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P2X7 RECEPTOR ANTAGONISTS AND THEIR 
USE 

[0001] The present invention relates to certain heteroaryl 
amide derivatives, processes for their preparation, pharma 
ceutical compositions containing them, and their use in 
therapy. 
[0002] The P2X7 receptor (previously knoWn as P2Z recep 
tor), Which is a ligand-gated ion channel, is present on a 
variety of cell types, largely those knoWn to be involved in the 
in?ammatory/immune process, speci?cally, macrophages, 
mast cells and lymphocytes (T and B). Activation of the P2X7 
receptor by extracellular nucleotides, in particular adenosine 
triphosphate, leads to the release of interleukin-1B (IL-16) 
and giant cell formation (macrophages/microglial cells), 
degranulation (mast cells) and proliferation (T cells), apop 
tosis and L-selectin shedding (lymphocytes). P2X7 receptors 
are also located on antigen-presenting cells (APC), kerati 
nocytes, salivary acinar cells (parotid cells), hepatocytes and 
mesangial cells. 
[0003] It Would be desirable to make compounds effective 
as P2X7 receptor antagonists for use in the treatment of 
in?ammatory, immune or cardiovascular diseases, in the aeti 
ologies of Which the P2X7 receptor may play a role. 
[0004] The present invention provides a compound of for 
mula (IA) 

(1A) 
(CH2)»1—X—(CR5 R6)n_R2 

(R4)q 

I \ Vi 
(R1); Y 

or a pharmaceutically acceptable salt, prodrug or solvate 
thereof, 
Wherein 

p is 0, l or 2; 
each R1 independently represents halogen or Cl_6 alkyl 
optionally substituted by at least one substituent selected 
from hydroxyl, halogen and C1_6 alkoxy; 
q is 0, l or 2; 
each R4 independently represents halogen or C1_6 alkyl 
optionally substituted by at least one substituent selected 
from hydroxyl, halogen and C l_6 alkoxy; 

misO, l,2or3; 

X is 4C(O)NHi or iNHC(O)i; 

[0005] nis 0,1,2 or 3; 
Within each grouping CR5R6, R5 and R6 each independently 
represent hydrogen, C l_6 alkyl or R5 and R6 together With the 
carbon atom to Which they are both attached can form a 3- to 
6-membered cycloalkyl ring; 
R2 represents a 4- to 9-membered cycloalkyl ring system, 
Which cycloakyl ring system can be optionally substituted by 
at least one substituent independently selected from halogen, 
hydroxyl, iS(O)fCl_6alkyl, iNR7R8, 4C(O)ORl2, 40C 
(O)Rl3, iC(O)NRl4Rl5, iSO2NRl6Rl7, iNRlsSOzRlg, 
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C1_6 alkoxy, C1_6 hydroxyalkyl or a C1_6 alkyl group Which 
C1_6 alkyl group can be optionally substituted by at least one 
halogen; fis 0, l or 2; 
one ofY or Z is nitrogen and the other is a group CR3 Wherein 
R3 is a group of formula (HA) 

(HA) 

wherein X1 represents an oxygen or sulphur atom, or a 
group>NiRl 1 wherein R1 l is hydrogen or a C l_5 alkyl group 
Which can be optionally substituted by one or more substitu 
ents selected from hydroxy, halogen or C l_6alkoxy; s is 0 or 1; 
R9 represents a bond or a C l_5 alkylene group, Which can be 
optionally substituted by at least one substituent selected 
from hydroxyl, halogen and C l-C6 alkoxy; 
R1O represents hydrogen, hydroxyl, carboxyl, iC(O)OR2O, 
iNR2lR22, iC(O)NOH, or a group iWRB; 
or R10 represents a 4- to 9-membered carbocyclic or hetero 
cyclic ring, either of Which may include bridging groups, 
Which carbocyclic and heterocyclic ring can be optionally 
substituted by at least one substituent selected from halogen, 
hydroxyl, :O, carboxyl, cyano, C 1 -C6 alkyl, C 1 -C6 hydroxy 
alkyl, a group iW'R24, 4C(O)NOH, i(CH2)tNR25R26, 
*<CH2).C(0)NR”R28, *(CH2)tR29*(CH2)tNR3°C(O) 
R31, iS(O),R32, NR33SO2R34, NR35C(O)NR36S(O),R37, 
*S(O)r(CH2)tNR38R39, *NR4OS(O),NR4IR4Z, *S(O)r 
(CH2)t C(O)OR43, or -M(CH2)tC(O)OR44 Wherein M repre 
sents a bond, 0, or a group>NR45; 

tis0, l,2,3,4,5or6; 
r is 0, l or 2; 
R21 and R22 are independently selected from hydrogen, C2_7 
alkenyl, C1_6 alkylcarbonyl, iSO2R46, 4C(O)NHSO2R47, a 
3- to 8-membered carbocyclic or heterocyclic ring Which 
carbocyclic or heterocyclic ring can be optionally substituted 
by at least one substituent selected from halogen, hydroxyl 
and carboxyl, 
or R21 and R22 may independently represent a C1_7 alkyl 
group Which C l_7 alkyl group can be optionally substituted by 
at least one substituent independently selected from halogen, 
carboxyl, hydroxyl, iNH(CH2)2_4OH, C1_6 alkoxy, C1_6 
alkylthio, C1_6 alkoxycarbonyl, iNR48R49, 4C(O) 
NRSOR5 1, iNR52COR53 , iNR54SO2R55 and iNR67C(O) 
NR68SO2R56; 

R23 and R24 independently represent a 3- to l0-membered 
carbocyclic or heterocyclic ring comprising from 1 to 5 het 
eroatoms independently selected from nitrogen, oxygen and 
sulphur, Which carbocyclic or heterocyclic ring canbe option 
ally substituted With at least one substituent selected from 
hydroxyl, :O, :S, nitro, cyano, amino, halogen, iSO2Cl_6 
alkyl, C1_6 alkylcarbonyl, C1_6 alkoxycarbonyl, C1_6 alky 
lamino, di-Cl_6 alkylamino, and a C1_6 alkyl group Which C1_6 
alkyl group can be optionally substituted by at least one 
substituent selected from halogen and hydroxyl; 



US 2009/0143354 A1 

R7, R8, R12, R13, R14, R15, R16, R17, R18 and R19 each inde 
pendently represent a hydrogen atom or C1_6 alkyl group 
optionally substituted by at least one substituent selected 
from hydroxyl, halogen and C l_6 alkoxy, or any of R7 and R8, 
R14 and R15, R16 and R17 together With the nitrogen atom to 
Which they are both attached can form a 3- to 8-membered 
saturated heterocyclic ring; 
R20’ R34’ R37’ R46, R47’ R54’ R55’ R56, R57’ R58, R59’ R60, 
R61R62R63, R64, R65R66, R67 and R68 each independently 
represent hydrogen or a C 1 _6 alkyl group Which can be option 
ally substituted by at least one substituent selected from halo 
gen and hydroxyl; 
R25 R26 R27 R28 R30 R31 R32 R33 R35 R36 R38 R39 R40 
R41: R42’, R43” R44” R45” R48’, R45’ R56’ R51, R52 and Rss’eac? 
independently represent a hydrogen atom or a Cl_6 alkyl, C2_6 
hydroxyalkyl or a C3_8 cycloalkyl group, or any of R25 and 
R26, R27 and R28, R38 and R39, R41 and R42, R48 and R49, R50 
and R51 together With the nitrogen atom to Which they are 
both attached can form a 3- to 8-membered saturated hetero 
cyclic ring; and R29 is aryl. 
[0006] Certain compounds of formula (IA) are capable of 
existing in stereoisomeric forms. It Will be understood that the 
invention encompasses all geometric and optical isomers of 
the compounds of formula (IA) and mixtures thereof includ 
ing racemates. Tautomers and mixtures thereof also form an 
aspect of the present invention. 
[0007] As used herein, the term “halogen” includes ?uo 
rine, chlorine, bromine and iodine, and in particular is ?uo 
rine and chlorine. In the context of the present speci?cation, 
unless otherWise indicated, an alkyl substituent or alkyl moi 
ety in a sub stituent group may be linear or branched and may 
contain up to 10 carbon atoms. Examples of alkyl groups/ 
moieties containing up to 7 carbon atoms include methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pen 
tyl, n-hexyl and n-heptyl. 
[0008] The term “cycloalkyl” refers to saturated alkyl 
rings, unless otherWise indicated containing from 3 to 9 and 
preferably from 4 to 7 carbon atoms. The term “heteroatom” 
includes oxygen, sulphur and nitrogen. The term “aryl” refers 
to aromatic groups such as phenyl or naphthyl, and in par 
ticular phenyl. “Carbocyclic” refers to saturated or unsatur 
ated rings containing from 3 to 10 carbon atoms. 
[0009] The expression “heterocyclic” includes saturated 
and unsaturated rings Which unless otherWise indicated are of 
from 3 to 10 atoms, at least one of Which is a heteroatom 
selected from oxygen, sulphur or nitrogen. The rings may be 
mono- or bicyclic, and saturated or unsaturated. Bicyclic 
rings may be fully or partially aromatic in character. Nitrogen 
heteroatoms Will be substituted as necessary, and may also be 
in the form of N-oxides. Sulphur atoms may be in the form of 
S, 8(0) or S(O)2. In particular heterocyclic rings in com 
pounds of formula (IA) and (IB) are saturated rings, such as 
piperidine, piperaZine, pyrrolidine or homopiperidine. 
[0010] A “hydroxyalkyl” substituent may contain one or 
more hydroxyl groups but preferably contains one hydroxyl 
group. 
[0011] In formula (IA), each R1 or R4 independently repre 
sents halogen or C1-C6, preferably C1-C4, alkyl (e.g. methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pen 
tyl or n-hexyl) optionally substituted by at least one substitu 
ent (eg one, tWo or three substituents independently) 
selected from hydroxyl, halogen (e.g. chlorine, ?uorine, bro 
mine or iodine) and C1-C6, preferably C1-C4, alkoxy (e.g. 
methoxy, ethoxy, n-propoxy or n-butoxy). 
[0012] In an embodiment of the invention, in formula (IA) 
p is 0 orp is l and R1 represents halogen, preferably chlorine, 
or R1 represents methyl. 
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[0013] In an embodiment of the invention, in formula (IA) 
n is l or 2, preferably 1. 
[0014] In an embodiment of the invention, in formula (IA) 
q is 0. 
[0015] In an embodiment of the invention, in formula (IA) 
m is l or 0, preferably 0. 
[0016] In formula (IA), Within each grouping CR5R6, R5 
and R6 each independently represent hydrogen, halogen (e. g. 
chlorine, ?uorine, bromine or iodine) or C1-C6, preferably 
C1-C4, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, tert-butyl, n-pentyl or n-hexyl), or R5 and R6 
together With the carbon atom to Which they are both attached 
form a 3- to 6-membered cycloalkyl ring (e.g. cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl). 
[0017] In an embodiment of the invention, in formula (IA) 
R5 and R6 each independently represent hydrogen, Cl-C4 
alkyl, preferably methyl, or R5 and R6 together With the car 
bon atom to Which they are both attached form a cyclopropyl 
ring. Preferably each R5 and R6 is hydrogen. 
[0018] In formula (IA), R2 represents a 4- to 9-membered 
cycloalkyl ring system, Which cycloakyl ring system can be 
optionally substituted by at least one substituent (eg one, 
tWo, three or four sub stituents independently) independently 
selected from halogen (e.g. chlorine, ?uorine, bromine or 
iodine), hydroxyl, iS(O)/Cl_6alkyl, iNR7R8, 4C(O) 
OR”, 4OC(O)RI3, 4C(O)NRl4Rl5, iSOZNRMRU, 
iNR18SO2R19, Cl_6 alkoxy (e.g. methoxy, ethoxy, n-pro 
poxy or n-butoxy), C1_6 hydroxyalkyl (e.g. 4CH2OH, 
4CH2CH2OH, iCHzCHzCHzOH or iCH(OH)CH3) or a 
C1_6, preferably C1_4, alkyl group (eg methyl, ethyl, n-pro 
pyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or 
n-hexyl) Which C1_6 alkyl group can be optionally substituted 
by at least one halogen (e.g. chlorine, ?uorine, bromine or 
iodine); fis 0, l or 2. 
[0019] In formula (IA), preferred 4- to 9-membered 
cycloalkyl ring systems R2 include cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl and cyclooctyl. 
[0020] In formula (IA), preferred substituents on the 4- to 
9-membered cycloalkyl ring system R2 include halogen, 
hydroxyl, iS(O)/C1_6alkyl and a C1_6 alkyl group. 
[0021] In formula (IA), examples of groups iS(O)fCl_ 
6alkyl include methylthio, ethylthio, methylsulphinyl, ethyl 
sulphinyl, methylsulphonyl and ethylsulphonyl. 
[0022] In an embodiment of the invention, in formula (IA) 
R2 represents a cyclopentyl or cyclohexyl ring optionally 
substituted With a C1_4 alkyl group. 
[0023] In formula (IA), one of Y or Z is nitrogen and the 
other is a group CR3 Wherein R3 is a group of formula (IIA) 

(1A) 

wherein X1 represents an oxygen or sulphur atom, or a 
group>NiRl 1 wherein R1 1 is hydrogen or a C1_5, preferably 
C1_4, alkyl group (eg methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, tert-butyl) Which can be optionally substi 
tuted by one or more substituents (eg one, tWo, three or four 
sub stituents independently) selected from hydroxyl, halogen 
(e.g. chlorine, ?uorine, bromine or iodine), or C1_6, prefer 
ably C1_4, alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-bu 
toxy); s is 0 or 1. 
[0024] In an embodiment of the invention, in formula (IA) 
Y is nitrogen and Z is a group CR3. 
[0025] In formula (IIA), R9 represents a bond or a C1_5, 
preferably C1_3, alkylene group (eg iCH2i, 
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iCHZCHZi or iCH2CH2CH2i), Which can be option 
ally substituted by at least one substituent (e. g. one, tWo, three 
or four substituents independently) selected from hydroxyl, 
halogen (e.g. chlorine, ?uorine, bromine or iodine), or C1_6, 
preferably C1_4, alkoxy (e.g. methoxy, ethoxy, n-propoxy or 
n-butoxy). 
[0026] In formula (IIA), R1O represents hydrogen, 
hydroxyl, carboxyl, 4C(O)OR2O, iNR2lR22, 4C(O) 
NOH, or a group iWRB ; 
or R10 represents a 4- to 9-membered carbocyclic or hetero 
cyclic ring, either of Which may include bridging groups, 
Which carbocyclic and heterocyclic ring can be optionally 
substituted by at least one substituent (eg one, tWo, three or 
four substituents independently) selected from halogen (e.g. 
chlorine, ?uorine, bromine or iodine), hydroxyl, :0, car 
boxyl, cyano, C1-C6, preferably C14, alkyl (e.g. methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pen 
tyl), C1_6, preferably C1_4, hydroxyalkyl (e.g. 4CH2OH, 
iCH2CH2OH, iCH2CH2CH2OH or 4CH(OH)CH3), a 
group iW'R24, ‘C(O)NOH, i(CH2)tNR25R26 i(CH2) 
tC(0)NR”R28, *(CH),R29*(CH2)NR3°C(0)R , ism) 
,R32, iNR33SO2R34, iNR35C(O)NR36S(O),R37, iS(O), 
(CH2mR38R39, *NR4°S<0),NR41R42, *S(0),(CH2)tC 
(O)OR43, or M(CH2)tC(O)OR44 Wherein M represents a 
bond, 0, 8(0),, or a group>NR45 . 
[0027] In an embodiment of the invention, in formula (IIA) 
t is 0, l or 2, preferably 0. 
[0028] In an embodiment of the invention, in formula (IIA) 
R9 represents a C1_5 alkylene group Which can be optionally 
substituted by at least one hydroxyl; and R10 represents 
hydrogen, hydroxyl, carboxyl, iC(O)OR2O, iNRZIRZZ, 
iC(O)NOH, or a group iWRB. 
[0029] In formula (IIA), when R10 represents a 4- to 
9-membered carbocyclic ring examples of preferred carbocy 
clic rings include cyclobutyl, cyclopentyl, cyclohexyl, most 
preferably cyclohexyl. 
[0030] In formula (IIA), when R10 represents a 4- to 
9-membered heterocyclic ring, the heterocyclic ring prefer 
ably contains from 1 to 3, more preferably 1 to 2, heteroatoms 
selected from nitrogen, oxygen and sulphur, preferably nitro 
gen: examples of preferred heterocyclic rings R10 in formula 
(IIA) include pyrrolidinyl, piperidinyl, piperaZinyl, homopip 
eraZinyl and homopiperidinyl. 
[0031] In formula (IIA), when R10 represents a substituted 
4- to 9-membered heterocyclic ring, examples of preferred 
substituents for the heterocyclic ring include hydroxyl, 
cyano, carboxyl, methyl, iNHZ, iNHCH3, 
iNHCHzCHzOH, 4CH2C(O)OH, iNHCH2C(O)OH, 
iNHCH2CH2C(O)OH, iCH2NHCH3, 
iCH2NHCH2CH2OH, iSO2CH2CH2OH, 
iN(CH2CH2OH)C(O)OC(CH3)3, *NHSO2CF3, iNHC 
(O)NHSO2CH3, tetraZolyl and groups of formula: 

0 
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[0032] In an embodiment of the invention, in formula (IIA) 
s is 0; R9 is a bond; and R10 is an optionally substituted 4- to 
9-membered carbocyclic or heterocyclic ring. 
[0033] In an embodiment of the invention, When in formula 
(IIA) s is 0 and R9 represents a bond, R1O represents a pyrro 
lidinyl, piperidinyl, piperaZinyl or homopiperidinyl group, 
Which can be optionally substituted by at least one substituent 
selected from hydroxyl, cyano, carboxyl, methyl, iNHZ, 
iNHCH3, iNHCHzCHzOH, %H2C(O)OH, 
iNHCH2C(O)OH, iNHCH2CH2C(O)OH, 
%H2NHCH3, %H2NHCH2CH2OH, iSO2CH2CH2OH, 
iN(CH2CH2OH)C(O)OC(CH3)3, iNHSO2CF3, iNHC 
(O)NHSO2CH3. 
[0034] In another embodiment of the invention, When in 
formula (IIA) s is 0 and R9 represents a bond, R1O represents 
a pyrrolidinyl, piperidinyl, piperaZinyl or homopiperidinyl 
group, Which can be optionally substituted by at least one 
substituent selected from tetraZolyl and groups of formula: 

N/ \N/H FiNlN/H 
LQO gr 
I I 

[0035] In formula (IIA), R21 and R22 are independently 
selected from hydrogen, C2_7 alkenyl, C1_6 alkylcarbonyl (e. g. 
methylcarbonyl or ethylcarbonyl), iSO2R46 (e.g. SO2CF3), 
4C(O)NHSO2R47 (e.g. 4C(O)NHSO2CH3), a 3- to 8-mem 
bered carbocyclic or heterocyclic ring Which carbocyclic or 
heterocyclic ring can be optionally substituted by at least one 
substituent (e. g. one, tWo, three or four substituents indepen 
dently) selected from halogen, hydroxyl and carboxyl. When 
R21 and/or R22 represent a 3- to 8-membered heterocyclic 
ring, said ring preferably comprises from 1 to 3, more pref 
erably l to 2, heteroatoms selected from nitrogen, oxygen and 
sulphur. 
[0036] Alternatively, in formula (IIA) R21 and R22 may 
independently represent a Cm, preferably Cl_4 alkyl group 
(eg methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
tert-butyl, n-pentyl) Which C l_7 alkyl group can be optionally 
substituted by at least one substituent (eg one, tWo, three or 
four sub stituents independently) independently selected from 
halogen (e.g. chlorine, ?uorine, bromine or iodine), carboxyl, 
hydroxyl, iNH(CH2)2_4OH, C1_6, preferably C1_4, alkoxy 
(e.g. methoxy, ethoxy, n-propoxy or n-butoxy), C l_6 alkylthio 
(e.g. methylthio, ethylthio, n-propylthio or n-butylthio), C1_6, 
preferably C1_4, alkoxycarbonyl (e.g. methoxycarbonyl or 
ethoxycarbonyl), iNR48R49, iC(O)NR5OR51, NR52C(O) 
R53 , iNR54SO2R55 and iNR67C(O)NR68SO2R5 6. 
[0037] In an embodiment of the invention, in formula (IIA) 
When s is l and R9 is a bond, R10 is other than hydroxyl, 
carboxyl, 4C(O)OR2O, iNR2lR22, or C(O)NOH 
[0038] In formula (IIA) in the groups iWRB and 
iW'R24, W and W' preferably independently represent a 
bond, 0, S, SO, SO2 or >NR6l, most preferably a bond. 
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[0039] In formula (IIA), R13 and R24 independently repre 
sent a 3- to 10-, preferably 5 to 6-membered carbocyclic or 
heterocyclic ring comprising from 1 to 5, preferably 2 to 4, 
heteroatoms independently selected from nitrogen, oxygen 
and sulphur, Which carbocyclic or heterocyclic ring can be 
optionally substituted With at least one substituent (eg one, 
tWo or three substituents independently) selected from 
hydroxyl, :O, :8, nitro, cyano, amino, halogen (e.g. chlo 
rine, ?uorine bromine or iodine), iSOZCL6 alkyl, C1_6 alky 
lcarbonyl (e.g. methylcarbonyl or ethylcarbonyl), Cl_6 
alkoxycarbonyl (e.g. methoxycarbonyl or ethoxycarbonyl), 
C1_6 alkylamino(e.g. methylamino or ethylamino), di-Cl_6 
alkylamino (e.g. dimethylamino) and a C1_6 alkyl group (eg 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-bu 
tyl, n-pentyl or n-hexyl) Which C l_6 alkyl group canbe option 
ally substituted by at least one substituent (eg one, tWo or 
three substituents independently) selected from halogen (e. g. 
chlorine, ?uorine bromine or iodine) and hydroxyl; 
[0040] Examples of groups R23 and R24 that may be con 
Veniently employed in the present invention in accordance 
With formula (IA) includezi 

[0041] (I) tetraZolyl; 
[0042] (II) a 5- to 6-membered carbocyclic or heterocy 

clic ring comprising from 1 to 4, preferably 1 to 3, 
heteroatoms selected from nitrogen, oxygen and sul 
phur, Which carbocyclic or heterocyclic ring is substi 
tuted by at least one substituent (eg one, tWo or three 
substituents independently) selected from hydroxyl, 
:O, and:S and Which carbocyclic or heterocyclic ring 
may further be optionally substituted by at least one 
substituent selected from halogen (e.g. chlorine, ?uo 
rine, bromine or iodine), nitro, cyano, iSO2Cl_6 alkyl, 
C1_6 alkylcarbonyl, C1_6 alkoxycarbonyl, and a C1_6, 
preferably C1_4, alkyl group Which C1_6 alkyl group can 
be optionally substituted by at least one substituent (eg 
one, tWo or three substituents) selected from halogen 
(e.g. chlorine, ?uorine, bromine or iodine), and 
hydroxyl; 

[0043] (III) a 1,2,3-triaZolyl or 1,2,4 triaZolyl group 
Which triaZolyl group can be optionally substituted by at 
least one substituent (e. g. one, tWo or three substituents) 
selected from halogen (e.g. chlorine, ?uorine, bromine 
or iodine), nitro, cyano, iSO2Cl_6 alkyl, C1_6 alkylcar 
bonyl, Cl_6 alkoxycarbonyl and a C1_6, preferably C14, 
alkyl group Which C1_6 alkyl group can be optionally 
substituted by at least one substituent (eg one, tWo or 
three substituents) selected from halogen (e.g. chlorine, 
?uorine, bromine or iodine), and hydroxyl; and 

[0044] (IV) a phenyl group or a 5- to 6-membered unsat 
urated heterocyclic ring comprising from 1 to 2 nitrogen 
atoms, Which phenyl group or heterocyclic ring is sub 
stituted by a group iNR69SO2NR7OR7l or a group 
iSOZRn, Wherein R69, R70, R71 and R72 each indepen 
dently represent a hydrogen atom or a C1_6, preferably 
C1_4, alkyl group Which C1_6 alkyl group can be option 
ally substituted by at least one substituent (eg one, tWo 
or three substituents) selected from halogen (e.g. chlo 
rine, ?uorine, bromine or iodine), and hydroxyl. 

[0045] When in formula (IIA) R23 and/or R24 represent a 5 
to 6-membered heterocyclic ring substituted by at least one 
substituent selected hydroxyl, :O or :S, nitrogen heteroa 
toms in the heterocyclic ring may carry hydroxyl sub stituents 
and sulphur atoms in the heterocyclic ring may be in the form 
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of S, S(O) (i.e. carrying one oxo substituent) or S(O)2 (i.e. 
carrying tWo oxo substituents). 
[0046] When in formula (IIA), R23 and/or R24 represent a 5 
to 6-membered unsaturated heterocyclic ring comprising 
from 1 to 2 nitrogen atoms and substituted by a group 
iNR69SO2NR7OR7l or a group iSOZRn, examples of pre 
ferred heterocyclic rings include pyridinyl, pyrimidinyl and 
imidaZolyl. 
[0047] In formula (IIA), examples of groups iR23 and 
iR24 include: 

[0048] In an embodiment of the invention, in formula (IIA) 
R1O represents iWRB or R10 represents a 4- to 9-membered 
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carbocyclic or heterocyclic ring, either of Which may include 
bridging groups, Which carbocyclic and heterocyclic ring is 
substituted by at least one substituent iW'R24. In this 
embodiment W, W'R23 and R24 are as de?ned herein above. 
[0049] In an embodiment of the invention, R23 and R24 are 
independently selected from tetraZolyl or a 5- to 6-membered 
carbocyclic or heterocyclic ring comprising from 1 to 3 het 
eroatoms selected from nitrogen, oxygen and sulphur, Which 
carbocyclic or heterocyclic ring is substituted by at least one 
sub stituent selected from hydroxyl, :O, and :S. In a further 
aspect of this embodiment, W and W' represent a bond. 
[0050] In formula (IA), R7, R8, R12, R13, R14, R15, R16, R17, 
R1 8 and R1 9 each independently represent a hydrogen atom or 
C1_6, preferably Cl_4, alkyl (e.g. methyl, ethyl, n-propyl, iso 
propyl, n-butyl, isobutyl, ter‘t-butyl, n-pentyl or n-hexyl) 
optionally substituted by at least one substituent (e. g. one, 
tWo or three sub stituents independently) selected from 
hydroxyl, halogen (e. g. chlorine, ?uorine, bromine or iodine), 
and C1_6, preferably C1_4, alkoxy (e.g. methoxy, ethoxy, 
n-propoxy or n-butoxy), or any of R7 and R8, R14 and R15, R1 6 
and R17 together With the nitrogen atom to Which they are 
both attached can form a 3- to 8-membered saturated hetero 
cyclic ring (eg a pyrollidine or piperaZine ring). 
[0051] In formula (IA), R20, R34, R37, R46, R47, R54, 
R55R56’ R57’ R58R59’ R60’ R61’ R62R63’ R64’ R65 and R66 each 
independently represent hydrogen or a C1_6, preferably C1_4, 
alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobu 
tyl, tert-butyl, n-pentyl or n-hexyl) Which can be optionally 
substituted by at least one substituent (eg one, tWo or three 
substituents independently) selected from halogen (e.g. chlo 
rine, ?uorine, bromine or iodine), and hydroxyl. 
[0052] In formula (IA), R25, R26, R27, R28, R30, R31, R32, 
R33’ R35’ R36, R38, R39’ R40’ R4rR42’ R43’ R44’ R45’ R48, R49’ 
R5 0, R51, R52 and R5 3 each independently represent a hydro 
gen atom or a C1_6, preferably C1_4, alkyl (e.g. methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, ter‘t-butyl, n-pentyl), 
C2_6, preferably C1_4, hydroxyalkyl (e. g. iCHZCHZOH, 
iCH2CH2CH2OH or iCH(OH)CH3), or a C3_8, preferably 
C4_6, cycloalkyl group (eg cyclobutyl, cyclopentyl and 
cyclohexyl), or any of R25 and R26, R27 and R28, R38 and R39, 
R41 and R42, R48 and R49, R5 O and R5 1 together With the 
nitrogen atom to Which they are both attached can form a 3- to 
8-membered saturated heterocyclic ring (e. g. a pyrollidone or 
piperaZine ring); R29 is aryl (e.g. phenyl). 
[0053] In formula (IIA), any hydroxyl groups Will not nor 
mally be attached to a carbon atom adjacent a nitrogen atom. 
Further, When R9 is other than a bond, the group R10 may be 
attached to the C l-C5 alkyl moiety of R9 at any suitable point; 
thus R1O may be attached to an internal or terminal carbon 
atom ofthe Cl-C5 alkyl moiety of R9. 
[0054] In a embodiment of the invention, there is provided 
a compound of formula (IA) or a pharmaceutically acceptable 
salt, prodrug or solvate thereof, Wherein: 
p is 0 or l; 
R1 represents halogen or methyl; 
q is 0; 

X is 4C(O)NHi or iNHC(O)i; 

[0055] n is 0,1,2 or 3; 
m is 0; 
Within each grouping CR5R6, R5 and R6 each independently 
represent hydrogen or a C 1_ 4 alkyl group or R5 and R6 together 
With the carbon atom to Which they are both attached can form 
a cyclopropyl ring; 
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R2 represents a 4- to 7-membered cycloalkyl ring optionally 
substituted With a C l_4 alkyl group Which alkyl group can be 
optionally substituted With 1 to 3 halogen atoms; 
Y is nitrogen and Z is a group CR3 Wherein R3 is a group of 
formula (IIA) 

(HA) 

s is 0 or l; 
X1 is a group>NiRl 1 wherein R1 1 is hydrogen or a C l_4 alkyl 
group; 
R9 represents a bond or a Cl_5 alkylene group optionally 
substituted by hydroxyl; 
R1O represents hydrogen, hydroxyl, carboxyl, iC(O)OR2O, 
iNRZIRZZ or C(O)NOH, 
or R10 represents a 4- to 9-membered carbocyclic or hetero 
cyclic ring Which heterocyclic ring comprises 1 or 2 nitrogen 
atoms and Which carbocyclic or heterocyclic ring can be 
optionally substituted by at least one substituent selected 
from halogen, carboxyl, cyano, C l-C6 alkyl, C l-C6 hydroxy 

[NR3 8R39, iS(O) r (CH2)tC(O)OR43, or M(CH2)tC(O)OR44 
Wherein M represents a bond, 0, or a group>NR45 ; 
t is 0, l or 2; 
r is 0, l or 2; 
R21 and R22 are independently selected from hydrogen, C2_7 
alkenyl, C1_6 alkylcarbonyl, iSO2R46, 4C(O)NHSO2R47, 
or R21 and R22 may independently represent a C1_7 alkyl 
group Which C 1 _7 alkyl group can be optionally substituted by 
at least one substituent independently selected from halogen, 
carboxyl, hydroxyl, iNH(CH2)2_4OH, C1_6 alkoxy, C1_6 
alkylthio, C 16 alkoxycarbonyl, iNR45R49, 4C(O) 
NRSOR5 1, NRSZCOR53 , iNR54SO2R55 and iNR67C(O) 
NR68SO2RU; and 
R25’ R26’ R27’ R28’ R30’ R31’ R32’ R33’ R35’ R39’ R43’ R44’ R45’ 
R48, R49, R50, R51, R52 and R53 each independently represent 
a hydrogen atom, a Cl_6 alkyl group or a C2_6 hydroxyalkyl 
group; R291S aryl; and R34’ R37’ R46, R47’ R54’ R55’ R56, R67 
and R68 each independently represent hydrogen or a Cl_6 
alkyl group Which can be optionally substituted by at least one 
substituent selected from halogen and hydroxyl. 
[0056] In a further embodiment of the invention, there is 
provided a compound of formula (IA) or a pharmaceutically 
acceptable salt, prodrug or solvate thereof, Wherein: 
p is 0 or l; 
R1 represents halogen or methyl; 
q is 0; 

X is 4C(O)NHi or iNHC(O)i; 

[0057] n is 0,1,2 or 3; 
m is 0; 
Within each grouping CR5R6, R5 and R6 each independently 
represent hydrogen or a C 1_ 4 alkyl group or R5 and R6 together 
With the carbon atom to Which they are both attached can form 
a cyclopropyl ring; 
R2 represents a 4- to 7-membered cycloalkyl ring optionally 
substituted With a C l_4 alkyl group Which alkyl group can be 
optionally substituted With 1 to 3 halogen atoms; 
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Y is nitrogen and Z is a group CR3 wherein R3 is a group of 
formula (IIA) 

(IIA) 

s is 0 or l; 

X1 is a group>NiRl 1 wherein R1 l is hydrogen or a C l_4 alkyl 
group; 
R9 represents a bond or a Cl_5 alkylene group optionally 
substituted by hydroxyl; 
R1O represents a group iWR23, or R10 represents a 4- to 
9-membered carbocyclic or heterocyclic ring Which hetero 
cyclic ring comprises 1 or 2 nitrogen atoms, and Which car 
bocyclic or heterocyclic ring is substituted by at least one 
substituent iW'R24 and may further be optionally substi 
tuted by at least one substituent selected from halogen or 
C l-C6 alkyl; 
W and W' independently represent a bond; and 
R23 and R24 independently represent a group selected from: 
tetraZolyl; 
a 5- to 6-membered carbocyclic or heterocyclic ring compris 
ing from 1 to 3 heteroatoms selected from nitrogen, oxygen 
and sulphur, Which carbocyclic or heterocyclic ring is substi 
tuted by at least one sub stituent selected from hydroxyl, :O, 
and :S and Which carbocyclic or heterocyclic ring may 
further be optionally substituted by at least one substituent 
selected from halogen, nitro, cyano, iSO2Cl_6 alkyl, Cl_6 
alkylcarbonyl, C1_6 alkoxycarbonyl, and a C1_6 alkyl group 
Which Cl_6 alkyl group can be optionally substituted by at 
least one substituent selected from halogen and hydroxyl; 
a 1,2,3-triaZolyl or 1,2,4 triaZolyl group Which triaZolyl group 
can be optionally substituted by at least one substituent 
selected from halogen, nitro, cyano, iSOZCL6 alkyl, Cl_6 
alkylcarbonyl, C1_6 alkoxycarbonyl and C1_6 alkyl; 
a phenyl group or a 5- to 6-membered unsaturated heterocy 
clic ring comprising from 1 to 2 nitrogen atoms, Which phenyl 
group or heterocyclic ring is substituted by a group 
iNR69SO2NR7OR7l or a group iSOZRn, Wherein R69, 
R70, R71 and R72 each independently represent a hydrogen 
atom or a C1_6, preferably C1_4, alkyl group Which C 16 alkyl 
group can be optionally substituted by at least one substituent 
(eg one, tWo or three substituents) selected from halogen 
(e.g. chlorine, ?uorine, bromine or iodine), and hydroxyl. 
[0058] In a further embodiment of the invention, there is 
provided a compound of formula (IA) or a pharmaceutically 
acceptable salt, prodrug or solvate thereof, Wherein: 
p is 0 or l; 

R1 represents halogen or methyl; 
q is 0; 

X is 4C(O)NHi or iNHC(O)i; 

[0059] 
m is 0; 

Within each grouping CR5R6, R5 and R6 each independently 
represent hydrogen or a C l_4 alkyl group; 

R2 represents a 5 or 6-membered cycloalkyl ring optionally 
substituted With a C1_4 alkyl group; 

nislor2, 
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Y is nitrogen and Z is a group CR3 Wherein R3 is a group of 
formula (IIA) 

(HA) 

s is 0; 
R9 represents a bond; and 
R10 represents a 4- to 9-membered heterocyclic ring, Which 
heterocyclic ring comprises 1 or 2 nitrogen atoms, and Which 
heterocyclic ring can be optionally substituted by at least one 
sub stituent selected from hydroxyl, cyano, carboxyl, methyl, 
iNH2, iNHCH3, iNHCHzCHzOH, 4CH2C(O)OH, 
iNHCH2C(O)OH, iNHCH2CH2C(O)OH, 
4CH2NHCH3, 4CH2NHCH2CH2OH, iSO2CH2CH2OH, 
iN(CH2CH2OH)C(O)OC(CH3)3, iNHSO2CF3, iNHC 

[0060] In a further embodiment of the invention the com 
pound of formula (IA) is 
[0061] N-[6-Chloro-2-(4-piperidinylmethyl)-5-quinoli 

nyl]-cyclohexaneacetamide, dihydrochloride, 
[0062] N-[6-Chloro-2-(l-piperaZinyl)-5-quinolinyl]-cy 

clohexaneacetamide, dihydrochloride, 
[0063] N-[6-Chloro-2-[methyl[3-(methylamino)propyl] 

amino] - 5 -quinolinyl] -cyclohexaneacetamide, dihydro - 

chloride, 
[0064] 6-Chloro-N-(cyclohexylmethyl)-2-methyl-5 

quinolinecarboxamide, hydrochloride, 
[0065] N-[6-Chloro-2-[(3-hydroxypropyl)amino]-5 

quinolinyl]-cyclohexaneacetamide, hydrochloride, 
[0066] N-[6-Chloro-2-[[(2R)-2,3-dihydroxypropyl] 

amino] - 5 -quinolinyl] -cyclohexaneacetamide, 
[0067] 4-[[6-Chloro-5-[(cyclohexylacetyl)amino]-2 

quinolinyl]amino]-butanoic acid, 
[0068] N-[6-Chloro-2-[methyl[3-(methylamino)propyl] 

amino] - 5 -quinolinyl] -4 -(tri?uoromethyl) -cyclohexaneac 
etamide, dihydrochloride, 

[0069] N-[6-Chloro-2-(l-piperaZinyl)-5-quinolinyl]-4 
(tri?uoromethyl) -cyclohexaneacetamide, 

[0070] N-[6-Chloro-2-(heXahydro-lH-l,4-diaZepin-1-yl) 
5-quinolinyl]-cyclohexaneacetamide, 

[0071] N-[6-Chloro-2-[(cis-3,5-dimethyl-l-piperaZinyl] 
5-quinolinyl]-cyclohexaneacetamide, 

[0072] N- [6-Chloro-2-(4 -methyl- 1 -piperaZinyl)-5-quino 
linyl] -cyclohexaneacetamide, dihydrochloride, 

[0073] N-[6-Chloro-2-[(lS,4S)-2,5-diaZabicyclo[2.2.l] 
hept-2 -yl] -5 -quinolinyl] -cyclohexaneacetamide, acetate, 

[0074] N-[6-Chloro-2-[(3R)-3-pyrrolidinylamino]-5 
quinolinyl]-cyclohexaneacetaride, dihydrochloride, 

[0075] N-[2-[3-(Ethylamino)propyl]-6-methyl-5-quinoli 
nyl]-cyclohexaneacetamide, dihydrochloride, 

[0076] N-[6-Chloro-2-[3-(ethylamino)propyl]-5-quinoli 
nyl]-cyclohexaneacetamide, dihydrochloride, 

[0077] N-[6-Chloro-2-[[2-[(2-hydroxyethyl)amino]ethyl] 
amino] - 5 -quinolinyl] -cyclohexaneacetamide, dihydro - 

chloride, 
[0078] N-5-Quinolinyl-cyclohexaneacetamide, 
[0079] 1 -Methyl-N-5 -quinolinyl-cyclohexaneacetamide, 
[0080] 4-Methyl-N-5 -quinolinyl-cyclohexaneacetamide, 
[0081] N-5-Quinolinyl-cyclopentanepropanamide, 
[0082] N- [6-Chloro-2- [3 -[(3 -hydroxypropyl)amino]pro 

pyl]-5-quinolinyl] -cyclohexaneacetamide, 
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[0176] Pharmaceutically acceptable amides are similarly 
in-vivo hydrolysable to yield the parent acid, and include 
Cl_6alkylamides such as acetamide. 
[0177] The present invention further provides a process for 
the preparation of a compound of formula (IA) as de?ned 
above, or a pharmaceutically acceptable salt, prodrug or sol 
vate thereof, Which comprises either: 
(a) reacting a compound of formula (IVA) 

wherein Ll represents a leaving group (eg hydroxyl or halo 
gen) andY, Z, R1, R4, m, p and q are as de?ned in formula 
(IA), With a compound of formula (VA), 

R2, R5 , R6 and n are as de?ned in formula (IA); or 

(b) reacting a compound of formula (VIA) 

VIA 
(CH2)m_NH2 ( ) 

(R4)q 

| \ i) 
/ / Yéz 

(R1); 

WhereinY, Z, R1, R4, m, p and q are as de?ned in formula (IA), 
With a compound of formula (V IIA) 

Wherein L2 represents a leaving group (eg hydroxyl or halo 
gen) and R2, R5 , R6 and n are as de?ned in formula (IA); or 

(c) WhenY is N and Z is CR3, and R3 represents a group of 
formula (IIA) above Where s is l and X is >NR11, reacting a 
compound of formula (V IIIA) 

(VIIIA) 
(CH2),,,—X — (CR5R6),, — R2 

(11% 
I \ \/\ 

/ / N/ L3 

wherein L3 is a leaving group (eg halogen, paratoluene sul 
phonate or methane sulphonate), and all other variables are as 
de?ned in relation to formula (IA), With a compound of 
formula (IXA), HiN(Rl l)iRg-Rlo, Wherein R9, R10 and 
R11 are as de?ned in formula (IIA); or 

(d) WhenY is N and Z is CR3, and R3 is a group formula (IIA) 
Wherein s is 0 and R9 is a C 1 -C5 alkylene group Which may be 
optionally substituted as de?ned herein above With respect to 
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formula (IA), reacting a compound of formula (VIIIA) as 
de?ned in (c) above With a compound of formula (XA) or 
041A) 

(XA) 

(XIA) 

wherein R9’ is suitably de?ned such that saturation of the 
alkene or alkyne and combination with R9’ gives a group of 
formula R9 as de?ned in formula (IIA), optionally folloWed 
by a hydrogenation reaction; or 
(e) WhenY is N and Z is CR3, and R3 is a group of formula 
(IIA) Where s is 0, R9 is (CH2)2 and R10 is iNR2lR22, react 
ing a compound of formula (V IIA) as de?ned in (c) above 
With a compound of formula (XIIA) 

(XIIA) 

Wherein L4 is a leaving group (eg. trialkyltin, dialkylboron or 
Zinc), folloWed by reaction With a compound of formula 
@(IIIA), HNR2lR22, Wherein R21 and R22 are as de?ned 
above; 
(f) WhenY is N and Z is CR3, and R3 is a group of formula 
(IIA) Where s is 0, R9 is (CH2) and R10 is iNRl9R2O, reacting 
a compound of formula (V IIIA) as de?ned in (c) above With 
a compound of formula @(IIA) as de?ned in (e) above, fol 
loWed by an oxidation reaction and then by reaction With a 
compound of formula (XIIIA) as de?ned in (e) above under 
reductive animation conditions; or 
(g) WhenY is N and Z is CR3, and R3 is a group of formula 
(IIA) Where s is 0, reacting a compound of formula (VIIIA) as 
de?ned in (c) above With a compound of formula @(IVA) 

(XIVA) 

wherein R9’ is suitably de?ned such that saturation of the 
alkene and combination with R9’ gives a group of formula R9 
as de?ned in formula (IIA) and R10 is as de?ned in formula 
(IIA), folloWed by removal of any protecting groups; or 
(h) WhenY is N and ZICR3, and R23 or R24 represent tetra 
Zolyl, reacting a compound of formula IIAl or IIA2 

HA1 

With a compound of formula PN3 Wherein P is sodium, a 
trialkylsilyl, an alkyltin or ammonium gives a group of for 
mula IIAl or IIA2 Wherein X1, R9, W, W' are de?ned in HA; or 

HA2 
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(i) WhenY is N and ZICR3 , and R23 or R24 represent a group 
of formula (XVA) 

(XVA) 

W 
O 

reacting a compound of formula IIAl or IIA2 Wherein IIAl or 
IIA2 are as de?ned in (h) above With hydroxylamine, followed 
by treatment With l,l'-thiocarbonyldiimidaZole and subse 
quent treatment With silica gives a group of formula (XVA) 
Wherein J is S, alternatively reacting a compound of formula 
IIAl or IIA2 Wherein IIAl or IIA2 are as de?ned in (h) above 
With hydroxylamine, folloWed by treatment With a chlorofor 
mate gives a group of formula @(VA) Wherein J is O; or 
(i) WhenY is N and ZICR3 , and R23 or R24 represent a group 
of formula (XVIA) 

(XVIA) 
O 

N/< 
NH 

u / 
N 

reacting a compound of formula IIA3 or IIA4 

HA3 
* R9 NH2 

\[\Xl ,1: \W/ 
HA4 

With a source of phosgene folloWed by treatment With formyl 
hydrazine and subsequent treatment With base; or 
[0178] (k) WhenY is N and ZICR3, and R23 or R24 repre 
sent a group of formula @(VIIA) 

O 

(XVIIA) 

reacting a compound of formula IIA3 or IIA4 as de?ned above 
in (j) With ethyl chloroacetate, folloWed by reaction With 
(chlorosulfonyl)-carbamic acid, l,l-dimethylethyl ester and 
subsequent treatment With acid and base gives the compound 
of formula (XVIIA); 
(l) WhenY is N, X is NHC(O) and m is 0, compounds of the 
formula (VIIIA) as de?ned above in (c) can be derived by 
reacting a compound of formula @(VIIIA) 
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(XVIIIA) 
NH2 

(R4)q 
I \ \/\ 

/ / A 
(R51? N L3 

With a suitable acid of formula @(IXA) 

(XIXA) 
O 

(CR5R6)n—R2 
HO 

Wherein L3 is a leaving group (eg halogen, paratoluene sul 
phonate or methane sulphonate), and all other variables are as 
de?ned in relation to formula (IA); or 

(m) WhenY is N, X is C(O)NH and m is 0, compounds ofthe 
formula (VIIIA) as de?ned above in (c) can be derived by 
reacting a compound of formula (XXA) 

(m) 
cozrr 

(R4)q 
I \ \/\ 
/ / j\ 3 

(Rl)p N L 

With a suitable amine of formula @(IXA) 

Wherein L3 is a leaving group (eg halogen, paratoluene sul 
phonate or methane sulphonate), and all other variables are as 
de?ned in relation to formula (IA); or 

(n) WhenY is N, X is C(O)NH and m is 0, compounds of the 
formula (VIIIA) as de?ned above in (c) can be derived by 
reacting a compound of formula (XXIIA) 

| \ i) 
Z 

With a suitable amine of formula @(XIA), Wherein L5 is a 
halogen (e.g. bromine or iodine) and all other variables are as 
de?ned in relation to formula (IA) With a suitable source of 
carbon monoxide and a suitable catalyst; 

and Optionally after (a), (b)’ (C), (d)’ (e), (f), (g)’ (h)’ (i), (i), 
(k), (l), (m) or (n) carrying out one or more of the folloWing: 

[0179] converting the compound obtained to a further 
compound of the invention 
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[0180] forming a pharmaceutically acceptable salt, pro 
drug or solvate of the compound. 

[0181] In processes (a), (b), (l) and (m) the coupling reac 
tion is conveniently carried out in an organic solvent such as 
dichloromethane, N,N-dimethylformamide or 1-methyl-2 
pyrrolidinone. 
[0182] If L1 or L2 represent a hydroxyl group, it may be 
necessary or desirable to use a coupling agent such as bromo 
tris-pyrrolidino-phosphonium hexa?uorophosphate (Py 
BroP). 1f L1 or L2 are chloride, such compounds may be 
conveniently prepared by treatment of the corresponding car 
boxylic acid derivative under standard conditions (such as 
thionyl chloride in dichloromethane With additional N,N 
dimethylformamide) and used in a solvent such as acetone or 
dichloromethane With a suitable base such as potassium car 
bonate or triethylamine. 
[0183] In process (c) the reaction may be performed in an 
organic solvent such as acetonitrile, N,N-dimethylformamide 
or 1-methyl-2-pyrrolidinone, and in the presence of a suitable 
base such as sodium hydride, triethylamine or potassium 
carbonate at a temperature in the range from, eg 50° C. to 
150° C., in particular from 80° C. to 120° C., either in a 
microWave or conventional thermal conditions. 

[0184] In process (d), if the compound of formula (V 111A) 
is reacted With a compound of formula @(A), then the reac 
tion is conveniently carried out in an organic solvent such as 
acetonitrile, eg at ambient temperature (20° C.), in the pres 
ence of catalytic bistriphenylphosphine dichloride palladium 
(0), copper (1) iodide and a base (e.g. triethylamine). The 
subsequent hydrogenation reaction may use hydrogen gas 
With a catalyst such as 5% rhodium on carbon in a solvent, for 
example, ethyl acetate or ethanol, and at a pressure of 3 bar. 
[0185] Alternatively, if the compound of formula (VlllA) is 
reacted With a compound of formula @(IA), then it is pre 
ferred if the compound of formula @(IA) is pre-treated by 
reaction With a hydroborating reagent (e. g. 9-borabicyclo [3. 
3.1]nonane or catecholborane) in an organic solvent such as 
diethyl ether or tetrahydrofuran at a temperature in the range 
from, eg 0° C. to 80° C., in particular from 60° C. to 70° C., 
for about 2 to 3 hours. The pre-treated compound is then 
reacted With the compound of formula (V 111A) in the pres 
ence of a suitable base (eg sodium hydroxide or tri-potas 
sium orthophosphate) and a palladium catalyst (e.g. dichloro 
[1,1'-bis(diphenylpho sphino)ferrocene]palladium (11) 
dichloromethane adduct), typically at a temperature in the 
range from 25° C. to 90° C., particularly from 60° C. to 70° C., 
for about 2 to 24 hours. 
[0186] In process (e), the reaction With the vinyl compound 
of formula @(HA) may conveniently be carried out in a sol 
vent such as N,N-dimethylformamide and in the presence of 
catalytic dichlorobis(triphenylphosphine) palladium, at 
elevated temperature, eg at about 70° C. The subsequent 
addition reaction With the compound of formula @(IHA) may 
be performed under acidic or basic conditions, for example, in 
acetic acid in a solvent such as methanol or isopropanol at 
elevated temperature, eg at about 100° C. 
[0187] In process (f), the reaction of the vinyl compound of 
formula @(VIHA) may be performed by procedures analo 
gous to those outlined in the previous paragraph on process 
(e). The subsequent oxidation reaction may be carried out 
under standard conditions, for example, by using oZone fol 
loWed by treatment With dimethylsul?de or triphenylphos 
phine in a suitable solvent such as dichloromethane, or, by 
using osmium tetroxide and sodium periodate in a suitable 
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solvent such as 1,4-dioxane and Water. The reductive amina 
tion step may be conveniently carried out in the presence of a 
reducing agent such as sodium cyanoborohydride, triac 
etoxyborohydride or sodium borohydride, in a polar solvent 
such as methanol, ethanol or dichloromethane either alone or 
in combination With acetic acid. 

[0188] In process (g), the compound of formula @(IVA) is 
pre-treated by reaction With a hydroborating reagent (such as 
9-borabicyclo[3.3.1]nonane or catecholborane) in a solvent 
(such as diethyl ether or tetrahydrofuran) at a temperature in 
the range from 0° C. to 80° C. (in particular from 60° C. to 70° 
C.) for about 2 to 3 hours, then cooling the reaction mixture to 
room temperature and adding a solution of a base (such as 
sodium hydroxide in Water or tri-potassium orthophosphate 
in Water) folloWed by a solution of the compound of formula 
(V 111A) in a solvent (such as N,N-dimethylformamide) and a 
palladium catalyst (such as tetrakis(triphenylphosphine)pal 
ladium (11)). The resulting reaction mixture is stirred at a 
temperature in the range from 25° C. to 90° C. (particularly 
from 60° C. to 70° C.) for about 2 to 24 hours to yield the 
desired compounds of formula (1A). 
[0189] In process (h), the compound of formula 11Al or 
11A2 is treated With a compound of the formula PN3 in a 
solvent (such as toluene, N,N-dimethylformamide or 1-me 
thyl-2-pyrrolidinone) optionally in the presence of catalyst 
(such as dibutyltin oxide) at a temperature in the range from 
70° C. to 120° C. 

[0190] In process (i), the compound of formula 11Al or 11A2 
Wherein 11Al or 11A2 are de?ned as in (h) and J :O, is treated 
With hydroxylamine in a suitable solvent (such as methanol or 
ethanol) at a temperature in the range from 70° C. to 130° C. 
The resulting intermediate is treated With a suitable chloro 
formate (such as 2-ethylhexylchloroformate) in a suitable 
solvent (such as dichloromethane) and heated at a tempera 
ture in the range from 70° C. to 150° C. to give the desired 
compounds of the formula (IA). Alternatively, When JIS, 
treatment of the hydroxylamine adduct With 1,1'-thiocarbon 
yldiimidaZole in a suitable solvent (such as tetrahydrofuran) 
and addition of silica yields the desired compounds of the 
formula (1A). 
[0191] In process (j), the compound of formula 11A3 or 11A4 
is treated With phosgene or a phosgene equivalent (such as 
triphosgene) in a suitable solvent (such as dichloromethane) 
With a suitable base (such as triethylamine). The resulting 
compound is further treated With formyl hydraZine and this 
subsequently With a base (such as potassium hydroxide) in a 
suitable solvent (such as methanol) at a temperature in the 
range from 50° C. to 130° C. to give the desired compounds 
of the formula (1A). 
[0192] In process (k), the compound of formula 11A3 or 
11A4 Wherein11A3 or 11A4 are as de?ned above in (j) is treated 
With ethyl chloroacetate in a suitable solvent (such as aceto 
nitrile) With a suitable base (such as triethylamine) at a tem 
perature in the range from 50° C. to 130° C. Treatment of this 
adduct With (chlorosulfonyl)-carbamic acid, 1,1-dimethyl 
ethyl ester in a suitable solvent (such as dichloromethane) and 
subsequent treatment With a suitable acid (such as tri?uoro 
acetic acid) and a suitable base (such as sodium methoxide) to 
give the desired compounds of the formula (1A). 
[0193] In process (11), suitable palladium catalysts include 
dichlorobis(triphenylphosphine)palladium(11) and the reac 
tion may be carried out in an inert solvent such as N-meth 
ylpyrrolidinone, at a temperature betWeen 25° C. and 150° C., 
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preferably 100° C. and under a 1-15 bar pressure of carbon 
monoxide, preferably 6 bar to give the desired compounds of 
the formula (V IIIA). 
[0194] Compounds of formulae (IVA), (VA), (VIA), 
(VIIA), (IXA), @(A), (XIA), (XIIA), @(IIIA), @(IVA), 
(XIXA), @(XIA) and (XXIIA) are either commercially avail 
able, are knoWn in the literature or may be prepared using 
knoWn techniques. 
[0195] Compounds of formula (V IIIA) are novel com 
pounds and form a further aspect of the invention. Examples 
of preparation methods for certain of these compounds are 
given hereinafter in the examples. Other examples can be 
prepared by analogous methods. In particular, compounds of 
formula (V IIIA) or analogues WhereY is CL3 and Z is N can 
be prepared by either 
(i) reacting a compound of formula (XVA) 

Wherein Ll represents a leaving group (eg hydroxyl or halo 
gen) and R1, R4, m, p and q are as de?ned in formula (IA), and 
one ofY' or Z' is N and the other is a group CL3 Where L3 is as 
de?ned in relation to formula (VIIIA), With a compound of 
formula (VA) as de?ned above; 
(ii) reacting a compound of formula @(VIA) 

Wherein R1, R4, m, p and q are as de?ned in formula (IA), Y' 
and Z' are as de?ned in relation to formula @(VA) With a 
compound of formula (V IIA) as de?ned above. Reaction 
conditions analogous to those described above in relation to 
steps (a) and (b) are suitably employed. 
[0196] Compounds of formula @(VA) and @(VIA) are 
either commercially available, are knoWn in the literature or 
may be prepared using knoWn techniques. 
[0197] Compounds of formula (XVIIIA) are either knoWn 
in the literature or may be prepared by nitration of the corre 
sponding 2-chloroquinoline under standard conditions (such 
as nitric acid and sulfuric acid at a temperature in the range of 
0° C. to 100° C.) folloWed by subsequent reduction to the 
corresponding aniline derivative under standard conditions 
(such as iron poWder, acetic acid, hydrochloric acid, Water 
and ethanol at a temperature in the range of 20° C. to 100° C.). 
Alternatively, a suitable nitro derivative With no substitution 
at the 2-position may be functionalised to compounds of 
formula (XVIIIA) by N-oxidation of the quinoline nitrogen 
under standard conditions (such as peracetic acid in acetic 
acid at a temperature in the range of 0° C. to 60° C.) and 
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further conversion to its 2-chloro derivative by treatment With 
a suitable chlorinating agent (such as phosphorus oxychloride 
at a temperature in the range of 0° C. to 100° C.). 2-Hydroxy 
compounds may be similarly converted to the 2-chloro 
derivatives by treatment With similar chlorinating agents. 
[0198] Compounds of formula @(XA) may be prepared 
from an appropriately substituted 5-bromo-2-halo-quinoline, 
such as 5-bromo-2,6-dichloroquinoline, by treatment With a 
Grignard reagent folloWed carbon dioxide. Suitable Grignard 
reagents include isopropylmagnesium chloride and the reac 
tion may be carried out in an inert solvent such as tetrahydro 
furan or diethyl ether, at a temperature from —30° C. to 30° C., 
but preferentially at 0° C. The reaction may be poured onto 
solid carbon dioxide or more preferably CO2 gas may be 
bubbled through the reaction mixture. 
[0199] The appropriately substituted 5-bromo-2-halo 
quinoline may be prepared by bromination of an appropri 
ately substituted 2-haloquinoline such as 2,6-dichloroquino 
line. The reaction may be carried by treatment With bromine 
in the presence of a LeWis acid such as aluminium trichloride 
at temperatures betWeen —10° C. to 150° C., preferably at 
120° C., in the absence of solvent. 
[0200] Compounds of formula (VIIIA) WhereY is N and Z 
is C-L3, Where L3 is a leaving group such as halogen, R1, R4, 
p and q are as de?ned in formula (IA) and m is 0, may be 
prepared from an appropriately substituted 5-bromo-quino 
line by treatment With an amine of formula @(XIA), Where 
R5 , R6, n and R2 are as de?ned in formula (IA), in the presence 
of carbon monoxide and a palladium catalyst, folloWed by 
introduction of the 2-chlorine by treatment With an oxidising 
agent then a chlorinating agent. Suitable palladium catalysts 
include dichlorobis(triphenylphosphine)palladium (II) and 
the reaction may be carried out in an inert solvent such as 
N-methylpyrrolidinone, at a temperature betWeen 25° C. and 
150° C., preferably 100° C. and under a 1-15 bar pressure of 
carbon monoxide, preferably 6 bar. The 2-chlorine may be 
introduced by treatment With an oxidant such as hydrogen 
peroxide in a solvent such as acetic acid at 65° C. folloWed by 
treatment With a chlorinating agent such as thionyl chloride or 
preferably phosphorous oxychloride at a temperature of 120° 
C. 

[0201] The appropriately substituted 5-bromo-quinolines 
may be prepared by literature methods (J Heterocyclic 
Chem., 1967, 4, 410, Khimiya Geterotsiklicheskikh Soedine 
nii, 1988, 8, 1084). 
[0202] Compounds of formula (IA) can be converted into 
further compounds of formula (IA) using standard proce 
dures. For example, compounds of formula (IA) in Which R2 
represents a halogen atom may be converted to a correspond 
ing compound of formula (IA) in Which 
R2 represents a Cl-C6 alkyl group by reaction With an alkyl 
Grignard reagent (e.g. methyl magnesium bromide) in the 
presence of a catalyst such as [l,3-bis(diphenylphosphino) 
propane]dichloronickel (II) in a solvent such as tetrahydro 
furan. 
[0203] In a further example of the conversion of a com 
pound of formula (IA) to another compound of formula (IA); 
a compound of formula (IA) Where the group NRBRl4 rep 
resents NH2 may be converted into another compound of 
formula (IA) wherein R13 represents H and R14 is as de?ned 
in formula (IIIA), by treatment With an appropriate aldehyde 
(for example a suitably protected hydroxyl-acetaldehyde) in a 
reductive amination reaction. Suitable reducing agents 
include sodium cyanoborohydride, triacetoxyborohydride or 
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sodium borohydride and the reaction may be carried out in a 
polar solvent such as methanol, ethanol or dichloromethane 
either alone or in combination With acetic acid. 
[0204] It Will be appreciated by those skilled in the art that 
in the processes of the present invention certain functional 
groups such as hydroxyl or amino groups in the starting 
reagents or intermediate compounds may need to be pro 
tected by protecting groups. Thus, the preparation of the 
compounds of formula (IA) above may involve, at various 
stages, the addition and removal of one or more protecting 
groups. The protection and deprotection of functional groups 
is described in ‘Protective Groups in Organic Chemistry’, 
edited by J. W. F. McOmie, Plenum Press (1973) and ‘Pro 
tective Groups in Organic Synthesis’, 2nd edition, T. W. 
Greene and P. G. M. Wuts, Wiley-Interscience (1991). 
[0205] The compounds of formula (IA) above may be con 
verted to a pharmaceutically acceptable salt or solvate 
thereof, preferably an acid addition salt such as a hydrochlo 
ride, hydrobromide, phosphate, acetate, fumarate, maleate, 
tartrate, citrate, oxalate, methanesulphonate or p-toluene 
sulphonate, or an alkali metal salt such as a sodium or potas 
sium salt. Other pharmaceutically acceptable salts, as Well as 
prodrugs such as pharmaceutically acceptable esters and 
pharmaceutically acceptable amides may be prepared using 
conventional methods. 
[0206] In a further aspect the invention provides a com 
pound of formula (IE) 

or a pharmaceutically acceptable salt, prodrug or solvate 
thereof, 
Wherein p is 0, 1 or 2; 
each R1 is independently selected from halogen, or optionally 
substituted C1_6 alkyl, 
mis0, 1,2or3; 

X is C(O)NH or NHC(O); 

[0207] nis 0,1,2 or 3; 
each R5 and each R6 are independently selected from hydro 
gen or C l_3alkyl, or R5 and R6 together With the carbon atom 
to Which they are both attached forms a C3_6Cycloalkyl ring, 
R2 is an optionally substituted cycloalkyl group; 
one of Y or Z is nitrogen and the other is a group CR3 Where 
R3 is hydrogen, or a group R7, OR7, SR7, NR7R8, Where R7 
and R8 are independently selected from hydrogen, optionally 
substituted C 1_ l0alkyl, an optionally substituted cycloalkyl or 
an optionally substituted heterocyclic group, or R7 and R8 
together With the nitrogen to Which they are attached form an 
optionally substituted heterocyclic ring Which may contain 
additional heteroatoms, and may further comprise bridging 
groups; 
q is 0, 1 or 2, 
and each R4 is independently selected from halogen or 
optionally substituted C l_6alkyl, With the proviso that Where 
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p is 0, qis 0, m is 0, nis 0, X is NHC(O),Y is nitrogen, Z is CR3 
and R3 is methyl, R2 is not a cyclopropyl group 
[0208] Certain compounds of formula (IB) are capable of 
existing in stereoisomeric forms. It Will be understood that the 
invention encompasses all geometric and optical isomers of 
the compounds of formula (IB) and mixtures thereof includ 
ing racemates. Tautomers and mixtures thereof also form an 
aspect of the present invention. 
[0209] For the avoidance of doubt, it is hereby noted that 
the numbering and de?nition of groups and substituents pro 
vided herein in respect of formula (IB) is distinct and separate 
from that provided herein above in respect of formula (IA). 
[0210] In an embodiment of the invention, in formula (IB) 
Y is nitrogen and Z is a group CR3. 
[0211] In an embodiment of the invention, in formula (IB) 
p is 0 or 1. Where p is 1, R1 is preferably arranged ortho to 
group i(CH2)mX(CH2)nR2 on the ring. 
[0212] Preferred groups R1 in formula (IB) include halo 
gen, such as chloro, ?uoro or Cl-C6 alkyl such as methyl, 
optionally substituted by a substituent selected from 
hydroxyl, halogen and C l-C6 alkoxy. Preferably R1 is chloro 
or methyl. 
[0213] In an embodiment of the invention, in formula (IB) 
m is 0 or 1 and preferably m is 0. 

[0214] In an embodiment of the invention, in formula (IB) 
n is 0, 1 or 2, and preferably n is 1. 
[0215] In formula (IB), Where R5 and R6 together With the 
carbon atom to Which they are both attached forms a 
cycloalkyl ring, it is preferably a cyclopropyl ring. 
[0216] In an embodiment of the invention, in formula (IB) 
each R5 and R6 is hydrogen. 
[0217] In an embodiment of the invention, in formula (IB) 
R2 represents a C3_8cycloalkyl group, more preferably a C5_7 
cycloalkyl ring, eg a C5 or C6 cycloalkyl ring. Most prefer 
ably R2 is an optionally substituted cyclohexyl ring. 
[0218] Optional substituents for the ring R2 in formula (IB) 
include one or more groups selected from halogen, haloCl_ 
6alkyl, C1_6 alkyl or S(O)fR5O, Where fis 0, 1 or 2 and R50 is 
C l_6alkyl. In particular, R2 may carry one or tWo substitutents 
Which are in particular, ?uoro, methyl or tri?uoromethyl. 
[0219] In formula (IB), Where R2 is cyclohexyl, substi 
tutents Where present are preferably situated at the 1 and/ or 4 
positions of the ring. 
[0220] Preferred optional substituents for C l_6all<yl groups 
R4 in formula (IB) include halogen, hydroxy and C l_6alkoxy, 
such as methoxy. 

[0221] In an embodiment of the invention, in formula (IB) 
q is 0. 

[0222] In an embodiment of the invention, the compounds 
of formula (IB) are selected from compounds of formula 
(IIIB) 

/ 
N R3 

Where R1, X, R5, R6, n, R2 and R3 are as de?ned above With 
respect to formula (IB). 
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[0223] In an embodiment of the invention, in formula (IB) 
R3 is a group R7, 0R7, SR7, NR7R8, Where R7 and R8 are as 
de?ned above With respect to formula (IB). 

[0224] In an embodiment of the invention, in formula (IB) 
Where R7 and R8 includes bridging groups, these preferably 
form a fused 5/6 membered ring system, for example a diaZ 
abicyclo[2.2.l]hept-2-yl group. 
[0225] In formula (IB), optional substitutents for C 1_ 1Oalkyl 
groups R7 and R8, include halogen, nitro, cyano, ORl3 , 
OC(O)Rl3, C(O)ORl3, C(O)NRB, SRB, S(O)Rl3, S(O2) 
R13, NRBRM, iNRl3C(O)i, iNRl3S(O),Rl4, iS(O) 
,NRl3Rl4, NRl5C(O)NRl3Rl4, or NRl3C(O)NRl4S(O),Rl5, 
optionally substituted cycloalkyl, optionally substituted aryl, 
optionally substituted aryloxy or optionally substituted het 
erocyclic groups, Where r is 0, l or 2, and preferably 2, and 
R1 3 , R14 and R1 5 are independently selected from hydrogen or 

C1_7 alkyl, aryl, cycloalkyl or a heterocyclic group, any of 
Which may be optionally substituted, and Where appropriate, 
R1 3 and R14 together With the nitrogen atom to Which they are 
attached may form an optionally substituted heterocyclic 
ring, Which may contain additional heteroatoms. 

[0226] In formula (IB), optional substituents for cycloalkyl 
or heterocyclic groups R7 and R8, as Well as for rings formed 
by R7 and R8 include those groups listed above for C 1_ 1Oalkyl 
groups, as Well as alkyl substituted by any of said groups, and 
in particular by groups of formula i(CH2)dR3O Where d is l 
to 10, and preferably 1-6 and R30 is halogen, nitro, cyano, 
ORB, OC(O)Rl3, C(O)ORl3, C(O)NRB, SR”, S(O)Rl3, 
S(O2)Rl3, NRBRM, iNR13C(O)i, iNRl3S(O),Rl4, 
iS(O),NRl3Rl4, NRl5C(O)NRl3Rl4, or NRl3C(O)NRl4S 
(O),,Rl5 Where r is 0, l or 2, Where R13, R14 and R15 are as 
de?ned above. A particular group R30 is NRBRM. 

[0227] In formula (IB), optional substitutents for alkyl 
groups R13, R14 and R15 include halogen, nitro, cyano, ORl6, 
OC(O)Rl6, C(O)ORl6, SR“, S(O)Rl6, S(O2)Rl6, NRl6Rl7, 
iNRl6C(O)i, iNRl6S(O),Rl7, S(O),NRl6Rl7, NRISC 
(O)NR16Rl7, or NRI6C(O)NRI7S(O),Rl8 Where R16, R17 
and R18 are independently selected from hydrogen or Cl_7 
alkyl, aryl, cycloalkyl or heterocyclic groups, or Where appro 
priate, R16 and R17 together With the nitrogen atom to Which 
they are attached form a heterocyclic group, Which optionally 
contains further heteroatoms. 

[0228] In formula (IB), Where R13, R14 and R15 are aryl, 
cycloalkyl or heterocyclic groups, or where R13 and R14 
together With the nitrogen atom to Which they are attached 
form a heterocyclic group, they may be optionally substituted 
by a groups i(CH2)eR31 Where e is 0 or an integer of from 1 
to 10, preferably from I-6, and R31 is halogen, nitro, cyano, 
OR“, OC(O)Rl6, C(O)ORl6, C(O)NR“, SR”, S(O)Rl6, 
S(O2)Rl6, NRl6Rl7NRl6C(O)i, iNRl6S(O),Rl7, S(O) 
,NRMRU, NRl8C(O)NRl6Rl7 or NRl6C(O)NRl7S(O),Rl8, 
cycloalkyl, aryl, aryloxy or heterocyclic groups, Where r is as 
de?ned above, and R16, R17 and R18 are as de?ned above. A 
particular group for R31 is NR16Rl7. 

[0229] In an embodiment of the invention, in formula (IB) 
preferred substitutents for R7 or R8 include halogen, hydroxy 
and Cl_6alkoxy. 
[0230] In formula (IB), suitable substituents for aryl groups 
R13, R14 or R15 include halogen, hydroxy or C l_6alkylsulpho 
nylamino. 
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[0231] In formula (IB), preferred examples of R3 include 
groups of formula (IIB) 

(11B) 

where X1 represents an oxygen or sulphur atom or a 
group>NiRll and R11 is hydrogen or a Cl_5alkyl group 
Which may be optionally substituted by one or more substitu 
ents selected from hydroxy, halogen or C l_6alkoxy; 
s is 0 or 1; 
R9 represents a bond or a C 1 -C5 alkylene group, Which may be 
optionally substituted, 
R1O represents hydrogen, hydroxyl, carboxy, a group 
iNRl9R2O, an optionally substituted carbocyclic or an 
optionally substituted heterocyclic ring, either or Which may 
include bridging groups, 
where R19 and R20 are independently selected from hydrogen, 
pyrrolidine, piperaZine, piperidine, Cl_6alkylcarbonyl, 
C2_7alkenyl, optionally substituted Cl_7alkyl, or C(O)NHS 
(O2)R21 Where R21 is C l_5alkyl, provided that When s is l and 
R9 is a bond, R10 is other than hydroxy, carboxy or a group 
iNRl9R2O' 
[0232] In formula (IIB), optional substituents for Cl_7 alkyl 
groups R19 and R20 include at least one substituent selected 
from halogen, carboxyl, hydroxyl, C l-C6 alkylamino, di-C 1 
C6 alkylamino, iNH(CH2)2_4OH, Cl-C6 alkoxy, Cl-C6 
alkylthio, Cl-C6 alkoxycarbonyl, iNR37R38 and 
4CONR3 8R37, iNR37COR38 and an optionally substituted 
saturated or unsaturated 3- to l0-membered ring system 
Which may comprise at least one ring heteroatom selected 
from nitrogen, oxygen and sulphur; Where R37 and R38 are 
independently selected from hydrogen atom or a C 1 -C6 alkyl, 
C2-C6 hydroxyalkyl or C3-C8 cycloalkyl group, or R37 and 
R3 8 together With the nitrogen atom to Which they are attached 
form a 3- to 8-membered saturated heterocyclic ring; 
[0233] In formula (IIB), where R19 and R20 carries a sub 
stituent Which is a ring system as described above, this is 
suitably optionally substituted by at least one substituent 
selected from halogen, hydroxyl, oxo, carboxyl, cyano, 
Cl-C6 alkyl, Cl-C6 hydroxyalkyl, i(CH2)tNR22R23, 
i(CH2)tCONR24R25, i(CH2)tNR26COR27, or i(CH2) 
[R29 Where R22 and R23 each independently represent a hydro 
gen atom or a Cl-C6 alkyl, C2-C6 hydroxyalkyl or C3-C8 
cycloalkyl group, or R22 and R23 together With the nitrogen 
atom to Which they are attached form a 3- to 8-membered 
saturated heterocyclic ring; 
R24 and R25 each independently represent a hydrogen atom or 
a C l-C6 alkyl, 
C2-C6 hydroxyalkyl or C3-C8 cycloalkyl group, or R24 and 
R25 together With the nitrogen atom to Which they are attached 
form a 3- to 8-membered saturated heterocyclic ring; 
R26 and R27 each independently represent a hydrogen atom or 
a C l-C6 alkyl, 
C2-C6 hydroxyalkyl or C3-C8 cycloalkyl group; 
R29 is aryl such as phenyl, and 
tis0, l,2,3,4,5or6. 
[0234] In formula (IIB), where R10 is an optionally substi 
tuted carbocyclic or an optionally substituted heterocyclic 
ring, suitable substituents include those listed above for ring 
substitutents on R19 and R20 as described in the paragraph 
above. 
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[0235] In formula (IIB), optional substituents for C1_5alky 
lene groups R9 include one or more substituents selected from 

hydroxyl, halogen, Cl-C6 alkoxy, Cl-C6 alkylthio, Cl-C6 
hydroxyalkyl, Cl-C6 hydroxyalkyloxy, Cl-C6 alkoxycarbo 
nyl, C3-C8 cycloalkyl, phenyl (optionally substituted by at 
least one substituent selected from halogen, hydroxyl and 
Cl-C6 alkylsulphonylamino), benZyl, indolyl (optionally 
substituted by at least one substituent selected from Cl-C6 
alkoxy), oxopyrrolidinyl, phenoxy, benZodioxolyl, phenox 
yphenyl, piperidinyl and benZyloxy. 
[0236] In formula (IIB), any hydroxyl groups Will not nor 
mally be attached to a carbon atom adjacent a nitrogen atom. 
Further, When R9 is other than a bond, the group R10 may be 
attached to the C l-C5 alkyl moiety of R9 at any suitable point; 
thus R1O may be attached to an internal or terminal carbon 
atom ofthe Cl-C5 alkyl moiety of R9. 
[0237] In formula (HE), R1 1 represents a hydrogen atom or 
a C l-C5 alkyl group Which may be optionally substituted by at 
least one substituent (eg one, tWo or three substituents inde 
pendently) selected from hydroxyl, halogen (e.g. ?uorine, 
chlorine, bromine or iodine) and C1-C6, or C1-C4, alkoxy. 
[0238] In an embodiment of the invention, in formula (HE) 
R1 1 represents a hydrogen atom or a C1 -C5 alkyl group Which 
may be optionally substituted by at least one hydroxyl group. 
[0239] In formula (IIB), s is preferably 0. 
[0240] In an embodiment of the invention, in formula (IIB) 
Where s is 0, R9 is a Cl_5 alkylene group such as methylene, 
and R10 is a heterocyclic group such as a saturated nitrogen 
containing ring, for instance piperidine. In an alternative 
embodiment, in formula (IIB) s is l and X1 is a group>NRll 
where R11 is hydrogen or a C l_5all<yl group such as methyl. 
[0241] In formula (IIB), preferred groups R9 include a bond 
or a C l-C5 alkyl group Which may be optionally substituted by 
at least one substituent (eg one, tWo or three substituents 
independently) selected from hydroxyl, halogen (e.g. ?uo 
rine, chlorine, bromine or iodine), C1-C6, or C1-C4, alkoxy, 
C1-C6, or C1-C4, alkylthio, C1-C6, or C1-C4, hydroxyalkyl, 
C1-C6, or C1-C4, hydroxyalkyloxy, C1-C6, or C1-C4, alkoxy 
carbonyl, C3 -C8 cycloalkyl, phenyl (optionally substituted by 
at least one substituent, eg one, tWo or three substituents 
independently, selected from halogen, hydroxyl and C1-C6, 
or C1-C4, alkylsulphonylamino), benZyl, indolyl (optionally 
substituted by at least one substituent, eg one, tWo or three 
substituents independently, selected from C1-C6, or C1-C4, 
alkoxy), oxopyrrolidinyl, phenoxy, l,3-benZodioxolyl, phe 
noxyphenyl, piperidinyl and benZyloxy. 
[0242] In an embodiment of the invention, in formula (HE) 
R9 represents a bond or a Cl-C4 alkyl group Which may be 
optionally substituted by one, tWo or three substituents inde 
pendently selected from hydroxyl, C 1 -C2 alkoxy, methylthio, 
Cl-C2 hydroxyalkyl, Cl-C2 hydroxyalkyloxy, methoxycar 
bonyl, C3 -C6 cycloalkyl, phenyl (optionally substituted by at 
least one substituent selected from halogen, hydroxyl and 
methylsulphonylamino), benZyl, indolyl (optionally substi 
tuted by at least one methoxy), oxopyrrolidinyl, phenoxy, 
benZodioxolyl, phenoxyphenyl, piperidinyl and benZyloxy. 
[0243] In another embodiment of the invention, in formula 
(HE) R9 represents a bond or a C l-C4 alkyl group Which may 
be optionally substituted by one, tWo or three substituents 
independently selected from hydroxyl, C l-C2 alkoxy, meth 
ylthio, Cl-C2 hydroxyalkyl, Cl-C2 hydroxyalkyloxy, meth 
oxycarbonyl, cyclopropyl, phenyl (optionally substituted by 
at least one substituent selected from chlorine, hydroxyl and 
methylsulphonylamino), benZyl, indolyl (optionally substi 
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tuted by at least one methoxy), oxopyrrolidinyl, phenoxy, 
benZodioxolyl, phenoxyphenyl, piperidinyl and benZyloxy. 
[0244] In a preferred embodiment of the invention, in for 
mula (HE) R9 represents a bond or a C l_4all<yl group Which is 
unsubstituted. 

[0245] In an embodiment of the invention, in formula (HE) 
R10 represents hydrogen, hydroxyl, carboxy or a group 
iNRl9R2O' 
[0246] In formula (IIB), preferably R19 and R20 each inde 
pendently represent hydrogen, pyrrolidinyl, C 1 -C6, or C 1 -C4, 
alkylcarbonyl, C2-C7 alkenyl, or Cl-C7 alkyl optionally sub 
stituted With at least one substituent (eg one, tWo, three or 
four substituents independently) selected from carboxyl, 
hydroxyl, NR45R46, OR45, SR45, OC(O)R45 and C(O)OR45 
(Where R45 and R46 are independently selected from hydro 
gen or C l_6alkyl, and preferably C l_4alkyl) and a saturated or 
unsaturated 3- to l0-membered ring system Which may com 
prise at least one ring heteroatom (eg one, tWo, three or four 
ring heteroatoms independently) selected from nitrogen, oxy 
gen and sulphur, the ring system being optionally substituted 
by at least one substituent (eg one, tWo, three or four sub 
stituents independently) selected from halogen (e.g. ?uorine, 
chlorine, bromine or iodine), hydroxyl, oxo, carboxyl, cyano, 
C1-C6, or C1-C4, alkyl, C1-C6, or C1-C4, hydroxyalkyl, 
iNR22R23, i(CH2)tNR24R25 and 4CONR26R27, Where 
R22, R23, R24, R25, R26, R27 andt are as de?ned above. 
[0247] For instance, in formula (HE) R19 and R20 each 
independently represent hydrogen, pyrrolidinyl, C l-C2 alky 
lcarbonyl, C5-C7 alkenyl, or Cl-C7 alkyl optionally substi 
tuted With one or tWo substituents independently selected 
from carboxyl, hydroxyl, amino, C 1 -C2 alkylamino, di-Cl-C2 
alkylamino, iNH(CH2)2_4OH, Cl-C2 alkoxy, Cl-C2 alky 
lthio, C l-C2 alkoxycarbonyl, and a saturated or unsaturated 3 
to l0-membered ring system Which may comprise at least one 
ring heteroatom (eg one, tWo, three or four ring heteroatoms 
independently) selected from nitrogen, oxygen and sulphur, 
the ring system being optionally substituted by at least one 
substituent (e. g. one, tWo, three or four substituents indepen 
dently) selected from ?uorine, hydroxyl, oxo, carboxyl, 
cyano, Cl-C2 alkyl, Cl-C2 hydroxyalkyl, iNR22R23, 
i(CH2)tNR24R25 and iCONR26R27 Where R22, R23R24, 
R25R26, R27 and t are as de?ned above. 

[0248] Speci?c examples of R19 and R20 in formula (IIB) 
include hydrogen, pyrrolidinyl, methylcarbonyl, C7 alkenyl, 
or C l-C7 alkyl optionally substituted With one or tWo substitu 
ents independently selected from carboxyl, hydroxyl, methy 
lamino, di-methylamino, iNH(CH2)2OH, methylthio, 
Cl-C2 alkoxycarbonyl, and a saturated or unsaturated 3- to 
l0-membered ring system Which may comprise one, tWo or 
three ring heteroatoms independently selected from nitrogen, 
oxygen and sulphur, the ring system being optionally substi 
tuted by one or tWo substituents independently selected from 
?uorine, hydroxyl, oxo, C l-C2 alkyl and hydroxymethyl. 
[0249] The saturated or unsaturated 3- to l0-membered 
ring system de?ned above in respect of R19 and R20 in formula 
(IIB), may be monocyclic or polycyclic (e.g. bicyclic) and 
may have alicyclic or aromatic properties. An unsaturated 
ring system Will be partially or fully unsaturated. Examples of 
ring systems that may be used include cyclopropyl, cyclobu 
tyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl, 
cyclohexenyl, bicyclo[2.2.l]hept-2-yl, bicyclo[2.2.l]hept-5 
en-2-yl, homopiperaZinyl, phenyl, 3,4-dihydro-2H-pyranyl, 
pyrrolidinyl, piperidinyl, piperaZinyl, phenyl, pyraZolyl, thia 
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Zolidinyl, indanyl, thienyl, isoxaZolyl, thiadiaZolyl, pyrrolyl, 
furyl, thiaZolyl, indolyl, imidaZolyl, benZimidaZolyl, triaZ 
olyl, tetraZolyl and pyridinyl. 
[0250] In one aspect of the invention, the saturated or unsat 
urated 3- to l0-membered ring system of R19 and R20 in 
formula (IIB) is selected from cyclopropyl, cyclohexenyl, 
phenyl, thienyl, pyridinyl, furyl, bicyclo[2.2.l]hept-5-en-2 
yl, 3,4-dihydro-2H-pyranyl, thiaZolyl, pyrrolyl, pyraZolyl, 
imidaZolyl and thiadiaZolyl. 
[0251] In formula (IIB), where R10 is an optionally substi 
tuted carbocyclic or heterocyclic ring, it is preferably a satu 
rated or unsaturated 4- to 9-membered ring system Which is 
optionally substituted. 
[0252] Optional substituents for where R10 in formula (IIB) 
is an optionally substituted carbocyclic or heterocyclic ring, 
include those listed above for ring sub stituents on R1 9 and R20 
ie at least one substituent selected from halogen, hydroxyl, 
oxo, carboxyl, cyano, C l-C6 alkyl, C {C hydroxyalkyl, 
*(CHZWRZZRB, *(CHZLCONR 4R 5, *(CHZ) 
tNR26COR27 or i(CH2)tR29 Where R22 and R23, each inde 
pendently represent a hydrogen atom or a C l-C6 alkyl, C2-C6 
hydroxyalkyl or C3 -C8 cycloalkyl group, or R22 and R23 
together With the nitrogen atom to Which they are attached 
form a 3- to 8-membered saturated heterocyclic ring; 
R24 and R25 each independently represent a hydrogen atom or 
a C l-C6 alkyl, 
C2-C6 hydroxyalkyl or C3-C8 cycloalkyl group, or R24 and 
R25 together With the nitrogen atom to Which they are attached 
form a 3- to 8-membered saturated heterocyclic ring; 
R26 and R27 each independently represent a hydrogen atom or 
a C l-C6 alkyl, 
Cg-C6 hydroxyalkyl or C3 -C8 cycloalkyl group; 
R 9 is aryl such as phenyl; and 
tis0, l,2,3,4,5or6. 
[0253] Preferred optional substituents for R10 in formula 
(IIB) include one or more groups selected from, amino, C l-C6 
alkyl, Cl-C6 alkylamino, iNH(CH2)2OH, iNH(CH2)3OH, 
C l-C6 hydroxyalkyl, benZyl and 

o 

)\ NHZ. N 

H 

[0254] In formula (IIB) preferred rings R10 are saturated or 
unsaturated 4- to 9-membered ring systems Which may com 
prise one or tWo ring heteroatoms independently selected 
from nitrogen, oxygen and sulphur, the ring system being 
optionally substituted by at least one substituent (eg one, 
tWo, three or four substituents independently) selected from 
hydroxyl, amino (iNHZ), Cl-C2 alkyl, Cl-C2 alkylamino, 
iNH(CH2)2OH, iNH(CH2)3OH, Cl-C2 hydroxyalkyl, 
benZyl and 

[0255] In formula (IIB), when R10 represents a saturated or 
unsaturated 4- to 9-membered ring system, the ring system 
may be monocyclic or polycyclic (e.g. bicyclic) and may have 
alicyclic or aromatic properties. An unsaturated ring system 
Will be partially or fully unsaturated. Examples of ring sys 
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tems that may be used include cyclobutyl, cyclopentyl, cyclo 
hexyl, cycloheptyl, cyclopentenyl, cyclohexenyl, bicyclo[2. 
2.1]hept-2-yl, bicyclo[2.2. l]hept-5-en-2-yl, 2,3-dihydro-1H 
indenyl, homopiperaZinyl, phenyl, pyrrolidinyl, piperidinyl, 
piperaZinyl, pyraZolyl, thiaZolidinyl, indanyl, thienyl, isox 
aZolyl, thiadiaZolyl, pyrrolyl, furyl, thiaZolyl, indolyl, imida 
Zolyl, benZimidaZolyl, triaZolyl, tetraZolyl and pyridinyl. 
[0256] In one embodiment of the invention, in formula 
(IIB) the saturated or unsaturated 4- to 9-membered ring 
system R10 is selected from cyclobutyl, cyclohexyl, bicyclo 
[2.2.1]hept-2-yl, 2,3-dihydro-lH-indenyl, pyrrolidinyl, pip 
eridinyl and piperaZinyl. 
[0257] Particular examples of heterocyclic rings R10 in for 
mula (IIB) are groups of formula NR33R34 Where R33 and R34 
together With the nitrogen atom to Which they are attached 
forms a C4_9 heterocyclic ring Which may contain additional 
heteroatoms and Which may be optionally substituted, and 
may optionally contain bridging groups. Examples of such 
groups R10 in formula (IIB) are groups of formula (iii), (iv), 
(v) and (vi) 

(iii) 
0 

i R40 
\ N IiI/ 

N 

(iv) 

(v) 

N O 

Nl/ \( 
N 

RN \ 
0 

R40 
(vi) 

where R40 and R41 are hydrogen or substituent groups as 
de?ned herein, and in particular are independently selected 
from hydrogen and C l_6alkyl. 
[0258] In formula (IIB), when R10 is a group NR33R34, it is 
preferably a saturated ?ve or six-membered heterocyclic ring 
Which may comprise a second ring heteroatom selected from 
nitrogen and oxygen. The ring is optionally substituted for 
example With at least one substituent selected from those 
listed above for ring substitutents on R19 and R20. 
[0259] Particular substituents hoWever include hydroxyl, 
halogen, C l-C6 alkyl, amino, mono or di-C 1_ 4alkylamino and 
hydroxyC 1 -C6alkyl. 
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[0260] In another embodiment of the invention, when R10 
in formula (IIB) is NR33R34, R33 and R34 together With the 
nitrogen atom to Which they are attached may form a satu 
rated ?ve or six-membered heterocyclic ring Which may com 
prise a second ring heteroatom selected from nitrogen and 
oxygen, and may further comprise bridging groups; the ring 
being optionally substituted by at least one substituent (eg 
one, tWo, three or four substituents independently) selected 
from hydroxyl, amino, mono- or di-Cl_4alkylamino, 
hydroxyCl_3alkylamino, halogen (e.g. ?uorine, chlorine, 
bromine or iodine), C1-C6, or C1-C4, alkyl and C1-C6, or 
C1-C4, hydroxyalkyl. Examples of heterocyclic rings that 
may be formed include piperidinyl, piperaZinyl and mor 
pholinyl. 
[0261] Where in formula (IIB) is R10 is a group NR33R34 
Wherein R33 and R34 together With the nitrogen atom to Which 
they are attached may form a saturated ?ve or six-membered 
heterocyclic ring Which includes bridging groups, these pref 
erably form a fused 5/6 membered ring system such as a 
diaZabicyclo [2 .2 . l ]hept-2 -yl group. 

[0262] For instance, Where in formula (IIB) is R10 is a group 
NR33R34, R33 and R34 together With the nitrogen atom to 
Which they are attached may form a saturated ?ve or six 
membered heterocyclic ring Which may comprise a second 
ring heteroatom selected from nitrogen and oxygen, the ring 
being optionally substituted by one or tWo substituents inde 
pendently selected from, amino, hydroxy, hydroxyCl_3alky 
lamino, C l-C2 alkyl and C l-C2 hydroxyalkyl. 
[0263] In a preferred embodiment of the invention, in for 
mula (IIB) Where s is 0, R9 is a bond and R10 is a group 
NR3 3R34 Where R3 3 and R34 together With the nitrogen atom 
to Which they are attached form a saturated ?ve or six-mem 
bered heterocyclic ring optionally substituted as described 
above. 

[0264] In formula (IB), preferred R22 and R23 groups are 
independently hydrogen atom or a C1-C6, or C1-C4, alkyl, 
C2-C6, or C2-C4, hydroxyalkyl or C3-C8, or C5-C6, cycloalkyl 
group, or R22 and R23 together With the nitrogen atom to 
Which they are attached form a 3- to 8-membered saturated 
heterocyclic ring (e. g. pyrrolidinyl or piperidinyl). 
[0265] In formula (IIB), R24 and R25 preferably each inde 
pendently represent a hydrogen atom or a C1-C6, or C1-C4, 
alkyl, C2-C6, or C2-C4, hydroxyalkyl or C3-C8, or C5-C6, 
cycloalkyl group, or R24 and R25 together With the nitrogen 
atom to Which they are attached form a 3- to 8-membered 
saturated heterocyclic ring (e.g. pyrrolidinyl or piperidinyl). 
[0266] In formula (IIB), R26 and R27 each independently 
represent a hydrogen atom or a C1-C6, or C1 -C4, alkyl, C2-C6, 
or C2-C4, hydroxyalkyl or C3 -C8, or C5-C6, cycloalkyl group, 
or R26 and R27 together With the nitrogen atom to Which they 
are attached form a 3- to 8-membered saturated heterocyclic 
ring (e.g. pyrrolidinyl or piperidinyl). 
[0267] In a preferred embodiment of the present invention, 
R3 in formula (IB) is a group of sub-formula (ii) or (ii) 

(i) 

NR22R23 
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-continued 
(ii) 

N 

Ll NR22R23 
[0268] Particular compounds of the present invention 
according to formula (II) are as folloWs: 
[0269] N-[6-Chloro-2-(4-piperidinylmethyl)-5-quinoli 

nyl]-cyclohexaneacetamide, dihydrochloride; 
[0270] N-[6-Chloro-2-(l-piperaZinyl)-5-quinolinyl]-cy 

clohexaneacetamide, dihydrochloride; 
[0271] N-[6-Chloro-2-[methyl[3-(methylamino)propyl] 

amino] - 5 -quinolinyl] -cyclohexaneacetamide, dihydro - 

chloride; 
[0272] 6-Chloro-N-(cyclohexylmethyl)-2-methyl-5 

quinolinecarboxamide, hydrochloride; 
[0273] N-[6-Chloro-2-[(3-hydroxypropyl)amino]-5 

quinolinyl]-cyclohexaneacetamide, hydrochloride; 
[0274] N-[6-Chloro-2-[[(2R)-2,3-dihydroxypropyl] 

amino] - 5 -quinolinyl] -cyclohexaneacetamide; 
[0275] 4-[[6-Chloro-5-[(cyclohexylacetyl)amino]-2 

quinolinyl]amino]-butanoic acid; 
[0276] N-[6-Chloro-2-[methyl[3-(methylamino)propyl] 

amino] - 5 -quinolinyl] -4 -(tri?uoromethyl) -cyclohexaneac 
etamide, dihydrochloride; 

[0277] N-[6-Chloro-2-(l-piperaZinyl)-5-quinolinyl]-4 
(tri?uoromethyl)-cyclohexaneacetamide; 

[0278] N-[6-Chloro-2-(hexahydro-lH-l,4-diaZepin-l-yl) 
5-quinolinyl]-cyclohexaneacetamide; 

[0279] N-[6-Chloro-2-[(cis-3,5-dimethyl-l-piperaZinyl] 
5-quinolinyl]-cyclohexaneacetamide; 

[0280] N-[6-Chloro-2-(4-methyl-l-piperaZinyl)-5-quino 
linyl] -cyclohexaneacetamide, dihydrochloride; 

[0281] N-[6-Chloro-2-[(lS,4S)-2,5-diaZabicyclo[2.2.l] 
hept-2 -yl] -5 -quinolinyl] -cyclohexaneacetamide, acetate; 

[0282] N-[6-Chloro-2-[(3R)-3-pyrrolidinylamino]-5 
quinolinyl]-cyclohexaneacetamide, dihydrochloride; 

[0283] N-[2-[3-(Ethylamino)propyl]-6-methyl-5-quinoli 
nyl]-cyclohexaneacetamide, dihydrochloride; 

[0284] N-[6-Chloro-2-[3-(ethylamino)propyl]-5-quinoli 
nyl]-cyclohexaneacetamide, dihydrochloride; 

[0285] N-[6-Chloro-2-[[2-[(2-hydroxyethyl)amino]ethyl] 
amino] - 5 -quinolinyl] -cyclohexaneacetamide, dihydro - 

chloride; 
[0286] N-5-Quinolinyl-cyclohexaneacetamide; 
[0287] l -Methyl-N-5 -quinolinyl-cyclohexaneacetamide; 
[0288] 4-Methyl-N-5 -quinolinyl-cyclohexaneacetamide; 
[0289] N-5-Quinolinyl-cyclopentanepropanamide; 
[0290] N- [6-Chloro-2- [3 -[(3 -hydroxypropyl)amino]pro 

pyl] -5-quinolinyl] -cyclohexaneacetaride; 
[0291] N- [2-(3 -Aminopropyl)-6-chloro-5 -quinolinyl] -cy 

clohexaneacetamide; 
[0292] N- [6-Chloro-2- [3 -[ [[(methylsulfonyl)amino] car 

bonyl] amino]propyl] -5-quinolinyl] -cyclohexaneaceta 
mide; 

[0293] N- [2-[3-(Butylamino)propyl] -6-chloro-5 -quinoli 
nyl] -cyclohexaneacetamide dihydrochloride; 

[0294] N- [6-Chloro-2- [methyl[3 -(methylamino)propyl] 
amino] -5 -quinolinyl] -l -cyclohexyl-cyclopropanecar 
boxamide, hydrochloride; 
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[0295] N-[6-Chloro-2-(1-piperaZinyl)-5 -quinolinyl]-1-cy 
clohexyl-cyclopropanecarboxamide; 

[0296] N- [6-Chloro-2- [(3 R)-3 -hydroxy-1-pyrrolidinyl]-5 
quinolinyl]-cyclohexaneacetamide; 

[0297] N-[6-Chloro-2-[(3S)-3-hydroxy-1-pyrrolidinyl]-5 
quinolinyl]-cyclohexaneacetamide; 

[0298] N-[2-[(3R)-3-Amino-1-pyrrolidinyl]-6-chloro-5 
quinolinyl]-cyclohexaneacetamide; 

[0299] N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-5 
quinolinyl]-cyclohexaneacetamide; 

[0300] N-[2-(4-Amino-1-piperidinyl)-6-chloro-5-quinoli 
nyl]-cyclohexaneacetamide; 

[0301] N-[6-Chloro-2-[(3R)-3-(methylamino)-1-pyrro 
lidinyl]-5-quinolinyl]-cyclohexaneacetamide; 

[0302] N-[6-Chloro-2-[(3R)-3-[(2-hydroxyethyl)amino] 
1 -pyrrolidinyl] -5 -quinolinyl] -cyclohexaneacetamide; 

[0303] N-[6-Chloro-2-[(3S)-3-(methylamino)-1-pyrrolidi 
nyl]-5-quinolinyl]-cyclohexaneacetamide; 

[0304] N-[6-Chloro-2-[(3S)-3-[(2-hydroxyethyl)amino] 
1 -pyrrolidinyl] -5 -quinolinyl] -cyclohexaneacetamide; 

[03 05] N- [6-Chloro-2- [(3 R)-3 -hydroxy-1-piperidinyl]-5 - 
quinolinyl]-cyclohexaneacetamide; 

[0306] N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-methyl-5 
quinolinyl]-cyclohexaneacetamide; 

[0307] N-[6-Methyl-2-(1-piperaZinyl)-5-quinolinyl]-cy 
clohexaneacetamide; 

[0308] N-[6-Chloro-5-[(cyclohexylacetyl)amino]-2 
quinolinyl]-glycine; 

[0309] N-[6-Chloro-5-[(cyclohexylacetyl)amino]-2 
quinolinyl]-[3-alanine; and 

[0310] 6-Chloro-N-(cyclohexylmethyl)-2-(1-piperaZinyl) 
S-quinolinecarboxamide, dihydrochloride. 

[0311] Suitable pharmaceutically acceptable salts of com 
pounds of formula (1B) include base salts such as an alkali 
metal salt for example sodium, an alkaline earth metal salt for 
example calcium or magnesium, an organic amine salt for 
example triethylamine, morpholine, N-methylpiperidine, 
N-ethylpiperidine, procaine, dibenZylamine, N,N-dibenZyl 
ethylamine or amino acids for example lysine. In another 
aspect, Where the compound is suf?ciently basic, suitable 
salts include acid addition salts such as methanesulphonate, 
fumarate, hydrochloride, hydrobromide, citrate, maleate and 
salts formed With phosphoric and sulphuric acid. There may 
be more than one cation or anion depending on the number of 
charged functions and the valency of the cations or anions. A 
preferred pharmaceutically acceptable salt is a hydrochloride 
salt. 
[0312] Suitable prodrugs of compounds of formula (1B) are 
compounds Which are hydrolysed in vivo to form compounds 
of formula (1B). Thus for example Where compounds of for 
mula (1B) include a carboxy group, these may be in the form 
of pharmaceutically acceptable esters or amides. 
[0313] Suitable pharmaceutically acceptable esters of for 
mula (1B) for carboxy groups include C l_6all<yl esters, for 
example methyl or ethyl; C l_6alkoxymethyl esters, for 
example methoxymethyl; Cl_6alkanoyloxymethyl esters, for 
example pivaloyloxymethyl; phthalidyl esters; C3_8cy 
cloalkoxycarbonyloxyCl_6alkyl esters, for example 1-cyclo 
hexylcarbonyloxyethyl; 1,3-dioxolan-2-ylmethyl esters, for 
example 5-methyl-1,3-dioxolan-2-ylmethyl; Cl_6alkoxycar 
bonyloxyethyl esters, for example l-methoxycarbonyloxy 
ethyl; aminocarbonylmethyl esters and mono- or di-Ni(Cl_ 
6alkyl) versions thereof, for example N,N 
dimethylaminocarbonylmethyl esters and 
N-ethylaminocarbonylmethyl esters; and may be formed at 
any carboxy group in the compounds of this invention. An in 
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vivo cleavable ester of a compound of the invention contain 
ing a hydroxy group is, for example, a pharmaceutically 
acceptable ester Which is cleaved in the human or animal 
body to produce the parent hydroxy group. Suitable pharma 
ceutically acceptable esters for hydroxy include C l_6alkanoyl 
esters, for example acetyl esters; and benZoyl esters Wherein 
the phenyl group may be substituted With aminomethyl or 
N-substituted mono- or di-Cl_6alkyl aminomethyl, for 
example 4-aminomethylbenZoyl esters and 4-N,N-dimethy 
laminomethylbenZoyl esters. 
[0314] Pharmaceutically acceptable amides are similarly 
in-vivo hydrolysable to yield the parent acid, and include 
Cl_6alkylamides such as acetamide. 
[0315] The present invention further provides a process for 
the preparation of a compound of formula (1B) as de?ned 
above, or a pharmaceutically acceptable salt, prodrug or sol 
vate thereof, Which comprises either: 
(a) reacting a compound of formula (IVB) 

wherein Ll represents a leaving group (eg hydroxyl or halo 
gen) andY, Z, R4, m, p and q are as de?ned in formula (1B), 
With a compound of formula (VB), 

R2, R5, R6 and n are as de?ned in formula (1B); or 
(b) reacting a compound of formula (VIB) 

VIB 
(CHZ)m_NH2 ( ) 

(R4)q 

| \ \1 
/ / Yéz 

(Rl)p 

WhereinY, Z, R1, R4, m, p and q are as de?ned in formula (1B), 
With a compound of formula (VHB) 

Wherein L2 represents a leaving group (eg hydroxyl or halo 
gen) and R2, R5, R6 and n are as de?ned in formula (1B); or 
(c) WhenY is N and Z is CR3, and R3 represents a group of 
formula (11B) above Where s is 1 and X is >NRll, reacting a 
compound of formula (V lllB) 
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wherein L3 is a leaving group (eg halogen, paratoluene sul 
phonate or methane sulphonate), and all other variables are as 
de?ned in relation to formula (IB), With a compound of for 
mula (IXB), HiN(Rll)iR9-R1O, Wherein R9, R10 and R11 
are as de?ned in formula (IIB); or 
(d) WhenY is N and Z is CR3, and R3 is a group R7 Where R7 
is optionally substituted C3-C 10 alkyl group, reacting a com 
pound of formula (V IIIB) as de?ned in (c) above With a 
compound of formula @(B) or @(IB) 

(X) 
R711 

(X1) 
R711 

Wherein R7“ represents a Cl-C7 alkyl group optionally sub 
stituted as de?ned for R7 in formula (IB), optionally folloWed 
by a hydrogenation reaction; or 
(e) WhenY is N and Z is CR3, and R3 is a group of formula 
(IIB) Where s is 0, R9 is (CH2)2 and R10 is iNR19R2O,react 
ing a compound of formula (VIIB) as de?ned in (c) above 
With a compound of formula @(IIB) 

(XIIB) 
L4 ( 

Wherein L4 is a leaving group (eg. trialkyltin, dialkylboron or 
Zinc), folloWed by reaction With a compound of formula 
(XIIIB), HNR19R2O, wherein R19 and R20 are as de?ned 
above; 
(f) WhenY is N and Z is CR3, and R3 is a group of formula 
(IIB) Where s is 0, R9 is (CH2) and R10 is iNRl9R2O, reacting 
a compound of formula (V IIB) as de?ned in (c) above With a 
compound of formula (XIIB) as de?ned in (e) above, fol 
loWed by an oxidation reaction and then by reaction With a 
compound of formula @(IIIB) as de?ned in (e) above under 
reductive amination conditions; or 
(g) WhenY is N and Z is CR3, and R3 is a group of formula 
(IIB) Where s is 0, reacting a compound of formula (VIIIB) as 
de?ned in (c) above With a compound of formula (XIVB) 

(XIVB) 

wherein R9’ is suitably de?ned such that saturation of the 
alkene and combination with R9’ gives a group of formula R9 
as de?ned in formula (IIB) and R10 is as de?ned in formula 
(IIB), folloWed by removal of any protecting groups; 
and optionally after (a), (b), (c), (d), (e), (f) or (g) carrying out 
one or more of the folloWing: 

[0316] converting the compound obtained to a further 
compound of the invention 

[0317] forming a pharmaceutically acceptable salt, pro 
drug or solvate of the compound. 

[0318] In processes (a) and (b) the coupling reaction is 
conveniently carried out in an organic solvent such as dichlo 
romethane, N,N-dimethylformamide or l-methyl-2-pyrroli 
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dinone. If L1 or L2 represent a hydroxyl group, it may be 
necessary or desirable to use a coupling agent such as bromo 
tris-pyrrolidino-phosphonium hexa?uorophosphate (Py 
BroP). 
[0319] In process (c) the reaction may be performed in an 
organic solvent such as acetonitrile, N,N-dimethylformamide 
or l-methyl-2-pyrrolidinone, and in the presence of a suitable 
base such as sodium hydride, triethylamine or potassium 
carbonate. 

[0320] In process (d), if the compound of formula (V IIIB) 
is reacted With a compound of formula @(B), then the reaction 
is conveniently carried out in an organic solvent such as 
acetonitrile, eg at ambient temperature (20° C.), in the pres 
ence of catalytic bistriphenylphosphine dichloride palladium 
(0), copper (I) iodide and a base (e. g. triethylamine). The 
subsequent hydrogenation reaction may use hydrogen gas 
With a catalyst such as 5% rhodium on carbon in a solvent, for 
example, ethyl acetate or ethanol, and at a pressure of 3 bar. 
[0321] Alternatively, if the compound of formula (V IIIB) is 
reacted With a compound of formula @(IB), then it is pre 
ferred if the compound of formula @(IB) is pre-treated by 
reaction With a hydroborating reagent (e. g. 9-borabicyclo [3. 
3.1]nonane or catecholborane) in an organic solvent such as 
diethyl ether or tetrahydrofuran at a temperature in the range 
from, eg 0° C. to 80° C., in particular from 60° C. to 70° C., 
for about 2 to 3 hours. The pre-treated compound is then 
reacted With the compound of formula (V IIIB) in the pres 
ence of a suitable base (eg sodium hydroxide or tri-potas 
sium orthophosphate) and a palladium catalyst (e.g. dichloro 
[l , l '-bis(diphenylpho sphino)ferrocene]palladium (II) 
dichloromethane adduct), typically at a temperature in the 
range from 25° C. to 90° C., particularly from 60° C. to 70° C., 
for about 2 to 24 hours. 

[0322] In process (e), the reaction With the vinyl compound 
of formula @(IIB) may conveniently be carried out in a sol 
vent such as N,N-dimethylformamide and in the presence of 
catalytic dichlorobis(triphenylphosphine) palladium, at 
elevated temperature, eg at about 70° C. The subsequent 
addition reaction With the compound of formula (XIIIB) may 
be performed under acidic or basic conditions, for example, in 
acetic acid in a solvent such as methanol or isopropanol at 
elevated temperature, eg at about 100° C. 
[0323] In process (f), the reaction of the vinyl compound of 
formula @(VIIIB) may be performed by procedures analo 
gous to those outlined in the previous paragraph on process 
(e). The subsequent oxidation reaction may be carried out 
under standard conditions, for example, by using oZone fol 
loWed by treatment With dimethylsul?de or triphenylphos 
phine in a suitable solvent such as dichloromethane, or, by 
using osmium tetroxide and sodium periodate in a suitable 
solvent such as l,4-dioxane and Water. The reductive amina 
tion step may be conveniently carried out in the presence of a 
reducing agent such as sodium cyanoborohydride, triac 
etoxyborohydride or sodium borohydride, in a polar solvent 
such as methanol, ethanol or dichloromethane either alone or 
in combination With acetic acid. 
[0324] In process (g), the compound of formula (XIVB) is 
pre-treated by reaction With a hydroborating reagent (such as 
9-borabicyclo[3.3.l]nonane or catecholborane) in a solvent 
(such as diethyl ether or tetrahydrofuran) at a temperature in 
the range from 0° C. to 80° C. (in particular from 60° C. to 70° 
C.) for about 2 to 3 hours, then cooling the reaction mixture to 
room temperature and adding a solution of a base (such as 
sodium hydroxide in Water or tri-potassium orthophosphate 








































































































