬂM?OSﬂ% 55 (m
IM 7.12 (m 2H), 7.18 (dd, IH, 7.28 (m 3H), 7.43 (d, 1H), 7.71 (d, 1H)),
8.91 (d 1H), 9 96 (d, IH, 11, 77 (s. 1163 NI'S rﬂz 10 558 460. Exanol e25:

garhple 2 ooV AR 2783 H-tetr§ ~ 3

H N 15

i ndoI e-2- ca bo>éa_ ]

N-[I-Amn- 1 ] - 5ch|oroIH-|ndoIe2carboxamde
trifluoroacetic acid salt (Met hod 4, 220 ny, 0 DI PEA (260 pL, 1.5
mmol ) and bronoacetonitrile (37 p.L, 0.55 rn B! nacetonltrlle(S rnL)
were heated in a mcrowave to 180 Cfor | c (30 nL) was added and
the m xture washed with vvate&(leO m) | e (10 nL), dried (MS04)

and evaporated. The residue wa ed' y nn um 20 chronat ogr aphy

(Et OAc: Hexane 1: 1) to afford tQ i.tl/e donpofind (I 10ng, 60% as a white
foam 'H NVR 2.93 (dd, IH), 3.17(m i}, B IH), 3.80 (m 2H), 4.30
(m IH, 4.48(m IH), 7.21 (m 5H), 7.35 ( 7.43 (d, IH), 7.68 (d,

IH), 8.8 (d, 1H), 11.77 (s 1H) Ms mz 365, 3625 WD 03/ 074484

PCUGB03/ 00883
5- Chl oro- N-4(1 R ‘géyrq ﬁwgﬂ@%wﬁ%i’m@%? retilygroy Liindgn-21 5 1 Hrindples2 1
i nden- 2- 1 dard drtarn ¥ Ok Laniple 2512 Y, 048n@A), sbdiuf abld¥ 95 N3 hmol) and

ammonium chloride (163 mg, 3.05 mmol) in DMA (5 mL) were heated in a microwave at
180°C for 1 min. EtOAc (50 mL) was added and the mixture washed with water (6 x 10 mL),
brine (25 mL), dried (MgSOs) and the volatiles removed by evaporation under reduced

pressure. The desired component was isolated by preparative HPLC (CH3;CN: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.

Prepared in a similar manner to Example 25 using N-[(1R,2R)-1-amino-2,3-dihydro-

1H-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, 5H), 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.



HH ~~b

5-Chl oro-N-(I-[ (cyanonet hyl )am no] - 2, 3-di hydro-| Hi nden-2-yl | -1 Hindol e- 2-
5 carboxam de, (Exanple 25; 182 ng, 0.5 nmol), sodium azide (195 ng, 3.0
mmol) and _ammoni um chloride (163 nmg, 3.05 mmol) in DVA &5 n(jégq wer e heat ed
ina mcroM&N#M84180' C for | mn. EtOAc (50 nL) was add&d/GH0BE ni xture
washed with water (6 x 10 nL), brine (25 nL), dried (MgS04) and the

vol atil es rem)ved by evaporatlon under ¢4educed pressure The desired
conponent Kxample 28:5 Vel L<OCarkot pIFPiX 30 pil gne2-gi]a
title conp tllnrd)m 3 140 gas a paI e orange powder 'H NVR 2.9 (dd, 111),
3.42 (dd, ﬁﬁ-ﬂ—-@é{%ﬂ—%ﬁ44?( 1H, 4.69 (m 1H, 7.16 (m 2H),
7.27 (m 3H), 7.42 (d, 1H), 7.49 (m 1H), 7.68 (dgu!H; M5 Mz (MH)-

407, 409. Exanol e27:

Nf(IR 2R)-1-[(2-Aniino-2-oxgeth
chl oro-1H. indol e-2- car boxam de
manner to Exanple 25 using N-[(
1H i nden- 2-yl]-5-chl oro-I Hindol
(Method 5) as the am ne and 2-bronpacet am 0 ectrophile. 20 '"H NWR
2.71 (s, IH, 2.83 (dd, IH, 3.26 (m 3H), 42 111), 4.47 (m 1H)

(7_do3| I(-I)S B vk (tepﬁ gﬂ&'«ﬁ@@)sz @?cr& J%pgﬁ,g %ﬁwrl}%moggé dl@g@ . 7.68

03/ 074484 B@@ 13RS (Metfidd Exmnﬁzé @523{11’1101) was dissolved in DCM ﬁlO mL). TFA
N-[ (IR 2R)-1-( Carboxymet hyl am no) 3-di hvdro-I Hinden-2-vl]-S-

chl or oi ndoflenb- w@é@ﬁe@néd@ regetion gfirged at apbieny tempqrature &ored IRyesy EvagoraipR 2R) - 2- f
[ (5-chlor %irldek ﬂe@tﬂ:% pl%s@ﬁk‘e), 8&%%'3% L@Qith @ﬁChZ(Q:?( IQJ' d?ﬂ)dd'ng cl')]_kalhzatmn from
EtOAc 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.

) an- dnoh- 2, 3-dli hvdro-1 H i nden-2-vl|[-5- 15
N HHPrepared in a simlar

2, 3-di hydr o-

{ fl uoroacetic acid sal t

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

Cl

15 2-Thiophenecarboxaldehyde (80 pL, 0.8 mmol) and potassium acetate (90 mg, 0.9
mmol) were added to a solution of N-{(1§,25)-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-{(1§,25)-1-
[(2-thienylmethyl)amino]-2,3-dihydro-1H-inden-2-yl }-S-chloro-1H-indole-2-carboxamide

which was used crude in the next stage.



5 inden-1-yl)glycinate (Method 8, 230ng, 0. 52 mml ) was di ssol ved i nDCM | O
m). TFA (1 nQ was added and the reaction stirred at anbient tenperature
for 3 hours. Evaporation under reduced pressure, co-evaporation with CHC13
(2 x 10 m.)_ and CI‘XStaleatIOI’I from EtOAc gave the title conpound (85 ng,
36% as a H NMR 2.93 (dd, IH), 3.41 (dd, 1H), 3P63/GHOY/O0SEH 4 55
(m 1H, 4.66(m IH, 7.13 (s, IH, 10 7.31 (m 4H), 7.5 (d, 1H), 8.64
(d, 1H), 12.43 (s, 1H; MS mz (MH ' 385;384. Exanple 29: N-f

(1S.2S) -1 -DIREAL(P0 (R Qﬁnmml] amdtatmyl)chlmndmc;ﬂo-;a., 8.5amrheljiwerelabidedrtd @ selBtien of-

5-chl oro- 1 H | -A-carho n

2- Thi opher%(!gggg;;lée‘ﬁ g ¢ 4mino] %}g%‘ X’JI\I “Hidgn-god }aégfl'k‘}m -LEdele2- (90 ny,

0.9 mmol) déﬂfoﬁarﬁi@é@liotr@g 9. SSQHQI‘) lrpiilh?cirous THF (7 mL). The reaction was stirred at

N-I(1'S, 2S)-1-am no-2, 3-di hy droIH-lnden2¥II-5 chl oro-

1H- i ndol e-ambiest ispsreitiefor KRR Batsly 3 nGBherglatidss gveprismpvad-byavapargting UREY. The
reactior r%ﬁe&fﬂeﬁsﬁ%h@ksﬁﬂ@&n%tvc& ﬁ{‘?@p% & hﬁ,)fﬂésh@djx@ftl?&hﬁﬁfﬁ ¥mp) Brifle then

macr opor ous | anmoni um  net h I'ystyrene cyanobor Ohydri de (540 ny,
0.9 mmol) (\h&mladmda@edr(hﬂgzm)t Hie velatles wmescmweébyavaparabomenmdet wapesdat ure for

a further ac then fil

ermved by asoup paie S4Bty B chisklgitennd Kot AR OA IS |
[(2-t3i lenﬁfmm%knblaéﬂnmd ndaoeﬁcg h}%}a-ad/hltd-sgmlen 2-yl J-5-chl oro-

1H i ndol e-2- car boxam I C us ude i.n xt_ _st

051 07444 ‘PRIRCHHS Goie2 50 L BHRAS1E6 1R 4°5 @ ihof 50 g’ﬂd“‘ﬁc‘ggglfmﬁlﬂ)orlde
(40 gL, 1) Ve R dadkghe ¢ . 8P (s N6Qf

N((I'S, 126;)76? {HEI?Z}?M éﬁ?l%@fh&ws lﬁgﬂg&?) di hydro-1 H i nden- 2-yl ) - 5-chl or o-
| Hi ndol e-2- carboxam de (210 ng, 0.5 mmol) in anhydrous TBF (7 M.). The
reaction was sti The

vol atiles were réﬁ%@w@ﬁg{)ex@ﬂ@l‘ g%%ﬁéggggﬁgég&ggso&gﬁ h&?rﬁ}g}sng @ﬁas)rlem due
di ssol ved amind=2 QAtthydbo- Mi)ndemwlpd chiotd? 1 Hatdole-Z-2arboxamidd (Method $ip and i@ ni)
and dried SQ4). The Vﬁ| at i Iel re renoved by evaporation under reduced
pressure Rt peremgrgially gyailph %31 B340l unm chr onat ogr aphy ( SCX- 2

MeOH: Et{3Ac 1: 10) to afford the title corrpound (100 ng, 43% as a white
solid. 1H NI\/R245 311) 335(dd 1H3.’ 435(d IH)
4.50 (m |i3ampie of S gthyl elr23-dihydyo-1 :

M5 mz 46

1}-5-chloroindole-2-carboxamide

Example 31: N-[(1S.25)-1-{N-Acetyl-N-[2-(ethoxycarbonyl)cycloprop-1ylmethyllamino}-
2.3-dihydro-1H-inden-2-vl]-5-chloroindole-2-carboxamide

)\\ /R
Cl

20 0

25



The foll ow ng exanpl es were nade by the process of Exanple 29 using N 1 (1

S, 29)- | -
an- dno- 2, 3-di hydro- I Hi nden-2-yl)-5-chl oro-| Hi ndol e- 2- car boxam de (Met hod
5b) and the a%[)r opriate comercially avail abl e al dehyde: 15 Exanpl e 30:
N-f (IS, 2S) WO PXEASEt yI - N. (car boxynet hvl ) an- dnol - 2. 3- di hv&CEGBRPIn- 2-
vl ) - S-chl or oi ndol e- 2- car boxam de Exanpl e 31:
N-F(I1S, 29 -1-fN Acetyl-N-r2-(ethoxvcarkdn-vl)cvcloprov-1-vlgethyl]anm nol -
2. 3-di hvdrEx | H. i nden- 2-vi | - 51 NMRr oi ndol e- 2-carboxaniide 0 Cl|M/zN 40 H O
25 WD 03/ VEO-66)—2—48—{-s—d3H) ,
295 (dd,[3%), 3.]15 Pdd, 424] OMSG-der?-#34s, 30, 385 (dd. THM3.154d¢50 (1924 | 5. 45
(t, 1H, [7.15 (m]| ( 5H) | 1H),480(¢ 2 '70607117Hf_,$45|t|)1H,87. (Mt .| 8. 85
(d. 1H), |11.75 (4r*s, OH 31 Dlg)SOdg) Iil.;’ll (. oy 2(.44)(s}?"5(3"£H):( %ﬁ%e (dd,
IH), 494 | 3.05 (rh 2H), 3.36|8H, 780d, 13D.JU7 (ssriHR2 B35 (4 185, &8WdM [1H), 9. 45
(br m IH), 7.15|(m 5H), 7.4 . 11 69 (s, IH, 8.35 (s, [IH), {. 86
(d, IH, 11.80 (4 s, IH E(gﬁf’gﬁég@zﬁ'ﬁﬁ
N—4|(: R, 2F)hg|,1| -[ N-Acetyl - N- (caf (DMgoRihv.L) @/BH)NRU4 &, 3HY 2I95ddd1H)} | aden-
2-vIT-5-dhlorol nco:;iﬁ\car boxamL 0e 345,336 G, stn, £8% (m, 210, 4.85 orm,
: O™ | 1H), 5.45 (br m, 1H), 7.15 (m, SH), 7.42 (d, 1H),
7.69 (s, 1H), 8.35 (s, 1H), 8.86 (d, 1H), 11.80 (brs,
1H)

5

10

15

«2.3-dihydro-1H-inden-

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.
TH NMR 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.



0 5 TFA (5 mL) was added to a solution of 1,1-dimethylethyl

facetyl ((IR 2R)-2-([(5- chloro- 1H i ndol-2- yI)carbonyI] am no |

-2, 3-di hydro- 1Hinden- | -yl)am no) acetate (Method 9, 138 ny, 0.3 mmol)
in DCM (10 nL) and the reaction was stirred at anbient tenperature for |[|h.
The vol at i WY3¥E#484r enpved by evaporation under reduced SHE@B?/@SPO af ford
the title conmpound (100 ng, 83% as a white solid. 10 "H NWR 2.42 (s, 3H),
2.97 (dd, IH, 320(dd 1H) 390(m6ZH) 460(m 1H) 545(d 1H)
7.25 (m SEfa 3 2R)-1-[BisAearbox g '

PCT/ GBO3/ 02&83 !p7_2‘ Engﬁl 53 ' “
N-f(IRZR) hvl ) am nol - 23dih vdroIH—indenZvII-S-

chl or oi ndol e- 2- car boxam de OH CH 0103( Q\l\ 0 TFA (5 nQ was
added to a solution of 1,1-dinethylethy (IR ([(5 chloro-1H 5

I ndol - 2-yi ) carbonyl] am no) -2, 3-di hydrﬁ{;—#ﬁ% -yl)am no] di acetate
(Met hod 10, 280 ng, 0.5 mmolQiin DCM (10 and™t he reaction was stiffed
at anbient tenperature for | h renoved by evaporation
under reduced pressure to aff (150 ny, 68% as a
white solid. '"H NWVR 2.85 (dd, 3. 0% 3.71 (dd, IH, 4.30 (m
IH), 4.51 (d, 111), 7.30 (m 10 7|—B‘, 7.0 (s, IH, 8.67 (s, IH, 10.22 (s,
[11); M5 mz 442, 309. Exanpl e34:

N-f (I R 2R) - | - [ At GInl-veasiaddedzo @ pautionf)l drdimsthylztial (IR 3-1[(3-¢hierer) Ha-

el ori de® (o PRI 2 R0 GAR: ek Enaneleiitent Qlefonrid, A5

0.5 mmol) in DCM (10 mL) and the reaction was stirred at ambient temperature for 1 h. The

volatll

volatiles were removed by evaporation under reduced pressure to afford the title compound

(150 mg, 68%) as a white solid.

"HNMR 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.

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

15 Acetyl chloride (20 pL, 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 (MgSO,). 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.



am no- 2- oxoet hyl ) an-dno] - 2, 3-di hydro- 1 Hi nden- 2-yl
1-5-chl oro-1 Hi ndol e- 2- carboxam de (Exanple 27, 122 ng, 0.32 mmol) in TBF
(10 mQ The reaction was stiffed at anbient tenperature for |I h. The

vol atil es were renoved by evaporation under reduced pressure the residue
di ssol ved WO ®BE#84 (50 nQ washed with water (2 x 10 M) PCB{GBI¥EH nQ and
dried 20 (MgS04). The volatiles were renoved by evaporation under reduced
pressure to afford t he t|t|1e corrpound 5(840 ng, 29% as a vvhlte 30I|d "H

. (m
| : 880(d IH), 11.78, (s,
84 PCT/ GB03/ 00883 -68 Exanpl e 35:
(car boxymet hvl ) am nol - 2. 3- di hydr o-

| Hi nden- 2- vl | - 5- chlor0|ndole2car m de ==~ OHO CL NO O N N <DO
CO0 TFA (3m) was added to a solution.of 1,1-di8Ethylethyl
[[(acetyl oxy)acetyl ] ((IR 2R)- 5 2- ([(g ~chl 1H i ndol - 2-yl ) car bonyl |

amno ) -2,3-dihydro- 1 Hinrggen- | -yl)am ac& ate (Method 11, 200 nmg,
0.4 mol) in DCM (10 nl) and NasN eacti o® was_stiffed at anbient
tenperature for 2 h. The vol a VR e neag evaporation under
reduced pressure to afford ths | ~sghpouxd-{ 134 , 9999 as a white
solid. "HNWR 2.49 (s, 3H), 3.14 (d¥, 13M), 3.26 (dd, IH), 3.94 (d, IH),
4.28 (d, 1H), 4.80 (m 3H), 10 5.98 (d,”IH, 7.20 (m 611), 7.45 (d, |IH),

7.65 (s, 1H), &FAl(sﬁhwhs allltdd, to 3 3018&on ¢f3l,1- &kﬁethyl‘dth?l [ ety kR acdyt KR, 2R) 36
5- Chl oro- N- F& 2R) - | - 5-di oxonpr phol i n yi)-2.3-di hvdro. | H i nden- 2-

yl 1 -Windd-d %c@gqob&mb%-y@carl@pyl]wneo@ -2,3- d1hydro-lH-mden-1 yl)amino]acetate
(Method 11, 200 mg, 0.4 mmol) in DCM (10 mL) and the reaction was stirred 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- 2.5-dioxomorpholin-4-yl)-2,3-dihvdro-1H-inden-2-
yl]-1H-indole-2-carboxamide

15
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
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



a ~N 15 0 Potassium carbonate (20 ng) and MeOH (1 nL) were added to a
solution of N

(IR 2R) -1 -[ N-(2-acetoxyacetyl)-N-(carboxynet hyl )am no] -2, 3-di hydro-| Hi nden
-2-yl J-5- chloroindol e-2-carboxam de (Exanple 35, 184 , 0.38 mmol) in
TBF (5 nL) MAKYME4 reaction was stirred at anbi ent terrpng’FngB"émqsﬁ?r 24 h.
The volatiles were renoved by 20 evaporation under reduced pressure, the

resi due dissolved in water and acidifie®to pH 2.0 and then extracted into
Et CAc (3 xedwedpressurprrad dhsirasiduedpyrified by eolumpvavonstogrephydEt Awisohenanierl: )0

gg{ 8;41142;; g%qggtﬂ%%%&?ﬁspgghg% égra%j';érsgh@nd the residue purified by

grap exane to afford the title conpound

(30 1%, dhforgh i a8idaun, S g Yo ) oy o 5, 698 5 04

1H), 7. 71 158 (nd,I6H), 7429@, (), 7.7H)s, 1HL}, 850 (4, SH),IH)’H (w,a}m MSNhAAM 4D 24225

Exam ) 107

5- Chl orosN-((IR 2R) -1 -f[(2R) - 2. 3-di hvdroxvuroi) vl amn nol - 2. 3- di hydr o-

| H i nden- 2- vI) IH-|ndoIe-2-carboxa d O—I C\ N I-117 rO—I aN\. N NO

2, 3- 0- ( S) -hxamnie gdroxvpropyidaming}-2.3-dibwdrey 5si um
acetate ﬂﬁlfﬂén@glz QHYIQdémlc)armg,ﬁ“&dded to a sol ution of

N ((I' R 2R)™=T-am no- I nydr o-TH-1 nden

2-yl1-5-chloro-1 Hi ndole 2- car boxan-dde (Method~s0B28 ng, 0.75 mml) in

MeOH (10 nL). The reaction was stiffed at anhijent tenperature for
approximately 5 mns then croporous trieghyl a®koni um net hyl pol ystyrene
cyanobor ohydri de (352 ng, O. ml) was added and the reaction stirred at
anbi ent tenperature for a furt - The pyeagti™SN was then filtered 15
and the volatiles were renoved evipopdrTon | reduced pressure to
5-chloro-N- [(IR 2R)-1-(( [(4R)-2, 2v°di ngt hyl =1, 3¥di oxol an- 4-yl ] net hyl

| am no) - 2, 3-di hydr o- | Hi nden- 2- yI ] -1 H Pndol e- 2- car boxam de whi ch was used
crude in the n&xx0<felgepropytidere3L-glyyeraldehydel (98 dng, 6.7a rerodl) andopotassium acetate

i ool Rl 475 MEnL T RTION TS S35 SRR ST (IR 2Ly 2 BVABHEN S ar boxam
i de (100 rgyl}-5-chloro-1H-indole-2-carboxamide (Method 5, 328 mg, 0.75 mmol) in MeOH (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 S-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-yljmethyl }amino)-2,3-dihydro- 1 H-inden-2-yl]-1H-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, 7TH), 7.50 (s, 1H), 10.01 (s, 1H); MS m/z 400.
25



20 0.23 mmol ) in DCM (10 nL) and the reaction was stiffed at anbient
tenperature for 24 h. The volatiles were renoved by evaporati on under
reduced pressure to afford the title conpound (90 ng, 100% as a vvhite
solid. "HNWR 2.94 (dd, 1H), 3.15 (m 2H), 3.38 (m 1H), 4. 35
(m 3H), ‘%R"Wf“‘sé IH), 4.96 (br s, IH), 6.80 (s, |H)PC?’%IU{”?‘?¢F

.50 (s, 1H), 10.01 (s, 1H; MS mz 400. 25 \\D 03/ 074484 PCT/ GB03/ 00883
-70 Met hod 1: (+/-)-trans-2-Aninoi ndan®t-ol OH NH2 Isoanyl nitrite (15
m, 108mmiiethedd: added to a solution of indan-1,2-dione (12g, 5 90mol) in
MeOH (380 m) at 45 C foll owed by concentrated HCI (12 m) dropw se over 5
m nut es. Te)-trense2-Amminoindanrl-el was stiffed for 3 hours at roomtenperature.
Excess isoanyl nitrite (I m) and concentrated HJ (1 nl) was added and
the suspension stirred for a further 19Hminutes. On cooling to room
tenperature a white precipitate forr NHarecipitate was filtered off
and washed with cold MeOH (40 ml) @m by Et20 (40 m) to afford indan-
1012dione20xine(629, 43%a e solid. "HNWR 3.80 (s, 2H),
7.43 (t, IH, 7.60 (t, 2H); mz 162, A solution of
i ndan-1, 2-di oné‘iOEka‘?‘% (lé @gloggglﬁﬁlfb\"ﬁs qdﬁ@mowavmowyanah%rdwmﬂéa Di oxane
(36 M) ey Yy n 15
mixt ur e e AR EAs03) LOBRE ARS8 Lo eRRIAHIORT} ph fpiiEaer s
concent r atngigutas dBre mmﬁunaﬂxtpme%Mmedtfor Jghcms #t@goro femperatdré.- Rkvesssiseaoiyl d whi ch
was recrystall S omE OH title conpound as a
Wit e cor e (R pod SRetoterleg HRY B) 0 ab i ghe i pOspRRS e por A ufn B
1H), 6. 04 150ninhted., O cablingto fbin, tem&rﬁ@rc(a&vhltzlﬂ}cclph@tel‘f&ﬁﬂvdd TBe precipitate was
N—[(IR 2R) - 2- Ami no- 2, 3-di hydro-1 H H net hanesul fonamide, 0 0 \\ i
.S\ filtered off and washed with cold MeOH (40 ml) fo owed by Et,0 (40 ml) to afford indan-

10 1,2-dione-2-oxime (6.2g, 43%) as a white solid.

'H NMR 3.80 (s, 2H), 7.43 (t, 1H), 7.60 (d, 1H), 7.70 (t, 2H); m/z 162.

A solution of indan-1,2-dione-2-oxime (6.2g, 39mmol) in EtOH (470 ml) and
4MHCl/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.
'H NMR: 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
O\\S//
\
v NH,

(1R,2S)-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



... NH2 (IR 2S)-1-Am no-2- hydroxyi ndan (3.0g, 20mmol) was dissolved in dry
TIHF (40 M) 25 and triethylamne (8.4 m, 60.Omol) at 100C. Methane

sul phonyl chloride (5.0g, 44.Omol) dissolved in TBF (10m ) was added at
such a rate that the internal tenperature remained below 15 C. Fol |l ow ng
the additi JWOPHY4xture was stirred at room tenperat ur e PCECBIHMEY s, WO
03/ 074484 PCT/ GB03/00883 -71 and then evaporated. To the residue was added
Et OAc (100 m) and the mixture washed wilth saturated aqueous sodi um

bi car bonat anddkes evagematedh fTe the rFsidueovayaddas BsOAa(100mbard die mixtursweasheditnesi um

| ph . ' - - i do-.2-
ot hy sl pRRERERAL 36008 viaKBpkt harila i THEBERY: RIGRATAZied over
" HNVR: 3. 25tagn28ihid siiphate Bid gvapored &, givd) (18,255 (-methaheshlpBogamitidR, 7. 3(m 4H) ,

7.90 (m | : z 304.2 .

(IR 2S)-| -WQ’HSWE@BV‘;SMH%G&-&@@PF&PéﬁVﬂlﬁ’&n%?llﬁxyi ndan (2.0g, 6.56mmol)
was  di ssOEVRNE: B.2810%, BTBLLYY, 3A0ES.80scisr, 305 h) 1H)S9d5 ¢ B7), 98 (fl4Hyg,

26. 2mol ) was added (and 10 %(heﬁcr?l’ Xme hféat egﬂlg oH)SOOC@or )II Eéur.ﬁg’he
reacti on waB0 @JdBdn/zd0#dt ed with Et OAc (100 ml), washed with water (6 x 50
m ), dried over magnesium sul phate and filtered. 10% Pal | adi um on
activated carbon was added and the m xture stirred under a hydrogen

at nospher e for (BR,25eltMethaf¢suipherantdo-2imethytpalphedyldxyinideh (20g: 6. 56mmel)aper at i on

ave the ti.tl onpound .2 9 as. a I [ ol.i d. H ,NVR
0970 (br oatibsoRvel BT hieyhytyeturt 63 gy 55 il 11 55 3B hnigor) g andeg | T
1H), 4. 10 themixthredheatad d®0TQTor 4 Hbir. TheZredatibn4vas bislé) dilted with IE€D Ac Q00 MY,
1-fN- (1. 1- di et hyl et hoxv) car bonyl am nol i ndan- 2- Y1) car _bam)yl(} indole 0 HN
H 20 5- chveshed withieter 0030 mbxdred o verdnagnesiurp suiphate andifliesed. 10% Palladium

(+/-) - t 1 angir griddbd\Qrthon (Ws hlded hnd He MRk by BHB@¥NAe! & By |aﬁﬁni:grsgﬁ’éré Rdan (6. 39,
25.6mmol ), DEPEA (4.5 ml, 25.6mmpl) and HOBT (3.579, 25.6 ') was stirred
i n DCM ( 10®urd. Filtzation duaughesalite fellawed by evappratipmgave she title cemppurddl.25 g, 83%)

32. Omol ) Nas A &gsglpdj the m xture stirred at roomtenperature for 20
hours. The xture was diluted wwth EtOQAc (250 m) and washed wi th water
and bri . '"HNMR7®esad 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-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
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.



magnesi um sul phate foll owed by evaporation gave the crude material which
was purified by silica chromatography with hexane: EtQAc to give the title
corrpound (9.1 g, 83% as a pale pink foam WD 03/074484 PCT/ GB03/ 00883
-72 "H NWR_2. 85 dd IH), 3.20 (dd, 1H), 4.50 (m 1H), 510(_,( |H), 7.15
(m 6H), 7.8 M4y 745 (d, IH), 7.70 (s, 111), 8. 80FCH 'ﬁ%"ss 1.78
(broads, 1H). Method 4 5

rac- N-(I-Am no- 2. 3-di hydro- 1 Hi nden- 2- y1%r- 5- chl or o- | H-i ndol e- 2- car boxani de
Cl H N N 2'H NMR-2.85(ddhi ) 320 (dd\1H), 4.50 (m, 1H), 5.10 (m, 1H), 7.15 (m, 6H), 7.35 (d, 1H),

1-[N-(1,1 X y | | car banoyl ) indole (Method
3; 5.0gq, f%%mbﬁ ?Hﬁ%xﬁﬁi@@e@mp%‘@g . Trifluoroacetic acid (10
n-fl) was added and the mi xture stirred at roomtenperature for 24 hours.

The m xture was 10 evaporated then co-evaporated with chloroform (2 x 50
m) and t rMethoddeq with Et20 to give the trifluoroacetic acid salt of the

i t1e commpund o >-6% ofigeld. 11, 3. 40

(dd, I'H, IH), 7.60
(d, 1H), 7.75 (d 111), 8. 66 y. 11.82 (broad s,
1H). 15 Met hod 4a

Nr(lS, 2S)-2-Am no- 2. 3-di hydr o= en 1IN sulfonam' de 0O HN
H2N,, -, This conpound was prepared a cordHng Lherprocess of Met hod 2,
starting from (IS, 2R)-1- 20 am no-2- hydroxyi ndan to give the internediate

(1S, 2R) - I - [ (metshghistel3- gvxyl mr(n'uJaohetﬁylaho@)dawdﬁylaﬁmhioixﬁmr&-moakbamoyl)
met hanesul fonate: 'H_N 7-3.33 (m  2H), 5.13
(s, I'H), 5ndde (Yiethodd; 59634, 7(‘mm°1)4ﬁ)s dispolg 1('?01\130 mDsTW&orth)aﬂ . and

hen th . . S vasl 11
g 82 E e rﬁ?‘&a%ﬁ&’deﬁ'(ﬁﬂ@ he%l?ﬂl'bcsttmc3§t o&'n'nl_i)% ;atlﬁ@(fc(r@4 héi)!ﬂ)s ' Tie: n%@t (‘emv%s )

7.56 (s ,10 1d¥pporatEd then cQ—g\Taporated w1th chloroform (2 x 50 ml) and triturated w1th EtzO 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
15,25)-2

H N1

This compound was prepared according to the process of Method 2, starting from (15,2R)-1-
20 amino-2-hydroxyindan to give the intermediate (15,2R)-1-[(methylsulfonyl)amino]-2,3-
dihydro-1H-inden-2-yl methanesulfonate:
"H NMR 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.



V\D 03/ 074484 PCUGEB03/00883 -73- Method 5

N-[(I R 2R) -1 -Am no- 2. 3-di hydro-| Hinden-2-yl | -5-chl oro-1| H7i ndol e- 2- car boxam
ide N H CIJo~ ~\O H2~ 5 tert-Butyl
((IR 2R) - 2- %5 chl oro-1Hindol -2-yl)carbonyl]aniinol -2, 3-di hydro-| H i nden-
|- yl)car bAHBPO#MIt hod 5a; 1.0g, 2.35mmol) was di ssol ved G0 ),
TFA (2 nmL) was added and the m xture stir-red for approximately 70 hours.
Evapor ati on under reduced pressure folldbwed by co-evaporation with
chl or of or nMethod 510 rrL) and dry| ng gave t he t|tIe corrpound as the

trifluoroags igowder. 10 'H
NVR 3. 03 (Td ‘ ML ) .2 (d, IH),
7.36 (m 3H), 7.46(d, I H), 7.55(m | H), 772(d, I H), 857(3 311),

8.99 (d, 1H; M5 nmlz 326, 32§, t hod Sa% qjt-Butyl

((1R 2R) - 2-1F(5-chloro- ITHin ohyll amino 1-2.3-dihy
0-1Hinden-1- 15 yl)carbanmate , N H

5- Chl or oi ndol e- 2-carboxylic acid (39£‘| ﬁ)Z tert-Butyl

[(IR 2R)-2-amni no-2, 3- di hydro- | Hinden-1-yl ] carbdmate (497 ny, 2 mol),
DEPEA ( I mmgl) g mmﬁ . n DCM
(10 m L?ﬁsqg}t'tlﬂrﬂ?ég( ! 3 {%@gcshl&?ggr;ﬁ%%% marbgrr‘rg QO}M alh%lz;q}\/\gga’a(ljded and
t he react |3d)¢alsbamﬁméMeﬂt9d 53; hog 2<35mmind) W@Idéﬁspllv&ln\mlﬂ (1@ mba).ldF A2 mL) was

Soroet on R nd SRAGE RIS fsiricly g hétts Beppd G AK bR 08! ©
t he vol at |fostdsdetrmaslrallwauoawaamhmrofonn (@l €0 miL ahdodrging gaszhe dtle congpiowred t he
5o Caq aahe hieoadpiite s 0 3 1ol § ppt BeshmeamiRos powdsr iy 1 s 5 9L
(m  2H) 10 "HRAMES3.03 oélslg) 94 (a1 11, H)75 (Wl 285, 701, (d 1i), 7.0, kg, 7A85ndt 28, WO

03/ 074484 PCT/ GB03/
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.

Method 5a

-dihydro-1H-inden-1-

15 yDcarbamate

o)
Cl O HN
N
H ﬁ‘C@

5-Chloroindole-2-carboxylic acid (391 mg, 2 mmol), tert-Butyl [(1R,2R)-2-amino-2,3-

dihydro-1H-inden-1-yl]carbamate (497 mg, 2 mmol), DIPEA (350 yL, 2 mmol) and HOBT
(270 mg, 2 mmol) were dissolved in DCM (10 mL), stirred for S 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.



-74- Method A tert-Butyl ((IS,2S)-2-f r(5-chloro- 1H i ndol-2-yl)carbonyll
amno 1-2.3-dihydro- 1 Hinden- | - yl)carbamate 0 C-, O HNN H 5

5- Chl or oi ndol e- 2-carboxylic acid (2.8g, 14 nmol), teri-Butyl

[(IS, 2S)-2-am no-2,3 di hydro-1Hinden-1-yl]carbamate (3. 47 | 4rmol ), DI PEA
(4.9n, 28%93’07%’6 HOBT (1.89g, 14nmmol) were di ssol ved RGH/EERPOBED0
stirred for 5 mns, then EDCI (3.2g, 16.7mvpl) was added and the reaction
stiffed for 3 hours. The volatiles werel4enpved by evaporation under
reduced prMethodéb Et OAc (125 nQ was added and the or gani c solution 10

washed with water 0 bri.ne. (50 drle( and .t he

vol ati |l es “"-v‘aav e RO O e O A " ""' Fe title
conmpound ( 938% as a pale brown foam 'H NIVR 1.47 (s, 9H), 2.9 (dd,
| H), 3.27( C IH), 4.7 (m IH, 525 (m 1H, 7.24 (m 6H), 7.5 (m 2H),

7.79 (s, IM 8.91 (d, IH, 11.85 (s, 1H), Msoniz 6,428. 15 Method 6
N-[(1S 2S)-1-Am no-2. 3-di hydro-1| Hinden-2-yl N\ 5 or o- | H i ndol e- 2- car boxam
ide 0 HON H 20 tert-Butyl ¢ ony °
((1'S,2S)-2-1[(5-chloro-1Hindo Nsarpon
i nden-1-yl)carbamate (Method 5 g 2 5 hs di ssolved in DCM (70
m), TFA (13 nL) was added and the Hi xt ad for approximtely 20
hours. Evaporation under reduced pressure foI | owed by co-evaporation with
chl orof ogm (2 . éﬁlof&ﬂdoﬁmicdibwyﬂé]a@@mg, lllhﬁuﬁdl)t lefr-B@UIOLEIS)-2aniife2,3-
trifluoroacetate salt (5-5 br own anor phous 25 powder. 'H

NVR 3. 03 (@!hydrtﬁla‘l-m@ml rldﬁirbam)e (34735!4{1131101)21131’131’7(4197"1( #mmely andHOBTy 1)

{20 o M AP i dopCrtsas 09199

16.7mmol) was added and the reaction stirred for 3 hours. The volatiles were removed by

amo) - 2, 3-di hydro-1 H

evaporation under reduced pressure, EtOAc (125 mL) was added and the organic solution
10 washed with water (2 x 50 mL), brine (50 mL), dried (MgSOs) 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

20 tert-Butyl ((18,25)-2-{[(5-chloro-1H-indol-2-yl)carbonylJamino }-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.
TH 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.



Met hod 7 rac-5-Chloro-N-i

| -r(chl oroacetyl)arninol -2, 3-di hydro-1Hinden-2-yll-1Hindol e-2-

car boxam de 0 Cl OHS5

N-[ I - Am no- di hydr o-1 Hi nden-2-yl ] -5-chl oro-| Hi ndol e- 2- car boxam de
trifl uoroaé‘é‘?P%‘”&‘@l‘d salt (12.8 g, 29.1 nmol) and Et 3N ( PETERY0088% 4 mol )
were dissolved in DCM (500 nmL) at 100C. Chloroacetyl chloride (6.6 g, 58.2
mml) in DCM (25 mL) was added, the rBaction allowed to warmto anbient

t enper at urMethodi7r r ed for 1 hours, filtered and the filter cake washed with
DCIVI(3x50 ) . . P. 10 779 as a
whi t e pomn[e'rﬂql& a - 2 ,]24 67 (m
IH), 5.5 (carbokighide7?. 19 (m 6H) 7.43 (d 111), 7.7 (d, I'H, 8.75 (d, IH,
8.87 (d, IH, 11. 74(s IH); M5 nmlz 402,404. Method 7a 15

5-Chl oro- N-11-[ (i odoacetyl ) am nol - 2. 3- d| hydr@lH—dlnden 2-vl)-1Hindol e-2-ca
rboxamde O Ck, HN NN H

5- Chl oro- N-(I-[(chl or oacet yl gla[i D MNIr o- | H-i nden-2-yi)-1Hindol e-2
car boxam de (Method 7; 2.0 g, ; iumiodide (2.0 g, 12.0
mml) in acetone (50 M) was heats 6 hours and then cool ed
and the volatiles renoved by 20 eva reduced pressure. The
resi due was dissolved in Et OAc (50 nL) washed with I M aqueous sodi um

t hi osul phate (&V-id- Qﬁlirml.)-,dihwavdﬁ {ndén-24Ql1- iatrhlore-l(ﬁsdcuttﬂ-cachokadideV\D\l and the

| ati | d.by. t' d titl
compound. (STyeegolE KIREE Ry & BARR R BT Lo B R RSob kil n 5. ¢
(m 1H, DM (GOszwt,mac&:r(wroadetj) chlbride6.618, 58. ﬁ)nmoi)na lZ((TJM (@fH)nL) wgd 7.42 (d,
IH), 7.7 (d, i 8.87 (d, IH), 11. M5 nl z

(M H)- 4gzadd%bahe rmtlew ﬂmwwm@msramrez eurr%bfphbamss filtered and

“1.1-Di ﬂetthyhﬁéﬂw@ Msﬁéd?waﬁbc?«téa {f&mﬁmxﬂr&led ddEilddetindcothpduntd dy! | am no)
23d|8/ro- i nden-1-yl)am nol acet at e
10 77%) asawhlte 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-

5-Chloro-N-{1-[(chloroacetyl)amino]-2,3-dihydro-1H-inden-2-yl}-1 H-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

(MgSO4) 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, IH); MS m/z (M-H)".492, 494.



OX CLOO 5DPEA (2.4 ML, 14 mol) and t-butyl bronmpacetate (610 pL,
4.0 mmol ) were added to a solution of

NI (IR 2R) -1 -am no- 2, 3-di hydro-| Hinden-2-yl|-5-chloro-| Hindol e-2-

car boxam de‘v\él\/bt hod 5, 2 g, 4.6 mmol) in CH3CN (50 nL). The resulting
suspensi on WR448#rred at 60' C for approximately 2 hour LCTGRIHBEBD| i ng t he
vol atil es were renpbved by evaporation under reduced pressure, the residue
di ssolved in EtOQAc (50 n) washed with-M water (2 x 20 nL) and brine (50
m.) and drMethod@S04). The vol atiles were renoved by evaporation under
reduced prege e r.esi i fi [

(Et OAC: | sonexEmREL

whi t e sol iigden-H 'néa%at s, 9H), 2.95 (dd, 1H), 3.30 (br s, 1H), 3.38 (dd,
IH), 3.67 (‘F‘J%‘]—ir t, . 4.45 (br s, IH, 4.60 (m 1H), 7.15 (s, 2H), 7.18
(d, IH), 7.28 (s, 2W 7.45 (d, 2H), 7.68 (s, IH)Sng.BZ (d, 15 1H), 11.8

h

(s, IH; MS Mz 439. Method 9 1, 1-D nethyl et hylo+facet yYWR, 2R) - 2-f

[ (5-chl oro-| Hindol -2-yl)carbonyl | am noI-Z,F}%—dgoy o- I Hinden- | -yDam nol
acetate 0 OX C1 0 ~aN N 20 DI PEA (80 p{, 5 mol) and acetyl chloride
(30 pL, 0.5 mml) were added tg=a\_ sol utioniof 4, 1-di net hyl et hyl

[((IR 2R)-2-f [(5-chloro- IHI @ yl)ﬁ am no J-2, 3- di hydro-
1Hinden- | -yl)aminol acetate t™Etpot~g, 286 wg# 0. 5 nmol) in TBF (10

m Q The WO 03/ 074484 PCT/ GB03/ 0088 -87 reaction was stiffed at ambi ent
tenperature for agproxi mately 1 h. The volatiles were renoved b

evapor at? on unddPEAdR4cdd 16:*1%;8@11?@ rbyiyl b@moawtﬁiﬁe%vﬁammpl)z«médcteso m),
hed wi t _arthd-38.- dith gy Adad- oy ]¢ 4ddolelD

Vol at 1 s e Bhtbn bevtiRoriitanho B3-S Al 200} SenldB T haod5®, |

resi due purarfoxerdido yYMetHodr8)2 g, 4.6 momod) io GHAGNY5Q HLPAThd ealitxgsuspehsiod yvas 0

afford the title ¢ ound (16 , 71699 as a white solid. '"H NWR 1.34 (s,
oH), 2.99 S(“afaﬁi 24 ) 8?%82?0(‘{&’&}33( 239%_ 'é%owpﬁw? velatilgs were ropgved By 67 ()
1H), evaporation under reduced pressure, the residue dissolved in EtOAc (50 mL), washed with

10 water (2 x 20 mL) and brine (50 mL) and dried (MgSO,). 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 (brt, 2H), 4.45 (br s,

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

1H-inden-1-yl)amino]acetate

Cl

20 o
DIPEA (80 uL, 0.5 mmol) and acetyl chloride (30 uL, 0.5 mmol) were added to a
solution of 1,1-dimethylethyl [((1R,2R)-2-{[(5-chloro-1H-indol-2-yl)carbonyl]amino}-2,3-
dihydro-1H-inden-1-yl)amino]acetate (Method 8, 200 mg, 0.5 mmol) in THF (10 mL). The



5.53 (d, 111), 7.50 (m 8H), 8.50 (d, 1H), 11.75, (s, IH; M5 mz 504
(M:NH4) + 426. 10 Method 10 1. 1-Dinethylethyl f (QR 2R)-2- [(5-chloro-

1Hi ndol - 2-yl ) carbonyl| am no 1-2.3-di hvdro- |IH inden-1-yl)am nol di acetate
00OX C1L O DEFEA (2.4 mL, 14 mol) and t-butyl bronvacetate (610 pL,
4.0 mol) WPEYAHPAd 15 to a solution of PCT/GB03/00883

N-((I R 2R) -1 -am no- 2, 3-di hydro-1| Hinden-2-yl|-5-chloro-1Hindol e-2

car boxan-dde (Method 5, 2 g, 4.6 mmol ) -1 CH3CN (50 nlL). The resulting
suspensi orreaqtion was jtirredat ambie tefecature fprapprioxisnatdly 1 B. Whe wldtilescowest i ng t he

t seol veq o Rfard oot RRALA it LT BB PRERSHE B0 EE 101 €0
dried ( MySGsbhed witlewutet @tx 10aaL)\Brige (10 MDY and biyedMgSOan OThetvolatiles hdeyr r educed

pressure and the residue purified by colum chromato ;ﬁ@)@y
(Et OAc: i sJRBRWNEPY evappratiog under srdycadpizespyre prd g rRsiclym gu fglum404 as a

white soj iéﬂrorﬁdfb%i%\ﬂﬁy?@c(i%he%11:1;t§5}fc{r§the9iﬁl coxﬁg&‘id@%m%%%)ﬁs £3 (m
4H), 3.71 (dd, TH), "4.30 (m 111), " 4.51 (d, IM 7.30 (m 7H), 7.60 (s, 1M
8.67 (s, IWjiteselid22 (s, 1H); MS miz 554, 309. 25 Method 11

i ndol ol oA b3his PAE2SRRALIEE %28 nlr 228 Gy ASRTE PEELRT AP ot at
WO 03/ 0744858 @CTHY2G8 (083 8.50 1B 18- 13X, (sOIHYMS m/zNj04 (M+NH4D* 4262 ~N 0

Acet oxyacetic acid (54 ng, 0.5 mmol) and DMIMM (130 ng, 0.5 mmol) were
added to a solution of dinmethylethyl [((] R 2R)-2-1 [(5-chloro- |

H- i ndol 1®@-Mktheannponyl] amno 1 -2,3- dihydro- | Hinden- | -yl)am no]
acetate ( P in TBF (10 mL). The 5 reaction was
stirred atl shlogo; b dndoldrvbicarbaryllaminph g 18s were

inden-1-ylamino]diacetate

Cl N o

DIPEA (2.4 mL, 14 mmol) and ¢-butyl bromoacetate (610 pL, 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 §, 2 g, 4.6 mmol) in CH3;CN (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.
'HNMR 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 [[(acetvloxy)acetyl]((1R,2R)-2-{[(5-chloro-1H-indol-2-yl)carbonyllamino

}-2.3-dihydro-1H-inden-1-yhamino]acetate



removed by evaporation under reduced pressure the residue dissolved in
EtOCAc (10 nm.), washed with water (2 x 5 nQ brine (10 nlL) and dried
W)S04). The volatiles were renoved by evaporation under reduced pressure
to afford the title conmpound (215 ng, 80% as a white solid. 10 'H NWR
1.40 (s, 9NyOON®4 s 3H), 2.75 (m 111), 3.36 (dd, |H) PCTEEPE3 o)
3.88 (d, 2H), 4.72 (m 1W 4.86 (brd, IH, 7.09 (s, IH, 7.15 (dd, 1H)

7.28 (m 4H), 7.45 (d, 1H), 7.65 (s, tHr, 8.55 (s, IH), 11.47 (s, 111); M
mz 562. WO 03/074484 PCUGB03/00883, -79- Qains l. /A conpound of fornula
(1): Y (42) (1) NA(R)n HNH M5 V\/nere§< A i s phenyl ene or
heteroarylene; nis 0, 1 or 2; mis ® 10 is independently
selected fromhalo, nitro, @jano, hydr ox ar bgxy, carbanoyl,

N- Cl - 4al kyl car bamoyl, NN-(Cl-3g

N- Cl - 4al kyl sul phamoyl, N, N-(

(wherein b is 0,1, or 2), Cl - 4aRg fal k C- 2-4al kynyl , Cl -4al koxy,

Cl4al kanoyl , Cl4al kanoyl oxy, hydroxWCI aI kyl, f1uoronethyl,

di fluoronethyl, trifluoromethyl, trifl uor onet hoxy; 15 or, when nis 2, the

two R groups, AR@Riiefic ad @4%05&1&&3@1@@%&9& (Psdxﬁg,\ms fakhol)Ree alded
or

attached, may forma 4 to 7 eredrlﬁb’otlonally contajning 1 2
T

het er oat onf@ 2 sPhytiemelfimeathylothyll(d R28X 21 {{Srahipro-SHpdplR-Ysadoryl} t33 bei ng
substi t ut t i ﬁ.{)ﬂqp I%né)el ted
from hydr gg'é’?% (r?\gq'é‘% i wm@LJaWnJéC %@lg‘?‘gﬁyﬁoﬁgugrs cr)llrir}g(t?lg , 2&1 - e

di f | uor ofretedpgion was stfrrqsl@t mmwmpqratumlfmpmmmms h-aThmleqtilea)vdmrmyl :

G - 4al kyl ’re%véﬂ)}%%%ration under reduced pressure the residue dissolved in EtOAc (10 mL),

washed with water (2 x 5 mL), brine (10 mL) and dried (MgSQ,). The volatiles were

I)2ca ansyl , sul phanoyl ,
; I : -S(O)bC-4a]kyI

removed by evaporation under reduced pressure to afford the title compound (215 mg, 80%)
as a white solid.

10 'HNMR 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.



C2. 4al kynyl , Cl. 4al koxy and Cl. 4al kanoyl; r is | or 2; and when r is 1 the
group O N NHH (R4 m25 is a substituent on carbon (2) and WO 03/ 074484
PCUGB03/00883 80 when r is 2 (thereby formng a six merrbered ring) the
same group.is. a substituent on carbon (2) or on carbon é} Y |s -NR*R  or
-OR ; R 2 N304, o ndependently sel ected from hydrog

Cl -4a| koxy, Cl-4al kanoyl 5 carbanoyl, C3.7CYCd oal kyl (opt| onal |y
substituted with | or 2 hydroxy groups)7,9-cyano(CI - 4)al kyl, heterocyclyl,
aryl, Cl -4kl [optionally substituted by 1 or 2 R8 groups], -COR, SR
8 (wherein b | Ef%ﬁqd(@roups of the fornmulae B and B : -(CH2)t F
--(), OHO-- D 0 (B) (B) whereinyis Oor 1, t is 0, 1,
2 or 3and uis 1 or 2 provi ded that the hydroxy group is not a
substituent on the ring carbon adjacent to the ring oxygen; or wherein NR 2
R3 may forma 4 to 7 nmenbered satura ially saturated or unsaturated
ring, optionally containing 1, 2 or adgzgt @nal heteroatons i ndependently
selected fromN, 0 and 15 S, whe an g optionally be repl aced
by -C(=0 -, and any N or S atom }% ox(Ffdlsed to form an

N- oxi de or SOor S02 groupr ein the ring is
optionally substituted be/ ‘ / substituents, independently selected from
hal o, cyano, Cl -4al kyl r‘Fl)/rndroxy, Cl - 4al koxy and Cl -4al ky] S(O b- (wherein b
is 0, 1 9or 2); R8 is independently sel e(ci ed from hydrogen, hydroxy,

Cl - 4al kyl, C2_4al kenyl, 20 Cl -4al koxy, c{/ano(CI -4)al kyl , am no(Cl -4)al kyl

[ opti onal Iwhesgibbsti tuted on nitrogen by | or 2

A is phenylene or heteroarylene;
nis0, 1 or2;
misO0, 1 or2; ‘

10 R'is independently selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl,
N-Cj_salkylcarbamoyl, N,N-(C;_4alkyl),carbamoyl, sulphamoyl, N-C;_salkylsulphamoyl,
N,N-(C, 4alkyl);sulphamoyl, -S(0),C,.salkyl (wherein b is 0,1,0r 2), C,.4alkyl, Cz.4alkenyl,
Ca.4alkynyl, C;4alkoxy, Cj.4alkanoyl, C;4alkanoyloxy, hydroxyCi.salkyl, fluoromethyl,
difluoromethyl, trifluoromethyl, trifluoromethoxy;

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.salkyl, C,.4alkenyl,
Cz4alkynyl, C.qalkoxy and C,.salkanoyl;
ris 1 or2; and

when r is 1 the group

(R)m

25 is a substituent on carbon (2) and



groups selected from Cl -4al kyl, hydroxy, hydroxy(Cl -4)alkyl,

di hydroxy(d . 4)al kyl, -C02C -4al kyl, aryl and aryl (Cl-4)al kyl],
hal o( Cl - 4) al kyl, di hal o(Cl-4)al kyl, trihalo(d.4)alkyl,

hydr oxy(Cl -4)al kyl , di hydroxy(Cl-4)al kyl, Cl-4al koxyCl -4al kox

Cl_4al koxy&_ﬁ"‘é‘f%‘?f‘, hydr oxyC, - 4al koxy, 5- and 6- nenber é’&’T&%’#’P‘@s"‘acet al's
and nono- and di-nethyl derivatives 25 thereof, aryl, heterocyclyl,

(het erocycl yl ) Cl - 4al kyl , C3.7CYCl oal kyt8& opti onal | y substituted with 1 or
2 hydr oxy wheoups? (tigrebyfbrying o six-nBmbe@dIring hthk yanje Sropp 14 4lskkstigaent on carbon

d . 4al kyl %%)rbo-nc Vl‘%%ér inbis 0, 1 or 2), C3.6CycloalkylS(Ob- (wherein b
is 0, 1 or ,ary (( b- (wherein b is 0, 1 or 2), heterocycly]S(O) b-

- C( =N- O3 Naffantdgl, €Y lcyecloalk {i(aptorkilyNubstitd el t® 2 oKy hydroxy groups), cyano(C.
-C(=N-OH) N CS-G&E%(O%IkyI 2 CC%:@ -C(O)N(R9(Rc§ pNHC{OR'],
- ( CH2) WCH(gdngRbOHe @ iNRMe L Id)B’: (wherein wis 1, 2 or 3) ; R9, RO', R10 and
(optionally substituted by | dor 2 hydr oxy cyano( CL. 4) al kyl,
I

are attached, and/or R9' and O together with the nitrogen to which they
oxo, hydrox carboxy, halo, nitro, ano, carbonyl, CL.4al koxy and
sel ect ed fwisamih NRER® may fosrh oo Rytembmred s@hrated| patially sRurated; o upsatiepedwirgit | y

I f h h dal kyl . [ ||
sel ected cgp?ig}lal?grclj:rc% ied?s’ed o' f%{'n? éXN-o%’de or S%)yor Sdzo Julp?gs%ect%ely, and wherein the

(wher ei n bY iss-NR’RY opvOR®), benzyl S(O b- (wherein b is 0, 1 or 2), WD
03/ 074484 / GB03/.00883 -81 Cl . 4al kyl S( O | 4)al kyl erein.cis 0, 1
o Oy 0 B ingeorienii s iea FRmI B gt mA Kgttkory! ELahEndy,
i (0 b3 s Blgmounsf kSDRY
- C( O) NHS0 24adkyl hererormelyl, apbs G maky! (emsionallyephatiosed by, 0BReupsikEPRE O N- and
5 -COOR9, - = - CH?0COR9, - CH2CH( C02R9) OH, - CH2C( O) NROR",
-(042),,04(8%&5%‘*86%& ’ ?raé‘lg:wis 1, 2 or 3),
R10" are i ndependently s_eibﬁct ed from hydrogen, hydroxy, C1.4alkyl
(optionally substituted'Wy2#f or 2 R 13), C2-4a éenyl C3- 7Cycl oal kyl
trihal oal kyl, aryl, heterocgcl w), heteroc ,
-C(=0 Q(Cl _4)alkyl: or R9 and Hpget her uni tQdgen to which they
are attached, forma 4- to 6-nenbered ring- where the ring is optionally
substityyed on carbon by | or@g substituents ingBpendently selected from 15
, cal ! .C : y

het cr ocyc|Whereipy igGher k.t 5@, 1nbgr Inndyis it engiprgvidediihat the hydepxy groupés to8ip acent
car bons by, o - : : |, .Wherein one or both of the
hydr ogens SSPQ‘t“r?eﬁ??'g‘:h&hg?t@‘g}f’g%d&%xﬁégﬁﬁgﬁﬁgﬁ%‘é’e by a nethyl; R 13 is
selected from hydrogen, .Cldalkyl.. a h vyl -4 . [
phar nace utqulgpz%r CQE‘g‘é‘B{gé b%g r é g +n%nrap€)°rt %&gélﬁé%%?g P‘Z%‘E y ie.]ec,&g&gf(r)or%np (I;Jg Rcf ngf
f or mul a14 19, varredd aiyveH, maycopsionally,be\wépiaced by ~CX=D)-qantl RAyN ar Latomdegyendent | y

ring is optionally substituted by 1 or 2 substituents independently selected from halo, cyano,

Ci.salkyl, hydroxy, Ci4alkoxy and C,;4alkylS(O),- (wherein bis 0, 1 or 2);

R®is independently selected from hydrogen, hydroxy, C;.salkyl, C;4alkenyl,

20 C,.salkoxy, cyano(C;.4)alkyl, amino(C,.¢)alkyl [optionally substituted on nitrogen by 1 or 2
groups selected from Cjalkyl, hydroxy, hydroxy(C;4)alkyl, dihydroxy(Ci.4)alkyl,
-CO,C).salkyl, aryl and aryl(C,.4)alkyl], halo(C,.4)alkyl, dihalo(C,.4)alkyl, trihalo(C;.s)alkyl,
hydroxy(C,.¢)alkyl, dihydroxy(Cj.4)alkyl, Ci.salkoxyCi.salkoxy, Ci.salkoxyC,.salkyl,
hydroxyCi.4alkoxy, 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives

25 thereof, aryl, heterocyclyl, (heterocyclyl)C,4alkyl, Cs.scycloalkyl (optionally substituted with
1 or 2 hydroxy groups,

Ci.salkyl or -C(0)OC, 4alkyl), Cj.salkanoyl, C,.4alkylS(O),- (wherein bis O, 1 or 2),
Ci.scycloalkylS(O)y- (wherein bis 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),



substituted by I or 2 R8 groups), C3-7Cycloal kyl (optionally substituted
with | or 2 hydroxy 25 groups), cyano(Cl-4)al kyl, phenyl, norpholino,
nor phol i nyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imdazolyl,

t hi azol yl t hi adi azol yl', pi perazi nyI | sot hi azolidin
1,3,4-tri az"%yﬁm‘f%t razolyl, pyrrolidinyl, thionorpholind® fﬁ’%f”g‘f"f’:ﬁyl
hom)pl perazinyl, 3,5-dioxapiperidinyl, pyr| m dyl, pyrazinyl, pyri da2| nyl ,

pyrazol yl, pyrazolin |, isoxazolyl, 4- - Xop{drldyl 2- oxopyrrolldyl
4- oxot hi aZelallylS(OX@nylalkyt trihereir ¢ IS@xh.@oZ)y FN(OH)EHO, oﬁﬁelN&I@Niz, and 30

(]ZI-I (ijgt g??g@é@@-ﬁl opyrgg{/]ydépwﬁ%l@&ﬂge{ﬁvﬁﬁel n gltgh%olpyr anyI li?é-
. s i ndepend&NIOHMIC acydehlikyMOOCHORE FC(OINRIRYS), -@lHG(@blk*b,xy,

ari no( G- A5 48Tl TR B 3. SOBION . BRI 08005 k.yia’z’on

ni t rogens by obrdr cﬁlzméum LSUORY, e@H&@QGR@lCﬂ?(tH(SdOZRP')YJH aeH,€lo )f-md Ryl ,
di hydroxy(C.. 4) 100,020 . 4al kyl, aryl and Gl - %}alk
C2- Rl kenyfC H@@H&&Mﬁ (SOt A 1.2 06 b (Gl COOREE al ky! )

5- and 6- IY? lrF) acetals and nono- and di-nethyl derivatives
t hereof, halo Cl-s)‘: dlhalo(CI-4)aIkyI trihalo(d.4)al kyl,

hydroxy(O 4) alRl yIR, B! da Pavcy(ldelpermpaﬂl)kgelcptedymnd()@‘ogdx) alb'&ry)ky,ﬂwalkylocycl yl,

G- ocycl oyl bbby uon2 B etanil CogrmiciyoRi il "ok 1o & o

1 2) 10 hetz (6103 u ) Jhe
b L 51 ek €O A P s s gl
mm(NRgRC@QQQ(ﬁk@ allylept) | - CH20R9, (R9) (R O)N-, - COOR9, - CH2COCKI, 10

- (O N(R9) (R') R9 E&*ﬁ%g&%lmt%e it g tdNRRIEh @eg m@d&gﬂé&m%&@%&“’and -
CH20COR9; R9, ““are I ndeperidently selected from hydrogen,

Cl - 4al kyl tega@har mwwymtr@gmsq whigh éhey Bse attaghed,form 4 49 to 6agermbsyred wrg Whdre the

(opti onal I r Q%Y. )

65" kenyTneTE St iBsffed o bt Y b Sleu L RYA inaepedb i) ey fpm,

gr oupﬁ 15 oxe) l@dﬂcﬁ@ , Gartsoixy Hald; m,tr\j)mh@laﬂo, cﬁjbdli)d))(yl mlkdxmarhet):rocgc;’lylfﬁ Rt’QWHngQéORLO
toget er wt the nitrogen to I C they are_ at e a or .' an

t oget her W?%ﬁ%@oﬁllyﬁﬁ%&lwt‘t"&“\ml’éwa?%‘%//aﬂéﬂné ér{)é&ﬁeg t¢ ormagyelic aogfal

6- menber edyierdi oM \SHHRtH dFehe HyliRiGehsSof Gt -DOOA- bygl%upﬁ.tay bélkepthcQibyCARBRN, Py 1 or

2 substituents independentl éisel ected from oxo, hydroxy, carboxy, hal o,

nitro, cyano, &atisselgtecdsiiom talaarikdamethy; andi.selkeny; may be 20 opt i onal |y
substituted on jc acetal
wherein one orli 1bot'ﬁ)‘(j'g‘fqﬁgl&t &ﬁéfrpgggrrr\]s grfog?l\(‘l:az ag(ybggdb%frgro n’é{y be

r epl ace?D oy aphanetabsitically acceptable salt or pro-drug thereof.

2. A compound of formula (1) as claimed in claim 1, wherein:
R? and R? are independently selected from hydrogen, hydroxy, C;4alkyl [optionally
substituted by 1 or 2 R® groups], Cs.scycloalkyl (optionally substituted with 1 or 2 hydroxy
25 groups), cyano(Cy.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 —-SO,R® (wherein bis 0, 1 or 2);
R® is independently selected from hydrogen, hydroxy, Cy.4alkoxy, Ci4alkoxyC, salkyl,
Ci.salkoxyCj.4alkoxy, hydroxyCi.4alkoxy, C;.4alkyl, , amino(C;.4)alkyl [optionally substituted



R 13 is selected fromhalo, trihalonethyl, and Cl4al koxy; or a
phar maceutically acceptable salt or an in-vivo hydrol ysabl e ester thereof.
25 3. A compound of formula (1) as claimed in claiml or claim2, wherein:
R 2 and R 3 are |ndependently sel ected from hydrogen, C -4a|q¥}/ ({ Ptlonal |y
substituted"BP4™8¥ 2 R groups], -COR$ and - SR 8 (whiAFBFIBE 0, 1 or
2) R8 is i ndependent ly sel ected from édrogen hydroxy, Cl -4al koxy,

-4al koxyd . 4al kyl , Cl -4al kyl, am no¢ 4)al kyl [optionally substituted
on ni t rogegn rbyogbncw 'L ot g goanps selesteddroseiCt.4abiyl, hwou(cadalkxll dihydroxy(Ci.4)alkyl,

DT 0 iRy o a8 BASRt uth B thony EpeiiofRy on R et by
;ig F)z/gﬂ ;g—ﬂ(?ﬁamaﬁyl)éﬂqdmﬁé Im_mmbﬁd eybhey@dtalllﬁarﬂhml ITDI- an;c:lldnﬂbyl(denmdexll - et hyl
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(opt | onal | NRGRE 03t 4 BRCERRATRKRese B nausseIcAGEtyRaDEar bon by | or 2

nitro gr oups hi enyl (O tional substituted on carbon g or 2 nitro
|

groups), nerghksIS(@d; (Whﬂf?ﬂ bds 0 4)qa'|2kﬁs seyalpalkaiSHObu (yhereis bdg@.i 1o y

i enyi 1 HYSORALPRR B o 3 2Z nBEkE RSP hnelrt ERY. LG bl il O e et
1,2, g ?)xaflﬂwhzmiryb 1,s0ftébr21)26ua;kyls(@)cdazlalll§yl (wtpyam oisikdil oy 2), -pi pg{ L%I r gn I

Itogi Ir a%ydr 0 Q/(ﬂ@ﬁ oﬁ(ﬁ% ﬁfoibf‘%’ﬁg?péﬁ ggw??l fﬁ@@? ﬁliz@girﬁlg gr oug)s/ &
sel ect edo fmmmlgt’)m“’) haHCHEMRYOH,) yOHEONRTRI®, C&GH{N(BH YCoyR* agdwy |

pi per azi nyI - neg hyl pi perazi no, Cl-4al kyl S(O) bs- (wherein b is 0, 1 or
2). C3.6cyeH Q’§| 'S(O) b- (wherein bis 0, 1 or 2), ary]S(Ob- (wherein b is

0, 1 2 het 1
Cozay o o 61?& Ry Yk %xﬁ(@ e 16%5&}1% éelec&d@mmlhﬁfogzn Cyally! (optionally

- C( O) N( R9) qubstipted bﬁHQ@{B&hZﬁgQ;@qalky sub@ntuted by lor2 hydroxy groups),
- CH2CH(NR R ) I N ntly
sel ected fr%(s &ﬁ@ggo%égk%%m%'ﬁﬁ?kgﬁgﬁ en#aﬁpﬂo&ﬂgggﬁ QE ?‘{debd lboq% 61&?
hydroxylgrmlep&)lfroﬁ&n#alhhbnb{%ro:@mﬂdptfm‘mybr(opt|onal |y substltut ed by | or 2
groups selecte Wnitro, dr ox I gutically
accept abl e sal (R Elo t°§°ﬁhqu’?” tW‘H pée %’Q'&Eq@yéﬁa@‘%“’mg@@&?ﬁ ﬁ conpound
of the fortag@tﬁer(“ihm tRSnifrb@nT8 Which Ry radi@sRE] fmGl Aid1s- n%%ﬁ:tl'i‘mé’vdh&c 2 R 3

or a pharnmaceuti cal acceptabl e salt or an in-vivo hydrol ysable ester

; I
t her eof . 2‘(9155 ow@e}#m%ﬁ&uw Op RADIRY Pr2 whytlt%t%nmmnﬁlhs%vdéw@ of
claimslt ng i 5, cArbBiNA AhPE 1T | dr Y le salt or
an in-vivo ylay sgdfﬁbeyesat%epgtghc raeé)fc 8 \#Szacorrpourclﬁy1 1{ t he formula (1) as
cl ai med20 nopioyaljyrsebstitlitedhornctiwai adjacdnt carbons by —OsCH:z-@ndo 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;.qalkyl [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, C;.salkoxyC,.salkyl,
C;.alkyl, amino(C;.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
30 Ci.4alkyl, hydroxy(Ci4)alkyl, dihydroxy(C,.4)alkyl, -CO2C;.4alkyl, phenyl and aryl(C,.
s)alkyl], Ca.4alkenyl, Cs.scycloalkyl (optionally substituted by -C(O)OC,4alkyl), 5- and 6-
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C,.¢)alkyl,

trihalo(C,.4)alkyl, hydroxy(Ci.s)alkyl, dihydroxy(C;.4)alkyl, cyano(Ci.4)alkyl, furyl (optionaily



R4 is chlorine; or a pharmaceutically acceptable salt or an in-vivo

hydr ol ysabl e ester thereof. 25 7. A conpound of the forrmula (1) as clained
in any preceding claimwherein Ais phenylene; or a phar maceut [ caI |y
acceptable salt or an in-vivo hydrol ysable ester thereof. onpound of
the formul ¥ Y484¢) ai ned in any one of clains 1 to 7 Mﬁ@f‘?@@%% 30

het eroaryl ene; or a pharnaceutically acceptable salt or an in-vivo

hydrol ysabl e ester thereof. 9. A conpohd of the formula (1) as clainmed in
any pr ecediubsjitetedpmeargn b}’H drs nitro gronpsouthicnyd (optionatlysubstityigd onxarias/by 14484

s wno s ke gidis)mdrphiinat Ayt aliod Birerein faepTKotlofR sibortliEd o) "

t her eof . Syll0or 2Anitte proops)cthishyl{Cq)alkyt (wHeeei thjenglsis obtammkyisubmmied bficdkbohi ch

:5_8 c ﬁ:“c/)r gnﬁbp%f or2 mtroC Qro?xp (3 122 L I(\)l;(gchazo}/ii tetra%lgld 1m1dazo¥)!l )pr?rE)P ii Ozilplrw}?o' ©

(IR 2R)-§ d;{yhaﬁf fé&b@:ﬂ-&f@@y ketraRydrGyrady 3 1 Sk YRy drbihioB @yl Zetrahlydiotiiényr ol €- 2-

car boxam

2R*) -1 - ( zzhewl m@a@bt spbstisyiedhly] L or Reraunsseleesed frommitens halo, qypng hydrpot aidndol e- 2
- 10 carbogx al }

5-chl oro- N- ™ gsz"l-’eiazl“y[ F ?e rmn#oi%erﬂgp?a%emﬁl oa%“r‘]a(l)lfylsz(oéb dﬁwmrgm 4 l’fH- [ nden 2-yl
| -1 H i nddd)eCscydodbioptS (@) e(wherein b is 0, 1 or 2), arylS(O),- (wherein b is 0 1 or2),

N-[ (IR 2R)g kercgcygl fS)(&))?, (Qﬁéréi% b3s 61 G h E—d(ﬁﬁ%o)%ﬁf(kkwﬁm?)hj(ﬁ_i Or®, b1 ndol e- 2-

car boxam

5-chl ormWﬂk%ﬂ&c@onfemzcoowymwnwmfﬁ NCHEEHEO MO, 3- di hydro- I H-in
den-2-yl]-l H 154@? glol e- 2- carbgx

N((IR 2R)C1'111qq1‘§R er?W%Ba?%%l%‘%&ng&(opent anoyl ] am nol - 2, 3- di hyd

ro-1H i nden- 2pfl RS RENSAQITOY bidihgelRady &%QQ’E@H? t@@rogen Ci4alkyl éoptlonallg
NIT(IR2R)-1-](2- ‘car banoyl acetyl ) am no]™- 2, 3- di hydro- I /i nden- dy
i ndol e- 2- substtigediby Her 2 hydroxy groups), C;4alkenyl, and phenyl (optionally substituted by 1 or

chl oro

2 groups selected from nitro, halo, hydroxy and cyano); or a pharmaceutically acceptable salt

15 or an in-vivo hydrolysable ester thereof.

4. A compound of the formula (1) as claimed in any preceding claim, wherein Y is

NRZR?; 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 m is 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):



20

N1 (IR 2R)-1-[(2-carboxyacetyl)am no] -2, 3-di hydro-1Hinden-2-yl|-5-chloroin
dol e- 2- car boxam de;

5-chloro-N-1 (IR 2R)- | -[ (hydroxyacetyl)am no] -2, 3-di hydro-I| Hinden-2-yl |- H
i ndol e-2- YO B¥XAMH de; 2-chloro-N-((IR2R)- I- | PCT/GB03/00883
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am no) - 23 3Kdi hy’dccunpol;hﬁ ofittie forulal(])-ds lelai metioih elaiin ¢ awhiclx srang ene of:
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([ (3- hydr oscymayof (el (108,28 - IL[(th9lﬁﬂfbhyﬂ)dnuﬂdllmslhlhy&oliﬂiinha‘tﬂﬂfyi} Ariddoren- 2-

yl)-1 H i ndol e- 2- car boxani de;
N[ (I R 2R)arogpmigless ( 2- hydr oxyet hyl ) ami no] acet yl ) ami no) - 2, 3- di hydr o- | H-i nden

-2-yl]-5- ﬁhh‘?i*ozk*'ﬂ [’(é’@érﬁm?ya lﬁ%ﬁd]"zckedm o-1Hinden-2-yl]-5.chloroindole-2-

N-t|-[ (ami noacetyl Yam no] - ydr o- | den-2-yl | | oro-1H 1 ndol e-2-c
ar boxaninecarboxaImdc

Chior ot ndotEioAR MRS ER RGP RN AT RIS e Ahaen 25 g V1 -
[(gh: orcznmahﬂmé )Z&ui.b'gmmu%agl i no) -2, ﬁ_ ((jilhydroil Hinden-2-yi)-I H

i ndol e- 2- car hoxaui de; 5-chl ar.o- - , ,

LW 1 wor or AR ks s pihods- U g 331 et P inglp 2 qahonrpice. -

car boxami d336':h]oro-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-oxopentanoylJamino }-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-1 H-inden-2-yl }-1H-indole-2-
carboxamide;
2-chloro-N-((1R,2R)-1-{[3-hydroxy-2-(hydroxymethyl)propanoyl]amino}-2,3-dihydro-1 H-

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-1

1-[ (cyanonet hyl ) ani i no] - 2, 3-di hydro- I Hi nden-2-yl) -1 Hindol e- 2- car boxam de;

S-chloro-N-((IR 2R -I-[ (I Htetrazol -5-yl nethyl)am no] - 2, 3- di hydro- | Hi nden-

2-yl )-I H indol e- 2- car boxam de; 25

N1 (1R 2R) -WOPY¥4484i no- 2- oxoet hyl ) ami no] - 2, 3- di hydr o- | H- iBSH&HRYS08883 _ 5_ chl or

o-| Hindol e- 2-carboxam de;

N-[ (I R 2R) -1 - (carboxymet hyl ami no) - 2, 3- fB3hydr o-| H-i nden-2-yl ] -5-chl or oi ndol e

- 2- car boxaekhlere:-N-{(15,25)-1-[(methylsulfonyl)amino]-2,3-dihydro-1H-inden-2-yl }-1H-indole-2-

:\I—I(I S, ZS)GLbOL( %Eylz(z tBI enyl (rjret hyl ) am no] - 2, 3-di hydro-1 H i nden-2-yl)-5-ch
or o- | o €- 2- car boxami de;

N-((1'S, 2S)5-thiprdk-pa¢ B G drdk facayl i yoled, Bihydroi 1dbindéh-3-yiji Iitdotel 34 | nden- 2-yl | -5

- chl oroi ndql e- 2- car boxani i de; WO 03/074484 PCT/ GB03/00883 -86 N-[(IS, 2S)-

| - 1 N- acet VAOQXfMIdeiat hoxycar bonyl ) cycl oprop- |yl met hyl | ani no)

-23d'h5/0§é}n&b|:-nﬂ9n¥ d-h Bt ¥RItosld S -1H-

N((IR 2R) - I - [N—A(; (e tyl ) %&ar%@h@?hwmo% lggdl h;/)(gjlr g-dlh dlr%(ljgn 2-yl

J- 5- chI orindancyld-1 H-indelerd carbpxrmidg N- (

(1R 2R | Bl R y.g.gQ%L%ﬂme{ﬂ%(pﬁe&&tﬁwmndlkéetyﬁ‘ﬂaﬁ&ng) ¥ dihydro-

N((IR 2R)1~H-n{dém—é{yyll-(lt2-iminiemaea2baxmeiehyl )am no] - 2, 3-di hydro-1Hinden-2-yll-5
-chl oro- |

ML R 2RO 2RI A TR Fimineridinst bsss WUemipe) 2 s o 3B gt 0. 1 14

nden- 2- yo ) HHpinddR- z:éﬂrm,(@mmapl e- 2- car boxam de;
5-chl oro- N-[ IR 2R)-1-(2,5-di oxonor phol i n-4-y % 2, 3-di hydro-| Hinden-2-yl]-

| H i ndol e-2ehlerrVsiARARY4: {l@lmoasmnnh@mlwlmwl arino}-2,3-dihydro-1H-inden-2-
[ (2R) -2, Sﬂjgy d?EQB%Mm&m no) -2, 3-di hydro- 1Hinden-2-yl)- | H
oxam

i ndol e- 2-car or a phar rraceutl cally acceptable salt or an
i n-vi vo hyWH@R2RXDH[bis€2-bydroxyethglddmingJacetyl} gphine i3 diydroal H-ndemp89iltS-on whi ch

conpri ses C ungd_ he f.ormula (1), or a pharnmaceutically acceptable
salt or |nC%\l/°|rvo F\li}%og%? g:% amlggt er thereof, as clained in any one of

cl ai ms 15 t}-{ 1P(amincac {1 pandid]<;8- ﬂmydtoaﬂgﬂﬂdémﬂyﬂhﬁ-étﬂ@’olly* mdoleft @aboraflideuent or
carrier. 20 12, A compound of the formyla 1‘)1 pharmaceutical ly
accept abl &V é(li-l[{(3.873-41wn913(Farboxypropanoyl)ammo] -2,3 1hydro 1H-mden-2-y1} -5-

chloroindole-2-carboxamide;
5-chloro-N-((1R,2R)-1-{[(chloromethyl)sulfonyl]Jamino}-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-[(1H-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-{(18,2S)-1-[acetyl(2-thienylmethyl)amino]-2,3-dihydro-1 H-inden-2-yl }-5-chloro-1H-

30 indole-2-carboxamide;

N-{(18,2S)-1-[N-acetyl-N-(carboxymethyl)amino}-2,3-dihydro-1 H-inden-2-yl }-5-

chloroindole-2-carboxamide;



hydrol ysabl e ester thereof, as clained in any one of claims | to 10, for
use in a method of treatnent of a warm bl ooded ani mal such as man by
therapy. 25 13. A conpound of the fornmula (1), or a pharmaceutically
acceptable salt or in-vivo hydrolysable ester thereof, as clainmed in any
one of claiBM¥O¥#410, for use as a nedicament. 14. A cAEPERIFSE t he
formula (1), or a pharmaceutically acceptable salt or in-vivo hydrolysable
ester thereof, as clainmed in any one of-8&lains | to 10, for use as a

medi cament Ni[(lS23)-1 H&/-dcerybVi+i¢thaycarborey])2yctopadye ymethylimsnino J32 8 alhiydtalie,

syndronme X, .hyperinsuli.n L,a, . hyper gl ucagonaem a, cardiac ischaem a or
obesi ty | e B SIS AIE A AbORUBER a5 man. VIO 03/ 074484 PCT/ GBO3/ 00883
-87 15. ThE-{(EHE2BE1-EV-GREPALREbEK yridieyfaminoy23-dilydro-0H-iAdgabaygiyaceut i cal |y

acceptable salt or In- vivo hydrol ysable ester thereof, as clainmed in any
one of cl aftieroindelg-24qarboxgmidge” nanuf acture of a nedicanent for use in the

treat men f S2rHel. ' WP YT {1137: Gl ¢ . Py

hyper i nsﬁl?n{geyﬁ%i %F%@%@?’gﬁ%%de r2]i3gc§h)§f£1<?gil? Z%dcﬁg{:]ﬂzgﬁl}%olg?(ﬂ%%esi ty in
a war m bl oereetamsidgni mal such as man. 16. The use of a conpound of the
formula (1), phar eutically .accept agl.e.salt gr.in-, vivo hydrol ysabl e
ester ther%’3]‘&’%@'%‘1a|e[r¥g(g'afnﬁnoa%f/’xEx)ert]]@"bg?‘%c??'glejF%E)i%r?'(lﬁiﬁéenfzﬁylb 'ﬁé‘:h ?ﬂ}l&éct ure
of a nediindstedtcafbokamide; i n the treatment of type 2 diabetes in a

war m bl ood [ mal ch as 10 n, 17. A process for the preparation of a
conpound o& qf@#é}?]a[i 'acﬁ?xﬁcﬁtiyﬁg%’ (‘ia{]#’%Y'ﬁ?‘ﬁH%F“"ﬁﬂi%ﬂhb%ﬂé’é‘ggmlﬁ ses:
react i ngo aghl@6indoleR2-dattRxdmigeul a (2): (R4), f): ", 40H 0 15 (2) or an
activated defivative thereof-, with an amne of fornmula (3): Y NH2 A (R )n

yr . (3) 2ohlgiedV{@E2R 1(R5-digxomeepholinrdyyl)-2,3-dihydro-1H-inden-2-yl]-1H-indole-2-
carboxamide;
5-chloro-N-((1R,2R)-1-{[(2R)-2,3-dihydroxypropyl]amino}-2,3-dihydro-1 H-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 thercof, as claimed in any one of claims I 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.



) converting a conpound of the fornula (1) into another conmpound of the
formula (1); i) renobving any protecting groups; iii) formng a
pharmaceutically acceptable salt or in vivo hydrol ysabl e ester.

10

15

20
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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):

(0]
<a4)m{:[\>—<
|:1| OH

)
or an activated derivative thereof; with an amine of formula (3):
Y
NH, (R")n
()
&)

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.



