
1 6 AUG 2006  WO 03/074532 PCT/GB03/00877 HETEROCYCLIC ANIDE DERIVATIVES AS
INHIBITORS OF GLYCOGEN PHOSPHORYLASE The present invention relates to
heterocyclic amide derivatives, pharmaceutically  acceptable salts and in
vivo hydrolysable esters thereof. These heterocyclic anodes possess  5
glycogen phosphorylase inhibitory activity and accordingly have value in
the treatment of disease states associated with increased glycogen
phosphorylase activity and thus are  potentially useful in methods of
treatment of a warm-blooded animal such as man. The  invention also relates
to processes for the manufacture of said heterocyclic amide derivatives,
to pharmaceutical compositions containing them and to their use in the
manufacture of 10 medicaments to inhibit glycogen phosphorylase activity in
a warm-blooded animal such as  man. The liver is the major organ regulating
glycaemia in the post-absorptive state.  Additionally, although having a
smaller role in the contribution to post-prandial blood glucose  levels,
the response of the liver to exogenous sources of plasma glucose is key to
an ability to 15 maintain euglycaemia. An increased hepatic glucose output
(HGO) is considered to play an  important role in maintaining the elevated
fasting plasma glucose (FPG) levels seen in type 2  diabetics; particularly
those with a FPG >140mg/dl (7.8mM). (Weyer et al, (1999), J Clin  Invest
104: 787-794; Clore & Blackgard (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,  non-diabetic range.and since
raised FPG (and glycl Alc).levels are risk factors.for both_  macro-
(Charles, M.A. et al (1996) Lancet 348, 1657-1658; Coutinho, M. et al
(1999)  Diabetes Care 22; 233-240; Shaw, J.E. et al (2000) Diabetes Care
23, 34-39) and  micro-vascular disease (DCCT Research Group (1993) New.
Eng. J. Med. 329; 977-986); the 25 reduction and normalisation of elevated
PPG levels remains a treatment goal in type 2 DM.  It has been estimated
that, after an overnight fast, 74% of HGO was derived from  glycogenolysis
with the remainder derived from gluconeogenic precursors (Hellerstein et al
(1997) Am J Physiol, 272: E163). Glycogen phosphorylase is a key enzyme in
the generation  by glycogenolysis of glucose-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 et al (2000).
Diabetalogia 43, 589-597). 



16 AUG ZOO~  WO 03/074532 PCT/GB03/00877 -2- Inhibition of hepatic glycogen
phosphorylase with chloroindole inhibitors (CP91149  and CP320626) has been
shown to reduce both glucagon stimulated glycogenolysis and  glucose output
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, in a dose 5 related manner, db1db and ob/ob mice following
treatment with these compounds.  Studies in conscious dogs with glucagon
challenge in the absence and presence of  another glycogen phosphorylase
inhibitor, Bay K 3401, also show the potential utility of such  agents
where there is elevated circulating levels of glucagon, as in both Type 1
and Type 2  diabetes. In the presence of Bay R 3401, hepatic glucose output
and arterial plasma glucose 10 following a glucagon challenge were reduced
significantly (Shiota et al, (1997), Am J Physiol,  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,
hyperinsulinaernia, hyperglucagonaemia, cardiac 15 ischaernia and obesity,
particularly type 2 diabetes. According to one aspect of the present
invention there is provided a compound of  formula (1): R2 (RI)n  H A  R4 N
N \ R5 N 0 0 R3  H 20 (1)  wherein: is a single or double bond;  X is N or
CH, R~ and R' together are either -S-CW)=CW)- or -C(R7)=COe)-S 25 R~ and R7
are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
fluoromethyl, difluoroinethyl, trifluoromethyl, trifluoromethoyy, carboxy,
carbamoyl,  



CI-4akl, C2-4alkenyl, C2-4alkynyl, C1-4aOXY and CI-4alkanoyl; A is
phenylene or heteroarylene; 16 AUG 2006  WO 03/074532 PCTIGB03/00877 -3- n
is 0, 1 or 2; R1 is independently selected from halo, nitro, cyano,
hydroxy, carboxy, carbamoyl,  N-CI-4alkylcarbarn yl,
NIY-(CI-4aHVl)2carbamoyl, sulphamoyl, N-CI-4alkylsulphainoyl, NN-
(CI-4alkyl)2sulphamoyl, -S(O)bCI-4aIkyI (wherein b is 0, 1, or 2),
CI-4alkyl, C24alkenyl, C2 5 4alkYnYI, CI-4alkoxy, Cl-4alkanoyl,
C14alkanoyloxy, hydroxyCl4allryl, fluoromethyl,  difluoroniethyl,
trifluoromethyl and trifluoromethoxy; or, when n is 2, the two R1 groups,
together with the carbon atoms of A to which they are  attached, may form a
4 to 7 membered ring, optionally containing I or 2 heteroatoms
independently selected from 0, S and N, and optionally being substituted by
one or two  10 methyl. groups; R~ is hydrogen, hydroxy or carboxy; R~ is
selected from hydrogen, hydroxy, CI-4alkoxy, Cl-4alkanoyl, carbamoyl,
C3-7cycloal4l  (optionally substituted with I or 2 hydroxy groups),
cyano(C14)alkyl, aryl, heterocyclyl, Ci- 4alkyl (optionally substituted by
I or 2 R8 groups), and 15 groups of the formulae B and B':  -(CH2)t ( )U OH
0 0 (OH)y OH  0 (B) (13')  wherein y is 0 or 1, t is 0, 1, 2 or 3 and u is
1 or 2; provided that,the hydroxy group is not a  substituent on the ring
carbon adjacent to the ring oxygen; 20 R8 is independently selected from
hydroxy, CI-4alkoxyCI.4alkoxy, hydroxyCI-4alkoxy,  5- and 6-membered cyclic
acetals and mono- and di-methyl derivatives thereof, aryl,  heterOCYCIYI,
C3-7CYCIOalkYl, CI-4alkanOYI. CI.4alkOXY, CI-4aHqlS(O)b- (wherein b is 0, 1
or  2), C3-6CYCIOalkYlS(O)b- (wherein b is 0, 1 Or 2), arYIS(O)b- (wherein
b is 0, 1 or 2),  heterocyclyIS(O)bi- (wherein b is 0, 1 or 2), benzylS(O)r
(wherein b is 0, 1 or 2), 25 -N(OMCHO, -C(=N-OR)NH2, 



-C(=N-()MNHCI-4alkYlI -C(=N-OMN(C1-4a1kYl)2. -C(=N-OH)NHC3-6cycIoalky1,
-C(=N- 011)N(C3-6cyc:loalky%, -COCOOR9, -C(O)NW)(R'O), -NHC(O)R?,
-C(O)NHS02(CI4aIkYD, -NHS02P9, W)(R'~NS02-, -COCHOR", W)W')N- and  -COOR9;
4 6 AUG 2006  WO 03/074532 PCUGB03/00877 -4- R? and R10 are independently
selected from hydrogen, hydroxy, C1_4alkyl (optionally  substituted by I or
2 R13 ), C3.7cycloalkyl (optionally substituted by 1 or 2 hydroxy groups
cyano(Ci-4)alkyl, trihalo(CI-4)akl, aryl, heterocyclyl and
heterocyclyl(Q.4alky* or F~ and R" together with the nitrogen to which they
are attached form a 4- to 6- 5 membered ring where the ring is optionally
substituted on carbon by 1 or 2 substituents  independently selected from
oxo, hydroxy, carboxy, halo, nitro, cyano, carbonyl, CI-4alkoxy and
heterocyclyl; or the ring maybe optionally substituted on two adjacent
carbons  by -0-CHrO- to form a cyclic acetal wherein one or both of the
hydrogens of the -0-CHrO- group may be replaced by a methyl; 10 R 13 is
selected from hydroxy, halo, trihalomethyl and C, -4alkoxy; R" is
independently selected from hydrogen, C1.4alkyl and hydroxyCI-4alkyl;  or a
pharmaceutically acceptable salt or pro-drug thereof; with the. proviso
that the compound of formula (1) is not: i)
2,3-dichloro-5-[N-(2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-4I-I-thie
no[3,2- 15 b]pyrrole; ii)
2-chlaro-5-(N-(2-oxo-1,2,3,4-te=hydroquinol-3-yl)carbamoyll-6H-thieno[2,3-
b1pyrrole; or iii)
2-chloro-5-[N-(l-methyl-2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyll-6H-
thieno[2,3-b]pyrrole. 20 In another aspect is provided a compound of the
formula (1):  wherein: is a single or double bond;  X is N or CH; 25 R~ and
R~ together are either -S-C(R~=COe)- or -Cae)=CCO)-S 



wherein R6 and R7 are independently selected from hydrogen, halo, nitro,
cyano, hydroxy,  fluoromethyl, difluoroxnethyl, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl,  ruerCaPtO, SUlfaMOYI, UrCidO,
Cl-6aUVl, CZ.6alkeuYl, CS-6alkynyl, CI-6a]ICOXY, CI-6alkanoyl, C1.
6alkallOYlOXY, N-(CI-6aUql)aMinO, NN-(CI.6aIlql)2aminO, CI-6alkanClYlaminO,
N-(Cl 30 OEVI)CarbaruoYll NN-(CI_6aHql)2carbamoyI, CI-6alylS(O). wherein a
is 0 to 2, C1.  6alkoxycarbonyl, Cl-6alkoxycarbonylamino,
N-(CI_6aUqI)suIphamoyl, N,,V-(Cl.  6akl)2sulpham Yl,
CI-6a]]q1sulphonylamino and CI-6aklsulphonyl-N-(Cl-dakl)amiiio; 6 AU5 2006
WO 03/074532 PCT/GB03/00877 wherein:  A is phenylene or heteroarylene;  n
is 0, 1 or 2; wherein R1 is independently selected from hydrogen, halo,
nitro, cyano, hydroxy, amino, 5 carboxy, carbamoyl, N-Cl.4alkylcarbamoyl,
NN-(CI-4al]cyI)2carbamoyl, sulpharnoyl, N-Ci- 4alIVISWPhaMOYI,
NJV-(CI-4a]kyI)2suIphamoyl, sulfmo, sulfo, Ci-4alkyl, C2-4alkenyl, C2-
40kynYl, CI-4alkOXY, CI-4alkanOY], CI-4alkanOY]OXY, N-(CI-4alkYl)amiI1O,
N,N4Ci-4aIkyl)zamino, bydroxyC,.4alkyl, fluoromethy], difluoromethyl,
trifluoromethyl,  trifluoromethoxy, CI-4alkoxy and 10 R' is of the formula
A' or A":  -(CH2), r  0  (OH)x 0 (A') -MCH(OH)(CH2).CO2H (A!') wherein x is
0 or 1, r is 0, 1, 2 or 3 and s is I or 2; provided that the hydroxy group
is not a  substituent on the ring carbon adjacent to the ring oxygen; R~ is
hydrogen, hydroxy or carboxy; 15 R~ is selected from hydrogen, hydroxy,
CI-4alkanoyl, carbamoyl, CI-4alkyl (optionally  substituted by I or 2
hydroxy groups provided that when there are 2 hydroxy groups they are  not
substituents on the same carbon), C5-7cycloalkyl (optionally substituted
with 1 or 2  hydroxy groups provided that when there are 2 hydroxy groups
they are not substituents on the  same carbon), cyano(CI-4)alkyl,
4-butanohdyl, 5-pentanolidyl, tetrahydrotbiopyranyl, 1 20
oxotetrahydrothiopynnyl, M-dioxotetrahydrothiopyranyl, 



CI-4akl [substituted by I or 2 R8 groups (provided that when there are 2 R8
groups they are  not substiments an the same carbon)) and groups of the
formulae B and B': wherein y is 0 or 1, t is 0, 1, 2 or 3 and u is I or 2;
provided that the hydroxy group is not a  25 substituent on the ring carbon
adjacent to the ring oxygen); (wherein Rs is independently selected from
hydroxy, C1-4aIkoxyCI-4alkOXY,  hydroxyCl-4alkoxy,
2,2-dimethyl-1,3-dioxolan-4-yl, heterocyclyl, C14alkcanoyl,  CJ-4alkOXY,
CI-4alkaneGUMMYL CI-4alkanesulfonyl, -N(OWCHO, -COCOOR9, (R?)Wa)NCO-,
W)(R'O)NS02-, -COCH20R", (RW'~N- and -COOR9 16 AUG 2006  WO 03/074532
PCUGB03/00877 -6- [wherein R? and R10 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), Cs.7cycloalkyl (optionally substituted by
1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they
are not substituents 5 on the same carbon), cyano(C14)alkyl, 4-butanohdyl,
5-pentanolidyl, tetrahydrothiopyranyl ,  I-oxotetrahydrothiopyranyl,
1,1-dioxotetrahydrothiopyranyl,  2,2-dimethyl-1,3-dioxolan-4-yl and
CI-4alkyl substituted by R13; (wherein R13 is selected from hydroxy,
CI-4alkoxy, heterocyclyl, C14alkanoyl,  C14alkariesuffinyl,
CI-Alkanesulfonyl, -N(OB)CHO, (R")(R 12 )NCO-, (R")(R 12 )NS02-,  10
-COCH20R", WI)OR12 )N (whereinR" and R2 are independently selected from
hydrogen, Cl-4alkyl,Cl-4alkoxy,  hydroxyCI-4alkyl, Ci_4alkylS(O)t. (wherein
b is 0, 1 or 2)1); and R9 and R10 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  15 selected from oxo,
hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N
CI-4alkylamino, NN-(CI-4)2alkylamino, carbonyl, sulfo, CI-4alkoxy,
heterocyclyl,  CI-4alkanoyl, CI-4alkanesulfinyL C14allmesulfonyl,
-N(OH)CHO, (R")W2)NCO-,  (R")(R'2)NS02-, -COCH20RII, (Rll)(RI2)N-; wherein
R" and R12 are as defined above]}; 20 provided that when R1 is of the
formula A' or N'then R3 does not contain a group of the  formula B or B'
and when R3 is of the formula B or B' then R1 does not contain a group of
the  



formula A' or X'; or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof,  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-yl)carbamoyl]-4H-thieno
[3,2- b1pyrrole; v)
2-chloto-5-[N-(2-oxo-1,2,3,44etrahydxoquinol-3-yl)catbwnoyl)-6H-tl-Acno[2,3
- b1pyrrole; or vi)
2-chloro-5-[N-(l-methyl-2-oxo-1,2,3,4-tet-ahydroquinol-3-yl)carbamoyl]-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 heteroarylene, the bridgehead atoms joining
Xing  A to the piperidinone ring may be heteroatoms. Therefore, for
example, the definition of  R2 A  N\ 0 R3  when A is heteroarylene
encompasses the structures R2 (R') R2 0 R2 (R')n  .N, N "I  1 N N N N N N H
H N\ H N >__ N \ 5 R3 0 \ R3 0 R3 It is to be understood that, where
optional substitution on allVI or cycloalkyl groups in  R', R? and R'O (as
defined herehibefore or hereinafter) allows two hydroxy substiments on  the
alk7l or cycloalkyl group, or one hydroxy substituent and a second
substituent linked  by a heteroatom (for example alkoxy), then these two
substituents are not substituentg on  10 the same carbon atom of the alkyl
or cycloalkyl group. In another aspect the invention relates to compounds
of formula (1) as hereinabove  defined or to a pharmaceutically acceptable
salt. In another aspect, the invention relates to compounds of formula (1)
as hereinabove  



defined or to a pro-drug thereof. Suitable examples of pro-drugs of
compounds of formula (1)  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 understood that, insofar as certain
of the compounds of formula (1) defined  above may exist in optically
active or racemic forms by virtue of one or more asymmetric 20 carbon
atoms, the invention includes in its definition any such optically active
or racemic  form which possesses glycogen phosphorylase inhibition
activity. The synthesis of optically  active forms may be carried out by
standard techniques of organic chemistry well known in  the art, for
example by synthesis from optically active starting materials or by
resolution of a  racemic form. Similarly, the above-mentioned activity may
be evaluated using the standard  25 laboratory techniques referred to
hereinafter. 16 AUG 2006  WO 031074532 PCTIGB03/00977 Within the present
invention it is to be understood that a compound of the formula (1)  or a
salt thereof may exhibit the phenomenon of tautomerism and that the
formulae drawings  within this specification can represent only one of the
possible tautomeric forms. It is to be  understood that the invention
encompasses any tautorneric form which has glycogen 5 phosphorylase
inhibition activity and is not to be limited merely to any one tautomeric
form  utilised within the formulae drawings. The formulae drawings within
this specification can  represent only one of the possible tautorneric
forms and it is to be understood that the  specification encompasses all
possible tautomeric forms of the compounds drawn not just  those forms
which it has been possible to show graphically herein. 10 It is also to be
understood that certain compounds of the formula (1) and salts thereof  can
exist in solvated as well as unsolvated forms such as, for example,
hydrated forms. It is to  be understood that the invention encompasses all
such solvated forms which have glycogen  phosphorylase inhibition activity.
It is also to be understood that certain compounds of the formula (1) may
exhibit  15 polymorphism, and that the invention encompasses all such forms
which possess glycogen  phosphorylase inhibition activity. The present
invention relates to the compounds of formula (1) as hereinbefore  defined
as well as to the salts thereof. Salts for use in pharmaceutical
compositions will be  pharmaceutically acceptable salts, but other salts
may be useful in the production of the 



20 compounds of formula (1) and their pharmaceutically acceptable salts.
Pharmaceutically  acceptable salts of the invention may, for example,
include acid addition salts of the  compounds of formula (1) as
hereinbefore defined which are sufficiently basic to formsuch  salts. Such
acid addition salts include for example salts with inorganic or organic
acids  affording pharmaceutically acceptable anions such as with hydrogen
halides (especially 25 hydrochloric or hydrobromic acid of which
hydrochloric acid is particularly preferred) or with  sulphuric or
phosphoric acid, or with trifluoroacetic, citric or maleic acid. Suitable
salts  include hydrochlorides, hydrobromides, phosphates, sulphates,
hydrogen sulphates,  alkylsulphonates, arylsulphonates, acetates,
benzoates, citrates, maleates, fumarates,  succinates, lactates and
tartrates. In addition where the compounds of formula (1) are 30
sufficiently acidic, pharmaceutically acceptable salts may be formed with
an inorganic or  organic base which affords a pharmaceutically acceptable
cation. Such salts with inorganic or  organic bases include for example an
alkali metal salt, such as a sodium or potassium salt, an 16 AUG 2006  WO
03/074532 PCUGB03/00877 -9- alkaline earth metal salt such as a calcium or
magnesium salt, an ammonium salt or for  example a salt with methylamine,
dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)anaine. The compounds of the invention may be
administered in the form of a pro-drug which  5 is broken down in the human
or animal body to give a compound of the invention. A prodrug  may be used
to alter or improve the physical and/or pharmacoldnetic profile of the
parent  compound and can be formed when the parent compound contains a
suitable group or  substituent which can be derivatised to form a prodrug.
Examples of pro-drugs include in- vivo hydrolysable esters of a compound of
the invention or a pharmaceutically-acceptable salt  10 thereof. Various
forms of prodrugs are known in the art, for examples see: a) Design of
Prodrugs, edited by R Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. ~L2, p. 309-396, edited by K. Widder, et al. (Academic
Press, 1985);  b) A Textbook of Drag Design and Development, edited by
Krogsgaard-Laisen and 15 H. Bundgaard, Chapter 5 "Design and Application of
Prodrugs", by 1-1. Bundgaard p. 113-191  (1991); C) H. Bundgaard, Advanced
Drug Delivery Reviews, 8, 1-38 (1992); 



d) H. Bandgaard, et al., Journal of Pharmaceutical Sciences, 17, 285
(1988); and  e) N. Kakeya, et al., Chem ~hatm Bull, 3.2 692 (1984). 20 An
in vivo hydrolysable cater of a compound of formula (1) containing carboxy
or  hydroxy group is, for example a pharmaceutically acceptable este r
which is cleaved in the  human or animal body to produce the parent acid or
alcohol. Suitable pharmaceutically acceptable esters for carboxy include
CI-6alkoxymethyl  25 esters for example methoxymethyl,
CI-6alkanoyloxymethyl esters for example  pivaloyloxymethyl, phthalidyl
esters, C3-gcycloalkoxycarbonyloxyC,-6alkyI esters for example
1-cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters for example
5-mediyl-1,3-dioxolen-2-onylmethyl; and Cl.6alkoxycarbonyloxyethyl esters
for example  1-medioxycarbonyloxyethyl 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
(x-acyloxyalkyl ethers and 6 AUG 2006  WO 03/074532 PCT/GBO3100877 related
compounds which as a result of the in-vivo hydrolysis of the ester
breakdown to give  the parent hydroxy group/s. Examples of a-acyloxyalkyl
ethers include acetoxymethoxy and  2,2-dimethylproplonyloxymethoxy. A
selection of in-vivo hydrolysable ester forming groups  for hydroxy include
CI-10alkanoyl, for example acetyl; benzoyl; pherrylacetyl; substituted 5
benzoyl and phenylacetyl, Cl-loalkoxycarbonyl (to give alkyl carbonate
esters), for example  ethoxycarborryl; di-(C1-4)alkylcarbamoyI and
N-(di-(CI-4)alkylaminoethyl)-N- (Cl-4)alkylcarbnm yl (to give carbamates);
di-(CI-4)alkylaminoacetyl and carboxyacetyl.  Examples of ring substituents
on phenylacetyl and benzoyl include aminomethyl, (Cj_  4)alkylaminomethyl
and di-((Cj-4)alkyl)aminomeIhyl, and morpholino or piperazino linked 10
from a ring nitrogen atom via a methylene linking group to the 3- or 4-
position of the benzoyl ring. Other interesting in-vivo hydrolysable esters
include, for example, R~C(O)O(Q-6)alkyl- t  CO-, wherein e is for example,
benzyloxy-(C174)aIlVl, or phenyl). Suitable substitUeUts on a phenyl group
in such esters include, for example, 4-(Cj-4)piperazino-(Cj-4)alkyI,
piperazino- (CI-4)alkyl and morpholino-(CI-C4)alkyl. 15 In this
specification the generic term "alkyl" includes both straight-chain and
branched-chain alkyl groups. However references to individual alkyl groups
such as "propyr,  



are specific for the straight chain version only and references to
individual branched-chain  alkyl groups such as t-butyl are specific for
the branched chain version only. For example,  "Cl-4alkyl" includes methyl,
ethyl, propyl, isopropyl and t-butyl and examples Of "Cl-6alkyl" 20 include
the examples of "Cl4alkyl"and additionally pentyl, 2,3-dimethylpropyl,
3-methylbutyl  and hexyl. An analogous convention applies to other generic
terms, for example "Cz4alkenyl"  includes vinyl, allyl and I-properryl and
examples of "C2.6alkenyl" include the examples of - "C2,4alkenyY' and
additionally 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2-enyl, 3-
methylbut-l-enyl, I-pentrnyl, 3-pentenyl and 4-hexenyl. Examples of
"C2-4alkynyl"includes 25 ethynyl, 1-propynyl and 2-propynyl and examples of
"Cualkynyrinclude the examples of  "C2-4alkynyl" and additionally
3-butynyl, 2-pentynyl and 1-methylpent-2-ynyl. The term
"hydroxyCl-Wkyl"includes hydroxymethyl, hydroxyethyl, hydroxypropyl.
hydroxyisopropyl and hydroxybutyl. The term."hydroxyethyl"includes
1-hydroxyethyl and 2- hydroxyethyl. The term "hydroxypropyl" includes
1-hydroxypropyl, 2-hydroxypropyl and 3 30 hydroxypropyl and an analogous
convention applies to terms such as hydroxybutyl. The term
I'dihydroxyC,.4dkyl" includes dihydroxyethyl, dihydroxypropyl,
dihydroxyisopropyl and  dihydroxybutyl. The tLnn "dihydroxypropyJ" includes
1,2-dihydroxypropyl and 1,3 1 6 AU6 2906  WO 031074532 PCT/GB03100877
dihydroxypropyl. An analogous convention applies to terms such as
dihydroxosopropyl and  dihydroxybutyl. The term "halo" refers to flucro,
chloro, bromo and iodo. The term "dihalo CI-4alkyr'  includes
difluoromethyl and dichloromethyl. The term "tdhalo C,4alkyl" includes 5
trifluoromethyl. Examples of "5- and 6-membered cyclic acetals and mono-
and di-methyl derivatives  thereof"are: 1,3-dioxolan-4-yl,
2-methyl-1,3-dioxo1an-4-yl, 2,2-dimethyl-1,3-dioxolan-4-yl; 2,2-
dimethyl-1,3-dioxan4-yl; 2,2-dimethyl-1,3-dioxan-5-yl; 1,3-&oxan-2-yl. 10
Examples of "CI-4alkoxy' include methoxy, ethoxy, propoxy and isopropoxy.
Examples of "Cl-6alkoxy" include the examples of "CI-4alkoxy" and
additionally butyloxy, t- butyloxy, pentoxy and 1,2-(methyl)2propoxy.
Examples of "CI.4alkanoyr' include forrayl,  acetyl and propionyl. Examples
of "CI-6allmoyl" include the example of "Cl-4alkanoyl" and  additionally
butanoyl, pentanoyl, hexanoyl and 1,2-(methyl)2propionyl. Examples of 



15 "CI-4allmoyloxy" are formyloxy, acetoxy and propionoxy. Examples of
"CI,6alkanoyloxy'  include the examples of "Cl-4alkanoyloxy" and
additionally butanoyloxy, pentanoyloxy,  hexanoyloxy and
1,2-(methyl)2propionyloxy. Examples of "N-(Cj.4aIkyl)aTnin " include
mothylamino and ethylamino, Examples of "N-(C,-6aqI)amino" include the
examples of  "M-(Cj4alkyl)amiuc," and additionally pentylamino, hexylamino
and 3-methylbutylamino. 20 Examples of "NN-(Cj-4aIkyl)2aMinO" include
NN-(methyl)2amino, NN-(ethyI)2amino and  N-ethyl-N-methylanaino. Examples
of "NN-(CI-6dkYl)2amino" include the example of  "N,N-(C,-4aHqI)2amino" and
additionally N-methyl-N-pentylamm''o and NN-(pentyl)2amino.  Examples of
"N-(Cj-4aIk-yI)carbamoyl" are methylcarbamoyl and ethylcarbamoyl. Examples
of  "N-(CI-6alkyl)carbamoyr' are the examples of
"N-(CI-4aIkyl)carbamoyP'and. additionally 25 pentylearbamoyl,
hexylcarbamoyl and l,2-(methyI)2propyIcarbamoyl- Examples of
"N,N-(CI.4alkyI)2CarbaMOYr' are NN-(MethYl)2CarbaMOYI, AN-(ethYI)2Carbarn
yl andN- methyl-N-ethylcarbamoyl. Examples of "NIV-(C,-6alkyl)2carbamoyl"
are the examples of  "N,IV-(Cj-4alkyI)2carbamoyl" and
additionaUyNN-(pentyl)2carbamoyl,N-methyl-N- pentylcarbainayl and
N-ethyl-N-hexylearbamoyl. Examples of "N-(Cj-4aIkyI)suIphamoyT are 30
N-(methYI)suIPbamoyI and N-(ethy0sulphamoyl. Examples of "N-(CI
-6akl)sWphamoyV are  the examples of "N-(Cj-4akl)sulphamoyF' and
additionally N-pentylsulphamoyl, N- hexylsulphamoyl and
1,2-(methyl)2propylsulphamoyl. Examples of 16 AUG 2006  WO 03/074532
PCT/GB03/00877  -12
"N,N-(CI-4a]171)23UIPhaMOYF'areN,N-(Metllyl)2SUlphamoyl,N,N-(etliyl)2Sulphn
m yl and  N-(me`thyl)-N-(ethyl)SUlPhaMOYl- Examples Of
"NN-(C1-6alkyl)2sulphamoyl" are the  examples of
"NN-(Cj-4al]VI)2suIpharuoyr' and addt'Ons"Y NN-(PentYI)2SUIPhaMOYl, N-
methyl-N-pentylsulphamoyl and N-ethyl-N-hexylsulphamoyl. 5 Examples of
"cyano(Cl-4)dkyr' are cyanomethyl, cyanoethyl and cyanopropyl.  Examples of
"C5-7cycloalkyl" are cyclopentyl, cyclohexyl and cycloheptyl. Examples of
"C3- scycloalkyP' and "C3-7cycloalkyr, include "Cs-7cYcloalkyl,
cYclopropyl, cyclobutyl and  cyclooctyl. Examples Of "C3-6CYCIOakl"
inclulde cyclopropyl, cyclobutyl, cyclopentyl and  cyclohexyl. 10 The term
"aminoCi-4alkyl" includes aminomethyl, aminoethyl, aminopropyl,
aminoisopropyl and aminobutYl. The term "aminoethyl" includes I-aminoethyl
and 2- 



aminoethyl. The term "aminopropyl" includes I-aminopropyl, 2-aminopropyl
and 3- aminopropyl and an analogous convention applies to terms such as
aminoethyl and  aminobutyl. 15 The term "SUIfO!'Meang HOS02-. The term
"sulfino" means H02S-. Examples of "CI-6~IS(O). (wherein a is 0 to 2)"
include methylthio, ethylthio,  propylthio, methanesulphinyl,
ethanesulphinyl, propanesulphinyl, mesyl, effianesulphonyl,
propanesulphonyl, isopropanesulphonyl, pentanesulphonyl and
hexanesulphonyl. Examples of "Cl-4alkylS(O)b (wherein b is 0, 1 or
2y'include methyltbio, ethylthio,  20 propylthio, methanesulphinyl,
ethanesulphinyl, propanesulphinyl, mesyl, ethanesulphonyl,
propanesulphonyl and isopropanasulphonyl. Examples Of "C3-6CYClOWkYIS(O)b
(wherein b is 0,1 or 2)" include cyclopropylthio,  cyclopropylsulphinyl,
cyclopropylsulphonyl, cyclobutylthio, cyclobutylaulphinyl,
cyclobutylsulphonyl, cyclopentylthio, cyclopentylaulphinyl and
cyclopentylsulphonyl. 25 Examples of "aryIS(O)b (wherein b is 0,1 or
2y'include phenylthio, phenylsulphinyl  and phenylsulfonyl. Examples of
"benzylS(O)b (wherein b is 0, 1 or 2)" inculde benzylthio,  benzylsulfinyl
and benzylsulfonyl. Examples of "heterocyclyIS(O)b (wherein b is 0,1 or 2)"
include pyridylthio, pyridylsulfinyl, pyridylsulfonyl, imidazoly1thio,
i3nidazolylsulfinyl,  inijdazolylsulfonyl, pyriraidinylthio,
pyrimidinylsufinyl, pyrimidinylsulfonyl, piperidylthio,  30
piperidylsulfinyl and pipezidylsulfonyl, Examples of "CI.6alkoxycarbonyT
include methoxycarbonyl, ethoxycarbonyl, n- and  t-butoxycarbonyl. Examples
of TI.6~oxycarbonylamind' include methoxymbonylamino,  I 16 AUG 2006  WO
031074532 PCTIGB03/00877 -13- ethoxycarbonylamino, n- and
t-bUtOXYCarbonylamino. Examples of
"Cl-6alkylsulphonyl-N-(CI-6~I)amina?'include
riiethylsulphonyl-N-methylamino,  ethylsulphonyl-N-methylamino and
propylsulphonyl-N- ethylamino. Examples of  "Cl-6alkylsulphonylamino"
include methylsulphonylamino, ethylsulphonylainino and 5
propylsulphonylamino. Examples Of "Cl-6alkanoylaniino" include formamido,
acetamido and  propionylamino. Examples of "Cl-4alkOXYCI-4alkOXY" are
methoxymethoxy, ethoxymethoxy,  ethoxyethoxy and methoxyethoxy. Examples of
"hydroxyCI-4alkoxy" are hydroxyethoxy and  



hydroxypropoxy. Examples of "hydroxypropoxy" are 1-hydroxypropoxy,
2-hydroxypropoxy  10 and 3-hydroxypropoxy. Where optional substituents are
chosen from "0, 1, 2 or 3" groups it is to be  understood that this
definition includes all substituents, being chosen from one of the
specified  groups or the substituents being chosen from two or more of the
specified groups. An  analogous convention applies to substituents chose
from "0, 1 or 2" groups and "I or 2" 15 groups. "Heterocyclyr' is a
saturated, partia][ly saturated or unsaturated, optionally substituted
mortocyclic 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 -CH2- 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  "heterocyclyr' are morpholino, morpholiiiyl, piperidino,
piperidyl, pyridyl, pyranyl, pyirolyl,.  imidazolyl, thiaiolyl, thienyl,
dioxolanyl, thiadiazolyl, piperazinyl, isothlai6lidinyl, triazolyl,
tetrazolyl, pyn-olidinyl, 2-oxazolidinonyl, 5-isoxazolonyl, thiomorpholino,
pyrrolinyl,  homopiperazinyl, 3,5-dioxapiperidinyl, 3-oxopyrazohn-5-yl,
tetrahydropyranyl, 25 tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl,
1,1-dioxotetrahydrothiopyranyl,  pyrimidyl, pyrazinyl, pyridazinyl,
pyrazolyl, pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2- oxopyrrolidyl,
4-oxotliiazolidyl, faryl, thienyl, oxazolyl, and oxadiazolyl. Suitably a
"heterocyclyr' is morpholino, morphofinyl, piperidirio, piperidyl, pyridyl,
pyranyl, pyrrolyl, imidazolyl, thiazolyl, thienyl, thiadiazolyl,
piperazinyl, isothiazohdinyl,  30 1,3,4-triazolyl, tetrazolyl,
pyrroIidinyl, thiomorphohno, pyrrolinyl, homopiperazinyl,
3,5-dioxapiperidinyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl,
pyrazolinyL isoxazolyl, 4- I 16 AUG 2006  WO 03/074532 PCT/GB03/00877 -14-
oxopydridyl, 2-oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl,
1,3,4-oxadiazolyl, and  1,2,4-oxadiazolyl. Conveniently "heterocyclyr' is
oxazolyl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl,  tetrazolyl, thizoyl,
thiadiazolyl, pyridyl, imidazolyl, furyl, thienyl., morpholine,
pytirtridyl,  5 pyrazinyl, pyridazinyl, pyrazolyl, pymolinyl, and
piperazinyl. Suitable optional substituents for "heterocyclyl" as a
saturated or partially saturated  



ring are 1, 2 or 3 substituents independently selected from halo, cyano,
hydroxy, CI-4alkyl, Cj- 4alkOXY and CI-4alkylS(O)b (wherein b is 0, 1 or
2). Further suitable substituents for  "heterocyclyl" as a saturated or
partially saturated ring are 1, 2 or 3 substituents independently 10
selected from fluoro, cbloro, cyano, hydroxy, methyl, ethyl, methoxy,
methylthio,  methylsulfinyl and methylsulfonyl. Suitable optional
susbtituents for "heterocyclyr' as an unsaturated ring are 1, 2 or 3
substituents independently selected from halo, cyano, nitro, amino,
hydroxy, C1-4alkyl, Cl- 4alkOXY, CI-4alkYIS(O)b (wherein b is 0, 1 or 2),
IV-(Cl-4alkyl)amino and 15 NN-(CI-4alkYI)2aMinO. Further suitable optional
susbtituents for "heterocyclyi" as an  unsaturated ring are 1, 2 or 3
substituents independently selected from flucro, chloro, cyano,  nitro,
amino, methylamino, dimethylamino, hydroxy, methyl, ethyl, methoxy,
methylthio,  methylsulfinyl and methylsulfonyl. Examples of
"(heterocyclyl)C,-4alkyl" are morpholinomethyl, morpholinethyl, 20
morpholinylmethyl, morpholinylethyl, piperidinomethyl, piperidinoethyl,
piperidylmethyl,  piperidylethyl, imidazolylmethyl,. imidazolylethyl,
oxazolylmethyI, oxazolylethyl, 1,3,4- oxadiazolylmethyl,
1,2,4-oxadiazolylmethyl, 1,2,4-oxadiazolyletliyl, pyridybnetliyl,
pyridylethyl, farybnethyl, furylethyl, (thienyl)methyl, (thienyl)ethyl,
pyrazinylmethyl,  pyrazinylethyl, piperazinylmethyl and piperazinylethyl.
25 Examples of "aryl" are optionally substituted phenyl and naphthyl.
Examples Of "8rYl(CI-4)aIkYr' me benzyl, phenethyl, naphthylmethyl and
naphthylethyl. Suitable optional substiments for "aryr' groups are 1, 2 or
3 substituents independently  selected from halo, cyano, nitro, amino,
hydroxy, CI-4091, CI-4alkoxy, CI-4aRVlS(O)b 30 (wherein b is 0, 1 or 2),
N-(CI-4alkyl)amino and NN-(CI-4alkyl)2amino. Further suitable  optional
susbtituents for "aryl" groups are 1, 2 or 3 substituents independently
selected from 6 AUG 2006  WO 03/074532 PCT/GB03/00877 -15- fluoro, chloro,
cyano, nitro, amino, methylamino, dimethyl 0, hyd xy, ethyl, e  aMin V) ni
'thyl, methoxy, methylthio, methylsulfinyl and methylsulfonyl.
"Heteroarylene" is a diradical of a heteroaryl group. A heteroaryl group is
an aryl,  monocyclic ring containing 5 to 7 atoms of which 1, 2, 3 or 4
ring atoms are chosen ftom.  



5 nitrogen, sulphur or oxygen. Examples of heteroarylene are oxazolylene,
oxadiazolylene, pyridylene, pyrimidinylene, imidazolylene, triazolylene,
tetrazolylene, pyrazinylene,  pyridazinylene, pyrrolylene, thienylene and
ftirylene. Suitable optional substituents for heteroaryl groups, unless
otherwise defined, are 1, 2  or 3 substituents independently selected from
halo, cyano, nitro, amino, hydroxy, CI-4alkyl,  10 CI.4alkOXY,
CI-4alkYlS(O)b (wherein b is 0, 1 or 2), N-(C1.4alkyl)arnino and
N,N-(C14aUVl)2amino. Further suitable optional susbtituents for
"heteroaryr' groups are 1, 2  or 3 substituents independently selected from
fluoro, chloro, cyano, nitro, amino,  methylamino, dimethylammo, hydroxy,
niethyl, ethyl, methoxy, methylthic, methylsulfinyl  and methylsulfonyl. 15
Preferred values of A, R', R~, R, R4, R~ and n are as follows. Such values
may be  used where appropriate with any of the definitions, claims, aspects
or embodiments defined  hereinbefore or hereinafter. In one embodiment of
the invention are provided compounds of formula (1), in an  alternative
embodiment are provided pharmaceutically-acceptable salts of compounds of
20 formula (1), in a further alternative embodiment are provided in-vivo
hydrolysable esters of  compounds of formula (1), and in a further
alternative embodiment are provided pharmaceutically-acceptable salts of
in-vivo hydrolysable esters of compounds of formula (1).  In one aspect of
the present invention there is provided a compound of formula (1) as
depicted above wherein R4 and ]R~ are together -S-CM=CU0-. 25 In another
aspect of the invention R~ and R~ are together -CW)=CM-S-. In a further
aspect of the invention, R6 and R7 are independently selected from
hydrogen, halo or CI-6alkyl. Preferably R6 and R7 are independently
selected from hydrogen, chloro, bromo or  methyl. 30 Particularly R~ and R7
are independently selected from hydrogen or chloro.  More particularly one
of R6 and R7 is chloro. In one embodiment, one of R~ and R7 is chloro and
the other is hydrogen.  I I 16 AU6 2006  WO 03/074532 PCT/GB03/00877 -16- 



In another embodiment, both R6 and R7 are chloro.  In one aspect of the
invention A is phenylene. In another aspect of the invention A is
heteroarylene, Preferably A is selected from phenylene, pyridylene,
pyrimidinylone, pyrrolylene,  5 imidazolylene, triazolylene, tetrazolylene,
oxazolylene, oxadiazolylene, thienylene and  fuzylene. In one aspect of the
invention n is 0 or 1.  In one aspect preferably n is 1. In another aspect,
preferably n is 0. 10 When n is 2, and the two R1 groups, together with the
carbon atoms of A to which they  are attached, form a 4 to 7 merabered
ring, optionally containing 1 or 2 heteroatoms  independently selected from
0, S and N, conveniently such a ring is a 5 or 6 membered ring  containing
two 0 atoms (ie a cyclic acetal). When the two R1 groups together form such
a  cyclic acetal, preferably it is not substituted. Most preferably the two
R1 groups together are  15 the group -0-CH2-0-. In another aspect of the
present invention R1 is selected from halo, nitro, cyano,  hydroxy,
fluoromethyl, difluoromethyl, trifluoromethyl and CI-4alkOXY, In a further
aspect R' is selected from halo, nitro, cyano, hydroxy, fluoromethyl,
difluoromethyl, trifluoromethyl, -S(O)bC,-4alkyl (wherein b is 0, 1 or 2),
CI.4alkyl and Cj- 20 4alkoxy. In a further aspect R1 is selected from halo,
nitro, cyano, hydroxy, fluoromethyl,  difluoromethyl, trifluoromethyl,
-S(O)bMe (wherein b is 0, 1 or 2), methyl and methoxy.  In a further
aspect, R1 is C1.4alkyl. Preferably R1 is selected from halo and
CI-4alkoxy. 25 In another embodiment preferably R1 is selected from fluoro,
chloro, methyl, ethyl,  methoxy and -0-CH2-0-. 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 R2 is hydrogen. In another
aspect of the invention R2 is  30 carboxy. In another aspect of the
invention R~ is hydroxy. Preferably R~ is hydrogen. 6 AUG 2006  WO
03/074532 PCTIGB03/00877 



Suitable values for R3 as heterocyclyl are morpholino, morpholinyl,
piperidino,  piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl, thiazolyl,
thienyl, thiadiazolyl, piperazinyl,  isothiazolidinyl, 1,3,4-triazolyl,
tetrazolyl, pyrrohdinyl, thiomorpholino, pyrrolinyl,  homopiperazinyl,
3,5-dioxapiperidinyl, pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, 5
pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2-oxopyrrolidyl, 4-oxothiazolidyl,
faryl, thienyl,  oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4-oxadiazolyl,
tetrahydrothiopyranyl, 1- oxotetrahydrothiopyranyl,
1,1-dioxotetrahydrothiopyranyl. More suitable values for R3 as heterocyclyl
are pyridyl, pyrimidinyl and imidazolyl.  Further suitable values for R~ as
heterocyclyl. are tetrahydrothiopyranyl, 1 10 oxotetrahydrothiopyranyl,
1,1-dioxotetrahydrothiopyranyl. In one aspect of the invention R? is
selected from hydrogen, hydroxy, CI-4alkoxy,  C1.4alkanoyl, carbamoyl,
C3-,7cycloalkyl (optionally substituted with I or 2 hydroxy groups,
cyano(Cl-4)alkyl, morpholino, morpholinyl, piperidino, piperidyl, pyridyl,
pyranyl, pyrrolyl,  imidazoly], thiazoly], thienyl, thiadiazoly],
piperazinyl, isothiazo-Edinyl, 1,3,4-triazolyl, 15 tetrazolyl,
pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl,
3,5-dioxapiperidinyl,  primidyl, pyrazinyl, pyridaziny], pyrazolyl,
pyrazolinyl, isoxazolyl, 4-oxopydridyl, 2- oxopyrrolidyl, 4-oxothiazolidyl,
furyl, thienyl, oxazolyl, 1,3,4-oxadiazolyl, and 1,2,4- oxadiazolyl,
tetrahydrothiopyranyl, I-oxotetrahydrothiopyranyl, 1,1
dioxotetrahydrothiopyranyl and CI-4alkyl (optionally substituted by I or 2
Rs groups); 20 R9 and R10 are independently selected ftom hydrogen,
hydroxy, C1-4alkyl (optionally  substituted by I or 2 R 13 groups),
C3-7cycloalkyl (optionally substituted by I or 2 hydroxy  groups),
cyano(CI-4)akl, trihalo CI-4alkyl, aryl, heterocyclyl and
heterocyclyl(Ci~a~lj;  or R' and R'O together with the nitrogen to which
they are attached form a 4- to 6-membered ring  25 where the ring is
optionally substituted an carbon by I or 2 substituents selected from oxo,
hydroxy, carboxy, halo, nitro, cyano, carbonyl and C1.4alkoxy, or the ring
may be optionally  substituted on two adjacent carbons by -0-CH2-0- to form
a cyclic acetal wherein one or  both of the hydrogens of the -0-CHz-0-
group may be replaced by a methyl; R8 is independently selected from
hydroxy, CI-4alkoxyCl-4alkoxy, hydroxyCI-4alkoxy,  30 5- and 6-membered
cyclic acetals and mono- and di-methyl derivatives thereof, aryl,
heterOCYCIYI, C3-7CYCIOdkYl, CI-4alkanOYI, CI-4alkOXY, I 16 AUG 2006  



WO 031074532 PCTIGBO3100877 CI.4alkylS(O)b- (wherein b is 0, 1 Or 2),
C3-6cycloalkylS(O)bf- (wherein b is 0, 1 or 2),  aryIS(O)h- (wherein b is
0, 1 or 2), heterocyclyIS(O)b- (wherein b is 0, 1 or 2), benzylS(O)b-
(wherein b is 0, 1 or 2), -N(OH)CHO, -C(=N-OH)NI-I2, -C(=N-011)NHC,4alkyl,
-C(=N-OR)N(CI-4aRql)2, -C(=N-OR)NHC3-6cycloalkyl, -C(=N- 5
OMN(C3.6cycloalky%, -COCOOR', -C(O)N(R9)(R"), -NHC(O)R?,
-C(O)NHS02(CI4alkyJ), -NHS02R9, V)(R'~NS02-, -COC112OR", (EO)(R")N- and
-COOR9; R 13 is selected from hydroxy, halo, trifluoromethyl and
CI-4alkoxy;  R1 1 is selected from hydrogen, CI-4alkyl and
hydroxyCI-4alkyl. 10 In a further aspect of the invention R3 is selected
from eyanOC1.4akl and C1-4alkyl  (optionally substituted by I or 2 of R8
groups); Ra is independently selected from hydroxy, phenyl,
2,2-dimethyl-1,3-dioxolan-4-yl;  2,2-dimethyl-1,3-dioxan4-yl;
2,2-diinethyl-1,3-dioxan-5-yl, 1,2,4-oxadiazolyl, 1,3,4 15 oxadiazolyl,
triazolyl, tetrazolyl, imidazolyl, pyrrohdinyl, piperidyl, tetrahydrofuryl,
tetrahydropyranyl, tetrahydrothiopyranyl and tetrahydrothienyl, CI-4alkoxy,
CI-4alkanoyl, Ci- 4alkylS(O)v (wherein b is 0, 1 or 2), -C(O)N(R~Oe), -COW
, -C(O)NHS02Me, -C(=N- OMNH2, -C(=N-OMNHC,-4alkyl, -C(=N-OH)N(CI-4alkyl),
and -NHS02R9; R9 and R'O are independently selected from hydrogen, hydroxy,
CI-4alkyl optionally  20 substituted with R" (Wherein R13 is CI_4alkoXy or
hydroXy); or e and R'O together with the nitrogen to which they are
attached form a 4- to  6-membered ring -where the ring may be optionally
substituted on carbon by 1 or 2 hydroxy  groups or carboxy groups), or the
ring may be optionally substituted on two adjacent carbons  by -0-CHrO- to
form a cyclic acetal wherein one or both of the hydrogens of the -0-CHr  25
0- group may be replaced by amethyl. In a further aspect of the invention
R~ is selected from cyanoCi.4all7l and CI-441  (optionally substituted by I
or 2 R8 groups); R8 is independently selected from hydroxy,
2,2-dimethyl-1,3-dioxo1an-4-yl, 1,2,4 30 oxadiazolyl, 1,3,4-oxadiazolyi,
tetrazolyl, C1-4alkoxy, CI-4allamoyl, CI-4alkylS(O)b- (wherein  b is 0, 1
or 2), -C(O)N(R9)(R"), -COOR9, -C(O)NHS02Me, -C(=N-OII)NH2; 16 AUG 2006  WO
03/074532 PCTIGB03/00877 



-19- R9 and R10 are independently selected from hydrogen, hydroxy,
CI-4alkyl optionally  substituted with R'-' (wherein R" is CI-4alkoxy or
hydroxy); or R-Q and R10 together with the nitrogen to which they are
attached forra a 4- to  6-membered ring selected from piperidine, 4-hydroxy
piperidine, pyrrolidine, 5 3,4-dihydroxypyrrolidine and the dimethylacetal
of 3,4-dihydroxypyrrolidine. In yet a further aspect of the invention R~ is
selected from hydroxypropyl, 2- hydroxybutyl,
3-hydroxy-2-hydroxyinethyl-propyl, 2,3-dihydroxypropyl, 1,3-dihydroxyprop-
2-yl, (2,2-dimethyl-1,3-dioxolan4-yl)methyl,
(2,2-dimethyl-1,3-dioxan-4-yl)methyl, (2,2 10
dimethyl-1,3-dioxan-5-yl)methyl, (2-oxo-1,3-dioxan-5-yl)methyl,
cyanomethyl, butanoyl,  methoxyethyl, (3-hydroxypiperidino)carbonybnethyl,
1,2,4-oxadiazolyhnethyl, (5-oxo)-1,2,4- oxadiazolybnethyl,
(5-methyl)-1,2,4-oxadiazolylmethyl, (2-amino)-1,3,4-oxadiazolyhnethyl,
tetrazolylmethyl, (3,4-dihydroxypyiTolidinyl)carbonyhnethyl, [(3,4
dihydroxypyrrolidinyl)carbonylmethylldimethylacetaL methylthioethyl,
methanesulfinylethyl,  15 methanesulfonylethyl,
N-methanesulfonamidocarbonylmethyl, N- r,aethanesulfonamidocarbonylethyl,
N-(1,3-dihydroxyprop-2-yl)carbamoylmethyl, 2- (dimethylainino)ethyl,
2-hydroxy-3-(dimethylamino)propyl, arnin (N-hydroxy)iminomethyl,
methoxycarbonylmethyl, hydroxymethy1carbony1methyl, carboxymethyl,
carbamoylmethyl,  (dimethylcarbamoyl)methyl, (methylcarbamoyl)methyl,
(methylcarbamoyl)ethyl, 20 (hydroxycarbamoyl)methyl,
(hydroxyethylcarbamoyl)methyl, and  (methoxyethylcarbanioyl)methyl,
acetylaimnoethyl, tafluoroacetylaminoethyl, N-(pyrid-4- yl)carbamoyhnethyl,
N-(pyrid-2-yl)carbamoybnethyl, N-(3-methyl-pyrid-2- yl)carbamoyhnethyl,
N-(6-methyl-pyrid-2-yl)carbamoyhnethyl, N-(3-hydroxy-pyrid-2-
yl)carbamoybnethyl, 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)carbamoylmethyl, N-(N-methyl-imidazol-3-yl)carbamoylmethyl,
N-(imidazol-2- ylmethyl)carbamoylmethyl,
N-(tetrazol-5-ylmethyl)carbamoylmethyl, N-(4-methyl-thiazol-2-
yl)carbamoyhnothyl, N-(l,3,4-thiadiazol-2-yl)carbam ylmethyl,
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)carbnm
ylmethyl,N-(2,4- dimethyl-2H-pyridazin-3-yl)carbamoybnethyl,
N-(2-ethyl-2H-py:ddazin-3- yl)carbamoylmethyl,
N-(pyrazin-2-ylmethyl)carbamoylmethyl, N-(pyhmidin-4 16 AUG 2006  



WO 03/074532 PCT/GB03/00877 -20- YI)carbamoYbnethYl,
N-(2-hydroxy-pyfin2idin-4-yl)rarbamoylmethyl, N-(4-hydroxy-
PY'iIaidin-2-Yl)carbamoylmethYl, N-(N-methylpyrazol-3-yl)carbamoyhnethyl,
IV-(5- ethYlPYrazol-3-YI)carbamoylmethyI and
N-(5-oxo-2H-pyrazol-3-yl)carbamoylraethyI 5 In yet a farther aspect of the
invention R3 is selected from hydrogen, hydroxyethyl,  hydroxypropyl,
2-hydroxybutyl, 3-hydroxy-2-hydroxymethyl-propyl, 2,3-dihydroxypropyl,
(2,2-dimethyl-1,3-dioxolan-4-yl)methyl,
(2,2-dimedlyl-1,3-dioxan-4-yl)methyl, (2,2-
dimethyl-1,3-dioxan-5-yl)mediyl, (2-oxo-1,3-dioxan-5-yI)methyl,
cyanomethyl, butancyl,  methoxyethyl, (3-hydroxypiperidino)carbonylmethyl,
1,2,4-oxadiazolylmethyl, (5-oxo)-1,2,4 10 oxadiazolylmethyl,
(5-methyl)-1,2,4-oxadiazolylmethyl, (2-ainino)-1,3,4-oxadiazolylmethyl,
tetrazolyhnethyl, (3,4-dihydroxypyrrolidinyl)carbonyhnetliyl,
E(3,4-dihydroxyp3Trolidinyl)carbonylmethyljdimethylacetal, methylthioethyl,
methanesulfinylethyl, medianesulfonylethyl,
N-methanesulfonamidocarbonylmethyl, N-(1,3-
dihydroxyprop-2-YI)carbamoylmethyl, 2-(dimethylamino)ethyl, 2-hydroxy-3 15
(dimethylamino)propyl, amino(N-hydroxy)iminoniethyl, methoxycarbonylmethyl,
carboxymethyl, carbamoylmethyl, (dimethylcarbamoyl)methyl,
(methylcarbamoyl)methyl,  (methylcarbamoyl)ethyl, (hydroxycarbamoyl)methyl,
(hydroxyethylcarbamoyl)methyl, and  (methoxyethylcarbamoyl)methyl. 20 In
yet a further aspect of the invention R~ is selected from hydrogen,
hydroxyethyl,  hydroxypropyl, 2-hydroxybutyl,
3-hydroxy-2-hydroxymethyl-propyl, 2,3-dihydroxypropyl,  carbamoylmethyl,
(dimethylcarbamoyl)methyl, (methy1carba36ioyl)methyl,
(methylcarbamoyl)ethyl, (hydroxycarbanlOyl)methyl,
(hydroxyetliylcarbamoyl)metliyl,  (metlioxyetliylcarbnmoyl)metliyl,
amino(N-hydroxy)iminomethyl, methmesulfinylethyl, and  25
methanesulfanylethyl. In one aspect, one of R9 and R10is hydrogen and the
other is selected from heterocyclyl  and heterocyclyi(Cl.4alkyl).
Conveniently R' or WO as heterocyclyl and heterocyclyi(Cl- 4alkYl) is
selected from oxazolyl, 1,3,4-oxadiazolyi, 1,2,4-oxadiazolyl, tetrazolyl,
thiazoyl, 30 thiadiazolyl, pyridyl, imidazolyl, faryl, thienyl, morpholine,
pyrimidyl, pyrazinyl, pyridazinyl,  pyrazolyl, pyrazolinyl, piperazinyl-
morphohnomethyl, morpholinethyl, rumpholiny1methyl,  niorpholinylethyl,
piperidinomethyl, piperidinoethyl, piperidylmethyl, piperidylethyl, 6 AUG
2006  WO 03/074532 PCT/GB03/00877 



-21- tetrahydrothiopyranyl, I-oxotetrahydrothiopyranyl,
1,1-dioxotetrahydrothiopyranyl,  imidazolylmethyl, imidazolylethyl,
oxazolylinethyl, oxazolylethyl, 1,3,4-oxadiazolylmethyl,
1,2,4-oxadiazolylmethyl, 1,2,4-oxadiazolylethyl, pyridylmethyl,
pyridylethyl, furylmethyl,  furylethyl, (thienyl)methyl, (thienyl)ethyl,
pyrazinylraethyl, pyrazinylethyl, piperazinylmethyl  5 and
piperazinylethyl; wherein the heterocylic ring is optional substituted on
any available atom by 1, 2 or 3  substituents independently selected from
halo, cyario, hydroxy, C14alkyl, CI-4alkoxy and  Cl-4alkylS(O)b (wherein b
is 0, 1 or 2), and additionally when the heterocyclyl ring is a
heteroaryl. ring, further suitable optional substituents are selected from
nitro, amino, 10 N-(Cj-4alky1)amino and NN-(Cj-4alkyl)2amino, and/or
wherein any heterocyclic ring is  optionally oxidised such that a -CHz-
group is replaced by a -C(O)-andlor aring sulphur atom  is oxidised to form
the S-oxide(s). A preferred class of compound is of the formula (1)
wherein;  15 isasinglebond; X is CH-, R~ and R~ are together -CW)=CCe)-S-;
R6 is halo; R7 is hydrogen;  20 A is phenylene;  n is 0, 1 or 2; R' is
independently selected from halo, cyano, nitro, hydroxy, me thyl, fluo
rometh yl,  difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO2Me
and, (when n is 2)  methylenedioxy; 25 R2 is hydrogen; R3 is selected from
cyanoQ-4alkyl, and CI-4alkyl (optionally substituted by I or 2 R8  groups);
Ra is independently selected from hydroxy, C3.7cycloalkyl, 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 oxadiazolyl, 1,3,4-oxadiazolyl,
triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl and
tetrahydrothienyl, C1.4alkoxy,  CI-4alkanoyl, Cl.4alkylS(O)b- (wherein b is
0, 1 or 2), C3-6CYClOalkylS(O)b- (wherein b is 0, 1 I 



16 AUG 2006  WO 031074532 PCTIGB03/00877 -22- or 2), arYlS(O)b- (wherein b
is 0, 1 or 2), heterocyclyIS(O)b- (wherein b is 0, 1 or 2), - C(O)NW)(R"),
-COOR', -C(O)NHS02Me, -C(=N-OR)NH2, -C(=N-OH)NHCI-4alkyl,
-C(=N-OMN(CI.4alIql)2. -N(OI-I)CHO, -COCOOR9, -NI-IC(O)R9, W)(R'O)NS02-,
-COCH20R" and -NHS02R9; 5 le and R10 are independently selected from
hydrogen, hydroxy, phenyl, heterocyclyl,  heterocyclyl(CI-4alkyl), CI-4aHqI
(optionally substituted by I or 2 hydroxy groups) and Ci- 4alkyl
substituted by C1-4alkoxy, and wherein R9 and R10 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 I or 2 substituents selected
from hydroxy or carboxy, or the ring may be 10 optionally substituted on
two adjacent carbons by -0-CH2-0- to form a cyclic acetal wherein  one or
both of the hydrogens of the -0-CHrO- group may be replaced by a methyl; R"
is selected from hydrogen, CI-4alkyl and hydroxyCI.4alkyl; 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-chloro-5-[N-(I-methyl-2-oxo-1,2,3,4-tBtrahydroquinol-3-yl)carbamoyll-6H-
thieno[2,3-b]pyrrole. Another preferred class of compounds is of formula
(1) wherein:  ~ is a single bond; 20 X is CH; R~ and R' are together
-W)=CCe)-S-;  R 6 is chloro; R7 is hydrogen;  A is phenylene;  25 n is 0, 1
or 2; R' is independently selected from halo, cyano, nitro, hydroxy,
methyl, f luoromethyl,  difluoromethyl, trifluoromethyl, methoxy, -SMe,
-SOMe, -SO2Me and, (when n is 2)  methylenedioxy; R2 is hydrogen; 30 R3 is
selected from CI-4alkyl (optionally substituted by I or 2 e groups); Rs 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-5-yl,
1,2,4-oxadiazolyl, 1,3,4 16 AUG 2006  WO 03/074532 PCT/GB03/00877 -237
oxadiazolyl, triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl,  tetrahydropyranyl, tetrahydrothiopyranyl and
tetrahydrothienyl, CI-4alkoxy, C14alkanoyl, Ci- 4alkylS(O)b- (wherein b is
0, 1 or 2), CMCYCIOal~IS(%~- (wherein b is 0, 1 or 2), arylS(O)b~  (wherein
b is 0, 1 or 2), heterocyclylS(O)b- (wherein b is 0, 1 or 2),
-C(O)N(R')(R"), 5 -COOR' , -C(O)NHS02Me, -C(=N-OH)NH2, -C(=N-OMNHCI-4alIVL
-C(=N- OMN(CI-4alkyl)z and -NHS02R; R9 and R10 are independently selected
from hydrogen, hydroxy, phenyl, heterocyclyl,  heterOCYClYl(CI-4aIkYl),
C1-4alkyl (optionally substituted by I or 2 hydroxy groups) and C1.  4alkyl
substituted by C1.4alkoxy, and wherein R9 and R10 together with the
nitrogen to which 10 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-
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-chloro-5-[N-(l-methyl-2-oxo-1,2,3,4-tetrahydraquinol-3-yl)carbamoyll-6H-
thieno(2,3-blpyrrole. Another preferred class of compounds is of formula
(1) wherein:  ~-- is a single bond; 20 X is CH; R 4 and R' are together
-C(R7)--C(R6)-S- or 4-C(R6)--C(R7)-;  R~ is hydrogen or chloro; R7 is
hydrogen or chloro;  A is phenylene; 25 n is 0; R2 is hydrogen; R~ is
selected from C1.4alkyl (optionally substituted by 1 or 2 R8 groups); R8 is
independently selected from hydroxy, C14WICYIS(O)b, (wherein b is 0, 1 or
2),  -NHC(O)R' and -C(O)NCe)(R'O); 30 R9 and R'O are independently selected
from hydrogen, C1.4alkyl (optionally substituted  



by I or 2 hydroxy groups) and CI.4dkyl substituted by Ci.4alkoTy; or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 16
AUG 2006  WO 031074532 PCTIGBO3100877 -24- with the proviso that the
compound of formula (1) is not: i
2-chloto-5-[N-(I-methyl-2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbainoyl]-6H-
thieno[2,3-blpyrrole. 5 Another preferred class of compounds is of formula
(1) wherein:  ~- - is a single bond; X is CH, R~ and R' are together
-COe)=C(R 6)_S_;  R6 is chloro; 10 R7 is hydrogen;  A is phenylene;  n is
0, 1 or 2; R1 is independently selected from halo, cyano, nitro, hydroxy,
methyl, fluoromethyl,  difluoromethyl, trifluoromethyl, methoxy, -SMe,
-SOMe, -SO2Me and, (when n is 2) 15 methylenedioxy; R 2 is hydrogen; is
selected from groups of the formulae B and B',.  -(CHjt OH 0  O~'?(OH)y OH
(B) 20 wherein y is 0 or 1, t is 0, 1, 2 or 3 and u is 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 W are together
-S-CW)=COe)-;  R~ is hydrogen or halo; 



16 AUG 2006  WO 03/074532 PCT/GB03/00877 -25- R7 is hydrogen or halo; A is
phenylene;  n is 0, 1 or 2; R1 is independently selected from halo, cyano,
nitro, hydroxy, methyl, fluoromethyl,  5 difluOrOmed'Yl, trifluOrOmethYl,
methoxY, -SMe, -SOMe, -SO2Me and, (when n is 2)  methylenedioxy; R2 is
hydrogen; R3 is selected from cyanoCI-4alkyl, and C14alkyl (optionally
substituted by I or 2 R8  groups); 10 Ra is independently selected from
hydroxy, C3-7cycloalkyl, phenyl, 2,2-dimethyl-1,3- diaxolan-4-yl;
2,2-dimethyl-1,3-dioxan-4-yl; 2,2-dimethyl-1,3-dioxan-5-yl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, tdazolyl, totrazolyl, imidazolyl,
pyrrolidinyl, piperidyl,  tetrahydrofuryl, tetrahydropyranyl,
tetrahydrothiopyranyl and tetrahydrotluenyl, CI-4alkoxy,  CI-4alkarIOYL
CI-4091S(O)b- (wherein b is 0, 1 or 2), C3-6CYCIOaIkYIS(O)b- (wherein b is
0, 1 15 or 2), aryIS(O)b- (wherein b is 0, 1 or 2), heterocyclyIS(O)b-
(wherein b is 0, 1 or 2), - C(O)NW)(R1O), -COOR', -C(O)NHS02Me,
-C(=N-011)NH2, -C(=N-01-I)NHC1-4alkyl,  -C(=N-OH)N(C1-4alkY% , -N(OH)CHO,
-COCOOR9, -NHC(O)R9, (R)(RIO)NS02-,  -COCH20R" and -NHS02e; R9 and R10 are
independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,  20
heterocyclyi(CI-4aHql),CI-4aU:yf (optionally substituted by I or 2 hydroxy
groups) and  C14alIVI substituted by CI-4alkoxy and wherein R9 and R10 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 I or
2 substituents selected from hydroxy or carboxy, or the ring may be
optionally substituted on two adjacent carbons by -0-CH2-0- to form a
cyclic acetal. wherein 25 one or both of the hydrogens of the -0-CH2-0-
group may be replaced by a methyl;  R1 1 is selected from hydrogen,
CI-4alkyl and hydroxyCi4alkyl; or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof.  Another preferred class of compound is of
the formula (1) wherein: 30 ~-- is a single bond;  X is CH., 



R' and R~ are together -S-C(10=CW)-; 16 AUG 2006  WO 03/074532
PCT/GB03100877 -26- R6 is chIcro; R7 is chloro; A is phenylene;  n is 0, 1
or 2; 5 R1 is independently selected from halo, cyano, nitro, hydroxy,
methyl, fluoromethyl,  difluoromethYl, trifluoromethyl, methoxy, -SMe,
-SOMe, -SO2Me and, (when n is 2)  methylenedioxy; R~ is hydrogen; R3 is
selected from cyanoCI-4alkyl, and Ci-4alkyl (optionally substituted by 1 or
2 Rs  10 groups); R8 is independently selected from hydroxy, phenyl,
2,2-diinethyl-1,3-dioxolan-4-yl;  2,2-,Jimetbyl-l,3-dioxan-4-y1;
2,2-dimethyl-1,3-dioxan-5-yl, 1,2,4-oxadiazolyl, 1,3,4- oxadiazolyl,
triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl,  tetrahydropyranyl, tetrahydrothlopyranyl and
tetrahydrothienyl, CI-4alkOxY, CI-4alkanoyl, Cj 15 4alkylS(O)b- (wherein b
is 0, 1 or 2), C3.6cycloalkylS(O)b- (wherein b is 0, 1 or 2), aryIS(O)b7
(wherein b is 0, 1 or 2), heterocyclylS(O)b~ (wherein b is 0, 1 or 2),
-C(O)N(R~Wa),  -COOR9, -C(O)NHS02Me, -C(=N-OMNH2, -C(=N-011)NHCI-4alkyl,
-C(=N- OMN(CI-4alkyl)2 and -NHS02R~; R? and R10 are independently selected
from hydrogen, hydroxy, phenyl, heterocyclyl,  20 heterocyclyl(Ci4alIvI),
C1-4alkyl (optionally substituted by 1 or 2 hydroxy groups) and Q.  4alkYl
substituted by C1-4alkoxy, and wherein R' and R'O together with the
nitrogen to which  they are attached form a 4- to 6-membered ring selected
from piperidine, 4-hydroxy  piperidine, pytrolidine,
3,4-dihydroxypyrrolidine and the dimethylacetal of 3,4-
dihydroxypyrroJidine; 25 or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof.  Another preferred class of compound is of the
formula (1) wherein: ~ is a single bond;  X is CH; 30 R4 and R' are
together -S-C(R~=C(R)-;  



R6 is chloro; IR! is chloro; 16 AUG 2006  WO 03/074532 PCT/G)303100877 -27-
A is phenylene; n is 0, 1 or 2; R1 is independently selected from halo,
cyano, nitro, hydroxy, methyl, fluoromethyl,  difluoromethyl,
trifluoromethyl, methoxy, -SMe, -SOMe, -SO2Me and, (when U is 2) 5
methylenedioxy; R~ is hydrogen; R~ is selected from groups of the formulae
B and B':  -(CH~t ou OH 0  (OH)y "<~u OH  0 (B) (B')  10 wherein y is 0 or
1, t is 0, 1, 2 or 3 and u is 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.  A
furffier preferred class of compound is of the formula (1) wherein; 15 is a
single bond;  X is CH; R4 and R~ are together -C(R7)=C(R6)-S-;  R~ is halo;
R7 is hydrogen;  20 A is phenylene;  n is 0, 1 or 2; R1 is independently
selected from halo, cyano, nitro, hydroxy, fluoromethyl,  difluoromethyl,
trifluoromethyl, C1-4alkoxy and, (when n is 2) methylenedioxy; R2 is
hydrogen; 25 R3 is selected from CI-40ql (optionally substituted by I 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-(I-methyl-2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyll-6H-
thieno[2,3-b]pyrrole. 16 AUG 2006  WO 03/074532 PCT/GBO3100877 -28- A
further preferred class of compound is of the formula (1) wherein;
isasinglebond; X is CH; 5 R" and R' are together -CW)--C(R6)-S-;  R6 is
halo; R7 is hydrogen;  A is phenylene;  n is 0, 1 or 2; 10 R1 is
independently selected from halo, cyano, nitro, hydroxy, methyl,
fluoromethyl,  difluoromethyl, triflucromethyl, methoxy, -SMe, -SOMe,
-SO2Me and, (when n is 2)  methylenedioxy; R~ is hydrogen; is selected from
cyanoCI-4alkyl, and CI-4alkyl substituted by Rs 15 R' is independently
selected from hydroxy, CI-4akIS(O)b, (wherein b is 0, 1 or 2),  -NHC(O)R9
and -C(O)NW)(R'O); R? and R10 are independently selected from hydrogen,
hydroxy, phenyl, heterocyclyl,  heterocyclyl(CI-4alkyl), CI-4alkyl
(optionally substituted by 1 or 2 hydroxy groups) and Cj- 4alIql
substituted by C1.4alkoxy, and wherein R9 and R10 together with the
nitrogen to which 20 they are attached form a 4- to 6-membered ling
selected from piperidine, 4-hydroxy  piperidine, pyrrolidine,
3,4-dihydroxypyrrolidine and the dimethylacetal of 3,4-
dihydroxypyrrohchne; or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof.  25 Another class of compounds is of the
formula (1) wherein ~ is a double bond-,  X is CH; e and R' are together
-C(R7)=C(R 6)_S_ or _S_Cge)=CW)_;  R6 is hydrogen or halo; 



30 R7 is hydrogen or halo;  A is phenylene; n is 0, 1 or 2; 16 AUG 2006  WO
03/074532 PCTIGB03/00877 -29- R1 is independently selected from halo,
cyano, nitro, hydroxy, methyl, fluoromethyl,  difluoromethyl,
trifluoromethyl, methoxy, -SMe, -SOMe, -SO2Me and, (when n is 2)
methylenedioxy; R~ is hydrogen; 5 le is selected from cyanoCI-4alkyl, and
C1-4alkyl (optionally substituted by I or 2 R8  groups); R~ is
independently selected from hydroxy, C3.7cycloalkyl, 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- oxadiazolyl, 1,3,4-oxadiazolyl,
triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, 10
tetrahydrofaryl, tetrahydropyranyl, tetrahydrothiopyranyl and
tetrahydrothieTlyl, CI-4alkoxy,  CI-4alkanoyl, Cl.4alkylS(O)b- (wherein b
is 0, 1 or 2), C3-6CYClOalkylS(O)br- (wherein b is 0, 1  or 2), aryIS(O)b-
(wherein b is 0, 1 or 2), h6terocyclyIS(O)tr (wherein b is 0, 1 or 2), -
C(O)NUe)(WO), -COOR?, -C(O)NHS02Me, -C(=N-013)NH2, -C(=N-OH)NHCI.4aUql,
-C(=N-OR)N(CI-4aflql),, -N(OII)CHO, -COCOOR9, -NHC(O)R?, (R!)(R'O)NS02-, 15
-COCH:,OR" and -NHS021e; R? and R10 are independently selected from
hydrogen, hydroxy, phenyl, heterocyclyl,  heterocyclyl(Cl.49kyl), CI-4alkyl
(optionally substituted by 1 or 2 hydroxy groups) and Cl- 4alkyl
substituted by CI-4alkoxy and wherein R9 and R10 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 -0-CHrO- to form a cyclic acetal wherein  one or both
of the hydrogens of the -0-CHrO- group may be replaced by a methyl; R" is
selected from hydrogen, C1.4alkyl and hydroxyC,-4alkyl; 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; 



X is CH; R4 and R~ are together -W)=Cae)-S- or -S-C(R7)=CO)-;  30 R6 is
hydrogen or halo; R7 is hydrogen or hydrogen;  A is heteroarylene; 16 AN
2006  WO 03/074532 PCT/GB03100877 -30- n is 6, 1 or 2; R1 is independently
selected from halo, cyano, nitro, hydroxy, methyl, fluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe, -SO2Me and, (when n
is 2)  methylenedioxy; 5 R2 is hydrogen; R3 is selected from
cyanoCI.4alkYl, and CI-4alkyl (optionally substituted by 1 or 2 R 8
groups) R8 is independently selected from hydroxy, C3.7cycloalkyl, 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 10 oxadiazolyl, 1,3,4-oxadiazolyl,
triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl and
tetrahydrothienyl, CI-4alkoxy,  CI-4alkanoyl, CI.4alkylS(O)b, (wherein b is
0, 1 or 2), C3-6CYClOalkylS(O)b- (wherein b is 0, 1  Or 2), arYIS(O)b-
(wherein b is 0, 1 or 2), heterocyclyIS(O)b- (wherein b is 0, 1 or 2), -
C(O)N(O)(R'), -COOR', -C(O)NHS02Me, -C(=N-OMNH2, -C(=N-OMNHCI4akl, 15
-C(=N-OH)N(CI-4a]kYI)2.-N(OMCHOI -COCOOR?, -NHC(O)R?, (R9)(R'O)NS02-,
-COCH20R" and -NHS02R9; R9 and R10 are independently selected from
hydrogen, hydroxy, phenyl, heterocyclyl,  heterocyclyl(Cl-4aBql), CI-4alkyl
(optionally substituted by 1 or 2 hydroxy groups) and Ci- 4allcyl
substituted by C1.4alkoxy and wherein R? and R10 can together with the
nitrogen 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 carboxy, or the ring may be  optionally substituted on two
adjacent carbons by -0-CI12-0- to form a cyclic acetal wherein  one or both
of the hydrogens of the -0-CHrO- group may be replaced by a methyl; R1 1 is
selected from hydrogen, CI-4alkyl, hydroxyCl.4alkyl; 25 or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.  



Yet another preferred class of compound is of the formula (1) wherein;  ~
is a single bond; XisN;  30 R4 and e are together -C(R7)--C(R6)-S-;  R 6 is
halo; R7 is hydrogen; 16 AUG 2006  WO 03/074532 PCUGB03/00877 -31- A is
phenylene; n is 0, 1 or 2; R1 is independently selected from halo, cyano,
nitro, bydroxy, medby], flucromethyl,  difluoromethyl, trifluoromethyl,
methoxy, -SMe, -SOMe, -SO2Me and, (when n is 2) 5 methylenedioxy; R2 is
hydrogen; R3 is selected from cyanoC,-4alkyl, and CI-4alkyl (optionally
substituted by I or 2 R8  groups); Rs is independently selected from
hydroxy, C3-7cycloalkyl, phenyl, 2,2-dimethyl-1,3- 10 dioxolan-4-yl;
2,2-dimethyl-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, piperidyl,  tetrahydroftiryl, tetrahydropyranyl,
tetrahydrothiopyranyl and tetrahydrothiCnY], CI-4alkoxy,  C14alkanOYI,
CI-4aHVlS(O)b- (wherein b is 0, 1 or 2), C3-6CYClOaIkylS(O)b- (wherein b is
0, 1  or 2), aryIS(O)v (wherein b is 0, 1 or 2), heterocyclyIS(O)b-
(wherein b is 0, 1 or 2),  15 C(O)NW)(R"), -COOR9, -C(O)NHS02Me,
-C(=N-01-I)NH2, -C(=N-OH)NHC1-4WkYl,  -C(=N-OH)N(CI-4alkyl)2,-N(OMCHO,
-COCOOR9, -NHC(O)R?, ge)(O)NS02-,  -COCH20R" and -NM02P,9; R9 and R10 are
independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,
beterocyclyl(Cl4alkyl), C14alkyl (optionally substituted by I or 2 hydroxy
groups) and C1.  20 4allcyl substituted by C14alkoxy and wherein R9 and 0
can together with the nitrogen to which they are attached form 4- to
6-membered ling 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 -0-CH2-0- to form a
cyclic acetal wherein  one or both of the hydrogem of the -0-CH2-0- group
may be replaced by a methyl; 



25 R' 1 is selected from hydrogen, C1-4alkyl and hydroxyCl-4alkyl; or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof.
Another preferred class of compounds is of formula (1) wherein: is a single
bond;  30 X is N-, R~ and R' are together -CW)--CQe)-S-;  R6 is chloro; 16
AUG 2006  WO 03/074532 PCT/GB03/00877 -32- R7 is hydrogen; A is phenylene;
n is 0, 1 or 2; R' is independently selected from halo, cyano, nitro,
hydroxy, methyl, fluoromethyl,  5 difluoromethyl, trifluoromethyl, methoxy,
-SMe, -SOMe, -S02Me and, (when n is 2)  methylenedioxy; R~ is hydrogen; R3
is selected from cyanoCI-40VI, and C1-4alkyl (optionally substituted by I
or 2 Rs  groups); 10 R8 is independently selected from hydroxy, phenyl,
2,2-dimetllyl-1,3-dioxolan-4-yl;  2,2-dimethyl-1,3-dioxan4-yl;
2,2-dimethyl-1,3-dioxan-5-yl, 1,2,4-oxadiazolyl, 1,3,4- oxadiazolyl,
triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl, tetrahydroftyl,
tetrahydropyranyl, tetrahydrotbiopyranyl and tetrahydrothienyl, C1-4alkoxy,
C14alkanoyl, Ci- 4alkylS(O)b- (wherein b is 0, 1 or 2),
C3-6CYClOalkylS(O)b- (wherein b is 0, 1 or 2), arylS(O)b~ 15 (wherein b is
0, 1 or 2), heterocyclyIS(O)b- (wherein b is 0, 1 or 2), -C(O)NW)(R'O),
-COOR9, -C(O)NHS02Me, -C(=N-OMNH2, -C(=N-OR)NHC1-4alkyl, -C(=N-
OH)N(CI-4alkYI)2 and -NHS02R9; e and R10 are independently selected from
hydrogen, hydroxy, pheryl, heterocyclyl,  heterocyclyl(CI-4alkyl),
CI-4alkyl (optionally substituted by 1 or 2 hydroxy groups) and C1.  20
4alkyl substituted by CI-4alkoxy and wherein R9 and R10 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 I or 2 substituents
selected from hydroxy or carboxy or the ring may be  optionally substituted
on two adjacent carbons by -0-CH2-0- to form a cyclic acetal wherein  



one or both of the hydrogens of the -0-CH2-0- group may be replaced by a
methyl; 25 or a pharmaceutically acceptable salt or in vivo hydrolysable
ester thereof,  Another preferred class of compound is of the formula (1)
wherein: ~-- isasinglebond;  XisN; 30 R~ and R' are together
-S-CCO)=C(R7)-;  R6 is hydrogen or halo; R7 is hydrogen or halo; 16 AUG
2006  WO 03/074532 PCT/GB03100877 -33- A is phenylene; n is 0, 1 or 2-, R1
is independently selected from halo, cyano, nitro, hydroxy, methyl,
fluoromethyl,  difluoror,aethyl, trifluoromethyl, methoxY, -SMe, -SOMe,
-SO2Me and, (when n is 2) 5 methylenedioxy; R2 is hydrogen; R3 is selected
from cyanoCI-4alkyl, and CI-4aLkyl (optionally substituted by I or 2 R8
groups); 0 is independently selected from hydroxy, phenyl,
2,2-dimethyl-l,3-dioxoIan-4-yI;  10 2,2-dimethyl-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, piperidyl,
tetraltydrofuryl,  tetrahydropyranyl, teb:ahydrothiopyranyl and
tetahydrothienyl, Cl-4a&OXY, CI-4alkanOYI, CI- 4alkYIS(O)b- (wherein b is
0, 1 or 2), C3-6cycloalkylS(O)b- (wherein b is 0, 1 or 2), aryIS(O)b-
(wherein b is 0, 1 or 2), heterocyclyIS(O)b- (wherein b is 0, 1 or 2),
-C(O)NM?)(R'O), 15 -COOR9, -C(O)NHS02Me, -C(=N-OR)NH2,
-C(=N-OR)NHCI-4alkyl, -C(=N- OMN(CI.4allql~ and -NHS02R9; k9 and R10 are
independently selected from hydrogen, hydroxy, phenyl, heterocyclyl,
heteracyclyl(CI-4alkyl), CI-4alkyl (optionally substituted by I or 2
hydroxy groups) and Cl- 4alkyl substituted by CI-4alkoxy and wherein R9 and
R10 can together with the nitrogen to 20 which they are attached form 4- to
6-membered ring where thering is optionally substituted  on carbon by I or
2 substituents selected from hydroxy or carboxy or the ring may be
optionally substituted on two adjacent carbons by -0-CH2-0- to form a
cyclic acetal wherein  



one or both of the hydrogens of the -0-CHz-0- 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;  - is a single bond-, * is N-, * 4 and R' are together
-CW)=C(R)-S-;  30 R6 is halo; * 7 is hydrogen;  * is phenylene; - --------
---  16 AUG 2006  WO 03/074532 PCT/GB03/00877 -34- n is 0, 1 or 2; R' is
independently selected from halo, cyano, nitro, hydroxy, methyl,
fluoromethyl,  difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe,
-SO2Me and, (when n is 2)  methylenedioxy; 5 R2 is hydrogen; R 3 is
selected from C1.4alkyl (optionally substituted by I or 2 hydroxy groups);
or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof-, A further preferred class of compound is of the formula (1)
wherein;  10 isasinglebond; X is N; R" and R~ are together -COe)--CW)-S-;
R6 is halo; R7 is hydrogen;  15 A is phenylene;  n is 0, 1 or 2; R' is
independently selected from halo, cyano, nitro, hydroxy, methyl,
fluoromethyl,  difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe,
-SO2Me and, (when n is 2)  methylenedioxy; 20 R2 is hydrogen; 



R~ is selected from cyanoC,-4alkyl, and C1.4alkyl substituted by Rs R8 is
independently selected from hydroxy,-Ct-4alkylS(O)b~ (wherein b is 0, 1 or
2),  -NHC(O)R9 and -C(O)N(R')(R'O); R? and R'O are independently selected
from hydrogen, hydroxy, phenyl, heterocyclyl,  25 haterocyclyl(Ci-4alkyl),
C1-4alkyl (optionally substituted by 1 or 2 hydroxy groups) and Cj- 4aflVl
substituted by CI-4alkoxy, and wherein R9 and R10 together with the
nitrogen to which  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-
dihydroxypyrrolidine; 30 or a pharmaceutically acceptable salt or in vivo
bydrolysable ester thereof.  Another class of compounds is of the formula
(1) wherein 16 AUG 2096  WO 03/074532 PCT/GB03/00877 is a double bond;  X
is N; R' and R~ are together -W)=C(R6)-S- or -S-C(R7)=COe)-;  R6 is
hydrogen or halo; 5 R7 is hydrogen or halo;  A is phenylene; a is 0, 1 or
2; R1 is independently selected from halo, cyano, nitro, hydroxy, methyl,
fluoromethyl,  difluoromethYl, trifluororaethYl, methoxy, -SMe, -SOMe,
-SO2Me and, (when n is 2) 0 methylenedioxy; R~ is hydrogen; R 3iS selected
from CI-4091 (optionally substituted by I or 2 R8 groups); Rs is
independently selected from hydroxy, C3~7cycloalkyl, phenyl,
2,2-dimethyl-1,3- diaxolan-4-yl; 2,2-dimethyl-1,3-dioxan-4-yl;
2,2-dimethyl-1,3-dioxan-5-yl, 1,2,4 15 oxadiazolyl, 1,3,4-oxadiazolyl,
triazolyl, tetrazolyl, iraidazolyl, pyrrolidinyl, piperidyl,
tetrahYdrOfurYl, tetr2hYdrOPYranYl, tetrahYdrOthiOPYranYl and
tetrahYdrOthienYl, CI-4alkoxy,  Ci-4alkanoyl, CI-4alkylS(O)b- (wherein b is
0, 1 Or 2), C3-6cYCJOaHqIS(O)b- (wherein b is 0, 1  or 2), aryIS(O)b-
(wherein b is 0, 1 or 2), heterocyclyIS(O)b, (wherein b is 0, 1 or 2), -
C(O)NW)(R'), -COOR~ , -C(O)NHS02Me, -C(=N-OMNH2, -C(=N-OR)NHCI-4dkyl, 20
-C(=N-OH)N(CI-4alk7l)2.-N(OII)CHO, -COCOOR',-NHC(O)R?,W)(R'Q)NSOr,  



COCH20R" and -NHS02R9; R' and R10 are independently selected -from
hydrogen, hydroxy, phenyl, heterocydlyl,  heterOrYClYl(Ci4alkYl), CI-4alkyl
(optionally substituted by I or 2 hydroxy groups) and C1.  4alkYl
substituted by C14alkoxy and wherein R9 arid R10 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 I or 2 substituents
selected from hydroxy or carboxy, or the ring may be  optionally
substituted on two adjacent carbons by -0-CH2-0- to form a cyclic acetal
wherein  one or both of the hydrogens of the -0-CHrO- group may be replaced
by a methyI; R" is selected from hydrogen, CI-4alkyl and hydroxyC1.4alkyl;
30 or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof. 16 AUG 2006  WO 03/074532 PCT/GB03/00877 -36- A further class of
compound is of formula (1) wherein:  is a single bond-, X is N; e and R'
are together -CW)=CW)-S- or -S-C(R7)---C(R')-;  5 R6 is hydrogen or halo;
R7 is hydrogen or hydrogen;  A is heteroarylene; n is 0, 1 or 2; R1 is
independently selected from halo, cyano, nitro, hydroxy, methyl,
fluoromethyl,  10 difluoromethyl, trifluoromethyl, methoxy, -SMe, -SOMe,
-SO2Me and, (when nis 2)  Tnethylenedioxy; R~ is hydrogen; R3 is selected
from CI-4alkyl (optionally substituted by I or 2 Rs groups); R~ is
independently selected from hydroxy, C3-7cycloalkyl, phenyl,
2,2-dimethyl-1,3- 15 dioxolan4-yl; 2,2-dimethyl-1,3-dioxan-4-yl;
2,2-diinethyl-1,3-dioxan-5-yl, 1,2,4- oxadiazolyl, 1,3,4-oxadiazolyl,
triazolyl, tetrazolyl, imidazolyl, pyrrolidinyl, piperidyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl and
tetrahydroduenYl, CI-4alkoxy,  CI-4alkanoyl, C14alkylS(O)v (wherein b is 0,
1 or 2), C3.6cycloalkylS(O)b- (wherein b is 0, 1  or 2), arylS(O)b~
(wherein b is 0, 1 or 2), heterocyclylS(O)b~ (wherein b is 0, 1 or 2),  20
C(O)N(R!)(R'), -COOR!, -C(O)NHS02Me, -C(=N-OMNH2, -C(=N-01-1)NHCI-4alkyl,  



-C(=N-OH)N(Cl-4aj4l)2-,-N(OMC'HQ, _-COCOOR9, -NHC(O)R9, (R9)(R'O)NS02-,
-COCH20R" and -NIIS02,R9; R9 and R'O are independently selected from
hydrogen, hydroxy, phenyl, heterocyclyl,  heterocyclyl(CI-4alkyl),
CI-4alkyl (optionally substituted by 1 or 2 hydroxy groups) and Ci- 25
4alkyl substituted by C1.4alkoxy and wherein R? and R10 can together with
the nitrogen to which they are attached form 4- to 6-membered ring where
the fing is optionally substituted  on carbon by I or 2 substituents
selected from hydroxy or carboxy, or the ring may be  optionally
substituted an two adjacent carbons by --O-CH2-0- to form a cyclic acetal
wherein  one or both of the hydrogens of the --O-CHrO- group may be
replaced by a methyl; 30 R" is selected from hydrogen, C14akl and
hydroxyCl-4alk7l; or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof. 16 AUG 2006  WO 03/074532 PCTIGB03/00877 -37-
In another aspect of the invention, a preferred class of compound is of the
formula (1)  wherein; - is a single bond;  X is CH; 5 R~ and W are together
-CW)=C(R')-S-;  R 6 is halo; R7 is hydrogen;  A is phenylene;  u is I or 2;
10 R1 is independently selected from hydrogen, halo, cyano, nitro, hydroxy,
fluoromethyl,  difluoroinethyl, trifluoromethyl, CI-4alkoxy arid R1 is of
the formula A' or X':  -(CH~r 0 (OH)X  0 (A') -CHzCH(OH)(CH.).CQH (A")
wherein x is 0 or 1, r is 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; 



R3 is selected from C1-4alkyl (optionally substituted by 1 or 2 hydroxy
groups provided  that when there are.2 hydrq-.xy gr ey are not.substituents
on the same carbon), cyanoC1.  pupsjk 4alkyl, and C1.4alkyl [substituted by
I or 2 R~ groups (provided that when there are 2 R'  20 groups they are not
substituents on the sarne carbon)]; [Ra is independently selected from
hydroxy, heterocyclyl, CI.4alkanoyl, CI-4alkoxy, Ci- 4alkaneSUMMYL
CI-431kaneSUIfOnyl, -COCOOR9, (R)(R'~NCO-, -COCH20R", W)(R'O)N-,  -COOR9
and 2,2-dimethyl-1,3-dioxolan-4-yl; [W and R10 are independently selected
from hydrogen, hydroxy, CI-4alkyl (optionally  25 substituted by I or 2
hydroxy groups provided that when there are 2 hydroxy groups they are  not
substituents on the same carbon) and C1-4alkyl substituted by C1.4alkoxy
and wherein R9  and R10 can together with the nitrogen to which they are
attached form 4- to 6-membered ring 1 6 AUG 2006  WO 03/074532
PCT/GB03100877 -38- where the ring is optionally substituted on carbon by 1
or 2 substituents selected from hydroxy  or carboxy; R" is selected from
hydrogen, C1.4alkyl, C1.4alkoxy and hydroxyC1_4aikyl] };  or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 5
with the proviso that the compound of formula (1) is not: ii.
2-chloro-5-[N-(2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-thieno
[2,3- b]pyrrole; or iii.
2-chloro-5-[N-(1-methyl-2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-
thieno[2,3-b]pyrrole. 10 In another aspect of the invention, another
preferred class of compounds is of formula  (1) wherein: is a single bond;
X is C14; 15 R4 and RS are together -C(R7)=C(R6)-S-;  R6 is chloro; R7 is
hydrogen;  A is phenylene;  



nisIor2; 20 RI is independently selected from hydrogen, halo, nitro,
hydroxy, Cv4alkyl, Cl_4alkoxy  and R1 is of the formula A' or A"c  -(CH2)r
0 (OH)"  0 (A') -CH2CH(OH)(CH2)"CO2H (A") wherein xis 0 or 1, r is 0, 1, 2
or 3 and s is 1 or 2; provided that the hydroxy group is not a  25
substituent on the ring carbon adjacent to the ring oxygen; R2 is hydrogen;
R3 is selected from Cl_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), cyanoCi_ 16 AN 2006  WO 03/074532
PCT/GBO3100877 -39- 40CY1, and CI-4alkyl [substituted by I or 2 Rs groups
(provided that when there are 2 R8  groups they are not substituents on the
same carbon)]; f Rs is independently selected from hydroxy, heterocyclyl,
C1.4alkanoyl, CI-4alkoxy,  Cl-4alkanesulfinyl, Cl-4alkylsulfonyl, -COCOOR',
W)(R")NCO-, -COCH20R", ae)(R")N- 5 , -COOR9 and
2,2-dimethyl-1,3-dioxolan-4-yl; LR9 and R10 are independently selected from
hydrogen, hydroxy, CI-4akl (optionally  substituted by I or 2 hydroxy
groups provided that when there are 2 hydroxy groups they are  not
substituents on the same carbon) and CI.4aHVl substituted by C1-4alkoxy and
wherein R9  and R10 can together with the nitrogen to which they are
attached form 4- to 6-membered ling 10 where the ring is optionally
substituted on carbon by 1 or 2 substituents selected from hydroxy  or
carboxy; R" is selected from hydrogen, C14alkyl, CI-4alkoxy and
hydroxyC,-4alkyll 1;  or a pharmaceutically 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-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyll-6H-thieno[2,3
- b]pyrrale; or iii.
2-chloro-5-[N-(I-methyl-2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H- 



thieno[2,3-b]pyrrole. 20 In another aspect of the invention, another
preferred class of compound is of the formula (11  wherein: - is a single
bond;  X is CH; 25 R~ and R' are together -S-COe)=C(FC)-;  R6 is hydrogen
or halo; R7 is hydrogen or halo;  A is phenylene; n is I or2; 30 R' is
independently selected from hydrogen, halo, nitro, hydroxy, CI-4alkyl,
CI-4alkoxy  and R1 is of the formula A' or A!': 16 AUG 2006  WO 03/074532
PCTIGB03/00877 -40- -(CHO, f-s~-os  0 _~(OH)x  0 (A') -CH2CH(0Ii)(CH2).C02H
(A") wherein x is 0 or 1, r is 0, 1, 2 or 3 and a is 1 or 2; provided that
the hydroxy group is not a  substituent on the ring carbon adjacent to the
ring oxygen; IR~ is hydrogen; 5 R3 is selected from CI-4alkyl (optionally
substituted by I or 2 hydroxy groups provided  that when there are 2
hydroxy groups they are not substituents on the same carbon), cyanoC,-
4091, and C1.4alkyl [substituted by I or 2 R8 groups (provided that when
there are 2 R8  groups they are not substituents on the same carbon)]; JR8
is independently selected from hydroxy, heterocyclyl, CI-4alkanoYl,
CI-4alkOXY, 10 C14alkanesulfinyl, CI-4alkylsulfonyl, -COC001e,
(R)(R'O)NCO-, -COCH20R", (R)W~N- -COOR' and 2,2-dimethyl-1,3-dioxo1an-4-yl;
[R9 and R10 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 C1.4alkyl
substituted by C3.4alkoxy and wherein le 15 and R10 can together with the
nitrogen to which they are attached form 4- to 6-membered ring  where the
ring is optionally substituted an carbon by 1 or 2 substituents selected
from hydroxy  or carboxy; R", is selected from hydrogen, CI-4akl,
C1-4alkoxy and hydroxyPI-4alkyll);  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-oxo-1,2,3,4-
tetrahydroquinol-3-yl)carbamoyll-4H-thieno[3,2-blpyrrole.  In another
aspect of the invention, preferred compounds of the invention are any one
of-
2-chloro-N-Cl-(methoxycaibonylraethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-y
l]-6H- 25 thieno[2,3-blpyrrole-5-carboxamide;
N-[I-(carboxymethyl)-2-oxo-1,2,3,4-tetrahydroquinohn-3-yll-2-chloro-6H-thie
no[2,3- b]pyrrole-5-carboxamide;
2-chloro-N-[l-(carbamoylnaethyl)-2-oxo-1,2,3,4-tetrahydroquirLolin-3-yl]-6H
-thieno[2,3- b]pyrrole-5-carboxamide; 16 AU6 2906  WO 031074532
PCT/GB03/00877 -41-
2-chloro-N-fl-(N,N-dimethylearbamoylmethyl)-2-oxo-1,2,3,4-tetrahydroquinoli
n-3-yll-6H- thieno[2,3-blpyrrole-5-carboxamide;
2-chloro-N-[I-(N-methylcarbarnoylnaethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-
3-yl]- 6H- thieno[2,3-blpyriole-5-carboxanlide; 5
2-chloro-N-[l-(N-hydroxycarbainoylmethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-
3-yll- 6H- ddeno[2,3-b]pyirole-5-carboxamide;
2-chloro-N-fl-[iV-(2-hydroxyethyl)carb=oyhnathyll-2-axo-1,2,3,4-tetrahydroq
uinolin-3-yl)- 6H-thieno[2,3-blpyrrole-5-carboxainide;
2-chloro-N-[l-(2-hydroxyethyl)-2-oxo-l,2,3,4-tetrahydroquinolin-3-yl]-6H-th
ieno[2,3- 10 bjpyrrol-5-ylcarboxamide;
2-chloro-N-[l-(2,3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-
6H-thieno[2,3- b]pyrrole-5-carboxamide;
2-chloro-N-[l-[(2,2-dimethyl-1,3-dioxolan4(S)-yl)methyl]-2-oxo-1,2,3,4-tetr
ahydroquinoEn- 3(R,S)-yll-6H-thieno[2,3-blpyrrole-5-carboxamide;  



15
2-chloro-N-[l-(2(S),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R
S)-yll-6H- thieno[2,3-b]pyrrole-5-carboxainide;
2-chloro-N-[I-(2,2-dimethyl-1,3-dioxolan-4(R)-ybnethyl)-2-oxo-1,2,3,4-tetra
hydroquinolin- 3(R,S)-yll- 6H-thieno[2,3-blpyrrole-5-carboxamide
2-chloro-N-[l-(2(R),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinohn-3(R,
S)-yl]-6H- 20 Lliieno[2,3-b]pyrrole-5-carboxamide; 2-chloro-N-(
1-[2-(4-hydroxypippridin-1-yl)-2-oxoethyl]-2-oxo-1,2,3,4-tetrahydroquinohn-
3- C, yl)-6H-thieno[2,3-b]pyrrole-5-carboxai~ide-,
2-chloro-N-fl-(N-(1,3-dihydroxyprop-2-yl)carbamoylmethyll-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yll-6H-thieno[2,3-blpyimle-5-carboxamide;  25
2-chloro-N-[l-[N-(2-methoxyethyl)carbainoyhnethyl]-2-oxo-1,2,3,4-tetrahydro
quinolin-3-yll- 6H-thieno[2,3-blpyrrole-5-carboxatuide;
2-chloro-N-(l-[2-[(3a,6a-
cis)-2,2-dimethyltetrahydro-5H-[1,3]dioxolo(4,5-clpyrrol-5-yl]-2-
oxoethyll-2-oxo-1,2,3,4-tetrahydroquinolhi-3-yl)-
6H-thieno[2,3-blpyrrole-5-carboxamide;
2-chloro-N-(l-{2-((cis)-3,4-dihydroxypyrrolidin-1-yll-2-oxoethyl1-2-oxo-1,2
,3,4 3o tetrahydroquinolin-3-yi)-6H-thieno[2,3-blpyrrole-5-carboxamide;
2-chloro-N-(I-[2-(dimedlylamino)ethyll-2-oxo-1,2,3,4-tetrahydroquinolin-3-y
ll-6H- thieno[2,3-blpyrrole-5-carboxamide; 1 6 AUG 2006  WO 03/074532
PCT/GB03100877 -42- 2chloro-N-{
1-[(2,2-dimethyl-1,3-dioxan-5-yl)methylj-2-oxo-1,2,3,4-tetrahydroquinolin-3
- yl }-6H-thieno [2,3-b] pyrrole-5-carboxamide; 2-chloro-N-1
1-[3-hydroxy-2-(hydroxymethyl)propyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl
}- 6H-thieno[2,3-b]pyr ole-5-carboxamide; 5 2,3-dichloro-N-1
1-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]-2-oxo-1,2,3,4-tetrahydroquinolin-
3-yl}-4H-thieno[3,2-b]pyrrole-5-carboxamide;  2,3-dichloro-N-{
1-[3-hydroxy-2-(hydroxymethyl)propyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-
yl }-4H-thieno[3,2-b]pyrrole-5-carboxamide;
2-chloro-N-(1-{2-[(2,3-dihydroxypropyl)amino]-2-oxoethyl}-2-oxo-1,2,3,4- 10
tetrahydroquinolin-3-yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide; ( j
2-chloro-N-{
1-[2-(methoxy)ethyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl}-6H- thieno[2,3-
b]pyrrole-5-carboxamide; 



2-chloro-N-[1-(cyanomethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-6H-thien
o[2,3-b]pyrrole- 5-carboxamide; 15 2-chloro-N-{
1-[(3-methyl-1,2,4-oxadiazol-5-yl)methyl]-2-oxo-1,2,3,4-tettahydroquinolin-
3- yl}-6H-thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-[2-oxo-1-(1H-tetrazol-5-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-y
l]-6H-thieno[2,3- bjpyrrole-5-carboxamide; 2-chloro
N-(1-{2-[(methylsulphonyl)amino]-2-oxoethyl)-2-oxo-1,2,3,4-tetrahydroquinol
in-3- 20 yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide; N-{
1-[(22)-2-amino-2-(hydroxyimino)ethyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-y
l}-2-chloro- 6H-thieno[2,3-b]pyrro1e-5-carboxamide; 2-chloro-N-{
2-oxo-1-[(5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)methyl]-1,2,3,4-
tetrahydroquinolin-3-yl }-6H-thieno[2,3-b]pyrrole-5-carboxamide; 25
N-{1-[(5-amino-1,3,4-oxadiazol-2-yl)methy11-2-oxo-1,2,3,4-tetrahydroquinoli
n-3-yl}-2- chloro-6H-thieno[2,3-b]pyrrole-5-carboxamide;  2-chloro-N-{
1-[2-(methylthio)ethy11-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl}-6H-thieno[2,
3- b]pyrrole-5-carboxamide; 2-chloro-N-{
1-[2-(methylsulfinyl)ethylj-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl}-6H- 30
thieno[2,3-b]pyrrole-5-carboxamide; 2-chloro-N-{
1-[2-(methylsulfonyl)ethyl}-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-6H-
thieno(2,3-blpyrmle-5-carboxamide; 16 AUG 2006  WO 03/074532 PCTIGB03/00877
-43-,
2,3-dichloro-N-11-(methoxycarbonylmethyl)-2-oxo-1,2,3,4-tetrahydroquinohn-3
-yl1-4H- tbieno[3,2-blpy.rrole-5-carboxaliiide;
N-[I-(carboxymethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-2,3-dichlora-4H
-thieno[3,2- blpyrrole-5-carboxamide; 5
2,3-dichloro-N-[l-(2-hydroxyethyl)-2-oxo-1,2,3,4-tetrahydroquinoM-3-yl]-4H-
thieno[3,2- blpyrrole-5-carboxamide;
2,3-dichloro-N-fl-[(2R)-2,3-dihydroxypropyl]-2-oxo-1,2,3,4-tetrahydroquinol
in-3-yll-4H- t[iieno[3,2-blpyiTole-5-carboxamide; 2-chloro-N-f
1-[3-(dimethylamino)-2-hydroxypropyl]-2-oxo-1,2,3,4-tetrahydroquinoEn-3-ylj
- 10 6H-tineno[2,3-b]pyrrole-5-carboxaniide; 



2-cbloro-N-12-oxo-l-[(2-oxo-1,3-dioxan-5-yl)methyl]-1,2,3,4-tetrahydroquino
lin-3-yll-6H- thieno[2,3-blpyrrole-5-carboxamide;
2-chloro-N-[l-(3-hydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-6H-t
lAeno[2,3- blpyrrole-5-carboxamide; 15
2-chloro-N-{I-[3-(methylamino)-3-oxopropyll-2-oxo-1,2,3,4-tetrahydroquinoli
n-3-yll-6H- thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-[2-oxo-l-(2-oxobutyl)-1,2,3,4-tetrahydroquinolin-3-yll-6H-thieno
[2,3-b]pyrrole-5- carboxan-jide.
2-chloro-N-(I-(2-hydroxybutyl)-2-oxa-1,2,3,4-tetrahydroquinolin-3-yll-6H-th
ieno[2,3- 20 b1pyirole-5-carboxamide;
2,3-dichloro-N-[(6S)-7-oxo-5,6,7,8-tetAydroimidazofl,2-a]pyfinidin-6-yll-4H
-thieno(3,2- b]pyrrole-5-carboxamide;
2,3-dichloro-N-(2oxo-1,2,3,4-tetrahydro-1,5-naphthyridin-3-yl)-4H-thieno(3,
2-blpyrrole-5- carboxamide; 25
2-chloro-N-(2-oxo-1,2,3,4-tetrahydro-1,7-naphdiyridin-3-yl)-6H-thieno[2,3-b
lpyirole-5- carboxamide;
N-(6-fluoro-1,2,3,4-tetrahydroquinoU-3-yl)-6H-thieno[2,3-blpyrrole-5-carbox
amide; and
N-(6-methoxy-1,2,3,4-tetrahydroquinalin-3-yi)-6H-Ceno[2,3-bjpyzole-5-carbox
awlde;  or a pharmaceutically acceptable salt or an in vivo hydrolysable
ester thereof. 30 16 AUG 2006  WO 03/074532 PCTIGB03/00877 44- In another
aspect of the invention, preferred compounds of the invention are any one
of:
2-chIoro-N-[I-(2-hydroxyethyl)-2-oxo-1,2,3,4-tetr,ahydroquinolin-3-yl]-6H-t
hieno[2,3- b]pyrrol-5-ylcarboxamide;
2-chloro-N-[l-(2,3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinoEn-3-yl]-6
H-thieno[2,3- 5 bjpytrole-5-carboxamide;
2-chloro-N-[l-(2(S),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R
,S)-yl]-6H- thieno[2,3-b]pyrrole-5-carboxaniide;
2-chloro-N-[I-(2(R),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R
,S)-yll-6FI- thieno[2,3-blpyrrole-5-carboxamide; 10 2-chloro-N-1
1-[2-(4-hydroxypiperidin-1-yl)-2-oxoethyll-2-oxo-1,2,3,4-tetrahydroquinolin
-3- 



yll-6H-thieno[2,3-b]pyrrole-5-carboxalnide;  2-chloro-N- I I -
[N-(1,3-dihydroxyprop-2-yl)carbamoylmethyll-2-oxo- 1,2,3,4-
tetrahydroquinolin-3-yll-6H-thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-1
1-[N-(2-methoxyethyl)carbanioylmethyl]-2-oxo-1,2,3,4-tet-dhydroquinohn-3-yl
}- 15 6H-thieno[2,3-b]pyrrole-5-carboxamide;
N-{l-[(2Z)-2-amino-2-(hydroxyiu2ino)ethyl]-2-oxo-1,2,3,4-tetrahydroquinolin
-3-yll-2-chloro- 6H-thieno[2,3-b]pyffole-5-carboxamide;
2-chloro-N-(I-{2-[(3a,6a-
cis)-2,2-dimethyltetrahydro-5H-[1,3]dioxolo[4,5-clpyrrol-5-yll-2-
oxoethyll-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-
6H-thieno[2,3-b]pyrrole-5-carboxamide;  20
2-chloro-N-(1-12-[(cis)-3,4-dihydroxypyrrolidin-1-yl]-2-oxoethyl1-2-oxo-1,2
,3,4 tetrahydroquinolin-3-yl)-6H-thieno[2,3-b]pyrrole-5-=boxamide;
2-chloro-N-(l-[3-hydroxy-2-(hydroxymethyl)propyll-2-oxo-1,2,3,4-tetrahydroq
uinohn-3-yll- 6H-thieno[2,3-b]pyrrole-5-carboxamide; 2,3-dichloro-N-1
1-[3-hydroxy-2-(hydroxymethyl)propyll-2-oxo-1,2,3,4-tetrahydroquinolin-3-
25 yl 1-4H-thieno[3,2-b]pyrrole-5-carboxaraide;
2-chloro-N-(1-12-[(2,3-dihydroxypropyl)aminol-2-oxoethyl}-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)-6H-thieno[2,3-blpyrrole-5-carboxamide;
2-chloro-N-f
1-[2-(methylsulfmyl)ethyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-6H-
thieno[2,3-b]pyrrole-5-carboxamide; 30
2-chloro-N-{l-[2-(methylsulfonyl)ethyll-2-axo-1,2,3,4-tetrahydroquinolin-3-
yl}-raH- thieno[2,3-blpyrrole-5-carboxamide; 6 AU6 2006  WO 03/074532
PCUGB03/00877 -45-
2,3-dichloro-N-[l-(2-hydroxyethyl)-2-oxo-1,2,3,4-tetrahydroquiiiohn-3-yl]-4
H-thieno[3,2- b]pyirole-5-carboxamide;
2,3-dichloro-N-fl-[(ZR)-2,3-dihydroxypropyl]-2-oxo-1,2,3,4-tetrahydroquinoh
n-3-yll-4H- thieno[3,2-blpyrrole-5-carboxamide; 5
2-chloro-N-[I-(3-hydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinohn-3-yll-6H-th
ieno[2,3- blpyrrole-5-carboxamide; 2-chloro-N-1
1-[3-(methylamino)-3-oxopropyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-6H-
thieno[2,3-b]pyrrole-5-carboxaxnide; and
2-chloro-N-[l-(2-hydroxybutyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-6H-th
ieno(2,3- 



10 b]pyrrole-5-carboxarnide; or a pharmaceutically acceptable salt or an in
vivo hydrolysable ester thereof. In another aspect of the invention,
preferred compounds of the invention are any one of
2-chloro-N-[l-(2-hydroxyethyl)-2-oxo-1,2,3,4-tetrahydroqui.laohn-3-yi1-6H-t
hieno[2,3- 15 blpyrrol-5-ylcarboxamide;
2-chloro-N-[l-(2(R),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R
A-y11-6H- thieno(2,3-blpyrrole-5-carboxaniide;
2,3-dichloro-N-fl-[3-hydroxy-2-(hydroxymethyl)propyl]-2-oxo-1,2,3,4-tetrahy
droquinolin-3- yll-4H-thieno[3,2-blpyrrole-5-carboxamide; 20 N-1
1-[(2Z)-2-amino-2-(hydroxyiniino)ethylj-2-oxo-1,2,3,4-tetrahydroquinolin-3-
yll-2-chloro- 6H-thipno[2,3-olpyrr~ole-5-carboxamide;
2,3-dichIoro-N-(I-[(2R)-2,3-dihydroxypropyll-2-oxo-1,2,3,4-tetrahydroquinol
in-3-yl}-4H- thieno[3,2-bjpyrrole-5-carboxaniide; and
2-chloro-N-[I-(3-hydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-ylj-6H-t
hieno[2,3- 25 bjpyrrole-5-carboxamide; or a 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 or an in vivo hydrolysable ester
thereof  30 which process (wherein A, R1, R, R, R, R, n and -- are, wiless
otherwise specified, as  defined in formula (1)) comprises of. a) reacting
an acid of the formula (2): 16 AUG 2006  WO 03/074532 PCT/GB03/00877  -46
R4 H  Rs:: 0  (2) or an activated derivative thereof; with an amine of
formula (3):  R2 (RI)  H2N rN R3  5 (3) 



and thereafter if necessary: i) converting a compound of the formula (1)
into another compound of the formula (1);  H) removing any protecting
groups; iii) forming a pharmaceutically acceptable salt or in vivo
hydrolysable ester,  10 Specific reaction conditions for the above reaction
are as follows. Process a) Acids of formula (2) and arnin s of formula (3)
may be coupled  together in the presence of a suitable coupling reagent.
Standard peptide coupling reagents  known in the art can be employed as
suitable coupling reagents, or for example  carbonyldiimidazole,
I-ethyl-3-(3-dimethylaminopropyi)carbodi-imide hydrochloride (EDCI) 15 and
dicyclohexyl-carbo&imide (DCCI), optionally in the presence of a catalyst
such as I- hydroxybenzotnazole, dirfiethylammopyndine or
4-pyrrolidinopyndine, optionally in the  presence of a base for example
triethylamine, di-isopropylethylamirie, pyiidine, or
2,6-di-alkyl-pyridines such as 2,6-lutidine or 2,6-di-tert-butylpyridine.
Suitable solvents  include dimethylacetamide, dichloromethane, benzene,
tetrahydrofaran and 20 dimethylformamide. The coupling reaction may
conveniently be performed at a temperatare in  the range of -40 to 40'C,
Suitable activated acid derivatives include acid halides, for example acid
chlorides,  and active esters, for example pentatluorophonyl esters. The
reaction of these types of  compounds with amines is well known in the art,
for example they may be reacted in the 25 pmence of a base, such as those
described above, and in a suitable solvent, such as those  described above.
The reaction may conveniently be performed at a temperature in the range of
1-6 AUG 20o6  WO 03/074532 PCT/GBO3100877 -47- -40 to 400C. Where R3 of
forraula (1) contains an ester group, the conversion of a compound of the
formula (1) into another compound of the formula (1) may involve hydrolysis
of the ester  group, for example, acid or base hydrolysis, for example
using lithium hydroxide. The 5 reaction of this type is well known in the
art. Substituted amides wherein R~ is CH2C(O)NUO)CR1()) may be prepared
from the  corresponding acids by a coupling reaction using the appropriate
amino in the presence of a  coupling reagent, for example EDCL
Alternatively, the acid may first be converted to a mixed  anhydride, by
reaction with, for example, ethyl chloroformate, which is reacted with an 



10 appropriate amine to produce the substituted amide. Substituted
sulphonamides wherein R~ is  CH2C(O)NHS02R9 may be prepared similarly, for
instance by coupling the compounds  wherein R3 is CH2CO2H with the
appropriate substituted sulphonamide in the presence of a  coupling
reagent, for example EDCI. Compounds of formula (1) wherein R3 is
2-hydroxyethyl may be prepared by 15 reduction of the mixed anhydrides
described above with, for example, lithium borohydride.  Compounds of
formula (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 M-hydroxyethanimidamide, in the
presence of a base such as N- melhybnorpholine. 20 Compounds of formula (1)
wherein R3 is a tetrazol-5-ylmethyl group may be prepared  by reaction of
the corresponding compounds where R3 is a cyanomethyj group With an azide,
for example sodium azide, in the presence of an amine salt, for instance
triethylamine  hydrochloride. Compounds of formula (1) wherein R3 is
2-amino-2-(hydroxyimino)ethyl may  be prepared by reaction of compounds
wherein R3 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 R3 is
2-methylthioethyl with an oxidising agent, for example oxone. Compounds of
formula (1) wherein W is a dihydroxyalkyl group, for example 2,3- 30
dihydroxypropyl or 2-(hydroxyinethyl)-3-hydroxypropyI may be prepared by
acid hydrolysis  of the corresponding compounds of formula (1) wherein R3
is a protected dihydroxyalkyl 16 AUG 2006  WO 031074532 PCUGBO3100877  -48
group for example (2,2-dimethyl-1,3-dioxan-5-yl)methyl,
(2,2-dimethyl-1,3-dioxolan-4- yl)methyl or (2-cxo-l,3-dioxan-5-yI)methyl.
The acids of formula (2), wherein X is CI-L may be prepared according to
Scheme 1:  R4:~CHO i) N3CH2CO.Me, R4 Ome  MeONa[MeOH, Rs R5  ii) xylene, A
H  



(2a) (2b)  UOH MeOH  5 (2) Scheme 1 Compounds of formula (2a) are
commercially available or they are known compounds  or they are prepared by
processes known in the art. The acids of the formula (2), wherein X is N,
can be prepared from a compound of the  10 formula (6): R4 CN)~O  I N  R6 H
(6)  by firstly converting the oxo group to chlorine or bromine with a
halogenating agent such as POC13 or POBrj, in an inert organic solvent such
-as dichloromethanein a teraperaturc range of  15 ambient temperature to
reflux (for example*see NucleicAcid 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. ReterocycL Chem 2000,2M  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,
M& 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 (Cl3CCO)20
and C13CC02H in the presence of  magnesium chloride using C13CC02H as
solvent, to form a compound of the formula (7): 16 AUG 2006  WO 031074532
PCT/GB03/00877 -49- R4 N  ' ~I \>_ CC13  N 



R5 H  M  and then hydrolyising the compound of the formula (7), using, for
example, aqueous sodium hydroxide, at a temperature range of ambient
temperature to reflux (for example see J  5 Heterocycl. Chent.
1980,17(2),381-2). The compound of formula (6) may be prepared from a
compound of formula (12) and  (13) using conditions known for the Curtius
rearrangement (Tetrahedron 1999, 55, 6167): R4 H 0  N 0 R)  R-5 0 H  (12)
(13)  10 The compounds of the formula (10) and (11): R4 0  ',,,,NHP' R4 H
O.H  OH Rs N P  (10) (11)  transform into compounds of the formula (12) an
d (13) respectively. This transformation either occurs spontaneously or may
be induced with acid or base. 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 )-NHP' R4 )~NHP'  R5 R6  (8) (9) 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 TIIF,
at 16 AUG 2096  WO 03/074532 PCVGB03/00877 -50- low temperature, for
example in the range -10C to -78'C and then forming the compound of  the
formula (10) or (11) as appropriate by either 



a) reacting the resulting compound with carbon dioxide; or b) by reacting
with DW in the temperature range of -100C to ambient temperature to  5 form
the corresponding aldehyde and oxidizing the aldehyde to carboxy with
standard  reagents to give the compound of the formula (10) or (11).
Compounds of the formula (8) and (9) may be prepared from a compound of the
formula (14) and (15): 0 R4  4 I __~ OH R5 RS) OH  10 (14) (15)  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 techniques known in the alt. For
example, many compounds of the formula  (14) or (15) may be prepared by
introducing the appropriate R6 and into a compound of the  formula (16) or
(17) as appropriate: CHO  CHO 20 (16) (17)  For example, when R6 and R7 are
both chloro a compound of the formula (16) or (17) may be  chlorinated with
a chlorinating agent such as chloline, in the presence of aluminium
chloride  or iron (M 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 sam way. 16 AUG 2006  WO 03/074532
PCT/GBO3100877 -51- Compounds of forraula (3) may be prepared by reacting
an amine of formula (4)  R2 aA (RI)n H2N 



N  W  0 H (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. 5 Compounds of the formula (4) wherein Ais phettylene
and is a single bond  may be made from
3-amino-3,4-dihydroquinolin-2-(IH)-orie hydrochloride (J. Med. Chem.,  28,
1985, 1511-16). Compounds of the formula (4) wherein A is phenylene and
---- is a  double bond may be prepared by the reductive cyclisation of a
compound of formula (18),  using for example tin (11) chloride in
hydrochloric acid, followed by removal of the Boc 10 protecting group,
using for example trifluoroacetic acid. Compounds of formula (18) may be
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. NO N02 OZ, OMe  R 2PO.Me R P'OMe  NHBoc
aCHO BocNH COOMe (19) - -(20) 15 Compounds of the formula (4) wherein A is
heterocyclylene can be prepared from  cyclisation of suitably
functionalised heterocycles. For example, when A is pyridine, I I  H2N N
H2N 1 1-1  N 11 0 N 0 'T~I'N  (4a) (4b)  compounds of formula (4a) and (4b)
may be prepared from an appropriately substituted nitro 20 methyl pyridine
or amino-pyridine according to the Schemes 2 and 3: 16 AU6 2006  WO
03/074532 PCT/GB03/00877 -52- R1 NO 2 N02 NO  



DMF DiMetylacetal R1 -'N NaIO4 R1 2  N Step I N Step 2 N CHO  N OOMe  No 2
0" ~Ome NHBoc  P-Ome Tetramethylguanidine R1ZzY + N02  ::~~ 'J" ,,, c N CHO
BocNIH COOMe THF Step 3 L11  RI  Step 4 PdG H2 OOMe  BocNH NHBoc  0:[: F11
NaOMe MeOHI 250C N I~N' NH2  H Step 5 NaH  Step Fi2 X  DMF  H N N BocNH N
HCI Dloxan 2  R 1 Step 7 10~ 0 N, 11 R1  R2 R2 (1)  Scheme 2 Steps 1 and 2
may be carried out by the process described in Tetrahedron 1998, 54(23), 63
11  6318. 5 Step 3 may be carried out by the method described in Synthesis
1992 (5) '487 Assymetric hydrogenation reactions of olefins as shown in
Step 4 are well known (see for  example, TACS 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 BDCI 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[5.4.0]undec-7-ene  (DBM. 16 AUG 2006  WO 03/074532
PCT/GB03/00877 -53- In Step 6 X is a leaving group, for example CI, Br, I,
OMesyl. In Step 7 alternative solvents  such as dichloromethane or other
acids such as trifluoroacetic acid can be used. R Pivaloyl chloride DCM I
E13N L~-N-~~NH N NH 2 Step 1 651~  CHO R C, Y, ~B, Lithium  DMF  N NH Step
2 0  3M HCI  Step 3 IWC I Whs. COOMe  N NF12 0" OMe NHBoc  -%- P-Ome
Tetramethylguanidine R1-C Y + NHZ  k,~,~CHO BocNH III coome TFIF Step 4 N
RI  PdC H2 OOMe  BocNH NHBoc  RI NaOMe MeOH 250C NF12  N N 



0 H N  -NaH Ri  DMF BocNH HCI Dioxan H N R 2 nj )-R'  OrX, N, N~'- 0 N, N
R2 R2 (1)  Scheme 3 5 Steps 1, 2,3 and 4 are described in JOC 1983,48,
3401-3408. 1,6 AUG 2006  WO 03/074532 PCT/GB03/00877 -54- The processes
described above and shown in Schemes 2 and 3 may also be applied to  other
isomeric pyridines or six membered heterocycles containing more than one
nitrogen. Compounds of the formula (4) wherein A is heteroarylene and there
is a bridgehead  nitrogen, for example a compound of formula (4c), R 2  H2N
N  0 ) N 5 H  (4c)  may be prepared by cyclisation of a compound of the
formula (21): 0 NHP  R' N H2W"z:z:N  (21)  10 wherem P is an amino
protecting group such as tdphenybnethyl. This transformation 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 hydrogenation using a catalyst such as Pd/C at ambient temperature. NHP
R 2 N N  02 N (22)  Compounds of the formula (22) may be prepared from
compounds of the formula (23)  and (24): AUG 2006  WO 03/074532
PCTIGB03/00877 -55- 0 NHP  O~ -2~ 02N  R2 OH (23) (24)  using conditions
known for the Nfitsunobu reaction (Bull. Chem. Soc. Jpn., 1967, 4~O 2380).
Compounds of the formula (23) and (24) are commercially available. 5
Compounds of formula (2b) may also be prepared as illustrated in Scheme 4:
C02R'  R 4 NHP' R 4 NHP' PI 4 N R 4 P.  Rs~lr R5~~CHO W CHO (8) (25) (26)
(2b)  Scheme 4 The conversion of compounds of formula (8) into compounds of
formula (25) may be carried  out by directed ortho Ethiation reactions (I.
Org. Chem, 2001, volume 66, 3662-3670), for  10 example with n-butyl
lithium and (CHO)N(alkyl)2. The protecting group P' in compounds of formula
(8) must be suitable directing group for this reaction and may be for
example - C02tBu. Reaction of compounds of formula (25) with LCI-12CO2R
where. L is a leaving  group, and replacement of the protecting group F
with an alternative P" (for example - COalkyl) according to standard
processes, gives a compound of formula (26). This may be 



15 cyclised using abase, for example potassium carbonate or sodium
metboxide. Compounds of the formula (4) wherein A is heteroarylene and
there is a bridgehead  heteroatom, for example, compounds of the formula
(4d) may be made by analogous  chemistry to that shown for making compounds
of the formula (4c). 0  P12 (R I  N -N  H N 0 R3  (41)  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 1, 6 AUG 2006  WO 03/074532
PCUGB03/00877 -56- immediately following the processes mentioned above, and
as such are included in the process  aspect of the invention. Such
reactions may convert one compound of the formula (1) into  another
compound of the formula (1). Such reactions and modifications include, for
example,  introduction of a substituent by means of an aromatic
substitution reaction, reduction of 5 substiments, 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 example, an acyl halide  and Lewis
acid (such as aluminium. ttichloride) under Priedel Crafts conditions; the
10 introduction of an alkyl group using an alkyl halide and Lewis acid
(such as aluminium  tricbloride) under Friedel Crafts conditions; and the
introduction of a halogen group.  Particular examples of modifications
include the reduction of a nitro group to an ami n group  by for example,
catalytic hydrogenation with a nickel catalyst or treatment with iron in
the  presence of hydrochloric acid with heating; oxidation of alkylthio, to
alkylsulphinyj or 15 alkylaulphonyl. It will also be appreciated that in
some of the reactions mentioned herein it may be  necessary/desirable to
protect any sensitive groups in the compounds. The instances where  



protection is necessary or desirable and suitable methods for protection
are known to those  skilled in the art, Conventional protecting groups may
be used in accordance with standard 20 practice (for illustration see T.W.
Green, Protective Groups in Organic Synthesis~ John Wiley  and Sons, 1991).
Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned
herein. A suitable protecting group for an amino or alkylamino group is,
for example, an acyl  group, for example an alkanoyl group such as acetyl,
an alkoxycarbonyl group, for example a  25 methoxycarbonyl, ethoxycarbonyl
or t-butoxycarbonyl group, an arylmethoxycarbonyl group, for example
benzyloxycarbonyl, or an arcyl 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  aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali 30 metal hydroxide, for
example lithium or sodium hydroxide, Alternatively an acyl group such  as a
t-butoxycarbonyl group may be removed, for example, by treatment with a
suitable acid  as hydrochloric, sulphuric or phosphoric acid or
trifluoroacetic acid and an 16 AUG 2006  WO 03/074532 PCT/GB03/00877 -57-
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed,
for example,  by hydrogenation over a catalyst such as
palladiuro-on-carbon, or by treatment with a Lewis  acid for example boron
tris(trifluoroacetate). A suitable alternative protecting group for a
primary amino group is, for example, a phthaloyl group which may be removed
by treatment 5 with an alkylamin , for example dimethylarninopropylamine,
or with hydrazine. A suitable protecting group for a hydroxy group is, for
example, an acyl group, for  example an alkanoyl group such as acetyl, an
aroyl group, for example benzoyl, or an  ary1methyl group, for example
benzyl. The deprotection conditions for the above protecting  groups will
necessarily vary with the choice of protecting group. Thus, for example, an
acyl 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 lithium or sodium hydroxide.  Alternatively an
ary1methyl group such as a bp-nzy] 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 sodium hydroxide, or for example a t-butyl group which
may be remov4  for example, by treatment with an acid, for example an
organic acid such as trifluoroacetic  acid, or for example a benzyl group
which may be removed, for example, by hydrogenation  over a catalyst such
as paUadium-on-carbon. 20 The protecting groups may be removed at any
convenient stage in the synthesis using  conventional techniques well known
in the chemical art. Certain intermediates in the preparation of a compound
of the formula (1) are novel  and form another aspect of the invention. As
stated hereinbefore the compounds defmed in the present invention possesses
25 glycogen phosphorylase inhibitory activity. This property maybe
assessed, for example, using  the procedure set out below. Amy The activity
of the compounds is determined by measuring the inhibitory effect of the
30 compounds in the direction of glycogen synthesis, the conversion of
glucose-l-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 1000. The change in optical 15 AU6 2006  WO 031074532
PCTIGBO3100877 -58- density due to inorganic phosphate formation was
measured at 620nM in a Labsystems iEMS  Reader MF by the general method of
(Nordlie R.C and Arion WJ, Methods of Enzymology,  1966, 619-625). The
reaction is in SOmM HEPES (N-(2-Hydroxyethyl)piperazine-N~-(2-
effianesulfanic acid);4-(2-Hydroxyethyl)piperazine-l-ethanesulfonic acid),
2.5mM MgC12, 5 2.25mM ethylene glycol-bis(b-aminoethyl ether)
NNN,N~-tetraacetic acid, 100mM KCI,  2mM D-(+)-glucose pH7.2, containing
0.5mM dithiothreitol, the assay buffer solution, with  0. Img type III
glycogen, 0.15ug glycogen phosphorylase a (GPa) from rabbit muscle and
0.5mM glucose-i-phosphate. GPa is pre-incubated in the assay buffer
solution with the type  III glycogen at 2.5 mg ml-1 for 30 minutes. 40pl of
the enzyme solution is added to 25pl assay 10 buffer solution and the
reaction started with the addition of 25pl 2mM glucose-l-phosphate.
Compounds to be tested are prepared in 10pl 10% DMSO in assay buffer
solution, with final  concentration of 1% DMSO in the assay. The
non-inhibited activity of GPa is measured in the  presence of IOpI 10% DMSO
in assay buffer solution and maximum inhibition measured in  the presence
of 30pM CP320626 (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al 



15 (1998) PNAS 95, 1776-81). The reaction is stopped after 30min with the
addition of 50PI  acidic ammonium molybdate solution, 12ug mr' in 3,48%
H2S04 With 1% Sodium lauryl  sulphate and 10ug m1-1 ascorbic acid. After 30
minutes at room temperature the absorbency at  620mn is measured. The assay
is performed at a test concentration of inhibitor of IOPM or IOOPM. 20
Compounds demonstrating significant inhibition at one or both of these
concentrations may be  further evaluated using a range of test
concentrations of inhibitor to determine an ICso, a  concentration
predicted to inhibit the enzyme reaction by 50%. Activity is calculated as
follows: 9o' inhibition = (1 - (compound OD620 - fully inhibited OD620)/
(non-inhibited rate OD620 - 25 fully inhibited OD620)) * 100. OD620 =
optical density at 62OnM. Typical IC50 values for compounds of the
invention when tested in the above assay are  in the range 100)AM to 1nM.
7he activity of the compounds is alternatively determined by measuring the
inhibitory  30 effect of the compounds on glycogen degradation, the
production of glucose-l-phosphate, ftm  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, J F
I 1-6 AU6 2006  WO 031074532 PCTIGB03/00877 -59-1  (1977) Clinical
Chemistry 23, 1171 - 1717). The reactions were, in 384well nricroplate
format  in a volume of 50RI. The change in fluorescence due to the
conversion of the co-factor NAD  to NADH is measured at 340nM excitation,
465nm emission in a Tecan Ultra Multifunctional  Microplate Reader. The
reaction is in 50mM BEPES, 3.5mM KH2PO4,2.5mM MgClz, 5 2.5mM ethylene
glycol-bis(b-aminoethyl ether) NNN,N~-tetraacetjc acid, 100mm KCI, 8mm
D-(+)-glucose pH7.2, containing 0.5mM dithiotbreitol, the assay buffer
solution. Human  recombinant liver glycogen phosphorylase a (hrl GPa) Mum
is pre-incubated in assay buffer  solution with 6.25mM NAD, 1.25mg type III
glycogen at 1.25 mg MI-I the reagent buffer, for  30 minutes. The coupling
enzymes, phosphoglucomutase and glucose-6-phosphate 10 dehydrogenase
(Sigma) are prepared in reagent buffer, final concentration 0.25Units per
well.  20pl of the hrl GPa solution is added to lOpI compound solution and
the reaction started with  



the addition of 20ul coupling enzyme solution. Compounds to be tested are
prepared in 10pl  5% DMSO in assay buffer solution, with final
concentration of 1% DMSO in the assay. The  non-inhibited activity of GPa
is measured in the presence of lOpI 5% DMSO in assay buffer 15 solution and
maximum inhibition measured in the presence of 5mgs ml" N-ethylmaleimide.
After 6 hours at 300C Relative Fluoresence Units T-FUs) are measured at
34OnM excitation,  465nmemission. The assay is performed at a test
concentration of inhibitor of 10pM or 100pM.  Compounds demonstrating
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 ICso, a concentration predicted to inhibit the- enzyme
reaction by 50%.  Activity is calculated as follows: 01o inhibition = (I -
(compound RFUs - fully inhibited RFU&)/ (non-inhibited rate RFUS - fully
inhibited RFUs)) * 100. 25 Typical IC50 values for compounds of the
invention when tested in the above assay are  in the range 100pM to InM.
For example, Example 14 gave an IC50 value of 2.7liM. The inhibitory
activity of compounds was further tested in rat primary hepatocytes.  Rat
hepatocytes were isolated by the collagenase perfusion technique, general
method of  Seglen (P.O. Seglen, Methods Cell Biology (1976) 13 29-83).
Cells were cultured on Nunclon 30 six well culture 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 ((l00units/100ug)/mI) for 4 to 6 hours. The
hepatocytes were then  I 16 AUG 2006  WO 03/074532 PCT/GB03/00877 -60-
cultured in the DNM solution without foetal calf serum and with lOnM
insulin and lOnM  dexamethasone. Experiments were initiated after 18-20
hours culture by washing the cells and  adding Krebs-Henseleit bicarbonate
buffer containing 2.5mM CaC12 and 1% gelatin. The test  compound was added
and 5 minutes later the cells were challenged with 25rim glucagon. The, 5
Krebs-Henseleit solution was removed after 60 min incubation at 37'C ,
95%02/5%CO2 and  the glucose concentration of the Krebs-Henseleit solution
measured. According to a further aspect of the invention there is provided
a pharmaceutical  composition which comprises a compound of the formula
(1), or a pharmaceutically  



acceptable salt or in vivo hydrolysable ester thereof, as defined
hereinbefore in association 10 with a pharmaceutically-acceptable Muent or
carrier. Ihe compositions of the invention may be in a form suitable for
oral use (for example  as tablets, lozenges, hard or soft capsules, aqueous
or oily suspensions, emulsions, dispersible  powders or granules, syrups or
elixirs), for topical use (for example as creams, ointments,  gels, or
aqueous or oily solutions or suspensions), for administration by inhalation
(for 15 example as a firiely divided powder or a liquid aerosol), for
administration by insufflation (for  example as a freely divided powder) or
for parenteral administration (for example as a sterile  aqueous or oily
solution for intravenous, subcutaneous, intramuscular or intramuscular
dosing  or as a suppository for rectal dosing). The compositions of the
invention may be obtained by conventional procedures  20 using conventional
pharmaceutical excipients, well known in the art. Thus, compositions
intended for oral use may contain, for example, one or more colouring,
sweetening, flavouring  and/or preservative agents. Suitable
pharmaceutically acceptable excipients for a tablet formulation include,
for  example, inert diluents such as lactose, sodium carbonate, calcium
phosphate or calcium 25 carbonate, granulating and disintegrating agents
such as corn starch or algenic: acid; binding  agents such as starch;
lubricating agents such as magnesium stearate, stearic acid or talc;
preservative agents such as ethyl or propyl L)-hydroxybenzoate, and
anti-oxidants, such as  ascorbic acid. Tablet formulations may be uncoated
or coated either to modify their  disintegration and the subsequent
absorption of the active ingredient 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. 16 AUG
2006  WO 031074532 PCT/GB03/00877 -61- Compositions for oral use may be in
the form of hard gelatin capsules in which the  active ingredient is mixed
with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active
ingredient is mixed with  water or an oil such as peanut oil, liquid
paraffin, or olive oil. 5 Aqueous suspensions generally contain the active
ingredient in finely powdered form  together with one or more suspending
agents, such as sodium carboxymethyleellulose,  methylcellulose,
hydroxypropylinethyleellulose, sodium alginate, polyvinyl-pyrrolidone, gum



tragacanth and gum acacia; dispersing or wetting agents such as lecithin or
condensation  products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or 10 condensation products of ethylene oxide
with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide
with partial esters  derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or  condensation products of ethylene
oxide with long chain aliphatic alcohols, for example.
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide
with partial esters 15 derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or  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-hydroxybetizoate, anti- oxidants (such as ascorbic acid), colouring
agents, flavouring agents, and/or sweetening 20 agents (such as sucrose,
saccharine or aspartame). Oily suspensions raay be, formulated by
suspending the active ingredient in a vegetable  oil (such as arachis oil,
olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid
paraffin). The oily suspensions may also contain a thickening agent such as
beeswax, hard  paraffin or cetyl alcohol. Sweetening agents such as those
set out above, and flavouring 25 agents may be added to provide a palatable
oral 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 dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting 30 agents and suspending agents are exemplified by
those already mentioned above. Additional  emcipients such as sweetening,
flavouring and colouring agents, may also be present. 16 AUG 2006  WO
03/074532 PCT/GB03/00877 -62- The pharmaceutical Compositions Of the
invention may also be in the form of  oil-in-water emulsions. The oily
phase may be a vegetable oil, such as olive oil or arachis oil,  or a
mineral oil, such as for example liquid paraffin or a mixture of any of
these. Suitable  emulsifying agents may be, for example,
naturally-occurring gums such as gum acacia or gum 5 tragacanth,
naturally-occurring phosphatides such as soya bean, lecithin, an esters or
partial  esters derived from fatty acids and hexitol anhydrides (for
example sorbitan monooleate) and  



condensation products of the said partial esters with ethylene oxide such
as polyoxyethylene  sorbitan monooleate. The emulsions may also contain
sweetening, flavouring and preservative agents. 10 Syrups and elixirs may
be formulated with sweetening agents such as glycerol,  propylene glycol,
sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent. The pharmaceutical
compositions may also be in the form of a sterile injectable  aqueous or
oily suspension, which may be formulated according to known procedures
using  15 one or more of the appropriate dispersing or wetting agents and
suspending agents, which have been mentioned above. A sterile injectable
preparation may also be a sterile injectable  solution or suspension in a
non-toxic parenterally-acceptable diluent or solvent, for example a
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
divided solid or liquid droplets. Conventional aerosol propellants such as
volatile  fluorinated hydrocarbons or hydrocarbons 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; Chairman of Editorial  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
example, a formulation intended for oral 30 administration to humans will
generally contain, for example, from 0.5 mg to 2 g of active  agent
compounded with an appropriate and convenient amount of excipients which
may vary  from about 5 to about 98 percent by weight of the total
composition. Dosage unit forms will 16 AUG 2006  WO 031074532
PCTIGB03/00877 -63- generally contain about 1 rag to about 500 mg of an
active ingredient. For further information  on Routes of Administration and
Dosage Regimes the reader is referred to Chapter 25.3 in  Volume 5 of
Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990. 



5 The compound of formula (1) will normally be administered to a
warm-blooded  animal at a unit dose within the range 5-5000 mg per square
meter body area of the animal,  i.e. approximately 0.1-100 mg1kg, and this
normally provides a therapeutically-effective dose.  A unit dose form such
as a tablet or capsule will usually contain, for example 1-250 rag of
active ingredient. Preferably a daily dose in the range of 1-50 mg1kgis
employed. However 10 the daily dose will necessarily be varied depending
upon the host treated, the particular route  of administration, and the
severity of the illness being treated. Accordingly the optimum  dosage may
be determined by the practitioner who is treating any particular patient.
The inhibition of glycogen phosphorylase activity described herein may be
applied as a  sole therapy or may involve, in addition to the subject of
the present invention, one or more  15 other substances and/or treatments.
Such conjoint treatment may be achieved by way of the simultaneous,
sequential or separate administration of the individual components of the
treatment. Simultaneous treatment may be in a single tablet or in separate
tablets. For  example in the treatment of diabetes mellitus chemotherapy
may include the following main  categories of treatment: 20 1) Insulin and
insulin analogues; 2) Insulin secret gues includin sulphonylureas (for
example glibenclaraide, glipizide)  ago 9 and prandial glucose regulators
(for example repaglinide, nateglinide); 3) Insulin sensitising agents
including PPARg agonists (for example pioglitazone and  rosiglitazone); 25
4) Agents that suppress hepatic glucose output (for example metformin). 5)
Agents designed to reduce the absorption of glucose from the intestine (for
example  acarbose); 6) Agents designed to treat the complications of
prolonged hyperglycaeraia,  7) Anti-obesity agents (for example sibutramine
and orlistat); 30 8) Anti- dyslipidaemia agents such as, 11MG-CoA reductase
inhibitors (statins, eg  pravastatin); PPARa agonists (fibrates, eg
gernfibrozil); bile acid sequestrants  (cholestyramine); cholesterol
absorption inhibitors (plant stanols, synthetic 5 AUG 2006  WO 03/074532
PCT/GB03/00877 -64- inhibitors); bile acid absorption inhibitors (IBATi)
and nicotinic acid and analogues  



(niacin and slow release formulations); 9) Antihypertensive agents such as,
A blockers (eg atenolol, inderal); ACE inhibitors (eg  lisinopril); Calcium
antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg  5
candesartan), a antagonists and diuretic agents (eg. furosemide,
benzthiazide); 10) Haemostasis modulators such as, antithronabotics,
activators of fibrinolysis and  antiplatelet agents; thrombin antagonists;
factor Xa inhibitors; factor VI[a inhibitors);  antiplatelet agents (eg.
aspirin, dopidogrel); anticoagulants (heparin and Low  molecular weight
analogues, hirudin) and warfarin; and 10 11) Anti-inflammatory agents, such
as non-steroidal anti-inflammatory drugs (eg. aspirin)  and steroidal
anti-inflammatory, agents (eg. cortisone). According to a further aspect of
the present invention there is provided a compound of  the formula (1), or
a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof,
as  15 defined hereinbefore, for use in a method of treatment of a
warm-blooded animal such as man  by therapy. According to an additional
aspect of the invention there is provided a compound of the  formula (1),
or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof, as  defined hereinbefore, for use as a medicament. 20 According to
an additional aspect of the invention there is provided a compound of the
formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable
ester thereof, as  defined hereinbefore, for use as a medicament in the
treatment of type 2 diabetes, insulin  resistance, syndrome X,
hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity  in a
warm-blooded animal such as man. According to this another aspect of the
invention there is provided the use of a  compound of the formula (1), or a
pharmaceutically acceptable salt or in vivo hydrolysable  ester thereof, as
defined hereinbefore in the manufacture of a medicament for use in the
treatment of type 2 diabetes, insulin resistance, syndrome X,
hyperinsulinaemia,  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 vivo hydrolysable 16 AUG 2006  WO
03/074532 PCT/GB03/00877 -65- eater thereof, as defined hereinbefore in
the, manufacture of a medicament for use in the  



treatment of type 2 diabetes in a warm-blooded animal such as man.
According to a further feature of this aspect of the invention there is
provided a  method of producing a glycogen phosphorylase inhibitory effect
in a warm-blooded animal,  5 such as man, in need of such treatment which
comprises administering to said animal an effective amount of a compound of
formula (1). According to this further feature of this aspect of the
invention there is provided a  method of treating type 2 diabetes, insulin
resistance, syndrome X, hyperinsulinaenlia,  hyperglucagonaemia, cardiac
ischremia or obesity in a warm-blooded animal, such as man, in 10 need of
such treatment which comprises administering to said animal an effective
amount of a  compound of formula (1). According to this further feature of
this aspect of the invention there is provided a  method of treating type 2
diabetes in a warm-blooded animal, such as man, in need of such  treatment
which comprises administering to said animal an effective amount of a
compound  15 of formula (1). As stated above the size of the dose required
for the therapeutic or prophylactic  treatment of a particular
cell-proliferation disease will necessarily be varied depending on the
host treated, the route of administration and the severity of the illness
being treated. A unit  dose in the range, for example, 1-100 mg/kg,
preferably 1-50 mglkg is envisaged. 20 In addition to their use in
therapeutic medicine, the compounds of formula (1) and  their
pharmaceutically acceptable salts are also useful as pharmacological tools
in the  development and standardisation of in vitro and in vivo test
systems for the evaluation of the  effects of inhibitors of cell cycle
activity in laboratory animals such as cats, dogs, rabbits,  monkeys, rats
and mice, as part of the search for new therapeutic agents. 25 In the above
other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the
compounds of the  invention described herein also apply. Each Example is
independently provided as a further aspect of the invention. 16 AUG 2006
WO 03/074532 PCUGB03/00877 -66- Examples The invention will now be
illustrated by the following non-limiting examples in  which, unless stated
otherwise: 



5 (i) temperatures are given in degrees Celsius (*C); operations were
carried out at room or  ambient temperature, that is, at a temperature in
the range of 18-25*C and under an  atmosphere of an inert gas such as
argon; (ii) organic solutions were dried over anhydrous magnesium sulphate;
evaporation of solvent  was carried out using a rotary evaporator under
reduced pressure (600-4000 Pascals; 4.5-30  10 mmHg) with a bath
temperature of up to 60'C; (iii) chromatography means flash chromatography
on silica gel; thin layer chromatography  (MC) was carried out on silica
gel plates; where a Bond Elut column is referred to, this  means a column
containing 10 g or 20 g or 50 g of silica of 40 micron particle size, the
silica  being contained in a 60 ml disposable syringe and supported by a
porous disc, obtained from 15 Varian, Harbor City, California, USA under
the name "Mega Bond Elut Sr'; "Mega Bond  Eluf'is a trademark-, where a
Biotage cartridge is referred to this means a cartridge containing
RP-S]I~m silica, 6014 particle size 32-63mK 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 am 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; preparations wexre~repeated if more material
was required-, (vi) where given, NMR data is in the form of delta values
for major diagnostic protons, given  in parts per miHion (ppm) relative to
tetramethylsilarle (IMS) as an internal standard, 25 determined at 300
NffIz using perdeuterio dimethyl sulphoxide (DMSO-86) as solvent Unless
otherwise indicated, other solvents (where indicated in the text) include
deutemted chloroform  CDC13; (vii) chemical symbols have their usual
meanings; SI units and symbols are used; (viii) reduced pressures are given
as absolute pressures in Pascals (Pa); elevated pressures are  30 given as
gauge pressures in bars; (ix) solvent ratios are given in volume : volume
(vJv) terms; 6 AUG 2006  WO 031074532 PCT/GB03/00877 -67- (x) mass spectra
(MS) were run with an electron energy of 70 electron volts in the chemical
ionisation (CI) mode using a direct exposure probe; where indicated
ionisation was effected  by electron impact MI), fast atom bombardment
(FAB) or electrospray (ESP); values for m/z  



are given; generally, only ions which indicate the parent mass are reported
and unless 5 otherwise stated the value quoted is (M-IV;  (xi) The
following abbreviations are used: SM starting material;  EtOAc ethyl
acetate;  MeOH methanol; 10 EtOH ethanol;  DCM dichloromethane;  HOBT
1-hydroxybenzotriazole;  DIPEA di-isopropylethylamine; EDCI
I-ethyl-3-(3-dimethylaminopropyl)carbodi-iraide  15 hydrochloride; Et2O
diethyl ether;  TBF tetrahydrofuran;  DNIF N, N-ditnethy1formamide; HATU
0-(7-Azabenzotriazol-1-yl)-NNYY- 90 tetramethyluroniumhexafluorophosphate
DMAP 4-dimethylaminopyndme TBAII 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. 16 AUG 2006  WO 03/074532
PCT/GB03/00877 -68- Example 1:
2-Chloro-N-fl-(methoxvcarbonvlmethYI)-2-oxo-1,2.3A-
tetrahvdroguinolin-3-711-6H-thienof2,3-blpvrrole-5-carboxamide Cj.~ N- S N
N  H 0 0 0 Ome  5-Carboxy-2-chloro-6H-thieno[2,3-b]py.trole (Method 9; 5.07
g, 25.2 inmol), HOBT  5 (3.40 g, 25.2 mmol), anhydrous DNT (100 mL) and
finally EDCI (4.82 g, 25.2 mmol) were 



added to methyl 3-amino-2-oxo-3,4-dihydroquinolin-1(2H)-yl)acetate (Method
1; 5,89 g, 25.2  minol) and the reaction was stirred for 18 h. The reaction
was then diluted with water (200  mL) and stirred vigorously for 30 min.
The resultant precipitate was filtered and washed with  water (50 mL),
EtOAc (2 x 20 mL) and &20 (2 x 10 mL). The collected solid was further 10
dried under high vacuum for 6 h to furnish the title compound (8.00 g, 76%)
as a pale yellow  solid. '11 NMR 3.15 (in, 2H), 3.64 (s, 311), 4.74 (in,
311), 7.18 (in, 6M, 8.58 (d, 1M, 11.91 (s, 11f);  MS m/z Mff'418,4-20. 15
Example 2:
N-fl-(Carboxymethyl)-2-oxo-1,2,3,4-tetrahydroguinolin-3-yll-2-cbloro-
6H-thienoF2,3-blpvrrole-5-carboxamide -,( I \~~  C, S N 0  H 0 0 OH LiOH
(1.41 g, 33.6 mmol) in H20 (16.5 mL) was added to a stirdng solution of 2-
chloro-N-[l-(methoxycarbonybuethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-y11-
6H-thieno[2,3- 20 blpyrrole-5-carboxan2ide (Example 1; 7.00 g, 16.8 mmol)
in TBF (88 mL) and the reaction was stirred for 2 h. The reaction was
quenched by addition of 1M aqueous HCI (200 mL) and  EtOAc (400 mL) and the
organic layer was dried (MgS04), filtered and evaporated. The  resultant
white foam was triturated with hot R20 (100 nil.) cooled, filtered and
dried to afford  the title compound (6.00 g, 89%) as a white solid. 16 AUG
2006  WO 031074532 PCTIGB03/00877 -69- 'H NMR 3.14 (m, 2M, 4.52 (d, 111),
4.75 (m, 2M, 7.03 (m, 3M, 7.18 (s, 1M, 7.27 (m, 21-1),  7.57 (d, M), 11.90
(a, 11-1), 12.89 (br. s, IH); MS miz Nffl+ 404,406. Example 3:
2-Chloro-N-fl-(carbaniovlmethyl)-2-oxo-1,2,3,4-tetrahvdroquinolin-3-vil- 5
6H-thienoF2,3-hlpvrrole-5-carboxamide H  c) 0~ NH2 Triethylamine (38 pL,
0.27 mmol) then ethyl chloroformate (26.1 IAL, 0.27 mmol)  were added to
N-[I-(carboxymethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-2-chloro-6H- 



thieno[2,3-blpyrrole-5-carboxamide (Example 2; 100 mg, 0.25 mmol) in
anhydrous TEF (2 10 mL) at 0 OC followed by stirring for 1 h. Concentrated
aqueous NH3 (I mL) was added and the  reaction was stirred for a further 1
h. Water (20 mL) and EtOAc (40 mL) were added and the  organic layer was
separated, washed with IM HCI (20 mL) and the organic layer was dried
(MgSO4), filtered and evaporated. The residue was purified by column
chromatography  (MeOH:DCM 1: 19) to afford the title compound (56 mg, 56%)
as a white solid. 15 'H NMR 3.15 (m, 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,
IH), 8.51 (d, IM, 11.91 (8, 111); MS M/z NUE1, 403, 405.  Examples 4-7 The
following examples were synthesised by an analogous method to Example 3:
20 Example 4: 2-Chloro-N-fl-(NN-dimethvlcarbamoylmtlbzl)-2-oxo-1,2,3,4-
tetrahvdrociulnoUn.3-Til-6H-thienoFZ,3-blp-yrrole-5-carboxaniide  Fxample5:
2-Chloro-N-fl-(N-methylcarbainoylmethyl)-2-oxo-1,2,3,4-
tetrahydrooutnolin-3-Y11- 6H-thienof2,3-bliiyrrole-5-carboxaniide 25
Example 6, 2-Chloro-N-rl-(N-hydroxycarbamo_vlmethyl)-?~oxo-1,2,3,4w
tetrahydronuinolin-3-vil- 6H-thienor2,3-bloyrrole-5-carboxamide 16 AUG 2006
WO 031074532 PCT/GB03/00877 -70- Example 7.
2-Chloro-N-fl-fN-(2-hydroxyethyl)carbamovlmethyll-2-oxo-1,2,3,4-
tetrahydroquinolin-3:111-6H-thienor2,3-bloyrrgle-5-carboxamide -j H  Cl s 0
0 0 R Example WW '11 NMR miz  mw  4 W 2.84 (s, 3B), 3.03 (dd, 111), 3.10
(s, 3H), 3.19 431, (app. t, IH), 4.58 (d, 111), 4.74 (m, 1H), 4.93 (d, 433
1R), 6.87 (d, 111), 7.03 (t, 1H), 7.09 (s, 1M, 7.18 (s, 111), 7.25 (m, 2M,
8.56 (d, IH), 11.95 (s, IR). 5 2.60 (s, 311),3.05 (dd, 11-1), 3.16 (app. t,
1M, 4.37 417,  



(d, 11-1), 4.68 (d, IM, 4.87 (m, 1H), 6.88 (d, 111), 419  H 7.04 (t, 1H),
7.10 (s, 1H), 7.18 (s, 1R), 7.27 (m,  2H), 8.00 (m, 111), 8.52 (d, 1M,
11.91 (s, 111).  I 6 HO, N' 3.02 (dd, IH), 3.17 (app. t, Ili), 4.30 (d,
1H), 4.61 419,  1 (d, IM, 4.84 (m, 1H), 6.92 (d, 111), 7.05 (t, IR), 421  H
7.09 (s, IR), 7.17 (s, IH), 7.27 (m, 2H), 8.52 (d,  1R), 8.90 (s, 111),
10.72 (s, 11-1), 11.92 (s, III). 7 3.04 (m, IM, 3.10 (nft, 3M, 3.39 (Di,
2H), 4.32 (d, 447,  Y~ IH), 4.73 (m, 31-1), 6.89 (d, 1R), 7.03 (t, 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). I  5 16 AUG 2906  WO 031074532 PCUGB03/00877
-71- Example 8:
2-Chloro-N-rl-(2-hydroxvethyl)-2-oxo-1,2,3,4-tetrahvdroguinolin-3-yll-
6H-thieno[2.3-blpvrrol-5-vlcarboxamide H  Ci, _~ I \ N  S 0 0 OH
Triethylamire, (0.76 mT, 5.47 mmol) then ethyl chloroformate (0.52 mL, 5.47
mmol)  5 were added to
N-[I-(carboxymethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-2-chloxo-6H
thieno[2,3-b]pyrrole-5-carboxamide (Example 2; 2.0 g, 4.97 mmol) in
anhydrous TIW (40  mL) at 0 'C followed by stirring for I h. LiB114 (2.0 M
in TfT, 3.1 mL, 6.21 mmol) was  added slowly and the mixture stirred for a
further 30 min. The reaction was carefully  quenched with IM HC1 (200 mL)
and EtOAc (400 mL) and the organic layer was further 



10 washed with sat. aqueous NaHC03 (100 mL), brine (100 mL), dried (MgSO4),
filtered and  evaporated. The residue was triturated with refluxing Et2O
(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 NINM 3.04 (m, 211), 3.59
(m, 211), 3.91 (m, 1H), 4.01 (m, 111), 4.72 (m, 11-1), 4.83 (m, li-I),
7.18 (m, 6M, 8.48 (d, IM, 11.90 (s, 1H); NIS mlz MW 390,392, 15 Example 9:
2-Chloro-N-rl-(2,3-dihydroxTprov-vl)-2-oxo-1,2,3,4-tetrahvdroquinolin-3
ylj-6H-thienoL2,3-bli)vrrole-g-carboxamide ~\ h  I- C1 S 0 0 OH  \-~OH  6M
Aqueous Ha (1.47 mL) was added to JV-{I-(2,2-dimethyl-1,3-dioxolau-4 20
ylmethyl)-2-oxo-1,2,3,4-tetrahydroquhiolin-3-yll-2-chloro-6H-thieno(2,3-blp
yrrole-5- carboxamide, (Method 3; 340 mg, 7.45 mmol) in TFW (14 mL) and the
reaction was stirred  for 4 h. The reaction was quenched by addition of
triethylamine (1.5 mL) then diluted with  water (30 mL) and EtOAc (40 mL).
The organic layer was separated, dried (MgSO4), filtered 16 AUG 2006  WO
03/074532 PCUGB03/00877 -72- and evaporated. The residue was triturated
with hot Bt2O (10 mL) and after cooling was  filtered and dried to afford
the title compound (260 mg, 83%) as white solid. '11 NMR 3.07 (m, 311),
3.81 (m, 211), 4.01 (m, 21-1), 4.71 (m, 3H), 7.16 (m, 6M, 8.45 (app. d,
IH), 11.91 (s, 1M; MS m/z MW 420, 422. 5 Example 10:
2-Chloro-N-fl-f(2,2-dimethyl-1,3-dioxolan-4(S)-vl)methyll-2-oxo-l,2,3,4-
tetrahvdrociuinolin-3(R,S)-vll-6H~thienof2,3-blt)llrole-5-carboxamide  H
C1 ~I\N N  0 0 0  



The title. compound was prepared as described for Method 2 using [(4R)-2,2-
10 dimethyl-1,3-dioxolan-4-yl]methyI methanesulfonate (J. Med. Chem.,
26,1983 950-57), followed by the coupling procedure of Method 3. 'H NMR
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 (br. a, 111); MS m/z Nwe482,484.  15 Examvle 11:
2-Chloro-N-fl-(2(S),3-dihvdroxvprgpvl)-2-exo-1.2,3,4-tetrghydroguinolin-
3(R,S)!Ell--6H-thienof2,3-blpvrrole-5-carboxaniide  H  C1 NJ 0  H 0  HO HO
The title compound was prepared (as a mixture of diastereoisomers) by acid
hydrolysis  20 as described for Example 9 starting with
2-chloro-N-[l-(2,2-dimethyl-1,3-dioxolan-4(S)
yhxlethyl)-2-oxo-1,2,3,4-tetrahydroquinohn-3(RA-yl]-6H-thieno(2,3-b]pyrrole
-5- carboxan-ride (Example 10). 16 AUG 2006  WO 03/074532 PCT/GB03100877
-73- 'H NMR 3.07 (m, 3M, 3.81 (m, 2H), 4.01 (m, 2H), 4.71 (m, 3H), 7.16 (m,
6H), 8.45 (app. d,  IM, 11.91 (s, 111); MS m/z M11'420, 422. , Purification
of the product by BPLC afforded the two individual diastereoisomers
2-chloro-N-[I-(2(S),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3(R
)-yl]-6H- 5 thieno[2,3-b]pyrrole-5-carboxamide, and
2-chloro-N-[I-(2(S),3-dihydroxypropyl)-2-oxo-1,2,3,4-tetahydroquinolin-3(S)
-yl]-6H- thieno[2,3-bjpyrrole-5-carboxarriide as white solids
(stereochemistry not assigned): First eluting: J), 3.25 (m, 2M 3.72 (m,
IH), 3.88 (dd, 111), 4.03 (dd, 1 4.58 (t I  10 111 NMR 3. 10 (m, 21 R) 4.69
(q, IM, 4.78 (d, Ili), 7.04 (m, 2H), 7.16 (s, 111), 7.28 (m, 3M, 8.47 (d,
IB), 11-93  



IW; NIS m/z 420 Secondeluting:  '11 NMR 2.98 (dd, 1H), 3.12 (t, 111), 3.38
(t, 2M, 3.80 (m, 2M, 3.99 (q, 111), 4.63 (t, IH), 15 4.72 (m, IH), 4.87 (d,
111), 7.03 (t, 1H), 7.10 (s, 11-1), 7.17 (a, 1M, 7.26 (m, 2M, 7.36 (d, 1R),
8.50 (d, 1M, 11.95 (s, IM; MS m/z 420 Example 12:
2-Chloro-N-fl-(2,2-dimethyl-1,3-dioxolan.4(R)--Ylmethyl)-2-oxo-1,2,3,4-
tetrahvdroau1noI[n-3(R,S)-Tl1- 6H-thienof2,3-bli)vrrole-5-carboxarnide H
C1 N - PN~l  N H 0 0  20 The title compound was prepared as described for
Method 2 using [(4S)-2,2-dimethyl- 1,3-dioxolan-4-yllmethyl
methanesulfonate (J. Org. Chem, 64, 1999 6782-6790), followed by  the
coupling procedure of Method 3. 'H NUR 1.32 (s, 1.5M 1.33 (s, 1.5M, 1.37
(s, 1.5H), 1.42 (s, 1.511),2.88 (m, IR), 3.63 (m,  25 1R), 3.78 (app. t,
1R), 3.90 (dd, 0.5M 4.04 (dd, 0.511), 4.14 (m, 1H), 4.33 (m, 211),4.69 (m,
IR), 6.82 (m, 2H), 7.10 (m, IH), 7.27 (m, 4M, 10.94 (br. s, IH); MS m/z MNe
482,484. 1,6 AUG 2006  WO 03/074532 PCUGB03/00877 -74- Example 13:
2-Chloro-N-fl-(2(R),3-dihydroxyl3ropy-l)-2-oxo-1,2,3,4-tetrahydronuinolin-
3(R,S)-vll-6H-thieno[2,3-blpyrrole-5-carboxamide H  N- S N H 0 0  H W'  HO
The title compound was prepared by acid hydrolysis as described for Example
9  5 starting with
2-chloro-N-[l-(2,2-dimethyl-1,3-dioxolan-4(R)-ylmethyl)-2-axo-1,2,3,4- 



tetrahydroquinolin-3(R,S)-yll-6H-thieno[2,3-blpyrrole-5-carboxaniide
(Example 12). 'H NMR 3.07 (m, 311),3.81 (m, 211),4.01 (m, 2M, 4.71 (m,
311),7.16 (m, 6H), 8.45 (app. d,  1H), 11.91 (a, 111); NIS m/z NIIr 420,
422. Purification of the product by BPLC afforded the two individual
diastereoisomers 10
2-eldoro-N-{(3R)-I-[(2R)-2,3-dihydroxypropyl]-2-oxo-1,2,3,4-tetrahydroquino
hn-3-yll-6H- thieno[2,3-blpyrrole-5-carboxaniide, and
2-chlaro-N-{(3R)-l-[(2S)-2,3-dihydroxypropyl]-2-oxo-1,2,3,4-tetrahydroquino
lin-3-yl}-6H- thieno[2,3-b]py.rrole-5-carboxamide, as white solids
(stereochemistry not assigned).  15 First eluting: 'H NMR 3. 10 (m, 211),
3.25 (m, 2H), 3.72 (m, 1H), 3.88 (dd, 11-1), 4.03 (dd, IM, 4.58 (t, 1M
4.69 (q, 1% 4.78 (d, 111), 7.04 (m, 2H), 7.16 (s, IM, 7.28 (m, 3M, 8.47 (d,
1M, 11.93 (3,  111); MS m/z 420 Second eluting: 20 1H NMR 2.98 (dd, 111),
3.12 (t, 111), 3.38 (t, 2M, 3.80 (m, 2H), 3.99 (q, 11-1), 4.63 (t, 111),
4.72 (m, IM, 4.87 (d, IM, 7.03 (t, 11-1), 7.10 (a, 11-1), 117 (a, 111),
7.26 (m, 2M, 7.36 (d, 1II),  8.50 (d, 1M, 11.95 (s, 111); NIS m/z 420,422
25 16 AUG 2006  WO 03/074532 PCTIGB03/00877 -75- Example 14:
2-Chloro-N-fl-r2-(4-hydroxv-pii)erldin-l-vl)-2-oxoethvll-2-oxo-1,2,3,4-
tetrahvdrogninolin-3-YII-6ff-thienor2,3-blpvrrole-5-carboxamide H 'Ch  N j,
C1 N 0  H 0 OH  4-Dimethylaminopyridine (5 mg, 0.038mmol) and
4-hydroxypiperidine (42 mg, 0.41 5 mmol) were added to a suspension of
N-[l-(carboxymethyl)-2-oxo-1,2,3,4-tetrahydraquinolin- 



3-yll-2-chloro-6H-thieno[2,3-b]pyrrole-5-carboxamide (Example 2; 150 mg,
0.38 mmol) and  EDCl (79 mg, 0.41 mmol) in TBF (0.5 rnL) under an inert
atmosphere. DW (0.5 mL) was  added and the mixture stirred at ambient
temperature for 18 h. After pouring into water (10  mL) the resultant solid
was filtered off and washed with IM HCI aq. and water. 10 Chromatography on
silica gel (eluent gradient of CH202 to MeOH:CH2CI2 (1:9)) afforded the
title compound (109 ing, 59%) as an off white solid. 'H NNM (40OM&)
1.20-1.52 (m, 2M, 1.65-1.90 (in, 2H), 3.05 (m 2M, 3.27(m, 2M, 3,80  (in,
311), 4.64 (dd, 111), 4.75 (m, 2B), 4.96 (dd, IM, 6.89 (d, M), 7.04 (t,
111), 7.11 (s, IR),  7.19 (s, IH), 7.28 (t, IM, 8.54 (d, 11-1), 11.93 (s,
IH); MS m/z NEE487,489 15 Examples 15-17 The following examples were
synthesised by an analogous method to Example 14:  Example 15 :
2-Cbloro-N-f 1-[N-(1,3-dih-vdroxvprop-2-yl)carbamovlmethyll-2-oxo-
1,2,3,4-tetrah-.Ydroquinolin-3n,vil-6H-tMenor2,3-blpyrrole-5-r.arboxamide
20 Examiilel6:
2-Chloro-N-fl-fN-(2-Methoxvetby-l)carbamoylmethyll-2-oxo-1,2,3,4-
tetrahydroguinolin-3-vll-6H-thienof2,3-blpyrrole-5-carboxamide  Example 17:
2-ChIoro-N-(1-f2-f(3a,6a- cis)-2,2-dimethyltetrakydro-5H-[1,3]dioxolo[4,5m
cloyrrol-S-YII-2-oxoethyll-2-oxo-1,2,3,4-tetrahvdroguinolin-3-yl)-
6H-thlenoF2,3- bjj)Vrrole--;-earboxamide 6 AUG 200i  WO 03/074532
PCUGB03/00877 -76- C) s N H 0 0 0: NRIR2  Example ww '11 NMR (400M&) M/z SM
(amine)  is HN 'CW 3.05 (dd, IR), 3.18 (dd, 1M, 3.42 477, commercial  (m,
411), 3.73 (m, IM, 4.40 (d, 479 OH 111), 4.63 (m, 2H), 4.77 (m, 2H),  6.93
(d, IH), 7.05 (t, IM, 7.11 (a,  1M, 7.19 (s, 111), 7.28 (t, 11-1),  7.88
(cl, 111), 8.55 (d, 111), 11.94 (S' IH). I 



16 HNN_,-~ 0 3.05 (dd, 1M, 3.25 (m,911),4.33 461, commercial  (d, IM, 4.73
(d, IM, 4.85 (m, 463 111), 6.90 (d, 1W, 7.06 (t, IM, 7. 11 (s, 111), 7.19
(s, 111), 7.29 (t,  111), 8.20 (t, 111), 8.54 (d, Ili),  11.94 (s, ffl~. 17
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, IM, 3.88 468 (dd, 1M, 4.59
(dd, IR), 4.84 (m,  4M, 6.89 (t, 1M, 7.05 (t, Ili), 7. 11 (s, 111), 7.19
(s, 111), 7.24 (t,  IM, 7,30 (d, IM, 8.56 (d, 111),  11.94 (s, 111). 5 16
AU6 2006  WO 03/074532 PCT/GB03/00877 -77- ExamWeIS:
2-Chloro-N-(1-12-f(cis)-3.4-dihydroxvpvrro-Udin-l-vil-2-oxoethyll-2-oxo-
1,2,3,4-tetrahvdroguinolin-3-vl)-6ff-thienor2,3-blpyrrole-5-carboxaudde  0
S ~N H 0 0 0 N OH  OH IM HC1 aq. (046 mL, OA6 mmol) was added to
2-chloro-N-(l-{2-[(3a,6a-cis)-2,2- 5
dimethyltetrahydro-5H-[1,3]dioxolo[4,5-elpyrrol-5-yll-2-oxoethyll-2-oxo-1,2
,3,4- tetrahydroquinolin-3-yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide
(Example 17; 200 mg, 0.39  mmol) in ROH (6 mL) and heated to 70 OC for 3
hrs. 2M HO (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 C112,02 to THF) and washing the 



10 resultant solid with R20 then hexane afforded the title compound (170
mg, 92%) as an off  white solid. 'H NMR (40ONffh) 3.05 (dd, 1H), 3.21 (m,
211), 3.42 (m, 211), 3.77 (dd, 1M, 4.03 (m, III),  4.14 (m, 111), 4.51 (dd,
IH), 4.77 (m 2M, 4.92 (d, IM, 5.02 (d, IH), 6.93 (d, IM, 7.05 (t,  1M, 7.11
(s, 111), 7.19 (s, 1M, 7.28 (in, 211), 8.55 (d, IR), 11.94 (s, IM; MS m/z
Nfll~ 489,  15 491. Example 19: There is no Example number 19.  20 25 16
AUG 2006  WO 031074532 PCT/G]303/00877 -78- Example 20:
2-Chloro-N-fl-r2-(dimethVIamino)ethyll-2-oxo-1,2,3,4-tetrahvdroquinolin-
3!-YII-6H-thienof2,3-bliiyrrole-5-carboxamide  cl~ H  N N N~  H .)~ ~I 0
X~r- N  1-Hydroxybenzotriazole (U9 g, 0.51 mmol) was added to a solution of
3-amina-1-12 5 (dimethylamino)ethyll-3,4-dihydroquinoliri-2(IR)-one (Method
10, 100 mg, 0.427 mmol) in  DW (3 mL) followed by
2-chloro-6H-thieno(2,3-bjpyrrole-5-carboxylic acid (Method 9,86  mg, 0.42
mmol) and EDCI (0.98 g, 0.51 mmol). The reaction was diluted with EtOAc (40
mL) and sat. aqueous NaHC03 (20 mL) and the separated organic layer was
dried (MgSO4),  filtered and evaporated to dryness. Purification by column
chromatography (kAeOH-.DCM 1:9) 10 afforded the title compound (70 ing,
56%) as a yellow solid. 'H NMR 2.70 (s, 61-1),3.20 (m, 4H), 4.22 (in, 2R),
4.73 (in, 1R), 7.20 (m, 6H), 8.57 (d, 111),  12.94 (s, IH); MS m/z 417,419
Example2l:
2-Chloro-N-fl-F(2,2-dimethYA-1.3-dioxan-5-TI)methyll-2-oxo-1.2,3,4  15
tetrahvdroquinolin-3-vll-6H-thieno[2,3-blpvrrolo7!5-carboxaniide N  H 0 



N  ,0?  The procedure of Method 3 was followed, using
3-amino-l-[(2,2-dimethyl-1,3
dioxan-5-yl)methyll-3,4-dihydroquinolin-2(lM-one (Method 11) and
2-chloro-6ff- thieno[2,3-blpyrrole-5-carboxylic acid (Method 9), to give
the title compound (83%) as a  20 white solid. ax 16AUG2006  WO 03/074532
PCTIGBO3100877 -79- 1HNMR (CDC13) 1.43 (s, 3ID,1.47 (s, 31V, 2.18 (m, 1H),
2.88 (m, lTi), 3.69 (m, 3R), 3.98  (m, 3H), 4.32 (dd, 1H), 4.70 (m, 1H),
6.85 (m, 2H), 7.10 (in, 1H), 7.28 (m, 4H), 10.50 (br,  111); MS m/z 496,
498. 5 Example 22:
2-Chloro-N-{1-f3-hydroxv-2-(hvdroxvmethyl)urouyll-2-oxo-1,2,3.4-
tetrahvdropuinolin-3-vll-6H-thienof2,3-blpvrrole-5-carboxamide  CI N N  H O
O N  HO~  HO Acid catalysed 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 1H NMR 1.90 (m, 1H), 3.06 (m, 411), 3.38 (m,
11-1), 3.46 (m, 1H), 3.83 (dd, 111), 4.04 (m, 1H),  4.38 (t, 1H), 4.48 (t,
1M, 4.68 (m, 1H), 7.07 (m, 2H), 7.17 (s, 111), 7.28 (m, 311), 8.48 (d,
111),  11.92 (s, 1Ii); MS m/z 516, 518. Example 23:
2,3-Dichloro-N-fl-f(2,2-dimethyl-1,3-dioxan-5-yl)methyll-2-oxo-1,2,3,4- 15
tetrahvdronuinolin-3-vll-4H-thienof3,2-blpvrrole-5-carboxamide CI \ ' i H
N  CI H I \I O OINS  O Y  



~O The procedure of Method 3 was followed using
3-amino-l-[(2,2-methyl-1,3-dioxan-
5-yl)methyl]-3,4-dihydroquinolin-2(1H)-one (Method 11) and
2,3-dichloro-411-thieno[3,2- b]pyrrole-5-carboxylic acid (Method 8) to give
the title compound (85%) as a white solid. 16 AUG 2006  WO 03/074532
PCUGBO3100877 -80- 'H NNM 1.39 (9, 3H), 1.47 (s, 3H), 2.00 (m, IM, 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, 8.57 (d, IM, 12.52  (a, 111); MS m/z
(M-1V 506, 508. 5 Example 24:
2,3-Dichloro-N-fl-f3-hydroxy-2-(hydroxyrnethvl)t)roi)Y]1-2-oxo-1,2,3,4-
te-trabvdrocininoUn-3-yll-4ff-thienor3,2-blpvrrole-g-carboxmWde  C1-- Cjj]~
N  H H 0 r.X)  0 N HO HO  Acid catalysed hydrolysis of the acetonide of
Example 23 in exactly the same manner  as for the synthesis of Example 9
formed the title compound (91 %) as a white solid. 10 '11 NMR 1.90 (m, IH),
3.10 (m, 2M, 3.29 (s, 111), 3.37 (m, 2H), 3.51 (ra, IH), 3.86 (dd, IM,
4.08 (m, IR), 4.38 (t, IM, 4.51 (t, 111), 4.72 (m, 111), 7.04 (t, IM, 7.20
(s, 111), 7.29 (in, 3R),  8.58 (d, 111), 12.49 (s, 1M; MS m/z 468 Example
25-
2-Chloro-N-(I-f2-[(2,~-dihvdroxyDrovyl)amhiol-2-oxoethyll-2-oxo-1,2,3,4- 15
tetrahvdrociulnolin-3-,vl)-6H-thienofZ,3-bli)vrrole-5-carboxaiWde H  N D
~Cl \~ ~- - P C1 N N\  H 0 0 0 N, -*~~OH  H OH 



In an similar manner to Example 31 using
2-chloro-6H-thieno[2,3-blpyrrole-5- carboxylic acid (Method 9) as the
carboxylic acid and 3-arainopropane-1,2-diol as the  20 the title compound
(47%) was prepared as a solid. 16 AU6 2006  WO 03/074532 PCT/GB03/00877
'HNMR: 3.03 (m, 211),3.16 (d, IM, 3.24 (t, 1B), 3.29 (m, 211),3.52 (m,
111), 4.37 (dd, IM,  4.47 (t, 11-1), 4.74 (ni, 2R), 4.82 (ni, 111), 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, III); m/z 477,479 5 Example26:
2-Chloro-N-fl-[2-(metho-xy)ethyll-2-oxo-1,2,3,4-tetrahvdroquinolin-3-vll"
6H-thienorZ,3-bli)vrrole-5-carboxamide C1 H  N  -r / --r I " SZN')  H 0 N
0~1  EDCI (225 mg, 1.17 mmol) was added to a suspension of
5-barboxy-2-chloro-6H- thieno[2,3-bjpyirole (Method 9,234mg, 1.06 mmol) and
3-amino-l-(2-niethoxyethyl)-3,4 10 dihydroquinolin-2(IR)-one (Method 12;
215 mg, 1.06 mmol) in DCM (20 mL) and the  reaction stirred for 18 hours.
The reaction was evaporated and the residue was partitioned  between
DCM:MeOH (9:1) (100 mL) and water (25 niL). The organic layer was then
separated, dried (MgSO4), filtered and evaporated. The residue was purified
by column  chromatography (DCM to DCM-MeOH (9:1)) to afford the title
compound (180 mg, 42%) as  15 a yellow solicL 'H NMR (CDC13) 2.89 (app. t,
111), 3.36 (s, 3W, 3.66 (m, 3H), 4. 10 (dt, 111), 4.28 (dt, 1m,  6.83 (d,
11-1), 7. 11 (dd, 1H), 7.28 (m, SR), 10.78 (br. s, IH); MS m/z (M+Na)+ 426,
428.  Example 27-
2-Chloro-IV-fl-(cvanom~t-hyl)-2-oxo-1.2,3,4-tetrahydroquinolin-3-y11-611-
20 thienor2,3-blpvrrole-5-carboxamide N  N  S N H 0 



0 N EDC1 (1.09 g, 5.65 mmol) was added to a suspension of
5-Carboxy-2-chloro-W- thieno[2,3-blpyxrole (Method 9,1.04 g, 5.13 mmol) and
(3-ainino-2-oxo-3,4- dihydroquinoa-1(2R)-yl)acetonitrfle (Method 13; 1.29
g, 5.13 mmol) in DCM (30 mL) and 6 AU6 2006  WO 03/074532 PCT/GB03100877
-82- the reaction stirred for 18 hours. The reaction was evaporated and the
residue was partitioned  between DCM:MeOH (9: 1) (100 mL) and aqueous K2C03
(25 mL)- The organic layer was  then separated, dried (MgSO4), filtered and
evaporated. The residue was purified by column  chromatography (DCM to
DCM:MeOH (9: 1)) to give a brown solid. The solid was triturated 5 with
refluxing R20 (25 mL) and the solid filtered, washed with Et2O (25 n2L)
then hexane (25  mL) to afford the title compound (414 mg, 21 %) as a pale
brown solid. 'H NMR 3.08 (dd, 1H), 3.23 (app. t, 1H), 4.81 (in, 11f), 5.12
(s, 2M, 7. 10 (a, In), 7.15 (t,  111), 721 (s, 1H), 7.28 (d, IR), 7.39 (m,
2M, 8.66 (d, 111), 11.99 (br. s, 1M; MS m/z (M-1W  383,385 10 Examyle28:
2-Chloro-N-fl-r(3-methyl-1,2A.oxadiazol-S~vl)mc"-2-oxo-l~W.4-
tetrahvdroguinoRn-3-vll-6H-thienor43-blpyrTole-5-carboxamide  S N H 0 O-N
N-Methylmorpholine (118 pL 1.07 mmol) then ethyl chloroformate (103 pl,
1.07 15 mmol) were added to
N-[l-(carboxyimthyl)-2-oxo-1,2,3,4-t~-trahydroquinolin-3-yll-2-chloro-
6H-thieno[2,3-blpyrrole-5-carboxamide (Example 2; 431 rag, 1.07 mmol) in
anhydrous TBF  (10 mL) at 0 -C. After 20 minutes AP-hydroxyethanimidamide,
(119 ing, 1.61 minol) 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 H20 (25  mL). The aqueous was extracted with DCM (3 x 50 mL) and the
combined organics dried  (MgSO4), filtered and evaporated. The residue was
purified by column chromatography  (DCM to DCM:MeOH (9: 1)) to give a
yellow solid which was dissolved in MeOH.DCM  (1:4) (100 mL) and shaken
with macroporous silicate -carbonate scavenger resin (300 ing). 



25 Filtration then evaporation gave the title compound (291 mg, 61%) as an
off-white solid.  1H NMR 2.35 (s, 311), 3.14 (dd, IR), 3.30 (app. t, 111),
4.86 (n], IR), 5.43 (d, 1R), 5.56 (d,  113), 7,19 (n), 41-1), 7.36 (in,
211), 8.67 (d, IM, 11.98 (br. s, 111); MS m/z (M+Na)t 442, 444 16 AUG 2006
WO 03/074532 PCT/GB03/00877 -83- Exanuile 29:
2-Chlorc~N-r2-oxo-l-(IH-tetrazol-5-ylmethyl)-1,2.3,4-Wkabyftauinolin-
3-vil-6H-thienof2.3-bloymole-5-carboxazWde N:~K  N~ H 0 0 N  Y~N I N  N, //
H N Sodimn azide (178 mg, 2.73 mmol) and triethylamine hydrochloride (356
mg, 2.59  5 rumol) were added to
2-chloro-N-fl-(cyanomethyl)-2-oxo-1,2,3,4-tetrahydwqiiinolin-3-yll-
6H-thieno[2,3-blpyrrole~5-carboxamide (Example 27; 300 mg, 0.78 mmol) in
I-mcthyl-2- pyrrolidinone (7 mL) and then heated at 150 'C for 3 hours. On
cooling the mixture was  diluted with EtOAc (100 mL) and washed with H20
(50 mL). The aqueous layer was  acidified with citric acid and extracted
with MeOH.-DCM (1: 19) and the~combined organics 10 dried (MgS04), filtered
and evaporated. The residue was purified by applying the material to  a 10
g Isolute N112 column in MeOH:DCM (1:9) (10 mL) and eluting with MeOH-DCM
(1:9)  (6 x lOmL). The column was eluted with MeOIL 2M HCI in Et2O-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 '11 NMR 3.09 (dd,
111), 3.26 (app. t, 111), 4.90 (in, 1R), 5.31 (d, 1R), 5.59 (d, 111), 7.09
(m,  311), 7.19 (s, 1R), 7.31 (m, 2H), 8.59 (d, IM, 11.95 (br. s, 11-1); MS
m/z 450,452  Example 30: 2-Chloro-N-(142-[(methylsult)bonvl)aminol-2-oxo~th
-Zoxo-la,3,4w
tetrahvdroguhiolin-3-vl)-611-thienoF2,3-blymole-5-carboxamide N:z  S ~N 0 



0 N li S %  20 0 0 Methanesulphonamide (90 ing, 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-tetrahydroquinolin-3-ylj-2-chloro-6H-thienoL2,3-b]pyrrole-5-c
arboxamide 16- AUG 2006  WO 03/074532 PCT/GB03/00877 -84- (F,xample 2; 315
rag, 0.78 mmol) in DCM (50 mL) and stirred for 2 days. The reaction was
diluted with MeOH:DCM (1: 19) (50 mL) and washed with 1M HCI(aq). (50 mL),
the organic  layer was separated, dried (MgSO4), filtered and evaporated.
The residue was purified by  applying the material to a 10 g IsDlute N112
column in MeOILDCM (1:9) (lOmL) and eluted 5 with MPORDCM (1:9) (6 x lOmL)
then MeOH- 2M HM in Et2O:DCM (5:4:45) (6 x 10 mL)  and the relevant
fractions evaporated to give a pink gum which was triturated with refluxing
R20 (25 mL) and after cooling the title product (206 mg, 55%) was collected
by BItration as  pale pink powder. '11 NMR 3.06 (dd, 11-1), 3.22 (in, M),
4.45-4.87 (m, 613), 7.00 (d, 111), 7.09 (m, 2M, 7.19 (s,  10 IR), 7.30
(m,211), 8,59 (d, 11D, 11.95 (br. s, IR), 12.17 (hr. 8, 111); MS mIz
(M+Na)+ 503,  505. Exarrmle3l:
N-fl-f(2Z)-2-Amino-2-(hydrgxybxdno)e~t-hyll-2-oxo-1,2,3,4-
tetmhvdroguinolin-3-vil-2-chloro-6H-thieno[2,3-blpvrrolL~5-carboxamide  C1
H -1 N  S~ C/N~\ H 0 0 N NH2  Y, 15 N, OH Hydroxylainine hydrochloride (181
rag, 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-Ll-(cyanomethyl)-2-oxo-1,2,3,4~~trahydroquinolin-3-yll-6H-thieno[2
,3-blpyrrole-5- 



carboxamide (Example 27; 500 mg, 1.30 mmol) in TBF (7 mL) then stirred for
18 hours. 20 The mixture was diluted with EtOAc (100 mL) and washed with
brine (25 mL), dried  (Na2SO4), filtered and evaporated to afford the title
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, 7.17 (s, 111), 7.18 (d, 11-1), 7.25-7.33 (in, 2H), &56 (d,
IH), 9.17 (hr. s, 111),  25 11-95 (hr. s, 111), 12.05 (hr. s, 1H); MS m/z
418,420. 6 AUG 20H  WO 031074532 PCTIGB03/00877 -85- Example 32:
2-Chloro-N-f2-oxo-l-r(5-oxo-4.5-dihvdro-1.2,4-oxadiazol-3-vl)methyIA-
1,2.3,4-tetrahTdroguinoM-3-vll-6H-thienoF2.3-blpwrole-5-carboxamide  N H 0
1>--O  N-0 N-[l-((2Z)-2-Amino-2-f
f(ethoxycarbonyl)oxylk3ino}ethyl)-2-oxo-1,2,3,4 5
tetrahydroquirlohn-3-yll-2-chloro-6H-thieno[2,3-bjpyzrole-5-carboxamide
(Methad 14) was  dissolved in 1,4-Dioxane and the solvent distilled off
with the oil bath temperutur-e 1400C.  This was repeated 4 times. The
residual solid was triturated. with refluxing R20 (10 mL) and  after
cooling filt=A washed with R20 (10 mL) and hexane, (10 rnL) to give the
title product  (184 mg, 87% (2 steps)) as a pale brown solid. 10 'H NMR
3.04 (dd, IH), 3.22 (app. t, 111), 4.82 (m, IM, 4.93 (d, IM, 5.18 (d, IH),
7.06-7.20  (m, 4M, 7.26-7.35 (m, 2M, 8.54 (d, 1M, 11.92 (br. a, IM, 12.54
(br. s, M; MS mIz (M-M- 44Z 444 Example 33:
N-11-r(S-"o-l~3.4-oxadiazol-2-vl)metkyll-2-oxo-1,2,3,4- 15
tetrahvdroguinolin-3~yll-2-chloro-6H-thienofZ,3-blDvrrole-5-carboxanlide
N\~ H N  0 0 N 0  /)-NH2  



N-N 1,4-Dioxane (5 mL),
2-chloro-N-fl-(2-hydra7iTio-2-oxoethyl)-2-oxo-1,2,3,4-
tetrahydroquinohn-3-yll-6H-thieno[2,3-blpy=IL-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 NaZC03 M mg, 0.72 mmol) in H20 (1.7 mL) and
stirred for 18 hours. The  mixture was diluted with EtDAc (50 mL) and TBF
(20 tnL) and washed with H20 (25 mL).  Ibe organic was dried (Na2SO4),
filtered and evaporated. The residue was purified by reverse  phase column
chromatography to give a brown solid. This was triturated with refluxing
Et2O 16 AUG 2006  WO 03/074532 PCT/GB03100877 -86- (25 mL), filtered,
washed with Et2O (25 mL) then hexane (25 mL) to afford the title  compound
(63 mg, 20%) as a brown powder. 'H NMR 2.94 (app. t, IM, 3.31 (dd, 1M, 4.81
(in, IM, 5.03 (d, IM, 5.39 (d, 111), 6.99 (in,  311), 7.25 (m, 2R), 7.34
(d, 11-1), 7.66 (d, IM 11.37 (br. s, III); MS m1z (M-1W 441, 443. 5 Example
34: 2-Chloro-N-fl-r2-(methylthio)ethyll-2-oxo-1,2,3A-tetrahvdrocluinolin-3-
vll-6H-thienor2,3-blpvrrole-5-carboxamide  N 0  EDCl (915 mg, 4.77 mmol)
was added to a suspension of 5-Carboxy-2-cbloro-6H- 10 thieno[2,3-blpyrrole
(801 mg, 3.97 mmol), 3-amilic~l-[2-(methylthio)ot6l]-3,4
dihydroquinalin-2(lH)-one (Method 16; 1.40g, 3.97 mmol) and
1-hydroxybenzottiazole (537  mg, 3.97 mmol) in DCM (60 m.L) and the
reaction stirred for 18 hours, The reaction was  evaporated and the residue
was partitioned between DCM (100 mL) and water (25 mL). The  organic layer
was then separated, dried (MgSO4), filtered and evaporated. The residue was
15 purified by column chromatography (DCM to DCM-.EtOAc (9: 1)) to afford
the, title  compound (660 mg, 40%) as a white solid. 'H NNM 2.13 (s, 3R),
2.69 (t, 21-1), 3.02 (dd, 111), 3.13 (app. t, 1M, 4.13 (t, 2M, 4.70 (in,
IM, 7.06 (d, 1M, 7.11 (s, IM, 7.19 (s, IM, 7.22 (d, 1M, 7.27-7.36 (m, 2M,
8.51 (d, III),  11.92 (br. s, 1M; MS m/z (M-M'418,420 20  25 



AUG 2006  WO 03/074532 PCT/GB03/00877 -87- Example 35:
2-Moro-N-fl-r2-(methylsulfinvl)ethyll-2-oxo-1,2,3,4-tetrahvdroiiuinofln-
3-yll-6H- thienor2,3-blpyrrole-5-carboxaniide and ExamWe 36:
2-Chloro-N-fl-r2-(methylsuIfonvl)tthyll-2-oxo-1,2,3,4-tetrahvdroouiiiolin-
3-vll-6H-thienof2.3-blpvrrole-5-carboxamide  Cl- ~y H N~\N  S 0 N  H 0
O=Sl~  5 0  Oxone (701 mg, 1.14 mmol) in H20 (12 mL) was added to
2-chloro-N-1 1-[2
(mathylthio)ethyll-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-6H-thieno[2,3-b]p
yrrole-5- carboxamide (Example 34; 462 mg, 1.10 mmol) in MeOH (12 niQ and
stirred for 18 hours.  10 The mixture was diluted with EtOAc (100 ruL)
washed with saturated NaHC03 (20 mL), dried (Na2SO4), filtered and
evaporated. 'Me residue was purified by column chromatography  (DCM to
DCM:TIW (3:2) then DCM.MeOH (4: 1)) to give 2 yellow solids. Each solid was
triturated separately with refluxing Et2O (25 mL) and filtered, washed with
Et2O (25 mL) then  hexane (25 mL) to afford the title compounds (Exavaple
35,104 mg, 22% and Example 36,  15 230 mg, 46%) as solids. Example 35: '11
NMR 2.62 (s, 3M, 3.05 (m, 411), 4.28 (in, 211), 4.67-4.77 (m, 111), 7.09 (m
2M, 7.19 (s,  IM, 7.31 (m, 311), 8.52 (dd, IM, 11.93 (br. s, 1M; MS miz
(M-M- 434, 436. Example 36; 20 '1-1 NNM 3.03 (dd, IR), 3.09 (s,-311), 3.16
(app. t, IM, 3.38-3.52 (m, 2R), 4.34 (t, 2R), 4.67- 4.77 (m, IH), 7.06-7.13
(m, 2M, 7.19 (a, Ili), 7.22 (d, 1M, 7.24-7.37 (m, 31-1), 8.52 (dd, Ili),
11.94 (br. a, 111); MS m/z (M-1V 450,452 25 16 AUG 2006  WO 03/074532
PCT/GB03/00877 Example 37:
2,3.Dichloro-N-fl-(methoxvcarbonvhnothvl)-2-oxo-1,2,3,4- 



tetrahvdro.auinolin-3-vll-4H-thienor3,2.blpvrrole-5-carboxanilde  0 0 C1
5-Carboxy-2,3-dichloro-4H-thieno[3,2-b]pyrrole (Method 8; 595 mg, 2.52Tnrn
1),  5 HOBt (340 mg, 2.52 mmol), DCM (100 nQ and finally EDCI (483 mg, 2.52
mmol) were added to methyl.
(3-aniino-2-oxo-3,4-dihydroquinolin-l(ZH)-yl)acetate (Method 1, 590 rag,
2.52 mmol) and the reaction was stirred for IS hours The reaction was then
diluted with water  (50 mL) and stirred vigorously for 30 min. The
resultant precipitate was filtered and washed  with R20 (2 x 20 mL). After
filtration the resultant solid was then triturated with refluxing 10 EtzO
(25 mL) and after cooling 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,
1M, 3.69 (a, 3M, 4.67 (d, IM, 4.81 (in, 21-1), 7.07 (in,  2M, 7.23 (s,
111), 7.31 (in, 213D, 8.69 (d, IH), 12.51 (a, IM; MS m1z 452,454. 15
Example 38:
N-fl-(Carboxymethyl)-2-oxo-l,-2,3,4.tetrahvdro(iuinolin-3-yll-2,3-
dichloro-4H-thienor3,2-blpyrrole-5-carboxaniide  H  N-- Ci-<\ H (0 0 C1 0
OH The title compound was prepared by the method described for Example 2
using 2,3-
Dichloru-N-[I-(methoxycarbanylmethyl)-2-oxo-1,2,3,4-tea~ahydroquinohn-3-yl)
-4H- 20 thieno[3,2-blpyrrole-5-carboxamide (Example 37) as starting
material. 'H NMR 3.15 (in, 21-1),4.54 (d, IM, 4.78 (in, 2H), 7.06 (in, 2W,
7.21 (m, JH), 7.28 (m, 211),  8.67 (d, IM, 12.52 (s, IR), 12.94 (br, IH);
MS m/z 438,440 16 AU6 2006  WO 03/074532 PCWGB03/00877 -99- Example 39:
2.3-Dichloro-N-fl-(2-hydrox-yethyl)-2-oxo-1,2,3,4-tetrahvdroquinolin-3-
YII-4H-thienor3,2-bli)vrrole-5-carboxamide H  S 1\\ N- C1 N 



H 0 0  C1 OH  The title compound was prepared by the method described for
Example 8 using N-[I- 5
(Carboxymethyl)-2-oxo-1,2,3,4-tetrahydroquinoEn-3-yl)-2,3-dichloro-411-thie
no[3,2 b)pyrrole-5-carboxamide (Example 38) as starting material. 'H NMR
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),  8.57 (d, M, 12.49 (s, III); MS m/z 424. 10 Example 40:
2,3-Dichloro-N-11-f(2R)-2,3-dihvdroxvpr6pyll-2-oxo-1,2,3,4-
tetrahvdrogninoUn-3-vil-4H-thienor3,2-blpvrrole-5-carboxamide  S C1 NO  H H
0 0 N  HO Ho~~  Acid catalysed hydrolysis of
2,3-dichloro-N-{I-[(2R)-2,3-dihydroxypropyll-2-oxo-
1,2,3,4-tetrahydroquinolirt-3-ylj-4H-thieno[3,2-b]pyrrole-5-carboxainide
(Method 7) 15 following the procedure described for Example 9 gave the
title compound (92%) as a white  solid. 'R NMR 3.06 (m, 2M, 3.33 (m, 2M,
3.85 (in, 3M, 4.70 (m, 3H), 7.04 (m, IH), 7.24 (m, 411),  8.58 (2 x d,
111), 12.49 (s, IH); MS m/z 454,456 20 16 AUG 2006  WO 03/074532
PCT/GB03100877  _90 Example 41:
2-Chloro-N-11-f3-(dimethylamWO)!2-hydroxvpropyll-2-oxo-1,2,3.4-
tetrahvdro(iuinolin-3-vll-6H-thienof2,3-bli3yrrole-5-carboxamAde  C1 S N  



H 0 -30  0 N HO  The title compound was prepared by a two-step
coupling-epoxide opening sequence.  5 Standard amide bond formation
analogous to Method 3 except using 3-amino-l-(oxiran-2
ylmethyl)-3,4-dihydroquinolin-2(IH)-one (Method 19) as amine and
2-chloro-6H-thieno[2,3- blpyrrole-5-carboxylic acid (Method 9) as the acid
component formed the title compound as a  white solid which was used
without ftirther purification. The crude amide product (150 mg)  was
dissolved in ROH (5 mL) followed by addition of dimethylamine in ROH
(5.0-6.0 M in 10 EtOIL 0.5 mL) and the reaction was stirred overnight under
argon. The reaction was diluted  with EtOAc (40 mL) and sat. aqueous NaHC03
(20 mL) and the separated organic layer was  dried (MgSO4), filtered and
evaporated to dryness. Purification by column chromatography  (MeOH-.DCM
2:9) afforded the title compound (41 mg) as a yellow solid. 'H NNM 1. 85
(s, 3M, 2.16 (a, 3R), 2.27 (m, 2B), 3.05 (m, 2M, 3.20 (br, 11-1), 3.63 (m,
IH),  15 3.84 (m, 111), 4.08 (m, 111), 4.68 (m, IM, 7.15 (m, 6M, 8.48 (d,
IM, 12.00 (s, IH); MS m/z  447 Example42:
2-Chloro-N-f2-oxo-I-T(2-oxo-1,3-dioxan-5-vl)methvll-1,2,3,4-
tetrahvdro(tuinolin-3-yll-6ff-thienof2,3-bli)vrrole-g-sarboxamide  C1 NH  N
0 Or..,04;  N 0j I  ~20 Carbonyl dfimidazole (143 mg, 0.88 mmol) was added
to 2-chloro-N-f 1-[3-hydroxy-2-
(hydroxymethyl)propyl)-2-oxo-1,2,3,4-tet-ahydroquinolin-3-yll-6H-thieno[2,3
-blpyn-ole-5 16 AUG 2006  WO 03/074532 PCT/GD03/00s77  -91 carboxamide
(Example 22; 250 mg, 0.58 mmol) followed by D" (2 mg) and thereaction  



was heated at 50 OC for 4 hours, The reaction was quenched by addition of
EtOAC (50 mL)  and H20 (10 ML) and the organic layer was separated and
washed further with saturated  aqueous NaHCO3, IM HCI (aq.) and brine. The
organic layer was then dried (MgSO4), 5 filtered and evaporated.
Trituration with hot Et2O (15 mL), cooling and filtration afforded the
title compound (182 mg, 0.40 mmol, 68%) as a white solid. 'H NMR 3.07 (dd,
111), 3.21 (t, 11-1), 4.22 (m, 5M, 4.45 (m, 211), 4.73 (m, IM, 7.07 (m,
2B),  7.18 (s, 111), 7.21 (m, 3M, 8.50 (d, IM, 11.95 (s, IH); NIS m/z
460,462. 10 Example 43:
2-Chloro-N-Fl-(3-hydrox-vpropyl)-2-oxo-1,2,3,4-tetrahvdroguinolin-3-yll-
6H-thienof2,3-blpvrrole-5-carboxamide H  0 N 0 N  HO TBAF (1.0 M in TBF,
4.92 mL, 4.92 mrnol) was added to N-[l-(3-{(tert-
butyl(dimethyl)silylloxy)propyl)-2-oxo-1,2,3,4-tetrahydroquinoHn-3-yll-2-ch
lo.ro-6H- 15 L12jeno[2,3-b]pytrole-5-carboxamide (Method 20, 1.84 g, 3.56
mmol) in TIF (15 mL) and the reaction was stirred for 48 hours. The
reaction was quenched by the addition of EtOAc (50  mL) and NILCI (aq.) (20
mL) and the organic layer was dried (MgSO4), 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, 211), 3.13 (in,
21-1),3.52 (m, 2M, 4.01 (m, 2H), 4.58 (m, 2M, 4.73 (quin,  IR), 7.20 (m,
6M, 8.53 (d, 1H), 11.96 (s, IM; MS mIz 404 25 16 AUG 2006  WO 03/074532
PCT/GB03/00877 -92- Exanaple44:
2-Chloro-N-fl-r3.(methylamino).3-oxopropyll-2-oxo.1,2~3,4-
tetrahydronuinolin-3-vll-6H-th!Lno-r2,3.blvvrrole-5-carboxamid  Cl~ H 0  -N
0  



H Pyridinium. dichromate (329 mg, 0.88 mmol) was added to 2-chloro-N-[l-(3-
5
hydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquiTiolin-3-yl)-6H-thieno[2,3-blpyrr
ole-5- carboxamide (Example 43; 100 mg, 0.248 mmol) in DAV (3mL) and the
reaction was stirred for 24 hours. The reaction was Muted with ROAC (20 mL)
and filtered through celite. The  filtrate was washed with IM HC1 (aq.) and
the organic layer was dried (MgSO4), filtered and  evaporated to afford the
crude acid which was used without purification. Standard amide bond 10
formation analogous to Method 3 except using methylamine (2.0 M in THF) as
amine gave  the title compound (65 mg, 61% over 2 steps) as a white solid.
1H NMR 2.43 (m, 2M, 2,60 (s, 3H), 3.08 (m, 2M, 4.12 (m, 2% 4.70 (m, 1M,
7.07 (m, 2H),  7.23 (m, 211), 7.32 (m, 2M, 7.89 (s, IR), 8.50 (d, Ili),
11,92 (s, IM, MS M/Z 431 15 Example 45:
2-Chloro-N-f2-oxo-l-(2-oxobutyl)-1,2,3,4-tetrahvdroauinoun.3-yll-6H-
thienor2,3-blvvrrole-5-carboxamide H  N  0 OXN~10~;  OY Standard amide bond
formation analogous to Method 3 using 3-amino-l-(2-
axobutyl)-3,4-dihydroquinolin-2(IB)-orie (Method 22) as amine and
2-chloro-W-thienoL2,3- 20 blpyrrole-5-carboxylic acid (Method 9) as the
acid component formed the title compound  (56%) as a white solid. 6 AUG
2006  WO 03/074532 PCT/GB03/00877 -93- 'H NMR 0.95 (t, 3H), 2.58 (m, 2H),
3.04 (dd, 1B), 3.19 (t, IM, 4.73 (m, 2M, 4.94 (d, 111),  6.88 (d, IH), 7.05
(m, 2111), 7.24 (m, 3M, 8.52 (d, 111), 11.90 (8, IM; AB m/z 416,418
Example 46:
2-Chloro-N-fl-(2-h-fdroxvbutyl)-2-oxo-1,2,3A-tetrahvdrociulnolin-3-vll- 5
611-thieno[W-blpyrrale-5-carboxamide I H  N N  Cl~ H 



0 HOY  Sodium borohydride (13.7 mg, 0.36 mmol) was added to a solution of
2-chloro-N-[I-
(2-hydroxybutyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-ylj-6H-thieno[2,3-blpyr
role-5- carboxamide (Example 45, 100 mg, 0.24 mmol) in MeOH (10 mL) and the
reaction was 10 stirred for I hour. The reaction was quenched by addition
of H20 (5 mL) and WAc (20 mL)  and the organic layer was dried (MgSO4),
filtered and evaporated. The crude solid was  triturated with Et2O (5 mL)
and the product (75 ing, 75%) was collected by filtration and  isolated as
a 2:1 mixture of diastereomers. 'H NMR 0.90 (m, 3H), 1.38 (m, MI), 3.07 (m,
211), 3.71 (m, 211), 4.03 (m, 111), 4.75 (m, 2H),  15 7.04 (t, 111), 7.13
(s, 111), 7.19 (s, IM, 7.34 (m, 3M, 8.48 (d, IR), 11.95 (s, In); MS m1z 418
Example 47:
2,3-Dichloro-N-f(6S)-7-oxo-5.6,7,8-tetrahvdrolmidazofl.2-alpvrmdin-6-
,vll-4H-tbienof3.2-blvvrrole-5-carboxamide Cl S H N- ~-N  N  Cl N H H 0 0
20 TFA (2 mL) was added to a solution of
(6S)-6-(tritylamino)-5,6-dihydroimidazo[1,2- a]pyrimidin-7(W-one (Method
23,400 mg, I mmol) in DCM (20 mL) and the reaction was  stirred at ambient
temperature for I hours The volatiles were removed by evaporation under 16
AUG 2006  WO 03/074532 PCT/GB03/00877 -94- reduced pressure to afford
(6S)-6-anlino-5,6-dihydroiniidazofl,2-a]pyximidin-7(gR)-one  which was used
crude in the next stage. HOBT (135 rag, I mmol) was added to a solution of
2,34chloro4H- thieno[3,2-blp ol-5- Yrr  yl-2-carboxylic acid (Method 8; 236
mg, I mmol) and DIPEA (0.52 mL, 3 mmol) and the 5 reaction stirred at
ambient temperature for 5 mins. EDCI (210 mg, 1. 1 mmol) was then added
and the reaction stirred at ambient temperature for a further 16 hours The
reaction mixture  was filtered to afford a yellow solid, which was washed
with methanol to afford the title  compound as a pale yellow solid (202
rag, 55%). 



'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),  10 8.64 (d, 111), 11.21 (br s, IM, 12.51 (br s,
IM; MS m/z 370. Example 48-
2,3-Dichloro-N.(2-oxo-1,2,3,4-tetrahvdro-1,5-naphthyridin-3-yi)-4H-
thienof3,2-blpvrrole-5-carboxainide S  cl N  0 0 H  -5:ON -~C 15
Triethylamine (404 mg, 4mmol), ROBT (148.5mg, I.Immol), 2,3-dichloroAH-
tEeno[3,2-b]pyrrole-5-carboxylic acid (Method 8, 234mg, I.Ommol) and
3-amino-3,4- dihydro-1,5-naphthyridin-2(IH)-one dihydrochloride (Method
25,234mg, 1.0 mmol) were  dissolved in dimethylformamide (2OmL.). EDCI
(210mg, 1.1 mmol.) was then added and the 10 reaction nuxture stirred at
ambient temperature for 2 hours. The reaction mixture was  concentrated to
small volum and diluted with water (50mL). The resulting precipitate was
collected by filtration, washed with methanol (2 x 10mL) and ether and
dried under vacuum at  500C to give the title compound. (237mg,71%) 'H NNM
3.1-3.4 (m, 2H); 4.85 (in, 111); 7.2 (m, 3M; 8.1 (d, 11-1); 8.6 (d, 111);
10.44 (s, 1H);  25 12.48 (s, IR); MS m/z 379. 6 AUG 2006  WO 03J074532
PCT/GB03/00877 -95- Example49:
2-Chloro-N-(2-oxo-1.2,3,4-tetrahvdro-1.7-nal)hthyridin-3-yl)-6H-
thienor2,3-blt)vrrole-5-carboxaniid H  N  8 N 0 5 DIPEA (297mg,2.3mmol),
ROBT(128mg,0.95mmol), 2-chloro-61I-thieno[2,3-b]pyrrole- 5-carboxylic acid
(Method 9, 154mg., 0.767mmol) and 3-amino-3,4-dihydro-1,7-
Tiaphthyridin-2(IR)-one (Method 28,300mg, 0.767mmol) were suspended in DCM
(IOmL).  EDCI (183 mg, 0.95mmol) was then added and the reaction mixture
stirred at ambient  temperature for 2 hrs. 'Ibe reaction mixture was
filtered and the filtrate was diluted with ethyl 



10 acetate (100mQ, washed with saturated aqueous sodium bicarbonate (2 x
25mL) and brine  (25mL), dried (MgSO4) and evaporated under reduced
pressure to givea light brown solid  which was washed with methanol (20mQ
and dried to give the title compound (45mg, 17%).  Example 50:
N-(6-Fluoro-1,2,3,4-tetrakvdroguinolbi-3-vl)-6H-thienof2,3-blpvrrole-5- 15
carboxamide Hj"OF  C1 S N 0 0 H Et3N (184 pL, 1.32 mmol), HOBT (89 mg, 0.66
mmol), 3-amino-6-fluoro-3,4- dihydro-2(lR)-qainoHnone monohydrochloride
(CAS Reg. No: 82420-54-0) (143 rag, 0.66  mmol), and EDAC (IZ7 mg, 0.66
mmol) were added to a solution of 2-chloro-W-thieno(2,3 20
bjpyrrole-5-carboxylic acid (133 mg, 0.66 mmol) in anhydrous DMF (3.5 mL).
The reaction  was stirred at ambient temperature for approximately 16 h,
and then poured into water (50  rrJ-). This was stirred vigorously for
about 10 mins. and filtered. The collected precipitate  was washed with
water and dried in vacuum at 400C, to give the title compound (203 ing,
84%) as an amorphous solid. 25 'I-INMR3.12 (m,21i),4.71 (m, 1R), 6.89 (m,
111), 7.02(m, IM,7.07(m, 111), 7.10 (s.IH),  7.13 (dd, IM, 7.20 (s, 111),
7.48 (d, IH), 10.37 (s, IM, 11.95 (s, IM; NIS m/z 364,366. 6 AUG 2.006  WO
03/074532 PCUGB03/00877 -96- Example 51: Ar
(6-Methoxy-1,~,3,4-tetrahvdrocfuinolili-3-vl)-6H-thienof2,3-blvvlTole-5~
carboxamide 01  N S  Cl--~ N~ 0 0 N This example was made by the process of
Example 50, using 3-amino-3,4-dihydro-6 5 methoxy-2(lH)-quinolinone
monohydrochloride (CAS Reg No: 35287-38-8) and 2-chloro-
6H-thieno[2,3-b]pyrrole-5-carboxylic acid (Method 9). 'I-I NNM 3.03 (dd,
IM, 3.09 (t, IFI), 3.72 (s, 31-1), 4.68 (m, IH), 6.82 (m, 31-1), 7.09 (s,
11-1),  7.20 (s, 111), 8.43 (d, 11-1), 10.20 (s, 111), 11.92 (s, IM; MS m/z
376,378. 



10  20  25 16 AUG 2006  WO 03/074532 PCT/GB03/00877 Methods  Method I MetLl
(3-amino-2-oxo-3,4-dffivdroquinolin-I(ZM-yl)acetate  H 2N 0 5 0 Ome Sodium
hydride (60% in oil, 2.52 g, 63.0 mmol) was added to 3-amino-3,4-
dihydroquinolin-2(lfl)-one hydrochloride (J. MeJ Chem, 28,1985,1511-16; 5.0
g, 25.2  mmol), in anhydrous DNW (100 mL) at 0 'C over a period of 5 min
keeping the internal  temperature at <10 OC. The reaction was stirred for a
further 30 min before addition of inethyl 10 bromoacetate (2.85 mL, 30.2
inmol), then stirred for a further 60 min. The reaction was  quenched by
addition of 1M aqueous I-ICI (5 mL) and the volatiles were removed by
evaporation. The residue was dissolved in DCM (250 mL) and washed with sat.
aqueous  NaHC03 (100 mL) and the, organic layer was dried 04SO4), 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,
211), 2.78 (d, M), 2.97 (dd, IM, 3.47 (dd, IM, 3.67 (s, 3M, 4.55 (d,  111),
4.78 (d, 1M, 6.96 (m,2M, 7.23 (m~ 2ID; MS m/7 NR-r 235. Method 2 20
3-Ariaino-l-(2.2-dime6vl-1,3-dioxolan-4-vlmethvl)-3,4-dihydroquinohn-2(ill)
-one  H,N 7 0  Sodium hydride (60% in oil, 191 mg, 4.70 mmol) was added to
3-amino-3,4- dihydroquinolin-2(11i)-one hydrochloride (J. Med- Chem., 28,
1985; 1511-16, 450 mg, 2.27  ramol), in anhydrous DNIF (6 mL) at 0 'C over
a period of 5 rain keeping the internal 25 temperarurp, at <10 'C. The
reaction was stirred for a further 30 min before addition of (2,2 6 AU6
2006  



WO 03/074532 PCT/GIB03/00877 -98- dimethyl-1,3-dioxolan-4-yl)methyI
methanesuffonate (J. Med~ CImnL 35,1992,1650-62; 528  mg, 2.50 mmol) and
the reaction has then heated to 80'C for a period of 5 h. The reaction was
then cooled and evaporated before addition of sat. aqueous NaHC03 (20 mL)
and EtOAc (50  mL). The organic layer was then dried (MgS04), filtered and
evaporated and the residue was 5 purified by column chromatography
(MeOH.-DCM 1: 19) to afford the title compound (330  mg, 53%) as colourless
oil. 'H Nba 1.33 (s, 3H), 1.40 (a, 1.511), 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, IH), 7.23 (m, 3H);  MS m/z MW 277. 10 Method
3 N- (
1-(2,2-Diinethyl-1,3-dioxolan4-vlmethyl)-2-oxa-1,2,3,4-tetrahvdrocluinohn-3
& J-2- alor6-6H-thi6nor2,3-blpvnole-5-carboxaniide)  HI \N N ~SN 0 0 '\~Ov
H 0  15 5-Carboxy-2-chloro-6H-thieno[2,3-bjpyrrole (Method 9; 243 mg, 1.20
mmol), HOBT  (178 mg, 1.32 minol), anhydrous DNT (10 mL) and finally EDC1
(252 mg, 1.32 mmol) were  added to
3-amino-l-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl)-3,4-dihydroquinolin-2(lH
)-one  (Method 2, 330 mg, 1.20 mmol) and the reaction was stirred for IS h.
The reaction was  evaporated and the residue was dissolved in EtOAc (100
mL) end washed with IM aqueous 20 HCI (50 mL) and the organic layer was
ftirther washed with sat. aqueous NaHC03 (30 mL)  and brine (30 mL). The
organic layer was then separated, dried (MgS04), filtered and  evaporated.
The residue was purified by column chromatography (EtOAc:hexanes 1:2) to
afford the title compound (382 mg, 69%) as a white solid. 'H NhM 1.32 (s,
1.511),1.33 (a, 1.5M, 1.37 (s, 1.5i-l), 1.42 (s, 1,5R), 2,88 (in, 111),
3.63 (m,  25.-IM, 3.78 (app. t, 1R), 3.90 (dd, 0.5H), 4.04 (dd, 0.511),4.14
(m, IM, 4.33 (m, 2H), 4.68 (m,  IM, 6.82 (m, 2R), 7.10 (m, 111), 7.27 (m,
4M, 10.94 (br. a, III); MS In/z Nme482'484.  Method 4 



3-Chlgro-5-methoxvcarbonyl-4H-thienof3,2-blpNmpQb 16 AUG 2006  WO 03/074532
PCT/GB03/00877 -99- S H' I OMe  cigNN 0  Methanolic sodium methoxide
solution (28%) (5 ml, 25.9 mm 1) was diluted with  MeOI-I (5 ml) and was
cooled to -25'C under nitrogen. A solution of 4-chloro-2-
thienylearboxaldehyde (J Heterocyclic'Chem, 1976, 13, 393; 1. 1 g, 7,5
mmol) and methyl 5 azidoacetate (3.0 g, 26.1 mmol) in MeOH (20 nil) was
added dropwise, maintaining the  temperature at -25'C. On completion of
addition the solution was allowed to warm to S'C  over a period of
approximately 16 hours. The solution was added to saturated aqueous
ammonium chloride (250 ml) and the mixture was extracted using DCIVL The
combined  organic layers were concentrated at O'C. The residue was taken up
in xylene (30 ml) and this 10 solution was added dropwise to xylme (120 ml)
under reflux. The solution was heated under  reflux. for 30 minutes before
being cooled and concentrated. The title compound was purified  by a
mixture of crystallisation (EtOAchsohexane) and chromatography on a Bond
Elut  column eluting with a graduated solvent of 5-50% EtOAc in isohexane
(640 mg, 40%). N'IVM  (CDC13) 9.1 (IFL br), 7.1 (2H, s), 3.9 (311, s); mIz
214.3. 15 Methods 5 and 6 The following compounds were made by the process
of Method 4 using the  appropriate starting materials Meth Compound NMR
(CDC13) M/Z  a- 9.2 (111, br), 7.0 (IR, s), 3,9 (31L s) 248.2  om~ CIPI~mil
H  6' cl 9.4-9.2 (IH, br), 7.0 (111, s), 6.9(11-L s), 3.9 214 H 0 (311, s)
20 



i Aldehyde: DE 2814798 2 Aldchyde: Gronowitz et al. Tetrahedron Vol.32 1976
p.1403 I 16 AU6 2006  WO 03/074532 PCUGB03/00877 -100- Method 7
5-Carboxy-3-chloro-4H-thieno[3,2-blRvrrole  A OH  N G, N,  H 0 5
3-Chloro-5-methoxycarbonyl-4H-thieno[3,2-b]pyrrole (Method 4; 0.61 g, 2.83
mmol)  was taken up in MeOH (10 ml) and was heated under reflux. Aqueous
lithium hydroxide (2.0  K 3.0 ml, 6.0 mmol) was added portionwise over 45
minutes. The mixture was heated under  reflux for 30 minutes before being
cooled and concentrated. Water (20 ml) was added and tile  solution was
neutralised using aqueous hydrochloric acid (2.0 M, 3.0 ml). The solution
was 10 extracted using EtOAc, and the combined organic layers were
concentrated to afford the title  compound as a yellow solid (0.57 g,
100%). NNR: 12.4 (11L br), 7.4 (IH, s), 7.0 (1H, s); mIz  200.3. Methods 8
and 9 15 The following compounds were made, by the process of Method 7
using the  appropriate starting materials. Method Compound NMR MIZ SM  8 s
7.0 (IH, s) 234.2 Method 5  N 0  9 OH 12.6-12.7 (II-L b), 12.0- 183 Method
6  S 0 12.1 (IH, b), 7.15 (111, s), 6.9 (111, s)  20 Mqhod 10
3-Amino-l-f2-(dbnethylamino)ethyll-3,4-di~quinohn-2(lH)-one 16 AUG 7006  



WO 03/074532 PCT/GB03/00877 -101- H,N N  Sodium hydride (60% in oil, 70.5
mg, 1.75 mmol) was added to 3-amino-3,4- dihydroquinoHn-2(IR)-one
hydrochloride (100 mg, 0.50 mmol), in anhydrous DNT (2 mL) at  0 *C over a
period of 5 min. The reaction was stirred for a further 30 min before
addition of 2 5 (dimethylaminoethyl) chloride hydrochloride (80 mg, 0.55
mmol) and the reaction has then  heated to 80*C for a period of 5 hours The
reaction was then cooled and evaporated before  addition of sat. aqueous
NaHC03 (20 mL) and EtOAc (50 mL). The organic layer was then  dried
(MgSO4), filtered and evaporated and the residue was used without further
purification.  'H NMR 1.25 (s, 2M, 2.35 (s, 6W, 2.56 (in, 2H), 2.81 (d,
Iffl, 3.05 (dd, 1H), 3.56 (dd, IM,  10 4.08 (in, 2M, 7.15 (n-4 4M; MS m/z
234 Method 11 3-Amino-l-f(22-LS,meth
1-1,3-dioxan-5-YI)raethyll-3,4-dihvdroquinolW-2(IR)-one  H N N 14;  0 15
The title compound was prepared in an analogous method to Method 10 using
(2,2-dime_thyl- 1,3-dioxan-5-yl)methyl mothanesulfonate [CAS rogistary
number 131372-64-03 as  Clecrophile, 'H NMR 1.41 (s, 3H), 1.47 (s, 3M, 1.74
(s, 2M, 2.21 (m, IM, 2.82 (d, IM, 3.06 (dd, 1H),  3.57 (dd, 111), 3.73 (m,
2M, 3.93 (m, 3R), 4.15 (in, 1W, 7.02 (t, IR), 7.19 (in, 2M, 7.26 (m,  20
IR); MS m/z 291 Method 12
3-An:Lirio-l-(2-mothoxy~thyl)-3,4-dibydr2quinclin-2(IB)-one 16 AU6 2006  WO
03/074532 FCTIGB03/00877 -102- H2N N Ome  Sodium hydride (60% in oil,
321mg, 8.03 mmol) was added to 3-an-Ano-3,4- 



dihydroquiriolin-2(IH)-one hydrochloride (J. Med Chem., 28, 1985; 1511-16;
759mg, 3.82  mmol) in anhydrous DNM (10 mL) at 0 T over a period of 5 min.
After I hour 2-bromoethyl 5 methyl ether (0.40 mL, 4.20 mmol) was added and
stirring maintained for 18 hours. The  reaction was diluted with EtOAc (100
mL) and washed with sat. aqueous K2CO3 (20 mL).  The aqueous was extracted
with DCM (3 x 50 mL) and the combined organics dried  (Na2SO4), filtered
and evaporated. The residue was purified by column chromatography  (DCM to
DCM:MeOH (4: 1)) to afford the title compound (654 mg, 79%) as a brown oil.
10 'H NNR (CDC13) 1.82 (br. s, 2H), 2.85 (app. t, IM, 3.06 (dd, 1H), 3.36
(s, 311), 3.61 (m, 3H),  4.02 (dt, 111), 4.24 (dt, 1W, 7.02 (dt, 111), 7.19
(m, 2H), 7.27 (t, 111). Method 13
3-Amino-l-(2-eywo-methyl)-3,4-dihvdroquiuohn-2(lH)-one  H N X.N 20 DO 15 CN
Sodium hydride (60% in oil, 2.74g, 68.5 rnmol) was added to 3-amino-3,4-
dihydroquinolin-2(lB)-one hydrochloride (J. Med. Chenz., 28,1985;
1511-16,6.47g, 32.6  mmol) in anhydrous DMF (70 mL) at 0 'C over a period
of 5 min. After I hour the mixture  was warmed to ambient tempera=, stirred
for 2 hours then cooled in an ice bath before 20 bromoacetonitrile (2.28
mL, 32.68 mmol) was added. The mixture was again warmed to  ambient
temperature and stirred for 18 hours. Ihe reaction was diluted with EtOAc
(100 mL)  and washed with sat. aqueous K2CO3 (20 mL). The aqueous was
extracted with DCM:MeOH  (19:1) (3 x 50 mL) and the combined organics dried
(Na2SO4), filtered and evaporated. The  residue was purified by column
chromatography (DCM to DCM-.MeOH (9: 1)) to afford the  25 title compound
(5,28g, 81%) as a brown oil. 16 AU& 2006  WO 031074532 PCT/GB03/00877 -103-
'11 NAM (CDC13) 1.79 (br. s, 211), 2.90 (app. t, 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); MS M/z 202,  Method I 5
N-fl-((2Z)-2-Amino-2-ff(ethoxyearbonyI
hyl)-2-oxo-1,2,3,4-tetrahvdroquiliolin- ~oxyjiminolpt
3-vll-2-chloro-6H-thienof2,3-blRyrrole-5-carboxamide  



ci---~~// I S  S 0 N  10 Y, NH2  N Ethyl chloroformate (6OpL, 0.63 minol)
was added to a suspension of N-{l-[(2Z)-2-
arnina-2-(hydroxyimino)ethyll-2-oxo-1,2,3,4-tetrahydroquinoRn-3-yll-2-chlor
o-6H- 10 thierio[2,3-blpyrroIe-5-carboxan2ide (Example 31; 200 mg, 0.48
mmol) in dry pyridirte (I mL) under an inert atmosphere then stirred heated
to 100'C for 30 minutes. On cooling THP  (10 mL) and added followed by
EtOAc (50 mL) and IM HCI aq. (20 mL). The organic was  separated and dried
(Na2SO4), filtered and evaporated to give a clear orange oil. This was
used in the next stage without characterization or purification. 15 Method
15 2-Chloro-N-rl-(2-hydrazino-2-oxoegWI
-2-oxo-1.2,3.4-tetrahvdmquinoliii-3-yll-6H-
thienor2,3-blpyrrole-5-carboxamide H  N  S ~N 0 N  Ifo  HN 'NH~ 20
llydrazine monohydrate (I mL, 20.6 mmol) was added to a suspension of
methyl [3-1[(2-
chloro-6H-thieno[2,3-b]pyiTol-5-yl)carbonyl3aminol-2-oxo-3,4-dihydroquinoli
n-l(2fl)- yl)acetate (Example 1); 221 mg, 0.53 mmol) in EtOH (10 mL) and
heated to reflux for 20 16 AUG 2006  WO 03/074532 PCT/Gt03/00877  -104
hours. On cooling the mixture was concentrated under mduced pressure and
1420 (20 mL)  added and the white precipitate filtered off and dried in
vacuo to give the title product (169  



mg, 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), 6.93
(d, IM, 7.06 (t, IR), 7.11 (s, IH), 7.19 (s, IR), 7.29 (in, 2H), 7.32 (in,
2M, 8.52 (d,  11-1), 9.29 (br. s, 1M, 11.67 (br. s, 111); MS m/z 418, 420.
Method 16  3-Amino-l-rZ-(m-ethyJthio)ethyll-3,4-dihydroquinolin-2(lH)-one
H2N  10 Prepared by an analogous method to 3-smin
-1-(2-methoxyethyl)-3,4-dihydroquinolin-2(IR)- one (Method 12) using
2-chloroethyl methyl sulphide instead of 2-bromoethyl methyl other to  give
the title product as a clear, brown gum. 'H NAM 2.13 (a, 3H), 2.66 (t,
211), 2.73 (app. t, 111), 2.96 (dd, 1M, 3.44 (dd, IH), 4.09 (t,  15 2M,
7.01 (t, IM, 7.14 (d, IM, 7.23 (m, 211). Method 17 2,3-Dichloro-N-1
1-f(2R)-'-7,3-dihvdroxyRLopyll-2-oxo-1,2,3,4-tetrahydrociuinohn-3-vll-4H-
f3,2-b1R~Tm1e-5-carbqxamide H  C' N  C1 N 0 N  0' : 20 0  Standard amide
bond formation analogous to Method 3 except using 3-amino-I-[(2R)-
2,3-dihydroxypropyll-3,4-dihydroquinolin~2(IR)-one, CMethod 18) as amine
and 2,3- dir,hloro-4H-thieno[3,2-b]pyrrole-5-carboxylic acid as the acid
component formed the title  compound as a white solid. 16 AU6 2006  WO
031074532 PCUGB03/00877 -105- '11 NMR 1.23 (s, 311), 1.30 (s, 311), 3.12
(m, 21-1), 3.71 (m, 111), 4.15 (rn, 411), 4.72 (m, IM,  7.05 (t~ IR), 7.20
(a, 1H), 7.31 (m, 311), 8.60 (d, 111), 12.49 (a, 11-1); MS m/z 456 Method
18 5 3-amino-l-f F(4R)-2.2-dbnethyl-1,3-dioxolanz4:yI H) one  



Imethyll-3,4-dihvdroquinolin-2(l  k\ H,N 0 0  Prepared according to Method
2 using [(4S)-2,2-dimethyl-1,3-dioxolan4-yllmethyI  methanesulfonate (J.
Org. Chem, 64, 1999 6782-6790) to give the title compound as a pale  Yellow
oil. 10 'HNMR(CDC13)1.42 (m, 61D, 2.99 (m, 2M, 3.60(m, 111), 3.83 (m,
1.5p,4.11 (m, 1.5W,  4.38 (m, 211), 7.03 (m, 1H), 7.26 (d, 311). Method 19
3-Amino-l-(oxiran-2-ylmethyl)-3,4-dihydroquinolin-2(IM-one  15 The title
compound was prepared in an analogous method to Method I using glycidyl
tosylate as elecrophile. H2N  0 N  0~/) 'H NNR 2.70 (m, LSH), 3.25 (m, 4
11), 4.12 (dd, 0.5 11), 4.32 (dd, 0.511), 4.70 (dd, 0.5R),  7.20 (m, 41-1);
MS m/z 219 20  25 16 AUG 2006  WO 03/074532 PCTIGB03/00877 Method 20 -106
IV-fl-(3-f
ftert-BRMI(di~ethLI)sityllgLx-ylprgMLI)-2-oxo-L2.3.4-tetrahydroquinohn-3-y-
11-2- chloro-6H-thienor2.3-bip3mle-5-carboxamide  N 0 OXKNI:O~'  5 Standard
amide bond formation analogous to Method 3 except using 3-amino-l-(3 f
ftert-butyl(dimethyl)silylloxylpropyl)-3,4-dihydroquinoa-2(IR)-one (Method
21) as amme  and 2-chloro-6fl-thieno[2,3-b]pyrrole-5-carboxyhe acidas the,
acid component formed the title  compound as a white solid. 



'H NNM 0.00 (s, 6H), 0.87 (a, 9M, 1.85 (m, 2M, 2.79 (t, IR), 3.60 (m, 3H),
4.05 (ni, 2H), 10
4.56(m,IH),6.77(s,lIi),6.82(s,IR),7.02(~1H),7.20(m,-411),10.47(s,IH);
MSm/z5l8  Method 21 3-Amino-i-(3-f
rtert-butyi(dimethyi)siiyiioxylpEgMLI)-3,4-dihvdroquinolin-2(IH)-one  H2N
0 N S!, 0 15 The title compound was prepared in an analogous method to
Method I using (3- bromopropoxy)(tert-butyl)dimethylsilaTie as
electrophile. 1HNMR 0.00 (s, 6M, 0.88 (a, 9H), 1.75 (s, 2M, 1.83 (m, 21D,
2.74 (d, IR), 3.00 (dd, 113),  3.48 (dd, 1H), 3.66 (m, 2H), 3.98 (m, 211),
6.96 (t, 111), 7.16 (m, 3R); NIS mlz 335 20 Method 22
3-Amino-l-(2-oxobutyl)-3,4-&-yd-roguinoEn-2(lH)-one 16 AU6 200q  WO
03/074532 PCT/GIB03100877  -107 H2N'~ CN"  OY  The title compound was
prepared in an analogous method to Method I using I- bromo-2-butanone as
electrophile. 'H NUR 1. 14 (t, 111), 1.84 (br, 2R), 2.55 (q, 211), 2.93
(in, IM, 3.12 (dd, 111), 3.67 (dd, III),  5 4.49 (d, 11-1), 4.92 (d, 111),
6.61 (d, IM, 7.03 (t, IB), 7.20 (t, 2M; MS m/z 233 Method 23
(6g)-6-(Tritylamino)-5.6-dLhydroimidazofl,2-alpyAiWdin-7(gH)-oiie  0  j HN
N 10 10% Pd/C (260 mg) was added to a solution of methyl.
3-(2-nitm-IH-imidazo1-l-yI)- N-trityl-L-alarrinate (Method 24,1.2 g, 2.6
mmol) in BtOH (100 mL) and the reaction stirred  under an atmosphere of
hydrogen for 2 hours The reaction was filtered through celite and the  



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. '11 NMR 2.63 (dd, IR),
3.30 (t~ IR), 3.58 (dd, IH), 4.13 (s, IM, 6.20 (d, IM, 6.72 (d, IM,  7.23
(in, 9B), 7.35 (m, 61-1); MS m/z 395. Method 24 20 Methyl
3-(2-rlitro-IH-imidazol-l-vl)-N-trityl-Ialaninate 16 AUG 2006  WO 03/074532
PCTIGB03/00877 -108- V OzzrN jD  JN--~ 0  -0 Di-isopropylazodicarboxylate
(1.3 mL, 6.6 mmol) was added dropwise to a solution of  2-nitroimidazole
(1.0 g, 9 mmol), N-trityl-L-scrine methyl ester (2.0 g, 6 mm 1) and
triphenylphosphine (1.73g, 6.6 mraol) in TBF (100 mL). The reaction was
stirred at ambient 5 temperature for approximately 5 hours The Yolatiles,
were removed by evaporation under  reduced pressure and the residue
purified by column chromatography (EtOAc:isohexane 1: 19)  to afford the
title compound (1.2 g, 4401b) as a white solid. 'H NAM 3.08 (s, 3M, 3.16
(d, 1H), 3.69 (m, 1B), 4.46 (dd, IH), 4.62 (dd, 111), 7.15 (m,  1511), 7.33
(a, 1M, 7.93 (s, 111); MS m/z (M+NI14)4479. 10 Method 25
3-Amino-3,4-dihydro-1,5-napbthyddin-2(lH)-one dihYdrochloride  H2NMN",  0 N
H  15 tert-Butyl (2-oxo-1,2,3,4-tetrahydro-1,5-naphthyridine-3-yl)carbamate
(Method 26,  263mg, Immol) was dissolved in DCM (IOmL) and treated with 4M
HC1 in dioxan (IOmL).  After stirring at ambient temperature for 30 mins.
the reaction mixture was evaporated imder  reduced pressure and the residue
triturated with ether (20mL), to give a white solid which  was collected by
filtration, washed with ether and dried. (234mg, 1001/0). 



20 'HNMR3.4(mlM;3.4(m,lR);4.5(niII-1);7.5(m2M;8.3(cLlli);8.75(bs,3H);11.18
(s, im MS m1z 164 16 AUG 2006  WO 031074532 PCT/GB03/00877 -109- Method 26
tert-Butyl (2-oxo- - 1,2,3.4-iglLqhydro-1,5-nVhthyddine-3-vl)carbamate  Y N
- 0 H  Methyl 2-[(te7-t-butoxycarbonyl)amino]-3-(3nitropyndin-2-yl)acrylate
(4:1 mixture of  5 Z/E isomers) (Method 27, 1. 1g, 3.4 ramol) was dissolved
in ethanol and 10% palladium on carbon catalyst (250mg) was added. The
mixture was stirred under 1 atmosphere of hydrogen  at ambient temperature
for 12 hours. After removing the catalyst by filtration through Colite,
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 stitring at arnbient
temperature for 4 hrs. the mixture was diluted with  water (lOOmL) and
extracted with ethyl acetate (2 x 50mQ. The. combined extracts were  washed
with water (2x5OmL) and brine (50mQ, dried (MgS04) and evaporated under
reduced  pressure to give a white solid (528mg, 59%) 111 NMR 1.4 (a, 9R);
3.1 (m, 21-1); 4.3 (m, IH); 7.0 (bd, 1M; 7.2 (m, 2 11); 8.1 (t, lEI);  15
10.26 (s, M; NIS m/z 208. Method 27 MethvI 2-f
(tert-butoxvcarbonyl)aniinol-3-(3nijEoR3tdin-2-YI)acrvlate  N02  0 Y N
orb,  20 T Methyl
[(tert-butoxycarbonyl)aniino](diinethoxyphosphoryl)acetate (1-33g, 4.46
mmol) was dissolved in dry TIU (2OmL) and cooled to -78'C under nitrogen.
Tetramethy1guanidine (490mg, 4.26 mmol) was added and the solution stirred
at -78C for  



a further 10 mins. . A solution of 3-nitropyridine-2-carbaldehyde
(Tetrahedron vol .54 (1998) 25 p 6311) (618mg, 4.06 mmol) in dry TBF (5mL.)
was added drop wise, After stirring the  solution for 2 hours. at -780C
(50mL) it was diluted with water (150mL) and extracted with  ethyl acetate.
The combined extracts were washed with water (2 x 20mL) and brine (2OmL),
16 AUG 2006  WO 03/074532 PC T/GB03/00877 dried (MgSO4) and evaporated
under reduced pressure to give a yellow oil, which was purified by column
chromatography (DCW to give the title compound as a 4:1 mixture of ZIE
isomers (1.1g, 84%)~ 'HNYNM 1.4(s,11.25H);3.6(s,0.75H);3.8(s,3H);6.7(s,IID;
6.9(s,0.2511);7.45(m,  5 0.25H), 7.6 (m, 1R); 8.37 (d, 0.25M; 8.5 (d, 111);
8.7 (d, 0.25H); 8.9 (d, 1B); 9.8 (s, 0.251-1);  10.3 (s, 1M; MS m/z 322
Method 28 3-Amino-3,44hydro-1.7-nghth 'din-2(lffi-one  NN 11 N  0 10 H
ten-Butyl (2-oxo-li2~3,4-tetrahydro-1,7-naphthyridine-3-y~)carbaraate
(Method 29,  284mg) was dissolved in DCM (10mL) and treated with
trifluoroacetic acid (5mL). After  stirring at ambient temperature for 1
hour the reaction mixture was evaporated under reduced  pressure and the
residue triturated with ether (20mQ, 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 a bis trifluroacetate salt. 'H NMR 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,  111) 20 Method 29 tert-Butyl
(2-oxo-1,2,3,4-tetrabyft-1,7-nai)hthy!idiiie-3-YI)carbamate  N  toy,  N 0
0)~Nr  H  



Methyl 2-[(tert-butoxycarbonyl)aminol-3-(3nitropyddin-4-yl)acrylai~D (10: 1
mixture of ZIE isomers) (Method 30,1.57g, 4.83mmol) was dissolved in
ethanol and 10% palladium  25 on carbon catalyst (250mg) was added. The
mixture was stirred under I atmosphere of  hydrogen at ambient temperature
for 6 hours. After removing the catalyst by filtration through  Celite the
filtrate was concentrated under reduced pressure to give a yellow oil which
was 16 AUG 2006  WO 03/074532 PCT/GB03/00877 purified by column
chromatography (Eluent DCM / MeOH gradient 0-10%) to give the title
compound (284mg, 22%)~ 1H NNM 1.4 (s, 911); 3.0 (in, 2H); 4.2 (in, 111);
7.0 (d, 111); 7.2 (d,IM; 8.1 (in, 2H); 10.36 (s,  IR); MS m/z 264. 5 Method
3 Methyl-24(tert-butoxygarbon I)aminol-343nitrop3tdin-4-yl acrylate  E N02
0 M I  0 0 1 0 N I  Methyl
i(tert-butoxycarbonyl)auliiiol(diinotlioxyphosphoryl)acetate (1.73g, 5.82
10 mmol) was dissolved in dry TBF (20mL) and cooled to -78C under nitrogen.
Tetramethylguanidine (638mg., 5.55 mmol) was added and the solution stirred
at -78'C for a  further 10 mius. A solution of 3-nitroisoMcotinaldehyde
(Method 31, 804mg, 5.29mmol) in  dry TBF (5mL) was added dropwise. The
resulting deep red solution was stirred for 2hrs. at - 78T, then poured
into a mixture of ethyl acetate (100mL) and water (50niL). The organic 15
layer was separated, washed with water (2 x 50mL) and brine (25mL), dried
(MgSO4) and  evaporated under reduced pressure to give a yellow oil, which
was purified by column ,  chromatography (EtOAc: isohexane 1:1) to give the
title compound as a 10:1 mixture of VE  isomers (1.57g, 92%). 'HNMR
1.3(s,9M;1.4(s,0.9H);3.55(s,0.3M;3.8(s,31D;6.6(s,O.lIi);7.2(s,lIi);  20
7.25(d, 0.111); 7.5 (d, IR); 8.75 (d, 0.11f); 8.8 (s, IJB); 8.85 (d, 111);
9.2 (s, 01H); 9.25 (s,  1R); MS m/z 322. Method 31  



3-Nitroisonicotinaldehyde CHO N02  25 N I 16 AUG 2006  WO 03/074532
PCUGB03/00877 -112- 4-Methyl-nitropyridine (1.43g, 10.36mmol) was dissolved
in dry DNO (5mL) and  dimethylformarnide dimethyl acetal (2.0g, 16.8mmol)
was added. The mixture was heated  under nitrogen at 1400C for 2 hours and
then evaporated under reduced pressure to give (E)-
N,N-dimethyl-2-(3-nitropyridin4-yl)ethyleacan?ine as a dark red solid. This
was added in one 5 portion at ambient temperature to a stirred solution of
sodium periodate (6.6 Ig, 3 Immol) in  TBF/ Water 1: 1 (IOOmL). After
stirring for 2hr at ambient temperature the reaction mixture  was filtered
and the solid washed with ethyl acetate (100mL). The washings were combined
with the filtrate and organic layer separated, The aqueous was extracted
with ethyl acetate (2 x  100mL) and the combined organic layers were washed
with saturated aqueous sodium 10 bicarbonate (100mL) and brine (100mL),
dried (MgSO4) and evaporated under reduced  pressure to give a brown solid
which was purified by column chromatography (DCK to give  the title
compound. (960mg, 61%). 'H NMR 7.8 (d, IH); 9.15 (d, IR); 9.4(s, 111); 10.4
(s, 1H)  20 25  30 16 AUG 2006  -113 Oahu  L A compound of formula (1): R2
A  R4 x N I '~H N\  Q 0 



Rs H R3  wherein: "' is a single or double bond,  X is N or CIL W and R~
together are either -S-C(RK(W)- or -C(R7)=CW)-S R6 and R7 are both chloro
or one of R6 and R7 is chloro and the other is hydrogen;  R' is
independently selected from halo, nitro, cyano, hydroxy, carboxy,
carbamoyl,  X-C,4alkylcarbainoyl, NN-(C1.4alkY02carbamoyl, sulphamoYl,
N-CI-4alkYlsulphamoyl, NIV- (Cl.4alkyl)2sulphamoyl, -S(O)bCi-4alkyt
(whetein his 0, 1, or 2), C1.4alkyl, C2.4alkenyl, C2- 4allomyL Ci.4alkoxy,
Ci.4alkanoyl, CI-4alkanoyloxy, hydroxyCl-4alkyl, fluoromethyl,
difluoromethyl, trifluoromethyl and trifluoromethoxy; or, when n is 2, the
two R1 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 selectBd from 0, S and N, and optionally being
substituted by one or two  methy, groups; R~ is hydrogen, hydroxy or
caTboxy; R 3 is selected from hydrogen, hydroxy, C,-4koxy, C14alkanoyl,
carbamoyl, C3.7cycloalkyl  (optionally substituted with I or 2 hydroxy
groups), cyano(Cl.4)alkyl, aryl, heterocyclyl, Cj- ,alkyl (optionally
substituted by 1 or 2 Rs groups), and groups of the formulae B and B': 16
AUG 2006  WO 03/074532 PCUGB03/00877 -114- -(CHOt ou OH 0  (OH)y OH  0 (B)
(B')  wherein y is 0 or 1, t is 0, 1, 2 or 3 and u is I or 2; provided that
the hydroxy group is not a  substituent on the ring carbon adjacent to the
ring oxygen; 5 RB is independently selected from hydroxy,
Cl-4alkOXYC14alkoxy, hydroxYC1421koXY,  5- and 6-membered cyclic acetals
and mono- and di-methyl derivatives thereof, aryl,  hoterocyclyl,
C3-7cycloalkyl, CI-4alkanoyl, C1.4alkoxy, CI.4akIS(O)v (wherein b is 0, 1
or  



2), C3-6CYClOalIqlS(O)b- (wherein b is 0, 1 or 2), aryIS(O)v (wherein b is
0, 1 or 2),  beterocycly]S(O)b- (wherein b is 0, 1 or 2), benzylS(O)v
(wherein b is 0, 1 or 2), 10 -N(OH)CHO, -C(=N-OH)NH2,
-C(=N-OI-I)NHCI-4dkYl, -C(=N-OWN(CI4aHqI)~ -C(=N-OR)NHC3-6CYcloalkyl,
-C(=N- OMN(C3-6CYClO3llCyl)2, -COCOOR9, -C(O)NCO)Oe'), -NHC(O)R9,
-C(O)NHS02(CI-4aIkyI), -NHS02)e, (R?)(R'~NS02-, -COCH20R", W)(R')N- and
-COOR9; 15 R9 and R10 are independently selected from hydrogen, hydroxy,
C1-4alkyl (optionally  substituted by 1 or 2 R 13 ), C3.7CYCloalkyl
(optionally substituted by 1 or 2 hydroxy groups  cyano(C3-4)alkyl,
trihalo(CI-4)alkyl, aryl, heterocyclyl and heterocyclyl(Ci.4allcyl); or R'
and R" together with the nitrogen to which they are attached form a 4- to
6- membered ring Where the ring is optionally substituted on carbon by I or
2 substituents  20 independently selected from oxo, hydroxy, carboxy, halo,
nitro, cyano, carbonyl, CI-4alkoxy and heterocyclyl; or the ring may be
optionally substituted on two adjacent carbons  by -0-CH2-0- to form a
cyclic acetal wherein one or both of the hydrogens of the -0-CHrO- group
may be replaced by a methyl; R13 is selected from hydroxy, halo,
trihalomethyl and C1.4alkoxy; 25 R" is independently selected from
hydrogen, CI-49kyl and hydroxyCl-4akl;  or a pharmaceutically acceptable
salt or pro-drug thereof-, with the proviso that the compound of formula
(1) is not: (i)
2,3-dichloro-5-[N-(2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carba3noyl]-4H-thien
o[3,2- b1pyrrole; 16 AUG 2006  WO 03/074532 PCT/GB03/00877 (ii)
2-chloro-5-[N-(2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-thiono[2,3
- b]pyrrole; or (M)
2-chloro-5-[N-(l-mothyl-2-oxo-1,2,3,4-te-trahydroquinol-3-yl)carbamoyl]-6H-
thieno[2,343pyrrole. 5 2. A compound of the formula (1) as claimed in claim
1; wherein  R~ is selected from hydrogen, hydroxy, CI-4alkoxy,
CI.4alkartoyl, carbamoyl, C3.7cycloalkyl (optionally substituted with 1 or
2 hydroxy groups,  cyano(CI-4)aDWI, morpholino, morpholinyl, piperidino,
pipeddyl, pyridyl, pyranyl, pyrmlyl,  



10 imids olyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl,
isothiazolidinyl, 1,3,4-tdazolyl, tp-trazolyl, pyrrolidinyl,
thiamorpholino, pyrrolinyl, homopiperazinyl, 3,5-diaxapiperidinyl,
pyrimidyl, pyrazinyl, pyridazinyl, pyrazolyl, pyrazolinyl, isoxazolyl,
4-oxopydridyl, 2- oxopyrrolidyl, 4-oxothiazolidyL faryl, thienyl, oxazolyl,
1,3,4-oxadiazolyl, and 1,2,4- oxadiazolyl, totrahydrothiopyranyl,
I-oxotetrahydrothiopyranyl, 1,1 15 dioxot5trahydrothippyranyl and
CI.4allryl (optionally substituted by I or 2 e groups); R! and 0 are
independently selected from hydrogen, hydroxy, C14alkyl (optionally
substituted by 1 or 2 R13 groups), C3-7cycloalkyl (optionally substituted
by I or 2 hydroxy  groups), cyano(CI-4)alkyl, trihdo C14W41, aryl,
heterocyclyl and heterocyclyl(C14alkyl); or  20 R9 and R10 together with
the nitrogen to which they are attached form a 4- to 6-membered ring  where
the ring is optionally substituted on carbon by I or 2 substiments selected
from oxo,  hydroxy, carboxy, halo, nitro, cyano, carbonyl and C14alkoxy, or
the ring may be optionally  substituted on two adjacent carbons by
-0-CH270- to form a cyclic acetal wherein one or  both of the hydrogens of
the -0-CHrO- group may be replaced by a methyl; 25 R8 is independently
selected from hydroxy, CI-4aftxyCi4alkoxy, hydroxyCI-4alkoxy,  5- and
6-membered cyclic @icetah and mono- and di-methyl derivatives thereof,
aryl,  heterocyclyl, C3.7cycloalk7l, Ci-4albnoyl, Q-4alkoxy,
CI.4dkylS(O)t~- (wherein b is 0, 1 or 2), C3.6cycloalkylS(O)b- (wherein b
is 0, 1 or 2),  OTYIS(O)b~ (wherein b is 0, 1 or 2), heterocyclyIS(O)b-
(wher&n b is 0, 1 or 2), br=ylS(O)b- 30 (wherein b is 0, 1 or 2),
-N(OH)CHO, -C(=N-OIR)NH2, -C(=N-0H)NHCI.4a]IgI, -C(=N-OR)N(CI-42lk7I)2,1
-C(=N-OR)NHC3-6CYClOWkyI, -C(=N-:  OH)N(C,_,cycIoalIq1),, -COCOORP,
-C(O)NOe)W), -NHC(O)le, e. 1 61 WG 2OW  WO 031074532 PCT/GB03/00877
-C(O)NEIS02(CI-4alkyl), -NHS02le, (RWO)NS02-, -COCH201~.', W)W')N- and
-COOR'; R" is selected from hydroxy, halo, trifluoromethyl and C14alkoxy;
R" is selected from hydrogen, C14akl and hydroxyCI40kyl. 5 or a
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof;
provided that the compound of kormula (1) is not: Q)
2,3-dichloro-5-[N-(2-oxo-1,2,3,4-tetphydroquinol-3-yl)carbamoyI]-4H-diieno[
3,2- 



b]py.aole; (R)
2-chloro-5-[Ar~(2-pxo-1,2,3,"traliydroquinol-3-yl)carbamoyl]-6ff-thieno[2,3
- 10 b1pyrrole; or (iff)
2-chloro-5-[N-(I-methyl-2-oxo-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-
thieno[Z3-b)pyrrole. 3. A compound of the formula (1) as claimed in claim I
or claim 2, wherei n 15 R? is selected from.cyanoC,4alkyl and CI-4alkyl
(optionally substituted by 1 or 2 of Rs  groups); Its is independently
selected from hydroxy, phenyl, 2,2-dimethyl-L3-dioxolan4-yI;
2,2-dimethyl-1,3-dioxan4-yl; 2,2-dimethyl-1,3-dioxan-5-yl,
1,2,4-oxadiazolyl, 1,3,4- oxadiazolyl, triazolyl, tstrazolyl, imidazolyl,
pyrrolidinyl, piprridyl, tetrahydrofaryl, 20 tetrahydropyranyl,
tetrahydrothiopyranyl and tetrahydrothienyl, C1-4alkoxy, Ci-4alkanoyl, C1.
WkVIS(O)b~ (wherein b is 0, 1 or 2), -C(O)N(R)(R'), -COOR! , -C(O)NHS02Me,
-C(=N- 01-I)NH2 , -C(=N-OWNHCI4akyI, -C(=N-OR)N(Cl4aaYI)2 and -NHS02R?; R?
and R'O are independently selected from hydrogen, hydr6xy, Ci-4kyl
optionally  substituted with R" (wherein R13 is CI_4alkoXy or hydroXY); or
25 R? and R'O together with the nitrogen to which they am attached form a
4- to  6-membered ring where the ring may be optionally substituted on
carbon by 1 or 2 hydroxy  groups or carboxy groups), or the ring may be
optionally substituted on two adjacent carbons  by -0-CHrO- to form a
cyclic acetal wherein one or both of the hydrogens of the -0-CH2- 0- group
may be replaced by a methyl. 30 or a pharmaceutically acceptable salt or
in-vivo hydrolysable ester thereof,  provided that the compound of formula
(1) is not c J 16 AUG 2006  -117
2-chloro-5-[N-(l-methyl-2-oxo-IA3,4-tetrohydroqWnol-3-yl)r,arbanloyl]-6H-th
ieno(2,3- b1pyrrole. 4. A compound of die formula (1) as claimed any
preceding claim, wherein R3 is selected from cyanoCI.4alkyl and C14alkyl
(optionally substituted by I or 2  groups); Rs is independently selected
from hydroxy, 2,2-dimethyI-l,3-dioxolan4-yI, 1,2,4- oxadiazolyl,
1,3,4-oxadiazolyl, tetrawlyl, CI.4alkoxyCt4alkanoyl, C,4a]kylS(O)b- (wherei



b is 0, 1 or 2), -C(O)N(R)(R'), -COW, -C(O)NHS02Me, -C(=N.OH)NH2; R? and
R10 are independently selected from hydrogen, hydroxy, C14alkyl optionally
substituted with R 13 (wherein R" is C1.4alkoxy or hydroxy); or R? and R~O
together with the nitrogen to which they are attached form a 4- to
6-membered ring selected from piperidine, 4-hydroxy piperidine,
pyrrolidine,  3,44hydroxypyrrolidine and the dimethylacetal of
3,4-&hydroxypyrrolidine. or a pharmaceutically acceptable salt ormi-vivo
hydrolysable ester thereof,  provided that the compound of formula (1) is
not:
2-cbloro-5-[N-(I-methyl-2-oxo-lq,3,4-tetrahydroquinol-3-yl)carbamoyll-6H-th
iono[2,3- b1pyrrole. 5, A compound of the formula (1) as claimed any
preceding claim, wherein R~ and W together am -S-C(R)=C(R7)- or a
pharmaceutically acceptable salt or in-vivo  hydrolysuble ester thereof 6 A
compound of the formula (1) as claimed in claims 1 to 4, wherein Wand W
together are -(CR7)=C(R6)-S- or a pharmaceutically acceptable salt or
in-vivo  hydrolysable ester thereof. T A compound of the formula (1) as
claimed any preceding claim, wherein X is CIL or a  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 X is N,  or a
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof. 6
AUG 2006  P4CTIGBO3100877 WO 03/074532 9. A compound of the formula (1) as
claimed my preceding claim, wherein A is . . .  phenylene, or a
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof. 10.
A compound of the formula (1) as claimed in any one of claims 1 to 8,
wherein A is  5 heteroarylene, or a pharmaceutically acceptable salt or
in-vivo hydrolysable ester thereof.  11. A compound of the formula (1) as
claimed any preceding claim, wherein ~--- isa  single bond, or a
pharmaceutically acceptable salt or in-vivo hydrolysable ester thereof. 10
12. A compound of the formula (1) as claimed in claim 1, which is any one
of
2-chlom-N-[l-(mothoxycarbonyhmthyl)-2-oxo-1,2,3,4-tBtrahydroquinolin-3-yll-
6H- thieno[2,3-blpyrrole-5-carboxamide;
N-[l-(carboxymethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl]-2-chloro-6LT-th
ieno[2,3- 



b)pyrrole-5-carboxamide; 15 2-chloro-N-[l-(carbamoylmethyl)-2-oxo-1,2;
3,4-tBtrahydroquinolin-3-yl]-6H-thieno[2,3- b1pyrrole-5-carboxamide;
2-chlom-N-[l-(N,N-dimethylmbamoylmethyl)-2-oxo-1,2,3,4-tetrahydroquimlin-3-
yll-6H- thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-[I-(N-mothylcarbamoylmethyl)-2-oxo-1,2,3,4-totahydroquinolin-3-y
ll- 6H- 20 thieno[2,3-b]pyirole-5-c-arboxamide;
2-chloro-N-[l-(N-hydroxycarbamoylmethyo-2-oxo-1,2,3,4-tetrahydroquinolin-3-
yl]- 6H- thiono[2,3-b]pyi-role-5-carboxamide;
2-chloro-N-{l-[N-(2-hydroxyethyl)carbamoylmethyl]-2-oxo-1,2,3,4-tetrahydroq
uinolin-3-yll- 6H-thieno[2,3-b]pyrrolc~5-carboxami&-, 25
'7,chloro-N-[l-(Z-hydroxyethyl)-2,7oxo-1,2,3,4-tetmhydroquinolin-3-yll-6H-N
eno[2,3- b1pyrrol-5-y1carboxamide;
2-chloro-N-(I-(2,3-dihydroxypropyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-
6H-thieno[2,3- b]pyrrole-5-carboxamide; 2-chloro-N-f
1-[(2,2-diniethyl-1,3-dioxolan-4(3)-yl)methyl]-2-oxo-1,2,3,4-tetrahydroquin
oHn- 30 3(i~~-yll-6H-thieno[2,3-b]pyrrole-5-=boxamide;
2,chloro-N-[I-(2(S),3-dihydroxypropyl)-2-oxo-1,2,3,4-letrahydroquinoHn-3(XS
)-yl]-6H- thieno[2,3-blpyn-ole-5-carboxamid~,-; 16 AUG 2006  WO 03/074537
PCT/GB03/00877
2-chloro-N-[I-(2,2-dimethyl-1,3-dioxolan-4(R)-ybnethyl)-2-oxo-1,2,3,4-tetra
hydroquinolin- 3(1~~-yll- 6H-thieno[2,3-b]pytrole-5-mboxamide
2-chloro-N-[l-(2(R),3-dihydroxypropyl)-2-oxo-1,213,4-tetrahydroquinolin-3(M
-yl]-6H- thiono[2,3-b]pyrrole-5-carboxamide; 5
2-chloro-IV-{I-[2-(4-hydroxypiperidin-1-yl)-2-oxoethyl]-2-oxo-1,2,3,4-tetra
hydroquinohn-3- yll-6H-thieno[2,3-blpyn-ole-5-carboxamide; 2-chloro-N-f
1-[N-(1,3-dihydroxyprop-2-yl)carbamoylmethyl]-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yll-6H-thieno[2,3-b]pyrrole-5-caiboxamide;
2-chloro-N-f
1-[N-(2-Methoxyethyl)carbamoylraethyl]-2-oxo-1,2,3,4-trtrahydraquinolin-3-
10 yl)-6H-thieno[2,3-blpyirole-5-carboxamide; 2-chloro-N-(1-12-[(3a,6a-
cU)-2,2-dimthyltetrahydro-5H-[1,3]dioxolo[4,5-c]pyrrol-5-yi]-2-
oxoethyl}-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)-
6H-thieno[2,3-blpyrrole-5-carboxami-U'-D-,  



2-chloro-N-(1-12-[(cis)-3,4-Dihydroxypyrrolidin-1-yll-2-oxoethyl}-2~oxo-1,2
,3,4 tetahydroquinolin-3-yl)-6H-thieno[2,3-blpyn-ole-5-carboxaniide;  15
2-chloro-Nq
1-[2-(dimethylamino)ethyll-2-oxo-1,2,3,4-tetrahydroquinolin-3-y11-6H-
thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-{I-[(2,2-dimathyl-1,3-dioxan-5-yl)methyl]-2-oxo-1,2,3,4-tetrahyd
roquinoUn-3- yl)-6H-thieno[2,3-blpyrrole-5-carboxamide; 2-chIoro-N- [
1-[3-hydroxy-2-(hydroxymethyl)propyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl
l- 20 6H-thieno[2,3-bjpyrrole-5-=boxamide; 2,3-dichloro-N-1
I-E(2,2-dimethyl-1,3-dioxan-5-yl)methyll-2-oxo-1,2,3,4-tetrahydroquinolin-
3-yl J-4H-thieno [3,2-b]pyn-ole-5-=boxamicla; 2,3-dichloro-N-f
1-[3-hydroxy-2-(hydroxymethyl)propyl]-2-oxo-1,2,3~4-tetrahydmquinolin-3-
yl}-4H-tbieno[3,2-blpyrrole-5-carboxamide; 25
2-chloro-N-(1-12-[(2,3-dihydroxypropyl)amino]-2-oxoethyll-2-oxo-1,2,3,4-
tetrahydroquinolin-3. yl)-6H-thieno[2,3-blpynole-5-carboxamide;
2-chloro-N-{I-[2-(methoxy)ethyll-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-6H-
thieno[2,3- b]py.trole-5-carboxamide;
2-chloro-N-fl-(cyanomethyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-6H-thien
o[2,3-b]pyiTole- 30 5-carboxainide;
2-rhloro-N-{I-[(3-methyl-1,2,4-oxadiazol-5-yl)methyll-2-oxo-1,2,3,4~~trahyd
roquinoHn-3- ylj-6H-thiejao[2,3-b]pyrrole-5-carboxamide; AUG 2006  WO
031074532 PCT/GBO3100877 -120-
2-chloro-N-[2-oxo-l-(IH-tetrazol-5-ylmethyl)-1,2,3,4-tetrahydroquinolin-3-y
ll-6H-thieno[2,3- b]pyrrole-5-carboxamide; 2-chloro-N-(I-f
2-[(methylsulphonyl)aminol-2.-oxoethyll-2-oxo-1,2,3,4-tetahydroquinohn-3-
yl)-6H-thieno[2,3-blpyrrole-5-carboxamide; 5 N-{I-[(2Z)-2-amin
-2-(hydmxyimino)ethyl]-2-oxo-1,2,3,4-tetrahydroquinoHn-3-y11-2-chloro-
6H-thieno[2,3-b]pyrrole-5-carboxamide;
2-chloro-N-12-oxo-l-[(5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)methyll-1,2,3,
4- tetrahydroquinoHn-3-yl)-6H-thieno[2,3-b]pyrrole-5-carboxamide;
N-{l-[(5-amino-1,3,4-oxadiazol-2-yl)melhyl]-2-oxo-1,2,3,4-tetrahydroquinohn
-3-yl}-2 10 chloro-6H-thieno[2,3-b]pyrrole-5-carboxaraide; 



2-chlom-N-f
1-[2-(methylthio)ethyl]-2-oxo-1,2,3,4-tBtrahydroquinoHn-3-yll-6H-tbieno[2,3
- b]pynole~5-carboxamide-, 2-cldoro-N-1
1-[2-(methylsulfmyl)ethyl]-2-oxo-1,2,3,4-tetrahydroquinolin-3-yl}-6H-
thieno[2,3-b]pyimle-5-carboxamide; 15 2-chloro-N-f
1-[2-(methylsWfonyl)ethyll-2-oxo-1,2,3,4-tetrahydroquinoIin-3-yll-6H-
thierio[2,3-blpyrrole~~~arboxamide;
2,3-dichloro-N-[l-(mothoxycarbonylmthyl)~,2-oxo-1,2,3.,4-tetrahydroquinohn-
3-y11-4H- thieno[3,2-b]pyrrole-5-carboxamide;
N-[I-(carboxymethyl)-2-oxo-1,2,3,4-:tetrahydroquinoEn-3-yl]-2,3-dichloro-4H
-thicno[3,2- 20 bjpymle-5-carboxamide;
2,3-dichloro-N-[l~(2-hydroxyethyl)-2-oxo-1,2,3,4-tetrahydroquiuolin-3-yl]-4
H-ffiieno[3,2- blpyrmle-5-carboxami(le;
2,3-dichloro-N-(I-[(2R)-2,3-dihydmxypropyll-2-oxo-1,2,3,4-tetrahydroquinoJi
n-3-yl}-4H- thieno[3,2-blpyrrole-5-carboxamide; 25
')~cbloro-N-11-[3-(dimethylamino)-2-hydroxypropyll-2-oxo-1,2,3,4-utr&ydraqu
inoHn-3-yll- 6H-thieno[2,3-b]pyrroIL-5-carboxamide;
2-chloro-N-12-oxo-l-[(2-oxo-1,3-dioxm-5.-yl)methyll-1,2,3,4-tetrahydroquino
lin-3-yl}-6H- thieno[2,3-b]pyrmle-5-carboxamide; 2-chloro-N-[I-(3-hydroxy I
propyl)-2-oxo-1,2,3,4-tetmhydroquinoHn-3-ylj-~H-ihiono[2,3- 30
blpyrmle-5-carboxami&;
2-chloro-N-{l-[3-(mothylamino)-3-oxopropyll-2-oxo-1,2,3,4-tetrahydroquinoli
n-3-yl}-6H- thiono[2,3-blp~zol~-5-carboxan3ide; 16 AUG 2006  WO 03/074532
PCT/GB03/00877
2-chloro-N-[2-oxo-l-(2-oxobutyl)-1,2,3,4-tetrahydroquinoRn-3-yll-6H-thieno[
2,3-blpyirole-5- carboxamide;
2-rhloro-N-[l-(2-h~droxybutyl)-2-oxo-1,2,3,4-tetrahydroquinolin-3-yll-6H-th
ieno[2,3- blpyrrole-5-carboxamide; 5
2,Mchloro-N-[(6S)-7-oxo-5,6,7,8-teft-ahydroimidazo[1,2~alpyiLmidin-6-yll-4H
-thieno[3,2- bjpyrrole-5-carboxamide;
2,3-dichloro-N-(2oxo-1,2i3,4-tetrahydrc)-1,5-naphthyridin-3-yl)-4H-thieno[3
,2-blpyrrole-5- carboxamide;
2-chlom-N-(Z-oxo-1,2,3,4-t--trahydro-1,7-naphthyiidin-3-yl)-6H-thieno[2,3-b
]pyrrole-5- 



10 caTboxamide-,
N-(6-fluoro-1,2,3,4-tetrahydroquinolin-3-yl)-6H-thieno[2,3-blpyr,role-5-car
boxamide; and
N-(6-methoxy-1,2,3,4-tetrahydroquinoHn-3-yl)-6H-thieno[2,3-bjpyaole-5-carbo
xamide-,  or a pharmaceutically acceptable salt or an in-vivo hydrolysable
ester thereof. 15 13. A pharmaceutical composition which comprises a
compound of the formula (1), or a  pharmaceutically acceptable salt or
in-vivo hydrolysable ester thereof, as claimed in any one  of claims I to
12 in association with a phamaceuticOy-acceptable diluent or carrier. 14.
'A compound of the formula (1), or a pharmaceutically acceptable salt or
in-vivo  20 hydrolysable, ester thereof, as claimed in any one of claims I
to 12, for use 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  25 16. A compound of the
formula (1), or a pharmaceutically acceptable salt or in-vivo  hydrolysable
ester thereof, as claimed in any one of claims 1 to 12, for use as a
medicament in  the treatment of type 2 diabetes, insulin resistance,
syndrome Y, hyperinsuhnaemia,  hyperglucagonaf-mia, cardiac isc-haerrLia.
or obesity in a warm-blooded animal such as man. 30 17. The use of a
compound of the formula (1), or a pharmaceutically acceptable salt or in-
vivo hydrolysable ester thereof, as claimed in any one of claims I to 12,
in the manufacture of ? 16 AUG 2006  -122 a medicament for use in the
treatment of type 2 diabetes, insulin resistance, syndrome X
hypetinsuEnaemia, hyperglucagonaemia, cardiac ischaemia, or obesity in a
warm-bloodei  animal such as man. 18. The use of a compound of the formula
(1), or a pharmaceutically acceptable salt  vivo hydrolysable ester
thereof, as cia=*ed in any one of claims 1 to 12, in the manufactL  a
medicarrient for use in the treatment of typo 2 diabetes in a warm-blooded
animal such  inan. 19. A process for the preparation of a compound of
formula (1) as claimed in claim 1  which process comprises: reacting an
acid of the formula (2): 



R4 H  R5Z (2)  or an activated derivative thereot with an amino of formula
(3):  R2 (RI)n H2N It N R3  (3) and thereafter if necessary: ') converting
a compound of the formula (1) into another compound of the formula (1);
i!) 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. 16 AUG 2006  -123 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(IH)-one dihydrochloride; and
3-amino-3,4-dihydro-1,7-naphthyridin-2(lH)-one. 




