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- QUINOLINE DERIVATIVES. 

The present inveniion relates to novel compounds, in particular to novel quinoline 
S dcrivmives. to processes for the ptepmation of such compounds, to pbarmaceuiical 

compositions containing such compounds and to the use of such compounds in medicine. 
The mammalian peptide Ncurokinin B (NKB) belongs to the Tachykinin (TK) 

peptide family which also include Subsamce P (SP) and Neurokinin A (NKA). 
Pbmm•cological and molecular biological evidmce bas shown the cxistmce of tbrce 

JO subtypes of1K receptOr (NK.1, NK.2 and NK3) and NICB binds p!efmentially to the NK.3 
receptor although it also recognises the other two raceptors with lower afiinity (Maggi et 
al, 1993, J. Auton. PhannacoL. 1J,23-93). 

Selective peptidic NK.3 m:eptor antagonists are known~ 1990 R.eguL 
Pept., 31, 12S-13S), and filldings with pcptidic NIC.3 receptor agonists suggest tbat NKB, 

15 by activating the NK.3 teeeptor, bas a key role in the modulation of ncmal input in 
airways, skin, spinal cord and nipo-miatal pathways (Myers and Undem, 1993, 
J.Phpiol., 470, 665-679; Comnme m al., 1993, Rspl. Peptides, 46, 426-429; Mccmon 
andKrausc, 1994,J.Neuro.rci., 14(2), 712-720;Arcaasctal.1991,J.Neuro.rci., 11, 
2332-S). However, the peptide-like natme of the known antagcmists makes them likely to 

20 be too labile from a metabolic point of view to serve as practical tbcrapemic apats. 
We have now discovered a newel class of non-peptide NIC.-3 ntagcmiscs which~ 

far more stable hm a mellbolic point of view than the known peptidic NK-3 ieceptor 
aatagonists and are of poamial tbmapemic utility. These compounds also bave NK-2 
antagonist activity and are tberefme ccmsidcnd to be of potential use in the prmmtion 

25 and treatment of a wide variety of clinical conditions which me cbaractaized by 
ovemimulation of the tachylcinin teceptms, in pmicular NK-3 and NK-2. 

These conditions include resphatory diseases,. such IS chronic obstructive 
pulmonary disease (COPD), asthma, airway hypencactivity, cough; inflammatory 
diseases such as intlammatoTy bowel cliseaset psoriasis, fibrositis, osteoarthritis, 

30 dleumatoid artbrhis and inflammatory pain; nemogcnic jnftammarion or peripheral 
ncmropatby, allergies such as eczema IDd rhini1is; ophthalmic diseases such as ocular 
inflammation,~ vernal ccmjuctivitis and the like; cuum.cous diseases, skin 
disorders and itch, such as Clttaneous wbeal and flare, contact dermatitis, atopic 
demaatitis, urticaria and other eczematoid dermatitis; adverse immunolopcal rcactiOJIS 

3S such as rejection of transplanted tissues and clisonlen related to hmmme enhancement or 
suppmsion such as systhemic lupus erythematosi.s; gastiointestinal {GI) clismdcrs and 
diseases of the GI tract such as disorders associated with the nemonal cmmol of viscera 
such as ulcerative colitis, Crohn's disease and·urinary incontinence; renal disorders and 
disorders of the bladder function, (hereinafterrefened to IS the 'Primary Conditions'). 

40 In addition, certain of the plCSCJ1t compounds are indicated to be panicularly 
selective for the periphery rather than the central nervous system. These compounds are 
therefore considered to be especially useful in the treatment of those components of the 

·l· 

SUBSTITUTE SHEET {RULE 26) 



···-----·-· ·--------------

W097/11680 PCl'/EP96/05203 

'Primary Conditions' which require a peripheral-selectivity. 
Certain compounds of this invention also show CNS activity and hence are 

considered to be of partic:u1ar use in the tteatmmt of disorders of the cen1ral nervous 
system such as anxiety, depression, psychosis and schizophrenia; neurodepnerative 

5 dismders such as AIDS related dementia, senile dementia of the Al7hcimer type, 
A17beimer's diase. Down's syndmme, Huntington's disease, Parkinson's disease, 
movement disorders and convulsive dismders (for example epilepsy); dcm.yeliDatiDg 
diseases such as multiple sclerosis and amyotrophic lateral sc1emsis and other 
nemopathological disorders auch as diabetic neuropathy, AIDS re1ated nemopathy, 

10 chmotherapy-induced neuropathy and nemalgia; addiction disorders such as alcoholism; 
stress related somatic disorders; reflex sympathetic dystrophy such as shoulder/band 
syndrome; dysthymic disorders; eating disorders (such as food intake disease); fibrosiDs 
and collapn diseases such as scleroderma and eosinopbilic fascioliasis; disotdms of the 
blood flow caused by vuodilation and vasospastic diseases such as anwna, migndne and 

15 Reynaud's disease and pain or nociception, for example, that is attributable to or 
associated with any of the foregoing conditions especially the tranmission of pain in 
migraine, (hereinafter refmed to as the 'Secondary Conditions'). 

Ceraain of these compounds arc selective antagonists of the NK.-3 receptor relative 
to tbe NK-2 ieceptor. 

20 In an alternative aspect, certain of these compounds are combined NK-2/NK-3 
antagonists and hence are consldemt to be particu1arly suitable for the treatmc:at and/or 
praphylaXis of respiratory diseases, such.as c1nnic obstructive pulmonary dinae 
(COPD}, astJuna, airway hypeneactivity and C0111L 

The compmmds me also considered to be useiU1 as diagnostic tools for assessing 
25 the degree to which neurokmin-3 receptor activity (nmmal, ovaactivity or undcractivity) 

is implicated in a patient's symptoms. 

According to the pesent invention there is~ a compound of formula (I): 

0 NH~Ar 
Ri R 

(I) 

30 or a solvate thereof, or a salt thmeof, whmeiD, Ar is an opticmally substituted myl or a C5. 
7 cycloalkdienyl group, or an optionally substituted single or iUsed ring aromatic 
heterocyclic group; 

Ris Ct-6 alkyl, C]-7 cycloalkyl, C3.7 cycloalkylalkyl, optionally substituted 
phenyl or phenyl C1-6 alkyl, an optionally substituted five-membered heteioaromatic ring 

35 comprising up to four heteroatoms selected from O and N, hydroxy C1-6 alkyl, amino 
Ct-6 alkyl, C1-6 alkyJaminoalkyl, di C1 .. 6 alkylaminoalkyl, C1 .. 6 acylaminoalkyl, Ct-6 
alkoxyalkyl, Ct-6 alkylcarbonyl, carboxy, Ct-6 alkoxyxcarbonyl, Ct-6 alkoxycarbonyl 
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C1.6 alkyl, aminocarbonyl. Ct-6 alkylaminocarbonyl, di C 1-6 alkylaminocarbonyl, 
halogcmo Cl ·6 alkyl; or R is a group -{CH2)p· wherein p is 2 or 3 which group forms a 
ring with a carbon atom of Ar; 

Rt represents hydrogen or up to four optional subtitntents selected from the list 
S consisting of C 1·6 alkyl, C 1-6 alkmyl, aryl, C 1-6 alkoxy, hydroxy, halogen, ni1ro, 

cyano, carbox.y, carboxamido, sulphonamido, C1-6 alkoxycarbonyl, trifluoromcthyl, 
acyloxy, phthalimido, amino or mono-and di-C1-6 alkylamino; 

R2 1epiescnts a moiety -O-(CH2)..-X wbmin X is alkyl optionally substituted 
with one or two groups selected from hydroXy and amino; carboxy, cyano, C 1-6 

10 alkoxycarbcmyl, aminocarbonyl, mono- or di-Ct-6 alkylaminncarbcmyl, amino-Ct-6· 
alkylaminocarbcm.yl or mono- or cli-C1-6-alkylamino-C 1-6-alkylaminocarbonyl; or Xis a 
group -NX1X1 wherein X1 and X2 each independently represent hydrogen, allcylcarbanyl, 
arylcarbonyl, heteroarylcarbonyl, aryl·Ct-6-alkylcarbcmyl, heteroaryl Ct-6· 
alkylcarbcmyl, aminncarbonyl, mono- or bis-C1-6 aJkylmrinocarbonyl, amino C1-6 

15 allcylcarbcmyl, ll10DO« bis-C1.6 alkylamino Ct-6 alkylcarbonyl, a moiety offormula­
CO-T-CO-T 1 or a 5 to 9 membaecl single or fused ring cycloalkyl group optionally 
comprising l or 2 nitrogen atoms and optionally 1 or 2 additioDal heteroatoms selected 
from O or N and wherein one or two ring moms are optionally substituted with Ct-6 
alkyl. said ring being optionally fused to a bemcme riaa; wheiein the above memioned 

20 aryl and hetmoaryl groups are optionally substituted with up to two groups selectlld 
fmm:hyckoxy, C 1-6 alkoxy, hydroxy-Ct.(; alkyl, amUlo-C1.().llkyl, mono- or bis- Ct-6· 
alkylamino, mono- or bis- C1-6-alkylamino-C1.()..alky1, amino-C1-6.aJkoxy, mono- or 
bis- C1-6-alkylamino-C1-6·allmxy, cmboxy, C-1-6-allcylcarbonyl, C-1-6·alkoxycarbcmyl. 
carboxy-C 1·6 alkyl, carboxy-Ct-6 a1koxy ad C·1-6-alkylcarbonyl Ct-6 alkoxy; and 

2S wherebi the alkyl moiety of any beleroaryl-C1-6-alkyl or aryl-C1.6·alkyl group is 
optionally substituted with an amino, amono-C 1-6-aJkylamino or a bis-C 1-6-alky amino 
group;or Xis a C-linked single or fused rins hetaocyclic group, any ring being satmated 
or unsatmated and consisting ors- to 6- ring atoms, said ring atoms 
comprising 1 or 2 nitrogen atoms and optionally 1 or 2 additional heteroatoms selected 

30 from 0 or N and wherein one or two ring atoms are opdonally substituted with Ct-6 
alkyl, hydroxy, amino, mono- or bis- C 1-6-alkylamino or an oxo substituent; and n is mo 
or an integer in the nmse of fmm 1 to 1 proWting that when Xis a pup -NX1X2, n is 
only an integer in the nmge of from 2 to 7 aa4 pmviding that X1 and X2 are not 
simultaneously hydrogcn;or R2 l'CpleSClltS a moiety·NH-CO-NHY wherein Y represents 

35 C1.6 -alkyl, aryl, aryl C1.3 -alkyl. a moiety-(CH2),-X3 wherein pis an integer in the 
range of imn 1 to 4 and X3 is carboxy, C 1-6 alkoxycarbonyl, or a moiety -CO-NH· 
(CHJ)q·N"4X, wherein q is an integer in the range of from 2 to 4 and X.. and x, each 
indcpendcntly 1eprescnt hydrogen, C 1-6 alkyl or C 1-6 alkylcarbon.yl; 

R3 is branched or linear C1-6 alkyl, C3.7 cycloallcyl, C4-7 cycloalkylalkyl, 
40 optionally substituted myl, or an optionally substituted single or fused ring aromatic 

heterocyclic group, ; 
T is a C 1-6 alkylene or C2-6 alkenylene group; and 
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T 1 is hydroxy or C 1-6 alkoxy. 
Suitably, Ar represents phenyl 
Suitably, R represents C 1-6 alkyl, for example ethyl. 
Preferably, R is ethyl. 

S Preferably, Rt represents hydrogen. 

PCT/EP96/0S203 

When R2 represents a moiety -0-(CHl>a-X wherein n is an integer in the range of 
from 1 to 7, such as 1, 2 and 3, suitable values ofX include carboxy, Ct-6 
alkoxycarbonyl, aminocarbonyl, mono- or di- Ct-6 alkylaminocarbonyl or Xis a C­
linked single or fused ring heterocyclic srouP as defined n relation to formula (I); 

10 pmerably Xis carboxy, CJ-6 alkoxycarbonyl, for example ethoxyearbonyl, or the said C­
linked single or fused ring heterocyclic group, for example pyridyl; preferably n is 1 or 3. 

In one pieferred aspect R2 is a group -0-(CHl).-X wherein X represents c:arboxy 
or C l-6 alkoxycarbonyL 

In one prcfmed aspect R2 is a group -0-(CHl).-X wherein X represents a C­
lS liDkcd single or fused ring heterocyclic group as defined in relation to fonnula (I). 

When R2 represents a moiety -O-{CH2).-X whsein n is an integer in the range of 
from 2 to 7, such as 2 and 3, suitable values of X include a group -NX1X2 wherein X1 and 
X2 each independeDtly represent hydrogen, a!kylcarbonyl, beteroarylcarbcmyl, 
arylcarbonyl, aminocarbcmyl, mono- or c&-Ct-6 aJkylaminocarbODyl, a moiety of the 

20 above defined formula-CO-T-CO-Tt or a S- or 6- membered cycloalkyl group said 
gmup being optionally fused to a bemene riag, pmviding tbat X1 and~ are not 
simu11ane0usly hYclrogen; prefcmbly one ofX1 and X2 is hydrogen and the other is 
selected from heteroarylcarixmyl, mylcarbonyl or a moiety of the above defined formula­
CO-T-CO-T1. 

2S Examples ofX include carboxy, cyano, ethoxycarbonyl, aminocarbonyl, 
dimethylaminocarbonyl, (2-indanyl)amino and benzoylamino. 

One particular value of R2 is -O-(CH2)..-X wherein n is an integer 1, 2 or 3 and X 
iscarboxy. 

One particular value ofR2 is -0-(CHl).-X wherein n is an integer l, 2 or 3 and X 
30 is ethoxyc:arbonyl. One particular value of R2 is -O-(CH2)1-X wherein n is an integer 

1, 2 or 3 and X is pyridyl. 
One particular value of R2 is -0-(CHl).-X wherein n is an integer 2 or 3 and X is 

a group -NX1X2 wherein X1 is hydrogen and X2 is a S to 9 membered single ring 
cycloalkyl group ling fosed to a benzene ring, for example a 2-indanylamino group, or an 

35 N·metb.yl-8-aabicyclo[3.2.l]oct-3-yl group 
One particu)ar value of R2 is -0-(CHl).-X wherein n is an integer 2 or 3 and Xis 

a group -NX1X2 wherein X1 is hydrogen and X2 is amino-C 1-6 alkylcarbonyl or mono-or 
bis-Ct-6 alkylamino C 1-6 alic.ytcarbonyl, for example 2-aminoacetyl. 

One particular value of R.2 is -0-(CH:z).-X wherein n is an integer 2 or 3 and X is 
40 a group -NX1X2 wherein X1 is hydrogen and X2 is a moiety of fonnula -CO-T-CO Tt 

wherein T is a C 1-6 alkylene, for example -CH2CH2-and T 1 is hydroxy or C 1-6 alkoxy • 
especially hydroxy. 

SUBSTITUTE SHEET (RULE 26) 

Ii 



W097/21680 
PCT/EP96f0520J 

One particular value ofR2 is -O-(CH2)11·X wherein i1 is an integer 2 or 3 and X is 
a poup-NX1X2 whmdnX1 is hydrogen and X2 is optionally substituted 
heteroarylcarbonyl, such as 2-pyrazinylcarbonyl and 3-amino-2-pyrazinylcarboDYl. 

One particular value ofR2 is ..()..(CH:Vn~X wherein n is an integer 2 or 3 and Xis 
S a poup-NX1X2 whereinX1 is hydrogen and X2 is optionally substituted aryl- C1-6· 

alkylcarbonyl group, such as 2-(methylaminomethyl) benzylcarbonyl, 2-
(pyrrOlidinomethyl)benzylcarbonyl, 2-(pym>lidinocthoxy)benzylcarbonyl and (2· 
carboxy)beazylcarbonyl. 

One prefmed value ofll2 is -O-(CH2)11-X wherein n is an intagcr 2 or 3 and Xis 
10 a group-NX1X2 wbCICin X1 is hydropn and X2 is a~ of the above defined fommla 

-CO-T-CQ.. T1, for example wherein T is ethylene and T 1 is OH. 
One pl'd'eued value ofll2 is -O-(CH2).-X whm:in n is an integer 2 or 3 and Xis 

a group-NX1X2 whmeiD X1 is hydrogen and X2 is and substituted aryl.Ct-6· 
alkylcarbonyl, for examlpe (2-carboxy)benzylcarbonyl and (2-

15 pyrrolictinomethyl)bcm.ylcarbonyl. 
One prefmed value ofR2 is ..().{CH2).-X wherein n is an integer 2 or 3 and Xis 

a group -NX1X2 whaeln X1 is hydrogen and X2 is bcteroarylcarbcmyl, for example 2-
pyrazinylcmbonyl. 

When ll2 represents a moiety-O-(CH2)..-X wherein n is zero, suitable values ofX 
20 include carboxy, Ct-6 a1koxycarbcmyl, fotewnple ethoxyc:arbcmyl. 

Y suitably 1oprcscmts aryl, for example phenyl, or a moiety-(CHVp-X3. 
When Y is -(CH2)p-X3 JI is favourably an integer 1. 
Wbm Y is -(CH2)p-X3, X3 is suitably Ct-6 allmxycmbonyl, for emnple 

etboxycarbcmyl 
25 Pm'ezred compouDds of formula (I) an those whcnin: 

Ar is phenyl, R is ethyl, R.1 is hydqm and R2 is a moiety·-O-(CH2).-X wherein 
eitbm: 

n is 1, 2 or 3 md Xis carboxy, Ct-6 alkoxycarbonyl, for example ethoxycarbonyl, 
or the C-linked single or fused ring beterocyclic group defined in relation to fmmula (I), 

30 for example pyridyl; 
or 
n is 2 or 3 and X is a gmup -NX1X2 wbaein Xi is hydrogen and X2 is moiety of the 
above defined fmmula -CO-T-CO-Tt, for example wherein Tis ethylene and Ti is OH, 
or X2 is substituted aryl-C 1-6-alkylcarbonyl, for example (2-carboxy)bcnzylcarbonyl and 

35 (2-pyrrolidinomethyl)bellzylcarbonyl or heteroarylcarbonyl, for example 2-
pymjnylcafocmyl 

1n particular should be mentioned the compounds of examples 2, 11, 14, 29, 34, 
36, 38, 39 and 40, especially 2. 11 and 40. 

It should also be stated that compounds2 and 11~.c:specially, 14 and29 are 
40 particularly active at the periphery and hence: are cODSidered to be especially selective for 

1hose 'Primary Conditions' which require peripheral selectivity, as discussed above. 
Compounds 34, 36 and 38 are particularly selective for the NK-3 receptor relative 
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to the NK.-2 receptor.~ 
As stated above certain of the compounds of fomwla (l) are combined NK-2/NK .. 

3 antagonists and are considmed to be particularly suitable for the 1reatment and/or 
prophylaxis of respiratory disease1t such as chronic obstructive pulmonary disease 

S (COPD), asthma, airway hypmeactivity and cough. Accordingly the present invm1ion 
also comprises a combined 
NK-2/NK-3 antagonist, especially for use in the treatment and/or prophylaxis of 
rcspilltory diseases. Also within the present invention is a method for the treatment 
and/or prophylaxis of zespiratory diseases in mammals, such as humans, which method 

10 comprises the administration of m effactive, non-toxic, pharmaceutically acceptable 
amount of a combined NK-2/NK-3 antasonist. 

A suitable, combined NX-2/NK-3 amagonist is an antagonist having an NK-
2/NK-3 binding affinity ratio in the range of iom 0.05 to 20, favourably 0.1 to 10, 
p!d:rably 1 to7 lllcl most preferably 1 to 5~ thus preferred compounds are considered to 

IS be substantially equipotent amagonis1s of the NK-2 and NK-3 rcceptms. 
Compounds 39 and 40 are particularly suitable as combined NK-2/NK-3 

antagonists and hence are particlarly suitable for the treatment and/or prophylaxis of 
respiratory diseases, such as chronic obstructive pulmonary disease (COPD), asthma, 
airway hJpeneactivity lltd coup. 

20 1be compounds of formula (1) may have at least one asymmetric centre - for 
example the carbon atom labelled with an astmisk (*)in the compound of formula (I) -
and thaefore may exist in mme than one stmeoisomeric fmm. The invention extends to 
all such stmoisomeric fmms and to mbctures tbaeo( including racemates. In particular, 
the invention includes compmmds wherein the asterisked carbon atom in fmmula (I) bas 

2S the stc:rcochemisby shown in formula (la): 

Ar 
NH-< , ... ,,, 

H R 
~ 

~ (la) 

wherein Ar, R, R.t. R2 and R.3 are as defined in relation to fonnula (1). 
30 The com.pounds of formula (I) or their salts or solvates are preferably in 

phann•ceutically acceptable or substantially pure fQJIJl. By pharmaceutically acceptable 
form is meant, inter al~.having a pharmaceutically acceptable level of purity excl~ 
nmma1 pharmaceutical additives such as diluents and caniers, and including no material 
considered toxic at normal dosage levels. 

35 A substamially pure form will generally contain at least SOOA. (excluding normal 
pbarmaceulical additives), preferably 75%, more preferably 90% and still more preferably 
95% of the compound of formula (I) or its salt or sol\llte. 

'' '' 
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One preferred pharmaceutically acceptable form is the crystalline form, including 
such form in pharmaccutical composition. In tho case of salts and solvates the additional 
ionic and solvent moieties must also be non-toxic. 

Suitable salts are pharmaceutically acceptab1e salts. 
S Suitable pharmaceutically acocptable salts include the acid addition salls with the 

conventional pbarmaceutica1 acids, for example maleic, hydrochloric, hydrobmmic, 
phosphoric, acetic, fumarlc, salicylic, citric, lactic, mandelic, ~ succinic, bcmmic, 
ascorbic and methanesulphonic. 

Suitable pharmaceutically acceptable salts include salts of acidic moieties of the 

10 compounds of formula (I) when they are present, for example salts of carboxy groups or 
phenolic hydroxy groups. 

Suitable salts of acidic moieties include metal salts, such as for example 
alumjnium, alkali metal salts such as litiam. sodium or potasshun, a]Jca1ine earth metal 
salts such as calcium or magnesium and ammonium or substituted ammonium salts, for 

15 emnple those with lower alkylamines such as triethylamine, hydroxy alkylamines such 
as 2-hydroxyethylamine_ bis-(2-hydroxyethyl)-amine or tri-(2-bydroxyethyl)-amine, 
cycloalkylamines such as bicyclohexylamine, or with procaine, dibenzylpipericline, 
N-benzyl..p..phenetbylamine, dehydroabietylamine, N.N'-bisdehydroabietylamine, 
glm:amine. N-methylglumnine or bases of the pyridine type such as pyridine, collidinc, 

20 quinine or quinoline. 
Suitable solvates me phazmaceutically acceptable solvatcs. 
Suitable pharmaceutically acceptable solvates include hydratas. 
1be term 'alkyl' when used alone or when forming part of other groups (such as 

the 'alkoxY BfOUP) includes straiaht- or bmnched-cbain alkyl groups ccmmhring 1 to 12 
25 cmbon atoms, suitably 1 to 6 carbon atoms, examples include methyl, ethyl, n-pmpyl, 

isopropyl, n·butyL isobutyl· or tat-butyl group. 
The tenn 'cycloalk:yl' includes groups having 3 to 12, suitably 4 to 6 ling carbon 

atoms. 
The term 'aryl' includes phenyl and naphthy~ preferably phenyl which unless 

30 specified to the contrary optionally comprise up to five, prefembly up to three substituents 
selected from halogen, alkyl, phenyl, alkoxy, baloalkyl, hydroxyalkyl, hydroxy, amino, 
Ditto, cyano, carboxy, alkoxycarbonyl, a1koxycarbanylalkyl, alkylcarbonyloxy, or 

alkylcarbonyl gmups. 

35 The term 'aromatic heterocydic group' or 'betmoaryl' includes groups comprising 
aromatic hetmocyelic rings containing fmm S to 12 ring atoms. suitably S or 6, and 
comprising up to four hetero-atoms in the or each ring selected from S, 0 or N. Unless 
sp'ecified to the contrary suitable substituents for 8ny heterocyclic group includes up to 4 
substituents selected from the group consisting of: alkyl, alkox.y, aryl and halogen or any 

40 two substituents on adjacent carbon atoms, together with the carbon atoms to which they 
are attached, may form an aryl group, preferably a benzene ring, and wherein the carbon 
atoms of the aryl group represented by the said two substituents may themselves be 
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substituted or unsustituted.unsubslitut 
When used herein the term 11balogen11 refers to fluorine, chlorine, bromine and 

iodine, preferably fluorine or chlorine. 
When used herein the tam "acyl" includes residues of acids, in particutar a 

5 residue of a carboxylic acid such as an alkyl· or aryl- carbonyl poap. 

10 

IS 

20 

The invention also provides a process for the preparation of a compound or 
formula (I), or a salt thelcof and/or a solvatc thereof, which process comprises reacting a 
compound of formula (Ill): 

(DI) 

wherein R' and At are Rand Ar as defined for formula (I) or a group or atom 

convertible to Rand Ar respectively, with a compound of formula (lI) or an adiYe 
derivative thereof: 

whereinll't, R'2 mulR'3 ate Rt, R.2 andR.3 respectively as defined in relation to 
formula (I) or a poup convertible to R.i. R2 mul R.3 to fmm a compound of formula (lb): 

H 

ro
~-<Af 

R' 

ll'a 
R'1 

N R'3 (lb) 

wherein At, R', ~t, R'2 and R.'3 are as defined above, and optionally thereafter canyiDg 
out one or mme of the following optional steps: 
(i) converting any one of At, R', R't, R'2 and R'3 to Ar, R, Rt, R2 or R3 respectively 

2S as tequired, to ob1ain a compound of fOllllUla (I); 
('u} converting a compound of fommla (I) into another compound of formula (I); and 
\di) preparing a salt of the compound of formula (I) and/or a solwte thereo! 

Suitable groµps convertible into other groups include protected forms of said 
groups. 

30 Suitably At, R', R't orR'3 each represents Ar,R,RJ, orR3 respectively or a 
protected form thereof. 

Suitably R'2 represents a group other than a protected fonn which is convertible 
into R2 by conventional procedures. 
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It is favoured if the compound of fonnula (II) is present as an active derivative. 
A suitable active derivative of a compound of formula (II) is a 1ransient activated 

form of the compound of formula (II) or a derivative wherein the carboxy group of the 
compound of formula (ll) bas has been replaced by a different group or atom, for example 

S by a carboxy halide. preferably a chloride, or an azide or a carboxylic acid anhydride. 
Other suitable active derivatives include: a mixed anhydride fonned between the 

carboxyl moiety of the compound of foanula (JI) and an alkyl chloroformate; an activated 
esrer, such as a cyanomethyl ester, thiophenyl ester, p-Ditrophenyl ester, p-nitrothiophmyl 
ester, 2,4,6-1richlorophenyl ester, pentachlorophenyl ester, pentaflumophmyl ester, N-

10 hydroxy-phtalmdo ester, N-hydroxypiperidine ester, N-hydrox:ysuccinimi ester, N· 
hydroxy bemotriamle eiter; altematively, the carboxy group of the compound of formula 
(ll) may be activated using a carbodiimide or N,N'-cmbonyldiimidazo1e. 

The reaction between the compound of formula (ll) or the active derivative 
thereof and the compound of formula (DI) is carried out under the appropriate 

IS conventional conditions for the particular compounds chosen. Generally, when the 
compound of formula (ll) is piesent as an active derivative the reaction is carried out 
1ISiDg the same solvent and conditions as used to piepare the active derivative, preferably 
the active derivative is prepmed tn litu prior to fonning the compound. of formula (lb) and 
thereafter the compound of'fommJa (I) or a salt thereof and/or a solwte thereof is 

20 prepated. 
Por example the reaction betweca an active derivative of the compound of 

fommla (JI) and the compound of formula (III) may be carried out: 
(a) by fint preparing ID acid chloride and then coupling said chloride with the 

compound of formula {UI) in the presence of an inorpnic or organic base in a suitable 
2S aprotic solvent such as dimethylformamide (DMF) at a temperature in a nmae from -70 

to so•c (preferably in a l'IDIC 1iom -10 to 20°C); or 
(b) by treating the compound of formula (U) with a compound of formula (Ill) in 

the pzesencc of a suitable condensing apDlt such as for example N,N-carbonyl 
diimidm>lc (CDJ) or a carbodiimide such as dicyclohexylcarbodiimide (DCC) or N-

30 dimethylaminopropyl-N'-ethylcarbodiimide, preferably in the presence ofN­
b.ydroxybemotriazole (HOBT) to maximise yields and avoid rar,emimjon processes (see 
Synthuu, 4S3, 19'72), in an aprotic solvent, such as a mixture of acetoDitrile (MeCN) and 
telllhydrofuran (THF), for example a mixture in a volume ratio of ftom 1 :9 to 7:3 
(MeCN:n!F'), at a temperature in the range of from -70 to S0°C (pJ'eferably in a ranse of 

35 fmm·lOto 2S0C). 
A prefencd reaction is set out in Scheme 1 shown below: 

40 

Scheme! 
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N-<N 

H""" R' 
DCC, JIDm' 

Meat/'Z'lll' 3 :7 

o-ao•c: 

wherein At, R', R.'1, R'2 and R.13 are as clefin.ed above. 
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~ Ar' 
0 N-< 

W
R'. 

R'2 
R' , 

N R'3 

(I>) 

It will be app!eCiated that a compQUDd of formula (lb) may be converted to a 
S compound of fm:mula (I), or one compound of formula (I) may be converted to another 

compound of fomwla (I) by interconversion of suitable substituents. Thus, certain 
compounds of formula (I) and (lb) are useful intermediates m fonning other compounds 
of the piescmt invention. 

Accordingly, in a fmtber aspect the invention provides a process for prepming a 
10 compound of formula (I), or a salt thereof and/or a solvate thmeo~ which process 

compdses convening a compound of the above defined formula (lb) wherein at least one 
of At, R', R't R'2 or R13 is not Ar, R, Ri. R2 or R3 respectively, "thereby to provide a 
compound of formula (I); and thaeaftcr, as required, carrying out one or mon oftbe 
following optional stllpS: 

IS (i) convertina a compound of formula (I) into another compomd offommla (I); and 
(ii) pmpariDg a salt of the compound of formula (I) and/or a solvate thmeof 

Suitably, in the compound of formula (lb) the variables At, R', R'J and R13 m 
Ar, R, R.1 or R3 respectively or they are protected fonns thereof and R'2 is a gioup or. 
atom which may be converted into a variable R.2 by one or more steps. 

20 Favourably, R'2 zepresents OH or NH2• 

'The conversion of any group At, R', R'J or R'3 into Ar, R, Rt or R3, which IS 

S1ated above are usually protected forms of Ar, R, Rt or R3, may be carried out usiD& 
appropriate conventional conditions such as the appmpriate deprotection proceclme. 

The convmsion of any group R'2 into R2 may be carried out using appropriate 
2S conventional reagents and conditions: 

For example, when R'2 is OH, the compounds of fommla (lb) can be converted to 
compounds offmmula (I) u described in Scheme 2. 

-10-
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Scbeme2 

S whelein At, R', R't• R'2, R'3 IDd X me as defined aboW in relation to formula (I), n is as 
defined in relation to formula (I) or as particularly specified in the Scheme 2 and L 1 is a 
leaving group or atom, such u a halogen atom for example a chlorine or bmmine atom. 

In Schane 2, an exmplo ofX is COOBt. 
In particular, when R'2 is OH, it can be alkylated with an alkyl haloformate or 

JO with an m-haloalkyl ester or CD-baloa)kyl ni1ri1e; for mnnnple, when it is alkyJatcd with 
ethylbmmoacetate and K2CO] in mF, the 3-ethoxycarbonylmethoxy derivative is 
obtained. The leSUlting ester moiety can be subsequently hydrolized by mfluxing in 
coneentratecl HQ, or ttansanddated wi1h ammonia, a primary or a secondary amine in 
ethanol as solvent. at a temperature ranging tiom 2Cf to 120"C, optionally in the pmence 

15 of a catalytic amount ofNaCN (J.Org.Chsm, 1917, S2, 2033). 
In Scheme 3, R'2 = OH is converted to an m-aminoalkoxy group by rection with 

m-bmmoaJkylphtbaHmide and K2COJ in boiling THF to obtain the phtbalimidoalkoxy 
derivative, which is, in tum, hydmlized with hydrazine hydrate. 

The amino function of the resultiq m-aminoa1koxy substituent can 1hen be 
20 acylated with a phenyl( alkyl) acid chloride, such as bem.oyl chloride, and TEA in 

CH2Cl2 or can be submitted to a reductive amination proccclure with a bcnzo-condensed 
cyclic ketone, for example 2-indancme, and NaCNBH3 in methanol at room temperature 
(J. Am. Chem. Soc., 1971, 93, 2897). 
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Scbeme3 

S wherein At, R', R'1, R'2 and R'3 are as defined above, Xt' is X 1 as defined in zelation to 
famm1a (I) or a~ form thereof, (cyclic.CO) is a S to 9 membered sinale or fused 
ring cycloalkyl group wherein one or two rina: atoms me optionally substitutm with Ct..6 
alkyl, said ring beina optionally fused to a benzene ring and uid ring also comprising ID 
oxogroup. 

10 When R'2 is NH2,. compounds (lb) can be converted to other compounds of 
formula (I) or (lb) as described in Scheme 4. 

15 

·12· 
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Scheme4 

wherein At., r., R' It R.'2, R.13 and D are as defined above., Y' is y as defined in relation 
to formula (I) or a pmtected foma tbaaot X3

1 
is X3 as defined in relation to formula (I) 

or a protected fonn themof and q is IS defined in relation to fommla (I). In particular, 
10 wlm R'2 is NH2t the phenyl(alkyl)meido derivative is obtained by reaction wilh 

pbmyl(alkyl)isocianate in CH2C12ll'HF/CH3CN at 40°C. In a similar way die 
etboxycarbonylal ureido derivatives are synthesized from the COrRISpODding 
ethoxycarbcmylalkyl isociamt.es in nIF/DMF at WC In a tUrtber ~ 1be 
primary amine intermediate described in Scheme 3 (wherein R2 is a moiety-O{CH2)n-N 

lS X1X2 in which Xt and X2 both iepresent hydmgen) may be converted into a compound 
of fonnula (I) wh=in one or both ofX1 and X2 rep:esent aryl-C1-6·alkyl, bcteroaly1-
C1-6-alkyl or a moiety -CO-T-CO-Tt wherein T and Tt are as defined in relation to 
fmmula (I)., by using such reactions IS those exemplified in Scheme S: 

20 

2S 

30 
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R', 

SehemeS 

1 
tJNIDll.~lll'C •ID 

0 NH~ 

R"CHz>nNHCOCH-cHCOOH 

~ " s 
wherein At, R', R 1 ', and R3' are as defined above. 

PCT/EP96/05203 

S Suitable conversions of one compound of fonnula (I) into another compound of 
fonnula (I) include conversions wherein one group ~ Rt, R2 orR3 is converted into 
another group R, R 1, R2 or R3 respectively, said conversions conveniently proceeding 
via appropriate groups Ar', R', R' J, R12 and R13 using conventional methodology, for 
example those methods described in Schemes 2, 3 and 4 above. 

JO As mentioned before, the compounds of formula (I) may exist in more than one 

15 

stereoisomcric form - and the process of the invention may produce racema1es as well as 
enan1iomerically pure forms. Accordingly, a pure enantiomcr of a compound of formula 
(I) is obtained by reacting a compound of the above defined formula (II) with an 
appropriate enantiomerically pure primary amine of formula (Illa) or (Ille): 

':I Ar' 
H·N-(r'R' 

H 
(Illa) 
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(l'c): 
wherein R' and At are as defined above, to obtain a compound of formula (l'a) or 

H Ar' 

~-(.'R' 
H 

R' 3 

H Ar' 

~~''H 

R' 3 

R' 

(l'a) (l'c) 

wherein At, R', R'i, R12 and R13 are as defined above. 
Compounds of formula (l'a) or (I'c) may subsequently be converted to compounds 

of formula (la) or (le): 

(la) (le) 

wherein Ar,~ Rt, R2 and R3 are as defined above by the methods of conversion 
15 mentioned before. 

The compounds of formula (II) wherein R2 is OH or NH2 and protected forms of 
such compounds are either known compounds or they are prepared according to methods 
used to prepare known compo~ for example 3-hydroxy-2-phenyl-4-quinoline 
carboxylic acid (R2 is OH, CAS = [485-89-2]) is prepared in accordance with the 

20 methods described in U.S. Patent ~776;1.90 (1957); and 3-amino-2-phmyl-4-quinoline 

carboxylic (R2 is NH1, CAS = (36735-26-9]) is prepared in accordance with the methods 
described in Chemical Abstract 77:61769u (c.£ Khim. Geterotsikl. Soedin. (1972), 4, 
525-6). 

It will be appreciated that in any of the abovementioned reactions any reactive 
25 group in the substrate molecule may be protected according to conventional chemical 

practi". . 
Suitable protecting groups in any of the abovementioned reactions are those used 

conventionally in the art. Thus, for example suitable hydroxyl protecting groups include 
benzyl or 1rialkylsilyl groups. An amino group is conveniently protected as a (9-

30 fluorenylmethoxycarbonyl)amino [FMOCaminn] group. 
The methods of formation and removal of such protecting groups are those 
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conventional methods appropriate to the molecule being protected. Thus for example a 
benzyloxy group may be prepared by treatment of the appropriate compound with a · 
bcnzyl halide, such as benzyl bromide, and thereafter, if required, the benzyl group may 
be conveniently removed using catalytic hydrogenation or a mild ether cleavage :reagent 

5 such as trimethylsilyl iodide or boron tribromide. The FMOCamino group is prepared by 
reacting the amino compound· with FMOC chloride in a solvent such as methylene 
chloride, preferably in the presence of 1rietbyJamine and usually. at a low to ambient 
temperature; for example in the range·of fi'om O°C to ambient .temperature. The FMOC 
group is removed by treating with an organic base such as dicthylamine. 

10 As indicated abo.ve, the compounds of formula (I) have useful pharmaceutical 
properties, accordingly the present invention also provides a compound of formula (I), or 
a pharmaceutically acceptable salt or solvate thereot for use as an active therapeutic 
substance. 

The present invention further provides a pharmaceutical composition com.prising 
1 S a compound of formula (I), or a pharmaceutically aeceptable salt or solvate thereof, and a 

pharmaceutically acceptable carrier. 
The pi:acnt invention also provides the use of a compound of foanula (I), or a 

pharmaceutically acceptable salt or solvate tbcno( in the manufacture of a medicament 
for the treamient of the Primary ·and Secondary Conditions. 

20 In addition as mentioned certain compounds of the invention me selective for the 
periphery. These compounds are cbaracteriscd in that they me sufticiently hydrophilic so 
that substantially they do not pass through the blood-brain barrier: This hydrophilicity is 
readily measured by use conventional physicochcmical methods, such as partition 
coefficient (logP and .MAlgP) measurements and is readily verified in vivo by for example 

25 the assessment of the relative level of compound in the plasma versus the brain after 
dosing to an mWDal. 

Partition coefficients are determined by conventional methods such as those 
desclosed by A. Leo et al in Chem. Rev. 1971, 71, 525, R.C. Young et al in J. Med. 
Chem. 1988, 31,656 or by P. Seiler in Eur. J. Med. Chem. 1974, 9, 473. 

30 Such a medicament, and a composition of this invention, may be prepared by 
admixture of a compound of the invention with an appropriate carrier. It may contain a 
diluent, binder, filler, disintegrant, flavouring agent, colouring agent, lubricant or 
preservative in conventional manner. 

These conventional excipients may be employed for example as in the 
35 preparation of compositions of known agents for 1reating the conditions. 

Preferably, a pharmaceutical composition of the invention is in unit dosage form 
and in a fonn adapted for use in the medical or veterinarial fields. For example, such 
preparations may be in a pack fonn accompanied by written or printed instructions for use 
as an agent in the treatment of the conditions. 

40 The suitable dosage range for the compounds of the invention depends on the 
compound to be employed and on the condition of the patient. It will also depend, inter 
alia, upon the relation of potency to absorbability and the frequency and roUte of 
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The compound or composition of the invention may be fonnulated for 
adminimation by any route. and is preferably in unit dosage form or in a form that a 
human patient may administer to himself in a single dosage. Advantageously, the 
composition is suitable for oral, rectal, topical. pmmteral, intravenous or intramuscular 
administration. Pleparations may be designed to give slow release of the active 
ingredient. 

Compositions may, for example, be in the form of tablets, capsules, sachets, 
vials, powderst granules, lomiges, reconstitutable powders, or liquid preparatiom, for 
example solutions or suspensions, or suppositolics. 

The compositions, for example those suitable for oral administration, may 
contain conventional excipients such as binding agents, for example syrup, acacia, 
gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; tillers, for example lactose, sugar, 
mai7.e-starch, calcium phosphate, sorbitol or slycine; tabletting lubricants, for example 
mapesium stearate; disintegrants, for example starch, polyvinyl·pyrrolidone, sodium 
stareh glycollate or microcrystaUine cellulose; or pharmaceutically acceptable setting 
agents such as sodium lamyl sulphate. 

Solid compositions may be obtained by conventional methods of blending, 
filling, tabletting or the like. Repeated blending operations may be used to disttibute the 
active agent throughout those compositions employing large quantities of fillers. When 
the composition is in the fozm of a tablet, powdm, or lozmge, any canicr suitable for 
formulating solid phamutceutica1 compositioJJs may be used, examples being magnesium 
stearate, starch. glucose, lactose, sucrose, rice flour and chalk. Tablets may be coated 
according to methods well known in nmma1 phmmm:eutical practice, in particular with an 
c:ntcric rAaring. The composi1ion may also be in the form of an ingestible capsule, for 
example of gelatin contailring the compound, if desired with a carrier or other excipiems. 

Composhions for oral admhristraUon as liquids may be in the form of, for 
example, emulsions, syrups, or elixirs, or may be presented as a dry product for 
recamtitution with water or other suitable vehicle before use. Such liquid compositions 
may contain conventional additives such as suspending agents, for example sorbitol, 
~methyl cellulose, gelatin, hydroxyeth.ylccllulos~ carboxymethylcellul~ 
alummium stearate pl, hydrogenated edible fats; emulsifyjng agents, for example 
lecithin, sorbitan monooleate, or acacia; aqueous or non-aqueous vehicles, which include 
edible oils, for example abmmd oil, ftactionated coconut oil, oily esters, for example 
esters of PYeerlnt, or propy1me glycol, or ethyl alcohol, glycerine, water or nonnal 
saline; preservatives, for example methyl or propyl p-hydroxybenzoatc or sorbic acid; and 
if desimi conventional tlavourlng or colouring agents. 

The compounds of tbis invention may also be administered by a non-oral route. 
In aCcordance with routine pharmaceutical procedure, the compositions may be 
formulated, for example for rectal administration as a suppository. They may also be 
formulated for presentation in an injectable form in an aqueous or non-aqueous solution, 
suspension or emulsion in a phannaceutically acceptable liquid, e.g. sterile pyrogen-free 
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water or a parentera:lly acceptable oil or a mixture ofliquids. The liquid may contain 
bacteriostatic agents, anti-oxidants or other preservatives, buffers or solutes to render the 
solution isotonic with the blood, thickening agents, suspending agents or other 
pharmaceutically acceptable adclltives. Such forms will be presented in unit dose form 

S such as ampoules or disposable injection devices or in multi- dose forms such as a bottle 
from which the appropriate dose may be withdrawn or a solid form or concentrate which 
ean be used to prepare an injectable formulation. 

The compounds of this invention may also .be-administered by inhalation, via the 
nasal or oral routes. Such administration can be carried out with a spray formulation 

10 comprising a compound of the invention and a suitable carrier, optionally suspended ~ 
for example, a hydrocarbon propellant. 

Preferred spray formulations comprise micronised compound particles· in 
combination with a surfactan~ solvent or a dispersing agent to prevent the Sedimentation 
of suspended particles. Preferably, the compound particle sin: is from about 2 to 10 

15 microns. 
A further mode of administration of the compomids of the invention comprises 

transdermal delivery utilising a skin-patch formulation. A preferred formulation 
comprises a compound of the invention dispersed in a pressure sensitive adhesive which 
adheies to the skin, theleby permitting the compound to diffuse from the adhesive 

20 through the s1cin for delivery to the patient. For a constant rate of percutaneous 
absorption, pressure sensitive adhesives known in the art such as natural rubber or 
silicone can be used. 

As mentioned above, the effective dose of compound depends on the particular 
compound employed, the condition of the patient and on the frequency and route of 

2S administration. A unit dose will generally contain from 201o 1000 mg and preferably 
will contain from 30 to SOO ma. in particular SO, 100, 150, 200, 250, 300, 350, 400, 450, 
or SOO mg. The composition may be administered once or more times a day for example 
2, 3 or 4 times daily, and the total daily dose for a 70 kg adult will nonnally be in the 
range 100 to 3000 mg. Alternatively the unit dose will contain from 2 to 20 mg of active 

30 ingredient and be administered in multiples, if desired, to give the prece«Ung daily close. 
No unacceptable toxicological effects are expected with compounds of the 

invention when administered in accordance with the invention. 
The present invention also provides a method for the trea1ment and/or 

prophylaxis of the Primary and Secondary Conditions in mammals, particularly humans, 
35 which comprises administering to the manunal in need of such treatment and/or 

prophylaxis an effective amount of a compound of fonnula (I) or a pharmaceutically 
acceptable salt or solvate thereof. 

The activity of the compounds of the present invention, as NK3 ligands, is 
determined by their ability to inhibit the binding of the radiolabelled NK.3 ligands, [12SJ]-

40 [Me-Phe 1]-NKB or [3H]-Senktide, to guinea-pig and human NK.3 receptors (R.enzetti ct 
al, 1991, Neuropeptide, 18, 104-114; Buell et al, 1992, FEBS. 299(1), 90-95; Chung et al, 
1994, Biochem. Biophys. Res. Commun., 198(3), 967-972). 
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The binding-assays utilized allow the detennination of the concentration of the 
individual compound required to reduce by SOo/o the [12SJ]-[Me-Phe1]-NKB and [3H]• 
Senktide specific binding to NK.3 receptor in equilibrium conditions (ICSO). 

Binding assays provide for each compound tested a mean ICso value of 2-5 
S . separate experiments perfonned in duplicate or triplicate. The most potent compounds of 

the present invention show ICso values in the range 0.1-1000 nM. The NK3-antagonist 
activity of the compounds of the present invention is determined by their ability to inhibit 
senktide-induced contraction of the guinea-pig ileum {Maggi et al, 1990, Br. J. 
Phannacol., 101, 996-1000) and rabbit isolated iris sphincter muscle (Hall et al., 1991, 

10 Eur. J. PharmacoL, 199, 9-14) and human NK3 receptors-mediated ea++ mobilization 
(Mochizuki et al, 1994, J. Biol. Chem., 269, 9651-9658). Ouinea·pig and rabbit in-Yitro 
functional· assays provide for each com.pound tested a mean Ke value of 3-8 separate 
experiments, where Ks is the concentration of the individual compound required to 
produce a 2-fold rightward shift in the concemration-response curve of senktide. Human 

1 S receptor functional assay allows the determination of the concentration of the individual 
compound required to reduce by 50% (ICso values) the Ca* mobilization induced by 
the agonist NKB. In this assay, the compounds of the present invention behave as 
antagonists. 

The therapeutic potential of the compounds of the present invention in treating the 
20 conditions can be assessed using rodent disease models. 

As stated above, the compounds of formula (I) are also considered to be useful as 
diagnostic tool. Accordingly, the invention includes a compound of formula (I) for use as 
diagnostic tools for assessing 1he degree to which neurokinin-3 receptor activity (normal, 
overactivity or underactivity) is implicated in a patient's symptoms. Such use comprises 

2S the use of a compound of formula (I) as an antagonist of said activity, for example 
including but not restricted to tacbyldnin agonist-induced inositol phosphate turnover or 
electrophysiological activati~ of a cell sample obtained from a patient. Comparison of 
such activity in the presence or absence of a compound of formula 0), will disclose the 
degree ofNK-3 receptor involvement in the mediation of agonist effects in that tissue. 

30 The following Descriptions illustrate the preparation of the intermediates, whereas 

3S 

the Examples illustrate the preparation of the compounds of the present invention. The 
compounds of the Examples are summarised in Table 1-3 below. 

. ~ . : .. ~ . : . 

I' 
I' 
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DESCRIPTION I 
(S)-N-(a-ethylbenzyl)-3-laydrosy-2-phenylquinollne-4-earbo:umide 

5 2.49 g (9.4 mmol) of 3-hydroxy-2-phenylquinoline-4-carboxylic acid (CAS [48S-89-2]) 
were suspended in 150 ml of a 713 mixture of THF/CH3CN; 1.40 g (10.3 mmol) of 1-
hydroxybenzotriuole (HOBT) and 1.27 g (9.4 mmol) of {S}a-ethylbenzylamine 
dissolved in 20 ml of CH2CI2 were added and the reaction mixture was sdrred·at room 
temperature for 30 minntes. 2.13 g (10.3 mmol) of dicyclohexylcarbodiimide (DCC} 

10 dissolved in 20 ml of CH2CI2 were added dropwise. The reaction was left at room 
temperature overnight, quenched with 20 ml of H20, evapomted in-vacuo to dryness and 
dissolved .in BtOAc. The precipitated dicyclohcxylurca was filtered oft' and the organic 
layer was washed with H20, 200.4 cimc acid, sat. sol. NaHC03, sat. sol. NaCl. The 
organic layer was separated, dried over Na2S04 and evaporated in-vacuo to dryness; the 

15 1esidue was purified by gradient column chromatography on 60-240 mesh silica gel using 
a mixture ofhexaneJEtOAc 9:1 as s1arting eluent and a mixture ofhexane/EtOAc 7:3 as 
final eluent. The crude product was recrystallized from i-PIOH to yield 1. 75 g of the title 
compound as a white solid. 
C25H22N2~ 

20 M.P. = 168-168.4°C 
M.W. • 382.47 
(u]n20 = -28.S (c=O.S, MeOH) 
Elemental analysis: Calcd. C» 78.Sl; H, S.80; N, 7.33; 

Found C, 78.49; H, S.84; N, 7.26. 
25 I.R. (KBr): 3370; 1625; 1525 cm-1. 

30 

300 MHz lff-NMR. (DMS~): a 9.80 (s, tH); 9.11 (d, Ill); B.00-7.94 (m, 3H); 7.61-
7.42 (m, BH); 7.38 (dd, 2H); 7.28 (dd, lH); 5.06 (dt, 
lH); 1.82 (ddq, 2H); 0.97 (t, 3H). 

MS (EI; TSQ 700; source 200 C;70 V; 200 uA): 382 (M+.); 264; 247; 219. 

DESCRIPTION 2 
(S)-N-(a-etbylbemyl)-3-andno-2-phenylqublolbae-4-carboxallli 

1.S g {S.7 mmol) of 3-amino-2-phenylquinoline-4-earboxylic acid {CAS [36735-26-9]) 
were dissolved in 140 ml of a 713 mixture of 111FICH3CN; l.S g (11.I mmol) of l· 

35 hydroxybemotriamle (HOBT) were added and 1.15 g (8.5 mmol) of (S}a-ethyl 
benzylamine dissolved in 10 ml of CH2Cl2 were added dropwise. After cooling of the 
reaction mixture to 0°C, 1.4 g (6.7 mmol) of dicyclohexylcarbodiimmide (DCC) 
dissolved in 10 ml of CH2Cl2 were added mopwise. The solution was kept at 0°C for 30 
minutes and then at room temperature overnight. The reaction mixture was evaporated in· 

40 vacuo~ the residue was dissolved in CH2Cl2 and the Solution filtered off, washed with 
H20, 20% citric acid, sat. sol. NallC03 and sat. sol. NaCl. 
The organic layer was separated, dried over Na2S04 and evaporated in-vacuo to dryness 
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to obtam 2.4 g of the crude product. This was triturated with i-Pf20, then recrystallized 
with a 10: 1 mixture of fPr20/i-PrOH to yield 1. 7 g of the title compound. 
C25H23N30 
M.P. == 153-15S°C 

5 M.W. =381.48 
[a]0 

20 == -68.0 (c=O.S, MeOH) 
Elementalanalysis: Calcd. C, 78.71; H,6.08; N,11.01; 

Found C, 78.45; H,6.10; N,10.96. 
I.R. (KBr): 3490; 3380; 3260; 1630; 1600cm·1. 

10 300 MHz lff.NMR. (DMSO-d6): 6 9.20 (d, lH); 7.87 (m, lH); 7.70 (cl, 2H); 7.59-7.26 
· (m, 1 lH); S.08 (dt, lH); 4.80 (s br, 2H); 2.81 (dq, 2H); 

0.95 (t, 3H). 

MS (EI; TSQ 700; source 200 C;70 V; 200 uA): 381 (M+.); 352; 247; 219; 218. 

15 DESCRIPTION 3 
(S)-N-(a-ethylbenzyl)-2-phmyl-3-(2-phthalimidoethosy)qulnoline-4-earboxamide 

1.90 g (S.O mmol) of (S)-N-(a-ethylbenzy1}3-hydroxy-2-phenylquinoline-4-carboxamide 
(product ofDescription 1) were dissolved in 20 ml ofTHF. 

20 3.80 g (14.9 mmol) ofN-(2-bromoethyl)phthalimide dissolved in 15 ml ofTIIF, 2.00 g 
(14.S mmol) of K2C03 and 0.25 a of KI were added and the suspension was stined at 
room temperature for 2.S homs and then refluxed for 2 hours. 
Additional 1.90 g \/.4 mmol) ofN-(2-bromoethyl)phtbalimide and a catalytic amount of 
KI were added and the reaction refluxed for 3.5 hours; additional 0.50 g (2.0 mmol) ofN-

25 (2-bromoethyl)phtbalimide and a catalytic amomt of KI were added and the reaction 
refluxed for S hours. 
The inorganic salts were filtered oft' and the reaction mixtme evaporated in-wicuo to 
dryness, dissolved in CH2Cl2 and washed with water; the organic layer was separat.ed, 
dried over Na2S04 and evaporated in-WlCUo to dryness. The residue was purified by flash 

30 column chromatography on 230-400 mesh silica gel, eluting initially with a mixture of 
hexane/ethyl acetate 8:2 containing 0.5% N140H (28%) and then with a mixture of 
hexane/ethyl acetate 3:2 containing 0.5% N140H · (28%). The purified solid obtained 
(2.60 g) was triturated with i-Pf20, filtered, washed and dried to yield 2.5 g of the title 
compound. 

35 C35H2gN304 
M.P. = 172-175°C 
M.W.==SSS.64 

,,. 20 
[«Jo = -16.3 (c=O.S, MeOH) 
I.R. (KBr): 3280; 3060; 2960; 1780; 1715; 1660; 1530 cm·l. 

40 300 MHz lH-NMR (DMSO-cl6): S 9.27 (d, lH); 8.03 (d, lH); 7.92-7.84 (m, 4H); 7.78-
7.69 (m, 3H); 7.60-7.53 (m, 2H); 7.46-7.38 (m, 4H); 
7.27 (dd, lH); 7.13-7.04 (m, 3H); 4.96 (dt, lH); 3.92-

·21-

SUBSTITUTE SHEET (RULE 28) 



W097/21680 PCTIEPff/05203 

3.78 (m, 2H); 3.72-3.55 (m, 2H); 1.78 (dq, 2H); 0.93 
(t, 3H). 

MS (El; TSQ 700; source 180 C;70 V; 200 uA): SSS (M+.), 526, 421, 174. 

S DESCRIPTION 4 
(S)-N-(a-ethylbeazyl)-3-(2-aminoethcmy)-2-pbenylquinoline-4-carbo:um.ide 

2.2 g (3.9 mmol) of (S)-N-(cx-ethylbenzyl)-2-phenyl-3-(2-phthalimidoctboxy) quinoline-
4-carboxamide (compound of Description 3) were dissolved in ISO ml of96% EtOH; the 
solution was heated to reflux; 0.38 ml (7.8 mmol) of hydrazine hydrate were added and 

10 the reaction mixture refluxed· for 4 hours. 
Additional 0.4 ml (8.2 mmol), 0.2 ml (4.1mmol),0.2 ml (4.1mmol),0.4 ml (8.2 mmol), 
0.4 ml (8.2 mmol) of hydrazine hydrate were added every 12 homs while refluxing the 
reaction mixture. Then it was evaporated in-vacuo to dryness and 20 ml of H20 were 
added; it was cooled with an ice bath and 10 ml of cone. HCI were added. 

15 The reaction mixture was refluxed for 1 hour and then, after cooling, the phthalhydrazide 
was filtered off. The resulting aqueous filtrate was washed with EtOAc, basified with 2N 
NaOH and extracted with BtOAc. The organic layer was washed with sal sol. NaCl, dried 
over Na2S04 and evaporated in-vacuo to dryness. The residue was purified by flash 
column chromatography on 230-400 mesh silica gel, eluting with a mixture of 

20 BtOAc/MeOH 96:4 containing 1.2% Nff40H (28%) to yield 1.2 g of the title compound. 
C27H27N3C>z 
M.P. = 62-66•c 
M.W. = 425.54 
l.R. (KBr):.3360; 3250; 3060; 3020; 2960; 2920; 2870; 1640; 1540 cm-1. 

2s 300 MHz lH-NMR. (DMSO-d(;}: a 9.45 (d, lli); 8.09 (d, lH); s.oo (dd, lH}; 7.94 (s br, 

30 

3H); 7.76 (cldd, lH); 7.65-7.51 (m, 4H); 7.48-7.40 (m, 
3H); 7.31 (dd, IH); S.09 (dt, IH); 3.83 (t, 2H); 2.72 (m, 
28); 1.93-1.80 (m, 2H); 0.99 (t, 3H). 

MS (FAB POS; thioglycerine matrix; FAB gas Xe; 8 kV; source SO): 426 (MH+). 

EXAMPLE I 
(S)-N-(a-ethylbenzyl)-3-(ethnyearbonylmethoxy)-2-phenylquinoline-4-

earbo:umide 

35 2.0 g (S.2 mmol) of (S)-N-(a.-ethylbenzyl~3-hydroxy-2-phenylquinoline-4-carboxamide 
(compound of Description 1) weie dissolved, under nitrogen atmosphere and magnetic 
stirring, in 20 ml of nlF. 2.0 g (14.S mmol) of K2C03, 0.87 ml (7.8 mmol) of ethyl 
bromoacetate and a small amount of KI were added and the reaction mixture was leift at 
room temperature under magnetical stining for 2.S hours. 

40 The precipitate was :filtered off and the solution was evaporated In-vacuo to dryness; the 
residue was dissolved in water and extracted with EtOAc; the organic phase was 
separated, dried over Na2S04 and eV&porated in-vacllo to dryness to obtain 3.3 g of a 
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dense yellow oil. 
The oil was purified by flash chromatography on 230-400 mesh silica gel, eluting with a 
mixture of hexane/EtOAc 70:30 containing O.So/o of 28% NH.40H, and the purified 
product was triturated with i-Pf20/i-PrOH to yield 2.1 g of the title compound as a white 

s solid. 
C29H2sN204 
M.P. = 103-105°C 
M.W. =468.56 
[«]n20 =-42.5 (c=O.S, MeOH) 

JO Elemental analysis: Calcd. C, 74.34; H, 6.02; N, 5.98; 
Found C, 74.44; H, 6.01; N, 6.00. 

I.R. (KBr): 3320-3140; 3100-3020; 2980-2920; 1758; 1630; 15.50 cm·l. 
300 MHz lH-NMR (DMSO-ci6): 8 9.28 (d, 1H); 8.08 (d, 1H); 8.05-7.98 (m, 2H); 7.80-

7.71 (m, lH): 7.60 (d, 2H); 7.55-7.48 (m, 3H); 7.43 
lS (d, 2H); 7.35 (dd, 2H); 7.28 (dd, lH); S.06 (dt, 1H); 

4.26 (ABq, 2H); 4.04 (q, 2H); 1.86-1.67 (m, 2H); 1.12 
(t, 3H); 0.96 (t, 3H). 

MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 468 (M+.); 439; 334; 306; 278. 

20 EXAMPLB2 
(S)-N-(a-ethylbenzyl)-3-(carbos.ymethm.y)-2-phenylquiaoline-4-carbosamide 

hydrochloride 

0.35 g (0.7 m!nOl) of (S)-N-(u-ethylbenzyl)-3-(ethoxycarbonylmethoxy)-2-phm.yl 
25 quinoline-4-carboxamide (compound of Example 1) were dissolved in 20 ml of 37% HCI 

and the reaction mixture was refluxed UDder magnctical stirring for 20'. 
The solution was evaporated in·Wlt:llo to dryness and the crude product was 1riturated 
with warm BtOAc/i-PrOH to yield 0.17 g of the title compound as a white solid. 
C27H24N204.HCl 

30 M.P. = 203-204°C 
M.W. = 476.96 
[a.Ji!°- -30.2 (c-0.5, MeOH) 
Elemental analysis: Calcd. C, 67.99; H, S.28; N, S.87; 

Found C, 67 .44; H,S.29; N, S.84. 
35 I.R. (Nujol): 3280-3120; 3100-3000; 1740; 1670; 1635; 1545 cm·l. 

300 MHz lH-NMR (DMSO-d6): & 9.30 (d, lH); 8.11-8.01 (m, 3H); 7.80-7.71 (m, lH); 
7.59 (d, 2H); 7.56-7.48 (m, JH); 7.44 (d, 2H); 7.36 (dd, 
2H); 7.27 (dd, lH); 5.07 (dt, lH); 4.26 (ABq, 2H); 
1.81 (dq, 2H); 0.97 (t, 3H). 

40 MS (Bl; TSQ 700; source 180 C; 70 V; 200 uA): 440 {M+); 411; 396; ~06; 278. 
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EXAMPLE3 
(S)-N-(a.-ethylbenzyl)·3·(aminocarbonylmetho:s:y)-2-phenyquinoline+carbo:s:amide 

O.S g (1.3 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinoline-4-carboxamide 

5 (compound of Description 1) were dissolved, under nitrogen atmosphere and magnetic 

stirring, in S ml of TIIF; 0.5 g (3.6 mmol) of K2C03, 0.27 g (1.9 mmol) of 2-

bromoacetamide and a small amount of Kl·were added. 
The reaction mixture was left overnight under magnetical stirring; the precipitate was 

filtered off and the residue dissolved in H20 and extracted with EtOAc; the organic layer 

10 was washed with sat. sol. NaCl, dried over Na2S04 and evaporated in-vacuo to dryness. 

The crude product was 1riturated with hexane and then recrystallized from EtOH to yield 

0.29 a of tJie title compound as a white solid. 
C27H25N303 
M.P. = 237-240°C 

15 M.W.=439.Sl 
[a]o 20 = -35.9 (c=O.S, MeOH) 
Elemental analysis: Calcd. C, 73.78; H, 5.73; N, 9.56; 

Found C, 73.75; H,S.75; N, 9.54. 
LR. (KBr): 3440; 3310; 3220; 3100-3020; 2980-2920; 1688; 1650; 1550 cm·l. 

20 300 MHz lH-NMR (DMSO-ci6): 6 9.30 (d, lH); 8.08 (d, lH); 8.0S-8.00 (m, 2H); 7.80-
7.70 (m, lH); 7.60 (d, 2H); 7.57-7.SO (m, 3H); 7.43 
(cl, 2H); 7.38 (dcl, 2H); 7.37 (s br, lH); 7.28 (dd, 111); 
7.12 (s br, Ul); S.07 (dt, 1H); 4.03 (ABq, 2H); l.81 
(m, 2H); 0.80 (t. 3H). 

25 MS (El; TSQ 700; source 180 C;70 V; 200 uA): 439 (M+); 410; 305; 277; 248. 

30 

EXAMPLE4 
(S)·N-(u-etbylbenzyl)-3-(dimethylaminoearhonylmethoxy)-2-phenylqainoline-4-

earho:s:amide 

0.6 g (1.3 mm.ol) of (S)-N-(a-ethylbenzyl)-3-(ethoxycarbonylmethoxy)-2-phenyl 
quinoline-4-carboxamide (compound of Bxemple I) were dissolved in 30 ml of 

MC2NH/Et0H (-28%); a small amount ofNaCN was added and the reaction mixture was 
heated in a Parr apparatus to lOOOC (external temperature) for 2 hours, then to 120°C for 

35 12 hours. The reaction mixtme was evaporated in-vacuo to dryness, the residue was 
dissolved in EtOAc and washed with H20, 20% citric acid, sat. sol. NaHC03 and sat. sol. 

NaCl. The organic layer was dried over Na2S04 and evaporated in·vacuo to dryness to 

obtain 0.45 g ·of a residue which was t1ash chromatographed on 230-400 inesh silica gel, 

eluting with a mixture of hexane/EtOAc 50:50 containing 0.5% of 28% N1l40H. The 

40 crude product was 1riturated with Et20, filtered, washed and dried to yield 80 mg of the 

title compound as a white solid. 

C29H2~303 
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M.P. = 86-88°C 
M.W. = 467.57 
[a.]o20 =-41.2 (c-0.25, MeOH) 
I.R. (KBr): 3240; 3060; 2980-2820; 1685; 1625; 1550 cm·l. 

PCT/EP9610Sl03 

5 300 MHz lff-NMR (DMSO-ci6): 8 9.40 (cl. lH); 8.04 (m, 3H); 7.72 (ddd. lH); 7.65-7.47 

10 

(m, SH); 7.44 (d, lH); 7.26 (dd, 2H); 7.28 (dd, 1H); 
S.OS (dt, lH); 4.43 (ABq, 2H); 2. 70 (s, 3H); 2.SO (s, 
3H); I.BO (m, 2H); 0.94 (t, 3H}. 

MS (El; TSQ 700; source 180 C;70 V; 200 uA): 467 (M+); 438; 333; 305; 262. 

EXAMPLES 
(S)-N·(a-ethyJbenzyl)-3-(ethnyearbonylosy)-2-pbenylquino:U.e-4-carbonmide 

0.5 g (1.3 mmol) of (S)-N·(a-ethylbemyl)-3-bydroxy-2-phcnylquinoline-4-carboxamide 
15 (compound of Description 1) were dissolved in 10 ml of pyridine; 0.5 ml (S.2 mmol) of 

ethyl chloroformate were added dropwisc and the solution was refluxed under magnet.ical 
stirring for. 8 hours. The reaction mixture was allowed to reach room temperature and left 
overnight. 1.0 ml (10.4 mmol) of ethyl chloroformate were added and the solution 
refluxed for 4 hours. The pyridine was evaporated off with toluene; the residue was 

20 dissolved in CH2Cl2, washed with H20 and the organic layer dried over Na2S04 and 
evaporated in-vacuo to dryness. The cmde product was triturated with wmm i-Pi:iO to 
yield 0.25 g of the title compound as a yellow solid. 
C2sH2~204 
M.P. = ll9-121°C 

25 M. w. = 454.53 
[a]n 2fl = -57.8 (c=0.25, MeOH) 
I.R. (Nujol): 3280; 1765; 1645; lSSO cm·l. 
300 MHz lH-NMR (DMSO-ci6): 6 9.30 (cl. IH); 8.15 (d, lH); 7.89-7.n (m, 3H); 7.70 

(m, 2H); 7.S9-7.49 (m, 3H); 7.42 (d, 2H); 7.33 (dd, 
30 2H); 7~28 (dd, lH); S.OS (dt, lH); 3.93 (q, 2H); 1.78 

(m, 2H); 0.97 (t, IH); 0.95 (t, lH). 
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 454 (M+.); 425; 382; 320; 247; 219. 

EXAMPLE6 
35 (S)-N-(a-ethyJbenzyl)-3-(3-pbenylureido)-2-phenylquinoUne-4-carbasamide 

1.5 g (3.9 mmol) of (S)-N-(a-etbylbenzyl)-3-amino-2-pbenylquinolinc-4-carboxamide 
(compound of Description 2) were dissolved in 30 ml of dry CH2Cl2, 1 O ml of dry THF 
and lOmlofdryCH3CN. . 
0.47 ml (4.3 mmol) of phenylisocyanate dissolved in 10 ml of CH2Cl2 were added and 

40 the reaction mixture heated to 40°C for 4 houn. 
After cooling of the reaction mixture, the precipitate was collected by filtration and 
washed with CH2Cl2 to yield 0.9 g of the title compound. 
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temperature for 30 minutes. 0.15 g (2.3 mmol) of NaCNBH3 were added ponionwise 
over 30 minutes and the mixture was left under stirring at room temperature overnight. . 
The reaction was quenched with 20 ml of 2N NaOH and, after stirring at room 
temperature for 20 minutes, was evaporated in-vacuo to dryness. The resjdue was 

s dissolved in 2N NaOH and extracted with CH2Clz the organic layer was washed with 
sat. sol. NaCl and extmcted with 20% citric acid. The acid aqueous layer was basified 
with cone. NaOH and extracted with EtOAc; the orgaoic layer was washed several times 
with sat. sol. NaCl, dried over Na2S04t and evaporated in-vacuo to dryness to obtain. J .O 
g of the title compound as free base. 1bis was dissolved in EtOAc and the solution 

10 acidified with HCl/Et20 to yield 0.84 g of the correspomting hydrochloride, which was 
recrystallized from acetone/EtOH to obtain 0.49 g of the title compound as a white 
powder. 
C36H35N302 ·HCl 
M.P. = 156-160°C 

15 M.W. = 578.16 
[a.]D2o = -11.0 (c=O.S, MeOH) 
I.R. (KBr): 3700-3250; 3240-3100; 3080-2900; 2850-2000; 1670-1630; lSSO cm-I. 
300 MHz lH-NMR. (DMSO-lf6): 5 9.52 (d, lH); 9.40 {s br, lH); 8.10 (d, lH); 7.97 (dd, 

2H); 7.81-7.73 (m,. lH); 7.65-7.19 (m, 14H); 5.05 
20 (dt,IB); 3.98 (m, 2H); 3.69 (m, lH); 3.18-3.06 (m, 

2H); 3.02-2.80 (m,4 H); 1.94-1.74 (m, 2H); 0.96 (t, 
311). 

MS (FAB POS; matrix thioglicerine; FAB gas Xe; 8 kV; source SOC): 542 {MH+). 

25 EXAMPLB9 
(S)-N-(a·etbylbenzyl)-3-(2-benzoylaminoetbo:s:y)-l-phenylquinoline-4-carbuamide 

0.95 g (2.2 mmol) of (S)-N·(a-ethylbenzyl)-3-(2-aminoethoxy)-l-phenylquinoline-4-
carboxamide (compound of Description 4) were dissolved, under nitrogen atmosphere 

30 and magnctical stining, in 12 ml of dry CH2Cl2; 0.3 7 ml (2.6 mmol) of TEA were added, 
the solution cooled to OOC and 0.3 ml (2.6 mmol) of bcnzoyl chlo~ dissolved in in 3 
ml dry CH2Cl2 were added dropwise. 
The reaction was left 30 minutes at o•c, then allowed to reach room temperature and left 
overnight. The mixture was evaporated in-vacuo to dryness, the residue was dissolved in 

35 CH2Cl2, and washed with H20. 20% citric acid, sat. sol. NaHC03, sat. sol. NaCl; the 
organic layer was dried over Na2S04 and evaporated in-vacuo to dryness. The residue 
was trlturated with hot i-PflO/i-PrOH to yield 0.8 g of the title compound as a white 
solid. 
C34ff31N303 

40 M.P. == 1S7-1600C 
M.W.=529.64 
[a]o20 = -27.3 (c=0.5, MeOH) 

! : 
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Elemental analysis: - Calcd C, 77.10; H, S.90; N, 7.93; 
Found C, 76.92; H,S.88; N, 7 .88. 

1.R. (KBr): 3300; 3240; 3100-3020; 2980-2920; 1632; 1545 cm·l. 

PCTIEP96/05203 

300 MHz lH-NMR. (DMS0-d6): 5 9.31 (d, IH); 8.32 (t, lH); 8.05 (d, lH); 7.90 (m, 2H); 
S 7.79-7.69 (m, JH); 7.60-7.33 {lil, 12H); 7.29 {dd, IH); 

5.05 (dt,lH); 3.80 (m, 2H); 3.42-3.29 (m, lH); 3.25-
3.15 {m, lH); 1.89-1.72 (m, 2H); 0.93 (t, 3H). 

MS {El; TSQ 700; source 180 C; 10 V; 200 uA): 529 (M+); 382; 148. 

10 DESCRIPTIONS 
methyl 3-ehlorocarbonylpropenoate 

S.O g (Sl.O mmol) ofmaleic anhydride were heated to 100°C in 2.2 ml of MeOH for 1 
hour [J. Chem. Soc., 1'64, 526-528). The reaction mixture was cooled to room 

15 temperature and 37 ml (S0.7 mmol) of SOCl2 were added dropwise. The reaction was 
refluxed for 1.5 hours and then distilled collecting the fraction boiling at 42-44°C/2mbar 
to obtain S.3 g of the title compound, possibly as a mixture of E and Z diasteleoisomcrs. 
This compo1Dld was used without i\Jrther purification in the subsequent reaction to 

20 
pepare Examples 18 and 19. 

EXAMPLBlO 
(S)-N-(a-ethylbenzyl)-3-[3-(ethos.ycarboayl)pnpoxy]-2-pllenylqaiaolille-4-

carboxamide 

25 2.0 g (S.23 mmol) of (S)-N-(a-ethylbenzyl)-3-hydroxy-2-phenylquinolinc-4-carboxamicle 
(compound of Description 1), 2.17 g (lS.70 mmol) ofK2C03, 0.26 g (1.57 mmol) of KI 
and 1.13 ml (7.84 mmol) of ethyl 4-bromobutyrate were suspended in 50 ml of dly THF 
and the reaction was stirred at room temperature for 24 hours. 
The solid was filtered off and the solvent was evaporated in vacuo to dryness. The residue 

30 was dissolved in CH2Cl2 and the organic phase was washed with H20, separated, dried 
. over Na2S04 and evaporated in vacuo to dryness. The crude product was triturated with 

hot i-Pf20 to yield 2.10 g of the title compound as a white powclcr. 
C31H32N204 
M.P. = 140-142°C. 

3S M.W. = 496.61 
[a]0

20 =-41.6 (c=l, MeOH) 
I.R ,(KBr): 3110; 2960-2850; 1740; 16SO cm·l. . 
300 MHz lH-NMR {DMSO-d(;): 6 9.25 (d, JH); 8.06 (cl, lH); 7.92 (dd, 211); 7.72 (ddd, 

lH); 7.63-7.SO (m, SH); 7.44 (cl, 2H); 7.39 (dd, 2H); 
40 7.28 (dd, lH); 5.08 (dt, lH); 3.99 (q, 211); 3.61 (m, 

2H); 2.15-1.98 (m, 2H); 1.90-1.74 (m, 2H); 1.60-1.51 
(m, 2H); 1.16 (t, 3H); 0.98 (t, 3H). 
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MS (El; TSQ 700; source 180 C;70 V; 200 uA): 496 (M+); 115. 

EXAMPLE 11 
(S)-N-(a-ethylbenzyl)-3-(earboxypropoxy)·2-phenylquinoline-4-carbo:umlde 

0.6 g (1.21 mmol) of (S)-N-(a-ethylbcnzyl)-3-[3-(ethoxycarbonyl)propoxy]-2-
phenylquinoline-4-carboxamide (compound of Example 10) were dissolved in 30 ml 
of 6N HCl and the solution was refluxed for 4 hours. 
The reaction mixture was evaporated In vacuo to dryness and the crude compound was 

1 O recrystalli7.c:d from toluene with traces of THF to yield O.S g of the title compound as a 
yellow solid. 
C29H2gN.204 
M.P. = 149-1S1°C. 
M.W. = 468.56 

15 [a.)D20 = -42.3 (c=J, Me0H) · 
I.R. (KBr): 3249; 3065; 2971-2840; 1709; 1633; 1544 cm·l. 
300 MHz lH-NMR (DMSO-d(;): a 11.98 (s, lH); 9.24 (d, lH); 8.07 (d, lH); 7.93 (dd, 

2H); 7.72 (chld, lH); 7.61-7.SO (m, SH); 7.44 (d, 2H); 
7.38 (dd., 211); 7.28 (dd, IH); 5.08 (dt. lH); 3.62 (m, 

20 2H); 2.01 (m, 2H); 1.90-1.72 (m, 2H); 1.55 (m, 211); 
0.99 (t, 3H). 

25 

30 

MS (El; TSQ 700; somce 180 C;70 V; 200 uA): 468 (M+); 439; 382; 334; 264; 247; 219; 
134; 119; 91. 

EXAMPLE12 
(S)-N-(a-ethylbenzyl)-3-(2-(2t-hydroxymethylphenylaeetyl)aminoethoxy]-1-

pbenylquinoline-4-earbo:umide 

0.7 g (4.7 mm.al) of isocbromanone were dissolved m 25 ml of abs. EtOH; 2.0 g (4.7 
mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2-phenylquinoline-4-carboxamide 
(compound of Description 4) were added and the reaction was refluxed for 12 hours. 
Additional 0.3 g (2.0 mmol) of isochromanonc were ad~ and the reaction mixture was 

35 refluxed for S hours; additional O.S g (3.4 mmol) of isochromanone were added and the 
reaction refluxed for 10 hours. After cooling, it was evaporated in vacuo to dryness and 
the residue was purified by gradient flash column chromatography on 230-400 mesh 
silica gel utilising a mixture ofhexane/BtOAc 50:50 containing 0.5% NJi40H {28%) as 
starting eluent and a mixture of hexane/EtOAc 20:80 containing 0.5% NJ40H (28%) as 

40 final eluent. The crude product so obtained was triturated with i-Pf20/i-PrOH to yield 1.8 
g of the title compound. 
C36ff35N304 
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M.P. = 160-163°C -
M.W. = 573.69 
[a]o28 = -31.S (c=O.S, MeOH) 
Elemental analysis: Calcd. C, 75.36; H, 6.15; N, 7.32; 

PCTIEP96105203 

S Found Ct 75.09; H, 6.14; N, 7.34. 
I.R. (KBr): 3600-3100; 3100-3000; 1641; 1558 cm·l. 
300 MHz lH-NMR (DMSO-d(;): 6 9.30 (cl, 18); 8.08 (d, lH); 7.98 (m, 2H); 7.89 (t hr, 

lH); 7.73 (dcld, lH); 7.59 (m, 2H); 7.57-7.48 (m, 3H); 
7.45 (m, 2H); 7.41-7.33 (m, 3H); 7.28 (dd, lH); 7.19 

10 (dd, lH); 7.15 (dd, lH); 7.09 (dd, lH); 5.09 (t, IH); 
S.08 (dt, lH); 4.48 (d, lH); 3.70-3.59 (m, 2H); 3.37 (s, 
2H); 3.12-2.92 (m, 2H); 1.90-1.75 (m, 2H); 0.99 (t, 
311). 

MS (Bl; TSQ 700; source 180 C;70 V; 200 uA): SSS; 438; 411; 382; 247; 218; 192; 174; 
IS 119. 

20 

EXAMPLE 13 
(8,Z)-N-(a-ethylbenzyl)-3-(2-(3-carbosypropenoyl)aminoethos:y]-2-phenylquinoline-

4-earbosamltle 

2.0 g (4.7 mmol) of (S)-N-(a.-ethylbenzyl)-3-(2-aminoethoxy)-2-phenylquinolim-4-
carboxamide (compound of Description 4) and 0.61 g (6.2 mmol) of malcic anhydride 
were dissolved in SO ml of toluene. Some molecular sieves were added and the reaction 
:mixture was refluxed for S hours. After cooling, the reaction mixture was evaporated in 

25 \IQCUO to dryness, dissolved in CH2Cl2 and washed with sat. sol. NaCl, 20% citric acid, 
sat. sol. NaCl. The organic layer was dried over Na2S04 and evaporated in 11acuo to 
dryness. The cmde product was purified by flash column chromatography on 230-400 
mesh silica gel, eluting with a mixture of i-Pf201Et0Ac 70:30 containing 0.5% of 85% 
formic acid, and then triturated with i-J>riO to yield 2.0 g of the title compound. 

30 C31H29N305 
M.P. - 1SB-162°C 
M.W. = 523.59 
[a]n 20 = -38.6 (c=O.S, MeOH) 
Elemental analysis: Calcd. C, 71.11; H, 5.58; N, B.03; 

35 Found C, 70.90; H, 5.56; N, 7.95. 
LR. (KBr): 3280; 3150-3000; 1710; 1640-1620 cm-1. , 
300 MHz lH-NMR. (DMS0:-<16): 8 14.80 (s hr, 111); 9.30 (d, lH); 9.08 (t br, lH); 8.07 (d_, 

lH); 7.94 (cld, 2H); 7~79-7.70 (m, lH); 7.60 (m, 2H); 

7.52-7.38 (m, 7H); 7.29 (dd. lH); 6.32 {d, lH); 6.27 
40 (d, lH); S.07 (dt, lH); 3.76-3.64 (m, 2H); 3.28-3.00 

(m, 2H); 1.90-1.74 (m, 2H); 1.00 (t, 3H). 
MS (El; TSQ 700; source 180 C;70 V; 200 uA): 425; 407. 
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EXAMPLE 14 
(S)-N-(a-ethylbenzyl)-3-(2-(3-earboxypropanoyl)aminoethoxy}-2-ph•ylqainoline+ 

carbonmide 

2.0 g (4.7 mmol) of (S)-N-(cx-ethylbenzyl}3-(2-aminoethoxy}2-phenylquinoline-4-
carboxamide (compound of Description 4) and 0.6 g (6.2 mmol) of succinic anhydride 
were dissolved in SO ml of toluene; some triturated molecular sieves were added and the 
reaction mixture was refluxed in a Dean rtark apparatus for 4 hours. The reaction mixture 

10 was evaporated in vacuo to dryness, dissolved in 100 ml ofCH2Cl2 and washed with sat. 
sol. NaCl, 20% citric acid and sat. sol. NaCl. The organic layer was dried over Na2S04 
and evaporated in vacuo to dryness to yield 2.3 g of the crude product which was pmified 
by flash column chromatography on 23()..400 mesh silica gel, eluting initially with a 
mixture of CH2Cl2/MeOH 9:1 and then with a mixture of CH2Cl21MeOH 8:2. The crude 

ts solid obtained was triturated with 1-PflO/i-PrOH, filtered, washed and dried to yield 1.4 g 
of the title compound. 
C31H31N305 
M.P. = 118-122°C 
M. w. = 525.60 

20 [a.Jo 20 == -32.1 (c=0.5, MeOH) 
I.R. (KBr): 3600-3120; 3100-3000; 1740-1700; 1680-1600 cm·l. 
300 MHz lH-NMR. (DMSO-d6): g 11.98 (s br, IH); 9.28 (~ lH); 8.07 (d, lH); 7.99 (dd, 

2H); 7.73 (dcld, lH); 7.66 (t br, lH); 7.61-7.48 (m, 
SH); 7.46 (d, 2H); 7.39 (dd, 2H); 7.30 (dd, lH); S.OS 

25 (cit, lH); 3.69-3.57 (m, 2H); 3.12-2.91 (m, 2H); 234 
(m, 2H); 2.21(m,2H); 1.90-1.75 (m, 2H); 1.00 (t, 3H). 

30 

MS (FAB POS; thioglycerine matrix; FAB gas Xe; 8 kV; source SO): 526 (MH+); 383; 
291. 

EXAMPLE 15 
(S)-N-(a-ethylhenzyl)-3-(2-(N-methyl-8-azabieyclo(3.2.1]oct-3-yl)aminoethoxyJ-2-

phenylqainoUne-4-carbonmide hydrochloride 

35 1.50 g (3.53 mmol) of (S)-N-(cx-ethylbem.yl)-3-(2-aminoethoxy)-2-phenylquinoline-4-
carboxamide (compound of Description 4) and 0.98 g (7.06 mmol) of tropinone were 
. dissolved in 30 ml MeOH and 100 ml toluene; 0.22 g (3.53 mmol) of NaCNBH3 were 
added portionwise and the reaction was refluxed for 24 hom in a Dean-Stark appara1Us. 
The reaction was quenched with S ml of 2N NaOH and, after stirring at room temperature 

40 for 20 minutes, was ev~ in vacuo to dryness. 'J;'he residue was dissolved in 20% 
citric acid and extracted twice with EtOAc; the aqueous layer was basified with solid 
K2COJ and extracted with CH2C12. The organic layer was dried over Na2S04 and 
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evaporated in vacuo to dryness to aft'ord 1.8 g of a yellow solid which was flash 

chromatographed on 230-400 mesh silica gel, eluting with a mixture of EtOAc/MeOH 
80:20 containing 2% of 28% N1140H. 
The crude product (0.17 g) was dissolved in MeOH and the solution acidified with 

S HClJEt20 to yield the corresponding hydrochloride, which was recrystallbed from 
BtOAc/abs. EtOH to obtain 0.10 g of the title compound as a slightly brown powder. 

C35ff4oN4<>2·HCl 
M.P. = 200-203°C 
M.W.=S8SJ9 

10 I.R. (KBr): 3403; 2966-2760; 1637; 1558 cm·l. 
300 MHz lH-NMR. (DMSO-d6, free base): 8 9.29 and 9.26 (d, lH); 8.0S (d, lH); 7.92 

(dd, 2H); 7.71 (ddd, lH); 7.61-7.50 (m, SH); 7.45 
(d, 2H); 7.38 (dd, 2H); 7.28 (dd, lH); S.09 (dt, 
lH); 3.70-3.60 (m, 2H); 3.3:2. (m, 2H); 2.95 {m, 

IS IH); 2.82 (m, IH); 2.41 (t, 2H); 2,11 and 2.08 (s, 

3H); 1.90-1.65 (m, 6H); 1.41-1.31 (m, 2H); 1.23-
1.03 (m, 2H); 0.98 (t, 3H). 

20 

MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 548(M+); 386; 305; 166; 124; 82. 

EXAMPLE16 
(S)-N-(a-ethylb~l)-3-(2-(2'-carbnybenzoyl)aminoethos:y)-2-phenylquinoline-4-

carbo:umide 

25 O.BS g (2.0 mmol) of (S)-N-(a-ethylbenzyl)-3-(2-(2'-methoxycarbonylbenzoyl)amino 

ethoxy]-2-phenylquinoJino.4.carboxam (compound of Example 17) were dissolved in 
25 ml of 10% NaOH and S ml of 1,4-dioxane. The soiution Was warmed to 60°C for 15 
minutes. then it was extracted with CH2CI:i, washed with 100.Ai citric acid and sat. sol. 
NaCl, dried over Na2S04 and evaporated in vacuo to dryness. The residue was purified 

30 by gradient flash column chromatography on 230-400 mesh silica gel utilising a mixture 

of i-Pf20/Et0Ac/HCOOH (8S%)1H20 70:30:0.S:O.S as starting eluent and a mixture of i· 
PtlO/BtOAcJHCOOH (85%)1H20 60:40:0.5:0.5 as final cluent. The crude product so 

obtained was tritmated with i-PflO/i-PIOH to yield 0.2gof1he title compound. 

C35H31N305 
35 M.P. = 96-115°C dee. 

M. w. = 573.65 
[u]o20 = -33.3 (c=O~S, MeOH). 
I.R. (KBr): 3400; 3257; 3100-3000; 1723; 1637; 1581 em·l. 
300 MHz lff.NMR. (DMSO-ci6): 3 12.75 (s br, lH); 9.31 (d, lH); 8.07 (d, lH); 8.00 (m, 

40 3H); 7.76-7.69 (m, 2H); 7.S7 (m, 2H); 7.55-7.37 (m, 
9H); 729 (dd, lH); 7.18 (m, Ui); 5.06 (dt, IH); 3.79 (t, 
2H); 3.34-3.lS (m, 2H);· 1.90-1.75 (m, 2H); 0.97 (t, 

·32-

SUBSTITUTE SHEET (RULE 261 

l: 



W097/21680 PCT/EPff/05203 

3H). 
MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 555; 526; 422; 382; 262; 247; 219; 174; 

119; 91. 

S EXAMPLE 17 
(S)-N·(a-ethylbenzyl)-3-(2-(2'-metho:s.yearbonylbenzoyl)aminoethosy]-2-

phenylquilloline-4-carboumide 

2.4 g (S.7 mmol) of (S)-N-(a-ethylbenzyl)-3-{2-aminoethoxy)-2-phenylquinoline-4-
1 O carboxamide (compound of Description 4) were dissolved, un4er nitrogen atmosphere, in 

50 ml of dry CH2Clz 0.88 ml (6.2 mmol) of TEA were added and the solution was 
cooled to. 0°C. 1.1 g (S.8 mmol) of methyl 2-cblorocarbonylbem.oate (obtained by 
treating the corresponding mono acid mono ester with oxalyl chloride), dissolved in 50 

ml of CH2Cl2, were added dropwisc at 0°C and the solution was then stirred at room 
15 temperature for 4 hours. The reaction mixture was washed with H20, 20% citric acid, sat. 

sol. NaHC03, sat. sol. NaCl, dried over N12S04 and evaporated in vacuo to dryness. 1.0 
g of the residue were purified by flash column chromatography on 230-400 mesh silica 
gel, eluting with a mixture of hexaneJEtOAc 1: 1, and then triturated with i-Pf20 to yield 
0.9 g of the title compound. 

20 C3(;H33N305 
M.P. = 133-13S°C 
M.W. • 587.68 
[ab 20 = -35.6 (c=0.5, MeOH) 

Elemental analysis: Calcd. C, 73.22; H, S.20; N, 6.57; 
2S Fomd C, 73.30; H, S.61; N, 7.08. 

I.R. (K.Br): 3500-3120; 3100-3000; 1730; 1660-1620 cm·l. 

300 MHz lH-NMR (DMSO-d6): & 9.30 (d, lH); 8.10 (t, lH); 8.08 (d, lH); 8.01 (~ 2H); 
7.70-7.68 (m, 2H); 7.59-7.38 (m, 1 lH); 7.30 (m, 2H); 

S.06 (dt, 1H); 3.79 (t, 2H); 3.61 (s, 3H); 3.30-3.13 (m, 
30 211); 1.90-1.75 (m, 2H); 0.95 (t, 3H). 

MS (El; TSQ 700; source 180 C;70 V; 200 uA): 422; 382; 264; 247; 219; 206; 174; 163; 
147. 

EXAMPLE.18 
35 (S,E)-N-(a-ethylbenzyl)-3-[2-{3-methmyearbonylpropenoyl)aminoethoxy)-2-

phenylqainoUne-4-carboumicle 

, . 

1.4 g (3.3 mmol ) of (S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2-phenylquinoline-4-
carboxamide (compound of Description 4) were dissolved, under nitrogen atmosp~ in 

40 35 ml of dry CH2Cl2. 0.77 ml (S.5 mmol) ofTEA were add~the solution was cooled to 

0°C and 0.4 g (3.4 mmol) of methyl 3-chlorocarbonylpropenoate (compound of 
Description S), dissolved in 25 ml of CH2Cl2, were added dropwise. The reaction was 
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stirred at room tempezature for 2 days, washed with H20, 20% citric acid, sat. sol. 
NaHC03, sat. sol. NaCl, dried over Na2S04 and evaporated in vacuo to dryness. The 
residue was purified by gradient flash column chromatography on 230-400 mesh silica 
utilising a mixture ofhexane/BtOAc 8:2 as starting eluent and a mixture of hexaneJEtOAc 

5 3:7 as final eluent. The crude product so obtained was further purified by preparative 
HPLC to yield 0.30 g of the title compound. 
C32H31N305 
M.P. = i22~12s0c 
M.W. = 537.62 

10 [a]0 ~ = ·37.7 (c=0.5, MeOH) 
Elemental analysis: Calcd. C, 71.49; H, S.81; N, 7.82; 

Found C, 71.19; H, S.86; N, 1.n. 
l.R. (KBr): 3500-3120; 3100-3000; 1730; 1670-1620; 1550 cm·l. 
300 MHz lff.NMR. (DMSO-d6}: & 9.30 (d, IH); 8.47 (t br, lH); 8.06 (d, IH); 7.97 (dd, 

lS 211); 7.73 (ddd, 111); 7.60 (m, 2H); 7.50-7.37 (m, 7H); 
7.29 (dd, lH); 6.95 (d, lH); 6.51 (d, lH); S.07 (cit, 
lH); 3.75 (s, 3H); 3.69 (m, 2H); 3.25-3.00 (m, 2H); 
1.90-1.75 (m, 211); 0.97 (t, 3H). 

20 
MS (El; TSQ 700; source 180 C;70 V; 200 uA): S37 (M+); S07; 404; 382; 301; 249; 156. 

EXAMPLE19 
(S,Z)-N-(a-ethylbenzyl)-3-[2-(3-methoxyearbonylpropenoyl)aminoetboxyJ .. 2-

phenylquinoline-4-carbo:umlde 

25 By continuing the elution of the flash column chromatography of Example 18, 0.31 g of 
the title compound were isolated. 
C32H31N305 
M.P. = 80-90°C 
M.W. =537.62 

30 («Jo 20 ... -37.2 (c=0.51 MeOH) 
Elemental analysis: Calcd. C, 71.49; H, 5.81; N, 7.82; 

Found C, 71.05; H, 5.93; N, 7.68. 
I.R. (KBr): 3500-3120; 3100-3000; 1730; 1670-1620; lSSO cm·l. 
300 MHz lH-NMR (DMSO-dt;): 8 9.31 (d, lH); 8.07 (d, lH); 8.05 (t-br, IH); 7.98 (dd, 

35 2H); 7.73 (ddd, lH); 7.59 (m, 2H); 7.SS-7.38 (m, 7H); 
7.29 (dd, lH}; 6.22 (Abq, 2H); S.09 (dt, lH); 3.66 (m, 
2H); 3.58 (s, 3H); 3.20-2.95 (m, 2H); 1.83 (m, 211); 
0.99 (t, 3H). 

MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 537 (M+); 476; 371; 247; 156; 124. 
40 

EXAMPLE20 
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(S,E)-N-(a-ethylbenzyl)-3-(2-(3-carboxypropenoyl)aminoetho:s:y)-2-pbenylquinoline-

4-carbmamide 

0.2 g (0.4 mmol) of (S,E)-N-(a·ethylbenzyl)-3-(2-(3-methoxycarbonylpropenoyl) 

5 aminoetboxy]-2-phenylquinoline.+carboxamide (compound of Example 18) were 

dissolved in 25mlof10% NaOH and S ml of 1,4-dioxane and warmed to 60°C for 15 

mjmJtes. After cooling, the reaction mixture was extracted with CH2CI2 and washed with 

10% ci1ric acid and sat. sol. NaCl. The organic layer was dried over Na2S04, evaporated 
in vacuo to dryness and triturated with i-f120 to yield 83 mg of the title compound. 

10 C31H29N305 
M.P. = 230-233°C 
M.W. = 523.59 
(a]D 20 = -39.6 (c=0.5, MeOH) 
I.R. (KBr): 3500-3120; 3100-3000; 1740-1700; 1680-1600; lSS0-1520 cm-1. 

15 300 MHz lH-NMR (DMSO-d6): 6 9.30 (d, 111); 8.42 (t br, lH); 8.06 {d, UI); 7.97 (dd, 
2H); 7.73 (ddd, 1H); 7.59 (m, 2H); 7.50-7.37 (m, 7H); 

7.29 (dd, lH); 6.88 (d, lH); 6.45 (d, lH); S.09 (dt, 
lH); 3.68 (m, 2H); 3.24-2.99 (m, 2H); 1.80 (m. 2H); 

0.96 (t, 3H). 
20 MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 523 (M+); 382; 264; 247; 219; 119; 91. 

BXAMPLE21 
(S)-N-(a-ethylbenzyl)-3-(cyanomethos.y)-2-phenylquinoline-4-earboumkle 

2.0 g (S.23 mmol) of (S}N-(cwthylbenzyl)-3-hydroxy-2-phenylquinoline-4-carboxamide 

25 (compound of Description: 1), 2.21 g ofK2C03, 0.26 g (1.57 mmol) of KI and 0.52 ml 
(7.85 mmol) of bromoacetonitrile were stirred. in 30 ml of dry THF for S hours. The 

inorganic salts were filtered off and the filtrate was evaporated In vacuo to dryness. The 

residue was dissolved in CH2Cl2 and the organic phase was washed with H20, sat. sol. 

NaHC03, sat. sol. NaCl, separated, dried over Na2S04 and evaporated in vacuo to 

30 dryness to afford 2.10 g of a brown oil which was flash chromatographed on 230-400 

mesh silica gel, eluting with a mixture of hexane/EtOAc 70:30. The crude product was 
triturated with hexane, filtered, washed and dried to yield 0. 75 g of the title compound as 
a white solid. 

C27H23N30:z 
35 M.P.=70-72°C 

M.W. = 421.SO 
[a]0 

20 = -40.4 (c=l, MeOH) 
l.R. (KBr): 3413; 3264; 3053; 2943; 1645; 1°529 cm·l. 

300 MHz lH-NMR (DMSO-d(j}: 3 9.37 (d, lH); 8.11 (d, lH); 7.95 (dd, 2H); 7.80 (ddd, 

40 lH); 7.67-7.SS (m, SH); 7.45-7.38 {m, 4H); 7.20 (dd, 

IH); S.10 (dt, lH); 4.60 (Abq, 2H); 1.85 (dq, 2H); 1.00 
{t, 3H). 
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MS (EI; TSQ 700; SOW'ce 180 C;70 V; 200 uA): 421(M+);392; 381; 287; 247; 219; 190; 
134. 

EXAMPLB22 
5 (S)-N-(a·ethylbenzyl)-3-(2-phenylaeetylaminoethoxy)-2-phenylquinoline-4· 

earbo:umide 
1.0 g (2.3 mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminocthoxy)-2-phenylquinoline-4-
carboxamicle (compound of Description 4) were dissolved in 20 ml of dry CH2Cl2; 0.37 
ml (2.6 mmol) of TBA were added and the reaction mixture was cooled to 0°C. 0.4 g (2.6 

10 mmol) ofphenylacetyl chloride, dissolved in 20 ml ofCH2Cl2, were added dtopwise and 
the reaction mixture was stirred at room temperature for 4 hours and then washed with 
20% citric acid, sat. sol. NaHC03 and brine. The organic layer was dried over Na2S04, 
evaporated in vacuo to dryness and triturated with 1-PflO to yield 0.9 g of the title 
compound. 

15 C35H33N303 
M.P. = 9S-tos0 c 
M.W. - 543.66 
[a.JD 20 = -32.6 (c=O.S, MeOH) 
Elemental analysis: Calcd. C, 77.32; H, 6.12; N, 7.73; 

20 Found C, 76.89; H, 6.19; N, 7.61. 
I.R. (KBr): 3400-3100; 3100-3000; 1650-1620 cm·l. 
300 MHz In-NMR (DMSO-d6): & 9.30 (d, IH); 8.06 (d, 111); 7.98 (m, 2H); 7.86 (t br, 

lH); 7.72 (ddd, IH); 7.S9 (m, 211); 7.Sl Cm. 3H); 7.45 
(d, 2H); 7.39 (dd, 2H); 7.30-7.12 (m, 6H); S.09 (dt, 

25 lH); 3.62 (mi. 2H); 3.29 (s, 2H); 3.12-2.91 (m, 2H); 
1.90-1.7S (m, 2H); 0.98 (t, 3H). 

MS (El; TSQ 700; SOUJCe 180 C;70 V; 200uA): 543 (M+); 410; 382; 162. 

EXAMPLE23 
30 (S)-N-(a-etlaylbenzyl)-3-(2-((S)-a-aminophenylaeetyl)aminoethoxy]-2-

phenylquinoline-4-earboxamide 

The reaction to obtain the FMOC-protected title compound was conducted as described in 
Example 2S. starting ftom 2.8 g (6.7 mmol) of (S)-N-(a.-ethylbenzyl)-3-(2-aminoethoxy)-

35 2-phenylquinoline-4-carboxamide (compound of Description 4), 1.1 ml (8.0 mmol) of 
TBA and 3.1 ·g (8.0 mmol) of (S)-FMOC-phenylglycinyl chloride. The reaction was 
stirred at room. temperature for 20 hours and worked up as described in Example 25 to 
yield 4.5 g of the FMOC protected title compo~ which was deprotected by stirring at 
room temperature for 30 minutes with 90 ml ofa lOOAI solution of diethylamine in DMF. 

40 The reaction mixture was then evaporated in wzcuo and purified by gradient flash column 
chromatography on 230-400 mesh silica gel, utilising EtOAc as starting eluent and a 
mixture ofEtOAc/MeOH 9:1 as final eluent, to yield. after trituration with i-P120. 1.4 g 
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of the title compound. 
C35H3~403 
M.P. = 140-14s0c 
M.W. = 558.68 

PCT/E~203 

5 [a.Jl0 = ·17.0 (c=O.S, MeOH) 
Elemental analysis: Calcd. c. 75.25; H, 6.13; N.10.03; 

Found C, 72.70; H, 6.11; N, 9.80. 
I.R. (KBr): 3440-3110; 3100-3000; 1650-1630; 1585 cm·l. 
300 MHz lH-NMR (DMS<>-<f6): 6 9.30 (d, lH); 8.08 (d. IH); 7.97 (dd, 2H); 7.92 (t br, 

10 IH); 7.72 (dd, lH); 7.60-7.48 (m, SH); 7.45 (d, 2H); 
7.38 (dd. 2H); 7.30-7.20 (m, 6H); S.09 (dt, lH); 4.21 (s, 
lH); 3.65 (t, 2H); 3.07 (dt, 2H); 2.10 (s br, 2H); 1.90· 
1.75 (m, 2H); 0.95 (t, 3H). 

15 
MS (El; TSQ 700; source 180 C;70 V; 200 uA): S41; 453; 382; 292; 291; 247; 219; 106. 

EXAMPLE24 
(S)-N-(a-ethylbenzyl)-3-(2-((R)-a-aminophenylaeetyl)aminoethoiy)-2-

20 ph•ylquinoliDe-4-carbonmlde 

The reaction was conducted exactly u described in Example 23, utilising the (R)·FMOC­
phenylglycinyl chloride instead of the (S). The same amounts of all the reagents were 
used. 0.8 g of the title compound were obtained. 

25 C35H34N403 
M.P. = 92-94°C 
M.W. = SSB.68 
[a.]0 

20 == -52.8 (c==0.5, MeOH} 
Elemental analysis: Calcci. C, 75.25; H, 6.13; N, 10.03; 

30 Found C, 74.15; H, 6.19; N, 9.91. 
I.R. (KBr): 3440-3110; 3100-3000; 1670-1630 cm·l. 
300 MHz lH-NMR. (DMSO-d(;): & 9.30(d, lH); 8.07 (d, lH); 7.96 (d, 211); 7.90 (t br, 

lH); 7.72 (m, lH); 7.60-7.SO (m, SH); 7.44 (d, 2H); 
7.38 (dd, 2H); 7.29-7.19 (m, 611); S.09 (dt, lH); 4.20 (s, 

3S lH); 3.60 (m, 2H); 3.16-2.91 (m, 2H); 2.11 (s br, 2H); 

1.90-1.75 Cm. 2H); 0.96 (t, 3H). 
MS (EI; TSQ 700; somce 180 C;70 V; 200 uA): 541; 453; 382; 292; 291; 247; 219; 106. 

EXAMPLB2S 
40 (S)-N-(a-ethylbeazyl)-3--(2·aminoaeetylaminoethoiy)-2-phenylquinoline-4-

carboumide 
3.0 g (7.1 mmol) of (S)·N-(a.-ethylbenzyl)-3-(2-aminoethoxy)-2-phenylquinoline-4-
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carboxamide (compound of Description 4) were dissolved, under nitrogen atmosphere, in 
60 ml ofCH2Cl2 and 1.2 ml (8.5 mmol) of TEA were added; the solution was cool'td to 
0°C and 2.7 g (8.5 mmol) of (9-fluorenylmetboxy carbonyl}glycinyl chloride (FMOC­
glycinyl chloride), dissolved in 60 ml of CH2CI2, were added dropwise. The reaction 

S mixture was stirred at room temperature for 3 hours and then washed with sat. sot NaCl, 
20% citric acid, sat. sol. NallC03, sat. sol. NaCl, dried over Na2S04 and evaporated in 
vacuo to dryness. The crude product was purified by gradient flash column 
chromatography. on 230-400 mesh silica gel, utilising a mixture ·of hexane/BtOAc 1 :1 as 
starting eluent and a mixture of BtOAclMeOH 9:1 as final eluent. The product (S.O g) was 

10 dissolved in 100 ml of a 10% solution of c:liethylamine in DMF and stmcd at room 
temperature for 30 minutes. The reaction mixture was then evaporated in WICUO and 
purified by gradient flash column chromatography on 230-400 mesh silica gel, utilising a 
mixture of EtOAc/McOH 9: 1 as starting eluent and a mixture of EtOAc/MeOH 7:3 as 
final eluent, to yield 0.6 g of the title compound. 

15 C29H3()N403 
M.P. = SS-60°C dee. 
M.W. = 482.58 
[a.]0 

20 = -33.7 (c=0.5, MeOH) 
Elemental analysis: Calcd. C, 72.12; H, 6.27; N, 11.61; 

20 Found C, 70.12; H, 6.45; N, 10.Bl. 
I.R. {KBr): 3500-3110; 3100-3000; 1680-1650; 1638 cm·l .. 
300 MHz lH-NMR. (DMSO-d6): & 9.29 (d, lH); 8.06 (d, 1H); 7.98 (dd, 2H); 7.74 (d&ld, 

lH); 7.68 (t br, lH); 7.60-7.38 (m, 9H); 7.30 (dd, IH); 
S.09 (dt, lH); 3.70-3.SS (m, 2H); 3.18-3.00 (m, 2H); 

25 2.99 (s, 2H); 1.90-1.78 (m, 2H); 1.00 (t, 38). 
MS {Bl; TSQ700; source 180 C;70 V; 200 uA): 482 (M+); 382; 291; 264; 247; 219; 190; 

141; 119; 101~ 91. 

EXAMPLB26 
30 (S)-N-( a-ethylbenzyl)-3·(2-( 4-pyriclylaeetyl)aminoethoJ:yJ-2-phenylqainoline-4-

carboumicle 

0.41 g (2.4 mmol) of 4-pyridylacetic acid hydrochloride were suspended in 80 ml of 
CH2Cl2; the suspension was cooled to OOC and 0.33 ml (2.4 mmol) of TEA, 0.64 g (4.7 

35 mmol) of HOBT and 1.0 g (2.4 mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2-
phenylquinoline-4-carboxamicle (compound of Description 4) were added. O.SS g (2.8 
mmol).ofDCC, dissolved in 10 ml of CH2CI2, were added dropwise and the reaction 
mixture was stirred at 0°C for 1 h and at room temperature overnight. The precipitated 
dicyclohexylurea was filtered off and the filtrate was washed with 200Ai citric acid, sat. 

40 sol NaCl and brine, dried over NaiS04 and evaporated in vacuo to dryness. The crude 
product was purified by flash column chromatography on 230-400 mesh silica gel, eluting 
with a mixture of CH2Cl21MeOH 95:5 containing O.S% N140H (28%), to yield, after 
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trituration with i-J>r:20, 0.85 g of the title compound. 
C34l132N403 
M.P. = 76°C dee. 
M.W. = 544.65 

PCT/EP96/05203 

S [a]n20 = -28.6 (c=0.5, MeOH) 
Elemental analysis: Calcd. C, 74.98; H,S.92; N, 10.29; 

Found C, 74.21; H, S.95; N, 10.17. 
I.R. (KBr): 3269; 3100;.3000; 1646; 1603 cm·l. 
300 MHz lH-NMR (DMSO-d6): 6 9.30 Cd. lH); 8.41 (d, 2H); 8.08 (d, lH); 8.00 (m, 3H); 

10 7.74 (ckld, UI); 7.62-7.48 (m, SH); 7.45 (d, 2H); 7.40 
(dd, 2H); 7.28 (dd, lH); 7.18 (d, 2H); 5.10 (dt, lH); 
3.63 (m, 2H); 3.34 (s, 2H); 3,14-2.92 (m, 2H); 1.80 (m, 
2H); 0.98 (t, 3H). 

15 
MS (El; TSQ 700; source 180 C;70 V; 200 uA): 544 (M+); 411; 382; 163. 

EXAMPLE27 
(S)-N-(a-etbylhenzyl)-3-(2-(3-pyridylaeetyl)aminoethos:y]-2-phenylquinoline-4-

carbo:umide 

20 Prepared as described in Example 26 from 0.41 g (2.4 mmol) of 3-pyridylacetic acid 
hydrochloride, 1.0 g (2A mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2-
phenylquinoline-4-carboxamide (compound of Description 4), 0.33 ml (2.4 mmol) of 
TEA, 0.64 g (4.7 mmol) ofHOBT and 0.58 g (2.8 mmol) of DCC. 
The work up and the purification of the reaction mixture were conducted as described in 

25 Example 26. After tritmation with i-fllO, 0.76 g of the title compound were obtained. 
C]4H32N40] 
M.P. = 89°C dee. 
M.W. = 544.65 
[a.]0 

20 = -31.7 (c=O.S, MeOH) 
30 Elemental analysis: Calcd. C, 74.98; H, 5.92; N, 10.29; 

Found C, 74.14; H, 6.00; N, 10.17. 
I.R. (KBr): 3275; 3100-3000; 1643; 1548 earl. 
300 MHz lff-NMR (DMS()-d6): 6 9.29 (d, lH); 8.40 (m, 2H); 8.06 (d, lH); 7.98 (m, 

3H); 7.72 (ckld, 1H); 7.60-7.48 (m, 6H); 7.45 (d, 2H); 

" ~~~~~~~~~~~ 

40 

211); 3.33 (s, 2H); 3.13-2.91 (m, 2H); 2.90-2.75 (m, 
2H); 1.00 (t, 3H). 

MS (BI; TSQ 700; source 180 C;70 V; 200 uA): 544 (M+); 515; 411; 382; 353; 264; 247; 
163. 

BXAMPLE28 
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(S)-N-(a·ethylbenzyl)-3-(2-(2-pyridylaeetyl)aminoethos.yJ-2-phenylquinoline-4-
earboumide 

Prepmed as described in Example 26 from 0.41 g (2.4 mmol) of 2-pyridylacetic acid 
5 hydrochloride, 1.0 g (2.4 mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2· 

phenylquinoline-4-carboxamide (compound of Description 4), 0.33 ml (2.4 mmol) of 
TBA, 0.64 g (4. 7 mm.ol) of HOBT and 0.58 g (2.8 mmol) of DCC. 
The work up and. the purification of the reaction mixture were conducted as described in 
Example 26. After trituration with i-PllO, 0.10 g of the title compound were obtained. 

10 C34H32N403 
M.P. = 74°C dee. 
M.W. == 544.65 
[a.Jn20 = -34.1 (c-0.S, MeOH) 
LR. (KBr): 3269; 3100-3000; 1645; 1592; 1540 earl. 

15 300 MHz ta.NMR (DMSC>-d(;): 3 9.28 (d, lH); 8.44 (d, lH); 8.08-7.90 (m, 4H); 7.75-

20 

7.65 (m, 2H); 7.60-7.37 (m, 9H); 7.30-7.20 (m, 3H); 
· 5.10 (dt, lH); 3.62 (m, 2H); 3.SO (s, 2H); 3.12-2.95 

(m, 2H); 1.80 (m, 2H); 0.98 (t, 3H). 
MS (BI; TSQ 700; source 180 C;70 V; 200 uA): S14; 452; 382; 247; 163. . 

EXAMPLB29 
(S)-N-(a-etbylbenzyl)-3-[2-(2'-carbos.ypbenylaeetyl)amiaoethos:y)·2-

phenylquillolbae-4-carboumide 

25 1.0 g (2.4 mmol) of (S)-N-(a-ethylbenzyl)-3-(2-aminoethoxy)-2-phenylquinoline-4-
carboxamide (compound of Description 4) were dissolved in 10 ml of toluene; O.Sl g (2.8 
mmol) of homophtbalic acid were added and the reaction mixture was refluxed for 3.S 
hours. After cooling, the solvent was evaporated in vacuo to dryness and the residue WIS 

dissolved in CH2Cl2 and washed with brine. The organic layer WIS dried over Na2S04 
30 and evaporated in vacuo to dryness. The iesidue was pmitied by gradient flash column 

chromatography on 230-400 mesh silica gel, utilising a mixture of hexane/EtOAc 7:3 
· containing 0.5% Nff40H (28%) as starting eluent and a mixture of EtOAc/MeOH 8:2 

containing 2% NJ40H (28%) as final eluent, to yield 0.89 g of a mixture of the title 
compound and of (S)-N-(a-ethylbenzyl)-3-[2-(21--carboxymothylbemoyl)aminoethoxy )-2-

35 phenylquinoline-4-carboxamide (compound of Example 30). 0.4 g of this mixture were 
purified by preparative HPLC to yield 0.17 g of the title compound. 

C36H33N305 . 
M.f. = 1os0c dee. 

M.W. = 587.67 
40 [a.]0

20 =-28.3 (c=O.S, MeOH) 
I.R. (KBr): 3247; 3100-3000; 1710-1650; 1635; 1547 cm-1. 
300 MHz lH-NMR (DMSO-d6): a 12.80 {s br, JH); 9.29 (d, lH); 8.08 (d, IH); 7.99 (d, 
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2H); 7.79 (d, lH); 7.75 (t br, lH); 7.72 (dd~ lH); 7.60-
7.50 (m, SH); 7.48-7.25 (m, 7H); 7.17 (d, lH); 5.09(dt, 
lH); 3.72 (s, 2H); 3.65 (m, 2H); 3.12-2.92 (m, 2H); 

1.81(m,2H); 0.90 (t, 3H). 

S MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 569; 425; 407; 396; 383; 291; 277; 262; 
247; 219; 188; 165; 118; 91. 

BXAMPLB30. 
(S)-N-(a-etbylbenzyl)-3-[2-(2'-earboxymethylbenzoyl)aminoetboxyJ-2-

10 phenylquinoBne-4-carboumide 
By continuing the preparative HPLC of Example 29, 0.063 g of the title compound were 

obtained. 
C36li33N305 
M.P. = 83°C dee. 

15 M.W. = 587.67 
[a.]0 

20 = -33.S (c=0.5, MeOH) 
I.R. (KBr): 3273; 3100-3000; 1733; 1641; 1612; 1594; 1538 cm-1. 
300 MHz 1 H-NMR (DMSO-d6): 6 12.20 (s br, lH); 9.31 (~ lH); 8.30 (s br, lH); 8.06 (d, 

IH); 7.99 (m, 2H); 7.72 (ddd, lH); 7.57 (m, 2H); 

20 7.48-7.38 (m, SH); 7.30-7.20 (m, 4H); 5.04 (dt, Ill); 
3.79 (t, 2H); 3.63 (s, 2H); 3.32-3.15 (m, 2H); 1.88-
1. 75 (m, 2H); 0.94 {t, 3H). 

MS (EI; TSQ 700; source 180 C;70 V; 200 uA): 569; 425; 407; 396; 383; 291; 277; 262; 
247; 219; 188; 165; 118; 91. 

25 EXAMPLE 31 
(S)-N-(a-ethylbenzyl)-3-(2-benzylaminoethoxy)-2-phenylquinoline-4-carboumide 

hydrochJoride 

1.5 g (3.52 mmol) of (S)-N-(a.-ethylbenzyl)-3{2-aminoethoxy)-2-phenylquinoline-4-

30 carboxamide (compound of Description 4) and 0.71 ml (7.04 mmol) of bemaldehyde 

were dissolved in 40 ml of MeOH; after cooling to 10°C, 2.21 g (3.52 mmol) of 
NaCNBH3 were added portionwise, under nitrogen atmosphere, and the reaction stined at 

room temperature overnight. 
The reaction was quenched with 50 ml of 2N NaOH and extracted with ether; the organic 

35 layer was separated, dried over Na2S04 and evaporated in vacuo to dryness. 
The crude product was purified by 230-400 mesh silica gel gradient column 

chromatography, eluting with hexane/EtOAc (from 20 to 30%). 
The crude product (0.64 g) was dissolved in MeOH and the solution acidified with 
HC1/Bt20 to yield the corresponding hydrochloride, which was recrystallized from i-

40 PriOli-PrOH to obtain 0.50 g of the title compound as a pale yellow powder. 

C34H33N302·HCI 
M.P. = 165-169°C 

J • 
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M.W.=552.110 
[a.]0

20 =-27.7 (c=l.1, MeOH) 
l.R. (KBr): 3498; 3185; 2968-2637; 1650; 1535 cm·l. 
300 MHz lff.NMR 353 K (DMSO-ci6): 5 8.89 (d, lH); 8.01 (d, lH); 7.74 (m, 2H); 7.62 

5 (dd, 2H); 7.57-7.44 (m, 6H); 7.39 (dd, 2H); 
7.29 (dd, lH); 7.20-7.10 (m, 3H); 6.89 (m, 2H); 
S.13 (dt, lH); 3.70 (s, 2H); 3.10 (s, 2H); 2.02-
1.80 (m, 2H); 1.68 (s, 3H); 0.98 (t, 3H). 

MS (El, TSQ 700, source 0 180 C, 70 V, 200 uA): 408; 273; 380. 
10 

EXAMPLB32 
15 (S)-N-(a-ethylbenzyl)-3-(2-dibenzybuninoethoxy)-2-phenylquinoline-4-carboDJD.ide 

hydroehloride 

By continuing the elution of the chromatographic column of Example 31, 0.40 g of the 
crude title compound were obtained. 

20 This product was dissolved in MeOH and the solution acidified with HCl/Et20 to yield 

the corresponding hydrochloride, which was recrystallim:l from EtiOIMcOH to obtain 

0.26 g of the title compound. 
C41H39N3D2·HCI 
M.P. = 144-145°C 

25 M.W.=642.28 
[a.]o20 = -25.3 (c=0.25, MeOH) 
LR. (KBr): 3419; 3163; 3059-2933; 1656; 1542 cm-1. 
300 MHz lff-NMR DMSO-d(;): 8 9.52 (d, lH); 8.10 (d, lH); 7.86 (dd, 2H); 7.79 (ddd, 

IH); 7.63 (m, 2H); 7.49-7.36 (m, 16H); 7.30-7.20 (m, 

30 3H); 5.01 (dt, lH); 4.09 (m, 4H); 3.99 (m, 2H); 3.00 (m, 
2H); 1.81-1.71 (m, 2H); 0.82 (t, 3H). 

MS (EI,, TSQ 700, source 0 180 C, 70 V, 200 uA): 514; 223; 210; 132; 91. 

3S 
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Ex Ar R Rt 

1 Ph Et H 

Ii 2 Ph Et H 

~ 3 Ph Bt H 
~ 

l s 
l'T'I 

~ en :c 
m 

4 Ph Bt H 

s Ph Et H 

~ 

~ 
6 Ph Et H 

FM 7 Ph Et ff 

~ - 8 Ph Et H 

9 Ph Et H 

10 Ph Et ff 

11 Ph Et H 

R2 

OCH~Et 

OCH2C<l2H 

OCH2CONH2 

OCH2CONM92 

OCC>iBt 
NHCONHPh 

NHCONHCH2COzBt 

0-..,,NHlb 
I" ~ 

OCH2CH2NHCOPh 

OCH2CH2CH2COOEt 

OCH2CH2CH2COOH 

TABLE I 

NH-?( Ar 

ffi R 

'Ar 

* Molecular 

formula 

(S) C291i2sN204 

(S) Cz7H~204 • HCI 

(S) C27H25N30] 

(S) C29'J2~303 

(S) Ci1Hi~204 

(S) C32H2gN4<Ji 

(S) C3C)H3()N404 

(S) C36H35N3Cll • HCI 

(S) C34H31N30J 

(S) C31H32N204 

(S) ~9"2sN204 

Melting 

pobat°C 

· 103-lOS 

203-204 

237.240 

86-88 

119--121 

257-258 

237-238 

156-160 

157-160 

140-142 

149--151 

(a1J>ZO 

c-0.5,MeOB 

-42.S 

-30.2 

-3S.9 

-41.2 

-s1.sa 
-64.6b 

-45.0C 

-11.0 

-27.3 

-4t.6d 

-42.Jd 

~ 
\0 

~ -I 

a 
i 
~ 
6 
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ffi 
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Ex 

12 

13 

14 

ts 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Ar 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

R R1 R1 

Et H OCH2CH2NHCOC~Ph(o-CH20H) 

·Et H (Z) OCH2CH2NHCOCH=CHCOOH 

Et H 0Cff2~NHCOCH2CH2COOH 

Et H 0 N· ~NH@ 

Et H OCH2CH2NHCOPh(o-COOH) 

Et H OCH2CH2NHCOPb(o-COOMe) 

Et H (B) OCH2CH2NHCOCH=CHCOOMe 

Et H (Z) OCH2CH2NHCOCH=CHCOOMe 

Et H (B) OClfiCH2NHCOCH=-CHCOOH 

Et H OCH2c.N 

Et H OCH2CH2NHCOCH2Ph. 

Et H t.lt'2 
0............,.NHro 

0 il.'o. 

. Et H 
Ntfa 

O............,.NH~~·o 
0 :... 

Et H OCH2CH2NHCOCH2NH2 

~ 
* Moleeul•r Meldng (aJo20 

\0 s 
rormai. point 41C c=G.5,MeOB 

... 
: 
0 

(S) C36ff 3sN304 160-163 -31.S 

(S) C31H29N305 158-162 -38.6 

(S) C31H31N305 118-122 -32.I 

(S) C35ff4oN4C>i • HCI 200-203 -

(S) C35H31 N3Qs ~115 -33.3 

(S) C36'f33N3Qs 133-135 -3S.6 

(S) C32H31N305 122-125 -37.7 

(S) C32H:nN305 80-90 -37.2 

(S) C3JH29N305 230-233 -39.6 

(S) C27H23N30i 70-72 -40.4d 

(S) C35H33N30] 9S-10S -32.6 

(S) C35H3.fN40] 140-145 -17.0 

(S) C35ff3~40J 92-94 -52.8 

(S) C29'f3oN40] SS-60 -33.7 

~ 
I 
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gJ 

~ rn 
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!?!J 

I 
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Bx Ar R R1 R2 • Molecular 

fonnula 

26 Ph Et H OCH2CH2NHCOCH2-(4-pyridyl) (S) C34ff32N40j 

27 Ph Et H OCH2CH2NHCOCH2-(3-pyridyl) (S) C34'f32N40] 

28 Ph Et ff OCH2CH2NHCOCH2-(2-pyridyl) (S) C34H32N40J 

29 Ph Et H OCH2~NHCOCH2Ph(o-COOH) (S) C36ff33N305 

30 Ph Et H OCH:zCH2NHCOPh(o-CH2COOH) (S) C3c;ff33N305 

31 Ph Et H OCH2CH2NHCH2Ph (S) C34H33N302 • HCI 

32 Ph Et ff OCH2CH2N(CH2Ph)2 (S) C41H3~3Qi. HCI 

a: C = 0.2S, MeOH; b: C = 0.25, DMF; c: C = 0.1, DMF; d: C = 1, MeOH 

Melting 

point°C 

76dec. 

89dec. 

74dec. 

108 dee. 

83dec •. 

16S-169 

144-145 

[«Jo20 

c=O.S,MeOH 

-28.6 

-31.7 

-34.t 

-28.3 

-33.S 

-27.7 

-253 

~ 
~ ... 
i 

~ 
I 
~ 
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Following synthetic procedures described in Examples 1-32, the compounds listed below have been prepared: 

I ..... 
°' I 

Es: 

33 

34 

35 

36 

37 

38 

Ar R 

Ph Et 

Ph Et 

Ph Et 

Ph Et 

Ph Et 

Ph Et 

R1 R2 

H OCH2CH2NHCH2CH2Ph 

H OCH2-(4-pyridyl) 

H OCH2CH2CH2NHC0-(3-

carboxamidopyrazin-2-yl) 

ff OCH2CH2NHC0.(2-

pyrazinyl) 

H OCH2CH2NHC0-(3-

aminopyrazin-2-yl) 

H OCH2CH2CH2NHC0-(2-

pyrazinyl) 

• 

(S) 

(S) 

(S) 

(S) 

(S) 

(S) 

TABLE2 
Ar 

NH~ . R 
~ 

'Ar 

Molecular 

formula 

C35H35N3<>:z ·HCI 

C31H27~~ 

C34H32N6<)4 

C32H2gN50:J 

C32H3oNc>O:J 

C33H31N503 

Molecular Meltfn& point 
- - oc wn;uaara 

529.680 113-llS 

473.573 182-184 

588.665 121-123 

531.613 68-70 

546.628 80-85 

545.640 70-75 

(CJ)))20 

e=0.5,MeOB 

-10.4 

-38.2 

-30.9 

-38.9 

-44.2 

-31.6 

! 
\0 

~ ... 
I 

~ 
i e 
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Ex 

39 

40 

41 

42 

43 

Ar R Rt 

Ph Et H 

Ph Et H 

Ph Et H 

Ph Et H 

Ph Et H 

RJ • Molecular 

formula 

OC"2CH2NHCOCH2Ph(o- (S) C37H3gN40:J 

C~NHMe) 

OCH2CH2NHCOCH2Ph(o- (S) C40842N40] 

CH2pyrrolidino) 

OCH2CH2NHCOCH2Ph(o- (S) C41ff44N404 

OCH2CH2PYfR>lidino) 

OCH2CH2NHCOCH2Ph(o- (S) C35H33N304 

OH) 

OCH2CH2NHCOCH2Ph(o- (S) C36H35N304 

OMe) 

Molecular Meldug point 

weillat ac 
S86.732 SB dee. 

626.797 89-95. 

656.823 132-134 

559.663 160-161 

573.690 106-108 

(aJn20 
cci0.5, MeOB 

-30.S 

-34.l 

-3~.l 

-34.7 

-31.6 

~ 
~ 
5 

a 

I 
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Table 3. Analytical and spectroscopic data of compounds of Examples 33-43. 
0 

~ .. -,- ---------~, 308 MBzlB NMR (DMS0),303 K I I 
IEs. I Elemental analysis J JR (Kbr); •·1 MS (El; TSQ 700; 0 

souree 180 °C; 

--- I 
70eV;200 

..... 

33 3388; 2930; 1630; 438; 383; 320; 303; 9.48(d,1H); 8.91(s br,IH); 8.09(d,1H); 7.98(dd,2H); 

1563. 291; 247; 219; 204; 7.76(ddd,1H); 7.61(m,2H); 7.SS-7.SO(m,lH); 7.48-

119; IOS; 91; S6. 7.2S(m.8H); 7.ll(d,2H); 5.07(dt,1H); 3.98-3.85 (m,2H); 

1.90-1.1!111,21&. o.93{t,3m. 

34 3230; 3063-2868; 473 (M+); 444; 381; 9.37(d,1H); 8.4l(d,2H); 8.1 l(d,IH); 7.94(m,2H): 

en 1626; 1586; 1541. 339; 312; 248; 7. 79(ddd, 111); 7 .70-7.60(m,2H); 7.SO(m,311); 7.40(m,2H); 

~ 220;219; 190; 134; 91. 7.30-7.lO(m,lH); 6.98(d,2H); S.07(dt,IH); 4.68(s,2H); 

C! 1.7« 

~ I 
Cak:d. C,69.37; H,S.48; N,14.28; 383; 247; 207; 190: 9.28(d,IH); 8. 73(s,2H); 8.2S(t,IH); 8.0S(d,IH); 7.9S(m,3H); 

.I: 35 3280; 2965; 2877; 
en CD 162; 91. :c I Found C,68.47; H,S.SO; N,13.96. 1700-1610. 7.71(cldd,1H); 7.60-7.37(m,10H); 7.l8(dd,1H); S.OB(dt,IH); 
rn 
m 3. 70(t,2H); 3.0S(dt,2H); 1.90-J. 7S(m,2H); l.6S-1.S8(m,2ff); .... -~ 0.98(t,3 
r- 219; ISO. 
"' 36 3276; 3062;2969; 9.30(d,1H); 9.1l(d,lH);8.88(d,1H); 8.70(m,1H); 8.60(t,1H); 
r.> 
.9 2879: 1690-1630; 8.04(d,Jff); 7.92(dd,2H); 7.7l(ddcf.1H); 7.59(m,2H); 1.4S-

1577. 7.23(m,8H); S.08(dt,1H); 3.89-3.78(m,2H); 3.41-3.2S(m,2H); 

1.89-1. m ·o. ~. 

37 I I 3296; 3063; 2967; 1247; 219; 190; 16S; 9.29(d,1H); 8.41(t,1H); 8.21(d,1H); 8.03(d,1H); 7.92(dd,2H); 

~ 2932; 2877; 1670; ISO; 119. 7.80(d,JH); 7.71(ddcl.1H); 7.S8(m,2H); 7.SS-7.3S(m,9H); 

1660; 1642; 1596. 7.26(dd,lff); S.08(dt,1H); 3.85--3.73 (m,2H); 3.32-3.20(m,2H); '"Cl 

1.89-l.72{m.2H); 0.91(t,3H). I 
Ii 
"' 



Ex. Elemental analysis IR (Kbr); em-1 

38 3393;3289;3060; 
296S; 2932; 2876; 
1680-1640; 1582. 

39 3266; 2929; 1660-
1650; 1541. 

m 
=t 

' c: 
-4 -I:' rn 

'° en I 
% 

40 3256; 3063; 2965; 
2790; 1640; 1539. 

m 
!!I 
-;; 
c: 
~ 
~ ....... 

41 Calcd. C,74.97; H,6.75; N,8.53; 3230;. 3061; 2963; 

Found C, 72.86; H,6.56; N,8.21. 2874; 1640-1630; 
1601; 1536. 

MS (El; TSQ 700; 
source 180 °C; 

70 eV; 200 llAl 
219; 164; 136. 

S86(M+); 383; 264; 
247; 219; 161; 119; 
104; 91. 

383; 264;247; 219; 
175; 119; IOS; 91. 

S59; 382; t 77; 97; 84. 

300 MHzlH NMR (DMSO), 303 K 

9.27{d,lH); 9.lS{d,lH); 8.88(d,1H); 8.70(m,1H); 8.61(t,1H); 

8.07(d,1H); 7.9l(d,2H); 7.7l(ddd,1H); 7.60-7.54(m,2H); 

7.S0-7.32(m,7H); 7.24(dd,1H); S.08(dt,1H); 3.67(t,2H); ' 
3.12(dt..21n; 1.89-1.72 (m,2ID; 1.68-1.S9lm,2H); 0.98(t,3ID. 

9.29(d,1H); 8.33(t,1H); 8.08(d,IH); 7.97(m,2H); 

7.72(ddd,1H); 7.S9(m,2H); 7.Sl(m,3H); 7.43(d,2H); 

7.36(dd,2H); 7.27(m,2H); 7.19-7.09(m,3H); S.OS(dt,lH); 

3.60(m,4H); 3.40(s,2H); 3.10..2.90 {m,2H}; 2.21(s,3H); 1.81-

1.75'- ')U\. 0.96(~11\. 

9.28(d,1H); 8.24(s br,lH); 8.08(d,1H); 7.97(nl,2H); 

7.72(ddd,1H); 7.S9(m,2H); 7.Sl(m,3H); 7.44(d,2H); 

7.38(dd,2H); 7.30-7.lO(m,SH); S.OS(dt,lH); 3.60(m,4H); 

3.43(s,2H); 3. l0-2.90(m,2H); 2.42(m,4H); 1.88-1. 78(m,2H); 

l .68-l .S9Cm,4Hl; 0.98(t,3H). 

DMSO (+TFA): 9.67(s br,lH); 9.3 l(d,lH); 8.09(d,1H); 

8.0l(t,lH); 7.98(m,2H); 7.73(dd,1H); 7.60(m,2H); 

7.5l(m,3H); 7.44(d.2H); 7.39(dd,2H); 7.30-7.20(m,2H); 

7.1l(d,lH);6.99{d,1H); 6.90(dd,1H); S.OB(dt,lH); 4.29(t,2H); 

3.70-3.60 (m,2H); 3.S6-3.4S(m,4H); 3.38(s,2H); 3.10-

2.94(m,4H); 2.00-l.70<m,6H); 0.99(t,31D. 

~ 
~ 
i 
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~ 
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.EL Elemental analysis JR (Kbr); em-I 

42 I Calcd. C,75.11; H,S.94; N,7.51; 13430; 3400-3100; 

Found C, 1S.01; H,S.9S; N, 7.43. 3061; 2964; 1660; 
1632; 1520. 

43 I Calcd. C.7S.37; H,6.15; N,7.32; J 3285; 3062; 2966; 

Found C,75.43; H,6.26; N,7.19. 2837; 1670-1630; 
1603; 1587. 

MS (El; TSQ 700; 

soaree 180 °C; 
70eV;200 

559 (M+); 426; 408; 
383; 264; 248; 178; 
106; JOO; 134; 91. 

573 (M+); 382; 264; 
247; 220; 192; 160; 
133; 91. 

300 MBzlH NMR (DMSO), 303 K 

9.60(s br,lff); 9.29(d,1H); 8.08(d,IH); 7.98(dd,2H); 7.80-
7.70(m,2H); 7.S9(m,2H); 7.Sl(m,3H); 7.44(d,2H); 
7.38(dd,2H); 7.28(dd,1H); 7.02(dd,1H); 6.99(d,IH); 
6.79(d,1H); 6.70(dd,1H); 5.09(dt,1H); 3.70-3.60(m,2H); 
3.29(s.2H); 3.13-2.93(m,2H); 1.90-l.7S(~0.99(t,3 

9.30(d,1H); 8.0B(d,IH); 7.99(dd,2H); 7.72(ddd,IH); 
7.S8(m,2H}; 7.52(m,4H); 7.4S(d,2H); 7.39(dd,2H); 
7.29(dd,1H); 7.19(dd,1H); 7.02(d,1H); 6.91(d,1H}; 

1 
6.83(dd,IH); S.08(dt,IH); 3.70(s,3H); 3.70-3.SS {m,2H); I 

~ I I I I 13.28(s,2H); 3.o3-2.94(m,2H); 1.~1.1s <m,2H); o.98(t,3H). 
I 

~ 
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Table 4. Pharmacological data 

Eumplen. Binding afrmity in hNK-3-CHO" 

ICcn(DMl 

2 1.9 

8 1.3 

9 2.2 

11 1.7 
14 2.3 
22 0.6 

25 2.6 

26 0.9 

29 0.8 
30 1.S 

34 1.6 

36 0.2 

38 0.4 
40 1.3 
42 0.4 

a hNK-3-CHO = human neurokinin-3 receptors expressed in CHO cell lines; 
radioligand used was [1251]-[Me-Phe7]-NKB. 

, 

I; 
! : 
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1. A compound of fonnula (I): 

Ra (I) 

or a salt thereof, or a solvate thereof, wherein, Ar is an optionally substituted aryl or a C5. 
7 cycloalkdienyl group, or an optionalJy substituted single or fused ring aromatic 

S heterocyclic group; 
R is Ct-6 alkyl, C3.7 cycloalkyl, C3.7 cycloalkylalkyl, optionally substituted 

phmyl ot phenyl C1-6 alkyl, an optionally substituted five-membered heteroaromatic ring 
comprising up to four heteroatoms selected from 0 and N, hydroxy C 1-6 alkyl, amino 
Ct-6 alkyl, C1-6 alkylaminoalkyl, di C1-6 alkylaminoalkyl, C1-6 acylaminoalkyl, Ct-6 

10 allcoxyalkyl, C1-6 alkylcarbonyl, carboxy, Ct-6 alkoxyxcarbonyl, Ct-6 alkoxycarbonyl 
Ct-6 alkyl, aminocarbonyl, Ct-6 alkylam.inocarbonyl, di Ct-6 alkylaminocarbonyl, 
halogeno C 1-6 alkyl; or R is a group -(CH2)p· wherein p is 2 or 3 which group forms a 
ring with a carbon atom of Ar; 

R 1 represents hydrogen or up to four optional subtitutents selected from the list 
15 consisting of: Ct-6 alkyl, C1-6 alkenyl, aryl, Ct-6 alkoxy, hydroxy, halogen, nitro, 

cyano, carboxy, carboxamido, sulphonamido, Ct-6 alkoxycarbonyl, tritluoromethyl, 
acyloxy, phthalimido, amino or mono- and di-Ct -6 alkylamino; 

R2 represents a moiety -O-(CH2).-X wherein X is alkyl optionally substituted 
with one or two groups selected from hydroxy and amino; carboxy, eyano, Ct-6 

20 alk.oxycarbonyl, aminocarbonyl, mono- ordi-Ct•6 alkylaminocarbonyl, amino-C1-6-
alkylaminocarbonyl or mono• or di-C 1-6-alk:ylamino-C1-6-alkylaminocarbonyl; or X is a 
group -NX1X2 wherein X1 and X2 each independently represent hydrogen, 
carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, alkylcarbonyl, arylcarbonyl, 
heteroarylcarbonyl, aryl-C1-6·alkylcarbonyl, heteroaryl C t-6·alkylcarbonyl, 

25 aminocarbonyl, mono- or bis-C 1-6 alkylaminocarbonyl, amino C 1-6 alkylcarbonyl, 
mono-or bis-C l-6 alkylamino C1-6 alkylcarbonyl, a moiety of formula -CO-T-CO-T J or 
a S to 9 membered single or fused ring cycloalkyl group optionally comprising 1 or 2 
nitrogen atoms and optionally 1 or 2 additional heteroatoms selected from 0 or N and 
wherein one or two ring atoms are optionally substituted with C 1-6 alkyl, said ring being 

30 optionally fused to a benzene ting; wherein the above mentioned aryl and heteroaryl 
groups are optionally substituted with up to two groups selected from:hydroxy, Ct-6 
alkoxy, hydroxy-C1-6 alkyl, amino·CJ.(i.alkyl, mono- or bis- C1.6-alkylamino, mono- or 
bis- Ct-6-alkylamino-C1-6-alkyl, amino-C1.6-alkoxy, mono- or bis- C1-6·allcylamino­
C1-6-alkoxy, carboxy, C-1-6·alkylcarbonyl, C1-6·alkoxycarbonyl, carboxy-CJ..() alkyl, 

35 carboxy·C1-6 alkoxy and C-1-6-alkylcarbonyl Ct-6 alkoxy; and wherein the alkyl moiety 
of any heteroaryl-Ct ..()·alkyl or aryl-C 1-6...alkyl group is optionalJy substituted with an 
amino, amono-C1-6-alkylamino or a bis-Ct-6-alky amino group;or Xis a C-linked 
single or fused ring heterocyclic group, any ring being saturated or unsaturated and 
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consisting of 5- to 0- ring atoms, said ring atoms comprising 1 or 2 nitrogen atoms ~ 
optionally 1 or 2 additional heteroatoms selected from 0 or N and wherein one or two 

ring atoms are optionally substituted with C 1-6 alkyl, hydroxy, amino, mono- or bis- C 1-
6-alkylamino or an oxo substituent; and n is zero or an integer in the range of from 1 to 7 

5 providing that when X is a group -NX1X:i. n is only an integer in the range of from 2 to 7 
and providing.that X1 and X2 are not simultaneously hydrogen;or R2 represents a moiety­
NH-CO-NHY wherein Y represents C1-6·alkyl., aryl, aryl C1.3-alkyl, amoiety-(CH2)p­
X3 wherein p is an integer in the range of from I to. 4 and X3 is carboxy, Ct ·6 
alkoxycarbonyl., or a moiety -CO-NH-(CH2lq·NXtX5 wherein q is an integer in the range 

10 of from 2 to 4 and X. and X5each independently represent hydrogen, Ct-6 alkyl or Ct-6 
alkylcarbonyl; 

R3 is braDched or linear Ct-6 alkyl, C3 .. 7 cycloalkyl, C4 .. 7 cycloalkylalkyl, 
optionally substituted aryl, or an optionally substituted single or fused ring aromatic 
heterocyclic group, ; 

15 Tis a C1-6 alkylene or C2-6 alkenylene group; and 
T1 is hydroxy or CJ-6 alkoxy. 

2. A compound according to claim 1, wherein Ar represents phenyl 

20 3. A compound accordina to claim 1 or claim 2, wherein R represents ethyl. 

4. A compound according to any one of claims 1 to 3, wherein R 1 represents 
hydrogen. 

25 S. A compound according to any one of claims 1 to 4, wherein R2 is a group -O­
(CH2)0-X wherein X represents carboxy or C 1-6 alkoxycarbonyl or a C-linked single or 
fused ring heterocyclic group as defined in relation to fonnula (I). 

6. A compound according to any one of claims 1 to 4, wherein R2 is -O-(CH2)0-X 
30 wherein n is an integer 2 or 3 and Xis a group-NX1X2 wherein X1 is hydrogen and X2 is 

a moiety of the above defined formula -CO-T-CO-T1, substituted aryl-Ct-6· 
alkylcarbonyl or heteroarylcarbonyl. 

7 A compound according to any one of claims 1 to 4, wherein Ar is phenyl, R is 
35 ethyl, Rt is hydrogen and R2 is a moiety-O-(CH2)0-X wherein either: 

n is l, 2 or 3 and Xis carboxy, C1-6 alkoxycarbonyl., for example ethoxycarbonyl, 
or the C-linked single or fused ring heterocyclic group defmed in relation to formula (I), 
for example pyridyl; or 
n is 2 or 3 and Xis a group -NX1X2 wherein X1 is hydrogen and X2 is moiety of the 

40 above defined formula ·CO-T -CO-T 1, for example wherein T is ethylene and T 1 is OH, 
or X2 is substituted aryl-C t-6-alkylcarbonyl, for example (2-carboxy)benzylcarbonyl and 
(2-pym>lidinomethyl)benzylcarbonyl or heteroarylcarbonyl, for example 2-
pyrazinylcarbonyl. 
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-
8. A compound according to claim ·1, selected from Examples 1-43, or a salt thereof, 
or a solvate thereof. 

5 9. A compound according to claim 1, selected from Examples 411, 14,29, 34, 36, 
38, 39 and 40, or a salt thereof; or a solvate thereof. 

10 

10. A process for the preparation of a compound of fonnula (I), or a salt thereof 
and/or a solvate thereof, which process, comprises reacting a compound of formula (Ill): 

H At 
.,.N-< 

H R' (III) 

wherein R' and At are Rand Ar as defined for formula (I) or a group or atom 
converb"ble to Rand Ar respectively, with a compound of formula (II) or an active 

15 derivative thereof: 

wherein Rih R'2 and R13 are RJ, R2 and R3 respectively as defined in relation to 
20 formula (I) or a ·group convertible to Rt, R2 and R3 to form a compound of formula (lb): 

H 
I N 

roO N-<R' 

R'2 
R' 1 

N R'3 (lb) 

wherein At, R', ~l, R'2 and R13 are as defined above, and optionally thereafter carrying 
out one or more of the following optional steps: 

25 (i) converting any one of At, R', R'i. R'2 and R'3 to Ar, R, R1t R2 or R) respectively 
as required, to obtain a compound of formula (I); 
(ii) converting a compound of formula (I) into another compound of fo:rmula (I); and 

· (ff.. preparing a salt of the compound of formula (I) and/or a solvate thereof. 

30 11. A pharmaceutical composition comprising a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, or pharmaceutcally acceptable solvate thereof 
and a phannaccutically acceptable carrier. 
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12. A method for the treatment and/or prophylaxis of the Primary and Secondary 
Conditions in mammals, which method comprises administering to the mammal in need 
of such treatment and/or prophylaxis an effectiv~ non-toxic amount of a compound of 

5 fonnula (I) or a pharmaceutically acceptable salt thereof, or a phannaceutically acceptable 
solvate thereof. 

10 

13. A compound of formula (I), or a phannaceutically acceptable salt thereof or a 
pharmaceutically acceptable solvate thereof, for use as an active therapeutic substance. 

14. A compound of formula (I), or a pharmaceutically acceptable salt thereof or a 
pharmaceutically acceptable solvate thereof, for use in the treatment and/or prophylaxis 
of Primary and Secondary Conditions. 

1 S 15. The use of a compound of formula (I), or a phannaceutically acceptable salt 
thereof or a phannaceutically acceptable solvate thereof, in the manufacture of a 
medicament for the treatment of the Primary and Secondary Conditions. 

16. A combined NK-2/NK.-3 antagonist. 
20 

17. An antagonist according to claim 16, having an NK-2/NK-3 binding affinity ratio 
in the range of from 0.05 to 20. 

18. An antagonist according to claim 16, having an NK-2/NK-3 binding affinity ratio 
25 in the range of from 0.1to10. 

19. An antagonist according to claim 16, having substantially equal binding affinities 
for the NK-2 and NK-3 receptors. 

30 20. A method for the treatment and/or prophylaxis of respiratory diseases in 

35 

40 

mammals which method comprises the administration of an effective, non-toxic, 
pharmaceutically acceptable amount of a combined NK-2/NK-3 antagonist. 
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