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1-Aryl=-2-acylamino-ethane compounds and their use as neurokinin especially
neurokinin 1 antagonsits

The invention relates to ¢ompounds of formula |
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wherein
R is aryl or heteroaryl;
Rz is hydrogen, lower alkyl or a-ryl-.lm.:ver alkyl,
Rj is hydrogen, lower alkyl, aryl or heteroaryl;
R4 is aryl or heteroaryl; .
Xis Cy-Cralkylene, C>-Cyalkenylene or C-Cralkanedienylene, 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
composilions.
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The general terms used heremabove and hereinbelow preferably have the following
meanings within the scope of this Appllcatlon

As already mentioned, a disubstituted amino group Am is to be understood as being also an
amino group in which the amino nitrogen is b_dnded into a ring. That ring may 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 étoms, for example nitrogen, oxygen and/or sulfur
atoms, and is unsubstituted or substituted._

_ Am is especially an amino group -NRsRs wherein Rs is hydrogen, unsubstituted or

substituted lower alkyl, unsubstituted or substututed lower alkenyl. unsubstltuted or
substltuted lower alkynyl, unsubstituted or substituted cycloalkyi, unsubstltuted or
substituted (aza, oxa or thua)-cyclo_alkyl. unsubsututed or substituted benzo-(aza, oxa or
thia)-cycloalkyl, aryl, partially hydrated heteroaryl, heteroary! or (unsubstituted or substituted
lower alkyl, unsubstituted or substituted lower alkenyl, aryl or heteroaryl)-sulfonyl; and R, is
hydrogen, unsubstituted or substttuted lower alkyl unsubstituted or substituted lower
alkenyl, unsubstltuted or substituted Iower alkynyl, aryl, heteroaryl or acyl; or

- when the radicals Rs and Rg together with the amino nitrdgen form a ring - Am may also be
an aza-(cycloalkyl, cycloalkeny), cycloalkynyl, partially hydrated heteroaryi 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 radlcal having up to and including 7 and especially up to and
mcludmg 4 carbon atoms.

Lower alkyl is, for_example, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyt, n-
pentyl, neopentyi, n-hexyl or n-heptyl, preferably ethyl or methyl.

Substituted iower alkyl is to be understcod as being lower alkyl that is substituted one or
more times, especially from 1t0 3 times, by any desired substituent(s). Substituents that
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may be mentioned by way of example are: aryll,_ partially hydrated heteroaryl, heteroaryl,
cycloalkyl, (aza, oxa or thia)-cycloalkyl, benzo-(aza, oxa or thia)-cycioalkyl, carboxy, lower
alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl. di-lower alkylcarbamoyl. cyano, amino,
lower atkylamino, di-ower alkylammo pipendlno morpholino, thlomorphollno. hydroxy
lower alkoxy, halogen Iower alkanoyl and benzoyl

Substituted lower alkenyl is to be understood 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 substntuted one
or more times especially once, by any deslred 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 fluosine, b_ut may also be iodine,

Acyl is, for example, lower alkanoyl, substituted iower alkanoyl, e.g. halo-tower alkéhoyl."
aryl-carbony|, aryl-lower alkanoyl, heteroéryl-ca’rbonyl'or heteroaryl-lower alkanoyl. in
particular, acyl is lower alkanoyl.

Lower alkanoyl is, for example acetyl proplonyl or pwaloyl but may also be, for example,
formyl.

Carbamoyl is -CONH,. Oxo is a group =O.

Aryi is, for example, phenyl or naphthyl, each of which is unsubstituted or substituted, for
example as indicated below for phenyl. Aryl is preferably phenylfhat 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 aliyl, lower
alkoxy-lower alkyl, (amino or lower a'lkanoylamino)-lower‘ alkyl, lower alkylamino-lower alkyl,
di-lower alkylamino-lower alkyl, (piperidinyl, piperazinyl, morpholinyt or thiomorpholinyl)-
lower alkyl, (imidazolyl or pyridyl}-lower alkyl, mercapto-lower alkyl, lower alkyk-{thio, sulfinyl
or sulfonyl)-lower alkyl, carboxy-lower alkyl, iower alkoxycarbonyl-lower alkyl, carbamoyl-
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lower alkyl, lower alkylcarbamoyi-lower alkyl, di-lower alkylcarbamoyl-lower alkyl, lower

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

phenyl, hydroxy, Iower alkoxy, phenyi-lower alkoxy, lower alkanoyloxy. C+-Csalkylenedioxy,
phenyl-lower alkoxy, carboxy-lower alkoxy, lower _alkpxycarbon__yl-lower alkoxy, carbamoyl-
lower alkoxy, lower alkylcarbamoyH-ower alkoxy, di-lower alkyicarbamoyl-iower alkoxy, lower
alkenyloxy, amino, lower alkylamino, di-lower aIkyIainiﬂo IoWer alkanoylamino. piperidinyl,
piperazinyl, morpholmyl thiomorpholinyl, mercapto. lower alkyl-(thlo sulfinyl or suifonyl),
carboxy-lower alkylthlo lower alkoxycarbonyl-lower alkyithio, phenyithio, phenyi-lower
alkylthio, carboxy, lower aikoxyca_rbo_nyl._ carbamoyl, lower qlkylcarbamoyl. di-lower alkyl-
carbamoyl, cyano, nitro, lower alkanoyl halo-lower alkahoy‘l and benzoyl. The phenyl and

benzoyi groups contained in the above list of phenyl substituents are preferably unsubsti-

tuted, but may themseives likewise be substituted, for example by 1 or 2 substituents
selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy and lower alkoxy. The
piperaziny! groups contained in the above list of phényl éﬁbstituents are preferably unsub-
stituted, but may themselves Ilkemse be substituted, for example at the nitrogen by lower
alkyl, phenyl-lower alkyl phenyl or lower alkanoyl. in particular, aryl is phenyl thatis
unsubstituted or substituted by 1 or 2 substituents selected from lower alkyl, triftuoromethyi,
halogen, hydroxy and lower alkoxy.

Heteroaryl is, for example, a 5- or &meﬁibet_ed. moho,cycli‘c aromatic heterocycl_e ora
bicycle that is composed of a 5- or 6-membered , monocyclic aromatic heterocycle and a
fused-on benzene nng. and is, for example, pyrrolyl pyrazolyl imidazolyl, triazolyl,

'tetrazolyl furanyl, thtenyl |soxazoly| oxazolyl oxadnazolyl isothiazolyl, thiazolyl, thia-

diazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, indolyl, iscindolyl, benz-
imidazolyl, benzotriazolyl, benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl,
duinolinyl or isoquinolinyl. Heteroaryl radicals are unéubstituted or substituted, for example
by one or more, especially from 1 to 3, substituents selected from the group consisting of
lower élkyl, halo-lower alkyt, halogeh, hydrdxy, lower alkoi:y, émino, lower alkylamino, di-
lower alkylamino, nitro, lower alkanoyl, halo-jower alkanoyl, carboxy, lower alkoxycarbonyl,
carbamoyl, lower alkylcarbamonyt, dn-lower 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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drhydmpyrazolyl drhydroimrdazolyl dlhydrofuranyl dlhydrothrenyl dlhydrooxazolyl
dlhydrothrazolyl drhydropyrldyl or dihydropyrimldlnyl A partially hydratad heteroaryl radical
may be unsubstituted or substltuted by e.g.from 1t0 5, aspeaally 1to 3, radicals selected
from e.g. lower alkyl, halo-lowar alkyl halogen, hydroxy. Iowar alkoxy, amino, lower
alkylamino, di-lower alkylamino nm'o lower alkanoyl halo-lower alkanoyi, carboxy, lower
alkoxyearbonyl carbamoyl lower alkylcarbamoyl di-lower alkylcarbamoyl. cyano, phenyl,

' (Iowar alkyl tnﬂuoromethyl halogen hydroxy or lower alkoxy)-phenyl and 0Xxo. '

Ci-CrAlkylene is e.g. unbranched C,-C,alkylene for example 1 2-ethylene 1,3-propyiene or
1,4-butylene, but it may also'be branched for example 1,1-ethylene, 1 2-propylene or1,2-
or1 .3—buty|ane. C.-CyAlkylene is especrall_y 1.2-ethylene. 1.3-propy|ene or 1,2-propylene.

Cz-c-;Alkenylene ise.g. unbranched cr&alkenylane for example 1 2-etheny|ene 13-
propenylene or 1 4-buteny|ene. but it may also be branched for example 1 2-propenylene
- or 1,3-butenylene. cz-C-;Alkanylene is especrally 1 2-ethenylene or1 2-propenylene and in
partrcular1 2-ethenylene '

C+CrAlkanedienylene is preferably unbranched C.-Cyalkanediénylene. for example 1,4-
butadienyiene or 1.5-pentadiehylena: but it may also be branche_d, for axample 1,4-penta-

dienylene. C4-CyAIkanedianyfane; is especially 1,4-butadienylene.

Halo-iower alkyl is, for e'xamp:Ia'. halomethyl, for'ax"ample chioromethyl, or, for example, tri-
fluoromethyl. Halo-lower alkyl is especially trifiuoromethyl.

Halo-lower alkanoyi Is, for example, trifluoroaéetyl.

Lower alkenyl is, for example, ethenyl ( = vinyl), allyl, 1-propenyl, isopropenyl, 2- or 3-
methylallyl or 3-butenyl. '

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

e
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Cy-CrAlkenyl and c;-c7alkynyl eachas a meamng of Rs or R. are preferably bonded to the
amide nitrogen vig a sp -eerbon and are then. for example, allyl, 2-methyl-allyl or propargyt,
respactively.

Cycloalkyl contains, for example, from 3 to 8, preferably from 3 to 7, ring carbon atoms and
is, for example, cyclopropyl, cyclobutyl, cydopentyl. cyciohexyl or cycloheptyl. “Cs-Cr-
Cycloalkyl", c;-c.-pycloalky!" etc. mean a cycloalky! radical having the indicated number of
ring carbon atoms. Cycloalkyl preferably is gnsubs’ﬁtuted but may also be substituted, for
example by the substituents indieated above for lower alkyl, or, more especially, by one or
two substituents selected from lower alkyl, t_riﬂuorome'my_l. halogen, hydroxy and lower

alkoxy.

(Aza oxa or thla)-cycloalkyl may contain e. g one or two, especlally one, ring hetero
atom(s) it contains, for example from 3 to 8, preferably from § to 7, ring atoms including
the heteroatom(s) {(Aza, oxa or lhla)-cycloalkyl that is unsubstituted or substituted is, for
example, pyrrolidin-(2 oder 3)-yl tetrahydrofuran-(z oder 3)-yl tetmhydrothlen-(z oder 3)-yl,
piperidin-(2,3 oder 4)-yl 1-pheny|-|ower alkyl-4-lower alkoxycarbonykplpendlnA-yl
morpholin-(2 oder 3)-yI, thl_omorpholln-(z oder 3)-yl, piperazin-2-yi, azacycloheptan-2-on-3-
yl, tetrahydrofuran-Z-on-&yi or tetrahydrothien-2-on-3-y! ( = 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 thla)-cyeloalkyl is, for example, an (aze oxa or thla)-cycloalkyl radical as
defined above that contains in addmon e.g. one or two, preferably one, anellated ( = fused)
benzo ring(s) which in tum may be unsubstituted or sup,stntuted, e.g. as indicated above for
aryl radicals. In particular, :benzo¥'(aze. oxa or thia)-cycloalkyl is 1_.3.4.5-tetrahydrobenzo-
azepin-2-on-3-yl. |

Azacycloalkan-1-yl is, for exempie. aziridino. pyrrolidino, piperidino, hexahydro-1 H-azepino
(7-membered ring) or azocano (8-membered ring).

| Azacycloalka'n-1'-y'l eubstituted by .sp'i_ro-i'nde_lgne that is unsubstituted or substituted by

lower alkyl is e.g. 1-methyl-spiro(indolézfonea,4‘-pipelidino)_.
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An aza-(cyoloalkyl. cycloalkenyl or cyoloalkynyl) radlcal bonded via a nng nltrogen atom is
espeorally azacycloalkan-1 -yl (see above) or azacycloalken-1-yl, for example 2 5-d|hydro-
1H-pyrrol-1-yl, but may also be azacycloalkyn-1-yl.

Diazacydoall'can-'l-yl is, for exe_mple. piperazin_o.

Azaheteroaryl-1-yl is, for example. pyrrol-1-yl pyrazol-1-yl |midazol-1-yl, triazol-1-yl,
tetrazol-1-yl mdol-1—yl. benzrmrdazol-1-ylorbenzomazol- -yl '

Salts of compounds of formula | are especially pharmaceutically acceptable salts. Com-
pounds of formula | having a basic group, for example amino, can form, for example, acid
addition saits with suitable mineral acids, such as hydrohallc acids, sulfuric acid or phos-
phoric acid, for example hydrochlondes hydrobromndes sulfates hydrogen sulfates or
phosphates salts wrth sultable allphatlc or aromatic sulfomc aclds or N-substltuted sulfamic
acids, for example methanesulfonates benzenesulfonates p—toluenesulfonates or N-cyclo-
' hexylsulfamates (cyclemates) or salts with strong orgamc carboxyllc acids, such as lower
elkanecarboxyllc acids or saturated or unsaturated or hydroxylated aliphatnc dlcarboxylrc
acids, for example acetates oxalates malonates malelnates fumarates maleates
tartrates or cltrates

Where the compounds of formula | contain an acid group, corresponding salts with bases
are also posslble for example oon'espondlng alkall metal or alkaline earth metal salts, for
example sodium potassium or magneslum salts, pharmaceutlcally acceptable transition
| metal salts such as zinc or copper salts, or salts with ammonia or organro amines, such as
cyclic ammes such as mono-, di- or tri-lower alkylammes such as hydroxy-lower alkyl-
amines, for example mono-, di- or tri-hydroxy-lower alkylamines, hydroxy-lower alkyl-lower
alkylamines or polyhydroxy-lower alkylamines. Cyclic amlnes are, for example, morpholine,
thiomorpholine, plpendlne or pyrrolldme There come into consrderatlon as mono-lower
alkylamlnes for example, ethylamine and tert-butylamme' as di-lower alkylamlnes for
example, diethylamine and dusopropylamlne and as tri-lower alkylamines, for example. tri-
methylamine and tnethylamlne Correspondmg hydroxy-lower alkylammes are for example,
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 |
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having an acid group, for example carboxy, and a basic group, for example amino, can be

" present, for éxample. also in the form of intemai salts, that is to say in zwitterionic forin. or
one part of the molecule may be in the form of an in_témal salt and another pétt may be in
the form of a normal salt. Also 'includ'ed are salts that are unsuitable for pharmaceutical
uses, since they can be used._'"for example, in the isolation and purification of free
compounds | and the pharmaceutically aeceptéble salts thereof.

The compounds of formula | - including their pharmaceutically acceptable salts which are
also included below - have valuable pharmacological pfoperﬁes. In particular, they act as
neurokinin-1 antagonists (NK1 antagonists) and are therefore capable of preventing
disease symptoms that are caused inter alia by the secretion of substance P and neuro-
kinin A [ = NKA]. |

The respiratory tract is equipped with sensory nerves that oohtal’n a number of neuro-
peptides, especially tachykinins and CGRP ( = calcitonin gene-related peptide). The activa-
tion of the sensory nerves results in a local release of neuropeptides inside the lungs. More
especially substance P and neurokinin A are secreted, which tﬂgger an acute inflammatory
reaction termed neurogenic inflammation. That inflammatory reaction proceeds mainly via
NK1 receptor activation and includes aspecially'vasbdilétaﬁon. microvascular leakage,
recruitment of inflammatory leukocytes and excessive secretion of mucus, and also

" bronchoconstriction [mainly via activation of the neurokinin 2 receptor (NK2 receptor)].
Those tachykinin effects are typical features of asthma.

The phaunacolbgical action of the corhpbunds of foi‘muia { is based especially on the
antagonisation of the NK1 receptor, and in the case of some oompbu_nds of formula |
additionally also on the antagohisa_tion of th§ NK2 fecepto_r. The compounds of formula |
are therefore capable of ihhibiting nau'rdgenic inflammation and tabhykinin-induoéd
bronchoconstriction. | o |

The advantageous effects of the compounds of formula | can be demonstrated by various
in vitro or in vivo test methods. For éxa_fn_ple. in vitro th'e_y inhibit the [beta-AlaB]NKA(4-10)-
induced Ca®* influx into ovarian cells of transfected Chinese hamsters, which express
recombinant human neuroki'nin 2 récep_to_rs. with ICgo values of about 1 uM. In addition, they
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are effectwe. for exemple in vivoi tn the NK1 bronchospasm test in gulnea plgs with EDso
values of about 0.05-1 mglkg p.o., the test compounds belng given 2, dor24 hours prior to
the intravenous administration of 3.0 ug/kg of [Sar8,Met{O2)11}-substance P [ = SarSP].
The challenge by SarSP mduces an lncrease in intratracheal pressure in the guinea pigs.
Furthermore, some of the compounds of formula | are effective also in the in vivo NK2
bronchospasm test in guinea pigs w:th EDm values of about 1 mg/kg p.o.. In that case the
lncrease in intratracheal pressure is mduced by intravenous administration of 0.8 ug/kg of

[beta-AIaS]NKA(4-1 0), the test compounds being administered, for example, 2 hours prior to
the challenge.

The compounds of formula | are effective especially as antagonists of NK1 receptors. Their
action on that class of reoepfors. thelr action on related receptor systems, for example NK2,
and other actions not assaciated with the NK receptors render the compounds of formula |
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 example
bronchual asthma, allergtc asthma, non-allerglc asthma, allergic hypersensitivity and hyper-
secretlon cond;tlons such as chronic bronchitis and cystic fibrosis; pulmonary fibrosis of
various aetiologies; diseases of the pulmonary and bronchial circulation, such as pulmonary
high blood pressur_e, qngiogenesis, metastases; diseases of the gastrointestinal tract, such
as Crohn's disease, Hirspmng's disease, diarrhoea, malebsorpﬁon conditions, inflammatory
oonditions; in affective, traumatic or inﬂammatoni disorders of the central and peripheral
nervous system, such.as .depression, anxietv 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 van'ous tissues, such as the skin and eyes; diseases of the
immune system and of the retlculohlstzocytary system, such as in the splenic and lymphatic
tissues; pain and other disorders in which the action of neurokumns. tachykmms or other
related substances are involved in the pathogenesis, pathology and aetlology.

As already mentioned, the compounds of formula | also act as antagonists of substance P.
Substance P plays 'an ltnoonent role'in various disorders' for example in condit‘ions of pain,
in mlgralne and in certain dtsorders of the central nelvous system, such as in anxiety states,
emesis, schnzophrenia and depressnon ‘and in certain motor disorders, such as in Parkin-
son's disease, and also in mﬂammatory dlseases, such as in rheumatond athntus. intis and

-}
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conjunctivitis, in diseases of the respiratory organs, such as in asthma and chronic
bronchitis, in disorders of the gastromteshnal 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: /n
vitro, for example, the binding of 3H-substance P to the bovine retina in the radio receptor
assay according to H. Bittiger, Ciba Foundation Symposium 91 (1982) 196-199, is inhibited
with ICs values of from about 1 nM.

A change of behaviour is produced in gerbils by i.c.v. administration of substance P methyl
ester. That effect can be inhibited in vivo affer peroral administration of compounds of
formula |. The test method used is the procedure according fo 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 prowdure EDso values of about 1-5 mg/kg
p.0. are obtained, thus pointing to thp possibility Qf using compounds of formula | in the
treatment of diseases of the central nervous s_yét_em. |

The invention relates very especially to compounds of formula | wherein

R1 is phenyl or pyridyl each of which is unsubstituted or substituted by 1 or 2 substituents
selected from the group lower alkyl, tﬂfluoromethyl halogen, hydroxy, lower alkoxy and
nitro;

Rz is hydrogen, lower.alky! or phenyl-lower alkyl wherein the phenyl group is unsubstituted
or substituted by 1 or 2 substituents selected from the group lower alkyl. triflucromethyl,
halogen, hydroxy and lower alkoxy;

Ra 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:

R4 is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or substituted
by 1 or 2 substituents selected from the group lower alkyl tnﬂuoromethyl halogen, hydroxy
and lower alkoxy;
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X is Cy-Calkylene, cr&alk_enylene_or chraIkahedienylene; and
Am is an amino group -NRsRg 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, iower alkoxy, amino, lower alkylamino, di-lower
alkylamino, piperidino, morpholino, thiomorpholino, nitro, lower alkanoyl, halo-lower
atkanoyl, carboxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower
alkylcarbamoyl, cyano, N-lower alkyl-N-phenyl-lower alkylcarbamoyl; and (phenyl or pyridyl)-
lower alkylcafbamoyl wherein the phenyl or pyridyl group is unsubstituted or substituted by
lower alkyl, tnfluoromethyl 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 subshtuted by hydroxy in the lower alkyl moiety;
a heteroaryl radical selected from the group pyrrolyl, pyrazolyl, imidazolyl, tnazolyl
tetrazolyl, furanyl, thienyl, |soxazolyl oxazolyl, oxadiazolyl, isothiazolyl, thlazolyl _
thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, indolyl, isoindolyi, benz-
imidazolyl, benzotriazolyl, benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl,
benzopyranyl, quinolinyl and isoquinolinyl, that heteroaryl radical being unsubstituted or
substituted by from 1103 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, iower alkoxycarbonyl, carbamoyl, lower elkylcarbamoyl. di-
lower alkylcarbamoyl, cyano, phenyl, (lower alkyl, trifluoromethyl, halogen, hydroxy or lower
alkoxy)-phenyl and oxo;
heteroaryl-lower alkyl wherein the heteroaryl group is def‘ ned in the same manner as a
heteroaryl radical Rs;
a partially hydrated heteroary! raducal selected from the group dihydropyrrolyl,
dihydropyrazolyl, dihydroimidazolyl, dihydrofuranyl, dihydrothienyl, dihydrooxazolyl,
dihydrothiazolyt, dihydropyridyl and dihydropyrimidinyl, that partially hydrated heteroaryl
radical being unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyi,
halo-lower alkyl, halogen, hydroxy, lower alkoxy, amino, lower alkylamino, di-lower
alkylamino, nitro, lower alkanoyl. halo-iower alkanoyl, carboxy, lower alkoxycarbonyl,
carbamoyl, lower alkylcarbamoyi, di-lower alkylcarbamoyl, cyano, phenyi, (lower alkyl,
trifluoromethyl, halogen, hydroxy or lower 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;

v
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lower alkyl that is unsubstituted or substituted by from 1 to 3 radicals selected from carboxy,
lower alkoxycarbonyi, carbemoyl lower alkylca'rbamoyl.: di-lower elkylelrbamyl cyano,
amino, lower alkylamino, di-lower alkylamino, piperidino, morpholino thlomorpholmo
hydroxy, lower alkoxy, halogen, Iower alkanoyl and benzoyt;

Ca-Cralkenyl that is unsubsmuted or subsﬂtuted by cerboxy orby lower alkoxyeerbonyl,
Cx-Cralkyny! that is unsubstituted or substituted by carboxy or by lower elkoxyeerbonyl,
cycloalkyl that is unsubstituted or substltuted by Iower alkyl, hydroxy, carboxy or by lower
alkoxycarbonyl; |
cycloalkyl-lower alkyl wherem the cycloalkyl group is defined in the same manner as
cycloalkyl Rs; _

(aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oxo, lower alkyl, phenyi-
lower alkyl, (lower alkyl, trifiucromethyl, halogen, hydroxy or lower alkoxy)-phenyl-lower
alkyl, carboxy or lower alkoxycarbonyl;

benzo-(aza, oxa or thia)-cydoelkyl thatis unsubsﬁtuted or substltuted by oxoin the
cycloaliphatic ring and is unsubsmuted or subshtuted by lower alkyl, trifluoromethyl,
halogen, hydroxy or lower alkoxy in the benzo ing,

lower alkylsulfonyl

aryisulfonyl whereln the eryl group is defined in the same manner as an aryl radlcal Rs,
aryl-lower alkylsulfonyl wherein the aryl group is def ned in the same manner as an aryl
radical Rs;

lower elkenylsulfonyl

aryl-lower alkenylsulfonyl wherein the aryl group is deﬁned in the same manner as an aryl
radical Rs;

pyridylsuifonyl that is unsubstituted or substituted by lower alkyl, trifiuoromethyl, halogen,
hydroxy, lower alkoxy, phenyl-lower alkoxy, (lower alkyl, trifluoromethyl, halogen, hydroxy or
lower alkoxy)-phenyl-lower alkoxy, phenyloxy or (lower elkyl, trifuoromethyl, halogen,
hydroxy or lower alkoxy)-phenyloxy;

Re is hydrogen, lower alkyl hydroxy—lower alkyl, (carboxy, lower elkoxycarbonyl carbamoyl,
lower alkylcarbamoyl, di-lower alkylcarbamoyl or cyeno)-lower alkyl c;-c;alkenyl Ca-Cr
alkynyl, lower alkanoyl, halo-lower alkanoyl, phenyl-lower alkanoyl that is unsubstituted or
substituted by lower alkyl, tnﬂuoromethyl halogen, hydroxy or lower alkoxy in the phenyl
ring, or benzoyl that is unsubstututed or substltuted by lower aikyl, trifluoromethyl, halogen,
hydroxy or lower alkoxy; '

or wherein -NRsRg is a cyclic amino group selected from
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azacycloalkan— -yl that is unsubstltuted or substituted by Tor2 substltuents selected from
lower alkyl, hydroxy-lower alkyl. cyano-lower alkyl lower alkyl-(sulfnyl or sulfonyl)-lower
alkyl, phenyl-lower alkyl-(sutﬁnyl or suifonyl)-lower alkyl (lower alkyl, tnfluoromethyl _
halogen hydroxy or lower alkoxy)-phenyl-lower alkyl-(sulfinyl or sulfonyl)-lower alky!,
phenyl-(sulfinyl or sulfonyl)-lower alkyt, (lower alkyl triﬂuoromamyl halogen, hydroxy or
lower alkoxy)-phanyl-(sulﬁnyl or sulfonyl)-lower alkyl, di-lower alkylamino lower
a!kanoyiammo hydroxy, lower alkoxy. carboxy lower alkoxycarbonyl carbamoyl, Iower
alkylcarbamoyl di-lower alkylcarbamoyl, cyano, phenyl (Iower alkyl, trifluoromethyi,
halogen, hydroxy or lower alkoxy)-phenyl and spiro-indolone that is unsubstituted or
substituted by lower alkyl;

dlazacycloalkan-1-yl that is unsubstituted or substituted by phenyl, (Iower alkyl, trifiuoro-
methyl, halogen, hydroxy or lower alkoxy)-phenyl pynmudmyl (phenyl lower alkyl-phenyt,
tnﬂuoromethyl-phenyl halo-phenyl hydroxy-phenyl or lower alkoxy-phenyl)-lower alkyt,
(carboxy lower alkoxycarbonyl. carbamoyl, lower alkylcarbamoyl. di-lower alkylcarbamoyl or
cyano)-lower alkyl or by (azacycloalkan-1-yl)-carbonyl-lower atkyl;
morpholino;

thiomorpholino; and

azaheteroaryl-1-yl selected from the group pyrrol-1-yl pyrazol—1-y| imldazol-1-yl tnazol—1 -y,
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 alkylthib. lower
alkanoyl or by halogen, |

it

ahd salts thereof.

The invention relates in particular to éompounds of formula | wherein

R is phenyl that is unsubstituted or substituted by 1 or 2 substituents selected from the
grdup lower alkyl, ttiﬂuoromethyl; halogen. hydroxy and lower _a!kpxy; _

Rz is hydrogen, lower alky! or 'phenyl-lower alkyl wherein ths phenyl group is unsubstituted
or substituted by 1 or 2 substituents setected from the group lower alkyl, trifluoromethyl,
halogen, hydroxy and lower alkoxy;
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Rj is hydrogen, Iower alkyl, phenyl naphthyl or mdolyl with phenyl naphthyl and indolyl
each being unsubstituted or subshtuted by 1 or 2 substituents selected from the group lower
alkyl, trifluoromethyl, h_alogen. hydroxy and lower Ikoxy.

R is phenyl, naphthyl or indo_lyl, each of those radi_calé beirig unsubstituted or substituted
by 1 or 2 substituents selected from the group lower alkyl, triftuoromethyl, halogen, hydroxy
and lower alkoxy;

Xis C+-Cralkylene or cz-CmIkenyI_ene; and
Am is an amino group -NRQR. wherein

Rs is an aryl radicall selected from th_é group phenyi and naphthyl, that aryl radical being
unsubstituted or substituted by from 1 to S'mdicals selected from lower alkyl, halo-lower
alkyl, halogen, hydroxy, lower alkoxy, amino, lower alkylamino, di-lower alkylamino,
piperidino, morpholino, thlomorphollno nitro, lower alkanoyl halo-lower alkanoyl carboxy,
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 aryl radical Rs
and which is unsubstituted or substltuted by hydroxy in the lower alkyl moiety;

a heteroaryl radical selected fro.m the group pyrrolyl, pyrazol_yl imidazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, isoxazolyl, oicazolyl. oxadiazolyl, isothiazolyl, thiazolyl,
thiadiazoly), pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, indolyl, isoi_ridolyl. benz-
imidazolyl, benzotriazolyl, benzofuranyl, bénzothienyl benzoxazolyl, benzothiazolyl,
quinolinyl and isoquinolinyl, that heteroaryl radical bemg unsubstituted or substituted by
from 1 to 3 radicals selected from lower alkyl, halo-lower alkyl halogen hydroxy, lower
alkoxy, amino, lower alkytamino. dktowgr_alkylamlno. nitro, lower atkanoyl, halo-lower
alkanoyl, carboxy, lower alkoxycarbonyl, carbamoyl, lower alkyicarbamoyl, di-lower alkyl-
carbamoyl and cyano; | _

heteroaryl-lower alkyl wherein the heteroaryl group is defined in the same manner as a
heteroaryl radical Rs; | | :

lower alkyl that is unsubstututed or subshtuted by from 1 to 3 radicals selected from carboxy,
lower alkoxycarbonyl, carbamoyl lower alkylcarbamoyl di-lower alkylcarbamoyl, cyano,
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amino, Iower alkylamino, dl-lower alkylamlno. plpendmo morpholmo thtomorphollno
hydmxy, lower alkoxy, halogen Iower alkanoyl and benzoyl

Cs-Cralkenyl that is unsubstituted or substituted by carboxy or by lower alkoxycarbonyl,
c;-cvalkynyl that is unsubstituted or substltuted by earboxy or by lower alkoxycarbonyl;
cycloalkyl! that is unsubstituted or substltuted by lower alkyl, hydroxy. carboxy or by lower
alkoxycarbonyl

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

(aza, oxa or thia)-cycloalky! that is unsubstituted or substituted by OX0; or

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

Relis hy;!rogen, lower alkyl, hydroxy-lower alkyl, (carboxy, lower alkoxycarbonyl, carbamoyi,
lower alkylcarbamoyl, di-lower alkylcarbamoyl or cyano)-ower alky!, Cx-Cralkenyl or Cx-Cr-
alkynyl; ' '

or wherein -NRsRs is @ cyciic 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 di-lower alkylamino lower alkanoylamlno
hydroxy, lower alkoxy, phenyl and (lower alkyl. tnﬂuoromethyl halogen, hydroxy or lower
alkoxy)—phenyl

drazacycloalkan-1-yl that is unsubstituted or substituted by phenyl (lower alkyl, tnfluoro-
methyl, halogen hydroxy or lower alkoxy)-phenyl. (phenyl lower alkyl-phenyl trifiuoro-
methyl-phenyl, halo-phenyl hydroxy-phenyl or lower alkoxy-phenyl)—lower alkyl, (carboxy
lower alkoxycarbonyt, carbamoyl lower alkylcarbamoyl di-lower alkylcarbamoyl or cyano)-
lower alkyl or by (azacycloalkan- -yl)-carbonyl-lower alkyl;

morpholino;

thiomorpholino; and

azaheteroaryl-1-yl selected from the group pyrrol-1-yl, pyrazol-1-yl imidazol-1 -yl tnazol-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-iower alkylamino-lower alkyl,
cyano-lower alkyl, hydroxy, lower alkoxy, phenyl-iower alkyloxy, lower alkylthio, lower
alkanoyl or by halogen;
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and salts thereof.
The invention relates more especially to compounds of formula | wherein

Ry is phenyl that is unsubstituted or substituted by 1 or 2 sub_s,tiftu:e_nts. selected from the
group lower alkyt, ttiﬂueromethyt. halogen, hydroxy,' lower alkoxy and nitro, or _R, is pyridyt;

Rz is hydrogen or lower alkyl;

Ra is hydrogen, lower alkyl. phenyl or naphthyl, with phenyl and'ne_phthyl_each being unsub-
stituted or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoro-

“methyl, halogen, hydroxy and lower alkoxy,

R4 is phenyl, naphthyl or indolyl, ea_ch of those radicals betng unsubstituted or substituted
by 1 or 2 substituents selected from the group lower alkyl, triﬂuoromemyl. halogen, hydroxy
and lower alkoxy;

Xis C+-C,alkylene or C-Cqalkenylene, and
Am is an amino _g_roup -NR;ngherein

Rs is an aryl radical selected from the group phenyl and naphthyl that aryl radical bemg
unsubstituted or substituted by from 1 to 3 radicals selected from Iower alkyl, cycloalkyl
halogen, hydroxy, lower all_t_oxy. di-lower alkylammo morphollnq nitro and lower
alkoxycarbo_ny_l;

aryl-lower alkyl in which aryl is selected from the group. phenyl, naphthyl and indolyl and
which is unsubstituled or substituted in the aryl monety by 1 or 2 radicals selected from
hydroxy, iower alkoxy, halogen and amino, and is unsubstituted or substituted in the Iower
alkyl moiety by hydroxy, _

a heteroaryl radical selected fmm the group pyridyl, qumolmyl pyrimidinyl, thiazolyl, thua-
diazolyl, isothiazolyl and m_dolyl. that heteroaryl radical being unsubstituted or substituted by
1 or 2 radicals selected from lower alkyl, halogen and hale-lower alkanoyl;
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dihydropyrazolyl which is substituted by oxo and which is further unsubstntuted 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, quinolinyi,
pyrimidinyi, thiazolyl, thiadiazolyl, Isothiazolyl and indolyl; |
banzopyranon-lower alkyl;
lower alkyl that is unsubstituted or subsmuted by lower alkoxycarbonyl carbamoyl Iower
alkylcarbamoyl, cyano, di-lower alkylamlno, plperldino, morpholino. hydroxy or by benzoyl.
Cs-Cralkenyl;
Cy-Cralkynyl;
cycloalkyl that is unsubstututed or substituted by hydroxy;
' 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. lower alkyl, phenyl-
lower alkyl or lower alkoxycarbonyi;
benzo-(‘aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oxo;
lower alkylisulfonyl;
phenyl-lower alkylsulfonyl wherein the phenyl ring is unsubstituted or substituted by lower
alkoxycarbonyl; |
lower alkenylsulfonyl that is unsubstituted or substituted by phenyi or halogeri-phenyl;
| phenyisulfonyl that is unsubstituted or substituted by lower alkyl, lower alkoxy, lower
alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkylcarbamoyl, N-lower alkyl-N-
phenyl-lower alkylcarbamoyl, (phenyl or lower alkoxy-phenyl)-lower alkylcarbamoyl or
pyridyl-lower alkylcarbamoyl; or
pyridylsuifonyl that is unsubstituted or substituted by bhenyloxy:

Re is hydrogen, lower alkyl, hydroxy-lower alkyl, cyano-lower alkyl or C3-Cralkenyl;

or wherein -NRsR; 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, hydroxy, lower

alkoxy, carbamoyl, phenylsulfinyl-lower alkyl or spiro-indolone which is unsubstituted or
substituted by lower alkyl; '



WO 96/26183 PCT/EP96/00S5S

-18-

azocano;

aziridino that is unsubstituted or substituted by lower alkyl;

piperazino that is unsubstituted or substituted by phenyl lower alkoxy-phenyl. pynmidmyl
halophenyliower alkyl _or by (azacydoalkan- -yl)-carbonyl-lower alkyl;

morpholino; o | |

indol-1-yi that is unsubstituted or substituted by Iewar alkyl, lower alkanoyl. di-lower alkyl-
amino-lower alkyl or by phanyl-lower alkyloxy _

benzimidazol-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 pharmaceutically acceptable safts thereof.
The invention relates most especially to compounds of f_dn"ﬂula I wherein

R is phenyl that is unsubstituted or substituted by 1 or 2 substituents selected from the
group lower alkyl, trifluoromethyl, halég_en, hydroxy and lower alkoxy;

Rz is hydrogen or lower alkyl;

Rs is hydrogen, lower alkyl, phenyl or naphthyl, with phenyl and néphthyl each being unsub-
stituted or substituted by 1 or 2 substituents selected from the group lower alkyl, trifiuoro-
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 gmup lower alkyl trifluoromethyl, halogen, hydroxy
and lower alkoxy;

X is Cy-Caalkylene or C-C,alkenylene, and

Am is an amino group -NRssthereip
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Rs is an aryl radical selected from the group phenyl and naphthyl that anyl radical belng
unsubstituted or substituted by from1to 3 radlcals selected from Iower alkyl, halogen,
hydroxy, lower alkoxy, di-lower alkylammo. morphohno, nitro 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 'éryl moiety by 1 or 2 radicals selected from
hydroxy, lower alkoxy and halogen. and is unsubstltuted or substltuted in the lower alkyl
moiety by hydroxy.

a heteroaryl radical selected from the group pyrldyl quinolinyl, pyrimidinyl, thlazolyl thia-
diazolyl, isothiazolyl and mdolyl that heteroaryl radical being unsubstituted or substltuted by
1 or 2 radicals selected from lower alkyl, halogen and halo-lower alkanoyl; _
heteroaryl-lower alky! wherein heteroaryl is selected from the group pyridyl, quinolinyl,
pyrimidinyl, thiazoly, thladlazolyl isothiazolyl and mdolyl

lower alkyl that is unsubstituted or substituted by lower alkoxycarbonyl carbamoyl, cyano
di-lower alkylamino, piperidino, morpholino, hydroxy or by benzoyl;
Cs-Cralkenyl; |

Ca-Cralkynyl;

cycloalkyl thatis unsubstltuted or substltuted by hydroxy
cycloalkyi-lower alkyl that is unsubstntuted or substituted by Iower alkoxycarbonyl inthe
cycloalkyl moiety;

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

(phenyl or lower alkyl-phenyl)-sulfonyl;

e

R is hydrogen, lower alkyl, hydroxy-lower alkyl. cyano-jower alkyl or Ca-c;alk_enyl;
or wherein -NRsRg is a cyclic amino group selected from )

piperidino that is unsubstituted or substituted by 1 or 2 substituents selected from lower
alkanoylamino, phenyl, lower alky!, 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-phenyl halophenyl—
lower alkyl or by (azacycloalkan-1 -yl)-carbonyl—lower alkyl
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morpholino;

indol-1-yl that is unsubshtuted or substltuted by lower alkyl, lower alkanoyl, di-lower alkyl-
amino-lower alkyl or by pheny!-lawer alkyloxy.

benzimidazol-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 pharmaceutically acceptable salts thereof.

. Of pénicular importance are the compounds of formula | wherein R{ is 3,5-bistrifluoro-
methylphenyl, R; is methyl, the group -CHR3R, is benzyl, 4-chiorobenzyl, 2-naphthyimethyl,
diphenyimethyl, 1H-indo}-3-yimethyl or 1-methyl-indol-3-yimethyl, X is 1,2-ethylene or 1,2-
ethenylene, and Am is an amino group -NRsRs wherein Rs is pyridyl-Cy-Caalkyl; C+-Cralkyl
that is unsubstituted or subsmuted by hydroxy, cycloalkyl having 5 to 7 ring carbon atoms;
(aza, oxa or tma)-cycloalkyl havmg 5t07 ring atoms including the heteroatom(s) and being
unsubstituted or substituted by oxo; benzo-(aza, oxa or thia)-cycloalkyl having 5 to 7 ring
atoms including the heteroatom(s) in the haterocydic ring and being unsubstituted or
substituted by oxo; and Rs is hydrogen or C;-Cralkyl, and pharmaceutically acceptable salts
thereof.

Special mention should be made of each of the following sub-groups of a group of
compounds of formuia {:

(a) compounds of formula | wherein R, is phenyl that is disubstituted in the 3- and 5-
positions; (b) compounds of formula | wherein R, is 3,5-bistrifluoromethyiphenyi, 3,5-
dimethylphenyl or 3,5-dihalophenyl; {¢) compounds of formula | wherein R, is 3,5-
bistrifluoromethylphenyl; (d) compounds of formula | wherein R is lower alkyl; (e)
compounds of formula | wherein R; is methyl; (f) compounds of formula | wherein the group
-CHR;3R, is benzyil, 4-chlorobenzyl, 2-naphthylmethyl, diphenyimethyl, 1H-indol-3-yimethyl or
1-methyl-indol-3-yimethyl; (g) compounds of formula | wherein X is -CH=CH-, -CH-,

-(CH;,).- or -(CHp)s-; (h) compounds of formula | wherein X is <CH=CH-, -CH;-, -(CH),-,
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-CHz-CH(-CHj3)- [wherein CH(-CHa)- is bonded to -C(=0)-Am and -CH; is bonded to >CH in

~ formula I), -CH=C(-CH,)- [wherein C(~CH3)- is bonded to -C(=O)-Am and -CH is bonded to
>CH in formula I] or ~(CHa)a=; (i) compounds of formula | wherem Am is an amino group

" -NRsRg wherein Rg is pyndyl-lower alkyl, Cs-Cycycloalkyl, azacycloheptan-z-on-s-yl {=
hexahydro-azepin-2-on-3-yl), -hydroxymet_hyl_-z-methyl—propyl or 1-hydroxymethyl—3-
methyl-butyl and Rg is as déﬂned in that'group of cbmpoUnds of formula {; (j) compounds of
formula | wherein Am is an amino group -NRsRs wherein Rs is azacycloheptan-2-on-3-yl ( =
hexahydro-azepin-2-on-3-yl) or cyclohexyl and Rg is hydrogen; (k) compounds of formula |
wherein X is C,-C.alkylene or C,-C,alkenylene; () compounds of formula | wherein Am is a
non-cyclic amino group -NRsRg wherein Rs is other than hydrogen and Rg is as defined in
that group of compounds of formula .

The invention relates especially to the specific comboun_ds described in the Examples and
salts thereof. | |

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

(A) N-acylating a compound of formula Il

X

H—N
CH—X—C—Am

R 0

with a carboxyiic acid Ry-C(=0)-OH, or with a reactive derivative thereof, or

(B) condensing a carboxylic acid of formula lil
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iy
R——C—N
! N e N _
_ CH—X—C—OH
Ry—CH

4. ),

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 | wherein X is C-Cralkenylene or
C«Cralkanedienylene - 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 | into a different compound of formula |
and/or, if desired, converting a resulting salt into the free compound or into a different sait
and/or, if desired, converting a resulting free compound of formula | having salt-fortniﬁg
properties into a salt and/or, if desired, separating a resulting mixture of stereoisomers,
diastersoisomers or enantiomers into the individual sterecisomers, diastereocisomers or
enantiomers.

in the following more detailed description of the processes, unless otherwise indicated the
symbols Rs-R4, X and Am are each as defined for formula .

Process (A): The reaction according to Process (A) corresponds to the N-acylation known
per se of primary and secondary amines, that is to say the formation of (hetero)aryl-
carboxylic acid amides from the comresponding 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 |l with a carboxylic acid chioride Ry~
COCI, for example in the presence of triethylamine and 4-dimethylaminopyridine (DMAP).

A compound of formula Il wherein X is CfC,aIkylene is prepared, for example, as follows:
the starting material used is 2 compound of formula IV
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R CH—alk'
BOC N\ /
SCH—CH COO0-Alk
- : _
Ry )

wherein BOC is the amino-protecting group tert-butyloxycarbonyl (-COO-tert-butyl), alk' is a
direct bond or Cy-Csalkylene and Alk is C,-Cyalkyl. First the double bond is hydrogenated,
then the alky! este_r' is hydrolysed to form the carboxylic acid, and then the radical -N(-Re)-Rs
is introduced by reaction with an amine HNRsRs [formation of -C(=0)-N{-R¢)-Rs} and finally
the protecting group -BOC is removed. |

A compound of formula IV can be obtained, for example, by using as starting material an
alpha-amino acid derivative of formula V |

H.‘,N\
/CH-—-COOH
R:_,——?H

R, I

- (for example Rs=H, R=phenyl: phenylalanine), protecting the free amino group by a
protecting group “Pr* [for example BOC by reaction with (BOC), 0]}, optionally introducing the
group R, for example by N-alkylation, and esterifying the carboxylic acid radical (preferably
to form a lower alky! ester, especially the methyl ester). If desired, the introduction of the
group R and the esterification of thé carboxylic acid radical may be effécted in one step, for
example with methyl iodide and Ag;0 in DMF. The carboxylic acid ester is reduced to the
corresponding aldehyde Va
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Pr—N
CH—CHO
Ri_—cl:H
R,

(va)

(for example wlth'diisobutylaldminium 'hydride in toluene at -78°C) and finally reacted to
form a compound of formula IV in & Wittig-Horner reaction. That can be effacted, for
example, by reaction with a phosphonoalkanolc acid tnalkyl ester of the formula
(AlkO)2P(=0)-alk'-COOAIk.

A compound of formula Il wherein X is C,alkylene ( = -CI-Ir) is prepared for example as
follows: using a compound of formula Vi (see below) as startmg matenal the alkyl esteris
' hydrolysed to form the cerboxyllc acid and the radical -N(-R.)-R, is introduced by reaction
with an amine HNRsRs [formauon of -C(-O)— (-R.)-Rsl '

A compound of formula Il wherein X is cz-(balkenylene is prepared for example as follows:
using a compound of formula IV as startmg matenal the alkyl ester is hydrolysed to form
the carboxylic acid and the radical -N(-R.)-Rs is introduced by reaction with an amine
HNRsRs [formation of -C(=0)-N{-Re)-Rs] and finally the protecting group -BOC is removed.

mss (B) The reaotion in accordance with Process (B) corresponds to the formation
known per se of carboxyllc acid amides from the oorrespondmg carboxyluc aclds. or deriva-
tives thereof, and ammonia or pnmary and secondary amines. Of the large number of
possible methods the followmg may be mentioned (1) the reaction of a carboxylic acid of
formula [Il with ammonia or a primary or secondary amine HNRsRs, for example in the
presence of N-ethyl- (3-d|memylamrnopropyl)-carbodnmlde hydrochloride (EDC) and 4-
dimethylaminopyridine (DMAP); (2) the reaction of a carboxylic acid of formula il first with
N-hydroxysuccinimide and N-ethyl-N'-(3-dimethylaminopropyl)-carbodiimide hydrochloride in
the presence of DMAP to form the comresponding N-hydroxysuccinimide ester and then with
the corresponding amine HNRsRg; (3) the reaction of a carboxylic acid of formula Il with an
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amine HNRsRs, especially an aniline, in the presence of 1-propanephosphonic acid
anhydride.

A compound of formula Il wherein X is C>-Cralkylene 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 oarboxylic acid R,-COOH or with a reactive derivative thereof,.
[analogously to Process (A)]. the double bond is reduced, for example with Halpalladlum-on-
carbon in THF and 1 2-d|chlorobenzene and finally the alkyl ester group is hydrolysed for
example with LIOH in methanol and THF.

Another method of prepanng a compound of formula lil wherein X is cz-c1alky|ene
 comprises reactlng an aldehyde of formula Va with at 3-d|oxan-2-yl-a|kyltdphenyl-
phosphonium halide, for example 2-{1 3-dioxan-2-yl)-ethy|-tr|phenylphosphomum bromlde
ina Wlttug reaction, hydrogenatrng the resultmg double bond, for example with Raney
nickel, oxidising the terminal 1,3-dioxan-2-yl group to the 3-hydroxypropyl ester of the
corresponding carboxylic acid, for example with ozone, removing the amino-protecting
group, acylating the amino group with a carboxyllc acid R,—COOH or with a reactive
derivative thereof [analogously to Prooess (A)]. and finally hydrolysing the 3-hydroxypropy!
ester to form the carboxyllc acid.

The compounds of formula lil wherein X is C-Cralkenylene are prepared, for exarr__lple,
analogously to those wherein X is Crciapkylene. that is to say I_ikewise from compounds of
formula IV, the only difference being that the double bond is not reduced.

A compound of formula Ill wherein X is Cyalkylene { = -CHz) is prepared, for example, as
foliows: using as starting material a compound of formula VI
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HN
AN |
_ CH—CH;—COO-AK
Ry—(H
R,

Vi)

whaerein Alk is lower alkyl, the amino group is acylated with a carboxylic acid R~-COOH, or
with a reactive derivative thereof, [analogously to Process (A)] and the ester group is
hydrolysed to form the carboxylic acid Iil.

A compound of formula Vi is in tum prepared, for example, as follows: a carboxylic acid
RaR«CH-COOH is used as starting material and is reacted with a malonic acid derivative, for
example bis(malonic acld monoethyl ester) magnesium sait [for example in the presence of
carbonyldiimidazole]. The resulting keto ester of the formula RaR,CH-C(=0)-CH,-COO-Alk is
converted, for example by reaction with-an:amine R:NH. and then with sodium cyanoboro-
hydride, into the desired compound of formula Vi.

For the preparation of a compound of formula Vi itis also possible, for axample, to empioy
the foliowing procedure: using a compound of formula V as starting material, the amino
group is protected by an amino-protecting group, for exampie BOC, the carboxylic acid is
esterified to the methyl ester, the methyi ester is reduced to hydroxymethyi, (for example
with LiBH,), the hydroxymethyl group is mesylated and, by reaction with tetraethyl-
ammonium cyanide, the corresponding cyanomethyl compound is obtained. The latter can
be hydrolysed to form the carboxyllc acid and converted by esterification into a compound
of formula VI. '

A compound of formula 1l wherein X is C,alkylene [-(CH,)s-] is prepared, for example, as
follows: using as starting material a compound of formula 1Va
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T
BOC—N CH=—=CH
MELN N N
,CH—CH, COO0-Alk
Ry—CH _.
Ry (va),

the double bond is reduced, for exampie with Hx/palladium-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 Ri-COOH, or with a reactive 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
formula VI as follows: the lower alkylamino group is protected by the introduction of-a
protecting group, for example by reaction with chioroformic acid benzyl ester, the lower alkyl
ester is reduced, for example with diisobutylaluminium hydride, to the aldehyde and the
latter is then reacted, for example with phosphonoacetic acid triethyl esterin a Wittig-Hormer
reaction, to form the compound of formula IVa.

Process (C): 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 R~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 (AlkO),P(=0)-alk'-CO-Am in a
Wittig-Horner reaction to form a compound of formula |.

Compounds of formula | can also be converted in a manner known per se into other
compounds of formula I.

For example, a compound of formula | wherein R; is lower alkyl or aryl-lower alkyl can be
obtained by N-alkylating a compound of formula | wherein R; is hjdrogen with a compound
Y>-Rz wherein Y3 is hydroxy or reactive esterified hydroxy. Another possible method
comprises reacting a compound of formula | wherein R; is hydrogen with a compound YR’
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wherein Y, is formyl and R;' is a radical R less a CH; group {R2 = -CH2-R,] under reductive
conditions (reductive amination). '

itis glso possible, for example, for compound__s of fér_mula | wherein X is C>-Cyalkenylene to
be converted by hydrogenation (reduction) into the corresponding compounds of formula |
wherein X is C,-Cralkytene.

Compounds of formula | having Re = H can be converted to compounds of forinula | wherein
R is acyl, e.g. lower alkanoyl, by usuat acylation methods, pr_eferatply in the presence of a
strong base, e.g. sodium hydride.

If any intermediates contain interfering reactive groups, for example carboxy, hydroxy,
mercapto 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.per.se and are described, for example, in J.F.W._
McOmie, Protective Groups in Organic Chemistry, Plenum P_ress. London, New York 1973.

Sélts of compounds | can be prepared in a mé_nnar known per se. For example, acid
addition salts of compounds | are obtained by treatment with a suitable acid or a suitable
ion ex_diange reagent, and salts wnth .b_ase_s are obtained by treatment with a suitable base
or a suitable ion exchange reagent. Salts of compounds of formula | can be converted into
the free compounds | in customary mahn_er:_ 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 exchange reagent.

Salts of compounds | can be converted into other salts of compounds | in a manner known
per se: for example acid addition salts can bs converted into other acid addition salts, for
example by treatment of a salt of an inorganic add. 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 which an inorganic salt being formed, for example silver
chioride, is insoluble and is therefore precipitated out the reaction mixture.
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Depending upon the procedure and reaction conditions, the compounds | having salt-
forming properties may be obtained in free form or in the form of salts.

As & result of the ciose relationship between the compounds | in free form and in the form
of their salts, hereinabove and hereinbelow any reference to the free compound | or its salts
is to be understood as including also the corresponding salts or the free compound |,
respectively, as appropriate and sxpedient.

" The compounds |, ihcluding"'the“s'alt's of 's'alt-forming oompouh_o'_s. 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 stamng materials and prooedures chosen the compounds of
formula | and their salts may be obtained in the form of mixtures of stereolsomers, for
example mixtures of diasterecisomers or mixtures of enantiomers, such as racemates or
possibly also in the form of pure sterecisomers. Mixtures of diastereocisomers obtamable in
accordance with the process or by some other method can be separated in customary
manner into mixtures of enantiomers, for example racemates, or into individual diastereo-
isomers, for example on the basis of the physico-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 enantiomers, especially racemates, obtainabie 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 form mixtures of diastereoisomeric salts or
functional derivatives, such as esters, separation thereof and freeing of the desired enantio-
mer. Advantageously the more active enantiomer is isolated.

The invention relates also to those forms 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 stérting materials and
intermediates, in each case in free form or in salt form, which resuit in the compounds |, or
their salts, described at the begmmng as being especially valuable. The invention relates
also to novel starting materials and intermadiates, in each case in free form or in sait form,
for the preparation of the compounds | 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 | and their pharmaceutically accept-
able salts in the treatment of allergic conditions and diseases, preferably in the form of
pharmaceutically acceptable compositions, especially in a method for the therapeutic treat-
ment of the animal or human body, and to such a method of tréatment.

The invehtion relétés also to 'phrma'c::e_utical cdmpositions comprising a compound | or a
phannacedtically acceptable salt thereof és'active ingredient, and to processes for the
manufacture thereof. Those pharmaceutical compositions are compositions for enteral,
such as oral and also rectal, administration, for parenteral administration, for local adminis-
tration and especially for administration by inhalation to warm-blooded animals, especially
human beings, the compositions comprising the pharmacological active ingredient aione or
together with customary pharmaceutical excipients. The pharmaceutical compositions
comprise (in % by weight), for example, from approximately 0.001 % to 100 %, preferably
from approximately 0.1 % to approximately 50 %, active ingredient.

Pharmaceutical compositions for enteral and parenteral administration are, for exaniple.
those in unit dose forms, such as dragées, tablets, capsules or suppositolies. and also
ampoules . They are 'prepai"ed in a manner known per se, for example by means of
conventional mlxlng. granulatmg. confectlomng. dlssolvmg or lyophlllsmg processes. For
example pharmaceutlcal composmons for oral administration can be obtained by combining
the active ingredient with solid carriers, optlonally granulating a resulting mixture and
processing the mixture or granules, if desired or necessary after the addition of suitable
excipients, to form tablets or dragée cores.
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Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose,
mannitol or sorbitol, oellulose preparations and/or calaum phosphates for example tri-
calcium phosphate or oelclum hydrogen phosphate and also binders, such as starch pastes
using, for example, com, wheat rice or potato starch, gelatin. tragaoanth methyicellulose
and/or polyvinylpyrrolidone, and if desired, disintegrators, such as the above-mentioned
starches, and also carboxymethyl starch, cross-linked polyvinylpyrrolidone, agar, or alginic
acid or a salt thereof, such as sodium alginate. Excipients are especially flow-conditioners
and lubricants, for example silicic acid, taic, stearic acid or salts thereof, such as
magnesium or calcium stearate, and/or polyethylene glycol. Dragée cores are provided with
suitable, optionally enteric, coatings, there being used inter alia concentrated sugar '
solutions which may contain gum arabic, talc, polyvinylpyrolidone, polyethylene glycol
and/or tltahlum dioxide, or coating solutlons in suitable organic solvents or solvent mixtures
or, for the preparation of enteric coatlngs. solutions of suitable cellulose preparations, such
as aoetylcellulose phthalate or hydroxypropyimethyicellulose phthalate. Dyes or plgments
may be added to the tablets or dragée coatings, for example for identification purposes or
to indicate different doses of active ingradient.

Other orally administrable ph_ann‘aoeutical cdmpd‘sitions are hard gelatin capsules and also
soft, sealed capsules consisting of gelatin and a plasticiser, such as glycerol or sorbitol. The
hard gelatin capsules may comprise theé 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 supposltory base material.
Suitable suppository base materials are, for example, natural or synthetic triglyoerides
paraffin hydrocarbons, polyethylene glycols or higher alkanols. u 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 triglyoen'des'. 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, such as oorrespondmg oily injection suspensions,
there being used suitable lipophilic solvents or vehicles, such as fatty oils, for example
sesame oil, or synthetic fatty acid esters, for exampie ethyl oleate or triglycerides, or
aqueous injection suspensions which oompﬁse visoosuty-mcteasmg substances, for
example sodium carboxymemyloellulose sorbitol and/or dextran, and optionally also
stabilisers

Pharmaceutical 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 contain no water and consist of swellable, gel-forming
materials; foams, that is to say liquid oil-in-water emulsions in aerosol form which are
administered from pressurised oontainere; and tinctures having an aqueous-ethanolic base;
each of which compositions may comprise further customary pharmaceutical excipients,
such as preservahves The pharmaceutlcal oomposltlons for looal administration are
manufactured in a manner known perse by mnxmg the active ingredient with the pharma-
ceutical excipients, for exampile by dlssolving or suspending the active ingredient in the
base material or, if neoessary. in a portion thereof For the preparation of emuisions in
which the active ingredient is dissolved in one of the ||qu|d phases, the active ingredient is
usually dissolved in that phase prior to 'emolsiﬁcation; for the preparation of suspensions in
which the active ingredient is suspended in the emuision, the active ingredient is mixed with
a portion of the base material after emuisification and then added to the remainder of the

_formulation.

_ The_ dosage of the active ingredieni can depend on various factors, such as the activity and

duration of action of the active ingredient the severity of the disease to be treated and its
symptoms, the mode of admlmsttahon. the specnes sex, age and weight of the warm-
blooded animal and/or its individual oondmon In a normal case the daily dose for adminis-
tration, for example oral administration, to a warm-blooded animal weighing about 75 kg is
estimated to be from approximately 1 mg to approximately 1000 mg, especially from
approximately 5 mg to approxlmately 200 mg. That dose may be administered in a single
dose or in severai pamal doses of for example from 10 to 100 mg.

The following Examples illustrate the invention described above. Temperatures are given in
degrees Celsius; picolyl = pyridylmethyl; carbamoyt = -CONH;; hexane indicates an isomeric
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mixture of various hexanes (for example supplied by Fiuka); TLC = thin-layer chromato-
grephy: RT = room fempere't'ur_e.

With regard to the nomenclature used for the compounds in the Emmples section which
follows: for the sake of better olanty the end produots 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
inio__a ring), fhis is expressed in each case by “N-...N-...”, for example “...-pentanoic acid N-
(1-methyl-indol-5-yi)-amide” or "...-pentanocic acid N-benzyl-N-methyl-amide”. If, however,
the amide nitrogen is part of a ring, the “N-...N-..." and the *yI" are omitted for the substit-
uents and the name of the ring is placed in brackets together with “amide”, for example
»...-pentanoic acid (3-acetyl-indole-1-amide)” or “...-pentanoic acid (4-phenyl-4-acetylamino-
piperidineamide)". B o | L ' o

2-enoic acug N-(g-mgtho;y-ben_;m;gmide, A solulton of 1 259 of 4-(N methyl)-amlno-5-(4-
chlorophenyl)—pent-z-enolc acud N-(z-memoxy-benzyo-amude 1.06 g of 3,5-bistrifluoro-

methyl-benzoyl chioride, 1 41 0 of tnethylamme and 50 mg of 4-N N-dlmethylaminopyndlne
in 80 mil of methylene ohloride is stirred under argon at 0° for 18 hours. The reaction mbdure
is then diluted with 300 mi of ethyl acetate. The mixture is washed in a separating funnel
with 0.1N sodium hydroxide solution, water, 0.1N 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 163-188°. "H-NMR, 400MHz, DMSO, 120°, delta (ppm):
8.02(s, 1H), 7.87(s, 1H), 7. 56(s 2H), 7.3-7.18 (m SH). 698(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, 3H)

The starting mat'e:riale"can:be'_ prepared as follows:

A solution of 1.8 g of 4-(N' methyl-N'-tert-butyloxycarbonyl)—amnno-5-(4-ch|orophenyl)-pent-
2-enoic acid N-(2-methoxy-benzyl)-amide and 10 mi of trifluoroacetic acid in 30 m of
methylene chloride is stirred Unde; argon at room temperature for 5 hours. The reaction
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mixture is then concentrated by evaporation and dissolved in 200 mi of ethyl acetate. The
ethyl acetate solution is washed with 0.05N sodium hydroxide solution and saturated NaCl
solution, dried (sodrum sulfate). eoneentrated by evaporation to glve a light-yeliow oil and

immediately reacted further.

mg_m_gxx-_b_gu;x_};gmrd_ e: A mixture of 2. 1 g of 4-(N -memyI-N “tert-butyloxycarbonyli)-amino-
5-(4-chlomphenyl)-pent-z-enolc acid, 0. 85 g of 2-methoxy-benzy|amme 1.31 g of N-ethyl-
N'-(3-drmethylammopropyl)—carbodumide hydrechlonde 0.83 9 of 4-d|methylaminopyndine
and 80 mi of methylene chlorlde ie stm'ed u_nd_e_r argon at room temperature for 16 hours
and then concentrated by evaporation. The residue is chromatographed (silica gel, hexaner-
ethyl acetate 1:1). In this way the titie compound is obtained in the form of a colourless
amorphous solid.‘H-NMR. 200MH;. CDCl, delta (ppm): 7;3-7.0(m, 4H), 6.95-6.7(m, 5H),
6.0(s,1H), 5.77(d, 1H). 5.0(b, 1H), 4.5(d, 2H), 3.85(s, 3H), 2.9-2.6(m, 5H), 1.3(bs, SH).

A solution of 4, 0 g of 4-(N'-methyl-N'-tert-butyloxyeerbonyl)—ammo-s-(#chIorophenyl)-pent
2-enoic acid ethyi ester and 2.3 g of lithium hydroxide in tetrahydrofuran/methanol/ivater =
2/2/1 is stirred at room temperature for 18 hours and then concentrated by evaporation. The
residue is.dissolved in 50 ml of water, acidified to pH = 2 with 0.1N hydrochloric acid and
extracted twice with ethy! acetate. The combined organic phases are washed with water
and saturated NaCi solution, dried (magnesium sulfate) and concentrated by evaporation to
give a light-yellow oil. 'H-NMR, 400MHz, DM:S_O.120°; delta (ppm): 7.30(d, 2H), 7.20(d, 2H),

© 8.80(dd, 1H), 5.81(d, TH), 4.85(m, 1H), 2.75(d, 2H), 2.63(s, 3H), 1.35(s, OH).

-N-tert- ' utylo: mino-5- 4-chlom henyl)-pent-2-enoic acid eth
aster: 1.44 g of sodium hydnde (approx 55 % in orl) are added in portlons at0° toa
solution of 6.72 g of phosphonoacetic aqd 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)-alaninl (in 20 mi of THF) is then added
dropwise. When the dropwrse addrtion is complete. the mixture is stlrred 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 NaC! solution, d'ried (magnesiurn sulfate) and oonoentrated by
 ‘evaporation. The residue is punﬁed by chromatography (srlroa gel hexaneiethyl acetate
3:1). In this way the title compound is obtained in the form of a colourless oil. 1H-NMR
200MHz, CDCla, deita (ppm): 7,35-7.05 (m, 4H), 6.90(dd, 1H), 5.85(d. 1H), 5.15(m, 0.5H),
4.90(m, 0.5H), 4.1 7(q, 2H). 2.90(m. ZH). 2.68(s,_3H). 1.3_0(m._ 12H).

e) N'-Methy|-N'- tert-buglo;_ry_gmggx (ﬂgloromen!llglamng A solutlon of 10 g of N-

methyl- tert-butyloxycarbonyl-(4—chIorophenyl)-alanme methyl ester in 25 ml of toluene is
cooled to -78° under argon At that temperature 7miofa 1M dusobutylalumlmum hydride
solution (in toluene) are slowly added dropwise. When the dropwnse addition is complete,
the mixture is stirred at that temperatura for 2 hours. 1 mi ol‘ methanol and 22mi(6g)ofa
sodium potassium tartrate solution are then added to the reactron mixture The mixture is
stirred vngorously ato°® for2 hours. The phases are then separated and the aqueous phase
is extracted once more wrth dlethyl ether. The combined organic phases are washed with
water and saturated NaCl solution, dried (sodium sulfate)} and concentrated by evaporatron
The residue is reacted further without belng purified. 'H-NMR 200MHz, CDCla. delta (ppm):
7.30-7.05(m, 4H), 4.16(m, 0.5H), 3.93(m, 0.5H), 3.25(dd, 2l-l). 2.80(m, 1H), 2.70 and
2.82(2s, 3H), 1.40(25.9H).

N -Memxl;N'-tert-mecarbonMﬂoroghgnﬂ);aIanme mg_ﬂm ester: 80 g of sllver(l)

- oxide are added with stirring, to a solution of 20 g of tert-bulyloxycarbonyl-(4-chlorophenyl)-
alanine in 300 mf of N N-dlmethylformamlde 10.2 mi 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 evaporatlon 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 CDCl,, 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. OO(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 1/1: 4-[N’ -Methyl-N'-(3, s-bistﬁﬂuoromemyl-benzoyl)-amlno]-5-(4-chlorophenyl)-
pent-2-enoic acid N,N-dimethylamide: white crystals havmg a melting point of 152-153°.

wgucumz_-mm&mm A solution °f 1 20 g of 4-(N'-m°ﬂ1vl)-amm¢>-
4-(5-eh|orophenyl)-pent-2-enetc acid N-[2-(2—pyﬁdyl)-ethyl]-arntde. 1.08 g of 3,5-bistrifluoro-
methyl-benzoyl chloride, 1.41 g of triethylamine and 50 mg of 4-N,N-dimethylaminopyridine
in 80 mi of methylene chloride is stirred under argon at-0° for 18 hours. The reaction mixture
is then diluted with 300 mi of ethyl acetate. The mixture is washed in a separating funnel
with 0.1N sodium hydroxide solution, water, and saturated NaCl solution, dried (magnesium
suifate) and concentrated by eiraporaﬁon. The residue is chromatographed (silica gel,
methanollethy! acetate 1:10). In this way the title compound is obtained in the form of a
white amorphous solid. R¢ value = 0.17 (ethyl acetate). TH-NMR, 400MHz, DMSO, 120°,
delta (ppm): 8.47(d, 1H), 8.02(s, 1H), 7.68(bs, TH), 7.62(t, 1H), 7.47(s, 2H), 7.3-7.17(m,
6H), 6.67(dd, 1H), 6.11(d, 1H), 4.9(b,1H), 3.56(m, 2H), 3.08(m, 2H), 2.82(t, 2H), 2.81(s, 3H).

The starting material can be prepared as follows:

A solutuon of 1.8 g of 4-(N -memyl-N'-tert-butyloxycarbonyl)-ammo-4-(5-chlorophenyl)—pent-
2-enoic acid N-[2-(2-pyridyl)-ethyl]-amide and 10 mi of trifluoroacetic acid in 30 mi of
methylene chioride is stimed at room temperature under argon for 5 hours. The reaction
mixture is then concentrated by evaporation and dissolved in 200 mi of ethyl acetate. The
ethyl acetate solution is washed with 0.05N sodium hydroxide solution and saturated NaCt
solution, dried (sodium sulfate), concentrated by evaporation to give a light-yellow oil and
immediately reacted further.

gxndxl);ethyl]—amld A mlxture of 2 1g of 4-(N‘-methyI-N'-tert-butyloxycarbonyl)-ammo-4—(5-
chlorophenyl)-pent-2-enonc acid (see Example 1c), 0.85 g of 2-(2-pyridyl)-ethylamine, 1.31 g
of N-ethyl-N'-(3-dimethylaminopropyl)-carbodiimide hydrochloride, 0.83 g of 4-dimethyl-
aminopyridine and 80 ml of methylene chioride is heated at room temperature for 16 hours

" and then concentrated by evaporation. The residue is chromatographed (silica gel, ethyl
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acetate). In this way the trtle oompound is obtamed in the form of a colourless oil; R value =
0.2 (ethyt acetate). '

Example 1/3; 4-{N'-Methyl-N'-(3, 5-b|stnfluoromethyl-benzoyl)-am|no]-5-(4—chlorophenyl)-
pent-2-enoic acid N-(1-methyl-3-tnﬂuoroacetyl~|ndol-5-yl)-amide white orystals havmg a
melting point of 138—140° '

-enoic acid hoxy-ben; ide This is the compound of Example 1. It can be
prepared also by the foliowing synthesis method: a mixture of 0.493 g of 4-[N'-methyl-N'-
(3,5-bistrifluoromethyl-benzoyi)-amino]-5-(4-chiorophenyl)-pent-2-enoic acid, 0.137 g of 2-
methoxy-benzylamine, 0.21 g of N-ethyl-N'~(3-drmethylaminopropyl)—oerbodnmide hydro-
chioride, 0.134 g of 4-d|methylam|nopynd|ne and 10 mt of methylene chioride is stirred at
room temperature under argon for 16 hours and then concentrated by evaporation The
residue is chromatographed (silica get, hexane/ethyl acetate 1:1). In this way the fitie-
compound is obtained in the form of a colouriess amorphous solid. "H-NMR, 200MHz.
CDCl,, delta (ppm): 7.3-7.0(m, 4H), 6.95-6. 7(m 5H), 6.0(s, 1H) 5.77(d, 1H), 5. 0(b, 1H),
4.5(d, 2H), 3.85(s, 3H), 2.9-2.6(m, 5H), 1.3(bs, SH).

The starting materials can be prepared as follows:

acid: A solution of 20 g of 4-[N methyI-N‘-(3 5-blstriﬂuoromemyl-benzoyl)—ammo]-s-(4-
chlorophenyl)-pent-2-enoic acid ethyl ester and 15 gof fithium hydroxude monohydrate in
100mi of THF/methanol/iwater 3:3:1 is stirred at room temperature for 4 hours, and then 200

ml of water and 1N 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 .evaooration.
The title compound is obtained in the form of a colouriess oil which can be used further
without being further purified. -

acid ethyl ester; 22 g of 3,5-bis-trifluoromethyl-benzoyl chioride, 16 g of trie'thylamine and
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1gof 4-dimethylaminopyridine are added at 0° under argon to a solution of 30 g of 4-(N’-
methyl)-ammo-5-(4-chIorophenyl)-pent-z-enmc acnd ethyl ester trifluoroacetata in 250 mi of
methylene chloride. The reaction mixture Is stirred at 0° for 18 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 wuth 0.01N hydrochloric
acid, water and saturated NaCl solution, dried (magnesium sulfate) and concenttated by
evaporation. The residue is chromatographed (silica gel, hexane/ethyl acetate 1:1). In this
way the title compound is obtained in the form of a colouriess oil. *H-NMR, 400MHz, DMSO,
120°, delta (ppm) 8. 01(s 1H) 7.59(s, 2H), 7.30(td, 2H), 7.22(d, 2H), 6.98(dd, 1H),

8.05(d, 1H), 5.0(b, 1H), 4.20(q, 2H), 3.1(m, 2H),_2.81_(s. 3I-l). 2.35(m, 2H), 1.25(t, 3H).

c) 4- N'-Meth amlno-s- 4- ent- -eno a id @ ester tnﬂuoroace te:

60 ml of trifluoroacetic acid are added dropwuse toa solutton of 50 g of 4-(N'-methyI-N'-ten-

butyloxycarbonyl)-am|no-5-(4-ch|orophenyl)—pent-2-enoic acid ethyl ester in 200 ml of

methylsne chioride. The reaction mixture is stirred at room temperature for 4 hours and then
concentrated by evaporation. The residue is dissolved in 300 mi of toluene and again con-

centrated by evaporation. That step' is 'repea'ted twice more. The crude product so obtained

can be processed further without being further p_uﬁfied.

Analogously to Example 2, using the appropnate amlnes (mstead of 2-methoxy—benzyl—
amine) it is aiso possible to obtain the followmg compounds

amgle 2/1: 4-[N’-Methyl-N'-(3, 5-b|strifluoromethyl-benzoyl)-amlno]-s-(4-ehlorophenyl)-
pent-2-enoic acid N-(1-methyllndol-5-yl)-am|de white crystals having a melbng point of
232-234°

Example 2/2: L[N'-Methyl-N'-(:{.5-'bi_stri'ﬂdordmethyl—benzoyl)-amino]-5-(4-chlorophenyl)-
pent-2-enoic acid N-(2-pyridyimethyi)-amide: amorphous white solid. *H-NMR, 500MHz,
DMSO, 140° delta (ppm): 8.50(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(dq, 1H), 4.9(bs, 1H), 4.49(d, 2H), 3.08(m, 2H), 2.85(s,
3H). C
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Example 2/3: 4-{N“Methyl-N'(3,5-bistrifluoromethylbenzoyl)-amino}-5-(4~chiorophenyl)-
pent-2-enoic acid N-[2-ethoxycarbonyl-2-ethyl-butyl}-amide: amorpho_us white solid.

mglgz_ 4-[N'-Memyl-N'-(3 5-blstrifluoromemyl-benzoyl)-ammo]-&(#chlorophenyl).
pent-2-enoic acid N—(&memoxy-benzyl)-amude amorphous white solid. Rg value = 0. 25
(hexanelethyl acetate 1 ).

. mole 3: L il 6.(:
ggntanouc ao:d N-(2-mﬂog—ben;y1ﬂmid The title oompound is obtalned usmg the
methodology described in Example 1 starting from 4-(N'-methyl)-ammo-5-(4-chlorophenyl)—
pentanoic acid N-(2-methoxy-benzyl)-amide. it is obtained in the form of a colourless
amorphous solid. 'H-NMR, 400MHz, DMSO, 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, §H), 2.25(m,
2H), 1.82(m, 2H). | | |

The__ starting materials oon be prepared as follows:

a) 4-(N*-Methyl)-amino-5-(d-chiorophenyl}-pentancic acid N-(2-methoxy-benzyl)-amide: The
titte compound is prepared ina manner analogous to that described in Example 1a) from 4-
(N'-methyl-N'- tert-butyloxycarbonyl)-amlno-s-(4-chlomphenyl)-pentanoic acid N-(2-methoxy-
benzyl)-amide.

methoxy-benzyl)-amide: The titie compound is prepared in a manner analogous to that
described in Example 1b) from 4-(N'-methyl-N'-tert-butyloxycarbonyl)-amino-5-(4-chloro-
phenyl)-pentanoic acid. 'H-NMR 200MHz, CDCl,, delta (ppm): 725(m 4H), 7.05(m, 2H),
6.87(m, 2H), 4.40(m, 2H), 3. 82(s 3H), 2. 68 and 2. 55(25 3H), 2.65(m, 2H), 2.2-1.7(m, 4H)
1. 35 and 1 .22(2s, 9H).

&) 4-(N'-Meth I-N'-tert-bu 0> carbo mine-5-(4-chiorophenyl)-pentanoic acid: The title
compound is prepared in a manner analogous to that described in Example 1c) from 4-(N'-
methyl-N'-tert-butyloxycarbonyl)-amino-5-(4-chlorophenyl)-pentanocic acid ethyl ester.
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'H-NMR, 400MHz, DMSO, 120°, delta (ppm): 7.25(d, 2H), 7.15(d, 2H), 4.19(m, 1H),
2.70(2s, 2H), 2.58(s, 3H), 2.11(t, 2H), 1.72(m, 2H), 1.28(s, 8H).

aster: A solution of 1.0 g of 4-(N'-methyI-N‘-tert-butyloxycarbonyl)-ammo-s-«-dﬂomphenyl)-
pent-2-enoic acid ethyl ester (see Example 1d) in 30 ml of tetrahydrofuran is hydrogenated
for 0.5 hour in the presanoe of 0 1 g of pafladium/activated carbon and 0.2 g of 1,2-dichloro-
benzene. The reaction mixture is then filtered and concentrated by evaporation. In this way
the titie compound is obtained in pure form. 'H-NMR, 200MHz, CDCls, delta (ppm):

7.25(d, 2H), 7.12(d, 2H), 4.12(q, 2H), 2.72(m, 2H), 2.88 and 2.60(2s, 3H), 2.26(d, 2H),
1.82(m, 2H), 1.35(m, 12H). |

in the same manner as that de#gﬁbed in Ex_athple 3, using the appropriate amines in
Step 3b) it is also possible to prepare the following compounds [in the preparation of
Example 3/3, 2-memylbanzenesul_fonamide is used instead of an amine in Step 3/3b)):

Example 3/1; 4-[N'-MethyI-N'{3.5—bi§tﬁﬂuqrqm_et_hyl—benzoyl)-amino]-5-(4-chlorophenyl)—
pentanoic acid (4-phenyl#agétylamiﬁo—pip_eﬁdiheamide): TH-NMR, 400MH2. DMSO, 150°,
delta (ppm): 7.98(s, 1H), 7.50(s, 2H), 7.41(s, TH), 7.38(2s, 2H), 7.25(m, 4H), 7.12(m, 3H),
4.2(b, TH), 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). o |

Example 3/2: 4-{N"-Methyl-N'-(3,5-bistriflucromethyl-benzoyl)-aminc}-5-(4-chiorophenyl)-
~ pentanoic acid N-benzyl-N-meﬂwyl—amlde 'H-NMR 400MHz, DMSO 150°, delta (ppm):
7.98(s, 1H), 7.45(s, 2H), 725—7 05(m, 8H), 4.50(s, 2H).29(m 2H), 275(s 3H),
2.41(m, 2H), 2.02 and 1.91(2m, 2H).

Example 3/3: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(4-chlorophenyl)-
pentanoic acid N-Qqnemyl-phehyls@fon)famide: 'H-NMR, 400MHz, DMSO, 150°, delta
(ppm): 7.99(s, 1H), 7.45(s, 2H), 7.25-7.08(m, OH), 4.46(s, 2H), 2.8(m, 2H), 2.50(s, 3H),
2.3(m, 2H), 1.9 and 1.78(2m, 2H).
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Example 3/4: 4~[N'-Methyl- '-(3, 5-b|stnﬂuoromethyl-benzoyl)-ammo]-s-(ét-ohlorophenyl)-
pentanoic acid N-(4-qumollnyl)-am1de 1H NMR 400MHz, DMSO, 150°, delta (ppm):
8.74(d, 1H), 8.24(d, 1H), 7.99(2d, 2H), 7.98(s, 1H), 7.71(t, 1H), 7.53(t, 2H), 7.54(s, 2H),
7.30 and 7.20(2d, 4H), 4.5(b, 1"H),_2;9('m. 2H), 2.82(‘5. 3H), 2.65(&1_, 2H). 2.1_O(m. 2H).

Example 3/5: 4-[N'-Methyl-N'-(3 S-blstnfluoromethyl-benzoyl)—ammo]-s-(ll-chlorophenyl)-
pentanoic acid N-(4-ethoxycarbonyl-phenyl)—am|de white cryetals having a meltmg point of
159-160°.

pentanoic acid N-(2-methoxy-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-b|stnﬂuoromethyI-benzoyl)-amnno]-5-(4-chlorophenyl)-pentanoic acid, 0.137 g of 2-
methoxy-benzylamme 0.21 g of N-ethyl-N'-(a-d|methylammopropyl)—catbodnmlde hydro-
chloride, 0.134 g of 4-dsmethylam|nopyndme and 10 ml of methylene chioride is stm'ed at
room temperature for 16 hours and then concen_trated 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. "H-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, §H), 2.25(m, 2H), 1.92(m, 2H). |

The starting materiais can be prepared as follows:_

A solution of 25 g of 4-[N'-memy|-N'-(3.S-bisuiﬂuomméthyi-benzoyi)-aminb}-s-(4-ch|om- '
phenyl)-pentanoic acid ethyl ester and 18 g of lithium hydroxide monohydrate in 120 ml of
THF/methanol/water 3:3:1 is stirred at room temperature for 4 hours and then 200 ml of
water and 1N hydrochloric acid are added (pH value approx. 2). The mixture is extracled
twice with ethyl acetate. The combined organic phases are washed with water and
saturated NaCl solution, dried {magnesium suifate) 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 crystals (m.p. 125-127°).
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I-benzoyl)-amino}-5-(4-ch oic acid
gmgl ester: A solution of 29 g of 4-[N methyI-N (3 s-blsmﬂuoromethyl-benzoyl)-ammo]-s-
(4-ch|orophenyl) pent-2-enorc acrd ethyl ester [see example 2b)] in 300 mi of
tetrahydrofuran is hydrogenated for 0.5 hour in the presence of 3 9 of palladrumlaotwated
carbon (10 %) and 8 g of 1,2-dichlorobenzene. The reaction mixture is then filtered and
concentrated by -evaporation. The residue is chromatographed (silica gel, hexane/ethyl
acetate 3:1). In this way the title oompound is obtained in the form of a colourless oll. *H-
NMR, 500MHz, DMSO, 140°, 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), 1.80(m, 1H),
1.19(t, 3H).

Analogously to Example 4, using the appropriate amines (instead of 2-methoxybenzyl-
amine) it is also possible to obtain the following compound:

Example 411: 4.-[N'-Methyl-N'.—(3.s-bistriﬂyo_romethyl-benzoyl)—amino]-ﬁ-(tt-chlorophenyl)-
pentanoic acid N-(1-methyliridol-5-yl)-amide: amorphous white solid. *H-NMR, 500MHz,
DMSO, 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), 2.40(m, 1H),
1.99(m, 1H).

Example 5: 4-[N' 5-bistrifiuoromethyl-benzoyl)-aminol.

pentanoic acid N-|sogrogyl-amide 13. 2 mg of triethylamine are added to a solution of 50
mg of 4-[N’ methyl-N -(3, 5-blstnﬂuoromethyl-benzoyl)—amuno]-5-(4-chlorophenyl)-pentanoic
acid hydroxysucummrde 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 i is then added and the mixture is shaken vrgorously After
separation of the phases, the organic phase is separated off and concentrated by
evaporation. In this way the title oompound is obtained in the form of a white foam.

R value = 0.36 (ethyl acetate).

hydrogsu'ccini'nride 'est'er: A solurion of 5 g' o‘f-d-[N"-rnethjl'-' '-(3,5¥bistriﬂuoromethyl-
benzoyl)-amino]-5-(4-chiorophenyl)-pentanoic acid, 1.255 g of N-hydroxysuccinimide and
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2 335 gofN N'-dlcyclohexylcarbodnmlde in 250 mi of tetrahydrofuran is stirred at room

temperature for 18 hours The reactlon solution i is then fltered taken up in ether filtered

again and concentrated by evaporatlon In thls way the title compound is obtained in the
form of a colourless white foam ' '

ln a manner analogous to that descnbed in Example 5 lt is also possibie to prepare the

| tollowmg compounds

mgle 5/1; 4-[N"- Methyl-N -(3, 5-b|stnﬂuorometl'uyl-benzoyl)-amlno]-s-(4-chlorophenyl)-
pentanoic acid N,N~d|propyl-am|de. R value= 0.29 (hexane:ethyl acetate 1:1).

Example 5/2: 4-[N"- MethyI-N'-(3 5-blstnﬂuoromethyl-benzoyl)-amlno]-5-(4-chlorophenyl)-
pentanoic acid N-allylamide: R¢ value = 0.15 (hexanelethyl acetate 1:1).

Examgle 5/3: 4-[N‘-Methyl-N'-(3,5-b|stnﬂuoromethyl-benzoyll~am:no]-5-(4-chlorophenyl)-
pentanoic acid N-(2-N", dlethylammo-ethyl)-amlde R value = 0 1 (hexanelethyl acetate
1:1).

Example 5/4: 4-[N’-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-
pentanmc acid N-(2—hydroxyethyl)-am|de R¢ value = 0.11 (methylene chloride: methanol
95:5).

Example 5/5: 4-[N'-Methyl-N'-(a.5-bistn'fluoro'meth'yl-benzoyl)-amlno]-5-(4-chlorophen'yl)-
pentanoic acid (piperidineamide): Ry value =0.27 (methylene chloride:_methanol'ss:S)'.

Example 5/6: 4-[N'-MethyI-N'-(3 5¥bistrifluoromethyl-benioyl)-amino]-5¥(4-chlor'ophenyl)-
pentano:c acid N-methyI-N (3-ohlorobenzyl)-amlde R¢ value = 0 8 (methylene chloride:-
methanol 95:5).

Example 5/7; 4—[N"Methyl-N'-(3 s-bistriﬂuoromelhyl-benzoyl)-amino]-5-(4-ch|oropheny|)-
pentanonc acid N-(2-chlorobenzyl)-am|de Rf value = 0 26 (methylene chloride: methanol
95:5).
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Example 5/8: 4-[N'-Methyl-N'-(3,5-bistriflucromethyl-benzoyl)-amino}-5-(4-chlorophenyl)-
pen_'tan_oic acid (azocane-1-amide).

Example 5/9: 4-[N’-Methyl- '-(3.5-b|stnﬂuoromethyl-benzoyl)-amlno]-5-(4-d1lorophenyl)-
pentanoic acid N-(1,1-dimethyl-2-hydroxy)-ethyl-amide: R¢ value = 0.2 (methylene chloride:-
methanol 95:5).

Example 5/10: 4-[N'-MethyI-N'-(a.5-bistn'ﬂuoromethyl-benzoyl)-amino]-5-(4-cl1lorohhe_nyl)-
pentanoic acid N-(2-pyridyimethyl)-amide: R¢ value = 0.15 (methylene chioride:methanol
95:5). |

Example 5/11: 4-[N'-MethyI-N‘-(3.5-bistriﬂuoromethyl-benzoyl)oqmino]-5-(4-d1loropheny|)-
pentanoic acid (4-dimethylamino-piperidineamide): Ry vailue = 0.05 (methylene chioride:-
methanol 95:5).

Example 5/12 4-[N'-Methyl-N (3 S-blstnﬂuoromemyl-benzoyl)-ammo]-s-(4-d1|orophenyl)-
pentanoic acid N-{3-(morpholin-4-yl)-propyi}-amide: R¢ value = 0.05 (methylene chloride:-
methanol 95:5).

Example 5/13: 4-[N'-Methyl-N'-(3,'5-bistrifluoromethyl-benzoyl)-amino]—5-(4-chlorophenyl)-
pentanoic acid (4-phenyl-piperazine-1-amide): R¢ value = 0.32 (ethyl acetate).

Example 5/14: 4-[N'-Methyl-N'-(3, 5-bmriﬂuoromethyl~benzoyl)-amlno]-5-(4-dwlorophenyl)-
pentanoic acid N-(3-d|eﬂ1ylammo-propyl)-amlde Rf value = 0.05 (methylene chioride:-
methanol 95:5).

Example 5/15: 4-[N’-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(4-chiorophenyl)-
pentanoic acid N-(3-methoxy-4-hydroxy-benzyl)-amide: R value = 0.27 (methylene
chioride:methanol 95:5).

Example 5/16: 4-[N'-Methyl-N'-(3, S-bistrifluoromethyl-benzoyl)-amino}-6-(4-chlorophenyl)-
pentanoic acid N-[2-(piperidin-1-yl)-ethyl}-amide: R¢ value = 0.08 (methylene chloride:-
methanol 95:5).
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Example 6/17: 4-[N-Methyl-N(3,5-bistrifiuoromethyl-benzoy))-amino}-5-(4-chloropheny)-
pentanoic acid N-(4-hydroxy-cyclohexyl)-am|de Ry value = 0.15 (methylene chloride:-
methanol 95:5). '

Example §/18: 4-[N‘-MethyI_-N'-(3.5-bisuifluoromethyl-benzoyl)-amino]-s-(ll-chlbrophenyl)-
pentanoic acid N-methyl-N-(2-hydroxyethyl)-amide: Ry value = 0.4 (ethyl acetate:methanol
5:1). ' '

Example 5/19: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(4-chlorophenyi)-
pentanoic acid N-(2-hydroxyethyl)-N-(1-meﬂ1yl-2-hydmxy-ethy|)—am|de Rf value=0. 35
(ethyl acetate:methanol 5:1).

Example §/20: 4-[N’-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-aminc)- 5-(4-chlorophenyl)-
pentanoic acid N-[2-(3, 4-d|hydroxyphenyl)-ethyll-am|de R¢ value = 0 25 (ethyl aoetate)

- Example 5/21: 4-[N'-Methyl-N'-(_3.S-bistrifluoromethyl-benzoyl)-amino]-5-(4-chlorophehyl)-
pentanoic acid {4-[2-(4-chlorophenyl)-ethyl]-piperazine-1-amide}: R¢ value = 0.3 (methylene
chloride:methanol 95:5).

Example 5/22: 4-[N'-Methyl—N'-(3.5-bistriﬂuoromethyl—behzoyl)-émino]-s-(4-chlorophenyl)-
pentanoic acid N-[2-(2-pyridyl)-ethyl]-amide: R value = 0.21 (ethyl acetate:methanol 95:5).

Examg' le 5/23: 4-[N'-Methyl-N'-(3, S-bistnﬂuoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)—
pentanoic acid N-(3-methoxybenzyl)-amide: Ry value = 0.25 (hexane/ethyl acetate 1.1).

The reaction of anilines with 4-[N’-methyl-N'-(3,5-bistﬁﬂu6mmeﬂ1yl-benzoyl)—aminb]—5-(4;
chlorophenyl)-pentanoic acid to form the corresponding amides is canied out, for example,
in the presence of propanephosphonic acid anhydride.

' Example 6: 4-|N'-Methyl-N'-(3 5-bistrifluoromethyl-benzoyl)-amino}-5-(4-chiorophenyl)-
pentanoic acid N-(4-isopropylphenyl)-amide: A mixture consisting of 41.6 mg of 4-{N'-

methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(4-chiorophenyl)-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 chioride is ]efi_ to §t_ah¢_i at room temperature for

18 hours. 0.5 mi of 1N potassium carbonate solution is then added and the mixture is

shaken vigorously. After saparaﬁoh of the phases the organic phasé is sepérated off and

conoentrated by evaporation. In this way the titile compound Is obtained in the form of a
 white foam. Ry value = 0. 26 (ethyl acetate).

In a manner analogous to that described in Example 8 it is also possible to prepare the
following compounds:

Example 6/1: 4-[N'-Methyl-N'-(3, 5¥bisttifluofomethyl-benzoy'l)-a'mino]'-s-(tt-cl'llorophenyl)-
pentanoic acid N-elhyl—N-phenyl-amide R¢ value = 0.68 (methyiene chloride:methano!
95:5).

_ mmgle 4-[N’-Methyl-N (3, 5-b|strif|uoromethyl-benzoyl)-amino]-5-(4-chlorophenyl)-
pentanouc acld N-(S-memoxyphenyl)-amade R¢ value 0.76 (methylene chioride:methanol
95:5).

Example 6/3: 4-[N Methyl-N -(3, S-blsmﬂuoromethyl-benzoyl)-ammo]-s-(4-chlorophenyl)-
pentanoic acid N-(3-nitrophenyi)-amide: R¢ value = 0.66 (methylene chloride:methanol
95.5).

Example 6/4: 4-{N'-Methyl-N'-(3, s-bis'triﬂuoromethyl-benzoyl)-amiho]-5-(4-chioropheny|)-
pentanoic acid N-(2-methoxy-4-nitrophenyl)-amode R¢ value = 0.80 (methylene chlonde -
methanol 85:5).

Example 6/5: 4-'[N'-Methyl-N'~(3.5-pisﬁifluordmethyl-benzoyl)-amino]-&-(#dmlofophenyl)-
pentanoic acid (3-acetyl-indole-1-amide). Ry value = 0.40 (ethyl acetate).

Example 6/6: 4-{N'-Methyl-N'-(3,5-bistrifiuoromethyl-benzoyl)-amino}-5-(4-chiorophenyl)-
pentanoic acid N-(3-bromophenyl)-amide: Ry value = 0.58 (ethyl acetate).
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' butanoic acid Né clohex -N-lso rop aml e: N-cyclohexyl-lsopropylamme (10 4 mg,

1.2 eq) and tnethylamme (10 4 ul 1.2 eq) are dsssolved in dichioromethane (1 ml), and the
hydroxysuccmlmﬁde ester of Example 7(c) (35 mg, 0 06 mmol) is added The solutlon is left
to stand at room temperature for 2 days The solution is then washed with 1IN potassium
carbonate solution (0.5 mi) and the solvent is concentrated by evaporatton. R (ethyl
aoetatelmephano! 1:1) = 0.68.

The reaction of (1H-indol-3-yl)-acetic acid to form 4-(1 H-mdol-3-yl)-3-methylammo-butanouc
acid ethyl ester is descnbed in Example 14(a) and (b).

(a) 3IN'-(3 5-Bistrifluoromethyi-benzo 1)-N"-methyl-amino]-4-(1H-indol-3-yi)-butancic acid
ethyl ester): 4-(1H-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-bistrifluoromethyi-benzoyl chloride

'(16.7 ml, 1.0 eq) is added. The mixture is stired at room témpéfature for 2 hours and then
1N hydrochioric acid is added; the mixture is extracted with dichloromethane, dnedover
magnesium sulfate and concentrated by evaporation. Crystallisation of the residue from
hexane yields the titie compound in the form of light-beige crystals, Ry (ethyl acetatelhexane

1/2) = 0.56.

The ester of Example 7(a) (48.2 g, 96 mmol) is placed in tetrahydrofuran (800 ml) and water
(440 mi), 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, Ry (ethyl acetate) = 0.64.

{N- hydrogsuccmumnde) 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 dlchloromethane, 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-
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methane, drymg over magnesium sulfate and concentration by evaporation yield a yeliow oil
which is chromatographed on sillea gel with hnelethyl acetate 1/9. The title compound is
obtained in the form of a solid foam. Re (ethyl acetate) = 0.54.

The foliowing are prepared a’nalbgously to Example 7:

_:_:gmM 3-[N'-(3 5-anhﬂuoromemyl-benzoyl)-N'-methyl-ammoH-(‘l H-mdol-s-yl)-
butanoic acid [2-(2-hydroxyethyl)-piperidineamide]: Rg (ethyl acetate) = 0.50.

Example 7/2: 3-[N'-(3 5-B|stnﬂuorometl1yl-benzoyl)~N'-methyl-am|no]-4-(1 H-lndol-s-yl)-
butanoic acid N-(carbamoyimethyl)-amide; R¢ (ethyl acetate/methanol 1:1) = 0.73.

Example 7/3: 3-N-(3, 5-B|stnﬂuoromethyl-benzoyl)-N methyl-ammo]—4-(1H-|ndoI-3-yI)-
butanoic acid N-[3-(morpholm-4-yl)—propyl]-amlde Rt (ethyl aoetatelmetl'lanol 1:1) = 0.06.

Exgmglg 7I4 3-[N'-(3 5-Bistnﬂuommethyl-benzoyl) N‘-methyl-ammo]—4~(1 H-tndol-3-yl)-
butanoic acid (4-d|methylammo-plpendmeamlde) R¢ (ethyl acetate) 0.02.

Example 7/5: 3-[N-(3, 5-Blstnﬂuoromethyl-benzoyl)-N'-methyI-amlno]-4 -(1H-indol-3-y)- -
butanoic acid [4-(2-methoxy-phenyl)-piperazineamide): Ry (ethyl acetate) = 0.39.

%mgle 7/6: 3-[N'-(3 5-8ishﬂuoromethyl-benzoyl)-N memyl-amino]-4-(1H-indol-s-yl)-
butanoic acid (2-methyl-aziridineamide): Rs (ethyl acetate) = 0.71.

mgle 1: 3-[N ~(3, 5-Bistnfluoromethyl-benzoyl)-N‘-memyI-amino]-nt-u H-indot-s-yl)-
butanoic ac_ud N-(1-phenyl_—e.thy_l)—amide. Rf_ (ethyl ao_etg_te_lmet_hanol 1_.1) = (0.86.

butanoic acid N-g' .her:jy. I-amide: Ahiiihe (8.3 mg 12 éq) is placed In &ichléromethane

(0.5 ml), and triethylamine (52 i, 5 eq) and 3-[N'-(3,5-bistrifluoromethyl-benzoyi)-N'-methyl-
amino}-4-(1H-indol-3-yl)-butanoic acid _[E_:,_cgmpl_e 7(b)] (35 mg, 0.07 mmol) are added. -
Propanephasphonic acid anhydride (31.6 mg, 4 eq, in 0.5 ml of ethyl acetate/dichioro-
methane) is added and the mixture is left to stand at room temperature for 24 hours. The
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mixture is washed with 1N potassium carbonate solutlon (0 5mi) and the solvent is concen-
trated by evaporation. The resultlng tntle compound has an R¢ value (ethyl acetate) of 0.69.

The following are prepared analogously to Example 8:

Exampie 8/1: 3-[N'-(3, 5-llstnf|uoromethyl—benzoyl)—N'-methyl-amlno]-4-(1H-mdol-a-yl)-
butanoic acid N-ethyl- -phenyl-amlde. R¢ (ethyl aoetate) 0 58

Example 8/2: 3-[N-(3, 5-Blstnﬂuoromethyl-benzoyl)—N -methyl-amino}-4-(1 H-mdol-s-yl)-
butanoic acld N-(2-hydroxy-phenyl)-am|de. Rg (ethyl acetate) = 0.41.

Example 9: ".(3,5-Bistrifl methyl-be {)-N"-m amlno 4-chlorophe
butanoic acid leohe_xgl—N—lsogmp& gg N-cyclohexyl-tsopropylamme (10.5 mg.

1.2 eq) and tnethylamlne (10. 4 ul, 1.2 eq) are dissolved in dichloromethane (1 ml) and the
hydroxysuccmlmlde ester of Example 9(e) (35 mg, 0.06 mmol) is added. The solutlon is left
to stand at room temperature for 2 days. The mixture i is then washed with 1N potassnum
carbonate solution (0.5 ml) and the solvent is concentrated by evaporatlon. R (ethyl
acetate/methanol 1:1) = 0.64.

(@) ﬂ4—Chloroghenyl);s-oxo-tiutanoic' acid ethyl ester: 4-Chlorophenylacetic acid (34.1 g,
0.2 moil) is dissolved in tetrahydrofuran (260 mi). In an ice bath, carbonyldiimidazole (38.8 g,
1.1 eq) is added, followed by a further 100 m! of tetrahydrofuran. The white suspension is
stired at 0°C for 2 hours. The lni)tture 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 overnight, then some of the solvent is eoncentrated by
evaporation; 6N hydrochloric acid and diethyl ether are ddded. The organic phase is
washed with bicarbonate solution and brine, dried over magnesium sulfate and
concentrated by evaporation. The title oompound is obtained in the form of a yellow oil, R¢
(dlchloromethanelmethanol 19:1) = 0.83. '

(b) 4-(4-Chlorophenyl)-3-methylamino-butanoic acid ethyl ester: The keto ester of Example

9(a) is placed in dichioromethane (345 r'nl),' 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 dissoived in methanol (150 ml), and sodium acetate/glacial acetic acid buffer (100 mi, 1M
in methanol) is added. Sodium cyanoborohydride (85 %, 1029, 1.1eq)is added and the
mixture is stirred at room temperature for 2 hours. After the addition of 1N hydroohlonc acid
(450 mi) the reaction mixture is concentrated and then diethyl ether is added. Extraction is
carried out with 1N hydrochloric acrd The acidic aqueous phase is rendered basic with
potassium hydroxide and extracted with ethyl acetate. The titie compound is obtained in the
form of a yellow oil, R (ethyl acetate) = 0.1.

(c) S-IN'- 3,5-Bistrifluoromethy : ' 4-chloro henyl)-butanoic acid
ethyl ester: The amine of Example 9(b) (23. 8 g, 93 mmol) is placed in dichloromethane in
an ice bath, and bts-tnﬂuorobenzoyl chtonde (16 8ml, 1 0 eq) is added. The mixture is
stlrred at room temperature for 2 hours and then 1N hydrochloric acid is added. The
mixture is extracted with dichloromethane, dried over magnesium sulfate and concentrated
by evaporatlon The t|tle compound i is obtamed m the form ofa yellow oil which is reacted
further in crude form. R¢ (ethyl acetate/hexane 1/2) = 0.59,

The ester of Example 9(c) (522 g 01 mol) rs placed in tetrahydrofuran (600 ml) and water
{430 ml), and 3M lithium hydroxide solution (176 mi, 5 eq) is added. The mixture is stirred at
room temperature ovemight. 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-yeliow solid foam, Ry (ethyl acetate) = 0.18.

(N-hydroxysuccinimide) ester: The acid of Example 8(d) (49 g, 105 mmof), N, N-dimethyl-
aminopyridine (2.56 g, 0.2 eq) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydro-
chioride (22.8 g, 1.1 eq) are placed in dichloromethane, and in an ice bath N-hydroxysuccin-
imide (13.1 g, 1.05 eq) is added. The mixture is stired at room temperature ovemight. The
reaction mixture is poured into 5% citric aoidlice. Extraction with dichloromethane, drying
over magnesium sulfate and concentration by evaporation yield a yellow oil which is
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chromatograp'hed'ori silica gel with héxanelethyl a’cetat'e /8. The titte compound is
obtained in the form of a solid foam, Ry (ethyl acetate) = 0.62.

The foliowing are prepared analogﬁu'sly to Example 9

Example 9/1: 3-{N'(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4-(4-chlorophenyl)-
butanoic acid [2-(2-hydroxyethyl)-piperid’ineamide]; Rf (ethyl acetate) = 0.06.

Example 9/2: 3-[N’-(3,5-Bistriﬂuoromethyl—behzoyl)~N'-methy|-amino]-4-(4-chlorophenyi)-
butanoic acid N-(carbamoyimethy!)-amide; Ry (ethyl acetate/methanol 1:1) = 0.67.

" Example 9/3; 3-[N';(3.5’-Bis'triﬂddromethyl-benz_oyl)-ﬂ'-methyl-amino]-4-(4-ch|ordpheny|)-
butanoic acid N-[3-(morpholin-4-yi)-propyl}-amide; Ry (ethyl acetate/methanol 1:1) = 0.01.

Example 9/4: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N-methyl-amino]-4-(d-chiorophenyl)-
butanoic acid [4-'(2-methoxy-phenyl)-pipérazineamide]; Rg (ethy? acetate) = 0.13.

Example 9/5: 3-[N'-(3,5-Bistri_fluoromethyl-benzoyl)—N'-methyl-amino]-4-(4-chlorophenyl).
butanoic acid (2-methyt-aziridineamide); R¢ (ethyl acetate) = 0.62.

Example 9/6: 3-[N’-(3.5-8istrlﬂuoromethyi-benzoyl)—N'-methyl—amino]-4-(4-chlorophenyl)-
butanoic acid N-(1-phenyl-ethyl)-amide; Rt (ethyl acetate/methanol 1:1) = 0.86.

butanoic acid N-phenyl-amide: Aniline (8.4 mg, 1.2 eq) is piaced in dichioromethane

(0.5 ml), and tﬁethyIaMine (52 p.l 5 eq) and the acid of Example 9(d) (35 mg, 0;07 mmol)

are added. Propanephosphonic acid anhydride (31.6 mg, 4 eg, in 0.5 ml of ethyl acetate/-

dichioromethane) is added and the mixture is left to stand at room'temperature for 24 hours.
" The mixture is washed with 1N potassium carbonate solution (0.5 mi) and the solvent is

cdncentrated by evaporation. Ry _(ethyl acetate) = 0.52.

The following are prepared analogously to Examplé 10:
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'Example 10/1: 3-[N" (3,5-Bistdﬂuoromethyl—benzoyl)-N’-memyl-amlnoH-(Mhlorophenyl)-
butanoic acid N-ethyl-N-phenyl-amide: R¢ (ethy! acetate) = 0.62.

Example 10/2: 3-{N'-(3, 5-B|stnﬂuoromethyl-banzoyl)-N'-methyl-ammo]-4-(4-chlorophenyl)-
butanoic acid N-(z-hydroxy-phenyl)-amide. Ry (ethyl acetate) -_0.57.

acid N-beml-N-methﬂamlde, A solution of 0. 01 ml (0.0724 mmol) of tnethylamme in0.4 ml
of methyiene chioride and a solution of 35 mg (0.0603 mmol) of 3-[N'- (3.5-bistriﬂuoromethyl-
benzoyl)-N'-methyl-ammo]-4-(2~naphthyl)—butanouc acid N-hydroxysuwmmlde ester in

0.5 ml of methylene chloride are added in succession to 8.8 mg (0.0724 mmol) of benzyl-
methylamine and the mixture is left to stand at room temperature for 18 hours. The reaction
mixture is then washed with 0.5 mi of a 1N aqueous potassium carbonate solution. The
aqueous phase is extracted with 1.1 ml of methylene chioride. The combined organic
phases are concentrated by e\iaboratidn in a vacuum centrifuge. The fitie compound is
obtained in the form of a white foam. TLC: methylene chloride/acetone (7:3) Re= 0.48.

The starting compounds are prepared as follows:

a) 3-Ox0-4-(2-nap hthvl)-butanoic acid ethyl ester: 16.8 g (103 mmol) of carbonyldiimidazote
are added in one portion at 0°C to a solution of 17.5 g (94 mmol) of naphthylacetic acid in
180 mi of tetrahydrofuran. With foaming, a thick white suspension is formed. After 2 hours
the reaction mixture is heated to room temperature and 32.2 g (108 mmol) of magnesium
bis(monoethyl malonate) (D.W. Brooks, L.D.-L. Lu & S. Masamune; Angew. Chem. 91, 76
(1979)) are added. After 18 hours’ snmng at room temperature, 150 mi of ice-cold 8N
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 soluhon and
with brine. The title compound is obtamed in the form of a slightly yeliow oil.

id ethvl ester: 52 ml (462 mmol) of a 27.3 %
solution of methylamine in ethanol, 100 g of magnesium sulfate and 1'mi of acetic acid are

“added to a solution of 23.7 g (92.5 mmol'): of ééoxM-naphihylbutanoic 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 washed with 1.5 litres of methylene chioride/ethanol
(95:5). The title compound is obtained in the form of a crude-product. TH-NMR, 200 MHz,
CDCl3 (E/Z or Z/E 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, 3|-|)

c)wmwmmmwzmﬂmmomﬂs%
solution of methylamine in qthanol and 5.5 ml of acetic acid are added t0 24.9 g

{92.5 mmol) of 3-methylamlno-4-(2-naphhyl)-but—2—enorc acid ethyt ester in 250 mi of
ethanol and the mixture is cooled to o*'.c._.o.4 g (87 mmol) of 85 % sodium cyanoborohydride
and a further 5.5 ml of acetic acid are added to the suspension. The reaction mixture is
allowed to rise to room temperature. with stirring, mfe_r a per_i.od of 2 hours. A further 0.64 g

| (8.7 mmol) of sodium cyanoborohydride is added to the clear solution and stirring is

~continued at room _tampe_ratyre for a further 2 hours. 400 mi of 1N hydrochloric acid are
then added and the reaction mixture is stirred for 1 hour and then the ethano! is evaporated
off in a rotary evaporator. The aqueous phase is washed twice with ether and the ether
phases are extracted with 1N hydrochlonc acid. Ethyl acetate is added to the oombmed
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 oil. IR: 1725 cm1; TH-NMR, 200 MHz, CDCl3, deita, (ppm): 7.86 -
7.32 (m, 7H), 4.12 (q, 2H), 3.26 (quint., 1H), 3.05 - 2.82 (ABxd, 2H), 2.53 - 2.33 (ABxd, 2H),
2.44 (s, 3H), 1.25 (¢, 3H). |

25.3 g (91 4 mmol) of 3 5-bistriﬂuoromethyl-benzoyl chloride followed by 13.3 ml

(95.6 mmot) of trrethyl_amlne are added dropwise over a period of 5 minutes to a solution of
25g (83.,1 ‘mmol) of 3-methylamino-4-(2-naphthyl)-butancic 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 dis_solved' in 150 ml of methanol are added over a period of 10 minutes and the
mixture is stirred for 5 hours. Then, at 0°C, 275 mi of 2N hydrochloric acid are added and

the mrxture is washed with 300 ml of ethyl acetate. After concentration in a rotary evap-
_orator, the title compound crystallises out from tert-butyl methyl ether/hexane in the form of
white needles. M.p.: 128 - 130°C; IR: 3400 - 2500 (b), 1710, 1635 cm; 1H-NMR, 200 MHz,
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CDC|_3. delta, {(ppm): 7.9 - 6.93 (m, 10 H), 5.01, 4.30 (2m, rotamer, 1H), 3.9 - 2.8 (m, 4H),
3.18, 2.68 (2s, rotamer, 3H).

N'-(3,5-Bistrifluorome e ino -napht noic acid N-
hydroxysuccinimide ester: 3.75 g (32.6 mmol) of N-hydroxysuccinimide and 0.76 g
(6.2 mmol) of 4-dimethylaminopyridine are added to a solution of 15 g (31 mmol) of 3-[N"-
(3,5-bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4-(2-naphthyl)-butanoic acid in 100 ml of
methylene chloride and the mixture is cooled to 0°C. 8.54 g (34.1 mmol) of N-ethyl-N'-(3-di-
methylaminopropyi)-carbodiimide hydrddjloﬁde are then added and the reaction mixture is
stirred at 0°C for 10 minutes and then at room temperature for 3.5 hours. The mixture is
washed with 5 % citric acid, dried over sodium sulfate and concentrated by evaporation in a
rotary evaporator. The title compound crystallises out from diethyl ether in the form of white
crystals. M.p.: 131°C.; FD-MS: M*= 580; TH-NMR, 200 MHz, CDCl3, delta, (ppm): 7.9 - 6.95
(m, 10H), 4;89. 4.36 (2m, rotamer, 1H), 3.6 - 2.7 (m, 8H), 2.84, 2.69 (2s, rotamer, 3H).

Example 12: _
acid N-{4-chioro-2-methyl-phenyll-amide: A solution of 0,055 mi (0.393 mmol) of triethyl-
amine and 38 mg (0.0786 mmol) of 3-[N'-(3,5-bistriflucromethyl-benzoyl)-N'-methyl-amino}-
4-(2-naphthyl)-butanoic acid in 0.5 m! 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 10.3 mg (0.0843 mmol) of 4-d|loio-2-memylaniiine and the mixturé is left to stand at
room temperature'bvemight (=16 houfs). The reaction mixture is then washed with 0.5 mi of
a 1N aqueous potassium carbonate solution. The aqueous phase is extracted with a further
0.8 mi of methylene chioride. The combined organic phases are concentrated by evap-
oration in a vacuum centrifuge. The title compound is obtained in the form of a white foam.
TLC: methylene chioride/acetone (7:3) R=0.48.

Examgle 13: In a manner analogous to Examples 11 and 12 the fbllowing compounds are
also prepared: ' -

Example 13/1: 3¢[N'-(3,5-Bistﬁﬂuoromethyl-b_:e_nzoyl)-N'-me__thyl-a‘mino]-4-(2-naph_thyl)-
butanoic acid (azocane-1-amide); TLC_: ethyl acetate/hexane (1:1) Rg = 0.37.
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Example 13/2: 3-[N'-(3'.S-Bistﬁhuoromethyl-benzoyl)-n'-methyl-amino]u;-(z-naphthyl)_-
butanoic acid {4,4-dihydroxy-piperidineamide); TLC: ethyl acetate/hexane (1:1) Rg= 0.06.

Example 13/3: 3-[N’-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4-(2-naphthyl)-
butanoic acid N-(carbamoyimethyl)-amide; TLC: ethyl acetate/acetone (1:1) R¢= 0.11.

Example 13/4: 3-{N(3,5-Bistrifluoromethyl-benzoyl)-N-methyk-amino}-4-(2-naphthyl)-
butanoic acid N-(3-chiorobenzyl)-amide; TLC: ethyl acetate/hexane (1:1) Re = 0.30.

Example 13/5: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4-(2-naphthyl)-
butanoic acid (2-methyl-piperidineamide); TLC: ethyl acetate/hexane (1:1) R¢ = 0.32.

Example 13/6: 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)
R¢=0.10. '

Examgle 13/7: 3-{N'-(3,S-B'istﬁﬂuordmethyl-bénz_oyl)-N'-methyl-émino]-4-(2-nphthyl)-
butanoic acid N,N-bis(2-hydroxyethyl)-amide; TLC: ethyl acetate/acetone (1:1) R¢ = 0.48.

Example 43/8: 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) Rg = 0.26.

Example 13/9: 3-[N'-(3.5-Bistﬁﬂuorome_thyl-benzoyl)-N'-methyl-aminoH—(z-naphmyI)-

butanoic acid (2-methyl-aziridineamide); TLC: ethyl acetate/hexane (1:1) Rf= 0.35.

Example 13/10: 3-[N'-(3.5-’_Bistriﬂddromethyl-benzdyl)-N'4méﬂ1yl-amin6]-4-(2;naphtt\yl);
butanoic acid (4-methy|-piperidin'ea"rhide); TLC: ethyl acetate/hexane (1:1) Rf= 0.38.
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Example 13/11: 3-{N-(3, 5-B|sldﬂuoromemyl-benzoyl)-N -methyl-amino]-4-(2-naphthyl)-
butanoic acid N-[2-(3,4-dihydroxyphenyl)-ethyl]-amide; TLC: ethyl acetate/acetone (1:1)
R¢=0.59.

g;amp!e 1&1 s 3[N'-(3, S-Bisu'lﬂuoromeﬂ\yl-benzoyl)-N -mathyl—amlno}#(z-naphmyl)-
butanoic acid N-(2,5-dimethoxy-4-nitro-phenyl)-amide.

' ampl . 13_/13: 3-[N'-(3.5-Bi_st,dﬂugmmethyl-benzbyl)—N’-m_eﬂ)yl-amino]-4-(2-naphmyl)-
butanoic acid N-(4-methyl-pyrimidin-2-yl)-amide; TLC: ethyl acetate/hexane (1:1) R¢= 0.30.

Example 13/14: 3-[N'(3,5-Bistrifluoromethyl-benzoyl)-N-methyl-amino}-4-(2-naphthyl)-
butanoic acid (2-methyimercapto-benzimidazol-1-yl-amide); TLC: ethyl acetatehexane (1:1)
R¢=0.67.

Example 13/15: 3-[N -(3, S-Bistnﬂuoromethyl-benzoyl) N’ methyl-ammo]-4-(2-naphmyl)
butanoic acid (2-cyanomethyl-benzimidazol-1-yl-amide); TLC: ethyl acetate/acetone (1:1)
Re=0.74.

Example 13/16: 3-[N'-(3, S-BIstﬂﬂuoromethyl-benzoyl)-N -methyl-aminol-4-(2-naphthyl)-
butanoic acid N-(4.chloro-6-methyl-pynm|d' n-2-yi)-amide; TLC: ethyl acetate/acetone (1:1)
Re=0.77.

% ple 13/17: 3-[N’-(3, 5-B|stnﬂuoromethyl-benzoyl)-N’-methyl-amnno]-4-(2-naphthyl)-
butanoic acid N-(z-ethyl-phenyl)-amide TLC: ethyl acetate/hexane (1:1) Rf= 0.33.

Example 13/18: 3-[N'-(3.5-Bi§triﬂuofometﬁyl-benZOyi)uN;-methyl-'aniinb]-4-(2—naphthyl)—
butanoic acid N-(2,4-dihydroxy-phenyl)-amide; TLC: ethyl acetate/acetone (1:1) R¢ = 0.80.
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Example 13/19: 3-[N"-(3.5‘-Bistriﬂuoro:he'myi-benzoyi)-n-memyl-_'afnino}@(z-habhthyo-
" butanoic acid N-(4-diethylamino-phenyl)-amide; TLC: ethyl acetate/nexane (1:1) Rg= 0.25.

Example 13/20: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4-(2-naphthyl)-
butanoic acid (2-methyt-indol-1-yl-amide); TLC: ethyl acetate/hexane (1 ) Rg= 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]-tl-(z-naphthyl)-
butanoic acid N-(pyrazin-2-yi)-amide; TLC: ethy! acetate/iexane (1:1) R¢= 0.41.

Example 13/23: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4-(2-naphthyi)-
butanoic acid N-(4-dimethylamino-phenyl)-amide; TLC: ethyl acetate/hexane (1:1) Rg =
0.16. | - I -

Example 14: 5-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-6-{1H-indol-3-yi)-
hexanoic acid [4-(4-methoxy-phenyl)-piperazineamide]: 80 mg (0.134 mmol) of 5-{N'-(3,5-
bistrifluoromethyl-benzoyl)-N'-methyi-amino]-6-( 1H-indol-3-yl)-hexanoic acid N-hydroxy-
succinimidyl ester are dissolved in 5 ml of methylene chloride, and 68 ml (0.48 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 aquéous potassium carbonate solution. The aqueous phase is
extracted twice with methylene chloride, and the orgfanii: phases ére :combined,' dried over
magnesium sulfate and concentrated by evapbration. The residue is chromatographed on
silica gel with ethy! acetate. The title compound is obtained in the form of a white foam.
MS (El): 674 (M*), 544, 403, 241, 213, 130. TLC: ethyl acetate, R¢ = 0.25.

(a) 4-(1H-Indol-3-yl)-3-oxo-butancic 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-indolyt-acetic acid in 250 mi
of tetrahydrofuran and the mixture is stirred at 0°C for 30 minutes. 46 g (161 mmol) of bis-
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(malonic acid monoelhyl ester) magnesium salt are then added and the mixture is stirred at
room temperature for 16 hours The reaotron mixture 1s ooncentrated by evaporation, and
ice-cold 6N hydrochloric acid is added; diethyl ether i |s 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 suifate and concentrated by evapora-
tion. The title compound is obtained in the form of an orange oil, 1 H-NMR (200MHz): 8.22
(br. s, 1H), 7.53 (d, 1H), 7.37 (. 1H) 7. 28-7 10 (m, 3H), 4.23 (q. 2H), 3.93 (s. 2H), 3.46

(s 2H). 122, 3H).

{b) 401 H-lndoI-s-zl)-s-methﬂamigo-bugnmc gcld eth!! egter 75 ml (680 mmol) of an

| approxtmately 30 % solution of methylamme in ethanol, 132 g (1.1 mol) of magnesium
sulfate monochydrate and 1.5 ml of aoetro aord are added to a solution of 33.4 g (138 mmol)
of 4-(1H-Indol-3-yl)-3-oxo-butanoic acid ethyl ester in 350 mi of methylene chicride. The
mixture is stimed at room temperature for 66 hours The mixture is then filtered and the fi lter
residue is washed with 1.1 litres of methylene chioride. The filttrate is concentrated by evap-
oration. 250 mi of methanol, 22.33 ¢ (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 evaporeﬁon; 1N hydrochioric acid is added and the mixture is

washed twice with diethyl ether. The diethyl ether phases are extracted three times with 1N
hydrochloric acid. The combined aqu_eous phases are cooled and rendered basic with
aqueoue 50 % sodium hydroxide solution. Ethyl acetate is then added. The organic phase
is separated off and washed with brine 'dried over magneeium sulifate and concentrated by
evaporation. The trtle compound is obtalned in the form of a brown oil. 1H-NMR (200MHz):
8.21 (br. s, 1H), 7.64 (d, 1H). 737 (d 1H), 7.28-7.04 (m, 3H), 4.12 (q, 2H), 3.28 (m, 1H),
2.95 (d, 2H), 2.48 (m, 5H), 1.27 (t, 3H).

(c) 3-(N-Benzyloxycarbon +-N-methyl)-amino-4- 1H-indol-3-yl)-butanoic acid ethyl ester:
6.7 mi (48 mmol) of triethylamine and 235 mg (1.92 m_mol_) of 4-dimethylaminopyridine are
added at 0°C to a solution of 5 g (19.2 mmol) of 4-(1H-indol-3-yl)-3-methylamino-butanoic
acid ethyl ester in 100 mi of tetrahydrofuran After 10 mmutes 96 ml (42.3 mmol) of chloro-
formic acid benzyl ester are added dropwxse at 0°C in the course of 20 minutes and the
mixture is stirred at room tem_peratur_e_ for 18 hours. The mixture is filtered and the filtrate is
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oonoentrated by evaporatlon Dlethyl ether is added to the residue and the mtxture is filtered
over sillca gel. The filtrate i |s concentrated by evaporatlon The title compound is obtained in
the form of a brown oil. MS (EI) 394 (M+ ), 229 220, 130 91 TLC ethyl acetate/petroleum
ether (1:1), Rg= 0.41.

(). . : 34.8 mi (41.6 mmol)

ofa20% solutlon of dusobutylalumrmum hydnde in toluene are added dropwnse at-70°Cin
the course of one hour to a solution of 8.8 g (19.2 mmol) of 3-(N-benzyloxyeerbonyI-N-
methyl)-amino-4-(1 H-indol-3-yl)-3-memylamlno-butanolc acid ethyl ester in 100 mil of
toluene. After 2 hours stlmng at -70"C 6 ml of methanol are slowly added dropwuse Then
at0°Ca solutlon of51g of potassnum sodium tartrate in 200 ml of water i |s added dropwise
in the course of one hour. The mixture is stm'ed at0°C for 18 hours and then diluted with

. diethy! ether. The organlo phase is separated washed with water and brine, dried over
magnesuum sulfate and conoentrated by evaporatlon ‘The title compound is obtamed in the

" form of a brown oil. MS (EI) 350 (M"' *), 185, 176, 130 91. TLC: ethyt aoetatelpetroleum
ether (1:1), Rg= 0.32.

(e) loxvcarbonyl-N-mett amino-6- 1H-i'ndol-3- -hex-2-enoic acid ethyl ester:
684 mg (15 7 mmot) of 55 % sodlum hydnde in oil are added at O'C in four portions to a
solution of 3.76 m! (18. 8 mmol) of phosphonoacetic : acid trtethyl ester in 50 mi of tetrahydro-
furan. After 30 mmutes a solution of 7. 69 (19.21 mmol) of 3—(N-benzyloxyoarbonyl-N-
methyl)-amnno-4-(1 H-mdol-s-yl)-butanal in 50 mi of tetrahydrofuran is added dropwuse at
0°C in the course of ane hour. A_f_ter one hour the 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 title compound is obtained in the form of a yellowish oil. MS (El):
420 (M“-), 290, 248, 130, 91. TLC: ethyl acetate/petroleum ether (1:1). Rf=0.67.

(06 6-(1 H-Indo|-3-vl)- -methxlamuno—hexanouc SCld ethyl ester trifluoroacetic acid salt

A solution of 1.0 g (2.38 mmol) of 5-(N-benzyloxycarbonyl-N-methyI)-am|no-6-(1 H-mdol-3-
yl)-hex-2-enoic acid ethyl ester in 20 mi of ethanol and 0.38 ml (5 mmol) of tnfluoroacetlc
acid is hydrogenated ‘with 200 mg of 5% palladrum-on-carbon at 22°C under 1 atm. of
hydrogen. After three hours the suspensmn is filtered over Hyﬂo and washed wnth ethanol
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and the filtrate is concentrated by evaporatlon The tltle oompound is obtained in the form of
a yellow oil. MS (El): 243 (M*- -EtO). 173, 158, 130, 112, 70. TLC: ethyl acetate, R¢=0.11.

{g) 5IN-{3.5-Bistri N-meth I-amlno 1H-|n ol-3-yl)-hexa

ethyl ester: 1.16 mi (8 32 mmol) of tﬁethylamme and then a solution of 947 mg (2.38 mmol)
of 8-(1H-indol-3-yl)-5-methylamino-hexanoic acid ethyl ester trifluoracetic acid salt in 10 mi
of tetrahydrofuran are added dropwise at 0°C in the course of 30 minutes to a solution of
0.49 mi (2.61 mmol) of 87 % 3,5-bistrifluoromethyl-benzoyl chioride in 10 mi 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 form of a brown oil. MS (El): 528 (M*.), 483,
398, 257, 241, 130. TLC: ethyl acetate, Rf=0.66.

A solution of 108 mg (1.93 mmol) of potasslum hydroxlde in 1 ml of water is added at room
temperature to a solution of 97_0 mg (1.84 mmol) of 5-{(3,5-bistrifluoromethyl-benzoyl)-N-
methyl-amino]-6-(1 H-indol-sl-yl)-hexenoic acid et_hy_l ester in 10 mi of tetrahydrofuran. The
mixture is stirred at room temperature for 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
'hydrochlono 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 title compound crystaliises out from diethyl etherfhexane in the form of
white crystals. M.p.: 152-157°C; MS (El) 500 (L ) 370 241, 229, 130; TLC: (ethyl
acetatelacetno acid 99:1) Rf = 0. 49

hydroxy-succinimidy! ester: 19 rng ©.15 mmol) of'4-dintemylan|inopyndine and 92 mg
(0.798 mmol) of N—hydroxysucotmmnde are added to 380 mg (0. 750 mmol} of 5-[N-(3,5-bis-
tnfluoromethyl-benzoyl)-N-methyl-ammo]-s-(1H-lndol-3-yl)-hexano:c acid in 5 ml of
methylene chioride. The mixture is cooled to 0°C, and 180 mg (0.835 mmol) of N-ethyl-N'-
| (3-dtmemylamlno-propyl)-oarbodmmde hydrochlonde are added. The reaction mixture is
stirred at 0°C for 15 minutes and then at room temperature for 20 hours. The mixture is
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washed with 10% citric acid and with brine. The organic phase is dried over magnesium
sulfate and concentrated by evaporation. The title compound crystaliises out from diethy!

ether/hexane in the form of white crystals M p.: 169-160°C; MS (El): 597 (M*-), 483, 467,
326, 241, 130, 44. TLC: ethyl acetate Rf 0.57.

The following are alsd prep'a'ret':_l analogously to Example 14:

Example 14/1: 5[N'-(3, 5-Blstnﬂuoromethyl-benzoyl)-N’-methyl-amino]-s-U H-indol-3-yl)-
hexanoic acid N-butyl-N-(2-hydroxyethyl)-am|de

- Example 14/2: 5-'[N'_-(3.5-Bistriﬂuorom.ethyl-benzoyl)-N'-methyl-amino]-6_-(1 H-indole-yl)-
hexanoic acid N,N-bis(2-cyanoethyl)-amide.

Example 14/3: 5-{N'-(3, 5-B|stnfluoromethyl-benzoyl)-N'-methyl-amino]-e-(1 H-lndol-s-yt)-
hexanoic acid (4-morpholineamide). &

Example 14/4: 5-[N'-(3,5- Blstnﬂuoromethyl-benzoyl)-N'-methyl-amlno}-6-(1 H-indol-3-yf)-
hexanoic acid (1 .2.4~tnazole-1-am|de).

~ Example 14/5: 5-[N'-(3,&Bistn'fluoromelhyl-benzoyl)-N’-memyl-amino]-6-(1H-indol-a-yl)-
hexanoic acid N-m_ethyl-amide.

Examgie 15: 5N '
hexanoic acid N-{_g-chIoro—4-methy|-ghenyn-am|de 160 mg (0. 268 mmol) of 5-[N-(3,5-bis-

trifluoromethyi-benzoyl)-N-methyl-amino}-6-(1 H-lndol-a-yl)-hexanmc acid are dissolved in
10 ml of methylene chloride, and then 222 m! (1.34 mmol) of triethylamine, 48 ml

(0.382 mmol) of 2-chloro-4-methyl-aniline and 271 ml of 50 % propylphosphonic acid
anhydride solution in ethyl acetaté are added. The reaction mixture is stirred at room temp-
erature for 20 hoi:ré. then washed twice with aqueous potassium carbonate solution. The
aqueous phase is extracted twice with methylené chioride, and the organic phases are
combined, dried over magnesium suifate and concentrated by evaporation. The residue is
chromatographed on silica gel with ethy! acetate/petroleum ether (f_irst 1:2, then 3:'1). The
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title compound is obtained in the form of white crystals. MS (El): 352, 241, 222, 213, 130.
TLC: ethyl acetate, R¢ = 0.59.

The following are also prepared analogously to Example 15:

Example 15/1: 5-[N-(3, 5-Bistnﬂuoromethyl-banzoyl)—N -methyl-ammo]-&-(ﬂ-l-mdol-s-yl)-
hexanoic acid N-(2, 5-dichlompheny|)-amide |

Example 15/2: 5-[N'-(3,5-Bistrifiuoromethyl-benzoyl)-N'-methyl-amino}-6-(1H-indol-3-y})-
hexanoic acid (3-acetyl-indole-1-amide). |

Example 15/3: 5-[N'-(3.5-Bistriﬂuororhemyl-benzoyl)-N'-methyl-amino]-e-u H-indol-3-yl)-
hexanoic acid N-(pyrazin-2-yi)-amide.

Example 16: 5-(N-(3,5)-Bistrifiuoromethyl-benzoyl-N-methyl)-amino-6-(4-chloro-
phenyl)-hexanoic acid N-groml—amjdg: A solutiqn of 0.51 g (1.03 mmol) of 5-(N-
(3.5)-bistrifiluoromethyl-benzoyl-N-methyl)-amino-6-(4-chlorophenyt)-hexanoic acid,

0.08 ml (0.98 mmol) of propylamine and 0.592 g (3.09 mmol) of N-ethyl-N'-(3-di-
methylamino-propyl)-carbodiimide hydrochlonde in 15 ml of dimethyiformamide is
stirred at room temperature under argon for 24 hours. The reaction mixture is taken
up in ethyl acetate, washed with 1N hydrochloric acid, brine, saturated bicarbonate
solution and again with brine, dried with sodium sulfate and concentrated in a rotary
evaporator. The crude product can be chromatographed on 50 g of silica gel (ethyl
acetate/methano! 1:0-1:1). The title compound is obtained in the form of a clear onl
TLC: ethyl acetate, Rg=0. 51.

(a) N-tert-Butyloxycarbon hloro hen lalanine: A solution of 54.6 g (250 mmol)
of di-tert-butyl dicarbonate in 250 mi of n-butanol is added to a solution of 50 g

(250 mmol) of (R,S)-4-chlorophenylalanine in 750 mi of 0.65N sodium hydroxide
solution and the 'tniictuié is stii'réi:l at room teriiber'ature for 19 hours. The solution is
then washed twice with ether adjusted to pl-l 2 with 2N hydrochlonc acidand
extracted twice with ethyl acetate. The orgamc phases are washed with water and
brine, dried with sodium sulfate and concentrated by evaporation. The crude product
crystallises from hexane. M.p.: 145-146°C.
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(b) N-tert-Butyloxycarbonyl-N-methyl-4-chlorophenylalanine methyl ester: A solution
of N-tert-butyloxycarbonyl-4-chlorophenyialanine in 150 ml of dimethyiformamide is
added dropwise at 0-5°C under argon over a period of 30 minutes to a suspension
of 8.9 g (273 mmol) of sodium hydride (95 %) in 100 ml of toluene, with slight
foaming. The solution is stirred at 0°C for 15 minutes and at room temperature for
30 minutes, then 22.8 ml (365 mmol) of methyl iodide dissolved in 50 ml of dimethyl-
formamide are added dropwise at 0°C. The reaction mixture is stirred at room temp-
erature for 16 hours; the susperg'sion is filtered with suction and then wasﬁed 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 thé organic phase is donoe__ntrated ina rotaiy evaporatbr.
The crude product is filtered over silica gel (hexane/ethyl acetate 9:1). The title
compound is obtained in the form of a clear oil. TLC: hsxan_elethyl acetate 4.1,

Re= 0.42. | |

(c) 2- N_-té By oxyca . _ N-. ethyl)-amino-3-(4-chiorophen | -propionaldehyde:
56 ml (67 mmol) of diisobutylaluminium hydride (1.2M in t_oﬁ_.:ene) are added drop-
wise at - 0°C in the course of 45 mim_xt_as to a solution of 11.0 g (33.5 mmol) N-tert-
buiyloxycarbonyI-N-methyl_-gl—chlordphenylalanine methyl ester in 220 ml of toiuene
and the mixture is stirred for 40 minutes. When the reaction is complete, 7 mi of
methanol are slowly added dropwise and tﬁe solution is heated to 0°C. While stirring
vigorously, a solution of 55 g of potassium tartrate in 200 ml of water is added. The
suspension is taken 'up in ethyl acetate, washed with water and 5 times with brine.
The organic phases are dried with sodium sulfate and concentrated in a rotary evap-
orator. Flash chromatography (hexanelgmyl acetate 9:1) yields the title compound in
the form of a clear oil. TLC: _hexane_lethyl acetate 4:1, Rf= 0.40.

(d) 2- 4- N-te - utyloxycarbonyl-N-me amino-5- _4~ch|oro henvyl)- enf~2-én -
1,3-dioxane: 69.7 mi (108.9 mmol) of butylithium (1.6M) are added at -25°C to a
suspension of 49.8 g (108.9 mmbl) of 2-(1.3—dioxén-2-_yl}-ethyl-triphenylphos-
phonium bromide in 330 mi of THF. The s_oh__jtion is stirred at -25°C for 30 minutes,
then cooled to -75°C, and a solution of 16.6 g (55.7 nimol) df 2-_(_N-iert-butyloxy- |
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carbonyl-N-methyl)-amino-3-(4-chlorophenyl)-propionaldehyde in 165 ml of THF is
added dropwise thereto, The reaction is maintained at -76°C for 30 minutes, then
the miixture is heated to room temperature in the course of ~1 hour and stired 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 sodium sulfate and concentrated in a rotary
evaporator. The crude product is filtered over 600 g of silica gel with hexane/ethy!
acetate (1 litre 95:5, 1 litre 4:1). The title compound is obtained in the form of a clear
oil. TLC: hexanelethyl acetate 4:1, Rg=0. 2. |

(@) 2-[4-(N-tert] b ' nivi1.3-
dioxane: A solution of 11.0 g (27 8 mmol) of 2-[4-(N-tert-butyloxyoarbonyl—N-meﬂ1yl)-
amino-5-(4-chIorophenyl)-pent-z-enyl]-1 3-dioxane in 250 mi of ethyl acetate is
hydrogenated with hydrogen with 3 g of Raney nickel at room temperature under
normal pressure. After 2 hours the suspenslon isfi ltered and the filirate is concen-
trated. The product is obtained in the form of a clear oil.

* TLC: hexanelethyl acetate 4:1, R¢ = 0.29.

N-tert- I)-hexanoic acid 3-
w Ozone is mtroduoed at -75°c over a penod of 7.5 hours into a
solutuon of 17 29(43.2 ‘mmol) of 2-[4-(N-tert-butyloxycarbonyl-N-methyl)-am|no-5-(4-
ohlorophenyl)-pentyl]—1 3-d|oxane an 320 il of ethyl acetate. When the reaction is
complete, the excess ozone can be blown out with argon. The solution is heated to
room temperature, taken upin ethyl aoetate. extraoted with saturated bicarbonate
solution and washed wlth water and wlth brine. The orgame pheses are dried with
sodium sutfate and conoentrated ina rotaly evaporetor The crude product can be
chromatogaphed over sllrca gel (hexanelethyl acetate 7:3). The title compound is
obtained in the form of a ¢lear oil. TLC: hexanelethyl acetate 1:1, Rg= 0.30.

(g) 5-Methylamino-6-(4-chlorophenyll-hexanoic acid 3-hydro | ester:

11.2 g (27.1 mmol) of 5-(N-tert-butyloxycarbonyl-N-methyl)-amlm-6-(4-chloro-
phenyl)-hexanotc ac:d 3-hydroxy-propyl ester are dissolved in 60 ml of methylene
chioride, and 60 mi of trifluoroacetic acid are added. The reaction solution is stirred
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at room temperature for 30 mlnutes and then concentrated ina rotary evaporator
After three times dlssolvlng in toluene and oonoentratlng ina rotary evaporator the
crude product is obtained in the form of a clear ol which is used wuthout further '
purification. | - .

(h) 5-(N-(3.5)-Bi rifluorg
hexanoic acid 3-hydro ter' 28 9 mi (208 5 mmol) of tnethylamme and
0.618 g (5.1 mmol) of 4-d|methy|am|nopynd|ne are added atroom temperature
under argon {o a solution of 16.15 g (51.5 mmol) of 5-methytamino-6-(4-chloro-
phenyl)-hexanolc acid 3-hydroxy-propyl ester in 200 mi of methylene chioride and

~ the mixture is cooled to 0°C. After the dropmse addltlon of 17.54 9 (63 4 mmol) of
(3. 5)—brstnﬂuoromethyl-benzoyl chioride in 23 mi of methylene chloride, the reaction
mixture is stirred at 0°C for 16 hours then ethyl acetate is added' and' the mixture is
washed with water and brine. The organic phases are dned with sodium sulfate and
concentrated in a rotary evaporator The crude produot can be chromatographed on"'
silica gel (hexane/ethyl acetate 7:3). The title compound is obtamed_ in the form of a_
clear oil. TLC: hexane/ethyl acetate 3:7, Rg = 0.45. |

(i) S=(N-(3.5) Bistrifiuoromethyi-be -meth
‘hexanoic acid: A solution of 3. 08 g of potasslum hydroxrde in 6 25 ml of water s _
added to a solution of 7.2 g (13. o mmol) of 5-(N-(3 5)-bistrifluoromethyl—benzoyl-N-
methyl)-amlno-6-(4~chlorophenyl)-hexano|c acid 3-hydroxy-propyl ester in 26.5 ml of
ethanol and the reaction mlxture is heated under reflux for 45 minutes. At 0°C

31.2 mlof 2N hydrochlonc acid are added and the solution is extracted with ethyl
acetate. The orgamc phases are washed with brine, dried with sodlum sulfate and
concentrated in a rotary evaporator The title compound is obtalned in the form of a
a yellowish foam. TLC: ethyl aoetate R¢=0.49.

Analogously to Example 16, the following compounds are also prepared:
Example 16/1: 5-(N-(3 5) Blstnﬂuoromethyl-benzoyI-N-methyl)-amino-s-(4-chloro-

phenyl)-hexanoic acid N-(cyclohexy!methyl)-anude TLC: hexanelethyl acetate 3.7,
Rf=0.39.
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w; 5-(N-(3.5)-Bi_st|_1ﬂuoromethyl;benzdyl—N—methyl)-amino-6-(4-chloro-
phenyl)-hexanoic_ acid N{2-(2-.pyridyl)-ethyl}-amidé; TLC: ethyl _aoe_ta_telmethanol
9:1, Rg=047.

Example 16/3: 5(N-(3.5)-Bis_triflporemethyl;benzoyl—N-methyl)-amino-&(#chloro-
phenyl)-hexanoic acid N-(2-methoxy-benzyl)—amide; TLC: hexane/ethyl acetate 3:7,
Re=

Example 16/4: 5-(N-(3;5)—Bistﬁfluommethyl;benzoyﬁN-methyl)-amino—S—(&chloro-
phenyl)-hexanoic acid N-(2-pyridylmethyl)-amide; TLC: ethyl acetate/methanol 9:1,
R¢=0.50.

Example 16/5: 5-(N¥(3.5)-Bistriﬂuoromethyl_-_benzoyl-N-methyl)-_amino-6-(4-chloro-
phenyl)-hexanoic acid (piperidineamide); TLC: hexane/ethyl acetate 3:7, R¢= 0.23.

Example 17: 5-{N-(3,6)-Bistrifluoromethyl-benzovi-N-methyi)-amino-6-(4-chioro-
phenyl)-hexanoic acid N.N- gggllylamlge, A solutlon of 12.6 ml (0.1 8 mmol) of triethyi-
amine in 0.4 ml of methylene chioride and a solutlon of 45 mg (0.076 mmol) of S-(N-'
(3 5)-bistnﬂuoromethyl-benzoyl-N-methyl)-amuno-6-(4-chlorophenyl)-hexan0|c acid
N-hydroxysuccinimide ester are added in success:on at room temperature to

8.85 mg (0.091 mmol) of dlellylamlne and the mixture is left to stand at room temp-
erature overnight (>16 hours) 0.5 ml of 1N potassium carbonate solutlon isthen
' added and the mixture is shaken and briefly centrifuged to separate the phases.
The organic phase is concentrated. The titte compound is obtained in the form of a
clear oil. TLC: methylene chloride/methanol 85:5, R¢= 0.70 .

(a) N-(3,5)-Bistrifluorometh 20 I-N-meth ] ammo-s- 4-chloro hen

' ngzgnglg acid N-hxdroysu_ogmmlde e§ter A solutlon of 10419 (21 mmol) of 5-(N-
(3, 5)-b|stnﬂuoromethyl-benzoyl N-methyl)-ammo&(4-chlorophenyl)-hexanonc acid,
2.53 g (22 mmol) of N-hydroxysucammlde 4.72¢g (23 mmol) of N N'-dlcyclohexyl
carbodiimide and 500 mi of _tet_rahydrefuran is stirred at room temperature under
argon for 16 hours. The 'reactteh se_lutioh is filtered and concentrated in a rotary
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evaporator The residue is twioe digested in ether. filtered and concentrated in a
rotary evaporator The crude product is dried under a hrgh vacuum. The title oom
pound is obtained in the form of a yellowish foam. TLC: hexanelethyl acetate 2: 3
Rg=0.54.

Analogously to Exarnpl'e 17, the following compounds are also o_reoared:

Example 17/1: 5-(N-(3,5)-Bistrifluoromethyl;benzoyl—N-memyl)-amino-s-(moro-
phenyl)-hexanoic acid N-cyt_:lohexyl-arnide: TLC: methylene chioride/methanol 955,
Re=0.70. | |

e 17/2: 5-(N-(3,5)-Bistrifluoromethyl-benzoyi-N-methyl)-amino-8-(4-chlorophenyl)-
hexanoic acid N-(2-cyanoethyl)-N-methyl-amide; TLC: ethyl acetate, R¢ = 0.70 .

Example 18: 4-{N'-Methyl-N'(3 5-bistrifluoromethyk-b amino}-5-(1-methykindol-3-
Mnoic acid N-(g;ohlorobeng[};amlde 26.4 ul of triethylamine are added to a solut:on of
108.5 mg of 4-[N'-methyI-N (3 5-bistnfluoromethyl-benzoyl)-ammo]—5~(1-methyl-indol-s-yl)-
pentanolc acid hydroxysuccrmmide ester and 27 mg of 3-chlorobenzy|amine 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 evaporadon and the residue is taken upin
ethyl acetate and washed in suocessron with 2N potassium carbonate solution, water 0.1N
hydrochloric acid, and brine, dried over sodium sulfate and again concentrated by evapora-
tion. in this way the title oonipound is obtained in the form of a oolouriess foam. .Rf value =
0.40 (ethyl acetate). | B

The starting materials can be prepared as follows:

acid hmmuocaglmrde ester A solutton of 13 49 g ‘of 4-[N’-methyl-N (3 S-blstnﬂuoro-
methyl-benzoyl)-amlnol-s-ﬂ-methyl-rndolos-yl)-pentanoic acid, 3 23 gof N-hydroxy-
succinimide and 6.05 ] of N N'-dicyclohexylcarbodnmlde in 500 ml of tetrahydrofuran is
stirred at room temperature tor 18 hours The reactuon solutlon IS then flltered 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. R¢ value = 0.15 {(ethyl acetate/hexane 1:1).

(b) 4-[N-Methyl-N-(3, 5-bistrifluoromethyl-benzoyl)-amino}-5-(1-methyl-indol-3-yi)-pentanoic

acid: A solution of15g of 4-[N-methyl-N-(3 5-bnstnﬂuoromeﬂ1yl-benzoyl)-amino]-5-(1 -
~ methyl-indol-3-yl)-pentanoic acid ethyl ester and 1.78 g of lithium hydroxide in 102.5 mi of

tetrahydrofuran/methanol/water = 2/2/1 is stirred at room temperature for 3 hours and then
concentrated by évap_oration. The reé_idue_ is dissolved in 150 mi 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 frqni the extraction of the acidic aqueous phase
are washed with water and saturated NaCl solution, dried {magnesium sulfate) and concen- -
trated by evaporation. In this way the title compound is obtained in the form of a yeliow
foam. R¢ value = 0.10 (ethy! acetate/hexane 1:1).

_ acid ethyi ester A solutlon of 16 82 g of 4-[N-mathyI-N-(3 5-b|stnﬂuoromethyl-benzoyl)-
amlno]-5-(1 -methyl-mdol-a-yl)-pe_nt-z-enmc acid ethyl ester in 170 mi of tetrahydrofuran is
hydroganated for 70 minutes:at 2d°c in the presence of 1.7 g of pa!lad_iumlgctivated carbon
(10 %) and 0.2 g of 1,2-dichiorobenzene. The reaction mixture is then filtered and concen-
trated by evaporation. In this way the title compound is obtained in the form of a brownish-

. green resin. Ry value = 0.265 (ethyl acetate/hexane 2/3).

| enoic acid ethxl ester' 28, 05 [+] of 3 5-b|s-tnﬂuoromethyl-benzoyl chlonde. 51.15 ml of tri-
ethylamine and 2.25 g of 4-dimethylamino-pyridine are added at 0° under argon to a
solution of 26.74 g of 4-(N-mgthyl)_—_a_:_nino-&(1,-memy|-indol-3-yl_)-pent-2-enoic acid ethyl
ester in 320 ml of methylene chioride. The reaction mixture is stirred at 20° for 18 hours and
then poured into water. The organic phase is separated off and the aqueous phase is
extracted a further three times with ethyl acetéte. The combined organic phases are
washed with 0.01N hydrochloric _acid._water and saturated NaCI solution, dried'(magnesium
suifate) and concentrated by evaporation. The résidue is chromatographed (silica 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 browniish colour with time. Ry value = 0.29 {ethy! acetate/hexane
213). _ . :

. yl ester: 106.7 mi of
triflucroacetic acid are added dropwise over a period of 20 minutes to a solution of 35.57 g
of 4-(N-methyl-N-tert-butyloxycarbonyl)-amino-5-(1-methyl-indol-3-yf)-pent-2-enoic acid ethy!
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 mi of
toluene and again concentrated by evaporation. That step is repeated twice more. The
crude product so obtained (brownish oif) can be processed further without being further
purified. Re value = 0.01 (ethyl acetate/hexane 1:1).

ester: 5.71 g of sodium hydride (1 00 %) are added in portions at 0° to a solution of 53. 9 g of

phosphonoacetlc acid triethyl ester in 686 m! of absolute tetrahydrofuran and the mlxture is
stimed at that temperature for 30 minutes. A solution of 44 8gof N-methyl-N-tert-butyloxy-
derbonyl-amino-s-(1-methyl-mdol-s-yl)-propanal in 886 mi of THF is then added dropwuse
over a period of 70 minutes. When the dropwise addition is complete, the mixture is stired
at 0° for a further 30 minutes. The reaction mixture is then poured into water and extracted
three times using 300 mi of ether each time. The combined organic phases are washed
three times with water and once with saturated NaCl solution, dried (mag‘nesiani sulfate)
and concentrated by evaporation. The residue is purified by chromatography (silica gel
hexane/ethy! acetate 3:1). In this way the title compound is obtalned in the form of a yellow
oil. Rg value = 0.405 (ethyl acetate/hexane 1: 1)

(0) N-Methyi-N-tert-b onyl-amino-3-(1-n indol-3-yl)-propanal: A solution of
44,24 g of N-methyl-N-tert-butyloxycarbonyl-amino-3-(1-methyl-indol-3-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% diisobutylaluminium hydride solution in toluene are slowly
- added dropwise. When the dropwise addition is complete, the mixture is stired at that
temperature for 30 minutes. Then at the same temperature 42 ml of methanol and at 0°
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 0° 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 _sulfaie) and concentrated by evapéralion. The title cmpound is
thus obtained in the form of a yellow oil and is reacted further without being purified. R¢
value = 0.325 (ethyl acetate/hexane 1/2).

{h) N-Methyl-N-teri-bu l-amino-3-(1- indot-3-yl

methyl ester: 303.1 g of siiver(l) oxide are added, w-th stiring, to a solution of 77 g of tert-
butyloxycarbonyl-D,L-tryptophan in 770 mi of N,N-dimethyiformamide. 78.9 mi of methyl
iodide are then added dropwise. The reaction mixture rises to a temperature of 45° and is
stirred at rom temperature for 1 day. After the addition of a further 78 mi of methyl iodide
the mixture is stirred at room temperature for a further 18 hours and then diluted with 800 mi
of ethyl acetate, filtered and concentrated by evaporation. The residue is purified by
chromatography (silica gel, hexane/ethyl acetate 3:1). in this way the titte compound is
obtained in the form of a yellow oll. R¢ value = 0.31 (ethyl acetate/hexane 1/2).

in a manner analogous to that described in Example 18, the following compounds are glso
prepared:

Example 18/1: 4-[N'-M_ethyI-N'-_(s.!'_;_-bis_triﬂuoromeghyl_-benzqyl)—amino]-S—(1-m_e_thyl—indol-a-
yl)-pentanoic acid N-(3,4-dichloro-benzyl)-amide, Ry value (ethyl acetate) = 0.38.

Example 18/2: 4-[N'-Methyl-N'-(3,5-bistrifilucromethyi-benzoyl)-amino}-5-(1-methyl-indol-3-
yl)-pentanoic acid N-{4-methoxy-benzyl)-amide, Rt value (ethyl acetate) = 0.42.

Example 18/3: 4-[N'-Methy|—N'-(3,Sbismﬂuommemyl-benzoyl)-amino]-s-(1-methyl-indol-a-
yl)-pentanoic acid N-{2-(2-pyridyl)-ethyl]-amide, R¢ value (ethy! acetate) = 0.07.

Example 18/4: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)-5-(1-methyl-indot-3-
yi)-pentanoic acid N-[2-(4-hydroxy-phenyl)-ethyl]-amide, R value (ethyl acetate) = 0.37.

Example 18/5: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-
yl)-pentanoic acid N-(2-pyridyimethyl)-amide, R¢ value (ethyl acetate) = 0.13.
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Example 18/6: 4-{N"-Methyl-N'(3,5-bistrifluoromethyk-berzoyl)-amino}-5-(1-methykindol-3-
yl)-pentanoic acid N-([3-(morpholin-4-yl)-propyl])}-amide, Ry value (ethyl acetate) = 0.05.

Example 18/7: 4-[N'-Methyl-N' (3.5-b|smﬂuoromethyt-benzoyl)-ammo]-5-(1-methy|-indct-3-
yl)-pentanoic acid N-propyl-a_msde. R¢ value (etbyl acetate) = 0.315.

Example 18/8: 4-[N'-Methyi- (3.5-b|smﬂuoromeﬂ|yl-benzcyt)-amino]-5-(1-methyl-indol-s-
yl)-pentanouc acid N-(S-hydroxy—pentyl)-amide Rf value (ethyl acetate) =0, 17

Example 18/9: 4-[N-Methyl-N'-(3; 5-b|stﬁf|uoromethyl-benzoyl)—aminc]—5-(1-methyl-mdol-s-
yl)-pentanoic acid N-(carbamoylmethyl)-amnde, Ry value (ethyl acetate) = 0,04.

Example 18/10: 4-[N’-Methyl-N'-(3, 5-b|stnfluoromethyl-benzoyl)—amlnc] 5-(1-methy|-mdol-3-
yl)-pentanoic acid N-(1-phenyl-ethyl)-amide, R¢ value (ethy acetate) = 0.46 o

Example 18/11; 4-[N-Methyl-N-(3, 5-b|stnfluoromethyl—benzoyl)-ammo]-s-(1-methyl-mdol -3-
yi)-pentanoic acid (2-methyl-aziridineamide), R¢ value (ethyl acetate) = 0.48.

Exampie 18/12; 4-[N'-Methyl-N'-(s.5'—bistriflﬂoromethyl—behZoyl)—'amino]-'s-(1-methyl-indol-s-
yl)-pentanoic acid N-[2-hydroxy-2-(4-hydroxy-phenyl)-ethyl}-amide, Rg value (ethyl acetate)
= 0.57.

Example 18/13: 4-[N" Methyl-N'-(3,5-b|stnﬂuorcmethyl-benzoyl)—am|no]-5-(1-methyl-indol-3-
y>-pentanoic acid N-(benzoyimethyl)-amide, Ry value (ethyl acetate) 0.39 [amine used:
phenacylamine].

Example 18/14: 4-[N-Methyl-N'-(3,5-bistrifiuoromethyl-benzoyl)-amino)-5-(1-methyl-indol-3-
yl)-pentanoic acid N-(5-methyl-1.3.4-th|ad|azol-z-yl)-amlde. Ry value (ethyl acetate) =0.19.

Example 18/15: 4-[N'-Methyl-N'-(3, 5-b|stnﬂuoromemyl-benzcyl)-eminc]-s-(1-methyl-indol-s-
yl)-pentanoic acid N-(thiazol-2-yl)-amide, Ry value (ethyl acetate) = 0.48.
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Example 18/16: 4-[N"-Methyl-N'-(3,5-bistriflucromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-
yl)-pentanoic acid N-(Mimgthylamino-propyl)-amide_, R¢ value_:(_ethyl aoetate)_ =0.04.

Example 18/17: 4-[N'-Methyl- '-(3.5-bist:iﬂuorqmemyl-benzoyl)-gmino]-s-ﬂgmemyl-indol-s-
yl)-pentanocic acid _N-[_2-(3.Mihydrdxy-phenyl)-eﬂ\yl}gmlde_. R value (ethyt acetate) = 0.37.

Example 18/18: 4-[N'-Méthyl-N'-(3,5-_5istrifluoromeﬂ1ﬁbenzoyl_)-amino]-5—(1-methyl-indol-s-
yl)-pentanoic acid N-(D,L-homocysteine thiolactone)-amide, Rf value (ethyl acetate) = 0.42
[amine used: D, L-homocystei_na_ miolac_tone].

Example 18/19: 4-{N'-Methyh-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1-methykindol-3-
yl)-pentanoic acid N-(D,L-epsilon-caprolactam-3-yl)-amide, R¢ value (ethyl acetate) = 0.11,
famine used: D,L-3-amino-epsilon-caprolactam = 3-amino-azacycloheptan-2-one}.

Example 18/20: 4-[N’-Methy|-N’_-(3.5-bi$ﬁﬂuorometh9l-benzoyl)-amino]—5{1-methyl-indol-s-
yl)-pentanoic acid N-(1-naphmylmethyl)-amide. R¢ value (ethyl acetate) = 0.48.

E le 1 1:.4-[N’-MethyI-N'-(_3,5-bistriﬂuoromethy[-benzpyl)—amino]-s-(1-mathyl-indol-s-
yl)-pentanoic acid N;(s-memykisothiazol-s-yl)-amide. Re value (ethyl acetate) = 0.33.

Example 18/22; 4-{NMethyl-N-(3,5-bistrflucromethyl-benzoyl)-amino]-5-(1-methyl-indol-3-
yl)-pentanoic acid N-[2-(morpholin-4-yl)-_ethyl]-amide_. R¢ value (ethyl acetate) = 0.06.

Example 18/23: 4-{N"-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1-methy-indol-3-
yb)-pentanoic acid N-(&pyﬁdylmethyl)-amide, Rf value {ethyl acetate) = 0.09.

Exam'g'le 1'8_124: 4-[N'-Méthyl_-N‘-(3,_5¢bistﬁflqqromehjl—bgnzoyl)—amino]-s-ﬁemethyl-indol-s-
Yi)-pentanoic acid N-(5-cyanopentyi)-amide, R¢ value (ethyl acetate) = 0.31.

Examgle' 18/25: 4-[N'-M_e_ihyl-N‘-(3,5-bistiiﬂuoromatﬁyi—bénzoyl)-aminol-s-(1-methyl-indol-3—
y)-pentanoic acid N-(4-fnelhoxy—ben2yl)_-amide. Ry value (ethy) acetate) = 0.47.
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Example 18/26: 4-{N"-Methy}-N'-(35-bistrifluoromethyl-benzoyi)-amino}-5-(1-methyk-indol-3-
yl)-pentanoic acid N-[2-(4-methoxy-phenyl)-ethyl]-amide, R¢ value (ethyl acetate) = 0.43.

Example 18/2 4-[N'-Methyl -N"- (3.5-b|sirifluommemyl-benzoyl)-ammo]-s-(1-methyl-|ndo$-3-
yl)-pentanoic acid N-(D-phenylglyqnol)-amlde. = 4-[N'-methyI-N'-(3 5-bistrifluoromethyi-
benzoyl)-amino}-5-( 1-meﬂ1yl-|ndol-3-yl)-pentanoic acid N-[(1 R)-2-hydroxy-1-phenyl-ethyl)-
amide]} R¢ value (ethyl acetate) O 28

Example 19: In a manner analogous to that describéd under Exampie 18 but using 4-[N-
methyi-N-(3, S-blstnﬂuoromethyl-benzoyl)-amlno]-s-(1 -methyl—indol-s-yl)-pent-z-enmc acid
hydroxysuccinimide _ester - N'-meth N'- fluoro eth l-benz -amino

methﬂ-indol-ii-yl);g'ent-2-enonc acid N—(s,g-dichloro-benzﬂ);amld is also preparéd.

The starting material can be prepared as follows:

enoic acid h succinimide ester: A solution of 10.11 g of 4-[N"-methyl-N'-(3,5-bis-
trifluoromethyl-benzoyl)-amino}-5-(1 -methyl-iﬁdbl-s;yl)-pent-z-enoic'acid, 2.42 'g of N-
hydroxysuccinimide and 4.54 g of N,N'-dicyclohexyicarbodiimide in 375 mi 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 evaporation. In this way the title cbmbound is obtained in the
form of a colourless white foam. R¢ value = 0.17 (ethyl acetate/hexane 1:1).

enoic acid: A solution of 9.51 g of 4-[N-methyI-N-(3 5-b|stnf|uoromethyl-benzoyl)-ammo]-s-
(1 -methyl-indol-3-yl)-pent-2-enonc acid ethyl ester and 1.14 g of lithium hydroxide in 65 ml of
tetrahydrofuran/methanol/water = 2/2/1 is stirred at room temperature for 15 hours and then
concentrated by evaporation. The residue is dissoived in 150 mi of water with 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 driginating 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 evaporahon in this way the title compound is
obtained in the form of a yellow foam. R¢ value = 0.13 (ethyl acetate)

' Analogously to Example 19, the following compounds also are prepare'd:

Example 19/1: 4-[N'-Methyl-N'-(s.s-bisuiﬂubrqmamyl-benzoyl)-amiho]-s-u-memyl-ihdol-a-
yl)-pent-2-enoic acid N-(4-methoxy-benzyl)}-amide .

Example 19/2: 4-[N-Methyl-N'-(3, 5-b|stnf|uoromethyl-benzoyl)—ammo]-s-(1-methyl-mdol-3-
yi)-pent-2-enoic acid N-[2-(2-pyndyl)-ethyl]-amude TLC: methylene chioride/methanol (95:5)
Rg=0.19.

gx_g_mg]g___ 4-[N'-Methyl-N'-(3, 5-b|stnﬂuoromeﬂ1yl-benzoyl)—amuno]-5-(1-methyl-mdol-s-
yl)-pent-z-enon: acid N-[2-(4-hydroxy-phenyl)-emyll-amide

Example 19!5 4-IN-Methyl-N'-(3, 5-bastnﬂuoromeﬂ1yl-benzoyl}ammo}-5—(1-methyl-mdol-s-
yl)-pent-z-enmc acud N-(2-pyndylmethyl)-amide

Example 19/5: 4-[N’-Methyl-N'4(3',5-bistrmuoromethyi-benzoyl)-amino]-s-(1-methyl-indol-a-
yl)-pent-2-enoic acid N-[3-(morpho|in-‘4-yl)-prépyi]-amide. TLC: methylene chloride/methanol
(85:5) Rg= 0.07.

Example 19/6 44-[N -Methyl- N‘-(3 5-b|strlﬂuoromethyl-benzoyl)-ammo]-s-(1-methyl-|ndol-3-
yl)-pent-2-enoic acid N-propyl-amude

Example 19/7: 4-[N'-Me’lhyl-N’-’(3,5—bist__iiﬂuorqmethyl-benzqyl)-amino]-s-(j-methyl—lndol-s-
yl)-pent-2-enoic acid N-(S-hydroxy-penty_l)-_amide.

| Example 19/8: 4-[N'-Melhy|—N'-(3 5-bastnﬂuoromethyl-banzoyl)-ammo)-5-(1-methyl-mdol-s-
yl)-pent-2-enoic acid N-(arbamoylmethyl)-amide

Example 20:
pentanoic acid N-{3-chlorobenzyl)-amide: 11.7 ul of triethylamine are added to a solution of
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45 42 mg of 4-[N'-methyl-N (3 5-blstnﬂuoromethyl-benzoyl)-ammo]-s-(naphth-z-yl)-
pentanoic acid hydroxysucunlmlde ester and 11.9 mg of 3-chlorobenzylamine in 1 ml of
methylene chloride. The reaction mixture is left to stand at room temperature for 18 hours.
Then 0.5 mi of 1N potassium carbonate solution is 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.

The stafting materials can be prepared as follows:

a) 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-ami - oic acid
hydroxysuccinimide ester: A solution of 10.0 g of 4-[N-methyl-N-(3,5-bistrifluoromethyl-
benzoyl)-amino}-5-(naphth-2-yi)-pentanoic acid, 2.4 g of N-hydroxysuccinimide and 4.52 g
of N N‘-dicyclohexylcarbodiimidé in 400 mi of tetrahydrofuran is stirred at room temperature
for 18 hours. The reactaon solution is then f‘ltered and the filtrate is concentrated by evap-
oration. The residue is taken up in ether and again filtered and ooncentrated by -evapora-
tion. In this way the title compound is obtained in the foml ofa sllghtly yellowish amorphous
solid. R value = 0.52 (h_exan_elethyl_ acetate 1:4). IR (CH.Cl,): 3060, 2940, 2860,1810,
1745, 1640, 1340, 1280, 1260, 1210, 1190, 1145, 1070 em™.

b) 4-[N-Methyl-N-(a,S-blstrifluoromethyl-Q_e_nzoyl)-amino]i(naghth-z-m-@ntandic acid:
A solution of 19.5 g of 4-[N-methyl-N-(3 5-b|stnﬂuoromethyl-benzoyl)-am|no]-5-(naphth-2-yl)-

“pentanoic acid ethyl ester and 7. 8 g of lithium hydroxlde (monohydrate) in 212 ml of
methanol, 148 ml of tetrahydrofuran and 60 ml of water is stirred at room temperature for
75 minutes and then concentrated by evaporation. The residue is dissolved in 150 mi of
water, acidified topH =2 wuth 0.1N hydrochlonc 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. Rs value = 0.50 (hexane/ethyi acetate 1:4).

IR (CH.Cl,): 3053, 1712, 1639, 1406, 1341. 1278, 1183, 1141, 1108, 904, 849, 821 cm™.

ester: A solution of 200g¢g of 4 [N-methyl-N-(s 5-blstnﬂuoromethyl—benzoyl)—ammo]-5-
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(naphth-2-yl)-pent-2-enoic acid ethyl ester in 200 mi of tetrahydrofuran is hydrogenated at
20°C for 2 hours in the presence of 1.0 g of palladium/activated carbon (10 %). The
reaction mixture is then filtered and ooncentrated by evaporation In this way the fitle
compound is obtained in the form of a colourless oil. Ry value = 0.50 (hexaneleﬂwyl
acetate:1). IR(CH,Cl,) em-1: 2978, 1729 1639 1405, 1339, 1278, 1183, 1141, 903, 849,
820.

d) 4- N-Me EN-(3,5-bi ino 5- na -pent-2-enoic acid
ethyl ester: 9.7 miof 3 s-bnsmﬂuoromethyl-benzqyl chloride 27. 2 mi of tnethylamme and
1.2 g of 4-dimethylamino-pyridine are added at 0° under argon to a solution of 13.8 g of 4-

(N-methyl)-amino-s-(naphth-z-yl)_-peht-z-enolg: acid ethyl ester in 170 m! of methylene.
chloride. The reaction mixture is stirred at 20° for 100 minutes and then poured into water.
The organic phase is separated off and the aqueous phase is extracted a further three
fimes with methylene chloride. The dombineq organic phases are washed with 0.01N
hydrochloric acid, water and saturated NaCl solution, dried (magnesium suifate) and
concentrated by evaporation. The residue is chromatographed (silica gel, hexane/ethyl
acetate 7:3). In this way the title compound is obtained in the form of a yellowish oil.

R¢ value = 0.16 (methylene chloride/methanol 9:1). IR(CH,Cl) em-1: 2979, 1717, 1644,
1446, 1403, 1369, 1311, 1277, 1183, 1141, 9_05. 849, 820.

e) 4-(N- ino-5-{naphth-2-yl)-pent-2-enoic acid ethvl ester: 24.1 mi of trifluoroacetic
acid are added 1o a solution of 18.7 g of 4-(N-methyl-N-tert-butyloxycarbonyl)-amino-5-
(naphth-z-yl)-pent-z-enbic acid ethyl ester in 250 mi of methylene chloride. The reaction
mixture is stlrred at room temperature for 1. 5 hours and then concentrated by evaporation.
The residue is dissolved in 300 m! of ether, washed once each with 0.5N sodium hydroxide
solution and brine, dried over magnesium sulfate and concen;rated by evaporation until
crystallisation begins. The precipitate is filtered off with suction and dried. The title
compound is obtained in the form of eolouriess crystals having a melting point of 115-117°.
R value = 0.53 (methylene chioride/methanol 5:1). IR(CH.Cly) em-1: 2973, 1722, 1677,
1435, 1369, 1278, 1203, 1079, 1041, 985, 819.

2.73 g of sodium hydride (80 % in mineral oil) are added in portions at 0° to a solution of
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18.2 ml of phosphonoaoetic aord triethyl ester in 230 mi of absolute tetrahydrofuran and the
mixture is stirred at that temperature for 30 minutes. A solution of 16.8 g of N-methyI-N-ten-
butyloxycerbonyl-amino-a-(naphth-z-yl)-propanal in 230 m! of THF is then edded dropwuse
over a period of 60 minutes. When the dropvwse addition i is complete the mlxture is stimed
at 0° for a further 50 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 NaCt solution, dried (magnesium sulfate)

"and concentrated by evaporation, The resldue is punﬁed by chromatography (sllioa gel,
hexane/ethyl acetate 4: 1). In this way the t:ﬂe oompound is obtamed in the form of a lrght-
yellow oil. Rf value = 0.32 (hexanelethyl aoetate 4:1). IR(CHzCIz) cm"1 2976 1714, 1686
1478, 1447, 1391, 1367 1309 1169 1044 979, 856, 813.

g) Mﬂﬂﬁtﬂlﬂmﬂ&&ﬂmﬁn&mﬂ!ﬂ:&ﬂ&&mﬁ A solution of 5.0 g of
N-methyl-N-tert-butyloxycarbonyl-amino-3-(naphth-2-yi)-propanecarboxylic acid methy! ester
in 110 ml of toluene is cooled to -78° under argon. 17.5 mi of a 20 % diisobutylaluminium
hydride solution in toluene are then added dropwise to that solution over a period of

45 minutes. When the dropwise addition is complete, the mixture is stirred at that tefrnpera-
ture for a further 45 minutes. Then at the same temperature § ml of methanol and at 0°
180 mi 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 three times with methylene chioride.
The combined organic phases are washed with water and saturated NaCl solution, dned
(magnesium sulfate) and concentrated by evaporatlon The title oompound is obtalned in
the form of a yellowish-green oil and is reacted further w:thout being purified. R¢ value =
0.42 {(methylene chloridelmethanol 19 1) |R(CH2C|2) em1: 2972 1735 1693, 1454, 1392
1367, 1247, 1156, .858. 818.

I-N-tert-butyloxycarbonyl-amino-3-(naphth-2-yl}-propanecarboxylic acid m
ester: 85.9 g of siiver(l) oxide are added, with stirring, to a solution of 22.6 g of N-tert-butyi-
oxycarbonyl-amino-3-(naphth-2-yl)-propanecarboxylic acid in 215 ml of N,N-dimethyl-
formamide. 14 m! of methyl iodide are then added dropwise. The reaction mixture rises 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 concantrated by evaporation. The residue is purified by chromato-
graphy (sillca gel hexanela!hyl acetate 3:2). In this way the title compound is obtalned in
the form of a yellow oil. R value = 0.40 (hexane/ethyl acetate 3:2). IR(CH.Cl,) cm-3: 3052,
2973, 1741, 1689, 1601, 1508, 1479, 1436, 1392, 1367, 1327, 1226, 1154, 1082, 998, 964,
857, 816.

The following compounds are also prepared in a manner analogous to that described in
Example 20:

Example 20/1: 4-[N'-MethyI-N‘-(s.S-i:ist_rifluoromethyl-benz,oyl)—aminol-s-(naphth-z-yl)-
pentanoic acid N-(3.4~dichlorober_lzyl)-amide. TLC: hexanélethyl acetate (1:4) R¢ = 0.47.

mmgle_g_(lz.: 4-[N’-Methyl-N'-(3.5-bistriﬂuommethyl_-benioﬂ)—amino]_-5—(naphth—2-yl -
pentanoic acid N-(4-methoxy-benzyi)-amide, TLC: hexane/ethyl acetate (1:4) Ry = 0.51.

Example 20/3 4-[N'-Methyl-N'-(3 S-blstnfluoromethyl-benzoyl)—ammo]-s-(naphm-z-yl)-
pentanoic acld N-([2-(2-pyndyl)-ethyl])-am|de TLC hexanelethyl acetate (1:4) Rf = 0.40.

Example 20/4: 4-[N"Methyl-N"-(3,5-bistrifluoromethyi-benzoyl)-amino}-5-(nephth-2-yi)-
pentanoic acid N-{2-(4-hydroxy-phenyl)-ethyl}-amide, TLC: methylene chioride/methanol
(19:1) Rg=0.29.

Example 20/5: 4-[N"-Methyi-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]- 5-(naphth-2-yl)-
pentanoic acid N-(2-pyndylmethyl)-am|de TLC: methylene chicride/methanol (19:1) Rf=
0.25.

Example 20/6 : 4[N'-Methyl-N'- (3, s-blstnﬂuoromemyl-bonzoyl)—ammo] -5-(naphth-2-yl)-
pentanonc acid N-[3-(morphohn-4-yl)-propyl]-am|de TLC: methylene chlondelmethanol
' (18:1) Ry = 0.50.

Example 20/7: 4-[N'-Methy|;N'-(3;5-sismﬂuoromemyi-benzoyl)-amirib]-s-(napmh-z-yl)-
pentanoic acid N-propyl-amide, 1 TLC: hexane/ethyl acetate (1:) R¢= 0.23.
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Example 2018 4-[N Methyl-N‘-(s 5-bistrlfluoromethyl-benzoyl)-amino]-s-(naphm-z-yl)-
pentanoic acld N-(S-hydroxy-pentyl)-amtde TLC: methylene chlondelmethanol (19:1) Rg=
0.27.

Example 20/9: 4-[N'-Methyl-N'-(3.5-blstrifluoromethxl-benzoyl)-a:hino]—5-(naphth-Z-ylj-
pentanoic eeid N-(carbam_oylmetl'nyl)-_amide. TLC: methylene chioride/methanol (19:1) Rg =
016. | |

Exa mpje 21:4 N'—Me 5-bistriﬂuorometh l-benzoyl i a hth-z- l)-pent-2-
_ id N-{1- eth {)-amide; 265ul of tnethylamine are

added to a solution of 102.4 mg of 4-[N’-methyl-N'-(3 5-b|stnﬂuoromethyl-benzoyt)-am|no]-5-
(naphth-2-yi)-pent-2-enoic acid hydroxysuccinimide ester and 35.5 mg of 1-aminomethyl-
cyclopent-1-yl-carboxylic acid ethyl ester in 1 mi of methylene chioride. 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 separated off and and concentrated by evapbration. The residue is purified
by chrematography {silica gel, hexane/ethyl ecetate 1:1). In this wey the title compound is
obtained in the form of a yellow oil which crystallises from hexane/tert-butyl methyl ether.
M.p. 136-138°.

The starting materials can be prepared as follows:

hygrogsuccini.mide- ester: A solution of 1.0 g of 4-[N¥tnethyl-N-(3.5-bistrifluoromethyl-
benzoyl)-amino}-5-(naphth-2-yl)-pent-2-enoic acid, 0.24 g of N-hydroxysuccinimide and
0.45 g of N,N“-dicyclohexylcarbodiimide in 40 mi of tetrahydrofuran is stimed at room
temperature for 15 hours. The reaction solution i_e 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. Rg value = 0.23 (hexane/ethyl acetate= 1:1). IR(KBr).cm"‘: 2935, 1744, 16_46. 1365,
1278, 1204, 1184 1142, 1068, 905. -
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b) 4-{N-Methvl-N-(3.5-bistrifluoromethyt-be aminol-5-(naphth-2-yl}-pent-2-enoic acid:
A solution of 23.0 g of 4~[N-methyl-N-(3 s-bustriﬂuoromemyl-benzoyl)-aminol-s-(naphm-z-yl)-
pant-2-enonc acid ethyi ester [see example 20d)] and 9.23 9 of lithium hydroxide
(monchydrate) in 240 mi of methanol, 175 mi of tetrahydrofuran and 72 mi of water is stirred
~ at room temperature for 120 minutes and then concentrated by evaporation. The residue is
dissolved in 200 mi of water, acidiﬂ_ed to pH = 2 with 0.1N hydrochloric acid and extracted
three times using 200 mi of ethyl acetate each time. The combined organic phases are
washed with water and saturated NaCl solution, dried (magnesium sulfate) and
concentrated by evaporation. Fiitraﬁon of the residge over Silica gel with hexane/ethyl
acetate 1:1 yields the titie compound in the form of a yeliow foam. R¢ value = 0.41
{methylene chioride/methanol 19:1). lR(CH¢C|¢) enri: 3050 1709 1644, 1402, 1337, 1277,
- 1183, 1142, 905 849, 821

o The following compounds are also prepa(ed in a manner analogous to that described in
Example 21:

Example 21/1: 4-{N-Methy\-N'(3,5-bistrifiuoromethyl-benzoyi)-amino}-5-(naphth-2-yl)-pent-
2-enoic acid N-(3,4-dichiorobenzyl)-amide.

Example 21/2: 4-[N'-Methyl-N'-(3,5-bistriflucromethyl-benzoyl)-amino}-5-(naphth-2-yi)-pent-
2-encic acid N-(4-methoxy-benzyl)-amide.

Example 21/3: 4-[N*- Methyl-N'-(3.5-blslnﬂuoromethyl-benzoyl)-amuno}s-(naphm-z-yl)-pent-
2-enoic acid N-[2-(2-pyridy()-ethyl}-amide.

Example 21/4: 4-[N"-Methyl-N' (3 5-b|stnﬂuoromethyl-benzoyl)—ammo]-s-(naphm-z-yl)-pent-
2-enoic acid N-[2-(4-hydroxy-phenyl)-ethyl]-amide.

Example 21I§ 4-[N'-Methyl-N-(3, 5-b|stnﬂuoromethyl-benzoyl)-ammo]-5-(naphth-2-yl)—pent-
2-enoic acid N-(2-pynd_ylmethyl)-aque _

Example 21/6: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(naphth-2-yl)-pent-
2-enoic acid N-[3-(morpholin-4-yl)-propyl]-amide.
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le 21/7: 4-[N Methyl-N o(3,5-brstnﬂuoromethyl benzoyl)-amlno] 5-(naphth-2-yl)—pent-
2-enoic acid N-propyl-amlde

Example 21/8: 4-[N Methyl-N'-(s 5-bistriﬂuoromethyl-benzoyl)-amino]-s-(naphm-z-yl)-pent-
2-enoic acid N-(S-hydroxy-pen_tyl)-armde.

le 21/9: 4-[N MethyI-N‘-(S,S-blstnfluoromethyl benzoyl)-ammo]—S-(naphth—.?—yl) pent-
2-enorc acid N-(carbamoylmethyl)—amide

Example 22;

pentanoic acid N-propyl-N-phenvi-amide; A mixture consisting of 100 mg of 4-[N-methyl-N-
(3, 5-b|stnﬂuoromethyl-benzoyl)-ammo]-s-(naphth-z-yl)-pentanolc acid, 29.9 mg of N-propyl-

aniline, 85.3 mg of propanephosphomc acid anhydride, 154 pl of tnethylamrne and 2 ml of
methylene chloride is left to stand at room temperature for 18 hours. 0.5 m| of 1N potasslum
carbonate solution is then added and the mixture is shaken vngorously After separation of
the phases, the organlc 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. Ry value = 0. 63 (methylene chioride/-
methanol 19:1).

The following compounds are alsc prepared in a manner analogous to that described in
Example 22:

Example 22/1: 4-[N"-Methyl-N'-(3, S-blstnﬂuoromethyl-benzoyl)-ammo]-s-(naphth-z-yl)-
pentanorc acid N-(4-chloro-2-methyl-phenyl)-amide, Rf value = 0.70 (methylene chlondel-
methanol 19:1).

Example 2212 4-[N'-MethyI-N'-(3 5-b|stnfluoromethy| benzoyl)-amlno]-s-(nlphth-z-yl)
pentanoic acid N-(3,4-dimethoxy-phenyl)-amide, R¢ value = 0.63 (methylene chioride/-
methanol 95:5).
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Example 22/3: 4-{N'-Methyi-N'-(3, 5-b|stnfluoromethyl-benzoyl)-am|no]-5-(naphth-2-yl)-
pentanoic acid N-(2, 4-dlhydroxy-phenyl)-amnde. TLC: methylene chloride/methanol (19:1)
Re¢=0.12.

Example 22/4: 4-[N'-Methyl- '-(3,szlslrifluoromethyl-benzoyl)-amino]-s-(naphth-z-yl)-
pentanoic acid N-emyI-N-phenyI-ami_de, 'TLC: he__xanel.ethyl acetate (1:4) Rg=0.73

Example 22/5: 4-[N'-Methyl-N'-(3, 5-b|stnﬂuoromethyl-benzoyl)-am|no]-5-(naphth-z-yl)-
pentanoic CId N-(2-m_elhyl-3-nitro-phenyl)-am1de. TLC: hexane/ethyl acetate (1:4) R¢=0.63

Example 22/6: 4-{N'-Methyl-N'-(3, S-bistrifluoromethyi-benzoyf)-amino}-5-(naphth-2-yl)-
pentanoic acid N-(a-methyl-s-methqx_y_-phenyl)-amide. Rg value = 0.70 (methylene chioride/-
methanol 95:5). '

Example 22/7: 4-[N ““Methyl-N'-(3, s-bistrlflueromethyl-benzoyl)-ammo]-s-(naphth-z-yl)-
pentanoic acid N-(4-methyl-pyrim|d|n-2-yl)-am|de Rf value =0.25 (methylene chloride/-
methanol 95:5).

Example 22/8 4-[N Methyl-N‘-(s 5-b|stnﬂuoromelhyl-benzoyl)-emmo]-s-(naphm-z-yl)-
pentanonc aclcl N-(pynmldm-z-yl)-amade Rf value 0.23 (methylene chloride/methanol
85:5).

%mme 2219 4-[N'-Methyl-N'-(3 5-blstriﬂuoromethyl-benzoyl)-am|no]-5 ~(naphth-2-yl)-
pentanmc acld N-(4-chloro-6-methyl-pynm|d|n-2-yl)-am|de TLC: methylene
chloride/methanol (19:1) R¢=0.13

Example 22/10: 4-[N’-Methyl-N'-(3.5-bislriﬂuoromethyl-benzoyl)-amino}-S-(naphth-z-yl)-
pentanoic acid N-[4-(morpholin-4-_yl)-phenyl]—_amlde. TLC: hexane/ethyl acetate (1:4)
Rf=0.31.

encic acid N-(4-chIere-z-me';hyl-g'henyl)-a_mideﬁ;i's al_so prepared in a manner arlalogous to
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that descnbed in Example 22 but usmg 4-[N-methyl-N-(3 5-b|stnﬂuommeﬂ1yl-benzoyl)-
ammo]-5-(naphth-2-yl)—pent-2-en0|c acid.

The following compounds are also prepared analogously to Example 23:

Example 23/1: 4-[N'-Methy-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(naphth-2-yl)-pent-
2-enoic acid N-(3,4-dimethoxy-phenyl)-amide.

 Example 23/2: 4-[N'-Methﬁﬁﬁ"—(é,S—bistriﬂuorométhyl-Behzoyl)-amino]-SF(naphth~2ayI)-pent-
2-enoic acid N-(2,4-dihydroxy-phenyl)-amide.

Example 23/3: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyi)-amino]-5-(naphth-2-yi)-pent-
2-enoic acid N-ethyl-N-phenyl-amide. ' ' '

Example 23/4: 4-[N‘-Methyl-N -(3 5-bnstnﬂuorcmethyl-benzoyl)-ammo]-5-(naphth-2-yl)-pent—
2-enoic acid N-(2-methyl-3-nnro-phenyl)-amlde

Example 24: ethyi-N'(3,5-bistrifuoromethyl-benzoyl)-aminol-5-(1-me indol-3-yi)-
gentaggnc acid N-phenyl- gmigg A mlxture consistlng of 43 2 mg of 4-[N’-methyI-N -(3,5-bis-

'tnﬂuoromethyl-benzoyl)-amlno]-s-u -methyl-mdol-s-yl)-pentanonc acid, 8.9 mg of aniline,
36.65 mg of propanephosphonic acid anhydride, 60 pl of triethylamine and 1.5 ml of
methylene chloride is left to stand at room temperature for 16 hours. 0.5 ml of 1N potassium
carbonate solution is then édded 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 (éthyl
acetate).

The following compounds are also prepared in a manner analogous to that described in
Example 24.

' Mmme 24/1: 4-[N '-MethyI-N' (3 5-b|stnﬂuoromethyl-benzoyl)-am|no]-5-(1-methy|-mdol-3-
yl)- pentanou: acid N-(4-chloro-2-methy|-phenyl)-am|de Rf value = 0.55 (ethyl acetate).
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Example 24/2: 4-[N'-Mett\yl-N'-(3.5-bisuiﬂuommethyl_-benzoyl)-amino]-s-(1-methyl-indol-a-
yl)-pentanoic acid N-(3,4-dimethoxy-phenyl)-amide, Rf value = 0.63 (_methylene
chioride/methanol 95:5).

Example 24/3: 4-[N'-Methyl-N-(3, s-blstnﬂuoromathyl-benzoyl)-amm]-S—ﬁ-methyl-mdol-S-
yl)-pentanoic acid N-(2,4-dihydroxy-phenyl)-amide, R¢ value = 0.37 (ethyl acetate).

M 4-[N" Methyl-N'-(s 5-blstrlﬂuoromethyl—benzoyl)—ammo]-5—(1-methyl-mdol-3-
yi)-pentanoic acid N-ethyl-N-phenyl-amide, R¢ value = 0.43 (ethy! acetate).

Example 24/5: 4-[N'-Methyl-N'-(3, 5-blstnfluoromethyl-benzoyl)-ammo]-s-(1-methyl-indol-s-
yl)-pentanoic acid N-(2-methyl—3-mtm-phenyl)—amlde. Rt value = 0.74 (ethyl acetate).

Example 24/6: 4-[N'-Methyl-N'-(3 S-bistrifluoromethyl-benzoyl)-amino}-5-(1-methyl-indol-3-
yl)-pentanoic acid N-(3-methyl-s-methoxy-phenyl)-amlde Rg value = 0.70 (methylene
chioride/methanol 95: 5).

Example 24/7: 4-[N -Melhyl-N'-(s 5-b|stnﬂuoromethyl-benzoyl)-ammo]-5-(1-methyl-mdol-s-
yl)-pentanoic acid N-(4-methyl-pynm|d|n-2-yl)-am|de R¢ value 0.25 (methylene
chloride/methanol 95:5).

Example 24/8: 4-[N'-Methyl-N'-(3 S-blstnﬂuoromethyl-benzoyl)-amlno]-s-(1-methyl-mdol-3-
yl)-pentanoic acid N- (pynm|dm~2-yl)-am|de, Ry va_lue 0.23 (methylene chloride/methanol
95:5). '

Example 24/9: 4-[N" Methyl-N -3, S-blstnﬂuoromethyl-benzoyl)—ammo]-s-(1-melhyl-mdol-a-
yl)-pentanoic acid N-[4-(morpholin-4-yi)}-phenyl}-amide, R¢ value = 0.36 (ethyl acetate).

pent-2-enoic agd N-(4-chl gm:z-memﬂ-ghenm-amldg is also prepared in a manner
analogous to that described in Example 5 but usmg 4-[N-methyl-N-(3.S-bistnlluoromethyl-

benzoyl)-ammo]-s-(1-methyl-mdol-s-yl)-pent-z-enou: acld
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The'followi'ng compounds a'_re 'a_'lso' brepred analogously to. Example 25 _' _

Example 25/1: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1-methyk-indol-3-
yl)-pent-2-enoic acid N-(3, Mumemoxy-phenyl)-amMe R¢ value = 0.21 (hexane/ethyl
acetate 1:1).

Example 25/2: 4-[N'-MethyI-N'-(3 5-blstriﬂuoromethyl-benzoyl)-amino]-5-( 1-methyl-indol-3-
yl)-pent-z-eno:c acid N-(2, 4-dihydroxy-phenyl)-amide. Rf value = 0.14 (methylene
chloride/methanol 85: 5)

gamgle 2 4-[N'-Methyl-N‘-(3 5-bismﬂuommemyl-benzoyl)-amino]-5~(1-methyl-hdol—s-
yl)-pent-z-enoic acid N-ethyl-N-phenyl-amide, R¢ value = 0.29 (hexane/ethyl acetate 1:1).

Example 25/4: 4—(N'-MethyFN'-(S._S-bistﬁﬂuoremeﬂiyl-nenzoylj-amino]-s-(i-methyl:-'_i_ngol-a-

yl)-pent-2-enoic acid N—(5-chloro-2-meﬂ1yl-phenyl)-emtde. Rf. value = 0.23 (hexane{ thyl
acetate 1:1). a

M& -[N'-M th N'-(3,5- rifluorometh l-benzo amino)-5-(1H-indol-3-
pentangnc acid N-(3-chlorobeg;ﬂ)gm|de, 27 of triethylamlne are added to a solution of
108 mg of 4-[N'-methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1H-indol-3-yi)-
pentanoic acid hydroxysuccnmmnde ester. and 28 mg of 3-chlorobenzylamine in 1 mi of
methylene chloride. The neaction mlxture is lefl to stand at room temperature for 18 hours.
The reaction mixture is then eoncentrated by evaporahon and the residue is taken upin
ethyl acetate and washed in succession with 2N potassium carbonate solution, water, 0.1N
hydmchlonc acid, and brine, dried over sodlum 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:

" hydroxysuccinimide ester; A SOIUI‘.IOI'I of 27.0 g of 4-[N methyl-N (3, 5-b|stnﬂuoromethy|-
benzoyl)-amino}-5-(1 H-mdol-s-yl)-pentanolc acid, 6.5 g of N-hydroxysuoctmmlde and 12.2g
of N,N'-dicyclohexylcarbodiimide in 800 mi of tetrahydrofuran is stirred at room temperature
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for 18 hours. The reaction solution is then filtered and the filtrate is concentrated by evap-
oration. The residue is t_akeri up in ether and again filtered and eoneentrated by evapora-
tion. In this way the the title compound is obtained in the form of a colourless white foam.

5-bls uoromethyl- enzo ino}-5-(1H-indol-3-y noic acid:
A solution of 30 g of 4-[N-meﬂny-N-(s.S-blsmﬂuommethyl-benzoyl)-amrno]-5-(1 H-indol-3-yi)-
pentanoic acid ethyl ester and 3. 7 g of Irthium hydroxide in 210 ml of tetrahydrofuran/-
methanol/water = 2/2/1 is strrred at room temperature for 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 hydrochioric acid and extracted three times with ether. The combined
organie phases originating from the'e_xtraction 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 titile compound is obtained in the form of a yellew foam.

¢) 4-{N-Methyi-N- 3 5-b|stnfluorome |- aminol-5-(1 -|ndol-3- )

ethvi ester A soiution of 34 3 g of 4-[N-methyI-N-(3 5-bistnﬂuommethyl-benzoyl)—amino]—5—

(1 H-mdol-3-yl)-pent-2-enonc acid ethyl ester in 340 ml of tetrahydrofuran is hydrogenated at
20°C for 80 minutes in the presence of 3. 4 g of pal!adlumlactwated carbon (10%) and 04 g

of 1 «2-dichicrobenzene. The reactlon mixture is then filtered and concentrated by

evaporation. in this way the title e_om.pou_nd is obtained in the form of a brownish resin,

ethyl ester: 57.1 gof3 5-bis-triﬂrroromethyl-benzoyl chioride, 104 mi of triethylamine and
5.2gof 4-d|methylamrne-pyndme are added at 0° under argon to a solutlon of 54.2 g of 4-
(N-methyl)-ammo-5-(1 H-lndol-s-yi)-pent-z-enmc acid ethyl ester in 505 ml of methylene
chloride. The reaction mlxture is sturred at 20° for 16 hours and then poured into water. The
organic phase is separated off and the aqueous phase is extracted a further three times

~ with ethyl acetate. The combrned orgamc phases are washed with 0.01N hydrochloric acid,
water and saturated NaCI solutron dned (magnesnum sulfate) and concentrated by evap-
oratron The residue is chromatographed (silica gel, hexanelethyl acetate 7:4). In this way
the tltle eompound is obtalned in the form of a colourless resin which tums a brownish
colour with time.
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ester: 250 ml of trifluoro-

~ acetic acld are added dropwlse overa penod of 20 minutes to a solution of 72.1 1] of 4-(N-
methyl-N-tert—butyloxycarbonyl)-ammo-s-( 1-tert-butyloxycarbonyl-mdol-:!-yl)—pent-z-enoue
acid ethyl ester in 550 mi of methylene chlonde The reaction mixture is stlrred at room
temperature for 18 hours and lhen concentrated by evaporatlon The resldue is dissolved in
300 m! of toluene and again conoentreted by evaporatlon That step is repeated twice more.
The crude product (brownlsh oil) so obtained can be proeessed further without further purifi-
cation.

| no!c acid emxl ester; 11 5 g of sodlum hydnde (100 %) are added in portlons atC°toa
solution of 108 2 g of phosphonoacetlc acld triethyt ester in 1200 mi of absolute tetrahydro-
furan and the mixture is stirred atthat temperature for 30 minutes. A solution of 91.2 g of N-
methyl-N-tert-butyloxycarbonyl-ammo-s-u-tert-butyloxycarbonyl—mdol-a-yl)-propanal in
1200 ml of THF is then added dropwnse overa penod of 90 mmutes When the dropvwse
_ additlon is eomplete, the mlxture is stirred at 0° for a further 30 minutes The reactlon
mixture is then poured into water and extracted three tlmes using 500 mi of ether each time.
The comblned organic phases are washed three tlmes with water and once with saturated
NaCl solutlon, dried (ma_gneslum sulfate) and ooneentrated by evapora_tlon. The residue is
purified by chromatography (silica gel, hexane/ethyl acetate 3:2). In this way the title
compound is obtained in the form of yellow oil.

A solution of 88.1 g of N-methyl-N-tert-butyloxycarbonyl-amino-8-(1-tert-butyloxycarbonyl-
indol-3-yl)-propanecarboxylic acid methyl ester in 1800 m! of toluene is cooled to -78° under

argon. At that temperature 585.2 ml of a 20 % diisobutylaluminium hydride solution in
toluene are slowly added dropwise. When the dropwise addition is complete, the mixture is
stirred at that temperature for a further 30 minutes. Then at the same temperature 42 ml of
methanol and at 0° 2600 ml of a solution of 910 g of potassium sodium tartrate in water are.
added to the reaction mixture. The mixture is stired vigdrously at 0° for 2 hours. The
phases are then 's'eparated 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. |

L-amino-3-(1-tert. nyl-indol-3-yl

Mﬁg acid methxl eggg 295 g of sllver(l) oxide are added ‘with stnrnng. to a solution of
759 of N-tert-butyloxycerbenyl-anum—3—(1-teu-butylexycemonyl-|ndoi-3-yl)-pmpane-
carboxylic acid methyl ester in 770 ml of N,N-dimethyiformamide. 75 mi of methyl iodide are
then added dropwnse The reaction mixture risestoa temperature of 40° and is stired at
room temperature for2 deys 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 the titie compound is obtained in the form of a yellow
oil. :

_ The following compounds are also prepared in a manner analogous to tl_\at described in
Example 26:

| mgle 2611 4~[N Methyl-N (3 5-btstnﬂuommethyl—benzoyl)—anuno]-s-(1H-indol-s-yl)- _
pentanoic acid N-(3,4-dichlorobenzyl)-amide.

Example 26/2: 4-[N’-Methyi-N'-(3, S-blstnﬂuoromethyl-benzoyl)—ammo]—ﬁ-ﬂ H-mdol-a-yl)-
pentanoic acld N-(4-methoxy-benzyl)—mide.

ample 26/3 4~[N MethyI-N -(3, 5-bistﬁﬂuoromeﬂ1yl-benzoyl)—armno]-5—(1 H-indol-3-yl)-
pen;ano_lc acid N-[2-(2-pyridyl)-ethyl}-amide.

Example 261 4: 4-{N' Methyl-N'-(3 S-bistrifluoromethyl-benzoyl)}-amino}-5-(1H-indol-3-yli)-
pentenoic acid N-[2-(4-hydroxy-phenyl)-ethyi}-amide.

Example 26/5: 4-[N -Methyl-N'-(3, S-bismﬂuoromethyl-benzoyl)-am|no]-5-(1 H-indol-3-yl)-
pentanoic acid N-(2-pyridyimethyl)-amide.
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Example 26/5: 4-[N' Methyl-N (3 5-blstnfluoromethyl-benzoyl)oammo]-s-ﬁ H-lndol-a-yl)-
pentanoic acid N-[3-(morpholin-4-yl)-propyl}-amide, Ry value = 0.21 {(methylene
chloridelmethanol 9:1).

"gm&_ 4-[N'-Methyl-N (3 5-b|stnfluoromethy|-benzoyl)-amim]-5-(1 H-mdol-3-y|)-
pentanoic acid N-propyl-amlde

Example 26/8: 4-[N'-Methyl-N -(3, 5-blstnﬂuoromethyl-benzoyl)—ammo]-s-ﬁ H-mdol-a-yl)
pentanoic acid N-(S-hydmxy-pentyl)—amnde

Example 26/9: 4-[N-Methyl-N'-(3, 5-bnstnﬂuoromethyl-benzoyl)-ammo]-s-n H-mdol-s-yl)-
pentanoic acid N-(carbamoyimethyl)-amide.

enoic acid N-(3.4-dichlorobenzyl)-amide is also prepared in a manner analogous to fhat
described in Example 26 but using 4-[N-methyl-N-(3 S-bistnﬂuoromethykbenzoyl)-ammo]-s-

(1 H-lndol-a-yl)-pent-z-enmc acid hydroxysuccmlmlde ester.

The starting materials can be prepared as follows:

hydroxvsuccinimide ester: A solution of 12.2 g of 4-[N’-methyl-N" (3 S-bistrifluoromethyl-
benzoyl)-amino}-5-(1 H-lndol-s-yl)-pent-z-enmc acid, 2.85 g of N-hydroxysuccinimide and
5.12 g of N,N*-dicyclohexylcarbodiimide in 380 mi of tetrahydrofuran is stimed at room temp-

erature 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 evap-
oration. In this way the title oompound is obtained in the form of a colourless white foam.

A solution of 8.5 g of 4-[N-methyl-N-(3.5-bisttiﬂuoromemyl-benzoyl)-amino]-s-(1I-I-indol-s-
yl)-pent-2-enoic acid ethyl ester and 1.2 g of lithium hydroxide in 70 mi of tetrahydrofuran/-
methanolwater = 2/2/1 is stirred at room temperature for 16 hours and then concentrated
by evaporation. The residue is dissolved in 150 mi of water with heating to 50°, extracted
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with ether at 20°, actdufied to pH = 2 with 0.1N hydrochlonc acid and extracted three times
wnh ether. The combmed 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 evaporation. In this way the title compound is obtained in the
form of a yeliow foam.

The following compounds are aiso prepared analogously to Example 27:

Exam le 27/1: 4-[N Methyl-N'-(3 5-b|striﬂuommamyl-benzoyl)-ammo]-s-ﬂ H-indol-3-yi)-pent-
2-enoic acid N-(4-methoxy-benzyl)-amide.

Example 27/2: 4-[N'-Methyl-N'-(3, 5-b:stnﬂuommeﬂ1yl-benzoyl)—amino]—5-(1 H-indol-3-yl)-pent-
2-enoic acid N-{2-(2-pyridyl)-ethyi}-amide, Ry value = 0.083 (ethyl acetate).

&a_rnp_lg_zm 4-[N MethyI-N -(3, 5-b|stnﬂuoromethyl-benzoyl)-ammo]-5-(1 H-indol-3-yi)-pent-
2-enoic acid N-[2-(4-hydroxy-phenyl)-ethyl]-amlde

Example 27/4: 4-[N'- Methyl-N'-(s S-bisMﬂuoromethyl-benzoyl)-amlno]-5-(1H-mdol—s-yl)-pent-
2-enoic acid N-(2-pyridyimethyl)-amide.

Example 27/5: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino]-5-(1H-indol-3-yi)-pent-
2-enoic acid N-[3-(morpholin-4-yl)-propyl}-amide, R¢ value = 0.71 (methanollwater 3:1).

Example 27/6: 4-[N-Methyl-N'-(3,5-bistrifilucromethyl-benzoyl)-amino}-5-(1H-indol-3-yl)-pent-
2-enoic acid N-propyl-amide.

Example 27/7: 4-[N'oMethyl-N'-(3.5-bistriﬂuoromethyl—benzoyl)-amiﬁo]-s-ﬂ H-indal-3-yl)-pent-
2-enoic acid N-(5-hydroxy-pentyl)-amide.

Example 27/8: 4-{N-Methyl-N'-(3,5-bistrifiuoromethyl-benzoyl)-amino}-5-(1H-indol-3-yi)-pent-
2-enoic acid N-(carbamoylmethyl)-amide.
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Example 2719: 4-{N Methyl~N'-(3 5-b|stnfluoromelhyl-banzoyl)—ammo]-s-(1 H-indol-3-yl)-pent-
2-enoic acid N-(1-phenyl-ethyl)-am|de Rf value = 0.125 (methylene ohlondelmethanol
19:1).

Example 28: 4-[N'-Methyi-N'-(3.5-bistrifiuorometii-benzovl-aminol-5-(1H-indol-3-vi}-
pentanoic acid N:gneml-amide A mixture oonsisting of 42.9 mg of HN’meﬁyLN’-@.&brs-
triﬂuoromethyl-bonzoyl)-amino]-S-ﬁ H-mdol-s-yl)-pontanoic acid, 8.9 mg of amlrne. 368.65mg

of propanephosphomc acrd anhydnde 60 pl of tnethylammo and 1.5 ml of methylene
chioride is left to stand at room temperature for 16 hours 0 Smiof IN potassium carbonate
solution is then added and the mixture is shaken vigorously. After soparatton of the phases,
the crganic phase is separated off and concentrated by evaporauon In this way the title
oompound is obtained in the form of a whlle foam. R¢ value 0.26 (ethyl aoetate)

The following compounds are also prepared in a manner analogous to that descnbed in
Example 28: - i

CoLEr
Example 28/1: 4-[N’-Methyl-N'-(a.5-bistriﬂuoromemyl-benz'oyl)-amino]-S-U 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-(1H-indol-3-yi)-
pentanoic acid N-(3,4-dimethoxy-phenyl)-amide.

Example 28/3: 4-[N’-Methyl-N'~(3,5-bistriflucromethyi-benzoyl)-amino}-5-(1H-indol-3-yl)-
* pentanoic acid N-(2,4-dihydroxy-phenyl)-amide.

Example 28/4: 4-[N'-Methyl-N'-(3.S-bistriﬂuoromathyl-benzoyl)-_amino]-5-(1 H-indol-3-yl)-
pentanoic acid N-ethyl-N-phenyl-amide. ' '

Example 28/5: 4-[N'-Methyl-N' (3.5-b|stnﬂuoromethyl-benzoyl)—amlno]-s-(1 H-indol-3-yl)-
pentanoic acid N-(2-methyl-3-nitro-phenyl)-amide.

Example 29: 4-
enoic acid N-(4-chloro-2-methyi-phenyl)-amide is also prepared in a manner analogous 10
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that described in Example 28 but using 4-[N-methyl-N-(3 &blsmﬂuommemyl-benzoyl)-
amino}-5-(1 H-mdol-s-yl)-pent-z'enoic acid.

The following compounds are also prepared analogously to Example 29:

Example 26/1: 4-[N"-Methyl-N'-(3,5-bistriflucromethyl-benzoyl)-amino}-6~(1H-indot-3-yi)-pent-
2-enoic acid N-(3,4-dimethoxy-phenyl)-amide. |

Exgmgl_e_@@ 4-[N'-Meﬂ1yl—N'-(3 S-blstnﬂuoromethyl-benzoyl)-ammol-s-(1 H-indol-3-yl)-pent-
2-enoic acid N-(2, 4-d|hydroxy-phenyl)-amlde

Example 29/3: 4-[N Methyl—N -(3 S-blsmﬂuoromemyl-benzoyl)-ammo]-s-ﬁ H-mdol-s-yl)-pent-
2-enp:c acad N-ethyl-N-phenyl-amide.

Example 29/4: 4-[N" Methyl-N'-(3.5—b|stnﬂuoromemyl-benzoyl)-amlno]-5-(1 H-indol-s-yl)-pent-
2-enoic acid N~(2-methyl-3-mtro-phenyl)-am|de

Example 29/5: 4-[N Methyl-N -(3, 5-bistnﬂuoromeﬂwl-benzoyl)—ammo]-s-(1 H—indol-a-yl)-pent-
2-enoic acid N-(3-methyl-6-methoxy-phenyl)—am|de

Example 29/6: 4-[N'-Methyl-N'-(3, 5-b|stnﬂuoromethyl-benzoyl)-ammo]-s-(1 H-indol-3-yl)-pent-
2-enoic acid N-(4-methy|-pynmidin-z-yl)-amide

Emgl_eﬁa 4-[N" MethyloN (3 5-b|stnﬂuoromethyl-benzoyl)-amlno]-s-(1H-mdol-a-yl)-pent-
2-enoic acid N-(pyumldm-z-yl)-amlde °

 Example 20/8: 4-{N-Methy}-N'-(3,5-bistrifluoromethy-banzoyl)-amino}-5-(1H-indol-3-yl)-pent-
2-enoic acid N-phenyl-amide. '

gamgle 29/9 4-[N’-Methy|-N'-(3 5—b|stnf|uoromemyl-benzoyl)-ammo]-s-(1 H-indol-3-yl)-pent-
2-enoic acld N-[4—morpholm-4-y|)—phenyl]-amnde
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mgle 30;
pentanoic acid N-(2-methoxy-benzyl )-amlde The oompound is pfeparad in a manner
analogous to that described in Examples 1 and 3 but using tert-butyloxycarbonyl-D-phenyl-
alanine as starting material. Rf value = 0.35 (hexanelethyl acetate 151). '

pentanoic acid N-{2-methoxy-phenyl)-amide: The compound is prepared in & manner
analogous to that descrlbed in Examples 1 and 3 but using tert-butyloxycarbonyl-D-phenyl-
alanine as starting material Rf value = 0.41 (hexane! ethyl acetate 1:1).

Mgp_gy_gmm 43 mg (0 0693 mmol) of 4-[N (3 5-b|stnﬂuoromethyl-banzoyl)-N'
methyl-amino}-5,5-diphenyl-pentanoic acid N-hydroxysuccinimldyl ester are added to a
solution of 5.0 mg (0.083 mmol) of cyclopropylamine and 11.6 ml (0.083 mmol) of tnethyl-
amine in 1 mi of methylene chloride and the mlxture is left to stand at room tempetature for

24 hours. The reaction mixture is then washed wnth 0.5mliofa 1N 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 Ry =
0.62. |

The starting compounds are prepared as follows:

To a solution of 34 2 g (0 10 mol) of 2-tert—butoxycarbonylamino-3 3-d|pheny|—propan0|c
acid [J. Med. Chem. 35 (1992) 3364] in 250 ml of N N-dlmethylfonnamlde there are added
in succession 121.9 g (0.52 mol) of snlver(l) oxide in one poriion and 26 mi (0.41 mol) of
| methyl iodide dropmse overa penod of 20 minutes. After 26 hours' stsmng 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 ooncentrated by evaporation first in a
rotary evaporator and then under a hlgh vacuum. The resmue is dissolved in ethyl acetate,
washed three times with water and once with brine, dned over sodlum sulfate dried and
concentrated by evaporation. The titie compound is obtained in the form of a beige solid.
TLC: methylene chloride/methanol (95:5) R¢ = 0.28; Ry(HPLC) = 20.8 min;
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1H-NMR (300 MHz, de-DMSOQ, RT) d 7.38-7.13 (m, 10H), 5.57/5.35 (d, 1H), 4.63 (d, 1H),
3.48/3.44 (s, 3H), 2.65/2.62 (s, 3H), 1.39/1.27 (s, 9H); FAB-MS (M+H)* = 370.

solution of 32.0 g (86.6 mmol) of 2-(N-tert-butoxycarbonyl-N-meﬂwyl)-amino-s 3-dipheny!-
propanoic acid methyl ester in 400 mi of ether there are added in succession 3.0 g
(130.0 mmol) of lithium borohydnde in portions and 5.3 ml (130 mmol) of methanol dropwise
(foams!). The reaction mixture is stired under reflux for 3 hours, then cooled with an ice
bath; 40 ml of 0.5N hydrochloric acid are added (foarhs!). After further dilution with water,
the mixture is extracted twice with methylene chioride. The combined organic phases are
| dried over sodium sulfate and ddneentrated by'e_vap_oration. The title compound is obtained
“inthe form of a white foam. TI-.C_:: methylene chioride/methanol (95:5) R¢ = 0.48; R(HPLC)
= 18.0 min; TH-NMR (300 MHz, COCla, RT)_ d 7.38-7.14 (m, 10H), 4.93 (br, 1H), 4.19/4.02
(d, 1H), 3.62 (m. 2H), 2.70/2.60 (s, SH). 2.08 (br, 1H), 1.50/1.38 (s, 9H); FAB-MS M+H)* =
342.

© !1-F0ﬂny!-2,2g!g!]_e_qyl-eih!|m&lbaﬂc acid teﬂM ester: 17.8 mi (127 mmol)

of tnathylamme and a solutIon of 22 89 (127 mmol) of sulfur trioxide pyridine complex in
100 ml of dlmethyl sulfoxide are added in successswn to a solution of 14.5 g (42.5 mmol) of
“ -hydroxymethyl-z.2-d|phenyl-ethyl)-melhyl-carbamuc acid tert-butyl ester in 80 mi of
dimethyl sulfoxide. After 45 minutes the reaction mixture is poured into ice-water and
extracted completaly with ether. The eomdined' organic phases are washed twice with 1M
potassium hydrogen sulfate, twice with water and once with 1M sodium hydrogen
carbonate, dried over sodium sulféte and t_:dnogpira‘ted_ by e'v__a;_,)orgt,i::_nT The title compound
is obtained in the form of a yellow oil. TLC: methylene chloride/methanol (95:5) R¢ = 0.88;
R(HPLC) = 20.1 min; TH-NMR (300 MHz, cocns, RT) d 9.53 (s, 1H), 7.42-7.16 (m, 10H),
6.35/5.00 (d, 1H), 4.57/4.55 (d, 1H), 2 6212 54 (s, 3H), 1 50/1 40 (s, SH).

| (d) 4-(N-tert-But rbon I-N-meth yl amino-s 5-d| henyl-pent-2-enoic acld
A solution of 14 mi (68 mmol) of phosphonoacetlc acld tnelhyl ester in 130 ml of tetrahydro-
furan is added at 0°C to a solutlon:of 3.7 g (84 mmol) .of 55-85 % sodium hydride dispersion

(washed three times with pentane)-in 130 mi 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 mi of tetrahydrofuran is added dropwise. After 4 hours the reaction mixture is rendered
neutral with 1M 'poiassium hydmgen sulfate and then diluted with water and ethyl acetate.
The organic phase is washed three ttmes with water, dried over magnesium suifate and
concentrated by evaporatlon The residue is chromatographed on silica gel with methylene

~ chloride/methanol (989: 1to 98 :2). The title oompound is obtained in the form of a yeliow oil.
TLC: methylene chlondelmethanol (98:2) Rf = 0.45; Rt(HPLC) = 21.8 min;

1H-NMR (300 MHzZ, CDCls, RT) d 7.38-7.16 (m 10H), 6.77 (m, 1H), 5. 77 (m, 1H), 5.78/5.49
(m, 1H), 4.13 (q, 2H), 4.13 (m 1H), 2.64/2.55 (s, 3H). 1.50/1 36 (. 9H). 1.24 (m, 3H).

- 22 mi (0 28 mol) of trifluoro-

acetic acid are added dropwuse to a solution of 14.2 9 (34.7 mmol) of 4-(tert-butoxycarbonyl-
methyl-ammo)-s 5-d|phenyl-pent-2-enoac acld ethyl ester in 100 ml of methylene chioride. ;
After 5 hours the reaction mixture is concentrated by evaporetuon and then twice toluene is '
added and the mixture concentrated by evaporation. The residue is dissolved in methylene

chloride, washed with saturated sodium hydrogen carbonate solution, dried over sodium

sulfate and again concentrated by evaporation The title eompound is obtainecl ' in the form

of a yellow oil. TLC: methylene chlondelmethenol (95:5) Rf = 0.26; Rt(HPLC) = 12.5 min;

1H-NMR (300 MHz, CDCls, RT) d7.38-7.15 (m, 10H), 8.66 (dd, 1H) 5.84 (d 1H), 4. 12

(g, 2H), 3.97 (d 1H), 3.81 (m 1H). 2.31 (s, 3H). 1. 33 (br 1H), 1.24 (t 3H).

ethyl ester: A solution of 10.6 g (34 3 mmol) of 4-methylamino-5 S-duphenyl-pent-z-enonc
acid ethyl ester in 110 mi of methylene chioride Is added at 0°C via a cannula to a solution

~ of 6.7 mi (36.0 mmol) of 3 5-b|stntluoromethyl-benzoyl chloride in 110 mI of methylene
chioride. 5.8 ml (41.1 mmol) of triethylamine and 0.4 g (3.4 mmol) of 4-d|methylam|no-

| pyridine are then added. Aft_er 1 hour the reaction mlxture is diluted wtth ethyl acetate and
washed twice with water and once with brine. The aqueous phases are back-extracted once
with ethyl acetate. The combined organic phases are then dried over magnesium sulfate
and concentrated by evaporation. The residue is chromatographed on silica gel with
methylene chloride/methanol (100:0 to 88:2). The fitie compound is obtained in the form of

" alight- yellow foam. TLC: methylene chioride/methanol (98:2) R¢ = 0.38; Ry(HPLC) = 22.4
min; TH-NMR (400 MHz, d-DMSO, 120°C) d 8.00 (br, 1H), 7.47-7.29 (m, 10H), 7.26-7.20
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(m, 2H), 6.83 (dd, 1H), 5.86 (d, 1H), 5.89 (br, 1H), 4.65 (d, 1H), 4.10 (q, 2H), 2.68 (s, 3H),
1.18 (t, 3H); FAB-MS (M+H)"‘ = 550.

~ester: A solution of 15.0 1] (27 3 mmol) of 4-[N-(3.5-blstrlﬂuoromethyl—benzoyl)—N—metlwl-
amino]-s,s—dlphanyl-pent-z-enoic acid ethyl ester in 400 ml of tetrahydrofuran is hydrogen-
ated with 1.5 g of 10 % palladium on activated carbon under 1 atm. of hydrogen. After
4 hours the suspension is filtered over Hyflo and washed with tetrahydrofuran. and the
filtrate is concentrated by evaporation. The title compound is obtained in the form of a
yellow oil. TLC: ethyl acetate/hexane (1:2) R¢ = 0.50; Ry(HPLC) = 22.4 min; TH-NMR
(400MHz, de-DMSO 120"0) d7.96 (br 1H), 7.48-7.18 (m, 12H), 5.44 (br, 1H), 4.31 (d, 1H),
4.05 (q, 2H), 256(brs 3H), 2442, 27(m 2H) 1.93 (m, 1H), 1 76(m 1H), 1.17 (¢, 3H),
FAB-MS (M+H)* =

(h) 5-B|stnﬂuo 0 S-diphenyl-pentanoic acid:

45 mi of N sodlum hydroxide are added toa, soluﬁon of 15.2 g (27.6 mmol) of 4-[N~(3,5-
bistriﬂuoromethyl-benzoyl)-N-methyl-aminol-s 5-diphenyi—pentanonc acid ethyl ester in

160 mi of tetrahydrofuran/methanol (2:1). After 2 hours the reaction mixture is concentrated
by evaporation, diluted with Water and rendered acidic with cold 2N hydrochioric acid. The
white precipitate is filtered off, then wéshed with water and dried under a high vacuum at
50°C. The title compound is obtained in thé form of a white solid. TLC: methylene chloride/-
methanol (95:5) R¢= 0.21; RyHPLC) = 18.5 min; TH-NMR (400 MHz, de-_DMSO. 120°C) d
7.96 (br, 1H), 7.48-7.18 (m, 12H), 543 (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); FAB-MS (M+H)* = 524,

M mucc:mmlgl ester: 143 mg (1 2 mmol) of N-hydroxysucclmmide and 28 mg

{0.23 mmol) of 4-dimethylaminopyridine are added to a solution of 800 mg (1.15 mmol) of
4-[N-(3,5-bistrifluoromethyl-benzoyl)-N-methyl-amino]-5,5-diphenyl-pentanoic acid in 9 ml of
methylene chloride and the mixture is cooled to 0°C. 247 mg (1.26 mmol) of N-ethyl-N'-(3-
dimethylaminopropyl)-carbodiimide hydro_chloride are then added and the reaction mixture
is stirred at 0°C for 10 minute_s_and____then at room temperature for 22 hours. The mixture is
poured into ice-cold 5 % citric acid and the aqueous phase is extracted three times with
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methylene chlonde The combined orgamc phases are washed wuth brine, drled over
sodium sulfate and ooneentrated by evaporation. The title compound is obtained in the
form of a llght-yelluw solid. TLC methylene chloride/methanol (95 5) R¢ = 0.83; Ry(HPLC) =
20.8 min; TH-NMR (400 MHz, dﬁ-omso 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,
1H); FAB-MS (M+H)* =

The following are also prepered enalogously to Exar'hple:' 32:

Example 32/1: 4-{N*(3,5-Bistrfiuoromethyk-benizoyl)-N"-methyl-aminol-5,5-diphenyl-
pentanoic acid N-(prop-z-ynyl)-amide; TLC: ethyl acetate R = 0.72.

Example 32/2: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)- N‘-methyl-amlno]-s 5-d|phenyl-
pentanoic acid N-(2-hydroxy-1,1-dimethyl-ethyl)-amide; TLC: ethyl acetate Ry = 0.54.

Example 32/3: 4-[N'-(3.5-Bilstrifi00rom'ethyl-behzoyl)-N'-méthyl-émino]—s.54diphen§if;. |
pentanoic acid N-[2-(piperidin-1-yl)-ethyi]-amide; TLC: elhyl acetate R¢ = 0.11.

Example 32/4: 4-[N'-(3,5-Bistrifiuoromethyl-benzoyl)-N'-methyl-amino}-5,5-diphenyl-
- pentanoic acid N-(3,4-dichlorobenzyl)-amide; TLC: ethyl acetate Ry = 0.69.

Example 32/5: 4-[N'~(3, 5-B|stnﬂuoromethy|-benzoyl)-N methyl-amlno]—S S-diphenyl-
pentanoic acid {4-[2-oxo-2-(pymlldin-1-yl)-ethyl]-plperazlne-1 -amide}. TLC: ethyt acetate
Rf=0.11.

' Example 33: ;
acid (benzotriazole-1-amide): A solution of 0.05 ml (0.362 mmol) of triethylamine and ~ *

* 38 mg (0.0726 mmol) of 4-[N-(3,5-bistrifluoromethyl-benzoyl)-N-methyl-amino)-5,5-diphenyl-
pentanoic acid [Example 32(h)] in 0.5 ml of methylene chloride and a solution of 30.6 mg
(0.289 mmol) of 1-propanephosphonic acid anhydride in 0.5 ml of methylene chioride 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 1N aqueous potassium carbonate solution. The organic phase is concentrated by
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evaporation in a vacuum centrifuge. The title compound is obtained in the form of a white
foam. TLC: ethyl acetate R = 0.80.

The following are also prepared a_nalogoqsly to Example 33:

- Example 33/1: 4-[N’-(3.5—Bistriﬂ_uommethyl-benzoyl)—N’-mehyl—amino]—5._5—diphenyl-
pentanoic acid N-(4-methyl-phenyi}-amide; TLC: ethyl acetate Ry = 0.74.

gzgmgle_:_’a% 4-[N'<(3, 5-B|stnﬂuoromethyl-benzoyl)-N'—memyl-ammo]-s 5-d|phenyl-
pentanoic acid (3-d|mamylammomethyl-mdole-1-amide), TLC: ethyl acetate R¢ = 0.57.

Example 33/3: 4-[N'-(3,5-Bistrifiuoromethyl-benzoyl)-N-methyl-amino}-5,5-diphenyl-
pentanoic acid N-(2-hydroxy-naphth-1-yi)-amide; TLC: ethyi acetate R¢ = 0.80.

Example 34: 3{N'-(35-Bis ' ino}-4,4-diphenyl-butanoic
acid N-bgykgmadg, 42 mg (0 0693 mmol) of 3-[N -(3 5-blsmﬂuoromemyl-benzoyl)-N’
methyl-amino]-4 4-dnpheny|-butano|c acid N-hydroxysuccinimidyl 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 chioride and the mixturs is left to stand at room tempera-
ture for 24 hours. The reaction mixture is then washed with 0.5 ml of a 1N aqueous
potassium carbonate solution. The organic ghase is concentrated by evaporation in a
vacuum centrifuge. The fitle compouhd is obtained in the form of a white foam. ‘
TLC: methylene chloride/methanol (98:2) R = 0.24.

The starting compound is prepared as follows:

(a) Methanesulfonic acid 2-(N-tert-buts nyl-N-methyl)-amino-

ester: A S_oluﬁon of 3.6 ml (46.1 mmol) of __mat__hanes‘ulfonyl chioride in 20 ml of methylene
chloride is added at 0°C via a cannula 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 80 ml of methylene chloride. The reaction mixture is stirred at 0°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-cold 1M citric
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acid and once wnth brine, dried over sodium sulfate and coneentrated by evaporatlon The
titte compound is obtained in the form of a yeliow solid. TLC: methylene chioride/methanol
{85:5) Ry = 0.77; Ry(HPLC) = 19.4 min; 1H-NMR (300 MHz, CDCl3, RT) d 7.39-7.15

(m,10H), 5.59-5.21 (m, 1H), 4.18 (m. 3H) 2.90 (s, 3H), 2.71/2.62 (s, 3H), 1.52/1.38 (s OH).

: . arbamic acid te ester: A solution of
18.3 g (43.7 mmol) of methanesulfonic ecid 2-(N-tert-butoxyeerbonyl-N-methyl)-ammo-3 3-
diphenyl-propyl ester in 140 ml of acetonitrile i is added via a cannulato a solution of 8.6 g
(52.3 mmol) of tetraethylammonium cyanide in 50 m! of acetonitrile. After 84 hours a further
4.3 g (26.1 mmol) 'of'tetraethylemmonium cy'anide ere added. After a tetel of 10 days the
reaction mixture is concentrated by evaporatlon and the residue is diluted with ethyl
aeetatelhexane (1:4) and the resultmg solid is ﬁltered off The filtrate is again eoneentrated
by evaporation and the residue is chromatogrephed on silica gel with ethyl acetate/hexane
(1:4). The title compound is obtamed in the form of a white foam. TLC: ethyl acetatel-
hexane (1:4) R¢ = 0.35; Rt(HPLC) 19.8 min; TH-NMR (300 MHz CDCI3, RT) d7. 39-7 17
(m 10H), 5.60-5.15 (m, 1H) 4, 36-3 96(m. 1H), 2. 73/2 68 (s, 3H), 2.05 (m, 2H), 1. 55/1 41
(s OH).

| Alternati\}ely. the intermediate of exe_rhple 34(b) may also be prepared as follows:

(b1) ityl ester: 5.2 mi (82.9
mmol) of methyl iodide is added to a solution of 18.5 g (54.9 m'm'ol)-of {1-Cyanomethyl-2,2-
diphenyl-ethyl)-carbamic acid tert-butyl ester in 100 ml of N,N-dimethyl-formamide, and the
mixture is cooled to 0°C. 2.6 g (60.6 mmol) of 56% sodium hydride is added in several
portions. After 1h the mixture is warmed to RT and 75 ml of N,N-dimethylformamide is
added for further dilution. After a total of 3.5 h the reaetion mixture is poured into water and
extracted with ethyl acetate. The organic phase is washed with water and brine, dried over
sodium sulfate and concentrated by evaporation. The title 'cempouhd is obtained in the form
of an orange-brown mass. TLC: ethyl acetate/hexane (1:4) R¢ = 0.35; Rt(HPLC) =20.0 min;
- TH-NMR (300 MHz, CDCl3, RT) d 7.39-7.17 (m, 10H), 5.60-5.15 (m, 1H), 4.36-3. 96 (m, 1H),
2.73/2.68 (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) Methansuit -buto amino-3,3-dipheny-pro

'solutlon of 4.6 ml (58 9 mMoI) of memansulfonyl chloride in 25 mi of melhylene chloride is
added at 0°C via a cannula to a solution of 18. 2g {55.5 mmol) of (1-hydroxymethyl-2 2-
diphenyl-ethyl)-carbamic acid tert-bulyl ester (see WO-A-94103429) and 9.3 ml (66.4 mmol)
of triethylamine in 80 ml of methylene chioride. After 3.5 h at RT the reaction mixture is
diluted with ethyl acetate and poured into ice-water. The organic phase is washed twice with
~ jce-cold 1M citric acid and once with brine, dried over sodium sulfate and concentrated by
evaporation. The titile compound is obtained in the form of a beige solid. TLC: methylene
chloride/methanol {95:5) R¢ = 0.77; R{(HPLC) = 18.3 min; 1H-NMR (300 MHz, CDCl3, RT)
d 7.34-7.19 {m, 10H), 4.78-4.56 (m, 2H). 4.32 (m 1H) 4.14 (d, 1H), 4.01 (dd, 1H), 2.91 (s,
3H), 1.34 (s, SH).

- (b12) {1-Cvanomethyl-2 2-diphe yl)-carbamic acid tert-butvi ester: A solution of 22.5 g
(55.5 mmol) of methanesulfonic _aci_o¥2-N—te'ft_-butokyoarbonylémino—3.3-dipheny|—propy|
ester in 150 mi of acetonitrile is odded via a cannula to a solution of 14.1 g (85.5 mmol) of
tetraethylammomum cyanide in.50 mi of aoetonitnle After 5 days the reaction mixture is
concentrated by evaporaﬂon and the residue is diluted with ethyl aoetate and washed twice
with water and once with bnne The aqueous phases are axtracted once with ethyl acetate.
The combined orgamc phases are dried over sodium sulfate and concentrated by
evaporation. The fitle compound is obtained inthe form of a beige foam. TLC: methylene
chioride/methanol (95:5) Rf=0.79; Rt(HPLC)': 18.9 min; TH-NMR (300 MHz, CDCls, RT) d

© 7.35-7.19 (m, 10H), 4.85 (br, 2H), 4.15 (d, 1H), 2.82 (br d, 1H), 2.31 (dd, 1H), 1.34 (s, SH).

(c) 3-Methylamino-4,4-diphenyl-butanoic acid hydrochloride: A suspension of 7.2 g (20.4
mmol) of (1-cyanomethyl-z.2-diphenyl-etﬁyl}mehjl—¢arbamic acid tert-butyl ester and 80 ml
of 8N hydrochloric acid is stirred under reflux for 14 houré. The reaction mixture is concen-
trated by evaporation and then twice toluene is added and the mixture concentrated by
evaporation again. The title compound is obtained in the form of a beige solid. R¢((HPLC) =
10.1 min; 1H-NMR (300 MHz, CDCl3, RT) d.8.62 (br, 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-Methylamino-4,4-diphenyl-bu .no'i cid methyl ester hvdrochloride: 3 mi (40.9 mmol)
of thionyl chloride are added dropwise at 0°C to a fine suspension of 8.2 g (20.4 mmol) of 3-
methylamino-4,4-diphenyl-butyric acid'hydro_ohloride 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 precipitate is filtered off, then washed with ether and dried under a high
vacuum. The title compound is obtained in the form of a beige solid. Rt(HPLC) 11.2 min;
TH-NMR (300 MHz, d8-DMSO, RT) d 9.41 (br, 1H), 8. 56 (br, 1H), 7.59-7.18 (m, 10H), 4.56
(m, 1I-I). 4.43 (d, 1H), 3.46 (s, 3H), 2.87 (dd, 1H). 264 (dd 1H), 2. 40 (s, 3H).

__te_r A solution of 6. 8 g (21 mmol) of 3-methylammo—4 Mphenyl-butanow acid melhyl
ester hydrochloride in 100 mi of methylene chioride is added to a solution of 4.2 ml

(22 mmol) of 3,5-bistrifluoromethyl-benzoyl chloride in 100 mi of methylene chioride. Then,
at 0°C, 6.6 ml (46 mmol) of triethylamine and 0.26 g (2.1 mmol) of 4-dimethylaminopyridine
are added. After 6 hours the reaction mixiure is diluted with ethyl acetate and washed twice
with water and orice with brine. The organic phase is dried over sodium sulfate and concen-
trated by evaporation. The residue is chromatographed on silica ge! with methylene
chloride/methanol (89:1 to 95:5). The title compound is obtained in the form of a light-
yellow solid. TLC: methylene ohlondelmethanol (95:5) Re= 0 88; Rt(HPLC) =214 mm
TH-NMR (400 MHz, d6 DMSO 150°C)d 7. 97 (br, 1H). 7.45-7. 19 (m, 12H), 5.46 (br; 1H),
446 (d 1H), 3.54 (s, 3H). 2. 87 (dd, 1H), 2. 72 (s, 3H), 2.47 (dd, 1H); FAB-MS (M+H)* = 524,

25mlof 1N sodium hydroxide are added toa solutuon of 7.8g (15 mmol) of 3-[N-(3,5-bis-
trifluoromethyi-benzoyi)-N-methyl-amino}-4,4-diphenyl-butanoic acid methyl ester in 100 mi
- of tetrahydrofurarvmethanol (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
§0°C. The title compound is obtained in the form.of a white soiid. TLC: methylene chloride/-
‘methanol (95:5) R¢ = 0.14; Ry(HPLC) = 18.2 min; TH-NMR (400 MHz, d6-DMSO, 150°C)
d 7.986 (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, 1H); FAB-MS (M+H)* = 510. : :

() :
hydroxysuccinimidyl ester: 147 mg (1.05 mmol) of N-hydroxysuccinimide and 29 mg

(0.24 mmol) of 4-dimethylaminopyridine are added to a solution of 800 mg (1.15 mmol) of
3-[N-{3,5-bistrifluoromethyl-benzoyl)-N-methyl-amino}-4,4-diphenyl-butanoic acid in 9 mi of
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methylsne chloride and the mixture is cooled to 0°C. Then 253 mg (1.30 mmol) of N-ethyi-

(a-dnmethylammopropyl)-carbodumlde hydrochlonde are added and the reactlon mixture
is stired at 0°C for 10 minutes an;_! then at room temperature for 22 hours. The mbcture is
poured into ice-cold 5 % citric acid and the aqueous phase is extracted three times with
methylene chloride. The combined organic phases are washed with brine, dried over
sodium sulfate and concentrated by evaporation. The title compound is obtained in the
form of a white solid. TLC: methyiene chloride/methanol (85:5) R¢ = 0.85; Ri(HPLC) =
20.6 min.

The following are also prepared analogously to Example 34:

. Eggnm!_g_l_ 1: 3-[N'-(3, 5-B|3Mﬂuoromethy|-benzoyl)-N ~methyl-amino}-4,4-diphenyl-butanoic
acid N N-bls(z-hydroxyethyl)—amlde TLC: methylene chloride/methanol (95:5) Ry = 0.32.

Example 34/2: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-4,4-diphenyl-butanoic
acid N-benzyl-N-methyl-amide; TLC: m,e_thylena chloﬁd_elmethanol (98.2) Rg=0.38..

Example 34/3: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'- methyl-amlno]-4 4-diphenyl-butanoic
acid N-[2-(2-pyridyl)-ethyl]-amide; TLC: m_ethylene.chlpndelmemanol (95:5) Rg=0.32.

Example 34/4: 3-[N'-(3._5-8istriﬂuoromemyl-bengoyl)- "-methyl-amino}-4,4-diphenyl-butanoic
acid N-(carb‘amoylmethyl)‘a_mi_de_: TLC: methylen_e chloride/methanol (9:1) Rf = 0.48.

g;a_mgle_gg_ 3-[N'-(3.5-Bistriﬂuoromethyl-benzoyl)—N'-methyl-amino]-4,4-dlphenyl-butanonc
acid [4-(2-methoxy-phenyl)-plperazme-‘l-amlde], TLC: methylene chioride/methanol (85:5)
Ri=0.28

Examgle 34/6 3-[N (3 5-Bistnﬂuoromethyt-benzoyl)—N'-methyl-amlm]-4 4-d|phenyl-butanoic
acid N-cyanomethyl-N-methyl-amide; TLC: methylene chloride/methanol (95:5) R; = 0.44 .

Example 35: 3-[N’
acid Ni&czclohem-ghenﬂ);amlde A solution of 0.05 ml (0.362 mmol) of tnethylamme and
37 mg (0.0726 mmol) of 3—[N-(3.5-bustnnuoromgthyl—b_enzoyl)—N—methyl-ammo]—4,4-d phenyl-




WO 96/26183 PCT/EP96/00555

. -103-

butanoic acid in 0.5 mi of methylene chlonde and a solution of 30.6 mg (0. 289 mmol) of 1-

' propanephesphonlc acid anhydnde in 0.5 mi of methylene chlonde are added ln succession
to 15.2 mg (0.087 mmol) of 4—cyclohexylan|llne and the mixture i is left to stand at room
temperature for 24 hours. The reaction mixture is then washed with 0.5 ml of a 1N aqueous
potassium carbonate solution. The orgamc phase is ooncentrated by evaporation ina

~ vacuum centnfuge The title compound is obtained in the form of a white foam. TLC:

methylene chloride/methanol (95:5) Ry = 0.44

Example 35/1: 3-[N'-(3.5-Bistrlt‘luoromethyi-benzoyl)-N‘-methyl-aminoH.dl-diphenyi—butanoic
acid (5-benzyloxy-indole-1-amide); TLC: methylene chioride/methanol (85:5) R, = 0.85

Example 35/2: 3-[N '(3,5-Bistrifluoromethyl-benzoyl)-N*-methyl-amino}-4,4-diphenyl-butanoic
acid (4-methyl-imidazole-1-amide); TLC: methylene chloride/methanol (95:5) R, = 0.50 . |

anld.N.ﬁlSlhndmm&thtd:ﬂ:mﬂmd.buM):ﬂmldﬁ [= 4-[N’-(3 5-Bislrilluoromethyl-benzoyi)
N'-methyl-amino}-5,5-diphenyi-pentanoic acid N-{L-leucinol)-amide}

A solution of 120 mg (0.23 mmot) of 4-[N-(3,5-bistrifluoromethyl-benzoyl)-N-methyl-amino}-
5,5-diphenyl-pentanoic acid (example 32h) and 45 I (0.32 mmol) of triethylamine in 4 mi of
N,N-dimethylformamide at 0°C is treated with 36 i (0.28 mmol) of (S)-leucinol, followed by
45 yl (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 sodlum bicarbonate solution. The aqueous 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 chlondelmethanol (95: 5) R§=0.22, 0.19.

The following compounds are synthesized analogously:

Example 36/1: 4-[N'<(3, 5-Bistriiluoromethyl-benzoyi)-N'-methyl-amlno]-s 5-diphenyl-
pentanoic acid N-propyl-amide; TLC: methylene chioride/methanol (95:5) R § = 0.31



WO 96/26183 PCTIEP!WSSS

- 104 -

Example 36/2: 4-{N"(3,5-Bistrifiuoromethy-benzoyl)-N"methyk-amino}-5,5-diphenyl-
pentanoic acid N-butyl-amide; TLC: methylene chloride/methanol {95:5) R § = 0.31

Example 36/3: 4-[N" (3,5-Blstriﬂuommemyl-benzoyl) N'-methyi-amino}-5,5-diphenyl-
pentanoic acid N-(2-hydroxy-ethyl_)famide. TLC: methylene chloride/methanol {95:5)
R¢=0.16 |

Example 36/4: 4-[N'-(3,5-Bistrifiuoromethyl-benzoyl)-N'-methyi-amino}-5, S-diphenyl-
pentanoic acid N- -{1 -hydroxymethyl-z-memyl~pmpyl) amide TLC: methylene
chloride/methanol (95:5) Hf 0. 19 0.16

Example 36/5: 4-[N*-(3,5-Bisirfilucromethyl-benzoyl)-N'-methyl-amino}-5,5-diphenyl-
pentanoic acid N-cyclahexyl-amlde; TLC: methylene chioride/methanol (95:5) R ¢ = 0.36

' Examnle_m 4-[N (3.5-B|smnuoromemyl-benzoyl)-N’-melhyl-ammo]-s 5-d|phenyl-
pentanoic acid N-[2-(4-hydfoxy-phenyl)-ethyll-amide, TLC: methylene chloridelmethanol
(95:5) R = 0.19

Example 36/7: 4-IN'~(3,5-Bistifluoromethyk-benzoy)-N-methy-amino]-5,5-cipheny-
pentanoic acad N- (2-pyridy|methyl)-amude. TLC methylene chlondelmethanol (95.5)
Rf=0.23

Exa:mlg_aﬂa 4-[N" (3,5-Blstﬁﬂuofomethyl-benzoyt)-N'-methyI-am|no]-5 5-diphenyl-
pentanoic acid N-[3-(morpholin-4-yl)-propyl]-amide; TLC: methylene chloridelmethanol
(95:5) R§=0.23

Example 36/9: 4N’-(3, 5-Bistﬂﬂuommemyl-benzoyl) N'-memyl-amino]-s 5-dipheriyl
pentanoic acid N-(D, L-epsnlon-caprolaclam-a-yl)-amide TLC methylene chioride/methanol
(85:5) R =0.20

Example 36/10: 4-[N'-(3,5-Bistrifluoromethyk-benzoyl)-N'-methyl-aminol-5,5-diphenyl-
pentanoic acid N-[(1-ethoxycarbonyl-cydepehtyl)-memyll-amlde; TLC: methylene
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chioride/methanol (85:5) R¢ = 0. 50 starting amine: 1-ammomethyl-cyclopentanecarboxylac
acid ethyl ester (EP-A-443983)

Example 36/11: 4-[N*-(3,5-Bistrifluoromethyl-benzoyi)-N'-methyl-amino}-5,5-diphenyl-
pentanoic acid (4-acetylamnm-4-phenyl-plpendineamlde) TLC: melhylene
chloride/methanol (9:1) R¢ = 0.31; starting amine: hydrochlolide salt of 4-acetylamino-4-
phenyl-piperidine (EP-A-474561)

Example 36/12: 4-[N-(3, 5-B|stnﬂuoromelhyl-benzoyl)-N‘-methyl-amlno]-s S-dlphenyl- o
pentanoic acid (4(R)-phenylsuIﬂnylmetl\yl#memoxy-plpendmeamude). TLC: methylene
chloride/methanol (9:1) R¢ = 0.26; starting amine: p-toluenesulfomc acid salt of 4(R)- '
benzenesulfi nylmethyl-4-methoxy-pupend|ne [Bicorg. Med. Chem. Lett. 4 (1994) 1951]

Example 36/13: 4-[N' (3,5-Bistrlﬂuorometl'lyl-benzloyl)-N'-methyl-amlno]-s S-diphenyl-
pentanoic acid N«[(1-emoxycarbonyl-cyclohexyl)-methyll-amnde TLC methylene
chioride/methanol (95:5) R¢ = 0.44; startmg amine: 1-amsnomethyl-cyclohexanecarbexyllc
acid ethy! ester (EP-A-443983)

Example 1 : 4-[N'-(3, 5-Blstnfluoromethyl-benzoyl)-N'-methyl-ammo]-s S-diphenyl-
pentanoic acid [1 -memyl-spuro(mdol-z-one-s 4'-p|pend|ne)-amide]. TLC: methylene
chloride/methanol (95: S)Re=0 .43; starting amine: 1-methyl-spiro(indol-2-one—3 4'-
piperidine) (WO-A-84/29309).

Example 37: 4 -(3.5-Bistrifluorometh I-ben oyl)-N"-methyl-aminol-5,5-diphe
pentanoic acid N-bgtyl_-amld

A solution of 100 mg (0.19 mmol) of 4(R) or 4(S)-[N-(3 5-bistrifluoromethyl-benzoyl)-N-
methyl-ammo]-s S-dlphenyl-pentanmc acid (derived from enantiomer 1, see below) and 37
ml! (0.27 mmol) of triethylamine in 3 miof N N-dimethylfonnamlde at 0°C is treated with 23
ml (0.23 mmol) of butylamine, followed by 37 ml (0.23 mmol) of diethyl cyanophosphonate.
After stlmng for 2 h at room temperature, the reactlon mixture is concentrated diluted with
ethyl acetate and then washed with saturated sodlum bucarbonate solutlon The aqueous
layer is further extracted 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
(88:2 to 95:5 methylene chioride/methanol) to give the title compound as a colorless oil

which slowly solidified on standmg TLC: methylene chloride/methanol (95 5) Re=0. 27;
[alp= -20.5 (c=1,methanol).

The etarting material is prepared as foliows:

(a) 4 istnfluorometh I-be S-diphen

acid em ester: 4.0 9 (7 2 mmol) of 4(R S)-[N-(3 5-b|st|iﬂuoromethyl-benzoyl)-N-methyl-
ammo]-s 5-d|phenyl-pentan0|c accd ethyl ester are chromatographed on a Chiralcel® OD-
prep. oolumn (50x5 cm) using [(980 20 hexanelisopropancl) +0.1% trifluoroacetic acid] as
eluent. Followmg concentratlon. the two pure enantiomers (>99% ee) of the title compound
are obtained as thick, gold oils. HPLC (Ch:ralcel@ oD - -250 x 4.6 mm):
hexanefisopropanol (980:20) Ry (enantiomer 1) = 8.63 min, Ry (enantiomer 2) = 8.36 min.

acid: 6 mi of 1N sodium hydroxide solution are added to a solution of 2.0 g (3.6 mmol) of
4{R) or 4(S)-[N-(3,5-bistrifluoromethyl-benzoyl)-N-methyl-amino}-5,5-diphenyl-pentanocic acid
ethyl ester (enantiomer 1) in 21 ml of 2:1 tetrahydrofuran/methanol at room temperature.
After stirring for 4 h, the reaction mixture is concentrated, diluted with water, and then
acidified with ice-coid 2N hydrochlorie ec]d solution. The resulting precipitate is filtered,
washed with water and a small a,t'nountﬂ of hexanes. and then dried overnight under vacuum
at50°C to give the titte compound as e white solid. TLC: methyiene chloride/methanol
(95:5) R¢ = 0.11; [a]p = -31.1 (c=1,methanol).

The following compounds are synthesized analogously:
Example 37/1: 4(R) or 4(8)-[N (3, 5-B|stnﬂuoromethyl-benzoyl)—N'-methyl-amlno]-S 5-

diphenyl-pentanoic acid N-[1(S)-hydroxymethyi-2-methyl-propyl]-amide; TLC: methylene
chloride/methanol (95:5) Ry = 0.34; starting amine: 2(S)-amino-3-methyl-1-butanol
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Example 3zg 4(R) or 4(S)-[N'-(3 5-Blstrllluoromethyl-benzoyl)-N'-metnyl-ammo]-s. _
d‘ phenyl-pentanolc acid N-[1 (R)-hydroxymethyl-z-methyl-propyl]-am|de. TLC methylene
chioride/methanol (95:5) Re= 0.24; starting amine: 2(R)-ammo-3-methyl-1-butenol

A solution of 100 mg (0 19 mmol) of 4-[N-(3 5-blstriﬂuoromethyl-benzoyl) N-methyl-amlno]
5 5-dlphenyl-pent-2-enolc aoid and 37 pl (0. 27 mmol) of trlethylamlne in 3 mi of N,N-
dlmethyltormamlde at0°C is treated with 23 u{0.23 mmol) of butylamine. followed by 38 ul
(0.23 mmol) of dlethyl cyanophosphonate After stlmng for 4 h at room temperature. the
 reaction mixture is concentrated, d‘luted with ethy! acetate, and then washed with saturated
sodium bicarbonate solution The aqueous 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 fiash chromatography (95:5 methylene chioride/methanol) to glve the titie
compound as a white solid TLC: methylene chlondelmethanol (95 S5)R¢= 0. 23

The starting material is prepared as follows:

mi of 1N sodium hydroxide solution are added to a solution of 5.0 g (9.1 mmol) of 4-{N-(3,5-
bistrifluoromethyl-benzoyi)-N-methyl-amino]-5,5-diphenyi-pent-2-enoic acid ethyl ester in 60
mi of 2:1 tetrahydrofuran/methanol at room temperature. After stiring for 5 h, the reaction
mixture is concentrated, diluted with water, and then acidified with ice-cold 2N hydrochioric
acid solution. The resulling precipitate Is filtered, washed with water and a small amount of
hexanes, and then dried overnight under vacuum at 50°C to give the title compound as a
white solid. TLC: methylene chioride/methanol (95:5) R ¢ = 0.08.

The following compounds are synthesized analogously:

Example 38/1: 4-[N'-(3.5-Bistrilluoromethyl-benzoyl)-N'-melhyl-amino]-s.s-diphenyl-pent-2?
enoic acid N-allyl-amide; TLC: methylene chloride/methanol (95:5) R ¢ = 0.31
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Example 38/2: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N-methyl-amino}-5,5-diphenyl-pent-2-
enoic acid N-[1 (S)-hydroxymemyl-a-methyl butyl]-amide {=4-{N'-(3, 5-B|striﬂuoromemyl
benzoyl)-N'-memyl-amlno]-s S-diphenyl-pent-z-enoic acld N-(L-leucinol)-amide}; TLC
methylene chlondelmethanol (9:1) R§=0.50

Example 38/3: 4-{N'-(3, 5-Blstﬂnuoromethyl-benzoyl)~N’-methy|-amlno]—5.5-diphenyl -pent-2-
enoic acid N-(5-hydroxy-pentyl)-amide; TLC methylene chloride/methanol (9:1) R¢=0.39

Example 38/4: 4-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N'-methyl-amino]-5,5-diphenyl-pent-2-
enoic acid N-[2-(morpholin-4-yi)-ethyi}-amide; TLC: methylene chioride/methanol (9:1)
Rf=0.38 " |

Example 38/5: 4-[N'-(3,5-Bistrifiuoromethyl-benzoyl)-N'-methyl-aminc}-5,5-diphenyl-pent-2-
enoic acid N-(2-pyridylmethyl)-amide; TLC: methylene chioride/methanol (9:1) R¢ = 0.42

Example 38/6 4-[N'(3;5-Bistrifluoromethyl-benzoyl)-N-methyl-amino}-5,5-diphenyi-pent-2-
enoic acid N-[2-(2-pyridyl)-ethyl]-amide; TLC: methylene chloride/methanol (9:1) R{=042

Example 38/7: 4-[N'-(3,$-B'istrifluowmemyl-benzoyl)?N'-methyl—émino_]-5,_5-diphenyl-pent—2—
enoic acid N-[2-{4-hydroxy-phenyl)-ethyi]-amide; TLC: methylene chioride/methanol (9:1) R
=0.40

- Example 38/8: 4-[N'~(3, S-Bistriﬂuommemyl benzoyl)-N'-melhyl-ammo]—5 5-dlphenyl-pent-2-
enoic acid N-[3-(morpholin-4-yl)- propyl]-amide, TLC: methylene chioride/methanol (@:1)R¢=
0.37 |

Example 38/9: 4-N-(3,5-Bistrifluoromethyl-benzoyl)-N™-miethyl-amina}-5,5-diphenyl-pent-2-
encic acid N-(D L-epsnlon-capmlactam-a-yl)-amlde. TLC: methylene chioride/methanol
(95:5) R4 =0.33

Example 38/10: 4-[N'-(3, S-Bustnﬂuoromemyi-benzoyl) N'-methyl-ammo] -5 s-dlphenyl-pent-z-
engic acid N-cyclohexyl-amide TLC methylene chlondelmethanol (95: 5) R¢{=040.

Example 1 (continued): The following examples are synthesized analogously to example 1:
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Example 1/4: 4-[N'-Methyi-N'-(3 istrifiuormethyl-benzoyi}-amin . :
2-enoic acid N-[2-(3-pyridyl)-ethyll-amide; TLC: methylene chioride/methanol (85:5) Ry =
0.08 | |

Example 1/5: 4-[N'-Methyl-N'- 35-bls fluo,

2-enoic acid &[g-(ll-gxndyl)-emy_l]gmlde TLC: methylene ehlondelmethanol (95 5) Rf =
0.09

Exampie 1/8; _4-IN'-Methyl-N'-(3 5-bistrifluormethyl-benzovll-aminol-5-(4-chloropher

pent-2-enoic acid N-(4-chinolinyl-methyl)}-amide; TLC: methylene chloride/methanol {95: 5)

Re= 035

Example 1/7: 4 "-Mmgl-N'-(s',s;bisgg' ’ﬂﬁgmeth&benzgz f)-amino}-5-{4-chiorophenyl)-pent-
2-enoic acid N-|2-14-m|nolmyl)-emu; mide; TLC: methylene chlondelmethanol (95-“5) R¢=
0.38

Example 1/8: '-Methyl-N*- 3.5-bistri I-be i 4-chlorophen

gent-z-enolc acid N-(Q,l._.—egsﬂon-ugrelactam m!gg TLC ethyl acetate Rg=0.16

Exampie 1/9: _4-[N'-Methyi-N'-(3,5-bistrifl l-benzoyl)-amino]-5-(4-chlorophenyl

pen !-2-enoic acid N-[1,3,5,5-teu'ahﬂro§@ azepin-2-on-3-yi}-amide; TLC: ethyl acetate R¢

= 0.44, (the startmg amine, 3-am|no-1 3.4 5—tetrahydrobenzo-azepm—2-one. is described
e.g. in Chem. Abstr. 99.53621d P)

Example 1/10: -Meth N istrifluorm amino]-5-(4-chloropher

pent-2-enoic acid (#agylammod-ghegyj pi gg:dmeamiggl TLC: ethyl acetate R¢ = 0 14.

[the starting amine, 4-phenyl-4-acetylamino-piperidine ( = N-(4-phenyl-piperidine-4-yl)-
acetamide), is described e.g. in Chem. Abstr. 117:26590d P}

'Example 1711 4-[N'-Metth-N'- ,5-b|stnﬂuognethyl-ben;gngm ino}-5- ﬂﬂ[g@ghen!l)-
pent-2-enoic acid (4-carbamoyl-4-phenyl-piperidineamide); TLC: ethyl acetate R¢ = 0.14 [the
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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: MM&MMDMM

y-piperidineamide); TLC: ethyl acetate
Rf = 0.14, [the starting amine 4-benzené§ulﬁnylmemyl-&memoxy-plpendme is described in
Biorg. Med. Chem. Lett. 4 (1984) 1951]

Example 1/13 : N'-Methyl-N'-(3,5-bistrifluormethyl-benzo -'aminol'-5- 4-chiorophenyl)-
pent-2-enoic acid N-[3-(2-pyridyl)-propyil-amide; TLC: ethyl acetate R¢= 0.1

Example 1/14 : 4-[N“MethykN'(: ott ami _
pent-2-enoic acid N-[2-(3-methoxy-phenyl)-ethyl}-amide; TLC: ethyl acetate Rf=0.44

Example 1/15 : _4-
pent-2-enoic ggld N-c!clohe)_ql-amnd TLC ethyl acetate Rf 0 6

Example 1/16 : _4-[N-Methyl-N'-(3 5-bistrifluormethyl-benzoyl)-amino]-5-{4-chlorophenyl)-
pent-2-enoic acid N-cycloheptyl-amide; TLC: ethyl acetate R¢ = 0.6

Example 1/17: {4R)- and (4
chlorophenyi)-pent- g-enoic acid u-g-(z-gy idvi)-ethyll-amide are prepared by
chromatography of racemic 4-[N'-MethyI-N'-(3 5-b1stnfluonnethyl-benzoyl)—ammo]-s-(ll-
chlorophenyl)-pent-2-enoic acid N-[2-(2-pyndyl)-ethyl]-am|de (see example 1/2) on a

Chirace!® OD_-prep. column (50x5cm) using (hexane/ethanol 95:5) as eluent. Following
concentration, the two pure enantiomeres (ee>99%) are obtained as coloriess oils. HPLC

(Chiracel® OD- 250x4.6mm, hexane/ethanol 95:5, flow 1ml/min, 30 bar): Ry (enantiomer 1)
= 30.26 min, Ry (enantiomer 2) = 38.09 min.

Example 5 (continued): The following examples are synthesized analogously to example 5:

Example 5/24: 4- :
pentanoic acid N-{5-hydroxy-pentyl)}-amide; TLC: methylene chloride/methanol (95:5)




WO 96/26183 PCT/EP96/00555

111

Rf=0.1

Example 5/25: 4-[N'-

EM.%N_-&MM&_. TLc methylene chlondelmelhanol (95 5)
Rf=0.34
Example 5/26: 4-[N"- r.(3,5-bistrifluormethyl-benz

pentanoic acid N-(2-methyl-allyl)}-amide; TLC: methylene chioride/methanol (95:5) R¢ = 0.3

Example 5/27: 4-|N'

Entanoic acid N;[g (Mm!n&phenﬂ}ihyl]-amlde TLC methylene chioride/methanol

(95:5) R =

Example 5/28: 4-[N'-Meth N' (3 5-blstrlﬂuormem benzo orophe

pentanoic acid N-[1.5-d|methgl-2-ghenyl-1.2-d|hﬂro-gmml-5ﬁnﬁ!|kgm:de TLc ethyl

acetate R¢ = 0.08; starting amine used: 4-amino-1,5-dimethyl-2-phenyl-1 2-dihydro-pyrazol-
3-one ( = 4-amino-antipyrine, e.g. Fluka).

Example 5/29: 4-,

- pentanoic acid N-(5-cyano-pentvi)-amide; TLC: ethy! acetate R¢=0.17

Example 5/30: 4-IN-Methyi-N"

pentanoic acid N-(D.L-egsalon—cagro!gggg_'_ m-3-vi );g"mig_ e; TLC: ethyl acetate R¢ =0 16

Example 5/31: 4 thyl-N'
pentanoic acid N-{1 -memzz(z-gm ﬂ}ﬁthﬂ]:&h‘lldg TLC: ethyl acetate Rf=0.1

Example 5/32: 4-{N'- -3 5_-bistriﬂuormeth -benzoyl)-amino 5- 4-chlorophen

pentanoic acid N-[1-isopropyl-2-(2-pyridyl)-ethyll-amide; TLC: ethyl acetate Rf=0.2

Example 4 (continued): The following examples are synthesized analogously to example 4:
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Example 4/2. 4- N‘-Me lsttiﬂ rmeth - lorophen
pentanoic acld N-{4- M mﬂ);mQMsulfonl-_amlde' TLG' ethyl acetate Rf : 0.45

ntanoic acid N-j2-(methoxycarbonyl)-benzyisulfonl-amide;  TLC: emylaoetate R=0.62

" Example 4/4: 4-[N'-Methvi-N'<(3 S-bistrifiuo ' ol-5-(4-chlorophe

pentanoic acid N-(methﬂsulfon);gmid e; TLC: ethyl acetate Rf 0.35
Example 4/5; 4-[N" h N' tnﬂuorme
entanoic acid N-(2- lfon ld TLC hexanelethyl acetate (1 1)
Rg=0.16

* Example 4/6: 4-IN'-Methyl-N'-(3,5-bistrifiuormethyi-benzovl)-aminol-5-(4-chlorophen
pentanoic acid N-(g-ghegy_lm g!gg\llsulfon];amlg e; TLC: hexanelethyl acetate (1:1)
Re= 025 | '_

pentanoic acid u-[g-{z-gb_!gmngnx_l); gthenxlsulfonl_-_a' mide;- TLC niéthﬁlene
chioride/methanol (95:5) R¢ = 0.27

Example 4/8: 4-[N istri ' _ heny
pentanoic acid N-[4-(N"-methyicarbamovl)-phenvisulfon]-amide: A solution of 0.1g 4-{N'-
Methyl-N'-(3.5-bistriﬂuonnethyl-benzoyl)-amino]-§-(_4-chlorpphényl)-pentanoic acid N-[4-
carboxy-phenyisulfon}-amide, 0.01g methylamine-hydrochioride, 0.038g N',N"-3-dimethyl-
aminoprdpyl-N-ethyl—éarbddﬁmide-hydrbchloride and 0.0489 4-dimethylaminopylidine' in 8mi|
of methylene chloride is stirmed at room temperature for 18h. After that the reaction mixture
is concentrated in vacuo and then purified by chromatography on silicagel (ethyl acetate) to
give the title compound as an amorphgyjs:whité solid; TLC: ethyl acetate R¢=0.14

(a) Preparatlon of the stamng matenal 4 IN Mgthyl-N';(S,%lsmﬂuommxlﬁenzgﬂ)
aminol-5-(4-chloro hen -pen noic acld N- 4-carbo -phenyisulfon}-amide is prepared by

treating a solution of 2.59 4-[N'-Methyl-N'-(3.5-b:stnﬂuormethyl—benzoyl)—amino]-5-(4-
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chlorophenyl)-pentanolc acid N-[4-(ethoxyoarbonyl)-phenylsulfon]—am|de (this is the
compound of example 4/2) in 60m| THF/methanol (1:1) with a solution of 2. 29 fithium
hydroxide (in 15mi Hy0) for th at room temperature Then the reacuon mixture is diluted
with 200ml 0.05N HCI and extracted two times with ethyl acetate The oombmed orgamc
layers are washed with water ‘saturated NaCI-soln and dried (MgSO4) After evaporauon of
the solvents the fitle oompound is obtalned as an amorphous white solid. TLC: ethyi acetate
Rf=0.05.

Analogously to example 4/8 - by reacting the carboxyllc acid of example 4/8(a) W|th the =
oorrespondmg amines - the followmg compounds are prepared |

Example 4/9: 4-[N'-Methyl-N" istrifiuormethyl-be inol-5-(4-chiorophen

pentanojc acid N-[4-(N" N"- dlmethy_lcarbam );ghemlsulfon]-_amid TLC: ethyi acetate Rf

=0.12

Example 4/10: 4-[N'-Methyl-N'-(3.5-bistrifluormethyl-benzoyl)-aminol-5-(4-chlo henl-

pentanoic acid N:[EI_-{LI ;[g-(z-gyndm thyi]-carba gxﬂ:ggenylsulfon]];_a_mld TLC:

methylene chlondelmethanol (9:1) Rf 0.4

Example 4/11: 4-[N'-Methyl-N'-(3 5-bistrifluormethyl-benzoyl)-a ino. .5-(4-chiorophenyl)-

pentanoic acid N—[4-(N"-benzzl-N"-methﬂcarbamoy!);phenylsulfon]-amld TLC: ethyl

acetate Rg=0.26

Example 4/12; 4-IN'-Methvi-N'-(3,5-bi trifluormethyl-benzo -_a' ino}-5-(4-chlorophenyl)-
ntanoic acid N-{4-[N"-(2-methoxybenzyl)-carbamovil-phenyisulfon}-amide; TLC: ethyl *

acetate Ry= 0.43

Example 39: 4-
methvl-pent-2-enoic acid N-[2-(2-pmdyl)£thyﬂ-amld @; The title oompound is prepared uslng

exactly the same methodology as descnbed_ in example 1/2, except that in step 1d) triethyl-
2-phosphono-propionate is used instead of phosphonoacetic acid iriethylester. The title
compound is obtained as an amorphous white solid. TLC: ethyl acetate R=0.09.
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Example 39/1: 4-{N' i mino}-5-{4-chiorophe:
methgl-ggnt-z-enolg gg &( ,_Lig ugnmﬂm-s-yl};amldg‘ TLC: ethyt acetate Rf-

0. 16 is prepared analogously to example 39

Example 30/2: 4-IN“Methyl-N'-(3 5-bistri uormethyt-benz oyi)}-amino}-5-{4-chiorophenyl)-2-
methyl-pent-2-enoic acid N-cyciohexyl-amide; TLC: hexane/ethyl acetate (1:1) Rg = 0.34, is
prepared analogously to example 39.

Example 40: '-M thyl-N'- 3 5-bi 'I-benz mino}-5-(4-chloroph
methyl-pentanoic acid N-[z-(2~gyridy|]-em_ﬂ];amid The trtle compound is prepared using
exactly the same methodology as desenbed in examples 1 and 3, except that in step 1d)
tnethyt-z-phosphono-proprenate is used instead of phosphonoacetic-acid-triethylester. The
tile compound is obtained as an amorphous white solid. TLC: ethyl acetate R¢= 0.07

Example 1 gcontlnued) The followmg examples are synthesized analogously to example 1.
Instead of 3 5-b|stnfluoromethyl-benzoyl chloride the coresponding benzoyl chioride or
pyndlnecarboxyllc acid chlon_de r_espectwely isused.

Example 1/18: 4-[N' hloro- '
enoic acid N-(2-methoxy-benzyl)-amide; white crystals, m.p. 189-1919C

Example 119: 4-[N'-Methvl-N'-(3-metho -be -aminol-5- 4-chloro henyl)-pe
acid N-{2-methoxy-benzyl)-amide; TLC ethyl acetate Rf=0. 39

Example 1120 4 N'-Meth -N'-{3 5-d benzoyh)-amino}-5-(4-chiorophenyl)-pent-2-
enoic acid N-(Z-metho;z—beng )-amide; white crystals m.p. 180—182°C

Example 1121 4 N'—Meth I- = 24—dl -benzo aminol-5-(4-chioro he nt-2-
enoic acid N-(z-methoxz-ben_zy )-amide; TLC: hexanelethyl acetate (1:1) R¢=

E_xa_m_ple_ 1/22: 4[N N" ino}-5- 4-chlo henyl)-pent-2-enoic acid
N-(2-methoxy-benz I_ mld whlte crystals m.p. 166-168°C
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* Example 1/23: 4-IN"-Mehyi-N'
acid N-(2-methoxy-benzyl)-amide; TLC: ethyl acetate R¢= 0.16 -

Example 18 (continued): The folk:wlng examples are synthesized anelogously to
- example 18:

Example 18/28: 4-[N'-Methyi-N' (3.5-basttiﬂuolmethyl-benzoyl)-emino]-5-(1-memyl-indol-:i-
yi)-pentanoic acid N-(D-leucinol)-amide, Ry (ethyl acetate) = 0.17; starting ar_nine used: D-
leucinol { = (R)-2-amino-4-methyl-1-pentanol] - |

Example 18/29: '4-[N'-Me(hyFN'4(3.Ws&iﬂuonneﬂ\yl-benzoyl)-anﬁnol-s-ﬂ-mehyl-indol-s-:
yl)-pentanoic acid N-(2-phenyi-sthyl)-amide, Ry (ethyl acetate) = 0.40 '

Example 18/30: 4-[N-Methyt-N'-(3,5-bistrifluormethyl-benzoyl)-amino}-5-(1-methyk-indol-3-
yl)-pentanoic acid N-[1,3,4 5-tetxahydrobenzo-azepm-z-on-s-yl]-amide Rg (ethyl aeetate) =
0.025

Example 19 (continued): The following examples are synthesized analogously to
example 19:

Example 19/9: 4-[N'-Methy|-N'—(3,s-bistniﬂuonnethyl-benzoyl)_—amino]-s-(1-methyl-indd3-yl)’-
pent-2-enoic-acid N-benzyl-amide, Ry (ethyl acetate/hexane 3:1) = 0.46

mple 19/10: 4-[N-Methyl-N-(3,5-bistrifilucrmethyl-benzoyl}-amino}-5-(1-methyk-indok-3-*
yl)-pent-2-enoic acid N-(2-phenyl-ethyl}-amide, Ry {ethyl acetate) = 0.38

Example 19/11: 4-[N'-Methyi-N'-(3, 5-b|stnﬂuonnemyl-benzoyl)-amino]-5-(1-methyl-indol-s-
yl)-pent-2-enoic acid N-[1,3,4 5-tetrahydrobenzo-azepin—2-on-3—yl] amide, Ry (ethyi aoetate)
=0.425

 Example 19/12; 4-[N'-Methyt-N'-(3,5-bistrifluormethyl-benzoyl)-amino}-5-(1-methyl-indol-3- °
yl)-pent-2-enoic acid N-benzoyimethyl-amide, Ry (ethyl acetate) = 0.38; starting amine used:
phenacylamine
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Example 18/13: 4?(N'-MethyI-N'-(3.5-bisttiﬂuomemyl;benzpyl)-amino]-5-(1 -methyl-indo}-3-
yi)-pent-2-enoic acid N-(D.L-epsilon-caprolactam-s-yl)éamide, Ry (ethyl acetate) = 0.29;
starting amine used: D, L-3-amino-epsilon-caprolactam [ = (R.S)-S-amlno-_hexahydro—azepin-
2-one] " | |

Example 19/14: 4-[N' Meﬂtyi-N'—(S,S—bistriﬂuonneﬂwl—benzoyl)—amlno]-s-(1-methyl-mdol-s-
yl)-pent-2-enoic acid N-(1-naphthylmethyl)-amide, Rf (ethyl acetate) =0. 41

ﬁ_mngj_atl_i 4-[N"- Methyl- -(3 5-b|stnﬂuennethyl-benzoyl)-ammo]-5-(1-methyl-lndol-3-
yl)-pent-z-enmc acid N-(2-methoxy-benzyl)-am|de Ry (ethyl acetate) = 0.47

Example 19/16: 4-{N'-Methyl-N'-_(3.s-bistﬁﬂuemethyl-b,enzoyl)-aminel-s-(1-methyl-ind_ol-s-
yl)-pent-2-enoic acid N-cyclehexyl-emide. Ry (ethyl acetate) = 0.39

Example 26 {continued): The following e;:amples are synthesized analogously to
example 26:

Example 26/10:4-[N'-Methyl-N'-(3, 5-b|stnfluonnethyl-benzoyl)-amlno)-s-(1-H-mdo|-3-y|)-
pentanoic-acid N-(D, L-epsnlon-caprolactam-s-yl)»-amide{ 4-[N'-MethyI-N'—(3 5-
bastnfluonnethyl-benzoyl)-ammo]-s-(1 -H-mdol-s-yl)-pentanone-acld N-(hexahydro-azepin-2-
on-3-yl)-amide}, R¢ (ethyl acetate) = 0.19

Example 26111 4-[N Methyl-N'-(s 5-bistriﬂuonnemyl-benzoyl)-amino]-5-(1 -H-lndol—s-yl)-
pentanoic acid N-[1,3.4 S-tetrahydrobenzo-azepin-z-on-s-yl] amide, Ry (ethyl acetate) =
0.42

&_a_mgle 12: 4-[N‘-MethyI-N -(3 5-bistnfluonnethyl-benzoyl)—ammo]-5-(1-H-mdol-s-yl)-
pentanoue-acld N-cyclohexyl-amlde Rf (ethyl acetate) = 0.44

mp 26/13; 4-[N'-Methyl-N'-(3, 5-b|stnfluermethyl-benzoyl)-amlno]-5-(1-H-lndol-s-yl)-
pentanoic acid N-(D-leucmol)-amide R¢ (ethyl acetate) 0.26
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Example 26/14: 4-[N'-Methyl-N'-(3 5-b|stnfluormethyl-benzoyl)-amino]-5-(1-H-mdol-s-yl)-
pentanoic-acld N- (3-N“ N"-dlmemylammo-propyl)-amlde. Rf (ethyl acetate) =0. 025

Example 26/15; 4-[N'-Methyt-N -(3 5-btstnﬂuonnethyl-benzoyl)-amlno]-5-(1-H-mdol-s-yt)-
pentanoic-acid N-(2-methoxy-benzyl)-amide, Ry (ethyl acetate) 0.48 '

E.mggggag 4-[N MethyI-N'-(s 5-b|strlﬂuorrnethyl-benzoyl)-am|no]-5-(1-H-mdol-s-yl)-"'
pentanoic-acid N-benzyl-amide, Rf (ethyl acetate) = 0.61

M 4—[N MethyI-N'-(3 5-b|stnfluormethyl benzoyl)—ammo}-S—(1-H-mdol-3-yl)-
pentanoic acid N-(2-pheny|-ethyl)-amlde Rf (ethyt acetate) 0.61 ’

26/18: 4-[N Methyl-N'-(s 5-b|stnﬂuonnethyt-benzoyl)-ammo]-5-(1-H-indol-s-yl)-
pentanoic acid N-[1-(1-naphthy|)—ethyl}-am|de Ry (ethyl acetate) = 0.595; starting amine’
used. 1-(1-ammoethyl)-naphtha||n o

Example 26/19: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino}-5-(1-H-indok-3-yl)-
pentanoic acid N,N-dimethyl-amide, R¢ {(ethyl acetate) = 0.30 '

"Example 27 (t:t)ntmued)= The followmg examples are synthesized analogously to
example 27:

&gmg!e_m 4-[N'-Methyl-N'’-(3, 5-b|sttiﬂuonnethyl-benzoyl)-amino]-5-(1-H-|ndol-3-yl)-
pent-2-enonc acid N-(D, L-epsllon-caprolactam-s-yl)-amide R¢ (methylene ehlondelmethanol
19:1) = 0.29

Example 27/11: 4-[N'-Methyl-N'-(3, 5-bistrifluomtethyl-benzoyl)-amino]-5-(1-H-indol-3-yl)-
pent-2-enoic acid N-{1,3,4 S-tetrahydrobenzo-azepin-z-on-s-yl] amtde Rf (ethyl acetate) =
0.33

Example 27/12; 4-[N'-Methy|-N'-(3 5-b|stnﬂuounethyl-benzoyl)-ammo]-S-(1-H-lndol-s-yl)-
pent-2-enoic-acid N-benzyl-amide, Ry (ethyl acetate) = 0.45 :
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Example 27/13: 4-{N"-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino}-5-( 1-H-indol-3-yi)-
pent-2-enoic acid N—(2-pheny|-ethyl)-amidq. R¢ (ethyl acetate) = 0.52

Example 27/14: 4-[N Methyl-N'-(3.S-Usmﬂuomemyl-banzoyl)-amino]-s-(1-l-i-mdol-s-yl)-
pent-2-enoic acid N-_(z-methoxy-benzyl)-amlde. R¢ (ethyl acetate) = 0.51

Example 27/15: 4-[N'-Methyi-N'-(3, 5-b|stnfluonnethyl-benzoy|)-ammo]-5-(1-H-indol-a-yl)-
pent-2-enoic acid N-cyclohexyl-amide, Ry (ethyl acetate) = 0.42

mm_zms_ 4-[N‘-MethyI-N'-(3 &blsmﬂuomemyl-benzoyl)-amlno]-5-(1-H-indol-s-yl)-
pent-2-enouc acid (4-acetylam|no-4-phenyl-p|pendmeamcde) R¢ (methylene
chloride/methanol 5:1) = 0.725

Example 27/17; 4-[N‘-Methyl-N'—(3 5-b|stnﬂuonneﬂ1yl-benzoyl)-am|no]-5-(1-H-indol-3-yl)-
pent-2-enoic acid N-(3-N", N"-dlmethylammo-propyl)-amlde R¢ (ethyl acetate) = 0.015

Example 27/18: 4-[N'-Methyl- '-(3,5fbi5tﬁﬂuonnethylfbenzoyl)-amino]—5-(1-H-indol-3-yl)-
pent-2-enoic acid N-(D?leucinql)-mide. R (ethyl acetate) = 0.125 and 0.20 (diastereomer)

Example 27/19: 4-[N"-Methyl-N'-(3,5-bistrifluormethyl-benzoyl}-amino}-5-(1-H-indol-3-yl)-
pent-2-enoic acid N-(L-leucinol)-amide, Ry (ethyl acstate) = 0.14 and 0.24 (diastereomer)

Example 27/20: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl}-amino]-5-(1-H-indol-3-yl)-
pent-2-enoic acid N-ethyl-amide, R¢ (e__thyl acetate) = 0.29

Example 27/21: 4-[N'-Methyl-N‘-(3,&bismﬂuomemlebéhzoyl)-amino]-s-(1-H-indol-s-yl)-
pent-2-enoic acid N-butylé_a_m_ide_. Rg (ethyl acetate) = 0.35

Example 27/22; 4—[N'-Mémyl-N'-(3.5-bisiriﬂuonnefhyl-ben;oyl_)_-amino]-S—(1 -H?indql-s-yl)-
pent-2-enoic acid N,N-diethyl-amide, R¢ (ethyl acetate) = 0.27

Example 27/23: 4-[N Methyl- (3.'5-pi_sujf|uounethyl-b_enzpyll)-amido]-S{1—H-indol-3-yl)-
pent-2-enoic acid (4-dimethylamino-piperidineamide), Ry (ethyl acetate) = 0.015
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- Example 27/24: 4—[N'-Methyl-N‘-(3 S-blstnﬂuonnethyl-benzoyl)-ammo]-S-ﬁ-H-indol-3-yl)-
pent-2-enoic acid N-(1-(1-naphthyl)-ethyl]—amude Rf (ethyl acetate) = 0 49 and 0.56
(dlastereomers)

Example 20 (Qgtinueg) The followmg examples are synthesuzed analogously to
example 20:

Example 20/10; 4—[N'-Methyl-N'-(3 S-Msmnuonnethyl-benzoyl)-emmo] -5-(naphth-2-yl)-
pentanoic acid N-[1,3,4 s-tetrahydrebenzo-azepm-z-on-s-yll amide, Rf (methylene
chioride/methanol 15:1) = 0.20

Example 20/11:4-[N" Methyl-N -(3, 5-b|strifluonnethyl-benzoyl)-ammo]-s-(naphm-z-yl)-
pentanono-acid N-(D, L-epsllon-caprolactam-s-yl-)-amlde R¢ (methylene chloride/methancl
19:1)=0.20

PR

Example 20’12’4’[N"M°th5!|-N'-(3.5-blétrifl'_Jonhethyl-behzoyl);amino]-5-(naphth-2;ll_lr);‘: -
pentanoic-acid N-cyanomethyl-amide, Ry (methylene chloride/methanol 15:1) = 0.53

Example 20/13:4-[N'Methyl-N'(3,5-bistrifluormethyl-banzoyl)-amino}-5-(naphth-2-yi)-
pentanoic-acid [4-(2-methoxy-phenyl)-piperazineamide], Rg (ethyl acetate/mexane 4:1) =
0.43

Example 20/14: 4-[N'-Methyl-N'-(3, 5-bislnﬂuormethyl-benzoyl)-amino]-s-(naphth-z-yl)-
pentanoic-acid N-(2-melhoxy-benzyl)-am|de, Rf (ethyl acetate/hexane 1:1) = 0.16 _
Example 20/15; 4-[N'-Methyl-N'-(3, 5-bistﬁﬂuonnethyl-benzoyl)-emiho]-s-(na'phth-z-yl)- :
pentanoic-acid (4-phenylsu|f‘ inyimethyl-4-methoxy-piperidineamide), R¢ (methylene
chioride/methanol 15: 1) = 0.68

Example 20/16: 4-[N-Methyl-N-(3, s-b|slnﬂuormethyl-benzoyl)-ammo]-S-(naphth-z-yl)-
pentanoic-acid N-(1-benzyl-4-methoxycarbonyl-plpendln-4-yl)-am|de Rf (methylene
chloride/methanol 15:1) = 0.08



WO 96/26183 PCT/EP96/00555

-120-

Example 20/17; 4-[N'-Methyl-N'-(3, S-bistnﬂuomemyl-benzoyl)-ammo]-S-(naphth-z-yl)-
pentanoic-acid N-[2-(N"-methyicarbamoyl)-propyl}-amide, R¢ (methylene chloride/methanol
| 15:1) = 0.14; starting amine used: 3-amlno-2,N-dimethyl-p;epionamide

Example 20/18: 4—[N'-Methyl-N'-(3,5-bis‘triﬂuonnemyl-benzoﬁ)-amino]-s-(naphﬂ'l-z-yl)-
pentanoic-acid N-(1.1-dimethy|-1-c_arb_am9y:l-_m_ethyl) amide, Ry (ethyl acetate) = 0.15;
starting 'amine used:; 2-amino-2-methyl-propl'onamide

Example 20/19: 4-[N'-Methyi-N' -(3. 5-b|stnﬂuonnethyl-benzoyl)-ammo]-s-(naphth-z-yl)-
pentanoic-acid N-cyclohexyl-amide Rf {methylene chlondelmethano! 19: 1) 0.44

Example 20/20 4-[N'-Mathyl- (3.5-bxstnﬂuonnemyl-benzoyl)-ammo]-s-(naphﬂrz-yl)-
pentanoic-acid N-cyclopentyloamlde Rf (methylene chioride/methanol 19:1) = 0.44

Example 20/21: 4-[N'-Methyl-N'-(3_.-5-‘bistrifluormemyl_-be:nzoyl)~.-amino]-5-(naphtl1-2fy|)-
pentanoic-acid -N-cyclopropyl-a_mide_, Rg (methylene chioride/methanol 19:1) = 0.33

Example 20/22: 4-[N'-Methyl-N'-(3, 5-bi$trifluormethyl-benzoyl)-amino]-s-(naphth-z-yl)-
pentanoic-acid N-(z-methyl-phenylsulfon)-amide R¢ (methylene chioride/methanol 15:1) =
0.42

Example 21 (continued): The following examples are synthesized analogously to
example 21:

Example 21/10; 4-[N'-MethyI-N'-(3 5-b|stnﬂuonneﬂ1yl-benzoyl)-am|no]-5-(naphtl'\-2-yl)-pent-
2-enoic acid N-{1,3,4 5-tetrahydrobenzo-azepm-z-on-s-yl]-amlde R¢ (ethyl acetate/hexane
4:1)=0.18

_ Example 21/11:4-[N'-Methyl-N-(3, 5-bistnﬂuennethyl-benzoyl)-amnno]-5-(naphth-2-y|)-pent-2-
enoic-acid N-(D, L-epsilon-caprolactam-a-yl)-amlde R¢ (ethyl aoetatelhexane 4:1)=0.12
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Example 21/12: 4-[N"-Methyl-N'-(3, S-blsmﬂuomnemyl-benzoyl)-ammo]-s-(naphth-z-yl)-pent-
2-enoio-ae|d N-cyclohexyl-amlde Rf_(ethyl acetatelhexane 1:1)=0.30

Exampie 21/13: 4-[N‘JMethy|-N'-(3 5-b|strlﬂuonneﬁ\yl-benzoyl)-aminol-s-(naphm-z-yl)-pent-
2-enoic-acid N-cycloheptyl-amlde Rf (ethyl acetatelhexane 1:1)=0.23 _
Example 21/14; 4-[N -MethyI-N (3.5-bistnﬂuonnemyl-benzoyl)-annno]-s-(naphth-z-yl)-pent-
2-enoic-acid N-cyciopentyl-amide, Ry (methylene chioride/methanol 19: 1)=0.125

Example 21/15: 4-[N" Mathyl-N'—(s 5-bistdﬂuom|ethyl-benzoyl)-ammo]-s-(naphth-z-yl)-pent-
2-enoic-acid N-cyclobutyl-amide, Rf (ethyl acetate/hexane 1:1) 0.40

Example 21/16: 4-[N'-Methyl-N (3 5-b|stnﬂuonnethyl-benzoyl)-amino]-s-(naphth-z-yl)-pent-
2-enoic-acid N-cyc!opropyl-amide. R¢ (methylene chloride/methanol 18:1) = 0.195

Example 21/17; 4-[N'-Methyl-N’-(3 S-bistnﬂuomethyl-benzoyl)—ammo]-s-(naphm-_ 291}
2-enoic-acid N-(chromon—s-ylmemyl)-amude Re¢ (methylene chloride/methanol 15: 1) 0 27,
starting amine used: 3-aminomethyl-1-benzopyran-4-one

Example 21/18: 4-[N'-Methy|-N'-(3.S-biStriﬂuormethyt-benzoyl)-amino]-s-(naphth-z-yl)-pent-
2-enoic-acid [4-(2-pyrimidyl)-piperazineamide], R¢ (methylene chloride/methanol 19:1) =
0.44. !
Example 41: 4-[N‘-Methyl-N‘-(3.5-bistﬂﬂuonnethyl-benzoyl)—amino]-5—(1-methyl-indel-a-yl;-z-
methyl-pent-2-enoic acid-N-(D,L-epsilon-caprolactam-3-yl}-amide, R¢ (ethylacetate) = 0.31.
The title compound is prepared using exactly the same methodology as described in

" example 19, except that in 'st'ep"(f') of example 18 triethyl-2-phosphono-propionate is used
instead of phosphonoacetic acid triethylester. |

Examgle 42: 4-[N'-Methyl-N'-(3, 5—b|stnﬂuormethyl-benzoyl)-amino]-5-(1 -methyl-mdol-s-yl)-z-
methyl-pent-2-encic acud-N-cyclohexyl-amlde, Rg¢ (ethylacetate) = 0.45. The title compound
is prepared using exactly 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. |

Example 43: 4-[N*- MethyI-N (3 5-bismfluomemyl-benzoyl)-ammo]-s-ﬁ-H-mdol-s-yl)-z-
methyl-pent-2-enoic acnd-N-(D L-epsilon-eaprolactam-s-yl)-anﬂde Rg (methylene
chloride/methanol 19:1) = 0.33. The fitle compound is prepared using exactly the same
methodology as described in example 27, except that in step (f) of example 26 triethyl-2-
phosphono-propionate is used instead of phosphonoacetic acid triethylester.

Example 44; 4-[N'-MelhyI-N'-(3 5-bistnﬂuormethyl-banmyl)—amino]—5-(1-H-mdol-3-y|)-2-
methyl-pent-2-enoic acid-NocyclohexyI-amide Rf (ethyiacetate) = 0.46. The titie compound
is prepared using exactly the same methodology as described in example 27, except that in
step (f) of example 26 tnamw-z-phosphono-proplonate is used instead of phosphonoacetic
acid triethylester. ' o |

Example 4§ 4-[N‘-Methyl-N‘-(3 5-bistdfluounethyl—benzoyl)—ammo]-s-(naphﬂ'n-z-yl)-z-memyl-
pentoz-enmc acnd-N-(D L-apsllon-caprolactam-a-yl)-amude R¢ (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 tﬁethyl-z-phosphono-propiona_te is used
instead of phosphonoacetic aéid' tristhylester.

Example 46; 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-aminc}-5-(naphth-2-yi)-2-methyl-
pent-2-enoic acid-N-cyclohexyl-amide, R¢ (ethylacetate /hexane 1:1) = 0.36. The title
compound is prepared using exactly the same methodology as described in example 21,
except that in step (f) of exan_iple 20 triethyl-2-phosphono-propionate is used instead of .
phosphonoacetic acid triethyiest_ér.

Examples A to E: Pharmaceutical compositions:
Examglg A: Tablets, each comprising 50 mg of active ingredient:

Composition (10 000 tablets) o
active ingredient _ - 500.0¢g



WO 96/26183 PCT/EP96/00555

-123-
lactose T '500.0g
potato starch 35209
gelatin 80g
talc | |  800¢
magnesium stearate | 1009
silicon dioxide (highly daspersed) N 2009
ethanol | - qs

The active ingredient is mixed with the lactose and 292 g of the potato starch, and the
mixture is moistened with an ethanollc solution of the gelatm and granulated through a
sieve. After drymg. the remamdar of the potato starch the magnesium stearate, the ta!c and
the silicon dioxide are mixed in and the mlxture |s eompressed to form tablets each
weighing 145.0 mg and eomprismg 50.0 mg of actwa mgredlent; if deslred the tablets may
be provided with dividing notches for finer adaptatron of the dose.

Example B; Film-coated tablets, each wmpﬁsing 100 mg o_f active ingredient:

Composition (1000 film-coated tablets)

active ingredient ' 100.0 g
lactose " 1000g
com starch | 7009
talc _ a 8.5 o
calcium stearate ' ' 15g
hydroxypropyimethylcellulose  236¢
shellac - 0649
water q.S.
dichloromethane q.s.

The active ingredient, the lactose and 40 g of the com starch are mlxed together and tha
mixture is moistened with a paste prepared from 15 g of corn 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"
form tablets (weight: each 280 mg) which are then film-coated with a solution of the |
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"hydroxypropylimethyiceliulose and the shellac in dichioromethane (final weight of each film-
coated tablet: 283 mg).

Example C: Hard gelatin capsules, each comprising 100 mg of active ingredient.

C ition (1000 jes)
active ingredient 100.0g
lactose o 25009
microcrystaliine cellulose . 3009
sodium lauryl sulfate 209
magnesium stearate . 80g

The sodium lauryl sulfate is added through a sieve of 0.2 mm mesh size to the lyophilised
active ingredient. The two components are intimately mixed. Then first the lactose is added
through a sieve of 0.6 mm mesh sl_z_é and then the microcrystalline cellulose is added
through a sieve of 0.9 mm mesh .siz._e.' All four t_:gmpqn_ents' are then intimately mixed for

10 minutes. Finally, the madnegiqm stearate is added through a sieve of 0.8 mm mesh size.
After further mixing (3 minu'tes).' 390 mg portions of the resulting formulation are introduced
into size O hard gelatin capsules.

Example D: An injection or infusion solution, comprising 5 mg of active ingredient per 2.5 mi
ampoule.

Composition (1000 ampoules)

active ingredient 50¢
sodium chloride 225g
phosphate buffer solution (pH: 7.4) 3000g
‘demineralised water " ad2500.0 mi

The active ingredient and the sodium chioride 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 mi portions of the mixture are ir_ntroduoed into glass
ampoules which then each comprise 5§ mg of active ingredient.

Example E: An inhalation suspension, comprising propellant and forming a solid aerosol,
that comprisas 0.1 % by weight active ingredient:

Composition. - % by weight
active ingredient, micronised 0.1
sorbitan tricleate ' - 05
propeliant A (trichlorotriflucroethane) - 44
propeliant B (dichlorodifluoromethane and 15.0

1.2-dichlorotetrafiuoroethane) 80.0

With the exclusion of moisture, the active ingredient is suspended in trichlorotrifivoroethane,
with the addition of the sorbitan tnoleate using a conventional homogeniser and the
suspension in introduced into an aerosol container equipped with a metering valva™th
container is closed and filled up with propellant B under pressure.
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What s clsimed is:
1.A cor_npdund of formula |
Ri—C—N 0]
AN 1]
/CH—X——C-—Am
Ra_?H
L R,

)

wherein

Ry is aryl or heteroaryl;

ReIs hycrogen, lower alkyl or aryHower alky;

Rsis hydroﬁen. lower alkyl. arylor hetéroaryl;

R4 is aryl or heteroaryl;

X is Cy-Cralkylene, Cr&alkeﬁwene or C.-Cyalkanedienﬁlen'e, 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,

or a salt thereof.

2. A compound of formula | according to claim 1, wherein

Am is an amino group -NRsRg¢ wherein Rs is hydrogen, unsubstituted or substituted
lower alkyl, unsubstituted or substituted lower alkenyl, unsubstituted or

A
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substituted lower alkynyl, unsubstituted or substituted cycloalkyl, unsubstituted or
substituted (aza, oxa or thia)-cycloalkyl, unsubstituted or substituted benzo-(aza, oxa or
thia)-cycioalkyl, aryl, partially hydrated heteroaryl, heteroaryl or (unsubstituted or substituted
lower alkyl, unsubstituted or substituted iower alkenyl, aryt or heteroaryl)-suifonyl; and Rsis
hydrogen, unsubstituted or substituted lower alkyl, unsubstituted or substituted lower
alkenyl, unsubstituted or substituted iower alkyn&l. aryl, heteroaryl or acyl; or

- when the radicals Rs and R, together with the amino nitrogen form a ring - Am may also be
an aza-(cycloalkyl, cydoalkenyl 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 whlch is
unsubstituted or substituted.

3. A compound of formula | according to claim 1, wherein

Ry is phenyl or pyridyl each of which is unsubstituted or substituted by 1 or 2 subshtue_nts
selected from the group lower alkyl, triflucromethyl, halogen, hydroxy. lower alkoxy and
nitro; .

Rz is hydrogen, fower alkyi or phenyl-lower alkyl wherein the phenylgroup is uhsubstituféd
or substituted by 1 or 2 substituents selected from the group lower alkyl, tliﬂuoromethyl
halogen, hydroxy and lower alkoxy;

R3 is hydrogen, lower alkyl, phenyl, naphthy! 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; ;

R4 is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or subsﬂmtéh
by 1 or 2 substituents selected from the group lower alkyl, tnﬂuoromethyl halogen, hydroxy
and lower alkoxy; - !

X is Ci-Cralkylene, C-Cralkenylene or C-Cr-alkanedienytene; and

O
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Am is an amino group -NR;R_; wherein

Rs is an aryl radical selected from the group phenyl and naphth'yl, 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. amlno. lower alkylamino, dl-lower
alkylamino, piperidino, morpholino, thlomorpholmo. nitro, lower alkanoyl, halo-lewer
alkanoyl, carboxy, iower alkoxyeerbonyl carbamoyl, Iower alkylcarbamoyl, dl-lower
alkylcarbamoyl, cyano, N-lower alkyl-N-phenyl-lower alkylcarbamoyl and (phenyl or pyridyl)-
lower alkylcarbamoyl wherein the phenyl or pyridy! grou_p is unsubstituted or substituted by
lower alkyl, rifluoromethyl, hydroxy, lower alkoxy or halogen: |

atyl-lewer alkyl in which the aryl group |s defined in the ‘same manner as an aryl radical Rs
and which is unsubstituted or substltuted by hydroxy in the lower alkyl moiety;

a heteroaryl radical selected from the group pytrolyl pyrazolyl, imidazolyl, triazolyl,
‘tetrazolyl, furanyl. thlenyl |sexazolyl oxazolyl oxadiazelyl isothiazolyl, thiazolyl,
thladlazolyl pyridyl, pyridazinyl, pyrimidinyl, pyrazmyl triazinyl, mdolyl isoindolyl, benz-
|m|dazolyl benzotnazolyl benzofuranyl benzothlenyl benzoxazolyl benzotl'nazolyt
benzopyranyl quinollnyl and |sequtnol|nyl that heteroaryl radical bemg unsubstituted or
substituted by from 1 t0 3 radlcals selected from lower alkyl halo-lower alkyl halogen,
hydroxy, lower alkoxy, amino, lower alkylammo, di-lower alkylamino, nitro, lower alkanoyl,
halo-lower alkanoyl, carboxy, lower alkoxyeerbonyl carbamoyl. lower alkylcarbamoyl di-
lower alkylcarbameyl, cyano, phenyl, (Iovwer alkyl, tnﬂuoromethyl 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, . B

a partially hydrated heteroaryl radical selected from the group dihydropyrrolyi, __
dihydropyrazolyl, dihydroimidazolyl, dihydrofurenyl.__ dihydrothienyl, dihydrooxazolyl,
dihydrothiazolyl, dihydropyridyl and dihydropyﬁmidinyl 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. ammo Iower alkylammo di-lower
alkylamino, nitro, lower alkanoy!, halo-lower alka_n_oyl_. _carboxy. lower alkoxycarbonyl,
carbamoyl, lower allecarba_fnoyl. di-lower alkylcarbamoyl, cyano, phenyl, (lower alkyl,
triflucromethyi, halogen, hydroxy or Iew_er Ikexy)-phenyt and oxo;

* 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 parually hydrated heteroaryl radical Rs; :
lower alkyl that i ls unsubstltuted or substituted by from 1 to 3 radicals selected from carboxy
lower alkoxycarbonyl oarbamoyl lower alkylcarbamoyl, dl-lower alkylcarbamoyl. cyano,
amino, lower alkylamino, di-lower aikylamino prperidlno. morpholmo thlomorpholmo
hydroxy, lower alkoxy. halogen, lower alkanoyl and benzoyl -
C,-C1alkenyl that is unsubstltuted or substituted by carboxy or by lower alkoxyearbonyl
C;-cpalkynyl that is unsubstltuted or substltuted by oorboxy or by lower alkoxyoarbonyl,
cycloalkyl! that i is unsubstituted or substltuted by lower alkyl, hydroxy, carboxy or by lower
alkoxycarbonyl;
cycloalkyl-lower alkyl wherem the cycloalkyl group ls defned in the same manner as X
cycloalkyl Rs; | ’
(aza, oxa or thra)-cycloalkyl that |s unsubstituted or substituted by oxo, Iower alkyl phenyl-
lower alkyl, (Iower alkyl, trifluoromethyl halogen hydroxy or Iower alkoxy)-phenyl-lower
alkyl, carboxy or lower alkoxycarbonyl :
benzo-(aza, oxa or lhia)-cycloalkyl thatis unsubstituted or substltuted by oxoin. th_h_
cycloaliphatrc nng andis unsubstrtuted or substituted by Iower alkyl. tnﬂuoromethyl- |
halogen. hydroxy or lower alkoxy in the benzo nng,
lower alkylsulfonyl;
arylsulfonyl wherein the aryl group is defned |n the same manner as an aryl radloal Rs,
aryl-lower alkylsullonyl wherein the aryl group is defined in the same manner as an aryl
radical Rg;

~ lower alkenylsulfony!:
aryl-lower alkenyisulfonyl wherein the aryl group is def'ned in the same manner as an aryl
radical Rs;
pyridylsulfonyl that i |s unsubstituted or substututed by Iower alkyl trifiuoromethyl, halogen
hydroxy, lower alkoxy. phenyl-lower alkoxy. (Iower alkyl, tnﬂuoromethyl halogen, hydroxy or
lower alkoxy)-phenyl-lower alkoxy, phenyloxy or (lower alkyl, triﬂuoromethyl halogen,
hydroxy or lower alkoxy)-phenyloxy.
Rsis hydrogen lower alkyl, hydroxy-lower alkyl. (carboxy lower alkoxycarbonyl, carbamoyl,
lower alkylcarbamoyl di-lower alkylcarbamoyl or cyano)-lower alkyl c;-c7alkenyl c,-c,-
alkynyl, lower alkanoyl, halo-lower alkanoyl phenyl-lower alkanoy! that is unsubstituted or
substituted by lower alkyl, trifluoromethyl, halogen, hydroxy or lower alkoxy in the phenyl

e
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ring, or benzoyl that is unsubstituted or substituted by lower alkyl, trifiuoromethyl, halogen,
hydroxy or lower alkoxy; '

or wherein -NRsRg is a cyclic amino group sel_a_cted from

azacycioalkan-1-yl that is unsubstituted or substituted by 1 or 2 substituents selected from
lower alkyl, hydroxy-lower alkyl, cyano-fower alkyl, lower alkyl-(suifinyl or sdlfoﬁyi)-lowér
alkyl, phenyi-lower alkyl-(sulfinyl or sulfonyl)-lower alkyl, (lower alkyl, trifiuoromethyl,
halogen, hydroxy or lower alkoxy):phenybionr alkyl-(sulﬁnyl or 'smfonyl)-lower alkyl,
phenyl-(sulfinyl or sulfonyl)-lohar alkyl, (lower alkyl, trifluoromethyl, halog_an.' hydroxy or
lower alkoxy)-phenyl-(sulfinyl or sulfdnyl)-iower alkyi, di-lower alkylamino, lower
alkanoylamino, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, carbamoyl, iower
alkylcarbamoyl, di-lower alkylcarbamoyl, cyano, phenyl, (lower alkyl, trifluoromethyl,
halogen, hydroxy or lower aIkOxy)-phehyl énd spiro-indbloné that is unsubs_iituted or
substituted by lower alkyl;

diazacycloalkan-1-yl that is unsubstituted or substituted by phenyl, (lower alky, trifluoro-
methyl, halogen, hydroxy or lower alkoxy)-phenyl, ﬁyﬁmidinyl. (phenyl, lower alkyl-phenyl,
trifluoromethyl-phenyl, halo-phenyl, hydroxy-phenyl or lower alkoxy-phenyf)-lower alkyl,
{carboxy, lower alkoxycarbonyl, carbamoyl, iower alkylcarbamo&l, 'di-lower alkylcatbamdyl or
cyano)-lower alkyl or by (azacycloalkan-1fyl)-earbonyl-lower alkyl;

mdrpholino;

thiomorpholino; and _

azaheteroaryl-1-yi 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 benzotriazok-1-yl, that azaheteroaryh-1-yl
radical being unsubstituted or substitqtéd by lower alkyl, di-lower alkylamino-lower alkyl,
cyano-lowef al'kyl, hydfoxy, lower alkoxy, phenyl-lower alkyloxy, lower alkyithio, lower
alkanoy! or by halogen: | | -

or a salt thereof.

4 A compound of formula | éccording t6 i:la_im 1, v)vhéré_in |

* c L M 3 *
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R, is phenyl that is unsubstituted or substituted by 10r2 substituents selected | from the
group lower alkyl, trifluoromethyl, halogen, hydroxy and lower alkoxy;

Rz 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, tnﬂuoromethyl
: helogen. hydroxy and Iower alkoxy.

Rayis hydrogen lower alkyl phenyl naphthyl or indelyl 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;

Rals phenyl, naphthyl of indolyl, each of those radicals being unsubstituted or substituted
by 1 or 2 substituents sele_etedz_ffem the group lower alkyl, trifiuoromethyl, halogen, hydroxy
and lower alkoxy: ' '

Xis C,-_Cyalkylene or C-Cralkenylene; and
Amis an _amino group -NRgRg wherein

Rs is an aryl radical selected from the group phenyl and naphlhyl that alyl rad|cal bemg
unsubstituted or substituted by from 1 to 3 radicals selected from lower alkyl, halo-lewer
alkyl, halogen, hydroxy lower alkoxy, amino, lower alkylamino, di-lower alkylamino,

- piperidino, morpholmo thiomorphollno nitro, Iower alkanoyl, halo—lower alkanoyl, earboxy.
fower alkoxyeerbonyl carbamoyl lower alkylearbamoyl. dn-lower alkylearbamoyl and cyano
aryl-lower alkyl in which the aryl group is defined in the same manner as an aryl radlcal 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, triazinyl, indolyl, isoindolyl, benz+
imidazolyl, benzotriazolyl, benzofuranyl, benzothlenyl benzoxazolyl. benzothiazolyl, _""k'
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 atkanoyl, halo-lower

A
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alkanoyl, carboxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, di-lower alkyl-
carbamoyl and cyano; | o
heiemérjrl-lower alkyl wherein the hetefoafyl group is defined in the same manner as a
heteroaryl radical Rg; |

lower alkyl that is unsubstituted or substltuted by from 1 to 3 radicals selected from carboxy,
lower alkoxycarbonyl, carbamoyl lower alkylcarbamoyl. di-lower alkyicarbamoyl, cyano,
amino, lower alkylamino, di-lower alkylamino, piperidino, morpholine, thiomorpholino,
hydroxy, lower alkoxy, halogen, lower alkanoyl and benzoy;

Cy-Cralkenyl! that is unsubstituted or substituted by carboxy or by lower aikoxycarbohyl'
Cx-Cralkyny! that is unsubstituted or substituted by carboxy or by lower alkoxycarbonyl;
cycloalkyl that is unsubst:mted or substituted by Iower 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 thia)-cycloalkyl that is unsubstituted or substituted by oxo; or

aryisulfonyl wherein the aryl group is defined in the same manner as an aryl radical Rs;

" Re s hydrogen, lower alkyl, hydroxy—lower alkyl (carboxy. Iower alkoxycarbonyl, carbamoyl,
lower alkylcarbamoyl, di-lower alkylcarbamoyl or cyano)-lower alkyl, Cy-Cralkenyl or C3-C-
alkynyl;

or wherein -NRsRs isa cyclic amino group selected from

azacycloatkan-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 alkjl. tfiﬂuoromethyl, halogeti. hydroxy or lower
alkoxy)-phenyt;

diazacycloalkan-1-yl that is unsubstituted or substltuted by phenyl (Iower alkyl trifiuoro-
methyl, halogen hydroxy or lower alkoxy)-phenyl, (phenyl lower alkyl-phenyl. trifiuoro-
methyl-phenyl halo-phenyl hydmxy-phenyl or lower alkoxy—phanyl)-lower alkyl, (carboxy,
lower alkoxycarbonyl carbamoyl lower alkyicarbamoyl d:-lower alkylcarbamoyi of Cyano)-
lower alkyl or by (azacycloalkan- -yl)-carbonyl-lower alkyl.

morpholino;

A 0 O
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thlomorpholmo and

azaheteroaryl-1-yl selected from the group pyrrol-1-yl pyrazol-1-y|. imidazol-1 -yl. tnazol- <yl
tetrazol-1-yl, andol-1-y| benzilmdazoM-yl and benzotnazol-1-yl that azaheteroaryl-1-y|
radical being unsubstituted or substltuted by lower alkyl dislower alkylamlno-lower alkyl
cyano-lower alkyl, hydroxy, | Iower atkoxy, phenyl-lower alkyloxy, lower alkyithio, Iower
alkanoyt or by halogen.

or a salt thereof.
5. A cdmpeu_nd of formuta | according to clai_nl 1, wherein

Ryis phenyl lhat is unsubstituted or substituted by 1 or 2 substituents selected from the
group lower alkyl trifluoromethyl, halogen. hydroxy, lower alkoxy and nitro, or Ry is pyndyl

Rz is hydrogen or lower alkyl;

Ra Is hydrogen, lower alkyl, phenyl or naphthyl, with phenyi and naphthyl each belng u:_\sub-
stituted or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoro-
methyl, halogen, hydroxy and lower alkoxy;

R4 is phenyl, naphthyl or indolyl, each of those radicals belng unsubstituted or substntuted

by 1 or 2 substituents selected from the group lower alkyl, trifluoromethyl, halogen, hydroxy
and lower alkoxy; o
Xis Ci-Calkylene or 'Cz-c.alkenylene. and

Am is an amino group -NRsRswherein

Rs is an aryl radical selected from the group phenyl and naphthyl that aryl radical beir;é
unsubstltuted or substituted by from 1 to 3 radicals selected from lower alkyl, cycloalkyl
halogen, hydroxy, tower alkoxy, di-lower alkylamino, morpholino nitro and lower

alkoxycarbonyi; _

|
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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, halogen and amino, and is unéubstituted or substituted in the lower
alkyl moiety by hydroxy,

a heteroaryi radical selected from the group pyridyl quinolmyl pynmldmyl thlazolyl thia-
‘diazolyt, isothiazolyl and mdolyl that heteroaryl radical being unsubstituted or substituted by
1 or 2 radicals selected from lower alkyl, halogen and halo-lower alkanoyl
dihydropyrazoly! which is substituted by oxo and which is further unsubstituted or
substituted by 1, 2 or 3 substituents selected from lower alkyl and phenyi;

heteroaryl-lower alkyl wherein hetemaryl is selected from the group pyridyl, quinolinyl,
pyrimidinyl, thiazolyl, thiadiazolyl, ispmlazolyl and indolyl;

benzopyranon-lower alkyl;

lower alkyl that is unsubstituted or substituted by lower alkoxycarbonyt, carbamoyl lower
alkylcarbamoyl, cyano, di-lower alkylammo plpendino morphoalino, hydroxy or by benzoyil,
Cs-Cralkenyl;

Cs-Cralkynyl,

cycloalkyl that is unsubstntuted or substituted by hydraoqr _

cycloalkyl-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, lower alkyl, phenyi-
lower alkyl or lower alkoxycarbonyl; o -

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

lower alkylsulfonyl;

phenyl-lower alkylsuifonyl wherein the pheny! nng is unsubsututed or substituted by lower
alkoxycarbonyl;

lower alkenylsulfonyl that is unsubshtuted or subsbtuted by phenyl or halogen-phenyl
phenylsulfonyl that is unsubstituted or substituted by lower alkyl, lower alkoxy, lower
alkoxycarbonyl, carbamoyl, lower alkyicarbamoyl, di-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 subsﬁtuted by phenyloxy, _

Rs is hydrogen, iower alkyl, hydroxy-lower alkyl, cyano-lower alkyl or C;-Cralkenyl;

RN RO
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or wherein -NRsRs is a 6ycli'c amino group selected from

piperidino that is unsubstituted or substituted by 1 or 2 subsutuents salected from lower
alkanoylamino. phenyl lower alkyl hydroxy-lower alkyl, di-lower alkylamino hydroxy,. lower
alkoxy. carbamoyl phenylsulﬁnyl-lower alkyl or spiro-indolone whlch is unsubstituted or
substituted by lower alkyl

azocano;

aziridino that is unsubstituted or substltuted by lower alkyl, )

piperazino that is unsubsmuted or substituted by phenyl. lower alkoxy-phenyl. pynmidmyl
halophenyllower alkyl or by (azacycloatkan-1-yl)-carbonyl—lower alkyl

morpholino;

indol-1-yl that is unsubstltuted or substituted by lower alkyl. Iower alkanoyl du-lower alkyl-
amino-lower alkyl or by phenyl-lower alkyloxy.

benzimidazol-1-y! that is unsubstituted or substituted by lower alkyithio or by cyago-lower
alkyt: ST
imidazol-1-yl that is unsubstituted or substituted by lower alkyl;
1.2 4-triazok1-yl; and

benzotriazol-1-yl;

or a pharmaceutically acceptable salt thereof.
6. A compound of formula | according to claim 1, wherein

R, is phenyl that is unsubstituted or substituted by 1 or 2 substituents salected from the
group lower alkyl. triflucromethyl, halogen, hydroxy and lower alkoxy.

R; is hydrogen or lower alkyt;
R3 is hydrogen, lower alkyl, pheny! or naphthyl, with phenyl and naphthyl each being unsub-

stituted or substituted by 1 or 2 substituents selected from the group lower alkyt, triﬂuoro-
methyl, halogen, hydroxy and lower alkoxy;

% [ L M s *
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R4 is phenyl, naphthyl or indolyl, each of those radicals being unsubstituted or substituted
by 1 or 2 substituents selected from the group lower alkyl, tﬁﬂuoromethyl halogen hydroxy
and lower alkoxy.

X is Cy-C,alkylene or C,-C alkenylene, and
Am Is an amino group -NRsRs wherein

Rs Is an aryl radical selected from the group phanyl and naphthyli, that aryl radical being
unsubstituted or substltuted by from 1 to 3 radicals selected from lower alkyl, halogen,
hydroxy, lower alkoxy, di-lower alkylammo morpholino. nitro and lower alkoxycarbonyl;
aryl-lower alkyl in which aryl i is selected from the group phenyl naphthyl and indolyl and
which is unsubstituted or substituted in the aryl molety by 1 or 2 radicals selected from
hydroxy, lower alkoxy and halogen and is unsubstituted or subsututed in the lower alkyl
moiety by hydroxy

a heteroaryl radical selected from the group pyridyl, quinolinyl, pyrimidinyl, thiazolyl, thia-
diazolyl, isothiazolyl and indolyl, that heteroaryl radical being unsubstituted or substituted by
1 or 2 radicals selected from lower alkyl, halogon and halo-lower alksnoyl'
heteroaryl-lower alkyl wherein heteroaryl is selected from the group pyridyt, qulnolmyl
pyrimidinyl, thiazolyl, thiadiazolyl, |soth|azolyl and indolyl;

lower alkyl that is unsubstituted or substituted by lower alkoxycarbonyl, carbamoyl, cyano,
di-lower alkylamino, pipeﬁdino. hOrp_hoIino. hydroxy or by benzoyl;

Ca-Cralkenyl; - | .

Ca-Cralkynyl;

cycloalkyl that is unsubshtuted or substituted by hydroxy'

cycloalkyl-lower alkyt that is unsubstltuted or subsﬁtuted by Iower alkoxycarbonyl in the
cycloalkyl moiety;

(aza, oxa or thia)—cycloalkyl that is unsubstltuted or subsbtuted by oxo; or

(phenyl or lower alkyl-phenyl)-sulfonyl

Re is hydrogen, lower alkyl, hydroxy-lower alkyL cyano-lower aikyl or C;-C}alkenyl;

or wherein -NRsR; is a cyclic amino group selected from

AR
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piperidino that is unsubstituted or substituted by 1 or 2 substituents selected from |_ow;}
alkanoylamino, phenyl, lower alkyl, hydroxy-lower alkyl, di-lower alkylamino and hydroxy:;
azocano; e
aziridino that is unsubstituted or substituted by lower alkyl; b
piperazino that is unsubstituted or substituted by phenyl, lower alkoxy-phenyl. halophenyl-
lower alkyl or by (azacycloalkan-1-yl)-carbonyl-lower alkyl;

morpholmo

indol-1-yl that is unsubstltuted or substltuted by Iower alkyl, Icwer alkanoyl, di-lower alkyl-
ammo-lower alkyl or by phenyl-lower alkyloxy.

benzimidazo_l-1-yl that i is uns_ubstlttned or substituted by lower alkyithio or by cyano-lower
alkyl; | |

|midazol-1-yl that is unsubshtuted or substltuted by lower alkyl,

1,2 4-tnazol-1-yl and

benzotriazol-1-yi;

ELLL

or a pharmaceutically acceptable sait thereof.

7. A compound of formula | according to claim 1, wherein

Ryis 3 5-b|smﬂuoromethylphenyl Rz is methyl the group -CHR;R. is benzyl 4-ch|oro-
benzyl, 2-naphthyimethyi, dlphenylmemyl 1H-indol-3-ylmethyl or 1-methyl-mdol-3-ylmethyl
X is 1,2-ethylene or 1,2-ethenylene, and Am is an amino group -NRsRs wherein Rsis
pyridyl-C4-C.alkyl; Cy-Cralkyl that i is unsubsuwted or substituted by hydroxy' cycloalkyl

' havmg Sto 7 ting carbon atoms; (aza oxa or thia)-cycloalkyl having ! 5 to7 nng atoms g

mcluding the heteroatom(s) and bamg unsubstituted or substituted by oxo benzo-{aza oxa
or thia)-cycloalkyl having 5 to 7 nng atoms mcludmg the heteroatom(s) in the heterocycllc
ring and being unsubstituted or substituted by oxo; and Rgis hydrogen or C,-C,alkyl

or a pharmaceutically acceptable salt thereof. G
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8. 4-[N'-Memyl-N'-(3,&bisﬁﬂuommaﬂwyl-ben;pyl)-amino]_-5—(4-chlprophenyl)—pent—2-enoic
acid N-(&memoxy-benzyl)-amide according to claim 1 or a pharmaceutically acceptable sait
thereof.

8. 3-[N'-(3,5-Bistrifiuoromethyi-benzoyl)-N'-methyl-amino}-4-(1H-indol-3-yi)-butanolc acid N-
cyclohexyl-N-isopropyl-amide according to claim 1 or a pharmaceutically acceptable salt
thereof.

10. 4-[N’-Methyl- '-(3.5-blstrifluoromethyl-benzoyl)oanii_rlo]-s-(4-chlorophenyl)—pent—2-enoic
acid N-[2-(2-pyridyl)-ethyl}-amide according to claim 1 or a pharmaceutically acceptable salt
thereof.

11. 4-{N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1-methyt-indol-3-yl)-pentanoic
acid N-(1-naphthyimethyl)-amide according to claim 1 or a pharmaceutically acceptable salt
thereof.

12. 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyi)}-amino}-5-(4-chlorophenyl)-pent-2-enoic
acid N-(D, L-epsilon-caprolactam-3-yl)-amide according to claim 1 or a pharmaceutically
acceptable salt thereof.

13. 4-[N'-Methyl-N'-(S,‘S-bistriﬂuomiethy‘l-benzoyl)-amino]-'s-(tl-chldrophenyl)-2-methyl-pent—
2-enoic acid N-cyclohexyl-amide according to claim 1 or a pharmaceutically acceptable salt
thereof. ' o '

14. 4-(N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino}-5-(naphth-2-yl)-pent-2-enoic-acid
N-cyclohexyl-amide according to claim 1 or a pharmaceutically. acceptable salt thereof.

15. A phamaceutical 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 claims 1 to 14 for use in a method for the
therapeutic treatment of the animal or human body. -

RO
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17.A oompound aocordmg fo any one of olalms 1 to 14 for use in the treatment of diseases
that are responsive to antegomsatlon of the NK1 -reoeptor

18. The use of a oompound acoording to any one of claims 1 to 14 in the manufacture of
pharmaoeuﬁeel composmons for the treatment of diseases that are rasponsive to
antagonisation of the NK4 receptor '

19. A process for the preparation ofa compound of formula | according to claim 1, wmch
process oomprlses '

(A) N-acylating a compound of formula I

H—N 0
N\ ]
CH—X—C—Am
Ra_?H :
R, n

‘with a carboxylic acid Ry-C(=0)-OH, or with a reactive derivative thereof, or

(B) condensing a carboxylic acid of formula I

o.
P
R—C—N_ |
| /CH—X—C—OH
R;,—”(I:H
R

4 (),

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

A
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{C) - for the preparation of a compqimd of formula | wherein X is C>-Cralkenylene or
C«+Cralkanedienylene - 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 | into a different compound of formula |
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 [ having salt-forming
properties into a sait and/or, if desired, separating a resulting mixture of stereocisomers,
diastereocisomers or enantiomers into the individual sterecisomers, diastereoisomers or

~ enantiomers. '
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