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1-Ary1-2-acy11111no-ethane compounds and their use as neuroktn1n especially 
neurok1n1n 1 antagonsfts 

The invention relates to compounds of formula I 

w ~ 
R-C-N 0 

1 ' II CH-X-C..;.._Am 
/ 

R-CH 
3 I 

R4 (I) 

wherein 

R, is aryl or heteroaryl; 

R2 is hydrogen, lower alkyl or aryl-lower alkyl; 

RJ is hydrogen, lower alkyl, aryl or heteroaryl; 

R,. is aryl or heteroaryl; . 

X is C1-C1alkylene, CrC,alkenylene or C.-C1alkanedienylene, and 

Am is an unsubstituted or mono- or di-substituted amino group, a disubstituted amino group 

being understood as including also an amino group in which the amino nitrogen is bonded 

into a ring, 

and salts thereof, to processes for the preparation of those compounds, to pharmaceutical 

compositions comprising those compounds, and to the use of those compounds in the 

therapeutic treatment of the human or animal body or in the manufacture of pharmaceutical 

compositions. 

... 
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The general terms used herainabove and heralnbelow preferably have the following 

mean,lngs within the scope of this Application: 

As already mentioned, a disubstituted amino group Am .is to be understood ae being also an 

amino group in which the amino nitrogen is bonded Into a ring. That ring m~y be, for 

example, a saturated, partially unsaturated or aromatic ring. Such a ring contains - including 

the amino nitrogen - preferably from 3 to 8 ring members. In addition to the amino nitrogen, 

the ring may contain further hetero atoms, for example nitrogen, oxygen and/or sulfur 

atoms, and is unsubstituted or substituted. 

Am is especially an amino group -NRsR1 ~erein Rs is hydrogen, unsubstituted or 

substituted lower alkyl, unsubstitute~ or substituted lower alkenyl, unsubstituted or 

substituted lower alkynyl, unsubstituted or substituted cycloalkyl, ~nsubstituted or 

substituted (aza, oxa or thia)-cycloalkyl, unsubstituted or substituted benzo-(aza, oxa or 

thia)-cycloalkyl, aFY-1. partially hydrated heteroaryl, heteroaryl or (unsubstituted or substituted 

lower alkyl, unsubstituted or substituted lower alkenyl, aryl or heteroaryl)-sulfonyl; and Re is 

hydrogen, unsubstituted or substituted l~r al~yl, unsubstituted or substituted lower 

alkenyl, uns.ubslituted or substituted lower alkynyl, aryl, heteroaryl or acyl; or 

- when the radicals Rs and Ra together with the amino nitrogen form a ring - Am may also be 

an aza-(cycloalkyl, cycloalkenyl, cycloalkynyl, partially hydrated heteroaryl or heteroaryl) 

radical, bonded via a ring nitrogen atom, which in addition to the amino nitrogen may 

contain further hetero atoms selected from nitrogen, oxygen and sulfur atoms and which is 

unsubstituted or substituted. 

The term "lower" denotes a radical having up to and induding 7 and especially up to and 

including 4 carbon atoms. 

Lower alkyl is, for example, n-propyl, isop~pyl, n-bL1tyl, isobutyl, sec-butyl, tert-butyl, n­

pentyl, neopentyl, n-hexyl or n-heptyl, prefe~bly ethyl or methyl. 

Substituted lower alkyl is to be understood as being lower alkyl that is substituted one or 

more times, especially from 1 to 3 times, by any desired sut>stituent(s). Substituents that 
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. . . 
may be mentioned by way of example are: aryl, partially hydrated heteroaryi, heteroaryl, 
cycloalkyl, (aza, oxa or thia)-cycloalkyl, benzo..(aza, 0xa or thia)-cycloalkyl, carboxy, lower 
alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl, cyano, amino, 
lower alkylamino, dl-lower 81k}flamino, plperidino, morpholino, thiomorpholino, hydroxy, 
lower alkoxy, halogen, lower alkanoyl and benzoyl. 

Substituted lower alkenyl is to be under5tood as being lower alkenyl that Is substituted one 
or more times, especially once, by any desired substituent(s). Substituents that may be 
mentioned by way of example are: aryl, heteroaryl, carboxy and lower alkoxycarbonyl. 

Substituted lower alkynyl is to be understOod as being lower alkynyl that is substituted one 
or more times, especially once, by any desired substituent(s). Substituents that may be 
mentioned by way of example are: aryl, heteroaryl, carboxy and lower alkoxycarbonyl. 

Halogen is, for example, chlorine, bromine or fluorine, but may also be iodine. 
; ... 

Acyl is, for example, lower alkanoyl, substituted lower alkanoyl, e.g. halo-lower alkanoyl, · 
aryl-carbonyl, aryl-lower alkanoyl, heteroaryl-carbonyl or heteroaryt-lower alkanoyl. In 
particular, acyl is lower alkanoyl. 

lower alkanoyl is, for example, acetyl, propionyl or pivaloyl, but may also be, for example, 
forrnyl. 

Carbamoyl is -CONH2. Oxo is a group =O. 

Aryl is,. for example, phenyl or naphthyl, each of which is unsubstituted or substituted, fOr 
example as indicated below for phenyl. Aryl is preferably phenyl that is unsubstituted or 
substituted by one or more, especially from 1 to 3, substituents from the group consisting of 
halogen, lower alkyl, halo-lower alkyl, (hydroxy or loWer alkanoyloxy)-lower alkyl,· 1ower 
alkoxy-lower alkyl, (amino or lower alkanoylamino)-lower alkyl, lower alkylamino-lower alkyl, 
di-lower alkylamino-lower alkyl, (piperidinyl, piperazinyl, morpholinyl or thiomorpholinyl)-

. ' 
lower alkyl, (imidazolyl or pyridyl)-lower alkyl, mercapto-le>Wer alkyl, lower alkyl-(thio, sulfinyl 
or sulfonyl)-lower alkyl, carboxy-lower alkyl, lower alkoxycarbonyl-lower alkyl, carbamoyl-

... 
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lower alkyl, lower alkylcarbamoyl-lower alkyl. di-lower .alkylcarbamoyl-lower alkyl. lower 

alkenyl, lower alkynyl. cydoalkyl, (hydroxy or lower alkyl)-cyctoalkyl,. cycloalkyl-lower alkyl, 

phenyl, hydroxy, lower alkoxy, phenyl-lower alkoxy;, .. lower alkanoyloxy, C1-C4alkylenedioxy, 

phenyl-lower alkoxy, carboxy-lower alkoxy. l~r alkoxycarbonyl-lower alkoxy, carbamoyl­

lower alkoxy, lower alkylcarbamoyl-lower alkoxy, di-lower alkylcarbamoyl-lower alkoxy, lower 

alkenyloxy, amino, lower alkylamino, di-lower ~lkylamino, lower 1.tlkanoytamlno, piperidinyl, 

piperazinyl, morpholinyl, thlomorpholinyl, mercapto, lower alkyl-{thio, sulfinyl or sulfonyl), 
. . ' ·: . 

carboxy-lower alkylthio, lower alkoxycarbonyl-lower alkylthio, phenylthio, phenyl-lower 

alkylthlo, carboxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-1.ower alkyl­

carbamoyl, cyano·, nitro, lower alkanoyl, halo-lower alkanoYI and benzoyl. The phenyl and 

benzoyl groups contained in the above list of p~enyl substituents are preferably unsubsti­

tuted, but may themselves likewise be substituted, for example by 1 or 2 substituents 

seledecl from the group lower alkyl, trifluoromethyl, halogen, hydroxy and lower alkoxy. The 

piperazinyl groups contained in the above list ()f phenyl sul>Jtit\,lents are preferably unsub­

stituted, but may themselves likewise be substituted, for example at the nitrogen by lower 

alkyl, phenyl-lower alkyl, phenyl or lower alkanoyl. In particular, aryl is phenyl that is 

unsubstituted or substituted by 1 or 2 substituents selected from lower alkyl, trifluoromethyl, 

halogen, hydroxy and lower alkoxy. 

Heteroaryl is, for example, a 5- or 6-membered, monocydic aromatic heterocycle or a 

bicycle that is composed of a 5- or 6-membered , monocyclic aromatic heterocycle and a 

fused-on benzene ring, and is, for ~xample, pyrrolyl, pyr.lyl, imid~zolyl, triazolyl, 
: ·: • '!' . . 

tetrazolyl, furanyl, thienyl, isoxazolyl, oxazolyl, oxadiazoJyl, isothiazolyl, thiazolyl, thia-

diazolyl, pyriclyl. pyridazinyl, pyrimldinyl, pyrazinyl, triazlnyl, indolyl, isoindolyl, benz­

imidazolyl, benzotriazolyl, benzofuranyl. benzothienyl, benzoxazolyl, benzothiazolyl, 

quinolinyl or isoquinolinyl. Heteroaryl radicals are unsubstituted or substituted, for example 

by one or more, especially from 1. to 3, s~bstituents select.,d from the group consisting of 
·. . . . .· ; . . . 

lower alkyl, halo-lower alkyl, halogen, hydroxy, lower alkoxy, amino, lower alkylamtno, di-

lower alkylamino, nitro, lower all,<anoyl, halo-lower alkanoyl, carboxy, lower alkoxycarbonyl, 

carbamoyl, lower alkylcarbamoyl, di-IQWer alkylcarbamoyl and cyano. -· .·. '· .. :· ' . ' 

Partially hydrated heteroaryl is, for example, a heteroaryl radical as defined above that 

contains at least one hydrated double bond. It represents, for example, dihydropyrrolyl, 
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dihydropyrazolyl, dihydraimidazoJyl, dihydrofuranyl, dihydrothienyl, dihydrooxazolyl, 
·. ., : 

dihydrothiazolyt, dihydropyrldyl or dihydropyrimldlnyl. A partially hydrated heteroaryl radical . . . . .. ·· .. 

may be unsubstituted or substituted by e.g. from 1 to 5, especially 1 to 3, radicals selected 

from e.g. lower alkyl, halo-1._r alkyl.halogen, hydroxy, lower alkoxy, amino, lower 

alkylamino, di-lower alkylarri~no, nitro, lower alkanoyl, halo-lower alkanoyf, carboxy, lower 

alkoxycarbonyl, carbamoyl, IOwet alkylcarbamoyl, di-lower alkylcarbamoyl, cyano, phenyl, 

(lower alkyl, trifluoromethyl, halogen, hydroxy or lower alkoxy)-phenyl and oxo. 

C1-C1Alkylene Is e.g. unbranChed C1-CJalkylene, for example 1,2-ethylene, 1,3-propylene or 

1,4-butylene, but It may also'be brBnChed, for example 1, 1..athylene, 1,2-propytene or 1,2-

or 1,3-butylene. C,-C,Alkylene is especially 1,2-ethylene, 1,3-propylene or 1,2-propylene. 

. . 

CrC1Alkenyle~e is e.g. unbranched CrC,Slkenylene, for example 1,2-ethenylene, 1,3-
· .·. . 

propenylene or 1,4-butenylena, but It may also be branched, for example 1 ,2-propenylene 
~"' .: 

or 1,3-butenylene. C:rC,Alkenylene is especially 1,2-ethenylene or 1,2-propenylene: and in 
. . :a._, 

particular 1 ~2-ethenylene. 

c .... C1Alkanedienylene Is preferably unbranched C4-C7alkanedienylene, for example 1,4-

butadienylene or 1,5-pentadienylene: but It may also be branched, for example 1,4-penta­

dienylene. c,-C7Alkanedienylene is especially 1,4-butadienylene. 

Halo-iower alkyl is, for examJJ:I&, halomethyl, for example chloromethyf, or,. tor example, tri­

fluoromethyl. Halo-lower alkyl is especially trifluoromethyl. 

Halo-lower alkanoyl Is, for example, triffuoroacetyl. 

Lower alkenyl is, for exampl~. ethenyl ( = vinyl), allyl, 1-propenyl, isopropenyl, 2- or 3-

methylallyl or 3-butenyl. 

Lower alkynyl is, for example, ethynyl, propargyl or 2-butynyl. 

• 

··:-:: 
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CrCJAlkenyl and Ca-C;oalkynyl_each as a m~ning of Re or Re are preferably bonded to the 

amide nitrogen "1a a sp3-carbon and are then, for example, allyl, 2-methyl-allyl or propargyl, 

respectively. 

Cycloalkyl contains, for example, from 3 to 8, preferably from 3 to 7, ring carbon atoms and 

is, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. "Cs-Cr 
Cycloalkyl", Crea1:ycloalkyr c mean a cycloalkyl radical having the indicated number of 

ring carbon atoms. Cycloalkyl p~arably is unsubstituted but may also be substituted, for 

example by the substituents indicated above for lower alkyl, or, more especially, by one or 

two substituents selected from_ lower alkyl, trifluoromethyl, halogen, hydroxy and lower 

alkoxy. 

(Aza, oxa or thia)-cycloalkyl _may contain e.g. one or two, especially one, ring hetero 

atom(s). It contains, for example, from 3 to 8, preferably from 5 to 7, ring atoms including 

the heteroatorn(s). (Aza, oxa or thia)-cy~alkyl that is unsubstituted or substituted is, for 
.. 

example, pyrrolidin-(2 oder 3)-yl, tetrahydrofuran-(2 oder 3)-yl, tetrahydrothien-(2 oder 3)-yl, 
. . ' . 

piperidin-(2,3 oder 4)-yl, 1-phenyi-lower.alkyl-4-lower alkoxycarbonyl-piperidin-4-yl, 

morpholin-(2 oder 3)-yl, thiomorpholin-(2 oder 3)-yl, piperazin-2-yl, azacycloheptan-2-on-3-
. . 

yl, tetrahydrofuran-2-on-S.:yl or tetrahydrothien-2-on-3-yl ( • thiolan-2-on-3-yl). In particular, 

(Aza, oxa or thia)-cycloalkyl is azacycloheptan-2-on-3-yl ( = hexahydro-azepin-2-on-3-yl). 

Benzo-(aza, oxa or thia)-cycloalkyl is, for example, an (aza, oxa or thia)-cycloalkyl radical as 

defined above that contains in addition e.g. one or two, preferably one, anellated ( = fused) 

benzo ring(s) which in tum may be unsubstituted or sub!Slituted, e.g. as indicated above for 
. ' ..... ' ' 

aryl radicals. In particular, benzo-(aza, oxa or thia)-cycloalkyl is 1,3,4,5-tetrahydrobenzo-

azepin-2-on-3-yl. 

Azacycloalkan-1-yl is, for example, aziridino, pyrrolidino, piperidino, hexahydro-1H-azepino 

(7-membert1d ring) or azocano (8-membere~ ring). 

Azacycloalkan-1-yl substituted by spiro-indolone thc;rt is unsubstitut!!d or substituted by 

lower alkyl is e.g. 1-methyl-spiro(indol·2~on·3,4'-piperidino). 
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An aza-(cycloalkyl, eydoalkenyl or cycloalkynyl) radical bonded via a ring nitrogen atom is . . . 

especially azacycloalka~-1-yl (see above) or azacycloalken-1-yl, for example 2,5.dihydro-
1H-pyrrol-1-yl, but may also be azacycloalkyn-1-yl. 

Diazacycloalkan-1·yl Is, for example, piperazino. 

Azaheteroaryl-1-yl is, for exampl~, pyrrol-1-yl, pyrazoi-1-yJ, imidazol-1-yl, triazol-1-yl, 
tetrazol-1-yl, indol-1-yl, benzirnidazol-1-yl 0r benzotriazol~1~yl. 

Salts of compounds of formula I are especially pharmaceutically acceptable salts. Com­
pounds of fonnula I having a basic group, for example amino, can fonn, for example, acid 
addition salts with suitable mineral acids, such as hydrohaRc acids, sulfuric acid or phos­
phoric acid, for example hydrochlorides, hydrobromides, sulfates, hydrogen sulfates or 
phosphates: salts with suitable aliphatic or aromatic sulforiic acids or N-substltuted sulfamlc 
acids, for example methanesulfonates, benzenesulfonates, p-toluenesulfonates or N-cyclo-

. : . . . : . . . .·· . . . . . . . . . ; l }~· 
hexylsulfamates (cyclamates); or salts with strong organic carboxylic acids, such as·tower 
alkanecarboxylic acids or saturated or unsaturated or hydroxylated allph&tic dicarboxylic 
acids, for example acetates, oxalates, malonates, maleinates, fumarates, maleates, 
tartrates or cltrates. 

Where the compounds of formula I contain an acid group, corresponding salts with bases 
are also possible, for example corresponding alkali metal or alkaline earth metal salts, for 

·. . 

example sodium, potassium or magnesium salts, pharmaeeutically acceptable transition 
metal salts, such as zinc or copper saltS, or salts with ammonia or organic amines, such as 
cyclic amines, such as mono-, di- or tri-lower alkylamines, such as hydroxy-lower al.kyl­
amines, for example mono-, di- or tri-hydroxy~lower alkylamines, hydroxy-lower alkyl-lower 
alkylamines or polyhydroxy-lower alkylamines. Cyclic amines are, for example, morpholine, 
thiomorpholine, piperidine or pyrrolidine. There come into consideration as mono-lower 
alkylamines, for example, ethylamine and tert-butylamine; as di-lower alkylamines, for 
example, diethylamine and diisopropylamine: and as tri-lower alkylamines, for example, tri­
methylamine and triethylamine. Corresponding hydroxy-lower alkylamines are, for elC8mple, 
mono-, di- and tri-ethanolamine; and hydroxy-lower alkyl-lower'alkylamines are, for 
example, N,N-dimethylamino- and N.N-diethylamino-ethanol. Compounds of formula I 

... 
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having an acid group, for example carboxy, and a basic group, for example amino, can be 

present, for example, also in the fonn of lntemal salts, that Is to say ln zwltterlonlc fonn, or 

one part of the molecule may be in the fonn of an internal salt and another part may be in 

the fonn of a nonnal sail Also Included are salts that are unsuitable for pharmaceutical 

uses, since they can be used, for example, In the isolation and purification of free 

compounds I and the phannaceutlcally acceptable salts thereof. 

The compounds of fonnula I - including their phannaceutically acceptable salts which are 

also included below- have valuable pharmacological properties. In particular, they act as 

neurokinin-1 antagonists (NK1 antagonists) and are therefore capable of preventing 

disease symptoms that are caused Inter a/la by the secretion of substance P and neuro­

kinin A [ = NKA]. 

The respiratory tract Is equipped with sensory nerves that contain a number of neuro­

peptides. especially taehykinlns and CGRP ( = calcitonin gene-related peptide). The activa­

tion of the sensory nerves results in a local release of neuropeptldes Inside the lungs. More 

especially substance P and neurokinin A are secreted, which trigger an acute inflammatory 

reaction termed neurogenic inflammation. That inflammatory reaction proceeds mainly via 

NK1 receptor activation and Includes especially vasodilatation, microvascular leakage, 

reauitment of inflammatory leukocytes and excessive secretion of mucus, and also 

bronchoconstrictlon [mainly \Ila activation of the neurokinin 2 receptor (NK2 receptor)]. 

Those tachykinin effects are typical features of asthma. 

The pharmacological action of the compounds of fonnula I Is based especially on the 

antagonisatlon of the NK1 receptor, and in the case of some compounds of fonnula I 

additionally also on the antagonisation of the NK2 receptor. The compounds of formula I 

are therefore capable of inhibiting neu·rogenic inflammation and tachykinin-induced 

bronchoconstriction. 

The advantageous effects· of the compC>unds of fonnula I can be demonstrated by various 

in Vitro or in vivo test methods. For example, In vitro they inhibit the (beta-Ala8]NKA(4-10)­

induced ca2
• influx into ovarian cells of transfected Chinese hamsters, which express 

recombinant human neurokinin 2 receptors, with IC50 values of about 1 JIM. In addition, they 
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are effective, for example, in vivo in the NK1 bronchos~sm test in guinea pigs with EDso 

values of about 0.05-1 mg/kg p.o .• the test compounds being. given 2, 4 or 24 hours prior to 

the intravenous administration of 3.0 Jig/kg of [Sar9,Met(02)11]-substance P ( = SarSP]. 
; ' . . . . . 

The challenge by SarSP induces. an increase in lntratlach$81 pressure in the guinea pigs. 

Furthennore, some of the compounds of formula .1 are effective also In the In vl\IO NK2 

bronchospasm test in guinea pigs with EDso values of about 1 mg/kg p.o .• In that case the 

increase in intratracheal pre~ure is induced by intravenous administration of 0.8 µg/kg of 

[beta-Ala8]NKA(4-10). the test compounds being administered, for example, 2 hours prior to 

the challenge. 

The compounds of formula I are effective especially as antagonists of NK1 receptors. Their 

action on that class of receptors, their action on related receptor systems, for example NK2, 

and other actions not associated with the NK receptors render the compounds of formula I 

therapeutically useful in the prevention, the treatment or the diagnosis of a number..of 
!· • . . .• 

diseases, for example diseases of the upper and lower respiratory tract. for exam~Je 

bronchial asthma, allergic asthma, non-all~rgic asthma, allergic hypersensitivity and hyper­

secretion conditions, such as chronic bronchitis and cystic fibrosis; pulmonary fibrosis of 

various aetiologies; diseases of the pulmonary and bronchial circulation, such as pulmonary 

high blood pressure, angiogenesis, metastases; diseases of the gastrointestinal tract, such 
. ' ·. . . ., . 

as Crohn's disease, f1irsprung's disease, diarrhoea, malabsorption conditions, inflammatory 

conditions; in affective, traumatic or inflammatory disorders of the central and peripheral 

nervous system, such. as .depression, anxiety states, migraine and other forms of cranial 

pain, strokes, emesis; diseases of the blood vessels, such as the cranial. vessels; diseases 

relating to the microcirculation in various tissues. such as the skin and fyes; diseases of the 

immune system and of the reticulohistiocytary system, such as In the splenlc aJ1d lymphatic 

tissues; pain and other disorders in which the action of neurokinins, tachykinins or other 

related substances are involved in the pathogenesis, pathology and aetiology. 

As already mentioned, the compounds of formula I also act as antagonists of substance P. 

Substance P plays an Important role in various disorders, for example in conditions of pain, 

in migraine and in certain disorders of the central nervous system, such as in anxiety states, 

emesis. schizophrenia and dep~ssion, and in certain ~otor disorders. such as in Parkin­

son's disease, and also in inflammatory diseases, such as in rheumatoid athritis, iritis and 
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conjunctivitis, in diseases of the respiratory organs, such as in. asthma and chronic 
bronchitis, in disorders of the gastroiritestinal system, such as in ulcerative colitis and 
Crohn's disease, and in hypertension. 

The substance-P-antagonising effects can be demonstrated, for example, as follows: In 
vitro, for example, the binding of 3H-substance P to the bovine retina in the radio receptor 
assay according to H. Blttlger, Ciba Foundation Symposium 91 (1982) 196-199, is inhibited 
with ICllO values of from a~ut 1 nM. 

A change of behaviour Is produced in gerbils by l.c.v. administration of substance P methyl 
ester. That effect can be Inhibited In vivo after peroral administration of compounds of 
fonnula I. The test method used Is the procedure according to A.Vassout et al. which was 
presented at the "Substance P and Related Peptides: Cellular and Molecular Physiology" 
congress in Worchester, Mass., 1990. In that procedu"' EDso values of about 1-5 mgJkg 
p.o. are obtained, thus pointing to the possibility of using compounds of fonnula I in the 
treatment of diseases of the central nervous system. 

The invention relates very especially to compol.lnds of formula I wherein 

R, is phenyl or pyridyl each of which is unsubstituted or substituted by 1 or 2 substituents 
selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy, lower alkoxy and 
nitro; 

~ is hydrogen, lower.alkyl or phenyMower alkyl wherein the phenyl group Is unsubstituted 
or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl, 
halogen, hydroxy and lower alkoxy; 

R3 is hydrogen, lower alkyl, phenyl, naphthyl or indolyl, with phenyl, naphthyl and indolyl 
each being unsubstituted or substituted by 1 or 2 substituents selected from the group lower 
alkyl, trifluoromethyl, halogen; hydroxy and lower alkoxy: 

R .. is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or substituted 
by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy 
and lower alkoxy; 
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X is C1·C.,alkylene, CrCJalkenylene or C..-Cralkanedienylene; and 

Am is an amino group -NRsRa wherein 

Rs is an aryl radical selected trOm the group phenyl a~d naphthyl, that aryl radical being 

unsubstituted or substituted by from 1 to 3 radicalS selected from lower alkyl, halo-lower 

alkyl, cydoalkyl, halogen, hydroxy, lower alkoxy, amino, lower alkylamino, di-lower 

alkylamino, piperidlno, morpholino, thiomorpholino, nitro, lower alkanoyl, halo-lower 

afkanoyl, carboxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower 

alkylcarbamoyl, cyano •. N·lovifer alkyl-N-phenyl-lower alkylcart>amoyl; and· (phenyl or pyridyl)· 

lower alkylcarbamoyl wherei~ the phenyl or pyridyl group is unsubstituted or substituted by 

lower alkyl, trifluoromethyl, hyd~xy. lower alkc>xy or halogen; 
.. aryl-lower alkyl in which the aryl group Is defined in the same manner as an aryl radical Rs ' . . . . 

and which is unsubstituted or substituted by hydroxy in the lower alkyl moiety; 

a heteroaryl radical selected from the group pyrrolyl, pyrazolyl, imidazolyl, triazolyl, . . . :. ... . -~~ 

tetrazoJyl, furanyl, thienyl, isdxazolyl, oxazolyl, oxadiazolyl, lsothiazolyl, thiazolyl .• 

thiadiazolyl, pyridyl, pyrfdazinyl, pyrimidinyl, pyrazinyl, triazlnyl, indolyl, isoindolyi, be'nz­

imidazolyl, benzotriazolyl, benzofuranyl, benzolhienyl, benzoxazolyl, benzothiazolyl, 

benzopyranyl, quinolinyl and isoquinolinyl, that heteroaryl radical being unsubstituted or 

substituted by from 1 to 3 radicals selected from lower alkyl, halo-lower alkyl, halogen. 

hydroxy, lower alkoxy, amino; lower alkylamino, di-lower alkylamino, nitro, lower alkanoyl, 

halo-lower alkanoyl, cart>oxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di­
lower alkylcarbamoyl, cyano, phenyl, (lower alkyl, trifluoromethyl, halogen, hydroxy or lower 

alkoxy)-phenyl and oxo; 

heteroaryl-lower alkyl wherein the heteroaryl group is defined In the same manner as a 

heteroaryl radical Rs: 
a partially hydrated heteroaryl radical selected from the group dihydropyrrolyl, 

dihydropyrazolyl, dihydrolmidazolyl, dihydrofuranyl, dihydrothienyl, dihydrooxazolyl, 

dihydrothiazolyl, dihydropyridyl and dihydropyrfmidinyl, that partially hydrated heteroaryl 

radical being unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, 

halo-lower alkyl, halogen, hydroxy, lower alkoxy, amino, lower alkylamino, di-lower 

afkylamino, nitro, lower alkanoyl, halo-lower alkanoyl, carboxy, lower alkoxycarbonyl, 

carbamoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl, cyano, phenyl, (lower alkyl, 

trifluoromethyl, halogen, hydrqxy orJower alkoxy)-phenyl and oxo; 

partially hydrated heteroaryl-lower alkyl wherein the partially hydrated heteroaryl group is 

defined in the same manner as a partially hydrated heteroaryl radical Rs: 

.. 
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tower alkyl that is unsubstituted or substituted by from 1 to 3 radicals selected from carboxy, 
lower alkoxycarbonyl, carbamoyl, lower alkylc8rbamoyl, di-lower alkylcarbamoyl, cyano, 

amino, lower alkylamino, di-lower·alkylamino, plparldlno, inorpholino, thiornorpholino, 

hydroxy, lower alkoxy, halogen, lower alkanoyl and benzoyl; 
: .· · ... - ·. . . 

Ca-C.,alkenyl that Is unsubstituted or substituted by_ carboxy or by lower alkoxycarbonyl; 

CrC?alkynyl that is ur1sub$tituted or substituted by carboxy or by lower alkoxycarbonyl; 

cycloalkyl that is unsubstibJted or substituted by lower alkyl, hydroxy, carboxy or by lower 

alkoxycarbonyl; 

cycloalkyl-lower alkyl whetein ·the cycloalkyl group IS defined in th~ same manner as 

cycloalkyl Rs; 

(aza, oxa or thla)-cycloalkyl that is unsubstituted or substituted by oxo, lower alkyl, phenyl­

lower alkyl, (lower alkyl, trifluoromethyl, halogen, hydroxy or lower alkoxy)-phenyl-lower 

alkyl, carboxy or lower alkoxycarbonyl; 

benzo-(aza, oxa or thia)-cycloalkyl that is unsubstituted or S\lbStituted by oxo in 1he 

cycloaliphatic ring and is unsubstituted or substituted by lower alkyl, trifluoromethyl, 

halogen, hydroxy or lower alkoxy In the benzo ring; 

lower alkylsulfonyl; 

arylsulfonyl wherein the aryl group is defined in the same mann~r as an aryl radi~I Rs: 

aryl-lower alkylsulfonyl wherein the aryl group is defin~ in the same manner as an aryl 

radical Rs; 
lower alkenylsulfonyl; 

aryl-lower alkenylsulfonyl wherein the aryl group is defined In the same manner as an aryl 

radical Rs: 
pyridylsulfonyl that is unsubstituted or substituted by lower alkyl, trifluoromethyl, halogen, 

hydroxy, lower alkoxy, phenyl-lower alkoxy, (lower alkyl, trifluoromethyl, halogen, hydroxy or 

lower alkoxy)-phenyl-lower alkoxy, phenyloxy or (lower l!llkyl, trifluoromethyl, halogen, 
hydroxy or lower alkoxy)-phenyloxy; 

Rs is hydrogen, lower alkyl, hydroxy-lower alkyl, (carboxy, lower alkoxycarbonyl, carbamoyl, 

lower alkylcarbamoyl, di-IOWer alkylcarbamoyt or cyano)-lower alkyl, c,-c.,alkenyl, CrCr . : .. 

alkynyl, lower alkanoyl, halo-lower alkai'loyl, phenY1-lower alkanoyl that is unsubstituted or 

substituted by lower alkyl, trtfluoromethyl, halogen, hydroxy or lower alkoxy in the phenyl 

ring, or benzoylthat is un·substituted or substituted by lower alkyl, trtfluoromethyl, halogen, 

hydroxy or lower alkoxy; 

or wherein -NRsRs is a cyclic amino group selected from 
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azacycloalkan-1-yl that Is unsubstituted or s.ubStituted by 1 or 2 substitut1_nts selected from 
. . . .: .. : ,. . . . . 

lower alkyl, hydroxy-lower al!tyl, cyano-lower alkyl, lower alkyl-(sulfinyl or sulfonyl)-lower 

alkyl, phenyl-lower alky~(sutfinyl or sulfonyl)-lower alkyl, (lower alkyl, trifluoromelhyl, 
."'.! . . .. . . 

halogen, hydroxy or lower alkoxy)-phenyl-lowet: alkyl-(s1.1lfinyl or sulfonyl)-lower alkyl, 

phenyJ~(sulfinyl or sulfonyl)-i~r alkyl, (lower alkyl, trfflU()(Oflllthyl, halogen, hydroxy or 
lower alkoxy)-phenyl-(sulfinyi o~ sulforiyl)-lower 11lkyl, di-lower alkylamino, lower 

alkanoylamino, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, carbamoyl, lower 

alkylcarbamoyl, di-lower alkylcart>amoyl, cyano, phenyl, (lower alkyl, triftuoromethyl, 

halogen, hydroxy or lower alkoxy)-phenyl and spiro-indolone that is unsubstituted or 

substituted by lower alkyl; 

diazacycloalkan-1-yl that is unsubstituted or substituted by phenyl, (lower alkyl, trmuoro­

methyl, halogen, hydroxy or lower alkoxy)-phenyl, pyrimidinyl, (phenyl, IQWer alkyl-phenyl, 

trifluoromethyl-phenyl, halo-phenyl, hydroxy-phenyl or lower alkoxy".'.phenyl)-lower alkyl, 

(carboxy, lower alkoxycarbonyl, crirt>amoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl or 

cyano)-lower alkyl or by (azacyctoalkan-1-yl)-carbonyl-lower alkyl; 

morphollno; 

thiomorpholino; and 

I ' ~'• :_: ' 

azaheteroaryl-1-yl selected frpm the group pyrrol-1-yl, pyrazol-1-yl, imidazol-1-yl, triazol-1-yl, 

tetrazol-1-yl, indol-1-yl, ben2imidazol-1-yl and benzotriazol-1-yl, that azaheteroaryl-1-yl 

radical being unsubstituted or substituted by lower alkyl, di-lower alkylamino-lower alkyl, 

cyano-lower alkyl, hydroxy, lower alkoxy, phenyl-lower alkyloxy, lower alkylthio, lower 

alkanoyl or by halogen; 

and salts thereof. 

The Invention relates in particular to eompounds of formula I wherein 

R1 is phenyl that is unsubstituted or substituted by 1 or 2 substiluents selected from the 

group lower alkyl, trifluoromethyt, h~logen, hydroxy and lower alkoxy; 

R2 is hydrogen, lower alkyl or phenyl-lower alkyl wherein the phenyl group is unsubstituted 

or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl, 

halogen, hydroxy and lower alkoxy; 

.. . 
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R3 is hydrogen, lower alkyl, phenyl, naphthyl or indolyl, with phenyl, naphthyl and indolyl 
. .. . . ~ 

each being unsubstituted or substituteid by 1 or 2 SIJbstituents selected from the group lower 

alkyl, trifluoromethyl, halogen, hydroxy and lower alkoxy; 

R .. is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or substituted 

by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy 

and lower alkoxy; 

Am is an amino group -NRsRe wherein 

Rs is an aryl radical selected from the group phenyl and naphthyl, that aryl radical being 

unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, halo-lower 

alkyl, halogen, hydroxy, lower alkoxy, amino, lower alkylamino, di-lower alkylamino, 

piperidino, morpholino, thiomorpholino, nitro, lower ~l~noyl, h2'19.-lower alkanoyl, ~rboxy, 

lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl and cyano: 

aryl-lower alkyl in which the aryl group is defined in the same manner as an aryt radical Rs 
. •. '. ; 

and which is unsubstituted or substituted by hydroxy In the lower alkyl moiety; 

a heteroaryl radical selected from the group pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 

tetrazolyl, furanyl, thienyl, isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, 

thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, tnazinyl, indolyl, isoindolyl, benz­

imidazolyl, benzotriazolyl, benzofuranyl, benzothieriyl, ~enzoxazolyl, benzothlazolyl, 

quinolinyl and isoquinolinyl, that heteroaryl radical being unsubstituted or substituted by 

from 1 to 3 radicals selected from l~r alkyl, halp-lower alkyl, halogen, hydroxy, lower 

alkoxy, amino, lower alkylamino, di-low~r alkylamino, nitro, lower alkanoyl, halo-lower 
: !: 

alkanoyl, carboxy, lower alkoxYCBrbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkyl­

carbamoyl and cyano; 

heteroaryl-lower alkyl wherein the heteroaryl o,roup is defined in the same manner as a 

heteroaryl radical Rs; 

lower alkyl that is unsµ.,stituted or sub.stituted by from 1 to 3 radicals selected from carboxy, 
.- . . ·.· . 

lower alkoxycarbonyl, carbamoyl, lower al~ylcarbamoyl, di-lower alkylcarbamoyt, cyano, 
. .:·: . 
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amino, lower alkylamino, di-lower alkytamino, .Piperidino, morJ)holino, thiomorpholino, 

hydroxy, lower alko><Y. halogen, lower alkanoyl and benzoyt; . . 

C3-C7&1kenyl that is unsubstituted or substituted by carboxy or by lower alkoxycarbonyf; 

CrC781kynyl that is unsubstituted or substituted by carbOxy or by lower alkoxycarbonyl; 

cycloalkyl that is unsubstituted or substituted by lower alkyl, hydroxy, carboxy or by lower 

alkoxycarbonyl; 

cycloalkyl-lower alkyl wherein the cycloalkyl group is defined in the same manner as 

cycloalkyl R5; 

(aza. oxa or thfa)-cycloalkyl that is unsubstituted or substituted by oxo; or· 

arylsulfonyl wherein the aryl group is defined in the same manner as an aryl radical R5; 

Re is hydrogen, lower alkyl, hydroxy-tower alkyl, (calboxy, lower alkoxycarbonyl, carbamoyl, 

lower alkylcarbamoyl, di-lovver alkylcarbamoYt or cyano)-lower alkyl, CrC1alkenyl or Cs-Cr 
alkynyl; 

or wherein -NRsRe is a cyclic arnlno group selected from 
·:!'.'t;.·· .. ~ : 

azacycloalkan-1-yl that is unsubstituted or substituted by 1 or 2 substituents selected from 

lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl, di-lower alkylamino, lower alkanoylamino, 

hydroxy, lower alkoxy, phenyl and Qower alkyl, trifluoromethyl, halogen, hydroxy or lower 

alkoxy)-phenyl; 

diazacycloalkan-1-yl that is unsubstituted or substituted by phenyl, (lower alkyl, trifluoro­

methyl, halogen, hydroxy or lower atikoxy)-phenyl, (phenyl, lower alkyl-phenyl, ·trifluoro­

methYf-phenyl, halo-phenyl, hydrC>xy-phenyl or ~r alkoxy-phenyl)-lower alkyl, (carboxy, 

lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl or cyano)­

lower alkyl or by (azacycloalkan-1-yl)-carbonyl-lower alkyl; 

morpholino; 

thiomorpholino; and 

azaheteroaryl~1-yl selected from the group pyrrol-1-yl, pyrazol-1-yl, imidazol-1-yl, triazol-1-yl, 

tetrazol-1·yl, indol-1·yl, benzimidazol-1-yl and benzotriazol-1-yl, that azaheteroaryl-1-yl 

radical being unsubstituted or substituted by lower alkyl, di-lower alkylamino-lower alkyl, 

cyano-lower alkyl, hydroiy, lo\ver alkoxy, phenyl~iovier alkyloxy, lower alkylthio. lower 

alkanoyl or by halogen; 

.. . 
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and salts thereof. 

The invention relates more especially to compounds of ~nnula I wherein 

R, is phenyl that Is unsubstituted or substituted ~ 1 or 2 subs~iuents selected from the 

group lower alkyl, trifluoromethyl. halogen, hydroxy, lower alkoxy and nitro, or R1 is pyridyl: 

R2 is hydrogen or lbwer alkyl; 

Ri is hydrogen, lower alkyl, phenyl or naphthyl, with phenyl and naphthyl each being unsub­

stituted or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoro­

methyl, halogen, hydroxy and lower alkoxy; 

Re Is phenyl, naphthyl or lndolyl, each of those radi~ls being unsubstituted or substituted 

by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy 
and lower alkoxy; 

Xis CrC.alkylene or CrC.alkenylene, and 

Am is an amino group -NRsRewherein 

Rs is an aryl radical selected from the group phenyl and naphthyl, that a')'! radical being 

unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, cycloalkyl, 

halogen, hydroxy, lower alkoxy, di-lower alkylamino, morphollno, nltro and lower 

alkoxycarbonyl; 

aryl-lower alkyl in which aryl is selected from the group phenyl, naphthyl and indolyl and 

which is unsubstituted or substitute~ in the aryl ~oiety by 1 or 2 radicals selected from 

hydroxy, lower alkoxy, halogen and amino, and is unsubstituted or substituted in the lower 

alkyl moiety by hydroxy; . . 

a heteroaryl radical selected from th~ group pyridyl, quinolinyl, pyrimidinyl, thiazolyl, thia­

diazolyl, isothiazolyl and indotyl, that heteroaryl radical being unsubstituted or substituted by 

1 or 2 radicals selected from lower alkyl, halogen and halo-lower alkanoyl; 
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dihydropyrazolyl which is substituted by oxo and which is further unsubstituted or 

substituted by 1. 2 or 3 substituents selected from lower alkyl and phenyl; 

heteroaryl-lower alkyl wherein heteroaryl is selected from the group pyridyl, quinolinyl, 

pyrimidinyl, thlazolyl, thiadlazolyl, isothiazolyl and indolyl; 

benzopyranon-lower alkyl; 

rower alkyl that is unsubstituted or substituted by lower alkoxycarbonyl, carbamoyl, lower 

alkylcarbamoyl, cyano, di-lower alkylamino, piperidlno, morphollno, hydroxy or by benzoyl; 

CrC,alkenyl; 

CrC.,alkynyl; 

cycloalkyl that is unsubstituted or substituted by hydroxy; 
' . . . 

cycloalkyl-lower alkyl that Is unsubstituted or substituted by lower alkoxycarbonyl in the 
' 

cyctoalkyl moiety; 

(aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oxo, lower alkyl, phenyl­

lower alkyl or lower alkoxycarbonyl; 

benzo-(aza, oxa orthia)-cydoalkyl that is unsubstituted or substituted· by oxo; 

lower alkylsulfonyl; 

phenyl-lower alkylsulfonyl wherein the phenyl ring is unsubstituted or substituted by lower 

alkoxycarbonyl; 

lower alkenylsulfonyl that is unsubstituted or substituted by phenyl or halogen-phenyl; 

phenylsulfonyl that is unsubstituted or substituted by lower alkyl, lower alkoxy, lower 

alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkylcafbamoyl, N-lower alkyl-N­

phenyl-lower alkylcarbamoyl, (phenyl or lower alkoxy-phenyl)-lower alkylcarbamoyl or 

pyridyl-lower alkylcarbamoyl; or 

pyridylsulfonyl that is unsubstituted or substituted by phenyloxy; 

Re is hydrogen, lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl or Ca-C1alkenyl; 

or wherein -NR11Re is a cydic amino group selected from 

piperidino that is unsubstituted or substituted by 1 or 2 substituents selected from lower 

alkanoylamino, phenyl, lower alkyl, hydroxy-lower alkyl, di-iower alkylamino, hydroxy, lower 

alkoxy~ carbamoyl, phenylsulfinyl-lower alkyl or spiro-indolone which is unsubstituted or 

substituted by lower alkyl; 

. -
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azocano; 

aziridino that is unsubstituted or substituted by lower alkyl; 

piperazino that is unsubstituted or substituted by phenyl, lower alkoxy-phenyl, pyrimldinyl, 

halophanyllower alkyl or by (azacycloalkan-1-yl)-carbonyl-lowar alkyl; 

morpholino; 

indol-1-yl that is unsubstituted or substituted by lower alkyl, lower alkanoyl, di-lower alkyl­

amino-lower alkyl or by phenyl-lower alkyloxy: 

banzimidazol-1-yl that is unsubstituted or substituted by lower alkylthio or by cyano-lower 

alkyl; 

imidazol-1-yl that is unsubstituted or substituted by lower alkyl; 

1,2.4-triazol-1-yl; and 

benzotriazol-1-yl; 

and phannacauti~lly acceptable sa~ thereof. 

The invention relates most especially to compounds of formula I wherein 

R1 is phenyl that is unsubstituted or substituted by 1 or 2 substituents selected from the 

group lower alkyl, trlfluoromethyl, halc)gen, hydroxy and lower alkoxy; 

Rz is hydrogen or lower alkyl; 

Rs is hydrogen, lower alkyl, phenyl or naphthyl, with phenyl and naphthyl each being unsub­

stituted or substituted by 1 or 2 su~stituents selected from the group lower alkyl, trifluoro­

methyl, halogen, hydroxy and lower alkoxy; 

R4 is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or substituted 

by 1 or 2 substituents selected from the ~roup lqwer alkyl, trifluoromethyl, halogen, hydroxy 

and lower alkoxy; 

X is C1·C4alkylene or CrC4alken~lene, and 

Am is an amino group -NRsRewherein 
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Rs is an aryl radical selected from the group phenyl and naphthyl, that aryl radical being 
. . . . . 

unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, halogen, 

hydroxy, lower alkoxy, di-lower alkylamino, morpholino, nilro and lower alkoxycarbonyl; 

aryl-lower alkyl in which aryl Is selected from the group phenyl, naphthyl and indolyl and 

which is unsubstituted or substituted in the aryl moiety by 1 or 2 radicals selected from 

hydroxy, lower alkoxy ·and halogen, and is unsubstituted or substituted in the lower alkyl 

moiety by hydroxy; 

a heteroaryl radical selected from the group pyrldyl, qulnollnyl, pyrimidinyl, thiazolyl, thi• 

diazolyl, isothiazolyl and indolyl, that heteroaryl radical being unsubstituted or substituted by 

1 or 2 radicals selected from lower alkyl, halogen and halo-lower alkanoyl; 

heteroaryl-lower alkyl wherein heteroaryl is selected from the group pyridyl, quinolinyl, 

pyrimidinyl, thiazolyl, thiadiazolyl, isothlazolyl and indolyl; 

lower alkyl that is unsubstituted or substituted by lower alkoxycarbonyl, carbamoyl, ~ano, 

di-lower alkylamino, piperidino, morpholino, hydroxy or by benzoyl; 

CrC1alkenyl: 

Ca-C7&1kynyl; 

cydoalkyl that is unsubstituted or substituted by hydroxy; 

. . ~ . f!;~~- ··. 

cydoalkyl-lower alkyl that is unsubstituted or substituted by lower alkoxycarbonyl in the 

cycloalkyl moiety; 

(aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oxo; or 

(phenyl or lower alkyl-phenyl)-sultonyl; 

Re is hydrogen, lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl or C:rC,alkenyl; 

or wherein -NR5R8 is a cyclic amino group selected from 

piperidino that is unsubstituted or substituted by 1 or 2 substituents selected from lower 

alkanoylamino, phenyl, lower alkyl, hydroxy-lower alkyl, di-lower alkylamino and hydroxy; 

azocano; 

aziridino that is unsubstituted or substituted by lovier alkyl; 

piperazino that is unsubstituted or substituted by phenyl, lower alkoxy-phenyl, halophenyl­

lower alkyl or by (azacyeloalkan-1-yl)-carbonyl-lower alkyl; 

.. -
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morpholino; 

indol-1.;.yl that is unsubstituted qr substituted by lower alkyl, lower alkanoyl, di-lower alkyl­

amino-lower alkyl or by phenyl-lower alkyloxy; 

benzlmldazol·1·yl that is unsubstituted or substituted by lower alkylthlo or by cyano-lower 

alkyl; 

imidazol-1-yl that is unsubstituted or substituted by lower alkyl; 

1,2,4-triazol-1-yl; and 

benzotriazol-1-yl; 

. and pharmaceutically acceptable salts thereof. 

. Of particular Importance are the compounds Of formula I wherein R1 is 3,5-biStrifluoro­

methylphenyl, Rz is methyl, the group -CHRJ~ Is benzyl, 4-chlorobenzyl, 2-naphthylmethyl, 

diphenylmethyl, 1H·inctol-3-ylmethyl or 1-methyl-indol-3-ylmathyl, Xis 1,2-ethylene or 1,2-

ethenylene, and Am is an amino group -NRsRs wherein Rs is pyridyl-C,-C .. alkyl; C1-CJ8lkyl 

that is unsubstituted or substituted by hydroxy; cycloalkyl having 5 to 7 ring carbon atoms; 

(aza, oxa or thia)-cycloalkyl having 5 to 7 ring atoms induding the heteroatom(s) and being 

unsubstituted or substituted by oxo; benzo-(aza, oxa or thla)-cycloalkyl having 5 to 7 ring 

atoms including the heteroatom(s) in the heterocyclic ring and being unsubstituted or 

substituted by oxo; and Rs is hydrogen or c,-~alkyl; an~ phannaceutically acceptable salts 

thereof. 

Special mention should be made of each of the following sub-groups of a group of 

compounds of formUla I: 

(a) compounds of fonnula I wherein R1 is phenyl that is disubstituted in the 3- and 5-

posltions; (b) compounds Of formula I wherein Rt is 3,5-blstrifluoromethylphenyl, 3,5-

dimethylphenyl or 3,5-dihalophenyl; (c) compounds or fonnula I wherein R, is 3,5-

bistrifluoromethylphanyl; (d) compounds of formula I wherein Rz is lower alkyl; (e) 

compounds of fonnula I wherein Rz is methyl; (f) compounds of formula I wherein the group 

-CHR3R4 is benzyl, 4-chlorobenzyl, 2-naphthylmethyl, diphenylmethyl, 1 H-indol-3-ylmethyl or 

1-methyl-indol-3-ytmethyl; (g) compounds of formula I wherein Xis -CH=CH-, -CH2-. 

-(CH2)z- or -(CH2)r; (h) compounds of formula I wherein Xis •CH=CH-, -CHz-, -(CH2)2·. 
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-CHrCH(-CHa)- (wherein CH(-CHa)- is bonded to -C(=O)-Am and -CH2 is bonded to >CH in 

formula I], -CH=C(-CHa)- [wherein C(-CHa)· is bonded to -C(=O)-Am and -CH is bonded to 

>CH in formula I] or -(CH2)r; (i) compounds of formula I wherein Am is an amino group 
.' L ' 

-NRsRe wherein Rs is pyridyl-lower alkyl, c,.c,cycloalkyl, azacycloheptan-2-on-3-yl ( = 

hexahydro-azepin-2-on-3-yl}, 1-hydroxymethyl-2-methyl-propyl or 1-hydroxymathyl-3-
. . . 

mathy&-butyl and Re is as d8rined in that group of compounds of formula I; (j) compounds of 

fonnula I wherein Am is an amino group -NRsR1 wherein Rs is azacycloheptan-2-on-3-yl ( = 

hexahydro-azepin-2-on-3-yl) or cyclohexyl and Re is hydrogen; (k) compounds of formula I 

wherein X is CrC4alkylene or CrC.alkenylene; (I) compounds of formula I wherein Am is a 

non-cyclic amino group -NRsRe wherein Rs is other than hydrogen and Re is as defined in 

that group of compounds of formula I. 

The invention relates especially to the specific compounds described in the Examples and 

salts thereof. 

The compounds of fonnula I can be prepared in a manner known per se, for example by 

(A) N-acylating a compound of fonnula II 

(II) 

with a carboxylic acid R1-C(=0)-0H. or with a reactive derivative thereof, or 

(B) condensing a carboxylic acid of formula Ill 

. ' 
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R---C--N 0 

t '. II CH-X-C-OH 
/ 

~-yH 

R4 (Ill), 

or a reactive derivative thereof, with ammonia or with a mono- or di-substituted amine, or 

(C) - for the preparation of a compound of formula I Wherein X is Cz-CTalkenylene or 

C..-CJ&lkanedienylene - as a last step forming the double bond or one of the double bonds 

by means of a Wittig reaction or a variant thereof, for example Wittig-Homer: 

and, if desired, converting a compound of formula I into a different compound of formula I 

and/or, If desired, convartlng··a resulting salt Into the 1...- compound or into a different salt 

and/or~ if desired, converting a resulting free compound of formula I having salt-fonning 

properties into a salt and/or, if desired, separating a resulting mixture of stereoisomers, 

diastereoisomers or enantiomers into the individual stereoisomers, diastereoisomers or 

enantiomers. 

In the following more detailed description of the. processes, unless otherwise indicated the 

symbols R1·R., X and Am are each as defined for formula I. 

Process <Al: The reaction ac:Cording to Process (A) corresponc:IS to the N,;,acylation known 

per se of primary and secondary amines, that is to say the formation of (hetero)aryl­

carboxyllc acid amides from the corresponding carboxylic acids, or derivatives thereof, and 

primary and secondary amines. One of ·the numerous possible methods that may be · 

mentioned is the acylation of a compound of formula II with a carboxylic acid chloride R1-

COCI, for example in the presence of triethylamine and 4-dimethylaminopyridine {DMAP). 

A compound of fonnula II wherein X is CrCJ&lkylene is prepared, for example. as follows: 

the starting material used is a compound of formula IV 
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R 12 
BOC-N j.CH-alk' 

' , " .,...CH-CH COO-Alk 
ffa-CH . I . 

R4 (IV) 

wherein BOC is the amino-protecting group tert-butyloxycarbonyl (-COO.tert-butyl), alk' is a 

direct bond or C1-Csalkylen• ,11nd Alk is C,-C,alkyl. First the double bond Is hydrogenated, 

then the alkyl ester is hydrolysed to fonn the carboxylic acid, and then the radical -N(-Re)-Rs 

is introduced by reaction with an amine HNRsRs [formation of -C(=0)-N(-R1)-Rs] and finally 
the protecting group -BOC is removed. 

A compound of fonnula IV can be obtained, for example, by using as starting mate~~I an 
alpha-amino acid derivative of formula V 

H:zN, 
,....cH-COOH 

R;-yH 
R4 (V) 

(for example RrH. R.=phenyl: phenylalanine), protecting the free amino group by a 

protecting group •pr" (for example BOC by reaction with (BOC)2')], optionally introducing the 

group R2• for example by N-alkylation, and esterifying the carboxytic acid radical (preferably 

to form a lower alkyl ester, especially the m~thyl ester). If desired, the·introduction of the 

group R2 and the esterification of the carboxyllc acid radlcal may.be effected in one step, for 
example with methyl iodide and AgzO in DMF. The carboxylic acid ester is reduced to the 
corresponding aldehyde Va 

... 
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~2 
Pr-N ' . ,....cH---CHO 

R-CH 
3 I 

R.c (Va) 

(for example with difsobutylaluminium hydride In toluene at -78°C) and finally reacted to 
. .· 

fonn a compound Of formula IV in a Wittig-Homer reaction. That can be effected, for 
example, by reaction with a phosphonoalkanoic acid trialkyl ester of the formula 
(Alk0)2P(=O)-alk'-COOAlk. 

A compound of formula II wherein Xis Ctalkylene ( *-CHr) is prepared, for example, as 
follows: using a compound of fonnula VI (see beiow) as starting material, the alkyl ester is 
hydrolysed to fonn the carboxylic acid and the radical -N(-Re)-R1 is introduced by reaction 
with an: amine HNRsR1 [formation of-C(=O)-N(-Re)-Rs). 

A compound of formula II wherein X is CrC.,Slkenytene is prepared, for example, as follows: 
using a compound of formula IV as starting material, the alkyl ester is hydrolysed to form 
the carboxylic acid and the· radical -NC-Rel-Rs is introduced by reaction with an amine 
HNRsRs [formation of ..C(=O)-N(-Rs)·Rs] and finally the protecting group -BOC is removed. 

ProCess CB>: The reaction In accordance with Process (B) corre~ponds to the tonnation 
kn0wn per se of carbo)(ylic acid amides from. the corresponding carboxylic acids, or deriva­
tives thereof, and ammonia or primasy and secondary amines. Of the large number of 
possible methods the following may be mentioned: (1) the reaction of a carboxyllc acid of 
formula Ill with ammonia or a prim~ or sec:ondary amine HNRsRe .• for example in the 
presence of N-ethyl-N'-(3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and 4-
dimethylaminopyridine (DMAP); (2) the reaction of a carboxylic .acid of formula Ill first with 
N-hydroxysuccinimide and N-ethyl-N'-(3-dlmethylaminopropyl)-carbodiimide hydrochloride in 
the presence of DMAP to form the corresponding N-hydroxysuccinimide ester and then with 
the corresponding amine HNRsRe: (3) the reaction of a carboxylic acid of formula Ill with an 
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amine HNRsRa. especially an aniline, in the presence of 1-propanephosphonic acid 

anhydride. 

A compound of formula Ill wherein X is CrCJalkylene is prepared, for example, as follows: 

using a compound of formula IV as starting material, the amino-protecting group is 

removed, for example in the case of BOC by reaction with trifluoroacetic acid, the amino 

group is acylated with a carboxylic acid R1-COOH, or with a reactive derivative thereof, 

[analogously to Process (A)], the double bond is reduced, for example with Hz/palladium-on­

carbon in THF and .1.2-dichlorobenzene, and finally the alkyl ester group is hydrolysed, for 
. . . 

example with UOH in methanol and THF. 

Another method of preparing a compou11d of fonnula IH wherein X is CrC,Slkylene 

comPrises reacting an aldehyde of formula Va with a 1,3-dioxan·2·yl·alkyltrlphenyl· 

phosphonium halide, for example 2·(1,3-dioxan-2-yl)-ethyl-triphenylphosphonium bromide, 

in a Wittig reaction, hydrogenating the.resulting double bond, for example with Raney 
. . 

nickel, oxidising the terminal 1,3-dioxan-2-yl group to the 3-hydroxypropyl ester of the 
corresponding carboxyfic acid, for example with ozone, removing the amino-protecting 

group, acylating the amino group with a carboxylic acid R,-COOH, or with a reactive 

derivative thereof, [analogously to Process (A)), and finally hydrQlysing the 3-hydroxypropyl 

ester to form the carboxylic acid. 

The compounds of formula Ill wherein X is Cz-Cralkenylene are l)repared, for example, 

analogously to those wherein X is CrCralkylene, that is .to say likewise from compounds of 

formula IV, the only difference being that the double bond is not reduced. 

A compound of formula Ill wherein X is C,alkylene ( = -CHz-) is prepared, for example, as 

follows: using as starting material a compound of formula VI 

• 
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~ 
HN ' . /CH-CH2COO-Alk 

~-vH 
R .. (VI) 

wherein Alk is lower alkyl, the amino· group is acylatel:f with a carboxylic acid R1-COOH, or 

with a reactive derivative thereof. (analogously to Process (A)], and the ester group is 

hydrolysed to form the carboxylic acid Ill. 

A compound of formula VI Is in tum prepared, for example, as follows: a carboxylic acid 

R3ff.CH-COOH ls used as starting material and is reacted with a malonic acid derivative, for 

example bls(malonic acid monoethyl ester) magnesium saH [for example In the presence of 

carbonyldimidazole]. The .resulting keto ester of the fonnula ~R.CH-C(=O)-CHrCOO-Alk is 

converted, for example by reaction with -an:amine R2NH2 and then will sodium cyanoboro­

hydride, into the desired compound of formula VI. 

For the preparation of a compound of formula VI it is also possible, for example, to employ 

the following procedure: using a compound of formula V as starijng material, the amino 

group is protected by an amino-protecting group, for example BOC, the carboxylic acid is 

esterified· to the methyt ester, the methyl ester is reduced to hydroxymethyl, (for example 

with UBH..), the hydroxymethyl group is mesylated and, by reaction with tetraethyl­

ammonium cyanide, the corresponding ~nomethyl compound is obtained. The latter can 

be hydrolysed to form the carboxylic acid and converted by est•Hification into a compound 

of formula VI. 

A compound of formula Ill Wherein X is C1alkylene [-(CH2)r] is prepared, fOr example, as 

follows: using as starting material a compound of formula !Va 
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(IVa), 

the double bond. is ~uced, for example with HJpalladlum-on-carbon, the amino-protecting 

group is removed, for example in the case of BOC· by reaction with trifluoroacetic acid, the 

amino group is acylated with a carboxylic acid R1-COOH, or with a readive derivative 

thereof, [analogously to Process (A)], and finally the alkyl ester group is hydrolysed, for 

example with KOH. 

A compound of formula IVa .is in tum prepared, for example, starting from a compound of 

fonnula VI as follows: the lower alkylamino group is protected by the introduction of.a 

protecting group, for example by reaction with chloroformic acid benzyl ester, the 10wer alkyl 

ester is reduced, for example with diisobutylaluminlum hydride, to the aldehyde and the 

latter is then reacted, for example with phosphonoacetic acid triethyl ester in a Wittig-Homer 

reaction, to form the compound of.formula IVa. 

Process <Cl: A possible starting compound for the Wittig-(Homer) reaction is, for example, 

an aldehyde of formula Va in which the amino-protecting group is removed and which is 

then N-acylated with a carboxylic acid R1·COOH, or with a reactive derivative thereof, 

(analogously to Process (A)]. Such an aldehyde can, for example, be reacted with a 

phosphonoalkanoic acid dialkyl ester amide of the formula (Alk0)2P(=O)-alk'-CO-Am in a 

Wittig-Homer reaction to form a compound of formula I. 

Compounds of formula I can also be converted In a manner known per se into other 

compounds of formula I. 

For example, a compound of formula I wherein R2 is lower alkyl or aryl-lower alkyl can be 

obtained by N-alkylaling a compound of formula I wherein R2 is hydrogen with a compound 

YrR2 wherein V3 is hydroxy or reactive esterified hydroxy. Another possible method 

comprises reacting a compound of formula I wherein Rz is hydrogen with a compound Y 4-Rz' 

. . , 
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wherein v. is fonnyl and R2' is a radical R2 less a CH2 group [R2 = -CHTR2 '] under reductive 

conditions (reductive amination). 

It is also possible, for example, for compound.s of fonn~la I wherein X is C!-C,Slkenylene to 

be converted by hydrogenation (re"uction) into the corresponding compounds of formula I 

wherein X is Cr-CJalkylene. 

Compounds of formula I having Re • H can be converted to compounds of formula I wherein 

Re is acyl, e.g. lower alkanoyl, .by usual acylation methods, preferably in the presence of a 

strong base, e.g. sodium hydride. 

If any intermediates contain interfering reactive groups, for example carboxy, hydroxy, 

mereap.to or amino groups, those groups can temporarily be protected by readily removable 

protecting groups. The choice of suitable protecting groups and the manner In which they 

are introduced and removed are known perse and ~re described, for example, in J.F.W._ 
. - ~ . . 

McOmie, Protective Groups in Organic Chemistry, Plenum Press, London, New York 1973. 

Salts of compounds I can be prepared in a manner known ~r se. For example, acid 

addition salts of compounds Ii are obtained ~ treatment with a suitable acid or a suitable 

ion exchange reagent, and salts with bases are obtained by treatment with a suitable base 

or a suitable ion exchange reag~nt. Salts of CC)mpounds of formula I can be converted Into 

the free compounds I in customary manner: acid addition salts, for example, by treatment 

with a suitable basic agent or a suitable ion exchange reagent. and salts with bases, for 

example, by treatment with a suitable acid or a suitable ion e~ange reagent 

Salts of compounds I can be conv~,.. intQ other salts of C;Ompounds I in a manner known 

per se: for example acid addition salts can be converted into other acid addition salts, for 

example by treatment of a salt ~fan inorganic acid, such as a hydrochloride, with a suitable 

metal salt, such as a sodium, barium or silver salt, of an acid, for example with silver 
. ! . . . 

acetate, in a suitable solvent in.whi~ an inorganic salt being formed, for example silver 

chloride, is insoluble and is therefore precipitated out the reaction mixture. 
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Depending upon ihe procedure and reaction conditions, the compounds I having salt­

fonning properties may be obtained in free form or in the form of salts. 

As a result of the dose relationship between the compoundi I in fr8e fonn and in the form 

of their salts, hereinabove and herelnbelow any reference to the free compound I or Its salts 

is to be understood as including also the corresponding salts or the free compound I, 

respectively, as appropriate and expedient. 

The compounds I, Including the'saltS of salt-forming compounds, may also be obtained in 

the form of their hydrates and/or may include other solvents, for example solvents which 

may have been used for the crystallisation of compounds in solid form. 

. . 

Depending upon the nature of the variables and the corresponding number of centres of 

asymmetry and also upon the starting materials and procedures chosen, the compounds of 

formula I and their salts may be obtained in the form of mixtures of stereolsorners, for 

example mixtures of dlaste~olsomers or mixtures of anantiomers, such as racemllfis. or 
',;:•. 

possibly also in the form of pure stereoisomers. Mixtures of diastereoisomers obtainable in 

accordance with the process or by some other method can be separated in customary 

manner into mixtures Of enantiomers, for example raeemates, or Into lndMdual diastere0-

lsomers, for example on the :basis of the physieo-chemical differences between the constit­

uents in known manner by fractional crystallisation, distillation and/or chromatography. 

Advantageously the more active isomer is isolated. 

Mixture of enantlomers, especially racemates, obtainable· in accordance with the process or 

by some other method can be separated into the individual enantiomers by methods known 

per se, for example by recrystallisation from an optically active solvent, with the aid of miCro­

organisms, by chromatography and/or by reaction with. an optically active auxiliary com­

pound, for example a base, acid or alcohol, to fonn mixtures of diastereoisomeric salts or 

functional derivatives, su~ as esters, separation thereof and freeing of the desired enantio­

mer. Advantageously the more active enantiomer is isolated. 

The invention relates also to those fonns of the process according to which a compound 

obtainable as intermediate at any stage of the process is used as starting material and the 

. . 
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remaining steps are carried out or a starting material is used in the form of a derivative or 

salt or, especially, is formed under the reaction conditions. 

In the process of the present invention it is preferable to use those starting materials and 

intermediates, in each case in free form or In ~It fonn, which result in the compounds I, or 

their salts, described at the beginning as being especially valuable. The invention relates 

also to novel starting materials and intermediates, in each case in free form or in salt fonn, 

for the preparation of the compounds I or their salts, to their use and to processes for their 

preparation, the variable R being as defined for the compounds I. 

The invention relates also to the use of the compounds I and their pharmaceutically accept­

able salts in the treatment of allergic conditions and diseases, pref~rably in the fonn of 

pharmaceutically acceptable compositions. especially in a method for the therapeutic treat­

ment of the animal or human body, ind to such a method of treatment. 

The invention relates also to pharmaceutical compositions comprising .a compound I or a . . . 

pharmaceutically acceptable salt thereof as active ingredient. and to processes for the 

manufacture thereof. Those pharmaceutical ~mpositions are compositions for enteral. 

such as oral.and also rectal, administration, for parenteral administration, for local adminis­

tration and especially for administration by i,nhalation to warm-blooded animals, especially 

human beings. the compositions comprising the pharmacological active ingredient alone or 

together with customary pharmaceutical exciplants. The pharmaceutical compositions 

comprise (in % by weight). for example, from approximately 0.001 % to 100 %, preferably 

from approximately 0.1 % to approximately SO %, active ingredient. 

Pharmaceutical compositions.for enteral and parenteral administration are, for example, 

those in unit dose forms, such as dragees, tablets, capsules or suppositories, and also 

ampoules . They are prepared in a manner known per se, for example by means of. 

conventional mixing, granulating, c;onf~ctioning, dissolving or ~~philising processes. For 

example, pharmaceutical .composi~qns for oral a~ministration can be obtained by combining 

the adive ingredient with solid carriers, optionally granulating a resulting mixture and 

processing the mixture or granules, if desired or necessary after the addition of suitable 

excipients, to form tablets or dragee cores. 
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Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, 

mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for example tri-. . . . 

calcium phosphate or calcium hydroge~ phosphate; and also bindn. such as starch pastes 

using, for example, com, wheat~ rice or potato stai'ch, gelatin, tragacanth, melhylcellulose 

and/or polyvinylpyrrolidone, and, if desired, disintegrators, such as the above-mentioned 

starches, and also carboxymethyl starch, cross-linked polyvlnylpyrrolidone, agar, or atginic 

acid or a salt thereof, such as sodium alginate. Exclplents are esp8c:ially flow-conditioners 

and lubricants, for example silicic acid, talc, stearlc acid or salts thereof, such as 

magnesium or calcium stearate, and/or polyethylene glycol. Dragee cores are provided with 

suitable, optionally enteric, coatings, there being used Inter alls concentrated sugar 

solutions which. may contain :gum arabic, talc, polyvinylpym>ftdone, polyethylene glycol 

and/or titanium dioxide, or coating solutions in suitable organic solvents .or solvent mixtures 

or, for the preparation of enteric coatings, solutions of suitable cellulose preparations, such 

as acetylcellulose phthalate or hydroxypropylmethylcellulose phthalate. Dyes or pigments 

may be added to the tablets or c:tra.g6e coatings, for example for identification pu~~ or 
to indicate different doses of active ingredient · .. , • 

. ~:. 

Other orally administrable pharmaceutical compositions are hard gelatin capsules and also 

soft, sealed capsules consisting of gelatin and a' plasticiser, such as glycerol or sorbitof. The 

hard gelatin capsules may comprise the active ingredient in the form of granules, for 

example in admixture with fillers, such as lactose, binders, such as starches, and/or 

glidants, such as talc or magnesium stearate, and, If desired, stabilisers. In soft capsules 

the active ingredient is preferably dissolved or suspended in suitable liquids, such as fatty 

oils, paraffin oil or liquid polyethylene glycols, it likewise being possible to add stabilisers. 

Suitable rectally administrable pharmaceutical compositions are, for example, suppositories 

that consist of a combination of the active ingredient with a suppository base material. 

Suitable suppository base materials are, for example, natural or synthetic triglycerides, 

paraffin hydrocarbons, polyethylene glycols or higher alkanols. It is also possible to use 

gelatin rectal capsules which comprise a combination of the active ingredient with a base 

material. Suitable base materials are, for example, liquid triglycerides, polyethylene glycols 

or paraffin· hydrocarbons. 

For parenteral administration there are suitable, especially, aqueous solutions of an active 

ingredient in water-soluble form, for example in the form of a water-soluble salt, and also 

-?. 
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suspensions of the active ingredient, sllch as corresponding oily injecti~n suspensions, 
there being used suitable lipophilic solvents or vehicles, such as fatty oils, for example 
sesame oil, or synthetic fatty acid esters, for example ethyl oleate or triglycerides, or 
aqueous injection suspensions which comprise vls~ity-increasing substances, for 
example sodium carboxymethylcellulose, sorbltol and/or dextran, and optionally also 
stabilisers. 

Phannaceutical compositions for local administration are, for example, for the topical. treat-
. ment of the skin: lotions, creams and ointments, that is to say liquid or semi-solid oil-in­
water or water-in-oil emulsions; fatty ointments which are anhydrous; pastes, that is to say 
creams and ointments having secretion-absorbing powder constituents; gels which are 
aqueous, have a low water content or contl!lin no water and consist of swellable, gel-fonning 
materials; foams, that fs to say liquid oil-in-water emulsions in aerosol fonn which are 
administered from pressurised containers: and tinctures having an aqueous-elhanolic base; 
each of which compositions may comprise further customary phannaceutical exclpients, 
such as preservatives. The pharmaceutical compositions fo.r local administration are - . . . . ., ' . . ~· . 

manufadured in a manner known per $e by mixin~ the active ingredient with the pharma­
ceutical excipients, for example by dissolving or suspending the active ingredient in the 
base material or, if necessary, in a portion th.ereof. For the preparation of emulsions in 
which the active ingredient is dissolved 11"1 one of the liquid phases, the active ingredient is 
usually dissolved in that phase prior to· emi.dsification; for the preparation of suspensions in 
which the active Ingredient is suspended In the emulsion, the active Ingredient is mixed with 
a portion of the base material after emulsification and then added to the remainder of the 
fonnulation. 

The dosage of the active ingredient can depend on various factors, such as the activity and 
duration of action of the a~e ingredient, th~ severity of the disease to be treated and its 
symptoms, the mode of admini~tration. the spe.cies, Se).(, age and weightof the warm­
blooded animal and/or its individual condition. In a nonnal case the daily dose for adminis­
tration, for example oral administration, to a wann-blooded animal weighing about 75 kg is 
estimated to be from approximately 1. mg to approximately 1000 mg, especially from 
approximately 5 mg to approximately 200 mg. That dose may be administered in a single 
dose or in several partial doses of, forexample, from 10to100 mg. 

The foUowing Examples illustrate the invention described above. Temperatures are given in 
degrees Celsius; picolyl = pyridylmethyl; carbamoyl = -CONH:z; hexane indicates an isomeric 
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mixture of various hexanes (for example supplied by Fluka); TLC = thin-layer chromato­

graphy; RT = room temperature. 

with regard to the nomen~tµre used for the compounds in tht! Examples section which 
. . ~ ·. 

follows: fCr the sake of better clarity the end products are in all cases referred to as .. 

"carboxylic acid amides• even where the amide nitrogen is bonded Into a ring (for example 

aliphatically or aromatically). If the, amide nitrogen Is mono- or di-substituted (but not bonded 

into a ring), this is expressed in each case by ·N-~ •• N-... •, tor example • ••. -pentanoic acid N­

(1-methy!-lndol-5-yl)-amide• or• ••• -pentanoic acid N-benzyl-N-methyl-amide". If, however, 

the amide nitrogen is part of a ring, the •N-... N-... • and f'le "yl• are omitted tor the substit­

uents and the name Of the ring is placed In brackets together With •amide", for example 

• .•. -pentanoic acid (3-acetyl-lndol•1-amlde)• or • ..• -pentanoic acid (4-phenyl-4-acetylamino­

plpertdineamide)•. 

Examole ·1: 4~fN'-Methyl-N'-C3.&.bistrffluoromethyl-benzoVll-aminoJ-5-C4-chlorophenyl)-D1nt-
·. · . i · · .. · .. • · · · ·· · · .. . · · ··~Y · · 

2-enoic acid N-(2.;methoxy-benzvll-amlde: A solution of 1.-25 g of 4-(N'-methyl)-aini.'.l.~5-(4-

chlorophenyl)-pent-2-enoic ~Cid N-(2-m~thoxy-be~zyl)-amide, 1.06 g Of 3,5-blstrifl~~ro­
methyl-benzoyl chloride, 1.41 g of ~ethylamine and 50 mg of 4-N, N-dimethylaminopyridine 

' ' 

in 80 ml of methylene chloride is stirred under argon at 00. for 18 hours. The reaction mixture 

is then diluted with 300 ml of ethyl acetate. The mixture ls washed In a separating funnel 

with 0.1 N sodium hydn>xide solution, water, 0.1 N hydrochloric acid and saturated NaCl 

solution, dried (magnesium sulfate) and concentrated by evaporation. Recrystallisation of 

the residue from n-pentane/ethyl acetate yields the title compound in the form of white 

crystals having a melting point of 163-168°. 1H-NMR, 400MHz, DMSO, 12C>°, delta (ppm): 

8~02(s, 1H), 7.87(s, 1H), 7.58(s, 2H), 7.3-7.18 (m, 6H), 6.98(d, 1H)', 6.90(t, 1H), 

6.70(dd, 1H), 6.21(dd, 1H), 4.9(bs, 1H), 4.37(d, 2H), 3.81(s, 3H), 3.06(m, 2H), 2.82(s, ~H). 

The starting materials can be prepared as follows: 

a) 4-(N'-Methyl>-amino-5-(4-chlorophenyl)-Dent-2-enoic acid N-C2-methoxy-benzvD-amide: 

A solution of 1.8 g of 4-(N',;methyl-N'-tert-butyloxycarbonyl)-amino-5-(4-chlorophenyl)-pent-

2-enoic acid N-(2-methoxy-benzyl)-amide and· 1 o ml of trifluoroacetic acid in 30 ml of 

methylene chloride is stirred under argon at room temperature for 5 hours. The reaction 

.. . 
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mixtUre is then concentrated by evaporation and dissolved in 200 ml of ethyl acetate. The 

ethyl acetate solution is washed with O.OSN sodium hydroxide solution and saturated NaCl 

solution, dried (sodium sulfate), concentrated by evaporation to give a light-yellow oil and 

immediately reacted further. 

b) 4-CN'-Methyl-N'-tert-bulyloxycarb9nyl\:amjno-5-(4-chloropbenyll-pent-2-enoic acid N..f2-

methoxy-benzyll;lmide: A mixture of 2.1 g of 4-(N'-methyl-N'-tert-butyJoxycarbonyl)-amino-
. . . . . 

5-(4-chlorophenyl)-pent-2-enotc acid, o.85 g of 2-methoxy-~nzylamine, 1.31 g of N-ethyl-.. . 
N'-(3-dimethylaminopropyl)-carboe'.liimlde hydrochlol1de, 0.83 g of 4-dimethylaminopyridine 

. - . 

and 80 ml of methylene chloride is stirred under argon at room temperature for 18 hours 

and then concentrated by evaporation. The residue Is chromatQgraphed (silica gel, hexane/­

ethyl acetate 1:1). In this way the title compound is obtained in the form of' colourless 
1 . . 

amorphous solid. H-NMR. 200MHz, CDCl3, delta (ppm): 7.3-7.0(m, 4H), e.~.7(m, SH), 

6.0(s,1H), 5.77(d, 1H), 5.0(b, 1H), 4.S(d, 2H), 3.85(s, 3H), 2.9-2.6(m, SH), 1.3(bs, 9H). 

c) 4-CN'·M~thyl-N~~tert-butylOXycarbc:mv!>-alDino-5-C+Chlorophenvll-pent-2-enoic acid: 

A solution Csf ·4.0: g of' ~(N'-methyl-Ni·tert~bUtyaoxycarbonyl)-amino-5-(4-chlorophenyl)-pent-
2-enoic acid ethyl ester and 2.3 g of lithium hy,droxide in tetrahydrofuran/methanollwater = 
21211 is stirred at room temperature for 18 hours and then concentrated by evaporation. The 

residue is. dissolved in 50 ml of water, acidifi~d to pH = 2 with o~ 1 N hydrochloric acid and 

extracted twice with ethyl acetate. The combined organic phases are washed with water 

and saturated NaCl solution,· dried (mag.,,esium sulfate) and concentrated by evaporation to 

give a light-yellow oil. 1H-NMR, 400MHz, OMS0.120°, delta (ppm): 7.30(d, 2H), 7.20(d, 2H), 

6.80(dd, 1H), 5.81(d, 1H), 4.85(m, 1H), 2.76(d, 2H), 2.63(s, 3H), 1.35(s, 9H). 

d) +<N'-MethVl·N'·tert-buMoxycarbonyl)-amlno-5-(4-chlorophenyll-oent-2-enoic acid ethvt 
.. . . ; : .. · .... · .• .: . . . . . .. 

ester: 1.44 g of sodium hyd~e (af)pro~. 55 ~ in oil) are added in portions at D° to a 

solution of 6.72 g of phosphonoacetic acid triethyl ester in 120 ml of absolute tetrahydro­

furan and the mixture is stirred at that temperature for 30 minutes. A solution of 5.0 g of N'­

methyl-N'-tert-butyloxycarbonyl-(4-chlorophenyl)-alaninal (in 20 ml of THF) is then added 

dropwise. When the dropwise addiUon is qomplete, ~ mixture -is stirred for a further 1 hour 
! .•. • ,· • 

at 0°. The reaction mixture is then poured into water and extracted twice using 150 ml of 

ethyl acetate each time. The combined organic phases are washed three times with water 
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and once with saturated NaCl solution, dried (magnesium sulfate) and concentrated by 

evaporation; The residue is purified by chromatography (silica g81, hexane/ethyl acetate 

3:1). in this way the title compound is obtained in the fo~ of a a>lourlass oil. 1H-NMR, 

200MHz, CDCl3, delta (ppm): 7,35-7.05 (m, 4H), 6.90(dd, 1H), 5.85{d, 1H), 5.15(m, 0.5H), 

4.90(m, O.SH), 4.17(q, 2H), 2.90(m, 2H), 2.68(s,. 3H), 1.30(m, 12H). 

e) N'-Methyl-N'-tert-butyloxycatbonvl-C+chlOroohenyll-alaninal: A.Solution of 10 g of N'­

methyl-N'-tert-butyloxy.Carb0nyt~(4-chlorophenyl)-alanintt ITl8thyl ester in 25 ml of toluene is 

cooled to -7f!' under argon: At that temperature 7 ml of a 1M diisobutylaluminium hydride 

solution (in toluene) are slowly added dropwise. When the dropwise addition is complete, 

the mixtUre is stirred at that temperature for 2 hours. 1 ml of methanol and 22 ml (6 g) of a 

sodium potassium tar.trate soluUon are then added to the reaction mixture. The mixture is 
stirred vigorously at 0° for 2 hours. The phases are then separated and the aqueous phase 

is extracted once more With diethyl ether. The combined organic phases are washed with 

water and saturated NaCl solution, dried (sodium sulfate) and concentrated by eva'Pl>ratton. 

The residue is reacted further without being purified. 1H-NMR, 200MHz, CDCl3, del~ (ppm): 

7.30-7.0S(m, 4H), 4.18(m, 0.5H), 3.93(m, 0.5H), 3.25(dd, 2H), 2.90(m, 1H), 2.70and 

2.62(2s, 3H), 1.40{2s, 9H). 

f) N'-Methyl-N'-tert-butvloXycarbonvH+chlorophenvD-alanjne methyl ester: 80 g of sitver(I) 

oxide are added, with stirring, to a solution of 20 g of tert-butyloxycarbonyl-(4-chlorophenyl)­

alanine in 300 ml of N,N-dimethylformamide. 10.2 ml of methyl iodide are then added drop­

wise. The reaction mixture is stirred at 45° for 2 hours and at room temperature for 3 days, 

then diluted with 600 ml of ethyl acetate, filtered and concentrated by evaporation. The 

residue is purified by chromatography (silica gel. hexane/ethyl acetate 5:1)~ In this way the 

title compound is obtained in the form of a colourless oil. 1H-NMR, 200MHz, CDC'3. delta 
(ppm): 7.25{d, 2H). 7.11(d, 2H), 4.90(bs, 0.5H), 4.47(bs, 0.5H), 3.72(s, 3H), 3.25(m, 1H), 

3.00(dd, 1H), 2.70(s. 3H), 1~35(s, 9H). 

In the same manner as that-described in Example 1 a)-f), using the appropriate amines in 

Step 1b) it is also possible to prepare also the following compounds: 

~ . 

. . 
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example 111: 4-[N'-Methyl-N'-(3,5-bistrlfluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-
. ' . . . 

pent-2-enoic acid N,N-dimethylamide: White crystals having a melting point of 152-153°. 

Example 112: 4-CN'·M•tbyl-N'-(3.5-b11tdftuoromethy!-benzoyl\;lmioo]-5-(+ct>lorophenyD-
• •. : . ·1 .• ;,;·. ·, " . , o.: '•.': 

pent-2-enoic acid N-(2:.12-DYridvU-ethylJ:amfde; A solution of 1 ~20 g Of 4-(N'-methyl)-amino-
: ... . .... ·· .... 

4-(5-chlorophenyl)-pent-2-enoic acid N-(2-(2-pyridyl)-ethyl]-amicle. 1.06 g of 3,5-bistrifluoro-

rnethyl-benzoyl chloride. 1.41 g of triethylamine and 50 mg of 4-N,N-dimethylaminopyridine 

in 80 ml of methylene chloride is stirred under argon at-0°for18 hours. The reaction mixture 

Is then diluted with 300 ml of eth~ acetate. The m~ra Is washed in a separating funnel 

with 0.1 N sodium hydroxide S())ution, waJer, and. saturated NaCl solution, dried (magneSium 

sulfate) and concentrated by evaporation. The residue Is chromatqgraphed (siUca gel, 

methanol/ethyl acetate 1:10). In this way the title compound is obt&lned in the fonn of a 

white amorphous solid. Rf value= 0.17 (attlyl acetate). 1H-NMR, 400MHz, DMSO, 1200, 

delta (ppm): 8.47(d, 1H), 8.02(s, 1H), 7.68(bs, 1H), 7.62{t, 1H), 7.47(s, 2H), 7.3-7.17(m, 

6H), 6.67(dd, 1H), 6.11-(d, 1H), 4.9(t1 •. 1H), 3.56(m, 2H), 3.06(m, 2H). 2.92(t, 2H), 2.81(s, 3H) . 
. , . . .... , . . : 

.:.·:. ~. .' - . ' 

The starting material can be prepared as follows: 

a) +cN•-Methyll-amino-4-C5-cbloropbenvD-peot-2-enoic acid N-(2-C2·pyridyll-ethylJ.amicle: 

A solution of 1.8 g of 4-(N•-methyl-N'-tert-butyloxycarbonyl)-amin~(~chlorophenyl)-pent-

2-enoic acid N-[2·(2-pyridyl)-ethyQ-amide and 10 ml of trifluoroacetic acid in 30 ml of 

methylene chloride is stined at room temperature under argon for 5 hours. The reaction 

mixture is then concentrated by evaporation and dissolved in 200 ml of ethyl acetate. The 

ethyl acetate solution is washed with O.QSN sodium hydroxide sol':Jlle>q and saturated NaCl 

solution, dried (sodium sulfate), concentrated by evaporation to give a light-yellow oil and 

immediately reacted further. 

b) 4-CN'-Methyt-N'-tert-butvloxvcarbonylramino-4-(5-chlorophanyl>-pent-2-enoic acid N-(2-C2-
. .- . . :· , . . 

pyridyll-ethyll-amide: A mixture of ~.1 g ~f 4-(N'-methyl-N'-tert-butyloxycarbonyl)-amino-4-(5-

chlorophenyl)-pent-2-enoic acid {see Example 1c), 0.85 g of 2·(2-pyridyl)-ethylamine. 1.31 g 

of N-ethyl-N'-(3-dimethylaminopropyl)-carbodilmide hydrochloride, 0.83 g of 4-dimethyl­

aminopyridine and 80 ml of meth~ne chloride Is heated at room temperature fOr 16 hours 

and then ~oncentrated by evaporation. The residue is chromatographed (silica gel, ethyl 
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acetate). In this way the title compound is obtained in the form of a colourless oil; Rf value = 
0.2 (ethyl acetate). 

Examole 1/3: 4-[N'-Methyl-N'.;.(3,5-bistrifluorornethyl-benzoyl)-amino]~~(4-chlorophenyl)­

pent-2-enolc acid N-(1-meth~b'lfluoroacetyl-indol-5-yl)-amlde: white aystals having a 

melting point of 138-14D°. 

Example 2: +rN'-Methyl-N'-(3.5-blstrifluoromethyl-benzovn-aminoJ..5-(4-cbloroDheoVll-pent-

2-enoic acid N-<2:DJet!"loxv-benzvD-amide This is the compound Of Example 1. It can be 

prepared also by the following synthesis method: a mixture of 0.493 g of 4-[N' -methyl-N'­

{3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-pent-2-enolc acid, 0.137 g of 2-

methoxy-benzylamine, 0.21· · g of N-ethyl-N'-(3-dimethytamlnopropyl)-carbodiimide hydro­

chloride, 0.134 g of 4-din'lethylaminopyridine ·and 10 ml of methylene chloride is stirred at 

room temperature under argon for 16 hours and then cc>ncentrated by evaporation. The 

residue is chromatographed (silica get, hexane/ethyl acetate 1:1). In this way lhetiiii 
compound is obtained In the fonn of a colourless amorphous solid. 1H-NMR, 20oMHz. 

CDCb, delta (ppm): 7.3-7.0(m, 4H), 6.9~6.7(m, 5H), 6.0(s,1H), s.n(d, 1H), 5.0(b, 1H), 

4.5(d, 2H), 3.85(s, 3H), 2.9-2.6(m, SH), 1.3(bs, 9H). 

The starting materials can be prepared as follows: 

a) +CN'•Methyl-N'-C3.5-bistrifluoromethyl-benzoyll-amiriol-5-C4-chlorophenVO-eent-2-enoic 

acid: A solution of 20 g of 4-cN·-methyl-N'-(3,5-blstrifluoromethyl-benzoyl)-amino]-5-(4-

chlorophenyl)-pent-2-enoic acid ethyl ester and 15 g of lithium hydroxide monohydrate in 

100ml of THF/methanol/Water 3:3:1 is stirred at room temperature for 4 hours, and then 200 

ml of water and 1 N hydrochloric actd are added (pH value approx. 2). The mixture is 

extracted twice with ethyl acetate. The combined organic phases are washed with water 

and saturated NaCl solution, dried (magnesium sulfate) and concentrated by evaporation. 

The title compound is obtained in the form of a colourless oil which can be used further 

without being further purified. 

b) 4-CN'-Methyl-N'-C3.5~bistrif!uoromethyl-benzoyll-aminol-5-C4-chlorophenyll-pent-2-enoic 

acid ethyl ester: 22 g of 3,5-bis-trifluoromethyl-benzoyl chloride, 16 g of triethylamine and 

.. 
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1 g of 4-dimethylaminopyridine are added at 0° un~er argon to a solution of 30 g of 4-(N'­

methyl)-amino-S-(4-chlorophenyl)·pent-2~•noic acid ethyl ester trifluoroacetata in 250 ml of . . . 

methylene chloride .. The reaction milcture ts stirred at 0°for18 hours and then poured Into 

water. The organic phase is separated off and the aqueous phase is extracted twice more 
. ·'.' ·. 

with methylene chloride. The combined. organic. phases are washed with 0.01 N hydrochloric 

acid, water and saturated NaCl solution, dried (magnesium sulfate) and concentrated by 

evaporation. The residue is chromatographed (silica gel, hexane/ethyl acetate 1:1). In this 

way the titte compound is obtained in the fonn of a colourless oil. 1H-NMR, 400MHz, DMSO, 

12C>°, delta (ppm): 8.01(s, 1H), 7.59(s, 2H), 7.30(td, 2H), 7.22(d, 2H), 6.96(dd, 1H), 

6.0S(d, 1H), 5.0(b, 1H), 4.20(q, 2H), 3.1(m, 2H), 2.81(~. 3H), 2.35(m, 2H), 1.25(t, 3H). 

c) 4-CN'-MethyD-amino-6-(4~cblorpph~~yO-pent-2-enofc acid etbvl ester trifluoroacetate: 

60 ml of trifluoroacetic acid are added dropwise to a solution of 50 g of 4-(N'-methyl-N'·tert­

butyloxycarbonyl)-amino-6-(4-chlorophenyl)-pent-2-enolc acid ethyl ester in 200 ml of 

methylene chloride. The reaction mixture Is stirred at room temperature for 4 hours and then 

concentrated by evaporation. The residue is dissolved in 300 ml of toluene and again con· 

centrated by evaporation. That step is repeated twice more. The crude product so obtained 

can be processed further without being further purified. 

Analogously to Examp1e·2, using the appropriate amines (instead of 2:..methoxy·benzyl-
·. . ··. 

amine) it is alsc possible to obtain the following compounds: 

Example 2/1: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)­

pent-2-enoic acid N~(1-methylindol-5-yl)-amide: white crystals having a melting point of 

232-234°. 

Example 212: 4-[N'-Methyl-N'-(3,5-blstrifluoromethyl-benzoyl)-amino)-6-(4-chlorophenyl)­

pent-2-enoic acid N-(2-pyridylmethyl)-amide: amorphous white solid. 1H-NMR, 500MHz, 

DMSO, 140°, delta (ppm): 8.SO(d, 1H), 8.12(bs, 1H), 8.02(s, 1H), 7.72(t, 1H), 7.58(s, 2H), 

7.3-7.21(m, 6H), 6.76(dd, 1H), 6.23(dd, 1H), 4.9(bs, 1H), 4.49(d, 2H), 3.08(m, 2H), 2.85(s, 

3H). 
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Examnle. 213: 4-(N'-Methyl-N;-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­
pent-2-enoic acid N-[2-ethoxycarbonyl-2-ethyl-butyl]-amide: amorphous white soJid. 

Examo!e 214: 4-[N'-Methyl-Ni~(3,5-blstriftuoromathyl-~11ZOyl)-amino]-5-(4-chlorophenyl)­
pent-2-enoic acid N-(3-methoxy-benzyl)-amide: amorphous white solid. Rt value = 0.25 

(hexane/ethyl acetate 1 :1 ). 

Example 3: 4-fN'-Methyt-N'·<~.5-blstrtftuoromethyl-benzoyD-amino]:5-<4-chlorophenvt)­

oentanoic acid N-C2-methoxy-benZvn-amlde The title compound Is obtained using the 
methodology described In Example 1 starting from 4-(N'-rnethyl)-amino-5-(4-chlorophenyl)­

pentanoic acid N-(2-methoxy-benzyl)-amide. It is obtained in the fonn of a colourless 

amorphous solid. 1H-NMR, 4oOMtiz, OMSO, 150°, delta (ppm): 7.95(s, 1H), 7.50(s, 2H), 
7.43(s, 1H), 7.3-7.1(m, 8H), 8.95(d, 1H), 4.23(d, 2H), 3.80(s, 3H), 2.9-2.7(m, SH), 2.25(m, 
2H), 1.92(m, 2H). 

The starting materials can be prepared as follows: 

a) 4-(N'-Methy!>-amlno-5-C4-chlorophenytH>entanoic acid N-l2-methoxv-benzyl>-amfde: The 
title compound is prepared in: a manner analogous to that de~bed in Example 1a) from 4-

(N'-methyl-N'-tert-butyloxycarbonyl)-amino-5-(4-chlorophenyl)-pentanoic acid N-(2-methoxy­

benzyl)-amide. 

b) 4-CN'-Methyl-N'-tert-butvloxycarbonvD-amino-5-(4-chlorophenyll-pentanoic acid N-C2-
.. 

methoxy-benzvt)-amide: The title compound Is prepared in a manner analogous to that 
described in Example 1b) from 4-(N'-methyt.N'-tert-butyloxycarbonyl)-amino-5-(4-chloro­
phenyl)-pentanoic acid. 1H-NMR, 200MHz, COCla, delta (ppm): 7.25(m, 4H), 7.05(m, 2H), 
6.87(m, 2H), 4.40(m, 2H), 3.82(s, 3H), 2.68 and 2.55(2s, 3H), 2.65(m, 2H), 2.2-1.7(m, 4H), 
1.35 and 1.22(2s, 9H). 

c) 4-CN'-Methyl-N'-tert-butyloxycarbonyl)-amino-5-(4-chlorophenvl)-pentanoic acid: The title 
compound is prepared in a manner analogous to that described in Example 1 c) from 4-(N'­
methyl-N'-tert-butyloxycarbonyl)-amino-5-(4-chlorophenyl)-pentanoic acid ethyl ester. 

. . 

.l; 
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'H-NMR, 400MHz, OMSO, 12<>°, delta (ppm): 7.25(d, 2ti), 7.1l$(d, 2H), 4.19(m, 1H), 

2.70(2s, 2H), 2.58(s, 3H), 2.11(1, 2H), 1.72(m, 2H), 1.28(s, 9H). 

d) +cN'-Metbyl-N'-tert-buty!oxycadxmyl):amino-5-<4-chlorppbenyl)..pentanoic acid ethyl 
. . . ~ . • ! • . . . . . . 

ester: A solution of 1.0 g of 4-(N'-methyl-N'-tert-butyloxycarbonyl)-amino-5-(4-chlorophenyl)-

pent-2-enoic acid ethyl ester ~s~ ex,mple 1 d) in 30 ml of tetrahydrofuran is hyc:lrogenated 

for 0.5 hour in the presence of 0.1 g of paladium/actlvatecl carbon and 0.2 g of 1,2-dichloro­

banzene. The reaction mixture is than filtered and concentrated by evaporation. In this way 

the title compound is obtained in pure fonn. 1H-NMR, 200MHz, CDCb. delta (ppm): 

7.25(d, 2H), 7.12(d, 2H), 4.12(q, 2H), 2.72(m, 2H). 2.88 and 2.80(2s, 3H), 2.26(d, 2H), 

1.82(m, 2H), 1.35(m, 12H). 

In the same manner as that de~bad in Example 3, using the appropriate amines in 

Step 3b) it is also possible to pre~re the following compounds rm the preparation of . . . 

Example 3/3, 2-methylbanzenesulfonamide is 11sad ln$tead of an amine in Step 3/3b)]: 

Example 3/1: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid (4-phenyl-4-acetylamino-piperidineamide): 1H-NMR, 400MHz, DMSO, 150°, 

delta (ppm): 7.98(s, 1H), 7.50(s, 2H), 7.41(s, ~H), 7.38(2s, 2H)17.25(m, 4H), 7.12(m, 3H), 

4.2(b, 1H), 3.15(t, 2H), 2.9(m, 2H), 2.80(s, 3H), 2.4(m, 4H), 2.05(m, 2H), 1.89(s, 3H), 

1.8(m, 2H). 

Example 312: 4-[N'-Methyl-N'-(3,5-blstrifluoromethyl-benzoyl)-amino]-5-(4-chloraphenyl)­

pentanoic acid N-be~yl-N-methyl-am.ide: 1H-NMR, 400MHz, D~. 150°, delta (ppm): 

7.98(s, 1H), 7.45(s, 2H), 7.25-7.()~(m, 9H), 4.50(s, 2H), 2.9(m, 2H), 2.75(s, 3H), 

2.41(m, 2H), 2.02 and 1.91(2m, 2H). 

Example 3/3: 4-[N'-Methyl-N'-(3,5-bistriflµoramethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid N-(2-methyl-phenylsulfon)-amide: 1H-NMR, 400MHz, DMSO, 150°, delta 

(ppm): 7.99(s, 1H), 7.45(s, 2H), 7.~5-7.08(m, 9H), 4.46(s, 2H), 2.9(m, 2H), 2.50(s, 3H), 

2.3(m, 2H), 1.9and1.78(2m, 2H). 
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Example 3/4: 4-[N'-Methyl.;N'-(3,5-bistrifluoromethyl-benzoyl)-amino].;5-(4-chlorophanyl)-. . . ·. . 

pentanoic acid N-(4-quinoiinyl)-amide: 1H-NMR, 400MHz, DMSO, 150°, delta (ppm): 

8.74(d, 1H), 8.24(d, 1H), 7.99(2d, 2H), 7.98(5, 1H), 7.71(t, 1H), 7.53(t, 2H), 7.54(s, 2H), 

7.30 and 7.20(2d, 4H), 4.5(b, 1H), 2.9(m, 2H), 2.82(s, 3H), 2.65(m, 2H), 2.10(m, 2H). 

Examole 3/5: 4-[N'-Methyl-N;·(3,5-bistriftuoromethyl-beiiZoyl)-amino]-5-(4-chlorophenyl)- · 

pentanoic acid N-(4-ethoxycBrbonyl-phenyl)-amide: white crystals having a melting point of 

159-16<>°. 

Example 4: 4-CN'-Methyl-N'-C3.5-bistrifluotcmethyl-benzov»-amino1-&.f4-chlorophenyll­

Dentanoic acid N-C2-methoxv-benzyl>-amide This is the compound of Example 3. It.can be 

prepared also by the following synthesis method: a mixture of 0.495 g of 4-[N'-methyl-N'­

(3,5-bistrifluorcmethyl-benzoyl)-amino),;5-(4-chlorophenyl)-peritanoic acid, 0.137 g of 2· 

methoxy-benzylamine, 0.21 ·· g of N-ethyl-N'-(3--dimethylaminopropyl)-carbodiimlde hydro­

chloride, 0.134 g of 4-dimethylaminopyridine and 10 ml of methylene chloride is stirid at 

room temperature for 16 hours and then concentrated by evaporation. The residue.i§' 

chromatographed (silica gel, hexane/ethyl acetate 1:1). In this way the title compound is 
. . 

obtained in the form of a colourless amorphous solid. 1H-NMR, 400MHz. DMSO, 150°, 

delta (ppm): 7.95(s, 1H), 7.50(s, 2H), 7.43(s. 1H), 7.3-7.1(m, 6H), 6.95(d, 1H), 4.23(d, 2H), 

3.80(s, 3H), 2.9-2.7(m, SH), 2.25(m, 2H), 1.92(m, 2H). 

The starting materials can be prepared as follows: 

a) 4·CN'-Methvl-N'-(3.5-bistrifluoromelhyl-benzoyl>-amino]:5-(4-chloroehenyl>-pentanoic acid: 

A solution of 25 g of 4-(N'-methyl-N'-(3,5-blstriftuoromethyl-benzoyl)-amino)-5-(4-chloro­

phenyl)-pentanoic acid ethyl ester and ·1s g of lithium hydroxide monohydrate in 120 ml of 

THF/methanollwater 3:3:1 is stirred at room temperature for 4 hours and then 200 ml of 

water and 1 N hydrochloric acid are added (pH value approx. 2). The mixture Is extracted 

twice with ethyl acetate. The combined organic phases are washed with water and 

saturated NaCl solution, dried (magnesium sulfate) and concentrated by evaporation. The 

residue is recrystallised from diethyl ether/petroleum ether. In this way the title compound is 

obtained in the form of white ciystals (m.p. 125-127°). 
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b) 4-lN'-Methvl-N'-(3.5-bistrifluorometbyl-b8nzovn-ami_nol-5-C4-ch!orophenv!>-pent1noic acid 

ethyl ester: A solution of 29 g of 4-(N'-methyi-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-
. . 

(4-chlorophenyl)-pent-2-enoic acid ethyl ester (see example 2b)) in 300 ml of 

tatrabydrofuran is hydrogenated for 0.5 hour In the presence of 3 g of palladium/activated 

carbon (10 %) and 6gof1,2-dlchlorobenzene. The reaction mixture is then filtef8d and 

concentrated by evaporation. The residue is chromatographed (silica gel, hexane/ethyl 

acetate 3:1). In this way the title compound is obtained in the form of a colourless 011. tH­

NMR, SOOMHz, DMS0, 14D°, delta (ppm): 7.99(s, 1H), 7.51(s, 2H), 7.30(td, 2H), 7.18(d, 

2H), 4.5(b, 1H). 4.08(q, 2H), 2.9(m, 1H), 2.8(m, 4H), 2.35(m. 2H), 2.02(m, 1H), 1.90(m, 1H), 

1.19(t, 3H). 

Analogously to Examp1e 4, using the ~proprlate amines, (instead of 2-methoxybenzyl­

amine) it is also possible to obtain the f011owing compound: 

Example 411: 4-[N'-Methyl-N'-{3,5-bistrifl!Joromethyt-benzoyl)-amin.o}-5-(4-chlorophenyl)-. - . .. .. . ., 

pentanoic.acid N-{1-metJiylindol-5-~l)-amide: ~morphous white s~lid. 1H-NMR, 500MHz, 

OMSO, 140°, delta (ppm): 9.20(bs, 1H), 7.96(s, 1H), 7.73(s, 1H), 7.51(s, 2H), 7.3-

7.15(m, 7H), 6.32(d, 1H), 3.73(s, 3H), 2.99-2.76(m, 5H), 2.40(m, 2H), 2.10(m, 1H), 

1.99(m, 1H). 

Example 5: 4-CN'-Methyl-N'-(3.5-bistrifluoromethyl-benzoyD-aminoJ-5-C4-chlorpphenVI). 

centanoic acid N-isopropyl-amide: 13.~ mg of trietbylamine are added to a solution of 50 

mg of 4-[N'-methyl-N'·(3,5-bistrifluorornethYl-benzoyl)-amino]-5-(4-chlorophenyl)-pentanoic 

acid hydroxysuccinimide ester and 5 .• 6 mg of isopropylamine in 1.5 ml of methylene 

chloride. The reaction mixture is left to stand at room temperature for 18 hours. 0.5 ml of 1N 

potassium carbonate solution is then added and the mixture is shaken vigorously. After 

separation of the phases, the organic phase is sepa~ off and concentrated by 

evaporation. In this way the tiUe compound is obtained in the form of a white foam. 

Rf value = 0.36 (ethyl acetate). 

(a) 4-CN'-Metbyl-N'-CS.5-bistrifluommethyl-benzoyl).amjnol-S-C4-chlorophenyll~pentanoic acid . . . . . ' . . ·,· ., . . . ~ ·, . .. . . . 

hydroxvsuccinimide ester: A solution of 5 g of 4-[N'-methyl-N'-(3,5-bistrlfluoromethyl-

benzoyl)-amino]-5-(4-chlorophenyl)-pentanoie acid, 1.255 g of N-hydroxysuccinimide and 
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2.335 g of ~.N'-clicyclohexylc:&rbodiimide in 250 ml of tetrah~rofuran is stirred at room . . . . . . . 

temperature for 18 hours. The reaction solution is then filtered, taken up in ether, filtered 

again and concentrated by ~va~ration. In this way the title compound is obtained in the 

fonn of a colourless white foam. 

In a manner analogous to that described in Example 5 it is also possible to prepare the 

following compounds: 

Example 5/1: 4-[N'~Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)­

pentanoic acid N,N-dipropyl-amide: Rf value= 0.29 (hexane:ethyl acetate 1:1). 

Example 512: 4-(N'-Methyl-N;-(3,5-bistrifluoromethyl-benzoyf)-amino)-5-(4-chlorophenyl)­

Pentanoic acid N-allylamide: Rt value = 0.15 (hexane/ethyl acetate 1: 1). 

Example 5/3: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-
. . . . ·····~·· . 

pentanoic acid N-(2-N.,N"-diethylamino-ethyl)-amide: Rt value= 0.1 (hexane/ethyl -~~tate 
1:1). 

Example 5/4: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid N-(2-hydroxyethyl)-amide: Rt value = 0.11 (methylene chloride:methanol 

95:5). 

. . 

Example 5/5: 4-[N'-Methyl-N'-(3,5-bistriftuoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)-

pentanoic acid (piperidineamide): Rt value = 0.27 (methylene chloride:methanol 95:5). 

Example 5/6: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid N-methyl-N-(3-chlorobenzyl)-amide: Rf value = O.B (methylene chloride:­

methanol 95:5). 

Example Sn: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)­

pentanoic acid N.;(2-chlorob9nzyl)-amide: Rt value = 0.26 (methylene chloride:methanol 

95:5). 
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Example 518: 4-(N'-Methyt-N•-(3,5-bistriftuoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)­
pentanoic acid (azocane-1-amlde). 

Example 519: 4-[N'-Methyl-N•-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)­
pentanoic acid N-(1, 1-dimethyl-2-hydroxy)-ethyl-amide: Rf value= 0.2 (methylene chloride:­
methanol 95:5). 

ExamQle 5110: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amlno]-5-(4-chlorophenyl)· 
pentanoic acid N-(2-pyridylmethyl)-amide: Rf value= 0.15 (methylene chloride:methanol 
95:5). 

Examole 5111: 4-[N'-Methyl-N'-(3,5-bistriftuoromethyl-benzoyl~mino]-5-(4-chlorophenyl)­
pentanoic acid (4-dimethylamlno-plperidineamide): Rf value = 0.05 (methylene chloride:­
methanol 95:5). 

·, . 
Example 5/12: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-
pentanoic acid N-[3-(morpholin-4-yl)-propyl]-amide: Rf value = 0.05 (methylene chloride:­
methanol 95:5). 

Example 5/13: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzayl)-amino)-5-(4-chlorophenyl)­
pentanoic acid (4-phenyl-plp~razlne-1-ami~e): Rf value = Q.32 (ethyl acetate). 

Example 5/14: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl·benzayl)-amino]-5-(4-chlorophenyl)­
pentanoic acid N-(3-diethylamino-propyl)-amide: Rf value = 0.05 (methylene chloride:­
methanol 95:5). 

Example 5/15: 4-[N'-Methyl·N'-(3.~biJtrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­
pe_ntanoic acid N-(3-methoxy-4-hydroxy-ben~l)-amide: Rf value = 0.27 (methylene 
chloride:methanol 95:5). 

Example 5/16: _4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)-. . . . . 

pentanoic acid N-[2-(piperidin-1-yl)-ethyl)-amide: Rf value = 0.08 (methylene chloride:­

methanol 95:5). 
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Example 5117: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophanyl}­

pentanoic acid N-(4-hydroxy-cyclohaxyl)-amide: Rt value= 0.15 (methylene chloride:­

mathanol 95:5). 

Example 5118: 4-[N'-Mathyl-N'-{3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid N·methyl-N-(2-hydroxyethyl)-amide: Rf value = 0.4 (ethyl acetate:methanol 

5:1). 

Example 5/19: 4~[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid N-(2-hydroxyethyl)-N-(1-methyl-2-hydroxy-ethyl)-amide: Rf value = 0. 35 

(ethyl acetate:methanol 5:1). 

Example 5120: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)­

pentanoic acid N-[2-(3,4-dihydroxyphenyl)-ethyl]-amide: Rf value = 0.25 (ethyl a~te). 
·t~-~t .=, 

ExamDle 5/21: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyl)­

pentanoic acid {4-(2-(4-chlorophenyl)-ethyl)-piperazine-1-amide}: Rt value = 0.3 (methylene 

chloride:methanol 95:5). 

Example 5122: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-aminoJ-5-(4-chlorophenyl)­

pentanolc acid N-[2-(2-pyridyl)-ethyl]-amide: Rt value = 0.21 (ethyl acetate:methanol 95:5). 

Example 5123: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amlno]-5-(4-ch!orophenyl)· 

pentanoic acid N-(3-methoxybenzyl)-amide: Rt value= 0.25 {hexane/ethyl acetate 1:1). 

The reaction of anilines with 4-[N'-methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-

chlorophenyl)-pentanoic add to form the corresponding amides is carried out, for example, 

in the presence of propanephosphonic acid anhydride. 

Example ·a:· 4-[N'.;.MethVl-N'.(3.5-bistriftuoromethyl-benzovD-aminoJ-5-(4-chloroehenyl)­

pentanoic acid N-C4-isopropyleheny0-amide: A mixture consisting of 41.6 mg of 4-(N'­

methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-pentanoic acid, 
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12.8 mg of 4-isopropylaniline, 36.65 mg of propanephosphonic acid anhydride, 37 mg of 

triethylamine and 1.5 ml of methylene chloride is left.to stand at room temperature for 

18 hours. 0.5 ml of 1N potassium carbonate solution is then added and the mixture is 

shaken vigorously. After separation of the phases, the organic phase is separated off and 

concentrated by evaporation. In this way the title compound Is obtained In the fonn of a 

white foam. Rt value = 0.26 (ethyl acetate). 

In a manner analogous to that described in Example 8 it is also possible to prepare the 

following compounds: 

Egmple 6/1: 4-[N'·Methyl-N'·(3,S-bistrifluoromethyl-benzoyl)-amino]-S-(4-chlorophenyl)­

pentanoic acid N-ethyl-N-phenyl-ami~e: Rf value = 0.68 (methylene chloride:methanol 

95:5). 

Example 612: 4-[N'-M~thyl-N'-(3,;5-bi~uoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-
. . . . . . ; . 

pentanoic acid N-(3-methoxyphenyl)-amide: Rf value = 0.76 (methylene chloride:methanol 
95:5). 

Example 613: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid N-(3-nitrophenyl)-amide: Rf value = 0.68 (methylene chloride:methanol 

95:5). 

·example 6/4: 4-(N'-Methyl-N'-(3,5-bisf:rifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanolc acid N-(2-methoxy-4-nitrophenyl)-amide: Rf val1,1e = 0.60 (methylene chloride:­
methanol 95:5). 

Example 6/5: 4-[N'-Methyl-N'-(3,S-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic add (3-acetyl-lndol•1-amide). Rt value= 0.40 (ethyl acetate). 

Example 6/6: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)­

pentanoic acid N-(3-bromaphenyl)-amide: Rf value = 0.58 (ethyl acetate). 
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ExamQle 7: 3-CN'-C3.5-Bistrifluoromethyl-beozoyl):N'-methyl-aminoH-c1 H-indol-3-yl>­

butanoic acid· N-cydohexVl-N-isopropvt-amide: N-cyclohexyl-isopropytamine (1.0.4 mg, 
. . . . 

' 1.2 eq) and triethylamine c1o.4 µI, 1.2 eq) are dissdved in dichloromethane (1 ml), and the 

hydroxysuccinimide ester of Example 7'(c) (35 mg, O.oS mmol) is added. The solution is left 

to stand at room temperature rOr 2 days. The solution is then washed with 1 N potassium 

carbonate solution (0.5 ml) and the solvent is concentrated by evaporation. Rr (ethyl 

acetate/methanol 1:1) = 0.68. 

The reaction of (1 H-indol-3-yl)-acetic acid to form 4-(1 H-indol-3-yl)-3-methylamino-butanoic 

acid ethyl ester is described in Example 14{a) and (b). 

(a) 3-lN'-C3,5-Bistrifluoromethvl-benzovll-N'-methyl~amlnoJ-4-C1 H-indol-3-yll-butanoic acid 

ethyl ester): 4-(1 H-indol-3-yl)-3-methylamino-butanoic acid ethyl ester (24.2 g, 93 mmol) is 

placed in dichloromethane in an ice bath, and 3,5-bistrifluorom!!1hyl-benzoyl chloride 

(16.7 ml, 1.0 eq) is added. The mixture is stirred at room temperature for 2 hours and then 

1 N hydrochloric acid is added; the mixture Is extracted with dlchlorornethane, dri.cj'~ver 
magnesium sulfate and concentrated by evaporation. Crystallisation of the residue from 

hexane yields the title compound in the fonn of light-beige crystals, Rf (ethyl acetate/hexane 

1/2) = 0.56. 

(b) 3-CN'-C3.5-Bistrifluoromethyl-benzoyll-N'-methyl-aminol-4-C1 H-indol-3-yll-butanoic acid: 

The ester of Example 7(a) (48.2 g, 96 mmol) is placed in tetrahydrofuran (600 ml) and water 

(440 ml), and 3M lithium hydroxide solution (160 ml, 5 eq) is added. The mixture is stirred at 

room temperature for 17 hours. 1N.hydrochloric acid is then added and extraction is carried 

out with ethyl acetate. Drying over magnesium sulfate and concentration by evaporation 

yield the title compound in the form of a light-brown solid foam, Rf (ethyl acetate) = 0.64~ 

(c) 3-CN'-C3.5-Bistrifluoromethyl-benzoyll-N'-methyl-amino]-4-C1H-indol-3-yll-butanoic acid 

CN-hydroxvsuccinimidel ester: The acid of Example 7(b) (45 g, 95 mmol), N,N-dimethyl­

aminopyridine (2.33 g, 0.2 eq) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydro­

chloride (20. 1 g, 1. 1 eq) are placed in dichloromethane, and in an ice bath N-hydroxy· 

succinimide (11.9 g, 1.05 eq) is added. The mixture is stirred at room temperature over­

night. The reaction mixture is poured into 5 % citric acid/ice. Extraction with dichloro-

;,,. ti 
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methane, drying over magnesium sulfate and concentration by evaporation yield a yellow oil 
which is Chromatographed on silica gel with hexane/ethyl acetate 119. The tiUe compound is 
obtained in the form of a solid foam, Rt (ethyl acetate)= 0.54. 

The following are prepared analogously to Example 7: 

Example 7/1: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino)-4-(1 H-indol-3-yl)­
butanoic acid [2-(2-hydroxyethyl)-piperidineamide]: Rf (ethyl acetate) = 0.50. 

ExamDle ·112.: 3-[N'-(3,5-Bistrifluoromethyl-be~yl)-N'-methyl-amino]-4-(1 H-indol-3-yl)­
butanoic acid N-(carbamoylmethyl)-amide; Rf (ethyl acetate/methanol 1:1) = 0.73. 

Example 713: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(1H-indol-3-yl)­
bUtanoic acid N-[3-(morpholin-4-yl)-propyl)-amide; Rt (ethyl acetate/methanol 1:1) = 0.08 . 

. ' 

Example· 714: 3-[N;-(3,5-Bl~fluoromethyl-benzoyl)-N'-methyl-amino]-4-(1 H-indol-3-yl)-.. .. ' ,.•. . 

butanoic acid (4-dimethylamino-piperidineamide): Rt (ethyl acetate)= 0.02. 

Example 7/5: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino)-4-(1 H-indol-3-yl)­
butanoic acid [4-(2-methoxy-phenyl)-piperazineamlde]: Rt (ethyl acetate) = 0.39. 

Example 716: 3-[N'-(3,5-Bistriftuoromethyl~be~oyl)-N'-methyl-amino]-4-(1 H-lndol-3-yl)­
butanoic acid (2-methyl-aziridineamide): Rt (ethyl acetate) = O. 71. 

Example 7ll: 3-[N'-(3,S-Bistrifluoromethyl-benzoyl)-N'•rrtethyl-amtno]-4-(1H-indol-3-yl)­
butanoic acid N-(1-phenyl-eth)ll)-amlde; Rf (ethyl acetate/methanol 1 :1) = 0.86. 

Example 8: 3-CN'-C3.S-BlstrifluoroiJJethyl-benzoyll-N'-nieth*8minoJ+C1 H-indol-3-yll-.· . . . i.. . ·' ' . . ' .. 

butanoic acid N-phenyl-amide: Aniline (8.3 mg, 1.2 eq) Is placed In dichloromethane 
(0.5 ml), and triethylamine (52 µI, 5 eq) and 3-[N'-(3,5-bistrifluoromethyl-benzoyl)-N'-methyl­

amino]-4-(1 H-indol-3-yl)-bu'8noic. acid [~m,ple 7(b)] (a5 mg, 0.07 mmol) are added. · 
Propanephosphonic acid anhydride (31.6 mQ. 4 eq, in .o.~ ml of ethyl acetateldichloro-. 
methane) is added and the nii~re is left to stand at room t'mperature for 24 hours. The 
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mixture is washed with 1 N potassium carbonate solution (0.5 ml) and the solvent is concen­

trated by evaporation. The resulting title compound has an Rf value (ethyl acetate) of 0.69. 

The following are prepared analogously to Example 8: 

Example 8/1: 3-[N'-(3,~Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(1H-indol-3-yl)­

butanoic acid N-ethyl-N-phenyl-8mlde; Rt (ethyl acetate) = 0.58. 

Examole 8/2: 3-[N'-(3,5-Blstrifluoromethyl-benzoyl)-N'-mathyl-amino]-4-(1 H-inclol-3-yl)­

butanoic acid N-(2-hydroxy-phenyl)-amide; Rt (ethyl acetate)= 0.41. 

Example 9: 3-CN'-(3,5-Bistrifluoromethvl-benzoyll-N'-methy!-aminol.+<4-cblorophenyll­

butanoic acid N-cyclohexvl~N-tsopropy!-amide: N-cyclohexyl-iSopropylamine (10.5 mg, 

1.2 eq) and triethytamine (10.4 µI, 1.2 eq) are dissolved in dichloromethane (1 ml), and the 
.,;·!.;;·\~·-

hydroxysuccinimide ester of Example 9(e) (35 mg, 0.06 mmol) is added. The solution is left 
·, . . ... :,~1=::f.l1~~ .. 

to stand at room temperature for 2 days. The mixture is then washed with 1 N potassium 

carbonate solution (0.5 ml) and the solvent is concentrated by evaporation. Rt (ethyl 

acetate/methanol 1: 1) = 0.64. 

(a) +<4-Chlorophenyl)-3-oxo-butanoic acid ethyl ester: 4-Chlorophenylacetic acid (34.1 g, 

0.2 mcf) is dissolved in tetrahydrofuran (260 ml)'. In an ice bath, carbonyldiimidazole (38.8 g, 

1.1 eq) is added, followed by a further 100 ml of tetrahydrofuran. The white suspension is 

stirred at o•c for 2 hours. The mixture is allowed to rise to room temperature and bis­

(malonic acid monoethyl ester) magnesium salt (68.6 g, 1.15 eq) is added. The mixture is 

stirred at room temperature ovemight, then some of the solvent is ~ncentrated by 

evaporation; 6N hydrochloric acid and diethyl ether are added. The organic phase is 

washed with bicarbonate solution and brine, dried over magnesium sulfate and 

concentrated by evaporation. The title compound is obtained in the form of a yellow oil, Rr 

(dichloromethane/methanol 19:1) = 0.83. 

(b) 4-C4-Chlorophenyll-3-m9thylamino-butanoic acid ethyl ester: The keto ester of Example 

9(a) is placed in dichloromethane (345 ml), and methylamine (27% in ethanol, 71 ml, 5 eq), 

magnesium sulfate anhydrous (121 g, 8 eq) and glacial acetic acid (1.5 ml) are added. The 

.. 
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reaction mixture is stirred at 40°C for 3 days, then filtered and the residue is washed with 
dichloromethane, and the combined filtrates are concentrated by evaporation. The residue 
Is dissolved in methanol (150 ml), and sodium acetate/gladal aeetic acid buffer (100 ml, 1M 
in methanol) is added. Sodium cy•noborohydride (85 %, 10.2 g, 1.1 eq) Is added and the 
mixture is stirred at room temperature for 2 hours. After the addition of 1 N hydrochloric acid 
(450 ml) the reaction mixture is concentrated and than diethyl ether is added. Extraction is 
carried out with 1 N hydrochloric acid. The acidic aq':laous phase is rendered basic with 

potassium hydroxide and extracted with ethyl acetate. The titte compound is obtained in the 
form of a yellow oil, Rt (ethyl acetate) = 0.1. 

,. 
(c) 3-CN'-C3.5-Bistrifluoromethvl-benzqVll-N'-metbvt-aminoH-<4-chlorophenyll-butanoic acid 
ethyl ester: The amine of Example 9(b) (23.8 g, 93 mmoQ is placed in dichloromethane in 
an ice bath, and bls-trifluorobenzoyl chloride (16.8 ml, 1.0 eq) is added. The mixture is 

. . 

stirred at room temperature for 2 houl'$, and then 1 N hydrochloric acid is added. The 
mixture Is extracted with dichloromethane, dried over magnesium sulf~te and concentrated 
by evapo~on~ The title compound is obtai~ed i~ the fo~ of· a yellow oil which is reacted 

• ; : • . : • : . j . . .. . . -~·i : ;·. ·. ·, :: : . 

further in crude form. Rt (ethyl acetate/hexane 112) = 0.59. 

(d) 3-IN'-<3.5-Blstriftuoromethyl7benzoyll-N'-metbyl-amlnoH-<4-chlorophenVll-butanoic acid: 
The ester of Example 9(c) (52.2 g, o. 1 mol) is placed in tetrahydrofuran (600 ml) and water 
(430 ml), and 3M lithium hydroxide solution (176 ml, 5 eq) is added. The mixture is stirred at 
room temperature ovemight. 1 N hydrochloric acid is then added and extraction is carried 
out with ethyl acetate. Drying over magnesium sulfate and concentration by evaporation 
yield the tiUe compound in the form of a light-yellow solid foam, Rr (ethyl acetate) = 0.18. 

(e) 3-JN"-(3.5-Bistrifluoromethyl-benzoyD-N'-methyl-aminoJ-4-C4-chlorophenyfl-butanoic acid 
CN-hVdroxvsuccinimidel ester: The acid of Exampl~ 9cd) (49 g, 105 mrnol), N,N-climethyl­
aminopyridine (2.56 g. 0.2 eq) and N-(3-dirnethylarninoptopyt)-N'-ethylcarbodiimide hydro­
chloride (22.8 g, 1.1 eq) are placed in dichloromethane, and in an ice bath N-hydroxysuccin­
imide (13.1g.1.05 eq) is added. The mixture is stirred at room temperature ovemight. The 
reaction mixture is poured into 5% citric acid/Ice. Extraction with dichloromethane, drying 
over magnesium sulfate and concentration by evaporation yield a yellow oil which is 
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chromatographed on silica gel With hexane/ethyl acetate 1/9. The title compound is 

obtained In the form of a solid foam, Rt (ethyl acetate) = 0.62. 

The following are prepared analogously to Example 9: 

Example 9/1: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(4-chlorophenyl)­

butanoic acid [2-(2-hydroxyethyl)-piperidineamide]: Rf (ethyl acetate) = o.06. 

Example 912: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(4-chlorophenyl)­

butanoic acid N-(carbamoylmethyf)-amlde: Rt (ethyl acetatelmethanol 1:1) = 0.67. 

. . 

Example 913: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino)-4-(4-chlorophenyl)-

butanoic acid N-[3-(morpholin-4-yl)-propyl]-amide; Rt (ethyl acetate/methanol 1: 1) : 0.01. 

. ' ·. 

Example 914: 3-[N'-(3,5-Blstrifluoromethyl-benzoyl)-N'-methyl-amino)-4-(4-chlorophenyl)-

butanoic acid [4-(2-methoxy-phenyl)-piperazineamide]; Rt (ethyl acetate) = 0.13. 

Example 915: 3-(N'-(3,5-Bistrlffuoromethyl-benzoyl)-N'-methyl-amino]-4-(4-chlorophenyl)­

butanoic acid (2-methyl-aziridineamide): Rt (ethyl acetate)= 0.62. 

Example 916: 3-[N'-{3,5-Bistrifluoi:omethyf-benzoyl)-N'-methyl-amino]-4-(4-chlorophenyl)­

butanoic acid N-(1-phenyl-ethyl)-amide; Rt (ethyl acetatelmethanol .1 :1) = 0.86. 

Examole 10: 3-CN'-(3,5-Bistrifluoromethv!-benzoyll-N'-methyl-amino1-4-C4-chlorophenyll­

butanoic acid N-phenyl-amide: Aniline (8.4 mg, 1.2 eq) is placed in dlchloromethane 

(0.5 ml), and triethylamine (52 µ.I, 5 eq) and the acid of Example 9(d) (35 mg, 0.07 mmol) 

are added. Propanephosphonic acid anhydride (31.6 mg, 4 eq, in 0.5 ml of ethyl acetate/­

dichloromethane) is added and the mixture is left to stand at room temperature for 24 hours. 

The mixture is washed with 1 N pQtassium carbonate solution (0.5 ml) and the solvent is 

concentrated by evaporation. Rf (ethyl acetate): 0,52. 

The following are prepared analogously to Example 10: 



= 

W096126183 

-52-

· Example 10/1: 3-[N'-(3,5-Blstrifluoromethyl-benzoyl)-N"-methyl-amlno)-4-(4-chlotophenyl)­
butanoic acid N-ethyl-N-phenyl-amide: Rf (ethyl acetate) = 0.62. 

Example 10/2: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4-(4-chlorophenyl)· 
butanoic acid N-(2-hydroxy-phenyl)-amide: Rf (ethyl acetate)= _0.57. 

ExamDle 11: 3-(N'-C3,.5-Bistrifluoromethyl-benioyl>·N'.;metbyl-ai'nlnoH-C2-naDhtbyll-butanojc 
acid N-benzvl-N-methylamide: A solution of 0.01 ml (0.0724 mmol) of triethylamine in 0.4 ml 
of methylene chloride and a solUtion of 35 mg (0.0603 mmol) of 3-[N'-(3,5-blstrifluoromathyl­
benzoyl)-N'-methyl-amino]-4-(2-naphthyl)-butanoic acid N-hydroxysuccinimide ester in 
0.5 ml of methylene chloride are added in ~uccession to 8.8 mg (0.0724 mmol) of benzyl­
methylamine and the mixture is left to stand at room temperature for 16 hours. The reaction 
mixture is then washed with 0.5 ml of a 1 N aqueous potas~um carbOnate solution. The 
aqueous phase is extracted with 1.1 ml of methylene chloride. The combined organic 
phases are concentrated by evaporation in a. vacuum centrifuge. The title compound is 
obtained in the form of a white foam. nc: methylene chloride/acetone (7:3) Rr- 0.48. 

The starting compounds are prepared as· follows: 

a) 3-0xo-4-<2-naphthvtl-butanoic acid ethyl ester: 16;8 g (103 mmol) of carbonyldiimidazole 
are added in one portion at o•c to a solution of 17.5 g (94 mmol) of naphthylacetic acid in 
180 ml of tetrahydrofuran. With foaming, a thick white suspension is formed. After 2 hours 
the readion mixture Is heated to room temperature and 32.2 g (108 mmol) of magnesium 
bis(monoethyl malonate) (D.W. Brooks, LD.-L. Lu & S. Masamune; Angew. Chem. 91, 76 
(1979)) are added. After 18 hours• stirring at room temperature, 150 ml of ice-cold 6N 
hydrochloric acid are added; ether is added and the organic phase Is separated off. The 
·organic phase is washed with· saturated aqueous sodium hydrogen carbonate solution and 
with brine. The title compound Is obtained in the fonn of a slightly yellow oil. 

b) 3-Methylamino-4-<2-naphthvt>-but-2.;.enoic acid etbyl ester: 52 ml (462 mmol) of a 27 .3 % 
' . : . 

solution of methylamine in ethanol, 100 g of magnesium sulfate and 1 ml of acetic acid are 
·added to a solution of 23.7 g (92.5 mmol) of ~oxo-4-naphthylbutanoic acid ethyl ester in 
250 ml of methylene chloride and the mixture is stirred at 40°C for 18 hours. The mixture is 
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then filtered and the filter residue is wa~hed with 1.5 litres of methylene chloride/ethanol . . . 

(95:5). The title compound is obt&ined in the form of a aude product. 1 H-NMR, 200 MHz, 

CDCl3 (E/Z or ZIE mixture 1:3), delta, (ppm): 8.6 (b, 1H), 7.9- 7.3 (m, 7H), 4.53, 4.42 

(2s, 1H), 4.17,-4.11(2q,2H), 3.7 (s, 2H). 2.83, 2.68 (2d, 3H), 1.27 (t. 3H). 

c) 3-Methylamino-4-C2-iiaphthvn-bytanojc acid ethyl ester: 2 ml (17.6 mmol) of a 27.3 % 

solution of '!l•thyl~mine in 'thanol and 5.5 ml of acetic acid are add~ to 24.9 g 

(92.5 mmol) of ~thylamtf1o-4-(2-naphthyl)·but-2-enoic acid ethyl ester In 250 ml of 

ethanol .and the mixture is cpoled to o·c .. 6.4 .g (87 mmol) .of 85 % sodium cyanoborohydride 

and a further 5.~ ml of aceti~ acjd are added to the SiJSpension. The reaction mixture is 

allowed to rise to room temperature, with stirring, over a period of 2 hours. A further 0.64 g 

(8. 7 mrnoQ of sodium cyan~borohydride Is added to the cl&a11r solution and stirring Is 

continued at room temperature for a further 2 hours. 400 ml of 1 N hydrochloric acid are 
. . I ' . 

then added and the reaction mixture is stirred for 1 hour and then the ethanol is evaporated 

off in a rotary evaporator. 'Jtle aqueous phase is washed twice with ether and the ether 

phases are extraded with 1 N hydro~loric acid. Ethyl acetate is added to the co~_bin&ct 

aqueous phases and the mixture is rendered basic with solid potassium carbonate; the 

organic phase is separated off and washed with brine. The title compound is obtained in the 

form of a slightly brown oH. IR: 1725 an·1; 1H-NMR, 200 MHz, COCl3, delta, (ppm): 7.86-

7.32 (m, 7H), 4.12 (q, 2H), 3.26 (quint., .1 H), 3.05 - 2.82 (ABxd, 2H), 2.53 - 2.33 (ABxd, 2H), 

2.44 (s, 3H), 1.25 (t. 3H). 

d) 3-CN'-(3.5-Bistrifluoromethy!-benzoyll=N'-methyl-aminoH-<2-naohtbyD-butanoic acid: 

25.3 g (91.4 mmol) of 3,5-blstrifluoromethyl-benzoyl chloride followed by 13.3 ml 

(95.6 mmol) of triethylamine are added dropwise over a period of 5 minutes to a solution of 
. . -

22.5 g (83.1 mmol) of 3-methylamino-4-(2-naphthyl)-butanoic acid ethyl ester in 500 ml of 

tert-butyl methyl ether. After 12 hours at room temperature, 16.6 g (415 mmol) of sodium 

hydroxide dissolved in 150 ml of methanol are added over a period of 10 minutes and the 

mixture is stirred for 5 hours. Then, at o·c. 275 ml of 2N hydrochloric acid are added and 

the mixture is washed with 300 ml of eth~I acetate. After concentration in a rotary evap­

orator, the tiUe compound cryst;Jllises out from tert-butyl methyl ether/hexane in the form of 

white needles. M.p.: 12s-13o•c; IR: 3400-2500 (b), 1110, 1635 an1; 1H-NMR, 200 MHz, 

·-·-:-.; 

. I 
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CDCl3, delta, (ppm): 7.9 - 6.93 (m, 1~ H), 5.01, 4~30. (2m, rotamer, 1H), 3.9 - 2.6 (m, 4H), 

3.18, 2.68 (2s, rotamer, 3H). 

e) 3-lN'-C3.5-BistrifluorometbvH>anzovn-N'·mathvHminoJ+C2-naphthyl)-butanoic acid N­

hVdroxysuccinimlde ester: 3.75 g (32.6 mmol) of N-hydroxysuccinlmlde and 0.76 g 

(6.2 mmol) of 4-dimethytaminopyridine are added to a solution of 15 g (31 mmol) of 3-[N'­

(3,5-blstrifluoromethyl-benzoyt)-N'-methyl-amlno]-4-(2·naphthyl)-butanoic acid in 100 ml of 

methylene chloride and the mlxtt.n Is cooled to Q°C. 6.54 g (34.1 mrnol) of N-ethyl-N'-(3-cli­

methylamlnopropyl)-carbodilmlde hydrochloride are ~en added and the reaction mixture is 

stirred at o·c for 10 minutes and then at room temperature for 3.5 hours. The mixture is 

washed with 5 4M. citric acid, dried over sodium sulfate and concentrated by evaporation in a 

rotary evaporator. The title compound crys~llises out from diethyl ether in the fonn of white 

crystals. M.p.: 131°C.; FD-MS: M+= 580; 1H-NMR, 200 MHz, CDCl3, delta, (ppm): 7.9-6.95 

(m, 10H), 4.89, 4.36 (2m, rotamer, 1H), 3.6- 2.7 (m, BH), 2.84, 2.69 (2s, rotamer, 3H). 

Example 12: 3-JN'-C3.5-Bistrifluoromethyl-benzoy!)-N'-methyl-aminol+C2-naphthyll-butanoic 

acid N-C4-chloro-2-methvt-ohenyll-anilde: A solution· of 0.055 ml (0.393 mmol) of triethyl­

amine and 38 mg (0.0786 mmol) of 3-[N'-(3.~bistrifluoromethyl-benzoyl)-N'-methyl-amino]-

4-(2-naphthyl)-butanoic acid in 0.5 ml of methylene chloride and a solution of 33.3 mg of 1-

propanephosphonic acid anhydride in 0.4 ml of methylene chloride are added in succession 

to 10.S mg (0.0943 mmol) of 4-chloro-2-mathylaniline and the mixture is left to stand at 

room temperature overnight {>16 hours). The reaction mixture is then washed with 0.5 ml of 

a 1 N aqueous potassium carbonate solution. The aqueous phase is extracted with a further 

o~a ml of methylene chloride. The combined organic.phases are concentrated by evap­

oration in a vacuum centrifuge. The title compound is obtained in the torm of a white foam. 

TLC: methylene chloride/acetone (7:3) R,= 0.48 • 

Example 13: In a manner analogous to Examples 11 and 12 the following compounds are 

also prepared: 

Example 13/1: 3-(N'-(3,5-Bistriftuoromethyl-~enzoyt)-N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid (azocane-1-amide); TLC: ethyl acetate/hexane (1:1) Rt= 0.37. 
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Example 13/2: 3-[N'-(3,5-Bistrifluoromethyl.;benzoyl)-N'-methyl-aminof4-(2-naphthyl)­

butanoic acid (4,4-clihydroxy-piperidineamide); TLC: ethyl acetate/hexane (1:1) Rf= 0.06. 

ExamcJe 1313: 3-[N'-(3,5-13istrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid N-(carbamoylmethyl)-amide; TLC: ethyl acetate/acetone (1:1) Rf= 0.11. 

Example 1314: 3-[N'-(3,5-Blstrifluoromethyl-benzoyl)-N"-methyl-amino]-4-(2-naphthyl)­

butanolc acid N-(3-chlorobenzyl)-amide; TLC: ethyl acetate/hexane (1:1) Rf= 0.30. 

Example 1315: 3-[N'-(3.~Bistiifluoromethyl-benzoyl)-N;.;.methyl-amino)-4-(2-naphthyl)­

butanoic acid (2-methyl-piperidlneamide); TLC: ethyl acetate/hexane (1:1) Rt= 0.32. 

Example 1316: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl}-N'-methyl-amino)-4-(2-naphthyl)­

butanoic acid· N-(2-phenyl-2-hydroxyethyl)-amide; TLC: ethyl acetate/hexane (1: 1) 

Rf= 0.10. 

Example 1317: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid N,N-bis(2-hydroxyethyl)-8rnide; TLC: ethyl acetate/acetone (1:1) Rt= 0.48. 

Example 1318:. 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl;.amino)-4-(2-naphthyl)­

butanoic acid N-benzyl-N-isopropyl-amide; TLC: ethyl acetate/acetone (1 :1) Rt = 0.26. 

Example 1319: 3-[N'-(3,5-Blstrifluoromethyl-benzoyl)-N'-methyl-amlno}-4-(2-naphthyl)­

butanolc acid (2-methyl-aziridineamide); TLC: ethyl acetate/hexane (1:1) Rt= 0.35. 

Example 13110: 3-[N'-(3,5-Bistriftuoromethyl-benzoyl)-N'~methyt-amino]-4-(2-naphthyl)­
butanoic acid (4-methyl-piperidineamide); TLC: ethyl acetate/hexane (1:1) Rf= 0.38. 
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Example 13111: 3-[N'-(3,5-Bistrllluoromethyl-~l)-N'-methyl-amino)-4-(2-naphthyl)­

butanoic acid N-[2-(3,4-dihydroxyphenyl)-ethyl)-amide; TLC: ethyl acetate/acetone (1:1) 

Rf= 0.59. 

Example 13112: 3-[N'·(3,5-Blstrffluoromathyl-banzoyl)-N'-methyl-amino]-4-(2·naphthyl)­

butanoic acid N-(2,5-dimethoxy-4-nitro-phenyl)-amlde. 

Example 13/13: 3-(N'-(3,5-B~uoromethyl-benzoyl)-N'-metbyl-amino]-4-(2-naphthyl)­

butanoic acid N-(4-methyl-pyrimidin-2-yl)-amide; TLC: ethyl acetate/hexane (1:1) Rf= 0.30. 

Example 13114: S..[N'-(3,5-Bistrifluoromethyt-benzoyl)-N'-methyl-amlno)-4-(2·naphthyJ)­

butanoic acid (2-methylmercapto-benzimidazoJ-1-yl-amide); TLC: ethyl acetate/hexane (1:1) 

Rt= o.67. 

Example 13/15: S..[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino)-4-(2-naphthyl)­

butanoic acid (2-cyanomethyl-benzimidazol-1-yl-amide); TLC: ethyl acetate/acetone (1:1) 

Rt= 0.74. 

Examole 13116: 3-[N'•(3,5-Bistrmuoromethyl-benzoyl)-N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid N-(4-chloro-8-methyl-pyrimidin-2-yl)-amide; TLC: ethyl acetate/acetone (1: 1) 

Rt=0.77. 

Example 13117: S..[N'-(3,5-Bistrifluoromethyl-benzoyl)·N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid N-(2-e~hyl-phenyl)-ami~e; TLC: eUlyl acetate/hexane (1: 1) Rt = 0.33. 

Example 13/18: 3-[N'-(3,5-Bis.trifluoromethyl-benzoyl)•N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid N-(2,4-dihydroxy-phenyl)-amide: TLC: ethyl acetate/acetone (1:1) Rt= 0.80. 



-·- -·-· -···- ·- ---

WOH/24i113 

-57-

Example 13/19: 3-[N'-(3,5-Bistrifluaromethyl-benzoyl)-N'-methyl-amino)-4-(2-naphthyl)­

butanoic acid N-(4-diethylamina-phenyl)-amide; TLC: ethyl acetate/hexane (1:1) Rt= 0.25. 

example 13/20: 3-(N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid (2-methyl-lndol-1-yl-amide); TLC: ethyl acetate/hexane (1:1) Rr = 0~89. 

Example 13/21: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino)-4-(2-naphthyl)­

butanoic acid N-(2-chloro-5-nitro-phenyl)-amide; TLC: ethyl acetate/hexane (1:1) Rf= 0.22. 

Example 13/22: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid N-(pyrazln-2-Yl)-amide; TLC: ethyl acetate/hexane (1:1) Rf= 0.41. 

Example 13123: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4-(2-naphthyl)­

butanoic acid N-(4-dimethylamino-phenyl)-amide; TLC: ethyl acetate/hexane (1:1) Rf= 

0.16. 

Example 14: 5-lN'-(3.5-Bistrifluoromethyl-benzgyll-N'-metbyl-amjnQJ-6-C1 H-indol-3-yll­

hexanoic acid l4-C4-methoxy-ohenyD-picerazineamide1: 80 mg (0.134 mmol) of 5-[N'-(3,5-

bistrifluoromethyl-benzoyl)-N'-methyl-amino]-8-(1 H-indol-3-yl)-hexanoic aQd N-hydroxy­

succinimidyl ester are dissolved in 5 ml of methylene chloride, and 68 ml (0.4~ mmol) of 

triethylamine and 42.5 mg (0.16 mmol) of 1-(4-methoxyphenyl)-piperazine dihydrochloride 

are added in succession. The reaction mixture is stirred at room temperature for 20 hours, 

then washed twice with aqueous potassium carbonate solution. The aqueous phase is 

extracted twice with methylene chloride, and the organic phases are combined, dried over 

magnesium sulfate and concentrated by evaporation. The residue is chromatographed on 

silica gel with ethyl acetate. The title compound is obtained in the form of a white foam. 

MS (El): 674 (M+), 544, 403, 241 1 213, 130. TLC: ethyl acetate, Rt= 0.25. 

(a) 4-f 1 H-tndol-3-vll-3-oxo-butanoic acid ethvl ester: 24.95 g (154 mmol) of carbonyldiimid­

azole are added at 0°C to a solution of 24.5 g (140 mmol) of 3-indolyl-acetic acid in 250 ml 

of tetrahydrofuran and the mixture is stirred at o·c for 30 minutes. 46 g (161 mmol) of bis-
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(malonic acid rnonoettiyl ester) magnesiu!" salt 111re then added and the mixture is stirred at 

room temperature for 16 hours. The reaction mixture is concentrated by evaporation, and 

ice-cold 6N hydrochloric acid is ~ed; diethyl ether is added and the organic phase is 

separated off. The organic phase is washed with aqueous 10 % sodium hydrogen 

carbonate solution and brine, dried over magnesium sulfate and concentrated by evapora­

tion. The title compound is obU.ined in the tonn of an orange oil. 1 H-NMR (200MHz): 8.22 

(br. s, 1H), 7.53 (d, 1H), 7.37 (d, 1H), 7.28-7.10 (m, 3H), 4.23 (q, 2H), 3.93 (s, 2H), 3.46 

(s, 2H), 1.22 (t, 3H) . 

. (b) 4-(1 H-lndol-3-yll-3-methvtamin~utanoic acid ethyl ester: 75 ml (680 mmol) of an 
. ,·. .. . 

approximately 30 % solution of methylamine in ethanol, 132 g (1.1 mol) of magnesium 

sulfate monohydrate and 1.5 ml of acetic a~d are added to a solution of 33.4 g (136 mmol) 

of 4-(1 H-lndol-3-yl)-3-oxo-butanoic acid ethyl ester in 350 ml of methylene chloride. The 

mixture is stirred at room temperature for 66 hours. The mixture is then filtered and the filter 

residue is washed with 1.1 litres ()f methylene ~loride. The fdtrate is concentrated by evap­

oration. 250 ml of methanol." 22.33 g (272 mmol) of sodium acetate, 7.8 ml (138 mmol) of 

acetic acid and 12.08 g (163 mmol, 85 % in oil) of sodium cyanoborohydride are added to 

the residue (a brown oil) and the mixture is stirred at room temperature for 16 hours. The 

mixture is concentrated by evaporation; 1 N hydrochloric acid is added and the mixture is 

washed twice with diethyl ether. The diethyl ether ph~ses are extracted three times with 1 N 

hydrochloric acid. The combined aqueous phases are cooled and rendered basic with 

aqueous 50 % sodium hydroxide solution. Ethyl acetate is then added. The organic phase 

is separated off and washed with brine,· dried over magnesium sullfate and concentrated by 

evaporation. The title compound is obtained in the form of a brown oil. 1 H·NMR (200MHz): 

8.21 (br. S, 1H), 7.64 (d, 1H), 7.37 (d, 1H), 7.28-7.04 (m, 3H), 4.12 (q, 2H), 3.28 (m, 1H), 

2.95 (d, 2H), 2.48 (m, SH), 1.27 (t, 3H). 

(c) 3-CN·Benzyloxvcarbonyl-N-methyll-amino-4-(1 H-indol~3-yll-butanolc acid ethyl ester: 

6.7 ml (48 mmol) of triethylamine and 235 mg (1.92 mmol) of 4-dimethylaminopyridine are 

added at o•c to a solution of 5 g (1.9.2 mmol) of 4-(1 H-indol-3-yl)-3-methylamino-butanoic 
.. ·. '· '· ' .. . 

acid ethyl ester in 100 ml of tetrahy~rofuran. After 10 minutes 96 ml (42.3 mmol) of chloro­

formic acid benzyl ester are added d~pwise at o•c in the course of 20 minutes and the 

mixture is stirred at room temperature for 18 hours. The mixture is filtered and the filtrate is 
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concentrated by evaporation. Diethyl ether is added to the residue and the mixture is filtered 

over silica gel. The filtrate i' concentrated by.evaporation. The title compound is obtained In 

the form of a brown oil. MS (El): 394 (M+-), 229, 220, 1.30, 91. TLC: ethyl acetate/petroleum 

ether {1:1), Rf= 0.41. 

(d) 3-CN-BenzyloxycarbonyfN-rnethyll-amino-4-C1H-jndol-3-yl>-butana1: 34.8 ml (41.6 mmol) 
. .. • . . . ·.. i: 

of a 20 % solution of diisobutyl&luminium hydride in toluene are added dropwise at -700C in 

the course of one hour to a solution of 8.8 g (19.2 mmol) of 3-(N-banzyloxycarbonyl-N­

methyl)-amlno-4-(1 H-lndol-3-yl)-3-methylamlno-butanoic acid ethyl. ester in 100 ml of 

toluene. After 2 hours' stii'Ti~g at ·70~C. 6 ml of m~thanol are sl~ add~d dr0pwiSe. Then 

at 0-C a solution of 51 g of potasshJm sodium ta~te In 200 ml of water is added dropwise 

in the course of one hour. The mixture is stirred at o•c for 18 hours and then diluted with 

diethyl ether. The organic phase Is separated, washed with water and brine, dried over 

magnesium sulfate and concentrated by evaporation. The title compound is obtained in the 

fonn of a brown oil. MS (El): 350 (M+-), 185, 176, 130, 91. TLC: ethyl acetate/pe~~um 
ether (1:1), Rf= 0.32. 

. . 

(e) 5-tN-Benzyloxycarbonyl-N-methvt)-amino-8-C1H-indol-3-vD-hex-2-enoic acid ethvt ester: 
. ' ' 

684 mg (15. 7 mmol) of 55 % sodium hydride In oil are added at o•c in four portions to a 

solution of 3.76 ml (18.8 mrnol) of phosphonoacettc acid triethyl ester in 50 ml of tetrahydro-
. . 

furan. After 30 minutes a solution of 7 .6 g (19.21 mmol) of 3-(N-benzyloxycarbonyl-N- . 

methyl)-amino-4-(1 H-indol-3-yl)-butanal in SO ml of tetrahydrofuran is added dropwise at 
. . 

o·c in the course of one hour. After one hourihe mixture is poured.onto ice and extracted 

with ethyl acetate. The organic phase Is washed with Ice-water and brine, then concentrated 

by evaporation. The residue is chromatographed on silica gel with ethyl acetate/petroleum 

ether (1 :2, then 1: 1). The tide compound is obtained in the form of a yellowish oil. MS (El): 

420 (M+-), 290, 246, 130, 91. TLC: ethyl acetate/petroleum ether (1:1), Rf= 0.67. 

(f) 6-C1 H-lndol-3-yl>=S-methylamino-hexanoic acid ethvl ester trifluoroacetic acid salt: 

A solution of 1.0 g (2.38 mmol) Of 5-(N-benzyloxycarbonyl-N-methyl)-amino-8-(1 H-indol-3-

yl)-hex-2-enoic acid ethyl ester in 20 ml of ethanol and 0.38 ml (5 mmol) of trifluoroacetic 

acid is hydrogenated with 200 mg of 5 o/o palladium-on-carbon at 22·c under 1 atm. of 

hydrogen. After three hours the suspension is filtered over Hyflo arid washed with ethanol 

'·f 
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and the filtrate is concentrated b~ evaporation. The tiUe compound is obtained in the form of 

a yellow oil. MS (El): 243 (M+·-EtO), 173, 158, 130, 112, 70. TLC: ethyl acetate, Rf= 0.11. 

(g) 5-[N-(3.5-Bistrifluoromethyl-b&nzoVl):N·methyl-aminoHH1 H-indol-S-vn-hexanoic acid 
' . I :· . ·' . . , 

ethyl ester: 1.16 ml (8.32 mmol) of triethylamine and then a solution of 947 mg (2.38 mmol) 

of 6-(1 H-indot-3-yl)-5-methylamino-hexanoic acid ethyl ester trifluoracetic acid sail in 10 ml 
. ' 

of tetrahydrofuran are added dropwise at o•c In the course of 30 minutes to a solution of 

0.49 ml (2.61 mmol) of 97 % 3,5-bisbiftuoromethyl•benzoyl chloride in 10 ml of tetrahydro­

furan. The mixture is stirred at room temperature for 18 hours, then filtered and washed with 

10 ml of tetrahydrofuran. The filtrate is concentrated by evaporation and diethyl ether is 

added. The mixture is then filtered over silica gel and the filtrate is concentrated by evap­

oration. The title compound is obtained in the fonn of a brown oil. MS (El): 528 (M+ · ), 483, 

398, 257, 241, 130. TLC: ethyl acetate, Rt= 0.66. 

(h) §iN-(3.5-Bistrifluoromethyt-benzoyll-N-methyl-aminoHH1H-indol-S-vn-bexanoic acld: 

A solution of 108 mg (1.93 mmol) of potassium hydroxide in 1 ml of water is added at room 

temperature to a solution of 970 mg (1.84 mmol) of 5-[(3,5-bistrifluoromethyl-benzoyl)-N­

methyl-amino]-6-(1 H-indol-3-yl)-hexanoic acid ethyl ester in 1 o ml of te~hydrofuran. The 

mixture is stirred at room temperature fot 18 hours and then 10 ml of water and 20 ml of 

diethyl ether are added. The aqueous phase is separated off and rendered acidic with 6N 

hydrochloric acid. Ethyl acetate is then added and the product is extracted. The combined 

organic phases are washed with brine, dried over magnesium sulfate and concentrated by 

evaporation. The tiUe compound crystallises out from diethyl ether/hexane in the fonn of 

white crystals. M.p.: 152-157°C; MS (El): 500 (M+-), 370. 241, 229. 130; TLC: (ethyl 

acetate/acetic acid 99:1) Rt= 0.49. 

(i) 5-CN'-<3.5-Bistrifluoromethyl-benzoyl).N'-methyl-aminol-6-<1 H-indol-3;1)-hexanoic acid N­

hydroxv-succinimidyl ester. 19 mg (0,.15 ~m~I) of.4-di~eihylami~opyridine and 92 mg 

(0. 798 mmol) of N-hydroxysuccinimide a" added to ~80 mg (0. 759 ~mol) of 5-[N-(3,5-bis-
·. . ·: .. 

trifluoromethyl-benzoyl)-N-meth.yl-amino)-8-(1 H-indol-3-yl)-hexail~ic acid in 5 ml of 

methylene chloride. The mixture is cooled to o•c, and 160 mg (0.835 mmol) of N-ethyl-N'­

(3-dimethylamino-propyl)-carbodiimide hydrochloride are added. The reaction mixture is 
. .· 

stirred at o•c for 15 minutes and then at room temperature for 20 hours. The mixture is 
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washed with 10% citric acid a~d with brine. The organic phase is dried over magnesium 

sulfate and concentrated by evaporation. The title compound aystallises out from diethyl 

ether/hexane in the form of white crystals. M.p.: 159-160°0; MS (El): 597 (M+·), 483, 467, 

326, 241, 130, 44. TLC: ethyl acetate, Rt= 0.57. 

The following are also prepared analogously to Example 14: 

Example 1411: 5-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amlno)-6-(1 H-indol-3-yl)­

hexanoic add N-butyl-N-(2-hydroxyethyl)-amide. 

ExamDle 1412: ~(N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-6-(1H-indol-3-yl)­

hexanoic acid N,N-bis(2-cyanoethyl)-amide. 

Example 14/3: 5-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amlno)-6-(1 H-ind_ol-3-yl)­

hexanoic acid (4-morpholineamide). 

Example 1414: 5-[N'-{3,5-Bistrifluoromethyl-benzoyl)-N'-rnethyl-amino)-6-(1 H-indol-3-yl)· 

hexanoic acid (1,2,4-triazole-1-amide). 

Example 1415: 5-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-6-(1 H-indol-3-yl)· 

hexanoic acid N-methyl-amide. 

Example 15: 5-[N'-C3.5-Bistrifluoromethyl-benzoyll-N'-methyl-amino]-6-C1H-indol-3-yll­

hexanoic acid N-C2-chloro-4-methyl-oheny!l-amide: 160 mg (0.268 mmol) of 5-[N-(3,5-bis­

trifluoromethyl-benzoyl)-N-methyl-amino]-6-(1 H-indol-3-yl)~hexanoic acid are dissolved in 

10 ml of methylene chloride, and then 222 ml (1.34 mmol) of triethylamlne, 48 ml 

(0.382 mmol) of 2-chloro-4-methyl-anillne and 271 ml of 50 % propylphosphonic acid 

anhydride solutio'n·in ethyl acetate are added. The reaction mixture is stirred at room temp­

erature for 20 hours, then washed twice with aqueous potassium carbonate solution. The 

aqueous phase is extracted twice with methylene chloride, and the organic f>hases are 

combined, dried over magnesium sulfate and concentrated by evaporation. The residue is 

chromatographed on silica gel with ethyl acetate/petroleum ether (first 1:2, then 3:1). The 

.. 

.·· -~ 
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title compound is obtained in the fonn of white crystals. MS (El): 352, 241, 222, 213, 130. 
TLC: ethyl acetate, Rt= 0.59. 

The following are also prepared analogously to Example 15: 

Example 1511: 5-[N1-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-8-(1H-indol-3-yl)­

hexanoic acid N-(2,5-dlchlorophanyl)-amlde. 

Example 15/2: 5-[N'-(3,S-Bistrlfluoromethyl-benzoyl)-N'-methyl-amino]-6-(1H-lndol-3-yl)­

hexanoic acid (3-acetyl-indole-1-amide). 

Example 15/3: 5-[N'-(3,S-Bistrlfluoromethyl-benzoyl)-N'-methyl-amino]-6-(1 H-indol-3-yl)­

hexanoic acid N-(pyrazin-2-yl)-amlde. 

Example 16: 5-CN.;C3.5l-Bistrlfluorometbyl-benzoyl-N-rnethyll-amlno-6-C4-chloro­

phenvll-hexanoic acid N-proovl-amide: A solution of 0.51 g (1.03 mmol) of 5-(N­

(3,5)-bistrifluoromethyl-benzoyl-N-methyl)-amino-6-(4-chlorophenyl)-hexanoic acid, 

0.08 ml (0.98 mmol) of propyiamine and 0.592 g (3.09 mmol) of N-ethyl-N'-(3-di­

methylamino-propyl)-carbodiimlde hydrochloride In 15 ml of dimethylformamlde is 

stirred at room temperature under argon for 24 hours. The reaction mixture is taken 

up in ethyl acetate, washed with 1N hydroehtoric acid, brine, saturated bicarbonate 

solution and again with brine, dried with ~dium sulfate and concentrated in a rotary 
evaporator. The crude product can be chromatographed on 50 g of silica gel (ethyl 

acetate/methano11:o.;1:1). The tiUe compound is obtained in the form of a clear oil. 

TLC: ethyl acetate, Rf = 0.51. 

(a) N-tert-BuMoxycarbonyl-4-chlorophenylalanine: A solution of 54.6 g (250 mmol) 

of di-tert-butyl dicarbonate in 250 ml of n-butanol is added to a solution of 50 g 

(250 mmol) of (R,S)-4-chlorophenylalanine in 750 ml of 0.65N sodium hydroxide 

solution and the mixture is stirred at room temperature for 19 hours. The solution is 
. . 

then washed twice with etlier, adjusted to pH 2 With 2N hydrochloric acid and . . 
extracted twice with ethyl acet8te. The organic phases are washed with water and 

brine, dried with sodium sulfate and concentrated by evaporation. The crude product.· 

aysta11ises from hexane. M~p.: 145-146°C. 
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(b) N-tert-Butvloxvcarbonvt-N-methvl-4-chlorophenvlalanlne methyl ester: A solution 

of N-tert-butyloxycarbonyl-4-chlorophenylalanine in 150 ml of dimethylforrnamide is 

added dropwise at 0-s•c under argon over a period of 30 minutes to a suspension 

of 6.9 g (273 mmol) of sodium hydride (95 %) in 100 ml of toluene, with slight 

foaming. The solution is stirred at o·c for 15_ minutes anct at room temperature for 

30 minutes, then 22.8 ml (365 mmol) Of methyl Iodide dissolved in 50 ml of dimethyt­

formamide are added dropwise ~t 0-C. The reaction mixture Is stirred at room temp­

erature for 16 hours; the suspension is filtered with suction and then washed with 

ethyl acetate, and the organic phases are concentrated in a rotary evaporator. The 

residue is taken up in ethyl acetate and a small amount of methanol, washed with 

water and with brine and the organic phase is concentrated in a rotary evaporator. 

The crude product is filtered over silica gel (hexane/ethyl acetate 9: 1 ). The title 

compound is obtained in the form of-a dear oil. TLC: hexane/ethyl acetate 4:1, 

Rf= 0.42. 

~. : 

(c) 2-CN~tert-BuMoxvcarbonyl-N-methyl>-.amino-3-C4-chlorophenyD-propionaldehyde: 

56 ml (67 mmol) of diisobutylaluminium hydride (1.2M In toluene) are added drop­

wise at -70°C in the course of 45 minutes to a solution of 11.0 g (33.5 mmol) N-tert­

butyloxycarbonyl-N-methyl-4-chlorophenylalanine methyl ester in 220 ml of toluene 

and the mixture is stirred for 40 minutes. When the reaction is complete, 7 ml Of 

methanol are slowly added dropwise and the solution Is heated to. o•c. While stirring 

vigorously, a solution of 55 g of 1>9tassium .tartrate in 20_0 ml of water is added. The 

suspension is taken up in ethyl acetate, washed with water and S times with brine. 

The organic phases are dried with sodium sulfate and concentrated in a rotary evap­

orator. Flash chromatography (hexane/ethyl acetate 9:1) yields the title compound In 

the fonn of a clear oil .. TLC: hexane/ethyl acetate 4:1, Rf = 0.40. 

(d) 2-C4-CN-tert-Butyloxycarbonyl-N-methvl)-amino-5-C4-chlorophenyll-pent-2-envtl-

1.3-dioxane: 69. 7 ml (1 OB.9 mmol) of butyllithium (1.6M) are added at -2s•c to a 
. :· . ·.. ' 

suspension of49.8 g (108.9 mmol) of 2-(1,3-dioxan-2-yl)-ethyl-triphenylphos­

phonium bromide in 330 ml of THF. The solution is stirred at -2s•c for 30 minutes, 

then cooled to -75°C, and a solution of 16.6 g (55.7 mmol) of 2-(N-tert-butyloxy-

. . 

.I 
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cart>onyl-N-methyl)-amino-3-(4-chlorophen~l)-propionaldahyde in 165 ml of THF is 

added dropwise thereto. The reaction. is maintained at-75°C for 30 minutes, then 

the mixture is heated to room temperature in the course of -1 hour and stirred at 

room temperature for a further 2.5 hours. 200 ml of water are added to the orange 

solution and the mixture is taken up in ethyl acetate. The organic phase is washed 

with water and with brine, dried with ~lu~ sulfate and concentrated in a rotary 

evaporator. The crude Product is filtered over 600 g ~silica gel with hexane/ethyl 

acetate (1 litre 95:5, 1 litre 4:1). The title compound is obt&ined in the form of a dear 

oil. TLC: hexane/ethyl acetate 4:1, Rt = 0.32. 

(e) 2-C4-CN-tert-Butyloxycarbonyl-N-methyl)-amino-5-f+ch!orophenvD-oentvl]-1,3-

djoxane: A' solution of 11.0 g (27.B mmoi) of 2·(4-(N-~rt-butyloxycarbonyl-N-methyl)· 
amlno-5-(4-chlorophenyl)-1>9nt·2·enyl)-1,3-dioxane In 250 ml of ethyl acetate is 

hydroge.nated with hydrogen with ~ g of Raney niel<el at room temperature under 

normal pressure. After 2 hours the suspension is filtered and the fittrate is concen­

trated. The product is obtained in the fonn of a clear oil. 

TLC: hexane/ethyl acetate 4:1, Rf= 0.29. 

(f) 5-fN-tert-Butyloxvcarbony1-N-rnethylH1miDo-8-J4-cblorophenyll-hex1noic acid 3-

hvdroxy-propyl ester: Ozone is introduced at .75·c· over a pt9rioci of 7.5 hours into a 

solution of 17.2 g (43.2 mmol) of 2-[4-(N-tert-butyloxycarbonyl-N~m~thyl)-amino-5-(4-

chlorophanyl)-pentyl]-1,3-dioxane in 320 i'nl of ethyl acetate. When the reaction is 

complete, the excess ozor1a can ~e blown out with argan. The solution is heated to 

room temperature, taken up in ethyl acetate, extracted with sa~urated bicarbonate 

solution and washed with water and 'f'lth brine. The organic phases are dried with 

sodium sulf&te and concentrated in a rotary evaporator. The crude product can be 

chromatogaphed over silica gel (hexane/ethyl acetate 7:3). The title compound is 

obtained in the form of a clear oil. TLC: hexane/ethyl acetate 1 :1, Rf= 0.30. 

(g) 5-Methylamino-6-(4-chloroobenyll-hexanoic acid 3-hVdroxv-oropvl ester: 

11.2 g (27 .1 mmol) of 5-(N-tert-butylox~onyl-N-methyl)-amino-8-(4-chloro-
. . . ' : . . .. ··. ' .. ,· :. . 

phenyl)-hexanoic acid 3-hydroxy-propyl .ester are dissolved in 60 ml of methylene 

chloride, and 60 ml of trifluoroacetic acid are added. The reaction solution is stirred 
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at room temperature for 30 minutes and then concentrated In a rotary evaporator. 
. .. 

After three times dissolvins{in toluene ~rid concentrating in a rotary evaporator, the 

crude product is obtained in the form ot a clear oil which is used without further 

purification. 

(h) 5-<N-C3.5l·BistriflllorotnathyH>enzoyl-N.;methv!l-am!no-8-<4-chlorophenyl>­

hexanolc acid 3-hvclroxy-o~pyl ester: 28.9 ml (208.5 mmol) of triethylamine and 

0.618 g (5.1 mmol) of +dimethylaminopyridine are added at room temperature 

under argon to a solution of 16.15 g (51.5 mmol) of 5-methylamlno-8-(+chloro­

phenyl)-hexanoic acid 3-hydroxy-propyl ester in 290 ml of methylene chloride and 

the mixture is cooled to·o•c. After the dr0pwise addition of 17.54 g (63.4 mmol) of 
. .. 

(3,5)-bistrifluoromethyl-benzOyl chloride in 23 ml of methylene chloride, the reaction 

mixture is stirred at o•c for 16 hours, then ethyl acetate is added and the mixture is 

washed with water and brine. The organic phases are dried with sodium sulfate and 
. . . ·~ 

concentrated in a rotary evaporator. The crude product can be chromatographed on 

silica gel (hexane/ethyl acetate 7:3). The title compound is obtained in the form of a 

clear oil. TLC: hexane/ethyl acetate 3:7, Rf= 0.45. 

(i) 5-<N-<3.5)-Bistrifluoromethyl-benzoyl-N-methyl>-amino-6-(4-cblorophenyO-
. . . 

hexanoic acid: A solution of 3.08 g of potassium hydroxide in 6.25 ml ~f water is 
' . . ~ 

added to a solution of 7.2 g (13.0 mmol) of 5-(N·(3,5)·blstrifluoromethyl:benzoyl-N-

methyl)·amino-e.;(4-chlorophenyl)-hexanoic acid 3-hydr0xy-propyl ester in 26.5 ml of 

ethanol and the reaction mixture is heated under reflux for 45 minutes. At o•c, 
31.2 ml of 2N hydrochloric acid are added and the solution is extracted with ethyl 

acetate. The organic phases are washed with· brine, dried with sodium sulfate and 

concentrated in a rotary evaporator. The title compound is obtained in the form of a 
a yellowish foam. TLC: ethyl acetate, Rt = 0.49. 

Analogously to Example 16, the following compounds are also prepared: 

Example 16/1: 5-(N-{3,5)-Bistrifluoromethyl:benzoyl-N-methyl)-amlno-6-(4-chloro­

phenyl)-hexanoic acid N·(cyclohexylmethyl)·amide; TLC: hexane/ethyl acetate 3:7, 

Rf= 0.39. 
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Examcle 1612: 5-(N-(3.5)-Bistrlfluoromethyl;benzoyl-N-methyl)-amlno-8-(4-chloro­

phenyl)-hexanoic acid N-[2-(2-pyridyl)-ethyl]-amide; TLC: ethyl acetate/methanol 

9:1, Rf= 0.47. 

Examcle 1613: 5-(N-(3,5)-Bistrlluoromethyl;benzoyl-N-methyl)-arnino-8-(4-chloro­

phenyl)-hexanoic acid N-(2-methoxy-benzyl)-amide; TLC: hexane/ethyl acetate 3:7, 

Rt= 0.34. 

Example 16/4: 5-(N-(3,5)-Bistriftuoromethyl;benzoyt..N-methyl)-amino-8-(4-chloro­

phenyl)-hexanoic acid N-(2-pyridylmethyl)-amide; TLC: ethyl acetate/methanol 9:1, 

Rf=0.50. 

Example 16/5: 5-(N·(3,5)-Bistriftuoromethyl;benzoyl-N-methyl)-amino-6-(4-chloro­

phenyl)-hexanoic acid (piperidineam~de); TLC: hexane/ethyl acetate 3:7, Rt= 0.23. 

Example 17: 5-C~C3.6)-Bistrifluoromethyl-benzoyi-N-methYl)-amjno-6-l4-chloro­
phOnyll-hexanojc acid N.N-diallylamide: A solution of 12.6 ml (0.18 mmol) oftriethyl­

amine in 0.4 ml of methylene chloride and a solution of 45 mg (0.076 mmol) of S-(N­

(3,5)-bistrifluoromethyl;b8nzoy1-N-methyl)-amino-6-(4-chlorophenyl)-hexanoic acid 

N-hydroxysuccinimide ester are added in succession at room temperature to 

8.85 mg (0.091 mmol) of diallylamine and the mixture is left to stand at room temp-. . 

erature ovemight (>16 houri). 0.5mlof1N potassium carbonate solution is then 

added and the mixture is shaken and briefly centrifuged to separate the phases. 

The organic phase is concentrated. The title compound is obtained in the fonn of a 

clear oil. TLC: methylene chloride/methanol 95:5, Rr • 0. 70 . 

(a) S-CN-C3.5l-Bistrifluoromethyl-benzoyl-N-methyl)-amino-6-C4-chtorophenytl­

hexanoic acid N-hydroxysuccinlmide 'estet·A solution of 10.41 g (21 mmol) of 5-(N­

(3,5)-bistrifluoromethyl;benzoyl-N.;.meth~l)-amino-6-(4-chlorophenyl)-hexanoic acid,· 

2.53 g (22 mmcl) of N-hydroxysu~nimide, 4;72 Q (23 mmol) of N,N'-dicyclohexyl· 

carbodiimide and 500 ml of tetrahydrofuran is stirred at room temperature under . . 

argon for 16 hours. The reaction solution is filtered and concentrated in a rotary 
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evaporator. The residue is twice digested in ether, filtered and concentrated in a 

rotary evaporator. The CNde product Is dried under a high vacuum. The liUe com­

pound is obtained in the fonn of a yellowish foam. TLC: hexane/ethyl acetate 2:3, 

Rt= 0.54. 

Analogously to Exampl8 17, the following compounds are also prepared: 

Example 1711: 5-(N-(3,5)-Bistrlfluoromethyf:benzoyl-N-methyl)-amino-6-(4-chloro­

phenyl)-hexanoic acid N-cyciohexyl-amlde; TLC: methylene chloride/methanol 95:5, 

Rt=0.70. 

Example 1712: 5-(N-(3,5)-Bistrifluoromethyl.:benzoyl-N-methyl)-amlno-6-(.c.cttlorophenyl)­

hexanoic acid N-(2-cyanoethyl).N-methyl-amide; TLC: ethyl acetate, Rf = o. 70 • 

Example 18: 4-CN'-Methyl-N'-C3.5-bistrifluoromethyJ-benzoyD-aminol-5-C1·methvl-inJ~l-3-y1): 
·,. 

pentanolc acid N-'3-chlorobenzylramide: 26.4 J11 of triethylamine _are added to a solution of 

108.5 mg of 4-[N;·methyl-N'·(3,5-bisbffluoromethyl-benzoyl)-amino)-5-(1·methyl-indol-3-yl)· 

pentanoic acid hydroxysuccinimlde ester and 27 mg of 3-chlorobenzylamine in 1 ml of 

methylene chloride. The reaction mixture is left to stand at room temperature for 18 hours. 

The reaction mixture is then concentrated by evaporation, and the residue is taken up in 

ethyl acetate aod washed in succession with 2N potassium carbonate solution, water, 0.1 N 

hydrochloric acid, and brine, dried over sodium sulfate and again concentrated by evapora­

tion. In this way the tiUe compound is obtained in the fonn of a colourless fOam. Rf value = 
0.40 (ethyl acetate). 

The starting materials can be prepared as follows: 

(a) 4-[N'-Methyl-N'-C3,5-bistrifluoromethyl-benzoyll-amino]-S-C1-mlthvHndol~3-yl)-oentanojc 

acid hydroxvsuccinimide ester: A solution of 13.49 g of 4-[N'-methyt.N'-(3,5-bistrifluoro­

methyl-benzoyl)-amlno}-5-(1-methyl-indol-3-yl)-pentanolc acid,· i23 g of N-hydroxy­

succinimide and 6.05 g of N,N'-dlcyclohexylcarbodiimide in 500 ml of tetnihydrofuran is 

stirred at room temperature for 18 hours. The reaction solution is then filtered and the 

filtrate is concentrated by evaporation. The residue is taken up in ether and again filtered 

=·.• 
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and concentrated by evaporation'. In this way the title compound is obtained In the form of a 

colourless white foam. Rt value = 0.15 (ethyl acetate/hexane 1 :1). 

(b) 4-CN-Metbyl-N.(3.5-bistrifluoromethyl-benzoyl)-amlnoJ-5-C1-met1Jyl-indol-3-vD-pantanoic 
. ·.. . . ... . ·· .. .'.· : 

acid: A ~lution of 15 g of 4-(N-methyl-N-(3,5-bistrlfluoromethyl-benZQyl)-amino)-5-(1-

methyl-indol-3-yl)-pentanoic aci~ ethyl ester and 1. 78 g ~ llthlum hydroxide In 102.5 ml of 

tetrahydrofuran/methanol/water = 2ql1 is stirred at room temperature for 3 hours and then 

concentrated by evaporation. The residue Is dissoM.ld In 150 ml of water, extracted with 

ether, acidified to pH =.2 with 0.1 N hyd~~loric •cld and extracted three times with ether. 

The combined organic phases originati,ng from .the extraction of the acidic aqueous phase 
' . . . ·.' , .. 

are washed with water and saturated NaCl _SQlutlon, dried (magnelium sulfate) and concen-

trated by evaporation. In this way the title compound is obtained in the form of a yellow 

foam. Rt value= 0.10 (ethyl acatatelhexane 1:1). 

(c) 4-CN-Methyl-N-C3.5-bistrifluorprnetbyl-benzovt)-amlno1-5-f 1·metbyl-lndol-3-yll-oentanoic 
. : . ~ . . ' ·, : . '. ~ . ' . . 

acid ethyl ester: A $Olution of 18.82 g of 4-(N•methyl-N-(3;5-bistrifluoromethyl-benzoyl)-
. . . . . . . . . . 

amino)-5-(1-methyl-indol-3-yl)-pent-2-enoic acid ethyl ester In 17P ml of tetrahydrofuran is 

hydrogenated for 70 minutes .at 200C in ~ presence of 1. 7 g of palladium/activated carbon 

(10 %) and 0.2gof1,2-dichlorobenzene. The reaCUon mb,cture is than filtered and concen­

trated by evaporation. In this ~Y the tiU~ compound is obtained in the fonn of a brownish­

green resin. Rf value = 0.265 (ethyl acetate/hexane 213). 

(d) 4-JN-Methyl-N-(3.6-bistrifluoromethvl-benzoyll-amlno}.5-<1-methvl-indol-3-yll-eent-2-
. .. . .. ·r '. . . . . 

enoic acid ethyl ester: 28.05 g of 3,5-bis-trifluoromethyl-ben~qyl chloride, 51.15 ml of tri­

ethylamine and 2.25 g of 4-dimethylamino-pyridine are added at 00 under argon to a 

solution of 26.74 g of 4-(N-m~thyl)-amino-6-(1-methyl-indol-3-yl)-pent-2-enoic acid ethyl 

ester in 320 ml of methylene chloride. The reaction mb.<ture is stirred at 20°for18 hours and 

then poured into water. The organic phase is separated off l!!IRd the aqueous phase is 

extracted a further three times with ethyl acetate. The com~ned organic phases are 

washed with 0.01N hydrochloric acid, water an~ saturated NaCl solution, dried (magnesium 

sulfate) and concentra~ by evapo"'tion. The residue is chromatographed (sHica gel, 

hexane/ethyl acetate 7:3). In this way the title compound is obtained in the form of a colour-
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less resin which tums a brownish colour with time. Rf value = 0.29 (ethyl acetate/hexane 

213). 

(e) !l;<N-Methvl):amjD0=5-C1-methyl-jndol=S-vll-oent-2=911oic acid etbvl ester: 108. 7 ml of 

trifluoroacetic acid are added dropWise over a period of 20 minutes to a solution of 35.57 g 

of 4-(N-methyl-N-tert-b1,.1tyloX)'carbonyl)-amino-5-(1-methyl-indof-3..yt)-pent-2-enoic acid ethyl 

ester in 284 ml of methylene chloride. The reaction mixture is Stirred at room temperature 

fOr 1 hour and then concentrated by evaporation. The residue Is dissolved In 300 ml of 

toluene and again concentrated by evaporatk>n. That step is repeated twice more. The 

crude product so obtained (brownish oil) can be processed further without being further 

purified. Rt value = 0.01 (ethyl acetate/hexane 1 :1). 

(f) 4-CN-Methyl-N-tert-butvloxycarbonyD-amino-S-;(1-methy!-indol-IOyl>-Dent-2-enoic acid ethyl 

ester: 5.71 g of sodium hydride (100 %) are added In portions at 00 to a solution of 53.9 g of 

phosphonoacetic acid triethyl ester in 686 ml of absolute tetrahydrofUran and the rribdure is 

stirred at that temperature tor 30 minutes. A solution of 44.6 g of N-methyl-N-tert-butyloxy­

carbonyl-amlno-3-(1-methyl-lndol-3-yl)-propanal in 886 ml of THF is then added dropwise 

over a period of 70 minutes. When the dropwise addition is complete, the mixture is stirred 

at 0° for a further 30 minutes. The reaction mixture is then poured into water and extracted 
.. . . 

three times using 300 ml of ether each time. The combined organic phases are washed 

three times with water and once with saturated NaCl solution, dried (magnesium sulfate) 

and concentrated by evaporation. The residue is purified by chromatography (silica gel, 

hexane/ethyl acetate 3:1). In this way the title compound is obtained in the form of a yellow 

oil. Rf value= 0.405 (ethyl acetate/hexane 1:1). 

(g) N-Methyl-N-tert-buMoxycarbonyl-amino-3-f 1-methyl-indol-3-yD-propanal: A solution of 

44.24 g of N-methyl-N-tert-butyloxycarbonyl-amino-S-(1-methyl-indol-S-yl)-propane­

carboxylic acid methyl ester in 1000 ml of toluene is cooled to -78° under argon. At that 

temperature 293.3 ml of a 20% · diisobutylaluminlum hydride· solution iri toluene are SloWly 

added dropwise. When the droPwise addition is complete, the mixture is stirred at that 

temperature for 30 minutes. Then at the same temperature 42 ml of methanol and at 00 

1674 ml of a solution of 490 g: of potassium sodium tartrate in water are added to the 

reaction mixture. The mixture is stirred vigorously at 00 for 2 hours. The phases are then 

.. 
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separated and the aqueous phase is extracted three times using 1.5 litres of diethyl ether 

each time. The combined organic phases are waShed with water and saturated NaCl 

solution. dried (magnesium sulfate) and concentrated by evaporation. The title cmpound is 

thus obtained in the form of a yellow QI and Is reacted further without being purified. Rf 

value = 0.325 (ethyl acetatelhexane 112). 

(h) N-Metbyl-N-tert-butvloxycarbonvl-amino-3-C1-rnetbvHndol-3-yll-propanecarboxvlic acid 

methyl ester: 303.1 g of slver(I) oxide are .. ded, with stirring, to a solution of 77 g of tart-
.. . . , , ' •.,I .· . 

butyloxycarbonyl-0,L-tryptophan in 770 ml of N,N-dlmethylformamlde. 78.9 ml of methyl 

iodide are then added dropwise. The reaction mixture rises to a temperature of 45° and is 

stirred at rom temperature for 1 <1•Y· Arter the addition of a ~~r 78 ml of methyl iodide 

the mixture is stirred at room temperatu~ for a further 18 hours and then diluted with 800 ml 

of ethyl acetate, filtered and con~ntrated by evaporation. The residue is purified by 

chromatography (silica gel, hexane/~ acetate 3:1). In 1his way the title compound Is 

obtained in the fonn of a yellow oll. Rt value= 0.31 C•hyl acetate/hexane 112). 

In a manner analogous to that d~bed i.n Example.18, the following compounds are also 

prepared: 

Example 18/1: 4-[N'-Methyl-N'-(3,ftbistrtfluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(3,4-dlchloro-benzyl)-amld•, Rt value (ethyl acetate) = 0.38. 

Example 18/2: 4-[N'-Methyl-N1-(3,5-blstrlfluoromethyl·benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(4-methaxy-benzyt)-amide, Rr value (ethyl aceta•> = 0.42. 

Example 18/3: 4-[N'-Methyl-N'-(3,5-bistriftuoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanolc acid N-(2-(2-pyrldyl)-ethyl}-amlde, Rt value (~thyl acetate) = 0.07. 

Example 18/4: 4-(N'-Methyl-N'•(3,5-bi~triflu,oromethyl-benzoyl)-amino]-5-(1·methyl-lndol-3-

yl)-pentanoic acid N-[2-(4-hydroxy-phenyl)-ethyl)-amide, Rf value {ethyl acetate)= 0.37. 

Example 18/5: +(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(2-pyridylmethyl)-amide, Rt value (ethyl acetate)= 0.13. 
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Example 1816: 4-(N'-Methyl-N'-(3,5-bistrlfluoromethyl-benzoyl)-amino)-5-(1·methyf-indol-3-

yl)-pentanoic acid N-((3-(morpholln-4-yl)-propyt])-amlde, Rf value (ethyl acetate)= 0.05. 

example 180: 4-[N'-Methyl-N'-(3,5-bisbifluoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-

yl)-pentanoic acid N-propyl-amide, Rt value (ethyl acetate) = 0.315. 

Example 1§18: 4-[N'-Methyl-N'-(3,5-bistriftuorometh~benzoyl)-amino)-5-(1·methyl-indol-3-

yl)-pentanoic acid N-(5-hydl'Oxy-pentyl)-amide, Rt value (ethyl acetate) • 0.17. 

Example 18/9: 4-[N'·Methyl-N1~(3.5-biSti1ftuoromethyt.;benzoyl)-amlno]-5-(1·methyl-indol-3-

yl)-pentanoic acid N~(carbamoylmethyt)-8mide, Rr value (ethyl ac8tate) = 0.04. 

Example 18/10: 4-[N'-Melhyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amlno]-5-(1-mathyl-indol-3-

yl)-pentanolc acid N-(1-phenyl..ethyl)-amide, Rf value (ethyl acetate) = 0.46. · · 

Example 18/11: 4-[N'-Methyl-N'-(3;5-bistrifluoromethyl-benzoyl)-amino)-5-(1-methyl·indol-3-

yl)-pentanoic acid (2-methyl-aziridineamide), Rf value (ethyl acetate) = 0.48. 

Examcle 18/12: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benz~amino]•S-(1-methyl-indol-3-

yl)-pentanoic acid N-[2-hydroxy-2·(4-hydroxy-phenyl)-ethyl}-ainide, Rf value (ethyl acetate) 

= 0.57. 

ExamDle 18113: 4-[N'-Methyl-N'-(3,6-bistrlfluoromethyl-b8nzoyl)-amino]-5-(1-methyl-lndol-3-

yl)-pentanoic acid N-(benzoylmethyl)-amide, Rr value (ethyl acetate) = 0.39 [amine used: 

phenacylamine]. 

Example 18/14: 4-[N'-Methyl-N'-(3,5-bistrlfluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(>methyl-1,3,4-thiadiazol-2-yl)-amide, Rt value (ethyl acetate) = 0.19. 

Example 18115: 4-[N'-Methyl-N'·(3,5-bistrifluoromethyJ.benzoyl)-amlno)-5-(1-methyl-lndol-3-

yl)-pentanoic acid N.;(thiazol-2-yl)-amide, Rt value (ethyl acetate) = 0.46. 

,; 
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Example 18/16: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amlno]-5-(1-methyl-indol-3-

yl)-pentanoic acid N~imethylamino-propyl)-amid~, Rt value,(ethyl acetate)= 0~04. 

Example 18117: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(2-(3,4-dihydroxy-phenyl)-ethyl)-~mide, Rf value (ethyl acetate)= 0.37. 

Examole 18/18: 4-[N'-Methyl-N'-(3,~bistrifluoromethyl-benzoyl)-aminoJ-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(D,L-homocysteine thiolactone)-amide, Rt value (ethyl acetate) = 0.42 

[amine used: O,L-homocysteine thiolactone]. 

Examole 18/19: 4-(Ni·Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)_,.min~)-5-(1-methyHndol-3-

yl)-pentanoic acid N-(D,t-es>silon-caprolactam-3-yl)·amid~. Rt value (ethyl acetate) = 0.11, 

(amine used: D,L-3-amirio-epsilon-caprolactam = 3-amino-azacycloheptan-2-one]. 

Example 18120: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-aminoJ-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(1-naphthylmethyl)-amide, Rt value (ethyl acetate) = 0.48'. 

Example 18121:. 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-b•n~yl)-amino)-5-(1-methyl-indol-3-

yl)-pentanoic acid N;.(3-methyl-isothiazol-5-~)-amide, Rr value (ethyl acetate) = 0.33. 

§xample 18122: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amlno]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-[2-(morpholin-4-yl)-ethyl)-amide, Rf value (ethyl acetate) == 0.06. 

Example 18123: 4-[N'-Methyl-N'-(3,5-bislrifluorotnethyl-benzoyl)-amino)-5-(1-methyl-lndol-3-

yl)-pentanoic acid N-(4-pyridylmethyl)·amide, Rf value (etliyl acetate) = 0.09. 

Example 18124: 4-[N'-Methyl-N'-(3,5-bistrift~o!'Qmethyl-benzoyl)-amino)-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(5-cyanopentyl)-amide. Rt value (ethyl acetate)= 0.31. 

Examole 18125: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(4-methoxy-benzyl)-amide, Rf value (ethyl acetate)= 0.47. 
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Example 18126: 4-(N'~Methyl.;N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-
. . . 

yl)-pentanoic acid N-[2-(4-methoxy-phenyl)-ethyl)-amide, Rf value (ethyl acetate) = 0.43. 

Example 18127: ~(N'-MethYt-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(D-phenylglycinol)-amide, <= 4~[N'-methYt-Ni·(3,5-bistrifluoromethyl­
benzoyl)-amino]-5-(1-methyl-indol-3-yl)-pentanoic acid N-((1 R)-2-hydroxy-1-phenyl-ethyl)­

amide]} Rf value (ethyl acetate) = 0.28. · 

Example 19: In a manner analogous to that described under Example 18 but using 4-[N­

methyl-N-(3,5-bistrifluoromethyl-benzoyl)-amino]~S-(1-methyl-indol-3-yl)-pent-2-enoic acid 

hydroxysuccinimide ester, 4-CN'-methyt-N'-(3.s;blstrifluoromethyl-benzoyJl-aminoJ-5-<1-

methyl-iJdol-3-yll-oent-2-enoic acid N-<S.4-dichlorO-benzvl)-a~ide is also prepared. 

The starting material can be prepared as follows: 

. ~-~~~:. : .. 

(a) 4-JN'-Methyl-N'-C3.5-bistrifluoromethyl-benzoyll-amino1-5-f1-methyl-indol-3-yll-pent-2-

enoic acid hydroxysuccinimide ester: A solution of 10.11gof4-[N'-methyl-N'-(3,5-bis­

trlfluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-yi)-pent-2-enoic· acid, 2.42 g of N­

hydroxysucclnlmide and 4.54 g of N,N'-dicyclohexylcarbodlimlde In 375 ml of tetrahydro­

furan is stirred at room temperature for 18 hours. The reaction solution is then filtered and 

the filtrate is concentrated by evaporation. The residue is taken up in ether. and again 

filtered and concentrated by evapoiation. In this way the title compound is obtained in the 

fonn of a colourless white foam. Rt value= 0.17 (ethyl acetate/hexane 1:1). 

Cbl 4-lN-Methyl-N-C3.5-bistrifluoromethy!-benzoVll-amjno1-5-C1-methyl-indol-3-yll-oent-2-

enoic acid: A solution of 9.51 g of 4-[N-methyl-N-(S,5-bistrinuoromethyl-benzoyl)-aminoJ-5-
. . 

(1-methyl-lndol-3-yl)-pent-2-enoic acid ethyl' ester and 1.14 g of lithium hydroxide in 65 ml of 

tetrahydrofuran/methanol/water = 212/1 is stirred at room temperature for 15 hours and then 

concentrated by evaporation. The residue is dissolved in 150 ml of ~terwith heating to 

55°, extracted with ether at 20°, acidified to pH= 2 with 0.1N hydrochloric acid and 

extracted three times with ether. The combined organic phases originating from the extrac­

tion of the acidic aqueous phase are washed with water and saturated NaCl solution, dried 

. ; 
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(magnesium sulfate) and concentrated by evaporation. In this way the title compound is 
. . 

obtained in the fonn of a yellow foam. Rf value = 0.13 (ethyl acetate). 

Analogously to Example 19, the following compounds also are preparect: 

ExamDle 1911: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-Bmino]..S-(1-methyl·indol-3-

yl)-pent-2-enoic acid N-(4-methoxy-benzYl)-amlde . 

Example 1912: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyj..benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pent-2-enoic acid N-(2-(2-pyridyl)-ethyl].;.amide, TLC: methylene chloride/methanol (95:5) 

Rt=0.19. 

Example 1913: 4-(N'-Methyl-N'-(3,S-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pent-2-enoic acid N-(2-(4-hydroxy-phenyl)·ethyl]-amide. 

Example 1914: 4-(N'-Methyl-N'-(3,S-bistrifluoromethYl-benzoyl)-amino]-5-(1-methyl-indoJ.3-

yl)-pent-2-enoic· acid· N-(2;.pyridylmethyl)•amic:le. 

Examole 19/5: 4-(N'·Methyf-N'-(3,5-bistrifluoromethyl-ben~yl)-amino]-5-(1-methyl-indol-3-

yl)-pent-2-enoic acid N-[3-(morphalin-4-yl)-proJ>yl]-amide, TLC: methylene chloride/methanol 

(95:5) Rt = 0.07. 

Example 1916: 4-[N' -Methyf·N'-(3,5-bistrlfluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pent-2-enoic acid N~propyl-amide. 

Example 1917: 4-(N'-Methyl-N',;(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-lndol-3-

yl)-pent-2-enoic acid N-(5-hydroxy-pentyl)-amide. 

Example 19/8: 4-(N'-Melhyl-N'-(3,~bistrifluoromethyl-benzoyl)-amino)-5-(1·methyi..indol-3-

yl)-pent-2-enoic acid· N-(carbamoylmethyl)-amlde. 

Example 20: 4-[N'-Methyl-N'-(3.5-bistrifluoromethyl-benzoyn-aminol-5-Cnaphth-2-yll­

pentanoic acid N-C3-chlorobenzvll-amide: 11. 7 µI of triethylamine are added to a solution of 
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45.42 mg of 4-[N'-methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(naphth-2-yl)­

pentanoic acid hydroxysuccinimide ester and 11.9 mg of 3-chlorobenzylamine in 1 ml of 

methylene chloride. The re~ction mixture is .left to stand at room temperature for 18 hours. 

Then 0.5 ml of 1 N potassium carbonate solution is added and the mixture Is shaken 

vigC?rously. After separation of the phases, the organic phase Is separated off end 

concentrated by evaporation. In this way the title compound is obtained In the form of a 

white foam. 

The starting materials can ~ prepared as follows: 

a) 4-CN'-Methvl-N'-C3.5-bistrifluoromethyl-benzovn-amino)-5-lnapbtb-2-vD-pentanoic acid 

hvdroxysuccinjmide ester: A solution of 10.0 g of 4-[N-methyl-N-(S,5-bistriftuoromethyl­

benzoyl)-amino]-5-(naphth-2-yl)-pentanoic acid, 2.4 g of N-hydroxysuccinlmlde and 4.52 g 

of N,N'-dicyclohexylcarbodiimide in 400 ml of tetrahydrofuran is stirred at room temperature 

for 18 hours. The reaction solution.is then filtered and the filtrate is concentrated by evap­
oration. The residue is taken up in ether and again filtered and concentrated by evapora­

tion. In this way the title compound Is obtained in the form of a slightly yellowish amorphous 

solid. Rrvalue = 0.52 (hexane/ethyl acetate 1:4). IR (CH2Cl2): 3060, 2940, 2880,1810, 

1745, 1640, 1340, 1280, 1260, 1210, 1190, 1145, 1070 cm·1• 

b) 4-[N-Methyl-N-C3.5-blstrifluoromethyl=benzoyn-amlnoJ-5-(naphth-2-Vfl-pentanoic acid: 

A solution of 19.5 g of 4-[N-methyl-N-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(naphth-2-yl)-
. ' . . . 

pentanoic acid ethyl ester and 7.8 g of lithium hydroxide (monahydrate) in 212 ml of 

methanol, 148 ml of tetrahydrofuran and 60 ml of water is stirred at roam temperature for 

75 minutes and then concentrated by evaporation. The residua Is dissolved in 150 ml of 

water, acidified to pH = 2 with 0.1 N hydrochloric acid and extracted three times with ethyl 

acetate. The combined organic phases are washed with water and saturated NaCl solution, 

dried (magnesium sulfate).and concentrated by evaporation. In this way the title compound 

is obtained in the form of a yellow foam. Rf value = 0.50 (hexane/ethyl acetate 1 :4). 

IR (CH2Cl2): 3053, 1712, 1639, 1406, 1341, 1278, 1183, 1141, 1108, 904, 849, 821 cm·1• 

c) 4-CN-Methyl-N-C3.5-bistrifluoromethyl-benzoyll-aminol-5-!naphth-2-yl>-pentanoic acid ethyl 

ester: A solution of 20.0 g of 4-[N:-mathyl-N-(3,5-bistrifluoromethyl-benzoyl}-aminok5-. 

:·:·:; 
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(naphth-2-yl)-pent-2-enoic acid ethyl aster in 200 ml of tetrahydrofuran is hydrogenated at 

200C tor 2 hours In the presence of 1.0 g of palladium/activated carbon (10 o/o). The 

reaction mixture is than filtered and ~ncentrated by evaporation. In this way the title 
. . 

compound is obtained in the form of ' color.Jrless oil. Rt ~lue = 0.50 (hexane/ethyl 

acetate1:1). IR(CH2Cl2) cnr1: 2978, 1729, 1639, 1405i 1339, 1278, 1183, 1141, 903, 849, 

820. 

d) 4-CN-Matbyl-N-C3,5-bistrifluorometbyl-benzoyt>-amino]-5-Cnaphth=2-vn-pent-2-enoic acid 
I • .· • ' ,:'·. : ," ,. • , • ' ' • 

ethyl ester: 9.7 ml of 3,5-bistrifluoromethyl-benz~yl chloride, 27.2 ml of triathylamine and 

1.2 g of 4-dimethylamino-pyridin• are added at 00 under argon to a solution of 13.8 g of 4-

(N-methyl)-amino-5-(naphth-2-yl)-pent-2-enoi~ acid ethyl ester In 170 ml of methylene 

chloride. The reaction mixture is stirred at 20°tor100 minutes and then poured into water. 

The organic phase is separated off and the aqueous phase Is extracted a further three 

times with methylene chloride. The combinec:J organic phases are washed with 0.01 N 

hydrochloric acid, water and saturat.ad NaCl solution, dried (magnesium sulfate) and 

concentrated by evaporation. The residue is chromatographed (silica gel, hexane/ethyl 

acetate 7:3). In this way the title comJ;JOUnd is obtained In the form of a yellowish oil. 

Rt value= 0.16 (methylene chloride/methanol 9:1). IR(CHJCl2) cm·1: 2979, 1717, 1644, 

1446, 1403, 1369, 1311,1277, 1183, 1141,905,849,820. 

e) 4-<N-MethVD-amino-5-<naphth-2-yll-pent-2-enoic acid ethV' ~ster: 24.1 ml of trifluoroacetic 
. . . 

acid are added to a solution of·18.7 g of 4-(N-methyl-N-tert-butyloxycarbonyl)-amino-5-

(naphth-2·yl)-pent-2-enoic acid ethyl ester in 250 ml of methylene chloride. The f9&ction 

mixture is stirred at room temperature for 1.5 hours and then concentrated by evaporation. 

The residue is dissolved In 300 ml of ether, washed once each with 0.5N sodium hydroxide 

solution and brine, dried over magnesium sulfate and concan~ted .bY evaporation until 

crystallisation begins. The pr9cipitate is filtered off with suction and dried. The title 

compound is obtained in the form of colourless crystals having a melting point of 115-117°. 

Rt value= 0.53 (methylenechloride/methanol 5:1). IR(CHzC12) cm·1: 2973, 1722, 1en, 

1435, 1369, 1276, 1203, 1079, 1041,985,819. 

f) 4-CN-Methyl-N-tert-butvloxycarbonyll-aniino-5-Cnaphth-2-vtl-oent.;2-enoic acid ethyl ester: 

2. 73 g of sodium hydride (80 % in mineral oil) are added in portions at 00 to a solution of 
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18.2 ml of phosphonoacetic acid triethyl· ester In ·230 ml of absolute tatrahydrofuran and the 

mixture is stirred at that temP.rature for 30 minutes. A solution· of 16.8 g of N-methyl-N-tert­

butyloxycarbonyl-amino-3-(riaphth-2-yl)-propanal in 230 ml of THF is then added dropwise 

over a period of 60 ~inutes.' When the ·dropwise addition is. complete, the mixture is stirred 

at 00 for a further 90 minutes. The reaction mixture is then poured Into water and extracted 

three times using 150 ml of ether each time. The combined organic phases are washed 

three times with water and once with saturated NaCl solution, drted (magnesium sulfate) 

and concentrated by evapori.tion. The residue is purtfied by chromatography (silica gel, 
. . . . . . . . . 

hexane/ethyl acetate 4:1). In this way the title compound is obtained in the form of a light· 

yellow oil. Rf value= 0~32 (hexane/ethyl ~cetate 4:1). IR(CH~lz) cnr1: 2976, 1714, 1686, 

1478, 1447, 1391, 13671309, 1169, 1044, 979, 856t 813. 

g) N-MelhYl-N-tert-butv!oxycarbOnyt.amlno-3-(napbth-2-yll-orooanal: A solution of 5.0 g of 

N-methyl-N-tert-butyloxycarbonyl-amino-3-(naphth-2-yl)-propanecarboxylic acid methyl ester 

in 110 ml of toluene Is cooled to-78° under argon. 17.5 ml of a 20 % diisobuty1a1urn;.~1um 

hydride solution in toluene are then added dropwlse tO that solution over a period of. 

45 minutes. When the dropwise addition is complete, the mixture Is stirred at that tempera­

ture for a further 45 minutes. Then at the same temperature 5 ml of methanol and at 0° 

180 ml of a solution of 54 g of potassium sodium tartrate (tetrahydrate) in water are added 

to the reaction mixture. The mixture is stirred vigorously at 0° for 2 hours. The phases are 

then separated and the aqueous phase is extracted thre~ times with methylene chlortde. 

The combined organic phases are washed with water and saturated NaCl solution, dried. 

(magnesium sulfate) and concentrated by evas)oration. The title compound Is obtained in 

the fonn of a yellowish-green oil and is reacted further without being purified. Rf value = 
0.42 (methylene chloride/mettlanol 19:1). IR(CH2Cl2) cm-1: 2972, 1735, 1693, 1454, 13B2, 

1367, 1247,1156,858,818. 

h) N-MethVl-N-tert-butvloxvcarbonyl-amino-3-Cnaphth-2-yll-propanecarbc)Xylic acid methyl 

ester: 85.9 g of silver(I) oxide are added, with stirring, to a solution of 22.6 g of N-tert-butyl­

oxycarbonyl-amino-3-(naphth-2-yl)-propanecarboxyllc acid In 215 ml of N,N·dimethyl­

formamide. 14 ml of methyl iodide are then added dropwise. The reaction mixture rtses to a 

temperature of 38° and is stirred at room temperature for 2 days, diluted with 300 ml of ethyl 
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acetate. filtered and concentrated by evaporation. The residue ls purified by chromato­
graphy. (silica gel, hexanaiethyl acetate 3:2). In this way the title compound is obtained in 
the form of a yellow oil. Rr value= 0.40 (hexane/ethyl acetate 3:2). IR(CH2Cl2) cm·1: 3052, 
2973,1741. 1889,1601,1508. 1479,1436,1392,1367,1327,1228,1154,1082,998,964, 
857, 816. 

The following compounds are also prepared in a manner analogous to that described in 
Example 20: 

Ex8mDle 20/1: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic acid N-(3,4-dichlorobenzyl)-amide, TLC: hexane/ethyl acetate (1:4) Rf= 0.47. 

Example 20/2: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amlno)-5-(naphth-2-yl)­
pentanolc acid N-(4-methc>xy-benzyl)-amide, TLC: hexane/ethyl acetate (1 :4) Rf= 0.51. 

Exanmle 20/3: · ~[N'-MethYl-N'-(3,5-bistrit1uor0methyl-benzoyl)-amino)-5-(naphth-2-yl)­
pentanoic acid N.;([2~(2-pyridyl)-ethyQ)-amide, TLC: hexane/ethyl acetate (1:4) Rf= 0.40. 

Example 20/4: 4-(N'-Methyl-N'~(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)· 
pentanoic acid N-[2·(4-hydroxy-phenyl)-ethyl]-amide, TLC: methylene chloride/methanol 
(19:1) Rt= 0.29. 

Example 20/5: 4-[N'·Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic acid N-(2-pyridylmethyl)-amide, TLC: methylene chloride/methanol (19:1) Rt= 
0.25. 

Example 20/6: 4-[N'-Methyt-N'-(3,5~bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentai:ioic acid N-~(morpholin-4-yl)-propyl]-amide, ·TLC: methylene chloride/methanol 
(19:1) Rt:: 0.50. 

ExamQle 2on: 4-[N'-Methy~N'-(3,5-bistrifluoromethyi-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic acid N-propyl-amide, 1 TLC: hexane/ethyl acetate (1:) Rf~ 0.23. 
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Example 20/8: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-be~yl)-amlno)-5-(naphth-2-yl)­

pentanoic acid N-(5-hydroxy-pentyl)-amide, TLC: methylene chloride/methanol (19:1) Rf= 

0.27. 

Example 20/9: 4-(N'-Methyl-N'-(3,5-blstrifluoromethyl-banzoyl)-amlno]-5-(naphth-2-yl)-, 
pentanoic acid N-(carbamoylmethyl)-amide, TLC: methylene chloride/methanol (19:1) Rf= 

0.16. 

Examote 21: 4-[N'-MethV,_,..'-C3.5-blstrlfluoromethyl-benzoyl)..amlnoJ-5-Cnaphth-2-yl)-pent-2-

enoiC acid N-C1-ethoxvcarbonyl-cyclopent-1-ylmethyl>-amide: 26.5 pl of triethylamlne are 

added to a solution of 102.4 mg of 4-[N'-methyl-N'-(3,5-bistrffluoromethyl-benzoyl)-amino)-5-

(naphth-2-yl)-pent-2-enolc acid hydroxysuccinlmlde ester and 35.5mgof1-aminomethyl­

cydopent-1-yl-carboxylic acid ethyl ester in 1 ml of methylene chloride. The reaction mixture 

is left to stand at room temperature for 18 hours. 0.5 ml of 1 N potassium carbonate solution 

is then added and the mixture Is shaken vigorously. A~er separation of the phases,. the 

organic phase is separated off and and con<=entrated by evaporation. The residue is purified 

by chromatography (silica gel, hexane/ethyl acetate 1:1). In this way the title compound is 

obtained in the form of a yellow oil which crystallises from hexane/tart-butyl methyl ether. 

M.p. 136-138°. 

The starting materials can be prepared as follows: 

a) 4-lN'-MethVl-N'-C3,5-bistdfluoromethyl-benzovt>-amino)-5-Cnaphth-2-yl>-pent-2-enoiC acid 

hvdroxvsuccinimide ester: A solution of 1.0 g of 4-[N-methyl-N-(3,5-bistrffluoromethyl­

benzoyl)-amino]-5-(naphth-2-yl)-pent-2-enoic acid, 0.24 g of N-hydroxysuccinimide and 

0.45 g of N,N'-dicyclohexylcarbodiimlde in 40 ml of tatrahydrofuran Is stirred at room 

temperature for 15 hours. The reaction solution is then filtered and the filtrate Is concentra­

ted by evaporation. The residue is taken up in ether and again filtered and concentrated by 

evaporation. In this way the title compound is obtained in the form of a slightly yellowish 

foam. Rt value= 0.23 (hexane/ethyl acetate= 1:1). IR(KBr) cm·1: 2935, 1744, 1846, 1365, 

1278, 1204, 11841142, 1068, 905. 
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b) 4-[N-Methyl-N-<3.5-bistrifluorometbyl-benzqyD-amino]-5-<naDhth-2-yll-pent-2-enoic acid: 

A solution of 23.0 g of 4-(N-methyl-N-(3,S..bistrifluo~thyl-benzoyl)-amino]-5-(naphth-2-yl)­

pent-2-enoic acid ethyl ester (see example 20d)] and 9.23 g of lithium hydroxide 

(monohydrate) in 240 ml Qf methanol, 175 ml of tetrahydrofuran and 72 ml of water is stirred 

at room temperature for 120 minutes-and lhen concen~ted by evaporation. The residue is 

dissolved In 200 ml of water, acidified to pH = 2 with 0.1 N hydrochloric add. and extracted 

three times using 200 ml of ethyl acetate each time. The combined organic phases are 

washed with water and saturated NaCl solution, ~lied (m11g.nesium sulfate) and 

concentrated by evaporation. FHtration of the resid!-te .over silica ge! with hexane/ethyl 

acetate 1 :1 yields the title compound in the form ~ a yellow foam. Rt value = 0.41 

(methylene chloride/methanol 19:1). IR(CH2Cla) cnr1: 3050, 1709, 1644, 1402, 1337, 12n, 
): .. 

1183,1142,905,849,821. 

The following compounds are also prepared in a manner analc;.gous to that described in 

Example21: 

Example 2111: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-(3,4-dichlorobenzyl)-amide. 

Example 2112: 4-[N'-Methyl-N'-(3,5-blstrifluoromethyJ-benzoyQ-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-(4-methoxy-benzyl)-amide. 

Example 21/3:. 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-[2-(2-pyridyl)-ethyl]-amide. 

Example 21/4: +[N'-Methyl-N'·(~.5-bistrifluoro,meth~benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-[2-(4-hydroxy-phanyl)-athyl)~amide. 

Example 21/5: 4-[N•-Methyl-N'-(3,~bistrifluon;xnethyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-(2-pyridylmethyl)-amide. 

Examole 21/6: 4-[N'-Methyl-N'-(3,5-bistriftuoromelhyl-benzoyl)-amino)-5-(naphth-2-yl)-pent-

2-enoic acid N-[3-(morpholin-4-yl)-propyl]-amide. 
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Examcle 21n: 4-[N'-Methy~N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-propyl-amide. 

Example 21/8: 4-CN'-Methyl-N;-(S,5-blstrlfluoromethyl-benzoyl)-amlno]-S.(naphth-2-yl)-pent-
. . 

2-enoic acid N-(5-hydroxy-pentyl)-amide. 

Example 21/9: 4-[N'-Methyl-N'-(3.~bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-(carbamoylmethyl)-amide. 

Examcle 22: 4-IN'-Metbyl-N~.(3.5-bjstrifluoromethy!-benzoytl-aminol-5-<naphtb-2-vtl= · 
pentanoic acid N-propyl-N-phenyl-amide: A mixture consisting of 100 mg of 4-[N-methyl-N­

(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)-pentanolc add, 29.9 mg of N-propyl­

aniline, 85.3 mg of propanephosphonic acid anhydride, 154 µI of triethytamine and 2 ml of 
'· ;:.,';.,";· 

methylene chloride is left to stand at room temperature for 18 hours. 0.5mlof1N potassium 
·:.:';·· .. 

carbonate solution is then· added and the mixture is shaken vigorously. After separation of 

the phases, the organic phase is separated off and concentrated by evaporation. 

Chromatography of the residue over silica gel with methylene chloride/methanol 19:1 yields 

the title compound In the form of a yellow foam. Rf value = 0,63 (methylene chloride/­

methanol 19: 1 ). 

The following compounds are also prepared in a manner analogous to that described in 

Example 22: 

Example 22/1: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(naphth-2-yl)­

pentanoic acid N-(4-chloro-2-methyl-phenyl)-amide, Rt value= 0.70 (methylene chloride/­

methanol 19:1). 

Example 2212: 4-[N'-Methy!-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)­

pentanoic acid N-(3,4-dimethoxy-phenyl)-amide, Rf value = 0.63 (methylene chloride/­

methanol 95:5). 
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Example 2213: 4-[N'-Methyl-tt-(3,5-bistriflUQromethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic acid N-(2,4-dlhydroxy-phenyl)-amide, TLC: n,ethylene chloride/methanol (19: 1) 
Rt= 0.12. 

F><@mole 2214: 4-[N'-Methyl-N'-(3,5-blstrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)· 
pentanoic acid N-ethyl-N-phenyl-arnide, _TLC: hexane/ethyl acetate (1 :4). Rt = O. 73 

Example 22/5: 4-[N1•Methyl-N1-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic acid N-(2-methyl-3.nltro-phenyl)-amide, TLC: hexane/ethyl acetate (1:4) Rt= 0.63 

Example 2216: 4-[N'-Methyl-N'-(3,5-blstrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic acid N-(3-methyMknethoxy-phenyl)-amide, Rf value = O. 70 (methylene chloride/­
methanol 95:5). 

ExamDle 22fl: 4-[N'-Methyl-N'-(~.5-blstrlfluo~methyl-benzoyl)-amino)-5-(naphth-2-yl)-
pentanoic acid N-,(4-methyl-pyrimidi~2-yl~mide, Rr value= 0.25 (methylene chloride/--· . ~ . . . . . . . . . 

methanol 95:5). 

·Example 2218: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(naphth-2-yl)· 
pentanoic acid N-(p)'rimidin-2-yl)-amide, Rf value = 0.23 (methylene chloride/methanol . . 

95:5). 

ExamDle 22/9: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl;.be~oyl)-amino]-5-(naphth-2-yl}-. .. 

pentanoic acid N-(4-chloro-6-methyl-pyrimidin-2-yl)-amide, TLC: methylene 
chloride/methanol (19:1) Rf= 0.13 

Example 22110: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic acid N-[4-(morpholin-4-yl)-phenyl]-amide, TLC: hexane/ethyl acetate (1 :4) 
Rt= 0.31. 

Example 23: 4-(N'-Methyl-N'-C3,§..bistrif!upromethyl-benzoyll-amino1-5-Cnaphth-2-ylroent-2-. . . . . . .. ~: . . 

enoic acid N-C4-chloro-2-methyl-ohenyll-amide is also prepared in a manner analogous to 
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that described in ·example 22 bUt using 4-(N-methyl-N-(3, 5-bistrifluoromethyl-benzoyl)-

amino]-5-(naphth-2-yl)-pent-2-enoic acid. 

The following compounds are also prepared analogously to Example 23: 

Examole 23/1: 4-[N'-Methyl-N'-(3,S-bistrifluoromethyl-benzoyl)-amino)-5-(naphth-2-yl)-pent-

2-enoic acid N-(3,4-dimethoxy-phenyl)-amide. 

Example 2312: 4-[N'-Methy~N'~{3,5-bistrifluoromethyl-benzoyl)-amino)-5-(naphth-2•yl)-pent-
2-enoic acid N-(2,4-dihydr.oxy-phenyl)-amide. 

~ . . ·. . 

Example 23/3: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic acid N-ethyl-N-phenyl-amide. 

Example 23/4: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-aminoJ-5-(naphth-2~~j..pent-

2-enoic acid N-(2-rnethyl-3-nitro-phenyl)-amide. 

Examcle 24: 4-fN'-Methyl-N'-C3.5-bistrif!uoromethyl-benzoyl):aminol-5-C1-methyHndol-3-yD­

pentangic acid N-phenvl-a!riwe: A mixture consisting of 43.2 mg of 4-[N'-methyl-N'-(3,5-bls­

trifluoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-yl)-pentanolc acid, 8.9 mg of aniline, 

36.65 mg of propanephosphonic acid anhydride, 60 µI of triethytamine and 1.5 ml of 

methylene chloride is left to stand at room temperature for 16 hours. 0.5 ml of 1 N potassium 

carbonate solution is then added and the mixture is shaken vigorously. After separation of 

the phases, the organic phase is separated off and concentrated by evaporation. In this 

way the title compound is obtained in the form of a white foam. Rf value = 0.547 (ethyl 

acetate). 

The following compounds are also prepared in a manner analogous to that desaibed in 

Example24: 

Example 24/1: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-ami~]-5~(1-methyl-indol-3-

yl)-pentanoic acid N-(4-chloi'o-2-methyl-phenyl);.amide, Rt value= 0.55 (ethyl acetate). 
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Example 2412: 4-[N'-Methyl-tl-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(3,4-dimethoxy-phenyl)-amide, Rf value = 0.63 (methylene 

chloride/methanol 95:5). 

Example 2413: 4-(N'-Methyl-N'-(3,S-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid N-(2,4-dihyc:troxy-phenyl)-amide, Rt value • 0.37 (ethyl acetate). 

Examcle 24/4: ~N' -Methyl-N'-(3,5-blstrlfluoromethyl-benzoyl)-amino]-5-(1-methyl-indoJ-3.. 

yl)-pentanoic acid N-athyt..N-phenyl-amide, 'Rt value = 0.43 (ethyl acetate). 

Examcle 24/5: 4-[N'·Methyl-N'-(3,5-bistrifluoromethyt..benzoyl)-amino)-5-(1-methyl-indol-3-

yl)·pentanoic acid N-(2-methyt..3-nitro-phenyl)-amlde, Rt value = O. 74 (ethyl acetate). 

Examo!e 24/6: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-

yl)-pentanoic acid .N-(3-methyl-6-methoxy-phenyl)-amide, Rt value= 0.70 (methylene 

chloride/methanol 95:5). 

Example 24n: 4-[N'-Methyt..tr-(3,5-bistrifluoromethyl-t>enzoyl)-amino]-5-(1-methyl-indo!-3-
' . 

yl)-pentanoic acid N-(4-methyl-pyrimidin-2~yl)-amide, Rt value = 0.25 (methylene 

chloride/methanol 95:5). 

Example 2418: 4-[N'-Methy~'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-S­

yl)-pentanoic acid N-(pyrimidin-2-yl)-amide, Rf value = 0.23 (methylene chloride/methanol 

95:5). 

Examole 2419: 4-[N'·Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-

yl)-pentanoic acid N-[4-(morpholln-4-yl)-phenyQ-amide, Rt value = 0.36 (ethyl acetate). 

Example 25: 4-[N'-Methyl-N'-C3,5-bistrifluoromethyl-benzovtl-amino1-5-C1-methyl-indol-3-y!)­

Dent-2-enoic acid N-C4-cbloJ'0:2-methVl-phenVll-amide is also prepared in a manner 
. ' ... .'(~ : . ·\ . . . . ·. . : . . . . . 

analogous to that described in ~mple 5 but using 4-[N-methyl-N-(3,5-bistriftuoromethyl-

benzoyl)-amino]-5-(1-methyl-indol-3-yl)-pent-2-enoic acid. 
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The following compounds are also prepared analogously to Example 25: 

Example 2511: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-lndol-3-

yl)-pent-2-enoic acid N-(3,4-dimethoxy-phenyl)-amide, Rf val\le = 0.21 (hexane/ethyl 

acetate 1:1). 

Example 2512: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amlnoJ-5-(1-methyMndol-3-. . 

yl)-pent-2-8noic acid N-(2,4-dlhydroxy-phenyl)-amlde, Rr value = o.14 (methylene -

chloride/methanol 95:5). 

. . 

Example 2513: 4-[N'-Methyl-N'-(3,5-bistrlfluoromethyl-benzoyl)-amlno]-5-(1·methyl-lndol-3-

yl)-pent-2-enolc acid N-ethyl-N-phenyl-amida, Rf value = 0.29 (hexane/ethyl acetate 1 :1 ). 

Examoll 2514: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-
• • • 4' ~ •• ,~ 

yl)-pent-2.anoic acid N-(5-chloro-2-methyl-phenyl)-amlde, Rf value = 0.23 (hexa~i;~ 
?~·.'i; ! . 

acetate 1: 1 ). 

ExamDle 26: 4-CN'-Me~yl-N'-C3.5-bistrifluoromethyl-benzovt)-aminol-5-(1H-indol-3-yll­

pentanoic acid N-C3-chlorob8nzyl)-amide: 27 pl of triethylamine are added to a solution of 

106 mg of 4-[N'-methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)­

pentanoic acid hydroxysuccinimide ester. and 28 mg of 3-chlorobenzylamlne in 1 ml of 

methylene chloride. The reaction mixture is left to stand at room temperature fQr 18 hours. 

The iaaction mixture is then concentrated by evaporation and the residue is taken up in 

ethyl acetate and washed in succession with 2N potassium carbonate solution, water, 0.1 N 

hydrochloric acid, and brine, dried over sodium sulfate and again concentrated by evapora­

tion. In this way the title compound is obtained In the form of a colourless foam. 

The starting materials can be prepared as follows: 

a) 4-CN'-Methyl-N'-C3.5-bistrifluoromethyl.;benzoyn;;amlnoJ-5-<1 H-lndol-3-yl>-pentanoic acid 

· hydroxvsuccinimide ester: A solutiori of 27 .o g of 4-[N.•-methyl-N'·(3,5-bistrifluoromethyl­

benzoyl)-amino]·5-(1 H-indol-3-yl)-pentanoic acid, 6.5 g of N-hydroxysuccinimide and 12.2 g 

of N,N'-dicyclohexylcarbodiimide in 800 ml of tetrahydrofuran is stirred at room temperature 
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for 18 hours. The reaction solution·is than filtered and the filtrate is concentrated by evap­

oration. The residue is taken up in ether and again filtered and concentrated by evapora­

tion. In this way the the tiUe compound is obtained in the form of a colourless white foam. 

bl 4-CN-Methyl-N-f3.5-blstrifluoromathyl-banzoyll-amino1-5-C1 H-indol-3-Vll-Pent@noic acid: 
. . . ' . ·; .... : . . ~ . . . 

A solution of 30 g of 4-(N-methyl-N-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-

pentanoic acid ethyl ester and 3.7 g of lithium hydroxide In 210 ml of tetrahydrofuran/­

methanol/water = 212/1 is stirred at room temperature far 3 hours and then concentrated by 

evaporation. The residue is dissolved In 300 ml of water, extracted with ether, acidified to 

pH = 2 with 0.1N hydrochloric; acid and extracted three times with ether. The combined 
organic phases originating from the extraction of the acidic aqueous phase are washed with 

water and saturated NaCl solution, dried (magnesium sulfate) and concentrated by evap­

oration. In this way the title compound is obtained in the form of a yellow foam. 

c) 4-CN-Methyl-N-C3.5-bistrifluoromethv~b@nzoyltamino1-5-C1 H-indol-3-yl)..Qentanoic acid 

ethyl e~tei-: A. &oit.ltio~ at 34.3 g or .4-[~-met11v1-N-c3.5-b1Strit1uoromethyl-benzoyl>-am1noi-s. 
(1 H-indol-3-yl)-pent-2-enoic acid· ethyl ester in 340 ml of tetrahydrofuran is hydrogenated at 

20°C for 80 minutes in the presence of 3.4 g of palladium/activated carbon (10%) and 0.4 g 

of 1,2-clichlorobenzene. The reaction mixtUre is then filtered and concentrated by 

evaporation. In this way the title compound is obtained in the form of a brownish resin. 

d) 4-[N-Methyl-N-C3.5-bistrifluoromethyl-benzoyll-amino]-5-(1 H-inclol-3-yll-pent-2-enoic acid 

ethyl ester: 57.1 g of 3,5-bis-trifluorom~thyl-benzoyl ~lorida, 104 ml of triethylamine and 

. 5.2 g of 4-dimethylamino-pyridine am added at 0° under argon to a solution of 54.2 g of 4-

(N-methyl)-.mino-5-(1 H-indol-3-yl)-~nt-2-enoic acid ethyl ester in 595 ml of methylene 

chloride. The reaction mixture is stirred at 200 for 16 hours and then poured into water. The 

organic phase is separated off and the ~~ueous phase is extracted a further three times 

with ethyl acetate. The combined organic pt:Jases are washed with 0.01 N hydrochloric acid, . . . . . 

water and saturated NaCl solution, ~ried (magn!Bsium sulfate) and concentrated by evap­

oration. The residue is chromatograP.he~. (silica gel, hex21ne/ethyl acetate 7:4). In this way 

the tiUe compound is obtained in the form of a colourless resin which tums a brownish 

colour with time. 
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e) +<N-Methvl>-amino-5-<1 H-jqdol-3-yl)-pent-2-enoic acid ethyl e&ter: 250 ml of trifluoro­

acetlc acid are added dropwise over a ·period .. of 20 minutes to a solution of 72.1 g d 4-(N­

methy!-N-tert-butyloxycarbOnyl)-amino-5-(1-tart-butyloxycarbonyl-indol-3-yl)-pant-2-enoic 

acid ethyl ester in 550 ml of methylene chloride. The reaction mixture is stirred at room 

temperature for 18 hours and thta~·· concentraled by ~Vaporation. The residue is dissolved in 

300 ml of toluene and again eoncentratad by evaporation. That step is repeated twice more. 

The crude product (brownish oil) so obtained can be processed further without further purifi· 

cation. 

f) 4-CN;.Methyl-N-tert-buM~rbonytl;lmfno-5-<1-t8rt-butv1oxycarbonvt-indo1-s-vn-cent-2-
enoic acid ethyl ester: 11.5 g Of Sodium hydride (100 %) are added in portions at 00. to 8 

solution of 108.2 g of phosphonoacetic.acld biethyl ester in 1200 ml of absolute tetrahydro­

furan and the mixture is stirred at that temperature for 30 minutes. A solution of 91.2 g of N­

methyl-N-tert-butyloxycarbonyl-amino-3-(1-tert-butyloxycarbony!-indo!-3-yl)-propanal in 

1200 ml of THF is then added dropwise over a period of 90 minutes. When the dropwise . 

addition is complete, the mbdure is stirred at 00 for a further 30 minutes. The reaction 

miXture is then poured into water and extracted three times using 500 ml of ether each time. 

The combined organic phases are washed three times with water and once with saturated 

NaCl solution, dried (magnesium sulfate) and concentrated by evaporation. The residue is . . . ~ 

purified by chromatography (silica gel, hexane/ethyl acetate 3:2). In this way the tiUe 

compound is obtained in the form of yellow oil. 

g) N.:.N!ethv1-N-tert-butvloxvcai1:>onvl-amlno-3-(1-tert-butvloxycarbonyl-indol-3-yll-propanal: 

A solution of 88.1 g of N-methyl-N-tert-butyloxycarbonyl-ami~(1-tert-butyloxycarbonyl­

indo!-3-yl)-propanecarboxylic acid methyl ester in 1800 ml of toluene is cooled to -78° under 

argon. At that temperature ·ses:2 ml of a 20 % diisobutYfaluminium hydride solution in 

toluene are slowly added droPwise. When the dropwise.addition is complete, the mixture is 

stirred at that temperature for a further sO minutes. Then at the same temperature 42 ml of 

methanol and at 0° 2900 ml of a solution of 910 g of potassium sodium tartrate in water are. 

added to the reaction mixture. The mixture is stirred vigorously at 0° for 2 hours. The 

phases are then separated and the aqueous phase is extracted three times using 2 litres of 

diethyl ether each time. The combined organic phases are washed with water and saturated 

NaCl solution, dried (magnesium sulfate) and concentrated by evaporation. The title 
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compound is thus obtained In the form of a yellow oil. and reacted further without being 

purified .. 

h) N-Methy!-N·tert·buMoxvcarb9nyl-amino-3-C1-tert-buty!oxycarbonyl-lndol-3-yD-propane­

carboxylic acid metf1vl ester: 295 ~. of silver(!) ~xlde are added, with stirring, to a solution of 

75 g of N-tert-butyloxycarbonyl-ami~(1-tert-buty!oxycarb,onyl-indol-S-yl)i>ropane­

carboxy!ic acid methyl ester in 770 ml of N,N-dimethylfonnamide. 75 ml of methyl iodide are 

then added dropwise. The reaction mixture rtse' to a temperature of 400 and is stirred at 

room temperature for 2 days and then diluted with 800 ml of ethyl acetate, filtered and 

concentrated by evaporation. The residue Is purified by chromatography (silica gel, 

hexane/ethyl acetate 3:2). In this way th~ title compound is obtained In the form of a yellow 

oil. 

The following compounds are a!so prepared in a .manner analogous to that desaibed in 

Example26: 

·.:' 

Example 26/1: 4-{N'-Methyl-N'-(3,5-blstrifluoromethyl-benzoyt)-amino}-5-(1 H-indol-3-yl)­

pentanoic acid N-(3,4-dichlorobenzyl)-amide. 

Example 2612: 4-(N' -Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)­

pentanoie acid N-(4-methoxy-benzyl)-amide. 

Example 2613: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-~nzoyl)-amino]-5-(1 H-indol-3-yl)­

pentanoic acid N-(2-(2-pyridyl)-ethyl]-amide. 

Example 26/4: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indo!-3-y!)­

pentanoic acid N-(2-(4-hydroxy-phenyl)-ethyt}-amide. 

example 26/5: 4-(N'-Methyl-N'-(3.~l;>istrifluoromethyl-benzoyl)-amino}-5-(1H-indol-S-y!)-
~ : . . ' . . . 

pentanoic acid N-(2-pyridylmethyl)-l[lmlde. 
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Example 2618: 4-[N'-Meth~N'~(3,5-bistrifluoromethy!-benzoyl)-8mino]-5-(1.H-indo!-3-yl)­
pentanolc acid N-[3-(morpholin-4-yl)-propyl]-amide, Rf value = 0.21 (methylene 

chloride/methanol 9: 1). 

Example 260: 4-[N'-Methy~N'-(3,5-bistrifluoromeihyl-benzoyl).;amino]-5-(1H-indol-3-yl)­
pentanoic acid N-propyl-amide. 

Example 2818: 4-[N'·M~N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1H-i.ndol-3-yl)­
pentanoic acid N-(5-hyclroxy-pentyl)-amide. 

Example 2619: 4-[N'-Methyl,;N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)­

pentanoic acid N-(carbamoylmethyl)-amide. 

Example ·21: 4-CN'-Methyl-N'-C3.5-blstrifluoromethyl-benzoy!l-amino).s;c1 H-lndol-3-vtl-pent-2-
= •. :"·.i.f!·~~~ 

enoic acid N-C3.4-dichlorobenzvl>-amide is also prepared in a manner analogous"tO'ihat 

described in Example 26 but using 4-[N-methyl-N-(3,5-blstrifluoromethyl-benzoyl,lWiino]-5-

(1 H-indol-3-yl)-pent-2-enoic acid hydroxysuccinimide ester. 

The starting materials can be prepared as follows: 

a) 4-CN'-Methyl-N'-C3.5-bistrifluoromethvt-benzovtl-aminoJ-5-C1 H-inctol-3-yll-oent-2-enoic acid 

hydromuccinlmide ester: A solution of 12.2 g of 4-[N'-metti~N'-(3,5-blstrifluoromethyl­

benzoyl)-amino].;5-(1 H~ndol-3-yl)-pent-2-eriOic acid, 2.85 g of N-hyclroxysuccinimide and 

5.12 g of N,N'-dicyclohexylcarbodiimide in 380 ml of tetrahydrofuran Is stirred at room temp­

erature for 16 hours.The reaction solution is then filtered and the filtrate is concentrated by 

evaporation. The residue is taken up In ettier and again filtered and concentrated by evap­

oration. In this way the title compound is obtained in the form of a colourless white foam; 

bl 4-CN-Methv!-N-C3.5-bistrifluoromethyl-benzavll-amino1-5-C1 H-indoi.;3-yl>-oent•2-enoic acid: 

A solution of 8.5 g of 4-(N-methyl-N-(3,5-bistrifluoromethyl-benzoyl)-amlno)-5-(1 H-lndol-3-

yl)-pent-2-enoic acid ethyl ester and 1.2 g of lithium hydroxide in 70 ml of tetrahydrofuran/­

methanoVwater = 212/1 is stirred at room temperature for 16 hours and then concentrated 

by evaporation. The residue Is dissolved in 150 ml of water with heating ta 500, extracted 

··,, 
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with ether at 200. acidified to pH = 2 with 0.1 N h~loric acid and extracted three times 

with ether. The combined organic pha•as originating fl'om the extraction of the acidic 

aqueous phase are washed with water and saturated NaCl solution, dried (magnasium 

sulfate) and concentrated by evaporation. In this way the tide compound is obtained In the 

form of a yellow foam. 

The following compounds are also prepared analogously to Example 27: 

Example 27/1: 4-[N'-Methyl-N'-(3,S-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yt).pent-
. . 

2-enoic acid N-(4-methoxy-benzyl)-amide. 

Example 27/2: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1H-lndol-3-yl)-pent-

2-enoic acid N-[2-(2-pyridyl)-ethyl]-amida, Rf value = 0.083 (ethyl acetate). 

Example 27/3: 4-[N'-Methy~N'-(3,S-bistriflu~i;ometh~benzoyl)-amino]-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-(2-(4-hydroxy-phenyl)-ethyl]-amide. 

Example 27/4: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-(2-pyridylmethyl)-amide. 

Example 27/5: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1H-indol-3-yl)-pent-

2-enoic acid N-[3-(morpholin-4-yl)-propyl)-amide, Rt value = 0. 71 (methanol/water 3:1). 

Example 27/6: 4-(N'-Methyl-N'-(3, 5-bistrifluoromethyl-benzoyl)-amino)-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-propyl-amlde. 

Example 2717: 4-[N'·Methyl-N'-(3,5-bistrifluorQmethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-(5-hydroxy-pentyl)-amide. 

Example 27/8: 4-[N'-Methyl-N'-(3,S-bistrifluorornethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-pent-. . ~ . . . . 

2-enoic acid N-(carbamoylmethyl)-amide. 
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Example 27/9: 4-(N'-Methyl-Nt-(3,5-bistrifluoromelhyl-banzoyl)-amino]-5-(1 H-indol-3-yl)-pent-
. : . . . . . . 

2-enoic acid N-(1-phenyl-ethyl)-amide, Rf value = 0.125 (methylene chloride/methanol 

19:1). 

Example 28: +rN'-Methyt-N'-C3.5-bistrifluoromettwl-benzoyD-amjnoJ..5-C1 H-indol-3-yll­

pentanoic acid N-phenvl-amida: A mixture consisting of 42.9 mg of 4-[N'-methyl-N'-(3,5-bis­

trifluoromathyl-benzoyl)-amlnoTS-(1 H-indol-3-yl)-pantanolc acid, 8.9 mg of aniline, 38.65 mg 

of propanephosphonic acid anhydride, 60 µI of trlethylamine and 1.5 ml of methylene 
: ,. . . .·. 

chloride is left to stand at n>om temperature for 18 hours. 0.5 ml of 1 N. potassium carbonate 

solution Is then added and the mixture is shaken vigorously. After separation of the phases, 

the organic phase is separated off and concentrated by evaporation. In this way the title 

compound Is obtained in the form of a white foam. Rt value = 0.26 (ethyl acetate). 

The following compounds are also prepared in a manner analogous to that described in 
. . ~;;;,_:.:· 

Example 28: · · 
.~/rf; 

Example. 28/1: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benioyl)-amino]-5-(1 H-indol-3-yl)­

pentanoic acid N-(4-chloro-2-methyl-phenyl)-amide. 

Example 28/2: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)­

pentanolc acid N-(3,4-dimethoxy-phenyl)-amide. 

Example 2813: 4-(N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(1 H-indol-3-yl)­

pentanoic acid N-(2,4-dihydroxy-phenyl}-amide. 

Example 28/4: 4-[N'-Methyl-N'-{3,5-bistrifluoromethyl-benzoyl)-amlno)-5-(1 H-indol-3-yl)­

pentanolc acid· N-ethyl-N-phenyl-amide. 

Example 28/5: 4-[N'-Methyl-N'-~15-bistrifluoromethyl-benzoyl)-amlno)-5-(1 H-indol-3-yl)­

pentanoic acid N-(2-methyl-3-nitro-phenyl)-amide. 

Example 29: 4-CN'-Methyl-N'.(3,5-bistrifluoromethvJ-benzoyU-aminoJ-5-C1 H-indol-3-yl>-oent-2-

enoic acid N-<4-chloro-2-methyl-phenyl>-amide is also prepared in a manner analogous to 
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that described in Example 28 but using 4-[N-methyl·N-(3,5-bistrifluoromethyl-benzoyl)· 
. . 

amino)-5-(1 H-indol-3-yl)-pent-2-enoic acid. 

The following compounds are also prepared analogously to Example 29: . . 

ExamQle 29/1: 4-[N'·Methyl·N'-(3,5-bistriftuoromethyt..benzoyl)-amlno]-s.(1H-indol-3-yl)-pent-

2 ... noic acid N-(3,4-dimethoxy-phenyl,...mide. 

Ex@mQle 2912: 4-[N'-Methyt..N'-(3.S-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-(2,4-dihydroxy-phenyl)-amide. 

Example 29/3: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-pent· 

2-enoic acid N-ethyl-N-phenyl-amide. 

Example 29/4: 4-(N'-Methyl-N'-(3.~istrifluoromethyl-benzoyl)-amino)-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-(2-methyl-3-nitro-phenyl)-amide~ 

Exarriple 29/5: 4-[N'-Methyl-Ni-(3,S-bistrifluoromethyl-benzoyl)-amino)-5-(1 H-lndol-3-yl)-pent-

2-enoic acid N-(3-methyl-6-methoxy-phenyl)-amide. 

Example 29/6: 4-[N'-Methyl-N'-(~,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-(4-methyl-pyrimldln-2-yl)-amide. 

Example 29U: 4-[N'-Methyl-N1-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1H-indol-3-yl)-pent-

2-enoic acid N-(pyrimidin-2-yl)-amide. • 

Example 29/8: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1 H-indol-3-yl)-pent-

2-enoic acid N-phenyl-amide. 

Example 29/9: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1H-indol-3-yl)-pent-

2-enoic acid N-[4-morpholin-4-yl)-phenyQ-amide. 
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· Example 30: C4§H..fN'-Metlw!-N'-C3.5-bistrifluoromethvl-benzoyl>-amlno1=5-phenyl-

pentanoic acid N-C2-methoxv-benzyn-amide: The compound is prepared In a manner 

analogous to that described in Examples 1 and 3 but using tert-butyloxycarbonyl-0-phenyl­

alanine as starting material, Rt value= 0.35 (hexane/ethyl acetate 1:1). 

Example 31: <4SH-lN'-Methvl-N'-C3.5-bistrifluoromethvl-benzoyD-am!noJ-5-phenyl­

Pentanoic acid N-!2-methoxy-Phenvn-amide: The compound is prepared in a manner 

analogous to that described in Examples 1 and 3 but using tert-butyloxycarbonyl-0-phenyl­

alanine as starting material; Rf value = 0.41 (hexane/ ethyl acetate 1 :1). 

examcle 32: 4-CN'-(3.5-Bistrifluoromethyl-beozovn-N'-methyt-amjnol-5.5-d!phenyl,.oentanoic 

acid N-cyclooropvt-amide: 43 mg (0.0693 mmol) of 4-[N'-(3,5-bistrlfluoromethyl-benzoyl)-N'­

methyl-amino]-5,5-diphenyl-pentanoic aeid N-hydroxysuccinlmldyl ester are added to a 

solution of 5.0 mg (0.083 mmol) of cyclopropylamlne and 11.6 ml (0.083 mmol) of triethYl­

amine in 1 ml of methylene chloride and the mixtu111 is left to stand at room temperature for 

24 hours. The reaction mixture is then washed with 0.5 ml of a 1 N aqueous potassium 

carbonate solution. The organic phase is concentrated by evaporation In a vacuum centri­

fuge. The title compound is obtained in the form of a white foam. TLC: ethyl acetate Rf = 

0.62. 

The starting compounds are prepared as follows: 

(a) 2.(N-tert..Sutoxycarbonyl-N·m•thyll-amlno-3,3-diohenyl-propanojc acid methyl ester: 

To a solution of 34.2 g (0. 10 mol) of 2-tert-butoxycarbonylamlno-3,3-diphenyt-propanoic 

acid [J. Med. Chem. 35 (1992) 3364) in 250 ml of N,N·dimethylfonnamlde there are added 

in succession 121.9 g (0.52 mol) of silver(I) oxide in one portion and 26 ml (0.41 mol) of 

methyl Iodide dropwlse over a period of 20 minutes. After 26 hours' stirring at room temp­

erature, the mixture is diluted with ethyl acetate, and the oxide is filtered off over Hyflo and 

then washed with ethyl acetate. The organic phase is concentrated by evaporation first In a 

rotary evaporator and then under a high vacuum. The residue is dissolved in ethyl acetate, 

washed three times with water and once with brine, dried over sodium sulfate dried and 

concentrated by evaporation. The title compound is obtained in the form of a beige solid. 

TLC: methylene chloride/methanol (95:5) Rr = 0.28; RtCHPLC) = 20.8 min; 
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1H-NMR (300 MHz, drDMSO, RT) d 7.38-7.13 (m, 1QH), 5.57/5.35 (d, 1H), 4.63 (d, 1H), 
~ . . 

3.4813.44 (s, 3H), 2.6512.82 <•· 3H), 1.3911.27 (s, 9H): FAB-MS (M+H)+ = 370. 

(b) (1-HVdroxymethyl-2.2-diphenvl-etbyl\:metbyk;arblmjc acid ted-bulyl ester: To a 

solution of 32.0 g (86.6 mmol) of 2-(N-tert-buto~rbonyl-N-methyl)-amlno-3,3-diphenyl­

propanoic acid methyl ester In 4PQ ml of ether there are added in succession 3.0 g 
' .. · . . 

(130.0 mmol) of lithium borohydride in portions and 5.3 ml (130 mmol) of methanol dropwise 

(foamsl). The reaction mixture Is stirred under .reflux fbr 3 hours, then cooled with an ice 

bath; 40 ml of 0.5N hydrochloric acid are added (foams!). After further dilution with water, 

the mixture is extracted twice with methylene chloride. The combined organic phases are 

dried over sodium sulfate and concentrated by evaporation. The title compound is obtained 

in the form of a white foam. TLC: methylene chloride/methanol (95:5) Rf= 0.46; Rt(HPLC) 

= 18.0 min; 1 H-NMR (300 MHz, CDCl3, RT) d 7.38-7.14 ('11. 10H), 4.93 (br, 1H), 4.19/4.02 

(~. 1H), 3.62 (m, 2H), 2.70/2.60 (s1 SH), 2.08 (br, 1H), 1.50/1.38 (s, 9H); FAB-MS (M+H)+ = 
342. 

(c) (1-Forrny1~2.2-ciiDhenvl-ethyll-rnethyk:a~m1c acid tert-buM ester. 17.8 ml (127 mmol) 
. . . . ., . . ····: . ·,·; . 

of triethylamine and a solution of 22.8 g (127 mmol) of sulfur trioxide pyridine complex in 

100 ml of dimethyl sulfoxide are added in su~sssion to a solution of 14.5 g (42.5 mmol) of 

(1-hydroxymethyl-2,2-diphenyl-ethyl)-methyl-carbamic acid tert-butyl ester in 80 ml of 

dimethyl sulfoxide. After 45 mjnu~s the reaction mixture is poured into ice-water and 

extracted completely with ether. The corn~i,ne.~· organic phases are washed twice with 1M 

potassium hydrogen sulf~te, twice With water ~nd once with 1 M sodium hydrogen 

carbonate, dried over sodium sul~te and concentrated by e~po-.tion. The tiUe compound 
. . ·.· . . 

is obtained in the form of a yellow oil. TLC: methylene chloride/methanol (95:5) Rf = 0.88; 

Rt(HPLC) = 20.1 min; 1H-NMR (300 MHz, COCl3~ RT) d 9.53 (s, 1H), 7.42-7.16 (m, 10H), 

5.3515.00 (d, 1H), 4.5714.55 (d, 1H), 2.6212.54 (s, 3H), 1.50/1.40 (s, 9H). 

(d) 4-CN-tert-Butoxycarbonyl-N-methyll=amino-5.5-diphenyl-pent·2-enoic acid ethVI ester: ,.. ., .· . . . .: : . . 

A solu~on of 14 ml (68 mmol) of phosphonoacetic ~~cl trieth~ ester in 1~ ml C>f tetrahydro-

furan is added at OOC to a solution of 3. 7 9. (84 mmol) _of 55-85 o/o sodium hydride dispersion 

(washed three times with pentane) In 130 ml of tetrahydrofuran. After 1 hour a solution of 

13.6 g (40 mmol) of (1-formyl-2,2-diphenyl..ethyl)-methyl-carbamic acid tert-butyl ester in 
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·· 130 ml of tetrahydrofuran is added dropwise. After 4 hours the reaction mixture is rendered 

neutral with 1 M potassium hydrogen sulfate and then diluted with water and ethyl acetate. 

The organic phase is washed three times with water, dried over magnesium sulfate and 
' ' 

concentrated by evaporation. The residue ls chromatographed on silica gel with methylene 
chloride/methanol (89:1 to 98:2). The.title compound is obtained In the tonn of a yellow oil. 

TLC: methylene chloride/methanol (98:2) Rt= 0.45; Rt(HPLC) • 21.8 min; 
1 ' ' ·. : ' 
H-NMR (300 MHz~ CDCl3, RT) d 7.38-7.18 (tn, 10H), 8.77 (m, 1H), 5.77 (m, 1H), 5.7815.49 

(m, 1H), 4.13 (q, 2H), 4.13 (m, 1H), 2.6412.55 (s, 3H), 1.50/1.36 (S, 9H), 1.24 (m, 3H). 

(e) +MetbylarDino-5.5-dichenyl-pent~2-enoic acid ethyl •star: 22 ml (0.28 mol) of trifluoro­
acetic add are added c:trop,Nise to a solution of 14.2 g (34. 7 mmol) of 4-(tert-butoxycarbonyl-

' ' 

methyl-amino)-5,5-diphenYfi>ent-2-erioic acid ethyl ester in 100 ml of methylene Chloride. 
After 5 hours the reaction mixture ii concentrated by evaporation and then twice toluene is 

added and the mixture concentrated by evaporation. The residue is dissolved in methylene 
'· "• • ~-~_i:~ 

chloride, washed with saturated sodium hydrogen carbonate solution, dried over sOdlum 
sulfate and again concentrated by evaporation. The title compound is obtained In 'lbe form 

of a yellow oil. TLC: methylene chloride/methanol (95:5) Rf• 0.26; Rt(HPLC) = 12.5 min; 
1H-NMR (300 MHz, CDCl3, RT) d 7.38-7.15 (m, 10H), 6.66 (dd, 1H), 5.84 (d, 1H), 4.12 

(q, 2H), 3.97 (d, 1H), 3.81 {m, 1H), 2.31(s,3H), 1.33 (br, 1H), 1.24 (t, 3H). 

(f) +rtH3.5-BistrifluoromethVl-benzoyO-N-methyHlmiDQJ..5.5-djpheOyl-pent-2-enoic acid 

ethyl ester: A solution of 10.6 g (34~3 mmol) of 4-mathyfamino-6,5-diphenyl-pent-2-enoic 

acid ethyl ester In 110 ml of methylene chloride Is added at O°C via a cannula to a solution 

of 6.7 ml (36;0 mmot) of 3,5-bistrifluoromethyl-benzoyl chloride in 110 ~I of methylene 

chloride. 5.8 ml (41. 1· mmol) of triethylamlne and 0.4 g (3.4 mmol) of 4-dimethylamino­

pyridine are .then added. After 1 hour the reaction mixture is diluted with. ethyl acetate and 

washed twice with water and once with brine. The aqueoU. phases are back-extracted once 
with ethyl acetate. The com~ineQ organic phases are then dried over magnesium sulfate 

and concentrated by evaporation. The residue Is chromatogi'aphecl on silica gel with 

methylene chloride/methanol (100:0 to 98:2). Th• title compound is obtained in the form of 

a light-yellow foam. TLC: methylene chloride/methano!(98:2) Rr = 0.38: Rt(HPLC) = 22.4 
min; 1H-NMR (400 MHz, ds·DMSO, 120-c) d 8.00 (br, 1H), 7.47-7.29 (m, 10H), 7.26-7.20 

·. ·. -~~ 
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(m, 2H), 8.83 (dd, 1H), 5.98 (d, 1H), 5.89 (br, 1H), 4.65 (d, 1H), 4.10 (q, 2H), 2.68 (s, 3H), 
1.18 Ct. 3H); FAS-MS (M+H)+ = 550. 

(g) +rN-C3.5-Bistrifluoromethvl:benmyll=N-methyl-amino].5.5-diphenVl-pentanoic acid ethyl 
. . ..;. . . . ·. '• . . . ~ . . . . 

ester: A solution of 15.0 g (27.3 mmol) of 4-[N-(3,5-blstrifluorornethyl-benzoyl)-N-rnethyl-
amino]-5,5-dlphenyl-pent-2-enoic acid ethyl ester in 400 ml of tetrahydrofuran is hydrogen­
ated with 1.5gof10 % palladium on activated carbon under 1 atm. of hydrogen. After 
4 hours the suspension is fdtered over Hyflo and washed with tetrahydrofuran, and the 
filtrate is concentrated by evaporation. The tiUe compound is obtained in the fonn of a 
yelow oil. TLC: ethyl acetate/hexane (1~) Rf= 0.50; Rt(HPLC) = 22.4 min; 1 H-NMR 

(400MHz, ct6-DMSO, 120-C) d 7.96 (br, 1H), 7.48-7.18 (m, 12H), 5.44 (br, 1H), 4.31(d,1H), 
4.05 (q, 2H), 2.56 (br s, 3H), 2.44-2.27 (m, 2H), 1.93 (m, 1H), 1.76 (m, 1H), 1.17 (t, 3H); 
FAB-MS (M+H)+ = 552. 

(h) +rN-<3,5-Bistrifiuoromatlwl-benzovl).N-metbyl-aminol-5.5-c!iPhenvt-Pentanoic acid: 
: . . 

45mlof1N sodiumhy(lroxicte are added t9'a,solution of 15.2 g (27.6 mmol) of 4-[N-(3,5-·.· ····-:=···· ·, .. :. . . . . .. ;' ... . . 

blstrffluoromethyl-benzoyl)-N-me'1yl-amlno]-5,5-diphenyl-pentanoic acid ethyl ester in 
160 mt of tetrahydrofuran/methanol (2: 1). After 2 hours the reaction mixture is concentrated 
by evaporation, diluted with water ilnd renc;tered acidic with cold 2N hydrochloric add. The 
white precipitate is filtered off, then washed with water and dried under a high vacuum at 

. :' I 

so·c. The title compound is obtained in the tonn of a white solid. TLC: methylene chloride/­
methanol (95:5) Rf= 0.21; RtCHPLC) _= 18.5 min: 1H-NMR (400 MHz, J'-DMSO, 120-C) d 
7.96 (br, 1H), 7.48-7.18 (m, 12H), 5,;4~ (br. 1H), 4.31(d,1H), 2.55 (br s, 3H), 2.38-2.19 
(m, 2H), 1.91(m,1H), 1.73 (m, 1H); FAS-MS (M+H}+:::: 524. 

(i) 4-fN'-(3.§.Bistrifluorpmethyl-benzovn-N'-metbvJ-amino]-5,5-diQheoyl=pentanoic acid N-
. . . . :. . .. , .. · ... ' . . . ~ . .. .· . 

hydroxvsuccinimidyl ester: 143 mg (1,2 mmol) of N-hydroxysuccinimide and 28 mg 

(0.23 mmoO of 4-dimethylaminopyridine are added tp a solution of 600 mg (1.15 mmol) of 
4-[N-(3,5-bistrifluoromethyl·be.nzoyl)-N-met~l-a~no]-5,S-diphEtnyl-pentanoic acid in 9 ml of 
methylene chloride and the mixtu.re i~ cooled te> o•c. 247. mg (1.26 mmol) of N-ethyl-N'-(3-
dimethylamlnopropyt)-carbodlimld' hyc;frochloride are thftn added an~ the reaction mixture 
is stirred at o•c for 1 o minutes and then at.room tem,,.,rature for 22 hours. The mixture is 
poured into ice-cold 5 o/o citric acid an.d the aqueous phase is extraded three times with 
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methylene chloride. The combined organic phases are wash8d with brine, dried over 

sodium sulfate and concentrated by evaporation. The title compound is obtained in the 

form of a light-yellow solid. TLC; methylene chloride/methanol (95:5) Rf = 0.83; Rt(HPLC) = 

20.8 min; 1H-NMR (400 MHz. d6-0Mso, RT) d 8.08 (br, 1H), 7.54-7.12 (m, 12H), 5~58 (m, 

1H), 4.32 (br d, 1H), 2.95-2~65 (m, 2H), 2.77 (s, 4H), 2.52 (br s, 3H), 1.95 {m, 1H), 1.67 (m, 

1 H); FAB-MS (M+H)+ = 621. 

The following are also prepared analogously to Example 32: 

Example 32/1: 4-(N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyMlmino]-5,5-diphenyl­

pentanoic acid N-(prop-2-ynyl)-amide; TLC: ethyl aeetate Rf = 0. 72. 

Example 3212: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-5,5-diphenyl­

pentanoic acid N-(2-hydroxy-1, 1-dimethyl-ethyl)-amide: TLC: ethyl acetate Rf= 0.54. 

. . : ,;::/!1::.' .. 
Example 3213: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyMlminoJ-5,5-diphenyt:·.· · 

pentanoic acid N-[2-(piperidin.:.1-yl)-ethyl]-amide: TLC: ethyl acetate Rt= 0.11; 

Example 3214: 4-[N'~(3,5-Bistrifluqromethyl-benzoyl)-N'-methyl-amino]-5,5-dlphenyl­

pentanoic acid N-(3,4-dichlorobenzyl)-amide; TLC: ethyl acetate Rt = 0.69. 

Example 32/5: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-5,5-diphenyl­

pentanoic acid {4-[2-oxo-2-(pyrrolldin-1-yl)-ethyl)-plperazlne-1;.amlde}; TLC: ethyt acetate 

Rt= 0.11. 

Example 33: 4-CN'~CS.5-Bistrifluoromethyl-benzoyll-N•.methvt-aminol-5.5-diphenyl-pentanoic 

acid Cbenzotriazole-1-Smldel: Asolution of0.05 ml (0.362 mmol)of triethylamlna and ···· 

38 mg (0.0726 mmol) of 4-[N;.(3,5-bistrifluoromethyl-benzoyl)-N-methyl-amlno],;5,5-diphenyl­

pentanoic add [Example· 32(h)J in 0.5 ml of methylene chloride and a solution of 30.Bmg 

(0.289 mmol) of·1-propanephosphonlc acid anhydride in 0.5 ml of·methylene chloride are 

added in succession to 10.4 mg (0.087 mmol) of 1H.;benzotriazole and the mixture is left to 

stand 'at room temperature for 24 hours. The reaction miXture is then washed with 0.5 ml of 

a 1 N aqueous potassium carbonate solution. The organic phase is concentrated by 
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evaporation in a vacuum centrifuge. The title compound is o~ned in the form of a white 

foam. TLC: ethyl acetate Rt= 0.80. 

The following are also prepared analogously to Example 33: 
. . . . . 

Example 33{1: 4-[N'-(3,S-Bistrifluoromethyl-benzoyl)-N'-methyl-amino)-5,5-diphenyl­

pentanoic acid N-(4-methyl-phenyl)-amide; Tµ:: ethyl acetate Rf= 0.74. 

Example 33/2: 4-[N'-(3,S-Bistrifluoromethyl-benzoyl)-N'-rn.athyl-amino)-5,5-diphenyl­

pentanoic acid (3-dimethylaminomethyl-indole-1-amide); TLC: ethyl acetate Rf= 0.57. 

ExamRle 3313: 4-[N'-(3,5-Sistri~~oromethyl-benzoyl)-N'-methy~mino]-5,5-diphenyl­

pentanoic acid N-(2-hydroxy-naphth-1-yl)-amide; TLC: ethyl acetate Rf= 0.80. 

Example 34: 3-[N'-C3.5-BlstrifluoromethVl-benzoyl)-N'-melt!yl-aminoJ-4.4-diphenvl-butanoic 
' . . . I ."I · ' 

acid N-buM-amide: 42 mg-(0.0693 mmol} of 3-[N'-(3,5-blstrifluoromethyl-benzoyt)-N'-

methyl-amino]-4,4-diphenyl-butanoi~ acid N-hydroxysucclnimidyl ester [Example 34(g)] are 

added to a solution of 6.1 mg (0.083 mmol) of butylamine and 11.6 ml (0.083 mmol) of 

triethylamine in 1 ml of methylene chloride and the mixture is left to stand at room tempera­

ture for 24 hours. The reaction mixture is then washed with 0.5 ml of a 1 N aqueous 

potassium carbonate solution. The organic ~hase is concenm.ted by evaporation in a 

vacuum centrifuge. The title compound is obtained in the fonn of a white foam. 

TLC: methylene chloride/methanol (98:2) Rf= 0.24. 

The starting compound i~ prepared as foll~: 

(a) Methanesulfonic acid 2-<N-tert-b~toxycarbonyl-N-methyD-amino-3.3-diphenyl-propyl 

ester: A solution of 3.e rnl (46.1 mmol) of me'1anesulfonyl chloride in 20 ml of methylene 

chloride is added at O°C via a cannt,1la to a solution of 14.9 g (43.7 mmol) of (1-hydroxy­

methyl•2.2-diphenyl-ethyl)-methyl-carbamic acid tert-butyl ester and 7.3 ml (52.1 mmol) of 

triethylamine in BO ml of methylene chloride. The reaction mixture is stirred at O°C for 

80 minutes and then at room temperature for 4 hours. The mixture is diluted with ethyl 

acetate and poured into ice-water. The organic phase is washed twice with ice-cotd 1 M citric 
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acid and once wiih bfine, dried• over soc:lium sulf&te and concentrated by evaporation. The 

title compound Is obtained in the fonn of a yellow soUd. TLC: methylene chloride/methanol 

(95:5) Rt= 0.77; Rt(HPLC) = 19.4 min: 1H-NMR (300 MHz, CDCl3, RT) d 7.39-7.15 

(m,10H), 5.59-5.21(m,1H), 4.16 (m, SH). 2.90 (s, SH), 2.7112.62 (s, 3H), 1.5211.38 (s, 9H). 

(b) l1-Cvanomethyl-2.24phiny!-ethylHnethyHiarbiift!c Seid t!rt-buM ester: A solution e>f 

18.3 g (43. 7 mmol) of methaneaulfonlc llc1d 2-(N~tert-butoxycarbonyl-N-methyl)-amino-3,3-
diphenyl-propyl ester In 140 ml of acetonltrile is added via a cannula to a solution of 8.6 g 

(52.3 mmo1) of tetraethylammonlum cyanide in 50 ml of acetonitrile. After 84 hours a fUrther 

4.3 g (26.1 mmol) of tetraethylammonium cyanide are added. After a total of 1 O days the 

reaction mixture is concentrated by evaporation and the residue Is diluted with ethyl 

acetate/hexane (1:4) and the res~ldng solid is filtered off. The filtrate Is again concentrated 
. . . . . : . 

by evaporation and the residue is chromatographed on. smca gel with ethyl acetate/hexane 

(1:4). The title compound is obtained in the form of a white foam. TLC: ethyl acetate/- ' 

hexane (1:4) Rt= 0.35; Rt(HPLC) = 19.8 min; 1H-NMR (300 MHz, CDCl3, RT) d 7.~~7.17 
. . . . ;'-.....~;.~'.: ·. 

(m, 10H), 5.60-5.15 (m, 1H), 4.36-3.96 (m. 1H). 2.7312.68 (s, 3H), 2.05 (m. 2H), 1.5611.41 
. : ~ . .•. , 

(s, 9H). 

Altematively, the intermediate of example 34(b) may also be prepared as foll.ows: 

(b1) <1-Cvanomethyl=2.2-cliphenv!-ethyll-fnethVl-carbamic acid tert-bUtvl ester; 5.2 ml (82.9 

mmol) of methyl iodide Is added to a solution of 18.5 g (54.9 mmol) of (1.;Cyanomethyl-2,2-

diphenyl-ethyl)-carbamlc acid tert-butyl ester In 100 ml of N,N-dimethyl~tormamide, and the 

.mixture is cooled to 0°C. 2.6 g (60.6 mmol) of 55% sodium hydride is added in several 

portions. After 1h the mixture is warmed to RT and 75 ml of N,N-dlmethyffonnamlde is 

added for further dilution. After a total of 3.5 h the reacUon mixture is poured Into water ao<i 

extracted with ethyl acetate .. The organic· phase Is ·washed with water and brine. dried ov•r 

sodium sulfate and concentrated by evaporation. The title compound is obtained in the form 

of an orange-brown mass. TLC: ethyl acetate/hexane (1:4) Rf = 0.35; Rt(HPLC) = 20.0 min; 

1H-NMR (300 MHz, CDCl3, RT) d 7.3~7.17 (m, 10H), 5.60-5.~5 (m, 1H), 4.36-3.96 (m, 1H), 

2. 7312.68 (S, 3H), 2.05 (m, 2H); 1.55/1.41 (s, 9H). 

The corresponding starting materials are prepared as follows. · · 

.· -~.:.:~ 
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(b11) Methansulfonlc acid 2-N-tert-butoxycarbonylamino-3.3-diphenyl-propyl ester: A 

solution of 4.6 ml (58.9 mMo1) Of.methan~~irtmy1 dilo~de in 25 rnl .. of methylene chloride is 

added at o•c via a cannula to a solution of 18.2 g (55.5 mmol) of (1-hydroxymethyl-2,2-

diphenyl-ethyl)-carbamic acid tart-butyl ester (see WO-A-94/03429) and 9.3 ml (66.4 mmol) 
. . ,. . .. . 

of triethylamine in 80 ml of methylene chloride. After 3.5 h at RT the reaction mbcture Is 

diluted with ethyl acetate and poured into ice-water. The organic phase is washed twice wtth 

ice-cold 1M citric acid and once with brine, dried over sodium sulfate and concentrated by 

evaporation. The title compound is obtained in lhe form of a beige solid. TLC: methylene 

chloride/methanol (95:5) Rt= 0.77; Rt(HPLC) = 18.3 min; 1 H-NMR (300 MHz. CDCl31 RT) 

d7.34-7.19(m, 10H),4.78-4.58(m,2H),·4.32(m, 1H),4.14(d, 1H),4.01(dd,1H),2.91 (s, 

3H), 1.34 (s, 9H). 

(b12) C1-Cyanomethyl-2.2-dipbenyl-etbyl).;carbamic acid tert-butvl ester: A solution of 22.5 g 

(55.5 mmol) of methanesulfonic acld-2-N-tert-butoxycarbonylamino-3,3-diphenyl-propyl 

ester in 150 ml of acetonitrite ls added via a.c;annula.to a solution of 14.1 g (85.5 mmol) of 

tetraethytammonium ~Ida in.50 ml pf a•onltrile. After 5 days the reaction mixture is 

con~trab.d ·by lr\'ap~tion and the ~sldue is diluted with ethyl ac8tate and washed twice 

with ~ter 'and once with bl'iiie. The ~queous phases are extracted once with ethyl acetate. 

The combined organic phases are dried over sodium sulfate and concentrated by 

evaporation. The title compound is obtained inthe form of a beige foam. TLC: methylene 

chloride/methanol (95:5) Rf= 0.79; Rt(HPLC)= 18.9.min; 1H-NMR (300 MHz, CDCl3, RT) d 

7.35-7.19 (m, 10H), 4.65 (br, 2H), 4.15(d,1H), 2.82 (br d, 1H), 2.31(dd,1H), 1.34 (s, 9H). 

(c) 3-Methvtamino-4.4-diphenyl-butanoic acid hydrochloride: A suspension of 7.2 g (20.4 

mmol) of (1-cyanomethyl-2,2-diphenyl-ethyl)-R'.lethyl-carbamic acid tert-butyl ester and 80 ml 

of 6N hydrochloric acid is stirred under reflux for 14 hours. The reaction mixture is concen­

trated by evaporation and then twice toluene ts added and the mixture concentrated by 

evaporation again. The title compbund is obtained in the form of a beige solid. Rt(HPLC) = 

10.1 min; 1H-NMR (300 MHz. CDCl3, RT) d 8.62 (br, 0 2H), 7.57·7.19 (m, 10H), 4.53 (d, 1H), 

4.36 (m, 1H), 2.94-2.72 (m, 2H), 2.37 (br s .• 3H). 

(d) 3-Methvlamino-4,4-dipbenyl-butanoip acid methyl ester hvdrochloride: 3 ml (40.9 mmol) 

of thionyl chloride are added dropwise at 0°C to a fine suspension of 6.2 g (20.4 mmol) of 3-

methylamino-4,4-diphenyl-butyric acid hydrochloride in 70 ml of methanol. After a total of 

88 hours at room temperature the reaction· mixture is· concentrated by evaporation and ether 
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is added. The beige precipitite is filtered off, then washed with ether and dried under ii high 

vacuum. The title comp0und is obtained in the fonn of a beige sofid. Rt(HPLC) = 11.2 min; 

1H-NMR (300 MHz, ct6-DMSO, RT) d 9.41 (br, 1H), a.Se (br, 1H), 7 .59-7.18 (m, 10H), 4.56 

(m, 1H), 4.43 (d, 1H), 3.48 (s, 3H), 2.87 (dd, 1H); 2.64 (dd, 1H),2.40 {s, 3H). 

. . . . : 

' . 

(e) 3-JN-f3.5-Bistrifluoromethyl-benzavl)-N-methyl-amfnoH.4-dlpbenyl-buta09lc acid methvl 
ester: A solution of 8.8 g (21 .mmol) of 3-methylamino-4,44phenyl-butanoic acid methyl 

ester hydrochloride in 100 mi of methylene chloride is added to a solutfon of 4.2 ml 

(22 mmol) of 3,5-blstrtfluoromethyl-benzoyl chloride in 100 ml of methylene chloride. Then, 

at o•c, 6.6 ml (46 mmol) of triethylamine and 0.28 g (2.1 mmol) of 4-c:limethylamlnopyridlne 

are added. After 6 hours the reaction mixture is diluted with ethyl acetate and washed twice 

with water and once with brine. The organic phase is dried over sodium sulfate and concen­

trated by evap0raUon. The residue is chromatographed on silica gel with methylene 

chloride/methanol (99:1 to 95:5). The title compound is obtained In the form Of a light­

yellow solid. TLC: methylene chlorid8Jmethanol (95:5) Rr = 0.88; Rt(HPLC) = 21.4 min; 
1H-NMR (400 MHz, d6-oMSO, 150°C) d 7.97 (br, 1H), 7.45-7.19 (m. 12H), 5.46 (br:;'.ifH), 

4.46 (d, 1H), 3.54 (s, 3H), 2.87 (dd, 1H), 2.72 (s, 3H), 2.47(dd,1H); FAB-MS (M+H)+ = 524. 

(f) 3.:IN-C3.5-Bistriflyoromethvl-b8nzoyl).N-methv!-amjnol-4,4-dipheny!-butaooic acid: 

25mlof1N sodium hydroxide are added to a solution of7.8 g (15 mmol) of 3-[N-(3,5-bis­

trifluoromethyl-benzoyt)-N-methyl-amino]-4,4-diphenyl-butanoic acid methyl ester In 100 ml 

of tetrahydrofuranlrnethanol (2: 1). After 5 hours the reaction mixture .is concentrated by 

evaporation, diluted with water and rendered acidic with cold 2N hydrochloric acid. The 

white precipitate is filtered off, then washed with water and dried under a high vacuum at 

so•c. The title compound is obtained in the fonn.of a white solid. TLC: methylene chlorids/­

methanol (95:5) Rt= 0.14; Rt(HPLC) = 19.2 min; 1H-NMR (400 MHz, d6·DMSO, 150°C) 

d 7.96 (br, 1H), 7.42-7.19 (m, 12H), 5.42 (br, 1H). 4.45 (d, 1H), 2.79 (dd, 1H), 2.72 (S, 3H), 

2.37 (dd, 1 H); FAB-MS (M+H)+ = 510. 

(g) 3-CN'-C3.5-Bistrjfluoromethyl-beozovJ).N'-methyl-aminoJ-4.4-diphenyl-butanoic acid N­

hydroxxsuccinimidvf ester: 147 mg (1.05 mmol) of N-hydroxysuccinirnide and 29 mg 

(0.24 mmol)·of 4-dimethylaminopyridine are added to a solution of 600 mg. (1.15 mmol) of 

3-[N-(3,5-bistrifluoromethyl-benzoyl)-N-methyl-amino]-4,4-diphenyl-butanoic acid in 9 ml of 

·:1 .. ~'·· 

.-~ 
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methylene chloride and the mixture is cooled to o•c. Then 253 .mg (1.30 mmol) of N-ethyl­

N' .. (3-dimethylaminopropyl)-carbodlimide hydrochlorfd~ are added and the reaction mixture 

Is stirred at 0-C for 10 mim.1tes and then at room tem~rature for 22 hours. The mixture is 

poured into ice-cold 5 %.citric. acid and the aqueous phase is e~ three times with 
. : . ~ . . 

methylene.chloride. The combined org~lc ~hases are washed with brine. dried over 

sodium sulfate and concent,..ted by evaporation. The. title compound Is obtained in the 

fonn of a white solid. TLC~ methylene chloride/methanol (95:5) Rt = 0.85; Rt(HPLC) = 

20.6 min. 

The following are also prepared analogous1y to Example 34: 

. Example 3411: 3-[N'-(3,5-Bistrifluoromethyl·benzo'°"'N'~methyl-aminoJ-4,4-diphenyM>utanoic 

acid N,N-bis(2-hydroxyethyl)-amide: TLC: methylene ~lorfde/methanol (95:5) Rt= 0.32. 

Example 34/2~.,~[N'-<Si~Bistrifl~romethyl·benzoylhN'-methyl-amino]-4,4-dlphenyl-butanoic 

acid N-~~yl-N-methyl-arnidf!:· TLC: methylene chl~methanol (98:2) Rf= 0.38. 

Example 3413: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-4,4-diphenyl-butanoic 

acid N-(2-(2-pyridyl)-ethyQ-amide; TLC: methylene chloride/methanol (95:5) Rf= 0.32. 

ExamDle 34/4: 3-[N'-(3,5-Bistriffuoromethyl-be•yl)-N'-methyl-aminc>]-4,4-diphenyf-butanoic 

acid N-(carbamoylmethyl)-amide; TLC: methylene chlpride/methanol (9:1) Rt= 0.48. 

Example 3415: 3-[N'-(3,5-Blstriflue>romethyl-~nzoyl)-N'-methyl-amino]-4,4-dlphenyl-butanoic 
acid (4-(2-methoxy-phenyl)-piperazine-1-amide]; TLC: methylene chloride/methanol (95:5) 

Rr= 0.28 

Example 3418: 3-[N'-(3,5-Bistriffuoromethyl-benzoyl)-N'-methyl-amino)-4,4-diphenyl-butanolc 

acid N-cyanomethyl-N-methyl-amide; TLC: methylene chloride/methanol (95:5) R, = 0.44 . 

Example 35: 3-CN'·C3.5-Bistrifluoromethyl-benzoyl>-N'-methyl-aminol-4.4-diphenyl-butanoic 

acid N-(4-cycloheXVl-phenVl>-amide: A sol~on of 0.05 ml (0.382 mmol) of triethylamine and 

37 mg (0.0726 mmol) of 3-{N-(3,5-bistrifluorom~thyl-benzoyl)-N-rnethyl-amino]-4,4-diphenyl-
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butanoic acid in 0.5 ml of methylene chloride and a solution of 30.8 mg (0.289 mmol)of 1-

propanephosphonic acid anhydride in 0.5 ml of m~thylene chlorid8 are added In succession 

to 15.2 mg (0.087 mmol) of 4-cydohexylanilina and the mixwr8 is left to stand at room 

temperature for 24 hours. The reaction mixture is then washed with 0.5 ml of a 1 N aqueous 

potassium carbonate solution, The organic phase is concentrat8d by evaporation In a 

vacuum centrifuge. The title compound is obtained in the form of a white foam. TLC: 

methylene chloride/methanol (95:5) Rr = 0.44 

Example 3511: 3-[N'-(3,5-Blstrfftuoromethyt-benzoyl)-N'-methyl-amlno]-4,4-diphenyl-butanolc 

acid (5-benzytoxy-indole--1-amlda); TLC: methylene chloride/methanol (95:5) R, = 0.85 

Example ·3512: 3-[N'-(3,5-Bistrlfluoromethyl-benzoyl)-N'-mathyl-amino]-4,4-diphenyl-butanoic 

acid (4-methyl-imldazole--1-amlde); TLC: methylene chloride/methanol (95:5) R, = 0.50 • 

Example 36: +lN'-(3,5-BistrifluorPmetbyl;.benzoyl)-N'-metbyl-amino]-5.5-dlphenyt-ptntanoic 

acid N-(1 (S)-hydfQ001ehf-3-rnettud-buf¥0-amlde [ = 4-[N'•(3,5-Blstrifluoromethyl~6ikoy1)-
. . ·~ ! ' . , L , 

N'-methyl-amino]-5,5-diphenyl-pentanoic acid N·(L-leucinol)-amlde) 

A solution of 120 mg (0.23 mmol) of 4-[N-{3,5-blstrifluoromethyl-benzoyl)-N-methyl-amino]-

5,5-diphenyl-pentanolc acid (example 32h) and 45 µI (0.32 mmol) of triethylamine In 4 ml of 

N,N-dimethylforrnamide at OOC Is treated with 36 Jll (0.28 mmol) of (S)·leucinol, followed by 

45 J11 (0.28 mmol) of diethyl cyanophosphonate. After stirring for 4 h at room temperature, 

the reaction mixture is concentrated. diluted with ethyl acetate, and then washed with 

saturated sodium bicarbonate solution. The aqueeus layer Is further extracted with .ethyl 

acetate (3x). The organic layers are combined, dried with sodium sulfate and concentrated. 

The residue is then purified by flash chromatography (98:2 to 95:5 methylene 

chloride/methanol) to give the title compound as a white solid (mixture of diastereomers) •.. 

TLC: methylene chloride/methanol (95:5) Rf= 0.22, 0.19. 

The following compounds are synthesized analogously: 

Example 3611 : 4-[N1•(3.5-BiStrifluoromethyl-benzoyl)-N1.;;methyl-amino]-5,5-diphenyl­

pentanoic acid N-propyl-amlde; TLC: methylene chloride/methanol (95:5) A f = 0.31 

.. 
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Example 36/2: 4-[N'·(S,S-Bisbtfluoromethyl-benzoyQ·N'·methyt-amlno]-5,5-dlphenyl­

pentanolc acid N-bulyl-amide; TLC: methylene chloride/methanol (95:5) R f = 0.31 

Example 36/3: 4-[N'-(3,5-Blstrlftuoromelhyl-benzoyl)-N''.'methyl·amino)-5,5-dlphenyl­

pentanoic acid N-(2-hydroxy-ethyl)-amlde: TLC: methylene chlorl~e/methanol (95:5) 

Rt=0.16 

Example 36/4: 4-(N'-(3,5-Blstrlftuoromelhyl-benzoyl)-N'-methyl-arnino)-5,5-diphenyl­

pentanoic acid N·(1 ~roxymethyl-2-methyl-propyl)-amlde; TLC: methylene 

chloride/methanol (95:5) Rf = 0.19, 0.16 

Example 3615: 4-[N'·(S,5-Bistrfftuoromethyl-benzoyt)~N'-methyl-amlno)-5,5-dlphenyl­
pentanolc acid N-cyclohexyl-amlde; TLC: methylene chloride/methanol (95:5) R r = 0.36 

Egmp1e'a6is: 4.:(N'~(S~·Blstrtnu0r0mettlyt-benzoyl)·N'-melhyl•amino]-S,5-diphenyl­
pentano~ a~id N~[2-(4-hydro~phen~)-~thyl]·amlde; TLC: methylene chloride/methanol 

(95:5) Rt= 0.19 

ExamR!e 36/7: 4·[N'·(3,5·Blstrifluoromethyt-benzoyl)·N'-methyl·amino]-5,5-diphenyl-
. . . . . 

pentanoic acid N·(2·pyrldylmethyl)-amide: TLC: methylene chlorideJmethanol (95:5) 

Af=0.23 

Example 36/8: 4-[N'-(3,5-Blstrlfluoromethyl-benzoyl)·N'-methyl-aminoJ-5,5-diphenyt- . 
pentanoic acid N-[S-(morpholln-4-yl)·propyl)-amlde; TLC: methylene chlorkle/methanol 

(95:5) Rt = 0.23 

Example 36/S: 4-[N'-(3,S-Blstrifluoromethyl-benzoyl)·N' ·methyl-amlno)-5,5-diphenyt­

pentanolc acid N·(D, L·epsilon-caprolactam·3"yl)-amlde; TLC: methylene chloride/methanol 

(95:5) Rt = 0.20 

. . 

Example 36(10: 4·(N'-(3,5-BistriHuoromethyl~benzoyl)·N'-methyl-amino]-5,5·diphenyl-

pentanolc acid N-((1-ethoxycarbonyl·cyclopentyl)-methyl]-amlde; TLC: methylene 
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chloride/methanol (95:5) Rf = 0.50; starting amine: 1-aminomethyl-cyclopentanecarboxylic 

acid ethyl ester (EP-A-443983) 

Example 36/11 : 4-[N'-(3,5-Bistrifluorornethyl-benzoyl)-N'-methyl-amino]-5,5-diphenyl­

pentanoic acid (4-acetylamino-4-phenyl~plperldlneamlde); TLC: methylene 

chloride/methanol (9:1) Rt = 0.31 ; starting amine: hydrochloride salt of 4-acetylamino-4-

phenyl-plperidlne (EP-A-474561) 

ExamQle 36/12: 4-(N'-(3,5-Bistrinu0romethyl-benzoyl)-N1-mathyl-amlno]-5,5-diphenyt­

pentanoic acid (4(R)-phenylsulfinytmethyi-4-methoxy-piperidineamide); TLC: methylene 

chloride/methanol (9:1) Rt= 0.26; starting amine: p-toluenesulfonic acid salt of 4(R)­

benzenesulfinylmethyl-4-methoxy-piperidine [Bioorg. Med. Chem. Lett. 4 (1994) 1951] 

Example 36113: 4-(N'-(3,5-Blstrifluoromethyl-benzoyl)-N'-methyl-amino]-5,5-diphenyl­

pentanolc acid N-((1-ethoxycarbonyl-cyclohexyl)-methyl)-amide; TLC: methylene 

chloride/methanol (95:5) Rf = 0.44; starting amine: 1-aminomethyl-cyclohexaneca~Xylic 
acid ethyl ester (EP-A-443983) 

Example 38/14: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-5,5-diphenyl­

pentanoic acid [1-methyl-spiro(indol-2~ne-3,4'-piperidine)-amide); TLC: methylene 

chloride/methanol (95:5) Rt = o.43; starting amine: 1-methyl-splro(lndol-2-one-3,4'­

piperidine) (WO-A-94/29309). 

. . 

Example 37: 4CBl or 4CS):[N'-C3.5-Bistrifluoromethyl-benzoyl)-N'-methyl-aminoJ-5.5-diphenVl-

pentanoic acid N-bulyl-amide 

A solution of 100 mg (0.19 mmol) of 4(R) or4(S)-[N-(3,5-bistrif11,1oromethyl-benzoyl)-N­

methyl-amino]-S,5-diphenyl-pentanoic acid (derived from enantiomer 1, see below) and 37 

ml (0.27 mmol) of triethylamine In 3 ml of N,N-dlmethylfonnamide at o•c is treated with 23 

ml (0.23 mmol) of butylamine, followed by 37 ml (0.23 mmol) of diethyl cyanophosphonate. 

After stirring for 2 h at room temperature,. the reaction mixture is concentrated, diluted with 

ethyl acetate, and then washed with saturated sodium bicar:bonate solution. The aqueous 

layer is further extraded with ethyl acetate (3x). The organic layers are combined, dried with 
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sodium sulfate and concentrated. The residue Is then purified by flash chromatography 

(98:2 to 95:5 methylene chloride/methanol) to give the tiUe compound as a colorless oU 

which slowly solidified on standing. TLC: methylene chloride/methanol (95:5) Rf = 0.27; 

(a)o = -20.5 (c=1,methanol). 

The starting material is prepared as follows: 

(a) 4(Rl or 4CS)-[N-<3.§.bistrjfluoromethVl-benzoyl).N-methyl-amino}.5.5-diphenyt-oentanolc 
.. ·· ·:·.· .·, ·'i ·:·· . . 

acid ethyl ester: 4.0 g (7 .2 mmol) of 4(R,S)-[N-(3,5-bistdfluoromethyM>enzoyl)-N·methyl-

amino]-5,5-diphenyl-pentanoic acid ethyl ester are chromatographed on a Chiralcel® 00-

prep. column (50 x 5 cm) using ((980:20 hexaneJisopropanol) + 0.1% trifluoroacetic acid] as 

eluent. Following concentration, the two ~re enantiomers (>99% ea) of the title compound 

are obtained as thick, gold oils. HPLC (Chiralcel® OD • 250 x 4.6 mm): 

hexane/isopropanol (980:20) Rt (enantiomer 1) = 8.63 min, Rt (enantiorner 2) = 9.36 min. 

(b) 4CR> or 4CS>~rN-C3.5-bistrifluoromethyl-benzoyll-N•methyl-amino]-5.5-diphenxH>entanoic ... ·. ,. ' .· .. ·. .. . ''· . .. . . . . . 

acid: 6 ml of 1 N sodium hydroxide solution are added to a solution of 2.0 g (3.6 mmol) of 

4(R) or 4(8)-[N-(3,5-bistrifluoromethyl'.'benzoyl)-N-methyl-amino]-5,5-diphenyl-pentanoic acid 

ethyl ester (enantiomer 1) in21 ml of 2:1 tetrahydrofuranlmethanol at room temperature. 

After stirring for 4 h, the reaction mixture is concentrated, diluted with water, and then 

acidified with ice-cold 2N hydrochloric aC!d solution. The resulting precipitate Is filtered, 

washed with water and a small 11mount of h~nes, and then dried ovemight under vacuum 

at so•c to give the title compound as a white solid. TLC: methylene chloride/methanol 

(95:5) Rt= 0.11: [a]o=-31.1 (<:=1,methanol). 

The following compounds are synthesiz$d analogously: 

Example 37/1: 4(R) or 4(8)-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino)-5,5-

diphenyl-pentanoic acid N-(1 (S)-hydroxymethyl-2-methyl-propyl)-amide; TLC: methylene 

chloride/methanol {95:5) Rf= 0.34; starting amine: 2(8)-amino-3-methyl-1-butanol 
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Example 37/2: 4(R) or 4(SHN'-(3,5-Blstrlfluommethyl-benzoyl)-N'-methyl-amino)-5,5-

diphenyl-pentanoic acid N-[1(R)-hJdmxymethyl-2-mathyl-propyl)-amide; TLC: methylene 
. . . 

chloride/methanol (95:5) Rr • 0.24; starting amine: 2(R)-amino-3-methyl-1-butanol 

Example 38: +rN'-(3.5-8istrifluommeth¥J-benzoyl)-N'-metb¥1-amin0)-5,5-dlpbemJ-pent-2-
. . 

enotc acid N-butyl-amlde 

. . . 

A solution of 1 oo mg (0.19 mrnol) of 4-[N-(3,5-blstrifluoromethyl-benzoyl)-N-methyl-amino)-

5,5-dlphenyi.;perit-2-enofc acid and 37 µ1 · (0.27 mmol) of triethylamlne In 3 ml of N,N;. 

dlmethylformamlde at 0°C Is treated with 23 µI (0.23 mmol) of butylamlne. followed by 38 µI 

(0.23 mmol) of dlethyl cyanophosphonate. After stirring for 4 h at room temperature, the 

reaction mixture is concentrated, dluted with ethyl acetate, and then washed with satur~ 

sodium bicarbonate solution. Th& aqueous layer Is further extracted with ethyl acetate (3~). 
The organic layers are combined. dried with sodium sulfate and concentrated. The residue 

is then purified by flash chromatography (95:5 methylene chloride/methanol) to glve;.the tlUe 
: . . . ' .:~-..::~~:· 

compound as a white solid. TLC: methylene chloride/methanol (95:5) R f = 0.23~ .. · . _;,,~; 

The starling material is prepared as follows: 

(a) +rN-(3.5-blstriflugrometh~benzoyt)-N-methyl-am!noJ~S.5-dlphenyl-peOJ-2-enolc acid : 15 

ml· of 1 N sodium hydroxide solution are added to a solution of 5.0 g (9.1 mmol) ·of 4-[N-{3,5-

blstrifluoromethyl-benzoyl)-N-methyl-arnlno]-5,5-diphenyl-pent-2-enolc acid ethyl ester In 60 

ml of 2:1 tetrahydrofuranlmethanol at room temperature. After stirring for 5 h, the reaction 

mixture Is concentrated, diluted with water, and then acidified with ice-cold 2N hydrochloric 

acid solution. The resulting precipitate Is fibered, washed with water and a small amount of 

hexanes. and then dried ovemight under vacuum at 50°0 to give the title compound as a , 

white solid. TLC: methylene chloride/methanol (95:5) R t = 0.08. 

The following compounds are synthesized analogously: 

Example 3811 : 4-[N'-(3,5-Bistrifluoromethy!-benzoyl)-N'-methyl-amino)-5,5-dlphenyl-pent-2-

enoic acid N-allyl-amlde; TLC: methylene chloride/methanol (95:5) Rt = 0.31 
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Example 3812: 4-[N'-(3,5-Bistrlfluoromethyl-benzoyl)-N'-methyl-amino]-5,5·dlphenyl-pent·2-

enoic acid N-(1 (S)-hydroxymethyl-3-methyl-bulY,IJ-amlde .< = 4-{N'·(3,5·Bistrlfluoromethyl· 

benzoyl}·N'-methyl-amln0]·5,5·dlphenyl·pent-2-8noic acl~ N·(L-leuclnol)·1Unlde); TLC: 

methylene chloride/methanol (9:1) Af = 0.50 

Example 3813: 4-[N'-(3,5-Blstrlfluorome1hyl-benzoylfN'-methyl-amlno]-5.S-diphenyl·pent·2· 

enoic acid N-(5-hydroxy-pentyl)-amide; TLC: methylene chloride/methanol (9:1) A f = 0.39 

Example 38/4: 4-(N'·(3,5·Bistriffuoromethyl·benzoyl)-N'-methyl-amino]-5,5-diphenyl-pent-2-

enolc acid N-[2-(morpholin-4-yl)-ethyl]-amlde; TLC: methylene chloride/methanol (9:1) 
.. ·'.. 

Rt= 0.38 

Example 3815: 4-(N'·(3.5·Blstrifluoromethyl-be~yl)-N'-methyl-amlno]-5,5-dlphenyl-pent·2-

enoic acid N-(2-pyridylmethyl)-amide; TLC: methylene chloride/methanol (9:1) Rf = 0.42 

Example 38/6':' 4-[Ni·(3;s;.e1~tritiu~romeDlYt".t>erizoy1)-N'·methyl-amino]-5,5-diphenyl·pent-2· 
enoic acid N-[2-{2-pyridyl)•ethyl]·arnide; TLC: methylene chloride/methanol (9:1) Rf= 0.42 

Example 3817: 4·[N'-(3,5-Bistrifluoromethyl-benzoyl)·N'·methyl-amino]-5,5-diphenyt-pent-2-

enoic acid N-[2-(4·hydroxy-phenyl~ethyl)-amide; TLC: methylene chloride/methanol (9:1) Rf 

=0.40 

Example 3818: 4 .. (N'-(3,5-BistriflLiOromethyl·benzoyl)·N'·melhyl·amino]-5,5-dlphenyl·pent·2· 

enoic acid N-[3-(morpholin-4-yl)-propyl]-amlde; TLC: methylene chloride/methanol (9:1) A f = 
0.37 

Example 3819: 4·[N'-(3,5·Bistrifluoromethyl·benzoyl)·N'-methyl-amino]·5,5·diphenyl·pent-2· 

enoic acid N•(D,L-epsilori-caprolactai'n·3-yl)·amide; TLC: methylene chloride/methanol 

(95:5) Rt = 0~33 

Example 3811 O: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-5,5-diphenyl-pent-2· 

enoic add N-cyclohexyl-amlde;. TLc: methylene chloride/methanol (95:5) A f = 0.40 • 

Example 1 (continued): The following examples are synthesized analogously to example 1: 
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Example 1/4: +rN'-Methyt-N'-<3.5-blstrifluonnettJyl-benzoyll-IIDinoJ-5..(~chlorophenyD-pent-
2-anolc acid N-(2-<3-PYridYO~ethy!J-ainide; TLC: methylene chloride/methanol (95:5) Rt = 
0.08 

,. 

Example 1/5: 4-fN'-Methyl-N'-C3.5-blstrtfluomJethyl-benzoyl>-aminoJ-5-C+chloropbenyO-rzent-
2-enolc acid N-f2-C4-pyridyl)-ethvn-amide; TLC: methylene chloride/methanol (95:5) Rt= 

0.09 

. . . . ' 

Example 116: 4-[N'-Methyl-N'-C3.5-blstrlfluonnethyl-benzoyn-aminol-5-C4-chlorophenvtl-

pent-2-enolc acid N-C4-chinolinyt-methv!l-amide; TLC: methylene chloride/methanol (95:5) 

Rt= 0.35 

Example 1n: 4-CN'-Methyl-N'-C3.5-blstrifluormethv!-benzoyll-amino1-5-f4-chlorophenyll-pent-

2-enolc acid N-(2-<4-chinolinyll-ettwll-amjde; TLC: methylene chloride/methanol (95E5) Rt = 
0.38 ·. . : '.:'.~i~t 

Example 1/8: 4-[N'-Methvl-N'-C3.5-blstriflyonnettwl-benzoyl)-amino]-5-C4-chlorophenyll­

pent-2-enotc acid N-<Q,L-epsilon-caprotactam-3-vD=amide~ TLC: ethyl acetate Rt = 0. 16 

Example 1/9: 4-CN'-Methyl-N'-C3.5-bistrifluonnetbyl-benzovt>-aminol-5-C4-chtorophenyl)­

oent-2-enolc acid N-(1.3.4.5-tetrahVdrobenzo..azepin-2-on-3-yD-amide; TLC: ethyl acetate Rt 
= 0.44, (the starting amine, 3-amino-1,3,4,5-tetrahydrobenzo-azepin-2-one, is described 

e.g. in Chem. Abstr. 99:53621d P) 

Example 1/1 o: +rN'-Methyl-N'-C3.5-bjstrifluormethVl-benzovt)-aminol-5-C4-chlorophenyll- :· 

oent-2-enoic acid f 4-acetylamino-4-phenvl-pip@ridineamldel; TLC: ethyl acetate Rt = 0. 14. 

(the starting amine, 4-phenyl-4-acetylamino-piparidine ( = N-(4-phenyl-piperidine-4-yl)­

acetamide), is desaibed e.g. in Chem. Abstr. 117:26590d P] 

Example 1/11: 4-IN'-Methyl-N'-C3.5-bistrifluonnethyl-benzoyl>-amino]-S.C4-chlorophenvll­

pent-2-enoic acjd (4-carbamoyl-4-phenyt-piperidineamldel; TLC: ethyl acetate Rf = 0. 14 [the 

··~-· 

.:·: 



WOH/26,83 

-110-

starting amine, 4-phenyl-4-carbamoyl-piperidine ( = 4-phenyl-piperidine-4-carboxylic acid 

amide), is described e.g. in Chem. Abstr. 84:180165y) 

Example 1/12: 4-CN'-Methyl-N'z(3.5-bjstriftuorrnethyl-b8nzov!>-amino1-5-C4-chloropbenyl)­

pent-2-enoic acid C4-pheoylsutfiri~lmethyl-+m~thox\,-tji~ridi~e~midel; TLC: ethyl acetate 

Rf= 0.14, [the starting amine 4-t>enzenesulfinylmethyl-4-methoxy-piperidine is described in 

Biorg. Med. Chem. Lett. 4 (1994) 1951] 

Example 1/13: 4-IN'-Methyl-N'-C3.5-bistrifluorrnethytebenzoyD-aminoJ-5-C4-chlorophenyl>­

pent-2-enoic acid N-13-<2-pyridVl):propvU-amlde; TLC: ethyl acetate Rt = 0.1 

Example 1/14 : 4-CN'-Methyl-N'-<3.5-bistrifluoan,thyl-benzoVl):aminol~5-C4-chlorophenv!l­

pent-2-enoic acid N-12-(3-methoxy-phenvll-ethy!J-amide; TLC: ethyl acetate Rf = 0.44 

Example 1/15: 4-CN'-Methyl-N'-(3.5-bistrifluorrnethyl-benzoyl):aminol-5-C4-chlorophenyll­

pent-2-enoic acid N-cydoh~~l-~~id~;,.TLC: ethyl-acetate R~ = 0.6 

Example 1/16: 4-CN'-Methyl-N'-C3.5-blstrifluonnethVl-benzoyl).aminoJ-5-C4-cblorophenyll­

oent-2-enoic acid N-cvcloheptvl-amide; TLC: ethyl acetate Rf = 0.6 

Example 1/17: f 4Rl- and C4Sl+lN'-Methyl-N'-C3.5-bistrifluonnethyl-benzoyll-amino]-5-C4-

chloropbenyl>-oent-2-enolc acid N-[2-<2-pyridvll-ethvn-amide are prepared by 
• I "• ,·· • ' • 

chromatography of racemic 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino)-5-(4-

chloropbenyl)-pent-2-enoic acid N-[2-(2.;pyridyl)-ethyl)-amide (see example 112) on a 

Chiracel® OD-prep. column (50x5cm) using (hexane/ethanol 95:5) as eluent. Following 

concentration, the two pure enantiom~res (ee>99%) are obtained as color1ess oils. HPLC 

(Chiracel® OD- 250x4.6mm. hexanelethanol 95:5, flow 1ml/min, 30 bar): Rt (enantiomer 1) 

= 30.26 min, Rt (enantiomer 2) = ~.09 mio. 

Example 5 (continued): The follpwing examples are synthesized analogously to example 5: 

Example 5124: 4-CN'-Methyl-N'-C3,5-bistrifluormethyl-benzoyll-amino}5-C4-chlorophenyl)­

pentanoic acid N-(5-hydroxy-pentyll-amide; TLC: methylene chloride/methanol (95:5) 
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Rt=0.1 

Example 5125: 4-CN'-Methyl-N'-<3.5-bjstrifluormethyJ-benzovtl-amino)-5-<+chloropbenvll­
pentanoic acid N--<4-metho~-1l-am1d~; TLC: methYlene chloride/methanol (95:5) 
Rt= 0.34 

' : .. · 
Example 5126: 4-CN'-Methyl-N'-<3.5-bistrifloorrnethvt-benzovt)-amino]-5.<+chlorophenytl- · 
Pentanoic acid N-(2-methvf-aDy!).amide; RC: methylene chloride/methanol (95:5) Rf = 0.3 

Example 5127: 4-lN'-M8thyt-N'-C3.5-bistrifluounethVl-benzovll-aminol-5-C4-cbloropheny!l­
pentanolc acid N-f2-C4-amjno-phenVli_,thylJ-amide; TLC: methylene chloride/methanol 
(95:5) Rt = 0.2 

Example 5128: 4-CN'-Methvt-N-C3.5-blstrlfluonnelhyl-benzoVll-aminol§-<4-chloropbenyD- ·· 
Dentanoic acid N-C1 .5-dimethyl-2-ohenyl-1.2-dihydro-oyra~yD=amfde; TL9:;;:e1hyl 
acetate Rt= 0.08; starting amine used: 4-amino-1,5-dimethyl-2-phenyl-1,2-d!hydR).pyrazol-
3-one ( = 4-amino-antipyrine, e.g. Fluka). 

Example 5129: 4-IN'-Methyl-N'-f3.5-bistriftuonnethyl-bet1zovD-aminoJ-5-(4-chJoroDhenyll­
. pentanoic acid N-<5-cyano-pentvl)..amide; TLC: ethyl acetate Rf = 0. 17 

Example 5130: 4-CN'-Methyl-N'-<3. 5-bistrjfluormethyl-benzoyl>-amino]-5-f 4-cblorophenvt): ,. · 
Dentanoic acid N·CD.L-epsilon-caprola9Wm-3-yl):amide; TLC: ethyl acetate Rf = 0. 18 

Example 5131: 4-fN'-MethvJ~N·~c3,5-bistrifluonnethyl-benzavl>-amlnol-§-C4-cblorophenyl>­
pentanoic acid N-C1-mettw1-2;2-pvridVll-ethVIJ-amide; TLC: ethyl acetate Rt= 0.1 

Example 5/32: +£N'-Methyl-N'-13,5-bistrifluonnethv!-benzoyl)-aminoJ-5.C4-chlorophenvtl­
pentanoic acid N-C1-isoproovl-2-C2-ovridyD-ethylJ-amide; TLC: ethyl acetate Rt= 0.2 

Example 4 <continued>: The following examples are synthesized analogously to example 4: 

·"·fi .. 
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Example 412: 4-CN• .. Methyl-N··<3.5-bistrifluonnethyl-benzoyD-aminoJ-5:C4-chloroDbenVI)-
. . ··.:., .. . '. .. . ; 

pentrinoic acid N-C4-fethoxycarbonvll-Pbenvlsulfon]-amide; TLC: ethyl acetate Rt= 0.45 

Example 413: 4-CN'·Metbyl-N'-C3.§.bistriftuonnethyl-b!nzoyl)-aminoJ=5-<+chlompheavl)-
. . . ..·· : ·.,·.,.:.:·. : .. ·:-":;···.: .... ·.··; . :·. : ' . 

oentanoic acid N-(2-<methoxycarbonyl):benzytsulfon]-amlde; TLC: ethyl acetate Rf = 0.62 
. ·. ·, ' ·. - ·. . . . . 

Example 414: 4-l'N'-Methyl-N' .. (3.5-bistdfluorrnethvt=benzoyl).am!no]:5-C+chloroohenyl)­

pantanoic acid N-Cmethvtsulfon)-amlde; TLC: ethyl acetate Rf= 0.35 

Example 4/5: 4-IN'-Methyl-N'-<3.5-1>istrifluonnethyl-benzoyD-amjnoJ-5-(4.cblprophenvt)-
• ·. : ::.1. . . ~ . •· .. 

pentanoic acid N-<2-metbqxyphenylsulfon>-amide; TLC: hexane/ethyl acetate (1: 1) 

Rf= 0.16 

Example 416: 4-CN'-Metbyl-N'-<3.5-bistrifluonnethyl-benzoyl)-aminol-5-C4-chlorophenvD­

pentanoic acid N-C2·phenvloxv·3-PYriclylsulfonl-amide; TLC: hexane/ethyl acetate (1 :1) 

Rf= o.~~ . :. 
·. ·· .. 

Example 4n: 4-lN'-Methvt~N'-C3.5-bistrifluorrnethvt-benzoVl)-aminol-5-C~-chlorophenyD­
pentanoic acid N-(2-<2-cbloroohenyl):ethenvlsulfonJ-amide; TLC: methylene 

chloride/methanol (95:5) Rf = 0.27 

Example 418: 4-CN'-Methyl-N'-C3.5-bistiifluormethVl-benzoyl)-aminoJ-5-<4-chloroohenvl>­

oentanoic acid N-14-<N"-methylcarbamoyll-ohenvlsulfanl-amide: A solution of 0.1 g 4{N'­

Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino]--~4-chlorophenyl)-pentanoic acid N•[4-

carbojcy-i>henylsulfon]-amlde, 0.01g methylarr1ine-hydrochloride, 0.038g N',N'-3-dimethyl­

aminopropyl-N-ethyl-carbodfimid•hydrochloride and 0.048g 4-dimethylaminopyridine in 8ml 

of methylene chloride is stirred at room temperature for 18h. After that the reaction mixture 

Is concentrated in vacuo and then ~urlfied by chrom*>graphy on sillcagel (ethyl acetate) to 

give the title compound as an amorph~us whHe SC?lid; TLC: ethyl acetate Rf = 0.14 

(a) Preparation of the starting mat~arial: 4-IN'-Methyl-N':(3.5-bistrifluonnethyl-benzoyl>-
. ·: .·:, •.. '.·.r. .. ·. 

aminoJ-5..<4-chlorophenvtl-pentanotc acid N-l:4-C&rboxv-phenylsulfonJ-amide is prepared by 

treating a solution of 2.Sg 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyt)-aminoJ-5-(4-
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chlorophenyl)-pentanoic acid N-[4-(ethoxyca~onyl)-phenylsulfori].;arnide (this Is the 
compound of example 412) in 6Qml THF/methanol (1:1) With a solution of 2.2g lithiurn 
hydroxide (in 15ml H20) for.1 h at room temperature. Then the reaction mixture is diluted 
with 200ml 0~05N HCI and eXtracted twO times with ethyl acetaht. The combined organic 
layers are was;hed with water, saturated' NaCl-soln. and dried '{ft.49S04). After evaporation of 
the solvents the title compound is obtained as an amorphC?US white solid. TLC: ethyl acetate 
Rf=0.05. 

Analogously to example 418 .. by reacting the carboxylic acid of example 4/S(a) with the , · 
. l 

corresponding amines - the folloWing compounds are prepared: 

Example 419: 4-CN'-Methyl-N'-t3.5-bistrjfluormeUwl-benzoyl>-aminoJ-5-(4-chlorophenvn= 
pentano!c acid N-r+<N".N"-dimethy!carbamoyl)-Dhenvlsulfonl;lmlde; TLC: ethyl acetate· Rt 
:i: 0.12 

:· •1 :.~~ft . .-·. 
Example 4110: 4-CN'-Methy!-N'-C3.5-bistrifluonnethVl-benzoyl)-aminoJ-5-(4-chlorophe~¥1l· 
pentanojc acid N-f[4-fN"-12-C2-oyridvll-ethylk:arbamoyl}-phenylsulfon11-amide; TLC: 
methylene chloride/methanol (9:1) Rt= 0.4 

Example 4/11: 4-[N'·Metbyl-N'-C3.5-bistrifluonnetbyl-benzoyl)-amino]-5-C4-chlorophenvn­
peotanoic acid N-C4-CN"-benzyl-N"-methVlcarbamoy!l-phenylsulfonJ~amide; TLC: ethyl 
acetate Rf= 0.26 

Example 4112: 4-CN'-Methyl-N'-<3.5-bistrifluormethyt-benzoVo-amino]-5-C4-chlorophenyll­
oentanoic acid N:{4-CN"-C2-mettioxvbenzyll~carbamav11-phenylsulfonl-amide; TLC: ethyl " 
acetate Rf:::: 0.43 

Example 39: 4-CN'-Methyl-N'~f3;5-bistrifluonnethVl-benzoyl)-41minol-5-C4-chlorophenyD-2-
methv!-pent-2-enoic acid N-C2-<2-pWidyl).ethyD-amlde; The tiUe compound is prepared using 
exactly the same methodology as described in example 112, except that in step 1 d) triethyl-
2-phosphono-propionate is used instead of phosphonoacetic acid triethylester. The title .· 
compound is obtained as an ~morphous white solid. TLC: ethyl acetate Rf= 0.09 . 

.. 



... 
W0"'26183 

-114-

Example 39/1: 4-IN'-Methyl-N'-C3.5-bistrif1Y$1rmethyl-benzoyll-amino1-5-f4-cblorophenyll-2-

methyl-pent-2-enoic acid N-<D.L-epaiton-cgprofacta~yl)-amide: TLC: ethyl acetate Rr = 
0.16, is prepared analogously to example 39. 

Example 39/2: 4-IN'-Methyl-N'-C3.5-bistrifluonnethyH>enzoyll-aminoJ-5-(4-chlorophenyll-2-

metbyl-pent-2-enoic acid N-cyctohaxyl-amlde: TLC: hexane/ethyl acetate (1 :1) Rr = 0.34, is 

prepared analogously to example 39. 

Example 40: +fN'-Methyl-N'-C3.5-bistrffluormethyl-benzoyD-amlno].5-C4-chlorophenyD=2-

methyJ-pentanoic acid N-(2-C2-pyridvll-etbyll-amide; The title compound is prepared using 

exactly the same methodology as ~ascribed in examples 1 and 3, except that in step 1d) 

triethyl-2-phosphono-propionate Is used Instead of ph()Sphonoacetic-acid-trtethylester. The 

title compound is obtained as an amorphous white soUd. TLC: ethyl acetate Rr = 0.07 

Example 1 <continued>: The follOWing ·examples are synthesized analogously to example 1. 

Instead of 3,5-bistrtfluoromethyl-benzoY.I chloride the corresponding benzoyl chloride or 

pyridinecarboxylic acid chloride respectively is used. 

Example 1/18: 4-IN'-Methyl-N'-C3.5-dichloro:beozoyl)-aminol-5-C4-cbloroohenvll-pent•2-

enoic acid N-C2-methoxv-benzyll-amide; white aystals, m.p. 189-1910C 

Example 1/19: 4-IN'-Methyl-N'-C3-methoxv-benzoyll-aminol-5-C4-chlorophenyll-pent-2-enoic . ; . . . . 

acid N-(2-methoxv-benzyll-amide; TLC: ethyl acetate Rf = 0.39 

Example 1/20: 4-CN'-Methyl-N'-<3.~dimathyl-benzovn-amtno1-5-C4-chlorophenylH>ent-2-

enoic acid N-C2-methoxy-benzvn-amide; white crystals, m.p. 1so-1a2oc 

Example 1/21: 4-CN1-Methyl-N'-C2.4-dlmettril-benzovD-amino].5-C4-dllorophenyl>-oent-2-

enoic acid N-<2-methoxy-benzvll-amlde; TLC: hexane/ethyl acetate (1:1) Rf= 0.2 

Example 1/22: 4-CN'-Metby~N'-<3-nitro-benzoVll-amino].5-C4-chloroohenyll-P8nt-2-enoic acid 

N-C2-methoxy~benzyl)-amide; white cry~ls, m.p. 1~1SSoC . 
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· Example 1/23: 4-(N;_;Medwf-N'-C2~pyridylcarbonvn-aminol-5.(4-cblorophenyl>-oent-2-enoic 

acid N-'2-methoxy-benzyll-amide; TLC: ethyl aC:etate Rt = 0.16 

Example 18 <continued>: The following examples are synthesized analogously to 

example 18: 

Example 18128: 4-(N'-Methyl-N'-(3,5-bistrifluannethyt-benzoyl)-amino]-5-(1-methyl-indo~ 
yl)-pentanoic •cid N-(0-leucinal)-amide, Rr (ethyl acetate)= 0.17; starting amine used: D­

leucinol ·[ = (R)-2-amino4methyt-1-pentano1J 

Example 18129: 4-[N'-Methyl-N'-(3,&bistrifluormethyl-benzoyl)-amino)-5-(1-methyl-lndol-3-

yl)-pentanoic acid N-(2-phenyt-ethyl)-amide, Rf (ethyl acetate) = 0.40 

Example 18/30: 4-[N'-Methyt-Ni·(3,5-bistrifluonnethyl-benzoyl)-amino]-5-(1-methyl-indol-3-· 

yl)-pentanolc acid N-[1,3,4,5-tetrahydrobenzo-azepin-2-on-3-yl)-amide, Rf (ethyl acetate) = 
0.025 _,·:°i.'.\t~.;;;.·. 

Example 19 <continued>: The following examples are synthesized analogously to 

example 19: 

Example 1919: 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino]-5-(1-methyl-indol-3-yl)­

pent-2-enoic-acid N-benzyl-amide, Rf (ethyl acetate/hexane 3:1) = 0.46 

Example 19/10: 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino)-5-(1-methyt-lndol-3- · 

yl)-pent-2-enoic acid N-(2-phenyl-ethyl)-amide, Rt (ethyl acetate) = 0.38 

Example 19/11: 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amlno)-5-(1-methyl-indol-3-

yl)-pent-2-enoic acid N-[1,3,4,5-tetrahydrobenzo-azepln-2-on-3-yQ amide, Rf (ethyl acetate) 
=0.425 

Exainple 19/12: 4"-(N'-Methyl-N'-(3,5-bistriftUormethy!-benzoyl~amlnoJ-5-(1-methyl-indol-3- ·· 

yl)·pent-2-enoic acid N-benzoylmethyl-amide, Rf (ethyl acetate) = 0.38; starting amine used: 

phenacylamine 
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Example 19/13: 4-(N'-Methyt-N'-(3.,5-blstrifluormethyl-'?enzoyl)-amino]-5-(1·methyt-indol-3-

yl)-pent-2-enbic acid N-(0,l-epsilon-caprolactam-3-yl)-amide, Rf (ethyl acetate) = 0.29; 

starting amine used: O,L-3-amlno-epsllon-caprolactam [ = (R,S)-3-amlno-hexahydro-azepin-

2-one] 

Example 19114: 4-[N1-Mathyl-N1-(3,5-bistrifluormethyl-benzoyl)-amino]-5-(1·methyl-indol-3-

yl)-pent-2-enoic acid N-(1-naphthylmethyl)-arnlde, Rr (ethyl acetate) = 0.41 

Example 19/15: 4-[N'-Methyl-N'-(3.~bistrifluormethyl-benzoyl)-amino]-5-(1-methyl-lndol-3-

yl)-pent-2-enoic acid N-(2-meth~benz.yl)-amida, Rf. (ethyl acetate) = 0.47 

Example 19/16: 4-[N'-Methyl-N'-(3,5-bistriftuonnethyl-be~oyl)-amino]-5-(1-methyl-indol-3-

yl)-pent-2-enoic acid N-cyclohexyl-amide, Rr (ethyl 11cetate) = 0.39 

Example 26.foontinuedl: The fOUowing examples are synthesized analogously to 

example26: 

Example 26/10:4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino)-5-(1-H-indol-3-yl)­

pentanoic-acid N-(D,L-epsilon-caprolactam-3-~l)-amide ( = 4-(N'-Methyl-N'-(3,5-

bistrifluormethyl-benzoyl)-amino)-5-(1-H-indol-3-yl)-pentanoic-acid N-(hexahydro-azepin-2-

on-3-yl)-amide}, Rf (ethyl acetate)= 0.19 

Example 26/11: 4-[N'-Methyl-N'-(3,5-bistrifluqnnethyl-benzoyl)-amino]-5-(1-H-indol-3-yl)­

pentanoic acid N-(1,3,4,5-tetrahydrobenzo-azepin-2-on-3-yl] amide, Rt (ethyl acetate)= 

0.42 

Example 26112: 4-[N1-Methyl-N'-{3,5-bistrifluonnethyl-benzoyl)-amino]-5--(1-H-indol-3-yl)­

pentanoic-acid N-cyclohexyl-am!de, Rt (ethyl acetate)= 0.44 

Example 26/13: 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino)-5-(1-H-indol-3-yl)-
. . .. .: : . . ;· '· 

pentanoic acid N-(D-leucinol)-amide, Rt (ethyl acetate} = 0.26 
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Example 26/14: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amlno]-5-(1".'H-indol-3-yl)· 

pentanOic-acid N-(3-N",N"-dimethylamino-propyl)-amide, Rf_(ethyl acetate)_= 0.025 

Example 26115: 4-[N'-Meth)-i.N'-(3,5-bistrifluormethyl-benzoyl)-amlno]-5-(1-H-indOl-3-yl)­

pentanole>acid N-(2-methoxy-benzyl)-amide, Rf (ethyl acetate) = 0.48 

Example 26/16: 4-[N'-Methyl-N'·(3,S-bistrlfluonnethyl-banzoyl)-amino]-5-(1·H-indol-3-yl)-, 

pentanoic-acid N-benzyl-amide, Rr (ethyl acetate)= 0.81 

Example 26117: 4-[N'-Methyl-N'-(3,5-bistrifluonnelhyl-b&nzoyl)-amino]-5-(1-H-indol-3-yl)­

pentanoic acid N-(2-phenyl-ethyl)-amide, Rf (ethyl acetate) = 0.61 

ExamDle 26/18: 4-[N'-Methy~N'-(3,5-bistrifluonnethyl-benzoyl)-amino)-5-(1-H-indol-3-yl)­

pentanoic acid N-[1·(1-naphthyl)-9thyl)-amide, Rt (ethyl acetate)= 0.595; starting amine· 

used: 1·(1-aminoethyl)-naphthalin 

~ ~ ': 1: .... ;;:. ~!i· . 

Example 26119: 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino)-5-(1-H-indol-3-yl)-

pentanoic acid N,N-dimethyl-amide, Rt (ethyl acetate) = 0.30 

Examcle 27 (continued>: The following examples are synthesized analogously to 

example27: 

ExamDle 27110: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino]-5-(1-H-indol-3-yl)- ·, 

pent-2-enoic acid N-(0,L-epsilon-caprolaetam-3-yl)-amlde, Rf (methylene chloride/methanol 

19:1) = 0.29 

Example 27/11: 4-[N'-Methyl-N'-(3,S-bistrifluormethyl-benzoyl)-amino)-5-(1-H-indol-3-yl)- · 

pent-2-enoic acid N-(1,3,4,5-tetrahydrobenzo-azepin-2-on-3-yl] amide, Rf (ethyl acetate) = 
0.33 

Example 27112: 4-[N'-Methyl-N'-(3,5-bistrifluormethy~ben2oyl)-amino]-5-(1-H-indol-3-yl)­

pent-2-enoic-acid N-benzyl-amide, Rf (ethyl acetate) = 0.45 

.. 

.~ ,. 
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Example 27/13: 4-[N'-Methyl-N'-(3,5-bistrifluorrnethyl-benzoyl)-amino]-5-(1-H-indol-3-yl)­

pent-2-enoic acid N-(2-phenyl-ethyl)-amide, Rt (ethyl acetate) = 0.52 

Example 27/14: 4-[N'-Methyl-N'-(3,5-blstrifluorrnethyl-benzoyl)-amlno)-5-(1-H-indol-3-yl)­

pent-2-enoic acid N-(2-rnethoxy-benzyl)-amide, Rr (ethyl acetate)= 0.51 

Example 27/15: 4-[N'-Methyl-N'-(3,5-bistrifluorrnethyl-benzoyl)-amino)-5-(1·H-indol-3-yl)­

pent-2-enoic acid N-cyclohexyl-amlde, Rr (ethyl acetate) = 0.42 

Example 27/16: 4-[N'·Methyl-N'·(3,~bistrifluonnethyl-benzoyl)-amino]-5-(1·H-indol-3-yl)­

pent-2-enoic acid (4-acetylamino-4-phenyl-piperidineamide), Rf (methylene 

chloride/methanol 5:1) = 0.725 

Example 27117: 4-[N'-Methyl-N'·(3,5-bistrifluonnethyl-benzoyl)-amino)-5-(1·H-indol-3-yl)-. . . . 

pent-2-enoic acid N-(3-N",N"-c:Jimethylamino-propyl)-amide, Rf (ethyl acetate) = 0.015 

Example 27/18: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino)-5-(1-H-indol-3-yl)­

pent-2-enoic acid N-(D-leucinol)-amide, Rt (ethyl acetate) = 0.125 and 0.20 (diastereomer) 

Example 27/19: 4-[N'-Methyl-N'-(3,5-bistrifluorrnathyl-benzoyl)-amino]-5-(1·H-indol-3-yl)­

pent-2-enoic acid N-(L-leucinol)-amide, Rf (ethyl acetate)= 0.14 and 0.24 (diastereomer) 

Example 27120: 4-[N'-Methyl-N'-(3,5-bistrifluorrnethyl-benzoyl)-amino]-5-(1-H-indol-3-yl)­

pent-2-enolc acid N-ethyl-amlda, ~f (ethyl ace~te) = 0.29 

Example 27/21: 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino]-5-(1-H-indol-3-yl)­

pent-2-enoic acid N-butyl-amida, Rr (ethyl acetate) = 0.35 

. . 

Examcle 27122: 4-[N'·Methyl-N'-(3,5-bistrifluorrnethyl-benzoyl)-amino]-5-(1-H-indol-3-yl)-

pent-2-enoic acid N,N-diethyl-amide, Rf (ethyl acetate) = 0.27 

Example 27123: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-~nzoyl)-amino]-5-(1-H-indol-3-yl)­

pent-2-enoic acid (4-dimethylamino-piperidineamide), Rt (ethyl acetate)= 0.015 
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. . , 

Example 27124: 4-(N'-Methyl-N;;.(3,5-bistrifluonnethyl-benzoyl)-amino]-5-(1-H-lndol-3-yl)~ 

pent-2-enoic acid N-[1-(1-naphthyl)-ethyl)-amlde, Rr (ethyl acetate) = 0.49 and 0.56 
(dlastereomers) 

ExamDle 20 <continued): The following examples are synthesized analogously to 
example20: 

Example 20/10: 4-(N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino]-5-(naphth-2-yl)­

pentanoic acid N-(1,3,4,5-tetrahydrobenzo-azepin-2-on-3-yl) amide, Rr (methylene 
chloride/methanol 15:1) = 0.20 

Example 20/11 :4-(N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino]-5-(naphth-2-yl)-

pentanoic-acid N-(D,L-epsilon-caprolactam-3-yl-)-amide, Rf (methylene chloride/methanol 
19:1) = 0.20 

Example 20/12:4-(N'-Methyl-N'-(3,5-bfstrifluorrnethyl-benzoyQ-amino]-5-(naphth-2-yl~ 
pentanoio-acid N-cyanomethyl-amide, Rt (methylene chloride/methanol 15:1) = 0.53 

Example ·20113:4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amfno]-5-(naphth-2-yl)­

pentanoic-acid [4-(2-methoxy-phenyl)-piperazineamide], Rt (ethyl acetate/hexane 4: 1) = 
0.43 

Examole 20/14: 4-(N'-Methyl-N'-(3,5-blstriftuormethyt-benzoyt)-amino)-5-(naphth-2-yl)­

pentanoic-acid N-(2-methoxy-benzyl)-amide, Rt (ethyl acetate/hexane 1:1) = 0.18 

Example 20/15: 4-(N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino)-5-(naphth-2-yl)­

pentanoic-acid (4-phenylsulfinylmethyl-4-methoxy-plperidlneamide), Rf (methylene 

chloridelmethanol 15:1) = 0.68 

Example 20116: 4-(N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino]-5-(naphth-2-yl)­

pentanoic-acid N-(1-benzyl-4-methoxycarbonyl-piperidin-4-yl)-amide, Rf (methylene 

chloridelmethanol 15:1) = 0.08 

' .'I,. 
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Example 20/17: 4-[N'-Methyl-N'-(3,5-blstrifluorrnethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic-acid N-[2-(N"-mathylcarbamoyl)-propyij-amide, Rf (methylene chloride/methanol 
15:1) = 0.14; starting amine us~: 3-amlno-2,N-dlmethyl-propionamlde 

Example 20/18: 4-[N'-Mathyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanolc-acid N-(1, 1-climathyl-1-carbamf:>Yl-mtjtthyl) amide, Rr (ethyl acetate) = 0.15; 
starting amine used: 2-amino-2-mathyl-proplonamlde 

Example 20/19: 4-[N'·M~N'-(3,5-bistrifluormethyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic-acid N-cyclohexyl-amlde, Rr (methylene chloride/methanol 19:1) = 0.44 

Example 20120: 4-[N'-Methyl-N'-(3,5-bisbinuormathyl-benzoyl)-amino]-5-(naphth-2-yl)­
pentanoic-acid N-cyclopentyt-amide, Rr (meth)'lene (:hloride/methanol 19:1) = 0.44 

Example 20121·: 4-[N'-Mathyl-N'-(3,5-bistrlftuonnethyJ-~nzoyl).amino]-5-(naphth-2:-yl)­
pentanoic-acid N-cyclopropyl-amide, Rt (methylen.e chloride/methanol 19:1) = 0.33 

. . . . . 

Example 20122: 4-[N'-Methyl-N'-(3,5-bi$trifluonnethyl-benzoyl)-amino)-5-(naphth-2-yl)­

pentanoic-acid N-(2-methyl-phenylsulfon)-amlde, Rr (methyl~ne_ chloride/methanol 15:1) = 
0.42 

Example 21 (continued): The following examples are synthesized analogously to 

example21: 

Examole 21/1 O: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-b1tnzoyl)-amino]-5-(naphth-2-yl)-pent-
2-enoic acid N-(1,3,4,5-tetrahydrobenzo-azepin-2-on-3-yl]-amide, Rr (ethyl acetateJhexane 
4:1) = 0.18 

Example 21/11:4-[N'-Methyl-N'-(3,5-blstrifluonnethyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-2-. . ' . . . 

enoic-add N-(D,L-epsllon-caprolactarn-3-yt)-amide, Rt (ethyl acetate/hexane 4:1) = 0.12 
' . . . . ;· 
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Example 21N2: 4-(N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amino)-5-(naphth-2-yl)-pent-

2-enolc-racid N-cyclohexyl-ami<:le, Rf (ethyl acetate/hexane 1:1) = 0.30 

Example 21/13: 4-[N'~eth~N'-(3,5-bistrifluonnethyl-benzoyl)-amlno]-5-(naphth-2-yl)-pent-
2-enoic-acid N-cycloheptyl-amide, Rf (ethyl acetatelhex&ne 1 :1) = 0.23 

Ex@mple 21/14: 4-[N'-Methy~N'•(3,5-blstrifluonnethyl-benzoyl)-amino]-S-(naphth·2·yl)-p~nt-
2-enoie>acid N-cyclopentyl-amide, Rr (methylene chloridelm8thanol 19:1) = 0.125 

. . . 

Example 21/15: 4{N'-Methyl-N"-(3,5-blstrlfluonnathyl-benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic-acid N-cyclobutyl-amide, Rf (8thyl acetate/hexane 1:1) 0.40 

Example 21/16: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amlno)-5-(naphth-2-yl)-pent-

2-enoic-acid N-cyclopropyl-amide, Rf (methylene chlorfde/methanol 19:1) = 0.195 

... ,.,;.~i'i; 

Example 21117: 4-[N'.;.Methyt-N'-(3,5-bistrifluormethyl-benzoyl)-amino)-5-(naphth.:2:Y\}:pent-

2-enoic-acid N-(chronion-3-ylmethyl)-amide, Rf (methylene chloride/methano115;1r~ 0.27; 

starting amine used: 3-amlnomethyl-1-benzopyran-4-one 

Example 21118: 4-[N'·Methyl-N'-(3,5-bistrifluorrnethyt..benzoyl)-amino]-5-(naphth-2-yl)-pent-

2-enoic-acid [4-(2-pyrimidyl)-piperazineamide), Rf (methylene chloride/methanol 19:1) = 
~· 

0.44. 
~-

• 
Examo1e 41: 4-[N'·Methyl-N'-(3,5-bistrlfluonnethyl-benzoyl)-amlno)-5-(1-methyl-indol-3-yl)-2-

methyl-pent-2-enoic acid-N-(O,L-epsilon-caprotactam-3-yt)-amide, Rr (ethylacetate) = 0.3·1. 
The title compound is prepared using exactly the same methodology as described in 

·. example 19, except that in step (f) of example 18 triethyl-2-phosphono-propionate is .used 

instead of phosphonoacetic acid triethylester. 

Example 42:· 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-benzoyl)-amlno]-5-(1-methyl-indol~3-yl~2-
methyl-pent-2-enoic acid-N-cyclohexyl-amide, Rf (ethylacetate) = o._45. The title compound 

is prepared using exadly the same methodology as described in example 19, except that in 

.. 
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step (f) of example 18 triethyl-2-phosphono-propionate is used instead of phosphonoacetic 

acid triethylester. 

ExamDle 43: 4-[N'-Methyl-N'-(3,5-bistrifluonnethyl-banzoyl)-amino]-5-(1-H-indol-3-yl)"'.2· 

methyl-pent-2-anoic acid-N-(D,L-apsilon-caprolactarn-3-yl)-amide, Rt (methylene 

chloride/methanol 19:1) = 0.33. The title compound is prepared IJSing exactly the same 

methodology as described in example 27, exceet that in step (f) of example 26 trlethyl-2-

phosphono-propionate is used instead of phosphonoacetic acid trlethylester. 

Example 44: ~[N'-Methyl-N'-(3,S-blstrifluonnethyl-benzoyl)-amlno}-5-(1-H-indol-3-yl)-2-

methyl-pent-2-enoic acid·N-cydohexyi-.11mide, Rf (ethylacetate) = 0.48. The title compound 

is prepared using exactly the same methodology as described in example 27, except that in 

step (f) of example 28 tliethyl-2-phosphono-propionate is used i!"stead of phosphonoacetic 

acid triethylester. 

Example 45: 4-[N'-Methyt..N'-(3,>blstrtfluo_nnethyl-benzoyl)-amino]-S-(naphth-2-yl)-2-methyl-. ~ . . :· .. . . .. '·. :' . . . . . 

pent-2-enoic acid-N-(D,L-epsilon-c&prolaCtam-3-yl)-amide, Rr (ethyl acetate/hexane 4:1) = 
0.15. The title compound is prepared using exactly the same methodology as described in 

example 21, except that in step (f). of example 20 triethyl-2-phosphono-propionate is used 

instead of phosphonoacetic acid triethylester. 

Example 46: 4-[N'-Methyl-N'-(3,S-bistrifluonnethyl-benzoyl)-amino]-5-(naphth-2-yl)-2-methyl­

pent-2-enoic acid-N-cyclohexyl-amide, Rf (ethylacetate /hexane 1:1) = 0.36. The title 

compound is prepared using e~ctly the same methodology as ~scribed in example 21, 

except that in step (f) of example 20 triethyl-2-phosphono-propionate is used instead of . 

phosphonoacetic acid triethylester. 

Examples A to E: Phannaceutical compositions: 

Example A: Tablets, each comprising 50 mg of ~ve ingredient: 

Comoosition (10 000 tablets> 

active ingredient 500.0 g 
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lactose 

potato starch 

gelatin 

talc 

magnesium stearate 

silicon dioxide (highly dispersed) 

ethanol 

-123· 

500.0g 

352.0g 

8.0g 

60.0g 

10.0g 

20.0g 

q.s. 

PCl'/EPH/00"5 

The active ingredient is mb(ed with the lactose and 292 g. of the potato starch, and the 

mlxtUre is moistened with an ethanolic solution of the gelatin and granulated through a . 

sieve. After drying, the remainder of the potato starch, the magnesium stearate, the talc and 

the silicon dioxide are mixed in and the mixtUre is compressed to form tablets each 
" weighing 145.o mg and comprising 50.0 mg of active ingredient; if desired the tablets may 

be provided with dividing notches for finer adaptation of the dose. 

Example B: Film-coated tablets, each comprising 100 mg or active ingredient: 
.... ~ ·;_~: ·, .~ 

ComRositioa {1000 film-co1ted tablets} 

active ingredient 100.0g 

lactose 100.0 g 

com starch 70.0g '· 

talc 8.5g 

calcium stearate 1.5g 

hydroxypropylmethylcellulose 2.36g 

shellac 0.64g 

water q.s. 

dichloromethane q.s. 

The active ingredient, the lactose and 40 g of the com starch are mixed together and the 

mixture is moistened with a paste preparecUrom 15 g of com starch and water (with 

heating), and granulated. The granules are dried and the remainder of the com starch, the 

talc and the calcium stearate are mixed with the granules. The miXture is compressed to 1' 

form tablets (weight: each 280 mg) which are then film-coated with a solution of the 

. -
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. hydroxypropylmethylcellulose -.nd the shellac in dichloromethane (final weight of each film­

coated tablet 283 mg). 

Example C: Hard gelatin capsules, each comprising 100 mg of a~ve Ingredient: 

Comoosition (1000 capsule&) 

active ingredient 

lactose 

microcrystalline cellulose 

sodium lauryl sulfate 

magnesium stearate 

100.0g 

250.0g 

3o.Og 

2.0g 

8.0g 

The sodium lauryl sulfate is added through a sieve of 0.2 mm mesh size to the lyophilised 

active ingredient. The two ~mponents are intimately mixed. Then first the lactose is added 

through a sieve of 0.6 mm mesh size and the11 the microcrystalline cellulose is added 

through a sieve of 0.9 mm m•sh size. All four ~mponents are the".' intimately mixed for 

10 minutes. Finally, the magne~ium stearate is added through a sieve of 0.8 mm mesh size. 

After further mixing (3 minutes), 390 mg portions of the resulting fonnulation are introduced 

into size O hard gelatin capsules. 

Examole p: An injection or infusion solution, comprising 5 mg of active ingredient per 2.5 ml 

ampoule. 

Composition (1000 amooulesl 

active Ingredient 

sodium chloride 

phosphate buffer solution (pH: 7 .4) 

'demineralised water 

5.0g 

22.Sg 

300.0g 

ad2500.0ml 

The active ingredient and the sodium chloride are dissolved in 1000 ml of demineralised 

water and the solution is filtered through a microfilter. The phosphate buffer solution is 

added to the filtrate and the mixture is made up to 2500 ml with demineralised water. For 
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the preparation of unit dose forms, 2.5 ml portions of the mixture.are introduced into glass 

ampoules which then each comprise 5 mg of active ingredient. 

Example E: An inhalation sul&pension, comprising propellant and forming a solid aerosol, 

that comprises 0.1 o/o by weight active ingredient: 

Composition 

active ingredient, micronised · 

sorbitan trloleate 

propellant A (trichlorotrifluoroethane) 

propelant B (dichlorodifluoromethane and 

1.2-dichlorotetrafluoroethane) 

% byweight 

0.1 

0.5 

4.4 

15.0 

80.0 

With the exclusion of moisture. the actiVe ingredient is suspended In trichlorotrifluoroethane, 

with the addition of the sort>itan triofeate, using a conventional homogeniser and the . 

suspension In lntroduCed Into an aer0sol container equipped with a metering va.Ve~The 
container Is closed and filled up with propellant B under pressure. 

.:~:. 
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Wbat is daimed is: 

1. A compound of formula I 

wherein 

R, is aryl or heteroaryl; 

R2 Is hyd~~·n, lower alkyl or~aryl-1~1'. alkyl; . 

R3 is hydrogen, lower alkyl, aryl or heteroaryl; 

R4 Is aryl or heteroaryl; 

X is C,-C.,alkylene, CrC.,alkenylene or c~C.,alkanedienylene, arid 

Am is an unsubstituted or mono- or di-substituted amino group, a disubstituted amino group 

being understood as including also an amino group in which the amino nitrogen is bonded 

into a ring, 

or a salt thereof. 

2. A compound of fonnula I according to claim 1, wherein 

Am is an amino group -NRsRe wherein Rs is hydrogen, unsubstituted or substituted 

lower alkyl, unsubstituted or substituted lower alkenyl, unsubstituted or 

I 1111111 111111 11111 1111111 1111 
* C L M S * 
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substituted lower alkyn)'I, unsubstituted or substituted cycloalkyl, unsubStituted or 

substituted (aza, oxa or thia)-cycloalkyl, unsubstituted or substituted benzo-(aza, oxa or 
. . 

thia)-cycloalkyl, aryl, partially hydrated heteroaryl, heteroaryl or (unsubstituted or substituted 

lower alkyl, unsubstituted or substituted lower alkenyl, ayt or heteroaryl)-sulfonyl: and Re is 

hydrogen, unsubstituted or substituted lower alkyl, uns_ubstituted or substituted lower 

alkenyl, unsubstituted or substituted lower alkynyl, aryl, heteroaryl or acyl; or 
:i· 

- when the radicals Rs and Re together with the amino nitf'Ogen fonn a ring • Am may also be 

an aza-(cycloalkyl, cycloalkenyl, cycloalkynyl, partially hydrated heteroaryl or heteroaryl) 

radical, bonded via a ring nitrogen atom, which in addition to the amino nitrogen may ,. 

contain further hetero atoms selected from nitrogen, oxygen and sulfur atoms and whiCh is 

unsubstituted or substituted. 
• .. 

3. A compound of formula I according to daim 1, wherein 

. L::i-t;#.=.:.:··. 
Rt is phenyl or pyridyl each of which is unsubstituted or substituted by 1 or 2 substituents 

.··• .. ;;;!,.,;4.·:; .· 

selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy, lower alkoxy and 

nitro; 

R2 is hydrogen, lower alkyl or phenyl-lower alkyl wherein the phenyl group is unsubstituted 

or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl,'" 

halogen, hydroxy and lower alkoxy; 

ff, Is hydrogen, lower alkyl, ph·enyl, naphthyl or indolyl, with phenyl, naphthyl and indolyl 

each being unsubstituted or substituted by 1 or 2 substituents selected from the group l0wer 
-~ 

alkyl, trifluoromefhyl, halogen, hydroxy and lower alkoxy; 

.; .. 

Rt is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or substituted 

by 1 or 2 substituents selected from the group lower alkyl, trifluorornethyl, halogen, hydr0xy 

and lower alkoxy; 

X is CrCralkytene, CrC1alkenytene or c.-cralkanedienytene: and· 
~· 

' 1111111 \1111111111 lllll 111111 
* C L M S * 
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Am is an amino group -NRsRe wherein 

Rs is an aryl radical selected from ·the group phenyl and naphthyl. that aryl radical being 

unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, halo-lower 

alkyl, cycloalkyl. halogen, hydroxy, lower alkoxy, amino, lower alkylamlno, di-lower 

alkylamino, piperidino, morpholino, thiOmorpholino, nitro, lower alkanoyl, halo-lower 

alkanoyl, carboxy, lower alkoxycarbonyl, c&rbamoyl, lower alkylcarbamoyl, di-lower 
~ . . 

alkylcarbamoyl. cyano, N-lower alkyt.N-phenyl-lower alkylcarbamoyl; and (phenyl or pyridyl)-

lower alkylcarbamoyl wherein the phenyl or pyrldyl g..Oup is unsubstituted or substituted by 

lower alkyl, trifluoromethyl, hydroxy, lower alkoxy or halogen: 

aryl-lower alkyl In which the aryl group is defined In the same manner as an aryl radical Rs 
and which is unsubstituted or substituted by h~droxy in the lower alkyl moiety; 

a heteroaryl radical selected from the group (>yrrolyl, pyrazolyl, imidazolyl, tnazolyl, 

tetrazolyl, furanyl, thienyl, isoxazolyl, oxazolyl, oxadlazolyl, isothlazolyl, thiazolyl, 

thiadiazolyl, pyridyl, pyridazinyl, pyrimidinYI. pyrazinyl, triazinyl, indolyl, isoindolyl, benz­

imidazolyl, benzotriazolyl, benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl, 

benzopyrariy1, ·.quino1inyl and isoq~in~linyl, .,at heteroaryl radical being unsubstituted or 
. . 

substituted by from 1 to 3 radicals selected from lower alkyl, halo-lower alkyl, halogen, 

hydroxy, lower alkoxy, amino, lower alkylamino, di-lower alkylamino, nitro, lower alkanoyl, 

halo-lower alkanoyl, carboxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-
. . . 

lower alkylcarbamoyl, cyano, phenyl, (lower alkyl, trifluoromethyl, halogen, hydroxy or lower 
.. , I 

alkoxy)-phenyl and oxo: 

heteroaryl-lower alkyl wherein the heteroaryl group is defined in the same manner as a 

heteroaryl radical Rs; 

a partially hydrated heteroaryl radical s.elected from the group dihydropyrrolyl, 

dihydropyrazolyl, dihydroimidazolyl, dihydro~ranyl, dihydn;»lhienyl, dihydrooxazolyl, 

dihydrothiazolyl, dihydropyridyl and dihydropyrimldinyl, that partially hydrated heteroaryl 

radical being unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, 

halo-lower alkyl, halogen, hydroxy, lower alkoxy, amino, lower alkylamino, di-lower 

alkylamino, nitro, lower alkanoyl, halo-lower alkanoyl, carboxy, lower alkoxycarbonyl, 

carbamoyl, lower alkylcarbamoyl, di-lower al~lcarbamoyl, cyano, phenyl, (lower alkyl, 

trifluoromethyl, halogen; hydroxy or lower alkoxy)-phenyl and oxo; 

111111111111111111111111111111 
* C L M S * 
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partially hydrated heteroaryl-lower alkyl wherein the partially hydrated heteroaryl group is 
defined in the same manner.as a partially hydrated hetel'C)aryl radical Rs: 
lower alkyl that is unsubsti~ or SIJbstituted by from 1 to 3 ,._dicals selected from carboxy, 
lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyt, di-lower alkylcarbamoyl, cyano, 
amino, lower alkylamlno, di-lower. alkylamlno, plperfdino, morpholino, thiomorpholino, , 

: . . .j : . . ·:; . ': ~ 

hydroxy, lower alkoxy, hal99~n. loWer alkanoyl and ber1zoyl: •l· 
Cs-CJ&lkenyl that is unsubstifuted or substituted by cart>oxy or by lower alkoxycarbonyl; 

. : ..... ·. : ,: . . . . 

CrCJ&lkynyl that is unsubs~d ·or ~ubstituted by carboxy or by lower alkoxycarbo~; 
cycloalkyl that is unsubstituted or substituted by lower alkyl, hydroxy, cal'boxy or by lower 
alkoxycarbonyl; 

·'(: 

cycloalkyl-lower alkyl wherein the cycloalkyl group is defined in the same manner as , 
. I 

cycloalkyl Rs: 
(aza, oxa or thia)-cycloalkyl that is unsubstituted ~r substl~d by oxo, lower alkyl, ph~ 
lower alkyl, (lower alkyl, trfftuoromethyl, halogen, hydroxy or lower alkoxy)-phenyl-1~ 
alkyl, carboxy or lower_ alkoxycarbonyt; 

benzo-(aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oxo in .• ,!,~, . 
cycloaliphatic ring. and is unsubstituted or subs~tuted by lower alkyl, trifluoromethyl, 
halogen, hydroxy or l~r alkoxy in the benzo ring: 
lower alkylsulfonyl; 

arylsulfonyl wherein the aryl group is defined in the same manner as an aryl radical Rs; 
aryJ-tower alkylsulfonyl wherein the aryl group is defined in the same manner as an aryl 
radical Rs; 

lower alkenylsulfonyl; ,, 
aryl-lower alkenylsulfonyl wherein the aryl group is defined In the same manner as an aryl 
radical Rs; 

. . . ... it 
pyridylsulfonyl that is unsubstituted or substituted by lower alkyl, trffluoromethyl, halogen, 
hydroxy, lower alkoxy, phenyl-lower alkoxy, (lower alkyl, triftuoromethyl, halogen, hydroxy or 
lower alkoxy)-phenyl-lower alkoxy, phenyloxy or (lower alkyl, trffluoromethyt, halogen, 
hydroxy or lower alkoxy)-phenyloxy; .. 
Re is hydrogen, lower alkyl, hydroxy-lower alkyl, (carboxy, lower alkoxycarbonyl, carbamoyl, 

. . ·:~. 

lower alkylcarbamoyl, di-lower alkylcarbamoyl or cyano)~lower alkyl, C,..C,alkenyl, <4-Cr 
alkynyl, lower alkanoyl, halo-lower alkanoyl, phenyl-lower allcanoyl that is unsubstituted or 
substituted by lower alkyl, trtfluoromethyl, halogen, hydroxy or lower alkoxy in the phenyl 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 
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ring. or benzoyl that is unsubstituted or substituted by lower alkyl, trifluoromethyl, halogen, 

hydroxy or lower alkoxy; 

or wherein -NR1R1 is a cyclic amino group selected from 

azacycloalkan-1-yl that is unsubstituted or substituted by 1 or 2· substituents selected from 

lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl, lower alkyl-(sulfinyl or sulfonyl)-lower 

alkyl, phenyl·lower alkyl-(sulfinyl or sulfonyl)-lower alkyl, (lower ~lkyl,. trifluorornethyl, 

halogen, hydroxy or lower alkoxy~phenyl-lower alkyl-(aulfinyl or sUlfonyl)-lower alkyl, 

phenyl-(sulfinyl or sulfonyl)-lowar alltyl, (lower alkyl, trifluoromethyl, halogen, hydroxy or 

lower alkoxy)-phenyl-(sulfinyl or sulfonyl)-lower alkyl, di-lower alkylamlno, lower 

alkanoylamino, hydroxy, lower alkoxy, carboxy, lower alkoxycart;x>nyl, carbamoyl, lower 

alkylcarbamoyl. di-lower alkylcarbamoyl, cyano, phe~I. (lower alkyl, trifluoromethyl. 

halogen, hydroxy or lower alkoxy)-phenyl and spiro-indolone that is unsubstituted or 

substituted by lower alkyl; 

diazacycloalkan-1-yl that is unsubstituted or substituted by phenyl, (lower alkyl, trifluoro­

methyl, halogen, hydroxy ot lower alkOxy)-phenyl. pyrimidinyl, (phenyl, lower alkyl-phenyl, 

trifluoromethyl-phenyl, halo-phenyl, hydroxy-phenyl or lower ~lkoxy-phenyl)-lower alkyl. 

(carboxy, lower alkoxycarbonyl, carbamoyl. lower alkylcarbamoyl, di-lower alkylcarbamoyl or 

cyano)-lower alkyl or by (azacycloalkan-1-yl)-carbonyl-lower alkyl; 

morpholino: 

thiomorpholino; and 

azaheteroaryl-1-yl seleded from the group pyrrol-1-yl, pyrazol-1-yl, irnidazol-1-yl, triazol-1-yl, 

tetrazol-1-yl, indol•1-yl, benzimidazol-1-yl and benzotriazol-1-yl, that azaheteroaryl-1-yl 

radical being unsubstituted or substituted by lower alkyl, di-lower alkylamino-lower alkyl, 

cyano-lower alkyl, hydroxy, lower alkoxy, phenyl-lower alkyloxy, lower alkylthio, lower 
. ' 

alkanoyl or by halogen; 

or a salt thereof. 

4. A compound of formula I according to claim 1, wherein . 

111111111111111111111111111111 
* C L M S * 
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R1 is phenyl that is unsubstituted or substituted by 1 or 2 substituents selected from ~e 
group lower alkyl, trifluoromethyl, halogen, hydroxy and lower alkoxy; 

R2 ls hydrogen, lower alkyl or phenyl-lower alkyl wherein the phenyl group is unsubstituted 

or substituted by 1 or 2 substltuents selected from the group lower alkyl, trifluoromethYt. 
. . ~ . 

· halogen, hydroxy and lower alkoxy; 

R, is hydrogen, lower alkyl, phenyl, naphthyl or indolyl, with phenyl, naphthyl and indolyl 

each being unsubstituted or ~bstituted by 1 or 2 substituents selected from the group lower 

alkyl, trifluoromethyf, halogen, hydroxy and lower alkoxy; 

R. is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or substituted 

by 1 or 2 substituents selected .. from the group lower alkyl, trifluoromethyl, halogen, hydroxy 

and lower alkoxy; 

X Is C,-C,alkytene or CrC781kenylene; and 

Am is an amino group .. NRsRe wherein 

Rs is an aryl radical selected from the group phenyl and naphthyl, that aryl radical being 

unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, halo-lower 

alkyl, halogen, hydroxy, lower alkoxy, amino, tower alkylamino, di-lower alkylamino, 

piperidino, morpholino, thlornorphollno, nitro, lower atkanoyl, halo-lower alkanoyl, carboxy, 
. . : . . . ~· 

lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl and cyano; 

aryt-lower alkyl in which the aryl group is defined in the same manner as an aryl radica~·R5 

and which is unsubstituted or substituted by hydroxy in the lower alkyl moiety; 
.f. 

a heteroaryt radical seleded from the group pyrrolyl, pyrazolyl, imidazolyl, triazotyl, 

tetrazolyl, furanyl, thianyl, isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, 

thiadiazoiyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, indolyl, isoindolyl, benz./ 

imidazolyl, benzotriazolyl, benzofuranyl, benzothienyl, banzoxazolyl, benzothlazotyl, ·~ 

quinolinyl and isoquinolinyt, that heteroaryl radical being unsubstituted or substituted bi 
from 1 to 3 radicals selected from lower alkyl, halo-lower alkyl, halogen. hydroxy, lower"· 

alkoxy. amino, lower alkylamino, di-lower alkylamino, nitro, lower alkanoyl, halo-lower 

11111111 11111111111 11111111111 
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alkanoyl, carboxy, lower alkoxycafbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkyl­

carbamoyl and cyano; 

heteroaryl-lower alkyl wherein the heteroaryl group is defined in the same manner as a 

heteroaryl radical R1; 

IC>Wer alkyl that is unsubstituted or substituted by from 1 to 3 radicals selected from carboxy, 
. . . 

lower alkoxycarbonyt, carbamoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl, cyano, 

amino, lower alkylamino, di-lower alkylamino .• piperidino, morpholino, thiomorpholino, 

hydroxy, lower alkoxy, halogen, lower alkanoyl and benzoyl; 

CrC?alkenyl that ls unsubstituted or substituted by carboxy or by lower alkoxycarbonyl; 

CrCJalkynyr that is unsubstituted or subStituted by carboxy or by lower alkoxycarbonyl; 
. . . ; 

cycloalkyl that is unsubstituted or substituted by- l_ower alkyl, hydroxy, carboxy or by lower 

alkoxycarbonyl; 

cycloalkyl-lower alkyl wherein the cycloalkyl group is defined In the same manner as 

cycloalkyl Rs; 
(aza, oxa or thla)-cycloalkyl that is unsubstituted or substituted by oxo; or 

arylsulfonyl wherein the aryl group is defined in the same manner as an aryl radical Rs; 

Re is hydrogen, lower alkyl, hyd~-lower alkyl, (car'boxy, lower alkoxycarbonyl, carbamoyt, 

lower alkylcarbamoyl, cri-lower alkytcarbamoyl or cyano)-lower alkyl, CrCJ&lkenyl or Cs-Cr 
alkynyl; 

or wherein -NRsRe is a cyclic aniino group selected ftom 

azacycloalkan-1-yl that is unsubstituted or substituted by 1 or 2 substituents selected from 

lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl, di-lower alkylamino, lower alkanoylamino, 
!·. ' 

hydroxy, lower alkoxy, phenyl and (lower alkyl, triftuoromethyl, halogen, hydroxy or lower 

alkoxy)-phenyl; 

diazacycloalkan-1-yl that is unsubstituted or substituted by phenyl, (lower alkyl, trifluoro­

methyl, halogen, hydroxy or lower alkoxy)-phenyl, (phenyl, IOV19r alkyl-phenyl, trifluoro­

methyl-phenyl,· halo-phenyl, hydroxy-phenyl or toWer alkoxy-phenyl)-lower alkyl, (carboxy. 
. . . . . -

lower alkoxycarbonyl, carbamoy1; lower alkytcarbamoyl, di-lower alkylcarbamoyl or cyano)-
. . . !·- ',• ... . '· 

lower alkyl or by (azacycloalkan-1-yt)-cart>onyt-lower alkyl; 

morpholino: 
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. ~ .' .. 

thiornorpholino; and 

azaheteroaryl-1-yl selected from .the group pym>l-1-yl, pyrazol-1-yl, imidazol·1-yl, trt~l-1·yl, 
tetrazol-1-yl, indol-1-yl, benzhnidazol-1-yl and benzotriazol-1-yl, that azaheteroaryl-1-~ 
radical being unsubstituted or substituted by IQWer alkyl, di-lower alkylamlno-lower alkyl, 

. . . ,r 

cyano-lower alkyl, hydroxy, lower alkoxy, phenyl-lower allW!oxy, lower alkylthio, lower;' 

alkanoyl or by halogen: 
/i'· 

or a salt thereof. 

5. A compound of formula I according to claim 1. wherein 

Rt is phenyl that is unsubstituted or substituted by 1 or 2 substituents selected from the 

group lower alkyl, trifluoromethyl, halogen, hydroxy, lower alkoxy and nitro, or Rt is pyridyl; 

R2 is hydrogen or lower alkyl; 

~ is hydrogen, lower alkyl, phenyl or naphthyl, with phenyl and naphthyl each being unsub­

stituted or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoro­

methyl, halogen, hydroxy and lower alkoxy; 

Rt is phenyl, naphthyl or indolyl, each of those radicals being Uf1SUbstituted or substituted 
.. . ~ 

by 1 or 2 subsUtuents selected from the group lower alkyl. trifluoromethyl, halogen, hydroxy 

and lower alkoxy; 

Xis Crc.&lkylene or Cr~alkenylene, and 

r:!.. 

Am is an amino group -NR1R1wherein 
-~ · .. 

. . -~ 

.. Rs is an arYI radical selected from the group phenyl and naphthyl, that aryl radical being 

unsubstituted or substituted by from 1 to 3 radicals selected f~m lower alkyl, cycloalkyt, 
. '~::~ 

halogen, hydroxy, lower alkoxy, di-lower alkylamlno, morphollno, nltro and lower 

alkoxycarbonyl; 
-~.:: . 
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aryl-lower alkyl in Which aryl is seleded from the group phenyl, naphthyl and indolyl and 

which is unsubstituted or substituted in the aryl moiety by 1 or 2 radicals selected from 

hydroxy, lower alkoxy, halogen and amino, and is unsubstituted or substituted in the lower 

alkyl moiety by hydroxy; 

a hateroaryl ·radical selected from the group pyridyl, qulnotinyl, pyrimidinyl, thiazolyl, lhi• 
diazolyl, isothiazolyl and indolyl, lh•t heteroaryl radical being unsubstituted or substituted by 

1 or 2 radicals seleded from lower alkyl, halogen and halo-lower alk&noyl; 

dihydropyrazolyl which is substituted by oxo and which Is further unsubstituted or 

substituted by 1, 2 or 3 substituents selected from .lower alkyl and phenyl; 

heteroaryl-lower alkyl wherein heteroaryl. is se~cted from the group pyridyl, quinolinyl, 

pyrimldinyl, thiazolyl, thiadiazolyl, isothiazolyl and indolyl; 

benzopyranon-lower alkyl; 

kMer alkyl that is unsubstituted or substituted by lower alkoxycart>onyl, carbamoyl, lower 

alkylcarbamoyt; cyano, di-lower alkylamino, pip~ridino, morpholino, hydroxy or by benzoyl; 

CrC.,alkenyl; 

CrC.,alkynyl; 

cydoalkyl that is unsubstituted or substituted by h)'droxy; 

cydoalkyl-lower alkyl that is unsubstituted or substituted by lower alkQxycarbonyl in the 

cycloalkyl moiety; 

(aza, oxa or thla)-cycloalkyl that is unsubstituted or substituted by oxo, lower alkyl, phenyl­

lower alkyl or lower alkoxycarbonyl: 

benzo-(aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oxo; 

lower alkylsulfonyl; 

phenyl-lower alkylsulfonyl wherein the phenyl ring is unsubstituted or substituted by lower 

alkoxycarbonyl; 

lower alkeny_lsulfonyl that is unsubstitutf(td or s~bstituted by phenyl or halogen-phenyl; 

phenylsulfonyl that is unsubstituted or substituted by lower alkyl, lower alkoxy, lower 

alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, cf1-lower alkylcarbamoyl, N-lower alkyl-N­

phenyl-lower alkylcarbamoyl, (phenyl or lower alkoxy-phenyl)-lower alkylcarbamoyl or 

pyridyl-lower alkylcarbamoyl; or 

pyridylsulfonyl. that is unsubstituted or substituted by phenyloxy; 

R1 is hydrogen. lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl or C,-C,.alkenyl; 

I 11111111111111111111111111111 
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or wherein -NR1Re is a cyclic amino group selected from 

piperidino that is unsubstituted or substituted by 1 or 2 substituents selected from l~r 

alkanoylamlno, phenyl, lower alkyl, hydroxy~ower alkyl, di-lower alkylamlno, hydroxy, lower 

alkoxy, carbamoyl, phenylsulfinyl~lower alkyl or splrc>-lndolone which is unsubstituted or 

substituted by lower alkyl; 

azocano; 

aziridino that Is unsubitituted or substituted by lower alkyl; 

plperazino that is unsubstituted or substituted by phenyl, lower alkoxy-phenyl, pyrimi~.tnyl, 

halophenyllower alkyl or by (azacycloalkan-1-yl)-cart>onyl-lower ·alkyl; '· 

morphollno; 

indol~1•yl that is unsubstitUted or substituted by lower alkyl, lower alkanoyl,. di-lower al~­
amino-lower alkyl or by phenyl-k>Wer alkyloxy; 

benzimidazol-1-yl that is unsubstituted or substituted by lower alkylthlo or by cy111no-lower 
, .. /~;~~1:z.: .... · 

alkyl; 

imidazol-1-yl that is unsubstituted or substituted by lower alkyl; 

1,2,4-triazol-1-yl; and 

benzotriazol-1-yl; 

or a pharmaceutically acceptable salt thenlOf. 

e. A compound of fonnula I according to claim 1, wherein 

Rt is phenyl that is unsubstituted or substituted by 1 or 2 substituents selected from the 
. ··.·ii!-~· 

group lower alkyl, triftuorornethyl, halogen, hydroxy and lower alkoxy: ' -

Rz is hydrogen or lower alkyl; 

.. 
Ra is hydrogen, lower alkyl, phenyl or naphthyl, with phenyl and naphthyl each being unsub-

.· ... · ... ·. ~· 

stituted or substituted by 1 or 2 substituents seleded from the group lower alkyl, trffluoro-

methyl, halogen, hydroxy and lower alkoxy; 
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Rt is phenyl, naphthyl or lndolyt, each of those radi~ls being unsubstituted or substituted 
by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy 

and lower alkoxy; 

X Is c,-e .. alkylene or CrC..alkenylene, and 

Am Is an amino group -NRsRewharein 

Rs Is an aryl radical selected from the group phenyl and naphthyl, that aryl radleal being 

unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, halogen, 

hydroxy, lower alkoxy, di-lower al~lamino, morpholino, nHro and· lower alkoxycarbonyl: 

aryl-lower alkyl in which aryl is selected from the group phenyl, naphthyl and indolyl and 
which Is unsubstituted or substituted in the aryl moiety by 1 or 2 radicals selected from 

hydroxy, lower alkoxy and halogen, and is unsubstituted or substituted in the lower alkyl 
moiety by hydroxy; 

a hetero.y1· radicalseleCted from the group pyridyl, quinolinyl, pyrimidinyl, thiazolyl, thia­

diazolyl, isothiazolyl and lndolyl, that heteroaryl radical being unsubstituted or substituted by 
1 or 2 radicals selected from lower alkyl, halogen and halo-lower alkanoyl; 

heteroaryl-lower alkyl wherein heteroaryl is selected from the group pyridyl, quinolinyl, 

pyrimidinyl, thiazolyl, thiadiazolyl, isothiazolyl and indolyl; 

lower alkyl that is unsubstituted or substituted by lower alkoXycarbonyl, carbamoyl, cyano, 

di-lower alkylamino, piperidino, morpholino, hydroxy or by benzoyl; 

CrCJ&lkenyl; 

CrC1alkynyl; 

cycloalkyl that is unsubstituted or substituted by hydroxy; 

cycloalkyl-lower alkyl that is unsubstituted ~r substituted by lo\lver alkoxycarbonyl in the 
cycloalkyl moiety; 

(aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oxo; or 

(phenyl or lower alkyl-phenyl)-sulfonyl; 

Re is hydrogen, lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl or CrC781kenyl: 

or wherein -NRsRs is a cyclic amino group selected from 
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piparidino that is unsubstituted or substituted by 1 or 2 substituents selected from lower 
alkanoytamino, phenyl, lower alkyl, hydroxy-lower alkyl, di-lower.alkylamino and hydroxy; 

azocano: 

aziridino that is unsubstituted or substituted by lower alkyl; 

piperazino that is unsubstituted or substituted by phenyl, lower alkoxy-p~yl, halophenyl­
lowar alkyl or by (azacycloalkan-1-yl)-carbonyl-lower alkyl; 

morpholino; 

indol-1-yl that is unsubstituted or ~ubstituted by lower alkyl, lower alkanOyl, di-lower alkyl­
amino-lower alkyl or by phenyl-lower alkyloxy; 

banzimk:tazol-1-yl that is unsubstituted or substituted by lower alkylthio or by cyano-lower 
alkyl; . , 

·."~··· 

imidazol-1-yl·that is unsubstituted or substituted by lower alkyl; 

1,2,4-triazol· 1-yl; and 

benzotriazol-1-yl; 

or a pharmaceutically acceptable salt thereof. 

7. A compound of formula I according to claim 1, wherein 

i:·~ . ·. 
R1 Is 3,5-bistrifluoromethylpht?nyl, R2 is methyl, the group -CHffaR4 is benzyl, 4-chloro- 'if . 

benzyl, 2-naphthylmethyl, diphenylmethyl, 1H-lndol-3-ylmethyl or 1-rnethyl-indol-3-ylmethyl, 
Xis 1,2-ethylene or 1,2-ethenylene, and Am is an amino group -NR1Re wherein R, Is 
pyridyl-c,-c .. alkyl; C1'"°7alkyl that is unsubstituted or substituted by hyctroxy; cycloalkyl . 

having 5 to 7 ring carbon atoms; (aza, oxa or thla)-cycloalkyl having 5 to 7 ring atoms .-w': 
including the heteroatom(s) and being unsubstituted or substituted by oxo:. benzo-(aza, oxa 
or thia)-cydoalkyl having 5 to 7. ring atoms including the hetaroatom(s) in the heterocyc}!g 
ring and being unsubstituted or substituted by oxo; and Re Is hydrogen or C1-C,alkyl; 

or a pharmaceutically acceptable salt thereof. 
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8. 4-[N'-Mathyl-N'-(3,S..bistriflL10romethyl-benzpyl)-amino]-5-{4-chlorophenyl)-pent-2-enoic 

aeid N-(3-mathoxy-benzyl)-amide according to claim 1 or a phannaceutically acceptable salt .· .. 

thereof. 

9. 3-[N'-(3,S..Bistrlfluoromet~l)-N'-methyl-amlno)-4-(1 H-indol-3-yl)-butanoic acid N­

cyclohexyl-N-.isopropyl-amide according to claim 1 or a pharmaceutically acceptable salt 

thereof. 

10. 4-[N'-Methyl-N'-(3,S..blstrffluoromethyl-benzoyl}-aml~o)-5-(4-chlorophanyl)-pent-2-enoic 

acid N-(2-(2-pyridyl)-ethyl)-amide according to claim 1 or a pharmaceuticaRy acceptable salt 

thereof. 

11. 4-{N'·Methyl-N'-(3,S..bistrlluoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-yl)-pentanoic 

acid N-(1-naphthylmethyl)-amide according to claim 1 or a pharmaceutically acceptable salt 

thereof. 

12. 4-[N'-Methyl-N'-(3,S..bistrifluormethyl-benzoyl)-amino)-5-(4-chlOrophenyl)-pent-2-enolc 

acid N-(O,L-apsilon-caprolactam-3-yl)-amide according to claim 1 or a pharmaceutically 

acceptable salt thereof. 

13. 4-[N'-Methyl-N'-(3,S..bistrifluormethyl-benzoyl)-amino}S-{4-chlorophenyl)-2-methyl-pent-

2-enoic acid N-cyclohexyl-amide according to claim 1 or a pharmaceutically acceptable salt 

thereof. 

14. 4-(N'-Methyl-N'-(3,5-blstrifluonnethyl-benzDY.l)·amino]-5-(naphth-2-yl)-pent-2-enoic-acid 

N-cyclohexyl-amide according to c;laim 1 or a pharmaceutically. accePtable salt thereof. 

15. A pharmaceutical composition comprising a compound according to any one of claims 1 

to 14 and at least one pharmaceutically acceptable carrier. 

16. A compound according to any one of daims 1 to 14 for use in a method for the 

therapeutic treatment of the animal or human body. 
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17. A compound according to any one of claims 1 to 14 tOr us~ in the treatment of diseases 
that are responsive to antagonisatic>n of the NK1-receptor. 

18. The use of a compound according to any one of claims 1 to 14 In the mal'.lufadure of 
phannaceutlcal c:Ompositions tor the treatment of diseases that are responsive to 
antagonlsation of the NK1 receptor. 

19. A process for the preparation of a compound of fonnula I according to claim 1, which 
process comprises 

(A) N-acylating a compound of fonnula II 

'f2 
H-N 0 

' II CH-X-C-Am / Ra-yH 
R4 (II) 

with a carboxylic acid R,-C(=O)-OH, or with a readive derivative thereof, or 

(B) condensing a carboxylic acid of fonnula Ill 

or a reactive derivative thereof, with ammonia or with a mono- or di.:.substituted amine, or 
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(C) - for the preparation of a compound of formur.- I wherein X is CrC781kenylene or 

C..-C,alkanedienylene ~ as a last step forming the double bond or one of the double bonds 

by means of a Wittig reaction or a variant thEtr&of, for example Wittig-Homer; 

and, if desired, converting a c:ompound ·of formula I into a different compound of formula I 

and/or, if desired, converting a resulting salt into the free compound or into a different salt 

and/or, if desired, converting a resulting free compound of formula I having salt-forming 

properties Into a salt andfor, If delired, separating a resulting mixture of stereoisorners, 

diastereoisomers or enantiomets into the individual stereoisomers, diastereoisomers or 

enantiomers. 
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