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HAVI NG GLYCOGEN PHOSPHORYLASE | NHI BI TORY ACTIVITY The present inve :

rel at es tovﬂ%ﬁcﬁ%#' ic am de derivatives, pharnaceuti Cak%@@ﬁ‘ﬁﬁ% able 4

salts and in vivo hydrol ysable esters thereof. These het am des
possess 5.9l ycogen phIoDsonr%l asesi nhi bi toy;cé activi%I and accordi ngly have
val ue in t?&ﬁﬁ%‘ﬁ%ﬁf“ O P RHYES PN SHRREE BYSEEUREACS AEFEEERY gl ycogen
phosphoryl ase activity and thus are potentially useful in methods of
treatnment of a warm bl ooded ani mal such as man. The invention also relates
to processes for the manufacture of said heterocyclic am de derivatives,

t o phar maceut TexpPresestipytion siaesdo hetgropyohg atide deryatives pharmiaceniedlyi n t he
manuf act ' cg;gq[};d& L phL Dbl . ctivity in
a warm bﬁ%ggtg%lle f%l%fsrfr;g kns uch”as 1}59%1?] E'Q%rgg{ efeig\ki)ei?l&fls %*%9%3%&%3%%3% egul ati ng
gl ycaei glycogehiphogpharylasdiahibitbry aetivityahé accoriiighly have ablhy in the trbeatmepit ohiavi ng a
smaller rple in the gontrjbution to post-prandjal bl ood ucose |evels,
the respdijease siptes H%WWWLW“ greersg 3%‘31"&3‘8??%8@&8? aghiviy Pﬂhdg%}’mﬁse is key to

an abi | i bteh@alt sdtl iR kRIHAIEHHAERANb P whAkh-bID6dR aRath NRRAS hfan GFHeCOSE OUt put
(HE) is considered to play an_ inportant role in maintaining the el evated

fasting pivartia alogelsisetorreyses fof dlesnansgasipqofisgiddeterocyeliptamidederiviiiites. cul arl y
t hose wi . (7 - : . [N | nvest
104: 787?%%%?%%%0%&%&%&03%%%@%@ g%%@e%&%%%u%ggd& Fronzo, R
A., atl0 aledictrh@8Yo ifthibib gliyespefphaspidrylaglBtivity3n 5 waRedianlcd Gildal EDSS5)

D abetol ogia 38; 3-13). 20 Since current oral, anti-diabetic therapies fail
to bring |l evel s to within the normal, non-diabetic range and since {

rai sed FPG (amge meycs%gjbr &18¥PleBulatif: gljroiknﬁfaaﬁth@gyastfdaéorp@mtataacr o- -
(Charles, MA at al (1996) Fancet 348, 1657-1658; Coutinho, M at al

(1999) DiAdditicsdlycaliheugiphavingz spaller ralednihe poptributiondp pestpomiabplaedelseosear e 23,

2ng ). e e RO AR 0 f 3030 Gulc It MR AL SAOVD kBN 0T EW
FPG | d\ietrsain’ca'nmilgi}g:aaz_ﬂarmmmmedgnpaticiglucbgemt@t (MGO) istcolmiderddde plagsn i mat ed

utth' t ne FEHARHBID BsrunE Pl Bt a0 16 Wi BRPETS 20
(1997) AdaBetideyiskilarly those ®ike 3 FPCEIMORSRAN(7IBAMP (Weydras, {1999, K€n enzyne in

t he generation %ﬁél ycogenol ysi s _of %Suc_:ose-l -g_hos hat e, and hence
gl ucose estilfdy T84 eller & Blaskensd (19P8)s Disbetest: 208-A6hPaRew%eRaftdeheur onal

il e (Y Dl Bl 3l Tom s ¢ al
(2000)20 Di abeSiatogirant4dal, SROiSSWY therapies fail to bring FPG levels to within the normal,
non-diabetic rangé and since raised FPG (and glycHbAlc) 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, 1L.E. et al (2000) Diabetes Care 23, 34-39) and (E
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.

Tt 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 T 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).



31 AUG 2006 WD 03/074531 PCT/ GB03/00875 -2- Inhibition of hepatic ﬁ é ﬁen
phosphoryl ase with chl oroindol e inhibitors (CP91149 and CP320626)5 h&5t6

shown to reduce both glucagon stinulated gl ycogenolysis and gl ucose out put
in hepatocy%ggm&gggzer et al (1998) J Med Chem 41, 2934-8; Martin et al
(1998) PNAS -81). Additionally, plasma glucose coREBIGBOHIMBEN |
reduced, in a dose 5 related manner, db/db and ob/ob m ce follow ng
treatnent with these conpounds. Studi®s in conscious dogs with | ucagon

chal | enge in Mhibitgnelhepatis plycpecagbapontase With eharoingolpduhiBitos KRBT v ase
I nhi bi tor, déﬁyzdéﬁgﬁ{%}be 'sﬁBwﬁFbOrt |&r?g%fuﬂ%&ﬁmgédnfash#£ca ggtl%o énoﬁ)s‘i‘é gagents

Wneretherels el evated circu as’in oth Type 1
and Type gﬁlcomcmt;mtﬂﬂlephmcjtténempoeselmtélwﬁ) mydﬂhém@ll 29Bde-|8aMam:193|tabose out put

and arter C omn Iuca on .chal | yer.e reduced
Sraniti caldPeyPRBRTS, B3t doticahy BIthAT sty E NG SreTiiHE 485 i

het er oGy ¢dlited mEeke Sdbifb AndVbRH B Yollbwing '&%ﬁtﬁi&nﬂ@i&ﬁﬁﬁs‘é cBy6@@en phosphoryl ase
i nhibitory act|V|ty and accordingly are expected to be of use in the

treat rrent of Sylﬂ@smcqmﬁ%@tc@gs wxﬂhg pagAn lallengedn dhe absoperignshasesgnce of
h ity,
ypert oS dhdBaSRBec MBSHMERERIARE Ry IOPiOR) A% oGk RfforahEe ! 1Y

particul ar cco g to one aspect esent
i nvent i ongtritewkere ﬂae;:mw]edﬂeﬂ eiroulanmg)hmis offgludagmmnimt(oﬂ:)Tpr4 ayd TypeS.’L/ t2~ t~1

F ggs{ hsr %ﬁb%%%ﬁ@m %P#z@)&%?‘ﬂg rﬂeli??lcg%(c @{‘m tra%g?g g aﬁlcﬁf are

l ndepellﬂ@éﬂdvﬁn@@?ﬁ@ég@ﬂ cﬁd]léﬂ%é\y&é RA8dkd s antly (Shidta @mm@mjﬁm PEpysiol,

f guor onet h | uor onet hy trifluoronethyl, trifluoronethoxy, carboxy,
t banoyl27 1@9’ 8hal kyl, C2-4al kenyl, C2.4alkynyl, CL.4alkoxy and

CLdal | canor! myépkoBipHLES e BEL ARG Do S il 1

car banoy lighibitory 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)
pass
C Re N (R,
20 ( )r
1
wherein:
Z is CH or nitrogen;

R* and R® together are either —S-CR®)=C(R")- or -CR)=CR%)-S- ;

25 R®and R are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
fiucromethyl, difluoromethyl, trifluoromethyl, trifluoromethoxy, carboxy, catbamoyl,
Cr.salkyl, Cy qalkenyl, Cy.4alkynyl, Cy4alkoxy and Cy4alkanoyl;

A is phenylene or heteroarylene;
nis0,1or2;

30 R'is independently selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl,



31 AUG 2006 WO 03/074531 PCT/ GB03/ 00875 -3- N-Cl4al kyl car banoyl,

N, N- (Cl4al kyl ) 2car barmoyl , sul phanoyl, N-Cl4al kyl sul phanoyl , 31 AUG 2008
N, N- (C1. 4al @ﬁ%@% am)yl -S(O) bCl. 4al kyl (wherein b is 0,1,o0r 2), v
d _4al kyl , i C2 4al kynyl, Cldal koxy, CL.4al kanoJ€T/GB03/00875

C _4al kanoyl oxy, hydroxyCI 4al kyl , fI ugronet hyl, difl uoronethyl,
trifluoromethyl and trifl uororrethox 5 or, Wnen nis 2, the two RL groups,

t oget her %Qmal{cﬂéarbm%Wﬂt(@r@@)zwha@omwﬁwamwyNa@gaﬂqbﬂlabawl may form a

|4nlegp(7andelﬁlﬁ’?\{a(((‘e1 g&@&}%g '%bB% 8@)51 Hééﬂgb Qligﬁ%.*'? nj“‘ ng%"itut ed by

one or tvxﬁmanthrlyﬂ:l-‘gﬂcompﬂmalkamy]lCmall&nb oylmjr) hynbusxd yvt\jkl].ueﬁkyl, ﬂd@ﬂmyat}qm( " p bR4 ir
ZOR5 HH, 10 is n_carbon (2) an enr is 2 er eby
formng adiflpgro W@ef“'&g‘ %Fé)ﬁ ﬂ@meﬁ‘P’g)‘ﬁp is a substituent on carbon (2)
Or on Ca&r HOYKED) is zthwng% uf, tagaﬁénwﬁi?thee&bﬁﬁat%eom%&ﬁﬂﬂ%%& sel ect ed
from hydrogen, hydroxy, Cldal koxy, Cldal kanoyl, car banoyl

C3. 7cycl oatbaelytd, rapionond toy memherdd tingeeptianally Cpn@mﬂg h?lt&hﬂkgroajﬁm ps),

cyano(Cl14)a Iy tuted by 1
o)r/ 2 (Rs g)rno%%%fe ﬂyg%%@cﬂ%gbﬁgg% Eénrd(ca&ljpu Igahwglﬁégﬁé Rlpe?)b °R§H‘8%Lp§ of t%e
formul ae ﬂea;@ngr&ps, (CH~t ---(1)" OHO f(OHy OH O 20 (B) (B') wherein
y is 0 or r 3 and uis 1 or 2; provided that the hydroxy

1,
group is ’h’étlc‘éz @’&H@{eflﬂfeln ©&P"Phe ring carbon adjacent to the ring oxygen:;
or wherein NRZR3 may forma 4 tgs( nmenbered, saturated, partially saturated
ni
ro 0

or unsaturated ring, optionally c 1, 2 or 3 additional
het er oat ons i ndependently sel ected and 25 S, wherein any - CH2-
may optionally be replaced by - C(s- -N andNa-n-y Nor S atom nmay N

10
is a substituent on carbon (2) and when ris 2 (hereby forming a six membered ring) the same

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, Cyalkoxy, Cjyalkanoyl,
15 carbamoyl, Csqcycloalkyl (optionaily substituted with 1 or 2 hydroxy groups),

‘cyano(C,.4)alkyl, heterocyclyl, aryl, Ci4aikyl [optionally substituted by 1 or 2 R® groups],

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

groups of the formulae B and B’:

. OH O |

20 (B) B
wherein yisOor 1,tis 0, 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; or
- wherein NR?R® may form a 4 to 7 membered satarated, partially saturated or unsaturated ring,
optionally containing 1, 2 or 3 additional heteroatoms independently selected from N, O and
25 S, wherein any -CHsz- may optionally be replaced by —~C(=0)-, and any N or S atom may
optionally be oxidised to form an N-oxide or SO or 8O, group respectively, and wherein the



optionally be oxidised to forman N oxide or SO or S02 group respectlvel Y.
and wherein the 31 AUG 2006 WD 03/ 074531 PCT/ GBO3/ 00875 -4- ring i &1 AUG 2006
optionally substituted by 1 or 2 substituents independently selected from
hal o, cyanowo &4k Kyl , hydroxy, C _4al koxy and Cl. 4al kyI S b- gg%wher einb
iIs 0, 1or 2); Rsis mdependently sel ected from hydrogen

a _4al kyl, C24al kenyl Cl . 4al koxy, cya no(d _4)al kkyl, am no(CI _4)al kyl

9Py o A 098l By B ™
- CO2CL. Aah katky), hﬁrw @rkdlkexwdn(i@mﬂkﬁsdoz)t-] (wHagdhrDf G0, 4)>at)lsyl
di hal o( d.al kyl, trihal o(d _4)alk hydr oxy( Cl 4) al

di hydr ox @I1H§°£PR§¢FW@1Q°%?§ ijérogalwhi%fﬁw Capal i%ﬂl}(@ﬂlél%l}‘%y,
Ry dr oY Clydhdtdi 9], indte rggpﬁg@@pgw sE¥inea é’rﬁ%rﬁé,eﬁ 131 che B Rips aNd

-met hyl ™ deri Vat 'ves t het er oc

( het er 6cyadeatid IBhm L Lk, hymxy,dwdﬂwﬁﬂﬂm)ﬂkﬂ dibydroxeCl.palkyib<20:Cutaliylni t h 1 or

cr. 4al yPS SRS GRBI Ao, it G 6 el oyt SN ner i n

0, 1 alks 2 6:5( O) b-
(Wher o1 n B rs 00 o B T hoh e b i et Bt 0 ot 3) g

dal ky1S( &) Qdc§-meynketed pyctinarerals F1daqng- nd dj- D%ﬂthytslemﬁw(e@ﬂj@qé arylo( =\- OH) NH2,
=N Ok | oal | cyl
150 o AR Sty S rlodil ol Gy bt P ol o,
- O O) NBSbedroty) gioks, ¥r-saliyHS0SE0)0Q RAK(IRTH)AISRY), 1 BBEHIORE ThEO(R00) ral- and
P, \GECE o RS, BT 2 TG B G SR
((C:IJ-|2R)1\(;V ﬁbléfd&?ﬂ%l@ﬂ(@ﬂ bﬂ?lraﬂiﬂislo (t‘:&hg)r faemyl\sm)g- twhetei®b 1s§) 10r2§) O 8%94 I E9| , R10
an re n en sel ecte ro I’OG I QX a
(optionaﬁ&ffy §@sﬁ) WB%/F%%? 21%%) -N(@éfs g y &=t Kyl Y
(opti onakj}y)m;é:l Eﬂcﬁlut@bedHﬂN 594 ]kﬁyano( G -4)al kyl,

trihal oal kyl, arvyl erocyc %t erocycl yI ](}1 4al | C)6| ), and
- C(=0)1§( @&D@N(Cﬂﬁycm})ﬁ @GQ%B{CK@FNWKR hmiﬁf[@)l?ogen to which they

are attac b n to which
they are a@ac ed, 8‘1‘4%1@? ﬁggoiﬁ%‘og{ ?éﬁ%ﬁgg T ngﬁ%{ler iﬁﬁﬁp )N{ .9%‘8 i s

oplt i onalj ngoenB,smzc»R&domcd oaR&ammb ;bcngr—lcz{zeﬂmiaﬁcmt-szﬂzmpaﬁnéht ly

sel ecte 0X0 ro car boxy, hal o tro rho

Cl - 4al kox %m 4 &I(Wh?ff*mt‘ﬁ@ 1r?ﬁ§13)’ﬁpé&/ @@bﬁﬁ@ﬁeﬁm Oéﬁgmﬁl duted on

two adj agﬁﬁgmgaﬁgqngo Py~ O CH2- O to forma cyclic acetal wherein one or
both of the h rogenﬁ] of [Fe - O CH2- group may be reﬁl aced by a met hyl ;
30 R1%0i s sel th Rromd Ral e lrthqudﬁfﬁl’.Yéﬁlh%lﬁ from drydrogena hydssay; Cisalky:

(optionally substitated by 1 or 2 R'®), Cp.4alkenyl, Cscycloalkyl (optionally substituted by 1
& or 2 hydroxy groups), cyano(Ci4)alkyl, tribaloalkyl, aryl, heterocyclyl, heterocyclyl(Ci4alkyl),
' and -C(=0)0(C;.4)alkyl; or '
R’ and R together with the nitrogen to which they are attached, and/or R® and R
25 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
0x0, hydroxy, carboxy, halo, nitro, cyano, carbonyl, Cy4alkoxy and heterocyclyl; or the ring
may be optionally substituted on two adjacent carbons by —~O-CHz-O- to form a cyclic acetal
wherein one or both of the hydrogens of the -O-CHz-O- group may be replaced by a methyl;
30 RY is selected from halo, trihalomethyl, and C.salkoxy;
R is independently selected from hydrogen, Cy.4alkyl, and hydroxyCy4alkyl;
or a pharmacentically acceptable salt or pro-drg thereof;

with the proviso that the compound of formula (1) is not:



R11 is independently selected from hydrogen, C _4al kyl, and -
hydroxyd 4al kyl; or a pharmaceutically acceptable salt or pro-drdiyAUG 2008

t her eof ; le),g 5@7% 3qrovi so that the conpound of formula (1) is not: 31 AUG
2006 WD 037074531 PCT/ GL103/ 00575 -5- i) 2, 3-di chl or o- 5-FAYGR03/00875 v
1-[N- (1, 1-di net hyl et hoxy) car bonyl am n_%] i ndan- 2-

yl } car banoyl ) - 4Ht hi eng[ 3, 2-b rrol €7ij) .

5-[ N (1- ami nd? nda@432‘-]191]115’29615’@ék’gﬁy"flv?@ﬁhﬂﬁh%ymflﬁp@%f@?? b] pyrrol e

i) AF ki BT .

5-[ N (1- acet ami dop nyaneBoY {8 hignol3,2bleyioles i chi or o- 4k t hi eno[ 3, 2- b] pyrrol
5 iv) 2,3-didbl or &-B-{INsfiheifideat piveshamohidA Sndictddioridhthicdo A 2-Elayieleoy | } - 4H

t hi eno[ 3, 2- b].pyrraql ) - . .

2, 3-di chi or o) { NS Ras R 3 A blons il AT, -

b] pyrrel e; viiy) 2,3-dichloro-5-{N~[1-(methanesqlphonamido)indan-z-ﬁ]carbamoyl}-4H— _

2, 3-di chl oro- 5-{N—t£jl- net hyl acet am do) i ndan- 2-yl ] car banoyl } - 4H-t hi eno[ 3, 2-
10 b] pyrrol e; vi i )hienof3,2-b]pyrrole

_6; f;?‘ e or. N@é%?i?%ﬂioﬁﬁ&{ﬂ?ﬂrﬁ%ﬁ%% e e Y P e
1 X pyrrole;

S e oy VA RabhiBR I YRER B Fakn 2 SAERBHRA A BiEAE! > >

2, 3- diighl or o- 5- [ N#gyrield; hoxyi ndan- 2-yl ) car banoyl - 4H-t hi eno[ 3, 2- b] pyrrol e;

Xi ) n : : :

2, 3-di chl or 0-90[ N%3rdigharoni N-{1-bydsoxyindan-2-yhoapanaybhtFrigeno(3.2-Rlyaalsy | | - 41 8
t hi eno[ 3, 2- b] I 0L 81orAGSCALAL O3 DSdartAste Afiedoies t invention
there is pr ov‘?ﬂed%a&%%rﬁgg@\édi %%Okggé#or%ag (1??6%%](16%@%1@%&() r A(Rl)n
(1) wherei n:ixp5 2,3-gicidproe¥-[MiG-fleged hyfexgindaord yDogmmoyl-4 & thiens3. Brer
-S-C(R6) =C( R7) - ory )%?F )=C(R6)-S- ; R6 and R7 are independently sel ected
from hydr ogen, hal 3" Gro, cyano, hydroxy, fluoronethyl, difluoronethyl,
triflusronmethyl, t23-dichleroosEi-(Iemythotyihdan 2-Wradbayyl-AFRhisacisya-bipyrrole;

xiy  2,3-dichloro-5-[N-(1-hydroxy-1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4 H-
thieno[3,2-b]pyrrole.

According to another aspect of the present invention there is provided a compound of
wherein:

20 formula (1):
R4 %
z O :
jf Yl W Lo - O
RS IIEI' H (R1)n
() |
L
25 Zis CH or nitrogen;

R*and R’ together are either —S-CRH=CR")- or —CRY=CR®-S-;
R and R’ are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
fluoromethyl, diflucromethyl, triflucromethyl, trifluoromethoxy, amino, carboxy, carbamoyl,
mercapto, sulfamoyl, ureido, Cy.¢alkyl, Ca.salkenyl, C; galkynyl, Cy.alkoxy, Ci.salkanoyl,

30 Cysalkanoyloxy, N-(C)salkyl)amino, N.N-(Cy.salkyl);amino, Cygalkanoylamino,



mer capt o, sul fanmoyl, ureido, Cl.6al kyl, C2-6alkenyl, C2gal kynyl,

Cl. 6al | coxy, C1.6al kanoyl, 30 Cl. 6all canoyl oxy, N-(Cl-6alkyl)anti n(5,1 AUG 2006
N, N- (C . 6al kyl ) 2am no, d _6al kanoyl am no, 31 AUG 2006 WD 03/074531

PCT/ GB03/ 008¢& o5/Pas3ht (Cl _6al kyl ) carbanoyl, N, N-(Cl.6alkyl)2carbanoyl,

Cl. 6a] kylS(O), wherein a is 0 to 2, O _6al koxycarbonyl, FPCIT/GBI3/00375

C _6al koxycar bonyl am no, N (Cl. 6al kyl )_ﬁul phanmoyl ,

(l\:li ?-Ggﬁy ?@k&%ﬁ%@gy G K%ﬁ?ﬁ%{aﬁﬂgﬁ%a&@;};@&éﬁ%ﬁéﬁg |W$%ilb? 18049 & oar yI ene:

ni s0, lor o, dRkokyRabole I RARMH e bER186HE N-{T,Q Igha@Byl, hal o, nitro, cyano,
hydr oxy, am no, carboxy, carbanoyl, N-C -4al kyl carbanoyl,

NN- (O - 4dY-Ry(C)-stiebesatabomoylsGi-@Hlsslphonylapimy andy| ky| sul phanoyl ,

N, N-(Cl 4ghk Ao i np, sulfo,. Cldal kyl, C2-4allcenyl, 10

C2. 4al ky%‘rﬁ,xﬂ%%ig%%%‘? ‘@“‘?Qg‘f“?ghow , Cldal kanoyl oxy, N-(Cl_4al kyl)ami no,

N, N- ( C5 4alisphen@aionbetetopgilenssy C1. 4al kyl , fluoronet hyl, difl uoronethyl,

trifluoronethyl,. trifluoronethoxy, Cl-4alkoxy and Rl is of the formula A

or A": & fg/?ﬁr ()5 O(OHx O (A -CHCH(OH)(CH2)"CO2H (A') 15 wherein

X 1's 0 orRY%g independéhely delectedfron h?(ﬁ@gei, hefo, htﬁ{,) cyanoHyd¥dxgSanihflabrbbhie hydr oxy
e ring

group is not a _ substituent on carbon adjacent to the ring oxygen;

r is 1 orcapbamgilgNvihepikylcirBamoyl, {6 N CowtkyDRarbaygyiReulphapayl a substituent on
carbon (2) ”ﬂ];ﬂ!&?ﬂ |1Swdr_fdhe ) ' e i he sane
20 gr oup%i),s@é u t?%ﬁ%hy%o@éggﬁ%ﬁﬁ{ §§ Ogg s‘glﬁﬁ%g?@%@@gﬁ, @‘4?%& R2 R or
-OR ;  R2 GndikiRiyl &aalkoge OepdlendylyCaelkectybaty fV-(Oralkghagen, hydroxy, G

44l kyl (s 'ttldb rzchd X roups..provi ded t hat en there are
2 hy i oxy gt Pr el Ritrere GYE A et S e,

Cﬁ. 7cycl aakikyoméRpty, Cnitakyshdstituted with 1 or 2 hydroxy groups provided
that R'is of the formula A’ or A’

0 (A) -CH,CH(OH)(CH,).CO.H (A")
15 whereinxisOorl,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 ting oxygen;

ris 1 or2; and when ris 1 the group

R4
S &2
RTON N
is a substituent on carbon (2) and when ris 2 (hereby forming a six membered ring) the same
20 group is a substituent on carbon (2) or on carbon (3);
Y is -NRR® or -OR’;
R? and R? are independently selected from hydrogen, hydroxy, Cy4alkyl (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 with 1 or 2 hydroxy groups provided that
25 when there are 2 hydroxy groups they are not substituents on the same carbon), cyano(C,;.
4)alkyl, 4-butanolidyl, 5-pentanolidyl, tetrahydrothiopyranyl, 1-
oxotetrahydrothiopyranylgroup, 1,1-dioxotetrahydrothiopyranyl, fluoromethylcarbonyl,



25 when there are 2 hydroxy groups they are not substituents on the sane -
carbon), cyano(Cd . 4)alkyl, 4-butanolidyl, 5-pentanolidyl, 31 AUG 7006
t et rahydrot\gbgg{xranyl , 1- oxot et rahydrothi opyranyl group, .
1, 1- di oxot e Vdrdt hi opyranyl, fluoronethyl carbonyl, 3 IPCE/GBBAEBT® 0 6 WO
03/ 074531 PCT/ GB03/00875 -7- difluoronethyl carbonyl,

trifluoronethyl carbonyl, Ci1-4alkyl sUbsti tut ed by 1 or 2 Rs.groups
(pr ovi detifleorameifyfesrbenyb tiflupremethyearbangly fs-allnd (substintad by  gb3R| 98P s on t he

sanme car p - 8 rei. b . s of the
ol auBRde gt %5)%%%%& é:iﬁ‘ﬁik% tgé%dﬁ“‘%m(“éﬂ‘t%‘b%éa?%%%) "co1 (B)
5 wher eiOR? -sSMRS (whereit biiss0, ,or 2) anidl group8 ofithe farmivke B mxd ®; provi ded that the
hydr oxy Qr&g@ is not a substituent on the ring carbon adjacent to the ring
oxygen) ; (( tein R8 is independently sel ected from hydrogen, hydroxy,

Cl- 4al koxyd _ €%y, hydroxyGi -4al koxy, 2,2-dimethyl-1,3-dioxol an-4-yl ,

het erocycl yl goptijonal |y substituted on ( ) carbon or nitrogen by 1 or 2
groups sel ecte ydrogen, nitro, hal o, cyano, hydroxy and 10

Cl -4al kyl), (heflerocydlyl)Cl-40 yl (wherein the heterocyclyl is optionally
substituted on “~carbon@®Y nitrogEH-GHOMEE2ACHBUBY sel ected from hydrogen,

itro,«h . d, C4al kyl).. I tJ L1y . tituted b
T or 2 ot SR Bt i S Rt gt B & byl e bRl S0 Aot SIS, 1) ¢ ™
C1- 4al kydubstfédent ah K@ Rk carbMCAdpdcer ta }ldgloxygehy; 4al koxy, cyano(Cl-4)al kyl,
am no(Cl.4)al kyl (optionally substituted on nitrogen by 1 or_2 groups
sel ect ed frorﬁ“ﬁymrbﬁ‘[éﬁ }ndiﬁ)enén_twéﬁlﬁw from dy dregen. Rydexyx (-elkoxyGreliexy,

di hyd : . - 3 a | kats CL4) al kyl
(uher of oy El Al 2 poetgis Aol ARl (Prad it V@ 10
( R9) ( RLOYarbon or @oRer binkior- 2p#naeerscted frarhpimgarnitro, KatpzymoChydryRad) CO2RO

wh } | ; ' . .' dent:| | ected
From By o oalED: oSl oo i BE80cH FhEu BT RRRRSRH o °7' 07"
hygr OXY GEimns nnfo(%mi menoﬂZ‘Qb%pmaactghsﬁﬁm hgmel g, im‘lyxdrm%_cygroohmml xtyfgﬁ(%( ?rte 30;

stituent n the sane carhon cycl oaRc opt.i o substitute
iuor 2 h@W@Wﬁ ﬁylcfﬂﬁfiongfyog\?g e‘% Pt OV\%@%UE%Qa{;@%%#émgnﬁ%g‘%xéaﬂ?'oups t hey Y
are not =h@Nlafey)00, fllG1, €3 R, BRID(C: SAUARCKANky, SHRAO{Sdl) Al Ky

4- but anol'i dyl, 5-pentanol i ,
{ et r ahy cRraRAChpyliathipptionalixstbedtnted panistoRpTohly  eirdsrgvs splected from hydrogen,
1, 1- dioxe} ShéPRYHbA), B RAUEY Ay, dihydroxy(Cy.o)alkyl, aryl and aryl(Cyqalkyl), Ci.
AlkylS(0)o(Cy.4)alkyl (wherein ¢ is 0,-1 or 2), -N(OH)CHO, -CH,CH(COR*)NR’R!?), -
CH:0R’, R)R)N-, -COOR’ and ~-CH,;COOR’® , -CH,CONR’RY, -
(CH,),CH(NR’R')CO,R’ (wherein u is 1, 2 or 3);
[wherein R® and R are independently selected from hydrogen, hydroxy, Cy.4alkyl

N
i

20 (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.zcycloalkyl (optionally substituted by
1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not substituents
on the same carbon), C;.4alkenyl, cyano(Ci)alkyl, 4-butanolidyl, S-pentanolidyl,
tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranylgroup, 1,1-dioxotetrahydrothiopyranyl,
25 2,2—dimethy1—l,3—dioxolan—4~y1, aryl (optionally substituted by 1 or 2 substituents selected
from hydrogen, nifro, halo, hydroxy and Cy.4alkyl) and Cy.salkyl substituted by R ;
(wherein R" is selected from hydroxy, Ci4alkoxy, heterocyclyl, Cy.4alkanoyl,
C1.42lkylS(0)q (wherein d is 0, 1 or 2)1, -N(OH)CHO, R)R?)NCO-, R'HRINSO,-, -
COCH;OR"and R™)R™)N-;



25 2, 2-di net hyl -1, 3-di oxol an-4-yl, aryl (optionally substituted by 1
substituents selected from hydrogen, nitro, halo, hydroxy and C -4§I1k§/h|5)mﬁ
and O _4al kyl substituted by R13 ; (wherein R13 is selected from hydroxy,
Cl- aal koxy, wetenmsycl yl, Cl.4al kanoyl, Cl.4allcyl S(Od ( ‘%] /9 is 0, 1
or 2)1, -N(OH)CHO, (Ru)(R12)NCO-, (R11)(R12)NSO2-, - O0O0OH RQi87

(Ru) (R12) N-; 31 AU6 2006 WO 03/074531g.PCT/ GB03/ 00875 -8- {wherein R11l and
R12 are indepey 1 selEe hi'aﬁll I I ,

hydr oxyd . 4a|$ Fﬁa%lfy4§%fgl %ﬁ%deﬁ‘?{\%er ele%@%ﬁlfrgﬁo gE;Y Oé)'i%ﬁ'ﬁ %yand R10
can togeM@DXWﬂmlleh@MaﬂwiSﬁ@ér(Whmm15:&, ]t¢ré5)})aaml attached form4- to 6-

menbered ring 1other| tional | t1tut on by 1 or
substituents Ewg“ec{ mbto\g?tg%nvg@otggﬁ\?agmxvh&cg&%%@e tﬁad’f‘ gr}o %b[ % nitroso,
cyano, i sgeybeidring mhm thi\ifiglis opdéally bbstitied oblchMbbiBy #p2akdbytitadino,
carbony], sulfo, Cl.4alkoxy, heterocyclyl, CIl.4al kanoyl

Claal ky’1 Sflesieq eamPae: Mmecwsféfbem hplo; %ﬂrea nitfosgy CYERo, lﬁowaeﬂ)@@ N-C;.

(R11) (R1 ( Nﬁﬁ.}é %%% %/gﬂ@{] h R' and
R12 are éél |nr?elgq\i ove?k% cafbov ded th #%)ﬂe%%l ?1 @or mula A
or A’ thél‘uﬂkyléfmf(%odhylr(whemmrfuw il ax 2 - B(PHEHE HRIHNGDa B or B' and
when R2 t inB then Rl does not contain a group
of the f%n&%jﬂi«SBbr Qsc%ég”t@h‘?ag) 6’rrpound of formula (1) can contain
only one vﬂ{ereﬁaR“%ndR‘Er@ﬁKﬂeBnedavbvo?]}phar maceut ically acceptable salt or in
vivo hgodrolvﬁabl e ester thereof, 15 wt thg ﬁyl so that the con‘&ound of

for mul B @19 tp.ﬂgf)uhelﬂl i of 1he; femq%é ar QA do not contain a group of
{[ [N- (1, T Shiiehs lay BehdeOXDeh G P &P 1! cﬁ@ﬂe@@lnhlﬁg?rbr & then R does not contain a group

car banoyl ) -4Ht hi eno[ 3, 2-b] pyrrole; 11 :
5- [ N- ( 1- anfithedpmadnA2eyA’y seahisbateybipoynd-of Farhiulr(d) chicoithie woly3ng obpbhyt ol e
i) 5-[ 5{“’@) (_:et am doi ndan- 2-yl ) car banoyl ] - 2, 3-di chl or o- 4Ht hi eno[ 3, 2- 20
pyr r ol
- di Ch|dﬂh@hﬁrr{abéuh&al(yrmédp&m%%u1t phiana@ihgaolysatadeser ekagr bamoyl } - 4H

i
]
i‘ll enoLEhS yrrol e v&’é
2, 3-di I"HF SPI[OI‘(FSPFhaE comporma ebSormBla1As YoY car banoyl ) - 4H t hi eno[ 3, 2-

bl pyrrol e; QV 2,3-glichloro-5-(N-{ LIN-(L 1 dlmethyleﬂmng)carbonglmno]mdan-z-
2, 3-di chl oro-5-{N-[ 1- (et hyl acet am do) i ndah- 2 car banoyl'} - 4H

t hi eno[ 3, 2-b] pyrrol e; yl}carbamoyl)-4H-thieno[3 2—b]p5m:ole,
if) 5-[N-(1-aminoindan-2-yl)carbamoyl}-2,3-dichloro-4H-thieno[3,2-b]pyrrole

iii) 5-[N-(1-acetamidoindan-2-yl}carbamoyl]-2,3-dichloro-4H-thieno[3,2-

|
b
2
t

20 blpyrrole
iv) 2,3-dichloro-5—{N—[1-(methanesulphonamido)indan-i—yl]carbamoyl}-4H—
(\ thieno{3,2-b]pyrrole
V) 2,3-dichloro-5-{ N-[1-(methylamino)indan-2-yljcarbamoyl } -4 H-thieno{3,2-
bipyrrole;
25 vi) 2,3-dichloro-5-{ N-[1-(methylacetamido)indan-2-yl]carbamoyl } -4 H-
thieno[3,2-b]pyrrole;
Vii) 2,3-dichloro-5-{N-(1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[3,2-blpyrrole;
viii) 2-chloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl-6 H-thieno{2,3-blpyrrole;
ix) 2,3-dichloro-5-[N-(6-fluoro-1-hydroxyindan-2-yl)carbamoyl-4H-thieno[3,2-
30 b]pyrrole
X) 2,3-dichloro-5-[N-(1-methoxyindan-2-yl)carbamoyl-4H-thieno[3,2-b]pyrrole;
xi) 2,3-dichloro-5-[N-(1-hydroxy-1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4H-
thieno[3,2-b]pyrrole.



Vii)

2, 3-di chl oro-5-[ N-(1- hydr oxyi ndan- 2- yI)carbam)yI] 4H-t hi enol[ 3, 2- b] pyr};olg )
viii) 2-chloro-5-[ N (1-hydroxyi ndan-2-yl)carbanmoyl - 6Ht hi eno[ 2, 3- b]pi/ Ay 3005
I X) WO 03/074531

2. 3-di chl oro-5- [ N- (6-f I uor o- I-hydroxyi ndan- 2- yI ) car banoy “HEFRIES 3, 2- 30
b] pyrrol e x)

3-di chl or o- fid ik AndmRdtbednatRFRA A%s né&&%ﬁa@% britigelcl 808k hidnPhRY " ' Ol €;

)
2, 3- di chl ordytosthe Nperidingngringymay be heterpatowisr Thgrdform Spiexsmple.ythe definitianof| | - 4H-
t hi eno[ 3, 2-b] pyrrole. 31 AUG 2006 WO 0@/ 074531 PCT/ GB03/00875 -9- It is to
be understood that when A is heteroarylgene, the bridgehead atons joining
ring A to the piperidinone ring mygpe (et er oat ons. Ther ef ore, for
exanpl e, the definition of Y N qJ (R H()ﬁ_‘r1 when A is heteroaryl ene
enconpasses the structures: VIYY ﬁlHr i) N(R)n~H4 1 / (R)n
r () r N5Q It is to be understood!trhat, ere optional substitution on
al kyl or c 1D (as defined hereinbefore or
her ei nafte%glpﬁllg(yém?%@ﬁ G ox ﬁgeﬁbstﬁut%%gxn s on the al kyl or cycloal kyl
group, or one hydrdky substltuent andya second substitueny linked by a
het enmat om (f or ex?fgpj e al koxy), then ghese two substituents are not
substi tuents,Qn \sanme carhbona the al k | kyl group.
| n anot her asp , the BHLlor'I\NGIFate t ouﬁ hl% as
her ei nabove def{ked to a phar Hap)eut-N alLFy ac%eptd‘bl A n anot her
aspect, the invention relates to corrpound of formula (1) as l\lllerel nabove 15

defined or to a pro-drug thereof. Suitabl & exanples of pro-drugs of ( }
conmpounds of {6y 8k andekstoodth R, Wher btRdnhlsebRiitRa h APy Slokyl GRAPOMNDS of
formula (1), peref re in another aspect, the invention relates to
conpounds d&»Ro (a(sﬂpﬁ@sl hﬁ@p@efvm\herea@ﬁpraeﬂpwtw@ymxy frbgtityents on

hydrol ysabl g, 1%Eﬁé§k%ﬁl§€ému% f)rbgee meg ﬁﬁ%g ﬁt‘a%ﬁ%éé%ﬁ&suﬂsﬁ'tﬁ&ftﬁﬁkeﬁs certain

of the compoun ove may exist 1n optically
active or riyedwiecoatan (for dxamplerdikoxy)) theo thesetworsnbstitaaismedat substituents on

10 the same carbon atom of the alkyl or cycloalkyl group.

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
15 defined or to a pro-drug thereof. Suitable examples of pro-drugs of dompounds of formula (1)
are in-vivo hydrolysable esters of compounds of formula (1). Therefore in another aspect, the
invention relates to compounds of formuta (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
20 above may exist in optically active or racemic forms by virtue of one or more asymmetric
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
active forms may be carried out by standard techniques of organic chemistry well known in
fhe art, for example by synthesis from optically active starting materials or by resolution of a
25 racemic form. Similarly, the above-mentioned activity may be evaluated using the standard

laboratory techniques referred to hereinafter,



carbon atons, the invention includes in its definition any such optically
active or racemc formwhich possesses gl ycogen phosphoryl ase inhgailgﬁm%
activity. The synthesis of optically active forms may be carried t
standard techni ques of organic chem stry well known in the art, for
exanpl e by g s fromoptically active starting mater

resol ution o¥ﬂ%B§§hTacen1c form Simlarly, the above-nen %?%%% h%@%ivity
may be eval uated using the standard Ilgforatory techniques referred to

hereinafter. 3rMlden2BR6nt }Qpelgﬁfngtgr & Ood%%ﬁfa{)fp&%wﬁ@ﬁ M fRfa (e

present invention it Ts to be un at a co of theforrrula(l)
or a sal t or hesltdhéreofumaysxhibisithe nhheoqmmnoﬁ@womemmamm@mw fosmvlamdrawings t he

f I f f th
00122 G5 BT P RSG5 B B B 8 o' 1
enconpass afdastyod thatltig iR vdntioh eﬂidmﬂpfassedhnlymt@efmﬁgmlwﬁcﬂ haspiopst ase

i nhibition activ and is not to be limted rrer to an one .t aut onmeric
form uti Phe®ho rodafedpwbtﬂﬁe aptyithand is 19t e diguted mege Y%’r% Paf'e WPHRREGEPED W t hi n
thi s speciyfiiicatdifh HéfombeP 0 $nBMGe awidis specliRuli gL i ¢ forms

and it is to be understood that the speC|f|cat|on enconp sses all possible
t aut oner i eeresemtwnbyfont pbthe prpsihlmdstotheriofermeand iistto be m;b:-‘stdoclrthatthml ch it has
been p055| bI show gr aphi,cal er e s also,t rst ood
Chat Cort St it etatisR a8 gy BiteReRs rolts o up Puiped Gpit pdliE, 0 °F
sol vat ed dmswﬁidnsarmcl:lﬁlshakquﬂséiblétmshswgﬁpaﬁanjlmmmxarrpl e, hydrat ed forms.

t be u derstogd I nvention e co ses a) uch sol at ed
forms i ch havds Yi3/edgon ﬂ@%ﬁ&?ﬁ%&%ﬂﬂ%ﬂ So‘?t g a{@ thhefeQ also to
b under sicaogkidt haéolﬁ@édta@wmmawaﬁa f6tns sheh afs%ﬂb&aﬁlpﬁelhydmyd foxds. bt fs to 15
pot'ynmor phi sm and that the invention enconpasses all such forns which

possess g|b9@a@e§ﬁood¢h@§mgve;ma@ encopippases allsrcntol Vajadifprmsydcipiaye glyeogemyent i on
rel at es t Jﬂ’?ﬁg&%ﬁﬁﬂ%ﬁfl%w rmula (1) as hereinbefore defined as well as

to the sal reo r use i n pharmaceutical conpositions wll be
phar maceut i caI Itys dacte bt ahdeestead that cetpain canbfrandsaflthesformyib €1 ) usgfewhibit n t he

pr oduct unds of formul a d their phar eutically

accept alléo &° @E f@"s%ﬁ%cfﬁﬁnﬁtgﬁmvﬁ%@ffnwg@@gﬁ% é{l)’)fuéﬁ E%H”Féﬁjbclh H%FF@SS%QW’I on may,
for exanplpaosph&q,lag&gmaﬁiodaaﬂdﬂytlon salts of the conpounds of fornula (1)
as hereinbefore defined which are sufficiently basic to form such salts.

Such aci d addi t (T8aPSant Bventiongelates rthecompoprdsof fermuly @ has hessinbsiore or
or gani ¢ a% (V%:ﬁﬁéjior{ﬂe %F\@ﬁ%%ﬁ%cﬁltgc r'u)!ei% aﬁméﬁobr h PsiticHdG 8s Wi th

hydr ogen ha especl a Ior| c acid of which
hydr ochl o rphm:n:acwuclcallsr apraaptabbtmmr byt qbiree kadis ey pe tusefuh ip fhe production of the

20 compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically

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

25 hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with
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

30 sufficiently acidic, pharmaceutically acceptable salts may be formed with an inorganic or
organic base which affords a pharmaceutically acceptable cation. Such salts with inorganic or
organic bases include for example an alkali metal salt, such as a sodium or potassium salt, an

alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for



sul phuric or phosphoric acid, or wwth trifluoroacetic, citric or nﬁzjaf @
acid. Suitable salts include hydrochl orides, hydrobrom des, phosp 4 52035
sul phat es, ﬁdr(g?tgfen sul phates, al kyl sul phonat es, aryl sul phonat es,

acet at es, citrates, maleates, funarates, sucé’ﬂﬁ&?ﬂ?@%{ﬂﬁsﬁact ates
and tartrates. In addltlon V\/nere t he corrpounds of forrrula (1) are 30
sufficiently aC| di c, pharmaceutical ]y éccept able salts may be fornmed with

an i nor g&?‘ﬁ‘%? o saligrignmetaylpaie, diprre diylapiniee rimethyloming. pireedioe. é‘&‘?fP@P BE OBt abl e
cation. ¢ organic or organic bases include for exanple an
al kal i P}?@%&% Pé‘%%a%n%s a sodiumor potassiumsalt, an alkaline earth
met al salt suThe esumundsiof iheimventioragaeks aﬂmlmaﬂetednaﬂneﬁammfiamm datgtwhich f or 31

AUG 2006 03 0745 1,PCTI GBOS/ 5 -11- Wi t |
O ety | SRR o AR PPATRR STl D 10 @ oo ot o yenuth. A gl 2 N
tris-(3- Iawrb@wsatdmter@mmovem QA pleimAdoRink Y, %Bﬁ]e@ﬁt]ﬁ'@ﬁreﬁ@

adm nistered in the form of pr o- drug which is broken_down in the human
or ani mal°oBpeRpdapd gan ke fermed mbemm Palren% TENHORYEIPDIAENS 2 SHENOFPYROT 5 may be
used Lo alishnchlwiiPLR be aldVanks tala RO O! EORRIARE Bltl ik ifeiplahl | © of the
parent conpoun can or ned t he” par ernt cofrpound contalns a
suitabl e ngodlyprobqsabls ertess oftacompouvisd afftheciavention dea phashacewetibatlyradceptabla sgt odr ug.
Exanpl es of 0ﬁro-drugs i nclude in- vivo hydrol ysabl e esters of a conpound of
the inve on or a pharnaceutically-acceptable salt thereof. 10 Various
forms 10f prodVdgsusdsenston pivirughare k@owii in the &, fexexampbRssseee: a) Design of
Prodrugs,  edited by H Bundgaard éEI evi er 1985é§zjnd Met hQds i n
Enzyrol 0@y, VDesiendf Prpdrugsaeriied By He ﬂ‘ﬂy(Eke“Wé adMedodsipacadenic ()
Press; 1$82¥molof), Vo1 Iﬁiﬁ @@@@E&Qﬁ%?l@%ﬁ@é} é'&ﬂ&?‘aﬂ@ﬂn&@?@é@t198§ﬂ'ted by

Kr ogsgaard arsén and H. Bundgaard, - Chapt er n and Application of

" Pr odr ugs'd) byMﬁX&qnhgﬁaml&QQﬂgIl&@E%hPmn% i@@iﬁy@gsﬂﬂﬁﬁmﬂd Advanced

phar macett CRaraEth ElftreS-Draldh i Ripluth e HIRUR0H, pyRlaiily, 1EPMAT O

Phar mBul(199182, 692 (1984). 20 An in vivo hydrolysable ester of a conpound
of formula (1 car,box dr. 0x for exanple. A
phar maceﬁfl cal)q ﬁ“‘é{{gé B’tg‘% MD%H{GEE&?‘@E@@%\/%HP@t he human or ani nal
body to RyoduseBhitRaRal£nL, Ja6hsl @ PhahfaediBtal SSehdedi7e28¥ @veBCaMt | cal |y
acceptabl e esters for car box I ncl ude Cl1 6al koxyrre_ﬁ esters for exanple

net hoxyn# hyl N. @%@&I%%@P@Wﬁ@%ﬁﬂl BB 39849 exarrpl e

<

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

Suitable pharmaceutically acceptable esters for carboxy include Cl-ﬁalkoxymethﬂ {: )
esters for example methoxymethyl, Ci.galkanoyloxymethyl esfers for example

25 pivaloyloxymethyl, phthalidyl esters, C;.gcycloalkoxycarbonyloxyCi.salkyl esters for example
1-cyclohexylearbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
5-methyl-1,3-dioxolen-2-onylmethyl; and Cj.galkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of
this invention.

30 Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters such
as phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give

the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and



25 pival oyl oxynet hyl, phthalidyl esters,

C3. scycl oal koxycar bonyl oxyd _6al kyl esters for exanple 7

1- cycl ohexyl car bonyl oxyet hyl ; 1, 3-di oxol en-2-onyl net hyl esters for é%ﬂﬁ&ﬁ@
5-net hyl -1, 3-di oxol en- 2-onyl net hyl ; and Cl. 6al koxycar bonyl oxyet hyl esters
for exanplenmﬂwmﬁﬁhpxycarbonyloxyethyl and may be forned ﬁ%néﬁ%m&grboxy
group in the conpounds of this invention. 30 Suitable

pharmaceutical | y-accept abl e esters fcq%?ydroxy i nclude inorganic esters

such a hoS and
a-acyl o>s<2yQa y ﬁgﬂﬁ}l&[@ GQHOQ at e ounﬂ% %ﬁk&g@%ﬁ efr %gﬁ‘?% %&@)t he
i n-vivo ﬂuylﬂy@mfsndudm‘clt-lbaikmylefor bxamplcjmmtyl sthonzpiyl; @hertyteeciyh substituteidr oxy

group/s Exa of a ers incl ude ceto thox and 31
AUG 2006 %@g‘éff@‘fﬂ%@f E%é"f’élf{]‘ié“"" LG ?tﬁ %? yrret hoxy.
A sel ectdtiuxyedrbdnt; \di-WO, - Jtyamﬂ@drwasaﬁt axmtcﬁr(cf-nmnam% QSN- for hydr oXxy

I ncl ude Cl-| aal kanoyl, ftor exanple acetyl benzoyl ; phenyl acetyl;

subst i ¥ Ceualiyloashatoylrgiphessamasst f-(Cia) k}éﬁmnea@ytyhmﬁﬂﬁhoxxap@iﬂgu ve al kyl

car bonat Agm,y %l car banoyl and
N—(d| (C]Exaﬁ@ﬁﬁg %m%g'%gtéttﬁﬁ i§ ﬁ‘egﬁ%%%ﬁf‘ﬁ?%g car armyﬁo(mo gllfve car barr)at es);
-(C - @akﬂgmmmnamakmﬂyli ((ﬁfmd)aﬁcat)hmnymethylybnd méiphoijricas piperazing §inkadbst i t uent s

A AR B e 155 AT

a ring nmﬁgr o:gﬁa inteRBing @vﬁzo@fd)yshaaestérb fi¢luag, fgfampteokﬁug))efclgyajm posi tion
of the_benzo r her interesting in-vivo rol ysabl e esters include,
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group in such esters |ncsu de, Tor exanp
4-(Cl-4) @13@@%@@01@38(&-@4)&&%& a2| no- (Cl-4)allcyl and

nmor pholino-(Cl-C4)alkyl. In this specification the generic term"al kyl"

i ncl udes both straight-chain and 15 branched-chai n al kyl groups. However
ref erences td:nﬂﬁdépehﬁuaionalhdgehexgnemaanqﬂmhcmﬂcsWght-cl@ﬁ@nﬂpeci fic for
the st ha|n rS|on only and references to_individu rancned chain
al kyl léa‘btg‘&i‘ ‘i tglf?ill?ﬁyﬁ"%{?‘@r?g%?ﬂcf’sr@l? ?“d’t‘ﬂé‘u%’rﬁtﬁﬂﬂ’?e*ﬂ rsion
only. Fojfe @ﬁ%@ﬁi&'f@n the st%gtﬁaufﬁ/bembﬂsﬁw ERBre BRI to iRfividhal bﬁh&ﬁalcham sopr opy!
and t - but and exanpl es of " g/ I ncl ude the exagﬁes of

"C 4al ky rs.@puaamctua@ﬁhwtylwr@m@lﬁp for:_v edrgniched ehainoresyion only Fapenapplsut yl 20 and

hexyl n n aflc?f exanpl e
" C2- 4al keny?jﬁ(1 I nc ﬁ%@gﬁa ) IF\IJ{} PI%? ﬁy‘%ﬁ?%@i‘ﬁ*p{%%%%g@aﬁ%lég?g%ﬁ es” of
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1- but epyl,..2-Qutenyl, 3- buten but - 2- en - enyl,
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includes vinyl, allyl and 1-propenyl and examples of “Cs.qalkenyl” include the examples of
( “Ca4alkenyl” and additionally 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2-enyl, 3-

methylbut-1-enyl, 1-pentenyl, 3-pentenyl and 4-hexenyl. Examples of “Czualkynyl” includes
ethynyl, 1-propyny! and 2-propynyl and examples of “C, galkynyl”include the examples of
25 *“Cyaalkynyl” and additionally 3-butynyl, 2-pentynyl and 1-methylpent-2-ynyl.

The term “hydroxyC;4alkyl” includes hydroxymethyl, hydroxyethyl, hydroxypropyl,
hydroxyisopropyl and hydroxybutyl. The term “hydroxyethyl” includes 1-hydroxyethyl and 2-
hydroxyethyl. The term “hydroxypropyl” includes 1-hydroxypropyl, 2-hydroxypropyl and 3-
hydroxypropyl and an analogous convention applies to terras such as hydroxybutyl. The term

30 “dihydroxyCi.salkyl” includes dihydroxyethyl, dihydroxypropyl, dihydroxyisopropyl and
dihydroxybutyl. The term “dihydroxypropyl” includes 1,2-dihydroxypropyl and 1,3-
dihydroxypropyl. An analogous convention applies to terms such as dihydroxyisopropyl and
dihydroxybutyl.
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di et hyl - 1, 3- &xaxplgs qﬁ‘@mallzoxz mcw&? Wthnzy 3ﬂwr»pa<msyymd isQprapaEyoxan- 2- vl .

Exanpl es ey « opoXx
Seampl oo ar e of by i abbR Ur i R o RRIGhaRP e SER1OPOY
addi ti &@MOWSPIWWd | 2—(m6thbl):tpydpoxy mepﬂ&a@“@nmlmm {aelubis/ foyBylr opoxy.
Exarrpl es qf

$ d pr. |
of " CL. oA REHENERARL SRR a aAprEohy mebls FieseaRBlof “CRal eyt P onl | y |
but anoy! ,adamahﬂlywn{anoﬁepeamm 1RRghodl ﬁﬂ(l@(di&ﬂﬂ)@ﬁbﬂbhﬂﬂ&*amp@&&ﬂm es of

" _4al kanoyl oxy" are fornyl oxy, acetoxy and rop| onox%/( Exanpl es of
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1, 2- (et hyl ) 2propi on es of

met hyl hﬁnh%@a@g@xg f/%ﬁnﬁbyl)zﬁsoawpylesy oExaIrm§e(s @i“M-&Ckmkyﬁwnmo“ inclyd¢ ude t he
exanpl es d I
and 5 mechoi Rl S Afkiabebles 3P HRE el A R RAE e Bt Y 2T 7
N]: N- (N rrﬁﬁ ?WiO(%ialeyl)zmlﬁdr”l‘dnd ecgdwdn)alﬂﬁgémﬂammd hehylﬁﬁﬁmlmwrméﬂngbmﬁnmo Exanpl es
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andN, N- ( pe iNZ@d’t‘ﬂ no Examplaor GNN—(ti‘lfg@cylﬁﬁHﬁW’ e RidB ERXhmpl8 b

met hyl car barm I yl car banoy | 'es of
0 “N,N-( 1.4a1kyl)zam1no and addmonally N-meﬂlyl—N—pentylaJmno and N,N-(pentyl);amino.

Examples of “N—(C1_4alky1)carbamoy1” are methylcarbamoyl and ethylcarbamoyl. Examples of
“N-(Ci-galkyl}carbamoyl” are the examples of “N-(Cjsalkyl)carbamoyi”and additionally |
pentylcarbamoyl, hexylcarbamoyl and 1,2-(methyl);propylcarbamoyl. Examples of Cj
“N,N-(Cj.qalkyl);carbamoyl” are N,N-(methyl),carbamoyl, N,N-(ethyl).carbamoyl and N-

25 methyl-N-ethylcarbamoyl. Examples of “N,N-(C.salkyl),carbamoyl” are the examples of
“N,N-(C1.salkyl);carbamoyl” and additionally N.N-(pentyl);cartbamoyl, N-methyl-N-
pentylcarbamoyl and N-ethyl-N-hexylcarbamoyl. Examples of “N-(Cy.salkyl)sulphamoyl” are
N-(methyl)sulphamoyl and N-(ethyl)sulphamoyl. Examples of “N-(Cy.salkyl)sulphamoyl” are
‘the examples of “N-(Ci.salkyl)sulphamoyl” and additionally N-pentylsulphamoyl, N-

30 hexylsulphamoy! and 1,2-(methyl);propylsulphamoyl. Examples of
“N,N-(C.4alkyl);sulphamoyl” are N,N-(methyl),sulphamoyl, N,N-(ethyl).sulphamoyl and
N-(methyl)-N-(ethyl)sulphamoyl. Examples of “N,N-(C;.calkyl)zsulphamoyl” are the



"N (Cl_dal kyl ) carbanoyl " are the exanples of "N-(Cl.4al kyl ) carbanoy] "
additionally pentyl carbanoyl, hexyl carbanoyl and 31 AUG 1008
1, 2- (et hyl )2propy| carbanoyl . Exanples of C) "N, N-(Cl-4al kyl) 2car banoyl "
are NN-(rret 4 %rjrtgrgrmyl NN- (et hyI)2car banoyl and N 25

met hyl - N- et hy CAY b3 Exanpl es of "N, N-(CL. 6al kyl ) 2car B&R&pI3008T5e t he
exanpl es of "N, N-(Cl. 4al kyl) 2car bam)yl and additionally
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ar e the 31 AU6 2006 WD 03/ 073531 PCT{H%OSI 00875 -14- exanglaes of

"N N (G SASPRSHY BRAmOS AaG +scyelericl e fuids TaripRroRe coplabrtylh sysloprmiramy | N
met hyl - N-ch agﬁékkpul phanoyl and N- et hyl - N- hexyl sul phanmoyl . Exanpl es of
"cyano(q 1) al are cyanonet hyl, cyanoet hyl and cyanopropyl. Exanples

of Cs 7cycl oaﬂlksdrm“am'al@@lbﬂi’ein@lyﬂes a@mm&e&yﬂﬁm%)’lmﬁ@mwlyl Exanpl es

f » | kyl "
gycl opr opy &a{&fc?apgtéﬁ gnély@élf"?%mt% %Xl ; g‘%dég?m%’ é‘g %gl kzl
| ncl ul te amin:deﬂgrldmdtem@yaxmﬁmbgyl” mdydﬂsamﬂhqﬂm@m armyeﬂron&md 3- The term
i ncl udes am none am noet h

ﬁng?sc,:o 4a‘b‘§}¥°¥§’ B“daﬁﬂ%@Bd?‘ﬁ?lconvfﬂ%o‘{aé’m‘?“%ﬁ%s@ﬁ?am n%@)’l@gés 1- ani noet hyl

and 2- 1Qmandvaget hyI The term "am nopropyl " includes 1-am nopropyl,
2- am nopropyl and am nopropyl and an anal ogous convention applies to

terms such as Eéﬁmﬂé%et)ﬁﬂl selkeryCaskos b Lty etk ampshery, ghoxymethoxy,

"G _4al kqgy h M@({yh oxy and
met hoxyet ho%’eﬁ'%y ?etﬁ%%rgg %E-la dcg%)kgére g?%@rgﬁoxy gé\cg 15
hydr oxi® rhyﬂmxyproﬁ)mrrﬁkmpled of “hydtoxppyqpongaty 1—hadmx@rdppdy,®dmdmxppmpqu

2- hydr oxy and 3- hydroxypropoxy Exanpl es of "C _4al kyl S(O)b

(wher ein a3ds é%fYEFPP%V "Gi-4al kyl S(Q. (wherein c is"0 to 2)"

" C 4ai kyl S(O)® eg 6f héjein bi @Lé‘xﬁi’k}"@ heikA cds0S O tO
2)", and " x yl S (Cl)g?lkﬁvxﬁ)gsrg‘l’ is ) §(n ep(%ently |?1cl ude

ht hy Lt it 2 el GarRIHSEO Wb €1 B 20 HerHSASH BHicHH b s Mo 4 phi ny!
pr opanes g iy o) GERkeitLiD 8 RESY LR ntly include methylthio, ethylthio, propylthio,

20 methanesulphinyl, ethanesulphinyl, propanesulphinyl, mesyl, ethanesulphonyl,
propanesulphonyl and isopropanesulphonyl.

( Examples of “Cs.gcycloalkylS(O), (wherein b is 0,1 or 2)” include cyclopropylthio,
cyclopropylsulphinyl, cyclopropylsulphonyl, cyclobutylthio, cyclobutylsulphinyl,
cyclobutylsulphonyl, cyclopentylthio, cyclopentylsulphinyl and cyclopentylsulphonyl.

25 Examples of “arylS(O), (wherein b is 0,1 or 2)” include phenylthio, phenylsulphiny!
and phenylsulfonyl, Examples of “benzylS(O), (wherein b is 0,1 or 2)” inculde benzylthio,
benzylsulfinyl and benzylsulfonyl. Examples of “heterocyclylS(O), (wherein bis 0,1 or 2)”
include pyridylthio, pyridylsulfinyl, pyridylsulfonyl, imidazolylthio, imidazolylsulfinyl,
imidazolylsulfonyl, pyrimidinylthio, pyrimidinylsufinyl, pyrimidinylsulfonyl, piperidylthio,

30 piperidylsulfinyl and piperidylsulfonyl.

Examples of “C;_gsalkoxycarbonyl” include methoxycarbonyl, ethoxycarbonyl, n- and
t-butoxycarbonyl. Examples of “Cjgalkoxycarbonylamino” include methoxycarbonylamino,

ethoxycarbonylamino, #- and t-butoxycarbonylamino. Examples of



propanesul phonyl and i sopropanesul phonyl. Exanples of "C3.6cycl oal kgl 3}(%)) ﬁ
(wherein b is 0,1 or 2)" include cyclopropylthio, cyclopropylsul ph ﬂ U, 2006
cycl oprotyl sul phonyl, cycl obutylthio, cyclobutyl sul phinyl,

cycl obut yl SYPEHEMIAL, cycl opentyl thio, cycl opentyl sul phi nyECTaERb3/00875

cycl opentyl sul phonyl . 25 Exanples of "arylS(Ob (wherein b is 0,1 or 2)"

i ncl ude phenylthio, phenylsul phinyl -&rd phenyl sul fonyl. Exanpl es of

"benzyl S{ Q)dalk&lamighmlith#iCh sallyDhmiro” 2)ctude nmﬂiyﬁalphmyiw-mbﬂlg],mmﬂnenzyl sul finyl
and benz quon s of "heteroc O b nb|301or 2)"
el ude. FTRHDRE- iSRS ot proRy PG b AT Bzl 31 ¢ hi o

i m dazol yts &dik?]sﬂ?ﬁﬁonylahﬁid*@ﬁélﬁd@ Iﬁethﬁaﬂy]sﬂonylwnbratwlmﬁﬂohymmo and

pyiim dinylsu rimdinylsulfo i peri hi o 30
pi per i dypmvlsulpl;qnylawal% iFrampley pk L@lfs@ cé&ie@ma@dcsawr@mmmdoo nyl "

[ ncI ud YGAL bonyl , et hoxycar bonyl n- and t-butoxycarbonyl. Exanples
of "Cl QGgﬁ% ?‘ car onyI am' no" include nethoxycarbonyl am no,

- et hoxycar bonywammpuom}s@mﬁtuéntbarholxgsemﬁ*dnnﬁ&llaﬂbna” gibwaiplsasbeof 31 AUG 2006

e ude. HBERYSS SO oRRdnalgen M ot Sl RBRb o RSP ATD anc

propyl su hﬂiil |thé\§u85tﬁﬂdn§srﬂeﬁ1% chbeea Hohfisro ok mortefﬂ@@dpléMﬁ@&l biBnwnam no”

i ncl ude et sul phonyl am no, et hyl sul phonyl am no_and

pr opy! suF“EﬂIRﬂ?W W%OHW&F%%lbWUGUQIChBS&IfI%&/IlM groupsd iy er #or nani do,
acet arfgdg.r 5 propionyl am no. Were optional substituents are chosen
from or 3" groups it is to be understood that this definition

i ncl udes al | §Idbs®qyf.:lylé’ns sszhmateg ey patfriedoomsatfatad) eptimelly substititedyr oups (O,
t he substituents. bein rom re,of the s | fi dgroups An
anal ogoug1 ng&écrﬁl}goﬁ‘?mg %‘5’“7 %‘“Eﬁ%’é‘%?‘lé %?2 Or HBRRAPTE A Bose’i B8P 2" groups
and "1 omu%genl%ﬂﬁ@up@xygeﬂ-bﬂﬁhqﬁafﬁhméss oﬂﬁrvﬂsé@bﬂﬁ@d ®6 carpai rindtkdgyn sat ur at ed

or unsat yrated optlonal |y substituted nonaocyclic ring containing 5to 7
at oms of Likgde Wherein 2 -CHa-group SR ABticpelnie rapleced vy doh(Drasha esHBYE R ul phur

Or OXYig€hay 9l b;ﬁtﬁnﬂ?}yoxldigng§ forff HEE WkiRE (s %Ele@ Gnd Qﬁ’taﬁl@ rv%ék d? Eheltbd OQ€N

| i nked, wherei - group can optionally "be replaced by a -C(O -and a
ring sul Phaterocyelyfh atesmonpholiye, oytpholizl|pypeddindi mpatidyb pyuidyia pyreylspyssoldie  s) .

o ool RSP A oRl SR S SASAR e, FRAAUE! o
i m dazol ydmaédmj @mhgﬁhyl ﬁhxmu&noﬂyl cmsdammbnyl ttl‘illoﬁﬂtl'p&lbﬁil()’, Ipyrrﬂin@Er azinyl,

i sot hiazolidin tetrazol nrol i din oxazolldlnonyl
5-i soxaz gP‘BﬂR}P"}’/’”ﬁW én%ﬁ‘ﬁh%ﬁ%ny 9?9"8?%%941‘% Yl, tetra ydl%PYfﬂnY:

20 tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl,

pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2~
oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, and oxadiazolyl.
Suitably a “heterocyclyl” is morphofino, morpholinyl, piperidino, piperidyl, pyridyl, Cg)
pyranyl, pyrrolyl, imidazolyl, thiazolyl, thieny!, thiadiazolyl, piperazinyl, isothiazolidinyl,
25 1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl,
3,5-dioxapiperidinyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, pyrazclinyl, isoxazolyl, 4-
oxopydridyl, 2-oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, 1,3 ,4-oxadiazolyl, and
1,2,4-oxadiazolyl.
Conveniently “heterocyclyl” is oxazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl,
30 teirazolyl, thizoyl, thiadiazolyl, pyridyl, imidazolyl, furyl, thienyl, morpholine, pyrimidyl,
pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, and piperazinyl.
Suitable optional substituents for “heterocyclyl” as a saturated or partially saturated -
ringare 1,20r 3 substituents independently selected from halo, cyano, hydroxy, Cy.4alkyl, C;.



honmopi perazi nyl, 3, 5-di oxapi peridinyl, 3-oxopyrazolin-5-yl

t et rahydropyranyl, 20 tetrahydrothiopyranyl, 1- oxotetrahydrothlopygz3u11“f;}‘|lc",z{mE

1,1- dloxotetrahydrothlopyranyl pyrinidyl,. pyrazi nyl, pyridazinyl,

pyrazol yl razol i nyl |soxazolyl, 4- oxopydridyl, 2- oxopyrrolidyl,
oxothlazoﬁ%ﬂvmmﬁ$hryl t hi enyl, oxazolyl, and oxadi azol J¢T/GBREWEHS| y a
heterocyclyl IS nDrphoIino nor phol i n I, piperidino pi peridyl, pyridyl,

pyranyl, rrolyl, imdazolyl, thiazol t hi adi azol yl ,

pi per azi ng?ﬁ‘oxy gt G1-aUFIS(Q)s fiyherein pis @, 13317@3 tF‘Pﬁl%?r“ﬂ/thle Febstityonss far

pyrrolidi BN alolas oo

3, 5- dloxé§¥%§¥% P%Fﬁagek?&g"#ﬂﬁgﬁbgg%ﬁﬁF@ pyrF§§§?ﬁ¥a¥kE§P§§gF§P#w

pyrazol i nﬂqctqdimﬂmirgglchlom cyatopyydraxgyrneth; eibgdpyethady, ohythyltide,oxot hi azol i dyl ,

furyl, thie oxadi azolyl, and 1, 2, 4-oxadi azol yl .
Conveni en?lF@f/ W@PQ g?%l}@ llf?“é'l oxazol yl, 1, 3, 4- oxadi azol yl ,

1, 2, 4- oxadi aztuitable usnat eruamheﬁlts, foi "He?eﬁiék(clylt’laé admrﬂzca{awd n.-n@)éfd Hylor 3
|mdazonI furyl, t EYI mor phol i ne, pyrimdyl, a2|ny p ri dazi nyl,

pyr azol yl Subgiiperiism Wnden éplwqgémhwcyansumframn@@ RalCig ‘tuents for
"h , 2 3
et erocy l%lx n@égﬁﬂgggn){, Vgﬁegég?ggsd)g %2)31}\} %éfmﬁﬁdan r| ng are 1 or

substi tuent S ect é cyano, hydroxy,. C1.4al kyl,
Cr_ 31 A@M@ﬁdkmmﬂ%mﬁﬁﬂﬁtﬁﬁﬂm GRORLOSHtBuentGor ‘Zbaiekmxglyla aglan
CI _dallrylS(O where rther. suit ubst i tuents for
"het er ocy%rfséﬁ']}? 8 At [}roé?éﬁbsg‘pcﬂtﬁf“fdieg‘%nldflmg'aff‘]ﬁ?tﬁq% rff @010¥a0. 5 3
subst i toefit®, inlide Arameahiny, duﬁ&hﬁ Habtﬁflpethﬁhh&h@;y, fig@flthiohydr oxy,
thyI eth nmet hoxy, nethylt nI et hyl sul finyl and nethylsulfonyl. 5
Smtabl e B‘ﬁ%ﬁb’@w&‘m}s“ﬂ@ﬂﬁhﬂh@ﬁ?@lfor "heterocyclyl” as an unsaturated ring

are 1, 2 or 3 WSI f r yano, nitro,
am no, hydroxy, Q. ortﬁ%ﬁgﬂﬂﬁlﬁﬁﬂﬂﬁxéﬂeh&?ﬁ%gﬁiﬁ&h lbﬁgﬂphaﬁhlgﬁhefn bis O, 1

or 2), N mmweglﬂnmn@hdmlﬂﬂ}mm@ﬂdmammw) E!amdimeﬂWbrEm@ﬂYmth}é,bl e

oF ' 5 eubsPrrRa e el mEE . PRt gty 133007 11o°
nitro, lﬂ%XMazm?InhBﬁﬂy@,mMQxaﬂiml@h}Hﬂ@mlw-om&h‘zawmw&ﬁmetﬁylhy| met hoxy

thyl thio, . methylsulfinyl and nethyl mp|
" het er ocREYIToR D e frelei Eﬁeﬂn%a% {Hhershgn Gy R

nor phol i nyd-aBEvhyl, ﬁﬁ&%gh ayliehh aPinPefh ﬁl nonet hyl, piperi di noet hyl,
pi peri dyl irdr%:ert hyl, ~ pi peri yI et#u , ¥|Pﬁ,f‘ daglol §| met hyl , i m dazol yl et hyl,

oxazol yl met hyl Exanyplesof Vardt hgﬁl O,Ptiqn@ywbﬁsmmdﬁbm @l@/ﬂﬂm&lml
;yrzl 3y|0)é?ﬂlyﬁz %ya%ﬁ r}'?l‘a)ﬂ;l %ﬂ]&fﬁ' %hg%r%ly{ﬂﬁl englf ?ﬁéﬁhh’ﬂ%{éﬂqg?%ﬁa’enyl ) et hyl,
pyr azi 29| nahthylethyl.
Suitable optional substituents for “aryl” groups ate 1, 2 or 3 substituents independently
( selected from halo, cyano, nitro, amino, hydrqu, C1.4alky1,_ Ci4alkoxy, C1.4a1kylS(O)b
(wherein bis 0, 1 or 2), N-(Cy.salkylyamino and N,N-(C4alkyl),amino. Further suitable
optional susbtituents for “aryl” groups are 1, 2 or 3 substituents independently selected from

25 fluoro, chloro, cyano, nitro, amino, methylamino, dimethylamino, hydroxy, methyl, ethyl,
methoxy, methylthio, methylsulfinyl and methylsulfonyl.

“Heteroarylene” is a diradical of a heteroaryl group. A heteroaryl group is an aryl,
monocyclic ring containing 5 to 7 atoms of which 1, 2, 3 or 4 ring atoms are chosen from
nitrogen, sulphur or oxygen. Examples of heteroarylene are oxazolylene, oxadiazolylene,

30 pyridylene, pyrimidinylene, imidazolylene, triazolylene, tetrazolylene, pyrazinylene,
pyridazinylene, pyrrolylene, thienylene and furylene.

Suitable optional substituents for heteroaryl groups, unless otherwise defined, are 1, 2
or 3 substituents independently selected from halo, cyano, nitro, amino, hydroxy, C,4alkyl, -



pyrazi nyl et hyl , piperazinyl methyl and pi perazinyl ethyl. Exanples of % o

are optionally substituted phenyl and naphthyl. Exanples of 31 AUb 2006
"aryl (Cl.4)allcyl" are benzyl, phenethyl, naphthyl methyl and 20

napht hyl et hVP“-"éﬁ‘iS%labl e optional substituents for "aryl" srocpscese 1, 2 or

3 substituents independently selected fromhalo, cyano, nitro, am no,

hydroxy, G .4al kyl, Cr-4al koxy, C.4alkyl S(Ob (wherein b is 0, 1 or 2),

N-(d 43131&;(111())1&50'1]&@11@1@3{0)1, Nl{eﬁinulalokybr)zaNi(cmallﬁmmhﬂansui table optional

R SCAERTNC CTE R AR T SR

di met hy| Gl igstitdiudd endgﬁttl}héélectﬁ%ﬂllﬂuord@ﬁlbf&%yanﬂﬁﬁ@y labfiep, et hyl sul finyl
and net hyl sul fonyl . teroaryl ene” 1s a diradical het eroaryl group. A

het er oargéthyjaming, filmeﬁwlaam}d hydreynmethyl, tbyk m@w&hm@wﬁhmmﬁthﬂbulﬁnﬂt oms of

whi ch , ing atons are chosen from nitrogen, sul phur or oxygen.
Exanpl esan(%fme}ﬁy Félrgllyl ene are oxazol yl ene, oxadi azol yl ene, 30 pyridyl ene,

pyrim dinyl ene, imdazolylene, triazolylene, tetrazolylene, pyrazinylene,
pyri dazi nyl ene, rrolyl ene |l e and fu | ene.. Suitabl e opt| onal
US| £ Uent o FREPRILTBEb A 91 Yok oBodt: (HEds: MMM, Sechiaiehaay baredy 3 or
3 subst '\Rrh’e@é‘ ﬁrdp?ﬂﬁ% tokﬁle%l@ﬁﬁﬁ&%dclilﬁﬁfﬂs éklt.s% efRBithendidbfiRd am no,

hydr oxy, ., 31 AUG 2006 WO b3/ 074531 PCT/ GBO3/ 00875 -17-
Cl. 4al kolwyenﬂ@ioraoxhoym(f@b (wherein b is 0, 1 or 2), N-(G _4al kyl)anino and

N N (- aal kofl 2Bl E 1 oy Sigh 3Rl o ABL QR IR MR ol B

"heteroaryl " "groups are en1 epe Yy sel ected from
fl uor.o, :ﬁi&hﬁﬁﬁ: enahyodingent mctprmdeamhﬂmaceunmllyydceslxabm salfs ﬁm:nhipblmﬂs of) hydr oxy W

met hyl , net t hyl t sul.fjnyl. 5 and | fonyl .

Pr ef er r FG@S‘“G&“@/‘” Jerﬁtx'e L°dﬁé§°mrar%m8‘“ da‘?"v“éf’shyflﬁﬂlxs@l?r}g #11 val ues
may be %ﬁ@ouﬂ&a%fﬁm@ﬁw(@paﬁ@in%mm&amﬂau% etPEdiseA A prb@as cl al s, aspects
or enmbodi nents defi ned hereinbefore or hereinafter. 10 In one enbodlnent

of the iPhrePcPEisally-acoppiaRle sl o&@ﬁﬁmlmabb@ﬁtm|0§cqrm)0nn¢8rpfé@rm% tlér nati ve
nbodi ds of
enbody gent arr@rd%gﬂ%/ért 159*&1’3‘:{7& ‘ﬁ?ﬁ o iﬁﬁg&%ﬁ%&ﬂ%ﬁ&%&r@%@ﬁ%ﬁ gﬁﬁ%ﬂ S0

formula (1) er ater enbo VI VO
hydr ol yssubh esters bospofnds b hedomuda (dj wheyeim eonépl')sgs agdup congirfing 4 her

al ternative enbodi e proyided pharma eutl |l y-acce tabl e salts of
i n-vivo F&ngbgﬁt%ﬁeéﬁs 35‘?%{1855’%’35}1? T geserie aeé’( 'i%s Parti cul ar
exanpl es of Imoﬂdaspedﬁﬁ%ebﬁ@mrﬁcﬁﬁ:h%@eﬁfpr&@daaqwa@oﬁfddfhﬁnﬁmmisa (1) are

depicted above wherein z is CH.

20 In another aspect of the invention Z is nitrogen.
In one aspect of the present invention there is provided a compound of formula (1) as
depicted above wherein R* and R® are together —S-C(RS=C(R")-.
In another aspect of the invention R* and R’ are together ~C(R")=C(R%-S-. L
In a further aspect of the invention, R®and R are independently selected from
25 hydrogen, halo or Cy.galkyl.
Preferably R® and R7 are independently selected from hydrogen, chloro, bromo or
methyl.
Particularty R® and R7 are independently selected from hydrogen or chloro
More particularly one of R® and R’ is chloro.
30  Inoneembodiment, one of R® and R’ is chloro and the other is hydrogen.
In another embodiment, both R and R are chloro.
In one aspect of the invention A is phenylene.

In another aspect of the invention A is heteroarylene.



such esters of conpounds of the fornmula (1) wherein Y conprises a group
containing a carboxy group. Suitable esters are those hereinbefore 5 1 AUG 2006
descri bed for carboxy groups. In one aspect of the present invention there
is provided a conpound of fornmula (1) as depicted above wherein z is CH.

20 I n anot heW®f#é4581 of the invention Z is nitrogen. |n ongcaepeds@f the
present invention there is provided a conpound of forrmula (1) as depicted
above wherein R4 and RS are together -BB-C(R6)=C(R7)-. In another aspect of
the inventi on FRéfembly Ri-saleced Dra@tpherylene fyriiyeReRpyrit dinylede, fpyirblgRhe,aspect  of
the inventign, R6 and are i ndependently selected fraom 25 hydrogen, halo
or d _s6al W&@Oﬁﬂeé?épﬁﬁge%mﬁ%lﬁ?ma?@?lﬂﬁ%Q’Fﬂﬁl%?lﬁ’?n%éﬁ“ &8 aF‘?om

hydr ogen, tqaro, brono or nethyl. Particularly R6 and R7 are

i ndependently sel ected from hydrogen or chloro. Mre particularly one of
R6 and R7 is chlooe enbgliment, whes Aeisthettraanine, there isof niRGgearin a Ridgebeadhl or o and

the ot her_i . hydr , n.. angt her odi nent . .bo R6 _and R7 are chloro.
I one. SoRRioR M BT crbiRaR, witn oL RRdlERe. B2 bdrroraBR a0l “of ¢ pe

i nvent i onbrfigehead @bgtiGiR! W vill®e appreditied 2@06e pEnOS (Htd SRABlePeddgel#ad/ 00575 - 18-
Preferably A is selected from phenyl ene, pyridyl ene, pyrimdinylene,

pyrrol yl eb@itionissshoundela®e  triazol yl ene, tetrazol yl ene, oxazol yl ene,

oxadi azol yl ene, thienylene and furyleneg: In one enbodi nent, when Ais
heteroarylene, there is a nitrogen in aj|pridgehead 5 position. In another
enbodi nent, when A is heteroaryl ene £ oatons are not in bridgehead

positions. It will be appreciated’t the prief@Pred (nore stable)
br(e’dgehead position is as shown bel oW ) (1) " \N(RIL H((lr NC_In
one aspect of the invention nis 0 or 1. o)

In one aspect of the invention n is 0 or 1.

10 In one aspect preferably nis 1.

In another aspect, preferably nis 0.

When n is 2, and the two R* groups, together with the carbon atoms of A to which they
are attached, form a 4 to 7 membered ring, optionally containing 1 or 2 hetercatoms
independently selected from O, S and N, conveniently such a ring is a 5 or 6 membered ring

15 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-.

In another aspect of the present invention R' is selected from halo, nitro, cyano,
(, hydroxy, flucromethyl, diftuoromethyl, trifluoromethyl and C;4alkoxy.. _

20 In a further aspect R'is sélected Vftom haio, nitro, cyano, hydroxy, fluoromethyl,
diﬂuoromethyl, trifluoromethyl, -S(Q)pCy.4alkyl (wherein b is 0, 1 or 2), Cy_4atkyl and C;.
salkoxy.

In a further aspect R! is selected from halo, nitro, cyano, hydroxy, fluoromethyl,
diflnoromethyl, triflacromethyl, -S(O),Me (wherein bis 0, 1 or 2), methyl and methoxy.

25 In a further aspect, R is Cy_4alkyl.

Preferably R! is selected from halo and Cy.4alkoxy. -

In another embodiment preferably R! is selected from fluoro, chloro, methyl, ethyl,
methoxy and —O-CHz-O-.



10 I n one aspect preferably nis 1. In another aspect, preferably n%#ig) 3
Wien nis 2, and the two Rl groups, together with the carbon atons Jﬂl\ 11@
which they are attached, forma 4 to 7 nenbered ring, optionally

cont ai ni ng WO®BAsHet eroat ons i ndependently sel ected fromeeeeas N ’
conveniently such aring is a 5 or 6 nenbered ring 15 containing two O
atoms (ie a cyclic acetal). Wen the-1%0 Rl groups together form such a
cycl i c amainalaspeptrofitieriatdnyion t isileand othes tilssltthe pioepl. Most preferably the two Rl

groups tggether are the group -O-CHZ-0-. In another aspect of the present
inventio i85 sel®@cted fromhalo, nitro, cyano, C. hydroxy,

f 1 uor onet hyl [ d)-u)éoromet hyl, tifluoronmethyl and Cl4al koxy. 20 In a
further as Rl | el ected fromhalo, nitro, cyano, hydroxy,

f1 uor omeBhyl , HdiflHioronethyl, trifluoronethyl, -S(O bCl -aal kyl (wherein b
is 0, 1or 2), A_4alkyl and C_ 4alkoxy. In a further aspect Rl is

sel ect edisfasgpstifeenbon ¢arhand2) suginihet anpramplef whenoisdd®t hyl ,  di f | uor onet hyl ,
trifluorgpethyl, -S(ObMe (wherein bis 0, 1 or 2), nethyl and nethoxy. 25
In a furthe , RIYis Cl.4alkyl. Preferably R is selected from halo
and O _4al kdky apotiffler enmbodi ment preferably R is selected from
fluoro, g or?lbame;ll Ith1 met hoxy and-0-CHzZ-O. 31 AUG 2006 WO

03/ 074531 PCT/ GB03/°0 ~ % one aspect of the inventionr is 1 and
when r is 1 the grouP_ Ra':0 RS HN H.is a substituent on carbon (2)
such t Aaln AAthesasppnt of bie inyratipnr is 3and when rig thegyoup(2) 11) CIN N[ RS H

H R~)n 5grin anot h%r aspect of the inventionr is 2 and whenr is 2 the

gr oup | 7-)\ Z | ‘N
;EN N—

RS H

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

PPNz O Y
| N\>_< o )
h o H

R® (RY),
@

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

O
Z,

10 P
is a substituent on carbon (3) such that an example of when ris 2 is: (")
. Y : . ‘

R )
Z O
\>_<

IN N (RY),
Re H H @

In one aspect of the invention Y is -NR’R®,
15 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, pymolinyl,



Ra R5 HHis a substituent on carbon (2) such that an exanpl e of \Agﬁ? g lZ@E
2is: RazO0Y(z) S HHA(R) (3) In another aspect of the inv r&%
is 2 and when r is 2 the group Ra O QH 10 RS HHis a substituent on
carbon (3) ch that an exanple of whenr is 2 is: Y R4 ~0 E;Zé %7) N A
(R)n R5 HMYPH*Ph one aspect of the invention Y is NRRESTVCBAHNRHY anot her
aspect of the invention Y is -OR3. Suitable values for R2 and R3 as
het er ocyclyl are nor l,i no.. t phol i n} i per.,i di no,. .piperjdyl, pyridyl,
byt any  BRRERGRA T SR ety ’amﬁg% ofirRaH, P R

pi per azi nyyrazolin§lofsbkR811, i%x@g&dﬂd&ﬁeoﬂoﬂyﬁ-ﬂoﬁaﬂl 4beotmﬁd11agpﬁwl, thigyglf ol i di nyl ,
t hi onor phol i no, pyrrolinyl 1 AUG 2006 WO 03/074531 PCT/ GL103/ 00875 - 20-
honopi per 8332Al1 1.334-cxadiagQlyh apd 1.2 drorodiazolyl s tetsahygrothionyeansh, Ayl . pyri dazi nyl

pyrazol yl ' i —W@ = i dyl, 2-oxopyrrolidyl,

4- oxot hi a?ﬁ?‘?yﬁ?@% y a:nylt, E’?eny te\ﬁ]ﬂh&‘?ﬁ%@?@ﬁxﬂq 3, 4- oxadi azol yl, and

1, 2, 4- oadi azoMypte suitahle silyairfor R md\R° aslydterodyclybare pydidyd pyedmidibgl apd/r any| |
1, 1- di oxot eid%%ﬁ' drot hi opyranyl. 5 More suitable values for R2 and R3 as
het er ocycl“ﬁﬂ “pyridyl, pyrimdinyl and imdazolyl. Further suitable

val ues for R2 BithelRehi@ble MElu6d OF e hnd R*AL RetbrObycil ¥edr etk @BiipPdhyl, 11-
oxot et rahydr ot hi opyranyl, 1, 1-di oxotetrahydrothi opyranyl.
oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl.
In one aspect of the invention, R? and R® are independently selected from groups of the

10 formulae B and B’ as hereinbefore described.

In one aspect of the invention R* and R? are independently selected from hydrogen,
hydroxy, Cy.4alkyl [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,

15 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 1,2,4-oxadiazolyl, tetrahydrothiopyranyl, 1-

20 oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, -COR® and ~SO,R® (wherein b is
0,102y

{ R® is independently selected from hydrogen, hydroxy, Cy.4alkoxy, CialkoxyCyalkyl, Cy.
N salkoxyCi.salkoxy, hydroxyC;.salkoxy, Cisaikyl, amino(€;4)alkyl [optionally substituted on
nitrogen by 1 or 2 groups selected from Cy4alkyl, hydroxy(C;4)alkyl, dihydroxy(Cis)alkyl,

25 -CO4Cy.qalkyl, aryl and aryl(C;.4)alkyl], Cagalkenyl, Csscycloalkyl (optionally substituted by
-C(0)OC;4alkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives
thereof, halo(C,.g)alkyl, dihalo(C;.4)alkyl, trihalo(Ci4)alkyl, hydroxy(Ci.s)alkyl,
dihydroxy(Ci-4)alkyl, cyano(C.s)alkyl, heterocyclyl, heterocyclylCi4alkyl, aryl,
C1.4alkylS(O)p- (wherein bis 0, 1 or 2), Cs.scycloalkylS(O),- (wherein bis 0, 1 or 2),

30 arylS(O)- (wherein bis 0, 1 or 2), heterocyclylS(O)y- (wherein bis 0,.1 or 2), benzylS(O)p-
(wherein bis 0, 1 or 2), Cj4alkylS(0)«(Cy)alkyl (whereincis 0, 1 or 2), -
CH,CH(NR’R')CONR*R'"), -CH,0R’, R*)(R'))N-, -COOR?, ~CH,COOR’ ,



In one aspect of the invention, R2 and R3 are independently selected from -
groups of the 10 fornulae B and B as herei nbefore described. | | 5 bAL 2006
aspect of the invention R2 and R3 are independently sel ected from hydrogen,
hydr oxy, CLWRMBRIASIY optionally substituted by 1 or 2 Rs gpoONESI3/00875 r
CG3. 7cycl oal kyl (optionally substituted with 1 or 2 hydroxy groups),
cyano(G . 4)al kyl, phenyl, norpholino/2%orpholinyl, 15 piperidino,

pi peri dyJC(OpN(tR”}iRP“ O CHIO,RDVEL o LY, CONRIRIAZ QE CHOMRIRAYQOVRY, aichi eny | |
thladlaz plpera2|nyl i sot hiazolidinyl, 1,3,4-triazolyl, tetrazolyl
pyrroI| C Bhlonnrphollno pyrrolinyl, honDplperaZ|nyI

3, 5- di oxgpi werkisprkl” e{?é/ﬁlﬁéﬂeﬂ&'énﬂggéﬁ&@df?&h by¥EdnCez LI ¢ (optidtégzo!l y1

pyrazollny1, i'soxazol yl_, 4-'0xo0 rro 4- oxothlazolldyl
furyl substgntpt by da2 BIYIGs m@al]qrbéoatimrmﬂ@ Bt}hsututeddvyi oP 241¥mwmmm)y |

Lo 2 UL GRN GO PSS A SRS Nt oy p2 s o, ).
Rs is In&ﬁpt&ﬂdﬁﬂiﬂuﬁ-oSﬁloeﬁchdwfaﬁ)ﬂgAr}bﬂro@gen hydr oxy, Cl_4al koxy,

Cl4al ko ﬁpl 4al kox al koxy, hydroxyCl. 4@1 kox C1: 4al kyl ,
am no( |R<yr°sf:@ﬁrtwf8wa? Wog%gtwmqwaw a5mattaghedy @&éﬁ%yﬂﬂ rt%eﬁl%ups

| ect ngiléh@.:]
-S(Cal)g(c::lfag‘g{ {231@ ary a %%%&%ﬂef)ﬁﬁ)‘hc%%ig é‘f/’(‘%ﬁ%%%?%ﬁ kyI
(opt i onawtipn@htﬁslbﬂitmctb@ @ybon-b@(l@f%hhﬁltﬂ@ytsyndeﬁﬁndantbf selentedrf:emeumcycl ic
acet a&?gﬁg )(&D%?lfoxﬁ Q @1 gﬁ%rwaaﬁ%& %lkogﬁher R ring 15K f.10 aﬁ‘bkyl
di hal 3 t ( R Pt %) “lgl 9’|
ﬁ: h?d?oxgdbﬁituﬁéhlah kwkd géjﬁyﬁg&b&sc@-ﬂ-ﬁiglos-hﬁgﬁmb ajhﬁzhy hoetal wheremoone or , ( N
eteroc 4a | -4a erein I 1 or _—
C34cycl ot s %ﬁc ée % g@p&ﬂ@ﬁ% 1HCH21Qs & aéoupfnwfbezyplaéébmw %) > (wher ei n f) i s

0, 1 or 2), rl@‘@%rs‘éﬁh‘t@élﬁbﬁhgbbmh%ﬁﬁ 1 hdlC,, Akéhy. 1 O 2), benzyl S(O b-
(wherein b is O, or 2), Cl.4alkylS O)O(él a) al kyl (vvhereln cis 0, 1 or

2), - CHZCH(NRQRlO)CQNRQ R10'), -CH2OR9, (R9)(RO)N-, - - CH2000R9 |

31 AUG: 2006 ). N
- CH2CF{ oo m%ﬁ%%&g%&%gwm ‘}eé"%‘ 314:@%5&5 }kg’}ﬂ- CH2 OCOR;
89 :?slz | hﬁi&gearﬂ4ﬁkﬁ [oia:roaall)mibﬂgmg@hy I yr 3BF potpd, Ggrmmmeyt (migﬁmallj(/ |
4al ky tio v titute 8 G oa optionally
subot | Tt Pt os b oG OR" B ke vhein S8 Ay
cyano( Cl R¥%3 %&déyséndeaﬁt@ seiaaed/from@afogaﬁ hydtoﬁu bﬂdutdxsz A0 Mkody(QalylaT,0upsS
selected fromnitro, hal o, hydrox cyano
salkoxyC;. 4a]koxy, hydroxyCMalkoxy, 1.4alkyl amino(C;. 4)alky1 [optionally substituted on
20 nifrogen by 1 or 2 groups selected from C;.4alkyl, hydroxy(Ci4)alkyl, dihydroxy(Ci-4)alkyl,
-CO,C,4alkyl, aryl and aryl(C,.4)alkyl], Cyualkenyl, Csjcycloalkyl (optionally substituted by
-C(O)YOC, 4alkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives
thereof, halo(Cy4)alkyl, dihalo(C;4)alkyl, trihalo(C)4)alkyl, hydroxy(C;.o)alkyl,
dihydroxy(Ci.4)alkyl, cyano(Ci-galkyl, furyl (optionally substituted on carbon by 1 or 2 nitro
25 groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morpholino,

/ﬂ“ -\;
N

furyl(Cy.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, tetrazoly], imidazolyl, pyrrolidinyl, piperidyl, pyridyl, tetrahydrofuryl, |
tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally

30 substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and C;.4alkyl),
pyrazinyl, piperazinyl, 4-methylpiperazino, C;.4alkylS(O),- (whereinbis 0, 1 or 2),
CascycloalkylS(O)- (wherein bis 0, 1 or 2), arylS(O)y- (whereinbis 0, 1 or 2),
heterocyclylS(O)- (wherein bis 0, 1 or 2}, benzylS(O)y- (wherein bis 0, 1 or 2),



RO and R10 together with the nitrogen to which they are attached, Sqd4®r ;
R9' and RI0' together wth the nitrogen to which they are attached, rzrq{Ja
4- to 6-nenbered ring where the ring is optionally substituted on carbon
by 1 or 2 sybs} &y.g?ts i ndependent|y sel ected from oxo, 10 hydrox

carboxy, hal o, nltro cyano, carbonyl and CL, 4al koxy: or ®&&GBOHYSHaybe
optionally substituted on two adj ace carbons by -0-CH O to forma

mhy bo T SoraeuSCapCh g Reras P o s MR R T G, “ana”

Cl . 4al koxr)EBN--@OOR? L@Izc@mécic(gﬁN(@ﬂﬁRi%ugmﬁc (Cc@%@};i ._R3 are

| ndependentl e‘)l]Rqé:t ed from . [optionally substituted by
1 or :K@Kpﬁ?@@ﬂlonally substituted with 1 or 2

hydroxy g{?_r 9-00?8 and SRs (wherein b is 0, 1 or 2); R8is
| ndependen 5(5 écted from hydrogen, hydroxy, Cl4al koxy,

Cl . 4al m@qn&am&m R€%hre mdqiehmmeaemumwhydmsénp@mma(bmmy CI 4al kyl

Cl 4 t 20 t b
o 1o L P PP X AR AR 020 SBSL g By ? 7 04PS
-Co2C . 4 4 | oal | cyl
oty aﬁéoﬁgfﬁ%ﬂ%% b el ool [ 1
e

acet al s ahcndFnotogether wth nde whigh they age attaphed egfd/or Ralaad B wg@ther«rw
di hal o(Cl
di hydr gxyﬁ%ﬁhggtﬁoﬁ&{ﬂoq?hg&g%@r 9%%{‘79 Mf ur y(f @kn @lﬁ’l o}r?giﬂ f }" hgrﬁéhseﬁn t ed on
car bon1®yoptiomaily3ubstitutesi dicagroabpd or 2 Blhhs'etruymts (mippandemlyl syleqerbfSdm bxe,ed on
b b 2.nit f I al i
Fary i < ey oSt EShie. BROGHP B Chgth bt b e i Y ooty ©
t hi enyl ( Gubgrabdr w(d/ﬂa?abamaxbmsewb CH,-0Ptth mai 4 oycBeRlal Whdr€id ofdlocar bon by

1 or 2nitro oxadi azol yl, tetrazolyl, imdazolyl,

oups)

pyrrol i dieh fgtbff Pk degys Oftb%q @ﬁk‘o'ﬂ@fl?a?%}’ &p &placed by 2 metylahy dr opyr anyl |

1- oxo- tetrahy@nk@blgag&ﬁgmlhm},ﬁ tg{}l%ﬁt‘?ﬂé&ﬂ phenyl (optionally 30
e

substituted by 1 or 2 groups se ect fromnitre, hal o, cyano, hydroxy and
Cl4al ky$), pyrazinyl, piperaziny], 4-nethylpi pera2| no, C 4a| ky1S( O b-

et oAty P S BoLS) P SO RIS By ),

or 2), bemlzmkﬁ( [Shtonallybiek@ued By i 8r DR® groaps] 2COE hndUDAEEherMOHAS0,07et531
PCT/ (B031Q0875 -22- Cl.4alkyl S(O.(Cl-4)al kyl (wherein c is 0, 1 or 2),
- CH2CH( NI'@RlO)CO(NRQ R10 ), -CH2OR9, (R9)(R10)N-, -COORS, -CH2Q00R9 |,

- 8(420) o Rgﬁa(lg%m%‘%gﬁ%gﬁamy&ﬁﬂ%ndependent 'y seﬁéag%ygggﬁgomand
hydr ogé®, +salkyl4 amfap(Ciapsikyb bepttibyelly substituted on nitrogen by 1 or 2 groups selected from C;.
aalkyl, hydroxy(Cj4)alkyl, dihydroxy(C,.4)alkyl, ~-CO2C;4alkyl, phenyl and aryl(C,.4)alkyl],
Q Cy4alkenyl, C3.7t_3ycloa1kyl (optionally substituted by -C(O)OC;4alkyl), 5- and 6-membered
cyclic acetals and mono- and di-methyl derivatives theteof, halo(C;.4)alkyl, trihalo(Cr.g)alkyl,
hydroxy(Cr4)alkyl, dihydroxy(Ci.qYalkyl, cyano(Cy4)alkyl, furyl (optionally substituted on
25 carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro

L

groups), morpholino, faryl(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, pyridyl,
tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, pheny!
30 (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Ci.
4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, Cy4alkylS(O)y- (whereinbis 0, 1 or 2),
Cs.¢cycloalkylS{(O),- (Wherein bis 0, 1 or 2), arylS(O),- (whereinbis 0, 1 or 2),
heterocyclylS(O)- (wherein bis 0, 1 or 2 -CHCH(NR’R')COMNR’R'™), -CH,OR?,



substituted by 1 or 2 Rl), -C(=0O O Bu, C2.4alkenyl, cyano(C _4)al ky. :%)1 A
phenyl (optionally substituted by 1 or 2 groups sel ected fromnitr Héﬂ‘?ﬁﬁ
hydr oxy and_c (Yano) or RO and R10 together with the nitrogen to which they
are attache®O%d#8t Ro' and RLO' together with the ni t r egeGBOOSEI Ch t hey
are attached, forma 4- to 6-nenbered ring where the ring is 10 optionally
substituted qn carbon by 1 or 2 subst#Buents independently selected from

oxo, hyd(RYR WarBOOR’, HALEOORY r-GONEBHR ) CHRCH(COaRVOE, -4al koxy; or the
ring may nal b d o facent carbons by -O-CH2-O to
forma c ZPML’&&&&E@&?&#@#@@ ‘EE@% he hydrogens of the -O CH2-0-
group maR’br’r v A8 RF by irfle Bﬂtlyseﬁ&@dfr&mst@%gélﬁdh_ﬁeﬂ@jn gallyt r i hal oret hy!

and Cl1_4al koxy. 15 I n anot her ect of the invention and R3 are
i ndepend&hstitptegddyd of 8éiyqlrpmmymsadgaﬁlkenytﬂn¢ahqayl (optégmally peistigpted BB OF t ut ed by

}nggpgnszrﬁg(?@gga%cggtfgﬁrom 3%5’2’ dﬁ{«%’p"gxy IQs4gl kéxgr 2 Re s
Cldal koxyCt . 4&l dﬂ;laspeﬁtlonemlﬂah&l is hydrc:ga(xﬁﬂdth@aﬂhimb satlamdhbuémhétyrogmitlflét Ied
i hydr ox ey RF B e RIS obhar Feinei o R Rtetiabitey ] C

C2. 4al kenpikyl) fedeldsaact@@biasbiyl, qm Qihﬂidzbflyﬁlllbsiléﬁaﬁiaﬁ%btétraﬂ@tﬁ@ﬂoyﬂm kyl), 5-

and 6-menbered cyclic acetals and nono- and_ di - net hyf derivatives thereof,

td1alh o((j a _ Hyiadisapiyl, pyridhamistaealyl Syl (hienyl, ﬁgpmh@k@e( yrimgidyl, pymzinyl, pyndazmyld e
i r ed on

car %o nwl;?g"%é}%ﬂﬁﬁowo pgé%%z?‘s’? @l@ljﬁl er??PE{z{g%hogng{]+%’u%és{rP;ﬁa{iﬁl? fédcf i carbon
by | or Zaqnphqlioquhyiupge)qdlmqﬂt}mmlmdlmahyll @iﬁendb)lmbﬂhyl pipetidlathyd, furyl is (

?Ent ia(rjlgﬁl( l&%—a% ‘%’L&Vt}’u%wgf oﬁ%ia%%ﬂ&/op?’r@n@p]t fg’?i’lﬁ%’t%% Z&P?%yﬁiné’]d on carbon by

1 or 2 ﬁlbidhﬁblﬂﬁﬁthmirmdéwﬁdéhﬁmdkﬁi]ﬁieﬂiyl ombryibﬂghml 3,4-loRad@dBindthyl,
tetrahydrofuryl, tetrahydropyranyl,

pyrroI|d| plper
1 oxo- et @ﬁgy;wga,ay4-oquawwstpmwﬂhylmx ettyb Nggetihal | y

bst i it d
a_ l%éi’Eﬁ‘é’S‘*ﬁ*l %&%‘%‘;ﬁ?“ﬂ REerBeipl Bt o] bt bt GBI Y B
(wher ei n ahd pipe@zinylethyl; 2) , C300yc| oaI kyl S(O)b (wherein bis 0, 1 or 2),

1S( O b-, (wh h 2 .. h L.vi.S( O by i b i 0, 1
o0 V1S9 GBSt BB ool S8 YR SH B A0, .0 1
PCT/ C5803/sﬁl§k&ﬁ5nts 2idepen BNy Bdlkded froeBaId: an&;lti?nﬁsmmmalkﬁ QAR 40810) ,
- CH2CH( CC2 CH CH2CONRI9R10, fﬁ@‘é’@{‘ R9' and - CH2OCOR9; R9 ,

RO' R1§1a 80 ehereie i3 n b 87 ), 0 aBAAERRyEll TRES Aol Ky |

( opt i ofpAlkdroaryl ring, further suitable optional substituents are selected from nitro, amino,
N-(C;.4alkyl)amino and N,N-(Cy4alkyl),amino, and/or wherein any heterocyclic ring is
optionally oxidised such that a -CHa- group is replaced by a ~C(O)-and/or a ring sulphur atom N
is oxidised to form the S-oxide(s). o (k)
In another aspect of the invention R is selected from hydrogen, acetyl and C;.qalkyl.
25 In a furiher aspect of the invention, Y is NR’R® and NR?R? forms a 4 to 7 membered
saturated, partially saturated or unsaturated ring, optionally containing 1, 2 or 3 additional
heteroatoms independently selected from N, O and S, wherein any -CHy- may optionally be
replaced by —C(=0)-, and any N or S atom may optionally be oxidised to form an N-oxide or
SO or SO, group respectively, and wherein the ring is optionally substituted by 1 or 2
30 substituents independently selected from halo, cyano, Cy4alkyl, hydroxy, C;4alkoxy and

C14alkylS(O),- (wherein bis 0, 1 or 2).



substituted by 1 or 2 hydroxy groups), C2-4alkenyl, and phenyl (optionally
substituted by 1 or 5 2 groups selected fromnitro, halo, hydroxy afd AUt 2006
cyano). In one aspect, one of RO and R10 is hydrogen and the other is

sel ected frqg@@@ er ocycl yl and heterocyclyl (d.4al kyl). Conveniently RO or
R10 as heter Vf and heterocyclyl (G _ 4alkyl) is sel e®Cad>H08/00875
oxazolyl, 1,3, 4-oxadi azolyl, 1,2, 4- oxadi azol yl , tetrazolyl, thiazoyl,

t hi adi azol yl, pyridyl, im dazol yI furdf, thi enyI nor phol i ne, pyrim dyl,
pyrazinyl, py r’Siﬂﬂ@it? YQNES fthli)W st td 7 mp!;lbq@bﬁnmal‘b mowhphmaﬂﬁﬁyl

nmor phol i hol,i vl et hyl,
oi per 1 i Rrgot P pRRR 0 bR bRzl Wt iR PGS
t et r ahy drihiohiogphimdy | , 1- oxotetrahydrothlopyranyl

1, 1- di oxot et rahydr ot hi opyr an i m dazql yl meth i m dazagl yl et hyl ,
oxazol yl met hyI Y& o Ayt %P@F‘Pﬁy}/m"iﬂ@n‘l@éﬁaéﬁ S&?ﬁ? %’i‘?ﬁ’t ogen, 1 3y

1Yr2| gyl et%ﬁﬁﬁ P&é%}%ﬁ@%’i&dﬂny&gﬁﬁwe@ﬁﬁﬁhﬂ Mul?i’ﬁéﬂ&ﬂ??r S’h%llh' enyl) ethyl,

pyr azi nquzré:tohyacmybyau'h&zxymcﬂerl figrinyl, pegydy tatzbamplyhaettﬂyd:arbaawdlqmtmé,r a2| nyI et hyl ;

wherei n the, heter cC rin t|o St i d,on a bl e atom
bre1! D P OShGhR e arlotiosh ARRARR) b B iRl

hydr oxy, ti¥ludimk Isulfé\}\agﬂﬁiokphéun@ﬁdhyl@iboﬁﬁﬂ Ry 1S6ddds], (ribiBAcibanid, ls 0, 1 or
2), and additionally en the, heter OC%%%@I ring.is a 20 heter oaryl ring,

further dSurelmicsthepyl §ihtimsthylcabamayl m@&oeﬁbwbrwhx pasbamigitno,
d I /
Eép _f¢ }1@5}1;439@%%% gﬁegﬁcﬁﬂom Y} AR Eﬁ?@ﬁsﬂ tranYiShihd 2308

erocyclic ring I's at a -CH2- group is
repl aced maﬂamym@wamwlxykcmonﬂngqéwl @a(nﬂ;rt—bmgmch@omﬂnmﬂs@arhooylf ormthe

S-oxi de(s).. C n_anot he ect the | Iec d from
hydr ogen, Q’%E%at(:é?l ghaan?f’l'il qyﬁc 10?"3?‘“{ éllly ° accE:% Sf" %f“ﬁ \[;"e’nt I on,

i s NR2R3 cﬁfﬁinié?%ﬁ&yi Qﬂdﬁlﬁ)xgacétly% Qmﬁd@ﬁ@pﬂnﬁﬁl a&ﬁg(yioaﬂygd parti aI : y saturat ed
or unsat ted r optionally cont ai 1 Qr itiona

het er oat %’lﬁ%ﬁﬂ%‘c@éi Hﬂ“ﬂgﬂ’éﬁc’é?ﬁﬁylév ”Wﬁ@’?é’rn any - CH2- may
opti ongg |B&dﬂ€; yethfRhAGKL YD W.bedrk: 9) thg imbaBdtyl Vb, Q@Hﬁ%x%ﬁ)gﬁﬁ“ y be

oxi dised to for m an N-oXi de or group respectively;, wherein

t he ri ng Wethypminoarstyl.yV, ythmydtw@hylbﬁ)mmoamtylzN%b@@mémmmﬂ)smimm@ndent |y
sel ected kyl,, X
Ct 4al kyl sé@?‘gw?‘\/\%gr@mm%ﬂ’) 3']6‘“%& ‘X I- 1?@/(1%01 %@9%%%%}'%%%74531
PCTI SBPS/M{&Eaxbaglm&yll mﬁﬁlyvmkﬁﬁ@rdpoz-y]blﬂz&@l as(tm-ﬁtbncﬁbmmn@)dl Ir| Ing are
mor phol i no i oxonor phal | eridin rro pyrazoly
pyrrolyl (C?rh?ra%bﬂ)@rwwﬂ, %@P&ﬁ-z?y-by‘ﬁ ﬁ%ﬁeﬁ%

20 tetrazolylmethyl, [2-(ethoxycarbonyl)cyclopropylimethyl, N—(tert-butoxycarbonyl)anﬁnoacetyl

and N-(aminocarbonyl)-N-(tert-butoxycarbonyl)aminoacetyl.

P
; :

In yet a further aspect of the inventions R is selected from trifluoromethylcarbonyl,
carboxyacetyl, formyl, acetyl, , methanesulfonyl, morpholinomethylcarbonyl, furylcarbonyl,
thienylcarbonyl, nitrofurylcarbonyl, N,N-dimethylcarbamoyl, 4-methylpiperazinocarbonyl, N-

25 ethylcarbamoyl, N-allylcarbamoyl, N-dinitrophenylcarbamoyl, pyridinylcarbonyl,
tetrahydrofuran-2-on-5-ylcarbonyl, hydroxyphenylcarbonyl, acryloyl, 2-(tert-
butoxycarbonyl)methylcarbonyl, aminoacetyl, 1-amino-1-carboxypropanoyl, chioroacetyl,
hydroxyacetyl, carbamoylacetyl, carbamoylmethyl, methoxyacetyl, methoxypropanoyl,
acetoxyacetyl, N-methyl-N-hydroxyethylaminoacetyl, N-benzyl-N-hydroxyethylaminoacetyl,

30 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-ylearbonyl, 1-(tert-
butoxycarbonylamino)-1-(carbamoyl)propanoyl and N-ethyl-N-(2-hydroxyethyl)aminoacetyl.



§o

In yet a further aspect of the inventions R3 is selected from hydr%gle
1,3- 5 di hydroxyi sopropyl, 1, 2-di hydroxypropyl, cyanonethyl, AUG 2006
trifluorometh I car bonyl, carboxyacetyl, carboxynethyl, fornyl, acetyl, 4

car banoyl ac YAPATEY, barmyl met hyl, net hoxyacet yl, nmet hoxyPreBi3ogd7s

acet oxyacetyl, rret hanesul f onyl , chI or onet hyl sul fonyl

trifluoronet hyI sul fonyl , m)rphol i nomeZhyl car bonyl , furyl car bonyl ,

t hi enyl carbonyl, nit r of uryl carbonyl, NN-di et hyl car banoyl ,

4- et hyl pi per r N—al | yl car banoyl ,

N-di ni trophen@é ?&%ﬁc {Xﬂmmﬁ%&ﬁ%’fsﬁgéganyl (1)[w@3?aﬂydr of ur an- 2- on- 5

yl carbonyl, hgtrc®yphenyl carbonyl, acryloyl,

2-(tert- but o car qnﬁl %mat hyl c 0 am noacetyl

1-am no-1|-car &‘ 6%7#‘ T —g1iy )Ggé?yl hydr oxyacetyl , carbanoyl acetyl,
car bangyhnet huﬁlshggtop @%@gtyl met hoxypr opanoyl, acetoxyacetyl,

hydr oxypi peri dj noam noace , hydroxypyrrolidi nyI am noacetyl, N-nethyl-N 15
hydr oxyet hyl af mb@l@@t‘b}’dfogﬂnbenzyl N- hydr oxyet hyl ani noacet yl

N (2, 3-di hydr gx N met hyl am noacet yl,

N, N- bi s( hydr ogy%@ﬁgﬁ}%')m noacetyl, N, N-bi s( hydr oxypr opyl ) am noacetyl ,

(1-am no- | - cai anybary i no) et hyl car bonyl , 1- hydr oxy-1| - car boxyet hyl car bonyl ,

tert- butoxycagybonyl nmet dlhydroxyls p- 2-yl car bgnyl ,
1- (tert - but ox s s sm«%fﬁsffc Gird frpr AEioaFE)e: )ﬂﬂf B ¥ire%y> methyl, fuoromethyl,
N- et hyb- BitfudroiiétyR Xahidiothetiyl] ARGS! WMe, té‘.lmeyb@?%xhd (wRed 55 ppzol yl met hyl,

[ 2- (et hoxycar bonyl) cycl opropyl [ methyl, N-(tert t oxycar bonyl ) am noacet yl
and N- ( affeHulenedbdnyy| ) - N-(tert-butoxycarbonyl)am noacetyl. In yet a furt h@r‘)
aspect of the lls?\&egtl ons R3 is selected fromtrifluoronethylcarbonyl, =
car boxyacetyl, , acetyl, , nethanesul fonyl, norpholinonethyl carbonyl,
furyl car bonyl Y1s-tl‘ﬂﬁ )ntmabonyl nitrofuryl car bonyl N, N- d| rret hyl car banoyl ,

e e e Pl AR . Tbb iy SBRNL
tetrahgd 'bgﬁ ot 21R" Brogfs] S bRMAIGN Wtiodi E@éﬂﬁféﬂﬂﬁllﬁﬁémmﬂkoxy%ﬁduﬁ)ow

2-(tert- utoxycarbon )rreth I'carbonyl , am noacetyl,

1- ani no- Pbewy ,w;@}lsh@cpmohnﬂmmr@mmppndﬂ s xapaest. WHOIEIaWP}éWW,aC etyl,
car banoyhpe | t :ai@ﬁ

N et hy?/-u \E %rﬂg?( et 9 am no%ié ety q%%@%%ﬁﬁ?% ﬁ%ﬁ noacetyl 30
N- (2, 3- dpjrydidinyy ﬁinmpyﬂphohoWh@lnh&quzmyl 3 5—d10xap1per1dmy1 pyrimidyl,

(1- am o VERR ooy AIEo Ry Peispoliy SO R 2158 ”3?%@% bony!

tert - ot ammaidﬁaﬂyhﬂﬂ thiehyl, axaacugil Bl s itia sl pp%:m&mﬁlo nyl, 1-(tert-
but oxycar bonyl am no) (car barmg@%lpropanoyl and

N- et hyl - Fetiebydesship yranyb L. Ixdiexoteiahydspghiepyraoyla S20R
PCT/ GBOB%QP%R (vgl@rem bis O, lor2); }
R%is independently selected from hydrogen, hydroxy, C;.4alkoxy, Ci4alkoxyCi.salkyl, ()

C14alkoxyCi.q4alkoxy, hydroxyCi.4alkoxy, Ci4alkyl, amino(C;.4)alkyl [optionally substituted

25 on nitrogen by 1 or 2 groups selected from C; 4alkyl, hydroxy(C;.4)alkyl, dihydroxy(Ci-s)alkyl,
~CO,C}.4alkyl, aryl and aryl(Cy_g)alkyl], C;.salkenyl, Ciscycloalkyl (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(C;.4)alkyl, trihalo(Ci.4)alkyl, hydroxy(C,.4)alkyl,
dihydroxy(Ci4)alkyl, cyano(C.4)alkyl, heterocyclyl, heterocyclylCy4alkyl, aryl,

30 Ci4alkylS(O)- (wherein bis 0, 1 or 2), Cy.¢cycloalkylS(O)y- (wherein bis 0, 1 or 2),
arylS(O)y- (wherein b is 0, 1 or 2), heterocyclylS(O)y- (whereinbis 0, 1 or 2, benzylS(O)y-
(wherein b is 0, 1 or 2), C;.4alkylS{O).(Ci.4)alkyl (whereincis 0, 1 or 2), -



A preferred class of conpound is of the fornula (1) wherein; Zis CH R4
and R5 are together -S-C(R6)=C(R7)-; 5 R6 is halo or hydrogen; R7 3sAb@}06
or t hydrogen; A is phenylene; nis0,1or2; R is independently selected
from hal o, Cﬁ rbgmﬂg%tro hydr oxy, nethyl, fluoronethyl, 10 difl uoronethyl,
trifluoronet hoxy, -SMe, -SOwe, -S2Me and, (when nPGHEGBU/H087S
rrethylenedloxy ris | or 2; Yis -NR2R3 or -OR3; R2 and R3 are

i ndependent sel,eqt ed fro Jydr ogel 4al kyl p%bo tional ly substituted 15
by 1 or X 1@{2’ Q’P br%%:t I(RM& Hnap : ZQQ.C{%d with 1 or 2

hydroxy gl MP phe I rmrphol i nyl, piperidino, piperidyl,
pyridyl, t3@any (R rcr‘i‘%t %’39@2 , thiazol yI t hi enyl, thiadi azol yI ,

pi per azi nﬂHzGCﬁﬂgﬂ ZGHI;(EEE@IEHgRT)@thMZ-MOC r azol yl, pyrrol i di nyl,

oo e B Lo AOMORLRLAEL i sy h SR ey

4- oxopysirguesﬂmteabﬂ @pyRI3?>Icg<Mcloaﬂ<y?@pﬁaﬁallfa hﬁﬁ@thted l[y1ofrgrhyhmxii fogpyy,

oxazolyl, 1,3, Aﬁ oxadi azo 4- oxadi azol yl , rahydr ot hi op ranyl

1- oxot et r-Ek5QIQBR Gpylkentl Icyangﬁcil-ahﬁlla& @m@heaﬂj@m@pﬂiwpﬁtﬁww byl oupsnd

- SObR8 L ol ndependently selected from
hydrogegl % %P(%?%h%i%ﬂlarw%o&)a&%aﬁozo;yo IO4al kyl , g Cl4al koxyd _4al koxy,
hydr oxyCl, 4al Wwﬁkﬂﬁ@mmmamwom@mcmeymml dnyi/osnbsmﬂRé& ed 25

on nitro s,sel ected 14a| I ro c kyI
di hydrox%f’%f‘t %)VQ %Tm&g@&f’h’zf&%l %{ag}r rEa 4;‘){ é’ﬂ%‘% I’e“@f"ﬁ“ eI kenyl ,
cycl®adidgyik of)ﬁkﬁiall? Ridkdititc8 Uk Sérb&ruﬁﬁﬂ o@l’subst@(t@%ﬂ:@bd@hﬂ} seléétedm
merrbered [ ic acetal s and nono- and di erivatives thereof,

haI o( C1. 2%k Rydroxyeraskesy(talo, aite, gypno, carbopy|2pd € Ky ARETBARRECT . 4) al kyl |
di hydroxy @rmto t I | kyl,
aryl, %‘fx&ﬂ%}.@ﬁﬁé&tﬂ&tﬁ&’ g glgll):%h E%bms% %féﬁ;’? % &Eg%:%{?%%ﬁ%*v%(r %?b-
g wher e| n c:meIfsé Fcl;h I:I therhy@pgens af the SPOHE-Of grvey may]bdrepllscsd(ﬂkg)yﬁ mezthm%) s o
eterocycly - el enzy ereln Is O,
1 or 2), Cl. 4&%&%%%@%&%8’1’?‘&% °m€éI¥g?“§?¢I %1 P50, 1 or 2), 3 i AUG 2006
VO 03/ 09 Asr3IphB¥aldceit{alPi8eiftableit or in vivo hydrolysable ester thereof;,
with the proviso that the compound of formula (1) is not:
i) 2,3-dichloro-5-(N-{ 1-[N-(1,1-dimethylethoxy)carbonylaminolindan-2-
yl}carbamoyl)-4H-thieno[3,2-b]pyrrole;
ii) 5-{N-(1-aminoindan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-b]pyrrole

20 ili)  5-[N-(1-acetamidoindan-2-yl)carbamoyl]-2,3-dichloro-4 H-thieno[3,2-b]pyrrole
_ iv) 2,3-dichloro-5-{ N-[ 1-(methanesulphonamido)indan-2-yljcarbamoyl }-4H-
( | thieno[3,2-]pyrrole
V) 2,3- d1ch10ro-5 {N—[l~(mcthy1am1no)mdan—2-yl]carbamoyl} 4H-thleno[3 2~
blpyrrole;
25 vi) 2,3-dichloro-5-{ N-{1-(methylacetamido)indan-2-yl]carbamoyl }-4H-thieno[3,2-
b]pyrrole;

vii)  2,3-dichloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-4H-thienof3,2-b]pyrrole;
viii)  2,3-dichloro-5-[N-(6-fluoro-1-hydroxyindan-2-yl)carbamoyl-4 H-thieno[3,2~
blpyrrole;
30 ix)  2,3-dichloro-5-[N-(1-methoxyindan-2-yl)carbamoyl-4H-thieno[3,2-b]pyrrole
X) 2,3-dichloro-5-[N-(1-hydroxy-1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4 H-
thieno[3,2-5]pyrrole.



L3

CH2CH(NROR10) COONR9' R O ), -CH2OR9, (R9)(RLD)N-, --COORS, -CH2Q00R9

~C(O N R9)(R10) CHch(oozRg)OH . GHRCONRIRI0, | - CH2CH( NRORL0) GRS T AUG 2006
and- CHZOCOR9; , R1D and R10' are independently selected from %
hydr ogen, cfv%if%ﬁﬂ(omu onally 5 substituted by 1 or 2 RCI)GBI3/00875
C3-7cycl oal kyl (optionall y substl tuted by 1 or 2 hydroxy groups),
-C(=0 O Bu, C2 4a| kenyl a G -a) al'ﬁ'gn and phenyl (optionally
substituted byABOURT pEEfer ppetnsy i of Spsmtila (1) whersing  hydr oxy and
cyano); or R9 m;ﬁglo t oget her with the nitrogen to which they are
attached, and/or R9, and R toget her with the nitrogen to which they are
attached, forrRaanthamtﬁgMélﬂk()hG(Rx%SMere the C 10 ring is optionally
substituted o garpbon by 1 or 2 substituents independently selected from
oxo, hydroxy, tafft%> hal o, nitro, cyano, carbonyl and O _4al koxy; or the
ring mag be om’tllsgp@bgeﬁ-substitut ed on two adjacent carbons by -0-CH270 to
forma cyclic acetal wherein one or both of the hydrogens of the -0-CH2-O
group may be r@ptpiwedensy a nethyl; R13 is selected fromhalo, trihalonethyl
and Cl. 4al koxy,; JO'S Qrpa pharnmaceutically acceptable salt or in vivo

hydrol ysabl e ester t ereof with the proviso that the conpound of fornula
(1) is not: |)R &@pmﬂdbmtﬂeﬁst(sm&{)m halo, ¢cyano, nitro, hydroxy, methyl, fluoromethyt,

)jl-l- }[~ 225 garrglg# yﬁtt%fﬁ%%%n%ﬁ)ﬁ gﬂ' D?@]Uf 2-502Me and, (when n is 2}

5- [N(Jlﬂameﬂgleﬁ@ta@cyZ yI)carbarmyI] 2, 3-di chl or o-4H-t hi eno[ 3, 2-b] pyrrol e 20

i)
N (1- acet anfi8di%dan- 2- yl ) car banmoyl ] - 2, 3- di chl or 0- 4Kt hi eno[ 3, 2- b] pyr r ol e_\;

2, 3-di chl OYQSM%[& :dRet hanesul phonam do) i ndan- 2-yl) carbanoyl }-4H C

hi eno[ 3, 2-b] pysrol
3-di chl or o- 58] and1§a(md¢p;n®nﬂmw)acwdémh>@rqgmﬂhaml[9pumﬂhmub$t@tsd 2-
|
| 91101k 23 41 oo, o sonliol GREPAAY SR LSE A R s enof 2, -
]
3-

[
p
pyrr clBephenyi Jnorpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl,
p

5-
iV
t
2,
b
2
b
SE R T AR T AT I G eV LA
2
b
2,
X
2,
t

rrol e; 30 i X)
yd| chl pﬁ&l@d{w@@m{m@ylyh@w@wl )seaazbh/hdwxonwm mwBpryrRligylpdrr r ol e

) .
3-di chl S}r{%ﬂn | (I\jlé jfttur%ly HXI OJ?Z%IYISI’Z?’ 1{91? onap%‘izt‘ ﬁxaflyflsydar barmsyl ]-4H
hi eno[28, ﬁtﬂa]})piyathmbﬁany&ﬂ-ﬁdﬁtﬂﬁ)ﬁﬁotﬁmpymnyl 1 1 dioxotetrahydrothiopyranyl, -COR
and —SO,R® (wherein bis 0, 1 or 2);

RYis independently selected from hydrogen, hydroxy, Ci.4alkoxy, C;.4alkoxyCi4alkyl, 7
Ci.aalkoxyCi.salkoxy, hydroxyC;.salkoxy, Cisalkyl, amino(Cy4)alkyl [optionally substituted ()
on nitrogen by 1 or 2 groups selected from C;.salkyl, hydroxy(C;-4)alkyl, dihydroxy(Ci-4)alkyl,

25 -COzC14alkyl, aryl and aryl(Cy.4)alkyll, Couyalkenyl, Cascycloalkyl (optionally substituted by
-C(O)OC,;4alkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl! derivatives
thereof, halo(Cy_¢)alkyl, dihalo(C.4)alkyl, trihalo(Cy.)alkyl, hydroxy(C;4)alkyl,
dihydroxy(C,-4)alkyl, cyano(C)4)alkyl, heterocyelyl, heterocyclylCi.alkyl, aryl,
C1-4alkylS(O)- (wherein bis 0, 1 or 2), CiscycloalkylS(O)y- (whereinbis 0, 1 or 2),

30 arylS(O)y- (wherein b is 0, 1 or 2), heterocyclylS(O)y- (wherein b is 0, 1 or 2), benzylS(O)-
(wherein b is 0, 1 or 2), Cy.4alkylS(0)(Ci4)alkyl (wherein ¢ is 0, 1 or 2), -
CH,CHNR’R'YCOMNRIRI™, -CH,0R’, R*)R)N-, -COOR®, -CH,COOR’ ,
-C(ONR®)RY), -CH,CH(CO,R*)OH,

;30 o g, by RReeyt 3 PRl i ol 3, 2
3



WO 03/ 074531 PCT/ GB03/ 00875 -27- Another preferred class of conpounds is of
formula (1) wherein: Zis CH R4 and RS are together -C(R7)=C(R6)-%1 AURBIE
is chloro; 5 R7 is hydrogen; A is phenylene; nis O, | or 2; R3is

[ ndependent |y selected fromhal o, cyano, nitro, hydroxy, net hyI

f1 uor onet hyl ,\WOS¥#3r omet hyl , trifluoronethyl . nethoxy, - SNB(GRISEME SC2Me
and, (when nis 2) 10 rrethylenedioxy rrislor2;, Yis -NR2R3 or -OR3; R2

and R3 are i ndependq‘pt ly sel egt (ied fr ?ﬁ,rdrogen Cl al kyl [optionally

subst i t ut edCHESONR'E: ", 2CHsCROBRIBS)CO ﬁ@y@ﬂn@ RPR’{ opti onal [y substituted
h 1 2 h o1
\pl)v:tperl d?:]O p?l;&g’)?zyﬂ%&) ﬁ) o ?ndgge%agrﬁy sngctQ +ﬂn@9dm§§1de MYOPU?I}?H%ZOI vl |

t hi enyl , | It hibagtued oy ¥ bor 2 B.l“p,etrsa,zycﬂmucyl (@ﬁbﬂhﬂﬁzﬁﬁsnﬂt&aﬂ)ﬂy 1 &z&yéroky gmpsb,yl
tetrazoly

reolidinyl, thiopor i no, rroli 2|n
3, 5- i oxapi Py APR iR SR PE?P%%BRIH“EI@W’?W“ =By Eood gt
pyrazol i ngeleclteﬁ%ﬁ&?ﬂhﬂ(ﬂh%gﬁyﬁlﬂlcgéﬂo) of-oxopyn:olidyl, 4- oxothi azol idyl,

fury], thienyl, oxazo -oxadi azolyl, and 1, 2, 4- oxadlazolyl
t et r ahydr ot hi op§raadR™ togetbetovuéatthamsrdg@tthmﬁw attpched, and/or R” and R'®

1-di t t d PY Y1 Rs
L 0x e e SRR B ey B0 D R S Bk B vhelin)

Cl - 4a|( ngz?n% f(kalpkoﬂamt; sﬂutiaftﬂ bﬁx:%ﬁ?n It’:lyil bﬂ)(gubsthydﬂ@m;i@nmu% solstted@omal kyl

ami no a i ona ubstitu rogen or roups
TR o B L I e T L O

- C02C1 - 48| kptonaly é(lbstﬁiﬂgd 8k w&a@bacéat@mﬁé by —@éﬁh@%&@m@@%ﬁ&ﬁeﬁﬁhﬁéﬁ&n
(opﬁlonally substituted - and 6-nenbered cyclic

acetal s ananm;rrb@ﬂuﬁﬁw fd’ﬁmﬂmsfvﬂhed@rﬁiaﬂr é@ﬁp mey be wplaceddy pethyla) al kyl |
di hal o 4) al k ai kyl ,
i hyclroxy (O 4 &1 yflec2) Baiudt st Bl £ 1
ggt gr oclycl ly{( é:;lihéza&noicﬁgﬂcauﬁaqcbptablgﬁqlmgkwb&)@d;ysabhgﬁgaamfrg(f OI) E 0,( er1 or 2)b _

. 6cycl oal k - erein s. .0, . ar - erein is
01 or 2) Wi "é%f‘%@f‘l?““ﬁﬂé?@“i d) fsé%’ﬁ 1 ory2) benzyl s( O b-
V\/nerelqblsol, 1 on -5GN-@ayddek 5&]@@{31} &; 0, 1 or
(2) - CHSCH(NRQI;{SO) C&hﬁal?r{gsqw?ai Cl—igt&l@n()1 I§9a)§G(R VH -C%?Q]ﬁmb CH2O00R9

Another preferred class of compound is of the formula (1) wherein:
Z1is CH;
R* and R® are together —S-CR%=CR")-;
20 R%is chloro;
R’ is hydrogen or chloro;
A is phenylene;

Pl

nis0, lor2;
R! is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
25 difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
methylenedioxy;
rislor2;
Y is -NR’R?;
R*and R? are independently selected from hydrogen, C.4alkyl [optionally substituted
30 by 1 or 2 R® groups], -COR® and -SO,R® (wherein b is 0, 1 or 2);
R? is independently selected from hydrogen, hydroxy, Cr.salkoxy, Cy_salkoxyCy.salkyl,
Cr.4alkoxyCyqalkoxy, hydroxyCi.salkoxy, Cr.qalkyl, amino(C;.4)alkyl [optionally substituted
on nitrogen by 1 or 2 groups selected from Ci4alkyl, hydroxy(Ci.4)alkyl, dihydroxy(C;.4)alkyl,



9 10 9 -C(O-I (R (R), -CHZCH(CQZR )OH, 31 AUG 2006 WD 03/074531 "
PCT/ GBCB/ 00875 -28- - CH2CONRIR10, - CHZCH( NROR1) CC2R9' and- CH2OCORY;1 R 2068,
R10 and R10' are independently selected from hydrogen, Cl-4alkyl (optionally
substitut edwWby3/#74831 2 R13), C3. 7cycl oal kyl (optional |y subsdndstzaekpy 1 or 2
hydr oxy groups), -C(=0 O Bu, C2.4al kenyl, cyano(d _4)al kyl and phenyl
(optionally substituted by 1 or 2 greegps 5 selected fromnitro, halo,
hydroxy amohC:yame)aryl@kd B@l(gp%?l%@pmmn Ecs.w@yblaancﬂezopﬂohmg@asﬁmewwch t hey
an

)ar
are attached, and/orR9 together with the nitrogen to which they

are at t acHOWOCralieyDeS-4nd punegbsredisuslicgostals gndimeres apfdi-methglereaties i onal I y
ooy SRR SRR, UL el BUBBRGENBIS, o6 o) o T oP,
trihalo S;glggaqu Ghheddth REYYS opfionAlyRaBdtiNReEst ¢kitin/by 1aeQamia@bepsyal t or in

vivo hydro | e ester thereof; wth the proviso that the conpound of
formul a thispyl(G1-awkyl (wherpip thienyl is optionally substituted on carbon by 1 or 2 nitro groups),

2-chl oroq5- -1 - hwd ' I %Pﬁ&[-lgg]?p - t.hlaRo gﬁ]ﬁ% ol e;
Anot her %)’?’é‘%éé*aéézﬁ glf {ggé%g? ’qglghﬁar%%lﬁlh | éi 0 ’ﬂ?gﬁ%’r%ﬁg’ %%@ er l|r’n: Zis CH
R4 and Retramwgirdpygeylh doxe-Buahyas)ticpRay , tetrab@diddianyl, pheingl (optidRdlly s hydr ogen or
chlorq, AlS enylene; n is | Q . RL is,independeant selected from
nal o, 18y arbstisiey 3 BaEmaherindimn Rl it mob RO SR G oot
tri f1 uor pymsify] piperRifgYmethBMDeraziBE LalkASAME- aftchreid WD) 1Rr2y 2) ()
met hyl enedioxy; r is 1 or 2; Y is NR2R3; R2 and R3 are independently
sel ected w#ﬁ%ﬁ@mgwf@@m%%} of @pf‘ﬂ?&‘a}w yWhGHB D Gl 230 by 1 or 2 Rs
gr oups] , hetéfeBR1ASE);- IRRERin(YE 8 £6:0)PoehSy1860): Qheflnbis 0,1 0r2),
C1421ky1S(0)e(Cr4)alkyl (wherein ¢ is 0, 1 or 2), -CH,CHNR’R')COMWRR'Y), -CH,0R?,
15 RHRN-, -COOR?, -CH,COOR’ , -C(O)NR*)R'?), -CH,CH(CO,R*)OH, -
CH,;CONR’RY, -CH,CHINR®R®)CO,R” and
—~CH,OCOR®;
R?,R”, R™ and R are independently selected from hydrogen, C;.4alkyl (optionally
substituted by 1 or 2 R™), -C(=0)0'Bu, Cy.4alkenyl, cyano(C;.4)alkyl, phenyl (optionally
20 substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano);
R is selected from halo, trihalomethyl and C;.4alkoxy;

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

with the proviso that the compound of formula (1) is not:
i) 2,3-dichloro-5-(N-{1-[N-(1,1-dimethylethoxy)carbonylamino]indan-2-
25 yljcarbamoyl)-4H-thiena[3,2-5]pyrrole;
ii) 5-[N-(1-aminoindan-2-yl)carbamoyl]-2,3-dichloro-4 H-thieno[3,2-b]pyrrole
iii)  5-[N-(1-acetamidoindan-2-yl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-b]pyrrole
iv) 2,3-dichloro-5-{ N-[1-(methanesulphonamido)indan-2-yljcarbamoyl }-4 H-
thieno[3,2-b]pytrole
30 v) 2,3-dichloro-5-{ N-[1-(methylamino)indan-2-yljcarbamoyl }-4 H-thieno[3,2-
blpyrrole; ,
vi) 2,3-dichloro-5-{ N-[1-(methylacetamido)indan-2-yljcarbamoyl }-4 H-thieno[3,2-
blpyrrole.



Rs is independently selected from hydrogen, hydroxy, Cl.4al koxy,

Cl. 4al koxyd _4al Il cyl, Cl1. 4al koxyd _4al koxy, hydroxyCl_4ai koxy, Ci3 #alkyiis
ami no(d _4)al kyl [optionally substituted on nitrogen by 1 or 2 groups

sel ected fr%m 4al kyl , hydroxy(CLl. 4) al kyl, di hydroxy(C, -4)al kyl, 31 AUG
2006 WO 03MFYHEI3bCT/ GRO3/ 00875 - 29- - CORC, 4al kyl , aryl PEHGR3/00875

aryl (Cl4) al kyl ), C2-aallcenyl, C3acycl oal kyl (optionally substituted by
-C(O) OCl. 4al kyl ), 5- and 6-nmenbered cy€tic acetals and nono- and di - et hyl
derivatives thereof, halo(C-a)al kyl, dihalo((-4)alkyl,

trihal of al kyl droxy(Ct. 4)alkyl. di hydroxy(C -4)al kyl,
cyano(Clgffﬁ%{(?ﬂ:%éﬂ?%aéﬁs0?8%?‘?%@31({;'%3@2?&?@3&3 ‘carbon by 1 or 2 nitro 5
groups), thi emidcﬁppti onal |y substi tuted on carbon by 1 or 2 nitro groups),
mor phol i no, 50142 al kyl grein furyl is optionally substituted on
carbon by 1 oB 2‘1 t%og?%ﬁpﬁcmm(%a;n (O _4)al kyl (wherein thienyl is
optionally Suﬁsis'h&&tog&é}% rbon by 1 or 2 nitro groups),
1, 2, 4- oxadi azol yl trazo i nlidazolyl, pyrrolidinyl, piperidyl,
pyridyl, tet rahﬁdwdtfog«ﬂytbrhalot et rahydropyranyl, 1-oxo-tetrahydrothiopyranyl,
tetrahydrot hi enyl . enyl (optionally 10 substituted by 1 or 2 groups
sel ected fronﬁd??‘?eg?f]ﬂeal o, cyano, hydroxy and Cl. 4al kyl), pyrazinyl,
pi perazi nyl, ﬂ-iﬂﬁllfbybpl perazi no, C -4al kyl S(O) b- (vvherei nbis 0, 1or 2),
(] C3ccyc|oglkyIS (wherein b is 0, 1 or 2), yl S(O b- (wherein b
is 0, 1 or 2)R hdidep e@meke@ylém RgiRs FYAnR, IBtr?,éwémxz, l%f‘rthlé) “OW'S( O b-
(wher eig didoforkbth ﬁﬁu&é,meth 1mé@hJévH| LNEE)-s6Me; %)cﬁw&nd (QWhes £1s %C I's 0 1 or
2, - CH2CH( NROR70)'CO{ NR9' R OrR9, 15 (R

O N RQI;G(CIM@WOXW—IZCI—I(CozRQ)O—I CH2 CONRIRL10, CHZCH( NR9R10)002R9 and
CHZOCCRQ R9 39 R10 and R 0' are independently selected from hydrogen,
Cl. 4al kyl (op¥| onal ry substituted by 1 or 2 R13), -C(=0 O Bu, C24al kenyl,
cyano( Cl1- 4) al #ik-Orhenyl (optionally 20 substituted by I or 2 groups

sel ected frompitro, dr ox R13 s sel egted from hal o,
tri hal ormet hylnk R el@it"'ql&??&’ia‘%’g% Cé‘“%ﬁ’ﬁﬁ?é@’?gﬁs‘d@ c]e‘ﬁt gﬁl%"‘@éﬁ 't or in
Vivo hmrgbgsm_gcggﬁgﬁhemﬁggqj 1lor®:;th the proviso that t he conpound of
formula (1) is not:

o)
2, 3-di chl or o- whemin(R’.if judepenglendly neledisr fearn bydrogeny simaya@i-alPkndan- 2- 25

yI ) car barp am! gRol 3y
S-[N-(1- ar1r1’4n0| ﬁgéiﬁ W)“ca%ﬁ?%ﬁﬁxgﬁgﬂé? a](%(rogy’ﬁ!ﬁ?lﬁlénoi %(,Cf‘-‘)%?%yr role
i) [optlonally substituted on nitrogen by 1 or 2 groups selected from Cy.4alkyl,
5-[N—(1 an: 2- ] pyrrol e
iv) 2, 3 & 53@9@@@1&%@@ ﬁ%goﬁd%f}h@ﬁﬂg ﬁ%‘gﬂﬂg&%i}]@iﬂ g&f?ﬂk? 7 4H-
20 C; 7cycloa]ky1 (optionally substituted by -C(0O)OC;4alkyl), 5- and 6-membered cyclic acetals

and mono- and di-methyl derivatives thereof, halo(C;_4)alkyl, dihalo(Cy.g)alkyl,
( trihalo(Ci.g)alkyl, hydroxy(Ci4)alkyl, dihydroxy(Ca)alkyl, cyano(Ciy)alkyl, fury! (optionally

substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or

2 nitro groups), morpholino, furyl(C;.,)alkyl (wherein furyl is optionally substituted on carbon
25 by 1 or 2 nitro groups), thienyl(Cy.4)alkyl (wherein thienyl is optionally substituted on carbon
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
C1alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C;.4alkylS(O),~ (whereinbis 0, 1 or
30 2), Cs.scycloalkylS(O),- (wherein bis 0, 1 or 2), arylS(O)y- (whereinbis 0, 1 or 2),
heterocyclylS(O)y- (wherein bis 0, 1 or 2), benzylS(O)y- (whereinbis 0, 1 or 2),
C4alkylS(0)e(Cy4)alkyl (wherein cis 0, 1 or 2), -CH,CH(NR’R)COMNRR!"), -CH,0R?,



t hi eno[ 3, 2- b]pyrrole 30 v) -
2,3-dichloro-5-{N-[1-(nethyl am no)i ndan-2-yl ] car banoyl } - 4H-t hi eno[33T, A6 2006
b]pyrrole; Vi)

2, 3-di chl or¥O%3ON54Ll - (et hyl acet am do) i ndan- 2- yl ] car bamoyddmdasslebyzenol 3, 2- °
b] pyrrole. 31 AUG 2006 WD 03/074531 PCT/ GB03/ 00875 -30- Another preferred
class of conpound is of the fornmula (4 wherein: Zis CH R4 and R5 are

t oget her(Rﬁ’)%R@ﬁrRﬁye@OR” JCH,COOR8 , Ls(OMaeo@e), -0, OBL@o,RY0Hs- hydr ogen or

hal o; ni or2.. RLis i ndependently sel ected from hal o,
cyano, n' }ér:GQVZCMﬁul lo¥et hyl , 10 di f | uor onet hyl |

trifluor }db@R“ nmet hoxy, -SMe, - SOW, -sozwe and, (when n is 2)

nmet hyl ene Ioxy; fislor2; Yis -OR3; R3 is sel ected from hydr ogen,

O - 4al kyl [ ok’ Bh&'P yndskRBsiré mdépeddently &elenteerdashgirﬂlgmps% salkiB(optbiRtly and

S (BSDSLRL 182 i LRl HISHELR, Bty POSPELIEEL VSEhEL 1 o

hydr oxy Ghbéahk@ky 1 of 3 grédpdeblected FomHitd, Wdlodhyiydxy ah@Bydnepial | y substituted on
ni t rogen % 1 ory r(%lﬁ% sel ected from dzl)'ﬁy Q% dpoxy(Cl 4) al kyl ,

di hydr ox& GﬂelPﬁ'&ﬂlfsﬁmhﬂ%@@thPﬂd%r@lk%hd ar yI (O -4)alkyl], Cz 4al kenyl,

20 C3. 7cygql fal kyl 5- and
6- menber e Wc a@@%a ng@zlbhay lrégﬁ%\{z‘;&ﬂrﬁpoé@{bh%ﬁgt%rivat |yv)es t her eof

hal o( O - wittatheyrqvissi thed khe(c@npayrall df §ormula (1) isabo( C1. 4) al kyl ,

P O, B o SIS S £ DURRS Bt Yty

(optionally sgbst i2{3diedoress- pa(mr@y -hydQkyin@mtH- ﬂgdﬂrtﬁﬁﬁ? A higRRBO!l i N0, [
furyl (Cl-4)al kyl (wherein fury] is optionally substituted on carbon 25 by- 1
or 2 nitro groups ]PYFﬁieényl (A -4)al kyl (wherein thi enyI is optionally
substituted ca - ax,

ah) z%ocﬂfhl&ﬁ 51[1@{1 ﬁatﬁbﬁﬁrmaﬂ-z%'ﬁ%iaim 121: al ?B@&%y drof uryl

tetrazolyl, imdaz6ly pyrtrolidi nyl”, piperi _I
t et r ahydr opyridthy! 2,3tdichlero+SefiN- @Mf@@m,@hﬁmwmm@hﬂ%yﬂwmamwﬂﬂﬂ

15 thieno{3,2-b]pyrrole.

A further preferred class of compound is of the formula (1) wherein;
Zis CH;
R* and R® are together -CR")=C®R®)-S-;
20 R° is halo;
R’ is hydrogen;
A is phenylene;

N
; ]
L

nis0, 1 or2; ‘
R! is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
25 difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;zMe and, (when n is 2)
methylenedioxy;
rislor2;
Y is -NR?R?;
R%and R? are independently selected from hydrogen, C;.4alkyl [optionally substituted
30 by 1 or 2 R® groups], -COR® and -SO,R® (wherein bis 0, 1 or 2);
R%is independently selected from hydrogen, hydroxy, Cr4alkoxy, CysalkoxyC; qalkyl,
€, salkoxyCyealkoxy, hydroxyCysalkoxy, C1alkyl, amino(Cy.e)alkyl [optionally substituted
on titrogen by 1 or 2 groups selected from Cy.4alkyl, hydroxy(Ci-s)alkyl, dihydroxy(C,.4)alkyl,



phenyl (optionally substituted by 1 or 2 groups selected fromnitro, halo,
cyano, hydroxy and Ci1-4al kyl), pyrazinyl, piperazinyl, 4-methylpiperazi.ng,
C _4al kylS(O b- (wherein b is 0, 1 or 30 2), C3.6cycloal kyl S(O) b- %@ﬁéﬁ@
bis 0, 1or 2), arylS(Ob- (wherein b is 0, 1 or 2), heterocyclyl S(O) b-
(wherein b MO@O7433br 2), benzyl S(O) b- (wherein b is 0, 1pet/cRhznos’s

Cl4, al kyl S(O . (Cl. 4)al kyl (wherein c is 0, 1 or 2),

- CH2CH( NROR10) CO(NR9' R10' ), -CH20R9, 32- AUG 2006 WD 03/074531

P8T_|/2 gil?y 3 v ypral CH2 CH( I\IylégcRalﬂg w%(epﬂﬁiﬁ@gﬁgﬁgg%tsglby R9, RO

- an

R10 and%&é&M%MF?b?@ ‘é’&’f‘%ﬁf’ef”hﬂ%”fﬂ ORI H@ﬂlyhﬁqqgﬁﬁweﬁopt ionally

5 subst | kyl d

phzlrjlyls Egﬂg%el%grglibl éyLM(?i'i‘]'k%st t ﬂcl?}%{y 1 or 2 gr oupsmect ed ?f)%/ﬁi) ?r o?/ hglno,

hydroxy dgdoyp(§h)alkel 8yine(Gelabot, éld:yl‘ (opthorialy mbsututeﬂahcatbomw 1 er@ni®a 4al koxy;
. | t I |.e est

Cher eof: CRMPOn sTE GFREE SRt ee AR bnimL e b B BP0 10 1)

2, 5% di chlp@¥IRERHAIRY(Whéxis replis deiddialy Mibseiafed afexibbn ¥yt bm 80 [gtougs)p] pyrrol e;

i

2, 3- di chfEenylEa prlkybherssy Blepylis entionylinubsitsied oy easbandydyr 2nitre SBR[ 3, 2-

bI pyr r ol o :

5 oni G SORREYh Ul midioly pyoplcigh ppenidph E ety oty oo
| v) tetrahydropyranyl 1- oxo-tetrahydrothxopyranyl tetrahydrothienyl, phenyl (optionally
2, 3-di hI drox 34te r,ahydr onapht h- 2-yI barmoyl | - 4H
15t hi 0‘5‘85‘?%‘%% 1oty 5 %ﬁ‘%‘?‘ﬁ% i IS iy BRR Sy @Ey %‘5’% is of the
formul a @iﬂaz\nmep@emznylznu—&{&&ylﬂﬂkr&nfb Emaa{ym(t)@agqtnﬂh&elnuié 9,7}) &QR6)-S-; 20 R6
I's halo; R7 is hydr 1S | ndependent |y

sel ected Cﬁﬁ%’ﬂ%@(ggy éWBemlﬁ Pt‘?‘g 1 %y?én%sﬁ%(o)m&“fbwm L 15190? 8t hyl, 25
f"sf 'Z;W ?re ﬁ?fﬁ}ﬁ\égcr}%lglt%)%we?éﬁfa b, 1 onB} Boreyis(0RMwhersiMis 0,-1678)E and, (when n
C1.4alkylS(0)(Cy.)alkyl (wherem c is o 1or2), -CELCHNR’R')CONRR'™), -CH,0R®,
15 ROHRN-, -COOR®, ~CH,COOR’ , -CIONR*(R'?), -CH,CH(CO,R*)OH, -
CH;CONR’R!?, -CH,CHNR’R'%CO.R”" and
—CH,0COR?;
R9, Rg', R and R are independently selected from hydrogen, C;.4alkyl (optionally
substituted by 1 or 2 R"), -C(=0)0'Bu, C;.salkenyl, cyano(Cy_galkyl and phenyl (optionally
20 substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano);
R" is selected from halo, trihalomethyl and Cy_4alkoxy;

(‘ or a pharmaceutically acceptable salt or irn vive hydrolysable ester thereof.

Another preferred class of compound is of the formula (1) wherein;
25 ZisCH;
R* and R’ are together ~CRN=CR®-S-;
RSis hydrogen or halo;
R’ is hydrogen or halo;
A is phenylene;
30 nis0, 1or2;
R! is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
diflucromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
methylenedioxy;



Y is NRZR3; R2 and R3 are independently sel ected from hydrogen, Cl4al kyl
[optionally substituted 30 by 1 or 2 Rs groups], -COO and - SObR$ ( eﬁ{lﬁilﬂﬂg
bis 0, 1 or 2); Rs is independently selected from hydrogen, hydroxy,

Cl4al koxy, Cl. aal koxyQ 4al kyl, Cl4al koxyCd _aal koxy, hydroxyd 4al koxy,

Cldal | cyl , W®030874SBU4) al kyl [optionally substituted on nipepgRIdONsL Or 2
groups selected fromd . 4al kyl, hydroxy(Cl4)al kyl, dihydroxy(Cl4)al kyl, 31
AUG 2006 WD 03/074531 PCT/ GB03/00875-3332- -CO2C _4al kyl, aryl and

aryl (A _4) al kyls]1,or@2. 4al kenyl , C3. 7cycl oal kyl (optionally substituted by
-C(O OC 4al k)é_l‘), 5: and 6-nmenbered cyclic acetal s and nono- and di - net hyl
derivatives tH8r@8H, hal o(CL. 4)al kyl, dihal o(Gi - 4)al kyI

trihal o(Cl-4)ab

cyano(Cl - 4) al % Mlﬂfeﬁt%ﬂls%%?‘g é%ﬂé}? Aﬁé}lg? %Jﬂ%qg&glﬁﬁ%ab ’{ﬂdqoug 2 nitro 5
groups), —C@ nnd—impf(mmymmbairm,ut ed on carbon by 1 or 2 nitro groups),
nDrphoI ereln fu onal|y substi ted on

| k
Car bon Sy 1 oR" i iepprschiiseiet HRp Sidthar By b Gtk ot G B e 1 s
optional |G’ ﬁlé&@b?i ? @&&?@Pﬁﬂmﬁy C];.4Q1&y12an‘ilh$(C?4ﬁ ?t)i@naﬂy subsututed
1, 2, 4- oxadi azo di ny pi peridyl,

razonI azo pyrr ol
pyridyl , omemtmnlybur bmﬂ gioups %@P@éﬁp@r@pﬁiﬁn OJW(Whé,tch Bf(ﬁm]aﬂiiy ranyl ,
tetr ahydr_ a,
sel ect ed ?Pa i p%r%yagﬂ&g?%ai@ﬁ ?ﬁ/‘é ]%/ ﬁ’g}%&éaﬂ%ﬁ&?%ﬁw}ly Q%bfratgg:dw
pi per azi n¢t0)043—1nﬂk3ﬂ)4 Sparpies-membersd @&Hahde;a]s’:‘a(nﬂ))ﬂnno( wfieti-@nathyb dérivafives 1 or 2),
C3. 6cyc] oal k s, 0, ISO)b wherein b is O,
1 or 25% %‘%eqa&%b‘})yf‘gq %‘% &m@%m%@m%% hygpoxsC yl S(O) b-
(wher ei n dany 1.2 bkl Q%@ﬁ Do hifo0. L
2y GRS 6})@ R%mR&(g"% 3 %@%@ "ﬁ?? RO) ( RLO) N- %50%9 oH
, -C(O N(aqgapﬁ)Rtt@;lyl (optiguaily eubsitgtedian carb groueﬂ TRXPRIPEIR] 0) 002R9 and
- CH2 f hydr ogen,
C _4al kyl ? f“P aﬂ&o} (W%Qm%g&g ﬂ)gttl&{c?ﬁ %éﬂgﬁgﬁﬁgﬁ%gfn ﬁﬂ:‘flc%ﬁﬁo éff% . 4al kenyl ,
cyano( Cl -M}Wlﬂﬂjh)amyﬂ(wmwa@ylps opjrrmhllwsubsfzmlt&ilmmrbuﬂm 2 rﬁmmgro@sgr oups
sel ect hal noQ sel rom hal o
trihal ]gdnéri\él)'f’x ]éfllteé'aiz?(jgxﬁg g‘f%i&%mﬁl @&é‘@ffsgff?@‘y@al t or
vi vo hydrgta s tiedxol tExedh &fotm he UgERyE Dhenyd $éptidhaliyonpound | S Of
the formul a ?&Bﬂ)ﬁ\j\%@fel rzlm (glgﬁg and RS ar}gq)t og)gt%?er Ay
- C(R7)+ c(sp@;m@d by 1 or 2 groups selected from nitro, halo cyano, hydroxy and Cy.4alkyl),

pyrazinyl, piperazinyl, 4-methylpiperazino, Cy4alkylS(O),- (wherein bis 0, 1 or 2),

CascycloalkylS(O)y,- (wherein bis 0, 1 or 2), arylS(O),- (wherein bis 0, 1 or 2),

20 heterocyclylS(O)y- (wherein b is 0, 1 or 2), benzylS(O),- (whereinbis 0, 1 or2),
C1.4alkylS(0)(Cy)alkyl (wherein ¢ is 0, 1 or 2), -CH,CHNR’R')COMNR R'Y), -CH,0R®,
®)R)N-, ~COOR’, ~CH,COOR’ , -C(O)NR’)R'), -CH,CH(CO,R®)OH, -
CH,CONR’R", -CH,CHNR’R')CO,R” and
—~CH,OCOR;

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

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof;
provided that the compound of formula (1) is not:
30 2-chloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl-6H-thieno[2,3-b]pyrrole,



R6"is hydrogen or halo; R7 is hydrogen or halo; A is phenylene; 30 n is

1 or 2; RL is independently selected fromhalo, cyano, nitro, hydroxil 1 AUG Zﬂﬂﬁ
met hyl, fluoronmethyl, difluoronethyl, trifluoromethyl, nethoxy, -SMe,

- SOwve, -S2Me and, (when nis 2) net hyI enedi oxy; 31 AUG 2006 WD 031074531
PCT/ GBO3/ 0088038453 s 1 or 2: Y is -OR3: R3 is sel ect edmapumshysds ogen,
Cl 4dalkyl [optionally substitut ed by 1 or 2 Rs groups], -CORs and - SbRs
(wherein bis 0, 1 or 2); 5 R8 is independently sel ected from hydr ogen,
hydr oxy, Slfudler kefeed Chéaiflcompaindad ditthd form@h {Wadteostny Cl - 4al koxy,

hydr oxyCd 4ai koxy, Cl4al kyl, am no(Cl4)al kyl [optionally substituted on
nitrogen by 1 or 2 groups selected from Cl4al kyl, hydroxy(Qq 4) al kyl

di hydroxy(Cl . 43 aldgr! , COzCI dallryl, aryl and aryl (Cl-4)al kyl],

C24al kenyl, C3- 7cyc| oal kyl ti onal Ly substituted by -C(O) OCl4al kyl), 5-
and 6- member edR'cpé IR@IGd@@EIEF @RI¥GBNS- and di -nethyl derivatives 10
thereof hal o( F}Ql kyI di hal o(Cl-4)al kyl, trihalo(C -4)alkyl,

hydroxy Cl-a)a ky di hydroxy(CI I)al kyl, cyano(CI _4)al kyl, furyl
(optionally aR?shhyd:byd on carbon by 1 or 2 nitro ( | groups) t hi enyl
~(optionally supstituted on carbon by 1 or 2 nitro groups), norpholino,

furyl (Cl.4)al m?@rn furyl is optionally substituted on carbon by 1 or
2 nitro groupsf)l,sg thienyl (Cl.4)al kyl (wherein thienyl is optionally
substituted on carbon by 1 or 2 nitro groups), 15 1,2, 4-oxadiazolyl,
tetrazolyl, iriidézolyl, pyrrolidinyl, piperidyl, pyridyl, tetrahydrofuryl,
t et rah)igropyr % Nl%ZR?XO t et rahydr ot h| opyranyl, tetrahydrothienyl, phenyl
(gptionally sul st ‘ed by 1 or 2 groups selected fromnitro, halo, cyano,
hydr oxy and CIR4ahk;tbgenorﬁy.xadi@il nyl, pi per azi nyl, 4-nethyl pi perazino,

Cl . 4al kyl S(O 1 .C3. | @alskyl S(.O) b= inb
s 00 1 or 2) o PO UL IRIBrAIE sipsieg s Sior 330 st SR $S( ) b-
(wherein J:s@g e}mglblgo 1enzyl S(O b- (wherein b is 0, 1 or 2),

CL4al kyl S(O)c(&;) al ky (wher eincis 0, 1 or

- CH2CH( NROR10) mdgpqns!@lﬂy scleqtpiirge hydrogem) bm&w%\rl; salkornis ek ayCoatnd |

- O)oo(éégM AN, amid I kA 1ty subsdinCdRRRRIRn vy e SHNFPRIAGGR  and
Cralkyl, hydroxy(Ci4)alkyl, dihydroxy(C.4)alkyl, -CO;C;.4alkyl, phenyl and aryl(Cy.
2)alkyl], Caalkenyl, Cyscycloatkyl (optionally substituted by -C(O)OC;4alkyl), 5- and 6-
membered cyclic acetals and mono- and di-methyl derivatives thereof, halo(C.¢alkyl,
trihalo(Cy4)alkyl, hydroxy(Ci4)alkyl, dihydroxy(Ci.4)alkyl, cyano(C;-g)alkyl, furyl (optionally

20 substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or
2 pitro groups), morpholino, furyl(C;.¢)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitro groups), thienyl(C;.s)alkyl (wherein thienyl is optionally sabstituted on carbon

P
/ Y

by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, pipeﬁdyl,
pyridyl, tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl,
25 phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and
. Ci-4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C;.4alkylS(O)y- (wherein bis 0, 1 or
2), Ca.gcycloalkylS(0O),- (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’RI)COMRYR'™), -CH,0R?,
RHRN-, -COOR®, -CH,COOR® , ~C(OINRR'®), -CH,CH(CO,R*)OH, —
30 CH,CONR’RY, -CH,CHMNR’R'®)CO,R” and
~CH,OCOR’;



25 RO, R9. , R10 and R10" are independently sel ected from hydrogen,

Cl . 4al kyl (optionally substituted by 1 or 2 R13), -C(=0 O Bu, C2. 45I1kte_my2l[)05
cyano(Cl A) al kyl , phenyl (optionally substituted by 1 or 2 groups selected
from nitro, WO4BB745Hydr oxy and cyano); or a pharnaceuti calpyregaemabl e sal t
or in vivo hydrolysable ester thereof; provided that the conpound of
formula (1) is not: 30 -35-

2-chl or o- 5- [ (8% Ip/8 h@ﬂ*"rﬁaﬁmapenﬂénﬂyw@dmﬁmﬁhydrhg@no{ﬁﬂ@t (optotalipl e. 31
AUG 2006 WD 03/ 074531 PCTI GBO3100875 -34- A further preferred class of
conpoundsupgitged by b o Hhydipxy QIQ‘)PSRAHWS@HQ’ and thn){l:lﬁ?P“R&ﬂlE’rﬁél bstigted & } Fget her

-C(R7) ogen; A is phenylene; nisO ris
1; 10 Y%gﬁﬁﬁ%@eé@dﬁ%*ﬁ?ﬁ ¥ aﬁd )I’ kyl; R3 is selected from
C - aal kyér a[ghpmnanaaich];y az:udzmablet aaltedubyvo]hydrolﬁaﬂhsesgerdhqm:]f -COR8 and -SObRs

(wher ej IS R8 is i dent el ected from hydrogen,
hydrox§/ A P 8‘:165)053?1[98%3 %3?%@@‘5 bé‘%e T°H4l kyl , anino(C _a)ai kyl
[optlonally SRt uted on nltrogen by 1 or 2 groups sel ected from

ClL. 4ai kyl, -hyd; rOX\u/{éCl a)al kyl, di hydroxy(G -a)al kyl, -CO2CL. 4al kyl, phenyl
and aryl (G _ 8 Rk pre]togetpr 4310R ﬁ';/q¥ "E3. 7cycl oal kyl (optional Iy substituted
by -C(O COCi - 6&?515 4., 5- and 6- membered cyclic acetals and nmono- and

di - met hyl deriva i Ves thereof, halo(C -4)alkyl, trihalo(d _4)alkyl,
hydroxy(Cl-4)I€ZIide,tog¢hhydroxy(Cl a)al kyl, cyano(G _4)al kyl, furyl
(optigﬂally 2 ??‘F | tuted on carbon by 1 or 2 nitro groups) t hi enyl

(optidhal Iy <oBHFIIS%EY on carbon by 1 or 2 nitro groups), norpholino,
furyl (C1. 4) aldgglo; (vvherel n furyl is optionally substituted on carbon ( by i
or 2 nitro grou t hi enyl (Cl1. 4)al kyl (wherein thienyl is optionally R
substituted dﬂsg r bon by 1 or 2 nitro groups), 1,2,4-oxadiazolyl,

tetrazolyl, iyidage yl pyrrolidinyl, piperidyl, pyridyl, tetrahydrofuryl,

tetrahydropyranyl -‘oxo- tetrahydrothlopyranyl tetrahydrothienyl, 25
phenyl (optldﬁhkhyt@ymswﬂtumaﬁ by 1 or 2 groups selected fromnitro, halo,
cyano,

cl. 4a|1§CIygE LS anﬁﬁg o g}/ﬁ%kyb%ﬁgfﬂlwubs‘l&e%g’ Zr DR gratipHE LR PARE" 821 o,
-SOR? (wherein bis 0, 1 or 2);
R¥is independently selected from hydrogen, hydroxy, Cj4alkoxy, CiualkoxyCi4alkyl,

C1.4a1ky1, amino(C;.4)alky! [optionally substituted on nitrogen by 1 or 2 groups selected from
Ci4alkyl, hydroxy(Ci4)alkyl, dihydroxy(Ci4)alkyl, -CO2C;.salkyl, phenyl and ary}(C;.

20 alkyl], Cysalkenyl, Cszcycloalkyl (optionally substituted by -C(QO)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(C,_4)alkyl, cyano(Cy4)alkyl, fury! (optionally ‘
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or C) ‘
2 nitro groups), morpholino, furyl(Cy4)alkyl (wherein furyl is optionally substituted on carbon

25 by 1 or 2 nitro groups), thienyl(Cr.4)alkyl (wherein thienyl is optionally substituted on carbon
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-4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C,.4alkylS(O),- (wherein bis @, 1 or

30 2), CsscycloalkylS(O),- (whereinbis 0, 1 or 2), arylS(O),- (whereinbis 0, 1 or 2), '
heteracyclylS(O)y- (wherein bis 0, 1 or 2 -CH,CHINR’R'HYCOMNRR'™), -CH,0R,
RHRN-, -COOR®, ~-CH,COOR? , -C(ONR*)R'®), -CH,CH(CO,R*)OH, -
~CH,CONR’RY, .CH,CHINR’R')CO:R’" and ~CH,OCOR’;



2), C3.6cycloal kyl S(O b- (wherein bis 0, 1 or 2), arylS(Ob- (wherein b is
0O, 1 or 2), heterocyclylS(Ob- (wherein b is 0, 1 or 2 71 AUG 7006
- CH2CH( NROR10) CO(NR9' R10" ), -CH20OR9, (R9)(RLO)N-, -COCRS, -CH2000R9
C(O) N( R9)(R10) - CH2CH( CO2R9) OH, 30 CH2CONRIR1(, - CH2CH( NROR10) CO2RY9' and
CH20COR9; YO MREBY06 WO 03/ 074531 PCT/ GB03/ 00875 - 35- PET/dRI3/00878L0 and
RlO are independently selected from hydrogen, Cl.4al kyl (optionally
substituted by 1 or 2 hydroxy groups);36€2. 4al kenyl, and phenyl (optionally

substi t ut ed b)R *1 RO, R‘%rgllﬁlﬂlra mﬁpamsﬁtgjlf feteornd tfnotrrlfydrdgalh @1 41il¥yir(opt§onﬂgld

cyano or, a, tlIca acc e S In VI.VO (0] Sa e ester

Crano): Ytledby T i oo Faedesr @%m&onﬂen%#y SRR & (1)

uher ef ;. ZgaulSHeifils A0 S, WIS, HQERY AR cniCLFB) ~CLFT) - RS 115 hal o7 7 1
1 sO

hydrogen A 1 s phenyl ene; is I; Yis -NR2R3 R2 is hydrogen or
Cl4al kyl : or pphRBnaceticalycriceapthble sathorin v Hytolysaipie cmx&hﬂrgofwbstl tuted by 1 or

2 Rs gr glxﬁi relnblso 1l or 2); Rsis

i ndepenﬁﬁgf’%ldedste?et etcoﬁlpp%drsﬁcgﬁy’a?"é%\@ﬁ I}‘i’ydroxy, Cl1- 4al koxy,

ClAal koxyd . 4a&)kyl 2,3-didhicka] k- { 1-EVd( 1) D-Gidletify) st dg Y cafbopfliminglihdansubst i t ut ed on
nitrogen by 1 or ﬁr oups sel ect ed from Cl.4al kyl, hydroxy(Cl-4)alkyl,

di hydroxy(CI _ 4) al kyitcarbimesyBrd B ienpl3.2BIRA0Y: and aryl (O 20 4)al kyl |, C2

4al kenyl %féycl QN larch daﬁ-@é‘ﬂg c‘érb%ﬁ&@ﬁ]—h@%&ﬁ’or@lﬁ}fﬁe f&dlgyl) 5-

and 6- nenbere cyclic acetal s and nono-- and di - erlva? ves thereof,
hal o(Cl _4) al k;(ill) 151{M=(&+agf(t@mdm)ndm1@4y1)cammayﬂ;ﬂ(Eilchl)am 4<I§+th1eno[3 2-blpyrrole

di hydr y(Cl | kyla, I uted on
carbon by 1 or g n?tsr%&%r up@%[14 tga\rélly?ul %ﬁld@?rﬁahag@io# hrE)n car bon
by 1 or O . 2 ni uﬁ@ow,man@imlermr phol i no furyl (Ci _4)al kyl (wherel n furyl
is optionally substlt 0 rbon I nitro ups),

t hi enyl (CL. 4) &V cy P34 8T£{N‘ﬁ\ &ﬁ?ﬂlﬁ ﬁa}ﬁlc b%@ﬁ@?%ﬂo[gﬁ'car bon
by 1 or 2 nitro grg le; 1, 2, 4- oxadi azoI yI tetrazol yl, imdazolyl,

pyrrolidinyl, pi perl (z
vi) 2,3~ ichloro-5- {N-[1-(inethylacetamido)indan-2-yl]carbamoyl }-4H-thieno[3,2-

15 blpyrrole;

A preferred class of compound is of the formula (1) wherein;
Z is nitrogen;
R* and R’ are together —S-C(RH=C®R")-;
20 R® 15 halo or hydrogen;
R’ is halo or hydrogen;
A is phenylene;

PN

nis0,1or2;
! is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
25 difluoromethyl, triflucromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
methylenedioxy;
rislor2;
Y is -NR’R? or -OR%;
R%and R? are independently selected from hydrogen, Cy4alkyl [optionally substituted
30 by 1 or 2 R? groups], Cszcycloalkyl (optionally substituted with 1 or 2 hydroxy groups),
phenyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl,
thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl, 1,3 4-triazolyl, tetrazolyl,
pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, pyrimidyl,



pyridyl, tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothi op);ramll N
tetrahydrot hi enyl, phenyl (optionally substituted by 1 or 2 group::}1 6 1006
selected fromnitro, halo, cyano, hydroxy and Cl.4alkyl), pyrazinyl,

pi per azi nylwo4swomsaay| pi per azi no, Cl.4al ky1S(O) b- (wher ei i or 30 °
2). C3.6cycl oal kyl S(O) b- (wherein b is 0, 1 or 2), aryl s?é?ﬁd- ?’\%F%Srlein bis
0, 1 or het erocycl yl S(O b- (whergj.n b is 0, 1 or 2

2),
- CH2CH( s R Bvdazols ) T L S R
- (O N @?(ﬁé’aﬁg’% : ch‘%%?) oa%"zlf-‘%g?%g S%’.’Yld%%%%l%w%%( RS RﬁliEO) COoPRY
and- CH2 GooRgazoBdyl Aucyl 2bieayl, oaerddd 103 453adi@lylGBdd,bevsliazell, RO , R', RI10
and R10', ar.e .i ndependent | |l ected fro rogen, dal kvl.( jgonal |y
substi tu&e&ghy rﬁﬂo @ Eﬁy“’d‘?é‘éﬁ%“@{”&‘%}%%{ y@%&ﬁ’é‘%@f&y§9@ﬁm’é@ﬁ r‘%{B tionally
subst i t uiRd-SoyRY (wlfereib gropuUps2)5el ected fromnitro, hal o, hydroxy and
cyano); or a pharmaceutically accegt able salt or in vivo hydraol ysabl e ester

thereo?; 5 provindependemly selpited-isom budragess hydsexy Casalikory, GaplsexyCyyalkyl,
>3- di ch P ] . : . .
e
(5_— [ Ni ( 1- emmitrogemchyyri- &-2ygroupa sddeviashfidm ;. 3dkjil dyloxpCilgalkyl, dibgf8xAChakyk ol e

i . :
5-[N-(1- FuCariadird and W%?)"éﬂ%&rﬁwﬁeﬂéﬂ Saavelriylfontionally %Wﬁﬂt'ét?%-bg] pyrrol e
10 (iv) 2(@HUCLalenos-2md Bnlchberaichaitastthl iadaohelahd aiasthd dtiyapebanoyl } - 4H
thlen932-l§}gyrrole(v), : o _
2, 3-di hihgrest alofGaaliyhdingl Graatierli tHhala(COAkyh By BertG1Palik ¢ hi enol 3, 2-
b | Gipvdod o
2, 57 i crffey SERACKQPIn (O QU haefonv s CL AT aps i enor 3, oo
15 b] pyr €olakylS4Onhr divberciad it .aser 20fCaasoynbmliytS(D3- divherhia His Prive2)( 1) wher ei n;

hyar oger TR (RARBR 87 aF B BRSO R D 01w 2 it «
| ndepende@itiskein 5 &l 65 ¢ toe d), T MRyISIONC Lyl (wherkin @.is iidsr @Yy, net hyl, _
0T 9geb i e a D ARETS Mol ANEB RS, TR - SV - S
-C(ONR’)R'), -CH,CH(CO;R’)OH,
. ... ~CH;CONR’R'®, -CH,CHNR’R")CO.R” and ~-CH,OCOR®;
R?,R”, R' and R' are independently selected from hydrogen, Cy4alkyl (optionally
substituted by 1 or 2 R'), C35cycloalkyl (optionally substituted by 1 or 2 hydroxy groups),
20 -C(=0)O'Bu, C;4alkenyl, cyano(C;.4)alkyl, phenyl (optionally substituted by 1 or 2 groups
selected from nitro, halo, hydroxy and cyano); or

R® and R'? together with the nitrogen to which they are attached, and/or R? and R'” -
togethier 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
25 oxo, hydroxy, carboxy, halo, nitro, cyano, carbonyl and C;4alkoxy; or the ring may be
optionally substituted on two adjacent carbons by —O-CH,-O- to form a cyclic acetal wherein
one or both of the hydrogens of the -O-CH;z-O- group may be replaced by a methyl;
R is selected from halo, trihalomethyl and Cysalkoxy;
or a phatmaceutically acceptable salt or in vive hydrolysable ester thereof;
30 with the proviso that the compound of formula (1) is not:
@  23-dichloro-5-(N-{ 1-[N-(1,1-dimethylethoxy)carbonylamino)indan-2-
yl}carbamoyl)-4.H-thieno[3,2-5]pyrrole;
@)  5-[N-(1-aminoindan-2-yl)carbamoyl}-2,3-dichloro-4H-thieno[3,2-b]pyrrole



met hyl enedioxy; ris 1 or 2; Yis -NRZR3 or -OR3; R2 and R3 are

i ndependently sel ected fron1hydrogen Cl. 4al kyl [optionally subst i t ttellt BH
by, 1 or 2 Rs groups], C3-7cycloal kyl (optionally substituted with 1 or 2
hydr oxy grou s) henyl, mor phol i no, norpholinyl, piperidino, piperidyl,
pyridyl, pyr 9# %@rrolyl, i mdazolyl, thiazolyl, thienyCr/aues/emrazol yl,
piperazinyl |soth|azolidinyl, 1,3,4-triazolyl, tetrazolyl, pyrrolidinyl,
thionDrphoIino, pyrrolinyl, honopipera®-nyl, 3,5-dioxapiperidinyl,
pyrimdyl, 313G Z2d06l-av@moRiohras3y)RipnE3lsAdaR b e-8H-thipyalH 2 biprrole

D comyr ot o0 5L RSP o SRRt e AR e
1, 3, 4- oxadi azol yl , ﬂﬁé@[ﬂg.@]ﬁn@}@adl azolyl, tetrahydrothi opyranyl
1- oxotetr ahydr ot hi o%yr any 1- di oxot et r ahydr_ot hi opyr an

yl
SCbR3 (wher ei® b 2 @chlqm&{&j[l (metkgamigo)inaaaytlrabampyld éﬁe‘é{céﬂ?’fzr om
hydrogeg, hydroxy, 4 gy“ﬁ al koxy, Cl-4al koxyd 4al kyl, Cl.4al koxyd . 4al koxy,
hydr oxyC _4al koxy, al kyl, amino(Cl.4)alkyl [optionally substituted on
ni trogen by 1 (e 2 ?@thﬂsroée{M(E1—édethylmaﬁﬁ.dcﬁ'mﬁky.ﬂ-,yl]b@t&InDW](-ﬁl—ﬂzi?Iw[?ﬁg'-l ,
di hydroxy(Cl . 4)al k COZCI -4al kyl, aryl and aryl (Cl-a)al kyl],
C2. 4al kenyl, C3 7cé kyl (opti onal |y substituted by -C(O) QCl-4al kyl),
5- and 6- nenbeyied Q}(ﬁdhblﬂox@cﬁt t15hﬂmcyﬁﬁmz-yg@@‘bﬁnoyuuemﬂhe@ﬁz-ymmes 10
t her eof han(CI-a)aIkyI é al kyl, trihalo(Cl-4
hydr oxy( Ol 4) al (&) | 23@@@@5&%{@. r}oawwydmwaﬁ@c?cv Qvfw ﬁa%@l?o%w yl
het er og ?{cl yl Cl - 4al Igﬁ; V\%ryl ClAal kyl S(O) b- (wherein b is 0, 1 or 2),
C?{ 6cycl oal kyl S( O b- yz-r erein bis 0, 1 or 2), arylS(Ob- (wherein b is 0,
1 or 2), heterogycl2a-&¢idpo-5- [Mo{ﬂemeﬂlnxsmdas-Q&d)carbemoﬂﬁH—m@L%Q]@)flbole( wher ei n

bis 0, 1 or C | S al ( rein [ 1 or

CH2CH( NROR10) Ré*%i‘léﬁi?m %&%&ﬁg Fg’%ﬁ \E,ﬁfaﬁ?‘?m‘-‘ - '?’8‘3*‘{33?(5’6’6%',
-C(O N(R9) (RS), - Cliedd(C02RH0N. -CHZCC]\IR9R10 - CH2CH( NROR10) CO2R9' and
-CH20COR9; R9 , R9. , RI1O0 and RI O are i ndependently sel ected from hydrogen,
Ct.4al kyl (optionally substituted by 1 or 2 R13), C3_7cycl oal kyl
(optioRglly substituted by 1 or 2 hydroxy groups), 20 -C(=0) O Bu,

C2. 4al kenyl , cyano(Cl -4)al kyl, phenyl (optionally substituted by 1 or 2
groups sel ect@wﬂiﬂr@mfmcdlchﬁs dfpompongds isof foramwdk @y wherkin: or R9 and R10

t oget her vvith% nitrogen to which they are attached, and/or R9' and R10'
together with ﬁé’mﬁ?gf?ogen to which they are attached, forma 4- to

6- menmber ed ri rRf ai@ aret thgether —CR”)=CR®-S-;

RS is chloro;
20 R’ is hydrogen;
A is phenylene;
(_ nis0, 1 or2; »
o Rlis independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethiyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -S0O,Me and, (whennis 2)
25 methylenedioxy;
rislor2;
Y is -NR’R® or -OR3;
R?and R? are independently selected from hydrogen, Ci4alkyl [optionally substituted
bylor2 R® groups], Cscycloalkyl (optionally substituted with 1 or 2 hydroxy groups),

30 phenyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, pymrolyl, imidazolyl,
thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl, 1,3,4-triazolyl, tetrazolyl,
pyrrolidinyl, thiomorpholine, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, pyrimidyl,
pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-oxopyrrolidyl, 4-



ring is optionally substituted on carbon by 1 or 2 substituents

i ndependent|ly sel ected from 25 oxo, hydroxy, carboxy, halo, nitro, demﬁd{]{]ﬁ
carbonyl and Cl 4al koxy; or the ring nay be optionally substituted on two .,
adj acent cabdoy4dy -O CH2-O to forma cyclic acetal wheceicses/@mass or both
of the hydrogens of the -O CH2-O group may be replaced by a nethyl; R13 is
sel ected from hal o, trihal onet hyl and-&8-Aal koxy; or a pharnaceutically
accept abl exottgdaolidyl, furyl, uhivyl I‘qxdmijflykwoaaésﬂoésd, anid2ebbxadia3flyi t h t he proviso

that the ¢ u of f .S _not:
23 di oni SPUDR ety R A RO Bt e RoM ettty S YTRIABIF SO 31 o
ar bamoyl ) anSORRE el 2l pw gl o1 (11)
5- [ N- (1-am noi ndan-2-yl ) car bano 3-dichl oro-4Ht hieno[ 3 C] rrole 31
AUG 2006 WO 0%/ lemla@mdqnérﬁmg?/@@shﬂdrwm J(isrdrqu Cyalkoxy, C1-4a1koxy 14a¥ky

N (1 e Eﬁﬁg‘g rrole
i[) (Z%agf %ﬂ{&f@“@lﬂ?}& F}i&%)érﬁ?ﬁane UH')‘ﬁﬁcﬁém o)1 ngﬂ@i&hﬁﬁg@%@gﬁ@} py
hi eno[ 3, @ fi}rpgenrbyl Ie)r @\groups selected from C1.4a]ky1 hydroxy(Q galkyl, dlhydroxy(CM)aﬂcyl

i ol Qrgee b s CIPLINE 2T st CL LSRRI ol iRl B2 8

yrrol e;

\'
|
3-
p
3-di chl ar m@eﬂéﬁcﬁrﬁ . 8 aﬁd&xﬂeaﬂﬁfea@yaﬁ)abaaaan&muﬁ&@m BiawB) dedvitived eno[ 3, 2-
p
3-

yrrol e;

di chl @P@ofshflﬂﬁcbalaﬁyb ﬂ@ﬁk?(%téﬂ%k}é*tyhﬁle@x@%&hydfw@m)@hé{ 3, 2-b] pyrrol e;

111) 10 dihydroxy(C C heterocyelyl, heterocyelylCy.salkyl, ary

3-di chl or%rgxy[( .4ea1kyfl,|cyano( ]4)ﬁk}cr}r oexef?cgggn Eeroc¥c)ér b“ag%'yl 4?H-th| enol[ 3, 2- 10
pyr r ol eCi{alky}S(O)- (whereinbis 0, lor 2), CsseycloalkylS(O)y- (where1nb1s 0,1 0r2), }
3-

)

j 7
;( gl ghljgrgﬁl((g}hg%\%ﬂe[r?{fl”ggs@)iydr %j %Qterzocycl))/lg &5) {T%relrfll!)_'i Q)[ %énzyﬁ{&\ér rol e -
( % hyd[ OX fiwlikretn BxsétTl tet Z)atty.ﬁnl@mh Dbl:((hr.@&lwuwﬁd’réiﬂﬁﬁhyﬂ ;1-04125 y o |
t hi enof 3, £ 15 Anpt her pref er class _gf conpounds is of fornula
(1) “wher eCRRCRBIER SodBeat®), einghy. BN o LR
chl or 0;15 2 BN RS eagcorhohenyl ene;  Cn is 0, 2,
—~CH;CONR’RY, -CH,CH(NR’R'®%)CO,R” and -CH,OCOR?,

R®, R, RY and R" are independently selected from hydrogen, C;.salkyl (optionally
substituted by 1 or 2 R'®), C; scycloalkyl (optionally substituted by 1.or 2 hydroxy groups),
-C(=0)0'Bu, Cy4alkenyl, cyano(Ci¢)alkyl and phenyl (optionally substituted by 1 or 2 groups

5-
(
t
2,
b]
2,
b]
2,
(v
2
b
2
(

20 selected from nitro, halo, hydroxy and cyano); or
R® and R together with the nitrogen to which they are attached, and/or R¥ and R
together with the nitrogen to which they are attached, form a 4- to 6-membered ring where the
ring is optionally substituted on carbon by 1 or 2 substituents independently selected from o
0xo0, hydroxy, carboxy, halo, nitro, cyano, carbonyl and C,.;alkoxy; or the ring may be
25 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 Cj.alkoxy;
or a pharmaceutically acceptable salt or iz vivo hydrolysable ester thereof;
with the proviso that the compound of formula (1) is not:
30 ii) 2-chloro-5-[N-(1-hydroxyindan-2-ycarbamoyl-6H-thieno[2,3-b]pyrrole;

Another preferred class of compound is of the formula (1) wherein:

Z is nitrogen;



RI" is independently selected from halo, cyano, nitro, hydroxy, mnethyl

fluoronethyl, difluoronethyl, trifluoronmethyl, nethoxy, -SMe, - S@/& AUE 1006

-S2Me and, (when n is 2) 25 nmethylenedioxy; r is 1 or 2; Yis -NRZR3 or
-OR3; R2 and R3 are i ndependent|y sel ected from hydrogen, Cl1-4al kyl

[optional | y VB #¥lted by 1 or 2 Rs groups], C3.7cycl oaPkyiGBem@sisonal | y

substituted with 1 or 2 hydroxy groups) 30 phenyl, nor phol i no,

nmor phol i nyl, pi perl d| no, piperi dyI Q-dyl , pyranyl, pyrroly], imdazoly],

t hi azol ylI, tthéra;lﬂR mtaghtlmzeS-ﬁl(R )1aC yazinyl,

i sot hi azol i di gi(;l 3 4 triazolyl, tetrazolyl, pyrrolidinyl,

t hi onor phol in rlnyl honDplperazinyI, 3, 5- di oxapi peri di nyl,

pyrl m dyl , pm”aghywd;gen@yﬁmd@m nyl, pyrazolyl, pyrazolinyl, isoxazolyl,
oxopydrl dyl, 2- oxopyrrol idyl, 4 31 AU6 2006 WD 03/ 074531 PCT/ GB03100875

-39 oxot hi azdh isdpeaylgngi y] , thienyl, oxazoly], 1,3, 4-oxadiazolyl, and

1,2, 4- 0% adlaqu g trahydrothiopyranyl, 1- oxot et r ahydr ot hi opyr anyl ,

1, 1-di oxotetra rot |opyranyl -CORs and -SRs (wherein b is 0, 1 or 2);

Rs is independ® rls inﬂelmaﬂmlyededted)ﬂnmmmlnagfem, nhl;odhyﬁthy, ﬁbthgthﬂka:rmf:thyl

Cl4al koxy(Cl.4al k Cl4al 4al d 14ai kyl ,

ani no( Cl - 45'8%" Q#tlh?dom%}“(?ﬁoﬂq qxp/tg -S%ﬂg %@M k)?’ ¥‘d§82 gr oups

sel ect ed ﬁlémg[e@m WKyl , hydroxy(Cl 4) al kyl , di hydroxy(Cl4) al kyl ,

CO2CL1. 4al kyl and aryl (C14) al kyl ], Cz4al kenyl, C3_icycl oal kyl
(optionally sJB%i/P{%rt ed by -C(O oCl4al kyl), 5- and 6-nenbered cyclic
acet al ggand -nmet hyl derivatives thereof, hal o(Cl14)al kyl,
di‘hal 0?014) al kyfg tr| aI o(Ci 4)al kyl, hydroxy(d _4)al k |, 10

di*hydr oxy( C14)Rflzk§ R} a@ymtpérﬁtnmmektpﬁ ﬁohldtydrﬂamyﬂlyalkyllﬁcHﬁandbyulbsph@d 4al kyl ,

I | S 0) b 0 1 -6 | oal I ryl S(O) b-
?\r/\%erel n @yai C%k élm%‘?sl z&;&ﬁ{@ é/r%?"g) gw d{%é?r? ﬁ)qu ’S Ocy(l: g? Z;y (9
Qet er (2)cycl yl S(Rﬁ)lbmdéydhﬂ%rﬁlyrsellbcktecffr@n hidrogenhydrddeNZy)akoR), to:Mﬂm@cmnkyn is 0,
G20 Nrofe-FRE Kot iy, bt aop iy by sl lontebpipseiyted 15

O N RIS d;ldgﬁg{-] iyt
C( ) ﬁwgﬂ&gmby%%%gﬁg@gfﬁng&are |ndependent y sel ec)tg% from

and- CH

hydr ogen, C@amwlw | arj(lap@ pyHEL-3iky1E Ghsalkanglh, €adygloplkylr(optiorally) substutd | oal kyl
(Cgpzlialoﬂglnl , cy‘é‘% 4) a&é #@%ﬁd%ﬁéﬁé%fa?%%ﬁéﬁa |)a§}d gl rgét{iﬁ)d%ﬁgi’v% 1 or
gr oups thereof, halo(C,.4)alkyl, dihalo(Ci.4)alkyl, trihalo(Cy4)alkyl, hydroxy(Cr4)alkyl,
dihydroxy(Cy.s)alkyl, cyano(C,4)alkyl, furyl (optionally substituted on carbon by 1 or 2 nitro
20 groups), thienyl (optionally substituted on carbon by 1 or 2 nitro groups), morpholino,
furyl(Ci.4)alkyl (wherein furyl is optionally substituted on carbon by 1 or 2 nitro groups),
Q thienyl(Ci)alkyl (wherein thienyl is optionally substituted on carbon by 1 or 2 nitro groups),
- 1;2,4—oxadizizoly1, tatraioly!, imidazolyl, pyrrolidinyl, piperidyl, pyridyl, tetrahydrofuryl,
tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, phenyl (optionally
25 substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and Cy.4alkyl),
pyrazinyl, piperazinyl, 4-methylpiperazino, C;4alkylS(O),- (whereinbis 0, 1 or 2),
Cs.scycloalkylS(Q),- (wherein bis 0, 1 or 2), arylS(O),- (whereinbis 0, 1 or 2),
heterocyclylS(O)- (wherein b is 0, 1 or 2), benzylS(O),- (wherein bis 0, 1 or 2),
C14alkyiS(0)c(C14)alkyl (wherein ¢ is 0, 1 or 2), -CH,CHNNR’R!)COMRR!®), -CH,0R’,
30 RHR'N-, ~COOR?, ~CH,COOR? , -CONRHR'®), -CH,CH(CO,R")OH, —
CH,CONR’R!?, -CH,CHNR’R'®)CO;R” and
~CH,OCOR’;



20 selected fromnitro, hal o, hydroxy and cyano); or RO and R10 toget .
with the nitrogen to which they are attached, and/or RO' and R 0' @@{m)ﬁr
with the nitrogen to which they are attached, forma 4- to 6-nenbered ring
where the WOM80T43toptional |y substituted on carbon by 1 wfr@pisisti tuents’
I ndependently sel ected from oxo, hydroxy, carboxy, halo, nitro, cyano,
carbonyl and Cl.4al koxy; or the ring -y be 25 optionally substituted on
two adj acent RHyRorR' layd RS fet-idependantly eelentei foyr hydrogene€ alalkyhiepiinalty one ar

e o SRR IR S SR BT AL bl ™ 1

phar mceuﬁusﬁ@teldxbqugwb&emédtfrdﬁmua M&ﬂ{d}a@@h@ﬁﬁbe ester thereof;
with the prow?othat t he conpound fornu iS not: 30 ii)

2-chl oro-5-[ \R 1&%@@@%@%}@@@%ﬂm@m hi eno[ 2, 3- b] pyrrol e;

Anot heig 1) wherein: Zis

nit rogean %@%‘é@@@ a‘iﬁ%&@?%@‘)‘g‘%”@%@? ]86%5%8{ R4 and R5 are

t oget her -S- C(R6)=C(R7) - R6 is chloro; R7 is hydrogen or chloro; Ais
phenyl en o, .l ; Rl is.i.ndepend sel ected from hal o, cyano,
nitro, %P%ﬁ t%%?q'n‘i}?ss °%F95’ER°HH%ESW§FI‘°(¥°I§?“?4 @g?‘vbig@?hyl trifluoromethyl,

et hoxy, -Sl\/ezlglﬁg}@ .-S2Me and, (when nis 2) net hyI enedi oxy; rislor2;
10 Y is NR2R3 and R3 are in pend,ently sel ected from hydrogen,

C1- 4al kyl [Opkumd%laye@mr&ﬁ@g) > or 2 R8 groups], -CORY and - SObRs
(wher gigh b i sg&, s i ndependently sel ected from hydr ogen,
hydro>€<iy Cl1- a%l h% éee%g{’hldkoxyﬂ 4al kyl, ~ Cl4al koxyd _4al koxy,

hydr oxyd _4al R'bnsynydt@gezmlhklw am no( G - 4) al kyl [optionally substituted ;5\
on nitrogen b% egr oups sel ected from Cl4al kyl, hydroxy(Cl -4)al kyl,

di hydr oxy (G %JP Jene; cop g - 4al kyl, aryl and aryl (Cl4)al kyl], C2.4al lwnyl,
C3_7cycl oal kyhls((ppbfgnal |y substitut ed by -C(O Od _4al kyl), 5 and

6- menbered cyglic acetals and di - et hyl derivatives thereof,

hal o( O _4) al k¥l is inflependeqttysoleytad 1%31% haloy %ﬁﬁ? @(tmhnéralfky}et Yhydpmgted. - 4) al kyl |

15 difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
methylenedioxy;

rislor2;

Y is ~OR?;

R? is selected from hydrogen, C;.4alkyl [optionally substituted by 1 or 2 R® groups],

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

R® is independently selected from hydrogen, hydroxy, Ci.4alkoxy, Cr.4alkoxyC salkyl,
CraalkoxyCi4atkoxy, hydroxyCi. salkoxy, Ci.salkyl, amino(C,.4)alkyl [optionally substituted
on nitrogen by 1 or 2 groups selected from Cy_4alkyl, hydroxy(Ci.4)alkyl, dihydroxy(Ci.4)alkyl, {\)
~CO,Cy4alkyl, aryl and aryl(Cy.4)alkyl], Cz4alkenyl, Cscycloalkyl (optionally substituted by

25 -C(O)OCy.alkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives
thereof, halo(C1.4)alkyl, dihalo(Cy.4)alkyl, trihalo(C4)alkyl, hydroxy(C;.4)alkyl,
dihydroxy(Cr.a)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), morpholine,
furyl(Cig)alkyl (wherein furyl is optionally substituted on carbon by 1 or 2 nitro groups),

30 thienyl(Cis)alkyl (wherein thienyl is optionally substituted on carbon 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 C_4alkyl),



di hydroxy(C -4)al kyl, cyano(Cl-4)al kyl, furyl (optionally substi tu%gd %n
carbon by 1 or 2 nitro 20 groups), thienyl (optionally substituted UG 2006
carbon by 1 or 2 nitro groups), norpholino, furyl(Cl.4)alkyl (wherein
furyl is optionally substituted on carbon by 1 or 2 nitro groups),

t hi enyl (034)"&‘1?&9745{ Wherein thienyl is optionally substituP€HGBIssssbon by 1
or 2 nitro groups) 1, 2, 4-oxadi azolyl, tetrazolyl, imdazolyl,

pyrrolidinyl, piperidyl, pyridyl, tet T‘@hydrof uryl, tet rahydropyranyl

1- oxo- tetpwﬁgma amma@pykwmylmmmw@mﬂlﬁﬂ%(@}u (wpmmw isQopridnal |y 25

bstit ut hyd d
ol | 1o leatiRIOR. RRAHER 13E0. IS SRR (il Blsh, L G0, YA Y A
(whlerS ?Ioglghtetcs:yﬁylswﬁ-r (\ﬂ)eremE&(ﬁQm Qpabﬂﬁylgﬁoia) thhe(rWﬁe»neO,nl &12),3 0 1 gr 2), 0
ar ereln et eroc | n is
Y 55 G kR R el o in 0 Lord), 1CmCHRRAR %éqéﬂ& SEHE ) 2 oy

7 e s e o

mzcmmmcormﬁz& (CRITADRCR D0 dandmzocmg 31 AUG 2006 V\D 03/ 074531
PCT/ G803/ %é&oﬁl R and R D are independently selected from hydrogen,
Cl- 4al kyl tiohally substituted by 1 or 2 R23), -C(=0) O Bu, C2-aal kenyl,

cyiano(CIOI ?) al |, R&nﬂ“’mlem&?’m(eemﬁebmahﬁ%eleswbsminthyﬂﬁﬁg) erh)C;lal lﬁy‘l(@tﬁ:hﬂlypﬁ I
selected fromnitro 0 Xy _an ano R13 is se| ect m hal o,
Eri hal ondb e e OISR Cors il rHBHC) S8V betst GBNe B 1 or i n
Vi vo h}tdrs%éﬁ%ﬁ&i@ ?&tﬁéroﬁﬂa‘%él@&éd ﬁoxﬁ'ﬂﬁﬁd‘ﬁﬂoﬂ{yﬁfo&%ﬁ(ﬂcﬁhé}ss of conpound is of
gefornul 1), Wherein: "Z is nitrogen; R5 are together

C(R6) =C( R R is selertqfrgns halg dribgemetdyl, ﬁ@l%ﬂllwst hydrogen or halo; Ais
phenyl en from hal o, cyano,
nitro, 39/05 g’héénag%%n%ﬂ&acépﬁggeghﬁet ﬁ;%%?gt%g&% %%?%ﬁnge% i trifluoronethyl,
nmet hoxy, -SMe, -SOwe, -SO2Me and, (vvhen nis 2) net hyI enedl oxy; r is 1 or

2, Yis A g??rx;er preferred class of compound is of the formula (1) wherein;

15 Z is nitrogen;
R* and R’ are together -C(R")=C(R%)-S-;
R%is halo;
R is hydrogen;
A is phenylene;
20 nis0,1lor2;
R'is independently selected from halo, cyano, nitro, hydroxy, methyl, flucromethyl,
K difluoromethyl, triflucromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
methylenedioxy;
ris1or2;
25 Y is -NR*R?,
R? and R? are independently selected from hydrogen, Ci4alky! [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, Ciaalkoxy, Cy4alkoxyCi4alkyl,
C;.4alkoxyC;.salkoxy, hydroxyCialkoxy, Ci4alkyl, amino(C;4)alkyl {optionally substituted
30 on nitrogen by 1 or 2 groups selected from Cy.4alkyl, hydroxy(Ci4)alkyl, dihydroxy(C,.¢)alkyl,
-CO,C1.4alkyl, aryl and aryl(Ci.q)alkyl], Coualkenyl, Csscycloalkyl (optionally substituted by
-C(0YOC}.42lkyl), 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives
thereof, halo(Cj.4)alkyl, dihalo(Cy.4)alkyl, trihalo(Cy.4)alkyl, hydroxy(Ci4)alkyl,



R3 is selected fromhydrogen, C _4alkyl [optionally substituted by3J[ NS zﬁ[]ﬁ‘

Rs groups], 20 -CORs and -SRs (wherein b is 0, 1 or 2); Rsis
i ndependently sel ected from hydrogen, hydroxy, C _4al koxy,
Cl. 4al koxyOvo4ablsai, Cl-4al koxyCl-4al koxy, hydroxyCl_4alpeqoposfaszdal kyl ,
am no(Cl. 4)al kyl [optionally substituted on nitrogen by 1 or 2 groups
sel ected from Cl- 4al kyl, hydroxy(d _4ual kyl, di hydroxy(CLl. 4)all cyl,

- CO2C1- algigy, aﬂt?ld bY | trgyl
(opti onal I y su E:T.Y-Pt dﬁLﬁ ((é?mﬁéﬂd’o%l%dmaﬁ%%%%@&g%cargzé%rr%%(grze}g cyclic
acetal s mpﬁnthwnyla(nmmaﬂmmte emwbm byekor ke swups)yasphained) al kyl

ai nyar oo P ik (VA A ot b REELPENES ) Ee s g0 ket on

car bon byhitnyt(C; Qaltuylt (whererthisngd is oftidhallystbstioptd anakbon byuls Rintted @dumly car bon

opt i ond #”%we&a?élﬁﬁ%&aw@gﬁm'fyﬁwrfolﬁ?ﬁ:%'aiwg 4>8$r§1§l@ yhgebeny | (G

4) al ky! gcﬁbﬁ}réngl ‘iﬂikb—tétfah?c%m% a %t‘é&ﬂﬁrﬁiaﬁﬂﬁﬂ gy yI aphedupy 1 or 2

nitro groups azol'yl pyrrolidinyl,

4- oxadi azol
pi per i dysubshiptaddbyll, ortzarqn@hytdmerr{ﬁqm pitrof I@tlw,@w}nm lydyoryrapt Ci. salkyl),

substi t uestgy Sbgpaih PR SRRl BN (uRRRE R SRR Y oy ana

Cl. 4al kyl()g,ﬁcyBHJa]AjdG(@HO(iNheV@l 034 0) 145 3}, aRCNORBARHORSMbis 04Per DY T azi nyl

pCi?,pg(r:yﬁ %?WY‘%(%CS aﬁﬁr‘bolﬂg b %F&D W%FF%V\Q(‘S&E& OI?%ngl nlbolrszz),

1 or 2), cﬁﬁkﬁsmg{e 4%1 @vﬁereiMQ@o elldiz% icHRH 5| SEODR’, ()
vvh ? 4al k | 0, 1
e G B RO LORRRERIGOIR » -&QID%@Z LS e )0%2%35(: | Sroctrs

C(O N 95 (0H %ﬁ@ﬁ%g R9R10 - CH2CH( NROR10) CO2R9" and
- CI—IZCI:C]E?}EBQ\‘RR %9-'[" % are i ndependent ly sel ected from

hydrogen-OHzE)@QR%,yl (opt| onally substituted by 1 or 2 R13), -C(=0 A Bu,

Co kel BB Gl SRS BLEOR TSk O SRR, Y, L

from hal Qubstifutdadlyarsin/f), -« @rA)EB4 AL Kaxkdyl, Q:&mﬁw(@h@dlﬁﬁqs&faﬁeﬁ?xl (bpticagitept abl e

salt or in vivo hydrol ysable ester thereof A further preferred class of
conpound skistitiediyyd qr SraneNpa sglaoted fieam aitig; hale, hydroxy sndgyaydn; R4 and R5 are

together - C{ Rp)s 5Ll caFrom hdlS tifadlAR, and C;Lalkoxy;

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
20
 Another preferred class of compound is of the formula (1) wherein:
Z is nitrogen;
R* and R® are together ~C(R)=C(R5)-S;
R® is hydrogen or halo;
25 R’ is hydrogen or halo;
A is phenylene;
nis 0,1 or2;
Rlis independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
30 methylenedioxy;
rislorz;
Y is-OR%



R7"is hydrogen; A is phenylene; 20 nis O, I or 2; Rl is independently

sel ected from hal o, cyano, nitro, hydroxy, nethyl, f1 uor onet hyl , LR AUG 2006
di fl uoronethyl, trifluoronethyl, methoxy, -SMe, - SC]VE, - SO2Me and, (when n
is 2) nethylenedioxy; rislor2; 25 Y is NR2R3; R2 and R3 are independently
sel ected fr ONPRYEMEEen, CL. 4al kyl [optionally substituted edncubsors2 RS
groups], -CORs and -SCbRs (wherein b is O, 1 or 2); R8 is independently

sel ected from H}/drogen hydr oxy, Cl -1 al4¥koxy, Cl. 4al koxyCl_4al kyI

Cl . 4al koxyd _4 iscsxlyctedrﬁmindm@ztﬁgem@h JaBisyy [opGbnaliy lsitsstituteddhyi Inr CQR° gﬂu)uplskyl
otionall ub e Ltrogen by 1 or 2 groups selected from
[CI E)4al kyl ; & df D#t‘g{ gﬁhgf% 1s |lt‘?§?gﬁoxy(>él 4) alkylg IOCOZCI 4al kyl, aryl

and aryl (Cl - 4) RF i@ih& elﬁgnlﬂﬁdel%@féﬁ eronGRrdroEys ?@bky Ic, Qﬂ]@é}dyoﬂﬁlailééxﬁl}ktlﬁlkylt ut ed

5- and 6- nenbered cyc i c acetal s and nono- and

by -C(O ml 4al k
di - met hyl G wﬁz wedleoxy,thydioa i «alkaky Couallajlamine(C:.dalksl [opigmally submijtted

bor anod Saullesthy 1 ELANK Hordd M‘k r"”ﬁ@y%‘é@‘ﬂ“% PSSR et

(opt  onal kgOgBhskal ﬂwbﬂdmlgfg-?hﬁﬂgllg%mkenrylghﬁf%c?aglkyb (pigmly siniong by

1£8Pyl OO DO kil S bR ED PR e el ang o SRt A AR oy 1 or
2 nitro gw&i)halo(cm)ﬁm'&ﬂm@@ﬂam{i uﬁm@c&bmﬂ hiyﬁfbk&(@@ Ilona' ly

substituted on carbon ni roup i azo
t et r azol yidibydyaxgd alaikyl, cw@%maawhﬂryl ptgfmallﬂgnbsutpw payarbomt k gmijlwr@f uryl,

oot ROl B8 Hheny PR C LR B BUBBYE AT 2 ik HABORBLRLERY | ophﬁ%'no,
gy4; IO)Iin grfuéygm Aalkmwh@rfexglﬁ?wm lopydnall psybetitaed oy barbdn et htﬂmtrp@rcmps)ng .
o Subic e eaherRin s pigmAly sybsporg Ssebtn P A SOURS ( O) b
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c i;iwlgﬁo‘fi“‘gﬁ? ey o e, B ) o0 NR9 R0
¥
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( opt i onal lpyrazinyl, piperazinyl, 4-methylpiperazino, C;.4alkylS(O)y- (wherem bis 0,1 or 2)
Ca.gcycloalkylS(O)y- (wherein bis 0, I or 2), arylS(O)y- (wherein bis 0, 1 or 2),
heterocyclylS(O),- (wherein b is 0, 1 or 2), benzylS(O)y- (wherein bis 0, 1 or 2),
C1.4alkylS(0)e(Cy.o)alkyl (wherein ¢ is 0, 1 or 2), -CH,CHWNR’R'HCOMRR!"), -CH,0R?,

20 RHR'N-, -COOR®, -CH,COOR? , -CONRIHRY, -CH,CH(CO,R*)OH, -
CH;CONR’RY, -CH,CH(NR’R'®)CO,R”" and
g ~CH,OCOR’;
| R’,R”,R'® and R'" are independently selected from hydrogen, Cyalkyl (optionally
substituted by 1 or 2 R¥), -C(=0)0'Bu, C, 4alkenyl, cyano(C.galkyl, phenyl (optionally
25 substituted by 1 or 2 groups selected from nitro, halo, hydroxy and cyano);
RY is selected from halo, trihalomethyl, and C,; 4alkoxy;

or a pharmaceutically acceptable salt or in vive hydrolysable ester thereof;

A further preferred class of compound is of the formula (1) wherein;
30 Z is nitrogen;
R* and R are together —C(R7)=C(R6)—S-;
R% is halo;
R’ is hydrogen;



substituted by 1 or 2 R13), -C(=0 O Bu, C24al kenyl, cyano(C|-4)aI%yL ﬂﬂ& .
phenyl (optionally substituted by 1 or 2 groups selected fromnit A Iuﬁ)
hydroxy and cyano); R13 is selected fromhalo, trihal onethyl, and

Cl 4al koxy; W0 030mssar naceuti cal ly acceptable salt or in vipcardpesii@gbysabl e
ester thereof. 20 Another preferred class of conpound is of the formula
(1) wherein: Zis nitrogen; R4 and RB3-are together-C(R7)=C(R6)-S-; d) R6
i s hydrogen oA idwHefiylerdy R7 is hydrogen or halo; A is phenylene; nis 0,1
or 2; RL is independently selected fromhal o, cyano, nitro, hydroxy,

met hyl , quor%H%Ehyl di fluoromethyl, trifluoromethyl, nethoxy, -SMe,
-SOve, - SO2Me,. @Rd, (V\/nennls 2) 30 rrethylenedloxy ris 1 or2; Yis -0OR3;
31 AUG 2006 03/ 074531 PCT1GBO3/ 00875 -44- -3 is selected from hydr ogen,
Cl_4al cyl [opYumHﬁR? ;substituted by 1 or 2 Rs groups], -CORs and-SCbRB

(wherei.n b is I ndependent |y sel ected fron1hydrogen,
hydroxy, o 48 i?i‘%&"ge{zld%gs@ym 4al kyl, Cl4al koxyd _4al koxy,

hydr oxyCi 4al’ knm,selsétecaﬁhhxjma@m@%ﬁauy%h@dum&dli 1 ORfedrbipsE UDOR? sdded 5 on
ni trogen hy grou sel ected fron1C14aIkyI hydroxy(Cl _4)al kyl,

di hydr oxyPel. fzﬁ)halrmyblso P4al kyl, aryl and aryl (Cl.4)al kyl ], C2,4al kenyl ,
C3 . 7cycl oal kyk t |
cvel oo gt Cabpanl) s subnbi sty O Bl bl S,

6- member ed cyclic at

hal o( O _£y-sdlkl) aminki(Balk)elkgi [opticmklkydubstitutithen nifrCendyal dr@ygroups selected from

hyd h Cl- | I

(opt i o Gyt horycha it BVt & Sat ot o s O Y eny

]gopt : (() gih]zﬂcyﬂubﬁh]k\;\hbmE(Ch@ﬁ%dhﬂxly})@pndimﬂismntlﬁil:eﬂl ﬁyf(@)&ﬂ‘.msﬂcyl),lméﬁ'@bl i ng X O
ur erein fur ally substitu arbon or

2 nitro &re 5&%5 cye ﬁFf'éﬂwdcaﬂoﬂﬁyaﬁ? p?tboﬁ AL MR ‘ggb‘gim%‘nal ly Y

Subst ! L ERRIA0, SRRy, g AlihARHCOYRT cya%o@h DB R i@y

tetrazol yl, azol rrol i dinyl, plperldy , tetrahydrofuryl,

t et rahyd usuiqsgtmndwm cad_x:@hml pe? mﬂqmm)hﬂmylr(anmnaﬂr s:bﬁtethtyd poeabemiy 1 ophenyl

(opti Olgalzlnytro groups), morpholino, furyl(Cy.s)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitto groups), thienyl(Cy4)alkyl (wherein thienyl is optionally substituted on carbon

!"‘L

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
20 Ciqalkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C;4alkylS(O)- (wherein bis 0, 1 or
2), CageycloalkylS(O)y- {(wherein bis 0, 1 or 2), arylS(O),- (whereinbis 0, 1 or 2),
heterocyclylS(O)y- (wherein bis 0, 1 or 2 -CH,CHNR’R)CONR R!™), -CH,0R’, .
®RIRIN-, -COOR’, ~-CH,COOR’ , -C(ONR*)(R'®), -CH,CH(CO;R)OH, - —
CH,CONR’RY, -CH,CHNNR’RHCO,R? and -CH,OCOR?,
25 R%, RY, R and R'® are independently selected from hydrogen, C.4alkyl (optionally
substituted by 1 or 2 hydroxy groups), Cz.4alkenyl, and phenyl (optionally substituted by 1 or
2 groups selected from nitro, halo, hydroxy and cyano);

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

30 A further preferred class of compound is of the formula (1) wherein;
Z is nitrogen,;
R* and R® are together -S-CR®=CRMH-;
R® is halo;



15 substituted by 1 or 2 groups selected fromnitro, halo, cyano, hydroxy
and C_4al kyl), pyrazinyl, piperazinyl, 4-methylpiperazino, 31 AUG 2006
Cl. 4al ky1S( O b- (vvherei nbis 0, 1or 2), C34cycloalkylS(Ob- (wherein b
is 0, 1 or %‘)0 | S(O) b- (wherein b is 0, 1 or 2), heterocyclyl S(O) b-
(wherein b ?)”07 Pbr 2), benzyl S(Ob- (wherein b is 0, 1PET/GBY3/00875

Cl- 4al 1cyl S(O) (Ci1.4)allcyl (whereincis O, 1 or 2),

- CH2CH( NR9R1) NR9' R1'), -CH20R9, 20 "(6R9)(R10)N- - COOR9, - CH2COOR9
-C(ONR9) (R1® ,ishy@Hg@H(CozRQ)O—l - C~H2~C~ONROR10, - CH2CH( NROR10) CO2R9'
and ( -CH2 s [39 R9. , RLO and R10 are independently selected from
hydr ogen, d. aii Inyfﬂy{eB%tionally substituted by 1 or 2 R13), -C(=0 O Bu,

C2- 4al kenyl , ayaoo( Cl-4)al kyl, phenyl (optionally 25 substituted by 1 or 2
groups selected fromnitro, halo, hydroxy and cyano); R13 is selected from
hal o, tri hal or‘iﬁhyl , and Cl1_4al koxy; or a pharmaceutically acceptable salt
or in v§vo hye&rgl)@fa@e ester thereof; A further preferred class of
conmpound i s of the rmula (1) vvhereln 30 Zis nitrogen; R4 and R5 are

t oget her-C(R?)kﬁs(IRG;@enor(Ba&allql hal o; R7 is hydrogen; 31 AUG 2006 WO

03/ 074531 PCTI GBCB 0 R2R3; 5
R2 is hydrogef 6% Sﬁf’%@“ﬂllﬁsﬁpg‘%@@}' é@f@ﬂfe?%inobz REQWT]] 'Féﬁ iBhal |y
substltutmLRByWﬂer@ﬁb&(RachQups] -CORs and - SCbR8 (wherein b is 0, 1 or

2); Rs is inde endentl%3 sel ected from hydrogen, hydroxy, C_4al koxy
a - 4al koxyGi . |1ﬂ<191icpen 1ty sleeiad fromrhycspden. IRk iaplbpxy, SnediorySuelddt ¢ ut ed

°Qd¥‘lfx§"€gé?4 | R0 B0 Ronapug St udiclly 13 Sioms seected fom. |
)c? lo;qgc } Clgallqlahmw[f;MMM,@lmdaadym%u)a@qpt—caﬁml}wh plmwl andtaeﬂClny N "
- er.e a Oz A I - et
derivat i viwzlc) éan?enylhg? 78(?}?{[%[12 a]f%fl tﬁnﬁlatﬁcf F&%@kaﬁﬁgﬁ - 18 6- Y
hydr oxy ( Gherbeatdaytlic dbtaladnd nmﬁﬁ;lagd)dalﬂemm degiyives BkAbA hity(C, . fatkyy|
(optional by o (Crpalkyl, hydroxy(Craalkyl, dihydroxy(Cyealkyl, cyano(Csaalkyl, furyl (optionally
15 substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or

2 nitro groups), morpholino, furyl(C;4)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitro groups), thienyl(Cj.4)alkyl (wherein thienyl is optionally substituted on carbon
by 1 or 2 nitro groups), 1,2,4-0xadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
pyridy), tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl,
20 phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and
Cy.salkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C.4alkylS(O)~ (wherein bis0, 1 or
( 2), Ca.¢cycloalkylS(O)y~ (wherein bis @, 1 or 2), arylS(O)y- (whereinbis 0, 1 or2),
heterocyclylS(O)y- (wherein bis 0, 1 or 2 -CHCHNR’R')COMNRY RIY), -CH,0R®,
RHRN-, -COOR’, -CH,COOR’ , -CONR’*)R '), -CH,CH(CO,R*)OH,
25 ~CH,CONR’R', -CH,CHINR’R'®)CO,R” and -CH,OCOR’;
R%, R”, R" and R' are independenily selected from hydrogen, C1.4alkyl (optionally
substituted by 1 or 2 hydroxy groups), C,4alkenyl, and phenyl (optionally substituted by 1 or
2 groups selected from nitro, halo, hydroxy and cyano);
or a pharmaceutically acceptable salt or in vive hydrolysable esier thereof.
30
| In a further preferred aspect of the invention is provided a compound of the formula
(1A):



substituted on carbon by 1 or 2 nitro groups), thienyl (optionally .
substituted on carbon by 1 or 15 2 nitro groups), norpholino, 31 Aub 2006
furyl (Cl4)al kyl (wherein furyl is optionally substituted on carbon by 1 or
2 nitro grov@Pey07433hi enyl (Cl-4)al kyl (wherein thienyl is eprigBsidsys ‘
substituted on carbon by 1 or 2 nitro groups), 1,2, 4-oxadiazolyl,
tetrazolyl, imdazolyl, pyrrolidinyl 4piperidyl, pyridyl, tetrahydrofuryl,
t et rahydr opyranyl, 1-oxoRtetrahydrothi op)q anyl, tetrahydrothienyl, phenyl
(optionally substituted by B 2 ups 'selected fromnitro, halo, cyano,
hydroxy and 20 Cl-4al kyl), pyragi , @ tazi nyl, 4-nmethyl pi perazino,

Cl. 4al kyl S(O b- (wherein_bAs™N, 1 qN—~Z 3~pcycl oai kyl S(O) % (wherein b
is 0, 1 or 2), aryl1S(0 bE° (wheHein #ii g R, heterocycl yl S(O) b-
(wherein b is 0, 1 or 2 -CH2CH(NRR10O) C 0'), -CH2OR9, (RO)(RION-,
-COCRS, -CH2000R9 , -C(ON(R9) (RI0), (@-QCH(COZRQ) OH, - CH2CONRI9R1O0,

- CH2CH( NROR10) CO2R9"' and- CH2OCOR9; 25 , RO, 0 and Rt'are independently
sel ect ed fronvhsreindgeRH; C1. 4al kyl (optionally substituted by 1 or 2

hydr oxy groupsd | kenvl , « a0dsp /| (PRIAC |y.substituted by 1 or 2
groups sel ec@ﬁ%@nﬁ%@%ﬁr %%,)"ﬁ%yc?%ye@h@'%?n%); or a pharmaceutically
accept &bl e saRtishydrogensirglonydr ol ysabl e ester thereof. 30 A further

preferred cl . of conpound is of the fornula (1) wherein; Z is nitrogen;
R4 and R5 ar ﬁ’é@&@fﬂ%ﬁﬂ(’!gﬁ@v\) =C(R 7) : R6 is halo; 31 AUG 2006 WD

03/ 074531 PCTA hfBR75 -46- R7 is hydrogen; A is phenylene; nisO ris 1;
5 Yis -NRZR3; i's hydrogen or O 4alkyl; R3 is selected from Cl4al kyl
[optional ly sulsdkiot®ed by 1 or 2 Rs groups], -CORs and - SCbRs (wherein by

G - anl Koxy, OB ayeBs R TAERRarkbnt 135 GAAF i AR RBAST nuEBR R ot 1y
subst ilf utlifidommethiyt, taftyenonmythyl, mathdygiSMep sSSQMdE,e80gde fnd) (whelnid ) kyl |

hydr oxy( Cl 4f a%ft |, di hydroxy(Cl-4)al kyl, -CQ2Cl -4al kyl, phenyl and
aryl (O - 2gylep %lx,y’ C2. 4al kenyl, C3-7cycloal kyl (optionally substituted by

- QO OQ - aal kylg-NIFR>andRE;
R? is hydrogen or Cy.4alkyl;
R? is selected from C; 4alkyl [optionally substituted by 1 or 2 R® groups], -COR® and
15 -SOyR® (wherein bis 0, 1 or 2); -
R%is independently selected from hydrogen, hydroxy, Ci4alkoxy, C;.4alkoxyCy.4alkyl,

Ci-qalkyl, amino(C1.4)alkyl [optionally substituted on nitrogen by 1 or 2 groups selected from
Ci-qalkyl, hydroxy(Cig)alkyl, dihydroxy(Ci)alkyl, -CO,C;4alkyl, phenyl and aryl(C;.
salkyl], Cyalkenyl, Cscycloalkyl (optionally substituted by -C(O)OC;4alkyl), 5- and 6-

20 membered cyclic acetals and mono- and di-méthiy] derivatives thereof, halo(C;_galkyl, (\,.,}
trihalo(Ci.s)alkyl, hydroxy(C;.4)alkyl, dihydroxy(Ci.¢)alkyl, cyano(Ci.4)alkyl, furyl (optionally
substituted on carbon by 1 or 2 nitro groups), thienyl {optionally substiiuted on carbon by 1 or
2 nitro groups), morpholino, furyl(Ci.s)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitro groups), thienyl(C;.4}alky! (wherein thienyl is optionally substituted on carbon

25 by 1 or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyi,
pyridyl, tetrabydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl,
phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, cyano, hydroxy and
Ci-4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, C,.4alkylS(O)- (Whereinbis0, 1 or
2), Ca.scycloalkylS(O)s- (wherein bis 0, 1 or 2), arylS(O),- (whereinbis 0, 1 or 2),

30 heterocyclylS(Q)y- (wherein bis 0, 1 or2 -CH,CHNR’R'YCOMNRYR!Y), -CH,0R?,



menbered cyclic acetals and nono- and di-nethyl derivatives thereof,

hal o(Cl . 4)al kyl, trihalo(GC -4)alkyl, hydroxy(d _4)al kyl,

di hydroxy(Cl -4)al kyl, cyano(Cl-4)al kyl, furyl (optionally 15 substi tdut 866 A6
car bon by | or 2 nitro groups), thi enyl (optionally substituted on carbon
by 1 or %‘%é:’? 7?{i‘?ups), nmor pholino, furyl (Cl-4)al cyl (wherein furyl is
optionally s § ed on carbon by 1 or 2 nitro groups) PCT/GB03/00875

thi enyl (Cl - 4) al kyl (vvherel n thienyl is opt i onal | y substituted on carbon by

1 or 2 nitro ggoups 4 oxa azo t azo g dazol yl,
pyrrolidi H%I)(R gipel Fb @%(Ira& % d{(cpéiﬁ QHydr opyr anyl |
1- oxo-t et CHMYONR! Pltmoo_@g @%RQEI gﬂcptdﬂzg@dlig 20 phenyl (optionally

substituted by 1 or grou S sel eCted fromnitro, halo, cyano, hydroxy and

Cl . 4al kyl), pyRa® mgkl andi R3¢ erezindepkydentiyweicatet fiopehyamigan, C;GALAAbMicHSHO) b-

ary s o bl b2l gogpl it i Pt dutedinlefl <o,
or 2 - OB Clok NI EEONRArR 10, hydrGh2aRyanolR9) (R10) N-, - - CH2CO0RY

-0( O N(R9) (RL0) . - O2CH( OCPRO) Ol 25 - CHROONRORIO), CHZCH( NR9R10) C02RY!
and- CI-lZOCE’RBP amacewaﬂy aqqma!awlmw WH‘P @W&P@b’@ﬁ&é“rﬂwﬁy%el ected from

hydr ogen, I I dr oxy groups),
C2- 4al kenyl m%réﬁwgg%%&gg?@y st i tut %ﬂl%ﬂlw%féﬁ% groups sel ected

fromnitro, haZ:sCH,ydr oxy and cyano); or a pharmaceutically acceptable salt

or in vivo hydgp bIe e er t hes.enl,? I her preferred aspect of
t he |nvent|ondﬁi “%‘3% 'r?lf}gd“gh%? 5@8% R "(1A): 31 AUG 2006 WO

03/ 074531 PCTIEE@B&%BK@:%@;{- RAOY NNHI:::la (Rl)n R5 H (1A
\MQerean|s R4 an RS aretogether S—C(R6) =C(R7) - -C(R7)=C(R) - S-;
5 R6 i s hydrog®nis ?loﬁ’é Wiog®: i s hydrogen or halo; Ais phenyl ene;

A 18 heteroarylene;

nis0,lor?2;

R! is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
15 diflucromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
methylenedioxy;
rislor2;
Y is -NRR? or -OR?:
R*and R® are independently selected from hydrogen, C4alkyl [optionally substituted
20 by 1 or 2 R® groups], Cy.scycloalkyl (optionally substituted with 1 or 2 hydroxy groups),
phenyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl,
(i thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl, 1,3,4-triazolyl, tetrazolyl,
_. pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, pytimidyl,
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 —SO,R® (wherein bis 0, 1 or 2);
R® is independently selected from hydrogen, hydroxy, Cysalkoxy, Cy.4alkoxyCi.4alkyl,
C14alkoxyCisalkoxy, hydroxyCi.qalkoxy, Ci4alkyl, amino(Ci.q)alkyl [optionally substituted
30 on nitrogen by 1 or 2 groups selected from Ci4alkyl, hydroxy(C,.g)alkyl, dihydroxy(C).4)alkyl,
-CO,C;.4alkyl, aryl and aryl(C,.4)alkyl], Cz4alkenyl, Csscycloalkyl (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(C;_4)alkyl, trihalo(C;.4)alkyl, hydroxy(C;.s)alkyl,



nisO,1lor2; i Rl is independently selected fromhal o, cyano, nitro, .
hydr oxy, nethyl, fluoronmethyl, 10 difluoronethyl, trifl uoronethyl, :HEIAHMW
-SMe, -SOWe, -SO2Me and, (when n is 2) nethylenedioxy; Yis -WR3 or OR ;
R2 is hydrogensemssCl. 4al kyl; R3 is selected from d . 4al kyler[Qpibgnal |y
substituted by 1 or 2 Rs groups], -CORs and 15 -SbRs (wherein b i1s 0, 1
or 2); Rs is independently selected fg@am hydrogen, hydroxy, Cl.aal koxy,

Cl4al koxai%drg@(@y dgquygﬁggﬁymlg{&mg%%lgét@llfg?’dé{;{:i)‘ﬁmygwl y substituted on

nitrogen by 1 or roups ected fr , hydroxy(Cl-4)ai kyl,
di hydr oxG{-@kyB Q)ok (hereimbR (. Aadrid)| Ca-cepietoalkyl QM- dwhdrgiab is 0.4) a2y | ],

-4al k | nal kyl ' I bst,i d - gl kyl), 5-
and 6 20045108 CfesGh BRI orpbRbLBRB O Sinetel E Rt Sh TR
0y gl O AL NP CL o) T T Y1 oL omAl Ly - bubst i { ut ed on

i - :
gar %on b§HaC R éRnlﬁ}/gQ@‘%leﬁbsggﬁ%i’@%w{l @Hp#@bﬁif@?&@lﬁut ed on ciar bon

1 . . . \ . ,
y 1 or -c?(om%ﬁg}z%ﬂégfdﬂ(d@li%ﬁ, '-%hcdm&%ﬁ  QorroniNgR %@g@%a_f uryl is

optionally Su ted on carbon 1 or 2 nitro groups),
t hi enyl (CH@F@Rkyl (wherein thienyl is optionally substituted on carbon 25

by 1 or 2 nitgo,8rguwps) o1, 2.4 oxadi azol vl et.razol Il dazol yl |

pyrrolidinyl ,ﬁlepé_gi oay%ml %lﬁ?’?dﬁg‘?n?‘e’it t igﬁt%fré l}’ly%o,gerk’/g'ﬁag%g‘?é%ﬁ%yl ,

;ug)s(?léﬁfc)ed gd?igfgﬁxggomggg%?ﬁg fr?ﬁ?ﬂmegbggg?%lhyg;?%%ﬁﬁwoxy and

a _aafRy19E0N) B Saggikenyh cyamoGraalicyl, Daemi {onsiorally shbssifuted byd of 28888 5( O) b-

(wher ei nsékcleﬁfﬂ)m{kﬁ@,fhalo?hydréﬁr-ﬁﬁ)égdnﬁﬁbkw S(O b- (wherein bis 0, 1 or 2);

5 e ok o ek S s R b7t

0, 1 or 2 - CH , ,

" aricr ooy o e il ey R o T TE R R R R o

R9' , RI1Orimgd oftidiallpsubstitnide pe natbort byl aicd sibstédokents indephydntigeaiected from

Cl. 4al.Lryl i onal substituted by 1 or dr ox r.oups C2. 4al kenyl ,

and pl]léné’fo(’ 8%?”0?&5{"%/"9”1?@5&?% ety °ﬁy13pd8’5‘ °@F8§&gn§§%&@%d from ni %/ro,

hal o, hYG%ﬂbiMIﬁﬁdstﬁM@dlﬁv) tiwoQidjaderid BRHERGFUD-CHL-DY 186G @blicacs@l Whaéni N Vi vo
a

hydrol ysabl e_ester thereof. A further preferred class of conmpound is of
the .for ngmeﬁpr(ogggh ahfhehydiggens of the -O-CH,-O- group may be replaced by a methyl;

R is selected from halo, trihalomethyl, and Cy_salkoxy;

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

20
A preferred class of compound is of the formula (1) wherein;
Zis CH; .
R* and R® are together -S-CRH=CR")~; - )
RS is halo or hydrogen;
25 R’ is halo or hydrogen;
A is phenylene;
nislor2;
R is independently selected from hydrogen, halo, cyano, nitro, hydroxy, fluoromethyl,
difluoromethyl, trifluoromethyl, Ci.4alkoxy and and R!is of the formula A’ or A'’;



Zis CH R4 and RS are together -S-C(R6)=C(RS)- or -C(R7)=C(R6)-5-; 10 R6
is halo or hydrogen; R7 is halo or hydrogen; A is heteroaryl ene; 31 AUG 2006
ni sO,lor2; R is independently selected fromhal o, cyano, nitro, hydroxy,
met hyl, fluoronethyl, 15 difluoronethyl, trifluoronethyl, nethoxy, -SM,
_SOVe, - SCOKROHKASS (when n is 2) methylenedioxy; r is | RSA/GBO3OSTE _Njft"
or -OR, R2 and R3 are independently sel ected from hydrogen, Cl.4al cyl
[optional |y substituted 20 by 1 or 238 groups], C3.7cycl oal kyl
(optional“l'zjelég)qbstltut ed with 1 or 2 hydroxy gr oups), phenyl, morpholino,
mor phol i nyl, ();il no, piperidyl, pyridyl, pyranyl, pyrrolyl, imdazolyl,
C thiazolyl, | t hi adi azol yl, pi perazi nyl, isothiazolidinyl,
1,3,4-tetazol %%@%zol yl, pyrrolidinyl, thionorpholino, pyrrolinyl,
honopi per azi nyl koxapi peridinyl, pyrimdyl, pyrazinyl, pyridazinyl,

pyrazolyl, pyra 28| | nyl, (Aysoxazol y(tHzeH(gm@}gjcgm (AD- oxopyrrol i dyl, 4- 25
oxothlazolldyl furyl, thienyl, oxazoly 1, 3, 4- oxadi azol yl, and

1,2, 4- oxa’diemwo ortlep isthyld? 8t hansih s éﬁ’;/? prpw@sddb@ttheam@ma%muawr%ﬁw

1, 1-di ox g,g%: %% LR8 (wherein b is 0, 1 or 2);
Rs s in epe ﬁ@‘t‘g{é % apert 8 g?’g ydroxy, C1.4al koxy,
Cl- 4al koxyd . 4&I1kgt|2, C14al koxyCI 4a| koxy, hydroxyd _4al koxy, Cl. 4al kyl

am no(ClL. 4) aI mj onBM substituted 30 on nitrogen by 1 or 2 groups
sel ect ed from roxy(Ci. 4) al kyl, dihydroxy(dy)alkyl,

- CORCL. 4al kyl R a#/R® @8 shdepankdédly. sél)sétbd(ﬂbﬂmhy@% &ﬂhyc&&y{d C;-4alkyl (optionally
C3. 7eycl oal kyl (optional | y substituted O) CC1. 4al kyl), 5- and
“menber edbsEivred by hered lwdsowmao%a@mda%@awh%m pre@éwﬂtpav BipEs they e eof |

31 ALG 2000 NS SN %@%ﬁ@é@f‘aﬁ%%%w%ﬂ gl L o,

cyano( Cl.hjlakk glonpsavedet et when tlltaeet e Ghydidoyy @Ioupbahdagyd:e; marsylbsntuents on the

Cl . 4al kyl SCO b: (wh 0, 1 O b- (wherein b
s o0 B sishabod UEARE o b airatefficfbont R gictitonle) 00 (ISCGy b
(wherein tﬁﬂﬁc&oﬁethjﬂcﬂbo@l,,Clhﬁnﬂ){é@ét@lﬁd bf Moep &P grdn & @rzﬁadelltlﬁt whdn there

Ct _4al kyl S(O.g(CL. 4) al kyl (V\/nerelnc is 0, 1 or

CH2 CH( NRIFELHR CBONpighey 5 Jot subgtisionds o @W@Ri@}’?@l’ @éomyl—s%ﬁzbtmnb

is0,10r2);

{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 nifro groups), morpholino, furyl(C4)alkyl (wherein furyl is optionally substituted on carbon
by 1 or 2 nitro groups), thienyl(Ci.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, tetrahydrot}ﬁopyranyl, tetrahydrothienyl, morpholino,

N

20 pyridyl, phenyl (optionally substituted by 1 or 2 groups selected from nitro, halo, ¢cyano,
hydroxy and C,_4alkyl), pyraziuyl, piperazinyl, 4-methylpiperazino, C,.4alkyl, Cy4aikenyl,
cyclo(Ca.g)alkyl, Cy.4alkoxy, cyano(Cy.4)alkyl, amino(Cy4)alkyl (optionally substituted on
nitrogen by 1 or 2 groups selected from hydrogen, Cialkyl, hydroxy, hydroxy(Ci-4)alkyl,
dihydroxy(Ci4)alkyl, aryl and aryl{C;.4)alkyl), C1.4alkylS(0)(Ci4)alkyl (whereincis 0, I or

25 2), -CH,CH(CORINRR', -CH,0R?, ®)(R'")N-, -COOR?, ~CH,;COOR’ , ~
CH,CONR’RY, and -CH,CH;CHNR’R'%COR’;

[wherein R’ and R' are independently selected from hydrogen, Cialkyl (optionally
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are.
pot substitnents on the same carbon), Cs.scycloalkyl (optionally substituted by 1 or 2 hydroxy



-C(ONR9) (R1), -CH2CH(CO2R9)OH, -CH2CONROR10, - CH2CH( NROR10) COZRO' 3&}& )
CH2OCOR9; R9, R9', R10 and R10' are independently selected from hydr3 g 1006

Cl. 4al kyl (optionally substituted by 1 or 2 R13), C3.7cycl oal kyl

(optional | y ¥@QB¥e7#i34t ed by 1 or 2 hydroxy groups), 10 - Cee®DdaoBibsrs

C2. 4al kenyl , cyano(d _4)al kyl, phenyl (optionally substituted by 1 or 2

groups selected fromnitro, halo, hydssxy and cyano); or RO and R10

t oget her g&mﬁ% privadedl thdt MBS the M2 ﬁ%ﬂr&}hﬂgto@p@ heftatecafol Qtbstimbieté 6 thB3mend R

together with the nitrogen to whic are attached, forma 4-

6. merber oA kY, CHREO(G AN ShepA (DHEAly SRS Icar 2Hs FlsEy 1 or
2 substityents i H% q@'@%‘iﬂg@%ﬁﬁ@%aeﬁaﬁﬁ%e r@égykhsydroxy car boxy, hal o,

nitro, cyano, car KoXx Ing"nmay be optionally
substituted onwhesinRl} Baelatted fromahsalkyxy; ﬁzm(@u@mlmubmmmommwancbyac et al

opl acen B uith e, e GutbahoRbai of sy LA RS RRtRH  and
Cl - 4al kOXMOrphblnﬁ) ﬁhﬂ(@{%ﬂ@ﬂ (vﬁlﬁakéxﬁ’ﬁﬁﬁQE@tﬁbﬂ& sSBdtiuted oﬂ 6hr156n 1y drsty/sabl e

ester thereof. preferred class of conpound is of the formula (1)

wher ei n: SPupsy, @prlm)alﬂml (Rhewgircthiegplds prijonslycuivgipated ﬂvyarbonhxd Gt IHEP 0 or

hydrogen 71 > Qﬁgg mﬁ]gﬂ “%ﬁ’b ; RLis
[ ndepende%‘%? 6{ e-g)t?égﬁ(fg?lg (ﬁ%gen alpirr cy noFﬁ pté drro Y,
fl uor onet hgthhydr@wfahylotﬂmaivdmj&hopyrmyl‘ tanuahyﬁmhllmym,, plﬁiylwﬂmxliy sabditgedbiRl i s of
the for1 Cj‘—if f\ 9 L‘J%ﬂz?l%ﬁg % 0745%\%}1 %},1?803]3810875 -.5‘3- (CH2) p
{5” % 80 ?SAEF °°t8ié8ﬂ PO PR e PYaeings BPEREnY: i s o,
1 2 or 3cmm@13(e)d@c1gyauaﬂ (vitegath d@rh, tibaR))i 4@ hydroxy gr oup i's not a ()
substituent on 9t 4 Ng carbon adjacent to the ring oxyge
R”and R™ can together with tlie nitrogen to which they are attached fonn 4-to 6-
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;.
15 jalkylamino, N,N-(Ci.4)2alkylamino, carbonyl, sulfo, C;.salkoxy, heterocyclyl, Ci4alkanoyl,
and C142lky1S(0){(Ci4)alkyl (wherein fis 0, 1 or 2)]};
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof;
with the proviso that the compound of formula (1) is not:

i) 2,3-dichloro-5 -(N—{ 1-[N-(1,1-dimethylethoxy)carbonylamino]indan-2-

20 yl}carbamoyl)-4H-thieno[3,2-b]pyrrole;
i) 5-[N-(1-aminoindan-2-yl)carbamoyl]-2,3-dichloro-4 H-thieno[3,2-b]pyrrole
iii) 5-[N-(l-acetamidoindan—z-yl)carbamoyl]-2,3-Idichlo1'o-4H-thieno[3 ,2-blpyrrole (,- )
iv) 2,3-dichloro-5-{ N-[1-(methanesulphonamido)indan-2-ylJcarbamoyl }-4H- e
thieno{3,2-b]pyrrole
25 V) 2,3-dichloro-5-{ N-[1-(methylamino)indan-2-yljcarbamoyl } -4 H-thieno[3,2-
b]pyrrole;
vi) 2,3-dichloro-5-{ N-[1-(methylacetamido)indan-2-yl]carbamoyl }-4H-thieno[3,2-
blpyrrole;
vii)  2,3-dichloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-4H-thieno[3,2-b]pymole;
30 viii)  2,3-dichloro-5-[N-(6-fluoro-1-hydroxyindan-2-yl)carbamoyl-4H-thieno{3,2-
bipyrrole;

ix)  2,3-dichloro-5-[N-(1-methoxyindan-2-yl)carbamoyl-4H-thieno[3,2-b]pyrrole



rirslor2; 5 Y is -NRRR3 or -OR3; R2 and R3 are independently selected from
hydr ogen, hydroxy, Cl-4al kyl (optionally ¢ substituted by 1 or 2 ?Y(AUQW]E
gr.oups provided that when there are 2 hydroxy groups they are not
substituents on the sanme carbon), C5-7cycloal kyl(optionally substituted
with 1 or 2WHBH B groups provided that when there are BPCHGBOIMNISgr oUPS
they are not substituents on the 10 sane carbon), cyano(Cl4)al kyl,
f 1 uor onet hyl car bonyl , difl uoronethyl caiZeonyl, tifluoronethylcarbonyl,
Cl - aal kyl [suBsti t @BetichbyroB-[dk(1ZiyRexyl R fs-tethplrdmhpbihZhd)cavmoyli-HBr e  are 2
Rs groups they are neot[ Bftituents on the sane carbon)], -COWand - SChRs
(wherein b is O, E“&Q%] pm&rei n Rs is independently selected from
hydr ogen, hydroxy, furyl (optionally 15 substituted on carbon by 1 or 2
nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro
groups), nor pHewihesprefered classod permpeimdy iggbfasmplaf Ly Whersie: opt i onal |y
substitqited omy ;g on by | or 2 nitro groups), thienyl (Cl4)al kyl (wherein
thienyl” is optional'ly substituted on carbon by 1 or 2 nitro groups),
1, 2, 4- oxadi az®*ywhd R et taptley+CRNECEBHSHy| , pyrrolidinyl, piperidyl,
t et r ahydr of ur é{} theft r ahydropyranyl, tetrahydrothiopyranyl,
t et r ahydr ot hi ényi “*%Br phol i no, 20 pyridyl, phenyl (optionally substituted
by 1 or 2 growdssseiteehed fromnitro, halo, cyano, hydroxy and Cl4al kyl),
pyrazi nyl, piperazinyl, 4-methylpiperazino, Cl4al kyl, C24al kenyl,
cycl o( C3_0al kyt is penylespk oxy, cyano(Cl4)al kyl, ami no(Cl4)al kyl (optionally
substijgited on i %}Q.ogen by 1 or 2 groups selected from hydrogen, Cl4al kyl,
hydr oxy, hlydroxy?I 14) al kyl, di hydroxy(Cil4)allcyl, aryl and
aryl ( Cl. Bdb independ@ily 4elddtsdliBirOhydradet) bdld, aytio, hydrexye iCnsatkyil <C,Qalkdxyomd 25 2)
- CH2CH( C02 N( - CH20R9, (R9) (R10)N-, -COOR9, -CH2000R9 , -
mzmmﬂg@%&%&@f%mmwm; [wherein RO and R0 are
i ndepende-n-(d:Mz)§el ected from hydrogen, Cl4al kyl (optionally substituted by
1 or 2 hydroxylsqﬁa FS provi ded that when there are 2 hydroxy groups they
are. not substltuent’s on the sanme carbon), C5-7cycloal kyl (optionally
substituted byQ 2 hydroxy 31 AUG 2006 WO 03/074531 PCT/ GB03/ 00875 -51-
groups provided hatORken there are 2 hydr oxy groups they are not
substituents on Che sa car bon), fé%b o(Cl1. 4) al kyl, phenyl
(optionally substitut eg?%)y 1 or ZCIQJ]‘{%{ ps @%g?é}g)@gr omnitro, halo,
hydr oxy awitbrdiy a i) ol @ i€31,.14 2 bkY hndsib & tor 2;uiredddathREB: hydwixg peiup iRiBai S
sel ect from C1.4al koxy, furyl (optionally substituted on carbon by 1 5
or 2 nffr%gﬁﬂ%b%f)t,%eﬁns Hypn ?été‘gé‘FWg%@?’i tuted on carbon by 1 or 2
nitro groups) ris1or2;
Y is -NR?R® or -OR%;
R* and R® are independently selected from hydrogen, Cy_4alkyl (optionaily substituted
by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are not
20 substituents on the same carbon), Cs.7cycloalkyl (optionally substituted with 1 or 2 hydroxy
groups provided that when there are 2 hydroxy groups they are not substituents on the same
carbon), cyano{C)alkyl, flucromethylcarbonyl, difluoromethylcarbonyl,
'u:iﬂuoromethylcarbonyl, 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)], -COR® and —-SO,R® (wherein b
25 is 0,1 or2);
{wherein R? is independently selected from hydrogen, hydroxy, furyl (optionally
substituted on carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or
2 nitro groups), morpholine, furyl(Cy.4)alkyl (wherein furyl is optionally substituted on carbon

by 1 or 2 nitro groups), thienyl(Ci)alkyl (wherein thieny! is optionally substituted on carbon



nor pholino, furyl (G -4)alkyl (wherein furyl is optionally substity gﬁ%f]ﬁ
carbon by 1 or 2 nitro groups), thienyl (d a)alkyl (wherein thi enyI
optionally substi tuted on carbon by 1 or 2 nitro groups),

1, 2, 4- oxadi %2831t et r azol yl , im dazolyl, pyrrolidinyl, porpssosehs

tet rahydrof uryl, tet rahydropyrany] , tet rahydrot hi opyr anyl ,

t et rahydr ot hi enyI phenyl (optionally3¥ubstituted by 10 1 or 2 groups

sel ect edby i on? nittorzoquphial 2,4- -cxydiramlyl nigdazokyy, imiddzalyl; gyatakidingl, pipprididi ny|

T e N T AR g

to 6- nesigaRekdb ﬂ@rl@ﬁi’u@si&[@t&ﬂlﬁdﬁlm&oﬂﬂh @fhﬂb'l’b&dﬁﬂ?ﬁﬁd@ﬁkﬁ@l)on carbon by 1
or 2 substi tuents sel ected from oxo, ro%wcar box alo, nitro,

ni t r oso, PEGEHAY, PipgERphif{o «alkyh Gwaﬂwxhlcyc 044 |%wlh@cy, cyano(Cr4)alkyl,

cita oIBR8 Ay Dt

phar mac e Gi-kailgil hydmey, dpdaky(€-galkyl, dibydroxyCiallayl chrgl apd atyll(&Ja)alﬁcdD, Qiher eof

5 5 ai ntBrS R oI R TR T B RO BUR S W an 2 20

yl } car ba@eR! YK C@Cﬂl"i%éréHm@GR? OlEH,CONR®RY, - CH,CH,CHNR’R'®)CO,R?;
5-[ N-(1-am noi ndan- 25 yl ) gar banoy| | 2. 3-di chl or 0- 4kt hi eng[ 3, 2- b]a[,l)yrrol e
iii) [wherein R andR are mdependentiy selected from hydrogen, C, 4alkyl (optionall

5-[ N | ﬁg‘m I D] pyr rol e
V) (lg gi?%%ﬁggrdg%r&? Q'EF&QXJ”%[E ﬂ; esul ég ﬁ%agh g%e@h?l n anh@%&&ggﬁg%
hi eno[ 3not-sybgiyenision ti@Samy carbon), Csacycloalkyl (optionally subsututed by lor? hydroxy (

: g dic h!gpoﬁlg %oéxh‘ét{ dhatIEh el &L Q%}&rn}gfé}oupsﬁgyca% DTl iboerbod He§ARL 3 2-

] pyrrol

3-di chbarbm)5ci4hﬂc{mbd (comto(y Jatietl hehd Ydptidadlly 2ulystihaat fyehay? greupstsélitehol 3, 2-

DY ohfis 53mo(wm@wanwdwﬂpeavqﬁawwﬂyR4++th. eno(3, 2- b] pyrrol &

]

0 vi iqi) wherein R is selected from salkoxy, furyl (o 2ptlona.'l.‘{y substituted on carbon by 1
3-dichl oro-5-[N-(6-fluoro-I-hydroxyindan- ) car banoyl - 44t hi éno[ 3, 2-

] pyr r ol €r2 pikp groups), thienyl (optlonally substltuted on carbon by 1 or 2 niiro groups),

i i AR b GBEA hi y o1 o 31

2, 3- di chlgmmps)SthiehiA(Qy-4fajigi (M}efeﬂn Que&yléhs bﬁiona]hystbsutalp& bhe@bytl hyclerdPaniny | | - 4H-
E QI) e\rllvﬁ [6? g}‘q).llbl) %—%l?xgduggﬁr? te azol ?yq &nj(r)lf p1%g rg))fi) 'flerilzéjaﬁyd: i, formila

20 tetrahydropyranyl, tet:rahydrothlopyranyl, tetrahydrothienyl, phenyl (optionally substituted by

I

t
2
b
2,
b
2
3
2,
b
2

1 or 2 groups selected from nitro, halo, cyano, hydroxy and C,.4alkyl), pyrazinyl, piperazinyl,
C1-4alkylS(0)4(C14)alkyl (wherein d is 0, 1 or 2)); and
R’ and R'? can together with the nitrogen to which they are attached form 4- to 6- e
membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents
25 selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-C.
salkylamino, N,N-(Ci4)alkylamino, carbonyl, sulfo, Ci4alkoxy, heterocyclyl, Cy.4alkanoyl,
and C,.4alkylS(O){(C;-4)alkyl (wherein fis 0, 1 or 2)]};
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof;
with the proviso that the compound of formula (1) is not:
30 i) 2—ch10ro-5-[N—(1—hydroxyindau-z-yl)carbamoyl~6H—thieno[2,3-b]pyrrolc;

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

of:



R4 and RS are together -CW=CCe)-S-; R6 is chloro; R7 is hydrogen; Ais
phenylene; 10 nis 1 or 2; RLis |ndependently sel ected from hydrzoogur 7006
hal o, nitro hydr oxy, CHI al kyl, Cl.4alkoxy and and Rt is of the formula A
or A": --e(O—I)xO(A) - CHZCH( OH) (CHZ) UCQZH (A') wherein Xis 0 or
1, pis 0 T)(P"Z’“E')‘W’S and s is 1 or 2; provided that the hYEFERSPY¥BuUp is
not a 15 substituent on the ring carbon adj acent to the ring oxygen; r is
1 or 2, Yis -NRZR3 or -OR3; R2 and R¥%are i ndependent |y sel ected from
hydr ogen,?2 Eﬂlchbzt%M[(l(R;%ﬁ)ﬂdmnme&ﬁ dlibrydrg-1Hoipden- %Wllﬂff\;@m@ 2gr oups

provi ded t vyg% b%p%g&]are 2 hydroxy groups they are not 20 substituents
on the sa Qr) cycl oal kyl (optionally substituted with 1 or 2

hydr oxy mmhbranqtaldﬂd 1t-{'[aﬁeth\g‘flexy)ﬁcb@t]emhlbﬁzzs-dm}dirmlﬂ-igdmemﬁ)-ﬂHey are not |

substitue ts Qn the carb cyano(Cl. 4) al kyl, fluoronethyl carbonyl,
di f | uor orfBERYE 4! ?-g%aIPP#aPP romet hyl carbonyl , O _4al kyl [substituted by
1or 2 :qua@lz@ﬁu{ BB OMIARS:- ﬁti&iyc%@r@l&nﬁlﬁé)es cﬁ‘ﬁﬁnc%r aﬂéﬁ%ﬂﬁnd}hﬁy are not
substituents on the same carbon)], - (wherein'b 25is 0, 1

or 2); {vﬁbydew-hﬂma@-ylhﬁéﬂbﬁﬂmm4lﬁyth@ebféé?t @ﬁm&l@ﬁcmﬁgéﬁ hydr oxy, furyl
ti I

(obt 1 onal ty e MR A FUGRE S R Por 1 el iendathbbty, |

furyl (g cﬂh}iﬂﬂk—)‘{Hlﬁmeﬂf ﬂﬂ-nﬂfﬂmeyd[&lz%]pmfdl@ﬁlahrbyxaaﬂ@st ituted on car bon by 1

Subst ¢ ut S YRER R T R sy G abA S RCHI DR S BE by 1 or

2 nit r@o%ggg[g)grb]%ygoléﬁgmgkﬁ@é yl, tetrazol yI I m dazol yl, pyrrolidinyl,
pi(peri dyl tetra rof uryl tetrahydro , tetrah drot hi o opyranyl ,

tetr ahydr%t{hlf’efr‘&l-l E/(%ﬁéﬁi%y&f(ebﬁlﬂimzt%dlhﬁé@:é rindanediylhy?.Stdighlom-4F-oups

o por asi oG ot S Ro kg 1Y OEY (G Sy ai eyl 0. | ol koxy

cyano( C _Xy{a1x3m)-1- [(2—carbamoylacety1)a.m1no]—2 3-dihydro-1H-inden-2-y1}-2,3-dichloro-4H-
thieno[3,2-b]pyrrol-5-carboxamide;

15 2,3-dichloro-N-{(1R,2R)-1-{{trifluoroacetyl)amino}-2,3-dihydro-1 H-inden-2-yl}-4H-
thieno[3,2-blpyrrole-5-carhoxamide;
2,3-dichloro-N-{(1§,25)-1-[(furan-2-ylcarbonyl)amino]-2,3-dihydro-1 H-inden-2-yl } -4 H-
fhieno[3,2-b]pyrrole-5-carboxamide;
2,3-dichloro-N-{ (15,25)-1-[(furan-3-ylcarbonyl)amino]-2,3-dihydro-1 H-inden-2-yl }-4 H-

20 thieno[3,2-b]pyrrole-5-carboxamide;
2,3-dichloro-N-{(15,25)-1-[(3-thienylcarbonyl)amino]-2,3-dihydro-1 H-inden-2-yl } -4 H-

( thieno[3,2-b]pyrrole-5-carboxamide;
" 2 3-dichloro-N-((1S,28)-1-{ [(5-nitrofurasi-2-yl)carbonyljamino }-2,3-dihydro-1#-inden-2-yl)-
4H—th1eno[3,2-b]pyrrole—5—carboxam1de;

25 2,3-dichloro-N-{(18,28)-1-[{pyridin-3-ylcarbonyl)amino]-2,3-dihydro-1H-inden-2-yl } -4 H-
thienof3,2-blpyrrole-5-carboxamide;

N-[(15,25)-1-(acryloylamino)-2,3-dihydro-1 H-inden-2-y1}-2,3-dichloro-4H-thieno[ 3,2~ !
bipyrrole-5-carboxamide;
2,3-dichloro-N-((185,28)-1-{ [(3-hydroxyphenyl)carbonyl]amino } -2,3-dihydro-1H-inden-2-y1)-

30 4H-thieno[3,2-b]pyrrole-5-carboxamide;

N-[(15,25)-1-(acetylamino)-2,3-dihydro-1 H-inden-2-yi}-2,3-dichlore-4H-thieno[3,2-

blpyrrole-5-carboxamide;



5 am no(G -4)al kyl (optionally substituted on nitrogen by 1 or 2 groups

sel ected from hydrogen, Cl.4al kyl, hydroxy, hydroxy(C -Qal kyl, 31 AUG 2006
di hydroxy(Cl -4)al kyl, aryl and aryl (Cl.4)alkyl), d _ )
4al cyl S(O) ,Vepamgdkyl (wherein c is 0, 1 or 2), -CH2CH GOZ2RBM/MNEFRYO0),
-CH20R9, (R9)(R10)N-, -COCRS and -CH2000R9 - CH2CONRsR10, - CH2CH2CH(NR

SR 0) COzR 9; [wherein R9 and R10 are-fpdependently sel ected from hydrogen,

Cldal kyl NCjomasp3t3-darbokYacetiPainirdollt SchilMral 1 Qindzn DYlT-28)dicH@bUASEL- Pr ovi ded t hat

when there are 2 hydroxy groups they are not substituents on the sane
car bon), ﬂwofﬁc%rklpmlﬁtca{b@mm@ﬁally substituted by 1 or 2 hydroxy groups

e sam BN AR AUARNLAR AR i Pl o

subst i tutlHdhlbgo[thbﬂperogs’-S)cmbomﬂﬁmt ed from ni tro haI o, hydr OoXy and cyano)

and Cl Rl 3; 15 3 is.selected from
342l Rods: d?%ﬁﬁﬁr#@t%itieﬁ&r%eemm@ﬁ%ﬁoeﬂ%ao}bgﬁrdlhy e
groups), gtyk)u;-ylmken(, 91%113)5 Siihigst ed on car bon by 1 or 2 nitro groups),
nmor phol i no, fury wherein fury optionally substituted on

car bon by 31d1@|10I2- G(lS lgt[ mn@)hﬂb@rwl]eaem}ér ihydrod Eriadan-2-W0-dHy| i s

opt i onal gn by 1 or nitro groups),

1,2, 4-oxa ?ngﬁ{ﬂp%lg?rcgf}gﬁﬁ#ﬁ i m dazol yI pyrrolidinyl, piperidyl,

tetr ahy d Qﬁfdm’hjdm-mwla 29)flaf{(dompyend F}&Amlnd))earbatmdmntomx&sgﬁhydw-lIH-inden-Z—

tetra en |onal I y substituted by 1 or 2 groups

sel ec gin‘ﬁﬁi{?[?’gpﬁﬂﬁ% 585% droxy and Cl. 4allcyl), pyrazinyl,

pi per aZI Q)Bl-dlchld%—ﬂ(mi.ﬁ(lcb{ft@@Ltﬂﬂi&bﬂﬁtéhylﬁaﬂﬁ@d]@drﬂorﬂl}la&&)-zh &hydto-1H- and RO and

R10 cantogether wtht enrtro%ento whi ch they are attachedform4- to 6-

nmenber edi %&YW@QBHQQ-PWP% cFr?iﬁOEﬁ@IdPsy substituted on carbon by 1 or 2
substi t ugnt “ﬁﬂﬁgﬁ[ﬂ tro, nitroso,
cyano, i ggc@%hrlt%éﬁﬁ §§§)’ s y% %%fﬂﬁ, %@?‘@‘%ﬁﬂ@?@% no, carbonyl,

sul f o, Clb}pgrablkéxqarbohmmelepcyclyl cl . 4a| kanoyl, and

pha?ﬁ‘lal G]S {(%%ﬁ g@@# %ﬁpéwgcgh%'ngylprﬁgasltpgpg%mﬁ% g%‘é‘?}zﬁlm gé é@e&z “Fhéreof ;

with thedmhmw-ﬂeﬂh&aﬁsm mmm&bx@hd%prnula (1) is not: 30 i)

2- chl or o- § %/dr oXYI ndan 2-yl) carbanoyl - 6Kt hi eno& - b]%%rrol e;
anot-her ﬁf 2R)-GERScabentd -Byfroxyprp@oyRyniog hpawilera i 2k AL on are
any one dgﬁo At PCT/ GB03/ 00875 54-

2, 3-di chl oro- I\-‘?E[ ? }é@ﬁé{ra% no) - 2, 3-di hydro-1H'i nden-2-yl]-4Hthi en

0[ 3, 2- b]2@yd1¢h¢¢rgd\5{(@QIZBb;kﬁﬁjyd@;cyacetyl)amno]-23 dihydro-1H-inden-2-yl}-4H-

2yl3) tji hlthcl’é %[31\5 Efp%rgole-@)carjbo&llﬁ E! hyl oxy) acet yl ] am no} - 2, 3-di hydr o- 1H-i nden- 2
2,3-dichloro-N-{(18,28)-1-{(methylsulfonyl)amino]-2,3-dihydro-1 H-inden-2-yi }-4H-
thieno[3,2-b]pyrrole-S-carboxamide; C)
2,3-dichloro-N-{(1S, 25)-1-[methyl(morpholin-4-ylacetyl)amino]}-2,3-dihydro-1H-inden-2- '
yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide;

25 N-{(1R,2R)-1-[(2-amino-2-oxoethy)amino]-2,3-dihydro-1H-inden-2-yl1}-2,3-dichloro-4H-
thieno{3,2-b]pyrrole-5-carboxamide;
N-(1R,2R)-1-[(tert-butoxycarbonylmethyl)amino]-2,3-dihydro- 1 H-inden-2-yl}-2,3-dichloro-
4H-thieno{3,2-b]pyrrole-5-carboxamide;
N-[(1R,2R)-1-(carboxymethylamino)-2,3-dihydro-1H-inden-2-yi]-2,3-dichloro-4H-thieno[3,2~

30 b]pyrmole-5-carboxamide;
N-(1R,2R)-1-[N-acetyl-N~(carboxymethyl)amino]-2,3-dihydro-14-inden-2-y1}-2,3-dichloro-
4H-thieno[3,2-b]pyrrole-5-carboxamide;



t Hi eno[ 3, 2-b] pyrrol e- 5 carboxanlide; 5 N ((1S,2S)-1-{

[ (3(R)-3-(tert-butoxycarbonyl am no) - 3- car banoyl pr opanoyl ] anl i no} -2, 3-1 AU§ 2006
di hydro- I H i nden-2-yl)-2, 3-di chl oro-4H-t hi eno[ 3, 2- b] pyrr ol e- 5- car boxani de;
2, 3-di chl oro- N—J (7I R, 2R) - 1- ({[ (4R) -2, 2-di net hyl - 5- oxo- 1, 3- di oxol an- 4-yl ] acet
yl }ami no) - 2, V42 03074531 PCT/GB03/00875

di hydro-I.Hinden-2-yl]-4Hthi eno[ 3, 2- b] pyrrol e-5-car boxam de;

2, 3-di chl oro- N-{ -56-

(1R, 2R) - IN{(iZ: 2R}t Infaxstyl (Bamino2Hgxaathyiddmine]32, BHdihydiodF- dem B gh-2 3 ichjore4H 10

t hi eno[ 3, 2-h]. | e- 5- car boxam de;

N-{ (1R, 2@'%%@%&&@’8%?3{3@{%%%%0] -2,3-di hydro-| Hinden-2-yl}-2,3-dichlo
ro-4H thy TR)2- - R Ry et ﬁrbﬂmgh' ; -2,3-dih _inden-2-y1}-2,3-

(IR 2R) - 1-? 2- ca)r bg\}n%?l:?acet y]iéglgm(no] -2, %%)g?a%?/%or]()z-’ 1H¥dr{(c)i~elgl{lg(-i‘§/11|%¥%,233- di chl or
0- 4H t hi detde4H-BigsplbblpsralenSisesbanimide; 15 :

2, 3-di chl - S - i I 1 -2, 3= di 5.0+ { nden-2-y
3 -att 1 A BNl Rt B8 Pl 4. bt -

2, 3- di chl indenrNyf{EH5hR812 B-Fipfrtoleb-cabykasagony! ) ami no] - 2, 3- di hydr o- 1H i nden-

2-yl}-4H_thi 2- | e- 5- ) lide;, 2, 3-dichl -N-
(1%, 55) - 2 PRPErE LB Ao DAL R b eSSl 20
t hi eno[ 3, ZriltkRdide0! e- 5- car boxam de; 2, 3-di chl oro- N-{

(1S, 2S)-1- [}gB-t hi enyl car bonyl ) am no] - 2, 3- di hydro- 1Hi nden- 2-yl } - 4H
t hi eno[ 3, 2cpiey¥-{ OIR2B-1dimeibreamsctid)aming-28-dihyde-d HNndgm &y 59 thigno[ 2,3~
[ (5-ni s 2- .pbanyl ] am no) - 2, 3-di hydro- 1H-i nden-2-yl ) -

4filt hi réélgéjgﬁg&%ﬁﬁ%rb%”gﬁﬁg car boxam de; 25

2, 3- di chl B{ORIER){11(Se2Bgmibe)-L,pyiitiydiont I3 inden-arybleliyil pmnt Hithiend[ 23-H]phyale-5- 1H- i nde
n-2-yl}-4H- thieno[ 3, 2-b] pyrrol e-5-car boxam de;
N-[ (15, 285bex yl oyl ami no) - 2, 3-di hydr o- 1H i nden- 2-yl ] - 2, 3-di chl or 0- 4H-t hi

eno[ 3, 2- Himyfote ? : at[?%@fﬁb ropanoyl)amino}-2,3-dihydro-1H-inden-2-y1}-6H-
2,3-dichloro-N-((1S,25)-1-{[ (3-hydroxyphenyl)carbonyl ] am nof- 2, 3-di hydro-1H
-i nden- 2- thiepol2ZopInyralerppbpsugdds] pyr r ol e- 5- car boxani de;

L Sl Atk DS D B AN L

- 55- blpyrrole-5-carboxamide; _ _ _ _

S 2P NSl NSRS 2 >0 o
1H-inden-2-yl)-2-chloro-6H-thieno{2,3-b]pyrrole-5-carboxamide;
N-{(15,28)-1-[(2-(tert-butoxycarbonylamino)acetylamino]-2,3-dihydro-1 H-inden-2-yl }-2-

20 chloro-6H-thieno[2,3-b]pyrrole-5-carboxamide;
N-{(1R,2R)-1-[2-carbamoylacetyl}amino]-2,3-dihydro-1H-inden-2-yl }-2-chloro-6H-

(; thieno[2,3,b]pyrrole-5-carboxamide; -
N-{(1R,2R)-1-[2-(tert-butoxycarbonyl)acetylamino]-2,3-dihydro-1 H-inden-2-yl }-2-chloro-6 H-
thieno[2,3,b]pyrrole-5-carboxamide;

25 2-chloro-N-((1R,2R)-1-{[3-hydroxy-2-Chydroxymethyl)propanoyl]amino}-2,3-dihydro-1H-
inden-2-yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide;
N-{(1R,2R)-1-[({3R)-3-amino-3-carbamoylpropanoyl)amino}-2,3-dihydro-1H-inden-2-yi }-2-
chloro-6H-thieno[2,3-blpyrrole-5-carboxamide;
N-{(1R,2R)-1-[(aminoacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-2-chloro-6 H-thieno[2,3-

30 b]pyrrole-5-carboxamide;
2-chloro-N-[(1R,2R)-1-({{(2-hydroxyethyl)(phenylmethyl)amino]acetyl} amino)-2,3-dihydro-
1H-inden-2-y1)-6H-thieno{2,3-b]pyrrole-5-carboxamide;



2, 3-dichloro-N-((1S,295)-1-f

[ (di met hyl ani no) car bonyl ] ami no}- 2, 3- di hydr o- 1H i nden- 2-yl ) - 5 1 AUG 1006
4H t hi eno[ 3, 2- b] pyrrol e-5-car boxanl i de; 5

2, 3- di chl orwwoms/i74333, 2S) - 1- {[ (4- net hyl pi per azi n- 1-yl ) car batgidmaneses - 2, 3- di h
ydro 1H i nden- 2-yl)-4H1thi eno[ 3, 2-b] pyrrol e-5-carboxam de;
2,3-dichloro-N((1S, 28)-1-{[ (et hyl anl 4510) car bonyl ] am no}- 2, 3-di hydro-1| Hi nd

en-2-vyl )-24d1'Hor6—|N—€(mH,[23)—2{Gi;cﬂ?lﬁdlﬁlﬁylﬁce@@)ﬁﬂm@mm}wdm 1H-inden-2-y1}-6H-
2, 3-di chl oro- N- ( # (prop-2-en-1-yl am no) car bonyl ] am no} - 2, 3-di hydr
0- 1H i nddpienel2 N’ RHriPles}-oatheaRESes. 2 b] pyrr ol e- 5- car boxam de:

2 3 gt R Aol e o 10 2 5

2, 3-di chlindeo-2NA}-6 A $hi2®)[2.3-H]praroheyd-earborainide; 3- di hydr o- | Hi nden-2-yl ] -4H-t hien

o[ 3, 2- -5 a 0

o T SRR BRE L SRR S Raotasrrl ot S B 20N ar o- 11t | nde
n-2-yl}- Z:hﬁgm_dﬂﬁ;ﬁlbﬂj[ps mu@meirsgﬁnﬁﬂepyrrol e- 5 car boxam de;

N (1R 2R) - 'é\hR ar boxy dr oxypr opano Lﬁrﬂn noj - 2, 3-di h dro 1H i nden
N T 25 iy Oh{ bR RN T LR Bk oo e pias Aridco- 1 H inden-

2, 3-di chlggﬂ) [t%lg%@%%%-#fgpe(@xgﬁ etyl)am noj - 2, 3-di hydro 1H i nden-2-yl }

-4H 20 thieno e- 5- car boxam de;

2, 3-di chIQGWMﬂINJ\{ (1B2R5) (1 [(1,3-dibydoxponyd st winindlaeiladiitn) ddeditydonden- 2- y|

4H - 3-d' chl oro- N-{ (1S,
}25) 1- f % #ﬁl@r e“ﬁfsza]g’ ‘3?{5 b%g &5 di hydr o- IH-|{§1den 2.yl N
} - 4H-t hi EM([IR,SR)Z 111 ppisC2- h)j(ﬁo)ﬁrptb@ylbmﬁﬂoihcteds&}anﬁﬁo)-z 3-d1hydro-1H-1nden—2—y1)—2— {

N-{ (1R, 2 - hy| 3-di hydro-1 Hind 1}-2, 3-di
(1R 2R by Sooxgel Iyl Jampol -2, 30l iydro-'H i nden-2-1} -2, 3-dre
N-(I'R ZR)NJr('l[‘((iJ@IIH_( wm@m@z?mam hﬁﬁﬂﬂ%OﬂH-ﬁmdén—dl ylcRotsanden- 2-yl

-2, 3-di chl or o- t hi eno[ 3, 2 pyrrol e-5-carboxanl i
(1R, 2Rienol2. 3 Hipymolans-carporamidss) - 2, 3- di hydr o- 1H- i nden 2-y1] -2, 3-di chl oro-4

gl ?g-ﬁ[ Fﬁ-ﬁg g{tar&li@%car B(ﬁ)ﬁfnptﬂ?wgﬁ% ?fgih y%roSII-(Ijmhden-Z(}r iAehioettt5 yl}-2,

N-[
H-t
N- (
3-di chl onmenq%tﬂjp)ermﬂﬂ-ﬂpﬁbmiapyda' ol e- 5- car boxam de; 3 } AUG 7006 WO
03/
N-{
, 3-

——

1R Ay SR b Rt Brmine) 2y A g3 2P 11 | nden- 2- y1) - 2

di chl qhigno(3,2 b]pyrrole-Sncarboxamde,
2-chloro-N-{( IR,ZR)—I -[(hydroxyacetylamino}-2,3-dihydro-1H-inden-2-yl }-6H-thieno[2,3-

20 b]pymole-5-carboxamide;
2,3-dichloro-N-{(1R,2R)-1-[(chloroacetyl)amino]-2,3~-dihydro-1 H-inden-2-yl }-4 H-thieno[3,2-
blpyrrole-5-carboxamide;
N-{(1R,2R)-1-[{(35)-3-amino-3-carboxypropanoyl)amino]-2,3-dihydro-1 H-inden-2-y1}-2,3-
dichloro-4H-thiena(3,2,b]pyrrole-5-carboxamide;

25 N-{(1R,2R)-1-[(2-carboxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl}-2,3-dichloro-4H-
thieno(3,2,b]pyrrole-5-carboxamide;
N-{(1R,2R)-1-[(2-carboxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl}-2-chloro-6 H-
thieno(3,2,b]pyrrole-5-carboxamide; '
N-{(1R,2R)-1-[((38)-3-amino-~3-carboxypropanoyl)amino]-2,3-dihydro- 1 H-inden-2-yl }-2-

30 chloro-6H-thieno(3,2,b]pyrrole-S-carboxamide;
2,3-dichloro-N-{(1R,2R)-1-[(methylsulfonyl)amino]-2,3-dihydro-1 H-inden-2-yl}-4H-
thieno(3,2-b]pyirole-5-carboxamide;

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



4H-t hi eno[ 3, 2- b] pyr ol e-5-carboxam de; N {

(IR 2R)-1-[ N- (car boxymet hyl ) - N- (hydr oxyacet yl ) am no] - 2, 3-di hydr o- | I-H Al 405
-yl}-2,3- dichloro-4Hthieno[ 3, 2-b] pyrrol e-5-carboxanlide; 5

2-chl oro- N [V§,1R, 2R32- 1- ({[(2S) - 5- oxot et rahydr of ur an- 2-yl ] car bonyl }anm no) -2, 3
-di hydr o- | HYR&EH4B1 y| |- 6H- t hi eno[ 2, 3- b] pyrr ol e- 5- car boxaRC@BI3/00875
2-chloro-N[ (1R 2R)-1-(fornyl am no) -2, 3-di hydr o- 1H-|nden 2-yl]-6Hthienof 2,
3-b] pyrrol e-5- carboxani de; -38-

2-chloro-N-{(1R 2R)-1-[ (et hoxyacetyl)am no] -2, 3-di hydro-| Hinden-2-yl }-6H
t

hi eno[ 2, 3- 10.b rrol e-5:carboxam de. C . .
N ( 1RF oR) - 1- (Elc%‘%‘f’raﬂsﬁ“r%?ﬁtﬁ‘i‘%‘?fﬁ}“ﬂy@‘%‘?fwfi’rﬁe&ecﬁlnf?\‘ﬂdf Obthg MIVEPRHORE® ¢ hi enof 2
, 3-b] pynob@y&m dgkar boxam de;
2-chl oro- N\ 1-[ (3- met hoxypr opanoyl ) am no] - 2, 3-di hydr o- 1H-i nden- 2-yl
T GH Cthi driblozod: {Kifﬁy%)rb[(w@ow%ﬂmmoaré 5-dileydro-1H-inden-2-y1)-6H-thieno[2.3

N-{(IR 2 %er“ iaeettyl)am no] - 2, 3-di hydr o- 1Hi nden- 2-yl } - 2- chl or o-
6H-t hi eno pyrrol e- 5 car boxam de;

31 i hyar A TORERRRE iSRS L A At 160 e B PR R R T 0L 2
N-{ (1S, 28}hidnd[3,2-b{fyeroke-Sesktaxy@iichony| am no) acet yl am no] - 2, 3-di hydro- 1H-i nde
n-2-yl}-2 20 chl oro-6Hthieno[ 2, 3-b] pyrrol e-5-car boxam de;

EF H}{ ( 1E 2RE; Sldl{:lﬂmimav-b(ak}mbgqatyﬁt)o)cm@ghmaaﬁf? didinydret Hdhdenden}-2ay| } - 2- chl or o-
t hi eng rol e- 5- car boxani de;
(1R 2R)- 1t f[lgﬂc)iﬁg,bfpg'ga{e& B’B’fﬁﬂ)acetyl am noj - 2, 3 d| hydro 1Hi nden-2-y1

}-2-chl or g- 6+ thlenJ;e MroleScarboxam

T Eht ol RACHHomR) L Bth KA Hpins S ARy MM PSR LRSS no) - 2, 3- di h
ydro-1 H i Iezsygrgox%gehl eno[ 2, 3- b] pyrrol e-5-carboxam de; N-{

(1R 2R) - 1-[ ((3R)- 3- am no- 3- car banoyl pr opanoyl ) ami no] - 2, 3-di hydro | H-i nden-2
-yl }-2- obhphamaidutidaily acskptalle silbyrangh wvshydoliakleresidethereot.

N-{(IR 2R)-1-[ (am noacetyl)am no] -2, 3-di hydro-1Hinden-2-yl}-2-chloro-6H1th
i eno[ 2,3- 30 b]pyrrol e-5-carboxam de;

2-chl ;)r o-N-[( 1Rg&t@r—aip|$:{ tﬁf((jtﬂc ﬁgﬁf%nyﬁb? Eﬁo(vmaegydga%ts &ylp}@aimg)d amqiguﬂlc} q
am no r I naen I en I’ r boxanni e,
31 AUG 1%0 9‘69 rvéaéﬁ/%’ ?@B@aﬁw& Feptablecsalt srrlﬂ in vivo ]h%o ysab?e sster thereof

which process (wherein A, Y, R}, R* R®, r and n are, unless otherwise specified, as defined in

formula (1)) comprises of:

a) reacting an acid of the formula (2):

4
R Z OH
( s ﬁ: ;o‘
20 @
or an activated derivative thereof; with an amine of formula (3):
Y
NH, (RMq
()
3

and thereafter if necessaty:
25 i) converting a compound of the formula (1) into another compound of the formula (1);

ii) removing any protecting groups;



2-chl oro- N-{ .
(1R 2R) - 1-[ (nor phol i n-4-yl acetyl ) am no] - 2, 3-di hydr o- 1Hi nden- 2- yI 3t Rl 2006
t hi eno[ 2, 3-b] pyrrol e-5-car boxani de;

2- chl or o- N-WOBYARY- 1- ({[ (2- hydroxyet hyl ) (et hyl ) am no] aqemﬁﬁogmsmp) 2, 3-di
hydro-1H inden-2-yl)-6Hthieno[2, 3-b] pyrrol e-5-carboxam de;

N ((1R 2R) - 1- (I 50,
[ bi s(2- hyigyrermyitk tha)@aaeﬁﬁ&aﬁy Q&c)ég B!G‘sél@&rzii vﬁo didiEableldstet.nden- 2- yl ) - 2

chl or o-6H-t hi eno rrol e-5-car boxam de;

2- chl or o- N((ﬁp@cﬁmm@nw:@dmnwrﬂmb@mcnyny@@ﬁélparéety| }am no) - 2, 3-di hyd

rZ?Cﬁ:_t)lr gdﬁ?( (%ﬁ%f'%i a§H- %{Hf%g}?g&ﬁlﬁha%f%@;a&ﬁesﬁ?‘%ﬁg{aﬁ%%ﬂe cof%cet yl }am no) - 2

, 3-di hyd rtagethbﬂnl the prﬂsﬂ:ﬁd.‘b o ayhﬁabﬁﬁohbh@m@gﬁnﬁsmmd peptide Souptindueagenisde;

N—((1R2 bIS hydr ox amn acety o-23d|hydroIH-|nde

NPSARCR SR s S e GRS MRS

N{(IR 2Barbémh&amaﬁao!ho1%ﬂ@m@3tme}1@mnﬂﬁaprgpf§c&b$m%me%bhfoad&me%ﬁmbh 2-chl or
H thieno[2, 3-b] pyrrol é car boxam d

0-6
N-[ (IR 2R éwyc(lolwrcyi qathodiipisia HERD) wns,lly)laﬁierme}se@e@f dpmﬂdart@uthas idnden- 2-yl }-
2-C

I\l:{?llol?{r gh?'!ﬁl_fm% Car b %g%érr%%l {ﬁﬁfrﬁr'ﬁ Ylgdrg m%wd&h ﬂylﬂ €hl or o- 6H-

t hi eno( 3 peskdcpyf ﬁbzise{nﬁﬂ&ﬂﬁﬂﬂamthyMne m-lsopropylethylamne pyndme, or

2-¢ch Lf’fé}og'% %ZE? ;%qams(gﬁ@ PR ATARE g e T A A S A oL e

2, 3-di Chhﬁlﬁe'ﬁiﬁ&ﬂﬁn&@nﬂe‘ hlemb}o%qaﬁ@tbxﬁz)eﬁmaﬁhy&oﬁrﬂah&dr 0- 1H i nden- 2- yt}
4H- t hi eno[ 3, 2- _b] pyrrol e- 5- car boxam de;

N-{(1R, 2 dpnth[lic\tmsylds-%cn@l@g RIS @Pﬁ@i’éﬁ’lﬂ)’ Saperfyrmed at a temperature in

3-di hydr lji—}h r}g - di chl oro-4H-t hi eno(3, 2, b] pynol e-5-car boxam de; 25
N{ (1R 2%} -%( carboxyacetyl)am noj - 2, 3-di hydro | Hi nden-2-yl }-2,3-dichlo
ro-4H thi enosﬁlﬂ)l&ﬂcﬁydwd)icﬁ}&mmvb@kﬁmﬂdmd Pélides, for example acid chlondes

1R 2 - hy 1H 2- - 2- chl H-
(1R, 29 L[ (G carboyacstyl ) am pol 2, 3,0 o b ncpp 1} chi -

(1R 2R) - Jeoﬁa?é&a wﬁnamdes)ls%veﬂ%wﬁmeaﬁwé glerteéy maybetediedipmt | nden- 2-y
| }-2- 30 chloro-6Hthieno(3,2,b]pyrrol e-5-carboxari d

- 2, 3: di chiptasencriof ¢ bae.zmgh a&tbqsnd@mbesiﬂbpmym@mmsnﬁf}bhzso@wm, mycdiras thope: i nden- 2-yl
}- Atk U NiGe0abd Sl RULEQL G SRR AR B plorcPRAURSESHbL SRk YarE 6P P! 201 ©

salt or an in vivo e 0es
-40 to 40°C.
20 A compounds of formula (2) where Z is CH may be prepared according to Scheme 1:
4 4
R CHO 1) N3CH2C02Mes R OMe
| MeON2/MeOH B o~
' | N 0 -/
RS " RS
(22) ii) xylene 2b)
1i0H
MeOH
)
Scheme 1

Compounds of formula (2a) ate commercially available or they are known compounds
or they are prepared by processes known in the art.
25 A compound of the formula (2) wherein X is nitrogen, can be prepared from a

compound of the formula (4):



31 AU6 2006 WD 03/074531 PCT/ GB03/00875 -58- In another aspect of the

i nvention, further preferred conpounds of the invention are any onej pmgwﬂﬂﬁ
2-chl oro-N-{ (1R, 2R) - 1- [ (hydr oxyacet yl am no] - 2, 3-di hydr o- 1H i nden- 2-yl } -
hieno[2,3- 5 b rrol e-5-carboxam de; N-{

(1R, 2R) - 1- [ (WO BHB12- oxoet hyl ) ani no] - 2, 3- di hydr o- 1H- i nde®c2/H03/00@753- di chl o
ro-4H thieno[ 3, 2-b] pyrrol e-5-car boxam de

2,3-dichloro-N-{(IR 2R)-1-[ (hydr oxyaceddyl ) am no] - 2, 3- di hydr o- 1H-i nden- 2-yl)
-4H thieno[ 3, 2-b] pyrrol e-5-carbogam de; 10

2,3-dichloro-N-[ (IR 2R)-1-(fornyl am N2 3-di hydro-1Hi nden-2-yl ] - 4H—th| en
0[3 2- bj pyrrol e-5-carboxam de; or a bha)rma@eutlcal | y acceptable salt or an
in vivo hydrol ysabl e ester thereof. her aspect of the present invention
provi des a process for preparing B%orrﬂfbund 15 of forrmula (1) or a
pharmaceutically acceptable salt or an |n vivo hydrol ysabl e ester thereof
whi ch process (wherein A Y, R, r and n are, unless otherw se

The t or mynges ontilife %QBW%%}‘% ﬁf%ﬁéﬂf)%ﬁlﬂ%%%%t[ Bl g U0 e
t Per eof ; ROCH osPOB1I] in@n ﬁfertfomalfﬂdﬂ salvemt)such a¥ didiRréfidthgna in § Bmpemnde tahgy afaf t er
if nece

25 d . of t th
compoung GRLET ST I ERYE 108 ApeRE R AFEEiaAg GEToRoI T 2 ebuBEs 31 ALG
2006 WD &%1&?@5@4(:1&&%% %%9@&359 with cyamde using a cyanide salt such as potassium

cyanide, in an inert organic solvent such as toluene, benzene or xylene, optionally in the

P

presence of a catalyst such as 18-crown-6 (for example see J. Heterocycl. Chem 2000, 37(1),
119-126) and finally hydrolysing the cyano group to a carboxy group, with for example, an

10 aqueous acid such as aqueous hydrogen chloride (for example see Chem. Pharm. Bull. 1986,
34(9), 3635-43).

Alternatively, a compound of the formula (2) wherein X is nitrogen may be formed by
reacting the compound of the formula (4} with (Cl3CCO);0 and Clz;CCO,H in the presence of
magnesium chloride using Cl;CCO,H as solvent, to form a compound of the formula (5):

R4

N
I Y—cal,
N
H

®

(, and then hydrolyising the compound of the formula (5), using, for example, agueous sodium

5
15 R

hydroxide, at a temperature range of ambient teniperé.ture to reflux (for example see J
Heterocyel. Chem. 1980, 17(2), 381-2).
20 The compound of formula (4) may be prepared from a compound of formula (6) and

(7) using conditions known for the Curtius rearrangement (Tetrahedron 1999, 55, 6167):

R N__O reo |l
L )&
R® i RS 1;11 O
(6) ™

The compounds of the formula (8) and (9):



iii) formng a pharmaceutically acceptable salt or in vivo hydrol ys:,;l I ﬁ E
ester. Specific reaction conditions for the above reaction are as IA %\%&”
Process a) Acids of formula (2) and amines of fornula (3) may be coupled
t oget her i nwbhsomassasence of a suitable coupling reagent. potadshafsksPepti de
coupling reagents 5 known in the art can be enployed as suitable coupling
reagents, or for exanple carbonyl diinigjazol e,

1- et hyl - 3- ( 3-di et hyl aF_rlg nopropyl ) carbodi -i m de hydrgchl oride (EDCl) and

di cycl ohexyl - carbodi i m NEE), optionally i theg]presence of a catal yst
such as 1- hydroxybenzotr Iazobe, di met hyl am nopy«J or
4-pyrrolidinopyridine, optgpally in the presen of 5' base for exanple
triethylamne, di-isogsopyl & hylam ne, pyridine, '\9‘3"9'

2, 6-di -al kyl -pyridines such @8l 2,6-1utidine oR§2, 6-'U™tert-butyl pyridine.
Sui tabl e solvents include dinethylacetam de, dichloronethane, benzene,
tetrahydrofuran and di met®I f ormanmi de. The coupl Mg reacti on may

conveni e . ' . -40 .o 40C.

St t abl o CaltoB S RS RinFobBHIER Mo (R ebbbertbh PALGE Rt 486CS,
chl or i desccurd spoardeanlyior mag bt idscedfwith aeddoorphe. pent af | uor ophenyl esters. The
reacti of these types . of c ou Wi th amnes i.s ] kno in the art,
f or ex%jrpl e t@wpﬁﬁ%ﬁﬁg@éwgﬁg@? #&&ﬁ)gma ?%E@??Eeél%fm V‘%ﬁ@%?"? & as those
descri bedr@fpau®R a RdHobdl o tUbindllh @05 (1€t , such as those described above.
The reaction may conveniently be perforned at a tenperature in the range of
-40 to 40C. 20 A conpoBhds %.ormﬂ a (2) wherB*Z is CH may be prepared
according to Schenme 1: i) N3CH2CO2Me, R4 Ove J McONa/ MeOH _ \ Ry
Rs HO (2a) ii) xylene, (2b) LIiOH MOH (2) henme | Conpounds of
formula (2a) are cor‘r’malJ_;1 ¥al |y avail abl e or thqgt(s r eNgH@wn conpounds  or
they are prepared by processes known in the art. 25 A conpound of the

formula (2) wherein X is @1 rogen, can be preparegqfroma conpound of the

formula (4): 31 AU6 2006 03/ 074531 PCT/ GB03/ 00875
wherein P’ is an amino protecting group such as butoxycarbonyl.

10 A carboxy group is introduced into the compound of the formula (10) or (11) by
reacting an alkyl lithium reagent such as n-butyl lithium, in an inert organic solvent such as
THF, at low temperature, for example in the range —10°C to ~78°C and then forming the
compound of the formula (8) or (9} as appropriate by either
a) reacting the resulting compound with carbon dioxide; or

15 b) by reacting with DMF in the temperature range of ~10°C to ambient temperature to
form the corresponding aldehyde and oxidizing the aldehyde to carboxy with standard

reagents to give the compound of the formula (8) or (9). _ k)
Compounds of the formula (10) and (11) may be prepared from a compound of the

formula (12) and (13):

0 R4

H4
| )YO
| RS
20 RS OH
(12) (12)

using conditions known for the Curtius reaction.



-60- RA CNO R5 N~ (4) by firstly converting the oxo group to chlorine

or bromine with a hal ogenating agent such as POCL3 or POBr3, in an §nietiG 2006
organi ¢ sol vent such as dichloronethane in a tenperature range of 5 anbient
tenperature tgQ, 53%{7 Jé)l( (for exanple see Nucleic Acid Chem 1991, 4, 24-6) ,
then displ acing H81chl orine or bronine group wi th cyani decusipogieog7cyani de
salt such as potassium cyanide, in an_inert organic solvent such as

t ol uene, benzene or xyl ene, optionally%n the presence of a catal yst such

as 18- crown- 6 {ompou @éaqfrﬁleéosﬂ@éaﬁm)mt( mweprmmwmq 119-126) and
finally hy o}{&ih @@aﬁ&éﬁ Sarll %‘ gén*?s déeblf%,'rsmmxﬁ e Gxanpl e,
queous

an 10 aqueou aC| e see Chem
Phann. Bdo&urrﬂ@&ﬁdate%a 3635-43). Al ternatlvel y, a corrpound of the formul a

ot mil a (4) Witk etrsBUGr 0oL CEROBBRATA oS ProCee 00 PRAgHL] um
chlori dg wkig @&n@&a@é&ﬁ& @ams% YrﬁtﬁéarttPorfeﬁﬂtﬁiﬂ@ ﬁﬁ%@ﬂ@guﬁfs ofﬂﬂsférﬁmwl a (5):
R4 > |/Cla 15 RS H and then hydrol yi'sing g onpound of the fornula

(5), using? qrél%@@hﬂp@pa@q@amdg@m herepmYRitasR dand Ritintg accempeyndtofifhe r ange
of anbie x (for exanple see J Heterocycl. Chem
1980, 17(%%@%?.ﬂltgé?%@ﬁog%%und of fornmula (4) may be prepared from a

U:»

conmpound of formula (6) a (7) using conditions known for the Curtius
rearrangenent (Tetrahedr 99, 55, 6167): 4 HO NOR4 ORSRSINO OH
(6) (7) The compounds o e formula (8) a 9)..-CHO
(' CHO
14) (15)

10 For example, when RS and R are both chloro a compound of the formula (14) or (15) may be
chlorinated with a chlorinating agent such as chlorine in the presence of aluminium chloride
or iron (II) chloride, in an inert organic chlorinated solvent such as dichloromethane or 1,2-
dichloroethane, followed by treatrent with an aqueous base, such as, aqueous sodium

hydroxide. The mono chlorinated compound can be formed in the same way.

15 Compounds of formula (2b) may also be prepared as iltustrated in Scheme 2:
CO R'
NHP! R&__NHP' R
— N
/e CHO /R NTCOFR
( : (10 (18) (1 7) {2b)
- Scheme 2

The conversion of compounds of formula (10) into éoihﬁoﬁﬁds of formula (16) may be carried
out by directed ortho lithiation reactions (J. Org. Chem, 2001, volume 66, 3662-3670), for

20 example with n-butyl lithium and (CHO)N(alkyl),. The protecting group P’ in compounds of
formula (10) must be suitable directing group for this reaction and may be for example —
COstBu. Reaction of compounds of formula (16) with LCH,CO,R where L is a leaving
group, and replacement of the protecting group P’ with an alternative P’ (for example —
COalkyl) according to standard processes, gives a compound of formula (17). This may be

25 cyclised using a base, for example potassium catbonate or sodium methoxide.



31 AUG 2006 WO 03/074531 PCT/ GB03/00875 -61- R4 NHP R4 Ol OH RS OH R5
"NHP- (8) (9) transforminto conpounds of the formula (6) and (7) 31 AUG 2008
respectively. This transformation either occurs spontaneously or nay Abe ;
i nduced w tWO&¥9H53dr base. 5 Conpounds of the formul a (8pcanghosbisraay be
prepared by introducing a carboxy group into a conpound of the formula
(10) or (11): A R4 NHP Il R5 R5 NgB (10) (11) wherein P is an am no
protecting gr CufpsiaiofBroilh (3 YWefe0 RYOR? akdcothrficdtiRIO)X W a a8 6r théy 4t r oduced
into the conpound of the fornula (10) or (11) by reacting an _alkyl lithium
reagent SuRWn empoupdiay they arenrensred; by pipressarknovwmin Hieiaet. %lmgﬁtsl%@n thes  THF,
at | ow tenper aF fi-s r Gl -1C to -78C and then formng
the conpoun 8% -ﬁgt@gaﬁ?%@g&eﬂg«?&?@?g%S@g%%eg%pri ate by either a)
reacting the resulting conpound with carbon dioxide; or 15 b) by reacting
with DMF in the tgnperature range of -10C to anbient tenperature to form
t he correspondi ng |al dehyde and oxi di zi ng the a)J deppyde to carboxy with
standard reagents tg ghve thé‘”SEUﬁﬂig\X'ﬁ'am_%f [brﬂgs)for la_(8) or (9). C)
Conpounds of R fa("(’)m) j.ﬂg (11) may & puEp LM a conpound of

R n

the formula (12) )'?32) 13): 0 R4 OHO RS 20,

NaN, / dimethylacetamide 1

E—

Hy/Pd
@ N

1
ethyl acetate ’ (X &

Scheme 3
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 Ris Hora suitable protecting group, one or both of R
10 and/or R? may be introduced by acylation, (for example reacting with acetoxyacetic acid and
1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride -EDAC), alkylation, reductive
alkylation, sulphonation or related processes, followed by O-deprotection when appropriate.
Alternatively, one or both of R! and/or R? may be obtained by modification of functionality in
groups previously thus introduced, by reduction, oxidation, hydrolysis (for example the {\)
15 conversion of an acetoxy group to a hydroxy group), nucleophilic displacement, amidation, or
a related process, or a combination of these processes, followed by O-deprotection when
appropriate. It will be appreciated that such modifications may include modifications which
convert one compound of the formula (1) into another compound of the formula (1).

NH, NR,R, Y

RO — RO " HO
O (R"), ﬁi@ﬂmn | O GON

@ (ta)



(12) (12) using conditions known for the Curtius reaction. 31 AUG 200 m@
03/ 074531 PCTI GB03/00875 -62- Conpounds of the fornula (12) and (133 ﬁ&ﬁz
prepared by oxidizing the corresponding al dehyde using standard oxi di zi ng
reagents such as potassi um nanganate or sodi um periodate. The al dehyde
precursor oWoPPHBound of the fornula (12) or (13) can beCpGBpawsd 5
usi ng standard techni ques known in the art. For exanple, many conpounds of
the formula (12) or (13) nmay be prepaided by introducing the appropriate R6
and R7 into a Animpoafifomoda (henayfatteitively Bedotained by appigiag dpprapiseate: 5 \ Zl
3 CHO (14) .(15) 10 For exanple en R6_and R7 are both chloro a
conpound cqjhﬁé fqrcsl?‘)rmm?rﬂ(hfap? gmRCYBgs c\r%ma& GhiogiorwaEes Shloppils (20) n

chlori naty,ign RO MHE,H A hiRSgeh Aot Witk ohd brltWE sxﬂfa%ﬁ%?&@cﬁ% gﬁlugg.n ni um chl ori de
or iron (IlI'l) chloride, 1n an inert organic chlorinat sol vent such as

di chl oronet hane or 1,2- dichloroethane, followed by treatnment with an
aqueous base, such as, aqueous sodiJum _hydroxide. The nono chl ori nated
conmpound can be forned in the §€ Conpounds of formula (2b) may

al so be prepared as illustrate -Lg Sc RePR RNHP :x:: ::' Rs N
CO2R ( (10) (16) (17) (2b) Sche 2 conversi on of conpounds of fornula
(10) into conpounds of formula (16) (D) be carried out by directed ortho

lithiatLon reactions (J. ) 2001, vol unme 66, 3662-3670 for 20
exanpl €5t TRt e Taibi ) PRSP R LRI AITROr DB %  oup P i n
conpoundsy@bared i%ﬂi”s\liﬁb(yjfgﬁctiﬁh%ﬁfsedl%cﬁﬁﬂ(%l@lﬂéeﬁ hefefRGd1ed) FoPéxQuplel Rhed RiisS

reacti on and may be for exanple - CO2tBu. Reaction of conpounds of formula

(1{6)' wi t iPYEAMBCOPR where L is a leaving group, and repl acenent of the
protecting group P with anyalternative P' (for exanple - CQal kyl)

according to standard procesgses, gives a conppund @f fornula (17). This may
be 25 cyclised using a bas¢/ anpl e po rUMmMkgar bonate or sodi um
met hoxi de. H,N R HN l R
P -
N
(3b) (3¢)

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

10 regioisomer according to Scheme 4 :-
O

: O O
N N N
| X NaNg, DMF ln,  HePd/C, EtOH ) N
Br e N - .y
= Step 1 3 _ Step 2 2 _

Fmoc-Cl, NaHCO, Step 3
(’ aq. dioxane

MsQ HQ " o
N N.. N
Xy MsCl, Et,N, DCM Xy  NaBH,, EtOH R
3 | F Step 5 " | Step 4 iy |
fmoc tmac &~ ep froo =

NaN,, DMF| Step 6

boc /bOC
4 HN
N, H,-Pd/C, EIOH N LN

z N\ 2(Boc) 'o 7 N\ Piperidine, DMF 7 =

l —_ N l > H,N |

2
H'il = Step 7 | Step 8 P
fmoc imoc

Scheme 4



31 AUG 2006 WD 03/074531 PCT/ GB03/ 00575 -63- Conpounds of formula (3& )
where Y is OR3 are commercially available or they are known conpoudnld&lfoit
they are prepared by processes known in the art. Wien Y is NRZR3, the

am nes of fWOMANHASII3) may be prepared accordi ng to Schemercdycidsois7d
triethylamne Ozt~ Y HOO THE O90() a (R)n (3a) NaN3 /

di net hyl acetamde 1 Hz/Pd (3) N3 A (B5)n ethyl acetate ()r 5 Schene 3

Conpounds  of Eféﬁ'ﬁ[‘iﬂﬁérf()ﬁﬁédcﬁaraecoﬁiﬁwﬁﬂﬁio%hﬂth@ﬁ?érit&*é'@)rpkokﬁQ‘Mk@é Eolkdown
conpounds or the re prepared bg{é)&;ﬁéésses known i'n the art. For exanple,
; ) 32

a
starting 19?534#{%‘%&7@136)&1@*@?@& Bt rfprmegiysiag stRadagd teptaiques sui t abl e
protecti Aok BURs oPNE OF both of R 10 and/or RZ maybe introduced by
acyl ati on, or exanple reacting with acetoxyacetic acid and
1- ( 3- di met hy| kwinbpampaciatedihatiie/bromapipiadinoms isemdry (Rlad1band dk) ediBAC) ,
al kyl ation, reductive alkylation, sulphonation or.,related processes,
fol l owed by O deprot@ction when appdopri ate.
R1 and/or RZ nmay be &afaingd by nodiyd ton of fu groups
previously thus g, ' ' [
exanpl e the 15 conv
nucl eophi | i ¢ di spl ace t .~ am dation, or S'@ , or a
combi ndti on of these gﬁ%@’esses, fol | one 15’€ O deprot ect i i‘3V\hen
appropri @k @envekted¥olthhe dafrePRRALE hatbrosli: Radkiof UE (3) BP tHefhdaal dBged®y | ncl ude
nmodi fications which convert one conpound of the formula (1) into another

conpound Sekemark Fhebraimepyridinonayicgm heprepared frpm thecoyrespopdipgpmingdiopmrbyA (R )n >
HO O A (Bhdrd einid 3 knotvh 4R £0 Ofhe pYRh iRy 393 LB b R0 RAQNA e 64- ()

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

an aceloxh gesup to a :

Q Q
N B R
| R | R I R
— N N/
10 (22a) {22b) (22c)

- The process described above and shown in Scheme 4 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

15 suitably functicnalised 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.

20 It will be appreciated that certain of the various ring substituents in the compounds of
the present invention, for example 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) into

25 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



Am'nes of fornul
processes descr
conpounds of for

two suitable _pro
fornula (3) ﬁe‘%’
suitably functio
is pyridine, Y

a (3) may alternatively be obtained by applying the

| bed for the preparation of conpounds of formula (3&} AUG 2006
mula (20) in which Wis NH2 or a nitrogen atomw th one or
tecting groups. Y IRL)n WO A ( (20) 5 Conpounds of the

@74531=1 "and wherein A is heteroaryl ene can REI/GBB@mIsed from
nal i sed cycl oal kyl fused heterocycles. For exanple, when A

YN H2N R HZN-R 14 +$6{3b) (3c) conpounds of fornula

(3b) and EBuyituents, @ngioapgﬂﬁsﬁtﬁmﬂnmgd}mi@ﬁ&r; fﬁgubs&%f:m% 'ﬁl;ﬁrﬂeagsbhna@é%_l éo

regl ol so r ccoraln 0 ene 0 .

o LY OV eRaof fondidts o7 e petescarty el s 18 misal e MR e o HO
O MC, EkahbleDiMrdshatdatidtiutibh BPacthdns hclude thelifitréduSh@Por2 oiled dsigc / Step

4 H fnoc NaN3, DMF Step

/boo /boc N3 N H, Pd/C, EtOH HN HN N N" (600) 20

6
Pi per i di n&ongspiratednityiq acig; the introppqtionof apaqyl group using, for example, an acyl halide

5

15

20

25

30

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
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
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
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

- A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or -butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choiée of prot'ectiné ~
group. Thus, for example, an acyl group such as an alkanoyl or alkexycarbonyl group 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. Altemnatively an acyl group such
as a -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
acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a
primaty amino group is, for example, a phthaloyl group which may be removed by treatment

with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.



fnmoo fnoc Schene 4 31 AUG 2006 WO 03/074531 PCT/0B03/00875 -65- St eg 1lis-
perforned on a conpound known in the literature (Jpn. Kokai Tokkyo KbHdb 2006
1995, 14. 1P 07070136). Steps 2, 3, 4, 5, 6, 7 and 8 are performed using
standard t e€@nd/easss known in the art. It will be apprecipgigBolfgis t he
bmmopyri ndi none i soners (21la, 21b and 21c) could OO a~-- Br RBrl1 \RBr 1
RNN 5 (21a) (21b) (21c) be convergred to the correspondi ng heterocylic
version of (3 ol ' herex . di nones
can be pr epar%%@?é?%%?‘%tﬁ%ﬁ%%?rquﬁén ?1?1)? 3‘/)}1 ndi non%npé%/:ragta%g{ayra ?llechni gues
known i nexamplesantalkandyh gropy siohdis aesid san( 22oyd groppifor exagipledrepzdyhonen i n the 1

literatu e [ 0cC Kk I, the art OO0 alR
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i mmedi ately follow ng the processes nentioned above, and as such are
i ncl udedfar gxanpde, by geament with an acid, for example an organic acid such as trifluoroacetic

M

acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladinm-on-carbon.
15 The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.
Certain intermediates in the preparation of a compound of the formula (1) are novel
and form another aspect of the invention.
As stated hereinbefore the compounds defined in the present invention possesses
20 glycogen phosphorylase inhibitory activity. This property may be assessed, for example, using
the procedure set out below.

Assay —
The activity of the compounds is determined by measuring the inhibitory effect of the

—
j——

compounds in the direction of glycogen synthesis, the conversion of glucose-1-phosphate into

25 glycogen with the release of inorganic phosphate, as described in EP O 846 464 A2. The
reactions were in 96well microplate format in a volume of 100pl. The change in optical
density due to inorganic phosphate formation was measured at 620nM in a Labsystems iEMS
Reader MF by the general method of (Nordlie R.C and Arion W.J, Methods of Enzymology,
1966, 619-625). The reaction is in 50mM HEPES (N-(2-Hydroxyethyl)piperazine-N'-(2-

30 ethanesulfonic acid);4~(2-Hydroxyethyl)piperazine-1-ethanesulfonic acid), 2.5mM MgCls,
2.25mM ethylene glycol-bis(b-aminoethyl ether) N,N,N', N'-tetraacetic acid, 100mM KCl,
2mM D-(+)-glucose pH7.2, containing 0.5mM dithiothreitol, the assay buffer solution, with



aspect of the invention. Such reactions may convert one conpound of the
formula (1) into 25 anot her conpound of the formula (1). Such reac ioﬂﬂb@ﬂg
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oxi dati on of uents. The reagents and reaction con&@CTIGHIFBEH such
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It will also be appreciated that in _sonme of the reactions nentioned herein
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Convent i dh998) PNAMSES, 1. 711H-81).0lhe Seadtyn B atoppeithiien3tmia evithahcaiditichlof SBdndar d
practi for illuystration see T. Geen, P tiv oups jn gani c
Syt held bl rayO e hon. $ el 7 48 B Gt h eskimm e Gt oups
such as amiphgte af @ LA AscoMiE hQX YAfter Sﬂﬁﬂnut@ﬁat%ﬁﬁeﬁ?éﬁt&&h@ﬁ&bﬁ@ﬁc)’ta@e group
in sonme of the reactions nentioned herein. A suitable protecting group for

an am no @Pumlikgpeaspiedo group is, for exanple, an acyl 20 group, for

exanpl e an al kanqyl.. gra suc e - al n up, for
exanple a net 8)%%‘8%%5’3#@5“1, 3‘??1%%@%?%%%%’1%3Pﬁ’%@%ﬁ%@@g? ic?rqg#) group, an
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group, for exampl e benzoyl. The deprotegtion, .conditjons, for e above
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Thus, f0rcoﬁ¢¥é&&§dicﬁnpré’cﬂct@&ﬁ6'inlﬂﬁi@ﬂ'@eﬁ%&r@a%ﬁ@ﬂbﬁijo%.anow or ai koxycar bonyl
group or an 25 aroyl group may be renoved for exanple, by hydrolysis with a

sui tabl e base #stivhy isalawatad kefollowsret al  hydr oxi de, for exanple |ithium or
o A< 1 bl B OO P B s b
hydr ochl dinllg jinhibitedDID6RE)) B10@hosphoric acid or trifluoroacetic acid and an
20 0OD620 = optical density at 620nM.
Typical ICsp values for compounds of the invention when tested in the above assay are
(" in the range 100uM to 1nM. .
The activity of the compounds is altematively determined by measuring the inhibitory

effect of the compounds on glycogen degradation, the production of glucose-1-phosphate from
25 glycogen is monitored by the multienzyme coupled assay, as described in EP 0 846 464 A2,
general method of Pesce et al ( Pesce, M A, Bodourian, S H, Harris, R C, and Nicholson, JF
(1977) Clinical Chemistry 23, 1171 - 1717). The reactions were in 384well microplate format
in a volume of 50ul, The change in fluorescence due to the conversion of the co-factor NAD
to NADH is measured at 340nM excitation, 465nm emission in a Tecan Ultra Multifonctional
30 Microplate Reader. The reaction is in 50mM HEPES, 3.5mM KH,PO4, 2.5mM MgCl,,
2.5mM ethylene glycol-bis(b-aminoethyl ether) N NN’ N'-tetraacetic acid, 100mM XCI, 8mM
D-(+)-glucose pH7.2, containing 0.5mM dithiothreitol, the assay buffer solution. Human
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exanpl 3 %F%aﬁqqﬁe‘?}?fé todiphibit hetengime 1 y The activity of the

conmpounds is srlﬁﬂuﬂﬁéd ﬂﬁllu{;vg .Ng the inhibitory effect of the
conmpounds in t ectlon 0 ycogen synthesis, the conversion of
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phosphat Ehjﬁﬁ Aﬁﬁ*{#pi&bi n EP 0 846 464 A2. The reactions were in 96wel |

m cropl at ol une of 100l. The change in optical
Typical ICsg values for compounds of the invention when tested in the above assay are

20 in the range 100M to 1nM. For example, Example 10 was found to have an ICsy of 4.5um.
The inhibitory activity of compounds was further tested in rat primary hepatocytes.

Rat hepatocytes were isolated by the collagenase perfusion technique, general method of (" )
Seglen (P.O. Seglen, Methods Cell Biology (1976) 13 29-83), Cells were cultured on Nunclon
six well culture plates in DMEM (Dulbeco's Modified Eagle's Medium) with high level of

25 glucose containing 10% foetal calf serum, NEAA (non essential amino acids), Glutamine,
penicillin /streptomycin ((100units/100ug)/ml) for 4 to 6 hours. The hepatocytes were then
cultured in the DMEM solution without foetal calf serum and with 10nM insulin and 10nM
dexamethasone. Experiments were initiated after 18-20 hours culture by washing the cells and
adding Krebs-Henseleit bicarbonate buffer containing 2.5mM CaCl, and 1% gelatin, The test

30 compound was added and 5 minutes later the cells were challenged with 25nM glucagon. The
Krebs-Henseleit solution was removed after 60 min incubation at 37°C , 95%0,/5%C0, and

the glucose concentration of the Krebs-Henseleit solution measured.
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determ ne an |1 CSo, a concentration predicted to inhibit the enzyne reaction
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mul ti enzynme coupl ed_assay, as described in EP O 846 464 A2, )
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium

carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
20 agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;
preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
( ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient withiﬁ the
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using
25 conventional coating agents and procedures well known in the art.

Compositions for oral use may be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid diluent, for exarmple, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with
water or an oil such as peanut oil, liquid paraffin, or olive oil.

Sb Aqueous suspensions generally contain the active ingredient in finely powdered form
together with one or more suspending agents, such as sodium catboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum -

tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation
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Bi ol ogy (1976 fS 29-83). Cells were cultured on Nunclon six well culture

plates in ispamiiblp pewdars ansiiranuled switalledorprrpagtioniof on adveeys gaspersian biof
20 the addition of water generally contain the active ingredient together with a dispersing or

wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned above. Additional ( -\)
excipients such as sweetening, flavouring and colouring agents, may also be present. =
The pharmaceutical compositions of the invention may also be in the form of
25 oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occutring gums such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
30 condensation products of the said partial esters with ethylene oxide such as polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and

preservative agents.
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obt ai ned con onal procedures usin onventi on phar maceut i cal
exci pi entgg eﬁﬁ)ﬁ{ ons, of hydrogazbonspgaycbe ??eé?ﬁfl‘i%’lqeﬁst‘é’ﬁ‘é@&nfﬁr or al

use may CﬁPsIn%cf‘bodfsﬁéns@é%éPér@d Hﬁg%fad@éﬁlgfe@ieﬁvr' ng, sweetening, flavouring
and/ or preservative agents. Sw t abl e pharrmaceutically acceptabl e excipients

for a #abl et fﬁmﬁmhmmMﬁwmﬁemﬂlmont@@mréfcfeﬁ@@ GhHapget3insuch as

| act ose, [

granul ati ﬁgﬂ%’]{é? g%&ﬁ&%‘%&feﬁéﬁ%}g{@n ﬁgﬁéog‘gﬁ{c%%%hg’t%%%%{)@%em c acid;
bi ndi ng ZBoag)enélgaxﬁ@mFrem%ﬂ)arch Iubr| cating agents such as nmagnesi um
Stearate, ste c acid_.or_talc reserv ents such as ethyl or
propyl p- hydr%ﬁ@‘ﬁ%&’fécm&ﬁ%g%ﬂﬁqpﬂﬁﬂsﬂﬁﬂ lge‘f‘é'@gﬂneagm‘?fgf’fﬁ‘m?‘&sré?0| d. Tabl et

fornul at | SrAGuITRKINER débspe R wil necQadBlvEey Héﬂéﬁdﬁé’u{ﬂidhé Nost #@tdd and the
disinte ratlon and t he subsequent absorption of the active ingredient
Wi t hi n28 hparticular route of administration. For example, aformulatmn intended for oral

administration to humans will generally contain, for example, from 0.5 mg to 2 g of active
( _ agent compounded with an appropriate and convenient amount of excipients which may. vary
—» from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will
generally contain about 1 mg to about 500 mg of an active ingredient. For further information
25 on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.
The compound of formula (1) will normally be administered to a warm-blooded
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal,
30 i.e. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However

the daily dose will vnecessalily be varied depending upon the host treated, the particular route



gastrointestinal tract, or to inprove their stability and/ or appearance, in
ei ther case, using 25 conventional coating agents and procedures well AWHomp
in the W Conpositions for oral use nay be in the formof hard gelatin ,
capsul es | VOBAHEUSIHhe active ingredient is mixed with arcrreytose id

di luent, for exanple, calciumcarbonate, calcium phosphate or kaolin, or
as soft gelatin capsules in which the7hactive ingredient is mxed with

wat er orofaaﬂnmﬁtuaﬁuﬁ,hnaﬂlemefermx of @d illndss ﬁﬁhgltrwdafxﬁmdingig tied dpﬁﬁmﬁ% | . I30
Agqueous suspensi.on ener y contain e active ingredient in finely
powder edsqs a%‘??d%f“%@’rm ¥ fhe BWE“%‘?“GWE‘ 1sdGaHS gy H@fg&’g%"rﬁag‘?ms uch as sodium
car boxy et hytieehiisitios 6f glyﬁgéﬂwoﬁlfﬂiogtl‘)ﬁsg 8Qivith) MENCaNAHRRY AP bdiphied Add Ose,

sodi um al gi nate, polyvinyl-pyrro ne, gum tragacanth and 'gum acaci a;
di sper si ¥odp berapponhapinyglen insaddition tathe isehigct bi the presenbingtentivat ¢ngor BLAUG 2006

WO 03/ 974531 | GB 8¢5 -71s produc f_an kyl.ene . oxi iLih fatty
201 ds. {100y Rdley SRR SR PR Fumef RO b IHENE BY KT el h e 2 o
et hyl enesigxitsiRoi, fdquér@iaborGBiRicdle adnhipahtion o kiealdividual bempanearpt the

hept adecaet hyl en_eoxe/cet anol , or condensation E)r oduct s of et hyl ene oxide

wi th par ¥Fesments Pardtancys [reabent Mupnbe &1 # §nglE RSt ofR separisdablels- Xich as

pol yoxy Lyl &G 1flfdaindat of AR ﬁfé}lﬁus &Eméﬂu@ﬁ@?’ﬁﬁ'ysﬁh'uﬁé‘the"f&ﬂﬁﬁﬁgsmﬁﬁ ethyl ene
oxi de with 'ong chain aliphatic alcohols, for" exanple

hept adeceaagasiessoidsrijasat anol , or condensati on products of ethyl ene oxide

W th rti ers,.deriv fromfatty acids and a hexitol such as

pol yogget h@# elﬁéh@g;%?’g@fﬂ%gﬁ%ﬁsbate, or condensation products of ethylene
oxi de w t h2pdntilialseathggtesdadludiagsulphonyliveid Joragample glibbnclamidet glipiddd)ydri des,
for exanple polyethylene sorbitan nonool eate. The aguepus suspensions 10
may al so conta&idr?rﬂﬂ%l@Pc%i’e_gulﬁwé%@?‘\%iﬂf‘@%?%%lﬁ’é {%”é‘%ﬂﬂ?’ or propyl

p- hydr oxybenzmafi@ seditising agettdatihing PPAR g 3BorRC@Etik GmplE phelita6éHe@ea | NG
agents, flavouring agents, and/or sweetening agents (Such as sucrose,
sacchari ne orrogigifazanalie) . O |y suspensi ons may be fornul ated by suspending
t he agtive n i i j is oil, olive oil,
ses arrggoi I 4gr§%e§%otﬁ%:su%? sgh%)gg?%lﬁggs%oﬁtg{rdéf&%# §ﬁﬂ8ﬁ5’%§ "iquid 15

par af fi n) . 5Tht&genis dgsignegine reslncethe stayrptibs of gonbairom dhetihtestiverfon gxagpdat such as
beeswax, hard ras_fi n or cetyl alcohol. Sweetening agents such as those
set out above,®™ @)t avouring agents may be added to provide a palatable
oral p_repa_rsyltA%ams dERNE R 16 RER R dolrPSatidhY ofiffoloRtic8 hfley@fciiat he addi tion of
an anti-oxidant such as ascorbic acid. Dispersible powders and granul es

sui tabl e fdp riepasisy pgsntsfor exemplpdBimminesise adissh; by 20 the addition of
wat er ,generg l}x?(ti-ﬁigg it ﬁm&aﬁﬁeﬂ?%ﬂcﬁﬁs GG SRR Sl tord stafinegll SPET SiNg or

wetting agent, s ng &gent and one or nore preservatives.” Suitable
di spersi ng orprmeisiaiingPPAR agonists (fibrates, eg gemfibrozil); bile acid sequestrants

(cholestyramine); cholestero! absorption inhibitors (plant stanols, synthetic ( )
inhibitors); bile acid absorption inhibitors (IBATI) and nicotinic acid and analogues
(niacin and slow release formulations);
25 9) Antihypertensive agents such as, {3 blockers (eg atenolol, inderal); ACE inhibitors {eg
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg
candesartan), o, antagonists and diuretic agents (eg. furosemide, benzthiazide);
10) Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor VIIa inhibitors);
30 antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (hepartin and Low

molecular weight analogues, hirudin) and warfarin; and



agents and suspending agents are exenplified by those already nent gqgﬁﬁ
above. Additional excipients such as sweetening, flavouring and cal ZH@
agents, may al so be present. The pharmaceutical conpositions of the
i nvention r%%al?so be in the formof 25 oil-in-water enul sions. The oily

b& O

phase may 39&5¢ abl e oil, such as olive oil or arachiBCHEBO300gE 5
mneral oil, such as for exanple |iqui paraffi n or a mxture of any of
these. Suitable emulsi fying agents nt for

anpl e, g
nat ur al | y- ot dyiiiAgaremaeryAgeHs, 88chps ﬁP‘é.‘é‘S’&ldo?l G"r“”@‘ﬁ fosy, 4 {E% aspirin)
natural ly-o <] Hgﬁ%%dt kiR, 3rtRGNER bean, IeC|thi n, an esters or
parti al es%glrég&be%age rom ﬁﬁgy%;(?:%ds and heX|toI anhydri des (for
exanpl e sorbitan m)nool eat e) and 30 condensation products of the said

i al h d h h
e bereat s s bheh DHoGREy Lk o bl b AT B 8 il
preser vsatthé/ﬁmﬂﬁla 1)sor a3phafhce@Rally acdéptibid £ltde %vzﬁﬁﬁ/d@%bﬁ@&é’:&hcr&&- asSyr ups

and elixirs nmay be fornulated with sweeteni ng agents such as gI ycerol,

propyl en eép%lwrem@&rmfmse i pathpd Aetregrmany et p e - blaedadapingl ShaHARI n a
demul centy, byt é}fﬁ,ser vative, flavouring and/or colouring agent. The

phar maceut’i cal"“conpositions nay also be in the formof a sterile injectable
5 aqueous or diccyrdingspemadditinonaldspehofithy mentioo thed ia penvided aermiporgidtod thenown

pr ocedur usi on r e of th ri.at.e .di spersing or wettlng
Dent s arurii i et SherbetChroaoifaD o Bebh e Bt FERTRE R stori e
inj ectabl@ﬁﬂémlﬂidf@a, fBRYse @t 5 thebiearBerst eril e injectable solution or
syspension in a non-toxic arenterall -acceptabl e diluent or solvent, for

‘exanpl e a soOlAFEPIEHS tH an adslitinnalaspast of %er@@ﬁrﬁefﬁwmsdeﬂéﬁmamﬁnﬁu@#&eau on
by i nhal aafa (BYor hhﬁhawﬁic [ 48 b GREYEN ozysm@é&&&ﬁe%&@ ferosol ’

arranged to dlspens the acti gredient eith das an aerosol containing
finely didefigesthesshtiefiorosfot dsqas dmstdwgpn@ttm ﬂlwmmmtmrwb 2aliabetsw linsplimpel | ant s

he aor osai a8 Rhehia S RE PR e o S SR B 1y

of act Iljlanlaﬁg:[mdﬂ(ﬁﬂbdazﬁﬁaﬁﬁmhﬁmhher |nformat| on on fornul ation the reader
is referred to Chapter 25.2 in Volgme 5 of Conprehensive Medici nal

Chemi stry ( CorMiePrange iyis anofhsr #5pem o @GEB’F‘B%%W‘SBE%‘F@F)“ PEeghAon Press
1990. TheoaottH ofthe BEhAIN €1)i Mrﬁ(ﬁ}nﬁ‘a%uutcﬁlwacb@tm&%?gz M&ﬂ}dﬁﬂ&%aﬂlé hor e

excipients to produce a single dosage formw Il necessarily vary dependi ng
upon t he 4y thercph as eefingd BercinbefoR(n figmanufabizre qf@mmeéw@me@tcfmmstthau on. For

exanpl e, @.formy t%é DhiabdllSHd6H r%ﬁgtan%,%gmdmme X, hyperinsulinaemia,

20 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
( 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 tﬁe
treatment of type 2 diabetes in a warm-blooded animal such as man,

25 According to a further feature of this aspect of the invention there is provided a
method of producing a glycogen phosphorylase inhibitory effect in a warm-blooded animal,
such as man, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula (1).

According to this further feature of this aspect of the invention there is provided a

30 method of treating type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia,
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of a

corapound of formula (1).



adm nistration to humans will generally contain, for exanple, fromO0.5 nyg
to 2 g of active C agent conpounded with an appropriate and convengdrls 2006
anount of excipients which may, vary fromabout 5 to about 98 percent by .
wei ght of t‘ﬁ@“?’%’i“?ﬁl conposi tion. Dosage unit forns will RyavEBoakésys cont ai n
about 1 ng to about 500 ng of an active ingredient. For further information
25 on Routes of Adm nistration and De%&ge Regimes the reader is referred to
Chapt er 25. 3 Advorditgy totids furthér fEigageof tensspece ofMbelinyentioh tiidveisipsdvidged(@Cor wi n

Hansch; nof Ed I Boar d rganon Pre 1990. .The conpound of
s oasiof fT e e 2 Sl esalamwnr@%ba?%ad?fa S BeBangted AR T ot
uni t  dosgedthbdtivhidiN@mbARS 8dRmRARMD %m&smmm%reﬁeéf%afnom a3b@podl t he

animal, 30 i.e. approxi rrately 0.I-100 ng/ kg, and this nornmally provides a
t her apeu@ﬁféﬁmﬂy(léffectl ve dose. A unit dose formsuch as a tablet or

capsul g will r - | ngr edi ent .

Pr eferabl y a 'ggﬁtul %;&9@1%@&?%&?%%2@%@3??%&% ﬁ‘g?‘%“ﬁés“eﬁ‘g#’}g’g & However

the part} oyl ar Mbt“‘“%’i‘“w"%%z“‘ﬁ Gmssnelnepandlyy et gbaibpat oo et o0
e partjcul ar e o]

admi ni st#‘%sﬂI‘Eﬁ‘ie JO‘EtTI%f@E’FE?tFWHB? R &SVeRp gi‘? I%s%?qté%ﬁe@dﬁ* ¥cor di ngl y

the opti 83klin Ghe$AYE, foEKamBle R 60 M/Re Corbiérablye - 50 B/ Is PRREgeWNO 1S treating

any particul ar patient. The inhibrtion of gl ycogen phofnfghoryl ase activity

descri bed herféuaﬁdlﬁaiywﬂbeualﬁﬁm therapentig medigine. th serapRynes 0 g;mtm e, in
addi t iignie 5 ot her
substéncglsﬂgh%%aﬁéﬁplr: Etafgf'é% ucﬁé%gé]}ldgﬁt Hragg%?ﬁgﬁtgapn%gl e achi eved by
way of td@ekxpmmtmdem@rdi@&qmefmivéﬂ'o o ig eiuateattse'staldsrfmiﬂﬁervalmm affthet he

()

i ndi vi du 0 ents .of th nt. Sinul ous ybeln'a
ingl e 1 RO el Sel &t sk ey ailule T 1 e % Bl ent of
di abet esmighkdys,irhts aﬁ&hﬁiﬂfﬁtabgﬁﬁﬁﬂthﬁmérdhffﬁimethéﬂﬁﬁbuﬁehée@w ng main categories
of treatnent:_ 10 1) Insulin and jnsulin _anal ogues; | nsul i n secretagogues
i ncl udi ng sul BrmRRoYs eber PhamacatisphSOmPRTt e FROFSSE, ﬁP“fl]éO » 35 39 medispment g
pranding! n@hifA8E iAGH Ak Aficdil R KRRl eﬁnﬁ&ﬁ:ﬂéﬁt@bﬁﬁc cBBbRA SHifl?) )
Insulin sensitising agents 1 ncludihg PPARg agoni sts (for exanple
pi ogl i t ainypRtionmigscribekiegiin alsgappdy.; 15 4) . Agents t hat suppress hepatic
- glucose output (for exanple nmetformn). 5) Agents designed to reduce the

‘absorption of glucose fromthe intestine (for exanple acarbose); 6) Agents
designed to treat the conplications of prolonged hyperglycaem a;

20 Examples

The invention will now be illustrated by the following non-limiting examples in

which, unless stated otherwise: |

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or &)
25 ambient temperature, that is, at a temperature in the range of 18-25°C and under an

atmosphere of an inert gas such as argon;

(ii) organic solutions were dried over anhydrous magnesium sﬁlphate; evaporation of solvent

was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30

mmHg) with a bath temperature of up to 60°C;

30 (iii) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates; where a Bond Elut column is referred to, this .
means a column containing 10 g or 20 g or 50 g of silica of 40 micron particle size, the silica
being contained in a 60 ml disposable syringe and supported by a porous disc, obtained from
Varian, Harbor City, California, USA under the name “Mega Bond Elut SI”; “Mega Bond



7) ‘Anti-obesity agents (for exanple sibutramne and orlistat); 20 8) Anti-
dysl i pi daem a agents such as, HMG CoA reductase inhibitors (statins, 3&gAtlG 2006
pravastatin); PPARa agonists (fibrates, eg genfibrozil); bile acid
sequestrants legstyram ne); chol esterol absorption inhibitors (plant

st anol s, syntm(éw&‘ﬁ%?nhi bitors); bile acid absorption inhi BCTEBIPBEATI )

and nicotinic acid and anal ogues (niacin and slow rel ease fornul ati ons);

25 9) Antihypertensive agents_such as, ‘163 bl ockers, (eg atenol ol, inderal);

ACE i nhi bi E8¥ ds p ademarki whesr ¢ Piotagesarridgprisaaterrgd vl this snepagya cogiridgaoptaining

Angi ot ensi @pk : Ny € f . i d
diuretic alg%n S (elg({a' ﬁ(ﬂ.ﬁ,%g%%%éz,% 3%:@%%?3&9@ %g)b&%}%?gééﬂ%@g@% ‘ators
such as, arfiDtAvonShedtiExsended; Chwddtesdllea VA 219021084 si s and anti pl atel et
agents; thyqnbin antagonists; factor Xa i nhjDbi s; . factor. Vlla .

i nhi bi t or s§“3 m gepegdls ﬁ%% Caat efreanient wastafowedhy; e and-1eg o dies jaye, given for

anti coagylﬂggﬁﬁg}pgﬂugri n and Low nol ecul ar wei ght anal ogues, hirudin) and
warfarin; and 31 AUG 2006 WO 03/074531 PCT/ GB03/00875 -74- 11)

Ant i -i nf | afvivpields greagientfor, illusiatiomeniy andl ase petaicerasaritinthipse) witithagenke obtpinedt by s
(eg. aspirpj. t.eroi dal . anti -J.n0f | . t | sone) .
Accordi ng %‘g%%]t ?@rg?sﬁggveg@%gg% %Beﬁ’aﬁaﬁé;“sa’% %ﬁ%ﬁ%ﬁﬁ%ﬁ%%ﬁé@%g&@%&e& ovi ded a
conpound ofvi) veherdgivém NIWIR alafali3 in the foam il delmaednet forahdjyr diapmogicabdtenssgiven or 1 n

vivo hydro] ysapl e ester thereof,, as defined .herej fore, . for .use .,n a
ot hou” of i B, PR, GRS de dS R Bl VS A e g

Ac cor di 0g 4erAneade b0 W uRsPSEdeuRio WiBethyl\\8RhoM: IMEO-JsSasRbMYhdRtks?

corpound of the formula (1), or a pharmaceutically acceptable salt or in
vi vo hydr otthersisedndieatest; othhsodushts (wherd indigated iretdie brxbdndivdefasnierateghlogferias a
medi canment {3 ( According to an additional aspect of the invention there is
provi ded a cor?'pound of the fornmula (1), or a pharmaceutically acceptable
salt or i n(vil) stentiyal sphiydsinve trestueual deeningsf ST astts ankbéyimbets aewsed;nbef ore, for

use as a nedi.capent in the treatnment of type 2 diahetes, insylin

51 ot ancevy TPHHBIeRI g e DI PSS g S S e Prebsreh

i schaemyg Qaem%@ﬁ%gpméﬁmgﬁmwarmbl ooded ani mal such as man. According to
t hi s anot her aspect of the invention there is provided the use of a'

conmpound ofiXtselvertaaties age givgn ingelumep Nalume Wil feeed; | y acceptable salt or in
vi vo hydro I ; ' i I .
manuf act ur gy Oﬁ?@%@pﬁg‘g? Q\gﬁ)e%{t&%frg[? (Nlljt g gﬁ ie%%é]ﬂ;%f 4}3{3{? r?erggi%tr%? g?%% e t"gbe‘éi"‘%"ea% es,
i nsul i n r ednisitamd€D) mpdcnomea Hiredn gomsim pudbien avbede dndicated ionisation was effected

by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z

20 are given; generally, only ions which indicate the parent mass are reported and unless

otherwise stated the value quoted is (M-H)";

( (xi) The following abbreviations are used:
SM © starting material;
EtOAc ethyl acetate;
25 MeOH methanol;
EtOH ethanol;
DCM dichloromethane;
HOBT 1-hydroxybenzotriazole;
, DIPEA di-isopropylethylamine;
30 EDCI 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
‘ hydrochloride;

E0 diethy] ether;



20 hypergl ucagonaem a, cardi ac i schaem a or obesity in a warm bl ooded

ani mal such as man. According to this another aspect of the |nvent3 ORyG 7008
there is provided the use of a conpound of the formula (1), or

phar maceut iwwghidagcept abl e salt or in vivo hydrolysable]gﬁﬁﬁgr thereof as
defined hereinbefore in the manufacture of a nedi cament f PR t he
treatnent of type 2 diabetes in a var o, bl ooded ani mal such as man. 25
According to a fu(r}t%er feat#ée %g thls ‘aspect of the invention there is
provided a netho T produ ﬁﬁ@' cogen phosphoryl ase inhibitory effect
in a warn bl ooded pviFnal , aammmﬁguwﬁmMmmﬁmneed of such treatnment which
conpri ses adm ni stering to said ani mal effective anount of a conpound
of formula (1). AJESFYIng tQ(t’rﬂ@bﬁfﬁPmI%‘?l L0 this aspect of the
invention there is provi dedyg. type 2 diabetes,
insulin resistance, syndrone %maﬁyperlnSU|Qﬂﬁﬁﬁﬁﬁﬂgﬁ perglucagonaenla
cardi a6 i schaeni a EIPA@besi tj{(3—d1mstmé¢umbprm®eiietaﬂrmwlmi®h as man, in
need of such treatnent whi c%o% ses adm nistering to said animal an
effective amount of a conp ormula (1). 31 AUG 2006 WD 03/074531
PCT/ GB03/ 00875 - 7@§mAccordimgﬂﬁ@mﬁﬁﬁ@mﬁmrther feature of this aspect of the
invention there is provided a nethod of treating type 2 d| abetes in a
war m bl ooded ani mndPMTMMh a§ (frimethoRe b, tffla%gﬁ’)"%/'

conprises admnistering to %gkpnlnal an effective anDunt of a conpound

of fornmula (1). 5 As stated above the size of the dose required for the
therag8utic or prdN acti cN, Nrdimethplacetanfiiden particul ar cell-proliferation

di sease will necessarily be varied depending on the host treated, the (
route of adm nistration and the severlty of the illness be| ng treated A
unit do¥aainplelhe hBighlorpdy-[@R2RMI«(fo i L1 il ihyerofl & 245/ kg i s

envi sage ieddt3.394U nstolthel tgse in therapeutl c nedi ci ne t he conpounds
of for WMM maceutically acceptable salts are al so
useful as pharnmacological tools in the devel opnent and standardi sati on of
~in vitro and in vivo test systeng for the evaluation of the effects of
inhibitors of cell cycle ac®livwg in |laboratdfy ani mals such as cats, dogs,
rabbits, nonkeys, rats and m §e paro search for new therapeutic
agents. In the above other p Igal G rrp ition, process, nethod, use
~and nedi canent 15 manuf act ure featHurem 1941 a ernative and preferred
enbodi nents of the conpounds of the |nve dgscribed herein also apply.
20 Exalrsrpl es

N-[(1R,2R)-1-Amino-2,3-dihydro-1H-inden-2-y]-2,3-dichloro-4 H-thieno(3,2-
blpyrrole-5-carboxamide trifluoroacetic acid salt (Method 8, 240 mg, 0.5 mmol), formic acid
(50 pL, 1.4 mmol), DIPEA (174 pL, 1.0 mmol) and HOBT (67 mg, 0.5 mmol) were dissolved
in DCM (5 ml), stirred for' 5 mins, EDCI (120 mg, 0.625 mmol) added and the reaction stirred
20 for 1hr. Formic acid (30 uL, 1.4 mmol) and EDCI (240 mg, 1.25 mmol) were added, the

P
{ :

reaction stirred for 2 hours and the volatiles removed by evaporation under reduced pressure.
The residue was dissolved in BtOAc (20 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 purified by column chromatography (2:1 EtOAc:Hexane) to afford the title compound

25 (175mg, 89%) as a white foam.
'H NMR 2.86 (dd, 1H), 3.23 (dd, 1H), 4.6 (m, 1H), 5.53 (m, 1H), 7.12 {(m, 2H), 7.25 (m, 1H),
8.2 (s, 1H), 8.55 (d, 1H), 8.63 (d, 1H), 12.36 (s, 1H); MS m/z 394,



The invention will now be illustrated by the follow ng non-limting
exanples in which, unless stated otherw se: (i) tenperatures are gi3v1ePtUﬁ il
degrees Celsius (C); operations were carried out at roomor ~. ~ 25 anbient
t enper at ur e, bta%m%é, at a tenperature in the range of 18-25C and under an
at nosphere of DR T4y ¢ gas such as argon; (ii) organic solREH/0WEEF e dried
over anhydrous magnesi um sul phat e; evaporation of solvent was carried out
using a rotary ezvaporator under Eedtljce ‘ressure 600 4000 _Pascal s; 4.5-30

mrHg) wi t3RXHIPE JINGLL LLAE 41y neans
flash chr | 7 |, 1 er chromat ography (TLC) was
carried oﬁm% R, pes a%‘gnd Elut colum is referred to,
this neans a columm containing 10 g or 20 ggor 50 g of silica of 40 micron
particle size, the silica being contained ik _a ®® nl di sposable syringe
and supported by a porous disc, obtained fpgm “Varian, Harbor City,

Cal i fornia, USA under the nane 'gMega Bond ERut SP"; "Mega Bond 31 AUG 2000
WD 03/ 074531 PCT/ GBO8/ 00875%= flde ark; where a Biotage
cartridge is referred to this gntai ning KP-SILTM
silica, 60p, particle size 32%63nM} | i ed by ™Bi ot age, -a division of Dyax
Corp., 1500 Avon Street Extended CharYottesville, VA 22902, USA; (iv) in
general , the CcgRAE] f T hnGihi i tinmes are
given for 5 ill uste(r at on on BB r\ﬁﬁgl(@%‘s@?g%bv%n ?ﬁ%c&ﬁ%ﬁfg,{ ?gtl on only
and ar e3 noinohe8gd3 and ]EDACI(BZ{Bng\m &Smmal) wee anlldt:chtoraesdsliaymmdoﬂ N-ff@RPRpilocess

devel oprent . r terial s required; (vi)
wHere gi vE&AMO l%[fﬁ‘g&‘ﬁ ?[sl‘nii‘?‘?':‘(;'ﬁ% 2%9&%1 '%%Thfe&(’ }émflﬁrs % agnosti c
protons, (NIMBBd 8] HORAE, US BAEI) it iﬂhg&ﬂus(ll?@m (7Sl )ty featdntwRissaARt Ayl si | ane
(TM5) as an internal standard, determ ned at 300 MHz using perdeuterio

di met hy| obisHdsnPRRDNEEIROXimately 46 bolke Yohtilassvese emonpdly evaRRTtigned, ot her
| vent
sol vent s &:Y%%Ff auéeﬂgtﬁggfsﬂg(é% lﬁave tﬂéAUgfb }’Rv%ér?eh%ﬁtg%é}r@i m

CDC13; (vii) chem e| r usu ani ngs uni'ts and
synbol 40 amd),lbsiad {10(nlL) anjl driecd(M@D.;mr Blesvolatides avese lgnmmi twsavaﬂumﬂanhmdqmr essures

par s (1R S GURe B reh oy i bl Ry e SERLE® )

nMass specEf@AdivhexivRl;qhd dolvend &ﬂo@éﬂlﬁﬂe@@ﬂd&ﬁh%ﬁ@r%ﬂu@ﬁd phEss@ireidraged wol ts in
the chemcal ionisation (C) node using a direct exposure probe; where

i ndi cat edgive ficdifle compavad (& mec20&y as & white solid.
'H NMR 2.88 (dd, 1H), 3.26 (dd, 1H), 3.87 (dd, 2H), 4.73 {m 1H), 5.51 (t, 1H), 7.17 (m, 5H),

15 8.26(d, 1H), 8.59 (d, 1H), 12.36 (s, 1H); MS m/z 439,

[y}

) The following examples were made by the process similar to Example 2 using N-
( _[(IR,ZR)-1-amino-2,3-dihydro-IHfinden-Z-yI]—Z,S-dichloro—le—tlﬁeno[3,2-b]pyrrole-5-
carboxamide (Method 8) and the appropriate commercially available carboxylic acid:
20 Example 3: N-((15,28)-1-{[(3(R)-3-(tert-Butoxycarbonylamino)-3-

yllacetyl }amino)-2.3-dihydro-1 H-inden-2-yl}-4H-thienol3,2-bIpyrrole-3-carboxamids

25 Exammnple 5: 2.3-Dichloro-N-{{1R.2R)-1-[(3-methoxypropanoyDamino]-2.3-dihydro-1H-
inden-2-vl}-4H-thieno[3,2-blpvrrole-3-carboxamide
Example 6: N-{(1R.2R)-1-[(2-Acetoxyacetyl)amino]-2 3-dihydro- IH-inden-Z-vll} -2.3-

dichloro-4H-thieno[3.2-bIpyrrole-S-catboxamide




by electron inpact (El), fast atom bonmbardnent (FAB) or el ectrospray (ESP);
values for nfz 20 are given; generally, only ions which indicate tlgq rﬁ%t
mass are reported and unless otherw se stated the value quoted is (l\ﬁa)
C. (xi) Thwdamlehsssd ng abbrevi ati ons are used: SM st arti npcTrebevoosds; Et OAC
ethyl acetate; 25 McOH nethanol; EtOH ethanol; DCM dichloronethane; HOBT
1- hydroxybenzot riazol e; DI PEA d| - so-ﬁPopyI et hyI. am ne; 30 EDCI

v d . 20 di et hyl
bPCT/.&EBOBlOOB?S ~77- THF tetrahydr of ur an;
=Azabenzottiazol -1-yl)-N NN; N -

t et r amet _ , 05J -
1- (3- di meisy Mchy

Trifluor Jtlﬁe 3 8lp Micarboxaamde : o _
4- (4, 6- D met hoxy- friazi n-2-yl)-4-met hyl norphol i nium chloride 10 DVA
N, N-didethyl acet am de Exarrpl e 1:

2,3-Dichloro-Nd(1R, 2R)-1-(fornyl am no) -2, 3-di hvdr o- 1H i nden- 2-vi | - 4H
thi eno[ 3, 2-bl pyrrol e-5-carboxamide CI S OHNIH C HHN ~-Co 15

J-
Hy
s
Cl H
WA
e N \ { )
Ex R NMR Mz
3 , NHBoc (DMSO0-ds) 1.37 (s, 9H), 2.89 (dd, 1H), 3.23 (dd, 1H), | 578

4.25 (m, 1H), 4.55 (m, 1H), 5.46 (t, 1H), 6.68 (d, 1H),
6.97 (s, 11D, 7.17 (m, 6H), 8.31 (d, 1H),

4 Me e 523
.-"\/H]/o

0
5 CH,CH,OMe | (DMSO-dg) 2.33 (m, 2H), 2.84 (dd, 1H), 3.28 (s, 452
3E)3.24 (m, 1H), 3.56 (m, 2FD), 4.57 (m, 1H), 547 (, )
THD), 7.17 (m, 5H), 8.35 (d, 150, 8.59 (d, 1H), 12.36 (s, -
1H)
6 CH,OAc - 466
7 CH,C(O)NH; | (DMSO-dg) 2.86 (dd, 15D, 3.07 (m, 2H), 3.25 (m, 1H), | 451

4.57 (m, 1H), 5.47 (m, 1H), 6.98 (s, 1H), 7.11 (5, 1H),
1722 (m, 450, 7.37 (s, 1H), 8.51 (4, 1H), 8.62 (d, 1HD,
12.35 (s, 1H);

55 CF; - 462




N-[ (IR 2R)-1- Ani no- 2, 3- di hydro- 1Hi nden- 2-yl ] - 2, 3-di chl or 0- 4H-t hi eno[ 3, 2-

b] pyrrol e-5-carboxam de trifluoroacetic acid salt (Method 8, 240 ngjZ 1@y 2006
mol ), formc acid (50 L, 1.4 mol), DIPEA (174 L,1.0 nmol) and HOBT (67
ng, 0.5 mo issolved in DCM (5 m), stirred for 5 rains, EDClI (120
nmy, 0.625 n#%?%ﬁh%ﬁgd and the reaction stirred 20 for | hr PCEGBAY98%ci d (50
L,1.4 nanol) and EDClI (240 ng, 1.25 mml) were added, the reaction stirred
for 2 hours and the volatiles remved® Yy evaporation under reduced
pressure. Th$h¢@§Pﬁ%6m1@ﬁ‘§@QMﬁé@bYW3E¥mé of Bgample 2 ugimg AL HADN -wat er (2

x 10 m) Qe gf}m eﬂjﬁ Sure @ﬁ%@feﬂe d:lgfzv; 1e'.se w;ﬁ%yd by

evaporati on uﬁder resi purified col um

chr omat ogvaftiod 902nsthEh@@oer&*>mnm)er¢1aﬂ3eévFaMIﬂb ttakimxyhd dcﬁi conpound 25 (175ng,
89% as d m

5.53 (m ngeg2-111)

an
8.63 (d, %E4%§@Eg§b%gﬁle_sh@rg&m4 31 AUG 2006 WD 03/ 074531
PCT/ GB03 anpl e

2, 3- Di chExemph9: 23D 2Eorat N 1S3 vil(fugapy S ylearbonybhamingl-2.3-dihydidy dyimyde

|nden 2- i h&thl E 3 ffplﬂvrrolg-5 carboxamde 0 OV Hy o DI PEA (180
I.,1.05M——%ﬁ?‘ ), rrethoxyacetlc acid (0.5 5 mmol, 38
BEDi M i) 1\ h&ﬁi d. amaiddb-

3ndiialfo-OH-inden-2-

g a%ide (i chl or o- 4H-t hi eno[ 3, 2- b] pyrrol e-5-car
boxam e Exﬁ%lé"ﬂd 2&~D181419ro%-((19 2@) m%h&&ﬁﬂb%%&vﬂ%ﬂ-m&hﬁbﬁ

reacti on was sf‘rrea*af‘ anbleﬁf Tenper‘ture for approxi mately The
vol at i | edtimge slgier je-Dearboxamide reduced pressure, the residue

di 530l Vo 1 086 (300 ) PRSHSS (WA VELRE: (20 10010 fior b ne (10 1)

and drie r reduced

pressurexmd-.?t-iiectﬂethne@@z -5-tarbok deflash col um chromat ogr aphy on
Si 02 (1: j
reduced

whi t & S0l blo) lgd;(qm;dg) 3.26 (dd 111). 3 87 (dd, 21-1). 4.73 (m
111), .5‘1‘TL"‘I’t %— , m S11), 15 8.26 (d. 1H 8 59 (d 1012 36
(s 1H) ; Bwamplesi4 (LRSS brdy-1 £ phaRy Gl Bl e eo-ad

simlar to Fxampl &5-4%{ t'ﬂféhélg, I\blmqrole-S—carboxamde

Example 15: N-[(15.28)-1-(Acetylamino)-2.3-dihvdro-1H-inden-2-y1]-2,3-dichloro-4H-
thieno[3.2-b]pvrrole-5-carhoxamide

dichloro-4H-thieno[3,2-b]pyrrole-S-carboxamide

(’P\:

25

30



~ [(IR 2R)-1-am no-2,3 -di hydro-1H i
i nden-2-yl | -2, 3-dichl oro-4Hthieno[ 3, 2- b] pyrrol e-5- carboxam de (M3tihgg B)s
and the appropriate commercially avail abl e carboxylic acid: 20 Exanple 3:
N ( (15, 23) - 1-% f%B( R) - 3- (t ent - But oxycar bonyl anuno) - 3- car banovl pr opanovl |
ani no }- 2, YOMPRPdHo- | H i nden- 2-yI ) - 2, 3- di chl or o- 4H t hi erRTAGBI3/00875

bl pyrrol e-5-carboxam de Exanpl e 4:

2.3-Dichloro-N-f (1R 2R)-1- ({f (4R) - 2,-81di net hyl - 5- oxo- 1, 3- di oxol an- 4-
lacetvl }ap

i no) -2, 3-di hvdro-1 Hinden-2-vl|-4Ht hi enof 3, 2- blpkrrol e-5- carboxam de 25
Exanple 5: 2,3-Dichloro-N-{ (1R 2R)-1-f

( 3- net hoxvpr opanoyDanvnol - 2, 3-di hydro-1 H i ndeh- 2-yl
1- 4H-t hi enof 3, 2- bl pyrrol e- 5- car boxam de Exanphke 6:
N-{(1R 2R)-1-[(2-Acet oxyaget ylgam nol - 2, 3-HN hyt®o- 1H i nden- 2-yl }- 2, 3-

di chl or o- 4H-t hi enof 3, 2- bl py car bbxanl de 31 AUG 2006 WD 03/074531
PCT/ GB03/ 00875 -79- Exanple &
N-{(1R 2R)-1-f(2-Car bamoyl gget vl INam nl - 2.\3-¢ gr o- 1Hi nden-2-yl | -2, 3-

di chl oro- 4Ht hi enof 3 2- bj pyrrol - 8% car Boxan deNbExanpl e 55: 2, 3-Dichloro-N-f
(1R 2R -1-f (trifluorocacetvl)amnol-2, 3-dihydro-1Hinden-2-

Yl } - H t{ Bixenof|3, 2- BRpyr r JINMB- car boxanide 5 0 5 G N -00105+M Ex R NVR wz
/m/nj\Jh\Lr)l [ ALY 2 Q0 fdld 1440 A NN a0 aaan 7o :
3 NHBo §ruvoxr-¢u;.:. S — 95—z o (00, —TT)T—o. zo (a0, ITTI) 4 glo N Y NHz
4.25 (48 1H), 4% 1T1), 5.46 (t, 1H), 6.68 (d, 1H), 0 .97 (s, |111),
7.17 (Jp 6H),| 8-3T°¢d, IH, 4 Me\ _Me 523 0 0 5 CH2CH2OMe | (@S- d§) 2. 33
(m 2H). 2.84 (dd, 1H), 13.28 (s, 452 311)3.24 (m 1H), 3.56 (m__2H), 4.57
(m 111p, 5.47 (8, 114),]-7.17 (m 5H), 8.35 (d, 111), 8.59 (ds5&H), 13 361((s,
/ \ (M-H)
o .
10 ﬂ - 476
s (M-HY
11 ) - 503
AN, e
12 N . 471
l o
_ N
13 /\ - 417
14 ~ N ' ' 484 N
l =
CH
13 CH; 1.87 (s, 3H), 2.83 (m, 1H), 3.23 (m, 1H), 4.55 (m, -
1H), 5.45 (m, 1H), 7.1 (s, 1H), 7.13 (m, 1H), 7.22 (m,
3H), 8.34 (d, 1H), 8.59 (d, 1H), 12.36 (s, 1H)
16 CHCOHH - 452




1H) 6 CH2OAc - 466 7 CH2C(O NH2 (DVBO-d6) 2.86 (dd,111), 3.07 (m %E)
3.25 (m 11-1), 451 4.57 (m 1H), 5.47 (mIM 6.98 (s, 113), 7.11 {s AU 406
722 (m 4H), 7.37 (s, 1H), 8.51 (d, 111), 8.62 (d, 111), 12.35 (s, 113);
55 CF3 - 4 2006 WD 03/074531 PCT/ GB03/ 00875 -80- The follow ng
exanpl es m%g%%/%@%cfby the process of Exanple 2 using N[ (RG/GBIBGRTS

am no- 2, 3-di hydro- 1H i nden-2-yl]-2, 3-di.chl oro- 4Ht hi eno[ 3, 2- b] pyrrol e-5-car
boxam de (Method 9) and the appropri@&fe comercially avail abl e carboxylic
acid. Example 8:

2,3-Dichl or

| car bonyl

(1 H GBI Ry ia i

-2, 3-di2h dro- 1 H i nden-

aido! - 2, 3- di hydro- 1Hi nden-
03, 2= 0t pPynor 8- 5-cd & 10: 2,3-Dichloro N f

(1S, 2S)-1-f(3-thienvlcarbonyl)am nol -2, 3-dilydro- 1Hi nden- 2- I '

1- 4H t hi enof 3, 2- bl pyrrol e-5-gar am de | 10NExanple 11:

2,3-Dichloro-N-((1S,2S)-1-{f(5-\i tjf ojur ay- 2-)&§car bonyl | am no} - 2, 3- di hydr o-

1H i nden-2-yl) 4H-thi enof 3, 2- blAvVT >5- Cqr boxam de Exanple 12:

2,3-Dichloro-N-{ (1S, 2S)-1-f(Byri dith- 3uyl caxbonvl ) ani nol - 2, 3- di hydro- | H

i nden-2-yl }-4Ht hi enof 3, 2- bl pvrrol e-5-car e Exanple 13:

N-f (1S, 2S)-1-(Acryl oyl at ni no) - 2, 3-di hydr o- TR\i.aden- 2- vl | -2, 3-di chl or o- 4H

15 t hi enof 3, 2- bl pvrrol e-5-car boxanm de Exanpl e 14:

2, 3- Di 6hl or o- T @ gdificiSHE-N-F(1S,D.8)SL-ahiho a3 dibgdryd] Heiaddaeyyl] i 2:0+dinkdpro24 8- di hydr o-

Nt (15, odgeibtt Abbpmlrt veyoamsieqissind 30 ech omelf o Bl merkpo an

t hi enof 3 2ndl) ISEIRA (8 i) SRk BEER HiseR S oMY 18arbfnoy! chloride (54 mg, 0.5
N-f (1S, 2S)-1-f(2-Carboxvacetvl)am nol -2, 3-di hvdro-"1H-i nden- 2y11- 2, 3-

di chl or omma) InHEdL Bl Biepyaction wasstised lpbarelrieny erpesitge fg 2 Inue. wathed
with saturated NatHCOj5 (1 mL), water (1 mL), brine (1 mL) and dried (MgSQO,). The volatiles

10 were removed by evaporation under reduced pressure to give the title compound (50 mg,

23%) as a foam.
'H NMR 2.81 (s, 6H), 2.83 (m, 1H), 3.25 (m, 1H), 4.61 (m, 1H), 5.33 (m, 1H), 7.16 (m, 5H),
8.6 (d, 1H), 12.37 (s, 1H); MS m/z 437.

15 Example 18: 2.3-Dichloro-N-((1S5,28)-1-{](4-methvlpiperazin-1-yDcarbonyllamino}-2,3-
dibydro-1/-inden-2-yl)-4H-thieno[3,2-b]pyrrole-S-carboxamide

|
. ENj
WO HNAO
Cl INI HN, @

To a solution of N-[(15,25)-1-amino-2,3-dihydro-1H-inden-2-yl}-2,3-dichloro-4H-
thieno[3,2-b]pyrrole-5-carboxamide (Method 9, 240 mg, 0.5 mmol) and Et;N (101 mg, 1.0
20 mmol) in DCM (4 mL) was added a solution of 4-methyl-1-piperazine carbonyl chloride (100

mg, 0.5 mmol) in DCM (1 mL). The reaction was stirred at ambient temperature for 2 hours,
washed with saturated NaHCO; (1 mL), water (1 mL), brine (1 mL) and dried (MgSOy). The



WO 03/ 074531 PCT/ GB03/00875 -81 R Cl s HN'~O C HOEX RNW\RMz 8/ \ -
458 0 (MH 9 - 458 b/o 10\ - 476 s (MH 11 - 503 O NOZ 12 4? W 7R
417 (Nl-H 14 y - 484- OH 15 CH3 1.87 (s, 3H), 2.83 (m 111), 3.2 (Am
1H, 4.55 (m - 1H), 5.45 (m 1H), 7.1 (s, 1H, 7.13 (m 1H), 7.22 (m

3H), 8.34 (W21 8.59 (d, 111), 12.36 (s, 11-1) 16 CHZTUAB G2 5 31
AUG 2006 WD 03/ 074531 PCT/ GB03/ 00875 82 Exanple 17:

2, 3-Di chl oro- N- (( 1S, 2S) - 1- { f (di met hvi-&#uno) car bonyl | anvno} - 2, 3-

di hvdr o- Y9letilpgwere pengaved e vappretiert uiglepreguaed presivee B-gvrthositegogpornd @10\ . O

HN O Ol nfd, 5%y a5 a foam.

MS m/z (M-H) 491,

5 The following examples were made by the method below using N-[(15,25)-1-amino-

2,3-dihydro- 1H—indei1—2—yl]—2,3-dichloro-4H-thieno[3,2—b]pyrrole—5—carboxamide
trifluoroacetic acid salt (Method 9) and the appropriate commercially available isocyanate:
N-[(18,25)-1-amino-2,3-dihydro-1H-inden-2-y1]-2,3-dichloro-4H-thieno[3,2-b]pyrrole-5-
carboxamide trifluoroacetic acid salt (0.5 mmol) and EtsN (1.0 mmol) were dissolved in dry

10 THF (5 mL), the appropriate isocyanate (1.0 mmol) was added and the reaction stirred at
ambient temperature for 20 hours. EtOAc (15 ml.) was added and the mixture washed with ( '
water (2 X 5 mL) brine (5 mL}), dried (MgSO,) and the volatiles removed by evaporation under

reduced pressure to give the title compound as a foam.

Example 19: 2,3-Dichloro-N-((15,25)-1-{[(ethylamino)carbonyljamino}-2.3-dihydro-1H-
15 inden-2-yh)-4H-thieno[3,2-hlpyrrole-S-carboxamide

Example 20: 2.3-Dichlore-N-{(18,25)-1-{[(prop-2-en-1-ylaminoe)carbonyllamino}-2.3-
dihydro-1H-inden-2-yl)-4H-thieno[3,2.b
Example 21: 2,3-Dichloro-N-[(1S.25)-1-({[(3.5-dinitrophenyDamino]carbonyljaming)-
2,3-dihydro-1H-inden-2-yl]-4H-thieno[3,2-b]pyrrole-5-carboxamide

s R

Gl HNT
m\{o HN/& o
cl N

ple-3-carboxamide

HN=, Y
20
Ex R M/z
19 CH,CH; 437/439
20 ENEC N 449/451

21 UNOZ 364/366 (-C7HsN30s)




5 To a solution of

N-[ (1S, 2S) - 1- ani no- 2, 3-di hydr o- | Hi nden- 2-yl ] - 2, 3- di chl or 0- 4H 31 AUG 2006
t bi eno[ 3, 2- b] pyrrol e-5-carboxanm de (Method 9, 240 ng, 0.5 mmol) and Et 3N
(101 ny, 1. mmlbg in DCM (4 nL) was added a sol ution of dinet h%/I car banoyl
chloride (5443 mmol) in DOM (1 nL). The reaction WEETEBIFPBE at

anbi ent tenperature for 2 hours, washe wth saturated NaHCO3 (1 ni),
water (1 nmL), brine (1 nmL) and dried (MSO4). The volatiles 10 were renoved
by evaporation under reduced pressure to give the title conpound (50 ny,
2399 as a foam 1H NWMR 2.81 (s, 611), 2.83 (m 1H), 3.25 (m IM 4.61 (m
111), 5.33 (m 1H), 7.16 (m 5H), 8.6 (d,1H),12.37 (a, 1M M mz 437. 15

Exanpl e 18: . .
2, 3- Di chl GZamig 4 1L sy ing pvianiine)-2.3-dihvdxe - Hrintdens 2y H-4h =2, 3-
di hydr o- 1kkd. el I 8BRke 3: 2- bl uvrrol e-5-carboxamde CI S O HN O

Cl H HNC,
N-[ (1S, 29) -1 -am no- 2, 3-di hydro- 1k i nden-2-yl ] -4, 3-di chl or o- 4H
t hi eno[ 3, 2- b] pyrrol e-5-car bo%hmcde thod 9, 240 ng, 0.5 mml) and Et 3N
(101 ng, 1.0 20 mol) in DCIVI(\ s ,dg sol ution of

4- et hyl -1 - pi perazi ne carbonyl~€hl oiN"de { 100fng, 0.5 nunol) in DCM (1 m).
The reaction was stirred at ambi ent "ferrbﬁrr.. e -hor 2 hours, washed with
saturated NaHCG3 (1 nlL), water (1 nlL), bri ) and dried (MgSH4). The
31 AUG 2006 WD 03/074531 PCTI GB03/00875 -83- Wwelkatiles were renoved by
evapor ati on under reduced pressure to give the title conmpound (110 ny,

4509 as a foam-[iS,28)4-Aind)2,3-4hydrod Hrinderf- 21} 3\d-dighlercadplitsolk2-e made by

t he th bel ' . 1S, 28) - 1-am no: .

"5 0 hy QB R BBkt oot S A el h 2% . B BFED PRI A, boxan
de 17111 ysg gBaR! hinofhIbERelits ML) B HOH D 7HAEI0M ¥kl RokeHIBREL 2l | Y

avai |l abl e 1 socyanat e:
N-[ (1S, 2S)in PCh{Srob xtigred fanpdnios, BRCI{HROm2 0425 mend) edded et e rirtionisined 3, 2- b]

pyrrol e;5-. car hoxam d. i fluoroacet i i ~sal 0.5 1) d.Et3N (1.0
ol ) it Sobfs SRS aER (G, LERRE pu ERRT o 1 25 T R BB YRt e (1.0
ol ) was redtdedstiaed fértPehoutamt idevoldilds fa@bval by evibRibn ttRPRIR pRsduty. 20
hours. Et QAc (15 nL) was added and the m xture washed with water (2 x 5

mL) bri ne {8 r5Hdpe wa dissplyedisBiAGRE midevashedvith water @iplalhhrirsAB8Hat i on

under dried (MgSO,) and the volatiles removed by evaporation under reduced pressure. The residue

was purified by column chromatography (2:1 EtOAc:Hexane) to afford the title compound
15 (180mg, 97%) as a white foam.
"H NMR 2.86 (dd, 1H), 3.23 (dd, 1H), 4.6 (m, 1H), 5.53 (m, 1H), 7.12 (m, 2H), 7.25 (m, 1H),
( 8.2 (s, 1H), 8.55 (d, 1H), 8.63 (d, 1H), 12.36 (s, 1H); MS m/z 394,

Cl 3

N
cl h

N-((1S,25)-1-{[(3(R)-3-(tert-Butoxycarbonylamino)-3-carbamoylpropanoyljamino } -
2,3-dihydro-1H-inden-2-y1)-2,3-dichloro-4H-thieno[ 3,2-b]pyrrole-3-carboxamide (Example



reduced pressure to give the title conmpound as a foam Exanple 19: .
2,3-Di chl or 0- N- ( (1S, 2S) - 1- { f (et hyl ani no) car bonyl | ani nol - 2, 3- di hydr 031/ HUG1206
i nden- 2-vl)-4Ht hi eno[ 3, 2- bl pvrrol e-5-car boxam de Exanpl e 20: .
2, 3- Di chl or WONBQT4R, 2S) - 1- {f ( Pr op- 2- en- | - yi am no) car bony|¥GmGBGles2s 3-

di hydr o- I Hi nden- 2-vl ) -4H-t hi enof 3, 2- bl pvrrol e-5-car boxam de Exanple 21:
2,3-Dichloro-N-f (1S, 2S)-1-(ff(3,5-di r83-r ophenyl ) amni nol car bonvl | am no) -

2, 3-di hvstrzsehtg bﬁdﬁ:ﬁolzzm& ﬂlss@Heatﬂmt:smz) bldate feattion3tiged fawbisnrle CI HHN
HNOHN O G N Ex RMz 19 CH2CH3 437/439, 20 449/@13
364/ 366 EMEYRBREHS) hO?f i velatileswwere gvapoppigsl undenppsuged prosshre ang 3/ 00875

-84- Exa
N-f (1S, 2 ﬁal?‘%o ragec{& %&%lpézh%gf"fgflﬁ € Jr{g g I-)I-t? %féord a fum The ﬁx_nn was triturated

t hi eno[ 3wih bﬂhplv(ﬁ rmiL)ethE s dotiscigd byddr@ionSwhshed with eﬁlBGZHﬂ\&HL) @id dgedita-N, | | . .

5 N S, .2S 2. 3- | H i nd 3-di 4H-t bi 3, 2-
b ot e i ete ot o e e dobaoRRE g i, 018 Ratififly S8 46 1o o

D SOy T NI 04 @@ T, 099 e T2, 90 0] LIIDBEEAIL 1f Lot Lezyalon and _HOST (37
oY ezmé)p)ct aaagduaﬁamhmwwrﬁssm SHILb, TN SR B A Gord (50

L, 1.4 %@@Oﬁmsjmfggomjmamre added, the reaction stirred
e VO

for 2 hours an es renoved by evaporation under reduced
pressure.

10 Example 24: N-(1R.2R)-1-[((3R)-3-Carboxy-3-hydroxypropanoyDamino}-2,3-dihydro-
1H-inden-2-v1}-2.3-dichloro-4H-thieno[3.2-bpyrrole-5-carboxamide { 3

MOH
HN= o]
s [
Ci H
30 <0
ci N )

2,3-Dichioro-N-[(1R,2R)-1-{{ [(4R)-2,2~-dimethyl-5-0x0-1,3-dioxolan-4-
yllacetyl }amino)-2,3-dihydro-1H-inden-2-yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide
15 (Example 4; 200 mg, 0.4 mmole) was dissolved in THF (2 mL) and water {2 mL) and NaOH
(100 mg) were added and the suspension stirred at ambient temperature for 48 hours. 2N HCl

was added until pH 1 and the aqueous phase was extracted with EtOAc (3 x 5ml). The i
combined organic phases were washed w1th water (10 mL), brine (10 mL) and dried MgSOq).
"The solvent was evaporated under reduced pressure and the reisdue was triturated with Et;O,
20 filtered and dried to give the title compound (133 mg, 69%) as a brown solid.
"H NMR 2.45 (obs m, 2H), 2.87 (dd, 1H), 3.26 (obs dd, 1H), 4.39 (m, 1H), 4.57 (m, 1H), 5.52
(t, 1H), 7.18 (m,' 5H), 8.43 (d, 1H), 6.63 (d, 1H), 12.39 (s, 1H); MS m/z 483.
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The residue was dissolved in EtOAc (20 niL), washed with water (2 x 10 '}
brine (10 nL), dried (MgSX) and the vol atiles renoved by evapor atj bAUG 2006
under reduced pressure. The residue was purified by colum chronat ography
(2:1 Et OAc: Hexane) to afford the title conmpound 15 (180nmg, 97% as a white
foam ' H NVRD3EEBHd, 111), 3.23 (dd, 1H), 4.6 (m |M 5. B6T/GBY3ebik), 7. 12
(m 2H), 7.25 (m 111), 8.2 (s, 1H), 8.55 (d, 1H), 8.63 (d, 1H), 12.36 (s,
1H); M5 m'z 394. Exanple 23: -86-~

N-{ (1R, 2Bzainpld 2B R1L3Di v droRys G2 ; i 20

1H i nden-2- l}I % 3-dic Ioro 44—!— |enof3 2 bl pvrrole 5- carboxam de NH2 H2NN
HN O S arboxamide

[ (3(R)-3-(tent-Butoxycar bonyI am no) - 3- car banpyl propanoyl ] am no }-
tE

2, 3-di hydro-| Hinden-2-yl)-2,3-dichloro-4Ht}i eno[ 3, 2- bj pyrrol e-5-car boxam
de (Exanpl e 31 AUG 2006 MD 03/ 074531 PCT] 875 -85- 3; 290 ny, 0.5
mol ) was dissolved in TFA (3 nL) and the reaction stirred at anbient
tenperature for 1 hour. The volatiles were apoRat ed under reduced
pressure and the crude nmaterial was arpo th chloroform (3 x 5 nL)
to afford a gum The gumwas trit (5 m), the solid
collected by filtration, washe \t h/et Ner (2 X 5 nL) and dried to 5 give
the trifluoroacetate salt o# Ne compound (270 ng, 91% as a yellow
solid. "HNWR 1.24 (m 111), 2. 2'(n1 111), 2.90 (dd, 1H), 3.26 (dd 111),
4.04 (m 111), 4.61 (m 111) 50 (t, 111), 7.12 (s, 111), 7.24 (m 413),

ARG R ATOINER: NEWEINE. NOWEH I XE NS

N-(1R 25?)ﬂn&nd‘[3 Q%‘ii)yn%ieca&a aRPIT; GPRRRY]. I REHOD wad dlksslidiyie Mo
1Hi nden- 2-vyl ; 3-di ch| oro-4H-t hi enof 3, 2- bl pyrrol e- 5-car boxam de. HO ~CH
HN O c| (W mL MeOH (10 mL) and K2C0; (100 mg) were then added and the suspension stirred at

ambient temperature for 16 hours. Water (50 mL) was added and the aqueous phase was

extracted with EtOAc (3 x 30 mL). The combined organic phases were washed with water (2
% 50 mL), brine (50 mL) and dried (MgSO,). The solvent was removed by evaporation under

10 reduced pressure, the crude product was triturated (EtOAc:isohexane, 1:10), filtered, washed
with isohexane (5 mL) and dried to give the title compound (428 mg, 74%) as a white solid.
"H NMR 2.86 (dd, 1H), 3.25 (obs dd, 1H), 3.89 (m, 2H), 4.72 (m, 1H), 5.39 (t, 1H), 5.51 (t,
1H), 7.17 (m, S5H), 8.13 (d, 1H), 8.59 (d, 1H), 12.35 (s, 1H); MS m/z 424.

15 Example 26: 2.3-Dichloro-N-{(15.25)-1-[(methylsulfonyl)amineo]-2.3-dihydro-1H-inden-
2-yl}-4Ii-thieno[3.2-b]pyrrole-5-carboxamide

Cl > )
\ /) N\ 0 LS~
Cl N

5-Carboxy-2,3-dichloro-4H-thieno[3,2-b]pyrrole (Method 4, 236 mg, 1.0 mmol), N-
[(1S,25)-2-amino-2,3-dihydro-1 H-inden-1-ylJmethanesulfonamide (226 mg, 1.0 mmol),
20 DIPEA (174 ul, 1.0 mmol) and HOBT (135 mg, 1.0 mmol) were dissolved in DCM (10 mlL)
and stirred for approximately 5 mins. EDCI (240 mg, 1.25 mmol) was added and the reaction
stirred for 20 hours. The volatiles were removed by evaporation, EtOAc (25mL) added, the



0 2,3-Dichloro-N-[(iR 2R)-1-({[ (4R -2, 2-di net hyl - 5- oxo- 1, 3- di oxol an 4[ :
yl I acetyl }am no) - 2, 3-di hydro-| H i nden-2-yl]-4Ht hi eno[ 3, 2- b] pyrrol e- § cA';HBt;BDB
xani de 15 (Exanple 4; 200 ng, 0.4 mole) was dissolved in THE (2 nlL) and
wat er (2 mwoasrs3daOH (100 ng) were added and the suspergr@Bostdsiy ed at
anbi ent tenperature for 48 hours. 2N HCI was added until pH 1 and the
aqueous phase was extracted with EtOAg7(3 x 5 nmL). The ~. ,.} conbined

or gani ¢ RRHHE valiRH Svithaaie 2 Wi1h rvyahe brifel@0 ML) anddddaaMgh®,)rThe falstilel | ed
(MgS™4). The sol vent was evaporated under reduced pressure and the reisdue
was tritWeiEeEovRR by evaporation ymsler reducod depsse toagivedhe e eamrounh@3Pmel e conmpound
(133 ng, g %@S ?ﬁ’ﬁl brown solid. "H NWR 2.45 (obs in, 213), 2.87 (dd, 111),
3.26 (obs £ 4.39 (m 111), 4.57 (m 111), 5.52 (t,111), 7.18 (m
511), 8. k[%NMRlJSiIrn, BIEA9Y ¢, 3H), B,287m3 OHf, 9,57 Tth 1) H), WBSrﬁmZIHBZZ 1325 18], AUG 2006

D s Sl AT 33 T T 3 & TPprbdh h DAL G ?samm /M M| 1 i nden. 2

yl }-4Hthi enol342- bl pyrrol e- 5- car boxanr i de 0O HN-OH NN HNO Cd--SNC
N-{(1R 2R) 1- (2 Acetox acet -2,3-dichlo
B 25 Hmethig] aorpimlin.g gainof2.3- 1. 36 ol )
was di ssqhvad, m.mi.ggr %Mﬁﬂg@%@g 525 (100, ) e then
added an ature for 16 hours.
Water (50 nL) was added and t he aqueous phase ﬁi extracted with Et OAc (3
ed

x 30 nL). The conbi ned organi c phases were was ith water (2 x 50 L),
brine (50 nL) and dried (MgSO4). The sol vent enoved by evaporation
under 10 reduced pressure, the crude productfwas triturated )
(Et CAc: i sohexane, 1:10), filteged, washed\ i sohexane (5 nmL) and dri ed
to give the title conmpound@! 749 asav\,hlte solid. 1H NWR 2. 86

dd, 111), 3.25 (obs dd, IN), 8. m 1 5.39 (t, 111),
g.Sl (t? 1|4),(7.17 (m g?-é, ﬁ ((d, T)H), 12-3g (s, 1)1-1);
O

M5 mlz 424.

10 2,3-Dichloro-N-{(1R,2R)-1-[(chloroacetyl)(methyl}aminoc]-2,3-dihydro-1 H-inden-2-~
yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide (Method 10, 100 mg, 0.22 mol) and morpholine
(100 mg, 12.6 mmol) were dissolved in DCM, stirred at ambient temperature for 20hours and
the volatiles removed by evaporation under reduced pressure. EtOAc (10 mL) was added and
the mixture washed with water (2x 5 mL), brine (5 mL), dried (MgSQy) and the volatiles
15 removed by evaporation under reduced pressure to give the title compound (60 mg, 54%) as a
buff coloured powder,
"H NMR 2.36 (m, 4H), 2.74 (d, 3H), 2.9-3.55 (m, 7H), 4.8 (m, 1H), 5.96 (dd, 1H), 7.0 (m, { 3
1H), 7.09 (d, 1H), 7.26 (m, 3H), 8.62 (dd, 1K); MS m/z 507.

20 Example 28: N-{(1R.2R)-1-[(2-Amino-2-oxoethyl)aminol-2,3-dihydro-1H-inden-2-yl}-
2,3-dichloro-4H-thienol3.2-blpyrrole-5-carboxamide




15 Exanpl e 26: 2, 3-Dichl oro-N-f

(1S, 2S)- 1- f (et hyl sul f onvl ) ani nol - 2, 3- di hydr o- 1H i nden- 31 AUG 2006
2--yl | -4Ht hi enof 3, 2- bl pyrrol e-5-carboxamide CI 3 0 HN C N H HNC. ..,

5- Car boxy-2, 3-di chl oro-4H-t hi eno[ 3, 2-b] pyrrole (Method 4, 236 ng, 1.0
mol ), N [ (A&MHE$53_ a0 no- 2, 3- di hydr o- 1H- i nden- 1- yl | met h@CEEHI/82T de
(226 ng, 1.0 nunol), 20 DIPEA (174 L, 1.0 mmol) and HOBT (135 ng, 1.0 mol)

were dissolved in DCM (10 nL) and st r$&ed for approximately 5 mns. EDCI
(240 ny, 1. 25 Faengred ina sindtidovnmen th Expenple 32 usiegV-{§1R.2Meldathisp-220dihpgires. The

vol atile . a 31.AUG 2006
W0 051 05 25T ERR IR St e PR AL L oSt 7 Bl bon R eeh i) g m) and
brine (1Grohpacatachidy.i ed (MySO4). The volatiles were renoved by evaporation
under re ssure to ve the title conpound (430 979 as_ a foam
TENR o BRAEER 15, 68 s, EoiqTo . 280 had T AP0, 421 01R, 4o, 305 (1
1H, 7 1 d

1) 1 (ST GEEHRS 05, TR Gy A xh 27 (PN (6 Se ol 0 i)
2S)-1-fi rMSIWZ(Mﬂﬂhm i n-4-vl acetyl)am nol -2, 3-

di hvdr o- 1H-i nden- 2-vl | - 4H-t hi enof 3. 2- bl pvrrol e-5-carboxamde CY i 1 C S
H~NO C H10 _

2, 3- Di chlBaenpite £9:1 R-AR.2K)=-1-[(tfehil-Bidac@iNényiriethhinhiel]-D GldiRydredBRindew- 1H- i nde
n-2- yl}-4Hthi eno pyrro e- 5- car boxam de Met hod 10, 100 ng, O0.22
mol ) and &Bujsephics il (e 2 PELIR ol carp@¥PIgE ssol ved in DCM stirred at
anbi ent terrperature for 20hours and the vol ati | es renpoved by evaporation
ur(der reduced pressure. EtOAc (10 ml.) was adde d the m xture washed
with water (2 x 5 nm), brine (5 nL), dried (M and the volatiles 15
removed by evaporation under reduced pressu give the title conpound
(60 ny, 54% as a buff coI oured powder. t NI\/ROZ 36 (m 411), 2.74 (d,

313), 2.9-3.55 (m 713), 111), 596 dg M70(m IH), 7.09 (d,
113), 7.26 (m 3H), 862( \J@IMNL“

10

DIPEA (520 pL, 3.0 mmol) and 7-butyl bromoacetate (150 pL, 1.0 mmol) were added
to a solution of N-{(1R,2R)-1-amino-2,3-dihydro-1H-inden-2-y1}-2,3-dichloro-4.H-
thieno[3,2-b]pyrrol-5-yl-2-carboxamide (Method 8, 479 mg, 1.0 mmol) in CH;CN (15 mL).
The resulting suspension was stirred at 60°C for approximately 2 h. Upon cooling the

15 wvolatiles were removed by evaporation under reduced pressure, the residue dissolved in
EtOAc (20 mL), washed with water (2 x 20 mL), brine (20 mL) and dried (MgSOs4). The
L volatiles were removed by evaporation under reduced pressure and the residue purified by
column chromatography (EtOAc:isohexane 1:1) to afford thé title compound (100 mg, 21%)
as a white solid.
20 'HNMR 1.49 (s, 9H), 1.87 (brs, 1H), 2.75 (dd, 1H), 3.62 (d, 2H), 3.65 (dd, 1H), 4.15 (d, 1H),
4.40 (m, 1H), 6.82 (s, 1H), 7.10 (d, 1H), 7.25 (s, 2H), 7.40 (d, 1H), 9.80 (s, 1H); MS m/z 480.
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20 Exanpl e 28: ’
N-{ (1R, 2R) - 1-f (2- Ami no- 2- oxoet hyl ) ani noi - 2, 3- di hvdr o- 1H i nden- 2- vl } 3 124U6 200§
3-di chl oro-4Ht hi enof 3, 2- bl pyrrol e-5-carboxamde O /NHZ S HN C H 31 AUG.
2006 WD 03wODa8BI31PCTI GBO3100875 -88- Prepared in a simic@aycemwogs to
Exampl e 29 using N-{ (1R 2R)-1-am no-2, 3-di hydro-

1Hi nden- 2-yl }-2, 3-di chl oro-4H thi engﬁs 2-b] pyrrol 5-yl - 2- car boxam de

(Method §y.mpM 30070 ANCYBhodyhleMAMing22 8 Hihvhi JlH]%d&* qf.2.4H), 3.16

(m 211); 3. m . m - m 111), 7.03 (s,111), 7.12
(s, 111) dichlora-dHnthi 2 let5-carboxamide 37 (s, 1H), 8.49 (d, 111),12.36
(s, 11-1); Ms mz (M11)-422. Exanple 29:

2-vil-2,3-dichloro-4Hthi eno[ 3, 2- bl pyrraql e-5-¢arboxamde OXri O S C~i
10 DI PEA (520 L, 3.0 rrrml) a =Rut v, b;_,g acetate (150 L,1.0 nmol) were
added to a sol ution of cl H

N{(IR 2R) 1- am no- 2, 3-di hydr o- |N|den 3-di chl oro-4H
t hi eno[ 3, 2-b] pyrrol -5-yl - 2- calcboxam de 479 ng, 1.0 mmol) in CH3CN
(15 mL). The resulting suspension was sti rr 60C for approximately 2

h. Upon cooling the 15 volatiles were rem)ved by evapor ation under reduced

pressure, t heNﬁé&iZ@hb[(mreB@uovmrhonylnEMb@m@sz Adihydyeabirdaleni2tybl-hdt er (2 x
20 L db
) 5 H{chﬁ?o-ﬁdgghl 3 2 ﬂ)ygrro 4 ADSRE 03 2 %1]’?% %@l ﬁ}O'IL ilﬁg]érﬁ%élem)ve y

evaporatlon undeéer essure an Ue pu col um
chr omat odissglind it BOBACLOISONERANE oil) hddedandifie @esadmbmmﬂed Tat anmmmmmn(r& 00 ng,

2199 as_a ite _solid. 20 rH 1.49 (s, 911 7 1 (rld
111), 3.6&% %Mzﬁapor%wegn%eaaec%éwwrs wvaa%%on mﬁl 9’88[33% Hémﬁ s
El 30111) rlgOgUGchehh’é compound $85n7el 369%) & AAbhifePowldedl) . 9. 80 (s, 111); 'VB mf z

"HNMR 2.71 (dd, 1H), 3.16 (dd, 1H), 3.29 (m, 2H), 4.25 (m, 1H)}, 4.39 (m, 1H), 6.97 (m,
10 2H), 7.08 (m, 3H), 7.24 (m, 2H), 7.48 (d, 1H), 8.63 (d, 1H), 11.62 (s, 1H); MS m/z (M-H)’
422.

N- (1R 2R)-1-[(tert-But oxvcar bonyI net hyl ) ani QI/Q’,"S-di hydr o- | Hi nden-

Example 31: N-(1R.2R)-1-[N-Acetyl-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-
¥11-2,3-dichloro-4H-thieno{3.2-bIpyrrole-S-carboxamide

OH
0

e
cl N
}D\\ZN )

TEFA (1 mL) was added to a solution of 1,1-dimethylethyl [acetyl((1R,2R)-2-{[(2,3-
dichloro-4H-thieno[3,2-b]pyrrol-5-yl)carbonylJamino }-2,3-dihydro-1 H-inden-1-
yDaminojacetate (Method 18, 40 mg, 0.08 mmol) in DCM (5 mL} and the reaction was

stirred at ambient temperature for 1 h. The volatiles were removed by evaporation under

15

20 reduced pressure to afford the title compound (35 mg, 94%) as a white solid.

TH NMR 2.49 (s, 3H), 2.97 (dd, 1H), 3.20 (dd, 1H), 3.90 (m, 2H), 4.70 (m, 1H), 5.50 (d, 1H),
7.25 (m, 5H), 8.60 (d, 1H), 12.43, (s, 1H); MS m/z 466, 349.



WD 03/ 074531 PCT/ GB03/ 00875 -89- Exanpl e 30:
N-f (1R, 2R) - 1- (Car boxvnet hyl am no) - 2, 3-di hvdr o- 1Hi nden-2-vl 1-2, 3- 31 AU§ 2[][]5
di.chl or o- 4Ht hi enof 3, 2- bl pvrrol e-5-carboxam de O,, C OH S \ OHN O

N (1R 2R) - 13%)'[ ert - But oxycar bonyl net hyl ) am no] - 2, 3- di hydr o- 1H-i nden- 2- yI} 2
. 3- 5 di chl SYQP#HPhi enof 3, 2- b] pyrrol e-5- car boxani de ( ExaRpTEBIH8700 ny,

0 21 mnol) dissolved in DCM (10 niL). JPA (1 nlL) added and the reaction
stirred a arrbl ent te eéature for 6_ urs. Evaporatzl on under reduced

ACE L il : Cye =title
. S-callﬂﬂ J‘}Mﬁez 71 (dd, 111) 3 16

229 (1M 4. 2D (N R) 6.97 (m 10 2H), 7.08
(m 3H), 7.24 (m 2H), 7.48 (d, I'M 863(d prl 62 (s, 1H; MS mz
(MH" 422. Exanple 31: §

N (IR 2R) - 1-f N- Acetyl - N- (car boxynet hy)am d| hvdr o- 1H-i nden- 2-
yl }-2, 3-di chl or o- 4Ht hi enof 3, 2- bépvrrole carboxamde HO \-NO s d
N 15 TFA (1 nL) was added i on of t hyl et hyl

[acetyl ((1R 2R)-2-{[(2, 3- N

di chl oro- 4Ht hi eno[ 3, 2- b] pyrr§|]-5- i) cal\bonyl'Ta no} - 2, 3-di hydr o- 1H i nden-
| - yl)am no]acetate (Method 1 40 ny, 08 mmol) in DCM (5 nL) and the

Femoved by ovaporil it B 35 et s g bivionaf MR PREH T

111
g 0 580?335 (aﬁllcgmo aﬁ&o%%‘f%ﬁﬁr&@ﬂhﬂden%lwa c%erﬂ&o(m ﬂﬁ’éﬁ))[S ﬁ%]%gn&g-d ),

511), 8.60- adaoxmade (Eme 28,5100 39@19 251 NBRGH in mlom T‘quew@nmsmmm
03/ 074531 at ﬂééﬁ%!a&(}ﬂ% forth. 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 (MgS0O4). The volatiles were removed by evaporation under reduced pressure

10 and the residue purified by column chromatography (EtOAc:isohexane 1:2) to afford the title
compound (50 mg, 45%) as a white solid. .
TH NMR 2.49 (s, 3H), 2.98 (dd, 1H), 3.20 (dd, 1H), 3.29 (brs, 2H), 4.0 (m, 2H), 4.65 (m, 1H),
5.70 (d, 1H), 7.25 (m, SH), 8.30 (d, 1H), 12.10, (s, 1H); MS m/z 487.

15 Example 33: N-{(1R.2R)-1-[N-(Carboxymethyl)-N-(hydroxyacetylamino]-2,3-dihydro-
1H-inden-2~yl}-2,3-dichloro-4H-thieno[3,2-b1pyrrole-S~-carboxamide

- , | . H0~>‘/_<
XIHGQ

Potassium carbonate (20 mg) and MeOH (1 mL) were added to a solution of
[[(acetyloxy)acetyl]((1R,2R)-2-{[(2,3-dichloro-4H-thieno[3,2-b]pyrrol-5-yDcarbonyljamino }-
20 2,3-dihydro-1H-inden-1-yl)amino]acetic acid (Method 19, 120 mg, 0.23 mmol) in THF (5

ml) and the reaction was stirred at ambient temperature for 24 h. The volatiles were removed

—

by 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
reduced pressure to afford the title compound (110 mg, 100%) as a white sclid.



Exanpl e 32: )

N-{(I R 2R)-1-f Acet vl (2- am no- 2- oxoet hvfam nol - 2, 3-di hvdro-| Hi ndenzﬂ-’f‘UG 2006

yl'1 -2, 3-dichl oro-4H-t hi enof 3, 2- bl pyrrol e-5- carboxam de Hz 0S C O

Acetyl chl OYP&07BY pL, 0.24 mmol) was added to a sol uti ®CT@EBIMeds7S

(1R 2R)-1-[(2 5

am no- 2- oxo(, t hyl ) am no] - 2, 3-di hydr o~914 i nden- 2-yl } -2, 3-di chl oro-4H-t hi eno|

3 2- b]TEymm:i B?MKEHXGI’IBQ@%(IEP},MrSg 79, 4390, ), 40323&:: BH}}?PSI(&,TﬁﬂE (10
e_reactj re at.. anbient tenperature for he

voI at| | &2 gg?»él'ﬁe&%%édlftﬁr 13#9&0#@4%%‘6@% reduced pressure, the residue

dissolved in EtQAc (50 nlL), washed with water (2 x 10 nL), brine (10 nl)

and dried (MgJSO4). The volatiles were renoved by evaporation under reduced

pressure 10 and the residue purified b coI um chromat ogr aphy
i PIXLE K¢k ] f RAGER {2 p-oEotetr almydypivaany 5% as a white

12.10, (s, 111); NB mz 487. 15 Exarrple 3(;% o

N-{(1R 2R)-1-[ N-(Car boxynet hyl ) - N- (hydr oxyac am nol - 2, 3-di hydr o-

1H-i nden-2-vl | -2, 3-di chl oro- 4Ht hi enof 3, 2/bl pyr¥ol e- 5- carboxam de OH HO
Cl 0 Potassium carbonate (20 ng) and l\/e'a_—l (1 nL) were added to a solution

of [[(acetyl oxy)acetyl] ((c { w /

[ (2, 3-dichloro-4H-thieno[ 3, 2- | »379 pnyl ] am no} 20

2, 3-di hydro- 1Hi nden- 1-yl ) am no] ageti\¢ acid (Wethod 19,120 ng, 0.23 mmol)
in THE (5 nL) and the reaction was sPirred at anbient tenperature for 24 )

h. The vol ati t d e, the
resi due di sso é‘vﬁé(ﬁ%t er anal)g%?gi‘%g dg)ﬁlﬁ}@.’ @S—éﬁ%&?ﬁﬁx&é@%ﬁ%t ed into
Et CAc (3carbok@11mc)d (AARReD Nat [21461- mvpmSe:mnuledS hng) anddfioA@(120mgy0d8r reduced

AUG. 20060 V55 ad s erentie 8 BOR AR S i BRR A LB o 23 18
(dd, 1HD, cidord2 L GichdfR)3-b1pydsle Sbarbbianditle (MetBed 10223 Hg, 03 -r8fiolf # anbjdrous

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 (5 mL), washed with water (2 x 5 mL), brine (10 mL) and dried (MgSO.). The
volatiles were removed by evaporation under reduced pressure and the residue triturated

15 (EtOAc:hexane, 1:10), collected by filtration, washed with hexane (2 x 5 mL) and dried to
give the title compound (112 mg, 56%) as a brown solid.
'H NMR 2.15 (m, 1H), 2.43 (m, 3H), 2.91 (dd, 1H), 3.25 (dd, 1H), 4.70 (m, 1H), 4.92 (m,
1H), 5.46 (t, 1H), 7.03 (s, 1H), 7.13 (m, 1H), 7.18 (s, 1H), 7.25 (m, 3H), 8.55 (d, IH), 8.75 (s, -
15), 11.85 (s, 1H); MS m/z 444, 446

20

The following examples were made by a similar process to Example 34 using N-

{(1R,2R)-1-amino-2,3-dihydro-1H-inden-2-yl}-2-chloro-6H-thieno[2,3-b]pyrrole-5-

carboxamide (Method 21) and the appropriate commercially available carboxylic acid:

25



7.25 (in, 5H), 8.67 (d, 111), 12.40 (s, 113); M m z 482. Exanple 34:

2-Chloro-N[ (1R 2R) -1-({((2S)-5-oxotetrahvdrofuran-2 5 6.200
yl | carbonyl | am no) - 2, 3-di hydro-1 H i nden-2-yl | - 6Ht hi enof 2, 3- bl pyr%%llz“eJ g éar
boxamde o', " JoHHHNC 3 NI/ HCDPEA (180 L,;1.05 nmol), HOBT (68

ng, 0.5 mol ), (2S)-5-oxotetrahydrofuran-2- carboxylic acid (CAS Reg. No:
[ 21461- 84 7] 0.5 mml 65 ng) and EDAQE-( 120 ng 0.63 mml) were added to

ed (I\/gSO4) The voI at| les were
--------- ‘essure and the re5|due trlturated 15

3.25 (dd, 1H),
7. 18 (s;

2.91 (dd III)
1|—|) 7.13 (m 111)

470(m
IH),

car boxyl (
14f or nv|=

_ R ? Al- E{neet 3nasvar
trol e-5car am de

t hi enol I, lrﬁ' - Ci boxam de Exam a 38 2 Chl oro-8' -

{1R 2R R ¥ anov| )am ne--2,,3-dl bvro. | H
Example 41: N-{(1R,2R)-1-[(2-(tert-Butoxycarbonylamino) Jacetylamino}-2,3-dihydro-1-

inden-2-yl}-2-chloro-6 H-thieno[2 3-b]pvrrole-S-carboxamlde Examgle 42: N-{[1R.,2R)-1-




] nden-2-v11l. 6Hst hl ened23 blpyrrnl e-5- oxaa w idel zxanpic 39: rV-{Ti

2R)-1-1[ Z Acetoxvacetvl) 1.2, 3-di hvdro utden-2-vl)-2- nmhw 31 AUG 2008

chl oro-6Hthi enol 2. 3 bl V12M e-S rboxan icle Exanple 40: .

N ((1R, 2R) WO 03/q73R) - 3- (t ert - but oxvcar bonyl am no) - 3- PCT/GB03/00875

car banoyl propanovl | am no) - 2, 3-di hvdr o-| Hi nden- 2-vl ) - 2-chl or o- 6Ht hi enof 2

3- Dbl pyrrol e-5-carboxam de Exaan e 41-93- -
iN&gdro 1H

N{ (1R ’E)( 1- 1( ER(tert But joxivi rbonyl am no) acet vl am nol -
i nden- 2 2. chl org-6H-t-hli h = p -
11R 2R) |35 2-cafHaanoyl ace @M%Prﬂﬁc% 382(déu1éi)¥ﬁ%1f@|doﬂ@ 458 (m, | 358,360
-bden-2{yl "1 -2-¢hl or o- 6H lie 56: N
((1R 2R}I - 12- &ert - But oxvc Fjb}g 9§ant | nw’bgsog %@3@0@ 5@&56 n- 2-vl)-
f 0- 6H-t i ono- 2| 3. bl pvrrel us}&asubmnm@z&;a}ml e $7: 2-chlorjo-ate ((iR
2R) - 1- 11 3—hve-ajey—2—t—7v Saas) Ry ], 1=t n
o 1) TRt hi enbCRGMenyy r HOMSO SR B0 17 8 B 3000 404085/ 074591
PCT/ Go03 00875 195 ngORﬁMﬁ)M f6 ot 4 PIRO06) o 1 BOurded 1d) 321 (d

, 4. m (s, : :
8.19 (s 11-1)| 8.53 (d ,2(91)1H);L'11$Qn(5§—l,), &%(ctsﬂll;ﬂm I(H}Mso dé) 2.8%

(dd, 111), 3.21 {dd. 111), 4, 406 311), 3.86 (m 4H), 4.71 (m
1H), 5/51 (t. LR). 6.99 (3113@1&% Iﬁs 15 (m_ 5H), 8.23 (d, 111). 8.50 (d,

1H), 11382 (br|Me 1H 37 MNOMSDAOH1KE) (s, BHHS2.84(dd3HX), 32284, ( dd,374)3763.| 22

dd, 374, 376 1H), 4.53 44 1. 6.99 (d. 111) | 7.17 5H) ,
g.sz (d) 11-1), 2)51 (d, H&H)‘lHlﬁ@E g‘i‘lhé ff}) g@%%&%l ) (Dlvrsoszr; 2H)38

S LEE Tl ST Y i @fﬁié‘% dafedile 1B 530 ) [ %6 (m) 1M
38 CH,CH;OMe | (DMSO-dg) 2.38 (m, 2H), 2.84 (dd, 1m,320 (m 418, 420
4H), 3.55 (m, 2H), 4.55 (m, 1H), 5.47 (1, 1H), 6.99
(d, 1), 7.15 (m, 5H), 8.33 (d, 1H), 8.50 (d, 1H),
11.81 (s, 1H)

39 CH,OAc (DMSO-dg) 2.07 (s, 3H), 2.88 (dd, 1H), 3.23 (dd, | 432, 434
1H), 4.51 (q, 2H), 4.62 (m, 1H), 5.50 (t, 1H), 7.0 (d,

1H), 7.18 (m, 5H), 8.50 (t, 2H), 11.81 (s, 1H)

N-{

H/-\

40 NHBac (DMSO-dg) 1.37 (s, 9H), 2.89 (dd, 1H), 3.05 (m, 568, 570
NH, | 2H), 3.57 (m, 1H), 4.24 (m, 1H), 5.53 (m, 1H), 5.46 '
3 {t, 1K), 6.70 (d, 1H), 6.98 (m, 2H), 7.18 (m, 5H),
8.28 (d, 1H), 8.52 (d, 1H), 11.82 (s, 1H) S
41 CH;NHBoc - 511, 513
142 CH,C(O)NH; | (DMSO-ds) 2.86 (dd, 1H), 3.07 (m, 2H), 3.23 (dd, | 417, 419

1H), 4.55 (mn, 1H), 5.47 (m, 1H), 6.98 (s, 1E0), 7.0
(d, 18), 7.19 (m, 5H), 7.38 (s, 1H), 8.49 (d, 11D,
8.53 (d, 1HD), 11.82 (s, 1H).

56 CH,CO;Bu | (DMSO-ds) 1.36 (s, 9H), 2.83 (m, 15D, 3.19 (m, 474, 476
3H), 4.57 (m, 1H), 5.45 (¢, 1H), 7.00 (s, 1), 7.15 (s,
1H), 7.20 (m, 4H), 8.53 (t, 2H), 11.82 (s, 1H)




11.81 (s, 1H) 39 CH2OAc (DVBO-d6) 2.07 (s, 3H), 2.88 (dd, 11-1), 3.23 (dd,
432,434 1H), 4.51 (q, 2H), 4.62 (m 1H), 5.50 (t, 111), 7.0 (d, 1 (38
(m 511), 8.50 (t, 2H), 11.81 (s, 1H) 40 NHBoc (DNMSO 46)1.37 (s, 914y AUp 286
(dd 11- 1), 2@5)%%@ 568,570 /NH2 2H), 3.57 (m 11 ), 4.24 (m 1H), 5.53
(m 1R, 11 (t, 111), 6.70 (d, 1B), 6.98 (m 2H), PET/GBOYWE7H11)
8.28 (d, 1H) 8.52 (d, 1H), 11 82 (s, 1H) 41 CH2NHBoc - 511,513 42

CH2C( O) NH2_(DVBO- dB) 2 86 111) 8407 (m 2H) 3 23 (dd_417_ 419 1H),
4.55 (m51H), 5 mm (D@A%d@)szsmﬂsl 1E), 923 ¢ld, T, 345 (m, 19 48M436H), 7.38
(s, 1H| 8.49 (¢l 11- 3 1 | d t Bl
(DVEO d6) 1. 36 (4 DHS @Sgﬁﬁ? @“1-6116’%?@7% t}%'l)ﬂﬁié H@%m 111)
5.45 (t] 1H), 7100 i(s, 11),| G, £, 1.38 (RHE), §22@, (1), 84HY, 113),53( , 2H), [11.82
(s, 1H) |31 AUG 2006 V\DO 074531 PCT/ GB03/ 00875 -94- 57 CH (IDVBO-d5) 2. 85
(dd, 1H) ] 3.22 (@d, 1H), SU§R GaE8) 435 Y OH 1H), 3.57 (m |4H), 4.31 (m
311), 5]48 (m {11), 7. o (MW (s, 1H), 7.18 (m 5H), 8.25 (d,| 111), %'5 (d,
1H, 11.80 (s, 11H) Exanplie 43:

N-{(lR,2R)-1-[((3R) 3- Ani no- 3- car barmoy! pr opanovi ) ani nol - 2, 3- df bvdr o-

1H i nden- 2-yl }-2-chl oro- 6H-t hi enof 2, 3- bl pyrrol e-5-carboxam de O NHZ NHZ

HN O H

(Exanpl e 40 251

(

5

10

15

-3-carbamoylpropanoyDaming]-2.3-dihydro-
)nida €27 bam)yl acetyl ] ani no) -

Bxafhiphé 43: VE( 1R,2R 2-1-[ ( !3R)-3-Ammo

N-((185,25)-1-{ [(2(S)-2~(tert-Butoxycarbonylamino)-2-carbamoylacetyl Jamino }-2,3-
dihydro-1H-inden-2-yl)-2-chloro-6 H-thieno{2,3-b]pyrrole-5-carboxamide (Example 40, 251
mg, 0.46 mmol) was dissolved in trifluoroacetic acid (4 mL) and stirred at ambient
temperature for 24 hours. The volatiles were evaporated under reduced pressure and the crude
material was azeotroped with chloroform (3 x 5 mL) to afford a gum. The gum was triturated
with ether (5 mL), the solid collected by filtration, washed with ether (2 x 5 mL) and dried to
give the trifluoroacetate salt of the title compound (239 mg, 93%) as a brown solid.

"H NMR 2.75 (m, 2H), 2.90 (dd, 1H), 3.23 (dd, 1H), 4.04 (m, 1H), 4.59 (m, 1H), 5.50 (t, 1H),
7.00 (s, 1H), 7.19 (m, SH), 7.54 (s, 1H), 7.74 (5, 1H), 8.05 (br s, 3H), 8.56 (d, 1H), 8.70 (d,
1H), 11.83 (s, 1H); MS m/z 468, 469.

Example 44: N-{(1R.2R)-1-[(AminoacetyDamino]-2,3-dihydro-1H-inden-2-yl}-2-chloro-
6H-thieno[2,3-bIpvrrole-5-carboxamide




nmy, 0.46 nmol) was dissolved in trifluoroacetic acid (4 nL) and stirred at
anbient tenperature for 24 hours. The vol atiles were evaporat ed uddekto 2006
reduced pressure and the crude material was azeotroped with chloroform (3.
X 5 m) toV@PHIES3A gum The gumwas triturated 10 with eChaaBog/Bosm ), the
solid collected by filtration, washed with ether (2 x 5 nL) and dried to
give the trifluoroacetate salt of theS%itle conmpound (239 ng, 93% as a
E{-&jmfglgi d. KHI(INN-A-[E5¢érBudklcarbdnPamirdhcetylkiino]-3,328hydic L Hifden:2-4. 04 (m

] m
11-1), 7% f(fgomffﬂythwao@é Izlsync&e-fﬁr@yxm’sdﬂs@%@?ﬂq‘ﬁ 56 1 Q%Oﬁ)wasll 83
(a, 1W A0
N{ (1R ZI\J‘R%[§ c?(“km }rlllgacet aqu%am nol - 2Il‘iﬂ?,fﬂlé)lmacmrcoamlI&E)|5r11ndLe)r¥mZs asde}d_agdéhﬁl or o-
6H-t hi enmfa@;dﬁ-stlrrp@atramb@nstemcﬁamx@ﬁw Abows. N”er valiriles Wergxtyapomied undad 03/ 074531
PCT/ GB 0875 -95-
But oxy af‘%g?ﬁsll EXFEYES )mél\%é'? )éf‘iui‘?ﬁcﬁ%}]waﬁ [‘1%308[(,:]'}]&315&\{1 fr cplorpfopm (3 35 mi), triturated
yl } - 2- chivih eth@HstHLY, B6lledted bPlitytiom wasked va thhsthea (U X168 i Fuadiiied t4 bive 36 N,
0.75 mml ) was dissol ved_ in dichloromet hane) (10 mL) and trifluoroacetic

acid (0. B’lﬂﬁ‘l‘_’?%ﬁméﬂﬂ@dh%% comgourdd 20 ygd3gh)ia F‘Qﬂ"’@tsoﬁ%l ent tenperature
for 7 ho%mg@g\z{g%?m 39% (ﬁfrlﬁ) BRARAY, 254, gﬂleﬁ-l'ﬁSrS‘f‘éH‘fﬁ? 6WogsuHe and the

crude soli1d wa hi or 6f of m triturated wth
et her (574210, 5Hb810§¢breﬂib§58(d,tlfht&8ﬂr(,d Wl IVESO(i 385, @tlher (2 x5 rrL) and
dried 1h° give the trifluoroacetate salt of the title conpound (200 ng,
53% as a brown solid. 1H NMR 2. 90 (dd 1H), 3.21 (m 111), 3.65 (m 211),

4.59 (m Ex le515512- lor&Ma lRER ) ethyl Inge io)a&et: , 3H){ |
8.58 (d, 111) | ] '
Exanpl e4822 Fet hyl ) am nol acet
yl) Ol

ani i no) - 2, 3-di hydro-1 Hinden-2-yl ) -6Ht hi eng[ 2, 3- bl pyrrol e-S-carboxani de \

OH O-—-jN HN\ d 9 N o ¥
‘olle
N o/
mh@
- N
H 0

2-(Benzylamino)ethanol (160 mg, 1.06 mmol) was added to a solution of 2-chloro-N-

15 {(1R,2R)-1-[(chloroacetyl)amino]-2,3-dihydro-1H-inden-2-yl}-6H-thieno[2,3-b]pyrrole-3-
carboxamide (Method 23; 216 mg, 0.53 mmol) and EtsN (500 pL, 3.60 mmol) in anhydrous
THF (5 mL) and the reaction stirred for approximately 16 hours at room temperature then for | ( ' )
a further 16 h at 50 °C. The volatiles were removed under reduced pressure, the residue
dissolved in EtOAc (10 mlL), washed with H;O (2 x 10 mL) and dried (MgSQ,). The solvent

20 was removed under reduced pressure, the residue triturated (BtOAc:isohexane, 1:5), collected

by filtration, washed with isohexane (10 mL) and dried to give the title compound (100 mg,

36%) as a brown solid.
"H NMR 2.58 (t, 2H), 2.90 (dd, 1H), 3.09 (dd, 2H), 3.18 (dd, 1H), 3.50 (dd, 2H), 3.68 (dd,
2H), 4.55 (t, 1H), 4.65 (m, 1H), 5.46 (t, 1H), 6.99 (s, 1H), 7.04 (d, 1H), 7.23 (m, 9H), 8.38 (4,

25 1H), 8.53 (d, 1H), 11.81 (s, 1H); MS m/z 523, 525



H O 2- (Benzyl am no) et hanol (160 ngy, 1.06 nmmol) was added to a sol ution of
2-chloro-N- 15 31 AUG 2006
{(IR, 2R)-I-[(ch| oroacetyl)am no] - 2, 3-di hydro- | Hinden-2-yl }-6Hthieno[2, 3-b

] pyrrol e-5- wf) % m de (Method 23; 216 ng, 0.53 mmol) and Et 3N %500 L,
3.60 nm 1) in anhydrous THE (5 mL) and the reaction stirrBel/FB/00875
approximately 16 hours at roomtenperature then for ( } a further 16 h at
50 C. The volatiles were renoved unde 6 educed ;‘)%gessure t he residue

di ssol ved in EpeiRiloping sxpmples wawprade Ry the Presess(of Lxample A5 usingd-difared- ( vysos) .
The sol v [ riturated
( Et GAc: |§E%ex@%em0@gmﬁa?@%dlﬁ§€&? ’Pﬂ?%ﬁ 212 @I\théﬁgtzrﬁﬁ]t, %H?zghex ane (10
m_) and d:arbethldegnd/theaﬁrwopnatdcenmqwlyrwmmbmnmg? 36% as a brown solid.
"H NMR 2.,58 ) .3 Ad. 1H), 3.50 (dd,
2H), 3. 68 Cae, : : L6 5+ 6.99 (s,
1H, 7. 9411&&-2-%!}%61:7 t}ﬁéﬁ%mi -err«ﬂe-S&afﬂixamﬂﬁ 1H, 8.53 (d,1H), 11.81 (s, 1H);
Ms mz 523, . 1 PCT/ GBC13100875 96 The fol |l owi ng
exanpl es SR e htind NE2-hvdpow ybamiy 3

((1R 2R %h momqﬁ |\ 5 s il V1) O i enof 2, 3-

] pyrrole- y avail abl e am ne:
Exanpl e tGlB - 2R ~hidroxyethyDaminelacetyllamino)-2,3-dihydro-1H-

(nDruholln 4 Z ﬁ eag ﬁg'
|nden 2- 2 ')

a8 '-*-u-w -y thisnol2ilpyroleriotagbexamide ni i no) - 2, 3-di hvdro- | H
i nden- ,[a[r_,%-lggd %@hﬁﬁ_hﬂg 09k 2 pvrrol e- 5 car boxam de 10 Exanple 49:
2-Chl o | M - “oxvet hvl )am noI acetyl | am no) - 2, 3-

2- Chl or 0~ ( (IR 2R\ 1 (41 2 3. I '
di hydr ox tyI | am no) 2 3 d| hvdr o- 4H-1i nden 2-yl)-6H
t hi enofl2, Bxa 31 OPBAT-Hedrbs yl}ami

N-( (1R 2R) -1 - ( [Bi s(2-hydrT ~ace v e
i nden- 2- pnol2.3-blpvrrol arhoxamide

20

25



O S\ N-CC / 0 202531 AUG 2006 WD 03/074531 PCT/ GBO3/ 00875 -97- Ex -
RNVR Mz 46 O (DVBO-d6) 2.42 (m,4H), 2.97 (m 3H), 3.19 (dd, 113)3 1 AUG 2006
459,461 N 3.55 (m 413), 4.69 (m 11-1), 5.44 (t,11), 6.98 (s, 1M 7.09

(d, 1H), 7.W2%/H4suH), 8.13 (d,
H (DVBO-d6) 2.21 (s,

31-1),2.47 (m 2H),

IH), 8.50 (d, 11-1),
2.90 (dd, 1H),

11. BAvciwoesrs 1H) 47 |
447,449 N 3.03

(dd, 21H), 3.21 (dd, 1H), 3.44 (m 2%, 4. 43 (t, 111). 4.66 (m 1H), 5.49
(t, 1M [Bx99 (® 1H), 7.M&m 5H, 8.25 (d, 111), 8.52 M/z
(d, 1H), t4-81($,-141) 48 OH (DMSO-d6) 2. 59 (m 411} 2 91 (dd_ 111} 317 (m
3H), 4746479 1{%} H 3.]4BMSQ-d9 2682 (a4, 207 (e3P, 349640, 1. 1499 461 47 (¢,
1), 6.9 (s, |1H), 7. 18 ¢ 34 ( , )] 11.81[br
s, 111) 49 ~ oﬁp{g}i de) 3?.59@’_%@’&36%)@1’%i%%’%%:dsg;s’&@’(d:i,1H), 41, 463
N 3.07 (dd, 2§), 5. 21 (r7am), EITI4 (m, EDIS.13 @, TE), GISOLLIRY, 4] 63 (m 111
5.46 (t), IM 6.98 (s. 1H) b (5H),  8.25 (d, 113), 8.51 (d, 11f),
11.80 (b, 111) 50 ~oH (NBEOE®S Bbo (5! 311), 2.42 (m 2H),]|2.99 (n] 31),
477, 479825 [(0PS OH 3 RN T i din? (i, 111) .
266 (m0Hp ) w JPMECRY DL BED 40 D), SO0 " | AT, O r14),
8.51 (m 111), ( s,| 310B3yd.2F)( TRBAAIEY). D44 6n (D, 645 (¢, 2.3E|)(m 4H), 2.88
(dd, 111), 505)507 OH 3. R A ob), 4.60! (m
113), 5|47 (t) 111), e.sé‘*‘?g‘?ﬁ@lﬁﬁ@@%ﬁ?& %%&31%&*
5H), 8.25 (d, 1H), 8.52 (d, 1H), 11.81 (s, 1H)
48 OH | (DMSO-dg) 2,59 (m, 450), 2.91 (dd, 1H), 3.17 (m, 38), | 477, 479
\ /O | 3.43 (m, 4HD), 423 (1, 2H), 4.62 (m, 1K), 5.47 (3, 1ED, (
6.99 (s, 1H), 7.18 (m, SH), 8.34 (d, 1H), 8.53 (d, 1H),
11.81 (brs, 1H)
49 ( o | OMSO-4s) 0.92 (t, 38D, 2.54 (m, 41D, 290 (&d, TH), | 461, 463
! \) 3.07 (dd, 2D), 3.21 (m, 1H), 3.37 (m, 2H), 4.45 (t, 1H),
4.63 (m, TH), 5.46 (t, 1), 6.98 (s, 1H), 7.16 (m ,5H),
8.25 (d, 1H), 8.51 (d, 1H), 11.80 (s, 1H)
50 OH | (DMSO-dg) 2.22 (s, 3H), 2.42 (m, 2H), 2.99 (m, 3H), | 477, 479
,L\/[ 3.25 (obs m, 3H), 3.56 (m, 1H), 4.43 (m, 1H), 4.54 (m,
OH | 119), 4.66 (m, 1H), 5.50 (t, 1H), 6.99 (s, 1H), 7.17 (m,
SH), 8.34 (d, 1H), 8.51 (m, 1), 11.80 (s, 1H)
51 (DMSO-dg) 0.96 (m, 6H), 2.35 (m, 41D, 2.88 (dd, 1H), | 505, 507 )
(L OH 1311 (dd, 1H), 3.67 (m, 2H); 4.49 (m, 2D, 4.60 (m, o
N\)\ 1H), 5.47 (t, 1HD), 6.99 (s, 1H), 7.17 (m, 5H), 8.69 8.49
OH | (m, 2H), 11.77 (s, 1H)




OH(m 2H), 11.77 (s, 1H) 5 31 AUG 2006 WD 03/074531 PC1/ GB03/ OOBZ? 882
Exanpl e 52: AUG 7006
N-{ (1R, 2R) - 1-f (2- Am no- 2- oxoet hvl ) am nol - 2, 3- di hvdr o- 1H i nden- 2-v11- 2-

chl oro-6H-t hi eno[ 2, 3. bl pyrrol e-5-carboxam de OT NHZ HN CI S HH

N-{ (1R 2R) - WAHHEESD 3. di hydr o- | H i nden- 2-yl } - 2- chl or o- 6HPCHIGBABI0RTS3- b] pyr r
ol -5- 5 yl)-2-carboxam de trifluoroacetic acid salt (Method 21, 225 ng, 0.5
mmol ), DI PEA (216 L, 1.5 nmol) and br offoacetami de (70 ng, 0.5 nmol) heat ed
i i DY F 1V L IHER AN pxaathylandneld. 3dihydnetdiHinden24He2-ni xt ur e
washed w . brj m), dried (MgJSH) and

evapor at (I'I.?o inibntad de-5elPalnide ol um chronat ogr aphy  ( Et OAc: MeCH
19:1) to afford the title conmpound (52 ng, 24% ,iﬁ a white foam 10 'H NWR
2.68 (s, 11-1), 2.79 (dd, 111), 3.24 (in, 31 21 (m 1H), 4.41 (m 1H),
7.02 (m 2H), 7.14 (s, 1H), 7.21 (m 3Hy, 7.2B (m 111), 7.36 (m 111),

8.42 (d, 111), 11.83 (s, 1Hy 389, 891. Exanpl e53:
Nf(1R 2R)-1-f(tert-Butoxycarb hyl Rlam' Aol - 2, 3-di hvdro-| Hi nden- 15
2-vl 1 -2-chl oro-6Ht hienof 2, 3- bl pvrr® e- 5HC @z de wN DI PEA (350 L, 2.0

mmol ) and t-butyl bronoacetate (90 L, 0.7 re added to a solution
of N-((1R, 2R)-1-am no-2, 3-di hydro- 1H i nden- 2- yMN=2-chl or o- 6Ht hi eno[ 2, 3-

b] pyrrol -5-yl)=2; xam d t hod .21.. 300 Q. 7..0mol ) - (10
i) The 20" r SR LR bR L s e PR b SoleR R 2 1
Upon cogl ying-chibexstmtiekflubfoactie held kANMIGHoDY1, 2U8 B, 6.5indRol) MIPEA (Béyded
pressure, the residue dissolved in EtOAc (10 nl), washed with water (2 x

1d ), bkpmengl) mdhrymensatagided 40 padfsommoliicated ) %linftqr@&ajvwe? B¢ &¥sved by
AU 2006 T B A B BRI B BB R P O S R e
1:1) to aflyndded Bdg20 bad eoppawnddhe 3Gidug was péfficaldyaolumntapromatography
(EtOAc:MeOH 19:1) to afford the title compound (52 mg, 27%) as a white foam.
10 '"HNMR 2.68 (s, 1H), 2.79 (dd, 1H), 3.24 (m, 3H), 4.21 (m, 1H), 4.41 (m, 1H), 7.02 (m, 2H),
7.14 (s, 1H), 7.21 (m, 3H), 7.28 (m, 1H), 7.36 (m, 1H), 8.42 (d, 1H), 11.83 (s, 1H); MS m/z
386, 391.

Example 53: N-[(1R.2R)-1-[(tert-Butoxycarbonylmethyl)amino}-2.3-dihydro-1H-inden-
15 2-yl}-2-chlore-6H-thienof2.3-bIpyrrole-5-carboxamide

DIPEA (350 pL, 2.0 mmol) and #-butyl bromoacetate (90 pL, 0.7 mmol) were added to
a solution of N-{(1R,2R)-1-amino-2,3-dihydro-1H-inden-2-yl}-2-chloro-6H-thieno[2,3~
blpyrrol-5-yi)-2-carboxamide (Method 21, 300 mg, 0.7 mmol) in CHzCN (10 mL). The

20 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 (10
mL), washed with water (2 x 10 mL), brine (10 mL}) and dried (MgSQ,). The volatiles were

removed by evaporation under reduced pressure and the residue purified by colunm



solid, 1H NWR 1.45 (s, 911), 2.11 (br s, IM 2.80 (dd,1H), 3.60 (m 311),
4,27 (d, 111), 4.46 (m 111), 6.8 (d, 211), 7.10 (d, 111), 7.30 (m3 MG 2005
11.35 (s, 111); Ms nmliz 446, 448. 5 Exanpl e 54: .
N-f (1R 2R) - #q@ardsexynet hyl am no) - 2, 3-di hvdr o- 1H- i nden- 2- ytl;i-,(;gumﬂs-,s

chl oro- 6Ht hi eno( 3, 2, bl pyrrol e-5- carboxarmlde OfTOH HN. C1L \NS HH

N[(IR 2R -1-[(tert- But oxycar bonyl net lgg-) am no] - 2, 3-di hydr o- 1H-| nden- 2-yl } -
2- chl or o- érbmakOgrighly G AZ:igotek ¥ 1F 10 @ aifork Eieltiels 3bingent EXPHR] B 3s 2 $ke T,
0.22 m*ma.%0 dlggsroﬂlhved i n DCM (5rrLI); TFA- (1 ) ag?lled and thgg)reactlon
stirred ti drbi ent tenperature for 20 hours. . Evaporation under reduced

1 ! . t
Pressur e SERNYRRSSSDR 1Y, BICA0(d k8 i, 905 MO
powder . 1648 KiRE3 7110dd, 1F1)17.30 Gn5EN( HA35 GHED; MSAnki6248), 4.9 (m 211), 7.05

(s,111), 7.2 (s, 111), 7.4 15 (m 311), 7.7 (d, 1H), 8.76 (d,111), 9.73 (s,
OM 12.92 (s, 111), 13.9 (s, 1H); Ms niz (MH)' 388, 390. Exanple 58:

2- Cnl or o-mk.ﬁq?Bs&RN-gm,Qh%q!rggﬁw@iﬁm&}:i,s-a@hwﬂmm&h&-'z-m@- 2-

vl }-6Ht hi'eno bI pyrrole-5-carboxam de ~~NI/ 200
N- { ( 1R, 2 rghlarorgib thieno(2. lnyerole-J-gatheaamile3. di hydr o- 1H-i nden- 2-yl } - 2-chl oro- 6
H thieno[ 2, 3-b] pyrrole- 5 carboxam de (Exanmple 39; 393 ngy, 0.92 mmol) was

di ssolved in THE (5 nL), MOH (5 nL) and ﬁo'ﬁo ng) were then added and
tur

t he suspension stirred at arrbl ent terrpecr,a for 4 hours. Water (10 nl)
was added and the aqueous p ted wwth EtOAc (3 x 10 nL).

The conbi ned organi c phases . ed ,W vvater 31 AUG 2006 WO
03/ 074531 PCT/ GB03/ 00875 -100- ( 0 @ Q nlL) and dried (MySH4) .i |
‘The sol vent was renoved by evaporatlon unde uced pressure, the crude -
product was triturated (EtQAc:isohexane, 1: 5)7 filtered, washed

N-{(1R,2R)-1-[(tert-Butoxycarbonylmethyl)amino]-2,3-dihydro-1H-inden-2-yl}-2~chloro-6 H-
10 thieno[2,3-&]pymrole-5-carboxamide (Example 53, 100 mg, 0.22 mmol), dissolved in DCM
(5mL). TFA (1 mL) added and the reaction stirred at ambient temperature for 20 hours.
Evaporation under reduced pressure, co-evaporation with CHCl; (2 x 10 mL) and drying gave
-the trifluoroacetic acid salt of the title compound (110 mg, 99%) as a grey powder.
"H NMR 3.1 (dd, 1H), 3.52 (dd, 1H), 4.2 (m, 2H), 4.9 (m, 2H), 7.05 (s, 1H), 7.2 (s, 1H), 7.4
15 (m, 3H), 7.7 (d, 1H), 8.76 (d, 1H), 9.73 (s, 2H), 12.02 (5, 1H), 13.9 (5, LH); MS m/z (M-H)"
388, 390.

-2.3-dihvdro-1H-inden-2- —

N-{(1R,2R)-1-[(2-Acetoxyacetyl)amino]-2,3-dihydro-1H-inden-2-y1 }-2-chloro-6 -

thieno[2,3-b]pyrrole-5-carboxamide (Example 39; 393 mg, 0.92 mmol) was dissolved in THF
(5 mL), MeOH (5 mL) and K,COj; (50 mg) were then added and the suspension stirred at
ambient temperature for 4 hours. Water (10 mL) was added and the aqueous phase was

25 extracted with BtOAc (3 x 10 mL). The combined organic phases were washed with water



.

i th i sohexane (5 nL) and dried to give the title conpound (257 ng, 72% as
white solid. 1H NWR 2.86 (dd, 1H), 3.23 (dd, 111), 3.88 (dd, 211),34.A16 200
m 111), 5.39 (t, 1M 5.50 (t, 1H), 5 7.00 (s, 1H, 7.18 (m 5H), 8.10

d, 1H), 851&5111 1),11.81(s,1H); Ms mlz 391, 393. Exanple 59:

, 3-Di chl org9 7(“1 2R) - 1-f (chl oroacet yl ) anl i nol - 2. 3- di hyR(IT&=BOBI0#SARIEeNn- 2-

| )-4Ht hieno[ 3, 2 bI pyrrol e-5-car boxzilr(1)10de O Cd SHNC N Ccd I PI HO

0 - . .

N-[ (1R, 2629 mL)Abtimdﬁ@mBJ aiidirid MBI Tbe sclvent ragrerotedcliyl omporaidntunieno| 3, 2-

b rrol e ar boxa Met.hod 8, .60 .b I sol I n
i O or g SRS ety YRoelel b it e o ng S THERR 1 g
mol )  angite Bbisxese@tl) 6 ieed d@«theMﬂe dbmpodnd(25M ﬁ@l 72%)&@@ Wil Wblidn was

or 16 hours, after ch 15 tri et hyl am ne

stirred at anbi ent ature
(0. 25ni ﬁlwa%ﬁddahﬁf 3P 0 SEb S G230, ﬁ@(@lﬂnﬁﬁﬂi BEnoh0 (vkPe added

bef or e5 s} ( m.) was

added eforg %?g?l ny ngl_ceeﬁ{? ]ﬁiﬁf* g?gguc Wﬁgl A as a cream

solid. 1H NVR 2.88 (m 111) 3.25 (m 111) 4.11 (s 211) 4. 63 (m 111),
21-1) 8..

e %G . & ) 113 JSéd 1H),
N-{(lR Zﬂ% m{e’ﬁsgsﬁbﬁ%rmmﬁcmﬁmmopanovl ) am nol - 2, 3- di hydr o-
- - I'C

RP< N

1H i nden- oro-4H-thieno(3, 2, bl pyrrol e-5-carboxanide OH O O
NH2 S OHNC HH31 AU6 2006 WD 03/074531 RCT/ GB03/ 00875 -101-

(_ o 5 Hi;l Cl

A

N-[(1R,2R)-1-Amino-2,3-dihydro-1H-inden-2-yi]-2,3-dichloro-4H-thieno(3,2-
blpyrrole-5-carboxamide (Method 8, 602 mg, 1.6 mmol} was dissolved in dichloromethane
(30 mL), to this was added triethylamine (0.25 mL, 1.8 mmol) and chloroacetyl chloride (0.14
mL, 1.8 mmol). The solution was stirred at ambient ternperature for 16 hours, after which
15 triethylamine (0.25ml, 1.8mmol) and chloroacetyl chioride (0.14ml, 1.8mmol) were added
before stirring for 1 hour. To the resulting slurry, water (15 mLL) was added before filtering to

10

give the title product (532 mg, 73%) as a cream solid.
( "H NMR 2.88 (m, 1H), 3.25 (m, 1H), 4.11 (s, 2H), 4.63 (m, 1H), 5.47(t, lH) 7.13 (m, 2H)
7.23 (m, 3H), 8.63 (d, 11I), 8.73 (d, 1H), 12.38 (s, 1H); MS m/z 442.
20 |
Example 60: N-{(1R.2R)-1-[((35)-3-Amino-3-carboxypropaneyllaminol-2,3-dihydro-

1H-inden-2-v1}-2,3-dichloro-4H-thieno(3.2,0Ipyrrole-3-carboxamide
OH

NH,



N[ (LR 2R)-1- Am no- 2, 3-di hydro- 1H-i nden- 2-yl ] - 2, 3-di chl or o- 4H-1 hi eng[ 3 2E .
b} pyrrol e-5-carboxam de (Method 8, 350 ng, 0.73 mmpl) was added to 1"AUG 2006
solution of N al pha-t-Boc-L-aspartic acid al pha-t- butyl ester (232 ngy,

0. 80 mol ) ,Waohydsnxybenzotriazol e nonohydrate (123 ny, perf§hosmngsss

mmol ), 1- et hyl - 3- (3- di met hyl am nopropyl ) car bodi i m de 5 hydrochloride (154

ng, 0.80 mmol), 4- rrethyl nor pholine (Qg3i8 nm., 1.6 mol) in N N

di met hyl f or mag (Tiﬁ 2,3 H&i é}b&%ﬁen- L 1]§ztd-&151ﬁ9maiﬂaﬁ&'o§‘é- tenperature
for 16 hours. volati| ed vve e removed DBy evaporation and the residue
was di ssblpyedeiSreadiongrhida (Miethiod 8¢ 28 mgl0)73amuiol)amtas added to mglutlomméM- ayers were

a1 For ced ARHHEPEIIBPRYE W dhi L B e Ol e r By beR AR o
and trif kieasiyaaes (123 ﬁ(gl@sdénf&)) 1-ef mw&%t@m@ﬂ)@%@iﬂhﬁd@tl r at

anbi ent, tenperat ure hours. The volatiles were renoved by evaporation

and t hé PElpchinside (13man0&9 mumel, dempibylmorpheline@tl8danls .G mmobia Néh, washed

with ethgy , 489
25 o wni Pty eidyl; (B, B4 byl ik darklib FHMURGURG 16060, TV 5000
(i n, 11- Thg v@atidlé&s wre rebddved byl dvapsratidinlabyl the réhidie. B8 d(ssplvddlﬁ)ethyBacthe((éO 111),

8. 73 (0 eI B A0 58 0l Q0P AR TRLAES, W BTG A ke

[(1|R 2R) NhH@g\j Trage draudﬂ dﬁbﬁdegahﬂnﬂe@ﬁiﬁﬁwlﬁcb/{vhs Rdi@sdieahth Gichofdnettibe [ 3, 2- b] py
(1R 2. Pi3 AR poraaentingeif G R, thkceivion ypy sllswed ot Appign temperature

t i enol 2 o2 TRl vofmitds hvefe ©RIDANAEY I MRaA the 2kl v Bt/ Mink O TP ONENL
and the appropriately protected cdrboxylic aC| as starting material,

prior tocelisptedbpbitiation, vﬁglmqlpm@l @her (2 x 10 ml) and dried to give the title compound

N-{(1R, 2 rbo yl )am nol - 2, 3-di hydro- 1U-i nden- 2-yl } -2, 3-
di chl oro%ipl-n‘t%ﬁ%%ﬁga § Tole-5-carboxamde Og OHNLOH C HH 25 O

1H NVR 2'BAMRR. sslﬁ)zHﬁszs(ﬁan)BHm (t411@64(‘5m(m,11]11)),545(t47HX,U.,11I311H), 7.11 (s,
41-1), 11-1), 12.36 (s, 111); MS mz 452. 30 3 1

7.20
AUG 26@672’%\@10‘1’#)®§@ﬁ§i 1B&:"|8/ 81 Z14%: Exanpl e 62: 1V
{(1R, 2R) - 1-f ( 2- Car boxyacet yf am nol - 2, 3-di hvdro- 111-i nden- 2-vl } - 2-

The following examples were prepared in a similar manner to Example 60 using N-
[(1R,2R)~1-amino-2,3-dihydro-1H-inden-2-yl]-2,3-dichloro-4 H-thieno[3,2-b]pyrrole-5-
carboxamide (Method 8) or N-{(1R,2R)-1-amino-2,3-dihydro-1H-inden-2-y1}-2-chloro-6H-

20 thieno[2,3-b]pyrrol-5-yI)-2-carboxamide (Method 21) as the amine component and the

appropriately protected carboxylic acid as starting material, prior to deprotection.

Example 61: N-{ (1R22R )<1-] j2~Carboy_macetLl)amino]-243;dmvdr041H-ihden-2-vﬂ-g,§-
dicbloro-4H-thieno(3.2.bIpyrrole-5-carboxamide

0

S (0] Hl\!-i/U\OH
GIW ;

'H NMR 2.84 (m, 1H), 3.25 (mn, 3H), 4.56 (m, LH), 5.47 (t, 1H), 7.11 (s, 1H), 7.20 (m, 4H),
8.59 (m, 1H), 12.36 (s, 1H); MS m/z 452.

23

30



chl or o- 6H-t hi eno( 3, 2, bl pyrrol e-5-carboxam de 5 Exanple 63:

N-ft1R 2R)-1.f((3S)- 3- Ani no- 3- car boxvpr opanovl ) ani nol - 2, 3- di hvdr o- | B! AUG 2006
i nden- 2-vl}-2-chl oro-6Hthieno(3, 2, b} pyrrol e-S-car boxamide R OHN O S H
H- Ex. R 1IHN mz 62 0 ~02.84 (m IM 3.17 (m 313), 4.55 (m 419,421
v 'OH 111), PP 111), 7.00 (s, 1H), 7.15 (s, 111), 7PEU/GBEF008%L), 8. 53
(t, 2H), 11.82 (s, 1M 12.42 (s, 111) 63 OOH 2.64 (m 111), 2.85 (m

211), 3.23 (m 447,449 111), 4.00 (t-10211), 4.56 (m 1M 5.45 (t, O NHZ
111), 7.00 (s, 111), 7.15 (s, 111), 7.23 (m 413), 8.53 (d, 111), 8.71 (d,
111) Exanpl e 64:

2,3-Di chIEnrarm& ﬂ.IN%jgl_z)m-lf-mIrﬁhmdggaﬂeigng]m,&dihvﬂr@1H|n1h&dr-2wmﬂ~| nden- 10
2y|}4H— ide HN SC / C HO

N[ (1R 2Ry e yI] 23d|chloro 4H—th|eno[3 2-

b] pyr r o4 eEm§s ' ' tybordpdab RIS ro-‘i’H5 mol )

‘ ZESULL SO ! pxadd® |, 0. 55 rrm)l) wer e added
and the reaction was stlrred 0 C for 5 mins. Saturated aqueous NaHCO3 (5
nm.) was added, the phases separatgd and the aqueous phase extracted with
EtCAc (3 x 10 nL). The conbi @p@lmbrganl c fractions were washed wth H20 31
AUG 2006 WO 03/Q7453 SN[/ @B03/00875 -103- (20 nlL), dried (MgSH4) and the

sol vent renoved und& G yess The residue was subjected to
Fg(r)ification by reverse phase ve HPLC to afford the title conpound
(' Ex. R 'H NMR m/z
62 U 2.84 (m, 1H), 3.17 (m, 3H), 455 (m, | 419, 421
OH 1H), 5.47 (t, 1H), 7.00 (s, 1H), 7.15 (s,
1H), 7.20 (m, 4H), 8.53 (t, 2H), 11.82 (s,
1H), 12.42 (5, 1H)
63 o OH 2.64 (m, 1H), 2.85 (m, 2H), 3.23 (m, 447, 449
0 1H), 4.00 (t, 1H), 4.56 (m, 1H), 5.45 (i,
\ NH, [ 71, 7.00 (s, 1H), 7.15 (s, 1H), 7.23 (m,
4H), 8.53 (d, 1H), 8.71 (d, 1H)
Example 64: 2,3-Dichloro-N-{(1R.2R)-1-[(nethylsufonyDamino]-2.3-dihydro-1H-inden-

e

10 2-yll-4H-thieno[3,2-blpvrrole-3-carboxamide

?\40

I_'
=
=

pisvocse

N-[(1R,2R)-1-Amino-2,3-dihydro-1H-inden-2-yl]-2,3-dichloro-4H-thieno[3,2-
b]pytrole-3-carboxamide trifluoroacetate salt (Method 8, 223 mg, 0.5 mmol) was dissolved in
THF (4 mL) and the solution cooled to 0 °C. Et;N (223 pL, 1.6 mmol) then methanesulfonyl

15 chloride (43 plL, 0.55 mumol) were added and the reaction was stirred 0 °C for 5 mins.
Saturated aqueous NaHCO; (5 mL) was added, the phases separated and the aqueous phase
extracted with EtOAc (3 x 10 mL). The combined organic fractions were washed with ;0



ng, 15% as a white solid. "H NWR 2.83 (dd, IH), 2.98 (s, 3H, 3. g
1H), 4.55 (m,1H), 4.96 (t, 1H), 7.01 (s, 111), 5 7.23 (m 511), 73817 %2005
111), 8.57 ‘S{gt 111), 11.90 (s, 111); Ms mz 410, 412. Method 1

3- Chl or o- 5- "ﬁ@%ﬁ:lar bonyl - 4Ht hi enof 3. 2-bl pyrrole S OVercedBus6373.0

Met hanol i ¢ sodi um net hoxi de solution (28% (5 m, 25.9 mmol) was diluted -
wth MOH (5 m) and was cool ed to -1B3C under nitrogen. A solution of
4-chl or oemmlt)hdmr(MgeOa)rdmxlad sdbbytdemivbdtdatieraiuyel presstize The &8idoe wis3, 393;

rlﬂ)1 \?vés?ﬁ’g" mﬁlﬂ‘?’ ) °§té°n %PYPF% ?S%%%F\%%“e@éﬁlp&%féﬂr&%uﬁssﬁlp dg@ml fatz ioon

of addi t jy@m sehes aQiHsE k&, was al l owed to warmto 5C 15 over a period of
appr oxi fely 16 hours. The solution was added to saturated aqueous

amoni umENMR 248 ({@38D):3-98 tndt), B2l t1dDed. 0% ém o3 486 éd LU 70 (BXAWD), The
conbi ned ihC CORC ted, ocC. . kh esi due was taken up
in xyl gn%#@ﬁ’%)%gﬁéf?ﬁ?’?%@gﬁgﬁi @h%%ﬁgﬁgd%@%r%@wzjs% to xylene (120 m)
under reflux. The solution was heated under reflux for 30 mnutes before
being cogl ed and concentrated. The title conpound was purified 20 by a

m xture &@ﬂﬂe}(al | i sation (EtQAclisohexane) and chronmat ography on a Bond

El ut cogmr%%gtmezwg&ggmgI% Qgﬁ)ﬁ?‘_b pent of 5-50% Et OAc in isohexane
(640 ny, .1 (2H, s), 3.9 (3H, s); Mz
214.3. Method 2 and 2a 25 The fol ng corrpounds were made by the process
of Method 1 using the appropri a\e ti ngygaterials Method 2:

2, 3-Di chl or o- 5- met hoxycar bonyl - , 2-bl pyrrole Method 2a: :

2- Chl or o- 5- met hoxycar bonyl - 6H-tQ‘n eno | pvrrole 30 31 AUG 2006 WO {
03/ 074531 PCT/ G803/ 00875 -104- Method Conpound NMR (CDC13) Mz 21 C s / \
ome 9.18 (1H, M&ﬂaanoﬁc@odlﬂahimeﬂw)om@ s&u(lcaﬂzS%) (3248 28.9 nim®)) daddifuled with 9. 4- 9. 2

1H, br 9 ) 214
( ) Me OI-P(S Inlyand \Zvas coolecgl to -25° C)undcr nitrogen. A solution of 4-chloro-2-
thiophenecarboxaldehyde (T Heterocyclic Chem, 1976, 13, 393; 1.1 g, 7.5 mmol) and methyl
azidoacetate (3.0 g, 26.1 mmol) in MeOH (20 mi) was added dropwise, maintaining the

~>.3

temperature at -25°C. On completion of addition the solution was allowed to warm to 5°C
15 over a period of approximately 16 hours. The solution was added to saturated agueouns
ammonium chloride (250 ml) and the mixture was extracted using DCM. The combined
organic layers were concentrated at 0°C. The residue was taken up in xylene (30 ml) and this
solution was added dropwise to xylene (120 ml) under reflux. The solution was heated under
reflux for 30 minutes before being cooled and concentrated. The title compound was purified
20 by a mixture of crystallisation _(EtOAclisohexane) and chromatography on a Bond Elut \ b
column eluting with a graduated solvent of 5-50% EtOAc in isohexane (640 mg, 40%). NMR o
(CDCl3) 9.1 (1R, br), 7.1 (2H, 8), 3.9 (3H, s); m/z 214.3.

Method 2 and 2a
25 The following compounds were made by the process of Method 1 using the
appropriate starting materials
Method 2: 2.3-Dichloro-5-methoxycarbonyl-4H-thienol3.2-blpyrrole
Method 2a; : 2-Chloro-5-methoxycarbonyl-6H-thieno[2.3-blpyrrole

30



SN (3H, s) | Aldehyde: DE 2814798 2 Al dehyde: Gronowitz et al.

Tet rahedron Vol . 32 1976 p. 1403 5 Method 3 | 31 AUG 2006
5- Car boxv- 3-chl oro-4Ht hi enof 3, 2-blyvrrole S O4C HO

3- Chl or o- 5- gRt AR gar bonyl - 4H-t hi eno[ 3, 2-b] pyrrole (Method 1. 0.61 g, 2.83
mmol) was taken up in McOH (10 m) and was heated under #%@W’.Gt’sﬂﬁueous
l'ithiumhydroxide (2.0 10 M 3.0 ml, _SL? nmol ) was added portionw se over
45 m nutes. The m xture was heated un 8 reflux for 30 m nutes before

bei ng cool ed and concentrated. Water (20 ml) was added and the solution

was neutlralyiemea US| €6m us ymmp%g: acid (2.0 M 3.0 M JpAne

extracted using QAc, an he conbined organic | avers lwere

concentrlat ed 2o af f orgs titlps.2{0hbaynd (HS, s 3y2(3He) sol i d (2482 g,
100% . NVR 12.4 ({LH, N 7ome(1H s), 7.0 (1H, s); mz 15 2p0.3. Nethod
4 and 44 The fol |l o fig c@npdpunds were made by the process of Method 3 using
Met hods and 2a ps starting njateri als. 20 Method 4:
5- Car boxyy- 2, 3-di ch] oro-4H-t hi enp[ 3, 2- b] pyrrol e Met hod 4a:
5- Car box}y- 2- gt or o-gH- FeNoPM2, Bo.bJomylHObS, 7AL(IAVBD), 20060, N03.03/ PI¥531
PCT/ GB0O3Y 00875 -10{5-} npound NMR Mz SM 4 ci s 7.0 (1H, s) 2434.2
Met hod \ / \ ox|C Ok cl ,|GH82 6-12.7 (1H b), 12.0- 183 Methdd 2a
s NO 121 (1H, b)}{ 7.15 (1H, s), 6.9 (111, s) Method 5 C s-
1-1(1. 1-Dinethvl et v)carbonylbm nol -2 hydroxyindan
1 Aldehyde: DE 2814798
( 2 Aldehyde: Gronowitz et al. Tetrahedron Vol.32 1976 p.1403
5 Method 3
5-Carboxy-3-chloro-4H-thieno[3,2-b1pyrrole
S
N\ / \ oH
cl N

0
3-Chloro-5-methoxycarbonyl-4H-thieno[3,2-b]pymrole (Method 1; 0.61 g, 2.83 mmmol)
was taken up in MeOH (10 ml) and was heated under reflux. Aqueous lithiom hydroxide (2.0
10 M, 3.0 ml, 6.0 mmol) was added portionwise over 45 minutes. The mixture was heated under
reflux for 30 minutes before being cooled and concentrated. Water (20 mi) was added and the
- solution was neutralised using aqueous hydrochloric acid (2.0 M, 3.0 ml). The solution was
( extracted using EtOAc, and the combined organic layers were concentrated fo afford the title
compound as a yellow solid (0.57 g, 100%). NMR: 12.4 (1H, br), 7.4 (1H, s), 7.0 (1H, s); m/z
15 200.3.

Method 4 and 4a
The following compounds were made by the process of Method 3 using Methods 2

and 2a as starting materials.
20 Method 4: 5-Carboxy-2,3-dichloro-4H-thienof3,2-b]pytrole
Method 4a;  5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole



O HN J~\ HOI.( 5 G s-I|-Amno-2-hydroxyindan (12.0g, 80.5nmmol) V\?S )
di ssol ved in DCM (500 m) and triethylamine (22.4 m, 161nmmol). 1 AUG 2006
Di-tert-butyl dicarbonate (22.0g, 100mmol) in DCM (50 m) was added and
the mi xtur &QeF7#8H at roomtenperature for 20 hours therceeapssoatsed.

Et OAc (200 m) was added, the solution washed with water, dried over
magnesi um sul phate 10 and evapor at ed-105he crude product was purified by
chromat ography on silica with 4:1 iso- hexane: Et OAc as eluent to give the
title ce n‘nnunrl /17 0O N QD%__as_aﬁmbiflcgJ_irl ' H 1.42 (¢ QiA\ 2.78

(dd, 1H), 3Mmhedid, 1H)Compesnd(m JAMR4 85 (m 1H), [M@5 (jAM11-1), |6.30

(d, 111710 A+ —i5vethod

Trans- 2y Am no-1-f (1, I-di s | et Qy%%aff))onvl am nol i %ﬁ‘%ﬁ MOdI?TZN B1 AUG
2006 03/ 074531 Pgi‘l’/ - 106-

G s-1-[{ 1, 1- Di et hyl dt hBxy) d¢ar JI am no] - 2- hydr oxylhndan (ivet hod 5; 14.0g,
56. 2mo} ) was di ssol vied i n DCM (2q0 m) and triethyllamne (11.8 m,
84. 3nmoL). Met hanesul fonyl chloriide (7 1g, 61 9omoll) dissblved i (20

m) was} added4and thq _ni M| 2éel2:t (1 bl2.8npésd ur e Methed Zaoufs. The

m xt urel was evapor atedc‘a'@gﬁ?&&( &é?{n%)l%lgﬂg_gm (After Washing with

%

wat er d drying over] magnesHum syl sol ufi on was
evaporated to yield (is-1-[(1, 1-di|ngt6elo1EL floxy) car bﬁ)nyl am ho] - 2-
met hanee4w i ' i i

91-1), 3. 15 (m 2H) 3. 18 (s, 3H), 5.20 (m 111), 5.35 (m IM 7.15 (m
41-1),

Cs-1- [(%t hyl et hoxy) car bonyI am no] 2- met hanesul phonyl oxyi ndan L
(18.1g, €5 halsthak Wea ydwix pip 4 acetam de (100 m). Sodium
azi de (5. 4g, 83 Orrrml) was added and the m xture heated to 90C for 6

hours. The reaction was cool ed, )4

3
HN

5

Cis-1-Amino-2-hydroxyindan (12.0g, 80.5mmol) was dissolved in DCM (500 ml) and
triethylamine (22.4 ml, 161mmol). Di-tert-butyl dicarbonate (22.0g, 100mmol) in DCM, (50
ml) was added and the mixture stirred at room temperature for 20 hours then evaporated.

EtOAc (200 ml) was added, the solution washed with water, dried over magnesium sulphate

10 and evaporated. The crude product was purified by chromatography on silica with 4:1 iso-
hexane:EtOAc as eluent to give the title compound (17.9 g, 90%) as a white solid. e
'H NMR 142 (s, 9H), 2.78 (dd, 1H), 3.00 (dd, 1H), 4.40 (m, 1E), 4.85 (m, 1H), 4.95 (m, 1H), -
6.30 (d, 1H), 7.10 (m, 4H).

15 Method 6

Trans-2-Amino~1-[(1.1-dimethylethoxy)carbonvlaminoJindan

3 <

O
HN




diluted with ethyl acetate (150 ml), washed with water (6 x 200 m ) and
dried over 15 magnesium sul phate. 10% Pal | adi um on activated carbon HaAU6 2006
added and the mxture stirred under a hydrogen atnosphere for 24 hours.
Filtration Rgégszeqh celite foll owed by evaporation gave the title conpound
(2.6g, 98% fMite solid. 1H NVR 1.45 (s, 911), 2.50PCHEBOYWETS 3. 05
(dd, 1H), 3.30 (m 3IT), 4.55 (m 1H), 7.1 (m 5H. 20 Method 7
2,3-Dichloro-5-(N-{ (1R 2R)-1-{N-(1, 1-186-net hyl et hoxy) car bonyl ani nol i ndan

-2- ~ .yl }carcﬁaMuLﬂ-Dmmmtmmm@nﬁhrpw}@wd@cyiﬁdm(Matwds, 140g, PN H HN 25

Crans. 2. Santh SRR naPLRE o o) B o YL s ommal Chei noa 6

2.5g, 10. Memie)sulfonlga dﬁfdfadé 17.1g,%1 .9&&)6&5%@1@@@1‘0 fod) WhSaddddDan@meD! ) was
stiffed in DCM ( roomtenﬁerature for 2 mnutes. EDC (2,4q,

12. 5nmol )misge aaﬁé&tmal tf:merﬁﬁus&fe?% alys. e gigpre Was sHancenwsemd £ ac 5P 20
h d 31 AUG
2006 i BUPGYRL S ertdiRak R RlAG AR 4BlyR Sy B [GMERE blARE TP 0T, e
m ) and dvolutign twas gvaperatet¢o yiekd @s-3 d(iplodingthyRthdxglcalBOfPlarainop2- pal e green

wd . 2.81(dd, 1 .20 (dd, 111), 4.55 111),
2015ezm 1‘?&‘?2‘“3?1]‘11}%’“ lﬁ?{s‘ﬁg‘?%(”g’?%% aiﬁwﬁ%ﬁ")‘% 8, 5(5 (d, 11)1) 12. 3gm( broZids,
111); m Z'HS8RI1.456, ), 3.16eh o), 8.18 (s, 3H), 5.20 (m, 1H), 5.35 (m, 1H), 7.15 (m, 4H),

N-f (1R 2R)- 1 Ami_no- 2, 3-di hydro- 1H-i nden- 2-yl | - 2, 3-di chl oro- 4H-t hi enof 3. 2- b]
pyrr |1e-543@atlbyxamide 0 SCI \ M CNH2 HHN

( 10

Cis-1-[(1,1-dimethylethoxy)carbonylamino}-2-methanesulphonyloxyindan (18.1g,
55.3mmol) was dissolved in dry dimethyl acetamide (100 ml). Sodium azide (5.4g,
83.0mmol) was added and the mixture heated to 90°C for 6 hours. The reaction was cooled,
diluted with ethyl acetate (150 ml), washed with water (6 x 200 ml) and dried over

15 magnesium sulphate. 10% Palladium on activated carbon was added and the mixture stirred
under a hydrogen atmosphere for 24 hours. Filtration through celite followed by evaporation
gave the title compound (2.6g, 98%) as a white solid.

"HNMR: 145 (s, 9H), 2.50 (dd, 1H), 3.05 (dd, 1H), 3.30 (m, 3H), 4.55 (m, 1H), 7.1 (m, 5H).

20 Method 7
) 2.3-Dichloro-5-(N-{(1R.2R)-1-[N-(1,1-dimethylethoxy)carbonylaminolindan-2-
Q_ . vllcarbamoyl)-4H-thieno[3.2-blpvyrrole

T etk
0

25 5-Carboxy-2,3-dichloro-4H-thieno[3,2-b]pyrrole (Method 4; 2.36g, 10.0mmol), trans-
2-amino-1-{N-[(1,1-dimethylethoxy)]carbonylamino }indan (Method 6; 2.5g, 10.0mmol),
DIPEA (1.7 ml, 10.0mmol) and HOBT (1.35g, 10.0mmol) was stirred in DCM (75 ml) at

room temperature for 2 minutes, EDCI (2.4g, 12.5mmol) was added and the mixture stirred at

mz

room temperature for 20 hours during which time the product precipitated. The reaction was



10

2,3-Dichloro-5-(N-{1-[ (1, 1- di net hyl et hoxy) car bonyl am no] i ndan- 2-yl }%M%%‘N@/
I) 4Ht hi eno[ 3, 2-b] pyrrole (Method 7; 3.7g, 7.9mml) was di ssolved in DCM
(75 m). Woeaaesvacetic acid (10 rr1) was added and thepgaypiciusiggst i rred at
roomtenperature for 24 hours. The reaction was filtered and the isol ated
solid washed with DCMto give the tnpfduoroacetic acid salt of the title

, corrpouncm{e%ecﬂ %ask@@%thMé ﬁbsugmﬁmme& {?ethéﬁtleé‘d) §305g,(sé%)ldgi)a 3.42
(d, 1H, 4.7 (m 211 0o(d, 111), E 111) 8. 60

(br oad spalmenmw@@r(d 111), 12.5 (broad s 111) NEt hod 9 ("

N (1S, 2 3 of 3, 2- bl
pm ole- 5§W€@k¥% %%h@’djgﬁ? %goéaﬁﬁ!ﬁ)éyﬁ%} %ﬂilﬁdﬁc& %12’74#?(%@ ¢Gnpound
was pr eph:BSa(dl 1), 3155 aaED PGS (bivad s, AH)| @MW1, 1H NWVR 3. 05 (dd, 1H), 3.42
(d, 11) .7 (m 211), 7.20(d, 1H, 7.35 (m 3H), 7.55 (d,111), 8.60
(broad% 3 8.80 (d,111),12.5 (broad a, IM 25 31 AUG 2006 WD 03/074531
PCT/ GBOSMQQ@,&EB 108- Method 10 23-Di chloro-N-{(1R, 2R)-1-f (chl oroace tyl

) (et hyl)am el -2, 3-di hydro 1H—|nden 2 vI} 4H

t hi enof 3Y-2LLk i AN iare-d iy ' HChINDGE )

2,3-Dic aﬂf -N_-({e(lR 2R) 1- (rrethyl am no) 2 3- d| hydro 1H-|nden 2 yI] 4H-t hi en
0[3 2- BFESS_ car boxani de (Method 11; 300 ng, 0.79 mmol) and

triethyl am ne (167 pL, 1.2 nmol)g was di ssolved in DCM (5 nlL), chl oroacetyl
chloride (73 pL, 0.9 mmol) a he reaction stirred at anbi ent
tenperature for 2 hours. The vol wer@ rl\eﬁqnved by

cl N : 2 ¢

10 2,3-Dichloro-5-(N-{ 1-[(1,1-dimethylethoxy)carbonylamino]indan-2-yl }carbamoyl)-
4H-thieno[3,2-b]pyrrole (Method 7; 3.7g, 7.9mmol) was dissolved in DCM (75 ml).
Trifluoroacetic acid (10 ml) was added and the mixture stitred at room temperature for 24

hours. The reaction was filtered and the isolated solid washed with DCM to give the
trifluoroacetic acid salt of the title compound (3.1g, 82%) as a pale green powder.

15 "H NMR 3.05 (dd, 1H), 3.42 (d, 1H), 4.7 (m, 2H), 7.20(d, 1H), 7.35 (m, 3H), 7.55 (d, 1H),
8.60 (broad s, 3H), 8.80 (d, 1H), 12.5 (broad s, 1H).

Method 9 | )

20 carboxamide

HN-.,,

The title compound was prepared in an analogous fashion to Method 8.
TH NMR 3.05 (dd, 1H), 3.42 (d, 1), 4.7 (m, 2H), 7.20(d, 1H), 7.35 (m, 3H), 7.55 (4, 1H),
8.60 (broad s, 3H), 8.80 (d, 1H), 12.5 (broad s, 1H).
25



evapor ation under reduced pressure and Et OAc (15 nl) added. The m'x:lee was
washed with 10 water (10 ni), brine (10 m), dried (MySO4) and the 9 1 AUG 2006
vol atil es were renoved by evaporation under reduced pressure to give the
title corrpou,mg (mﬁsg , 86% as a pale brown foam 1H NWR 2.73 (d, 3H),
2.98 (m 1B °%UMtm11), 4.45 (m 21-1),4.82 (m H 1), BCPEBOHESTH),

7.05 (m 2H), 7.28 (m 3H), 8.65 (m 1M M5 mz 456. 15 Method 11
2,3-Dichloro-N-f(1R
2R) - 1- (me¥lathed o) - 2, 3- di hydr o- 1H- i nden- 2- y11- 4H—th| enof 3, 2-

noj - 20
1.87 mol)

d the reaction stirred at
re renoved by evaporation

thiend[BL2H-iD S pinfigd car bamat e ( Met hod 12; 900 nmg,
was di ssol ved in DCI\/I(20 m.), TFA (2 nl) added
anbi ent tenperature for 1 hour. The volatiles
under reduced pressure and the residue purified by ion exchange
chromat ography (MeOH: Water 1:1 ghen McOH: V\a\t‘g "NAOH 1:1:0.05) to afford,
after evaporation, the titPbp d (390 ng, 32% as an off white 25
powder. 31 AUG 2006 WD 03/07 . <109- "H NWR 2.75 (s,
311), 3.01(dd, 1H), 3.49 (dd,Cl N .86 (m 111), 7.11 (d,
1H, 7.35 (m 3H), 7.58 (d,"111), Hg. 7 9.04 (m 1M 12.37 (a,
1H); M5 mlz 380. Method 12 5 tent-Butyl ((1R 2R)-2-f
f (2, 3- df chl or @31BichivreN{ R, 20)bl-@ystiyddmibo)yd, 3-@&13@@%151 {ndef-pg1]-42-tieno[3,2-
di hvdro 1H i n B | -vfi ne?aﬁﬁﬁarbamate S boc. fﬁ]I&iH O
5{Car boxyJpyrElerd CRIba¥ BRI ek @%%}W?P@P@W argine @63 Whyl-22 0
mol ), t eﬁnol)%% Wssolved in DCM (5 mL), chloroagetyl chloride (73 L, 0.9 mmol) added and the
[ (1R 2R)-2-am no- 2, 3-di hydro- 1K1 nden-1-y| | met hyl carbanate (Method 13; 524
my, 10 2. 1@aqm|syrred3t pmEpient3#gpdrature foiR vt The wodsitey waro rampvedd0 mol ) and

e R L TA N R T S L L e e

anbi ent t era ure for ours. €S Werée renove
evapor ab i water (10 &fl.) s weithd ¢ Homf)y defied MgSOf)hed thesobities diefesemyed blylavaporatxon

under reduced pressure to give the title compound (310 mg, 86%) as a pale brown foam.
"H NMR 2.73 (d, 3H), 2.98 (m, 1H), 3.24 (m, 1H), 4.45 (m, 2H), 4.82 (m, 1H), 5.77 (dd, 1H),
7.05 (m, 2H), 7.28 (m, 3H), 8.65 (m, 1H); MS m/z 456.

15 Method 11
2,3-Dichloro-N-[(1R,2R)-1-(methylamino)}-2.3-dihydro- 1 H-inden-2-y1}-4H-thieno{3.2-

blpyrrole-5-carboxarnide

tert-Butyl ((1R,2R)-2-{[(2,3-dichloro-4H-thieno[3,2-blpyrrol-5-yDecarbonyl]amino }-
20 2,3-dihydro-1H-inden-1-yl)methylcarbamate (Method 12; 900 mg, 1.87 mmol) was dissolved
in DCM (20 mL), TFA (2 mL) added and the reaction stirred at amnbient temperature for 1
hour. The volatiles were removed by evaporation under reduced pressure and the residue
purified by ion exchange chromatography (MeOH:Water 1:1 then MeOH:Water:NH,OH
1:1:0.05) to afford, after evaporation, the title compound (300 mg, 32%) as an off white

Pl

ullz

25 powder.



Et OAc (50 nL), washed with water (3 x 25 nL), brine (25 ni) and dried “
(MgSO4). The volatiles were renoved by evaporation under reduced pééd8iGr8h
to give the title conmpound (900 15 ng, 93% as a pale brown foam "H NWR,

1.29 (m 9WD03024566 (s, 3H), 2.9-3.25 (m 2H), 4.8 (m lgdcdEposme®d (m 1H),
6.23-7.34, (m 4H), 8.65 (m 111); M5 mlz 480. Method 13 20 ten-Butyl

f (1R 2R)-2-am no- 2, 3-di hydro- 1H i ndeqgd.- yl | net hyl carbamate boc-N FI ZN
(1R, 29) ‘gNNke Wﬁ@tﬁnﬁﬁﬂfﬂ M?Zﬁ@td@l}/hﬁ?mﬁ‘ﬂn 23 4B o119y, i'xh Ed“iﬁ') 2- yl

met hanesul f onat e and sodi um azi d .2
mol ) i A3 3@#&5@5{@,% 8.l hﬂhﬁ&d (molﬁbiﬂﬁl)ﬁs ?HhMﬁgl/Z'a‘ﬂQe reaction was
cool ed and ethyl acetate (100 25 nlL) added. The m xture was washed wi th
water (6 x 25 nL), brine (50 nm.) and dried (MSH). 10% Pal | adi um on
carbon (Méfodid was added to the organic solution which was stirred under
a hydr gen at npsphere for 4h f||tered through Oellte and evapor ated. The
31 A LAY AN, 2 B2 %1 0 f_: } YN0 b i 1'.!.!‘ g IE. Y. L Oatasd=f | ed by

col um GhvaRPL R RRANI gtthen DCMI\/EC]—I91) to afford the title
conpound | g, as a pale pbrowm oil. IHNUR 1.45 (m 9H), 2.6 (s,
3H), 2.8 (m 111), 3.3 (m 1B). 4.45 (|h°°\w 5.55 (dd 1H, 7.26 (in,
411); Ms nmlz 264. 5 Method- S) - q_rf e

(ten- But oxvcar bonyl ) (et hyl ) aly bl \ i nden-2-yl

net hanesul fonate boc-N' P Lro en- Q

[ (1R, 2S) - 2- hydr oxy- 2, 3- di hydro- | Hi ndeJn 1- yI hyl car bamate (Method 15;
3.0 g, 11.4 mol) was dissolved in dry THE (40 nL) at 10C A solution of
net hane sul piGnydxyeif-dichlde-4Fk thibho,2-42y58le (Methpd idp4 W mg, EN{RD, k) was | )

I T el P T R TR

10 2.0 mmol), DIPEA (348 pL, 2.0 mmol), HOBT (270 mg, 2.0 mmol) and EDCI (480 mg, 2.5
mmol) were dissolved in DCM (10 mL}) and stirred at ambient temperature for 20 hours. The

volatiles were removed by evaporation under reduced pressure, the residue dissolved in

EtOAc (50 mL), washed with water (3 x 25 mL), brine (25 mL) and dried (MgSO,). The

volatiles were removed by evaporation under reduced pressure to give the title compound (900
15 mg, 93%) as a pale brown foam,

"H NMR 1.29 (m, 9H), 2.66 (s, 3H), 2.9-3.25 (m, 2H), 4.8 (m, 1H), 5.64 (m, 1H), 6.23-7.34

(m, 4H), 8.65 (m, 1H}); MS m/z 480.

Method 13 -

(1R,2S)-1-[(zert-Butoxycarbonyl)(methyl)aminc]-2,3-dihydro-1H-inden-2-yl
methanesulfonate (Method 14; 3.0g, 8.8mmol) and sodium azide (2.3 g, 35.2 mmol) in dry
DMA (30 ml.) was heated to 90°C for 7 hours. The reaction was cooled and ethyl acetate (100

25 mL) added. The mixture was washed with water (6 x 25 mL), brine (50 mL) and dried
(MgS04). 10% Palladium on carbon (400 mg) was added to the organic solution which was
. stirred under a hydrogen atmosphere for 4h, filtered through Celite and evaporated. The



evapor ati on under reduced pressure and ethyl acetate (100 nlL) added

m xture was 15 washed with water (2 x 50 nL), brine (50 nL) and the3$rﬁ§ﬁﬂﬂﬂé
phase was dried (MgSO4), filtered and evaporated. The residue was purified
by col umm chromat ography (Et OAc: Hexane) to afford the title conpound
(3.1g, 809 WO % OUstourl ess syrup. 1H NVR 1.46 (s, 911), ZPEFIGR3/0083IT) 3.12
(m 111), 3.18 (s, 3H, 3.32 (m 1H, 5.45 (m 1H), 5.68 (m 111), 7.28
(m 4H); M5 mz 342. 20 Method 15 ter-lll(ButyI

f (I R, 2S) r&sidugdvas pyifddbydiohymir dhrdrbbtograidy -(AOAd and thep DAVIBdeH 8:1) wodtordy”
tent-Buty] . : .

net hyl [(f%%cpﬁll’f’?@t‘#%ﬁ;é?%’)%ﬁ%%“r‘%{ﬂw‘z"&% oxy) - 2, 3-di hydr o- 1H i nden-1 25
yl] car bartgteviMetsh@d ofb,,2.64s038), 2. 3%mp 1H)y8 3)(mNaH), ewmﬁll vEY 5133 (@gthgnol (50
m.), 4-toluene s honi ¢ aci d added and the reaction stirred at anbient

t enper at Jr%ﬁ(ﬂbﬂﬂzmgm/%.%%atur ated 31 AUG 2006 WD 03/074531 PCT/ GB03/ 00875
-111- RCO3 (50 nmL), water (100 nmL.) was added and ethyl acetate (100 nlL)
was added and the mxture stirred for 30 rains. The organi ¢ phase was
separ at edVlethediéd wi th water (50 rrL) brine (50 m.) and dried (MySO»4). The
vol atiles R5LE, fenD edb por ) 9 d d pressure to give the
title corbBeibl(® - e 911), 2.6 (s, 31D,
2.75 (m nlétﬂf)neslﬁfoﬂée(m 111) 4.5 (m 1H, 5. 05 (m 111), 5.34 (m 111),
7.03-7.3 (m 411). Method 16 tert-Butyl

met hyl f (I R, 2S) - 2- (t et rahvdr o- 2$: p, F&n ﬁ/yl | oxy) -2, 3-di hydro-1Hinden-1- 10
yl | carbamat e boc--N' do tent-Buty 2

[(1R, 2S) - 2- (t et rahydr o- 2H pyr an- 2- yl oxy di hydr o- 1H i nden-1 -
yl']carbamate (Method 17; 4.0 g, 12.@™ s dissolved in dry DVA (25 nl)
at 5C. 60% Sodi um hydri de (575 ~ 14 was added, the reaction
stirred at 5C for 30 rains, 15 a \fo'éd to warmto anbient tenperature and
stirred for a further 30 rains. Methyl iodide (896 L, 14.4 nmol) was added
and t hgo r eact iz9nBafyl [(IEGS)ELL hﬁﬁ&tﬁ:}s—dﬂ@ﬂﬂm@mﬂé@1fygme&ymhﬁatemethoaeact ion

was poured into water %al)g and extracted wt thyl acetate (2 x 50mil).
The or gal¥ & éx%lr‘b@ﬁ@%@@éh prbin diy THE i 8} %téoxc Zésﬁ@PonﬁfrIPﬂ%aﬂGSO n.) and

dried (Migfdny H6ride (1.4 g, 12.55 mmol) in dry THF (10 mL) was added, the reaction allowed

to warm to ambient temperature and stirred for 30 mins. The volatiles were removed by

evaporation under reduced pressure and ethyl acetate (100 mL) added. The mixture was

15 washed with water (2 x 50 mL), brine (50 mL) and the organic phase was dried (MgSOy),
filtered and evaporated. The residue was purified by column chromatography
(EtOAc:Hexane) to afford the title compound (3.1g, 80%)as a colourless syrup.

( "H NMR 1.46 (s, 9H), 2.61 (s, 3H), 3.12 (m, 1H), 3.18 (5, 3H), 3.32 (m, 1H), 545 (m, 1H),

5.68 (1, 1H), 7.28 (m, 4H); MS m/z 342,

20
Method 15
tert-Butyl [(1LR.25)-2-hydroxy-2,3-dihydro-1H-inden-1-ylimethylcarbamate

7/

bocs.N

tert-Butyl methyl{(1R,25)-2-(tetrahydro-2H-pyran-2-yloxy)-2,3-dihydro-1H-inden-1-
25 yllcarbamate (Method 16; 4.0 g, 11.5 mmol) was dissolved in methanol (50 mLy}, 4-toluene

sulphonic acid added and the reaction stirred at ambient temperature for 2 hours. Saturated



vol atil es were renoved by evaporation under reduced pr essure to gi LGl A@QZ(DUB
title conpound (4.1 20 g, 97% as an oil. 1IHNWR 1.4-1.9 (m 611),
911), 2.7 (dd, 313), 2.85-3.3 (m 2H), 3.5 (m 11-1), 3.7-4.0 (m 1H), ¢
4.6-4.9 (mw@dslorgssb. 5-5.85 (m 111), 7.2 (s, 41-1). Mt hedr/GBoR®Hstsen- But yl
[ (1R 2S)-2-(tetrahydro-2H yvran-2-vi oxv) -

3-di hydro-1Hinden-1-yllcarbamate 3 *1AJG 2006 WO 03/074531 PCT/ GBCG3/ 00875
- 112 bOCNﬁICGi&QS@ ﬁi[l) wﬁtﬁrﬂﬁo mL) was added and cthyl acetate (100 mL) was added and the
[ (1R, 2S) - 2- hydr oxy- 2, 3-di h%dro 1H i nden- 1-yl ] carbamat e Meth d 15, 7.0 g,
28 1 mm|n}lxalfﬁjst@redf@.39w% be.o1gpRig phasg was gepae@dzwe%hiﬁwlﬂam@b V&% n Dov (50

I nd the
Fenct | on S FREER oG8 AN, TEVORIRG WRE e 1 bl S AR s
di | uted widshuretdgive the ttiacangondd(3A §, 99%ashenoilwi th water (2 x 50 mi), brine

(50 m_) | at vV, tJgn under
reduce ﬁg‘g@[ %g\%ﬁ\%gﬁngﬁ?%ﬁ Eﬁg?ﬁ%ﬁ é‘[%q& El‘)% @@rﬁﬁliﬁlll NVR
1.25-1. 83@@6]@)73(}34@)(5 911), 2.85-3.1 (m 211), 3.4 (m 1H, 3.8 (m
111), 4.35-5.1 (m 311), 6.8 (dd, 111), 7.2(s,111). 10 Method 18 |
1- Di et hyl ethyl[acetyl((lR 2R)-2-{[ (2. 3-di chl oro-4Hthi eno[ 3, 2-b] pyrrol - 5-
yl kar bonwil@gh R} - 2, 3- di hydro-1Hinden-1-yl)am nol acetate 0 OX YEN o S
Cl NO M{H‘V chlorlde (7 A, 0 1 rrm)l) was added to a solution of
N (1R, 2R)tert-Butvil ercthyl -2 gty 2 YIDXK | : i nden- 2-yl
} 2,3 ﬂogo 4H—th| eno[3 2- b] pyrrole 5- car boxani de (Exarrple 29, 50 nyg,

) (5 nL). The reaction was stirred at anbient tenperature
for 1 h. The volatiles were renoved by evaporation under reduced pressute;
the residue dissolved in EtOAc (5 rh"ETN washed with water (2 x 5 nL), brine

20 (10 nmL) and dried (MgSH4) The vol atz\i@e renmoved by evaporation

under reduced Oh
0

tere-Butyl [(1R,25)-2-(tetrahydro-2H-pyran-2-yloxy)-2,3-dihydro-1H-inden-1-
. yljcarbamate (Method 17; 4.0 g, 12.0 mmol) was dissolved in dry DMA. (25 L) at 5°C.
60% Sodium hydride (575 mg, 14.4 mmol) was added, the reaction stirred at 5°C for 30 mins,
15 allowed to warm to ambient temperature and stirred for a further 30 mins. Methyl iodide (896
pL, 14.4 mmol) was added and the reaction stirred at ambient temperature for 3 hours. The
reaction was poured into water (100 mL) and extracted with ethyl acetate (2 x 50ml). The
organic extracts were washed with water (6 x 25 mL), brine (50 mL) and dried (MgSQ,). The \ )
volatiles were removed by evaporation under reduced pressure to give the title compound (4.1
20 g, 97%) as an oil.
"M NMR 1.4-1.9 (m, 6H), 1.5 (s, 9H), 2.7 (dd, 3H), 2.85-3.3 (m, 2H), 3.5 (m, 1H), 3.7-4.0 (m,
1H), 4.6-4.9 (m, 2H), 5.5-5.85 (m, 1H), 7.2 (s, 4H).

Method 17
25 tert-Butyl [(1R.25)-2-(tetrahydro-2H-pyran-2-yloxy)-2.3-dihydro-1H-inden-1-yljcarbamate




pressure and the residue purified by colum chromatography (EtOAc:i sohexane
1:1) to afford the title conmpound (168 ng, 76% as a white solid. Ij 7006
1.40 (s, 911), 2.75 (dd, 111), 3.42 (m 211), 3.60 (dd,1H), 3.90 (s, :
4.15 (d, 111), 4.45 (m 111), 6.83 (d, 111), 7.20 (m 411), 7.70 (d, 1H),

9.70 (s, 111}\/&“@% 522. 31 AUG 2006 WO 03/074531 PCT/ %8"13/(;%9 00%_,5 113-

Met hod 19 [[ xy)acetyl 1((I R 2R)-2-1

f(2.3-dichloro-4Hthienof 3, 2-b) pyrrol o7 1) car bonyl | am no 1-

2, 3-di hyddro- 1Hi nden-1 yl | am nol acetlc%md O=—~ OH O0--\ /\~ -y O cl So
~ ¢ 0 5 TFA (3 nL) was added to a bm‘umlon of 1, 1-di net hyl et hyl

[[ (acetyl oxy)acetyl] ((1R 2R)-2-]j

[ (2, 3-di chl oro-4H-t hi eno[ 3, 2-b] pyrrol Iﬁnyl]am no} -

2, 3-di hydro-1Hi nden-1-yl)am no] acet gl e hodi 20,130 ng, 0.25 mmol) in
DCM (10 nmL) and the reaction was/stirred at anbient tenperature for 2 h.

The vol atiles were renoved by evapor@tion under reduced pressure to afford
the title conpound (130 ng, 99% white 10 solid. "H NWR 2.20 (s, 3M

i a0 (515, S omathnslystldbugdect e (AR
R F{glmmﬁﬁﬂ)%dﬂ AUBIOBEI ety g 56.20840) dosubab wDCH CURLIA-- 2

h f3
L o Pl naris A yadipa: eIt LAOTEE)%ae pddke 466 e avastion BId&R 4 0 /1 /- N
O C S, 50n6ikrs Naﬁﬂﬁér@i@ﬁ?ﬁéﬁ%dr& TS rdhefi G ARiTutbd vitiBatly) aciee @M MY, (Wekhep, 0. 3

nmol ) were added
) with water (2 x 50 mL), brine (50 mL) and dried (MgS0Oy). The volatiles were removed by
( : evaporation under reduced pressure to give the title compound (8.9 g, 95%) as an oil.
"H NMR 1.25-1.85 (m, 6H), 1.45 (s, 9H), 2.85-3.1 (m, 2H), 3.4 (m, 1H), 3.8 (m, 1H), 4.35-5.1
(m, 3H), 6.8 (dd, 1H), 7.2(s, 1H).
10
Method 18
1.1-Dimethylethyl [acetyi((1R,2R)-2-{[(2.3-dichloro-4H-thienof3,2-b]pyrrol-5-

Ncarbonyl]Jamino }-2.3-dihydro-1H-inden-1-yl)aminolacetate
N
0
(%
S E
Cl
| (3~
C N
' Cl Y

15 Acetyl chloride (7 pL, 0.1 mmol) was added to a solution of N-(1R,2R)-1-[(tert-
butoxycarbonylmethyl)amino]-2,3-dihydro-1 H-inden-2-yl}-2,3-dichloro-4.1-thieno[3,2-
bipyrrole-5-carboxamide (Example 29, 50 mg, 0.1 mmol) in THF (5 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 (5 mL), washed with water (2 x 5 mL), brine

20 (10 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 (168 mg, 76%) as a white solid.

131 NMR 1.40 (s, 9H), 2.75 (dd, 1H), 3.42 (m, 2H), 3.60 (dd, 1H), 3.90 (s, 3H), 4.15 (d, 1H),
4.45 (m, 1H), 6.83 (4, 1H), 7.20 (m, 4H), 7.70 (d, 1H), 9.70 (s, 1H); MS m/z 522.



to a solution of

( ,2 ) - 1- [ (t ent - but oxycar bonyl net hyl ) am no] - 2, 3-di hydro- 1H-i ndeh! 2“52395

|} 2,3-dichloro-4H1thieno[ 3, 2-b] pyrrol e-5- car boxani de (Exampl e 29, 140 ny,-

3 mml) W OFOEE53110 nl). The reaction was stirred at ankiB@aBO3tesTHEr at ure

r 7 h. The volatiles were renoved by evaporation under reduced pressure,

t he residue dissolved in Et OAc (10 ml}l3- 31 AUG 7006 WO 03/074531

PCT/ GBBOMetwed39- 114- washed vvlth water (2 x 5 .L), brine (10 nL) and dried
) b de

(MS™) . The YOl at i I1 e il f d pressure
to affor IR 1. 45

(s, 9H),2,3@9%%-%bﬂ—l?r§aﬁ§o]ad&wal;ikll) 3.50 (m 3H) 3. 90 (m 2H), 4.15
(d, 1H, 5450 (m 1 6. 83 111), 7.20 (m 41-1), 7.70 (d, 1H), 9.70
(s, 111); M5 mz 580. Method 21

N[ (1R 2R)-1- Am no- 2. 3-di hydr o- 1HOFa@en- 2- vl | - 2:.chl or o- 6H-t hi eno[ 2. 3- bl pyrr
0 ee-5- carboxam de ~ [l NH2 O c S {-l 10 tert-Butyl

((1R 2R) - 2-{[(2- Chl om 6H-t hi eno[ 2, 3- tgﬂg%r?rw %I)carbonyl]am' no}- 2, 3-

di hydro- 1H i nden-1-yl ) carbanmat e ( Met hog) : 10 g, 24.5 mml) was
suspended in DCM (200 ni)gl A m . xqd the reaction stirred at
anbi ent tenperature for 20 hoWr \he N were renoved by

evapor ati on under reduced pressu and\ t he +dle triturated 15 with DCM
(50 m.) then filtered and ddled to give the title conmpound (10.9 g, 100 %

the, trifl t d d,1H), 3.38 (dd, 1B, 4.7
?rsn 2ﬁﬁ 4 éﬂ:o @ "I"ﬂ% elfltt’zgdﬁlﬁngﬁl\lggmﬁwﬁ“& H)7 55 (m( 111), 8.55
(s, 31)g a@etﬁgxa()ﬂ)e@k%(lﬁ@Rﬁz-({ﬁﬁ S%hlo&(ﬁfflﬁﬂengfﬁ Jéyl)c%éa%nylfaﬁﬁﬁ@t hod 22

tert-But {oro-6Ht hi en | pyrrol -5
car bonvl dto-1- Blddlil - mmﬂlﬁpﬁmtnmt@dﬂo) 10 b 5ameod inDEMHP @l H HN-

2- Ch' 0. % % A RY Wk sl RGP Qhtedt cBh PR e A AR 1A wereteBhoverty® M1 )

tr

_I 3 Bl} ATy

ey

evaporatton under reduced pressure to afford the title compound (130 mg, 99%) as a white
10 solid.

"H NMR 2.20 (s, 3H), 2.78 (dd, 1H), 3.32 (dd, 1H), 3.97 (m, 2H), 4.35 (d, 1H), 4.68 (m, 2H),
4.90 (d, 1H), 6.42 (d, 1H), 6.83 (s, 1HD, 7.25 (m, 4H), 11.14, (s, 1F); MS m/z 524.

Method 20
15 1,1-Dimethylethyl] [[{acetyloxy)acetyl1({1LR.2ZR)-2-{[(2,3-dichloro-4H-thieno[3.2-blpvirol-5-
yDearbonyllamino }-2.3-dihydro-1 H-inden-1-yDamino]acetate

o:( /_<0><

0

N o
S 8] %
CIMMN—GQ
cl Ny

Acetoxyacetic acid (34 mg, 0.3 mmol) and DMTMM (81-mg, 0.3 mmol) were added
to a solution of N-(1R,2R)-1-[(tert-butoxycarbonylmethyl)amino]-2,3-dihydro-1H-inden-2-
20 yl}-2,3-dichloro-4H-thieno{3,2-b]pyrrole-5-carboxamide (Example 29, 140 mg, 0.3 mmol) in
THF (10 mL). The reaction was stirred at ambient temperature for 7 h. The volatiles were

removed by evaporation under reduced pressure, the residue dissolved in EtOAc (10 mL),



25 ami no-1-[ (1, 1- di met hyl et hoxy) car bonyl ami no]i ndan (Method 6, 6.25 g, 25.0
mol ), DI PEA 31 AUG 2006 WO 03/074531 PCT/ GB03/ 00875 -115- (4.35 ni3,1 M. 2006
mvol ) and HOBT (3.4 g, 25.0 mmol) were dissolved in DCM (200 nL) and
stirred for‘,§0 S5 EDCl (6.0 g, 31.0 mml) was added, the reaction stirred
for 24 hours an éelapor ated under reduced pressure. Et OAECT/GBOIHBTS was
added and the m xture filtered, washed with water (2 x 200 nL), brine (200
m), dried (MJSO4) and the vol atil es ﬂb"m)ved 5 by evaporation under reduced
pr essur e eshedi with Water @ix:J WLy bripoilAany «hsThg veleglgaweso| i d. i H NI\/R

701 (s 11§70 fpofifn bddsealechrds ?‘%ﬂ m%@d e oo U gl 1 1o

Met hod 23s 2 wBitk esliat N-
| R, 2R e} 2. 3-di - | H - 2- -6 [ f2,3-
b] py r of SES N 1S Grditie 0 & 3. 275 Ty . ftgm. N0 45, 20, 445G ) s
dded t f
SI h;dr oplﬁols( ﬂm%@ﬁsqﬁmlﬁ%ﬁﬁzﬁgmoﬁpg%gﬁ ;‘1559 rl%‘lS lenlz55800ar boxam de

(Method 21, 3.11 g, 6.98 mmol) in anhydrous dichl oronet hane (55 nm) and
stirred ME@?%M tenperature for 5 muntes. The suspension was cooled to

-78 C an acetyl chlori de (611 pL 7. 68 mml) was added and t he
react i on MsHIR\RE) e ini dhyingl 18 Ay &0 H alipo b :
NaHCG3 (50bn1_ as added, t he phases wer e separ at ed and t he aqueous phase
was extr Ewith THE (2 x 50 nmL). The conbined organic fractions were

hed with water (100 nL), dri ed I\/gS%) and the solvent renoved under

duced pressure. The residye t uyat ediH,( TBRi sohexane, 1:5),
collected by filtration, vvahe Ehe 20 mL) and dried to give the
title conpound (1.92 ng, 68% a% a rowr{iil

(dd, 111), 4.11 (dd, 211), 4.61 (m 1H), 5.48 AH), 6.99 (s, IM 25 7.20
(m511)a 8.55 (d, 2H), 8.73 (d, 111), 11.84 (s=*H); MS miz 408, 410. 31

AUG 2006 -Ub . Byl (1R2R)-2-{[(2-Chloro-6H-thieno[2,3-5]pyrrol-5-yljcarbonyljamin)-2,3-
dihydro-1H-inden-1-yl)carbamate (Method 22, 10.6 g, 24.5 mmol) was suspended in DCM
(200 mL), TFA (20 mL) added and the reaction stirred at ambient temperature for 20 hours.

H NVR 2.88 (dd, 111), 3.24

The volatiles were removed by evaporation under reduced pressure and the residue triturated
15 with DCM (50 mL) then filtered and dried to give the title cornpound (10.9 g, 100 %) as the

trifluoroacetic acid salt.

'H NMR 3.03 (dd, 1H), 3.38 (dd, 1H), 4.7 (m, 2H), 7.06 (d, 1H), 7.17 (s, 1H), 7.35 (m, 38),

7.55 (m, 1H), 8.55 (s, 3H), 8.68 (d, 1H), 11.9 (s, LF); MS m/z (M-NH;)" 315, 317.

20 Method 22
tert-Butyl (1R 2R)-2-{[(2-chloro-6H-thieno[2.3-blpyrrol-5-ycarbonyl]amino }-2.3-dihydro-

1 H-inden-1-vyl)carbamate
Cl— 7~ J<
\m( I;J’U\

2-Chloro-5-carboxy-6H-thieno[3,2-5]pyrrole (Method 4a, 5.0 g, 25.0 mmol), trans-2-
25 amino-1-[(1,1-dimethylethoxy)carbonylaminolindan (Method 6, 6.25 g, 25.0 mmol), DIPEA




Clains 1. A conpound of formula (1): R4 Y z Oc2l ctI RG~HHA (R)" %
)r 5 (1) wherein: Zis CHor nitrogen; R4 and R5 together are either! AUG 7006
-S-C(R6)=C(R7)- or -C(R7)=C(R6)-S- ; either one of R6 and R7 is chloro and |,
the other i sWAP#PBEEN, or both R6 and R7 are chloro; 10 AcricHbesy ene or
het eroaryl ene; nis0O,1lor2; R is independently selected fromhalo, nitro,
cyano, hydroxy, carboxy, carbanoyl, M€ i.4alkylcarbanoyl,

N, N- ( Clﬂaa{d%lﬁﬁ%rdoaﬁe Bland aa%ybsohkn%n wa@hi%mdlemyim mL) gnd

N, N- (G 4a kyI)23quharm - S( Oal k wherein b is 0, 2),

Cl4al kyl , stipdden Jaamg ED H6Qz, aho e} was@ddqchﬂma,cuomraﬂlfmﬂé}wours and

Cl. aal kan r fl di.f.l uor ome

tifl uororri%%é hgr?éédugge? éﬁ?ﬁ%{e% res%%r? §>‘c (tgbran\;ﬁ% add?dsang thetr %tt?/\gp d’groups,

t oget her mghhdt;svlttﬁummrbmzmmbﬁﬁe @00mIMHrﬁB(M@SQ¢)ah@the&bIaﬁléElmﬁaovB@y forma
4 to 7 geg;?ered ring, optionally contain or het er oat ons

i ndependePY FXpPUBYORYNSE: rpqllyﬁqlgressgreéﬂglvgtheéﬁg: "SEPP'H}%(II@ 93’1%7"9@5 &bISEM| t ut ed by
one or twgyg20 methyl groups; r is 1 or 2; and when r is 1 the group R4

zO R6 N H IS a substituent on carbon (2) and when'r is 2 (hereby formng a
si x menbeRY¥MR h3$ (¢ AH), Qftedd, JEOWROL T (Sl XD E6 (1Bt 5.t (e AEBSHOX @) 1k on

per/ ceoss 53878 0 PG TR TR ARGeencry sel ected from hyar ogen

hydr oxy, CIl. 4al koxy, Cl. 4al kanoyl ,
10 Method 23
2-Chloro-N-{(1R 2R)-1-[(chloroagetyl)amino}-2,3-dihydro-1H-inden-2-y1}-6 H-thieno[2.3- -

blpvrrole-5-carboxamide

Cl
'\l

RsVLes

EtsN (3 mL, 21.6 mmol) was added to a suspension of N-[(1R,2R)-1-amino-2,3-

15 dihydro-1H-inden-2-yi]-2-chloro-6H-thieno[2,3-blpyrrole-5-carboxamide (Method 21, 3.11
g, 6.98 mmol) in anhydrous dichloromethane (55 mL) and stirred at ambient temperature for 5
miuntes. The suspension was cooled to —78 °C and chloroacetylchloride (611 plL, 7.68 mmol)
was added and the reaction was warmed to 0 °C and stirred at this temperature for 3 hours.
NaHCO3 (50 mL) was added, the phases were separated and the aqueous phase was extracted

20 with THF (2 x 50 mL). The combined organic fractions were washed with water (100 mL),
dried (MgSO,) and the solvent removed under reduced pressure, The residue was triturated
(THF:isohexane, 1:5), collected by filtration, washed with hexane (20 mlL) and dried to give
the title compound (1.92 mg, 68%) as a brown solid.

'H NMR 2.88 (dd, 1H), 3.24 (dd, 1E), 4.11 (dd, 2H), 4.61 (m, 1H), 5.46 (t, 1H), 6.99 (s, 1H),

25 7.20 (m ,5H), 8.55 (4, 2H), 8.73 (d, 1H), 11.84 (s, 1H); MS m/z 408, 410.



+ carbanoyl, C3.7cycloal kyl (optionally substituted wwth 1 or 2 hydroxy

- groups), cyano(Cl _4)al kyl, heterocyclyl, aryl, d _4al kyl [optionaghy 6.2005
substituted by 1 or 2 Rs groups], -CORs, -SObRs (wherein b is O, cﬁu 39
and 5 groups of the fornulae B and B: -(CHot r\--( )t' OHO O (OHy OH
O(B) (B) whereinyisOor 1, t is 0, 1, 2 or 3 and uis 1 or 2
provi ded that the hydroxy group is not a substituent on the ring carbon
adj acent to the ring oxygen; or 10 wherein NR2R3 may forma 4 to 7 nenbered
saturated, partially saturated or unSaturated ring, optionally containing
1, 2 or addl tional heteroatons independently selected fromN, 0 and S,
wher ei n T2 CH2- may optionally be replaced by -C(=O)-, and any N or S
at om may 1. opt A osmpduyd dFfomuilgdilred to form an N-oxi de or SO or S02 group
respectively, and wherein the ring is optionally substituted by 1 or 2
substituents independently selected from hal o, cyano, 15 CI1. 4al kyl,
hydr oxy, Cl -4al koxy and . 4al kylS O)b-Y(V\/nerei nbisO 1o 2); RBIis
i ndependently selected fro , hydroxy, d _4al kyl, C2.4alkenyl,
Cl . 4al koxy, cyano(Gi-a)al kyfl, oClLA®) al kyl [optionally substituted on
nitrogen by 1 or 2 groups NECt e aléhyl, hydr oxy,
hydr oxy(Cl - 4) al kyl , di hy8t oxyHd 4} IQ/ aal | cyl, aryl and
aryl (G -4)al kyl |, hal o(Cl. 4)al kyl, dihal o(T-4)alkyl, trihalo(C -4)alkyl,
20 hydroxy(d -a)al kyl , di hydr oxy(CI 4npl kyl, C -4al koxyCl4al koxy, -
G 4al koxy(ﬁ‘l 4al kyl, hydroxyd _4al koxy, 5- and 6-nenbered cyclic acetals
and mono YRS di - met hyl derivatives thereof, aryl, heterocyclyl,
(het er ocygl ghboGlirdshky! , C3- 7cyc| oaI kyI (opti onal ly substituted with 1 or

2 hydroxy,groups, 1% 4a| kyl or - Cl. 4al kanoyl
Cl. 4al kyl}éé L%-togemmremﬁwrbs LR’ lfC(ll)oqr-Q &R%)t,syél oal kyl S(O) b- (wherein b

is 0, 1 7 cyclyl S(O) b-
(wher ei ng{ghelg)smeo?w;'ﬁl@ ?cm{)enz tﬁé?g} gﬁ?vﬁ%’%gﬁ?ﬂﬁﬁl %&%{ gl%tc‘ﬂ%fb 3/ VIS
C1. 4a1I0kyIAS€Q)}6W1@l&QI)1§bmle(mher eincis 0, 1 or 2), -N(O—I)CHO,
C( N—G—l)nw 2.C(=N- OH) NHCI . 4al kyl , - C(=N-OH) N(ClI - 4al | cyl) 2,

C:l, écycl oal kyl, - N-CB N( C3. 6¢cycl oal kyl ) 2,
COCOCRQP« G(xﬁ@epl(lﬂ@)tl(vladlec)tqdﬂ%ﬂmm) Rito, cyarsy, By ApASORf oky Aatbambyl, - NHSCO2RO,

(R9) KON ey earsAAag ) k(. TRy, BTk, Afhasddyi/ WE, 20 Roipin 3/ 074231

PCT/ GB03
N,N-(C).salkyl)sulphamoyl, -S{0)C;4alkyl (wherein b is 0,1,0r 2), C4alkyl, C;4alkenyl,

15 Cyqalkynyl, C).salkoxy, Ci4alkanoyl, C4alkanoyloxy, hydroxyCi.salkyl, fluoromethyl,

difluoromethyl, trifluoromethyl and trifluoromethoxy;

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
20  methyl groups;

ris 1 or 2; and when r is [ the group
R z o]
I
rRON N
is a substituent on carbon (2) and when r is 2 (hereby forming a six membered ring) the same

group is a substituent on carbon (2) or on carbon (3);
25 Yis-NR'R®or -OR%;



-118- -COORS, -CH20R9, -CH2000R9, -CH20COR9, - CH2CH( CO2R9) CH, 3 6 2006
_CH2C( O NRORIO, - (CH2) , CH( NRORLO) CORR9' (wherein wis 1, 2 or 3), Sarft
- (CH2) WCH( NROR10) CO( NR9' R10') (wherein wis 1, 2 or 3) ; RO R , RO and:
R10" are i Ndep@ieent |y sel ected from hydrogen, hydroxy, BIT/GBIIOERTSS
(optionally substituted by 1 or 2 R13), C2.4al kenyl, C3.7cycl oal kyl
(optionally substituted by 1 or 2 hydll'brx groups), cyano(d _4)al kyl,

tri hal oalBizhd R mylindepertdenttosetectett froméWéma@‘ly bN@tDIG)CL‘MaideyJ §1-4alkapnyl,

-C(=0 4) al .k e nitr ento whi ch t hey
are attac 3')“ lné??ﬁ’aﬁé}l%%é?ﬁr}w%m B Q‘glllhw\/\#?ﬁ%[} ’g’g’f?'f gen to which they
are att actiyafb(cmﬂmlpmﬂemayelyﬁaﬁmmqm [dsptiwalmebmmtb@b 1 62 RSgrodg},opt i onal |y
substituted gn carbon b or 2 substituents independently selected from
oxo, hydr&QR Bof(“tjhﬂ%bésoﬁloé'?bmdcyano carbonyl, CL.4al koxy and

het er oc aiBy: be  optionally substitut ed on two adj acent
car bonsyt)%}ydpsogﬁetf ulia{(‘)3I]?orm a cyclic acetal wherein one or both of the

hydr ogens of the -OCHi{CB!E)tgroup may be replaced by a nethyl; R13 is
selected fromhalo, tri haI , and C 4a|®|axy, o R1 is independently

sel ected from hydrogen, and hy —ox al kyI; or a
phar maceutical | y accept abI :(| ﬂ pro- dr AWith the proviso that
t he conpound of fornula (1) (8 Y i) 23d|ch oroS(N—{

1-[ N- (1, 1- di met hyl et hoxy) car Q)nyl am noj i ndan- 2-
yI}carbarmyI) 4Ht hi eno[ 3, 2-plpyrrole; 20 ii)
5-[ N-(1- am noi ndan- 2-yl ) carb yl]1-2,3-dichl’ orc‘le?l—l-thl eno[ 3, 2-b] pyrrol e
i) 5- [Nvl(elmﬁl & @& Hots) A2 Sr YAnH@as baf@)ﬂraw&d:ihﬂlﬁibfﬂyﬂfo@y group is not a -
H-t hi enof 3, pyrrole iv)
di chl ¥ %511‘5‘44MF&W%@R%@%@W%H@W&B}Y&%@M—2 yI]car banoyl } - 4H

hi eno hﬁl whidddiR N?zﬁj ﬁa})’ Sorm 2 4 to 7. membere saturatedI 1} satura l_t'_lsahu;rated T]? s o5

-dichloro-5 1-"(met hyl am no) i ndan- 2-y am)y I eno
yr r ol egptivdlly containing 1, 2 or 3 additional heteroatoms mdepcndently selected from N, O and

3-
3
51 o o g 4 e (P S AT P2 LEPERATRA btk 1 vl 3.2
3-

yrrol e

di chl lenﬁ}y[buomdaadmm|aﬂmadm&ommrswmubkes@wvbwmmaﬁrbﬂlayr role;

i) 2-chlaro-5-[N(1-hydr ox¥| ndan- ) car barm)L/lI -6H-t hi eno[ 2, 3-b] pyrrol e;
X) ring 1s optionally substltuted bylor2 subshtuents independently selected from halo, cyano,

gyfhr glkﬂ @L,)Qlk?‘l’ hdré:y, Bl Ry ad'g LAl 052 twkerdih bG86, bRy, - 4H-t hi eno[ 3, 2-
3-di chl%"?r(l@mgqudqnﬂymé@ﬁ@(fyﬁm@aﬁo&enyhsﬁm@me Griealkengly 6]-81kRx1] pyrrol e;

AUG Zo&gno(cm)alkyl, amino(Cy-4)alkyl [optionally substituted on nitrogen by 1 or 2 groups
selected from C,4alkyl, hydroxy, hydroxy(Ci.s)alkyl, dihydroxy(Ci.¢)alkyl, -CO.Cy 4alkyl,
aryl and aryl(Cy4)alkyl], halo(Ch.4)alkyl, dihalo(Cy-¢)alkyl, trihalo(Cy.4)alkyl, L
20 hydroxy(Ci.¢)alkyl, dihydroxy(Ci_alkyl, Ci4alkoxyCi.aalkoxy, CisalkoxyCi.qalkyl,
hydroxyCi4alkoxy, 5- and 6-membered cyclic acetals and mono- and di-methyl derivatives
thereof, aryl, heterocyclyl, (heterocyclyl)Ci-4alkyl, Cizcycloalkyl (optionally substituted with
1 or 2 hydroxy groups, Ci4alkyl or -C(0)OC1.4alkyl), Cy.salkanoyl, Cy4alkylS{(O),- (wherein
bis 0, 1 or 2}, CsscycloalkylS(O),- (whereinbis 0, 1 or 2), arylS(O)y- (whereinbis 0,1 or
25 2), heterocyclylS(O),- (wherein bis 0, 1 or 2), benzylS(O)y- (whereinbis 0, 1 or 2),
C14alkylS(0)(Cy.4)alkyl (wherein cis 0, 1 or 2), -N(OH)CHO, -C(=N-QI)NH,,
-C(=N-OH)NHC.4alkyl, -C(=N-OH)N(Cj-qalkyl),, -C(=N-OH)NHC;.¢cycloalkyl,
-C(=N-OH)N(Cs scycloalkyl),, -COCQOR’, -CONR)R™®), -NHC(O)R®,
-C(O)NHSO04(C1-salkyl), -NHSO,R?, RHR'YNSO,-, -COCH,ORY, R%R)N- and

i
4
2
t
2,
b]
2,
b]
2,
Vi
30
2,
b
2
3

]
1
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2,3-dichloro-5-[N-(1-hydroxy-1, 2, 3, 4-tetrahydr onapht h- 2-yl ) car bam)§l1]M&IJIBUﬁ
t.hi eno[ 3, 2-b] pynol e. 2. A conpound of the formula (1) as clained in claim
1, wherein and R3 are independently selected from hlydro en, hydroxy,
d _4al kyl [Wgt(’?"gﬁagilly substituted by 1 or 2 Rs groups], FCI/GBU3/00875

C3. 7cycl oal kyl (opt| onal ly substituted igét h 1 or 2 hydroxy groups),

cyencl 0 b o ABBRb Aol LR ro R RO oY
pi per azi nylCH,), s NREZOIGERA Y Whereih wdis 4; 2 61 azmwl(cm)@t:ﬁww?)comw‘? di nyl,
t hi onor phol ino, pyrrolinyl, honDplpera2|nyI 10 3, 5-di oxapi peri di ny

pyri m dyl (WW%F%},IZOWM dazi nyl, pyrazolyl, pyrazolinyl, isoxazol yI 4-

R s T o

1- oxot et5r &pyicuadiysulspiyatatiyl 1 orl2 11”) k. mﬂmhyit Cﬁ-tmydoaikyh(mmrpnaily)shbsnﬁﬂm 1

Pyclr ogen, Ohy BIASRY, ETOIPE STAeR G R e R s S il koxy.

hydr oxyC ﬁﬁﬁjdggg)o(cg)a&glwl am no( Cl. 4) al kyI [opt| onal |y substituted on
nitrogen b 2 groups selected from CL4al kyl, hy drox%/(CI )alk |,

di hydr oxy Pnd4f}a|t¢a¢ er Wltbtlmqltmgan feywhichpthey araﬁaaoaﬁty ppdipr &) and R tpgethiep
4al kenyl 3l :
al keny ﬁ;‘% t&%tucﬁgfkg %&&d&ﬂﬁét teefleR cipd %ﬂ;@?&é@ ¥y

and 6- rrenbere clic acet nono- | - et erivatives ther eof ,

hgj o( C1104 pptiidapdly stmsthatedpﬁ:barhgbmb)kybrz stubstmdnm(lmﬂepdt)@htlytelecmﬂdmmW(OCI 4) al kyl ,

20 di hydr Cl al k ano(Cl1 al .k het er .

ot er oLy YHREE: atb s Kot kS B3t By oy BHGpaletys op o ing mgy b

C3. 6eycl oabnkqnh@j @):bumt(eﬂ/eﬁm ﬂdjkbent&;a&onstb}o:oznz-o at’o}f&ﬁﬁ pyelic hoskud vhesdinb i s O,

1 or 2), heterocycl | S(O (wherein b is or benzy| S(O)b (wherein

b is 0, 10°8orbptiek iﬁl 1&{%&6@@%@ Chy-Or sswpm%éﬁéqptﬁced pragethyl, o 2y -

CH2 CH( NRORLO), CXNR% 3 Qatdy, trim %\I )N— - COORS, - CH2COOR9, 25
-C(O N(R) ( RlO) CH2 CH( 002R9) OH, o7 , - CH2CH( NROR10) CO2R9' and

- CH2OCFO R ]Ftamdef@denﬂymlectadlﬂomdromctﬂﬂ@b@n@ bydroxyGedlisd ed from

hydr ogen, i_on by 1 or 2 R13),
C3. 7cycl oa%{}]#‘(‘m%%ex%) aglplgécegta stslgfl it g%fa%‘ﬁhitreoo? 2 hydroxy groups),

-C(=0 O Bmm%g%ﬁk@ﬂmdthcswmﬁ&ffémuwﬂ) iswo®: phenyl (optionally
substituted 1 or oups ,30 selected fro tro, halo oxy and
cyano); or and ﬁl%d’t‘:@@@rﬁé’?’ {h[‘tfﬁli ﬁi‘lfl?tg]ﬁfﬁ’blcaﬁ? ]‘P%gi'ar e
attached, and/or R9' andjRiPambO9eiNGEncib 2. nltrogen to which they are
attached, forma 4- to g’r?enba%lrfem@rl ngno\/[\helrygpﬁe rin £t| onal |y

subst it ed o car BobV-Fyamingindzn-2ybesrhamenhi2s3- gkl glpyeeled from
0XO0, : iii) 5-[N-(1-acetamidoindan-2-yl)carbamoyl]-2, 3—dlch10ro-4H—th1eno[3 2-b]pyrrole
( iv) 2,3-dichloro-5-{N-[1- (methanesulphonaxmdo)mdan—Z—yl]carbamoyl}-4H—

thieno[3,2-blpyrrole
v) 2 3-dichloro-5-{N-{1-(methylamino)indan-2-yljcarbamoyl }-4H-thieno(3,2-
25 blpyrrole;
vi) 2,3-dichloro-5-{ N-[1-(methylacetamido)indan-2-yl]carbamoyl }-4H-thieno[ 3,2-
blpyrrole;
vii) 2,3-dichloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl}-4H-thieno[3,2-5]pyrrole;
viii) 2-chloro-3-[N-(1-hydroxyindan-2-yl)carbamoyl-6 H-thieno{2,3-b]pyrrole;
30 ix) 2,3-dichloro-5-[N-(6-fluoro-1-hydroxyindan-2-yl)carbamoyl-4 H-thieno[3,2-
blpyrrole
X) 2,3-dichloro-5-[N-(1-methoxyindan-2-yl)carbamoyl-4H-thieno[3,2-b]pyrrole;
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nitro, cyano, carbonyl and O _4al koxy; or the ring may be optional
substituted on two adj acent carbons by -OCH2-O to forma cyclic acet al ¢
wher ei n on®0@s/0746dt h of the hydrogens of the -O CH2- O OB E837he
replaced by a methyl; R13 is selected fromhalo, trihalonmethyl and

G _4al koxy; 5 or a har maceut i cal a]c,lé’é table salt or in-vivo 4ﬁ:lrol ysabl e

ester thereot) 3. %Wﬁ%ﬂ\rﬁ‘ Y‘fﬂi@‘yf]e? ?rﬂ’rtﬁm’(hiﬁ‘m&@h@ Fryhesebameyt

claim2, wherein: %?ngg%ependent |y selected from hydrogen,
Cl - aal kyI [opti onal ly subst 't u y 1 or 2 Rs groups], -CORs and- SObRs
(wherein b is 0, 1 or 2); 10 R8 is independently selected from hydrogen,

hyd , ,Cl 4a 1 .4al koxyC kul O o dalkyl i no( C14) al kyl
oot PomaPry. tusSepouiies SR SRS B tiped Mnint st 301 ot ea 1 rom -
4al kyl ;5 m@dﬁm%/a(reﬂxﬁbpdnhéﬂuy sﬂb&tﬁ’difr@iihﬁr@bgeﬂi) Hg}dwdy. cp@% addstyy, phenyl and

| (Cl4)al k C24al, | oal kyl t bstituted b
"o oo i Kamby 1@12%@@%%@@&%&3%@%@@@@ SR ABHABYRR i - et hy

deri ti {

hscrjlr\cl)iyl( | 4 a1 yﬁ&d?)ﬂgg% ?I)C%E#M{ﬂk q ﬁll c?%(?i% Taﬂlé’y]lfu?ﬂ ulr’w11 (yo’pt lonally

SUES: i : uttrimgn)drpmm bmiﬂg%(’abglyllﬂmom rd;mnyb tlgaf:ba,qoiga% pmelmzaﬁ@/,:isoﬂ@qm?wlinﬁi I()c/: 14y al ky!

substitu o.n (iélr n, o oups I Ql.Jd NnNo ur_y a Yy
wh g sttt avpolicng broms Dyl Bgrogipeigging. |

ér oE{ogll)Oz SLSkmmlaip(eﬁ‘dEﬂ) pg}dmay@l(pﬁ&ﬁ@l I@yﬁtﬁﬂzﬁﬂ% Ipyﬂa&?mppyrzmahﬂms?mbg;u Lﬁt ed IonI

car pon ntro | azo tetr (0] | M dazo o

pyrroli d%ﬁ@ﬂydﬂﬁlp?e?lfoawo@f{gﬁ ﬁwfhm?leﬂy! ﬁﬂyw& fogapLyL, %%?P&r%ﬁ&%wgnw Y

1- oxo-t etlrzabas&agmylofam@ayaumﬁﬁ&ﬂyﬁhﬂa&&mﬁ%opﬁmw 1- (optionally

substituted by 1 or 2 groups sg écted fromnitro, hal o, cyano, hydroxy and

Cl. 4al md;quteuwﬂ@ﬂu@gwanybr%ll dm‘sppR4Lwh9tenyb i5i0p2PB2% no, O 4al kyl S(O) b-

wh 0, 1 2

by is o & idendend sefbeg o B GRR il Dl eyl 1 07 2
or 2 -mmu@kﬁammfmmmcl Jalkox G 63 GRERY], fﬁﬁn()d@_);XaHﬁzDDobhonaHﬁmutedG-ng
, -Q(O 2 CH 002R9 R9'

and- CroCRERBDERGHY | 963 Boutipeetioeeh -l et asiio TS BRRR L et i brn

hydr ogen ’-C@tﬂﬁélkﬁl a:&lcaaal L@}ﬁlﬂk&dﬁ €, oAIKQT (oﬁuémly QMBI URS)

C2. 4al ken I, and phenyl ptlona substituted by groups sel ected

from ni t re{O)Rg1-elkyRydrasd lﬁ?mbeé%ﬂ&ﬁ@})o acgigls gpd @OB%@%@G@VWWFVS%%M abl e
L A RTINS SRS O 1
or i n-20 idyérpxly(Ch.y)sliddl e:{ae@(Ceﬁ)allchbhmrbcyclyl heterocyclle1 aalkyl, aryl,

C14alkylS(O)y- (wherein b is 0, 1 or 2), Cs¢cycloalkylS(O)p- (wherein bis 0, 1 or 2),

arylS(O)- (wherein b is 0, 1 or 2), heterocyclylS(O)y- (wherein b is 0, 1 or 2), benzyIlS(O)- = \

(wherein b is 0, 1 or 2), C;_4alkylS(0)«(Ci-4)alkyl (wherein c is 0, 1 or 2), - o

CH,CH(NR’R')COMNR*R'"), -CH,OR?, R*)R'*)N-, -COOR’, -CH,COOR’

25 -CIONER)R'), -CH,CH(CO,R)OH, ~CH,CONR’R!?, -CH,CHINR’R!HCO,R and

~CH,0COR’;

R?,R”, R" and R' are independently selected from hydrogen, Cy.4alkyl (optionally

substituted by 1 or 2 R), C3 seycloalkyl (optionally substituted by 1 or 2 hydroxy groups),

-C(=0)0Bu, C;.4alkenyl, cyano(Cj-g)alkyl and phenyl (optionally substituted by 1 or 2 groups

30 selected from nitro, halo, hydroxy and cyano); or
R® and R'? together with the nitro gen to which they are aftached, and/or R” and R'? together
with the nitrogen to which they are attached, form a 4- to 6-membered ring where the ring is

optionally substituted on carbon by 1 or 2 substituents independently selected from oxo,



31 AUG 2006 WD 03/074531 PCT/ GB(3100875 -121- 5. A conpound as cl giﬂ‘ﬁ@m
any one of clains 1 to 3 wherein Yis OR3, or a pharnmaceutically
acceptabl e salt or in-vivo hydrol ysable ester thereof. 6. A conmpound as
clainmed in any preceding claimwherein R4 and RS together are 5

- S C(R6) =C(WQPIN4F a pharnaceutical |y acceptable salt ofCHER)PNFTS

hydr ol ysabl e ester thereof. 7. A con'pi%_nd as clainmed in any one of clains

1 to 5 wherein RA an 5 together are” R7)=C(R6)-S. ; or a

ohar ey LIOEe| GROEa o B1: GHpt. ST S dpaT o JenemBe Py eof . 10
8. A conpipasiu@s of kv AsbehitaioMs BY E5-€8LNY ©!fainih WRSE 8idlalAvhbRindiRRY | ene, or
a phar nnceutlcalhlli(i{_ acceptable salt or in-vivo hydrol ysable ester thereof.

9. A conpbethaf te hydragems af the -QuiiHadpresreitp meavhierrsplaced by 2 metisiei n A i s

het er oar yLe PRRS Lcal a .able salt or in-vivo
hydr ol ysaiél gg%e%eggeepal_t eredmﬁﬁﬁ%@a ‘y%b"r%%{ggifd as clainmed in any precedi ng
cl ai m wheoed phartndcsutickdly avcepablp bt sraceivd hediblyyabiogeptiaibdott salt or in-vivo

hydr ol ysabl e ester thereof. 11. A conpound of the fornula (1) as clainmed in
any preceding claim which is a 20 conmpound of fornmula (1B): R4 OY (2)

(1) j RS3H H&c&:ﬁ?&nﬂd%ﬁk foﬁful@(l?&adlﬁﬁe&ﬂtdlﬁﬁa'l'&c%ﬁ‘%%ﬁ&&iﬁ: salt or an
I n-vivo hﬁgrol ysabl e ester thereot. 25 12. A conloound of the fornmula (1) as

cl ai med i R® @1 rareindegienddntly seleqigd foome hystogen, Ci.4alky! [optionally substituted by 1 or
2, 3-di chl gre- 1] )z - 8 ! 2, 3-[i hydro-1H, -inden-2-yl]-4Hthie
RGN L RAR g d = EHSLTHBTLA 02 55

no[ 3, 2- bBFy oxant de;
2, 3-di dil B s-idepériBhtRielebted Fomeydyogen yydroey, ¥ Jakoxyol r AlkSx pil,alRyloC). H- | nden- 2

;:’(Sél'l'z _(34333 / Liy %éis;ﬁz[é&ég& %g%u%)té (r)g' gteréjgc%jby'%%? 22g99:%s se acte(gl3 0912615.31
I A e s R A Ty w
Cs.4alkenyl, Cscycloalkyl (optionally substituted by -C{(O)OCy_4alkyl), 5~ and 6-membered
cyclic acetals and mono- and di-methy! derivatives thereof, halo(C;.4)alkyl, trihalo(Cr.4)alkyl,
15 hydroxy(Ci4)alkyl, dihydroxy(Cj.4)alkyl, cyano(Cy-4)alkyl, furyl (optionally substituted on
carbon by 1 or 2 nitro groups), thienyl (optionally substituted on carbon by 1 or 2 nitro
groups), morpholino, furyl(C;.4)alkyl (wherein furyl is optionally substituted on carbon by 1
ot 2 nitro groups), thienyl(Cj.4)alkyl (wherein thienyl is optionally sabstituted on carbon by 1
or 2 nitro groups), 1,2,4-oxadiazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, pyridyl,
20 tetrahydrofuryl, tetrahydropyranyl, 1-oxo-tetrahydrothiopyranyl, tetrahydrothienyl, phenyl
(optionally sﬁbstituted bylor2 grouﬁs selected from nitro, halo, cyano, hydroxy and C;.

( 4alkyl), pyrazinyl, piperazinyl, 4-methylpiperazino, Ci4alkylS(O)- (whereinbisC, 1 or 2),
CiscycloalkylS(O)- (Wheréinbis 0, 1 or 2), arylS(O)- (wherein bis 0, 1 or 2),
heterocyclylS(O)y- (wherein bis 0, 1 or 2 -CH,CHINR’R')COWR?R'), -CH,0R?,

25 RHRN-,—~COOR’, -CH,COOR’ , -CONRR'), -CH,CH(CO,R’)OH,
—CH,CONR’RY, -CH,CHINR*R'®YCO,R”" and —-CH;OCOR’;
R?,R”,R! and R'" are independently selected from hydrogen, Cy4alkyl (optionally
substituted by 1 or 2 hydroxy groups), Cs.4alkenyl, and phenyl (optionally substituted by 1 or
2 groups selected from nitro, halo, hydroxy and cyano);

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

4. A compound as claimed in any preceding claim wherein Y is NR’R?, ora

pharmacentically acceptable salt or in-vivo hydrolysable ester thereof,



2,3-dichloro-N-[ (1R 2R) -1-({[ (4R -2, 2-di net hyl - 5- oxo- 1, 3- di oxol an-4-yl %%Et
yl }am no) - 2, 3- 3 1AUG 700
di hydro-1H i nden-2-yl]-4Hthi eno[ 3, 2-b] pyrrol e-5-car boxam de; 5 f
2, 3- di chl owo-objefsbiR, 2R) - 1- [ ( 3- net hoxypr opanoyl ) am no] - 2, Bxdisogdesss 1H- i nden-
2-yl1}-4H thieno[ 3, 2-b] pyrrol e-5-carboxam de;

N-{ (1R, 2R)-1-[ (2- acet oxyacet yl ) am no}-121-3-di hydro- 1H-i nden 2-yl}-2,3-dichlo
ro-4H t enoﬁ&oﬂlpbl}qolgasmbhneﬁn(aaym«ﬁmm1t¢?{wheremY1s OR? ora

12,5t hrope D TP R A SIS RS ettt e
dichloro-N-{(1R 2R)-1-[(trifluoroacetyl)am no]- 2 3 d| hydr o- 1H i nden- 2-y

3-
}-4H— t hi eno[ 3, 2- b] pyrrol e- 5- car boxani de; 4

, 3- di chlr o- &cpm@@‘éﬁsmwwahp@cw@memﬁnmd@ tggegflengtdr o- 1H- i nden-
y

3

I-Etli chl oré(;t?ﬁ-ugﬁé gg%ﬁ{ah %eﬁnan- g{gﬁm%ony u%g%gr%l iimlzs%bledes?'u gjrelgpl_cil—l-i nden-

}
2,
I
2
2-
2
2-yl}-4H thieno[ 3, 2-b] pyrrol e-5- carboxam de;
hi h I [ -

2 l}d;ﬂ nge%bgllgﬁ%f%yﬁ,% Ciniany Shas @ﬁ@ﬂ%? AR 2 S Rl gUEL Gy T nden- 2
2

2

n

e

2

0

y

, 3- di chl-gRHMEROLS. ;28h phartdac&ntiohily édptaR-sdtt ¥ hCAVORAYI)ARE ed@lthezect: di hydr o
1Hi nder;@gnyl )GRG%O 4Ht h| eno[ 3, 2 y[)] pdgr m e- 5- car boxam dié

, 3-di chl oro- N-{(lS 2S)-1-[(pyridin-3-yl carbonyl)am no] -2, 3-di hydro- 1H i nde
-2-yl t Wﬁ

N-[(lSiUZ%-Fl acr g%aﬁ%%di%agygr Eé% o- it mAZ}SB}I\e]nylSne orda chl or o- 4H—th|
no[ 3, 2- Iih]’WCMbﬂly&cwtabbﬁalﬁbdm—wﬁﬂlydrolysable ester thereof.

, 3-dichloro-N((1S, 2S)-1- ([ (3- hydroxyphenyl ) car bonyl | am no} - 2, 3-di hydro 1H
i nden-2-yl)- 4Hthieno[ 3, 2- b] pyrrol e-5-car boxam de;

N-[ (1S, 29.-1- (z\amipwb:&msrm)mé’d&adwa@hﬂ:klfbdaem&cmldxszmﬁmdtyﬁhbw@ 4H-t hien
[ 3,2- Db]pyrrol e-5-carboxam d

N[ (1S, 2 Pharmapqusic r%ﬁ?&@é@&?%@rﬁwﬁ}yﬁﬂ@ﬂwwﬁ%@@iu nden- 2-yl ] -2, 3-di chl o

ro-4H,50 thi eno[3 2- b] pyrrol e-5-carboxam de; 2,3-dichloro-N-((IS, 28) 1-{
[ (di met hyl am no) car bonyl ] am no} - 2, 3-di hydro- | H-i nden- 2-yl ) -
4H- t hi end03, 2 Asopprursl aschimed ineny piecksing3laimptierdn? is O @3/ 074531

[ Ca- ot nyERge SR ascopPblefloR i I ot aer o 111 i nen.

11. A compound of the formula (1) as claimed in any preceding claim, which is a
20 compound of formula (1B):

R\ o Y
\ ) ‘
@ )
N B
T e,

R&

I

(1B)

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

25 12. A compound of the formula (1) as claimed in claim 1, which is any one of:
2,3-dichloro-N-[(1R,2R)-1-(formylamino)-2,3-dihydro-1 H-inden-2-yl]-4FH-thieno[3,2-
b]pytrole-5-carboxamide;
2,3-dichloro-N-((1R,2R)-1-{ [(methyloxy)acetyl]amino }-2,3-dihydro-1H-inden-2-yb)-4H-
thieno[3,2-b]pyrrole-5-carboxamide;



2-y1l)-4H-t hi enol 3, 2 b] pyrrol e- 5- carboxam de; 2, 3-dichloro N-((1S, 253)?3(“[{2006
[ (et hyl am no) car bonyl | am no) - 2, 3-di hydro- 1H i nden 2-yl)-4H

t hi eno[ 3, 2- b] pyrrol e-5-car boxami de; 5

2,3-dichloro-N-((1S, 25)-1- rop- 2-en- 1-yl am no) car bonyl | 3-di hydr
0-1H-i nden"éoﬂii‘g7§53zll-l-t)r1| eng[fg 2pb] pyrrolg 5-car %)oxam dy P d
2,3-dichloro-N-[(1S,25)-1-Q 129

o oL CPE A BP Gh PR AL Bttt homnor 23

2, 3-di chl &hiah&bm(la&mﬁﬁﬁ)-’n 3@&%@%%&@):{323 B]pgiﬁbu¢t@rbbbdammden 2-yl']-4Hthien
0[3,2- 10 b rrol e car boxam d

N {( 1R, 2R3 Ao LB aRY hsu@wr%mww Sphdyigehmrbylsalianingtia: 1H i nde
n-2-yl}-2 r boxam de;
I\I—(l)lg,}éR)d@yﬁj ln?é -'c-gir oxy 9%?2 3]’8%%%’?)-6:3%% g?n noj - 2, 3-di hydr o- 1H-i nden
2-y

| }- 2, 33-ditihddno-0F HAR2R)- h+[(§ﬂn{=tﬁoﬂa)tqppgoyl)@ﬂnm05213ahlndxcahﬂdmjen125y1}-4H—
, 3-di chi ot o- roxyacetyl )am no] - 2, 3-di hydro-| Hinden-2-yl}
AH thi eﬁ’b H?%W&Fér@%&?éﬁﬁ’oxam de;

2, 3-di chl M{Qimx-ﬂ-ﬁz?agétoﬂyaf:e(tﬁﬁﬂiﬁé]% -HiDpatb) 1&minded-2-21132, Sidydee4tH- | nden- 2-y|
}-4H thieno[ 3, 2-b] pyrrol e-5-carboxam de; 2, 3-dichloro-N{(13,
2S) - 1- [neﬂ?ﬁﬂpﬁ%f’b’ﬁ’é?lf”ﬁ‘%fw&ﬁ@?yl ) ami no] - 2, 3- di hydr o- 1Hi nden- 2- 20
yl}-4Ht h b _ J1H- -2-v1}-2.3-
N-{ (1R 2R)- ?‘f%)zgﬁ %éfbrfﬂ‘t’%%tt’ﬁ% m%nrgo‘?ﬁ’édm e A Ao 1 2, 3-di ¢
hl or o- 46k ﬂudmp%{ﬂ?ylzo]b‘i-pgtbmr@msi&% car boxani de;

(1R 2R ert.- 3 dr,0 i nden-2-yl}-2
- 3-di chl NS 4“3’&9?‘%‘@@%%?‘3% NPT hrﬁ%EP 1A% i
N-[ (1R, Z%ehﬂ(mbh@xyleﬁt-dwdoaﬂmme) 2 3 di hydro 1H- i nden- 2- yl]1-2,3-dichloro-4
H-t hi eno| rral e-5-carboxam
o R R LR s Pt 2.1 2,
3-di chl or gierts p] ?H-ij_%hc?armchEO| e- 5- car boxam de
N{(IR 2R)-1- t | (2- amnoZoxoethyI;amno , 3-di hydro- 1Hi nden-2-yl }-2
, 3-di cHﬁoRé—dl { (15 38 ]-BfwamPrylearbond)amina 2o siaydrad H-inden-2-y1}-4H-
N-{(lR 2 3 % N—(hydroxyacetyl ) am no] - 2, 3-di hydro- 1H i nde
n-2-yl)- ZREhé otﬁ’\%éﬁ%@??%(’?wﬁgﬁ 2- b] pyrrol e-5-car boxam de 31 AUG 2006
WO 03/ 0743 34didMoid-GBO3 LA0BT-E(3-tHitdylcarbonyl)amino]-2,3-dihydro-1 H-inden-2-yl }-4 H-

thieno[3,2-F]pyrrole-5-carboxamide;
2,3-dichloro-N-~((15,25)-1-{ [(S-nitrofuran-2-yl)carbonyl]amino }-2,3-dihydro-1 H-inden-2-y1)-
20 4H-thienof3,2-b]pyrrole-3-carboxamide;
2,3-dichloro-N-{(18,28)-1-[(pyridin-3-ylcarbonyl)amino]-2,3-dihydro-1 H-inden-2-y1 }-4H-
(’ | thieno[3,2-b]pyrrole-3-carboxamide;
N-[(18,25)-1-(acryloylamino)-2,3-dihydro-1H-inden-2-y1]-2,3~dichloro-4 H-thieno[3,2-
blpyrrole-3-carboxamide;
25 2.3-dichloro-N-{(1S,25)-1-{ [(3-hydroxyphenyl)carbonyljamino }-2,3-dthydro-1H-inden-2-yl)-
4H-thieno[3,2-b]pyrrole-5-carboxamide;
N-[(18,25)-1-(acetylamino)-2,3-dihydro-1 H-inden-2-y1}-2,3-dichloro-4 H-thieno[3,2-
blpyrrole-5-carboxamide;
N-[(15,28)-1-[(2-carboxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl]-2,3-dichloro-4 H-
30 thieno[3,2-b]pyrrole-5-carboxamide;
2,3-dichloro-N-((15,25)-1~{ [(dimethylamino)carbonyl]amino }-2,3-dihydro-1H-inden-2-yh)-
4H-thienof3,2-b]pyrrole-5-carboxamide;



2-chloro-N-[ (1R 2R) - 1- ({[ (2S) - 5- oxot et r ahydr of ur an- 2-y1] car bonyl}an3 f‘ﬂhﬁ%ﬂﬂ?
-di hydro-1H inden-2-yl]-6Hthieno[2, 3-b] pyrrol e-5- car boxam de

2-chloro-N-[ (1R, 2R) - 1- (f or myl am no) - 2, 3-di hydro-1Hi nden-2-yl ] - _6H-t hi eno[ 2,¢
3-b] pyrr ol ewbes/erassboxam de; 5 PCT/GB03/00875

2-chl or o- N-{(lR 2R) - 1- [(rrethoxyacetyl)am noj - 2, 3-di hydr o- 1Hi nden- 2-yl } - 6H
t yrrol e- 5- car boxani de; -123-

hi 2, 3-
?2%[ 2Rgﬁidqlvgu@@&((mﬁdy{[ﬁ-@s@wmra@miwlﬁqq@@m@an}—%@mwm%mdm enol 2,
I pyrr Okﬁf )54&&%%@%%% -5-carboxamide;

[
N-[
3-b le
2-chl or o- met hoxypr opanoyl ) am no] - 2, 3-di hydr o- 1H-i nden- 2-yl
}-6H 10 TZBl-cﬁcﬂﬂxira J\BE(hS,?JSbF]r-{[I(ahﬁamo)omﬁmyl]dmino}-z 3—d1hydro—1H—1nden—2—y1)—4H—

N-{ (1R 2R),- 3( -ace ett am no] - 2, 3-di hydr o- 1H i nden- 2-yl } - 2- chl or o-
6H-t hi eno n§ %g%’?lﬁ xami de; N-((lS 25)-1-{

[1( 2(9)-3- Q@Qﬁéh‘l&lelll\ﬂ Y§§S)b10 1%]1-615’@&9)1'ﬁmﬁﬂb}éﬁﬁ@ﬂé’lﬁﬁﬁ{o\}lﬂ,ﬁﬂﬂﬂ&o}ﬁﬁm&xﬁzhydr 0-

Hinden- 2yl ) - 2- ch oro i‘'eno[ 2, 3-b] pyrrol'e-5- car boxam de;
N-{ (1S, 2Syb+ @@Qfﬁé‘ﬂpmlf@rﬁxﬁé@pmﬁ%am no) acet yl am no] - 2, 3- di hydr o- 1Hi nde

& v 2GRS BTolfod AR SO AR 2 o o
t hi eno[ 2, ﬁ;dlal]u-pwﬂ]mf-&n@o{:m% uigdecarboxamde | | I
N{(1R 2R ' -1H - 2-
L oryatibiob AU ORGSR S Bl BT a2 ooy
2- chl - e;

[3?hy3?2x -2- agfdﬁzogi%dhyl ) pr opanoyl ] am no} - 2, 3-di hydro-| H

i nden- 2- y%{( éyqﬁrwp@y@r@a?%%awpbw dl%ﬂ{o-lﬂ-inden-z—yl}-zﬁ- ()

(1R, 2R) 1 anoyl ) am no] - 2, 3-di hydr o- 1Hi nden- 2
-yl }- g fl{o %ﬁl@ﬁ[eno?pﬁgwfﬁ?@ o| e-5- car boxami de; 25

N-{ ( 1R 2R)\L(m[z@m[ﬁa&béwbsvm-hmmmmwm@%rm@mm»,mc}en@-ﬁhz:sp 0-6Hth
i enof 2, 3- bc}1 [y I e- 5-

2- chl or o- Igfeﬁo[%?lbﬁ)oxa%gﬁ%fgw ®) (phenyl et hyl ) ani no] acet yl }

gm Rlc)) -13, IEL fmwﬁbw-{G&mqﬂwamx&éce@b&hiﬂb]em@{d&y&obimmde@&%d]54Har boxani de;
C or o-

(1R 2R) - 11p¢nebhHhlpyalep- %?Fb&é‘éft‘%ﬂle) ami no] - 2, 3- di hydro 1H i nden-2-yl }-6H 30

t hi eno[ 2, A4H-
[ (2= hydr ogyet%‘?&ww}?z am no asgg‘t)rill agﬁrﬁo%g,) 2,°3- dlﬁﬁa reg-lzf-é4H

i nden- 2- y thier®E$.2-hlpynolp 2, @ulisikpiriden| e- 5- car boxani de: 31 AUG 7006 WO
03/ 074531 B LA 3R 19 8/53-1-[methyl(morpholin-4-ylacetyl)amino]-2,3-dihydro- 1H-inden-2-
20 yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide;
N-{(1R,2R)-1-[(2-amino-2-0xoethyl)aminc]-2,3-dihydro-1 H-inden-2-yl }-2,3-dichloro-4H-
thieno{3,2-b]pyrrole-5-carboxamide;
N-(1R,2R)-1-[(tert-butoxycarbonylmethyl)amino]-2,3-dihydro-1H-inden-2-y1}-2,3-dichloro- o
4H-thieno[3,2-b]pyrrole-5-carboxamide;
25 N-[(LR,2R)-1-(carboxymethylamino)-2,3-dihydro-1&-inden-2-y1]-2,3-dichloro-4H-thieno[3,2-

blpyrrole-5-carboxamide;
N-(1R,2R)-1-[N-acetyl-N-(carboxymethyl)amino]-2,3-dihydro-1H-inden-2-yl }-2,3-dichloro-
4H-thieno[3,2-b]pyrrole-5-carboxamide;
N-{(IR,2R)-1-[acetyl(2-amino-2-oxoethyl)amino]-2,3-dihydro-1H-inden-2-yl }-2,3-dichloro-
30 4H-thieno[3,2-b]pyrrole-5-carboxamide;
N-{(1R2R)-1-[N-{carboxymethyl)-N-(hydroxyacetyl)amino}-2,3-dihydro-1H-inden-2-y1}-2,3-
dichloro-4H-thieno[3,2-b]pyrrole-5-carboxamide;
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hi eno[ 2, 3N-H]1 RIRY-biaeetylamind) S dingtro-1H-inden-2-y1)-2-chloro-6 H-thieno[ 2,3-b]pyrrole-5-

2, 3-di chl ar o N-{(1R 2R)-1-[(chl oroacetyl)am no] -2, 3-di hydro-1H-i nden-2-y1} -
4AH t hi enof&FPR ‘](kpyrrol e-5-carboxam de; N {

1R, 2R) - 1 2ldh{c3& N R1RORPO{ 3-8k b)-2Bidikro21 B-itieh 6f/H i nden- 2-
I( }-2, é Zgﬂl{ji cm{gr 0- 4&- t{ﬁ eno?%??%ﬁ?ﬁe}%- car boxam’ldg; gEas d
N { ( 1R, PRyhignql2,3-Pipyrplexiyeastasamidsii no - 2, 3- di hydr o- 1H i nden- 2-yl }- 2, 3-di chl o

-4H thipg a1k - S_Ge. i 19 G ki .
rI\I-é{ (1R, ZRWE[Q‘F?%?%E%%%%%@?&JI@ ; am nj %]rg %%qr%“ilﬁygéeg-zl\/ylrlu&ec#} °2t? y6 t}nfy%[ﬁﬁor 0- 6H
t hi eno( 3, 2]lyplery-cAreox@mide; boxani de; 25 _ _ _
D S A S R A s Ly i oo
2, 3- di chl arpinbén3-31R220Rlord-6HEHRAR 3B rivly 5 L abbnalidsd, 3- di hydr o- 1H-i nden- 2-yl
}-4H thien (l[%g 2- b} yrrol e-5-carboxamde; ~or_a pharmaceutical ly acceptable
sal t orlsag"'f Sk bl @sfteromyeparonylamino)pqsiylaseinol -2, dihydro-14-den-Aeybedt i cal
conposi t i emomsﬂmﬂ&mméibgﬁ&oﬁ&@a@mmepf the fornmula (1), or a

p

pharmaceutical ly acceptabl’e salt or i1n-vivo hydrol ysabl e ester thereof, as
cl ai med i &V-HAl.28hé-[2-etrbarneaylerstyDamino}-2,3rdihydes bidiinden Gryl vl tdhlogo-6 -
phar maceu%%[i’g,b&%gﬁgﬁpalr&xmdé?nt or carrier.
N-{(1R,2R}-1-[2-(tert-butoxycarbonyl)acetylamino}-2,3-dihydro-1 H-inden-2-yl }-2-chloro-6 -
20 thieno[2,3,b]pyrrole-5-carboxamide;
2-chloro-N-((1R,2R)-1-{[3-hydroxy-2-(hydroxymethyl)propanoyl}Jamino }-2,3-dihydro-1H-

(' inden-z-yl)—6H—thieno[2,3-b]pyrro]e-S-carboxamide; |
N-{(1R,2R)-1-[((3R)-3-amino-3-catbamoylpropanoyl)amino}-2,3-dihydro-1H-inden-2-yl }-2-
chloro-6H-thieno[2,3-b]pyrrole-5-carboxamide;

25 N-{(1R,2R)-1-[(aminoacetyl)amino]-2,3-dihydro-1H-inden-2-yl1 }-2-chloro-6 H-thienof2,3-

blpymole-5-carboxamide;
2-chloro-N-[(1R,2R)-1-({ [(2-hydroxyethyl)(phenylmethyl)amino]acetyl} amino)-2,3-dihydro-
1H-inden-2-y1)-6 H-thieno{2,3-b]pyrrole-5-carboxamide; |
2-chloro-N-{(1R,2R)-1-[(morpholin-4-ylacetyl)amino]-2,3-dihydro-1H4-inden-2-yl }-6H-

30 thieno[2,3-b]pyrrole-5-carboxamide; _
2-chloro-N-((1R,2R)-1-({ [(2-hydroxyethyl)(methyl)amino]acetyl }amino)-2,3-dihydro-1H-
inden-2-yl}-6H-thieno[2,3-b]pyrrole-5-carboxamide;



31 AUG 2006 WO 03/074531 PCT/ GB03/00875 -126- 14. A conpound of th§1 AUG mgﬁ
formula (1), or a pharmaceutically acceptable salt or in-vivo hydrolysable
ester thereof, as clainmed in any one of clainms 1 to 12, for use in a nethod
of treat nwao3@hasal war m bl ooded ani mal such as man by t hBEHEPIIWSTES, A
conpound of the formula (1), or a pharnaceutically acceptable salt or

I n-vivo hydrol ysabl e ester thereof, A35-cl ai med in any one of clains 1 to

12, for U&&1Z 1«&@1Sé?aha@mxyeth116anmo}@@ﬁw}ﬁarm0)o% 3-diwdfookHrindan-249):2-or a

phar mace t Sal vivo hydrol ysable ester thereof, as
cl ai ned ﬁ}]ﬂogﬁkhgtﬁe %‘?B lﬂ@lrﬁﬂéi %‘b&ﬁ@l@? use as a nedicanment in 10 the
treat rrentzndﬂomy‘p(-:(12,23)-a}lﬁﬁbﬁg],(?.—hyth-mtyeﬂlyr)amms]amtyl@ammyhﬁ B aliteydv6-1H-inden-

hyperi nsu naem,a, cardiac ischaem a or obesity in a
war m bl oo%@g‘%g;f}‘ﬁﬁ‘?[zg&g rg’ie'g'ﬁ%go"aﬁ 4% The use of a conpound of the formul a
(1), ors @-Hﬁ%@ﬁ?ﬂ@k}l@( [, @-ﬁﬁﬁ@ﬁoﬁ%r@p%& {HFaIﬂlﬂo]aé@tﬂgh#gM@bEZ)é-ﬁﬁ akbe ester

thereof, as clainmed in anéeaone of clains 1 manuf act ure of 15

a medi candhindewR-yl<dH-fhieno *b}Pé!E@lﬁB‘iﬂaIW&mlﬂpe 2 di abetes, insulin

resi stanc I ' N ' . rdi ac

| schaem aﬁ&lﬁy%gl lﬁﬁh%ﬁqﬁ?%@%h%g@mg% '%h’ g%gﬂr!g%’%gﬁg y])%e use of

a corrpourﬂﬂmﬁ-ﬁﬂhﬁeﬁ@[ﬂﬁ&ﬂ]ﬁyﬁoﬂ:}-&cﬁbo&nﬁh@r maceutically acceptable salt or in-

20 vivo h b est ai.nme a aims 1to
e R Ao R ot alrpianBRe St B of ype 2

d| abet@@ mnqgm@ﬁ@mggomaal such as man. 19 A process for the

preparati on of conmpound of formula (1) as clained in claiml, 25 which

process c%ﬁﬁﬂb?é?éé [(tpléaéqomgrb&nyla@ﬂwl)mm@hwﬁéwﬁmblﬂm;enaﬂd}%@hm 6hks | H (

30 5o SRS freo o anne o Tormia (9

N-{(1R2R)-1-(carboxymethylamino)-2,3-dihydro-1H-inden-2-y1 }-2-chloro-6 H-
thieno(3,2,b]pyrrole-5-carboxamide;

15 2-chloro-N-{(1R,2R)-1-[(hydroxyacetylamino]-2,3-dihydro-1H-inden-2-yl }-6 H-thieno[2,3-
blpymrole-5-carboxamide;

2 3-d16h10ro-N-{(1R 2R)-1-[(chloroacetyl)amino]-2,3-dihydro-1 H-inden-2-y} } -4 H-thieno[3,2-
b]pyrrole—S—carboxamxde,
N-{(1R,2R)-1-[((35)-3-amino-3-carboxypropanoyl)amino]-2,3-dihydro-1H-inden-2-yl }-2,3-

20 dichloro-4H-thieno(3,2,b]pyrrole-5-carboxamide;
N-{(1R,2R)-1-[(2-carboxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl }-2,3-dichloro-4 H-
thieno(3,2,b]pyrrole-5-cartboxamide; -
N-{(1R,2R)-1-[(2-carboxyacetyl)amino]-2,3-dihydro-1H-inden-2-yl}-2-chloro-6 H-
thieno(3,Z,b]pyrrole-S-carboxmnide;

25 N-{(1R,2R)-1-[((35)-3-amino-3-carboxypropanoyl)amino]-2,3-dihydro-1H-inden-2-yl }-2-
chloro-6H-thieno(3,2,5]pyrrole-5-carboxamide;
2,3-dichloro-N-{ (1R,2R)-1-[(methylsulfonyl)amino]-2,3-dihydro-1H-inden-2-yl } -4 H-
thieno[3,2-b]pyrrole-5-carboxamide;
or a pharmaceutically acceptable salt or an in-vivo hydrolysable ester thereof.

30
13. 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 12 in association with a pharmaceutically-acceptable diluent or cartier.



NH2 A (RI)" ( )r (3) and thereafter if necessary: i) converting %1‘&“ 2008
compound of the fornmula (1) into another conpound of the fornula (%)} B5

i;i) removing any protecting groups; iii) forming a pharmaceutically
accept abl e \%8'0:5107%31' n vivo hydrol ysabl e ester. PCTIGBO3/00875
-126-

14. A compound of the formula (1), or 2 pharmaceutically acceptable salt or in-vivo
hydrolysable ester thereof, as claimed in any one of claims 1 to 12, for use in a method of

treatment of a warm-blooded animal such as man by therapy.

5 15. A compound of the formula (1), or a pharmacentically acceptable salt or in-vivo

hydrolysable ester thereof, as claimed in any one of claims 1 to 12, for use as a medicament.

16. 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 12, for use as a medicament in
10 the treatment of type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaernia,

.( hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal such as man.

17.  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 12, in the manufacture of
15 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.

18.  The use of a compound of the formula (1), or a pharmaceutically acceptable salt or in-
20 vivo hydrolysable ester thereof, as claimed in any one of claims 1 to 12, in the manufacture of
a medicament for use in the treatment of type 2 diabetes in a warm-blooded animal such as

(' marn.

19. A process for the preparation of 2 compound of formula (1) as claimed in claim 1,

25 which process comprises:
reacting an acid of the formula (2):

H4
y4 OH
B
ﬁ 0

2

or an activated derivative thereof; with an amine of formula (3):

RE
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NH, (R,
()
6)
and thereafter if necessary:
i) converting a compound of the formula (1) into another compound of the formula (1);
5 ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester.



