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BENZAMIDE DERIVATIVES AND THEIR USE AS CYTOKINE INHIBITORS

This invention concerns certain amide derivatives which are useful as inhibitors of
cytokine mediated disease. The invention also concerns processes for the manufacture of the
amide derivatives of the invention, pharmaceutical compositions containing them and their
use in therapeutic methods, for example by virtue of inhibition of cytokine mediated disease.

The amide derivatives disclosed in the present invention are inhibitors of the
production of cytokines such as Tumour Necrosis Factor (hereinafter TNF), for example
TNFa, and various members of the interleukin (hereinafter IL) family, for example IL-I, IL-6
and IL-8. Accordingly the compounds of the invention will be useful in the treatment of .
diseases or medical conditions in which excessive production of cytokines occurs, for
example excessive production of TNFa or IL-1. It is known that cytokines are produced by a
wide variety of cells such as monocytes and macrophages and that they give rise to a variety
of physiological effects which are believed to be important in disease or medical conditions
such as inflammation and immunoregulation. For example, TNFa and IL-1 have been
implicated in the cell signalling cascade which is believed to contribute to the pathology of
disease states such as inflammatory and allergic diseases and cytokine-induced toxicity. It is
also known that, in certain celiular systems, TNFo. production precedes and mediates the
production of other.cytokines such as IL-1. _

Abnormal levels of cytokines have also been implicated in, for example, the
production of physiologically-active eicosanoids such as the prostaglandins and leukotrienes,
the stimulation of the rélease of proteolytic ehzymes such as collagenase, the activation of the
immune system, for example by stimulation of T-helper cells, the activation of osteoclast
activity leading to the resorption of calcium, the s@ﬂation of the release of proteoglycans
from, for example, cartilage, the stimulation of cell proliferation and to angiogenesis.

Cytokines are also believed to be implicated in the production and development of
disease states such as inflammatory and allergic diseases, for example inflammation of the
joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the
gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis, Crohn’s

disease and gastritis), skin disease (especially psoriasis, eczema and dermatitis) and-

- respiratory disease (especially asthma. bronchitis, allergic rhinitis and adult respiratory
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distress syndrome), and in the production and development of various cardiovascular and
cerebrovascular disorders such as congestive heart disease, myocardial infarction, the
formation of atherosclerotic plaques, hypertension, platelet aggregation, angina, stroke,
reperfusion injury, vascular injury including restenosis and peripheral vascular disease, and,

5 for example, various disorders of bone metabolism such as osteoporosis (including senile and
postinenopalisal osteoporbsis), Paget's disease, bone metastases, hypercalcaemia,
hyperparathyroidism, osteosclerosis, osteoperosis and periodontitis, and the abnormal changes
in bone metabolism which may accompany rheumatoid arthritis and osteoarthritis. Excessive
cytokine production has also been implicated in mediating certain complications of bacterial,

10 fungal and/or viral infections such as endotoxic shock, septic shock and toxic shock syndrome
and in mediating certain complications of CNS surgery or injury such as neurotrauma and
ischaemic stroke. Excessive cytokine'pmduétion has also been implicated in mediating or
exacerbating the development of diseases involving cartilage or muscle resorption, pulmonary
fibrosis, cirrhosis, renal fibrosis, the cachexia found in certain chronic diseases such as

15 malignant disease and acquired immune deficiency syndrome (AIDS), tumour invasiveness

~ - and tumour metastasis and multiple sclerosis. ' '

Evidence of the central role played by TNFa in the cell signalling cascade which gives
rise to theumatoid arthritis is provided by the efficacy in clinical studies of antibodies of
TNFo. (The Lancet, 1994, 344, 1125 and British Journal of Rheumatology, 1995, 34, 334).

20 Thus cytokines such as TNFa and IL-1 are believed to be important mediators of a
considerable range of diseases and medical conditions. Accordingly it is expected that
inhibition of the production of and/or effects of these cytokines will be of benefit in the
prophylaxis, control or treatment of such diseases and medical conditions.

- Without wishing to imply that the compouﬂds disclosed in the present invention

25 possess pharmacological activity only by virtue of an effect on a single biological process, it
is believed that the compounds inhibit the effects of cytokines by virtue of inhibition of the
enzyme p38 kinase. p38 kinase, otherwise known as cytokine suppressive binding protein
(hereinafter CSBP) and reactivating kinase (hereinafter RK), is a member of the mitogen-
activated protein (hereinafter MAP) kinase family of enzymes which is known to be activated

30 by physiological stress such as that induced by ionising radiation, cytotoxic agents, and

toxins, for example endotoxins such as bacterial lipopolysaccharide, and by a variety of agents
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such as the cytokines, for example TNFa and IL-1. It is known that p38 kinase
phosphorylates certain intracellular proteins which are involved in the cascade of enzymatic
steps which leads to the biosynthesis and excretion of cytokines such as TNFa and IL-1.
Known inhibitors of p38 kinase have been reviewed by G J Hanson in Expert Opinions on
_ 5 Therapeutic Patents, 1997, 7, 729-733. p38 kinase is known to exist in isoforms identified"as
p38a and p38P.
The compounds disclosed in the present invention are inhibitors of the production of

cytokines such as TNF, in particular of TNFa, and various interleukins, in particular IL-1.

- According to one aspect of the present invention there is provided a compound of the

10 Formula ]
(RY),,

(CHz)q—'Q I

wherein R? is (1-6C)alkyl or halogeno;
mis0,1,20r3; |

15 R!is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl,
formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-3C)alkylenedioxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyljamino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (1-6C)alkanoylamino,

20 N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino,
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkylJamino-(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl-
(1-6C)alkyl, carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl,

25 N,N-di-[(1-6C)alkyljcarbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)ali;oxy,
(1-6C)alkoxy-(2-6C)alkoxy, cyano-( 1-6C)alkoxy, carboxy-(1-6C)alkoxy,
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(1-6C)alkoxycarbonyl-(1-6C)alkoxy, carbarhoyl-(l-GC)alkdxy; N-(1-6C)alkylcarbamoyl-
(1-6C)atkoxy, N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyljamino-(2-6C)alkoxy, halogeno-
(2-6C)alkylammo, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino,

5 cyano-(l-6C)a1kylammo carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-
(1-6C)alkylamino, carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkyiamino,
M—di—[(l-6C)alkyl]carbanioyl-( 1 -GC)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2'-6C)Mlaxﬂin0, di-[(1-6C)alkylJamino-(2-6C)alkylamino,
N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, H—(l-6C)a1kyl-hydroxy~(2-6C)alkylamino,

10 N-(1-6C)alkyl-(1-6C)alkoxy~(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-
(1-6C)alkylamino, N-(1-6C)alky}-carbamoyl~( 1-.6C)alkylamino, N-(1-6C)alkyl-
N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-N,N-di-[(1-6C)alkyl]carbamoyi-
(1-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, ﬁ-(l~6C)alky1-(1-6C)alkylamino—

15 (2-6C)alkylamino, N_—(l-6C)alkyl-di-[(l-6C)alkyl]amino-(Z-éC)alkylamino, :
halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1-6C)alkoxy-
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)a1kanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino,
N-(l'6C)alkylcarbamoy1-(2-6C)alkanoylamino, N,N-di-[(1-6C)alkyl]carbamoyl-

20 (2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1- 6C)alkylammo-(2-6C)alkanoylammo
or di-[(1-6C)alkyl}amino-(2-6C)alkanoylamino,
or R is aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, aryloxy, arylamino,
N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-(1-6C)alkylamino,
aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl,

25 heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,
N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino, N-(1-6C)alkyl-heteroaryl-
(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino,
N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl-
(1-6C)alkyl, heterocyclyloxy, heterocyclyl-(l-éC)alkoﬁy, hetérocyclylamino, N—(l -6C)alkyl-

30 heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-"
(1-6C)alkylamino, hete'rocyclylc';arbonylaniino, heterocyclylsulphonylamino, -
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N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, and wherein any aryl,
heteroaryl or heterocyciyl group in a R} substituent may optionally bear 1 or 2 substituents
selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl,
.H-(I-GC)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino,

5 (1-6C)alkylamino, di-{[(1-6C)alkyl}amino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, ~
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyl}amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl;
pis0,1 0r2;

R2 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy,

10 (1-6C)alkoxycarbonyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy,
(1-6C)alkylamino or di-[(1-6C)alkyl]amino;

R* is amino, (1-6C)alkylamino, di-[(1-6C)alky!]Jamino, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, amino-(2-6C)alkoxy, (1-6C)alkylamino-
(2-6C)alkoxy, di-[(l-6C)a1ky1]amino—(2-6C)alkoxy, amino-(2-6C)alkylamino,

15 (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkylJamino~(2-6C)alkylamino,
N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino~(2-6C)alkylamino,
N-(1-6C)alkyl-di-[(1-6C)alkylJamino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino,
(1-6C)alkylamino-~(2-6C)alkanoylamino or di-[(1-6C)alkyl]amino-(2-6C)alkanoylamino,
or R! is heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy,

20 heteroarylamino, N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino,
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino,
heteroaryl-(1-6C)alkoxy-(1-6C)alkyl, heteroaryl-(1-6C)alkylamino-(1-6C)alkyl,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heterocyclyl-

25 (1-6C)alkyl, heterocyclyloxy, heterocyclyl-'(l-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl-
heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino,
N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(1-6C)alkoxy-
(1-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(1-6C)alkyl or N-(1-6C)alkyl-heterocyclyl-

30 (1-6C)alkylamino-(1-6C)alkyl, |
and wherein any of the R* substituents defined hereinbefore which comprises a CH, group
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"which is attached to 2 carbon atoms or a CH, grbup which is attached to a carbon atom may
optionally bear on each said CH, or CH, group a substituent selected from hydroxy, amino,

- (1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl}amino ahd heterocyclyl,
and wherein any aryl, heteroaryl or heterocyclyl group in a R* substituent may optionally bear

5 Tor2 substituents.s'elected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy,™
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[( I-6C)alky1]ammo-(l-6C)alkyl aryl and aryl-(1-6C)alkyl;

10 qis0,1,2,3 0r4;and

Q? is heteroaryl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,

- N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino, N-(1-6C)alkyl-heteroary}-
(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino,
N-heteroarylsulphamoy! or heteroaryl-(2-6C)alkanoylamino and Q? is optionally substituted

15 with 1,2 or3 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, mercapto, : -

nitro, amino, carboxy, carbamoyl, formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(1-6C)alkoxy, (1-3C)alkylenedioxy, (1-6C)alkylthio, (1-6C)alkyisulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkylJamino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,

20 (2-6C)alkanoyloxy, (1-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoy], (1-6C)alkanesulphonylamino, N-(1-6C)alkyl-

- (1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-
(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1 -6C)alkylémino-( 1-6C)alkyl,
di-[(1-6C)alkyl]amino-(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl-(1-6C)alkyl,

25 carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl, |
_N_,E_—di—[(l-6C)alkyl]carbamoyl—( 1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy,
(1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy, carboxy-(1-6C)alkoxy,
(1-6C)alkoxycarbonyl-( 1-6C)alkox3;,- carbémoyl-( 1-6C)alkoxy, N-(1-6C)alkylcarbamoy!-
(1-6C)alkoxy, N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,

30 (1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl]amino-(2-6C)alkoxy, halogeno-
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino, cyano-
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(1-6C)alkylamino, carboxy-(1-6C)atkylamino, (1-6C)alkoxycarbonyl-(1-6C)alkylamino,
carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino,
N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino-(2-6C)alkylamino,

5 N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino, —
N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-
(1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-
N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N—(l-6C)alkyl-N,H-di-[(l-6C)alkyl]carbamoyl—

10 (1-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-
(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl}amino-(2-6C)alkylamino,
halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1-6C)alkoxy-
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino,

15 N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N.N-di-[(1-6C)alkyljcarbamoyl-
(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino,
di-[(1-6C)alkyljamino-(2-6C)alkanoylamino, aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy,
aryloxy, arylamino, N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-
(1-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-

20 (2-6C)alkanoylamino, heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-
(1-6C)alkoxy, heteroarylamino, N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino,
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino,
heteroaryl-(1-6C)alkoxy-(1-6C)alkyl, heteroaryl-(1-6C)alkylamino-(1-6C)alkyl,

25 N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heterocyclyl-
(1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, beterocyclylamino, N-(1-6C)alkyl-
heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino,
N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-éC)alkoxy-

30 (1-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(1-6C)alkyl and N-(1 -6C)alkyl-heterocyclyl-
(1-6C)alkylamino-(1-6C)alkyl,
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 and wherein any of the substituents on Q defined hereinbefore which comprises a CH, group
which is attached to 2 carbon atoms or a CH; group which is attached to a carbon atom may
optionally bear on each said CH, or CH; group a substituent selected from hydroxy, amino,
(1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino and heterocyclyl, -

5 and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on Q* may optionally
bear 1 or 2 substituents selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy,
(1-6C)alkoxycarbonyl, 'ﬁ-( 1-6C)a1ky1carbamoyl, N.N-di-[( l-GC)alkyl]carbaxnoyl,
(2-6C)alkanoyl, amino, (1-6C)alkylamino, di-[(1 -GC)alkyl]aInino, halogeno-(1-6C)alkyl,
hydroxy-( 1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,

10 (1-6C)alkylamino-(1-6C)alkyl, di-{(1-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl;
or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof.

~ According to a further aspect of the present invention there is provided a compound of
the FormulaI . '
wherein R? is (1-6C)alkyl or halogeno;

15 mis0,1,20r3;

R! is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl,
formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-3C)alkylenedioxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsuiphonyl, (1-6C)alkylamino,

~ di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,

20 N.N-di-[(1-6C)alkyljcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (1-6C)alkanoylamino,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino,
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyljamino-(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyi-

25 (1-6C)alkyl, carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl,
N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy,
(1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy, carboxy-(1-6C)alkoxy,

(1 -6C)alkoxycarbonyl-(1 -6C)alkoxy, carbamoyl-(1-6C)alkoxy, N-(1-6C)alkylcarbamoyl-
(1-6C)alkoxy, N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,

30 (1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl}amino-(2-6C)alkoxy, halogeno-

(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino,



‘WO 00/18738 PCT/GB99/03144

-9-

cyano-(1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-
(1-6C)alkylamino, carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino,
N.N-di-[(1-6C)alkyl])carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-{(1-6C)alkyl]amino-(2-6C)alkylamino,

.5 'Ij-(l-6C)alkyl~halogeno¥(l-GC)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino, ~
N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-
(1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-
N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-N.N-di-[(1-6C)alkyl]Jcarbamoyl-

10 (1-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-
(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkylJamino-(2-6C)alkylamino,
halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1-6C)alkoxy-
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino,

15 N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(1-6C)alkyl]carbamoyl-
(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino
or di-[(1-6C)alkyl]amino-(2-6C)alkanoylamino,
or R! is aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, aryloxy, arylamino, _
N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-(1-6C)alkylamino,

20 aroylamino, arylsulphonylamino, N-aryisulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl,
heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,
N-(1-6C)alky]-heteroarylamino, heteroaryl-(1-6C)alkylamino, N-(1-6C)alkyl-heteroaryl-
(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, ,
N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl-

25 (1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl-
heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl- -
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino,
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, and wherein any aryl,
heteroaryl or heterocyclyl group in a R! substituent may optionally bear 1 or 2 substituents

30 selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl, .
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N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino,
(1-6C)alkylamino and di-[(1-6C)alkyl}amino; -

pis0,1o0r2; ' o

R? is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy,

5 (1-6C)alkoxycarbonyl, (1-6C)alkyl (2-6C)alkenyl, (2-6C)alkynyl, ( 1-6C)a1koxy, =
(1-6C)alkylamino or d1-[(l-6C)alkyl]ammo, S -

R* is amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(l-6C)alkyl]aﬂ1iiio-(l-6C)alkyl, amino-(2-6C)alkoxy, (1 -6C)alkyiamino-
(2-6C)alkoxy, di-[(1-6C)alkyljamino-~(2-6C)alkoxy, amino-(2-6C)alkylamino,

10 (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino-(2-6C)alkylamino,
N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-(2-6C)alkylamino,
N-(1-6C)alkyl-di-[(1-6C)alkyl]Jamino-(2-6C)alkylamino, amino-~(2-6C)alkanoylamino,
(1-6C)alkylamino-(2-6C)alkanoylamino or di-[(1-6C)alkyl]amino-(2-6C)alkanoylamino,
or R* is heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy,

15 heteroarylamino, N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino,

- N-~(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino,
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino,
heterocyclyl, heterocyclyl-(1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy,
heterocyclylamino, N-(l-6C)alkyl-heterocyclylannno, heterocyclyl- (1-6C)alkylammo,

' 20 N-(1-6C)alkyl-heterocyclyl-( 1-6C)alkylamino, heterocyclylcarbonylamino,

heterocyclylsulphonylamino, N-heterocyclylsulphamoyl or heterocyclyl-

(2-6C)alkanoylamino, and wherein any aryl, heteroaryl or heterocyclyl group in a R*

substituent may optionally bear 1 or 2 substituents selected from hydroxy, halogeno,

(1-6C)alkyl, (1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,

- 25 N,N-di-[(1-6C)alkylJcarbamoyl, (2-6C)alkanoyl, amino, (1-6C)alkylammo and
di-[(1-6C)alkyl]amino; ' ' ) '
qis 0,1, 2,3 or4; and N |
Q! is heteroaryl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,
N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino, N-(1—6C)alkyl-heteroaryl- :

30 (1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino,
N-heteroarylsulphamoyl or heteroaryl-(2-6C)alkanoylamino and Q? is optionally substituted
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with 1, 2 or 3 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, mercapto,
nitro, amino, carboxy, carbamoyl, formyl, (1;6C)a1kyl, (2-6C)alkenyl, (2-6C)alkynyl,
(1-6C)alkoxy, (1-3C)alkylenedioxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-{(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,

5 N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, -
(2-6C)alkanoyloxy, (1-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino, N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-
(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl,

10 di-[(1-6C)alkyl]amino-(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl-(1-6C)alkyl,
carBamoyl-(l-GC)alkyl, ﬁ-(l-ﬁC)alkylcarbamoyl-(l -6C)alkyl,
N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy,
(1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy, carboxy-(1-6C)alkoxy,

. (1-6C)alkoxycarbonyl-(1-6C)alkoxy, carbamoyl-(1-6C)alkoxy, N_—( 1-6C)alkylcarbamoyl-

15 (1-6C)alkoxy, E,N-dl-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[( l-6C)a1kyl]ammo-(2-6C)alkoxy, halogeno-
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino, cyano-
(1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-(1-6C)alkylamino,
carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino,

20 N,N-di-[(1-6C)alkyljcarbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-{(1-6C)alkyl}amino-(2-6C)alkylamino,
N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino,
N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl- |

25 (1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-
N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-N,N-di-[(1-6C)alkyl]carbamoyl-
(1-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-
(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkylJamino-(2-6C)alkylamino,
halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1-6C)alkoxy-

30 (2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino,
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H—(l-6C)alkylcarbamd'yl-(2-6C)alkanoylamino, N,N-di-[( 1;6C)alkyl]carbamoyl-
(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino,
di-[(1-6C)alkylJamino-(2-6C)alkanoylamino, aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy,
aryloxy, arylamino, N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-
5 (1-6C)alkylamino, aroylamino, atylsulphonylamino, N-arylsulphamoyl, aryl- -

(2-6C)alkanoylamino, heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-
-(1-6C)alkoxy, heteroarylamino, N-(1 -6C)alkyl-heteroarylainino, heteroaryl-(1-6C)alkylamino,

' N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino,
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino,

10 heterocyclyl, hetérocyclyl-( 1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy,
heterocyclylamino, N-(1-6C)alkyl-heterocyclylamino, heterocyclyl-(1-6C)alkylamino,
N-(1-6C)alkyl-heterocyclyl-(1-6C)alkylamino, heterocyclylcarbonylamino,
heterocyclylsulphonylamino, N-heterocyclyisulphamoyl and heterocyclyl-
(2-6C)alkanoylamino, and wherein any aryl, heteroaryl or heterocyclyl group in a substituent

15 on Q* may optionally bear 1 or 2 substituents selected from hydroxy, halogeno, (1-6C)alkyl,
(1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl, N~(1-6C)alkylcarbamoyl,
N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino, (1-6C)alkylamino and
di-[(1-6C)alkyl]amino; ' ' '
ora phannaceutically-at:ceptable salt or in-vivo-cleavable ester thereof. -

20 In this specification the generic term "alkyl" includes both straight-chain and
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl"
are specific for the straight-chain chsi’on only and references to individual branched-chain
alkyl groups such as "isopropyl" are specific for the branched-chain version only. An

analogous convention applies to other generic terms. -

25 - Itis to be understood that, insofar as certain of the compounds of Formula I defined
above may exist in optically active or racemic forms by virtue of oné or more asymmetric
carbon atoms, the invention includes in its definition any such optically active or racemic
form which possesses the property of inhibiting cytokines, in particular TNF. The synthesis
of optically active forms may be carried out by standard techniques of organic chemistry well

30 known in the art, for example by synthesis from optically active starting materials or by -
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resolution of a racemic form. Similarly, inhibitory properties against TNF may be evaluated

- using the standard laboratory techniques referred to hereinafter. _

Suitable values for the generic radicals réferred to above include those set out below.

A suitable value for R! or for a substituent on Q? when it is aryl or for the aryl group

5 within a R' substituent or within a substituent on Q? is, for example, phenyl or naphthyl, —~
preferably phenyl. . :

A suitable value for R, R* or Q* when it is heteroaryl, for the heteroaryl group within
a R! or R? substituent or Q? group, for a substituent on Q* when it is heteroaryl or for the
heteroaryl group within a substituent on Q? is, for example, an aromatic 5- or 6-membered

10 monocyclic ring, a 9- or 10-membered bicyclic ring or a 13- or 14-membered tricyclic ring
each with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur, for
example furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, |
pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, benzothiophenyl, benzoxazolyl,

15 benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyl,
quinazolinyl, quinoxalinyl, cinnolinyl, naphthyridinyl, carbazolyl, dibenzofuranyl,
dibenzothiophenyl, S.S-dioxodibenzothiophenyl, xanthenyl, dibenzo-1,4-dioxinyl,
phenoxathiinyl, phenoxazinyl, dibenzothiinyl, phenothiazinyl, thianthrenyl, benzofuropyridyl,
pyridoindolyl, acridinyl or phenanthridinyl, preferably furyl, thienyl, oxazolyl, isoxazolyl,

20 imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,
benzofuranyl, indolyl, benzothiophenyl, benzoxazolyl, benzimidazolyl, benzothiazolyl,
indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
carbazolyl, dibenzofuranyl, dibenzothiophenyl or xanthenyl, more preferably furyl, thienyl,
isoxazolyl, thiazolyl, pyridyl, benzothiophenyl, benzbﬁxrazanyl, quinélyl, carbazolyl,

25 dibenzofuranyl or dibenzothiophenyl.

A suitable value for R' or R* or for a substituent on R or Q? when it is heterocyclyl or
for the heterocyclyl group within a R' or R* substituent or within a substituent on Q? is, for
example, a non-aromatic saturated or partially saturated 5- to 10-membered monocyclic or
bicyclic ring with up to five heteroatoms selected from oxygen, nitrogen and sulphur, for

30 example pyrrolinyl, pyrrolidinyl, morpholinyl, piperidinyl, homopiperidinyl, piperazinyl,
homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or
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tetrahydropyrimidinyl, preferably pyrrolidin-1-yl, pyrrohdm-Z-yl morpholino, piperidino,
piperazin-1-yl or homopiperazin-1-yl. ' ' '
Suitable values for various R’, R?, R? or R* groups, or for various substituents on R* or

Q? or on an aryl, heteroaryl or heterocyclyl group within R' or R* or on an aryl, heteroaryl or

5 ‘heterocyclyl group on a substituent on Q? include:-

for halogeno:
“for (1-6C)alkyl:
for (2-6C)alkenyl:
for (2-6C)alkynyl:
10 for (1-6C)alkoxy:
for (1-6C)alkoxycarbonyl:

for N-(1-6C)alkylcarbamoyl:

15 for N,N-di-[(1-6C)alky!]carbamoyl:

for (2-6C)alkanoyl:

for (1-6C)alkylamino:

for di-[(1-6C)alkyi]amino:
20

for halogeno-(1-6C)alkyl:

for hydroxy-(1-6C)alkyl:
25
for (1-4C)alkoxy-(1-6C)alkyl:

for cyano-(1-6C)alkyl:

30 for amino-(1-6C)alkyl:

fluoro, chloro, bromo and iodo;

methyl, ethyl, propyl, isopropyl and tert-butyl;

vinyl and allyl;

ethynyl and 2-propynyl;

methoxy, ethoxy, propoxy, isoprdpoxy and butoxy;
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and

- tert-butoxycarbonyl;

N-methylcarbamoyl, N-ethylcarbamoyl and
N-propylcarbamoyl;

N,N-dimethylcarbamoyl, H-ethyl-u-meﬂlylcarbamoyl

and N,N-diethylcarbamoyl;

acetyl and propionyl;

methylamino, ethylamino and propylamino;
dimethylamino, diethylamino and N-ethyl-
N-methylamino; ' -
fluoromethyl, chloromethyl, bromomethyl, -
difluoromethyl, dichloromethyl, dibromomethyl,
2-fluoroethyl, 2-chloroethyl and 2-bromoethyl
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and '
3-hydroxypropyl;

methoxymethyl, ethoxymethyl, 1-methoxyethyl,
2-methoxyethyl, 2-ethoxyethyl and 3-methdxypropyl;
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
3-cyanopropyl;

aminomethyl, 2-aminoethyl, -l-anﬁnoethyl and

3-aminopropyl;
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for (1-6C)alkylamino-(1-6C)alkyl: ~methylaminomethyl, ethylaminomethyl,
1-methylaminoethyl, 2-methylaminoethyl,
- 2-ethylaminoethyl] and 3-methylaminopropyl;
for di-[(1-6C)alkyl]amino- _ _

5 {1-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, -
1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl.

Suitable values for R, R* or Q and suitable values for a substituent on R', R*or Q?

include:-
10 for aryl-(1-6C)alkyl: : benzyl, 2-phenylethyl, 2-phenylpropyl and
3-phenylpropyl;
for aryl-(1-6C)alkoxy: benzyloxy and 2-phenylethoxy;
- for aryloxy: : phenoxy and 2-naphthyloxy;
for arylamino: : anilino;
15 for N-(1-6C)alkyl-arylamino: N-methylanilino and N-ethylanilino;
for aryl-(1-6C)alkylamino: = benzylamino, 2-phenethylamino, 2-phenylpropylamino
and 3-phenylpropylamino;
for N-(1-6C)alkyl-aryl-
(1-6C)alkylamino: N-benzyl-N-methylamino;
20 for aroylamino: benzamido and 2-naphthoylamino;
arylsulphonylamino: benzenesulphonylamido;
for N-arylsulphamoyl: N-phenylsulphamoyl;
for aryl-(2-6C)alkanoylamino: phenylacetamido and 3-phenylpropionamido;
for heteroaryl-(1-6C)alkyl: heteroarylmethyl, 2-heteroarylethyl, 2-heteroarylpropyl
25 and 3-heteroarylpropyl;
for heteroaryl-(1-6C)alkoxy: heteroarylmethoxy and 2-heteroarylethoxy;

for N-(1-6C)alkyl-heteroarylamino: N-methylheteroarylamino;
for heteroaryl-(1-6C)alkylamino:  heteroarylmethylamino, 2-heteroarylethylamino and
3-heteroarylpropylamino;
30 for N-(1-6C)alkyl-heteroaryl-
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(1-6C)alkylamino:-

for heteroaryl-(2-6C)alkanoylamino:

for heteroaryl-(1-6C)alkoxy-
5 (1-6C)alkyl: '

for heteroaryl-(1-6C)alkylamino-
(1-6Calkyl:

10
for N-(1-6C)alkyl-heteroaryl-
(1-6C)alkylamino-(1-6C)alkyl:

15 for heterocyclyl-(1-6C)alkyl:

for heterocyclyl-(1-6C)alkoxy:
for N-(1-6C)alkyl-
heterocyclylamino:

20 for heterocyclyl-(1-6C)alkylamino:

for N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino:

25 for heterocyclyl-
(2-6C)alkanoylamino:
for heterocyclyl-(1-6C)alkoxy-
(1-6C)alkyl:

30
for heterocyclyl-(1-6C)alkylamino-
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N-methylheteroarylmethylamino

and N-methyl-2-heteroarylethylamino;

heteroarylacetamido and 3-heteroarylpropionamido;

heteroarylmethoxymethyl, 2-heteroarylethoxymethyl™
and 3-heteroarylpropoxymethyl; '

heteroarylmethylaminomethyl,
2-heteroarylethylaminomethyl and

- 3-heteroarylpropylaminomethyl;

N-heteroarylmethyl-N-methylaminomethyl,
N-(2-heteroarylethyl)-N-methylaminomethyl and
N-(3-heteroarylpropyl)-N-methylaminomethyl;
heterocyclylmethyl, 2-heterocyclylethyl,
2-heterocyclylpropyl and 3-heterocyclylpropyl;
heterocyclylmethoxy and 2-heterocyclylethoxy;

N-methylheterocyclylamino;

- heterocyclylmethylamino, 2-heterocyclylethylamino and

3-heterocyclylpropylamino;

N-methylheterocyclylmethylamino
and N-methyl-2-heterocyclylethylamino;

heterocyclylacetamido and 3-heterocyclylpropionamido;
heterocyclylmethoxymethyl,

2-heterocyclylethoxymethyl and
3-heterocyclylpropoxymethyl;



WO 00/18738

(1-6C)alkyl:

for N-(1-6C)alkyl-heterocyclyl-
5 (1-6C)alkylamino-(1-6C)alkyl:

for (1-3C)alkylenedioxy:
10 for (1-6C)alkylthio:
for (1-6C)alkylsulphinyl:
for (1-6C)alkylsulphonyl:
for (2-6C)alkanoyloxy:
for (1-6C)alkanoylamino:
15 for N-(1-6C)alkylsulphamoyl:
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heterocyclylmethylaminomethyl,
2-heterocyclylethylaminomethyl and
3-heterocyclylethylaminomethyl;

N-heterocyclylmethyl-

N-methylaminomethyl, N-(2-heterocyclylethyl)-
N-methylaminomethyl and N-(3-heterocyclylpropyl)-
N-methylaminomethyl;

methylenedioxy, ethylenedioxy and propylenedioxy;
methylthio, ethylthio and propylthio;

methylsulphinyl, ethylsulphinyl and propylsulphinyl;
methylsulphonyl, ethylsulphonyl and propylsulphonyl;
acetoxy and propionyloxy:

formamido, acetamido and propionamido;
N-methylsulphamoyl and N-ethylsulphamoyl;

for I;I,I;I-di—[(l-GC)alkyl]sulphamoyl: N,N-dimethylsulphamoyl;

for (1-6C)alkanesulphonylamino:
for N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino:

20 _
for halogeno-(1-6C)alky!:

for hydroxy-(1-6C)alkyl:
25
for (1-4C)alkoxy-(1-6C)alkyl:

for cyano-(1-6C)alkyl:

30 for amino-(1-6C)alkyl:

methanesulphonylamino and ethanesulphonylamino;

N-methylmethanesulphonylamino-

and N-methylethanesulphonylamino;
fluoromethyl, chloromethyl, bromomethyl,
diﬂuoromethyl, dichloromethyl, dibromomethyl,
2-fluoroethyl, 2-chloroethyl and 2-bromoethyl;
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl
and 3-hydroxypropyl;

methoxymethyl, ethoxymethyl, 1-methoxyethyl,
2-methoxyethyl, 2-ethoxyethyl and 3-methoxypropyl;
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
3-cyanopropyl;

aminomethyl, 2-aminoethyl, 1-aminoethyl and

3-aminopropyl;
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for (1-6C)alkylamino-(1-6C)alkyl: - methylaminomethyl, ethylaminomethy],
I-methylaminoethyl, 2-methylaminoethyl,
2-ethylaminoethyl and 3-methylaminopropyl;
for di-[(1-6C)alkyl]amino- R

5 '(1-6C)alkyl: ~ dimethylaminomethyl, diethylaminomethyl, =
' ' ' 1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl;
for carboxy-(1-6C)alkyl: ~ carboxymethyl, 1-carboxyethyl, 2-carboxyethyl,

3-carboxypropyl and 4-carboxybutyl;

10 for (1-6C)alkoxycarbonyl-

(1-6C)alkyl: ' methoxycarbonylmethyl, ethoxycarbonylmethyt,

' ' o tert-butoxycarbonylmethyl, 1-methoxycarbonylethyl,
1-ethoxycarbonylethyl, 2-methoxycarbonylethyl,
2-ethoxycarbonylethyl, 3-methoxycarbonylpropyl and

15 : 3-ethoxycarbonylpropyl; '

for carbamoyl-(1-6C)alkyl: - carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl
and 3-carbamoylpropyl; -

for N-(1-6C)alkylcarbamoyl-

(1-6C)alkyl: : ' N-methylcarbamoylmethyl, ,

20 - : - N-ethylcarbamoylmethyl, N-propylcarbamoyimethyl,
1-(N-methylcarbamoyl)ethyl,
1-(N-ethylcarbamoyl)ethyl, _

~ 2-(N-methylcarbamoyl)ethyl, 2-(N-ethylcarbamoyl)ethyl
and 3-(N-methylcarbamoyl)propyl;

25 for N,N-di-[(1-6C)alkyl]carbamoyl-

(1-6C)alkyl: ' N,N-dimethylcarbamoylmethyl,
N-ethyl-N-methylcarbamoylmethyl,
N.N-diethylcarbamoylmethyl,
1-QN,N-dimethylcarbamoyl)ethyl,

30 ' ' 1-(N.N-diethylcarbamoyl)ethyl, -

2-(N,N-dimethylcarbamoyl)ethyl,
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for halogeno-(2-6C)alkoxy:
5 ‘for hydroxy-(2-6C)alkoxy:

for (1-6C)alkoxy-(2-6C)alkoxy:

10 for cyano-(1-6C)alkoxy:
for carboxy-(1-6C)alkoxy:

for (1-6C)alkoxycarbonyl-
(1-6C)alkoxy:
15

for carbamoyl-(1-6C)alkoxy:
for N-(1-6C)alkylcarbamoyl-
(1-6C)alkoxy:

20

for N.N-di-[(1-6C)alkyljcarbamoyl-

(1-6C)alkoxy:

25
for amino-(2-6C)alkoxy:

for (1-6C)alkylamino-(2-6C)alkoxy:

30
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2-(N.N-diethylcarbamoyl)ethyl,
3-(N,N-dimethylcarbamoyl)propyl and
4-(N,N-dimethylcarbamoyl)butyl;

2-chloroethoxy, 2-bromoethoxy and 3-chloropropoxy;
2-hydroxyethoxy, 3-hydroxypropoxy, 2-hydroxy- ~
1-methylethoxy, 2-hydroxy-2-propoxy and
4-hydroxybutoxy;

2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy,
2-methoxy-1-methylethoxy and 4-ethoxybutoxy;
cyanomethoxy, 2-cyanoethoxy and 3-cyanopropoxy;
carboxymethoxy, 1-carboxyethoxy, 2-carboxyethoxy

and 3-carboxypropoxy;

methoxycarbonylmethoxy, ethoxycarbonylmethoxy,
@-bmoxycarbonylmethoxy, 2-methoxycarbonylethoxy
and 3-ethoxycarbonylpropoxy;

carbamoylmethoxy and 2-carbamoylethoxy;

N-methylcarbamoyimethoxy,
2-(N-ethylcarbamoyl)ethoxy and
3-(N-methylcarbamoyl)propoxy;

N.N-dimethylcarbamoylmethoxy,
2-(N,N-dimethylcarbamoyl)ethoxy and

- 3-(N,N-diethylcarbamoyl)propoxy;

2-aminoethoxy,. 2-amino-1-méthylethoxy,
3-aminopropoxy, 2-amino-2-methylpropoxy and
4-aminobutoxy;

2-methylaminoethoxy,

2-methylamino- 1-methylethoxy and
3-ethylaminopropoxy;
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for di-[(1-6C)alkyl}amino-
(2-6C)alkoxy: '

for halogeno-(2-6C)alkylamino: * -

for hydroxy-(2-6C)alkylamino:
10 '

for (1-6C)alkoxy-(2-6C)alkylamino:

for cyano-(1-6C)alkylamino:
15 '
for carboxy-(1-6C)alkylamino:

for (1-6C)alkoxycarbonyl-
(1-6C)alkylamino:
20

for carbamoyl-(1-6C)alkylamino:
for N-(1-6C)alkylcarbamoyl-
(1-6C)alkylamino:

25

for N.N-di-[(1-6C)alkyl}carbamoy]-

(1-6C)alkylamino:

30

4-dunethylammobutoxy,

- PCT/GB99/03144
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2-dimethylaminoethoxy, 2-diethylaminoethoxy,
2-dimethylaminopropoxy, 2-dimethylamino-
2-methylethoxy, -dlmethylannnopropoxy and

- 2-fludroethylamino, 2-chloroethylamino,
2-bromoethylamino, 3-fluoropropylamino and
3-chloropropylamino;
2-hydroxyethylamino, 3-hydroxypropylamino,
2-hydroxy-2-methylpropylamino and
4-hydroxybutylamino;

'2-methoxyethylamino, 2-ethoxyethylamino,
3-methoxypropylamino and 3-ethoxypropylamino;
cyanomethylamino, 2-cyanoethylamino and

3-cyanopropylamino;

- carboxymethylamino, 1-carboxyethylamino,

2-carboxyethylamino and 3-carboxypropylamino;

- methoxycarbonylmethylamino,

2-(ethoxycarbonyl)ethylamino and
3-(tert-butoxycarbonyl)propylamino;

carbamoylmethylamino and 2-carbamoylethylamino;

‘N-methylcarbamoy!methylamino,

N-ethylcarbamoylmethylamino and

2-(N-methylcarbamoyl)ethylamino;

N,N-dimethylcarbamoylmethylamino,
N, N-diethylcarbamoylmethylamino and
2-(N.N-dimethylcarbamoyl)ethylamino;
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for amino-(2-6C)alkylamino:

for (1-6C)alkylamino-
5 (2-6C)atkylamino:

10 for di-[(1-6C)alkyl}amino-
(2-6C)alkylamino:

15

for N-(1-6C)alkyl-halogeno-
(2-6C)alkylamino:
20

for N-(1-6C)alkyl-hydroxy-
(2-6C)alkylamino:

25
for N-(1-6C)alkyl-(1-6C)alkoxy-
(2-6C)alkylamino:

30 for N-(1-6C)alkyl-cyano-
(1-6C)alkylamino:

. PCT/GB99/03144

2-aminoethylamino, 3-aminopropylamino,

-2-amino-2-methylpropylamino and - .

4-aminobutylamino;
2-methylaminoethylamino, -
2-ethylaminoethylamino, 2-propylaminoethylamino,
3-methylaminopropylamino, 3-ethylaminopropylamino,
2-methylamino-2-methylpropylamino and

4-methylaminobutylamino;

2-dimethylaminoethylamino,
2-(N-ethyl-N-methylamino)ethylamino,
2-diethylaminoethylamino, 2-dipropylaminoethylamino,

- 3-dimethylaminopropylamino,

3-diethylaminopropylamino,
2-dimethylamino-2-methylpropylamino and
4-dimethylaminobutylamino;

N-(2-chloroethyl)-N-methylamino,
N-(2-bromoethyl)-N-methylamino and
N-(2-bromoethyl)-N-ethylamino;

N-(2-hydroxyethyl)-N-methylamino,
N-(3-hydroxypropyl)-N-methylamino and
N-ethyl-N-(2-hydroxyethyl)amino;

N-methyl-N-(2-methoxyethyl)amino, .
N-methyl-N-(3-methoxypropyl)amino and
N-ethyl-N-(2-methoxyethyl)amino;

N-(cyanomethyl)-N-methylamino;
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for N-(1-6C)alkyl-carboxy-
(1-6C)alkylamino:

PCT/GB99/03144

N-carboxymethyl-N-methylamino and
N-(2-carboxyethyl)-N-methylamino;

for N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-

5 (1-6C)alkylamino:

for N-(1-6C)alkyl-carbamoyl- -

(1-6C)alkylamino:
10 '

N-methoxycarbonylmethyl-N-methylamino,
N-(2-ethoxycarbonylethyl)-N-ethylamino and

-N-(2-tert-butoxycarbonylethyl)-N-methylamino;

_N_-carbamoylmethyl-ﬂ-methylax_nino and

N-(2-carbamoylethyl)-N-methylamino;

for N-(1-6C)alkyl-N-(1-6C)alkylcarbamoyl-

(1-6C)alkylamino:

- N-(N-methylcarbamoylmethyl)-N-methylamino,

N_-(H—ethylcarbamoyimethyl)-E-methylamino
and N-[2-(N-methylcarbamoyl)ethyl}-N-methylamino;

15 for N-(1-6C)alkyl-N,N-di-[(1-6C)alkyl]carbamoyl-

(1-6C)alkylamino:

for N-(1-6C)alkyl-amino-
(2-6C)alkylamino:
20

N-(N,N-dimethylcarbamoylmethyl)- N-methylamino and
N-[2-(N,N-dimethylcarbamoyl)ethyl}- N-methylamino;

N-(2-aminoethyl)-N-methylamino,’

. N-(3-aminopropyl)-N-methylamino and

N-(4-aminobutyl)-N-methylamino;

for N-(1-6C)alkyl-(1-6C)alkylamino-

(2-6C)alkylamino:

25

N-(2-methylaminoethyl)-N-methylamino,
N-(2-methylaminoethyl)-N-methylamino,
N-(3-methylaminopropyl)-N-methylamino,
N-(3-ethylaminopropyl)-N-ethylamino

- and N-(4-methylaminobutyl)-N-methylamino;

for N-(1-6C)alkyl-di-[(1-6C)alkylJamino-

(2-6C)alkylamino:
30

N-(2-dimethylaminoethyl)-N-methylamino,
N-(2-diethylaminoethyl)-N-methylamino, -
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N-(3-dimethylaminopropyl)-N-methylamino and
N-(4-dimethylaminobutyl)-N-methylamino;
for halogeno-(2-6C)alkanoylamino: 2-chloroacetamido and 3-chloropropionamido;
for hydroxy-(2-6C)alkanoylamino: 2-hydroxyacetamido and 3-hydroxypropionamido;
5 for (1-6C)alkoxy- ' 7
(2-6C)alkanoylamino: 2-methoxyacetamido and
3-methoxypropionamido;
for cyano-(2-6C)alkanoylamino:  2-cyanoacetamido and 3-cyanopropionamido;
for carboxy-(2-6C)alkanoylamino: 2-carboxyacetamido and 3-carboxypropionamido;
10 for (1-6C)alkoxycarbonyl-
(2-6C)alkanoylamino: 2-methoxycarbonylacetamido,
2-(tert-butoxycarbonyl)acetamido and
_ _ 3-methoxycarbbnylpropionamido;
. for carbamoyl-(2-6C)alkanoylamino: 2-carbamoylacetamido,
15 3-carbamoylpropionamido and 4-carbamoylbutyramido;
for N-(1-6C)alkylcarbamoyl- |
~ (2-6C)alkanoylamino: 2-(N-methylcarbamoyl)acetamido and
3-(N-ethylcarbamoyl)propionamido;
for N,N-di-[(1-6C)alkyl]carbamoyl-
20 (2-6C)alkanoylamino: 2-(NL N-dimethylcarbamoyl)acetamido,
| 2-(N,N-diethylcarbamoyl)acetamido and
_ 3-(NLN-dimethylcarbamoyl)propionamido;
for amino-(2-6C)alkanoylamino:  2-aminoacetamido, 2-aminopropionamido and
3-aminopropionamido;
25 for (1-6C)alkylamino-
(2-6C)alkanoylamino: 2-methylaminoacetamido,
2-ethylaminoacetamido, 2-methylaminopropionamido
and 3-methylaminopropionamido;
for di-[(1-6C)alkyl}amino-
30 (2-6C)alkanoylamino: . 2-dimethylaminoacetamido,

2-diethylaminoacetamido,
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2-dimethylaminopropionamido and
3-dimethylaminopropionamido.
When, as defined hereinbefore, any of the substituents on R* or Q* which comprises a
CH, group which is attached to-2 carbon atoms or a CH; group which is attached to a carbon
5 atom may optionally bear on each said CH, or CH; group a substituent selected from hydroxy,
amino, (1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkylJamino and heterocyclyl, suitable
substituents so formed include, for example, substituted heterocyclyl-(1-6C)alkoxy groups
such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy-3-morpholinopropoxy, substituted
- amino-(2-6C)alkoxy groups such as 3-amino-2-hydroxypropoxy, substituted

10 (1-6C)alkylamino-(2-6C)alkoxy groups such as 2-hydroxy-3-methylaminopropoxy,
substituted di-[(1-6C)alkylJamino-(2-6C)alkoxy groups such as 3-dimethylamino-
2-hydroxypropoxy, 3-[N-(3-dimethylaminopropyl)-N-methylamino]propoxy and
3-[N-(3-dimethylaminopropyl)-N-methylamino]-2-hydroxypropoxy, substituted heterocyclyl-
(1-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy-

15 3-morpholinopropylamino, substituted amino-(2-6C)alkylamino groups such as 3-amino-
2-hydroxypropylamino, substituted (1-6C)alkylamino-(2-6C)alkylamino groups such as
2-hydroxy-3-methylaminopropylamino, substituted di-[(1-6C)alkyl}amino-(2-6C)alkylamino
groups such as 3-dimethylamino-2-hydroxypropylamino, 3-[N-(3-dimethylaminopropyl)-
N-methylamino]propylamino and 3- -(3-dimethylaminopropyl)-H-rpethylami‘no]—

20 2-hydroxypropylamino and substituted (1-6C)alkylamino-(1-6C)alkyl groups such as -
2-dimethylaminoethylaminomethyl, 3-dimethylarrﬁnopropylaminomethyl,
3-dimethylamino-2,2-dimethylpropylaminomethyl, 2-morpholinoethylaminomethyl,
2-piperazin-1-ylethylaminomethyl and 3-morpholinopropylanﬁnomeﬂ1yl.

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for

25 example, an acid-addition salt of a compound of the Formula I which is sufficiently basic, for
example an acid-addition salt with an inorganic or organic acid such as hydrochloric,
hydrobromic, sulphuric, trifluoroacetic, citric or maleic acid; or, for examplé asaltofa
compound of the Formula I which is sufficiently acidic, for example an alkali or alkaline earth
metal salt such as a calcium or magnesium salt, or an ammonium salt, or a salt with an organic

30 base such as methylamine, dimethylamine, trimethylamine, piperidine, morpholine or

tris-(2-hydroxyethyl)amine.
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. Various forms of prodrugs are known in the art. For examples of such prodrug
derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ef al. (Academic Press, 1985);

5 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and ~
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard p. 113-191
(1991); _

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and

10 ) - N.Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984).

Examples of such pro-dmgs may be used to form in-vivo-cleavable esters of a

compound of the Formula I. An in-vivo-cleavable ester of a compound of the Formula I

containing a carboxy group is, for example, a pharmaceutically-acceptable ester which is
cleaved in the human or animal body to produce the parent acid. Suitable pharmaceutically-
15 acceptable esters for carboxy include (1-6C)alkoxymethyl esters, for example
methoxymethyl; (1-6C)alkanoyloxymethyl esters, for example pivaloyloxymethyl; phthatidyl
esters; (3-8C)cycloalkoxycarbonyloxy(1-6C)alkyl esters, for example
l-cyclohe)iylcarbonyloxyethyl; 1,3-dioxolan-2-ylmethy! esters, for example 5-methyl-
1,3-dioxolan-2-ylmethyl; and (1-6C)alkoxycarbonyloxyethyl esters, for example
20 1-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds of
this invention.
Particular novel compounds of the invention include, for example, amide derivatives
of the Formula I, or pharmaceutically-acceptable salts thereof, wherein:-
(@  R’is (1-6C)alkyl such as methyl, ethyl, propy!l and isopropyl, preferably methyl and
25 ethyl, more preferably methyl; and R', R, R%, Q% m, p and q have any of the meanings
defined hereinbefore or in this section relating to particular novel compounds of the invention;
® R is.halogeno such as fluoro, bromo and chioro, preferably chloro and bromo, more
preferably chloro; and R', R%, R*, Q% m, p and q have any of the meanings defined
hereinbefore or in this section relating to particular novel compounds of the invention; :
30 (c) Q’ is a heteroaromatic 5- or 6-membered monocyclic ring or a 9- or 10-membered

bicyclic ring with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur
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which bears a basic substituent selected from the substituents for Q* defined hereinbefore; and
R', R% R, R%, m, p and q have any of the meanings defined hereinbefore or in this section
relating to particular novel compounds of the i'r'wention;: o
(d)  Q%is a heteroaromatic 5- or 6-membered monocyclic ring or a 9- or 10-membered

5 bicyclic ring with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur ~
which bears a basic substituent selected from amino, (1-6C)alkylamino,-
di-{(1-6C)alkylJamino, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl,
di-[(1-6C)alkyl]amino-(1-6C)alkyl, amino-(2-6C)alkoxy, (1-6C)alkylamino-(2-6C)alkoxy,
di-[(1-6C)alkyl]Jamino-(2-6C)alkoxy, amino-(2-6C)alkylamino, (1-6C)alkylamino-

10 (2-6C)alkylamino, di-[(1-6C)alkyl}amino-(2-6C)alkylamino, N-(1-6C)alkyl-amino-
(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-(2-6C)alkylamino, N-(1-6C)alkyl-
di-{(l-6C)a1kyl]amino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-
(2-6C)alkanoylamino, di-[(1-6C)alkyl]Jamino-(2-6C)alkanoylamino, heteroaryl, heteroaryl-
(1-6C)alkyl, heteroaryi-(1 -6C)alkoxy, heterocyclyl, heterocyclyl-(1-6C)alkyl and -

15 heterocyclyl-(1-6C)alkoxy, and Wherein any heteroaryl or heterocyclyl group in a basic
substituent on Q may optionally bear 1 or 2 substituents selected from halogeno, (1-6C)alkyl,
(2-6C)alkanoyl, amino, (1-6C)alkylamino and di-[(1-6C)alkyl}amino; anc_i'R', RLRL,R m,p -
and q have any of the meanings defined hereinbefore or in this section relating to particular
novel .compounds of the invention;

20 (¢)  Q%is a heteroaromatic 5- or 6membered monocyclic ring or a 9- or 10-membered
bicyclic ring with up to five ring heteroatoms selected from oxygen, nitrogen and sulphur
which optionally bears 1, 2 or 3 substituents selected from hydroxy, halogeno,
trifluoromethyl, cyano, nitro, amino, carboxy, (1-6C)alkyl, (1-6C)alkoxy,
(1-3C)alkylenedioxy, (1-6C)alkylamino, di-[(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl,

25 (2-6C)alkanoyl, halogeno-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-( ]-6C)alkyl, di-[(1-6C)alkyl}amino-(1-6C)alkyl, halogeno-(2-6C)alkoxy,
hydroxy-(2-6C)alkoxy, (1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy,
carboxy-(1-6C)alkoxy, (1-6C)alkoxycarbonyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyljamino-(2-6C)alkoxy, pyridyl, imidazolyl,

30 pyridyl-(1-6C)alkyl, imidazolyl-(1-6C)alkyl, pyridyl-(1-6C)alkoxy, 'ixnidazolyl-(l-6C)alkoxy,
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-(1-6C)alkylpiperazinyl,
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4-(2-6C)alkanoylpiperazinyl, pyrrolidinyl-(1-6C)alkyl, piperidiny}-(1-6C)alkyl, morpholinyl-
(1-6C)alkyl, piperazinyl-(1-6C)alkyl, 4-(1-6C)alkylpiperazinyl-(1-6C)alkyl,
4-(2-6C)alkanoylpiperazinyl-(1-6C)alkyl, pyrrolidinyloxy, piperidinyloxy,
' 1-(1-6C)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy, piperidinyl-(2-6C)alkoxy,

5 morpholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy, 4-(1-6C)alkylpiperazinyl-(2-6C)alkoxy
and 4-(2-6C)alkanoylpiperazinyl-(2-6C)alkoxy; and R', R?, R’, R*, m, p and q have any of the
meanings defined hereinbefore or in this section relating to particular novel compounds of the
invention;
®  Qlis furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,

10 pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl,
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl,
isoquinolyl, quinazolinyl, quinoxaliny! or naphthyridinyl which optionally bears 1 or 2
substituents selected from those defined in paragraph (c), (d) or () hereinbefore; and R', R?,
R%, R*, m, p and q have any of the meanings defined hereinbefore or in this section relating to

15 particular novel compounds of the invention; _

(® - Qs 2- or 3-furyl, 2- or 3-thienyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl,
2-, 4- or 5-imidazolyl, 3- or 4-pyrazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,
2-, 3- or 4-pyridyl, 3- or 4-pyridazinyl, 2-, 4- or 5-pyrimidinyl, 2-pyrazinyl,
2-, 3-, 5- or 6-benzofuranyl, 2-, 3, 5- or 6-indolyl, 2-, 3-, 5- or 6-benzothiophenyl,
20 2-, 5- or 6-benzoxazolyl, 2-, 5- or 6-benzimidazolyl, 2-, 5- or 6-benzothiazolyl,
3-, 5- or 6-indazolyl, 5-benzofurazanyl, 2-, 3-, 6- or 7-quinolyl, 3-, 6- or 7-isoquinolyl,
2-, 6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl, or 1,8-naphthyridin-2-yl or
1,8-naphthyridin-3-yl which optionally bears 1 or 2 substituents selected from those defined
in paragraph (c), (d) or () hereinbefore; and R', R?%, R%, R*, m, p and q have any of the

25 meanings defined hereinbefore or in this section relating to particular novel compounds of the
invention; - o
(h) Q’ is a heteroaromatic 5- or 6-membered monocyclic ring, a 9- or 10-membered
bicyclic ring or a 13- or 14-membered tricyclic ring each with uﬁ to five ring heteroatoms
selected from oxygen, nitrogen and sulphur which optionally bears 1, 2 or 3 substituents

30 selected from hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, (1-6C)a1kyl,
(1-6C)alkoxy, (1-3C)alkylenedioxy, (1-6C)alkylamino, di-[(1-6C)alkyljamino and
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* (1-6C)alkoxycarbonyl; and R', R?%, R®, R*, m, p and q have any of the meanings defined

hereinbefore or in this section relating to particular novel compounds of the invention;
@) Q’is a heteroaromatic 13- or 14-membered tricyclic ring each with up to five ring
heteroatoms selected from oxygen, nitrogen and sulphur which optionally bears 1, 2 or 3

5 substituents selected from hydroxy, halogeno, ﬁ‘iﬂuoromethyl, cyano, nitro, amino, carboxy,
(1-6C)alkyl, (1-6C)alkoxy, ( 1-3C)alkylenedioxy, (1-6C)alkylamino, di-[(1-6C)alkyl]Jamino
and (1-6C)alkoxycarbonyl; and R', R?, R, R?, m, p and q have any of the meanings defined
hereinbefore or in this section relating to particular novel compounds of the invention;
G)  Qis furyl, thienyl, oxazolyl, isoxazolyl, imidézolyl, pyrazolyl, thiazolyl, isothiazolyl,

10 pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl,
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl,
isoquinolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, carbazolyl, dibenzofuranyl,
dibenzothiophenyl or xanthenyl which optionally bears 1 or 2 substituents selected from those
defined in paragraph (h) hereinbefore; and R', R?, R?, R, m, p and q have any of the meanings

15 defined hereinbefore or in this section relating to particular novel compounds of the invention; -
(k) Qis 1-, 2- or 3-carbazolyl, 1-, 2-, 3- or 4-dibenzofuranyl or 1-, 2-, 3- or
4-dibenzothiophenyl which optionally bears 1 or 2 substituents selected from those defined in
paragraph (h) hereinbefore; and R, R?, R, R*, m, p and q have any of the meanings defined
hereinbefore or in this section relating to particular novel compounds of the invention;

20 () R! is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy,
(1-6C)alkoxycarbonyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy,-
(1-6C)atkylamino or di-[(1-6C)alkylJamino, and m is 1; and R%, R®, R?, Q?, p and g have any
of the meanings defined hereinbefore or in this section relating to particular novel compounds
of the invention;

25 (m) mis0;and R%, R R, Q, p and q have any of the meanings defined hereinbefore or in
this section relating to particular novel compounds of, the invention;’ '

(m) pis0;and R', R% RY, Q*, m and q have any of the meanings defined hereinbefore or in
this section relating to particular novel compounds of the invention;
(©) qis0,and R, R% R, R!, @, m and p have any of the meanings defined hereinbefore

30 or in this section relating to particular novel compounds of the invention;
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(p) - R'is amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkylJamino-(1-6C)alkyl, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkylJamino-(2-6C)alkoxy, amino-
(2-6C)alkylamino, (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl}jamino-

5 (2-6C)alkylamino, heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryl-(1-6C)alkoxy, heterocyclyl,
heterocyclyl-(1-6C)alkyl, heterocyclyloxy or heterocyclyl-(1-6C)alkoxy, and wherein any
heteroary! or heterocyclyl group in a R* substituent may optionally bear 1 or 2 substituents
selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, (2-6C)alkanoyl, amino,
(1-6.C)alkylamino and di-[(1-6C)alkyljamino; and R', R, R?, Q% m, p and q have any of the

10 meanings defined hereinbefore or in this section relating to particular novel compounds of the
invention;

(@ R‘isamino, (1-6C)alkylamino, di-[(1-6C)alkyl}amino, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyllamino-(2-6C)alkoxy, pyridyl, imidazolyl,

15 pyridyl-(1-6C)alkyl, imidazolyl-(1-6C)alkyl, pyridyl-(1-6C)alkoxy, imidazolyl-(1-6C)alkoxy,
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-(1-6C)alkylpiperazinyl,
4-(2-6C)alkanoylpiperazinyl, pyrrolidinyl-(1-6C)alkyl, piperidinyl-(1-6C)alkyl, morpholinyi-
(1-6C)alkyl, piperazinyl-(1-6C)alkyl, 4-(1-6C)alkylpiperazinyl-(1-6C)alkyl,
4-(2-6C)alkanoylpiperazinyl-(1-6C)alkyl, pyrrolidinyloxy, piperidinyloxy,

20 1-(1-6C)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy, piperidinyl-(2-6C)alkoxy,
morpholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy, 4-(1-6C)alkylpiperazinyl-(2-6C)alkoxy
or 4-(2-6C)alkanoylpiperazinyl-(2-6C)alkoxy; and R', R?, R?, Q% m, p and q have any of the
meanings defined hereinbefore or in this section relating to particular novel compounds of the
invention; and _

25 (r) R* is amino, (1-6C)alkylamino, di-{(1-6C)alkyl}amino, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]aming-(1-6C)alkyl, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[( 1-6C)a1kyl]amino—(2-6C)alkoxy, amino-
(2-6C)alkylamino, (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkylJamino- .
(2-6C)alkylamino, N-(1 -6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-

30 (2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl]amino-(2-6C)alkylamino, pyridyl,
imidazolyl, pyridyl-(1-6C)alkyl, imidazolyl-(1-6C)alkyl, pyridyl-(1-6C)alkoxy, imidazolyl-
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(1-6C)alkoxy, pyrrolidinyl, piperidi'hyl,'morpholinyl, 'pipérazinyl; 4-( 1'-6C)alkylpiperazinyl,
' homopiperazinyl, 4-(1¥6C)allcylhomt)piperhzinyl, 4—(2-6C)a1kahoylpiperazinyl, pyrrolidinyl-
(1-6C)alkyl, piperidinyl-(1-6C)alkyl, morpholinyl-(1-6C)alkyl, piperazinyl-(1-6C)alkyl,
4 l-6C)a1kylpiperazinyl-(l';6C)alkyl, homopiperazinyl-(1-6C)alkyl,
5 4-(1-6C)alkylhomopiperazinyl-(1-6C)alkyl, 4-(2-6C)alkanoylpiperazinyl-(1-6C)alkyl, ~
 pyrrolidinyloxy, piperidinyloxy, 1?(1-60)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy,
piperidinyl-(2-6C)alkoxy, morpholinyl<(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy,
4-(1-6C)alkylpiperazinyl-(246C)'alkoxy or 4-(2-6C)alkanoylpiperazinyl-(2-6C)alkoxy; and R',
RLR, Q4 m,pandq ha‘ve.a'ny of the meanings defined hereinbefore or in this section
10 relating to particular novel compounds of the invention. ' |
A preferred compound of the invention is an amide derivative of the Formula I
wherein R is methyl, ethyl, chloro or bromo;
misQorl; |
R! is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, amino, methyl, ethyl, methoxy,

15 ethoxy, methylamino, éthjrlamino,‘ dimethylamino or diethylamino; |
pis0; . . _ = o
R* is amino, methylamino, e’ihylémin_o, dimethylé.mino, diethylamino, methylaminomethyl,
ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy,
3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy,

20 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy,
3-dimethylaminopfopoxy, 3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy,
pyrrolidinyl, piperidinyi, morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl,
pyrrolidinylmethyl, piperidinylmethyl, morpholinylmethyl, piperazinylmethyl,
4-methylpiperazinylmethyl, 4-acetylpiperazinylmethyl, piperidinyloxy,

25 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 3-(pyrrolidinyT)propoxy,
2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy, 2-(morpholinyl)ethoxy,
3-(morpholinyl)propoxy, 2-(pipéerazinyl)ethoxy, 3-(piperaziny)propoxy, -
2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy, '
2-(4-acetylpiperazinyl)ethoxy or 3-(4-acetylpiperazinyl)propoxy;

30 qis 0; and ' "
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Q? is furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
pyridyl, pyridazinyl, ﬁyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl,
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl,
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2
5 substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl,”
 ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino,
diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,
diethylaminomethyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy,
2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy,
10 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy,
- . 2-dimethylaminoethoxy, 2-d1ethylammoethoxy, 3-dimethylaminopropoxy,
3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy, pyrrolidinyl, plpendmyl
morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl,
. piperidinylmethyl, morpholinylmethyl, piperazinylmethy!, 4-methylpiperazinylmethyl,
15 4-acetylp1peramnyhnethyl piperidinyloxy, 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy,
3-(pyrrolidinyl)propoxy, 2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy,
2-(morpholinyl)ethoxy, 3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy,
3-(piperazinyl)propoxy, 2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy,
2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy;
20 or a pharmaceutically-acceptable salt thereof.
A further preferred compound of the invention is an amide derivative of the Formula I
wherein R? is methyl or ethyl;
each of m, p and q is 0;
R is amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl,
25 ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy,
3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy,
3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy,
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-pyridylmethyl, 3-pyridylmethyl,
4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, pyrrolidin-1-yl,
30 piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-acetylpiperazin-1-yl,
pyrrolidin-1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl,
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4-methylpiperazin-1-ylmethyl, 4-acetylpiperazin-1-yimethyl, piperidin-4-yloxy,
l-methylpiperidin—4—yloky,‘ 2-(pyrrolidin-1-yl)ethoxy, 3-(pyrfolidin—l-yl)propoxy,
2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,

5 3-(4-methylpiperazin-1-yl)propoxy, 2-(4-acetylpij:erazin—l-yl)ethoxy or . =
3-(4-acetylpiperazin-1-yl)propoxy; and ' :
Q? is 2-furyl, 2-thienyl, 4-oxazolyl, 5-isoxazolyl, 4-thiazolyl, 5-isothiazolyl, 2-pyridyi,
3-pyridyl, 4-pyridyl, 2-benzofuranyl, 2-indolyl, 2-benzothiophenyl, 2-benzoxazolyl,
2-benzimidazolyl, 2-benzothiazolyl, 4.~Benzo:ﬁ1razanyl, 2-quinolyl, 6-quinolyl, 7-quinolyl,

10 3-isoquinolyl, 6-quinazolinyl, 7-quinazolinyl, 6-quinoxalinyl or 7-quinoxalinyl which
optionaily bears 1 or 2 substituents selected from hydroxy, fluoro, chloro, trifluoromethyl,
cyano, amino, methyl, ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino,
dimethylamino, diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl,
dimethylaminomethyl, diethylaminomethyl, 2-hydroxyethoxy, 3-hydroxypropoxy,

| 15 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, .
3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy,
3-ethylaminopropoxy, 2-dimethylaminoeth_oxy,— 2-diethylaminoethoxy,

: 3-dimethy1aminopropoxy, 3-diethylaminopropoxy, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy,

20 4-pyridylmethoxy, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, '
4-methylpiperazin-1-yl, 4-acetylpiperazin-1-yl, pyrrolidin-1-ylmethyl, piperidinomethyl,
morpholinomethyl, piperazin-l-yhhethyl, 4-methylpiperazin-1-ylmethyl,
4-acetylpiperazin-1-ylmethyl, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoethoxy,

25 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, :
3-(4-methylpiperazin-1-yl)propoxy, 2-(4-acetylpiperazin-1-yl)ethoxy and
3-(4-acetylpiperazin-1-yl)propoxy
or a pharmaceutically-acceptable salt thereof.

30 A further preferred compound of the invention is an amidg derivative of the Formula I

wherein R? is methyl or ethyl; -
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each of m, pand q is 0; : _
R‘ is 4-diethylaminomethyl, 3-pyrid-2-ylmethoxy, 3-morpholino, -
3-(4-methylpiperazin-1-ylmethyl), 3-(2-pyrrolidin-1-ylethoxy or 3-(2-piperidinoethoxy); and
Q? is 2-furyl, 2-thienyl, 5-isoxazolyl, 4-thiazolyl, 3-pyridyl, 4-pyridyl, 2-benzothiophenyl,

5 4-benzofurazanyl, 2-quinolyl or 6-quinolyl which optionally bears l.substituent selected fiom
chloro, 2-pyridyl, 4-pyridyl, pyrrolidin-1-yl and morpholino;
or a pharmaceutically-acceptable salt thereof.

A further preferred compound of the invention is an amide derivative of the Formula I

wherein R? is methyl; _

10 mis 0 ormis 1 and R' is hydroxy, fluoro, chloro, amino, methyl, methoxy, methylamino or
dimethylamino;
each of pand q is 0; _

R is located at the 3- or 4-position and is selected from dmethylammomethyl
diethylaminomethyl, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, _

15 3-dimethylaminopropoxy, 3-diethylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy,
3-diethylamino-2-hydroxypropoxy, 2-aminoethylamino, 3-aminopropylamino, |
4-aminobutylamino, 3-methylaminopropylamino, 2-dimethylaminoethylamino,
2-diethylaminoethylamino, 3-dimethylaminopropylamino, 4-dimethylaminobutylamino,
3-amino-2-hydroxypropylamino, 3-dimethylamino-2-hydroxypropylamino,

20 N-(2-dimethylaminoethyl)-N-methylamino, N_-(3-dimethyIaminoprop};l)-u-methylamino,
pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 4-methylpiperaziﬁ-l-yl,
4-ethylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-methylhomopiperazin-1-yl,
piperazin-1-ylmethyl, 4-methylpiperazin-.1 -ylmethyl, 4-methylhomopiperazin-1-ylmethyl,
morpholinomethyl, 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1 ~ylmethyl,

25 4-(2-hydroxyethyl)piperazin-1-ylmethyl, piperidin-4-yloxy, -methylp1pcndm-4-yloxy,
1-benzylpiperidin-4-yloxy, 2-pyrrohd1n-l-yletlmxy, 3-pyrrolidin-1-ylpropoxy,
2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 2-hydroxy-3-pyrrolidin-1-ylpropoxy, 2-hydroxy-

30 3-piperidinopropoxy, 2-hydroxy-3-morpholinopropoxy, piperidin-4-ylamino,
1-methylpiperidin-4-ylamino, 1-benzylpiperidin-4-ylamino, 2-pyrrolidin-1—ylethyiamino,



WO 00/18738 PCT/GB99/03144

-34-

3-pyrrolidin-1ylpropylamino, 2-morpholinoethylamino, 3-morpholinopropylamino,
2-piperidinoethylamino, 3-piperidinopropylamino, 2-piperazin-1-ylethylamino,
3-piperazin-1-ylpropylamino, 2-(4-methylpiperazin-1-yl)ethylamino, =~ |
3-(4-methylpiperazin-1-yl)propylamino, 2-(1-methylpyrrolidin-2-yl)ethylamino,

5 '3-(1-methylpyrrolidin-2-yl)propylamino, 2-dimethylaminoethylaminomethyl,
3-dimethylaminopropylaminomethyl, 3-di_methylamino-2‘,24dimethylpropylaminomethyl,
2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 34pyrrolidin-1-ylprbpylaminomethyl,
2-morpholinoethylaminomethyl, 3-morpholinopropylaminomethyl, 2-piperazin-
1-ylethylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl and 2-pyridylmethoxy;

10 and Q? is 2-pyridyl, 3-pyridy! or 4-pyridyl which bears a substituent selected from
pyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, 2-hydroxymethylpyrrolidin-1-yl, morpholino,
piperidino, 4-hydroxypiperidin-1-yl and piperazin-1-yl;
or a pharmaceutically-acceptable salt thereof.

An especially preferred compound of the invention is an amide derivative of the

15 Formula I wherein R? is methyl;
each of m, p and q is 0;

R* is located at the 3- or 4-position and is selected from diethylaminomethyl,
N-(3-dimethylaminopropyl)-N-methylamino, morpholino, piperézin-l-ylmé'thyl,
4-methylpiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, morpholinomethyl,

20 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, 4-(2-hydroxyethyl)pipérazin-
1-ylmethyl, piperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 2-piperidinoethoxy,
2-morpholinoethoxy, 3-dimethylaminopropylaminomethyl, 3-dimethylamino- -
-2,2»dimethylpropylamin0méthyl, 2-(1-methylpyrrolidin-2-ylethyl)aminomethyl,
3-pyrrolidin-1-ylpropylaminomethyl, 2-morpholinoéthylaminomethyl,

25 3-morpholinopropylaminomethyl, 2-piperazin-1-ylethylaminomethyl,
3-(4-methylpiperazin-1-ylpropyl)aminomethyl and Zﬁpy'ridylmethox;'; and
Q? is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrohdm— -yl,
2-hydroxymethylpyrrohdm- -yl, morpholino and plpendmo, '
or a pharmaceutically-acceptable salt thereof.

30 A further especially preferred compound of the invention is an amide derivative of the

Formula I wherein R? is methyl;
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each of m, pand qis 0; _ :

R! is 4-diethylaminomethyl, 3-piperazin-1-ylmethyl, 3-(4-methylpiperazin-1-ylmethyl),
3-(4-methylhomopiperazin-1-ylmethyl), 4-(4-methylhomopiperazin-1-ylmethyl),
4-morpholinomethyl, 3-(3-aminopyrrolidin-1-ylmethyl), 3-(3-hydroxypyrrolidin-1-ylmethyl),

5 4-(3-hydroxypyrrolidin-1-ylmethyl), 3-[4-(2-hydroxyethyl)piperazin-1-ylmethyl], -
4-f4-(2-hydroxyethyl)piperazin-1-ylmethyl], 3-(3-pyrrolidin-1-ylpropylaminomethyl),
4-(3-pyrrolidin-1-ylpropylaminomethyl), 3-[2-(1 -methylpyrrolidin-z-yleﬂmyl)am_inomethyl],
4-[2-(1-methylpyrrolidin-2-ylethyl)aminomethyl}, 4-(2-morpholinoethylaminomethyl),
4~(3-morpholinopropylaminomethyl), 4-[3-(4-methylpiperazin-1-ylpropyl)aminomethyl] or

10 4-pyrid-2-ylmethoxy; and
Q? is 4-morpholinopyrid-2-yl, 5-morpholinopyrid-3-yl, 2-morpholinopyrid-4-yl,
2-piperidinopyrid-4-yl, 2-pyrrolidin-1-ylpyrid-4-yl or 2-[(R)-(-)-2-hydroxymethylpyrrolidin-
1-yl]pyrid-4-yl;
or a pharmaceutically-acceptable salt thereof. _

15 A further preferred compound of the invention is an amide derivative of the Formula I
wherein R® is methyl;
mis 0 ormis 1 and R' is nitro or amino;
each of pand q is 0;

R*is located at the 3- or 4-position and is selected from diethylaminomethyl,

20 N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-1-yl, morpholino, piperidino,
piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl, pyrrolidin-1-ylmethyl,
piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl,
homopiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, 3-aminopyrrolidin-
1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, 4-(2-hydroxyethyl)piperazin-1-ylmethyl,

25 pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-
4-yloxy, N-ethylpiperidin-4-yloxy, N-isopropylpiperidin-4-yloxy, homopiperidin-4-yloxy,

: N—methjflhomopiperidin-4-yloxy, 3-pyrrolidin-1-ylpropylaminomethyl,
2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 2-morpholinoethylaminomethyl,
3-morpholinopropylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl,

30 pyrid-2-ylmethoxy, thiazol-4-yimethoxy and 2-methylthiazol-4-ylmethoxy; and
Q' is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-1-yl,
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2-hydroxymethylpyrrolidin-1-yl, morpholino and piperidino, and wherein any of the 4 last-
named substituents may optionally bear 1 or 2 methyl groups, or Q? is 2- or 4-dibenzofuranyl;
or a pharmaceutically-acceptable salt thereof. o '

A further preferred compound of the invention is an amide derivative of the Formula I

5 ‘wherein R’ is methyl;
‘mis0ormis 1andR!'is nitro or amino;
each of pand qis 0;
R* is 1ocated at the 3- or 4-position and is selected from diethylaminomethyl,
LI-(3-dimethylanﬁnopropyl)—ﬂ-methylamino; pyrrolidin-1-yl, morphdlino, pi;;eridino,

10 piperazin-1-yl, 4-methylpipérazin-l-yl, 4-methylhomopiperazin-1-yl, pyrrolidin-1-ylmethyl,
piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl,
homopiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, 3-aminopyrrolidin-
1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, 4-(2-hydroxyethyl)piperazin-1 -ylmethyl,
pyrrolidin-3-yloxy, piperidin-4-yloxy, 3-pyrrolidin-1-ylpropylaminomethyl,

15 2-(1-methylpyﬂolidin-i-ylethyl)aminomethyl, 2-morpholinoethylaminomethyl,
3-morpholinopropylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl or
pyrid-2-ylmethoxy; and ' )

Q? is 2-pyridyl, 3-pyridy] or 4-pyridyl which bears a substituent selected from pyrrolidin-1-yl,
2-hydroxymethylpyrrolidin-1-yl, morpholino and piperidino; - '

20 or a pharmaceutically-acceptable salt thereof. - '

A further preferred compound of the invention is an amide derivative of the Formula I
wherein R? is methyl; '
eachof m,pandqis0;
R* is located at the 3- or 4-position and is selected from diethylaminomethyl,

25 4-methylpiperazin-1-yl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-
1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl,
pyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, N-isopropylpiperidin-
4-yloxy, N-methythomopiperidin-4-yloxy, 2-(N-methylpyrrolidin-2-yl)ethoxy,
3-dimethylamino-2,2-dimethylpropylaminomethyl N-(3-dimethylaminopropy!)-

30 N-methylaminomethyl, 3-morpholinopropylaminomethyl and 2-methylthiazol-4-ylmethoxy;
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and Q? is 4-pyridyl which bears a substituent selected from morpholino, piperidino,
3-methylpiperidin-1-yl and homopiperidin-1-yl, or Q? is 4-dibenzofuranyl;
or a pharmaceutically-acceptable salt thereof,

A particular preferred compound of the invention is, for example :-

5 N-{4-methyl-3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]pheny1} furan-2-carboxamide,
N-{4-methyl-3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]phenyl}isoxazole-
S-carboxamide,
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-
4-carboxamide, _ :

10 N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylpheny!}-
2-pyrrolidin-1-ylpyridine-4-carboxamide or
N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}-4-methylphenyl}-2-morpholinopyridine-
4-carboxamide;
or a pharmaceutically-acceptable salt thereof.

15 A further particular preferred compound of the invention is, for example :-
N-{3-[3-(4-methylhomopiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide,
N-{3-[4-(4-methylhomopiperazin-1-ylmethyl)benzamido]-4-methylpheny1}-
2-morpholinopyridine-4-carboxamide,

20 H-[3-(3-piperazin-l-ylmethylbenzarxiido)—4-methylphenyl]-2-morpholinopyridine—
4-carboxamide,
N-{3-[4-(3-hydroxypyrrolidin-1-ylmethyl)benzamido}-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide, | _
N-{3-[3-(3-pyrrolidin-1-ylpropylaminomethyl)benzamido]-4-methylphenyl}-

25 2-morpholinopyridine-4-carboxamide or _ :
N-{3-[4-(3-morpholinopropylaminomethyl)benzamido]-4-methylphenyl }-
2-morpholinopyridine_—4-cérboxamide;
or a pharmaceutically-acceptable salt thereof.

A further particular preferred compound of the invention is, for example :-

30 N—[3-(3-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-

4-carboxamide,
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H-{3-_(4-diethylaminometh‘ylbenzamido)-4-methylphenyl]-S-morpholinopyridine- -
3-carboxamide, ' o - | A '
1_}1_-[3-(4-diethylaminomethylbenzamido)-4-methylpheny1]-2-pipeﬁdinopyridine-
-4-carboxamide, . 3 '

5  E—{B-[3-(4-methylpipetazin4l-ylmethyl)benzanﬁdo]-4-methylphenyl}-2-(3-methylpiperidih-
1-yl)pyridine-4-carboxamide, ' ' SR
H—{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-_4'-methylphenyl}-2-h'omopiperidin-
1-ylpyridine-4-carboxamide, - ' S
N-[4-methyl-3-(4-morpholinomethylbenzamido)phenyl}-2-morpholinopyridine-

10 4-carboxamide, '

N-{3-[3-(3-dimethylamino-2,2-dimethylpropylaminomethyl)benzamido]}-4-methylphenyl}-
- 2-morpholinopyridine-4-carboxamide, '

N-{3-[4-(3-dimethylamino-2,2-dimethylpropylaminomethyl)benzamido]-4-methylphenyl}-

2-morpholinopyridine-4-carboxamide, ' - - :

15 N_-(3-{4—[lﬂ-(3-dimethylaminopropyl)-I_\I_-methylamindmethyl]benzamido}-4-methylphenyl)- -
2-morpholinopyridine-4-carboxamide, '
N-[4-methyl-3-(3-piperidin-4-yloxybenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide, '
N-[4-methyl-3-(3-pyrrolidin-3-yloxybenzamido)phenyl]-2-morpholinopyridine-

20 4-carboxamide, | - - -
ﬁ-{3-[3-(T_\I_-methy1homopiperidin-4—yloxy)benzamido]-4-methylphenyl}-' '
2-morpho1ino§yridine'-4-carboxamide, '
N-(3-{3-[2-(N-methylpyrrolidin-2-yl)ethoxy]benzamido}-4-methylphenyl)-
2-morpholinopyridine-4-carboxamide, ' : '

25 ﬂ-{4-methyl-3-[4-(2-methylthiazol—4-ylmethoxy)benzamido]phenyl}-2-morpholin6pyridine-
4-carboxamide or o I '
N-{3-[3-(4-methylpiperazin- 1 -ylmethyl)benzamido]-4-methylpheny!}dibenzofuran-
4-carboxamide; ' '
or a pharmaceutically-acceptable salt thereof.

30 An amide derivative of the Formula I, or a pharmaceutically-acceptable salt or in-vivo-

cleavable ester thereof, may be prepared by any process known to be applicable to the
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preparation of chemically-related compounds. Such processes, when used to prepare a novel
amide derivative of the Formula I are provided as a further feature of the invention and are
illustrated by the following representative process variants in which, unless otherwise stated,
R, R, R%, R%, m, p, q and Q* have any of the meanings defined hereinbefore. Necessary

.5 ‘starting materials may be obtained by standard procedures of organic chemistry. The ~
preparation of such starting materials is described in conjunction with the following
representative process variants and within the accompanying Examples. Alternatively
necessary starting materials are obtainable by analogous procedures to those illustrated which
are within the ordinary skill of an organic chemist.

10 (@) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo-

cleavable ester thereof, may be prepared by reacting an aniline of the Formula II
(R1),

RS
m O
. N
4
_ R . H, _
NHZ .

with an acid of the Formula III, or a reactive derivative theredf,

HO,C — (CH,), Qz 11

II

15 under standard amide bond forming conditions, wherein variable groups are as defined
hereinbefore and wherein any functional group is protected if necessary, and:
@) removing any protecting groups; and
(i)  optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable
ester.

20 A suitable activated derivative of an acid of the Formula I1l is, for example, an acyl
halide, for example an acyl chloride formed by the reaction of the acid and an inorganic acid
chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride formed
by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an active estef,
for example an ester formed by the reaction of the acid with a phenol such as

25 pentafluorophenol, with an ester such as pentafluorophenyl trifluoroacetate or with an alcohol
such as N-hydroxybenzotriazole; an acyl azide, fof example an azide formed by the reaction

of the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a
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cyanide formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or
the product of the reaction of the acid and a carbodiimide such as dicyclohexylcarbodiimide.
The reaction is preferably carried out in the presence of a suitable base such as, for
example, an alkali or alkaline earth metal carbonate, alkoxide, hydroxide or hydride, for
5 example sodium carbonate, potassium carbonate, sodium ethoxide, potassium butoxide, —
sodium hydroxide, potassium hydroxide, sodium hydride or potassium hydride, or an
organometallic base such as an alkyl-lithium, for example n-butyl-lithium, ora ‘-
dialkylamino-lithium, for example lithium di-isopropylamide, or, for example, an organic
amine base such as, for exampie, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine,

10 triethylamine, morpholine or diazabicyclo[5.4.0Jundec-7-ene. The reaction is also preferably
carried out in a suitable inert solvent or diluent, for example tetrahydrofuran, methylene
chloride, 1,2-dimethoxyethane, N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one, dimethylsulphoxide or acetone, and at a temperature in the range,
for example, -78 to 150°C, conveniently at or near ambient temperature. '

15 Typically a carbodiimide coupling reagent is used in the presence of an organic
solvent (preferably an anhydrous polar aprotic organic solvent) at a non-extreme temperature,
for example in the region -10 to 40°C, typically at ambient temperature of about 20°C;

Protecting groups may in general be chosen from any of the groués described in the
literature or known to the skilled chemist as appropriate for the protection of the group in

20 question and may be introduced by conventional methods. Protecting groups may be removed
by any convenient method as described in the literature or known to the skilled chemist as
appropriate for the removal of the protecting g1;oup in question, such methods being chosen so
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in
the molecule. -

25 -Specific examples of protecting groups are given below for the sake of convenience, in
which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive.
Where specific examples of methods for the removal of protecting groups are given below
these are similarly not exhaustive. The use of protecting groups and methods of deprotection

30 not specifically mentioned is of course within the scope of the invention.
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A carboxy protecting group may be the residue of an ester-forming aliphatic or
arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or
branched chain (1-12C)alkyl groups (for example isopropyl, tert-butyl); lower alkoxy lower

5 alkyl groups (for example methoxymethyl, ethoxymethyl, isobutoxymethyl); lower aliphatic
acyloxy lower alkyl groups, (for example acetoxymethyl, propionyloxymethyl,
butyryloxymethyl, pivaloyloxymethyl); lower alkoxycarbonyloxy lower alkyl groups (for
example 1-methoxycarbonyloxyethyl, 1-ethoxycarbonyloxyethyl); aryl lower alkyl groups
(for example benzyl, p-methoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, benzhydryl and

10 phthalidyl); tri(lower alkyl)silyl groups (for example trimethylsilyl and
tert-butyldimethylsilyl); tri(lower alkyl)silyl lower alkyl groups (for example
trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl and vinylethyl). Methods
particularly appropriate for the removal of carboxyl protecting groups include for example
acid-, base-, metal- or enzymically-catalysed hydrolysis.

15 Examples of hydroxy protecting groups include lower alkyl groups (for example
tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); lower
alkenyloxyéarbonyl groups (for example allyloxycarbonyl); aryl lower alkoxycarbonyl groups
(for example benzoyloxycarbonyl, p-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,

20 p-nitrobenzyloxycarbonyl); tri lower alkylsilyl (for example trimethylsilyl,
tert-butyldimethylsilyl) and aryl lower alkyl (for example benzyl) groups.

Examples of amino protecting groups include formyl, aralkyl groups (for example
benzyl and substituted benzyl, p-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and
triphenylmethyl); di-p-anisylmethyl and furylmethyl groups; lower alkoxycarbonyl (for

25 example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example allyloxycarbonyl); aryl
lower alkoxycarbonyl groups (for example benzyloxycarbonyl, p-methoxybenzyloxycarbonyl,
o-nitrobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl; trialkylsilyl (for example trimethylsilyl
and tert-butyldimethylisilyl); alkylidene (for example methylidene); benzylidene and
substituted benzylidene groups. _

30 Methods appropriate for removal of hydroxy and amino protecting groups includé, for
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as
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p-nitrobenzyloxycarbonyl, hydrogenation for groups such as belizyl and photolytically for
groups such as o-nitrobenzyloxycarbonyl. o
The reader is referred to Advanced Organic Chemistry, 4th Edition, by Jerry March,
published by John Wiley & Sons 1992, for general guidance on reaction conditions and
5 reagents.  The reader is referred to Protective Groups in Organic Synthesis, 2nd Edition, by
Green et al., published by John Wiley & Sons for general guidance on protecting groups.
The aniline of Formula I may be prepared by reduction of the corresponding nitro

compound of FormulaIV. -
R~ o R3 3
(R?),
R4 /N .
L H . v
NO;
10 Typical reaction conditions include the use of ammonium formate in the presence of a

catalyst (for example palladium-on-carbon) in the presence of an organic solvent (preferably a
polar protic solvent), preferably with heating, for example to about 60°C. Any functional
groups are protected and deprotected as necessary. - '

The nitrobenzene of Formula IV may be prepared by the reaction of a benzoic acid of

15 Formula V, or an activated derivative thereof as defined hereinbefore, -

(RY o L
: E O—H \'4

R4
with an aniline of Formula VI
R3
(R3),
H,N
NO, VI

under suitable amide bond forming conditions as defined hereinbefore.
20 Typical conditions include activating the carboxy group of the compound of
Formula V, for example by treatment with a halo reagent (for example oxalyl chloride) to



WO 00/18738 PCT/GB99/03144
-43-

form an acyl halide in an organic solvent at ambient temperam:e and then reacting the
activated compound with the aniline of Formula V1. Any functional groups are protected and
deprotected as necessary.

(b) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo-

5 - cleavable ester thereof, may be prepared by reacting an acid of the Formula V, or an activated

derivative thereof as defined hereinbefore,

R, o
D_<O-H \'

R4
with an aniline of the Formula VII
R3
(R3),
H,N ' o
H
/
N\
o (CHz)q— Q2 ) Vil

10 under standard amide bond forming conditions as defined hereinbefore, wherein variable
groups are as defined hereinbefore and wherein any functional group is protected, if
necessary, and:

@ removing any protecting groups; and

(i)  optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable

15 ester. .

The aniline of Formula VII may be prepared by reduction of the corresponding nitro
compound using éonvention procedures as defined hereinbefore or as illustrated in the
Examples.

(c) - A compound of the Formula I wherein R, R* or a substituent on Q? is (1-6C)atkoxy or
20 substituted (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylamino, di-{(1-6C)alkyl]amino or

substituted (1-6C)alkylamino may be prepared by the alkylation, conveniently in the presence

of a suitable base as defined hereinbefore, of an amide derivative of the Formula I wherein R!,

R* or a substituent on Q? is hydroxy, mercapto or amino as appropriate.
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The reaction is preferably carried out in the presence of a. suitable inert solvent or
dilﬁent, for example a halogenated solvent such as methylene chlon'de, chloroform or carbon
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an aro'x_natic solvent such as
toluene, or a dipolar aprotic solvent such as N,N-dimethylformamide,

5 N,N-dimethylacetamide, N-methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is
conveniently carried out at a temperature in the range, for example, 10 to 150°C, preferably in
the range 20 to 80°C. '

A suitable alkylating agent is, for example, any "a_'gent known in the art for the
alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of mercapto to

10 alkylthio, or for the alkylation of amino to alkylamino or substituted alkylamino, for example
an alkyl or substituted alkyl halide, for example a (1-6C)alky] chloride, bromide or iodide or a
substituted (1-6C)alkyl chloride, bromide or iodide, in the presence of a suitable base as
defined hereinbefore, in a suitable inert solvent or diluent as defined hereinbefore and at a
temperature in the range, for example, 10 to 140°C, conveniently at or near ambient

15 temperature; _ '

(d) A compound of the Formula I whérein a substituent on Q? is amino, (1-6C)alkylamino,
di-f(1-6C)alkyl]amino, substituted (1-6C)alkylamino, substituted N~(1-6C)alkyl- -
(2-6C)alkylamino or a N-linked heterocyclyl group may be prepared by the reaction,
conveniently in the presence of a suitable base as defined hereinbefore, of an amide derivative

20 of the Formula I wherein a substituent on Q? is a suitable leaving group with an appropriate

. amine. | ' '

A suitable leaving group is, for example, a halogeno group such as fluoro, chloro or
bromo, a (1-6C)alkanesulphonyloxy group such as methanesulphonyloxy or an
arylsulphonyloxy group such as 4-toluenesulphonyloxy. '

25 The reaction is conveniently carried out in the presence of a suitable inert diluent or
carrier as defined hereinbefore and at a temperature in’the range, for example, 20 to 200°C,
conveniently in the range 75 to 150°C. '

(¢) A compound of the Formula I wherein R', R! or a substituent on Q2 is
- (1-6C)alkanoylamino or substituted (2-6C)alkanoylamino may be prepared by the acylatxon of
30 a compound of the Formula I wherein R}, R* or a substituent on Q* is amino.

A suitable acylating agent is, for example, any agent known in the art for the acylation
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of amino to acylamino, for example an acyl halide, for example a (1-6C)alkanoyl chloride or
bromide, conveniently in the presence of a suitable base, as defined hereinbefore, an alkanoic
acid anhydride or mixed anhydride, for example a (1-6C)alkanoic acid anhydride such as
acetic anhydride or the mixed anhydride formed by the reaction of an alkanoic acid and a

5 (1-6C)alkoxycarbonyl halide, for example a (1-6C)alkoxycarbonyl chloride, in the presence of
a suitable base as defined hereinbefore. In general the acylation is carried out in a suitable
inert solvent or diluent as defined hereinbefore and at a temperature, in the range, for example,
-30 to 120°C, conveniently at or near ambient temperature.
@ A compound of the Formulal whérein R! or a substituent on Q? is

10 (1-6C)alkanesulphonylamino may be prepared by the reaction of a cbmpound of the Formula I
wherein R' or a substituent on Q? is amino with a (1-6C)alkanesulphonic acid, or an activated
derivative thereof.

A suitable activated derivative of a (1-6C)alkanesulphonic acid is, for example, an
alkanesulphonyl halide, for example an alkanesulphony! chloride formed by the reaction of

15 the sulphonic acid and an .inorganic acid chloride, for exai'nple thionyl chloride. The reaction
is preferably carried out in the presence of a suitable base as defined hereinbefore, particularly
pyridine, and in a suitable inert solvent or diluent as defined hereinbefore, particularly
methylene chloride.

(8) A compound of the Formula I wherein R’ or a substituent on Q? is carboxy,

20 carboxy-(1-6C)alkyl, cai'boxy-( 1-6C)alkoxy, carboxy-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino or carboxy-(2-6C)alkanoylamino may be prepared
by the cleavage of a compound of the Formula I wherein R or a substituent on Qlis
(1-6C)alkoxycarbonyl, (1-6C)alkoxycarbonyl-(1-6C)alkyl, ( 1-6C)a1koxycafbonyl-
(1-6C)alkoxy, (1-6C)alkoxycarbonyl-(1-6C)alkylamino, N-(1-6C)alkyl- |

25 (1-6C)atkoxycarbonyl-(1-6C)alkylamino or (1-6C)alkoxycarbonyl-(2-6C)alkanoylamino as

' appropriate. | _ :

The cleavage reaction may conveniently be carried out by any of the many procedures
known in the art for such a transformation. The reaction may be carried out, for example, by
hydrolysis under acidic or basic conditions. A suitable base is, for example, an alkali metal,

30 alkaline earth metal or ammonium carbonate or hydroxide, for example sodium carﬁdﬁate,

potassium carbonate, sodium hydroxide, potassium hydroxide or ammonium hydroxide. The
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reaction is preferably carried out in the presence of water and a suitable solvent or diluent
such as methanol or ethanol. ‘The reaction is conveniently carried out at a temperature in the
range 10 to 150°C, preferably at or near ambient temperature. -
(h) A compound of the Formula I wherein R* is amino-(1-6C)alkyl, (1-6C)alkylamino-

5 '(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl ora heterocyclyl-(1-6C)alkyl group may-be

- prepared by the reaction, coniveniently in the presence of a suitable base as defined

hereinbefore, of a compound of the Formula VIII

(R‘)m

Z-(1-6C)alkyl

: (CHz) q —a?
vl
whereln R}, Rz R3 m,p, q and Q2 have any of the meanings deﬁned herembefore andZisa
10 suitable leavmg group w1th an appropnate amine or heterocycle
A suitable leavmg group Z s, for example, a halogeno group such as fluoro, chloro or
brorno, a (1-6C)alkanesulphonyloxy group such as methanesulphonyloxy oran
arylsulphonyloxy group such as 4-toluenesulphonyloxy
The reaction is convemently carried out in the presence of a sultable inert diluent or

15 carrier as defined hereinbefore and at a temperature in the range, for example, 20 to 200°C,
conveniently in the range 50to 150°C. )

O A compound of the Formula I wherein R' R?, R“ or a substituent on Q” is an amino
group may be prepared by the reduction of a compound of the Formula I wherein R, R%LRYor
a substituent on Q2 isa nitro group.

20 Typlcal reaction conditions include the use of ammonium formate or hydrogen gasin
the presence of a catalyst, for exampl_e a metallic catalyst such as palladlum-on-carbon.
Alternatively a dissolving metal reduction may be carried out, for example using iron in the
presence of an acid, for example an morgamc or orgamc acid such as hydrochlonc
hydrobromxc sulphuric or acetic acid. The reactlon is convemently carned out in the presence

25 of an organic solvent (preferably a polar protic solvent) and preferably with heating, for
example to about 60°C. Any functional groups are protected and deprotected as necessary.
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The following biological assays and Examples serve to illustrate the present invention.

Biological Assays - _
The following assays can be used to measure the p38 kinase-inhibitory, the
TNF-inhibitory and anti-arthritic effects of the compounds of the present invention:

In vitro enzyme assay - ' -
The ability of compounds of the invention to inhibit the enzyme p38 kinase was

- assessed. Activity of test compounds against each of the p38a and p38p isoforms of the

10

15

20

25

30

enzyme was determined.

Human recombinant MKK6 (GenBank Accesion Number G1209672) was isolated
from Image clone 45578 (Genomics, 1996, 33, 151) and utilised to produce protein in the
form of a GST fusion protein in a pGEX vector using analogous procedures to those disclosed
by J. Han et al., Journal of Biological Chemistry, 1996, 271, 2886-2891. p38a (GenBank
Accession Number G529039) and p38p (GenBank Accession Number G1469305) were
isolated by PCR amplification of human lymphoblastoid cDNA (GenBank Accession Number
GM1416) and human foetal brain cDNA [synthesised from mRNA (Clontech, catalogue
no. 6525-1) using a Gibco superscript cDNA synthesis kit] respectively using
oligonucleotides designed for the 5’ and 3’ ends of the human p38a and p38p genes using
analogous procedures to those described by J.Han et al., Biochimica et Biophysica Acta,
1995, 12635, 224-227 and Y. Jiang et al., Journal of Biological Chemistry, 1996, 271, 17920-
17926..

Both p38 protein isoforms were expressed in e coli in PET vectors. Human
recombinant p38a. and p38p isoforms were produced as 5’ c-myc, 6His tagged proteins. Both
MKKS6 and the p38 proteins were purified using standard protocols: the GST MKK6 was
purified using a glutathione sepharose column and the p38 proteins were purified using nickel
chelate columns. _

The p38 enzymes were activated prior to use by incubation with MKKG6 for 3 hours at
30°C. The unactivated coli-expressed MKK6 retained sufficient activity to fully activate both
isoforms of p38. The activation incubate comprised p38a (10! of 10mg/ml) or p38B (10ul
of 5mg/ml) together with MKK6 (10ul of 1mg/ml), “Kinase buffer’ [100pl; pH 7.4 buffer
comprising Tris (50mM), EGTA (0.1mM), sodium orthovanadate (0.1mM) and
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B-mercaptoethanol (0.1%)] and MgATP (30p1 of S0mM Mg(OéOCH,), and 0.5mM ATP).
This produced enough activated p38 enzyme for 3 Microtiter plates. '
Test compounds were solubilised in DMSO and 10ul of a 1:10 diluted sample in
‘Kinase Buffer’ was added to a well in a Microtiter plate. For single dose testing, the
5 compounds were tested at 10uM. ‘Kinase Assay Mix’ [30ul; comprising Myelin Basic -

- Protein (Gibco BRL cat. no. 1322B-010; 1ml of a 3.33mg/xnl solution in water), activated p38
enzyme (50p!) and ‘Kinase Buffer’ (2ml)] was then added followed by ‘Labelled ATP’ [10ul;
comprising 50uM ATP, 0.1uCi *P ATP (Amersham International cat. no. BF1000) and
50mM Mg(OCOCH,;),]. The plates were incubated at room temﬁeré.mre with gentle agitation.

10 Plates containing p38c were incubated for 90min and plates containing p38p were incubated
for 45min. Incubation was stopped by the additibn of SOul'of 20% trichloroacetic acid
(TCA). The precipitated protein was phosphorylated by p38 kinase and test compounds were
assessed for their ability to inhibit this phosphorylation. The plates were filtered using a
Canberra Packard Unifilter and washed with 2% TCA, dried overnight and counted on a Top

15 Count scintillation counter. - '

Test compounds were tested initially at a single dosé and active compounds were
retested to allow IC,, values to be determined. '
In vitre cell-based assays
@® PBMC

20 The ability of compounds of this invention to inhibit TNFo production was assessed
by using human peripheral blood mononuclear cells which synthesise and secrete TNFa when
stimulated with lipopolysaccharide.

Peripheral blood mononuclear cells (PBMC) were isolated from heparinised
(10units/ml heparin) human blood by demnsity centrifugation (Lymphoprep™ ; Nycomed).

25 Mononuclear cells were resuspended in culture medium [RPMI 1640 medium (Gibco)
supplemented with 50 units/ml penicillin, SOpg/ml streptomycin, 2mM glutamine and
1% heat-inactivated human AB serum (Sigma H-1513)]. Compounds were solubilised in
DMSO at a concentration of 50mM, diluted 1:100 in culture medium and subsequently serial
dilutions were made in culture medimfx containing 1% DMSO. PBMCs (2.4x10° cells in _

30 160ul culture medium) were incubated with 20p1 of varying concentrations of test compdﬁnd

(triplicate cultures) or 20p1 culture medium containing 1% DMSO (control wells) for
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30 minutes at 37°C in a humidified (5%C0,/95% air) incubator- (Falcon 3072 ; 96 well
flat-bottom tissue culture plates). 20ul lipopolysaccharide [LPS E.Coli 0111:B4 (Sigma
L-4130), final concentration iOpg/ml] solubilised in culture medium was added to appropriate
wells. 20ul culture medium was added to “medium alone” control wells. Six “LPS alone” and
four “medium alone” controls were included on each 96 well plate. Varying concentrations of
a known TNFo inhibitor were included in each test, i.e. an inhibitor of the PDE Type IV
enzyme (for example see Semmler, J. Wachtel. H and Endres, S., Int. J. Inmunopharmac.
(1993), 15(3), 409-413) or an inhibitor of proTNFo. convertase (for example, see McGeehan,
G. M. et al. Nature (1994) 370, 558-561). Plates were incubated for 7 hours at 37°C
(humidified incubator) after which 100pul of the supernatant was removed from each well and
stored at -70°C (96 well round-bottom plates; Corning 25850). TNFa levels were determined
in each sample using 2 human TNFo ELISA (see W(092/10190 and Current Protocols in

Molecular Biology, vol 2 by Frederick M. Ausbel et al., John Wiley and Sons Inc.).

% inhibition ={(LPS alone - medium alone) - (test concentration - medium alone) » 100
(LPS alone - medium alone)
(ii) Human Whole Blood

The ability of the compounds of this invention to inhibit TNFa production was also
assessed in a human whole blood assay. Human Whole blood secretes TNFo. when stimulated
with LPS. This property of blood forms the basis of an assay which is used as a secondary
test for compounds which profile as active in the PBMC test. |

Heparinised (10 units/ml) human biood was obtained from volunteers. 160ul whole
blood were added to 96 well round-bottom plates (Corning 25850). Compounds were
solubilised and serially diluted in RPMI 1640 medium (Gibco) supplemented with 50 units/ml
penicillin, 50pg/ml streptomycin and 2mM glutamine, as detailed above. 20ul of each test
concentration was added to appropriate wells (triplicate cultures). 20ul of RPMI 1640 |
medium supplemented with antibiotics and glutamine was added to éonttol wells. Plates were
incubated for 30 minutes at 37°C (humidified incubafdr), prior to addition of 20l LPS (final |
concentration 10ug/ml). RPMI 1640 medium was added to control wells. Six “LPS alone”
and four “medium alone” controls were included on each plate. A known TNFo.
synthesis/secretion inhibitor was included m each test. Plates were incubated for 6 hours at
37°C (bumidified incubator). Plates were centrifuged (2000rpm for 10 mimites) and 100ul
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plasma removed and stored at -70°C (Corning 25850 plates). TNFet levels were measured by
ELISA (see W092/10190 and Current Protocols in Molecular Biology, vol 2 by Frederick M.
Ausbel et al., John Wiley and Sons Inc.). The paired antibodies that were used in the ELIZA
were obtained from R&D Systems (catalogue nos. MAB610 anti-human TNFa coatmg

5 antibody, BAF210 biotinylated anti-human TNFa detect antibody). ' -

Ex vive / In vivo assessment '

The ability of the compounds of this invention as ex vivo TNFa inhibitors were
assessed in the rat or mouse. : Briefly, groups of male Wistar Alderley Park (AP) rats (180-
210g) were dosed with compound (6 rats) or drug vehicle ( 10 rats) by the appropriate route, '

- 10 for example peroral (p.0.), intraperiton_'eal (i.p‘.')' or subcutaneous (é'.'c.).' Ninety minutes later
rats were sacrificed using a rising concentration of CO7 and bled out via the posterior vena

. cavae into 5 Units of sodium heparin/ml ’olood. Blood éamples were immediately placed on
ice and centrifuged at 2000 rpm for 10 min at 4°C and the harvested plasmas frozen at -20°C
for subsequent assay of their effect on TNFa production by LPS-stimulated human blood.

15 The rat plasma samples were thawed and 175pl of each sample was added to a set format
pattern in a 96 well round bottom plate (Corning 25850). 50l of heparinized human blood
was then added to each well, mixed and the plate was incubated for 30 min at 37°C
(humidified incubator). LPS (25ul; final concentration]Opg/ml) was added to the wells and
incubation continued for a further 5.5 hours. Control wells were incubated with 25ul of

' 20 medium alone. Plates were then centrifuged for 10 min at 2000 rpm and 200pl of the

supernatants were transferred to a 96 well plate and frozen at -20°C for subsequent analysis of

TNF concentration by ELISA.

Data analysis by dedicated software calculates for each compound/dose:

" 9% inhibition of TNFa. = Meah.TNFa (Controls) - Mean TNFa (Treated) . x 100

25 ' _ Mean TNFa (Controls) _
Altematlvely, mice could be used mstead of rats in the above procedure.
Test as anti-arthritic agent - _ _ :
Activity of a compound as an anti-arthritic ogent was tested as follows. Acid soluble
native type II collagen was shown by Tfenthani et al. [1] to be arthritogenic in rats; 1t caused
30 polyarthritis when administered in Freunds incomplete .adjuvant. This is now kﬁoWn as |
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collagen-induced arthritis (CIA) and similar conditions can be induced in mice and primates.
Recent studies have shown that anti-TNF monoclonal antibodies [2] and TNF receptor-IgG
fusion proteins [3] ameliorate established CIA indicating that TNF plays a key role in the
pathophysiology of CIA. Moreover, the remarkable efficacy reported for anti-TNF
5 monoclonal antibodies in recent theumatoid arthritis clinical trials indicates that TNF playsa
major role in this chronic inflammatory disease. Thus CIA in DBA/1 mice as described in
references 2 and 3 is a tertiary model which can be used to demonstrate the anti-arthritic
activity of a compound. Also see reference 4.
1. Trentham, D.E. et al., (1977) J. Exp. Med., 146, 857.
10 2. Williams, R.O. et al., (1992) Proc. Nat. Acad. Sci., 89, 9784.
3. Williams, R.O. et al., (1995) Immunology, 84, 433.
4 Badger, M. B. et al., (1996) The Journal of Pharmacology and Experimental
Therapeutics, 279, 1453-1461.
Although the pharmacological properties of the compounds of the Formula I vary with
15 structural change as expected, in general a compound of the Formula I gives over 30% '
inhibition of p38a and/or p38 at concentrations up to 10uM and over 30% inhibition in the . -
PBMC test at concentrations up to 50uM. No physiologically unacceptable toxicity was

observed at the effective dose for compounds tested of the present invention.
By way of example :-

20 H—{4-methyl-3-[3-(4-methylpiperazin-l-ylmethyl)benzamido]phenyl}furan-2-carboxa‘mide
has an ICy, of approximately 1uM against p38c and an IC,, of approximately 4uM in the
PBMC test;

H-{4-methyl-3-[3-(4~methylpiperazin-l-ylmethyl)benzanﬁdo]phenyl}isoxazole-
. S-carboxamide has an IC,, of approximately 0.8uM against p38a and an IC,, of
25 approximately 1uM in the PBMC test;
H-[3-(4-diethylaminomethylbenzamido)-4-methylphcpyl]-2-morpholinopyridine—
4-carboxamide has an IC,, of approximately 0.2uM against p38a., an IC,, of less than 0.5uM
in the PBMC test and an IC;, of approximately 10uM in the Human Whole Blood test;
1;1—{3-[3-(4-methylpiperazin—l-ylmethyl)benzamido]—4-methylphenyl}-2-pyrrolidin-

30 1-yipyridine-4-carboxamide has an IC,, of approximately 0.1uM against p38a and an IC,, of

less than 0.5uM in the PBMC test; and
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N-{3-[3-(4-methylpiperazin-1 -yhnethyl)benzamido]-4-methylpl;enyl}-2-morpholinopyridine—
4-carboxamide has an IC,, of approximately 0.1pM against p38a, an IC,, of less than 0.5uM
in the PBMC test and an ICy, of approximately 7uM in the Hurnan Whole Blood test.
According to a further aspect of the invention there is provided a pharmaceutical
5 composition which comprises an amide derivative of the Formula I, or a pharmaceutically-

acceptable or in-vivo-cleavable ester thereof, as defined hereinbefore in association with a

- pharmaceutically-acceptable diluent or carrier.
The compositions of the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible

10 powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing

15 or as a suppository for rectal dosing). - |

The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

20 = The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to
0.5 g of active agent compounded with an appropriate and convenient amount of excipients

25 which may vai'y from about 5 to about 98 percent by weight of the total composition. -

The size of the dose for therapeutic or prophylactic purposes of a compound of the
Formula I will naturally vary according to the nature and severity of the conditions, the age
and sex of the animal or patient and the route of administration, according to well known
principles of medicine. -

30 In using a compound of the Formula I for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 0.5 mgto -
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75 mg per kg body weight is received, given if required in divicied doses. In general lower
doses will be administered when a parenteral route is employed. Thus, for example, for
intravenous administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body
_ weight will generally be used. Similarly, for administration by inhalation, a dose in the range,
5 for example, 0.5 mg to 25 mg per kg body weight will be used. Oral administrationis -
however preferred, particularly in tablet form. Typically, unit dosage forms will contain
about 1 mg to 500 mg of a compound of this invention.
According to a further aspect of the invention there is provided an amide derivative of
the Formula I, or a pharmaceutically-acceptable salt or jn-vivo-cleavable ester thereof, as
10 defined hereinbefore for use in a method of treatment of the human or animal body by

therapy.

According to a further aspect of the invention there is provided the use of an amide
derivative of the Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester
thereof, as defined hereinbefore in the manufacture of a2 medicament for use in the treatment

15 ormedical conditions mediated by cytokines.
In a further aspect the present invention provides a method of treating diseases or
medical conditions mediated by cytokines which comprises administering to a warm-blooded
animal an effective amount of a compound of the Formula I, or a pharmacentically-acceptable

salt or in-vivo-cleavable ester thereof.

20 - Ina further aspect the present invention provides the use of a compound of the

Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, in the

manufacture of a medicament for use in the treatment of diseases or medical conditions
mediated by TNF, IL-1, IL-6 or IL-8.
In a further aspect the present invention provides a method of treating diseases or
25 medical conditions mediated by TNF, IL-1, IL-6 or IL-8 which comprises administering to a
warm-blooded animal an effective amount of a compound of the Formula I or a

pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof.

In a further aspect the present invention provides the use of a compound of the

Formula I, or a pharmaceutically-acceptable salt or in-vive-cleavable ester thereof in the |

30 manufacture of a medicament for use in the treatment of diseases or medical conditions
mediated by TNF.
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In a further aspect the present invention provides a'metht-)d- of treating diseases or
medical conditions mediated by TNF which comprises administering to a warm-blooded
animal an effective amount of a compound of the Formula I, or a pharmaceutically-acceptable
salt or in-vivo-cleavable ester thereof. ' " o :

5 In a further aspect the present invention provides the use of a compound of the -

Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, in the

manufacture of a medicament for use in inhibiting TNF, IL-1, IL-6 or IL-8. -
In a further aspect the present invention provides a method of inhibiting TNF, IL-1,
IL-6 or IL-8 which comprises administering to a warm-blooded animal an effective amount
10 of a compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable

ester thereof.
In a further aspect the present invention provides the use of a compound of the

Formula I, or a pharmaceutically-acceptable salt or jn-vivo-cleavable ester thereof, in the
manufacture of a medicament for use in inhibiting TNF. -

15 In a further aspect the present invention provides a method of inhibiting TNF which
comprises administering to a warm-blooded animal an effective amount of a compound of the
Formulal, ora pharmaceutically-acceptable salt or in vivo-cleavable ester thereof.

'In a further aspect the present invention provides the use of a compound of the

Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, in the

20 manufacture of a2 medicament for use in the treatment of diseases or medical conditions
mediated by p38 kinase.

In a further aspect the present invention provides a method of treating diseases or
medical conditions mediated by p38 kinase which comprises administering to a warm-
blooded animal an effective amount of a compound of the Formula I, or a pharmaceutically-

25 acceptable salt or in-vivo-cleavable ester thereof. o '

In a further aspect the present invention provides the use of a compound of the
Formula I, or a pharmaceutically-acceptable salt or jn-vivo-cleavable ester thereof, in the
manufacture of a medicament for use in the production of a p38 kinase inhibitory effect.
In a further aspect the present invention provides a method of providing a p38 kinase
30 inhibitory effect which comprises administering to a warm-blooded animal an effective -
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amount of a compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo-

cleavable ester thereof. _
In a further aspect the present invention provides the use of a compound of the
Formula I, or a pharmaceutically-acceptable salt or in-vivo- cleavable ester thereof, in the
5 manufacture of a medicament for use in the treatment of theumatoid arthritis, asthma, irritable
bowel disease, multiple sclerosis, AIDS, septic shock, congestive heart failure, ischaemic

‘heart disease or psoriasis. _ _
In a further aspect the present invention provides a method of treating rheumatoid
arthritis, asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, congestive
10 heart failure, ischaemic heart disease or psoriasis which comprises administering to a warm-
blooded animal an effective amount of a compound of the Formula I, or a pharmaceutically-

acceptable salt or in-vivo-cleavable ester thereof.

The compounds of this invention may be used in combination with other drugs and
therapies used in the treatment of disease states which would benefit from the inhibition of

15 c}"tokines, in particular TNF and IL-1. For example, the compounds of the Formula I could
be used in combination with drugs and therapies used in the treatment of rheumatoid arthritis,
asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, congestive heart
failure, ischaemic heart disease, psoriasis and the other disease states mentioned earlier in this
specification. _ _

20 For example, by virtue of their ability to inhibit cytokines, the compounds of the
Formula I are of value in the treatment of certain inflammatory and non-inflammatory
diseases which are currently treated with a cyclooxygenase-inhibitory non-steroidal
anti-inflammatory drug (NSAID) such as indomethacin, ketorolac, acetylsalicyclic acid,
ibuprofen, sulindac, tolmetin and piroxicam. Co-administration of a compound of the

25 Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to
produce a therapeutic effect. Thereby the likelihood ¢f adverse side-effects from the NSAID
such as gastrointestinal effects are reduced. Thus according to a further feature of the

invention there is provided a pharmaceutical composition which comprises a compound of the

Formula I, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, in
30 conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory
agent, and a pharmaceutically-acceptable diluent or carrier.
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The compounds of the invention may also be used with a-mti-inﬂammatory agents such
as an inhibitor of the enzyme 5-lipoxygenase. '

The compounds of the Formula I may also be used ini the treatment of conditions such
as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate,

5 steroids and penicillinamine, and in conditions such as osteoaﬁhﬁﬁs in combination with -
‘steroids.

The compounds of the present invention may also be administered in degradative
diseases, for example osteoarthritis, with chondroprotective, anti-degradative and/or
reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon,

10 Arteparon and glucosamine salts such as Antril.

The compounds of the Formula I may be be used in the treatment of asthma in
combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists.

If formulated as a fixed dose such combination products employ the compounds of
this invention within the dosage range déscribed herein and the other pharmaceutically-active

15 agent within its approved dosage range. Sequential use is contemplated when a combination
formulation is inappropriate. | '

Although the compounds of the Formula I are primarily of value as therapeutic agents
for use in warm-blooded animals (including man), they are also useful whenever it is required
to inhibit the effects of cytokines. Thus, they are useful as pharmacological standards for use

20 in the development of new biological tests and in the search for new pharmacological agents.

The invention will now be illustrated in the following non-limiting Examples in

which, unless otherwise stated:-
(i) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C
and under an atmosphere of an inert gas such as argon unless otherwise stated;
25 (i) evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids by filtration; - -

(iii) column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt,

30 Germany or high pressure liquid chromatography (HPLC) was performed on C18 reverse
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column;
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(iv) yields are given for illustration only and are not necessarily the maximum
attainable; _
(v) in general, the end-products of the Formula I have satisfactory microanalyses and
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral
5 techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform
spectrometer and, where appropriate, either positive ion data or negative ion data were
collected; NMR chemical shift values were measured on the delta scale [proton magnetic
resonance spectra were determined using a Varian Gemini 2000 spectrometer operating at a
field strength of 300MHz or a Bruker AM250 spectrometer operating at a field strength of
10 250MHz]; the following abbreviations have been used: s, singlet; d, doublet; t, triplet; m,
. multiplet; br, broad;
(vi) intermediates were not generally fully characterised and purity was assessed by
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis;
(vii) melting points are uncorrected and were determined using a Mettier SP62
15 automatic melting point apparatus or an oil-bath apparatus; melting points for the
end-products of the Formula I were determined after crystallisation from a conventional
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture;
and
(viii) the following abbreviations have been used:-
20 DMF  N.N-dimethylformamide
DMSO dimethylsulphoxide
DMA N,N-dimethylacetamide.
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Examplel
N-{3-[3-(4-methylp1perazm—l-ylmethyl)benzamldo]-4-methylphenyl}pyridme-
3-carboxamide- o : g

Pyridine-3-carbonyl chloride (0.09 g) was added to a stirred mixture of N-(5-amino-
2-methylphenyl)-3-(4-methylp1peramn <1-ylmethyl)benzamide (0.15 g), triethylamine (0.12 g) -
and methylene chloride (5 ml) and the mixture was stirred at ambient temperature for

. 16 hours. The mixture was washed with a saturated aquéous solution of sodium bicarbonate.

10

15

20

25

30

The organic phase was evaporated and the residue was triturated under a mixture of ethyl
acetate and diethyl ether. There was thus obtained the title compound (0.056 g); Mass
Spectrum: M+H'444. . ' ' '

The N-(5-amino-2-methylphenyl)-3 -(4-methylp1peramn l-ylmethyl)benzannde used
as a starting material was prepared as follows :-

3-Chloromethylbenzoyl chloride (24.8 mi) was added to a stirred mixture of
2-methyl-5-nitroaniline (26.6 g), triethylamine (49 mI) and methylene chloride
(800 ml) and the mixture was stirred at ambient temperature for 16 hours. The precipitate was
isolated, washed with 1N aqueous hydrochloric acid solution and with diethyl ether and dried
under vacuum at 40°C. There was thus obtained 3-chloromethyl-N-(2-methyl-5-nitrophenyl)-
benzamide (43.5 g); NMR Spectrum: (DMSOd,) 2.38 (s, 3H), 2.85 (s, 2H), 7.53-7.58 (m, 2H),
7.67 (d, 1H), 7.95(d, 1H), 8.01-8.04 (m, 2H), 8.32 (s, 1H), 10.19 (s, 1H); Mass Spectrum:
M+H" 305. _ '
1-Methylpiperazine (8.03 ml) was added to a stirred mixture of a portion (20 g) of the
material so obtained, potassium carbonate (18.2 g) and acetone (750 ml) and the mixture was
heated to 54°C and stirred for 16 hours. The resultgnt solﬁtion was evaporated and the residue
was dissolved in methylene chloride. The organic solution was washed with water and
evaporated. There was thus obtained N-(2-methyl-5-nitrophenyl)-3-(4-methylpiperazin-
1-ylmethyl)benzamide (26.4 g); NMR Spectrum: (DMSOdy) 2.06 (s, 3H), 2.12 (s, 3H), 2.31-
2.37 (m, 8H), 3.52 (s, 2H), 7.48-7.57 (m, 3H), 7.87 (d, 2H), 8.01 (m, 1H), 8.33 (s, 1H); Mass
Spectrum: M+H" 369.

Iron powder was added to a stirred mixture of a portion (18.0 g) of the material so
obtained, ethanol (500 m1), water (50 ml) and acetic acid (10 ml). The resultant mixture was
stirred and heated to reflux for 5 hours. Water (50 ml) was added and the mixture was
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basified by the addition of sodium carbonate. The mixture was filtered and the filtrate was
evaporated to dryness. The residue was triturated under water and the resultant solid was
isolated and dried under vacuum at 40°C. There was thus_ obtained N-(5-amino-
2-methylphenyl)-3-(4-methylpiperazin-l-ylmethy])benzamide (11.1 g); NMR Spectrum:
(DMSOd,) 2.03 (s, 3H), 2.13 (s, 3H), 2.24-2.4 (m, 8H), 3.5 (s, 2H), 4.86 (s, 2H) 6.35 (d, 1H),
6.57 (s, 1H), 6.86 (d, 1H), 7.40-7.48 (m, 2H), 7.78-7.83 (m, 2H), 9.57 (s, 1H); Mass
Spectrum: 339. |

Example 2
Using an analogous procedure to that described in Example 1, the appropriate

heteroarylcarbonyl chloride (obtained by the reaction of the corresponding
heteroarylcarboxylic acid with oxalyl chloride using a conventional procedure) was reacted

with the appropriate aniline to give the compounds described in Table I.

Table I
S0
~ CONH NHCO — Q2
No. R* Q’ - | Note
1 | 3-(4-methylpiperazin-1-ylmethyl) | 2-furyl a
2 | 3-(4-methylpiperazin-1-ylmethyl) | 2-thienyl b
3 | 4-diethylaminomethyl 2-thienyl c
4 | 3-morpholino 2-thienyl d
5 | 3«(4-methylpiperazin-1-ylmethyl) | 5-(2-pyridyl)thien-2-yl e
6 | 3-(4-methylpiperazin-1-ylmethyl) | S-isoxazolyl f
7 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(4-pyridyl)thiazol-4-yl g
8 | 4-diethylaminomethyl 2-(4-pyridyl)thiazol-4-yl h
9 | 4-diethylaminomethy! 2-chloropyrid-4-yl i
10 | 3-morpholino : 3-pyridyl : J
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11 | 3-(4-methylpiperazin-1-ylmethyl) | 2-chloropyrid-4-yl k
12| 3-(d-methylpiperazin-1-ylmethiyl) | 2-benzo[b]thiophenyl ]
13 | 3<(¢-methylpiperazin-1-ylmethyl) | 5-benzofurazanyl m
14 3-(4-metﬁy1piperazin-1-y1methy1) 3quinolyl 2
15 | 4-diethylaminomethy] T2 faryl o
16 -(4-methylp1perazm l-ylmethyl) 5-chlorothien-2-yl p
17 | 3<(@-methylpiperazin-1-ylmethyl) | 2-(3-pyridyl)thiazol-4-yl 3
18 | 3-(4-methylpiperazin-1-ylmethyl) | 3-methyl-2-phenylpyrazol-4-yl r
19 4-dlethylarmnomethyl 3-pyridyl | s
20 -(4-methylp1perazm— -ylmethyl) 2-me_thoxypyrid—3-yl — t
21 -(4-methylpxperazm- -ylmethyl) S-mbrpholinopyrid?3-yl u
22 -d1ethylammomethyl _ -morpholmopyr1d-3-yl v
23 4-dlethylammomethyl 2-qu1nolyl w
24 3-(4-methylpiperazin-1-yhnethyl) 2-quinoxalinyl x
25 | 3-(4-methylpiperazin-1-ylmethyl) | 4-methyl-2-phenyl-1,2,3-triazol-5-yl y
26 3-(4-methylpiperazin—1-yl'methyi) 4-dibénzofuranyl_ z
27 3-(4-methylpiperazi1i-l-ylmethyl) 2-dibenzofuranyl aa

Notes

a) The product gave the following data : Mass M-+H 433.

b) The product gave the following data : NMR (DMSOd,) 2. 13'(s 3H), 2. 19 (s, 3H),
2.31-2.38 (m, 8H), 3.52 (s, 2H), 7.18-7.23 (m, 2H). 7.42-7.56 (m, 3H). 7. 76 G, lH), 7.82-7.78
(m 3H) 8.01 (s, 1H), 9.84 (s, 1H) 10.2 (s, 1H); Mass M+H 449. - '

c) The product gave the followmg data NMR (DMSOd,) 1.0 (t 6H), 2. 19 (s, 3H), 2.44-

" 2.49 (m, 4H), 3.58 (s, 2H), 7.19-7.24 (m, 2H), 7.44 (d, 2H), 7.62 (d, 1H), 7.76 (s 1H), 782 4,

10

1H), 7.92 (d, 2H), 8.01 (d, 1H), 9.82 (s, 1H), 10.11 (s; 1H); Mass_ M-+H 422.
The N-(5-amino-2-methylphenyl)-4-diethylaminomethylbenzamide used as a étarting
material was prepared as follows :- '
4-Chloromethylbenzoy! chloride (21.4 g) was added to a stirred mixture of 2-methyl-
S-nitroaniline (26.6 g), triethylamine (31.5 ml) and methylené chloride (600 ml) and the

resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was
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isolated, washed in turn with 1N aqueous hydrochloric acid solution and with diethyl ether
and dried under vacuum at 40°C. There was thus obtained N-(2-methyl-5-nitrophenyl)-
4-chloromethylbenzamide (18 g); NMR (DMSOd;) 2.38 (s, 3H), 4.83 (s, 2H), 7.54-7.61 (m,
3H), 7.98-8.02 (m, 3H), 8.34 (s, 1H), 10.15 (s, 1H); Mass M+H 305.

Diethylammonium chloride(64.2 g) was added to a stirred suspension of the material
so obtained and potassium carbonate (18.2 g) in acetone (750 ml). The mixture was stirred
and heated to 54°C for 16 hours. The resultant mixture was evaporated and the residue was
dissolved in methylene chloride. The organic solution was washed with water and
evaporated. The resultant solid was isolated and dried under vacuum at 40°C. There was thus
obtained N-(2-methyl-5-nitrophenyl)-4-diethylaminomethylbenzamide (18.1 g); NMR
(DMSO0d,) 0.97 (t, 6H), 2.36 (s, 3H), 2.44-2.49 (m, 4H), 3.58 (s, 2H), 7.43 (d, 2H), 7.51 (d,
1H), 7.94 (s, 3H), 8.38 (s, 1H); Mass M+H 342.

Iron powder (29.5 g) was added to a stirred suspension of the material so obtained in
ethanol (500 ml), water (50 ml) and acetic acid (10 ml). The mixture was heated to reflux and
stirred .for 5 hours. Water (50 ml) was added and the mixture was basified by the addition of
sodium carbonate. The mixture was filtered and the filtrate was evaporated. The residue was
triturated under water. The resultant solid was isolated, washed with diethy] ether and dried
under vacuum at 40°C. There wis thus obtained the required starting material (18 g);

NMR (DMSO0dg) 0.97 (t, 6H), 2.02 (s, 3H), 2.44-2.49 (m, 4H), 3.56 (s, 2H), 6.37 (d, 1H), 7.59
(s, 1H), 6.85 (d, 1H), 7.41 (d, 2H), 7.87 (d, 2H), 9.53 (s, 1H); Mass M+H 312.

d) The product gave the following data : m.p. 213-215°C; NMR (DMSOdj) 2.18 (s, 3H),
3.18 (t, 4H), 3.76 (t, 4H), 7.12 (m, 1H), 7.18 (m, 2H), 7.36 (t, 1H), 7.4 (d, 1H), 7.50 (s, 1H),
7.55 (m, 1H), 7.77 (s, 1H), 7.82 (d, 1H), 8.01 (d, 1H), 9.81 (s, 1H), 10.2 (s, 1H); Mass

M+H 422, |

The N-(5-amino-2-methylphenyl)-3-morpholinobenzamide used as a starting material
was prepared as follows:- '

A mixture of ethyl 3-bromobenzoate (1.92 mt), morpholine (1.25 ml),
2,2’-bis(diphenylphosphino)-1,1°-binaphthyl (0.336 g), sodium tert-butoxide (1.615g)and

- tris(dibenzylideneacetone)dipalladium(0) (0.33 g) and toluene (25 ml) was stirred and heated

to 90°C for 18 hours under argon. The reaction mixture was allowed to cool to ambient
temperature and extracted with IN aqueous hydrochloric acid. The aqueous phase was
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basified with concentrated sodium hydroxide solution and extracted with ethyl acetate. The
organic phase was dried over magnesium sulphate and evaporated. The residual oil was
purified by column chromatography on silica gel using a 47:3 mixture of methylene chloride
and methanol as eluent. There was thus obtained N-(3-morpholinobenzoyl)morpholine

A mixture of the material so obtained, 5M sodium hydroxide solution (2.5 ml) and
butanol (2 ml) was stirred and heated to 115°C for 18 Hours.- The mixture was evaporated and
the residue was acidified by the addition of 1N aqueous hydrochloric acid solution (12.5 mi).
The resultant precipitate was isolated, washed with water and dried to give
3-morpholinobenzoic acid (0. 15 g); NMR (DMSOd,) 3.1 (t, 4H), 3.73 (t, 4H), 7.19 (4, 1H),
7.32 (d, 1H), 7.38 (t, 1H), 7.42 (s, 1H). R

Oxaly! chloride (0.14 ml) was added to a solution of 3-moxpholinobenioic acid
(0.28 g) in methylene chloride (10 ml) which contained DMF (2 drops). The reaction mixture
was stirred for 18 hours at ambient temperature. The mixture was evaporated and azeotroped
with toluene to give 3-morpholinobenzoyl chloride (0.3 g); Mass M+H 222.

After repetition of the previous reactions, 3-morpholinobenzoyl chloride (1.23 g) was
added to a stirred mixture of 2-methyl-5-nitroaniline (0.7 g), triethylamine (1.8 ml) and -
methylene chloride (15 ml) and the reaction mixture was stirred at ambient temperature for
16 hours. The mixture was diluted with methylene chloride and washed in turn with water
and with a saturated aqueous sodium bicarbonate solution. The organic phase was dried over
magnesium sulphate and evaporated The residue was stirred under diethyl ether (40 ml) for
2 hours and the resultant solid was isolated and dried to give N-(2-methy!-5-nitrophenyl)-
3-morpholinobenzamide (1.21 g); m.p. 155-156°C; NMR (DMSOd,) 1.97 (s, 3H), 3.18 (¢,
4H), 3.76 (t, 3H), 7.16 (d, 1H), 7.38 (m, 2H), 7.5 (s, 1H),7.54 (d, 1H),8.0 (m, 1H), 8.3 (d,
1H),10.02 (s, 1H); Mass M-H 340. - ' '

The material so obtained was dissolved in a mixture of ethanol (50 ml) and methanol
(50 ml) and hydrogenated under an atmosphere of hydrogen at ambient temperature using
10% palladium-on-carbon (0.15 g) as catalyst. After the cessation of hydrogen uptake, the
catalyst was filtered off and the residue was washed with methylene chloride. The combined

filtrates were evaporated to give the required starting amine as a solid (0.89 g); NMR
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(DMSOdy) 2.0 (s, 3H), 3.22 (t, 4H). 3.62 (s, 2H), 3.86 (t, 4H), 6.42 (m, 1H), 6.97 (4, 1H), 7.08
(m, 1H), 7.22 (m, 1H), 7.38 (t, 1H), 7.46 (d, 1H), 7.56 (d, 1H), 7.62 (s, 1H); Mass M+H 312.
e) The product gave the following data : Mass M+H 526.

The 5-(2-pyridyl)thiophene-2-carbonyl chloride used as a starting material was
prepared by the reaction of 5-(2-pyridyl)thiophene-2-carboxylic acid with oxalyl chloride™
using a conventional procedure.

f)  The reaction mixture was heated to 70°C for 16 hours. The product gave the
following data : NMR (DMSOd) 2.19 (s, 3H), 2.21 (s, 3H), 2.25-2.37 (m, 8H), 3.53 (s, 2H),
7.23-7.27 (d, 3H), 7.44-7.58 (m, 3H), 7.81 (s, 1H), 7.85-7.87 (m, 2H), 8.79 (s, 1H), 9.91 (s,
1H), 10.71 (s, 1H); Mass M+H 434.

g) The product gave the following data : Mass M+H 527.

The 2-(4-pyridyl)thiazole-4-carbonyl chloride used as a starting material was prepared
by the reaction of 2-(4-pyridyl)thiazole-4-carboxylic acid with oxalyl chloride using a
conventional procedure. '

h) The product gave the following data : Mass M+H 500.

i) After the conventional work-up, the reaction mixture residue was purified by column
chromatography on an ion exchange column (isolute SCX column from International Sorbent
Technology Limited, Hengoed, Mid-Glamorgan, UK) using a 99:1 mixture of methanol and a
saturated aqueous ammonium hydroxide solution as eluent. The product so obtained gave the
following data : NMR (DMSOd,) 1.0 (t, 6H), 2.2 (s, 3H), 2.44-2.49 (m, 4H), 3.6 (s, 2H), 7.24
(d, 1H), 7.44 (d, 2H), 7.58 (d, 1H), 7.82 (s, 1H), 7.85 (d, 1H), 7.92 (d, 2H), 7.98 (s, 1H), 8.59

- (d, 1H), 9.83 (s, 1H), 10.54 (s, 1H); Mass M+H 451.

25
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j) The product gave the following data : m.p. 223-227°C; NMR (DMSOdj) 2.19 (s, 3H),
3.18 (¢, 4H), 3.76 (t, 4H), 7.12 (d, 2H), 7.22 (d, 1H), 7.37 (m, 1H), 7.44 (s, 1H),7.52 (t, 2H),
7.8 (s, 1H), 8.28 (d, 1H), 8.75 (d, 1H), 9.1 (s, 1H), 9.81 (s, 1H), 10.4 (s, 1H).

k) After the conventional work-up, the reaction mixture residue was purified by column
chromatography on an isolute SCX ion exchange column using a 99:1 mixture of methanol
and a saturated aqueous ammonium hydroxide solution as eluent. The product so obtained
gave the following data : NMR (DMSOd;) 2.13 (s, 3H), 2.23 (s, 3H), 2.32-2.38 (m, 8H), 3.52
(s, 2H), 7.25 (d, 1H). 7.45-7.60 (m, 3H). 7.81-7.86 (m, 4H), 7.99 (s, 1H). 8.6 (d, 1H), 9.89 (s,
1H) 10.54 (s, 1H); Mass M+H 478.
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)  The product so obtained gave the following data : Mass M+H 499.
m) - The product so obtained gave the following data : Mass M+H 485. -
n) The product so-obtained gave the following data : Mass M-+H 494.
o)  The product so obtained gave the following data : Mass M+H 406,
p)  The product so obtained gave the following data : Mass M+H 483, -
The 5-chlorothiophene-2-carbonyl chloride used as a starting material was prepared by
the reaction of 5-chlorothiophene-2-carboxylic acid with oxalyl chloride using a conventiohal
procedure. ' ' '
q)  Afier the conventional work-up, the reaction mixture residue was purified by column -
chromatography on silica using increasingly polar mixtures of methylene chloride and
methanol as eluent. The product so obtained gave the following data : Mass M+H 527.
The 2-(3-pyridyl)thiazole-4-carbonyl chloride used as a starting material was prepared
by the reaction of 2-(3-pyridyl)thiazole-4-carboxylic acid with oxalyl chloride using a
conventional procedure.
) After the conventional 'work-up, the reaction mixture residue was purified by column
chromatography on silica usinig increasingly polar mixtures of methylene chloride and
methanol as eluent. The product so obtained gave the fbllowing data : Mass M+H 523.
The 3—methsrl-z—phenylpyrazole-4-c‘arbonyl chloride used as a starting material was

. prepared by the reaction of 3-methyl-2-phenylpyrazole-4-carboxylic acid with oxalyl chloride

20

25
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using a conventional procedure.
s)  The product so obtained gave the following data : Mass M+H 417.
t) The product was obtained as an oil and gave the following data : Mass M+H 474.

- The 2-methoxypyridine-3-carbonyl chloride used as a starting material was prepared
by the reaction of 2-methoxypyridine-3-carboxylic acid with oxalyl chloride using a
conventional procedure.
u) After the conventional work-up, the reaction mixture residue was purified by column
chromatography on an isolute SCX jon exchange column using a 99:1 mixture of methanol
and a saturated aqueous ammonium hydroxide solution as eluent. The product so. obtained
gave the following data : NMR (DMSOd) 2.2 (s, 6H), 2.31-2.42 (m, 8H), 3.2-3.27 (m, 4H),
3.54 (s, 2H), 3.76 (m, 4H), 7.22 (m, 1H), 7.46 (m, 1H), 7.58 (d, 1H), 7.68-7.9 (m, 4H), 8.53
(m, 3H), 9.88 (s, 1H), 10.28 (s, 1H); Mass M+H 529.
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The 5-morpholinopyridine-3-carbonyl chloride used as a starting material was
prepared by the reaction of 5-morpholinopyridine-3-carboxylic acid with oxalyl chloride
using a conventional procedure.

The 5-morpholinopyridine-3-carboxylic acid used as a starting material was obtained
as follows :- . _ -

N.N-Dimethylformamide di-tert-butyl acetal (14.3 ml) was added dropwise to a stirred
solution of 5-bromopyridine-3-carboxylic acid (3.0 g) in toluene (30 ml) which had been
heated to reflux. The mixture was heated to reflux for 2 hours. The mixture was allowed to
cool to ambient temperatﬁre and was washed in turn with water and with a saturated aqueous
solution of sodium bicarbonate. The organic phase was evaporated and the residue was
triturated under a mixture of isohexane and ethyl acetate. There was thus obtained tert-butyl
S-bromopyridine-3-carboxylate (1.31 g). The filtrate was evaporated and the residue was
purified by column chromatography on silica using a 5:1 mixture of isohexane and ethyl
acetate as eluent. There was thus obtained a second portion of tert-butyl 5-bromopyridine-
3-carboxylate (1.71 g).

Morpholine (0.55 ml) was added to a stirred mixture of tert-butyl 5-bromopyridine-
3-carboxylate ( 0.8 g), tris(dibenzylideneacetone)dipalladium(0) (0.13 g),
(S)-(-)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl (0.08 g), sodium tert-butoxide (0.36 g)
and toluene (10 ml). The mixture was stirred and heated to 90°C for 16 hours. The mixture
was evaporated and the residue was purified by column chromatography using increasingly
polar mixtures of isohexane and ethyl acetate (a solvent gradient from 5:1 to 2:1 mixtures) as
eluent. There was thus obtained tert-butyl 5-morpholinopyridine-3-carboxylate (0.5 g); NMR
(DMSOdg) 1.54 (s, 9H), 3.21 (m, 4H), 3.75 (m, 4H), 7.61 (s, 1H), 8.45 (s, 1H), 8.49 (s, 1H)

A mixture of tert-butyl S-morpholinopyridine-3-carboxylate (0.49 g), water (0.5 ml)
and trifluoroacetic acid (5 mi) was stirred at ambient temperature for 3 hours. The solvent
was evaporated and the residue was triturated under a mixture of diethyl ether and ethyl
acetate. There was thus obtained 5-morpholinopyridine-3-carboxylic acid (0.37 g);

NMR (DMSOd;) 3.27 (m, 4H), 3.75 (m, 4H), 7.82 (s, 1H), 8.52 (s, 2H).
v) After the conventional work-up, the reaction mixture residue was purified by column
chromatography on an isolute SCX ion exchange column using a 99:1 mixture of methanol

and a saturated aqueous ammonium hydroxide solution as eluent. The product so obtained
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gave the following data : NMR (DMSO0d,) 0.99 (t, 3H), 2.21 (s',-3H), 2.49 (m, 2H), 3.26 (m,
4H), 3.61 (s, 2H), 3.76 (m, 4H), 7.02 (d, 1H), 7.45 (d, 2H), 7.58 (d, 1H), 7.77 (s, 1H), 7.8 (s,
1H), 7.91 (m, 2H), 8.46 (s, 1H), 8.52 (s, 1H), 9.83 (s, 1H), 10.28 (s, 1H); Mass M-+H 502.
w)  The product so obtained gave the following data : Mass M+H 467, -

X) The product so obtained gave th_e folloWing data : NMR (DMSOd,) 2.13 (s, 3H), 2:22
(s, 3H), 2.35 (m, 8H), 3.52 (s, 2H), 7.29 (d, 1H), 7.48 (m, 2H), 7.74 (d, 1H), 7.87 (m, 2H),
7.98 (m, 3H), 8.3 (m, 2H), 9.53 (s, 1H), 9.92 (s, 1H), 10.2 (s, 1H); Mass M+H 495.

y) The product so obtained gave the following data : Mass M+H 524. |

z) The product so obtained gave the following data : NMR (DMSOd,) 2.15 (s, 3H), 2.22
(s, 3H), 2.3-2.5 (m 8H), 3.55 (s, 2H), 7.3 (d, 1H), 7.4-7.65 (m, 6H), 7.8-7.95 (m 5H), 8.2 (d,
1H), 8.35 (d, 1H), 9 95 (s, 1H), 10.42 (s, 1H); Mass M+H 533.

The dibenzofuran-4-carbony! chloride used as a starting material was obtained by the
reaction of dibenzofuran-4-carboxylic acid (prepared b’}l the procedure disclosed in J. Chem.
Soc. Perkin I, 1998, 457-465) and oxalyl chloride using a conventional procedure.
aa)  The product so obtained gave the following data : NMR (DMSOd,) 2.2 (s, 3H), 2.4-
2.6 (m, 11H), 3.6 (s, 2H), 7:25 (d, 1H), 7.4-7.65 (m, 5H), 7.7-7.85 (m, 2H), 7.85-7.95 (m, 3H),
8.15(d, 1H), 8.25 (d, 1H), 8.8 (s, 1H), 9.9 (s, 1H), 10.37 (s, 1H); Mass M+H 533.

Example 3
N-{3-[3-(4-methylplperazm-l-ylmethyl)benzamldo]-4-methylphenyl}-2—pyrrolldm-
1-ylpyridine-4-carboxamide -

Pyrrolidine (0.3 g) was added to a stirred mixture of N-{3-[3-(4-methylpiperazin-
1-ylmethyl)benzamido}-4-methylphenyl}-2-chloropyridine-4-carboxamide (0.5 g) and DMSO
(5 ml) and the mixture was stirred and heated to 120°C for 16 hours. The resultant solution
was cooled to ambient temperature and poured into water and extracted with methylene
chloride. The organic phase was evaporated and the residue was purified by column
chromatography on an isolute SCX ion exchange column using a 99:1 mixture of methanol
and a saturated aqueous ammonium hydroxide solution as eluent. There was thus obtained

the title compound (0.014 g); Mass Spectrum: M+H"*513.
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Example 4 - . . |
N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide

Using an analogous procedure to that described in Example 3, a mixture of
N-{3-[3-(4-methylpiperazin- 1-ylmethyl)benzamido]-4-methylphenyl}-2-chloropyridine- —
4-carboxamide (0.5 g) and morpholine (5 ml) was stirred and heated to 110°C for 16 hours.
The resultant solution was cooled to ambient temperature and poured into water and extracted
with methylene chloride. The organic phase was evaporated and the residue was purified by

column chromatography on an isolute SCX ion exchange column using a 99:1 mixwre of

‘methanol and a saturated aqueous ammonium hydroxide solution as eluent. There was thus

obtained the title compound (0.023 g); Mass Spectrum: M+H"529.

Example S
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl}-2-pyrrolidin-1-ylpyridine-
4-carboxamide '

Using an analogous procedure to that described in Example 3, a mixture of
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-chloropyridine-4-carboxamide
(0.5 g) and pyrrolidine (5 ml) was stirred and heated to 80°C for 16 hours. The resuitant
solution was cooled to ambient temperature and poured into water. The resultant solid was
isolated, washed with diethyl ether and dried under vacuum at 40°C. There was thus obtained
the title compound (0.021g); NMR Spectrum: (DMSOd,) 1.0 (t, 6H), 1.95 (m, 4H), 2.2 (s,
3H), 2.44-2.49 (m, 4H), 3.42-3.5 (m, 4H), 3.6 (s, 2H), 6.86 (s, 1H), 6.96 (d, 1H), 7.22 (4, 1H),
7.58 (d, 1H), 7.79 (s, 1H), 7.92 (d, 2H), 8.18 (d, 1H), 9.83 (s, 1H), 10.28 (s, 1H); Mass
Spectrum: M+H" 486.

Example 6

- N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl}-2-morpholinopyridine-

30

4-carboxamide

Using an analogous procedure to that described in Example 3, a mixture of
H—[3-(4-dieﬁlylaminomethylbenzamido)-4-methylpheny]]-2-chloropyridine-4—carboxamide
(0.5 g) and morpholine (5 ml) was stirred and heated to 110°C for 16 hours. The resultant
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solution was cooled to ambient temperature and poured into water. The resultant solid was
isolated, washed with diethyl ether and dried under vacuum at 40°C. There was thus obtained
the title compound (0.021 g); NMR Spectrum: (DMSOd;) 1.0 (t; 6H), 2.2 (s, 3H), 2.44-2.49
(m, 4H), 3.42-3.57 (m, 4H), 3.6 (s, 2H), 3.65-3.63 (m, 4H), 7.08 (d, 1H), 7.2-7.25 (m, 2H),
7.45 (d, 2H), 7.58 (4, 1H), 7 79 (s, 1H), 7.92 (d, 2H), 8.26 (d, 1H), 9.83 (s, 1H), 10.28 (s, tH);

_M_a_SQpe_cm M-+H"502.

- N-{3-[3-(2-pyrrolidin-1-ylethoxy)benzamido]-4-methyiphenyl}quinoline-6-carboxamide

A mixture of N-[3-(3-hydroxybenzamido)-4-methylphenyl]quinoline-6-carboxamide
(0.168 g), 2-pyrrolidin-1-ylethyl chloride hydrochloride salt (0.086 g), potassium carbonate
(0.233 g) and DMA (6 ml) was stirred and heated to 40°C for 18 hours. The mixture was.
allowed to cool to ambient temperature and poured into water (100 ml). The resultant
precipitate was isolated, washed in turn with water and with diethy! ether and dried under
vacuum at 60°C. There was thus obtained the title compound (0.127 g); m.p. 183-1840°C;
NMR Spectrum: (DMSOdy) 1.65 (t, 4H), 2.2 (s, 3H), 2.5 (m, 4H), 2.8 (t, 2H), 4.17 ( t, 2H),
7.16 (m, 1H), 7.25 (d, 1H), 7.41 (t, 1H), 7.56 (m, 2H), 7.62 (m, 2H), 7.87 (d, 1H), 8.11 (d,
1H), 8.24 (m, 1H), 8.51 (m, 1H), 8.61 (d, 1H), 8.99 (s, 1H), 9.9 (s, 1H), 10.48 (s; 1H); Mass
Spectrum: M+H" 495, ' o S

The N-{3-(3-hydroxybenzamido)-4-methylphenyl]quinoline-6-carboxamide used as a
starting material was prepared as follows:-

‘Oxalyl chloride (1.76 g) was added.to a stirred mixture of quinoline-6-carboxylic acid
(2 g), DMF (3 drops) and methylene chloride (60 ml) and the mixture was stirred at ambient
temperature for 4 hours. The solvent was evaporated and the residue was dissolved in
methylene chloride (60 ml) and added dropwise to a stirred mixture of 4-methyl-3-nitroaniline
(1.46 g), triethylamine (2.82 ml) and methylene chioride (60 mi). The mixture was stirred at
ambient temperature for 18 hours. The reaction mixture was washed in turn with water and
with a saturated aqueous sodium bicarbonate solution. The organic phase was dried over
magnesium sulphate and evaporated and the residue was triturated under diethyl ether. The

‘resultant solid was dried under vacuum at 60°C. There was thus obtained N-(4-methyl-

3-nitrophenyl)quinoline-6-carboxamide (1.59 g); m.p. 215-216°C; NMR Spectrum:
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(DMSOd,) 7.48 (s, 6H), 7.64 (m, 1H), 8.03 (m, 1H), 8.15 (d, 1H), 8.29 (m, 1H), 8.56 (m, 2H),
8.68 (s, 1H); 9.02 (m, 1H), 10.84 (s, 1H); Mass Spectrum: M-H"306. |

Iron powder (1.98 g) was added to a stirred mixture of a portion (0.75 g) of the
material so obtained, acetic acid (0.67 ml), water (3.33 ml) and ethanol (21.7 ml) and the
resultant mixture was stirred and heated to reflux for one hour. The mixture was poured onto
an excess sodium carbonate and filtered. The filtrate was evaporated and the residue was
dissolved in methylene chloride. The solution was washed with water, dried over magnesium
sulphate and evaporated. The resultant solid was dried under vacuum at 60°C. There was
thus obtained N-(3-amino-4-methylphenyl)quinoline-6-carboxamide (0.45 g); m.p. 166- |
167°C; Mﬁm: (DMSOdy) 2.02 (s, 3H), 4.85 (s, 2H), 6.87 (m, 2H), 7.17 (s, 1H),
7.61 (m, 1H), 8.09 (d, 1H), 8.22 (m, 1H), 8.49 (d, 1H), 8.57 (d, 1H); 8.97 (m, 1H), 10.15 (s,
1H); Mass Spectrum: M+H"278. o

Oxalyl chloride (1.81 g) was added to a stirred solution of 3-benzyloxybenzoic acid
(2.72 g) in methylene chloride (100 ml) containing DMF (3 drops) and the resultant solution
was stirred at ambient temperature for 3 hours. The solvent was evaporated and the residue
was dissolved in methylene chloride (40 ml). The solution was added dropwise to a stirred
mixture of N-(3-amino-4-methylphenyl)quinoline-6-carboxamide (2.75 g), triethylamine
(1.8 ml) and methylene chloride (60 mi). The mixture was stirred at ambient temperature for
18 hours. The reaction mixture was washed in turn with water and with a dilute aqueous
sodium hydroxide solution. The organic phase was dried over magnesium sulphate and
evaporated and the residue was triturated under diethyl ether. The resultant solid was dried
under vacuum at 60°C. There was thus obtained N-[3-(3-benzyloxybenzamido)-
4-methylphenyl]quinoline-6-carboxamide (3.56 g); m.p. 185-186°C ; NMR Spectrum:
(DMSOd,) 2.2 (s, 3H), 5.19 (s, 2H), 7.23 (m, 2H), 7.38 ( m, 6H), 7.6 (m, 4H), 7.87 (d, 1H),
8.13 (d, 1H), 8.24 (m, 1H), 8.52 (m, 2H), 8.61 (d, 1H); 8.99 (m, 1H), 9.9 (s, 1H), 10.84 (s,
1H); Mass Spectrum: M+H" 488. , -

Ammonium formate ( 1.52 g) was added to a stirred mixture of a portion (2.35 g) of the
material so obtained, 10% palladium-on-carbon catalyst (0.47 g) and methanol (470 ml). The
mixture was stirred and heated to reflux for one hour. The reaction mixture was allowed to
cool to ambient temperature and was filtered. The filtrate was evaporated. The residual solid

was stirred in water for one hour, reisolated, washed in turn with water and with diethyl ether
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and dried under vacuum at 60°C. There was thus obtained the requlred starting material;
NMR Spectrum: (DMSOd,) 2.2 (s, 3H), 6.95 (m, 2H), 7.32 (m, 4H), 7.61 (m, 2H), 7.85 (4,

1H), 8.12 (d, 1H), 8.23 (d, 1H), 8.51 (m, 1H), 8.61 (d, 1H), 8.9 (m, 1H), 9.79 (s, 1H), 10.48
(s, 1H); Mass Spectrum: M-H- 396. |

 Example 8

N-{3-[3-(2-piperidinoethoxy)benzamido]-4-methylphenyl}quineline-6-carboxamide

Using an analogous procedure to that described in Example 7,
N-[3-(3-hydroxybenzamido)-4-methylphenyl]quinoline-6-carboxamide was reacted with
2-piperidinoethyl chloride to give the title compound in 55% yield; NMR Spectrum:
(DMSO0d;) 1.39 (m, 2H), 1.49 (s, 4H), 2.2 (s, 3H), 2.42 (s, 4H), 2.65 (1, 2H), 4..15 (t,2H), 7.15
(m, 1H),7.26 (d, 1H), 7.41 (t, 1H), 7.55 (m, 2H), 7.62(m,2H),7.86 (s, 1H), 8.12 (d, 1H), 8.24
(m, 1H), 8.52 (m, 1H), 8.61 (s, 1H), 8.99 (d, 1H), 9.89 (s, 1H),10.48 (s, 1H); Mass Spectrum:
M+H"509. - ' - '

Example 9 :
N-{3-[3-(2-pyridylmethoxy)benzamido}-4-methylphenyl}quinoline-6-carboxamide .

Using an analogous procedure to that described in Example 7,
N-[3-(3-hydroxybenzamido)-4-methylphenyl]quinoline-6-carboxamide was reacted with
2-chloromethylpyridine to give the title compound in 58% yield; NMR Spectrum: (DMSOd;)
2.2 (s, 3H), 5.26 (s, 2H), 7.23 (m, 2H), 7.33 (t, 1H), 7.43 (, 1H), 7.57 (t, 1H), 7.61 (m, 4H),
7.82 (m, 1H), 7.85 (d, 1H), 8.12 (d, 1H), 8.25 (d, 1H), 8.51 (d, 1H), 8.58 (d, 1H), 8.61 (s, 1H),
8.99 (d, 1H), 9.9 (s, 1H), 10.48 (s, 1H); Mass Spectrum: M+H"489.

Example 10
Using an analogous procedure to that described in Example 3, the appropriate

- chloropyridinecarboxamide was reacted with the appropriate heterocycle to give the

30

compounds described in Table II.
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Table II -
Me
OO
CONH NHCO — Q2
No. R Q Note
1 | 3-(4-methylpiperazin-1-ylmethy!) | 4-morpholinopyrid-2-yl a
2 | 4-diethylaminomethyl .| 4-morpholinopyrid-2-yl b
3 | 3-(4-methylpiperazin-1-ylmethyl) | 2-piperazin-1-ylpyrid-4-yl
4 | 3-(4-methylpiperazin-1-ylmethyl) | 2-piperidinopyrid-4-yl d
5 3-(4-methylpiperazin-1-ylmethyl) | 2-[(S)-(+)-2-hydroxymethyl- e
pyrrolidin-1-yl}jpyrid-4-yl
6 3-(4-methylpiperazin-1-ylmethyl) | 2-[(R)-(-)-2-hydroxymethyl- f
pyrrolidin-1-yl]pyrid-4-yl
7 | 3<(4-methylpiperazin-1-ylmethyl) | 2-(3-hydroxypyrrolidin- g
1-yl)pyrid-4-yl
-8 | 4-diethylaminomethy! - 2-[(S)-(+)-2-hydroxymethyl- h
pyrrolidin-1-yl}pyrid-4-yl
9 | 4-diethylaminomethyl 2-[(R)-(-)-2-hydroxymethyl- i
pyrrolidin-1-yl]pyrid-4-yl
10. | 3-(4-methylpiperazin-1-ylmethyl) | 2-(4-hydroxypiperidin- -
1-yDpyrid-4-yl
Notes

a) The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}-
4-methylphenyl}-4-chioropyridine-2-carboxamide (0; 05 g) and mor-ph_oline (3 ml), were
stirred and heated to 100°C for 16 hours. The resultént solution was cooled to ambient
temperature and poured into water and extracted with methylene chloride. The organic phase
was evaporated and the residue was purified by reversed-phase column chromatography using
decreasingly polar mixtures of water and methanol as eluent. There was thus obtained thé
required product (0.016 g); NMR (DMSOd,) 2.19 (s, 3H), 2.2 (s, 3H), 2.31-2.5 (m, 8H), 3.36
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(m, 4H), 3.53 (s, 2H), 3.73 (m, 4H), 7.07 (d, 1H), 7.22 (d, 1H), -7.42-7.58 (m, 3H), 7.62 (d,
1H), 7.86 (m, 2H), 7.94 (s, 1H), 8.3 (d, 1H), 9.9 (s, 1H), 10.47 (s, 1H); Mass M+H 529.
The N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
4-chloropyridine-2-carboxamide used as a starting material was obtained as follows :-
Using an analogous procedure to that described in Example 1, -
4-chloropyridine-2-carbonyl chloride (prepared by the reaction of 4-chloropyridine-

* 2-carboxylic acid and oxalyl chloride) was reacted with N-(5-amino-2-methylphenyl)-
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3-(4-methyipiperazin- -vlmethyl)benzamide The organic phase was evaporated and the
residue was purified using an 1solute SCX ion exchange column and a 99:1 mixture of
methanol and a saturated aqueous ammonium hydroxxde solution as eluent. The product so
obtained was triturated under a mlxture of dxethyl ether and ethyl acetate. There was thus
obtained the required starting material in 25% yield; NMR (DMSOd) 2.15 (s, 3H), 2.2 (s,
3H), 2.31-2.4 (m, 8H), 3.52 (s, 2H), 7.23 (d, 1H), 7.47 (m, 2H), 7.65 (d, 1H), 7.84 (m, 4H),
7.96 (s, 1H), 8.12 (s, 1H), 8.7 (d, 1H), 9.92 (s, 1H), 10.64 (s, 1H); Mass M+H 478 and 480.
b)  The reactants, N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl}-
4-chloropyridine-2-carboxamide (0.05 g) and morpholine (3 ml), were stirred and heated to
100°C for 16 hours. The resultant solution was cooled to ambient temperature and poured
into water and extracted with methylene chloride. The organic phase was evaporated and the
residue was purified by reversed-phase column chromatography using decreasingly polar
mixtures of water and methanol as eluent. The product so obtained was triturated under a
mixture of diethyl ether and ethyl acetate. There was thus obtained the required product
(0.035 g); NMR (DMSOdy) 0.98 (t, 3H), 2.19 (s, 3H), 2.43-2.88 (m, 2H), 3.37 (m, 4H), 3.59
(s, 2H), 3.72 (m, 4H), 7.04 (m, 1H), 7.22 (d, 1H), 7.45 (d, 2H), 7.53 (s, 1H), 7.62 (d, 1H), 7.93
(m, 3H), 8.3 (d, 1H), 9.84 (s, 1H), 10.47 (s, 1H); Mass M+H 502.

The N-[3- (4-d1ethylam1nomethylbenzam1do)-4—methylphenyl]-4-chloropyndme-
2-carboxamide used as a starting material was prepared as follows :-

Using an analogous procedure to that described in Example 1, N-(5-amino-
2-methylphenyl)-4-diethylaminomethylbenzamide was reacted with 4-chloropyridine-
2-carbony! chloride and the reaction mixture was worked-up using an analogous procedure to
that described in the portion of Note a) above which is concerned with the'prepara'tiOn'of
starting materials. -



10

15

20

25

30

WO 00/18738 PCT/GB99/03144

-73-

- c) The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}-4-methylphenyl} -

2-chloropyridine-4-carboxamide (0.05 g) and piperazine (1 g), were stirred and heated to
100°C for 16 hours. The resultant solution was cooled to ambient temperature and poured
into water and extracted with methylene chloride. The organic phase was evaporated and the
residue was purified using an isolute SCX ion exchange column and a 99:1 mixture of ~
methanol and a saturated aqueous ammonium hydroxide solution_ as eluent. There was thus
obtained the required product (0.014 g); Mass M+H 528.

d) ~  The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-chloropyridine-4-carboxamide (0.05 g) and piperidine (3 ml), were stirred and heated to
100°C for 16 hours. The resultant solution was cooled to ambient temperature and poured
into water and extracted with methylene chloride. The organic phase was evaporated and the
residue was purified using an isolute SCX ion exchange column and a 99:1 mixture of
methano! and a saturated aqueous ammonium hydroxide solution as eluent. There was thus
obtained the required product (0.013 g); Mass M+H 527.

e) - The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-chloropyridine-4-carboxamide (0.2 g) and (S)-(+)-2-pyrrolidinemethanol (0.6 g), were
stirred and heated to 105°C for 16 hours. . The resultant solution was cooled to ambient
temperature and poured into water and extracted with methylene chloride. The organic pha§e
was evaporated and the residue was purified by reversed-phase column chromatography using
decreasingly polar mixtures of water and methanol as eluent. The product so obtained was
triturated under a mixture of diethyl ether and ethyl acetate. There was thus obtained the
required product (0.053 g); NMR (CDCl;) 1.9-2.2 (m, 4H), 2.2-2.4 (d, 6H), 2.4-2.6 (m, 8H),
3.3-3.8 (m, 6H), 4.2-4.4 (m, 1H), 6.9 (m, 2H), 7.22 (m, 1H), 7.48 (m, 2H), 7.65-7.8 (m, 2H),
7.85 (m, 2H), 8.05 (s, 1H); Mass M+H 543.

f) The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}-4-methylphenyl}-
2-chloropyridine-4-carboxamide (0.2 g) and (R)-(-)-2-pyrrolidinemethanol (0.5 ml), were
stirred and heated to 105°C for 16 hours and the work-up was as described in Note €). There
was thus obtained the required product (0.04 g); NMR (CDCl,) 1.95-2.15 (m, 4H), 2.3 (d,
6H), 2.4-2.6 (m, 8H), 3.4-3.8 (m, 6H), 4.25-4.35 (m, 1H), 6.85-6.9 (m, 2H), 7.22 (m, 1H),
7.48 (m, 2H), 7.65-7.8 (m, 3H), 7.85(s,1H), 8.15 (m, 2H); Mass M+H 543.
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g) The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-chloropyridine-4-carboxamide (0.2 g) and 3-hydroxypyrrolidine (0.5 ml), were stirred and
heated to 105°C for 16 hours and the work-up was as described in Note €). There was thus

- obtained the required product (0.078 g); NMR (CDCl,) 2.0-2.2 (m, 2H), 2.3 (s, 6H), 2.4-2.6

(m, 8H), 2.8-3.0 (m, 1H), 3.4-3.7 (m, 7H), 4.58 (m, 1H), 6.75 (s, 1H), 6.8 (m, 1H), 7.4(m,~
1H), 7.53 (m, 1H), 7.65 (m, 1H), 7.75 (m, lH), 7.85 (m, 2H), 8.1 (s, 1H), 8.2 (d, 1H), 8.35 (s,
1H); Mass M+H 529. ' -

- h) The reactants, N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-
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4-chloropyridine¥2-carb0xamide (0.2 g) and (8)-(+)-2-pyrrolidinemethanol (0.6 g), were
stirred and heated to 105°C for 16 hours and the work-up was as described in Note €). There
was thus obtained the required product (0.086 g); NMR (CDCI;) 1.05 (t, 6H), 2.0-2.2 (m, 4H),
2.3 (s, 3H), 2.5-2.6 (m, 4H), 3.3-3.45 (m, 1H), 3.55 (m, 1H), 3.6-3.7 (m, 3H), 3.75 (m, 2H),
4.3 (m, 1H), 6.95 (m, 2H), 7.22 (d, 2H), 7.45 (m, 2H), 7.75 (m, 2H), 7.85 (m, 3H), 8.0-8.2 (m,
3H); Mass M+H 516. ' : '
i) The reactants, N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-
4-chloropyridine-2-carboxamide (0.2 g) and (R)-(-)-2-pyrrolidinemethanol (0.5 ml), were

- stirred and heated to 105°C for 16 hours and the work-up was as described in Note ). There
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was thus obtained the required product (0.089 g); NMR (CDCl,) 1.05 (t, 6H), 1.95-2.2 (m,
4H), 2.3 (s, 3H), 2.55 (m, 4H), 2.95 (m, 1H), 3.4 (m, 1H), 3.45-3.6 (m, 1H), 3.6-3.7 (m, 3H),
3.75 (m, 2H), 4.3 (m, 1H), 6.85 (m, 2H), 7.22 (m, 1H), 7.45 (m, 2H), 7.7-7.85 (m, 4H), 8.15
(m, 3H); Mass M+H 516. '

)] The reactants, N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-chloropyridine-4-carboxamide (0.2 g) and 3-hydroxypiperidine (1 g), were stirred and
heated to 105°C for 16 hours and the work-up was as described in Note e). There was thus
obtained the required product (0.066 g); NMR (CDCl;) 1.5-1.8 (m, 2H), 1.98 (m, 2H), 2.2-2.4
(m, 6H), 2.4-2.6 (m, 8H), 3.25 (m, 2H), 3.45 (m, 1H), 3.6 (s,2H), 3.95 (m, 1H), 4.1 (m, 2H),
6.9 (d, 1H), 7.1 (s, 1H), 7.25 (m, 1H), 7.5 (m, 2H), 7.7-7.8 (m, 3H), 7.85 (s, 1H), 8.05 (s, 1H),
8.1 (s, 1H), 8.3 (d, 1H); Mass M+H 543.
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Example 11
N-{3-[3-(4-methylhomopiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide

Potassium carbonate (0.138 g) was added to a mixture of
N-[3-(3-chloromethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-4-carboxamide ~

1(0.232 g) and 1-methylhomopiperazine (1 ml) and the mixture was stirred and heated to 80°C

for 16 hours. The reaction mixture was allowed to cool to ambient temperature and water
(25 ml) was added. The resultant solid was isolated, washed with water and dried under
vacuum at 55°C. There was thus obtained the title compound (0.176 g); NMR Spectrum:
(DMSO0dy) 1.72 (m, 2H), 2.21 (s, 3H), 2.24 (s, 3H), 2.6 (m, 8H), 3.53 (m, 4H), 3.67 (s, 2H),
3.74 (m, 4H), 7.1 (d, 1H), 7.23 (m, 2H), 7.51 (m, 3H), 7.8 (s, 1H), 7.84 (d, 1H), 7.9 (s, 1H),
8.25 (d, 1H), 9.86 (s, 1H), 10.28 (s, 1H); Mass Spectrum: M+H 543.

The N-[3-(3-chloromethylbenzamido)-4-methylphenyl}-2-morpholinopyridine-
4-carboxamide used as a starting material was prepared as follows :-

Triethylamine (31.8 ml) was added to a stirred mixture of 4-methyl-3-nitroaniline
(15.8 g), 2-chloropyridine-4-carbonyl chloride (20 g) and methylene chloride (1 litre) and the
resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was
isolated, washed with a saturated aqueous sodium bicarbonate solution and with methylene
chloride and dried under vacuum at 40°C. There was thus obtained 2-chloro-N-(4-methyl-
3-nitrophenyl)pyridine-4-carboxamide (10.2 g). The organic filtrate was washed with a

saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate and

~ evaporated. The residue was triturated under methylene chloride and the resultant solid was

25

30

isolated and dried under vacuum at 40°C. There was thus obtained a second crop (8.13 g) of
2-chloro-N-(4-methyl-3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum: (DMSOd,)
2.48 (s, 3H), 7.51 (d, 1H), 7.86 (m, 1H), 7.96 (m, 2H), 8.49 (m, 1H), 8.64 (m, 1H), 10.85 (s,
1H); Mass Spectrum: M+H" 292 and 294. '

A mixture of the pyridine-4-carboxamide so produced and morpholine (250 ml) was
stirred and heated to 100°C for 18 hours. The mixture was poured into water (250 ml) and
stirred for 10 minutes. Methylene chloride (30 ml) was added and the resultant mixture was
stirred for 30 minutes. The resultant solid was isolated, washed with methylene chloride ;nd
dried in a vacuum oven at 40°C for 18 hours. There was thus obtained N-(4-methyl-
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3-nitrophenyl)-2—morpholinopyridine-4—carboxamic_lé (17.34 g); NMR Spectrum: (DMSOd,)
2.48 (s, 3H), 3.52 (m, 4H), 3.71 (m, 4H), 7.1 (d, 1H), 7.25 (s, 1H), 7.49 (d, 1H) 7.97 (m, 1H),
8.29 (m, 1H), 8.49 (m, 1H), 10.62 (s, 1H); Mass Spectrum: M+H" 343.

A mixture of a portion (8.5 g) of the material so obtained, 5% palladium-on-carbon
catalyst (0.85 g) and methanol (600 ml) was stxrred under an atmosphere pressure of hydrogen
gas for 18 hours. Methylene chloride (400 ml) was added and the reaction mixture was
filtered through diatomaceous earth. The filtrate was'evaporated to give N-(3-amino-4-
methylphenyl)-2-morpholinopyridine-4-carboxamide (6.41 g); NMR Spectrum: (DMSOd,)

2.01 (s, 3H), 3.52 (m, 4H), 3.73 (m, 4H), 4.83.(s, 2H), 6.78 (d, 1H), 6.84 (d, 1H) 7.04-7.08

(m, 2H), 7.2 (s, 1H), 8.24 (d, 1H), 9.95 (s, 1H); Mass Spectrum M+H" 313.
3-Chloromethylbenzoyl chloride (2 g) was added to a mixture of N-(3-amino-
4-methylphenyl)-2-morpholinopyridine-4-carboxamide (3.0 g), triethylamine (1.5 ml) and
methylene chloride (50 m1) and the reaction mixture was stirred at ambient temperature for
3 hours. The mixture was evaporated and the residue was triturated under water. The:
resultant solid was isolated, washed in turn with a saturated aqueous sodium bicarbonate
solution and water and dried under vacuum at 55°C. There was thus obtained the required
starting material (4.6 g); NMR Spectrum: (DMSOd;) 2.21 (s, 3H), 3.53 (m, 4H), 3.73 (m, 4H),
4.85 (s, 2H), 7.12 (d, 1H), 7.24 (m, 2H), 7.56 (m, 2H), 7.65 (d, 1H), 7.8 (s, 1H), 7.96 (d, 1H),
8.03 (s, 1H), 8.26 (d, 1H), 9.98 (s, 1H), 10.32 (s, 1H); Mass Spectrum M+H" 465.

- Example 12

Using an analogous procedure to that described in Example 11, the appropriate amine
was reacted with the appropriate N-[3-(3- or 4-chloromethylbenzamido)-4-methylphenyl]-
2-morpholinopyridine-4-carboxamide to give the compounds described in Table III.

Table II1.

- Me__- |
-E 20
o CONH NHCO — Q2
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No. R* Q* Note
1 | 3-piperazin-1-ylmethyl 2-morpholinopyrid-4-yl a
2 | 3-(3-hydroxypyrrolidin-1-ylmethyl) 2-morpholinopyrid-4-yl b
3 | 3-{4-(2-hydroxyethyl)piperazin-1-ylmethyl] | 2-morpholinopyrid-4-yl c
4 | 3-(3-aminopyrrolidin-1-yimethyl) 2-morpholinopyrid-4-yl d
5 | 3-(2,6-dimethylmorpholin-4-ylmethyl) 2-morpholinopyrid-4-yl e
6 | 3-morpholinomethyl 2-morpholinopyrid-4-yl f
7 | 3-(4-isopropylpiperazin-1-ylmethyl) 2-morpholinopyrid-4-yl g
8 | 4-morpholinomethyl 2-morpholinopyrid-4-yl h
9 | 4-(4-methylpiperazin-1-ylmethyl) 2-morpholinopyrid-4-yl i
10 | 4-(4-methylhomopiperazin-1-ylmethyl) 2-morpholinopyrid-4-yl i
11 | 4-(3-hydroxypyrrolidin-1-ylmethyl) 2-morpholinopyrid-4-yl k
12 | 4-[4-(2-hydroxyethyl)piperazin-1-ylmethyl] | 2-morpholinopyrid-4-yl 1
13 | 4-(2,6-dimethylmorpholin-4-ylmethyl) 2-morpholinopyrid-4-yl m
14 4-piperazin-1-ylmethyl 2-morpholinopyrid-4-y] | n
15 | 4-pyrrolidin-1-ylmethyl 2-morpholinopyrid-4-yl o
16 | 4-(4-isopropylpiperazin-1-ylmethyl) 2-morpholinopyrid-4-yl P
17 —3-(3-pyn'_oli.din-1-ylpx_‘opylaminomethyl) | 2-morpholinopyrid-4-yl q
18 .3-.[.2-(1-methylpyrrblidin-2- 2-morpholinopyrid-4-yl r

ylethyl)aminomethyl] |
19 | 3-[3-(4-methylpiperazin-1- 2-morpholinopyrid—4-yl s
ylpropyl)aminomethyl] _
20 | 3-(2-morpholinoethylaminomethyl) 2-morpholinopyrid-4-yl t
21 | 3~(3-morpholinopropylaminomethyl) 2-morpholinopyrid-4-yl u
22 3-(3-dimethylaminopropylaminomethyl) 2-morpholinopyrid-4-yl v
23 | 3-(3-dimethylamino-2,2-dimethylpropyl- 2-morpholinopyrid-4-yl w
aminomethyl) _ _
24 | 4-(2-morpholinoethylaminomethyl) 2-morpholinopyrid-4-yl X
25 | 4-(3-morpholinopropylaminomethyl) 2-morpholinopyrid-4-yl y
26 | 4-(2-piperazin-1-ylethylaminomethyl) 2-morpholinopyrid-4-yl
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27 4-(3-pynohdm— -ylpropylammomethyl) ] 2-morpholinopyxid-4-yl | aa
28 4-[2-(l-methylpyrrohdm-2- 2-morpholinopyrid-4-yl bb
ylethyl)aminomethyl] | S
29 4-[3-(4-methylp1perazm - ' 2—morpholinopyrid-4-yl cc
| ylpropyl)aminomethyl] N _ -
30 4-(3-dirﬁethyla_minepropylaminomethyl) 2-morpholinopyrid-4-yl dd
31 | 4-(3-dimethylamino-2,2-dimethylpropyl- | 2-morpholinopyrid-4-yl ee
aminomethyl) - | ' ' C
32 [ 4-diethylaminomethyl 2-morpholinopyrid-4-yl | ff
33 | 4-[N-(3-dimethylaminopropyl)-N- [ 2-morpholinopyrid-4-yl | gg
methylaminomethyl]
Notes

a) The reaction was camed out in the presence of piperazine (1.5 mmol) and acetone

(S ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was
evaporated and the residue was triturated under water. The resultant solid was 1solated,
washed with water and dried under vacuum at 55°C to give the desired product NMR
(DMSOd,) 2.21 (s, 3H), 2.32 (m, 4H), 2.7 (m, 4H), 3.52 (m, 6H), 3.71 (m, 4H), 7.1 (d, lH),
7.23 (m, 2H), 7.46 (m, 2H) 7.57 (d, 1H), 7.79 (s, 1H), 7 85 (m, 2H), 8.24 (d, 1H), 9.9 (s, 1H),
10.28 (s, 1H); Mass M+H 515.

b)  The product gave the following data : NMR (DMSOd,) 1.56 (m, 1H); 1.99 (m, 1H),

22 (s, 3H), 2.31 (m, 1H), 2.42 (m, 1H), 2.63 (m, 2H), 3.52 (m, 4H), 3.62 (d, 2H), 3.71 (m,

4H), 4.2 (broad s, 1H), 4.64 (d, 1H), 7.12 (d, 1H), 7.23 (m, 2H), 7.49 (m, 2H), 7.58 (d, 1H),
7.79 (s, 1H), 7.86 (m, 2H), 825, 1H), 9.9 (s, 1H), 10.28 (s, 1H); Mass M+H § 16.
¢)  The product gave the following data : NMR (DMSO0dy) 2.21 (s, 3H), 2.4 (m, 10H), 3.5

(m, 8H), 3.71 (m, 4H), 431 (t, 1H), 7.1 (d, 1H), 7.24 (m, 2H), 7.47 (m, 2H), 7.56 (d, 1H), 7.8
(s, 1H), 7.85 (m, 2H), 8.25 (d, 1H), 9.88 (s, 1H), 10.28 (s, 1H); Mass M+H 559.

d) The product gave the following data : NMR (DMSOds) 1.37 (m, 1H), 2.0 _(m, 1H),
2.14 (m, 1H), 2.2 (s, 3H), 2.61 (m, 4H), 3.52 (m, 4H), '3.6_2 (d, 2H), 3.71 (m, 4H), 7.12 (d,
1H), 7.24 (m, 2H), 7.48 (m, 2H), 7.57 (d, 1H), 7.8 (s, 1H), 7.88 (m, 2H), 8.25 (d, 1H), 9.89 (s,

20 1H), 10.29 (s, 1H); Mass M+H 515.
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e) - The product gave the following data : NMR (DMSOdy) 1.02 (d, 6H), 1.69_ (t, 2H), 2.21
(s, 3H), 2.69 (d, 2H), 3.55 (m, 8H), 3.71 (m, 4H), 7.11 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.8
(s, 1H), 7.87 (m, 2H), 8.26 (d, 1H), 9.89 (s, 1H), 10.29 (s, 1H); Mass M+H 544.
f) The reaction was carried out in the presence of morpholine (1.5 mmol) and acetone
(5 ml) and the reaction mixfure was stirred and heated to 55°C for 16 hours. The mixture was
evaporated and the residue was triturated under water. The resultant solid was isolated,
washed with water and dried under vacuum at 55°C to give the desired product; NMR
(DMS0dy) 2.22 (s, 3H), 2.39 (m, 4H), 3.54 (m, 6H), 3.6 (m, 4H), 3.73 (m, 4H), 7.11 (d, 1H),
7.28 (m, 2H), 7.55 (m, 3H), 7.8 (s, 1H), 7.89 (m, 2H), 8.3 (d, 1H), 9.94 (s, 1H), 10.32 (s, 1H);
Mass M+H 516. | '
g2 The product gave the following data : NMR (DMSOd,) 0.95 (d, 6H), 2.21 (s, 3H), 2.41
(m, 8H), 2.6 (m, 1H), 3.52 (m, 6H), 3.74 (m, 4H), 7.12 (d, 1H), 7.24 (m, 2H), 7.48 (m, 2H),
7.57(d, 1H), 7.8 (s, 1H), 7.86 (m, 2H), 8.25 (d, 1H), 9.88 (s, 1H), 10.28 (s, 1H); Mass M+H
557.
h) The reaction was carried out in the presence of morpholine (1.5 mmol) and acetone
(5 ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was
evaporated and the residue was triturated under water. The resultant solid was isolated,
washed with water and dried under vacuum at 55°C to give the desired product; NMR
(DMSQd,) 2.2 (s, 3H), 2.38 (m, 4H), 3.56 (m, 10H), 3.73 (m, 4H), 7.1 (d, 1H), 7.22 (m, 2H),
743 (d, 2H), 7.58 (d, 1H), 7.8 (s, 1H), 7.94 (d, 2H), 8.26 (d, 1H), 9.85 (s, 1H), 10.28 (s, 1H);
Mass M+H 516.

The H—[3-(4-chloromethylbenzamido)-4-methy_lphenyl]-2-morpholinopyridine- '
4-carboxamide used as a starting material was prepared as follows :-

4-Chloromethylbenzoyl chloride (2 g) was added to a mixture of N-(3-amino-
4-methylphenyl)-2-morpholinopyridine-4-carboxamide (3.0 g), triethylamine (1.5 ml) and
methylene chloride (50 ml) and the reaction mixture was stirred at ambient temperature for
3 hours. The mixture was evaporated and the residue was triturated under water. The
resultant solid was isolated, washed in turn with a saturated aqueous sodium bicarbonate
solution and water and dried under vacuum at 55°C. There was thus obtained the required
starting material (4.3 g); NMR Spectrum: (DMSOd,) 2.21 (s, 3H), 3.54 (m, 4H), 3.74 (m, 4H),
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4.84 (s, 2H), 7.11 (4, 1H), 7.24 (m, 2H), 7.58 (d, 3H), 7.8 (s, 1H), 7.98 (d, 2H), 8.25 (d, 1H),
9.92 (s, 1H), 10.29 (s, 1H); Mass Spectrum M+H" 465.

i) The product gave the following data : NMR (DMSOd,) 2.14 (s, 3H), 2.2 (s, 3H), 2.36
(m, 8H), 3.53 (m, 6H), 3.72 (m, 4H), 7.12 (d, 1H), 7.23 (m, 2H), 7.43 (d, 2H), 7.58 (d, [H),
7.8 (s, 1H), 7.94 (d, 21-1'),: 8.25 (d, 1H), 9.84 (s, 1H), 10.28 (s, 1H); Mass M+H 529. -
j) The product gave the following data : NMR (DMSOd;) 1.72 (m, 2H), 2.2 (s, 3H), 2.23
(s, 3H), 2.6 (m, 8H), 3.52 (m, 4H), 3.65 (s, 2H), 3.73 (m, 4H), 7.1 (d, 1H), 7.23 (m, 2H), 7.44
(d, 2H), 7.56 (d, 1H), 7.78 (s, 1H), 7.92 (d, 2H), 8.24 (d, 1H), 9.83 (s, 1H), 10.28 (s, 1H);
Mass M+H 543. - L

k)_ The product gave the following data : NMR (DMSOd,) 1.56 (m, 1H), 1.99 (m, 1H),
2.2 (s, 3H), 2.31 (m, 1H), 2.42 (m, 1H), 2.58 (m, 1H), 2.67 (m, 1H), 3.51 (m, 4H), 3.63 (d,
2H), 3.72 (m, 4H), 4.2 (broad s, 1H), 4.65 (d, 1H), 7.1 (d, 1H), 7.23 (m, 2H), 7.43 (d, 2H),
7.57 (d, 1H), 7.78 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.83 (s, 1H), 10.29 (s, 1H); Mass M+H
516. _

D The product gave the following data : NMR (DMSOd,) 2.21 (s, 3H), 2.39 (m, 10H),
3.48 (m, 8H), 3.72 (m, 4H), 4.31 (broad s, 1H), 7.1 (d, 1H), 7.23 (m, 2H), 7.42 (4, 2H), 7.57
(d, 1H), 7.78 (s, 1H), 7.94 (d, 2H), 8:26 (d, 1H), 9.84 (s, 1H), 10.28 (s, 1H); Mass M+H 559.
m) The product gave the following data : NMR (DMSO0d,) 1.01 (d, 6H), 1.66 (t, 2H), 2.2
(s, 3H), 2.67 (d, 2H), 3.53 (m, 8H), 3.73 (m, 4H), 7.11 (d, 1H), 7.22 (m, 2H), 7.42 (4, 2H),
7.57 (d, 1H), 7.79 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.84 (s, 1H), 10.28 (s, 1H); Mass

M+H 544. ' -

'n) The reaction was carried out in the presence of piperazine (1.5 mmol) and acetone

(5 ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was
evaporated and the residue was triturated under water. The resultant solid was isolated,
washed with water and dried under vacuum at 55°C to give the desired product; NMR
(DMSOd,) 2.21 (s, 3H), 2.3 (m, 4H), 2.7 (m, 4H), 3.53 (m, 6H), 3.72 (m, 4H), 7.1 (4, 1H),
7.22 (m, 2H), 7.42 (d, 2H), 7.58 (d, 1H), 7.79 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.83 (s, 1H),
10.28 (s, 1H); Mass M+H 515.

o) The reaction was carried out in the presence of pyrrolidine (1.5 mmol) and acetone.

(5 ml) and the reaction mixture was stirred and heated to 55°C for 16 hours. The mixture was
evaporated and the residue was triturated under water. The resultant solid was isolated,
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washed with water and dried under vacuum at 55°C to give the desil_'ed product; NMR

(DMSOdy) 1.71 (m, 4H), 2.22 (s, 3H), 2.46 (m, 4H), 3.55 (m, 4H), 3.67 (s, 2H), 3.73 (m, 4H),

7.12 (d, 1H), 7.26 (m, 2H), 7.46 (d, 2H), 7.58 (d, 1H), 7.80 (s, 1H), 7.93 (d, 2H), 8.3 (d, 1H),

9.89 (s, 1H), 10.33 (s, 1H); Mass M+H 500.

p) The product gave the following data : NMR (DMSOd,) 0.94 (d, 6H), 2.2 (s, 3H), 2:42

(m, 8H), 2.62 (m, 1H), 3.54 (m, 6H), 3.72 (m, 4H), 7.1 (d, 1H), 7.24 (m, 2H), 7.43 (d, 2H),

7.57 (d, 1H), 7.79 (s, 1H), 7.93 (d, 2H), 8.26 (d, 1H), 9.85 (s, 1H), 10.29 (s, 1H); Mass

M+H 557. | |

9 The amine reactant was 1-(3-aminopropyl)pyrrolidine. The product gave the

following data : NMR (DMSOdy) 1.62 (m, 6H), 2.21 (s, 3H), 2.39 (m, 8H), 3.52 (m, 4H), 3.73

(m, 6H), 7.13 (d, 1H), 7.23 (m, 2H), 7.51 (m, 3H), 7.8 (m, 2H), 7.91 (s, 1H), 8.25 (d, 1H),

9.85 (s, 1H), 10.29 (s, 1H); Mass M+H 557.

r) The amine reactant was 2-(2-aminoethyl)-1-methylpyrrolidine. The product gave the

following data : NMR (DMSOd,) 1.35 (m, 2H), 1.58 (m, 2H), 1.79 (m, 2H), 1.98 (m, 2H),

2.16 (s, 3H), 2.2 (s, 3H), 2.5 (m, 2H), 2.9 (m, 1H), 3.52 (m, 4H), 3.73 (m, 6H), 7.10 (d, 1H), |
7.22 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.92 (s, 1H), 8.24 (d, 1H), 9.84 (s, 1H), 10.29 (s, :
1H); Mass M+H 557, .
s) The amine reactant was 1-(3-aminopropyl)-4-methylpiperazine. The product gave the
following data : NMR (DMSOd;) 1.58 (m, 2H), 2.1 (s, 3H), 2.21 (s, 3H), 2.3 (m, 12H), 3.53

(m, 4H), 3.72 (m, 6H), 7.12 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.92 (s, 1H),

8.25 (d, 1H), 9.86 (s, 1H), 10.31 (s, 1H); Mass M+H 586.

t) The amine reactant was N-(2-aminoethyl)morpholine. The product gave the following

data : NMR (DMSOd,) 2.2 (s, 3H), 2.25 - 2.65 (m, 9H), 3.54 (m, 8H), 3.72 (m, 4H), 3.78 (s, _

2H), 7.11 (d, 1H), 7.23 (m, 2H), 7.5 (m, 3H), 7.8 (m, 2H), 7.91 (s, 1H), 8.25 (d, 1H), 9.85 (s,

1H), 10.29 (s, 1H); Mass M+H 559.

u) The amine reactant was N-(3-aminopropyl)morpholine. The product gave the

following data : NMR (DMSOd;) 1.59 (m, 2H), 2.2 (s, 3H), 2.3 (m, 4H), 2.5 (m, 4H), 3.53

(m, 8H), 3.72 (m, 6H), 7.12 (4, 1H), 7.24 (m, 2H), 7.5 (m, 3H), 7.81 (m, 2H), 7.93 (d, 1H),

8.24 (d, 1H), 9.86 (s, 1H), 10.29 (s, 1H); Mass M+H 573.

V) The amine reactant was 3-dimethylaminopropylamine. The product gave the

following data : NMR (DMSOd,) 1.57 (m, 2H), 2.08 (s, 6H), 2.21 (m, 5H), 2.5 (m, 2H), 3.52



10

15

WO 00/18738 E PCT/GB99/03144

-82-

(m, 4H), 3.73 (m, 6H), 7.11 (d, 1H), 7.24 (m, 2H), 7.43 (t, 1H), 7 55 (m, ZH), 7.81 (m, 2H),
7.91 (d, 1H), 8.25 (d 1H), 9.85 (s, 1H), 10.29 (s, 1H); Mass M+H 531.

w)  The amine reactant was 3-dimethylamino-2,2-dimethylpropylamine. The product
gave the following data : NMR (DMSOd,) 0.82 (s, 6H), 2.1 (s, 2H), 2.18 (s, 6H), 2.2 (s, 3H),

232 (s, 2H), 3.54 (m, 4H), 3.71 (m; 4H), 3.77 G5, 2H), 7.12 (d; 1H), 7.24 (m, 2H), 7.44 (1~

IH), 7.55 (m, 2H), 7.8 (m, 2H), 7.91 (d, 1H), 8.25 (d, 1H), 9.84 (s, 1H), 10.29 (s, 1H); Mass
M+H 559. '

X) The product gave the following data : NMR (DMSOd,) 2.2 (s, 3H), 2.32 (m, 4H), 2.39
(m, 2H), 2.58 (t, 2H), 3.54 (m, 8H), 3.71 (m, 4H), 3.77 (s, 2H), 7.12 (d, 1H), 7.23 (m, 2H),
7.44 (d, 2H), 7.57 (d, 1H), 7.79 (s, 1H), 7.93 (d, 2H) 8.25 (d lH) 9.82 (s, 1H), 10.28 (s, 1H);
Mass M+H 559. ' .

Y) The product gave.the following data : NMR (DMSOd,) 1.61 (m, 2H), 2.2 (s, 3H), 2.28
(m, 4H), 2.5 (m, 4H), 3.5 (m, 8H), 3.74 (m, 6H), 7.12 (d, 1H), 7.22 (m, 2H), 7.5 (m, 3H), 7.78
(s, 1H), 7.95 (m, 2H), 8.25 (d, 1H), 9.84 (s, 1H), 10.29 (s, 1H); Mass M+H 573.-

2) The amine reactant was N-(2-aminoethyl)piperazine. The product gave the following
data : NMR (DMSOd,) 2.2 (s, 3H), 2.27 (t, 2H), 2. 39.-(m, 6H), 2.5 (m, 2H), 2.59 (t, 2H), 3.53
(m, 6H), 3.74 (m, 4H), 7.12 (d, 1H), 7.23 (m, 2H), 7.43 (d, 2H), 7.58 (d, 1H), 7.8 (s, 1H), 7.94
(d, 2H), 8.25 (d, 1H), 9.83 (s, lH), 10.28 (s, 1H); Mass M+H 558.

- aa)  The product gave the following data : NMR (DMSOd;) 1.63 (m, 6H), 2.2 (s, 3H), 2.38

20

25

30

(m, 8H), 3.53 (m, 4H), 3.74 (m, 6H), 7.12 (d, 1H), 7.23 (m, 2H), 7.44 (d, 2H), 7.57 (d, 1H),
7.79 (s, 1H), 7.93 (d, 2H), 8.24 (d, 1H), 9.82 (s, 1H), 10.3 (s, 1H); Mass M+H 557.

bb)  The product gave the following data : NMR (DMSOdy) 1.34 (m, 2H), 1.58 (m, 2H),
1.79 (m, 2H), 2.0 (m, 2H), 2.18 (s, 3H), 2.21 (s, '3H), 2.5 (m, 2H), 2.89 (m, 1H), 3.53 (m, 4H),
3.74 (m, 6H), 7.12 (d, 1H), 7.23 (m, 2H), 7.44 (d, 2H), 7.56 (d, 1H), 7.79 (s, lH), 7.92(d,
2H), 8.27 (d, 1H), 9.81 (s, 1H), 10.30 (s, 1H); Mass M+H 557.

cc)  The product gave the following data : NMR (DMSOd,) 1.56 (m, 2H), 2.12 (s, 3H),
2.21 (s, 3H), 2.28 (m, 12H), 3.54 (m, 4H), 3.74 (m, 6H), 7.13 (d, 1H), 7.24 (m, 2H), 7.44 ,
2H), 7.58 (d, 1H), 7.81 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.85 (s, 1H); Mass M+H 586.

dd)  The product gave the following data : NMR (DMSOd,) 1.56 (m, 2H), 2.08 (s, 6H), 2.2
(m, 5H), 2.5 (m, 2H), 3.52 (m, 4H), 3.72 (m, 6H), 7.11 (d, 1H), 7.23 (m, 2H), 7.44 (d, ZH),
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7.57 (d, 1H), 7.79 (s, 1H), 7.94 (d, 2H), 8.25 (d, 1H), 9.82 (s, 1H), 10.31 (s, 1H); Mass M+H
531. .

ee)  The product gave the following data : NMR (DMSOd,) 0.83 (s, 6H), 2.09 (s, 2H), 2.18
(s, 6H), 2.21 (s, 3H), 2.28 (s, 2H), 3.53 (m, 4H), 3.72 (m, 4H), 3.75 (s, 2H), 7.1 (d, 1H), 7.22
{m, 2H), 7.45 (d, 2H), 7.57 (d, 1H), 7.8 (s, 1H), 7.93 (d, 2H), 8.25 (d, 1H), 9.8 (s, 1H), 10.28
(s, 1H); Mass M+H 559.

ff)  The reaction was carried out in the presence of diethylammonium chloride (2.5 mmol),
potassium carbonate (3 mmol) and acetone (5 ml) and the reaction mixture was stirred and
heated to 55°C for 18 hours. The mixture was.evaporated and the residue was triturated under
water. The resultant solid was isolated, washed with water and dried under vacuum at 55°C to
give the desired product; NMR (DMSOd,) 0.99 (t, 6H), 2.21 (s, 3H), 2.45 (m, 4H), 3.52 (m,
4H), 3.6 (s, 2H), 3.72 (m, 4H), 7.11 (d, 1H), 7.25 (m, 2H), 7.52 (m, 3H), 7.85 (m, 3H), 8.28
(d, 1H), 9.92 (s, 1H), 10.33 (s, 1H); Mass M+H 502.

gg) The product gave the following data : NMR (DMSOd,) 1.57 (m, 2H), 2.08 (s, 6H),
2.12 (s, 3H), 2.2 (s, SH), 2.34 (t, 2H), 3.51 (m, 6H), 3.7 (m, 4H), 7.1 (d, 1H), 7.23 (m, 2H),
7.42 (d, 2H), 7.55 (d, 1H), 7.79 (s, 1H), 7.92 (d, 2H), 8.25 (d, 1H), 9.83 (s, 1H), 10.28 (s, 1H);
Mass M+H 543.

Example 13 _ _ _
N-{3-[3-(2-morpholinoethoxy)benzamido]-4-methylphenyl}quinoline-6-carboxamide

Using an analogous procedure to that described in Example 7 except that the reaction
mixture was heated to 70°C rather than 40°C, N-[3-(3-hydroxybenzamido)-
4-methylphenyljquinoline-6-carboxamide was reacted with 2-morpholinoethyl chloride to
give the title compound in 41% yield, m.p. 216-217°C; NMR Spectrum: (DMSOd,) 2.21 (s,
3H), 2.47 (m, 4H), 2.73 (t, 2H), 3.59 (t, 4H), 4.18 (t, 41-1), 7.17 (m, 1H), 7.24 (d, 1H), 7.42 (8,
IH), 7.54 (s, 2H), 7,61 (m, 2H), 7.87 (s, 1H), 8.15 (d,,1H), 8.23 (m, 1H), 8.52 (m, 1H), 8.61
(s, 1H), 9.0 (d, 1H), 9.9 (s, 1H), 10.49 (s, 1H); Mass Spectrum: M+H"511.
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Example 14
_1!-{3-[4-(2-pyridylmethoxy)bénzamido]-4-methylphenyl} quinoline-6-carboxamide

| Using an analogous procedure to that described in Example 7 except that the reaction
mixture was heated to 70°C for 48 hours rather than to 40°C for 18 hours,

‘I_\I_-[3-(4-hydroxybenzamido)-4—methylphenyl]quino‘line-é-carboxamide was reacted with -

2-chloromethylpyridine to give the title compound in 72% yield; NMR Spectrum: (DMSOdj)
2.22 (s, 3H), 5.28 (s, 2H), 7.16 (d, 2H), 7.22 (d, 1H), 7.34 (m, 1H), 7.53 (m, 1H), 7.62(m,
2H), 7.85 (m, 2H), 7.95 (m, 1H), 8.12 (d, 1H), 8.23 (m, 1H), 8.52 (m, IH), 8.59 (m, 2H), 9.0
(d, 1H), 10.48 (s, 1H); Mass Spectrum: M+H"489.

- The N-[3-(4-hydroxybenzarmdo)-4-methylphenyl]qu1nolme-6—carboxam1de used as a
starting material was prepared as follows:-

Using analogous procedures to those described in the last two paragraphs of the
portion of Example 7 which is concerned with the preparation of starting materials, .
4-benzyloxybenzoic acid was reacted with N-(3-amino-4-methylphenyl)quinoline-
6-carboxamide to give N-[3-(4-benzyloxybenzamido)-4-methylphenyljquinoline-
6-carboxamide in 50% yield, m.p. 227-228°C ; NMR Spectrum: (DMSOd,) 2.21 (s, 3H), 5.2
(s, 2H), 7.12 (d, 2H), 7..25 (d, 1H), 7.39 (m, 5H), 7.61 (m, 2H), 7.86 (d, 1H), 8.52 (d, 1H),
8.62 (d, 1H), 8.99 (m, 1H), 9.76 (s, 1H), 10.47 (s, 1H); and that compound was
hydrogenolysed to give the required starting material in 93% yield; NMR Spectrum:
(DMSO0d,) 2.2 (s, 3H), 6.83 (d, 2H), 7.23 (d, 1H), 7.61 (m, 2H), 7.85 (m, 3H), 8.12 (d, 1H),
8.25 (d, 1H), 8.52 (d, 1H), 8.62 (s, 1H), 8.99 (d, 1H), 9.61 (s, 1H), 10.46 (s, 1H); Mass
Spectrum: M-H 396, | | - |

Example 15 _
N-[2-methy}-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-
5-[1!-(3—dimethylammopropylj;ﬂ-methylamino]-Z;nitrobenzamidé'

A mixture of N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-
chloro-2-nitrobenzamide (0.2 g) and N-(3-dimethylaminopropyl)-N-methylamine (1.5 ml)
was stirred and heated to 100°C for 16 hours. The mixture was cooled and poured into water.
The resultant precipitae was isolated, washed in turn with water and diethyl ether and driéd
under vacuum at 40°C. There was thus obtained the title compound (0.223 g); NMR
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Spectrum: (DMSOd,) 1.62-1.74 (m, 2H), 2.12 (s, 6H), 2.18-2.26 (m, SH), 3.08 (s, 3H), 3.50-

3.54 (m, 6H), 3.69-3.71 (m, 4H), 6.75 (s, 1H), 6.84 (s, 1H), 7.12 (d, 1H), 7.2 (d, 1H), 7.26 (s,
1H), 7.68 (d, 1H), 7.9 (s, 1H), 8.04 (d, 1H), 8.26 (d, 1H), 9.82 (s, 1H), 10.04 (s, 1H); Mass

- Spectrum M+H' 576.

The N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-5-chloro- =
2-nitrobenzamide used as a starting material was prepared as follows :-

Triethylamine (31.8 ml) was added to a stirred mixture of 4-methyl-3-nitroaniline
(15.8 g), 2-chloropyridine-4-carbony! chloride (20 g) and methylene chloride (1 litre) and the
resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was
isolated, washed with a saturated aqueous sodium bicarbonate solution and with methylene
chloride and dried under vacuum at 40°C. There was thus obtained 2-chloro-N-(4-methyl-
3-nitrophenyl)pyridine-4-carboxamide (10.2 g). The organic filtrate was washed with a
saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate and
evaporated. The residue was triturated under methylene chloride and the resultant solid was
isolated and dried under vacuum at 40°C. There was thus obtained a second crop (8.13 g) of
2-chloro-N-(4-methyl-3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum: (DMSOdy)
2.48 (s, 3H), 7.51 (d, 1H), 7.86 (m, 1H), 7.96 (m, 2H), 8.49 (m, 1H), 8.64 (m, 1H), 10.85 (s,
1H); Mass Spectrum: M+H" 292 and 294.

A mixture of the pyridine-4-carboxamide so produced and morpholine (250 ml) was
stirred and heated to 100°C for 18 hours. The mixture was poured into water (250 ml) and
stirred for 10 minutes. Methylene chloride (30 mi) was added and the resultant mixture'was
stirred for 30 minutes. The resultant solid was isolated, washed with methylene chloride and
dried in a vacuum oven at 40°C for 18 hours. There was thus obtained N-(4-methyl-
3-nitrophenyl)—Z—morpholinopyridine-4—.carboxanﬁde (17.34 g); NMR Spectrum: (DMSOd,)
2.48 (s, 3H), 3.52 (m, 4H), 3.71 (m, 4H), 7.1 (d, 1H), 7.25 (s, 1H), 7.49 (d, 1H) 7.97 (m, 1H),
8.29 (m, 1H), 8.49 (m, 1H), 10.62 (s, 1H); Mass Spectrum: M+H" 343.

A mixture of a portion (8.5 g) of the material so obtained, 5% palladium-on-carbon
catalyst (0.85 g) and methanol (600 ml) was stirred under an atmosphere pressure of hydrogen
gas for 18 hours. Methylene chloride (400 ml) was added and the reaction mixture was
filtered through diatomaceous earth. The filtrate was evaporated to give N-(3-amino-
4-methylphenyl)-2-morpholinopyridine-4-carboxamide (6.41 g); NMR Spectrum: (DMSOd,)
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2.01 (s, 3H), 3.52 (m, 4H), 3.73 (m, 4H), 4.83 (s, 2H), 6.78 (d, 1H), 6.84 (d, 1H) 7.04-7.08
(m, 2H), 7.2 (s, 1H), 8.24 (d, 1H), 9.95 (s, 1H); Mass Spectrum M+H" 313.

Oxalyl chloride (0.55 g) was added dropwise to a stirred mixture of 5-chloro-
2-nitrobenzoic acid (0.726 g), DMF (a few drops) and méthylene chloride (25 ml) which had

"been cooled to 0°C. The mixture was allowed to warm to ambient temperature and was ~

stirred for 5 hours. The mixture was evaporated. The residue was dissolved in methylene
chloride (10 ml) and was added dropwise to a stirred mixture of N-(3-amino-4-methylphenyl)-
2-morpholinopyridine-4-carboxamide (0.933 g), triethylamine (1.12 ml) and methylene
chloride (25 ml). The mixture was stirred at ambient temperature for 16 hours. The resultant
precipitate was isolated, washed in turn with water, methylene chloride and diethyl ether and
dried under vacuum at 40°C. There was thus obtained N-[2-methyl-5-(2-morpholinopyrid-

" 4-ylcarbonylamino)phenyl]-5-chloro-2-nitrobenzamide (1.12 g); NMR Spectrum: (DMSOd,)

15

20

25

2.23 (s, 3H), 3.5-3.54 ( m, 4H), 3.69-3.73 (m, 4H), 7.12 (d, 1H), 7.2-7.25 (m, 2H), 7.58 (d,
1H), 7.81 (d, 1H), 7.87-7.9 (m, 2H), 8.15 (d, 1H), 8.26 (d, 1H); Mass Spectrum M+H" 496

-and 498.

Example 16
E—[2-methyl-5-(2-morpholipopyrid-4—ylcarbonylamino)phenyl]-2-amino-
5-[N-(3-dimethylaminopropyl)-N-methylamino]benzamide

A mixture of I;I-[2-methyl—5-(2-morpholinopyrid-4-yl¢arbonylamino)phenyl]- :
5-[N-(3-dimethylaminopropyl)-N-methylamino]-2-nitrobenzamide (0.22 g), 10% palladium-
on-carbon (0.02 g) and methanol (15 ml) was stirred under an atmosphere of hydrogen gas.
After cessation of hydrogen uptake, the catalyst was removed by filtration through

diatomaceous earth and the filtrate was evaporated. There was thus obtained the title

compound (0.15 g); Mass Spectrum M+H" 546.

- Example 17

30

N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-5-(4-methylpiperazin-
1-yl)-2-nitrobenzamide '

In an analogous procedure to that described in Example 15, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-chloro-2-nitrobenzamide was reacted
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with 1-methylpiperazine to give the title compound; NMR Spectrum: (DMSOd,) 2.21 (s, 3H),
2.24 (s, 3H), 2.41-2.47 (m, 4H), 2.63-2.69 (m, 2H), 3.46-3.53 (m, 8H), 3.69-3.72 (m, 4H), 7.0
(s, 1H) 7.04-7.12 (m, 2H), 7.19 (d, 1H), 7.25 (s, 1H), 7.57 (d, 1H), 7.88 (s, 1H), 8.04 (d, 1H),
8.26 (d, 1H), 9.83 (s, 1H), 10.33 (s, 1H); Mass Spectrum: M+H" 560.

Example 18
N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-2-amino-
5-(4-methylpiperazin-1-yl)benzamide

In an analogous procedure to that described in Examplé 16, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-(4-methylpiperazin-1-yl)-
2-nitrobenzamide was reduced catalytically to give the title compound; Mass Spectrum:
M+H" 530.

Example 19
N-{2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-[N-(3-
dimethylaminopropyl)-N-methylamino]-2-nitrobenzamide

In an analogous procedure to that described in Example 15, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]}-3-chloro-2-nitrobenzamide was reacted
with N-(3-dimethylaminopropyl)-N-methylamine to give the title cohpound; NMR Spectrum:
(DMSOQd;) 1.44-1.58 (m, 2H), 2.06 (s, 6H), 2.15 (t, 2H), 2.21 (s, 3H), 2.69 (s, 3H), 3.02 (¢,
2H), 3.48-3.53 (m, 4H) 3.69-3.73 (m, 4H), 7.1 (d, 1H), 7.19-7.25 (m, 2H), 7.44-7.62 (m, 3H),
7.74-7.64 (m, 1H), 7.94 (d, 1H), 8.26 (d, 1H), 10.13 (s, 1H), 10.32 (s, 1H); Mass Spectrum:
M+H" 576.

The N-[2-methy!-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]}-3-chloro-
2-nitrobenzamide used as a starting material was prepared as follows :-

In an analogous procedure to that described in the last paragraph of the portion of
Example 15 which is concerned with the preparation of starting materials, 3-chloro-
2-nitrobenzoyl chloride (obtained by the reaction of 3-chloro-2-nitrobenzoic acid and oxalyl
chloride) was reacted with N-(3-amino-4-methylphenyl)-2-morpholinopyridine-
4-carboxamide to give the required starting material; NMR Spectrum: (DMSOd,) 2.2 (s, .3H),
3.49-3.53 (m, 4H) 3.69-3.73 (m, 4H), 7.1 (d, 1H), 7.18-7.24 (m, 2H), 7.58 (d, 1H), 7.68-7.78
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(m, 2H), 7.58 (d, 1H), 7.68-7.78 (m, 2H), 7 84-8.0 (m, 2H), 8.25 (d, 1H); Mass Spectrum:
M-+H" 496 and 498. '

Example 20
N-[2-methy}-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-2-amino-
3-IN-(3-dimethylaminopropyl)-N-methylamino]benzamide '

In an analogous procedure to that described in Example 16, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]—3-[Iﬂ-'(3-dimethylaminopropyl)-'
N-methylammo]-Z-mtrobenzamxde was reduced catalytlcally to give the title compound; Mass
Spectrum: M+H" 546. '

Example 21
E-{S-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2,3-dihydrobenzofuran-5-carboxamide

2,3-Dihydrobenzofuran-2-carboxylic acid (0.109 g) was added to a stirred mixture of
N-(5-amino-2-methylphenyl)-3-(4-methylpiperazin- 1-ylmethyl)benzamide (0.15 g),
diisopropyethyllamine (0.232 ml), 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate(V) (0.253 g) and DMF (10 ml) and the mixture was stirred at ambient

- temperature for 66 hours. The mixture was partitioned between methylene chloride and

20

25

30

water. The organic phase was washed with a saturated aqueous solution of sodium
bicarbonate and evaporated. The residue was purified by column chromatography on an ion
exchange column (isolute SCX column from International Sorbent Technology Limited,
Hengoed, Mid-Glamorgan, UK) using a 99:1 mixture of methanol and a saturated aqueous
ammonium hydroxide solution as eluent. The product so obtained was dissolved in acetone
and precipitated by the addition of isohexane. There was thus obtained the title compound
(0.089 g); NMR Spectrum: (DMSOd;) 2.15 (s, 3H), 2.2 (s, 3H), 2.30-2.45 (m, 8H), 3.25 (t,
2H), 3.55 (s, 2H), 4.6 (t, 2H), 6.85-6.9 (m, 1H), 7.18-7.22 (m, 1H), 7.4-7.6 (m, 3H), 7.75-7.9
(m, SH), 9.85 (s, 1H), 10.0 (s, 1H); Mass Spectrum: M+H" 485.
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- Example 22 -
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Using an analogous procedure to that described in Example 21, the appropriate
heteroarylcarboxylic acid was reacted with the appropriate aniline to give the compounds

described in Table IV. _
Table IV -

| Me
=, O
CONH NHCO — Q2
No. R* Q Note
1 3-(4-rhethylpiperazin-l-ylmethyl) 2-methyl-2-3-dihydrobenzofuran-7-yl a
2 | 3-(4-methylpiperazin-1-ylmethyl) | 2,2-dimethylchroman-6-yl b
3 | 3-(4-methylpiperazin-1-ylmethyl) | 5-phenylpyrid-3-yl c
4 | 3-(4-methylpiperazin-1-ylmethyl) | 5-benzyloxypyrid-3-yl - d
5 | 3-(4-methylpiperazin-1-ylmethyl) | 2-chloro-6-phenylpyrid-4-yl e
6 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(1,2,4-triazol-1-yl)pyrid-4-yl f
7 | 3-(4-methylpiperazin-1-ylmethyl) | 2-chloro-6-morpholinopyrimidin-4-yl | g
8 | 4-diethylaminomethyl 2-chloro-6-morpholinopyrimidin-4-yl h
Notes

a) The starting material was 2-methyl-2-3-dihydrobenzofuran-7-carboxylic acid which is
described in J. Med. Chem., 1992, 35, 310-319. The product gave the following data : NMR
(DMSOd,) 1.5 (d, 3H), 2.15 (s, 3H), 2.2 (s, 3H), 2.3-2.45 (m, 8H), 2.8-2.95 (m, 1H), 3.35-3.5
(m, 1H), 3.55 (s, 2H), 4.1-4.2 (m, 1H), 6.95-7.0 (m, 1H), 7.2-7.25 (m, 1H), 7.38-7.55 (m, 4H),
7.6-7.65 (m, 1H), 7.75-7.8 (m, 1H), 7.85-7.9 (m, 2H), 9.7 (s, 1H), 9.9 (s, 1H); Mass

M+H 499. '

b) The starting material was 2,2—dimethylchroma;n-6-carboxylic acid which is described
in J. Med. Chem., 1997, 40, 2445-2451. The product gave the following data : NMR
(DMSOd;) 1.3 (s, 6H), 1.8 (t, 2H), 2.2 (s, 3H), 2.3 (S, 3H), 2.4-2.6 (m, 8H), 2.8 (t. 2H), 3.55
(s, 2H), 6.75-6.8 (m, 1H), 7.15-7.25 (m, 1H), 7.4-7.6 (m, 3H), 7.65-7.75 (m, 1H), 7.75-7.8 (m,
1H), 7.8-7.85 (m, 1H), 7.85-7.9 (m, 2H), 9.9 (s, lH), 10.0 (s, 1H); Mass M+H 527.
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c) The starting material was 5-phenylpyridine-3-carboxylic acid which is described in

* Tetrahedron Letters, 1998, 39, 4175-4178. The product gave the following data : NMR
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(DMSOd,) 2.15 (s, 3H), 2.2 (s, 3H), 2.25-2.45 (m, 8H), 3.5 (s, 2H), 7.25-7.3 (m, 1H), 7.4-7.65
(m, 6H), 7.8-7.9 (m, 5H), 8.55 (s, 1H), 9.05 (s, 2H), 9.95 (s, 1H), 10.5 (s, 1H); Mass M+H
520. : . -
d) The product gave the following data : NMR (DMSOd) 2.2 (s, 3H). 2.3 (s, 3H), 2.4-2.6
(m, 8H), 3.55 (S, 2H), 5.2-5.3 (m, 2H), 7.2-7.3 (m.1H), 7.3-7.6 (m, 8H), 7.8-7.85 (m, 1H),
7.85-7.9 (m, 2H), 7.9-7.95 (m, 1H), 8.5-8.55 (m, 1H), 8.7-8.75 (m, 1H), 9.9 (s, 1H), 10.37 (s,
1H); Mass M+H 550.

The 5-benzyloxypyndme-3-carboxyhc acidused as a startmg material was obtained as

“follows :-

Benzy! alcohol (18.4 g) was added over 20 minutes to a stirred mixture of sodium
hydnde (60% dxspersmn in mineral oil, 6.8 g) and DMF (200 ml). The resultant mixture was
warmed to 60°C for 1 hour. A solution of 3,5-dibromopyridine (40 g) in DMF (50 ml) was

‘added and the mixture was heated to 80°C for 2 hours. The mixture was cooled to ambient

temperature and evaporated. The residual oil was partitioned between ethyl acetate and water.
The organic phase was washed with a saturated aqueous sodium chloride solution, dried over
sodium sulphate and evaporated. The material so obtained was triturated under hexane. The
solid so obtained was washed with diethyl ether giving 5-benzyloxy-3-bromopyridine (18 g);
NMR (CDCly) 5.1 (s, 2H), 7.3-7.5 (m, 6H), 8.3-8.4 (m, 2H).

A solution of a portion (0.95 g) of the material so obtained in diethyl ether (10 ml) was
added slowly to a mixture of tert-buty! lithium and diethy! ether (30 ml) which had been
cooled to -95°C. An excess of DMF was added and the mixture was stirred and allowed to
warm to ambient .temperature. The reaction mixture was pat'titioned ‘between ethyl acetate and
water. The organic phase was washed with brine, dried over sodium sulphate and evaporated.
The residue was purified by column chromatography on silica using a 4:1 mixture of hexane
and ethyl acetate as eluent. There was thus obtained to give 5-_ben2yioxy-3-fonnylpyridinc
(0.5 g); NMR (DMSOdy) 5.3 (s, 2H), 7.3-7.55 (m, SH), 7.8-7.85 (rh, 1H), 8.6-8.65 (m, 1H),
8.7 (d, 1H), 101(s 1H). '

A mixture of a portion (0.43 g) of the matenal so obtained, 3—chloroperbenzoxc acld
(0.7 ) and methylene chloride (15 ml) was stirred at ambient temperature for 1 hour. The
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precipitate was isolated and washed with methylene chloride. There was thus obtained
5-benzyloxypyridine-3-carboxylic acid (0.23 g); NMR (DMSOd,) 5.25(s, 2H), 7.35-7.5 (m,
5H), 7.8-7.85 (m, 1H), 8.57 (d, 1H), 8.67 (d, 1H). _

e) The product gave the following data : NMR (DMSOdy) 2.2-2.3 (m, 6H), 3.1-3.5 (m,
8H), 3.55 (s, 2H), 7.25-7.3 (m, 1H), 7.4-7.65 (m, 6H), 7.8-7.95 (m, 4H), 8.1-8.2 (m, 2H), 84
(s, 1H), 9.95(s, 1H), 10.6 (s, 1H); Mass M+H 554.

The 2-chloro-6-phenylpyridine-4-carboxylic acid used as a starting material was
obtained as follows :-

Phosphorus oxychloride (28 ml) was added carefully to a stirred sample of
2-hydroxy-6-phenylpyridine-4-carboxylic acid (26 g) and the mixture was heated to 110°C.
Phosphorus pentachloride (63 g ) was added to the hot mixture and the resultant mixture was
heated to 140°C for 1 hour. The excess of phosphorus oxychloride was evaporated under
reduced pressure and water was added to the residue which was cooled in an ice-bath. The
resultant solid was triturated under industrial methylated spirits. The filtrate was evaporated
and the resultant residue was triturated under ethyl acetate. The filtrate so obtained was
eﬁmmted and the residual solid was washed with cérbon tetrachloride and dried to give
2-chloro-6-phenylpyridine-4-carboxylic acid (11 g), m.p. 188°C; NMR (DMSOd;) 7.4-7.6 (m,
3H), 7.8 (s, 1H), 8.0-8.15 (m, 2H), 8.25 (s, 1H). .

f) The product gave the following data : NMR (DMSOQd;) 2.2-2.25 (m, 6H), 2.35-2.5 (m,
8H), 3.55 (s, 2H), 7.25-7.3 (m, 1H), 7.4-7.55 (m, 2H), 7.55-7.6 (m, 1H), 7.8-7.9 (m, 3H), 7.9-
8.0 (m, 1H), 8.3-8.4 (m, 2H), 8.7-8.75 (m, lI—I); 9.54 (s, 1H), 9.9 (s, 1H), 10.71 (s, 1H); Mass
M+H 511. ‘

The 2-(1,2,4-triazol-1-yl)pyridine-4-carboxylic acid used as a starting material was
obtained as follows :-

Phosphorus oxychloride (73 ml) was added carefully to a stirred sample of
4-carboxypyridine-N-oxide (21 g) which had been copled to 0°C. Phosphorus pentachloride
(62 g ) was added and the resultant mixture was stirred and heated to reflux for 4 hours. The
mixture was cooled to ambient temperature and poured onto ice. The resultant precipitate was
isolated and dissolved in 2N aqueous sodium hydroxide solution. The solution was filtered
and the filtrate was acidified by the addition of 2N aqueous hydrochloric acid. The precipitate
was isolated, washed with water and dried to give 2-chloropyridine-4-carboxylic acid (19.7 g),
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m.p. 236-2380°C.

‘A mixture of a portion (5 g) of the material so obtained and 1,2,4-triazole (4.38 g) was
sealed in a glass Carius tube and heated to 190°C for 24 hours. - The resultant material was
triturated under methanol to give a solid which was isolated.” There was thus obtained
2-(1,2,4-triazol-1-yl)pyridine-4-carboxylic acid (4.2 g); NMR (DMSOd;) 7.85 (m, 1H), 8:2 (s,
1H), 8.35 (s, 1H), 8.7 (d, 1H), 9.4 (s, 1H). B '

g The product gave the following data : NMR (DMSOd,) 2:15 (s, 3H), 2.21 (s, 3H),
2.33-2.39 (m, 8H), 3.53 (s, 2H), 3.69 (br s, 8H), 7.25 (d, 1H), 7.35 (s, 1H), 7.43-7.52 (m, 2H),
7.63 (d, 1H), 7.86-7.92 (m, 3H), 9.89 (s, 1H), 10.30 (s, 1H); Mass M+H 564 and 566.

The 2-chloro-6-rhorpholinbpyximidine-4-carboxylic acid used as a starting material
was obtained as follows :- '

A mixture of methyl 2-chloro-6-morpholinopyrimidine-4-carboxylate (Chemical
Abstracts, volume 106, abstract 176313, 0.21 g), lithium hydroxide (1M, 1.01 ml), methanol
(10 ml) and water (2 ml) was stirred at ambient temperature for 16 hours. The mixture was
evaporated and the residue was dissolved in water (2.0 ml). A hydrogen chloride solution
(1M in diethy! ether) was added and the resultant solid was isolated. There was thus obtained
2-chloro 6-morpholinopyrimidine-4-carboxylic acid ( 0.132 g); NMR (DMSOd,) 3.66 (br s,
8H), 7.28 (s, 1H); Mass M+H" 244 and 246. '

h) The product gave the following data : NMR (DMSOd;) 0.98 (t, 6H), 2.2 (s, 3H), 2.43-

2.49 (m, 4H), 3.59 (s, 2H), 3.68 (br's, 8H), 7.23 (d, 1H), 7.44 (d, 2H), 7.63 (d, 1H), 7.75-7.78

(m, 1H), 7.92 (d, 3H), 8.08 (d, 2H), 9.82 (s, 1H), 10.39 (s, 1H); Mass M+H 451 and 453.

Example 23 _ '
N-{3-[3-(4-methylpiperazin-1-yimethyl)benzamido]-4-methylphenyl}-
6-morpholinopyridine-2-carboxamide

A mixture of N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methyiphenyl}-
6-chloropyridine-2-carboxamide (0.2 g) and morpholine (3 ml) was stirred and heated to
110°C for 16 hours. The resultant solution was cooled to ambient temperature and poured
into water and extracted with methylene chloride. The organic phase was evaporated and the
residue was purified by reversed-phase column chromatography on a C18 isolute column

eluting initially with water and then with a 5:1 mixture of water and methanol. There was
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thus obtained the title compound (0.169 g); NMR Spectrum: (DMSOd;) 2.15 (s, 3H), 2.19 (s,
3H), 2.25-2.39 (m, 8H), 3.52 (s, 2H), 3.57-3 .6 (m, 4H), 3.71-3.75 (m, 4H), 7.05 (d, 1H), 7.22
(d, 1H), 7.4-7.49 (m, 3H), 7.64 (d, 1H), 7.76 (t, 1H), 7.82-7.88 (m, 3H), 9.92 (s, lH) 10.08 (s,
1H); Mass Spectrum: M+H"529.

The N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}- -
6-chloropyridine-2-carboxamide used as a starting material was prepared as follows :-

A mixture of 6-chloropyridine-2-carbony! chloride [obtained by the reaction in -
methylene chloride of 6-chloropyridine-2-carboxylic acid (0.5 g) and oxalyl chloride],
N-(S-amino-2-methylphenyl)—3-(4¥methylpiperazin-l-ylmethyl)benzmnide (0.85 g),
triethylamine (0.97 ml) and methylene chloride (20 ml) was stirred at ambient temperature for
16 hours. The mixture was washed with a saturated aqueous solution of sodium bicarbonate.
The organic phasé was evaporated and the residue was triturated under a mixture of ethyl
acetate and isohexane. The resultant solid was isolated and dried under vacuum at 40°C.
There was thus obtained the required starting material (0.508 g); NMR Spectrum: (DMSOd,)
2.15 (s, 3H), 2.2 (s, 3H), 2.24-2.42 (m, 8H), 3.52 (s, 2H), 7.24 (4, 1H), 7.42-7.52 (m, 2H),
7.62 (m, 1H), 7.76-7.8 (m, 1H), 7.82-7.88 (m, 2H), 7.93 (s, IH), 8.07-8.1 (m, 2H), 9.9 (s, 1H),
10.34 (s, 1H); Mass Spectrum: M+H" 478 and 480. '

Example 24
Using an analogous procedure to that described in Example 23, the appropriate

chloroheteroaryl compound was reacted with the appropriate amine to give the compounds
described in Table V. o
Table V

. Me -
€0
o CONH NHCO — Q2
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No. R | - Q Note
1 | 4-diethylaminomethyl 6-morpholinopyrid-2-yl
"2 | 4-diethylaminomethyl 2-piperidinopyrid-d-yl - b
BE 4-diethylaminomethyl 2-(3-h}3droxypyrrolidinsl-yl)pyrid-4-' c
. a S , -
4 | 4-dicthylaminomethyl 3-(3-hydroxymethylpiperidin- d
| | 1-yDpyrid-4-y1
5 | 4-diethylaminomethyl 2-(4-hydroxymethylpiperidin- e
o 1-yhpyrid-4-yl
6 | 4-diethylaminomethyl 2-.(3'-methylpiperidin-1-yl)pyrid-44yl ' f
7 | 4-diethylaminomethyl 2-(2,6-dimethylpiperidin-1-yD)pyrid- | g
| _ 4le' :
8 [ 4-diethylaminomethyl 3-chloro-6-morpholinopyrid-4-yl h
9| 4-diethylaminomethyl 3-chloro-6-pyrrolidin-1ylpyrid 4yl | 1
10 | 4-diethylaminomethyl 3-chloro-6-piperidinopyrid-4-yl i
11 | 3-(4-methylpiperazin-1-ylmethyl) 2—chloro-6-morpholinopyrid-4-yl k
12 3-(4-methylpiperazin-1-ylmeth'yl). 2-ch16m—6-‘pyrrdlidin-ilepyrid-4—yl |
13 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(3-hydroxymethylpiperidin- m
o 1-yDpyrid-4-yl | |
14 | 3-(4-methylpiperazn-1-yimethyl) | 2-(4-hydroxymetbylpiperidin- n
- | 1-yDpyridd-y1 |
15 | 3-(4-methylpiperazin-1-ylmethyl) 2-(3-methylpiperidin—1-yl)pyrid-4-yl o
16 | 3-(4-methylpiperazin-1-ylmethyl) | 2-(3-pyrrolin-1-yl)pyrid-4-yi p
17 | 3-(4-methylpiperazin-1-ylmethyl) 2-cycloi:’uty1aminopyrid—4-y1 q.
18 | 3-(4-methylpiperazin-1-ylmethyl) | 2-homopiperidin-1-ylpyrid-4-yl r
19 | 4-diethylaminomethyl 6-m01ph(;linopyrimidin-4-yl s
Notes
a) The product gave the following data : NMR (DMSOd;) 0.98 (t, 6H), 2.19 (s, 3H),:

2.42-2.49 (m, 4H), 3.28 (s, 2H), 3.57-3.6 (m, 4H), 3.71-3.75 (m, 4H), 7.05 (d, 1H), 7.14 (d,
5 1H), 7.4-7.46 (m, 3H), 7.64 (d, 1H), 7.7 (t, 1H), 7.83 (s, 15), 7.92 (d, 2H), 9.86 (s, 1H),
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10.08 (s, 1H); Mass M+H 502.

The N-{3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-6-chloropyridine-
2-carboxamide used as a starting material was prepared by the reaction of N-(5-amino-
2-methylphenyl)-4-diethylaminomethylbenzamide and 6-chloropyridine-2-carbonyl chloride
using an analogous procedure to that described in the portion of Example 23 whichis ~
concerned with the preparation of starting materials. The required starting material gave the
following data : NMR (DMSOd,) 0.98 (t, 6H), 2.2 (s, 3H), 2.42-2.49 (m, 4H), 3.59 (s, 2H),
7.23 (d, 1H), 7.44 (d, 2H), 7.63 (d, 1H), 7.75-7.78 (m, 1H), 7.92 (d, 3H), 8.08 (d, 2H), 9.82 (s,
1H), 10.39 (s, 1H); Mass M+H 451 and 453. .

b) The product gave the following data : NMR (DMSOd,) 1.05 (t, 6H), 1.6-1.7 (m, 6H),
2.3 (s, 3H), 2.5-2.6 (m, 4H), 3.55-3.65 (m, 6H), 6.8-6.85 (m, 1H), 7.1 (s, 1H), 7.18-7.22 (m,
1H), 7.42-7.5 (m, 2H), 7.7-7.78 (m, 2H), 7.78-7.85 (m, 2H), 8.0-8.05 (m, 1H), 8.1-8.15 (m,
1H), 8.2-8.25 (m, 1H); Mass M+H 500.

c) The product gave the following data : Mass M+H 502.

d) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The
product gave the following data : Mass M+H 530.

)] DMF (1 ml) was added as a solvent and a large excess of the amine was used. The

product gave the following data : Mass M+H 530.

£ DMF (1 ml) was added as a solvent and a large excess of the amine was used. The

product gave the following data : Mass M+H 514.
g2 DMF (1 ml) was added as a solvent and a large excess of the amine was used. The
product gave the following data : Mass M+H 528. _
h) One equivalent of triethylamine and 2 equivalents of morpholine were added and
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and
methanol as eluent. The resultant product gave the following data : NMR (DMSOd) 0.95-1.0
(m, 6H), 2.2 (s, 3H), 2.4-2.55 (m, 4H), 3.5-3.6 (m, 6H), 3.65-3.75 (m, 4H), 7.05-7.1 (m, 1H),
7.15-7.3 (m, 2H), 7.4-7.6 (m, 3Pﬁ, 7.75-7.8 (m, 1H), 7.9-7.95 (m, 2H), 9.8 (s, 1H), 10.33 (s,
1H); Mass M+H 536. | .
The N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2,6-dichloropyridine-
4-carboxamide used as a starting material was prepared as follows :-
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2,6-Dichloropyridine-4-carbonyl chloride (1.5 g) and triethylamine (2.3 ml) were
added in turn to a stirred mixture of N-(5-amino-2-methylphenyl)-4-diethylaminomethyl-
benzamide (1.71 g) and methylene chloride (47 ml). The resultant mixture was stirred at
ambient temperature for 16 hours. The mixture was evaporated and the residue was
partitioned between methylene chloride and a saturated aqueous solution of sodium -
bicarbonate. A solid was formed which was insoluble in ¢ither phase. The solid was isolated,
washed with water and dried. There was thus obtained the r_equired starting material (2.66 g) :
NMR (DMSOd,) 1.0 (t, 6H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 3.6 (s, 2H), 7.25 (d, 1H), 7.45 (d,
2H), 7.55 (d, 1H), 7.8 (s, 1H), 7.9 (d, 2H), 8.0.(s, 2H), 9.8 (s, IH); Mass M+H 485.
i)  One equivalent of tricthylamine and 2 equivalents of pyrrolidine were added and
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified

- by column chromatography on silica using increasingly polar mixtures of ethyl acetate and

methanol as eluent. The resultant product gave the following data : NMR (DMSOd,) 0.95-1.0
(m, 6H), 1.9-2.0 (m, 4H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 3.4-3.5 (m, 4H), 3.6 (s, 2H), 6.8 (s,
1H), 7.0 (s, 1H), 7.2-7.25 (m, 1H), 7.4-7.45 (m, 2H), 7.5-7.6 (m, 1H), 7.75-7.8 (m, 1H), 7.9-
7.95 (m, 2H), 9.8 (s, 1H), 10.3 (s, 1H); Mass M+H 520. B
b)) One equivalent of triethylamine and 2 equivalents of piperidine were added and
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and
methanol as eluent. The resuitant product gave the following data : NMR (DMSOd,) 1.0 (t,
6H), 1.5-1.7 (m, 6H), 2.2 (s, 3H), 2.4-2.55 (m, 4H), 3.5-3.65 (m, 6H), 7.0 (s, 1H), 7.15 (s,
1H), 7.2-7.25 (m, 1H), 7.4-7.6 (m, 3H), 7.8 (s, 1H), 7.9-8.0 (m, 2H), 9.8 (s, 1H), 10.3 (s, 1H);
Mass M+H 534. ' ' -
k) One equivalent of triethylamine and 2 equivalents of morpholine were added and
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and
methanol as eluent. The resultant product gave the following data : NMR (DMSOd,) 2.15 (s,
3H), 2.2 (s, 3H), 2.3-2.5 (m, 8H), 3.5-3.6 (m, 6H), 3.65-3.75 (m, 4H), 7.05-7.1 (m, 1H), 7.15-
7.3 (m, 2H), 7.4-7.6 (m, 3H), 7.75-7.9 (m, 3H), 9.9 (s, 1H), 10.33 (s, 1H); Mass M+H 563.
The N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}-4-methylphenyl}-

2,6-dichloropyridine-4-carboxamide used as a starting material was prepared by the reaction
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of N~(5-amino-2-methylpheny!)-3-(4-methylpiperazin-1-ylmethyl)benzamide and
2,6-dichloropyridine-4-carbony! chloride using an analogous procedure to that described in
the portion of Example 23 which is concerned with the preparation of starting materials. The
required starting material gave the following data : NMR (DMS0dy) 2.2 (s, 6H), 2.4 (br s,
8H), 3.55 (s, 2H), 7.25 (d, 1H), 7.4-7.6 (m, 3H), 7.8-7.9 (m, 3H), 8.0 (s, 2H), 9.9 (s, 1H), 10.6
(s. 1H); Mass M+H 512. .

D One equivalent of triethylamine and 2 equivalents of pyrrolidine were added and
N-methylpyrrolidin-2-one (1 ml) was added as a solvent. The reaction product was purified
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and
methanol as eluent. The resultant product gave the following data : NMR (DMSOd;) 1.9-2.0
(m, 4H), 2.15 (s, 3H), 2.2 (s, 3H), 2.3-2.5 (m, 8H), 3.4-3.5 (m, 4H), 3.5-3.55 (m, 2H), 6.85 (s,
1H), 7.0 (s, 1H), 7.2-7.3 (m, 1H), 7.4-7.6 (m, 3H), 7.75-7.9 (m, 3H), 9.9 (s, 1H), 10.3 (s, 1H);
Mass M+H 547.

m)  DMF (1 ml) was added as a solvent and a large excess of the amine was used. The
product gave the following data : Mass M+H 557. |

n) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The
product gave the following data : Mass M+H 557.

0) DMF (1 ml) was added as a solvent and a large excess of the amine was used. The
product gave the following data : Mass M+H 541.

P DMF (1 ml) was added as a solvent and a large excess of the amine was used. The
product gave the following data : Mass M+H 511.

9 DMF (1 ml) was added as a solvent and a large excess of the amine was used. The
product gave the following data : Mass M+H 499. -

) The product gave the following data : NMR (DMSOd;) 1.45-1.55 (m, 4H), 1.7-1.8 (m,
4H), 2.15-2.2 (m, 6H), 2.3-2.5 (m, 8H), 3.55 (s, 2H), 3.6-3.7 (m, 4H), 6.9-6.95 (m, 1H), 6.95-
7.0 (m, 1H), 7.2-7.25 (m, 1H), 7.4-7.6 (m, 3H), 7.75-7.8 (m, 1H), 7.85-7.9 (m, 2H), 8.15-8.2
(m, 1H), 9.9 (s, 1H), 10.22 (s, 1H); Mass M+H 541.

s) The product gave the following data : NMR (DMSOd,) 0.95 (t, 6H), 2.2 (s, 3H), 2.35-
2.5 (m, 4H), 3.55-3.6 (m, 2H), 3.65-3.7 (m, 8H), 7.2-7.25 (m, 1H), 7.35-7.4 (m, 1H), 7.4-7.45
(m, 2H), 7.6-7.65 (m, 1H), 7.85-7.95 (m, 3H), 8.65 (s, 1H), 9.85 (s, 1H), 10.49 (s, 1H); Mass
M+H 503.
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The N-{3-(4-diethylaminomethylbenzamido)-4-methylphenyl}-6-chloropyrimidine-

4-carboxamide used as a starting material was prepared by the reaction of N-(5-amino-
2-methylphenyl)-4-diethylaminomethylbenzamide and 6-chloropyrimidine-4-carbonyl

" chloride using an analogous 'pro'cedure to that described in the portion of Example 23 which is

10

15

20

25

30

concerned with the preparation of starting materials. The reaction product was purified by
column chromatography on silica using increasingly polar mixtures of ethyl acetate and
methanol as eluent. The resultant required starting material gave the following data : NMR
(DMSOd,) 1.0 (t, 6H), 2.2 (s, 3H), 2.4-2.5 (m, 4H), 3.6 (s, 2H), 7.2-7.25 (d, 1H), 7.4-7.45 (d,
2H), 7.6-7.65 (m, 1H), 7.9-8.0 (m, 3H), 8.2 (s, 1H), 9.25 (s, 1H), 9.85 (s, 1H); Mass M+H
452. | | | S B

The 6—chloropyr1m1d1ne-4~carbonyl chloride used as a starting material was prepared
as follows :- '

Phosphorus oxychloride (10 ml) was added carefully to a stirred sample of -
6-hydroxypyrimidine-4-carboxylic acid (1 g) and the mixture was heated to reflux for
16 hours. Phosphorus pentachloride (5.8 g ) was added and the resultant mixture was heated to
reflux for a further 16 hours. The excess of phosphorus oxychloride was evaporated under
reduced pressure and the residue was distilled. A solid formed in the cooling condenser.
There was thus obtained 6-chloropyrimidine-4-carboxylic acid (0.5 g); NMR (DMSQd;) 8.07
(s, 1H), 9.2 (s, 1H), 14.0-14.3 (br s, 1H). - )

‘Oxaly] chloride (0.36 ml) was added to a stirred mixture of 6-chloropyrimidine-
4-carboxylic acid (0.5 g), DMF ( 1 drop) and methylene chloride (13 ml) which had been
cooled to 0°C. The resultant mixture was stirred at ambient temperature for 4.5 hours and

evaporated to give the required starting material which was used without further purification.

Example 2§
N-[4-methyl-3-(3-morphohno-5-tnﬂuoromethylbenzamldo)phenyl]-

2-morpholinopyridine-4-carboxamide

3-Morpholino-5-trifluoromethylbenzoyl chloride (0.226 g; obtained by the reaction of
3-morpholino-5-triflucromethylbenzoic acid and oxalyl chloride using a conventional
procedure) was added to a stirred mixture of N-(3-amino-4-methylphenyl)-2-
morpholinopyridine-4-carboxamide (0.207 g), triethylamine (0.21 ml) and methylene chloride
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(20 ml) and the reaction mixture was stirred at ambient temperaturefor 16 hours. The organic

phase was washed with water and with a saturated aqueous sodium bicarbonate solution, dried

over sodium sulphate and evaporated. The residue was purified by column chromatography
on silica using a 49:1 mixture of methylene chloride-and methanol as eluent. There was thus
obtained the title compound as a solid (0.183 g); NMR Spectrum: (DMSOd) 2.18 (s, 3H);

©3.25(t, 4H), 3.5 (t, 4H), 3.7 (t, 4H), 3.78 (¢, 4H), 7.09 (d, 1H), 7.21 (s, 2H), 7.25 (d, 1H), 7.37

(s, 1H), 7.56 (m, 1H), 7.64 (s, 1H), 7.76 (m, 2H), 8.13 (d, 1H), 10.09 (s, 1H), 10.29 (s, 1H);
Mass Spectrum: M+H" 570.

The 3-morpholino-5-triflucromethylbenzoic acid used as a starting material was
prepared as follows :- : :

Ethyl 3-morpholino-5-trifluoromethylbenzoate was prepared from ethyl 3-fluoro-
5-trifluoromethylbenzoate by the method described by Brown et al., Tetrahedron Leit., 1999,

40, 1219. The material so obtained compound gave the following data :- NMR Spectrum:
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(CDCl;) 1.36 (t, 3H), 3.19 (1, 4H), 3.81 (t, 4H), 4.34 (m, 2H), 7.22 (4, 1H), 7.72 (d, 1H), 7.76
(s, 1H).

A mixture of ethyl 3-morpholino-5-trifluoromethylbenzoate (0.67 g), 1N aqueous
sodium hydroxide solution (3.3 ml) and ethanol (6 ml) was stirred and heated to reflux for
15 minutes and then left to stand for 16 hours. The ethanol was evaporated and the residue
was dissolved in water (6 ml). Hydrochloric acid (1 M, 3.3 ml) was added and the resultant
solid was isolated, washed with water and dried. There was thus obtained 3-morpholino-
S-trifluoromethylbenzoic acid as a solid (0.464 g); NMR Spectrum: (DMSOd,) 3.25 (t, 4H),
3.73 (t, 4H), 7.4 (s, 1H), 7.53 (s, 1H), 7.65 (s, 1H), 13.3 (s, 1H). '

Example 26
E—[Lmethyl—3-(3-piperidin-4-yloxybenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide ; '
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.23 g) was added to
a stirred mixture of 3-(1-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid (0.32 g),
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide (0.312 g),
1-hydroxybenzotriazole (0.202 g) and DMF (5 ml) which had been cooled to 0°C. The N

reaction mixture was allowed to come to ambient temperature and was stirred for 16 hours.
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The reaction mixture was partitioned between ethyl acetate and water. The organic phase was
washed with water and with a saturated aqueous sodium bicarbonate solution, dried over
magnesium sulphate and evaporated. There was thus obtained N-{3-[3-(1-tert-
butoxycarbonylpiperidin-4-yloxy)benzamido]-4-methylphenyl }-2-morpholinopyridine-
4-carboxamide (0.46 g); NMR Spectrum: (DMSOd;) 1.4 (s, 9H), 1.52 (m, 2H), 1.97 (m, 2H),
2.19 (s, 3H), 3.2 (m, 2H), 3.5 (t, 4H), 3.63 (m, 2H), 3.70 (t, 4H), 4.62 (m, 1H), 7.1 (d, 1H),
7.18(m, 1H), 7.22 (d, 2H), 7.41 (t, 1H), 7.57 (m, 3H), 7.78 (d, IH), 8.79 (d, 1H), 9.85 (s, 1H),
10.29 (s, 1H); Mass Spectrum: M+H" 616. '

Trifluoroacetic acid (1 ml) was added to a stirred solution of a portion (0.308 g) of the
material so obtained in methylene chloride (1 ml) which had been cooled to 0°C. The
reaction mixture was stirred at ambient temperature for 18 hours. The mixture was
evaporated and the residue was triturated under diethyl ether. The solid so obtained was
dissolved in water (5 ml) and basified by the addition of potassium carbonate. The resultant
precipitate was collected, washed with water and dried under vacuum to give the title
compound (0.215 g); NMR Spectrum: (DMSOd;) 1.38 (m, 2H), 1.83 (m, 2H), 2.12 (s, 3H),
2.45 (m, 2H), 2.84 (m, 2H), 3.42 (t, 4H), 3.62 (t, 4H), 4.41 (m, 1H), 7.01 (d, 1H), 7.08 (d,
1H), 7.17 (m, 2H), 7.33 (t, 1H), 7.41 (m, 2H), 7.47 (m 1H), 7.7 (d, 1H), 8.18 (d, 1H), 9.78 (s,
1H), 10.22 (s, 1H); Mass Spectrum: M+H"* 516.

The 3-(l-tert-butoxycarbonylp1pendm-4-yloxy)benzmc acid used as a starting matenal

-was obtained as follows :-

H-t_e_:__rt-Butoxycarbonyl4~hydeXypipeﬁdine was obtained from a commercial source,
for example from Neosystem, F67100, Strasbourg, France, or was prepared by the following
procedure. A solution of di-tert-butyl dicarbonate (53.9 g) in methylene chloride (100 ml)
was added dropwise to a stirred mixture of 4-hydroxypiperidine (25 g), triethylamine (50 ml)
and methylene chloride (250 ml) which had been cooled to 0°C. The resultant mixture was
allowed to warm to ambient temperature and was stirred for 18 hours. The mixture was
evaporated and the residue was purified by chromatography on silica a 2:1 mixture of
isohexane and ethyl acetate as eluent. The oil so obtained was dried under vacuum at 60°C to
give N-tert-butoxycarbonyl-4-hydroxypiperidine as a white solid (49.1 g); NMR Spectrum:
(DMSOd,) 1.39 (s, 9H), 1.55 (m, 2H), 1.78 (m, 2H), 2.95 (m, 2H), 3.76 (m, 2H). |

Diethyl azodicarboxylate (1.95 ml) was added dropwise over 5 minutes to a stirred
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mixture of N-tert-butoxycarbonyl-4-hydroxypiperidine (2 g), ethyl 3-hydroxybenzoate
(1.66 g), triphenylphosphine (3.2 g) and THF (40 ml) which had been cooled to 0°C. The
mixture was stirred at ambient temperature for 40 hours. The solvent was evaporated and the
residue was triturated under a 9:1 mixture (40 ml) of isochexane and ethyl acetate. The
mixture was filtered and the filtrate was evaporated. The residue was purified by column ~
chromatography on silica using a 9:1 mixture (40 ml) of isohexane and ethyl acetate as eluent.
There was thus obtained ethyl 3-(1-tert-butoxycarbonylpiperidin-4-yloxy)benzoate as an oil
(1.82 g); NMR Spectrum: (CDCL,) 1.41 (t, 3H), 1.46 (s, 9H), 1.93 (m, 2H), 3.38 (m, 2H), 3.7
(m, 2H), 4.36 (g, 2H), 4.52 (m, 1H), 7.1 (m, 1H), 7.35 (t, 3H), 7.58 (s, 1H), 7.62 (d, 1H).
Sodium hydroxide solution (10M; 1.0 ml) was added to a solution in ethanol (10 ml)
of the ester so obtained and the mixture was stirred at ambient temperature for 18 hours. The
mixture was evaporated and the residue was dissolved in water (5 ml). A 1M aqueous
hydrochloric acid solution (10 ml) and glacial acetic acid (1 mlI) were added in turn and the
mixture was extracted with methylene chloride. The organic phase was dried over
magnesium sulphate and evaporated to give the required starting material as a colourless solid
(1.32 g), m.p. 148-150°C; Mass Spectrum: M+H" 322.

Example 27
N-{3-[3-(1-tert-butoxycarbonylpyrrolidin-3-yloxy)benzamido}-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide and
N-[4-methyl-3-(3-pyrrolidin-3-yloxybenzamido)phenyl)-2-morpholinopyridine-
4-carboxamide

Using an analogous procedure to that described in the first paragraph of Example 26,
3<(1-tert-butoxycarbonylpyrrolidin-3-yloxy)benzoic acid was reacted with
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide to give
N-{3-[3-(1-tert-butoxycarbonylpyrrolidin-3-yloxy)benzamido]-4-methyiphenyl}-
2-morpholinopyridine-4-carboxamide; NMR Spectrum: (DMSOd,) 1.42 (s, 9H), 2.15 (s, 2H),
2.22 (s, 3H), 3.44 (m, 3H), 3.55 (t, 4H), 3.6 (m, 1H), 3.77 (t, 4H), 5.18 (m, 1H), 7.13 (d, 1H),
7.21 (m, 1H), 7.37 (m, 2H), 7.5 (t, 1H), 7.56 (s, 1H), 7.61 (d, 2H), 7.81 (d, 1H), 8.3 (d, 1H),
9.9 (s, IH), 10.31 (s, 1H); Mass Spectrum: M+H" 602.
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‘The product so obtained was treated with trifluoroacetic acid using an analogous
procedure to that described in the second paragraph of Example 26. There was thus obtained
the second title compound; NMR _Spectrum: (DMSOd,) 1.75 (m, 1H), 1.97 (m, 1H), 2.19 (s,
3H), 2.8 (m, 3H), 3.05 (m, 1H), 3.15 (s, IH), 3.47 (t, 4H), 3.7 (t, 4H), 4.92 (m, 1H), 7.08 (d,
2H), 7.19 (d, 1H), 7.21 (s, 1H), 7.37 (t, 1H), 7.42 (s, 1H), 7.56 (m, 2H), 7.71 (s, 1H), 8.251d,
1H), 9.91 (s, 1H), 10.4 (s. 1H); Mass Spectrum: M+H" 502. :

The 3-(1-tert-butoxycarbonylpyrrolidin-3-yloxy)benzoic acid used as a starting
material was obtained as follows :- _

Using an analogous 'procedure to that described in the second paragraph of the portion
of Example 26 which is concerned with the preparation of starting materials,
N-tert-butoxycarbonyl-3-hydroxypyrrolidine (J. Amer. Chem. Soc.. 1982, 104, 5852-5853)
was reacted with ethyl 3-hydroxybenzoate. The product so obtained was hydrolysed with
sodium hydroxide using an analogous procedure to that described in the third paragraph of the
portion of Example 26 which is concerned with the preparation of starting materials. There
was thus obtained the required starting material; NMR Sp_ectruin: (DMSO0d;) 1.38 (s, 9H),
2.06 (m, 2H), 3.1 (m, 3H), 3.55 (m, 1H), 5.03 (br s, 1H), 7.18 (m, 1H), 7.38 (m,2H), 7.52 (d,
1H); Mass Spectrum: M+H" 308. '

Example 28
N-[4-methy]-3-(4-methoxy-3-piperidin-4-yloxybenzamido)phenyl)-
2-morpholinopyridine-4-carboxamide . ‘

Using an analogous procedure to that described in the first paragraph of Example 26,
3-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-methoxybenzoic acid was reacted with
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide to give
N-{3-[3-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-methoxybenzamido]-4-methylphenyl } -
2-morpholinopyridine-4-carboxamide; NMR Spectrum: (DMSOd,) 1.38 (s, 9H), 1.72 (m,
2H), 1.85 (m, 2H), 2.21 (s, 3H), 3.15 (m, 2H), 3.5 (t, 4H), 3.76 (m, 6H), 3.83 (s, 3H), 4.41 (m,

-1H), 6.84 (d, 1H), 6.87 (d, 1H), 7.01 (s, 1H), 7.16 (d, 1H), 7.37 (m, 1H), 7.44 (d, 1H), 7.57

(m, 2H), 8.03 (d, 1H), 8.21 (d, 1H), 9.8 (s, 1H), 10.22 (s, 1H); Mass Spectrum: M+H" 646.
The product so obtained was treated with trifluoroacetic acid using an analogous
procedure to that described in the second paragraph of Example 26. There was thus obtained
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 the title compound; NMR Spectrum: (DMSOdy) 1.44 (m, 2H), 1.86 (m, 2H), 2.19 (s, 3H),

2.45 (m, 2H), 2.97 (m, 2H), 3.42 (t, 4H), 3.7 (t, 4H), 3.82 (s, 3H), 4.38 (m, 1H), 7.05 (d, 1H),
7.07 (d, 1H), 7.21 (m, 2H), 7.57 (m, 3H), 7.78 (d, 1H), 8.13 (d, 1H), 9.75 (s, 1H), 10.3 (s, 1H);
Mass Spectrum: M-+H" 546.

The 3-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-methoxybenzoic acid used asa =
starting material was obtained by the reaction of N-tert-butoxycarbonyl-4-hydroxypiperidine
and ethyl 3-hydroxy-4-methoxybenzoate (J. Amer. Chem. Soc., 1953, 75, 2630-2631) using

. an analogous procedure to that described in the portion of Example 26 which is concerned
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with the preparation of starting materials. There was thus obtained the required starting
material as a solid; NMR Spectrum: (DMSOd,) 1.2 (s, 9H), 1.5 (m, 2H), 1.85 (m, 2H), 3.18
(m, 2H), 3.64 (m, 2H), 3.81 (s, 3H), 4.48 (m, 1H), 7.05 (d, 1H), 7.48 (m, 1H), 7.58 (m, 1H);
Mass Spectrum: M-H350. '

Example 29
N-{3-[4-(1-tert-butoxycarbonylpiperidin-4-yloxy)benzamido]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide and
N-[4-methyl-3-(4-piperidin-4-yloxybenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide

Using an analogous procedure to that described in the first paragraph of Example 26,
4-(1-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid was reacted with
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide for 48 hours, The
reaction product was purified by column chromatography using a 3:1 mixture of isohexane
and ethyl acetate as eluent. There was thus obtained N-{3-{4-(1-tert-butoxycarbonylpiperidin-
4-yloxy)benzamido}-4-methylphenyl}-2-morpholinopyridine-4-carboxamide; NMR
Spectrum: (DMSOdy) 1.4 (s, 9H), 1.52 (m, 2H), 1.92 (m, 2H), 2.18 (s, 3H), 3.19 (m, 2H), 3.51
(t, 4H), 3.65 (m, 2H), 3.7 (t, 4H), 4.66 (m, 1H), 7.09 ¢m, 3H), 7.23 (m, 2H), 7.55 (m, 1H),
7.53 (m, 2H), 7.77 (d, 1H), 7.93 (d, 2H), 8.26 (d, 1H), 9.7 (s, 1H), 10.27 (s, 1H); Mass
Spectrum: M+H" 616.

‘The product so obtained was treated with trifluoroacetic acid using an analogous
procedure to that described in the second paragraph of Example 26. The excess of

trifluoroacetic acid was evaporated. The residue was dissolved in water and basified to pH10
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by the addition of aqueoﬁs sodium hydroxide solution. The resultant precipitate was extracted

into methylene chloride. The organic solution was washed with water, dried over magnesium
sulphate and evaporated. ' The material so obtained was purified by column chromatography
using increasingly polar mixtures of methylene chloride and methanol and then a 90:9:1

‘mixture of methylene chloride, methanol and a a saturated aqueous ammonium hydroxidé™

solution as eluent. The oil so obtained was triturated under diethyi ether. The solid so
obtained was washed with diethy] ether and dried under vacuum at 60°C. There was thus

‘obtained the second title compound; NMR Spectrum: (DMSOd;) 1.46 (m, 2H), 1.95 (m, 2H),

2.18 (s, 3H), 2.55 (m, 2H), 2.94 (m, 2H), 3.5 (t, 4H), 3.7 (t, 4H), 4:51 (m, 1H), 7.03 (d, 2H),
7.09 (d, 1H), 7.21 (m, 2H), 7.53 (m, 2H), 7.77 (d, 1H), 7.92 (d, 2H), 8.26 (d, 1H), 9.7 (s, 1H),
10.26 (s, 1H); Mass Spectrum: M+H" 516.

The 4-(1-tert-butoxycarbonylpiperidin-4-yloxy)benzoic acid used as a starting material
was obtained as follows :-

Using an analogous procedure to that described in the second paragraph of the portion
of Example 26 which is concerned with the preparation of starting materials,
H—_t_e_r_t-butoxycarbonyl-4-hydroxypiperidiné was reacted with ethyl 4-hydroxybenzoate and
the crude reaction product was purified by column chromatography on silica using
increasingly polar mixtures of methylene chloride and methanol as eluent. The product so
obtained was hydrolysed with sodium hydroxide using an analogous procedure to that
described in the third paragraph of the portion of Example 26 which is concerned with the
preparation of starting materials. There was thus obtained the required starting material;
NMR Spectrum: (DMSOd,) 1.38 (s, 9H), 1.51 (m, 2H), 1.9 (m, 2H), 3.15 (m, 2H), 3.64 (m,
2H), 4.65 (m, 1H), 7.03 (d, 2H), 7.84 (d, 2H); Mass Spectrum: M+H" 322.

Example 30

| N-{4-methyl-3-[4-(2-methylthiazol-4-ylmethoxy)benzamido]phenyl}-

30

2-morphelinopyridine-4-carboxamide

Using an analogous procedure to that described in the first paragraph of Example 26,
4-(2-methylthiazol-4-yimethoxy)benzoic acid was reacted with N-(3-amino-4-methylphenyl)-
2-morpholinopyridine-4-carboxamide. The reaction product was purified by column .. -

chromatography on silica using a 97:3 mixture of methylene chloride and methanol as eluent.
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There was thus obtained to give the title compound; NMR Spectrum: (DMSOd,) 2.2 (s, 3H),
2.44 (s, 3H), 3.5 (1, 4HD), 3.7 (t, 4H), 5.19 (s, 2H), 7.11 (m, 3H), 7.23 (m, 2H), 7.4 (t, 2H), 7.54
(m, 3H), 7.68 (d, 1H), 7.78 (d, 1H), 7.96 (d, 2H), 8.24 (d, 1H), 9.73 (s, 1H), 10.27 (s, 1H);
Mass Spectrum: M+H" 544,

The 4-(2-methylthiazol-4-ylmethoxy)benzoic acid used as a starting material was ~
obtained as follows :- |

A mixture of 4-chloromethyl-2-methylthiazole (13.3 g), ethyl 4-hydroxybenzoate
(10 g), potassium carbonate (24.9 g) and DMA (200 ml) was stirred and heated to 80°C for
18 hours. The mixture was cooled to ambient temperature and poured into water (1300 ml).
The resultant precipitate was isolated and dried. There was thus obtained ethyl
4-(2-methylthiazol-4-ylmethoxy)benzoate (15.34 g); NMR Spectrum: (DMSOd,) 1.38 (t, 3H),
2.74 (s, 3H), 4.35 (m, 2H), 5.2 (s, 2H), 7.01 (d, 2H), 7.15 (s, 1H), 7.99 (d, 2H).

A mixture of the material so obtained, sodium hydroxide pellets (3.33 g), water (8 ml)
and ethano! (300 ml) wés stirred at ambient temperature for 18 hours. Water (50 ml) was
added and the bulk of the eﬁmol was evaporated. The residue was acidified to pH4 by the
addition of IN aqueous hydrochloric acid solution. The precipitate was isolated and dried.
There was thus obtained the required starting material (13.23 g); NMR Spectrum: (DMSOd,)
2.63 (s, 3H), 5.17 (s, 2H), 7.09 (d, 2H), 7.58 (s, 1H), 7.87 (d, 1H), 12.58 (br s, 1H).

Example 31
Using an analogous procedure to that described in Example 7, the appropriate
N-[3-(3-hydroxybenzamido)-4-methylphenylJbeteroarylcarboxamide was reacted with the
appropriate alkyl chioride to give the compounds described in Table VI
Table VI

"CONH I NHCO —
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[No. T R Q@ Note
1 | 3-(2-piperidinoethoxy) = 2-morpholinopyrid-4-yl a
2 | 3-(3-piperidinopropoxy) 2-morpholinopyrid-4-yl b
3 | 3-(2-pyrrolidin-1-ylethoxy) 2-morpholinopyrid-4-yl c
4 | 3-(2-diethylaminoethoxy) ‘2-morpholinopyrid-4-yl d
5 3-[2-(1_\I_-méthylpyrrolidin-2-yl)ethoxy] 2-morpholinopyrid-4-yl e
6 3-(H—ﬁeﬂiylhombpipeﬂdiﬁ-&yloxy) 2-morpholinopyﬁd-4-yl f

Notes '

a) The product gave the following data : NMR (DMSOd,) 1.35 (m, 2H), 1.46 (m, 4H),
2.19 (s, 3H), 2.42 (t, 4H), 2.65 (t, 2H), 3.5 (t, 4H), 3.69 (t, 4H),4.15 (t, 2H), 7.12 (m, 2H),
7.23 (d, 2H), 7.42 (t, 1H), 7.55 (m, 3H), 7.78 (d, 1H), 8.24 (d, 1H), 9.84 (s, 1H), 10.28 (s, 1H);

Mass M+H 544,

‘The N-[3-(3-hydroxybenzamido)-4-methylphenyl]-2-morpholinopyridine-

- 4-carboxamide used as a starting material was prepared as follows :-.

3-Benzyloxybenzoy! chloride [obtained by the reaction of 3-benzyloxybenzoic acid
(1.7 g) and oxalyl chloride (0.77 ml) using a conventional procedure] was added to a stirred
mixture of N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide (1.94 g),
pyridine (1.05 ml) and methylene chloride (45 ml) and the reaction mixture was stirred at
ambient temperaturefor 18 hours. The precipitate so obtained was isolated and dried. There
was thus obtained N-[3-(3-benzyloxybenzamido)-4-methyiphenyl]-2-morpholinopyridine-
4-carboxamide as a solid (2.95 g); NMR (DMSOd;) 2.21 (s, 3H), 3.64 (d, 4H), 3.75 (d, 4H),
5.18 (s, 3H), 7.22 (m, 3H), 7.4 (m, 6H), 7.57 (m, 4H), 7.81 (s, 1H), 8.21 (d, 1H), 9.9 (s, 1H),
10.53 (s, 1H); Mass M+H"523. _

A mixture of the material so obtained, 10% palladium-on-carbon (0.3 g) and methanol
(450 ml) was stirred under an atmosphere of hydrogen gas for 18 hours. The mixfure was
filtered and the filtrate was evaporated. The residue was purified by column chromatography
on silica using a 9:1 mixture of methylene chloride and methanol as eluent. There was thus
obtained the required starting material (1.2 g); NMR (DMSOd,) 2.19 (s, 3H), 3.49 (t, 4H), 3.7
(t, 4H), 6.95 (m, 1H), 7.09 (d, 1H), 7.3 (m, 4H), 7.4 (d, lH); 7.57 (m, 1H), 7.78 (d, 1H), 8.24
(d, 1H), 9.67 (s, 1H), 9.78 (s, 1H), 10.27 (s, 1H); Mass M+H" 433,
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b) The product gave the following data : NMR (DMSOd,) 1.36 (d, 2H), 1.46 (m, 2H),
1.86 (m, 2H), 2.19 (s, 3H), 2.39 (m, 6H), 3.5 (t, 4H), 3.69 (t, 4H), 4.04 (t, 2H), 7.11 (m, 2H),
7.22 (m, 2H), 7.41 (t, 1H), 7.54 (t, 3H), 8.23 (d, 1H), 9.86 (s, 1H), 10.28 (s, 1H); Mass M+H
558.

€) The product gave the following data : NMR (DMSOd,) 1.65 (m, 4H), 2.19 (s, 3H),

2.82 (t, 2H), 3.51 (t, 4H), 3.69 (t, 4H), 4.15 (t, 2H), 7.1 (m, 2H), 7.23 (m, 2H), 7.41 (1, 1H),
7.53 (m, 3H), 7.78 (s, 1H), 8.23 (d, 1H), 9.83 (s, 1H), 10.27 (s, 1H); Mass M+H 530.

d) The product gave the following data : NMR (DMSQd;) 0.96 (t, 6H), 2.19 (s, 3H), 2.57
(m, 4H), 2.79 (t, 2H), 3.5 (t, 4H), 3.69 (t, 4H), 4.08 (t, 2H), 7.1 (m, 2H), 7.22 (d, 2H), 7.41 (¢,
1H), 7.53 (m, 3H), 7.77 (d, 1H), 8.25 (d, 1H), 9.83 (s, 1H), 10.28 (s, 1H); Mass M+H 532.

e) The reaction product was purified by column chromatography on silica using
increasingly polar mixtures of methylene chloride and methanol as eluent The product of
Example 31(5) so obtained gave the following data : NMR (DMSOd) 1.6 (m, 4H), 1.88 (m,
1H), 2.07 (m, 2H), 2.19 (s, 3H), 2.29 (s, 3H), 2.98 (m, 1H), 3.54 (t, 4H), 3.73 (t, 4H), 4.14 (m,
2H), 7.11 (m, 2H), 7.25 (m, 2H), 7.47 (m, 4H), 7.82 (s, 1H), 8.31 (d, 1H), 9.89 (s, 1H), 10.3
(s, 1H); Mass M+H 544,

f) On further elution of the chromatography column referred to in Note ) immediately
above, an isomeric product was obtained. The product of Example 31(6) so obtained gave the
following data : NMR (DMSOd,) 1.62 (m, 1H), 1.84 (m, 3H), 2.14 (m, 2H), 2.19 (s, 3H), 2.28
(s, 3H), 2.62 (m, 4H), 3.53 (t, 4H), 3.71 (t, 4H). 4.71 (m, 1H), 7.12 (m, 2H), 7.24 (m, 2H),
7.46 (m, 4H), 7.8 (s, 1H), 8.29 (d, 1H), 9.86 (s, 1H), 10.3 (s, 1H); Mass M+H 544,

Example 32
N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-(4-methylpiperazin-
1-yl)-2-nitrobenzamide

In an analogous procedure to that described in Example 15, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-3-chloro-2-nitrobenzamide was reacted
with 1-methylpiperazine to give the title compound; NMR Spectrum: (DMSOd;) 2.84-2.89
(m, 4H), 2.92-3.08 (m, 4H), 3.58-3.61 (m, 4H), 3.81-3.84 (m, 4H), 6.95 (d, 1H) 7.09 (s, 1H),
7.10(d, 1H), 7.41-7.44 (m, 2H), 7.53 (d, 1H), 7.76 (d, 1H), 7.96 (s, 1H), 8.04 (s, lH), 8.3,
1H); Mass Spectrum: M+H" 560. |
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" The N-[2-methyl-5-(2-morpholinopyrid-4-yicarbonylamino)phenyl]-3-chloro-
2-nitrobenzamide used as a starting material was prepared as follows :-

Oxalyl chloride (0.377 ml) was added dropwise to a stirred mixture of 3-6hloro-
2-nitrobenzoic acid (0.726 g), DMF (a few drops) and methylene chloride (25 ml) which had
been cooled to 0°C. Thé mixture was allowed to warm to ambient temperature and was
stirred for 5 hours. The mixture was evaporated. The residue was dissolved in methylene
chloride (10 ml) and was added dropwise to a stirred mixture of N-(3-amino-4-methylphenyl)-
2-morpholinopyridiné-4-caibbxamide (0.933 g), triethylamine (1.12 ml) and methylene
chloride (25 ml). The mixture was stirred at ambient temperature for 16 hours. The resultant
precipitate was isolated, washed in turn with water, methylene chloride and diethyl ether and
dried under vacuum at 40°C. There was thus obtained the required starting material (1.13 g);
NMR Spectrum: (DMSOd,) 2.2 (s, 3H), 3.49-3.53 (m, 4H), 3.69-3.73 (m, 4H), 7.1 (d, 1H),
7.18-7.24 (m, 2H), 7.58 (d, 1H), 7.68-7.78 (m, 2H), 7.58 (d, 1H), 7.68-7.78 (m, 2H), 7.84-8.0
(m, 2H), 8.25 (d, 1H); Mass Spectrum M+H* 496 and 498. :

Example 33 |
_l!-[2-methyl-5-(2-morpho’linopyrid#—ylcarbon)"lamino)phenyl]#z-amin'o-
3-(4-methylpiperazin-1-yl)benzamide

- Inan analogous procedure to that described in Example 16, N-[2-methyl-
5-(2—morpholinopyrid—4-ylcarbonylamino‘)phenyl]’-3-(4-methylpipera2in—-l-yl)-
2-nitrobenzamide was reduced catalytically to give the title compound; Mass Spectrum:
M+H" 530.

Example 34
N-[2-methy}-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-
5-(3-dimethylaminopropylamino)-2-nitrobenzamide .

In an analogous procedure to that described in Example 15, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl}-5-chloro-2-nitrobenzamide was reacted
with 3-dimethylaminopropylamine to give the title compound; NMR Spectrum: (DMSOdy)
1.6-1.72 (m, 2H), 2.12 (s, 6H), 2.22-2.28 (m, 5H), 3.2-3.25 (m, 2H), 3.5-3.54 (m, 4H) 3.69-
3.73 (m, 4H), 6.65-6.68 (m, 2H), 7.04 (d, 1H), 7.2 (d, 1H), 7.25 (d, 1H), 7.29 (t, 1H), 7.68 (d,
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1H), 8.84 (s, 1H), 8.0 (d, 1H), 8.26 (4, 1H), 9.82 (s, 1H), 10.34 (s, 1H); Mass Spectrum:
M+H" 562.

Example 35
N-[2-methyl-5-(2-morpholinopyrid-4-yicarbonylamino)phenyl}-2-amino-
5-[N-(3-methylaminopropyl)-N-methylamino]benzamide

In an analogous procedure to that described in Example 16, N-[2-methyl-
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-[N-(3-methylaminopropyl)-

. N-methylamino]-2-nitrobenzamide was reduced catalytically to give the title compound;
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NMR Spectrum: (DMSOdy) 1.57-1.62 (m, 2H), 2.2 (s, 3H), 2.25 (s, 3H), 2.47-2.5 (m, 2H),
2.77 (s, 3H), 3.19-3.23 (m, 2H), 3.5-3.54 (m, 4H), 3.69-3.73 (m, 4H), 5.6 (s, 2H), 6.68 (d,
1H), 6.82 (d, 1H), 7.04 (s, 1H), 7.1 (d, 1H), 7.2-7.23 (m, 2H), 7.54 (d, 1H), 7.83 (d, 1H), 8.26
(d, 1H), 9.75 (s, 1H), 10.28 (s, 1H); Mass Spectrum: M+H" 532.

The N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-[N-(3-
methylaminopropyl)-N-methylamino}-2-nitrobenzamide used as a starting material was
prepared as follows :-

In an analogous procedure to that described in Example 15, N-[2-methyl-

5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-5-chloro-2-nitrobenzamide was reacted

with N-(3-methylaminopropyl)-N-methylamine to give the required starting material; NMR
Spectrum: (DMSOdy) 1.61-1.74 (m, 2H), 2.35 (s, 3H), 2.26 (m, 3H), 2.38-2.44 (m, 2H), 3.09
(s, 3H), 3.5-3.55 (m, 6H), 3.7-3.74 (m, 4H), 6.78 (s, 1H), 6.84 (d, 1H), 7.14 (4, 1H), 7.21 (4,
1H), 7.27 (s, 1H), 7.6 (d, 1H), 7.9 (s, 1H), 8.04 (d, 1H), 8.27 (d, 1H), 9.83 (s, 1H), 10.55 (s,
1H); Mass Spectrum: M+H" 562.

Example 36

-N-{4-methyl-3-{4-(2-methylthiazol-4-ylmethoxy)benzamido]phenyl}dibenzofuran-

4-carboxamide

4-(2-Methylthiazol-4-ylmethoxy)benzoic acid (0.095 g) was added to a stirred mixture
of N-(3-amino-4-methylphenyl)dibenzofuran-4-carboxamide (0.12 g), diisopropyethyllamine
(0.2 ml), 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexaﬂuorophosphate(V)-
(0.134 g) and methylene chloride (22 ml) and the mixture was stirred at ambient temperature
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for 16 hours. The mixture was evaporated and the residue was purified by ¢olumn
chromatography on an ion exchange column (isolute SCX column) using initially a 1:1
mixture of ethyl acetate and methanol and then a2 99:1 mixture of methanol and a saturated
aqueous ammonium hydroxide solution as eluent. The product so obtained was triturated

‘under ethyl acetate. There was thus obtained the title compound (0.051 g); NMR Spectrufh:

(DMSOd;) 2.25 (s, 3H), 2.65 (s, 3H), 5.2 (s, 2H), 7.15 (d, 2H), 7.25 (d; 1H), 7.4-7.65 (m, 5H),
7.8-7.9 (m, 3H), 7.98 (d, 2H), 8.2 (d, 1H), 8.35 (d, 1H), 9.8 (d, 1H), 10.4 (s, 1H); Mass
Spectrum: M+H" 548. o S ' S

The N-(3-amino-4-methylphenyl)dibenzofuran-4-carboxamide used as a starting
material was prepared as follows :- _ ' ' ' '

Dibenzofuran-4-carboxylic acid (1 g) was added to a stirred mixture of 4-methyl-
3-nitroaniline (0.717 g), diisopropylethylamine (1.64 ml), 2-(7-azabenzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate(V) (1.79 g) and methylene chloride (50 ml)
and the mixture was stirre& at ambient temperature for 16 hours. The mixture was evaporated
and the residue was partitioned between methylene chloride and a saturated aqueous sodium
bicarbonate solution. The organic phase was dried over magnesium sulphate and evaporated.
The residue was triturated under isohexane and the resultant solid was isolated. There was
thus obtained N-(4-methyl-3-nitrophenyl)dibenzofuran-4-carboxamide (1.22 g); NMR
Spectrum: (DMSOd,) 7.4-7.6 (m, 4H), 7.8 (4, 1H), 7.9 (d, 1H), 7.98 (d, 1H), 10.78 (s, 1H);
Mass Spectrum: M+H"* 347. ' - : S

A mixture of the material so obtained, iron powder (1.97 g), glacial acetic acid
(0.72 ml), ethanol (36 ml) and water (3.6 ml) was stirred and heated to 100°C for 5 hours.
The reaction mixture was cooled to ambient temperature and water was added. The resultant
mixture was basified to pH9 by the addition of solid sodium carbonate and filtered. The
filtrate was evaporated ahd the residue was partitioned between ethyl acetate and water. The
organic phase was dried over magnesium sulphate and evaporated. The residue was triturated
under isohexane and the resultant solid was isolated. There was thus obtained N-(3-amino-
4-methylphenyl)dibenzofuran-4-carboxamide (1.07 g); NMR Spectrum: (DMSOd,) 2. 05 (s.
3H), 4.9 (s, 2H), 6.85 (m, 2H), 7.18 (s, 1H), 7.4-7.6 (m, 3H), 7.75-7.85 (m, 2H), 8.2 (d, 1H),
8.3 (d, 1H), 10.03 (s, 1H); Mass Spectrum: M+H"317. ' '
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Example 37 |
N-{3-[3-(N-isopropylpiperidin-4-yloxy)benzamido]-4-methylphenyl}dibenzofuran-
4-carboxamide

Oxalyl chloride (0.34 ml) was added to a stirred mixture of 3-(N-isopropylpiperidin-4-
yloxy)benzoic acid (0.782 g), DMF (2 drops) and methylene chloride (20 ml) which had been
cooled in an ice bath. The resultant mixture was stirred at ambient temperature for
4 hours. The mixture was evaporated an& the 3-(N-isopropylpiperidin-4-yloxy)benzoyl
chioride so obtained was dissolved in methylene chloride (20 mi).

Triethylamine (0.48 ml) was added to a stirred mixture of a portion (10 ml) of the acid
chloride solution, N-(3-amino-4-methylphenyl)dibenzofuran-4-carboxamide (0.36 g) and
methylene chloride (10 ml) and the resultant solution was stirred at ambient temperature for
16 hours. The mixture was evaporated and the residue was partitioned between methylene
chloride and a saturated aqueous sodium bicarbonate solution. The organic phase was washed
with a saturated aqueous sodium chloride solution, dried over magnesium sulphate and
evaporated. The residue was purified by column chromatography on silica using increasingly
polar mixtures of methylene chloride and methanol as eluent. The material so obtained was
dissolved in acetone and reprecipitated by the addition of isohexane. There was thus obtained
the title compound (0.06 g); NMR Spectrum: (DMSOd,) 1.0 (d, 6H), 1.55-1.7 (m, 2H), 1.9-
2.05 (m, 2H), 2.2 (s, 3H), 2.3-2.45 (m, 2H), 2.7-2.8 (m, 3H), 4.4-4.5 (m, 1H), 7.15 (m, 1H),
7.25.(d, 1H), 7.4-7.65 (m, 7H), 7.8-7.9 (m, 3H), 8.2 (d, 1H), 8.35 (m, 1H), 9.9 (s, 1H); Mass
Spectrum: M+H" 562. _

The 3-(N-isopropylpiperidin-4-yloxy)benzoic acid used as a starting material was
prepared as follows :-

Diethyl azodicarboxylate (2.26 g) was added dropwise to a stirred mixture of
N-isopropyl-4-hydroxypiperidine (Helv. Chim. Acta, 1966, 46, 693; 1.57 g), ethyl
3-hydroxybenzoate (1.66 g), triphenylphosphine (3.4 g) and THF (40 ml) which had been
cooled to 0°C. The mixture was stirred at ambient temperature for 42 hours. The solvent was
evaporated and the residue was partitioned between ethyl acetate and 2N aqueous
hydrochloric acid. The aqueous phase was washed with ethy! acetate, basified to pH10 by the
addition of solid potassium carbonate and extracted with diethyl ether. The organic exlraﬁt
was dried over magnesium sulphate and evaporated to give ethyl 3-(N-isopropypiperidin-
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" 4-yloxy)benzoate as an oil (1.53 g); NMR Spectrum: (CDCl;) 1.06 (d, 6H), 1.38 (t, 3H), 1.8
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(m, 2H), 2.07 (m, 2H), 2.41 (m, 2H), 2.72 (m, 1H), 2.78 (m, 2H), 4.38 (m, 2H), 7.08 (m, 1H),
7.32 (t, 1H), 7.57 (d, 1H), 7.62 (d, 1H). The oil so obtained was dissolved in diethyl ether
(20 ml) and a 1M solution of hydrogen chloride in diethy! ether (12 rhl) was added. The

‘resultant precipitaté was isolated to give ethyl 3-(H-_isopropyﬁiperidin-4-yloxy)benzoate -

hydrochloride salt (1.55 g).

" Sodium hydroxide (0.48 g) was dissolved in water (5 ml) and the solution was added
to a solution of ethyl 3-(N-isopropypiperidin-4-yloxy)benzoate hydrochloride salt (1.55 g) in
ethanol (10 ml). The mixture was stirred at ambient 'temperature for 24 hours. The mixture
was evaporated and the residue was dissolved in water (12 ml). A 1M aqueous hydrochloric
acid solution (12 mi) was added and the mixture was ev’aporaied. ‘The residue was triturated
under methanol. Soluble material was reisolated and triturated under inethylene chloride.
The resultant solid was isolated and dried. There was thus obtained the required starting
material as a colourless solid (0.84 g); NMR Spectrutn: (DMSO0d,) 1.22 (d, 6H), 2.3 (m, 4H),
3.3 (m, 5H), 4.7 (m, 1H), 7.2 (m, 1H), 7.4 (m, 1H), 7.5 (m, 2H), 11.08 (m, 1H); Mass
Spectrum: M+H" 264. o ' -

Example 38 _
E—{3—[3-(4-methylpiperazin—l-ylmethyl)benzamido]-4-methylphenyl}dibenzofuran—
4-carboxamide | : -
Diisopropylethylamine (0.4 mi) was added to a stirred mixture of N-(5-amino-
2-ethy1phenyl)-3-(4-methylpiperazin-l-ylmethyl)bénzamide (0.2 g), dibenzofuran-
4-carboxylic acid (0.133 g), 2-(7-azabenzotriazol-1-y})-1,1,3,3-tetramethyluronium
hexaftuorophosphate(V) (0.22 g) and methylene chloride (10 ml) and the mixture was stirred
at ambient temperature for 16 hours. The mixture was evaporated and the residue was
partitioned between methylene chloride and a saturated aqueous sodium bicarbonate solution.
The organic phase was dried over magnesium sulphate and evaporated. The residue was
purified by column chromatography on silica using increasingly polar mixtures of methylene
chloride and methanol as eluent. The material so obtained was dissolved in acetone and _
reprecipitated by the addition of isohexane. There was thus obtained the title compound -
(0.164 g); NMR Spectrum: (DMSOd,) 1.15 (t, 3H), 2.25 (s, 3H), 2.35-2.5 (m, 8H), 2.6 (m,
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2H), 3.55 (s, 2H), 7.3 (d, 1H), 7.4-7.6 (m, 5H), 7.65 (m, -lH), 7.8-7.9 (m, 5H), 8.2 (d, 1H),
8.35 (d, 1H), 9.95 (s, 1H), 10.43 (s, 1H); Mass Spectrum: M+H" 547. _

The N-(5-amino-2-ethylphenyl)-3-(4-methylpiperazin-1-ylmethyl)benzamide used as a
starting material was prepared as follows :- ' B

3-Chloromethylbenzoyl chloride (11.93 g) was added to a stirred mixture of 2-ethyl-
5-nitroaniline (10 g), triethylamine (17.3 ml) and methylene chloride (283 ml) and the
resultant mixture was stirred at ambient temperature for 16 hours. The mixture was
evaporated. Methylene chloride was added to the residue and the resultant precipitate was
isolated and washed in turn with 1N aqueous hydrochloric acid, a saturated aqueous sodium
bicarbonate solution and diethyl ether. There was thus obtained 3-chloromethyl-N-(2-ethyl-
5-nitrophenyl)benzamide (11.14 g); NMR Spectrum: (DMSOdg) 2.77 (m, 2H), 4.05 (s, 2H),
7.5-7.6 (m, 2H), 7.65-7.7 (m, 1H), 7.95-8.0 (m, 1H), 8.05-8.1 (m, 2H), 8.25 (s, 1H), 10.26 (s,
1H).

1-Methylpiperazine (4.27 ml) was added to a stirred mixture of the material so
obtained, potassium carbonate (9.7 g) and acetone (500 ml) and the mixture was heated to
reflux and stirred for 6 hours. The resultant solution was evaporated and the residue was
dissolved in methylene chloride. The organic solution was washed with a saturated aqueous
sodium bicarbonate solution, dried over magnesium sulphate and evaporated. There was thus
obtained N-(2-ethyl-5-nitrophenyl)-3-(4-methylpiperazin-1-yimethyl)benzamide (9.69 g);
NMR Spectrum: (DMSOd,) 1.2 (t, 3H), 2.15 (s, 3H), 2.3-2.5 (m, 8H), 2.8 (m, 2H), 3.75 (s,
2H), 7.4-7.6 (m, 3H), 7.8-7.9 (m, 2H), 8.05 (m, 1H), 8.3 (s, 1H), 10.13 (s, 1H); Mass
Spectrum: M+H" 383, _ .

Iron powder (14.17 g) was added to a stirred mixture of the material so obtained,
ethanol (260 ml), water (26 ml) and glacial acetic acid (5.2 ml). The resultant mixture was
stirred and heated to reflux for 8 hours. The mixture was cooled to ambient temperature and
basified to pH9 by the addition of solid sodium carbonate. The resultant mixture was filtered
and the filtrate was evaporated to dryness. The residue was partitioned between ethyl acetate
and water. The organic phase was dried over magnesium sulphate and evaporated. There was
thus obtained N-(5-amino-2-ethylphenyl)-3-(4-methylpiperazin-1-ylmethyl)benzamide (7.2
2); NMR Spectrum: (DMSOd) 1.05 (t, 3H), 2.15 (s, 3H), 2.2-2.5 (m, 10H), 3.5 (s, 2H), 4.9 (s,
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2H), 6.45 (m, 1H), 6.55 (d, 1H), 6.9 (d, 1H), 7.4-7.5 (m, 2H), 7.8-7.9 (m, 1H), 9.6 (s, 1H);
Mass Spectrum: 353. - ' : : : - :

Example 39
5 Pharmaceutical compositions .
The following illustrate representative pharmaceutical dosage forms of the invention

as defined herein (the active ingredient being termed “Compound X”), for therapeutic or

prophylactic use in humans:

10 (@  TabletI - = o "~ - mgftablet -
Compound X. eeeeserssseniaeebe e 1000
Lactose Ph.Eur . ceevsenrsassnsseassnaces . 182,75
Croscarmellose sOdium........cucerreirevsssiseeseessenscanes 12.0
Maize starch paste (5% w/v paste)..........ceceereaenes 225

15 Magnesium stearate..........cceerecee sessersresssssssanarnanes 3.0

()  Tabletll - B .~ mgfhablet -

Compound X. rreesanes fons - 50
Lactose Ph.EUL.......comrimecisnrnivenisesiunsonsensiorenans 223.75 -

20 Croscarmellose SOdiUML......cuveversrmsrenssssees S— 6.0
Maize Starch..........cceemeescsisecsscnssnnnisnsnescrsiosnsasans 15.0
Polyvinylpyrrolidone (5% w/v paste).......ccceeeenene 225
Magnesium stearate.. ; 30

25 (c)  TabletIIl ' -mg/tablet -
Compound X resessesseassrsesaseses eeesnerenes 1.0
Lactose Ph.Eur........cccocouvvrenmacne iesvearassssesasssserensrens - 9325
Croscarmellose sodium....... R— . 40
Maize starch paste (5% W/V paste).......coceererernene 0.75

30 Magnesium stearate......... : ' - 1.0
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(d  Capsule mg/capsule
' Compound X 10
Lactose Ph.Eur 488.5
Magnesium 1.5

() Injectionl (50 mg/ml)
Compound X..... 5.0% wiv
1M Sodium hydroxide solution............ccceceurur.e. 15.0% viv
0.1IM Hydrochloric acid (to adjust pH to 7.6)

Polyethylene glycol 400..................... 4.5% wiv
Water for injection to 100%

® Injection I1 (10 mg/ml)
Compound X 1.0% wiv
Sodium phosphate BP 3.6% wiv
0.1M Sodium hydroxide solution..................... 15.0% viv
Water for injection to 100%

(8) InjectionIll - (1mg/ml, buffered to pH6)
Compound X........cocuvierererccerernenssnseesessesssnens 0.1% wiv
Sodium phosphate BP stesossessestesaeanseseraneses 2.26% wiv
Citric acid...... 0.38% wiv
Polyethylene glycol 400 3.5% wiv
Water for injection to 100%

(h)  Aerosoll , mg/ml
Compound X......., 10.0
Sorbitan trioleate....... 13.5
Trichlorofluoromethane... 910.0

- Dichlorodifluoromethane.... 490.0
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@@  Aerosolll. - mg/ml]
Compound X 0.2
Sorbitan trioleate.. 0.27 .
Trichlorofluoromethane 70.0
5 Dichlorodifluoromethane 280.0 -
Dichlorotetrafluoroethane..........cococecrnecniecinenne 1094.0
)] Aerosol IIT- mg/ml
Compound X.......... 25
10 Sorbitan trioleate. 3.38
Trichlorofluoromethane 67.5
Dichlorodifluoromethane 1086.0
Dichlorotetrafluoroethane 191.6
15 (k) AerosolIV mg/ml
Compound X.. 25
Soya leCithin.........ccceervrvuerrrursrerscraeraereesascnsannans 2.7
Trichlorofluoromethane 67.5
Dichlorodifluoromethane 1086.0
20 Dichlorotetrafluoroethane. .......eueeesssssssernes 191.6
()] Ointment ml
Compound X 40 mg
Ethanol.......... 300 ul -
25 Water 300 ul
1-Dodecylazacycloheptan-2-one........cccc.ccoens. . 50 pl
Propylene glycol............... tolml
Note
30 The above formulations may be obtained by conventional procedures well knbwn in

the pharmaceutical art. The fablets (a)-(c) may be enteric coated by conventional means, for
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example to provide a coating of cellulose acetate phthalate. The aerosol formulations (h)-(k)
may be used in conjunction with standard, metered dose aérosol dispensers, and the
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80,

5 polyglycerol oleate or oleic acid.
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o AnamidedeveoftheFormiat AN I R R
- DA
R), -
N
R4 H/ o

o
/ 2 _
s H (CH,),—Q I

wherein R? is (1-6C)alkyl or halogeno;
mis0,1,2o0r3; |

R! is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, -
formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, ( 1-6C)alkoxy, (1-3C)alkylenedioxy,

10 (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-{(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (1-6C)alkanoylamino, < -
N-(1-6C)alkylsulphamoyl, _N_,_N_-di{(l—6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino, -
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,

15 (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkylJamino-(1-6C)alkyl, carboxy-(l;GC)alkyl, (1-6C)alkoxycarbonyl-
(1-6C)alkyl, carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alky],
N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy,
(1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy, carboxy-(1-6C)alkoxy,

20 (1-6C)alkoxycarbonyl-(1-6C)alkoxy, carbamoyl-(1-6C)alkoxy, N—(l—6C)a1kylcarbamoyl-
(1-6C)alkoxy, N.N-di-{(1-6C)alkyl]carbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkylJamino-(2-6C)alkoxy, halogeno-
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6d)alkoxy-(2-60)alkylamino,
cyano-(1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-

25 (1-6C)alkylamino, carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoy!-(1- 6C)alky1axmno,
N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl}amino-(2-6C)alkylamino,
N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino,
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N-(1-6C)alkyl-(1 -6C)aikpxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino,
Ij-(l-GC)alkyl-carboxy;-(lE-_6C)allcylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-
(1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-
N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-N.N-dj-[(1-6C)alkyl]carbamoyl-
(1-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylaniino-
(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkylJamino-(2-6C)alkylamino,
halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1-6C)alkoxy-
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino,
N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(1 -6C)alkyl]carbamoyl-
(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino
or di-[(1-6C)alkylJamino~(2-6C)alkanoylamino, |

or R! is aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, aryloxy, arylamino,
N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-(1-6C)alkylamino,
aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl,
heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,
N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino, N-(1-6C)alkyl-heteroaryl-
(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino,
N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl-
(1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl-
beterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylisulphonylamino,
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, and wherein any aryl,
heteroaryl or heterocyclyl group in a R' substituent may optionally bear 1 or 2 substituents
selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino,
(1-6C)alkylamino, di-[(1-6C)alkylJamino, halogeno-(1-6C)alkyl, hydroxy-~(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-{(1-6C)alkyl]Jamino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl;

pis0,1or2;
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R? is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, axhino, carboxy,
(1-6C)alkoxycarbonyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)a.lkynyl (1-6C)alkoxy,
(1-6C)alkylamino or di-[(1-6C)alkyl]amino; 1 B

R* is amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, armno-(1-6C)alkyl (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyljamino-(1-6C)alkyl, aunno-(Z—@C)alkoxy, (1-6C)alkylamino- ~
(2-6C)alkoxy, di-[(1-6C)alkyJamino-(2-6C)alkoxy, amino(2-6C)alkylamino,
(1-6C)alkylamino-~(2-6C)alkylamino, 'di-[(l-6C)alky1]amix_ib{2-6C)alkylamino, '
N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-(2-6C)alkylamino,
.Ii-(l-6C)alkyl-di-[(l-6C)alky1]amino-(2-6C)alkylamino,fa;ﬁfno-(2-6C)alkanoylaxnino,
(l-6C)a1kylamino—(2-6C)alkanovlamino or di-{(1 -6C)alkyl]:amino-(2-6C)alkanoylamino,

or R! is heteroaryl, hetéroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy,
heteroarylamino, N-(1-6C)alkyl-heteroarylamino, heteroaryl-( 1-6C)alkylamino,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylammo,

-heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2—6C)alkanoylamino,

heteroaryl-(1-6C)alkoxy-(1-6C)alkyl, heteroaryl—(l-GC)al_kylamino—(l-6C)alkyl,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heterocyclyl-
(1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl-
heterocyciylamino, heterocyclyl-(1-6C)alkylamino, N~(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclyl'sulphonylamino, :
N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-( 1-6C)alkoxy-
(1-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(1-6C)alkyl or N-(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino-(1-6C)alkyl, '
and wherein any of the R* substituents defined hereinbefore which comprises a CH, group
which is attached to 2 carbon atoms or a CH, group which is attached to a carbon atom may
optionally bear on each said CH, or CH, group a substituent selected from hydroxy, amino,
(1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino and heterocyclyl,

and wherein any aryl, heteroary! or heterocyclyl group in a R’ substituent may optionally bear
1 or 2 substituents selected from-hydroxy, halogeno (1-6C)alkyl (1-6C)alkoxy, carboxy,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, amino, (1-6C)alkylamino, dl-[(1-6C)alkyl]a1mno, halogeno-(l-6C)alkyl
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hydroxy-(1-6C)alkyl, ( i-60)alkoxy—(l-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl;
qis0,1,2,3 or4; and .

Q? is heteroaryl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino,
N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino, N~(1-6C)alkyl-heteroaryl- -
(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino,
N-heteroarylsulphamoyl or heteroaryl-(2-6C)alkanoylamixio and Q? is optionally substituted

PCT/GB99/03144

with 1, 2 or 3 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, mercapto,
nitro, amino, carboxy, carbamoyl, formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(1-6C)alkoxy, (1-3C)alkylenedioxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]jcarbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (1-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino, N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy—(l-GC)alkyl, (1-6C)alkoxy-
(1-6C)alkyl, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl,
di-[(1-6C)alkylJamino-(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl-(1-6C)alkyl,
carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(1-6C)alkyl,
N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy,
(1-6C)alkoxy-(2-6C)alkoxy, cyano~(1-6C)alkoxy, carboxy-(1-6C)alkoxy,
(1-6C)atkoxycarbonyl-(1-6C)alkoxy, carbamoyl-(l—6¢)glkoxy, N-(1-6C)alkylcarbamoyl-
(1-6C)alkoxy, N.N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkoxy, amino-(2-6C)alkoxy,
(1-6C)atkylamino-(2-6C)alkoxy, di-[(1-6C)alkylJamino-(2-6C)alkoxy, halogeno-
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino, cyano-
(1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-(1-6C)alkylamino,
carbamoy}-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-{1-6C)alkylamino,
N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino,
(1-6C)alkylamino-(2-6C)alkylamino, di-[(1.-6C)alkyl]amino-(2-60)alkylamino,
N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alkylamino,
N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1 -6C)alkyl-cyaho-(1-6C)aIkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-
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(1-6C)alkylammo N-(l-6C)alkyl-carbamoyl-(I-6C)alkylammo N-(1-6C)alkyl-
ﬂ{l-ﬁC)alkylcarbamoyl—(l-GC)alkylammo, N-(1 -6C)alkyl7_li,ﬂ-dl-[(l -6C)alkyl]carbamoyl-
(1-6C)alkylamino, N_-(l-6C)alkyl-a1nino-(2-6C)alkylanzino; N-(1-6C)alkyl-(1-6C)alkylamino-
(2-6C)alkylamino, N~(1-6C)alkyl-di-[( l~6C)alkyI]amind;(2J6C)alkylamino,
halogeno-(2-6C)alkanoylamino, h}"droxy-(z-GC)alkmoy:'liam_inm (1-6C)alkoxy-
(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino,
(1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbainoyl4(2;6C)alkanoylan1ino,'
N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, _N_,_I;I-di—[_'( 1-6C)alkyljcarbamoyl-

* (2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino,

di-[(1-6C)alkyl}amino-(2-6C)alkanoylamino, aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy,
aryloxy, arylamino, N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-
(1-6C)alkylamino, aroylamino, arylsulphonylamino, _N_-a'rylshlphamoyl, aryl-
(2-6C)alkanoylamino, heterdm'yl, heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-_
(1-6C)alkoxy, heteroarylamino, ﬂ-(l-6C)alkyl-hetetoaryiaﬂ1ino, heteroafyl-(l-GC)alkylamino,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino, s
heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoyIarriino,-
heteroaryl-(1-6C)alkoxy-(1-6C)alkyl, heteroaryl—(_l-6C)alkyl‘z’1mino«(l-6C)alkyl,
N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heteror':yclyl-
(1-6C)alkyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylarmno, N—(I-GC)alkyl-
heterocyclylamino, heterocyclyl-(1-6C)alkylamino, -(1-6C)alkyl-heterocyclyl- '
(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino,
N-heterocyclylsulphamoyl, hetetocyclyl-(2-6C)a1kanoylaﬁ1ino, heterocyclyl-(1-6C)alkoxy-
(1-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(1 -6C)alkyl and N—(1-6C)alkyl-heterocyclyl-
(1-6C)alkylamino-(1-6C)alkyl,

and wherein any of the substituents on Q* defined hereinbefore which comprises a CH, group
which is attached to 2 carbon atoms or a CH, group which is attachéd to a carbon atom may
optionally bear on each said CH, or CH, group a substituent selected from hydroxy, amino,
(1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkylJamino and heterocyclyl,

and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on Q* may optionally
bear 1 or 2 substituents selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy,
(1 -6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoy],
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(2-6C)alkanoyi, amno, (1-6C)alkylamino, di-[(1-6C)alkyljamino, halogeno-(1-6C)alkyl,
hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-~(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkylJamino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl;
or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof.

2. An amide derivative of the Formula I accordihg to claim 1

Wherein @ is a heteroaromatic 5- or 6-membered. monocyclic ring or a 9- or 10-membered
bicyclic ring with ﬁp to five ring heterbatomé selected from oxygen, nitrogen and sulphur
which bears a basic substituent selected from _amino, (1-6C)alkylamino,
di-[(1-6C)alkylJamino, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl,
di-[(1-6C)alkylJamino-(1-6C)alkyl, amino-(2-6C)alkoxy, (1-6C)alkylamino-(2-6C)alkoxy,
di-[(l-6C)a1kyl]amino{2-6C)alkoxy, amino-(2-6C)alkylamino, |

( 1-6C)alkylamin6-(2-6C)alkylamino, di-[(1-6C)atkyl]amino-(2-6C)alkylamino,
N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-(2-6C)alkylamino,
N-(1-6C)alkyl-di-[(1-6C)alkylJamino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino,
(1-6C)alkylamino-(2-6C)alkanoylamino, di-[(1-6C)alkyl}amino-(2-6C)alkanoylamino,
heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryl-(l-6C)alkoxy, heterocyclyl,
heterocyclyl-(1-6C)alkyl and heterocyclyl-(l-GC)a]koxy; and wherein any heteroaryl or
heterocyclyl group in a basic substituent on Q? may optionally bear 1 or 2 substituents
selected from halogeno, (1-6C)alkyl, (2-6C)_g1kanoyl, amino, (l_-6C)alkylamino and
di-[(1-6C)alkyl]amino.

3.©  Anamide derivative of the Formula I aécording to claim 1

wherein _Q2 is a heteroaromatic 5- or 6-membered monocyclic ring, a 9- or 10-membered
bicyclic ring or a 13- or 14-membered tricyclic ring each with up to five ring heteroatoms
selected from oxygen, nitfogen and §Mphw which op_tionally bears 1, 2 or 3 substituents
selected from hydroxy, halogeno, triﬂuoromethyl; cy;mo, nitro, amino, carboxy, (1-6C)alkyl,
(1-6C)alkoxy, (1-3C)alkylenedioxy, (1-6C)alkylamino, di-[(1-6C)alkyl]Jamino and
(1-6C)alkoxycarbonyl.

4. An amide derivative of the Fdrmula I accordihg to claith 1
wherein R* is amino, (1-6C)alkylamino, di-[(1-6C)alkyl}amino, amino-(1-6C)alkyl,
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(1-6C)alkylam.u- 1-oC Jatkyl, dl-[(l-GC)alkyl]anuno-(l-6C)alkyl am1no-(2-6C)alkoxy,
(1-6C)alkylamino-(2-6C)alkoxy, dl-[(l-6C)a.lkyl]atmno-(2-6C)alkoxy,
(2-6C)alkylamino, (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino-
(2-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkylamino-
(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl]Jamino-(2-6C)alkylamino, pyridyl, -
imidazolyl,'pyridyl-( l-6C)alkyL imidazolyl-(1-6C)alkyl, pyﬁdyl-( 1-6C)alkoxy, imidazolyl-
(1-6C)alkoxy, pyrtolidinyl piperidinyl, morpholinyl piperazinyl, 4-(1-6C)alkylpiperazinyl,
homopiperazinyl, 4-(1-6C)alkylhomop1perazmyl 4-(2-6C)a1kanoylp1perazznyl pyrrolidinyl-
(1-6C)alkyl, pxpendmyl -(1-6C)alkyl, morpholmyl-(l-6C)alkyl p1perazmyl-(l-6C)alkyl
4—(1-6C)alkylp1perazmyl-(l-6C)alkyl homoplperazmyl-(l -6C)alkyl,
4-(1-6C)a1kylhomop1perazmyl -(1-6C)alkyl, 4-(2—6C)alkanoylp1perazmyl-(1QGC)alkyl
yrrohdmyloxy, piperidinyloxy, -(I-6C)alkylp1pendmyloxy, yrrohdmyl (2-6C)alkoxy,
plpendmyl (2-6C)alkoxy, morpholmyl-(2-6C)alkoxy, p1perazmyl-(2-6C)alkoxy,
4-(l-6C)alkylplpgrazmyl-(z-GC)alkoxy or 4-(2-6C)alkanoylpxperazxnyl-(2-6C)alkoxy.

5. Anamide derivative of the Formula1 according to claim 1

wherein R is methyl, ethyl, chloro or bromo;

miSOor 1;

! is hydroxy, fluoro, chloro, bromo, tnﬂuoromethyl cyano, amino, methyl, ethyl methoxy,
ethoxy, methylammo ethylamino, dimethylamino or diethylamino;
pisO;
R* is amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl,
ethylaminomethyl, diniethylanﬁnométhyl, diethylaminomethyl, 2-aminoethoxy,
3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy,
3-ethylaminopropoxy, 2-dimethylamihoetho:§y, 2-diethylaminoethoxy, |
3-diinethylamin6propoxy, 3-diethylamihopfopoxy, pyridyl, pyridyimethyl, pyridylmethoxy,
pyrrolidinyl, pipeﬁdinyl, morpholinyl, ﬁiperaéinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl,
pyrrolidinylmethyl, piperidinylmethyl, morpholinylmethyl, pipérazixiylmethyl, '
4-methylpiperazinylmethyl, 4-acetylpiperazinylmethyl, piperidinyloxy, |
1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 3-(pyrrolidinyl)propoxy,
2-(piperidinyl)ethoxy, 3-(piperidinyl)pro§oi(y,' 2-(morpholinyl)ethoxy,
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3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy, 3-(piperazinyl)propoxy,
2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy,
2-(4-acetylpiperazinyl)ethoxy or 3-(4-acetylpiperazinyl)propoxy;

qis 0; and _

Q’ is furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, -
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiopheny},
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl,
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridiny! which optionally bears 1 or 2

~ substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl,

10

15

20

25

30

ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino,
diethylamiﬁo, aminomethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl,
diethylaminomethyl, 2-hydroxyethoxy, 3-hYdroxypropoxx, 2-methoxyethoxy,
2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy,
2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy,
2-dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy,
3-diethylaminopropoxy, pyridyl, pyridylmethyl, pyridylmethoxy, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, 4-methylpiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl,
piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl,
4-acetylpiperazinylmethyl, piperidinyloxy, 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy,
3-(pyrrolidinyl)propoxy, 2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy,
2-(morpholinyl)ethoxy, 3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy,
3-(piperazinyl)propoxy, 2-(4-methylpiperazinyl)ethoxy, 3-(4-methylpiperazinyl)propoxy,
2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy;

or a pharmaceutically-acceptable salt thereof.

6. An amide derivative of the Formula I according to claim 1 -

wherein R? is methyl;

mis 0 ormis 1 and R' is hydroxy, fluoro, chloro, amino, methyl, methoxy, methylamino or
dimethylamino;

each of p and q is 0;
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R* is located a: we - or 4-posiuon and is selected from dimethylaminomethyl,
diethylaminomethyl, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, -
3-dimethylaminopropoxy, 3-diethylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy,
3-diethylamino-2-hydroxypropoxy, 2-aminoethylamino, 3-aminopropylamino,
4-aminobutylamino, 3-methylaminopropylamino, 2-dimethylaminoethylamino, -
2-diethylaminoethylamino, 3-dimethylaminopropylamino, 4-dimethylaminobutylamino,
3-amino-2-hydroxypropylamino, 3-dimethylamino-2-hydroxypropylamino,

'N-(2-dimethylaminoethyl)-N-methylamino, N-(3-dimethylaminopropyl)-N-methylamino,

pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 4-methylpiperazin-1-yl,
4-ethylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-1-yl, 4-methylhomopiperazin-1-yl,
piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl, 4-niethylhomopiperazin-l -ylmethyl,
morpholinomethyl, 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl,
4-(2-hydroxyethyl)piperazin-1-ylmethyl, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy,
1-benzylpiperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-piperidinoethoxy, 3-piperidinoprop6xy, 2-morpholinoethoxy, 3-morpholinopropoxy,

. 2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
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3-(4-methylpiperazin-1-yl)propoxy, 2-hydroxy-3-pyrrolidin-1-ylpropoxy, 2-hydroxy-
3-piperidinopropoxy, 2-hydroxy-3-morpholinopropoxy, piperidin~4-ylamino,
1-methylpiperidin-4-ylamino, 1-benzylpiperidin-4-ylamino, 2-pyrrolidin-1-ylethylamino,
3—pyrrolidin-lylpropylamino,-2-morpholinoethylamino, 3-morpholinopropylamino,
2-piperidinoethylamino, 3-piperidinopropylamino, 2-piperazin-1-ylethylamino,
3-piperazin-1-ylpropylamino, 2-(4-methylpiperazin-1-yl)ethylamino, -
3-(4-methylpiperazin-1-y)propylamino, 2-(1-methylpyrrolidin-2-yl)ethylamino,
3-(1-methylpyrrolidin-2-yl)propylamino, 2-dimethylaminoethylaminomethyl,
3-dimethylaminopropylaminomethyl, 3-dimethylamino-2,2-dimethylpropylaminomethyl,
2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 3-pyrrolidin-1-ylpropylaminomethyl,
2-morpholinoethylaminomethyl, 3-morpholinopropylaminomethyl, 2-piperazin-
1-ylethylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl and 2-pyridylmethoxy;
and Q* is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from __
pyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, 2-hydroxymethylpyrrolidin-1-yl, morpho.lino,' '
piperidino, 4-hydroxypiperidin-1-yl and piperazin-1-yl;
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ora phaxmaceutically-é;:ceptable salt thereof.

7. An amide derivative of the Formula I according to claim 1

wherein R® is methyl;

is 0 ormis 1 and R! is nitro or amino;

each of pand qis 0;

R* is located at the 3- or 4-position and is selected from diethylaminomethyl,
N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-1-yl, morpholino, piperidino,
piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl, pyrrolidin-1-ylmethyl,
piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl,
homopiperazin-1-ylmethyl, 4-methylﬁomopiperazin—l-ylmethyl, 3-aminopyrrolidin-
1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, 4-(2-hydroxyethyl)piperazin-1-ylmethyl,
pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-
4-yloxy, N-ethylpiperidin-4-yloxy, N-isopropylpiperidin-4-yloxy, homopiperidin-4-yloxy,
N-methythomopiperidin-4-yloxy, 3-pyrrolidin-1-ylpropylaminomethyl,
2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 2-morpholinoethylaminomethyl,
3-morpholinopropylaminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl,
pyrid-2-ylmethoxy, thiazol-4-ylmethoxy and 2-methylthiaio!-4—ylmethoxy; and

Q? is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-1-yl,
2-hydroxymethylpyrrolidin-1-yl, morpholino and piperidino, and wherein any of the 4 last-
named substituents may option;lly_ bear 1 or 2 methyl groups, or Q? is 2- or 4-dibenzofuranyl;
or a pharmaceutically-acceptable salt thereof.

8. An amide derivative of the Formula I according to claim 1

wherein R? is methyl; |

mis 0 ormis 1 and R! is nitro or amino; .

each of p and q is 0;

R¢is located at the 3- or 4-position and is selected from diethylaminomethyl,
N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-1-yl, morpholino, piperidino,
piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl, pyrrolidin-1-ylmethyl,
piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl,
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homopiperazin--yimethyl, &meth&lhémopipetazin-l -ylmethyl, 3-aminopyrrolidin-
1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, 4-(2-hydroxyethyl)piperazin-1-ylmethyl,
pyrrolidin-3-yloxy, piperidin-4-yloxy, 3-pyrrolidin-1-ylpropylaminomethyl,
2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 2-morpholinoethylaminomethyl,
3-morpholinopropyléminomethyl, 3-(4-methylpiperazin-1-ylpropyl)aminomethyl or
pyrid-2-ylmethoxy; and ' '

Q? is 2-pyridyl, 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-1-yl,
2-hydroxymethylpyrrolidin-1-yl, morpholino and piperidino;

or a pharmaceutically-acceptable salt thereof.

9. An amide derivative of the Formula I according to claim 1

wherein R? is methyl;

each of m, pand q is 0;

R* is located at the 3- or 4-position and is selected from diethylaminomethyl,
4-methylpiperazin-1-yl, morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-
1-ylmethyl, Lmeﬂxymomopiperaﬁn-l-ylmethyl; 3-hydroxypyrrolidin-1-ylmethyl,
pyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, N-isopropylpiperidin-
4-yloxy, N-methylhomopiperidin-4-yloxy, 2-(N-methylpyrrolidin-2-yl)ethoxy,
3-dimethylamino-2,2-dimethylpropylaminomethyl N-(3-dimethylaminopropyl)--
N-methylaminomethyl, 3-morpholinopropylaminomethyl and 2-meﬂ1ylthiazol-4-‘ylmethdxy;
and Q? is 4-pyridyl which bears a substituent selected from morpholino, piperidino,
3-methylpiperidin-1-yl and homopiperidin-1-yl, or Q? is 4-dibenzofuranyl;

or a pharmaceutically-acceptable salt thereof.

10.  An amide derivative of the Formula I according to claim 1 selected from :-
N-{4-methyl-3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]phenyl} furan-2-carboxamide,
N-{4-methyl-3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]phenyl } isoxazole-
5-carboxamide, o '
N-[3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-

4-carboxamide,
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N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-
2-pyrrolidin-1-ylpyridine-4-carboxamide,
N-{3-[3-(4-methylpiperazin- l-ylmethyl)benzamtdo]A—methylphenyl}-2-morphohnopyndme-

PCT/GB99/03144

4-carboxamide,
N-{3-[3-(4-methylhomopiperazin-1-ylmethyl)benzamido]-4-methylphenyl}- -
2-morpholinopyridine-4-carboxamide,
N-{3-[4-(4-methylhomopiperazin-1-ylmethyl)benzamido}-4-methylphenyl} -
2-morpholinopyridine-4-carboxamide,
N-[3-(3-piperazin-1-ylmethylbenzamido)-4-methylphenyl]-2-morpholinopyridine-
4-carboxamide,
N-{3-[4-(3-hydroxypyrrolidin-1-ylmethyl)benzamido}-4-methylphenyi}-
2-morpholinopyridine-4-carboxamide,
N-{3-[3-(3-pyrrolidin-1-ylpropylaminomethyl)benzamido]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide,
N-{3-{4-(3-morpholinopropylaminomethyl)benzamido}-4-methylphenyl}-
2-rﬁotpholinopyﬁdine-4-carboxamide,
N-[3-(3-diethylaminomethylbenzamido)-4-methylphenyl]}-2-morpholinopyridine-
4-carboxamide,
N-{3-(4-diethylaminomethylbenzamido)-4-methylphenyl]-5-morpholinopyridine-
3-carboxamide, N _
N-[3-(4-d1ethylamlnomethylbenzanndo)-4-methylphenyl]-2-p1pend1nopyndme—
4-carboxamide,
N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido]-4-methylphenyl}-2-(3-methylpiperidin-
1-yDpyridine-4-carboxamide,
N-{3-[3-(4-methylp1perazm-l-ylmethy])benzanudo]-4-methylphenyl}-2-homop1pend1n—
1-ylpyridine-4-carboxamide, :
N-[4-methy}-3-(4-morpholinomethylbenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide,
N-{3-[3-(3-dimethylamino-2,2-dimethylpropylaminomethyl)benzamido}-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide,
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N-{3-[4-(3-dimethylamino-2, 2-d1methylpropylammomeﬂlyl)benzamxdo]-4-methylphenyl}-
2-morpholinopyridine-4-carboxamide, '
H—(3-{4-|_N-(3-dnnethyla:mnopropyl)-l_\l_-m'ethylaminomethjrl]benzamido}-4~methylphenyl)—
2-morpholinopyridine-4-carboxamide,
N-[4-methyl-3-(3-piperidin-4-yloxybenzamido)phenyl]-2-morpholinopyridine-
4-carboxamide, '
N-[4-methyl-3-(3—pyrrohdm—3-yloxybenzamxdo)phenyl]-z-morpholmopyndme-
4-carboxamide, '
N-{3-[3-(N-methylhomopiperidin-4-yloxy)benzamido]-4-methylphenyl}-
2-morpholinopyridiné—4—carboxamide,
_N_-(3-{3-[2-@-m'ethylpyrrolidin-2-yl)ethoxy]bénzbmido}-4-methylphenyl)—
2-morpholinopyridine-4-carboxamide, '
N-{4-methyl-3- [4-(2-methyltlnazol—4-ylmethoxy)benzam1do]phenyl}-2-morphohnopyndme—
4-carboxamide and '
N-{3-[3-(4-methylpiperazin-1-ylmethyl)benzamido}-4-methylpheny!}dibenzofuran-
4-carboxamide; |

or a pharmaceutically-acceptable salt thereof.

11. A process for the preparation of an amide derivative of the Formula [, or a

pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, according to claim 1
which comprises :-
(a)  reacting an aniline of the Formula II

1)m :

with an acid of the Formula ITI, or a reactive derivative thereof,
HO,C — (CHp); — Q2 I
under standard amide bond forming conditions, wherein variable groups are as defined in

claim 1 and wherein any functional group is protected if necessary, and:
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@) removing any protecting groups; and
(i) optionally forming a phannaceutxcally-acceptable salt or- m—vxvo-cleavable

ester;

(b)  reacting an acid of the Formula V, or an activated derivative thereof,
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R¢
with an aniline of the Formula VII
RS
R?),
H,N
' H
/
N\
(o) (CHz)q — Q2 VII

under standard amide bond forming conditions, wherein variable groups are as defined in
claim 1 and wherein any functional group is protected, if necessary, and:

@ removing any protecting groups; and

(ii)  optionally forming a pharmaceutically-acceptable salt or ig—_giyg—cléavable

ester;

(c)  for the preparation of a compound of the Formula I wherein R', R or a substituent on
Q?is (1-6C)alkoxy or substituted (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylamino,
di-[(1-6C)alkyl}amino or substituted (1-6C)alkylamino, the alkylation, conveniently in the
presence of a suitable base, of an amide derivative of the Formula I wherein R, R'ora
substituent on Q? is hydroxy, mercapto or amino as appropriate;
(d) for the preparation of a compound of the Formula I wherein a substituent on Q? is
amino, (1-6C)alkylamino, di-[(1-6C)alkyl}jamino, substituted (1-6C)alkylamino, substituted
N-(1-6C)alkyl-(2-6C)alkylamino or a N-linked heterocyclyl group, the reaction, conveniently
in the presence of a suitable base, of an amide derivative of the Formula I wherein a

substituent on Q? is a suitable leaving group with an appropriate amine;

()  for the preparation of a compound of the Formula I wherein R', R? or a substituent on

Q* is (1-6C)alkanoylamino or substituted (2-6C)alkanoylamino, the acylation of a compound
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of the Formuk X whorzits R‘ R or a substituent on Q? is amino;
(®  forthe preparation of a compound of the Formula I wherein R’ or a substituent on Q?
is (1-6C)alkanesulphonylamino, the reaction of a compound of the Formula I wherein R' ora
substituenf on Q? is amino with a (1-6C)alkanesulphonic acid, or an activated derivative
5 thereof: or | =~
(g) forthe preparation of a compbund of the Formula I wherein R’ or a substituent on Q?
is carboxy, carboxy-(1-6C)alkyl, carboxy-(1-6C)alkoxy, carboxy-(1-6C)alkylamino,
N-(1-6C)alkyl-carboxy-(1-6C)alkylamino or carboxy-(2_-6C)alkanoylamino, the cleavage of a
compound of the Formula I wherein R! or a substituent on Q? is (1-6C)alkoxycarbonyl,
10 ( 1 -6C)alkoxycarbonyl-(1-6C)alkyl, (1 -6C)a1koxycarb6nyl-( 1-6C)alkoxy,
{1-6C)alkoxycarbonyl-(1-6C)alkylamino, N_—( 1-6C)alkyl-(1-6C)alkoxycarbonyl-
(1-6C)alkylamino or (1-6C)alkoxycarbonyl-(2-6C)alkanoylamino as appropriate.

12. A pharmaceutical composition which comprises an amide derivative of the Formula 1,
15 or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, according to claim 1
in association with a pharmaceutically-acceptable diluent or carrier.

13.  The use of an amide derivative of the Formula I, or a pharmaceutically-acceptable salt -

or in-vivo-cleavable ester thereof, according to claim 1 in the manufacture of a medicament

20 for use in the treatment of medical conditions mediated by cytokines.



