1 6 ‘AUG 2006 WO 03/ 074532 PCT/ GB03/ 00877 HETEROCYCLI C ANI DE DERI VATI VES AS
J NHI Bl TORS OF GLYCOGEN PHOSPHORYLASE The present invention rel ates & AUG 2006
het erocycl i ¢ am de derivatives, pharmaceutically acceptable salts and in

- vivo hydrol ysabl e esters thereof. These heterocyclic anodes possess 5

gl ycogen phosphorylase inhibitory activity and accordi ngly have value in
the treatnenf, of (isease states associated with increase co

phosphor yl asgoe{)é"?-ﬂéality and thus are potentially useful &ﬁ'%%’?’ﬁ%%g of
treatment of a warm bl ooded ani mral such as man. The invention also rel ates
to processes for the manufacture of said heterocyclic am de derivatives,

t o phar maceut ¥RFEROCETTPCIILE DERTIVAIHESA RS ITNEEBL TARM GNGLYCOREN hrsiosprgR AR t he
manuf acture of 10 nedi canents to inhibit gl ycogen phosphorylase activity in
a warm bl ooded ani mal such as man. The liver is the major organ regul ating

glycaem a in the post-absorptive state. _Additionally, although having a
smal | er rol e i ntiorEeseyinventinnreluss tp Befraeeliohmifioicaatyrs BRArgRGEHERY | evel s,

the responsgephblk Bis hdd/Rhivh By RARERE S ﬁ&%f?ﬁ%@ﬁtd?&cﬁéfé&nﬁﬂb‘ Q3&Qs 1S key to
an abilit tgﬁ%S mai nt ai nweu{gl ygsggm' a.s An | ncrgaseed epat i (? gl uc%se out put

(HGO) i s Scahrspatapeatphasylpse inpibiiary aptivi prdareoringly have velep intths Waleent ofe el evat ed
fasting pl aapR. &Lﬂé&é@%iaﬁeﬁﬁ% %ﬁc %i%ly?%@gl‘rldg%l%d‘}g%e actwﬂ%g@qﬁ%s% particularly

those with a FPG >140ng (19 Adin Invest
104: 787- 79atent@ly nsefid irBnefbddy af teatmienoof g wabh-dlvedesdenitgd sebgs 28R Thde Fronzo, R
A, et al, j ' : - : l@ﬁ@% . , 4 )
Di abet ol ogi,ng%%;%%%? %é?&%é@%@%g gx(]]':h% rn#aghrllftgﬁu(J)rF3 gf,éldant I - gﬁfgﬁgpﬁg eléﬁﬁ?eg’pi es fail
t g..bri ng FR®Haavwbwicaloompositions tonBinmgrtieal gnd tnibeir dedivthe mpnwfagige ofand si nce

rﬁsed FRG Lycl . ALc). leve re.risk.factors..for. both ro-
(Charl esf,% ﬁf‘“’%‘%g“é‘fq‘%ﬁ lﬁ%%%cogfﬁ#éozsf)&éﬁ@? a%ég%g‘l%%'b&)g?éjnnfs et al
(1999) D abetes Care 22; 233-240; Shaw, J.E. et al (2000) D abetes Care
23, 34-39) and ,,m.cra-vascul ar di segse { DCCT .Resear.ch G .ou 1993) New.
tog. 3 e 5 B G R Rt Bl BT s P B UMY SAR Bn of el evat ed
PPG | evel s Adeitiendlly, athduehabviggd sngliérolk i thy/@AatriduiiM to pbdt-phaadialised ghsdse mat ed
that, afte n overni ght fast, 74% of HGEO was derived fro |.ycogenol ysi s
i'th the T SRR ERPTIRES L0 T PR BEEA Besp Rt S el U Ral n ot al
(ﬁ997) AR anl?iwxsgxglyczlwaﬂa? Anfldosd | jed h@a]gsgljgajae @hﬂﬁl Pﬂiﬁoyisﬁ&ﬁide&d&) ﬁmenzylrre in
t he generation gl ycogenol ysis o ucose- | - phosphat e, and,  hence gl ucose
inliver ah‘ﬂpoé‘ia%t(fx}iﬁﬁ‘%?’ﬂ “tgi“{eﬂ%%tedfﬁ%mgm?ﬁﬂ%l@“%ﬁ%@%@ levds ?’?@‘h‘r‘lé}fﬂil% tissue.
- Liver gl ycege&icBhasipiaythes il a FOG>T40nE/d1 $7.8heA. lefa1 i1 BO§ Ticknani mal
"nmodel s incl udi ngﬂrflhe c%t}]db rlmuse andn%/gée. fa/faq???er Al ston?S et al (2000).
Di abet al Ogi'hyegé(,) :gg’gjgggqre&mackgard (1994), Diabetes 43: 256-262; De Fronzo, R. A,, et

al, (1992) Diabetes Care 15; 318 - 355; Reaven, G.M. (1995) Diabetologia 38; 3-13).

20 Since current oral, anti-diabetic therapies fail to bring FPG levels to within the normal,

it

RN . non-diabetic range and since raised FPG (and glycHbA1lc) levels are risk factors for both
C macro- (Charles, M.A. ot al (1996) Lancet 348, 1637-1658; Coutinho, M. et al (1999)
Diabetes Care 22; 233-240; Shaw, J.E. et al (2000) Diabetes Care 23, 34-39) and
micro-vascular disease (DCCT Research Group (1993) New. Eng, J. Med. 329; 977-986); the
25 reduction and normalisation of elevated FPG levels remains a treatment goal in type 2 DM.
It has been estimated that, after an overnight fast, 74% of HGO was derived from
glycogenolyéis with the remainder derived from gluconeogenic precursors (Hellerstein et al
(1997) Am T Physiol, 272: E163). Glycogen phosphorylase is 2 key enzyme in the generation-
by glycogenolysis of glucose-l-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 ef al (2000). Diabetalogia 43, 589-597).

?



16 AUG ZOO~ WD 03/074532 PCT/ GB03/ 00877 -2- Inhibition of hepatic glycogen
phosphoryl ase with chl oroindole inhibitors (CP91149 and CP320626) h&sxulgqmﬁ
shown to reduce both gl ucagon stimul ated gl ycogenol ysis and gl ucose out put’
in hepatocytes (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al .
'(1998) WAS 95, 1776-81). Additionally, plasma glucose concentration is
reduced, WQU#7Hdke 5 rel ated manner, dbldb and ob/ obPRT/EBONWITN owi ng
treatment with these conpounds. St udies in conscious dogs with gl ucagon
chal l enge in the absence and presenZze of another glycogen phosphoryl ase

"'rnhlbltor Bay K 3401, also show the potential utility of such - agents

where t here Tntsbidneof Aepatic gliycogen ghosphgrylagseitischidroigalembiibitors @Polkdbot h Type 1

d T 401 h t | t put
and ar ¢ CIP PRt Bisp afboial TR IR sl R S B sEM AR e wer o 1 educed
si gni fi glasdsd yutfubhi Hapﬁocgfes @oovér DA ()998)AMed @JEEWIQDSM-Q KBitinE=BE8) . The

het er oc i nventi on possess gl ycogen phosphoryl ase
i bi Doy SRR Dr78 81 AeBrENR gy ieos FRCPEN TG BUH e En e |
tr eat FeflatddimanyeR QIbAIb 26 U6 Bive follOHIAL kiBath&fivath AESconSHREO e X,

- hyperinsulinaernia, hyperglucagonaem a, cardiac 15 ischaernia and obesity,

particul arl )FW%@@W%Q?%W*&EE%&OHF enqgs inhe abpenss @pd Pesergsdf pr esent
i nvent i %tﬁef'ﬁ%?génﬁ;hg%%ﬂiﬂ%ﬁbﬁﬁ R EHh0L also shwmle Botbrkde] utlidy dfRidn H A R4 N

N\ R5 NO wherein! is a single or double bond; X is Nor
‘CH, R~ agvats Rherp 613&1%&%@@%11%&16@80@#@% impoth Ty aedBmedS 25 R~ and R7
are 'nd%ﬁﬂf%ﬂ @Acssfﬁ}ﬁ A :%E@ﬁ@&eo t%dme&l last @f¥00se NY r OXY,

fluoro or0|nethy uor onet , tri or orret hoyy, carboxy,
car bdﬁngq]lowmg a glucagon challenge were reduced significantly (Shlota et al, (1997), Am J Physiol, ( j
273: E868). .

The heterocyclic amides of the present invention possess glycogen phosphorylase

inhibitory activity and accordingly are expected to be of use in the treatment of type 2
diabetes, insulin resistance, syndrome X, hyperinsulinaemia, hypcrglucagonaemia, cardiac
15 ischaemia and obesity, particularly type 2 diabetes.
| According to one aspect of the present invention there is provided a compound of
formula (1): | o

R,

()
20 | | @
wherein: |
== is a single or doublé bond;
XisNorCH; |
_ R*and R® together are either —S-C(R%)=CR")- or -C(R")=CR%)-S- ;
25 R®and R7 are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
fluoromethyl, difluoromethyl, friﬂuoromethyl, trifluoromethoxy, carboxy, carbamoyl,
Craalkyl, Ca.4alkenyl, C;4alkynyl, Cl..;alkoxy _and Cisalkanoyl;
* A is phenylene or heteroarylene;

”



Cl - 4akl , C2-4al kenyl, C2-4al kynyl, Cl-4aOXY and Cl -4al kanoyl; Ais

phenyl ene or heteroaryl ene; 16 AUG 2006 WD 03/074532 PCTI GB03/ 00877 §-436 205
is 0, 1 or 2; RL is independently selected fromhalo, nitro, cyano,

hydr oxy, car boxy, car banoyl, = N Cl -4al kyl carbarn yl,

NI Y- (Cl - 4aHVl ) 2car banoyl , suI phanmoyl , N-Cl -4al kyl suI phai noyl, NN\

(C -4al kyl ) 2sul phamoyl, -S(O) bCl -4al kyl (wherein b is 0, 1, or 2),

Cl - 4al kyl, CPABYWEARY|, C2 5 4al kynYl, ClI-4al koxy, O -4alPkBeees0s77

Cl4al kanoyl oxy, hydr oxyCi 4al l ryl, fluoronethyl, difluoroniethyl,
trifluoronethyl and tnfluororrethoxy, -3r, when n is 2, the two Rl gr oups,
together with the carbon atons of Ato Wmch they are attached, nmay forma
4 to 7 nmenbedddor?i ng, optionally containing | or 2 heteroatons

i ndependenyil.y. sel 0 nd N, and. opt i IIb bstituted b
one o et 4t slgh Slan vile Y. R B5uRR iR aR RS boxy. Re 1
égl_ (;gt gFOfN-glmantyIdmgﬁdiyl , NIVC 0%y Elrbadilyl @tiiphalrrﬁgl- M&«‘ﬂk}?éﬁ%(phmﬁc?ﬂ,b@g)w ,
cyano{Cl4 Le%é@bgt’s}ﬁcp’{ﬂ“&m@“%ﬁgllk% ) (‘ﬁp{]ﬁrér K‘lﬁ‘%éfﬁggt ituted by

| or 2 RB 4ak5aiyps:14a1m¢ déal@h@yl,ﬂi Akanbjiexy, Wﬂﬂi@&aﬁyﬁﬂdorgmethyl (CH2)t ( )U OH

00 (H)y g (13") whereiny i1s 0 or 1, 2 or 3 and u is
1 or 2; prdbf\lﬂ"&@ilfbcy Stivopenetylang $flUgFFBHoFS not a  substituent on the ring

‘car bon adjRGaRh ki, iHews Rn&o@é)/tgg‘éiher with 188 cArBorl AEHRRZR0E Wnhck tl&?lal%Ct ed from
hydroxy, C -4al koxgq(i‘glHl 4al k hydr oxyCl - 4al koxy, 5- and 6-irenbered cyclic

acet al s aréiaqhethauay adlitofr’rmem}wre @?g,vm%lwowm@medforza@@mammheterocvc:| Y,

b
700 Sl By deonlt:s it abtigien 0 1S O 1

: gs 0, 101 resthypgroupshet er ocycl yl S(O)bi - (wherein b is 0, 1 or 2), benzyl S(Or
(wherein q{umsmqmggn, H&d:&?y orgéboxw( OMCHO, -.C( =N- OR) NH2,
R? is selected from hydrogen, hydroxy, C;.4alkoxy, Cl_;a]kanoyl, carbamoyl, Csrcycloalkyl
(optionally substituted with 1 or 2 hydroxy groups), cyano(Ci4)alkyl, aryl, heterocyclyl, Ci.
4alkyl (optionally substituted by 1 oi‘ 2R® groups), and
15 groups of the formulae B and B’:

(CH,), _
FV—( h . OH 0
(OH), \/l\HfLLo'H
0]
(B) ®")
C g - wherein y is O or 1, tis 9 1,2 or3anduisor 2 provi ded. that. the hydroxy group is not a

substituent on the ring carbon adjacent to the ring oxygen,

20 - R%is independently selected from hydroxy, Ci4alkoxyC;.4alkoxy, hydroxyC;_alkoxy,
5- and 6-membered cyclic acetals and mono- and di-methyl derivatives thereof, aryl,
heterocyclyl, Csgcycloalkyl, Cy4alkanoyl, Ci.4alkoxy, Ci4alkylS(O),- (whereinbis 0, 1 or

'2), Ca.scycloalkylS(O)p- (wherein b is 0, 1 or 2), arylS(O)s~ (whereinbis 0, 1 or 2),
heterocyclylS(Q),- (wherein bis 0, 1 or 2), benzylS(Oh- (wherein bis 0,1 or 2),

25 -N(OH)CHO, -C(=N-OH)NH,,

-C(=N-OH)NHC 4alkyl, -C(=N-OH)N(Ci.4alkyl),, -C(=N-OH)NHC;s.scycloalkyl, -C(=N-
- OH)N(Ca.cycloalkyl), -COCOOR?, -C(ONRO)R'®), -NHC(O)R®, |

~C(O)NHSO02(C;.4alkyl), -NHSOR®, (R )(R‘“)Nsoz- -COCH:ORY, R)(R')N- and

-COOR’; |



- C(=N- () MNHCI _4al kYl | - C(=N- Ou\( C1- 4a1kYI )2. -C(=N OH) NHC3- 6¢cycl oal ky1,

-C(=N- 011) N(C3-6cyc: | oal ky% -COCOOR9, -C(ONW (R O, -NHC(O R?,

-C(O) NHSO02( Cl 4al kYD, -NHS02P9, W (R ~NS02-, -COCHOR', WW)N and 1—%@5 .
4 6 AUG 2006 WD 03/074532 PCUGB03/ 00877 -4- R? and R10 are independently
sel ected from hydrogen, hydroxy, Cl1_4al kyl (optionally substituted by | or
2 R13 ), &dbosoyssoal kyl (optionally “substituted by 1 PET/@nlINEEPXY groups
~cyano(Ci -4)al kyl, trihalo(Cl-4)akl, aryl, heterocyclyl and
het erocycl yl (Q 4al ky* or F~ and R' Hoget her with the nitrogen to which they
-are-attached forma 4- to 6- 5 nenbered ring where the ring is optionally

oxo. hydr 3%%2?&“8"3&“9?? iy e SUPR: bUESHT, IR RSB ooty O
het er ocy@syﬂut’ed by 1 oneRP) 1{genalpblésyl dpntionailylshhstititeld Sy il tou? bytirexy gtanps ldj acent

car bons C r both of the
hydr ogenggo lgﬁ@i @h@@@)wb%l %%r&%el?l%g‘%ﬁﬁgg%@ é‘%ﬁh@l 10 R 13 is

sel ected f ro}ih%é,ngim“ixngeﬂlehwitbthehaitnomnowhichmey aadttz@hedféﬁhk@mﬁ- R' is

I nde den f.romh CI-4aIk I or a -
phar. Prgégé%eﬂ 8%11%3‘2%5% F 5b% & OB %11 g F‘ﬁ&f grh@ﬁ;gff%gﬁugﬁ Fhe. pr)c/)vl o)

t hat t héndepeipentln eelet dfﬁm:f’mdo;’:h ky,icarb®0i hald, hitr , carbonyl, ‘ :
2, 3-di ch] or,0- 5§j"r\% y q tgyﬁlbyc%t?g?%g[ Sl?lygllmca;\;uyé;arba Xl] 4I-I-th|e
n 0[ 3 2- eéocyqy)or e ring may be optionally s sututed on oa acent car

ﬁlcm ar ler5€)(¢H2(@—' @formla Al delBrHH @@ 6t Bth ofthyhydesbemamal-0-Bhka-hi enof 2, 3-
pyrrole; or

2-chl or@%‘PWP?reﬁlé‘?qq)Wa?‘-e&Yb 1, 2, 3, 4-t et r ahydr oqui nol - 3-yl ) car banoyl | - 6H-

t hi engf 2, 3- b]k@YsrsléEl:t@dﬁ@:ﬁh&&or@nﬁm&&maﬁﬁﬁﬁﬂtana&_m&&ydEd a conpound of theg_n)
formula (1):_,wherein: is a single or doubl bond; X is N or CH 25 R-‘and

R~ toget her Br @%@Wﬂfbsﬁwm @@’}“@(@ﬁm@ 14alkyl;

or a pharmaceutically acceptable salt or pro- drug thereof;

E

w1th the proviso that the compound of formula (1} is not:
i) 2,3-dichloro-5-[N-(2-0x0-1,2,3,4-tetrahydroquinol- 3-yl)carbamoy1]-4H ~thieno(3,2-
15 b]pyrmrole; _
| ii) 2-chloro-5-[N-(2-0x0-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-thieno[2,3-
blpyrrole; or |
iii)  2-chloro-5-[N-(1-methyl-2-ox0-1,2,3,4-tetrahydroquinol-3-yDcarbamoyl]-6H-
thieno[2,3-blpyrrole.
20
In another aspect 1s prowded a compound of the formula (1)
wherein: T - - LoD ( /}
= is asingle or double bond;
X is N or CH;
25 R*and R’ together are either ~S-CR%)=C(R")- or -CR")=CR%-S- ;
wherein R® and R7 are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
fluoromethyl, difluoromethyl, trifluoromethyl, riftuoromethoxy, amino, carboxy, carbamoyl, -
mercapto, sulfamoyl, ursido, Cl.galkyl, C,-galkenyl, Cs galkynyl, Cy.salkoxy, Ci.salkanoyl, C;.
calkanoyloxy, N~(Cy.¢alkyl)amino, N,N-(Cl.aélkyl)zamino, Ci.salkanoylamino, N-(C1.
30 salkyl)carbamoyl, N,N~(C;.salkylcarbamoyl, C1.5alkylS(O)s wherein ais 0 to 2, Ci.
salkoxycarbonyl, Cy salkoxycarbonylamino, N-(Cy.salkyl)sulphamoyl, N.N-(C;.
6a]kyl);su1phainoy1, Cy.¢alkylsulphonylamino and Cy.salkylsulphonyl-N-(Cysalkyl)amino;

P



wherein R6 and R7 are i ndependently sel ected from hydrogen, hal o, ni tro,
e¢yano, hydroxy, . fluoronethyl, difluoroxnethyl, trifluoronethyl,
trifluoromethoxy, am no, carboxy, carbanoyl, r uer CaPt O Su fal\/DYI 1 SUN& @&5
d -6aUM, CZ. 6al keuYl, CS-6al kynyl, Cl-6a]l COXY, Cl-6al kanoyl, CI1.

6al kal | OYl OXY, N-(Cl-6aUgl)aM nO NN (Cl.6allqgl)2amnQ, C - 6al kand VI ani no,
N-(C 30 CEVI) CarbaruoYll NN-(C _6aHql ) 2car bamoyl, Cl -6a|>éI S(O). wherein a
is 0to 2, W¥RWABHEEKkoxycarbonyl, O - 6a| koxycar bony! ani F&§¥/GBI300877

N (d _6algl ) sul phanoyl, N,, V- (Ci | ) 2sul pham YiI .

Cl - 6a] ] q1sul phonyl am no and Cl - 6akl suT honyl - N-(Q - dakl yamiii 0, 6 AU5 2006
WO 03/ 074532 PCT/ GB03/ 00877 wherein: Ais phenyl ene or heteroarylene; n
is 0, 1 o™ hherein RL is i ndependent |y sel ected from hydrogen, hal o,

nitro, cyaRp h&gﬁﬁ@@%ﬁm@mym@a 5 carboxy, carbanpyl, N d. 4al kyl carbanoyl,
NN- (Cl - 4al ] car banoyl , sul pharnoyl, N-G - 4all Vi SWPhaMovY1 ,

NJV-(C -45‘]1§< I)°Z§u| phanmoyl , sul f no, sul fo, G -4alkyl, C2-4al kenyl C2-

40kyn¥l , Qh‘eﬂ:ﬁi G de Qld“eﬂﬁ’j’ Qéﬁ&%mm@&drég%h m%@%zanol\hﬁgx?%ﬁﬁﬂﬁw )am | 10,

N, NdCi 4a| | ) zam no, drox 4al f1 uor onet uor onet hyl ,
trifl uor5or‘?é‘¥’ﬂ7§ﬂ carbamvlﬂw Hﬁqarhﬂwyl K&N @ah%ﬁgﬂ%osiﬁumhm@ Cehe fornul a
._A' or A": mlIc;(lQIﬁn)a.m%Nﬂ(g{ g@d’ms'g?%@ Sd}ﬂg %(@gg%y%t t,ﬁi _wherein x is

Oor 1, r 2; provi ydr oxy group
is not a 4sllsmlstﬁnu§qoty,maﬂlﬁeoyﬂ|Gxgﬂlmpﬂ@dePa4@&mBarmoo,t he ring oxygen; R~ is

& “aal kiR BB e Bt o RuBl BirtthoLic AT Bitlhadegy, Ve O3
hﬁr oxy grtnﬂmoqmﬂwv,dhuhlkdwand/Wen there are 2 hydroxy groups they are not

stit 1 t a arbon), C5-7cycloal kyl (optionally substituted
with 1 %berﬁz%?%%c?fh&u?ag&gotﬁ%s provi ded that when there are 2 hydroxy groups

they are nofChlbstituents on the sane carbon), cyano(Cl-4)alkyl,

~4-but anohdyl , tanol i dyl, tetrahydrotbiopyranyl, 1 20
oxot et r ahydr ot Iy ynnyl M di oxot et r ahydr ot hi opyranyl

(OH),
© @A) -CH,CH(OH)CH).COH (A”)
whereinxisOorl,ris0, 1,2 or 3 and 5 is 1 or 2; provided that the hydroxy groﬁp isnot a

substituent on the ring carbon adjacent to the ring oxygen;
R? is hydrogen, hydroxy or carboxy; |
15 R is selected from hydrogen, hydroxy, Cjalkanoyl, carbamoyl, CMalkyl (optionally
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are
not substituents on the same carbon), Cs.scycloalkyl (optionally substituted with 1 or 2
C . hydroxy groups provided that when there are 2 hydroxy groups-they are not substituents on the
same carbon), cyano(Ci4)alkyl, 4-butanolidyl, 5-pentanolidyl, te&ahydroﬂﬁowranyl, 1-
20 oxotetrahydrothiopyranyl , 1,1-dioxotetrahydrothiopyranyl,
Cialkyl [substituted by 1 or 2 R® groups (provided that when there are 2 R® groups they are
not substituents on the same carbon)] and
groups of the formulae B and B’:
wherein yis 0 or 1, tis 0, 1,2 or 3 and u is 1 or 2; provided that the hydroxy group is nota
25 substituent on the ring carbon adjacent to the ring oxygen);
{wherein R®is independently selected from hydroxy, C;.4alkoxyCy.salkoxy,
hydroxyC;.qalkoxy, 2,2-dimethyl-1,3-dioxolan-4-yl, heterocyclyl, Cialkanoyl,
C,_salkoxy, Cralkanesulfinyl, C;.4alkanesulfonyl, -N(CH)CHO, -COCOOR?,
ROHRONCO-, ROHRNSO;-, -COCHO0RY, RPNR')N- and -COOR’ ;

-



Cl -4akl [substituted by I or 2 R8 .groups (prow ded that when there are’2 R8
groups they are not substinments an the same carbon)) and groups &6 Altel006 |,
formulae B and B': whereiny is Oor 1, t'is 0, 1, 2 or 33and uis | or 2;
provi ded that the hydroxy group is not a 25 substituent on the ring carbon
adj acent to the ring oxygen); (wherein Rs is independently selected from
hydr oxy, VBLeM@RoxyCl - 4al KOXY, hydroxyd - 4al koxy, FPCT/GBIS008T]

2, 2-di met hyl - 1, 3- di oxol an- 4-yl, hetgrocycl yl, Cl4al kcanoyl, CJ-4al kOXY,

Cl - 4al kaneGUMWL Cl - 4al kanesul fonyl - N(OWCHO, - COCOOR9, ( R?) Wa) NCO-,

R O NS02- AUG 2006 3/ 074532
\évcbesoé/ oosﬁ?’hﬂf%‘“% 9&1& F‘%%P%ﬂﬁalm#"% AT ON S 91285& ed from
hydr oge (ptibnatly estituteel byipdr y&oﬁ?ﬁbﬁﬁ?ﬁlvi&d&ﬁ@ﬂi&h&ﬂ&@ﬂe Piydtor@r 2 hydroxy

groups provided that when there are roups they are not

Doap? BoRpsshey fram ool REnts an Gt e cabon Lo -GGt (BRI REMEReEBbot | { ut od by

1 or 2 Wy Byivoxy rgprssprwl&wtﬁe@h&nﬁ&em@qmy&&grﬁo@Q éaﬂaiﬁgﬂ'sgﬁs\‘iuﬁﬁtﬁ’um t hey
are not substituéents t he sane carbon) éano 4) al k but anohdyl,

5 pe nafdihe g3me catbep) W%«Oﬂhwyl?mhdﬁ 5-pentgnadied tﬁﬁﬂyérp@mwr@wr anyl ,
: 1-dio | -1, 3-di oxol an-4-yl and

CI - 4al k)f%&QE%@P&%@E’@L@Pyﬁ%&m%aa?&?tﬁbﬁ%gys sel ected from hgdr oxy,
Cl - 4al k@ﬂ@ﬁ@ﬂéﬁd@%ﬁ?ﬂ-ﬂ m%hkl&ﬂoybshmte@bnaf kar i es uf finyl,

e e
5 bt e s M@W(Hm?
1 11
4§ ) : |y

they ‘are”a to 6- nmembered ring where the ring is optiona
substitut ed {ovheeariibmdiRf? dre mepRndontipteletioe fitw hydrbgeneC pakeldCE ity X0,

& “aar iRl eforfohi Rt W S BIERE . Sui o o1 “dal Koxy.
het er ocycl yIR® an@R¥4an iﬁgeﬂhbf with Ge-rékedgkato emithfiheyyite sGichad fdfmsluiofﬁg nyl , _
R and REBLHP LSV ine S OB o8 S50 L e AR [ o) of the
f or mulsa sééctearfrobd dxbeydicRy, d0@sxylRdlo, Bitid] irdkofcydic)isboyaiio, Eaiﬁﬁm Kormula B or B
and e, K oh S N, S Shor, sl ko P ESalighr 0N 21 1 @ 07 oup o
C;.4alkanoyl, Cy salkanesulfinyl, Cjalkanesulfonyl, N(OHYCHO, R'DH(RDNCO-,
R®RYHRPNSO,-, -COCH,0RY, (R“)(RH)N-; '
wherein R!! and R'? are as defined above]};
20 provided that when R is of the formula A’ or A” then R® does not contain a group of the
formula B or B’ and when R? is of the formula B or B’ then R! does not contam a group of the
- formula A’ or A”; o : : I L () _
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; | N
with the proviso that the compound of formula (1) is not: |
25 iv) 2 3-dichloro-5-[N-(2-oxo-1,2,3,4—tetrahydroquinol—3—y1)_carbamoy1]-4H—thjeno[3 ,2-
| blpyrrole; |
v) 2-chloro-5-[N-(2-0x0-1,2,3 4-tetrahydroqmnol— -yhcarbamoyl]-6H-thieno[2,3-
blpyrrole; or
Vi) 2-chloro-5-[N-(1-methyl-2-0x0-1,2,3,4- tetrahydroqmnol—3—yl)carbamoyl]—GH—
30 thieno[2,3-b]pyrrole.



formula A" or X' ; or a pharmaceutically acceptable salt or in vivo

hydr ol ysabl e ester thereof, wth the proviso that the conpound of formla

(“1) is not: 25 iv) 16 AUG 2008
, 3-di chl oro-5-[ N-(2-o0xo0-1, 2, 3, 4-tetrahydroquino| 3- yI)carbanDyI] 4H- t hi eno

[3 2- blpyrrole; v)

- 2-chl ot 0- 5-[ N- (2- ox0- 1, 2, 3, 44et r ahydxoqui nol - 3-yl ) cat bwnoyl )-6H-t| - Acnho[ 2, 3

- blpyrrol e; w8k

2- chl or o- 5- [Wﬁgf¥ﬁ%2hyl 2-0xo0-1, 2, 3, 4-t et - ahydr oqui nol - CTIngylgnDyl] 6H

30 thieno[ 2, 3-blpyrrole. 16 AUG 2006 . WO 03/ 074532 PCT/ GB03/00877 -7- It is

"to be understood that when A is heteroaryl ene, the bridgehead at ons j oi ni ng

Xing Ato the he el Qa for

exanpl e, the deI Ifggoﬁl{elugﬁé}%g %Q’E\m% lg% e\lf\lﬁ 43 Peheiheag al}nf/lgen%
enconpasses the ﬂs:tlﬁpwﬁﬂinomngﬁmy B DeterihtdinsRA hérBfofenfor eddmpld, the defihithinf N N N N H
HMNM HN> N\ 5R30\ 0 R3 It ?§ to be Bgderstood t hat, where
optional substitution on aIIVI or cyclyal ups in , R? and R O (as
defined herehibefore or herelnafte\) wo hydroxy substinments on the
al k71 or cycl oal kyl group, or one stituent and a second
substituent |linked by a heteroato xanpl e al koxy), then these two
substituents are not substituentg on gl0 same carbon atom of the al kyl
or cycloal kyl group. In another aspect the invention relates to conpounds
of fornul a (vhenasisheeminaironeommuiesks thegdmotsso a pharnaceutically acceptable
salt. In another aspect, t e |nvent|on relates to conpognds of fqrnula (D

~as her ei nabove A2 /34
C CANEL

It is to be understood that, where optional substitution on alkyl or cycloalkyl groups in
R?, R? and R (as defined hereinbefore or hereinafter) allows two hydroxy substituents on
the alkyl or cycloalkyl group, or one hydroxy substituent and a second substituent linked
by a heteroatom (fof example alkoxy), then these two substituents are not 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 5 pharmaceutically acceptable salt.
Tn another aspect, the invention relates to compounds of formula (1) as hereinabove
. defined or toa pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (1)
C, | 15 are in-vivo hydrolysable esters of compounds of formula (1) Therefore in another aspect the
invention relates to compounds of formula (1) as hereinabove defined or to an in-vivo
hydrolysable ester thereof, '
It is to be understobd that, insofar as certain of the compounds of formula (1) defined
above may exist in optically active or racemnic forms by virtue of one or more asymmetric .'
20 carbon atorms, the invention includes in its definition any such optically active or racernic
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
the art, fer example by synthesis from optically active starting'maierials or by resolution of a
racemic form. Similarly, the above-mentioned activity may be evaluated using the standard

25 laboratory techniques referred to hereinafter.



defined or to a pro-drug thereof. Suitable exanples of pro-drugs of = .
conpounds of fornula (1) 15 are in-vivo hydrol ysabl e esters of colrrqo%l@ﬂ]fﬁﬁ
of formula (1). Therefore in another ‘aspect, the invention relates to
conpounds of formula (1) as herei nabove defined or to an in-vivo

hydrol ysabl e ester thereof. It is to be understood that, insofar as certain
of the cowp8u¥@BSZof formula (1) defined above may eXCIGBIIVEItically
active or racemc fornms by virtue of one or nore asymmetric 20 carbon
atonms, the invention includes in it8 definition any such optically active
~or racenic form which possesses glycogen phosphoryl ase inhibition '
activity. TH¥itlgy thelpeséns ingéntiopitisiabé yndemwbd thet £ ampeumisnf thedormalan(l)ed out by

st andard_t eghni gues of..Qr.gani c_chenm.strv well in .the art, for
oxapi by et R R i oo i BRAG il A, by
r esol ut wéthinaifis specificatientan répodsent oSy bid d theypossitietaabmute forhl Tidnwdeact i vity may

be eval uaf ed .ysi t he standard 25 | aborator echniques referred to '
her ei nafl"t’%?s.mog%‘a il EWB@%WDWF@%;@;‘%% hin the present

| nventsi @Rospilorylse In@ibhﬁsn!dét@ﬂaEﬁ&@ﬂot&@@éﬁrﬁteﬁmjdﬁ%?ﬁqétﬂ@onﬁdﬁ& @ (1) or a.
salt thereof may exhibit the phengnenon of ‘tautonerismand that the

f or mul a8tUied it e fogmuke drapines. Thderrajag deagngs withinthip sreciBopfioniily one of the

'possi bl gpfcaiht SiIPber tHRHBRibId thuthercYorBR and it A6 B @AREs{oB@kaddle | nvention
enconpasses any tautorneric form which has@gl ycogen 5 phosphoryl ase

i nhi bi t FRFAITSEION Groetrpagses afl Possible tewsompssic forps pbife Fupouydsidewamgt B¥te t aut oneri ¢

form: Uttohd sk whidri Bhs b phQIbIth 3RwikiraABFheraie O nUl ae” drawi ngs wit hi n
. this specification can reépresent only one of the possible tautorneric

for mslfand i tltisglse & bsendndenddhas estainiparpaunds ofdhreformyle &) pdrfalisressnbasses al | )
POSS| bl arf @it ATBAE dsHfells Bsolv itk SRRt LaMM Barddd Fhrms! RRYE TOTME

whi ch it has been possible to show graphically herein. 1 t 1s also to be
under st boandetstppd thattheinvengomensomphsse all sunle sdl vatad forns (wihichdave glyebgen t hereof can

exi st i . .3s unsol vated forns such as, for exanple,
A PRAFE g,

hydr at e , e understood that the invention enconpasses all
such sol vat eltlisfalse fesbewnilerfioddahas ceglaincogpemmdpéidhploomyta 63 eay ehibigi t i on activity.
It is J ] i ' la (1) may
exci £ PoqEbREE HRURE AL A0GuoR Bloo B R TN IR Bleck B0 BB % lh Tor me
whi ch pobespesylge jrhihitam aciplitysphor yl ase i nhibition activity. The present

I nvention relate . . C oun f I her ei.nbef ore. defi ned
as well as toﬁ%zes%'gf%@%oﬁ%%#? g’%ﬁ?’%@“ﬁ%&%@@#ﬁ%ﬁ%@%ﬁfi cal '
conposi tefired avwdll as lethe gelta therro Saltclat bsy ipgheewicalical compdsitiondwid] bot her sal t s
may be %ﬁa%gc!euﬁcglbtr Q:%ep?arb?eds'?ajl?st, Llﬁrtl)'{hglf salttshlgaybe useful in the production of the

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

acceptable salts of the invention may, for example, include acid addition salts of the

compounds of formula (1) as heréiﬁbeféi'é_ ﬂeﬁﬂé& which are su-fficicntlj( basic to form such

-
S

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 hydrochioric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with
sulphuric .01' phosphoric acid, or with triflooroacetic, citric or maleic acid. Suitable salts
include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates,
alkylsulphonates, arylsulphohates, 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

o
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b

|
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20 conpounds of forrmula (1) and their phavr' maceutical ly acceptable salts.

- Pharmaceutically acceptable salts of the invention may, for exanplieh AUG 2006

include acid addition salts of the conpounds of forrmula (1) as :

~hereinbefore defined which are sufficiently basic to formsuch salts. Such
- acid addition salts include for exanple salts with inorganic or organic

acids affording pharmaceutically acceptabl e anions such as with hydrogen
hal i des (espexésabdsgz 25 hydrochl oric or hydrobronic aci dEG¥CHROSH
hydrochloric acid is particularly preferred) or with sul phuric or
phosphoric acid, or with trifluoroacetic, citric or naleic acid. Suitable
salts i nghqu e hydroc};lgql ori des,  hydrobrom des, phosphates, _sul phates,

hydr ogen metalyalf $1c8 af HFRUALR SSmaghPi St ATREEm SR OF 5 o5 |

benzoat es ex&hflé abMSyith I8 HESe, dinléIF AR StrimeHYEHIN8; iﬁs%m ink, 38drAloBge @nd
tartrates. _Inlsaddition where the ggrrpounds o?ﬁﬁor?u a (1) ﬂ 30 :
suf fi ci entTiyChyrepreethybpainfraceut i cal |y acceptable salts may be formed with

an i norgani ¢ Ofthe REPBIHIE ARSERvLE Railel Akhistded i Mo TBREM A kY whik €pt abl e

. cation. Such salts with inorganic or organic bases include for exanple an

al kal i rfetisbrokes|down in thhignan g baal batiole spe e sempaynd efhe inventon. 6A podug006 WO

.03/ 074532 / .. O- : . . 0o
nﬁgﬂ%&g rt]&) %%Fr%r ﬁﬁr&V?&F ?ﬂ)’sﬁﬂ @bt ﬂha%&%neé@é}gfl%%gm Hlte %ﬁmﬁ cal ci um or

magnesi um s or for ‘exanp

di net hyl arsemeound gidaan hy foamédreien ieperentctioprpoundoeriding 4 suidatdy group or
tris-(2-h AN . H%E l-avent | _be

adm ni st e%éggcfale%ﬁt‘%éhfcor md(% vag@gﬁg?o rugn I é%fxmgﬂ?ssdf%}rloo%é%q%édv%yﬁ n the human
or ~ani mal videdydiotysaplecstea of oeqpanenati o thetifmentione a phamacedtiqallpebcegablealy be used
to(gl tef, Qﬁeré'ogpr ove the physical and/or pharmacol dnetic profile of the

met hyl am ne,

- parent ~conpound and can be forned when the parent conpound contains a

sui t abl e gr oupVedious §uios ofi pradeugs avetkinoin imale dvie fod exampiet seeed t o form a prodrug.

Exanpl es pra-dru i.,ncl u N Y VO h | ys e s.af a compound of
the i nven?l? on %‘r”sq%mgﬁg’rdrnué%gu eidgglﬁé'-’%@%%%g%% er’ggkﬁm‘iggﬁ’ﬁ%sr%of. Vari ous
forms of [Bnoyalgsy, Holed nGan-3P6) cdilvd ba Kt Widdsr, e JApddemicress, 1835)Desi gn  of
Prodrugs, ,edit by R Bundgaard, | sevier, .1985), and hods in

Enzynol oggf’?' Vo?‘grei%%k 055 “‘ﬁ%’%ﬁéﬂég i 08‘8“5?%%8@??%#”&?“# Acadeni ¢
Press, [9O&hBundgajd AChheit Irekign indXmlicdies bfProdiug” By e Bapdgaat p. ¥dilbed by

Kr ogsgaar ((1145) 5_sen and 15 H Bundgaard, Chapter 5 "Design and Application of
Pr odrugs", 3’1-1. Bundgaard p. 113-191 (1991); O H.  Bundgaard, Advanced
Drug Del i vpry ReBimpsrd, 8dvaheddi®rig DOR)kiy Reviews, 8, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
e)  N.Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).

20 :
An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or

C : hf,rdroxy group is, for exampié a pharmaceutically acceptable ester which is cleaved ini the
human or animal body to produce the parent acid or alcohol.
Suitable pharmaceutically acceptable esters for carboxy include Cy.qalkoxymethyl
25 esters for example methoxymethyl, Cy.salkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters, Cs.gcycloalkoxycarbonyloxyCy.galkyl esters for example
1-cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
5-methy1-1,3—dioxoien-2-onylmethy1; and C l.salkoxycarbonyloxﬁﬂlyl esters for example
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of
30 this invention. _
Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters such

as phosphate esters (including phosphoramidic cyclic esters) and q—acyiqua]kyl ethers and

I



d) H Bandgaard, et al., Journal of Pharmaceutical Sciences, 17, 285
(1988); and e) N. Kakeya, et :al., Chem~hatmBull, 3.2 692 (1984) 20 An
in vivo hydrol ysable cater of a conmpound of for mul a (1) containing 1dnAlfo ﬂmﬁ
or hydroxy group-is, for exanple a pharnmaceutically acceptable este r
which is cleaved in the human or ani mal body to produce the parent acid or

al cohol-. pBigkgRise pharmaceutical ly acceptable esters Jc‘i‘fcm%%o@ﬂxy i ncl ude
Cl - 6al koxymet hyl 25 esters for exanpl e net hoxynet hyl",

. Cl - 6al kanoyl oxynet hyl esters for exgnple pival oyl oxynethyl, phthalidyl

esters, C3-gcycl oal koxycar bonyl oxyC, -6al kyl esters for exanple

el o SALRRY b Bl oS AR PO LS, or cxapl e

f.or exatiplperentbydrosly graypda rﬂmnglbmfynmcyﬁyskyaﬂcyhethwnﬁedefmm:heaxbxmyl car boxy
group ig,the aunds of . 30,this

phar nac gﬁfﬁﬁﬁﬁ‘%&g@g%ﬁql@yeéts %%UOPS "'ﬁ‘i/‘é??"gwgfaﬁiﬁ “ﬁ%&f"f%ﬁ g3Mc esters
such asormﬁs:ghﬁﬂﬁie{st@nam@l e ewabhdgace Spt20yi pphiealflsce) edbstiesdt er s) and

(x- acylg al k ers ?E AUG 20]0(20 ‘V\ng}ﬁ/ 074532 P /GBOBl 0877 rel ated
conpot Szl o GuneelkBRYCRERRRS] (o gt Bl PRy SFEmloor EHEEIS L or
breakdomo,;ﬁarg;bﬂyﬁ dl-@q)apgfc%hmg{mym%pmm@@{mlms of a-acyl oxyal kyl
et hers i ncI ude acet gxynet hoxy 2-di met hyl pr.opl onyl oxyrret hoxy. A

sel ect i Er-okyloabamoy ¢ GFI%UA%‘PSE %@lé?m&“m%@etﬂﬁmﬂﬁé@y hydr oxy i ncl ud.e

Cl.- 10al Eﬁﬂ%ﬁé&oﬂuﬁ% sﬁmts%n%ﬁ&w&em BeBAYdyl inB&! dh@eeilyy (¢, substituted 5
benzoyl an pheny acety | oal koxycar bonyl (to give aI kﬁﬁvcar bonat e

est er s) Hakylpmipg @&XM)B@WPW Yignd miorpheling eepinstring
N- (di o @om‘la)rﬁJ ‘ﬁﬂo%éﬂ :ﬂ&ﬁ‘/ﬂﬁlnﬁﬂylené ﬁl{u@g%dfn% ﬁl@@bmn%émtfoh%f ik ¥z T bamat ese:' )s

di - (Cl -4)al kyl'am noacetyl and car boxyace ri ng substituent
on phenyllﬂac@%yﬂ mtamtmgemm?hydmmsabm@twﬁé‘%/mfomxamp@ec}% C(Qa?@hk)ﬂ%ﬂm nonet hyl
and di - (] wirtkled] KYis &@k@%ﬁ@ %E%glu;mqﬁﬁﬁi) Qﬁ% (.))rmt&hé)ﬁf)%e}ﬁ ohhnked 10

froma ring nitrogen at group t - or 4-
posi ti omh@ﬁfl gronp 1beu¢hggl¢rs inchude, fmemt!plﬂ, ﬁﬁ@r-émpwwm—ﬁ&v]aﬁml Ply@i‘mlll(ysabl e esters

I ncl ude, 6) aI kyl- t CO, wherein e is for exanple,
benzyl o>£y ‘?@i’% | 011'30 &%g §; Sui tabl e substitUeUts on a phenyl group
i n suth est einghis mgtlﬁda@lon ﬂl@lger@nawphéqlkﬂ m@deayghpmmmm 4) al kyl ,
pi perazi 4 hol i
specifica |h§ggt1%n J]g:'ll (ﬁr?a 'Ky sc')tol(maa(l:‘fl&%i gqué%%m (@Y gh{% hai n and
br anchedrechexifiv fa:itkg/étra@mhpm.veﬂsiomnigan&refean@adxasdmdualﬂuhnmedruhﬂm al kyl groups
such as alk?f g%)l%g such as r-butyl are specific for the branched chain version only. For example,
“Cr4alkyl” includes methyl, ethyl, propyl, isopropy! and #-butyl and examples of “Cy.galkyl”
20 include the examples of “C;4alkyl”and additionally pentyl, 2,3-dimethylpropyl, 3-methylbutyl

and heXyl. An analogous convention applies to other generic terms, for example “C4alkenyl” '

f and

includes vinyl, allyl and 1-propenyl and examples of “Cp.¢alkenyl” include the examples of - () )
“Cyqalkenyl” 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 “Ca4alkynyl” includes
25 ethynyl, 1-propynyl and 2-propynyl and examples of “Cy.salkynyl"include the examples of
“C, 4alkynyl” and additionally 3-butynyl, 2-pentynyl and 1-methylpent-2-ynyl.
The term “hydroxyCy4alkyl” includes hydroxymethyl, hydroxyefhyl, hydroxypropyl,
- hydroxyisopropyl and hydroxybutyl. The term “hydroxyethyl” includes 1-hydroxyethyl and 2~
hydroxyethyl. The tenﬁ “hydroxypropyl” includes 1-hydroxypropyl, 2-hydroxypropyl and 3-
30 hydrbxypropyl.and an analogous convention applies to terms such as .hydroxybutyl. The term
“dihydroxyC;.4alkyl” includes dihydroxyethyl, dihydroxypropyl, dihydroxyisopropyl and
dihydroxybutyl. The term “dihydroxypropyl” includes 1,2-dihydroxypropyl and 1,3-

.
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‘are speci-fic for the straight chain version only and references to
i ndi vi dual branched-chain al kyl groups such as t-butyl are specif ﬁ@?
t he branched chain version only. For exanple, "d-4alkyl" includes m}ﬁ
et hyl, propyl, isopropyl and t-butyl and examples O "d -6al kyl" 20 i ncl ude
t he exanples of "C 4al kyl "and additionally pentyl, 2,3-dinethyl propyl,
3-net hyl butyl and hexyl .. An anal ogous convention applies to other generic
ternms, for eXOMPUSBLCz4al kenyl" includes vinyl, allyl arerG¢Bgpe@perryl and
.exanpl es of "C2.6al kenyl" include the exanples of - "C2,4al kenyY' and
additionally 1-butenyl, 2-butenyl, 3-bUtenyl, 2-nethylbut-2-enyl, 3-
rret hyl but-1-enyl, |-pentrnyl, 3-pentenyl and 4-hexenyl. Exanples of

" C2- 4al kyn¢gibydreryprogds A2 Bnadegeyswphyentiompapphssrty termasrictPasiiydsemyisopeapil agsk anpl es  of

" Cual kynyr h‘g%r&ﬂg he exanpl es of "C2-4al kynyl" and additionally
3- butynyl, ty and 1-nethyl pent-2-ynyl. The term
"hydr oxyCI vwwmmum fgdntoftyure chipto, bmmd pddped. e teriny dihalx Vpsatipd| .

[ hydr oxyi sopr |...and _h The, t erm, dr.oxyet.h |ncI udes
. 1-hydr oxye{%ﬁ@&g e ﬁg&p@ﬁy@%ﬁﬂhy{}ﬁg rﬂ’ﬁ% Q\"‘S‘g@pﬁ%% i ncl udes
Pl hydr;)xyprrﬁnnyﬂomemylthyd[ oxypropquﬁand 3d30 hydgoxypropy!{ and an anal ogous
' conven ion applies to suc r ox ter . '
les of © - vatives
' di hydr oxyC, . ples q S'I%‘Eg S?aF f"i’?ﬁ éﬂlﬁ/ g%ﬁ“@‘}wﬁm
di hydr oxyi geRspst and di hydr oxybutyl . The thn "di hydr oxypropyJ" incl udes
1, 2- di hydr pxypr o 1 6 AU6 2906. WO 031074532 PCT/ GB03100877
d v oxypf OB U eI AR B A G R SR ke
eroxosw{e&@yi 34aiasaanﬁyr1hm@t&ﬁ yhyIlyd-dioddi 3-8, Bdickal-gyL.r ef ers to flucro,
brono and .iodo he term"di hal o Cl-4al kKyr' 1 ncI udes

d|f| uor dftet hy! BxAwPlEY oft Corlkmsy Hyglude preghox s £ipny BIOBYRY 2ed BAITREAKY- i ncl udes 5
trifl uor onetdties XEHES” REIndSthe @,&qlpﬁs Hp@gmﬂy%alaa@n@m,t Bliflognd mono-

and di-nmethyl "derivatives thereof"are:. 1, 3-dioxolan-4-
2- et hyl - 1“3!%%%1%@@% (meghyblopIpReKy-hiramples offiCoaliraanyl m91|ude formyl,

di met hyl - fyfiitﬁzfdb‘fjonyll Exa&p?es@f@ Mdnodtr ﬁloﬂﬂ%@&aﬁl )é'of“ég AcSyeRaP-yl . 10"

Exanpl es of Cl - I ncl ude net hoxy, ethoxy, p Xy and”i sopr opoxy.
Exanpl es ofdditigpailydu pemtﬁ@bfhb@mﬁqybm@%a%ﬁme&ylmom@ﬂ Wp and

addi ti Ol’igll 4‘(?'1.4 lll 1aretf6mB&Hx a ﬁ yaﬂﬂ P}oﬁﬁéﬂoﬁnﬁtaﬁﬁes(«fe@ hg)ﬁk(ﬂt%?l'&ﬂpoxy

Exarrpl es of anoy for acet and propi onyl. Exanpl es
of "Cl - 6al inhlﬁgﬁ fhe W@Pl@si@ ’Qu@lbxmfemﬂfaddl@naﬂhbﬂémw, pemveioyla®dli ti onal |y

butanoyl, REHANRY knd LGN préAhyibxs - LREIRY bo AR B A¥hino 4B €S Of

methylamino and ethylamino. Examp]es of “N-(Cy.alkyl)amino” include the examples of
“N-(Cjqalkyl)amino™ and additionally pentylamino, hexylamino and 3-methylbutylamino.
20 Examples of “N,N~(Cy4alkyl),amino” include N, N—(méthyl)gamino N, N-(ethyl);amino and
C N-ethyl-N-methylamino. Examples of “N,N-(Cy.salkyl),amino” mclude the examplc of
“N,N~(Cy.4alkyl);amino” and addmonally N—methyl N-pentylamino and W, N—Cpentyl)gannna .
Examples of “N~(C-salkyl)carbamoyl” are methylcarbamoyl and ethylcarbamoyl. Examples of
“N-(Ci.¢alkyl)carbamoyl” are the examples of “N-,(C;-4a1kyl)carbamoy1”and additionally
25 pentylcarbamoyl, hexylcarbamoyl and 1,2-(methyl)zpmpylcarbampyl. Examples of
“N,N-(C;.qalkyl)scarbamoyl” are N,N-(methyl),carbamoyl, N,N-(ethyl)ocarbamoyl and N-
methyl-N—ethylcérbamoyl. Examplés of “N,N-(Cy.¢alkyl)scarbamoyl” are the examples of
“N,N-(Cysalkyl),carbamoy}” and additionally N,N-(pentyl);carbamoyl, N-methyl-N-
~ pentylcarbamoyl and N~ethy1—N-hexylcai'bamoyl. Examples of “N-(Cy4alkyl)sulphamoyl” are
.30 N—(methyl)sulphamoyl and N-{ethyl)sulphamoyi. Examples of “N-(Cj.salkyl)sulphamoyl” are
the examples of “N-(Cl.4a1ky1)sulpham6yif’ and additionally N-pentylsulphamoyl, N-
hexylsulphamoyl and 1,2-(msihyl)zpropylsulphamoyl. Examples of

»



15 "Cl -4al | noyl oxy" are fornyl oxy, acetoxy and propi onoxy. Exanples of

-"Cl, 6al kanoyl oxy' include the exanples of "d -4al kanoyl oxy" and .
addi tional |y butanoyl oxy, pentanoyloxy, hexanoyloxy and AUG 2006 ;
1, 2- (met hyl ) 2pr opi onyl oxy. Exanples of "N (G .4alkyl)aTnin " i nc§ ‘E'i ‘...]

not hyl am no and et hyl am no, Exanples of "N-(C, -6aqgl)am no" include the :
exanpl es of " %q 4al kyl ) am uc, " and addi tionally pentyl am no, hexyl am no |
and 3- met WP B¥¥4%%ni no. 20 Exanpl es of " NN- (G - 4al kyl POBGBO87 ncl ude
NN- (et hyl ) 2am no, NN-(et hyl') 2am no_and N-ethyl - N-net hyl anai no. Exanpl es
- of - "NN- (C - 6dkYl ) 2am no" i ncl ude théz-exarrpl e of "N/ N (C -4aHgl)2am no" and
addl tionally N-nethyl-N pentylamd'o and- NN-(pentyl)2am no. Exanpl es of

"N (G - 4@[]&@@”4@@&1@}1@ " e ¥ Natethyh salphamayl IV & (rthybrsniphoneybardoy | .- Exanpl es

of “ »
N (0 SRR SRR, Rl ARy Aot e e
Pﬁxle_ ((:zélrelmanpigsl of éMdl-(lCMﬂl@liﬁulI[Mn)@b ramqbyddumnmmmcg+(%en5i)mmmNDYl Xﬁjc_iy(hfl\{-hw ) 2carb
_ rba eth rbarn
yl andN™ m h@?ﬁ@'\é@a F‘Wﬁbﬂ%ﬁ "Nl V- ( C, - 6al kyl ) 2car barmy! "
are the exanpkasplaiof “cy&n&ot@{.@(a@yl-”% dyyrlopmdehad, bﬁtﬂﬁbﬂﬂﬂ arﬂm:gianopropyl
- et hy | IREVEE) S CHAATAIOT. B RpPab Gpeiotsiend BEksislc BRGIRERSS o e 30
oakh) L““ BV B e O PV - and
addi t i off; ‘FP‘@F“KF\%&‘H? Eﬁ)ﬁ%@vﬁ lﬂﬁ‘ﬂﬁ%‘%’fjﬁ’g’iﬁmﬂﬁﬂﬁ tyl’aﬁ¥ﬁil°Pe¥1ty1 and
1, 2- (methybber opy| sul phamoyl . Exanpl es of 16 AUG 2006 WD 03/074532
PCT/ GBOB 00877 -12 }
"N, N- £ - 4a] THilposiompiivele? drdvdenepinerrtiyl) srimsotyh aREPPORIN- (et | iyl ) 2Sul phy

m yl anf&mx’?&l&fo?ﬁgﬁl RAd Q.zmhbﬂu%ﬂ 4) 13 )eﬁhjk‘gﬁﬂ&@vl"mmmaﬁﬁm%yl and 2-
"NN- ( C1- 6al ky sul phanmoyl™ are the exanples of

"NN- (G aacamqewg A6 199R SRiBYRTopYS Herludes -aminepropyd- omenropy] Gr PhaMoYl , N-
met hyl - Ec%gkllsa&lh Jms%&%&&o%ﬁpﬂes M‘t&%\éﬁcﬁ% REABRYH anp Exanpl es of

"cyano(CI %/r are cyanonet h cyanoeth and cyanopropyl. Exanpl es of
" Cb- 7cy(,ﬂlﬂé%l-‘lbk§‘l are cycl opentyl cycl ohexyl and cycl oheptyl . Exanpl es of

"C3- cl oa » aI d gYcl oal kyl
cYcl o;%%)c/)pyl Iﬂé%tg 0%8?0 rﬁn%ﬁé%c c}g‘g teniﬂ %‘B Eleangi{d "'C3- 6CY)C/:I Qakl "

inclul de cchWRkﬁﬂ “Cleﬁgrlkﬂ&@]i wheremyl(ﬂ %We})h;lﬂumﬂl)&ty@t Shdtki, . 10 The term
"am noCi fbs¥% o gl i Q&ﬁ} yh %&1
am noi s&’pf@ o cfgam g%g]ua@m IJ} ro&ﬁﬂ %}S/)f [ ncprgg&bs(’ | - am noet hyl
and 2- propanesulphonyl isopropanesulphonyl, pentanesulphonyl and hexanesulphonyl. -
Examples of “Cy.4alkylS(O), (wherein b is 0,1 or 2)” include methylthio, ethylthio,
20 propylthio, methanesulphinyl, ethanesulphinyl, propanesulphinyl, mesyl, ethanesulphonyl,

propanesulphonyl and 1sopropanesulphonyl
Examples of “Cs.¢cycloalkylS(O)y (wherem bis 0 1or 2)” include cyclopropylthio, _ o () o
cyclopropylsulphinyl, cyclopropylsulphonyl, cyclobutylthio, cyclobutylsulphinyl,
cyclobutylsulphonyl, cyclopentylthio, cyclopentylsulphinyl and cyclopentylsulphbny]. |
25 Examples of “arylS(O), (wherein b is 0,1 or 2)” include phenylthio, phenylsulphinyl
and phenylsulfonyl. Examples of “benzylS(O)b {wherein b is 0,1 or 2)” inculde benzylthio,
benzylsulfiny] 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. B
Examples of “C léalkoxycar};onyl“ include methoxycarbonyl, eﬂmxycarbohyl, n-and

t-butoxycarbonyl, Examples of “Cy.¢alkoxycarbonylamino™ include methoxycarbonylamino,

’



am noethyl. The term™” am nopropyl " includes I|-am nopropyl, 2-am nopropyl

and 3- am nopropyl and an anal ogous convention appl ies to terns such A8 7006

am noet hyl and am nobutyl. 15 The term"SU fQO ' Meang HOS02-. The term

. "sulfino" neans HO2S-. Exanples of "Cl-6~1S(O. (wherein ais 0to 2)"
~include nmethylthio, ethylthio, propylthio, nethanesulphlnyl

et hanesul phi ny| r opanesul phi nyl, nesyl, effianesul phon ,

pr opanesul ph(%(g/? o 5§2t|2propanesul phonyl , pent anesul phonyl é%GBOS/OOSﬂ |
hexanesul phonyl . Exanpl es of "d -4al kyl S(O b (wherein b is 0, 1 or .

- 2y'include nmethyltbio, ethylthio, 20 ‘Ea:? opyI t hi o, net hanesul phi nyI

et hanesul phi nyl, propanesul phin mesyl , et hanesultphonyl

~ propanesul (FHRRYAETDIRAADIES, Fr 8194 ﬁ&é’ﬁ}' EExAIPEsoior " C3- 6CYA ONKYI S(Ob
(wherein b« fagqgﬂsu@ﬁor%i- -(cgﬁk?ﬁ;lﬁmﬁqmﬂ&% gisblbﬁbnymsﬂet@g&%yl sul phi nyl,

cycl opropyl su , cycl hi o, cycl obutyl aul

- cycl obut yl sqmybw@hwl N@gﬁé}y&p@m ayﬁvmﬂsulﬁwﬂé\b@mla,mm Eﬂ@mw ofand

cycl opent yl. @gé% i,.s40,1 or

2y' i ncl ude @f’q aﬁé}#ﬂ% gﬁﬁeng{sﬁhgﬁlﬁﬂ% qlﬁlrowl E’ﬁ@éﬁgﬁi@gﬂm& anpl es of
"benzyl S(i))mowmhf@l}’hmblol Ex@nplds Ctﬁf“CB)ﬂkanOVi@mindémbleﬁﬁszmdﬂm@, aceligndodndul fi nyl
and benzyl “19‘9 obxampl es of “heterocyclyl S(Qb (wherein b is 0,1 or 2)"
i ncl ude pyri (fy pyridyl sul finyl, pyridylsulfonyl, imdazolylthio,

i 3ni dazol yl sul fEmphp,les of 10 j«albanyCy labakyf” carqmqthquméthtadydéﬂrqxlymbthmgy,

rimdinyl f| md| Islfo dyl t hi
Biyperi dyl gu g/}?/x%a:glypl He e%%/;( E 1 Mko@)‘? @ydgnﬁ%gzv@gc} bonyT
- ing -ude netﬂymmmpbmxﬂxamﬁlbm‘vm:@mvdxy’ e lmdiox}tprd@uxmm&bh@wbxy Exanpl es
of( TI. ﬁﬁ%%@% | am nd' i ncl ude met hoxynbonyl amino, | 16 AUG 2006 WO
03107453 -13- et hoxycarbonyl am no, n- and :

t - bUt OXYCar bo nmeerm@uonED@ﬂmmhﬁﬁts @ik chosen from “0, 1, 2 or 3” groups it is to be

"d - 6a|k|su .- 6 mn’7|nc
(i1 et yl Su BASRGRe: it daprien oo B pymCestirtsing cooue i gt isopsiiied

propyl sul prg@msé od\he fbitirlearibaifg clﬁmrmixasm@f more ©F the Spekifies blomRO Al am no”
i ncl ude net hzﬁl sul hon I am no, et ht¥| sul phonyl aj nJano and 5

propyl sul pHBHYECHHTHS @(%HPBT’Sé spstitugnfs cBose K9P0 ) Weia” &Pt 48 LYt or maini do,
acet am dps agdhps.pr opi onyI am no. Exanpl es of "d -4al kOXYCl - 4al KOXY" are -

- met hoxynet hoxy, et hoxymet hox et hoxyet hoxy and net hoxyet hox%/ Exanpl es of
"hydr oxyCl - 4al k(ﬁ%];erocgplgl Wé‘@@t Wg;@}ly gatgated or unsaturated, optionally substituted

monocyclic ring containing 5 to 7 atoms of which 1, 2, 3 or 4 ring atoms are chosen from

nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen
linked, wherein a -CH;- group can optionally be replaced by a -C(O)-and a ring Sulphur atom

20 may be optionally oxidised to form the S-oxide(s). Examples and suitable values of the term

. | “heterocyclyl” are morpholino, morpholiny!, piperidino, pipgﬂdyl, pyridyl, pyranyl, pyrrolyl,
(: | imidazolyl, thiazolyl, thienyl, dioxolanyl, thiadiazolyl, piperazinyl, isbﬂﬁéﬁﬁﬁdinﬁ; tiiaidl'yI, S
tetrazolyl, pyrrolidinyl, 2-oxazolidinonyl, 5-isoxazolonyl, thiomorpholino, pyrrolinyl,
homopiperazinyl, 3,5-dioxapiperidinyl, 3-oxopyrazolin-5-yl, tetrahydropyranyl,

25 tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl,
pyrimidyl, pyrazinyl, pytidazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-
oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, and okadiaiolyl.

Suitably a ‘hetemcyclyl” is morpholino, morpholinyl, pipéﬂdino, piperidyl, pyddyl,
pyranyl, pyrrolyl, imidazolyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl,

30 1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl,

3 5-dioxapiperidinyl, pyrimidyl, pyraziﬁyl, pyrida_zinyL pyrazolyl, pyrazolinyL isoxazolyl, 4-



v

hydroxypropoxy Exanpl es of "hydroxypropoxy" are 1- hydroxypropox

2- hydroxypropoxy 10 and 3- hydroxypropoxy. \Were optional subst‘hﬁt&é(hﬂ@ﬁ are .,
~chosen from"0, 1, 2 or 3" groups it is to be wunderstood that-this =
definition includes all substituents, being chosen fromone of the
specified groups or the substituents bei ng chosen fromtwo or nore of the
speci fi edpgy@emssz An  anal ogous convention applies torGuGBBLBIENtS chose
from"0, 1 or 2" groups and "I or 2" 15 groups. "Heterocyclyr' is a
~saturated, partial[ly saturated or -Whsaturated, optionally substituted
‘nortocyclic ring containing 5 to 7 atons of which 1, 2, 3 or 4 ring atons
are ¢ hosasOPYﬁlrithlz QXDPMQéBﬂ:, 4-gokhidzolidyb furplxhigeyl, oxakilylnl, Bdypxadipablels sndot her wi se
specif|q1dz4_% on or nitrogen  |inked, wherein a -CH2- group can

opt i.onal e re aced by a -C(OQ-and a ring sul phur atom 20 may be
optionally o&mrdrem&xﬂllyt‘betérocynlyl”heoﬁzabyumsjadlaﬁﬂalnp,aﬁmx&nakoaui tabl e val ues of

the ter Y, re r o) Liii et i.di no,

pi per i d%ﬁﬂgﬁr%yﬁ tﬁlﬁg‘?ﬁ’@ @1‘&‘&0%1ﬁ ﬂ“ypﬁ}l%g OL"P%F? sl |t hi enyl

di 0x0l Siltghazingl}pyeidiaRan ylezolyl] eLz8iyT) b pipsetifylai 6! | d| nyl, triazolyl, .
AT e i o L
tetr ahydﬁ@raﬁenawﬂ 3 suBfinleRts ﬁﬂay&a&&m h&&i&ﬁ%ﬂ halolcﬁii@tl@%%hﬂi{a%ﬁ cepyranyl,

1, 1- di oxot et rahédr ot hi opi/ra yl i mdyl, pyrazinyl yridazinyl,

pyr azol YRR RdG SO ‘%@i@é&%}s? f@)o%@%ﬁ‘#% S“bﬁ”—’mf‘@gégyrrol i dyl |

4 oxot | l‘*h&éx@&)u}}”'as ageﬁiﬁ.r)@ed oﬂﬂ%&tﬁﬁy &axuréié‘ﬁ%@'ai@ 1, 2304 sibsAEbAziBdebndenplyl t abl y a
"het erocycl yr' "i's” nor phol i no, rphofinyl, piperidirio, plperldyl pyr|%?5

pyr ani? sclsg;?drfmn}/ﬂmr% @z@m hy@rWa%ﬁlw ethiglfinethxy, methyldis azol yI |

pi per azi iy Isulfﬁ%aﬁaﬁléﬂ by, 30 1,3,4-triazolyl, tetrazolyl,
pyrrolidinyl I onor phohno;, pyrrollnyl honDplperaZ|nyI

3, 5- di oxapi pS¥itablieeptionalsystitisienty for “hjarecytlyky las anyinsaterater] ipg ate ol y| | :
razol 6 03/ 00877 -14--
pyrazol i kuufelzcg’%éﬂ%ﬁhaéhﬂ s%g, {ed HEmAHG :ﬁ?rg,igl I}{%ﬁé{ %r wcf %ﬁgﬁ%

oxopydr i xopyrrol i 4- oxot , oxazonI
1, 3, 4- oma@vvz@iﬂcylsimd(whtremm@th?a%(qmalbdbmméntIy heterocycl yr' 'is

ke . t hi I,
iy adt 2 Pra AR ek uskicplafl dShfagiotie ek St ke, 1 20V
pytirtri t@ﬁmratecsnmmalz, i2roy B suq;ymerdsamdqpyﬂdentw:ﬂatztcﬂ 1’y¢m ﬂpgmnﬂ:low Eyanand

pi per az'ﬂgé‘ dramﬁiH':%l&%iﬁmH tdpﬂefﬂlg{lau%k@ﬁ§dxéﬁeﬂétﬁy1f&ﬁy1 n@e‘%ﬁo‘?&%&(ﬁi}lﬁﬁo, as a

sat ur at par
' methylsulfinyl and methylsulfonyl

Examples of “(heterocyclyl)C;4alkyl” are morpholinomethyl, morpholinethyl,

20 morpholinylmethyl, morpholinylethyl, piperidinomethyl, piperidinoethyl, piperidylmethyl,
piﬁeridylethyl, imidazolylmethyl, imidazolylethyl, oxazolylmethyl, 6xaz01y1ethyl, 1,34- _ _
oxadiszolylmethyl, 1,2,4-oxadiazolylmethyl, 1,2,4-oxadiazolylethyl, pyridylmethyl, o ()
pyﬁdylethyl, furylmethyl, furylethyl, (thienylmethyl, (thienylethyl, pyrazinylmethyl,
pyrazinylethyl, piperazinylmethyl and piperazinylethyl. |

25 Examples of “aryl” are optionally substitutéd phenyl and naphthyl.

Examples of “ary}(C;.4)alkyl” are benzyl, phenethyl, naphthylmethyl and
naphthylethyl. | :
~ Suitable optional substituents for “aryl” 'groups are 1, 2 or 3 substituents independéntly
selected from halo, ¢yano, nitro, amino, hydroxy, Cy4alkyl, Ci4alkoxy, C1.4a]kyIS(O)b

30 (wherein bis 0, 1 or 2), N-(Cy4alkyl)amino and N,N-(C,4alkyl);amino. Further suitablé

optional susbtituents for “aryl” groups are 1, 2 or 3 substituents independently selected from



ring-are 1, 2 or 3 substituents independently selected from hal o, cyano,
hydr oxy, CI -4al kyl, G - 4al kOXY and Cl -4a| kyl S(O b (Wnerel nbis 04 A@gmgﬁ
2). Further sui tabl e substituents for "heterocyclyl" as a saturate
partially saturated ring are 1, 2 or 3 substituents independently 10
selected fromfluoro, cbloro, cyano, hydroxy, nethyl, ethyl, nethoxy,
met hyl thio, net hgl sul finyl and nmet hyl sul fonyl . Suitabl e optional
susbt i t uent s WOT4§8% erocyclyr' as an unsaturated ring aPer/gBo3posgr 3
substituents independently selected from hal o, cyano, nitro, am no,
~hydroxy, Cl-4alkyl, d- 4alkOXY, Cl-4alkYIS(Ob (wherein bis 0, 1 or 2),
| V-(d -4al kyl )am no and 15 NN-(Cl -4al kYl)2aM nO. Further suitable optional
susbt i t uentflyomborhloth eyasp bty kyind, methdamine digrethytaatied hydrory, metbyl.ethyR or 3
substltuen t f cro, chloro, cyano, nitro,
am no, Hogf%%%gﬁg% & Sgir%ﬁﬁloajﬁgﬁ? gﬁléj%ﬂnet hyl, ethyl, methoxy,
met hyl t h| o mefHejereaniidnehis la daa:ﬂcahﬂtahiptemam goyp. AEatammrl@oupﬁsan aryl,

het | dal k hol th 20
ot phiol { ryFIRERHVIS “HRSPEHERE AR CRTH o LBy -k 3 ABE GRS 25! EiRoet hyl
pi peri dyISrmmI&gén, sulmiupafdxgigeh.eEkalesIommlgﬂemdiﬁolylenbmxdﬁmlyyhﬂt hyl ,

| yl net h J th
G 0 oxad PRI AEE ARy She, i oae L8 ebt RO g OB MRS 1
pyri dyl et hylridafiaylyengida)iene, fﬂﬂél}yleﬁé dlfurylehdri enyl) rret hyl, (thienyl )et hyl ,

razi nyl net hyl razi l.e | net.h and era2| et hyl .
% Rt ot oY ' suaB O R o LR oE e, SeC SR bRy
| es Obrﬁ ﬁibéﬂtﬁéatnﬂegénkmy séTBctdaE @Y Halo, mﬁaa&&bymmaa@&bm cnRtdy | and

ht hyl et hyl .. Sui t abl e_opti onal substinents for aryr' groups are 1, 2 or

3 subst i¥0u M@“ﬁh@ep@%& o Gyhereig pasl d @7 P Yt ralkgemepd#d nitro, anino,
hydr oxy, Cwm@%;aucﬁjzaﬂab lﬁmer sﬁamé@ s (sErRatdfs fdi"”&?é%d?yl’%rb@s Qe 11201 2),

N-(Cl -4al kyl )am no and NN- ( Cl kyl)2am no. Further sultable opt i onal

susbtituenPs *@Fﬂmf‘afswdep@ﬁampwd@ﬁt@ frpm fuogy, clforg 4yana, piferAINg, ndependent | y

sel ected o AniidCi2li o B0 4345, B BR3L0RRTfurd Renbhitmig, | chl Or 0

cyano, n|tro am no hyl am’no, - di mét hy ethyl; e 'aMn V) ni
‘thyl, net H’d&?ﬂmmwlt hi o, methyl sul fi nyI and net hyI sul fonyl .

" Het er oasy| ene"prfand Ak L @RaRhﬁssﬁmwhsﬂﬁwstﬁes%@%yl group s

an aryl, nonocyclic ring contalni n% 5to atons of which 1,

ring at ons uiedavheig@ppppriateotith any of the definitions, clmms aspects or embodiments defmed

hereinbefore or hercinafter,

In one embodiment of the invention are providcd compounds of formula (1), in an
~ alternative embodiment are provided pharmaceutically-acceptable salts of compounds of
20 formula (1), in a further alternative embodiment are provided in-vivo hydrolysable esters of
\ C ... compounds of formula (1), and in a further alternative embodiment are provided L
~ | pharmaceutically-aéccbtable salts of infvi\}d hydfolysaﬁie- esters of édmpbﬁfldé o?formula (1) :
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(RG)—C(R7 -..
25 Tn another aspect of the invention R* and R’ are together ~-C(R )-C(R(’)—S~
In a further aspect of the invention, RS and R” are independently selected from
hydrogen, halo or Cy.galkyl.
Preferably R® and R7_ are independently selected from hydrogen, chldro, bromo or
methyl ' '
30 Particularly R® and R7 are independently selected from hydrogen or chloro,
More particularly one of R and R’ is chloro. '
Tn one embodiment, one of RY and R is chloro and the other is hydrogen.

-



5 nitrogen, sul phur or oxygen. Exanpl es of heteroaryl ene are oxazol ylene,
oxadi azol yl ene, pyridyl ene, pyrimdinylene, imdazolylene, triazolly§ api1006
tetrazol yl ene, pyrazinylene, pyridazinylene, pyrrolylene, thienylene and -
ftirylene. Suitable optional substituents for heteroaryl groups, unless

ot herwi se defined, are 1, 2 or 3 substituents independently selected from
hal o, cyammg ogmrdssp, - am no, hydroxy, Cl-4alkyl, 10 C pdalkéDevsr

Cl-4al kYIS(Ob (wherein b is 0, 1 or 2), N (Cl.4al kyl)arnino and

N, N—(C14aU\/I ) 2am no. Further suitablig- optional susbtituents for

- "heteroaryr' groups are 1, 2 or 3 substituents independently selected from
fluoro, chl Olhpanoﬁmadﬁﬂ;odﬂiehtrsothﬁﬁhﬂ%’ arel¥Blofty| am no, di nmet hyl anmo, “hydr oxy,
niethyl, eth met hox met hyl t hi c,  nmet hyl sul fi nyI ~and nethyl sul fonyl. 15
Preferred vaffru@@aaaect/sefﬁmnvemnﬁﬂspmwew and n are as follows. Such val ues
may be used%@&grgp&{%éﬁ%%nwAﬂ}ﬁ@%a&ien& he definitions, clains, aspects

or enbodi nents defi ned hereinbefore or hereinafter. In one enbodlnent of

t he i nventi oﬁrﬁéﬂf@lbﬁ(wﬁeb@tgd ﬁ@ﬁphﬁum pyridylenaypyrimidinylend, pyreplyleng t er nat i ve
nbodi : d f
enbodi geifﬂ'ﬁda?tg_l?e&r fri:%é%&i ur F{% gyt;,k& P{exe ggAdgg{ﬂ%gh@ﬂﬁ gl&?e Qf conpounds o

20 fornmul a ternat ve erb fent are provided in-vivo
hydr ol ysfab’kmesters of corrpounds of formula (1), and in a further

alternative %Fa phar maceuti cal | y-accept abl e salts of
i n-vivo -hydro es enfr?vs&?%ci‘%l égﬁgrolunds of formula (1). |In one aspect of

t he present H:nmmspeotrpntfheblgnnsl pr ovided a conmpound of forrmula (1) as

depi ct ed aboye ere are together -S-CM=CUO-. 25 In another
aspect of thénmm@lgmsp%ﬁpﬁfm%%ﬁ‘l “are together -CW=CMS-. In a further

aspectioof t havienwdn?, iandithe Réo m‘rglodﬁi tapethed witethe caieont skomsae hee tvidh fhepm ()
hydr ogen bly R6 and. R7 e i ndependent 'y -
sel ect ed’f %@ﬁ]i‘eﬁy{i%éégﬂ ?%IPB?%{H%TQ?%B %‘P’ %F YERFMcul arly R~ and R7
are i ndeﬂn&épéﬁiahﬂl)yseﬁetb@ﬁ‘hﬁd) Eﬁlﬂdmméﬁkfeﬁﬁﬂﬂy sth £HIE @ S or mebe@arﬁugcul arly one
ofR6andR7|sc oro. . ln on qeof R~ R7 iis chloro and
The ot nRoTRRTERP QUGS (44 ARGk Shtdte He i arora SeREEmEDd 00877 - 16.
cyclic acetal, preferably it is not substituted. Most preferably the two R! groups together are
15 the group —O-CH,-O-.

In another aspect of the present invention R! is selected from halo, nitro; cyano,

hydroxy, fluoromethyl, diflnoromethyl, triflucromethyl and C;_4alkoxy.
In a further aspect R is selected from halo, nitro, cyano, hydroxy, fluoromethyl,
diflucromethyl, trifluoromethyl, -S(0),C;-4alkyl (wheréin bis 0,1 or2), Cyaalkyl and Cy.
20 aikoxy.
In a further aspect R is selected from halo, nitro, cyano, hydroxy, fluoromethyl,
diﬂucroméﬂiyl-, ttiﬂuoromemj(l,--S(O)bMe (whéréin bis 0,1o0r 2), inetﬁyl and methoxy. ' ' () :
In a further éspect, R! is Cyqalkyl. 7 |
Preferably R' is selected from halo and C.4alkoxy.
25 In another embodiment preferably R' is selected from fluaro, chloro, methyl, ethyl,
methoxy and -O-CH,-O-.
In one aspect of the invention ==~ is a single bond.
In another aspect of the invention =~ is a double bond.
In one aspect of the invention R? is hydrogen. In another aspect of the invention R*is
30 carboxy. In another aspect of the invention R? is hydroxy.
Preferably R? is hydrogen.



I n anot her enbodi nent, both R6 and R7 are chloro. In one aspect of the

I nvention A is phenylene. |In another aspect of the invention A |s1 5 AUG 2006
heteroaryl ene, Preferably A is selected from phenyl ene, pyridyl ene,
pyrim di nyl one, pyrrolylene, 5 imdazolylene, triazolylene, tetrazolylene,
oxazol yl ene, oxadi azolylene, thienylene and fuzylene. In one aspect. of the
invention nis O or 1. In one aspect preferably nis 1. In another aspect,
preferably nWQWB#™53) Wen n is 2, and the two Rl groupsPCTGBBIET with the
carbon atonms of A to which they are attached, forma 4 to 7 nerabered . ,
ring, optionally containing 1 or 2 het-&loat ons i ndependently sel ected from
0, Sand N, conveniently such aring is a 5 or 6 nenbered ring containing
two O atons (i eSuitablyvilies far®e ashicjeroopigrare herphalioo, Rlorgwhwisplpeagmbher f orm such

R1 of oups UERhayRLF LSRR dbpb BBl Haph, b E el BRERER ¥, T

present i nmﬁnazo]nmm llw-m&cﬂa}d,ttetthzn&ly]opyrtWBmyl ﬂniotmq;homoapmohnﬁydr oxy, _

fl uoronet h difluo 9 hyl. IrlLIuorgqet nd Cl.- 4al kOXY, In a further

hspect R Punedberatal 3Pt RSB} PYFERRY onot hyl

(él : fI4u|oL olrsegnhgiohnylr ﬂ;t‘(ﬁ):dazwylmobyﬂndyl- %@p@ﬁohdﬁnhloxéﬂu@mmaﬂﬁufyl lhfub:ﬁ_/lg fl or h2|)'
al kyl an rt I s. selected from hal o,

‘nitro, cyaﬁﬁm'ﬁyaﬁﬁﬁ?a 8%?8%L?ﬁi%mﬁwﬂngﬁgﬁﬁﬁ%?ﬂ?Fmﬂt}|fIuoronethyl

-S(O bMe (Mkﬁétﬁih?dx&mbm&yl 11Qﬁoxaaetra1{y&§ohﬂé yafigd. methoxy. In a further

aspect, I's Cl. 4al Prefera s sel ected, from hal o and
Cl - 4al koxy 25 Mﬁrea“ﬁff\éhé@]“%’b%ll%ﬁ?mﬁ’@éq up By pyriopidind apd anidagolt om £ | uor o,

Chl oro, methyl F&&Qf&éﬁﬂableﬁﬁhb@ﬁéﬂ%ﬁeteﬁcﬁﬁiar@tetraﬂyﬁrdﬁﬂ@yﬁ%ﬂept of the

vention ~ is a single bond. In another ‘aspect of thé invention ~is a

double H@n&xm@ﬁm8#@h€EB§%4léﬁm?ﬁﬁﬂﬂﬁﬁﬁﬁF%ﬁﬁmﬁQ i s hydrogen. In another

aspect of the im\aaih@Roftie ihfenti@PREREDAM frolnmy&@génh dr@%%?, Ghik@fy, t he
R hyd fer abl hyd 2006 WD

i nvention R~ is roxy. Preferably R~ is
03/ 074532 ﬁgﬁl}mé/-:@@mwl Csscycloalkyl (optionally substatutc w1th 1 or 2 hydroxy groups,
- cyano{Ci4)alkyl, morpholino, morpholiny!, piperidino, piperidyl, pyndyl, pyranyl, pyrrolyl,

imidazolyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl, isotlﬁazblidiuyl, 1,3,4-triazolyl,
15 tetrazolyl, pynolidjnyl, thiomorpholino, pjrm)linyl, homopiperazinyl, -3,5—d.ioxapii:eridinyl,
pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-
‘oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-
oxadiazolyl, tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-
dioxotetrahydrothiopyranyl and Ciwalkyl (optionally substituted by 1 or 2R groups);
20 R’ and R" are independently selected from hydrogen, hydroxy, Cy.alkyl (optionally
e ~ substituted by 1 or 2R" | groups), Csacycloalkyl (optionally substituted by lor2 hydroxy }
C : * groups), cyano(Ciq)alkyl, trihalo Cualkyl, aryl, heterocyclyl and hcterocyclyl(CMaIkyl) o
or
R’ and R1° together with the nitrogen to which they are attached form a 4- to G-memberéd Ting
25 where the ring is optionally substituted on catbon by 1 or 2 substituents selected from 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 forma cyclic acetal whercin one or
both of the hydrogens of the —O-CH;-O- group may be replaced by a methyl;
Ris independently selected from hydroxy, Cl.4alkoxyC1.4a]koxy, hydroxyC;.4alkoxy,.
30 3- and 6-membered cyclic acetals and mono- and di-methyl derivatives thereof, aryl,
heterocyclyl, Csqcycloalkyl, C;4alkanoyl, Cy42alkoxy, ' '



Suitabl e values for R3 as heterocyclyl are norpholino, norpholinyl,

pi peridino, piperidyl, pyridyl, pyranyl, pyrrolyl, imdazolyl, th@ADﬁﬂms

t hi enyl, thiadiazolyl, plpera2|nyl |soth|azoI|d|nyI 1,3,4-tr|azolyl '
tetrazolyl, pyrrohdinyl, thlonnrphollno pyrrolinyl, honopiperazinyl,

3, 5-di oxapi peri di nyl, pyrinidyl, pyrazi nyl , pyridazinyl, pyrazolyl, 5
pyrazol i nWO¥gg#azol yl, 4- oxopydridyl, 2-oxopyrrolidecr/clesmesry hi azol i dyl,
faryl, thienyl, oxazolyl, 1,3, 4-oxadiazolyl, and 1,2, 4-oxadi azol yl,

t et rahydrot hi opyranyl, 1- oxotetrahygir ot hi opyranyl, _ _

1, 1- di oxot et rahydr ot hi opyranyl . Mdre suitable values for R3 as heterocyclyl

ﬁre py I iCHydkyI (Db Wﬁﬁrﬂylﬁ isgmoi]z)j ClazwloalicylS(BW (vhﬁfeirﬂﬂisl)ab%re),v_al ues forI R- as
eterocyc re te t.hi o 10, Qxotetr r j.opyranyl,
171507 oSOk RYGrOE ki) PEA I N s FOEEITGRS Dric EhVETSCIR) | <

sel ect eqwﬁerraﬁrblfmju@g@n,N(bMy.C(ﬁhoq.gNﬁgxy, C1. 4al kanoyl , carbanoyl,

C3- 7cyc| oaI k optl onal I substituted with | or 2 hydroxy oup

cyano( C-CePH 1H61Fﬂhd¥(r @mﬂﬁlpﬁl&’l?m;@(—NﬁPB@ﬁ%ﬂ@bﬂbﬁp T pyridyl
pyrany 1O}BN(¢3%1:3)6ioalkyl')g R C. éﬁN(ﬁ%?il%]aNﬁd( ﬁv‘yl thi adi azol y]

pi perazin I sot hi azo- g azonI
P r oL A NHSOHCosbs bR, BN, 8 &bt ma

3, 5- d|0X@gb§er|d|nyl pri mdyl, pyrazinyl, pyrlda2|ny] pyrazolyl}
pyrazolinyl, |soxazolyl 4- oxopydrldyl 2- oxopyrrolldyl 4- oxot hi azol i dyl,
furyl, thi engl®is sletedfrgh hydroxy, kelo kiftioromsthy} and&}mﬂmxz 4 oxadi azol yI ,

Eﬂi(a:);g[“e/?;gwgro%%%%%@?gﬂﬁh?é%g’t%aﬁ%qfﬁ&@d%g}é(? on fly substl tut ed by | or 2

Rs grﬁhps) 20 R9 and RlO are |ndependently sel ected fton1hydrogen (’)

gd;g% oal kﬁ'laaég"kﬁbe e QCt y giﬂ napt ¥ li%ts%}g%mq?onpérs’aﬁocﬁ?%l%%wﬁdg%ﬂp -

ﬁy?no(CI(athﬂoFﬂlgsuhsnmtedIbp16tzdmslgyadu%s)%r%/I heteroc%/ﬁl yl and t o eh
eterocycly n o Wi e, ni nto whic

- they are at tg °?A§P‘?ﬂﬂ§“&ecmfl B WH@@P ??’2&“‘5@’1’3&%&“@‘ {aﬂ'%%&l ng is

ﬁpél onalwd:ﬁﬂhslt-n tiogh-4y1; aardnﬁesmm 3kdiGan-3-y8,UkE4- biadﬁt]’-ttlﬁ sehect ed f:ﬁm 0Xo0, |

ydr o n oxy, or e ring

may bﬁd’ﬁ? @f@zk@u%ﬁ"!& 'tP\XB ]é‘@}yg H%deiiﬁ%g fﬁ?'i( 0-CH2-0- to form

a cycli Ctetﬁﬁﬁir@éyrdﬁﬂ?!’eﬂ‘blﬂ(h@ﬂnﬁ)p%nyl et Ruefydtofiteniy d7 AUORE Cpfalkabeyl, - CHz- O-

group may. bhe replaced by a i ndependently sel e d from

hydr oxy 415 Ey Kgasrem A5, I@ﬂﬁ)’ %QM@R%%I%L AL R oy C(O) ggzM%mgé = menber ed

cyclic agmeing,s- Qﬂ 1, A =Nt C hvREsbher eof , aryl,
Orgl Odk%in@ cl q—4almogélandycllad-n4al kOX%e | 16 AUG 2006

het er OCYCI Yl R

? a.nd R1 are mdcpendently selected from hydrogen, hydroxy, C1.4a1ky1 optmnally

20 substituted with R (wherein R™ is Cj4alkoxy or hydroxy); or
- R? and R together with the nitrogen to which they are attached form a 4- to _
- 6-wembered rinig where the ring may bé optio_ﬁally substituted on carbon bylor2 hydroxy_ : . ( ) -
groups or carboxy groups), or the ring may be optionally substituted on two a_djacent carbons
by —0-CHz-0O- to form a cyclic acetal wherein one or both of the hydrogens of the —O-CH;-
25 O- group may be replaced by a methyl. |

In a further aspect of the invention R® is selected from cyanoCi4alkyl and C;_4aikyl
(optionally substituted by 1 or 2 R* groups);
R? is independently selected from hydroxy, 2 2—d1methy1~1 3- dmxolan-4—y1 1,24-
30 oxadiazolyl, 1,3 4-oxadiazolyl, tetrazolyl, Ciaalkoxy, CHalkanoyI CHa].kyIS (O)\,- (wherein '
bis 0, 1 or 2), -C(ONR)R™), -COOR® , -C(O)NHSO,Me, -C(=N-OH)NH,;



WO 031074532 PCTI GBBO3100877 Cl . 4al kyl S(O b- (wherein b is 0, 1 O 2),

. C3-6cycl oal kyl S(O bf- (wherein b is 0, 1 or 2), arylS(Oh- (wherej EAti)Jﬁilﬁﬁﬁ
0, 1 or 2), heterocyclyl S(Ob- (wherein bis 0, 1 or 2), benzyl $(

(wherein b is 0, 1 or 2), -N(OH)CHO, -C(=N-OH) NI -12, -C(=N011)NHC 4al kyl,
- N-CR)N(CI-4aRqI)2 -C( =N- OR) NHC3- 6¢cycl oal kyl , -C(=N- 5

OWN( C3. 6¢ycl oal , ~-C(ONR9)(R"), -NHC(O R?,
C(O)NHSOZ(CI%?%&/%S? -NHSO02R9, V) (R ~NS02-, -COC1120R', PEHEPERUN- and
-COOR9; R 13 is selected from hydroxy, halo, trifluoronethyl and
Cl-4alkoxy; RL 1 is selected from hydtbgen, C -4al kyl and

hydr oxyCl -4al kyl ., 10 In a further aspect of the invention R3 is selected

from eyanOCL. 4ak] md R asiindeppndgntly selogted faomahydyogen bydioxy, Coatlipioptiontlly 2 of R8
groups); & rexy, phenyl,

3 ot et nyted %@%ﬁgsﬁﬁﬂ&é{*ﬁ o O RS i Oxand- 1

2, 2-diinet hyI 13 “ynd %mﬂﬁr\yiththgnmogsn@(mmaﬁwgrbattaxhﬁfdanadl azol yl,
triazolyl sl azo h iR t et rahydr of uryI ,
tetrahydr opy&;eél{r]fy ghi(%%e%eg y%r ot %%§$§n§% %‘n@g et.”aq?ﬁ/raﬂr‘cg%(ﬁﬁi enyl, Cl -4al koxy,
Cl - 4al kar50914-d11®droxmtrh}yd1ﬁ(@iﬂw(dmm1n3éacaaltbf B 4-dihydioxypyrdlidine. C( O) N( R~Ce) , - COW
, -C(O) NHSO2Me, -C(=N- OWNH2, -C(=N-OWNHC, - 4al kyl, -C(=N-OH) N(Cl - 4al kyl ),
and- - NHSO2R9; R9 and R O are independently sel ected from hydrogen, hydroxy,
Cl - 4al kyl opti dﬂ@étla)fur&%ﬂasﬁwbsﬁﬂlé tbentionit e sdicted\ Yol I toxiptapyl, 9- Cl _4al koXy or

hydroXy); or.e et her w the tro en to ey are
attached f Wf?’gg%% 583% e gactflﬁr]?éopy @’Pfqpﬁghﬁé‘lé}‘yﬁr@ %’b ¥ onal |y
subst i t ut ed-yQ 2, 2-aineenyl- y-dﬂoxelani-ynmémaxyzz glmu:glsl SddioR A1-PoMniethl oapzs) or the

may, b [ t ut ed dj.acent carbogn b -CHO to
TGl Dok S i oo TR AN S IDRER M cratsedar brath 6 x| 95
0 gr OUp rm:.\émbﬁyeﬂlgpm@ﬂd) %mp@mbj&%onyhﬁet@l f1tu4_6@ﬂlaacﬁm@ﬂ1rp(fs-&cb)e1 2amvention
R~ is selected fromc ano all71 and Cl-441 (optional substituted by I
or 2 R8 gr Stadiarolylpethy @-lﬁef@&haémdgazgwﬂ@&yb@? FRIGH I EP 6@9?20 lylmethyl,

2, 2-di net hyelu-agoly%néih *pyn'a]ﬂcgmﬂ)cégo g @layl , 1,3, 4-oxadi azol yi,
tetrazolyl Cl- 4alkoxy Cl-4 alk I (O)b (Wnereln bis 0, 1
or 2), - ShxErrRgpyIreliinyDearhopgmethyiids fl@’emeé@('hwﬂd, imeapesulfigylethys 2006 Vo

03/ 074531% Eﬁﬁh@ﬁ%ﬁ%ﬁﬂv methancsulfonamadocarbony]meﬁlyl, N-

methanesulfonamidocarbonylethyl, N-(1,3-dihydroxyprop-2-yl)carbamoylmethyl, 2-
(dimethylamino)ethyl, 2-hydroxy-3-(dimethylamino)propyl, amino(N-hydroxy)iminomethyl,
methoxycarbonylmethyl, hydroxymethylcarbonylmethyl, carboxymethyl, carbamoylmethyl,
(dimethylcarbarmoyl)methyl, (methylcarbamoylymethyl, (methylcarbamoyl)ethyl,

20 (hydroxycarbamoyl)methyl, (hydroxyethylcarbamoyl)methyl, and

_ y (methoxyethylcarbamoyl)methyl, acetylaminoethyl, trifluoroacetylaminoethyl, N- (pynd—4- o

' (; " ylcarbamoylmethyl, N-(pyrid-2-yl)carbamoylmethyl, N-(3-methyl-pyrid-2- =~ =~~~ 777
yl)carbamoylmethyl, N~(6-methyl-pyrid-2-yl)carbamoylmethyl, N-(3-hydroxy-pyrid-2-
yhcarbamoylmethyl, N-(6-fluoro-pyrid-2-yl)carbamoylmethyl, N-(6-bromo-pyrid-2-

25 yl)carbamoylmethyl, N-(6-fluoro-pyrid-3-yl)carbamoylmethyl, N-(6-chloro-pyrid-3-
yl)ca.rbamoy]_ﬁnemyl, N-(N-methyl-imidazol-3-yl)carbamoylmethyl, N-(imidazol-2-
yimethyl)carbamoylmethyl, N~(tetrazol-5-yimethyl)carbamoylmethyl, N-(4-methyl-thiazol-2- |
yDcarbamoylmethyl, N~(1,3,4-thiadiazol-2-yl)carbamoylmethyl, N-(5-methyl-1,3,4-
thiadiazol-2-yl)carbamoylmethyl, N-(5-ethyl-1,3 4-thiadiazol-2-yl)carbamoylmethyl, N-(4-

30 cyano-pyridazin-3-yl)carbamoylmethyl, N-(6-chloro-pyridazin-3-yl)carbamoylmethyl, N-(2,4-
dimethyl-2H-pyridazin-3-yl)carbamoylmethyl, N-(2-ethyl-2H-pyridazin-3-
yDearbamoylmethyl, N-(pyrazin-2-ylmethyl)carbamoyimethyl, N-(pyrimidin-4-

-



-19- RO and R10 are independently sel ect ed from hydrogen, hydroxy, . ‘
Cl - 4al kyl optionally substituted wwth R-' (wherein R'" is Cl-4al kIcBXgU[}OIUDE -
hydroxy); or R-Q and R10 together with the nitrogen to which they 'ar .
attached forra a 4- to 6-nenbered ring selected from pi peridine, 4-hydroxy
pi peridine, pyrrolidine, 5 3,4-dihydroxypyrrolidine and the dinethyl acet al

- of 3, 4-di Walsesdgpyrrolidine. In yet a further aspect efT/GBmBmogivention R~ is
sel ected from hydroxypropyl, 2- hydroxybutyl,

3- hydr oxy- 2- hydr oxyi net hyl - pr opyl, -20-3- di hydr oxypr opyl, 1, 3-di hydroxypr op-
2-yl, (2, 2-dinmethyl -1, 3-di oxol an4-yl ) et hyl , : :
(2, 2-di tdib‘dnmizln&ﬂfj'l Mamy&awwﬂﬁhdmh-yl)éﬁba&o&&emyl N-(4-hydroxy-

oAb ATt AR IS B2 bonyonet oyt

1,2, 4- oxaf 1@@5&1 byneirbathoylnkelityD ¥R N-15- o2 H- Pykaa- A0 BB IRk hyL
(5 rret hyl ) 4-oxadi azol yl-met hyI@ (2- a%%no)ﬁ?m3 4- oxadl azol yhnet hyl ,
tetrazol yl methyl, (3,4-dihydroxypyi Tolidinyl)carbonyhnethyl, [(3,4

di hydrspxypyr fQlei SRy 2 pRd BOmY iﬁ@ﬁdax IR gl seie&éwﬁ&?e;@&gem&mwe&wet hyl,

met hanesul finyl ethyl, “15 net hanesul f onyl et hyl
N- et haﬁ@é@ﬁmh?ﬁb@@?m@iﬂy&hﬁr -hwoxwmetbylmb apfdiydmxsmenyt.bonyl et hyl |

N (1, 3- ai-fHhp no) et hyl ,
2- §1ydr ogy’-a)??g%ﬁgllﬁrfgt xgrr‘r%n pr o fn&(bar ni ’Rlﬁoxér oxy%ngﬂ[‘ ; i?r%t h) I y
met hoxy@&m@bﬁﬂtaﬁ@mﬁ yl)mpdwlo@wmt tﬁaﬁmm quanomefhylbwapnﬁt hyI

PRy o S oSt

(hydr |m<Wﬁmﬂomﬁwmﬁm-h#t#ommdzolyamﬁhﬂdzyeﬁﬂmy-ﬂﬁazmmm?aﬂgwméhy| i hQ
acetyl ai ace et N- rid-4 car banoyhnet ,
N-(pgrl ”@%lewﬁ’h%g%%%? °¥l %"’%e{‘%%yn(gyz yI)c;r%)armyhne%/hyl Y
N-(6- met[t%l"—@W@H@m&ﬁﬁkmaﬁmﬁhﬂldméthﬂm@mwﬂmybyrI d- 2-

Kl % ga[):?gr% b”ﬁﬁ@éﬂiﬂl&lymétﬁ%%uﬁﬁgyﬁ%@“ d éﬁ%s&lﬁ)%gmb; TOWIRLIN Y Neq13-
N- § 6-fl Ldﬁ}dromypmpﬂ-gbqafbhmaﬂﬁaﬂﬁﬂyﬂmaﬁylamﬁh)@ﬁﬂcﬁ-h@dr&eypiyr| d-3-
y

Nl_ (i ¢ %E g g(gg#/ thgvg}xgx?/ﬂbﬁg?ﬂ% FS}LELE&% ?1 gaz Ot!hyl mgtLgxycar ongBXethnFt hyl,

N-(tetr Ebaf_bbxﬁjdﬁ{yﬂ'eﬁrbath ﬁg,@rmﬁiemgzrcm&moyhlméﬁ& lneﬁdmylcafbamaﬁnﬁeﬂgd
yl ) car bam)%hnot hyl 4-t hi adj azol - carbam yl ne

yl
N- ( 5- met@y lfaféanlf”—yl)?qwldhydé%’%afwy?@&ﬁhﬂa P%@Mlﬁ?fbmwl)mﬁhﬂ and

N (5-et Qﬁeméxﬁ&gkm&@@l)ﬁg@ylﬁ yl') carbanmoyl methyl, N-(4 30
cyano- pyri dazi n- 3-yl ) car banoyl net hyl , N- (6- chl or o- pyri dazi n-3-yl ) carbnm
yl met hyl , N-(2 4- di net hyl - 2H pyri da2| n- 3-yl ) car banoybnet hyl ,

N- (2- g hyl - *ey ﬂﬁﬁ@r'a edtof Ml GahRATOY gzﬁ&tlgd/fmm hydrogen, hydroxyethyl,
N-(pyra2|n2 met carban‘olrrethz gl dn-4 1
hydroxypropyl Z-hydroxybutyl 3—hydroxy-2 ycitoxyme yl-propyl, 2.3- thydroxypropyl

. carbamoylmethyl, {dimethylcarbamoyl)methyl, (methylcarbamoyl)methyl, = . . ( ) R
(methylcarbamoyl)ethyl, (hydroxycarbamoyl)methyl, (hydroxyethylcarbamoylmethyl, |

{methoxyethylcarbamoyl)methyl, dmino(N—hydroxy)iminomethyl, methanesulfinylethyl, and
25 methanesulfonylethyl. '

In one aspect, one of R’ and R%{s hydrogen and the other is selected from heterocyclyl
and heterocyclyl(Cy4alkyl). Conveniently R? or R!® as heterocyclyl and heterocycly}(C,.
salkyl) is selected from oxazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl, tetrazolyl, thiazdyl,

30 thiadiazolyl, pyridyl, imidazolyl, furyl, thienyl, morpholine, pyrimidyl, pyrazinyl, pyridazinyl,
pyrazolyl, pyrazolinyl, piperazinyl. morpholinomethyl, nﬁotphol'methyl, morpholinylmethyl,
morpholinylethyl, piperidinomethyl, piperidinoethyl, piperidylmethyl, piperidylethyl,

"



2- hydr oxybut

hy({dr oxyeidm\r?1 C1o AR @ IW- (c1

WO 03/ 074532 PCT/ GBOB/ 00877 -20- YI)carbanoYbnet hvl, ' '
N- ( 2- hydr oxy- pyfi n2i di n-4-yl)rarbanoyl nethyl, N-(4-hydroxy- 1 & AUG 2006

‘PY' i laidin-2-Yl)carbanoyl net hYl, N (N nethyl pyrazol -3-yl)carbanoyhnet hyl ,

| V- (5- ethYl PYrazol - 3- Yl ) car banoyl net hyl and
N- ( 5- oxo- 2H- pyr azol - 3-yl ) car banoyl raethyl 5 In yet a farther aspect of the

i nvention R3_js cted from hydrogen, hydroxyethyl, pyl
Vllom@ﬁ%ngdroxy 2- hydr oxynet hyl - propyl, 2, 3- di hyﬁxypﬁopyl

(2, 2-di met hyl - 1, 3- di oxol an-4-yl ) net hyl
(2, 2-di rredl yl -1, 3-di oxan- 4- yI)rrethyI % 2-

di met hyl -

cyanonet hyl %ag%(fg&;tﬁlgﬁﬁmw OBWhﬁ;j?ﬂoxypl jﬁ}éﬁg %@ér bony! met hyl ,

1, 2, 4- ox adumﬁai@ﬂme&ﬂy@da(zaybbhﬂ) exhztﬂylmemol oseaclylethyl| I;B.Aekidjdzolylmethyl,

(5 rrethyl) X I |m -1 3. 4: oxadi.azol y|.met hyl ,

tetrazol yhn(]é%“ﬁb adlaf%% ‘éﬁn%?y %‘}/ZP]IY%%W @@W bB%%%gP’E ihﬂzlfm%h’

E(3, 4-di hydmbewmlﬂmﬂwmﬁeﬂtyl, Jtnieuybothyl, W#ﬁmﬂﬂlﬂm}h@ﬂmﬂmmpemmmhhﬁi oet hyl ,

met haneSLeg $ | eth di anesul f onyl et hyl ,

N- met hanes§f g‘ﬁ%{ﬁ?‘%”&% bonyl met hyl, N-(1, 3-

?11 hydr ﬁx?/pl’vﬂmlareﬂrt}(é h&aﬁdyﬂmngmeﬁdmg suli%n?;fbdrdsﬁtaﬁwalvﬁlhﬁ)ma)@i%d 2023 hydr 0T<y 3h1|5
i met hyl am nqg) pr.o r i mnonj et oxycar bonyl net hy

car boxynet [y 3“8%11? E’QFH??‘? ?‘?&FFted Bﬁng‘élP’rF}’F‘Pa 1)4 qEélH atkoxy i

(met hyl car lmmwm@édwém bﬁmuwb}:aﬁctmmﬁuﬁallwﬂw the hditedyegarbamoyl ) met hyl ,

(hydr oxyet hyl car bano met h% and nmet hoxyet hyl car banoyl ) met hyl. 20 In

yet a furt Heeroayhers Tstherspignlepptipal gistituents areseledted om pigATHRRIr ogen,

X0/ Btl/ot wherein any heterocychc ring is
3-hydr oxy- 2- hydr oxynet hyl - r 2 3- dlhydroxyprog car banoy! net hyl ,

(di met hyl c&PHEAEY PHdiadisish th or a ring sulphur atom

(et hyl car hasmyieiad i the(00A8H; @?(ycar banl Oyl ) met-hyl ,
(hydroxyetliyl carbamoyl)netliy (metlioxyetliylcarbnnoyl)netliyl,

am no( N- hydr oxy)i m nonet hyl, methnesul finylethyl, and 25
met hanesul f anyl gg)pﬁ;fp rred'c[&ss%?@ocﬁ@tﬂﬁ&{s of @B SorRfila B vglggfanm s hydrogen and the

other is selecte rom het erocyc and heterocyclyi (d . 4al kyl).
Conveniemtly R "ot iA@s&@lemeﬁnﬁr ocyclyl and heterocyclyi (C- 4alkYl) is
selected from o# ﬁﬁcﬂg , 1,3, 4-oxadi-azolyi, 1,2, 4-oxadiazolyl, tetrazolyl,
thi azoyl, 30 thfd zolyl, pyridyl, imdazolyl, faryl, thienyl, norpholine,

pyrimdyl, pyrartmdr’ yﬁgedﬁ;zia(g}'),—_c(nﬁysazol yl, pyrazolinyl, piperazinyl-
nmor phohnonet hyl| rpholinethyl, runpholinylnethyl, niorpholinylethyl,

pi peri di nomet hyB lgg‘ erl di noet hyI , piperidylnmethyl, piperidylethyl, 6 AUG
2006 WO 03/ 074RBR hitddB03/ 00877 -

20 A is phenylene;
. o nis0, 1 or2;
C«'; -7 77 R!isindependently selectcd from halo, cyano, nitro, hydroxy, methyl, flioromethyl,
| difluoromethyl, triflucromethyl, methoxy, -SMe, ~SOMe, -SO.Me and, (when n is 2)
methylenedioxy,
25 R? is hydrogen;
R? is selected from cyanoC;alkyl, aﬂd.CMalkyl (optionally substituted by 1 or 2 R®
groups); | |
~ R%is independently selected from hydroxy, Cs.scycloalkyl, phenyl, 2.2-dimethyl-1,3- |
dioxolan-4-yl; 2,2-dimethyl-1,3-dioxan-4-yl; 2,2-dimethyl-1,3-dioxan-5-yl, 1,2,4-
30 okadiazolyl, 1,3,4-oxadiazolyl, trazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, C salkoxy,
Ci.4alkanoyl, C14aﬂ§ylS(O)b— (wherein b is 0, 1 or 2), Cs gcycloatkylS (O)b‘-. (whereinbis 0, 1 '

#



-21- tetrahydrothi opyranyl, |-oxotetrahydrothiopyranyl, y

1, 1- di oxot et r ahydr ot hi opyranyl, im dazol yl net hyl, inidazolylethyl]ﬁAUszﬁ_
oxazol ylinethyl, oxazolylethyl, 1,3, 4-oxadiazolylnethyl, :

1, 2, 4- oxadi azol yl methyl , 1, 2, 4- oxadi azol yl et hyl, pyridyl nmethyl,

pyridylethyl, furylnmethyl, furylethyl, (thlenyl)neth I thlenyl)ethyl
pyrazi nylwaeudnydsz pyrazinyl ethyl, piperazinyl methyl Pgﬁﬁﬁ /008

pi perazi nyl ethyl; wherein the heterocyllc ring is optional substituted on
any avail abl e atonlby 1, 2 or 3 suhstituents independently selected from
hal o, cyari o, dr oxy C14alkyl Cl -4al koxy and d-4alkyl S(Ob (wherein b
is 0, 106G, ws(émdwaﬁamwwdlor% hﬁ@ﬂcypms(%t Evhseojreh 810, } i), - s a

het er oa he {ifltﬁﬁ) su selected from
ni tro, b@)Nc()ﬁg)(%gq) E?gk ? r#lﬁ le t’j B?“F E F § géhﬁafkgl, and/ or
wher ei n-G(rly- oié)maawbzu -N(@H)ﬂ;{@ s-COSIOR nAVHGOW | @n‘-‘)m NS@eh that a - CHz-
group iS4 ed b éﬁ(» andl or ~aring sul phur atom is oxidised to form
~ the S—oi?dﬁ?cgg pre e?réd cl ass of conmpound is of the forrmula (1)
wher eisn; Iasaklwmgal indvperdently selsctédHrom ]der@mi hiRiroxy, ﬁhehﬂglﬁdtd?myclylﬂ/\) COe) S
R6 is halo . 20 hen nis is
i ndepe ng‘(‘i‘?‘FP‘i"yﬁ Ygé}"@‘ﬁ% gﬁf‘ﬁ%ﬂrﬁ%&f”@ﬁy &@’5‘%&8‘1 ﬁY f‘?‘b2 hyfepy 55?91’3) ﬁ’iéi é‘hyl fluo

ro get h ydlkyl stmhtfrhtu@nmamhm}y. arklgihﬁfeuﬂ{gQﬁERWhn togmeh wxm ,thmii{\@en mSO:ve - CS}I,ofz Me
an enedl o is selecte rom
cyanoQ 21' ;t]ﬁcy arﬁﬁé“h?%eféﬁ‘%/f% AP (“EY‘B{)%\F/’{%BW Y/ %%E P¥$ B ‘EP“B@” jubgifutadl pg gy oups) ;

Ra i s i Bflessadgntdry sﬁﬁdne@mdle&emdam&@m cgﬁoﬂw%ﬂﬁﬂgmb be phenyl
2, 2-di met hyl -1, 3-. di oxol an-4-y imeth 3-di oxan-4-y

2,2- &%@Wﬂ%@ﬁﬂ%@sﬁwsvsa%mcentfarkm b300 a%m acygh%acatﬂo\%f&mzm yl, ()

triazol yhe ortbgﬁlro@ﬁl@ dra%ehﬂfqﬁ’ez—@ h -op%a{)ﬁlpinh)dmyﬁxace@bp@ﬁaﬂ . N
t et rahydr of ur. ydr opyr any et r ahydr ot hi opyr any

t et r ahydr ot H& eﬁiﬁplecttélfr@awéaagy , Crigalkyh ot ﬁr@wCM@me kyl S( 0) b (wherein b is
0, 1 oryd) pha@ac@t@gﬁy%éeﬁﬁtlg(;@& F¥EhRtyRatk dsfir Beredt; |
with the proviso that ﬂm compound of formula (1) is not
15 i 2-chloro-5-[N-(1-methyl-2-ox0-1,2,3,4-tetrahydroguinol-3-yl)carbamoyl]-6 H-
thieno[2,3-bipyirole.

Another preferred class of compounds is of formula (1) wherein:

is a single bond;
20 XisCH;
R*andR® a.retogether—C(R )-—C(R )-S- ,
R®is chloro; - o . B | S (,
7 is hydrogen;

i
e

A is phenylene;
25 nis0,1o0r2; : _
R' is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
- methylenedioxy;
. R?is hydrogen;
30 R? i selected from Cy4alky] (optionally substituted by 1 or 2 R® groups); |
R¥is independently selected from hydroxy, phenyl, 2,2-dimethyl-1,3-dioxolan-4-yl;
2,2-dimethyl-1,3-dioxan-4-yl; 2,2-dimethyl-1,3-dioxan-35-yl, 1,2,4-oxadiazolyl, 1,3 4-

”



16 AUG 2006 WD 031074532 PCTI GB03/ 00877 -22- or 2), arYI S(Ob- (wherein b
is 0, 1 or 2), heterocyclyl S(Ob- (wherein b is 0, 1 or 2), - C(ONM(GRIG
SCOOR , -C(O NHSO02Me, -C(=N-OR)NH2, -C(=N OH) NHCI -4al kyl ,

~C(=N-OW(Cl .4allqgl)2. -N(O-1)CHO -COCOOR9, -N-I1C(OR9, W(R O Ns02-,

- COCH20R" and -NHSO2R9; 5 le and R10 are independently selected from
hydr ogen, hydr ox g{renyl , heterocyclyl, heterocyclyl (C -4alkyl), C-4aHql
- (optionally §‘(ib%-”%“i74t5 ed by | or 2 hydroxy groups) and Ci PCHGBRPIST7
substituted by Cl-4al koxy, and wherein RO and R10 can together with the
nitrogen to which they are attached 2 m 4- to 6-nmenbered ring where the
ring is optionally substituted on carbon by |I or 2 substituents sel ected

I rom g_ydr omyadimz;olgblammnﬁﬂ » teteazollyl amidazalyl, pyyolidiay!l] fipaiyl, mtral![ryid;oﬂsjdbst ituted on

'wo adj ace ons or cl.i eta er one or

both of 1 hé“’t‘fﬁ'if‘fgr‘%‘ %q%t?ah?(dﬁ‘%ﬁif@%f @‘{ ‘&‘Fﬂ?ﬂ%“ &Ylb@@gﬁ’fya}c‘b‘\gﬁ} % Chethyl : R

i ﬁ sel ect egbllfyllﬂmbhydﬁeﬁﬁﬂms oCt oflﬁl d&%byc&ﬁﬂtylhmg—OMh@lcm%k Byl 6r2p ﬁryES(%)b- ‘.
armaceutrca e sa in vi ro r thereo

ih the plerty BRal S AdeEaRs o REFRBIE. 4 £ 2 S ORCR )

2- chl or 055-¢deR - U@I)hﬁlsegﬂ@xg(sbr.ém tEENabENHT AR -c&Nel ) car bamoyl | - 6H
t hi eno[ 2, 3- ?})18 rroIe Anot her preferred class of conpounds is of formula
(D) wher ei QBrd; 20 X is CH R- and R are t oget her

-W=CCe) - S-; Fia‘ﬁm Rmcam iRdePenderlily ﬁe&éﬁjﬁdﬁg%ogerﬁhy&oﬂ]ﬁ]%ﬂ(leﬁé%rocy@ﬁ nis o, 1

or 2; R is independently select'ed fromhal o, cyano, hitro, h droxy

nethyl, f PePY] Kﬁy@ﬂwl),dhml@d I(Qﬂﬁberraﬁyrubstrtrtrti bsubrar@nlwwy £ropgs) %)Fy - SMe,

- SOMVe, - SOZMe1 éd"&ﬁ@ I o apemReh 30 R3 is
se(rect ed fromC Ejl:mgl (%%thr oﬁglwhgﬁ%%sag?gutt%émﬁﬁ% 1!l(fmm{ée%gr ouTos) Rs is

i ndependénthey ars attas Gmi & rip Ayehmbripd riggrslegipd from piperidine, 4-hydroxy
2, 2-di met h}ﬁper}dn% Qh%ﬁ&h@@ 44d1wdroxypyrrohdme and the dlmethylacetal of 3.4-

dihydroxypyrrolidine;
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof;
with the proviso that the compound of formula (1) is not:
15 i 2-chioro-5-[N-(1-methyl-2-0x0-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-
~ thieno[2,3-b]pyrrole.

Another preferred class of compounds is of formula (1) wherein:
*** is a single bond; |
20 XisCH
C o R* and R5 are together -CR? )—C(R }-S- or —8- C(R )—C(R7)-
R%is hydrogen or chloro;
7 is hydrogen or chloro;
‘A is phenylene;
25 nis 0; |
‘ R?is hydrogen;
R’ is selected from C;4alkyl (optionally substituted by 1 or 2 R® groups);
R® is independently selected from hydroxy, C14alkylS(O)y- (wherein bis 0, 1 or 2),
NHC(O)R? and -CONERHR'; o
30 R’ and R" are independently selected from hydrogen, Cr.4alkyl (optionally substituted
by 1 or 2 hydroxy groups) and Cy.4alkyl substituted by Cj.4alkoxy; ‘
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof;;

-



2, 2-di met hyl -1, 3- di oxan- 4- yl; 2,2-dinethyl-1, 3- di oxan- 5- yl,

1, 2, 4- oxadi azol yl, 1,3,4 16 AUG 2006 = WD 03/ 074532 PCT/ GBO3/ 00877 § 3@57%005
oxadi azol yl, tri azol yl, tetrazolyl, imdazolyl, pyrrolidinyl, piperidy

tetrahydrofuryl, tetrahydr opyr anyl t et r ahydr ot hi opyr anyl _and

t et rahydr ot hi enyI Cl - 4al koxy, C14al kanoyl, G - A4al kyl SCO b- (wherein b is
0, 1 or Zwom&@l CGal ~I S(%-- (wherein b is 0, 1 or Z)Pcﬁéﬁ’ds/ﬁfs@ b~ (wherein
bis 0, 1 or 2), heterocyclyl S(Ob- (wherein b is 0, 1 or ,
-(ONR)(R), 5-CO0R , -C(ONHg2Me, -C(=N-OH)NH2, - N-O\/NHCI-4aIIVL
-C(=N-- OW(Cl -4al kyl )z and -NHSO2R; R9 and R10 are independently selected

from gl I'yl, heterOCYQ Yl (Cl-4alkYl),
Cl1- 4al k‘gﬂ?%gg{ W%%gfa%é/%%%g@%&{m%ﬁi)sh%%o? 2 hydroxy groups) and C1.. = 4al kyl
substi t ut @d 2eshicfl-5-4eH kemetiiyl-2a0eh- 1B 4-edtrahydtogaindl- RfljcatbageylR6H- Wi t h t he
nitrogen %%c% 10 they are attached forma 4- to 6-nenbered. ring
sel ected tP "ne, 4-hydroxy piperidine, pyrrolidine,
3, 4-di hydroxypyrrolidine and the di nethyl acetal .of 3, 4- _ .
drhydroxypyrrolrdrne or a harna eutr al | cceptable salt or in vivo
hydr opysabl e“l@@ﬁeﬁw?%’r%%o CORRPR %F’B‘%#QSW #f5 t he conpound of formula
(1) is not: *b=i,
2- chl or o- 5- [N(|1§a51?%eli>on§ oxo-1, 2, 3, 4- tetrahydraqur nol - 3-yl ) car banoyl | - 6H
thi eno(2, 3- Bfpy@ikol e. Anot her pref erred class of conpounds is of fornmula

(1) wherein 5 b_?ggﬂ _20 Xis CH R4 and R are together
-C(R7)--C( Rb% ag&R &éﬁ?%?f '%h? S R~ is hydrogen or chloro; R7 is

hydr ogen or R?h&o:hiluno, A is phenylene; 25 nis 0; R2 is hydrogen; R-is ]
sel eqt,ed fr 1..4al kyl (optionally substituted by 1 or 2 R8 groups); Rghs.
i nderC)l ndently SR8 d fr om hydroxy, CLAW CYI S(O) b, (wherein b is 0, 1 or
2), - NHC(ORispaailend( O) NCe) (R O; 30 RO and R O are independently sel ected
~from hydrogenr},soqldréal kyl (optionally substituted

R! is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, mﬂuoromethyl methoxy, -SMe, -SOMe, —SOzMe and, (whennis2)
15 methylenedioxy;

R? is hydrogen; _
R? is selected from groups of the formulae B and B’
—{(CH,), .
FT‘( Ja _ _ OH 0
(OH), v OH
® @) "

20 whereinyisOor1,tis0, 1,2 or3 anduis 1 or 2; provided that the hydroxy group is not a
substituent on the ring carbon adjacent to the ring oxygen;

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

~ Another preferred class of compound is of the formula (1) wherein:
25 = is a single bond;
X is CH;
R* and R are together ~S- C(RG)—C(R >
RS is hydrogen or halo;



by I. or 2 hydroxy groups) and Cl.4dkyl substituted by G .4al koTy; or a '
phar maceutically acceptable salt or in vivo hydrol ysable ester tt?%[@%fmﬁm
*AUG 2006 WD 031074532 PCTI GBOG3100877 -24- with the proviso that 't

conpound of formula (1) is not: i : ' ' '
2-chl ot 0-5-[ N- (I - et hyl - 2- oxo- 1, 2, 3, 4-t et rahydr oqui nol - 3-yl ) car bai noyl ] - 6H
thieno[ 2, 3-bl pyrrole. 5 Another preferred class of conpounds is of formula
(1) wherein: WOWN0M52s 5 single bond; X is CH R~ and R RECRYYSIher
-C0e)=C(R 6)_S; R6is chloro; 10 R7 is hydrogen; A is phenylene; nis
0O, 1 or 2; RL is independently sel ect &¢P-f r om hal o, cyano, nitro, hydroxy,
nmet hyl , fl uoroma;_hxl di fl uoronmet hyl, trifluoronethyl, methoxy, -SMe,
-SOMe, -SO2Me alhd® T(‘(ﬁﬂ’féﬁ"hhail% 2) 15 nethyl enedi oxy; R 2 is hydrogen; is
selected from 0K Qs el he formulae B and B',. -(CHt OHO O ?(OHy O
(B) 20 whereiny is or 1, t is O, 1, 2 or 3 and uis 1 or 2; provided

t hat the hydr ox¥is§r bof?ii s not a. substituent on the ring carbon adjacent to

hydr ol yeabl & eoref ORERAAry RRUA LR, GERFRIE HyfotEnSL AWK, ot ¢ he
fornul a (1yifnbeomethyt, trifioiogmethylsinethbxy, 150Fec:SONJe, 30, Mean®(whanch i¥2ar e t oget her
-S-CW zcoe)nieihyle%dicix?; hydr ogen or hal o;
R?is hydrogen;
R’ is selected from cyanoCI_4a]ky1, and Cy.4alkyl (optionally substituted by 1 or 2 R®
g groups); . :
( 10 R%is indcpcndenﬂy selected from hydroxy, Cscycloalkyl, phenyl, 2,2-dimethy1—1,3—
dioxolan—4—yl;. 2,2-dimethy1~1,3-dioxa.n—4-yl; 2,2-dimethyl-1,3-dioxan-5-yl, 1,2;4-
oxadiazolyl, 1,3,4-oxadiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, Cy_4alkoxy,
Ci4alkanoyl, C.4alkylS(O)- (whereinbis 0, 1 or 2), C3-5cyc10alkyIS(0)b— (whereinbis 0, 1
15 or2), arylS(O)y- (wherein bis 0, 1 or 2), heterocyclylS(O)y- (whereinbis 0, L or 2), -
COINRIHR), -COOR? , -C(0)NHSO:Me, -C(=N-OH)NH, , -C(=N-OH)NHC_salkyl,
-C(=N-OH)N(C}.4alkyl), ,-N(OH)CHO, -COCOOR?, -NHC(O)R®, R})(RI)NSO.-,
-COCH,OR'! and -NHSO,R’;
R’ and R' are independently selected from hydrogen, hydroxy, phenyl; heterocyclyl,
20 heterocyclyl{Ci4alkyl),Ci4alkyl (optionally substituted by 1 or 2 hydroxy groups) and
' Calkyl substituted by Cy4alkoxy and wherein R® and R'° can together with the nitrogen to

C-i ' which they are attached form 4- to 6-membered ring where the ring is optionally substituted
on carbon by 1 or 2 substituents selecied from hydroxy or carboxy, or the ring may be
optionally substituted on two adjacent carbons by —O-CH;-O- to form a cyclic acetal wherein |

25 one or both of the hydrogens of the —O-CH;-0O- group may be replaced by a methyl;
RY is selected from hydrogen, Ci4alkyl and hydroxyC).4alkyl;

ora pharmaéeutica]ly acceptable salt or in vive hydrolysable ester thereof,

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

30 =" is a single bond;
Xis CH; .
R* and R are together —8-CRH=CR")-~;

’.



16 AUG 2006 WD 03/074532 PCT/ GB03/ 00877 -25- R7 is hydrogen or halo; Ais
phenylene; nis 0, 1 or 2; Rl is independently selected from hal o, cyano,
nitro, hydroxy, nethyl, fluoromethyl, 5 difluOOred Yl, trifluQOxag s,
met hoxY, -SMe, -SOwe, -S2Me and, (when n is 2) nethylenedioxy; R2is
hydrogen; R3 is selected from cyanoC -4al kyl, and Cl4al kyl (optionally
substituted by I or 2 R8 groups); 10 Ra is independently selected from
hydr oxy, ®8081#8120al kyl, phenyl, 2,2-dinmethyl -1, 3- diecxoésaoesyl ;

2, 2-di net hyl - 1, 3-di oxan-4-yl; 2,2-dinethyl-1, 3-di oxan-5-yl, 1,2, 4-

oxadi azol yl, 1,3, 4-oxadi azolyl, tdasolyl, totrazolyl, imdazolyl,
‘pyrrolidinyl, piperidyl, tetrahydrofuryl, tetrahydropyranyl, :

t et r ahydr ot leqsoady! and tetrahydrotluenyl, C -4al koxy, Cl-4alkarl OYL

Cl -4091S(O b, (wherein b is 0, 1 or 2), C3-6CYCI Qal kYl S(O b- (wherein b is
0, 1 15 or N BHEOS(Ob- (wherein b is 0, 1 or 2), heterocyclyl S(O) b-
(wherein b isisBrenfle 2), - CCONW(RLO, -COOR, -C(O NHSOZ2Me,

C(=N-011) NH2, -C{=N-01-1)NHC1-4al kyl, -C(=N-OH) N(C1-4al kY%, -N(OH CHO
COCOOR9, - MHER:doRS;  (R) (RO NS02-, -COCH20R' and - NHSO2e; R9 and R10 are
i ndependent gy ; oo f , yclyl, 20
hetergcycl ylg(l%:sliﬁélegal—{lqd#lyél 19%@%9?%3%@2%&%@?&% étﬁl&;ﬁ lf E‘H%gﬂﬂ&'or 2 hydroxy
gr oups) difinefometiy.dtifingrorsetind trathrxadSMy, -8PMeaiSKMy anda (Wiwheis?)n RO and R10 can
t oget hep, nitrogen to which they are attached form4- to

6-rrenber8t§3d%%ﬁé;5&here the ring is optionally Substituted on carbon by | or
2 substituerR ss hyditogax ed from hydroxy or carboxy, or the ring nmay be

optionally St j t ns - Q- - 0- forma
oyl i o acet & Tisicbd Fon SPab bR BSRTER (AR R BBy Pind® (200
groupgOnaypuis repl aced by a nethyl; Rl 1 is selected from hydrogen, ()
Cl - 4al kyl ang.hydro i 4al kyl. o har eyt.i cal cceptable salt or in
vi vo hydrol ;;g ésd]&gep %rgi%[é s?’ﬁé&e%?@ Ly‘%?fﬁt@éﬁ%"é@&@dx%ﬁg§§gb%%onpound is of
t he f or 2pidamdftly)- 1. Ghkiixed-i-yl; AR-dimethys1, B-dbkagd-¢l, hoAdxadidolyt 18H-,

oxadiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl,

tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, Cy4alkoxy, Ci4alkanoyl, Cy.

15 4alkylS(O)- (wherein bis 0, 1 or 2}, Cs.scycloalkylS(O)y- (wherein bis 0, 1 or 2), arylS(O)y-
(wherein bis 0, 1 or 2), heterocyclylS(O)y- (wherein bis 0, 1 or 2), '-C(O)N(Rg)(Rm),
-COOR? , -C(O)NHSO;Me, -C(=N-OH)NH; , -C(=N-OI)NHC}.4alkyl, -C(=N-
OH)N(Cy4alkyl), and -NHSO,R’; |

R? and R® are independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,

20 heterocyclyl(C,.salkyl), Ci4alkyl (optionally substituted by 1 or 2 hydroxy groups) and Cl.
salkyl substituted by C1.4a1koxy, and wherein R’ and R'? together with the nitrogen to which _
they are attached forma4-to 6—fnembered ﬁng’ selected from piperidine, 4-ﬁydfoxy _ o ()
piperidine, pyrrolidine, 3,4-dihydroxypyrrolidine and the dimeth_ylacetal of 3,4-
dihydroxypyrrolidine; _

25 ora pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.

Amnother preferred class of cbmpound is of the formula (1) wherein:
=== {s a single bond;
Xis CH,; _
30 R* and R® are together ~S-CRO=CR")-;
R% is chloro;

R’ is chloro;



'R and R~ are together -S-C(10=CW-; 16 AUG 2006 WD 03/074532 '
PCT/ GB03100877 -26- R6 is chicro; R7 is chloro; Ais phenyl ene; InG iA86 @406 1
or 2; 5 Rl is independently selected fromhal o, cyano, nitro, hydroxy,

met hyI , fluoronmethyl, difluoronethyl, trifluoronethyl, nethoxy, -SMe,
-SOWe, -S2Me and, (when n is 2) nethylenedioxy; R-is hydrogen; R3 is
sel ected from cyanoCl -4al kyl, and C -4al kyl (optionally substituted by 1 or
2 Rs 10 groﬁﬁ%‘?’“”“ﬁ@ is |ndependently sel ect ed from hydr¥E/GCBOASHY| |

2, 2-di i nethyl -1, 3-di oxol an-4-yl; 2,2-,Jinetbyl-1|, 3-di oxan-4-y1,

2. 2-di met hyl - 1, 3- di oxan-5-yl, 1,2, 4- oxgﬁlazolyl 1,3, 4- oxadi azol yl,

tr| azolyl, tet razol yl, im dazol yI pyrrolidinyl, piperidyl, :
tetrahydrofuryIAlSRhéllyl@hydropyranyl tetrahydrothl opyranyl and _

t et rahydr ot hi en%lg ?al koxy, C ” al kanoyl, ¢ 15 4al kyl S(Ob- (wherein b
is 0, 1or 2) 6cycloal kyl S(O) b- (V\/nereln bis 0, 1or 2), arylS(O b7
(wherein b is OR' 1&mdppez;iepﬂhwﬂeetedﬁymlhyJOS(y@)damtI()vﬁyémﬁ}',rmdﬂlyl ﬁu&pm&thﬂr 2),

O N( R~ 011) NHC! - 4al kyl ,
-g((=?\|-(0\/|\l u-oﬁ’él}%uc’%&%%—éﬁ%%j SIB}’@(an RT %/Ireeclég%%’enﬁ ntly 2e| gct ed

f r om hydriogethylehgdlexyxy, phenyl, heterocyclyl, 20 heterocyclyl (C 4allvl),
Cl1- 4al kyl (optlgn h¥ substltut ed by 1 or 2 hydroxy groups) and Q 4al kYl
substituted by 1% A% %ﬁ’y and wherein R and R O together with the
nitrogen to mhlkhss&léb&)dfmﬁ@r@iphaﬁheﬁ)rﬁmmmd%’:to 6- menbered ring sel ected
from pi peridi ne, 4- hydrgéﬁ pi peridi ne, pytrolidine,

3, 4-di hydroxypyrrolidin P? t he di net hyl acetal of 3, 4-

di hydr oxypyrr.oJdi di ne; 25 or phlar maceut i cal | HacceRtabl e salt or in vivo
h>@ry_.ol ysabl e ester thereof.o ther prefa{r cl of conpound is of the:
formula (1) wherein: ~ is a sffhy)pond; i s \CAH/u300R4 and R are
together -S-C(R-=C(R)-; 0

B) ®")

10 whereinyis O or1,tis 0, 1, 2 or 3 and u is 1 or 2; provided that the hydroxy group isnot a
substituent on the ring carbon adjacent to the ring oxygen;

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

A further preferred class of compound ié of the formula (1) wherein;

15 =" is a single bond;
X is CH; _
R* and R° are together -C(R")=C(R%)-S-;
C RSis halo;
~ R’is hydrogen;
20 A is phenylene; |
nis0, 1or?2;
R'is independénﬂy selected from halo, cyano, nitro, hydroxy, fluoromethyl,
diﬂuoromethyl' trifluoromethyl, C;4alkoxy and, (when n is 2) methylenedioxy;
2 is hydrogen;
25 R? is selected from Cj4alkyl (optionally substituted by 1 or 2 hydroxy groups);
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof;
with the proviso that the compound of formula (1) is not |
i. - 2-chloro-5-[N-(1-methyl-2-0x0-1,2,3,4-tetrahydroquinol- 3-yl)carbam0y1]-6H-
thienof2,3-bIpyrrole.



R6 is chloro; IR "is chloro; 16 AUG 2006 WD 03/074532 PCHYC3303100877 -27-
A is phenylene; nis 0, 1 or 2;"Rl is independently sel ected frombhEloc0lb
cyano, nitro, hydroxy, nethyl, fluoronmethyl, difluoronethyl, '
‘trifluoromethyl, nethoxy, -SNb, - SOwe, -SCQNb and, (when U is 2) 5

met hyl enedi oxy; R~ is hydrogen; R~ is selected fromgroups of the fornul ae
B and B': wo(o@bfsss20u OH O (OHyYy "<~u OH 0 (B) (B') d&vadesmin vy is 0 or
1, t is 0, 1, 2 or 3 and uis 1 or 2; provided that the hydroxy group is

not a substituent on the ring carbgg. adjacent to the ring oxygen; or a
pharmaceutical ly acceptable salt or in vivo hydrolysable ester thereof. A
furffier preferred class of conpound is of the fornula (1) wherein; 15is a
single bond;, X is CH R4 and R- are together -C(R7)=C(R6)-S-; R-is halo;
R7 is hy#fusterpreferrai oless of compempti isrné the formula () wherek 20 R1 i s i ndependent |y

sel ected fromihal o, no, nitro, hydroxy, quoronethyI di f |l uor onet hyl ,
trifluoromethyl, 1%ﬁ$%é%%ﬁﬁy and, (when n is 2) methylenedioxy; R2 is

hydr ogen; 25XRBCE§ selected from Cl-40ql (optionally substituted by I or 2

hydr oxy groupg or a pharnaqeutl&ally acceptable salt or in vivo
hydr ol §sabl e ﬁ%?‘ Fhiopdhyr -CRI=CR

R® is halo;

R is hydrogen;

A is phenylene;

nis0,1or2;

10 R! is independently selected from halo, cyano, nitro, hydrdxy, methyl, fluoromethyl, : ( :}
difluoromethy}, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2) |
methylenedioxy;

R? is hydrogen;
R3 is selected from cyanoC;alkyl, and Cy.4alkyl substituted by R® ;
15 R® is independently selected from hydroxy, Cr4alkylS(O)- (whereinbis 0, 1 or 2),

-NHC(O)R’ and -CONR’)R"%);
R® and R" are independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,
heterocyclyl(CQa]kyl), Ci.salkyl (optionally substituted by 1 or 2 hydroxy g;rdups) and C;.
salkyl substituted by Cjalkoxy, and wherein R® and R™° together with the nitrogen to which
20 they are attached form a 4- to 6-membered ring selected from piperidine, 4-hydroxy
. piperidine, pyrrolidine, 3,4-dihydroxypyrrolidine and the dimethylacetal of 3,4- _ L
dihydroxypyrrolidine; o ' - ( J

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

25 Another class of compounds is of the formula (1) wherein

=== is a double bond;
Xis CH;
R? and R? are together -C(R’)_C(R“)-s- or ﬁS-C(R”)—C(R )-
Réis hydrogen or halo;
30 R is hydrogen or halo;
A is phenylene;

nis'O, lor2;



with the proviso that the conpound of formula (1) is not i.

2-chloro-5-[ N-(I-nethyl -2-oxo0-1, 2, 3, 4-t et rahydr oqui nol - 3-yl ) car ba o5 2006H-
thieno[2,3-b]pyrrole. 16 AUG 2006 WD 03/074532 PCT/ GBO8100877 -28- A
further preferred class of conpound is of the formula (1) wherein;

| sasi ngl ebond; Xis CH 5 R' and R are together CV\)--C(R6) S S
hal o; R7 is A is phenylene; nis 0, 1 or

i ndependent | ;I’%g‘;e e%?zed from hal o, cyano, nitro, hydroxy, ;QE(@P 0(?877
fluoronethyl, difluoronmethyl, trifl uc%é)rret hyl, methoxy, -SMe, -SOW,

-S2Me and, (when nis 2) nethyleneditXxy; R-is hydrogen Is selected from

: Cl - 4al kyl d.Cl-4al.k tituted b d tl
culected 1rom Hdf BgsenRty et Bl ooy meph FRGFRARIN - 1) mo
and - C( O NyflubtotdethyRRifaoidmBRh{, ﬁétﬁoﬁyﬂ@/&emm 190.BRelagd, ((@BeaforioP) hydr ogen,

hydr oxy, phe eterocyclyl, heterocyclyl (Cl -4alkyl), C-4alkyl
(optional F%{?g‘?i‘]‘{"ﬁt ed by 1 or 2 hydroxy groups) and G - 4allql

substituted by ®ljsAwkdeexy, and wherein R9 and RI10 toget her W|th t he
ni trogen to which 20 they are attached forma 4- to 6-nenbered |ing
sel ect ed3f rom p]f‘déﬁqkiﬂeﬁér°m4’yﬁ&9§r@%9’l and Greplid i(eRsionglly sykstituted § 1 orik
3, 4-di hydr gxypysrol i dine and the di methyl acetal of 3,4-

-di hydroxypyrrohcpne or a pharmaceuti cal lé acceptable salt or in vivo
hydr ol ysabl e esR @ ingependeaily seleptsd fipm brrspxye Cmsylopikyh sharoh B dimashybi 3 he

f %E g?ﬂ) a CE g{hlggea%@w T2 lihed ﬁPﬁr’QﬂoﬁanQPRgd‘z’Z-dJ%edl}yg 1?}%;91@5@ f34are toget her
oxadiazolyl, 1 3_4'-ox azolyl triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, plpcndyl
C 10 tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, Ci4alkoxy,
' Ci.4alkanoyl, Ci.4alkylS(O)y- (wherein bis 0, 1 or 2), CsscycloalkylS(O),- (whereinbis 0, 1
or 2), arylS(O)y- (whereinbis 0, 1 or 2}, heterocyclylS(O)y~ (whereinbis 0,1 0r2), -
C(ONR’)R'), -COCR? , -C(O)NHSO,Me, -C(=N-OH)NH; , -C(=N-OH)NHC,alkyl,
-C(=N-OH)N(Cysalkyl), -N(OH)CHO, -COCOOR?, -NHC(O)R®, R*)R'")NSO>-,
15 -COCH,OR" and -NHSO,R’;

R® and R'° are independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,
heterocyclyl(Cy.4alkyl), Cy4alkyl (optionally substituted by 1 or 2 hydroxy groups) and C;.
4alkyl substituted by Cyalkoxy and wherein R® and R'® can together with the nitrogen to

* which they are attached form 4- to 6-membered ring where the ring is optionally substituted
20 on carbon by 1 or 2 substituents selected from hydroxy or carboxy, or the ring may be
optionally substituted on two adjacent carbons by ~O-CH,-O- to form a cyclic acetal whcreiﬁ |
C _ one or both of the hydrogens of the ~O-CHj;-O- group may be replaced by a methyl;
R is selected from hydrogen, Cy4alkyl and hydroxyCyalkyl;
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
25
A further class of compound is of formula (1) wherein:
=== is a single bond;
XisCH,
R* and R’ are together —C(R")=C(R%)-S- or -S-CR)=CR%)-;
30 R® is hydrogen or halo;
R’ is hydrogen or hydrogen;
A is heteroarylene;



30 R7 is hydrogen or halo; A is phenylene; nis 0, 1 or 2; 16 AUG 2006 WO
03/ 074532 PCTI GB03/00877 -29- Rl is independently sel ected frorq Iﬁ\l ([))

cyano, nitro, hydroxy, nethyl, fluoronmethyl, difluoronethyl, UG2006
trifluoronethyl, nethoxy, -SMe, -SOwe, -SQ2Me and, (when n is 2)

met hyl enedi oxy; R~ is hydrogen; 5 le is selected fromcyanoC -4al kyl, and
Cl-4al kyl (optionally substituted by I or 2 R8 groups); R~ is '

i ndependeWons/oidg ect ed from hydroxy, C3.7cycl oal kyl, &55()3/00877

2, 2-di net hyl -1, 3- di oxol an-4-yl; 2,2-dinethyl -1, 3-di oxan-4-yl; :

2, 2-di methyl - 1, 3- di oxan-5-yl, 1, 2, 2% oxadi azol yl, 1,3, 4- oxadi azol yl ,
“triazolyl, tetrazolyl, imdazolyl, pyrrolidinyl, piperidyl, 10

t et r ahydr of af’rlflp’,l‘fr@érahydropyranyl , tetrahydrothi opyranyl and

t et r ahydr ot /g iidpendohiyAdleloidom hidh, cfaokAROydrofd, rdlKiboR:Edy, (wherein b
is 0, 1 or 2), C3-6CYdQGal kyl S(O) br - wherein bis 0, 1 or 2), arylS(Ob-
(wher ei fiflBororethyl, triflgeromsthylaateqxg ey SOMS) tS0:Mpmed évienp 82 0, 1 or 2), -
C(O NUe)%%mdio OR?, - C(O) NHSO2Me, - C(=N-013) NH2, - C(=N-OH) NHCI . 4algl ,
~C(=N-OR)N(Cl-4aflqgl),, -N(O1)CHO -COCOOR9, -NHC(OR?, (R)(R ONs02-, 15
- COCHS, OR' aRidshydr@e®1e; R? and R10 are independently sel ected from

hydr ogen, hyghr.oxy etLgr; yh% %’ . 4 ), Cl _ 4al kyl
(optional | yylgdggs(e}/ﬁcFEB gﬁxék?o@"%%&g&ﬁﬁd#o ¢ ﬁéﬁ%@}‘“’g{ﬁ%{%@ ! ﬁ%%yl -
subst i t gtoeps) by Cl - 4al koxy and wherein RO and R10 can together with the
nitrogen to Lahi ch the tached farm 4- 6- ered ring where the
ring i s opt i%ﬁsallnﬁ?e%&l}ﬁ t_sl'3 ecﬁ?‘g%orﬁgyag?\xyt ?TB%cﬁoa@fﬁhegﬁgggﬁb%ﬁ ;l’gént s selected
f r om hy diomotyn-byl; Cza-dioeiyl-108-dibke-4-yin g, 2ndryethy-1,3cdiviansall | 2,4ubst i t ut ed on two
adj acgnt _ car han y -0- tq for .cyclic acetal .wherein one or both
of ¢ HY R et Raeytds Bl rAlSPobE roERi L ARRISL ety . R Ls.
Sﬁl ect ed;u%m;dfﬁﬁ:&yﬁfe&@@ﬂmpﬁnyﬂaddriww@yww mﬁyté&ahﬁ&btkiiéhsiﬂ, @lyalkoxy, ) f
pharmaceutical ly, a e salt.or.in vivo r sabl e ester ereof.” 25
A furth 4’@?&8@@’ %ﬁﬁgﬁ%&lﬁ h"’lr%m%fsd’éf’ﬁ%?t 3~fl£glaﬂi¥gﬁé]bh.“’h°@mbﬁsg?g single
bond;  or2), arylS(O)y- (wherein bis 0, 1 or 2), heterocyclylS(O)y- (wherein bis 0, 1 or 2), -
CONR")R'), -COOR’, -C(Q)NHSO;Me, -C(=N-OH)NH; , -C(=N-OH)NHC1.«alkyl,
15. -C(=N-OH)N(C}.42lkyl), N(OH)CHO, -COCOOR?’, -NHC(O)R?, RH(RHNSO;-,
-COCH,OR" and -NHSO;R’; '

R’ and R'® are independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,
heterocyclyl(C;.4alkyl), Ci4alkyl (optionally substituted by 1 or 2 hydroxy groups) and C;.
salkyl substituted by Cy.4alkoxy and wherein R® and R1° can together with the nitrogcn to

20 which they are attached form 4- to 6-membered ring where the ring is optionally substituted

on carbon by 1 or 2 substituents selected from hydroxy or cai'boxy, or the ring may be

L

‘optionally substituted on two adjacent carbons by ~O-CHz-O- to form a cyclic acetal wherein R (
one or both of the hydrogens of the ;O-CHZ—O— group may be replaced by a methyl;
R is selected from hydrogen, Ci4alkyl, hydroxyCy.salkyl;
25 or a pharmaceutically acceptable salt or in vive hydrolysable ester thereof.

Yet another preferred class of compound is of the formula (1) wherein;

—

is a single bond;
XisN;

30 R* and R? are together ~C(RT)=C(R®)-S-;
R® is halo; |
R’ is hydrogen;



Xis .CH; R4 and R~ are tdgéther -W=Cae) - S or -S-C(R7)=CO-; 30 R6 is

hydrogen or halo; R7 is hydrogen or hydrogen; - Ais heteroaryl eng; &@’e@m _
2006 WD 03/074532 PCT/ (B03100877 -30- nis 6, 1 or 2; RLis ind ;ﬁe y

sel ected from hal o, cyano, nitro, hydroxy, nethyl, fluoronethyl,

di fl uoronethyl, trifluoronethyl, nethoxy, -SMe, -SOWe, -SO2Me and, (when n
is 2) nmethylenedioxy; 5 R2 is hydrogen; R3 is selected from

cyanoCl . 4al k WQ 03@m3$32Cl - 4al kyl (optionally substituted bypdr/onesBes 8

groups) R8 is independently selected from hydroxy, C3.7cycloal kyl, phenyl,
2, 2-di net hyl -1, 3- di oxol an-4-yl; 2,2-dwet hyl -1, 3-di oxan-4-yl;

2,2-dinmethyl -1, 3-di oxan-5-yl, 1,2,4 10 oxadiazolyl 1,3, 4- oxadlazolyl
triazolyl, tet r@isq;lhydylenem dazol yl, pyrrolidinyl, pi peridyl ,

“tetrahydr of uryl,. tet rai hydr opyr anyI tetrahydr ot hi opyr anyl and

t et rahydr ot hi erﬁ/’F 4al koxy, Cl " 4al kanoyl , .4al kyl S(O b, (wherein b is

0, 1 or 2 C3- Yﬁh hd@ S, O b-
(wherein L is Oﬁqsl 0%2) Mﬂyk?{g%t?%ggﬂgﬁgisg{ﬁomh vl\}%g?}g rI{QEh yﬁhmé%ﬁ%yg )2) -

c:( 0 N O) ( Réyfucromeshyt, triflieprptudan 2Me apds (PemmECD4ak] , 15
C( =N- OH)sNefetnyiadato¥y,) 2. - N( OMCHO COCOCR’P -NHC(O)R’P (R9)(R'O)NSOZ-,
- COCH20R" and - NHSO R9 RO and R10 are independently selected from
hydr ogen, hydrtﬁ(yShlﬁ‘Fﬂgﬁl}sl het erocycl yl, - heterocyclyl (C -4aBqgl), Cl-4alkyl

(optional |y subst tuuted B cJarBE é]}glygfd@(x a)au %s@mdﬁ@i bR

substituted by Cl.4al koxy ah 0 can together wth the
~nitrogen t B iwhi ch they are attached form4 to 6-nmenbered ring where the

ring i s optiongjs; ymﬁ%@é&h@&%@ﬁedﬂ& -;Xyci]oaﬁcs'léﬁhe?l bﬁ d%ﬁéﬂmf 3sel ected

f ffom hydr oxy or car errn ysu triudted on two
adj-acent10c diokalams4-ly Zzadl@bthﬂ-mdmmnf‘bﬂrﬁlé duy&tﬂi}ﬂd Sadietand5-yMigk%i n  one or both

el ect ed 1 PURENr bya ol igatt BhBoBE uhesL ERRGRG T Rl gt 1! R T 1S
phar maceut tetraliykdsofiaxgiceipihablopyramgl, teh:ahydror&uagymylhgmlrtﬂtay}shdnhlenye shealkdxiper e of
Cysalkanoyi, Cy4alkylS(O)y- (wherein bis 0; 1 or 2), Ca.ecycloalkylS(O)y- (whereinbis 0, 1
or 2), arylS(O»~ (whereinbis 0, 1 or 2), heterocyelyls (O}~ (whereinbis0,1or2), -
15 CONR)HR!Y, -COOR? , -C{O)NHSO:Me, -C(=N-OH)NH; , -C(=N-OH)NHC.4alkyl,
-C(=N-OH)N(C;.4alkyl), ,-N(OH)CHO, -COCOOR’, -NHC(O)R®, (R*)(R'*)NSOx-,
-COCH,OR" and -NHSO,R’;
R’ and R'® are independently selected from hydrogen, hydroxy,- phenyl, hetefocyclyl,
heterocyclyl(Ci4alkyl), Ci4alkyl (optionally substituted by 1 or 2 hydroxy groups) and C;.
20 salkyl substituted by Ci.salkoxy and wherein R® and R' can together with the nitrogen to
, C . . which they are attached form 4- to 6-membered ring where the ring is optionally subshtuted
on carbon by 1 or 2 substituents selected from hydroxy or carboxy, or the ring may be
optionally substituted on two adjacent carbons by —O-CHz-O- to form a cyclic acetal wherein
one ot both of the hydrogens of the ~0-CH,-0O- group may be replaced by a methyl;
25 - R is selected from hydrogen, C; salkyl and hydroxyC 4alkyl;

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

Another preferred class of compounds is of formula (1) wherein: -
_ = is asingle bond;
30 XisN;
- R*and R® are together ~-CR")=CR®)-S-;

RS is chloro;



Yet another preferred class of conpound is of the fornmula (1) wherein; -~
is a single bond; XisN, 30 R4 and e are together -C(R7)--C(R6)-S-: R6|s
hal o; R7 is hydrogen; 16 AUG 2006 WO 03/ 074532 PCUGB03/ 00877 - B-AUA S
phenylene; nis 0, 1 or 2; Rl is independently selected from hal o, cyano,
nitro, bydroxy, nmedby], flucromethyl, difluoronethyl, trifluoronethyl,

nmet hoxy, -SMe, -SOwe, -S2Me and, (when n is 2) 5 nethylenedioxy; R2is

hydr ogen; wigsjoasgel ected from cyanoC, - 4al kyl, and Cl - é@d/dntbodsept i onal |y
substituted by I or 2 R8 groups); Rs is independently selected from

hydroxy, C3-7cycloal kyl, phenyl, 2,-2dinmethyl-1,3- 10 di oxol an-4-yl;
- 2,2-di met hyl -1, 3-di oxan-4-yl ; 2,2-dinethyl -1, 3-di oxan-5-yl, 1,2, 4-
- oxadi azol yl , R'ixsay:&ogaxadi azolyl, triazolyl, tetrazolyl, imdazolyl,

pyrrolidi nyI eridyl tetrahydroftiryl, tetrahydropyranyl,
t et r ahydr ot hf*d g‘;@%";"lﬁ and t et rahydrot hi CnY], Cl-4al koxy, Cl4al kanOvl,
Cl - 4aRHV S(O)lec(m/epgeln bis 0, 1 or 2), C3-6CYC QCal kyl S(O b- (wherein b is
0, 1 or 2), (O)v (wherein b is 0, 1 or 2), heterocycIyIS(O)b-
metinl. SRk,

(wherein b i &'y mdfpeeﬁenéy selected fromchpiqvgape. pitro,
8l ki) 2, - N OVCHO,

N- NEih - _
g(OCOCflggad,iﬂL?oNH gR’? ge)( )NSfé)lg)}gy()gN-I€> Séi&gl\g%d GEl\?l-\/DZP 9; R9 and R10 are

|ndepend’éq151!341‘3§a @Wect ed from hydrogen, hydroxy, phenyl, heterocyclyl,

bet erocycl yl g€ %%]gééh) Cl4dal kyl (optionally substituted by I or 2 hydr oxy
groups) and ;L 4al | cyl substituted by Cl4al koxy and wher e| n RO and O
can toget herRNStSﬁethdéromqymmﬁﬁlkybaanﬂw pticanlly substisuteddnt lfeo2R*4- to

6- nenbergtg: ing where the ring is optionally substituted on carbon by 1 or
2 substi ug ts selected from hydroxy or carboxy, or the ring may be
opti ol |y sBbistiadepmdabtlp seleciud frmd; fydeny, pbenyb 8sfibgthyld, akexoba4-g; forma ()

cyclic ach{isﬂalc gf‘gﬁfoﬁan{ﬂyg%rmﬁ%ﬁ 1A b DG sY A PRGMa0h i3 20 CH2- 0- group

may be rép
-oxadiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, tetrahydrofuryl,

tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, Ciqalkoxy, C1_4a1kandy1, Ci-
alkylS(O)y- (wherein bis 0, 1 or 2), Cs.ccycloalkylS(O)y- (wherein bis 0, 1 or 2), arylS(O)-

15 (wherein b is 0, 1 or 2), heterocyclylS(O)y- (whereinbis 0, 1 or 2), -C(O)N(Rg)_(Rm),
-COOR’ , -C(O)NHSO,;Me, -C(=N-OH)NH; , -C(=N—O}I)NIIC1.4alkyl, -C(=N-
OH)N(C;.4alkyl), and -NHSO,R?;

R? and R are independently selected from hydrogen, hydroxy, phenyl, heterocyclyl

heterocyclyl(C;.4alkyl), Cy4alkyl (optionally substituted by 1 or 2 hydroxy groups) and C;.

20 salkyl substituted by C4alkoxy and wherein R? and R'® can together with the nitrogen to
which they are attached form 4- to 6-membered nng where the nng is 0pt10na11y substltuted
on carbon by lor2 substltuents selected from hydxoxy or carboxy 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 hydro gens 6f the —O-CHj-O- group may be replaced by a methyl;

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

Another preferréd class of compound is of the formula (1} wherein: -
=== is asingle bond;
XisN;
30 R* and R® are together —S-C(R®)=C(R")-;
R® is hydrogen or halo; '
R’ is hydrogen or halo;



-OH)N(ci-4a|kY|)2

25 R 1 is selected fromhydrogen, Cil-4alkyl and hydroxyd -4al kyl; or a
phar maceutically acceptable salt or in vivo hydrol ysable ester thqrgeggﬁ 290?
Anot her preferred class of conpounds is of formula (1) wherein: is a single
bond; 30 Xis N, R~ and R are together -CWN--CQe)-S-; R6 is chloro; 16
AUG 2006 WO 03/ 074532 PCT/ GB03/ 00877 -32- R7 is hydrogen; A is phenyl ene;

- nis 0, 1 or i ndependently sel ected from hal o, §¥ano,‘ nitro,

hydr oxy, nethyl, fTuoromat hyl, 5 difluoromethyl; trifluSFBREERHY7 et hoxy,
- SMe, -SOwe, -S02Me and, (when nis 2)_ . nethyl enedl oxy; R~ is hydrogen; R3
s sel ected from cyanoCI -40VI, and C1%al kyl (optionally substituted by I
or group %Z g8 is i ndependent |y selected from hydroxy, phenyl,

2, 2- d| rretl |yl - §PB? Tg%8% an- 4- yI 2, 2-di net hyl - 1, 3- di oxan4-yl ;

2, 2-di net hyl - 1 n3sdiiwsan- 5-yl, 1, 2, 4-oxadi azol yl, 1,3, 4- oxadi azolyl,

trlazolyl tetrg zolg |mdazoB¥ gyrrolldlnyl pi peri Iz tetrahydroftyl
t et r ahydr opyr aky i ingepppdspilicrelssted 5oy %lwwan&rfat%séwramme@ il ethyb1 - 4al koxy,

Cl4al kanOY&ﬂué%melﬂ%ll tiythoRbSVeRy, ﬂlé@ﬁtﬁ'(f/e-SMeb SbMe 0.s0hMR "y dzgvhennts 2)
C3- 6CYC Cal k (wherei'n i1s°0, , aryl S(O b~ 15 (whereln bis

0, 1 or Q)me ﬂt@ﬁl@éyclylsm)b (V\/nereln b |s 0, 1 or 2) -C(ONW (R O,
COOR9, -C(O gﬂ;@r gﬁﬁ( N-OVNHZ - C(=N- OR) NHC1- 4al kyl, -C(=N
a S02 e and R10 are |ndependently sel ect ed from
hydr ogen, hydr &ys sejshied §rpm CMD@MMCWI Crualkyd (cptiomly bupst{t@ed Wal ¢y B
Cl - 4al kyI 'R;Sj onal ly substituted by 1 or 2 hydroxy groups) and Cl1. 20
4al kyl substi tut ed by C -4al koxy and wherein R9 and R10 can together with
t nitrogen t ®*isinddpendantly seleetedirara byvzaicyf milemlAZ-Z-dxmeﬁxyhhmx@dl 4-vlng wher e

(1% o) oot SRR NS i LSRR, Dol SR TS
on two adj m@azomanmm tdixpzoldl; 1@&@2615(1 pymrohdmyh pzpmdgl tetrata{dnaﬁmjlrl wher ei n :
tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, Cj4alkoxy, Ci.4alkanoyl, Cq.
4alkylS(O)y~ (wherein bis 0, 1 or 2), Cs.¢cycloalkylS(O)y~ (wherein bis 0, 1 or 2), arylS(O)y-
(wherein bis 0, 1 or 2), heterocyclylS(O)y- (wherein bis 0, 1 or 2), -CONRIR),
15 -COOR?, -C(O)NHSO,Me, -C(=N-OH)NH; , -C(=N-OH)NHC 4alkyl, -C(=N-
OH)N(C;.4alkyl), and -NHSO;R®;

R? and R' are independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,
heterocyclyl(C)4alkyl), Cy4alkyl (optionally substituted by 1 or 2 hydroxy groups) and Ci.
salkyl substituted by C; 4alkoxy and wherein R? and R can together with the nitrogen to

20 which they are attached form 4- to 6-membered ring where the ring is optionally substituted
C : on carbon by 1 or 2 substituents selected from hydroxy or carboxy or the ring may be )
optionally substitated on two ad_;acent carbons by —O-CHZ-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;
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
25
A further preferred class of compound is of the formula (1) wherein;
=7 is a single bond;
XisN; .
~ R*and R® are together —.C(R7)=C(R5)-S~;
30 R% is halo;
R’ is hydrogen;
A is phenylene;



one or both of the hydrogens of the -0-CH2-0- group may be replaced by a
25 or a pharmaceutically acceptable salt or in vivo hydrol
hereof, Another preferred class of conpound is of the f Or

et hyl ;
ester t
wher ei n
-S- CCO

2006 WO & OAHsR2 PCT/ GBB03100877 -33- A is phenyl enepcrice®iostys 1 or
pendently sel ected from hal o, cyano, nitro, hydroxy, nethyl,

is inde

. ~-- isasinglebond; X sN 30 R~-and R are together
=C(R7)-; R6 is hydrogen or halo; R7 is hydrogen or hal o;

fluoromet hyl, difluoror, aethyl, trasfluoronethyl, nethoxY, -SMe,

- SO2\ve
fromcy
gr oups)

2, 2- di met hy R fis indegersienlyspledted from hajey cyang,

anoClyidlikyb;, and Cl-4alLkyl (optionally substituted by |

; 0 ig independently sel ected from hydroxy, phenyl,
Wéﬁi%% methylgflaoxemetily |

sabl

Ve 100

e

)

16 AUG

2-,

- SOWe,
and, (when n is 2) 5 nethylenedioxy; R2 is hydrogen; R3 is selected

or

2 R8

¥ izégi)r??]%ﬁ&hﬁ? 'ﬁféﬂ?tﬁqlﬁﬁemo@% 1o 080 AZOUME ancl (et éﬁsﬁdi azol yl ,

tetrazo azo

, pyrro inyl, prperi

t et r al t pathyénedipky; t et r ahydr opyranyl, teb: ahydrot hi opyranyl and

t et ahyd
0, 1 gr

2)

(wherei n b iR ieledtedfro C,.4dliof Gptmylly subSin®dby I wttdryddony groigs);0, 1 or 2),
-C(ON R - - NHSQ2 - (=N H2,
- g(( :?\I- al%ﬂ@%ﬁ%%ﬁ%%ﬁﬁ (v O%Xgﬁy ﬁbg’(egtﬁr - 02R9; k9 and R10 are

dently sel ected from hydrogen, hydroxy, phenyl, heterocyclyl,

“i ndepen
het er ac
hydr oxy

6- menbe
2 subst
optionally
cyclic

15

20

25

30

or

2

R1

r ot higr - 4a&0XY, Cl - 4al kanOYl, Cl- 4al kYl S(Ob- (wherein b is
%M%’g‘f%“oal kyl S(O b- (wherein bis 0, 1 or 2), arylS(O) b-

| vl (Cl-4a I Cl-4al.kyl. (optional .Substituted by I
X&Pﬁﬁ fegﬁ‘#i%f z)f CEE’IPRV’I%I%%B@@%H’P%@?% " 4al koxy and wherein R9 and
R10 c@n togetder yiihhe pdp@; Ni trogen to 20 which they are attached form4
red rin%gmhere thering i's optionally substituted on carbon by I

ituent®

acet
RS is halo;

R’ is hydrogen;

A is phenylene;

nis0, 1or2; -

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

R? is hydrogen;

R iis selected from cyanoCi.salkyl, and Cialkyl substituted by RE;

R%is independently selected from hydroxy;'Ci';zalkyiS(C);)b=. (whereinbis 0, 10r2),

-NHC(O)R’ and -C(O)NR*)R'®;

R?andR'® are independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,
heterocyclyl(CMa]kyl), Ci4alky! (optionally substituted By lor2 hydroxy groups) and C;.
qalkyl substituted by Cyalkoxy, and wherein R® and R1® tdgether with the nitrogen to which
they are attached form a 4- to 6-membered ring selected from piperidine, 4-hydroxy -
piperidine, pyrrolidine, 3,4—dihydroxypyn‘olidine and the dimethylacetal of 3,4 )
dihydroxypymolidine;

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

Another class of compounds is of the formula (1) wherein

,

el ected from hydroxy or carboxy or the ring may be

zrga%%:%%ﬁgmgg_kﬂgygﬂkgggpt carbons by -0-CH2-0- to forﬁ1a

(b0

oF



one or both of the hydrogens of the -0-CHz-0- group may be replaced by a
nmet hyl ; or a pharmaceutically acceptable salt or in vivo hydrol 'yrsTﬁBI % ? er
thereof. 25 A further preferred class of conpound is of the for ae@ @fﬁ _
wherein; - is a single bond-, * is N, * 4 and R are together

-CW=C(R)-S-; 30 R6is halo; * 7 is hydrogen; * is phenylene;, - --------

--- 16 AUG 29063, 03/ 074532 PCT/ GB03/ 00877 -34- nis 0O, 1 or 2;

i ndependent |y sel'acted from hal o, cyano, nitro, hydroxy, HE{GRH00877
fluoronethyl, difluoronethyl, trifluogomethyl, nmethoxy, -SMe, -SOW,
-S2Me and, (when n is 2) nethylenedioxy; 5 R2 is hydrogen; R 3 is
sel ected from CL_4al kyl (optionally substituted by | or 2 hydroxy groups);

or a pharnaceuticaligd @bl e salt or in vivo hydrol ysable ester
thereof-, A furgheg preferred class of conpound is of the formula (1)
wherein; 10 i'sasinglebond; Xis N R' and R-_are together -CQOe)--CW-S-;
R6 is hal 0; R7 ReanHydamdpgether RDCR phonyS-6RI=CRs 0, 1 or 2, R is

} Pﬂgfggfﬂt ly sgé 1??{5@0%35 quﬁlohal 0, cyano, nitro, hydroxy, nethyl,
yl, | oronethyf, trifluoronethyl, nethoxy, -SMe, -SOw,
-S2Me add, (whRfis hydrage)r halvet hyl enedi oxy; 20 R2 is hydrogen;
A is phenylene;
nis0,1or2;
R! is independently selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO;Me and, (when n is 2)
C "~ 10 methylenedioxy; ' )
R?is hydrogen;
R? is selected from Cy4alkyl (optionally substituted by 1 or 2 R? groups);
R%is independently selected from hydroxy, Cseycloalkyl, phenyl, 2,2-dimethyl-1,3-
dioxolan-4-yl; 2,2-dimethyl-1,3-dioxan-4-yl; 2,2-dimethyl-1,3-dioxan-3-y1, 1,2.4-
15 oxadiazolyl, 1,3,4-oxadiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, C;.4alkoxy,
Ci4alkanoyl, C14alkylS(OQ),- (wherein bis 0, 1 or 2), Cs¢cycloalkylS(Q),- (wherein bis G, 1
or 2), arylS(O)y- (wherein b is 0, 1 or 2), heterocyclylS(O)p- (whereinbis 0, lor2), -
CONRHRY, -COOR?® , -C(0)NHSO,Me, -C(=N-OH)NH; , -C(=N-OH)NHC_alkyl,
20 -C(=N-OH)N(C;alkyl), -N(OH)CHO, -COCOOR®, -NHC(O)R®, R*)R')NSO3-;
C | . -COCH,OR" and —m_z{sozkg; | | - ,

' R and R"® are independently selected from hydrogen, hydroxy, pheény), heterocyclyl,
beterocyclyl(Ci.4alkyl), Cr.salkyl (optionally substituted by 1 or 2 hydroxy groups) and Cy.
salkyl substituted by Cr.4alkoxy and wherein R’ and R? can together with the nitrogen to

25 which they are attached form 4- to 6-membered ring where the ring is optionally substituted
on carbon by 1 or 2 substituents selected from hydroxy or carboxy, 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-CHa-O- group may be replaced by a methyl; -

R" is selected from hydrogen, Cy.4alkyl and hydroxyCi.salkyl;
30 or a pharmaceutically acceptable salt or ir vivo hydrolysable ester thereof.



R~ is selected fromcyanoC, -4al kyl, and Cl. 4al kyl substituted by Rs R8 i.s
i ndependently sel ected from hydroxy -C - 4al kyl S(O) b~ (wherein b ifsp @us ooer
2), -NHC(OR9 and -C(ONR)(RO; R? and R O are independently sel ected
from hydrogen, hydroxy, phenyl, heterocyclyl, 25 haterocyclyl (G -4alkyl),
Cl-4al kyl (optionally substituted by 1 or 2 hydroxy gr oups) and g - 4dafl Vi
subst i t ut ewlp w743k 4al koxy; and wherein RO and R10 togg%/%o the

nitrogen to which they are attached forma 4- to 6-ne
from pi peridi ne, 4-hydroxy . piperi gjﬁne pyrrolidine,

3; 4-di hydr oxypyrrolidine, and the met hyl acetal of 3, 4-
“di hydro . Jcally acceptable
bydr ol yéa gf (gééfg#&%? e&?&ffgrﬁl%ﬁatg #1551

(1) wherein 157 Atkxig@9Bond\O 03/ 074532 PCT/ GB03/ 00877 is a

is N, R and R- are together -W=C(R6)-S- or -S-C(R7)=CCe)-

ere

salt or inv

doubl e bond;
R6 is

hydr ogen or X8™:; 5 R7 is hydr ogen or haI o; A is phenylene; ais 0, 1

2; Rl is indgpgngest ttehigleal’edkHam, ﬁ?@l@ nitro, hydroxy,

fI uor-onet hyI di fluoronet hYl | tri 1 uor or ae met hoxy,:

- SC2ME and, Rhinsrosen erbglo; 0 net hyl enedi oxy; R~ is hydrogen;

from CI-409]R7(1%;& Deddvassgstituted by | or 2 R8 groups);
O%t e(flh%éro%a

i ndependently sel e

2, 2-di et hyl ; 1}031-@ pxan-5-yl, 1,2,4 15 oxadi azolyl, 1,3, 4-

- SMve, - SOwe,
R 3i S sele
Rs is

. hydr oxy, C3~7cycl oal kyl, phenyl,
2, 2- di met hyl|A B hgterogiiylenes| an- 4-yl ; 2, 2-di net hyl -1, 3- di oxan- 4-

yl;
oxadi azol yl ,

trlazolyl tetrazolyl |ra|dazolyl pyrrolidinyl, plperldyl
t et rahydr OF (B'M md@emdezlﬂvfﬁdle@&/ﬁrm lﬂlp, cwmorraha(dawdmm Myhﬂudroraﬂhbd

0, 1 al@%@%%%&&%é%@@%ﬂ%%@ SRS Ko Buh s

b- (wherein
aryl S(O) b-

(Wnerel methyleseddxy;1l or het erocyclyl S(O b, (wherein b is 0, 1 or 2),
CONW(R), C(O)NHSOZIVE - C(=N- OMNH2, - C(=N-OR) NHCI - 4dkyl ,
SR

- O(=N- OH) N(
R? is selected from CMalkyl (optionally substituted by 1 or 2 R? groups);

-N(Q'1) CHO, - COCOR, - NHO( 9 R?, W (R Q NSQr,

-~ Rlis independently selected from hydroxy, Cs;cycloalkyl, phenyl, 2,2-dimethyl-1,3-

15 dioxolan-4-yl; 2,2-dimethyi-1,3-dioxan-4-yl; 2,2-dimethyl-1,3-dioxan-5-yl, 1,2,4-

oxadiazolyl, 1,3,4-oxadiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, pipedidyl, -
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyrahyi and tetrahydrothienyl, C;4alkoxy,
Ci4alkanoyl, Cy4alkylS(O)- (wherein bis 0, 1 or 2), Cs.scycloalkylS(O)p- (whereinbis 0, 1
or 2), arylS(Q)y- (wherein b is 0, 1 or 2), heterocyclylS(O),- (whereinbis 0, 1 or 2), - »

20 CONR)R'), -COOR’, -C(O)NHSO;Me, -C(=N-OH)NH , -C(=N-OH)NHC; salkyl,

. -C(=N-OH)N(Cy4alkyl), -N(OH)CHO, -COCOORS' -NHC(O)R" (R”)(R“’)Nsoz-

-COCH,OR" and -NHSO,R’;

R? and R are independently selected from hydrogcn, hydroxy, phenyl, heterocyelyl,
heterocyclyl(Ci.salkyl), Ci4alkyl (optionally substituted by 1 or 2 hydroxy groups) and C;.
.25 alkyl substituted by Cy.4alkoxy and wherein R® and R can together with the nitrogen to

‘which they are attached form 4- to 6-membered ring where the ting is optionally substituted

on carbon by 1 or 2 substituents selected from hydroxy or carboxy, or the ring may be

optionally substituted on two adjacent carbons by ~0-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;

30 R' is selected from hydrogen, Cj4alkyl and hydroxyC; 4alkyl;

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

ring sel ected

ivo

ss of conpounds is of the formla

X

or

met hyl ,

cted

g s

20

-



COCH20R' and - NHSO02R9; R and R10 are independently selected -from
hydrogen, hydroxy, phenyl, heterocydlyl, heterOYdYl (G 4alkYl),1 @'AU@aihdﬁyl
(optionally substituted by I or 2 hydroxy groups) and Cl. 4al kYl
- substituted by Cl4al koxy and wherein RO arid RLO can together with the
‘nitrogen to 25 which they are attached form4- to 6-nenbered. ring where
the ring is gptionally substituted on carbon by | or 2 substituents
.~ selected froMAH 6% or carboxy, or the ring may be opPFEREH0)877
substituted on two adj acent carbons by -0-CH2-0- to forma cyclic acetal
~ wherein one or both of the hydrogens “ the -0- CH O group may be repl aced
by a nethyl; R'_is selected from hydrogen, C -4al kyl and hydroxyCl. 4al kyl ;
30 or a phar macBargtess pipgct ot the Frvamiog. %Bi?,?ﬂqulﬂF%PfWPWBO‘WQéFr@F“Pé'%F@Pé(é)st er
‘thereof. 1634kl 2006 WO 03/ 074532 PCT/ GB03/ 00877 -36- A further class of
compound is of formula (1) wherein: is a single bond-, Xis N, e and R
are toget her -CW=GWsiBglebond: S-C(R7)---C(R )-; 5 R6 is hydrogen or hal o;
R7 is hydrogens)gr 'drogen; A is heteroarylene; nis 0, 1 or 2; RLis
i ndependent |y s&f*¢¢ted from hal o, cyano, nitro, hydroxy, methyl,
fluoronetshyl , RQndRf hdesgemetioR)=C®FEd-por omet hyl , net hoxy, -SMe, - SOW,
-S2Me and, ( .S 2) Tnethyl enedioxy, R~ is hydrogen; R3 is selected
from Cl - 4al kyl i%d?)&l?)nally substituted by I or 2 Rs groups); R-is
‘i ndependent |y s@lier efi:r om hydr oxy, C3-7cycloal kyl, phenyl,
2,2-dinmethyl-1,3- 15 di oxol an4-yl; 2,2-dinethyl -1, 3-di oxan-4-yl;
2, 2-dii net hyl - 1> $P9ee8%-5-yI . 1, 2, 4- oxadi azolyl, 1,3, 4-oxadi azol yl ,
triazolyl, tetrpgolys, imdazolyl, pyrrolidinyl, piperidyl,
te(t:r_ahydrofuryl‘1'_t_etrah drop?/ran |, tetrahydrothiopyranyl and
t et r ahydPoduen i is flepgngderidysplectedfromaydeagsaialo, eyanc nitip) ¥ flugreeetyl b is 0,
1 or 2).  Cairfistbanl o Soikily, CYARGIAD 1S 0 1 or 2), aryl S(Q)b-
(wherein b_is 0, 1 or 2), heterocyclyl S(O b~ (wherein b is 0, 1 or 2), 20
C(O)N(R!)(R"I)S,Ofﬂ?m}ﬂ,a "OF §'NHS02Me, - C(=N- OWNH2, - C(=N-01- 1) NHCI - 4al kyl ,

0
O
Tﬁ(o H), . _
-~ © (A" ‘CH,CH(OH)(CH,).COH (A”)
whereinx is O or 1,ris 0, 1,2 or 3 and s is 1 or 2; provided that the hydroxy group is not a
15 substituent on the ring carbon adjacent to the ring oxygen;
‘ R%is hydrogen;
R? is selected from Cy.4alkyl (optionally substituted by 1 or 2 hydroxy groups provided
' C ' that when there are 2 hydroxy groups they are no;__subsjituénts on the same carbon}, cyanoCy. -
* salkyl, and Cy.4alkyl [substituted by 1 or 2 R® groups (provided that when there are 2 R®
20 groups they are not substituents on the same carbon)]; '

{R®is independently selected from hydroxy, heterocyclyl, Cy 4alkanoyl, C;4alkoxy, Ci.
salkanesulfinyl, Cy_salkanesulfonyl, -COCOOR®, (R*)R'ONCO-, -COCH,0RY, (RRON-,
~COOR® and 2,2~dimethyl-1,3-dioxolan-4-yl; |

[R® and R are independently selected from hydrogen, hydroxy, Cyalkyl (optionally

25 substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are
not substituents on the same carbon) and C;.4alkyl substituted by Cy4alkoxy and wherein R’
and R'® can together with the nitrogen to which they are attached form 4- to 6-membered ring



C( N-G—i)N(CI 4aj 41)2-,-N(OMC HQ _- COCOOR9, - NHC(O) R9, (R9)(R'O)N802-

- COCH20R' and -Ni1S02,R9; R9 and R O are independently sel ected {fg am 2006
hydr ogen, hydroxy, phenyl het erocyclyl, heterocyclyl (Cl -4al kyl),

- Cl-4al kyl (optionally substltut ed by 1 or 2 hydroxy groups) and G - 25
4al kyl substituted by Cl.4al koxy and wherein R? and RLO can together with
the nitrog@RséMAsswhi ch they are attached form4- to 6-pFaygIREGeM 1 Ng where
the fing is optionally substituted on carbon by | or 2 substituents

sel ected from hydroxy or carboxy, ofg-the ring may be optionally

-

- substituted an two adj acent carbons by --O-CH2-0- to forma cyclic acetal

uher of 1y, 08 Oy B rly LAOAKALARE 01 of DbaC e EQURTY Do

repl aced by a nethyl is selected from hydrogen, Cl4akl
hydr oxy @ cath@k¥7] ;. or a phar maceutical ly acceptable salt or in vivo

hydr ol ysabl eyest %cﬂﬁ{r}:?ﬁf 2 IGB03/ 00877 -37-

I n anot her ggp%éfagcé t he mﬁtl%@(ﬁw%‘r%xgrreﬁ# ssa@(géorrpound is of the

forrrul aO(al_pharmﬁqmﬁeﬂhaccepuableaalmrmg?z@fb'drmabléestesth_@elpf 5 R~ and Ware together
RI Igut)nhg rovis th@a?lh 08?:4 7 i S a&xﬂ % en; Ais phenylene; uis | or 2

pen &t bgen, hal o, cyano, nitro, hydroxy,
f I uor onetihyl z-chmoﬂ[qunxme,njawtguﬁy&ﬁqmeweedmmoymsmmemw- arid RL is of
theforrmlaéé\ 5 X: -(CHr 0 (OHX 0 (A) -CHzCH(OH)(CH.).CH (A")
wherein x i SIS YE ¢+ is 0, 1, 2 0or 3and s is 1 or 2: provided that the
hydr oxy igr oupchl&o3gN- (&meﬁﬁl-wh:slzeuaé&ahgﬁoquhml-BJyD@ar&‘aa’fom}rﬁﬂadj acent to the
ring oxygen; ﬂuno[b%b? rogen; _
10 | | ()
In another aspect of the invention, another preférred class of compounds is of formula

(1) wherein:

== is a single bond;
Xis CH;

15 R* and R? are together ~C(R)=CR%)-S-;
RSis chloro;
R’is hydrogen;
‘A is phenylene;
nisior2;

20 Rlis independently selebted from hydrogen, halo, nitro, hydroxy, Cr.4alkyl, C;4alkoxy

R!is of the formula A’ or A”: o - . ' ( )

© a) -CH,CH(OH)(CH,).COH (A”)
wherein xis O or 1,ris 0, 1,2 or3andsis 1 or 2; pf_ovided that the hydroxy group is not a
25 substituent on the ring carbon adjacent to the ring oxygen; |
R? is hydrogen;
R? is selected from Cp.4alkyl (optionally substituted by L or 2 hydroxy groups jarovided
that when there are 2 hydroxy groups they are not substituents on the same carbon), cyanoC;.



R3 is sel ected from Cl-4al kyl (optionally substituted by 1 or 2 hydroxy
groups provided that when there are.2 hydrg-.xy gr ey are not.subBtAUGuglet s
on the same carbon), cyanoCl. pupsjk 4al kyl, and Cl. 4al kyl [substituted by
| or 2 R~ groups (provided that when there are 2 R 20 groups they are not
substituents on the sar ne carbon)]; [Ra is independently selected from
hydr oxy, heteroc y . 4al kanoyl Cl - 4al koxy, G - 4al kaneSUMWL

Cl - 431kane SUMARPT2. coooorR9, (R) (R ~NCO-, - COCH20R', VY RGR/GHOBI00ST7 - COOR9
and 2, 2-di net hyl -1, 3- d| oxol an 4-yl; [Wand R10 are |ndependently sel ected-
from hydrogen hydroxy, Cl - 4al kyl (opt3i9enally 25 substituted by | or. 2
hydr oxy groups provided that when there are 2 hydroxy groups they are not
subst i t uenelybmdhaedkd febstutiihy)l aa® @fpupsaﬂpkyideetbmhendtemrdo%/wm 4al koxy
and wher ei her the nitrogen to which they are

o aehet® Bol e il oo lind GO6H Ffbm"fa’é’%ﬂ’be 2006 WD 03/ 074532

PCT/ GB03100877 {R%Bmdaﬂmdmﬂy ledected figymi tydopy, hetaatyelyl, Silpdltandylf @&dalkexycar bon by 1

ar ogen.  olFRBTS 2 b BOERDN. ) TER oot iRy from

phar rraceﬁrt,r-mcm? aﬁd:mE-ﬁiwel&lye-l,saﬁcﬁmlan-myn vi vo hydrol ysabl e ester thereof; 5

- chl or o- 5. [ N (5. B o aTpE kgt S0 PP P el oPBAl i eno

[ 2, 3- D] pysubsin@ed 8371 driihydroxy g;roups prowded that when there are 2 hydroxy groups they are
qui ngl Pﬁ ar bganoyl ] - 6H

20h|oro5 nmet hyl - 2- oxo- etrah
t hi eno[ 2, QIOET‘&%‘W%‘FS@“ thesamg C"é‘i’ﬂﬁ‘é ﬁ@rcla%'%‘éé‘fbsﬁ teflﬁléci-ﬁ‘}g{@m?nﬂ hergindt her
préf erred siRd%afto 5&3&%&%& Szefo \filﬁ&H‘EHé_fhre a(ttlaéhcbl\hﬁﬁﬁlfb s-mén&reﬂlﬂﬁgl e bond;

X(is Cl4; 15 R4 and RS_are together - g is chloro; R7 is
hydr og e|110 wherg the E%ﬁyptg%uy substituted on ca:bon by 1 or stituenits sclccted from hydroxy

or carboxy;
R is selected from hydrogen, C;4alkyl, Ci4alkoxy and hydroxyCl.,;a}kyl]}

ora pharmaceutxcally acceptable salt or in vivo hydrolysable ester thereof;

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

15 ii. 2-chloro-5-[N-(2-0x0-1,2,3 4—tetrahyda:oqumol—3-yl)carbamoyl] -6H-thieno[2,3-
blpyrrole; or
fii.  2-chloro-5-[N- (l-methyl-z-oxo-l 2.3 ,4-tetrahydroquinol-3-yl)carbamoyl}-65-
| thieno[2,3-b]pyrrole.

20
C In another aspect of the invention, another preferred class of compound is of the formula (1)

wherein:
== is a single bond;
XisCH;,
25 R* and R are together —S-CR%=CR")-;
R® is hydrogen or halo;
R’ is hydrogen or halo;
A is phenylene; |
nislor2;
30 Rlis independently selected from hydrogen, halo, nitro, hydroxy, Ci.aalkyl, Cy4alkoxy
R' is of the formula A’ or A™



nislor2; 20 R is independently selected fromhydrogen, halo, nitro,
hydr oxy, Cv4al kyl, - 4alkoxy and Rl is of the fornula A or A"cBA ﬁq&Z)r
O (0" 0 (A) CI—IZCI—I(C]—l)(CI—IZ)"COZH (A") wherein xis 0 or 1,
~or 3 and s is 1 or 2; provided that the hydroxy group is not a 25 :
substituent on the ri ng carbon adjacent to the ring oxygen; R2 is hydrogen;
R3 is sel ewbesh7issom O _4al kyl (optional |y substituted P chosfE72 hydr oxy
groups provided that when there are 2 hydroxy groups they are not
~substituents on the same carbon), cy@noC _ 16 AN 2006 WD 03/074532
PCT/ GB03100877 -39- 40CY1, and Cl-4alkyl [substituted by | or 2 Rs groups
(provi ded(d Ut when there are 2 R8 groups they are not substituents on the
same car bon) r%L(Ts i s independently selected from hydroxy, heterocyclyl,

al

- Cl1. 4al kanoyl , koxy, O -4al kanesulfinyl, d -4al kyI sul fonyl - CG:OO?' ,
W (R') NCO-, 20R", ae)(R)N— 5, COCRQand
2, 2--di nmet hyl - &QH){:OI an-4-yl; LR9 and R10 are independently selected from

hydr ogen, hydrdly, Kl (opt t ted by | or 2 hydroxy
groups provi ded t hat \;vh n ther edlg?g EC%?géﬁg"’lJups they are not
~ subst i t uehstein 1o Ohb réehd, Zar3od § isdr 2Qirovidadvhat Shelhgdroxugrewp ibyot €1 - 4al koxy and

wher ei n E?um%&% lﬁle(;mg%}b%ﬁ%tcﬁg 'E%&x?\i nitrogen to which they are

attachedq orm eTetherlngls optionally
substituted Bﬁlsdmdrbgen, by 1 or 2 substl tuents selected from hydr oxy or

Ca DO Ry ML LA NS RN ot B i, o
hydr ol ysthdm wercthére aretzmgdheqf groupaittiel ade et sphstittesto oi tha barhd w@rtoa)yypyahe@. of fornul a
"L or G {8 ol sbesied by o 7 R GORBAUPYAR By RAPBARRA - o1t hi emof 2 3
- b] pyr r@&)@s th@j ark hét substituents on the same carbon)];
2 Or 0 S L T TEendbhiy sofociad Ko hcrany, boiaranytion, Co liaobyl C oiberg Damoy!] -6k
10 CMalkanesulﬁnyl Crualkylsulfonyl, -COCOOR®, RHRINCO-, -COCH,0RY, RHRHN-
, ~COOR® and 2,2-dimethyl-1,3-dioxolan-4-yl;
[R® and R' are independently selected from hydrogen, hydroxy, C1.4alkyl (optionally
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they are
not substituents on the same carbon) and Cysalkyl substituted by C;.4alkoxy and wherein R’
15 and R™ can together with the nitrogen to which they are attached form 4- to 6-membered ring
where the ring is optionally substituted on carbon by 1 or 2 substituents selected from hydroxy
or carboxy; '
_RM is selected from hydxogen Cialkyl, Cy4alkoxy and hydroxyCHa]kyl]}
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof;
20 with the proviso that the compound of formula (1) is not 2,3-dichloro-5-[N-(2-ox0-1,2,3 ,4-
tctrahydroquinol—3—y1)¢arbamoyl]-4H-thieno[3,2—b]pyn'01¢.

/’""
N

In another aspect of the invention, preferred compounds of the invention are any one of:
2-chloro-N-{1-(methoxycarbonylmethyl)-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl]-6 H-

25 thieno[2,3-b]pyrrole-5-carboxamide;
N-[1-(carboxymethyl)-2-oxc-1,2,3 4-tetrahydroquinotin-3-yi]-2-chloro-6 H-thieno[ 2,3~
blpytrole-5-carboxamide;
2-chloro-N-{1-(carbamoylmethyl)-2-0x0-1,2,3 4~ tetrahydroqumohn—S-yl]-GH-tIucuo[2 3-
b]pyrrole-S—carboxmde,



thieno[ 2, 3-b] pyrrole. 20 In another aspect of the invention, another
preferred class of conmpound is of the fornula (11 wherein: - |s a sin
bond; X is CH 25 R~ and R are together -S-CC)=C(FC)-; R6 is &%@ @ &n
or halo; R7 is hydrogen or halo; A is phenylene; nis | or2; 30 R is

I ndependent|y sel ected from hydrogen, halo, nitro, hydroxy, CI-4aIkyI,

Cl -4al koxy and R1 is of the fornula A" or Al': 16 AUG 2006 WD 03/074532
PCTI GB03/ 008 (CHO f-s~-o0s _~(OH)x O (A) -GRCH Ol i) (CH2) . CO2H
(A") wherelnz‘?(o(lmg}%(§32 1, r is 0, 1, 2 or 3and ais 1 of¢%® B fded t hat
the hydroxy group is not a substltue L. on the ring carbon adjacent to the
ring oxygen; IR~ is hydrogen; 5 R3 is sel ected fron1CI-4aIkyI (optionally

Fvaroxy o diteorriedy B SRS 2 A 4 Bk REPBRT B B0 %
4091, and ﬁ&mdaBMmhmb&ubeﬂxmumad by I or 2 R8 groups (prOV|ded t hat when
1571 ndeperentPy e R BN Y DR B RS fnovt
Cl - 4al kOXYthich812 BlARoRE G okaniyd;, Cl - 4al kyl sul fonyl, -COC00le,

(R(R O (R) |rrethl-13d|ox01an4yl

R R @ Rbetier N R g oo b ok o A SrOMERA a3 St dal Kyl

(Opt i onal | fienof2,3-b]pyrrole-5-carboxamide;
2-chloro-N-{1-[N-(2-hydroxyethyl)carbamoylmethyl}-2-0xo0-1,2,3 ,4—tétrahydroquinolin—3-yl }-
6H-thieno[2,3-bIpyrrole-5-carboxamide; .

- 2-chloro-N-[1-(2-hydroxyethyl)-2-0x0-1,2,3 4-tetrahydroquinolin-3-y1]-6 H-thieno{2,3-

C 10 b]pyzrol-5-ylcarboxamide; _
2-ch10r0-N-[1—(2,3-d:ihydroxypropyl)-2-oxo—1,2,3,4-tetrahydroquinolin—3-yl]-GH-thiéno[2,3—
b]pyrrole-5-carboxamide;
2—ch10ro—N—{ 1-[(2,2-dimethyl-1,3-dioxolan-4(S)-yl)methyl]-2-0xo0-1,2,3,4-tetrahydroquinolin-
3(R,S)-yl}-6H-thieno[2,3-b]pyrrole-5-carboxamide;

15  2-chloro-N-[1-(2(S5),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R, S)-yl]-6 H-
thieno[2,3-b]pyrrole-5-carboxamide;
2~chloro-N-[1-(2,2-dimethyl-1,3-dioxolan-4(R}-ylmethyl)-2-0xo-1,2,3 4-tetrahydroquinolin-
3(R,S)-yl]- 6H-thieno{2,3-b]pyrrole-5-carboxamide
2-chloro-N-{1-(2(R),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R, S)-yl]-6 H-

20 thieno[2,3-b]pyrrole-5-carboxamide;

. | 2-ch10ro-N—{1 [2-(4-hydroxypiperidin-1-yl)- 2-0xoethy1]—2~oxo -1,2,3 4-tetrahydroqumo]111—3- |

C" y1}-6H-thieno[2,3-b]pyrrole-5-carboxamide; ' |
2-chloro-N-{ 1-[N-(1,3-dihydroxyprop-2-yl)carbamoylmethyl]-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl}-6H-thieno[2,3-]pyrrole-5-carboxamide;

25 2-chloro-N-{1-[N-(2-methoxyethyl)carbamoylmethyl]-2-0xo-1,2,3,4-tetrahydroquinolin-3-y1 }-
6H-thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-(1-{2-[(3a,6a- cis)-2,2-dimethyltetrahydro-5H-[1,3]dioxolo{4, 5—c]pyxrol— -yl}-2-
oxoethyl }-2-oxo-1,2,3 4-tetrahydroquinolin-3-yl)- 6 H-thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-(1-{2-[(cis)-3,4-dihydroxypyrrolidin-1-yl]-2-oxoethyl }-2-0x0-1,2,3 4

30 tetrahydroquinolin-3-yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide; '
2-chloro-N-{ 1-[2-(dimethylamino)ethyl]-2-0x0-1,2,3 4-tetrahydroquinolin-3-yl }-6 H-
thieno[2,3-b]pyrrole-5-carboxamide; | '

7



substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy
groups - they are not substituents on the sane carbon) and Cl. 4al kyl'l%ﬁU@%ﬂﬂﬁ
substituted by C3.4al koxy and wherein |le 15 and R10 can together w e
nitrogen to which they are attached form4- to 6-nenbered ring where the
ring is optionally substituted an carbon by 1 or 2 substituents sel ected
f-rom hydr oxgosgssscar boxy; R', is selected from hydrogg@T,Gg,gsmﬂﬁlfl

Cl- 4al koxy and hydroxyPI - 4al kyI l); or a pharmaceutically accept abl e salt
or in vivo hydrol ysable ester thergef-, 20 with the proviso that the
conpound of formula (1) is not 2, 3- i'chI oro-5-[ N-(2-o0xo0-1, 2, 3, 4-

e ANy Ag IOl MR b3 e b £R0kR 20 AR Bbdiponh . anot her

aspect o éntlon nt1on are any one
of - o yl}-6H—é:jh1&:no[2 S-ﬁ]pyrrole-s-carboxamde ol v |

2-chl orp-,N- t,hox e = 2- 0X0-,1, tetr rpqui nolin-3-y.
RN A S e R T R

N[ -(c@fbﬁmy[ﬂﬁtﬁyﬁﬁo&ezs-mfm}xamﬁw 4-t et rahydroqui nohn-3-yl | -2-chl oro-6H-thie

o & B i 2 T iR 5 g Doty 2-0xg- 1 2 TR D | - - y1 ] - 61
-PtC‘rFI/ %gg%a}aﬂ-t&bm{z 2O\ SrbleCuabaaiae; 16 AUS 2906 WO 031074532

e or 2 ReRor Ko g s me YRR 0% e Hetshydroquiodlin iy i oqui nol

n-3-yl |ylﬁhﬂtﬁlaio?3'\@-f3]% 165 RYbbRfdeD- car boxam de;
- 2-chloro-N-[I- | car bar no%@laet hyl ) - 2- oxo- 1, 2, 3 4-t et rahydroqui nol i n-

3-yl]- oy én‘@[lﬁl %leydawwwpsé rekrt19acant- %rem-;t»z, ;
2- chhipr s éﬂyﬁrbq&ﬂh#hﬂ)?%’lwﬁ?{nggesﬂgwrféﬁtﬁydrﬁoxgnﬂ@ 1, 2, 3, 4-t et rahydroqui noI(r‘;

3-yll- 6H "ddéeno[ 2 car boxam de;

2- chl or &etiprpiN-{ - -(p'@ﬂlﬁ’y)aﬂb‘:}lb%ﬁ#ﬂjl 3.3 4rteseabycapaminelinB 3D-Glthienol238 . 4- t et rahydr oq

ui nol i ng ]gf@gﬁ_s_ ﬁf;ﬁ]gﬁkﬁno[ 2, 3- bl pyrrol e-5-car boxai ni de;
2- chl or o- I 0X ethyl ) - 2-oxo-1, 2, 3, 4- tetrahydroqw nolin-3-yl]-6Hth
i eno[ 2, 3chlao- Nailpiyyan@rnet&dw-emb@i&mtubydroqmmlm 3-yl}-6H-thieno[2,3-b]pyrrole-

2-chlorg % %m% 3-di hydroxypropyl) - 2- oxo-1, 2, 3, 4-t et r ahydr oqui nol i n-3-yl ] -
6H-t hi eno ] pyrrol e- 5- car boxami de;

2- chl16r BEppiN-{ (-U3-Bethylh® Hypkadiazel- T mediyiirke:0) 1,38 fretehyddquizolind~ 1, 2, 3, 4-tetr
ahydr Oq)ld Eﬂ%enoﬁ?b]am:& S_G%*aghgno[ 2, 3-bl pyrrol e-5-carboxam de;
2-chlor0-N-[2-0xo-1-(1H-tetrazol—5—yhnethy1)-1,2,3,4-tetrahydroquinolin—3-yl]-GH—thieno[Z,3-
blpyrrole-5-carboxamide; '
2-chloro-N—(1-{2—[(methylsulphonyl)amino]—z-oxoethyl}_-2-_oxo-1,2,_3,4~tetrahydro¢juinolin-3—
20 yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide; ' _
N-{1- [(ZZ)-Z-ammo-Z—(hydroxymuno)eﬂlyl]-2-oxo-1 2, 3 4—tetrahydroqmnohn—3~y1}-2-chloro- N
6H-thieno[2,3-b]pyrrole-5-carboxamide; ST e e ( )
2-chloro-N-{ 2-0x0-1—{(5-0xo—4,5-dxhydro—1,2,4-oxadiazol-3-yl)methy1]-1,2,3,4- l
tetrahydroquinolin-3-yl }-6 H-thieno[2,3-b]pyrrole-5-carboxamide; ‘
25 N-{1-[(5-amino-1,3 4~o:tadiazol-2-y1)methy1]—2-oxo-1,2,3,4—tetrahyd;roquinolin—3—yl}-2—
chloro-6H-thieno[2, 3-b]pyrrole—5-carboxam1de
2-chloro-N- { 1-[2~(methylthic)ethyl]}-2-0x0-1,2,3 4-tetrahydroquinolin-3 -yl}-6H—thleno[2 3-
blpyrrole-5-carboxamide;
2-chloro-N-{1-[2-(methylsulfinyl)ethyl]-2-0x0-1,2,3 4-tetrahydroquinolin-3-yi } -6 H-
30 thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-{1-[2-(methylsulfonyl)ethyl}-2-0x0-1,2,3 4-tetrahydtoqmn0hn—3-y1} -6H-
t}ueno[z 3-b]pyrrole-5-carboxamide;

w



15 °
2-chloro-N-[1-(2(9), 3-
S)-yll-6H thienof2, 3-
2-chloro-N-[1-(2,2-di
hydroqui nolin- 3(R S)-yll- 6H—th| eno[.2, 3- bl pyrrol e-5-car boxam de
2-chloro-N-[1 c{ f“)é 3-di hydr oxypropyl ) - 2- oxo- 1, 2, 3, 4-t et rahydr oqui nohn- 3(R,

P74 2

ridi

di hydroxypropyl) 2-o0xo0-1, 2, 3, 4- tetrahydroqw ng AG BIR
b] pyrr ol e- 5- car boxai ni de;
me

t hyl - 1, 3- di oxol an- 4(R) - ybnet hyl ) - 2- oxo- 1, 2, 3, 4 tetra.

S)-yl]-6H 2 , 3-b] pyrrol e-5-car boxam de 2- chl BETEBI3H0877

1- [ 2- (4- hydr oxypi pp n-1-yl)-2-oxoet hyl ] - 2-oxo-1, 2, 3, 4-t et rahydr oqui nohn-
3- C, yl)-6Hthieno[2, 3-b] pyrrol e-5-c#Bboxai ~i de-,

2-chloro-N-fl-(N--(1, 3-di hydr oxypr op- 2-yl )carbam)yl nmet hyl | - 2- oxo- 1, 2, 3, 4-

t et r ahy dr hitilinkbiorV-B-grethogydatbbmimeh2)-Bokp- 13,8 Hitarabydrequboiindiyiletd- 25

2- chl or o- |.) car bai noyhnet hyl | - 2- oxo-1, 2, 3, 4-tetrahydro
qui nol i n-g‘tu ?cié%kgh%f'ﬁgeng%’é%%% pyrrol e- 5- car boxat ui de;
'2- chl or o- NW-(1- Ec@rba){yﬁﬂmym-oxo-l 2,3 4-tetrahydroquinolin-3-yi}-2,3-~dichloro-4 H-thieno[3,2-

cis)-2,2- q’zl géqltag)trah dro-5H[ 1, 3] di oxol o( 4, 5- cl pyrrol-5-yl]-2-

oxoet hyI I ‘et r ahydr oqui nol hi - 3-yl ) -

6Ht hi erﬁ')[223 &cﬂﬂb:ﬁw-ﬂqlz&ny&oﬁﬁﬂ@g&&libd@,ﬁ 4-tetrahydroquinolin-3-yl]-4H-thieno[3,2- :
2-ch|oro |?s%lFl - di hydroxypyrrolidin-1-yll-2-oxoethyl 1-2-o0xo0-1, 2
., 3,4 30 t dsréﬂ(ﬂﬁ’i" Fin- 3-yi)-6H-thieno[ 2, 3-bl pyrrol e-5-carboxam de;

2- chl or o- _er( amlham(z\dnn[@zﬂ)w 10pY1]-2-8xPKD3 Lt&mﬁy&o I@Lﬂmt@ﬂu' nolin-3-y .
|1 -6H thienol2, 3- bI yr rol e-5-carboxam de; 1 6 AUG 20 WO 03/ 074532

PCT/ GB031 325 eﬁrcaﬁbaxw &

1-£(2, 2- dlmﬂdwimg,[&(ﬂmea@amﬁnyi h%@&ﬂaryﬂopﬂ?z—emi iaa,t&ﬂy&%@hﬂérymw nol i n-3
yl }-6H1hieno yrrol e-5- car boxam de; 2-chl oro-

1 [ 3- hytft d*ﬁmry {MhoRPEEEY | | - 2- oxo- 1, 2, 3, 4-t et r ahydr oqui nol i n- 3-yl
- 6Ht hi engfice- o DoxXA eyl 6H.-

}1- [(2, 2- Id| e ?r{{lglo%b‘g [?ix%(n%:gaﬁ ﬂyn%%ygﬁo%%% c%ﬁ{ﬁg%% ;gﬁoqw nol i n-

3-yl}- 4I—I-ttWP@fB%§‘QIPQH@T‘§VPﬁb9¥a§H ;car boxam de; 2, 3- d| chl or o- N-{

L [3-hyar oxacte A aeiBbiyl) B0 b,met%ataquamﬁn_é ki afvgpgaui nol i n-3-

y car oxam de;

I }-4H—th| eno£3 2
2- chl or o- I’QJEYFOCEM{&(@XM hydr oxypr opyl ) am no] - 2- oxoet hyl } - 2-oxo-1, 2, 3, 4- 10

et r any sy ool 13- bhBbinbh Sliphopyif2 bk a9l B SR RANAT eral

1- [ 2- (et Kosao[33-hlpyiele-Serbodanded, 4- t et r ahydr oqui nol i n-3-yl }-6H t hi eno[ 2, 3-
b] pyr r ol €255 RS 3R3-9%-oxobuty)-1,2,3 4—tct1'ahydroqu1nolm- Yl thienol2.3-blpyreole-5-
carboxamide.
2-chloro-N-[1-(2-hydroxybutyl)-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl]-6 H-thieno[2,3-

20 b]pyrrole-5-carboxamide; |

C . 2 B—dichloro-N—[(GS)-7-oxo-5,6,7,8-,tetrahydmimidazo[1,2¥a]pyﬁmidin-6~y1]-4H-t11ieno[3,2-
blpyrrole-5-carboxamide;
2,3-dichloro-N-(20x0-1,2, 3 JA-tetrahydro-1 5-naphthyndm-3-yl) -4 H-thieno(3, Z-b]pynole—S-
carboxamide;

25 2-chloro-N-(2-oxo-1,2,3,4-tetrahydro-1,7-naphthyridin-3-yl)-6H-thieno[2,3-b]pyrrole-5-
carboxamide;
N-(6-fluoro-1,2,3,4-tetrahydroquinolin-3-yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide; and
N-(G-methoxy—l,2,3;4-tetrahydroqui11_olin-3-yl)-GH—tlﬁeno[2,3—b]pyrrole-54carboxamide;
or a pharmaceutically acceptable salt or an in vivo hydrolysable estex ihercof.

30



2- chl or o- N-[l (cyanorrethyl) 2- 0XO0- 1,2,3,4- tetrahydroqw nolin-3-yl]-6Hthien
o[ 2, 3-b] pyrrol e- 5-carboxani de; 15 2 chI or o- N-{ : 186 AUG 2008
1-[(3-met hyl -1, 2, 4- oxadi azol - 5-yl ) net hyl ] - 2- oxo- 1, 2, 3, 4-t et t ahydr oqui nol i n- ~
3- yl}-6Hthi eno[2 3-b] pyrrol e-5-car boxam de;

2-chl oro-N-[ 2- oxo-1-(1Htetrazol -5-yl methyl )-1, 2, 3, 4- t et r ahydr oqui nol i n- 3- y
1]-6

N (1-

i.n-3-
[(
X

r

hi Qib4743n bj pyrrol e-5-car boxam de; 2- chl oro PCT/GR03/00877

r

Ht
{2-[ (et hyl sul phonyl ) am no] - 2- oxoet hyl ) - 2- oxo- 1, 2, 3, 4-t et r ahydr oqui nol

20 yl)-6H-thi eno[ 2, 3-b] pyrrolgt5- car boxam de; N-{

) - 2- ami no- 2- (hydr oxyi m no) et hyl ] - 2- oxo- 1, 2, 3, 4-t et rahydr oqui nol i n- 3- y

hh:%ﬁﬂwﬁiﬁbéchbﬁﬁ&h?m@o&?{iﬁféhé@é&npﬁuﬁﬁroni{é ﬂi%ﬁfon ax.?e aﬁ b N- {
oxo- 1-[ (5-oxo- hyd oxadi azol yl)methyl]-1, 2, 3, 4-
[

2-[ (22
| }-2-cC
2-

- t et rahy dreoi9e NdH(%hﬂm}Veﬂ}ﬂ)&-P&Ohl %ﬁé{tmmc}qyymhmwlliﬁff:&wb@&ém de; 25

N-{1- adi azol - 2-yl ) met hy11- 2- oxo- 1, 2, 3, 4-t et rahydr oqui nol i
L1 1) BB bl  oyrrol 2 ey

i eno[ 2, 3-b] pyrrol e-5-carboxani de; 2-chl oro-N-{
( mBtchlpka-Nil bY%3-Higgdtexyprord)-2-029- BZ##teﬂ'ahadwqiu@d}mSﬂd]-GHrﬁ@nyﬂz}& 6Ht hi eno[ 2,

2-

b] L ox m de; 2-chloro-N-{

2- %yrre Pﬁk&sgl nyartﬂleﬁt hyl j - 2- oxo-1, 2, 3, 4-t et rahydr oqui nol i n-3-yl }-6H 30
e

2-

e

hi eno| 2-cBlohj Nﬁl{ﬂwﬁhﬁmw@p’m@nﬁmo 22 8 A herabydbduinolin-3(R,S)-yl]-6H-

( ﬁ%tﬁ’s on(éé. z -oxo 1, 2, 3, 4-tetrahydroqui nolin-3-yl)-6H :
hi no( % & mde; 16 AUG 2006° WO 03/074532 PCTI GB03/ 00877
43-, 2 chloro—N—[l (2(R), 3—d1hydroxypropyl)-2—oxo -1,2,3,4-tetrahydroquinolin-3(R,S)-yl]-6H-
3-

dIC xyca bonylnethyl) 2-oxo0-1, 2, 3,4-tetrahydroqui nohn-3
yl 1- 4H T“S Bﬁ’?‘émg 6 €e- 5- car boxal i i i de;

[
[
I _
N[ 1-1oc Qf&ﬁ%ﬁ“ﬂk‘)—hﬁlﬂﬁ?ﬁﬂp&l}dﬂ}-ﬁylﬁ@hﬁ&dﬂ@lﬂ)@éﬂﬂl&,ﬂQltéﬁlh)?drdﬁuinoﬂn@- di chl or g 4H
t hi eno[ 3, 2- [’ﬁé rol e- 5-car boxam de;

-2 3-di cﬁ}o@%thf\?-n PR B @?‘de"-z oxo 1, 2, 3, 4- t et r ahydr oqui noM3 yl]-4H
t

hi eno[ 3, tordVAYL k§~d§h &8k ibamoylmethyl]-2-0xo-1,2,3,4-
2, 3-di chl oro- Ngf [NQ y ﬁdl hyd?:gr °’6p§’/ ] -P)é&o , 2, 3, 4-tetrahydroqui nol

in-3-yl rtetwwdr@qwqobﬁ I:}G;Ii@* ?&J@mﬁo%?wﬁﬁd@e 2-chl or o- N-f
1-[3- (dlzr@za;owlvﬁ{rzil[mi u%mhxﬁﬁﬂbyama% T} %.%oﬁ 25 ﬁte&aﬁ;ﬁfoﬁahaiﬂfs‘lﬁw noEn- 3-yl |

- 10 IGSHGEYI tlr;leno 3-b P | &-5-carboxaniid
~thieno[2, -b]pyrro e-5
N-{ 1-[(2Z)-Z-mmno-z-(hydroxmno)cthyl] -2-ox0-1,2,3,4—telIahydroquinoIiu-3—yl.}—2—ch10ro-
6H-thieno[2,3-b]pymole-5-carboxamide; ' ,
2-chloro-N-(1-{ 2-[(3a,65— cis)-Z,Z-dimethyltetrahydro—SH—[1,3]dioxolo[4,5—c]pyrrol-5-y1]-2-
oxoethyl }-2-0x0-1,2,3 4-tetrahydroquinolin-3-yi)- 6H—thieno[2,3-b]pyrrole—S~carboxamide;

- 20 2-chloro-N-(1-{2-[(cis)-3,4-dihydroxypyrrolidin-1-yl]-2-oxoethyl }-2-o0x0-1,2,3,4- |
tetrahydroquinolin-3-yl)-64-thieno[2, 3-b]pyrrole-5—carboxarmde B
2-chloro-N-{1- [3-hydroxy-z-(hydroxymeth)fljpfbpylj 2-0x0-1,2 3 4—tetrahydroqumohn—.:— jl}* o ( )
6H-thieno[2,3-5]pyrrole-5-carboxamide;

: 2,3-dichloro—N-{1-[3'-hydroxy-z-(hydroxymethyl)propyll-2-0}(6-1,2,3,4-tetrahydroquinolin—3~
25 yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide;
2—ch10r0-N—(1-{2—[(2,3—djhydroxyprépyl)a:ninoj-z-oxocthyl}—2—0xo—1,2,3,4-
tetrahydroquinolin-3-yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-{ 1—[2-(mcﬁlylsu1ﬁnyl)ethyl]-2-0xo«1,2,3,4-tetrahydroquino]in-3-y1}-GH-
thlen0[2,3—b]pyrrole—5—carb0xa1mde,
30 2-chloro-N-{1- [2-(meﬂlylsu]fouyl)eﬂ'xyl]-2—oxo 1,23 4-tetrahydroqum0hn-3—y1} 6H-
thieno{2,3-b]pyirole-5-carhoxamide;

n-
1-
3-
1-
t

1-
t

2,

-carboxannde,



2-cbl oro- N-12- oxo- | - [ (2- oxo- 1, 3-di oxan-5-yl ) nethyl ]-1, 2, 3, 4-t et r ahydr oqui no
Lin-3-yl1-6H thieno[2, 3-bl pyrrol e-5-carboxam de; 16 AUG20
2-chl oro-N-[| - (3-hydroxypropyl)-2-o0xo0-1, 2, 3, 4-t etrahydr oqui nol i n- 3- &IQ GZI-ESt
| Aeno[ 2, 3- bl pyrrol e-5-carboxam de; 15

2-chlor o- N-{1 - 3- (net hyl ani no) - 3- oxopropyl | - 2- oxo- 1, 2 3, 4-tetrahydroqui noI|
n-3-yll-6H %@r&q{%3 b] pyrrol e-5-car boxam de;

2-chl oro- N-[ 2-0x0- | - ( 2- oxobutyl ) -1, 2, 3, 4-t et r ahydr oqui noF?“HG%“:"Waf” 6H-t hi eno
[2,3-b] pyrrol e-5- carboxan-jide.. 5
2-chloro-N-(1-(2-hydroxybutyl)-2-oxa- f? 3, 4-tetrahydroquinolin-3-yll-6Hth

i eno[ 2, 3- 5-.car bo

2, 3-di chl ﬁcﬁ@iﬂ%@%ﬁ '&"‘E’Qf&”%ﬁ y);’m@“’fle% PR aaRei 3 I AFERdR i n-6-y1 1 - 4H
-t hi eno(3, @pyﬁj@yeﬁmm&par boxam de;

2,.3-di chl oro- 4-tetrahydro-1, 5-napht hyri di n- 3y|)) PAIlH-thleno(S

N
2- bl pyrrol 23~ glchlé@rlgg]x gg{e)dp d@gdroxypropyl]-z-oxo-l 2,3 ,4-tetrahydroquinolin-3-y1}-4.

2- chl or o- I\&h{egc[@gfbjpymgk%,ﬂfgogﬁagydro 1, 7-naphdi yridin-3-yl)-6Hthieno[2, 3-b
| pyi rol e-5- carboxam d

N-(6-f1 uér%ghimﬂ‘@[lﬂthé@?mb’%tﬁxﬁé@@ irshydpauipliarfoy b6 EHaaI23r ol e- 5- car box

am de; andj blpyrrole-5-carboxamide;
N- ( 6- met hoxy- 1, 2, 3, 4-tetrahydrqu| nal i n- 3- ylg3 6H Ceno[ 2, 3- bj pyzol e- 5- car box

awl de; orz"éﬂﬁﬁ-é\?ﬁa@e(meihﬁlamny)-&@wﬁi@xgdb Atetraliydionuineling-Yij-Ho| ysabl e
ester ther,ﬁgﬁo[2§g]ﬂyﬁolgg§a§0g9?mdy\gmp3/ 074532 PCTI GB03/ 00877 44- |n anot her

aspect of the invention, preferred conpounds of the invention are any one
of . -chloro—N—[1-(2-hydroxybutyl) -2-0x0-1,2,3 4-tetrahydroquinolin-3-yl}-6 H-thieno{2,3-

- 2- hi org thyl)-2-oxo0-1, 2,3, 4-tetr, ahydroqui nol i n-3-yl]-6Ht
hi eno[ 2, %I\t]%)}“pyerzsr g%‘% sﬁg’ar boxam de;

2- chl or o- Mr[alph(xﬁ;a&udwaﬂyahccptgmer ojipt in- i@ viox bydiolPsale dst¢retiersmbfiydr oqui noEn-3-yl ] -6

Ht hi eno[ 2, 3- 5 bj pytrol e-5-carboxam de;

2-chloro-N-[1-(2(S), 3-di hydroxypropyl)-2-oxo0-1, 2, 3, 4-tetrahydroqui nolin-3(R
, S) - yI ] - 6Ha atdiher nxpe@ 08 the jryyution] efSxadaninpotmiis ofdies invention are any one of:

2oL o1 0. Lhod A e 35 AU BUREIB s Qi fy g 0911 ! - S(R
1- [ 2- (41bhyEpweoypiyperboxtimidel - vl ) - 2- oxoet hyl | - 2- oxo0- 1, 2, 3, 4-t et rahydroqui nol i n
-3 2-chloro-N-[1-(2(R),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R,5)-yl]-6 H-
thieno[2,3-b]pyrrole-5-carboxamide;
2,3-dichloro-N-{1-[3-hydroxy-2-(hydroxymethyl)propyl}-2-o0x0-1,2,3,4-tetrahydroquinolin-3-
yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide;
20 N-{1-[(2Z)-2-amino-2-(hydroxyimino)ethyl]-2-0x0-1,2,3,4-tetrahydroquinolin-3-yl }-2-chloro-

e~ 6H-thieno[2,3-b]pyrrole-5-carboxamide;

C 2,3- dlchloro-N-{ 1-{(2R)-2,3- dihydroxypropyl]-2-oxo—1 2 3 4—tetrahydroqu1nohn~3—yl}—4H—
thieno(3,2-b]pyrrole-5-carboxamide; and
2—chloro-N-[1—(3-hydroxypropyl)-z-oxo-l,2,3,4~tetrahydroquinolin—3-yl]-6H—ﬂ1ieno[2,3-

25 Ejpyr;'ole-SfcaIboxanﬁde; |

or a2 pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

Another aspect of the present invention provides a process for preparing a compound
of formula (1) or a pharmaceutically acceptable Salt ot an in vivo hydrolysable ester thereof
.30 which process (wheréin A, R, R%L R RY R’ n and --- are, unless otherwise specified, as
defined in formmla (1)} comprises of: | '

a) reacting an acid of the formula (2);

LT



| - 6H-t hi eno[ 2; 3-b] pyrrol e-5-carboxal nide; 2-chloro-N- | | - .

yll-

[ N-(1, 3-di hydr oxypr op- 2-yl ) car banoyl net hyl | - 2- oxo- 1, 2, 3, 4- 1.6 AUG 2005

t et rahydr oqui nol i n-3-yl | -6Ht hi eno[ 2, 3- b] pyrrol e-5-car boxam de; )
2-chloro-N1 : v : . '
1-[ N-(2- et hoxyet hyl ) car bani oyl met hyl ] -'2- oxo- 1, 2, 3, 4-t et - dhydroqui nohn- 3-yl
}- 15 6H t Wioamwoi4223- b] pyrr ol e- 5- car boxam de; PCT/GBO3/00877

N-{Il-[(22)-2-am no-2- (hydroxyi u2i no) et hyl ] -2-o0xo0-1, 2, 3, 4-tetrahydroqui nolin
-3-yll-2-chloro- 6H-thieno[ 2, 3-b] pylgol e-5-car boxam de;
2-chloro-N-(1-{2-[(3a, 6a- o
cis)-2,2-di nethyltetrahydro-Shi4
oxoet hyl | - 2- oxo-1, 2, 3, 4-tetrahyd
6H-t hi eno[ 2, 3- b] pyrrol e-5-car boxami d
2-chloro-N-(1-12-[(cis)-3, 4-di % pyrpol i di n-1-yl]-2-oxoet hyl 1- 2- oxo- 1, 2
, 3,4 tetrahydr-oquinolin-3-yl)- ni"eno[ 2, 3- b] pyrr ol e- 5- =boxam de;
‘2-chloro-N-(I-[3-hydroxy-2-(hydr oxyl@t hyl ) propyl | - 2- oxo- 1, 2, 3, 4-t et rahydroq
ui nohn-3-yl I -. 6Hthieno[ 2, 3-b] pyrrole-5-carboxam de; 2,3-dichloro-N1

1- [ 3- hy dir ex getivateddedyasivg thetehfy With o pyiink oDfouda (8):2, 3, 4- t et r ahydr oqui nol i n- 3-

25 yl 1-4Hthi eno[ 3, 2-b] pyrr ol e- gz car box Fﬁiﬂde;
2-chl oro-N-(1-12-[(2, 3-di hydr oxyp{ op ndl - 2- oxoet hyl }- 2- oxo-1, 2, 3, 4- .
t et rahydr oqui nol i n-3-yl)-6Hthi engfZ pyrrol e- 5- car boxam de;

2-chl oro- N-f HN—

1-[ 2- (met'hyl sul fnyl ) et hyl ] - 2- oxo- }
t hi eno[ 2, 3- b] pyrr ol e- 5- car boxam gg;

2-chloro-N-{I -[ 2- (net hyl sul fonyl ) et hylﬂf’- 2-axo-1, 2, 3, 4-tetrahydroqui nol i n(’3"‘-)
yl}-ragt+ thieno[ 2, 3-bl pyrrol e-5-carppxam de; 6 AU6 20060 WO 03/ 074532 e
- 'PCUGB03/ 0Q877 -45- : _

2, 3- di c A8 RsTRESTILNEESHE r oxyet hyl ) - 2- ox0- 1, 2, 3, 4-t et r ahydr oqui i i ohn-3-yl ] - 4
H t hi _EHQP SonertiRg PipBlnRoP the 26rRA2%aNY ifk8 another compound of the formula (1); )
2,3-dichloro-N-T11l-[ FZR) -2, 3-di hydroxypropyl ] -2-o0x0-1, 2, 3, 4-t et rahydr oqui noh
n- 3- yl | - HREARHProtosting|gFAPY; 0| e- 5- car boxani de; 5 :

2- chl or o5 Neokthing 33 ¥ il i droqui nohn-3-yll-6Hth
i'eno[ 2, 3- j\%“{ﬁlﬁg ?8%’%%%’3%%%;8952&&#%? el Riic Al

1- [ 3- L@ret hy| Sutcifis)reagtioncopditons fqrthe ayeie reactorgareias fellevshy dr oqui nol i n- 3-yl | - 6H

t hi eno[ 2, 3- b] e- i iele: - »
2 chlor oo N [TT5 Gy ASOEbasHAIGe g s of trmuls O)meybesoIed | 3 y11- 61t th
i eno( 2, Jogether in the presence of a suitable coupling reagent. Standard peptide coupling reagents

1, 3] di oxol o[ 4, 5-cl pyrrol -5-yl | - 2-

13

N 3, 4-tetrahydroqui nol i n-3-yl)-6H

known in the art can be employed as suitable coupling reagents, or for example
carbonyldiimidazole, 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide hydrochloride (EDCI)

15 and dicyclohexyl-carbodiimide (DCCI), optionally in the presence of a catalyst such as 1-
hydroxybenzotriazole, diniéihﬁiiiﬁiﬁbﬁﬁdiﬁé o 4-pyrrolidinopyridine, optionallyinthe - - -~ L )
presence of a base for example triethylamine, di-isopropylethylamine, pyridine, or
2,6-di-alkyl-pyridines such as 2,6-lutidine or 2,6-di-tert-butylpyridine. Suitable solvents
include dimethylacetamide, dichloromethane, Benzene, tetrahydrofuran and

20 dimethylformamide. The coupling reaction may conveniently be performed at a temperature in
the range of 40 to 40°C. | | "

_ Suitable. activated acid dexivé.tives include acid halides, for example acid chlorides,
and active esters, for example pentafluorophenyl esters. The reaction of these types of
compounds with amines is well hown in the ast, for cxaniple they may be reacted in the

25 presence ofa base; such as-thoseb described abovc, and in a suitable solvent, such as those

described above. The reaction may conveniently bé performed at a temperature in the range of



10 b] pyrrol e-5-carboxarni de; or a pharnmaceutically acceptable salt or an in
vivo hydrol ysabl e ester thereof. In another aspect of the i nvent i bR ALG 2008
‘preferred conpounds of the invention are any one of

2-chl oro-N-[ I -(2-hydroxyet hyl)-2-o0xo0-1, 2, 3, 4-tetrahydroqui . | aohn- 3-yi 1- 6H-t
hi eno[ 2, 3- 15 bl pyrrol -5-yl car boxam de;.

2-chl oro-N—[I-ﬁgZ R) , 3- di hydr oxypropyl ) -2-o0xo-1, 2, 3, 4-t et rahydr oqui nol i n- 3(R
A-y11- 6H t hiBR&YY4582 bl pyrr ol e- 5- car boxani i de: PCT/GB03/00877

+ 2,3-dichloro-N-fl-[3-hydroxy-2-(hydroxynet hyl ) propyl ] - 2-oxo-1, 2, 3, 4-tetrahy
droqw nolin-3- yll-4Hthieno[3, 2-bl pyfel e-5-car boxani de; 20 N-1

1-[(22) - 2-am no- 2- (hydr oxyi ni i no) et hyl j - 2- oxo-1, 2, 3, 4-t et r ahydr oqui nol i n- 3-
yll-2- chl 0¥40{o4i]“€t hi pno[ 2, 3-ol pyrr~ol e 5 car boxani de;

2, 3-di chl oro- N- 2 dr ox II-2 0xo0-1,2 t et dr oqui nol
oy an TR 0%%568%@% 0o e g of a ompoin &

2- chl or o- Nofrhulé 8 hﬂammwoﬁ@MMnﬁﬁlemm&Lazlﬁm%ﬁ@%ayatsiyﬁmfltmdsieﬂ 3-ylj-6Ht
hi eno[ 2, 3- 25 \8:7 j pyrrol e-5-carboxam de; har maceut | cal |y _acceptabl e
salt or anSPEP: G P%ﬂl9@%‘1lwdr@bfﬁlérfortqw%flﬂna\muﬁbwd@éﬂéci[heof t he
present 5 Mmégddloh BNthRERY RN @oR RGRSS: f or preparing a corrpound of formula

(1) or a pharmaceutically acceptable salt o In vivo rol ysabl e ester
t hereof 30 V\hlséhsuﬁ%t“d’@&‘ie W@P&gﬁ WZO@)N(@(H%J]HR)WWRW@%@ID theare, wiless

ot her W se &pe&lohd; A% ii B £ | reacting
an acid of thgﬁof oﬁéirr%clla {%g{% lﬁ% Zoog%gv%P{Oé%OMS’i@{nP /6&%3/03%)877 -46

R4 H Rs: :cogplingagagest, farrpxa@Plp BRCE dligmpiivelys the acid may Bt be opfiteriedie aamikqde of
formul a ( 3phyarfde, dyRlabtiod VMY, foMeBdpledethyd bhloroformate, which is reacted with an

10 appropriate amine to produce the substituted amide, Substituted sulphonamides wherein R*is

CH,C(O)NHSO:Rg may be prepared similarly, for instance by coupling the compounds
wherein R® is CH,CO,H with the appropriate substituted sulphonamide in the presence of a
coupling reagent, for example EDCL _ _ |
' Compounds of formmia (1) wherein R? is 2-hydroxyethyl may be prepared by
15 reduction of the mixed anhydrides described above with, for example, lithium borohydride.
Compounds of formmla (1) wherein R? is an oxadiazol-5-ylmethyl group may be prepared by
reaction of the mixed anhydrides described above with an appropriately substituted
hydroxyamidine, for example N’-hydroxyethanimidamide, in the presence of a base such as N-
methylmorpholine.
20 Compounds of formula (1) wherein R? is a tetrazol-5-ylmethy! group may be prepared
C_ - by reaction of the'coxre'spending compounds where Rlisa cyanomethyl group with an azide,_
for example sodium azide, in the presence of an amine salt, for instance triethylamine
hydrochloride. Compounds of formula (1) wherein R? is 2-amino-2-(hydroxyimino)ethyl may
 be prepared by reaction of compounds wherein R® is cyanomethyl with hydroxylamine
25 hydrochloride in the presence of a base, for example sodium methoxide. '
Compounds of formula (1) wherein R? is a 2-(methylsulphonyl)ethyl or 2-
(methylsulphinyl)ethyl group may be prepared by reaction of the corresponding compounds
where R? is 2-methylthioethyl with an oxidising agent, for example oxone.
Compounds of formula (1) wherein R*is a dihydroxyalkyl group, for example 2,3-
36 dihydroxypropyl or 2—(hydroxymethyl)—3—hydroxypropyl may be prepared by acid hydrolysis
‘of the corresponding compounds of formula (1) wherein R? is a protected dihydroxyalkyl



and thereafter if necessary: i) -converting a conpound of the fornmula (1)
into anot her conpound of the formula (1); H) renoving any protecigqmﬁzmﬁ
groups; i1i) formng a pharnaceutically acceptable salt or in vivo

hydrol ysabl e ester, 10 Specific reaction conditions for the above reaction
are as follows. Process a) Acids of formula (2) and arnin s of fornula (3)
may be coupPed74sBdget her in the presence of a suitabl gceeplds9 reagent.

St andard peptide coupling reagents known in the art can bé enpl oyed as
sui tabl e coupling reagents, or for.sexanple carbonyldiim dazole,

| -'et hyl - 3- ( 3- di met hyl ami nopr opyi ) car bodi -i m de hydrochl oride (EDCl) 15 and
di cycl ofgur &ahio 81y DECorardN Al 0 2idindde pLaSER6a- Of a catal yst
such as |- dr oxy benzot nazol e, dir |ethylannDpynd|ne or

4- pyr r oYLt gﬁ#ﬁﬂﬂhb3dﬁﬁﬁk%ﬁ%m@?Y1n the presence of a base for exanple
triethylam ne, di-isopropylethylamrie, pyiidine, or

2,6-di-al kyl -pyridines such as 2,6-lutidine or 2, 6-di-tert- but yl pyri di ne.
Sui tabl e solTweids of forrotle (P, wherrin Kyﬂ I avaioe geepared] wshording frefchemsel: benzene,

t et rahydr of ar ans@and 8god|nethylfornan1de e coupling reaction may
conveniently be zzgforned)E¥3&09@ﬁperatare [ of -40 to 40'C,

Sui tabl e activated||aci d deMeON&/Mg@H |pcl ude a , for exanple acid
.chlorides, and ive esters, for exaanng | uor@phonyl esters. The
reaction of the types adbxyleepoounds wit niq%% is well known in the art,
for exanple the§2 y be reacted in the Jof a base, such as those
descri bed above, and in a SU|tabIe set'veigg such as those described above.
The reaction may conveniently-b rforMe@Hat a tenperature in the range of
1-6 ABG 2006 WO 03/ 074532 PCT/@B08100877 - 47- - 40 to 400C. Were R3 of |
“forraula (1) contains an ester gﬁa&?‘ jthe conversion of a conpound of the
formula (1) into another conpoun the formula (1) may involve hydrolysis
-of the est erComgmwdppf fompulaaaimp eommeeiadly availsbls er thsiwoknpynsompagndsex anpl e
using | on of this type is well known in the
art. %IttFl it q{e%%gr&e eg%éqivr?l @%lta{st CH2C(O) NUO) CR1()) nay be prepared
fromt he c Gihe edigsaf the figrmatai (2)s wherein XdeNpdan g prepaed fram a oappoegnd didheappr opri at e
aninq ? aﬁresence of a coupling reagent, for exanple EDCL -

Alterga Ve the acid may first be converted to a mxed anhydride, by
reaction mnth for exanple, etRy| chlorofornate which is reacted with an

X

©)
by firstly converting the oxo group to chlorine or bromine with a halogenating agent such as

R&

- POClhor POBr3 in an inert or gamc sohmnt such as dichloromethane in a temperature range of

15 ambient temperature to reflux (for example see Nucleic Acid Chem. 1991, 4, 24-6) then
displacing the chlorine or bromine group with cyanide using a cyanide salt such as potassium
cyanide, in an inert organic solvent such as toluene, benzene or xylene, optionally in the
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

20 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 N may be formed by

reacting the compound of the formula (6) with (ClzCCO);0 and Cl3CCO,H in the presence of

magnesium chloride using Cl3CCO,H as solvent, to form a compound of the formula (7):



10 appropriate amine to produce the substituted ani de. Substituted

sul phonam des wherein R~ is CH2C(O) NHSO2R9 nmy be prepared sim | agl MG Resr
‘instance by coupling the conpounds wherein R3 is CH2CO2H with the
appropriate substituted sul phonam de in the presence of a coupling
reagent, for exanple EDClI. Conpounds of forrmula (1) wherein R3 is

2- hydroxyet hyl may be prepared by 15 reduction of the m xed anhydri des
descri bed abd¥@0¥#7¢332 for exanple, |ithium borohydride. pCowpousts of
formula. (1) wherein R~ is an oxadi azol -5-yl net hyl group nay be prepared by
reaction of the m xed anhydri des descr4obed above with an appropriately
substituted hydroxyam dine, for exanple M hydroxyethanim dam de, in the
presence of a base such as N- neRhybnorpholine. 20 Conpounds of formula (1)
wherein R3 is a tetrazol-5-yl nethy up may be prepared by reaction of
the correspondi ng conpounds where cganonet hyj group Wth an azide,
for exanple sodiumazide, in the e ce of an amne salt, for instance
triethylam ne hydrochloride. Co'?rpound)‘b of formula (1) wherein R3 is

2- am no- 2- (hydr oxyi mi no) et hyl may be ?)r epared by reaction of conmpounds
wherein R3 is cyanonethyl wth hydrox am ne 25 hydrochloride in the
presence Oindahdﬁa@&plyfsﬁfg tiexcanpbund 90tk ﬂﬂmmat(‘f)paeln@ﬁor e)@ﬁmapaqndﬁs eddudor mul a (1)

wherein R~ math sul pho et h | sul nyl ) et hyl group
may be pr elﬁ'a@? %/ Wa’gﬁ“’%@glﬁ%ﬁ Bﬁﬁ‘bﬁ‘"ﬁ‘éﬁgéﬁ%m ¢Sthere R3 is

2- et hyl shHaeﬁob»d cmeﬁ;nga{n 192, d8BENg agent, for exanpl e oxone. Corrpounds of
formula (1) V\/n ein Wi adlhan(g}ro al kyl group for exarrg'ag 3- .30

di hydr oxypr opyl FOIQPOCJH‘}SIerfW IHV%%BPS"'PHS? F%‘W‘ﬁ?’&ﬁ?’iﬂdﬁﬁ? GP)eaﬁQr ed by

aqi d hydrof1gpising cBhdifidie kW TBSROOEH R SARRMERAT AR 810h 109259, dl67Wherein R3
isa protected di hydroxyal kyl 16 AUG 2006 V\D 031074532 PCUGB(O8100877 -48
group for exanple (2,2- leEth 1 - di oxan- 5 yI nethyl

(2, 2-di net hyl - 1, 3- di oxol an- y thyI or , 3- di oxan- 5- yl) met hyl .
The acids of fornula (2), whgreif X is CI- b prepared according to

2

Schene 1: R4:~CHO i) N3 Me, R4 Ore I\/E ii) xylene, A
H o)
12) (13)
10 The compounds of the formula (10) and (11):
R4 .0
“\—NHP* Ré
[ o i OH
" on pe” NHP
(10) (11
C - transform mto compounds of the formula {12) and (13) rcspectwely Th1s transfonnatlon '
either occurs spontaneously or may be induced w1th acid or base. o -
15 Compounds of the formula (10) and (11) may be prepared by introducing a carboxy
- group into a compound of the formula (8) or (9):
R4 4
J,NHP‘ R )\
Re” pe” NHF
® | ®

wherein P’ is an amino protecting group such as butoxycarbonyl.
20 A carboxy group is introduced into the compound of the formula (8) or (9) by reacting

an alkyl lithium reagent such as n-butyl lithium, in an inert organic solvent such as THF, at



(2a) (2b) UCH MeOH 5 (2) Schenme 1 Conpounds of fornmula (2a) are
commercially available or they are known conpounds or they are prepared by
processes known in the art. The acids of the fornula (2), wherein X{ﬂﬁu@i%ﬁ
can be prepared froma conpound of the 10 fornmula (6): R4 CN)~O | N

(6) by firstly converting the oxo group to chlorine or bromne with a

hal ogenati ng agent such as POCl13 or POBrj, in an inert organic solvent such
-as di chl ov@eerssanei n a teraperaturc range of 15 anbegngpi@pgeerature to
~reflux (for exanpl e*see Nucl ei cAcid Chem 1991, 4,24-6), then displacing
.the chlorine or brom ne group wthsgyani de using a cyanide salt such as

pot assium cyanide, in an inert organic solvent such as tol uene, benzene or

xyl ene, Ioﬂﬁémﬁéfhiﬂré YorleRarhpl€in thY @RI CA6 —78°C ahPth¥SlorSHE the 8§mpbadsown- 6 (f or
exanpl e see J. ReterocycL Chem 2000, 2M 119-126) and finally hydrol ysing

t he cyaﬁ%ﬁmﬁﬂéﬂﬁ)ﬁolyf@éﬂﬁﬁﬁ?mﬁféﬂﬁﬂ with for exanple, an 20 aqueous acid

such as;aquesn e QUeT3 elbahl d8h t4OS ﬁ%@ﬂﬁ&e see Chem Pharm Bull. 1986,
VE: 3635@43) Alﬁggnatlv f ;ba conpounélof formula (2) wherein Xis N

may be ®or iy mApting witDMEGn the eempemiyen raezeof - 1076 td wrbient smpejtugite h (Ol 3000) 20
and C13g0D r ﬁgéﬂ; 13CCO2H as
'solve%t tgﬁ?ornkaﬁﬂlaﬁéﬁﬂgggg&f% df%%ﬁgkﬁ@k8£?gﬁgﬂé#§%5 WO 031074532
- PCT/ GBORADOS Ryziveshe CMDNld of thelformala (GP LB (1IN
Compounds of the formula (8) and (9) may be prepared from a compound of the
formula (14) and (15): |

R
=13

l OH ' o) | ()
’ . RS
RS OH
10 - asy as)
~ using conditions known for the Curtius reaction, '

Compounds of the formula (14) and (15) may be prepared by oxidizing the
corresponding aldehyde using standard oxidizing reagents such as potassium manganate or
sodium periodate. ' '

15 The aldehyde precursor of a compound of the formula (14) or (15) can be prepared
using standard technigues known in the art, For example, many compounds of the formula
(14) or (15) may be prepared by introducing the appropriate R® and R’ into a compound of the
formula (16) or (17) as appropriate:

g_z S\_~CHO

_ CHO : W :

20 - (16) an |
For example, when R® and R are bath chloro a compound of the formula (16) or (17) may be
chlorinated with a chlorinating agent such as chlorine in the prosence of alumininm chloride
or iron (I1I) chloride, in an inert organic chlorinated solvent such as dichloromethane or 1,2-
dichloroethane, followed by treatment with an aqueous base, such as, aqueous sodium

© 25 hydroxide. The mono chlorinated compound can be formed in the same way.



R5 H M and then hydrolyising the conpound of the fornmula (7), using, for
exanple ‘aqueous sodi um hydroxi de, at a tenperature range of ambieng AUS 2006
tenperature to reflux (for exanple see J 5 Heterocycl. Chent.
1980, 17(2), 381-2). The conpound of fornula (6) nmay be prepared froma
conmpound of forrmula (12) and (13) using conditions known for the Curtius
rearrangenent (Tetrahedron 1999, 55, 6167): RA HO NOR R50H (12
(13) 10 The Womfd¢ds of the fornmula (10) and (11): R4 @cr/cevwd¥iP R4 H
OH OHRs NP (10) (11) transforminto conpounds of the forrmula (12) an
-d (13) respectively. This transformatii#in either occurs spontaneously or may
‘be induced with acid or base. 15 Conpounds of the formula (10) and (11) may
be prepared by Gontpoerdisof foguia (32 kda ky/prefired by rdacting aa atbigpd fondulet4)t he fornul a
(8) or (99 R4 )-NHP R4 )~NHP R5 R§ (8) (9%g¥herein P is an am no
protecting group such as butoxycarbo A nboxy group is introduced
into the conpound of the formula (8) gy reacting an alkyl lithium

' organi ¢ solvent such as TIIF,

reagent such as n-butyl [ithium
at 16 AUG 2096 WO 03/074532 PCV -50- low tenperature, for
tggen form ng the conpound of the

exanple in the range -10C to -78' C ang
formula (10) or (11) as appropriate & either

(4)
with R*-L where L is a suitable leaving group (for example chloro, bromo or iodo) in the

presence of a base such as sodium hydride in a suitable solvent.

C 5 Compounds of the formula (4) wherein A is phenylene and is a single bond

may be made from 3-amino-3,4-dihydrogquinolin-2-(1H}-one hydrochloride (/. Med. Chem.,

28, 1985, 1511-16). Compounds of the formula (4) wherein A is phenylene and = isa
double bond may be prepared by the reductive cyclisation of a compound of formula (18),
using for example tin (IT) chloride in hydrochloric acid, followed by removal of the Boc

10 protecting group, using for example trifluoroacetic acid. Compounds of formula (18) maybe
prepared by reaction of compounds of formula (19) by reaction with a compound of formula |
(20) in the presence of a base, for example tetramethylguanidine. Compounds of formula (19)

are commercially available or described in the literature.

0 OMe

co Me Q TOM .
) NHBoc BocNH COOMe
C (a8) | ey - ey

15 Compounds of the formula (4) wherein A is heterocyclylene can be prepared from
cychsamon of suitably functlonahsed heterocycles., For example, when A is pyridine,

mm

(4a) 04b)

compounds of formula (4a) and (4b) may be prepared from an appropriately substituted nitro-
20 metﬁyl pyridine or amino-pyridine according to the Schemes 2 and 3:- - '



a) reacting the resulting conmpound wth carbon dioxide; or b) by reacting
with DWin the tenperature range of -100C to anbi ent tenperature tpf A!ﬁﬁflﬁiﬁm
the correspondi ng al dehyde and oxidizing the al dehyde to carboxy with
standard reagents to give the compound of the forrmula (10) or (11).
Conpounds of the formula (8) and (9) nmay be prepared froma corrpound of the
formula ( (15): OR4M 41 ~OHR5 RS (H 1 usi ng
conditi onééﬁﬁ@gmngor the Curtius reaction, Conpoundsq)ogrg':@: o OHTU| a (14)

and (15) may be prepared by oxi di zigg the correspondi ng al dehyde using

. standard oxi di zi ng reagents such as potassi um manganate or sodi um

peri odate. 15 The . dehyde precursor q{‘ a conpound of the forrmula (14) or
(15) can beg, \p re si&g stan &ehni ques known J Ne, alt. For
exanpl e, man 0 5PEE (14) Naio,( 1531-fray |be prepared by .

i ntroduci ng the€ approprdtaptie R6 andNi nt aﬁrgg,ggﬁﬁ of ch@rmula (16) or
(17) as appropriate: CHO CHO 20 (16) &17) For exanple, when R6 and R7 are
bot h chloro a conpound of the formul a (iib) or (17) may be <chlorinated with
a chlorinating agent such as chloline, inthe presence goml um ni um
chloride or iron (Mchloride, in an inert organic chlagginated sol vent such

as dichl or onet N, 1,2- @i .FfPMS%roeJi. | Q_IIidlingwed byt WNeBdkenment with an
aqueous base as,,.aqueoug SMi r@%&_w
y.

e mopo chlorinated
conpound can b N o gn@l I BodNg veay.  16HRUG 2006 IV\D 3/ 074532

PCT/ GBO3100877 -51- Conpounds of forraul &3) nmay b epar ed by reacting
an anmine of formula (4) R2 aA (RI)n H2N - Rt
PdC B
¢
Sep4} H, (k)
“00Me
BocNH N NHBoc
| Fri NaOMe / MeOH / 25°C NH
o N = . N7 = 2
i Step 5 i P
Ri
NaH
Step 6 R2 X
l DMF
BocNH | Na HCl/ Dioxan - HN i AN
R1 e —— R1
: Step 7
PN p | ep PN 2
R2 R2 (1)
: .Scheme 2 - : : - (} -
Steps 1 and 2 may be ¢arried out by the process described in Tetrahedron 1998, 54(23), 6311- T

6318.
5 Step 3 may be carried 6ut by the methbd described in Synthesis 1992 (5) ,487

Assymetric hydrogenation reactions of olefins as shown in Step 4 are well known (see for
example, JACS 1993, 115, 10125-10138) and lead to homochiral final products.
Step 5 may alternatively be carried out by hydrolysing the ester and activating the resulting
acid with a carbodiimide such as EDCI or DCCI, or by preparing an acid chloride, or

10 activated ester such as an N —hydroxysuccinimide ester. Suitable bases are organic base such
as triethylamine or di-isopropylethylamine (DIPEA) or 1,8-diazabicyclo[3.4.0]undec-7-ene
(DBU).



N W O0OH(4) wthR-L where L is a suitable |leaving group (for exanple
chloro, brono or iodo) in the presence of a base such as sodium hydride in
a suitable solvent. 5 Conpounds of the fornmula (4) wherein Ais phbgﬂﬁﬁémﬁ
and is a single bond may be nmade from

3-am no- 3, 4-di hydroqui nolin-2-(1H)-orie hydrochloride (J. Med. Chem, 28,
1985, 1511-16). Conpounds of the fornula (4) wherein A is phenyl ene and
---- is a double bond nay be prepared by the reductive i ion of a
compound of WOMHYME2(18), using for exanple tin (11) cﬁ%%&#%%%%h
hydrochloric acid, followed by reanaLsgf the Boc 10 protecting group,
using for exanple trifluoroacetic acids.Cbnpounds of fornmula (18) nay be

Compound o 457 i <€has BFRS R EXmbie grREY Prel ner FHELLRR M °

t et r anmet hy hghandichlstemethgiapoothaaciaf sutlhdstiflordatx acidean are®erci al |y avail abl e
or described in the literature. NONO2 OZ, Ovw R 2PO. M R P  OMe NHBoc

aCHO BocNH COOMe ( - - ( 20pyaloy hEpoundsgotithe fornula (4) wherein Alis
het erocycl yl ene Ball bgd_prepa e from~ cycl Lsatlion of suitably
functional i sed hetemdcytes. Fo teéf<arrpl e, when is pyridine, I I H2N N

HZN 1 1-1 N11 O NO "T~I'N ( d3 (4b) conpg of fornula (4a) and (4b)
may be prepared from an appropriately substitut nitro 20 net hyl pyridine

or am.no-pyridine oLciang tqﬁ%hefSCHénes 2 and 3: 16 AU6 2006 WO
03/ 074532 PCT/ @Q&W? -52- gd&;tﬂum@ NO
o

N NH

Step 2
. ( | o
T 3M HCl
Step3 | 100°C
6Hhs. : ‘ COOMe
OM =~ “NHB
LENINHZ oiFEOMGB Tetramethylguanidine N: o
R + - — ! 2
ZNCHO  BocNH” “COOMe THF [
Step 4 =N
R1
PdC
H,
QOOMe
BocNH N ' NHBog
1 NaOMe / MeOH / 25°C
[ R NH,
o ‘ =
07 NN |
H - HN
R - - . cee e e g e D . e Trreem T e e - H . - FE T
C : NaH .
: : CR2X
‘ DMF
BooNH N HC! / Dioxan RN Y
| Fp¢ —— I R
- i
07" NT N o= NN
R2 R2 (1)
Scheme 3

5 Steps 1,2,3 and 4 are described in JOC 198.3, 48, 3401-3408.



DMF Di Metylacetal RL -"N NalO4 RL 2 N Step | NStep2 N CHO N OOV No

0" ~Ome NHBoc - P-Ore Tetranet hyl guani di ne R1ZzY + N02 ::~~ Ak ,,16&!]0\[![)6340
BocNIH COOVe THF Step 3 L11 R - St ep 4 PdG H2 OOVe BocNH NHBoc O:[: F11
NaOve MeOHI 250C N I~N NH2 H Step 5 NaH Step Fi2 X DW H N N BocNH N
HCI Dioxan 2 R 1 Step 7 10~ 0O N, 11 Rl R2 R2 (1) Schenme 2 Steps 1 and 2

may be c t by the process described in Tetra %qlkﬂﬂm]a@ﬁS 54(23), 63
11 6318%éb%?’4e5893 may be carried out by the nethod (?escrl bed in Synthesis

1992 (5) '487 Assynetric hydrogenatsuon reactions of olefins as shown in
-Step 4 are well known (see for exanple, TACS 1993, 115, 10125-10138) and

| ead to homombproddsseh HedadibeR GBE GhBshown in Schemes 2 aud 3 may also be applied to
other i 1somer1c pyridines or six membered heterocycles containing more than one nitrogen.
Compounds of the formula (4) wherein A is heteroarylenc and there isa bndgehead

mtrogen for example a compound of formula (4c)

Ay
N\
0 H’l{\ N

o)
may be prepared by cyclisation of a compound of the formula (21): ( " )

(21)

10 wherein P is an amino protecting group such aé triphenylmethyl, This 'rransformat'lon is
induced by heating compounds of the formula (21) to reflux in a solvent, for example,
ethanol. '

Compounds of the formula (21) may be prepared from a compound of the formula (22)
by hydrogenatibn using a catalyst such as Pd/C at ambient temperature.

NHP

RN
ot

(22)
Compounds of the formula (29) may be prepared from compounds of the formula (23)
and (24):

15



Step’5 may alternatively be carried out by hydrol ysing the ester and
activating the resulting acid wth a carbodiimde such as BDCl or EP@CAUE fﬁﬁﬁ
by preparing an acid chloride, or 10 activated ester such as an N

-hydr oxysucci ni mi de ester. Suitable bases ‘are organic base such as
triethylam ne or di-isopropylethylam ne (D PEA) or

1, 8-di azabi c%(l)o%g 4. 0] undec-7-ene (DBM 16 AUG 2006 WD 03/074532

PCT/ GB03/ 008 533 n Step 6 Xis a leaving group, for esmapismessy, Br, |,
Owvesyl. In Step 7 alternative solvents such as dichloronmethane or other
aci-ds-such as trifluoroacetic acid cabS-be used. R Pival oyl chloride DCM I
E13N L~-N-~~NH N'NH 2 Step 1 651~ CHORC, Y, ~B, Lithium DWVF N NH Step
2 0 3MHC Step 3 IWC |1 Wig~COOV N NF12 0" Ove 'NHBoc -% P-Ore

Tetramet hyl guani dine R1-C Y I—%Nak ~,~CHO BocNH I Il coome TFIF Step 4 N
R . PdC H2 OOve . BocNH NHB OVE MeCH f’%NFlZ N N

23) 24
using conditions known for the Mitsunobu reaction (Ball. Chem. Soc. Jpn., 1967, 40, 2380).
Compounds of the formula (23) and (24) are commercially available.

5 Coinpounds of formula (2b) may also be prepared as illustrated in Scheme 4:
~ co R
) C NHP' NHP* 4 . R“
7 — I — Ipwsmm.
CHO N z
(26) - _ (25
 Scheme 4 '

The conversion of compounds of formula (8) into compoundé of formula (25) may be carried
out by directed ortho lithiation reagtions (J. Org. Chem, 2001, volume 66, 3662-3670), for
10 example with n-butyl lithivm and (CHO)N(alkyl),. The protecting group P’ in- compounds of
formula (8) must be suitable directing group fof this reaction and may be for example —
COtBu. Reaction of compounds of formula (25) with LCH;CO;R where Lis a leaving :
group, and replacement of the protecting group P’ with an alternative P’ (for example -
COalkyl) according to standard pfocesses gives a compound of formula (26). This may be
- C -:‘ 15 cyclised using a base, for example potassium carbonate or sochum mctho:ude
~ Compounds of the formula (4) wherein A is heteroarylene and there isa bndgehead
heteroatom, for example, compounds of the formula (4d) may be made by analogous
chemistry to that shown for making compounds of the formula (4¢).

(8]
2
N\

. R3
{(4d)

®",

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

-



e e

O HN -NaH R DWF BocNH HCI Dioxan HN R 2 nj )-R OX, N, N~'- 0 N, N
R2 R2 (1) Scheme 3 5 Steps 1, 2,3 and 4 are described in JOC 1983, 4€
3401-3408. 1,6 AUG 2006 WD 03/ 074532 PCT/ GB03/ 00877 -54- The proce éQGZMB‘
descri bed above and shown in Schenes 2 and 3 may al so be applied to other

i someric pyridines or six nenbered heterocycles containing nore than one
nitrogen. Conpounds of the fornula (4) wherein Ais heteroarylene and there
is a bridd¥h gﬁﬁs%ntrogen for- exanpl e a conpound of PoremismegAc), R 2 H2N
N 0) N5H (4c) nmmy be prepared by cyclisation of a conmpound of the
formula (21): 0 NHP R N H2Wz:z:-$¢- (21) 10 wherem P is an am no
protecting group such as tdphenybnethyl. This transformation is induced by
heat i ndmmediggely fallowini thmOMpmmeQﬂ@yomoanﬂ@ $ugh areitneludedinltheepmecessf or exanpl e,

et DaN0l e CATRRYNERICR" s ol ool O ek onBYmRSin EAREF Sl 9 comPound of
another compound of the formula (1). Such reactions and modifications include, for example,
introduction of a substituent by means of an aromatic substitution reaction, reductlon of
5 substituents, alkylation of substituents and oxidation of substituents. The reagents and -
- reaction conditions for such procedures are well known in the chemical art. Particular
examples of aromatic substitution reactions include the introduction of a nitro group using
concentrated nitric acid, the introduction of an acyl group using, for exan:iple, an acyl halide
and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the
10 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 grbup
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 a]kalsulphinyl or
15 alkylsulphonyl '
It will also be appreciated that in some of the reactions mentioned hcrem it may be
_necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is nécessary 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
20 practice (for illustration see T.W. Green, Protective Groups in Organic Synthesié John Wiley
and Sons, 1991). Thus, 1f reactants mclude groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned hereiri, _ ‘ ( _ } o
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
25 methoxycarbonyl, ethoxycarbonyl or t-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 choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
arayl group may be removed for éxample, by hydrolysis with a suitable base such as an alkali
30 metal hydroxide, for example lithium or sodium hydroxide. Altematiirely 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

-



by hydrogenation using a catalyst such as Pd/C at anbient tenperature. NHP
R2 NN 02 N (22) Conpounds of the fornmula (22) nmay be prepared f‘lrg)mjﬁ 17005
. conpounds of the formula (23) and (24): AUG 2006 WD 03/074532

PCTI GB0O3/ 00877 -55- 0 NHP O- -2~ 02N R2 OH (23) (24) using conditions
known for the Nfitsunobu reaction (Bull. Chem Soc. Jpn., 1967, 4~0 2380).
Conmpounds of mula (23) and (24) are comrercially I.lable. 5
Conpounds ofng%(r)rﬁf&g (2b) may al so be prepared as iIIustPF%iﬁé;aﬁ[fo?\”Schene 4.
Q2R R 4 NHP" R4 NHP' Pl 4 NR 4 Pgy Rs~Ir R5~~CHO W CHO (8) (25) (26)
(2b) Schene 4 The conversi on of conpounds of fornmula (8) into conpounds of

g Chem BB S ik Sucy il BT ety B PSR P ¢

PR b e dryraten ek K
exampl o -91683?%6 REne SRSl A i HriRc SRR hoeRRY & 1 5000R
where. L ipsimary adng gaohp ig ferdRampid) d phthilbyl gRuP Which fna b&eﬁ:b@éd%@ﬁxbﬂﬂergr oup F

\;,)Mr 22622 Itglr ng@qve pP" %f or lgﬁlnrnﬁ}YﬁtmlryP{oggly%l%» acctﬁé‘ﬁ: to standard

A suitable protecting group for a hydroxy group is, for example, an acyl group, for

._.‘

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, fdr example benzyl. The deprotection conditions for the above protecting
_ groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
C’ 10 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example Jithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.
A suitable protecting group for a.carboxy group is, for example, an esterifying group,
15 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodiurﬁ hydroxide, or for example a s-butyl group which may be removed,
for example, By treatmeent with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a beﬂzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.
20 The proteéting 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 t.he formula (1) are I{OVGI
and form another aspect of the invention. ,
As stated hereinbefore the compounds defined in the present invention possesses
25 glycogen phosphorylase. inhibitory activity. This property may be assessed, for example, using

the procédure set out below.

- The activity of the compounds is determined by measuring the ihhibitory effect of the
30 compounds in the direction of glycogen synthesis, the conversion of glucose-1-phosphate into
glycogen with the release of inorganic phosphate, as described in EP 0 846 464 A2. The

reactions were in 96well microplate format in a volume of 100ul. The change in optical

-



15 cyclised using abase, for exanple potassium carbonate or sodi um ) :
met boxi de. Conpounds of ‘the formula (4) wherein A is heteroaryl ene a’rﬁj UG 2008
there is a bridgehead heteroatom for exanple, conpounds of the forr‘ruPa .
(4d) may be made by anal ogous chenmistry to that shown for maki ng conpounds
of the formula (4c). 0 P12 (R1 N-N HNOR3 (41) 20 It will be

appr eci at ggh dshagscertain of the various ring substituents in the conpounds
of the present invention, for exanple R, may be intr’(’)@ﬁ%‘éoa’pw" st andard
aromatic substitution reactions Qgg_gener'at ed by conventional functional
group nodifications either prior to or 1, 6 AUG 2006 WD 03/074532

PCUGBO0 -56- . ' .0 ] esses nment . d above, and
as suc ﬁ!érg% Z‘lzant 2 ?]gléggg‘gﬁo%%geﬁ#gé%%%%%%%g%ﬂ% 8?6%%1 a’ﬁ"ﬁ@%ﬁ " 1%1%2%:‘; ch

react i Resden®iF byolrevgendral arethod ohlovdlid RO atdierich OF JiViethdds bf Enymologyyot her

ComEh B A el S b 1

subst i tethimheaulfoniaeid); o(R-Hydoityethyifipeaizinb-1 stafdsiiaid sid)@ N Mgonn of

substj tuen d oxidation of substjt ts. The reagent ) reaction

condi § M BFIE B A R e b At e (PR art.

Part i cmmw-(e)cgmmselsﬂm, coRtafME 0.SmMAidttiritol, W dsQ5 GhifR ButicdACkdde the
introduction Qf a nitro group using concentrated nitric acid, the

i.nt r odPcliedipedil syroese) 1558 Blagpsersabatphomisse aichigpfrem rabhit gesFle Md| | de  and Lewi s
aci d ( etV 3icérk 4IHnBIpHRR. GELliCb-Blchied wea@esrsaﬂ&ﬁl%%iuﬁgi #id ﬁeﬁ@@di tions; the

10 introduction of an _ial kyl group using an al kyl halide and Lewis acid
(such d8 ghyragen ati 25mg ml| fopBOwmintiey. 401 9é the Erdymd eplu@nds addedtoRdpltasens; and t he
intr ' I Par .. cul %ﬁfgl f.mdifications , -
I ncl %ébﬁ%fﬁcegglru g{’fu%td !ﬁ%ﬁg%ﬁ&a%??gigl ‘g"F’ gﬁ%ﬁ@oﬁgﬁdam chor%%g'}ghgg ykef or exanpl e( ;)
cat al ytGomphymlis ogfenestadare prepided & HOUL105% DMSOa yshy Wiffet sohgibmevith finelt h 1ron i n

the presence of laric acid with heatj.ng; idation aof alkylthio, to
a1 eyl PR en ot 4 ERR e spf b not ot s B et Y hat 1
sone ofprdsiRe bEAG 1 FRBDMBE ThiaRellifBLdoRItBn bid MBYmMBR inhibRGASRaduwddesi rable to
protect any sensitive 3c,|2rou s i n the compounds. The_instances where
the présence of 30uM CP320626 (Hoover et al (1998) I Med Chem 41, 2934-8; Martin et al
15 (1998) PNAS 95, 1776-81). The reaction is stopped after 30min with the addition of 50ul

acidic ammonium molybdate solution, 12ug ml™ in 3.48% H,SO, with 1% sodium lauryl

sulphate and 10ug ml”! ascorbic acid. After 30 minutes at room temperature the absorbency at
620nm is measured. | |
The assay is performed at a test concentration of inhibitor of 10uM or 100uM.
20 Compounds demonstrating significant iﬁhibition at one or both of these concentrations may be
further evaluated using 2 range of test concentrations of ii_xhibij:pr to determine an ICsp, 2 N
concentration predicte& to inhibit the enzyme reaction bj( 50%. | | ( J
Activity is calculated as follows:- ' |
% inhibition = (1 - (compound CD620 - fully inhibited OD620)/ (non-inhibited rate OD620 -
25 fully inhibited OD620)) * 100. |
OD620 = optical density at 620nM. - | _
Typical ICsq values for compounds of the invention when tested in the above assay are
in the range 100uM to InM.
The activity of the compounds is alternatively determined by measuring the inhibitory
30 effect of the compounds on glycogen degradation, the production of glucose-1-phosphate from
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, T F

’



protéction is necessary or desirable and suitable nmethods for protection
are known to those skilled in the art, Conventional protecting groqQ§%m€gmﬁ
be used in accordance with standard 20 practice (for illustration see T.
Green, Protective Goups in Organic Synthesis~ John Wley and Sons, 1991).
Thus, if reactants include groups such as am no, carboxy or hydroxy it nmay
be deS|rabIe,%8 ﬁ&g ?Ct the group in sone of the reactions nentioned
herein. A suitab % otecting group for an amino or al kyP&EGES/ @ Bup i s,

for exanple, an acyl group, for exangle an al kanoyl group such as acetyl,
an al koxycar bonyl -group, for exanple & 25 nethoxycarbonyl, ethoxycarbonyl
or t-butoxycarbaonyl group, an _aryl nmethoxycarbony], for exanpl e
benzyloxydi'5%5W¥1ﬂ5£ 9?”0&65@3HP5?“§%&WﬁFé1%@' @?W“W#%%mﬂﬁﬁrotectlon

condi ti onsyn&QbmmBes ﬁﬂp ge afa{?%e‘%ﬁ tﬂu@ﬁs&ﬁ&‘d&ém RRCRRwRGA of tieibYadtr NATS he choi ce
or exanple, an acyl gr such as an alkanoyl

of protecti roup ou
or al koxyctall\g*é?i%s nymch ab34oaM exeitaggn, 4@5@@:@;& ina p@ﬁgﬂﬁeﬂci\méfun@;@a#pl e,

~ hydrol ysi SM%?HS t :ﬁﬁh dr oxi de, for
exanple lit Ifr?\%%eag%c;ﬂlg ﬁ r%%% ?Per natlvg{;ﬂf an aﬁﬁ*Mg&oup such as a

t - but oxyia%b@dwﬂyynwwowﬁbb@mmmr) NS Bitetmsbasic atig, HOﬁEhiIﬁ@NmM th a

tSlrJ: 1E ?Bl)(raogjgé% %‘%S"%ﬂ ‘@5@%@8’%{9&&%&8%%&%& ° 53 00877 - 57-

‘aryl meth onymmﬂummﬂve@lmgmwmlphwaa ddbih G &) R0y IS mmgplubagardan pssmsel;pf'fb:e renmoved,

Lglrl Séﬁwgegﬁo%éf%%ggﬁgﬁﬂﬁéf %%Eg%rﬁg&?%tﬁ%l %ﬁtzg\]iﬁgs[g %i raagf:%trb %??pl e boron

s(trif IMﬁateseﬂ‘mﬂ@)lphngeﬁzyniealphc&pmgmﬁmmuﬂd gluake6-phasghagr oup for a

mary for exa t hal oyl qgro MU may be renoved
by 1 r exdfoieprasHeie Citin) R pregEE et Bt Srebone AR LTS B 60T arn ne.
or with hymbjpafthehr @pasdiutiadis Qddéﬂ&iﬂmudﬂ@o@fd(wmhéﬁnd@ﬁw&ﬁmwd Gitp is, for
exanpl e, an a | grou for - exanpl e an al kanoy Ipﬁ%rou such as acetyl an

aroyl  gr o addgion g auhroupingFare solyHons Fompgupdsia b Frtedie BisPasdip 10l a | e

~ benzyl . They sapioha&h) aﬂfefm%a Ak Qondebiaidh 8 B PSS ﬁtﬂhendasa grseups Wil l

necessarity vary wth the choice of protecti n hus, for exanpl e, an
acyl 10 grmpﬂfsé@ﬁﬂféls’ﬂhﬁf GRadamesshred o thePresersg|o é‘? u??p > BMPQa assariiEtl, f or
exanpl e I P@g taI

hydr oxi (i:lse %o%‘gé@adrfa% nﬁﬁg}uﬁgnr%!r‘y&seg%l i hy ?e?)i(?l‘%%g@ﬁl %I@?%?%%%eﬁ/lgf y an

ar ylmet hy| Aftar Glypurs al:(ﬁﬁ"QaEelaWb Fluoresdocg Uit iRFES) atsencasmeshas 0nMoexcitsianpl e, by
hydrogenatéiégﬁb%%%% o cat al yst such as pall adi um on-carbon. A suitable
protecting group Tor a carboxy group is, for exanple, an esterifying group,
15 for exanpl e Tae ssedyliyperformednat etebtynbnogumaum wﬂmhhtomag/l(bm ordepMdd, for

exanpl e, b(),(onrf ognli 3 ldgnslclmsstraﬁng significant inhibition at one or both of these concentrations may be

20 further evaluated using a range of test concentrations of inhibitor to determine an ICsp, a
(: o concentration predicted to inhibit the enzyme réaction by 50%.
Activity is calculated as follows:-
% inhibition = (1 - (compound RFUs - fully inhibited RFUs)/ (non-inhibited rate RFUs - fully
inhibited RFUs)) * 100, '
25 Typical ICso value.sr for compounds of the invention when tested in the above aséay are
in the range 100pM to 1nM. For example, Example 14 gave an ICso value of 2.7uM.
The inhibitory activity of compounds was further tested in rat priﬁary 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
. 30 six well cuiturc plates in DMEM ( Dulbeco's Modified Eagle's Medium) with high level of
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

—



wi th a base such as sodi um hydroxi de, or for exanple a t-butyl group which
may be renov4 for exanple, by treatnent with an acid, for exanple an
organic acid such as trifluoroacetic acid, or for exanple a benzyll QABLE]E
whi ch may be renoved, for exanple, by hydrogenation over a catal yst such
as paUadi um on-carbon. 20 The protecting groups may be renoved at any
conveni ent stage in the synthesis using conventional techniques well known
in the che¥@edrssart. Certain intermediates in the prepgfagimog®f a conpound
of the fornula (1) are novel and form another aspect of the invention. As
stated hereinbefore the conpounds -#@fnmed in the present invention possesses
25 gl ycogen phosphoryl ase inhibitory activity. This property naybe
afsseﬁseﬁiltufbd)rn tsadamd ; olutkEn wghogj;t %&abdfati@&dﬂfaﬁd ﬁfﬁh 1@1@}1 mglﬂincmd 1mm]g The ?ct |h vity
of the ounds et erm ne ring the inhibhit t of the
30 conpGhHefEhaEoRet eﬂp?ngc\fqrwbg}exﬁggég H"’g@ﬁihﬂf?ﬁy ¥ “W%&‘%Eﬁﬁ\“/ i on of

gl ucos exdlinp RasweFRhRlelt ratc&borg{em&a%nwnidg 2tV CatE aRE1 9% EelAOTI#AR: C phosphat e,
as described in EP Q 464 A2. The reactions were 1n 96well mcroplate

for mat GORPRURdIYaS ﬁ@ieeﬁndlmutesrlﬁ@r bnailg@ersrhilsppdayith Pani gbicorgaethonn 031074532

PCTI CBGBLA8dhEeleibRiutidf Fad Mol Aftlr®0 niR i @htién RFTP @9%@7]@ FHoMhAON Was
neasured at 620nMin a Lab s% stenms | EM5 ‘Reader M- by the general nethod of

(Nor d i tBe glueosgeraconfrpiing ofthe %ﬂ@hﬁf&‘ﬂm@ﬁ% 1966, 619-625). The
reaction is Al 2-

ef fi anesul fan%éﬁg&g%wc% 4- 5 2{3%& oxyet %%?E@H l%ram ne a é:yﬁeagul fonic acid),
2. 5mVl MpGIpositia \@umwmcmugi of tlasd fomnéﬂ( »an pt@enavymtlceliyner)

NNN, N~- 1 cont ai ni ng
0. 5 d’écg :Eag?%?té&?g?l%@he assaykgghﬁ er "so eﬁ%l%’ﬁeﬂlb%?ﬁg %Eg?ﬂ% type 111
gl ycd@ewith DpibGurgewicyiiyergeptapla ddphbenrhzise a (GPa) from rabbit nuscle and )

()
Sorut 1 on ot afe boARRRIRE Be 1VEfloh e bE i /IHPRIEN, [P ol e BIFAMRRM (o |

t he enzasrbles loatnges) hird owsfi eabsules, adﬁpbusa:s sﬂqysumnhmfsf auulsois iispeniblend t he

reaction starte th the tion of 2 ucose | sphat e.
Compouria g oh@iplts dbn R a e s B T R By " £ e
sol uti oge;is i dqbeohs oradily s@lﬂtmem'tsuqhnsﬁhmpfor h8minivsition by irh&iamsfvy The

non i bited agti f asur t he | Opl 10% DVBO
in agga %‘Hﬁ%?ﬁ e&\f/ %‘Y‘ﬁﬁ%"&'%"ﬁﬁi‘ﬂﬁ?ﬁ%%‘?ﬁ %f%%ﬂs%é)& ﬂ&r? ?ﬁ?o presence
of 30p|\éx@ﬁ§]3%2ﬁndlﬂ'lﬁﬁﬂﬁfpoezﬁer§ibr o 90B)eral advbidisciRi(fddexadPB4s Bstedtr ti n et al

aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing

or as a suppository for rectal dosing).
The compositions of the invention may be obtained by conventional procedures
20 using conventional pharmaceutical excipients, well known in the azt. Thus, compositions
~ intended for oral use may contam for example one or more colounng, sweetemng, ﬂavounng
and/or preservauve agents . o — . - ( )
Suitable pharmaceutically acceptable excipients for a tablet formulation include, for
exarople, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
25 carbonate, granulating and disiﬁtegrating agents such as corn starch or algenic acid; binding
-agents such as starch; lubricating agents such as magneéium stearate, stearic acid or talc;
preservative agents such as cﬂlyl or propyl p-hydroxybénzoate, 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 ingrcdient.within the
30 gastrointestinal tract, or to improve their stability and/or appearance, in either case, using

conventional coating agents and procedures well known in the art.



15 (1998) PNAS 95, 1776-81). The reaction is stopped after 30m' n wth the
addi tion of 50PI acidic anmoni um nolybdate solution, 12ug nr' in 3, ¢ G 3
H2S04 Wth 1% Sodi um | auryl = sul phate and 10ug ni-1 ascorbi ¢ acid. Af er %@
m nutes at roomtenperature the absorbency at 620m is neasured. The assay
is performed at a test concentration of inhibitor of IOPMor |OCOPM 20

. -Compounds de nstratl ng significant inhibition at one or both of these
concentrati ons® e further eval uat ed using a range OfPCTEBD3/00877
concentrations of |nh| bitor to determ ne an 1Cso, a concentration
predicted to inhibit the enzyne react i®n by 50% Activity is calcul ated as
follows: 90" inhibition = (1 - (conpound OD620.- ‘fully inhibited 0D620)/
(non-i nhi bi t ed qoawwmemoralz@mambwmmmpfw@@w@mwhsquh@ezo =
optical depgidiy i aﬁ iddet dofie? GildéRH, ﬂféxa%gﬂ e AR YRGhaR! calchiy

invention when ove assay are e range 100)AMto 1nM
7he acti vi pmsnhﬁtephhaMrnpeamﬁgeh@n epyudss immwhictethy active Bgrediontds ixedwibur i ng t he

i nhi bitoryg, %%r%&?%h?{%qospﬁ’g@ﬂ { &ogl]é/&pgen degradation, the

product i on' 5 cose- : M "gl'ycogén is nonitored by t he
mul ti enz§me codyhens aspayionsgenetalyrontaia thel antiERngedeht indBidly p@wdergidor al et hod

of Pesce et al sce. MA Bo n, H Harri R Ni chol son, J F
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format in_a vo of 50RI,, The change in fl scence dye to the
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solution. Human reconbinant |iver glycogen phosphorwse (hrl GPa) Mum
i's pre-i nceueddEPm Fity acidsangd a hexdol sukhaspelyBrvethiylere soroyshmpnqasste. or 250y type |11

gl ycogen afondendeiol Brotthetd offcﬁ@eﬁ@@%%th%ﬂgfcﬁﬁn aliybtic a3Ebh8lk, TsHeR8mpld Ne coupl i ng
enzynmes, phospho Iucormt ase and g@ucose phaosphate 10 'deh ydr ogenase

(Si gna) ar@P‘ﬁiieé Bheoxycqtagl Spgongpsstion PfOfIIFCI‘Fé?fe ﬂﬁ%"e‘?ﬁqeé’fl‘ih@ﬁmél BBni t s per
vel . 30pderioda fm?fa&y hc:t@oaﬁdﬁﬁéﬂ%ls%h dsoBEERGyeR: dofBtb] BEHIBRAMAG SOl ution and

the reaction start
condensation products of ethylene oxide with partial esters derived from fatty acids and

hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
‘oxidants (such as ascorbic acid), colouring agents, flavouting agents, and/or sweetening
20 agents (such as sucrose, saccharine or aspartame). )
(: o .. Oily suspensions may be formulated by suspending the active ingredient in a vegetable
' oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents suéh as those set out above, and flavouring
25 agents may be added to provide a palatable orai preparation, These compositions may be
preserved by the addition of an anti-oxidant such as ascorbic acid.
Dispersible powders and granules suitable for preparation of an aqueous suspension by
| the addition of water generally contain the active ingredient together with a dispérsing or
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting
30 agents and suspending agenté are exemplified by those already mentioned above. Additional

excipients such as sweetening, flavouring and colouring agents, may also be present.



the addition of 20ul coupli ng enzynme sol ution. Corrpounds to be tested are
prepared in 10pl 5% DMSO in assay buffer solution, with final. 1.6 AUG 2006
concentration of 1% DMSO in the assay. The non-i nhi bi ted acti vi ty of GPa
is measured in the presence of | Qpl 5% DVSO in assay buffer 15 sol ution and
maxi mum i nhi biti on measured in the presence of 5ngs m " N-ethyl mal ei m de.
After 6 hgarnsoeas2300C Rel ative Fluoresence Units T- FYprn@igodgRasured at
340nM exci tation, 465nnenm ssion. The assay is perfornmed at a test
concentration of inhibitor of 10pMgxr 100pM Conpounds denonstrating
significant inhibition at one or both of these concentrations may be 20

further evalma mma@uﬁw@nfaa%sefthmssm@@ dﬁﬂ&d&tm%%r&fofl nhibitor to
det er m ne an | a concentratlon predicted to inhibit the- enzyme.

react i offl HyW%%nuiswe% i Thetolly P@aswmchﬂ agiegaiebipsoik gich aywlive ol er araehisisilt j on = (I -
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hepat ocytasdeneedsrans Bty acds dog hexitel anbjfdndqe{fmsmrqp@rsbrmuammomcebhua) apde, general

nmet hod P. tho Bi. 0 976) 13 29 83).
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( Bul 'becsadrmtawmdméol@cb Hheg bmallsiohdxdlaylagy cmtﬁﬂnsxbﬂeghmg,&!mburmﬁ and)l ucose cont ai ni ng
10% f oet al g serum NEAA (non essential am no acids), d utam ne,

~ peni cil ISV Yer"’@ﬁ‘f gnycin ((100units/100ug)/m) for 4 to 6 hours. The
hepatlgcyt es Sgﬁfp@artchﬁﬂ:rs thayllie féd(lafQGHh sVt EdbSCIEsTYYoRIOB/ 00877 - 60- »
cul tured Iﬂ éﬁﬁ’ MSOJml%tIOI’l wi t hout fgetal cal f seciﬁlﬁand with | OnM
i nsul i nPERYRC DAL SUGEShAPd Fak e GRBfeln 3 CRed after 18-20 .
hour s cpieﬁewaﬁvetmawﬁgﬁg/ot-btﬂmﬁﬁhhgmand addi ng Krebs-Hensel eit bi carbonate

buffer containing 2. 5mM CaCl2 and 1% gelatin. The test . cqonpound was added
and 5 m nut 3|P5%T@PCE=PW@1 ‘E’é‘?ﬂ"%‘“%éln?é‘yé‘ﬁ%ﬂ’q%H&éﬂ‘%\ﬁftaﬁ%mlﬁqt@l%cagon The, 5

Kr ebs- 6ls@k bilysRkdehdiG) WhRR nfa?B@Mﬁﬁhl@eé& REorfife B9 Mo BLoBANFO Gk 37" C,
95992/ g‘og/‘?c%z and ﬁs?hﬁeé gl ucose concentration ofgt he Krgbs mnsﬁl t sol ut i on

meas Ut gne %@@mﬁuﬂwgapwepr@w dFReFine onYpERg agshts Al IDSUERS eBHs: Re i s provi ded

a phar magRBkdnGRdntion@ BRRE! AlsRR1oMIEGIbIRETR i SEDaPal P IRARALR iBbctitie formul a
(1), or a pharnaceutically _
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for cxample a.

solution in 1,3-butanediol.
- Compositions for administration by inhalation may be in the form of a conventional
20 pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing . '
finely dii(ided solid or liquid droplets. Conventional aerosol Propellants such as volatile
fluorinated hydfocarbons or hyt.:‘nrocérl;dhs may be used and the aerosol device is conveniently . ( __ ;}
arranged to dispense a metered quantity of active ingredient. _ :

For further information on formulation the reader is referred to Chapter 25.2 in

25 Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chajm_lan of Bditorial
Board), Pergamon Press 1990. _

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For éxample, a formulation intended for oral

30 administration to humans will generally contain, for example, from 0. 5 mg to2 gof actlvc
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



acceptable salt or in vivo hydrol ysable ester thereof, as defined
hereinbefore in association 10 with a pharmaceutical |l y-acceptabl e Muent -or
earrier. |he conpositions of the invention nmay be in a form suitablegfayg 7006
oral use (for exanple as tablets, |ozenges, hard or soft capsul es, aqueous
or oily suspensions, emulsions, dispersible powders or granules, syrups or
elixirs), for topical use (for exanple as creans, ointnents, gels, or
aqueous or oi o 03@t4s2i ons or suspensions), for adm ni st raI;d'T?(réb F" 08,;7nhal ation
(for 15 exanple as a firiely divided powder or a |liquid aefro o ., for

cadm nistration by insufflation (for eganple as a freely divided powder) or
for parenteral adm nistration (for exanple as a sterile aqueous or oily
sol ution f o6 jaf ERYENMER1 @gl@%ﬂ&@@&?ﬁga RS2 ToP Fuch HABAMEGH! 2T
dosing or~as a suppositor or rectaf dosing).” The conpositions of the

i nventi on emioes of Adminitetidmand BosagnRégmed thereaierid mfasd toChapir 233 imonvent i onal
phar maceut i R . - J . ) co it kons
Ptended 1 getipe S6F BB ik @y Ay et Ui EPIRARAA P10

sweet eni ngBodrilaPagamandresatt®0or preservati ve agents. Suitable ‘
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phosphat e afimelak & initdodbwittdi the fikeSs-5000atigbed kjuag nefed bellyaikaatoe@ie adiinaly agent s

such as corn starch or alqgenic: acid; bindin agents such_as, starch;

ubr i cat | nb® ARERTSAEH 0ol miethe: and Mriicrpaliaigides & empr o iegS e
preservat i KemagestrsmSeesasabtit bydapsle will aRially Eontaltly ehir exanlNEZ sltey ofand

anti - oxi dants, . such ﬁ% ascorbic. acid. Tabl gt (&or mul ati ons maé be uncoat ed
orpcoat ed &tvhingregignt yaieraly aaily dosgindheangs ohi-pQmerks if eploved; HOBEE Nt

absor pt i1gn¢he daity R sAellinéRssaRG bE FarRA depthdifg fipoh AR n3& veasd, BRIpALIEA4drHRé tract,
or to inprove their stability and/or appearance, in _either case, using

convent i on@ adginistiatien. ansihr sevearitvolfheilacsr bedng trated: Acrosdiely theoRdgRt . 16 AUG
2006 WO 034QdAR3be BlednfiRa3Y %%?a@ﬁﬁ&éfwlﬁqérﬁ&‘ﬁiéé iRt @b Jafigk, use may be in

the form of hard.gel atin capsules in which t active ingredient is mxed

with an inert Bwiepidnm ofglieogen phospheriase wtivisedesirtied keznimwanbeapplicdiagt um
phosphat e gy #aahy %i’ma?%nﬁ@l%e,%?;&ditﬂﬁ hPhb Bub e @Festrld iddBHER, o?nlE'Sr xlﬁ(i% L;’S

ingredient is mXed w wat er or an Oi sucr‘13 as peanut oil, q _

par af fi A3 eherghbsiaacesjand/orgregtmarts uSuch geseintdtcamsnigenyde aghisyedbhwariofithehe acti ve
i ngredi ent i i.nel cod b uspendi ng
ngant 5. SUS T Fp Ph PEe Adu o Rn p e |
hydr oxy pr oj¢atinenst igaulsanesus (tiatment sy b in adinglerfehles or wekpaEiaiphletpFer ol i done, gum

example in the treatment of diabetes mellitus éhemotherapy may include the following main

categories of treatment:
20 1) Insulin and insulin analogues;
2 _Insuﬁplsq_cret_agbgj.le_s including sulphonylureas (for example glibenclamide, glipizide)
(' 'I and prandial glucose regulators (for example repagiinide, nateglinide); - T
3) Insulin senéitising agents including PPARg agonists (for example pioglitazone and
rosiglitazone); . _ .
25 | 4) Agents that suppress hepatic gluéose output (for example metformin).
5) Agents deéigned to reduce the absorption of glucose from the intestine (for example
acarbose);
6) Agents designed to treat the complications of prolonged hyperglycaemia;
o 7) Anti-obesity agents (for example sibutramine and orlistat);
30 8) Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (statins, eg
pravastatih); PPARG0. agonists (fibrates, eg gemfibrozil); bile acid sequestrants
(cholestyramine); cholesterol absorption inhibitors (plant stanols, syathetic

=



tragacanth and gum acaci a; dispersing or wetting agents such as lecithin or
condensation products of an al kylene oxide with fatty acids (for-1e¢§g€5lﬁ
-pol yoxet hyl ene stearate), or- 10 condensation products of ethylene ‘o b -
with long chain aliphatic al cohols, for exanple

hept adecaet hyl eneoxycet anol ,, or condensati on products of ethyl ene oxide

with partiV@0383458rs derived fromfatty acids and a hegrkadzessieh as

pol yoxyet hyl ene sorbitol nonool eate, or condensation products of ethylene
oxide with Iong chain aliphatic akl@éehols, for exanple. .
hept adecaet hyl eneoxycet anol, or condensati on products of ethyl ene oxide

W t h parti ahhiBisdre) bilehbiddbdoiphiedlinhibions {(IBATS) aAd hitdtiniiudidandealdgmds such as

pol yoxyet hy) ene sorbit ol nool eate, or condensation products of ethylene
oxi'de with FaFRE Sl‘é‘%f%ﬂ?@ﬂ‘é‘f“?"\t}@&’from fatty acids and hexitol anhydrides,
for exanmy eaR@lyylRieRBotSREs RRoIRRS RAbRI, indRA)AALE HARHiBHIRENSI ONS Ay
al.so contain one or nore preservatives (such as et hyl" or pr opyl ‘

p- hydr oxybelisinepabCalciyre putagenisty (gt nifedipingly Angicipnsip raspRiotrgiagonis ouring
agentss, flayosrl : Fol g i 11S... ch as sucrose,

_ sacchﬁzri neaécé)\"?2 gésr%g)l’ta gﬁ%%&s&%pg&%ggéﬁgég%sﬂ%gé@dgg; %g?zgr%% at ed by

- suspendi ) Hivsostetis medulatays sxih as) intithrormbotiesy edtivbioss of fbtinolysisedd as arachis oil
olive oil, ses ol l.or coconut oil) or.in, a mneralpil (such as |iquid
ar o tn) | REERR: el e Siondls tr B BBl ARt Bt gt  suoh as
beeswax, haantiplaphet agehts (egoaspitiaicidpidapreDmticoafiimed (heparig amigerst s such as t hose -
set out above, and flavouring.25 agents may .be added to provide a pal atabl e
or al prepar‘gf’elfE ?Wﬁb&@%ﬂ%gﬁ‘gﬁoﬁgw@?’%éd preserved by the addition of
an arg i - o dadinflatimhtonagats; aich benadstetbiddDamt@rl shinhioryiowe eigsaspird) gr anul es( )

suitable fqr preparatjon of an agueous suspension by the addition of water -
general | fnaétﬁ‘tgﬁaﬁm?ﬂ@%t%age%&@u@wn ‘oget her with a dispersing or

wetting agent, suspendi ng agent and one or nore preservatives. Suitable

di spersing or wetting 30 agents and suspendi ng agents are exenplified by
t hose al rea V°Fﬂé‘?ﬁ¢6%‘5@‘°‘é?ﬁ%@fﬂﬁd’ﬁs?’?t8ﬁ’ﬁqm“élﬁ% lﬁg’é’md%d %i?&i’o‘él’éir@v\eet eni ng,
f 1 avourhdtemaild(15, oF PpHathitedBaR aScepliBl s T Wb IBURHBMMIe eskbthbldbt, 006 WO
03/ 074532 PCT/ GB03/00877 -62- The pharmaceutical Conpositions O the

i nveht idshinedhgreiRpaferedar ysp in raethedrabiregtmens of a wamypleeded apmplspdhas magne oj |y
phase mpyebgya vegetable oil, such as olive oil or arachis oil, or a
mneral "oil, such as for exanple |iquid paraffin or a m xture of any of

these. Sui t &stoedingtaar additipnel gspsefeh the inyaytiop gherg ig proxidadpregupound of the
nat ur alghy:fqey deﬂﬂn&%éﬁicéﬂ%&egtﬁblgmo?%ﬁy%lﬂﬂg Gtel hABGCANt h,

natural I'y-occurring fphosphatl des such as soya bean, lecithin, an esters or
par t i aldetivedtheseinbefere; fprise iy mmedicaent. aci ds and hexitol anhydrides (for

exanp e sor Ql:éo?cﬂném %Qdﬁ%ﬁﬁ)asﬁ&%f the invention there is provided a compound of the

formula (1), or a pharmaceutic_aﬂy acceptable salt of in vivo hydrolysable ester thereof, as

‘\...,./

defined hereinbefore, for use & a medicament in the treatment of type 2 diabetes, insulin {
resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity
in a warm-blooded animal such as man. | |
25 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 vive hydrolysable
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the
treatment of type 2 diabetes, insulin resistance, syndrome X, h’ypu_axinsulinaemia,
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal such as man.
30 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 vive hydrolysable



condensation products of the said partial esters with ethylene oxide such
as pol yoxyethyl ene -sorbitan nonool eate. The enul sions may al so contain
sweet eni ng, flavouring and preservative agents. 10 Syrups and el i xilhsAUtepib
be fornulated with sweetening agents such as glycerol, propylene glycol,
sorbitol, aspartane or sucrose, and may al so contain a demnul cent,
preservative,_flavouring and/or col ouring agent. The pharnmaceuti cal
conposi tions %93/05?5% be in the formof a sterile inject @T/EBI3A4RTEOUS Or
oi Iy suspension, which nmay be formnul ated according to known procedures
using 15 one or nore of the appropriﬁ“e di spersing or wetting agents and
suspendi ng agents, which have been nentioned above. A sterile injectable
prepar at i offteiregh asglefredhersinbpforedn the manfagireof agpgdicament forusaiadhfensi on in a

non- t oxi ¢ papRAL @frrfaelzxai@%@imta%hﬁ.bﬂioaém&mpgucmI_Mﬁﬂt1 for exanple a
solution in 1, 3-butanediol. Conpositions for adm nistration by inhalation

may be in the fAsporiliag tos fadlvy Eatrecd s aspegt of thegnentiendtbieraisrpoevidedar r anged to

di spense t i I; i i . 1t Al Al i nely

i v ded sof PR o REH BBt prSlph il Ao A ATA s ERRE LA IImt "0 Y s

vol ati | e5 fukhesrmanainadednf drabdmatinertsvhinh chyphisecaintin steringey sdidanirsgdn and -

t he- aerosoéffegt%)éié& udt%f%?&ﬁ’?ﬂﬂcf%%ﬁﬁm?{ranged to di spense a netered quantity
O Of FEEER ARG

of active Ingre fmation on fornulation the reader is
referred to Chapteding®.tlis furth@Fedot ofitbis sspedt oflbenvedtion thexeds Mevidai anal

Chem stry [N _Hansch; irman. of . Edi tori al ard), ..Perganon Press
1990. The %e%%dr?fmg?mﬁ F\%g%lﬂ%‘asrglﬁ'frhgﬁ?mgﬁ%ets f %“’E"S%gﬁ}?&&‘)‘%ﬂ‘?aﬁ he -or nore
efi pi ent shyperglupagohamin, cardiraigiheent ® srapesity tr varin-Bloatded agmalr sukly aswanyindependi ng
upon the,hos reated and .the arti,cul ar. rout,e aof adm.nhistration. For
exanpl 610 PSP EE PG Ve e B ring O g prel R R LRe FORE TS wi | |
gener al | y eapbaidof fdanla¢®anpl e, from 0.5 ng to 2 g of active  agent
conpounded wi th an.appr i ate and conveni ent anount of exci.gients which
oy vary. f 1 omheagiint B 8 bt Es 85 s She fRERh oo £ Hevinin)

conposi t i oMethddFagfing Gipk 2 dRBEEs ik WhrmlBlodieGad BRI0suc\él Bahn] thikbdet such

PCTI GB03/ 00877 -63- generally. contai Eﬁ_abqut 1 rag, to about 500 of an
active i ngFemehyhicheymprisss pdministerpg gt pymal ag,5eeiye &Rowt of4fPRe%f  ati on and

Dosage Regérmasmutadie). r eader is referred to Chapter 25.3 in Volune 5 of

Conpr ehensi ve Medicinal Chem stry (Corwin Hansch; Chairman of Editorial
Board), Perga ey stipted akove giggize of the dose required for the therapeutic or prophylactic

treatment of a particular cell-proliferation disease will necessarily be varied depending on the

host treated, the route of administration and the severity of the illness being treated. A unit
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.

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

C their pharmaceutically acceptable salts are also useful as pharmacological tools in ihe o

development and standardisation of in vitro and in vivo test systeins for the evaluation of the
effects of inhibitors of cell cycle aCﬁﬁty in laboratory animals such as cats, dogs, rabbits,
monkeys, rats and mice, as part of the search for new therapeutic agents.

25 In the above other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounnds of the
invention described herein also apply.

Each Example is independently pfovided as a further aspect of the invention.



5 The conpound of fornmula (1) will normally be adm nistered to a T
war m bl ooded aninmal at a unit dose within the range 5-5000 ng.‘perI majh&
nmeter body area of the animal, i.e. approximtely 0.1-100 nglkg, é S
normal |y provides a therapeutically-effective dose. A unit dose form such
-as a tablet or capsule will usually contain, for exanple 1-250 rag of
active ingwedsensiz Preferably a daily dose in the rangfc,,%m}m 0. mglkgis

enpl oyed. However 10 the daily dose will necessarily be varied depending
upon the host treated, the particulgg route of adm nistration, and the
severity of the illness being treated. Accordingly the optinmum dosage may

be determ ned by the practitioner who is treating any particular patient.
The inhibition of glycogen phosphoryl ase activity descri bed herein nay be
appl i edExamales sol e therapy or may involve, in addition to the subject of
the present jyayeRkddARin A b&HilufRER by iR (QldMels U pdpor treatments.
Such conjoi nt treatnent may bg acf'hi %veé- by \l%ay gﬁ?&t %gﬁ??%ul t aneous, _
sequent Whichomiessegbadedontherwishi ni st rati on of the individual conponents of .the

et g Sl QSRS L RRLTR TRY. Bl 8l A8 8 APLER @1 (1 separate

tabl ef’s. exanplPe 1n trea etes us chenot her apy
may i nckmblientttérepefatiré, olvet isgpt Aimperatiad i gerangs obI8-25°Eahdremier an20 1) | nsulin and

i nsulin_analogues;.2) Insulin secret gues includin sul phonylureas (for
exanpl ea%fols h@%cf%‘?gf%é?ss‘éﬁ%iaﬁﬁ%e) ago 9 and prandial glucose regul ators

_(folr g_x ﬁiypi;%;ircema@zis !ﬁﬂeéﬂdﬁe%‘mzteﬁgﬁlyﬁblid&x)a;gpe%)ul:ﬂ s{mip}nhﬁ;rbvsmaioh bﬁs@ohagr_m?gent s) - '
i ncludin A oni sts (for exanple pi i tazpone L rosiglitazone);

4y hgantd A ol eaTun et Gt SuB S et QRSB Banira S or i . o)
Agentlm dﬁﬁiigmg@laﬂﬁﬂm&@béfaenédsfmpg@ewcm ijon of gl uco?]e frorr}the i nt est:cne ((’o";
exanpl e ..acarbose) ;. 6) Agent esigned tg treat, the conplications o -
prol ongé‘b1 ﬁ?%‘?‘%ﬁ‘%?@&@%ﬂ’isgl@hc%c’ . F?ﬂgﬂ%%@ﬁ‘:@g gtgﬂ‘tlgyef‘%ﬁ‘{‘maé?(%??me si but rani ne
and or | i(BL@twas caBedut Adifica golMSdtéspwhae B and eI toRnBUE RfcaBd tol thi¥>- COA reduct ase
inhibitors (statins, eg ‘gravastatl n) ;. PPARa ggonl sts_(fibrates, eg

. )+ F i €
ger nf i brAs37s acolugmcgniaiang 18 g 67 R0 oIR8 OF siticant AR icronparirln size hip Filt or of

absor pt ibeig bahRid2id b0k 60 MRlipBabRsARRL and BYIUBEbY £pirodd\diac 2DEkhed WoMO3/ 074532
PCT/ GB03/ 00877 -64- inhibitors); bile acid absorEtl on inhibitors (IBATI)

and n¥%c ofarian. Elzsber it falifgmis ek aader the name “Mega Bond Elut SI”; “Mega Bond
Elut” is a trademark; where a Biotage cartridge is referred to this means a cariridge containing

KP-SIL™ silica, 60y, particle size 32-63mM, supplied by Biotage, a division of Dyax Corp.,
1500 Avon Street Extended, Charlottesville, VA 22902, USA;

(iv) in general, the course of reactions was followed by TLC and reaction times are given for

20 illustration only;
(v) yields are given for illustration only and are not necessarily those which can be obtained by
diligent process development; prepafétioné weit repeaied if more material was required; - ' ( )
(vi) where given, NMR data is in the form of deita values for major diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,

25 determined at 300 MHB using perdeuterio dimethyl sulphoxide (DMSO-3g) as solvent unless
otherwise indicated, other solvents (where indicated in the text) include deuteratgd chloroform
CDCls; |
(vii) chemical symbois havc their usual meanings; SI units and symbols are used;

(viii) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures are

30 given as gauge pressures in bars; '

(ix) solvent ratios are given in volume : volume (v/v) terms;



(ni-dcin and slow rel ease fornul ations); 9) Antihypertensive agents such as,
A blockers (eg atenolol, inderal); ACE inhibitors (eg lisinopril )1__Ggqj|5qm}gm
ant agoni sts (eg. nifedipine); Angiotensin receptor antagonists (eg

© candesartan), a antagonists and diuretic agents (eg. furosem de,

benzt hi azi de); 10) Haenostasis nodul ators such as, antithronabotics,

activators of fibrinolysis and -antiplatelet agents; thronbin antagonists;

factor Xa i nhVBM™YF¥2 factor Wi [a inhibitors); antiplat @CEGBeyesws (eg.

aspirin, dopidogrel); anticoagulants (heparin and Low nolecul ar wei ght

anal ogues, hirudin) and warfarin; and®f0 11) Anti-inflamatory agents, such

as non-steroidal anti-i nflamratory drugs (eg. aspirin) and steroidal

ant i - i nf | afreesepecra bl wery wp wiker PlF%T@ﬁéi}"—‘ngAtf(?@)ﬁ]GﬁW@ vplis ig thegheniieal aspect of

t he presen a (1), or
fontsdH48 pélb RBad &;ﬁ{g«a dirsct @ ﬁ%!dr@ﬁ?%@ WHOTRR hy&kﬁér Ofbtm %dﬁ%ag Ol

a pharmaceutical [y  acceptdbl e salt or ester thereof,
as 15 def bywdegtroreimpact fBI,drst atofdombardmént (BATer tlemirosgra) GEQBI; madves fayfn/z
war m bl ood I I additi onal
aspect of %gélgl hg%n]falﬁg’%glryﬁgl}se%?%g 1&1?(:8%/‘3?}? eét%%ggﬁ %lgﬂgq&@uﬁl@ssf ormula (1),
or a phaﬁnmb@wtsbsiabdgneadmwomﬁhse(wbﬁn or in vivo hydrol ysable ester-
t her eof , ¢1 e;o ne rrel Erl'h%efore dfor use as a nedi canent. 20 According to
an additi OXQI B fnga PHECR TR EE on there is provi ded a conpound of the
formula (1), or a p$r maceut stareihd Mateiaiiept abl e salt or in vivo hydrol ysabl e
ester thereof, Zﬁg)fl ned hetm l? fore for use as a nedicanent in the
treat ment of type et esSIASHF n  resistance, syndrome X

rinsul i naem a, ¥gpdr gl ucagﬁmgm a cardiac i schaem a or obesity in a
w{lm bl gﬁded ani mal gﬁh as "ﬁaél According to this another aspect of the
i nventi thereis.%@ i ded % se of a conpound of the formula (1), or a
pharmaceutical |y acoept abl e &&ﬂ&mﬁéth{lﬂa vivo hydrol ysable ester thereof, as
defined herei nbefore bi] t he nﬁcﬁ ]gture o{ a medi canent for use in the
treatment of type ZH‘a bet esl-YHIYPIFOHFEIest ance, syndrome X,

hyperi nsul i naem a, pirgper gl u&ag@ﬂggeﬁlﬁamﬁa,r di ac i schaem a or obesity in a
war m bl ooded ani mal _such as man Q According to _this another aspect of the

invention there is ¥P%Vi ded @Yl @FGWIWB?%WHWW‘PH@ formula (1), or a
pharmaceyti cal |y accept abl e ggkdchigfideh n. vi vo hydrol ysabl e 16 AUG 2006 WO
03/ 074532 PCT/ GB03/ 00877 -65-  eater thereof, as defined hereinbefore in

t he, manufacture of EtaO redi ca$ighY ¢H8F use in the

THF tetrahydrofuran;
DMF N, N-dimethylformamide;
HATU O-(7-Azabenzotriazol-1-yl)-N,N,N' N~
20 tetramethyluroninmhexafiucrophosphate
C DMAP  4-dimethylaminopyridine
- ' - TBAF ‘tetrabutylammonium fluoride
TFA trifluoroacetic acid

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

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



treatment of type 2 diabetes in a warm bl ooded ani nal such as man. .
According to a further feature .of this aspect of the invention thf %@bﬁ‘.
provi ded a nethod of producing a glycogen phosphoryl ase inhibito-@ @ét .
in a warm bl ooded animal,. 5 such as man, in need of such treatnent which .
conprises admnistering to said aninmal an effective amount of a conpound of
formul a ( ' ding to this further feature of thi ct of the
invention%%hgﬁgggé provided a nethod of treating typgcgaﬁﬁgﬁgzes, insulin
resi stance, syndrone X, hyperinsUIngenlia, hyper gl ucagonaem a, cardi ac
ischrem a or obesity in a warm bl ooded- ani mal, such as man, .in 10 need of

such r 3L Bt Wil GNP iRS AT Al RO HMSLL: 331 ani el an effective
: OUTTo A . his further feature of
t hi s as petrahydfog in-f yigolgSaaitibgaimide net hod of treating type 2

di abetes in a,marh}blbodedAéninalf such as pan, in need of such treatnent
whi ch conprises admnistering to said anjm ) ef fective anount of a
0 he

conmpound 15 of fornula (1). at eg_d si.ze of the dose required
for the therapeutic or prg | dlct atgent of a particul ar
cell-proliferation di sease wd @pce ' be vari ed dependi ng on the

host treated, the route of adm ni stration%lg the severity of the illness

being treated. A unit dose in the range‘,J Mexanpl e, 1-100 ng/ kg,

f
preferably 1-50 I i S Vi S 20, .| ddition to_their in
t her apeuti c ng:aﬁbgg’réaﬂ‘ffﬂ'g%né@ﬁﬁg%ﬁ%@yﬁﬂe ti‘ﬂ‘sg; '!((l g &ﬁa m""‘ﬂqlpel}#bsB
phar mesc €140 g a5 2ymradly; eiyadhsoREI(10D rl)endfislly BDET (1.8206 29D afmivBGRLOgi cal tool s
in the developnment and standardisation of in vitro and in vivo test
syst ens 295 1@ methd\S-aming-3-g5p-df-dihydroquinqia(@yagetnt Glathdsl: 889 812 cycl e (t )
rats

act i Vit ¥nrhdl) AR rédc@onwAREAE for FUE ThéRacidh Vas HQ0&IedMMIviafer (2000NKeEYS,
and mce, as part of the search for new therapeutic agents. 25 In the above

ot her pHAdp#ad EiEed ¥igproedidond) mingRhe ravlians grscivitie Wescfilterpd @ndiashedtie ament
Manuf actyks 1(50%@ UiAe (3 0180 ALY S1IEIO 85 1B PlifIcEridcRd sGRAIiREL S Oof the

conpounds o the) invention described herein also apply. Each Exanple is
i ndepthdapd wdepirighNagunen fas6 h tof fymishahe tiflgsempovnd (800, 76fpxasnipala yellby AUG 2006
WO 03/ 0¢4fpp2 PCUGB03/ 00877 -66- Exanples The invention will now be

il ustrqted by the followng non-limti ng exanples in which, unless stated
ot her wi SH:NMR 3.15 (m, 2H), 3.64 (s, 3H), 4.74 (m, 3H), 7.18 (m, 6H), 8.58 (d, 1H), 11.91 (s, 1H);

MS m/z MH" 418, 420.

15 Example2: N-[1-(Carboxymethvl)-2-0x0-1.2.3.4-tetrahydroquinolin-3-yIj-2-chloro-
6H-thieno[2.3-b]pyrrole-5-carboxamide

o)

CH
LiOH (1.41 g, 33.6 mmol) in HyO (16.5 mL) was added to a stirﬁng.solution of 2-
| chloro-N—[1—(methoxycarbonylmcthyl)-z—oxo-l,2,3,4-tetrahydroquinolin—S-yl]—ﬁH—_thjeno[Z,B-
20 bipyrrole-5-carboxamide (Example 1; 7.00 g, 16.8 mmol) in_THF (88 mL) and the reaction
was stirred for 2 h. The reaction was quenched by addition of 1M aqueouns HCI (200 mL) and
EtOAc (400 mL) and the 6rganic layer was dried (MgSO,), filtered and evaporated, The
resultant white foam was triturated with hot Et;0 (100 mL) cooled, filtered and dried to afford
the title compound (6.00 g, 89%) as a white solid.



5 (i) tenperatures are given in degrrees Cel sius (*¥C); operations were
carried out at roomor anbient tenperature, that is, at a terrperﬁtgr ﬁﬁ %dﬂﬁ:
the range of 18-25*C and under an atnosphere of an inert gas such- é

- .argon; (ii) organic solutions were dried over anhydrous nagnesi um sul phate;

evaporation of solvent was carried out using a rotary evaporator under
reduced pressure (600-4000 Pascals; 4.5-30 10 mmHg) with a bath

t enperature o\mﬁ% 132 60' C (iii) chromatography nmeans f| ER/GBPYOSML ogr aphy
on silica gel; thin layer chromatography (M) was carried out on silica
gel plates; where a Bond El ut col um 1% referred to, this means a col um

~contai ni ng_10 or 20 or 50 of silica of 40 mcron particle size, the

Silica  beErME AR A2 & 0. A75 GRABben @ 35h 1115 6. HAu 73U @AHed by a

porous di sgs7 @birgl Nesh &g, hoYard, @H)émqm{q&mﬁc;al i fornia, USA under
", "Mega Bond El uf’

the name "Mega Bond Elut Sr , IS a trademark-, where a
Biotage cartridge is referred to this nmeans a cartridge containing '

RP- ST ~m Sil li6k 3,602 bniiab Wil Gu Bl Snna 4Bl Bl o 8ur@ di Vi S on

(iv) in pesrbtléno(2.hb plesTace pmigdet i ons was followed by TLC and reaction
times amgiven for 20 illustration only; (v)Xields are given for
illustration only and are not necessarily #H whi ch can be obt ai ned by
di li gent process devel opnent @m‘g T4 “e~repeated if nore materi al
was required-, (vi) where gi N tag=Nin the formof delta val ues
for mmjor diagnostic protons, givenH | n° partg per miHon (ppm relative to
tetramethylsilarle (IMS) as an internal st d, 25 determ ned at 300

flz using perdeuterio dinethyl sul phoxide (DI\750 86) as solvent Unless
ot her wi se i ndi Tetthgamint (BSrulsalTmnbd tHenldylchlondortated?h. 1 pL, 0123 rimeol ) | ncl ude

deut ent ed chl or.of or 13: (vii) chem cal .synbol s haye. their _usual

neani ngs; ﬁre_%%@%%%@yl&?%x -gég‘A—t(s ?fffq%"z‘a%é‘f '%S?hé%tgﬁffés are given

as absol uttﬁiem[E,S%Wyﬁsleiﬂ%aR_aﬁ&ﬁﬂé(lE&Bﬁ%le ze%qa\t@g, eds ﬂﬁ:ﬁa&)iﬁlﬁlﬂ@draxﬁsleﬂ-ﬁg(@ gi vlen as
auge pressures, ars.: (i sql.vent ratios are given.in v : vol unme
?VJ\Q/) !to é$ . %SA&QJQ‘?I@U by%é%ﬁdﬂ%%‘f“’%@@ﬁ?ﬁ%@ﬁ'} “&éf"asfd%)”y%‘é@ spectra
(MB) viere matflomvhsbtiabd ot £akthe] HeTRlg2004L) 484 BICRGIIORAL) W idbdaddie chem cal
ionisation (Cl) node using a direct_ exposure probe; where indicated

i oni sat i orP &Y 1&feF Wassgppratgsly washe Wity Mt &0 miy; apd the geganic {ayeh Y38 A% drent

(FAB) or ehesSbyofRdréyand GaiBbratel Alhk €sidhOWadPusfied by column chromatography

(MeOH:DCM 1:19) to afford the title compound (56 mg, 56%) as a white solid.
15 'HNMR 3.15 (m, 2K, 4.23 (d, 1H), 4.67 (d, 1H), 4.82 (m, 1H), 6.88 (d, 1H), 7.05 (m, 2H),
7.14 (s, 2H), 7.24 (m, 2H), 7.54 (s, 1H), 8.51 (d, 1H), 11.91 (s, IH); MS m/z MH' 403, 405.

C Examples 4-7
The following examples were synthesised by an analogous method to Example 3:

20

tetrahydroquinelin-3-yI]-6H _thieno [2,3-b1pvrrole-3-carboxamide

Example 5:  2-Chloro-N-[1-(N-methyvlcarbamovylmethyl}-2-0x0-1.2.3.4-
tetrahydroquinolin-3-yl]- 6H-thienol2,3-bIpyrrole-5.carboxamide

25 Example 6; Z-Chloro-N-l1-!N-hxdrogcarbamoxlmethzl!-2-0)?0-1,2,3,4-
tetrahvdroquinolin-3-yl]- 6H-thieno[2.3-h]pyrrole-5-carboxamide




are given,;

general ly,

and unless 5 otherwi se stated the value quoted is (M1V;
foll owi ng abbreviations are used: SMstarting material;

acet at e;

| - et hyl -
di et hyl

MeOH net hanol
1- hydr oxybenzotri azol e;

e t‘&g 0(9674

-0-(7- Azabenzot ri azol -

DVAP 4-di net hyl am nopyndne TBAI |
trifluoroacetijc a |d
scope ofXpe

hyl am nopr opyl ) car bodi -i rai de
F tetrahydrofuran,;

10 Et OH et hanol ;
Dl PEA d|-|sopropylethylan1ne

al n |nterned|at
N droxyeth

- DCM di chl or onet hane;

EDC

15 hydrochlorlde

DNI F N, N-ditnetP&J/EB8YNET de;
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2- Chl oro- N-fI - (met hoxvcar bonvl net hyl ) - 2- ox
‘tetrahvdroguinolin-3-711- 6FFth|en0f2 s
N HO O O One 5-Carboxy- 27 i »
g, 25.2 innol), A 7
finally EDCl (4.82 g, 252 m$o|)1-|wer@ 0

HOBT 5

2. 3A-

| e-5- car boxani de G
,3-b]py.trole (Method 9; 5.
anhydrous DNT (100 nmi) and

2]
Example | NR'R? 'H NMR mz
M
4 N 2.84 (s, 3H), 3.03 (dd, 1H), 3.10 (s, 3H), 3.19 431,
| (app. t, 1H), 4.58 (d, 1H), 4.74 (m, 1H), 493 (d, {433
1H), 6.87 (d, 1H), 7.03 (1, 1H), 7.09 (s, 1H),7.18 |
(s, 1ED), 7.25 (m, 2H), 8.56 (d, 1H), 11.95 (s, 1H).
5 ~N 2.60 (s, 3H), 3.05 (dd, 1H), 3.16 (app. t, 1H), 4.37 | 417,
| 114 (d, 1H), 4.68 (d, 1K), 4.87 (m, 1H), 6.88 (d, 1H), | 419
7.04 (t, 1H), 7.10 (s, 1H), 7.18 (s, 1H), 7.27 (m,
2H), 8.00 (m, 1H), 8.52 (d, 1H), 11.91 (s, 1H).
6 HO\N, 3.02 (dd, 1H), 3.17 (app. t, 1), 4.30 (d, 1E), 461 [ 419,
| l[l (d, LH), 4.84 (m, 1H), 6.92 (d, 1H), 7.05 (t, 1H), | 421
7.09 (s, 1H), 7.17 (s, 1H), 7.27 (m, 2H), 8.52 (d
| 1E),8.90(, 1H), 10.72 (s, 1HD), 1192, 1H).
7 HO o~ | 304 (m, 1), 3.10 (@, 3H), 3.39 (m, 2H), 432 (4, | 447,
: 1H), 4.73 (m, 3H), 6.89 (d, LH), 7.03 (¢, 1H), 7.10 | 449
(s, 1H), 7.17 (s, 1H), 7.27 (app. d, 2H), 8.09 (1,
1H), 8.53 (d, 1H), 11.92 (s, 1H).
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added to nethyl 3-am no-2-oxo- 3, 4-di hydroqui nol i n-1(2H)-yl)acetate (Mthod
1; 5,89 g, 25.2 mnol) and the reaction was stirred for 18 h. The fgggslmg
was then diluted with water (200 nL) and stirred vigorously for 30
The resultant precipitate was filtered and washed with -water (50 rrL)
Et OAc (2 x 20 nL) and &0 (2 x 10 nL). The collected solid was further 10
dried under high vacuumfor 6 h to furnish the title conpound (8.00 g, 76%
as a pale yel WBW0H¥ERI d. ' 11 NWR 3.15 (in, 2H), 3.64 (s, pa¥beasdsts (in,
311), 7.18 (in, 6M 8.58 (d, 1M 11.91 (s, 11f); M5 nlz Mf'418,4-20. 15
Exanpl e 2: -71-
l\l—fl-(CarboxyrrethyI) 2- oxo-1; 2, 3, 4-t et rahydr ogui nol i n- 3-yl | - 2- cbl or o-

6Ht hi eno :er-G‘hbnEN t(bhwdroxvathyh-2oxb-112-3:4-te:; finolhd-Byi) OH Li OH
' . . 2 was added to a stirdng solution of 2-
u B ; t y 2-0x0-1, 2, 3, 4-t et rahydroqui nol i n- 3-y11-
6H-t hi eno[ 2, 3- 20 bl pyrrole 5- car boxan2i de ( anple 1; 7.00 g, 16.8 nmol)
in TBF (88 nL) and the reaction was stirred @ h. The reaction was

and EtOAc (400 nlL) and the

quenched by addition of 1M aqu c [
organic |l ayer was dried (Ngé%ed ang evaporated. The resultant
white foamwas triturated wth t Odl m,l.) cooled, filtered and
dried to afford the title conpound (6.00 g,MéEQ% as a white solid. 16 AUG
2006 WD 031074532 PCTI GB03/ 00877 -69- 'H NVR#B 14 (m 2M 4.52 (d, 111),

4. 75 2M 7.03 3M_ 7.18 d, 11.90
(a1 2N T g pyrbing (6L, Srsmic) hasrekie] himmbamt ©5adth S4B mmoD
2- Chl or 05 Nydid adde@{obant@&tdmﬁanm-z%xm stt&rﬁséo%ﬂoﬁﬁbwﬂaﬂura@m n-3-vil- 5

6H- t hi enoF2, 3- hl pvrrol e-5- Car boxam de Tri'et hyl am ne (38 pL,

0.27 mol )%‘Iﬁi&%%ﬂﬁﬂﬁ@%ﬁ@ﬂ@%@?@%@ @ 20 &A}?’f ngnglyingpiidious WEF 0added to
N-[1- (car bgwygbd ydnbwes 6 sBahg ford hATinet, (A0WAh e Pk N 31 lobr Fagh! or 0- 6H

added slowly and the mixture stirred for a further 30 min, The reaction was carefully
quenchéd with 1M HC! (200 mL) and EtOAc (400 mL) and the organic layer was further

10 washed with sat, aqueous NaHCO; (100 mL), brine (100 mL), dried (MgSO,), filtered and
evaporated. The residue was triturated with refluxing Et;O (30 mL}) and after cooling the solid
was filtered and dried to afford the title compound (1.70 g, 88%) as a white solid.
"H NMR 3.04 (1, 2H), 3.59 (m, 2H), 3.91 (in, 1H), 4.01 (m, 15), 4.72 (m, 1H), 4.83 (m, 1H),
7.18 (w0, 6H), 8.48 (d, 1H), 11.90 (s, 1H); MS m/z MH" 390, 392.

15 _
Example 9:  2-Chloro-N-[1-(2.3-dihvdroxypropyl)-2-0x0-1.2.3.4-tetrahydroquinolin-3-
C o vlLGH—thlenoLZ 3—b]g[rrole-5-carboxam1de
d
/ N

6M Aqueous HCI (1.47 mL) was added to N-{ 1—(2,2-dimethy1—1,3-dioxolan-4—
20 ylmethyl)—2-oxo—1,2,3,4-tetrahydroquinolin—3-y1}-2-ch10r6—6H—ﬁlieno[2,3-b]pynolc-5-
~ carboxamide (Method 3; 340 mg, 7.45 mmol) in THF (14 mL) and the reaction was stirred
for 4 h., The reaction was quenched by addition of tﬁethylamine (1.5 mL) then diluted with
water (30 mL) and EtOAc (40 mL). The organic layer was separated, dried (MgSQy), filtered



t hi eno[ 2, 3- bl pyrrol e-5-carboxam de (Exanple 2; 100 ng, 0.25 mmol) in .
anhydrous TEF (2 10 nL) at O OC followed by stirring for 1 h. Co Cﬁumb}n@bﬁed :
aqueous NH3 (I nL) was added and the reaction was stirred for a'f :
h. Water (20 nL) and Et QAc (40 nlL) were added and the organic Iayer was
separated, washed with IMHCI (20 nlL) and the organic |l ayer was dried
(MgSH™4) , fwdgﬁﬁgglz and evaporated. The residue was p““PE’r/%Qus%gw ol um

chr omat ogr aphy (I\/EC]-I DCM 1: 19) to afford the title conpoun ?56 ny, 56%
as a white solid. 15 'H NWR 3. 15 (n'yg_211) 4.23 (d, 1M 4.67 (d, 111), 4.82
(m 1M 6.88 (d, 1H), 7.05 (m 211),  7.14 (s, 211), 7.24 (m 2H), 7.54 (s,
1M 8. 5ia didpordid. ThoreSducl s whlebli whiBhM st NI L) £0Patcf QRling ysanpl es 47 The
foll ow ng exanpl es were synthesi sed an anal ogous et hod to Exanple 3:

20 Exampilesdmdsriehogfiobg KoeRmpam ms&%vawﬂmmmm 2-0x0- 1. 2. 3, 4

2 crior o DRy AR e 7 B0 1 i o 62 Pramp es:

t et rahdebdihﬂhfSL 160); BISwa/e MIB1420,/i28nof 2, 3- bl i i yrroI e- 5- car boxani i de 25
Example 6, 2-Chloro-N-rl -(N—hydroxycar bano_vl net hyl ) - ?~oxo- 1, 2, 3, 4w
t et r allydr onui noI in-3-vil- 6Hthi enor2 3 bl oyrrol e-5-car boxam de 16 AUG 2006
WO 0310E45iB¢ ] 8 ]

2- Chl or fI-fN— - ByE Oy eyl JELAYI |- 2-0x0- 1,2, 3, 4- -
m 2% S RIS r boxanide -] H O s O

tetrahy
0 0 R Exanmple WV' 11 NIVR mz nmw 4W2 84 3B), 3.03 (dd, 111), 3.10
., 4.74 (m 1H), 4.93 (d, 433

(s, 3H), 3.19 431, (app. t, IH), 4. 584(
N7 K 7.18 (s, 111), 7.25 (m 2M

1R),  6.87 (d, 111), 7.03 (t, _
8.56 (d, IH), 11.95 (s, IRy ),3.05 (dd, 11-1), 3.16 (app(t

1M 4.37 417,

The title compound was prepared as described for Method 2 using [(4R)-2,2-

10 dimethyl-1 3-dioxolan-4;yl]met11yl methanesulfonate (J. Med. Chem., 26, 1983 950-57),
followed by the coup]mg procedure of Method 3.
THNMR 1.32 (s, 1.5H), 1.33 (s, 1.5H), 137(s,15H),142(s 1.5H), 288(m,1H) 3.63 (m,
1H), 3.78 (app. t, 1H), 3.90 (dd, 0.5H), 4.04 (dd, 0.5H), 4.14 (m, 1H), 4.33 (m, 2H), 4.68 (m,
1H), 6.82 (m, 2H), 7.10 (m, 1H), 7.27 (m, 4H), 10.94 (br. s, 1H); MS m/z MNa™ 482, 484,

15 o |
Example 11: 2-Chloro-N- -2-0%0-1.2,3 4-tetrahvdroquinolin-
3(R.S)-v1}-6H-thieno[2,3-b]pyrrole-5-carboxamide
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The title compound was prepared (as a mixture of diastereoisomers) by acid hydrolysis
20 as described for Example 9 starting with 2-chloro-N-[1-(2,2-dimethyl-1,3-dioxolan-4(S)-
ylmethyl)-2~0x0-1,2,3 4-tetrahydroquinolin-3(R, S)-yl}-6H-thieno[2,3-b]pyrrole-5-

carboxamide (Example 10).



(d, 41-1), 4.68 (d, IM 4.87 (m 1H), 6.88 (d, 111), 419 H 7.04 (t, 1H)),
(710 (s, 1H, 7.18 (s, 1R, 7.27 (m' 2H), 8.00 (m 111), 8.52 (d,,

11.91 (s, 111). | 6 HO, N 3.02 (dd, IH), 3.17 (app. t, 11i), 4.3b %&U“Uﬂﬁ
1H), 4.61 419, 1 (d, IM 4.84 (m 1H), 6.92 (d, 111), 7.05 (t, IR) 421 H
7.00 (s, IR, 7.17 (s, |H), 7.27 (m 2H), 8.52 (d, 1R), 8.90 (s, 111),
10.72 (s, 11°1), 11.92 (s, 111). 7 3.04 (m IM 3.10 (nft, 3M 3.39 (D,
oH), 4.32 (d,WRAASY_ |1 473 (m 31-1), 6.89 (d, 1R) PCTCBBYEE77 1M 7.
10 449 H (s, 1R, 7.17 (s, 11-1), 7.27 (app. d. 2H), 8.09 (t, 1H), 8.53

(d, 11-1), 11.92 (s, 11-1). | 5 16 AJ& 2906 WO 031074532 PCUGBOS/ 00877 -
-71- Exarrpl\ilf 8:
2- Chl or o- NE NMRZA. 0yt 350 38h () 25D, o%icn 2K), 8.71 (o, SED Shides 8. 85 anp-3h v | | -

'EIS'Ir_'l- Ea[“h;nggn rBIPélg(\{?@? “ﬁ‘gmﬁﬁwﬁ‘? ?ﬁer e?hyl _;hll o\r o:‘\lor ﬁatoeo( 8_152" m., 5.47
mmol) 5 were é’dﬂﬁc{dﬁ@mof the product by HPLC afforded the two individual diastereoisomers
hi enol 2. S EHPRPY HQ0S: B apYL o B R By S %%»m“' S
anhydr ous thieWd[04G]pyfrbie-Sadarioxarkidé, OdnliOWE‘d by st irri ng for I . Li Bll4 (2.0 M
T R T S A S e s Jmfiitc'lr (200 m)
and Et OAc thQé]23lb)pyabR-stdagoRdirgiddli ¢ | ayer was further
as white solids (stereochemistry not assigned):
—. First eluting: _ _
( 10 'HNMR 3.10 (m, 2E), 3.25 (m, 2H), 3.72 (m, 1H), 3.88 (dd, 1H), 4.03 (dd, 1H), 4.58 (t, 1H),
4.69 (g, 1H), 4.78 (d, 1H), 7.04 (m, 2H), 7.16 (s, 1H), 7.28 (m, 3H), 8.47 (d, 1H), 11.93 (s,
1H); MS m/z 420 '
Sccondeiuting: _
'H NMR 2.98 (dd, 1H), 3.12 (t, 1H), 3.38 (i, 2H), 3.80 (m, 2H), 3.99 (q, 1H), 4.63 (t, 1H),
15 4.72 (m, 1H), 4.87 (d, 15D), 7.03 (t, 1E), 7.10 (s, 1H), 7.17 (s, 1H),726(m 2H), 7.36 (4, 1H),
8.50 (d, 1H), 11 95 (s, 1H); MS m/z 420

Example 12 : 2-Chloxo-N-[1-(2.2-dimethyl-1,3-dioxolan-4(R
tetrahydroquinolin-3(R,S)-v11- 6H-thieno{2.3-b ole-3-carboxamide

20
The title compound was prepared as described for Method 2 using [(45)-2,2-dimethyl-

1,3-dioxolan-4-yllmethyl methanesulfonate (/. Org. Chem, 64, 1999 6782-6790), followed by

the coupling procedure of Method 3.

'HNMR 1.32 (s, 1.5H), 1.33 (s, L.5H), 1.37 (s, 1.5H), 1.42 (s, 1.5H), 2.88 (m, 1H), 363(m,
25 1H), 3.78 (app. t, 1H), 3.90 (dd, 0.5H), 4.04 (dd, 0.5H), 4.14 (m, 1H), 4.33 (m, ZH), 4.68 (1o,

1H), 6.82 (m, 2H), 7.10 (m, 1H), 7.27 (m, 4H), 10.94 (br. s, 1H); MS m/z MNa" 482, 484,



10 washed with sat. aqueous NaHCO3 (100 ni), brine (100 nlL), dried (MySOH),
filtered and evaporated. The residue was triturated with refluxi ng ?L@qﬂﬂﬁ
(30 mL) and after cooling the solid was filtered and dried to aff IE

title conpound (1.70 g, 88% as a white solid. "HNINM3.04 (m 211), 3.59
(m 211), 3.92 (m 1H), 4.01 (m 111), 4.72 (m 11-1), 4.83 (m li-1I),
7.18 (m 6Mo®oA82(d, IM 11.90 (s, 1H); NS mz MV 39%:B8ksndkd; Exanpl e 9:
2-Chloro-N-rl-(2,3-di hydroxTprov-vl)-2-o0xo0-1, 2, 3, 4-tetrahvdroqui nolin-3
ylj-6HthienoL2,3-bli)vrrole-g-carbpxamde ~\ h |I- C1L S0 0 COH \-~-OH 6M
Aqueous Ha (1.47 nlL) was added to JV-{I-(2,2-dinmethyl-1, 3-di oxol au-4 20

yl met hy Exampe?19: 2. Chidody-fx F ggﬁﬁ%?%ﬁh@g%ﬁ@ﬂ ﬁoybb'—]!,zétl-@éﬁdh&@rggﬁhbm -eno(2, 3-bl p
yrrol e-5=""car oxam de tho , 340 ng, 7. Mo in L) and t he
react i 0BRaRkYILS higep[2.3-3loverole-5-qaghoxamida ion was quenched by addition of
trlethylam ne (1.5 m.) then diluted with r (30 nmL) and EtOAc (40 nmL). .
The organic | ayer was separated, dried (Mg filtered 16 AUG 2006 WD
03/ 074532 PCUGB03/ 00877 -72- V a4 he residue was triturated
with hot Bt20 (10 niL) ancbla-@%(ng wag filtered and dried to afford
the title conpound (260 ny, $59% s Whide splid. '11 NVR 3.07 (m 311),
3.81 (m 211), 4.01 (m 21-1), 4.71 (m &, 7.16 (m 6M 8.45 (app. d,
IH), 11.91 (s, 1M M5 nlz MN 420, 422. E anpl e 10:

2- Chl or o- N-fI-f(2 2-di net hyl - 1, 3- dloxolarHO4(S) vI)n'ethyII-2 oxo-1, 2, 3, 4-

tC?_t [?\h Kld F\IOCI rlgllelcgrhgo ﬁd \%?as_ p\:{:tlaplafe ll_3|~ cllﬁjpd? lys1s as es llneldrfc?rlE%;ampfeaJ boxam de H
5 starting with 2-chloro-N-[1-(2,2-dimethyl-1,3-dioxolan-4(R)-ylmethyl)-2-0x0-1,2,3,4- _
. tetrahydroquinolin-3(R, S)-yl]-6H-thieno[2,3-b]pyn'ole—5-cé:boxanﬁde (Example 12). ( )
"H NMR 3.07 (m, 3H), 3.81 (m, 2H), 4.01 (m, 2H), 4.71 (m, 3H), 7.16 (m, 6H), 8.45 (app. d,
1H), 11.91 (s, 1H); MS m/z MH" 420, 422.
Purification of the product by HPLC afforded the two individual diastereocisomers

10 2-chloro-N-{(3R)-1-[(2R)-2,3-dihydroxypropyl}-2-0x0-1,2,3,4-tetrahydroquinclin-3-yl }-6H-
thieno{2,3-blpyrrole-5-carboxamide, and '
2-chloro-N-{(3R)-1-{(25)-2,3-dihydroxypropyl]-2-0x0-1,2,3,4-tetrahydroquinolin-3-yi }-6 H-
thieno[2,3-b]pyrrole-S-carboxamide,

as white solids (stereochemistry not assigned).

15 First eluting: .
'H NMR 3.10 (m, 2H), 3.25 (m,ZH) 3.72 (m, 1H), 3.88 (dd, 1H), 4.03 (ad, 1H), 4.58 (, 1H),
4.69 (g, 1H), 4.78 {d, 1H), 7.04 (m, 2H), 7.16 (s, 1H), 7.28 (m, 3H), 8.47 (d, 1H), 11.93 (s,
1H; MS miz 420 |
Second eluting:

20 "M NMR 2.98 (dd, 1H), 3.12 (t, 1H), 3.38 (t, 2H), 3.80 (m, 2H), 3.99 (q, 1H), 4.63 (t, 1H),
4.72 (m, 1H), 4.87 (d, 1H), 7.03 (t, 1H), 7.10 (s, 1H), 7.17 (s, 1H), 7.26 (m, 2H), 7.36 (4, 1H),
8.50 (d, 1H), 11.95 (s, 1H); MS m/z 420, 422 '
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The title. conpound was prepared as described for Method 2 using [(4R)-2, 2-
10 dinet hyl -1, 3-di oxol an-4-yl ] net hyl net hanesul fonate (J. Med. Chem, -
26,1983 950-57), followed by the coupling procedure of Method 3. ' HENYB 7006
1.32 (s, 1.5W 1.33 (a, 1.511), 1.37 (s, 1.511), 1.42 (a, 1.511), 2.88 (m
111), 3.63 (m IW 3.78 (app. t, 1H), 3.90 (dd, 0.5M 4.04 (dd, 0.5B),
4.14 (m 1H), 4.33 (m 2M 4.68 (m IM 6.82 (m 211), 7.10 (m 111), 7.27
(m 4M 10. 94, g a 111); M5 nmlz Nwe482,484. 15 Exanvle 11:

2- Chl or o- |\m-§) ‘?‘55‘ 3- di hvdr oxvpr gpvl ) - 2- exo- 1. 2, 3, 4- t et PEFGBIGGRT nol i n-
3(R S)!'Ell--6Hthienof 2, 3-bl pvrrol e-5-carboxaniide H CL NJ O HO HOHO
The title conmpound was prepared (as a’M xture of diastereoi soners) by acid

hydr ol ysi s 20 as descrl bed for Exarrple 9 startl ng with
2~ chl or o- NEx2 p>14 QrQal 2-61-hydxoxypiperid y)-2-0xo0ethyl]-2-0x0-1,2.3.4-

yhxi et hy| )egaisy @%%hﬁ @L@lfl&ﬁbﬁ’&jﬂﬁi@@gﬁmibﬂs%ﬁiﬁmﬁh&e 6H-t hi eno( 2, 3-b] pyrrol e
-5- carboxan-Ti anpl e 74532 PCT/ GB03100877
-73- "HNWR 3.07 (m 3M 3.81 (m 2H), 2H), 4.71 (m 3H), 7.16 (m
6H), 8.45 (app. d, IM 11.91 (s, 111)y ML1' 420, 422. , Purification
of the product by BPLC afforde & i ndi/vi dual di ast ereoi soners
2-chloro-N-[1-(2(S), 3-di hyd€bx -1,2,3,4-tetrahydroqui nolin-3(R
)-yl]-6H 5 thieno[2, 3-b]pyrrol e-5- car%o%a yde, and
2-chloro-N-[1-(2(S), 3-di hydr oxypropyl ) - 2-®X 2, 3, 4-t et ahydr oqui nol i n-3(S)
-yl ]-6H thieno[2, 3-bj pyrrol e-5-carboxarrii s white solids
(stereochem stry not assigned): First eluting=J), 3.25 (m 2M3.72 (m.
IH), 3.88 (dd, 111), 4.03 (dd, 1 4.58 (t I 10 211 NVR 3. 10. (m 21 R) 4.69
f@i e 378 ( d.pitnbhy1amifioffiatBYs ED0:038mrhb ki 4-Ayhdosypigertithe (B mgu1 8. 47 (d,

5 mmol) were added to a suspension of N-[l (carboxymethyl)-2-ox0-1,2,3,4-tetrahydroquinolin-

3-y1}-2-chloro-6H-thieno[2,3-b]pyrrole-5-carboxamide (Example 2; 150 mg, 0.38 mmol) and
EDCI (79 mg, 0.41 mmol) in THE (0.5 mL) under an inert atmosphere. DMF (0.5 mL) was
added and the mixture stirted at arobient temperature for 18 h. After pouring into water (10
_ mL) the resultant solid was filtered off and washed with 1M HCl aq. and water.
10 Chromatography on silica gel (eluent gradient of CH;Cl; to MeOH: CH,Cl; (1:9)) afforded the
title compound (109 mg, 59%) as an off white solid.

"H NMR (400MHz) 1.20-1.52 (m, 2H), 1.65-1.90 (m, 2H), 3.05 (m, 2H), 3.27(m, 2H), 3.80
(m, 30), 4.64 (dd, 1H), 4.75 (m, 2H), 4.96 (dd, 1H), 6.89 (d, 1H), 7.04 (¢, 1), 7.11 (s, 1H),
7.19 (s, 1H), 7.28 (t, 1H), 8.54 (d, 1H), 11.93 (s, 1H); MS m/z MH" 487, 489

C 15 | o
Examples1517 |
The following examples were synthesised by an analogous method to Example 14:

Example 15 : 2-Chioro-N-{1.J[N~(1,3-dihydroxyprop-2-yhcarbamoylmethyl]-2-oxo-
1,2.3.4-tetrahydroquinolin-3-vi}-6H-thienol2,3-b]pyrrole-5-carboxamide

20 Example 16: 2-Chloro-N-{1-[N-(2-Methoxvethyl)carbamoylmethvi]-2-0xo-1.2.3.4-
tetrahydroquinolin-3-yl}-6 H-thieno[2.3-hIpyrrole-S-carboxamide

Example 17:_2-Chloro-N-(1-{2-[(3a,6a- cis)-2.2-dimethyltetrahvdro-5SH-[1,31dioxolo[4.5-
-2~0%x0-1.2.3.4-tetrahydroquinolin-3-yl)- 6H-thienol2,3-

blpvrrole-5-carboxamide



IW NS mlz 420 Secondeluting: '11 NWMR 2.98 (dd, 1H), 3.12 (t, 111), 3.38
(t, 2M 3.80 (m 2M 3.99 (g, 111), 4.63 (t, IH, 15 4.72 (m |IH.6AUBT0E d,
111), 7.03 (t, 1H), 7.10 (s, 11-1), 7.17 (a, 1M 7.26 (m 2M 736(d 1R),
8.50 (d, 1M 11.95 (s, IM M5 mz 420 Exanple 12:

2-Chloro-N-fl-(2,2-di nmet hyl -1, 3-di oxol an. 4(R) - - Yl net hyl ) - 2- oxo- 1, 2,3,4-

t et rahvdr c&Q3ePn- 3(R, S) - Tl 1- 6H-t hi enof 2, 3- b”)V”O'P%a' FIgare) xar'ni de H
CLN- PNe\I NHOO 20 The title corrpound was prepare é]escri bed for
Met hod 2 using [(4S)-2, 2-di met hyl --78, 3- di oxol an-4-yl | net hyI ‘
met hanesul fonate (J. Org. Chem 64, 1999 6782-6790), followed by the
coupling procedure of Method 3. 'H NUR 1.3 s, 1.5M1.33 (s, 1.5M 1.37
(s, 1.5H), 1.42 (s, 1.511),2.88 (m - (m 25 1R), 3.78 (app. t,
1R), 3.90 (dd, 0.5M 4.04 ( \11)H {. 1H), 4.33 (m 211),4.69 (m
IR), 6.82 (m 2H), 7.100,%%7 (Om-NAM  10.94 (br. s, IH); Ms mz M
482,484. 1,6 AUG 2006 WD 0870 F‘SSZOPO /00877 -74- Exanple 13:
2-Chloro-N-f1-(2(R), 3-di hydroxyl 3ropy-1):-2- oxo-1, 2, 3, 4-t et r ahydr onui nol i n-
3(R.S)-vll-6Hthieno[ 2, 3-bl pyrrol e-5-carbo hge H N SNHOO HW HO
The title conmpound was prepared by acid hydrolysis as described for Exanple
9 5 starting with _

2-chloro-N-[1-(2, 2-di nmet hyl -1, 3-di oxol an-4(R) -yl net hyl ) - 2-axo-1, 2, 3, 4-

—

Example | NR'R* 'H NMR (400MHz) w/z | SM (amine)
15 N~y | 3:05 (dd, 1H), 3.18 (dd, 1D, 3.42 | 477, | commercial
| \(\ (m, 4H),3.73 (m, 1), 440 (d, | 479
1H), 4.63 (m, 2H), 4.77 (m, 2H),
6.93 (d, 1H), 7.05 (t, 1H), 7.11 (s,
1H), 7.19 (s, 1H), 7.28 (t, 1H),
7.88 (d, 15D, 8.55 (d, 1H), 11.94
(s, 1H).
16 HN_~g~ | 305 (ad, LD, 3.25 (m, 9H), 4.33 | 461, | commercial
(d, 1H), 4.73 (d, 1H), 4.85 (m, 463
1H), 6.90 (d, 1E), 7.06 (1, 1H),
7.11 (s, 1H), 7.18 (s, 1H), 7.29 (1,
1H), 8.20 (t, II-I) 854(d, 1H),
_ 1 11.94 5, 1H). S A I
7 NQ’O 128,129,139, 142 (A% s, 60), | 529, | Orglet, 3,
: )( 3.05 (dd, 1), 3.19 (m, 2H), 3.61 | 531 2001 465-
| (quintet, 1H), 3.74 (dd, 1), 3.88 468
(dd, 1H), 4.59 (44, 1H), 4.84 (m,
4H), 6.89 (t, 1H), 7.05 (t, 1H),
| 7.11 (s, 1H), 7.19 (s, 1H), 7.24 (¢,
1H), 7.30 (d, 1H), 8.56 (d, 1H),
11.94 (s, 1H).

OH




t etrahydroqui nolin-3(R S)-yll-6Hthieno[2, 3-bl pyrrol e-5-carboxani i de
(Exanple 12). "H NWR 3.07 (m 311),3.81 (m 211),4.01 (m 2M 4. 7% (ﬂ}ﬁ
311),7.16 (m 6H), 8.45 (app. d, 1H), 11.91 (a, 111): NS niz N Fb Acl006
422. Purification of the product by BPLC afforded the two individual

di ast ereoi soners 10
2-eldoro-N-{(3R)-1-[(2R) -2, 3-di hydr oxypropyl ] - 2-oxo-1, 2, 3, 4-t et rahydr oqui no
hn-3-yl | - 6H whoghes2, 3- bl pyrrol e- 5-car boxani i de, and CT/CBO3/0057]
2-ch|aro-N—{(3R)-I-[(28)-2,3-dihydroxypropyl]-2-oxo-1,2,§,£-Pe rahydr oqui no
lin-3-yl}-6H thieno[2, 3-b] py.rrol e-5-garboxam de, as white solids
(stereochem stry not assigned). 15 First eluting: "HNVWVR 3. 10 (m 211),

, Q_-LE %%fcﬁn11-%‘fﬂqug-§%th?1¢§%xﬁt o 47 "

Miing]i SO EY ; prbaxduiifid R 2. 98 (dd 111)
3.12 (t 111) 3. 38 (t 2Nl 3 80 (m ZFD 3 Q9 . (q, 11-1), 4.63 (t, 111),
4.72 (m IM 4.87 (d, IM 7.03 (t, a, 11-1), 117 (a, 111),
7.26 (m 2M 7.36 (d, 111), 0% (s, 111); NS nlz 420, 422
25 16 AUG 2006 WO 03/0745 cTil -75- Exanple 14:
2-Chloro-N-fl-r2-(4-hydroxv-pi B ermdlnalo | )3 2- oxoet hvl | - 2- oxo0- 1, 2 3, 4-
t et rahvdrogni nolin-3-Yll-6ff-thienor2, 3-b rrol e-5-carboxanmide H'Ch N j,

CLNO HO COH 4-Einethy|aninopyridine ( ng;ESHOBBnnDI) and

4- hydr oxypi peridine (42 ng, 0.41 5 mmol) wer to a suspensi on of
N-[1-(carboxynet hyl)-2-o0xo0-1, 2, 3, 4-tetrahydraqui nol'i n-
' OH

C 1M HCI aq. (0.46 mL, 0.46 mmol) was added to 2-chloro-N-(1-{2-[(3a,6a-cis)-2,2-
| 5 dimethyltetrahydro-5H-[1,3]dioxolo[4,5-c]pyrrol-5-yl}-2-oxoethyl }-2-0x0-1,2,3,4-
tc_:trahydroquinolin-3-yl)-6H—thieno[2,3-b]py1rdle—5-carboxamide (Example 17; 200 mg, 0.38
mmol) in BtOH (6 mL} and heated to 70 °C for 3 hrs. 2M HCI (1 mL) was added and the
mixture heated to 70°C for 18 h. After cooling all volatiles were removed under reduced
pressure. Chromatography on silica gel (eluent gradient of CH,Cl, to THF) and washing the
10 resultant solid with Et,O then hexane afforded the title compound (170 mg, 92%) as an off

white solid.

"H NMR (400MHz) 3.05 (dd, 1H), 3.21 (m, 2H), 3.42 (m, 2H), 3.77 (dd, 1H), 4.03 (m, 1H),
4.14 (m, 1H), 4.51 (dd, 1H), 4.77 (m, 25), 4.92 (d, 1K), 5.02 (d, 1H), 6.93 (d, 1H), 7.05 (t,
| 1H), 7.11 (s, 1H), 7.19 (s, 1ED), 7.28 (m, 25D, 8.55 (d, 1ED), 11.94 (s, 1H); MS m/z MH" 489,
15 491,

Example 19: There is no Example number 19.

20 -

25



3-yll-2-chloro-6Hthieno[ 2, 3-b] pyrrol e-5-car boxan de (Exanple 2; 150 nyg, .
0.38 mmol) and EDO (79 ng, 0.41 mmol) in TBF (0.5 rnL) under an inert

at nosphere. DW (0.5 nL) was added and the mixture stirred at anbl 8d6 2006 .
tenperature for 18 h. After pouring into water (10 nlL) the resultant solid
was filtered off and washed with IMHCI aq. and water. 10 Chromatography on

silica gelywhel gradi ent of CH202 to MeOH CH2CI 2 (1 9 af forded the
title conpoundrM?gl%Q ing, 59% as an off white solid. QFQ%RW"{“&UOV&)

11.20-1.52 (m 2M 1.65-1.90 (in, 2H, 3.05 (m2M 3.27(m 2M 3,80 (in,
4 96 (dd INl 6. 89 (d M, 7.04 (t,
g 4 .

311) 4.64 (dd, 111), 4.75 (n1 2B)
IR, 7 !

20 Exam ilel6:
2-Chloro-N-fI-fN-(2- I\/Ethoxvetb
- tetrahydrogui nolin-3-vll-6Ht hllenof 0l e- 5- car boxam de Exanple 17:
2-Chloro-N-(1-f2-f(3a, 6a- cis)-2, Zodo trakydro-5H-11, 3] di oxol o[ 4, 5m
cloyrrol -S-YlI|-2-oxoet hyl | -2-o0x0-1, 2, 3, 4t etrahvdrogui nol i n-3-yl) -

6H t hl enoF2, 3- bjj)Vrrol e--;-earboxam ge 6 AUG 200i WD 03/074532

PCUGB03/ 00877 -76- Cf s NHO O 0: NR Exanpl e ww ' 11 NWVR (400M&) Mz SM
(amne) is HN'CW3.05 (dd, IR, 3.18 (dd, 1M 3.42 477, commercial (m
411) 3.73 (lnBI ydtd¥lybeizetflazold, (0.9 8 03H miral) washdéed tg msolﬁid)n of d-arhiho{1AR- 2H) , 6. 93

( CI ! lg)l@ @én%)ﬁkylﬂlaiﬁ%y@%qwheg(llﬁﬁ}l]g ethm} %(} 100 mg,2 (? 42(7 o]l)l 1_) 7 88( )
'DMF (3 mL) followed by 2-chloro-6H-thieno[2, 3-b]pyrrole-5-carboxylic acid (Method 9, 86
mg, (.42 mmol) and EDCI (0.98 g, 0.51 mmol). The reaction was diluted with EtOAc (40
mL) and sat. aqueous NaHCO; (20 mL) and the separated organic layer was dried (MgSOa),
filtered and evaporated to dryness. Purification by column chromatography (MeOH:DCM 1:9)
10 afforded the title compound (70 mg, 56%) as a yellow solid. -
'H NMR 2.70 (s, 650, 3.20 (m, 4H), 4.22 (m, 2H), 4.73 (m, 1H), 7.20 (m, 6H), 8.57 (d, 1H),
12.94 (s, 1H); MS m/z 417, 419

hyl | - 2- oxo-1, 2, 3, 4-

Example 21: 2-Chloro-N-{1-[(2,2-dimethyl-1 3-dioxan-5-yD)methyl]-2-0x0-1.2.3.4
15 tetrahydroguinolin-3-yl}-6H-thieno[2,3-blpyrrole-S-carboxamide

\ff

o)

The procedure of Method 3 was followed, using 3-amino-1-{(2,2-dimethyl-1,3-
dioxan-5-yl)methyl]-3,4-dihydroquinolin-2(1H)-one (Method 11) and 2-chloro-6-
thieno[2,3-b]pyrrole-5-carboxylic acid (Method 9), to give the titld compound (83%) as a

20 white solid.



16 HIQN -~ 0 3.05 (dd, 1M 3. 25 (m911) 4.33 461, commerci.al (d, 1M 4.73
ed, 1M "4.85 (m 463 111), 6.90 (d,” 1W 7.06 (t, AM 7. 11 (s; 11134 @ﬁ]ﬁﬂf
ot 7.

(s, 111), 7.29 (t, 111), 8.20 (t, 111), -8.54 (d, 11i), 11.94 (s,
1.28,1.29,1.39,1,42 (4 x s, 611), 529, Orglett., 3, 3.05 (dd, IM 3.19 (m

“2M 3.61 531 2001465- (quintet, IM 3.74 (dd, I'M. 3.88 468 (dd, 1M . 4.59
(dd, 1R, 4. b davasAM 6.89 (t, 1M 7.05 (t. I1i), 7. 1 7.19
> 11 %sz‘(’ ‘?Bs",s'wfﬁ) .

(s, 111), 7.24 (t, IM 7,30 (d, IM 8.56 (d, 111), 5 16
AU6 2006 - WD 03/ 074532 PCT/ GB03/ 00877-79.77- Examiel S:
2-Chloro-N-(1-12-f(cis)-3.4-di hydroxvpvrro-Udi n-1-vil-2-oxoet hyl|-2-oxo-
é2N3H4otéHrmm %MW% 1\/47)(5@mﬂsl(ﬁnmﬁz@sthﬂ)mége(mSSHﬁBb@xaudde 0
ded
2- chl or o- R £33 (dgalIr@ac}%Q(gx),Jg) g(ssggm 2H), 7. 10 (m, 1H), 7)28 (m 4H), 10.50 (br
di met hyl t et¥,any dioyodgthdgl, 3] di oxol o[ 4, 5-el pyrrol -5-yl | -2-oxoet hyl | -2-0xo0-1, 2
, 3, 4- tetrahydroqw nol i n-3-yl)-6Hthieno[ 2, 3-b] pyrrol e- 5- car boxamni de
(Exarrple 17; 200 mg, 0.39 mml) in ROH (6 nL) and heated to 70 OC for 3
hrs. 2MHO(1 m.) was added and. t he mxture heated to 70'C for 18 h. After
cool i ngSaExampled2y ZeLhio) Bty daoxvedndhgdroxpate pvll=2-ex0-b2.3dhr omat ogr aphy

on sili cat&fahx&@guﬁafm.srgﬁddffaﬁengfz,ﬁaﬁ%r%st&rﬂdiﬁanﬁnd washi ng the

Q_&\(H -
Y I
Ho’\/‘)

HO

Acid oatalysed hydrolysis of the acetonide group of Example 21 following the
procedure described for Example 9 gave the title compound (90%) as a white solid.
10 'HNMR 1.90 (mn, 1H), 3.06 (m, 4H), 3.38 (m, 1H), 3.46 (m, [H), 3.83 (dd, 1H), 4.04 (m, 1H), |
4.38 (t, 1H), 4.48 (1, 1H), 4.68 (m, 1H), 7.07 (m, 2H), 7.17 (s, 1H), 728 (m, SH) 8 48 (d, 1H),
11 92 (s, 1H); MS m/z 516, 518.

Example 23: 2.3-Dichloro-N-{1-[(2.2-dimethyl-1
15 tetrahydroquinolin-3-yl}-4H-thieno[3.2-b]pyrrole-5-carbozamide

The proccdure of Method 3 was followed usmg 3—am1no—1 [{(2, 2—d1methyl—1 3- d10xan~ _
5-y1)methy1]-3 4—d1hydroqmnolm—2(1H)—one (Method 11) and 2 S—dlchloro-4H—th1eno[3 2~
- b]pylrole—s-carboxyhc acid (Method 8) to g1ve the tltle compound (85%) as a wh1te sohd '




- 10 resultant soli.d W|th R20 then hexane afforded the title corrpound (170
- ng, 929 as an off  white solid. 'H NVR (400Nffh) 3.05 (dd,. 1H), 3.21 (my
211), 3.42 (m -211), 3.77(dd, 1M 4.03 (m [IIl),  4.14 (m 111),14 Bk 06d. .
|H),4.7-7(m2|\/l 4.92(d IM 5.02.(d, IH, 6.93 (d, IM 7.05 (t, 1M 7.11

(s, 111), 7.19 (s, 1IVl 728 (in, 211), 8.55 (d, IR, 11.94 (s, IM M mz

Nfll~. 489, %g ?%;’, npl e '119:° There is no Exanple nunber 19. 20 25 16
AUG 2006 - % 91074532 PCT/ G 303/ 00877 -78- Exanpl e 28CT/GB03/00877- -~
2-Chloro-N-fl-r2-(di nmet hVvl am no)etgél | - 2- ox0-1, 2, 3, 4-tetrahvdr oqui nol i n-
. 3 YII-6H—thi enof 2, 3-bliiyrrole-5 rboxam de cI~ H NNN- H.)~~ O
X~r - dr.oxybenzotri azol e (( }8 rnU|7) was_added to a sol ution of
- 3-am. naHL 39 Gidhae {7 Gorrt )Wty d 332%@’%#“ drB & 48t 393 2 EER) - one (Met hod
- 10, 1004, ddQL 2407 1EDI7.071W, §313), 100 (sf oy, Puean,BYD), 8,57 (4, 18), 12.52
2- chl or o- tﬁ?en& )H) r%eﬁ% cagbgyyl i c&éc?% Nét Ic-)I()Jf 9,86 ng, 0.42
ol ) aﬁdlfﬁljé{s m/p(\ gD 50 1 mol ). The reaction vvas diluted with Et OAc (40
- nL) and sat. aqueous NaHCI)S (20 mL) and the separated organic |ayer was
dried (I\/gSO4) f| | tered and evaporated to dryness Pur| ficati.on by col um
chr onit Bx A: (22 Aghlor o 133 divdrony-2 #iverofesa ; gadad (70 ing,

HAbr g 0 (m 4H), 4.22 (in, 2R
) aSgefa) %ﬁ%ﬁi@#ﬂﬁéﬁ%ds, |t|)|) I\/Brﬂg 417, ald

4.73 (i
2-Chl or o- N-f1 - F(2, 2- di rret%Y\l/S-\dloman 5-TI)methyl | - 2-oxo-1.2,3,4 15

Exanpl e2l :
t et rahvdroqw nolin-3-vll- th| ml 07! 5-car boxani i de N HO

HO

Acid cataljrged hydrolysis of the acetonide of Example 23 in exactly the same manner
 as for the synthesis of Exaihple 9 formed the title compound (91%) as a white solid.
10 'HNMR 1.90 (m, 1H), 3.10 (m, 2H), 3.29 (s, 1H), 3.37 (m, 2H), 3.51 (m, 1H), 3.86 (dd, 1H),
4.08 (m, 1H); 4.38 (t, 1H), 4.51 (t, 1H), 4.72 (m, 1H), 7.04 (1, 1HD), 7.20 (s, 1H), 7.29 (m, 3H),
8.58 (d, 1H), 12.49 (5, 1H); MS m/z 468 '

Example 25: _2-Chloro-N-{1-{2-[(2,3-dihydroxypropyDamino]-2-oxoethyl}-2-0x0-1.2,3.4-
15 tetrahydroguinolin-3-yD)-6H-thieno[2,3-b]pyrrole-5-carboxamide

H
N N

0 o
H OH ,
I sumlar manner to Example 3, usmg 2-chloro-6H-ﬂueno{2 3-Blpyrrole-5-
caxboxyhc ac1d (Method 9) as the carboxyhc acid and 3- mmnopropanc-l 2-diol as the amme

20 the t1t1e compound 47 %) was prepared as a sohd



N ',0 ‘The procedure of. I\/Et hod 3 was foIIowed .usi ng _ R

3Fam no I-[(2, 2-di rrethyl ' 15AUGZﬂﬂﬁ
di oxan-5-yl) methyll - d| hydroqw nol i n- 2(1 M one (I\/Et hod 11) and’

2- chl oro-6ff-"thi eno[2 3-bl pyrrol e-5-carboxylic acid (Method 9), to gi ve
~the title conpound (83% as a 20 white solid. ax 16AUGR006 WO 03/074532
PCTI GBOB1008 ™0 837@4534 HNVR (CDC13) 1.43 (s, 31D, 1.47 (s, Y B%m%‘?, (m 1H)
2.88 (m ITi), 3.69 (m 3R), 3.98 (m 3H), 4.32 (dd, 1H < 8270

6.85 (m 2H), 7.10 (in, 1H), 7.28 (m-g4H), _10 50 (br, 111); M m z 496
498. 5 Exanple 22: o
2- Chl or o- RHM%@V@;QH)@%(&“IFH G&Mgﬂﬁ)ykhwn?lzm |3'5§'(&XH=1)14§7@d4ﬁ%| NN HO

t et r ahvdr opui nol i n- | - 6H-t hi enof vrrol e-5-carboxam de

ON HO- #H4OUAEFY 4@&(%3}@&83(1(%11@ $98 &4, 4H), 7198 (1 B®s B2 Gl DUDEHDEXanpl e 21

fol | ow ng~t o} ek f ve the title conpound
(909 as gz?m%ﬁ%bsﬁé’ﬂﬁ!ﬁ %ﬁ( I\/%glngg(ﬂﬁj %4793@%6 (m 411), 3.38 (m

11-1), 346(m 1H) 3.83(dd 111), 404(m 1Hy, 4.38 (t, 1H), 4.48 (t,

1M 4. 8 (d,
111),

2, 3- Dcth@MMMMQS dloxan 5 yI)rrethyII-Z oxo-1,2,3,4- 15
t et r ahvdr onui nol i n- 3- I -4H-t hi enof 3, 2- bl pvrrol e-5- car boxam de C \ ' i H

N CI.H.I \'I OANS m\n’
- _ | | | H

o
EDCI (225 mg, 1.17 mmol) was added toa suspensxon of 5-carboxy-2-chloro-6H-
thwno[z 3-blpyrrole (Method 9, 234mg, 1.06 mmol) and 3-am1no— -(2-methoxyethyl)-3,4-
10 dihydroquinolin-2(1 H)-one (Method 12; 215 mg, 1.06 mmol) i 11_1 DCM (20 mL) and the
reaction stirred for 18 hours. The reaction was evaporated and the residue lwas partitioned
between DCM:MeOH (9:1) (100 mL) and water (25 mL). The organic Jayer was then
separated, dried (MgSOy), filtered and cvaporated The residue was purified by column
chromato graphy (DCM to DCM MeOH (9:1)) to afford the title compound (180 mg, 42%) as
15 a yelIow solid. : S :
'HNMR (CDCL) 2. 89 (app t, 1H), 3 36 (s, 3H), 3.66 (m, 3H), 4.10 (dt, 1H), 4.28 (dt 1H),
f\;_ ' - 6.83 (d, 1H), 7.11 (dd, _1H), 7.28 (m, 5H), 10.78 (br. s, 1H); MS m/z (M+Na)* 426, 428.

R EDCI (1. 09 g, 5 65 mmol) was added toa suspensuon of 5—Cal'b0Xy-2..ch101_o_ 6H~ ', B
o thleno{Z 3- b]p)m‘olc (Method 9, 1.04¢g, 5.13 mmol) aud (3—am1no-2-oxo—3 4- B S
o dlhydroqmnohn-l(ZH) yl)acetomtnle (Method 13; 1 29 g, 5, 13 mmol) in DCM (30 mL) and ’ :




~O The procedure of Method 3 was followed using
3-am no-1-[(2, 2-nmet hyl -1, 3-di oxan- :
5-yl ) met hyl ] - 3, 4- di hydr oqui nol i n-2(1H) - one (Method 11) and 16 AUG 2008

- 2,3-dichloro-411-thi eno[ 3, 2- b] pyrrol e-5-carboxylic acid (Method 8) to give

the title conmpound (85% as a white solid. 16 AUG 2006 WD 03/074532
PCUGBCB1008¥@e3/@@32' H NNM 1. 39 (9, 3H), 1.47 (s, 3H), Zef@pdfhsytM 3.20 (m
2H), 3.74 (m 21-1),3.83 (m 311), 4.18 (dd, 111), 4.72 (quin, IM 7.07
(m IM 7.20 (s, IR, 7.30 (m 3M .57 (d, IM 12.52 (a, 111); MS mz
(M 1V 506, 508. 5 Exanple 24:

2, 3- Di clleQbaridt diikred for @y%wnh@feﬁémﬂ Wa&ﬁit&ﬁ%h%&é&i&é’h&s par@iegedl, 2, 3, 4-
t e-trabvdroci ni noUn- 3- t hi enor 3, vrrol e-g-carboxmMe Cl-- Gj]~

N H B Bevesn DO MR (08eA1: b meass KL O @H/él?@otﬁﬂmﬁmefé@étom de of
Exanpl e g ﬁseﬁamwc&fe%Mgn 5. ?i%%@d émgsﬂomas ﬁ&%m{ﬂ%@ §018Im Exanpl e 9

formed the title-co a white so NI\/R190(m I H),
3.10 ( nrhremptogaphy (PEM to DOM:MeOB{9:0 hio gve a brgwssolidy Bhe sokif Waﬂnwtf(ddd | M

( 5081(152“)‘"ﬂh?3%f‘ne RO Gl gl e nedado s By bepfort® G35 i e

25- mL) to afford the title compound (414 mg, 21%}) as a pale brown solid.

:tz-etcmalﬁ\r/ OCI u thﬁ? El_Ha mﬁ?res%%zﬁgn% 2‘pés‘\/ﬁ{r)olfeg-tgl Irpiblg f(\?\dé a 3i\|4-D w0
~C \~ 1H), 729(5(311-1);17&8 (d,lﬂHb)mQOn,l‘QH) 866(@QHEDH 10D (br. 5, 1H); MS m/z (M-H)
383,385 ‘

tetrahvdroguinolin-3-yI}-6H-thieno{2,3-5 ole-5-carboxamide

Cl~—7 . : . '
| H 0O o N

>_-

O‘N

N-Methylmorpholine (118 uL, 1.07 mmol) then ethyl chloroformate (103 plL, 1.07
15 mmol) were added to N-[1-(carboxymethyl)-2-0xo-1,2,34-tetrahydroquinolin-3-yl}-2-chloro-
6H-thieno|2,3-b]pyrrole-5-carboxamide (Example 2; 431 mg, 1.07 mmol) in anhydrous THF _
(10 mL) at 0 °C. After 20 minates N"-hycroxyethanimidamide (119 me, 1.61 mmol) was | %
added and the reaction stirred at ambient temperature for 3 days then at reflux for 5 hours.
After evaporation to dryness the residue was suspended in 1,4-dioxane and refluxed for 18
20 hours. On cooling the mixture was diluted with EtOAc (100 mL}) and washed with HxO (25
mL). The agueous was extracted with DCM (3 x 50 mL) and the combined organics dried
(MgS0y), filtered and evaporated. The residue was purified b;V column chromatography
(MOCM to DCM:MeOH (9:1)) to giw}e a yellow solid which was dissolved in MeOH:DCM
(1:4) (100 mL) and shaken with macroporous silicate -carbonate scavenger resin (300 mg).
25 Filiration then evaporation gave the title compound (291 mg, 61%} as an off-white solid.
' NMR 2.35 (s, 3H), 3.14 (dd, 1H), 3.30 (app. t, 1H), 4.86 (m, 1H), 5.43 (4, 1H), 5.56 (d,
15D), 7.19 (m, 4H), 7.36 (m, 2H), 8.67 (d, 1HD), 11.98 (br. s, TH); MS m/z (M+Na)* 442, 444



¥

In an siml|ar manner to Exanple 31 using .
2 chl or o- 6H-t hi eno[ 2, 3- bl pyrrol e-5- carboxylic acid (Met hod 9) Btc@ 0 '
carboxylic acid and 3-arai nopropane-1,2-diol as the. 20 the titlEg ﬁ&%&nd
(47% was prepared as a solid. 16 AU6 2006 WD 03/074532 PCT/ GB03/ 00877
"HNMVR: 3. 03 03%11; 3.16 (d, IM 3.24 (t, 1B), 3.29 (m 211),3.52 (m
111), 4.37 (d P52 4. 47 (t, 11-1), 4.74 (ni, 2R), 4. 82PQHGBIABT) 6.93
(d, IM 7.07 (t, IM 7.12 (s, IM 7.20 (s, 111) 7.28 (m 2H), 8.07 (in,
1H), 8.56 (d, 111) 11.93 (s, I11); mP¥ 477,479 5 Exanpl e26:

2-Chloro-N-f1I - et hyI | - 2- oxo 1, 2, 3 4- tetrahvdroqw noI In-3-vl I !
6H- t hi enoriisampla 29 E0-IY=(2-0%er - {Lihelra gl)-1.2-34- dnol

0~1 EDC azaﬂmen%zﬁhw s MESeaiRd 0 a suspensi on of

5- bar boxy-2-Chror o- 1Nl n0[7"37'bjTo'3T irole (Method 9,234ng, 1.06 mol) and
3-ami no- 1 - (2-ni et hoxyet hyl )Cl d| hy roqw nol i n-2(1R)-one (Method 12;

215 ng, 1.06 nmol) in DCM (20 ) on stirred for 18 hours
The reaction was evaporated an SI d e W artitioned between

DCM MeOH (9:1) (100 nL) and vvater' 25 Nigs ~NTT rganlc | ayer was then
separated, dried (MgSH), filtered and evap rat d. The residue was purified
by colum chromat ography (DCMto DCM MeCOH ( }\l to afford the title
conmpound (180 ngy, 429% as 15 a yellow soli CLN__ NVR (CDC13) 2.89 (app. t,
111), 3.36 (s, 3W 3.66 (m 3H), 4. 10 (dt, 1H1), 4.28 (dt, 1m 6.83 (d,
S 7 L (S B (78 s nd il ool Al .58 VW1 426,
1} or 05 | nél) wére udded m~2—eﬂmtb )I\L[Z-(cz,mmxﬂethal)a—dmtleﬁw a-teyndhi)dq:lqmndim-:ﬂyl;l%- y11-611-

20 Thie noré%. t%mno[B \a{—bﬁp%lzrgl -car %Qa%(lge%gamﬂe le\l 30§ mg, 6_17 i? mmol) in l-methyl -2-
pyrrolidinone (7 mL) and then heated at 150 °C for 3 hours. On cooling the mixture was
diluted with BtOAc (100 L) and washed with H,O (50 mL). The aqueous layer was
acidified with citric acid and extracted with MeOH:DCM (1:19) and the combined organics

10 dried MgSOs), filtered and evaporated. The residue was purified by applying the ﬁ;laterial o
a 10 g Isolute NH; column in MeOH:DCM (1:9) (10 ml.) and eluting with MeOH:DCM (1:9)
- (6x10mL). The column was eluted with MeOH: 2M HCI in Et;0:DCM (5:4:45) (6 x 10
‘mL) and the relevant fractions evaporated to afford the title product (246 mg, 74%) as pale -
pink powder,

15 "HNMR 3.09 (dd, 1H), 3.26 (app. t, 1H), 4.90 (m, 1H), 5.31 (d, 1H), 5.5 (d, 1H), 7.09 (m,

3H), 7.19 (s, 1H), 7.31 (m, 2H), 8.59 (d, 1H), 11.95 (br. 5, 1F); MS m/z 450, 452

Example 30: _2-Chloro-N-(1-{2-{(methylsulphonyl)amino}-2-oxoethyl}-2-0%0-1.2.3.4-
tetrahydrogumohn 3-11)—6H-th1enoi2,3—b [pyrrole-5S-carboxamide -

AT ses
(e

Methanesulphonamide (90 mg, 0.94 mmol), 4-(dimethylamino)pyridine (287 mg, 2.35
mmol) and EDCI (225 mg, 1.17 mmol) were added to a suspension of N-[1-(carboxymethyl)-
2—oxo—1,2,3,4—-tetrahyquuinplin—3-yll-z—chloro-ﬁﬂ—thieno[2,3-b]pyrrolé-5-carbox&mide

20



e i e e . sty R

O NEDCL (1.09 g, 5.65 nmol) was added to a suspensi on of _ .
5- Car boxy-2-chl oro-W thieno[2, 3-bl pyxrole (Method 9,1.04 ¢, :5.13 mmol ) and
(3-ai ni no- 2- oxo- 3, 4- di hydroqui noa-1(2R)-yl )acetonitrfle (Method? $3AU10RB9
g, 5.13 mol) in DCM (30 nL) and 6 AU6 2006 WD 03/074532 PCT/ GB03100877
-82- the reaction stirred for 18 hours. The reaction was evaporated and the
resi-due waswpadmiidsh oned between DCM MeOH (9: 1) (100 %ﬁ%ogqueous K2C03
(25 nmL)- The organic layer was then separated, dried filtered and
evaporated. The residue was purifiegqby colum chronmatography (DCMto

DCM MeOH (9: 1)) to give a brown solid. The solid was triturated 5 with

refl uxi n@xﬁ%?lf(zzﬁsf%g 92@%#;@%??%%@(3@5@%%% d ﬂe&&cﬁrﬁﬁs( 25 n2L)

t hen hexane e conmpound (414 1 9% as a pale
br ovvn s ofiluted with MgQR:BCHE 11850 mH) and@vazl&d(ﬁaﬁ)@M HQl(aﬂH)(50mLB416(>rgﬁmc 11f), 5.12

i 5. 60 e b g pbRob) ot hd gyt te Refpun gty B 1 0

2- Chl or caphlyinis thre(rBatariek th w110 g;@mt@moammmeommmsmmwmed

NNty P RaTERat 6 ot ik AR RO GAPT R T 105 p1

1. 07 15 mmitie)relewrnicfraaiitabe evaparated to give a pink gum which was triturated with reﬂux.mg

B i crBroLS B ot oo Bt e S Sl b o "o ) 1

anhydr oyslepifk podi&. nL) at 0 -C. After 20 m nutes AP-hydroxyet hani m dam de,

(119 ing ed _and the r nmbi ent

{emper at DRG0 4a 180, 435 0m 50 457 o B0 E5 D, Pk B8 ot on o
dryness 1H)E7.300@d, dHE 8806, mﬁmmﬁi@as,lm,llﬂmmomﬂg Msﬁa/i@mm’esbaf or 18 20 /™
hour s. cooling the m xture was diluted with Et OAc (100 nmL) and washed"-
with H2 ?*25 m.). The aqueous was extracted with DCM (3 x 50 mL) and the

conbi ned organics dried (MySO4), filtered and evaporated. The residue was
purlfled by (130| um chrmatograhy (DCI\/Ito DCMI\/EO—I 9: 1)) to give a

yel | ow deampled VAL Qruming)eteyll2-00-142.344 00 nl) and shaken

with nmagg n%hﬁJS ﬁcﬁ%@ﬂﬁ%@ 2! 8-5 cﬁ&%ké]m‘ﬁ@oo ing).
pap
- o iy Vgl

H2
|
15 ' | _ : ~OH |
Hydroxylamine hydrochloride (181 mg, 2.60 mmol) in MeOH (5 mL) was added to a
solution of NaOMe in MeOH (10.20 mL, 0.25M) under an inert atmosphere followed by 2- )

chloro-N-[1-(cyanomethyl)-2-0x0-1,2,3,4-tetrahydroquinolin-3-yi]-6H-thieno[2,3-bIpyrrole-5-
carboxamide (Example 27; 500 mg, 1.30 mmol) in THF (7 mL) then stirred for 18 hours.

20 The mixture was diluted with EtOAc (100 mL) and washed with brine (25 mL), dried
(NazS0y), filtered and evaporated to afford the title product (550 mg, 100%) as a pale browa
solid. - ._

YH NMR 3.04 (dd, 1H), 3.19 (app. t, 1H), 4.30 (d, 1), 4.76 (m, 1H), 5.39 (br. s, 2H), 7.02 (4,
1H), 7.08 (s, 1H), 7.17 (s, 1H), 7.18 (d, 1H), 7.25-7.33 (m, 2H), 8.56 (d, 1H), 9.17 (br. 5, 1H),

25 11.95 (br. 5, 1H), 12.05 (br. s, 1H); MS m/z 418, 420.



25 Fil'tration then evaporation gave the title conpound (291 nyg, lo/c) as an
of.f-white solid. 1H NMR 2.35 (s, 311), 3.14 (dd, IR, -3.30 (app , 111),
4.86 (n], IR, 5.43 (d, 1R, 5.56 (d, 113), 7,19 (n), 41-1), 366(/1052006
211), 8.67 (d, IM 11.98 (br. s, 111); Ms nm z (M+Na)t 442, 444 16 AUG 2006
WD 03/ 074532 PCT/ GB03/ 00877 -83- Exanuile 29:

2- Chl or c~N-r 2w0ox$0ohs3g | H tetrazol -5-yl nethyl ) -1, 2. 3, 4- V\kagxhkg I|n-
3-vil-6Hthi enof 2. 3- bl oynol e- 5- carboxazWle N.~K N~ H 0O ‘I' N. N //
H N Sodi mn azide (178 ng, 2.73 mmol) gad triethylam ne hydrochl oride (356
ng, 2.59 5 runol) were added to

2-chl oro- a ) 0 W oan
2-on | eno['ikgg@p%%é ¢33 ﬂ%ﬁ;z,%%d 1 Jo 64
2 & .”' . \ T 0 ] Y, - v H

| - nct hyl - ytetrahydhoguing gol2i3 poie-Satarhioxa
cooling the m xture was di | ut ed W|th EtOAc (100 m_) and washed with H20
(50 mL). The aqueous | ayerChwe® (difiged With citric acid and extracted
with MeOH -DCM (1: 19) and th i o} 10 dried (MyS04), filtered

IJ

in

On

and evaporated. The residue was rﬁ:rl ' ying the material to a 10
g I'solute N112 columm in MeOH: DCM (1: 9)0(1 and eluting with MeOH DCM
(1:9) (6 x 1Omn). The colum was el uted AL 2MHC in Et20 DCM '

(5:4:45) (6 x 10 L) and the rel evant fract\or%:@vaporated to afford the
title product (246 nmg, 74% as pale pi nk po‘ﬂ\uer 15 ' 11 NWR 3.09 (dd,

T 3472 0B o et i 32, P %

m(zé 45? ﬁg&zhsﬁmlaﬁbml-ﬁ?n MMmdﬂnWﬂpﬁoﬂﬁ Batbeseiintd) QVIabA mpvm)l - 2-0x0~t h
- X a

tet rahvdr SisEvedin h-Picrye wd fesplvan giesllod offwithheniethirBRssate MORe 2 S ~N O

This was repeated 4 times. The residual solid was triturated with refluxing Et,O (10 mL) and
after cooling filtered, washed with Bt,O (10 roL) and hexane (10 mL) to give the title product

{184 mg, 87% (2 steps)) as a pale brown solid.

10 'HNMR 3.04 (dd, 1H), 3.22 (app- t, 1H), 4.82 (m, 1ED), 4.93 (d, 1H),5 18 (d, IH) 706-720 _
{m, 4H), 7.26-7.35 (m, 2H), 8.54 (d, 1H), 11. 92 (br. 5, 1H), 12. 54 (br. s, 1H); MS m/z (M H)
442,444 ‘

1,4-Dioxane (5 mL), 2-chloro-N-[1-(2-hydrazino-2-oxoethyl)-2-oxo0-1,2,3,4-
tetrahydroquinolin-3-y1}-6H-thieno[2,3-b]pyrrole-5-carboxamide (Method 15; 300 mg, 0.72
mmol), cyanogen bromide (80 mg, 0.75 mmol) and 1,4-dioxane (2 mL) were added to a -

20 solution of Na;COj (77 mg, 0.72 mmol) in H;O (1.7 L) and stirred for 18 hours. The
mixture was diluted with EtOAc (50 mL) and THF (20 mL) and washed with F,0 (25 mL).
The organic was dried (Na;SOy), filtered and evaporated. The residue was purified by reverse
phase column chromatography to give a brown solid. This was triturated with refluxing Et;0



-0 N i S % 20 0 O Met hanesul phonamde (90 |ng, 0.94 rrrml) :

4- (di met hyl ami no) pyri'dine (287 ng, 2.35 mol) and EDCI. (225 ng‘i BJAUBJIUGE
mol ) -were added to a suspension.of N[1- (carboxynet hyl) -

2-0x0-1, 2, 3,-4-tetrahydroqui nol irn-3-ylj-2-chl oro- 6H thi enoL2 3 b] pyrrole 5-¢
ar boxam deWQGWWl% 2006 WO 03/ 074532 PCT/ GB03/ 00877 -#8#caldmzanpl e 2; 315
rag, 0.78 mol) in DCM (50 nL) and stirred for 2 days. The reaction was
diluted with MeOH: DCM (1: 19) (50 #8) and washed with 1M HC (aq). (50 nl),
the organic |layer was separated, dried (MyS®4), filtered and evaporat.ed.
The res@dud) vﬁﬂlsreﬂgmasiﬁaderdthlﬂtzo (aﬁpﬂ_ythmghdxhlﬁ: (B foaffotdahetitlt0 g | sD'ute N112

colum in | Ol nd eluted 5 'with MPORDCM (1:9) (6 x | Orl)
t hen I\/EC(SHPO (Wﬁ%@%w %wc% "45) (6 x 10 .n) - and the relevant
fracti o‘mmmr(qxpedmpagwﬁ aHpuak(:gum) \StO3Qh, 1.5 30 (W) I A6.98ckmni t h f ef | uxi ng

R20(2 t pr 5599 was col |l ected
by BItr&gL%J%?&élﬁily%é(%qﬁh'%\ﬁ%gﬁ) 1%%% @%Sé’ég]"”ﬁl‘%‘? 33,22 (in, M,
4.45-4.87 (m 613), 700(d 111), 7.09 (m  2M 719(5 10 IR, 7.30 - -
211 -H9 - : r. IR), 12.:17 h 111 1:
E%Na))E 8’?33@__ Tthio)bthy] 2o a s v o M 2 -
N-fI-f (ﬁEkH&hﬁﬁﬁ@&tﬁM@S%ﬁMﬂ&@e t-hyl - 2- oxo- 1 2,3, 4-- |
t et mhvdrogur nol'1 n-3-vi[-2-chl oro- t hi eno[ 2, 3- bl pvrrol L~5-carboxam de Cl
H-1 N S CN\ HO O Nd ' OH Hydr oxyl ai ni ne hydrochl oride (181
rag, 2.60 mmol) in MeOH (5 r& BS—adided 2, solution of NaOwe in MeCH
(10.20 nL, 0.25M -under an inerf) at§rospherle bl | owed by 2-
chl oro-N-LI - (cyanonet hyl ) - 2-o0xo0-1, 2, 334~N~Ktlr dhydr oqui nol in-3-yl|-6Hthi er.]qo[éz

, 3-bl pyrrol e-5-
S\
EDCL(915 mg, 4 77 mmol) was added to a suspcnswn of 5-Carboxy—2-clﬂoro—6H—
10 ttneno[z S-b}pyrrole (801 mg, 3 97 mmol) 3 ammo—l [2~(meﬂ1y1ﬂuo)ethy1]—3 4+
. thydroqmnohn—Z(IH)-one (Method 16; 1.40g, 3.97 mmol) and 1-hydroxybenzo1nazole (53’7
mg, 3.97 mmol) in DCM (60 mL) and the reactlon stu‘red for 18 hours. The reaction was
cvaporated and the residue was partltloned between DCM (100 L) and water (25 mL). 'Ihe
organic laycr was then separated, dried (MgSO.;) filtered and evaporatecl The resmue was
15 purified by column chromatography (DCM to DCM EtOAc (9:1)) to afford the title”
compound (660 mg, 40%) as a white solid, -
TH NMR 2. 13(s 3H), 2.69 (t, 2H), 3.02 (dd, 1H), 3. 13 (app. t, 1H) 4.13 (t 2H), 4.70 (m,
1H), 7.06 (d 1H), 7.11 (s, 1H), 7.19 (s, lH) 7. 22 (d, 1H), 7.27-7.36 (m, 2H) 8.51 (d, 1ED, (o
11.92 (br. s, IH), MS m/z (M-H) 418, 420 |
20 -

25




|

car boxam de (Exanmple 27, 500 ng, 1.30 mmol) in TBF (7 nL) then stirred for
48 hours. 20 The mixture was diluted with Et OAc’ (100 ni) and Wash g/uﬁ?qﬂ
brine (25 nL), dried (Na2SO4), filtered and evaporated to afford t% e
product (550 rag, 100% as a pale brown 'solid. '"11 NivM 3.04 (dd, 111),
3.19 (app. t, 1M 4.30 (d, IM 4.76 (m 111), 5.39 (br. s, 7.02 (d, IM
7.08 (s, IM whaibbe, 111), 7.18 (d, 11-1), 7.25-7.33 (ircméidsoos®b6 (d,

‘IH), 9.17 (hr. s, 111), 25 11-95 (hr. s, 111), 12.05 (hr. s, 1H; M mz

418, 420. 6 AUG 20H WD 031074532 PCTI@®B03/00877. - 85- Exanple 32:
2- Chl or o- N-f 2- oxo-| -r (5-0xo0-4. 5-di hvdro- 1. 2, 4- oxadi azol - 3-vl ) net hyl A-

L, 2.3, 4- t CExantpledDAUCHIDMS-B-{1[2-afith il 24 Htebrapy oiide N H O
1>--0 N-Q 27 _

f (et hoxycarBeiH oy nuele-Sccachoxay £'11‘12345

t et r ahydr QExdingy : 4 ‘ RS 22-0x0P1. Y 2 iétfvBrogainemxan de

(Methad 14) was _di ' D oxane and t e solvent distilled of f

with the Y68 hoxamide Thi 5 was repeated 4 tines. The

resi dual solid was trlturated Wi fluxm R20 (10 nmL) and after
cooling fid hedyvi th R20 ( .'- 10rnL) to give the
title products : step S solid. 10 '"H NWR
3.04 (dd, IH), 3:£2d 11), 482 (nPb N v (d, IM 5.18 (d, IH),
7.06-7.20 (m 4M 7. 7“5%5 (m 2M 8.54 (d, 1 11.92 (br. a, IM 12.54

(br. s, M Msmz (MM 4 444 Exanpl e 33:
N-ll r (S-"o-1~3.4-oxadi azgls- 2- vl ) net kyl | - 2- oxo- ‘1,,;%.3 4- 15

~ahvdr ogui nol i n- 3~yl | -&-Bhl or 0- 6H1 hi enof Z, 3- Bl Dvrr ol e- 5- car boxanl i de
N\~,.HN 00NO /)-NH2 .

Oxone (701 mg, 1.14 mmol) in H,O (12 mL) was added to 2-chloro-N-{1-[2-
(methylthio)ethyl}-2-0x0-1,2,3,4-tetrahydroquinolin-3-y1 }-6 H-thieno[2,3-b]pyrrole-5-
carboxamide (Example 34; 462 mg, 1.10 mmol) in MeOH (12 mL) and stirred for 18 hours.

10 The mixture was diluted with EtOAc (100 mL) washed with saturated NaHCO; (20 mL), ‘
dried (NapSQy), filtered and evaporated. The residue was purified By column chromafography
(DCM to DCM:THF (3:2) then DCM:MeOH (4:1)) to give 2 yellow solids. Each solid was
triturated separately with refluxing Et;O (25 mL) and filtered, washed with Bt,0 (25 '_mL)_ then
hexane (25 mL) to afford the title compounds (Example 35, 104 mg, 22% and Example 36,

15 230 mg, 46%) as solids. ' '

Example 35: _
C TH NMR 2.62 (s, 3H), 3.05 (m, 4H), 4.28 (m, 2H), 4.67-4. 77 (m, 1H), 7.09 (m, 2H), 7.19 (s,
~ 1HD, 7.31 (m, 3H), 8.52 (dd, 1H), 11.93 (br. 5, 1FH); MS m!z (M-H) 434, 4_36.
Example 36;
20 “H NMR 3.03 (dd, 1H), 3.09 (s, 3H), 3. 16 (app. t, 1H), 3.38-3.52 (m, 2H), 4.34 (t, 2H), 4.67-
4.77 (m, 1H), 7.06-7.13 (m, 2H), 7. 19 (s, 1H),7 22 (d IH), 7. 24-7 37 (m, 3H), 8.52 (dd, 1H),
11.94 (br. s, 1H); MS m/z (M-HY 450, 45’7 :

25




(20 tnL) an
filtered and evaporated. The residue was purified by reverse .phase col um

- Et20 16 AU612006 V\D 03/ 074532 PCT/ GBO3100877_ 86-

~(d, 11-1) |
34: 2-Chloro-N-fl-r2-(methylthio)e

‘N-N 1, 4-Di oxane (5 ni), '
- 2-chloro-N-fl-(2-hydra7i T|o 2- oxoethyl) 2- 0X0- 1,2, 3 4-
“t et rahydr oqui nohn-3-yl | -6H—th| eno[ 2, 3- bl py=I L- 5-car boxam de (I\/Et ho 1@ Zﬁ@O

my, 0.72 mol), cyanogen brom de (80 ngy, 0.75 nmol) - and 1, 4-di oxane

were added to a 20 sol ution of NazC03 Mg, 0.72 mmol) in H20 (1.7 nL) and

stirred fo é,lﬂgmﬂsgrs The mixture was diluted with EtDAc (50 ni) and TBF
ed with H0 (25 ). 1be organi c waFCAEBEHRMa2SO4) ,

chromat ography to give a brown sol 8 This was triturated with refl.uxi ng

25 m.), filtered,

d the t|tIe conpound-
Il\/l 3.31 (dd, 1M 4.81
7.25 (m 2R), 7.34

, 7.66 (d, IM11..37 (br. M
_ : 2-1,2, 3A—tetrahvdroc| ui nol i n-3-
vl | -6H-thienor2, 3-bl pvrrol e- N0 EDCi (915 mg,~4.77 mmol )
was added to a suspensi onci =&bl oro-6H 10 thi eno[2 3-'bl pyrrol e
(801 ngy, 3.97 mmol), 3-amlid~l- 2(%@hy hio)ot6l]-3,4

di hydr oqui nal in-2(l H) - one (l%t hod 16; 1o ve3- 97 mmol ) and

- 1- hydr oxybenzottiazole (537 ng, 3.97 mmol) 1Tn DCM (60 mL) and the :
-reaction st isrCatsbx§-0)3-didhldaedH shienblB2-blpaeais @fethvalss; SQS/mp,drsatnﬁﬁbI)and the residue

was p wee ). organi c | ayer
was t ﬁeﬁb@s@é@%? &ém%%’htf%%gﬁ# 3?3 X d"'ml'he resi due was
1;3] purl irlld&ﬂtobdét@DdBwﬁﬂnoCilbﬂﬁﬁ#-ﬁ%S@ ﬁﬂq&@@n@% ag&@eaH I(N%Omg) )13t? af g % d
t he, e Ite soli ' S, )
2.69 ( t5522’?m?§ E{E’%‘ﬂ a’éﬂﬂﬂ Wag%{ffd 903/91311@“(%?8‘5 reaption fgs then gifitedwithsrgter 4 70 (i n, .
IM 7. 06064, a:;!d\&meddi r&ﬁly fbMo anlﬁxe ée%ultahi\ﬂreéplﬁ% el i1tk and wddmd - 36 (M 2M
8.51 (d, |||8) M5 mz (MM 418,420 20 25

with Bt;0 (2 x 20 mL) er ﬁltrauon the resultant sohd was then mmrated with refluxing

10 EiO (25 mL) and after coohng the title compound (528 mg, 46%) was collected again by
filtration as a white solid.
*H NMR 3.10 (dd, 1H), 3.21 (app. t, 1H), 3.69 (s, 3ED, 4.67 (d, 1H), 4.81 (m, 2H), 7.07 (m,

2H), 7.23 (s, 1ED), 7.31 (m, 2HD, 8.69 (d, 1H), 12.51 (s, 1H); MS m/z 452, 454.

15 Example 38: N-[1- 1)-2-0x0-1,2.3 4-tetrahvdroquinolin-3-vI}-2,3-
dichloro-4H-thieno[3,2-bIpyrrole-5~carboxamide

N\ “{, |
/g\IR O

0

The title compound Was prepared by the method described for Example 2 using 2, 3-
Dichloro-N-[1- (methoxycarbonylmethyl)-z-oxo-1 2,3 4 tetrahydroqmnohn—3—y1] -4H-
20 thieno[3 2—b]pyrrole-5-carboxam1de (Example 37) as starting material.

'HNMR 3.15 (nl,ZH),454 (d, IH), 4.78 (m, ZI-I) 7.06 (m, 2H) 721 (m, 1H), 7.28 (m,ZH)
8 67 (d, 1H), 12.52 (s, 1H), 12. 94 (br, IH) MS mlz 438, 440



AUG 2006 WD 03/ 074532 PCT/ GB03/ 00877 -87- Exanple 35:

2¢ Moro- N-fl=r2-(nmethylsul finvl)ethyll-2-o0xo-1,2,3,4-tetrahvdroii ui nl?]}\hmﬂﬂﬁ
3-yl I -6H thienor2, 3-bl pyrrol e-5-carboxani i de and Exam/é 36
2-Chloro-N-fl-r2- (rrethylsulfonvl)tthyII-Z oxo- 1, 2, 3, 4-tetrahvdroouiiiolin-
3-vl | -6Ht hi enof 2. 3- bl pvrrol e-5-car boxam de a- ~y HNNA\N SON HO
OGS~ 50 @&eeefs¥01 ng, 1. 14 mol) in H0 (12 nm) was

2-chloro-N-1 1-[2 P&qgﬁog/u&s%
(mat hyl t hi o) et hyl | -2-oxo0-1, 2, 3, 4-t et r.ghydroqui nol i n-3-yl)-6Hthieno[ 2, 3-b]p
yrrol e-5- carboxam de (Exarrple 34 462 ng, 1.10 nmol) in MeOH (12 ni Q and
stirred f @k, etes.2.9 Bvdehédifoifn 20 rul)
washed wi 1 €0 Y riftered and

evapor at e# hiteng Y IWD; AYTioka 'eby col um chromatography (DCM to
DCM TI W (3: 2) then DCIVIIVEO—l (4: 1)) to give el | ow solids. Each solid was
triturated separately with refluxing Et20 ) and filtered, washed with
Et 20 (25 nlL) then hexane (25 af}l]t g/title conmpounds (Exavaple
35,104 nmg, 22% and Exanpl e . 5 ny, % as solids. Exanple 35: '11
NWVR 2.62 (s, 3M 3.05 (m 411), 4.ﬂ8 (eng'21d), 4.67-4.77 (m 111), 7.09 (m
2M 7.19 (s, IM 7.31 (m 31t), 8.52 (dd, I 11.93 (br. s, 1M MS mz
(MM 434 436 Exanple 36; 20 '1-1 NNM 3.03 @td, IR), 3.09 (s,-311), 3.16

209,440 b ey o b ekl 7 5571

11. 94 ( Br (Caghoxsidyl)- Mot 2,3 (4 Mtk dfind Br23-26-2 BedidNLEFo-2B0Hiendf¥(2-03/ 074532
PGF/ GBO3/ 087

G O o SPEle PR (ol A SRR 2o 0.1 2, 3, 4

1H NMR 3.10 (m, 2H), 3.61 (m, 2H), 3.98 (m, 2H), 4.79 (m, 2H), 7.05 (m, 1H), 7.23 (m, 3H),
8.57 (d, 1H), 12.49 (s, 1H); MS m/z 424.

10 Exaninle 40: Z,S-Dichloro-N-{l-lQZR!-Z,S-dihvdromrdnyl]-2—0350-1,2,3,4-
tetrahydroquinolin-3-yl}-4H-thieno!3,2-bIpyrrole-5-carboxamide

S
cl N

HO
C' . Acid catalysed hydrolysis of 2,3-dichloro-N-{ 1-[(2R)-2,3-dihydroxypropyl]-2-oxo-
' 1,2,3,4-tetrahydroquinolin-3-yl }-4 H-thieno[3,2-b]pyrrole-5-carboxamide (Method 7)
15 following the procedure described for Example 9 gave' the title compound (92%) as a white
solid. . -
'H NMR 3.06 (m, 2D, 3.33 (m, 2H), 3.85 (m, 350, 4.70 (m, 3E), 7.04 (m, TH), 7.24 (m, 4H),
8.58 (2 x d, 1H), 12.49 (s, 1H); MS m/z 454, 456 |

20



t et rahvdro. aui nol i n-3-vl | -4H-t hi enor 3, 2. bl pvrrol e-5-carboxanilde 0 0 Cl
5- Carboxy- 2, 3-di chl or o- 4Ht hi eno[ 3, 2-b] pyrrol e (Method 8; 595 .ng, 2.52Tnrn

1), 5 HOBt (340 ny, 2.52 mml) ‘DCM (100 nQ. and fi naIIy EDCI (48?1 HUB ;UUEZ
~mmol ) were added to nethyl. =

" (3-aniino-2-o0xo- 3, 4-di hydr oqui nol i n- I(ZH) yI)acetate (NEthod 1, 590 rag,

- 2.52 mol ) and the reacti-on was stirred for | S-hours The reactlon was 't hen

diluted wi PR GapEe (50 nL) and stirred vigorously forcB@aodas7? The

‘resultant precipitate was filtered and washed " wi.th R20 (2 x 20 nlL). After

filtration the resultant solid was®hen triturated with refluxing 10 EtzO

(25 m) and after. .cool | ng t_he t|tIe con‘gound (528 ng, 46% was coll ected
xangnlg hlore: Jaming o piril.2.38)  3.21 (app. t,

.07 (in, 2M 7.23 (s,

~ MB iz 452,454, 15

rahvdro(|U|noI|n 3-yll-2,3-
0 de H N- C-<\ H(O0OC1 0
h hod described for Exanple 2

: C—¢ -
N-fI-(CarboxyrrethyI) 2- 0X0- |5=2, 3, 4. Het
di chl or o- 4Ht hi enor 3, 2- bl pyrrol'& a
OH The title conmpound was prepaF’edobg

using 2, 3-

-4H 20 thieno[ 3, 2-bl pyrrol e-5-carboxgm de (Exanple 37) as starting
material. "H NWR 3.15 (in, 21-1),4.5 d IM 4.78 (in, 2H), 7.06 (in, 2W
7.21 (m JH), 7.28 (m 211), 867((5 IM 12.52 (s, IR, 12.94 (br, IH);

M5 niz 438, 4 @Qgﬁ anpl e 39:

2.3-Dichlor gﬁgﬂ%ﬁb@g&ﬁa% 1%/éet ‘%hgla% é?fmﬁ géé&%gg%nﬁ% o%')tjl nol i n- 3-

Yl | - 4H-3timidend emBle Doty fojmativpimelogeus &y M@;tb&drﬁ dxcept usig 3\ainirng-1-(Cirdq-2- ( j
ylmethyl)-3,4-dihydroguinolin-2(1H)-one (Method 19) as amine ax_ld 2-chloro-6H-thieno{2,3- k
b]p}d-role-S-carboxylic acid (Method 9) as the acid component formed the title compound asa

Di chl oru-N-[1-(nethoxycar banyl met hyﬂzgz’-' oxo-1, 2, 3, 4-t ea~ahydr oqui nohn- 3-yl)

white solid which was used without further purification. The crude amide product (150 mg)
was dissolved in EtOH (5 mL) followéd By addition .of dimethylamine in BtOH (5.0-6.0 M in
10 BtOH, 0.5 L) and the reaction was sfirred overnight under érgon. The reaction was diluted
with EtOAc (40. mlL) and sat. aqueous NaHCO; (20 mL) and the separated organic layer was
dried (MgS0y), filtered and evapor_éted to dryness. Purification by column chromatography
(MeOH:DCM 2:9) afforded the title compound (41 mg) as a yellow solid.
"H NMR 1.85 (s, 3H), 2.16 (s, 3H), 2.27 (m, 2H), 3.05 (m, 2H), 3.20 (br, 1H), 3.63 (m, 1H),
15 3.84 (m, 1H), 4.08 (m, lﬂ); 4.68 (m, 1H), 7.15 (m, 6H), 8.48 (d, 1H), 12.00 (s, 1H); MS m/z
447 '

Example 42: ZéChlbm-N-{Z-oxo- 1-[(2-0x0-1.3-dioxan-5-yDmethyl]-1.2.3.4-
tetrahydroquinolin-3-y1}-6H-thieno[2,3-blpyrrole-5-carhoxamide

ﬁﬁ\( Sy
ﬁ»

Carbony! diimidazole (143 mg, 0.88 mmol) was added to 2-chloro-N-{1-{3-hydroxy-2-
(hydroxymethyl)propyl]-2-0on1,2,3 ,_4-tétmhydr0quinol1’n—3—y1}-6H-thieno[2,3—b]p3ufole—5-




HO. 0 ClL OH The title conpound was prepared by the method described for _
Exanple 8 using N-[I- 5 U

(Car boxynet hyl ) - 2- oxo-1, 2, 3, 4-t et r ahydr oqui noEn- 3-yl ) -2, 3-di chl or'o-hﬁiﬁ-{’fwé
no[ 3, 2 b) pyrrol e-5-carboxam de (Exanple 38) as starting material. 'H NWR
3.10 (m 21-1),3.61(m 2M 3.98 (m 2R), 4.79 (m 2M 7.05 (m IM 7.28
(m 3H), 8.5700=rddt 12.49 (s, I11); MS mz 424. 10 Exa

2,3-Dichl oro-N-11-f (2R) - 2, 3-di hvdr oxvpr 6pyl | - 2- oxo- 1, 2, 35;2{./&3(%%0877
tetrahvdr ogni noUn- 3-vi | -4H—th| enor 3, 2gkl pvrrol e-5-car boxam de S CL NO HH

O ON HO Ho~~ Acid catal ysed hydrol ysis of

2, 3- di chl aafnpinditie (Ekddiple 22:3501 @SS)fﬁiﬁBI) Bed By EMA:P (2 mg) and the reaction
1, 2, 34tetrahydro%ﬁnollrt 3- 4I—I—th|er'051 b]pyrroe5carboxa|n|de
(Met hod 7)Weshesesdat Qf@r‘tmmp sertipe wercwerchesy Ao tHPAe (9 wave t he

title comgdigo(® aﬁ@thé‘o%é ﬁycr%é & ua&cﬁaﬂ&%&d%&@%1ﬂ%%ur§ed33 (m 2M
3.85 (in, 3M 4. 70 T oAt A1) 858 (2 x d,

3
111), 12. &gquqoys NqH(g“Os, f@l iaqdandm Pe q@m&mmshen\ﬂmcb@ﬁmssz
PCT/ GBO C@{@
2- Chl or 351%3‘?%3 P%d_e?%’ met 'y+§rr% ngh m; g’ o %/Sprrn%) yﬂhné a%dx%minog aigorged the
t et r ahvdr ditle gdmppinndh(1 82 mig] 0.48Hnmbli, 6396)f42 2 Fhitd scByr r ol e- 5- car boxamAde C1L S N
'H NMR 3.07 (dd, 1H), 3.21 (&, 1H), 4.22 (m, 5H), 4.45 (m, 2H), 4.73 (m, 1H), 7.07 (m, 2H),
7.18 (s, 1H), 7.21 (m, 3H), 8.50 (d, 1H), 11.95 (s, 1H); MS m/z 460, 462.

( 10 Example 43: 2-Chloro-N-[1-(3-hydroxypropyl)-2-0x0-1,2,3.4-tetrahydroquinolin-3-vi]-
6H-thieno[2.3-bpvrrole-5-carboxamide

Gl =
Q]YH
° O N
_ S
TBAF (1.0 M in THF, 4.92 mL, 4.92 mmol) was added to N-[1-(3-{[fert-
butyl(dimethyl)silyl]oxy }propyl)-2-0x0-1,2,3,4-tetrahydroguinolin-3-y1}-2-chloro-6H-
15 thieno[2, 3-b]pyrrole-5—carboxam1de {Method 20 1.84 g, 3.56 mmol) in 'I‘HF (15 mL) and the
. reaction was stirred for 48 hours. The reaction was quenched by the addition of EtOAc (50
C mL) and NH4C! (aq.) (20 mL) and the organic layer was dried (MgSOy), filtered and
evaporated. Purification by column chromatography afforded the title compound (1.24g, 3.08
mmol, 86%) as a white solid.
20 'HNMR 1.79 (m, 2H), 3.13 (m, 2H), 3.52 (m, 2H), 4.01 (m, 2H), 4.58 (i, 2H), 4.73 (quin, -
1H), 7.20 (m, 6H), 8.53 (d, 1H), 11.96 (s, 1H); MS m/z 404 |
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HO -30 0 N.HO The title conpound was prepared by a two-step

- coupl'i ng- epoxi de ‘op€ni ng sequence. 5 St andar d ‘ani de bond. formauPB
~analogous to Method 3 except: using ‘3-am no- |-(OXI ran-2 = - AUG ZUUB
.yl met hyl ) -3, 4-di hydr oqui nol'i n-2(1 H)-one (Method 19) as am ne and

2-chl or 0- 6H- t hi eno[ 2, 3- bl pyrrol e-5-carboxylic-acid (Method 9) as the aC|d

conponent é he title conpound.as a white soli used
Wb B g’f (li@% O\r%%f

without ftirther purification. The crude am de produ

"dissolved in ROH (5 nL) followed by,addition of dinethylamne in RO—I

(5 0 6.0 Min 10 EtOIL 0.5 nL) and the reaction was stirred overni ght under
1 4C ) d sat. aqueous NaHCO3

UD%MSM) filtered and

i 2 Tk - pmider omat ogr aphy ~ (MeOH- . DCM

rrpo nd (41 ng) as a-yellow solid. "HN\M 1. 85

), 3.05 (m 2M 3.20 (br, 121-1), 3.63 (m

11 4.68 (m IM 7_15(m_' 6M 8.48 (d,

2: 9) affordedthetltlec
(s, 3M 2.16 (a, 3R, 2.2 :
IHy, 15 3.84 (m 111), 4.08~«y
IM 12.00 (s, IH; Ms mz 447

2- Chl oro- N-f 2- oxo-1- T(2- oxo-1, 3-di mﬂat hvll-1,2, 3, 4-
tetrahvdro(tuinolin-3-yll-6ff-thi encﬂ -bl'i)vrrol e-g-sarboxamde Cl1L NH N
0 O..,04;, NOj I. ~20 Carbonyl dfimaeazole (143 ng, 0.88 mml) was added
to 2-chloro-N-f 1-[ 3- hydr oxy- 2- '

(hydroxynet hyl ) propyl ) - 2- oxo-1, 2, 374t 8- ahydr oqui noli n-3-yl | -6H-t hi eno[ 2, 3
-bl pyn-ol e-5 16 AUG 2006 WO 03/074532 PCT/ GD03/00s77 -91 car boxam de
(Exanpl e 22PyrafumyBichOm&8 (320adg) 0.80minaleds dedio 2(cRlo@N-[B(B t her eaction

5 hydroxypropyl)-2-oxo-1,2,3,4-tctrahydroquinolin-3-yl]-GH-ﬂﬁeno[Z,S-b]pyxrole-S- ( )

carboxamide (Example 43; 100 mg, 0.248 mmol) in DMF (3mL) and the reaction was stirred
for 24 hours. The reaction was diluted with EtOAC (20 mL) and filtered through celite. The
filtrate was washcd with lM HCl1 (aq ) and the organic layer was dried (MgSOy), filtered and
evaporated to afford the crude ac1d which was used without purification. Standard amide bond

10 formation analogous to Method 3 except using methylalmne (2.0 M in THF) as amine gave
the title compound (65 mg, 61% over 2 steps) as a white solid. |

TH NMR 2.43 (m, 2H), 2.60 (s, 3H), 3.08 (m, 2H), 4.12 (m, 2H), 4.70 (m, 1H), 7.07 (m, 2H),

7.23 (m, 2H), 732 (m, 2H), 7.89 (s, 1H), 8.50 (d, 1H), 11,92 (s, 1H); MS m/z 431 |

15" Example 45: 2-Chloro-N-[2-0x0-1-(2-0xobutyl)-1.2.3.4-tetrahvdrogquinelin-3-yi}-6H-

thienol2 3_-b rrole-5-carboxamide

Standard amxde bond fonnatlon analogous to Method 3 using 3-amino-1-(2- _
- oxobutyl)-S A dlhydroqmnohn-Z(IH)-one (Method 22) as amme and 2—chloro-6H ﬂneno[z 3.
20 b]pynole»S-carboxyhc acid (Method 9) as the acid component formed the title compound
v (56%) as a white sohd. '



was heated at 50 OC for 4 hours, The reaction was quenched by addition of
Et OAC (50 nL) and H20 (10 M) and the organic |ayer was separat e?Br{Qﬂ!
washed further with saturated aqueous NaHCO3, IMHC (ag.) and b Zme-
organic |layer was then dried (MgSO4), 5 filtered and evapor at ed.
Trituration with hot Et20 (15 nl), cooling and filtration afforded t he
title conpounglp ¢sh34330, 0.40 mmol, 68% as a white solid, 'H NWR 3.07 (dd,
111), 3.21 (t, 11-1), 4.22 (m 5M 4.45 (m 211), 4.73 (RFUFRI87H7 (m
2B), 7.18 (s, 111), 7.21 (m 3M 8.5 (d, IM 11.95 (s, IH; NS nz

460, 462. 10 Exanpl e 43:

Gr+ ¢ bt enor SN PI0 KSR XPLERM Rt Gl s o o AU YERASIETET N Y
4.92 ni, dssm,rrfmGIOﬁ (MAZENAT0E thn, BH), 852 1(&, (B9, {1{ S8 (g, 1H),MSm/z416 418

but yl (di et hyl )silylloxy)propyl)-2-oxo-1, 2,3, 4-tetrahydroqui noHn-3-yl|-2-ch
| 0. ro-6H 15 L12j eno[ 2, 3- b] pytrol e-5- carboxam de (Method 20, 1.84 g, 3.56

mmol) in ﬁ&EG@MM-N-EQZFEﬂ@yﬁ&ﬂ@-‘u&ﬁpﬂ@ﬂtﬁﬂ&ﬁ@ﬂtﬂh&ﬂ|-The
reactio ; ddi.tion of EtOAc (50 nlL) and NILCl (aq.) (20
nm) and-t #e PaFE R Y (MyS4), filtered and evapor at ed.

Purification by colum chro

aphy afforded the title conmpound (1.24g,
3.08 mmol, 86% as a white soli
21-1),3.52 (m 2M 4.01 (m 2

0 "HNMR 1.79 (m 211), 3.13 (in,
6M 8.53 (d, 1H), 11.96 (s, IM

-1), = 4.73 (quin, IR, 7.20 (m
(d, 404 6 AUG 2006 WO 03/ 074532
PCT/ GB03/ 00877 - 92- Exanapl e44:

e‘tehl oro-N-fl-r3. (nethyl am no). 3- oxoergpy I-2 0xo0. 1, 2~3, 4-
r ahydr onui nol i n-3-vl | -6Hth!Lno-r2 vvrrol e-5-carboxam d C1~ HO -N

Sodium borohydride (13.7 mg, 0.36 mmol) was added to a solution of 2-chloro-N-[1-
(2-hydroxybutyl)-2-oxo0-1,2,3 4-tetrahydroquinolin-3-yl]-6 H- ﬂneno[z 3-b]pyrrole—5—
carboxamide (Example 45, 100 mg, 0.24 mmol) in MeOH (10 mL) and the reaction was

10 stirred for 1 hour. The reaction was quenched by addition of H,O (5 mL) and EtOAc (20 mL)
and the organic layer was dried (MgSOy). filtered and evaporated. The crude solid was
- triturated with EtzO (5 mL) and the product (75 mg, 75%) was collected by filtration and |
isolated as a 2:] mixture of diastereomers.
TH NMR 0.90 (m, 3H), 1.38 (m, 2H), 3.07 (m, 2H), 3.71 (m, 2H), 4.03 (m, 1H), 4.75 (m, 2H),
15 7.04 (¢, 1E), 7.13 (s, 1H), 7.19 (s, 1H), 7.34 (m, 3H), 8.48 (d, 1H), 11.95 (s, 1H); MS m/z 418

J1]-4H-thieno[3.2-blpyrrole-5-carboxamide

0y
| o oo M
20 TFA (2 mL) was added to a solution of (6S)-6-(ttityiamino)—5,6—dihydroifnidazo[1,2-

a]pyrimidin-7(8H)-one (Method 23, 400 mg, 1 mmol) in DCM (20 mL) and the reaction was

- stirred at ambient temperature for 1 hours The volatiles were removed by evaporation under




‘H Pyr|d| ni um dlchromate (329 g, 0. 88 rrrml) was added to 2 chI or o- N—[I-(3-
5

'hydroxypropyi) 2 oxo 1,2,3,4- tetrahydroqw Ti: oI in- 3 yI) 6H—th| eno[25:ﬂ-ulg|]gﬂﬁrr:.
- ol e-5- carboxamni de (Exarrple 43: 100 ng, 0.248 nmol).in DAV (3nmL) and the

reaction was stirred for 24 hours. The reaction was Mited with ROAC (20.ni)
and filtered through celite. The filtrate was washed with IMHCL (aq.) and .
the organi ¥OHY4B2was dried (MgSO4), filtered and evapocatamdstto afford the
crude acid which was used wi thout purification. Standard am de bond 10
formation anal ogous to Method 3 ex@épt using methylamne (2.0 Min THF) as
am ne gave the title conpound (65 ng, 61% over 2 steps) as a white solid.
1H NVR =du®@d proysur2 ¢ afforéGS)-6-amizehs,6-Bhyosiridizolhd-alpydRiding (82004, 70 (m 1M

_leélz(&ﬁ%%%@%ﬁ%;@;ﬁfe(% 2M 7.89 (s, IR), '8.50 I(Id ||.) o
t2h| engigog'rtgﬁ/\?&glll‘m&% car@ogggﬁﬁémﬁ&#%a%%@% &HB% andgrd-glr: de bond =
f)(zr lr)rat i Fﬂm ?ﬂ?kg?ﬁugwgfma@ Usinmol) aﬁdBIPEﬁ;IﬁJSZ@L 3 mmol) and the ‘ '
g ghrlgﬁloﬂ)ﬂ%@ﬁm@ *ﬁi‘P‘b‘ 537%% O%B%m% Eléfgg%@ 31;{%’%‘8}? f"ﬁ?eatﬁ%?ggd g) as the

acid compnmﬁﬁatcué:mnffedattahﬁlem te:hpemamuhdthm(ﬁf}%rs dRheacastontgixeel | d. 6 AUG

2006 W\ 03/ 074532 PCT/GBO3/ 00877 - 93- 2.58 (m 2H),
3. 04 (ddaséﬁiedt%ﬁé’&ﬁtﬁfe OV iR d4W h(’?ﬁwaé‘i\‘/‘ldwdé\“l “(aa‘%t‘i%‘afd%%ﬂ%s (d, (I H),H)7.-05
(ET 2?.1&%;116Poﬂnd%aﬁﬂhye3lMVs&u5@01ﬂg,ﬁ%}.) 11.90 (8, IM AB nfz 416, 418

anpl e

2- Chl or tH NMR 3.9472t, th dmx&d)mﬂ)mmanqm, 6]66Zs,3ﬂa tsasr(@hﬂqtr?qcl(umpl in- 3 vil- 5
611- t1B' gRotaYe! Py 11-51) LR AT i s N G- L)

,—

thieno[3.2-b]pvrrole-5-carboxamide

H N\ /

S
N .

ci
15 _ :
Triethylamine (404 mg, 4mm01),. HOBT (148.5mg, 1.1mmel), 2,3-dichloro-4H-

thieno[3,2-b]pyrrole-5-carboxylic acid (Method 8, 234mg, 1.0mmol) and 3- am1no-3 4—
dihydro-1,5-naphthyridin-2(1H)-one dlhydrochlonde (Method 25, 234mg, 1.0 mmol) were ( ' ]
dissolved in dimethylformamide (20mL.). EDCI (210mg, 1.1 mmol.) was then added and the
20 reaction mixture stirred at ambient temperaﬁxre for 2 hours. The reaction mixture was
concentrated to small volume and diluted with water (50mL). The resulting Iirccipitate was
collected by filtration, washed with methanol (2 x 10mL) and ether and dried under vacuum at
50°C to give the title compound. (237mg,71%) ' |
'HNMR 3.1-3.4 (m, 2H); 4. 85 (m, II—I), 7.2 (m, 3H); 8.1 (d, 1H); 8. 6 (d, 1H); 10.44 (s, 1H);
25 12.48 (s, 1H); MS m/z 379.



0 HOY Sodium bor ohydride (13.7 ng, 0.36 nmol) was added to a sol ution of
2-chloro-N-J1- ' - '

(2- hydroxybutyl ) -2-o0xo0-1, 2, 3, 4-t et rahydroqui nol i n-3-ylj-6H1hieno| ﬁﬁa&uﬁﬂﬁ&ﬁr ,
rol e-5- carboxam de (Exanple 45, 100 ng, 0.24 mmol) in MeOH (10 nlL) and the
reaction was 10 stirred for | hour. The reaction was quenched by addition
of H20 (5 nmL)waesd7a88c (20 nl) and the organic | ayer Waspgf,&;ﬁgé SA),
filtered and evaporated. The crude solid was triturated w f‘é (5 nb)
and the product (75 ing, 75% was coldsected by filtration and isolated as
a 2:1 mxture of diastereonmers. "HNWR 0.90 (m 3H), 1.38 (m M), 3.07 (m
211), 3. Tix4 . 4p(t, 111), 7.13
(s, 111), 7. S, : m s, In); M5 nmlz 418
Exanpl e 4thieno[2.3-bIpvrrole-5-carboxamide

2,3-Dichloro-N-f(6S)-7-0x0-5.6, 7, 8-tetrahvdrol m dazofl . 2-al pvrndi n- 6-

, VI | - 4H-t bi enof 3. 2- bl vvrrol e- 5- car boxam de "S\HN ~-N N d NHHOO
20 TFA (2 mL) was added to a solution af
(6S)-6-(tritylam no)-5,6-dih i azO[ 1\ 2- /a] pyri m di n- 7(Wone (Mt hod
23,400 ng, | mmol) in DCIVI(3'20 réaction was stirred at anbient
tenperature for | hours The voFatiltes WePe renmoved by evaporation under 16
AUG 2006 _ WD 03/074532 PCT/ GB03/00877 -94- reduced pressure to afford

(6S) - 6- AnPIEFS: G986 ma Hi3meh.NiPRh £ EAme L 3mEyel). r?rcaiqﬁoﬁ%@wno&%blpml%h was used
crude 1 SbendiSit oot MBod £ T Xordsihon sl PRbhnoEaRARGAT! 0 & S0l ution of
2, 34chl oro4H- thieno| 3, 2-blp ol Z5-"Yrr yl-2-carboxylic acid (Method 8; 236
n%l notaphthyrlirpREEpogedMethod{28, 300mexd). J67mmeltvisee Bsperded it BEMI(Hdmided at

arfhi ent t ' o I t hen added
and the react %I‘nxﬂ ’ﬁ“is%gﬁﬁg%?%ﬁéﬁ%%?%?ﬂre %?ﬂHagﬁfagjar@g%F 16 hours The
react i on teinpargnre fonddws. fThe teactivg ntintumfwag fitierad god|thedilrge ivagidiluted with ethels washed

‘r"‘é; h gg@ /;E%thi!e (R, e WA sdlebde® aquE QRO bRR05haR7S & 2L AWbig 1 d (202
R (25mLy), dried (MgSO4) and evaporated under reduced pressure to give a light brown solid
which was washed with methanol (20mL} and dried to give the title compound (45mg,‘ 17%).

=y

Example 50: ' N-(6-Fluoro-1.2.3.4-tetrahydroquinolin-3-yl)-6H-thieno[2.3-b]pyrrole-5-

15 carboxamide _
' F
Ci— H
\(IH“X i )
S N
H 5 0" H

Q, “ ~ Et:N (184 pL, 1.32 mmol), HOBT (89 mg, 0.66 mmol), 3-amino-6-fluorc-3,4-
dihydro-2(1H)-quinolinone monohydrochloride (CAS Reg. No: 82420-54-0) (143 mg, 0.66
mmol), and EDAC (127 mg, 0.66 mmol) were added to a solution of 2-chloro-6H-thieno[2,3- _

20 blpyrrole-5-carboxylic acid (133 mg, 0.66 mmolj in anhydrous DMF (3.5 mL). Thé reaction
was stitred at ambient temperature for approximately 16 h, and then poured into water (50

mL). This was stirred vigorously for about 10 mins. and filtered.  The collected precipitafe
was washed with water and dried in vacuum at 40°C, to give the title compound (203 mg,
- 84%) as an amorphous solid. ’ |
25 'HNMR 3.12 (m, 2H), 4.71 (m, 1H), 6.89 (m, 1H), 7.02 (m, 1H), 7.07 (m, 1H), 7.10 (s.1H),
| 7..13 (dd, 1H), 7.20 (s, 1H), 7.48 (d, 1H), 10.37 (s, 1H), 11.95 (s, 1H); MS m/z 364, 366.



- "11 NAM 3.97 (t, 1R), 4.35 (dd, 111), 4.92 (m 111), 6.66 (s, 11-1), 6.88
(s, IM 7.17 (s, 11-1), 10864(d 111) 11 21(br- 's, IM 12.51 (br s,’
~IM M5 mlz 370. Exanple 48-" ' 15AU[52[}[;5
- 2,3-Dichloro-N. (2-o0xo0-1, 2,3, 4- tetrahvdro 1, 5- naphthyrldln 3- y|) 44
thlenof32prvrroIe5carboxa|n|deS cl N OO H -5:ON-~C15 .
Tri et hyl an% 33/((7%34 ng 4mmol ), ROBT (148. 5ny,. Imml 2, 3-di chl or oAH
t Eenol 3, 2 ?pyrro e- 5-carboxylic acid (Method 8 234 CT’FB@?PFHY) and
3-amno-3, 4- di hydro 1, 5- napht hyrlg n-2(1 H)-one di hydrochl ori de -( Met hod
25,234ny, 1.0 mmol) were dissolve in di met hyl f or mam de (20r.). EDC
(210ny, Frin 'i' , )  stirred at
| anbi ent E3auplealz, N : PF et s-—correent rated to
smal | vekbiRamide dlluted wlth water (50rrL) The resultlng precipitate was
~collected by filtration, washed with net hanol (2 x-10m) and- et her and
dried under vacuum at 500C to gl ve the t] Compound. (237ng, 71% ' H NNM
3.1-3.4 (m 2H); 4.85 (G 7N’2 8.1 (d, 11-1); 8.6 (d, 111),
10. 44 (s, 1H); 25 12.48 ( 'z 6 AUG 2006 WD 03J074532
PCT/ GB03/ 00877 -95- Exanpl e49N 0 N '
2- Chl oro- N- (2-oxo0-1. 2, 3, 4- tetrahvdrool 7- nal)hthyrldln 3- yI) 6H

2 _ 97mmy, 2. 3nmol
e ey b W M L

( Vet % g hoxy 4Ry qmr@imw meatydrgehloride &%&Sﬁe@m 3-8)and g-chloro-
Ti apht h&ﬁbﬁ’én@&%%@m%—c&%ﬁﬁ&%ﬁ d%ﬁ!eﬁn%?ﬂ 0. 767mmol ) were suspended in DCM
en

(10m) was t added and the reaction m xture

stirred I‘Hﬁm@m3éﬁ¢s 1Hﬂ érﬁ?éﬁ blﬂl;lﬁéz fso¥H)24.6% @, 1H), 882/(wa8Di B @ Bbur e was »
filtered,andhhesd f}f)af(ﬁzo"tﬁ}l? ik Hﬁ &1 18 oL Pk 378, (J

10

15

20

25

P .



10 acetate (100mQ washed with saturated aqueous sodi um bi carbonate (2 x
25mL) and brine (25nL), dried (MySO4) and evaporated under reduci%l
pressure to givea light brown solid which was washed wi th net hanol A(L@dﬂ%
and dried to give the title conmpound (45ng, 17% . Exanple 50:
N- (6-Fluoro-1,-2, 3, 4-t et rakvdr ogui nol bi - 3-vl )-6Ht hi enof 2, 3- bl pvrrol e-5- 15
car boxam de MO®pE74581 S N O 0 H Et 3N (184 pL, 1.32 mmol ) pci6ilndsd® My, 0. 66
mmol ), 3-am no-6-fluoro-3,4- dihydro-2(IR)-gai noHhone nonohydrochl ori de
(CAS Reg. No: 82420-54-0) (143 rag, @6 nmmol), and EDAC (1Z7 ng, 0.66
mol ) were added to a solution of 2-chloro-Wthieno(2,3 20
bj pyrr ol eMetiwds boxylic acid (133 ng, 0.66 nmol) in anhydrous DVF (3.5 nL).
The reaction was stirred at anbient tenperature for approximately 16 h,
and then poured into water (50 rrJ-). This was stirred vigorously for
about 10 Mkethpdiand filtered. The collected precipitate was washed with
wat er and dried in vacuum at 400C Lo give the title conpound (203 ing,
849 as af aRPrPRSUSTYS #dilrpdsoquino]ingl 24)-yba A=21i),4.71 (m 1R), 6.89 (m
111), 7.02(m IM7.07(m 111), 7.10 (s. 7.13 (dd, IM 7.20 (s, 111),
7.48 (d, IH), 10.37 (s, IM 11.95 (s IS mlz 364,366. 6 AUG 2. 006 WO
03/ 074532 PCUGB03/ 00877 -96- Exanp —Ar ‘
(6- Met hoxy-1, ~, 3, 4-t et rahvdr ocf ui nol }3- vl )-6Hthi enof 2, 3-bl vvl Tol e- 5~

h

carboxamde 01 NS d--~ N~ 0 O NOThis exanpl e was nmade by the process of
Exanpl e 50, using 3-am no-3, 4-di hydre met hoxy- 2(1 H) - qui nol i none
monohyd? ochl ori de (CAS Reg No: 35287-38-8)° and 2-chl or o-

6 tgl ggo[ 2, 3|S|b:c?159ﬂh9&icﬁ'(@%ﬁigélﬂ921i)ﬂg636@111‘11)1)(%&5&8& &3 ammb~3 4-N\M 3. (7)30(9 d?
S S,
111y igrogpnbln X ey arsghionds e (epepo 21988 15711 ming%(% .

376, 378. mmol), in anhydrous DMF (100 mL) at 0 °C over a period of 5 min keeping the internal

temperature at <10 °C. The reaction was stirred for a further 30 rain before addition of methyl

10 bromoacetate (2.85 mL, 30.2 mmol), then stirred for a further 60 min. The reaction was
quenched by addition of 1M aqueous HCI (5 mL) and the volatiles were removed by
evaporation. The residue was dissolved in DCM (250 ml.) and washed with sat. aqueous
NaHCO; (100 mL) and the organic layer was dried (MgSQ,), filtered and evaporated to yield
the title compound (5.89 g, 25.2 mmol) as yellow paste which was used without further

15 purification.
"H NMR 2.21 (br. s, 2H), 2.78 (d, 1H), 2.97 '(dd, 1H), 3.47 (dd, 1H), 3.67 (s, 3H), 4.55 (4,
1H), 4.78 (d, 1H), 6.96 (m, 2H), 7.23 (m, 2H); MS m/z MH" 235.

Method 2

Sodium hydride (60% in oil,; 191 mg, 4.70 mmol) was added to 3-amino-3 4-
dihydroquino]in&(lﬂ) one hydrochloﬁde (J. Med. Chem., 28, 1985; 1511- 1.6 450 mg, 2.27 . |
mmol), in anhydrous DMF (6 mL) at 0 °C over 2 penod of 5 min keepmg the internal |

25 temparanxe at <10 °C. The reactlon was stirred for a further 30 min before addxtlon of (2 2-



10 20 . 25 16 AUG 2006 WO 03/074532 PCT/ GB03/00877 Met hods Method | MetlLl
(3-am no-2-o0xo0-3,4-dffivdroquinolin-1(ZMyl)acetate H2N 0O 5 0 Ore Sodi um
hydride (60%in oil, 2.52 g, 63.0 mMmuol) was added to 3-am no- 3, 4- N '
di hydr.oqui nolin-2(Ifl)-one hydrochloride (J. MeJ Chem 28, 1985, 15H Al% chi 0~
g, 25.2 mol), in anhydrous DNW (100 nL) at O 'C over a period of 5 mn
keeping the internal tenperature at <10 OC. The reaction was stirred for a
further 30WAIHIHMBROre addition of inethyl 10 bronpacebpatesidedd mL, 30.2

~inmol), then stirred for a further 60 mn. The reaction was quenched by

addi tion of 1M aqueous I-1Cl (5 nlLy¥8and the volatiles were renoved by
evaporation. The residue was dissolved in DCM (250 nL) and washed with sat.
aqueousdimdkI)3 diok Gl6h- #bd)mﬁlmdIﬂelmeﬂeSMfogﬁa'(LMleaamémVHslwzj 166’0 -621303), filtered

and evapo edt the tit 5.89 nmo a ello
et e B b e et os i heo S B ot ppichar g T kot (b o
- 211), Zmzxﬁcc(o!idaﬁ&evaf;’orﬁgd l{e&ﬁ'a athonstét? adu@blis NaMCO3 (8 fol)end BMAc45HS5 (d,  111),

478(d 1% m- 21D, M5 m7 NR-r. 235. Method 2 20

3-Ari ai WY ?%E@Iﬂ%%m than depe@ &?ﬂ%#ltare@w?a?ra}ed@ﬂﬁtharwﬁ?wu. nohn-2(ill)
- one 5deﬂﬁzd co‘ﬁ&ﬁm&e SRVDCR p195toéf%édtﬁamae4mzu?om@3b was added to
3-amno-3,4 i hydr oqui noI | n-2(11i)-one hydrochl ori de Med Chem 28,

1985: 1’51&,153%&13 lagoil2. 27 ranol), in anhydrous DNIF (6 ni) at 0 ' C over
a peri oty Q51 4970 ek SR (09 8 457 §r 433 V40 0 'C. The
reacti on was staﬁcrsr *ﬁ for(Q S?Ertdh figgﬁ %é%orezgggﬁlfug o7f<( 2,2 6 AU6
2006 1H), 3.60 (m, 1H), 3.82 (m 1.5H), 4.08 (m, 151-1),433 (m, 2H), 7.04 (m, 1H), 7.23 (m, 3H)
MS m/fz MH* 277.
10 - | - - ()
Method 3

chloro-6H-thieno[2.3-hlpyrrole-5-carboxamide) -

H

15 S—Ca:boxy-Z-chloro-6H-ﬂ1ien6[2,3—b]pyrrole (Method 9; 243 mg, 1..20 mmoi), HOBT

(178 mg, 1.32 nimol), anhydrous DMF (10 mL}) and finally EDCI (252 mg, 1.32 mmol) were

added to 3-amino-1-{(2,2-dimethyl-1,3-dioxolan-4-yl)methyl}-3,4-dihydroquinolin-2(1H)-one

(Method 2, 330 mg, 1.20 mmol) and the reaction was stirred for 18 h. The reaction was |

evaporated and tﬁe residﬁe was dissolved in EtO_Ac (100 mL) and washed with 1M aqueous R )
20. HC (50 mL) and the organic layer was furthgr_v’vashed with sat. aqueous NaHCO; (30 mL)

 and brine (30 mL). The organic layer was then separated, dried (MgSO), filtered and

evaporated. The residue was purified by column chromatography (EtOAé:hexanes 1:2j to

afford the title compound (382 mg, 69%) as a white solid. : _

'H NMR 1.32 (s, 1.58), 1.33 (s, 1.5H), 1.37 (s, 1.58), 1.42 (s, 1.5ED), 2.88 (m, 1), 3.63 (m,
25 1H0), 3.78 (app. t, 1H), 3.90 (dd, 0.5HD), 4. 04 (dd, 0. SH), 4.14 (m, 1H), 4.33 (m, 2H), 4.68 (m,

1H) 6.82 (m ZH), 7.10 (m, 1H); 7.27 (m, 4H), 10.94 (br. s, 1HD; MS m/z MNa* 482, 484.

Method4 L ' . R
Chloro—S—methoxygarbonxl-4H-th1eno{3,2—blpyl_'r 1



WO 03/ 074532 PCT/ G B03/ 00877 - 98- di net hyl - 1, 3- di oxol an- 4- yl) met hyl

net hanesuf fonate (J. Med~ ClmmL 35, 1992, 1650-62; 528 ng, 2.50 mml% and
the reaction has then heated to 80'C for a period of 5 h. The reack® &HG W48
t hen cool ed and evaporated before addition of sat. aqueous NaHCO3 (20 ni)
and EtCAc (50 nl). The organic layer was then dried (MyS04), filtered and
evapor at ed  arfh §apsyssLsi due was S5 purified by col.um chromat ‘

(MeOH. -DCM 1: 19) to afford the title conpound (330 ng, %%63°3Q587%0I ourl ess
oil. "HNoa 1.33 (s, 3H), 1.40 (a, 1.&l1), 1.45 (s, 1.5M 1.96 (br. s, 21D,
2.89 (m 1H), 3.07 (m 111), 3.60 (m™ 111), 3.82 (in 1.5R), 4.08 (in,
1.511), 4.33 (m 2R), 7.04 (m IHg 7.23 (m 3H; MS mz MN277. 10 Met hod
3 N :

1-(2,2-Diinethyl -1, 3-di oxol an4- vl
& J-2- al or6-6H-thi6nor 2, 3- bl pyiol e- P cattboxaniide) H \NN~SNO 0 '"\~Ov
H O 15 5-Carboxy-2-chloro-6H-thieno[2, 3bjpyrrole (Method 9; 243 ng, 1.20
?gg;) ’rrg!{]ia,TB 2(L%n%tgﬂmwﬁig%zg%?ﬁe%s%lut"f‘oqﬂ%%)og%l,% rg&igl) Wﬁs) d:l%&g v;iehnal ! y EDCL
3- am no- | MeQH (3 ntl) aMtvay booled 3o 25 Wkmldammitdogyh. JAetdtiyh df Behlara2hydr oqui nol i n- 2(1 H

The' r eact P e BRgR Pl o P8 BuRsi ELE SBaPl o onc (100
T o7 adhadeu o a0 s st oy Vo
organi c | SABRFragiEeat tﬁﬁ%ﬁ&g&@&%a&ﬁ?@dﬁiwg%ﬁy)ﬁ FloppEiogyrs 8evapor at ed.
The-r esi dyr ¥p&ioddf hptdkemdtty Mddfﬁlfd&bﬂﬂ&{%raadﬁﬂ)toéaﬁirﬁ%ﬁaqh&?&anes 1:2) to
afford the title cg};‘?ound 382 69% as a white solid. 'HNM1. 32 (s,

1.511), 1. ynmenjum ghiggde (503 e&dthelm%m \yas extrepted uging PCARThe eomgbined i n - 1171

3.63 (m %ﬁmf Ibi}érs werd é?bnééh%red bt 0°é Fi)he re%:d%@wéﬁﬂmngp ﬁhay;enél?@‘lnlmaﬂnp 511),4.14
(m IM 4, 2H) , 8 (m 2 (m : m 111), 7.27 (m -
4M 10. 1945041161911 Was added @pwvs tpﬁylznemh%krslzumnreﬂ #endptign was heated under

reflux for 30 minutes before being cooled and concentrated. The title compound was punfied

Ngca- 1, 2, 3, 4-t et r ahvdr ocl ui nohn- 3

by a mixture of crystallisation (EtOAc/isohexane) and chromatography on a Bond Elut
column eluting with a graduated solvent of 5-50% EtOAc in isohexane (640 n:ig, 40%). NMR
(CDCl3) 9.1 (1H, br), 7.1 (2H, s), 3.9 (34, s); m/z 214.3. '

15
- Methods 5 and 6 }
' The following compounds were made by the process of Method 4 usmg the
- appropriate starting materials
Meth - | Compound NMR (CDCls) M/z
st i’ 9.2 (1H, br), 7.0 (1Y, 5), 3.9 (3H, 5) 12482
\ /Y ome
ct | N N
6” o _(/I\}_{’MB 9.4-9.2 (1H, br), 7.0 (1H, 5), 6.9(1H, ), 3.9 | 214
SR ° [@H5s) :
20

1 Aldehydc DE 2814798
2 Aldehydc Gronow1tz et al. Tetrahedron Vol 32 1976 p 1403



3- Chl gr o- 5- met hoxvcar bonyl - 4H-t hi enof 3, 2- bl pNnmpQb 16 AUG 2006 WD 03/074532

PCT/ (B03/00877 -99- S H | Ow cigNN O Methanolic sodi um nethoxi de

solution (28% (5 m, 25.9 mMm 1) was diluted with MQO-I (5 m) ﬁ@ﬂumﬁ

cooled to -25'C under nitrogen. A solution of 4-chloro-2-

t hi enyl ear boxal dehyde (J Heterocyclic' Chem 1976, 13, 393; 1. 1 g, 7,5

mml ) and nethyl 5 azidoacetate (3.0 g, 26.1 nmol) in MeCOH (20 nil) was

} ~ added dropwpse®¢74msmi ntai ning the tenperature at -25' CpofBriRmgs etion of

addition the solution was allowed to warmto S'C over a period of

| approxi mately 16 hours. The sol uti-ppp-was added to saturated aqueous

-~ ..ammoni um chloride (250 m) and the m xture was extracted using DCl VL The

. - conmbined organic |ayers were concentrated at O C. The residue was taken up
in xyl ege (30 m) and this 10 solution was added dropwi se to xylme (120 ml)

under r L The solution was heated under reflux. for 30 minutes before

- bei ng c90L@exRN0hI6BATE bt 8ovdile title conpound was purified by a

m xture of crystallisation (& OAchsohexane) and chromat ography on a Bond

- Elut colum eluting with a gradig 7 .

J (640 ngy, 40%. N IVM (CDC13) L Jod), 7.1 (2H s), 3.9 (311 s); mz

| 214.3. 15 Methods 5 and 6 Thegfol I'pifi N conpounds were made by the process
of Method 4 using the appropri aterstant i ng materials Meth Conpound NWR

(CDCl) M Z 111, br L s) om~ Cl Pl ~mi |

H 9. 4- (g'dirolsrlﬁ?(thoﬁ arbo?;.IﬁH(t]i”fﬁo,([% ’g%’],f’y%‘.’lﬁ ?Yit-hég %’;D 651(5.’ %églfﬂwﬂ 0 (311, s)

20 . was _taken up in MeOH (10 ml) and was heated under reflux. Aqueous lithium hydroxide (2.0 :
M, 3.0 ml, 6.0 mmol) was added portionwise over 45 minutes. The mixture was heated under

-

reftux for 30 minutes before being cooled and cbncentrated. Water (20 .mi) was added and the ( J
solution was neutralised using aqueous hydrochleric acid (2.0 M, 3.0 ml). The solution was

10 extracted using EtOAe, and the combined organic layers were concentrated to afford the title

compound as a yellow solid (0.57 g, 100%). NMR: 12.4 (1H, br), 7.4 (14, 5), 7.0..(1H, 5); m/z

200.3.
Methods 8 and 9 .
15 The following compounds were made by the procesé of Method 7 using the
appropriate starting materials, '
[Methoa " | Compound NMR Mz | SM
8 CinS 7.0 (1H, 5) 234.2 | Method 5
\ 4 Y o E
° L)
9 o’ r N\ PH| 12.6-12.7 (1H, b), 12.0- 183 Method 6
s o | 121318, b),7.15 AH, | |
| 8),6.9(1H, 5)

20 Method 10




i Al dehyde: DE 2814798 2 Al dchyde: G onowitz et al. Tetrahedron Vol.32 1976
p. 1403 | 16 AU6 2006 WD 03/074532 PCUGB03/00877 -100- Method 7
5- Car boxy-3-chl oro-4H-thieno[3,2-blRirrole AOH NG N, HOS5
3- Chl or 0- 5- net hoxycar bonyl - 4Ht hi eno[ 3, 2-b] pyrrol e (Mt hod 4;50.615dumiME3
mmol) was taken up in MeOH (10 m) and was heated under reflux. Aqueous
l'ithium hydroxide (2.0 K 3.0 mM, 6.0 nmol) was added portionw se over 45
m nut es. Thewpostezs® was heated under reflux for 30 m np¢pgedaglsss € bei ng
cool ed and concentrated. Water (20 m ) was added and tile solution was
neutral i sed using agueous hydrochl ori.giacid (2.0 M 3.0 m ). The solution
was 10 extracted using Et OAc, and the conbi ned organic |ayers were
concentrated to afford the titleHjeonpqupgd as a yellow solid (0.57 g,
10099 . NNR: 12.4 (11L br), 7.4 (IH, (1H, s); mz 200.3. Methods 8
and 9 15 The foll owi ng conpounds vgfewade? by the process of Method 7
using the appropriate starting rrattca?rqﬂals. Met hod Corrpound NVR MZ SM 8 s
N\

7.0 (IH, s) 234.2 Method 5 NO 9 12.6-12.7 (1l1-L b), 12.0- 183 Mt hod
6 S012.1 (IH b), 7.15 (111, s), 9 (111, s) 20 Mghod 10
3- Am no- | -f 2- (dbnet hyl am no) et hyl | -3\4 di ~qui nohn-2(1 H)-one 16 AUG 7006

Sodium hydride (60% in oil, 70.5 mg, 1.75 mmol) was added to 3-amino-3,4-

dihydroquinclin-2(1H)-one hydrochloride (100 mg, 0.50 mmol), in anhydrous DMF (2 mL) at

0 °C over a period of 5 min. The reaction was stirred for a further 30 min before addition of 2-
3 (dimethylaminoethyl) chloride hydrochloride (80 mg, 0.55 mmol) and the reaction hasrmen

( 7 heated to 80°C for a period of 5 hours The reaction was then cooled and evaporated before

addition of sat. aqueous NaHCOQ; (20 mL) and EtOAc (50 mL.). The organic layer was then

dried (MgSO,), filtered and evaporated and the residue was used without further purification.

_IHNMR 1.25 (s, 2H), 2.35 (s, 6H), 2.56 (m, 2H), 2.81 (d, lH) 3.05 (dd, IH), 3.56 (dd 18),
10 4.08 (m, 2H), 7.15 (m, 4H); MS m/z 234 |

Method 11
3-Arpino-1-[(2.2-dimethyl-1.3-dioxan-5-yl)methyl]-3 4-dihydroguinolin-2(1 &)-one

"0
Oy

o)

15 The title compound was prepared in an analogous method to Method 10 using (2,2-dimethyl-
1 3-d10xan—5-yl)methy1 methanesulfonate [CAS registary number 13 1372-64-0] as - i
elecrophile.

'H NMR 1.41 (s, 3H), 147(s 3H), 1.74 (s, 2H), 2.21 (m, 1H), 2.82 (d, THD, 3.06 (dd, 1ED),
3.57 (dd, 1H), 3.73 (m, 2H), 3.93 (m, 3H), 4.15 (m, 15), 7.02 (t, 1ED), 7.19 (m, 2H), 7.26 (m,
20 1H); MS m/z 291 -

Method 12 v
3.Amino-1-(2-methoxvethyl)-3 4-dihydroguinolin-2(1H}-one




'.V\D 03/ 074532 ‘PCT/ GB03/ 00877 -101- H N N Sodium hydride (60%| n-oil, 70.5

c

g, 1.75 mmol)."was added to 3-am no-3, 4- di hydroqu1 noHn-2(IR) - one

_ hydrochl oride (100 ng, 0.50 nmol), in anhydrous DNT (2 m_) at - 1({3 RUMUU?

' period of 5 nmin. The reaction was stirred for a further 30 mn befor
‘addi tion of 2 5 (dinethylam noethyl) chl ori de “hydr ochl oride (80 nmg, 0.55
“mol) and the feaction has then heated to 80*C for a period of 5 hours The:

reacti on W PH&H cool ed -and evapor at ed -before “addi tHCIIGRYH008H] | aqueous

- NaHCO03 (20 nmL) and EtOAc (50 nmL). The organic |ayer was then dried

(MyS4), filtered and evaporated 3% t he residue’ was used without further
puri-fication. 'HNI\/R125(sH M 2.35 (s, 6W 2.56 (in, 2H), 281(d
Iffl, 3.05 (dd, 1H), 3.56 (dd, 08 (in, 2M. 7.15 (n-4 4M M5 m z
234 Method 11 3- Amino-|-f(22- Lsm » T

1- 1, 3-di oxan-5- Yl )raet hyl | - 3, 4-@1 hiydr 0Gui nol W2(IR)-one H N N 14; 0 15
The title conpound was prepared in n anal ogous nethod to Met hod 10 using

«(2,2-dime_thyl- .1, 3-di oxan-5-yl ) neth mot hanesul fonate [ CAS rogi'stary

number 131372-64-03 as C ecrophile, OWieH NVR 1.41 (s, 3H), 1 47 (s, 3M  1.74

G 2% okl Gl s i el 118) 273

| R); Muikydq@fdiinkgt iame hylirochloride (J. Med. Chem., 28, 1985; 1511-16; 759mg, 3.82

o e GRS RO B o e DU P A e ket ns 2%

321my Bt BethEred. J0 MB,SL. mdﬁiﬁﬁ) {ves aﬁdﬂ%&ﬁtﬁnﬁ»’g haintained for 18 hours. The
reaction was diluted with EfQOAc (100 mL) and washed with sat. aqueous E2CO5 (20 mL) ‘
The aqueous was extracted with DCM (3 x 50 mL) and the combined organics dried ( /
(NapS0y), filtered and evaporated. The residue was purified by column chromatography
(DCM to DCM:MeOH (4:1)) to afford the title compound (654 mg, 78%) as a brown oil.
10 "H NMR (CDCls) 1.82 (br. s, 2H), 2.85 (app. t, 1H), 3.06 (dd, 1H), 3.36 (s, 3H), 3.61 (m, 3H),
4.02 (at, 1H), 4.24 (dt, 1H), 7.02 (dt, 1H), 7.19 (m, 2H), 7.27 (t, 1FD.

Method 13 .
3-Amino-1-(2-cyanomethyl)-3.4-dihydroquinolin-2(1H)-one -

H,N
15 ' kCN‘ N
Sodium hydride (60% in oil, 2.74g, 68.5 mmol) was added to 3-amino-3,4- | - SR
dihydroquinolin-2(1H)-one hydroohlonde (I Med. Chem., 28, 1985 1511-16, 6. 47g, 32.6
mmol) in anhydrous DMF (70 mL) at 0 °C over a penod of § min. After 1 hour the mixture
was warmed to ambient temperature, stirred for 2 hours then cooled in an ice bath before
20 bromoacetonitrile (2.28 mL, 32.68 mxool) was added, The mxxturewas again warmed to
- ambient temperature and stirred for 18 hours. The reaction was diluted with BtOAc (100 i;nL)
and waghed with sat, aqueous K;COs (20 mL). The vaqucou.s was extracted with DCM MeOI—I
(19:1) (3 x 50 mL) and the combined orgamcs dned (Na;SO4), filtered and evaporated The
_ res1due was punﬁed by column chromatography (DCM t0 DCM: MeOH ©: 1)) to afford the :
25 title compound (5.28g, 81%) as & brown oil. g ' Y




di hydroqui ri ol i n-2(1H -one hydrochloride (J. Med Chem, 28, 1985; 1511-16;
#£59ng, 3.82 mol) in anhydrous DNM (10 nL) at O T over a period of 5 mn.
After | hour 2-bromoethyl 5 methyl ether (0.40 nL, 4.20 mmol) was ﬁjﬁ%lﬂ%d
stirring maintained for 18 hours. The reaction was diluted with EtOAc (100
m.) and washed with sat. aqueous K2CO3. (20 nmL). The aqueous was extracted
wi th DCM (3 woaRkefks, and the conbi ned organics dried W@@B | tered
and evaporated. The residue was purified by colum chrona 5) (DCM to
DCMI\/EO—I (4. 1)) to afford the t|tIe rrpound (654 ngy, 79% as a brown oil.
10 "H NNR (CDC13) 1.82 (br. s, , 5 (app. t, IM 3.06 (dd, 1H), 3.36

2 .
(fn ‘;’il)l) : 7131%\5&% (%91?)'1379 %P,%%%(ch%ﬂap 1, 318 %d Mo, 3E¥aa/ 1P bllle, 111, 7. 19

3- Ani no- | 1H2-5e0pvd-1iED1 1A (3 BAZ i (D, 3RS (Al 7233 ) HRMS mid 22X. N 20 DO 15 CN
Sodi um hydride (60%in oil, 2.74g, 68.5 rnnol) was added to 3-am no-3, 4-

di hydr oqui nol i n-2(1 B) - one hydrochl oride (J. Med. Chenz. 28 1985;

1511-16, 6Mefiod BP. 6 mmol ) in anhydrous DVF (70 nlL) at 0 'C over a peri od
of 5 mn. After | hour the mxture was warned to amnbi ent terrpera— stirred
for 2 haupg 1t(tm2@ﬁﬁh@-d-{!( mmmﬂ}aiﬂj@i} an)-20xdt.ppgaaehahduitolie (2. 28
m., 32.68 1S again warned to anbi ent
tenperatu § 2 3 He=f eaction was diluted with Et OAc
(100 nL) and washed vvlth sat aqueous K2CO3 (20 nmL). The aqueous was
extracted with DCM MeOH ( 18 50“”") and the conbi ned organics dried
(Na2S™4), filtered and evapor . rexwas purified by colum
chromat ography (DCMto DCM . MeCH (ﬁa: )) .1@ the 25 title conmpound
(%,.28g, 81% as a brown oil. 16 AU& 2000~ WO 031074532 PCT/ GB03/ 00877 -103-
"11 NAM (CDC13) 1.79 (br. s, 211), 2.90 (apkp  MNH,111), 3.11 (dd, IR, 3.65
(dd, 111), 4.68 (d, 11-1), 5.03 (d, 11-1), 7.05 (d, 111), 7.13 (t, 111),
7.25 (d, IH, 7.35 (t, 11i); M5 Mz 202, Mod | 5

N—fI-((ZZ) 2- Am no- 2-f f (et hoxyear bonyl

hyl ) - 2- oxo- 1, Zitﬂyléhlbﬁfd’rmhtv(ﬂ()ﬂuw 43 @hblmwas*a'd&@dwmsﬁb@érﬁion of N-{1-[(2Z)-2-

3-vil-2- C%%B%-(ﬁ;'ﬁréx@in%ﬂo Ltﬁyl? 2-0%0- I:Zlé%-tgtra?xygroqulnohn- y(il}-Z—chloro 6H-
10 thienof2,3-b]pymrole-5-cartboxamide (Example 31; 200 mg, 0.48 mmol) in dry pyridine (1
mL) under an inert atmosphere then stirred heated to 100°C for 30 minutes. On cooling THF
(10 mL) and added followed by EtOAc (50 mL) and 1M HCI aq. (20 mL). The organic was
separated and dried (Na,SOy), filtered and evaporated to give a clear orange oil. This was

used in the next stage without characterization or purification.
15
C Method 15

2-Chioro-N-[1-(2-hydrazing-2-oxoethyh)-2-0x0-1,2.3 4-tetrahvdroguinolin-3-yi}-6H-

thienol2,3-blpyrrole-5-carboxamide

e verl

N

kl;o

HN

20 Hydrazine monohydrate (1 mL 20.6 mmol) was added toa suspensmn of methyl [3-{[(2— »
chloro-GH tlueno[z 3-b]pyrrol-5-y1)carbony1] ammo}—Z—oxo—S 4»d1hydroqmnol1n—1 QH-
yl]acetate (Example 1), 221 mg, 0.53 mmol) in EtOH (10 mL) and hcated to reﬂux for 20 o




Ci---~~// 1S SON 10 Y, NH2 N Ethyl chloroformate (60CpL, 0.63 m nol)
was added to a suspension of N-{l-[(22)-2-

ar ni'-na- 2- (hydr oxyi m no) et hyl | - 2- oxo- 1, 2, 3, 4-t et r ahydr oqui noRn- 3- yl1 E%gﬁ 6or
0-6H 10 thierio[2, 3-bl pyrrole-5-carboxan2i de (Exanple 31; 200 ny, 66

mml) in dry pyridirte (I nL) under an inert atnosphere then stirred heated
to 100' C for 30 minutes. On cooling THP (10 nm) and added foll owed by

~ EtCAc (50 wib)smaursk | M HCl ag. (20 nl).. The organic wasp ﬁéﬂﬁﬁ)&?ﬁ_d and dri ed

(Na2804) filtered and evaporated to give a clear orange oll hi s was
~used in the next stage wi thout chajggcterization or purification. 15 Method
15 2-Chl oro- N-rl.- (2- hydrazi no- 2- oxoegW

- 2- 0XO- foug, %)n%oolﬁx%%MMﬂ%ﬂcbﬂméﬂﬁﬁdcrﬁﬁﬁcedl\lpressure and H20 ﬁo mLI{lH~ 20

t'hi enor 2, 3- bl pyrrdl e- 5-car boxam de

=1l ydr azidded avg thetwhite areeipitate fiteredugt @d dis} iy vague tosgirckethie ﬁlfb P&)dﬁ}ékﬁ@ns ion of .

net hyl-
‘chl or o- %g'k ﬁeno[ogv%hng]s%liﬁ Tol - 5- yl )car bonyl 3am nol - 2- oxo- 3, 4- di hydroqw nol. i
n- I(2fl ﬁ@éédchﬁﬁ),eﬁmppnelm)fmmﬂs@o 48553, l’r’tbmmdnlfﬁtm(mo m.) and

Egﬁf’ g coo‘:d1 ir% fpuﬁ &qréguﬁ%v%ﬁ%gﬁ%?ﬁ?yggE%Sﬁdg (%%gggggféssur éognd

1420 (20Dne.39 (badddy), Huet (bhe 1EXiMemr4a6i40t ate il tered of f and dried in
‘vacuo to g| ve the title product (169

. Method 16

¢

Prepared by an analogous method to 3-amin_o-i-(2-méthoxyethy])—3,4wdihydroquinolin—2(1H)—
one (Method 12) using 2-chloroothyl methyl sulphido instead of 2-bromoethyl methyl ether to
- give the title product as a ciéar brown gum.
"H NMR 2. 13 (s, 3H), 2.66 {t, 2H) 2.73 (app. t, 1ED), 2.96 (dd, 1H), 3.44 (dd, 1H), 4.09 (t,
15 2H), 7.01 (¢, 1H), 7.14 (4, 1H), 7.23 (m, 2H).

Method 17
. 2.3-Dichloro-N- LI—LLZR) 2.3- _\Ldroxvoroovl}__-_oxo—l 2 3 4-tetrahydroquinolin-3-y1}-4H-
Mond3,2-b1pmle-5¢mbg_mde .
o
WA

H
N
O

Standa.rd armde bond formatlon analogous to Method 3 except usmg 3 -amino- 1 [(ZR)

2,3- dlhydroxypropyl]-S 4—d1hydroqumohn-2(1fi)-one (Method 18) as amme and 2, 3-
d10kﬂoro—4H—thleno[3 2—b]pyrrole-5-carboxyhc acid as the acid component formed the 1:1t1e,

' compound as a wh1te sohd



ng, 76% as an off white solid. 'H MAR 3.04 (dd, IH), 3.18 (app. t, IM

4.25 (br. a, 2,1-1),4.33 (d, 111), 4.69 (d, 1H), 4.88 (in, 5 111), 13@;@? 5

(d, IM 7.06 (t, IR, 7.11 (s, IH), 7.19 (s, IR, 7.29 (in, 2H), H]

2M 8.52 (d, 11-1), 9.29 (br. s, 1M 11.67 (br. s, 111); MS niz 418 420.

Method 16 3-Am no-I|-rZ-(methyJdthio)ethyll-3,4-di hydroqui nolin-2(IH)-one

H2N 10 Prepavoem/iobgszan anal ogous nethod to 3-smin PCT/GBU3/00877

-1- (2- met hoxyet hyl ) - 3, 4-di hydroqui nolin-2(1 R)- one (Method 12) using

2-chl oroet hyl nethyl sul phide insteady@f 2-bronoethyl nethyl other to give .

the title product as a clear, brown gum 'H NAM 2.13 (a, 3H), 2.66 (t,

211), 2. 73gGanR. ; 1 : t 15 2M

7.01 (t. IM 7. 11z§§,§ﬁ)1)130§s gg(’—'ﬁﬁm ﬁl%ﬁ’h(@d‘mg‘)’ﬁ%%(%r%

1-f (2R) - * 10535 dHNT %exmagwmr o&@l@,, 13031249 (s AFAYSImEA56i nohn- 3 vl -4k

f3,2-blR~Tnle-5-carbgxamde H C N C1 NON O : 200 Standard ami de

bond formati on anal ogous to Method 3 except using 3-amno-1-[(2R)-

2, 3-di hydﬂ@@gﬂ_&)yl I -3, 4-di hydroqw noI i n~ 2(I R) one, CMethod 18) as amine
Yl , i

and23 gl the acid
corrponent AU6 2006 WO
031074532 PCUGBOS/ 00877 105- 11 NW\R 1 (s 311), 1, 30 (s, 311), 3.12
(m 21-1), 3.71 (m 111), 4.15 (rn .72 (m IM 7.05 (t~ IR, 7.20
(a, 1H), 7.31 (m 311), 8.60 (d, ™¥T)\, A7 49 (a, 11-1): MS nlz 456 Method

18 5 3-amno-1-f F(4R)-2.2-dbnet hyl - L. di oxol anz4:yl H) one

C s

Prepared according to Method 2 using [(45)-2,2-dimethyl-1,3-dioxolan-4-ylmethyl
methanesulfonate (J. Org. Chem, 64, 1999 6782-6790) to give the title compound as a pale
yellow oil. o

10 M NMR (CDCls) 1.42 (m, 6H), 2.99 (m, 2H), 3.60 (mn, 1H), 3.83 (m, 1.5H), 4.11 (m, 1.5H),
4.38 (m, 2H), 7.03 (m, 1ED), 7.26 (d, 3H). |

Method 19
3-Amino-1-(oxiran-2-ylmethyl}-3.4-dihvdroquinolin-2(1H)-one
15 The title compound was prepared in an analogous method to Method 1 using glycidyl

tosylate as elecrophile.

Q

1 NMR 2.70 (m, 1.5H), 3.25 (m, 4H) 4.12 (dd, 051-1),432(dd 05H),470(dd OSH)
7.20 (m, 4H); MS m/z 219
20

.25



Inethyll-3 4- dlhvdrqu|no||n 20l k\ HNO O Prepared accordlng to Met hod

2 using [(48) 2, 2-di met hyl - 1, 3-di oxol an4-yl | met-hyl - net hanesul fonfg U&‘z _
Og. Chem 64, 1999 6782-6790) to g| ve the title conpound-as:a pa A éwﬂﬁoww
~-oil. 10 "HNMR(CDC13)1.42 (m 61D, 2:99 (m "2M 3.60(m 111), 3.83 (m
'15p411(m 1.5W 4.38 (m 211) 703(m 1Hy, -7.26 (d, 311). Method 19

- 3-Ami no- | w4 @ass 2-yl met hyl ) - 3,-4- di hydr.oqui nol i n- 2“%&1? 3/0?’1?2 The title
conpound was prepared in an anal ogous met hod to Meth usi gl ycidyl .

. tosylate as elecrophile. 2N O N .0~/) "H'NNR 2.70 (m LSH), 3.25 (m 4

11), 4.12 (dd, 0.5 11), 4.32 (dd, . s 511), 4.70 (dd, 0.5R), 7.20 (m 41-1);
MS mz 3 0%90 25 16 AUG 2006 V\D 03/ 074532 PCTI GB03/ 00877 I\/bt hod 20 - 106
IV-f1-(3 : .

A roqw nohn 3 y- -
O~ 5 Standard

) N O OXKNI
S—t O thod 3 except using 3-amno-|1-(3 f

Ipropyl) 3, 4- di hydr oqui noa- 2(1 R) - one ( Met hod
21) as ame and 2- chloro-6tl - enth 3-b] pyrrol e-5-carboxyhe aci das the,

acid conponent formed-the t P conound as_a white solid.
' 0
. 0% N .
' %&’-’I‘__O/\)
/

5 - Standard amide bond formation analogous to Method 3 except using 3-amino-1-(3- (

_ : : J
{[zert-butyl(dimethyl)silylJoxy }propyl)-3,4-dihydroquinolin-2(1H)-one (Method 21) as amine
and 2-chloro-6H-thienof2, 3-b]pyzrole-5~carboxyhc acidas the acid component formed the title

compound as a white solid.
"H NMR 0.00 (s, 6H), 0.87 (s, 9H), 1.85 (m, 2H), 2.79 (t, 1H), 3.60 (m, 3H), 405 {(m, 2H),
10 4.56 (m, IH), 6. 77 (s, lH) 6.82 (s, 1H), 7.02 (t, 1H), 7.20 (m, 4H), 10.47 (s, 1H); MS m/z 518

Method 21
3- Ammo 1-(3- {Imﬂ-bwl(dimemvl)s1lyl]oxy}propvl)—?- 4-dihydroquinolin-2(1FN-one

o) N
| |
/S"O’\') | | .

15 The title compound was prepared in an analogous method to Méthod 1 using (3~

bromopropoxy)(tert-butyl)dimethylsilane as electrophile.
'H NMR 0.00 (s, 6H), 0.8 (s, 9E, 1.75 (s, 2H), 1.83 (m, 2H), 2.74 (d, 1HD), 3.00 (dd, 1H),
3.48 (dd,_ 1H), 3.66 (m, 2H), 3.98 (m, 2H), 6.96 (t, 1H), 7.16 (m, 3H); MS m/z 335

.20 Method 22
3-Amino-1 -(2—oxobutv1)-3 4-d1hydrocmmohn-2( lH)-one




"H NAM 0. 00 (s, 6H), 0.87 (a, 9IVI 1.85 (m 2M 2.79 (t, - IR), 3.60 (m 3H),
4.05 (nt, 24, 16 AUG 2005
4. 56(mII—I) 6. 77(5 11i),6.82(s,IR),7.02(~1H), 7. 20(m - 411), 10. 47(s, | H);

MBmM z51 8 Method 21 3- Amino-i-(3-f

rtert-butyi (di methyi)siiyiioxyl pEgM.I) -3, 4-di hvdroqui nolin-2(IH) -one H2N

0 N S!, 0 15wvidenbisti e conpound was prepared in- an anal Og@HéBJE%BJ:IPd to

Met hod | using (3- bronopropoxy)(tert- butyI )d| met hyl sil aTie as

el ectrophile. 1HNWR 0.00 (s, 6M O0.88 é]a 1.75 (s, 2M 1.83 (m 21D,
2.74 (d, IR, 3.00 (dd, 113), 348(<]:I 1 3.66(m 2H), 3.98 (m 211),
6.96 (t, 111), 7.16 (m 3R); N SyWz Met hod 22

3- Ani no- | - (2- oxobut yl ) - 3, 4- & yd-r dgu no II—I)-one 16 AU6 200g WO

03/ 074532 PCT/ G B03100877 -107 H2NA o' _JOY The title conpound was
prepared in an anal ogous net hod toONEthod | using |- brono-2-butanone as
el ectrophile. "HNUR 1. 14 (t, 1119 .84 (br, 2R), 2.55 (q, 211), 2.93
(in, IM 3.12 (dd, 111), 3.67 (dd, III), 54.49 (d, 11-1), 4.92 (d, 111),

6.61 (d, IM 7.03 (t, IB) 7.20 (t°2M I\/SmIz 233 Met hod 23

(69)-6-(Trityl ) - Lhydr oi dazof iie ] HN
N 10 10% Pd/ C %P %ﬁ’gwéé °§‘I‘ISHI’? %ﬁfﬁ?;g%%g?

3-(2- nltﬁmkdﬂld.%ﬁt&m&adeléﬁ&b hﬂu-trltyl L-alarrinate (Method 24,1.2 g, 2.6
mmol ) in BLOH e reaction stirred under an_atnpsphere of

00
hydr ogen k! Héﬁﬂ%lﬁésﬂga&m&%@@&%%é@ ﬁrlaﬂfij]hﬂ@e? £1 @daHd: t he
5 449 (d, 1H), 4.92 (4, 1H), 6.61 (d, 1H), 7.03 (t, 1H), 7.20 (t, 2H); MS nv/z 233
(_

Method 23

10 10% Pd/C (260 mg) was added to a solution of methyl 3-(2-nitro-1H-imidazol-1-yl)-
N-trityl-1 ~alaninate (Method 24, 1.2 g, 2.6 ramol) in EtOH (100 mL) and the reaction stirred
_ under an atmosphere of hydrogen for 2 hours The reaction was filtered through celite and the
C, ' filtrate heated at reflux for approximately 2 hours Upon cooling the volatiles were removed
| by evaporation under reduced pressure to afford the title compound (1.04 g, 100%) as a white
15 solid.

1HNMIR 2.63 (dd, lH), 3.30 (t, 1H), 3.58 (dd, 1H), 4.13 (s, 1H), 6.20 (d, lI-I), 6. 72 (d, 1I-I), _
7.23 (m, 9H), 7.35 (m, 6H); MS m/z 395. '

Method 24
20 Methyl 3-(2-nitro-1H-imidazol-1-y1)-N-trityl-] -alaninate




- filtrate heated at'reflux for approximately 2 hours Upon cooling the

ol atiles were renoved by evaporation under reduced pressure to é ord Pthe
title conpound (1.04 g, 100% as a white 15 solid. '11 NVMR 2:63 f ,UGIW,
3.30 (t~ IR, 3.58 (dd, IH, 4.13 (s, IM 6.20 (d, IM 6.72 (d, INl 7.23

(in, 9B), 7.35 (m 61-1); M5 mfz 395. Method 24 20 Met hyl

3-(2-rlit dazoI-I--vI) N-trityl-1l.alaninate 16 6 \/\003/074532
PCTI 6803/8'§§w4k?08 V zzrNjD JIN-~0 -0 Di-isoptl)%gﬁg?%ﬁ 7car boxyl at e
(1.3 n, 6.6 nol) was added dropvvnl@gto a solution of 2-nitroimdazole
(1.0 g, 9 nmol), -N-trityl-L-scriné néthyl ester (2.0 g, 6 nm1) and
triphenyl phosphine (1.73g, 6.6 nraol) in TBF (100 nlL). The reacti on was
stirred at anmbient 5 tenperature #f g%pmrﬁkl mately 5 hours The Yol atiles,

were renoved by evaporation ¢ pressure and the residue §
OAC hexane 1: 19) to afford the

purified by col um chromat og

title conpound (1.2 g, 4401b sofid. "HNAM 3.08 (s, 3M 3.16
(d, 1H, 3.69 (m 1B), 4.46 : (dd, 111), 7.15 (m 1511), 7.33
79. 10 Method 25

(a, 1M 7.93 (s, 111); M
3- Ami no- 3, 4-di hydro- 1, 5- napbt yddi n-2(| H) - one di hYdrochl oride H2NW', O N

H 15 tert-Butyl (2-oxo-1, 4-t etrahydro- 1, 5- napht hyri di ne- 3- yI)carbarrate

Her !‘ﬁddfﬁxavf%%@@fm@m#%@%Sf%sﬁ'a”lﬁvﬁomﬁ#ﬁf@%%@%‘%ﬁg%ﬁ 8 50" ins.

t he reafzinitmhmdmlamtegmemwmmﬂnmhylemmmgmmaﬁwe and the resi.due

L SBhY Gk b P el o0 | o010 B

5 temperature for approximately 5 hours The volatiles were removed by evaporation under ' ( s
reduced pressure and the residue purified by column chromatography (BtOAc:isohexane 1:19)
to afford the title compound (1.2 g, 44%) as a white solid.

'HNMR 3.08 (s, 3H), 3.16 (d, 1H), 3.69 (m, 1H), 4.46 (dd, 1H), 4.62 (dd, 1H), 7.15 (m, |
15H),7.33 (s, 1H), 7.93 (5, IH); MS m/z (M+NH,)" 479,

10
Method 25
H,N [ N
-
07 N -
. H . . _ [ | )
15 tert-Butyl (2-0x0-1,2,3,4-tetrahydro-1,5-naphthyridine-3-yl)carbamate {Method 26, "

263mg, 1mmol} was dissolved in DCM (10mL) and treated with 4M HCl in dioxan (10mL).
After stirting at ambient temperature for 30 mins. the reaction mixture was evaporated under
reduced préssurc and the i-esidue triturated with ether (20mL), to give a white solid which
was collected by ﬁltraﬁon, washed with ether and. dried. (234mg, 100%).

20 ‘HNMR 3.4 (m, 1H); 3.4 (m, 1H); 4.5 (m, 1H); 7.5 (I;i, 2H); 8.3 (d, 1H); 8.75 (bs, 3H); 11.18
(s, 1IH) = | '
MS m/z 164



20 "HNVR3. 4(mM M 3.4(mIR);4.5(nill-1);7.5(n2M 8. 3(cLIli);8.75(bs,3H);11. 18
(s, imM mlz 164 16 AUG 2006 WD 031074532 PCT/ GB03/ 00877 -109- Method 26
tert-Butyl (2-oxo- - 1,2,3.4-iglLghydro-1,5-nVht hyddi ne-3-vl) car barie§ 4U6 0N
- OH Methyl 2-[(te7-t-butoxycarbonyl)am no]-3-(3nitropyndin-2-yl)acrylate
(4:1 mxture of 5 Z/E isonmers) (Method 27, 1. 1g, 3.4 ranol) was dissol ved
I n ethanol and 10% pal | adi um on carbon catal yst (250ng) was added. The

m xt ure was woiiswretzunder 1 at nosphere of hydrogen at aaicBodnosmnperature
for 12 hours. After rempving the catalyst by filtration through Colite,

the filtrate was concentrated under r-&iced pressure to give a yellow oil.
The oil was dissolved in nethanol (20nlL) and treated with a 0.5M sol ution
of sodi um Methb@%de in 10 methanol (8rr1_) After stitring at arnbient

tenperat ur g . | ith water (10OOn) and
extracted ot et e e B S =S ERTAed extracts were washed
w th water (2x50m_) and brine rgQ mjrl ed (,&/9804) and evapor ated under
reduced pressure to give a whi S*ﬁ( 5999 111 NW\R 1.4 (a, 9R);
3.1 (m 21-1); 4.3 (m IH); 7.0ibdg 1 712 2 11); 8.1 (t, IEl); 15

10.26 (s, M NS nmz 208. Method 27 Met hyil 2-f
(tert-butoxvcarbonyl)aniinol-3-(3nijEoR3tdin-2-Yl)acrviate N02 O Y N
orb, 20 T Mt Methyl 2-f (tert—butoxycarbonyl)amino]-B (3nitropyridin-2-yl)acrylate (4:1 mixture of

(Lo Dy SpisaLieplaars 19} gt A esmt s e Ay dad®y, 20
Tet r amet hych@umcutzlysn esomgpmg ,addhdZEhe mmhr): wagsiraddedbr & aohdsphereodhydrogen stirred
at - /8C 1 Ot ambient temperature for 12 hours. After removing the catalyst by filtration through Celite,
( the filtrate was concentrated under reduced pressure to give a yellow oil. The oil was
dissolved in methanol (20mL) and treated with a-0.5M solution of sodium methoxide in
10 methanol (8mL). After stirring at ambient temperature for 4 hrs. the mixture was diluted with
water (100mL) and extracted with ethyl acetate (2 x 50mL). The combined exiracts were
washed with water (2x50mL}) and brine (SOmL): dried (MgSO,) and evaporated under reduced
pressure to give a white solid (528mg, 59%)
'HNMR 1.4 (s, 9H); 3.1 (m, ZH); 4.3 (m, 1H); 7.0 (bd, 1H); 7.2 (m, 2 H); 8.1 (&, 1H);
15 10.26 (s, LH); MS m/z 208.

Method 27
Methyl 2-[(fert-butoxycarbonyDamine]-3-(3nitropyridin-2-viacrvlate

NO,
o N
apee]
Q .
0 T NF
Méfhyl [(tert-butoxycarbonylamino}(dimethoxyphosphoryl)acetate (1.33g , 4.46
mmol) was dissolved in dry THF (20mL) and COoled to ~78°C under nitrogen. - _
Tetramethylguanidine (490mg, 4.26 mmol} was added and the solution stirred at -78°C for
~ afurther 10 mins. . A solution of 3-nitropyridine-2-carbaldehyde (Tetrahedron vol 54 (1998)
25 p6311) (618mg, 4.06 mmol) in dry THE (5mL.) was added drop wise. After stirring the . - -

solution for 2 hours. at —78°C (50mL) it was diluted with water (150mL) and extracted with =
- ethyl acetate . The combined extracts were washed with water (2% 20mL) and brine (20mL),

20



a further 10 mns. . A sol ution of 3-nitropyridi ne- 2= car bal dehyde

‘(Tetrahedron vol .54 (1998) 25 p 6311) (618ny, 4.06 nol) in dry TFE@&@%B) .

was added drop wise;. After stirring the .solution for:2 hours. -at _
(50nmL) it was diluted with water (150nmL) and extracted with -ethyl acetate.

- The conbined extracts were washed with water (2 x.20nL) and brine (20nt),
16 AUG 200, A3/ 074532 PC T/ GBO3/ 00877 dri ed (MiSCHpangafypor at ed

under reduced pressure to give a yellow oil, which was purified by colum
chr omat ography (DCWto give the titig-conpound as a 4:1 mxture of ZIE
isomers (1.1g, 84% ~ 'HNYNM 1. 4(s, 11. 25H); 3.6(s, 0. 75H); 3.8(s,3H);6. 7(s, 1 D;

~ 6.9(s, 0. 204 '504351(69\&1 2atlh hatdreduded Presitte 13 Bve a §eld ilwhn #8M 8.5 (d, 111);
8.7 (d, 0.2.;&; S (d 1B); 9.8 (s, 0.251°1):710.3 (s, IM NS mz 322
‘Met hod 2Bifiedbi gebmm hy @CGAGHe give e Atloqopppyndgg e 4: Ipixtnre ofZF) 10 H

‘ten-Buty - @%0-d4o2~3, 4- t et r ahydr o- 1, 7- napht hyri di ne- 3-y~) car bar aat e
g%&e%s g1 n% %8

(Met hod was dissolved in DCM (10nL). and treated with

Ctrifluor GENMRI d.4e(5i1d.26B)rB) (s, AFTEB); 3.8, BHY; 6r7dfs, AH); ol SHASEH):SSelmat ure for 1

hour Uieysagt o st 6 e Seonl e s, £t prapstce and he

15" col | et 1E); ¥I8Int/z 822 on, washed with ether and dried to give the title

compound (346ngy, 82%as a bis trifluroacetate salt. '"HNW 3.2 (m 211)i
4.3 (m 111), 7.4 (d, 111); 8.2 (s, IM 8.25 (d, 111); 8.6 (b, 311); 11.0
(s, 111Mefhod et hod 29 tert-Butyl ' '

(())2;&);0- 15_%@%0%‘{3&%6}3)&3& ’tgv-ﬁ a}li_ dg)b&/éi diiie-3-Yl)carbamate N toy, NO
HN N | - W,
tert-Butyl (2—0xo-l;2;3—,4-tetrahydro—1,7-naphthyridjne-3-y1_)carbama§e (Method 29,
284mg) was dissolved in DCM (10mL) and treated with trifluoroacetic acid (SmL). After
stirring at ambient temperature for 1 hour the reaction mixture was evaporated under reduced
pressure and the residue triturated with ether (20mL), to give a light brown solid which was
15 collected by filtration, washed with ether and dried to give the title compound (346mg,
82%)as va bis trifluroacetate salt. _ |
"H NMR 3.2 (m, 2H); 4.3 (m, 1H), 7.4 (4, 1H); 8.2 (s, 1H); 8.25 (d, 1H); 8.6 (b, 3H); 110G,

'

N

| 20 Method29 | ()
ten‘—Bung(2-0x0-122,3,4—tetrahvdro—1;77napl_1th3rg'dine—3—yl)carbamate '

W/T m

=N
0 N™ :
. . H

Methyl 2—[(ten*-butoxYéérbonyl)amino]é -(3nih:opyﬁdin—4—yl)acry1ate (10:1 mixture of

Z/E isomers) (Meth_oti 30,1.57g, 4.83mQ1) was dissolved in ethanol and 10% palladium
25 on carbon catalyst (250mg) wés added. The‘n.ﬁxturé was stirred under 1 atmosphere 6f '
hydro gen at ambient temperature for 6 hours. After removing the catalyst by_ﬁltraﬁon through

Celite the filtrate was concentrated under reduced préSSurg to give a yellow oil _Which was



-Methyl 2-[(tert-butoxycarbonyl)ami nol -3-(3nitropyddi n-4-yl)acrylai~D (10: 1
m xture of ZIE isoners) (Method 30,1.57g, 4.83mml) was dissolved imi_AUE 2008
et hanol and 10% pal | adium 25 on carbon catal yst (250ng) was added. Th

m xture was stirred under | atnosphere of hydrogen at anbient tenperature
for 6 hours. After renoving the catalyst by filtration through Celite the
filtrate wasyg@geaahrated under reduced pressure to gi VecaydHasdog® 0i | which
was 16 AUG 2006 WO 03/074532 PCT/ GB03/ 00877 purified by colum

chromat ography (Eluent DCM/ MeCOH gradient 0-10% to give the title
conmpound (284ny, 22% ~ 1H NNM 1.4 (s, 911); 3.0 (in, 2H); 4.2 (in, 111);
7.0 (d, 113)rified bPcdifind Bﬂroﬁat&grﬁﬂh? @1 DO MBEOH SracichtB) 107 B fZn2hd 5 Met hod
3 Methyl -24(tert-butoxygarbon 1)am nol-343nitrop3tdin-4-yl acrylate E NO2
0 MI 0 ocomppung @84, i2R%)-

i (tert-but oyea P .disl (ROY ten(1h. , 5.82
10 ol ) \/\/Eapéf di sis)g%be%ﬁitglnd %ﬂr?/hg‘%lg (:?1%%?6&%’2&?82?%@)3@?%@@nlggrg%%l t rogen.
Tet r anet hy lBL ¥R w2364 (638ny., 5.55 Mol ) was added and the solution stirred
at -78 Czfor a further 10 mus. A solution of 3-nitroi soMotinal dehyde
(Met hod gl, 804ny, 5.29mmol) in dry TBF (5nm) was added dropw se. The
resul ti ng Ne#hed30d sol ution was stirred for 2hrs. at - 78T, then poured
into a mx et . n er OniL). The organic 15

| ayer was yéf%glr%[ﬁéjct?bt&%g%%%@éﬂﬁ?ﬁo jég%&&ovgn%n%%t_l%méﬁd brine (25nL), dried
(MgS™) and evaporated under reduced pressurf:to give a yellow oil, which
was purified by colum , chr togr : isohexane 1:1) to give the
tigle conpound as a 10:1 m xtur¢ of [[VE 7 rS (1.57g, 929 . ' HNWR

1.33(s,9M 1. 4(s, 0.9H); 3. 55(s, 0. 3M 3. 8( Q. 85,0 11i1);7.2(s,11i); 20
7.25(d, 0.111); 7.5 (d, IR 8.75 (d,°0. 1‘|3_Lf); 8.8 (s, 1JB); 8.85 (d, 111);
9.2 (s, 01H); 9.25 (s, 1R; M5 mz 322. ™ethod 31

Methyl [(erz-butoxycarbonyl)amino]{dimethoxyphosphoryl)acetate (1.73g, 5.82
10 mmo]) was dissolved in dry THF (20mL) and cooled to —78°C under nitrogen. : _
Tetramethylguanidine (638mg., 5.55 mmol) was added and the solution stirred at -78°C fora
further 10 mins. A solution of 3-pitroisonicotinaldehyde (Method 31, 804mg, 5.29mmol) in
dry THF (Sml) was added dropwise. The resulting deep red solution was stirred for 2hrs. at -
78°C, then poured into a mixture of ethyl acetate (100mL) and water (50mL). The organic
15 layer was separated, washed with water (2 x 50mL) and brine (25mL), dried (MgS0y) and

evaporated under reduced pressure to give a yellow oil, which was purified by column

chromatography (EtOAc: ischexane 1:1) to give the title compound as a 10:1 mixture of Z/E
C isomers (1.57g, 92%). '
'"HNMR 1.3 (s, 9H); 1.4 (s, 0.9H); 3.55 (s, 0.3H); 3.8 (s, 3H); 6.6 (s, 0.1H); 7.2 (s, 1H);
20 7.25(d, 0.1ED); 7.5 (d, 1H); 8.75 (d, 0.1H); 8.8 (s, 1.1H); 8.85 (d, 1H); 9.2 (s, 0.1H); 9.25 (s,

1H); MS m/z 322.

Method 31

3-Nitroisonicotinaldehyde
CHO
A

25 | N



. 3-Nitroisoni cotinal dehyde CHO N0O2 25 N I 16 AUG 2006 WO 03/074532 o s
- PCUGB03/ 00877 -112- ‘4- Met hyl - nrtropyrldrne (1.43g,. 10..36nmol). mas Eﬂgq .
“in dry DNO (5nl) and dinethyl formarnide di met hyl -acetal (2.0g, : wﬁ :
- was added. The mi xture was heated under-nitrogen at -1400C for 2 hours and
~then evaporated under. reduced pressure-to give (E)-

"N, N-di et @los@rags3- ni tropyridind-yl)ethyl eacan?i ne as m:ﬂmnmamed sol id. This
was added in one 5 portion at anbient temperature to a stirred solution of

. sodi um periodate (6.6 .1g, 3 Inmml)-ite- TBF/ Water 1: 1 (10On). After

stirring for 2hr at anbient tenperature the reaction m xture was filtered
~and the sol i gvpashegopy Hﬂﬂeqxlnyg 108Gk Pws HAEITHed.in ByOMBSRI DGR Wer e combi ned

- wth the filtrate an ani ¢ layer separated The ‘aqueous was extracted

with et Kypetammamide Gyl s (3 Ooh TR tor A B HR YShYE s wer o washed
W th satbiehidgAGH RS fo?QﬂbMﬂriHQhéﬂ'e@éﬁoﬂ%%&r ki ples@Rho Bivb (- (100mL),

dried ( SO4) and evaporated under reduced pressure to give-a brown solid

~ which &B-piropysidinrylethylsresringan p Aark redentid: higiwpeaddedia ong ¢ | e
' ((3 g mpo Lﬂ“ do ()19 Mlen@t}nﬁeratuﬂé' 1 MR rréd gbh(th of éc’:’)h’um%eﬁéia(ectﬁ 6L % lmﬂolf'ﬁls 111); 10.4

30 16° AUG 2006 -113 A conmpound of formula (1): R2
A R4 X ’IIHP{ Wateﬁl AN100@LY After stirring for 2hr at amb1ent temperarure the reaction mixture ) :

was filtered and the solid washed with ethy! acetate (100mL). The washings were combined
with the filtrate and organic layer separated. The aqueous was extracted with ethyl acetate 2x
100mL) arid the combined organic layers were washed with saturated aqueous sodium _
10 bicarbonate (100ml.) and brine (100mL), dried (MgSO,) and evaporated under reduced ' ( N
pressure to give a brown solid which was purified By column chromatography (DCM) to give
the title compound. (960mg, 61%).
"HNMR 7.8 (d, 1H); 9.15 (d, 1H); 9.4(s, 1H); 10.4 (s, 1H)

i5

20

25

30



Rs HR3 wherein: "' is a single or double bond, X is Nor CL Wand R~
together are either -S-C(RK(W- or -C(R7)=CW-S R6 and R7 are bot h1 ghiusrolb
or one of R6 and R7 is chloro and the 8§ her is hydrogen; R is

i ndependent|y sel ected from hal o, ni t} cyano, hydroxy, carboxy,
carbanoyl, X-C, 4al kyl car bai noyl, NN-(Cl.4al kYO2car banoyl, sul phanoYl,

N- Cl -4amm|ﬁgl phamoyl, NI V- (d.4al kyl) 2sul phamoyl, -S(O) bG -4al kyt
(wheteilm his 0, 1, or 2), Cl.4alkyl, C2.4alkenyl, C2- 4allonyL G . 4al koxy,
G . 4al kdpoyl , AQordpddead oF fortiutah(igr oxyCi 4al kyl , fl uoronet hyl,
difluororrethyl, trifluoronethyl and tnfluororrethoxy, or, when nis 2, the
two Rl groups, together with the carbon atons of A to which they are
attached, may forma 4 to 7 nmenbered ring, optionally containing 1 or 2
het eroatons independently selectBd fromO, B and N, anc{m%l onal |y being
substituted by one or two nethy, groups; R-yis hyfroge droxy or
caTboxy; R 3 is selected from hydrogen, | ey C’a‘kxy Cl4al kanoyl ,

car banoyl, C3. 7cycl oal kyl ég tionally s j N h | or 2 hydroxy
groups), cyano(d.4)al kyl, %r /al kyl (optionally
substituted by 1 or 2 Rs groups 1 e formulae B and B': 16
AUG 2006 WO 03/ 074532 PCUGB03/i008 ' fo G\ou OHO0O (OHy OH 0 (B)
(B') whereiny is 0 or 1, ghed's ON1, 2 ﬁ} E}and Ugss | or 2; provided that
t he hydroxy group is not a'‘'substfuent on the ri ngi carbon adjacent to the
ring oxygen; 5 RB is independently selected from hydroxy,

Cl - 4al kOXYCl4al koxy, hydroxYC1421koXY, 5-$land 6- nenbered.cyclic acetals
and nono- and di-nethyl derivatives thereof, aryl, hoterocyclyl,

C3- 7cychdmiréiyt , Cl - 4al kanoyl, Cl1. 4al koxy, Cl.4aklS(Ov (wherein b is 0, 1
or

% 1ig a single or double bond;
XisNorCH; :
R* and R’ together are either —S-CR®)=C(R")- or -CR")=C®R®)-S- ;
R¢ and R, are both chloro or one of R¢ and R; is chloro and the other is hydrogen;

R' is independently selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl,
N-C.qalkylcarbamoyl, N.N-(Cyialkyl);carbamoyl, sulphamoyl, N-Cy.4alkylsulphamoyl, N,.N-
(Ceallcyl)ssulphamoyl, -S(0)sCrealkyl (wherein b is 0, 1, or 2), Cy.alkyl, Caalkenyl, Cy.
saliynyl, Cy.aatkoxy, Crealkanoyl, Cy4alkanoyloxy, hydroxyC,.salkyl, fluoromethyl,
difluoromethyl, trifluoromethyl and trifluoromethoxy;

or, when 1 is 2, the two R' groups, together with the carbon atoms of A to which they are
attached, may form a 4 to 7 membered ring, optionally containing 1 or 2 heteroatoms
independently selected from O, S and N, and optionally being substituted by one or two
methyl groups;

R? is hydrogen, hydroxy or carboxy;

R? is selected from hydrogen, hydroxy, Cyalkoxy, Cialkanoyl, carbamoyl, Cs.scycloalkyl
(optionally substituted with 1 or 2 hydroxy groups), cyano{Cy.4)alkyl, aryl, heterocyclyl, Cy-
salkyl (optionally substituted by 1 or 2 R groups), and

groups of the formulae B and B":



- 2), C3-6CYd Qal gl S(O) b- (V\/nereln bis 0; “1or 2), aryl S(Q v (wher ei n b «1s
0, 1 or 2);, beterocycly]S(Ob- (wherein b is 0, 1 or 2); benzyl S(P)GVAUG 2005
~(wherein b is 0, 1 or 2),” 10 -N(OH) CHO -- C( =N OH) NH2, -
-C(=N-QO -1)NHCl - 4dkYl, -C(: N—Q/\N(CI4quI)~ - C( =N- OR) NHC3- 6CYcIoaI kyl ,

- C( =N OU\( C3- 6CYCICBIIQ/I)2 - COCOORY9, - - C(O) NCO) C=" ), - NHC(O R9, e
- C(O)NHSOé,Q)%,0 &Kyl ), -NHS02)e, (R?)(R ~NS02-, - COCHRQREesMHLR )N and -
-COOR9; 1 and R10 are independently sel ect ed from hydr ogen, hydroxy,
Cl- 4al kyl (opti onal ly substituted-fiy.1 or 2 R 13 ), C3.7CYd oal kyl '
~(optionally substituted by 1 or 2 hydroxy groups cyano(C3-4)alkyl, _
~tri‘hal o(Cl -4)al kyl, CH'Z) heterocycl yl. and heterocyclyl (G .4allcyl); or R

and R' together vvlth the pgen to whichyjhey gre attached-forma 4- to

6- nenbered ring Were t r‘lg is optional Iy ufpsti'tuted en carbon by | or

2 substituents . 20 i nde nﬁ}ﬂ - sel ect hydr oxy, carboxy, hal o,
Cl

nitro, cyano, car bonyl , Xy and heterocytﬁly‘PH or the ring may be
- optionally substituted on ®wo adj acent carbons by -0-CH2-0- to forma
cyclic acetal wherein one gr both of the hydrggenso’f the -0-CH O group
may be replaced by a met hﬁg R13-is sel ect ed®Prom hydr oxy, hal o, :

‘trihal orgieliud y 190Gr G152k QS an@Bish or DSprbvidia BRNEE Bidroky $RIu8 S fRela f r Om
hydr ogen, CI-49kyI and hydroxyCI 4akl ;" or a pharmaceuti caIIy accept abl e

salt or SHrsggReg thering euban adigpsnptothasingop¥8eio t hat t he conpound of formula

(1) is5not: £kikindependently selected from h%rdroxy, CHaJkoxyCMaIkox% hydroxyC aalkoxy
2,3-dichloro-5-[ N(2-0x0-1, 2, et rahydroaw nol car ba3noy| ]-4Hthien

o[ 3, 2- ﬁimdrmpzeber@@ym@cez@w W{F@ﬂ dirmesizgd mmgs@@ gy (i

2" ot or Qo 2 grodnch; 6 ik B)! NUAERAE] ARYSTON. BARERATRY/Jo:CH LN onol(2,3
2-chl or @)ﬁs{mc]@ﬂkﬁﬁﬁo&yl(wtﬁmblﬂo 2 0&)4“1’@(@5—@#@@#* tdlard)yl ) car banoyl | - 6H-

t hi eno[ %at%%@%ﬁlﬁ(@ %eé%%%éfocﬂrﬂnpﬁg%?z gen, o Kwﬁ Of Ul Hl)ﬁgas claimed in claim

1 whe r oxy 1 koxy
4aIG<aN(C&§?)ICHQ;a€(3ﬁﬁ@§)NHzCS 7cycl oal kyl (opt| onal |y substi tut ed with 1 or

2 o e, TS RS BRI o e 41 70
' OH)N(Cs.gcycloalkyl),, -COCOOR , -CONERRY®, NHC(O)R?, :
-C(O)NHSO(C;.4alkyl), -NHSOR’, R))R'NSO,-, -COCHgOR“ ®HRON- and
-COOR’; ‘
15 R’ and R are indcpendenﬂy selected from hydrogen, hydroxy, Ci.satkyl (optionally
substituted by 1 or 2 R"), Caseycloalkyl (optionally substituted by 1 or 2 hydroxy groups ),
cyano(Ci-a)alkyl, trikalo(C4)alkyl, aryl, heterocyclyl and heterocyclyl(Cy4alkyl); or -
R and R™® together with the nitrogen to which they are attached form a 4- to 6-
membered ring where the ring is optionallj substituted on carbon by 1 or 2 substituents o .' L)
"~ 20 independently selected from'b}tb, hydroxy; carboxy, halo, nitro, cyano, carbonyl, |
C1.4a1koxy and heterocyclyl; or the ring may be optionally substituted on two adjacent carbons
by ~O~CH2—O- to form a cyclic acetal whercm one or both of the hydrogens of the -O-CH;-O-
group may be replaced by a methyl; - '
_ R s selected from hydroxy, halo, trihalomethyl and C1.4a1koxy;
25 R is independently selected frdm hydrogen, Cy.4alkyl and hydroxyC1_4alkyl; '
ora pharﬁ;aééuﬁcally' acceptable salt or pro‘-drutg tllcfeof |
wfth the proviso that the compound of formula (1) is not:
@ - 2,3-dichloro-5- [N—(2-ox0 1 2.3 4~tetrahydroqmnol— -yl)carbamoyl]-4ﬂ-th1&no{3 2-

b]pyn'ole



10..iTM ds olyl, thiazolyl, thienyl, thiadiazolyl, pi perazinyl,

4 sot hi-azolidinyl, 1,3, 4-tdazolyl, tp-trazolyl, pyrrol I di nyl, 18 ,

t hi anmor phol i no, pyrrol inyl, honopi perazinyl, 3 5- di axapi peri di nyI AUG 2008
pyrim dyl, pyr azinyl, pyridazinyl, pyrazol yI pyrazolinyl, i soxazol yl,

4- oxopydrldyl 2- oxopyrrolldyl 4-oxothiazolidyL faryl, thienyl oxazol yl,
-1, 3, 4- oxadi a&gloy,b-mssgnd 1,2, 4- oxadi azol yl, totrahydrothlﬁ)gﬁg}%k

| - oxot et rahydr ot hi opyranyl, 1,1 15 di oxot 5t r ahydr ot hi ppyr anyl J
Cl.4allryl (optionally substltut ed by.lis50or 2 e groups); R and 0 are

I ndependent |y sel ected from hydrogen, hydroxy, C14al kyl (opt ional ly
substituted 1 9Ghido LREN D)3, 4-feBaly kiR 3K oarb SRR AENt gbstituted
by I or 2 hysmoxy groﬁ%‘gé2 cyair?)s? Cl -4)7yg?6§yl 3tr| hdo g,lf4V\Al el'h?ﬁ[rgyl

het erocycl yl and NEY@I%@S/CI yl (Cl4al kyl); or 20 R9 and R10 toget her with

t he nltrogen 1 f%, ¥ e@.ring where
the ring is Oﬁ[:-)lfl onzl:allmlgr0 %ﬁ%(%ﬁ%ﬁ%%ﬁ%ﬂ@?gr bon %?/é‘nmgrg @Gﬁﬁ&%{]%[m s selected
from oxo, hydroxtpieneld3thipsrolehal o, nitro, cyano, carbonyl and Cl4al koxy, or
the ringsmay be optionally substituted on two adjacent carbons by
-0-CH270- to forma cyclic acetal wherein one or both of the hydrogens of
the -0-CH® grﬁocqmmaqddf&etfapiumahsblmmedrmalhim };wdbreid8 i s i ndependent |y

selected f 30 I oxy, hydroxyCl -4al koxy, 5- and
6- menbere c%?gcge %&e%y%?gélh%};ﬁg ?Jx)%i -nmet hyl derivatives thereof,
ar yl het @elipmyl barbaByl Cy.wlycedlky? (qptlﬁiallﬁ aubkritatgd Wit 4t kydwoxy groups,

e Erson

( er &nlb mdaﬁolyllﬂﬁazolﬂ) thiclyl-yilaSiely; ﬁaz{nﬂ;&bﬁiaﬂoﬁ&nyh 103 4—tﬂ1azmﬂy12)

0 ol s Lt

C( yeidazinyf) pyrifoly3 QiiazMRyl) BLZ4IFI3 2 oRGT AN 2L 0087 7

qaie HCH E%a%az@i?‘asﬂémﬁfﬁqﬁé%ﬁﬁtwﬁoﬁmﬁml A Craal Koxy:

Rr'] i s sel eﬁha&oi;ﬂ,amahwtgilgmanylmfbﬁ&bmp&oM%mgw G:ll140 kyl. 5 or a ) ‘.
parmac ccept abl.e t. .o IL’]VVO r Sa @est r thereof;
P ovi def? FCteH LR 21 C ey Peofsaby a3 X gronpes

2, 3-di chl or o- 5Rfchﬁi-m%&d&pﬁdﬁﬂﬁs&&&ﬂ%ﬂiﬂ?&ﬁgﬁpﬁwﬁ!ﬁ'OxgﬂkﬁWY‘lH dl i enof |

3,2 substituted by 1 of 2 R groups), Csscycloalkyl (opttonally substituted by 1 or 2 hydroxy
groups), cyano(Cy.4)alkyl, trihalo Cy4alkyl, aryl, heterocyclyl and heterocyclyl(Cy4alicyl);
. or - : T '
20 R? and R'° together with the nitrégen to which they are attached form a 4- to 6-membered ring
- where the ring is optionally substituted on carboﬁ by 1 or 2 substituents selected from oxo,
C hydroxy, carboxy, halo, nitro, cyano, Qarbbnyl and Cyqalkoxy, or the ring may be optionally

substituted on two adjacent carbons by ~0-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; o
25 R¥is independently selected from hydroxy, CjualkoxyCy.salkoxy, hydroxyCyalkoxy,
5- and 6-membered cyclic acetals aﬁd mono- and di-methyl derivatives thereof, aryl, - -
heterocyclyl, Cg.qcycloalkyl Ci4alkanoyl, Cy4alkoxy,
C14alkylS(O)s- (wherein bis 0, 1 or 2), Cs.¢cycloalkylS(O)s- (Wheram bis0,10r 2)
arylS(O)p- (wheremb is0,lor2), heterocyclyIS(O)b- (whereinbis 0, 1 or2) benzylS(O)b— '
30 (wherein bis 0, 1 or 2), -N(OH)CHO, -C(=N-OH)NH;, _ T e
-C(—N-OH)NHCMalkyl ~C(=N-OE)N(Cy.4alkyl)y, ,° -C(—N-OH)NHCS-BCYCIOEH(YI —C(—N— f
OI-I)N(C3 5cycloa]ky1),, -CDCOORQ ~C(O)N(R9)(R1°), NHC(O)R’




"“I-..'b] py.. aol e; (R

:"'_.‘quf ‘nol - 3- y! )car barmyl - 6f-{

2 chloro-5- [ Ar- (2 px0- 11---2 3 ”al'y-

10°blpyrrole; or (iff) UGZIUUE

. 2 ‘chl.or o-5-[ N- (I - et hyl - 2- oxo- 1, 2, 3 4- tetrahydroqw nol 3 yI)carbarm'yI] 6H -
..;’...thl eno[ZS b)pyrrole. 3. A corrpound of the fornula (1) as clal rred in clai mI

“(optional

" pyrrolidi nyIgl pr prrl

or claim n 15 R?-is sel ected f rom-cyanoC, 43 - 4al kyl -
%9 éQét;}'g%?ltut ed by 1 or 2 of Rs _groups); Itsbjlfsbl n ependently
. selected from hydr oxy, phenyl, 2, 2;1@5 met hyI L3- di oxol an4-yl ;
"2, 2-di met hyl - 1, 3- di oxan4- yI 2 2-di met hyl - 1, 3- di oxan-5-yl,

. :'_.1 2. 4- 0)@@5@% s @]ﬂq %Rad(ﬁ?ggbwgor‘ bﬁ“ gﬁ%mﬁg%yl | m dazol yl,

ry’ “Tetf ropyranyl’,

‘t'et r ahy d?@PRiiopyr anyl and t et rahydrot hj enyl Cl- 4al koxy, Ci- Aal kanoyl, C1.

Wé(w EI-( O%)% § rsaé"%é% Eﬁ%@ﬁﬁébﬁf kg#l“m%@r{k“@‘ﬁﬁg%aw ) 2I and C(N(RSBIQEQQZNER?

- .and RO areRIhdeﬂmmnydmgéreC&ﬂkﬁmdhydnwcml hydr 6xy, G -4kyl

opti-onal | subs ut.ed 3 js,Cl dal koXy or hydroXY); or o
25 R’?gan ST haFe t\#fl?lsatlt %VY@H@@&S@#W%’ Phey am attached forma

| " 4- to ﬁromﬁemmatelcbcbmp@nd/oﬂoﬁnﬁlha)tsmog may be optionally substituted on

opti onal | P sur e o e Rbtoenam Rabe By Bty h o ) o

.cyclic ace]pgd:romherel n one or both of the hydr ogens of the -0-CH2- 0- group

Tnlvivo i or ettty R 8oL pdretus e RO BB of 1 or mul a
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2-chl oro-5 I X0 |A34tetroh dr ogWh arbanloyl] 6Mh
i eno(2, 3 FIB‘F%' [& 1?‘*&%‘1% 123-ieimaby ]b%)' %’QYHS%I med any

. precedi ngﬂﬁéna[grg_b} [in R3 is selected from cyanoCI 4al kyl and Cl4al kyl
(optionally substltut ed by | or 2 groups); Rs is independently sel ected

from hydroxy, 2,2-dinmethyt-1,3-dioxol an4-yl, 1,2, 4- oxadiazolyl,

| 1,3, 4- ogadi aQhpbundiof e Rkl (1ds cHidleh 9Bt kRO whekirfal kyl S(O)b- (vher e

15 R%is selected from cyanoC;.4alkyl and CI.4a]ky1 (optionally substituted by 1 or 2 of R® -
groups); -
R%is independently selected from hydroxy, phenyl 2 2—d1methy1—1,3—dioxo1an—4~yl;
2,2-dimethyl-1,3-dioxan-4-yl; 2,2—d1meﬂ1yl—1,3—d;o;;an—5—yl,_ 1,2,4-oxadiazoly}, 1,3,4-
oxadiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, tetrahydrofaryl,
20 tetrahydropyranyl, tettahydrothiopyranyl and tetrahydrothionyl, Ci.4alkoxy, Cy.ealkanoyl, Ci.
4alky1S(O)s- (wherein bis 0, 1 or 2), -C(ONRHR'Y, -COOR® , -C(O)NHSOMe, -C(=N-
OEDNH, , -C(=N-OH)NHC; 4alkyl, -C(=N-OB)N(C1.sallyl); and -NHSOR’; L
. R’ and R¥ are mdependenﬂy selected from hydrogen hydroxy, Ci.4alkyl opuona]ly '
substituted with R® (wherein R™ is C1.4a1k:oxy or hydroxy); o
25 R’ and R together with the nitrogen to which they are attached form a 4-t0
| 6-membered rmg where the Ting may be optionally subsututed on carbon by 1 or 2 hydroxy
groups or carboxy groups), or the ring may be optmnaﬂy substituted on two adjacent carbons
by —O-CH,-O- to form a cychc acetal wherem one or both of the hydrogens of the ~O-CHa-
T O- group may be replaced bya methyl _ _
N 730 ora phannaoeuﬁcally acoeptable salt or m—vwo hydrolysable ester thereof

_prowded that the compound of fommla (1) is not




bis 0, 1o0or 2), -(ONR(R), -CON -C(O NHSO2Me, -C(=N. OH) NH2; EU agﬁiﬂ
R10 are i ndependently sel ected from hydrogen, hydroxy, Cl4al kyl ob iAY ﬁy
substituted with R 13 (wherein R' is;{l. 4al koxy or hydroxy); or R? and R-O
together with the nitrogen to which % ey are attached forma 4- to

6- menbered ring selected from pi peridine, 4-hydroxy piperidine,

pyrroli dB-mhlomﬁrML/-ﬂieﬂM@/M@[%M,mm#&du?inﬁliﬁeylmaIrMﬁ]—Gﬂ‘-ﬁzieno_[2,3-

3, 4- &hydr oxypyrrolidine. or a pharnaceutically acceptable salt orm -vivo
hydr.ol ysé@lpygolsst er thereof, provided that the conpound of formula (1) is
not :

2-cbloro-5-[N-(I-nethyl-2-o0xo0-1q, 3, 4-tetrahydroqui nol -3-yl)carbanoyl | -6Hth

iono[ 2,33 blpwyrrole, 5, wngk < { cl al any

pr ecedi n%’ cl aﬁé&#ﬁ%@wﬁiﬁi@%%g V?JW%E%kﬁé%ﬁga

phar maceut i cakP 5&@9‘?‘5& 1 Qo | 9?]](?/ '*ﬂjibé BRkET 8 6 A
conpound of t ex?ﬁrm a )yggblg}.%%%nﬁinbic af n@b?&f!o 4,‘%%&&??8\?%%%

t oget her g@yugs), (CR7) =C(R6) - S- or a pharmaceutically acceptable salt or

i n-vivo hydrolysable ester thereof. T A conmpound of the forrmula (1) as
clai med any pREdeitideperzientlyrselodted fiom bydrexyGi22-dimathylshardioxalan-ded] 1,24

acceptabl e salt or in-vivo hydrol ysable ester thereof. 8. aﬁi(corgound of the
formul a PAgdiseely) hideexadiazaty), tshrazalyl, Chadlkexy GealkangieteustiktS(@rn (whege! o

AL Shoed e B OSSN OB T
) . , :

har maceLt | 6y 06 e SeaffepelliFii Bictiddrom hydmpdARKCERS. C ARG cptionally 1

Cc

A conpou _sﬁﬁ;t%miﬂaq{lwmg’égse&ﬁm&@éﬂhgﬂmw of clains 1 to 8,

wherein Ais het er oaryl ene, or a phar maceut i cal 'y acceptable salt or

i n-vivo hydr ol satiRe® eeeter whthrthe hitroghd to Avhidnthey art miachétbfdroradite (1) as
clained any preceding claim wherein ~--- isa single bond, or a

phar mceémbmdahgépbam&&mpipedﬁm&ﬁwwmmﬁgﬁa ding; thereof. 10
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N-[1-( Cabﬁﬁﬁ@ﬁh&%ﬁb&hﬂéﬁi&m%ﬂﬁ@) {s&fyedr oqui nol i n-3-yl]-2-chloro-6LT-th
I eno[ 2, 3-

2—chlcm-5-[N—(l-msthybzwnxm1,g,i%,4~ta{rahyquuinﬁi—3-yl)carhamnyl}éﬁ-thienm[2,3-

blpyrrole,

3. A compound of the formula (1) az claimed any preceding claim, wherein
R* and R® together are —-S-C(R%)=C{R")- or a pharmacentically acceptable salt or in-vivo
hydrolysable ester thereof.

6 A compound of the formula (1) as claimed in claims 1 to 4, wherein R* and R
together are —(CR7)=C(R6)—S- or a pharmaceutically acceptable salt or in-vivo

hydrolysable ester thereof.

7. A compound of the formula (1) as claimed any preceding claim, wherein X is CH, ora
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof.

8. A compound of the formula (1) as claimed in any one of claims 1 to 6, wherein Xis N,

or a pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof.
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 ||- 6H 2 [23b]py|role5carboxamde :
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yl]1- 6H thiono[2, 3-b]pyi-rol e-5-carigoxam de;
2-chloro-N-{I-[N-(2-hydroxyet hyl ) carbanoyl met hyl ] - 2- oxo-1, 2,3, 4- tetrahydroq
UI nol i n- 3- yII- 6H—th| eno[ 2, 3-b] pyrrol c~5- carboxanm &, 25 -

7, chloro- N- drox thyl)-2, 70x0-1, 2,3, 4-tet nhydroqw hol i n-3-yl 1 -6H N
. eno[2, 39 bl rcprapoug 9&@@%59@4& aseclalmed any preceding claim, wherein Ais . .
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2-chl or &1N[4*cwpoznmfﬁémwulatlé%ﬁl%saﬂ%mmnzf%w2 ox#2l, 2,3, 4-tetra
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2-chl or o- [I - 3-di hydr oxypropyl ) - 2- oxo-1 t et rahydr oqui nol i n- 3(M
yl]-6H thi ono[2 3-b] pyrrole-5-carboxam de; 5

2% chlgr ay) V-Al:c:hl?ouﬁ&oﬁm% Lgssralﬂmlﬁcmax HNQSLdWhd 62~ 0X0- 1, 2, 3, 4- tét ria

hydr oqui nohn- 3- | - 6H-t hi eno n- ol e- 5- car boxam de; 2- chI oro-N-f

1- [ N- (1 2ghieradrdi- tpoyimpdEl-ga ##éttpgqhydrgqmobn*j? -yB-GH-4.-

tet rahy@ﬁ%?ﬂ,ﬂ"ﬂbﬁﬁﬁé&ﬁrﬁoﬁﬁ&b' eno[ 2, 3- b] pyrrol e- 5- cai boxam de;

2-chl oro- N '

1- [ N ( 2B t(ershopametinl)y2-ex b A st ieterbydagguinolin-gyi-24chipra6d-thienct by dr aqui nol i n- 3-

10 yl) -6 8Nk PYi rol e- 5- car boxam de; 2-chloro-N-(1-12-[(3a, 6a-
cU)-2, 2- j(;g-lyﬁglhyltetraﬁjfl1ydro 5H [ 1, 3].di oxol o[ 4, 5-c] pyrrol -5-yi]-2-

" oxoetlify PichlprooNl-tapargoyimetayl)- 2yt sty ocpingl-3-31-611ienol2. -
~ 6H-thi e@%@sq&@gwd e- 5- car boxam -U -D-,
' 2-chlor0-N—[1—(N,N dimethylcarbamoylmethyl)-2-0x0-1,2,3 4-tetrahydroquinolin-3-y1]-6H-
thieno[2,3-b]pyrrole-5-carboxamide;
- 2-chloro-N-[1~ (N—mcthylcarbamoylmethyl)-z-oxo-1 2,3,4- tcu'ahydroqumohn-3-yl]- 6H-
20 thieno[2,3-blpyrrole-5-carboxamide;
2-chloro-N-{1-(N- hydroxycarbamoyhnethyl)—z-oxo 1 2,3 4—tetrahydroqu1nolm—3-y1] 6H-
ﬂueno{2 3—b]pyrrole-5—carb0xam1de
2-chloro-N-{1- [N—(Z-hydroxyethyl)carbamoylmethyl]—Z oxo-1, 2 3 4-tetrahydr0qmnohn—3—yl}-
. ~ 6H-thieno[2, 3—b]pyn‘ole—5—carboxannde :
- 25 :chloro»N-[l—(Z—hydroxyethyl)-}oxo-l,2,3,4-tatrahydroqtﬁnolin—3—yl]-6H—thieno[2,3—
blpyrrol-5-ylcarboxamide; ‘ :
2-chloro-N-[1-(2, 3-d1hydroxypmpyl)—2—oxo 123 4~te1:rahydroqumolm-3—y1]—6H—th1eno [2.3-
| _ b]pyrrole-s-carboxamde _ :
_ . z-chloro—N-{l -I(2, 2—d1methy1—1 3-d10xolan—4(S) -yDmethyl]-2-0xo-1, 2 3 4—tetrahydroqmnolm-
“+ 30 -3(R.S5)y1}-6H- _thieno[2, 3—b]py1:role—5—carboxam1de , S
, 2—chloro-N-[1 (Z(S) 3- dlhydroxypropyl)-z-oxo 1 2 3 4—tetrahydroqu1nohn~3 (R,S)-yll-6H-
. thieno[2, 3-b]pyn'olc-5-carboxam1de, a




2-chl oro-N-(1-12-[(cis)-3,4-D hydroxypyrrolidin-1-yll-2-oxoethyl}-2~0x0-
, 8, 4 tetahydroquinolin-3- yI ) - 6H t.hi eno[ 2, 3- bl pyn- ol e-5- car boxani i dd;b AU&SZU‘]B

| *2-¢hl or o- Ng.

1-[ 2- (di et hyl am no)ethyll-2 oxo-1, 2, 3, 4- tetrahydroqw noI|n 3- yll 6H-
t hi eno[ 2, 3- b] pyrrol e- 5-car boxam de;

2-chl oro- N (2, 2-di mat hyl - 1, 3-di oxan-5-yl ) net hyl ] - 2- ieBoFoosm4- t et rahyd
r oqui noUn- 3%"?['3/076*53Fth| enof 2, 3- bl pyrrol e-5- car boxani de; Ci)?(il(‘f?l oro-N- |

1-[ 3- hydr oxy- 2- (hydr oxymnet hyl ) propyl ] z13e0x0- 1, 2, 3, 4-t et r ahydr oqui nol i n- 3- yI
| - 20 6Hthi eno[2 3-bj pyrrol e-5-=boxam de; 2, 3 dichl oro-N-1

| -E(2, 2-di g % ?zéj%l?féﬁgrﬁ:f a&toxa% Fgﬁ@-&maz%ﬁfehﬁiyaﬁamﬂaﬂqw nol i n-

3-yl J- 4H—th|eno 2, 3-di chl oro- N°f
1-[ 3- hydr oS(Mﬂ]hﬁﬂ-ﬁlnwﬁﬁ-bﬂquh-&pgtb?m@xo 1, 2, 3~4-t et r ahydnqui nol i n- 3-

yl }-4H-t bi %) rﬁh@ﬁ W o
2-chl or o- I\I?‘?@L%ﬁ éz?@j’ d& ropy dn‘\ ﬁ—o - I’-“15‘.5’<mento yﬁ %-ytljlx%fl 2,3, 4-
t et r ahydr otyishol[8/3+-d]pBroley§-Jarlitdatnideeno[ 2, 3- bl pynol e- 5- car boxanmi de;

tzhfglngE (2)5 gﬁ-é% %é\/— FE#’Q’%'&QP&% lg%% d%B(Q oxde%:iyﬁ-2-0x%ﬂ§if$—¥egfal%ﬂwqﬂi%ﬁn@-3' yll-6H

2- chl or o- N j-bH(thigasI 88 ysble-S2atbogentidd), 3, 4- t et r ahydr oqui nol i n-3-yl | -6Hthien

2,3-b | TQl e d
(2)[ rhi orLPKui-"{’lﬁ I%?ﬁgiﬂyfd‘gy g%%??&?%%@@%ﬁy#& #Arb234ox0- 1, 2, 3, 4~~t rahyd
(r) g%(u); 2222 t3trahyﬂajo qitmblink8-1}-8ElRemb{ D3 -P)yiole-&-darbentides ani de; AUG 2006 WO

 2-chl oro- I\:fcg‘/’r@&ﬁ W&FMF%?’WE%SIPC@E?PWWW%O}O 328 ﬁwFﬂ’tyfk&WB&w nol i n-3-y |

| I 6H t 1o ejmp[sﬂwtﬁen@,ﬁ-ﬂﬂ?ﬂble-ﬁiaﬁbaim&@m de; 2-chloro-N-(1-

§| | gﬁ“l%: (Fg%g iaga no oxoet h%l | - 2- O@}‘?Hui{‘]jiloiu(lg[ﬁ%%wgﬁgr-??w nohn- 3-
'é a 5 Elygg)é %ﬂg&tﬁﬁiﬁid%h]z%ﬁigg?%vgggﬁrﬁlﬁ =3-415- r@iﬂﬂﬂﬁamgibmﬁare% ddbbxAnied) or o-

2- chl or o- r@c%f&%gér@[[@aﬂQ@W@WWV&F&W&Z-&X@%&@HI B34t ymethyl -1, 2,3,
4- tetrah%ﬁ@%@ﬁﬂﬂﬁn@_ﬁjﬂg%b ,395] 1e35-Bdrbimfde£- 5- car boxam de;

N-{I-[(5-am_no- 4- oxadi azol - 2- mel hyl ]-2-oxo0-1, 2, 3, 4- t et r ahydr oqui nohn
-3-yl}-B mchmﬁ#bt Bridimsihlaminp)eth sill} d%ﬁ@h&%@@p&qaﬂuw

thieno[2,3-5]pyrrole-5-carboxamide;
2-chloro-N-{1-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]-2-o0x0-1,2,3,4-tetrahydroquinolin-3-
yl}-6H-thienof2,3-b]pyrrole-5-carboxamide;

2—chldi;o-N~{ 1-[3-hydroxy-2-(hydroxymethyl)propyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl }-

20 GH-thieno[2,3-b]pyrrole-5-carboxamide; e

2,3-dichloro-N-{ 1-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]-2-0xo-1,2,3,4-tetrahydroquinclin-

C 3-y1)-4H-thieno[3,2-bIpyrrole-5-carboxamide;
2,3-dichlor0-N—{1—[3—ﬁydroxy-z-@ydroxymethyl)propyl]—Z-oxo-1,2,3-,4—tetrahydroquino]in—3-
yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide;

25 2-chloro-N-(1-{2-[(2,3-dihydroxypropyl)amino]-2-oxoethyl }-2-0x0-1,2,34- -
tetrahydroquinolin-3-yI)-6H-thienof2,3-]pyrole-5-carboxamide; - .
2-chloro-N-{ 1-[2~(methoxy)ethy1]—2-oxo-1,2,3,4—tetréhydroquino]in—3—jz1}¢6H-thieno[2,3—' 2
blpytrole-5-carboxamide; :
2-chloro-N-[1-(cyanormethyl)-2-0x0-1,2,3 4~ tetrahydroqmnohn—B—yl] -6H- thleno[z 3—b]pyrrole-

30 5-carboxamide; TR e

2-chloro-N-{1-[(3 methyl—l 2 A-oxadiazol-5-yl)methyl]-2-0x0-1,2,3 4-tctrahydroqumohn—3- :

. yl}-ﬁH _thieno[2, 3-b}py1:role—5—carboxam1de, RIS R ESUR R
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2 3—d10hloro-N—[1-(methoxycarbonylmethy1)-2—oxo—1 2,3,4-tetrahydroquinolin-3-yl]-4H-
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blpyrrole-5-carboxarmide; — L)
2,3-dichloro-N-{1-[(2R)-2, 3—d1hydroxypropyl]—2—oxo—1 2,3 4-tetrahydroquinolin-3-y1}-4H- |
_ eno[3,2—b]py:role—5—carboxam1de
- 25 2-chloro-N-{1-[3- (damethylammo)-Z-hydroxypmpyl]—z-oxo-1,2,3 4—tetrahydroqmnohn 3-yl}-
6H-thieno[2, 3-b]pyrrolc-5—carboxam1de . : : '
2-chloro-N-{2-oxo-1-[(2-0xo-1,3- dloxan-S-yl)mcthyl] 12,3 4—tetrahydroqmnohn—3-y1}—6H—
thieno[2, 3—b]pynole—5—carboxam1de y ' ‘
2—ch10ro-N—[1-(3-hydroxypropy1)—2—oxo-1 2, 3 4-tetahydroqumohn—3-yl]—6f1 thmno[z 3-
30 b]pyrrole~5-carboxam1de B . o : o
L 2-chloro-N-{1-[3~ (methylammo) 3—oxopropy1] 2—oxo-1 2 3 4—-tetrahydroqumohn—3~y1}-6H— :
= ﬂneno[23 b]pmole-s-carboxamde ' e S




10 (taTboxam de-,
N5(6 fluoro-1, 2, 3, 4- tetrahydroqw noI I n-3-yl)-6H1thieno 2, 3- bI pyr, rqlgamﬁ;mgﬁr

“boxani de: and

N-(6- net hoxy-1, 2, 3, 4- tetrahydroqw noHn- 3-yl) - 6H-th| eno[ 2, 3- bj pyaole 5-carbo
xam de-, or a phar maceutically acceptable salt or an in-vivo hydrol ysabl e
ester thereof-. 15 13. A pharmaceutical conpositi-on which conprises.a -
conpound of WR&AMHAul a (1), or a pharnaceutically acc SIATOUYET + or

i n-vivo hydrol ysabl e ester thereof, as,¢lainmed in any one of claims | to
12 i.n association with a phamaceutlcOy acceptabl e diluent or carrier. 14.

n-vive. 2 RPErIgRerE Sebip1 da Peb RS R A SRR AR o e

to 12, forcarbcs:amiaiea nmet-hod of treat nent of a warm bl ooded ani mal such as

T o eh e AR e b b S e B o2 1Y

one of cl ab]@isirrdlc-sléarbaxaﬁw use as a nedicament 25 16. A conpound of the

formula (1 ceu tabI e aI t .or in-vivo hydrolysable
ester th %81’5“’5‘18? @T %ﬁ&x‘?%’ é%ﬁé"?@gf liy%d“i'f'yl]fﬂf ihirpal3ds o

medi cament plpfrold-BRarbbeatidgent of type 2 d| abet es, insulin resistance,

syndr omne Y eri nsuhnaen a, yper gl ucagonaf cardi ac isc-haerrlLia.

oF " obest t yA-ArBloTR IR AR L SRR A D Hiepo P E Dy
conmpound ogaﬂ;oggmﬁgrrrul a (1), or a phar maceutically acceptable salt or in-
vi vo hydrol ysabl e ‘ester thereof, as clained in any one of clainms | to 12,
in_the manbFierpdi-@-o-H2.36 oieydnpbdnaphihyrdia-3rd 0 A Biasal2 ¥ &pyelesS-i n t he

t {eat meny QfpokitRBe:2 di abetes, insulin resistance, syndronme X

hypeti nsuEnaem a, hyper gl ucagonaeni a, cardiac i schaenmia, or obesity in a

war m bl ood¥i6-Tiagie-dh3 Atstrhydeodwinglin-3t 7)-6H densi3-blbyrole-Swirbersenidst andhe f or mul a

- (1), or az@t@ﬁg@&%i,ﬁ%ﬁab ﬁtl}a n%%}tmyfz%]gmfe_ YR Gigest er

t hereof, as cia I'n any one o |ms 1 e manufactL a

medi carri emttapha;ma%ﬂ%caﬂm&ttchmahb@ﬁpnmm-vmW@bE®lmhsmb@G@@ in a warm bl ooded
ani mal such 1inan. 19. A process for the preparation of a conpound of
formula (1) as clained in claiml1l which process conprises: reacting an
aci d of 1§ H8. f oArphkmna¢@itical composition which comprises a compound of the formula (1), ora

pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof, as claimed in any one

of cldims I to 12 in association with a pharmaceutically-acceptable diluent or carrier.

14. “A compound of the formula (1), or a phatmaceutically acceptable salt or in-vivo
20 hydrolysable ester thereof, as claimed in aniy one of claims 1 to 12, foruse in a method of
treatment of a warm-blooded animal such as man by therapy.

15. 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. -

16. A compound of the formula (1), of a p!tanﬁaceutica]ly acceptable .salt orin-vivo -
hydrolysable ester thereof, as claimed in any one of claims 1 to 12, for use as a medicament in.
the treatment of type 2 diabetes, msu]m resistahce, syndrome X,:hypcrinsulinaemia,
hyperglncagonaemia, cardiac ischaemia or obesityina wam-blobded animal such as man.
30 |
- 17.  The use of a compound of the formula (1), ora pharmaccuttcally acceptable salt or in~ -

VIVO hydrolysable ester thereof, as clanned in any one of clauns 11012, in the mam:factu:e of




RA H R5Z (2)
(3): R (R)n 2N It N R3

or an activated derivative thereot with an am no of fornul a
(3) and thereafter if necessary: ') qqpx%m[pg
I ;

a conmpound of the formula (1) into another conpound of the formula (

i) renmoving any protecting groups;
acceptable salt or in vivo hydrol ysable ester;
above are as defined according to claiml1l. 16 AUG 2006

i Ligp-form ng a pharmaceutically
and wherein the R groups

-123 20. A conpound

5 amt noaisiptmet A 8 TR ME ruPhelebF sl 7 g, SRR RRRRGE SR hE R
3- am nop3ndafdubtiefiid, HypRRRREAYdathia, darddhc 9memia or obesity in a warm-bloode:

animal such as man.

18.  The vse of a compound of the formula (1), or a pharmaceutically acceptable salt «
vivo hydrolysable ester thereof, as claimed in any one of claims 1 to 12, in the manufactt

a medicament for use in the treatment of type 2 diabetes in a warm-blooded animal such

man.

19. A process for the preparation of a compound of formula (1) as claimed in claim 1

which process comyprises:

reacting an acid of the formula (2):

@

or an activated derivative thereof; with an amine of formula (3):

GoN

and thereafter if necessary:

i) converting a compound of the formula (1) into another compound of the formula (1);

ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester;

and wherein the R groups above are as defined according to claim 1.
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20. A compound of formula (3} as defined in claim 19 which is a compound selected from:
3-amino-3,4-dihydro-1,5-naphthyridin-2(1H)-one dihydrochloride; and
3-amino-3,4-dihydro-1,7-naphthyridin-2(1 H)-one.



