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AMIDE DERIVATIVES 

This invention concerns certain amide derivatives which are useful as inhibitors of 

cytoldne mediated disease. The invention also concerns processes for the manufacture of the 

5 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-1, IL-6 

10 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 occms, for 

example excessive production ofTNFa 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 

15 such as inflammation and immunoregulation. For example, lNFa 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 cellul8r system;, TNFa production precedes and mediates the 

production of other cytokines such as IL-1. 

20 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 release of proteolytic enzymes 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 stimulation of the release of proteoglycans 

25 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 

30 disease and gastritis), skin disease (especially psoriasis, eczema and dermatitis) and .;~ 

respiratory disease (especially asthma, bronchitis, allergic rhinitis, adult respiratory distress 
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syndrome and chronic obst,ructive pulmonary disease), and in the production and development 

of various cardiovascular and cerebrovascular disorders such as congestive heart failure, 

myocardial infarction, the formation of atherosclerotic plaques. hypertension, platelet 

aggregation, angina, stroke, Alzheimer's disease, reperfusion injury, vascular injury including 

5 restenosis and peripheral vascular disease, and,. for example, various disorders of bone 

metabolism such as osteoporosis (including senile and postmenopausal osteoporosis), 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 

10 implicated in mediating certain complications of bacterial, 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 production has also been implicated in mediating or exacerbating the development of 

diseases involving cartilllge or muscle resorption, pulmonary fibrosis, cirrhosis, renal fibrosis, 

1 S the cachexia found in certain chronic diseases such as malignant disease and acquired immune 

deficiency syndrome (AIDS), tumour invasiveness and tumour metastasis and multiple 

sclerosis. 

Evidence of the central role played by 1NFa in the cell signalling cascade which gives 

rise to rheumatoid arthritis is provided by the efficacy in clinical Studies of antibodies of 

20 'INFa CThe L~ 1994, 344, 1125 and British Journal ofRheumatology.. 1995, ~ 334). 

Thus cytokines such as 1NFa 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. 

25 Without wishing to imply that the compounds disclosed in the present invention 

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 mown as cyt<)kine suppressive binding protein 

(hereinafter CSBP) and reactivating kinase ·(hereinafter RK), is a member of the mitogen-

30 activated protein (hereinafter MAP) kinase family of enzymes which is known to be activated 

by physiological stress such as that induced by ionising radiation, cytotoxic agents, and 
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to~ for example endotoxins such as bacterial lipopolysaccharide, and by a variety of agents 

such as the cytoldnes, 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 'INFa and IL-1. 

S Known inhibitors of p38 kinase have been reviewed by G J Hanson in EX!)ert Opinions on 

TheraPeutic Patents. 1997, L 729-733. p38 kinase is known to exist in isofonns identified as 

p38a and p38p. 

The compowids 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. 

10 Certain 3-(5-bell7.8Dlido-2-methylphenyl)-3,4-dihydroquinaZolin-4:.one derivatives 

were disclosed in Chemical Abstracts, volume 77, abstract 19599. The disclosed compounds 

included·:- 3-(5-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 

3-[5-{4-methylbenzamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 

3-[S-(4-methoxybenz.amido)-2-m~ylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one. 

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

Formula la 

0 ;e(~" 
N . 

2 
X.-(CH2)q-Q. 

NAR~ .· . 
la 

wherein Xis -NHCO- or -CONH-; 

mis 0, 1, 2 or 3; 

20 R1 is hydroxy, halogeno, tritluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 

formyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio, 

(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, 

(l-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, (2-6C)alkanoyloxy, (l-6C)alkanoylamino, N-(l-6C)alkyl-

25 (1-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, H,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, 
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amino-(1-6C)alk.yl, (1-6C)allcylamino-(l-6C)alkyl, di.;[(1-6C)alkyl]amino-(1-6C)alkyl, 
. . 

carboxy-(1-6C)alkyl, (l-6C)alkoxycarbonyl-(1-6C)alkyl, carbamoyl-(1-6C)alkyl, 

N-(l-6C)alkylcarbamoyl-(1-6C)alkyl, N,H-di-[(1-6C)alkyl]carbamoyl-(l-6C)alkyl, 

halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, (l-6C)alkoxy-(2-6C)alkoxy, 

S 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, 

(1-6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amin<>-:(2-6C)alkoxy, 

halogeno-(2-6C)alkylamino, hydroxy-(2-6C)alkylamino~ (l-6C)alkoxy-(2-6C)alkylamino, 

IO cyano-(1-6C)alkylamino, carboxy-(1 ~6C)alkylamino, (1-6C)alkoxycarbonyl­

{1-6C)alkylamino, carbamoyl-(l-6C)alkylamino, N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino, 

N,H-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-{2-6C)alkylamino, . 

(1-6C)alkylaminQ-(2-6C)alkylamino, di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 

N-(1-6C)alkyl-halogeno-{1-6C)alkylamino, H-(l-6C)alkyl-hydroxy-(2-6C)alkylamino, 

IS N-(l-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N,-(l-6C)alkyl-cyano-(1-6C)alkylamino, 

N-(l-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl­

(l-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(l-6C)alkyl­

N-(l-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-(l-6C)alkyl-(l-6C)alkylamino-

20 (2-6C)alkylamino, N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylam~o, 

halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (l-6C)alkoxy­

(2-6C)alkanoylamino, cyano-(2-6C)alkaD.oylamino, 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-

25 (2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (l-6C)alkylamino-(2-6C)alkanoylamino 

or di-[(1-6C)alkyl]amino-(2-6C)alkanoylamino, 

or R1 is aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, aryloxy, arylamino, 

N-(1-6C)alkyl-arylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl-(l-6C)alkylamino, 

aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl, 

30 heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino, 

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

i I 
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(1-6C)alk.ylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heteroaryl-(1-6C)alkoxy­

( I-6C)alkyl, heteroaryl-(l-6C)alkylamino-(1 ~C)alkyl, N-(1-6C)alkyl-heteroaryl-

(1 •6C)alkylamino-(1-6C)alk.yl, heterocyclyl, heterocyclyl-(1-6C)alkyl, heterocyclyloxy, 

S heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alk.yl-heterocyclylamino, 

heterocyclyl-(1-6C)alkylamino, H-(1-6C)alkyl-heterocyclyl-(1-6C)alkylamino, 

heterocyclylcarbonylamino, heterocyciylsulphonylamino, N-heterocyclylsulphamoyl, 

heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy-(l-6C)alk.yl, heterocyclyl­

(1-6C)alk.ylamino-(1-6C)alkyl or N-(1 ~6C)alkyl-heterocyclyl-(l-6C)alk.ylamino-(1-6C)alk.yl, 

10 or (R1)m is a (1-3C)alkyleiledioxy group, 

and wherein any of the R1 substituents defined bereinbefore which comprises a CH2 group 

which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

optionally bear on each said CH2or CH3 group a substituent selected from hydroxy, amino, 
. . . 

(l-6C)alkoxy, (1-6C}alkylamino, di-[(1-6C}alkyl]amino and heterocyclyl, 

1 S and wherein any aryl, heteroaryl or heterocyclyl group in a R 1 substituent may optionally bear 

l or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (1-6C)alkoxy, carboxy, 

(1-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(1-6C}alkyl]carbamoyl, 

(2-6C)alkanoyl, amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, halogeno-(l-6C)alkyl, 

hydroxy-(1 ~<;:)81.kYl, (l-6C)alkoxy-(i-6C)alkyl, cyano-(l-6C}alkyl, amino-(1-6C)alkyl, 

20 (1-6C)alkylamino-(l-6C)alk.yl, di-[(1-6C)illc.yl]amino-( 1-6C)alkyl, aryl and aryl-(1-6C)alkyl, 

and wherein any heterocyclyl group in a R1 substituent may optionally bear 1 or 2 oxo or 

thioxo substituents; 

nis 0, 1 or2; 

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

25 (l-6C}alkoxycarbonyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, 

(l-6C)alkylamino or di-[(1-6C)alkyl]amino; 

R3 is hydrogen, halogeno, (l-6C)alkyl or (l-6C)alkoxy; 

q is 0, l, 2, 3 or 4; and 

Q is aryl, aryloxy, aryl-(1-6C)alkoxy, arylamino, N-(1-6C)alkyl-arylamino, 

30 aryl-(l-6C}alkylamino, N-(1-6C)alky1-aryl-(l-6C)alkylamino, aroylamino, 

arylsulphonylamino, N-arylcarbamoyl, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, 
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(3-7C)cycloalkyl, heteroaryl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, · 

N-(l-6C)alkyl-heteroarylamino, heteroary~-(l-6C)alkyiamino, N-(1-6C)alkyl-heteroaryl­

(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

N-heteroarylcarbamoyl, H-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, 

S heterocyclyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl­

heterocycJylamino, heterocyclyl-(1-6C)alkylamino, N-(l-6C)alkyl-heterocyclyl-

( 1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylcarbamoyl, 1'.J-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, 

and Q is optionally substituted with 1, 2 or 3 substituents selected from hydroxy, halogeno, 

10 trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, 

(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (1-6C)alkylthio, (l-6C)alkylsulphinyl, 

(1-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, 

N-(1-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 

(2-6C)alkanoyloxy, (1-6C)alkanoylamjno, H-(l-6C)alkyl-(1-6C)alkanoylamino, 

1 S N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 

N-(l-6C)alkyl~l-6C)alkanesulphonylamino, halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 

(1-6C)alkoxy-(1-6C)alkyl, cyano-(l-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino­

(1-6C)alkyl, di-[(1-6C)alkyl]amino-(l-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl­

(I-6C)alkyl, carbamoyl-(1-6C)alkyl, N-(1-6C)alkylcarbamoyl-(I-6C)alkyl, 

20 N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, halogeno-(2-6C)aikoxy, hydroxy-(2-6C)alkoxy, 

(l-6C)alk.oxy-(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, 

( l-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl]amino .. (2-6C)alkoxy, halogeno-

25 (2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (l-6C)alkoxy-(2-6C)alkylamino, cyano­

(l-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-(1-6C)alkylamino, 

carbamoyl-(1-6C)alky~o, N-(1-6C)alkylcarbamoyl-(l-6C)alkylamino, 

N,N-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-{2-6C)alkylamino, 

{1-6C)alkylamino-(2-6C)alkylamino, di-[{1-6C)alkyl]amino-(2-6C)alkylamino, 

30 N-(1-6C)alkyl-halogeno-(l-6C)alkylamino, H-Cl-6C)alkyl-hydroxy-(2-6C)alkylamino, •· . . 

N-(l-6C)alkyl-(l-6C)alkoxy".'(2-6C)alkylamino, N-(l-6C)alkyl-cyano-(1-6C)alkylamin~, 

i I 
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N-(1-6C)alkyl-carboxy-(l-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl­

(1-6C)alkylamino, N-(l-6C)alkyl-carbamoyl-(J-6C)alkylamino, N-(1-6C)alkyl­

N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-H,N-di-[(1-6C)alkyl]carbamoyl­

(1-6C)alkylamino, N{l-6C)alkyl-amino-(2-6C)alkylamino, N{l-6C)alkyl-(1-6C)alkylamino-

5 (2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl]amino-(2-6C)alkylamino; 

halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (l-6C)alkoxy­

(2-6C)alkanoylamino, ·cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, 

(l-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, 

N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(1-6C)alkyl]carbamoyl-

1 O (2-6C)a1kanoylamino, 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-(l-6C)alkylamino, N-(l-6C)alkyl-aryl­

(l-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl­

(2-6C)alkanoylamino, heteroaryl, heteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-

15 (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-(l-6C)alkoxy-(l-6C)alkyl, heteroaryl-(1-6C)alkylamino-(l-6C)alkyl, 

N:-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino-(1 ~6C)alkyl, heterocyclyl, heterocyclyl-

20 (1-6C)alkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl­

heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N{l-6C)alkyl-heterocyclyl­

(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy-

{ 1-6C)alkyl, heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl and N-(l-6C)alkyl-heterocyclyl-

25 (l-6C)alkylamino-(1-6C)alkyl, 

or Q is substituted with a (1-3C)alkylenedioxy group, 

and wherein any of the substituents on Q defined hereinbefore which comprises a CH2 group 

which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

optionally bear on each said C~or CH3 group a substituent selected from hydroxy, amino, 

30 (l-6C)alkoxy, (1-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 

and wherein any aryl, heteroaryl or heterocyclyl group in a 
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bear 1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 

(l-6C)alkoxycarbonyl, li-(l-6C)alkylcad>amoyl, N1N-di-[(l-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, amino, (1-6C)alkylamino, di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl, 

hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino{l-6C)alkyl, 

5 (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l .;.6C)alkyl, aryl and 8ryI-(1-6C)alkyl, 

and wherein Q when it is a heterocyclyl group or it contains a heterocyclyl group or any 

heterocyclyl group in a substituent on Q may optionally bear 1 or 2 oxo or thioxo substituents; 

or a pharmaceutically-~le salt or in-viyp-cleavable ester thereof; · 

except that 3-(S-ben7.81Dido-2-methylphenyl)-2-methyl-3,4-dihydroquill87.0lin-4-one, 

10 3-[5-( 4-methylbenzamido )-2':"methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 

3-[5-( 4-methoxybenzamido )-2-methylphenyl]·2-methyl-3,4-dihydroquill87.0lin-4-one are 

excluded. 

15 

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

the Formula lb 

wherein mis 0, I, 2 or 3; 

·d(RZ), 
o AA 

N . . ;·. NHCO-(CHa)q-Q 

NAR3 lb . 

R1 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 

fonnyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (1-6C)alkylthio, 

(1-6C)alkylsulphinyl,· (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

20 (1-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, (2-6C)alkanoyloxy, (l-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, 

N,li-di-[(1-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 

N-(l-6C)alkyl-(1-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(l-6C)alkyl, 

(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino{I-6C)alkyl, (1-6C)alkylamino-

25 (J .;.6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, carboxy{l-6C)alkyl, (l-6C)alkoxycarbonyl­

(1-6C)alkyl, carbamoyl{l-6C)alkyl, N-(l-6C)alkylcarbamoyl-(1-6C)alkyl, 

N,N-di-[(1-6C)alkyl]carbamoyl-(l-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 

i I 
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(1-6C)alkoxy-(2-6C)alkoxy, cyano-(1-6C)alkoxy, carboxy•(l-6C)alkoxy, 

(l-6C)alkoxycarbonyl-( 1-6C)alkoxy, carbamoyl-(1-6C)alkoxy, N-(l-6C)alkylcarbamoyl­

(l •6C)alkoxy, ~N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy, amino-(2-6C)alkoxy, 

(1-6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-(2-6C)alkoxy, halogeno-

5 (2-6C)alkylamino, hydroxy-(2-6C)alkylamino,. (1-6C)alkoxy-(2-6C)alkylamino, 

cyano~(l-6C)alkyJamjno, carboxy{l-6C)alkylamino, (1-6C)alkoxycarbonyl­

(l-6C)alkylamino, carbamoyl-(l-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(l-6C)alkylamino, 

N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2.;.6C)alkylamino, 

(1-6C)alkylamino-(2~6C)alkylamino, di-[( l-6C)alkyl]amino-(2-6C)alkylamino, 

10 N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, H-(I-6C)alkyl-hydroxy-(2-6C)alkylamino~ 

N-(l-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino, 

H-(1-6C)alkyl-carboxy-(l-6C)alkylamino, N-(1 ~6C)alkyl-(l-6C)alkoxycarbonyl- · 

(1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(l-6C)alkyl­

N-(1-6C)alkylcarbamoyl-(1-6C)alk:ylamino, N-(1-6C)alkyl-N,H-di-((1-6C}alkyl]carbamoyl-

1 S (1-6C)alkylamino,N-(l-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, (l-6C)alkoxy­

(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, 

( l-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, 

20 N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,H-di-[(1-6C)alkyl]carbamoyl .. 

(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino 

or di-[(l-6C)alkyl]amino-(2-6C)alkanoylamino, 

or R1 is aryl, aryl-(1-6C)alkyl, aryl-(l-6C)alkoxy, aryloxy, arylamino, 

N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-(1-6C)alkylamino, 

25 aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl, 

beteroaryl-(1-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino, 

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

(1 ·-6c)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heteroaryl-(1-6C)alkoxy-

30 (l-6C)alkyl, heteroaryl-(l-6C)alkylamino-(l-6C)alkyl, N-(1-6C)alkyl-heteroaryl­

(1-6C)alkylamino-(l-6C)alkyl, heterocyclyl, heterocyclyl-(l-6C)alkyl, heterocyclyloxy, 
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heterocyclyl-(1-6C)allcoxy, heterocyclylamino, N-Cl-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)allcoxy-(l-6C)alkyl, heterocyclyl-

5 (l-6C)alkylamino-(1-6(:!)alkyl or N-Cl-6C)alkyl-heterocyclyl-(l-6C)alkylamino-(l-6C)alk.yl, 

or (R1jm is a (l-3C)allcylenedioxy group, 

and wherein any of the R1 substituents defined. hereinbefore which comprises a CH2 group 

which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

optionally bear on each said CH2 or CH3 group a substituent selected from hydroxy, amino, 

10 (1-6C)alkoxy, (1~6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 

and wherein any aryl, ~l or heterocyclyl group in a R1 substituent may optionally bear 

1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 

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

(2-6C)alkanoyl, amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, halogeno-(1-6C)alkyl, 

15 hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, 

(1-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl, 

n isO, lor2; 

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

(l-6C)alkoxycarbonyl~ (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, 

20 (l-6C)alkylamino or di-[(1-6C)alkyl]amino; . 

R3 is hydrogen, halogeno, (l-6C)alkyl or (l-6C)alkoxy; 

q is 0, 1, 2, 3 or 4; and 

Q is aryl, aryloxy, aryl-(1-6C)alkoxy, arylamino, N-(1-6C)alkyl-arylamino, 

aryl-(l-6C)alkylamino, N-(1-6C)alkyl-aryl-(l-6C)alkylamino, aroylamino, 

25 arylsulphonylamino, N-arylcarbamoyl, H-arylsulphamoyl, aryl-(2-6C)alkanoylamino, 

(3-7C)cycloalkyl, heteroaryl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, 

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

(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

N-heteroarylcarbamoyl, N-heteroarylsulphamoyl, heteroaryl-(2"'.6C)alkanoylamino, 

30 heterocyclyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl­

heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-
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(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylcarbamoyl, N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, 

and Q is optionally substituted with 1, 2 or 3 substituents selected from hydroxy, halogeno, 

trlfluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, 

5 (2-6C)alkenyl, (2-6C)alkynyl, ( 1-6C)alkoxy, (i-6C)alkylthio, (l-6C)alkylsulphinyl, 

(l-6Cjalkylsulphonyl, (l-6C)alkylamino, di-[(I-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 

N-CI-6C)alkylcarbamoyl, N,N-di-[(I-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 

(2-6C)alkanoyloxy, (1-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 

l:i,li-di-[(1-6C)a1kyl]sulphamoyl, (1-6C)alkartesulphonylamino, N-(l-6C)alkyl-

10 (l-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (l-6C)alkoxy­

(l-6C)alkyl, cyano-(1-6C)alkyl, amino-(l-6C)alkyl, (1-6C)alkylamino-(l-6C)alkyl, 

di-[(1-6C)alkyl]amino-(1-6C)alkyl, carboxy-(1-6C)alkyl, (1-6C)alkoxycarbonyl-(1-6C)alkyl, 

carbamoyl-(1-6C)alkyl, N{l-6C)alkylcarbamoyl-(l-6C)alkyl, 

N,N-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 

15 ( 1-6C)alkoxy-(2-6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(1-6C)alkoxy, 

( l-6C)alkoxycarbonyl-(1-6C)alkoxy, carbamoyl-(l-6C)alkoxy, N-(1-6C)alkylcarbamoyl­

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

(l-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-

20 (l-6C)alkylamino, carboxy-(1-6C)alkylamino, (l-6C)alkoxycarbonyl-(1-6C)alkylamino, 

carbamoyl-(1-6C)alkylamino, N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino, 

N,N-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino, 

(l-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino-(2-6C)alkylamino, 

N-(1-6C)alkyl-halogeno-(1-6C)alkylamino, N-(l-6C)alkyl-hydroxy-(2-6C)alkylamino, 

25 N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(1-6C)alkylamino, 

N{l-6C)alkyl-carboxy-(l-6C)alkylamino, N-(l-6C)alkyl-(1-6C)alkoxycarbonyl­

(1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(l-6C)alkyl­

N-(1-6C)alkylcarbamoyl-(l-6C)alkylamino, N-(l-6C)alkyl-N,N-di-[(1-6C)alkyl]carbamoyl­

(l-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(l-6C)alkyl-(l-6C)alkylamino-

30 (2-6C)alkylamino, N-(l-6C)alkyl-di-[(1-6C)alkyl]amino-(2-6C)alkylamino, 

halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (1-6C)alkoxy-
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(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carbmcy-(2-6C)alkanoylamino, . .. . 

(l-6C)alkoxycarbonyl-(2-6C)alkanoyJmnjno, carbamoyl-(2-6C)~oylamino, 

N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(1-6C)alkyl]carbamoyl­

(2-6C)alkanoylamino, mnino-(2-6C)alkanoylamino, (l-6C)alkylamino-(2-6C)alkanoylamino, 

5 di-[(l-6C)alkyl]amino-(2-6C)alkanoylamino, aryl, aryl-(1-6C)alkyl, aryl-(l-6C)alkoxy, 

aryloxy, arylamino, N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N{l-6C)alkyl-aryl­

(l-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl­

(2-6C)alkanoylamino, heteroaryl, heteroaryl-(t~6C)alkyl, heteroaryloxy, heteroaryl­

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

I 0 N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino, 

heteroarylsulphonylamino, .N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, 

heteroaryl-(l-6C)alkoxy-(1-6C)alkyl, heteroaryl-(1-6C)alkylamino-(l-6C)alkyl, 

N-(l-6C)alkyl-heteroaryl~(l-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heterocyclyl­

(1-6C)alkyl, heterocycJyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl-

l 5 heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl­

(1-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy­

(l-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(l-6C)alkyl and N-(1-6C)alkyl-heterocyclyl-

( 1-6C)alkylamino-(1-6C)alkyl, 

20 or Q is substituted with a (1-3C)alkylenedioxy group, 
. . . 

and wherein any of the substituents on Q defined hereinbefore which comprises a CH2 group 

which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

optionally bear on each said CH2 or CH3 group a substituent selected from hydroxy, amino, 

(1-6C)alkoxy, (l-6C)alkylamino, di-[(1-6C)alkyl]amino and heterocyclyl, 

25 and ·wherein any aryl, heteroaryl or heterocyclyl group in a substituent on Q may optionally 

bear 1 or 2 substiiuents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 

(l-6C)alkoxycarbonyl, N{l-6C)alkylcarbamoyl, N.N-di".'[(1-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, amino, (l-6C)alkylamino, di-[(1-6C)alkyl]amino, halogeno-(1-6C)alkyl, 

hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(1-6C)alkyl, cyano-(l-6C)alkyl, amino-(1-6C)alkyl, 

30 (1-6C)alkylamino-(l-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(l-6C)alkyl; 

or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof; 

i I 
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except that 3-(S-bemamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 

3-[5-( 4~inethylbenzamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 

3-[S-( 4-methoxybenzamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one are 

excluded. 

5 In this specification, the term {1-6C)alkyl includes straight-chain and branched-chain 

alkyl groups such as propyl, isopropyl and tsm;-butyl, and (3-6C)cycloalkyl groups such as 

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. However references to individual alkyl 

groups such as "propyl" are specific for the straight-chain version only, references to 

individual branched-chain alkyl groups such as "isopropyl" are specific for the branched-chain 

10 ·version only and reference~ to individual cycloalkyl groups such u 11cyclopentyl11 are specific 

for that 5-membered ring only. An analogous convention applies to other generic terms, for 

example (l-6C)alkoxy includes methoxy, ethoxy, cyclopropyloxy and cyclopentyloxy, 

(l-6C)alkylamino includes methylamino, ethylamino, cyclobutylamino and cyclohexylamino, 

and di-[(1-6Calkyl]amino includes dimethylamino, diethylamino, N~clobutyl-

15 N-methylamino and N-cyclohexyl-N-ethylamino. 

It is 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 one or more asymmetric 

carbon atoms, the invention includes in its definition any such optically active or racemic 

form which P°.~ the property of inhibiting cytokines, in particular~· The synthesis 

20 of optically active forms may be ~ed out by standard techniques of organic chemistry well 

known in the art, for example by synthesis from optically active starting materials or by 

resolution of aracemic form. Similarly, inhibitory properties against TNF may be evaluated 

using the standard laboratory techniques referred to hereinafter. 

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

25 A suitable value for R1 or Q when it is aryl, for a substituent on Q when it is aryl or for 

the aryl ~up within a R 1 ·substituent or a Q group or within a substituent on Q is, for 

example, phenyl, indenyl, indanyl, naphthyl, tetrahydronaphthyl or tluorenyl, preferably 

phenyl. 

A suitable value for R1 or Q when it is heteroaryl, for the heteroaryl group within a R1 

30 substituent or a 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 monocyclic 
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. ring, a 9- or 10-membered bicyclic ring or a 13- or 14-n;iembered 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-tria7.enyl, 

5 benzofuranyl, indolyl, ~em.othienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, 

benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl, naphthyridinyl, 

carbazolyl, dibenzofllranyl, dibenzothiophcmyl, .S,S-dioxodibenzothiophenyl, xanthenyl, 

dibenzo-1,4-dioxinyl, phenoxathiinyl, phenoxazinyl, dibenzothiinyl, phenothiazinyl, 

thianthrenyl, benzofuropyridyl, pyridoindolyl, acridinyl or pltenanthridinyl, preferably furyl, 

IO thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isotltiazolyl, pyridyl, 

pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, 

benzimidazolyl, benzothiazolyl, indazolyl, benzofiuv.anyl, quinolyl, isoquinolyl, 

quinazolinyl, quinoxalinyl, naphthyridinyl, carbazolyl, dibenzofuranyl, dibenzothiophenyl or 

xanthenyl, more preferably furyl, thienyl, isoxazolyl, thiazolyl, pyridyl, benzothienyl, 

15 benzofura7.8D.yl, quinolyl, carbazolyl, dibenzofuranyl or dibenzothiophenyl. 

A suitable value for R1 or Q when it is heterocyclyl, for a substituent on Q when it is 

. heterocyclyl or for the heterocyclyl group within a R1 substituent or a Q group or within a 

substituent on Q is, for example, a non-aromatic saturated or partially saturated 3- to 

10-membered monocy~lic or bicyclic ring with up to five heteroatoms selected from oxygen, 

20 nitrogen and sulphur, for example oxiranyl, oxetanyl, azetidinyl: tetrahydrofuranyl, 

tetrahydropyranyl, pyrrolinyl, pyrrolidinyl, imidazolinyl, imidazolidinyl, pyrazolinyl, 

pyrazolidinyl:o 1,1-dioxidoisothiazolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl, 

1, l-dioxotetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, 

homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or 

25 tetrahydropyrimidinyl or benzo derivatives thereof such as 2;3-dihydrobenzofuranyl, 

2,3-dihydrobenzothienyl, indolinyl, isoindolinyl, chromanyl and isochromanyl, preferably 

azetidin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1 •yl, pyrrolidin-2'."yl, 1,1-dioxidoisothiazolidin-2-yl, 

morpholino, l ,l-dioxotetrahydro-4H-l ,4-thiazin-4-yl, piperidin-3-yl, piperidin-4-yl, 

homopiperidin-1-yl, piperidino, piperazin-l~yl or homopiperazin-1-yl. A suitable value for 

30 such a group which bears 1 or 2 oxo or thioxo substituents is, for example, 2-oxopyrrolidinyl, 

i I 
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2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 2-oxopiperidinyl, 

2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl. 

A suitable value for Q when it is (3.;7C)cycloalkyl is, for e~ple, a non-aromatic 

mono- or bicyclic 3- to 7-membered carbon ring such as cyclopropyl, cyclobutyl, cyclopentyl, 

5 cyclohexyl, cyclohepeyl or bicyclo[2.2.l]heptyl, preferably cyclobutyl, cyclopentyl, 

cyclohexyl or cycloheptyl, more preferably cyclohexyl. 

Suitable values for various R', R2 or R3 groups, or for various substituents on Q or on 

an aryl, heteroaryl or heterocyclyl group within R1 or on an aryl, beteroaryl or beterocyclyl 

group on a substituent on Q include:-

10 for halogeno: fluoro, chloro, bromo and iodo; 

for (l-6C)alkyl: methyl, ethyl, propyl, isopropyl, tert-butyl, cyclobutyl, 

for (2-6C)alkenyl: 

for {2-6C)alkynyl: 

15 for {1-6C)alkoxy: 

for (l-6C)alkylamino: 

for di-[{1-6C)alkyl]amino:. . .. .. ... .. 

20 

for (1-6C)alkoxycarbonyl: 

for N-(1-6C)alkylcarbamoyl: 

· cyclopentyl and cyclohexyl; 

vinyl and allyl; 

ethynyl and 2-propynyl; 

methoxy, ethoxy, propoxy, isopropoxy, cyclopropyloxy, 

butoxy, cyclobutyloxy and cyclopentyloxy; 

methylamino, ethylamino, propylamino, 

cyclobutylamino and cyclohexylamino; 

dim~ylamino, diethyl~no and N-ethyl­

N-methylamino; 

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and 

tert.;.butoxycarbonyl; 

N-methylcarbamoyl, N-ethylcarbam.oyl and 

N-propylcarbamoyl; 

25 for N,N-di-[(1-6C)alkyl]carbamoyl: N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl 

and·N,H-diethylcarbamoyl; 

for (2-6C)alkanoyl: 

for halogeno-(1-6C)alkyl: 

30 

acetyl and propionyl; 

fluori>methyl, chloromethyl, bromomethyl, 

difluoromethyl, dichloromethyl, dibromomethyl, 

2-fluoroethyl, 2-chloroethyl and 2-bromoethyl; 
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hydroxymethyl, 2-hydroxyethyl, 1-hydroxyetbyl 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; 

10 

for (1-6C)alkylamino-{1-6C)alkyl: methylaminomethyl, ethylaminomethyl, 

1-methylaminoethyl, 2-methylaminoethyl, 

2-ethylaminoethyl and 3-methylaminopropyl; 

for di-[(1-6C)alkyl]amino-(1-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

1-dimethylaminoethyl, 2-dimethylaminoethyl and 

3-dimethylaminopropyl. 

1 S Suitable values for R1 or Q and suitable values for a substituent on R1 or Q include:-

. for aryl-(1-6C)alkyl: benzyl, 2-phenylethyl, 2-phenylpropyl and 

3-phenylpropyl; 

for aryl-(1-6C)alkoxy: 

for aryloxy: 

20 for arylamino: 

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

for aryl-(l-6C)alkylamino: 

benzyloxy and 2-phenylethoxy; 

phenoxy and 2-naphthyloxy; 

anilino; 

N-methylanilino and N-ethylanilino; 

benzylamino, 2-phenethylamino, 2-phenylpropylamino 

and 3-phenylpropylamino; 

for N-(1-6C)alkyl-aryl-(1-6C)alkylamino: N-benzyl-N-methylamino; 

25 for aroylamino: 

arylsulphonylamino: 

for N-arylcarbamoyl: 

for N-arylsulphamoyl: 

for aryl-(2-6C)alkanoylamino: 

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

bem:amido and 2-naphthoylamino; 

benzenesulphonylamido; 

N-phenylcarbamoyl; 

N-phenylsulphamoyl; 

phenylacetamido and 3-phenylpropionamido; 

heteroarylmethyl, 2-heteroarylethyl, 2-heteroarylpropyl 

and 3-heteroarylpropyl; 

f I 
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for beteroaryl-(1-6C)alkoxy: heteroarylmethoxy and 2-heteroarylethoxy; 

for N-( 1-6C)alkyl-heteroarylamino: N-methylheteroarylamino; 

for heteroaryl-(l-6C)alkylamino: beteroarylmethylamino, 2-heteroarylethylamino and 

3-heteroarylpropylamino; 

S for N-(1-6C)alkyl-heteroaryl-(l-6C)alkylamino: N-methylheteroarylmethylamino 

10 

and N-methyl-2-heteroarylethylamino; 

for heteroaryl-(2-6C)alkanoylamino: heteroarylacetamido and 

3-heteroarylpropionamido; 

for heteroaryl-(1-6C)alkox.y-(1-6C)alkyl: · heteroarylmethoxymethyl, 

2-heteroarylethoxymethyl and 

·3-heteroarylpropoxymethyl; 

for heteroaryl-(1-6C)alkylamino-(1-6C)alkyl: heteroarylmetbylaminometbyl, 

2-heteroarylethylaminomethyl and 

3-heteroarylpropylaminomethyl; 

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

20 

for heterocyclyl-(1-6C}alkyl: 

N-methylaminomethyl, N-(2-heteroarylethyl)­

N-methylaminomethyl and N{3-heteroarylpropyl)­

N-methylaminomethyl; 

h~cyclylmethyl, 2-~eterocyclylethyl, 

2-~eterocyclylpropyl and 3-:heterocyclylpropyl; 

for heterocyclyl-(1-6C)alkox.y: heterocyclylmethoxy and 2-heterocyclylethoxy; 

for N-(1-6C)alkyl-heterocyclylamino: H-methylheterocyclylamino; 

for heterocyclyl-(1-6C)alkylamino: heterocyclylmethylamino, 2-heterocyclylethylamino and 

3-heterocyclylpropylamino; 

25 for N{l-6C)alkyl-heterocyclyl-(1-6C)alkylamino: N-methylheterocyclylmethylamino 

30 

and N-methyl-2-heterocyclylethylamino; 

for heterocyclyl-(2-6C)alkanoylamino: · heterocyclylacetamido and 

3-heterocyclylpropionamido; 

for heterocyclyl-(1-6C)alkoxy-(1-6C)alkyl: heterocyclylmethoxymethyl, 

2-heterocyclylethoxymethyl and 

3-heterocyclylpropoxymethyl; 
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for heterocyclyl-(1-6C)alkylamino-(1-6C)alkyl: heterocyclylmethylaminomethyl, .. 

. . . . . 2-heterocyclylethyhuninomethyl and 

3-heterocyclylethylaminomethyl; 

for N-(1-6C)alkyl-h~yclyl-(1-6C)alkylamino-(l-6C)alkyl: N-heterocyclylmethyl-

for (l-3C)alkylenedioxy: 

for (l-6C)alkylthio: 

H-methylaminomethyl, N-(2-heterocyclylethyl)­

N-methylaminomethyl and N-(3-heterocyclylpropyl)­

N-methylaminomethyl; 

methylenedioxy, etbylenedioxy and trimethylenedioxy; 

methylthio, ethylthio and propyltbio; 

10 for (1-6C)alkylsulphinyl: methylsulphinyl, ethylsulphinyl and propylsulphinyl; 

methylsulphonyl, ethylsulphonyl and propylsulphonyl; for (l-6C)alkylsulphonyl: . 

for (2-6C)alkanoyloxy:. acetoxy and propionylox:y: 

for (1-6C)alkanoylamino: formamido, acetamido and propionamido; 

for N-(1-6C)alkyl-(1~6C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 

15 for N-(1-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl; 

for N,N-di-[(1-6C)alkyl]sulphamoyl: N.N-dimethylsulphamoyl; 

for (1-6C)alkanesulphonylamino: .· methanesulphonamido and ethanesulphonamido; 

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

and N-methylethanesulphonylamino; .. 
20 for carboxy-(l-6C)alk;rl: carboxymethyl, 1-carboxyethyl, 2-carboxyethyl, . 

25 

30 

3-carboxypropyl and 4-carboxybutyl; 

for (1-6C)alkoxycarbonyl-(1-6C)alkyl: methoxycarbonylmethyl, ethoxycarbonylmethyl, 

for carbamoyl-(l-6C)alkyl: 

tert-butoxycarbonylmethyl, 1-methoxycarbonylethyl, 

1-ethoxycarbonylethyl, 2-methox:ycarbonylethyl, 

2-ethoxycarbonylethyl, 3-metboxycarbonylpropyl and 

3-ethoxycarbonylpropyl; 

carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl 

and 3-carbamoylpropyl; 

for N-(1-6C)alkylcarbamoyl-(1-6C)alkyl: N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl, N-propylcarbamoylmetbyl, 

1-(H-methylcarbamoyl)ethyl, 

i I 
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1-(H-ethylcarbamoyl)ethyl, 

2-(N-methylcarbamoyl)ethyl, 2-(li-etbylcarbamoyl)ethyl 

and 3-(H-methylcarbamoyl)propyl; 

for N,N-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkyl: H,N-dimethylcarbamoylmethyl, 

5 

10 

for halogeno-(2-6C)alkoxy: 

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

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

N-ethyl-H-methylcarbamoylmethyl, 

N 1N-dietbylcarbamoylmetbyl, 

1-(li,H-dimethylcarbamoyl)ethyl, 

1-01,N-diethylcarbamoyl)ethyl, 

2-(N,li-dimethylcarbamoyl)ethyl, 

2-aili-diethylcarbamoyl)ethyl, 

3-<N,N-dimethylcarbamoyl)propyl and 

4-(H,li-dimethylcarbamoyl)butyl; 

2-cbloroethoxy, 2-bromoethoxy, 3-chloropropox:y, 

1,1,2,2-tetrafluoroethoxy and 2,2,2-trifluoroethoxy; 

2-hydroxyethoxy, 3-hydroxypropoxy, 2-hydroxy- · 

1-metbylethoxy ,2-hydroxy-2-propoxy and · 

4-hydroxybutoxy; 

2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 

2-methoxy-1-methylethoxy and 4-ethoxybutoxy; 

20 for cyano-(1-6C)alkoxy: cyanomethoxy, 2-cyanoethoxy and 3-cyanopropoxy; 

carboxymethoxy, 1-carboxyethoxy, 2-carboxyethoxy 

and 3-carboxypropoxy; 

25 

for carboxy-(1-6C)alkoxy: 

for ( 1-6C)alkoxycarbonyl-(l-6C)alkoxy: methoxycarbonylmethoxy, 

ethoxycarbonylmethoxy, tert-butoxycarbonylmeth.oxy, 

2-methoxycarbonylethoxy and 

3-ethoxycarbonylpropoxy; 

for carbamoyl-(1-6C)alkoxy: carbamoylmethoxy and 2-carbamoylethoxy; . 

for N-(l-6C)alkylcarbamoyl-(1-6C)alkoxy: N-methylcarbamoylmethoxy, 

2-(N.-ethylcarbamoyl)ethoxy and 

30 3-(H-methylcarbamoyl)propoxy; 

for N,N-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkoxy: N,N-dimethylcarbamoylmethoxy, 
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2-<H,N-dimethylcarbamoyl)ethoxy and 

3-CH,H-diethylcarbamoyl)propoxy; 

2-aminoethoxy, 2-amino-1-methylethoxy, 

3-aminopropoxy, 2-amino-2-methylpropoxy and 

S 4-aminobutoxy; 

10 

15 

20 

for ( l-6C)alkylamino-(2-6C)alkoxy: . 2-methylaminoethoxy, 

2-methylamino-1-methylethoxy and 

3-ethylaminopropoxy; 

for di-[(l-6C)alkyl]amino-(2-6C)alkoxy: 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 

for halogeno-(2-6C)alkylamino: 

for hydroxy-(2-.6C)alkylamino: 

2-dimethylaminopropoxy, 2-dimethylamino-

2-methylethoxy, 3-dimethylaminopropoxy and 

4-dimethylaminobutoxy; 

2-tluoroethylamino, 2-chloroethylamino, 

2-bromoethylamino, 3-fluoropropylamino and 

3-chloropropylamino; 

2-hydroxyethylamino, 3-hydroxypropylamino, 

2-hydrox.y-2-methylpropylamino and 

4-hydroxybutylamino; 

for ( l.-6C)alkoxy-(2-6C)alkylamino: 2-methoxyethylamino, 2-ethoxyethylamino, 

for cyano-(l-6C)alkylamino: 

3-methoxypropylamino and 3-ethoxypropylamino; 

cyanomethylamino, 2-cyanoethylamino and 

3-cyanopropylamino; 

for carboxy-(1-6C)alkylamino: carboxymethylamino, 1-carboxyethylamino, 

2-carboxyethylamino and 3-carboxypropylamino; 

25 for ( 1-6C)alkoxycarbonyl-(l-6C)alkylamino: methoxycarbonylmethylamino, 

30 

2-(ethoxycarbonyl)ethylamino and 

3-(tert-butoxycarbonyl)propylamino; 

for carbamoyl-(l-6C)alkylamino: carbamoylmethylamino and 2-carbamoylethylamino; 

for N-(1-6C)alkylcarbamoyl-(l-6C)alkylamino: N-methylcarbamoylmethylamino, 

N~ylcarbamoylmethylamino and 

2-(li-methylcarbamoyl)ethylamino; 
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for N,N-di-[(1-6C)alkyl]carbamoyl-(l-6C)alkylamino: 

H,H-dimethylcarbamoylmethylamino, 

N,N-diethylcarbamoylmethylamino and 

2-~N-dimethylcarbamoyl)ethylamino; 

S for amino-(2-6C)alkylamino: 2-aminoethylamino, 3-aminopropylamino, 

2-amino-2-methylpropylamino and 

10 

15 

4-aminobutylamino; 

for (l-6C)alkylamino-(2-6C)alkylamino: 2-methylaminoethylamino, 

2-ethylaminoethylamino, 2-propylaminoethylamino, 

3-methylaminopropylamino, 3-ethylaminopropylamino, 

2-methylamino-2-methylpropylamino and 

4-methylaminobutylamino; 

for di-[(l-6C)alkyl]amino-{2-6C)alkylamino: 2-dimethylaminoethylamino, 

2-(N-ethyl-N-methylamino )ethylamino, 

2-diethylaminoethylamino, 2-dipropylaminoethylamino, 

3-dimethylaminopropylamino, 

3-diethylaminopropylamino, 

2-dimethylamino-2-methylpropylamino and 

4-dimethylaminobutylamµi~; 
. . 

20 for N-(l-6C)alkyl-halogeno-(2-6C)allo/lamino: N-(2-chloroethyl}N-methylamino, .- . 

25 

N-(2-bromoethyl)-N-methylamino and 

N-(2-bromoethyl)-N-ethylamino; 

for N-( l-6C)alkyl-hydroxy-(2-6C)-alkylamino: N-(2-hydroxyethyl)-N-methylamino, 

N-(3-hydroxypropyl)-N-methylamino and 

N-ethyl-N-(2-hydroxyethyl)amino; 

for N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino: N-methyl-N-(2-methoxyethyl)amino, 

N-methyl-N-(3-methoxypropyl)amino and 

N-ethyl-N-(2-methoxyethyl)amino; 

for N-(l-6C)alkyl-cyano-(l-6C)alkylamino: N-( cyanomethyl)-N-methylamino; 

30 for N-( 1-6C)alkyl-carboxy-(1-6C)alkylamino: · N-carboxymethyl-N-methylamino and 

N-(2-carboxyethyl)-N-methylamino; 
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for N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-(l-6C)alkylamino: 

N-methoxycarbonylmethyl-N-methylamino, 

N-(2-ethoxycarbonylethyl~N-ethylamino and 

. N-(2-lmi-butoxycarbonylethyl)-N-methylamino; 

5 for N-(1-6C)alkyl-carbamoyl-(l-6C)alkylamino: N-carbamoylmethyl-N-methylamino and 

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

for N-(l-6C)alkyl-N~l-6C)alkylcarbamoyl-( l-6C)alkylamino: 

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

N-(N-ethylcarbamoylmethyl)-N-methylamino 

1 O and N-[2-(H-methylcarbamoyl)ethyl]-N-methylamino; 

15 

20 

25 

30 

for N-(l-6C)alkyl-N,N-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkylamino: 

N-<N,N-dimethylcarbamoylmethyl)- N-methylamino and 

N-[2-(N,N-dimethylcarbamoyl)ethyl]- N-metbylamino; 

for N-(l-6C)alkyl-amino-(2-6C)alkylamino: N-(2-aminoethyl)-N-methylamino, 

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

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

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

N-methylamino, N-(2-methylaminoethyl)­

N-methylamino, N-(3-methylaminopropyl)-
.. . . ... 

N-methylainino, N-(3~ethyiammopropyl)-N-ethylamino .. 

and li-(4-methylamin~butyl)-N-methylamino; 

for N-( l-6C)8lkyl-di-[(1-6C)alkyl]amin~(2-:-6C)alkylamino: 

N-(2...dimethylaminoethyl)-N-methylamino, 

N-(2-diethylaminoethyl)-N-methylamino, 

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-hydrQxyacetamido and 3-hydroxypropionamido; 

for (1-6C)alkoxy-(2-6C)alkanoylamino·: 2-methoxyacetamido and 

3-methoxypropionamido; 

for cyano-(2-6C)alkanoylamino: 2-cyanoacetamido and 3-cyanopropionamido; 

i I 
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for carboxy-(2-6C)alkanoylamino: 2-carboxyacetamido and 3-carboxypropionamido; 

for (l-6C)alkoxycarbonyl-(2-6C)alkanoylamino: 2-methoxycarbonylacetamido, 

2-(!m-butoxycarbonyl)acetamido and 

3-methoxycarbonylpropionamido; 

S for carbamoyl-(2-6C)alkanoylamino: 2-carbamoylacetamido, 

10 

3-carbamoylpropionamido and 4-carbamoylbutyramido; 

for N-(l-6C)alkylcarbamoyl-(2-6C)alkanoylamino: 2-(N-methylcarbamoyl)acetamido and 

3-(H-ethylcarbamoyl}propionamido; 

for N,N-di-[(1-6C)alkyl]carbamoyl-(2-6C)dkanoylamino: 

.2-(H,H-dimethylcarbamoyl)acetamido, 

2-(N,H-diethylcarbam.oyl)acetamido and 

·3-CN,N-dimethylcarbamoyl)propionamido; 

for amino-(2-6C)alkanoylamino: 2-aminoacetamido, 2-aminopropionamido and 

3-aminopropionamido; 

15 for ( 1-6C)alkylamino-(2-6C)alkanoylamino: 2-methylaminoacetamido, 

20. 

2-ethylaminoacetamido, 2-methylaminopropionamido 

and 3-methylaminopropionamido; 

for di-[(1-6C)alkyl]amino-(2-6C)alkanoylam.ino: 2-dimethylaminoacetamido, 

2-diethylam.inoacetamido, 
. . . , . . 

2-dimethylaminopropionamido and . 

3-dimethylaminopropionamido. 

When, as defined hereinbefore, any of the substituents on R1 or Q which comprises a 

CH2 group which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon 

atom may optionally bear on each said CH2or CH3 group a substituent selected from hydroxy, 

25 amino, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, suitable 

substituents so formed include, for example, substituted heterocyclyl-(l-6C)alkoxy groups 

such as 2-bydroxy-3-piperidinopropoxy and 2-hydroxy-3-morpholinopropoxy, substituted 

amino-(2-6C)alkoxy groups such as 3-amino-2-hydroxypropoxy, substituted 

( 1-6C)alkylamino-(2-6C)alkoxy groups such as 2-hydroxy-3-methylam.inopropoxy, 

30 substituted di-[(1-6C)alkyl]am.ino-(2-6C)alkoxy groups such as 3-dimethylamino-

2-hydroxypropoxy, 3-[li-(3-dimethylaminopropyl}N-methylamino]propoxy and 
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3-[l:'!-(3-dimethylaminopropyl}N-methylamino]-2-hydroxypropoxy, substituted heterocyclyl­

(1-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy-

3-morpholinopropylaniino, substituted amino-(2-6C)alkylamino groups such as 3-amino-

2-hydroxypropylamino, substituted (1-6C)alkylamino-(2-6C)alkylamino groups such as 

5 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-[N-(3-dimethylaminopropyl)-N-methylamino ]-

2-hydroxypiopylamin~ and substituted (l-6C)alkylamino-(1-6C)alkyl groups such as 

2-dimethylaminoethylaminomethyl, 3-dimethylaminopropylaminomethyl, 

10 3-dimethylamino-2,2-m.methylpropylaminomethyl, 2-morpholinoethylaminomethyl, 

2-piperazin-1-ylethylaminomethyl and 3-morpholinopropylaminomethyl. 

A suitable pharmaceutically•acceptable salt of a compound of the Fonnula Ia or lb is, 

for example, an acid-addition salt of a compound of the Formula la or lb which is sufficiently 

basic, for example an acid-addition salt with an inorganic or organic acid such as 

15 hydrochloric, hydrobromic, sulphuric, tritluoroacetic, citric or maleic acid; or, for example a 

salt of a compound of the Formula la or lb 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 base such as methylamine, dimethylamine, trimethylamine, piperidine, 

morpholine or tris-(2-hydroxyethyl)amine. 

20 
:- ~ . · ................... · .. ·~.· . ~~ .... .. 

· Various forms of pro~gs are known in the art. For examples of such prodrug 

derivatives, see: 
·= : ... 

a) Design of Prodrµgs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 

Eneymologi Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 

25 H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 113-191 

(1991); 

c) H. Bundgaard, Advanced Drug Deliverv Reviews, I, 1-38 (1992); 

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and 

e) N. Kakeya, et al., Chem. Phann. Bull., l2, 692 (1984). 

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

compound of the Fonnula Ia or lb. An in-vivo-cleavable ester of a ·compound of the 
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Formula la or lb containing a carboxy group is, for example, a pharmaceutically-acceptable 

ester which is cleaved in the human or amma1 body to produce the parent acid. Suitable 

pharmaceutically-acceptable esters for carboxy include (l-6C)alkoxymetbyl esters, for 

example methoxymetbyl; (1-6C)alkanoyloxymethyl esters, for example pivaloyloxymethyl; 

S phthalidyl esters; (3-8C)cycloalkoxycarbonyloxy(l-6C)alkyl esters, for example 

1-cyclohexylcarbonyloxyethyl; l ,3-dioxolan•2-ylmethyl esters, for example S-methyl-

l ,3-dioxolan-2-ylmetbyl; and (1-6C)alkoxycarbonyloxyethyl esters, for example 

1-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds of 

this invention. 

10 Particular novel compolDlds of the invention include, for example, amide derivatives 

of the Formula Ia or lb as appropriate, or pharmaceutically-acceptable salts thereof, wherein:-

(a) R3 is hydrogen or (l-6C)alkyl such as methyl, ethyl, propyl and isopropyl, preferably 

· R3 is hydrogen, methyl or ethyl, more preferably hydrogen or methyl; and X, R1
, R2

, Q, m, n 

and q as appropriate have any of the meanings defined hereinbefore or in this section relating 

15 to particular novel compounds of the invention; 

(b) Q is phenyl or a heteroaromatic S- 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 which bears a basic substituent selected from the substituents for Q defined 

bereinbefore; and X, R1
, R2

, R3
, m, n and q as appropriate have any of the meanings defined 

• ... , .. '.t:. •• ·.. •• • .:. ";I.....,;, ··:.~... • • • •• :· ·'· ..,. r 1-·~"···"t·i"( · · f 1- ••· · .· • ·-..~. • · · :·. :~. ::·._.• 

20 hereinbefore or in this section relating to ~cular novel compounds of the invention; 

(c) Q is phenyl. indenyl, indanyl or fluorenyl which optionally bears 1, 2 or 3 substituents 

selected from the substituents for Q defined hereinbefore; and X, R1
, R2

, R3
, m, n and q as 

appropriate have any of the meanings defined hereinbefore or in this section relating to 

particular novel compounds of the invention; 

25 (d) Q is phenyl or a heteroaromatic 5- or 6-membered monocyclic ring or a 9- or 10-

membered bicyclic ring with up to five ring beteroatoms selected from oxygen, nitrogen and 

sulphur which bears a basic substituent selected from amino, (1-6C)alkylamino, 

di-[(l-6C)alkyl]amino, amino-(1-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 

di-[( l-6C)alkyl]amino-(1-6C)alkyl, amino-(2-6C)alkoxy, (l-6C)alkylamino-(2-6C)alkoxy, 

30 di-[(l-6C)alkyl]amino-(2-6C)alkoxy,· amino-(2-6C)alkylamino, (1-6C)alkylamino­

(2-6C)alkylamino, di-[(1-6C)alkyl]amino-(2-6C)alkylamino, N-(1-6C)alkyl-amino-
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(2-6C)alkylamino, N~l-6C)alkyl-(l-6C)alkylamino-(2-6C)alkylamino, N:-(l-6C)alkyl~ . 

di-[(l-6C)alkyl]amino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino, (l-6C)alkylamino­

(2-6C)alkanoylamino, di-[(l-6C)alkyl]amino-(2-6C)alkanoylamino, heteroaryl, heteroaryl­

(l-6C)alkyl, heteroaryl-(l-6C)alkoxy, heterocyclyl, heterocyclyl:.(1-6C)alkyl and 

5 heterocyclyl-(1-6C)alkoxy, and wherein any heteroaryl or heterocyclyl group in a basic 

substitUent on Q may optionally bear 1 or 2 substiments selected from balogeno, (l-6C)alkyl, 

(2-6C)alkanoyl, amino, (l-6C)alkylamlno and di-[(l-6C)alkyl]amino; and X, R1
, R2

, R3
, m, n 

and q ~ appropriate have any of the meanings defined hereinbefore or in this section relating 

to particular novel compounds of the invention; 

1 O (e) Q is phenyl or 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 which optionally bears _l, 2 or 3. substitUents selected from hydroxy, halogeno, 

trifluoromethyl, cyano, nitro, amino, carboxy, (l-6C)alkyl, (l-6C)alkoxy, (1-6C)alkylamino, 

di-[(l-6C)alkyl]amino, (1-6C)alkoxycarbonyl, (2-6C)alkanoyl; halogeno-(l-6C)alkyl, 

15 (l-6C)alkoxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 

di-[(l-6C)alkyl]amino-(1-6C)alkyl, balogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy; 

( l-6C)alkoxy-(2-6C)alkoxy, cyano-( 1-6C)alkoxy, carboxy-(l-6C)alkoxy, 

( l-6C)alkoxycarbonyl-(l-6C)alkoxy, amino-(2~6C)alkoxy, (l-6C)alkylamino-(2-6C)alkoxy, 

di-[(l-6C)alkyl]amino-(2-6C)alkoxy, pyridyl, imidazolyl, pyridyl-(l-6C)alkyl, imidazolyl-

2tf (1~6C)al~l, pyndyl-(1~6C)alkoxy, irilldazoiyl-(1~6C)alk~xY,Pyrf'olidiriyf; piperidiiiyl,~ , · . 

morpholinyl, piperazinyl, 4-(1-6C)alkylpiperazinyl, ~(2-6C)damoylpipenwnyl, · : . · . 

pyrrolidinyl-(l-6C)alkyl, piperidinyl-(l-6C)alkyl, morpholinyl-(l-6C)alkyl, piperazinyl-

( 1-6C)alk.yl, 4-(l-6C)alkylpiperazinyl-(1-6C)alkyl, 4-(2-6C)alkanoylpiperazinyl-(1-6C)alkyl, 

pyrrolidinyloxy, piperidinyloxy, 1-(1-6C)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy, 

25 piperidinyl-(2-6C)alkoxy, morpholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy, 

4-( 1-6C)alkylpiperazinyl-(2-6C)alkoxy and 4-(2-6C)alkanoylpiperazinyl-(2-6C)alkoxy or Q 

bears a (1-3C)alkylenedioxy substituent; and X, R1
, R2

, R3
, m, n and q as appropriate have any 

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

of the invention; 

30 (f) Q is phenyl, indenyl, indanyl, fluorenyl or a heteroaromatic 5- or 6-membered • · 

monocyclic ring with up to three ring heteroatoms selected from oxygen, nitrogen and sulphur 

i I 
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which optionally bears 1, 2 or 3 substituents selected from hydroxy, halogeno, 

tritluoromethyl, cyano, ni1ro, amino, carboxy,(1-6C)alkyl, (1-6C)a1koxy, (1-6C)alkylamino, 

di-[(1-6C)alkyl]amino, (l-6C)alkoxycarbonyl, (2.;6C)alkanoyl, (l-6C)alkanoylamino, 

N-(1-6C)alkyl-(1-6C)alkanoylamino, (1-6C)alkanesulphonylamino, N-(l-6C)alkyl-

5 (1-6C)alkanesulphonylamino, phenyl, furyl, thienyl, azetidinyl, pyrrolinyl, pyrrolidinyl, 

1, 1-dioxidoisothiazolidinyl, piperidinyl, homopiperidinyl, morpholinyl, piperazinyl, 

homopiperazinyl, pyrrolidinyl-(1-6C)alkyl, piperidinyl-(1-6C)alkyl, morpholinyl-(l-6C)alkyl 

and piperazinyl.;.(1-6C)alkyl, and wherein any phenyl, furyl, thienyl or heterocyclyl group in a 

substituent on Q may optionally bear l or 2 substituents selected from halogeno, (l-6C)alkyl, 

10 (1-6C)alkoxy and (2-6C)alkanoyl; and X, R1, R2, R3
, m, n and q as·appropriate have any of the 

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

invention; 

(g) Q is phenyl, furyl, tbienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, tbiazolyl, 

isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzotbienyl, 

15 benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 

isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2 

substituents selected from those defined in paragraph (b ), ( d) or ( e) hereinbefore; and X, R1
, 

R2
, R3

, m, n and q as appropriate have any of the meanings defined hereinbefore or in this 

section relating to particular novel compounds of the invention;. 
• •""•:':a • • 'fA '" ·•• • - ' • ' '. •, ... ..-.-4.~• • •I- •, • •,'·.·· • ;, :..:=- .... "'.· • 

20 (h) Q is phenyl, 2- or 3-furyl, 2- or 3-thienyl, 2-, 4- or 5-oxazolyl, ~-, 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-, S- or 6-indolyl, 2-, 3-, 5- or 6-benzothienyl, 

2-, 5- or 6-benzoxazolyl, 2-, 5- or 6-benzimidazolyl, 2-, 5- or 6-benzothiazolyl, 

25 3-, 5- or 6-indazolyl, 5-benzofi.uw.anyl, 2-, 3-, 6- or 7-quinolyl, 3-, 6- or 7-isoquinolyl, 

2-, 6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl, or l,8-naphthyridin-2-yl or 

1,8-naphthyridin-3-yl which optionally bears 1 or 2 substituents selected from those defined 

in paragraph (b), (d) or (e) hereinbefore; and X, R1
, R2

, R3
, m, n and q as appropriate have any 

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

30 of the invention; 
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(i) 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 up to five ring heteroatoms 

selected :from oxygen, nitrogen and sulphur which optionally bears l, 2 or 3 substituents 

selected from hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, (l-6C)alkyl, 

5 (l-6C)alkoxy, (l-3C)allcylenedioxy, (l-6C)alkylamino, di-[(1-6C)alkyl]amino and 

(1-6C)alkoxycarbonyl; and X, R1, R2
, R3

, m, n and q as appropriate have any of the meanings 

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

0) 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 

10 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, 

(1-6C)alkyl, (l-6C)alkoxy, (l-3C)alkylenedioxy, (l-6C)alkylamino, di-[( 1-6C)alkyl]amino 

and (l-6C)alkoxycarbonyl; and X, R1
, R2

, R3
, m,.n and q as appropriate have any of the 

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

invention; 

15 (k) Q is furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 

pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothiophenyl, 

benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofuruanyl, quinolyl, 

. isoquinolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, carbazolyl, dibenzofuranyl, 

dibenzothiophenyl or ](8Dthenyl which optionally bears I or 2 ~bstituents selected from those 
•.·.·.· • ~· : ....... ·· . ·· ... : ... _ ... ,.. ... . . • • •.. • ~· •• • 1.- ..... ~.":· . . . .... ;"''. 

20 defined in paragraph (i) hereinbefore; and X, R', R2
, R3

, m, n and q as appropriate have any of 
........... ·. 

the meanings defined hereinbefore or in this section relating to particular novei oompo~ds of 

the invention; 

(I) Q is 1-, 2- or 3-carbazolyl, 1-, 2-, 3- or 4-dibenzofuranyl or 1-, 2-, 3- or 

4-dibenzothiophenyl which optionally bears I or 2 substituents selected from those defined in 

25 paragraph (i) hereinbefore; and X, R1
, R2

, R3
, m, n and q as appropriate have any of the 

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

invention; 

(m) . n is O; and X, R1
, R3

, Q, m and q as appropriate have any of the meanings defined 

hereinbefote or in this section relating to particular novel compounds of the invention; 

. . . - .. • ..\'" 
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(n) n is 1 and R2 is halogeno or (1-6C)alkyl; and X, R1
, R3

, Q, m and q as appropriate have 

any of the meanings defined hereinbefore or in this sectiQn relating to particular novel 

compounds of the invention; 

(o) q is O, and X, R1
, R2

; R3
, Q, m and n as appropriate have any of the meanings defined 

5 hereinbefore or in this section relating to particular novel compounds of the invention; 

(p) ·mis 1 and R1 is amino, (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)alkyl]amino-(2-6C)alkoxy, 

amino-(2-6C)alkylamino, (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino-

l 0 (2-6C)alkylamino, N-(l-6C)alkyl-amiilo-(2-6C)alkylamino, N-(1-6C)alkyl-(l-6C)alkylamino­

(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl]amino-(2-6C)alkylamino, heteroaryl, 

heteroaryl-(l-6C)alkyl, heteroaryl-(l-6C)alkoxy, heterocyclyl, heterocyclyl-(l-6C)alkyl, 

heterocyclyloxy or heterocyclyl-(1-6C)alk.oxy, and wherein any hetetoaryl or heterocyclyl 

group in a R1 substituent may optionally bear 1 or 2 substituents selected from hydroxy, 

15 halogeno, (1-6C)alkyl, (l-6C)alkoxy, (2-6C)alkanoyl, amino, (1-6C)alkylamino and 

di-[(1-6C)alkyl]amino; and X, R2, R3, Q, n and q as appropriate have any of the meanings 

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

(q) mis_ I and R1 is amino, (l-6C)alkylamino, di-[(1-6C)alkyl]amino, amino-(1-6C)alkyl, 

(1-6C)alkylamino-(l-6C)alkyl, di-[(1-6C)alkyl]amino-0-:6C)allcyl, an}ino-(2-6C)alkoxy, . 
... •:'."" . .. ·'. . 

20 _(1-6C)alkylamino-(2-6C)alkoxy, di-[(1 ~C)~l]amin~(2-6C)alkoxy, 

amino-(2-6C)alkylamino, (1-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino..; 
• (2-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alk.ylamino, N-(I-6C)alk.yl-(1-6C)alkylamino-

(2-6C)alkylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl]amino-(2-6C)alkylamino, pyridyl, 

imidazolyl, pyridyl-(l-6C)alkyl, imidazolyl-(I-6C)alkyl, pyridyl-(1-6C)alkoxy, imidazolyl-

25 (1-6C)alkoxy, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-(1-6C)alkylpiperazinyl, 

homopiperazinyl, 4-(l-6C)alkylhomopiperazinyl, 4-(2-6C)alkanoylpiperazinyl, pyrrolidinyl­

(1-6C)alkyl, piperidinyl-(1-6C)alkyl, morpholinyl-(1-6C)alkyl, piperazinyl-(1-6C)alkyl, 

·4-(1-6C)alkylpiperazinyl-(l-6C)alkyl, 4-(2-6C)alkanoylpiperazinyl-(1-6C)alkyl, 

pyrrolidinyloxy, piperidinyloxy, l-(1-6C)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy, 

30 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; 
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and X, R2
, R3

, Q, n and q as appropriate have any of the meanings defined hereinbdore or in 

this section relating to particular novel compounds of the invention; 

(r) mis 1 and R1 is hydroxy, balogeno, trifluoromethyl, cyano, mercapto, nitro, carboxy, 

(1-6C)alkoxycarbonyl, (1-6C)alkyl or(l-6C)alkoxy; and X, R2
, R3

, Q, n and q as appropriate 

S . have any of the meanings defined hereinbefore or in this section relating to particular novel 

compolinds of th~ invention;· 

(s) mis 2 and the first R1 substituent is selected from the substituents specified in 

paragraph (q) hereinbefore and the second R1 substituent is selected from the substituents 

specified in ~ph (!") hereinbefore; and X, R2
, R3

, Q, n and q as appropriate have any of 

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

the invention; and 

(t) X is-NHCO-; and R1
, R2

, R3
, Q, m, n and q as appropriate have any of the meanings 

defined hereinbefore or in this section relating to .particular novel compounds of the invention. 

A preferred compound of the invention is an amide derivative of the Formula lb 

15 wherein R3 is hydrogen, methyl or ethyl; 

misO, 1 or2; 

R1 is hyclrc>xy, fluoro, chloro, bromo, trifluoromethyl, cyano, methyl, ethyl, methoxy, ethoxy, 

amino, methylamino, ethylamino, dimethylamino, dietbylamino, methylaminomethyl, 

ethylaminomethyl, dimethylaminomethyl,. dietbylaminomethyl, 2-aminoethoxy, 
·. . . . -·~· . .. • . ·. #, ... • . .. · ....... : .......... _..,. 

20 3-aminopropoxy, 2-methylaminoe1;hoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 
. . .. _._.. -. .• 

3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, · 

3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-aminoetbylamino, 3-aminopropylamino, 

2-methylaminoethylamino, 2-ethylaminoethylamino, 3-metbylaminopropylamino, 

3-ethylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino, 

25 3-dimethylaminopropylamino, 3-diethylaminopropylamino, N-(2-aminoethyl)­

N-methylamino, N-(3~aminopropyl)-N-methylamino, N-(2-methylaminoethyl)­

N-methylamino, N-(2-ethylaminoethyl)-N-methylamino, N~3-methylaminopropyl)­

N-methylamino, N-(3-ethylaminopropyl)-N-methylamino, N~2-dimethylaminoethyl)­

N-methylamino, N-(2-diethylaminoethyl)-N-metbylamino, N-(3-dimethylaminopropyl)-. 

30 N-methylamino, N-(3-diethylaminopropyl)-N-methylamino, pyridyl, pyridylmethyl, .. . · 

pyridylmethoxy, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyl, 

f I 
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homopiperazinyl, 4-methylhomopiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl, 

piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, 

4-acetylpiperazinylmethyl, pyrrolidinyloxy, 1-methylpyrrolidinyloxy, piperidinyloxy, 

1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 3-(pyrrolidinyl)propoxy, 

5 2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy, 2-(morpholinyl)ethoxy, 

3-(moipholinyl)propoxy, 2-(piperazinyl)ethoxy, 3-(piperazinyl)propoxy, 

2-( 4-methylpiperazinyl)ethoxy, 3-( 4-methylpiperazinyl)propoxy, 

2-( 4-acetylpiperazinyl)ethoxy or 3-(4-acetylpiperazinyl)propoxy; 

nisOorl; 

10 R2 is fluoro, chloro, bromo, methyl or ethyl; 

q is O; and 

Q is phenyl, furyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 

pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benmthienyl, 

benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofunmmyl, quinolyl, 

15 isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2 

substituents selected from.hydroxy, fluoro, chloro, tritluorometbyl, cyano, amino, methyl, 

ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, dimethylamino, 

diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl, dimetbylaminomethyl, 

.dietbylami:1;1o~etl,.yl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 
'• ·, " • .... •. ••. • ,!. • ,.,........ •. ·• 

20 2-ethoxyethoxy, 3-methoxypropoxy, 3-etb.oxypropoxy, 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, homopiperazinyl, 4-methylhomopiperazinyl, 

25 4-acetylpiperazinyl, pyrrolidinylmethyl, piperidinylmethyl, morpholinylmethyl, 

piperazinylmethyl, 4-methylpiperaziilylmethyl, 4-acetylpiperazinylmethyl, pyrrolidinyloxy, 

1-methylpyrrolidinyloxy, piperidinyloxy, 1-methylpiperidinyloxy, 2-(pyrrolidinyl)ethoxy, 

3-(pyrrolidinyl)propoxy, 2-(piperidinyl)ethoxy, 3-(piperidinyl)propoxy, 

2-(morpholinyl)ethoxy, 3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy, 

30 3-(piperazinyl)propoxy, 2-( 4-methylpiperazinyl)ethoxy, 3-( 4-methylpiperazinyl)propoxy, 

2-( 4-acetylpiperazinyl)ethoxy and 3-( 4-acetylpiperazinyl)propoxy; 
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or a pharmaceutically-acceptable.salt thereof. 

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

Formula Ia wherein X ~ -NHCO- or -CONH-; 

R3 is hydrogen, methyl or ethyl; 

S m is 0, l or 2; 

R1 is hydroxy, fluom, chloro, bromo, trifluoromethyl, cyano, methyl, ethyl, methoxy, ethoxy, 

amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl, 

ethylaminomethyl, dimethylaminomC?thyl;· dieth~laminomethyl; 2-aminoethoxy, 

3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 

1 O 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 

3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-aminoethylamino, 3-aminopropylamino, 

2-methylaminoethylamino, 2-ethylaminoethylamino, 3-methylaminopropylamino, 

3-ethylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino, 

3-dimethylaminopropylamino, 3-diethylaminopropylamino, N~2-aminoethyl)-

l S N-methylamino, N-(3-aminopropyl)-N.-methylamino, N-(2-methylaminoetbyl)­

N-methylamino, N-(2-ethylaminoethyl)-N-methylamino, N-(3-methylaminopropyl)­

N-methylamino, N-(3-ethylaminopropyl)-N-methylamino, N-(2-dimethylaminoethyl)­

N-methylamino, N-(2-diethylaminoethyl)-N-methylamino, N-(3-dimethylaminopropyl)­

N-methylamino, N-(3-diethylaminopropyl)-N-m~thylamino, pyridyl, pyridylmethyl, 
• . ... ., ~ .. J • ~:f\.~. " .. ., .·· , ' . .:. "'" :~ ....... :;.... . 'r .... 

20 pyridylmethoxy, 3-pyrrolinyl, pyrrolidinyl, piperidinyl, homopiperidinyl, morpholinyl, 
. ~ ••• ~ • .Jl'I : 

piperazinyl, 4-methylpiperazinyl, 4-ethylpiperaziriyl, homopiperazinyl, 

4-methylhomopiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl, piperidinylmethyl, 

morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, homopiperazinylmethyl, 

4-methylhomopiperazinylmethyl, 4-acetylpiperazinylmethyl, pyrrolidinyloxy, 

25 1-methylpyrrolidinyloxy, piperidinyloxy, 1-methylpiperidinyloxy, homopiperidinyloxy, 

1-methylhomopiperidinyloxy, 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, 

30 2-( 4-acetylpiperazinyl)ethoxy, 3-(4-acetylpiperazinyl)propoxy, 

3-dimethylaminopropylaminomethyl, 3-dimethylamino-2,2-dimethylpropylaminomethyl, 

i I 
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2-(l-methylpyrrolidinylethyl)aminomethyl, 3-pyrrolidinylpropylaminomethyl, 

2-morpholinylethylaminomethyl, 3•morpholinylpropylaminomethyl, 

2-piperazinylethylaminomethyl, 3-(4-methylpiperazinylpropyl)aminomethyl, 

pyridylmethoxy, imidazolylmetboxy, thiazolylmetbox.y and 2-methylthiazolylmethox.y; 

5 n is 0 or 1; 

R2 is fluoro, chloro, bromo, methyl or ethyl; 

qis O; and 

Q is phenyl, indenyl, indanyl, tetrahydronaphthyl, fluorenyl, furyl, thienyl, oxazolyl, 

isoxamlyl, imidamlyl, pyrazolyl, thiazolyl, isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, 

10 _ pyrazinyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, benzimidazolyl, benzotbiazolyl, 

indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, 

carbazolyl, dib~furanyl, dibenzothiophenyl or xanthenyl which optionally bears 1 or 2 

substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, 

ethyl, methoxy, ethoxy, propoxy, isopropoxy, cyclopentyloxy, methylenedioxy, methylamino, 

15 ethylamino, dimethylamino, diethylamino, acetamido, propionamido, H-methylacetamido, · 

methanesulphonamido, N-methylmethanesulphonamido, aminomethyl, methylaminomethyl, 

ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-hydroxyethoxy, 

3-hydroxypropoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 

_2-aminoethoxy, ~~aminop~pox.y, 2-meti,.ylaminoethoxy, 2•ethylaminoethoxy, 
.~. ·: . ~ .. . .... . . ;. . ... •,.. . . .. . . .. . 

20 3-methylaminopropoxy, 3-ethyb.mllnopropoxy, 2~dimethylaminoethoxy, 

2-diethylaminoethoxy, 3-dimethylaminopropoxy, 3-diethylaminopropoxy, phenyl, furyl, 

thienyl, pyridyl, pyridylmethyl, pyridylmethoxy, azetidinyl, 3-pyrrolinyl, pyrrolidinyl, 

piperidinyl, homopiperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyl, 

homopiperazinyl, 4-methylhomopiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl, 

25 piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, 

4-acetylpiperazinylniethyl, pyrrolidinyloxy, 1-methylpyrrolidinyloxy, 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, 

30 2-( 4-methylpiperazinyl)ethoxy, 3-( 4-methylpiperazinyl)propoxy, 

2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy, and wherein any phenyl, 
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furyl, thienyl, pyridyl or heterocyclyl group in a substituent on Q may optionally bear 1 or 2 

substituents selected from fluoro, chloro, methyl and methox.y; 

or a phannaceutically-acceptable salt thereof. 

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

5 Formula lb wherein R3 is hydrogen or methyl; 

mis o,"1 or2; 

R' is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, methyl, ethyl, methox.y, ethoxy, 

amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl, 

ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethox.y, 

1 O 3-aminopropox.y, 2-methylaminoethox.y, 2-ethylaminoethoxy, 3~methylaminopropoxy, 

3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 

3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-anlinoethylamino, 3-aminopropylamino, 

2-methylaminoethylamino, 2-ethylaminoethylamino, 3-methylaminopropylamino, 

3-ethylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino, 

15 3-dimethylaminopropylamino, 3-diethylaminopropylamino, N-(2-aininoethyl)­

N-methylamino, N-(3-aminopropyl)-N-methylamino, N-(2-methylaminoethyl)­

N-methylamino, N-(2-ethylaminoethyl)-N-methylamino;, N-(3-methylaminopropyl)­

N-methylamino, N-(3-ethylaminopropyl)"'.N-methylamino, N-(2-dimethylaminoethyl)­

N-methylamino, N-(2-diethylamin~etbyl)-N-methylamino, N-(3-dimethylaminopropyl)-; 
• ."·,.:,.;.'(. •••• • .·o;,.4 ~ : • • •• ';"·•·. ·.; •••••.• • ~ (' ... 

20 N-methylamino, N-(3-diethylaminopropyl)-N-methy~amino, 2-pyridylmethyl, · 

3-p;,ndylmethyl, 4-pyridylmethyl, 2-pyridylmethoxy, 3~pyridyi~•x)r, ·~pyndylmeth~xy, 
. . 

pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 

homopiperazin-1-yl, 4-111ethylhomopiperazin-l-yl, 4-acetylpiperazin-1-yl, pyrrolidin-

1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 

25 4-methylpiperazin-1-ylmethyl, 4-acetylpiperazin-1-ylmethyl, pyrrolidin-3-yloxy, 

1-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy, 2-(pyrrolidin-

1-yl)ethoxy, 3-(pyrrolidin-l-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-1-ylethoxy, 3-piperazin-

1-ylpropoxy, 2-( 4-methylpiperazin-1-yl)ethox.y, 3-( 4-methylpiperazin-1-yl)propoxy, 

30 2-( 4-acetylpiperazin-1-yl)ethoxy or 3-( 4-acetylpiperazin-1-yl)propoxy; 

n is 0or1; 

i I 
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Q is phenyl, 2-fbryl, 2-thienyl, 4-oxazolyl, 5-isoxazolyl, 4-thiazolyl, S-isotbiazolyl, 2-pyridyl, 

3-pyridyl, 4-pyridyl, 2-benm:furanyl, 2-indolyl, 2-benzothienyl, 2-benzoxazolyl, 

S 2-benzimidazolyl, 2-benzotbiazolyl, 4-benzofurazanyl, 2-quinolyl, 6-quinolyl, 7-quinolyl, 

3-isoqUinolyl, 6-quinazolinyl, 7-quinazolinyl, 6-quinoxalinyl or 7-quinoxalinyl which 

optionally bears 1 or 2 substituents selected from hydroxy, fluoro, chloro, tritluoromethyl, 

cyano, amino, methyl, ethyl, methoxy, ethoxy, methylenedioxy, methylamino, ethylamino, 

dimethylamino, diethylamino, aminomethyl, methylaminomethyl, ethylaminomethyl, 

10 dimethylaminomethyl, diethylaminomethyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 

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, 2-pyridyl, 3-pyridyl, 4-pyridyl, 

15 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-pyridylmetboxy, 3-pyridylmethoxy, 

4-pyridylmethoxy, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 

4-methylpiperazin-1-yl, homopiperazin-1-yl, 4-methylhomopiperazin-1-yl, 4-acetylpiperazin-

1-yl, pyrrolidin-1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 

4-methylpiperaiin".1-ylmethyl, 4-acetylpiperazin-1-ylm,ethyl, pyrrolidin-3-yloxy, 
-..:1. .,: ··~ . .. .-:.""!· .. ~ . . •• • •·: ...... ~. -·· ... • :c; .... . . ,, i'°• ·.,. •· - .··· .... 

20. I_ -methylpyrrolidin-3-yloxy, piperidin-4-yl!l,xy, l-methylpipetjdin-4-yloxy, 2-pyrrolidin-

l-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 

2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-1-ylethoxy, 3-piperazin-

1-ylpropoxy, 2-{ 4-methylpiperazin-l-yl)ethoxy, 3-( 4-methylpiperazin-1-yl)propoxy, 

2-( 4-acetylpiperazin-1-yl)ethoxy and 3-( 4-acetylpiperazin-1-yl)propoxy; 

25 or a pharmaceutically-acceptable salt thereof. 

A further preferred compolllld of the invention is an amide derivative of the 

Formula lb wherein R3 is hydrogen or methyl; 

misO, 1 or2; 

R' is hydroxy, fluoro, chloro, bromo, trifluoromethyl, cyano, methyl, ethyl, methoxy, ethoxy, 

30 amino, methylamino, ethylamino, dimethylamino, diethylamino, methylaminomethyl, 

ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy, 
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3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methy)aminopropoxy, 

3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 

3-dimethylaminopropoxy, 3-diethyJaminopropoxy, 2-aminoethylamino, 3-aminopropylamino, 

2-methylaminoethylamino, 2-ethylaminoetbylamino, 3-methylaminopropylamino, 

5 3-ethylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino, 

3-dimethylaminopropylaminoJ 3-diethylaminopropylamino, N-(2-aminoethyl)­

N-methylamino, N-(3«Dinopropyl)-N-metbylamino, N{2-methylaminoethyl)­

N-methylamino, N~(2~ylaminoethyl}.N-methylamino, N-(3-methylaminopropyl)­

N-methylamino, N{3-ethylaminopropyl}.N-methylamino, N:-(2-dimethylaminoethyl)-

10 N-methylamino, H-(2-diethylaminoethyl)-N-methylamino, N-(3-dimethylaminopropyl)­

N-methylamino, N-(3-c.tiethylaminopropyl)-N-methylamino, 2-pyridylmethyl, 

3-pyridylmethyl, 4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, 

pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 

homopiperazin-1-yl, 4-niethylhomopiperazin~ 1-yl, 4-acetylpiperazin-1-yl, pyrrolidin-

15 1-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-1-ylmethyl, 

4-methylpiperazin-1-ylmethyl, 4-acetylpiperazin-1-ylmethyl, pyrrolidin-3-yloxy, 

1-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, 1-methylpiperidin-4-yloxy, 

2-(pyrrolidin-l-yl)ethoxy, 3-(pyrrolidin-l-yl)propoxy, 2-piperidinoethoxy, 

3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-piperazin-1-ylethoxy, 
·::;..t,:+: ..• .. ·.. ·..... . . . ··:. . . : .· ... -.. ·w..,..-. ...... ~.... . . . .~ . . ~ . ~~ . ·;. ·• .... . -· ' .......... ... 
20 3-piperazin-1-ylpropoxy, 2-( 4-methylpiperazin-1-yl)ethoxy, 3-( 4-methylpiperazin-

.. ' . . ' . . . ... . ....... •.. . .. . ... 
·1-yl)propoxy, 2-( 4-acetylpiperazin-1-yl)ethoxy or 3-( 4-8cet)rlpiperaZin-I-yl)propox}-; 

nisOorl; 

R2 is fluoro, chloro or methyl; 

q is O; and 

' . 

25 Q is phenyl, 2-pyridyl, 3-pyridyl or 4-pyridyl_ which optionally 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, 2-methoxyethoxy, 

30 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-aminoethoxy, 3-aminopropoxy, 

2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 

! I 
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2-dimethylaminoethoxy, 2-diethylaminoethoxy, · 3-dimethylaminopropoxy, 

3-diethylaminopropoxy, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmethyl, 3-pyridylmethyl, 

4-pyridylmethyl, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, pyrrolidin-1-yl, 

piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, homopiperazin-1-yl, 

S 4-methylhom.opiperazin-1-yl, 4-acetylpiperazin-1-yl, pyrrolidin-1-ylmethyl, piperidinomethyl, 

morpholinomethyl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl, 4-acetylpiperazin-

1-ylmethyl, pyrroliclin-3-yloxy, l-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, 

1-methylpiperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 

2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

10 2-piperazin-1-yletho~, 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 phannaceutically-acceptable salt thereof. 

A :further preferred compound of the invention is an amide derivative of the 

15 Formula lb wherein R3 is hydrogen or methyl; 

mis 1 or2; 

R1 is hydroxy, fluoro, chloro, methyl, methoxy, dimethylaminomethyl, diethylaminomethyl, 

2-dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 

3-diethylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy, ~;di~ylamino-
;r·-~- •• • 4 ~·': . . :· .• · .. ~ · Y "I ~ ~"..i;.\~" ... .• ~ .• ·i··; ·· . ··· . ~;·.,,. 

20 2-hydroxypropoxy, 2-aminoethylamino, 3-aminopropylamino, 4-aminobutylamino, 

3-methylaminopropylamino, 2-dimethylaminoethylamjno, 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, 

25 piperazin-1-yl, 4-methylpiperazin-1-yl, 4-ethylpiperazin-1-yl, 4-(2-hydroxyethyl)piperazin-

1-yl, homopiperazin-1-yl, 4-methylhomopiperazin-1-yl, piperazin-1-ylmethyl, 

4-methylpiperazin-1-ylmethyl, homopiperazin-1-ylmethyl, 4-methylbomopiperazin-

1-ylmethyl, morpholinomethyl, 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-

1-ylmethyl, 4-(2-hydroxyethyl)piperazin-1-ylmethyl, pyrrolidin-3-yloxy, 1-methylpyrrolidin-

30 3-yloxy, piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 1-benzylpiperidin-4-yloxy, 

. :l• •• 
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2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoetboxy, 3-piperidinopropoxy, 

2-morpholinoethoxy, ~-morpholinopropoxy, 2•piperazin-1-ylethoxy, 3-piperazin-

1-ylpropoxy, 2-( 4-methylpiperazin-1-yl)ethoxy, 3-( 4-methylpiperazin• l-yl)propoxy, 

2-hydroxy-3-pyrrolidin-1-ylpropoxy, 2-hydroxy-3-piperidinopropoxy, 2-hydroxy-

S 3-morpholinopropoxy, piperidin-4-ylamino, l-methylpiperidin-4-ylamino, l-benzylpiperidin-

4-ylaniino, 2'."pyrrolidin-1-ylethylamino, 3-pyrrolidin-lylpropylamino, 

2-morpholinoethylamino, 3-morpbolinopropylamino, 2-piperidinoethylamino, 

3-piperidinopropylamino, 2-piperazin-1-ylethylamino, 3-piperazin-1-ylpropylamino, 

2-( 4-methylpiperazin-1-yl)ethylamino, 3-( 4-methylpiperazin-1-yl)propylamino, 

10 2-(1-methylpyrrolidin-2-yl)ethylamino, 3-(~ -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-l-ylpropyl)aminomethyl or 

1 S 2-pyridylmethoxy; 

n is 0or1; 

R2 is chloro or methyl; 

q is O; and 

Q is 2-pyridyl, 3-pyridyl or 4-pyridyl which ~ a substituent selected ftom 
• ·.":'. :·ji.· •• •· .... · •. : . . ·. : .• •·,. /·\_. ' ..,· .• .:.. ... ~· ..... ·-: .............. lU;t"'~·-.. ·;.~~ -·~-- ..... · . =: ••. ·••• -wi.. - .. ..• "".t 

20 pyrrolidin-1-yl, 3-hydroxypyrrolidi11:-I-yl, 2-hydroxymethylpyrrolidin-1-yl, morpholino, 
.. :·;· ":'..:.;,, .. . . . ·. 

piperidino, 4-hydroxypiperidin-1-yl, piperazin-1-yl and 4-methylpiperazin-l-yl; 

or a pharmaceutically-acceptable salt thereo£ 

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

Formula lb wherein R3 is hydrogen or methyl; 

25 m is 1 and R 1 is selected from diethylaminomethyl, N-(3-dimethylaminopropyl)­

N-methylamino, pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 4-methylpiperazin-

1-yl, 4-ethylpiperazin-1-yl, homopiperazin-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, 

30 pyrrolidin-3-yloxy, piperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 2-piperidinoethoxy, .. 

2-morpholinoethoxy, 3-dimethylaminopropylaminomethyl, 3-dimethylamino-

i I 
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2,2-dimetbylpropylaminomethyl, 2-(l-methylpyrrolidin•2-ylethyl)aminometbyl, 3-pyrrolidin-

1-ylpropylaminomethyl, 2-morpholinoethylaminomethyl, 3-morpholinopropylaminomethyl, 

2-piperazin-l-ylethylaminomethyl, 3-( 4-methylpiperazin-1-ylpropyl)aminomethyl and 

2-pyridylmethoxy; 

S nisOor l; 

R2 is methyl; 

q is O; and 

Q is 3-pyridyl or 4-pyridyl which bears a substituent selected ftom pyrrolidin-1-yl, 

morpholino, piperidino, piperazin-1-yl and 4-metbylpiperazin-1-yl; 

10 or a pharmaceutically-acceptable salt thereo£ 

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

Formula lb wherein R3 is hydrogen or methyl; 

mis 1 and R1 is selected from diethylaminomethyl, N-(3-dimethylaminopropyl)­

N-methylamino, 3-pyrrolin-1-yl, pyrrolidin-1-yl, morpholino, piperidino, homopiperidin-1-yl, 

1 S piperazin-1-yl, 4-metbylpiperazin-1-yl, 4-ethylpiperazin-1-yl, homopiperazin-1-yl, 

4-methylhomopiperazin-1-yl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmetbyl, 

homopiperazin-1-ylmetbyl, 4-methylhomopiperazin-1-ylmethyl, morpholinomethyl, 

3-aminopyrrolidin-1-ylmetbyl, 3-hydroxypyrrolidin-1-ylmetbyl, pyrrolidin-3-yloxy, 

N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, . 
...... '" ... • .... ·;t.· ¥•• I .• , '"'4 ..... • • .'"•t' • ..._• •, .. • '•:. .. ~ 

20 homopiperidin-4-yloxy, N-methylhomopiperidin-4-yloxy, 2-pyrrolidin-1-:ylethoxy, 

2-piperidinoethoxy, 2-morpholinoethoxy, 3-dimethylaminopropylaminomethyl, 

3-dimethylamino-2,2-dimethylpropylaminometbyl, 2-(1-methylpyrrolidin-

2-ylethyl)aminomethyl, 3-pyrrolidin-1-ylpropylaminomethyl, 

2-morpholinoetbylaminometbyl, 3-morpholinopropylaminomethyl, 2-piperazin-

25 1-ylethylaminomethyl, 3-( 4-methylpiperazin-1-ylpropyl)aminomethyl, 2-pyridylmethoxy, 

4-thiazolylmethoxy and 2-metbylthiazol-4-ylmethoxy; 

nisOorl.; 

R2 is methyl; 

q is O; and 

30 Q is phenyl which bears 1 or 2 substituents selected from fluoro, chloro, trifluoromethyl, . 

methoxy, cyclopentyloxy, acetamido, N-methylmetbanesulphonamido, 2-furyl, 

.,... ...... 
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azetidin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl, morpholino; piperidino, homopiperidin-1-yl, 

piperazin-1-yl~ homopiperazin-1-yl, 4-methylpiperazin-1-yl and 4-methylhomopiperazin-1-yl, 

or Q is 1-fluorenyl or 4-dibenzo:furanyl, .or Q is 3-pyridyl or 4-pyridyl which bears a 

substituent selected from az.etidin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl, morpholino, 

5 piperidino, homopiperidino, piperazin-1-yl, homopiperazin-1-yl, 4-methylpiperazin-1-yl and 

4-methylhomopiperazin-1-yl; 

or a pharmaceutically-acceptable salt thereof. 

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

Formula lb wherein R3 is·hydrogen or methyl; 

1 O m is 1 and R1 is 4-methylpiperazin-1-yl or N·{3-dimethylaminopropyl)-N-methylamino; 

nisOorl; 

R2 is 6-methyl; 

q is O; and 

Q is 2-morpholinopyrid-4-yl; 

15 or a pharmaceutically-acceptable salt thereof. · 

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

Formula lb wherein R3 is hydrogen or methyl; . 

mis 1 and R1 is 4-methylpiperazin-1-yl, 4-methyJhomopiperazin-1-yl or 

. . N~3~ethylaminop~y~)-N-~e~ylamino; ,.... ~. . ::- . . .. ,.. . ,·· ..; . · ... ~- ,. ..... -~ ~ .. .;;;.,c__..:. ~-~~-- ... ..._:. ·. .. ..... .. ·- ... ...: .... , ....... '! 

20 n is 0 or l; 

R2 is 6-methyl; 

q is O; and 

Q is 2-pyrrolidin-1-ylpyrid-4-yl, 2-(3-pyrrolin-l-yl)pyrid-4-yl, 2-piperidinopyrid-4-yl, 

2-morpholinopyrid-4-yl, 1-fluorenyl, dibenzofuran-4-yl, 3-acetamidophenyl or 

25 3-(2-furyl)phenyl; 

or a pharmaceutically-acceptable salt thereof. 

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

Formula lb wherein R3 is hydrogen; 

mis 1 and R1 ispiperazin-1-yl,4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl or 

30 N-(3-dimethylaminopropylrN-methylamino; 

n is 0 or l; 

i I 
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Q is 2-azetidin-l-ylpyrid-4-yl, 2-pyrrolidin-1-ylpyrid-4-yl, 2-(3-pyrroJin-1.;.yl)pyrid-4-yl, 

2-piperidinopyrid-4-yi 2-morpholinopyrid-4-yl, 1-fluorenyl, dibenmfuran-4-yl, 

S 5-(4-chlorophenyl)furan-2-yl, 4-(4-chlorophenyl)thien-2-yl, 2-methoxyphenyl, 

3-ethoxyphenyl, 3-(1,l,2,2-tetrafluoroetboxy)phenyl, 3,4-methylenedioxyphenyl, 

3-acetamidophenyl, 3-( 4-fluorophenyl)phenyl, 3-(2-furyl)phenyl, 

3-fluoro-5-pyrrolidin-l-ylphenyl, 3-fluoro-S-piperidinophenyl, 3-tluoro-5-morpholinophenyl 

or 3-morpbolino-5-trifluoromethylphenyl; 

lO or a pharmaceutically-acceptable salt thereof. 

A particular preferi'ecl compound of the invention is, for example :-

6-fN-(3-dimethylaminopropyl}N-methylamino )-3-[2-methyl-5-(2-morpholinopyrid-

4-ylcarbonylamino )phenyl]-3,4-dihydroquinazolin-4-one, 

6-fN-{3-dimethylaminopropyl)-N-methylamino)-2-methyl-3-[2-methyl-

·15 5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl)-3,4-dihydroquinazolin-4-one, · 

6-fN-(3-dimethylaminopropyl)-N-methylamino]-3-[5-(2-morpholinopyrid-

4-ylcarbonylamino)phenyl)-3,4-dihydroquinazolin-4-one, 

6-( 4-methylpiperazin-1-yl)-3-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-

20 8-fN-(3-dimethyl~opropyl).-N-n:iethylamino ]-1-[2-me:fuyl .. 5-(2-morpholinopyrid- ., · ~ - ~.... .•. 

4-ylcarbonylamino )phenyl)-3,4-dihydroquinazolin-4-one; 

or a pharmaceutically-acceptable salt thereof. 

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

3-[2-methyl-5-(2-pyrrolidin-l-ylpyrid-4-ylcarbonylamino )phenyl]-

25 6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one, 

3-[2-methyl-5-(2-piperidinopyrid-4-ylcarbonylamino)phenyl)-

6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one, 

3-{2-methyl-5-[2-(3-pyrrolin-1-yl)pyrid-4-ylcarbonylamino ]phenyl}-

6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one, 

30 3-[S-dibenzo:furan-4-ylcarbonylamino-2-methylphenyl]-6-( 4-methylpiperazin-1-yl)-

3,4-dihydroquinazolin-4-one, 
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3-{ 5-[3-(2-furyl)benzamido ]-2-methylphenyl }-6-( 4-methylpiperazin-l-yl)-

3,4-dihydroquinazolin-4-one or 

3-[5-(3-acetamidobenz.amido]-2-methylphenyl}-6-( 4-methylpiperazin-l-yl)-

3,4-dihydroquinazolin-4-one, 

S or a pharmaceutically-acceptable. salt thereof. 

An amide derivative of the Formula la or lb, or a pharmaceutically-acceptable salt or 

in-vivo-cleavable ester thereof, may be prepared by any process known to be applicable to the 

preparation of chemically~related compounds. Such processes, when used to_~ a novel 

amide derivative of the Formula Ia or lb are provided as a further feature of the invention and 

10 are illustrated by the following representative process variants in which, unless otherwise 

stated, X, R1
, R2

, R3
, m, n, q and Q have any of the meanings defined hereinbefore. Necessary 

starting materials may be obtained by standard procedures of orgariic chemistry. The 

preparation of such starting materials is described in conjunction with the following 

representative process variants and within the accompanying Examples. Alternatively 

1 S necessary starting materials are obtainable by analogous procedures to those illustrated which 

are within the ordinary skill of an organic chemist. 

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

cleavable ester thereof, may be prepared by reacting an N-phenyl-2-aminobemamide of the 

FoIDlulall . 
-~·:..t~;'-f.~·:;· ~-:;·-::r~:.·~ .. ~oc·;~-~~-~ :~:~,.,,.~-!~~~ ... ·c.•·.:~·~·-·=~~,:;:- ~•--.rat.-. .;~-·~·.i';~i .. ;.: ~~ ~~• ~'!!. ~~ ... 

~·~ 0 ~u:~~-(~H~q~Q' . 
20 

with a carboxylic acid of the Formula III, or a reactive derivative thereof, 

0 

HO_j(_R" III 

II 

wherein variable groups are as defined hereinbefore and wherein any functional group is 

protected if necessary, and: 

25 (i) removing any protecting groups; and 

11 
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(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable ester. 

A suitable reactive derivative of a carboxylic acid of the Formula m 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 

5 anhydride formed by the reaction of the acid and a chlorofonnate such as isobutyl · 

chloroformate; an active ester, for example an ester formed by the reaction of the acid with a 

phenol such as pentafluorophenol, with an ester such as penta:fluorophenyl trifluoroacetate or 

with an alcohol such as N-hydroxybenzotriazole; an acyl azide, for example an azide formed 

by the reaction of the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for 

10 example a 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 su~ as 

dicyclohexylcarbodiimide. A preferred reactive derivative of a carboxyli~ acid of the 

Formula Ill is, for example, an ester of the corresponding ortho acid of the carboxylic acid of 

the Formula Ill, for example a trialkyl ester such as a trimethyl or triethyl ester. For a 

15 carboxylic acid of the Formula m whereinR3 is hydrogen; a suitable ortho acid ester is 

triethyl orthoformate and for a carboxylic acid of the Formula m wherein. R3 is methyl, a 

suitable ortho acid ester is triethyl orthoacetate. 

The reaction may conveniently be carried out in the presence of a suitable· base such 
¥ ~ 

. ·.· :. , .. _ .. , .... ,,_·: .u.. f9! ~~p~~'- ~-~~;.~~,.a!!cali~~ ~~~~ ... ~~--~Q..~ hy~~4~}~~e,,_ .. ::~·, .... ~ ... ,,~_. .... , 
20 . for ~~ple ~dium carbonate~ potassi~ ~a"rbonate, ~odi~ ethoxide,. po~um buto;ud~;· . . . . • 

. . ·. . . . ;.•. .. . . . . 

sodium hydroxide, potassium hydroxide, sodium hydride or potassium hydride, or an 

organometallic base such as an alkyl-lithium, for example n-butyl-lithium, or a 

dialkylamino-lithium, for example lithiwn di-isopropylamide, or, for example, an organic 

amine base such as, for example, pyridine, 2,6-lutidine, collidine, 4-dim.ethylaminopyridine, 

25 triethylamine, morpholine or diazabicyclo[S.4.0]undec--7-ene. 

The reaction may also conveniently be earned out in the presence of a suitable acid 

such as, for example, an inorganic or organic acid such as hydrochloric, hydrobromic, 

sulphuric, acetic, trifluoroacetic, citric or maleic acid. 

The reaction is also preferably carried out in a suitable inert solvent or diluent, for 

30 example methanol, ethanol, tetrahydrofuran, methylene chloride, 1,2-dimethoxyethane, 

~-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one, 
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dimethylsulphoxide or acetone, and at a temperature in the range, for example, Oto 150°C, 

conveniently at or near 75°C. 

Protecting groups may in general be chosen from any of the groups described in the 

literature or known to the skilled chemist as appropriate for the protection of the group in 

5 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 group in question, such methods being chosen so 

as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 

the molecule. 

10 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 

15 not specifically mentioned is of course within the scope of the invention. 

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 

::-;& ,._> ·.·, ... ·"': ~~cbe~ ~~..Q-l~<:;)a\ICYl~up~,(f~~ple ~so~opyl, tert~butyl); lo~r.~oxy lower. ..... ' . .: .. _. :· · ,,.:.:~ ... · ... · .· ... -··:-:. . · . ... _:-;·~ r.-~; .. :.:···.l :~:-·· ..... • :'·.: •• , · <•"""":·. · :~.~ ..... ~-~a..._,,.~·-~~:...oi...:; . .7"t'J.·-'"Sr4ilrC ... .W-·.~~~~ ~«.··~-.. ~ 

20 . 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, J2-methoxybenzyl, g-nitrobenzyl, R·nitrobenzyl, benzhydryl and 

25 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-cataly~d hydrolysis. 

30 Examples of hydroxy protecting groups include lower alkyl groups (for example 

tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 

! I 



W000/55153 ·:·.· Pcr/GB00/08'12 

-45-

acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); lower 

alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl lower alkoxycarbonyl groups 

(for example benzoyloxycarbonyl, g-methoxybenzyloxycarbonyl, g-nitrobenzyloxycarbonyl, 

R-nitrobenzyloxycarbonyl); tri lower alkylsilyl (for example trimethylsilyl, 

S 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, 12-methoxybenzyl, nitrobenzyl and 2,4-dimetboxybenzyl, and 

triphenylmethyl); di-a-anisylmethyl and furylinetbyl groups; lower alkoxycarbonyl (for 

~pie tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example allyloxycarbonyl); aryl 

10 lower alkoxy<:S!bonyl groups (for example benzyloxycarbonyl, n-inethoxybenzyloxycarbonyl, 

~-nitrobenzyloxycarbonyl, 12-nitrobenzyloxycarbonyl; trialkylsilyl (for exam~~e trimethylsilyl 

~d tert-butyldimethylsilyl); alkylidene (for example methylidene); benzylidene and 

substituted ~lidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 

1 S example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 

a-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 

groups such as Q-nitrobenzyloxycarbonyl. 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by Jerry March, 

_ ,pU.~s!t~:~r. J~~ %"¥~Y. ~. ~o~ 192f, f~-~~~~ g~~:Ol! ~9n CO.D;4i~?.~.s. ~~·~·· ... : . ·: .. ;,···. · .. ,.._ 
20 reagents. 1:he reader is referred to P~e Groups in Organic Synthesis, 2nd Edition, by 

. . 
Green et al., published by John Wiley & Sons for general guidance on protecting groups. 

The N-phenyl-2-aminobenz.amide of the Formula D may be prepared by reduction of 

the corresponding nitro compound of the Formula IV 

IV 

25 Typical reaction conditions include the use of ammonium formate or hydrogen gas in 

the presence of a catalyst, for example a metallic catalyst such as palladium-on-carbon. 

Alternatively a dissolving metal reduction may be carried out, for example using iron in the 
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presence of an acid, for example an inorganic or organic acid such as hydrochloric, 

hydrobrom.ic, sulphuric or acetic acid. The reaction is conveniently cmied out in the presence 

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. 

5 The nitrobenzene of the Formula IV wherein Xis -NHCO- may be prepared by the 

.10 

reaction of the aniline of the Formula V 

v 

with a carboxylic acid of the Formula VI, or a reactive derivative thereof as defined 

herein before, 

VI 

under standard amide bond forming conditions, wherein variable groups are as defined 
. . . 

hereinbefore and wherein any functional group is protected if necessary. 

Typical conditions include activating the carboxy group of the compound of 

Formula VI, for example by treatment with a halo reagent (for example oxalyl chloride) to 

.1 S--~~nn~ acyl ludjd~ ~an organic .. solvent B:t -IJlUbi~Uemp~e and then ~ng.jhe . . .. . . . . 
... '"'-'• .. ~· . . ·=· •. '<·· ... . ·)Iii·;; .• •·=•'·... . ........ · .... ·--·~°''\"P' .. , ....... ~··~: ....... ~,-~;i~·.·~ . 

. actlvated compollnd with the aniline of Formula V.· A,ny ~ctiorlltl group~ are pro~d-~d. . . .. . . .. 
• •• .._ .. ;.: •• ,I· • 1'"!J 

deprotCcted as necessary. Conveniently 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 

20 temperature of about 20°C. 

An aniline of the Formula V may be prepared by the reaction of a benzoic acid of 

Formula VII, or an activated derivative thereof as defined hereinbefore, 

(R1)m 

VII 

with an aniline of Formula VIIl 

f I 
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VllI 

under suitable amide bond forming conditions as defined hereinbefore. 

The nitrobem.ene of Formula IV wherein X is -NHCO- may also be prepared by the 

reaction of a benzoic acid of Formula VII, or an activated derivative thereof as defined 

5 hereinbefore, with an aniline of Formula IX 

~N£l::0-(CHJq -Q ~ 
under suitable amide bond forming conditions as defined hereinbefore. 

Corresponding reactions as illustrated in the Examples are used to prepare the 

nitrobenzene of the Formula IV wherein Xis -CONH-. 

10 (b) A compound of the Fonnula la wherein Xis -NHCO-, or a pharmaceutically-

acceptable salt or in-vivo-cleavable ester thereof, may be prepared by reacting an aniline of 

the Formula X 

. . ,,. '! ..... ,,.; •:. -~,, ... ··..-::·-~··.: ·'·.'''"":.... . ... 
-~·.· . ... . .. . 

x 
with a carboxylic acid of the Formula VI, or a reactive derivative thereof as defined 

15 hereinbefore, 

20 

VI 

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: 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable ester. 

. .·. . ··, 
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The reaction is preferably carried out in the presence of a suitable base as defined 

hereinbefore The reaction is preferably carried out in a suitable inert solvent or diluent, for 

example tetrahydrofuran, methylene chloride, 1,2-dimethoxyethane, H,H-dimethylformamide, 

N,N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethylsulphoxide or acetone, and at a 

5 temperature in the range, for example, -78 to 150°C, conveniently at ornear ambient 

temperatme. 

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. 

IO An aniline of the Formula X may be prepared by reduction under standard conditions 

as defined hereinbefore of the corresponding nitro compound of the Formula XI 

(R2)n 

0 
. 

N N02 

NAR3 
The nitro compound of the Formula XI may be prepared by by reacting an 

N-phenyl-2-aminobenzamide of the Formula XII 

XI 

• o11 r . .i ·~·: ~ . • ..... ·. . . IR2\ . . ·-·· . '""')Ci .. .... ~.. .. .. · .> ... Jn · .• -~-....: ..... . ·. .• .. .. ... ~ • ~ '1':' ..... '!ii ... =' .... 

15 

I . . . ........ ,, ... . 
N ~ NO 
H 2 

with a carboxylic acid of the Formula III, or a reactive derivative thereof, 

0 

HO~R' Ill 

XII 

wherein variable groups are as defined hereinbefore and wherein any functional group is 

protected if necessary. 

20 (c) A compound .of the Formula Ia wherein R 1 or a substituent on Q is (l-6C)alkoxy or 

substituted (1-6C)alkoxy, (1-6C)alkylthio, (l-6C)alkylamino, di-[(1-6C)alkyl]amino or 

i I 
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substituted·(l-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 la wherein 

R1 or a substituent on Q is hydroxy; mercapto or amino as appropriate. 

The reaction is preferably carried out· in the presence of a suitable inert solvent or 

S diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 

tetrachloride, an ether such as tetrahydro:furan or 1,4-dioxan, an aromatic solvent such as 

toluene, or a dipolar aprotic solvent such as N,N-dhnethylformamide, 

H,N-dimethylacetamide, li-methylpyrrQlidin-2-one or dimethylsulphoxide. The reaction is 

conveniently carried out at a temperature in the range, for example, 10 to 150°C, preferably in 

10 the range 20 to 80°C. · 

A suitable alkylating agent is, for example, any agent known in the art for the 

alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of mercapto to 

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)alkyl chloride, bromide or iodide or a 

1 S substituted (l-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 

temperature. 

(d) . A com~und of the Formula la ~h~in a substituent on Q i.s amino, . 
·. ,,- ~ ·•· • . ' .. ·' :1' I • • •• , '.It~-~·~.· . .' •· • ,;: • . ." : . . ' I> •• • •. ., • 

20 (1-6C)alkylamino, di-[(1-6C)alkyl]amino, substitµted (l-6C)alkylamino, substituted 
. . . .. 

N~I-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 of the Formula Ia wherein a substituent on Q is a suitable leaving group with an 

appropriate amine. 

25 A suitable leaving group is, for example, a halogeno group s~ch as .fluoro, chloro or 

bromo, a (l-6C)alkanesulphonyloxy group such as methanesulphonyloxy or an 

arylsulphonyloxy group such as 4-toluenesulphonyloxy. 

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, 

30 conveniently in the range 75 to 150°C. 

(e) A compound of the Formula Ia wherein R1 or a substituent on Q is 
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(l-6C)alkanoylamino or substituted (2-6C)allcanoylamino may be prepared by the acylation of 

a compound of the Formula la wherein R1 or a substituent on Q is amino. 

A suitable acylating agent is, for example, any agent known in the art for :the acylation 

of amino to acylamino, for example an acyl halide, for ~~pie a (l-6C)alkanoyl chloride or 

S. bromide, conveniently in the presence of a suitable base, as defined hereinbefore, an alkanoic 

acid aDhydride or mixed anhydride, for example·a (l-6C)alkanoic acid anhydride such as 

acetic anhydride or the mixed anhydride formed by the reaction of an alkanoic acid and a 

(l-6C)alkoxycarbonyl halide, for example a (1-6C)alk.oxycarbonyl chloride, in the presence of 

a suitable base as defined hereinbefore. In general the acylation is carried out in a suitable 

1 O 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. 

(f) A compound of the Formula la wherein R1 or a substituent on Q is 

(1-6C)alkanesulphonylamino may be prepared by the reaction of a compmmd of the 

Formula Ia wherein R' or a substituent on Q is amino with a (1-6C)alkanesulphonic acid, or 

15 an activated derivative thereof. 

A suitable activated derivative of a ( l-6C)alkanesulphonic acid is, for example, an 

alkanesulphonyl halide, for example an alkanesulphonyl chloride formed by the reaction of 

the sulphonic acid and an inorganic acid chloride, for example thionyl chloride. The reaction 

.. is preferably carried out in the presence of a suitable base as defined hereinbefore, particularly 

. 20 --~i>~i~i~, ~din a ·slli~hie i~rt sot~~~~~ dii~~i· ~~~i<I'4:~~i;~t0;e~ ~~~IY· :. · . .-~. · 
.::~- ;· ... ~,,. 

methylene chloride. 
. . 

(g) A compound of the Formula la wherein R1 or a substituent on Q is carboxy, 

carboxy~(t-6C)alkyl, carboxy-(l-6C)alk.oxy, carboxy-(1-6C)alkylamino, 

N-(1-6C)alkyl-carboxy-(l-6C)alkylamino or carboxy-(2-6C)allcanoylamino may be prepared 

25 by the cleavage of a compound of the Formula la wherein R1 or a substituent on Q is 

( 1-6C)alkoxycarbonyl, (l-6C)alkoxycarbonyl-(1-6C)alkyl, (l-6C)alkoxycarbonyl-

30 

( 1-6C)alkoxy, (l-6C)alkoxycarbonyl-(1-6C)alkylamino, N-(1-6C)alkyl-

( 1-6C)alkoxycarbonyl-(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 

...... : .•. ~ 

! I 
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hydrolysis under acidic or basic conditions. A suitable base is, for example, an alkali metal, 

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

potassium carbonate, sodium hydroxide, potassium hydroxide or ammonium hydroxide. The 

reaction is preferably carried out in the presence of water and a suitable solvent or diluent 

S such as methanol or ethanol. The reaction is conveniently carried out at a temperature in the 

range i O to 150°C, preferably at or near ambient temperature. 

(h) A compound of the Formula Ia wherein R1 is amino-(l-6C)alkyl, (l-6C)alkylamino­

(l-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl or a heterocyclyl-(1-6C)alkyl group may be 

prepared by the reaction, conveniently in the presence of a suitable base as defined· 

10 hereinbefore, of a compound of the Fonnula XI1I 

(R2)" . 

Z-(1-6C)alkyl(:Co )2( 
I ~ N x-. (CH:z)q-Q 

,,,:; N'~ R3 xm 

wherein X, R2
, R3

, n, q and Q have any of the meanings defined ~inbefore and Z is a 

suitable leaving group with an appropriate amine or heterocycle. 

A suitable leaving group Z is, for example, a halogeno group such astluoro, chlorQ or 

. 15 bromo, a (l-6C)alkanesulphonyloxy group such~ methaneslllphonyloxy or an · ··.· .. , 

arylsulphonyloxy group such as 4-tolueneswphonyloxy. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 

canier as defined hereinbefore and at a temperature in the range, for example, 20 to 200°C, 

conveniently in the range SO to 150°C. 

20 The following biological assays and Examples serve to illustrate the present invention. · 

25 

Biolo&ical Assays 

The following assays can be used to ~easure the p38 kinase-inhibitory, the 

TNF-inhibitory and anti-arthritic effects of the compounds of the present invention: 
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In vitro enzyme assar . 

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 p38JJ isoforms of the 

enzyme was determh1ed. 

5 Human recombinant MKK6 (~ank Accesion Number G 1209672) was isolated 

from linage clone 45578(Genomic~1996, ll, ISi) 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 Chemistrv, 1996, 271, 2886-2891. p38a (~ank 

Accession Number 0529039) and p38JJ (GenBank Accession Number 01469305) were 

10 isolated by PCR amplification of h~ lymphoblastoid cDNA(GenBank Accession Number 

GM1416) ~d 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 Biqphysica Acta, 

15 1995, 1265. 224-227 and Y. Jiang et al., Joumal ofBiological Chemistry, 1996, 271, 17920-

17926. 

Both p38 protein isoforms were expressed in e coli in PET vectors. Human 

recombinant p38a and p38JJ isofonns were produced as 5' c-myc, 6His tagged proteins. Both 

MKK.6 an<l the p~8 proteins wer~ p~ed using standard protocols: the OST MKK.6 was . 
• • • : • • •. • •• ·- • • • • ••• • • ,.41!> • .., ~. 

20 purified ~ing a glutathione sepharose column and ~e p38 proteins were purified using nickel 

chelate columns. 

The p38 enzymes were activated prior to use by incubation with MKK.6 for 3 hours at 

30°C. The unactivated coli-expressed MKK6 retained sufficient activity to fully activate both 

isoforms ofp38. The activation incubate comprised p38a (10µ.l oflOmg/ml) orp38JJ (10µ1 

25 of 5mglml) together with MKK6 (10µ1 of lmg/ml), 'Kinase buffer' [100µ1; pH 7.4 buffer 

comprising Tris (50mM), EGTA (O.lmM), sodium orthovanadate (0.lmM) and 

P-mercaptoethanol (0.1 %)] and MgATP (30µ.l of SOmM Mg(OCOCH3h and 0.5mM ATP). 

This produced enough activated p38 enzyme for 3 Microtiter plates. 

Test compounds were solubilised in DMSO and 1 Oµl of a 1: 10 diluted sample in 

30 'Kinase Buffer' was added to a well in a Microtiterplate. For single dose testing, the 

compounds were tested at lOµM. 'Kinase Assay Mix' [30µ1; comprising Myelin Basic 

i I 
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Protein (Gibco BRL cat. no. 1322B-010; lml of a 3.33mg/ml solution in water), activated p38 

enzyme (50µ1) and 'Kinase Buffer' (2ml)] was then added followed by 'Labelled ATP' [10µ1; 

comprising SOµM ATP, O.lµCi 33P ATP (Amersham International cat no. BFlOOO) and 

SOmM Mg(OCOCHJ:J. The plates were incubated at room temperature with gentle agitation. 

S Plates containing p38a were incubated for 90min and plates containing p38P were incubated 

for 4Smin. Incubati~n was stopped by the addition of 50µ1of20% 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 Unitilter and washed with 2% TCA, dried overnight and counted on a Top 

10 Count scintillation counter. 

Test compounds were tested initially at a single dose and active compounds were 

retested to allow IC50 valties to be determined. 

In vitro cell-based assvs 

15 (i) PBMC 

The ability of compounds of this invention to inhibit TNFa production was assessed 

by using human peripheral blood mononuclear cells which synthesise and secrete 1NFa when 

stimulated with lipopolysaccharide. 

. . ... Peripheral .bl®d-mononuclear cells (PBMC1-weie~isolated from.4ep~·:· ..... .:.:---.- ... "..' ·_. 

20 (1 Ounits/ml heparin) human blood by density centrifugation (Lymphoprep™ ; ~med). 

Mononuclear Ct'.lls were resuspended in culture medium [RPMI 1640 medium (Gibco) 

supplemented with 50 units/ml penicillin, SOµg/ml streptomyc~ 2mM glutamine and 

1% heat-inactivated human AB serum (Sigma H-1513)]. Compounds were solubilised in 

DMSO at a concentration of SOmM, diluted 1:100 in culture medium and subsequently serial 

25 dilutions were made in culture medium containing 1 % DMSO. PBMCs (2.4xl 05 cells in 

160µ1 culture medium) were incubated with 20µ1 of varying concentrations oftest compound 

(triplicate cultures) or 20µ1 culture medium containing 1 % DMSO (control wells) for 

30 minutes at 37°C in a humidified (So/oC0:/95% air) incubator (Falcon 3072 ; 96 well 

flat-bottom tissue culture plates); 20µ1 lipopolysaccharide [LPS E.Coli 0111 :B4 (Sigma 

30 L-4130), final concentration lOµg/ml] solubilised in culture medium was added to appropriate 

wells. 20µ1 culture medium was added to "medium alone" control wells. Six "LPS alone" and 

. ... 
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four "medium alone" controls were included on each 96 well plate. Varying concentrations of 

a known 1NFa inhibitor were included in each test, i.e. an inhibitor of the PDE Type IV 

enzyme (for example see Semmler, J. Wachtel.Hand Endres, S;,lnt. J. Immunopharmac. 

(1993), ll(3), 409-413) or an inhibitor of pro1NFa convertase (for example, see McGeehan, 

S G. M. et al. Natme (1994) 370, 558-56.1). Plates were incubated for 7 hours at 37°C 

(humidmed incubator) after which 100µ1 of the supernatant was removed from each well and 

stored at -70°C (96 well round-bottom plates; Coming 25850). 1NFa levels were determined 

in each sample using a human 'INFa ELISA (see W092/10190 and Current Protocols in 

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

10 % inhibition- CLPS alone- medium alone)- {test concentration - medium alone) x 100 

(LPS alone - medium alone) 

(ii) Human Whole Blood 

The ability of the compounds of this invention to inhibit TNFa production was also 

15 assessed in a human whole blood assay. Human whole blood secretes lNFa 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 blood was obtained from volunteers. 160µ1 whole 

· .. : . .,.. .. ·':. bfood were '8dded to .. 96 well round·'1x>tt0mj31ates· (Comfug·25850). ~ Compo;unds were 

' 20 solubilised and serially diluted in RPMI 1640 medium (Gibco) supplemented with 50 units/ml 

penicillin, 50µg/ml streptomycin and 2mM glutamine, as detailed above. 20µ1 of each test 

concentration was added to appropriate wells (triplicate cultures). 20µ1 of RPMI 1640 

medium supplemented with antibiotics and glutamine was added to control wells. Plates were 

incubated for 30 minutes at 37°C (humidified incubator), prior to addition of 20µ1 LPS (final 

25 concentration 1 Oµg/ml). RPMI 1640 medium was added to control wells. Six "LPS alone" 

and four "medium alone" controls were included on each plate. A known 1NFa 

synthesis/secretion inhibitor was included in each test. Plates were incubated for 6 hours at 

37°C (humidified incubator). Plates were centrifuged (2000rpm for 10 minutes) and 100µ1 

plasma removed and stored at-70°C (Corning 25850 plates). TNFa levels were measured by 

30 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 

i I 
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were obtained from R&D Systems (catalogue nos. MAB610 anti-human TNFa coating 

antibody, BAF2l0 biotinylated anti-human TNFa detect antibody). 

Ex vivo I In vivo assessment 

5 The ability of the compo'ilnds of this invention as ex vivo TNFa inhibitors were 

assessCd in the rat or mouse. Briefly, groups of male Wister Alderley Park (AP) rats (180-

210g) were dosed with compound (6 rats) or drug vehicle (10 rats) by the appropriate route, 

for example peroral (p.o.), intraperitoneal (i.p.) or subcutaneous (s.c.). Ninety minutes later 

rats were sacrificed using a rising concentration of C02 and bled out via the posterior vena 

I 0 cavae into S Units of sodium heparin/ml blood. Blood samples weie immediately placed on 

jce and centrifuged at 2000 rpm for 10 min at 4°C and the harvested plasmas_fro7.e11 at -20°C 

for subsequent assay of their effect on 1NFa production by LPS-stimulated hwnan blood. 

The rat plasma samples were thawed and 175µ1 of each sample was added to a set fonnat 

pattern in a 96 well round bottom plate (Coming 25850). 50µ1 of heparinized human blood 

15 was then added to each well, mixed and the plate was incubated for 30 min at 37°C 

(humidified incubator). LPS (25µ1; final concentrationlOµg/ml) was added to the wells and 

incubation continued for a further 5.5 hours. Control wells were incubated with 25µ1 of 

medium alone. Plates were then centrifuged for 10 min at 2000 rpm and 200µ.l of the 

supematan~ were.transferred to a 96 well plate and ~07.Cll at -20°C for subsequen~ analysis of. 

20 11'lF concentration by ELISA. 

25 

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

% inhibition of 1NFa = Mean 1NFa (Controls) ·Mean JNFa ITreated) x 100 

Mean 1NFa (Controls) 

Alternatively, mice could be used instead of rats in the above procedure. 

Test as anti-arthritic a1ent 

Activity of a compound as an anti-arthritic agent was tested as follows. Acid soluble 

native type Il collagen was shown by Trentham et al. [1] to be arthritogenic in rats; it caused 

polyarthritis when administered in Freunds incomplete adjuvant. This is now known as 

30 collagen-induced arthritis (CIA) and similar conditions can be induced in mice and primates. 
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Recent studies have shown that anti-1NF monoclonal antibodies [2] and TNF receptor-IgG 

fusion proteins [3] ameliorate established CIA indicating tbat·TNF plays a key role in the 

pathophysiology of CIA. Moreover, the remarkable efficacy reported for anti-1NF 

monoclonal antibodies in recent rheumatoid arthritis clinical trials indicates that 1NF plays a 

5 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. 

I. Trentham, D.E. et al, (1977) J. Exp. Med .. 146. 857. 

2. Williams, R.O. et al., (1992) Proc. Natl. Acad. Sci...82, 9784. 

10 3. Williams, R.O. et al., (1995) lnlmunology. ~ 433. 

4 Badger, M. J3:. et al., (1996) The Journal of Pharmacoloav and Experimental 

Theraneutics. 279, 1453-1461. 

Although the pharmacological properties of the compounds· of the Formula Ia vary 

15 with structural change as expected, in general a compound of the Fonnula Ia gives over 30% 

inhibition of p38a and/or p38(} at concentrations up to 1 OµM. No physiologically . 

unacceptable toxicity was observed at the effective dose for compounds tested of the present 

invention. 

- By way of example -•~ 
. - . 

20 (i) · 6-[li-(3-dimethylaminopropyl)-N-methylamino ]-3~[2-methyl-5~(2-morpholinopyrid-

4-ylcarbonylamino )phenyl]-3,4-dihydroquinazolin-4-one has an IC50 of approximately 0.2µM 

against p38a and an IC50 of approximately 2µM in the Human Whole Blood test; 

(ii) 6-Uf-{3-dimethylaminopropyl)-N-methylamino ]-3-[5-(2-morphollilopyrid-

4-ylcarbonylamino )phenyl]-3,4-dihydroquinazolin-4-one has an IC50 of approximately 

25 0.05µM against p38a and an IC50 of approximately_ 5µM in the Human Whole Blood test; and 

(iii) 8-[li-{3-dimethylaminopropyl)-N-methylamino ]-3-[2-methyl-5-(2-morpholinopyrid-

4-ylcarbonylamino )phenyl]-3,4-dihydroquinazolin-4-one has an IC50 of approximately 0.1 µM 

against p38a and an IC50 of approximately 7µM in the Human Whole Blood test. 

According to a further aspect of the invention there is provided a pharmaceutical 

30 composition which comprises an amide derivative of the Formula la or Ib, or a 

pharmaceutically-acceptable or in-vivo-cleavable ester thereof, as defmed hereinbefore or an 

i I 
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amide derivative selected.. fiibm 3-(5-ben2'.811Jido-2-methylph~ji)-2-methyl-3,4-
dihydroquinazolin-4-one, 3-[S-( 4-methylbemamido )-2-methylphenyl]-2-methyl-3,4-

dihydroquinazolin-4-one and 3-[5-( 4-methoxybenzamido)-2-methylphenyl]-2-methyl-3,4-

dihydroquinazolin-4-one in association with a pharmaceutically-acceptable diluent or carrier. 

S The compositions of the invention may be in a fonn suitable for oral use {for example 

as tablets, lozenges, hard or soft capsules,·aqueous or oily suspensions, emulsions, dispersible 

powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 

gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 

example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 

10 example as a finely divided powder) or for parenteral administratioh (for example as a sterile 

aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 

or as a suppository for rectal dosing). . 

The compositions of the invention may be obtained by conventional procedures using 

conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 

15 for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 

preservative agents. 

·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 a~nistration. For example, a formulation intended for oral 
.. . . ... ~-: . . .... . . . . . 

20 administration to humans will generally contain, for example, from O.S mg to 

0.5 g of active agent compouilded with an appropriate and convenient amount of excip~ents 

which may vary 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 la will naturally vary according to the nature and severity of the conditions, the age 

25 and sex of the animal or patient and the route of administration, according to well known 

principles of medicine. 

In using a compound of the Fonnula la for therapeutic or prophylactic purposes it will 

generally be administered so that a daily dose in the range, for example, 0.5 mg to 

75 mg per kg body weight is received, given if required in divided doses. In general lower 

30 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~ body 
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weight will generally be used. Similarly,. for administration by jnhalation, a dose in the range, 

for example, O.S mg to 25 mg per kg body weight will-be used. ·Oral admi.nistration is 

however pref~ pai:ticularly in tablet form. . Typically, unit dosage forms will contain 

about 1 ms to 500 mg of a compound of this invention. 

S According to a further_aspect of the invention there is provided an.amide derivative of 

the Formula Ia, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereot as 

defined herein.before 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 

I 0 · derivative of the Formula Ia or lb, or a pharmaceutically-acceptable salt or in-vivo-cleavable 

ester thereof, as defined hereinbefore or an amide derivative selected from 3-(5-benz.amido-

2-methylphenyl)-2-methyl-3,4-dihydroquinaz.olin-4-one, 3-[5-( 4-methylbenzamido )-

2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one ·and 3-[5-( 4-methoxybenz.amido )-
. . 

2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one in the manufacture of a medicament 

15 for use in the treatment of diseases or medical 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 an amide derivative of the Formula la or lb, or-a 

pharmaceuti~ly-acceptable salt or in-vivo-cleavable ~r thereof, as defined hereinbefore or 

20 of an amide derivative selected from. 3-(5-benz8mid0:.2-metb.yiphenyl)~2-methyl- "' ·-

3,4-dihydroquinazolin-4-one, 3-[5-( 4-methylbenz.amido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one and 3-[5-( 4-methoxybenzamido)-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one. 

In a further aspect the present invention provides the use of an amide derivative of the 

25 Formula la, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, as defined 

hereinbefore or an amide derivative selected :from 3-(5-benzamido-2-methylphenyl)-2-methyl-

3,4-dihydroquinazolin-4-one, 3:-[5-( 4-methylbenzamido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one and 3-[5-(4~methoxybenz.amido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one in the man•ture of a medicament for use in the treatment of 

30 diseases or medical conditions mediated by TNF, IL-1, IL-6 or IL-8. 

! I 
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·In a :further aspect the present invention provides a method of treating diseases or 

medical conditions mediated by 1NF, IL-1, IL-6 or IL-8 which comprises administering to a 

warm-blooded animal an effective amount of an amide deivative of the Formula Ia or lb, or a 

pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, ·as defined hereinbefore or 

5 of an amide derivative selected from 3-(S-benzamido-2-methylphenyl)-2-methyl-

3,4-dihydroquinazolin-4-one, 3-[5-( 4-methylbenmnido )-2-methylphenyl]-2-methyl-

3.4-dihydroquinamlin-4-one and 3-[S-( 4-methoxybenzamido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinamlin-4-one: 

In a further aspect the present invention provides the use of an amide derivative of the 

·I 0 Formula Ia, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, as defined 

~ereinbefore or an amide derivative selected from 3-(S-benzamido-2-methylp~enyl)-2-methyl-

3,4-dihydroquinazolin-4-one, 3-(S-( 4-methylbenzmnido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one and 3-[5-( 4-methoxybemamido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in the treatment of 

15 diseases or medical conditions mediated by TNF. 

In a further aspect the present invention provides a method of treating diseases or 

medical conditions mediated by 1NF which comprises administering to a warm-blooded 

animal an effective amount of an amide derivative of the Fonnula la, or a phannaceutically­

acceptable salt or in-vivo-cleavable ester thereof,_ as defined hereinbefore or of an amide . . 

20 derivative selected from 3{5-benzaniido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-

4-one, 3-[5-( 4-methylbenzamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one 

and 3-[S-( 4-methoxybenzamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one. 

In a further aspect the present invention provides the use of an amide derivative of the 

Formula Ia,. or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, or an 

25 amide derivative selected from 3-(S-benzamido-2-methylphenyl)-2-methyl-

3,4-dihydroquinazolin-4-one, 3-[5-( 4-methylbenzamido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one as defined hereinbefore in the manufacture of a medicament for 

use in inhibiting TNF, IL-1, IL-6 or IL-8. 

30 In a further aspect the present invention provides a method of inhibiting 1NF, IL-1, 

IL-6 or IL-8 which comprises administering to a warm-blooded animal an effective am.cunt 
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of an amide derivative of the Formula Ia, or .. a pharmaceutically-acceptable salt or in-vivo­

cleavable ester thereof, as defined hereinbefore or of an amide derivative selected from 

3-(S-benzamido-2-metJ:iylphenyl).,2"'.methyl-3,4-dihydroquinazolin-4-one, 

3-[S-( 4-methylbenzamjdo )-2-methylphenyl]-2:methyl-3,4-dihydroquinazolin-4-one and 

5 3-[S-( 4-methoxyben7.8mido )-2-metbylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one. 

In a further~ the present invention provides the use of an amide derivative of the 

Formula Ia, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, as defined 

hereinbefore or an amide derivative selected from 3-(5-bemmnido-2-methylphenyl)-2-methyl-

3,4-dihydroquinazolin-4-one, 3-[5-(4-methylbenzamido)-2-methylphenyl]-2-methyl-

1 O 3,4-dihydroquinazolin-4-one and 3-[S-( 4-methoxybenzamido }2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in inhibiting TNF. 

In a further aspect the ~sent invention provides a method of inhibiting TNF which 

comprises administering to a warm".'blooded animal an effective amount of an amide 

derivative of the Formula Ia, or a pharmaceutically-acceptable salt or in vivo-cleavable ester 

15 thereof, as defmed hereinbefore or of an amide derivative selected from 3-(5-benzamido-

2-methylphenyl}2-methyl•3,4-@lydroquinazolin-4-one, 3-[5-( 4-methylbenmmido )-

2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybenzamido)-

2-methylpbenyl]-2~methyl-3,4-dihydroquinazolin-4-one. 

In a fur_ther aspect the present invention provides the use of an amide derivative of the 

20. · F~~u~ Ia, or ~ pharm~eutically-acceptable salt or in-yivo-~lea~ble ester thereof, as defln~d 
hereinbefore or an amide derivative selected :from 3-(S-bemamicio-2~methylphenyl)-2-methyl-

3,4-dihydroquinazolin-4-o~, 3-[5-( 4-methylbenzamido }2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one and 3-[S-( 4-methoxybemamido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in the treatment of 

25 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 amoµnt of an amide derivative of the Formula Ia, or a 

pharmaceutically- acceptable salt or in-vivo-cleavable ester thereof: as defined hereinbefore or 

30 of an amide derivative selected from 3-(5-benzamido-2-methylphenyl)-2-methyl-

3,4-dihydroquinazolin-4-one, 3-[5-( 4-methylbenzamido )-2-methylphenyl]-2-methyl-

i I 
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. 3,4-dihydroquinazolin-4-one and 3-[5-( 4-methoxybemamido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one. 

In a further aspect the present invention provides the use of an amide derivative of the 

Formula la, or a pharmaceutically-acceptable salt or in·vivo-cleavable ester thereof, or an 

S amide derivative selected from 3-(5-bemmnido-2-methylphenyl)-2-methyl-

3,4-diliydroquinazolin-4-one, 3-[5-( 4-methylbenzamido )-2-methylphenyl]-2-methyl-

3,4-dihydroquinazolin-4-one and 3-[5-( 4-methoxybenzamido)-2-methylphenyl]-2-methyl-

3,4-dihydroq~lin-4-one in the manufacture of a medicament for use in the productio~ of 

a p38 kinase inhibitory effect 

10 In a further aspect the present invention provides a method of providing a p38 kinase 

inhibitory effect which comprises administering to a warm-blooded animal an effective 

amount of an amide derivative of the Formula la, or a pharmaceutically-acceptable salt or in­

vivo- cleavable ester thereof, as defined hereinbefore or of an amide derivative selected from 

3-(5-benzam.ido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 

15 3-[5-( 4-~ethylbennimido )-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one and 

3-[5-( 4-methoxybemamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one. 

·In a further aspect the present invention provides the use of an amide deriVa.tive of the 

Formula la, or a pharmaceutically-acceptable salt or in-vivo- cleavable ester thereof, as 

defined hereinbefore. or an amide derivative selected from 3-(5-benzamido-2-methylphenyl)- . 
. . . .. . 

20. 2-methyl-3,4-dihydroquinazolin-4-one, 3-[ 5-( 4-methylbell7Blllido )-2-methylphenyl]- · 

2-methyl-3,4-dihydroquinazolin-4-one and 3-[5-(4-methoxybermmido)-2-methylphenyl]-

2-methyl-3,4-dihydroquinazolin-4-one in the manufacture of a medicament for use in the 

treatment of rheumatoid arthritis, asthma, irritable bowel disease, multiple sclerosis, AIDS, 

septic shock, ischaemic heart disease or psoriasis. 

25 In a further aspect the present invention provides a method o~ treating rheumatoid 

arthritis, asthma, irritable bowel disease, multiple sclerosis, AIDS, sei>tic shock, ischaemic 

heart disease or psoriasis which comprises administering to a warm-blooded animal an 

effective amount of an amide derivative of the Formula Ia, or a pharmaceutically-acceptable 

salt or in-vivo-cleavable ester thereof, as defined hereinbefore or of an amide derivative 

30 selected from 3-(5-beD7.8IIlido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, · 
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3-[5-( 4-methylbemamjdo )-2-methylphenyl]-2-methyl-3,4-dihydroquinamlin-4-one and 

3-[5-( 4-methoxyben?amjdo)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one. 

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 

5 cytokines, in particular TNF and IL-1 •. For example, the compounds of the Formula Ia could 

be used in combination with drugs and therapies used in the treatment of rheumatoid artbri~, 
. ·. 

asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, ischaemic heart 

disease, psoriasis and the other disease states mentioned earlier in this specification. 

For example, by virtue of their ability to inhibit cytokines, the compounds of the 

10. Formula Ia are of value in the trea1ment of certain inflammatory and non-inflammatory 

diseases which are currently treated with a cyclooxygenase-inhibitQry non-steroidal 

anti-inflammatory drug (NSAID) such as indomethacin, ketorolac, acetylsalicyclic acid, 

ibuprofen, su}indac, tolmetin and piroxicam. Co-administration of a compound of the 

Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to 

15 produce a therapeutic effect Thereby the likelihood of 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 phannaceutical composition which comprises an amide 

derivative of the Formula Ia, or a pharmaceutically-acceptable salt or in-vivo-cleavable ester 

thereof, in conjunction or admixture with a cyclooxygenase inhibitory non-steroidal 

20 antl-inflammatocy agent, and a p~utically-acceptable'aillieni or carrier ... 

The compounds of the invention may also be used with anti-inflammatory agents such 

as an inhibitor of the enzyme 5-lipoxygenase. 

The compounds of the Formula Ia may also be used in the treatment of conditions 

such as rheumatoid arthritis in combination with antiarthritic agents such as gold, 

25 methotrexate, steroids and penicillinamine, and in conditions such as osteoarthritis 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, 

30 Arteparon and glucosamine salts such as Antril. 

. . , 

i I 
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The compounds of the Formula Ia may be be used in the treatment of asthma in 

combination with antiasthmatic agents such as bronchodilators and leuko1riene antagonists. 

If formulated as a fixed dose such combination products employ the compounds of 

this invention within the dosage range described herein and the other pharmaceutically-active 

S agent within its approved dosage range. Sequential use is contemplated when a combination 

formuiation is inappropriate. 

Although the compounds of the Formula Ia 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 cytoldnes. Thus, they are useful as pharmacological standards for use 

10 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 

~hich, 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; 

15 (ii) evaporations were carried out by rotary evaporation in~ 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, 
; . . . ~ 

20 Germany or high pressure liquid chromatography (HPLC) was performed on Cl 8 reverse 

phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column; 

(iv) yields are given for illustration only and are not necessarily the maximum 

attainable; 

(v) in general, the end-products of the Formula Ia have satisfactory microanalyses 

25 and their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass 

spectral teclmiques; fast-atom bombardment (FAB) mass spectral data were obtained using a 

Platfonn 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 

30 field strength of 300MHz or a Bruker AM250 spectrometer operating at a field strength of 
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2SOMHz]; the following abbreviations have been used: s, singlet; d, doublet; t, triplet; m, 

multiplet; br, broad; 

(vi) intermediates were not ge,nerally fully characterised and pmity was assessed by 

thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

S (vii) melting points·are uncorrected and were determined using a Mettler SP62 

automatic melting point apparatus or an oil-bath apparatus; melting points for the 

end-products of the FormulB: Ia were determined·after crystallisation from a conventional 

organic solvent such as ethanol, methanol, acetone, ether or he~e, alone or in admixture; 

and 

10 (viii) the following abbreviations have been USed:-
DMF N,N-climethylformamide 

DMSO dimethylsulphoxide. 

i I 
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Examplel 

3-(5-benzamido-2-ehlorophenyl)-7-metho:r:y·3,4-dihydroquinazolin·4-one 

Triethyl orthoformate (0~189 ml) was added to a stirred mixture ofN-(S-bel17.alllido-

2-chlorophenyl)-2-amino-4-methoxybemamide (0.15 g), ethanol (10 ml) and glacial acetic 

S acid (0.022 ml) and the resultant mixture was heated to 700C for 16 hours. The mixture was 

evaporated. The residue was partitioned between methylene chloride and a saturated aqueous 

solution of sodium bicarbonate. The organic phase .was dried (MgS04) and evaporated and 

the residue was triturated under a mixture of ethyl acetate and diethyl ether. The material so 

obtained was further purified by column chromatography on an ion exchange column (isolute 

10 SCX column from International Sorbent TecluloJogy Limited, Hengoed, Mid-Glamorgan, 

UK) using initially methanol and then a 99: 1 mixture of methanol and a saturated aqueous 

ammonium hydroxide solution as eluent. There was thus obtained the title compound 

(0.054 g); NMR. Spectrum.: (DMSO~) 3.92 (s, 3H), 7.12-7.22 (m, 2H), 7.48-7.6 (m, 3H), 7.68 

(d, lH), 7.88-8.0 (m, 3H), 8.04-8.12 (m, 2H), 8.28 (m, lH), 10.06 (s, lH); Mass Spectrum: 

15 M+H+ 406 and 408. 

The N-(S-bemamido-2-chlorophenyl)-2-amino-4-metboxybemamide used as a 

starting material was prepared as follows :-

Bertzoyl chloride (S.2 ml) was added to a stirred mixture of 

. 2,4-diaminochlorobenzene (6.42 g), triethylamine (12.S ml) and methylene chloride 

20 (100 ml) which had been cooled to 0°C. The mixture was allowed to warm to ambient 

temperature and was stirred for 16 hours. The mixture was evaporated and the residue was 

triturated under a saturated aqueous sodium bicarbonate solution. The resultant solid was 

isolated, washed in tum with water and isohexane and dried under vacuum at SS°C. There 

was thus obtained N-(3-amino-4-chlorophenyl)benzamide as a solid (10.38 g); NMR 

25 Spectrum: (DMSOdJ 5.32 (s, 2H), 6.9 (m, lH), 7.1 (d, IH), 7.37 (d, lH), 7.52 (m, 3H), 

7.9 (d, 2H), 10.05 (s, lH). 

Oxalyl chloride (0.781 ml) was added dropwise to a stirred mixture of 4-methoxy-

2-nitrobenz.oic acid (1.6 g), DMF (a few drops) and methylene chloride (30 ml) which had 

been cooled to 0°C. The mixture was allowed to wann to ambient temperature and was 

30 stirred for 4 hours. The mixture was evaporated. The residue was dissolved in methylene 

chloride (10 ml) and added dropwise to a stirred mixture of N~(3-amino-
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4-chlorophenyl)benzamide (2.0 g), triethylamine (2.49 ml) and methylene chloride (30 ml). 

The resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was 

·isolated, washed with IN aqueous hydrochloric acid solution and with methanol and dried 

under vacuum at 40°C. There was thus obtained N:-(S-ben7.amido-2-chlorophenyl)-

5 4-methoxy-2-nitrobenmnide (2.49 g); NMR Spectrum: (DMSOdJ 3.9 (s, JH), 7.39 (d, lH), 

7.47-7.62 (m, SH), 7.72 {d, IH), 7.78 (d, IH), 7.97 (d, 2H), 8.14 (s,lH), 10.28 {s, lH), 10.46 

(s, IH);. Mass Spectrum: M+lr 426 and 428. 

Iron powder (2. 79 g) was added to a stirred suspension of a portion (2.13 g) of the 

material so obtained in a mixture of ethanol (100 ml), water (20 ml) and acetic acid (4 ml). 

I 0 The mixture was stirred and heated to reflux for 6 hours. The mixture was cooled to ambient 

temperature. Water (50 :Ml) was added and the resultant 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 and dried under vacuum at 40°C. 

There was thus obtained the required starting material (0.911 g); NMR Spectrum: (DMSO~) 

15 3.72 (s, 3H), 6.09 (d, lH), 6.27 (s, lH), 6.62 (s, 2H), 7.45-7.61 (m, 4H), 7.66-7.72 (m, 2H), 

7.95 (d, 2H), 8.07 (s, lH), 9.52 (s, lH), 10.37 (s, lH);. Mass Spectrum: M+W 396 and 398. 

Example2 

3-(5-benzamido-2-chlorophenyl)-7-methoxy-2-~ethyl-3,4-dihydroquinazolin-4-one 

20 Using an analogous procedure to that described in Example 1, triethyl orthoacetate 

was reacted with N-(5-benzamido-2-~hlorophenyl)-2-amino-4-methoxybenzamide. The 

material so obtained was purified by column chromatography on an isolute SCX ion exchange 

column using initially methanol and then a 99:1 mixture of methanol and a saturated aqueous 

ammonium hydroxide solution as eluent. There was thus obtained the title compound in 27% 

25 yield; NMR Spectrum: (DMSO~ 2.15 (s, 3H), 3.91(s,3H), 7.09-7.1~ (m, 2~), 7.46-7.6 (m, 

3H), 7.71 (d, lH), 7.87-8.06 (m, SH), 10.57 (s, IH); Mass Spectrum: M+W 420 and 422. 

·Emmple3 

Using an analogous.procedure to that described in Example 1 or Example 2 as. 

30 appropriate, the appropriate 2-aminobeniamide was reacted with triethyl orthofonnate or . 

triethyl orthoacetate to give the compounds described in Table I. 

i I 
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Table I 

No. (R')u. (R"). R' Note 

1 6-llf-(3-dimethylaminopropyl)-H-methylamino 1 6-methyl hydrogen a 

2 6-(N-(3-dimethylaminopropyl}N-metbylamino] 6-methyl methyl b 

3 6-fH-(3-dimethylaminopropyl}N-methylamino] hydrogen hydrogen c 

4 6-fH-{3-dimethylaminopropyl}N-methylamino] hydrogen methyl d 

5 6-( 4-methylpiperazin-l-yl) 6-methyl hydrogen e 

6 6-( 4-metbylpiperazin-1-yl) 6-methyl methyl f 

7 6-( 4-methylpiperazin-1-yl) hydrogen hydrogen g 

8 6-( 4-methylpiperazin-1-yl) hydrogen methyl h 

9 8-fN-{3-dimetbylaminopropyl}N-methylamino] 6-methyl hydrogen i 

.. 10. 6-[N-{3.-methylaminopropyl)-N-methylamipQ] .. . . 6:-lJlethyl hyD.rogen j. ... 
I 

5 

a) The product gave the following data: NMR. Spectrum: (DMSO~) 1.73-1.83 (m, 2H)~ 

l.88 (s, 3H), 2.23 (s, 6H), 2.26-2.34 (m, 2H}, 3.07 (s, 3H), 3.44-3.SS (m, 6H) 3.67-3.71 {m, 

10 4H), 7.0 (d, lH), 7.09 (s, lH), 7.19 {d, lH}, 7.31 (d, lH}, 7.43 (s, lH), 7.54 (s, lH), 7.66 (d, 

lH), 7.75 (d, 2H), 8.23 (d, lH), 8.69 (s, lH); Mass Spectrum: M+H+ 556. 

The N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-2-amino­

S-fN-(3-dimethylaminopropyl)-N-methylamino ]bem.amide used as a starting material was 

prepared as follows :-

1 S 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 
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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 (MgS04) and evaporated. The residue 

5 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) of2-chloro-N-(4-methyl-

3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum: (DMSO~) 2.48 (s, 3H}, 7.51 (d, 

IH), 7.86 (m, lH}, 7.96 (m, 2H), 8.49 (m, lH}, 8.64 (m, lH_), 10.85 (s, lH); Mass Spectrum: 

M+H+ 292 and 294. 

Io· A mixtW'e 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 and 

dried in a vacuum oven at 40°C for 18 hours. There was thus obtained N-(4-methyl:- . 

IS 3-nitrophenyl)-2-morpholinopyridine-4-carboxamide (17.34 g); NMR Spectrum: (DMSOdJ 

2.48 (s, 3H), 3.52 (m, 4H}, 3.71(m,4H}, 7.1 (d, IH), 7.25 (s; lH}, 7.49 (d, lH) 7.97 (m, lH), 

8.29 (m, lH), 8.49 (m, lH), 10.62 (s, lH); Mass Spectrum: M+Ir" 343. 

A mixttire of a portion (8.5 g) of the material so obtained, 5% palladium-on-carbon 

catalyst ,(0,.~S g) and m~ol (600 ml) was ~tirre~ ... ll!l~r an atmosphere pressure of hydrogen 
: . . . ~· , . . 

20 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: (DMSO~) 

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

(m, 2H), 7.2 (s, lH}, 8.24 (d, lH), 9.95 (s, lH); Mass Spectrum: M+Ir" 313. 

25 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 methylene 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 ofN-(3-amino-4-methylphenyl)-

30 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 

··. 

! I 
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precipitate was isolated, wBshed in tum with water, methyl~e chloride and diethyl ether and 

dried under vacuum at 40°C. There was thus obtained N-[2-methyl-5-(2-morpholinopyrid-

4-ylcarbonylamino )phenyl]-S-chloro-2-nitrobenzamide (1.12 g); NMR Spectrum: (DMSOdJ 

2.23 (s, 3H), 3.5-3.54 ( m, 4H), 3.69-3.73 (m, 4H), 7.12 (d, lH), 7.2-7.25 (m, 2H), 7.58 (d, 

5 lH), 7.81 (d, lH), 7.87-7.9 (lll, 2H), 8.15 (d, lH), 8.26 (d, lH); Mass Spectrum: M+W 496 

and498. 

A mixture of a portion (0.2 g) of the material so obtained and 

N-(3-dimethylaminopropyl)-N-methylamine.(1.5 ml) was stirred and heated to lOO~C for 

16 hours. The mixture was cooled and poured into water. The resultant precipitate was 

l 0 isolated, washed in turn with water and diethyl ether and dried under vacuum at 40°C. There 

was thus obtained N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-

5-Ili-(3-dimethylaminopropyl)-N-methylamino ]-2-nitrobenzamide (0.223 g); HMB. 
Spectrum: (DMSOdJ 1.62-1.74 (m, 2H), 2.12 (s, 6H), 2.18-2.26 (m, SH), 3.08 (s, 3H), 3.S0-

3.S4 (m, 6H), 3.69-3.71 (m, 4H), 6.75 (s, lH), 6.84 (s, lH), 7.12 (d, IH), 7.2 (d, ·1H), 7.26 (s, 

15 lH); 7.68 (d, IH), 7.9 (s, lH), 8.04 (d, lH), 8.26 (d, lH), 9.82 (s, lH), 10.04 (s, IH); Mass 

Spectnml: M+H+ 516. 

A mixture of the material so obtained, 10% palladium-on-carbon (0.02 g) and 

methanol (IS ml) was stirred under an atmosphere of hydrogen gas. After cessation of 

hydrogen 1:1ptak.e, the catalyst was removed by filtration through diatomace<>us eartb and the . . . . ~ . . . . . 

20 filtrate was evaporated. There was thus obtained the required starting material (0.15 g); Mass 

Spectrum: M+W 546. 

a) The product gave the following data: NMR Spectrum: (DMSOdJ 1.58;.1.7 (m, 2H), 

1.97 (s, 3H), 2.06 (s, 3H), 2.12 (s, 6H), 2.23 (t, 2H), 2.96 (s, 3H), 3.39-3.48 (m, 2H), 3.48-

3.52 (m, 4H), 3.68-3.71(m,4H), 7.08 (d, IH), 7.15 (s, IH), 7.22 (s, lH), 7.32 (m, lH), 7.42 

25 (d, lH), 7.51 (d, lH), 7.67 (s, lH), 7.74 (d, lH), 8.26 (d, lH), 10.42 (s, IH); Mass Spectrum: 

M+Ir570. 

b) The product gave the following data: NMR Spectrum: (DMSOdJ 1.66 (m, 2H), 2.12 

{s, 6H),2.22 (m, 2H), 2.99 (s, 3H), 3.51(m,6H), 3.71(t,4H), 7.1 (d, lH), 7.24 (m, 3H), 7.35 

(m, IH), 7.5S (m, 2H), 7.85 (m, 2H), 8.05 (s, lH), 8.27 (d, lH), 10.51 (broads, lH); Mass 

30 Spectrum: M+Ir 542. 

The N-[3-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-2-amino-
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S-[N-(3-dimethylaminopropyl)-N-methylamino]bemamide used as a starting material was 

prepared as follows :-

Triethylamine (6.7 ml) was added to a stirred mixture of3-nitroaniline (3 g), 

2-chloropyridine-4-carbonyl chlorid.e (4.6 g) and methylene chloride (SO ml) and the resultant 

S mixture was stirred at ambient temperature for 40 hours. The mixture was evaporated and the 

residue was triturated under water. The solid so obtained was isolated, washed with a 

saturated aqueous sodium bicarbonate solution and dried under vacuum at SS°C. There was 

thus obtained 2-chloro-N-(3-nitrophenyl)pyridine-4-carboxamide (6.03 g); NMR Spectrum: 

(DMSOdJ 7.68 (t, lH), 7.88 (t, lH), 7.99 (m, 2H), 8.16 (d, lH), 8.63 (d, lH), 8.73 (t, lH), 

10 I 0.95 (broads, 1 H); Mass Spectrum: M+W 278. 

A mixture of the pyridine-4-carboxamide so produced and morpholine (100 ml) was 

stirred and heated to 130°C for 3.5 hours and to 150°C for 2 hours. The mixture was poured 

into water (250 ml) and stirred for 10 minutes. The resultant solid was isolated, washed in 

turn with water and with isohexane and dried under vacuum at 55°C. There was thus obtained 

15 N~3-nitrophenyl)-2-inorpholinopyridine-4-carboxamide (6.8 g); NMR Spectrum: (DMSOdJ 

3.52 ct, 4H), 3.11 Ct, 4H), 1.12 Cd, tH), 1.25 cs, tH), 1.66 Ct, 1H), 1.91 Cd, 1H), 8.15 Cd, 1H), 

8.29 (d, IH), 8.73 (t, lH), 10.72 (broads, lH); Mass Spectrum: M+H+ 329. 

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.68 g}, 

ammonium formate (13 g) and methanol (150 ml) was stirred and heated to reflux for 2 hours. 
• • • • • • • " • : • • "'. ~ .... • .. •.I .$ .. II# Ill... .,.._ 

20 The .reaction mixture was filtered through diatomaceous earth. The filtrate was evaporated 

and the residue was triturated under water. The resultant solid was isolated, washed in turn 

with water and with isohexane and dried under vacuum at 55°C. There was thus obtained 

N-(3-aminophenyl)-2-morpholinopyridine-4-carboxamide (5.38 g); NMR Spectrum.: 

(DMSO~) 3.51 (t, 4H), 3.71 (t, 4H), 5.07 (broads, 2H), 6.33 (d, lH), 6.81 (d, lH), 6.95 (t, 

25 IH), 7.05 (m, 2H), 7.2 (s, lH), 8.24 (d, lH), 9.96 (broads, lH); Mass Spectrum: M+Ir 299. 

Oxalyl chloride (0.66 ml) was added dropwise to a stirred mixture of 5-chloro-

2-nitrobenzoic acid (1.22 g), DMF (a few drops) and methylene chloride (20 ml). The 

mixture was stirred at ambient temperature for 4 hours. The mixture was evaporated. The 

residue was dissolved in methylene chloride (10 ml) and was added to a stirred mixture of 

30 N-(3-aminophenyl)-2-morpholinopyridine-4-carboxamide (1.5 g), triethylamine (1.75 ml) and 

methylene chloride (20 ml). The mixture was stirred at ambient temperature for 16 hours. 
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The mixture was evaporated and the residue was triturated under water. The solid so obtained 

was isolated, washed in tum with 2N aqueous sodium hydroxide solution and with diethyl 

ether. The material so obtained was purified on a sex isolute ion exchange column using 

initially methanol and then a 99:1 mixture of methanol and a saturated aqueous ammonium 

5 hydroxide solution as eluent. There was thus obtained N-[3-(2-morpholinopyrid-

4-ylcarbonylamino )phenyl)-5-chloro-2-nitrobenzamide (1.96 g); NMR Spectrum: (DMSOdJ 

3.51 (t, 4H), 3.71 (t, 4H), 7.1 (d, lH), 7.23 (s, lH), 7.36 (m, 2H), 7.51 (d, lH), 7.82 (d, lH), 

7.93 (s, lH), 8.18 (m, 2H), 8.26 (d, 111), 10.37 (broads, lH), 10.73 (broads, lH); ~ 

Spectrum: M+lr 482. 

I 0 A mixture of a portion (0.384 g) of the material so obtained and 

N-(3-climethylaminopropyl}N-methylamine (4 ml) was stirred and heated to 120°C for 

4 hours. The mixture was cooled and poured into a mixture of ice and water. The resultant 

precipitate was isolated, washed with isohexane and dried under vacuum at 55°C. There was 

thus obtained N-[3-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-

1 S 5-[H-(3-dimethylaminopropyl)-N-methylamino ]-2-nitrobell7.8Dlide (0.376 g); NMR 
Spectrum: (DMS~) 1.67 (m, 2H), 2.11 (s, 6H), 2.2 (t, 2H), 3.07 (s, 3H), 3.51"(m,6H), 3.71 

(t, 4H), 6.77 (d, lH), 6.84 (m, lH), 7.1 (d, lH), 7.24 (s, lH), 7.31 (m, 2H), 7.48 (d, lH), 8.04 

(d, lH), 8.17 (s, IH), 8.26 (d, lH), 10.34 (broads, lH), 10.42 (broads, lH); Mass Spectrum: 

.. . -~. . . .. '. 

20 A mixture of the material so obtained, 100.4 palladium-on~carbon (0.036 g), 

ammonium formate (0.4 g) and methanol (4 ml) was stirred and heated to reflux for 2 hours. 

The reaction mixture was filtered through diatomaceous earth. The filtrate was evaporated 

and the residue was purified by column chromatography using C 18 reversed phase silica and 

decreasingly polar mixtures of water and methanol as eluent. There was thus obtained the 

25 required starting material (0.256 g); NMR Spectrum: (DMSOdJ 1.59 (m, 2H), 2.14 (s, 6H), 

2;26 {t, 2H), 2.77 (s, 3H), 3.18 (t, 2H), 3.52 (t, 4H), 3.71 (t, 4H), 6.67 (d, lH), 6.82 (m, lH), 

6.93 (d, lH), 7.11 {d, lH), 7.29 (m, 2H}, 7.39 (d, lH), 7.46 {d, lH), 8.17 (s, lH), 8.26 {d, lH), 

10.05 (broads, IR), 10.31 (broads, lH); Mass Spectrum: M+W 532. 

c) The product gave the following data: NMR Spectrum: (DMSOd6) 1.64 (m, 2H), 2.11 

30 (s, 9H), 2.21(m,2H), 2.96 {s, 3H), 3.43 (t, 2H), 3.51(m,4H), 3.7 (m, 4H), 7.09 {d, lH), 7.15 
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(m, 2H), 7.23 (s, lH),.7.33 (m, lH), 7.48 (m, 2H), 7.73 (s, lH), 7.83 (d, 111), 8.27 (d, lH), 

I 0.49 (broads, .lH); Mass Spectrum: M+W 556. 

d) The product gaye the following data: Mass Spectrum: M+W 540. 

The N-[2~methyl-5~(2-morpholinopyrid..+ylcarbonylamino)phenyl]-2-amino-

5 5-( 4-~ethylpiperazin-l-yl)bc\m2.amide used as a starting material was prepared as follows :-

In an analogous procedure. to ~~ described in the fifth paragraph of the portion of 

Note a) which is conc:cmed with the preparation of starting materials, N-[2-methyl-

5-(2-morpholinopyrid-4~ylcarbonylamino )phenyl]-5-chloro-2-nitrobemamide was reacted 

with 1-methylpiperazine to give N-[2-methyl-5-(2-morpholinopyrid-

10 4-ylcarbonylamino )PhenYl]-5-( 4-methylpiperazin-l-yl)-2-nitrobenzamide; NMR. Spectrum: 

(DMSOdJ 2.21(s,3H), 2.~(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, lH) 7.04-7.12 (m, 2H), 7.19 (d, lH), 7.25 (s, lH), 7.57 (d, 

lH), 7.88 (s, IH), 8.04 (d, IH), 8.26 (d, IH), 9.83 (s, IH), 10.33 (s, lH); Mass Spectrum: 

M+lr560. 

15 In an analogous procedure to that described in the sixth paragraph of the portion of 

Note a) which is concerned with the preparation of starting materials, H-[2-methyl-

5-(2-morpholinopyrid..+ylcarbonylamino )phenyl]-5-( 4-methylpiperazin-l-yl)-

2-nitrobenzamide was reduced to give the required starting material; Mass Spectrum: 

M+W530 .. 
·.:~... :· ..... ........ :""··~· ....... ~ ..... .. · .. .,.. •.· ··- ···. 

20 e) The product gave the following data: Mass Spectrum: M+W 554. 

f) The product gave the following data : NMR Spectrum: (DMSOdJ 2.22 (s, 3H), 2.4 

(m, 4H), 3.3 (m, 4H), 3.51(t,4H), 3.71(t,4H), 7'.1 (d, lH), 7.25 (m, 2H), 7.47 (s, lH), 7.54 

(t, lH), 7.6 (s, 2H), 7.87 (m, 2H), 8.14 (s, lH), 8.28 (d, lH), 10.52 (broads, lH); Mm 

Spectrum: M+Ir 526. 

25 The N-[3-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-2-amino-

5-( 4-methylpiperazin-1-yl)ben7Jllllide used as a starting material was prepared as follows :-

In an analogous procedure to that described in the fifth paragraph of the portion of 

Note c) which is concerned with the preparation of starting materials, 

N-[3-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-S-chloro-2-nitrobenzamide was reacted 

30 with 1-methylpiperazine to give N-(3-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-. : 

S-( 4-methylpiperazin-1-yl)-2-nitrobenzamide in 89% yield; NMR Spectrum: (DMSO~) 2.2 
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(s, 3H)~ 2.41 (m, 4H), 3.S (m, 8H), 3.71 (t, 4H), 7.07 (m, 3lb:~l3t (m, 3H), 7;48 (d, IH), 8.03 

(d, IH), 8.16 (s, lH), 8.26 (d, IH), 10.35 (broads, lH), 10.44 (broads, lH); Mass Spectrum: 

M+WS46. 

In an analogous procedure to that described in the sixth paragraph of the portion of 

S Note c) which is concerned with the preparation of starting materials, 

N-[3-(2-morpholinopyrid4-ylcarbonyl~o )phenyl]-5-( 4-methylpiperazin-l-yl)-

2-nitrobenzamide was reduced. The material so obtained was purified by column·. 

chromatography on an isolute sex ion exchange column using initially methanol and then a 

99: 1 mixture of methanol and a saturated aqueous ammonium hydroxide solution as eluent. 

I 0 There was thus obtained the required starting material in .50% yield; NMR Spectrum: 

(DMSOdJ 2.2 (s, 3H), 2.4 (m, 4H), 3.0 (t, 4H), 3.52 (t, 4H}, 3.71 (t, 4H), ~.68 (d, IH), 6.96 

(d, lH), 7.1 (m, 2H), 7.25 (m, 2H), 7.4 (m, 2H), 8.15 (s, lH), 8.26 (d, lH), 10.Pl (broads, 

lH), 10.31 (broads, lH); Mass Spectrum: M+Fr 516. 

g) The product gave the following data: NMR Spectrum: (DMSOdJ 2.12 (s, 3H), 2.21 

15 (s, 3H); 2.5 (m, 4H), 3.22 (m, 4H), 3;51(m,4H), 3.7 (m, 4H), 7.09 (d, IH), 7.18 (m, 2H), 7.37 

(s, lH), 7.54 (m, 3H), 7.74 (s, lH), 7.83 (d, IH), 8.27 (d, IH), 10.S (broads, lH); ~ 

Spectrum: M+H+ 540. 

h) The product gave the following data : Mass Spectrum: M+Ir 556. 

Th~ .;N-[2-methyl-5~(2:-morph~l~opytjd-4-;ylcarbonylamino )phenyl]-2-amino-

2() 3-[N-{3-dimethylaminopropyl)-N-methyl~o]bemamide used as a starting material was 

prepared as follows :-

In an analogous procedure to that described in the fourth paragraph of the portion of 

Note a) which is concerned with the preparation of starting materials, 3-chloro-2-nitrobenzoyl 

chloride (obtained by the reaction of3-chloro-2-nitrobenzoic acid and oxalyl chloride) was 

25 reacted with N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide to give 

N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-3-chloro-2-nitrobenzamide; 

NMR Spectrum: (DMSOd6) 2.2 (s, 3H), 3.49-3.53 ( m, 4H) 3.69-3.73 (m, 4H), 7.1 (d, lH), 

7.18-7.24 (m, 2H), 7.58 (d, lH), 7.68-7.78 {m, 2H}, 7.58 (d, IH), 7.68-7.78 (m, 2H), 7.84-8.0 

(m, 2H), 8.25 (d, lH); Mass Spectrum: M+Ir 496 and 498. 

30 In an analogous procedure to that described in the fifth paragraph of the portion of 

Note a) which is concerned with the preparation of starting materials, N-[2-methyl-
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5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-3-chloro-2-nitrobenmriide was reacted 

with N-(3-dimethylaminopropyl)-H-metllylamine to give N-[2-methyl-5-(2-morpholinopyrid-

4-ylcarbonylamino )phenyl)-3-[li-(3-dimethylaminopropyl)-N-methylamino ]-

2-nitrobenmmide; NMR Spectrum: (DMSOdJ 1.44-1.58 (m, 2H), 2.06 (s, 6H), 2.15 (t, 2H), 

5 2.21 (s, 3H), 2.69 (s, 3H), 3.02 (t, 2H), 3.48-3.53 (m, 4H) 3.69~3.73 (m, 4H), 7.1 (d, lH), 

7.19-7.25 (m, 2H), 7.#,-7.62 (m, 3H), 'J.74-7.64 (m, lH), 7.94 (d, lH), 8.26 (d, lH), 10.13 (s, 

lH), 10.32 (s, lH); Mass Spectrum: M+lr 576. 

In an analogous procedure to that described in the sixth paragraph of the portion of 

Note a) which is concerned with the preparation of starting materials, N-[2-methyl-

10 5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-3..;[li-(3-dimethylaminopropyl)­

N-methylamino ]-2-nitrobenzamide was reduced catalytically to give the required starting 

material; Mass SpectrUm: M+:Er 546. . 

i) The product gave the following data : NMR Spectrum: (DMSOdJ 1.6-1.75 (m, 2H), 

2.05 (s, 3H), 2.28 (s, 3H), 2.47-2.52 (m, 2H), 2.99 (s, 3H), 3.49-3.53 (m, 6H), 3.69-3.73 (m, 

15 4H), 7.08 (d, lH), 7.22 (s, 2H), 7.34-7.24 (m, 2H), 7.6 (d, lH) 7.75-7.8 (m, 2H), 7.97 (s, lH), 

8.28 (d, lH), 10.42 (s, lH); Mass Spectrum: M+Ir 542. 

The N-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl)-2-amino-

5-[li-(3-methylaminopropyl)-H-methylamino ]benzamide used as a starting material was 

prepared as follows :-
·?-· · .. . ..~ :-;·~ • • . •. ...,.:..; • ...:_ .... '~. ~.,. ... ... : . . • • • .,,,,.,.. • 

20 In an analogous .Procedure to that described in the fifth paragraph of the portion of 

Note a) which is concerned with the preparation of starting materials, N-[2-methyl-

5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-5-chloro-2-nitroben7.amide was reacted 

with N-(3-methylaminopropyl)-N-methylamine to give N-[2-methyl-5-(2~morpholinopyrid-

4-ylcarbonylamino )phenyl]-5-[li-(3-methylaminopropyl)-N-methyJamj.no )-2-nitrobemamide; 

25 NMR Spectrum: (DMS~) 1.61-1.74 (m, 2H), 2.35 (s, 3H), 2.26 (m, 3H), 2.38-2.44 (m, 2H), 

3.09 (s, JH), 3.5-3.55 (m, 6H), 3.7-3.74 (m, 4H), 6.78 (s, IH), 6.84 (d, lH), 7.14 (d, lH). 7.21 

(d, lH), 7.27 (s, lH), 7.6 (d, lH), 7.9 (s, lH), 8.04 (d, IH), 8.27 (d, lH), 9.83 (s, IH), 10.55 (s, 

lH); Mass Spectrwn: M+W 562. 

lit an analogous procedure to that described in the sixth paragraph of the portion of 

30 Note a) which is concerned with the preparation of starting materials, N-[2-methyl-

5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-3-[li-(3-methylaminopropyl)-

i I 



··· ... 

W000/55153 PCr/GB00/00912 

-75-
. ~-? 

N-methylamino]-2-nitrobelmmride was reduced catalyticailY'iB give the required starting 

material; NMR. Spectrum: (DMS~) 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, lH), 6.82 (d, lH), 7.04 (s, IH), 7.l (d, lH), 7.2-7.23 (m, 2H}, 7.54 (d, lH}, 7.83 (d, 

5 lH), 8.26 (d, lH), 9.75 (s, lH), 10.28 (s, lH); Mass Spectrum: M+lf' 532. 

Example4 

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

2-am.inobenzamide was reacted with triethyl or trimethyl orthoformate to give the compounds 

10 described in Table Il. 

Table II 

6 

Mn o I ~ , 
N ~ NHCO_F\.. 
~ ~- (R)p 

. N H · 

No. (R•)m (R)p Note 

1 6-( 4-methylpiperazin-1-yl) 3-morpholino-5-trifl.uoromethyl a 

2 6•[N-(3-dimethylaminopropyl)- c ... 
. w 3-morpholino-S-trifl.uoromethyl b 

N-methylamino] 

3 8-fN-(3-dimethylaminopropyl)- 3-morpholino-5-trifluoromethyl c 

N-methylamino] 

4 6-methoxy 3-fl.uoro-5-morpholino d 

IS 
· Notes 

a) Trimethyl orthoformate was used as the reactant and the product gave the following 

data: NMR Spectrum: (i:>MSOdJ 2.05 (s, 3H), 2.23 (s, 3H), 2.5 (m, 4H), 3.3 (m, SH), 3.76 (t, 

20 4H), 7.44 (m, 3H), 7.72 (m, 6H), 8.1 (s, IH), 10.52 (br s, lH); Mass Sooctrum: M+H~ 607. 

· The N-[2-methyl-5-(3-morpholino-5-trifl.uoromethylbenzamido )phenyl]-2-amino-. 
. ' ' 

5-(4-methylpiperazin-l-yl)benz.amide used as a starting material was prepared as follows:-
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Ethyl 3-morphQlino-5-trifluoromethylbenzoate was prepared from ethyl 3-tluoro-

5-trifluoromethylbenzoate by the method described by Brown et al., Tetrahedron Lett .. 1999, 

~ 1219. The material so obtained compound gave the following data:- NMR Spectrum: 

(CDC13) 1.36 (t, 3H), 3.19 (t, 4H), 3.8l(t, 4H), 4.34 (m, 2H), 7.22 (d, lH), 7.72 (d, lH), 7.76 

5 (s, lH). 

A mixture of ethyl 3-morpho~o-S~tritluoromethylbenzoate (0.67 g), 1 N 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, 33 ml) was added and the resultant 

1 O solid was isolated, washed with water and dried. There was thus obtained 3-morpholino-

5-trifluoromethylbenzoic acid as a solid (0.464 g); NMR Spectrum: (DMSOdJ 3.25 (t, 4H), 

3.73 (t, 4H), 7.4 (s, lH), 7.53 (s, lH), 7.65 (s, lH), 13.3 (s, lH). 

A solution of 3-morpholino-5-trifluoromethylbenzoyl chloride (11.43 g; obtained by 

the reaction of the benzoic acid with oxalyl chloride using a conventional procedure) in 

15 methylene chloride (200 ~} was added to a stirred mixture of 4-methyl-3-nitroaniline 

(5.47 g), triethylamine (10 ml) and methylene chloride (200 ml). The resultant mixture was 

stirred at ambient temperature for 18 hours. The reaction mixture was washed with water and 

with a saturated aqueous sodium bicarbonate solution, dried (MgS04) and evaporated. The 

resultant solid was stirred with diethyl ether (300 ml) for 16 hours. The resultant solid was 
•. . . \' .. . . . . • : . . • ·:· v."·.·'!. • .. · ... ·. -1'{ .. W.. • ... ·. ;J. 

20 collected, washed with diethyl ether and dried. There was thus obtained N-( 4-methyl-

3-nitrophenyl)-3-morpholino-5-tluorobenzamide as a solid (10.4 g); NMR Spectrum: (CDC13) 

2.58 (s, 3H}, 3.22 (t, 4H), 3.83 (t, 4H), 7.21(s,2H), 7.32 (d, lH}, 7.41 (s, IH), 7.58 (s, 

lH),7.82 (m, IH), 8.02 (s, lH), 8.23 (d, lH}. 

The compound so obtained was dissolved in ethyl acetate (500 ml) and hydrogenated 

25 over 10% palladium-on-carbon catalyst (1.1 g) under 3 atmospheres pressure of hydrogen 

until the uptake of hydrogen ceased. The catalyst was removed by filtration and the filtrate 

was evaporated. The residue was triturated under ethyl acetate to give N-(3-amino-

4-methylphenyl)-3-morpholino-5-trifluoromethylbenzamide (8.1 g); NMR Spectrum: (CDC13) 

2.01 (s, 3H), 3.23 (t, 4H), 3.75 (t, 4H), 4.81 (s, 2H), 6.77 (m, lH), 6.83 (d, lH), 7.02 (d, lH), 

30 7.25 (s, IH), 7.58 (s, IH}, 7.63 (s, lH}~ 9.9 (s, Hi). 

i I 
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Diisopropylethylamine (0.918 ml) was added to a mixture ofN-(3-amino-

4-methylpheny1}3-morpholino-5-tritluoromethylbenzamide (1 g), 5-cbloro-2-nitrobenzoic 

acid (0.584 g), 2-(7-uabenzotriazol-1-yl)-l,l,3,3-tetramethyluronium 

hexafluorophosphate(V) (1.2 g) and DMF (6 ml) and the reaction mixture was stirred at 

5 ambient temperature for 16 hours. The mixture was poured onto a mixture of ice and water 

and the resultant precipitate was isol~ washed in turn with methanol and isohexane and 

dried under vacuum at 55°C. There was thus obtained N-[2-methyl-5-(3-morpholino-

5-trifluoromethylbenzamido )phenyl]-5-cbloro-2-nitrobenzamide (0.965 g); NMR Spectrum: 

(DMSOdJ 2.24 (s, 3H), 3.3 (Di, 4H), 3.76 (m, 4H), 7.23 (d, lH), 7.36 (s, lH), 7.6 (d, lH), 

10 7.65 (s,. IH), 7.72 (s, lH), 7.82 (d, IH), 7.90 (m. 2H), 8.17 {d, lH), 10.17 (s, lH), 10.38 (s, 

IH); Mass Spectrum: M+W 563. 

A mixture of_ a portion (0.45 g) of the material so obtained and N-methylpiperazine 

(2·ml) was stirred and heated to 1200C for 16 hours. The reaction mixture was poured onto a 

mixture of ice and water. The resultant solid was isolated, washed with water and dried mtder 

15 vacuum at 55°C. The solid so obtained was purified by chromatography on an ion exchange 

column (isolute sex column) using initially methanol and then a mixture of methanol and a 

1 % aqueous ammonium hydroxide solution as eluent. There was thus obtained N-[2-methyl-

5-(3-morpholino-5-trifluoromethylbenzamido )phenyl]-5-( 4-methylpiperazin-1-yl)-

2-nitrobemamide (0.29 g); NMR Spectrum: (DMSOdJ 2.21 (s, 3H), 2.~4 (s, 3H), 2.5-3.3 (m, 
1" • •' •• • • ' I "' • a • 

20 SH), 3.48 (m, 4H), 3.76 (m, 4H), 7.0 (d, lH), 7.07 (d, lH), 7.2 (d, IH), 7.36 (s, IH), 7.6 (m, 

JH), 7.88 (s, lH), 8.04 (d, IH), 9.84 (s, lH), 10.37 (s, IH); Mass Spectrum: M+W 627. 

A mixture of the material so obtained, ammonium formate (0.146 g), 1~% palladium­

on-carbon catalyst (0.029 g) and methanol (S ml) was stirred and heated to 65°C for 2 hours. 

The resultant mixture was filtered and the filtrate was evaporated. The residue was triturated 

25 under methylene chloride and filtered. The filtrate was evaporated to give N-[2-methyl-

5-(3-morpholino-5-trifluoromethylbenzamido )phenyl]-2-amino-5-(4-methylpiperazin-

1-yl)benzamide which was used without further purification. 

b) Trimethyl orthoformate was used as the reactant and the product gave the following 

data: NMR Spectrum: (DMSOdJ 1.67 (m, 2H), 2.05 (s, 3H), 2.13 (s, 6H), 2.27 (m, 2H), 3.0 

30 (s, lH), 3.3 (m, 4H), 3.47 (m. 2H), 3.76 (br s, 4H), 7.25 (d, lH), 7.39 (m, 3H), 7.62 (m, 3H), 

7.73 (d, lH), 7.81 (d, lH), 8.0 (s, lH), 10.51 (br s, IH); Mass Spectrum: M+W 623. 
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The N-[2-methyl-S-(3-morpholino-5-trifluoromethylbenzamido )phenyl]-2-amino-

5-llf-(3-dimethylaminopropyl}.N-methylamino]benzamide used as a starting material was 

prepared as follows :-

A mixture ofN-[2-methyl:-5-(3-morpholino-5-trifluoromethylbenzamido)phenyl]-

S S-chloro-2-nitrobemmnide (0.45 g), N-(3-dimethylaminopropyl)-N-methylamine (2 ml) and 

DMSO (1 ml) was stirred and heated.to 120°C for 16 hours. The reaction mixture was poured 

onto a mixture of ice and water. The resultant solid was isolated, washed with water and dried 

under vacuum at SS°C~ There was thus obtained N-[2-methyl-5-(3-morpholino­

S-trifluoromethylbenzamido )phenyl]-5-[N-(3-dimethylaminopropyl}.N-methylamino ]-

10 2-nitrobenzamide (0.51 g); NMR Spectrum: (DMSOdJ 1.69 (m, 2H), 2.12 (s, 6H), 2.24 (m, 

SH), 3.08 (s, 3H), 3.3 (m, 4H), 3.52 (t, 2H), 3.76 (m, 4H), 6.76 (s, lH), 6.83 (d, IH), 7.2 (d, 

lH), 7.36 (s, lH), 7.66 (m, 3H), 7.89 (s, lH), 8.04 (cl, lH), 9.82 (s, lH), 10.37 (s, lH). 

A mixture of the material so obtained, ammonium formate (0.24 g), 10% palladium­

on-carbon catalyst (0.05 g) and methanol (10 ml) was stirred and heated to 65°C for 7 hours. 

15 The resultant mixture was fil~d and the filtrate was evapoi'ated. The residue was triturated 

under methylene chloride and filtered. The filtrate was evaporated to give 

N-[2-methyl-5-(3-morpholino-5-trifluoromethylbenzamido )phenyl]-2-amino-

5-[N-(3-dimethylaminopropyl)-N-methylamino ]benzaniide which was used without further 

purification. 
.· . . . .·· .. .... .... . . - ...... ··,;. ....... . 

20 c) Trimethyl orthoformate was used as the reactant and the produCt gave the following 

data: NMR Snectrum: (DMSO~) 1.72 (m, 2H), 2.06 (m, 9H), 2.19 (t, 2H), 2.94 (s, 3H), 3.3 

(m, 4H), 3.49 (t, 2H), 3.76 (br s, 4H), 7.26 (d, Ul), 7.42 (m, 3H), 7.68 (m, 3H), 7.8 (m, ~H), 

8.21 (s, lH), 10.49 (br s, lH); Mass Spectrum: M+W 623. 

The N-[2-methyl-5-(3-morpholino-5-trifluoromethylbenzamido )phenyl]-2-amino-

25 3-(N-(3-dimethylaminopropyl)-l;f-methylamino]benzamide used as a starting material was 

prepared as follows :-

Diisopropylethylamine (0.46 ml) was added to a mixture of N-(3-amino-

4-methylphenyl)-3-morpholino-5-trifiuoromethylbenzamide (0.5 g), 3-chloro-2-nitrobenzoic 

acid (0.292 g), 2-(7-87.abenzotriazol-1-yl)-l, 1,3,3-tetramethyluronium 

30 hexafluorophosphate(V) (0.6 g) and DMF (3 ml) and the reaction mixture was stirred at 

ambient temperature for_ 16 hours. The mixtilre was poured onto a mixture of ice and water 

i I 
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and the resultant precipitate was isolated, washed in tum with methanol and isohexane and 

dried under vaeumn at S5°C. There was thus obtained N-[2-methyl-S-(3-morpholino-

5-trifluoromethylbenzamido )phenyl]-3-chloro-2-nitrobemamide (0.45 g); NMR Spectrum: 

(DMSOdJ 2.22 (s, 3H), 3.3 (m, 4H), 3.76 (m, 4H), 7.25 (d, lH), 7.37 (s, lH). 7.71 (m, SH), 

5 7.96 (d, 2H), 10.36 (br s, lH), 10.38 (br s, lH); Mass Spectrum: M+H+ 563. 

A mixture of the material so ob_tained, N-(3-dimethylaminopropyl}N-methylamine 

(2 ml) and DMSO (1 ml) was stirred and heated to 1200C for 16 hours. The reaction mixture 

was poured onto a mixture of ice and water. The resultant solid was isolated, wash~ with 

water and dried under vacuum at 55°C. There was thus obtained N-[2-methyl-

10 5-(3-morpholino-S-trlfluoromethylbenzantido )phenyl]-3-fN-(3-dimethylaminopropyl)- ·· 

N-methylamino]-2-nitrobenzamide (0.51 g); NMR Spectrum: (DMSOdJ 1.52 (m, 2H), 2.06 

(s, 6H), 2.15 (m, 2H), 2.22 (s, 3H), 2.69 (s, 3H), 3.03 (t, 2H), 3.3 (m, 4H), 3.76 (m, 4H), 7.22 

(d, lH),.7.36 (m, 2H), 7.53 (m, 4H), 7.73 (d, 2H), 10.14 (br s, lH), 10.35 (br s, lH). 

A mixture of the material so obtained, ammonium formate (0.24 g), 10% palladium-

15 on-carbon catalyst (0.05 g) and methanol (10 ml) was stirred and heated to 65°C for 7 hours. 

The resultant mixture was filtered and the filtrate was evaporated. The residue was triturated 

under methylene chloride and filtered. The filtrate was evaporated to give 

N-[2-methyl-5-(3-morpholino-5-trifluoromethylbenzamido )phenyl]-2-amino-

3-[li-(3-dimethylaminopropyl}N-methylamino]bemamide V'!hich was used Without further 

20 purification. 

d) Trimethyl orthoformate was used as the reactant and the product gave the following 

data: NMR Spectrum: (DMSOdJ 2.06 (s, 3H), 3.21 (m, 4H), 3.73 (m, 4H), 3.89 (s, 3H), 6.97 

(d, lH), 7.11 (d, lH), 7.29 (s, lH), 7.42 {d, lH), 7.49 (d, IH), 7.58 (d, IH), 7.72 (d, IH), 7.78 

(m, 2H), 8.17 (s, lH), 10.33 {s, lH); Mass Spectrum: M+H+ 489. 

25 The N-[2-methyl-5-(3-fluoro-5-morpholinobenzamido)phenyl]-2-amino-

5-methoxybenzamide used as a starting material was prepared as follows :-

. A solution of 3,$-difluorobenmyl chloride (2.82 g) in methylene chloride (20 ml) was 

added to a stirred mixture.of 4-methyl-3-nitroaniline (2.28 g), triethylamine (4.35 ml) and 

methylene chloride (80 ml). The resultant mixture was stirred at ambient temperature for 

30 16 hours. The precipitate was isolated, washed with methylene chloride and dried. There was 

thus obtained N-( 4-methyl-3-nitrophenyl)-3,S-ditluorobenzamide; NMR Spectrum: 
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(DMSO~) 2.43 (s, 3H); 7.43 (m, 2H), 7.63·(m, 2H), 7.95 (m, 2H), 8.43 (d, lH), 10.42 (s, lH); 

Mass Spectrum: M+}f 293. 

A mixture of a portion ( 1 g) of the material so obtained and morpholine (S ml) was 

stirred and heated to 100°C for 48 hours and then to 120°C for 24 homs. The reaction 

5 mixture was cooled and poured into water (100 ml). The resultant solid was isolated, washed 

with water and dried. The material so obtained was purified by column chromatography on 

silica using a 1: 1 mixture of isohexane and ethyl acetate as eluent. There was thus obtained 

N~( 4-methyl-3-nitrophenyl)-3-fluoro-5-morpholinobenzamide as a solid (0.53 g); NM& 

Spectrum: (DMSOdJ 2.46 (s, 3H), 3.22 (t, 4H), 3;75 (t, 4H), 6.98 (m, lH), 7.12 (d, lH), 7.27 

IO (s, IH), 7.46 (d, lH), 7.96 (m, lH), 8.43 (d, IH), 10.48 (s, lH); Mass Spectrum: M+W 360. 

A portion (0.483 g) of the compound so obtained was dissolved in ethyl acetate 

( 40 ml) and hydrogenated over 10% palladium-on-carbon catalyst (0.6 g) under an 

atmosphere of hydrogen until the·u~e of hydrogen ceased. The catalyst was removed by 

filtration and the filtrate was evaporated. The residue was triturated under diethyl ether 

15 (25 ml). The resultant solid was collected, washed with diethyl ether and dried. There was 

thus. obtained N-(3-amino-4-methylphenyl)-3-fluoro-5-morpholinobenzamide (0.341 g); NM& 

Spectrum: (DMSOdJ 1.99 (s, 3H), 3.19 (t, 4H), 3.76 {t, 4H), 4.8 (s, 2H), 6.75 (d, lH), 6.82 (d, 

lH), 6.9 (d, lH), 7.02 (s, lH), 7.04 (d, lH), 7.23 (s, IH), 9.81 (s, lH). 

Oxalyl chloride (0.523 ml) was added to a stirred mixture of 5-methoxy-
• ·, • • • .. .... • • .111£ 

20 2-nitrobenzoic acid (0.99 g), DMF (a few drops) and methylene chloride (30 ml) and the 

mixtme was stirred at ambient temperatme for for 3.5 hours. The mixtme was evaporated and 

the residue was dissolved in methylene chloride (30 ml) and N~3-amino-4-methylphenyl)-

3-fluoro-5-morpholinobenzamide (1.65 g) and triethylamine (0.697ml) were added in tmn. 

The resultant mixtme was stirred at ambient temperature for 2 hours. The mixture was 

25 evaporated and the residue was 1fiturated under water. The resultant solid was isolated, 

washed in turn with a saturated aqueous sodium bicarbonate solution, water and diethyl ether 

and dried under vacuum at SS°C. There was thus obtained H-[2-methyl-5-(3-fluoro-

5-morpholinobenz.amido )phenyl]-5-methoxy-2-nitrobenzamide (2.29 g); NMR Soectrum: 

(DMSOdJ 2.24 (s, 3H), 3.23 (m, 4H), 3.75 (m, 4H), 3.95 (s, 3H), 6.96 (d, lH), 7.17 (m, 4H), 

30 7.32 (s, lH), 7.58 (d, Ill), 7.89 (s, lH), 8.18 (d, lH), 10.0 (s, lH), 10.22 (s, lH); Mass 

Spectrum: M+lr 509. 

'I . . 
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A mixture of a p()rtion {1.28 g) of the material so o~d, 10% palladium-on-carbon 

catalyst (0.128 g) arid methanol (60 ml) was stirred under an atmosphere of hydrogen gas for 

20·hours. Ethyl acetate (30 ml) was added and the reaction mixture was stirred for an 

additional 2 hours under a hydrogen atmosphere. The reaction mixture was .filtered and the 

5 filtrate was evaporated. The residue was dissolved in the minimum amount of ethyl acetate 

and a solid was precipitated by the ad~tion of diethyl ether. The solid was isolated and dried 

under vacuum at SS°C. There was thus obtained N-[2-methyl-S-(3-fluoro-

5-morpholinobemamido )phenyl]•2-amino-5-methoxybe117.amide (0.98 g); NMR Spectrum: 

(DMSOdJ 2.2 (s, 3H), 3.22 (m, 4H), 3.74 (m, 7H), 5.93 (br s, 2H), 6.72 (d, lH), 6.92 (m, 

IO 2H), 7.12 (d, lH), 7.22 {d, lH), 7.27 (m, 2H), 7.54 (d, lH), 7.77 (s, lH), 9.69 (s, lH), 10.14 

(s. lH); Mass Spectrum: M+:e+ 479. 

Examples 

3-(5-(2-Chloropyrid-4-ylcarbonylamino )-2-methylphenyl]-6-(4-methylpiperazin-1-yl)-

15 3,4-dihydroquinazolin-4-one 

2-Chloropyridine-4-carbonyl chloride (0.61 g) was added to a stirred mixture of 

3-(5-amino-2-methylphenyl)-6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one (1 g), 

triethylamine (1 g) and methylene chloride (1 S ml) and the resultant mixture was stirred at 

ambient temperature for 18 hours. The mixture was washed with a saturated aqueous sodium . . . 

20 bicarbonate solution and the organic phase was evaporated. There was thus obtained the title 

compound (1.28 g); NMR Spectrum: (DMSOdJ 2.05 (s, JH), 2.22 (s, 3H), 2.46.;2.5 (m, 4H), 

3.25-3.28 (m, 4H), 7.42-7.47 (m, 2H), 7.62 (s, lH), 7.76-7.79 (m, 2H), 7.85 (d, lH), 7.98 (s, 

lH), 8.07 (s, lH), 8.61 (d, lH), 10.65 (s, lH); M@ss Spectrum: M+W 489 & 491. 

The 3·(5-amino-2-methylphenyl)-6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinaz.olin-

25 4-one used as a starting material was prepared as follows :-

Oxalyl chloride (8.S ml) was added dropwise to a stirred solution of 5-chloro-

2-nitrobenzoic acid (15.1 g) in a mixture of methylene chloride (200 ml) and DMF (a few 

drops) which had been cooled to O°C. The mixture was allowed to warm to ambient 

temperature and was stirred for a further 4 hours. The solvent was evaporated. The residue 

30 was dissolved in methylene chloride (300 ml) and added dropwise to a stirred mixture of 

2-methyl-5-nitroaniline (10.6 g), triethylamine (27.2 ml) and methylene chloride (300 ml). 
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The resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was 

isolated, washed in tum ~th water and diethyl ether and dried under vacuum at 40°C. There 

was thus obtained N-(2-methyl-5-nitrophenyl)-5-chloro-2-nitrobem:amide (24.9 g); NMR 

Soectrum: (DMSOdJ 2.34 (s, 3H), 7.46 (d, lH), 7.75 (s, lH), 7.88 (d, lH), 8.03-8.16 (m, 2H}, 

5 8.56 (~ lH}; Mass Spectrum: M+Ir 335. 

A mixture of a portion (15 g) of the material so obtained and N-methylpiperazine 

(24.8 ml) was stirred and heated to 100°C for 16 hours. The reaction mixture was cooled to 

ambient temperature and poured into water. The resultant precipitate was isolated, V'fBShed 

with water and dried under vacuum at 40°C. There was thus obtained N-(2-methyl-

10 5-nitrophenyl)-5-(4-methylpiperazin-l-yl)-2-nitrobenzamide (14.8 g); NMR Spectrum: 

(DMSOdJ 2.22 (s, 3H), 2.38 {s, 3H), 2.41-2.45 (m, 4H), 3.48-3.53 (m, 4H}, 7.08 (d, IH), 7.17 

(s, lH), 7.53 (d, lH). 7.98 (d, lH), 8.07 {d, Ill), 8.53 {s, lH), 10.15 (s, lH); Mass Spectrum: 

M+W400. 

A mixture of the material so obtained, 10% palladium-on~on catalyst (1.48 g) and 

15 methanol (500 ml} was stirred under an atmosphere of hydrogen gas until hydrogen uptake 

ceased. The catalyst was ftltered off and the filtrate was evaporated. There was thus obtained 

. N-(S-amino-2-methylphenyl)-2-annno-5"'.( 4-methylpiperazin-1-yl)benzamide (I 0.11 g); NMR 

Spectrum: (DMSOdJ 2.02 (s, 3H), 2.2 {s, 3H), 2.4-2.45 (m, 4H}, 2.97-3.0 {m, 4H), 4.84 (s, 

2H), S.82 (s, 2H), 6.36 (d; JH), 6.57 (s, lH}, 6.66 (d, IH), 6.85 (d, JH), 6.92 (d, lH), 7.18 (s, . . . . . . ·· .. · . . . ... • ...... · .. . 
20 IH), 9.4 (s, lH); Mass Spectrum: M+Ir 340. 

A mixture of a portion (8.27 g) of the material so obtained, triethyl orthofonnate 

(8.27 ml), glacial acetic ~id (0.7 ml) and ethanol (150 ml) was stirred and heated to 70°C for 

16 hours. A IN aqueous hydrochloric acid solution (24 ml) was added and the mixture was 

stirred at 60°C for 1 hour. The resultant mixture was evaporated. The residue was dissolved 

25 in water, basified by the addition of sodium bicarbonate and extracted with ·methylene 

chloride. The organic extract was evaporated to give 3-(5-amino-2-methylphenyl)-

6-( 4-methylpiperazin-l-yl)-3,4-dihydroquinazolin-4-one (8.29 g); NMR Spectrum: (DMSOdJ 

1.86 (s, 3H), 2.22 (s, 3H}, 2.42-2.45 {m, 4H), 3.24-3.28 (m, 4H}, 5.14 (s, 2H}, 6.47 (s, lH}, 

6.61 (d, lH), 7.02 (d, lH), 7.45 (s, lH}, 7.59 (s, lH), 7.96 (s, lH); Mass Spectrum: 

30 M+lr 350. 

i I 
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Example6 

3-(2-Methyl-5-{2-pyrrolidin-1-ylpyrid-4-ylearbonylamino)phenyl)-

6-(4-methylpiperazin·l-yl)-3,4-dihydroquinazolin-4-one 

A mixture of 3-[5-(2-chloropyrid-4-ylcarbonylamino )-2-methylphenyl]-

S 6-(4-~ethylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one (0.18 g) and pyrrolidine (2 ml) was 

stirred and heated to 100°C for 16 hours. · The mixture was cooled to ambient temperature and 

poured into water. The resultant solid was isolated, washed with water and dried under 

vacuum at 40°C. There was thus obtained the title compound (0.11 g); NMR Spectrum: 

(DMSO~) 1.94-1.97 (m, 4H), 2.04 (s, 3H), 2.22 (s, 3H), 2.45-2.49 (m, 4H), 3.25-3.28 (m, 

10 4H), 3.4-3.45 (m, 4H), 6.85 (s, lH), 6.96 (d, lH), 7.42 (d, IH), 7.42 (d, lH), 7.44 (s, lH), 7.62 

(s, 2H), 7.77-7.79 (m, 2H), 8.07 (s, IH), 8.2 (s, lH), 10.42 (s, IH); Mass Spectrum: 

M+W524. 

Example7. 

15 Using an analogous procedure to that described in Example 6, the appropriate 

20 

6-substituted 3-[S-(2-chloropyrid-4-ylcarbonylamino )-2-methylphenyl]-

3,4-dibydroquinamlin-4-one was reacted with the appropriate amine to give the compounds 

described in Table III. 

Table ill 

No. (R')m R Note 

I 6-( 4-methylpiperazin-1-yl) piperidino a 

2 6-( 4-methylpiperazin-1-yl) 3-pyrrolin-1-yl b 

3 6-{4-methylpiperazin-1-yl) homopiperidin-1-yl c 

4 6-(4-methylpiperazin-1-yl) azetidin-1-yl d 

5 6-( 4-methylhomopiperazin-l-yl) piperidino e 
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No. (RI).. R Note 

6 6-( 4-methylhomopiperazin-1-yl) pyrrolidin-1-yl f 

7 6-( 4-methylhomopiperazin-1-yl) . · morpholino g 

a) The product gave the following data: NMR Spectrum: (DMSO~) 1.5-1.64 (m, 6H), 

5 2.04 (s, 3H), 2.2 (s, 3H), 2.45-2.49 (m, 4H), 3.26-3.29 (m, 4H), 3.55-3.59 (m, 4H), 6.98 (d, 

lH), 7.19 (s, lH), 7.42 (d, lH), 7.47 (s, lH), 7.62 (s, 2H), 7.76-7.78 (m, 2H), 8.07 (s, lH), 

8.21 (s, lH), 10.42 (s, lH); Mass Snectrum: M+lr 538. 

b) The product gave the following data : NMR Spectrum: (DMSO~) 2.04 (s, 3H), 2.22 

(s, 3H), 2.47.;2.5 (m, 4H), 3.25-3.31 (m, 4H), 4.23 (s, 4H}, 6.03 (s, 2H), 6.87 (s, lH}, 7.01 (d, 

10 lH), 7.42 (d, Ill), 7.47 (s, 2H), 7.62 (d, 2H), 7.76-7.81 (m, 2H), 8.07 (s, lH), 8.23 (d, lH), 

10.45 (s, lH); Mass Spectrum: M+lr 522. 

c) The product gave the following data: NMR Spectrum: (DMSO~) 1.45-1.47 (m, 4H), 

1.54-1.56 (m, 4H), 2.04 (s, 3H}, 2.22 (s, 3H), 2.45-2.5 (m, 4H), 3.25-3.27 (m, 4H), 3.62-3.64 

(m, 4H), 6.91 (d, lH), 6.96 (s, lH}, 7.02 (d, lH), 7.42 (d, lH), 7.47 (s, lH), 7.62 (s, 2H}, 7.76-

15 7.81(m,2H), 8.07 (s, lH), 8.18 (d, lH), 10.42 (s, lH); Mass Spectrum: M+W 552. 

d) The product gave the following data : Mass Spectrum: M+Jr 510. 

e) The product gave the following data: NMR Spectrwn: (CDC13) 1.42-1.46 (m, 6H), 

1.78 (s, 3H), 1.92-2.04 (m, 2H), 2.48 (s, 3H), 2.48-2.56 (m, 2H), 2.64-2.72 (m, 2H), 3.44-3.58 

(m, 6H), 3.6-3.64 (m, 2H), 6.78 (d, lH), 7.01 (s, lH), 7.15-7.2 (m, 2H), 7.38 (s, lH), 7.5 (s, 

20 lH), 7.58-7.68 (m, 3H), 8.12 (d, lH), 8.4 (s, lH); Mass Spectrwn: M+lr 552. 

f) The product gave the following data: NMR Spectrum: (CDC13) 1.84-2.04 (m, 9H), 

2.32 (s, 3H}, 2.48-2.58 (m, 2H}, 2.64-2.7 (m, 2H), 3.32-3.44 (m, 4H}, 3.5-3.58 (m, 2H), 3.6-

3.64 (m, 2H), 6.72-6.79 (m, 2H), 7.14-7.2 (m, 2H}, 7.38 (s, lH), 7.52-7.62 (m, 3H), 7.64 (s, 

lH), 8.12 (d, lH), 8.44 (s, lH); Mass Spectrum: M+Ir 538. 

25 g) The product gave the following data: NMRSpectrum: (CDClJ) 1.98 (s, 3H), 2.02-

2.12 (m, 2H), 2.39 (s, 3H), 2.58-2.62 (m, 2H), 2.74-2.8 (m, 2H), 3.5-3.58 {m, 4H), 3.6-3.66 

(m, 2H), 3.66-3.78 (m, 6H), 6.98 (d, lH), 7.08 (s, lH), 7.2-7.26 (m, 2H), 7.44 (s, lH), 7.58 (s, 

lH), 7.64 (d, lH), 7.72-7.78 (m, 2H), 8.24 {d, lH), 8.44 (s, lH); Mass Spectrum: M+lr 554. 

i I 
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Example8 

3-[5-(3,5-Diftuorobenzamido )-2-methylphenyl]-6-(4-methylpiperazin•l-yl)-

3,4-dihydroquinazolin-4-one 

3,5-Difluorobenzoyl chloride (0.91 g) was added to a stirred mixture of 

S 3-(5-amino-2-methylphenyl)-6-( 4-methylpiperazin-l-yl)-3,4-dihydroquinazolin-4-one (1.5 g), 

triethylamine (1.04 g) and methylene c~oride (SO ml) and the resultant mixture was stirred at 

ambient temperature for 18 hours. The mixture was washed with.a saturated aqueous sodium 

bicarbonate solution and the organic phase was evaporated. There was thus obtain~d the title 

compound (2.04 g); NMR Spectrum: (DMSO~) 2.05 (s, 3H), 2.22 (s, 3H), 2.45-2.5 (m, 4H), 

10 3.24-3.3 (m, 4H), 7.41-7.56 (m, 3H), 7.61-7.68 (m, 4H), 7.75-7.79 (m, 2H), 8.06 (s, lH), 10.S 

(s, IH); Mass Snectrum: M+lr 490. 

Example9 

Using an analogous procedure to that described in Example 6, 

15 3-[5-(3,5-difluorobemamido )-2-methylphenyl]-6-( 4-methylpiperazin-l-yl)-

3,4-dihydroquinazolin-4-one, 3-[5-(3-tluoro-4-trifluoromethylbenzamido)-2-methylphenyl]-

6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one or 3-(5-(3,5-difluorobemamido )-

2-methylphenyl]-6-( 4-methylhomopiperazin-1-yl)-3,4-dihydroquinazolin-4-one as appropriate 

was reacted with th~ appropriate amine to give th~ ~ompounds described in.TableJ.V .. . .. . . ... . ......... ,... . : . 

20 Table IV 

6 

Me):> o I 3 . 

N ~ NHCO~ 
I ~(R) 
~ p 

N H . 

(R1) . m 

No. (Rl)m (R)p Note 

1 6-( 4-methylpiperazin-1-yl) · 3-fluoro-5-pyrrolidin-1-yl a 

2 6-( 4-methylpiperazin-I-yl) 3-fluoro-5-piperidino b 

3 6-( 4-methylpiperazin-1-yl) 3-azetidin-1-yl-5-tluoro c 

4 6-( 4-methylpiperazin• l-yl) 3-fluoro-5-(3-pyrrolin-1-yl) d 
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No. (R')m (R), Note 

s 6-( 4-methylpiperazin-l-yl) 3-fluoro-3-morpholino e 

6 6-( 4-methylpiperazin-1-yl) 3-morpholino-5-tritluoromethyl f 

7 6-( 4-methylhomopiperazin-1-yl) 3-fluoro-S-pyrrolidin-1-yl g 

8 . 6-( 4-methylhomopiperazin-1-yl) 3-fluoro-5-piperidino h 

a) The product gave the following data : NMR Spectrum: (DMSOdJ l .9S-2.0 (m, 4H), 

5 2.04 (s, 3H), 2.18 (s, 3H), 2.0-2.23 (m, 4H), 2.47-2.5 (m, 4H), 3.25:3.3 (m, 4H), 6.84-6.89 (m, 

2H), 1~22 (cl, lH), 7.4 (d, lH), 7.47 (s, lH), 7.6-7.62 (m, 2H), 7.76-7.82 (m, 2H), 8.07 (s, lH), 

10.27 (s, lH); Mass Spectrum: M+Ir 541. 

b) The product gave the following data : NMR. Spectrum: (DMSO~) 1.22-1.58 (m, 6H), 

2.04 (s, 3H), 2.2 (s, 3H), 2.4S-2.S (m, 4H), 3.25-3.29 (m, 4H), 6.91 (d, lH), 7.02 (cl, lH), 7.26 

10 (s, lH}, 7.4 (d, lH}, 7.47 (s, lH), 7.62 (s, 2H), 7.76-7.81 (m, 2H), 8.06 (s, lH), 10.3 (s, lH); 

Mass Snectrum: M+W 555. 

c) The product gave the following data : Mass Spectrom: M+W 527. 

d) The product gave the following data : Mass Spectrum: M~W 539. 

e) 

.15 f) 

The product gave the following data : Mass Spectrum: M+W 5S1. 

3-[S-(3-Fluoro-4•ttjflµorome$ylbeiµamidq)-2-methylphenyl]-6-(4-methylpiperazin: 

1-yl)-3,4-dihydroquinazolin-4-one and morpholine were heated together at 130°C for 4 days. 

The product gave the following data : NMR Spectrum: (DMSOdJ 2.05 (s, 3H), 2.22 (s, 3H), 

2.4-2.6 (m, 4H), 2.86-2.96 (m, 4H), 3.22-3.32 (m, 4H), 3.64-3.74 (m, 4H), 7.4-7.48 (m, 2H}, 

7.62 (s, 2H), 7.76-7.86 (m, 4H), 8.06 (d, 2H), 10.S3 (s, lH); Mass Spectrum: M+H+ 607. 

20 g) 3-[S-(3,5-Difluorobenzamido )-2-methylphenyl]-6-( 4-methylhomopiperazin-1-yl)-

3,4-dihydroquinazolin-4-one and pyrrolidine were heated together at 95°C for 16 hours and at 

10S°C for 4 hours. The product gave the following data: NMR Spectrum: (CDC13) 1.98-2.1 

(m, 9H), 2.19 (s, 3H), 2.58-2.62 (Di, 2H), 2.72-2.8 (m, 2H), 3.24-3.32 (m, 4H), 3.58-3.62 (m, 

2H), 3.68-3.72 (m, 2H), 6.32 (d, lH), 6.76 (d, lH), 6.82 (s, lli), 7.2-7.3 (m, 2H), 7.44 (s, lH), 

25 7.6-7.68 (m, 3H), 7.78 (s, lH), 8.19 (s, lH); Mass Spectrum: M+Ir' SSS. 

h) The product gave the following data: NMR Spectrum: (CDC13) 1.52-1.74 (m, 6H), 

2.02-2.1 (m, SH), 2.4 (s, 3H), 2.58-2.6 (m, 2H), 2.76-2.8 (m, 2H), 3.18-3.28 (m, 4H), 3.58-

... 

: I 
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3.62 (m, 2H), 3.68-3.72 (m, 2H), 6.68 (d, lH), 6.88 (d, lH}, 7.18 (s, lH), 7.2-7.32 (m, 2H), 

7.44 (s, lH), 7.6-7.68 (m, 3H), 7.78 (s, IH), 8.17 (s, lH); Mass Spectrum: M+Jr" 569. 

Example to 
S 3-15-Dibenzofuran-4-ylcarbonylamino-2-methylphenyl]-6-(4-methylpiperazin-1-yl)-

3,4-dibydroquinazolin-4-one 

A solution of 3-(5-amino-2-methylphenyl)-6-( 4-methylpiperazin-l-yl)-

3,4-dibydroquinazolin-4-one (0.165 g) in DMF (0.5 ml) was added to a stirred mi~ of 

dibenzofuran-4-carboxylic acid (0.1 g), diisopropyethylamine (0.164 ml), 

10 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate(V) (0.214 g) and 

DMF (0.5 ml) and the reaction mixture was stirred at ambient temperature for 16 hours. The 

mixture was diluted with water and the resultant solid was isolated, washed in turn with water 

and diethyl ether and dried under vacuum at S5°C. There was thus obtained the title 

compound (0.228 g); NMR Spectrum: (DMSOdJ 2.07 (s, 3H), 2.25 (s, 3H), 2.5-3.3 (m, SH), 

15 7.55 (m, 7H), 7.83 (m, 4H), 8.12 (s, JH), 8.21 (d, JH), 8.34 (d, IH), 10.59 (s, JH); Mass 

Spectrum: M+H+ 544. 

Example 11 

Using an analogous procedure to that described in Example 10,. . ~ . . . 

20 3-(5-amino-2-methylphenyl)-6-( 4-methylpiperazin-l-yl)-3,4-dihydroquinazolin-4-ope, 

25 

3-(5-amino-2-methylphenyl)-6-( 4-methylhomopiperazin-1-yl)-3,4-dihydroquinazolin-4-one or 

3-(5-amino-2-methylphenyl)-8-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one was 

reacted with the appropriate carboxylic acid to give the compounds described in Table V. 

TableV 

6 

M)Cl o I ~ 3 · 

N ° NHCO~ 
~ ~(R)p 

N H 
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No. ·. (R·). (R), . Note 

1 6-( 4-methylpiperazin-1-yl) ·2-methoxy-3-phenyl a 

2 6-(4-methylpiperazin-1-yl) 3-( 4-fluorophenyl) b 

3 6-( 4-methylpiperazin-1-yl) 3-(2-furyl) c 

4 . 6-(4-methylpiperazin-1 •yl) 3-cyclopentyloxy d 

5 6-( 4-methylpiperazin-1-yl) 3-cyclopentyloxy-4-methoxy e 

6 6-(4-methylpiperazin.;1-yl) 3-acetamido f 

7 6-(4-methylpiperazin-1-yl) 3-(H-methylmethanesulphonamido) g 

8 6-(4-methylpiperazin-l-yl) 3-(l, 1-dioxidoisothiaz<?lidin-2-yl) h 

9 6-( 4-niethylpiperazin-1-yl) 3;.morpholino i 

10 6-( 4-methylpiperazin-1-yl) 3-fluoro-4-trifluoromethyl j 

11 6-( 4-methylpiperazin-1-yl) 3-tetrahydrofuranyloxy k 

12 6-( 4-methylpiperazin-1-yl) 2;.methoxy I 

13 6-( 4-methylpiperazin-1-yl) 3-ethoxy m 

14 6-(4-methylpiperazin-1-yl) 3-(1,1,2,2-tetrafluoroethoxy) n 

15 6-( 4-methylhomopiperazin-1-yl) 3-morpholino 0 

16 6-( 4-methylhomopiperazin-1-yl) 3-fluoro-5-morpholino p 

17 6-( 4-methylhomopiperazi.n-1-yl) 3-morpholino-5-trifluoromethyl q 

~·1s. 6-( 4-methylhomopiperazi.n-1-yl) 3-(2-furyl) ...f· ....... ~... -· .. . r 

19 8-(4-methylpip~n-l-yl) 3-morpholino s 

20 8-(4-methylpiperazin-1-yl) 3-fluoro-5-morpholino t 
· .. · .. 

21 8-(4-methylpip~n-1-yl) 3-morpholino-S-tritluoromethyl u 

22 8-(4-methylpiperazin-1-yl) 3-(2-furyl) v 

23 8-( 4-methylpiperazin-1-yl) 3-( 4-fluorophenyl) w 

a) The reaction product was purified by column chromatography on reversed-phase silica 

S using initially water and then decreasingly polar mixtures of methanol and water as eluent. 

There was thus obtained the.required product in 33% yield; NMR Spectrum: (DMSOdJ 2.04 

~ . 

i I 
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(s, 3H), 2.27 (s, 3H), 2.52'.t3 (m, 8H), 3.42 (s, 3H), 7.54 (m!~3H), 7.72 (d, IH), 8.09 (s, IH), 

10.52 (s, lH); Mass Spectrum: M+W 560. 

The 2-methoxy-3.;phenylbenzoic acid used as a starting material was prepared as 

follows:-

5 Methyl iodide (0.409 ml) was added to a stirred mixture of methyl 2-hydroxy-

3-phenylbenzoate (0.5 g), potassium ~bonate (0.606 g) and acetone (5 ml) and the reaction 

mixture was stirred at SS°C for 2.S hours. The mixture was evaporated and the residue was 

partitioned between ethyl acetate and water. The organic phase was dried (MgS04)_ and 

evaporated to give a mixture of the starting material and methyl 2-methoxy-3-phenylbenzoate. 

IO This mixture was dissolved in DMF (1 ml) and potassium carbonate (0.606 g) and dimethyl 

sulphate (0.207 ml) were added and the resultant reaction mixture was stirred at 80°C for . 
16 hours. The mixture was partitioned between ethyl acetate and water. The organic phase 

was dried (MgS04) and evaporated to give methyl 2-methoxy-3-phenylbenzoate (0.458 g) as 

an oil; NMR Spectrum: (DMSO~) 3.48 (s, 3H), 3.94 (s, 3H), 7.21 (m, lH), 7.4 (m, 6H), 7.73 

15 (d, lH). 

A mixture of the material so obtained, 2N aqueous sodium hydroxide solution (5 ml), 

methanol (10 ml) and THF (3 ml) was stirred at ambient temperature for 16 hours. ·The 

organic solvents were evaporated and the aqueous reaction mixture was acidified by the 

addition of 2N aqueous hydrochloric acid solution. The precipi~te was isolated, washed with . '· . . 

20 water and dried under vacuum at 55°C. There was thus obtained 2-methoxy-3-phenylbenzoic 

acid (0.395 g);_NMR Spectrum: (DMSOdJ 3.4 (s, 3H), 7.25 (t, lH), 7.4 (m, 6H), 7.62 (d, lH), 

12.92 (br s, lH). 

b) The starting material 3-(4-fluorophenyl)benzoic acid is described in Tetrahedron, 

1997, a 14437-14450. The product gave the following data: NMR Spectrum: (DMSO~) 

25 2.02 (s, 3H), 2.32 (s, 3H), 2.42-2.49 (m, 4H), 3.25~3.29 (m, 4H), 7.28-7.38 (m, 2H), 7.41-7.48 

{m, 2H), 7.57-7.84 (m, 3H), 7.84-7.88 (m, SH), 7.92 (d, lH), 8.06 (s, lH), 8.19 (s, lH); Mass 

Spectrum: M+W 548. 

c) The starting material 3-(2-furyl)benzoic acid is described in Tetrahedron Letters, 1998, 

39, 4175-4178. The product was purified by column chromatography on an isolute sex 
30 ion exchange column using initially methanol and then a 99: 1 mixture of methanol and a 

saturated aqueous ammonium hydroxide solution as eluent and gave the following data : 
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NMR. Spectrum: (DMSOdJ 2.05 (s, 3H), 2.23. (s, 3H), 2.45-2.5 (m, 4H), 3.2-3.35 (m, 4H), 

6.62 (s, lH), 7.06 (s, lH), 7.42 (d, 1H), 7.48 (s, lH), 7.57-7.63 (~, 3H), 7.78-7.84 (m, 4H), 

7.9 {d, lH), 8.08 (s, lH), 8.24 (s, lH), 10.49 (s, lH); Mass Snectrum.: M+lr 520. 

d) The product gave the following data: NMR Spectrum: (DMSO~) 1.69-1.8 (m, 6H), 

5 1.84-1.98 (m,2H), 2.04 (s, 3H), 2.24 (s, 3H), 2.45-2.S (m, 4H), 3.25-3.29 (m, 4H), 4.86-4.92 

(m, lH), 7.05 (d, lH), 7~37-7.48 (m, SH), 7.63 (s,2H), 7.79 (d, 2H), 8.07 (s, lH), 10.32 (s, 

lH); Mass Spectrum: M+lr 538. 

The 3-cyclopentyloxybenmic acid used as a starting material was prepared as 

follows:-

10 1,1 '-Amdicarbonyldipiperidine (6.64 g) was added to a stirred mixture of 

cyclopentanol (1.59 ml), ethyl 3-hydroxybenzoate (4.37 g), tributylphosphine (6.48 ml) and 

THF (100 ml) and the resultant. mixture was stirred at ambient temperature for 16 hours. The 

mixture was filtered and the filtrate was evaporated. The residue was purified by column 

chromatography on silica using isohexane as eluent. There was thus obtained ethyl 

15 3-cyclopentyloxybenzoate (4.3 g); Mass Spectrum: M+H+ 235. 

A mixture of a portion (1 g) of the material so obtained, 2N aqueous sodiwn hydroxide 

solution (4.27 ml), methanol (20 ml) and water (5 ml) was stirred at ambient temperature for 

4 hours. The mixture was evaporated and the residue was partitioned between methylene 

chloride and water. The aqueous phase was acidified by the addition of lN aqueous 
. . ' ·.· ' . . . ... . 

20 hydrochloric acid solution and extracted with methylene chlOride: · The organic extract wa5 

evaporated. There was thus obtained 3-cyclopentyloxybenzoic acid (0.864 g); NMR 

Spectrum: (DMSO~) 1.51-1.75 (m, 6H), 1.8-2.0 (m, 2H), 4.8-4.86 (m, lH), 7.12 (d, lH), 

7.34-7.49 (m, 2H), 7.46-7A9 (m, lH), 12.89 (s, lH). 

e) The reaction product was purified by column chromatography on reversed.;phase silica 

25 using initially water and then decreasingly polar mixtures of methano~ and ~er as eluent. 

30 

The purified product gave the following data : NMR Spectrum: (DMSOdJ 1.48-1.62 (m, 2H), 

1.64-1.78 (m, 4H), 1.8-1.95 (m, 2H), 2.04 (s, 3H), 2.23 {s, 3H), 2.45-2.5 (m, 4H), 3.2-3.35 (m, 

4H), 3.81(s,3H), 7.06 (d, lH), 7.39 (d, IH), 7.48 (cl, 2H), 7.57-7.63 (m, 3H), 7.77-7.82 (m, 

2H), 8.07 (s, IH), 10.17 (s, lH); Mass Spectrum: M+W 568. 

The 3-cyclopentyloxy+methoxybenzoic acid used as a starting material is 

commercially available from Maybridge International, Tintagel, Cornwall, United Kingdom 

i I 
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or may be prepared frorit:·~yl 3-hydroxy-4-metboxybemri~;bsing analogous procedures to 

those described in Note d) above for the preparation of 3-cyclopentyloxybeozoic acid. 

t) The reaction product was purified by column chromatography on reversed-phase silica 

using initially water and then decreasingly polar mixtures of methanol and water as eluent. 

5 The ~ed product gave the following data : NMR Spectrum: (DMSOdJ 2.04 (s, 3H), 2.05 

(s, 3H), 2.22 (s, 3H),2.45-2.5 (m, 4H)~ 3.2-3.35 (m, 4H), 7.38-7.47 (m, 3H), 7.58-7.62 (m, 

3H), 7.75-7.81(m,3H), 8.05-8.08 (m, 2H), 10.39 (s, lli); Mass Spectrum: M+Ir' 511. 

g) The reaction product was purified by column chromatography on reversed-phase silica 

using initially water and then decreasingly polar mixtures of methanol and water as eluent. 

I 0 The purified product gave the following data : NMR Spectrum: (DMSOdJ 2.02 (s, 3H), 2.22 

(s, 3H), 2.43-2.5 (m, 4H), 2.98 (s, 3H), 3.21-3.3 (m, 4H), 7.4-7.48 (m, 2H), 7.52-7.62 (m, 4H), 

7.78,;.7.82 (m, 2H), 7.88 (d, lH), 7.92 (s, lH), 8.06 (s, lH), 10.55 (s, lH); Mass Spectrum: 

M+W-561. 

The 3-(N-methylmethanesulphonamido )benzoic acid used as a starting material was 

15 prepared as follows:-

Methanesulphonyl chloride (12.1 ml) was added to a stirred mixture of ethyl 

3-aminobenzoate (24.55 g), pyridine (14.42 ml) and methylene chloride (300 ml) and the 

reaction mixture was stirred at ambient temperature for 18 hours. The mixture was washed in 

tum with water, IN aqueous hydrochlori~ acid solution an~ water. The organic phase was 

20 dried (MgS04) and evaporated. There was thus obtained ethyl 

3-methanesulphonamidobenzoate (35.2 g); NMR. Spectrum: (DMS™6) 1.3 (t, 3H), 3.0 (s, 

3H), 4.3 (m, 2H), 7.46 (m, 2H), 7.66 (m, lH), 7.8 (m, lH}, 9.95 {s, lH), Mass Spectrum: 

(M-H)"242. 

Methyl iodide (4.23 ml) was added to a stirred mix.tore of 

25 ethyl 3-metbanesulphonamidobeD7.0ate (15 g), caesium carbonate (22.12 g) and DMF (60 ml) 

and the reaction mixture was stirred at ambient temperature for 18 hours. The mixture was 

partitioned between ethyl acetate and water. The organic phase was washed with water, dried 

. (MgSO .. ) and evaporated. There was thus obtained ethyl 

3-(N-methylmethanesulphonamido)benzoate (14.87 g); NMR $.pectrum: (DMSOdJ 1.32 (t, 

30 3H), 2.95 (s, 3H), 3.26 (s, 3H), 4.32 (m, 2H), 7.55 (t, lH), 7.68 (m, lH), 7.87 (m, lH), 7.92 

(m, lH), Mass Spectrum: (M+Ht 258. 
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A mixtme of the material so obtained, I ON aqueous sodium hydroxide solution 

(11.5 ml), ~l (150 ml) and water (30 ml) was stirred at ambient temperature for 4 hours. 

The mixture .was evaporated and. IN aqueous hydrochloric ·acid solution (125 ml) was added 

to the residue resulting in the formation of a white precipitate which was isolated, washed in 

5 turn ~th water and diethyl.ether and dried under vacuum at 600C. There was thus obtained 

3-(N-methylmethanesulphonamido)benmic acid (9.72 g); NMR Spectrum: (DMSOdJ 2.94 (s. 

3H), 3.26 (s, 3H), 7.52 (t, lH), 7.65(m, lH), 7.84 (m, lH), 7.91 {m, lH). Mass Spectrum: 

(M-H)"228. 

h) The reaction product was pmified by column chromatography on reversed-phase silica 

10 using initially water and then decreasingly polar mixtures of methanol and water as eluent. 

The purified product gave the following data : NMR Spectrum: (DMSOdJ 2.04 (s, 3H), 2.23 

(s, 3H), 2.4-2.S (m, 6H), 3.25-3.29 (m, 4H), 3.53 (t, 2H), 3.81 (t, 2H); 7.39-7.58 (m, 4H), 7.61 

(s, lH), 7.67-7.68 (m, 2H), 7.78-7.79 (m, 2H), 8.07 (s, lH), 10.43 (s, lH); Mass Spectrum: 

M+W 573 .. 

15 The 3-(1, l-dioxidoisothiazolidin-2-yl)benzoic acid used as a starting material was 

prepared as follows :-

3-Chloropropanesulphonyl chloride (S.l g) was added dropwise to a stirred mixture of 

ethyl 3-aminobenzoate (4.5 g), pyridine (2.423 ml), 4-dimethylaminopyridine (0.03 g) and 

methylene chl()ride (100 ml) and the reac.tlon mixture was stirred at ambient temperature fo~ . 
.. ~ • • • • • • ... •• • p " 

20 48 hours. The mixture was washed with 2N aqueous hydrochloric acid solution and the 

25 

organic phase was dried (MgS04) and evaporated. There was thus obtained ethyl 

3-(3-chloropropanesulphonamido)benzoate (8.19 g); NMR Spectrum: (DMSO~) 1.29 (t, 3H), 

2.19 (m, 2H), 3.24 (t, 2H), 3.72 (t, 2H), 4.31(m,2H), 7.47 (m, 2H), 7.68 (m, lH), 7.83 (m, 

lH). 10.12 (s, lH); Mass Spectrum: (M-H )" 303 & 305. 

A mixture of the material so obtained, triethylamine (7.3 ml) and ethanol (120 ml) was 

stirred and heated to reflux for 6 hours. The mixture was evaporated. The residue was 

partitioned between methylene chloride and water. The organic phase was dried (MgS04) and 

evaporated. There was thus obtained ethyl 3-(1,1-dioxidoisothiazolidin-2-yl)benzoate 

(6.99 g); NMR Spectrum: (DMSOdJ 1.3 (t, 3H), 2.42 (m, 2H), 3.53 (t, 2H), 3.78 (t, 2H), 4.32 

30 (m, 2H), 7.43 (m, lH), 7.52 (t, lH), 7.66 (m, lH), 7.78 (m, lH), Mass Spectrum: 

(M+Hr269. 

i I 
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A mixture of a portion (6.87 g) of the material so obtafued, ION aqueous sodium 

hydroxide solution (5.1 ml), ethanol (80 ml) and water (14 ml) was stirred at ambient 

temperature for 18 hours. The mixture was evaporated and IN aqueous hydrochloric acid 

solution (160 ml) was added to the residue resulting in the formation of a white precipitate 

5 which was isolated, washed in tum with water and diethyl ether and dried under vacuum at 

60°C. There was thus obtained 3-(1,1-dioxidoisothiazolidin-2-yl}benzoic acid (S.45 g}; NMR 

Spectrum: (DMSO~ 2.43 (m, 2H), 3.S (t, 2H), 3.78 (t, 2H), 7.39 (m, lH), 7.48 (t, lH), 7.66 

(m, lH), 7.78 (m, IH), 13.06 (s, lH), Mass Spectrum: (M-H)" 239. 

i) The product gave the following data : NMR Spectrum: (DMSO~ 2.04 (s, 3H), 2.48 

10 (s. 3H), 2.78-2.88 (m, 4H), 3.15-3.19 (m, 4H), 3.28-3.42 (m, 4H), 3.73-3.77 (m, 4H), 7.1-7.18 

(m. lH), 7.35-7.42 (m, 4H), 7.51 (s, lH), 7.65 (s, 2H), 7.77-7.8 (m, 2H), 8.1 (s, lH), 10.29 (s, 

lH); Mass Spectrum: M+W 539. 

The 3-morpholinobenzoic acid used as a starting material was prepared as follows :­

A mixture of ethyl 3-bromobenzoate (1.92 ml), morpholine (1.25 ml), 

IS 2,2'-bis(diphenylphosphino)-l,1 '-binaphthyl (0.336 g), sodium tert-butoxide (1.615 g) and 

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

to 90°C for 18 holil'S under argon. The reaction mixture was allowed to cool to ambient 

temperature and extracted with IN aqueous hydrochloric acid. The aqueous phase was 

basifieq with concentrated sodium hydroxide solution and extracted with ethyl acetate. The 

20 organic phase was dried (MgS04) and evaporated. The residual oil was purified by coliimn 

chromatography on silica gel using a 47:3 mixture of methylene chloride and methanol as 

eluent. There was thus obtained N-(3-morpholinobenzoyl)morpholine (0.45 g). 

A mixture of the material so obtained,' SM sodium hydroxide solution (2.5 ml) and 

butanol (2 ml) was stirred and heated to 115°C for 18 hours. The inixture was evaporated and 

25 the residue was acidified by the addition of JN aqueous hydrochloric acid solution (12.S ml). 

The resultant precipitate was isolated, washed with water and dried to give 

3-morpholinobenzoic acid (0.15 g); NMR Spectrum: {DMSOdJ 3.1 (t, 4H), 3.73 (t, 4H), 7.19 

(d, lH), 7.32 (d, lH), 7.38 (t, lH), 7.42 (s, lH). 

j) The product gave the following data : NMR Spectrum: (DMSO~) 2.05 (s, 3H), 2.26 

30 (s, 3H), 2.47-2.53 (m, 4H), 3.2-3.3 (m, 4H), 7.42~7.48 (m, 2H), 7.62 (s, 2H), 7.76-7.8 (m, 2H), 

7.93-8.07 {m, 4H), 7.93-8.07 (m, 4H), 10.64 {s, lH); Mass Spectrum: M+W 540. 
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k) The product gave the following data : NMR Spectrum: (DMSOdJ 1.97 (s, 3H), 2.18-

2.28 (m, 2H), 2.38 {s, 3H), 2.62-2.78 {m, 4H), 3.2-3.41(m,4H), 3.7-3.92 (m, 4H), S.04-S.14 

(m, lH), 7.14 {d, lH), 7.39-7.57 (m, SH), 7.64 (s, 2H), 7.77-7.82 (m, 2H), 8.08 (s, lH), 10.35 

(s, IH); Mass Spectrum: M+Ir" S40. 

S The 3-tetrahydrofuranyloxybenmic acid ~ as a starting material was prepared using 

analogous procedures to those describ~ in Note d) above except that 

3-hydroxytetrahydrofuran was used in place of cyclopentanol. 

l) The product gave the following data: NMR.Spectrum: (DMSO~) 2,05 (s, 3H), 2.25 

(s, 3H), 2.S (m, 4H), 3.28 (m, 4H), 3.88 (s, 3H), 7.06 (t, lH), 7.18 (d, lH), 7.4 (d, lH), 7.S (m, 

IO 2H), 7.62 {m, 3H), 7.74-7.81(m,2H), 8.1 {s, lH), 10.29 (s, lH); Mass Spectrum: M+Ir" 484. 

m) The product gave the following data : NMR Spectrum: (DMSOdJ 1.34 (t, 3H), 2.0S 

(s, 3H), 2.25 (s, 3H), 2.S (m, 4H), 3.2S (m, 4H), 4.08 (q; 2H), 7.14 (m, lH), 7.39-7.SS (m, 

SH), 7.64 (m, 2H), 7.8 (m, 2H), 8.1 (s, lH), 10.36 (s, lH); Mass Spectrum: M+Ir" 498. 

n) The product gave the following data : NMR Spectrmn: (DMSOdJ 2.05 {s, 3H), 2.25 

IS {s, 3H), 2.5-3.3 (m, SH), 6.85 (m, lH), 7.40-7.SS {m, 3H), 7.65 {m, 3H), 7.8 (m, 3H),7.98 (m, 

lH), 8.1 (s, lH), 10.55 (s, lH); Mass Spectrum: M+W 570. 

o) The product gave the following data : NMR Spectrmn: (DMSO~) 1.86-1.98 (m, 2H), 

2.04 (s, 3H), 2.25 (s, 3H), 2.42-2.S (m, 2H), 2.62-2.66 (m, 2H), 3.lS-3.19 (m, 4H), 3.S3 (t, 

2H), 3.58-3.64 (m, 2H), 3.72-3.76 (m, 4H), 7.1-7.18 (m, IH), 7.24 (s, IH), 7.34-7.44 (m, SH), 
. . ~ . . . .. . 

20 7.58 (d, IH), 7.76-7.82 (m, 2H), 7.96 {s, lH), 10.29 (s, lH); Mass Spectrum: M+W 553. 

p) The product gave the following data: NMR Spectrum: (DMS~ 1.86-1.98 (m, 2H), 

2.04 (s, 3H), 2.25 (s, 3H), 2.42-2.S (m, 2H), 2.62-2.66 (m, 2H), 3.19-3.23 (m, 4H), 3.53 (t, 

2H), 3.58-3.64 (m, 2H), 3.71-3.7S (m, 4H), 6.98 (d, lH), 7.12 (d, lH), 7.24 (s, lH), 7.28 (s, 

IH}, 7.32-7.44 {m, 2H), 7.5,8 {d, lH), 7.74-7.82 (m, 2H), 7.96 (s, lH), 10.32 (s, lH); Mass 

2S Spectrum: M+l-r 571. 

The 3-fluoro-5-morpholinobenzoic acid used as a starting material was prepared as 

follows:-

. A mixture of ethyl 3-fluoro-S-morpholinobenz.oate (Tetrahedron. 1999, ~ 13285-

13300; 6.7 g), IOM sodium hydroxide solution (13.6 ml}, water (13.6 ml) and ethanol (67 ml) 

30 was stirred atambient temperature for 20 hours. The mixture was concentrated by 

evaporation and the residue was acidified by the addition of concentrated hydrochloric acid. 

i I 
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The resultant precipitate ~ isolated, washed with water Ja;tlrled to give 3-fluoro-

5-morpholinobenzoic acid (5.7 g); NMR. Spectrum: (DMSOdJ 3.16 (t, 4H), 3.71 (t, 4H), 7.01 

(m, 2H), 7.27 (s, lH). 

q) The product gave the following data : NMR Spectrum: (DMSOdJ 1.86-1.98 (m, 2H), 

5 2.05 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.66 (m, 2H), 3.24-3.34 (m, 4H), 3.53 (t, 

2H), 3.58-3.64 (m, 2H), 3.73-3.77 (m, 4H), 7.24 (s, lH), 7.32-7.43 (m, 3H), 7.58 (cl, lH), 7.63 

(s, lH), 7.7 (s, lH), 7.74 (s, lH), 7.8 (d, lH), 7.97 (s, lH), 10.45 (s, lH); Mass Spectrum: 

M+W621. 

r) The product gave the following data : NMR Spectrum: (DMSO~) 1.86-1.98 (m, 2H), 

10 2.05 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.66 (m, 2H), 3.53 (t, 2H), 3.58-3.64 (m, 

2H}, 6.61 (s, lH) .. 7.04 (s, lH), 7.24 (s, lH), 7.38 (d, lH), 7.42 (d, lH), 7.52-7.6 (m, 2H), 

7.78-7.92 (m, SH),7.98 (s, IH), 8.24 (s, lH), 10.49 (s, lH); Mass Spectrum: M+H• 534. 

s) The reaction residue was purified by column chromatography on an sex isolute ion 

exchange column using initially methanol 8:J1d then a 99: 1 mixture of methanol and a saturated 

15 aqueous ammonium hydroxide solution as eluent. The material so obtained was dissolved in 

acetone and precipitated by the addition of isohexane. The product so obtained gave the 

following data: NMR Spectrum: (DMSOdJ 2.05 (s, 3H), 2.25 {s, 3H), 3.3-3.4 (m, 4H), 3.7-

3.8 (m, 4H), 7.1~7.2 (m, lH), 7.3-7.5 (m, 7H), 7.75-7.85 (m, 3H), 8.25 (s, lH), l0.3 (s, lH); 

, Mass Spectrum.: M+H+ 539 .. 
. •. •• • • I • •" ~ 

20 The 3-(5-am.ino-2-methylphenyl)·B-( 4-methylpiperazin-l-yl)-3,4-dihydroquinazolin-

4-one used as a starting material was prepared as follows :-

Oxalyl chloride (8.5 ml) was added dropwise to a stirred solution of 3-chloro-

2-nitrobenzoic acid (15.1 g) in a mixture of methylene chloride (200 ml) and DMF (a few 

drops) which had been cooled to OOC. ·The mixture was allowed to warm to ambient 

25 temperature and was stirred for a further 16 hours. The solvent was evaporated. The residue 

was dissolved in methylene chloride (300 ml) and added dropwise to a stirred mixture of 

2-methyl-S-nitroaniline (10.6 g), triethylamine (27.2 ml) and methylene chloride (300 ml). 

The resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was 

isolated, washed in tum with a saturated aqueous sodium bicarbonate solution and diethyl 

30 ether and dried under vacuum at 40°C. There was thus obtained N-(2-methyl-5-nitrophenyl)-
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3-chloro-2-nitrobemmnide (14.2 g); NMR Spectrmn: (DMSOdJ 2.37 (s, 3H), 7.57 (d, lH), 

7.8-7.85 (m, lH), 7.95-8.05 (m, 3H), 8.35 (m, lH); Mass Spectrum: M+Ir 335. 

A mixture of the material so obtained and N-methylpiperazine (24.5 ml) was stirred 

and heated to 100°C for 16 hours. The reaction mixture was cooled to ambient temperature 

5 and po~ into water. The resultant precipitate was isolated,· washed with water and dried 

under vacuum at 40°C. There was thus obtained N-(2-methyl-5-nitrophenyl)-

3-( 4-methylpiperazin-1-yl)-2-nitrobenzamjde (11.8 g); NMR Spectrum: (DMSOdJ 2.2 (s, 

3H), 2.35-2.45 (m, 7H), 2.9-3.0 (m, 4H), 7.5-7.7 (m, 4H), 8.0-8.05 (m, lH), 8.3 (s, lH); Mass 

Spectrum: M+H+ 400. 

1 O A mixture of the material so obtained, 10% palladium-on-carbon catalyst (1.2 g) and 

methanol (600 ml) was stirred under an atmosphere of hydrogen gas until hydrogen uptake 

ceased. The catalyst was filtered off and the filtrate was evaporated. The material so obtained 

was purified by column chromatography on silica using a 4:1 mixture of methylene chloride 

and methanol as eluent. There was thus obtained N-(5-amino~2-methylphenyl)-2-amino-

15 3-(4-methylpiperazin-1-yl)bell7.amide (7.36 g); NMR Spectrum: (DMSOdJ 2.0 (s, 3H), 2.2 (s, 

JH), 2.75-2.85 (m, 4H), 4.85 (s, 2H), 6.0 (s, 2H), 6.35-6.4 (m, lH), 6.57 (m, 2H), 6.85 (d, 

IH), 7.07 (d, lH), 7.45 (d, lH), 9.35 (s, lH); Mass Spectrum: M+W 340. 

A mixture of a portion ( 4 g) of the material so obtained, triethyl orthofonnate 

(3.92 ml), glacial acetic acid (0.34 ml) and ethanol (72 ml) was stirred and heated to 80°C for 
• . '. : - ' .>'. - ~ • . .. • • • "-'-..; • 

20 2 days. The reaction mixture wa5 cooled and evaporated. The residue was dissolved in water, 

basified by the addition of sodium bicarbonate and extracted with methylene chloride. The 

organic extract was evaporated and the residue was purified by column chromatography on 

silica using a 20: 1 mixture of methylene chloride and methanol as eluent. There was thus 

obtained 3-(5-amino-2-methylphenyl)-8-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-

25 4-one (4.1 g); NMR Spectrwn: (DMSO~) 1.85 (s, 3H), 2.2 (s, 3H), 2.5-2.6 (m, 4H), 5.15 (s, 

2H), 6.5 (d, lH), 6.6-6.65 (m, lH), 7.0 (d, lH), 7.3 (d, lH), 7.42 (t, lH), 7.75 (d, lH), 8.15 (s, 

IH); Mass Spectrum: M+Ir 350. 

t) The product gave the following data : NMR Soectrum: (DMSOdJ 2.05 (s, -3H), 2.25 

(s, 3H), 3.2-3.25 (m, 4H), 3.7-3.8 (m, 4H), 6.95-7.0 (m; lH), 7.1-7.15 (m, lH}, 7.3-7.4 (m, 

30 2H), 7.4-7.5 (m, 2H), 7.75-7.8 (m, 3H), 8.25 (s, lH), 10.33 (s, lH); Mass Spectrum: 

M+H" 551. 

! I 
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u) The product gave the following data : NMR Snectnilft:· (OMS~) 2.05 (s, 3H}, 2.25 

(s, 3H), 3.7-3.8 (m, 4H), 7.3-7.5 (m, 4H), 7.6~7.SS (m, SH), 8.25 (s, lH), 10.48 (s, lH}; Mm 

Spectrum: M+W 607. 

v) The product gave the following data : NMR Spectrum: (DMSOd6) 2.05 (s, 3H), 2.25 

5 (s, 3H), 6.6-6.65 (m, lH), 7.05 (m, lH}, 7.3-7.35 (m, lH}, 7.4-7.5 (m, 2H}, 7.5-7.6 (m, lH), 

7.75-7.95 (m, 6H), 8.25-8.3 {m, 2H), 10.5 (s, lH); Mass Spectrum: M+W 520. 

10 

w) The product gave the following data : NMR Snectrum: (DMSOt\i} 2.05 {s, 3H), 2.25 

{s, 3H), 7.3-7.4 (m, 3H), 7.4-7.5 (m, 2H), 7.55-7.65 (m, IH), 7.75-7.95 (m, 7H), 8.18 (s, lH}, 

8.3 (s, lH), 10.48 (s, lH); Mass Spectrum: M+W 548. 

Example 12 

Using an analogous procedure to that described in Example 1 or Example 2 as 

appropriate, the appropriate 2-aminobenzamide was reacted with triethyl orthoformate or 

triethyl orthoacetate to give the compounds described in Table VI. 

15 Table VI 

6 

No. (Rl:>m 

1 8-morpholino 

2 8-morpholino 

20 Notes 

(R,n 

0 ·d(R'l. . . 
. ~ -(Y.··(R)p 

N 2 NHCO . 
·~ .. - " 

N R3 

R3 {R)p 

4-methyl H 3-( 4-methylpiperazin-1-yl)methyl 

4-methyl methyl 3-( 4-methylpiperazin-1-yl)methyl 

Note 

a 

b 

a) The reaction mixture was heated to 700C for 48 hours. The product gave the 

following data: NMR Spectrum: (DMSOt\i) 2.1 (s, 3H), 2.2-2.45 (m, llH), 3.5 (s, 2H}, 3.7-

3.8 (m, 4H}, 7.3-7.35 (m, 2H); 7.4-7.55 (m, 4H), 7.55-7.6 (m, lH), 7.8 (d, lH}, 7.8-7.9 (m, 

25 2H), 8.3 (s, IH), 10.0 (s, lH); Mass Spectrum: M+W 553. 
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The N-{3-[3-(4-methylpiperazin-1 •ylmethyl)bemmnido ]-4-methylphenyl }-2-amino-

3-morpholinobemamide used as a starting material was prepared as follows :-

3-ChloromethylbenzoyJ chloride (24.8 ml) was added to a stirred mixture of 2-methyl-

5-nitroaniline (26.6 g), triethylamine (49 ml) and methylene chloride (800 ml) and the mixture 

5 was stirred at ambient temperature for 16 hours. The precipitate was isolated, washed with 

1 N 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)bemamide 

(43.5 g); NMR Spectrum: (DMSOdJ 2.38 (s, 3H), 2.85 (s, 2H), 7.53-7.58 (m, 2H),. 7.67 (d, 

lH), 7.95(d, lH), 8.01-8.04 (m, 2H), 8.32 (s, lH), 10.19 (s, lH); Mass-Spectrum: M+H+ 305. 

1 O 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 resultant solution was evaporated and the residue 

was dissolved in methylene chloride. The organic solution was washed with water and 

evaporated. There ~ thus obtained N-(2-methyl-5-nitrophenyl)-3-( 4-methylpiperazin-

15 l•ylmethyl)bemamide (26.4 g); NMR. Spectrum: (DMSOdJ 2.06 (s, 3H), 2.12 (s, 3H), 2.31-

2.37 (m, SH), 3.52 (s, 2H), 7.48-7.57 (m, 3H), 7.87 (d, 2H), 8.01 (m, lH), 8.33 (s, lH); Mass 

Spectrum: M+W 369. 

Iron powder was added to a stirred mixture of a portion (18.0 g) of the material so 

obtained, ethanol (500 ml), water (50 ml) and acetic acid (10 ml). The resultant mixture was 

20 stirred and heated to reflux for S hours. Water (SO ml) was add~~and the mixture~ · 
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 at40°C. There was thus obtained N-(5-amino-

2-methylphenyl)-3-( 4-methylpiperazin-1-ylmethyl)bem:amide (11.1 g); NMR Spectrum: 

25 (DMSO~) 2.03 (s, 3H), 2.13 (s, 3H), 2.24-2.4 (m, SH), 3.5 (s, 2H), 4.86 (s, 2H) 6.35 (d, lH), 

6.57 (s, lH), 6.86 (d, lH), 7.40-7.48 (m, 2H), 7.78-7.83 (m, 2H), 9.57 (s, lH); Mass 

Spectrum: M+W 339. 

Oxalyl chloride (0.83 ml) was added to a mixture of 3-chloro-2-nitrobenzoic acid 

(l.45 g), methylene chloride (30 ml) and a few drops ofDMF which had been cooled to 0°C. 

30 The reaction mixture was stirred at ambient temperature for 4 hours. The mixture was·· 

evaporated. The residue was dissolved in methylene chloride (10 ml) and a portion (5 ml) of 

! I 
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the solution was added to a·mixture ofN:-(5-amino-2~methylphenyl)-3-(4-methylpiperazin­

l-ylmethyl)benzamide (1.01 g), triethylamine (1 ml) and methylene chloride (20 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 

5 aqueous sodium bicarbonate solution. The organic phase was dried (MgSOJ and evaporated. 

There was thus obtained N-{3-[3-( 4-m~ylpiperazin-1-ylmethyl)benzamido ]-

4-methylphenyl}-3-chloro-2-nitrobCD7.81Jlide (l.69 g); NMR Spectrum: (DMSO~) 2.15 (s, 

3H), 2.2 (s, 3H), 2.2-2.4 (m, SH), 3.5 (s, 2H), 7.2-7.3 (m, IH), 7.4-7.5 (m, 3H), 7.7-7.95 (m, 

6H), 9.9 (s, lH), 10.78 (s, IH); Mass Spectrum: M+lr 522. 

10 A mixture of the material so obtained and morpholine (2. 71 ml) was stirred and heated 

to 105°C for 16 hours. The mixture was cooled to ambient temperature and poured into 

water. The precipitate was isolated, washed with water and partitioned between a saturated 

aqueous sodium bicarbonate solution and methylene chloride. The organic phase was dried 

(MgS04) and evaporated. There was thus obtained N-{3-[3-( 4-methylpiperazin-

15 1-ylmethyl)bemamido ]-4-methylphenyl}-2-nitro-3-morpholinobenzamide (1.47 g); NMR 

Spectrum: (DMSOdJ 2.15 (s, 3H), 2.2 (s, 3H), 2.2-2.45 (m, SH), 2.85-2.95 (m, 4H)~ 3.5 (s, 

2H), 3.6-3.7 (m, 4H), 7.2 (d, lH), 7.4-7.S (m, 3H), 7.5-7.6 (m, lH), 7.6-7.7 (m, 2H), 7.75 (s, 

lH), 7.8-7.9 (m, 2H), 9.9 (s, IH), 10.62 (s, lH); Mass Spectrum: M+Ir 573. 

A mixture of the material so obtained, iron powder (1.435 g), e~ol (25.7 ml» water 
.... '· ~... I • • • .. 0 ' 

20 (2.57 ml) and glacial acetic acid (0.52 ml) was stirred and heated to 95°C for 8 hours. The 

resultant mixture was cooled to ambient temperature and basitied to pH9 by the addition of 

sodium bicarbonate. The mixture was filtered and the filtrate was evaporated. The residue 

was partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate solution. 

The organic phase was dried (MgS04) and evaporated. The material so obtained was 

25 dissolved in ethyl acetate and precipitated by the addition of isohexane. The solid was 

isolated. There was thus obtained N-{3-[3-( 4-methylpiperazin-1-ylmethyl)bCI17.8lilido ]-

4-methylphenyl }-2-amino-3-morpholinobenzamide (0.95 g); NMR Spectrum: (DMSO~) 2.1 

(s, 3H), 2.2 (s, 3H), 2.2-2.4 (m, SH), 2.75-2.8 (m, 4H), 3.5 (s, 2H), 3.7-3.8 (m, 4H), 6.05 (s, 

2H), 6.6 (t, lH), 7.1 (d, .IH), 7.2 (d, lH), 7.4-7.5 {m, 4H), 7.8 {d, IH), 7.8-7.9 (m, 2H), 9.85 (s, 

30 lH), 9.95 {s, lH); Mass Spectrum: M+Ir 543. 
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b) The reaction mixture was heated to 70°C for 48 hours. The product gave the 

following data : NMR SJ>ectnun:. (DMSOdJ 2.1 (s, 3H), 2.2 (s, 3H), 2.2-2.4 (m, 1 lH), 3.5 (s, 

2H), 3.7-3.85 (m, 4H), 7.2-7.3 (m, 2H), 7.3-7.5 (m, SH), 7.65 {d, lH), 7.8-7.9 (m, 2H), 10.0 

(s, lH); Mass Spectrum: M+Ir.567. 

Example13 

Using an analogous procedure to that described in Example l or Example 2 as 

appropriate, the appropriate 2-aminobemamide was reacted with triethyl orthoform~ or 

triethyl orthoacetate ~ give the compotmds described in Table VII. In each case the reaction 

10 product was purified by column chromatography on an isolute _SCX ion exchange column 

using initially methanol and then a 99: 1 mixture of methanol and a saturated aqueous 

ammonium hydroxide solution as eluent. 

15 
No. 

f-

2 

3 

4 

5 

6 

7 

Table VII 

6 

Cln_"=:: o I 
N .0 CONH--0-(R), 

rrAR3 · 
(Rl)m RJ (R), 

6-( 4-methylpiperazin-1-yl) methyl · 3:floor0-5-morpholino 

6-( 4-methylpiperazin-1-yl) H 3-fluoro-5-morpholino 

6-[li-(3-dimethylaminopropyl)- methyl 3-fluoro-5-morpholino 

N-methylamino] 

6-[li-(3-dimethylaminopropyl)- H 3-fluoro-5-morpholino 

N-methylamino] 

6-(3-dimethylaminopropylamino) ·methyl 3-fluoro-5-morpholino 

6-(3-dimethylaminopropylamino) H 3-fluoro-S-morpholino 

6-[N-(3-methylaminopropyl)- methyl 3-fluoro-S-morpholino 

N-methylamino] 

Note 

a .. 

b 

c 

d 

e 

f 

g 

i I 
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No. (R')m. R:t (R), Note 

8 6-[li~3-methylaminopropyl)- H 3-fluoro-5-morpholino h 

N-methylamino] 

~ 

a) The product gave the following data : Mass Spectrum: M+Ir' 591. 

5 The 3-[2-amino-S-( 4-methylpiperazin-1-yl)benzamido ]-4-cbloro-N-(3-fluoro-

5-morpholinophenyl)benzamide used as a starting material was prepared as follows :-

A miXture of3,5-ditluoronitrobenzene (31.1 g) and morpholine (85.2 g) was stirred 

and heated at 100°C for 66 hours. The mixture was evaporated an4 the residue was punfied 

by column chromatography on silica gel using a 4: 1 mixture of isohexane ·and ethyl acetate as 

10 eluent. There was thus obtained 3-tluoro-S-morpholinonitrobenzene (33.3 g); NMR 

Spectrum: (DMSOdJ 3.2-3.3 (m, 4H), 3.6-3.8 (m, 4H), 7.25 (m, lH), 7.37 (m, lH), 7.5 (m, 

lH). 

A mixture of the material so obtained, 10% palladium-on-carbon (3.3 g) and ethanol 

(1400 ml) was stirred under an atmosphere pressure of hydrogen gas for 16 hours. The 

15 mixture was filtered and the filtrate was evaporated to give 3-fluoro-5-morpholinoaniline 

(27.5 g); NMR Spectrum: (DMSOdJ 2.9-3.05 (m, 4H), 3.6-3.7 (m, 4H), 5.15 (s, 2H), 5.15-5.9 

(m,3H). 

A solution of 4-chloro-3-nitrobenzoyl chloride ( 41.2 g) in methylene chloride (120 ml) 

was added to a mixture of 3-fluoro-5-morpholinoaniline (27 g), triethylainine (52.6 ml) and 

20 methylene chloride (600 ml) which had beert cooled in an ice-bath. The resultant mixture was 

stirred at ambient temperature for 16 hours. The mixture was evaporated. Methylene chloride 

and a saturated aqueous sodium bicarbonate solution were added and the resultant precipitate 

was isolated, washed with diethyl ether and ciried under vacuum. There was thus obtained 

4-cbloro-3-nitro-N-(3-fluoro-S-morpholinophenyl)benzamide (36.1 g); NMR Spectrum: 

25 (DMSO~) 3.05-3.15 (m, 4H), 3.7-3.75 (m, 4H), 6.5-6.6 (m, lH), 7.1-7.2 (m, 2H), 7.95 {d, 

IH), 8.2-8.3 (m, lH), 8.6 (s, lH). 

A mixture of the material so obtained, iron powder (50.6 g), glacial acetic acid 

( 19 ml), water(95 ml) and ethanol (600 ml) was stirred and heated to reflux for 6 hours. The 

mixture was cooled to ambient temperature and water was added. The mixture was carefully 
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basified to pH9 by the addition of a saturated aqueous sodium bicarbonate solution and···· 

extracted with ethyl acetate. The organic phase was dried over magnesium sUlphate and 

evaporated to give 3-amino-4-chloro-N-(3-fluoro-5-morpholinophenyl)benz.amide (24.3 g); 

NMR Spectrum: (DMSOdJ 3.0-3.l (m, 4H), 3.7-3.75 (m, 4H), 5.6 (s, IH), 6.45-6.55 (m, lH}, 

5 7.0-7.2 (m, 3H), 7.3-7.35 (m, 2H), 10.09 (br 8> lH); Mass Snectrum: M+Ir 350. · 

Oxalyl chlori~ (1.05 ml) was ~ded dropwise to a stirred mixture of 5-chloro-

2-nitrobenzoic acid (2.08 g), 1J1ethylene chloride (100 ml) and DMF (a few drops) which had 

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

stirred for 4 hours. The mixture was evaporated and the residue was dissolved in methylene· 
. . . . 

1 O chloride (10 ml) and added dropwise to a stirred mixture of 3-amino-4-chloro-

N-(3-fluoro-S-morpholinophenyl)benzamide (3.0 g) and pyridine (40 ml). The resultant 

mixture was heated at 80°C for 16 hours. The solvent was evaporated and the residue was 

dissolved in methylene chloride (SO ml) and water (SO ml) and stirred for one hour. The 

resultant solid was filtered, washed with water and diethyl ether and dried under vacuum at 

15 40°C. There was thus obtained 4-chloro-3-(S-chloro-2-nitrobenz.amido)-N-(3-fluoro­

S-morpholinophenyl)bemamide (1.07 g); NMR Spectrum: (DMSOdJ 3.09".'3.14 (m, 4H), 

3.69-3.74 (m, 4H), 6.58 (d, lH), 7.15-7.2 (m, 2H}, 7.71 (d, lH), 7.82-7.92 (m, 3H), 8.2 (d, 

lH), 8.29 (s, lH), 10.37 (s, lH), 10.61 (s, lH); Mass Spectrum: M+Ir 533 and 535. 

A portion (0.8 g) of the material so obtained was dissolved in 1-methylpiperazine 

20 (3 ml) and the. mixture was stirred and heated to 100°C for 16 'hours. Th~ mixture was cooled~ 
and poured into water. ·The resultant solid was isolated, washed in turn with water and diethyl 

ether and dried under vacuum at 40°C. There was thus obtained 4-chloro-N-(3-fluoro-

5-morpholinophenyl)-3-[5-( 4-methylpiperazin-l-yl)-2-nitrobenzamido ]benzamide (0.803 g); 

NMR Spectrum: (DMSO~) 2.21 (s, 3H), 2.4-2.45 (m, 4H), 3.08-3.13 (m, 4H), 3.46-3.5 (m, 

25 4H), 3.69-3.74 (m, 4H}, 6.58 (d, lH), 6.84 (s, lH), 7.0-7.2 (m, 4H), 7.~8 (d, .lH), 7.80 (d, lH), 

8.04 (d, lH), 8.36 (s, lH); Mass Spectrum: M+Ir597. 

Iron powder (0.726 g) was added to a stirred suspension of 4-chloro-N-(3-fluoro-

5-morpholinophenyl)-3-[5-( 4-methylpiperazin-l-yl)-2-nitrobenzamido ]benzamide (0. 76 g), 

water (2 ml}, acetic acid (0.5 ml) and ethanol (15 ml) and the resultant mixture was stirred and 

30 heated to reflux for 1 hour. The mixture was cooled to ambient temperature. Water (80 ml) 

was added and the mixture was basified by the addition of sodium carbonate. The resultant 

! I 
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mixture was filtered through diatomaceous earth and the separated solids were washed in tum 

with methylene chloride and methanol. The combined filtrates were evaporated and the 

residue was tritmated under ethyl acetate. The mixture was filtered and the filtrate was 

evaporated to give 3-[2-amino-5-( 4-methylpiperazin-1-yl)bC117.8lDido ]-4-chloro-N-(3-tluoro-

5 5-morpholinophenyl)benzamide (0.385 g); Mass Spectrum: M+W 567. 

b) The product gave the following data: Mass Spectrum: M+W 577. 

c) The product gave the following data: NMR. Spectrum: (DMSOdJ 1.6-1.7 (m, 2H), 

2.09 (s, 311), 2.11 (s, 6H), 2.21(t,2H), 2.96 (s, 3H), 3.06-3.14 (m, 4H}, 3.37-3.43 (ni, 211), 

3.69-3.8 (m, 4H), 6.56 (d, lH), 7.09 (s, lH), 7.15-7.19 (m, 2H) 7.32-7.38 (m, lH), 7.53 (d, 

IO lH), 7.9 (d, lH), 8.09 (d, lH), 8.16 (s, lH), 10.31 (s, lH); Mass Spectrum: M+H+ 607~ 

The 3-{2-amino-5-[N-(3-dimethylaminopropyl)-N-methylamino ]bell7.8111ido ]-

4-chloro-N-(3-tluoro-5-morpholinophenyl)bell7lUilide used as a starting material was prepared 

as follows :-

A mixture of 4-chloro-3-(5-chloro-2-nitrobenmnido}.N-(3-fluoro-

15 5-morpholinophenyl)bem:amide (0.8 g) and N-(3-dimethylaminopropyl)-N-methylamine 

(3 ml) was stirred and heated to 100°C for 16 homs. The mixture was cooled and poured into 

water. The resultant solid was isolated, washed in turn with water and diethyl ether and dried 

under vacuum at 40°C. There was thus obtained 4-chloro-3-{5-[M-(3-dimethylaminopropyl)­

N-methylamino ]-2-nitrobemamido }-N-(3-tluo19-5-morpholinophenyl)benzamide; 

20 NMR Spectrum: (DMSOdJ I.62-1.74 (m, 2H), 2.12 (s, 6H), 2.21(t,2H), 3.08 (s, 3H), 3.1-

3.13 (m, 4H), 3.52 (t, 2H), 3.71-3.74 (m, 4H), 6.68 (d, UI), 6.78 (s, lH), 6.84 (d, lH), 7.16-

7.20 (m, 2H), 7.68 (d, lH), 7.82 (d, lH), 8.04 {d, lH), 8.31 (s, lH); Mass Spectrum: M+W 

613 and615. 

Using an analogous procedure to that described in the last paragraph of the portion of 

25 Note a) immediately above which is concerned with the preparation of starting materials, 

4-chloro-3-{ 5-[N-(3-dimethylaminopropyl)-N-methylamino ]-2-nitrobenmmido }-N-(3-tluoro-

5-morpholinophenyl)-bem.amide was reduced to give 3-{2-amino-

5-(li-(3-dimethylaminopropyl)-N-methylamino ]benzamido ]-4-chloro-N-(3-fluoro-

5-morpholinophenyl)benmnide; ~R Spectrum: (DMSO~) 1.54-1.62 (m, 2H), 2.1 (s, 6H), 

30 2.18-2.22 (m, 2H), 2.77 (s, 3H), 3.09-3.16 (m, 4H), 3.18-3.22 (m, 2H), 3.7-3.74 ( m, 4H), 6.57 
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(d, lH), 6.7 (d, lH), 6.84 (d, lH), 7.08-7.24 (m, 3H), 7.7 (d, lH), 7.8 (d, lH), 8.27 (s, lH); 

Mass Spectrum: M+:Er" 583. 

d) The product gave the following data : Mass Spectrum.: M+Ir' 593. 

e) The product gave the following data: Mass Spectrum: M+Ir 593. 

5 The 3-[2-amino-5-(3-dimethylaminopropylamino )bemamido ]-4-chloro-

N-(3-fluoro-5-morphoJ.µiophenyl)benzamide used as a starting material was prepared as 

follows:-

Using an analogous procedure to that described in the sixth paragraph of th~ portion of 

Note a) immediately above which is concerned with the preparation of starting materials, 

IO 4-chloro-3-{5-chloro-2-nitrobenzamido)-N-(3-fluoro-5-morpholinophenyl)benzamide was 

reacted with 3-dimethylaminopropylamine to give 4-chloro-

3-(5-(3-dimethylaminopropylamino )-2-nitrobenzamido ]-N-(3-fluoro-

5-morpholinophenyl)bemamide in 76% yield; NMR Soectrum: (DMS~) 1.62-1.74 (m, 2H), 

2.12 (s, 6H), 2.27 (t, 2H), 3.08-3.13 (m, 4H), 3.18-3.22 (m, 2H), 3.69-3.74 (m, 4H), 6.58 (d, 

15 IH), 6.67 (m,.2H), 7.15-7.2 (m, 2H), 7.42 (t, lH), 7.69 (d, lH), 7.68 (~, lH), 7.82 (d, lH), 

8.04 (d, lH), 8.26 (s, lH), 10.32 (s, IH); Mass Spectrum: M+W 599. 

Using an analogous procedure to that described in the last paragraph of the portion of 

Note a) immediately above which is concerned with the preparation of starting materials, 

4-chloro-3-(5-(3-dimethylaminopropylamino )-2-nitrobenmnido ]-N'."(3-fluoro-

20 5-morpholinophenyl)benzamide was reduced to give the required starting material; NMR 

Spectrum: {DMSOdJ 1.62-1.78 (m, 2H), 2.15 (s, 6H), 2.33 (t, 2H), 2.99 (t, 2H), 3.09-3.13 (m, 

4H), 3.69-3.74 (m, 4H), 6.56 (d, lH), 6.66 (s, 2H), 6.94 (s, IH), 7.15-7.22 {m, 3H), 7.68 {d, 

lH), 7.78 (d, lH), 8.32 (s, lH), 10.29 (s, lH); Mass Spectrum: M+W 569. 

f) The product gave the following data : Mass Spectrum: M+H+ 579. 

25 g) The product gave the following data : Mass Spectrum: M+lr 593. 

The 3-{2-amino-S-[N-(3-methylaminopropyl)-N-methylamino]benmnido]-

4-chloro-N-(3-fluoro-5-morpholinophenyl)benzamide used as a starting material was prepared 

as follows :-

Using an analogous procedure to that described in the sixth paragraph of the portion of 

30 Note a) immediately above which is concerned with the preparation of starting materials, 

4-chloro-3-(S-chloro-2-nitrobenzamido )-N-(3-fluoro-5-morpholinophenyl)benzamide was 

11 
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reacted with N-(3-methylammopropyl)-N-methylamine to jive ·4-chloro-3·(5..chloro-

2-nitrobenzamido }N-(3-tluoro-5-morpholinophenyl)benzamide; NMR Spectrum: (DMSO~) 

1.62-1.74 (m, 2H), 2.25 (s, 3H), 2.46-2.49 (m, 2H), 3.07 (s, 3H), 3.12 ( t, 2H), 3.55 ( t, 2H), 

3.69-3.74 (m, 4H), 6.58 (cl, lH), 6.79 (s, lH), 6.86 (d, lH), 7.16-7.2 (m, 2H), 7.69 (d, lH), 

5 7.82 (d, lH), 8.12 (s, 1H); Mass Soectrum: M+W599. 

Using an analogous procedure ~o that described in the last paragraph of the portion of 

Note a) immediately above which is concerned with the preparation of starting materials, 

4-chloro-li-(3-tluoro-5-morpholinophenyl)-3-{S~[H-(3-methylaminopropyl)-N-metbylamino]-

2-nitrobenmmido} bemamide was reduced to give 3-{2-amino-5-[N-(3-methylaminopropyl)-

l 0 N-methylamino ]benzamido ]-4-chlor~N-(3-tluoro-5-morpholinophenyl)benzamide; Mass 

Spectrum: M+Jr 569 and 571. 

h) The product gave the following data : Mass Spectrum.: M+W 579. 

Example14 

15 3-{3-Ui-(3-tluoro-S-morpholinophenyl)carbamoyl]phenyl}-

8-[N-(3-dimethylaminopropyl)-~-methylamino ]-3,4-dihydroquinazolin-4-one 

Using an analogous procedure to that described in Example l, 3-{2-amino-

3-[N-(3-dimethylaminopropyl)-N-methylamino]benzamido]-N{3-fluoro-

5-morpholinophenyl)~de was reacted with!dethyl orthoformate. J'he reactio~ produci . 

20 was purified by column chromatography on an isolute sex ion exchange column using 

initially methanol and then a 99: 1 mixture of methanol and a saturated aqueous ammonium 

hydroxide solution as eluent. There was thus obtained the title compound Mass Spectrum: 

M+H'" 559. 

The 3-{2-amino-3-fN-(3-dimethylaminopropyl)-N-methylamino ]benzamido ]-

25 N-(3-fluoro-5-morpholinophenyl)bemmnide used as a starting material was prepared as 

follows:-

Oxalyl chloride (0.51 g) was added dropwise to a stirred mixture of 3-chloro-

2-nitrobenzoic acid (0.694 g), methylene chloride (SO ml) and DMF (a few drops) which had 

been cooled to 0°C. The mixture was allowed to wann to ambient temperature and was 

30 stirred for 4 hours. The mixture was evaporated and the residue was dissolved in methylene 

chloride (10 ml) and added dropwise to a stirred mixture of 3-amino-4-chloro-
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N-(3-fluoro-5-morpholinophenyl)bemamide (1.0 g)and pyridine (20 ml). The resultant 

mixture was heated at 8()°C for 16 hours. The solvent was evaporated and the residue was 

dissolved in methylene chloride (SO ml) and water (SO ml) and stirred for one hour. The 

resultant solid was filtered, washed with water and diethyl ether and dried under vacuum at 

5 40°C. _There was thus obtained ~chloro-3-(3-chloro-2-nitrobemamido)-H-(3-fluoro-

5-morpholinophenyl)bemamide (1.07 g); NMR Spectrum: (DMSOdJ 3.09-3.13 (m, 4H), 3.5-

3.74 (m, 4H), 6.48 (d, lH), 7.1~7.21(m,2H), 7.63 (d, lH), 7.7-7.77 (m, 2H), 7.89 (d, IH), 

8.04 (d, lH), 8.14 (s, IH),10.27 (s, IH}, 10.8 (s, lH); Mass Spectrum: M+Ir533 and 535. 

A mixture of 4"'.chloro-3-(3-chloro-2-nitrobmmunido )-N-(3-fluoro-

l O 5-morpholinophenyl)bemamide (0.51 g) and N-(3-dimethylaminopropyl)-N-methylamine 

(2 ml) was stirred and heated to I 00°C for 16 hours. The mixture was cooled and poured into 

water. The resultant solid was isolated, washed in turn with water and diethyl ether and dried 

under vacuum at 40°C. There was thus obtained 4-chloro-3-{3-(N-(3-dimethylaminopropyl)­

N-methylamino )-2-nitrobenzamido }-N-(3-fluoro-5-morpholinophenyl)bell2.8Dlide (0.45 g); 

15 NMR Spectrum: (DMSOdJ 1.48~1.58 (m., 2H); 2.07 (s, 6H), 2.15 (t, 2H), 2.69 (s; 3H), 3.03 (t, 

2H}, 3.08-3.15 (m, 4H), 3.7-3.7S (m, 4H), 6.74 (d, lH), 7.IS-7.2 (m, 2H), 7.44 {d, lH), 7.52-

7.64 (d, 2H), 7.7 (d, lH}, 7.82 (d, lH), 8.08 (s, lH), 10.32 (s, lH); Mass Spectrum: M+W613 

and 615. 

A mixture of a portion {0.25 g) of the material so obtained, 10% palladium-on-carbon 
• . ·• • • • • • ;," • • "" P. 

20 (0.025 g) and methanol (25 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. The reaction product was purified by column 

chromatography on an isolute sex ion exchange column using initially methanol and then a 

99: 1 mixture of methanol and a saturated aqueous ammonium hydroxide solution as eluent. 

25 There was thus obtained 3-{2-amino-3-(N-(3-dimethylaminopropyl)-

N-methylamino ]benzamido ]-N-(3-fluoro-5-morpholinophenyl)bem.amide (0.102 g); NMR 

Spectrum: (DMSOdJ l.S8-l.62 (m, 2H), 2.09 (s, 6H), 2.2S (t, 2H), 2.56 (s, 3H), 2.77 (t, 2H), 

3.09-3.13 (m, 6H), 3.7 .. 3.73 (m, 4H), 6.39 (s, lH), 6.48-6.64 (m, 3H), 7.08-7.24 (m, 4H), 7.4-

7.5 (m, lH), 7.62 (d, lH), 7.92 (d, lH) 8.26 (s, lH), 10.14 (s, lH), 10.22 (s, IH); Mass 

30 Spectrum: M+H+ 549. 

i I 
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Eumple15 

3-(5-(2-Chloropyrid-4-ylearbonylamino)-2-methylphenyl]-6-(4-methylhomopiperazin-

1-yl)-3,4-dibydroquinazolin-4-one 

Using an analogous procedure to that described in Example 5, 3-(5-amino-

S 2-methylphenyl)-6-( 4-methylhom.opiperazin-1-yl)-3,4-dihydroquinazolin-4-one was reacted 

with 2-chloropyridine-4-carbonyl chloride to give the title compound; NMR Spectrum: 

(DMSOt\) 1.84-1.96 (m, 2H), 2.06 (s, 3H), 2.29 (s, 3H), 2.42-2.49 (m, 2H), 2.62-2.68 (m, 

2H), 3.53 (t, 2H), 3.58-3.64 (m, 2H), 7.22 (d, lH), 7.34 (m, lH), 7.44 (m, lH), 7.58 (d, IH), 

7.73-7.78 (m, 2H), 7.82-7.86 (m, lH), 7.96-7.98 (m, 2H), 8.50-8.62 (m, lH); 10.68 (s, lH); 

10 Mass Spectrum: M+H" 503 & SOS. 

The 3-(5-amino-2-methylphenyl)-6-(4-methylhomopiperazin-1-yl)-

3,4-dihydroquinazolin-4-one used as a starting material was prepared as follows :-

A mixture ofN:-{2-methyl-5-nitrophenyl)-5-cbloro-2-nitrobenzamide (5 g), 

N-methylhomopiperazine (9.28 ml) and DMSO (4 ml) was stirred and heated to 80°C for 

15 4 holll'S. The reaction mixture was cooled to ambient temperature and poured into water." The 

resultant precipitate was isolated, washed with water and with diethyl ether and dried under 

vacuum at 40°C. There was thus obtained N{2-methyl-5-nitrophenyl)-

5-( 4-methylhomopiperazin-1-yl)-2-nitrobenzamide (S.42 g); NMR Spectrum: (DMS~) 

1.82-1.96 (m, 2H), 2.26 ($, 3H), 2.38 (s, 3H}, 2.42-2.52 (m, 2H), 2.61-2.65 (m, 2H), 3.59-3.63 
. . .· ~ . 

20 (m, 2H), 3.67-3.71(m,2H), 6.84-6.93 (m, 2H), 7.52 (d, lH), 7.98 (d, lH), 8.05 (d, lH}, 8.55 

(s, lH), 10.13 (s, lH); Mass Spectrum: M+H1' 414. 

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.54 g) and 

methanol (150 ml) was stirred under an atmosphere of hydrogen gas untii hydrogen uptake 

ceased. The catalyst was filtered off and the filtrate was evaporated. ·There was thus obtained 

25 N-(S-amino-2-methylphenyl)-2-amino-5-( 4-methylhomopiperazip-1-yl)benz.amide (3.64 g); 

NMR Spectrum: (DMSOdJ 1.8-1.92 (m, 2H), 2.04 (s, 3H), 2.25 (s, 3H), 2.42-2.48. (m, 2H}, 

2.57-2.60 (m, 2H), 3.34-3.39 (m, 2H), 3.4-3.45 (m, 2H), 4.85 (s, 2H), 5.46 (s, 2H), 6.37 (d, 

lH), 6.62-6.74 (m, 3H), 6.84 (d, lH), 6.94 (s, lH), 9.46 (d, lH); Mass Spectrum: M+Ir 354. 

A mixture of the material so obtained, triethyl orthoformate (3.41 ml), glacial acetic 

30 acid (0.3 ml) and ethanol (75 ml) was stirred and heated to 70°C for 16 hours. A lN aqueous 

hydrochloric acid solution (20.6 ml) was added and the mixture was stirred at 60°C for 
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3 hours. The resultant mixture was evaporated. The residue was dissolved in water. basified 

by the addition of 99dium bicarbonate and extracted with methylene chloride. The organic 

extract was evaporated to give 3-(5-amino-2-methylphenyl}6-( 4-methylhomopiperazin-1-yl} 

3,4-dihydroquinazolin-4-one (3.78 g); NMR Spectrum: (DMSOdJ 1.86 (s, 3H), 1.89-1.92 (m, 

5 2H), 2._24 (s, 3H), 2.¥-2.49 (m, 2H), 2.6-2.63 (m, 2H), 3.49-3.53 (m, 2H), 3.58-3.62 (m, 2H), 

5.14 (s, 2H), 6.46 (s, lH), 6.6 (d, lH), 7.01 (d, lH), 7.22 (s, lH), 7.32 (d, lH), 7.55 (d, lH), 

. 7.86 (s, lH); Mass Spectrum: M+W 364. 

-Example 16 

IO 3-[5-(3,5-Ditluorobenzamido)-2-methylphenyl]-6-(4-methylhomopiperazin-1-yl)-

3,4-dihydroquinazolin-4-one 

Using an analogous procedure to that described in Example 5, 3-(5-amino-

2-methylphenyl}6-( 4-methylhomopiperazin-1-yl)-3,4-dihydroquinazolin-4-one was reacted 

with 3,5-difluorobenzoyl chloride to give the title compound; NMR Spectrum: (DMSOdJ 

I 5 1.84-1.96 (m, 2H), 2.05 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.64 (m, 2H), 3.53 (t, 

2H), 3.58-3.64 (m, 2H}, 7.24 (d, lH), 7.38 (m, lH}, 7.40-7.44 (m, lH), 7.48-7.54 (m, lH), 

7.58 (d, lH), 7.64-7.67 (m, 2H), 7.75-7.78 (m, 2H), 7.96 (s, lH}, 10.49 (s, lH); Mass 

Spectrum: M+Jr 504. 

20 Example 17 

25 

30 

35 

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

3-(5-amino-2-methylphenyl)-3,4-dihydroquinazolin-4-one was reacted with the appropriate 

carboxylic acid to give the compounds described in Table VIII. 

i I 
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Table VIII 

No. (Rl)m Q Note 

1 6-( 4-methylpiperazin-1-yl) 1-fluorenyl a 

2 6-( 4-methylpiperazin-1-yl) 3,4-methylenedio~nyl b 

3 6-( 4-methylpiperazin-1-yl) 3,4-trimethylenedioxyphenyJ c 

4 6-( 4-methylpiperazin-1-yl) 2,3-dihydrobenmfuran-7-yl d 

5 6-( 4-methylpiperazin-1-yl) 2-methyl-2,3-dihydrobenzofuran-7-yl e 

6 6-( 4-methylpiperazin-1-yl) 2,2-dimethylcbroman-6-yl f 

7 6-( 4-methylhomopiperazin-1-yl) dibenzofuran-4-yl g 

8 6-( 4-methylhomopiperazin-1-yl) 1-fluorenyl h 

9 6-( 4-methylpiperazin-1-yl) 5-(3-cblorophenyl)furan-2-yl i 

10 6-( 4-methylpiperazin-1-yl) 5-( 4-chlorophenyl)furan-2-yl j 

11 6-( 4-methylpiperazin-1-yl) 5-(4-chlorophenyl)thien-2-yl k 

12 6-( 4.:methylpiperazin-l-yl) 4-(4-chlorophenyl)thien-2-yl l 

13 6-( 4~methylpiperazin-1-yl) 4-( 4-methoxyphenyl)thien-2-yl m 

14 6-(4-methylpiperazin-1-yl) 3-phenylisothiazol-5-yl n 

15 8-( 4-methylpiperazin-1-yl) dibenzofuran-4-yl 0 

16 8-( 4-methylpiperazin-1-yl) 1-fluorenyl p 

17 6-piperazin-1-yl 1-fluorenyl q 

18 6-piperazin-1-yl dibenzofuran-4-yl r 

a) The product gave the following data : NMR Spectrum: (DMSOdJ 2.05 (s, 3H), 2.23 

(s, 3H), 2.47-2.5 (m, 4H), 3.2-3.3 (m, 4H), 4.18 (s, 2H), 7.3-7.48 (m, 4H), 7.5-7.63 (m, 4H), 
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7.75 (d, lH), 7.8 (d, llI), 7.87 (s, lH), 7.95 (d, lH), 8.08-8.11 (m, 2H), 10.49 (s, lH); Mass 

Spectrum: M+lr 542. 

b) The product gave the following data: NMR Spectrum: (DMSOd6) 2.05 (s, 3H), 2.25 

(s, 3H), 2.50 (m, 4H), 3.26 (m, 4H), 6.12 (s, 2H), 7.06 (d, lH), 7.41 (d, lH), 7.49 (d, 2H), 7.58 

5 (m, lH), 7.65 (d, 2H), 7.88 (m, 2H), 8.08 (s, lH), 10.23 (s, lH); Mass Spectrum: M+lr 498. 

c) The product gave the following data: NMR Spectrum: (DMSOdJ 2.05 (s, 3H), 2.15 

(m, 2H), 2.25 (s, 3H), 2.5-3.35 (m, SH), 4.2 (m, 4H), 7.6 (d, lH), 7.4 (d, lH), 7.48 (s, lH), 

7.55-7.65 (m, 4H), 7.76-7.85 (m, 2H), 8.1 (s, lH), 10.26 (s, lH); Mass Spectrum: M+W 526. 

d) The product gave the following data : NMR Spectrum: (DMSOdJ 2.05 (s, 3H), 2.3 (s, 

10 3H), 2.55 (m, 4H), 3.25 (m, 2H), 3.3 (m, 4H), 4.75 _(t, 2H), 6.98 (m, lH), 7.39-7.49 (m, 3H), 

7.58-7.65 (m, 3H), 7.·8 (m, 2H), 8.1 (s, IH), 9.9 (s, lH); Mass Spectrum: M+H'" 496. 

e) The 2-methyl-2,3-dihydrobenzofuran-7-carboxylic acid, used as a starting material, 
. . 

was obtained as described in Monatschefte fur Chemie, 1990, 121, 883-891. The product 
. . . 

gave the following data : NMR Spectnun: (DMSOdJ 1.50 (m, 3H), 2.05 (s, 3H), 2.25 (s, 3H), 

15 2.55 (m, 4H), 3.28 (m, 4H), 3.39 (m, 2H), 5.12 (m, .lH), 6.98 (s, lH), 7.41(d,2H), 7.49 (s, 

lH), 7.61(m,3H), 7.8 (m, 2H), 8.1 (s, lH), 9.87 (s, lH); Mass Spectrum: M+lr 510. 

f) The 2,2-dimethylchroman-6-carboxylic acid, used as a starting material, vvas obtained 

as described in Tetrahedron, 1982, J!, 3673-3677. The product gave the following data: 

NMR Spectrum: (DMSO~) 1.30 (m, 6H), 1.79 (m, 2H), 2.05 (s, 3H), 2.25 (s, 3H), 2.5 (m, 
. : . . ., . . . ' . • . ' :. . • :J" • ~ . . • .,,. 

20 4H), 2.8 (m, 2H), 3.3 (m, 4H), 6.8 (d, lH), 7.38 (m, lH), 7.46 (m, lH), 7.62 (m, 2H), 7.69-
. . 

7.98 (m, 4H), 8.09 (s, lH), 10.18 (s, lH); Mass Spectrum: M+lr 538. 

g) The product gave the following data : NMR Spectrum: (DMSOdJ 1.84-1.94 (m, 2H), 

2.07 (s, 3H), 2.25 (s, 3H), 2.42-2.S (m, 2H), 2.62-2.66 (m,"2H), 3.53 (t, 2H), 3.58-3.64 (m, 

2H), 7.26 (s, lH), 7.38 (d, lH), 7.4-7.5 {m, 2H), 7.51-7.61(m,3H), 7.78-7.86 (m, 4H), 8.01 

25 (s, IH), 7.92-7.99 (m, 2H), 8.22 (d, lH), 8.38 (d, lH), 10.59 (s, lH); Mass Spectrum: 

M+H• 558. 

h) The product gave the following data: NMR Spectrum: (DMSOdJ 1.86-1.98 (m, 2H), 

2.06 (s, 3H), 2.25 (s, 3H), 2.42-2.5 (m, 2H), 2.62-2.66 (m, 2H), 3.53 (t, 2H), 3.58-3.64 (m, 

2H), 4.12 (s, 2H), 7.24 (s, lH), 7.32-7.43 (m, 4H), 7.52-7.61 (m, 3H), 7.72 (d, lH), 7.8 (d, 

30 IH). 7.85 (s, lH), 7.92-7.99 (m, 2H), 8.18 (d, lH), 10.49 (s, lH); Mass Spectrum: M+Ir 556 . 

i I 
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i) The 5-(3-chlorophenyl)furan-2-carboxylic acid, used as a starting material, was 

obtained as described in Chem· Phann. Bull., 1981, 22, 2420-2430. The product gave the 

following data : NMR Spectrum: (DMSOdJ 2.0S {s, 3H), 2.22 (s, 3H), 2.47-2.S (m, 4H}, 

3.25-3.35 (m, 4H), 7.28 (d, lH), 7.38-7.48 (m, SH), 7.62 (s, 2H), 7.76 (s, lH), 7.84 (m, lH), 

5 7.9 (d, _lH), 8.08 (s, 2H), 10.38 (s, lH); Mass Spectrum: M+lr" 554 & 556. 

j) The 5-(4-chlorophenyl)furan-2~carboxylic acid, used as a starting material, was 

obtained using analogous procedures to those described in Chem. Pharm. Bull.. 1981, ~ 

2420-2430. The product gave the following data : NMR Spectrum: (DMS0d6) 2.05 (s, 3H), 

2.22 {s, 3H), 2.47-2.5 {m, 4H), ~.2-3.3 (m, 4H), 7.2 (d, IH), 7.39-7.48 (m, 3H), 1.54 (d, 2H), . 
IO 7.63 (s, 28), 7.75 {s, lH), 7.84 (m, IH), 7.98 (m, 2H), 8.08 (s, IH), 10.34 (s, lH); ~ 

Spectrum: M+W 554 & 556. 

k) The product gave the following data : NMR Spectrum: (DMSOdJ 2.04 (s, 3H), 2.46 

(s, 3H), 2.47-2.S (m, 4H), 3.2-3.3 (m, 4H), 7.41 (d, lH), 7.48-7.51 (m, 3H), 7.6-7.65 (m, 3H), 

7.73-7.8 (m, 4H), 8.01 (d, lH), 8.07 (s, lH), 10.5 (s, lH); Mass Spectrum: M+W 570 & 572. 

15 I) The product gave the following data : NMR Spectrum: (DMSOd6) 2.05 (s, 3H), 2.22 

(s, 3H), 2.47-2.S (m, 4H), 3.2-3.3 (m, 4H), 7.38-7.53 (m, 4H), 7.61-7.65 (m, 2H), 7.72-7.8 (m, 

4H), 8.08 (s, lH), 8.22 (s, lH), 8.47 (s, lH), 10.S (s, lH); Mass Spectrum: M+H• 570 & 572. 

m) The product gave the following data : NMR Spectrum: (DMSOdJ 2.05 (s, 3H), 2.23 

(s, JH), 2.47-2.5 (m, 4H), 3.2-3.3 (m, 4H), 3.7_(s, 3H), 7.01(d,2H), 7.4l(d, lH), 7.48 (s, lH), 

20 7.6-7.66 (m, 4H), 7.74-7.8 (m, 2H), 8.02 (s, lH), 8.08 (s, lH), 8.4 (s, lH), 10.41 (s, lH); Mass 

Spectrum: M+lr" 566. 

n) The 3-phenyl)isothiazole-5-carboxylic acid, used as a starting material, was obtained 

as described in Helv. Chim. ACta, 1966, !2, 2466-2469. The product gave the following 

data : NMR Spectrum: (DMSOdJ 2.03 (s, 3H), 2.22 {s, 3H), 2.47-2.5 (m, 4H), 3.25-3.35 (m, 

25 4H), 7.3S (d, lH), 7.44-7.52 (m, SH), 7.62 (s, lH), 7.64-7.73 (m, 2H), 7.98 (d, 2H), 8.06 (s, 

lH), 8.4 (s, lH), 10.38 (s, lH); Mass Spectrum: M+fr 537. 

o) The product gave the following data: NMR Spectrum: (DMSOdJ 2.0S (s, 3H), 2.2 (s, 

4H), 7.3-7.35 (m, lH), 7.4-7.6 (m, SH), 7.7S-7.9 {m, SH), 8.2 (d, lH), 8.3-8.4 (m, 2H), 10.6 

(s, lH); Mass Spectrum: M+Jr 544. 
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p) The product gave .the following data : NMR Spectrum: (DMSOdJ 2.05 {s, 3H), 2.3 {s, 

3H), 2.5-2.65 (m, 4H), 4.18 {s, 2H), 7.3-7.65 (m, 7H), 7.7-7.8 (m, 3H), 7~9 {s, lH), 7.95 {d, 

lH), 8.1{d,111), 8.3 {s, lH), 10.S {s, lH);Mass Spectrum: M+a+ 542. 

q) 3-(5-Amino-2-methylpbenyl)-6-{ 4-tert-butoxycarbonylpiperazin-1-yl)-

5 3,4-di~ydroquina7.0lin-4-one was used as a starting material .. The initial reaction product was 

3-[5-fluoren-1~ylcarbonylamino-2-methylphenyl]-6-(4-tert-butoxycarbonylpiperazin-l-yl)-

3,4-dihydroquina7.0lin-4-one which was treated with a saturated solution of hydrogen chloride 

in ethanol to cleave the tert-butoxycarbonyl protecting group. The resultant product gave the 

following data : NMR Spectrum: (DMSOdJ 2.07 {s, 3H), 3.26 (m, 4H), 3.5 (m, 4H), 4.18 {s, 

10 2H), 7.32-7.S (m, 4H), 7.55-7.63 {m, 3H), 7.69-7.81{m,4H), 7.91-ito (m, 3H), 8.11 (s, lH), 

8.87 {s, lH); Mass Spectrum: M+a+ 528. 

The 3'.'(S-amino-2-methylphenyl)-6-( 4-tert-butoxycarbonylpiperazin-l-yl)-

3,4-dihydroquinazolin-4-one used as a starting material was prepared as follows :-

A mixture ofN-(2-methyl-5-nitrophenyl)-5-chloro-2-nitroben7.amide (S.02 g), 

.15 piperazine {5.13 g) and DMSO (15 ml) was stirred and heated to 100°C for 2 hours. The 

mixture was cooled to ambient temperature and poured into.water. The resultant solid was 

isolated, washed in turn with water and diethyl ether and dried under vacuum at S5°C. There 

was thus obtained N~(2-methyl-5-nitrophenyl)-2-nitro-5"'.piperazin-l-ylbenmnide ( 4.88 g); 

NMR Spectrum: (DMSOdJ 2.38 {s, 3H), 2.8 (m, 4H), 3.43 {m, 4H), 7.04 {m, lH), 7.14 (d, 

20 lH), 7.52 {d, lH), 8.oi (m, 1H)~ 8.06.(d, lH), 8.53 (d~ "iH)~ i0;14 (s, lH); Mas~·s0~: ~· • 

M+H+386. 

2-{tert-Butoxycarbonyloxyimino )phenylacetonitrile {2.55 g) Was added to a mixture of 

N-(2-methyl-5-nitrophenyl)-2-nitro-5-piperazin-l-ylbenzamide (2.5 g), triethylamine {l.7 ml}, 

water (30 ml) and 1,4-dioxane (30 ml) and the reaction mixture was stirred at ambient 

25 temperature for 16 hours. The mixture was diluted with water and the resultant solid was 

isolated and washed in turn with water and diethyl ether. There was thus obtained 

N-(2-methyl-5-nitrophenyl)-5-( 4-tert-butoxycarbonylpiperazin-1-yl)-2-nitrobenzamide 

(2.85 g); NMR Spectrum: (CDC13) 1.48 (s, 9H), 2.37 (s, 3H), 3.48 (m, 4H), 3.61(m,4H), 6.77 

(m, lH}, 6.87 (m, lH), 7.33 (d, lH), 7.56 {s, lH), 7.95 (m, lH}, 8.04 (d, lH}, 8.68 {s, lH); 

30 Mass Spectrum: M+H+ 484. 

i I 
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The material so obtained was hydrogenated in the presence of 10% palladium-on­

carbon catalyst using an analogous procedure to that described in the third paragraph of the 

portion of Example S which is concerned with the preparation of starting materials. There 

was thus obtained N-(S-amino-2-methylphenyl)-2-amino-S-( 4-tert-butoxycarbonylpiperazin-

5 1-yl)benmnide in 96% yield; NMR. Spectrum: (CDCl3) 1.5 (s, 9H), 2.21 (s, 3H), 3.0 (m, 4H), 

3.6 (m, 4H), 3.65 (s, 2H), 4.98 (s, 2H), 6.47 (m, IH), 6.73 (d, lH)~ 7.01 (m, 2H), 7.11 (d, lH), 

. 7.41 (d, IH), 7.8 (s, lH); Mass Spectrum: M+lr 426. 

A mixture of the material so obtained (2.12 g), triethyl orthoformate (1. 7 ml), glacial 

acetic acid (0.07 ml) and ethanol (SO ml) was stirred and heated to 70°C for 16 hours. A 

I 0 sodium hydroxide solution (IM, S.O ml) was added and the mixture was stirred and heated to 

60°C for 16 hours. A further portion of sodium hydroxide solution (lM, 2.5 ml) was added 

and the mixture was again heated to 60°C for 16 hours. The resultant mixture was cooled to 

ambient temperature and evaporated. The residue was dissolved in water and extracted with 

methylene chloride._ The organic phase was dried and evaporated~ The mat~rial so obtained 

1 S was purified by column chromatography on silica using a 20: 1 mixture of methylene chloride 

and methanol. There was thus obtained 3-(5-amino-2-methylphenyl)-

6-( 4-tert-butoxycarbonylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one (l .51 g); NMR 

Spectrum: (CDC13} 1.5 (s, 9H), 2.06 (s, 3H), 3.27 (m, 4H), 3.62 (m, 4H), 3.72 (s, 2H}, 6.58 (d, 

IH)~ 6.74 (m, _IH), ?·15 (d, IH}, 7_.44 (m, Ill), 7.68 (m,-2H}, 7.86 (s, lH); Mass Spectrum:. 

20 M+H+436. 

r) 3-(S-Amino-2-methylphenyl)-6-( 4-tert-butoxycarbonylpiperazin-1-yl)-

3,4-dihydroquinazolin-4-one was used as a starting material. The initial reaction product was 

3-[S-dibenzofuran-4-ylcarbonylamino-2-methylphenyl]-6-(4-tert-butoxycarbonylpiperazin­

l-yl)-3,4-dihydroquinazolin-4-one which was treated with a saturated solution of hydrogen 

25 chloride in ethanol to cleave the tert-butoxycarbonyl protecting group. The resultant product 

gave the following data: NMR Spectrum: (DMSOdJ 2.07 (s, 3H), 3.29 (m, 4H), 3.5 (m, 4H), 

7.42-7.6 (m, 6H), 7.67 (m, lH), 7.8-7.9 (m, 4H), 7.95 (s, lH), 8.20-8.27 (m, 2H), 8.36 (d, lH), 

8.85 (s, lH); Mass Spectrum: M+W 530. 

30 
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Example18 

3-(2-Fluoro-5-{3-fluoro-5-morpholinobeniamido)phenyl)-6-(4-methylpiperazin-1-yl)-

3,4-dihydroquinazolin-4-one ·· 

Triethyl e>rthofor:mate (0.123 ml) was added to a stirred mixture of 

5 N-[2-fluoro-5-(3-fluoro-5-morpholinobemamido )phenyl]-2".'amino-5-( 4-Diethylpiperazin-

1-yl)benzamide (0.31 g), glacial acetic acid (0.016 ml) and ethanol (4 ml) and the resultant 

mixture was heated to 76°C for 18 hours. The mixture was evaporated and the residue was 

partitioned between methylene chloride and a saturated aqueous solution of sodium . 

bicarbonate. The organic solution was washed with water and with a saturated aqueous 
. . 

I 0 sodium chloride solution, dried (MgS04) and evaporated. The residue was purified by 

column chromatography on silica using increasingly polar mixtures of methylene chloride an«:f 
methanol as eluent. There was thus obtained the title compound (0.119 g); NMR Soectrum: 

{DMSO~) 2.23 (s, 3H), 3.22 (m, 4H), 3.72 (m, 4H), 6.99 (d, lH), 7.12 (d, IH), 7.29 (s, lH), 

7.47 (m, 2H), 7.63 (s, lH), 7.89 (m, lH), 7.97 (m, lH), 8.18 (s, lH), 10.44 (s, lH); Mass 

15 Spectrum: M+W 561. 

The N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido )phenyl]-2-amino-

5-(4-methylpiperazin-1-yl)benzamide used as a starting material was prepared as follows:­

Oxalyl chloride (0.55 g) was added dropwise to a stin'ed mixture of 3-tluoro-

5-morpholinobenzoic acid (6.36 g), DMF (a few drops) and methylene chloride (200 ml) 
. .. .... •' . . ' .. 

20 which had been cooled to 0°C. The mixture was allowed to warm to ambient temperature and 

was stirred for 4 hours. The mixture was evaporated. The residue was dissolved in methylene 

chloride (100 ml) and was added dropwise to a stirred mixture of 4-fluoro-3-nitroaniline 

(4.05 g), triethylamine (12.0 ml) and methylene chloride (100 ml). The resultant mixture was 

stirred at ambient temperature .for 20 hours. The mixture was evaporated and the residue was 

25 partitioned between methylene chloride and water. The organic phase ':"as washed with a 

saturated aqueous sodium chloride solution, dried (MgSOJ and evaporated. There was thus 

obtained N-( 4-fluoro-3-nitrophenyl)-3-tluoro-5-morpholinobenzamide (7 .06 g); NMR 

Spectrum: (DMSOdJ 3.24 (m, 4H), 3.73 ( m, 4H), 7.0 (m, Iii), 7.13 (d, lH), 7.3 (s, lH), 7.58 

(t, lH), 8.11 (m, lH), 8.63 (m, lH), 10.56 (s, lH); Mass Spectrum: (M-H)" 362. 

30 A mixture of a portion (4.34 g) of the material so obtained, 30% palladium-on-carbon 

(0.68 g) and methanol (500 ml) was stirred under an atmosphere of hydrogen gas. After .. 
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cessation of hydrogen uptake, the catalyst was removed by filtration and the filtrate was 

evaporated. There was thus obtained N{3-amino-4-fluorophenyl)-3~flooro-

5-morpholinobenzamide (3.49 g); NMR. Spectrum: (DMSOdJ 3.22 (m, 4H), 3. 75 (m, 4H), 

5.12 (s, 2H), 6.81 (m, lH), 6.89-6.96 (m, 2H), 7.08 (d, lH), 7.24 (m, 2H), 9.92 (s, lH); Mass 

5 Spectrum: M+W 334. 

Diisopropylamine (3.13 ml) was added to a mixture ofN-(3-amino-4-fluorophenyl)-

3-fluoro-5-morpholinobenzamide (1.99 g}, S-chloro-2-nitrobenzoic acid (1.45 g), 

2-(7-azabenzotriazol-1-yl)-1, 1,3,3-tettamethyluronium hexafluorophosphate(V) (2. 74 g) in 

DMF (12 ml) and the reaction mixture was stirred at ambient temperature for 18 hours. The 

1 O mixture was poured into water and the resultant precipitate was isolated, washed with water 

and dried under vacuwn at S5°C. There was thus obtained N-[2-fluoro-5-(3-tluoro­

S-morpholinobem:amido )phenyl]-5-chloro-2-nitrobenzamide (1.64 g); NMR Spectrwn: 

(DMSOdJ 3.22 (m, 4H), 3.74 (m, 4H), 6.97 (d, lH), 7.15 (d, lH), 7.25-7.32 (Ills 2H), 7.66 (m, 

lH), 7.82 (m, 2H), 7.88 (s, lH), 8.18 (d, 1H), 8.34 (m, 1H), 10.32 (s, lH), 10.58 (s, lH); ~ 

15 Spectrum: M+H+ S 17 and 519. 

A mixture of a portion (0.55 g) of the material so obtained and N-methylpiperazine 

(2 ml) was stirred and heated to 80°C for 18 hours. The reaction mixture was cooled to 

ambient temperature and poured into water. The resultant precipitate was isolated, washed 

with water and dried under vacuum at 55°C. There was thus obtained N-[2-tluoro-

20 5-(3-fluoro-5-morpholinobenmmido )phenyl]-5-( 4-methylpiperazin-1-yl-2-nitrobenzamide 

(0.55 g); NMR Spectrum: (DMSOdJ 2.2 (s, 3H), 2.41 (m, 3H}, 3.22 (m, 4H), 3.48 (m, 4H), 

3.72 (m, 4H), 6.93 (m, 2H), 7.07 (m, lH), 7.16 (d, lH), 7.25 (t, lH), 7.32 (s, lH), 7.63 (m. 

IH), 8.14 (d, lH), 8.36 (m, IH), 10.26 (s, lH), 10.3 (s, lli); Mass Spectrum: M+W 581. 

Amixture of the material so obtained, 30% palladium-on-carbon (0.075 g) and ethanol 

25 (500 ml) was stirred under an atmosphere of hydrogen gas. After cessation of hydrogen 

uptake, the catalyst was removed by filtration and the filtrate was evaporated. There was thus 

obtained N-[2-fluoro-5-(3-fluoro-5-morpholinobenzamido)phenyl]-2-amino-

5-(4-methylpiperazin-1-yl)bemamide (0.52 g); NMR. Spectrum: (DMS0d6) 2.22 (s, 3H), 2.44 

{m, 4H), 2.98 (m, 4H), 3.21 (m,4H), 3.72 (m,4H), 5.93 (br s, lH), 6.69 (d, lH) 6.94-7.01 (m, 

30 2H), 7.12 (d, lH), 7.2-7.3 (m, 3H), 7.59 (m, lH), 7.97 (m, lH), 10.24 (s, lH); Mass Spectrum: 

M+H+ 551. 
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Examplel9 

3-(2-Fluoro-S-(3-fluoro-5-morphoUnobenzamido)phenyl)-6-(4-methylhomopiperazin­

l-yl)-3,4-dibydroquinazolin-4-one 

Using an analogous procedure to that described in Example 18, 

5 N-[2-fl:i-ioro-5-(3-fluoro-5-morpholinobenzamido )phenyl]-2-amino-

5-( 4-i;nethylhomopiperazin-1-yl)benDDJide was reacted with triethyl orthofonnate to give the 

title compound in 63% yield; NMR Spectrum: (DMSOdJ 1.92 (m, 2H), 2.25 (s, 3H), 2.46 (m, 

2H), 2.64 (m, 2H), 3.21 (t, 4H), 3.53 (t, 2H), 3.6 (m, 2H), 3.72 (t, 4H), 6.99 (d, lH), 7.12 (d, 

IH), 7.23 {m, lH), 7.3 (s, lH), 7.36 (m, IH), 7.48 (t, lH), 7.58 (d, lH), 7.87 (m, lH), 7.96 (m, 

10 IH). 8.06 (s. lH), 10.43 {s, lH); Mass Spectrum: M+H" 575. 

The N-[2-tluoro-5-(3-tluoro-5-morpholinobenzamido )phenyl]-2-amino-

5-( 4-methylhomopiperazin-1-yl)benzamide used as a starting material was prepared as 

follQWS :-

A mixture ofN-[2-fluoro-5-(3-fluoro-5-morpholinobemamido )phenyl]-5-chloro-

15 2-nitrobell7.8lllide (0.55 g) and N-methylhomopiperazine (2 ml) was stirred and heated to 

80°C for 18 hours. The reaction mixture was cooled to ambient temperature and poured into 

water. The resultant precipitate was isolated, washed with water and dried under vacuum at 

55°C. There was thus obtained N-[2-tluoro-5-(3-fluoro-5-morpholinobenzamido )phenyl]-

5-( 4-methylhomopiperazin-1-yl-2-nitrobenzamide (0.58 g); NMR Spectrum: (DMSO~) 1.89 
.. • • ~ . . . • • ~· -=. •• ":.: .. •. • • .. . . . .. 

20 (m, 2H), 2.25 (s, 3H), 2.44 (m, 2H), 2.63. (m, 2H), 3.22 (t, 4H), 3.59 (t, 2H), 3.66 (m, 2H), 

3.74 (t, 4H), 6.72 (d, lH}, 6.87, (m, lH}, 6.97 (d, lH), 7.16 (d, lH), 7.23 (t, lH), 7.31 (s, lH), 

7.63 (m, IH), 8.02 (d, lH), 8.34 (m, lH), 10.3 (s, IH); Mass Spectrum: M+H+ 595. 

A mixture of the material so obtained, 30% palladium-on-carbon (0.08 g) and ethanol 

(500 ml) was stirred under an atmosphere of hydrogen gas. After cessation of hydrogen 

25 uptake, the catalyst was removed by filtration and the filtrate was evaporated. There was thus 

obtained N-[2-fluoro-5-(3-tluoro-5-morpholinobel17.8Dlido )phenyl]-2-amino-

5-( 4-methylhomopiperazin-1-yl)benzamide (0.48 g); NMR Spectrum: (DMSO~) 1.86 (m, 

2H), 2.24 (s, 3H), 2.44 (m, 2H), 2.59 (m, 2H}, 3.22 (t, 4H), 3.38 (t, 2H}, 3.43 (m, 2H}, 3.72 {t, 

4H), 6.68 (d, lH), 6.76 (m, lH), 6.98 (m, 2H}, 7.12 (m, lH}, 7.22-7.31 (m, 2H}, 7.58 (m, lH), 

30 8.08 (m, lH), 10.25 (br s, IH); Mass Spectrum: M+W 565. 

i I 
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E:xample20 

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 

5 prophy~actic use in humans: 

(a) Tablet I mg/tablet 

Compound X .••.••••...•••...•....•........... -................... .... 100 

Lactose Ph.Eur...................................................... 182. 7 5 

10 Croscannellose sodium......................................... 12.0 

Maize starch paste (5% w/v paste)....................... 2.25 

Magnesium stearate.............................................. 3.0 

(b) Tablet n mg/tablet 

15 Compound X.~.................. .................... ................ SO 

Lactose Ph.Em ••..••.•••••........................•. .-.............. 223.75 

Croscannellose sodium........................................ 6.0 

Maize starch......................................................... 15.0 

Polyvinylpyrrolidone (So/o w/v paste).................. 2.25 

20 Magnesium stearate............................................. 3.0 

(c) Tablet m mg/tablet 

Compound X........................................................ 1.0 

Lactose Ph.Bur..................................................... 93 .25 
25 Croscannellose sodium........................................ 4.0 

Mai?.e starch paste (5% w/v paste)...................... 0.75 

Magnesium steara.te............................................. 1.0 

30 
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( d) Capsule mg/capsule 

Compot1Dd X..... .•.•... ..•. •.. ••. .••• .•. • .•. •. . ••• . .••••••. ••••... 1 0 

Lactose Ph.Eur .................. l!t ••••••• ~········~················ 488.S 

Mllpesium •..••.•....•.•.••...•...•....•........ "' ... '!............... 1.5 

( e) Injection I 

Compound X .......•......••.•...•........................•........ 

(50mg/ml) 

5.00Ai w/v 

IM Sodium hydroxide solution......................... 15.0% v/v 

.O.lM Hydrochloric acid {to adjust pH to 7.6) 

1 O Polyethylene glycol 400.................................... 4.5% w/v 

Water for injection to 100% 

(f) Injection II 

Compo~<J X •••••••••••.•.•...•••••.••••••.••.•••••.......•.•••••. 

(lOmg/ml) 

1.0%w/v 

15 Sodium phosphate BP ...............................•.... ~··· 3.6% w/v 

20 

25 

30 

O.lM Sodium hydroxide solution...................... 15.0% v/v 

Water for injection to 100% 

(g) Injection m (lmg/ml, buffered to pH6) 

Compound X ...............•....................•................. 

Sodium phosphate BP ..•••••.•.•••......................•••.. 

Ci'Uic acid ......................................•...•.....••......... 

Polyethylene glycol 400 .•.........•...................•.... 

Water for injection to 100% 

(h) J\erosoll 

CompollDd X .••••.•...•.....•.•.••.••••••••••••••••••••......•••• 

Sorbitan trioleate .............................................. . 

0.1% w/v 

2.26%w/v 

0.38%w/v 

3.5% ·W/V 

mg/ml 

10.0 

13.5 

Trichlorofluoromethane.................................... 910.0 

Dichlorodifluorometltan.e .•...••.••••.•.•••.........••••••• 490.0 

PCf/GB00/00!>12 

11 



5 

IO 

W000/55153 

(i) 

-119-

Aerosolll 

Compo\Jlld X .•••.•••••••••••••••••.• ~ •••.••.•••••••••••••.•.••••. 

·fu~ml 
0.2 

Sorbitan trioleate ....... .-....................................... · 0.27 

Trichlorofluoromethane .................................... · 70.0 

Dichlorodifluorometbane ................................. . 

Dichlorotetrafluoroethme ..••...•.......••.•.•............ 

Aerosol III 

Compound X .••..•••.•...•............•.•.•.••.•.•••............ 

Sorbitan ttioleate .........•.....•.•............................ 

Trichlorofluoromethane ................•...•.•.•....•.•... 

Dichlor0difluoromethane ................................ . 

Dichlorotetrafluoroethane •.......•.•.••..•.••••••.•.•.... 

280.0 

1094.0 

mg/ml 

2.5 

3.38 

67.5 

1086.0 

191.6 

PCr/GBOOI00912 

15 (k) Aerosol IV mg/ml 

20 

(I) 

25 

Note 

Compound X....... ..... ........................................ 2.5 

Soya lecithin..................................................... 2.7 

Trichlorofluoromethane................................... 67.5 

DichlQrodifluoromethane................................... - 1086.0 
• •'" a • ~ ., ... 

Dicblorotetrafluoroethane ............................... . 

Ointment 

CompoundX .................................................. . 

Et:lian.ol ••••••.•..••.•..•.•..••••..•••...••..••••••••••....•••.••••• 

Water .....•••.•.•....................................•.......•..•••. 

l-Dodecylaza.cycloheptan-2-one .................... . 

Propylene glycol .••••••.•••.••••••.••••.........•••.......... 

191.6 

ml 

40mg 

300µ1 

300µ1 

so µl 

to 1 ml 

.......... ,. . . ....... . 

30 The above fonn.ulations may be obtained by conventional procedures well known in 

the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 



I . 
i 

I. 
I 
i ! • 
! 

i .. , 

W000/55153 .PCT/GBOOI00912 

-120-

example to provide a coating of cellulose acetate phthalate. The aerosol formulation$ (h)-(k) 

may be used in conjunction with standard, metered dose aerosol dispensers, and the 

suspending agents sorbitan trloleate and soya lecithin may be replaced by an alternative 

suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 

5 polygl}:'cerol oleate or oleic acid. 

.•-;.. 

i I 
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CLAIMS 

l .· An amide derivative of the Formula Ia 

S wherein Xis -NHCO- or -CONH-; 

mis 0, 1, 2 or 3; 

la 

. R1 is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 

formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (1-6C)alkylthio, 

(l :-6C)alkylsulphinyl, (1-6C}alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, 

10 (l-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, 

(2-6C)allamoyl, (2-6C)alkanoyloxy, (1-6C)alkanoylamino, N-(l-6C)alkyl-

( 1-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 

( 1-6C)alkanesulphonylamino, N:{l-6C)alkyl-(l-6C)alkanesulphonylamino, 

halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (l-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, 

1 S amino-(1-6C)alkyl, (1-6C)alkylamino-(l-6C)alkyl, di-[(1-6C)alkyl)amino-(l-6C)alkyl, 

. · carboxy-(l-6C)alkyl, (1-6C)alkoxycarbonyl ... (1-6C)alkyl, carbaiitoyl-(f-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, (l-6C)alkoxy-(2-6C)alkoxy, 

cyano-(1-6C)alkoxy, carboxy-(l-6C)alkoxy, (1-6C)alkoxycarbonyl-(1-6C)alkoxy, 

20 carbamoyl-(l-6C)alkoxy, N-(1-6C)alkylcarbamoyl-(l-6C)alkoxy, 

N,li-di-[(1-6C)alkyl]carbamoyl-( l-6C)alkoxy, amino-(2-6C)alkoxy, 

(l-6C)alkylamino-(2-6C)alkoxy, di-[(1-6C)alkyl]amino-(2-6C)alkoxy~ 

halogeno-(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (l-6C)alkoxy-(2-6C)alkylamino, 

cyano-( 1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-

25 ( 1-6C)alkylamino, carbamoyl-(1-6C)alk:ylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamino, 

N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino, 

(l-6C)alkylamino-(2-6C)alkylamino, di-[(l-6C)alkyl]amino-(2-6C)alkylamino, 

.. ~ ··. 

N-( l-6C)alkyl-halogeno-(1-6C)alkylamino, N-(l-6C)alkyl-hydroxy-(2-6C)alkylamino, 

' lllllll\t\11\ 111\1 t\lll " "" * c L K S * 
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N-(I-6C)alkyl-(l-6C)alkoxy-(2-6C)alkylamino, N-(l-6C)alkyl-cyano-(1-6C)alkylamino, 

N-(1-6C)alkyl-carboxy-(l-6C)alkylamino, N:{l-6C)alkyl-(l-6C)alkoxycarbonyl-

( 1-6C)alkylamino, N-(1-6C)alkyl-carbamoyl-(1-6C)alkylamino, N:{l-6C)alkyl­

N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino, J:f-(l-6C)alkyl-N.N-di-[(l-6C)alkyl]carbamoyl-

S (1-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino, N-(I-6C)alkyl-(I-6C)alkylamino­

(2-6C)8.Ikylamino, N-(1-6C)alkyl-di-[(1-6C)alkyl]amino-(2-6C)alkylamino, 

halogeno-(2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (l-6C)alkoxy­

(2-6C)alkanoylamino, cyano-(2-6C)alkanoylamino, carboxy-(2-6C)alkanoylamino, 

( l-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, 

1 O N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, ~N-di-[(l-6C)alkyl]carbamoyl­

(2-6C)alkanoytam.ino, amino-(2-6C)alkanoylamino, (l-6C)alkylamino-(2-6C)alkanoylamino 

or di-[(1-6C)alkyl]amino-(2-6C)alkanoylamino, 

or R1 is aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, aryloxy, arylamino, 

N-(1-6C)alkyl-arylamino, aryl-(l-6C)alkylamino, N-(l-6C)alkyl-aryl-(l-6C)alkylamino, 
. . 

1 S aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl, 

heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino, 

N-(1-6C)alkyl-heteroarylaniin0, heteroaryl-(1-6C)alkylamino, N-(1-6C)alkyl-heteroaryl- . 

( 1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

N-heteroarylsulphamoyl, heteroaryl-(2.:.6C)alkanoylamino, hetero8ryl-(1-6C)alkoxy-

20 (I°-6C)alkyl, heteroaryl~(l ;.c)C)aIJ.cyrafuin~(I-6C)ancyr,·N~l-6C)8Ikyl-heteroaeyl: •· .~~.:.;.·· .:> 

. . 

· (l-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heterocyclyl-(1-6C)alkyl, heterocyclyloxy, 

heterocyclyl-(l-6C)alko~y, heterocyclylamino, N-(1-6C)alkyl-heterocyclylamino, 

heterocyclyl-(1-6C)alkylamino, N-(1-6C)alkyl-heterocyclyl-(1-6C)alkylamino, 

heterocyclylcarbonyl8.mino, heterocyclylsulphonylamino, N-heterocyclylsulphamoyl, 

25 heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(1-6C)alkoxy-(l-6C)alkyl, heterocyclyl­

(1-6C)alkylamino-(1-6C)alkyl or N-(1-6C)alkyl-heterocyclyl-(1-6C)alkylamino-(l-6C)alkyl, 

or (R1)m is a (1-3C)alkylenedioxy group,· 

and wherein any of the R' substituents defined hereinbefore which comprises a CH2 group 

which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

30 optionally bear on each said CH2 or CH3 group a substituent selected from hydroxy, amino, 

(l-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino and heterocyclyl, 

I llllllHlllll:IHll lllll IHlll ·· 
* C L M S * 
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and wherein any aryt, hetefuary1 or heterocyc1y1 group in a 'i~Y~ubstituent may optionally bear 

1 or _2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 

(l-6C)alkoxycarbonyl, li-(l-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, halogeno-(1-6C)alky~ 

S hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, 

(1-6C)Blkylamino-(1-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, aryl and aryl-(1-6C)alkyl, 

and wherein any heterocyclyl group in a R1 substituent may optionally bear 1 or 2 oxo or 

thioxo substituents; 

n is 0, 1or2; 

10 R2 is hydroxy, halogeno, trifluoromethy~ cyano, mercapto, nitro, amino, carboxy, 

(l-6C)alkoxycarbonyl, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, 

(1-6C)alkylamino or di-[(1-6C)alkyl]amino; 

R3 is hydrogen, halogeno, (l-6C)alkyl or (1-6C)alkoxy; 

q is 0, 1, 2, 3 or4; and 

15 Q is aryl, aryloxy, aryl-(1-6C)alkoxy, arylamino, N-(l-6C)alkyl-arylamino, 

aryl-(1-6C)alkylamino, N-(1-6C)alkyl-aryl-(l-6C)alkylamino~ aroylamino, · 

arylsulphonylamino, N-arylcarbamoyl, N-arylsulphamoyl, aryl-(2-6C)atkanoylamino, 

(3-7C)cycloalkyl, heteroaryl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, 

N-(1-6C)alkyl-heteroarylamino, heteroaryl-(1-6C)alkylamino, N-(l-6C)alkyl-h~roaryl-. .. 
20 . c1-6c)a11cy1~ino, 1leteroary1c~bonytainino, iieteroarylsulphonytamino, 

N-heteroarylcarbamoyl, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, 

heterocyclyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl­

heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(I-6C)alk.yl-heterocyclyl­

(l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

25 N-heterocyclylcarbamoyl, N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, 

and Q is optionally substituted 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, (1-6C)alkylthio, ( l-6C)alkylsulphinyl, 

(l-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, 

30 N-(1-6C)Blkylcarbamoyl, H,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 

(2-6C)alkanoyloxy, (l-6C)alkanoylamino, N-(1-6C)alkyl-(1-6C)alkanoylamino, 
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H-(1-6C)alkylsulphamoyl, N,H-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino, 

N-(1-6C)alkyl-(l-6C)alkanesulphonylamino, halogeno-(1-6C)alkyl, hydroxy-(l-6C)alkyl, 

( l-6C)alkoxy-(1-6C)alkyl, cyano-(l-6C)alk.yl, amino-(l-6C)alkyl, (l-6C)alkylamino­

(1-6C)alkyl, di-[(l-6G)alkyl]amino-(l-6C)alk.yl, carboxy-(1 ".6C)alkyl, (l-6C)alkoxycarbonyl-

S (1-6C)alkyl, carbamoyl-(l-6C)alkyl, N-(1-6C)alkylcarbamoyl-(l-6C)alkyl, 

N,H-cli:.[(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-(l-6C)alkoxy, 

(l-6C)alkoxycarbonyl-(1-6C)alkoxy, carbamoyl-(l-6C)alkoxy, H-Cl-6C)alkylcarbamoyl­

(1-6C)alkoxy, N,N-di~[(l-6C)alk.yl]carbamoyl-(l-6C)alkoxy, amino-(2-6C)alkoxy, 

10 ( l-6C)alkylamino-(2-6C)alkoxy, di-[( l-6C)alkyl]amino-.(2-6C)alkoxy, halogeno­

(2-6C)alkylamino, hydroxy .. (2-6C)alkylamino, (l-6C)alkoxy-(2-6C)alkylamino, cyano-
. . . 

(1-6C)alkylamino, carboxy-(1-6C)alkylamino, (1-6C)alkoxycarbonyl-(l-6C)alkylamino, 

carbamoyl-(1-6C)alkylamino, N-(1-6C)alkylcarbamoyl-(1-6C)alkylamiilo, 

H,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkylamino, 

1 S (l-6C)alkylamino-(2-6C)alkylamino, di-[(1-6C)alkyl]amino-(2-6C)alkylamino, 

N-(1-6C)alk.yl-halogeno-(l-6C)alkylamino, N-(1-6C)alkyl-hydroxy-(2-6C)alk.ylamino, 

N-(1-6C)alkyl-(1-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(l-6C)alkyl~ino, 

N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl-

( l-6C)alkylamino, N-(l-6C)alkyl-carbamoyl-(1-6C)alkylamino, H-(l-6C)alkyl- .. 

20 N-(1-6C)alkylcarbamoyl-(1-6C)allcYlaminO, N-(l-6C)alkyfo;'.N;,N-di-[(l-6C)tillcyl]carbamoyJ..'"!­

( l-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkyla:mino, N-(f-6C)alkyl-{l-6C)alkylamino­

(2-6C)alk.ylamino, N-(l ".6C)alkyl-cli-[(l-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, 

25 { l-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, 

N-(1-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(l-6C)alkyl]carbamoyl­

(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (l-6C)alkylamino-(2-6C)alkanoylamino, 

di-[( l-6C)alkyl]amino-(2-6C)alkanoylamino, aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, 

aryloxy, arylamino, N-(1-6C)alkyl-arylamino, aryl-(l-6C)~kylamino, N-{1-6C)alkyl-aryl-

30 ( l-6C)alkylamino, aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl­

(2-6C)alkanoylamino, heteroaryl, heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-
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(l-6C)alkoxy, heteroarylamino, N-(l-6C)alkyl-heteroarylamino, heteroaryl-(l-6C)alkylamin.o, 

N-(l-6C)alkyl-heteroaryl-(l-6C)alkylamino, heteroarylcarbonylamino, 

heteroarylsulphonylamino, H-heteroarylsulpbamoyl, heteroaryl-(2-6C)alkanoylamino, 

heteroaryl-(l-6C)alkoxy-(1-6C)alkyl, heteroaryl-(1-6C)alkylamino-(1-6C)alkyl, 

5 N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino-(l-6C)alkyl, heterocyclyl, heterocyclyl-

( 1-6C)aJkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl­

heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(l-6C)alkyl-heterocyclyl­

(l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylsulphamoyl, heterocyclyl-(2-6C)alkanoylamino, heterocyclyl-(l-6C)alkoxy-

l O (1-6C)alkyl, heterocyclyl-(1-6C)alkylamino-(1-6C)alkyl and N-(1-6C)alkyl-heterocyclyl­

(1-6C)alkylamino-(1-6C)alkyl, 

or Q is substituted with a (l-3C)alkylenedioxy group, 

and wherein any of the substituents on Q defined hereinbefore which comprises a CH2 group 

which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

15 optionally bear on each said Cffi or CH3 group a substituent selected from hydroxy, amino, 

(l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 

and wherein any aryl, heteroaryl or beterocyclyl group in a substituent on Q may optionally 

bear 1 or 2 substituents selected from hydroxy, halogeno, (1-6C)alkyl, (l-6C)alkoxy, carboxy, 

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

20 (2-6C)alkanoyl, amino, (l-6C)alkylamino, dH(I-6C)alkyl]amino, halogeno-(1-6C)alkyl, 

hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-( l-6C)alkyl, 

( I-6C)alkylamino-(l-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl, 

and wherein Q when it is a heterocyclyl group or it contains a heterocyclyl group or any 

heterocyclyl group in a substituent on Q may optionally bear l or 2 oxo or thioxo substituents; 

25 or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof; 

30 

except that 3-(5-bem.amido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 

3-[5-( 4-methylbenzamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 

3-[S-(4-methoxybenzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one are 

excluded. 

2. An amide derivative of the Formula lb 
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. n·· (R2)n· ·. 

0 • 

N . 
2 

·. NHCO-(CH~q-Q 

NA.R3 lb 

wherein mis 0, 1, 2 or 3; 

R1 is hydroxy, halogeno~ trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 

formyl, (l-6C)alkyl, (2-6C)alkenyl, (2•6C)aikynyl, (l-6C)alkoxy, (1-6C)alkylthio, 

5 (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (J .;6C)alkylamino, di-[(1-6C)alkyl]amino, 

(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, H,H-di-[(l-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, (2-6C)alkanoyloxy, (l-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, 

N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 

N-(l-6C)alkyl-(l-6C)alkanCsulphonylamino, halogeno-(l-6C)alkyl, hydroxy-(1-6C)alkyl, 

10 (1-6C)alkoxy-(1-6C)alkyl, cyano-{l-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino­

(1-6C)alkyl, di-[(l-6C)alkyl]amino-(1-6C)alkyl, carboxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl­

(l-6C)alkyl, carbamoyl-(1-6C)alkyl, N:-(1-6C)alkylcarbamoyl-(1-6C)alkyl, 

N,N-di-[(1-6C)alkyl]carbamoyl-(l-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 

(l-6C)alkoxy-(2-6C)alkoxy, cyano-(l-6C)alk0xy, carboxy-(l-6C)alkoxy, 

15 (l-6C)alkoxycarbonyl-(1-6C)alkoxy, carbamoyl-(l-6C)alkoxy, N-(1-6C)alkylcarbamoyl-
••• · • • • • •• • • 'f.or • _., t ..... . .. ·. f 

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

(l-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-(1-6C)alkylamino, carboxy-(l-6C)alkylamino, (1-6C)a1koxycarbonyl-

20 (l-6C)alkylamiilo, carbamoyl-(l-6C)alkylamino, N-(l-6C)alkylcarbamoyl-(I-6C)alkylamino, 

N,N-di-[(1-6C)alkyl]carbamoyl-(1-6C)alkylamino, amino-(2-6C)alkyl_amino, 

(l-6C)alkylamino-(2-6C)alkylamino, di-[(I-6C)alkyl]amino-(2-6C)alkylamino, 

N-( I-6C)alkyl-halogeno-(1-6C)alkylamino, N-(l-6C)alk}'l-hydroxy-(2-6C)alkylamino, 

N-(1-6C)alkyl-(l-6C)alkoxy-(2-6C)alkylamino, N-(1-6C)alkyl-cyano-(l-6C)alkylamino, 

25 N-(1-6C)alkyl-carboxy-(1-6C)alkylamino, N-(1-6C)alkyl-(I-6C)alkoxycarbonyl­

(1-6C)alkylamino, N-(l-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl­

N-(I-6C)alkylcarbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl-N,N-di-[(l-6C)alkyl]carbanioyl-
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(l-6C)alkylamino, N,-(l-6C)alkyl-amino-(2-6C)alkylamino, N:{l-6C)alkyl-(l-6C)alkylamino­

(2-6C)alkylamino, N-(1-6C)alkyl-di-[(l-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, · 

5 ( 1-6C)alkoxycarbonyl-(2-6C)alkanoylamino, carbamoyl-(2-6C)alkanoylamino, 

N-(l-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-[(l-6C)alkyl]amino-(2-6C)alkanoylamino, 

or R1 is aryl, ary°l-(1-6C)alkyl, aryl-(1-6C)alkoxy, aryloxy, arylamino, 

10 N-(1-6C)alkyl-arylamino, aryl-(1-6C)alkylamino, N-(l-6C)alkyl-aryl-(1-6C)alkylamino, 

aroylamino, arylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl, 

heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(1-6C)alkoxy, heteroarylamino, 

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

(1-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

15 N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heteroaryl-(1-6C)alkoxy­

(1-6C)alkyl, heteroaryl-(l-6C)alkylamino-(1·6C)alkyl, N-(1-6C)alkyl-heteroaryl­

(1-6C)alkylamino-(1-6C)alkyl, heterocyclyl, heterocyclyl-(l-6C)alkyl, heterocyclyloxy, 

heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(1-6C)alkyl-heterocyclylamino, 

heterocyclyl-(l-6C)alkylamino, H-(1-6C)alkyl-heterocyclyl-(1-6C)alkylamino, 

20 heterocyclylcarboliylamino, 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-(1-6C)alkylamino-(1-6C)alkyl, 

or (R')m is a (l-3C)alkylenedioxy group, 

and wherein any of the R1 substituents defined hereinbefore which comprises a CH2 group 

25 which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

optionally bear on each said C~ or CH3 group a substituent selected from hydroxy, amino, 

(l-6C)alkoxy, (1-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 

and wherein any aryl, heteroaryl or heterocyclyl group in a R1 substitueµ.t may optionally bear 

1 or 2 substituents.selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy, 

30 ( I-6C)alkoxycarbonyi, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, amino, (l-6C)alkylamino, di-[(1-6C)alkyl]amino, halogeno-(1-6C)alkyl, 
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hydroxy-(l-6C)alkyl, (1-6C)alkoxy-(1-6C)a1kyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, 

(l-6C)alkylamino-(l-6C)alkyl, di-[(1-6C)alkyl]amino-(l-6C)alkyl, aryl and aryl-(1-6C)a1kyl, 

nisO, 1 or2; 

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

S (1-6C)alkoxycarbonyl, (l-6C)alkyl, (2-6C)~nyl, (2-6C)alkynyl, (l-6C)alkoxy, 

(l-6C)ilkylamino or di-[(1-6C)alkyl]amino; 

R3 is hydrogen, halogeno, (l-6C)alkyl or (1-6C)alkoxy; 

q is 0, 1, 2, 3 or4; and 

Q is aryl, aryloxy, aryl-(l-6C)alkoxy, arylam.ino, N-(1-6C}alkyl-arylamino, 

10 aryl-(1-6C)alkylamino,N-(1-6C)alkyl-aryl-(1-6C)alkylamino, aroylamino, 

arylsulphonylamino, N-arylcarbamoyl, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, 

(3-7C)cycloalkyl, heteroaryl, heteroaryloxy, heteroaryl~(I-6C)alkoxy, heteroarylamino, 

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

( 1-6C}alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 

15 N-heteroarylcarbamoyl, N-heteroarylsulphamoyl, heteroaryl-(2-6C}alkanoylamino, 

heterocyclyl, heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-( 1-6C)alkyl­

heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N-(~ -6C)alkyl-heterocyclyl.;. 

( l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 

N-heterocyclylcarbamoyl, N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino, 

20 and Q is ·opti~nally subStituted with i, 2 or 3 substituents selected :from hydrox}r, halogeno~ 

trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl, (1-6C)alkyl, 

(2-6C)alkenyl, (2-6C)alkynyl, (1-6C)alkoxy, (1-6C)alkylthio, (l-6C)alkylsulphinyl, 

(l-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, {l-6C)alkoxycarbonyl, 

N-( 1-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 

25 (2-6C)alkanoyloxy, ( 1-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, 

N.N-di-[{1-6C)aJkYl]sulphamoyl, (l-6G)alkanesulphonylamino, N-(1-6C)alkyl-

{ l-6C)alkanesulphonylamino_, halogeno-(1-6C}alkyl, hydroxy-(1-6C)alkyl, (l-6C)alkoxy­

(l-6C)alkyl, cyano-{l-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, 

di-[(l-6C)alkyl]amino-(1-6C)alkyl, carboxy-( l-6C)alkyl, (1-6C)alkoxycarbonyl-(1-6C)alkyl, 

30 carbamoyl-(1-6C)alkyl, N-(l-6C)alkylcarbamoyl-(1-6C)alkyl, 

N.N-di-[(l-6C)alkyl]carbamoyl-(1-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 
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(l-6C)alkoxy-(2-6C)alkoxy; cyano-(1-6C)alkoxy, carboxy-(fii:gt)alkoxy, 

PCT/GB00/80912 

( 1-6C)alkoxycarbonyl-(l-6C)alkoxy, carbamoyl-(1-6C)alkox1, N-(l-6C)alkylcarbamoyl­

(l-6C)alk.oxy, N,N.-di-[(1-6C)alkyl]carbamoyl-(l-6C)alkoxy, amino-(2-6C)alkoxy, 

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

5 (2-6C)alkylamino, hydroxy-(2-6C)alkylamino, (1-6C)alkoxy-(2-6C)alkylamino, cyano­

( l-6C)81kylamino, carboxy-(l-6C)alkylamino, (l-6C)alkoxycarbonyl-(1-6C)alkylamino, 

carbamoyl-(1-6C)alkylamino, N-(l ~6C)alkylcarbamoyl-(l-6C)alkylamino, 

~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, 

1 O N-(l-6C)alkyl-halogeno-(l-6C)alkylamino, H-(1-6C)alkyl-hydroxy:.(2-6C)allcylamino, 

N-(l-6C)alkyl-(l-6C)alkoxy-(2-6C)alkylamino, H-(l-6C)alkyl;.cyano-(1-6C)alkylamino, 

N-(l-6C)allcyl-carboxy-(l-6C)allcylamino, N-(1-6C)alkyl-(1-6C)alkoxycarbonyl­

(l-6C)alkylamino, N-(l-6C)alkyl-carbamoyl-(1-6C)alkylamino, N-(1-6C)alkyl­

N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino, N;.(l-6C)alkyl-H,N-di-[(1-6C)alkyl]carbamoyl-

l 5 (l-6C)alkylamino, N-(1-6C)alkyl-amino-(2-6C)alkylamino, N-(1-6C)alkyl-(l-6C)alkylamino­

(2-6C)alkylamino, H-(1-6C)alkyl-di-[(l-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, 

20 N-(l-6C)alkylcarbamoyl-(2-6C)alkanoylamino, N,N-di-[(l-6C)alkyl]carbamoyl­

(2-6C)alkanoylamino, amino-(2-6C)alkanoylamino, (1-6C)alkylamino-(2-6C)alkanoylamino, 

di-[(l-6C)alkyl]amino-(2-6C)alkanoylamino, aryl, aryl-(1-6C)alkyl, aryl-(1-6C)alkoxy, 

aryloxy, arylamino, N-(l-6C)alkyl-arylamino, aryl-(l-6C)alkylamino, N-(1-6C)alkyl-aryl­

(1-6C)alkylamino, aroylamino, arylsulphonylamino, N~lsulphamoyl, aryl-

25 {2-6C)alkanoylamino, heteroaryl, heteroaryl-{1-6C)alkyl, heteroaryloxy, heteroaryl­

(l-6C)alkoxy, beteroarylamino, N-(1-6C)alkyl-heteroary~no, heteroaryl-(1-6C)alkylamino, 

N-(1-6C)alkyl-heteroaryl-(1-6C)alkylamino, heteroarylcarbonylamino, 

heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino. 

heteroaryl-(1-6C)alkoxy-(l-6C)alkyl, heteroaryl-(l-6C)alkylamino-(l-6C)alkyl, 

30 li-{1-6C)alkyl-heteroaryl-(1-6C)alkylamino-{1-6C)alkyl, heterocyclyl, heterocyclyl- · 

(l-6C)alkyl,_ heterocyclyloxy, heterocyclyl-(1-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl-
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heterocyclylamino, heterocyclyl-(1-6C)alkylamino, N{l-6C)alkyl-heterocyclyl- · 

(l-6C)alkylamino, heterocyclylcarbonylamino, ~rocyclylsulphonylamino,­

N-heterocyclylsulphamoyl, heterocyclyl-{2-6C)alkanoylamino, heterocyclyl-(1-6C)alkoxy­

(1-6C)alkyl, heterocyclyl-(l-6C)alkylamino-(l-6C)alkyl ·and N-(1-6C)alkyl-heterocyclyl-

5 (l-6C)alkylamino-(l-6C)alkyl, 

or Q is· substituted with a (l-3C)alkylenedioxy group, 

and wherein any of the substituents on Q defined hereinbefore which comprises a CHi group 

which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

optionally bear on each said CJ:l2 or CH3 group a substituent selected from hydroxy, amino, 

1 O (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 

and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on Q may optionally 

bear 1or2 substituents selected from hydroxy, halogeno, (1-6C)alkyl, (1-6C)alkoxy, carboxy, 

(1-6C)alkoxycarbonyl, N{l-6C)alkylcarbamoyl, N,N-di-[(I,..6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, halogeno-(1-6C)alkyl, 

1 S hydroxy-(l-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-(1-6C)alkyl, amino-{l-6C)alkyl, 

(1-6C)alkylamino-(1-6C)alkyl, di-[(l-6C)alkyl]amino-(1-6C)alkyl, aryl and aryl-(1-6C)alkyl; 

or a pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof; 

except that 3-(S-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 

3-[S-( 4-methylbemami~o )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 

20 3-[S-(4-methoxybCnzamido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-0ne are 

excluded. 

3. An amide derivative of the Formula Ia according to claim I wherein Xis -NHCO- or 

-CONH-;. 

25 R3 is hydrogen, methyl or ethyl; 

mis 0, 1 or2; 

R1 is hydroxy, tluoro, chloro, bromo, tritluoromethyl, cyano, methyl, ethyl; methoxy, ethoxy, 

amino, methylamino, ethylamino, dimethylamino, ~iethylamino, methylaminomethyl, 

ethylaminomethyl, dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy, 

30 3-aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 

3-ethylaminopropoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 
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3-dimethylaminopropoxy, 3-diethylaminopropoxy, 2-aminoethylamino, 3-aminopropylamino, 

2-methylaminoethylamino, 2-ethylaminoethylamino, 3-methylaminopropylamino, 

3-ethylaminopropylamino, 2-dimethylaminoethylamjno, 2-diethylaminoethylamino, 

3-dimethylaminopropylamino, 3-diethylaminopropylamino, N-(2-aminoethyl)-

5 N-methylamino, ;N-(3-aminopropyl)-N-methylamino, N-(2-methylaminoetbyl)­

N-metliylamino, N-(2-ethylaminoethyl)-N-methylamino, N-(3-methylaminopropyl)­

N-methylamino, N-(3-ethylaminopropyl)-N-methylamino, N:-(2-dimethylaminoethyl)­

N-methylamino, H-(2-diethylaminoethyl~N-methylamino, N-(3-dimethylaminopropyl)­

N-methylamino, N-(3-diethylaminopropyl)-H-methylamino, pyridyl, pyrldylmethyl, 

10 pyridylmethox.y, 3-pyrrolinyl, pyrrolidinyl, piperidinyl, homopiperldinyl, morpholinyl, 

piperazinyl, 4-methylpiperazinyl, 4-ethylpiperazinyl, homopiperazinyl, 

4-methylhomopiperazinyl, 4-acetylpiperazinyl, pyrrolidinylmethyl, piperidinylmethyl, 

morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, homopiperazinylmethyl, 

4-methylhomopiperazinylmethyl, 4-acetylpiperazinylmethyl, pyrrolidinyloxy, 

1 S 1-methylpyrrolidinyloxy, piperidinyloxy, 1-methylpiperidinyloxy, homopiperidinyloxy, · 

1-methylhomopiperidinyloxy, 2-(pyrrolidinyl)ethoiy, 3-(pyrrolidinyl)propoxy, 

2-(piperidinyl)ethox.y, 3-(piperidinyl)propoxy, 2-(morpholinyl)ethoxy, 

3-(morpholinyl)propoxy, 2-(piperazinyl)ethoxy, 3-(piperazinyl)propox.y, 

2-( 4-methylpiperazinyl)ethoxy, 3-( 4-methylpiperazinyl)propoxy, 

20 2-( 4-acetylpiperazinyl)ethoxy, 3-( 4-acetylpiperazinyl)propoxy, 

3-dimethylaminopropylaminomethyl, 3-dimethylamino-2,2-dimethylpropylaminomethyl, 

2-(1-methylpyrrolidinylethyl)aminomethyl, 3-pyrrolidinylpropylaminomethyl, 

2~morpholinylethylaminomethyl, 3-morpholinylpropylaminomethyl, 

2-piperazinylethylaminomethyl, 3-( 4-methylpiperazinylpropyl)aminomethyl, 

25 pyridylmethoxy, imidazolylmethoxy, thiazolylmethoxy and 2-methylthiazolylmethoxy; 

nisOorl; 

R2 is fluoro, chloro, bromo, methyl or ethyl; 

q is O; and 

Q is phenyl, indenyl, iiidanyl, tetrahydronaphthyl, fluorenyl, furyl, thienyl, oxazolyl, 

30 isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, pyridyl, pyridazinyl, pyrimidinyl, 

pyrazinyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, benzimidazolyl, benzotbiazolyl, 
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ir;idazolyl, benmfura7.anyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, oaphthyriclinyl, 

carbazolyl, dibenzofuranyl, dibenzothiophenyl or xanthenyl which optionally bears 1 or 2 

substituents selected-from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, 

ethyl, methoxy, ethoxy, propoxy, isopropoxy, cyclopentyloxy, methylenedioxy, methylamino, 

· 5 ethylamino, dimethylamino, diethylamino, acetamido, propionamido, H-methylacetamido, 

methmiesulphonamido, N-methylmetbanesulphonamido, aminomethyl, methylaminomethyl, 

ethylaminomethyl, dimethylaminomethyl; diethylaminomethyl, 2-hydroxyethoxy, 

3-hydroxypropoxy, 2".'metho~yethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-etho":Yl>ropoxy, 

2-aminoethoxy, 3~aminopropoxy, 2-methylaminoethoxy, 2-ethylaminoethoxy, 

10 3-methylaminopropoxy, :3-ethylaminopropoxy, 2-dimethylaminoethoxy, 

2-diethylaminoethoxy, 3•dimethylaminopropoxy, 3-diethylaminopropoxy, phenyl, furyl, 

thienyl, pyridyl, pyrid.ylmethyl, pyridylmethoxy, azetidinyl, 3-pyrrolinyl, pyrrolidinyl, 

piperidinyl, homopiperidinyl, morpholinyl, piperazinyl, 4-methylpiperazinyl, 

homopiperazinyl, 4-methylhomopiperazinyl, +acetylpiperazinyl, pyrrolidinylmethyl, 

15 piperidinylmethyl, morpholinylmethyl, piperazinylmethyl, 4-methylpiperazinylmethyl, 

4-acetylpiperazinylmethyl, pyrrolidinyloxy, 1-methylpyrrolidinyloxy, 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, 

20 2-( 4-methylpi:Perazinyl)ethoxy, 3-( 4-methylpipermnyl)propoxy, 

2-(4-acetylpiperazinyl)ethoxy and 3-(4-acetylpiperazinyl)propoxy, and wherein any phenyl, 

furyl, thienyl, pyridyl or heterocyclyl group in a substituent on Q may optionally bear 1 or 2 

substituents selected from fluoro, chloro, methyl and methoxy; 

25 

or a pharmaceutically-acceptable saltthereof. 

4. An amide derivative of the Formula lb according to claim 2 wherein R3 is hydrogen or 

methyl; 

m is 1 and R 1 is selected from diethylaminomethyl, N-(3-dimethylaminopropyl)­

N-methylamino, pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 4-methylpiperazin-

30 1-yl, 4-ethylpiperazin.:.1-yl, homopiperazin-1-yl, 4-methylhomopiperazin-1-yl, 

piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, 
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morpholinomethyl, 3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, 

pyrrolidin-3-yloxy, piperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 2-piperidinoethoxy, 

2-morpholinoethoxy, 3-dimethylaminopropylaminomethyl, 3-dimethylamino-

2,2-dimethylpropylaminomethyl, 2-(1-methylpyrrolidin-2-ylethyl)aminomethyl, 3-pyrrolidin-

5 1-ylpropylaminomethyl, 2-morpholinoethylaminomethyl, 3-morpholinopropylaminomethyl, 

2-pipeiazin-t-ylethylaminomethyl, 3-(4-methylpiperazin-t-ylpropyl)aminomethyl and 

2-pyridylmethoxy; 

nisOorl; 

R2 is methyl; 

10 qis O; and 

Q is 3-pyridyl or 4-pyridyl which bears a substituent selected from pyrrolidin-1-yl, 

morpholino, piperidino, piperazin-1-yl and 4-methylpiperazin-1-yl; 

or a pharmaceutically-acceptable salt thereof. 

15 5. An ~ide derivative of the Formula lb according to claim 2 wherein R3 is hydrogen or 

methyl; 

mis 1 and R1 is selected from diethylaminomethyl, N-(3-dimethylaminopropyl)­

N-methylamino, 3-pyrrolin-1-yl, pyrrolidin-1-yl, morpholino, piperidino, homopiperidin-1-yl, 

piperazin-1-yl, 4-methylpiperazin-1-yl, 4-ethylpiperazin-1-yl, homopiperazin-1-yl, 

20 4-methylhomopiperazin-1-yl, piperazin-1-ylmethyl, 4-methylpiperazin-1-ylmethyl, 

homopiperazin-1-ylmethyl, 4-methylhomopiperazin-1-ylmethyl, morpholinomethyl, 

3-aminopyrrolidin-1-ylmethyl, 3-hydroxypyrrolidin-1-ylmethyl, pyrrolidin-3-yloxy, 

N-methylpyrrolidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 

homopiperidin-4-yloxy, N-methylhomopiperidin-4-yloxy, 2-pyrrolidin-1-ylethoxy, 

25 2-piperidinoethoxy, 2-morpholinoethoxy, 3-dimethylaminopropyJaminomethyl, 

3-dimethylamino-2,2-dimethylpropylaminomethyl, 2-( l-methylpyrrolidin-

2-ylethyl)aminomethyl, 3-pyrrolidin-1-ylpropylaminomethyl, 

2-morpbolinoethylaminomethyl, 3-morpholinopropylaminomethyl, 2-piperazin-

1-yletbylaminomethyl, 3-( 4-methylpiperazin-1-ylpropyl)aminomethyl, 2-pyridylmethoxy, 

30 4-thiazolylmethoxy and 2-methylthiazol-4-ylmethoxy; 

n is 0 or 1; 
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Q is phenyl which bears 1 .ot 2 substituents selected from fluoro, chloro,.trifluoromethyl, 

methoxy, cyclopentyloxy, ace:tamido, N-methylmetbanesulphonamido, 2-furyl, 

5 azetidin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl, morpholino, piperidino, homopiperldin-1-yl, 

piperazln-1-yl, homopiperazin".' 1-yl, 4-methylpiperazin-1-yl and 4-methylhomopiperazin-1-yl, 

or Q is 1-fluorenyl or 4-dibenzofuranyl, or Q is 3-pyridyl or 4-pyridyl which bears a 

substituent selected from azetidin-1-yl, 3-pyrrolin-1-yl, pyrrolidin-1-yl, morpholino, 

piperidino, homopiperidino, piperazin-1-yl, homopiperazin-1-yl, 4-methylpiperazin-l-yl and 

10 4-methylhomopiperazin~ 1-yl; 

or a pharmaceutically-acceptable salt thereof. 

6. An amide derivative of the Formula lb according to claim 2 wherein R3 is hydrogen or 

methyl; 

15 mis 1 and R1 is4-methylpiperazin-1-yl, 4-methylhomopiperazin-1-yl or· 

N-(3-dimethylaminopropyl)-N-methylamino; 

n is 0or1; .· 

R2 is 6-methyl; 

q is O; and 

20 Q is 2-pyrrolidin-1-ylpyrid-4-yl, 2-(3-pyrrolin-1-yl)pyrid-4-yl, 2-piperidinopyrid-4-yl, 

2-morpholinopyrid-4-yl, 1-fluorenyl, dibenzofuran-4-yl, 3-acetamidophenyl or 

3-(2-furyl)phenyl; 

or a pharmaceutically~cceptable salt thereof. 

25 7. An amide derivative of the Formula lb according to claim 2 wherein R3 is hydrogen; 

mis I and R1 is piperazin-1-yl, 4-methylpiperazin-1-yl,4-methylhomopiperazin-1-yl or 

N-(3-dimethylaminopropyl)-N-methylamino; 

n is 0or1; 

R2 is 6-meth.yl or 6-tluoro; 

30 q is O; and 

Q is 2-azetidin-1-ylpyrid-4-yl, 2-pyrrolidin-l-ylpyrid-4-yl, 2-(3-pyrrolin-1-yl)pyrid-4-yl, 
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2-piperidinopyrid-4-yl, 2~~brpholinopyrid-4-yl, l-tluorenyl~~~tenzofuran-4-yl, 
5-{ 4-chlorophenyl)fman~2-yl, 4-( 4-chlorophenyl)thien-2-yl, 2-methoxyphenyl, 

3-ethoxyphenyl, 3-(1,1,2,2-tetrafluoroethoxy)phenyl, 3,4-methylenedioxyphenyl, 

3-acetamidophenyl, 3-(4-fluorophenyl)phenyl, 3-(2-furyl)phenyl, 

5 3-fluoro-5-pyrrolidin-l-ylphenyl, 3-fluor<>-S-piperidinophenyl, 3-fluoro-5-morpholinophenyl 

or 3-mtirpholino-S-trifluoromethylphenyl; 

or a pharmaceutically-acceptable salt thereof. 

8. An amide derivative of the Formula Ia according to claim 1 selected from:-

1 O 6-(N-(3-dimethylaminopropyl)-N-methylamino )-3-(2-methyl-S-(2-morpholinopyrid-

4-ylcarbonylamino )phenyl]-3,4-dihydroquinazolin-4-one, 

6-[N-(3-dimethylaminopropyl)-N-methylamino ]-2-methyl-3-[2-methyl-

5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl].;3,4-dihydroquinamlin-4-one, 

6-[N-(3-dimethylaminopropyl)-N-methylamino]-3-[S-(2-morpholinopyrid-

1 S 4-ylcarbonylamino )phenyl]-3,4-dihydroquinazolin-4-one, 

6-( 4-methylpiperazin-1-yl)-3-[2-methyl-5-(2-morpholinopyrid-4-ylcarbonylamino )phenyl]-

3,4-dihydroquinazolin-4-one, 

8-[N-(3-dimethylaminopropyl)-N-methylamino]-3-[2-methyl-5-(2-morpholinopyrid-

4-ylcarbonylamino)phenyl]-3,4-dihydroquinazolin-4-one, . 
20 3-[2-methyl-5-(2-pyrrolidin-l-ylpyrid-4-ylcarbonylamino )phenyl]-

6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one, 

3-(2-methyl-S-(2-piperidinopyrid-4-ylcarbonylamino )phenyl]-

6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one, 

3-{2-methyl-5-[2-(3-pyrrolin-1-yl)pyrid-4-ylcarbonylamino ]phenyl}-

25 6-( 4-methylpiperazin-1-yl)-3,4-dihydroquinazolin-4-one, 

3-[S-dibenzofuran-4-ylcarbonylamino-2-methylphenyl]-6-(4-methylpiperazin-1-yl}-

3,4-dibydroquinazolin-4-one, 

3-{ 5-[3-{2-furyl)benzamido )-2-methylphenyl }-6-( 4-methylpiperazin-1-yl)-

3,4-dihydroquinazolin-4-one and 

30 3-[S-{3-acetamidobenzamido )-2-methylphenyl}-6-( 4-methylpiperazin-l-yl)-

3,4-dihydroquinazolin-4-one, 
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or a pharmaceutically-acceptable salt thereo£ 

9. A process for the ~tion of an amide derivative of the Formula la or lb, or a 

pharmaceutically-acceptable salt or in-vivo-cleavable ester thereof, according to claim 1 or 

claim 2 which comprises:• 

S (a) reacting an N-phenyl-2-aminobennmide of the Formula Il 

. (R2)n . oa 
~ ~ X -(CH2)q-Q 

with a carboxylic acid of the Formula Ill, or a reactive derivative thereof, 

0 

HO~R3 III 

II 

wherein variable groups are as defined in claim 1 and wherein any functional group is 

10 protected if necessary, and: 

15 

20 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-yivo-cleavable 

ester; 

(b) reacting an aniline of the Formula X 

0 ~(R"), 

N . NH2 

NAR3 x 
with a carboxylic acid of the Formula VI, or a reactive derivative thereof, 

VI 

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: 

(i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo-cleavable 
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ester; 

( c) for the preparation of an amide derivative of the Formula Ia wherein R 1 or a 

substituent on Q is (1-6C)alkoxy or substituted (l-6C)alkoxy, (1-6C)alkylthio, 

(I-6C)alkylamino, di-[(l-6C)alkyl]amino or substituted (l-6C)alkylamino, the alkylation, 

S conveniently in the presence of a suitable base, of an amide derivative of the Formula la 

wherein R1 or a substituent on Q is hydroxy, mercapto or amino as appropriate; 

( d) for the preparation of an amide derivative of the Formula Ia wherein a substituent on 

Q is amino, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, substituted (l-6C)alkylamino, 

substituted N~l-6C)alkyl-(2-6C)alkylamino or a N-linked heterocyclyl group, the reaction, 

10 conveniently in the presence of a suitable base, of an amide derivative of the Formula Ia 

wherein a substituent on Q is a suitable leaving group with ·an appropriate amine; 

(e) for the preparation of an amide derivative of the Formula la wherein R1 or a 

substituent on Q is (l-6C)alkanoylamino or substituted (2-6C)alkanoylamino, the acylation of 

a compound of the Formula la wherein R1· or a substituent on Q is amino; 

15 (t) for the preparation of an amide derivative of the Formula Ia wherein R1 or a 

substituent on Q is (1-6C)alkanesulphonylamino, the reaction of a compound of the 

Formula Ia wherein R1 or a substituent on Q is amino with a (1-6C}alkanesulphonic acid, or 

an activated derivative thereof; 

(g) ~or the preparation of~ amide derivative of the FofDlula Ia ~herein R 1 or a 
. - . : . •; . -

20 substituent on Q is carboxy, 9arboxy-(l-6C)alkyl, carboxy-(l-6C)alkoxy, carboxy-

(l-6C)alkylamino, N-(l-6C)alkyl-carboxy-(1-6C)alkylamino or carboxy­

(2-6C)alkanoylamino, the cleavage of a compound of the Formula Ia wherein R1 or a 

substituent on Q is (1-6C)alkoxycarbonyl, (1-6C)alkoxycarbonyl-(l-6C)alkyl, 

(1-6C)alkoxycarbonyl-{l-6C)alkoxy, (l-6C)alkoxycarbonyl-(1-6C)alkylamino, 

25 N:-(l-6C)alkyl-{l-6C)alkoxycarbonyl-(1-6C)alkylamino or (1-6C)alkoxycarbonyl­

(2-6C)alkanoylamino as appropriate; or 

(h) for the preparation of an amide derivative of the Formula la wherein R1 is amino-

(1-6C)alkyl, (1-6C)alkylamino-(l-6C)alkyl, di;.[(l-6C)alkyl]amino-(1-6C)alkyl or a 

heterocyclyl-{l-6C)alkyl group, the reaction, conveniently in the presence of a suitable base, 

30 of a compound of the Fonnula Xlll 
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xm 
wherein X, R2

,· R3
, n, q and Q have any of the meanings defined in claim 1 and Z is a suitable 

leav~g group with an appropriate amine or heterocycle. 

S 10. A pharmaceutical composition which comprises an amide derivative of the Formula la 

or lb, or a pharmaceutically-acceptable or in-vivo-cleavable ester &ereof, as defined in claim 

1 or claim 2 or an amide derivative selected from:-

3-(S-benzamido-2-m~ylphenyl)-2-methyl~3,4-dihydroquinazolin-4-one, 

3-[S-( 4-methylbenzamidQ )-2-methylphenyl]-2-m.ethyl-3,4-dihydroquinazolin-4-one and 

I 0 3-[S-( 4-methoxybell7.amido )-2-methylphenyl]-2-methyl-3,4-dihydroquinamlin-4-one in · 

association with a pharmaceutically-acceptable diluent or carrier. 

11. The use of an amide derivative of the Formula la or lb, or a pharmaceutically-

acceptable salt or in-vivo-cleavable ester thereof, as defined in claim I or claim 2 or an amide 

15 derivative selected from:-

3-(5-benzamido-2-methylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 

3-[S-( 4-methylbemamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 

3-[S-( 4-methoxybenzamido )-2-methylphenyl]-2-methyl-3,4-dihydroquinamlin-4-one in the 

manufacture of a medicament for use in the treatment of diseases or medical conditions 

20 mediated by cytokines. · 

12. A method of treating diseases or medical conditions mediated by cytokines which 

........ 

comprises administering to a warm~blooded animal an effective amount of an amide 

derivative of the Formula Ia or lb, or a pharmaceutically-acceptable salt or in-vivo-cleavable 

25 ester thereof, as defined in claim 1 or claim 2 or of an amide derivative selected from 

3-(5-bemamido-2-metliylphenyl)-2-methyl-3,4-dihydroquinazolin-4-one, 

3-[S-(4-methylbenmmido)-2-methylphenyl]-2-methyl-3,4-dihydroquinazolin-4-one and 
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... ~-.:';.'::. \.-. ~y::~1~~ 3-[ S-( 4-methoxybenza~ido)-2-methylphenyl]-2-methyl-3,~ydroquinazolin-4-one . 

... 


