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PCT/ EP96/ 00555 1- Aryl - 2-acyl am no- et hane conpounds and their use as
neur oki nin especially neurokinin 1 antagonsits The invention relates to
conmpounds of tfornula I ST ]
wherein Rlerr] is aryl or heteroaryl; Rlerr] is hydrogen, |ower alKkyl
or aryl-lower alkyl; Rl err] is hydrogen, |ower alkyl, aryl or heteroaryl;
Rlerr] is aryl or heteroaryl; Xis (err]-Cerr]al kyl ene,

C err]-C wwodedsks3nyl ene or CJerr]-Cerr]al kanedi enyl ene, POTEPI6ORSSS s an
unsubstituted or nono- or di-substituted am no group, a disubstituted am no
group being understood as including alsg.an am no group in which the am no
nitrogen is bonded into a ring,

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

The invention relates to ¢ompounds of formula |

P F
Ri—'C‘-—N\ (|?
R:;_---_CI:H/CH X—C—Am
R

4 ()
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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and salts thereof, to processes for the preparation of those conpounds, to
phér maceuti cal conpositi-ons—conprising those conpourds- and to the use of

t hose conpounds in the therapeutic treatnment of the human or ani mal body or
i n_the manufacture of pharnaceutical conpositions. WO 96/ 26183
PCT/ EP96/ 00555 -2- The
general terns uagg‘ er ei nabove and herei nbel ow preferably hai‘E-rlF.Pﬁ/ogss

f-ol | owi ng meay thin the scope of this Application: As al ready

menti oned, a disubstituted am no group Am |$ to be understood as being al so
an amino group in which the amino nitrogen fs bonded into a ring. That ring
may be, for exanple, a saturated, partlally unsaturated or aromatic ring.
Such a ring cgntains - including,the am itro referablyfromSto
RERARLJE AT RS R R AL
furt her het er meatingsswittin thecscop®obfthisiAppligtion: oxygen and/or sul fur atons, and
is unsubstituted or substituted. @ Amis especiall y an amino group

-NR[err]R[err] wherein R err] is hydrogen, unsubstituted or substituted
| oner al kyl , Asaldadyintentioved;a disubstituted amihd gromp Amlik torbe ynderstodasds Beigealsdin

Substl ut o | 6 A s S o it or Rl P4 A S Y N 1 o
or substi t ut cexampig; @ saturatedopastially unsaturatedor iacomatieining.cSuch a ringraontsinisy- including
hydrated het oig aiho 66 (bibath trint 316/8 b b‘iéhﬁlqrsofn éqai«ah 'td tHeSinih@Wirbgen,

al kyl , unsubstituted or substitut
het er oar yl ) - s¥IPfipAMay coptpinfudher hetero gtamso fas nxampls 0&99?"!- @xygenandiarisulfurt ut ed

| ower al kyl , atofmiebard it uhsubstiutedld?Stibdtrlitédl | ower al kenyl, unsubstituted or

substituted | ower al kynyl, aryl, heteroaryl or acyl; or - when the
radicals R err] and R err] together with the am no nitrogen forma ring -
Am may al so mmweamna(lpm hm&id@fbup DIRGRORhSI s is Jmams&nm:aabil ally

hyd d h d d

IRl 1) SRS e AR IS AT AN
at omts) tselt 5;:2 eﬂ:bStitumdnowemjjqnyl ansubstiuted dr ﬁllisﬁt\lfedaijﬂkﬁ.ﬂﬁlsufsaﬁﬁheddl Calsr havi
unsubst i

up to and i ngﬁ Q’é‘."ﬁ%ﬁ%§g‘§§5‘5‘8’%¥$‘§)’t"ﬁ£ upgd %ﬁ@‘%l’ﬁ%ﬁe‘ﬂbﬁ?ﬂw NRHs. )
Lower al kyl |tma)-cmloa8mkrmu.epariallphmm hieteoqarylplydteroarybart(yhsubstitated oy Substituted
sec-butyl, ﬁ\ﬁrfpéiﬁﬂ lunsplbﬁtﬂﬁgﬁ ¥ subBRARE Wwer alk@nyrieﬁi'}'l or %te%a%%dfoﬁyl and Ry is

preferably et
hydrogen unsubstatuted 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 methjyl.

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



Substituted | ower alkyl is to be understood as being |l ower alkyl that is
substituted one or nore tines, especially froml to 3 tines, by any desired
substituent (. s)y—Sobrstrtoents t hat———"—"6-96/ 26183

PCT/ EP96/ 00555 - 3- may be
menti oned by way of exanple are: aryl, partially hydrated heteroaryl, .o
heteroaryl, cycloal kyl, (aza, oxa or thia)-cycloal kyl, benzo-(aza, oxa or

t hi a) - cywoosslkigs, car boxy, | ower al koxycarbonyl, carbap@ikpechesss’

al kyl car banoyl , di -1l ower al kyl carbanoyl, cyano, am no, |ower alkylam no,

di -1 ower al kyl am no, piperidino, norphglino, thionorpholino, hydroxy,

| oner al koxy, hal ogen, | ower al kanoyl and benzoyl. Substituted | ower

al kenyl is to be understood as being | ower al kenyl that is substituted one

Or NDIe higyPa métiBRed BY Wiy 81 an deed ﬁyd?gﬂpg ' ' bstituents
fhat may b mntiﬁe?tﬁ?my Qfﬂg’ﬁﬁ%%‘f’g’? ary ,Bh%tbg%%%ar boxy and
| ower al I 87ay pxa or thigheyclaalkyl benzpreza; oxa enthin)-cycloalkyl, easboxydiower ood ™ as
bei ng | oalkexythitionyl| carbeahoyl, Jower alkyichbhMeyiOdifowe? ' jally
once, by, an 'ge'il ¥'ed / ubsyt-:i tra&rilt s%ﬁdsﬁgstitueﬁltkg%rﬁg@ﬂﬁ;?agﬁ%ﬂﬁ@ﬁtioned by
way of ewﬁ{g? yiamino, Q?w?fw g piperidino, maspheling, thiomerpholigpidydiaxir bony | .

Hal ogen lower alkoxye halogérr, loweh kikancyeandien@byle or fluorine, but nay al so be

i odi ne. Acyl is, for exanple, |lower al kanoyl, -substituted | ower

al kanoyl, e.g. halo-lower al kanoyl, aryl-carbonyl, aryl-Ilower alkanoyl,
het er oar Substibutesblower alkeriybis ¢o baanderstoodas singrlower alkenyl thatag substituted.onacy! i s

| oner al l¢s d ) ovl] | X etyl,. propjonyl or

pi val oyl , ﬁfié "r%?ys' ﬁp&%ﬁ@fﬂ%ﬁ&%{;&%@ sw’bf@f%@ %““%'Hﬁﬁrafée

- CONH] er mpnticngd by way ofjexample-are: aryl, hetptoaiyi, cafboxy andiowérealkaxieanyonybr napht hyl
each of which is unsubstituted or substituted, for exanple as indicated

bel ow foé ﬂjhe@/dl" Aryl is.preferably phenyl that is unsubstituted or
- Substituted lower alkynyl is to be understood as being lower alkynyl that is substituted one

or more times, especially once, by any desired substituent(s). Substituents that may be
mentioned by way of exampie are: éryl. hetei'oaryl. carboxy and lower alkoxy’carbonyl.'

Halogen is, for example, chiorine, bromine or fluorine, but may also be iodine,

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

Lower alkanoyl is, for example, acetyl, propionyl or pivaloyl, 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 élk’yl. 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-



substituted by one or nore, especially from1 to 3, substituents fromthe
gr éup consisting of halogen—1lower -al kyl, hale-dlower al kyl, (hydroxy or

| ower al kanoyl oxy) -1 ower al kyl, l'ower = al koxy | ower "al kyl, (am no or | ower
al kanoyl am no) -1 ower al kyl, | ower al kyl am no-1ower al kyl, di-I|ower

al Ryl ami no- | ower al kyl, (piperidinyl, piperazinyl, rmrphol i nyl or

t hi onor phol i ‘:sgwer al kyl, (imdazolyl or pyridyl)-Iowekpcs

reer capt o- | owe aw | ower al kyI (thio, sulfinyl or sulfonyl)-Ilower alkyl,
car boxy- 1| ower al kyI | ower al koxycar bonyl -1 guer al kyl , car banoyl -
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PCT/ EP96/ 00555 - -4- | ower

al kyl, | ower aIkIcarb | -1 ower al di - | ower al kyl car ba wer
2Kyl |1 over alPEFgioL. PRRER kmmvuwéeaus e SR Y Wower

al kyl ) - cycl oahkdﬂnyu. |wsu@h Cycloatiyl, tHylstxy oplowayalkyl)-eycioalkyl, cycioatkyl-l

i, My Wy o 8 b
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m)lr ]E)g(r)ll : ;1y| Caaltbmyhxypamlnnriptvpr aliylaraipo,odi-laweralikylamiop) h(vammqnoylahﬁnmplpeodm\g
;S)Eenyl %/hi1o h@g& P wer a @I'@iﬁhgmh%g}% WW?%' ﬂ@ﬁﬂ%%%

car banmoy! , | owbom-lnyewmamwar akomemwralkmmmlmcmHom ro,

| ower al kanoy Ly wﬁ.@d éa Ilgﬁﬁﬁﬂ‘n q_|
groups cont ai ne n the abovelﬁﬁasql gh su'bstlt ts ar ep \ er aﬁ){l

unsubsti - t ut Elrbamayl, G¥anoy mMméﬂ‘anpﬂéwl%@wséa EQMQT\S’MY' f RS'?EV\‘@E by
1 or 2 substi begidy @%éﬁf iRthe ilﬁwﬂ ‘iﬂlﬂf p"lﬂ%hb’%ﬁt&&l‘lﬁ akd ﬁr&*e%ﬁl Bat-,

hal , hyd d I t d t h
above | st of %?ﬁ}x may femsplyst iswisebe, SUEBIRA, Y SRR X1 P2 BOIPREIS ey
t lhﬁrffe' Vﬁs | : k?lwﬁd!frbm the! Broup lovier @lkyf, lﬁiﬂuﬁﬁémilﬂiyﬁ hifogér) Bydroky ?ﬂﬂawhb’alkm he
a en ower e ower. .a articul ar

eyl Thet”| eatrelnCorins cluecinia pelre s b 6Aay punstileflS afs Areterbie et o
froml ovvelr al stituted; butimaythemsdives likewiae bg substitutett, forexamplelabthernitedgenby lower
Het S 0 [

het 2; g?%l e oflkgl éhe?@?@efﬂgﬂ ‘?E*“’"g'or’rg%“'%zgi?‘g@g I%Bgrggﬁ% %ﬁ%gﬁgﬁmﬁginocycl e
aromati c het eunsupbstitstedrar substititediby h ob2 substituentsisglected dromslowenalkyt. tafiyramethyl,
pyrrolyl, pyr ﬁsﬁé%( hy& ggﬁ@‘oWer?IR&yazm yl, tetrazolyl, furanyl, th! enyl ,

|soxazolyl oxaz razol'y |soth|azolyl t hi azolyl, thia- diazolyl,
pyridyl, pyrlda2|nyl pyr|n1d|nyl pyrazi nyl , tr|a2|nyl |ndonI

i soi ndol yl | bmierésqndﬂed asaamptaeazsowsarembd RBRELAY MdRAbtic mamw

benzoxazolyl ben hi'azol y nolinyl or isoquinolinyl. Heteroary
gkﬁy

radicals are BH!%MHM"&?G g1qriéfnembered n@ﬂ@ﬁvﬁr@ryyawwcxﬂﬁ@ a
especial ly fr%&-d\%eﬁzerﬁ.lmf‘gt Bhd!RMoP exdthi€ J@ﬁ}o e*natdm ididazelyiCiaealal i ng of
i 3/ ower
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al kanoyl, car Hﬁmﬂvl bym@r pﬁdamyr; pyrimsioiyl, pyra mrmﬂnyl indlolyl, isdlridplyl; el Oy | |

di-Tower alkyl C% ?yq%nzgtnazo(f% abenzofuranyl benzothlenyl 'benzoxazolyl, benzothiazolyl,
qumolnnyl or isoquinolinyl. Heteroaryl radicals are unsubstituted or substituted, for example
by one or more, especially from 1 to 3, subshtuents selected from the group consisting of
lower alkyl, halo-lower alkyt, halogen hydroxy, lower alkoxy, ammo 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,



Partially hydrated heteroaryl is, for exanple, a heteroaryl radical as
defi ned above that contains at | east one hydrated double bond. It
+epresent-s—Hor—exenpte—dthy dropyrrotyts WO 96/26183—-
PCT/ EP96/ 00555 di hydr opyrazol yl, di hydroi m dazol yl, dihydrofuranyl,
di hydr ot hi enyl , di hydrooxazol yl, dlhydrothiazolyl, di hydr opyri dyl or

di hydropyrimdinyl. A partially hydrated heteroaryl radical may be
unsubst iﬁ’lﬁﬁfklﬂ substituted by e.g. from1l to 5, espegce/Erysobssso 3,
radi cal s selected frome.g. |ower alkyl, halo-lower alkyl, hal ogen

hydr oxy, |ower al koxy, am no, | ower agkylan1no di -1 ower al kyl am no, ni
| oner al kanoyl, hal o-ower al kanoyl, carboxy, |ower al koxycarbonyl,

tro,

car banoyl , | ower alkylcarbanDyI di - | over al kyl car banoyl , cyano, phenyl,

CLV=" Boilpy i, M Rgom, BBV 30 o YR SO - P
Ex arrplh e dihy@rothiazolyh dihydiopyrigyl ondihysirapydmidinyl Atpartially-hysirated hetaroanihradicak o Ibe
Rl A AR A R
1, 2- pr offpMemg. lowerglieyl, thalocipwen glisyg eraamdmsv. tower alisaxy; amme

qlerr] - Ghfarkd, & Féll?ylarﬁiﬂé rma@iwe?aﬁa.?ayﬁ BB et afkan ?carﬁlik?ﬂ&ﬂéf' ene o

1, 4- butenylene ut may: al so be branchéd, f.or exanp e 1, 2 ropenyl en

1, 3- but @kpreAEonYY E?’P?WQX'éM‘A'WE\%'- fiidovsar aikylcgroapoyl, oyap lene or
1, 2- pr ogewss ﬂ%iﬁ% maﬁwl | Bydroky 4r RWEESINDX§) Shenyl and oxo.

C[err] err] ene 1 s preferably unbranched
Clerr]-Cerr]al kanedi enyl ene, for exanple 1,4- butadienylene or

1, 5- pen'CiO-ARyIbAsIS e. Winbisnciveth C 5C-alkylene, foraxainpie 1,2-ethylene; r[8-propylénepemt a-

CLErY| Rt Stk e b R M e Ao 5 o

f or exanpi,8;butylene. Ci-Cohikylendiy espddially 1,2eiwyiena) k§propylens pet,2girdpylene.

and
for

ne.

r
e or

or,

trifluoronet hyI Hal o-1 ower al kanoyl |s, for exanple, trifluoroacetyl.
Lower al ken X for. exanple, ethenyl (=vinyl), al I%/ 1- propenyl,
i sopr op Gafh lkgwlqne ige MWMP&-Q'MKMBQ.MRMNG1 -9"‘9"?'3“9 13

propenylene or 1 4-buteny|ene. but it may also be branched, for example 1 2-propenylene
- or 1,3-butenylene. cz-C-;Alkenylene is especlally 1 2-ethenylene or1 2-propenylene and in
partlcular1 2-ethenylene '

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

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

Halo-iower alkyl is, for e'xampilé’. halomethyl, for'ex"émple chioromethyl, or, for example, tri-
fluoromethyl. Halo-lower alkyl is especially trifiuoromethyl.

Halo-lower alkanoyi Is, for example, tﬁﬂuoroacétyl.

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



Lower al kynyl is, for exanple, ethynyl, propargyl or 2-butynyl. WO
96F26183 N —_— -

PCT/ EP96/ 00555 - ' o - 6-
Cerr]-Cerr]Al kenyl and Clerr]-Clerr]al kynyl each as a meaning of R err]

of "R[err] are preferably bonded to the am de nitrogen via a sp[err]carbon

and are then, r mple, allyl, 2-nethyl-allyl or propargy
respecti vel y.wag&@?gal kyl contains, for exanple, from3 to Fr%lr',ef erably

from3 to 7, ring carbon atons and is, for_gxanple, cyclopropyl,
cycl obutyl, cyclopentyl, cyclohexyl or cycloheptyl. "Cerr]-Cerr]
Cycloalkyl", Cerr]-Cferr]-cycloal kyl" etc. nmean a cycl oal kyl radical

havi ng the ingi ed nu r~0of ring.carbon ato | oal kyl .prefe ly is

Unsubst | t ut edCECTMpRY S Gralortys fer i & (eaiitd BERe grffe s pretaratit borklerip e <

i ndi cat ed abcamidé aitrogenwia apﬂ-ﬂrbon and arertherg Sgreaxampley allyl) 2-methylallyl tonpropargyt,

substituents §$°%$§f fromlower alkyl, trifluoronmethyl, hal ogen, hydroxy
V.

and | ower al Aza, oxa or thia)-cycloalkyl may contain e.g. one or
two, especially one, ring hetero atom(s). It contains, for exanple, from3

to 8, prefer axhi ' | t a,
oxa orpt hi a) - %ﬁ%@ﬁ%ﬁl&i{‘ﬁg ?é}ngﬁﬁu s'?ii?l?te *égér%@tsl &@W@m%&
exanpl e, pyr rig/foeexample, Syciepropyl,cyclobutyl; exclopentyl, cypichexyl oteyciobpptyl. "Cs-Cr-

t et rahydr ot hi d@;gﬁ ' ladh B : I-}.,w

al kyl - Z-I omr%%ﬁbar o'nyc?qapl)‘ly ngﬁfe S‘i"ﬂh ?icggﬁkr%ﬁ%ﬁwgh &ogg*r&%}hy of
Chi omor phol | rfngzzagy atams., Gyciasikyareiarablys ynsubsStiieg Sut ey alsa be supstitited, for

t et r ahydr of ur@@ampieby thesubstitudnts ingitated aboVeor 1w alidi, or, More es?eciallyl by one or
thiolan-2-on-3-yl'). In particular, (Aza, oxa or thj gél-cg/cl oal kyl | s

azacycl ohept WOE ?H'%efs!%?@?fgm. alkyls ifioromgthyk hylpge my%@ﬂéﬂé('%f oxa
or thia)-cyclaikddgyl is, for exanple, an (aza, oxa or thia)-cycloal kyl

radi cal as defined above that contains in addition e.g. one or two,

preferably one, anellated (=fused) benzo ring(s) which in turn may be
unsubst i t ut ed(Aza, cxales thia)tyelbalkyl.py contaimel gcariecal tad,@spedially oneringrhetiroal s. | n

particul ar, bgpzas(@; : ‘1 hi.a)- Q3] i /- o-
azepi n- 2- on- S%ﬁ&—) I?@‘ggﬁ%?%ﬁxgg‘?kﬁ’?,@ %ﬁé%?#@éraeél(ifrﬁbrp §'égk'ﬁ.ﬁ %&E\%ﬂ'{cﬂﬂw
pyrrolidino, theheteraiton(s).{Aza oxa oothiakeycloalkyl that is uinauhstitutedcor subsjituted isafobc ano
8- menbered rj an-Jde el subst | ' ' t
< unubet 1t ubaiele, PYFRERHE 8 SEY. el MG Pabilchohid 84 &4
1- et hyl - spi r@iperisin2.Doder4)-yl 1-phepyiiowsr glkyl-4-lower alkoxycarbonyl-piperidin-4-yl,
morpholin-(2 oder 3)-yl, thi_omorpholin-(z oder 3)-yl, piperazin-2-yi, azacycloheptan-2-on-3-
yl, tetrahydrofuran-2-on-3-yl or tetrahydrothien-2-on-3-yl ( = thiolan-2-on-3-yi). In particular,
(Aza, oxa or thia)-cycloalkyl is azacycloheptan-2-on-3-yl ( = hexahydro-azepin-2-on-3-yl).

Benzo-(aza, oxa or thia)-cycloalkyl is, for example, an (azé, oxa or tl'lia')-cyclo_a'_lkyl radical as
defined above that contai'n's in addition e.g. one or two, preferably one, anellated ( = fused)
benzo ring(s) which in tum may be unsubstituted or s‘t_'x.b,stituted,' e.g. as indicated above for
aryl radicals. In particular, :benzo¥'(az§. oxa or thia)-cycloalkyl is 1_.3.4.5-tetrahydrobenzo-
azepin-2-on-3-yl. |

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

| Azacycloalka'n-1'-y'l Substituted by .sp'i_ro-i'ndd_lgne that is unsubstituted or substituted by
lower alkyl is e.g. 1-methyl-spiro(indolazfonea,4‘-pipelidino)_.
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-7- An aza- (cycl oal kyl,. cycl oal kenyl. or cycl oal kynyl) radi cal bonded via
T T TNyt rogen—atonrTs—=especi alHy—aracyetoatkan- 1-yl (see -abeve) or

azacycl oal ken-1-yl, for exanple 2,5-di hydro- 1H pyrrol-1-yl, but may al so
be azacycl oal kyn-1-yl . D azacycl oal kan-1-yl is, for exanple, piperazino>"
Azaheteroaryl-1-yl is, for exanple, pyrrol-1-yl, pyrazol-1-yl,

i m dazol woosheissr | azol -1-yl, tetrazol-1-yl, indol-1- ylpcm;mﬁslazol -yl 5
or benzotriazol -1-yl. Salts of conpounds of fornula | are especially
pharmaceutically acceptable salts. Cam- pounds of forrmula | having a basic
group, for exanple amno, can form for exanple, acid addition salts wth
suitable m neral acids, such as hydrohalic acids, sulfuric acid or phos-

h hyd
phor 1 ¢ 261 -l uSakilH BRI rgRuPb e ki oy "/ 001
aci ds orespeciallyazacysloalkaniry fsep aboye) PEQZGCY@?E"@XIaMJ for mm%mmdmt es,

benzenestH-prori1 88 bubmbg bids Be abadyBibakgin1.gf N\-cycl o- hexyl sul famates
(cyclamates); or salts - with strong orgam c carboxylic acids, such as | ower

al kanecar boxylic acids or saturated or unsaturated or hydroxylated

al i phat iDiazlicyelodicaryl-yids, focx@mplef pipera®ad | € acetates, oxal ates, nal onates,
mal ei nates, fumarates, nal eates, tartrates or citrates. -Where the

conpounds of formula | contain an acid group, corresponding salts with

bases azeheteranyhdsybisploe exdmple, pymotai-yl, pyrazoRBppidazol- Rytk@bzol gl al  or
al kal i n BWEIHF‘H a“ﬂ%lmn%%hf g@%l e sod“JW pot assi um or nmagnesi um

sal ts, arrrac Yy acce Tetal salts, such as zinc or
copper salts or salts wi'th amonia or organic anmines, such as cyclic

|
o, 1. Sl s of Gyl arleb sl S SRoor i s g, Bt 01 | Over
hydr oxyPP%“zi‘Pwa h hmsn a hasieoroup, mgxmplpammnmndm Iferexampleigticii nes.
Cycli ¢ aakitier sdilsWith!stitatie Aifera acid® gléapéé gﬁmhaﬁ@éﬂ?%@mb & °k§l‘&§ ridine or

pyrroli dhne T‘gﬁ?e cone I nto considerati am nes, for
exanpl e PSRRI, foraxampie hydrochigides) bydrohsomiges, euﬁawvdmmmﬁes for
exanpl e phosphiates] seis With @itablk anmmmmﬂaemw&d& or N-subStitited dikamiem nes,

i ony SR gtk Sa el P indon, iperasdoran o ere-
tri - et hhexylsuifamates dcydiamatisiyor shitsmith strioliy brgasicearbbiic a&iiis) SacihaLiowbe!

exanD! @ qyebh aflhil Bl B Bt or Al B o005 SRSk GRBBSAR TS ©f

formul a
acids, for example acetates oxalates malonates maleinates fumarates maleates

tartrates or citratas

Where the compounds of formula | contain an acid group, corresponding salts with bases
are also posslble for example oorrespondmg alkalu metal or alkaline earth metal salts, for

| example sodium potassium or magneslum salts, pharmaceutacally acceptable transition
metal salts such as zinc or copper salts, or salts with ammonia or orgamc 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, plpendme or pyrrolldme There come into consnderabon as mono-lower
alkylamlnes for example, ethylamine and tert-butylamme as di-lower alkylamunes 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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-84 havi ng an acid group—for exanpl e carboxy—and a basic group, for
exanpl e am no, can be present, for exanple, also in the formof interna
salts, that is to say in zwitterionic form or one part of the nolecule may
be-in the form of an internal salt and another part may be in the formof a
normal salt. | uded are salts that are unsuitable forpebgpﬂﬁgggtlcm
uses, since they can- be used, for exanple, in the isolation and:
purification of free conpounds | and the phgarnmaceutically acceptable salts
t her eof . The conpounds of fornmula | - including their pharmaceutically
acceptabl e salts which are al so included bel ow - have val uabl e

har nacol ogi cal erties n | ar, they act _as eurok i n-

Pt agon s TGO AT Bt 5o sxfivia oy, and i besiE gl st kadiple it can be

di sease synptmmmhatemmla:alsswtharfomofahlamabgeltshhaﬁetnrsayﬂmminémmmme P

and neur o- S Or

nerves that contaln ‘a nu Ol ‘neur o- espeC|a ins and
nﬁ\&%h% m%mmmm%immawgﬁh%ﬁ y

CGRP (= cal citheform ojmrmalaﬂteﬁlspmmeépre saltemtanemsu oomMmeMndory

nerves resul ek hidbel iigbar 64 GARCSR SRR thdlifongha plfincalién b Mor ©

an trigger a

especial |y substance neurokinin A are -secrete n
acute infl ammww%mmﬂmwweleusmﬁm i on. That

i nflammatory reaction proceeds mainly via NK1 receptor activation and

I ncl udes especially vasodilatation, mcrova cuI ar | eakage, -recr t of

i nf| ammat ory T'liﬁ&ﬂéﬁ‘@gs qffarmayla bxintlyding thejr F"M ﬁ UHE‘:“

?rN & gc hocontst rdl§d inelgdédTBéI&Ml h&#@vﬂ@iﬂdﬁdpﬁ&odﬁgn&dﬂﬁroﬁﬁﬂéﬂkﬂ pamaaan; ?ﬁ?ﬁ?hﬁs
recept or 0 ac cts. ar i C s o as ma.

The phar macol "E!-H[T i&"kﬂ?"% (F‘kg ‘E‘Eﬂ?ﬁﬂ’ﬁﬁb@‘g‘? M aﬁ

especi al | y ondisdaseapinptoms tnstaronauiedtfhmadéhymwmbn oﬁsubstance Weanuamm;f

some conpoun s oté[];o%t additionally also on the antagoni sation of the

NK2 receptor. nds of formula | are therefore capabl e of
i nhi bi ting neurogenic inflammtion and tachyki ni n-i nduced

P oot sy A 4B A Sy o i A RRR G s 0" ™! 2
exanpl e, | n vpeptides, hspemﬂlhlwinm anth GGRPY megiciloningeneelated paptide). (‘E{e@cﬁya-
Fecombi nant. hioSl e Seishry rvey gl b Rcal HleBfert pifGpp Al e e gt Nidre
[err]M | n adesperigly subistapce P and neurokinin A are secreted, which trigger an acute inflammatory
reaction termed neurogenic inflammation. That inflammatory reaction proceeds mainly via
NK1 receptor activation and includes 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 reeeptor and in the case of some oompounds of formula |
additionally also on the antagomsatlon of the NK2 receptor The compounds of formula |
are therefore capable of inhibiting naurogenlc inflammation and tachykmm-mduoed
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-AlaBJNKA(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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efH-eetve—for—exerpte—+i—v vo—+A—ttre—iiE—bronchospasm t est +n- gui nea pigs.
with EDerr] values of about 0.05-1 ng/kg p.o., the test conpounds being
given 2, 4 or 24 hours prior to the intravenous adm nistration of 3.0
[err]g/kg of [Sar9, Met(2) 11]-substance P [=SarSP]. The chal | enge by Sar SP

i nduces ' ease in intratracheal pressure In the gpcCHERIGVOSSS. ¥
Furt hernore, some of the conpounds of fornmula | are effective also in the

in vivo NK2 bronchospasmtest in guinep pigs with EDferr] values of about 1
ng/ kg p.o.. In that case the increase in intratracheal pressure is induced
by intravenous adm nistration of 0.8 [err]g/ kg of [beta-Al a8] NKA(4-10), the

(st e i o A . . o ta th
thal | ongls SOivE oP it 946 e i broPiBbafn bt AlinbaRids i by 0
ant agoni alugsef abput 0:05 tmglg:p.o-The test campaundsbeing\giverc2, Asor 24fhoursqeior tor s,

Chei e | oAb _ . h
hot ong b Mlihd 8 sBhfisuaiar B 26 kg LSS Malod Y AL ARl [ 2 Bart

f or nul a_Thetctlaﬂgmsmyi_s_anSPyr@eqan _im':rn_aseh'e inatracheal pressuteio the guineadigs.or t he
di 39”05'ﬁu@nErrﬁorBLEH’r\fJof%e&ﬁf&ﬁﬁéoﬂ&ﬁ@lﬁ@ﬁ%ﬁmﬂé?ﬁﬁaﬁﬁﬁgl vibgRikePper and

| ower respiratory tract, for-exanple bronchial as ergi c asthnma,

non- al | chrgnghogpasmiest inigLined pigs with EDscvaluesiof about 4 mokgme In thatwase then

condi ti tRafrabhdaPHi "H&Jc&ﬁ g.g‘,#% | ' loF ¢ eﬂyn?gary
fibrosi ? 0 "s\?gﬁFhous aetafg’kt%%g;- | seg%g‘s o] ?i%%'ﬁ?ﬁ‘b‘%gr@"a ronchi al

ci r cul at{peta;Ala8)NKAEs1Q)thertest comprugts being administesad; for exangple g2:hauss prior to

met astaqﬁﬂmg,’bﬁﬁéses of the gastrointestinal tract, such as Crohn's

di sease, Hrsprung's di sease, diarrhoea, mal absorption conditions,

i nflammatory conditions; in affective, traumati-c or-inflanmatory di sorders

of the W&ﬁipoﬁﬁ&!s&%ﬁrﬁﬂffﬁbeﬁé‘&% ESpetiafiy S4'antagonikts GHNIKICRBEGRSIS CTheiraNXi €LY

. i .
states, m.graine and other forns of cranial palin, strokes, enesis: diseases

of the ACHORIOR that glpss ofsacaptars, theiraciipn an ralated teceptor systemsorexanmple N2y (o t he
m croci reand oiiiér@stions nobassadiatdd vithtRe NK 3ecaptorsrehtiér th& computfideyHbimula Feases of

Sphent ¢ BRAPRRIFAIN.RRl B e Rieverlon e FRamisnf inthéimbopot BnvHRRE RS o et on
of neur aliseases; fortexamplei diseasesof the bpper and biverrespitatdry tract sforexample/ ol ved in t he

D arpoindaotshie BARAR, S RnAL e s, PSPPI ARAO PR, . o

pl ays arsecretion cenditions, such as ebronio beonghiivantbeystic fitvesis; pulmenaryifirasisradi t | ons  of

- 0~

pai n, | NaRhd tidfogRe uibdhses bf Rk Puittio rﬁ%&% i&lfhﬁc&%r Slenis plitibhary/ St €M
such as 1In anX|et§-states, enesi's, schizophrenia an épression, and in
cer t ai n high bleodipregsuie rangiogenesisa mefastases; idisqasesof the gastreintestinabirartAush i n
| nf | aMegsQergngls 388ERS HirfoHiy'§ disddbe! GtiGaRAnslaBioRitioh (cBndibdnis! ihflartistory
conditionﬁ; in affective, traumatic or inﬂammatoni disorders of the central and peripheral
nervous system, such.as .depression, anxiety states, migraine and other forms of cranial
pain, strokes, emesis; diseases of the blood vessels, such as the cranial vessels; diseases
relating to the microcirculation in vaﬁ'ous tissues, such as the skin and eyes; diseases of the
immune system and of the reticqlohiéﬁbcytary system, such as in the splenic and lymphatic
tissues; pain and other disorde_rs'in wﬁich the _a_cgiqn bf neurokif_:ihs. tachykinins or other
related substances are im)olvéd in the pathogenesis, pathology and aeﬁology.

As already mentioned, the compounds of formula | also act as antagonists of substance P.
Substance P plays an lmpbr(é_nt role'in various _disorders; for example in condit‘ions of pain,
in migraine and in certain diéérders b_f the central nervous system, such as in anxiety states,
emesis, schizophrenia and depression, and in certain motor disorders, such as in Parkin-
son's disease, and also in'inﬂ;'ammatory diseases, such as in iheufnatoid athtitis; iritis and
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PCT/ EP96/ 00555 copjuhetivi ti s,—n di seases—ef—the respiratory organs,
sych as in asthma and chronic bronchitis, in disorders of the
gastrointestinal system such as in ulcerative colitis and Crohn's disease,
and in hypertension. The subst ance- P-ant agoni sing effects can be

denonstr at ed.wé 9éneigerl €, as follows: in vitro, for exanpl epciE®sidsasi Nng
of [err]H substance Pto the bovine retina in the radi o receptor assay
according to H Bittiger, G ba Foundation_§guposium 91 (1982) 196-199, is
inhibited wwth 1 Cferr] values of fromabout 1 nM A change of behavi our
I's produced in gerbils by I.c.v. adm' ni stration of substance P nethyl

t That - it | | ' | t ti f
Compounds. of FoRmeyidinfsdallh bf thé fuspliay ipgils, SionaSi kbt Berdhf Sl 0" 0
A. Vassout et IHPncnm @r#-m%erppfebe mmmn@w@ubsuqmsen Ricaraivecolitis and

Pepti des: Cel@grohas dadsdVah@ ithypertdibion, Ol 0gy" congress in Wrchester, Mass.,
1990. In that procedure EQf err]ifﬁ,val ues of about 1-5 ng/kg p.o. are

obt ai ned, thus pointing to the possibility of using conpounds of fornula I
in the treat nmtsmétadcspmoaismbhwea%&ﬁBbdaﬁbﬂmw?hﬁéﬁ: e Ygntion

rel ates very ci al Q unds of formula | erein err

phenyl or pyr‘ﬁ'&?% Eﬁ%@f%'ﬂfp é}qmaﬂem%mswiawymmwmmpewr2
substituents méﬁamﬁhuf:g Wﬂ {Bntigar] Ciba Foudition Syipositirh i9 (Y5829 Frgé»%?.,.s inRibiteE N
hydr oxy, Iovver X mh&o Lﬁberr] i s hydrogen, |ower

phenyl - | ovver b \ﬂ%‘g ‘ﬂfh group i s unsubstituted or substituted
by 1 or 2 substituents selected fromthe group | ower alkyl,

trifluoronet I dlo Ikox err dro

| oner al kyl , w#ﬁ""'@? °?§§'{'h1"l%& Aipducadin ’K\E\Hy Vpﬁéh'msv%m{snﬁaféd’ Rt yl
each being urﬂstﬁas't'hat effect can be irthibited un mb after peroral admmmmewommahmwd
fromthe groy

al koxy; Rl err |s P enyf“e“i?é’:&{%t’ﬁfﬁr%hw H"g drox '8%1\”%‘

bei ng unsubstpresentad atthes1Bubstance Band Relatext Péptided: leﬁla&ﬁﬂﬁd&uﬁﬁﬂ@s‘&bﬁw t he
group |over ghkdiess in’ WH’cHQ&tQWJQE’ l 19&%%3&;0@6%% 980ed <(:)ry\"'i’>on_.|f'i Lg?ng\fk
P.0. are obtained, thus pointing to the possibility of using compounds of formula { in the
treatment of diseases of the central nervous syét_ém. |

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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] - Cierriatkenytrene—or -

Cerr]-Cerr]al kanedlenylene and Amis an anmino group -NRerr]R err]

wherein Rerr] is an aryl radical selected fromthe group phenyl and

napht hyl, that aryl radical being unsubstituted or substituted by from1l to

3 radi codopspelsect ed from | ower al kyl, hal o-1ower al kyl PCRERISOASSKY | |,
hal ogen, hydroxy, |ower al koxy, am no, |ower alkylamno, di-I|ower

al kyl am no, piperidino, norpholino, &8 enorpholino, nitro, |ower alkanoyl,
hal o- | ower al kanoyl, carboxy, |ower al koxycarbonyl, carbanoyl, |ower
alkylcarbanoyl di -1 ower al kyl car banoyl, cyano, N-1ower

| kyl - | dyl |
gl kzl ca #ﬁMeré%ﬁlk&%L GP%P’%@?% rou%rl gytrJlnsﬁb)st i ta\tNgEi or

substltuted by I ower al kyl, trifluoronethyl, hydroxy | oner al koxy or

hal ogen;Amfs)dnérﬁnegmbkuk,ﬂsrwmimh the aryl group is defined in the sane
‘manner as an aryl radical R err] and which is unsubstituted or substituted

by hydroxy in the |ower alkyl noiety; a heteroaryl radical selected from
t he gr odis 997 Al Fdical splested)fiom the groypAbepy! and paphitiy. that and radicabbeing  f ur any!| |
E EI e gyl unbabsstinted wmbmwbyﬁomqnaelrameéwbeleam&m Rk sikyl, Rdio-lowerl v | |

i adi a ri ri azinyl,
" indol yl Zaﬂéy%’gyd%ﬁﬁfﬁ ql\éloggﬁﬁ{yhg%fa%&al Xy BE% a?%rﬁﬁb rﬂ%e?uranyl Y
benzot h|3!?1¥W'“"‘bEWENGQ-G!WPHO"BGHEIQWR@QMWﬂlwﬂwcﬂywaﬂwalo'lwfﬁhoI i nyI and

| soqui naikaRyyl, cartiky, IBWErcElXyodrbdnyr carbambyl] 19geriyicaaioyl, ailowsr substit ut ed

ol ogen asd %wyﬂ%a&lst-i%E%(ﬁ%ﬁé%‘%ﬁ%% g&%@(ﬂhﬁﬁﬁfeﬁ%ﬁﬁ»
al kyl amltmera icabamoyhwderein therpbghy! on pyrisiv gsous:is unsubstityted or substituted byowe r
al kOXyCvaﬁlkM.trﬁlﬁérbﬁﬁﬂ&I hrti trwsl—hue ofcorhalpen;, di- | ower al kyl carbanoyl,

o o) BOERAer <l Ghich vidlan bl R Q%@w A se ORI T, o
i s def i mad whichtisunsubstifutad eneybstityted buéwpmnwe lower At mRjedir ;. a partially
1yt od el sasga ronpin o gl e aesiyiAiBY 1ol )1
di hzdr ogéﬁ%é'?w‘"aw? ﬁ@é‘? ﬂ?ﬁ"&?@’ﬁy‘?’&ﬂ’ﬂ ¥ ‘3\"1 6&'} %ﬂr opyri )r/n di nyl,
t hat pafhiadiazolyl,ipyddyitryddazinyt tpmvsﬂnyt B!ﬂiﬁwl taazinyty unmlyu lﬂylﬂdplul'. benzor
S IUES} It irﬁllaﬂzdw Eeﬂﬁﬂhézdyl) bdnsdt¥ah lﬁetﬁ%@ﬁ}lﬁ&bt&b%bpbiﬁkzoﬁﬁé%iyl hg' OI | ovvrer
SRR ooty oy R
al koxycanmmq by-faem 4rto 3 Iradicalsselecieddyone lowenatiyl, halQibWBmlul haldgehcar banoyl ,
;lyﬁgg aovféramsky aHmdr Itol\nigf hiky mahre ngiidwer gltkegdngnraeufm? hbWér%mén I \ll\lﬁ\é\?rGI ]
the. par P?’aﬁ?%e e A R T P A
parti al lowenetuylaarbamnm eyaoaphienyl (biwen alkyl] mﬂuqrqmethyl halogen, hydroxy or Iower

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;
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al kyl that is unsubstituted or substituted by from1l to 3 radicals selected

from carboxy, |ower al koxycarbonyl, carbanoyl, |ower alkyl carbanoyl,
~di *l ower al kyl carbanoyl, cyano, am no, |ower aI kyl am no, di-I| ower
al kyl am no, p gigg0, nor pholino, thionorpholino, hydroxy, PormEPssassisoxy,

hal ogen, | ower al kanoyl and benzoyl; Cerr]-Cerr]alkenyl that is
unsubstituted or substituted by carboxy or.{y. | ower al koxycarbonyl;
Cerr]-Cerr]al kynyl that is unsubstituted or substituted by carboxy or by
| oner al koxycar bonyl; cycloal kyl that is unsubstituted or substituted by

| ower al kyl, hydroxy, carbox¥ or by | ower al koxycarbonyl ; cycloalk I-Iomer
1 Kyl e o] MRSV G wbginger or SRSTISHRY T 1 R Giicals Aelneind T carbory.

cycl oal kyl R iowet alkéxycarbonyiacabarhdyl, werialkyicalblamoyl; uam:sumumyn.nym or
substituted b 0 on%]"’il?ﬁ owo
trifluoronet h¥1n%hlnggS§ﬁ§Iaﬁln§y or !)av'\n/e'éd) ﬁ&h rgﬁ %‘\7@ me
carboxy or | ofisiroxy, lowey aikp ajkanayl aBQ f hi a) cycl oal kyI t hat
i s unsubsti tucmwkerwuhatiamsmxemeummﬁww \or pip fwer alkosyarboniyl} S

bstituted
I e AL %%Fﬁtf%’ oy
aryl sul fonyl rredgalkyhthat uaﬁshsﬂmspe ﬂ#h}éb"@ha'kﬂélm mmurorasl%?r
aryl radical Bkexychtboaylyl -1 ower al kyl sul fonyl wherein the aryl group is

2l kenyl sul EEW@“&'{&W@PQ ol ety 8 S B4 Boe marner £

defined in theydqaligy Ranner as an aryl radical Rerr]; pyridylsulfonyl that
I S unsubstit uisd, afa&uﬁa)-tydwmmkwﬁbsmhkulorsﬁmmw | fower alkyl] sHan

e s o e e s e

al kyl', trifl uskynearhgty, orilewasgiiexyc or |ower al koxy) - phenyl oxy; Rlerr]

i fkhydr oggn FW?'&EMH}( Mlﬂ&g@%&%@&%ﬁ@ bgom“ﬂ;%; I

al koxycar bony 3 Q I ¥ moyl or
“Tower SISAPREE Hhojangi Ysubpibited Hgror¥

g%lﬁg(r)lz)yl ?Wﬁgl oalp?;mm%n;n]nu%er;l;u § Omegnoyl t}hﬁ:’iz%1 ?g' unsubst ituted

olr ksubs_t It uLe{bvhy aik?w@fm@i kyl, t rifluor orret hyl , halbogen hédr oxy or | ower 4
2 om0 ¢ R R T S e B Pl i
wher ei n - NRR[ ary-{oee aikyisuifonyl wlwoin &mlrumlgrie dpfinad|iethecsantermanner asan aryl
radical Rs;
lower alkenylsulfonyl
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 alkoxycarbonyl carbamoyl,
lower alkylcarbamoyl, di-lower alkylcarbamoyl or cyano)-lower alkyl c;-c;alkenyl Ca-Cr
alkynyl, lower alkanoyl, halo-lower alkanoyl, phenyl-lower alkanoyl that is unsubstituted or
substituted by lower alkyl, trifluoromethyl, halogen, hydroxy or lower alkoxy in the phenyl!
ring, or benzoyl that is un's_ubStitdt'ed' of substituted by lower alkyl, trifluoromethyl, halogen,
hydroxy or lower atkoxy; . '

or wherein -NRsRg is a cyclic amino group selected from
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-azaeycl oal kar—t—y—that—+s uns ubsttrtet—or—subst i t ut ed by 1 or 2
substituents selected fromlower al kyl, hydroxy-Ilower al kyl, cyano-ower
al kyl', 1ower alkyl-(sulfinyl or sulfonyl)-lomer al kyl, phenyl-lomer

al kyl - (sulfi nyl or sulfonyl)-Iower alkyl, (lower al kyI trifluoronethyl,

hal ogenr. gf@¥y or |ower al koxy)-phenyl -1 ower alkyl - (rmfli.mmdssmr
sul fonyl)-lower al kyl, phenyl-(sulfinyl or sulfonyl)-lower alkyl, (lower

al kyl, trifluoronet hyI hal ogen, hydrgxy or | ower al koxy)-phenyl -(sul finyl
or suI fonyl) -1 ower al kyI , di-lower alkylam no, |ower al kanoyl am no,
hydr oxy, | ower al koxy, carboxy, | ower alkoxycarbonyl car banoyl , | ower

| kyl b di - ] banop I | kyl
it 33;1“&2*:%%@%%15:% ok Sy il
spiro-i alkyl, 3
d:oazacyg] *:M{}LMHI& Qg ﬂylo hﬁ?ll {nwﬁ&.g Q*, henyl, (I ower
al kyl, k?'a uo met e‘ 'fL"z {ovﬁ')‘we T‘ "} rE’(‘!fienyl
pyri m dhalg pr lowerflaxy, Hﬁ"@?)’ ‘b%/ﬁ!ﬁﬁiy SE'F“M'PWBWQH nyl
hal o- phphgﬂyj-(dn@fﬂymr)sumwdww alkitp@ewer alkidpifiugromeathyl) halogesy, hydrb)wlor (car boxy,

| ower ar ¥h ko k&‘l—l&?errgfk%*l'lno Mower
?Ltlzqa/tlc;gﬂﬁm ?ﬁgﬁnﬁ&@mq‘gﬁﬁ& Wﬁﬂ@ﬂ‘ﬂmth{ﬁ"ﬁﬁol i no; and

az aget ealkglcgrbaﬂ:eyll dideweraliyltafbamoyl] anrpuawlmawaohlkﬂ tyiﬂuometaglpl dl y: I
i m dazo -1 P h:fm azol -1-y
and beniz‘?)ltag %{"{)&?&H Hﬂmﬁﬁﬁﬁ?éﬁ%gé ot Lﬁ%gg+UbBEI ng unsubst ituted

or subsf'r"lsﬂ!"l‘ﬂj W'FY-aI kyl , di-1ower al kyI ami no-1ower al kyl, cyano-I| ower
al kyl , Uhﬂamlpalkbmw that'lstlmsubsmb&uw sthh!ﬁmtedaiylphbnyly(loweonlkyl ﬁﬂd(qrb-t hi o, | ower

| k : [
par t 0 iy, ioleh, 88y o BR6: dided prerfs Bfimiciny Mondrit Eier ﬁ@ W“Fﬂ’['-ﬁ at i
unsubst WH?’GG“W"B’ERSM halgrbanylyhygroxy-phenyl grdewar alikoxy 'o m t he group
| ower a{dagboxy,tiowér alwwibdml carbahog.emﬂwidrcammﬂddﬂmaraﬂqlchmmoyl orR[ err]

unsubst PRyt By B Y lsabrkgat b SRenifir i L°, ot el v om Che.oroup

| oner aMRRNOIAG:; | uor omet hyl | haI ogen, hydroxy and | ower. aI koxy;
WD 96/ Zﬁlidiﬁbrpholmo. and

PCT/ Epgmg{hﬁéaryl- -yl selected from the group pyrrol-1-yl pyrazol—1-y| imldazol-1-yl tnago‘} 1-yl,
tetrazol-1-yl, indol-1-yl, benzimidazol-1-yl and benzotriazol-1-yl, that azaheteroaryH v
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, |

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 thé phenyl group is unsubstituted
or substituted by 1 or 2 substituents setected from the group lower alkyl, trifluoromethyl,
halogen, hydroxy and lower alkoxy;



R3 is hydrogen, |ower alkyl, phenyl, naphthyl or indolyl, with phenyl,
napht hyl and i ndolyl each-being unsubstituted—e+—substituted by 1 or 2
substituents selected fromthe group | ower al kyl, trifluoronmethyl, hal ogen,
hydroxy and | ower al koxy; R4 is phenyl, naphthyl or indolyl, each of
those radi cal s being unsubstituted or substituted by 1 or 2 substituents

sel ected fror{w,gé‘nq&oup | ower al kyl, trifluoronethyl, hal ogepcripedioessy and
l-ower al koxy; I'sS CJerr]-Cerr] al kylene or (Jerr]-Clerr]al kenyl-ene; and

Amis an anmno group -NR[err]Rlerr] whereing. Rerr] is an aryl radical
selected fromthe group phenyl and naphthyl, "t hat aryl radical being
unsubstituted or substituted by from1l to 3 radicals selected from| ower

2 1 an o s BhuBleokh ot ARE Brethl B o Wi, Rl B HHpBR Ao
nitro, | ower eddhebmd unsbh#tmnbtbmubamhmwyh or@saubstityents salsatechfrdro tyecgrotp loper
;?;Ibiilng\i/vler al %@{' %&%\/‘\#@gﬁwﬂa&é ﬂ& %\%{I %y%,@ggalnﬁy![ hgnga%aﬂgnner as

an aryl radical Rerr] and WhICh S unsubstltut ed or substituted by hydroxy

n the |ower gl iopnefl ﬁ‘épgth!f’?ﬁﬁédil cwcubrmeé Felcal e updhybeitibd oot

pyrrolyl, pyrazol rrazo tetrazolyl, furanyl hi en

i soxazol yl , oRw3er ? P“bﬁi‘m  from, M’%E’RJPV?" aligyhtraflugrapethyl, H'H’!Rﬂea xy

pyridyl, yrlﬂﬁim}a“(WI mdinyl, pyrazinyl, triazinyl, indolyl,
| SOi ndoI yl, benz- im dazol yl, benzot riazolyl, benzof uranyl , benzot hi enyl,

benzoxazolyl benzot hl azol yl, quinolinyl and isoquinolinyl, that heteroaryl

radi cal bei ngstpcﬁkﬁm@@c,ﬂmmm by from1 to 3 radl cal s sel ected
fromlower alkyl, halo-lower alkyl, halogen, hydroxy, | ower al koxy, ami no,

_ lower al kyl am no, di-Iower alkylamno, nitro, |ower al kanoyl hal o- | ower
al kanoyl , car Amdy anlamivr gralp c<NRsRgwhereil , car banoyl , | ower al kyI car banoyl ,
di -l ower al kyl - carbanoyl and cyano; heteroaryl-1ower al kyl wherein the
het eroaryl group is defined in the sanme nmanner as a heteroaryl radical

Rl err]; | ower Raislan arylitadical selected from the geip phenyl Bad naphthyill thet aryi sadical being

oyt as bagpy PRSI Sl bPHER 10 SHACH Bl i GESl
PCT/ EP96/ 005548lkyl, 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, pyr_azol_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 dl-Iower alkylamino, nitro, lower alkanoyl, halo-lower
alkanoyi, 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,



am no, |ower alkylam no, di-Ilower alkylamno, piperidino, norpholino,

t hi onorphol i no, hydroxy, |ower alkoxy, halogen, |ower alkanoyl and benzoyl;
S unsubstrtoutedor—stubsti t ut ed by—carboxy or by

| ower al koxycarbonyl; Cerr]-Cerr]alkynyl that is unsubstituted or )

substituted by carboxy or by | ower al koxycarbonyl; cycloal kyl that is *

unsubstituted or substituted by |ower alkyl, hydroxy, carboxy or by |ower

al koxycgay 93}*!133 cycl oal kyl -1 ower al kyl wherein t he cyclpcaieirydoosgsoup i s

defined In sanme manner as cycloal kyl R err]; (aza, oxa or

t hi a)-cycl oal kyl that is unsubstitutedsor substi t ut ed by oxo; or

aryl sul fonyl wherein the aryl group is defined in the same manner as an

aryl radical Rerr]; R[err] S hydrogen | ower aI kyl , hydroxy ower al kyl,
( car boxy; h@"i&&ar@lﬂé@fh{ I di - | ower
al kyl caralgna'rmyl C ak g?'P 5%/tbeny C[ err]-Clerr]

al kyny| ;hydrexy, lgwes;alkaxy. halgase F'r'PR?"e#' "W's?nﬂbé -c am no group sel ected from
azacyc! agytaikeh Matumisubmmmmmed eérbsx;hﬁb Udﬁe@élkbtycérb@ﬁ 2

SUbStltgtsthS se &ifﬂdﬁoml%gﬂh%%B dr % nolower
al kyl , bjitut fY'adPr? °%PBWB al koxy,
phenyl a:ydoélkyi\mm isadirisybstitited o substtued by loweh akﬂgwﬂroxh.yc#bmy opby loweer

al koxy) Iy ¥l l azacycl oal kan-1-yl that is unsubstituted or substituted
by phen;ﬁako 59%'1" ‘al kyl, trifluoro- nethyl, hal ogen, hydroxy or |ower

al koxy) -qytiealityl-lowss alikyl whereéio ther cyaloalicyl-grdupriy tefined inf the same maphénads- phenyl |
hal o- ph &balkﬂ roxy- phenyl or |ower al koxy-phenyl)-Iower alkyl, (carboxy,
| ower al Koxycar Bonyl, carbanoyl, |ower al kyl carbanoyl, di-I|ower

al kyl car(%%ﬁréyﬂl Obwaa-ymhﬁky! thetie unamsynneéror sybstituted by oxo; or
azacycl | oI|no and
53.2 ahe?erﬁédﬁnﬁlwb Fﬁ g 13 lg&&ﬁeakm}% sarﬂPFrBﬂﬁér 5 yr az OP "1-yl,

fromthe group pyrro
i m dazol -1-yl, triazol-1-yl, tetrazol-1-yl, indol-1- yI benzi m dazol - 1-yl

and benzglg hyjen] tower ankmiyd?os@md? ik, rebmax;( I|oﬁeadm6ﬂ)ca&ah*|%mmt i tuted

or substitut I ower. al K di -1 ower al am no-| ower a ano- | ower
al kyl , Gﬁ‘y Wé’ﬁ" dirl y’“‘VlS’H oyl QS\%?“%"WFB’!S T%KHE‘P"HI"R mi o, | ower
al kanoy latikghylpy hal ogen; WD 96/ 26183
PCT/ EP96/ 00555 S . - . 16 - 0 and
salts thereof.

or wherein -NRsR; isa cycllc 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;



The invention relates nore especially to conpounds of formula | wherein
R[err] I s phenyl that is—ursubstituted or subst++a+ed by 1 or 2
substituents selected fromthe group |ower alkyl, trifluoronethyl, hal ogen,

hydroxy, |ower alkoxy and nitro, or Rlerr] is pyridyl; Rlerr] is hydrogen
r | ower al kyl ; Rlerr] is hydrogen, |ower alkyl, phenyl or naphthyl, with
phenyl and nagy ach being unsub- stitued or substitut edpSierosbsss

substituents selected fromthe group lower alkyl, trifluoro- nmethyl, -

hal ogen, hydroxy and | ower al koxy; Rl err]4gi.s phenyl, naphthyl or indolyl,
each of those radicals being unsubstituted or substituted by 1 or .2
substituents selected fromthe group | ower al kyl, trifluoronethyl, hal ogen,
hydr oxy and | ower al koxy; Xis (err]-Cerr]al kyl ene or

Cerr]-Cerr]al kenyl ene, and Amis an amno-group -NR err] R err]wherein
Rlerr] is an andsaltsghereefl sel ected fromthe group phenyl and naphthyl, that
aryl radical being unsubstituted or substituted by from1l to 3 radicals
selected from/l ower al kyI cycl oal kyl , hal ogen, hydroxy, |ower alkoxy,

di -1 ower al kymvﬁ!‘mﬂﬁ wsmmamﬂbtmmmofmmmw aryl -1 oner
alkyl in which aryl is selected fromthe group phenyl, naphthyl and i ndoI yl
and which is unsubstituted or substituted in the aryl noiety by 1 or

radi cal s sel Rt B@neRY that sdmsubstityted,ar subsituted by [ ar 3 ubstiypnts:saierded mm%
unsubst i t ut edgroup Rwes akylyfrifdoromelnyE hhlBYEN, hidroky, iowair Bk and hilfs, OF R ispyridyt;

heteroaryl radi'cal selected fromthe group pyridyl, quinolinyl
pyrimdinyl, thiazolyl, thia- diazolyl, isothiazolyl and i ndoI yI t hat

het er oar yl raﬂiishydlbgemgrmmm;i tuted or substituted by 1 or 2 radi cal s
selected from | ower al kyl, hal ogen and hal o-1 ower al kanoyl ; WO
96/ 26183 _

PCT/ EP96/ 00558 is hydrogen, lower alkyl, phenyl or naphthyl, with phenyl and naphthyl each/being unsub-

stituted or substituted by 1 or 2 substituents selected from the group lower alkyl, trifluoro-
“methyl, halogen, hydroxy and lower alkoxy,

R4 is phenyl, naphthyl or indoly! each of those radicals being unsubshtuted or substntuted
by 1 or 2 substituents selected fmm 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 alkoxy. di-lower alkylammo morphollno 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;



di hydr opyrazol yl which is substituted by oxo and which is further
unsubstituted or substituted by 1, 2 or 3 substituents selected froml| ower
atkyt—and—ptenyt;——heterovaryl - | ower—arRkyt—wmerermhet eroaryl is sel ected—,
fromthe group pyridyl, quinolinyl, pyrimdinyl, thiazolyl, thiadiazolyl,

I sot hi azolyl and indolyl; benzopyranon-lower alkyl; lower alkyl that is
unsubstituted or substltuted by | ower alkoxycarbonyl car banoyl , | ower

al kyl carwessneéigs cyano, di-lower al kyl ani no, pi peri di no,rcrrmmsssno, hydroxy ;
or by benzoyl; {err]-Cerr]alkenyl; dderr]-Clerr]alkynyl; cycloalkyl
that is unsubstituted or substi t ut ed- g- hydroxy cycl oal kyl -1 ower al kyl
that is unsubstituted or substituted by | ower al koxycarbonyl in the

cycl oal kyl noiety; (aza, oxa or thia)-cycloal kyl that is unsubstituted or

subst i t Widrdpyra2sg whielYB lsubstiitéd bP&WBHd‘WhI&ﬂWﬂh@J tkdébbﬂftuté

al koxyc Q“B%Eé‘ﬂ& 0£zo- aza oxa or thia)-cycloal that 1s unsubst i tuted
or subst By 1o%0¢ 3 ‘FQ?&!@P“‘&I‘R'?P‘QGF’P@ W‘rauﬂtﬂ!}%ﬂmﬂﬂer al kyl sul f onyl

wher ei n ﬁetmowawér mkw@hmmmmmlug sawbcprfo'ﬁ thegrocip-pyadyl Dinahing

al koxyc&yg@w{ t r al.ken Is J@ g 4@39')!" S unsubstituted or substituted
by phen Yk thigzo) Mﬂﬂﬁ“ tﬂlt ap that is unsubstituted or
substi tlllaazblmadomlmrdldyyl | ower aI koxy, |ower al koxycar bonyl car banoyl ,

o A oS N AR ol b,

al kyl camiiyicapamoyi, cyanoj dijowdr allsylamirio piperidinio; moypholing, hydroxy ahdytehzayy| t hat

S unsu@?,g ,Wﬂ or substituted by phenyl oxy; Rl err] is hydrogen, |ower
al kyl , oxy "ower al kyl, cyano-lower alkyl or Jerr]-Cerr]al kenyl;
or wher |KR[Y rr]Rlerr] is a cyclic anmino group selected from

pi peri db?ﬂoﬂ*ﬁfha!ﬁdﬁﬂﬁﬂk‘ﬂﬁﬁé&dﬂsﬁﬂsﬂfte&h\gn ed by 1 or 2 substituents

sel ected from | ower - al kanoyl am no 1 ower al kyl, hydroxy-| ower
al kyl , Gyciogiggdowsr ﬂ'yvlémtr'ﬁ)u"*wmor Subsiityted by Ietmalk@awaﬁw in the

phenyl S ¢ydioamil molete”  al kyl or spiro-indol one which is unsubstituted or

Eé-lb-}s tE::g é@tz%gg)%orl tl%)i\é\ﬁcyc%an thatis unsub:ttitutX}:?m9 s?u/bgt?t&t%g by o}(o. lower alkyl, pligiyl-

azocano jower aliyicwr tower alkbxycarbongi bst i t ut ed or substituted by |ower alkyl;

Pl Rer o7 bRfec A3k, o of iaFAStbAkh ik R unSlbRbuled 6 Shebndd i 0ho: ' V"
lower alkylsulfonyl; h
phenyl-lower alkylsulfonyl wherein the phenyl ring is unsubstituted or substituted by lower
alkoxycarbonyl; | |
lower alkenylsulfonyl that is unsubstituted or substituted by phenyt 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, hydrqu-lower alkyl, cyano-lower alkyl or C;-Czalkenyl;

or wherein -NR;Rs 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-iower alkylamino, hydroxy, lower

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



hal ophenyl | ower al kyl or by (azacycl oal kan-1-yl)-carbonyl -1 ower al kyl;
nmofphol i no; indol-1-yl thatis unsubstituted e+~subsH-tuted by | ower alkyl,
| ower al kanoyl, di-Iower alkyl- am no-lower al kyl or by phenyl -1 ower

al kyl oxy; ben2|nidazol-1-yl that is unsubstituted or substituted by | ower

alkylthio or by cyano-lower alkyl; inidazol-1-yl that is unsubstituted or
substituted alkyl; 1,2,4-triazol-1-yl; and benzotri ggg
and phar mceu&??&&?‘&’ accept abl e salts thereof. The invention rel ates nost

especially to conpounds of fornula | whereijg. Rerr] is phenyl that is
unsubstituted or substituted by 1 or 2 substituents selected fromthe group
| ower al kyl, trifluoronethyl, hal ogen, hydroxy and | ower al koxy; R err]

i s hydrogen or |ower alkyl; Rlerr] is hydrogen, |ower alkyl, phenyl or
napht hyl , wi t#9®5y| and naphthyl each being unsub- stituted or

substi tut ed baziriding that is uhsabstitutad or saistintedby bbwenalkyke gr oup | ower al kyl ,

gt by or " oeRRnd Bl Bhep Byt b Al BUB) oA lier ondSe iyl By
substitut ed byaldphenyiibwen bliyliar by (azacycidaliancicylf-casbonyhlowgr alkyk | ower al kyl ,

trifluoronet h*{mi? Pﬁ{oogen hydr oxy and | ower al koxy; Xis
y

Cerr]-CJerr]a ené or CJerr]-Clerr]al kenyl ene, and Amis an am no
group - NR[ er ripsglst-yithatds ensybstituted or SUWGQGWM:!W' lower alkanoyl, di-lower alkyl-

PCT/ EP96/ 0055gmino-lower alkyl or by pheny-lower alkyloxy; - 19 -
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_drmula | 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



Rlerr] is an aryl radical selected fromthe group phenyl and naphthyl, that
aryl radical being unsubstituted or substituted by from1l to 3 radi cal s =

. hal egen—fiydroxy—tower al koxy,—di--ower

al kyl am no, norpholino, nitro and | ower al koxycarbonyl; aryl-lower alkyl in
which aryl is selected fromthe group phenyl, naphthyl and indolyl and

whi ch is unsubstituted or substituted in the aryl noiety by 1 or 2 radicals
sel ect e, gaydroxy, |ower al koxy and hal ogen, and | PoRBYvdlodsss t ut ed or
substituted 1n the | ower alkyl noiety by hydroxy; a heteroaryl radical
selected fromthe group pyridyl, qulndinyl, pyrimdinyl, thiazolyl, thia-
di azolyl, isothiazolyl and indolyl, that heteroaryl radical being
unsubstituted or substituted by 1 or 2 radicals selected fromlower alkyl,
hal ogen and hal o-| ower al kanoyl ; heteroaryl -l ower al kyl wherein heteroaryl
is selected fromthe group pyridyl, quinolinyl, pyrimdinyl, thiazolyl,

t hi adi aRslis/én afybraticalsaiscted fmdhamb)mpnyl andanaptimyjclthatlaml radicaumind)st i tuted

or SUDS ksl idior sokBhutBY rbgﬁxmm@ﬁ&.gmmgm (o6E B, KdiogeR "'

al kyl am no, piperi , o enzo

derr]- @y@rm] dower alioxy, dji-lower aikylaminp.narphgfing, mmarublpqu allsqmarbmyl

unsubst i %Y:teb hat is
unsubst |aw&g£%rg{k léﬁ%sﬁ{cﬂat}ﬁ Fs% g&gﬁhgﬂ&x(bbg@tl)onw&‘?n t he %al kyl
noi et y; Whicghds upsubstijuted or aybsswddameﬁrylmtv 181’1%[59@|’tﬁ9!°§€9¢d¥°"5ubst i tuted

by oxo; ro{tPWéHall@f(y hiRyWdlogenkaid 18 BRSUBsHituted lof Subslituted iffthe ISWéhEliyPIeEn, | over
al kyl , de@/ wer al kyl, cyano-lower alkyl or Cferr]-Clerr]alkenyl; or
wher ei n ‘& ®rr] is a cyclic amino group selected from piperi di no

It hat is lalt(memn raditsidelatted YOAT thé gicap lp!puuylL quhglm\ys phmhihyvgm}azomemt Ied from
ower alka a r ox r,a ower
Al Koyl 2B oA e e e elessint oot Bng Uuigiiien B piktsitupepy
subst i t dtee@ ragicdlosaiected fegr lomrplkylahalogertdrﬂthalodomﬂmbylt uted or subst ituted
by phen FEE%@ I
(az acycP‘oa -1- y[akﬁ cara%‘ﬁyF PJ\@E% fro"J tﬂ%'tous %@%ﬁ%
PCT/ EP9 pyriraidig!, thiazolyl, thiadiazolyl, isothiazolyl and mdolyl -20-
nor phol joier alkiidRatis hh&% WP cﬁl‘ﬁb ﬁ%ﬂp dyver al kyl
| ower al k ang ?‘q di - ?%{k’é’r Ebfwbg?nu%gtbﬁv\er Qg(% ﬁﬁ' ower
al kyl o ng-lower alkylamino, piperidino, morpholmo 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 in the
cycloalkyl moiety;
(aza, oxa or thia)-cycloalkyl that is unsubstituted or substituted by oXo; or
(phenyl or lower alkyl-phenyl)-sulfonyl;

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



benzi m dazol -1-yl that is unsubstituted or substituted by |ower alkylthio
orf by cyano-I| ower al kyl=— dazol -4+l that is—dxastbstituted or substituted
by lower alkyl; 1,2,4-triazol-1-yl; and benzotriazo-1-yl; and
pharmaceutical |y acceptable salts thereof. O particular Inportance are

t he conpounds of fornula | wherein R err] is 3,5-bistrifluoro-

net hyl phenyl ﬂ@rs% is methyl, the group -CHRlerr] R err] i spdaabésibosss

4- chl orobenzw-, pht hyl et hyl , di phenyl et hyI 1H-i ndol - 3-yl net hyl or
1-net hyl -indol -3-ylmethyl, X is 1, 2-ethyl e? or - ethenylene, and Amis
an amino group -NR[err]R err] wherein R er ? S pyr| dyl-Clerr]-(err]al kyl;
Cerr]-Cerr]alkyl that is unsubstituted or substituted by hydroxy;

cycloal kyl having 5 to 7 ring carbon atons; (aza, oxa or thia)-cycloal kyl
having 5 to ™M@MPRiNG:t ons i ncludi ng the heteroaton(s) and being

unsubsti t ut edndtﬂ-ﬁyllbﬁ't mtuufsebkuhuemlabbmméow fower alkyiplower alkarioyt, diioweralkpH

having 5 to r.in |ncI eteroatom(s) I n the heterocyclic
ring and bei r?é“ﬂ?l'gﬁ‘ﬁg FB'Lﬂ'é’a 4 by oxo; and R err] is hydrogen

or ([ err] - J crenkiaidazol-1-yithatis ansubsﬁtumucmhubsﬁmm)ﬂabbremlwhibmrbh eyanoflower

Speci al nenti .Shoul d be made of each of the follow ng sub-groups of a
group of conpourlds of fornula I: (a) conmpounds of forrmula I wherein

Rerr] is phémidazolhhﬂﬁnﬂtitlﬂl!ﬂlb!tilﬂtedpewhsﬂtutﬂd@ymw%- positions; (b)
conpounds of f "Jldy\ﬁﬁ{’el n Rerr] is 3,5-bistrifluoronethyl phenyl, 3,5-
di met hyl pheny ophenyl; (c) conpounds of formula |I wherein
Rlerr] is 3, @SHMMWTMOronet hyl phenyl (d) conpounds of formula | wherein
Rlerr] is lower alkyl; (e) conpounds of forrmula |I wherein R2 is nethyl; (f)
conmpounds of for mula | wherel n the %!oup CHRerr]Rlerr] -is benzyl,

4- chl or obenzyand Phafpageulical \sdbgreofet hyl ,  1H i ndol - 3-yl met hyl or
1- met hyl -i ndol - 3-yl net hyl ; (g) corrpounds of forrrula | wherein X is -CH=CH,

S E IR CONEGRE - CANE DR F RO

PCT/ EP96/ 005 Thethylphenyl, R; is methyl, the group -CHR3R4 is_benzyl 4-chiorobenzyl, 2-naphthyimethyl,

QT Ol R i bk SO i o35

C(-CH err]) - etseriytemecand Am-ian@nindrgroupd-NRgRs wherbinR{ dsipyridybC-C.alkyt Cqi-Coaileyl | |

o oo ob T iU by AL, Srdoalahi 7 ot

d err] - d er r ]{eza;l0xa ok thia)-cyclaalisyl haviag 6 4 7 7ing atomsiingluding 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),-,



hexahydr o- azepi n- 2-on- 3-yl), 1-hydroxymethyl -2- et hyl - propyl or
1-hydroxynet hyl - 3- methyl -butyl and Rlerr] is as defined in that group of
conpoumds—or T or ot & - wher ei n AMTsd@n am no .
group -NR[err]Rlerr] wher ei n Rlerr] is azacycl oheptan-2-on-3-yl (=
hexahydr o- azepi n-2-on-3-y) or cyclohexyl and R err] is hydrogen; (k)
conpounds of formula | wherein Xis (Jerr]-Cerr]al kylene or |
Cerr]- %Js}zﬂ kenyl ene; (1) conpounds of fornula I WhePEIEPIONNISES a
non-cycli'camno group -NR{err]Rlerr] wherein Rlerr] is other than hydrogen

2

and Rlerr] is as defined in that group4Qf conmpounds of formula I. The
I nvention relates especially to the specific conpounds described in the
Exanpl es and salts thereof. The conpounds of forrmula | can be prepared in

a nanner &r%(-é)ﬁa)' ﬁvﬁerefmoéﬂféﬁaqm Botded to ((ﬁlos\'i\ﬁ'rcéﬂdabhr % H%nﬁ&m:q&fjm

formula 1 with a
car boxy! formalailkl G!ﬂ-'eﬂ(f(}l-l;ﬁ([wﬂl}reﬂe;(m'h)-\m banded m&zm)vmmd % C] Wdeﬁb? eof , or

CT | Eggg%‘@% gggnﬁuﬁ%ré?%ﬂdr. (ﬁ&n‘bo%dg & fﬂ?rﬂu?a lI vHerem Am is an amoq&é%ﬁ 183

[err] -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

CH—X—C—Am
R 0

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

(B) condensing a carboxylic acid of formula lil



or a reactive derivative thereof, with ammonia or with a nono- or

di “substituted am ne, e+——C) - fer—the preparat+on—of a corrpound of
formula | wherein Xis (err]-Cerr]al kenyl'ene or

Cerr]-(err]al kanedi enylene - as a last step form ng the double bond or
oneé of the double bonds by means of a Wttig reaction or a variant thereof,

for exanple V\é&é‘k&‘ and, if desired, converting a COW%{%SS
formula I int erent corrpound of formula I and/or, if desired,
converting a resulting salt into the free conpound or into a different salt
and/or, if desired, converting a resulting.$3ee conpound of formula I
havi ng salt-form ng properties into a salt and/or, if desired, separating a
resulting m xture of stereoi soners, diastereoisoners or enantionmers into
the individual stereoisoners, diasigrs@sonmers or enantiomers. In the
foll ow ng nore detailed descrl ptior| of |[the processes, unl ess otherw se
I ndi cated the synbols Rerr]- I{-e-r-l—]Cﬁ( nd A mare Gach as defined for

a

formula I. Process (A): The reaction Qg ess (A) corresponds
to the N-acyl ati on known per se of prinm e '65ﬁ£ amnes, that is to
say the formation of (hetero)aryl yI|c acid am des fron1the
correspondi ng carboxylic acids, der| atives thereof, and primary and
secondary am nes. One of the nunerous ﬁ§65|ble met hods tmgt may be
mentioned is the acylation of a compound of fornula Il wth a carboxylic

acid chloride Rerr]- COd, for exarrple |n the presence of triethylam ne
QLerr] - Clorr] ST ROPEALS HEnvaReEptat, wit) amulcni i mons of fesubstiuted onmng. o |
material used is a conpound of forrmula IV : "~ \WD 96/ 26183
PCT/ EP96/ 0055%) - for the preparation of a compound of formula | wherein X is Cz-c-,alken_yFe?’lé 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



[err] wherein BOC is the am no-protecting group

tert-butyl oxycarbonyl (-COOtert-butyl), alk' is a direct bond or ;
= ' = “First the double bond )

i s hydrogenated, then the alkyl ester is hydrol ysed to formthe carboxylic

acid, and then the radical -N(-Rlerr])-Rerr] is introduced by reaction *'

with an amne HNRlerr]Rlerr] [formation of -C(=O-N(-Rerr])-Rerr]] and

finally wolegréspt ecting group -BOC i s renoved. A cormmdsmj&ss‘ornul alvVv
can be obtai ned, for exanple, by using as starting material an al pha-am no
acid derivative of fornmula V . .23. [err]

(for exanple R err]=H R err]=phenyl: phenylal anine), protecting the free

am no group by a protecting group "Pr" [for exanple BOC by reaction with

(BOO)[err]Q, optionally introducing the group Rlerr], for exanple by

N-al kyl ation, and esterifying the carboxylic acid radical (preferably to

forma | ower al kyl ester, Rspecially the nethyl -ester). If desired, the

i ntroduction of theﬁe err] and t estgrlflcatlon of the carboxyllc
Bcthd :

acid radical may be i'n one gt xarrpl e with nmethyl iodide
and Ag[err]Oin DW. The car gl.pm d ester 'Ci)éflﬂkjced to the
correspondi ng al dehydEVa CH W) 96/ 26183 .

PCT/ EP96/ 00555 I - 24-

[err] R, w)

wherein BOC is the amino-protecting group tert-butyloxycarbonyl (-COO-tert-butyl), alk' is a
direct bond or C,fc_;_alkylen,e and Alk is C,-Csalkyl, First the double bond is hydrogenated,
then the alkyl ester is hydrolysed to form the carboxylic acid, and then the radical -N(-Rs)-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 stamng matenal an
alpha-amino acid derivative of formula V

H.‘,N\
/CH-—-COOH
R:_,——?H

R )

- (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 the carboxylic acid radical may be effected in one step, for
example with methyl iodide and Ag;0 in DMF. The carboxylic acid ester is reduced to the
corresponding aldehyde Va



(for exanple with dilsobutylalum nium hydride in toluene at -78[err]C) and
finally reacted to forma—eempound -of f or mul a—¥—r—-a Wttig-Honer
reaction. That can be effected, for exanple, by reaction wWith a
phgsphonoal kanoic acid trial kyI ester of the fornula

(A'kO [err] P(=0) -al k' - COOAI k. A compound of fornula Il wherein X is

d err] al kyl eRgo bg err]-) is prepared, for exanple, as folpSHEposhigis§d a
conmpound of formula VI (see below) as starting naterial, the alkyl ester is
hydrol ysed to formthe carboxylic acid and,,he radical -N(-Rlerr])-Rerr]
I's introduced by reaction with an amne HNRerr]R err][formation of
-C(=O-N(-Rlerr])-Rerr]]. A conmpound of fornula Il wherein X is
Cerr]-Cerr]al kenylene is prepared, foh exanple, as follows: using a
conpound of fornmula IV as starting mateffal, the alkyl ester is hydrolysed
to formthe carboxylic acid and thePraedNcal -N(-Rerr])-Rerr] is

I ntroduced by reaction with an am ne HN I-EJ-ELGFI [formation of

-C(=O0-N(-Rerr])-Rerr]] and fi n?;!ly protecting group -BOC is renoved.
Process (B): The reaction in acco anc? ith Process (B) corresponds to the
formati on known perse of carboxylic acid am des fromthe correspondi ng
carboxylic acids, or deriva- tives thereof, and amp) a or prinmary and
secondary ami nes. O the |arge nunber of possible nethods the follow ng may
be nentioned: (1) the reaction of a carboxylic acid of formula I'll with

resence of (e eRBnHieRirRESHAM Nl g rfiohos 8 erc e fRAlY Bafteato o
(EDC) and 4- fdimachmpaundafifpmiula Ivin @Witig-Horhe) readtion! Friut taPBe effadted, 360X Y| i C

ety -5 bl bl PR st et e

presence of m)ﬁﬂ-@bamml\lkorrespondl ng N-hydroxysucci nim de ester and
then with the corresponding amne HNR err]Rerr]; (3) the reaction of a
carboxylic acid of forrmula Il with an . . WD 96/ 26183 :

PCT/ EP96/ 00535¢compound of formula It wherein X is Cqalkylene ( = -CH;-) is prepared, foC@xample; misne

HNR[ er r] R er rebliowds BaRg 3'&%%@&' fbﬂrﬁlﬁ’e vi (Sed Qﬁo\w fsss‘w'ﬁﬁg fGterial, the alkyl ester is
1- propanepho%Pgonlc acid anhyd
y! rolysed to form the oxyllc acid and the radicel -N(-R.)-R, is introduced by reaction

with an amine HNRng [format:on of -C(-O)-N(-R.)-Rsl

A compound of formula Il wherein X is CrCﬁlkenerne is prepared for example as follows:
using a compound of formula IV as startmg metenal 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 reaction in accordance with Process (B) corresponds to the formation
known per se of carboxyllc aoid amides from the correspondmg carboxyluc aclds. or deriva-
tives thereof, and ammonia or pnmary end 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|memylammopropyl)-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



A conpound of fornula Il wherein Xis (Jerr]-Clerr]al kylene is prepared,
for example, as follows: using a compound of formula IV as starting *
retertal—the—amtmo-protecting—groop=Ts-reroved;—for- exanpl e—rn—t-i're—ca'se—o'[-_
BOC by reaction with trifluoroacetic acid, the am no group is acyl ated W|th ;
a carboxylic acid Rerr]-COOH, or with a reactive derivative thereof.

[ anal ogously to.Process (A)], the double bond is reduced, for exanple with
H er r ] / pRblegsigs on- car bon in THE and 1, 2-di chl orobenmmmudssfi nally the
al kyl ester group is hydrolysed, for exanple with LiOH in nmethanol and THF.
Anot her net hod of preparing a conpoupgsof fornula Il wherein X is
Cerr]-Cerr]al kyl ene conprises reacting an al dehyde of fornmula Va with a
1, 3- di oxan- 2- yI al kyI tri phenyl - phosphoni um hal i de, for exanple

rzegét |30n r&ﬁgdrojeﬁ ﬁ%‘%;"& -I*aneralpﬁgﬁ 3’?%%“%{%% W%?"’é‘?@ﬁ% }é\/\tMt Itﬂ Raney

ni ckel , antiydiias. ng the termnal 1, 3 di oxan-2-yl group to the 3-hydroxypropyl
ester of the correspondi ng car boxyl ic acid, for exanple with ozone,

renovi ng t he ani no- protect| ng ylating the amno group with a
car boxy| A eompoundmaf formuladibwhe &%‘kﬁeﬁkﬁlmﬂtﬁgﬁ fog gxamrle.tasdeliows:

[ anal ogQusig/a é&nﬁﬂﬁ@%?ﬁmﬁﬁlh]w a§9ﬂni°nb'h?étérlél Mrﬁh&wmhagmarhwdr oxypropyl

ester to formthe carbaoxylic acid he conpounds of fornula I]1 wherein X
i s er r'PMeyes foraxpeplein %ﬁ%"'pﬁ%mé‘iﬁcﬂ% Giflugrpacetic acld. BTG t o t hose
wher ei n gfoupis @cpatel withar dartiixifid #eRER,-COOH, orswitha reastive iderviitive theredf) conpounds

C duceq.laRagusy}? pifbeks Bt 0068 bpR Raphieat, ol Subpit wih g 5
- CH er r Joaybondin p‘HEmdelcQ—ditMomhcmpé.eand:ﬁaaﬂyahé alivygl estes grogp tsshydtm;sbd.rfgr mat eri al

el Epo [ | WO 96/ 26183
PCT/ EP9 ?}85@[5&-9- {18H3n Methanol and THF'

-26-

[err] | ' lated with a
car boxy |ll\n('? mm W%&Lﬁ{dk&f kom{‘ﬂq" ?’\géerg@e)?%\%h 'ﬁy ?@ér eof ,

[ anal ogseawlisesrepetingandaidelyge O%fﬁmtﬂm!aéﬁbér" Ydioan-2-g-alkylvirheped to formthe
car boxyl ;ih%sﬁfdnﬂlrﬁ halide, for example 2-{1 3-dioxan-z-yl)-ethyl-tnphanylphosphomum bromide,

ina Wlttug reaction, hydroganatmg 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.

. 26-

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_ikewisé 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



A compound of formula VI is in turn prepared, for exanple, as follows: a
carboxylic acid R err]-R-es++}CH COOH-i s used -as—starting faterial and is
reacted with a nmalonic acid derivative, for exanple bis(malonic acid
nonoet hyl ester) magnesiumsalt [for exanple In the presence of

car bonyl di i m dazol e] The resulting keto ester of the formula

Rlerr]Rlerr] -CH err]-COO-Alk is converted, for exanpperpsh@ssti on
with an am ne erfr'NH err] and then with sodi um cyanoboro- hydride, into
t he desired conmpound of formula VI. For ége preparation of a conpound of
formula VI it is also possible, for exanpl to enploy the follow ng

procedure: using a conpound of fornula V as starting material, the amno
group is protected by an am no-protecting group, for exanple BOC, t he
carboxylic acid is esterified to t met hyl ester, the nethyl ester is
reduced to hydroxynmethyl, (for exgnple with LiBHerr]), the hydroxynethyl
group is nesylated and, by reaction™Nd th tetraethyl - anmoni um cyani de, the
correspondi ng cyanonet hyI conpound i gCbteiChypr—CQO-Alst er can be hydrol ysed
to formthe carboxylic acid a?q_f_m rted by esterification into a conpound
or

of formula VI. A conpound o alll wherein Xis (err]alkyl ene
[-(CHerr])[err]] is prepared, forRgxanple, as foll ows; }Jsing as starting
material a conpound of formula IVa Vo 96/ 26184

PCT/ EP96/ 00555 -27-

[err] t he doubl e bond is reduced, for exanple with

H[ err]/ pal | acvhensio Alicia idwen alkvlhtheanmmgrpupiseawla@lg vithaugarbaxyliccenid Rg¢COOM, or
aroup s acyAnfibcfle dibaié thdifin ahBolbin b ProcatPIASE 574 e s brodllF, 0" "°
derivative t thydelysed txfeandamearbaxylicadd icess (A)], and finally the al kyl
ester group is hydrolysed, for exanple wth KOH S
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



A conpound of formula IVa is in turn prepared, for exanple, starting froma
conpound of fornmula VI as follows: the |Iower al kylam no group is protected?®
' ' t ect+rg—groopTTor—exanpl e by ‘reactioh with’
chloroform c acid benzyl ester, the |ower alkyl ester is reduced, for Y
exanple with diisobutylalum niumhydride, to the al dehyde and the latter is
then reacted, for exanple with phosphonoacetic acid triethyl ester in a
Wttig- Hygsiaeisgacti on, to formthe conpound of fornul aPEHEPINOSE ocess (O):
A possible starting conmpound for the Wttig-(Homer) reaction is, for
exanpl e, an al dehyde of fornmula Va in-ghich the am no-protecting group is
renoved and which is then N-acylated with a carboxylic acid R err]-CO0H, or
"With a reactive derivative thereof, [anal ogously to Process (A)]. Such an
al dehyde can, for exanple, R?e reacted with a phosphonoal kanoi ¢ aci d di al kyl
gster amide of the fornulal(CAl kO)[err]Ef_':Q)_- kK'-COAmin a Wttig-Homer
reaction to forma cBReotmMN, of formul " “3qgpounds of fornula I can al so
be converted in a nmanner kno peLs@Hi nto ot her ds of formula I.
For exanple, a corrpou[}géif Hﬁrﬁul al therein R2 |6§E?'§\Am/;r al kyl or
aryl -1 ower al kyl can obﬁ: ned by N-al kylating a conpound of formula I
wherein R2 is hydrogen witR.,a conpound Y[err]-Rerr] \Melg(rei n Yerr] is
hydr oxy or reactive esterifited hydr oxy. Another possi b'&@het hod conpri ses
reacting a conmpound of formula | wherein Rlerr] is hydrogen with a conpound
Y4- R2' WD 96/ 26183
PCT/ EP96/thé dbdble bond is reduced, for example with Ha/palladium-on-carbon, the aminozmotectingwher ei n

Y[err] is. fo ] ' radi & _ '
Crter ] Srodd BomBe, B Sdrtplh by fo e o0 b featuon b sinuatiaEbicadti B0
It is al samipogmiuplisacyfated witheaparboxylioacid BeSOM or with & reactivederivaliverein X i s
Cerr]-C tlﬂwcpe% gﬁﬁ&@ b &h B§lghon) into
the corr etfs?%%hﬁk%‘g%éﬁ%gﬁn S 015 ?%%Fﬁglﬁﬁ%@)r‘g?n [ Eslb yﬁFoWi '
d er r] - Clexample with KQd. Conpounds of fornula |- having Rlerr] = H can be
converted to conpounds of fornmula | wherein Rlerr] is acyl, e.g. |ower
al kanoyl , by usual acyl ati on nethods, preferab In the presence . of a
str o'ngy b a%gc}/mgqt@g of tgg%r/)uh, Mg,j;rip tum prepareg. for examp! ey staﬁmgr}mn{3 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’



I'f any intermediates contain interfering reactive groups, for exanple

car boxy, hydroxy, nercapto-or am-pe—groups, t-hese—groups can tenporarily be
protected by readily renovabl e protecting groups. The choice of sultable
protecting groups and the manner in which they are introduced and renoved
are known per se and are described, for exanple, in J.F.W MOn e,

Protective W‘w Organic Chem stry, Plenum Press, Londopcriipyénesssk
1973. Salts of conpounds | can be prepared in a nanner known per se. For

exanpl e, add addition salts of conpounds lpgare obtained by treatment with a
suitable acid or a suitable ion exchange reagent, and salts with bases are
obtained by treatnent with a suitable base or a suitable ion exchange

reagent. Salts of .compounds .of,.formul a_l. can conyert I Ot,0 t.he free
Comounds 1 VoPBD e TBROM i e Sl Baiasit G ofUB RS £ S HeRiTeerepife
treat ment w ¢dmditionsi{redudtiee bmination)gent or a suitabl e i on exchange reagent,

and salts with bases, for exanple, by treatnment with a suitable acid or a

sui tabl e ion exchange reagent. Salts of conmpounds | can be converted into
ot her sal t s lbis alasrpasaible; far examplefancampaunds\of foanula bwherein Xeis On-elkenyiene to

addi tion sal ?&ﬁ"'gn b florh (PheflicBE) SHito fHfel EbrdSiskirial 'boﬂi}h& &?W'ple
by treat mentﬁ% a -sgftyo -a é’?n%’?ggﬁ‘lcg |JQci“c’i;“s‘lgjé’chg'?ius'-z;"‘ahy ocﬁ?sori e, Wmth
a suitabl e nuRePInIGisiCrGaltkens a sodi um bariumor silver salt, of an acid,
for exanple with silver acetate, in a suitable solvent in which an

i norgani c salt being formed, for exanple silver chloride, js.insoluble and
S t her ef or PRGNSR ok fospulslihavine Fe 2L eanse sanyeradio compoinds of fafmulsd Wherein
PCT/ EP96/ 005Rgis acyl, e.g. lower alkanoyl, by usual acylation methods, preferably inthé presesditiadi ng
upon the proceduresand-re ction conditions, the conmpounds | having salt-

form ng propW@? ﬁ'a%rg B'Hl@fdﬂ in free formor in the formof salts.

As a result of the close relationshi p between the conpounds | in free form
and in the f [ S S | nabgve and rei nbel ny. reference
Fothe 1o 0 Biaryetiales tBhiatuinkiiafd aENE ohiba BE Siaibe Siba0: b ol <o
t he cor r espoméicaptoxalaminagroups; tiose graups cani teinporarilyciseoprotected| by, readily removable
appropriate &gg [ ents ' Qe ggﬁ o i ' t
salt-formng concgﬁﬁ'%gsprmy %‘F@goﬁe- OEIP | ne‘gm-F r?ﬂﬁﬁgqbgr&r% lﬂﬁnﬁg}t\?m%té\regt es
and/ or may i elintesugedand royed am kiown per sepnd-are sleseribed, fanexampimin SEW. been
used for th | [ Of ¢ i s RRAA: n
the nature gﬁ"e?ﬁ’?' ?gétfagtﬁrlﬁgag% nt ﬂg c%gﬁérs"%o 'Eﬂrﬁgﬂ"nﬁ@}%gmg?&ﬁent r eds}gg?ﬁ

Sélts of compounds | can be prepared in a mé_nnar known per se. ?or example, acid.

addition salts of compounds | are _obtained by treatment with a suitable acid or a suitable

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

or a suitable ion exchange reagent. Sa_l_ts of compounds of formula | can be converted into

the free compounds | in customary manner: acid addition saits, 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.



asymretry and al so upon the starting materials and procedures chosen, the
conpounds of fornmula | .and their salts may be obtained in the formof
mxttres of —stereotrsomers for exanptemxXtores-of diastereoirsoners or — .
m xtures of enantioners, such as racemates, or possibly also in the form of
pure stereoisoners. Mxtures of diastereoi soners obtainable in accordance
with the process or by sone other nethod can be separated in custonary

manner iy gdkagst Ur es of enantionmers, for exanpl e racenERCTEPIHOSSNt O
i ndi vi dual di astereo- isoners, for exarrpl e on the basis of the

physi co-cheni cal differences betweén-p_dne constit- uents in known manner by
fractional crystallisation, distillation and/ or chromatography.
Advant ageousl y the nore active isoner is isolated. M xt ure of

enant i Ongg gwﬁsﬁ e afoée%ﬁﬁéﬁﬁsmehwmhg%&maﬂmmzh the

process or one ot her nethod can be separated into the individual
enant i oﬁEW%?WﬁBﬁBH@Vm&W'Wﬂ%@‘?em°é5(‘ém)f°§“l9§/3?§cryst allisation from
an optically active solvent, with the aid of m cro- organi sns, by

R - SRR R S
di ast er esfitreneaits theraihdbove and hereinbelowlanyl rsferends todive frwudmmne $orditssalts |

t t t
P ot 80 b GhBlndl o GGyl cBndHiPbi S 3 s Sigonfi 0! 2000051 Y
t hose f aespectively,las approprate and expedienty t o whi ch a conpound obt ai nabl e as
i nternmedi ate at any stage of ‘the process is used as starting material and

t he WD 96/ 26183 .
PCT/ EP9 éVhecenpounds |, including the salts of salt-forming compounds may also be abtained in; cui ni ng

steps alfe fot'df Bibirhydretés &\cﬁ&rﬁﬁy'lﬁlﬁhmr is@berits foreEmpte solventswhiBnof a

derivative or salt or, especiall formed under the reaction cenditions.
In the W@G'R?P’WHE&fﬂ'ﬂ?&qﬂsmmﬁ‘?ﬁ?f&ﬁmm“ﬂ@"b?@f’é?’%l e to use those
starting materials and i nternmedi ates, in each case in free formor in salt
form ch resul t thec their salts. .desgcri d t t he
begi nni pggdlﬂguﬂgn @gyﬁﬁiéj?}ﬁldé'd%%@qemq g fimber af e o to novel
st art i ngasymiretry ahd alkbdxpomwmmaenals and:probedupeschioserf, theccoimpoonds ofi N sal. t
form f ar at.j on e c their use
and Lo IPEHIS LB Solsiteie SipafTN 130 of mfued sleobtdrbes. 18 (71 [ 0T or
t he conpexamgie rhixturesTofaliasterenisamans onshixtueas of esantipmers, suchaas ra¢ensates, ®onpounds |

and thei s&ﬁﬁ EF%QRWMB@ﬁ?%,&%&eW%#&s}ﬂs%Mﬁﬂmfnaﬂ iftl | ergic

conditi I Seases arnaceut ca

accept atncsoraanmsim thepocess; prdyyi seme;nﬂiqn nwtmqaa&eﬁeparmd in euStQMAYt | c treat-
ment  of hliherMd Fhixtitbs SLETRRLGRER, forfdkdmpfe radnbtds, BRnRARdIAkUI RBieRGD! -

isomers, for example on the basis of the physico-chemical differences between the constit-
uents in known manner by fractional crystallisation, distillation andfor chromatagraphy.
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



The invention relates al so to pharnaceutical conpositions conprising .a

- cofpound | or a pharnaceutical |y accept abl e salH—t+hereof as active
ingredient, and to processes for the manufacture thereof. Those

phar maceuti cal conpositions are conpositions for enteral, such as oral and
al so rectal, admnistration, for parenteral admnistration, for |ocal

adm ni s- trat] fsespeci ¢ al | y for admnistration by i nhal atpcgkpbéloosss

war m bl ooded S, especially human beings, the conpositions conprising
t he phar nacol og| cal active ingredient al oneaq)r together with custonmary
phar maceuti cal excipients. The pharmaceutical conpositions conprise (in %
by weight), for exanple, from apprOX| mately 0.001 %to 100 % preferably
from approxi matel.v. 0. (Vtoa |rratel act i redi.en

Phar maceut | caleTRg SPPF BisceaieH G pER g el Rised b e e A epvesiyesr .
for exanpl e, satbercespeciaily,is boeed Gndarthe eactionxenditiongces, tabl ets, capsul es
or suppositories, and al so anpoules . They are prepared I n a manner known

per se, for exanple by neans of conventional m xing, anul ating,
conf ect i oni ng!n the smeess efthe praspatinvention itis Rrefotableto use fhose Mﬂplmﬂﬂs and

phar maceut i cajntdrmgtiafest h%%hi:ﬂie:ﬁrfﬁhfd;}gf%rgﬁ 4l fofrh, WhichBsiin I, 0

conblnlng the active ingredient wth carrlers opti ona y ran atlng

a resul ting ntheirgads, SHWPBG&‘&WQ'“!‘HE agibeingespesially P‘Q!Hﬂ‘?'%-smei invendian relates

necessary af t gigo tdiRovatitaiting malriafs dricileAndlIReS P Sdch cab®in e Foin? B} i Bt frm,
dr agee cores. WO 96/ 26183
PCT/ EP96/ 0055#r the preparation of the compounds | or their saits, to their use and to proggsses for their

Sui t abl e car r preparation; the variabRl R Yeihp lak definedForcthe eompotgias s, for exanpl e
| act ose, saccharose, mannitol or sorbitol, cellul ose preparations and/or

cal ci um phosphates, for exanple tri- calcium phosphate or cal ci um hydrogen
phosphat e, antheinventigndiates alsoLto theausesdf ecéompouhdss! anglithelr pﬁaunamwlyaccept-

andl or "por yvi AU S infid GedmnlyleroToBlie ang 6RERE, PrordFOV LGS Sl
above- nent i onmhmlaaeuﬂc-aﬂy aceaptable compesitionsy espebially in sanethod for thedhenapédic treat-
pol yvi nyl pyr r gleh(iife aﬁiﬂ%[or!ﬂima?x'ﬂd 'éhaftﬁ'sﬂ?lfow Congifré%ﬁpf such as

sodi um al gi nat e. cipients are especia roners and
| ubricants, for exanple silicic acid, talc stearic acid or salts thereof,

- such as magneghgél ﬁ?v@ﬁﬂo‘ﬁ%ﬁtdé'ﬁls%tts %hﬂﬁf?ace@tﬂﬂf Smposhiviid doniphsing & dbﬁﬁbﬂnﬂ e

cores are provided wth suitable, tronally enteric, coatings, ere being

used inter al PE’T@WW&Q@BP@U@&P“ f 28 Astivarinaredient, andn pracessasfeethani ¢,
tal c, polyvi niapufatrrd mmf maise/sﬁémheémicaldéﬁ@bsuﬁmﬁ/aaé oérhﬁdbiﬂoblg\‘di"eﬂ!&éie Or

coating solutions in SUIt %anlc S tS or ‘sol.vent m xture

fo
the preparati BFNG %fﬂ't%\dl ﬁé%’%‘&dm‘@‘%ﬂ?’d%ﬁ édm'"'s'
prepar ati ons, Warrdsespedanylfoeédmihsﬁawnfwhﬂim ¢ warm-blooded ammals especially

hydr oxypr opyl é ht.h at e, nt 'ﬂ

the tablets OH&EF% %gésc 3‘5 os "P wgﬁ? 8'53"19'5@?199'%? 8‘%" f)‘fa]? (?g"é"? Br

t o i ndi cat e dtogbtiveewith dm!emawfphamaeetuoahgmhﬂb@ {The phammaceutical 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.



O her orally adm nistrabl e pharmaceutical conpositions are hard gelatin
capsul es and al so soft, seal ed capsules consisting of gelatin and a .
-prasttei ser —sue-lﬂl—a-rg-l-y“eef ol or-—sorbrtot—The—hard gel atirmTapsutes may
conprise the active ingredient in the formof granules, for exanple in .
adm xture with fillers, such as |actose, binders, such as starches, and/or"
glidants, such as talc or magnesium stearate, and, if desired, _,stabl lisers.

I n sof t w@pgehdds the active ingredient is preferably dPCTEP*%®ISSSr suspended-
in suitable liquids, such as fatty oils, paraffin oil or liquid

pol yet hyl ene glycols, it |ikew se bek8gy-possible to add stabilisers.
Suitable rectally adm ni strabl e pharmaceuti cal conpositions are, for

exanpl e, suppositories that consist of a conbination of the active
ingredient with a suppository base nmaterial. Suitable suppository base
materials are, for exanple, natural or synthetic triglycerides, paraffin
hydr ocarSuitable cpoieracdra gspecially fijars,isscloas tuggtseforaxatmlalactose.tsﬁcd’\m possi bl e

to use I I oEﬁHﬁm he active
|ngred| gﬁirﬁ'ﬁtbl’brsﬁ tglsgélﬁﬂib’ 1 mgffat E| Eg@p“ sn s arei lor exarrple
liquid t5® "?H §t§°" :sgpm'ép@?%@f’saﬂ? For
par ent e msingaﬂhremmple.anlm mhe riee anpotatal starch) galatiasqmgaednh.ymemwhlme sol uti ons

of an ag‘f"ﬂ{?? pbelflwrﬁﬂ&odenaWWesﬁéu Hﬂ(ﬂ%ggég?rg% ]L_'%@ bs hedbolEmentidriea form of a

wat er - s
PCT/ EP9 msan also carboxymethy! starch, cross-linked polyvinyipyrrolidone, agar, or giginic

suspens iasitsoraf saititiseresf] such asisgdiani aigkate. Excipients arwespaeialiyfibwicoralitiopiersnj ect i on

hi cl
Such ag att"w“i‘Fq°P§*‘“g’exaﬁﬂi‘%“s‘eﬁ;‘g'r’%‘h??&m‘*"& weflottbiafl Vo o o)
f or exarﬂﬂgé’e cgicium slearate; FW@'}P&B’PM’@?QW'&%MW%FSM d¥iBpensi ons
whi ch ccuhblampﬂomﬂpanbﬂe,lmaﬂr@sslhag beinglised e alid concentratid sugaodi um

b |
cr oy 1| SBhlend e Ry Sontifigit @abic Tl o Ipirtioory bolgBbnéiifglee ° S0 ¢
exanpl e 3"?‘(9?’ titapium dipide, or eqating §°'1-WSH‘F 'b?“"PHG °§9F‘ﬁ soljvgnts Gf solvent mixtyres g
oi nt mentos,, fot thepreparanon oaqnthmmadngx sclativns abduitable ckliulose prepaeations, such

wat er - i @cbté!; es, that
is to s%s Cr éans an |n{ ntss hgé/'gﬁ’%&h?@éelﬁ%o% Q{%Bg&l&(?'e ]

constit he added $o W‘MW‘&PE"’&E@%GRE’"Q% £y exgmp GW Mﬁ%ﬁ'ﬁ?'@'ﬁ?‘%@'cont ain
no wat erto inditatecdifterent dosesafdctiveingredigat. - f or m ng materi al s; foans, that Is to
say liquid oil-in-water enulsions in aerosol -formwhich are adi ni st er ed
from pressurised containers; .and tinctures having-an aqueous-ethanolic

base; e&Hhersrallyadavnisteblenhammareytical ompasiipns;are hard galatin capsulesangd also
phar mac soft| sealedapsytéscvnsistirg ofyelatin pnda plasiiser, sich Eélﬂyalm loserbitdl) Tl

COMDOS! i tdiflcan il /bl 1 il LAl Al SF ol Jgr known

perse b arma--ceutil'cal excipients,
f or exaﬁfS?'EP'B;!" aqraixture, withyfillers, §%ﬁ?§j P'neeraaumes stagphesiiandiori n t he base
mat er i algliddnts, ishichnas@icormagnesium sfsardte, and, ineysired, stabisers/in spit eapsuidsi on of

enul si o é&v%%&ué@&&%& p&&%@&‘bﬁﬁkpérﬁeg 'ir?sﬁ&kt‘ﬁgﬂqm& Q0éh & raleype 1 Qui d

hases,
P oils, paraffin oil or llqwd 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 triglyeerides
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



usual Iy dissolved in that phase prior to enulsification; for the

pr éparation of suspensions—in whi ch-the act|¥e_|ngredLent I s suspended in
the emul sion, the active ingredient is mxed with a portion of the base
nmat eri al after emul sification and then added to the renmai nder of the

f ormul ati on. The dosage of the active ingredient can depend on vari ous
factors, such activity and duration of action of the 3¢aEPos0osss

i ngredient, the severity of the disease to be treated and its synptons, the
node of adm nistration, the species, sex, gﬁg,and wei ght of the warm

bl ooded ani mal and/or its individual condition. In a normal case the daily
dose for adm ni s- tration for exanple oral admnistration, to a

war m bl ooded ani mal wei ghi ng about 75 kg is estimated to be from

appr oxi mat el yS4SPopsioRs ativedagredientosich g comespending Pily nnmrtaqspmqu ely
5 mg to appr Ommhdumiﬁblaﬁbﬁhiﬂé@ﬁemhr bﬂ\udéHT‘sﬁulﬁis%Qﬁoll

o | owi ng. Exalaseile di7bt ifinerig Ay slla saidt. 5 RO ethi e oy °'¥]Fgﬁ5§ 4 urng
are given in G@@%‘é!ﬂl@% Fuspengipag,which comprisecscasityrigcreasing sibstances: for

-CONH err] ; hexemiple sodiumeamdxyrfieth§icéiRiosé, sorbitol and/or dextran, and optionally also
PCT/ EP96/ 0055&% / 26183

- 33- m xtUre of various hexanes (for exanpl e supplied by Fluka); TLC =
thin-1ayer chromato- graphy; RT = room tenperature. Wth regard to

t he nonencl at PhamiaeegticaPéont mw%m.hh%oﬂm tfoPﬁhe\tbﬁ&di treat-

foll f h d t

referred to omaR TR ﬁ%ﬁ?&a%?%“%%éeﬁ"e c et s e b irsmm sl aliEn | <
bonded Into awﬁteﬁgf‘(mer*lnalaﬁﬂmﬂons mvpimamamy:hm snhydwuspastes) thatktowj
ani de ni t r ogegraiams @AA BintrAénts haﬁh@ﬁéd:éﬂah%sérbhb emaﬂﬁdems :igelsOwtiicH arg9) -

acia n o Ry e ok Bafer Eietorcoplan o ageing conibt gt svetat, gocforming

N- benzyl - N— memateriaishioams, thatis thsaydiguid, oil-in-wiater armlsmna in aeposnh fann wmuaref a

ring, the "N admitistered fra.a%rédsansewaleonﬁmr@ Gh& hﬁauréeha &;ﬁu@fgoh
and t he nane of t e.rtin | aced 1 n bra ts to
exanple " 9 e "!f ONsS;May. eompnse °é°'i armgceutical excipiants, 0| c

raci d (4-phe ny$uMm§HWe&; The phamaceudticabcompbsitions for locabadmiristration are
4- [N - Met hyl - Nandfdctardd it b'mdnneP kit ﬁBi" ;B? %gﬁ/d ﬂ\z\%ﬁﬁcﬂl?rédiéﬁt vﬁ?nl tﬁé BR P

7O - ot 1) S auiplne,Fo Akastel i e i

Ivlﬂg Pt suspending the active ingredient i |n the

N- ( 2- met hoxy - base/material ior,dknecks<dy; ira prtiba thesdof.i For the preparatiori dfysmulsiorisy |

chloride, 1.4@icR the4ckivd INGhedBnt R didaBivd inBher téks ifuid BrlbdE tibvadtld QR didntisn®
usually dissolved in that phase prior to 'emnlsiﬁcation; 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 condmon 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



in 80 m of nethylene chloride is stirred under argon at O for 18 hours.
The reaction m xture is then d||uted with 300 m of ethyl acetate. The *

. 1IN sodi-tmhydroxi de

solution, water, 0.1N hydrochloric acid and saturat ed NadCl sol ution,
dried (magnesium sul fate) and concentrated by evaporati on.
Recrystal |l i sation of the residue from n-pentane/ ethyl acetate yields the

titlec pﬂslntheformof white crystal s havi ng pcIvEPdsioosss poi nt of
163- 168[er$6?i3 err] H NVR, 400MHz, DMSO, 120[err], delta (ppm: 8. 02(s,

1H), 7.87(s, 1H), 7.56(s, 2H), 7.3-7.38.(m 6H), 6.98(d, 1H), 6.90(t, 1H),
6.70(dd, 1H), 6.21(dd, 1H), 4.9(bs, 1H), 4.37(d, 2H), 3.81(s, 3H), 3.06(m
2H) , 2.82(5 3H) The starting materials can be prepared as foll ows:

2 BB ik oSO a2 il e
4- (N - ne!fﬂphy:IRT%&OmbuvyMu@car bonyl ) - ani no- 5- (4 chl orophenyl) pent -

2-enoi ¢ acid N-(2-met hoxy-benzyl)-anide and 10 ml of trifluoroacetic acid
in 30 mM_ of. nmet-hyl ene chloride is stirred under argon at room tenperature

for 5 hoYMith regsid ta e apmenclature used for s eampayndssn the Examples section which
PCT/ EP96f’oﬁ&5§55or the sake of better clanty the end products are in all cases referred toa84 -

ot Iyl 2 ERBRRIC A6l g Bvery it Beckimts pimoercs Rerded i 2o B atamale i
hydr oxi ddspaaﬁaauy mramdﬁaﬂlj)ulf thiecarhidéafitroges mioho-or diisubstituted qblutmot boridedt €) ,
CONCeNt B i, AP Rl i it duch ok By IR - R bl dd . B0tandi BB NE" ©! ¥

react ed

4-(N - Ne«hmmw-imswamgd mymmmmmmwmmwmwmmem-2-enoi

Z ?KII d@%%{ﬁlﬁﬁ@ﬁ‘%ﬁﬁ% X £ R ]5@ miﬁh‘ﬁee'ypgruzorﬂmﬁh f3F the substit-
5- (;1 ﬁwwmmmmm&dm'ubmf%t@mrmmmwmzmm ge olégl
g gf 4-di rrgémand;kn?é\%pyr% arﬂﬂggfnr ?&%% ene‘cﬁﬁﬁw S nts‘?tl rred

under arlﬂb?ﬂ F'@ﬂ?)rrterrperature for 16 hours and t hen concentrated by
evaporation. The residue is chronatographed (SI I | ca gel, hexane- et hyl

acetate 1:1). In :
col ourl e@%%&ﬁ‘;ﬂ T OIStAUQrores i B! - )
Z g(; 0(2venditcid Bi-2méhdxXyBenziif-amidé: ﬂ(s&luﬁdiﬁg 1%2576'6%(%&&1&:-5%)
4- (N - I\/Eﬁ%’aﬁ 68??"3%%?% %%ér‘g'&wm%%'a& %41?5)90‘?f3pr’ﬁ@%\'9$|3°'%'ent 2-enoi ¢
aci d:  /methykbenaoyl ohioride) 141 of triethylamine and 50 mg of 4-N,N-dimethylaminopyridine
4- (N -ne - 0
5 o 0 B S] epfbscB ShbuRy i SRRREN} a0 Bt ter G TRP SRl RN -
t et rahyds u-fenruumbmmoolmﬂumm aeetatb’ Ihémbmretslwashdd inta separating fgmeelat ur e f or
18 hour I ssolved in
50 - o L1 S58uipERe Bhefon balph 1P f Righdehvont 3B sl 3afiied Sey' 51
extract esplutian alrledn(mhgunsiwrl sulfate) and: contientratediby evagoratiorn Recryplaliisationaf e washed
W th watygy residue from n-pentane/ethyl acetate yields the fitle 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), 7.58(s, 2H), 7.3-7.18 (m, BH), 6.98(d, 1H), 8.90(t, 1H),
6.70(dd, 1H) 6.21(dd, 1H),49(bs 1H), 437(d 2H), 381(s 3H) 306(m 2H), 2.82(s, 3H).

-

The starting mat'e:rials"cari: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



and saturated NaCl solution, dried (magnesiumsul fate) and concentrated by
evaporation to gi ve_a._]_|_g_h1_yel low ail. [err]H NMR—400MHz, DMSO, 120[err],
delta (ppm: 7.30(d, 2H), 7.20(d, 2H). 6.80(dd, 1H), 5.81(d, 1H), 4.85(m
1H), 2.76(d, 2H), 2.63(s, 3H), 1.35(s, 9H). d)

4%(N -Methyl -N -tert-butyl oxvcar bonyl ) -am no-5-(4-chl or ophenyl ) - pent - 2- enoi
c acid ethyl  ester 1.44 g of sodium hydride (approx. 55 % ipgraipbeossse
added in porﬁ 920183 0 to a solution of 6.72 g of phosphonoacetic acid
triethyl ester in 120 nl of absolute tetralydro- furan and the mixture is
stirred at that tenperature for 30 mnutes. A solution of 5.0 g of N -

nmet hyl - N -tert-butyl oxycarbonyl - (4-chl or ophenyl ) - al ani nal (i n 20 n1 of THF)

i s then adde
mxture s ol Rbeoontaiitebd By eSS pAT Gl i 206 ATEY il achid® e
poured into vethyacetate selution ix washedwith 0.05NspdiLEOhydroxide sodutlnmandéemeated NaCh

b\b”g 5/ ;2 i g g Oginitie, &feﬁ‘%&&dimﬂ Bakks), édrﬁ:eﬁ‘@a?@@ﬂy bluipBratibh {@ﬁvéf‘b icﬁlrlgigdgf ol and

-35 - and BWP%"%'YFPWM NaCl sol ution, dried (magnesium sul fat e)
and concentrated by evaporation. The re5| due is purified by chronatography
(silica gel, hexane/et hB‘\.- the t|tIe conpound
obtained in t *

del L2 (ppr) e sinicht D mSUANIEH g M (7 img

N ~BSthyl - N %@W%ﬁ?@ﬁ'}wea?%sn ?L?i%‘r wﬁ%ﬁeﬂgﬂ"% é? éz Eéﬁ 't'rPPHﬁ) of

10 g of N - M‘s(tihyheth&la«nmpfobm-yimwmmd]w\(memmedeeXhMmmdine

Femper atur o, 4 SIS B §ice s o 48l figan R 08 SRty rof Jo bBPh c e
are slowy adaretthen opwestsated\by avapesationofhe mudndisldlmmawgramdp(slhtmael I'l&ar:jel-z ,
m XE grg) | 2f S;%@Pageﬁirﬁ% gs@ﬁ%@éﬁ%é‘ﬁ F 1-on- are NN agﬁéga?&h?ﬁn
reaction ni xtamerphaussolid x*tl-M\QR.lZQOMklzJ CbCh deltg(mm)s? $-7:0(mo4K), BOSHLTims SHY.he
phases are t W?B sSﬁBaS #r@d 1# %6(2%@)%3(&4% ﬁé%ggtﬁﬂt%&ﬁ oy, ©

wi th diethyl The co i ned organi c pﬁases aFZ wash h " water and
sat ur at ed NaC1 soI utlon dr| ed (SOdI um sul f at e) and concentrat ed by

[err]H-NI\/R ‘V' COCLT err: PP
0.5H), 3. 93(n‘i\38'“§?'b°f%°5’(ﬁ'&“ 'E?H‘Y"Nz Pty on) s
]}) ﬁl 0( ﬁ/g ng) 2-enoic aclg ethyl ester andbz 3gof |lt2lum Irydroxide in tetrahydrofuranlmethanollwater =

t hy ert-but vl oxycar or er:
80 g of o I verteltie Sl o riord Siimpbehive o 1 b} SR GoN edncinEgled By Brasyaush ¥,
ter t but yl oxymesiibe tsydisspiired fii 80 mpoiowatér) acldlﬁ_edml pHe= RiwitB@O Nrhydpdchloric acid and
N, N- di net hyl f j ' - i se.
The reaction Wgﬁﬁ @P%ﬁ@eﬁﬁk‘%#ﬂ (rwﬁccepﬁlagg %%%ﬂe%gvﬁnﬁwatew
t enper at ure fand saturated NaCl solution, dried (magnesium sulfate) and concentrated by evaporation to

give a light-yellow oil. 'H-NMR, 400MHz, DM$_0.120°, delta (ppm): 7.30(d, 2H), 7.20(d, 2H),
~ 6.80(dd, 1H), 5.81(d, 1'H_)". 4.85(m, 1H). 2.75(d, 2H), 2.83(s, 3H), 1.35(s, 9H).

d) - -tert- utylo: rb n mino-s- 4-chloro henyl)-pent-2-enoic acid eth
aster: 1.44 g of sodium hydnde (approx 55 % in 0||) 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)-alaninal (in 20 mi of THF) is then added
dropwise. When the dropwnse addltion 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



then diluted with 600 m of ethyl acetate, filtered and concentrated by
evaporation. The residue is purified by chromatography (silica gel, v
Rrexarefrethyt—acetate—5—4—+tn t hrs~way tie—Trtte conpound—T5 obt ai ned T —
the formof a colourless oil. [err]H NWR 200MHz, CDCl[err], delta (ppm:
7.25(d, 2H), 7.11(d, 2H), 4.90(bs, 0.5H), 4.47(bs, 0.5H), 3, 72(s, 3H),
3.25(m 1H), 3.00(dd, 1H), 2.70(s, 3H), 1.35(s, 9H). I n the sane manner
as that @ovghéeed in Exanple 1 a)-f), using the approprecIvEPséeOssses in Step -
1b) it is also possible to prepare al so the foll ow ng conpounds:

WO 96/ 26183 -35-
PCT/ EP96/ 00555 -38-  Exanple
1/ 1:

4-[N ZNEtMorNevﬁtﬁsamtsa Nhﬂﬁi#ﬁh@ﬁ%@dkmib?ﬁ&ﬁﬂl's}mfm %M&ﬁc‘rﬁb&fd&lt{}f ophenyl %
Do 2 bR The asie s psad by Shotmaoraphy e gsl, hevanaotiy acarae” "' "

4-[N - Metsml mms@&y&hémwwﬁ;ioum ierubfainéd1nb¢.az@ﬁi of-adbicuRbssoil 41 NMRor ophenyl) -

AN oot ReBel. et b g, A . o8 . Bt T B.rBl, i, ©

N- [ 2- (2- f/20(chy 05HRt H17(qs 2], 2B80(nd, 201, 288(5, 3B1) 51.30(s, 12H). uor o- et hyl - benzoy!
chloride, 1.41 g of triethylam ne and 50 ng of 4-N, N-di net hyl am nopyri di ne
in 80 nml of nethyl ene chl orrde IS strrred under. argon at 0 for 18 hours.
The reacte) i ua N' .k- ' 4sohlorephinvioglaninal: A salutionlof 10 gtofiNe. The

t it
rsnoru'tjlr gnl'ﬁe er s tur at eg"ﬂg‘éﬁgﬁ}%ﬂ on, Mﬁﬁ?ﬁhﬁe’@*ﬁ%ﬂ}s&hgﬁat e) and
concent r £oelgd fg- évamrmmtméemmmﬁ miofmn M eisobity m(mmﬂmg gel ,

met hanol /sgiution (i folien pvisea! Q! ai ned I n
t he formsof a. erlmte g);%rﬁs%ysaddg??l‘d %zshb:&g}dﬁd@s% etﬁé’ﬁpacet ate).
(

[err] H- NI miXiie s stiveg 8t that temperature foy kgt methanal and #ml {Qy)@ﬁ@s 1H)
7.68(bs, sodifum p?:tfsarum tadkishe solulibr 6Fe thairiaddedt 13 the raadtidh nikire. Prrmbdlife is

6115 by AL 5 504 4 P 4 o s o o il

ﬁl— E y ( g/eis"gun)actemonoe mtmmumwmmwwmma omyanicphaséscare washed with

- (N < o et S a2l NECH ot 180 ol iy hlocepmymin iy ymporption

2- egm C abeaeam{ezis (e@qgslrfumr;eryatmunpe]rgamm almd R0200MHZ CDClsf deflar(pam)et 11 c

acid in ’ s K re under

ar gon fo?%dﬁ oﬁﬁn Hﬁfrhy‘ﬂe?ge% g%tdué}g :525 2ﬁ)t gnsggﬁ‘]t%@{?egégﬁdjevapor ation
and di ss@i82e2s. k). 19288 et hyl acetate. The et hyl acetate solution is

washed with 0. 05N sodi um hydroxide solution and saturated NaCl solution,

dried (sQg concentrat ed by evaporatlon to gl ve a |light-yel | ow
oil and bonvi-(4chiorophenyi)-alanine methvl ester: 80 g of silver(})

- oxide are added with stirring. toa solutlon of 20 g of tert-butyloxycarbonyl-(4-chlorophenyl)-
alanine in 300 mf of N N-dnmethylformamrde 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 evaporatron 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:



b

4=(N - Met hyl - N -tert -butyd-exrear bonyl ) - am no—4—t5—¢ehl or ophenyl ) - pent - 2- enoi
¢ acid N[2- (2 pyridyl)-ethyl]-am de: A mxture of 2.1 g of
4- (
o

N -methyl -N -tert-butyl oxycarbonyl)-am no4-(5-
Al or ophenyl ) - pent - 2- en0| c acid (see Exanple 1c), 0.85 g of
2-(2- pyrldylévg 1.31 g of PCT/EP96/00SS5
N- et hyl Fethyl- am nopropyl ) - carbodi i m de hydrochl oride, 0.83 g of

4-di met hyl - am nopyridine and 80 m of metlyd ene chloride is heated at room
tenperature for 16 hours and then concentrated by evaporation. The residue
I s chromat ographed (silica gel, ethyl WO 96/ 26183

PCT/ EP96/ 0055

Fcotat oy Lo Examola 111: aN-ethyiN (3, Histiflvoramethy Reraoy)-aminok 84 Sfigropheny)-

col our |l ess 0| pentf2-anaid acidiN|N>dimethylangidé: fwhite arystaisihaving a rhsitimgpaintiof 152-153°.
4-[N - Methyl-N - (3, 5-bistrifluoromethyl-benzoyl)-am no] -5-(4-chl orophenyl) -

pent -2-enoic acid N-(1 nmet hy- 3- trlfluoroacetyl-lndol 5 yl)- amde vvhlte
" . chiorop

crystal s havi Bxampledfa: 4:{N'-Metik! X _ ,‘3¢,~,~1:u1,,~ x' ethyi-benaovh B

4-[ N - Met hyl - 23endic i 15 bl QLANTR bl 'mg?hm ) -
pent- 2-enoic a DXY - DET I'S.I's t?}é J(:)ih&gﬁg?ﬁ'%

Exanple 1. | t%ﬁms@ppewzme mmtn:gkewleh‘e@ﬁ coﬁ@.ﬁmﬂt@m-

m xture of 0. dQ3thyBp 8P1.4Y § oNristhylamine end 50 mg of 4-N N-dimethylammopyndine

(3, 5-bi strlfluororreth benzo | ) -am noj - B&' C IorQ henyl) - pent - 2- enadi ¢
acid 0,137 gndomt ane ehiorisel i pred un for 18 hotirs’ The reaction mixture
Zkgt hyltth (3isdhéfeﬂ||§i!émmd RPOH athyt Wthlmﬁawhlﬁmwhwstmmﬁgmegt of
i me am ngpyridi ne a me e chlori sti a room
terrperatﬁre u ?‘%‘&y&'wmg’!d%d%?!ﬂ“@" am%m%gﬂ?
Th d @ndicogcentrated Hyseviaporati rrntumemmm lida gol, |
th?sr\(/avzgl 'ltjﬁeI tsmﬁlme) qund. i m pnedq?n T e fgrm P 3| », n
or phous sl MetnePafifRakRae £a8) e Saylofe dubjeomiaidls ofigfida W neTamor
4H), 6. 95- 6. 7white infprph6ud$ciid] Ry valde = DT, (etllyl)e,ceﬁteﬁ(h-l-NMR) 400MI5Z, DMSID/) 1200,
3.85(s, 3H), ?t?a égﬁ\ @43?5')1H).33§&51H)9‘7')68(bs. The7 8o/ P4 B4 757 £2M, Pe

prepared as fo

4-[ N - Met hy| - &H), @B 160,6.11(dotbns e 1H)bB A6y 2H), 2A60] 218), 2A2012H): 3 BhisnH) -

pent - 2-enoi ¢ acid: A solution of 20 g of 4-[N -nethyl-N-(3,5

bi strifluoronet hybenzoyl:) -am noj-5-(4-- chl orophenyl ) - pent 2-enoic acid

ethyl ester afbe 3@ringdnaterialican be RrRPAEE asdoliewsonydrate in 100m  of

THF/ met hanol /water 3:3:1 is stirred at roomtenperature for4 hours, and

then 200 m of water and 1N h drochl or|c aC|d are added A I OX.

2). The ni xt ufkd(N-Methyll:aming-4-Cr-chiorgphenyilponti2-enoic acid RICSHBEFREESIESRani C

phases are vvaafwhtmh oh1 ‘aagtam-m -methyl-N tert-butyloxycarbonyl)-lmlno-dn(s-chlorophenyl)—pent-
2-enoic acid N-[2-(2-pyridyl)-ethyl]-amide and 10 mi of trifluoroacetic acid in 30 mi of
methylene chioride is stlmed 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 ef 4-(N‘-metnyI-N'-tert-butyloxycarbonyl)-ammo-4—(5-

chlorophenyl)-pent-z-enelc 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



and saturated NaCl solution, dried (nmagnesium sul fate) and concentrated by
evaporation. The title conpound is obtained in the formof a colourless oil*
whtch—canbe—used—fortier—wi t hout—berng tartner puri fi . D)

4-[N -Methyl -N -(3.5-bistrifluoronethyl -benzoyl)-am no] -5-(4-chl orophenyl ) -,
.pent-2-enoic acid ethyl ester: 22 g of 3,5-bis-trifluoronethyl-benzoyl
chloride, 16 g of triethylam ne and WO 96/ 26183 _

PCT/ EP9 6y daR6183 PCTEPSS/®SSS. 1 g of
4-di net hyl am nopyri dine are added at O under argon to a solution of 30 g of
4- (N - nmet hyl)-am no-5-(4-chl orophenyd3#pent-2-enoic acid ethyl ester
trifluoroacetate in 250 mM of nethylene chloride. The reaction mxture Is
stirred at 0 for 18 hours and then poured Into water. The organic phase is
separ at egcgate) an@n& Way ﬁmmauamp&ﬁ.aes biStaiR¥d indfé fokm lor'h eSIotisS oilf Revalii=y | ene
c¢hl oride. The conbi ned organic phases are washed with 0.01 N hydrochlorlc
aci d, Waloe?(ma%‘ﬁ)rat ed NaC solution, dried (magnesium sulfate) and
concentrated by evaporation. The residue is chromat ogr aphed (silica gel,

f / | 1)l th the titl bt d i
ot or mERamaRcEh 3R Hetbt O s i ARia v nore e RRRe b ReleE ol "
(ppm) : 8 pBAk2-enditiacid N-AdtathylBHiluoroddotyt-iddolBkif)-aniide hite ctystals l'ﬁlvﬁﬁ(ad d, 1H),

6. 05(d, " 5',o 13” 4 4:20(q, 2H), 3.1(m 2H), 2.81(s, 3H, 2. 35(m 2H) ,
1.25(t, g thyI) am no- 5-(4-chl orophenyl) pent-2-enoic acid

et hyl ester trlfl uoroacet ate 60 m  of trlfl uoroacetlc acid are added
dr opw se C o N/ |
but yl oxy Y- am T O OpTieT '

200 nl oR2-ens ‘ ‘ mﬂéﬂMTfé'cFa&tberoom

t enper at Weghakd auéo %wasoumgtﬂﬁmeﬁemeﬂaf%&%bw @m)em-[mtamﬁ- resi due

Is dissolved. in t ol uene_ and agal n con- centrat ed %gevapor ation.

That stef 5‘9%'HE@E'@&‘W’F@Y’%BW@°%°’U?‘BU@"§D‘BB@&°@Fm SR8 Aan pe
pr oc es?‘] e%eiwxglbehzymr?iheldzbgbgeewm?er:émﬁmmdpmpw%mwmdme)a?trrp: S
21 56 poschiis BEfai or ¥ mAlBviaRnobuitine 6 s Bekhient anande s syréd &

4- [N - Mevdoh tevhpefature-undet argén foo16 hedrs ahd ﬂmnz:oadehm by bvdpofation!Ther ophenyl ) -

T i Aokt L e 4 o 1 2

4- [N - Metbmipounid-i§ Bbtined in the féromof arnsicuriéssamarphous solid. 'HNMR, (ZOOUlllzor ophenyl ) -
t-2- d.
FgPr h mgdi%gglmgb\‘ns %72 Dl Y4HTES 856 )7 BHI € 6.0 PE 7@, 1Y, 5953 A,
4. S(d 2H), 385(s 3H), 29—2 G(m, SH), 1.3(bs, 9H)

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 .evaporation.
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 tﬁ‘e'thylamine and



DVMBO, 140[err], delta (ppm: 8.50(d, 1H), 8.12(bs, 1H), 8.02(s, 1H),-
7.72(t, 1H), 7.58(s, 2H)+—F-3-7.21(m—6H), 6~F6{ae—tH), 6.23(dd, 1H),

4,9(bs, 1H), 4.49(d, 2H), 3.08(m 2H), 2.85(s, 3H). WD 96/ 26183
PCT/ EP96/ 00555 - 39- Exanpl e
21 3: '

4-[N -Methyl -N - (3, 5-bistrifluoromethyl-benzoyl)-am no]-5-(4-5.p,£pi nyl ) -
pent - 2- enoi ¢ ‘5& ' 2- et hoxycar bonyl - 2- et hyl - but yl ] - am de: BT p ‘@E’%SV\M te
sol i d. Exampl e 2/ 4:

4-[N -Methyl-N - (3, 5-bistrifluoromethyl - ber%yl ) - am no] - 5- (4- chl or ophenyl ) -
pent - 2-enoi ¢ acid N-(3-nethoxy-benzyl)-am de am)rphous white solid. Rerr]
value 0.25 (hexane/ethyl acetate 1:1) nple 3:

4-[ N - Met hyl - Naqf#djmsﬁhx'@mmvummﬁf@r##e%em cgm?t%mmt?]a splytion of BB 0B HLNY | ) -
pent anoi ¢ aci dneiﬂg()%nﬂﬁ&mﬁhlbﬁaﬁaﬁﬂ)-pm ﬂ-%n&aac.a Idﬂyﬁeﬁﬁrmmmobﬁwhtﬁbm%f
using the neth 0 I bed i"n Exanpl-e. afting fr

4- (N - net hyl )mgfnyﬁe(gn g%;gn(éﬁ &emgmmmd%ﬁmﬂ@tg for il hours and then poured into
N- ( 2- met hoxy- weter.yfhe-argarikephdse i$ sepaﬁwd oft ind theldgBedus phadé iscextratted tWies more
o Pou 2l iyt e YU dmyolepani sl sy By s
3.80(s, 3H), @&cie-waté(and Stirated. Nm acluho’ﬂ,—l)med](nﬁaﬁaiurﬁ si)ifate) andlvencénratedty
A(N - bt 1) SPaRoPARBRZT BB  cohmarseii sica oe) neyaneretiy acetate :1). in i
N- ( 2- met hoxy- mmt)tbmeunmmbtamadlmﬂwmmmmsmh?MMm 490Nz BMSO,
?&m ?rg?lﬁ)s”to &f@td&l W%‘hféé‘ Wﬁ(@ﬂ-ﬂ 7 3660 ﬁ;”7228d 289004 1)

acid N-(2-net ﬁ&ﬁﬁﬁl 1Hb 94 H)aﬂr?@ 3if(m, 2H), 2.81(s, 3H), 235("1 2H), 1.25(t, 3H).

4-(N -Methyl-N -tert-butyl oxycar bonyl ) - am no- 5 (4-chl orophenyl ) - pent anoi c
acid N-(2- nethox -benzgll) ani de: The title corrpound i's prepar ed in a
. AT, At Ualaan 2N ﬂ ;Alr;é_:_Li:ﬁl' reng LA c I es' e ° acets t

manner anal ogenf

4- ( SF met hyl HI\lse: et e fseto (e schitioR bSO lahml'tr}.e eth m-aézml c
6 B7(m ok DGRy -ame - A-crhdrppi @sg&?#@iwc&éwaa@r oG 21y
2.2-1.7(m 4Hnethylendhivride. ThaZéation Gﬂi)ture is stirred at room temperature for 4 hours and then
_ ooncentrat_ed by evaporation. The resique is dissolved in 300 ml of toluene and again con-
centrated by evaporation. That step' is repeated twice more. The crude product so obtained
can be processed further without being further 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, S-bistrifluoromethyl-benzoyl)-amino]-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'ﬂdo_rdmethyl—benzoﬁl)—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(dd, 1H), 4.9(bs, 1H), 4.49(d, 2H), 3.08(m, 2H), 2.85(s,
3H). o :



c)
4-(N -Methyl -N -tert-butyl oxycar bonyl ) - am no- 5- (4- chl or ophenyl ) - pentanoic -

preparedTTmaTammer anal ogous to that —
descrlbed in Exanple 1c) from4-(N -

met hyl - N -tert-butyl oxycar bonyl ) - am no-5- (4-chl or ophenyl ) - pentanoi ¢ acid
et hyl ester. _ WO 96/ 26183

PCT/ EP9! o — :

[err] ng%w DVEO, 120[err], delta (ppm: 7. 25(5@2%‘,“"ﬁ-£7h.515(d, 2H)
4.19(m 1H), 2.70(2s, 2H), 2.58(s, SI—Q’ 1 1(t, 2H), 1.72(m 2H) 1.28(s,
9H).  d) 9-

4- (N -Met hyl -N -tert-butyl oxycarbonyl ) -am no-5-(4-chl orophenyl ) - pent anoi ¢

AN © bmis 2 4 Mt NG R S bsirymetayhiepzoyaminghScitshiomeen

pent - 2- epent-2-enoic dcidtN: {2-ethortyearbomyi-2-ethyRbity Parkidp: amraﬁousiwmb sbid, r ahydr of ur an

i s hydrogenated for 0.5 hour in the presence of 0.1 g of
palladluniactlvated carbon and 0.2 g of 1, 2-dichloro- benzene. The reaction

mi xt ur e Example:21414-IN"Methyl-Ni(3, Sbistrifiucrometiyl-bepzoyl)-amino}6+{d-ehiotophéryis way t he

del t 5 ??‘ﬁf’%ﬂmﬁ B8 etioly e s B B Wil £ 08 251
2. 60(2s,( gﬁpeleﬂwizqqmemﬂ) 1.82(m2H), 1.35(m 12H). In the sanme manner as
that described in Exanple 3, using the appropriate anmines in Step 3b) it is

al so possible to pre arethefollovmn co ounds |nthe reparati on of
pﬁg_@ie,_g. B histrif [ pp )

Exanpl e L M ne I n Step
o N 3.5 rr';g’teghle}iﬂee%%%pom?gn?bno - ?‘2? cﬁl or ophenyl) -
°B?ﬂ$’ﬁ97" éxagapﬁw AR rom SR ety mg%pa PIOPRETIR

4-[ N - Met %ob\’!
pent anoiM? gy
goggl\s/l(-lgs pBhanvic 4bid, N-(ierh ' )-Zmﬂﬁ. Ris éﬁﬂlneti mﬁﬁHﬁm%ﬁ o?IZurfe%S 1H),

2
Ty 5 oyt pais "HNIR.AGOMHE, BMER: 150% et (ensps .05 110 7500 2h0y
Exanpl e73¥313 1H), 7.3-7.1(m, 8H), 8.95(d, 1H), 4.23(d, 2H), 3.80(s, 3H), 2.9-2.7(m, 5H), 2.25(m,
4-[ N - ?égtn’\é 5-bi strifl uoronethyl -benzoyl’)-am no] - 5- (4-chl orophenyl)
pent an0| c nzyl - N-net hyl -am de: [err] H NVR, 400MHz, DMSO, 150,
delta (ppn) 7.98(s. 1H), 7.45(s, 2H), 7.25-7.05(m 9H), 4.50(s, 2H),
2.9(m 02 and 1. 91(2m 2H). Exanpl e 3/3:
4-[ N - l\/e%h% F%NB% ga?l%@an[ #éorona‘ﬂ?ﬁs benzoyl ) - am no] - 5- (4- chl or ophenyl') -
pent anoi ¢ acid N-(2-nethyl - phenylsulfon) am de: [err]H-NI\/R 400MHz, DVBO,
150, del & gthy '

2.9(m 2 '
( titl compoun is prepared i in a manner analogous to that described i in Example 1a) from 4-

(N'-methyl-N'- tert-butyloxycarbonyl)-amlno-s-(4-chlomphenyl)-pentanoic acid N-(2-methoxy-
benzyl)-amide.

methoxy-benzy!)-amide: The title 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'-Methyl-N'-tert-butyloxycarbo 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.



2.3(m 2H), 1.9 and 1.78(2m 2H). WO 96/ 26183

PET/ EP96/ 00555 —_— —_— - -41- Exanpl e
3/ 4: -

4-[N -Methyl -N - (3,5-bistrifluoronethyl-benzoyl)-am no] -5-(4-chl orophenyl) -
pent anoi ¢ acid N (4- qui nol i nyl)-amde: [err]H NVR 400MHz, DMSO, 150[err],
delta (ppm: _8. 74% 8.24(d, 1H), 7.99(2d, 2H), 7.98(s, dosgsL (L,
1H), 7.53(t, 54(5 2H), 7.30 and 7.20(2d, 4H), 4.5(b, 1H), 2.9(m
2H), 2.82(s, 3H), 2.65(m 2H), 2.10(m 2H) Exanpl e 3/5:

4-[N -Methyl -N -(3,5-bistrifluoronethyl - ﬁgoyl ) - am no]-5- (4-chl orophenyl) -
pent anoi ¢ acid N-(4-ethoxycarbonyl - phenyl) am de: white crystals having a
mel ting point, of 159- 160 err

TN | Wty IR, 400k, DA 1205 GBI (PP, 2816 2H07- 460 21K 419K MBipheny ) -
pent anoi ¢ aciZizoes, msa(gyamz_ay(t)zmm ve(ml 2y 1128(4,lep).conpound of Exanpl e
3. It can be prepared al so by the foIIovm ng synt hesi s net hod a mxture of
0.495 g of 4-[N - rrethyl

(3,5-bistrifldyg |

AEN Ry oy aagrﬁéa?fmmmwmmmw .

4- di met hyI ani peapgendiciacid:etyl ester{see Exampieyldbin@Oab|of tetrbydrefusan is hwtoeonatm) m

(5t ot ogr o @g@.“f"?%ﬁ%'f&%ﬂ CEER MR GRCIn2 o B 12

title conpourkenzeng ham;aom mixtyre impnﬁm:@mmw byevapration. ssommway

[err] HNWR 4RQ§W ﬁ&ﬁ&lﬁé #Jnﬁ ka 2&%%‘?“%
d
Z 33(287(r1nH) 53-25(d, %@( ;'?r"% 2"")-14 éé‘z'n?"')z%i 23(_ 4 i}, 2:264, 28, be

prepared as fRBIRIN2H), 1.35(m, 12H). : :
4-1TN-Methyl -N-(3,5-bistrif [ uor onet hyl - benzoyl ) - am no] - 5- (4- chl or ophenyl ) - pe

ntanoi c acid: A solution of 25 9 of
4- [N - et hy! -ihithe shnfe hannana‘slmrdauaibbu in mmpws.)usmmbpﬁoﬁﬁhwhdnmem

phenyl ) - pent a0i jd et er a of lithiu oxi de
oy e e 18k SuFis St A3 Hinea o i8Rl comp Rl S8, S5pS o o

t enper at ure fExampldd/By &mﬂwlhdmmmmondnidé is usectinstaad ofldh amine drcStepA3b)laci d
are added (pH value approx. 2). The mixture is extracted twice with ethyl
acetate. The conbi ned organi ¢ phases .are washed with water and saturated

Nad sol ut i orExample:y1{ 4-hrMethyhN'-63,5-bistriBjoramethy bhangoyi)-amind]-$-{4-civerppheryl)on.
The residue igyq Eﬁﬁi&éﬁﬂﬂrﬁ@?\ﬁ&@%ﬁﬁ%@k%@&e"l-i-ﬂlvﬂJ Bb@f&hfro $6, ié@fs

way the title conmpoun white crysta
125-127[err] )delta (ppm) 7.98(s, 1H).750(s 2H), 7.41(s, 1H), 7.38(2s, 2H), 7.25(m, 4H),712(m '3H),
4.2(b, 1H), 3.15(t, 2H), 2.9(m, 2H), 2.80(s, 3H), 2.4{m, 4H), 2.05(m, 2H), 1.89(s, 3H),

1.8(m, 2H).

Example 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).



WD 96/ 26183

PCT/ EP96/ 00555 -42- .Db) :
At N—hMet-hyH—=N-—=—3T5=brst++f | uoronettytr=DenNZoyt)=an no] - 5=(4-cnlor ophenyTl ) - .
pentanoic acid ethyl ester: A solution of 29 g of ..
4-[N -nmethyl -N -(3,5-bistrifluoronethyl -benzoyl)-am no]-5-

(4-chl orophenyl ) -pent-2-enoic acid ethyl ester [see exanple 2b)] in 300 m
of tetr N}‘M gg an i s hydrogenated for 0.5 hour in the gapeoeessof 3 g of
pal | adi u |vat ed carbon (10 %9 and 6 g of 1, 2-dichl orobenzene. The
reaction mxture is then filtered and4-p.oncentrat ed by evaporation. The
residue is chromatographed (silica gel, hexane/ethyl acetate 3:1). In this
way the title conpound is obtained in the form of a coI ourless oil. [err]H

0 Rl Y AN b A@ﬂw i)
e L I sm@ o o 2 B 9.
Exanpl e glzq( &%ris)g%fz szzaaﬁﬁ) m{;esu 7 Rofd pégf?zmt hwsbm;zyl - anine)

't is also [ ow ng _conpou
4- [ N- Met®$0 arpgl Z?Q(ZQFﬂ*)sﬂ 5(“-\‘ ﬂUblzcﬂ‘@t?ﬂ')b 25245 3. 2B S %-1?@1 @H)or ophenyl ) -

pent anoi ¢ acid N-(1-nethylindol-5-yl)-am de: anorphous white solid.

H , 500 : O, . del 96 1H),
7730, AmDIe BN WAt N7 Satoporhethihpeidpy amiof g <hirephpnyd 57y *
2. 99- 2. Pattanofeideid m(ﬂ%axyciwbny@hé@l)rxamudé-l)uhné ciyStals hating a melibgamﬂtof 5
4-[ N - %B}{‘ -(3.5-bistrifluoronethyl -benzoyl)-am no] -5-(4-chl orphenyl ) -
pent anoi d N-isopropyl -am' de: 13.2 ng of triethylam ne are added to a

solution of 50 ny of

4-[N - my Qé! ﬁ | or ophenyl ) -
pent ano fe mne in 1.5
m of npe

added Z&’Hﬁﬁﬁé“%?‘a?@?’?@% %3?"3'?‘"33‘*3‘85? mﬁ?“m““m”"ﬁ“"#““{'% phases,

er separation o
the or gddSistifemmethy-bgazoyiramingl-f- mowﬁw!ma&aeeicasl Q3309 %% 0on. In this

\ga% 6t ?gt:?]étﬁ&g-cghg??um 021 famlduﬂﬂiw-(wmam}lambp:bpﬂ%wnﬁmr&f val ue =
4-[N - %91’ 0,0 134 g, M‘Q WM@'?&F“%MWW)%’H’M”@“?!F%'HP%Fbphenyl) e

Zt m Oi C rodrh teripet éﬂ%ﬂ%?é\lff?rﬁ&tmﬁ t:erﬁcenﬁata@bylavmraﬁbn e redidue is
- I SUri uor.o
enpoy! EERAEr2RALIEGA USRI aShizia 15T Sy thedg comppund s
N- hy dr o>ojtairesti inith fdem ahal 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), 695(d 1H), 4.23(d, 2H),
3.80(s, 3H) 2.9-2.7(m, 5H), 2.25(m, 2H), 1.92(m, 2H).

The starting materiais can be prepared as follows:_

A solution of 25 g of 4-{N'-methyl-N'- (3.5-bistnﬂuoromethyl-benzoyl)-ammo}-s-(di-chloro-
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°).



WD 96/ 26183 PCT/ EP96/ 00555

- 343 - 2.335 g of NN—-dieysl ohexydcar bodi +-m-de—-n-250 m of

tetrahydrofuran is stirred at roomtenperature for 18 hours. The reaction

solution is then filtered, taken up in ether, filtered again and

concentrated by evaporation. In this way the title conmpound is obtained in

the formof a colourless white foam In a manner anal ogous ?‘8’%}#@5’“

descri bed in@ml@S it is also possi-ble to prepare the fo

conmpounds: Exampl e 5/ 1: .

4-[N -Methyl -N - (3,5-bistrifluoronethyl - be'rﬁ"dyl ) - am no] - 5- (4- chl or ophenyl ) -

pentanoi c acid NN-di propyl -am de: R err] value= 0.29 (hexane:ethyl acetate

1:1). Exanpl e 5/ 2:

4-[N - Methyl - N" _ of

Eegg anoi ¢ aci A aélwhh ofab%fkmalnumyﬁn Qa mmﬁﬂtbﬁnz%%ﬁo}s-

anp

4-N - Met hyl N’W@eﬂyll’f’?"tﬁ%w athyt %ﬁ?ﬁle}‘a'&ﬁ?ﬁ&}l"\ﬁmﬂl&?ﬂ or ophenyl ) -

(pﬁnt ano } ct ﬁci tdtrahjcﬁ?ofhh?fi& hytirégenatedTor®:s Ablivth imeptesice bl 5 of paiRdivfvactivatbd
exane/ et hy ce

4-[N - Met hyl G910 %@%?\Hﬂ%ﬁ%%@??%%%?&%@%w)

pent anoi ¢ aci cbnierjtratéy/ by evapotdt‘yh ) TriwTesidue islcaroatogrdphd tsiitalgbl, haxirweéthy o

chl ori de: met h%%egq q g\r;%lg 5/ 5:

4-[N - Met hyl i 10 20is waY, £ROPOYA IS gbtained In the form of 2 colauress el 1 | -

pﬁlnt apgi c aci NMRpS5QOMLiz]iDMSO; 1467, delth /(ppn}) T.89(sc1H), DS2E, 2T 30(t6.2M), 7.18(d,

chl ori de: net

TN - et hyl - R4 R 4 cedn AT B #0r2.80n, 44, B2 2R 1 906 1.

pent anoi ¢ aci H19&AYhyl - N- (3-chl orobenzyl)-anide: Rlerr] value = 0.

(met hyl ene chI ori de: - nethanol 95:5). Exanpl e 5/7:

4-[N -Methyl -N - (3,5-bistrifluoronethyl -benzoyl)-am no] 5-(4-chl orophenyl ) -
pent anoi ¢ am%ﬂﬂ@q@swm Examela Ay uging:the@ppropfiate sminesi (netead of 2-methoxyberizyine

chlori de: net hafink) iPR akb possible to obtaln the following compound:

Eg_ggmp_ le 4!]. : 4_-[N'-Met|f\yl-N'_-(3.5-bistriﬂypromethyl-bqnzoyl)—aminp}-ﬁ-(dt—chlorophenyl)-
pentanoic acid N-(1-methylindol-5-yl}-amide: amorphous white solid. 'H-NMR, 500MHz,
DMSO, 140°, delta (ppm): 8.20(bs, 1H), 7.968(s, 1H), 7.73(s, 1H), 7.51(s, 2H), 7.5-
7.15(m, 7H), 6.32(d, 1H), 3.73(s, 3H), 2.99-2.76(m, 5H), 2.40(m, 2H), 2.10(m, 1H),
1.99(m, 1H).

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

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

R value = 0.36 (ethyl acetate).

hydrogsu'ccini'niide 'est'éll': A sélution of 5 g' bi‘?-[N'-r:nethyl'-'N'-(:il,5¥bistriﬂuoromethyl-
benzoyl)-amino]-5-(4-chiorophenyl)-pentanoic acid, 1.255 g of N-hydroxysuccinimide and



WD 96/ 26183

PCT/ EP96/ 00555 -44- Exanpl e
4-[ N - Met hyl -N - (3, 5-bistrifl uoronethyl-benzoyl)-am no]-5-(4-chl or ophenyl )
pent anoi ¢ acid (azocane-1-am de). Exanpl e 5/9:

4-[ N -Met hyl - N - (3, 5-bi sfl uoronet hyl -benzoyl ) -am no] 5-(4-chl orophenyl)

pent anoi, (1, 1-di net hyl - 2- hydr oxy) - et hyl - am de: ¥al ue = 0.2
Freiilel ol

(et hyI de: - nmet hanol 95:5). Exanpl e 5/10:

4-[N -Methyl -N -(3,5-bistrifluoronet h%{a benzoyl ) - am no] - 5- (4- chl or ophenyl ) -
pentanoic acid N-(2-pyridyl methyl)-am Rlerr] value = 0.15 (nethyl ene
chl ori de: et hanol 95:5). Exanpl e 5/1:

4-[ N - Met hé’b (3, 5-bistrifluoronet -benzoyl ) - am noj - 5- é4 chl or ophenyl ) -
pent anoi &3 9&'[“ ﬂlwmmﬂ“‘ﬂﬁ)@rgsﬂmébwm@ﬁﬂmﬁ aL@om 0. 05

2 m[el\l hy :veettaﬁ: pefdtae g&elsbhoﬁ&t h?tlﬁlfﬂac% ﬁuﬂon g@@ﬂﬁlﬂe&ﬁ{aﬁe’n up in ether, fri]lfered henyl } -
I'ST I uor Qne enzo -am noj| - o- C oro en
pent anmig%ft?’lf'é@ ‘ﬁﬁfﬁ brevaparagon, iy th ?Q]fl;?rqbia’l%’l'ﬁg’ IO0 0%

(et hy| efofm oha oslookess whité k| 95: 5) . EX&WD' e 5/13:

4-[N -Methyl - N - (3,5-bistrifluoromethyl-benzoyl )am no] - 5-(4- chl or ophenyl ) -
pent anoi ¢ ‘acid (4-phenyl.-pi perazine-1-amde): R err] value 0. 32 (ethyl
acet ate) In a manrenphalogois4o that described in Example § it is also possible to prepare the

4[N - Metghy %c@?@nggst rifluoronethyl - benzoyl ) am no] - 5- (4-chl orophenyl ) -
pent anoi c -acl I'et hyl am no-propyl )-am de: R err] value =.0.05

(et hyl ene chl or| de: - methanol 95:5).  Exanple 5/15:

4-[N - I\/bé,'m ?;Q,Q)amgﬁg ophenyl ) -
peLt anoi'c aC|1 (%\[3'5 WL dgﬁﬁﬁr oXy- éﬂ.'ﬂ-z%&ﬁ } %i err @(La D 0.)2/7)
(rret hyl eR?@tﬂfﬁlccﬁqm-Nw@Pfﬁaﬂtﬂm'% yalue= @:29 {exanezathy] acetate 1:1).

4-[N - Met hyl -N - (3 5- bi st r| f I uor onet hyl - benzoyl ) am no] 5- (4 chl orophenyl) -

Example 5/2: 4-[N"- MethyI-N'-(s 5-blstnﬂuoromethyl-benzoyl)-amlne]-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|stnﬂueromethyl-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'fldoro'methyl-benzoyl)-amlno]-5-(4-chlerophenyl)-
pentanoic acid (piperidineamide): Ry value =0.27 (methylene chloride:_methanel'ss:S)'.

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

Example 5/7; 4-[N’-Methyl-N'-(3, s-blsmﬂuoromelhyl-benzoyl)-amlno]-5-(4-chlorophenyl)-
pentanonc acid N-(2-chlorobenzyl)-am|de Rf value = 0 26 (methylene chloride: methanol
95:5).



pentanoic acid N-[2-(piperidin-1-yl)-ethyl]-anide: Rerr] value = 0.08
(et hyl ene chl ori de: -—ethanel 95: 5}— —\69—9@26183 e

PCT/ EP96/ 00555 _ . ' T -45-

Exanpl e 5117:

4-[N -Met hyl - N- (3, 5-bi strifluoronethyl -benzoyl ) -ani no] - 5- (4- chl or ophenyl ) -
pent anoi ¢ acid N-(4-hydroxy-cycl ohexyl)-am de: R err] value =

(met hyl ene chM9¥R6183° et hanol 95:5). Exanpl e 5/18: &‘mmmsss
4-[N -Methyl -N - (3, 5-bistrifluoronethyl - benzoyl ) - ami no] - 5- (4- chl orophenyl ) -
pentanoi ¢ aci d N-net hyl - N- (2- hydr oxyet hyl )~44ri de: Rl err] value = 0.4 (ethyl
acet ate: net hanol 5:1). Exanpl e 5/19:

4-[N -Methyl -N - (3,5-bistrifluoronethyl -benzoyl)-am no]-5-(4-chl orophenyl) -
pent anoi ¢ aci Example SI8; 4-[NxMethithN'y(3,8-histrifiuordmethy-bagzbyl-amire]-Sy4-chiardptienyl)-

Rl err] val ue 496&? met hanol 5:1). Exanmpl e 5/ 20:

4-[ N - Met hyl - Klerﬁ?&% %&g tri ﬁﬁ%@iﬁﬁhyl benzoyl ) - am no] - 5- (4- chl-or ophenyl ) -
pentanoi c acid N-[2-(3,4-di hydroxyphenyl)-ethyl]-am de:. Rlerr] value = 0.25
(et hyl acet at gxample 5k L bistrifi

A-[N - Met hyl N‘g‘i"‘?‘bm |fei59u|§rlorresfh et ‘f‘)e'ézr‘r’\"r)fg]" inekp{4-clorophenyl).

pent anoi ¢ aci @® “T"Qa?‘ﬁi‘é(ﬂi" 'B'B h%"f'yal'@’ﬂl)r?ﬂ]y ReMajue = WB@Y‘GNRF@W&/
val ue = 0.3 (metranbless). chl ori de: met hanol 95: 5) Exanpl e 5/22:

4-[ N - I\/Et hyl -N - (3, 5-bi strifluoronethyl - benzoyl ) -ani noj - 5- (4 chl or ophenyl ) -
pentanoic acid N-[2-(2-pyridyl)-ethyl]-am de: R err] value 0.21 (ethyl
acet at e: net haExamglé SHD: 4-[N'-NethyizN'¢3 SJb&’lHﬂuoromethyl-benzoyl)-aminoi-s-(&chlorophe nyl)-

pent anoi ¢ aci BeATE R0 NG RYTG PP ae” Rl 1 0 ldrutene saoraelpafianl! )1

acetate 1:1).958:5).The reaction of anilines W|th
4-[ N -nmet hyl - N- (3, 5- bi strlfluororrethyl benzoyl ) - am no] - 5- (4-
chl orophenyl ) - pentanoic acid to formthe corresponding am des is carried

out, for exankxample 5/1 #N'MethyN-{3,5bistifluprometiybbenzoyi)-gminol-6-(4:ohiondpheryl)-
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-bistrifluoromethyl-benzoyl)-amino]}-5-(4-chlorophenyl)-
pentanonc 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-blstnﬂuoromethyl-benzoyl)-amlno]-5-(4-chlorophenyl)-

pentanoic acid N-[2-(piperidin-1-yl)-ethyl}-amide: R¢ value = 0.08 (methylene chloride:-
methanol 95:5). '



Exanpl e 6:

4-[ N -Met hyl -N - (3, 5-bistrifluoronethyl -benzoyl)-am no]-5-(4-chl orophenyl) -+
pertanor T acird Nt Tsopropyt phenyt—anrde—A& Xt ur e eonststing—of—4i—6—y .
of 4-[N - _ _
met hyl - N - (3, 5-bi strifluoronethyl -benzoyl)-ani no] -5-(4-chl orophenyl)-pentan -
oi ¢ acid, WO 96/ 26183

PCT/EPQQ& ggﬁﬁ PCTEPIGISSS 12.8 ny .
of 4-isopropylaniline, 36.65 ng of propanephosphonic acid anhydride, 37 ng

of triethylamne and 1.5 m of nethylgpe chloride is left to stand at room
tenperature for 18 hours. 0.5 m of 1N potassium carbonate solution is
then added and the m xture is shaken vigorously. After separation of the
phases, the organic phase is separated off and concentrated by

evaporation. In this way the title conpound is obtained in.the formof a

whi t e f odEnaniple S/AT:A[N-MBIHYBN(3!Sbistriflupedmetinyl-benzoyl-aminolE(4-ehiomphémy)ous t o
that designbiaticldbif i fithidoxy-dybiohdkyf aifue? RF Fhild €018 (ReMHBKE chbife: ©! ! OV N9

conpound

4-[ N - Netmgthangl 98:9).5- bi st ri f | uor onet hyl - benzoyl ) - ami no] - 5- (4- chl or ophenyl ) -
pent anoi ¢- aci-d N-et hyI N-phenyl -am de: Rl err] value = 0.66 (nethyl ene

chl ori de: rret hanol nple 6/2

4-[ N - VetBxpmple $/18 hémeQ&rwu@mmemyMMbﬂﬁcmmemvﬂopheny| ) -

|
(r:)ﬁlng ano ; Cpeﬁﬁ?gﬁm?%ﬂwn D-hgwkﬁetr@madﬂde R 0dlid = 0 (Bhyracstalémetiiahdly | €ne

4-[N - Met™h¥t - N - (3, 5-bi strlfluoronethyl benzoyl)_am no] 5-(4-chl orophenyl)
pentanoic acid N (3-nitrophenyl)-amde: R err] value = 0.66 (nethyl ene

chl ori de:

4-[N - %%&B@—J{% @?‘bﬁémyw r‘%*a"%ﬁ'ﬁgﬂm%hm#y'l -amingls$-(4sehiorophilopheny | ) -
pent anf)l cpeaiandcHciﬂwayll)mt(n-mi)mﬂh)dm-dlhyl)—@ﬂerRf vaiueu€0.350. 60

(met hyl e bde: fhanol " 95:5 Exanpl e 6/5: -

4-[ N - %?ﬁvﬁw&% stE’% 1uromet hyl - benzoyl ) - am no] - 5-(4- chl or ophenyl) -
pentanoic acid (3- acetyl -indol e-1-amde). R err] value 0.40 (ethyl

acet at ) Example 5/20: 4-[N-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino)- -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— '-(3.5-bistriﬂuoromethyl—behzoyl)—émino]-5-(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 carried 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,



Exanpl e 6/ 6:
4- ‘[N— Met hyl - N - (3, 5- bi-st+-H-dor omethH - benzoyt) - am ne}—s-( 4- chl or ophenyl ) -
pent anoi ¢ acid N (3- brom)phenyl) am de: R err] value 0.58 (ethyl acetate).
WO 96/ 26183 PCT/ EP96/ 00555
-47 - Exampl e 7:-
3-[N -(3.5- Bﬁﬁ% +J’oromet hyl - benzoyl ) - N - net hyl - am no]-4(1l—ﬂ'.ﬁggm€s5gl ) -
but anoi ¢ aci o ohexyl - N-i sopropyl -am de: N-cycl ohexyl -i sopropylam ne
(10.4 ng, 1.2 eq) and triethylamne (10.4_ ferr]l, 1.2 eq) are dissolved in
di chl oronethane (1 m ), and the hydroxysuccinim de ester of Exanple 7(c)
(35 ng, 0.06 nml) is added. The solution is left to stand at room
tenperature f The ut i is then washed wi.th 1N potassium
carbonate sol 3tr’t3§H 63'5‘ yéﬂ ﬁ‘g%&ﬂ'@ rRropanephosphoRic 3?'@&“&?"995{7&‘&9“ on.
(R[lar r] d( Ft gyl lmammebnenlsanlcdf nietﬂﬂene dhidride is left T Rariceatebom terAerature for

i ndo y t C
4- (1H-| ndol - 31§I %ﬁ B mat'ﬁ] 4qu1p??6;s§{lfﬁa%ﬁo&ate%qhﬁmgﬁtwn ggqegrangh?jmrmed in

Exanpl e 14(a) shaken(vigorously. Afier separation of the phases, the organic phase is separated off and

stanor ¢ acid ST A:f’?ﬂ i e ogbid vl ik 3 ) ©

ethyl ester (3ite @ (ethyl aeatate).n di chl or omet hane in an ice bath,
and 3,5-bistrifl uororret hyI benzoyl chloride (16.7 m, 1.0 eq) is added.
The m xture is stirred at roomtenperature for 2 hours and then 1N

hydrochl ori c &P fansecanaiogous tathat desgrikediin Exampia Biitds alsp passible ta rreparethene,
dried over mmgwhﬁﬁe and concentrated by evaporation.
Crystallisation of the residue from hexane yields the title conpound in
the formof light-beige crystals, R err] (ethyl acetate/hexane 1/2) =

0. 56. (b) gmm_QL 4-[N'-Methyl-N'-(3, 5-bismﬂuoromethyl-benzoyl)-ammo -5-(4-chl henylf-) b
u

3-[N-(3,5-Bi s | wor.o no ol

tanoi ¢ aci d: tp?h “gg?&ﬁ%&gﬁﬁ?@l’%‘gﬁl f{ﬁ‘gflufygo é‘“PﬁlMF fl’é_"'fé]ea?%'ﬂ |‘ﬁ

t et rahydr of ur 88:8).600 m ) and water (440 nml), and 3M it h| um hydr oxi de
solution (160 mM, 5 eq) is added. The m xture is stirred at room
tenperature for 17 hours. 1N hydrochloric acid is then added and extraction

is carried OME@!AM‘M -M!Mﬁb@&mtﬂﬂmgomﬂb%mm@mmwdﬂmpmdyl)-
concentrati on phyia |€Q€iﬁ Whgmh ?t%ﬁg&gwwg?étﬂyﬁ&ecﬁl&{d@n%h&m

| i ght-brown solid oam ace
3-[N - (3. 5-Bi 94 uoronet hyI benzovl) N net hyl - ani no] - 4(1H- i ndol - 3-yl ) - bu

tanoic acid (N—hydroxysucci ni rride) ester: The acid of Exarrpl e 7(b) (45 g,

95 mmol ), N, N_dineth r|d|ne&' 0.2 eq)

N- ( 3- di et hyl y‘r y@c”ahlﬂﬂ V'mfaml)-amm]-f'-(*chloronhenvl)-
pentanoic acid N-(3-mtrophenyl)-am|de Rg¢ value = 0.68 (methylene chioride:methanol
95:5).

g;amgle 6/4; 4-{N'-Methy-N'-(3, 5-blstnﬂuoromethyl-benzoyl)-ammo]-5-(4-chlorophenyl)-
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). Rf value = 0.40 (ethyl acetate).

gggmg!e 616 4-[N' Methyl-N'-(3 5-b|stnﬂuoromemyl-benzoyl)-am|no]-5-(4-d1|orophenyl)-
pentanoic acid N-(S-bromophenyl)-amxd_e_ Rf value = 0.58 (ethy! acetate).



chloride (20.1 g, 1.1 eq) are placed in dichloronethane, and in an ice bath
N- hydroxy- succinimde (11.9 g, 1.05 eq) is added. The m xture is stirred -
ar-Toom tenperature over- T ght——The Teactrom mxture i STpoured o 5 %
citric acid/ice. Extraction with dichloro- WD 96/ 26183

PCT/ EP96/ 00555 -48 -

met hane, drying over nagnesi um sul fate and concentration by evaporation
yield a weldeRgig®i | Whi ch i s chromatographed on silica getEpssiossexane/ et hyl
acetate 1/9. The title conpound is obtained in the formof a solid foam
Rlerr] (ethyl acetate) = 0.54. The taylLow ng are prepared anal ogously to
Exanple 7: Exanpl e 711:

3[N -(3,5-Bistrifl uoronet hyI benzoyl) N - net hyI am no] 4- (1H-| ndol - 3-yl ) -

but anoi ¢ ;ﬂdﬂ;!é ?:j yl acetate) =
0. 50. anpl. e 7] -

3-[N - ( 3, hutanaig ide: cxmﬁw-lsamvfmms((lwmdol 3-y)-

tinua ;:moi 8 £.8 ) %&ﬁ&h?ﬁﬂmé' mkfﬁylﬂz sl;-ea.sdaiv%a il d.émasrbmbnﬁﬁetﬁhs/ adiithenol
3-[N -(3, *yﬂm%uqmm? gster wﬁxaslewz?dsm 35 09, /08 B ynal)dsadried. Ihe( sqlptiondslett3- y| ) -

but anoi ¢ 13 Giehd"¥t Fobn f&fﬁ&hﬁurb ford dﬁyﬁ ﬂfe%%ﬁﬁ‘tﬁ&h widnBd With AR pérdssium

acet at e/ net hanol 1:1)

3-[N - (3,%mhanats W‘f‘i?ﬂr(%ﬁﬁ"rﬂﬂd-tﬁ%ﬁ&'m )S-qqnoerérﬁmbx&wmma Retethvhdol - 3- yI
but anoi c Mﬁﬁuﬁhmﬂﬁaano p| per| di neam de) Rlerr] (ethyl acetate)

0. 02. Exanpl e 7/ 5: : -

3-[N -(3,5-Bistrifluoronethyl -benzoyl )-N' -mat hyl - am no] - 4-(1H i ndol - 3-yl ) -
but anoi ¢ T rdadtibn (OF (11Binkdoh3ylpdutiy bdid o o 411 H-Eriol-3igi)-3-nidtianing-bltapbic

gcﬁ\rat ) qoa%‘éﬁ ?f%%%ﬂﬁ Em&%y?(?)ﬂl‘d%t hyl - am no] - 4- (1H-i ndoI 3-yl)-

but anoi ¢ acid (2-net hyI aziridi neam de): R[ er rl] (et hyI acet at e) = 0.71.
Exarrpl e 7@7 A -
= R -3-yl)-
but an0| c ME)‘(%(%@FI%:*H e}hytgmmal::uwm agid Q@YH@}W a8y mmolhisnol 1: 1)
= 0.86.  placed in dichloromethane in an ice bath, and 3,5-bistrifluoromethyl-benzoyl chioride
(1.7 ml, 1.0 eq) is added. The mixture is stired at room temperature for 2 hours and then
1N hydrochlioric acid i is added; the mixture is extracted with dichloromethane dried’ over
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-hvdroxysuccinimide) ester: The acid of Example 7(b) {45 g, 95 mmol), N,N-dimethyl-
aminopyridine (2.33 g, 0.2 eq) and N-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydro-
chloride (20.1 g, 1.1 eq) are placed in dichloromethane, and in an ice bath N-hydroxy-
succinimide (11.9 g, 1.05 eq) is added. The mixture is stirred at room temperature over-
night. The reaction mixture is poured into 5 % citric acid/ice. Extraction with dichloro-



Exanpl e 8:

3-[N -(3,5-Bistrifl uererethyt—benzoyh) - N - met mH—am-no] - 4- (1H i ndol - 3-yl ) -
but anoi ¢ acid N-phenyl-amde: Aniline (8.3 ng. 1.2 eq) is placed in

di.chl oronet hane (0.5 m), and triethylam ne (52 [err]l, 5 eq) and

3-[N -(3, 5-bist ri f I uor onet hyl - benzoyl ) - N - met hyl -

am no] - 4- (1Hug ﬁayl) butanoi ¢ acid [Exanple 7(b)] (35 nyp W
are added. Propanep osphoni ¢ acid anhydride (31.6 ng, 4 eq, In

ethyl acetate/dichloro- nmethane) is added ggd the mixture is left to stand
at roomtenperature for 24 hours. The WD 96/ 26183

PCT/ EP96/ 00555 -49-

S0l vent 15 conetiand!ding e SiebeSansls0fbs And ncerution BY seporatest vl a iy ik
an Rf val ue (whitlyls chmatogr)aphéd ahﬁlhgel wilt leexiané/ethi atetats $/OpTiPRtiessbmpound is

I ly t
gnfl\f?gug él s%ron&rﬁ'ﬁ' benzoyﬁ} N&%Pf’ﬁ}?&%\n?%] 4- (1H-| ndol - 3-yl ) -

butanoic acid N-ethyl-N-phenyl-amde; Rerr] (ethyl acetate) = 0.58.

Exanpl e 8/2: i - .

3-[N - (3, 5 Bi Str 1T 00T St PRToR anYoRAUFY & EXAMRIS 7 ani no - 4- (1h+i ndol - 3-y1) -
butanoi c acid N-(2-hydroxy-phenyl)-amde; Rerr] (ethyl acetate) = 0.41.
Exanpl e 9: Eggm%leZH {N"(3,5-Bistri orom thyl-benzoylLN

3-[N -(3,5-Bi strl '{‘}ﬂ [ ( b'enz:'g e'\y T ¥’T’fam'"r¥"f'"'i'z?“ﬁf%'r"8’3ﬁ3'ﬁ'

but anoi ¢ aci & g? pipendinpamide]: \Rrdgthyl acetata) = G opy| ani ne
(10.5 ng, 1.2 eq) and trlethyl am ne (10.4 [err]l, 1.2 eq) are dissolved in

di chl oronet h the- dr oxysucci nim de ester of Exanple. 9(e)
(35 g, O. OGM) %&@Qg 5Bt 'U?th%ﬁemw)é\‘ “methylr-amingl-d-(Hhi-i
t enper at ur e fm:tarib.m@N-(&'irbamwmuﬂl)JaﬁuddﬂR (b SadtatdiridthaholM:APE 8731 Um

carbonate solution (0.5 m) and the solvent is.concentrat ed by evaporati on.
Rlerr] (ethyl acetate/nethanol 1:1) = 0.64. . (a)

4- (4-Chl or opimm_ﬂgn&w&iaﬁaianmwnahﬁwoyawmewhﬁm QPRHOL 3

bt h,  ca bonyHiHoe 4 Mt TpBiphRR 55 ot gildRCH @%Wm&@? %wﬁ ”t her
ﬁgor;ﬂ _(I)_Létren_trahydrofuran The white suspension is stirred at OC for 2
(mlil oni ¢ aci a%ﬁ?g%:{‘hy hll 3&%‘%&@@?%%@@?&?@?%@5HT%& ?ﬂa q%gangded
The m xture mﬂraqaqcb(ﬁ-dmeﬂwbmmceupmdnmmmmmgmmsmem@ of the
solvent is concentrated by evaporation; 6N hydrochloric acid and di et hyl

et her —are added. The organic phase is washed wi th bicarbonate solution and
brine, dried BxampleE/5r-iN3sHRistrituosonettyl-benzoyl)-N'-methyl-amino}-4-(1H-indol-3-yl)- -

butanoic acid [4-(2-methoxy—phe_nyl)-p|perazmeamide]. Ry (ethyl acetate) = 0.39.

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

mgle 7Q 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 aoeta__te_lmet_hanol 1_.1) = (0.86.

butanoic acid N-g' .her:jy. I-amide: Ahiiihe (8.3 mg 1..2“Héq) is placed _Ih dichléromethane

(0.5 ml), and triethylamine (52 !, 5 eq) and 3-[N'-(3.5-bistriﬂUorométhyl-b'enzoyl)-N'-methyl-
amino}-4-(1H-indol-3-yl)-butanoic _a_q_id _[E_:,_cgmpl_e 7(b)] (35 mg, 0.07 mmol) are added. -
Propanephosphonic acid anhydride (31 ;6 mg; 4 eq, in 0.5 ml of ethyl acetate/dichloro-.
methane) is added and the mixture is left to stand at room temperature for 24 hours. The



concentrated by evaporation. The title conpound is obtained in the form of

a yellowoil, Rerr] (dichloronethane/nethanol 19:1) = 0.83. (b) :
#A=(A="Chtor ophenyt=3=Tethyl-am nmo=butanor ¢ acra—ettyl ester: The—keto ester—.
of Exanple 9(a) is placed in dichloronethane (345 m), and nethyl am ne
(27%in ethanol, 71 m, 5 eq), magnesium sulfate anhydrous (121 g, 8 eq)
and gl acial acetic acid (1.5 nl) are added. The WD 96/ 26183

PCT/ EPO Q¢ & 625 283 PCT/EPI6/DSES  reaction -
m xture 1s stirred at 40[err]C for 3 days, then filtered and the residue is
washed wi th di chl oronethane, and the gg1bined filtrates are concentrated by
evaporation. The residue Is dissolved in nethanol (150 m ), and sodi um
acetate/glacial acetic acid buffer (100 m, 1Min nethanol) is added.

Sodi um ¢ wydri 0 0 ' ‘1.2q), ] Lxture is
i1 o0 HPARSR GRG0 iR nfpoedqutedtudhens sohpfo.o e Aifhrl Boher

hydr ochl trated by evapqratipn. Tihg resulting titlecompaund hasiancRsivaluedetbyacetate of @68. t hen
diethyl ether is added. Extraction is carried out with 1IN hydrochloric
acid. The acidi c aqueous phase is rendered basic with potassium hydroxide
and ext r Abe toljoying gre-prapared apalogously tp Example 8: conpound is obtained in the
formof a yellowoil, Rerr] (ethyl acetate) = 0.1. (c)

3-[N (3,5-Bistrifluoronmethyl-benzoyl)-N -nethyl -an no] - 4-(4-chl orophenyl)-b
ot hnot o Examoie alt 5 18T b srameR- oz b Ao SHgO B o ) 1 S

pl aced i mtdhaahaamﬁ‘mg\émmdé;qq (ejiacetatd)=loiss; t ri f | uor obenzoyl chloride
(16.8 mM, 1.0 eq) is added. The m xture is stirred at roomtenperature for
2 hours, and then 1N hydrochloric acid is added. The mi xture is extracted

%?Eﬁr?‘éﬁﬁ%"a%%% o N2aBRRRR o R i Bpdeflel 810" 101 0 Perame 1) 2) =
0. 59. '

3_[N'_( ( 2 é Id MR 1 Y f : . ‘ '
but anoi ¢ T
tetrahyd®

t: X id NEQ o ; . . __,i‘ . .
sol uti onq ob4PanM wiefhyfdfing (0348 9% ed)iffe Bibstettn bishidrometiiarle ¢ mi) 4 th
t enper at ur eagver ni g.f!’ti. 1I\ﬁﬂy3£ril'og%ﬂe&(§ri C Iaci S lt hen agﬁedﬁan,g,:;-;ext rgct ion is
carri ed hydroxysuaginimitls ester of Exampleri(g) (3§ moy 0,06 mmaoils addeds The selutionisileft
concent r @tdiy i Yodh fitlerdtindiio &%ﬂ HiFmidubd 8 mﬂﬂﬁlﬁtﬁ‘m?ﬁ“ ssibin of 2
| i ght-yellow solid %ﬁ R erﬁ ettly'l acetate) =-0. 18, e) '
3-[N - ( 3casbenalq sqlytiondP.5:m) #Rd the soluentys eoncentrated by avapesation. Ra (@thylor ophenyl ) - b
ut anoi ¢ gdeitalemdtianel pXys0edi ni m de) ester: The acid of Exanple 9(d) (49 g,
105 mol ), N, N-di met hyl - am nopyridine (2.56 g, 02 eq) and _
N- ( 3- di net hyl am nopropyl ) -N -ethyl carbodii m de hydro- chloride (22.8 g, 1.1
eq) are (a) agedhiorophienyl)-BoRerpitaAGIC acid Bthyl gited4-Chiorophérylddetiystid@4siug, Ci n-

0.2 mol) is dissolved in tetrahydrofuran (260 mi). In an ice bath, carbonyldiimidazole (38.8 g,

1.1 eq) is added, followed by a fufther" 100 m! of tetrahydrofuran. The white suspension' is

stirred at 0°C for 2 hours. The mixture is aliowed to rise to room temperature and bis-

(malonic acid monoethyl ester) magnesium salt (68.6 g, 1.15eq) is _gdded. The mixture is

stirred at room temperature ovemight, then some of the solvent is concentrated by

evaporation; 8N hydrochloric acid and diethyl ether are @dded. The organic phase is

washed with bicarbonate solution and brine, dried over magnesium sqlfate and

concentrated by evaporation. The title compound is obtained in the form of a yellow oil, R¢

(dichloromethane/methanol 19:1) = 0.83. ' o

(b) 4-(4-Chlorophenyl)-3-methylamino-butanoic acid ethyl ester: The keto ester of Example
9(a) is placed in dichioromethane (345 rhl),' 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



imde (13.1 g, 1.05 eq) is added. The mixture is stirred at room

t efmper at ure over ni ght —Fhe— eacti er—ni xture is poured into 5%citric
acid/ice. Extraction with dichloronethane, drying over magnéesi um sul fate
and concentration by evaporation yield a yellow oil which is WO
96/ 26183 PCT/ EP96/ 00555

-51 - chr hed on silica gel with hexane/ethyl acet, @}.&%
title conpouﬁgai%gﬂglg:gtal ned In the formof a solid foam R err

acetate) = 0.62. The follow ng are pr ep%oed anal ogously to Exanple 9:
Exanpl e 9/1: i

3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no] -4-(4-chl orophenyl ) -

t d 2- hydr oxyet hyl | peri di neam de err et hyl acetate)
bugaggl ¢ ac ofguy;t%re is stirred at / 20 8 foe'a days, then ﬁltere]dan the re]sud(ue is allashed with

3-[N - (3, 5-Bi diémerﬁmewi’aﬁafﬁrﬁ)d\e SafEiAvd filtries Eﬁt&hba:ﬁ&eml ébaf:élraﬁ&ﬂ The Pbsae ) -

et h acet at e/ met hanol
?ml;i noi 8 3(7:' qs Ns@gm:ﬁipén ag\o PPéo ml), anéi sodiu err glacl acetlc acid buffer (100 mi, 1M

3-[ N- (3, 5- Bi sih mektianol) tsasdday| smn@yiﬁob&ohmdexbsmoelgh(@mmamaw&)

gg 2? 2»? ;/c n: f ;}%&W& %IR&P 810 lbéa tem%%f&ﬁ! g}:grsnme% theRLmeJn o(lelh%droehlonc acid

3-[N - (3, 5- Bi(450 mi)ithe reactior mixiuoeisxoptentristedantithén diethyiathet is dideld] Extaberis| ) -
but anoi ¢ aci %W&t@ﬁhﬂ@a@}@% 46l TR Rk B A AnasEisiehered b with

acetate) =

3-[ N- (3, 5-Bi mwmbhﬂmmnmayd)mmemybamte Sitiertiip campeunctis obtajniad inythp-

but anoi ¢ aci %ﬁ@of@%]ﬂv@zkﬂemyﬂmtgﬂo1q err] (ethyl acetate) = 0.62.
Exanmpl e 9/ 6:

3-[N -(3,5-Bistrifluoronethyl - benzoyl ) - N - rret hyI am no] 4- (4 chl orophenyl ) -
butanoic aci qey'g-f fudidiéthyid ' el RE
3-[N (3,55 4 ThReming ofsxaopla 9(»N23@a 89 regh 1 Blacad insieeromaenai )
but anoi ¢ aci (tnﬁbe)b&hyimﬁmovﬁbeﬁz o?ndé (168 mi, 10 &i))is é&uda' e Midhite is
O ot e bfrom Telponahie ki 2 Houte, and B Rt s 21
mixture is extracted with dichloromethane, dried over magnesium sulfate and concentrated
by evaporatlon The ntle compound i is obtamed m the form ofa yellow oil which is reacted

further in crude form Rf (ethyl aeetatelhexane 112) O 59,

The ester of Example 9(c) (522 g 01 mel) is placed ih tetrahydrefuran (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 theti added and extraction is carried
out with ethyl acetate. Drying over magnesium sulfate en_d 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 9(d) (49 g, 105 mmol), N, N-dimethyl-
aminopyridine (2.56 g, 0.2 eq) and N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide hydro-
chloride (22.8 g, 1.1 eq) are placed in dichloromethane, and in an ice bath N-hydroxysucein-
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 aeidlice. Extraction with dichloromethane, drying
over magnesium sulfate and concentration by evaporation yield a yellow oil which is



are added. Propanephosphonic acid anhydride (31.6 ng, 4 eq, in 0.5 m of
ethyl acetate/- dichloronethane) is added and the m xture is left to stand

our s—Tremxtoure-Ts washed with—iN potassiom .
carbonate solution (0.5 m) and the solvent is concentrated by
evaporation. Rlerr] (ethyl acetate) = 0.52. The foll ow ng are prepared
anal ogously to Exanple 10: WO 96/ 26183
PCT/ EP964,89s2%183 PCT/EP96/00852- Exanmpl e -
10/ 1: :
3-[N -(3,5-Bistrifluoronethyl-benzoyl)gN -nethyl -am no] -4-(4-chl orophenyl) -

but anoi ¢ acid N-ethyl-N phenyl -am de: err] (ethyl acetate) = 0.62.
Exanpl e 10/ 2:

3-[N -(3,5-Bistrifluoronethy]-benzovl):N -nmethyl-ammnol-4-(4-chl or ophenyl) -
but anof o EIRSGPRSHA s SelviRGAlovbinl schisle Vo A Fopedie) °L°0 o7
Exanpl e Xbtained in the form of a solid foam, R¢ (ethyl acetate) = 0.62.

3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl -am no] -4-(2-naphthyl )-buta
noi ¢ acid N-benzyl-N-nethylam de: A solution of 0.01 m (0.0724 mmol ) of

tri et hyl dierfeliomingrare prapagsd analogousiyto Example®e and a sol ution of 35 ngy
(0.0603 mml) of 3-[N -(3,5-bistrifluoronethyl- '

benzoyl ) - N -net hyl - am nol - 4-( 2- napht hyl ) but anoi ¢ aci d N-hydroxysucci ni m de
ester i n Exampie 9/ Biskituaromethyibanzoy) N mettyham lospheRyle. 5 g
(0.0724 mnbic@‘cid{ziez-mdmwﬂwlp?ﬁﬁaeéﬁdeﬁ Rf(effiykddette) =s0.06f t to stand at

' e

roomtenperature for 16 hours. reaction mxture is then washed with 0.5
m of a 1N aqueous: potassi um carbonate sol ution. The aqueous phase is

ext ract e@Exainbie g2: 13-[N-(35-BistindyronethyFber2byIHR - mathyl-afiime)4-a EhioraphBhyl)- Phas es

< obt ai FOkEnBR S-S lof ReTe e lnei sl 1 LB o acot one

(7:3) Rerr]= 0.48. The starting conpounds are prepared as foll ows: a)

3- Oxo- 4- (2-na | )=-hut anopi.c-aci t hyl ester: 16.8 1 | ). of

car bony| %%@héﬂéégﬁg@wﬁoﬁw&’! 'bﬁﬁ'%ﬂ'l' ﬂ“%f?y'ﬁmq’%éfg%?pngg?‘z’ki on of
17.5 g ( DdtanoiclapidN-[3xaminphofin-deditprepyliaimide; Ry (eityl acetaté/ntethanahitr00.01an. Wth
foam ng, a thick white suspension is formed. After 2 hours the reaction

m xture is heated to roomtenperature and 32.2 g (108 mol ) of magnesi um

bi s( nonod&xampler8s: S-[N-(3)5-Bistrifluormethiyishenzoy)-N'-methyl-amiho]-He(4-ghiorophemyiigew. Chem
91, 76 - 24l \ 18 Ty 0 ture, 150
OL 7%, (BEBA Bt ARt iyl ) U s PO L

organi c phase is separated off. The organic phase is washed with saturated
aqueous  gEagmbil g KA s-BRIAGSDMBINAberzbMN Ghidthyl-amino}-4-(4-chiorophenyl)-

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
. concentrated by evaporation. Ry (ethyl acetate) = 0.52.

The following are prepared analogously to Examplé 10:



with brine. The title conpound is obtained in the formof a slightly yellow
oif. b) 3- Met hyl am -re-4—2-naphthyl) - but - 2- ereic—aci-d ethyl ester:. 52 ni
(462 mmol) of a 27.3 % solution of nmethylam ne in ethanol, 100 g of

magnesi um sul fate and 1 m of acetic acid are added to a sol ution of 23.7 g
(92.5 muol ) of 3-o0x0-4-naphthyl butanoic acid ethyl ester in 250 m of

met hyl ene chlgpi d the mxture is stirred at 40[err]J]C fo The
Wo's676183'

m xture is WD 96/ 26183

PCTI EP96/ OOSS - 53- t hen
filtered and the filter residue is washed gbth 1.5 litres of nethylene
chl ori del et hanol (95:5). The title conpound©is obtained in the formof a
crude product. 1 H NWR, 200 MHz, CDCl3 (ElIZ or Z/E m xture 1:3), delta,

8.6 453 4.42 (2s, | 4.17, 4.11
EE’E,”’ 2H) 3.( %{9@&9—1 2'["!3‘!‘3 5%‘%‘?55?‘ )‘kﬂm'ﬂg}-"ﬁchlmphenyl)-
3- Met hyl am ncbuladMN\dﬂ)mewanldﬂRﬂ%h)dceﬁfd)eroei m (17.8 nmml) of a
27.3 % solution of methylamne in ethanol and 5.5 m of acetic acid are
added to 24.9 g (92.5 mml) of 3-nethyl am no- 4- (2 napht hyl ) - but - 2- enoi ¢

gci ?8$t hyl I ;ewm-m (315-Blsttlfhm|ﬂmetml-bbiwymwmmlemlmgﬂéﬁmlbmfpﬁﬁy%_. 4
g nmo G | of acetic
acid are adde&é‘&?%ﬁ:fﬁaéFa “ @Eﬁa&wg %WJMF *allowed to rise
to room tenperature, W|th stlrrlng, over a perlod of 2 hours A further
0.64 g (8.7 wie-ﬁ' S aVEY . 1€ JES ] Jealn s ution
and stirring TS contl NUed OOl ) IT 1 o1
of 1 N hydr oéﬂ%@%ﬂcﬂ&!ﬂ!‘_ﬂ&mm afrmm Né(OrQ?é’émml)oﬁtmthylamm ins0idrmled
for 1 hour aruhﬁdmﬁdm&fab%ﬂahéomnsrvapﬁﬁgr 108 dé h'BI) %@&%ﬁs—tﬁé&ﬁfﬁﬁ%&ﬁw

The aqueous ph?ase | twice wth Nases are
extracted wi taenzeyl 'M@rnfphwmae@@dﬂélwmwmme IQQteCOnbl ned

- aqueous phasess mnef mbmyﬁhéwbﬁdd éreraﬂaé’d?fn%@o&’%ﬁoﬁ thﬂé@ 07@49&%

" carbonate; the ni.c Z'SGS rated of f and rine. e
title corrpouﬂﬁe‘ﬁgg'ﬁ' "ﬁ W"ﬂ'ﬂés fo\$tand at ropm derpperatyrafar, 16 hours. The regction
cnrl; 1H NVRmighee istthen wadhisd witho.$ ml of(mi!que-bug tagsitm cafbondt)solufior. Aned
§H)4 1 ? 26 (qlﬂq%%s I%tﬁg; iéﬁ_%h%gtea l(nib‘l'?méthy%gné d\%onde The comsblrge Eg(r(gjamc:z

3-rN - ( 3. 5- Bm!:lases aresoocantrateld- Hyavaporhﬂdﬂ in Biabwim sentiifage. Fheditie abinpdund-iHut ano

ol owed by 5 AgRfinbt Slu i T3 e EhBagaRAR AR

period of 5 minutes to a solution of 22.5 g (83. 1 nmol) of

3- met hyl am noryd-skatti ﬁ&hﬁsg&t Ir6d hyl ester in 500 m of
“tert-butyl nethyl ether. After. urgggim?}bomterrperature 16.6 g (415

mrol ) of sodium hydroxi de di ssol ved in 150 mM of nethanol are added over a

period of 10 AyBuOKeSA(RAGHH ﬁﬁ-gutanmc acid ethyi ester: 16.8 g (103 mmol) of carbonyldiimidazole

are added in one portion at 0°C toa solution of 17.5 g (94 mmol) of naphthylacetlc acidin
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 mmoi)‘ 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



m xture is stirred for 5 hours. Then, at OC, 275 m of 2N hydrochloric acid
are added and the m xture is washed vmth 300 M of ethyl acetate. After -
eoncentattor—+meaTrotary—evap-—orator, e tTtie COpr'O'UTTd"CTYS’l_aHlseS'_O'Ut_.
fromtert-butyl nmethyl ether/hexane In the formof white needles. Mp.: 128
- 130-C, IR 3400 - 2500 (b), 1710, 1635 cml; 1H NVR, 200 MHz, WO
96/ 26183 :

ESTO/EP96+89§Z$P _ PCI/EP9GAIASS

[errT, a, (ppm: 7.9 - 6.93 (m 10 H), 5.01, 4.30 (2m rotaner,

1H), 3.9 - 2.6 (m 4H), 3.18,2.68 (2sg4otaner, 3H). e)

3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl -am no] -4-(2-napht hyl)-buta
noi ¢ acid N- hydroxysuccinimde ester 3.75 g (32.6 nmol) of

o D T o B B ABRTALS 7
(3, 5- bi s{g8: 5)lwmlﬁoh)doubd3iszmd redlih thebriny of-spcrudendroduct. LHNMR, 290 MHBUt anoi ¢

acid in t o Oferr]C.
6.54 g (§%%13%p E’g'nﬁ ?"{]ﬁ;‘?’cﬁl’@ @%‘)%ﬁé qﬁ? arprr?(ng{3 '(')‘bﬁTl ca‘r‘gg%ll i m de

hydr ochl (2s, d8), &, #1148 (2q 2K B. T(sd21)r 3.832.68 (me.italr(bfiﬂb stirred at Oferr]C
for 10 minutes and then at roomtenperature for 3.5 hours. The mixture is
washed with 5 % Ci t ric aC| d drl ed over SOdI um sul fate and concentrated by

evapor at PhdMej aridetnyl ester: 2 mhiH 6 mma\of 8473 %es out

from di ek&ﬁﬁorﬁéf'ﬁ%thliléhlhbﬁ\%tﬁidﬂl Qﬁd%'lﬁl%fﬁééﬁéhéhﬁreﬁﬂdadtoéﬁé err]_C FD- MS:
Merr]= 580; [err]

er r delta n? - 6.95 (m
10H), 4. §2-5 mmel of Qrﬁ'e'?ﬂ!'a'ﬂe'ﬁ'(zfﬁy"“‘# °'F acid W“’Q n@50 "! %69 (2s,
rotamer, efhdhol andwtﬁe fsZooled to 0°C. 6.4 g (87 mmol) of 85 % sodium cyanoborohydride

o e o B T REAA AR Rl e Pt i ol ) | 503"

mmol ) of aloweﬂttb yise molnetempd'afﬁfh with 6fiiridg; ©@6emanperipd of 2 hours. A further 0.64 g

?1- E y nggﬁﬁwtﬂ“ s §é‘%g§i%h§g®%§¥%%de§fm @E%gg]@%ﬁ drslt'a‘ggand a solution

of 33.3 centiotied at rpomtemperawieiona futhac? Uommpammé‘m hydrochieric asid aret hy| ene
hl ori d '
chl ori dey %daﬁﬁjﬁan éé&iﬁﬁﬁﬁ{n&gtstﬁ ied fob 1fﬂauf£!?&ﬂé§ S doﬁg ev%porated

4ch|oro- i'ne an mxture is

t enper at @ffin omrm ieyeporgton Zhe agyepys phase is washeddwicawith gther ard tha@thefiashed with

0.5 m OphasedrEkiRRiéd m_ﬁ_mw&r&a& EQ@aEﬁylsdébﬁid uQdee'B“ﬁ mmmdohase i s
extracted with a further 0,8

' nmet hyl ene chl or.i nghned organic
phases aF%“Q?&ﬁ@Bﬁiﬁ‘aﬂ“@d“W%ﬁ ’3’@5435?4 teﬁ%'wthaﬁ%em'%m ?Mﬁ ® The title
cglrrpou Sdo nﬁ%ﬁséliséepm(ehﬁﬁfdhﬂ maeﬁemwmrtne Tmnlg compourithit bllained in tlhe :
chl ori defaceton nner ogous to
Exanpl es °IT ﬁ(f g} ytbffg‘"TR%\ [%\RI??I% BM@@"‘E EBEEQ' gﬁl m): 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(t, 3H).

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

(95.6 mmot) of tr;ethyl_amlne are added dropwise over a period of 5 minutes to a solution of
25g (83.,1 ‘mmol) of 3-methylamino-4-(2-naphthyi)-butanoic acid ethyl ester in 500 ml of
tert-butyl methyl ether. After 12 hours at room temperature, 16.6 g (415 mmol) of sodium
hydroxide 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 mzxture 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,



Exanpl e 13/ 1:

3°[N -(3,5-Bistrifluoronethyl-benzayl)-N -net hyl —am-ne| - 4- (2- napht hyl ) -
but anoi ¢ acid (azocane-1l-am de); TLC. ethyl acetate/hexane (1:1) Rerr] =
0. 37. WD 96/ 26183

- 55- Exanpl e 13/ 2:

3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no]-4-(2- ni?Et Hél g
but anoi ¢ aci dWOX62618 hydr oxy- pi peri di neani de); TLC. ethyl ac® ne
(1:1) Rerr] = 0.06. Exanmpl e 13/ 3:

3-[N -(3,5-Bistrifluoronethyl -benzoyl)-N -1R&-hyl - ami no] - 4- ( 2- napht hyl ) -
but anoi ¢ acid N-(carbanoyl net hyl)-am de; TLC. ethyl acetate/acetone (1:1)
Rlerr] = 0.11. Exanpl e 1314:

3-[N - (3 5- Bi €DCl4, ldelta, ¢pprh)a710--6298 (my, 1 10-HY, 5.0%,t4:30 2y rotaher) 1L -ABp26lim| 3H),

but anoi ¢ aci d ( am de; TLC. et hyI acet at e/ hexane (1:1)
Rl err] 0. 303% f’.g{é r‘rp@gﬁ%¥g

3-[N - (3 5- Blstrlfluoronethyl benzoyl) N - rrethyl amno] 4- (2 naphthyl)

o a1 ' 51 of 50003 AL ANl B BSEALAAASE d )

3-[N -(3,5-Bi mmmmememmmmmwemgﬂmn

?‘{t i‘;‘o' o act f'(_ I 61 DdimampheFiiopi i arb sRBib 65 @ sthifion tt g (97 Rnidrdraqane
3-[N - (3, 5 Bi G-Pisinliuprometnyenzonimpthu-amiaek (2 oapntiy)-butanoic asishin 100 m of

bliF zinm ¢ aci dmiitHyidpiechidrite &hd@ thedhiliire is 26018€ to 0FCB.58 g (34.1 AAGIPSEN-BGHH-YB-di-

STIN - (3. 5. bi eRMiardonsaRDAASaSmER Dstorhloria arpther actag nd the Raction e s

but anoi c aci dsﬁdréueamyd: £od-10aminuiep ahd tendst roofr Gmpetature far@cs howrs.hvetmixtord is: 1)

Rlerr] =0.2 6washed with 5 % citric acid, dried over sodium sulfate and concentrated by evaporationin 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-(4-6hloro-2¥rriethﬂ:ghenﬂ)-aniide," A solution of 0.055 ml (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-Bistrifiuoromethyl-benzoy!)-N'-methyl-amino}-4-(2-naphthyi)-
butanoic acid (azocane-1-amide); TLC_. ethyl acetate/hexane (1:1) Rg = 0.37.



Exanmpl e 13/9:

3-[N -(3,5-Bistrifluoronet hyI benzoyl ) -N -net hyl -am no] - 4- ( 2- napht hyI)
butanotc aci d (2=methyt—az++i di-nreamde—TtC——=thyl ace

Rlerr] = 0.35. Exanpl e 13/ 10:

3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl -am no] 4- (2- napht hyl ) -
but anoi ¢ acid (4-nethyl-piperidineam de); TLC. ethyl acetate/hexane (1:1)

Rl err] :r-g’ " l8:3 WO 96/ 26183 PCT/EP96/0085S
PCT/ EP96 - 56- Exanpl e

13/ 11:
3-[N-(3,5-Bistrifluoromethyl - benzoyl) Iﬁs nmet hyl - am nol ] - 4- (2- napht hyl ) -
but anoi ¢ acid N[ 2-(3, 4-di hydroxyphenyl)-ethyl]-am de; TLC. ethyl

3TN - (- SRR 10 ¢ BBt ekyporgoy R PO LAABk 08By ) -

but anoi c butanbiélaéia (44-dihydioky siperidindainide) 71O vihyt atataterhexane Bty Ryl = 0108/ 13:
3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no] -4-(2-napht hyl ) -

But anoi ¢ aci d N-(4- met hyl - pyri m di n- 2- yI )-am de; TLC. ethyl acetate/hexane
(1:1) Rerr] 0. 30. Exanpl'e 13/14:

3-[N - (3, Examole 133/ St RSt Bistrifluesometiyyi-penzoydri¥-methybaminel4-@-naphtwBht hyl ) -

but anoi ¢ aﬁhﬁb.é&.m@x&m?aa&gohﬁmﬂ Lot adetatbragdtbnlbt:1) R0, £1.hy!

acet at e/ hexane (1:1) Exanpl e 13/ 15:
3-[N -(3,5-Bistrifluoronethyl-benzoy)-N -nmethyl -am nol -4-(2-napht hyl ) -
but anoi ¢ aci d (2-cyanonet hyl -benzi m dazol -1-yl -am de); TLC: ethyl

aceat e/ acwl?o-[ﬂ(s sréistﬁnuuomethylismsm—n'-mmﬁamino}4-(2-naphmy|)-

oot anor - PPN AFEnOrIFE sl u”ﬁme et

acet ate/ acetone (1 1) Rerr] 0.77.

Example 13/5: 3-[N'-(3,5-Bistrifluoromethyl-benzoyl)-N" methyl-amlno]-4-(2-naphthyl)-
butanoic acid (2-methyl-piperidineamide); TLC: ethyl acetate/hexane (1:1) Rg=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.

Examgle 13/9: 3-[N'-(3, 5-Bistnﬂuoromemyl-benzoyl) -N'-methyl-amino}-4-(2-naphthyl)-
butanoic acid (2-methyl-aziridineamide); TLC: ethyl acetate/hexane (1:1) Rf= 0.35.

Examgle 13/10: 3-[N'-(3 S-Blstnﬂuoromethyl-benzoyl)-N meﬂ1yl-amuno]-4-(2-naphthyl)-
butanoic acid (4-methy|-plpend|neam|de) TLC: elhyl acetate/hexane (1:1) Rg= 0.38.



Exanpl e 13/17:

33[N -(3,5-Bistrifluoromethyl-benzeyl)-N -net hyl --amhAo] - 4- (2- napht hyl ) -
hut anoi ¢ acid N-(2-ethyl-phenyl)-am de; TLC. ethyl acetate/hexane (1:1)

R[ err] = 0.33. Exanpl e 13/18:

3-[N - (3 5-Bistrifluoronethyl-benzoyl)-N -nethyl -am no] -4-(2-napht hyl) -
but anoi ¢ aci 4- di hydroxy-phenyl)-am de; TLC ethyl aceifpishossone
(1: 1) qerr]“_%éa?. VO 96/ 26183 o

PCT/ EP96/ 00555 56 - 57 -

Exanpl e 13/19: YR

3-[N -(3,5-Bistrifluoronethyl - benzoyl) N - net hyl - am no] - 4- ( 2- napht hyl ) -
but anoi ¢ aci d N-(4 d| et h)il am noéﬁhen )-am de; TLC. ethyl acetate/hexane
(1:1) Rler r] lgféln I-benzoyl)-N -methyl-amino]-4-(2-naphthyl)-
3-[N -(3,5- Bbﬁfahb‘clauaw[za(ew hifod/phenyl)ét He; ACH othylace fitdladdtén/(1 )12

but anoi ¢ aci ?ogget hyl -i ndol -1-yl-am de); TLC. et hyl acet at e/ hexane (1:1)
Rlerr] = 0.8%~ Exanpl e 13/ 21:

3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl -am no] -4-(2-napht hyl) -
but anoi ¢ acid N-(2-chloro-5-nitro-phenyl)-amde; TLC ethyl acetate/hexane

(1N (505 Lepltppiaz: 2B SuaddbRony onzoyn-te-methyrainal 42 saptiy-

but anoi c aci butanpigacid N-(2,5-dimethoxyid-nitro-phanyl}amide. acet at e/ hexane (1:1)

R err] 0.41. Exanpl e 13/ 23:

3-[N-- (3 5- Bi st ri fI uororret hyl - benzoyl ) - N - et hyl - am no] - 4- (2- napht hyl ) -
but anoi ¢ aci d t @@m nlgt-dﬁhero%et)h am de; TLC. eth I acet at e/ hexane
(1:1) Rerr] -benzoyl)-N'-methyl-amino}-4-(2-naphthyl)-

S-[N-(3.5- Bb&tahbﬁ:laamrmwmbuiybmmu-&mummnml ethfiiatetatdinediie (119 Rr = 10)30.
hexanoi ¢ aci d [ 4-(4-nmet hoxy-phenyl)-pi perazineam de]: 80 ng (0.134 mml) of
5-[N - (3, 5-

bi strifluoromet hyl -benzoyl)-N -mnethyl -am .no] -6-(1Hindol - 3-yl ) - hexanoi c

aci d N-hydr oExample 13414 BANH(3|5-Bistriuoramethyi-banaoyl)eld-methyi-aniina}4-(@eaphthyire

chioride, ang, f8otlackiGeHethyilbrcafib-benzimidazol-1-y-amide); TLC: ethyl acetate/hexane (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.



triethylam ne and 42.5 ng (0.16 nml) of 1-(4-nethoxyphenyl)-pi perazine

di hydrochl oride are added in succession. The reaction mxture is stirred °*
at—roomtenperature for—20"hour s;——Them wWasned tw ce W th aquedls~potassium.
carbonate solution. The aqueous phase is extracted twice with nethylene
chloride, and the organic phases are conbined, dried over nmagnesium

sul fate and concentrated by evaporation. The residue is chromatographed on
silica gg W g ethyl acetate. The title conmpound is olrcuiEess®osss t he form
of a white toam M (El): 674 (Merr]), 544, 403, 241, 213, 130. TLC

ethyl acetate, Rerr] = 0.25. (a) 457-lH-indol - 3-yl)-3-0xo0-butanoic acid
ethyl ester: 24.95 g (154 mmol ) of carbonyldiimd- azole are added at
Oferr]Cto a solution of 24.5 g (140 mmol) of 3-indolyl-acetic acid in 250

m of tghh lédfsf?{QJ E»,qn gl isgaﬁu&beﬁsm%ehﬁo% Heﬁgn.a&u niej-843-hépHtisy)- 30

m nut es.
PCT/ EP96 /bggaggg acid N-(4-d| ylamino-phenyl)-amide TLC: ethyl acetate/hexane (1:1) Bg= 0.25.

(mal oni ¢ acid nonoethyl ester) nagnesiumsalt are then added and the
M xture is stirred at roomtenperature for 16 hours. The reaction m xture

ndded: - areepiiant: SR K BhudRpr sl VSRS R, o T e
or gani ¢ [buteneiciacid/{2siatbylindol1-yleamide)s TUG ethytacttalerhéxane (1;8)Rs = 8% nat e

solution and brine, dried over magnesi um sul fate and concentrated by
evapora- tion. The title conpound is obtained in the formof an orange

oil. [err]H NWR (20 8.22 ) 7.37 (d, 1H),
7.28-7. 1&!@2&%@%@ &- Blgtgﬂqororgetgg-begzo%ﬁ-meywhgmnelg‘%-(zqugphﬂwl)‘z2 (t. 3H).
(b) 4- ( 1lgutaneielacidr N-k2-chiord™Aiird-pReriy-akide) PLE: i ﬂcé?étblflbxé?:%t(ﬁ**1)R75orﬁ2 (680

nmol ) of an approxinately 30 A)sol ution of nethylam ne in ethanol, 132
g(1.1 nol) of magnesium sulfate nmonohydrate and 1.5 m of acetic aC|d are
added to a solution of 33.4g (136 nmol) of

4- (1H | n@gmmgggsaquuam:mmimmahyl-benmn-mmm-ammemmammmet hyl ene

chloridey, !rfazi d e'ir?}h" 5‘:[:?\ hours. The-

m xture ISiLF nq;dﬁ_tHreJé %H‘F?% T&F res ue %g{wfaéfﬁé%ﬁ\?mth 1.1 1litres
of methylene chloride. The filtrate is concentrated by evap- oration. 250
m of methanol, 22.33 g (272 mml) of sodium acetate, 7.8 m- (136 nmol) of

acetic a B 100 ] ’ or ohydri de
are addegxam ﬁq%%r ggvgagglﬁ&ﬁbrovmetglﬁlb%?ﬂg @h:“%?gﬁﬁd}éuﬁﬁbgmped a%/ room
t enper at QHEanpigaciIN-{fydimeth o-phepyly I""é'die gihylacetate! éf/ )p%? Qtion;
hydrochl @r4e¢ acid is added and the mixture is washed twice with diet hyI

~ether. The diethyl ether phases are extracted three tines with 1IN
hydrochloric acid. The conbi ned aqueous phases are cool ed and rendered

basic w i X YOI g e i hyl.goaatate i s then

added. %ﬁ%‘ﬁ‘%m S . SOt Ctner (g © 0,

over - efazinpamjde @am)(ﬂatmoﬂ'h@-m'ﬂ@- conmpound

|s obtal fdd 1 (br. s,
%E?'é‘h hﬁ:’ﬂz%@b%"a‘lﬁw@“ Fz’@““d'jﬁ‘{d &,91%5{4.4@ i (ﬂ"hy 08 (m

1|_|) 2 gucqinimidyl gster arejdissalyedinp mi of methyiene d)lgride, and 68 mi (0.48 mmo ) of

triethylamine and 42.5 mg (0.16 mmol) of 1-(4-methoxyphenyl)-piperazine d:hydrochloride

are added in succession. Th_e reaction mixture is stirred at room temperature for 20 hours,

then washed twice with aqueous potassium carbonate solution. 1_'ha aqueous phase is

extracted twice with methylene chloride, and the organic phases are :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-



(c) 3-(N-Benzyl oxycar bonyl - N-net hyl ) - am no-4-(1H i ndol - 3-yl ) -butanoic acid
efhyl ester: 6.7 m 48-wwol) of -4++i-et hyl amrRe—ard—235 ng (1.92 mmol) of
4- di met hyl am nopyridine are added at O[err]Cto a solution of 5 g (19.2
mml ) of 4-(1Hindol -3-yl)-3-nethyl am no-butanoic acid ethyl ester in 100
m~ of tetrahydrofuran. After 10 minutes 96 ml (42.3 mol) of chloro-

formc acid ster are added dropwise at Oferr]Cin ”ﬁél‘i%%ﬁﬁsﬁf 20
m nut es and Sﬁg%éture is stirred at roomtenperature for 1 ours. The
m xture is filtered and the filtrate is WD 96/ 26183

-59- concentrated by evaporation. D et hy'I58e°t her is added to the residue
and the mxture is filtered over silica gel. The filtrate is concentrated

VG (< 3ou e ppd me3eS BRI madhothin ek ion sdied S o8 st FreL

(1:1), K err] roonbteberature®r 16 hours. The reaction mixture is concentrated by evaporation, and

e OB b Mok NS oy S hock b AR ol

are added dr omamedpff Wm‘gamc:phasatlhwamm agueousc1thbisodium hydsagent | on of
8.8 g (19.2 .
nmet hyl ) - am no 3&*},‘- -3 net fmr#n& i uallfﬁgelacndaeonaanh'aﬁeq est PR
100 m of tol mm heAﬂ@ mmmuquus obtaiped mthq@omofamomgpm HyNMR BﬂOMthaﬂé’l
are slowy adsbg @%ﬁa 19875k, Aer 2hS. d(ﬁngS 1433 @fzﬁlsgsqi A a6 um

sodiumtartra water 1s added- pw 'se I n the course of one
hour. The mx(su?ﬂ)-ﬂg%@l%ed at O[err]C for 18 hours and then diluted with
di ethyl ether. The organic phase is separated, washed with water and bri ne,
dried over ma neS| Ifte and cncentrated b orat| n. Th t|tIe
conpound is o L ' 3 gstarS mi “TM?

185, 176, 130ap&6mm§téi93®tﬂduuaﬁembm&mﬁmhmemm ﬂ1ﬁiol)oﬂhﬁbhésuﬁ 32.

el d et hyl - os Pulfald EBhoRgtan Bnd ¥ s hiar aipleasiart 3 ?#%om?qnéaor 36400150 ron
aﬂg gd ] g; Og L g : of (1 Tlnﬁok&ylpmo@umnbiu asidsthyliésterin 350 thi dEmethyleidé chiionde The of 0
ﬁ1 nultO es a sol (Bf"gr% isg?tfn%d%ﬁ Ry&mgﬁﬁhma f‘?%e;n"gp% I\bgy%}% (e:ré? onyF"ﬁheeﬂne?
n’g'([j gyél gjr gmwngtesit{ughﬁ Wirld'@ld-vﬁﬂm )mqmmmmmlmeometfmmwmm

et o 1 o o . SeBiiddf iefharBE 29 34972 ) or B oBLf 7 91 (P8 i o1

phase |s washaestigiacld ansci2f @ (163 tame; 8%, in pjaf se@mmmmmdwapdﬂeﬁ $°on

The residue i m&@&aa&tmwb%m& nlidtr8 i9§tredat Boﬁh@ﬂabeﬁﬁﬁ& ?Jr%%hfso#ﬁé‘m
ether (1:2, then 1:1). The title conpound is obtained in f.orm of

yel | owi sh oi | miixreigtoncentpied Ry gyaperation;gth hm‘%@‘:'dﬁaddﬂg@"dé‘?%ﬂ"m’e is
acet at e/ pet r ohasadiwMtR withdidthyl etie Tre diethlyl @ther phases are extracted three times with 1N

hydrochlonc acid. The combined aqueous phases are cooled and rendered basic with
aqueous 50 % sodium hydroxlde solution. Ethyl acetate is then added The organic phase
is separated off and washed with bnne dned over magnes:um sulifate and concentrated by
evaporation. The t|tle compound is obtamed 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_mdl_) of 4-dimethylaminopyridine are
added at 0°C to a solution of 5 0 (19.2 mmol) of 4-(1,H-indol-s-yl)ea-methylamino-butanoic
acid ethyl ester in 100 ml of tetrahydrofuran. After 10 minutes 96 ml (42.3 mmol) of chioro-
formic acid benzyl ester are added d'rqui's.e at 0°C in the course of 20 minutes and the
mixture is stirred at room tem_peratur_e_ fdr 18 hours. The mixture is filtered and the filtrate is



6- (1H i ndol - 3-yl ) - 5- net hyl am no- hexanoi c acid ethyl ester
| uoroacetic acid salt: A solution of 1.0 g (2.38 mmol) of -
= t hyl y=amrmo=o6-( I Tmadot=3-—ytJ -hex- 2- enoi ¢ aci d—,
ethyl ester in 20 m of ethanol and 0.38 m (5 nmol) of trifluoroacetic
acid is hydrogenated with 200 ng of 5 % pal |l adi um on-carbon at 22[err]C
under 1 atm of hydrogen. After three hours the suspension is filtered over

Hyflo a wi t h et hanol WD 96/ 26183 PCT/EP96/0055S

WARERSA Lo 60-  and
the filtrate is concentrated by evapamgti on. The title conpound is obtained
in the formof a yellow oil. I\/B(EI): 243(|\/[err] EtO, 173,158, 130,

112, 70. TLC ethyl acetate, R err] 0.11.

5-[N-(3, [)-h
angl c(ac??f%eeﬁ{h{’ ng{'%mad%xl%' %55 Q%Ar szé\& E%{@Jﬂrl etﬁ?%#bl}\dég gﬁiclite%ugn) a o
sol ut i onMngﬁgT@QﬂMMWW@KW? The {ifle compound, is obARRL IR x anoi ¢
aci d et hile B 6(a b 'd:l%é?@ls | SRt 530, 026,130 0 1TTLCOSthyI GbatBtefbenbleumn ar e

added dropvm se at r]Cin the course of 30 mnutes to a solution of
0.49 m ethesd:Hnit 5 6f' 97 % 3, 5-bi strifluoronethyl-benzoyl chloride in 10
m of tetrahydro- - furan. The mxture_ls stirred at roomtenperature for 18

hours, then fil tered 2 dn' %g%f,?ﬁéﬂ‘ggﬁog) The

flltrate(q) : : : ‘ ) -Dutary
M xture pfa 20 %lscflthtlohﬁif Gﬁhowﬁralumlﬂnum@ydude mmhehh aré added dropwise atefQ°Giint r at ed

of| "B thegpurse:a one vt p solvin b 635 (162 rad gt Sy senirec Rl 2ot ot e,

Ei[ erN[ ] 3= tyh- mino-bir)H-indol-s-yl)-z-memytamtno-butanolc acid ethyl ester in 100 mi of -
oot < algpne. hhar PO RiEH0 b 3046 bl Bl ord b0 pdad dbblsbe et 1 ) 0
m f)f g/?hm‘o @salatibnof 51 fglroﬁpmaumpedlammmatfm 200w ofwaer inadded @ropyisel . 84
mTPhi/I mS‘H%f”‘Eg? %—é %mﬁr qﬁ‘?‘hfgiaﬁg&éﬁam Q:Nﬁ? Hmﬂrsggd &enldgute mr%‘

t et r ahy ddisthyt ether. The organictphase is separated.cwashed w@a)wateearpsbbrmeuﬁr@dfqypr 18 hour s
and thenm13§ leurﬁgﬂffﬁ% ?ﬁd @é]ﬁeapeﬂ b &apﬂ?ﬁéﬁ‘%e%ﬁé‘@dmﬁuﬁd ibindinedliRtherqueous

phase is séparate ed aci rochlor}c aci d.
Et hyl ac&raxcf ajbrowmeih MBI 350 )c188, /8. 230,183. B.G: eroleum®i ned
or gani C gh@pes1) aﬁg_wgghed with brine, dried over rragne5| um suI fate and
concentrated by vaporation. The title.compound crystallises out from
di et hyl et her/hexane in the formof vvhlte crystals I\/lp 152 157[err]C
M5 (El): ! hvi)2 , ixiDye o gl leas

5- :[N (3634 - F?ﬁ“l"ﬂ?)?%‘ B9 W‘H’é‘d&’ﬂ?‘?")‘"ﬂ"a‘m"ﬂﬁ‘l’ %%FHBP%WT?H“HM 3-yl)-h
exanoi ¢ gelutiorbf 3.76/Mir (188 mmol b phusphdnoacstie acid tethyl é<eris SBmb Y tetyahydro-

:dglage:g lam%%@m}@@gﬁgﬂy@%ﬂg 4@ %ﬁmﬁ@@a—(ﬂfu&ﬂ&ﬂé‘%&i&%&l nimide are

trifluor mﬂwbdmlb@ﬂi(ﬂﬁlr)dom-ﬂb-bmphalmw ofgetratydeofuran 5359?9 dmepwis®dt c acid in
5 m of 0°C in the course of one hour. After one hour the mixture is poured onto ice and extracted

with ethyl acetate. The organic phase is wash_ed 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.

(f)
trif

(06 6-(1 H-Indo|-3-vl)- -meIhxlamuno—hexanonc 80|d ethyl ester trifluoroacetic acid salt
A solution of 1.0 g (2.38 mmol) of 5-(N-benzyloxycatbonyI-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% palladmm-on-carbon at 22°C under 1 atm. of
hydrogen. After three hours the suspensmn is filtered over Hyﬂo and washed wnth ethanol




net hyl ene chloride. The m xture is cooled to O[err]C, and 160 ng (0.835
myol ) of N-ethyl-N - (3-dinethyl am-no-propyl)-carbedi i m de hydrochl oride
are added. The reaction mxture is stirred at O[err]C for 15 mnutes and
then at roomtenperature for 20 hours. The m xture is WO 96/ 26183
PCT/ EP96/ 00555 . -61-  washed
with 10%citr I.d. and vm'th brine. The organi c phase is drj

magnesi um suI‘Pg?Még;d concentrated by evaporation. The titlebggnpound
crystallises out fromdiethyl ether/hexane §§ the formof white crystals.
Mp.: 159-160C, M (EI): 597 (Merr]), 483,487, 326, 241, 130, 44. TLC

et hyl acetate, R[err] = 0.57. The followi ng are al so prepared anal ogously
to Exanple 14:

S N (3, 5- B Anethe i e EAerRIRg By pyaneration: Ty iia sprBguns i SptaingdJp the o of
hexanoi ¢ aci d d\yeiow\oil-NB (Eh:h248 O&-EtD)Y 173,458(1130, 11Z79nPLCE: ethyl acetate, Rf=°11
5-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl -amni no]-6-(1Hindol -3-yl)-
hexanoi ¢ acid N, N-bi s(2-cyanoet hyl)-am de. Exanpl e 14/ 3
5-[ N - ( 3, 5- Bi 40)&-[N-(5:5-Bistriflwptontatind-benzovliiNamethyita . tid

S 25l o R 94 5
hexanoi ¢ aci d of §:(2H-Andol-Sydci-methylamineshexanoicacid sthyl g;ergtﬂuoraeenc aﬂd saltin 10 mi
5-[N -(3,5-Bi %rténfah!&\-lbﬁm %‘sﬁ@&%a'ﬂt 0 infitié eolifie Gtl30 nindtes k'8l Sbrutior/dp) -

hexanoi ¢ acid N-net -am de
5-[N -(3,5-Bi 449 G%/ﬁwnmoﬂyf 8hdn3, éwmmmwpewmpnee im 19 miefdetrahydror -

gemm()chag : S fhrah?THE nfkite fi $tfred it rddfirBiperatiifé fbp 18 hEGrs! e filtetod afidWashediwith

trif1 uor omet hyl0.maf seiahydrafuren. Fhe fitrate;isconcenirated by svansration and disthyl ether is
are di ssol ved daded.OThe mixturé'isithen fiteted-dVep silichegel andithelfiltrate’is Lontentrated bysvap-)

™ of 50 % pr BV OB R P ontgiied AP Bf Ak i METtEln 8. BRY, 46

added. The reB98| 257, 2415 180=2TLE: ethylmetdteaafsomwrrp-

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)-hex'a'noic acid et_hy_l est__ér 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
'hydrochlonc 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
acetatelacetrc acid 99:1) Rf = 0. 49

!dm)_q-suecin'imtggt eeter 19 rrtg (t)"15' rﬁiﬁel) 6t'4-dirnehthyl'arr|irltop;rridine and 92 mg
(0.798 mmol) of N—hydroxysucctmmrde are added to 380 mg (0. 750 mmol} of 5-[N-(3,5-bis-
tnfluoromethyl-benzoyl)-N-methyl-ammo]-s-(1H-lndol-3-yl)-hexanorc acid in 5 ml of

methylene chioride. The mixture is cooted to 0°C, and 180 mg (0.835 mmol) of N-ethyl-N'-
(3-dtmemylamlno-propyl)-earbodmmde 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



erature for 20 hours, then washed tw ce with agueous potassium carbonate
sol ution. The aqueous phase is extracted twice with nmethylene chloride, and:
rCphases—are conbi ned; drTed over nagnesi um sul fate and .

concentrated by evaporation. The residue is chromatographed on silica gel

with ethyl acetate/petroleumether (first 1:2, then 3:1). The WO
96/ 26183 B : ' ) _

PCT/ EP964898%iss PCT/EP9G/08S5- title
conmpound 1's obtained in the form of white crystals M5 (El'): 352, 241, 222,
213, 130. TLC ethyl acetate, Rerr].g1.0.59. The follow ng are al so
prepared anal ogously to Exanple 15: Exarrpl e 15/1:

5-[N -(3,5-Bistrifluornethyl-benzoyl)-N -nethyl -am no]-6-(1Hindol-3-yl)-

h . :
SFﬁan?gcgg%ésHWﬁ Fg'h'e{q’]y#rﬁﬁ‘ginzoy )ﬁﬁgﬁﬁ’l‘%}?’%g@%ﬁ ég‘(’%iﬁ"""é"'l 3-yl) -
hexanoi c sulfatel aidconsentyated hyl evapotatian The)title commdpmtallmsout from diethyl

S-[N - (3efy pratesc %Qﬁ? 5&@0 Al 3-vyl
he£<an0|(c acl :flé/*rﬁg;l n- éMS‘ MPNI %M§?IP%7%(}%W -
5- (N- (3, §96.684d¢ 1 I460'F acea@ﬁzﬁr\ﬁoﬂrrethyu ani no- 6- (4- chl or o-

phenyl) hexanoi ¢ acid N-propyl am de: A solution of 0.51 g (1.03 nmmol) of

5- (N-
(3, 5) bi .srf‘?ﬁ"%ﬂ&%?‘ﬁ?P%Wﬂ(ﬂ'}‘?'°ﬂ9‘\'ﬂ¥t‘ﬂ)ﬁx?malﬁ11ﬂo 6- (4- chl or ophenyl ) - hexanoi
c acid, 0.08 m (0.98 nml) of propylam ne and 0.592 g (3.09 nmol) of

N-ethyl i - Iy di L de. h hlorjde in 15 m
of di met Mﬁiﬂﬂ Egﬁ@ g’@@‘ﬁ%@“ﬁ&"ﬂ&!}mﬁ) ﬁ'f'@%%&lﬁf'"ﬂ?'g%ﬂ)'f or 24
hours. Thexamwﬁdmbmykuqz-aydraxyeﬂiylammmqo in ethyl acetate, washed with 1N
hydrochl oric acid, brine, saturated bicarbonate solution and again with
brine, dried with sodium sulfate and concentrated in a rotary evaporator.

The cr udExampig 142 64N-(BS-BistrifiunseroethylibenzbyhN'-Fethyl-amino]-8-{ hhindelt3-yiet hy |
acet at e/ corrpound is obtained in the formof a
cl ear oi Wgﬂdé'? &#‘a%%ﬁ)ﬁﬁg?] 0. 51. (a)

N-tert-Butyl oxycarbonyl - 4- chl or ophenyl aI ani ne: A solution of 54 6 g (250

ot ut i onERHIRE TS Ao SMpPRERSTRAY ol orogﬁenyﬁ“féﬂm-'g*@n i 1o

0. 65N sohexancieagidd4rarsphalipeamidels and the nixture is stirred at’ 'room
tenperature for 19 hours. The solution is

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.

Examgle 15: SN :

hexanoic acid N-{_g-chIoro—4-methy|-ghenyn-am|de 160 mg (0. 268 mmol) of 5-[N-(3,5-bis-
trifluoromethyl-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 hours then washed twice with aqueous potassium carbonate solution. The
aqueous phase is extracted twice with methylene 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



t hen washed twice with ether, adjusted to pH 2 with 2N hydrochloric acid
and extracted twice w—t—h—et—h-)LL acet ate. The—organc—phases are washed with
water and brine, dried with sodiumsul fate and concentrated by
evaporation. The crude product  crystallises from hexane M p. :

145-146[err] C. WD 96/ 26183

PCT/ EP96/ 00555 _ - 63- (b)
N-tert-Butyl &QM%W - N- net hyl - 4- chl or ophenyl al ani ne net hy‘f"'@gY’é’P"”i\
solution of N-tert-butyl oxycarbonyl-4-chl otpphenyl al anine in 150 m of

di ret hyl formam de is added dropw se at O- tr] C under argon over a period
of 30 mnutes to a suspension of 6.9 g (273 mvl) of sodium hydride (95 %
in 100 m of toluene wiith sli f oam n The solution is stirred at
O[err]C for 1HUeFompouad M‘ﬁ'ﬂe‘?wﬂ?f‘%‘ﬁ jte, crystals, MS161):352,24% 222,293, $30.3
m (365 mmol ) ToC: ehylacetate) Re e®.89.Ssol ved in 50 m of dinethyl- formam de
are added dropwi se at O[err]C. The reaction nmixture is stirred-at room
tenp- eratur : ion is filtered with suction and

t hen washed w?{‘%%""‘?’ﬁﬂw %?8@3%@@‘3‘!85@@%@%% are concentrated in
a rotary evaporator. The residue is taken up in ethyl acetate and a small
anount of net ' hase
s concent  at SAple 1575 33 (45 Satirbieihelizbih firhdiiu tndr 8 BRI o1
silica gel (hbsxaneicacid- (%\é’éﬂc&mmyﬂ-am title conmpound is obt ained in
the formof a clear oil. TLC: hexane/ethyl acetate 4:1, Rerr] = 0.42.

(c)

- (Nt ert - But Fxamele 3512 N @I-WWWM@%@W%MWWUWMFM dehy

de: 56 ml (6Rexandlclach (3<cefyPidbisl12dmigeyri um hydride (1.2Min tol uene) are
added drop- wse at -70[err]Cin the course of 45 mnutes to a solution of

11.0 g (33.5 mol) Ntert- butyl oxycarbonyl - N net hyl - 4-chl or ophenyl al ani ne

met hyl ester Enarfigle 1513; sf[Nt(e1wmﬂumemmmmamtﬁylsmﬁd]-echmidoﬂﬁ-yl

m nutes. Wen %%e’ eq?#,gxo | S ggﬂp e(ﬁ met hanol are slowy added
dr opw se andrl 28 @H‘%O[err]c While stirring vigorously,
a solution of 55 g of pOtaSSI umtartrate in 200 nl of water is added. The
suspensi on i sglak 3 ; times with

brine. The orgar ent r at ed
in arotary ephe awwaquaenmmmmmf ate 9:1)

yields the tip s-ﬁaﬁmmlﬁethﬂ-be%l-ﬂf-arﬂnnﬁ-s‘?@-chﬁwphe&ﬁeﬁﬁ&éﬁaﬁet hyl

acetate 4:1, err |

2- [ 4- (N-t er t - BOBIAQ-98 mradhofipropyiaming and 6.582:0 (309 mmah) of Nogth-(3-dinent - 2- eny
1,.3- di oXmiathyldatind pl‘@pylf—éﬂgoam‘mﬁgdré&lldﬁ%lﬂ ‘iS hmf%éﬂylﬁ%alﬁﬁs igdded at

-
25[err]Ctoa suspensi on o )
(1, 3- di oxan$ WE) rgqm, mqqratﬂwémipgprggn 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.

I
2-

(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-chlorophenylalamne in 750 mi of 0.65N sodium hydroxide
solution and the mlxture is sttrred at room temperature 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.



phoni um brom de in 330 mM of THF. The solution is stirred at -25[err]C for
30 mnutes, then cooled to -75[err]C, andasolutlon of 1669(55 nmol ) -
of L\N-Lclt-uutyluxy- ] -
PCT/ EP96/ 00555 - 64-

car bonyl - N- et hyl ) - am no- 3- (4- chl or ophenyl ) - propi onal dehyde in 165 m of
THF is added dropwi se thereto. The reaction is maintained at -75[err]C for
30 m nutﬁaﬁ,&ﬁgﬁ the mixture is heated to room t enper gicifgpodigaséshe cour se
of -1 hour and stirred at roomtenperature for a further 2.5 hours. 200 m
of water are added to the orange solug3zon and the mxture.is taken up in
ethyl acetate. The organic phase is washed wth 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 wth hexane/ et hyl
acetate (1 I|tre 95 5 1 I|tre 4: 1). The t|tIe co pound i s obtai-ned in the
f or m of fat-Buty anho thyk-4-ehiopphenyialanine methyl ester # golution. 32. (e)
2-[ 4- (NtdiNtteﬁlﬁ.n d%?&éﬁ@éﬁivﬂ%ho% édnﬁﬂh mﬁoa(cﬁmmynﬂfmmayé) pentyl] -

3- di oxane: A sol ion of 11

2-[4- (N tadded T?WE&PE)BT{’W uﬂpmg ra penod of 0 mlnutes to a suspension
am no- 5- (of 89y memtmybf)soammhyanwwsm)tn 360linporacigend) with Glight of et hyl

s o [P o b ol 18 sy S e BT b 5 "

filtered3@minates, ther 22 am (385 naoiy afmethyl icadidactissblved [ SOomISF dinsetiyydt ai ned i n

EP ;a ;OE m%a?"@u |38§%g”8§‘3§|“@gﬁ%ﬁ%ﬂ@%&%ﬁﬂ%@%&%gﬁ|)_ ﬁeignm c

acid 3- m@qunm Itheastspen3|on2|eﬁltemdsvvith1$uwduawhan washedawith) C over a

i od of
01,06,y et g SRR oo 6 iy VBB e
ChI o1 Ophaseiie i seD L in Sty cetate o ropkamaunt e rathayIol, Gsbest i Vihen ¢ he

feaCt'OHWaiaraﬁemh%hﬁeaﬁ@ﬁe%ﬁ%%lﬁ&&&%oﬁ@éﬁtrﬂﬁdmQt‘tﬂa '&ad’&ribr argon. The
solution_s heated roomteg@erature t aken ﬁ i n eth acetate

extract ea'hwcf‘ﬂemiﬁgﬁe"ﬁ?’e‘éﬁ Fa.ge (hexane/pthylp g th water and

Wi th bri gompdiiri i$ bbRiNed iihe I6rm ofacciedi bit TLGt h&anandwwaem&ate and
concentr?ti ﬂ)#t a rotary evaporator. The crude product can be -

chr omat ogapitretover silica gel (hexane/ethyl acetate 7:3). The.title
compound is obtained in the form of a clear oil. TLC hexane/ ethyl - acetate

5- (N-t er S8imi(&4 mmpbaf d!tﬂoswtyﬂun'wm hydrulm(haMﬁn (omeoa) afe@ddeqﬂren-yl ) - hexanoi ¢
A 60 e TP B5H8of 35 Pufhi0 e SEabrlo0f) O s MMNLBAC, O O e
stirred butyloxycarbonyl-N-methyl-4-chlorophenylalanine methyl ester in 220 ml of toluene

and the mixture is stired for 40 minutes. Whan the reaction is complete, 7 mi of

methanol are slowly added dropwise and the solution is heated to 0°C. While stirring

vigorously, a solutlon 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 (hexanelethyl acetate 9:1) yields the title compound in

the form of a clear oil. TLC: hexanelethyl acetate 4:1, Rf = 0. 40.

(d) 2- 4- N-te - utyloxycarbonyl-N-me amino-5- _4~ch|oro hen .l - ent~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 mmdl) of 2-(1.3—dioxén-2-_yl}-ethyl-triphenylphos-
phonium bromide in 330 mi of THF. The s_olt__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-tert-butyloxy-

- ™
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- 65- at room t enperaturefor 30-m nutes ard—t+hen—eoncentrated in a
rotary evaporator. After three times dissolving in toluene and
concentrating in a rotary evaporator, the crude product is obtained in the
formof a clear oil which is used without further purification. (h)
5-(N-(3,5)-Bistrifluyoronethyl-benzoyl-Nnethyl)-am no-6- (4- GerpedtRssY! ) -
hexanoi ¢ aci oxYy- propyl ester: 28.9 m (208.5 mol) of triethylam ne
and 0.618 g (5 1 mmol ) of 4-dimethylam nopyridine are added at room
tenperature wunder argon to a solution of .15 g (51.5 mmol) of

5- net hyl am no- 6- (4-chl oro- phenyl)-hexanoic acid 3- hydroxy propyl ester in

290 11 of et iyl ohg Chl R} A0 S e SO0 h 165 ) Al A

(3,5)-Dbistrif addedadrepwisé theesta.(Fhe reddtion istmaintainéd atd75tC for30 myihutes, thénl or i de,

dedand ¢ netrialfsienBeRld it @mplfanl iy 08 s -1 RER Rl Bitedie® 2L0 L0
g; ﬁdceir Ipregd\tljmct rooprismperature fartafusther 2.5 bows 200 miofiwater arerasidad Jo theppanget or .  The

73). e i1 1 PAGREUDAG ABRAS GRATCD FbunT ol ) orpltie PREeS, Bingg 1 ©

hexane/ et hyl MW&P& and with krine; dged with sodiym pulfate ﬂﬂd concentrated in a rotary
5-(N-(3, 5) - Bi gldpotatth© H¥M%Pﬁﬁa&b8ﬁr%boﬁmmﬁﬂ4h_€ﬂ enyl ) -

hexanoi ¢ aci d: sol ution of pot assi um hydroxide in 6.25 nl of

water is ad dé@% (% litee, 9%i6; 'bw 1)? %29 g"% comppuné s gbtained in the form of a clear

5- (N-(3, 5) - bi &il. TLE: Hexamamitityr acdiats 49, Ry 210.32. | _
met hyl ) - am no- (4- chl or ophenyl ) - hexanoi.c aci d 3-hydroxy-propyl ester in 26.5

m of ethanol and the reactlon mxture S heat ed under reflux for 45
m nutes. At Ofed2q#N-terBBuliox - ‘ 4-ohlofbphémiabastl-oRd t he

Wi brine, eﬁmra“hﬁﬁ?wg'saPﬁﬂé@ﬁ?ﬁﬁ%‘@ﬁﬁd%@rﬁ@@ﬁ%ﬁtﬁ'C PTG

evapor at or . Tamirio-8-{dechiaropleanyt)-pest-2>enyll 1,3 diokane ih 250 mi ofethylaoetetg&el | owi sh

Fortowi ng. con maHiak i Slciideh i 'S aney IRPA h o TGy 1©: 11

5- (N- (3, 5) - Bi somial pressurecAfter|2 hours-the isuspensioi is fitecediand s filttatelis congen-
phenyl) - hexan%%dgg,‘éjp%éaysc&mﬁ&mnmm&;.egeml TLC: hexane/ethyl acetate
7  TLC: haxanelethyl acetate 4:1, Ry = 0.29.

T

() 5-(N-tert- i ef i ] henvyi)-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-
chlorophenyt)-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. extracted with saturated bicarbonate
solution and washed wlth water and wlth brine. The organlc phases are dried with
sodium sulfate and conoentrated ina rotaly evaporetor The crude product can be
chromatogaphed over slluca 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-chiorophenyll-hexanoic acid 3-hvdroxy-prooy! ester:

11.2 g (27.1 mmol) of 5-(N-tert-butyloxycarbonyl-N-methyl)-amlm-6-(4-chloro-
phenyl)-hexanotc actd 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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- 66- Exanpl e 16/ 2:

5—NAL3, 5) - Bi strftooronmethyl - benzoyt="NFmEthyt=an no- 6- (4= chi-oro=
phenyl ) -hexanoic acid N-[2-(2- pyr| dyl)-ethyl]-am de; TLC. ethyl

acetate/ nethanol 9:1, Rerr] 0. 47. Exanpl e 16/ 3: .
5-(N-(3,5)-Bistrifl uororret hyl - benzoyl N- et hyl ) - am no- 6- (4- chl or o-
phenyl) {h§ @sC acid N-(2-nethoxy-benzyl)-am de; TLC pbespsembssshyl acetate .
3:7, R[er??ﬂ 8 Exanpl-e 16/ 4:

5-( N-(3 5)-Bistri fI uor onet hyl - benzoyl -d& et hyl ) - am no- 6- (4-chl oro-
phenyl ) - hexanoic acid N-(2-pyridyl nethyl)-am de; TLC. ethyl

acet at e/ net hanol 9:1, R err]=0.50. Exanpl e 16/5:

gh((ahtll(f %%ﬁoﬁ%c au%?mmgneam %@h@%@%&?ﬁ%ﬁe?gfe 3:7, R

0. 23. A@eathpeeatmes dissolving in toluene and concentrating in a rotary evaporator, the

ooy ) SRS psducl AR e G od o Rkt o Wi gl 001,

of tri et Ryfificationyi ne i n 0.4 of rrethylene chloride and a solution of 45 ny
(0.076 nmol) of 5-(N

(3,5)-bi strlfluorr_r_et, | - benzo I-N-rreth I)-am no- 6- (4- chl or ophenyl ) - hexanoi
c acid AN RIETIUOONIINYE-RRRZO) 8 THNog BRNAYY: at room
t enper at Wegariofe ac $b mbbrﬂf(zaashhﬂ)mmymm mxture is

left t t at >16 .h 0.5 mM of 1IN
pgt ass?u%@gﬂoﬁﬂd{'ggghf%ﬁﬁ*ﬁ P%ﬁdﬁég{fgﬂi‘%ﬁﬂ{?ﬂ@‘?ﬂq% is shakgn and
lggingl;ln%/roed&rrdr@mgec#&oluﬁeepaimwg(mmhmeeess-memyhmhga-m&chlpdoase i:isear il

i
TOG et RO P hoff 33 R Booly e ol of Relien ShBGH grt
5- (N- (3. c)ermmaisfmqmmmmwanmpmmmayowaﬁmmmmobm or ophenyl ) -
g_ez(ﬁlf‘o' C(36). ﬁstﬁhm&ﬁﬁ%eﬁ%ﬁ%rf& iF 54 i of méth}ibHe aﬂarﬂe the rébtigh (21 mmol ) of
(3,5)-bi Mﬂfﬁl'ﬁmﬁﬁf%éﬁmwrwmwﬁc?mﬁﬁ@ﬂ%ﬂ'@%!"@ﬁ‘%ﬁenyl) hexanoi
c acid, wasked au(@&efm! Brine{ TR Mﬁi@ﬁﬂéﬁﬁﬁﬂrﬂhdﬂh séuﬂa saufétaanamvl) of

NN d|c cIo car bodi i mde tra 0 nsis stirred
oo FaBBTabY I (Rt Sversrasar, TR Fruds Progst San foBrBIedBN Ut i on | &
f I | t er edsiliceigel (vexané/ethiykatetate 7:3). Tha titte compound is obtamed_ in the form of a
clear oil. TLC: hexane/ethyl acetate 3:7, Rg = 0.45.

() 5-(N-(3, Blstnﬂuoro f I-be -meth ' oro] 'e' yi)-
‘hexanoic acid: A solution of 3. 08 g of potasslum hydroxode in 6 25 ml of water s _
added to a solution of 7.2 g (13.0 mmol) of 5-(N-(3.5)-bistﬂfluorom_ethyl;benzoyl-N-
methyl)-amlno-6-'(4~éhlerophenyl)'-hexanoic acid 3-hydroxy-propyl ester in 26.5 ml of
ethanol and the reaction mi)_(t_ufe is heated under reflux for 45 minutes. At0°C,
31.2 ml of 2N hydrochloric acid are added and the sokution is extracted with ethyl
acetate. The organic phases are washed with brine, dried with sodium sulfate and
concentrated in a rotary evapo’reter The title compound is obtained Ii'n the formof a
a yellowish foam. TLC: ethyl acetate 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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evaporator. The residue is tw ce di gested i n ether, fiIt‘ered and

concentrat ed

5-(N-(3,5)-Bi
phenyl ) - hexan
95:5, Rerr]

5-(N-(3,5)-Bi
hexanoi c acid
0. 70. Exanp
18:4-[ N -Meth

| -3-yl)- pent
triethyl am ne
4-[ N - et hyl -

-yl )- pentano

3- chl or obenzy |Exatnote 16/3: 5-(N-(35)-Biatifiupraswethyl-henzoyih-metliyh-amine8i(4-chioioxt ure i s

left to stand
t hen concentr
acetate and

water, 0.1N h
agai n concent
obtained int

in a rotary evaporator. The crude product is dried under a
hi'gh vacuum The t|tIe com pound is obtai ned in the formof a yellow sh

foam TLC. h acetate 2:3, Rerr] = 0.54. Anal og ,B(,E%%f
Exanmple 17, t @'}Fé{x OWI ng conpounds are al so prepar ed: Exarpr%lfe 8

strifluoronethyl -benzoyl - N-nmet hyl ) - am no- 6- 4- (chl or o-

0| c acid N-cycl ohexyl -am de; . nmet hyl ene chl ori de/ met hanol

= 0.70. Exanpl e 17/ 2:

st ri fluoromethyl -benzoyl - N- et hyl ) - am no- 6- (4-.chl or ophenyl) -
N (2-cyanoet hyl ) - N-net hyl -am de; TLC. ethyl acetate, R err]

|M 5-(N-(3, 5)-B|striﬂuoromethyl-benzoyl-N-methyl)-amino-G-(#chlo

%BN' - g .%a%r%%w kaﬁﬁﬂﬁgﬁ@eﬂi? h? %amet hyl -i ndo

sareRfascmleﬁ to a solution of 108.5 ng of

- (3, 5-bistrifluoronethyl-benzoyl)-am nol.- 5- (1- met hyl -i ndol -

|c aci d hydroxysucci ni m de ester and 27 ng of

SR Tah SRR A faiblly fhelPif TICE efdplo] sEblia §7, | °
e e

‘n succession with 2N potassi um carbonate sol uti on,

ydrochloric acid, and brine, dried over sodiumsulfate and

rated by evapora- tign. In this way the title conpound is
Fsample 164 SRRt oramatiu-benzoyP-methylaming 846 chigiony |

acet ate). Timeﬁﬂ)ﬂliémﬁﬁc mm@bﬁd pimethiyB-aRiidi TLECethyi abéthfefMidthanol 63)

4-[ N - Met hyl -
-yl) - pent anoi
4-[ N - net hyl -
net hyl - benzoy
N- hydr oxy-

evapor at I on.

§ CqB -bistrifluoronethyl - benzoyl ) -am no] - 5- (1- met hyl - i ndol -
t3

*hydr oxysucci ni m de ester A solution of 13.49 g of
N-(3,5-bistrifluoro-

R e A e R

m of tetr ahy ghefyl)x-lexaneic atidi(piperidineamids); Tld):hexamteﬂwl bcotatd 3.7 Ry =0.23The
reaction solution is then filtered and the filtrate is concentrated by

The residue is taken up in ether and again filtered
Example 17: 5-(N-{3,5)-Bistriflu meth benzoyl-N-methyl)-ami o-6-4-ch|oro-

mmwwm 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 is then

' 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 1 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 _te_t_rahydrefuran is stirred at room temperature under
argon for 16 hours. The 'reactiieh se_lutioh is filtered and concentrated in a rotary

3
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68 - and concentrated by evaporation. In this way the title corrpound s
rrobt—a-r—rred—l—n—'t—h'e—f-orrrr-of—a cotourtess—whrte—foam—Rrerr —vatue 0.15— _
(ethyl acetate/hexane 1:1). (b) )
4-[ N-Met hyl - N- (3, 5-bi strifluoronethyl -benzoyl)-am no]-5-(1-nethyl -indol-3-y*~

1)-pentanoic acid: A solution of 15 g of

4- [ N- met WlesAkie®, 5- bi strifluoronet hyl - benzoyl ) - ami no] - SpcTiEPI6essS

met hyl -i ndol - 3-yl ) -pentanoic acid ethyl ester and 1.78 g of lithium
hydroxide in 102.5 ml of tetrahydrofgan/ methanol/water = 2/2/1 is stirred
at roomtenperature for 3 hours and then concentrated by evaporation. The
residue is dissolved in 150 m of water, extracted with ether, addified to

pH =2 with_ 0. Qr r cted three times with ether.

The conb%'ﬁ”%‘?biﬁg %%é%é’"%era‘%%ﬂ%]ﬁﬁg’ ﬁﬁﬂéwgﬁtﬁwaﬁ the acidic
aqueous mmammmu@mmmmmeamxammmwm tiletami on, dried
(magnesi f Y/ is way the
title co%“'un I'S oek‘)’ al nggﬂf%%e"%gir‘?r#gﬁhe ﬁ#ﬁﬁ@%ﬂ%&nﬁ% g‘rr] val ue =
0.10 (et ReF /%t at e/ hexane 1:1). (¢c)

4-[ N-Met hyl - N- (3, 5-bi strifluoronethyl -benzoyl)-am no]-5-(1- rrethyl-lndol 3-y
| )-pentanoic acid ethyl ester A solution: of 16.82 g of.

4- [ N- et ApRiogpysly to Exaaiple 17, HBJQ‘MW"!?@H&W’? also prepared.

am no] - 5- (1- net hyl - ndol - 3-yl ) - pent - en0|c acid ethyl ester in 170 nm of

E)?t rlagygiof uraB | Sr”dﬂr@a 8\;&@@@%& m Bur%tﬁgat 20! err I Crol-n t he presence

1, 2- di chphemf)diexamnsic aadnu-oyaenéxypammm fMettylenB ehiofide/methanol 8%, concen-
trated bé x,{a);\;kgratlon In this way the title corrpound is obtained in the
formof &b I sh- green resin. Rlerr] value = 0.265 (ethyl

acet at e/ hexane 213).

241 Vet DML 3 Bt ngqg A LB R 1+

)-pent-2
3, 5-bi s- hexwmwzwgyangemwwmmmmn@lemwmrRﬁe 70. et hyl am ne and
2.25 g of 4-di net hyl am no-pyridi ne are added at 0 under argon to a

sol ution of 26 74 g - of 1

ester

in 320 n&i@ ?l HehkyiCami é‘ezdéfﬂf&f nﬁﬁ& ddﬁeéidé&cﬁ&hoﬂtofzo for
18 hours an €n pour e er ase I'S separated off
and the mémssofMs@eMN'@&memhm@e}Hmmm@m| _
acet ate. ?J.Jﬂsn&@aaa Hf‘d?oﬂ’sGéﬁHuﬁidE b@z&?én@iﬁmgw%ﬂdm%wa%%w 1*\70%00“' oric

acid, water -and saturated sol ution ried nesium sulfate) and

concent r BieHtylene chipHdR The |W°WE“‘F%§|'%@ Wdaﬁm Bpeeayire for(18ihoueen gel
hexane/ emyhaamt mbdure isden ddnoéduammvhbamdﬁ B the ieuiiueds take®p i ned i n

the form f?u{yl aceta el grlrJJ washed in succession 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 édnipouhd is obtained in the form of a oolounéss foam. .Rf value =
0.40 (ethyl acetate). | B

The starting materials can be prepared as follows:

acid hmmuocrglmlde ester A solutton of 13 49 g ‘of 4-[N'-methyl-N'-(3 S-brstnﬂuoro-
memyl-benzoyl)-amlnol-s-ﬂ-methyl-mdolos-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 for 18 hours The reactuon solutlon IS then frltered and the
filtrate is concentrated by evaporation. The residue is taken up in ether and again filtered
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- 69- | ess resin which turns a browni sh col our wth—tinme. R err]-val ue =
0.29 (ethyl acetate/hexane 2/3). (e)

4- (N-Met hyl ) - am no- 5- (1- net hyl -i ndol - 3-yl ) -pent-2-enoi c acid ethyl ester:
106.7 m of trifluoroacetic acid are added dropw se over a period of 20

mnutes to a gl ufi of 35.57 g of PCT/EP6/00SSS -
4: (N- met hy- N-\%@l’%%{]y-l oxycar bonyl ) - am no- 5- ( 1- et hyl - i ndol - 3- yﬂg- pent - 2- en
oic acid ethyl ester in 284 m of nethylene_ghloride. The reaction m xture

Is stirred at roomtenperature for 1 hour aﬁ “then concentrated by
evaporation. The residue is dissolved in 300 mM of toluene and again

concentrated by eva oratlon That st s re ted twi ce _npre ude
product so obtaNdreACAnTRRH % R sy BE DS Comnaund ibmined Bos fonag
further purifiwbunaésamieminua vanﬂa% 16qéthyll acetinmeandieapne 1:1).  (f)

4- (N-Methyl -N-tert-butyl oxycar%onyl ) -am no-5- (1-nmet hyl -i ndol - 3-yl ) -pent-2-e
noi c acid ethyl ester; 5. 71 g of SOdI um hydr| de (100 % are added in
portions at 0[(b)N pthe gyl)ia gaath '

iz ' anoiby
Chat  t enpor at (oKt oﬂé@ﬁfﬁ'&%&%ﬁéﬁwﬁ@n B@@%W*ﬁ%‘"‘w o

N- et hyl - N-t ermemmimmwl) peatanoic\acid-athyl ester and 128 oyof mhhﬂﬂlvd@‘}de)in 3026 ami of

686 m of T
e it opi v ARGaReRRAMERUNARPL271 R (Bired afiBbr Hinfirailrh 3 oS anttieh
further 30 ni mmmbrmmw rFhetresidug is disselved;in 150 mi of water,exisacteghwith
extracted thregnhéd GEdifiedic PH =9 Witk 0. Al hf'&rb&ﬂorﬁa&m M%&M%Mﬁaﬁ' c

phases are washed three tinmes wth water and once wth saturated Nad
sol ution, dri ethesamhinad qraaniephases priginatingSramthe extraciion of e acidicaqueeys Phase
residue is purarébﬁdhswwmhwamhﬁasﬂamhd(mmlseﬁﬁé}euriedleia”yhaﬁeﬁhnlfatapﬁmcen- '

3:1). In this wa he title conpound obt ai ned

o 1) Riorr] v AR by vansimion, IR Jhe wa the S reaas Gbtained cfg'ﬁw torm &t a'yeion "
N-Met hyl - Nt erfoaluRy valie'= B[ 10q@thit suatatehékand 1m1 hy| - i ndol - 3-yI) - propanal : A
solution of 44.24 g of

~N-nethyl-N-tert- butyloxycarbonyl an1no 3- (1 nethyl-lndol 3- yI) propane-

car boxyl i c aci (@) 4i-Me ] 1y} dole apning : ; i

v do ol ut | S5 88 ds EE@' %’5‘%33239 é"&'a@%“‘g"'i Vi 9@“3"‘{'%“95‘?%%“ e
“addition is compinel (1 MYH?‘QO&&!!)‘M@HMMM!' nster indi70 oM of tetrahydrefup is
mnutes. Then @F récébﬁgggrf& 'hf ﬁ{e@tdﬁ&c“i%ﬁ? %Bg?dﬁto'i‘?’@ fadiim/abfvatdd d%ﬁ?c?‘i\

m of a sol uti assli um so artrat water are a
i to the reacti ofi0O8byandr(e2 gilﬂe MMImbenzsns.tTmrre:bhon mixture és thea filtdédand cdnecen?

hours. The phagggy By Svéﬂ‘mion. 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 acetate. The combined organic phases are
washed with 0.01N hydrochloric _acid._water and saturated NaCl 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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- 70- separated and the aqueous phase is extracted three tines using 1.5
i ch +re—Ttre~combrmed—or gani ¢

with water and saturated NaC solution, dried (nmagnesium sul fate) and

concentrated by evaporation. The title corrpound IS thus obtained in the

formof a yellow oil and is reacted further without being purified. Rf

val ue =wihognerss €t hyl acetate/ hexane 1/2). (h) PCT/EP96/O0SSS .

N Met hyl - N-tert-butyl oxvcar bonyl - am no- 3- (1- net hyl -i ndol - 3-yl ) - propanecar bo

xylic acid methyl ester: 303.1 g of-@8ver (1) oxide are added, with

stirring, to a solution of 77 g of tert- butloxycarbonyl-D, L-tryptophan in

770 M of N, N-dinethylformam de. 78.9 m of nethyl iodide are then added

dr opwi S QessTasin WARR tirS a Brovnishecoloub With firfle.R¢ VaKIE @230 (ethyPicetdtéMexdneand i s

stirred romtenperature for 1 day. After the -addition of a further 78 m

*concentrat

of nmeth jodide the mixture is stirred at roomtenperature for a further
18 hours and then diluted with 800 m of ethyl acet at e, filtered and

_ S pul _ ography
(5|I|ca( Te et =T . ‘}{pound S
obt ai nednﬂuord&etd mmarafaddaq'dtbbmae ovéra pﬁled oq zonahums:to ] s&lﬂluc(rmﬂs;élﬂ g

S e o AL o) BB SRR 0 ol S b ©
4[N - Nemwmu(ral@mmwmmod@ﬁbsmwmmmpmwmqmm@qmmhw -indol - 3-

yl) - PenisgPhdur dhy %ﬂ&ﬁcﬁ}ﬂ(@%%ﬁmﬁﬁﬁe RSl didsbivéd in'4Bb Wi of et NY!

t at
2C[e|\|a %@Im&wdmlmquqMMMMﬁmmmmmle -indol -3
- yl)- l&ﬂﬁfeg%li&t @&bsiauhbé Famimmueaﬁwyrbéesaéa fiftherithold beiriy fukhéret hy !

acet at e)
4-[ N - MPHffiRd. ﬁf%‘?ﬁ%ﬂ@tgﬁhwf%@ﬁ%m “benzoyl ) - ani no] - 5- ( 1- met hyl - i ndol - 3
- yl)- pentan0|c acid N[ 2- (2 pyrldyl) ethyl] am de R[err] val ue (et hyl

7 pl e 13/ 4 _ i x apid

acet at m ‘ ) ] C s | athul
4-[ N - - '
yl)-pe anﬁcﬁa@ otlsd‘du{nﬂhjdﬁdbmow)ﬁre hddad in pemh')d éwaln aiaoluﬁ{na:flSB 9\g9¢fue
3TN - NEDRRAoRpaceuS add st oiER BSLFF fabmie Syrshyemfrm) 205 8 MRNRYA i ndol - 3
- yI ) - pﬁrﬂdaalcthan tanpei‘amre(fbrpqnimhjésnmshmh()nntmm of N-methiyl- Ndémmtflex)hyl
acet at € padpofivi-ihine-3-(1-methyl-indol-3-yl)-propanal in 886 mi of THF is then added dropwise

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 resndue 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)

By gl
CI R

(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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Exanpl e 18/ 6: ' o

4-[N -Methyl -N - (3,5-bistrifluoronethyl-benzoyl)-am no]-5-(1-nethyl-indol -3
-"yl)-pentanoic acid N ([3-(norpholin-4-yl)-propyl])-amde, R err] val ue
(ethyl aceta = 05. Exanpl e 18/ 7: _ PCT/EP96/00555

4-[ N - Met hyl - N =('3, 5- bi strifl uoronet hyl -benzoyl ) -am no] -5-(1-net hyl -i ndol -

- yl')-pentanoic acid N-propyl-anmide, R err]qgalue (ethyl acetate) = 0.315.
Exanpl e 18/ 8:

4-[N -Methyl -N -(3,5-bistrifluoromethyl-benzoyl -am no] - 5-(1- rrethyl -i ndol - 3-
yI)O gsnt anoi ¢ acaégiglaégth adqru% ent ¥sgxtr gpﬂ'ire&l%srllsiﬁ/gall ?ﬁ“trg Pdiethele e?'t €)
4-[ N - Met hyI bhel'(tiiné -Tinecombined arganict gphases ana wasghed with watpr 8nd datunatddyNaGindol - 3

- J1) et a0y i e IR o coEhlhnoy usborket ok 864 hpouna s

acetate) = 0.
4[N - Met hyl - I\lhuewpamadsn thef foum oharpellow oiltaad isxpatted frthet withqul beiag yiifiesdnBp| - 3-
yl ) - pent anoi c mp% Mnﬁ' de, R[err] vaI ue (ethyl acetate) =
0. 25 Exanplad i vads héitink 1]

- 4-[ N -Met hyl -N - (3 5- bi strlfluoronethyl benzoyl) am no] 5- (1 methyl-lndol

- yl)- pentanog.g Tge b NAv- Ny IhrdBarte 4

acetate) =0

2- [N - Net hyl - mm@ﬁ%g&aqufamwmmmmmoss@mwwm-
- Iyl) Fe% arowamwmmaaﬁﬁdgwwmwwﬁmlmmaanetl?&lerr]
val ue (e C at e e
[N - Nt iyl - R 255 Beseiddpt deppunser Ff toaeterSrye.inen 9 @ erumersture 457 e .
pent anoi Csﬁ?éd’et%rﬁbﬂﬁ?&iiu?@fch!'& HiteH the d&maﬁbfmkmrf@hhaﬂmaﬁﬁﬁm

9 (am ne used henac n ne

) -

. 3

OR et e et ﬁ.s&?mrae%aﬂ@mu%nz%wﬁ £ 18 howss 2ad then, dlveg Wik 98 5
%,| ) - pent anObﬁethﬁladeﬁté, fittered ayit concéntiatol by diapordtion - THe)residuelie puified by val ue
i
y
46

N e et ry e Riromatighasin (i YR, ExERISHRY aostate ). n is gy dhe tite compornd f5 o, _ 5

I ) pent anoobtaineddh the(form azayelldwidil) Rpvalute: 0.8 (sthyl acatatemekaneni/R).acet ate) =

Ol_bﬁl_ho\<_h

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

Example 18/1: 4-[N'-Methy|-N (3 5-b|striﬂuoromethyl-benzoyl)-ammo]-5-(1-methyl—mdol-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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4-[ N-Met hyl -N -(3,5-bistrifluoronethyl-benzoyl)-ani no]-5-(1-nethyl-indol-3-

yl) - pentanoic acid N-(3-di nethylam no-propyl)-am de, R err] value (ethyl "

acetate) = 0.04, Exanpl e 18/ 17:

4-[N - thbybmﬁhg(S 5-bi strifluoronethyl -benzoyl ) - am nolpcivEpdsovssshyl - i ndol -3 .

- yl)-pentanoic acid N[2-(3,4-di hydroy-phenyl)-ethyl]-am de, R err] value

(ethyl acetate) = 0.37. Exanpl e 18¢43:

4-[ N -Met hyl -N - (3, 5-bistrifluoronethyl -benzoyl)-am no]-5-(1-nethyl-indol -3

- yl)-pentanoic acid N-(DL-honocysteine thiolactone)-anide, Rerr] value

(ethyl acetate) = 0.42 [aﬁine used: DL-honocysteine throlactone]

Exanpl e 18/ 19:

4-[N - NMM?@M@&M*@MMQ‘MWMMBMPM%| -indol -3

- yl)- %rﬁeamb@a%m {[U:(ﬁtaphomylbﬁfbpﬂ AR} MdlueS(etlyl actdteles 0.85er r] val ue

(ethyl acetate) = 0.1 am ne used L- 3- am no-.epsi | on- caprol actam =

3- am no- azacycloheptan 2- one] Exanple 18/ 20:

4- [N - MExample\S &% 4[Ns>Mathyl nt (@Sbistifiuokumietioy-bnzopl-aminop5-( f-methylinbotizadol -
yl)- pentyﬁ_nmg aci ddl\%;, th)ﬂf Itue¥etp\ylaoelgtg) Bb%r] val ue (et hyl acet at e)

= 0.48
4-[N - Met hyl - N—(3 5- blstrlfluororrethyl benzoyl) am no] - 5- (1- rrethyl-lndol 3-

yl)- pe”;@&g&@ Q-[NI'EXM% ﬁ*@gwmﬂ-ﬁe%}ﬁmﬂﬁ(ﬁ%ﬁﬂiﬁwe (ethyl

acetate
4-[N - wmmmam(agdsﬂ-mmmmmmmwmyammos?(l met hyl -i ndol - 3
- yl)-pentanoic aC|d N—[2 (nor phol i n- 4- yI) ethyl ]-am de, Rlerr] val ue

(ethyl acetate Exanpl e 18/ 2

4-[N - N&!ﬂ@ﬂ&ﬁl& é-tbl WPNf@mmﬂ%hﬂWwﬁ@Wh%ﬂﬂewkmlﬁy i ndol - 3-

yl) - DGHWWhE?naﬁladad?&éfeﬁMdyﬁhdmuma mwde(auﬁiseerdteyabm (ethyl acetate)
: anpl e

4 [N Met hyl - Nrrp(3 5-bi strifluoronethyl -benzoyl)-am no] 5-(1-net hyl -i ndol -3

- 0yI3)1 [Exaindiecifz] 02 ¢+{N'-Methpi-N'y(3, 5-bishifluydomethyi-skhzoyR-aming)- &al-mcthflmdvjcb- acet ate)

4-[N - N«!PT?yWP?‘?‘@%WHM? @l""ﬂ%ﬁ‘z‘%f’?"ﬂfﬁ? T885. (1- et hyl -i ndol - 3

- yl)-pentanoic acid N (4-nethoxy-benzyl)-anm de, R err] value (ethyl
acet at e, amblia 8711 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|stnﬂuoromethyl-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-
yi)-pentanoic acid N-(5-methyl-1,3,4-thiadiazol-2-yl)-amide, Ry value (ethyl acetate) = 0.19.

Example 18/15: 4-[N'-Methyl-N'-(3,5-bistriﬂuoromemyl-benzoyl)-aminb]-s-(1-methyl-indol-s-
yl)-pentanoic acid N-(thiazol-2-yl)}-amide, R¢ value (ethyl acetate) = 0.48.
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4-[N -Methyl -N - (3, 5-bistrifluoronethyl-benzoyl)-amn no]-5-(1-nethyl -indol -3
-*yl)-pentanoic aci d N-[2 (4- met hoxy- phenyl )-ethyl]-am de, R err] val ue
(ethyl acet a% Exanpl e 18/ 27: PCT/EP96/00555

4-[ N - Met hyl ”(zgg b| strifluoronethyl - benzoyl) - am no] 5- (1- met hyl - i ndol -

- ylI')-pentanoic acid N-(D-phenyl gl yci nol ) arixde,

{=4-[N -nethyl -N - (3, 5-bistrifluoromethyl -

nzoyl ) -am no] - 5- (1- net hyl -i ndol - 3-yl ) - pent anoi ¢ acid

2. Exanpraiyed BABTN Shobdr bR mbonB ool Bhr Y ASERCR =

8 but usi ng ¥)-péntanoic acid N-(3-dimathylamino-propyl)-amide Rf value (ethyl acetate) = 0.04.
met hyl - N- (3, 5- bi stifluoronet hyl - benzoyl ) - anmi no] - 5- (1- et hyl -i ndol - 3-yl ) - pen

t-2-enoi c acid hydroxysuccini m de ester,

4-[N - met hy| - Exarmle 48A7:4-NMetbykoi &3, 5-istifluerompthy-oanzeyit aminok5-(1-methykindol--

met hy! - i ndol -y J-ibrtantiéhcid NS A-diydrbxdtphenyh-élhyire .ﬂ&@#}@aw@mﬁw)&@ﬁfo

pr epar ed. e starting material can be prepared as foll ows

4-[N -Methy-N - (3, 5-bi strlfluoronethyl benzoyl ) -am no] - 5- (I - rrethyl-lndol

34/' % NS pent E ﬁ | Exdrfiple 986 8Ny wwmmsdmmhﬁmmﬁo&wma}m-ﬂﬁmﬂmeom
met ny

trfl uoronet hy%‘Bé‘%ﬁW ?3% A (Rek-hemecysteine thiclactopel-amide, Rt valug (ethyl acgtate) 5942

2.42 g of N faydneusethtiDL-momocysteinadhidiatténg). of N, N - di cycl ohexyl carbodi i ni de

In 375 m of tetrahydro- furan is stirred at roomterrperature for 18 hours.

The reaction solution is then filtered and the filtrate is concentrated by

evapor ati on. Example 4B(10:4-{N-MathykN: @%Bﬂﬁuﬁomehykb&n;eylhaﬁmb}&(bdeﬁyﬁndol-s-

concentrat ed %*a'&ﬁ N c Wm@ ﬁﬂﬁléﬁfﬁ in
t he form of ap'XB our %@é‘am" fl’eg?giolghnﬁa'm_i ieé'r: irEF&"g} Hnﬁle 6 W‘F 6q1
acet at e/ hexanfamine ysed: D(lis3-amino-epsilon-caprolactam = 3-ammo—azacycloheptan—2—one]
4-[N-Met hyl - N- (3, 5- bi strifluoromethyl -benzoyl)-am no] - 5- (1- et hyl -i ndol - 3-y
| )-ent-2- enoic acid: A solution of 9.51 g of -

4- [ N- et hy| - NExamele 380 f-{i dmtbw@{ﬂ&bﬁmgwymﬁwﬁmwlbamm}-&ﬂ-methyl—mdol-S-
(1-nmethyl -i ndgg.pénwha.c EGIEN@-&BHWIM%-@&&MR Qﬁlhé(etﬁﬂ%émé =048 |ithium
hydr oxi de in of tetrahydrof uran/ nmet hanol'/ wat er 2/2/1 is stirred at
roomtenperature for 15 hours and then concentrated by evaporation. The

r etsuh dutehl s di |t Emo pledsion: 459 -MémﬂiN Jms-ersmma-bnhﬁmbsrﬁowpaﬁﬁblﬁs-(i-mamgaatsad
Wi et her a r.o ri an
extracted thr%‘i %’ﬁﬁ'éétw'ﬁh‘d %‘H""‘ﬁ%@@&ﬁﬁw Rgaﬂi‘%fjﬁ!}wg %éa'af 3 ating
fromthe extrac- tion of the acidic aqueous phase are washed with water and

saturated NaCe,gRhi'yaB: 4 eiMisty-N:(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1-methyt-indol-3-
yl)-pentanoic acid N-[2-(morpholln-4-yl)-_ethyl]-amlde_ R value (ethyl acetate) = 0.06.

— —_ - -73- Exanpl e

be
N-
0.
1

Example 18/23: 4-[N'-MethyI-N -(3, 5-b|stnfluoromethyl-benzoyl)-ammo]-5-(1-methyl-Indol-s-
yb)-pentanoic acid N-(&pyndylmethyl)-amlde Rf value {ethyl acetate) = 0.09.

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

Examgle' 18/25: 4-[N'-M_e_thyl-N'-(3,5-bistiiﬂuoromatﬁyi—bénzoyl)-aminol-s-(1-methyl-indol-3—
y)-pentanoic acid N-(4-fnelhoxy—benzy|)_-amide. Ry value (ethy) acetate) = 0.47.
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conmpound is obtained in the formof a yellow foam R err] value = 0.13 ,
(ethyl acetate). Anal ogously to Exanple 19, the foll ow ng corrpounds also ~
are prepared: Exanpl e 19/ 1: o

4-[ N - Meiwiaddendiss (3. 5-bi strifluoromet hyl - benzoyl ) - am no] pCI/EPR6/00ssy| - i ndol -
- yl)-pent-2-enoic acid N-(4-methoxy-benzyl)-am de. Exanpl e 19/ 2:
4-[N-Methyl -N -(3,-bistrifluoronethyl-gsenzoyl)-am no]-5-(1-nethyl -i ndol - 3-
yl)-pent-2-enoic acid N-[2-(2-pyridyl)ethyl]-amde, TLC. nethylene

chl ori de/ met hanol (95:5) R err]= 0.19. Exanpl e 19/ 3:

4[N - Ne'chuopld el Sttt ﬁ%&ﬁﬂlﬂ%ﬂﬁﬂiﬁﬁh&mﬁﬁuﬁﬂbﬁ -rhéthf#derb- | ndol -

=yl enNt-Z-enorc acid . hényl ) -eth Exa I
19}' 4) P yl)-pentanosc acid N-[2-(4-methoxy-phenyl)-et?|/yllpam|dg f value ¥eﬂ]|yl acetate) 0.4 e

4-[N -Methyl -N - (3,5-bistrifluoronet hyI benzoyl ) - am no] - 5- (1- et hyl - i ndol -

N pe%’gﬁeﬁ”_%@ B30 heglb -G8 ST PIA P i 2B SRR P- | o

yl ) - peyl-péntancic acid N-(D-phdndiglyoinolpamide)=4-F¥-methylii’(B SbistdRuorchethyi-ret hy| ene

"IN - e S e P R Rt phemt et | o - -

c

4-[N -

yl) - pent aﬁnda]cﬂl fovabuei (ethiil-guetats) |=-0:28. de. Exanpl e 19/ 7:
4-N -

y

Met hyl - N - (3, 5-bistrifluoronethyl-benzoy)- am' no] 5 (1- met hyl -i ndol - 3-
I )-pent-2-enoi c acid N (5-hydroxy-pentyl)-amd I e 19/8.:
4-[ N - VeExampha 19( B somannar analpgasisderthah desch PgEmmnlmia tusingdt{Ny| - i ndol - 3

- Y1) - Pe Hery-RB sbistitudrdinéthHbBALoMH affrc] 8l 3-nidtHlyHRdol-3-yi)-pent-2-enoic acid
hydroxysuccinimide ester, 4-{N'-methyi-N'(3,5-bistrifluoromethyl-benzovi}-amino
methyl-indol-3-yi)-pent-2-enoic acid N-(3 '-dichlore-benz amide is also prepared.

The starting material can be prepared as follews:

enoic acid hydroxysuccinimide es;g LA solutlon of 10.11 g of 4-[N’ methyl-N'-(a 5-bis-
trifluoromethyl-benzoyl)-amino}-5-(1 -methyl-mdol-s-yl)-pent-z-enow 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 evaporatlon The resldue is taken up in ether and again
filtered and concentrated by evaporation. In this way the tltle compound 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-indoI-3-yI)-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 eriginating from the extrac-
tion of the acidic aqueous phase are washed with water and saturated NaCl solution, dried



Exanpl e 20:

4= [ N - Met hyl - N - (3, 5-bistt+fd uor onet-hyl - benzoyl ) - am-re] - 5- (napht h--2-yl ) -
pent anoi ¢ acid N-(3-chl orobenzyl)-am de: 11.7 [err] | of triethylamne are
added to a sol ution of WO 96/ 26183 '

PCT/ EP96/ 00555 -75 - 45. 42
ng of PCT/EP96/00555

4-[ N- et hyl Npgf%ﬂg: bi strifl uoronethyl -benzoyl)-am no] -5- (napht h-2-yl) -

pent anoi ¢ acid hydroxysucci ni m de ester angygl11l.9 ng of 3-chl orobenzyl am ne
in 1 mM of nmethylene chloride. The reaction mxture is left to stand at
roomtenperature for 18 hours. Then 0.5 m of 1N potassium carbonate

ol ution 1S ikt i Il bbicinisied BP SGkbolsdA 3L ey Bl cHABGRHL " O

t he phases, e organi c p ase |I's separa
evapor at i on. Obhirteldmsﬂme@mhiaaydllpw@mrﬁfdahlaﬁ%ﬂ)(aﬂwl!wa&h t he form of a
white foam The starting materials can be prepared as follows: Q)

4-[N -Methyl -N -(3,5-bistrifluoronethyl-benzoyl)-am no] - 5- (napht h-2-yl) - pen
tanoic acid NREICGNEl oExampieiis, tha following eAmRQUHHS o 86 m’e@n
4-[ N-net hyl - N- (3, 5-bi strifl uoronethyl -

e 0 P AT PR N I a——

of tetrahydr gf)4penre-efois btit Na@-méthoxybenzypmnidel ur e for 18 hours. The
reaction solution is then filtered and the filtrate is concentrated by
evap- oration. The residue is taken up in ether and again filtered and

concent r at ed Examplei§¢2: 4-[Nt-Methyl-N'<(35+bistrifluaronhdtityl-benzoyl)-aminu}S+{#-niethybindol-Je d

(nexane! ot ny v 2BabL ik s \Fin i AIRARANG T1E: e B chbaddlbtiat o),

1640, 1340, Rp8®.19.260, 1210, 1190, 1145, 1070 cnerr]. b)
4-1N-Met hyl - N- (3, 5-bi'strifluoronethyl -benzoyl)-am no] - 5- napht h-2-yl) - pent an
oic acid: A solution of 19.5 g of

4- [ N-met hyl - mmmﬁmummammmmemmmmmmwwm

pent anoi ¢ aCPrﬁpSh@%bn&é*a&& jaiiaglr oxi de (nonohydrate) in
212 m of methano 148 rr1 te rahydr(;#uran and 60 m of water is stirred

at roomtenperature for 75 minutes and then concentrated by evaporation.

The residue aaﬂgw?/aqw-m&ﬁmr(h 5WistiiffiofSmetibEhidyB-Aniino Bttt Tethyidridofa-1 N
hydrochl ori c ﬁ_CI extr@c ed gg li ‘r{’% with ethyl acetate.: The
conbi ned or gX#PENYy 'ﬁgggagf’ '@a@' i '"ﬁﬁ'ﬁ’ er and saturated Nad sol uti on,
dried (magnesium sul fate) and concentrated by evaporation In this way the
title conpou LS, oQtal a lue
0. 50" ( hexaneEeeime L WiREMplhy o et RlordPpalfiuBtaoy b Mo Peshidd
1406, 1341, y)pent-2-a8dc adid A3-(GrbaRwliB84))-pRipyi-abile, R‘hﬂ;:anethylene d)londelmethanol
4- [ N- Met hyl - Rﬁ#%é'bba?““ uor orret hyl - benzoyl ) - am no] 5- (naphth 2- yI) pent a
noic acid et _ . _
Example 19/6: 4-[N'-Methyl-N'-(3, 5-b|strlﬂuoromethyl-benzoyl)-ammo]-s-(1-methyl-|ndol-3-
yl)-pent-2-enoic acid N-propyl-amrde

Example 19/7: 4-[N-Methyl-N'-(3, 5—b|stnﬂuoromethyl-benzoyl)-amlno]-s-ﬁ-memyl-indol-s-
yl)-pent-2-enoic acid N-(S-hydroxy-penty_l)-_amlde

| 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



ester: A solution of 20.0 g of .
4-[ N-nmet hyl -N- (3, 5-bi strifluoronethyl -benzoyl)-am no] - 5- WO :
96426183 : PCTIEPI67 00555 —
- 76- (naphth-2-yl)-pent-2-enoic acid ethyl ester in 200 m of
tetrahydrofuran is hydrogenated at 20[err]C for 2 hours in the presence of
1.0 g of palladl unf activated carbon (10 % . The reaction mxture is then

fil tere Qﬁi&pcentrat ed by evaporation. In this way tﬂm‘mclﬂoss&onpound is .
obt ai ned I'N e formof a colourless oil. R err] value = 0.50 (hexane/ et hyl
acetatel:1). IR(CHerr]C[err]) cnferLkl. 2978, 1729, 1639, 1405, 1339,
1278, 1183, 1141, 903, 849, 820. d)

4-[ N- Met hyl - N- (3, 5- bi strlfluoronethyl benzoyl) am no] - 5- (napht h- 2-yl ) - pent -

3750 Bt RN el 4 Ssloftyit ol HARBTE BONIBERECY 08010
O[ err] upahtancic aeidh hydroxysecdinimide ester ar:B189 mgef 3-£hlorobenzylamine in 1 ml of
(N TBLDY g iEhg %ﬁfénéé;@mbtr&o% o bR Bl o it Rt hofip By 6r98 Hollrs! 70 1 Of

met hyl ene he reac L.on mXxture 1s stirre I.Ferr] for 100
ni nut es meam%mmwmamwsom is agdad andihe mixtyre issghakemt ed of f and

t he aqueaaqmaaﬁ of fHe p?aa&éb’ {Hargdnit sifasé Iﬁ&?amddbﬁww ene

chl ori de | ne organi ¢ phases are washed J; ijrochl oric
aci d, watencentraied by GYW@!WRHCIW%U?XH‘PG* compquRd jsAhtained inthe; FFé 2) and
concent r ghifolh, €vapor ati on. The residue is chromatographed (silica gel,
hexane/ ethyl acetate 7:3). In this way the title conpound is obtained in
the formof a yellowish oil. Rerr] value = 0.16 (nethyl ene

chl ori detmgtbahgkn&an‘h)scm%@rﬁmdﬁfbms]:) cmerr]: 2979, 1717, 1644, 1446,
1403, 1369, 1311, 1277, 1183, 1141, 905, 849, 820. e)

4- (N-Met hyl) - am no- 5- (naphth 2- yI) pent 2 enoi ¢ aC|d ethyI ester 24.1 m
of trif | ajot-pNtdethvi-No(S, Sibig iyl J g

O T el Bl GABEB) o or."%*‘“%?ﬁ'!ﬁ@h"é‘?% q}%ﬁ?i‘ s

stirred mmnlbmr@mm&ylﬂ-pen@n@c Mrzé &ﬁﬂ“‘!"\ﬂ!ﬁ%ﬂ jdeand 4
evapor at Qfﬁltf}lﬁﬁ&l%dsh&d A0 et tla@ar?y%ﬂﬂ%n sttsﬁéchetf momﬂé?rhﬁéiamﬁc e each
with 0.5 SOdIU roxi de solution and brine, _dried over neS|um sul fate

and conctrflBhows. Te wactisnseluionis than filteced,and e filteate ssoncentratre
preci pi t glafion. ThkirtdidUeas takbh upir dthérismbl Iagainzﬁndreal ah@Eoncéitcatéd by cvaporaaou nd is

bt d.inthe f f col | f
75 117 . thivy the i ramadiie pbyainay ralertE o o oy Ve, Roighbye’
|1§£1 (13H[ S g sdiidl Revaide = 0/52nexane/éthyBeetate2 £4). IF6{TH,ClL) 3060, 2941 ,2860,7810,1203, 1079,

4- (N- Met i{ﬁ &8193 1?“%&?9%1&?8&%8@1%0 !\Hsnao@ﬁaphth 2-yl)- pent - 2- enoi c

acid ethyl ester: 2.73 g of sodiumhydride (80 %in mneral oil) are added
in porti 8)”4?[@he&ﬁ-ﬁ-(@,&%Mﬁxkﬂﬁemyl-p_e_nzoyl)-amino]i(naghth-z-m-gntanéic acid:
A solution of 19.5 g of 4-[N-methyi-N-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(naphth-2-yl)-
“pentanoic acid ethyl ester and 7.8 g of lithium hydroxide (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. Ry value = 0.50 (hexane/ethyl 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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-97- 18.2 m of phosphonocacetic acid triethyy—ester in 230 nml of absolute

tetrahydrofuran and the mxture is stirred at that tenmperature for 30

m nutes. A solution of 16.8 g of N-nmethyl-N-tert-

but yl oxycar bonyl - am no- 3- (napht h- 2-yl') -propanal in 230 nl of THF is then

added dropwi se over a period of 60 mnutes. \Wen the dropw nis

conpl ete, th¥ O e is stirred at O[err] for a further 90 mnutes. The

reaction mxture is then poured into water., and extracted three tines using

150 m of ether each tine. The conbi ned or&anl c phases are washed three

tinmes with water and once with saturated NeC solution, dried (nmagnesium

sul fate) and concentrated by evaporation. The residue is purified b

Shr omat 0gr apfARPHEYZ-YIl:aen}2-encifack Bty @i in230 kol teraydrokrsn i Pcpaen

t|t|e CO”DOUQ@’OErth%'Wd\e'd?eJe“SeB O‘B‘gfpﬁllddiuﬂ%chvmhbﬂiﬂoﬁkio The' ] vaI ue
0.32 (hexane/ethyl acetate 4:1). |R( err]Clerr]) cnjferr] 976 1714,

1686, 1478, Meagtion mbstyre istheryfi ndltmsen oy evagoratiors In thisyvay the fitle

g# M;t gylg gk t Gdrhpdundys SBtimad ne lforﬁfafra%mw Ry vaind 3 ombm&ab/eu@l sol ution

N- et hyl - N-t éﬁ“‘ﬁ&ﬂbl‘%@%ﬁ%ﬂﬂﬂ 297, 1729 132,05 1339 1278, 115302145 803,849
acid nethyl ggg.er in 110 m of toluene is cooled to -78[err] under argon.
17.5 m of a 20 %diisobutylal um nium hydride solution in toluene are then
added dropwi se to that sol utlon over a per| od of 45 m nut es When t he
dropwi se addd)4-[N:Met : Bnt-2-8N0it acidt ur e

bt oferr] 1gatitesY ”EﬁPﬁ?%ﬁsﬂiﬁwgﬁﬁﬁ@%ga%@@ﬁ‘f'@%%ﬁﬁf T%'F*v'?ﬁ'f"?aa'}'%' and

L1 e s e it

he aquecus. DRSPS Pibantlos oaht oo o ROl FL g midteiiibotr

T o ettt st
di phase is Sepaa # eMracted 4 furtber three; o

1(‘: S;Tﬁgp w:tS htimes With mtl'iy!afnefd'nladde Riherdombireld aaidbhﬁaes(afebh;hmtho:)m e

R ar | et et RaSknid shia, wildh ghl Shiglaidd ﬁaéﬂl,gouu?% Hribd {mBghesium sultate) A% -

N- Met hyl - N- t eoncehtrated by evapdrationl Theresitud is chagrhatbgraplydd)(sificaogsd, hexandlathyll i c

2ci d ethyl gl S0ming yBl 5k bieelolbun s Prabiets R G m 1 d Juidbsh 9 £ 2

sol ution of
oxycar bonyl - Bmlue sqmmmﬂ@ewh}oupummm BoIR(CHLCIA emil:i2879.117 171 1644,
N, N- di net hyl 1436)r1qg§n1c§39 1’l§1|1n1|2-p,f 1783 hm“ 'dbg' ?@33?@ t hen added dropw se.

The reaction mXture rises tenpérature o err] and is stirred at
roomtenperature for 2 days, d| luted with 300 mM of ethyl

e) 4-(N- ino-5-(naphth-2-yl)-pent-2-enoic acid ethvi 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_-er_'_lbic acid _ethyl ester in 250 mi of methylerig chloride. The reaction
mixture is stired at room temperature for 1.5 hours and then concentrated by evaporation.
The residue is dissolved in 300 mi of ether, washed once each with 0.5N sodium hydroxide
solution and brine, dried over magnesium sulfate and concgh;rated by evaporation until
crystallisation begins. The precipitate is filtered off with suction and dried. The title
compound is obtained in the form of q'.;olouriess 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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— - rom. The rem—due—rs—purlf—red—_
by chromato- graphy (silica gel, hexane/ethyl acetate 3:2). In this way )
the title conpound is obtained in the formof a yellowoil. Rerr] value =*
0.40 (hexane/ethyl acetate 3:2). IR(CH2CI2) cnferr]: 3052, 2973, 1741,
1689, 16\939‘,%{2 , 1479, 1436, 1392, 1367, 1327, 1226, IpcTfepodieesss, 998, 964, .
857, 816 e followng corrpounds are aI so prepared in a manner anal ogous
to that described in Exampl e 20: .Exampl e 20/ 1:

4-[ N -Methyl -N - (3, 5-bistrifluoronet hy- benzoyl ) - am no] - 5- (napht h- 2-yl ) -
pent anoi ¢ acid N-(3,4-dichlorobenzyl)-am de, TLC hexane/ et hyI acetate

3TN - Nttt R et Pronpesté R o sfier n 230 m o susol iperamn e e )

pent anoi mixture i mammmm;or $O minutias, A SbiGtiorhef6:&:g of M-yneﬂwb-blttm-e (1:4)
2 TN ey proonHARTRLE (A 21 propenal i 230 miof THE s then sded aropuise,
pent anoi ¥esa |Peﬁ¢¢ qf[ezlmiaupy rWhen V\GM%MWMG compiste, N@(@MBWM‘&C etate
(1:4) R[ﬁro‘ ora fg?ﬂéigo mindtéé W%ﬂéﬁwlﬁm% is thén paured into Yat%r

nap hened

4-[ N - Met hy bistrifluoronet enzoyl ) -am no

1) -
pent anoutbreadimsms{nn -160-mi pf ethereach dimel Theswmqedmmpmmspe ne b

éclhl[ Klrl ﬁ/qulﬁgtd&ﬁ% \éal%l st rﬁﬁﬁ(@ g%@ﬁ%%ﬂ%ﬁ? na]zlaﬁ (ﬁ%ﬁ%siz'r'\apmmﬂ 2-yl) -
pent anoian W ted by avaagmitian. fhe ;esmmepunmtgv ¢hsematography:(siliea gele/ net hanol

21[9N1) Matexanelgmgﬁcetaﬁe PIRTPIR wedY/the title oompound is obtalned in the form of a

-bistrifluaronethyl - benzo -am qwré t‘%ZyI)
et anoi ¥R it RVl R Meransietoy eeetiie )1 IR o768 41 1y 1698
chl ori defqre} 4uar04391( 1867.13dg| #1649, 1644) 976856, 83X anpl _e 20/ 7:
4[N -Methyl -N.- (3, 5-bistrifluoromet hyI benzoyl) am nol:- 5- (napht h- 2-yl ) -
pent anoi c aC|d N—propyl -ani de 1 TLC hexane/ et hyl acetate (1:) Rerr] =
0. 23. Q) -bu 2 ropanal: A solution of 5.0 g of

N-methyl-N-teﬂ-butyloxyearbonyl-amino-3-(na'phth-2-y|)-pmpanecarboxyllc acid methyl 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 thét tétnpera-
ture for a further 45 minutes. Then at the same temperature § ml of methanol and at 0°

180 ml of a solution of 54 g of potassium sodium tartrate (tetrahydrate) in water are added
to the reaction mixture. The mixture is stired vigorously at 0° for 2 hours. The phases are

then separated and the aqueous phase is extracted thres times with methylene chioride.
The combined or§ani¢_: phases are wéshéd with water and saturated NaCl solution, dried.
(magnesium sulfate) and concentrated by _evabqfation_._ The title cor_npound is obtﬁimd in
the form ofa yellowish-green oil and is reacted further with.out' being purified. R¢ value =
0.42 (methylene chioride/methanol 19:1). lR(CHzCIz) crn'1:"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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20/ 8: I _ S

4-IN -Methyl -N - (3,5-bistrifluoronethyl-benzoyl)-am no]-5-(napht h-2-yl)-
pent anoi ¢ acid N-(5-hydroxy-pentyl)-anide, TLC. nethylene chloride/ nethanol
(19:1) Rerr] wn Exanpl e 20/ 9:

4-[ N - Met hyl - N’b%g’;m strifluoronethyl-benzoyl)-anm noj-5- naprrﬁrﬁ- 3 y| ;
pentanoi c aci d N-(carbanoyl nethyl)-am de, Tlsg. methyl ene chloride/ net hanol

(19:1) Rerr] = 0.16. Exampl e 21:
4-[ N -Met hyl -N - (3, 5-bistrifluoronethyl -benzoyl)-am no]-5-(napht h-2-yl)-pen

7)1 RS e R e
4-[ Nht hrret2 hy: ) |_\|;la(>lzy1 si_lnga gelr ljéxa?edalhyb:mw B#h_zlm_;ﬂis_) wagnha title Eompound is obtained in
1o nomot byl eSS 3. s vAXA YN8 tiskpiig Bosale So” flciagp i Yos2,
met hyl ene chl of97de 1741, 4689 160101508 1479 #4365 1392, 1367 182712261 115401082, 998, 964,
tenmperature fogszlgqdours. 0.5 m of 1N potassium carbonate solution is then

added and the m xture is shaken vigorously. After separation of the phases,
the organic phase is separated off and and concentrated by evaporation. The

residue i s purTtie follbving ESHPOUNIS aredisy prepared frfa Gﬂhnerfiﬁéﬁa&/sseb@{#t d%ﬁ&‘b@fi?n
1:1). In this %\%I'%I‘lg.tltle conmpound 1s obtained in the formof a yellow
oil which crys AE® ¢ om hexane/tert-butyl nethyl ether. M p.

136-138[err]. The starting materials can be prepared as foll ows: a)

4-[ N - Met hyl - N-;, 500k St Fibe | I [ -benzoyl).-am ng] - 5- (napht h-2-vyl) - pen
t-2-enoi ¢ aci %@U&H 'M#%‘%%‘FW%@'%W#M@ES phth 291

4- [ N-met hy[ - N-Reditaholsi acid N+(3, dalichiarobienizyl)-amide, TLC: hexane/ethyl acetate (1:4) Rs = 0.47.
benzoyl ) - am no] - 5- (napht h- 2-yl ) - pent- 2-enoi ¢ acid, 0.24 g of

- N-hydr oxysuccinimde and 0.45 g of N, N -di cydohexyl carbodiimde in 40 m of
t et r ahydr of ur Example:20/2;4N"-Methyhdiv(3, % bistdfiunromethflcbenzdylyamine}-S-{Haphtheyi)-i on

ovaporati on.  feraroe SN AR oateiaRidy, 1 Rlanbeil adeifa iy 5yt

concentrated by evaporation. In this way the title conpound is obtained in

28 L0 3 BSOS SO,

. C L L. L Lo
' 1068, 905. id 2-pyridyl)-ethyl])-amide, TLC: hexane/ethyl acetate (1:4) Rg = 0.40.

Example 20/4: 4-[N"-Methyl-N'(3,5-bistrifluoromethyi-benzoyl)-amina]-5-(naphth-2-yi)-
pentanoic acid N-[2-(4-hydroxy-phenyl)-ethyl}-amide, TLC: methylene chioride/methanol
(19:1) Rf = 0.29.

Example 20/5: 4-[N'-Methy_l-N'-(s.S-bistriﬂuoromethyl-banzoyl)-amino]-5-(naphth-z-yl)-
pentanoic acid N-(2-pyridyimethyi)-amide, TLC: methylene chioride/methanol (19:1) Rf=
0.25. | o

Example 20/8: 4-[N'-Methyl-N*(3,5-bistrifluoromethyl-benzoyl)-amina]-5-{naphth-2-yl)-
~ pentanoic acid N-[3-‘(:horpho|‘in-4-y|)-propyu-amid'e,'TLc: methylene chioride/methanol
(19:1)Rg=0.50. - ' .

Example 20/7: 4-[N'-Methyl-N'(3 5-bistrifluoromethyl-benzoyl)-amino}-5-(naphth-2-yl)-
pentanoic acid N-propyl-amide, 1 TLC: hexane/ethyl acetate (1:) R¢= 0.23.
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oronefhrr—b'am'yﬁ—am noj - 5- napht h—f—yﬁ—pemﬁ
-enoic acid: A soI ution of 23.0 g of
4-[N-nmet hyl - N- (3, 5-bi strifluoronet hyl - benzoyl ) -am no] -5-(napht h-2-yl) -
pent-2-enoic acid ethyl ester [see exanple 20d)] and 9.23 g of lithium

hydromﬁ W gphydrate) In 240 m of nethanol, 175 ni FOTrEPamoassy dr of ur an
and 72 water is stirred at roomtenperature for 120 m nutes and then

concentrated by evaporation. The resi_ Is dissolved in 200 m of water,
acidified to pH =2 with 0. 1N hydrochl oric acid and extracted three times
using 200 m of ethyl acetate each tine. The conbi ned organi c phases are

washed sul fate)
and M@@éﬁ agﬂe©ﬁﬁ3¢§t($§#'\§rﬁ"ﬂ%my%ﬁewﬁ '?@H‘Pégﬂ%ﬁgé‘c#'@( silica gel
W th hex pentandib atid Natsawﬂraybaﬁtyﬂ'-auidisﬂ&emthylém ehiprige/methancl (1&:d) RpF m of a
yel | ow f @3 Rlerr] val ue 0.41 (nethylene chloride/ methanol 19:1).

rRCCH errJCi[err]) cnferr]: 3050, 1709, 1644, 1402, 1337, 1277, 1183,
1142, 905, 849, 821. The foI | ow ng corrpounds are al so prepar ed in a

manner a
4-[ N I\/E%‘l@%—ﬁ lt:)'lglétth uoronet zoy anTirqﬂ:gﬁ!n 'h? 2 yI) pent
T enopentamnaamus(cammma@mﬁ elEyiehe chior
4-[N - Mephygl - N - (3,5-bistrifluoronethyl - benzoyl) am no] - 5- (naphth 2-yl)-pen
t- 2-enoic acid N (4-nethoxy-benzyl)-am de. Exanpl e 21/3:

4-[N -Met hyl -N - (3, 5-bi strlfluoronet hyl - benzoyl) am no] 5- (naphth 2-yl)-pen

t-  2-engkémple |2d : Mbe
N btk LGS T oo 2.1 7"
4-[N - NEthﬁcHU as(o’lhh’én bf $II>2 4 fﬂng Nﬁh&h M%Mummkk&&oﬁp&mhops-yl ) - pen
El [ N'2- ﬁ/tra] Feﬁ'ﬁz‘gﬂé‘%ﬁ? '¥+ Mﬁﬁ@ﬁ'&%ﬁ%’ﬂ%ﬁ'ﬂg f&"’?‘ﬁ‘g Bl?f’!Y"z yl)-pen
t- 2-e noydnmm-ﬂ-yheqrbbwmmml rester inl ) mpofanethylenarchidede. 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 chrdmatography {silica gel, hexane/ethyl acetaté 1:1). In this wéy 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-bistrifluoromathyl-
benzoyl)-amino}-5-(naphth-2-yl)-pent-2-enoic acid, 0.24 g of N-hydroxysuccinimide and
0.45 g of N,N'-dicyclohexyicarbodiimide in 40 m! of tetrahydrofuran is stimed at room
temperature for 15 hours. The reaction solution is then filtered and the filtrate is concentra-
ted by evaporation. The residue is taken up in ether and again filtered and concentrated by
evaporation. In this way the title compound is obtained in the form of a slightly yellowish
foam. 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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Exanple 21/7: ' I '

4-[N -Methyl -N -(3,5-bistrifluoronethyl -benzoyl ) -am no] - 5- (napht h-2-yl ) - pen
t* 2-enoic acid N propyl-am de. Exanpl e 21/ 8:

4-[N - Met hyl bi strifl uoronet hyl - benzoyl ) -am no] - 5- (gﬁﬁm ) - pen
t- 2-enoic g&#ﬁl‘?S hydr oxy- pentyl ) - ani de. Exanpl e 21/ sl

4-[N-Met hyl - N- (3, 5- bi strifluoromethyl - benz%éx) am no] - 5- (napht h- 2-yl ) - pent -
2-enoi ¢ acid N-(carbanoyl net hyl)-am de anpl e 22:
4-N -Methyl -N -(3,5-bistrifluoronethyl-benzoyl)-am no]-5-(naphth-2-yl)-

pentanoic acid N rotfl)‘yl N- henyl -am de: A mi xture consi sti ng of 100 ng of
4-N-net hyl - Np} 4-[N-Methvi-N-(3.5-bis l-be amin 5- a th- - ent-z-enmc acid:

(28 g bi st ][I Hnwaﬁa{mwf BEAIN-efiyi-RQB, ShistitRBRInat/-b na@ugiz-

o} an 0s nic, acid an ri de,
Toa [0 ]l of PR A ﬂéﬂsmrﬁseﬁe”%wﬁea@vﬂ%ﬁ@? ﬁﬁﬁ%hxdgo&m Vo
st ?nfl_ at rootr(tﬁonﬁmrabpmmmnotﬂvehmos 175)mﬁomtrafydfomrmhniﬂz mirof watebis istiréd
solution is | n.,v r OUS
Sopar it on' of & oo el o T2 ilts ar vt G ety s apranon, 15e resicue i
concentrat ed di;sdyadmzeﬂ mummammmmphgmamhmmu asidandsixtracted gel
:‘Mown g? t gyl 2I ‘Qi err i P%Pa&%é Sé&ﬁim% %F%P\'g'bgﬁ?B@gH% a&& %rEanol
19:1). Th mﬂeﬂmw@w@mcsammcwwommr(@ggnesm suifate} @ndnal ogous
to that d
1IN ot gt | Attt by @fEiofuce: Fitrude A T yff‘ Ster sitca g st
pent anoi ¢ aci m‘@#@eﬂﬁﬁ?mwquﬂ%mﬂ'% QJIY,Q“O’RFW] f\)'aUGe' Q;41) 70

(met hyl ene c nﬁmﬂﬁ{schldiﬁ*elﬁ&i‘ﬁnoﬂ%iﬁ IR(CH, OBy P1: 8088/ 1709, 1644, 1402, 1337, 1277,
4-[ N - Met hyl - histrifluoronethyl-benzoyl )am noj - 5- (naph th-2-yl') -
pent anoi c acﬂj"% ?yzigeﬁrﬁﬁhﬁ'ﬂr phenyl)-am de, Rferr] value 0. 63

(met hyl ene chl ori de/ - thanol 95:5).

~ The following compounds are also prepared in a manner analogous fo 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 21/5: 4-[N'-Methyl-N'{3,5—bistriﬂuor9met_hyl-benzoyl)-amino]-5-(naphth-2-y|)—pent-
2-enoic acid N-(2-pyridyimethyl)-amide.

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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- 82- Exanpl e 22/ 3:
4—[—N—%+—hy—l—-N——6—3—-5—b1-st—H—+l uoroﬁﬁ-hy'l'—b'au'oy'l‘)—am no] 5- trmapttir=2-yl ) -
pent anoi ¢ acid N-(2,4-di hydroxy phenyl) am de, TLC. nethyl ene

chl oride/ methanol (19:1) Rerr] 0.12. Exanpl e 22/ 4:

4-[N -Methyl -N - (3,5-bistrifl uororret hyl - benzoyl ) - am no] - 5- (napht h-2-yl ) -
pent anoi &dﬁcfégmgl- et hyl - N-phenyl - ani de, TLC. hexane/ et hypcpeRishtsts (1: 4)
Rl err] Exarrple 22/ 5:

4-[N -Methyl -N - (3, 5-bi strifluoronethylgbenzoyl)-am no] - 5- (napht h-2-yl) -
pent anoi ¢ aci d N-(2-met hyl -3-nitro- phenyl) am de, TLC. hexane/ethyl acetate
(1:4) Rerr] :063 Exarrple 22/ 6:

4-[N -Methyl -N - (3, 5-bistrifluoromethyl-benzoyl)-am no]-5-(napht h- 2-y| ) -
pent anoi ¢ aci d N- ( 3- et hyl -.6- met hoxy- phenyl ) -am de, Rl err] val ue 0.70
( met hy| enExarhble 21 e A-[N-MethyiNW({, ummyommemmmm-mm 5-(naphth-2-yI)-pent-

4-[ N - Met | or onet hyl - benzoyl') - am no] - 5- (naphth 2-yl)-
pent anoi c9§8°'8“1€£"3'igﬁg’§"ﬁé’ﬁ%%yr| m din-2-yl)-am de, R err] value 0. 25
(met hyl ene chloride/- methanol 95:5). Exanpl e 22/ 8:

4-[ N - Met f 2yl
pont anol el SRR, (08 SRR mSRpRAY RS FapiARIh) )
chl ori de/ 2wenpigiasid N-{fshysiroxy-pen & 22/9:

4-[N -Methyl -N -(3,5-bistrifl uororrethyl benzoyl) - ani noj - 5- (napht h-2-yl) -

pentanoic _acid N\ 4ch|oro6rreth| |md|n2 rrethlene
chl ori de/ w 44N Methyly<(3, 5“""5‘"?& pﬁ%@p&%&eph&k—%ﬂ) J

4- [N - Met pygnoly ackiN-feaftamidyinidthy amiigs.hy | - benzoyl) ami no] - 5- (napht h- 2-yl) -
pent anoi ¢ acid N—[4 (rmrphol i n-4-yl)-phenyl ]-am de, - TLC. hexane/ et hyl

acetate (1:4) Rf 0 31 . Exarrpl e 23 _ .
4-[ N - Met Bxample 20: sthyid : fdrorhethvl:ben g h2y|) pen
{2 o S i g“g h“grsgh,'..%g%e%,g%.dy,u ) 'oansmasf i A SPRLFRERER 1 2

(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'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(naphth-2-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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described in Exanple 22 but using = ' ) '

4-IN-met hyl - N- (3, 5-bistrifluoronethyl -benzoyl) -

am no] - 5- (napht h-2-yl ) - pent - 2- enoi ¢ aci d. The foll ow ng conmpounds are

al so prepare usly to Exanpl e 23: Exanpl e 23/ 1:

4-[ N - Met hyl %W@Obl strifluoronethyl - benzoyl) -ani no] - 5- (n%%ﬂwsﬁ) - pen
t- 2-enoic acid N-(3,4-dinmethoxy-phenyl)-angge. Exanpl e 23/2:

4-[N -Methyl -N - (3,5-bistrifluoronethyl - benzoyl) am no] - 5- (napht h-2-yl ) - pen
- 2-enoic acid N-(2,4-di hydroxy-phenyl)-am de. Exanpl e 23/ 3:

e, Ko S S B ko i SRS )7

2

N - Met hyl - nen\aaoieaods\t-a.uhmmpmﬂyo-heideovm -methylerie chidride/miétiandi (19)1)pen
- 2-enoic acng ?g -met hyl - 3-ni tr o- phenyl ) - am de. Exanpl e 24:

N - Met hyl 3, b-bi strifluoromet hyl -benzoyl) -ani no] -5-(1- et hyl -i ndol -

)- pent anoi ¢ acid N phenyl-am de:. A m xture consisting of 43.2 ny of

N t hyl o N
11 wor onet h%@%@% Y -Methyii- s'b's'"'h”f"met%"'f’e'?‘w proinolB{naphth2yy. 8.9
ng of anilinel 9@6"‘?}531%'6 N)?“"b‘r'ﬂrﬂm ﬁ@@ﬁhﬂrﬁ dexane/pthyl poetatedd:4) Bp=PF8r | | of

triethylamne and 1.5 m of rrethyl ene chloride is left to stand at room

tenperature f ot assi um carbonate solution is then
added and thegﬁ?—'ﬂg@% ?IQHMR@M'N ér‘lﬁ!'gﬂ !@P“?@Mkﬁa!ﬂobﬁ'(mm&mhases

the organi c ppentansic acid pRERahety lfﬁ-ﬁit ﬂeﬁyl)mdem 4) Ré: 6.88 S
way the title conpound is obtali nedrla? the formof a white foam g[?) o
value = 0.547 (ethyl acetate). The foll ow ng corrpounds are al so prepar ed

in a manner aM d-{Nmethleﬂ'C(B Shﬁhﬂub zogf)-ami

S %Wmv@ "zm,{;y el

0.55 (et hyl auwmne»s

Example 22/7: 4-[N ““Methyl-N'-(3, s-bistﬁfluoromethyl-benzoyl)-emmo]-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'-MethyI-N‘-(3 5-b|stnﬂuoromethyl-benzoyl)-emmo]-s-(naphm-z-yl)-
pentanolc acld N-(pynmldm-z-yl)-amade Rf value 0.23 (methylene chloride/methanol
85:5).

%mme 22/9 4-[N'-Methyl-N'-(3 5-blstriﬂuoromethyl-benzoyl)-am|no]-5 ~(naphth-2-yl)-
pentanolc 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-blstnﬂuoromethyl-benzoyl)-amlno}-s-(naphth-z-yl)-
pentanoic acid N-[4-(morpholm-4-_yl)-phenyl]—_am:de. TLC: hexane/ethyl acetate (1:4)
Rg=0.31.

I'IOIC acld N-(4-chIoro-2-me;hyl-ghenyl)-am|d |s also prepared in a manner analogous to
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- 84- Exanpl e 24/ 2: :
kﬁN“—hme—N“—tS—ﬁ—bi-strH-l—uormmm-am noj - 5-tt= =7 -
yl)-pentanoic acid N-(3,4-di net hoxy-phenyl)-am de, R err] value = 0.63
met hyl ene chl ori de/ net hanol 95:5). Exanpl e 24/ 3: i
-[N -Methyl -N -(3,5-bistrifluoronethyl-benzoyl)-am no]-5-(1- rret hyl -i ndol -3
yl) - v seRpiss aci d N- (2, 4-di hydr oxy-phenyl)-amni de, Rpexgdssnessie = 0. 37
ethyl acetate). Exanpl e 24/ 4.
-[N -Methyl -N -(3,5-bistrifluoronethygszbenzoyl)-am no]-5-(1-nethyl-indol-3
yl ) -pentanoi c acid N-ethyl-N phenyl-amde, R err] value = 0.43 (ethyl
acetate). Exanpl e 24/5:

4-[ N - Metyhl Eﬁﬁ si?ﬁ‘%['ﬂly dmhf | -indol -
ylg pent atﬁéo‘l‘gggﬁgﬁgﬁ % Q%EFF“B n| t ro‘hp y@%/d.%t'?na@ ﬁ?l—ﬁeﬂ% 'ue = 0. 74
(et hyl acsingkby ("aphm'lgx}é)rﬁﬂf'&2‘£!!9'6

[N Met hyl -N - (3,5-bistrifl uoronet hyl - benzoyl ) -am no] - 5- (1- met hyl - i ndol -

0. 70 { o tRg taRna et HE e patPace anplootuliyie rabiegs 7 oL e T

4-[N -Methyl -N -(3,5-bistrifluoronethyl-benzoyl)-an no] -5-(1-nethyl -indol -3

- l) - tanpi |, Lmdin-2-yl)-an de. r val.ue =

0. 25 { rotreemaE - MaltyElR sttty oaabyLapobingenin 4.1 péne

4-[N - NEtZ%ﬂoiNcit(B—,(&ﬂdimtthbiyl-ptmnyl)mhid;J - benzoyl ) - am no] - 5- (1- net hyl -i ndol - 3

- yl)-pentanoic acid N (pyrimdin-2-yl)- am'de Rl err] value = 0.23

(et hyl ene chl ori de/ met hanol - 95:5). . Exanple 24/9:

[N - MetExample 23(22 HNbMQWFNHMMWDﬂMﬂM(WM}MFI ndol - 3
Y1) - PeddRCidd RS ?%’ d-d?l‘iyﬁ&x{yggf@}Qﬂ& 4-yl)-phenyl]-am de Rlerr] value =

36 (ethyl acetate

[N -Methyl -N - (3, 5- blstrlfluoronethyl benzoyl) amno] 5-(1- rrethyl-lndol
I

e

o f ERAmEle ZO: 3 RCMEEA45 S Henniehly b DY b S fain 2y u‘?‘%s. ng
[ N ot ﬁﬁ m@@*m SULTIE T hyl -

benzoyl ) - am no] - 5- (1- et hyl -i ndol - 3-yl ) - pent - 2- enoi ¢ aci d.
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

l_h/‘\l _b/-\l

4-
0.
4-
p
4-

Example 24: 4-N'-Methw}-N'-(3,5-bistrifluoromethyt-benzovl)-amino}-5-(1-me indol-3-yi)-
gentaggnc acid N-phenyl- gmigg A mlxture consistlng of 43 2 mg of 4-[N’-methyl-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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fol |l owi ng corrpounds are al so prepared anal ogously to Exanpl e 25: Exanpl e
25/ 1:
4:[N -Methyl -N -(3,5-bistrifluoronethyl-benzoyl)-amn no]-5-(1-nethyl-indol -3
- yl)-pent-2-enoic_acid N-(3,4-di net hoxy-phenyl)-am de, R er ,ﬁ,gkm“-— 0.21
(.hexane/ et hyw-‘a’t‘@f%ﬁ’e 1:1). Exanpl e 25/ 2: For

4-[N -Methyl -N - (3, 5-bistrifluoromethyl - n%ﬁyl) am noj] - 5- (1- rrethyl-lndol 3
- yl)-pent-2-enoic acid N-(2,4-di hydroxy- yl ) -anmi de, Rlerr] value 0.14
(met hyl ene chl or| de/ net hanol 95:5). Exarrpl e 25/ 3:
4-[ N - Met hyl - N 35b|str|fluoronet amno- - 1math|-|ndol
- yl)-pent-2- Ayl Np(ﬁ-ﬁﬁmﬂuamﬂa%ly 1-methlrindol-3-
(hexane/ et hyl yppehtaheic acna)N-(s #Wpﬂﬁyﬂvamide R¢ value osa (methylene

4-[ N - Met hyl - EHB{'%’S %str uor onet hyl - benzoyl ) - am noj - 5- (1- net hyl -i ndol -3
- yl)-pent-2- Dchl or o- 2 rret hyl - phenyl )-am de, R err] value =

0. 23 (hexane/ethyl acetate 1:1). npl e 26:

pentano ¢ aci EARERZA Sk @WW%%@W ppigpb et idhiindols)

added to a soyirpeotancit agigd-(2yt-dihydroxy-phenyl)-amide, R¢ value = 0.37 (ethyl acetate).
4-[N -nethyl -N - (3, 5-bistrifluoromethyl-benzoyl)-am no] -5-(1Hindol -3-yl)-
pentanoi ¢ aci d hydroxysucci nim de ester and 28 rr%pof .3-chl orobenzyl am ne in

1 m of methyExampledid ddN-Meth-N'«aSthiswiuoromelhy-benzoyl-aminal5<t-methykindobdm
tenperat ur e  gf.pdikahiinbid NLByCRBibryPéimidl: Rt Veflud 0148 félngl aBmAY. 2t e by

evaporation and the residue 1S taken up in ethyl acetate and washed in
succession with 2N potassi um carbonate sol uti on, water 0. 1IN hydrochloric

aci d, andt bri ﬁgmdghaﬁ anr-M&wm:(Bsmﬁmma?juh ha @-Tniﬂ?ﬂ-)hdol-?-
evapora- tion e _cofpoyn obt ai ne e formo a
col bur | ess. T osfrpentansic abE - et s ahEm AT, Hive srét%@'nvgm%@
4-[N -Methyl - N - (3. 5-bi st_rlflgororrethy! benzoyl ) - am no] - 5- (1H-|ndol 3- yI) p
it R SN Bl 3 gddcRbeth Bt ity - Umety o 3
benzoyl ) - am nyl-peniatidic lanldm-(m;lhyl-q;methnnpplunml)-lamldﬁ Rpvajue+ 0.70 (methylene
N-hydr OXYSUCC%IG}.@QmQEQn&?ss%)g "

Example 24/7: 4-[N -Melhyl-N'-(s 5-b|sMﬂuoromethyl-benzoyI)-ammo]-5-(1-mathyl-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’-MethyFN'-(3.5-bistﬁﬂuoromethyl$énzq_yl)-amino]—5-(1-methyl-indal-s-
yl)-pentanoic acid N-(pyrimidin-2-yl)-amide, R¢ Va_lue = 0.23 (methylene chloride/methanol
95:5). '

Example 24/9: 4-[N" Methyl-N -3, S-blstnﬂuoromethyl-benzoyl)—ammo]-s-(1-methyl-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-bistnﬂuoromethyl-

benzoyl)-ammo]-s-(1-methyl-mdol-s-yl)-pent-z-enou: acld



of N, N -dicycl ohexyl carbodiimde in 800 m of tetrahydrofuran Is stirred at
roomtenperature V\D 96/ 26183

' - 80- for 18 .
hours. The reaction solution is then filtered and the filtrate is
concentrated by evap- oration. The residue is taken up in ether and again ~
filtered and concentrated by evapora- tion. In this way the the title
conpoun W%gl ned in the formof a colourless white ) :
4- [ N- Met hyl 5-bi strifluoronethyl -benzoyl)-am no]-5-(1Hindol -3-yl)-pen

t anoi c aC|d A sol ution of 30 g of .

4-[ N-met hyl - N- (3, 5- bi strifl uoromnet hyl - Benzoyl)-am’ noj - 5- (1H-i ndol - 3-yl ) -
pent anoic acid ethyl ester and 3.7 g of lithi um hydroxide in 210 m of
tetrahy an/- et hanol /water = 2/2/1 roomtenperature
for 3 hg'b? H’!iﬂ'ﬂ“?ﬁ%’ﬂp@‘ﬁ&@m? gﬁpﬂﬁ e@e}%ﬂ p??ugérem due i s dissol ved
in 300 M of water, extracted with ether, aC|d|f|ed to pH=2 wth 0.1N
hydrochl or ed
oo Elagal B ARATER SobRiSTobb BRI s RIS
are was hxl)alpmt-ﬂ#enm N-€34-dimathayipbanyleadhide, & value 7,0.21 (hexang/ediythesi um

sul f ate)q q?centrat ed by evap-- oration. In th| S way the title conpound

i's obtaln ‘he formof a yellow foam "~ C)
4-[ N- Met hyl - N-(3 5- blstrlfluororrethyl benzoyl ) -am no] -5- (1H i ndol - 3-yl ) - pen

tanoi c a%m% by f-gt bieﬂﬂt‘ia‘rorﬁémﬁ-bsniﬁyl)-ami -5,-311-memiy|-|ndo|-3-

4- [ N- net I'Stri uororreth I-benzox Hi

H- i ndol !élyeﬂnfﬁr?é‘mcazldeh'r&%- ditycngxysphanyl)-amide; Ry yalupm, ('B?thY' ® ahydrofuran is
hydr ogeruﬂ@ﬁametha’iﬂessjc for 80 minutes in the presence of 3.4 g of

pal | adi um activated carbon (10%9 and 0.4 g of 1,2-dichlorobenzene. The
reaction mxture is then filtered and concentrated by evaporation. In this

way the Exsniple 25/874 tisyl-Nb(3E-blsifiororéthylbenzoyt)amindp- S riettiyl-indol-3: . d)

s o o o SR R ARl 7 7

chloride, 104 ml of triethylamne and 5.2 g of 4-di nethyl am no- pyri di ne

are add i

(v ot PR ARG ?\tﬂ%’%ﬁfﬁ“@%ﬁ sbbsiih sl 5o
of net hy¥lepant-2wmpisacidN-(Srehlorp-2-methylphanybramide, iRg vaiue Froe@ mm 16 hours
and thengdagi ¢4y, nto water. The organic phase is separated off "and the

aqueous phase |s extracted a further three tines wth ethyl acetate. The
conbi ned organic phases are vvashed W|th 0 01 N hydrochl oric acid, water

and sat 1Hiihdo entrat ed by
evap- oratl on ) exane/ et hyl
acet at e PEBNOIGS "!q‘?@"formof a

col our | emB mgs: a[wnhétww(s”emmhameﬁh-beﬁﬂymﬁmmlm1 Hiirigol-3-yl)-
pentanoic acid hydroxysuecmlmlde ester. and 28 mg of 3-chlorobenzylamine in 1 mi of
methylene chloride. The neaction mlxture is left 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 solution of 27.0 g of '4:-[N:’-me_ttl_yl-N"-(s.s-bisttiﬂueromemyF
benzoyl)-amino}-5-(1 H-indol-s-yl)-pentanoic acid, 6.5 g of N-hydroxysdecinimide and 12.2g
of N,N'-dicyclohexylcarbodiimide in 800 mi of tetrahydrofuran is stirred at room temperature
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4- (N-Met hyl ) - am no-5- (1H i ndol - 3-yl) - pent - 2- enoi ¢ aC|d ethyI ester: 250 m
of trifluoro- acetic acid are added dropw se over a period of 20 mnutes to
a solution of 72.1 g of 4-(N _
nmethyl -N-tert- ycar bonyl )-am no-5-(1-tert-butyl oxycarb - | - 3-vyl
%pent-Z-enoi‘BBM%t hyl ester in 550 m of nethyl ene chl oerL
reaction mxture is stirred at roomtenperagure for 18 hours and then
concentrated by evaporation. The residue is~dissolved in 300 mM of toluene

and agai n concentrated by evaporation. That step is repeated tw ce nore.

The crude pro uc bro |sh oil) so obtained can be processed further
Wit hout furth £83¢Yan solution is then filtered and the filtrate is concentrated by evap-

4- (N- Met hyl - N-orstioh: meudsmdmamw lh-eﬁiérhﬂdﬁgilﬂﬁte?éd auliwéodcemad by &vdpotaddol

addita i b por  HER 45 B iyethe Hoe Sty s cfingin 5e g o o %Fﬂ?%g&%é? .

acid triethyl ester in 1200 m of absol ute tetrahydro- furan and the
m xture is sti a

of N . -

met hyl - N-tert Jbinlu}tloow sagf mmm&wshmwmmwmmmmnhﬁnaelw»

ropanal in 1

Iron ngt es. V\hen%gﬁla“g'fc%&ﬁ%ylg f%9§?§‘8%f@“®qﬂéam%'ure% 'l"@g{m at
0 for a furthaﬂwmtﬂeglﬂ‘rpseshmgtmm tnmne@h@afossttmrs qnqunlctmnernramw
and extract ed gvlpération. TRE résidudds igébived iﬁﬁ%@“‘@fwﬁ@ﬁ%ﬂf#c@a m’ﬁf@\

organi ¢ phases arg washed t hree t| nmes wth water an nce wt saturat ea

NaCl sol uti onPHIT 2&h thrratimeswithether. Thagrmbinedon .
The residue i sorgunid phasds Bﬁglﬁitfng m& Gﬂﬂbﬁéﬁ b* thé Qdﬁﬁ'aqu&ﬁi&%é@&@@aﬁﬁew €

: S) 2). Inthis \A@e/r ang a{urateg N%&FPO?&O .dned (mtagnen ?um su fater)] anIi %ﬂ"ce?{m%ﬁ lblygzvapql .

N- Met hyl - N- t ercrationt inlthis wag thieotitiel corpound i3-obfairiediin thaifom opa/venowessm.- i ndol - 3-y
| )-propanal : A solution of 88.1 g of

N net hyI N-tert- butyI oxycar bonyI -anm no- 3 (1 tert butyI oxycar bonyI
i ndol - 3-yl ) - prch e 3 i hHeng na : sentaneicacids

led to - 78[guf Ly ' f 20 00
R T o ey T T R A PR
Wien the dropwd ls!-@\mvmpent-z-snmnpu @thyl estérdn 840mlofdetrahydiofuraris hytirogandted at

tenperature f %o%lfgégg &h‘ﬁ{,‘egﬁ, ggb glc-ﬁsﬁﬁce dreflg g{l allgﬂiu Jt&fr&%ﬁ'} 990) 4habls &

met hanol and at I on O ass| um svodi tum
tartrate i n wef&2-dichiorabenzéne.dl! nerreactloamum lmhnnﬁlt@ed 'a’illawndennted bg stirred

2coeous phace JePelorl Bk i ihg el digtAa Roifed 0 RERE ZbRMPRRTMA® ..,

time. The conbi ned orgam c phases are washed W|th water and saturated NaC
solution, dri gy 4{KNaM Q: The:

tithe ethyl ester: 57.1 gof3 5-b|s-tnﬂuoromethyl-benzoyl chioride, 104 mi of triethylamine and
5.2gof 4-d|methylammo-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 combmed orgamc phases are washed with 0.01N hydrochloric acid,

water and saturated NaCI solutzon dned (magnesnum sulfate) and concentrated by evap-
oration. The residue is chror_n_atog_;aphed_(silica gel, hexane/ethyl acetate 7:4). In this way
the -ﬁﬂe oompodhd is obtained'ih iha'fom'l ofa coloudess resin which tums a brownish
colour with time. | } |
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conmpound—ts—thus—obtarned—n t he—formrof—a—yettow oil and reacted—further—
wi t hout being purified. h)
N-Met hyl - N-tert-butyl oxycarbonyl - am no-3-(1-tert-butyl oxycarbonyl -indol -3-y
| ) - propane- carboxylic acid nmethyl ester: 295 g of sil ver(I) oxi de are
added, Wwdloilsigs’ i Ng, to a solution of 75 g of PCT/EP96/00S5S ;
N-tert-butyl oxycarbonyl - am no-3-(1-tert-butyl oxycarbonyl -i ndol -3-yl ) -propan
e- carboxylic acid nethyl ester in 7Zgyol of N, N-dinethylformamde. 75 m
of nethyl iodide are then added dropw se. The reaction mxture rises to a
t enperature of 40[err] and is stlrred at roomtenperature for 2 days and
N N _ ] _

then dilu ted by
6 Q?OSIFI ca - Ff

évapor at.i

hexane/ etﬂsﬂﬂca@émaddsdzl;wwiwmra qflaemimte%ef'f%ﬂs 4ilNed in
the form ﬂ&th?m-i‘ér{ &Woﬁichrbonyl)-ﬂiﬁﬁ @oﬂ@ﬂ%@?ﬂﬂoﬁﬁ-&-ﬁeﬁ -SHoppared in

a rranner an ous to_that descri | e 26/ 1:
4-[N - ??"!ﬂﬁﬁ%‘!"r? Wmhyﬂe H@nmmnmrsynemrmm 3-yl)-
pent anOI Cte fipefhtive for, 18-Hbu Brid e éohtentratdd ticavapo mﬁsﬁam fositiie 7 dissolved i |n

4-[N - 5-bistrifi uoronet |- - benz - ani nQ 1H-| ndoI 3-yl)-
pent an0| c fl"é' M%WP}’ °HEP°“’ % PQS

4- [ N- Met hptte érudd pProbudii(rbwhibh umrsermﬁmueb@bapwe)saawmwmmdﬁmﬁ yl)-

a°

pent an0| c ﬁl d N-[2-(2-pyridyl)-ethyl]-amde. - Exanple 26/4:

4-[ N - -(3,5-bistrifluoronethyl-benzoyl)-am no]-5-(1Hindol -3-yl)-
pent an0| c acid N-[2- (4 hydroxy phenyl) et hyI] am de. Exarrpl e 26/5:

4- [N - Vetdyl Mo ; el A :

pent anoi ¢’ 3 2 -
no!c acid emxl esler; 11 5 g of sodlum hydnde (100 %) are added in porhons atC°toa

solution of 108_.2 g of phosphenoacetlc_acid triethyl ester in 1200 mi of abeolute tetrahydro-
furan and the mixture is stimed at that temperature for 30 minutes. A solution of 91.2 g of N-
methyl-N-ten-butyloxycarbonyl-emmo-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

_ addition is eomplete, the mlxture is stirred at 0° for a funher 30 minutes The reactlon
mixture is then poured into water and extracted three tnjnes using 500 mi of ether each time.
The combined organic 'phas'es' are washed ﬂ1ree ﬁtﬁes with water and once with saturated
NaCl solutlon dried (magnes:um sulfate) and ooneentrated by evaporatlon The residue is
purified by chromatography (slllca gel, hexanelethyl 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 vigokouely at 0° for 2 hours. The
phases are then 's'eparated and the aqueous ehase 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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Exanpl e 26/ 6: - ' -

4-[N -Methyl -N -(3,5-bistrifluoronethyl -benzoyl)-am no]-5-(1Hindol-3-yl)-
pent anoi ¢ acid N-[3-(norpholin-4-yl)-propyl]-amde, R err] value = 0.21

(met hyl ene c nmet hanol 9:1). Exanpl e 26/ 7:

4-[ N - Met hyl N\‘IP% -bistrifluoromethyl -benzoyl)-am noj-5-( 1I'$| ngol sgs yl) -
pent anoi ¢ acid N propyl -am de. Exanpl e 2 B

4-[N -Methyl-N - (3, 5-bistrifluoronethyl - benzoyl) am no] - 5- (1Hi ndol - 3-yl) -
pent anoi ¢ acid N-(5-hydroxy-pentyl)-am de. Exarrpl e 26/09:

pent ano . aci EPMQHER N ShIRRRHY e i 2 vy B 35 opbied irner o b’ )

4-[N - Met hyl - punfied, 5- bi stri fl uoromet hyl - benzoyl) am no] -5-(1Hindol-3-yl)-p
ent-2- enoic acid N-(3,4-dichlorobenzyl)-amide is also prepared in a manner
anal ogous to that descrl bed in Exanpl e 26 but usi ng

A-[ N et hy| - Ny B:Me : » onyk-ind
?9%%? Qli%@i %9&19 hFB %eﬁw sumng.T{bea %Iﬁtfén' dt9

(1H-i ndol -3-y :
mat eri al s can . Ot

4-[N - Met hyl - rsmmwmmm&mmmmwmm»mm yl)-p
ent - 2-enoi ¢ a égﬁ. Strl ﬂ%@?ﬁl%fmﬁdnﬁﬂhiﬁfbr%nﬁée ¥8 v oPmisthyl iodide are

4-[N -nethyl - uor onet
benzoyl ) - ani nW@G&#MﬂG&?‘WMWWW@ &@W@M’gobﬂﬂd is stired at

N hydroxysucc ?d?n?ra?orjzzd s%d%éﬂdiﬂie&%%ﬂw %%bﬁl ﬁﬁeﬂﬁlﬁaﬂﬁo m

of tetrahydro uran I's rred roomtenp- erature Ur's

reaction sol uconsenirated hmvanqm@nevnm-dm mﬂrww@mmemmaa gel, by
evapor ati on. - RaganaRMyilsGetats 32 Athis raj thelidd SomB6éincAd Bbiliriel i e temPoXh el
concentrated by evap-  oration. Inthis way the title conmpound is obtalne

in the form oP'%a col ourl ess ‘white foam b) -

4-[N-Met hyl - N- (3, 5- bi strifluoronethyl -benzoyl)-am no] -5-(1Hindol -3-yl)-pen
t-2-enoic acid: A.sojution of 8.5 of . .

4- [ N-net hyl - N4 %@%Y‘SFPF‘PPW&%P&? prapared jo F‘)"‘%'Fh%ﬂ"'%%iﬁ‘?‘ﬂ%ﬂﬂ“@“’ in
yl) - pent - 2- engkemplei26: et hyl ester and 1.2 g of lithium hydroxide in 70 m
of tetrahydrofuran/- nethanol / wat er 21211 i's stirred at room tenperature
for 16 hours and then concentrated by evaporation. The residue is dissolved

in 150 mM of Exaraple@6i14+{Nahethyl-N'«3,5distifluprometityl-henogl)-amino)-5-(1H-indol-3-yl)-
pentanoic acid N-(3,4-dichlorobenzyl)-amide.

Example 26/2: 4-[N’-Methyi-N'-(3, S-blstnﬂuoromathyl-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)-
pentanoic 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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pH—=2"wWr T oI hydrochl ori ¢ atidand
extracted three times with ether. The conbi ned organi ¢ phases originating
fromthe extraction of the acidic aqueous phase are washed with water and
saturated NaCl solution, dried (nmagnesium sul fate) and concentrated by
evaporatwagmd &rt his way the title conpound is obtai nechgrEPbIRsssor m of a
yel | ow foam he foll ow ng conpounds are al so prepared anal ogously to
Exanpl e 27: Exanpl e 27/ 1: -89-
4-[N -Methyl -N - (3, 5-bistrifluoronethyl - benzoyl) am no] -5-(1Hindol-3-yl)-p
ent- 2-enoic acid N-(4-nethoxy-benzyl)-am de. Exanpl e 27/2

4-[N - %& | -3-yl)-pe
nt- 2- en%ﬁ@l‘zg&\?@ '?éﬁ’%“* rﬁéﬁﬁm@nﬁkﬁ%‘gg ﬂ%n‘er ﬂl Mbl‘ 083 (et hyl
acet at e) pentapoie agid -[gs(mrpholm-at-yl)-propyl]-amlde. Ry value = 0.21 (methylene

4- [N - Mephigfiadimethangiopf)st ri f | uronet hyl - benzoyl ) - am no] - 5- (1H-i ndol - 3-yl ) - pe
nt- 2-enoic aC| d N-[2 4- hydr oxy- phenyl ) -et hyl ] - ani de.: Exanpl e 27/ 4.

4- [ N- Met hyl - (3 5-bistrifluoronethyl -benzoyl)-am no]-5-(1Hindol -3-yl)-pe
nt- 2- en ﬂ‘-MMh IEWJ(SIS-bi%Hﬂimere benz -SR{AHEindol-3-yl

4- [N' #/ 3 - bi tr '{%uoromat hyl - td)‘glr-lzoyl -amhﬂo] 5- (1H|yn)aol 3-yl)-p
ent- 2-eff ‘E“%lﬁ?g N'f'gma'ﬁﬁ\' olin-4-yl)-propyl]-anide, Rerr] value = 0.71
(et hanol/water 3:1). Exanpl e 27/ 6

gn'E N I 2- eM R&%b%%b#hgﬂj %@gﬁa@h‘ﬁw&@-ﬁh&gﬁﬁ |¥|&J+3-Jﬁd°| 3-yl)-p

4-[ N - Mepénthndit a¢id Ne(Sthydtoxy-péntyly-amidehy | - benzoyl ) - am no] - 5- (1H-i ndol -3-yl)-p
ent- 2-enoic aci d N-(5-hydroxy-pentyl)-amde. - Exanple 27/8:

4-[N -Methyl -N - (3,5-bistrifl uoronethyl.-benzoyl)-am no]-5-(1Hindol-3-yl)-p
ent- - cExamoln 280 A\ cMethylN3, Srbistiifugromethylebenzoyl)-amino]-5-(1H-indol-3-yi)-

pentanoic acid N-(carbamoyimethyl)-amide.

.;’f)‘ b

enoic acid N-{3.4-dichlorobe mide is also prepared in a manner analogods to that

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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Exanpl e 27/9. T .

4-[N -Methyl -N - (3, 5-bistrifluoronethyl-benzoyl)-am no]-5-(1H—i ndol -3-yl)-p
ent- 2-enoic acid N-(l phenyl -ethyl )am de, R err] value = 0.125 (net hyI ene

chl ori de/ net 9: Exanpl e 28:

4-[ N - Met hyl - Ml strifl uor onmet hyl - benzoyl ) - am no] - 5- (1I—t| nﬂoi - yI ) -
pentanoi ¢ acid N-phenyl-amde: A mxture cggsisting of 42.9 ng of

4-[N -nmethyl -N - (3, 5-bi s-

trifluoronethyl- benzoyl )-am no] -5-(1Hindol -3-yl)-pentanoic acid, 8.9 ng of

71 et hyl am nowdhine?s . AR B Wi AN ARG i afdexicletf me imes,

temperat ur e fwith étheh The sombinbd diganic philsgzadriginating from thecsitractionsof the adklic | s

Dhasea.  °F na" 8pusdie Bhafei s welngl\l lpist 51 fakiinte Nl Edal Bt ybnddiuh "°
evapor ati on. sulfate)iapd neu)ea\traled ibly leyaporationolnrthis way thet tile cooipound is ebtainedin thea

white foam 3} X' oam?- 26 (ethyl acetate). The fol |l ow ng conpounds
are al so prepare a manner anal ogous to that described in Exanple 28:

Exanpl e 28/ 1:
4-[ N - Met hyl dol - 3-yl
peLt anoi c )a/m.y‘do? bg'?%bﬁzddé mm%g%&u%ﬂmﬁfe% |22/(2) v

4-[N -Methyl -N - (3, 5 blstrlfluororrethyl benzoyl) am noj - 5- (1H-|ndol 3-yl)-

pent anoi ¢ aci Ex%él@ ﬁndutﬁ'tahah NS 55 slrifiBlof@thyl-benEsAF@hiRo 64 fH-indol-3- )-pont-

4-[N - Met hyl - frlfluororrethl-benzoyl) amno-5(1H-|ndoI- -yl) -
pent anoi ¢ aci €® 'Efc'ﬂﬂjﬁgﬁﬁmﬂ?bﬂ?ﬁw desni de Exanpl e 28/ 4:
4-[ N -Methyl -N - (3, 5-bistrifluoronethyl -benzoyl)-am no]-5-(1H i ndol -3-yl) -

BTN -t - et APg; ST ipormi b anze i pmicol (11 ot 2 ot

pent anoi ¢ aci 2-ehbit acidiN-{2y(2-pYridyi}-ethylpimicg| R valdec0.083 (ethyhagstate) O:

4-[N -Methyl -N - (3, 5-bistrifluoromethyl-benzoyl)-am no]-5-(1Hindol-3-yl)-p
ent-2- enoic acid N (4-chloro-2-methyl-phenyl)-anmde is also prepared in a
manner anal ogBxamole 27/3: 4-[N*- -Methyl-N' -(3, 5-b|stnﬂuoromethyl-benzoyl)-ammo]-5-(1 H-indol-3-yi)-pent-

2-enoic acid h_l_-[2-(4-hydroxy-phenyl)-ethyl]-amlde

Example 27/4: 4-[N'-Methyl-N'-(3.Ws&iﬂuoromethyl-bénzoyl)—amin_o_]-5-(1 H-indol-3-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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deserbed—+nr—Exanpte=28—bhut- usi ng '

4-[ N-nmet hyl - N- (3, 5-bi strifl uoronet hyl - benzoyl) -

am no] 5- (1H-i ndol - 3-yl ) - pent - 2- enoi ¢ aci d. The foll owi ng conpounds are
al so prepared anal ogously to Exanple 29: Exanple 29/1:

4-[ N - Maybwéndibs (3, 5-bistrifl uoronethyl - benzoyl ) - am nolrcImpIdmesssdol - 3-yl ) -p .
ent- 2-enoic acid N-(3,4-dinmethoxy-phenyl)-am de. Exanpl e 29/ 2:

4-[N -Methyl -N -(3,5-bistrifluoronethyyt+benzoyl)-am no]-5-(1Hindol -3-y)-pe
nt- 2-enoic acid N-(2,4-di hydroxy-phenyl)-am. de. Exanpl e 29/ 3:

4-[N - Met hyl -N - (3, 5- bistrifluoronethyl benzoyl) - amno] 5- (1Hi ndol - 3-y) - pe
nt - ME,‘R‘: wp ¥ .

4-[N - NEW %’D‘FI ‘uor onet hyl - eyl-barﬁﬁl am no -fSHI doks-yl)ag?ntS yl)-p
ent - N‘(NPDMW‘}'PU'S’%R( %Qﬂ?ﬁ ethylene chlori ngl 29/ 5:

4-[ N - I\/Et-|by|I -N - (3,5-bistrifluoronethyl -benzoyl)-ani no] - 5 (1H i ndol -3-yl)-p
2- en0| c acid N (3-nethyl net hoxy-phenyl)-am de. = Exanple 29/6: _
4-[N - NEt hyI N - (3 5 bi strifluoronethyl - benzoyl ) - am noI 5 (1Hindol -3-yl)-p

éent -

inE I-\l I\/Et ) D-DIS ui- ot pizoviiniael-S ., «-qz > 2|9/;Z, |
L u z am -
ent - amide; g"ﬂ;@ %gﬁ%o?szb %Wﬁ'@% yl)-p

inEI-\I I\/Et §+°§RF°‘1“§ &@fmeéaq?m%h%? Wﬂe&;ﬁ%@rﬂ %8]' 013'"?@!14 hdol - 3-yl)-p
ent-  2- ehloride isdeftitoMstdnt atvogninteimperaturg for-18theons! 0.6 mtiofltN potassium carbonate

4-[N - NEM&bﬁ-bEniuyﬂiamida]ésqimmt&w -pentanojd oid; 8i9vaj obariiling; 86:65mg3- y| ) - p

solution is then added and the mixture is shaken vigorously. After separatton of the phases,
the crganic phase is _sepalated off and concentrated _b_y evaporation. I_n this way the title
compound Is obtained in the form of a white foam. Ry value = 0.26 (ethyi acetate).

The following compounds are also prepared in a manner analogous to that described in
Example 28: R

NG -

Example 28/1: 4-[N'-Methyl-N'-(3, 5-bisttiﬂuoromemyl-benzoyl)-amlno]-5-(1 H-indol-3-yl)-
pentanoic acid N-(4-chloro-2-methyl-phenyl)-amide. |

Examgle 28/2: 4-[N" Methyl-N' (3,5-bistriflucromethyl-benzoyl)-amino}-5-(1H-indol-3-yl)-
pentanoic acid N-(3, Mlmemoxy-phenyl)-amide '

Examgle 28/3: 4-[N'-Methyl-N'-(3 s-bistnfluoromethyl-benzoyl)-ammo]-s-(1 H-indol-3-yl)-

- pentanoic acid N-(2, 4-d|hydroxy-phenyl)-am|de

Example 28/4: 4-[N'-Methyl-N'-(3.S-blsMﬂuoromathyl-benzoyl)-amino]-5-(1 H-indol-s-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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30: (4S)-4-[N -Methyl-N -(3,5-bistrifluoronethyl-benzoyl)-aim no] - 5-phenyl -
pent anoi ¢ acid N-(2-nethoxv-benzyl)-am de: The conpound is prepared in a
manner anal ogous to that described in Exanples 1 and 3 but using
tert-butyl ox*@a% | - D-phenyl - al anine as starting nateri alperiHp3kibdssy’ 2l UE
= 0. 35 (hexaner: w acetate 1:1). Exanpl e 31: -
(4S)-4-[N -Methyl -N -(3,5-bistrifluoronethydy benzoyl ) -am no] - 5- phenyl -

pent anoi ¢ acid N-(2-nethoxy-phenyl)-am de: e conmpound is prepared in a
manner anal ogous to that described in Exanples 1 and 3 but using

tert-butyl oxygarQonyl - enyl - ni_ne starti terial err] val ue
= 0.41 (hex an&’aE aﬁ%"i}@%ﬁ‘ﬁz‘%& usin jﬁﬂpﬂﬁgj}é\l—&%ﬁuommémﬁ[-benﬂm-

4-[ N- (3, 5- Bi samiro}-641ld-ireioh$-yh-pentzsghgic dtid.net hyl - am no] - 5, 5- di phenyl - pent ano
ic acid N-cycl oprooyl -anide: 43 ng (0.0693 muol) of ' -

4-[N -(3,5-bistrifluoronethyl -benzoyl)-N - - _

net hyl - ami no] Tae liawipbsampounsistate elso prepatedanalegously toRxammie?®ly| ester are
added to a solution of 5.0 ng (0.083 mmol ) of cycl opropyl am ne and 11.6 ni
(0.083 nmmol ) of triethyl- amne in 1 mM of nethylene chloride and the

m xture is | eExample284:4-[MrMethylN'«3 Mhistrifluorametiyj-benzoplraminol-F{ tH-indek3-yi-pent-
mxture is thoyndeedRIN-(3.4-dintetRoxXylphehylPanile2dueous pot assi um carbonate
solution. The organic phase is concentrated by evaporation in a vacuum
centri- fuge. The title conpound is obtained in the formof a white foam

fTLlcI et hyl ?c ?mﬂe_@g AIIN=MEthIN'-(3,5-BistrifRiorintetiNyi-bErsop-aivitfo]-8:( SH-INdOR3.yD-PeAt
ol | ows: a L L e R _
sepeisagis N2 ddibydiary-phenyhaide. 3_ yi phenyl - propanoi ¢ aci d net hyl

2-(N-tert-But
ester: To a solution of 34.2 g (0.10 nol) of

(1062) 3300 ERABBRSRT SN s B0 R B GRARI BaBT sor it P Sy B
successi on 122-ehoig acidl M-ethybNphefiylsriideer (1) oxi de in one portion and 26 ni

(0.41 nol) of nethyl i odide dropwi se over a period of 20 m nutes. After 26
hours' stirring at roomtenp- erature, the mxture is diluted with ethyl

acetate, and EXample20/4: A4{N+Mpetvi-N'«3 Srtistdfiuoromatiyi-benzeul)-aminel-Rd tkindoka-yh-pent-
et hyl acetat ez—éﬁb&d&fﬂ@-@-ﬁmﬂ}ﬁﬁ-ﬂnﬂ&prﬁﬁﬂﬁ%ﬁéﬁt ed by evaporation first in a

rotary evaporator and then under a high vacuum The residue is dissolved in
et hyl acetate, washed three tinmes with water and once with brine, dried

over sodium s 18 245 ﬂCtNéﬂqus.@mﬁmﬂw{moz‘)—hﬁiho]-ﬂ(ﬂ-liiridoi-s-yl)-pent-
§-rmp'°<a9§4'w

conmpound i s oRtailpe l'id. TLC. nethyl ene

n the formof a beige s
chl ori de/ met h éﬂe@}!’%mfwge é?'F'??-HPLC) = 20.8 mn;

Exampie 29/6: 4-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1H-indol-3-yl)-pent-
2-enoic acid N-(4-methyl-pyrimidin-2-yl)-amide.

Example 29/7: 4-{N"-Methyl-N'(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1H-indol-3-yl)-pent-
2-enoic acid N-(pyrimidin-2-yl)-amide. . |

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

g ample 29/9: 4-[N'-Methy_'|-N'-(3,s-_bi_smﬂu_o_romémyl-benz'om)-amino]_-'s-(1 H-indol-3-yl)-pent-
2-enoic acid N-[4-morpholin-4-yl)-phenyl}-amide.
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FerHNVR—-386—r—dfer++—BVBO—RP—0—7—38—7—13 (m 10H 5575 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-IVB(IVH—i)[err] = 370. (b) "
(1- Hydroxyrret hyl - 2, 2-di phenyl -et hyl )-net hyl -carbam c acid tert-butyl ester:
To a W&b g9f 32.0 g (86.6 mmol) of PCT/EPY6/005S5

2-(N-ter u oxycar bonyl - N-met hyl ) - am no- 3, 3- di phenyl - propanoic acid

met hyl ester in 400 m of ether there gye added in succession 3.0 g (130.0
nmmol ) of |ithium borohydride in portions and 5.3 m (130 nmol) of nethanol
dropwi se (foansl). ° The reactlon mxture IS st_lrred under reflux for 3

hours, then coql e : N D RehbRAI C acid are
added i SER0H

ext r act egehtano ider emoumwﬁmmlgarm%mshases are

dried | 3 -
cékﬁouﬁé%ﬁﬁ%m ‘f"rﬂ""’?&% s el it i VPRI RAborh D ishli®
chlori de/alammtar@%mg;eriﬂ[ equlue_-oswew@wwm@p 1= 18.0 nin:

[err]]H NWVR (300 M—|Z, CDCI[err] RT) d 7.38-7. 14 (m 10H) 493 (br 1H),
4.19/4.02 (d, 1H), (

1.50/ 1. 3@@@@3}4 : phe
' idecménem uﬁGisdwépifédihutménmst er: 17.8

( 1- For nyl 18 ic'aEid™N /7 i u; '7 ;: lLJul‘-iL 4»
m 127 mm sol uti an |
sul 1£ur t Angiopens ‘Bﬁ?@ﬁ@ﬂ%ﬁb&@?“’?ﬁ? Dt ugino MW%?W g're added

| N succeyEnineas Starting MaterialpRy veluel=<021 ghe(xéﬁe!&thynmde)atofl 1).
(1-hydroxynet hyl -2, 2-di phenyl - et hyl ) -net hyl -carbanic acid tert-butyl ester
in 80 m of d| rrethyl squOX|de After 45 mnutes t he reactlon mxture S

organi ¢ ph T ™ t gl | MQE&%, - . twice
with mtmaﬁl#g%o %"‘é’mc)&g'[ﬁi%’rt)uggn ri é-gu dg‘r)wsodl um

sul fate mmmm:mwwmmm qummiéﬂﬁﬁawdeﬂ? ®btained in
the form . 65 Am Rl err] =
0. 88; %"?’2 ﬁﬁ@w ips it °frEFa iﬁb%.g%ﬂew o raﬁma)ﬁ’f' d 9.53
(s, 1H), amiogin7 mipfmgthylene)chloride eaqmecm(fafelwﬂ m‘a# at resmEtm 212. 54
(s, 3H), 2k nodtsl TA® recticH thixture ls(tﬁQn washedwnthOSml of a 1N aqueous potassuum .

4- (N-tert-But oxycar bo - N- net z am no d| ohen ngnt 2-enojc.acid

ot hy! - s tcarbonale obiioR. e oanE.eNass (a3 Dl e vagim <

triethyl fgsd. Thetitle &&ﬁpdﬁndﬁéoﬁtﬁhécﬁihmm ofmwnle foamaTiiC:cbtid aGeBate ez sol ut i on
of 3.7 9(84 mmol ) of 55-65 % sodi um hydride di spersion (washed three tines

wi th pent ). In 130 m of tetrahydrofuran. After 1 hour a solution of
13.6 g (40 mml) of (1-fornyl-2,2-diphenyl-ethyl)-methyl-carbamc acid

tert - but o Gldrfifig édhpounds 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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- 95- 130 M of tetrahydrofuran is added dropwse~—After 4 hours the
reaction mxture is rendered neutral with 1M potassium hydrogen sulfate
and then diluted with water. and ethyl acetate. The organic phase is washed
three tines with water, dried over magnesi um sul fate and concentrated by
evaporation due | s chromat ographed on silica gel w Egﬁwhﬁne
chl omde/meth&ﬁwéé) 1 to 98:2). The title conpound is obtal}%e I'n the
formof a yellowoil. TLC nethylene chlorjge/ nmethanol (98:2) Rerr] =

0.45; Rlerr](HPLC) = 21.8 min; [err]HNWR {300 MHz, CDO [err], RT) d
7.38-7.16 (m 10H), 6.77 (m 1H) 5.77 (m 1H), 5.78/ 5. 49 (m 1H), 4.13

(6] 4 Nt iyl artHhRw oo i cosmitdor i Coprrorslen, dody naPima b, 1, Sl 4l

mol ) of trifl 94813.44 @5; 8H),2.66/2.62 {5, 3H} ABeM mmpanﬁmams(mm=m of 14.2 g
(34.7 mmol ) of 4-(tert-butoxycarbonyl -

met hyl - am no) - 5, 5- di phenyl pent .2-enoi ¢ acid et hyl ester in 100 m of

met hyl ene chl db) {ficHydrg f';v;n"i‘-u hethvirmethyvicgarbamic atid te pgterriTioest ed by

ed
by ovapor at i ofotiiES 320 § fed 8 iifor 'ﬁﬂmﬁi‘%&% W‘ﬁ&g e
w t h saturat empbmwwme:thd ether mera)arp add‘dab mssvgoamnn
| f at d
bt rned 1 ¢ A8 ARSI AR HpihydHaB AR b ng B3Fmi (15b FehdY Bl hiifan aropuise
(95:5) Rlerr] (teamsneThﬂmchwmitsmd yndnrﬁeﬂuxwraqqqmm«mdw an ice
CDd [err], RT)bafh Zo%ﬁbi 0 %ﬁ(ﬁpdrolaﬂldhe a&d QR ddifdd (f&’a‘ﬂ'ts!%f’l\ﬁ&fﬁﬂler%hﬂbon%tmvat&q

(ZHg - 397 (d, t&e mlxture is aa&racted twice with me‘hyienekc%ionde The combmelj) organic phases ar|_e|5
4- [ N- (3, 5- Bi Stuied bvardaaﬁmwlfaheémohbaﬁ&aw poratithl -The titié compourd I 6btaindd ©

d et h te
o o i R e a5 R
met hyl ene chl or {86 mi 1MMR (300 Rz CDCi3yRT) 0.7.38.7014 (3, 1OH)4:93!(BY, 11H)) 4.1804.62 7

3%, i el TR B, S A ol

mmol ) of 4-di @hyl anm no- pyridine are then added. After 1 hour the
reaction mixture is diltted with ethyl acetate and washed twice wth water

and once with brine. The aqueous phases: are -back-extracted once wth ethyl
acetate. The de £ pi-etylismethyl-carbamiciadid-tert-butyil estar; ﬂz@mr(ﬂ%mnwe

gel &°?ﬁ“h&?ﬁ*ﬁ’é“‘§"°‘%ﬁ€?ﬁ%&f€ tor 0221 7S {NGPGRES e bl

i s obtained i rf0PHal of dimatiyt sut@xlqegm ﬂd@%ﬂ in SVFCFM" WE@"'“R@! of14:5,@ (42.5 mmol) of

e " O St e s S g 0

926-7. 20 thyl sulfoxude After minutes the reactio ire |s poured into i ter a

extracted completaly with ether. The eomhmed orgamc phases are washed twice with 1M
potassium hydrogen sulfate, twice with water and once wuth 1M sodium hydrogen
carbonate, dried over sodium sulfgte ;nd qpnoeptrated_ by evaporgﬁon_ The title compound
is obtained in the form of a yellow oil. TLC: methylene chloride/methanol (95:5) R¢ = 0.88;
Ry(HPLC) = 20.1 miﬁ; TH-NMR (300 MHz, CDCl3, RT) d 8.53 (s, 1H), 7.42-7.16 (m, 10H),
6.35/5.00 (d, 1H), 4.57/4.55 (d, 1H), 2.62/2.54 (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 acud | es
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 bentane)-in 1_30. mi of tetrahydrofuran. After 1 hour a solution of
13.6 g (40 nimol) of (1-formyl-z.2-diphenyl-ethyl)-methyl-carbamic acid tert-butyl ester in
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- 96- (m 2H), 8.83 (dd, 1H), 5.96(d,1H), 5.89 (br,1H), 4.65 (d, 1H), 4.10.
co—2H—2-68—(s—St+—t—18+t, 3IHy—FAB—ME—(MtH)[err]= 556——F&)
4-[N- (3, 5-Bistrifluoronethyl-benzoyl)-N nethyl -am no] -5, 5-di phenyl - pent anoi
c acid ethyl ester: A solution of 15.0 9 (27.3 mwol) of .
4-[N-(3,5-bistrifluoromethyl-benzoyl)-N nethyl -

anm no] - SwooghaiBeny! - pent - 2-enoi ¢ acid ethyl ester in 4QRCTVRPSI0SSS .
tetrahydrofuran is hydrogen- ated with 1.5 g of 10 % pal | adi um on acti vat ed

carbon under 1 atm of hydrogen. Aftergsd hours the suspension is filtered
over Hyflo and washed with tetrahydrofuran, and the filtrate is

concentr at ed by evaporation. The title conpound is obtained in the form of

a yel | owqg¢ Tﬂa@ah Wlan & tdaktion isFeriderdd HPLO) =
SR el e W A

?WHH) F;ﬁn?dﬁ%ﬁ%ﬁﬁb wabh&Pthte® timdd)with walét, driéd obbD magnedidm(duifatdidhd FAB- VB

552
4-[N-(3, ?P¥|8§'ﬂ¥9§‘ﬁ?1Tﬂ?éﬁﬂe%'fmmaﬁPHﬂwgmm’pent anoi
c acid: éﬂom‘delméthéa\bl 994 memm:tmomumee&ahedm the fatinio? @ yefiowlsil. 2 ¢

l(3|22t I‘6I m@&%‘t‘%{'&%@%e%%ﬁ?ﬁ) R&m 0% RgHgL(a BRLBM® b ent anoi ¢ aci d

et hyl esilNNR (300MHiz, CDCI4, RT) diR/28-1116 (m,10M), 6120m, 1HY,:5197. (mAAIHRIS. wmwrsdt he
Fender ed iy 4 Ta1E 2REICETGN G Sla R SR s ol s PR b T o s
filtered off, then vvashed W|th wat er and dried under a high vacuum at

5mg£ ﬁ;lrlarc]‘(g e ot ‘ _ > Mioiepcd o . 0. %rﬂgerﬁo}y&t’ﬁy&@ |1C81I STLC
nn: [er?mm%mp"ﬂfﬁ" sobtforof 14:2 (3457 mmml) of #x(tertiautoxycastsonyl- 13 (m
12H), 5. mind)8, 5—dﬂ:h3 nt-ﬂ-kﬁoa ;:é e (nlUs in wuzlo?nﬁﬁiy%n;%mﬁﬁae 2H), 1.91

' E1m[ NIH% 3Aée Iﬁm 'F‘%:gﬁ"ﬂﬂ% hyrﬂ!?l’ﬂ’?“%rﬂ"ﬁé’}Wd‘P‘W?l - pent an

oi ¢ aci daddedfund tiexmbtine bmdihﬁelhd By bwdporatids. THE résidué iSbiBsolvediin methylene

L 2SS o e A e S, od i S " 7€
4-[N-(3, ﬁﬂfﬁtesﬂndédammmpmhﬁmmwumma}smncb inltisevelm pent anoi

247 g (4 el i, TLC: o ehienbbnbudie 0510 U A RAPLETR B o o

hydr ochl NUB@G@MHnﬁDﬂm&i')dﬁ@&mﬁmaOH) 6166r(idd, 1i),5.84(dsIH). M@ at O[err]C
for 10 ngnses oznd -gi)eﬁ‘gz‘ m.rﬂﬂ%?;ggsggg%gbi?ﬁ ?%4395{4)35;“9 mxture is

eou

poured into 1 ce- coI Itri'c ac is extracted

three tines with V\096/26183
PCT/ u... iatrif - .

ethyl ester: A solution of 10.6 g (34 3 mmol) of 4-methylamino-5 S-duphenyl-pent-z-enmc
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|sh1ﬂuoromemyl-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|methylammo-

| pyridine are then added. After 1 hour the reaction mlxture is diluted WIth 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




-97- met hyl ene chl oride. The conbi ned organi ¢ phases are washed with

brsi ne, dried over soditm-se-fate and concentrated by—evaporation. The title
compound is obtained in the formof a light-yellow solid. TLC nethylene
chl oride/ methanol (95:5) Rerr] = 0.83; Rerr](HPLC) = 20.8 mn; [err] HNW
(400 MHz, d[err]-DVMSO, RT) d 8.08 (br, 1H), 7.54-7.12 (m 12H), 5.58 (m
1H), 4. 32 (b , 2.95-2.65(m 2H), 2.77 (s, 4H), 2.52 ( rﬁssﬁdﬂ!ﬁ 1.95
(m 1H), ?w?%nk v FAB-M5S (MtH)[err] = 621. The follow%'are al so

pr epar ed anal ogously to Exanple 32: Examghe 32/ 1:

4-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no] -5, 5-di phenyl -
pentanoic acid N (prop-2-ynyl)-amde; TLC. ethyl acetate R err] = 0.72.
Exanpl e 32/ 2:

4-[N - (3, 5- B Qb 288} (e 1), 5.884d,, 1) §-8R(r 1465 i 14 10 & Bt 1288 (5. 3H),
pent anoi c aci t18it( I FABMS (M+R)*c: 888 hyl - et hyl ) - ami de; TLC: ethyl acetate
Rl err] 0. 54. Exanpl e 32/ 3: '

4-[ N - (3 5-Bistrifl uoronet hyl - benzoyl) N - rret hyI am no] 5, 5-di phenyl
pentan0|c aci{(a) 414-£3.5-Bistei : pizaviN i henirpbntanaic

I T ey e ——————
pent anoi ¢ ac@!“'ﬂpk%WPEYHPsﬂb%@M?Fﬁd athytiesterin 490 ot ofitetrahydrofuran i hydrdgen-

0. 69. Exanpdted Rith 2.5 g of 10 % paliadi
4-[N -(3,5-Bistrifl uor%?ret pa enzo on actovated othbon ua‘rcr‘ternt)fmli ogh)giro% APer

enzoy
pent anoi ¢ aci4hqus the. %',?Be’l"%’dﬁf EYQTH.YW BRd E’P*ﬁﬂd]mﬂiltﬁ@'uﬂmm%ﬂk}
TLC: ethyl adirRé & ddncertratdd by e Tha title compound is obtamed int the fom of a

4-[N -(3,5-Bistrif ro | - bepzoyl am nol -5 di ghen ent an
0|c[: aC|(d (beI Sh I ﬂ%%ﬂ%ﬂ#@baﬁbﬁoﬁ &"@%‘-@1 %234 F} 8f
triethyl am ng400MHZIGOMSEO, 9202C) AT7196) (bR I H), 7.48-7.18 (m, 12 5;440» 1H).431 (d, 1H),

ent ol ¢ aer 0% 450 B8 BY b 080 Sl BT sl 38 v 1L St oo

sol uti on of FABMSIM+*e)DEB5anvl) of 1- propanephosphonl c acid anhydride in
0.5 mM of nethylene chloride are added in succession to 10.4 ng (0.087
nmol ) of 1H-benzotr|azole and the mxture S Ieft to stand at room

t enper at ure f(by4-f ‘ pros ; ; hp

g‘(‘) a ﬂ\'r ggggqgsmm%mua ﬁ?dr&ﬁ&@&r% a%%&‘{& é’&:luﬁm%f 95, 9%’}5? e%ﬁ&f’oi £[N-(3,5
bistriﬂuoromethyl-benzoyl)-N-methyl-aminol-s 5-diphenyi—pentanonc acid ethyl ester in
160 mi of tetrahydrofuranlm_ethanol (2:1). After2 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 washeq with water and dried under a high vacuum at
50°C. The title compound is obtained in the form of a white solid. TLC: methylene chloride/-
methanol (95:5) R¢= 0.21; RyHPLC) = 18.5 min; TH-NMR (400 MHz, ds-_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-hydroxysuoclmmide 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 hycjrochlodde are then added and the reaction mixture
is stirred at 0°C for 10 minute_s_and____then atroom _temp,efature 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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-98 - evaporation in a vacuumcentrifuge. The titl.e compound is obtained-
[ TLC—ethytr—acetate Rlerr] = 0.806— The
foll owing are al so prepared anal ogously to Exanple 33: Exanpl e 33/ 1:

4-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl -am no] -5, 5-di phenyl - i
pent anoi ¢ aci d. N-(4-net hyl - phenyl)-am de; TLC. ethyl acetate R err] = 0.74.
Exanpl e weé/séi26183 PCT/EP96/0055S

4-[N -(3,5-Bistrifluoronethyl -benzoyl)-N -nethyl -am no] -5, 5-di phenyl -

pent anoi ¢ acid (3-di nethyl am nonet hyl-gmdol e-1-am de); TLC: ethyl acetate

" Rf 0.57. Exanpl e 33/ 3:

4-[N -(3,5-Bistrifluoronethyl -benzoyl)-N -nmethyl -am no] -5, 5-di phenyl -

pent anol %éﬂld]d\b:(é’adbdfﬂv%dm%ak%&s@ﬂrd%sm&«m'drﬁ%bai e Rerr] =

3-[N - (3ssd-mn§p!f¢tﬁ|anepemmqedsuﬁzmm The tile,compepnris obtainediimthey | - but anoi
¢ acid horidnd lightyekew sofd. nn.d, %e@%%erémahae/ﬂéthanol (95:5) R¢ = 0.83; Ry(HPLC) =

3-[N -(3, bISt |f or onet h

et Dy - 2 Biapins s N (DR A0 0 SRR ’ﬁaipaqmawbzmzzmmﬂmr
LE?alrrpl e 184 (42 (baaem)azl_(dsa eggmzﬂyly)hw:‘(@ th)_ 2. feh(blr 5BHIO. 93&1 mn‘?J ) fsptmt o

utyl amr : mmol) o ri et hyl am ne i:n of  me ene
chl gri dquﬁ%ﬁiﬁﬁé&g left to stand at rgomterrpér a- ture for 54
hours. The reaction mxture is then washed with 0.5 ml of a 1N aqueous

pot assi um?&mt‘% g,g& #]Hggﬁpraxpﬁa&;% é‘FBF@%& I s concentrated by

evaporation 1n vacuu € conpound is obtained in the
formof a white foam TLC: net hyl ene chl oride/ met hanol (98:2) R[err] =

0. 24. %ﬁgcﬁ%ﬁ gﬂ @%%ﬁ&rbrﬁetﬂﬁ%ﬁ%ﬁ h?‘%eil@i—é«ﬂiﬁﬁ]-s 5-diph@hyl-

Met hanes
2- (N- t er PEHARQIG PEid Nolprap-2-Yoyheamige: TLGHethy agetate e 7R - propyl ester: A
solution of 3.6 m (46.1 mmol) of nethanesul fonyl chloride in 20 m of

met hyl eng__chl qride i datO rr a _cannu) asolutlonof 14.9
g (43.7 M&@&I‘H %ﬁ%’h%‘ﬂ@ﬁvpﬂ? a}% - car bani ¢

aci d t er perditahoi¢ acid Ne(2- nyddaxi-h’!-dmmbﬁl&ﬂiyl)mmhé TRC: ethyliacétate Ry= M84.i n 80 m  of
nmet hyl ene chloride. The reaction mxture is-stirred at O[err]&for 80

m nutes and then at roomtenperature for 4 hours. The m xture.ls. diluted
wth et hw d—[mc(a.SmmMNmatbyHbenm-NémetﬁyhanhomMmhpme I s washed

twice w B&éﬁ&c 88&?& é%gﬁéﬁcﬁﬂ- Pr-etnyanide; TLC: ethyl scstate Ry = 0.11.

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

Example 32/5: 4-[N'~(3, 5-Bi§tﬁﬂuorotnethy|—bénzoylj’-N'Arhethyl-aminol—s S-diphenyl-
pentanoic acid {4-[2-oxo-2-(pymlldin-1-yl)-ethyl]-plperazlne-1 -amide}. TLC: ethyt acetate
Rf=0.11.

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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-99- acid and once—w-th—br-ne, dr+ed over sodi umstlfate and concentrated
By evaporation. The title conpound i's obtained in the- formof a yel | ow

soI id. TLC. nethylene chloride/ methanol (95:5) Rerr] = 0.77; Rerr](HPLCO

"19.4 mn; [err]HNW (300 Mz, CDCl[err], RT) d 7.39-7.15 (m 10H),

5 59-5.21 (nw%mg. 16 (m 3H), 2.90 (s, 3H), 2.71/2.62 (spciipecidosss?/ 1. 38
(s, 9H). (b) (1-Cyanonet hyl -2, 2-di phenyl -et hyl ) -met hyl -carbam ¢ acid
tert-butyl ester: A solution of 18.3 g (43gg-mmol) of nethanesul fonic acid
2-(N-tert-but oxycar bonyl - N-net hy) - am no- 3, 3- di phenyl -propyl ester in 140
m of acetonitrile is added via a cannula to a solution of 8.6 g (52.3

hmorglr?s gffLreE Ler %&W&%Fkﬁp ﬁ{&ae%@%%%#;gm crét"gre g’ﬁ ed.
After a totalfoam. I@(ﬂmamr%ﬁ:@ﬁ%n m xture is concentrated by

evaporation and the residue is diluted with ethyl acetate/hexane (1:4) and
the resulting solid is filtered off. The filtrate is again concentrated by

evaporation a W%gmmm#amwumme?m i.ca gel wi.th ethyl

acet at e/ hexane (1:4). The title corrpound I's obtained i-n the formof a white

foam TLC et ) err 0. 35 e = 19.8
mi n; [err]l—l—!\%ﬂ&%—é"&? R&MRI"{JM -5, 15
(m 1H), 4. 35entdnvicatid m@-memyr:ahéhyﬂ&rﬂm TREY ethyl adbtate Ry 2074, 1. 55/ 1. 41 (s,
9H) . Alternatively, the internedi ate of exanple 34(b) may al so be

prepared as follows: (bl)

f; 12Qr'ﬂan<()ggt gﬁmhems smnmﬂmmawweww-mmmm}ssmmhphwesz gz o
mol ) of (1- anorret m@%kh&ﬂﬂt@%%@l—?ﬁgﬁdl car ar?neé:" ﬁgeéétretlﬁfb ?g? ester
in 100 nl of N N-dinmethyl-formamde, and.the mxture is cooled to O[err]C
2.6 60. 6 . Aft
Tt he' i uﬁ%ﬂ%%%%“‘?%ﬁ*%%r%@ﬁ; TRBFARRR) BibneApe - ALLET
for further cRentanoisacidNy(&hydroxysnaphtisl-yh-amide; %rhe otayl acetate Rris@80c | 5 pour od

into water and extracted with ethyl acetate. The organi c phase is washed
with water and brine, dr| ed over sodi um sul fate and concen_arat_ed b

evapor at i on. m {3 ocBistrifluoromethyl-benzov) N'ymethyl-ar frdiphenybhu ;m;,
mass. TLC. etgyd N (d,dssa)mrﬁbwéré-[m(s}ﬂﬁmﬂﬁ%hﬁmbenza )-R-i n;

w
i), 4 36-3. 38%%-?%%% byt gfinret e ¥ty oser IS arma 0 e
The cor r esponatided ts aaoltiogoftht eng (81083 mmolpofdogtaminesnd v1.6 e40.083 mmol) of WO
96/26183 triethylamine in 1 ml of methylene chlorlde and the mlxture is m Eg%gla?%% tempera-
ture for 24 hours. The reaction mix_gure is then washed with 0.5 ml of a 1N aqueous
potassium carbonate solution. The organic phase is concentrated by evaporation in a
vacuum centrifuge. The title compound 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



- 100- (b11) Methansulfonic acid ‘
2-N-tert-but oxycar bonyl am no- 3. 3 d| phenyl propyl ester: A solution of 4.6 -
58— —of—mettransut-fonyt—chtortde 1 25~ n of nethylene chlforide 1s.
added at O[err]C via a cannula to a solution of 18.2 g (55.5 mmwol ) of .
(1- hydroxynet hyl -2, 2- di phenyl -ethyl )-carbam c acid tert butyl ester (see ~
WO A-94/03429) and 9.3 m (68.4 nmmol) of triethylamne in 80 nm of
met hy| erwoobaiss de. After 3.5 h at RT the reaction ni xtRGTEPPYOOSH | uted with -
ethyl acetate and poured into ice-water. The organic phase is washed tw ce
with ice-cold IMcitric acid and onc®8with brine, dried over sodium

sul fate and concentrated by evaporation. The title conpound is obtained in
the formof a beige solid. TLC: nethylene chlonde/ methanol . (95:5) R[err] =

0. 77; Rigeiddniddncemwith biise, rigll dver[sodiuintsultit® ahd bhchhirated by byaporation.RThe d
. 34 . @ano%;{;%:s Bialk Bd&xﬁ%ﬁn o%'i)yalu ?rd(ﬂlc Htnyiehe thichidemmidanof- 01 (dd.

(1 q/anqwsrmaaﬂ'-ﬂi(lﬂw 1934@:1 )1HMIMO(MHz|QDQI3:rR19UL7t.39-765t er: A

2ol o 2° ReorS e ez %a 8, T8ole 35 2 ﬂ*;?%g RLE TOL

acetortrile is added V|a a cannula to a solutlon of 14 1 g (85 5 mol) of

: sl A SoiGkRA%rt he

tetraeth mAj
reactio )I "& ' € residue is diluted

with et @3 w@sbmoam mnﬂ\mewm eei)é mtanmwmwm r3fe. The
aqueous mﬁgrl A ﬁe&éﬁiﬁ%bﬁﬂo@é&‘e&nﬂiﬁﬁkﬁd&ﬁ'via%hﬁ&l&toaI&ﬁh&ﬁf@ﬂ?d organi ¢

phases are over sodi um sul fate and concentrated evaporati on. The

title cdBddmmpl) of tetmethyiaremenium cyanids in,50ml of acetonitriie o After aﬂ.’@“% Ene

o d H- NVR
‘(3308r ;wgfgg)égﬂmm&)% t&aaeﬂy hfr&onmnoeﬁa.aeaﬁ@addeem)a totailst. 10 d§;§lthe[ err]

b 4.15 (d, 1
2.82 (b,reqphoqpp}x%rrg aggor\cagpatgq_yy e@pgghé%am‘étg? resudueg.j di{uterdm%l_gthyl ( .

3- Met hy|a%6hﬁ!lhe4caﬁe emsnwmdas:mﬁrdw Théfilratedea ameompmraewn of 7.2 %

20. 4 a |- acid
tegt bu IV@%’% o 'é%rqﬂodﬂg Wﬂ‘éﬂgﬁﬂ“ﬁ&?ﬁ\%\%@%%%er refl ux
for 14 ). sTheltitle compoundis obtanmmrethasfommfcaenhctefoamt'&c leghybacetatelat i on and
then tw t ation
agai n. fﬁgﬂfie{ H‘(irﬂteor%sf):’ WLégBt" g’?ﬁ'g pﬁe‘séhc:ﬁﬁg (?aélgbel d7§g.?l
R[ er r] ( KmLB)H)-5.60.15 (m,1H), [@wmmm@m (s, SBYLIZ. Q5 (M, 2HRT')5511 4162 (br,

: 7?;-91,)19(m 10H), 4:53 (d, 1H), 4.36 (m 1H), 2.94-2.72 (m 2H),

2 37 (br 3H) . (d) 3-Methyl am no- 4, 4-di phenyl - but anoi ¢ aci d net hyl
ester hydrochl oride: 3 m (40.9 mol) of t hi onyl chloride are added

(rjnre? E;I/MI Z%ﬂﬁﬁ'—a eAy 3’%’9&%@?"'@%@?@@%@%@8’?8‘9%f’gp’eﬁé I'n %‘d of met hanol .

After a total of 88 hours at roomterrperature the reactlon m xture is
concent r{bt)di-Cyanomethvit22-diphe : ~ vi ester 5.2 mi (82.9

PCT/ EP9 %lﬂ&?éﬁnemyl iodide is added to a solution of 18.5 g (54.9 mmol) of {1-Cyanomethyl-2,2-
diphenyl-ethyl)-carbamic acid tert-butyl ester in 100 m! 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 reat_:tion 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 'cbmpouhd 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. 86 (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. -



= 101 - I s added. The beige precipitate is filtered off, then washed with
et her and dri ed under —a—h-gh—vacuum The title cormpeund is obtained in the
formof a beige solid. Rerr](HPLC) =11.2 mn; [err]H NV (300 MHz,
dierr]-DM5O, RT) d 9.41 (br, ' 1H), 8.56 (br, 1H), 7.59-7.18 (m 10H), 4.56
(m 1H), 4.43 (d, 1H), 3.46 (s, 3H), 2.87 (dd, 1H), 2.64 (dd, 1H), 2.40 (s,
3H). (e) W0 96/26183 ' PCT/EP96/00535
3-[N-(3,5-Bistrifluoronethyl-benzoyl)-N nethyl -am no] -4, 4-di phenyl - but anoi ¢
acid nmethyl ester A solution of 6.8 g (21.¢g00l ) of
3-met hyl am no- 4, 4-di phenyl - but anoi ¢ acid methyl ester hydrochloride in 100
m of methylene chloride is added to a solution of 4.2 m (22 mvl) of

h

35b|str|flu(§r‘® \ _ I
Then, at 0C el : oG - 5

4- di met hy| ani selipn nﬂ#ﬁenla(b&sem)ddnof memmsuuonwmxmzs mhot mehylmqpuoéde is

di | uted wi th gidadlat 0Teiaetannila 158 BEICHGH6rA8.2/Y (58.5/AM6H ofd iozbfl ne.

Th | f t

evapor ot on. "erykEndLeAPamE Rt b st oo #@&9@?243 r@ﬂ'swﬁ hrome

chl ori de/ net hofigthyi@ding in 80 66 obnethyiene cmoridy Abonﬁ;ﬁmdt RT thereactioadnikture is e

formof a | giiiediéitn |%e&th$ anlilgﬁu %ﬁ{é%giﬁﬂﬁxgﬁgﬁ& with
= 0.8 H N -

T.[sg{ re]r 10 da'é*gﬁ'g’(@t EH?'% "Pﬁ er’ﬂ# ﬁ syjfate %r fsated by

1H), 3.54 (s, e\mpbr;ahdn Fhe(title pompbumﬂs dBtained nﬂl\)forﬁn of & bigigs, solid) TLC= fistiylene

(MtH) [err] = Gqdtide/mdthanot 95:5) Re = 0.77; Rt PLC&“‘ -3 min; TNMR(3 Hz,CPquJt oi ¢

L % S e e 'Hr%")ags (he 1D 814 THH 4 OF o, Ty 214,

mol ) of 3-[ N8H)31.34l(s,0H). -
trifluoronet hyI benzoyl ) - N- net hyl - am no] 4 4- d| phenyl but anoi ¢ acid net hyl
ester in 100 of tetrah drofuran/ rret hanol After 5 hours the

reaction mxt@?%) A:Cvanomgitwi-2, 2-dip gihyi:.cachamic acid tertoutviester: A spllttien of:22/5
rendered aci 8. 5/mmb|) wmmhbmmauuwmmmmdmmmoammw -propyli S

filt d off blgﬂw

5|O[ e(ra;fC OTheegt‘??'Fe conpoumm{)%l n%g&rﬁﬂ‘ﬁgg%&%ﬁ?’p */?gégj%rw&" °fLC
met hyl ene chli8ipethylammoniuagyanide in 5§ miptaceionitrile, Afte

mn; [err]H Nﬁdﬁcéﬁfﬁiedbtev#bﬂﬂuhaﬁt@@reﬁ&ﬁbundt&)wﬂ\ im%eéhleaﬂdi):ashedlwme

7.42-7.19

2 119 (mwibElher i nca it Tt diebie iy act edtacidd onckditn dinfiacbibee
3-[N -(3,5- B.Enqmm@myphmmque Stammdwnnewamsw but anoi
c acid N hyobﬁpmsmmenm lcompourid is H6t&ined intie fofm 0@ baige foam. TLC: methylene

dded oo ScirEsRReRiioy 05 R 2 sifFLL) £ 1o fin T NUR B0 AL COCIS )

3- [ N- (3, 5- bi st 35—?41%%&9%} nzuymwnﬂﬂmmmmaw.z H-@eHdn B4 eioi ¢
acid in 9 nl of - WD 96/ 26183

PCT/ EP96/ 0055@) 3-Methyiamino-4.4-diphenyi-butanoic acid hydrochloride; A suspendidfof 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-butanoic acid methyi ester hydrochloride: 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_chloride in 70 ml of methanol. After a total of
88 hours at room temperature the reaction mixture is concentrated by evaporation and ether



nmet hyl ene chl oride and the mxture is cooled to O[err]C Then 253 ng (1.30
nmmol ) of N-ethyl- N -(3-dinethylam nopropyl)-carbodiimde hydrochl oride are -
goded—amd—the—reactT o T xture i sTstTrTetat 0Cfor 10 m nutes—amd—themrat— |
roomtenperature for 22 hours. The m xture is poured into ice-cold 5 %
citric acid and the aqueous phase is extracted three tines wth nethylene
chl oride. The conbi ned organi c phases are washed with brine, dried over
sodi um sWofsRe8xind concentrated by evaporation. The ti t?@"%ﬁmd i s
obtained in the formof a white solid. TLC. nethyl ene chloride/ nmet hanol
(95:5) Rerr] =0.85 Rerr](HPLC) =®W3-6 m n. The follow ng are al so
prepared anal ogously to Exanpl e 34: Exanpl e 34/ 1:

3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl -am no] -4, 4-di phenyl - but ano

i,g 5agi d idladtéd, The b&gd pracipitateyis filterstd oif; thehiwashebwitly ethercanaltried ufigératiigiano|
S (%'d*&nﬁowmwaﬂmﬁ%mﬁwywqﬁamﬁw RAPEE BB - but ano

i c add NHBNMR/BOOMbz; &8 DMSO, (T} d'BL43: (bydH)) l56r(br, ¢H), TrE0ek181Em, HBHYI4.8608: 2)

4/
52[ [erNr] (3'"51ﬁfst r |(§Xﬂ§p ﬁgt%ﬁ 3?')’bzean-’z d91 3”’r\? 6“rng‘%dh‘ul'l)’ 24040 3—“&, 4- di phenyl - but ano

ic acid N- [ 2- (2 pyr| dyI ) - et hyI ]- am de; TLC: nethylene chI ori de/ nmet hanol
(95: 5) ! ? &b . .
[

3-[N - T ]

i c aci d M@Mﬁ'ﬁﬂs&nfﬁé 9\521)'!"&9*) e@meﬁwammﬁﬂ@nm-mm-eewﬁm%o?’ (9:1)

A FrNr] ( ;s%r lm'?lf or 190 - bﬂe"nz'(')e chlonde isadded_toaamsonlutron O”Zd'l“ hen I - but anoi
el d (2 et ReYs ﬁam% ki 1, 01 F metAerisiopoR

I[ ori det mc laamml (4695:1151) oﬁhﬂhﬂbmﬁe@n&& 26 g2 ATwneY) Mmemylaminopyridme

N - Cwalient Abbl RN e ResuBS Ao e ﬁ%‘&eﬁem@%bw@ﬂ@%ﬁwa&%nof’“t ane

c
95:5) Hjithrwaterand. oMe wnth Enmm'he ofYjanic phase is dried over sodium sulfate and concen-

i o N o ieperstc iR S B R eloghben b Nl B ka0 )
[

3-
C
ch
3-

ri ethy |cal¢nmmngl7(99pg to 85:5) “thertille cpmpound is obtained in the form of a light-

3 [N (3 yandle ikl i OLhelHbr AR ianof\o8TS) Ry 088 RBIPLE) & PR
PCT/ EP96HRBH400 MHz, d6 DMso 150°C) d 7.97 (br, 1H), 7.45-7. 19 (m, 12H), 5.46 (brH),

4.46 (d, 1H), 3 54 (s, 3H). 2. _87_(dd 1H), 2.72 (s, 3H), 2.47 (dd, 1H); FAB-MS (M+H)* = 524,

|
(
3
c
t
3-

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

P



-103- butanoic acid in 0.5 m of nethylene chloride and a sol ution of

36.6 ng (0.289 mml) of—E—prepanephosphonic aei-d—arhydride in 0.5 m of
net hyl ene chlori de are added in succession to 15.2 ng (0.087 nmol) of

4-cycl ohexylaniline and the mxture is left to stand at room tenperature
for 24 hours. The reaction mxture is then washed with 0.5 m of a 1IN
aqueous pot axepwenes bonate sol ution, The organic phase is CRCWERSNESEd by
evaporation in a vacuum centrifuge. The title conpound is obtained in the
formof a white foam TLC. nethyl ene chl arqgde/ met hanol (95:5) R err] = 0.44
Exanpl e 35/ 1:
3-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no] -4, 4-di phenyl - but ano
'( S Sag') dRE gr P] @%’cﬂl&&?‘ ﬁd%@w is cbofed t9B¢ yh’i‘d?u%%%&h‘ St niiol) S RShyi-
3-[N -(3,5-BiN WWWPWMMWMWWHWG aneiadded anditheireacting mixiuneano

l( c 5ag') d RE ‘el; b Eﬁﬂsd df'odé?&'ﬁ rﬂmé‘ﬁk Qﬁa iheh atrootiPlefpbriife fd? 22HoliR] R4 MBdLRG Is

4-[N - (3, 5-Bi psured‘mmm 535 amwn;tm aqueoys phaseris pxtmciddhiendimes withnt ano

ic acid thylene chlonde The combined anic phases are washed with brine ﬁned

N-(1(S)- hydroxyrret hyI | ) -am de[ =4- Bistrifluoronet %venzoyl ) -
N - et byl - i anc sapeony mréwmmﬁ@ e\ ie sompad s ghiaine in the

sol ution Of Jf&Qn a@a(vﬂae?é‘olmd n¥thylene chioride/methanol (85:5) Ry = 0.85; R,(HPLc) =
4-[N- (3, 5-bi strifluororrethyl benzoyl ) - N- net hyl - am no] -

5, 5-di phenyl fhoi ¢ acid (exanple 32h) and 45 [err]| (0.32 mmol) of
triethylamine In 4 m of N Ndinmethylformam de at O[err]Cis treated with

36 [err]l leucinol. fallo S [err]l (0.28 mmol) of
di et hyl cyandﬁﬁc’nﬁ‘ﬂ%&fr@a A%qrgparg P'r’?'?q{’é's'lyé?g%’?ﬁéféroom tenperature, the
reaction mxture is concentrated, diluted with ethyl acetate, and then
washed with ; b j. aTs) . L]

o ther " ext r S0l S8 S S Bl Sraiy Bosa Ko met EarfiEe g abec
dried with sctidNNsbis@:ydroxpethylpamide; ThCemiethylene clioridéimethand! (85:5)Ry=0.82d by
flash chromat ography (98:2 to 95:5 nethyl ene chloride/ methanol) to give the

title conpound as a white solid (mxture of diastereoners).. TLC. nethylene

chl ?L i de/ mdst M&@mmmwmmmwmwmhmmwmm e
sSvyn es| ze Y -
TN 05 o ol B3 menrile TS0 mbpvens chiordeimethanol 08:2) e 038,

pentanoic acid N propyl am de; TLC. nethyl ene chl ori.de/ met hanol (95:5)

Rlerr] =0.3 N N n
PCT/ EP96/ 005 ?,OLmM 3’\@ ?ﬁé-%ﬁﬁmromemyl-benzoyl) N’-methyl-amino}-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'- (3.5-8|stnﬂuoromemyl-benzoyl)- '-methyl-ammo]-4.4-d|phanyt-butan0|c
acid N-(carbamoylmethyl)‘a_ml_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-



-104- Exanpl e 36/ 2:

4-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no] -5, 5-di phenyl - ..
. : —mri-gre : - de/ met —(95: 5) N

Rlerr] = 0.31 Exanpl e 36/ 3:

4-[N - (3, 5-Bi stdfl uoromet hyl -benzoyl ) - N -net hyl -am no] -5, 5- di phenyl -

pent anoi ¢ acid N-(2-hydroxy-ethyl)-am de; TLC. nethyl ene chl oride/ nmethanol

(95: 5) R[maqzsmo 16 = Exanpl e 36/ 4: PCT/EP6/00SSS

4-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no] -5, 5-di phenyl -

pent anoi ¢ acid N-(1-hydroxynet hyI 2-1H83hy| - propyl ) -am de; TLC. net hyl ene

chl ori de/ net hanol (95:5) R err] 0.19, 0.16 Exanpl e 36/5:

4-[N -(3,5-Bistrifluoronethyl - benzoyl) N - met hyl - am no] - 5, 5- di phenyl -

E[ent a]nOI b‘uﬁfdt@la&h Mbﬁ’fleﬁmbtlﬂl&h/ sl etioritleGind nesoluibre of:30:81iig (0. a89 metdafidt (95: 5)
err] =0.3 6/ 6/

4[N - (mvm@mwaﬁ i i30.5,71 o1 Rethyiepe chioride, are added in succession

pent anoi % 452 dgr(epmﬁmdlwmumhmm)emme mimwaﬂumndmmmene

chl ori de
36/ 7: 4- [ﬁ'"”%%?ﬁggg’f ororreahtyq'g'ﬁﬂanz'gy Smiofa 1Na ueous

wﬁh -am noj - - di phenyl -
pent anoi potassiwn carponqtq solujong Thé gigpnic phare; is qmemng mﬂ%lnmje/ met hanol

(95:5) aﬁaf form of whltefoam TLC:
4-[ N - (C@%&B&strl r%éor(')‘%t rﬁ‘%oéﬁééﬁntameqlwehymgn? nol -5, 5- di phenyl -
pent an0|EBMUGRNP@#MBMIW%S)A&W ropyl]-am de; TLC rret hyl ene
chl ori de/ net hanol (95:5) R err] 0.23 Exarrpl e 36/ 9:

geL'lt\lanf)?E 5- Bi st r| fl uo_rg.amzqt%*i benzo?llgéézg'wi_g? }I B&J"I'a'EE 5 FHenél -

chl ori deédi@ Moﬁﬁﬁd&b-ﬁiuﬁaé)} TEc:Qnaﬁylen&nwmumeﬂﬁhmss 5) Ry= 0.85
4-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nmethyl-am no] -5, 5-di phenyl -

pentanoi c acid N-[(1-ethoxycarbonyl -cyclopentyl)-nethyl]-am de; TLC
met hyl engExample 35/2: 3-[N'~(3,5-Bistrifluoromethyl-benzoyl)-N*-methyl-amino}-4, 4-d|phenyl-butano|c

acid (4-methyl-lmidle-1-amide), TLC: methylene chioride/methanol (95:5) R, = 0.50 .

N'-methyl-aminoc}-5,5-diphenyl-pentanoic acid N-(L-Ieucmol)-amlde]

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 mlxture 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 organlc 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-B|striﬂuoromethyl-benzoyl)-N'-methyl-amlno]-s 5-diphenyl-
pentanoic acid N-propyl-amide; TLC: methylene chioride/methanol (95:5) R ¢ = 0.31



WD 96/ 26183 PCT/ EP96/ 00555
-105 - chl ori de/ nethanol (95: 5)}—RLerr] = 0.50;—starting am ne:

1- am nonet hyl - cycl opent anecar boxylic acid ethyl ester (EP-A-443983)
Exanpl e 36/ 11: -

4[N -(3,5-Bistrifluonmrethyl -benzoyl)-N -methyl -am no] -5, 5-di phenyl -

pent anoi ¢ acwg skdsi@set yl am no- 4- phenyl - pi peri di nean de); TLECTRERWW9SSSne
chl oride/ nethanol (9:1) Rerr] = 0.31; starting am ne: hydrochl oride salt
of 4-acetyl am no-4- phenyl - pi peridi ne (EgsA-474561) Exanpl e 36/ 12:
4-[N -(3,5-Bistrifluoronethyl-benzoyl)-N -nethyl-am no] 5, 5-di phenyl -
pentanoi ¢ acid (4(R)-phenyl sul finyl net hyl -4- nmet hoxy- pi peri di neam de); TLC
nmet hyl ene chloride/ nethanol (9:1) R err] = 0.26; startl ng ani ne:

p-tol uenesul fonic acid salt of 4(R)-

benzenesul f iExample 36/2: 4NN Wﬂypmmmﬂ'ﬂbmgthmmﬁmphm 4
(1994) 1951] manaé%@ial bﬁngﬁafﬁméfﬂ% Myﬁrﬁlcﬁoﬁaé/mwwn, =0.31

benzoy) - N - rret hyl - am no] 5-di phenyl - pentanoi c acid
N-[ (1-et hoxycarbonyl - cycl ohexyl ) - net hyl ] - am de; TLC: nethyl ene

chlori de/ rretw AN -E.S-Hs\unﬁoﬁnfhhyl-aén&b -RGmetmyFeanino.5,5-dipheny
L am ot kb S ams L0 e by I8

4-[N - (3, 5- Bs£0.16 | uor onet hyl - benzoyl )- N - met hyI -am no] - 5, 5-di phenyl -
pentanoi c aci d [1-nethyl-spiro(indol-2-one- 3 4' -pi peridine)-amde]; TLC
nmet hyl ene chl ori de/ met hanol (95:5) R err] 0.43; starting am ne:

1- et hy| - spiExampie36/4: z»w.&mmnnwmw-uemyq mem'dipheﬂ!@(anpl e

(5[ - (o ErEEE A Do et TRy
pent anoi ¢ adhierige/methanob(9p 0498416t i on of 100 ny (0 19 nmol) of 4(R) or

4(S)-[ N (3, 5- blstrlfluoronethyl benzoyl) N-

Dol o) and SAanial R NG BBy Hromat berrorN SR
N, N- di net hy |gentaokiatil N-cyddtmigamide TLCEmbibgiens thiodtfe/metharidd (9535)Rip: .36

butyl am ne, followed by 37 nl (0.23 nmmol) of diethyl cyanophosphonate.
After stirring for, 2 h at room:tenperature, the reaction mxture is

concentr at ecﬁmm NN'-I@.&-tBts}ﬁﬂuama!Mrbemoﬂ) -Nhavathybarhied]-5\6dipheaylur af ed

Sthyl "hcet Z{‘%ﬂg‘“"? eBf] 12 Doyl RS, LE: ki cAShiRRn !

0.19

Example 36/7: 4-[N'-(3,5-Bistﬂfluoromemyl-benzoyl) N'-memyl-ammo]-s 5-d|phen)(|
pentanoic acad N- (2-pyridylmethyl)-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 chloridelmethanel
(95:5) R§=0.23

Example 36/9: 4N’-(3, 5’-Bistriﬂuoiomethyl-benzo§d) 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



WD 96/ 26183 '
PCT/ US96/ 00555 -106- so-di um -
stutfate—amnd—concemtTated—The restdue s tnen purified by flash — .
chromat ography (98:2 to 95:5 nethylene chloride/methanol) to give the title
conmpound as a colorless oil which slowy solidified on standing. TLC )
net hyl ene chl ori de/ net hanol (95:5) Rerr] = 0.27; [err] = -20.5

(c=1, net WOP6I26183 The starting material is prepared as TCVFESHROSSS (5)
4(R)or4(S)-[N-(3,5-bistrifluoronethyl -benzoyl)-Nnethyl -am no] -5, 5-di phenyl
-pentanoic acid ethyl ester: 4.0g (7-208m0l) of

4(R S)-[N-(3,5-bistrifluoronethyl-benzoyl)-Nnethyl -

am no-5, 5-di phenyl - pentanoic acid ethyl ester are chromatographed on a

Chi r al cetijiondelméthandd (955) Fy& 0/50) statthg’antine: Mamironitthyl-cytidper@necarboxylic

hexane/ i | r| fluoroacetic acid] as eluent. Follow n
concent ré‘ﬁ&gﬁ&aﬁ )(Fé\r/&m enant ioners (>99% e!a) of the title corrpognd are
obt ai ned as thick, gold oil's. HPLC (Chiralcel[err] OD - 250 x 4.6 mm):
?gﬁggff gﬁng@s:ggiﬁﬁﬁg g@@gea%st% n{f{@fﬂaﬁwﬁ%ﬂ}pmﬁq $35-GipRenylL €71 ]

4(9) - [Mmgmemwaqsyim-ﬁwem&nmiqeamlmtm meltylen® - 5, 5- di phenyl - pent a

S%Cgaﬁgﬁ*‘“ thnok 9 AW L0131 ek sin: Hydtobiotice s BFLS8EatjigminoSe! Ut i on of

4(S)-[ N-Bre “3"’5?%’14' ﬁc&&ﬁﬁeﬂw benzoyl ) - N- et hyl - ani no] - 5, 5- di pheny! - pent a

noi ¢ add ethyl ester (enantioner 1) |n 21 m of 2:1

react | orEsp S E AR & Bl ooty e oS ACPRRY o i 1 ed
¥m Itth i cepmm:mmmﬂdnﬁsulﬂnwmtdylaahl Tthmqrpupe;ribﬂeargﬁdj R’Lognél\ﬂéitteﬁl taée I 3
over ni griaaRtle B Lo A befuodi g R0 estiontcadtlim st A0 " i ¢ o
sol i d. Thebzemasulfinyimethyb-methaky-pipetitine [Bioofe Med) Chrarlieft. 4 (1894) 1951jerr] =

-31.1 (c=1, met hanol ). The foll ow ng conmpounds are synt hesi zed

anal ogousl y: Exawl e 37/1. 4(R) or.
4( S) - [ N Bxemple 36/43 N'{M-Bimfhgmmﬁwtsqmmwmmmﬂ-ﬁmmmk

di pheny| pepfatoft ¥id"NIA W dérqt'_by B mgl ]-am de; TLC
met hyl ene chl ori de/ rret hanol R1 irjri - St art am.pe:
2( S) - ani Shiprideimatinanol (BSiH) Raf &44 starting ammev\bamm cvd0hexanecarboxyl:c

PCT/ EPO tdcitféth¥i ester (EP-A-443983)

Example 1 : 4-[N'-(3, 5-Blstnfluoromethyl-benzoyl)-N'-methyl-ammo]-s S-diphenyl-
pentanoic acid [1 -methyl-spuro(mdol-z-one-s 4'-p|pendme)-amide]. TLC: methylene
chloride/methanol (95.5) Re¢=0 .43; starting amine: 1-methyl-spiro(indol-z-one-a.4'
piperidine) (WO-A-84/29309).

Example 37: | '.(3,5-Bistri uorometh I-ben oyl)-N"-methyl-aminol-5,5-diphe
pentanoic acid N-butyl-amide

A solution of 100 mg (0.19 mmol) of 4(R) or 4(S)-IN-(3,5-bistrifluoromethyl-benzoyl)-N-
methyl-amine]-s.s-diphe_nyl-pent_anoic acid (derived from enantiomer 1, see below) and 37
ml! (0.27 mmol) of triethylamine in 3 mi of N,N-dimethylfoﬁnamide 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



-107- Exanpl e
37 2:4(R)or4(S)-[N -(3,5-Brst+if I ue+onet hyl - benzoyl)—N - net hyl - am no] - 5, 5-
di: phenyl - pent anoi ¢ acid N-[1(R)-hydroxynet hyl - 2-met hyl - propyl ] - am de; TLC
nmet hyl ene chl ori de/ net hanol (95:5) Rlerr] = 0.24; starting am ne:
2('R) - ani no- 3- net hyl - 1- but anol Exanpl e 38:
4-[ N - 3, 5- Bi wrgei6issr onet hyl - benzoyl ) - N - net hyl - am no] - 5, 5- ®CFEPPENI0SISeNt - 2-
enoi c acid N-butyl-am de A solution of 100 ng (0.19 mol) of -
4-[N-(3,5-bistrifluoronethyl -benzoyl)-N agodyl - am no] -

5-di phenyl -pent-2-enoic acid and 37 [err]l (0.27 nmmol) of triethylam ne
in 3 mM of NN dinethylfornmamde at O[err]Cis treated wwth 23 [err]l

(0.23 mol )  gbdilmisviraeiana coﬁ&hlrﬂé@dThé(re'iﬁu&%rthM pliritied By NEEH ehrbihatdpfiphy |

cyanophosphonate. After stirri roomtenperature, the reaction

mxture is cEHfk2MISH meth M"Pﬁb@gdmﬁ'a@?'hm givethe illq.compaund 98 A cRiedatsPily « h

saturated s o%wmstvwasdﬁamaa én s&huhg OTLC:ThathyleneeHlsrideéthariob (95:8) Ry €10.27;
extracted w ?é‘L’ acet &‘E 4'? The organic | ayers are conbi ned, dri ed
FatlSiad B

wi th sodium rated. The residue Is then purified by flash
chromat ography (95:5 nethylene chloride/ methanol) to give the title

conpound as TR ' ..T ' chl oride/ met hanol (95:5) Rerr] =
0. 23. The gpg’?#“ﬁ'ﬁ“‘%@ ﬁﬁ%ggd&% as follows: (a) :
4-[N-(3,5-bistrifluor orret hyl - benzoyl) N—rret hyl - ami no] 5, 5-di phenyl pent-2-e
noic acid: 1 4l el . _ '

5.0 g (9.1

bi strifl uor OMMG SWWMW4@§HM(3I§'@S‘MWMMOMMWFM| d

et hyl ester rit&Ho;

Aft)ér stirri ﬁg"@g“"@%ﬂ‘“ﬁ%&? eactﬁw&\&&ﬂgﬁﬂéﬁhwncﬁ rat eg S | ut e% W t h

wat er, and t ReaR. calumh (3Q:xiS wm bsing {930;20ihexanb/sopopanal) + 0 1% wifluoroacetic ecid] &he
| t 't f

exanesanEBAL G cbhcanih, ni1al e driaiolfiet [ 9836 od) of | tte 2ofiind

conmpound as arq/mtmeec!;asmk Qll_d:t’l's:relﬂﬂ’l-ﬁ GhiralcelBOD ¢ 3506 416mm): (95:5) Rlerr] =

0.08. The fgldahidosubn@ucds) ! nshiBar 7§ 8s Al g Wtiilicrmer 2 D5R k.

| 4-[N - (3, 5-Bi strlfluororrethyl benzoyl ) - N -net hyl - am no] 5, 5 di phenyl pent - 2
- enoi ¢ aci doly4p M.I YN 3 AR

= 0.31 i - ' |
pCT/ EP96/ 0058¢d: 6 mI of 1N sodium hydroxlde solutlon are added to a solution of 2. 0.g1(88-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 hydrochlorid éc!_d solution. The resulting precipitate is filtered,
washed with water and a small a,t'nountﬂ of hexanes. and then dried ovemight under vacuum
at50°C to give the titte compound as d 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.S-Bistn’ﬂuoromethyl-benzbyl)—N'-methyl-amino]-5.5-
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



Exanpl e 38/ 2:

4-[N -(3,5-Bistrifluoronethyl - benzoyl ) N - net hyI am no] - 5, 5-di phenyl - pent - 2-

]-am de(=—"—""""
4 [N -(3,5-Bistrifl uororrethyl
benzoyl )- N - net hyl -am no] - 5, 5-di phenyl - pent - 2-enoi ¢ acid
N-(L-leucinol)-amde); TLC. nethylene chloride/ nethanol (9:1) R.err] =
0.50 wWodaané1e3 38/ 3: PCT/EP96/00SSS

4[N -(3,5-Bistrifluoronethyl -benzoyl)-N -nethyl-am no] -5, 5-di phenyl - pent - 2-

enoic acid N-(5- hydr oxy- pentyl ) -am dd077LC. net hyl ene chl ori de/ nmet hanol
(9 1) Rerr] 0. 39 Exanpl e 38/ 4:

4-[N -(3,5-Bi strlfl uoronet hyl - benzoyl ) - N - net hyl - am no] - 5, 5-.di phenyl - pent - 2

- enoi Exafiplk 3%/2: A(RyGraSKIN-(3;5!Bistrifiuctbmuthyi- -b%ﬂt%N'—Ha@ayl-ﬂihld&]ﬁbsne

chl ori de anog r e 38/, '
4-[ N - (#@Eymmhﬂﬁﬁ&%%% %M "%if"gﬁglf%' %%]TLQ %‘eﬁwﬁn%nyl pent - 2
- enoi dlbdddnﬁﬂ(aﬁems 5}t #0224 ystartingramiing: zeﬁhmilna-takmelhylel bmtlmll de/ met hanol
(9 1) Rerr] 0.42 Exanpl e 38/ 6:

4-[N -(3,5-Bi st rifl uororret hyI benzoyl )-N - rret hyl -am noj - 5, 5 di phenyl - pent - 2
- enoi Example 38: 4 grome ehzoyisN+methyl-g =5 S-diphanvi-pe
chlorid R[err] = 0.42 Exarrple 38/7

4-[N - ( ISTri uororrethyl benzoyl) - N - net hyl - am no] 5, 5-di phenyl pent -2

- enoi c acid N-[2-(4-hydroxy-phenyl)-ethyl]-am de; TLC: nethyl ene
chl ori dey soRition oP10d ﬁglo 1ﬁrﬁfo|)]of 43NS, S-Blstriﬂutﬁoﬂﬁh}'lﬁbeﬁ%yﬂw-mem yl-amino}-

1 Sol B pent aoeisa s0d 27,8 021 o o s gl N Eﬂiny' pent-2

chlori dal’nlmﬁ RRAAmILE ald°CT %ﬁbd with 93 ?V(o 23 maidl uatyi'a%iﬁe foltowed by 38

4-[N - (3,5-Bistrifluoronethyl-benzoyl)-N - et Zl-amno-55d| henyl pent - 2
- enoi &oa%mqlquglemyémmosm dtepstiring fon4 b Al rgom temperatye, g ene

P L il oo B
- enoi gﬁe‘l‘ hﬁ?ﬁ%ﬂé‘“ﬂ%&“l‘ﬁﬂ‘ﬂiﬁ sﬁ'&%ﬂ‘@ﬂw m@t@p (95 5)

Rierr] Thé ofdanic IayeE(ﬁﬁwbmblheﬂ el with esbium Stiifatd arld contergrateda The eesiduec
synthes lszlﬁgn Sﬂrﬁlee %9‘!5 Omglo&'gghy 9& 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:

ml 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-Bistrifluoromethyl-benzoyl)-N'-methyl-amino}-5,5-diphenyl- pent-2-
enoic acid N-allyl-amide; TLC: methylene chloride/methanol (95:5) R ¢ = 0.31



WD 96/ 26183

PCT/ EP96/ 00555 —_— -109-

Exanpl e 1/ 4: o a - I

4-[N -Methyl -N - (3, 5-bistrifluornethyl-benzoyl)-an no]-5-(4-chlorophenyl)-p
ent- 2-enoic acid N[2-(3-pyridyl)-ethyl]-am de; TLC. nethyl ene

chl ori de/ net 1895:5) Rerr] = 0.08 Exanpl e 1/5: PCT/EP96/00555

4-[N -Met hyl -N - (3, 5-bistrifluornethyl-benzoyl)-am no]-5-(4-chl orophenyl)-p
ent- 2-enoic acid N-[2-(4-pyridyl)-ethyl]¢ggu de; TLC. nethyl ene

chl ori de/ met hanol (95:5) Rerr] = 0.09: Exanpl e 1/6:

4-[ N - Met hyl - N - (3, 5-bi st rifluornethyl-benzoyl)-am no]-5-(4-chlorophenyl) -

Eﬁ{‘ér?di??r‘efw g“ﬁ‘*ﬁ"“’é‘@mﬂeﬂ-"’ theyAHiRGPS. S 6Bneny-pent-2-
4-[ N - Met hyl NG () ~Brmethni-hytyl-am W-@%Msﬂﬂﬁ%n p
ent-  2-enoi Gepsoyl rh&nﬁéémﬁﬁu]m-ui éngrﬁérme o EckN- ’Lﬁb&iﬂ&F&IﬁMb?frﬂc

chl ori de/ et han Exanmpl € 1
4-[N - Met hy| e ?‘%‘?’B‘?@Fﬂ%ﬂ{?}%‘()%ﬂ-%%zoyl) ani no] - 5- (4- chl or opheny! ) -
pent-2-enoic acid N (D.L-epsilon-caprolactam 3-yl)-am de: TLC: ethyl

acetate Rerr Ww? - g .

2O\ - Wt ny| eampe i e TRV N: e o5 5 tehprRenkA-
pent - 2- enoi ¢ enoicdcld-ii- ﬁﬂy&oﬂ-mﬂﬂ%«.dﬁéhnmﬂubaenﬂommemmp:mplsp.SQLC:
ethyl acetate Rerr] 0.44, (the starting anine,

3-am no-1, 3, 4, 5- tetrahydrobenzo azepi n-2-one, is described ? i n Chem

Abstr. 99: 53dxempin 38/4: Mﬁ@lﬂﬂ@gmmemvl-benzovl) N'-methyl-amino}-5, 5-d phenyl-pent-2-

4-[N - Met hyl -diorcladidNp2-frhd ﬁéIMQfﬁFéth a:hraazmd Imetijieie @n&é}mﬁmaa&qﬁ?ny')
pent-2-enoic acid (4-acety am no-4- ptienyl - pi peri di‘neam de); TLC

acetate R[err‘:ff—0 14 [the starting am ne,

4- phenyl - 4- acet yl am no- pi peri di ne (= N (4-phenyl -pi peri di ne-4-yl )

T Rl O e e SR

pent - 2- enoi ¢ mic&dﬁN@pWthﬁmﬁdqWLq:nWeﬂemmmbmaﬁM@ 1Ry D.42
| acetate Rlerr] = 0.14 [the

Example 38/6¢ 4-[N'-(3,5-Bistriflioromethyl-benzoyl)-N*-methyl-amino}-5,5-diphenyl-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'is_trifluewmemyl-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:



WD 96/ 26183

PCT/ EP96/ 00555 S -110-

' ’ il =] roTTTe .
(=4- phenyl - pi per| d| ne-4-carboxylic acid amde), is described e.g. in Chem
Abstr. 84:180165y] Exampl e 1/12: a

4-[N -Methyl -N -(3,5-bistrifluornethyl-benzoyl)-amn no] - 5-(4-chl or,ophenyl) -

pent - 2- swowee2683i d( 4- phenyl sul fi nyl net hyl - 4- met hoxy- pi pRETEPIOINSS de) ; TLC

ethyl acetate Rerr] 0.14, [the starting am ne

4- benzenesul fi nyl net hyI 4- rret hoxy- pi#9i-di ne is described in Biorg. Med.

Chem Lett. 4 (1994) 19511 Exanpl e 1/13:

4-[N -Methyl -N - (3, 5-bistrifluornethyl-benzoyl)-an nol -5-(4-chl orophenyl) -

Dent 2 enoi ¢ aC|d N-[3 (2 pyrldyl) propyl] am de TLC ethyI acetate Rerr]
/e .

4- [ N - W@%fp%ﬁ

pent - 2- ghenaic 8 pvridyi)se
Rlerr] 5 44 Exarrpl e 1115
4-[ N - Met yl-N -(3,5-bistrifluormet hyI benzoyl ) -am no] - 5- (4- chl or ophenyl ) -

pent - 2- en0|c aC|d N-cyclohexyl am de; TLC. et hyI acetate Rlerr] = 0.6

pent 2-

Exanpl eo]dgl?

(4R)-and(49)-4-[N -Methyl -N - (3, 5-bi-strifluormethyl -benzoyl ) -am no] - 5- (4-

chl or ophenyl ) - pent - 2- enoi C. aC| d N-[2-(2-pyridyl)-ethyl]-am de are prepared
o

by chr(Bxatnp[;rmh
4-[N -

9:":

chl or ope : Sl G 30l @38 exanpl e
1/2) onRy=0.3hir acel [err] O}pr ep col um (50x5crr) usi ng (hexane/ et hanol
95:5) as eluent. Follow ng concentratlon the two pure enantioneres
(ee>99% are obtai ned as col orl ess: oils. HPLC (Ch| racel [err]

OD- 250x £xample W& 4 Methwi: (3. Srhistiflusrmethvk oA} drchioretihenyl]-pantant i oner

1) = 30, . o lindiiteioRihiie 31.c7 iy fie BhBodern A
(conti E)%e "OWM Ng exanp es ‘are syn L&@g@@ deéngﬁgq-_

_)) tfo exanpl e
4-[N - Methyl - N -(3; 5- bi strifl uornet hyl '_- benZOyI ) - ani no] - 5- (4- chl or ophenyl ) -

(pggt zg)no|E§(a'(;1"c"|eojué\:l-g4 kaﬁgtrhow_': gg_n ,- em _dle-be TLCI: rret h I4en|$ Chtlz or i de/ net hanol
pent-2-enoic acid N-(D,L-epsilon-caprolactam-3-vi)-amide; TI_.C: ethyl acetate R = 0.16

Exampie 1/9: _4-[N'-Methyl-N'-(3,5-bistrif} l-benzoyl)-amino]-5-(4-chlorophenyl
pent-2-enoic acid N-{1,3.4,5-tetrahydrobenzo-azepin-2-on-3-vil-amide; TLC: ethyl acetate R¢
= 0.44. (trie startin_g"amine. 3-amino-1 .3.4.5-téu'ahydrobéhzoeazepin-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




WO 96/ 26183 PCT/ EP96/ 00555
Rerr]= 0.1 Exarrple 5/ 25—— —
4-[N -Methyl -N - (3, 5-bistrifluornethyl-benzoyl)-amn no]-5-(4-chl orophenyl) -
pent anoi ¢ aci d N (4- et hoxy- benzyl ) -am de; TLC. net hyl ene chl ori de/ met hanol
(95:5) Rerr] =0.34 Exanple 5/26:

4-[N - Met hyl Do eédeis bi strifl uormet hyl - benzoyl ) - am no] - 5- (4- ptitvErsspbsssy| ) -
pentanoic acid N-(2-nethyl-allyl)-am de; TLC. nethyl ene chloride/ net hanol
(95:5) Rerr] =0.3 Exanpl e 5/27: -110-

4-[N -Methyl -N - (3,5-bistrifluornethyl -benzoyl)-am no]-5-(4-chl orophenyl) -
pentanoi c acid N-[2-(4-am no-phenyl)-ethyl]-am de; TLC. nethyl ene

chl ori de/ met h%ﬁ?ﬁn #hind)4- i-4-carb8mayl-pigenain® | & 45héRyl-piperidine-4-carboxylic acid

4-[ N - Met hyl - 5- bl'?sifm?uor t hy plgeiﬁzo%k& film n!(')]ppe (4-chl oroglhenyl ) -
pent anoi ¢ aci . is de d e.g. in Chem. Abstr. 1

N-[ 1, 5-di net hyI 2- phenyl 1, 2-di hydro- pyrazol 3-on-4-yl]-amde; TLC. ethyl

acetate R[errkﬁa?lﬁg? t' , -"1.1 - p-Distrifiu 'L -:u,, o_-5-4-chlol

4-am no- .
3-one(=4-amn j amnde'TLc ethyl acetate

bentanoi ¢ aci & N@E‘S @s%‘%@nﬁmﬁ“‘g%ﬁfﬂwﬂ?ﬂ%ﬂaceﬁ gergtieis BRsAdd b
Exanpl e 5/ 30: Blorg Med Chem. Lett. 4 (1994) 1951]

4-[N -Methyl -N - (3,5-bistrifluornethyl-benzoyl)-am no]-5-(4-chl orophenyl) -
Dent anoi ¢ aci d N-(D. L-epsilon-caprol actam 3-yl)-am de; TLC.. ethyl acetate
Rlerr] = 0.16Exampiefid: MW
4-[N - Met hyl - j 4 MLebiRplacammts’RANb AT OPheny! ) -
pent anoi ¢ aci yl - ‘hyl ]-am de; TLC." ethyl acetate
Rlerr] =0.1 Exanpl e 5/ 32: _

4-[N - Met hyl - gxamalaama-wm CJ: oroptian ) -
. pentanoi ¢ aci L
acetate R[ err &S W@Eﬁﬁbrﬁ? ar e

synt hesi zed analogously to exanple 4
Example 1/15 : 4

pent-2-enoic acid N-cvclohexyl-amide; TLC: éihyféce_tate Rf=06

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" Methyl- '-(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-(S-hydroxy-pentyl}-amide; TLC: methylene chloride/methanol (95:5)




WD 96/ 26183

PCT/ EP96/ 00555 o -112- Exarrpl e -
A2~ - —_— e
4-[N -Methyl -N - (3, 5-bistrifluormnethyl -benzoyl)-am no] - 5- (4-chl orophenyl ) -
pent anoi ¢ acid N-[4-(ethoxycarbonyl)-phennyl sul fon]-am de; TLC. ethyl -

acetate Rerr] =:0.45 Exanpl e 4/ 3: S

4-[ N - MMOB6I26183 - ( 3, 5- bi stri fl uor net hyl - benzoyl ) - ani no] PEERI6RISSHr ophenyl ) -
pent anoi ¢ acid N-[2-(nethoxycarbonyl)-benzyl sul fon]-am de; TLC. ethyl
acetate R[err] = 0.62 Exanpl e 4/ 4:-111-

4-[ N -Met hyl -N - (3, 5-bistrifluornethyl-benzoyl)-am no]-5-(4-chl orophenyl) -
pentanoi ¢ aci d N- (et hyI suI fon)-am de;. TLC: ethyl acetate Rf = 0.35

Exanpl eR@#EH '

4-[N -Methyl -N - (3, 5-bistrifluornethyl - benzoyl ) - am no] - 5- (4- chl orophenyl) -
pent anoi ¢ aci d N-(2- rret hoxvohenyl suI fon) - am de; TLC hexane/ et hyI acetate

(1: 1) RFéampleﬁlzs s

4-[ N - Mgk Btz ) > or ophenyl ) -
pent noi ¢ aC| d N ENYT 0X T W%w#fﬁagﬁéﬁhe/ et hyl
acetateR(‘Tuﬂ“ R[err]— 0. 25 Exanpl e 4/7

4-[N-Met hyl - N - (3.5-bistrifluornethyl -benzoyl)-ani no] - 5- (4- chl or ophenyl ) -
pent ano aC| N— 2-(2-chl or ohenl) et henyl sul f onj - am de; TLC met hyl ene
chl ori dg"ﬂg 1-AN'=-Methvi:N'- bistrifiuormethyl-banzavl)-aminolRs )

4-[N - Y hreligieAe Chibridekhom f mﬁ}l-%gphenyl)

pent anoi ¢ -acid N-[4 (N'- A sol ution of
0.1g 4-[N -

Mﬂe 5[27[ :
it

met hyl car bam)yl) phenyl sul fon

g = 108 41mithe Pt ; b
0. 048g M@ﬂpﬂﬂf" ani nopyr| dine in 8ni of met hyl ene chl ori de is stirred at
roomtenperature for 18h. After that the reaction nmixture is concentrated
I n vacuo and then UI’Ierd by chromat ography on SI I | cagel (et hyI .acetate)

to gi veExample FRBed-fhi-MethviiV-¢3.5-bistrifiupsmathyi-benzewlitaminelis-(4:chibrsbhernyily| acet at e
Rlerr) ) S S _ S ey

4-[N -
am noj -
| S pr epgorel( £%-amino-antipyrine, e.g. Fluka).

pentanoic acid N-{1-methyi-2-(2-pyridyi}-ethyl}-amide; TLC: ethyl acetate R¢= 0.1

Example 5/32: 4-{N'- -{3 S-bistrifluormethyl-ben {)-aminol-5-(4-chiorophenyi)-
entanoic acid N-[1-isopropyl-2-(2-pyridyl)-ethyll-amide; TLC: ethyl acetate Rg=0.2

Example 4 (continued): The following examples are synthesized analogously to example 4:




treating a solution of 2.5g

4<[ N -Met hyl -N - (3, 5- bi-st+ifluor net hyl - benzeyl ) - am-ne}- 5- (4- e WO
96/ 26183 .
PCT/ EP96/ 00555 -113-

chl or ophenyl ) - pent anoi ¢ acid N-[4-(ethoxycarbonyl)-phenyl sul fon] -ami de
(this Is the woegpsssnd of exanple 4/2) in 60m THF/ nmet hanol PCT/ERIMISN a
solution of 2.2g lithium hydroxide (in 15mM Herr]O for 1h at room
tenperature. Then the reaction mxture is.dqqputed wth 200m 0.05N HCI and
extracted two tines with ethyl acetate. The conbined organic |ayers are
washed with water, saturated Nad -soln. and dried (MyS(ferr]). After

evapor at i O Ofxafhie 472\eROMSIIL-(BisltifrrkATRGHABehSovE Rl st 4ahINSHIRRRE P OUS

white solid. TLC ethy acetat e - "4 2rr]= 0, Ub- -~ Anal 0gousTy rrple
4/8 - by reackepianeie gcid h-d{ethoxycaonyl)-phenylsyltenlgmides TLG leﬁ% Rf : 0.45
correspondi ng am nes - the foI | owi ng corrpounds are prepar ed: Exanpl e
4/ 9:

4-N - Met hyl - ﬁ""{"%“é’%"
pent anoi c aci ge : sakrtsomiylp-Dang
et hyl acetate Rf -—0 12 Exarrple 4/ 10 e

4-[N-Methyl -N - (3, 5-bi st_rlfl uor net hyI benzoyl) am no] 5- (4 chl or ophenyl ) -

pent anoi c aci Example4l4 N'-Me! e 0}-5-(4-chlorophe
N[[4-{N'-[2- A fpnl m de; TLC:
net hyl ene chl @yﬁ'b BHQ%%FP Ideagzll/ 11:

4-[N -Methyl -N-(3,5-bistrifl uor rret hyI benzoyl ) -am no] 5 (4-chl orophenyl) -

Dent anoi ¢ aci g, --;_; (3 BRlidh h& il hsudaf gl = anide:

TLC ethyl acs a%lé H.\r& 2VEN J fhﬁ | mb =g ul hmido]5-{4:ch Yy

4-[ N - Met hyl - geotanoic aeid d-@2rmethoxvphenysulfopi-amids )T@ﬁhmeeﬂvham%bhenyl ) -

Dent anoi ¢ aci g, Mo{es [ N'-( 2- rret hoxybenzyl ) - car banoyl ] - phenyl sul f on} - ami de;

TLC. et hyl et ate Rlerr] = 0.43 Exanpl e 39:

4-[N -Methyl -N - (3, 5-bistri fI uor et hyI benzoyl ) - am no] - 5 (4 chl orophenyl )-2
‘ ' ludyrhethé NiRS)-5-(3tehicrd

- et hgl penExngaaqvgz 2 ).5-(2 of]

conpound is prepar ed_usi ‘ s eSCEﬁ‘\%fﬂl n
s : 'fﬂ% i's

used i nst ead Ri-mtnssphonoacet | c aC| d tr| et hyI est er. The ti tI e

exan‘ple 1/ 2, pentanoic £

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

Example 4/8: 4-[N | _ heny

ntanoic acid N-[4-(N"- Isulfon]-amide: A solution of 0.1g 4-{N'-
Methyl-N'-(3, 5-blstnﬂuonnethyl-benzoyl)-ammo]-5-(4-chlorophenyl)-pentanolc acid N-[4-
carboxy-phenyl_sulfo_r_t]-amida 0.01g me_thylamlne-hydrod\londe. 0.038g N',N'-3-dimethyl-
aminoprdpyl-N-ethyl—carbddﬁmide-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)

mmo];'i_—(ct-chIoroghenm-gengnoic acld N-[mmoy-ghemlsulfmgmld is prepared by
treating a solution of 2.5g 4-[N'-Methyl-N'-(3, 5-b:stnﬂuormethyl benzoyl)-aminc]-5-(4-



conpound i s obtained as an anorphous white solid. TLC. ethyl acetate R err]
= 0.09 . WD 96/ 26183 , .
PCTEPI96/ 00555 -114- -
Exanmpl e 39/ 1: '
4-[N -Methyl -N -(3,5-bistri fI uor et hyl - benzoyl ) - anmi no] - 5- (4- chl or ophenyl ) - 2*
- nethyl-pent-2-enoic acid N (D, L-epsilon-caprolactam 3-yl)-am de: TLC
ethyl aowosensisferr] = 0.16, is prepared anal ogously PETERIVAISS 30.

Exanpl e 39/ 2:

4-[N -Methyl -N -(3,5-bistrifluor met hy113enzoyl-) - am no] - 5- (4- chl or ophenyl ) - 2
- et hyl - pent 2-enoi c acid N-cycl ohexyl -am de: TLC. hexane/ et hyl acetate
(1 1) Rerr] 0.34, is. prepared anal.-ogously to exanple 39. .Exanpl e 40:

4-[N - Nechlqrbpnényo-ppﬁmbmsaadw-memmdbemwmn}mﬂdew(m el or ophenyl ) -2

: h I d
s prepegompiind BF wlaniiis Sfinetint FrPMiobiehny(15) iy & sBlbatCer 2480 ool es
and 3, chycegide (inat5mi rlﬂzg)éqr thait room fegphrature Tmhomrempmnumaum«s used

I'nst ead 005 BIUBRAAE dis

obt ai nedﬂgg an grmrpho'?snu. I.1.e s&{o‘ﬁmlﬁh@%ﬂ?ﬁ@g ate IQFQ%%H

Exanpl e 18Yersfte wasba with mater ssatusaled HlaGlkeoky and dm@(mﬁamm enamreﬁoogbusl y to
examp e the solvith Bt orbpSurd i bb BERI

corresp e 8Pbenzoyl F&: 'e ol?i‘w;a/flgglﬁﬁgﬁ?boxy |£€|'§1ELg:ybﬁ?o£tcP 3
respecti € s used Exarrpl e 1/18: _ _ _

4-[N - Met hyI N - (3,5-dichl oro-benzoyl ) - am no] - 5- (4-chl or ophenyl ) - pent - 2-
Eronet S Ayfhidgoliy B EARG HE ) rachil 5 carbihe sl ¥F iample 43) witrthe L") ©
4-[N - N@h;kpdhdnﬁ&nﬂnﬁd%qfdﬂmn@yompmﬂﬂiepieﬁaﬁe&h| orOphenyI) pent - 2-enoi ¢
acid N-(2-nethoxy-benzyl)-am.de; TLC.. ethyl acetate R err] 0. 39

Exanpl e 1/ 20: -

np )
4-[N - MR®I2-N - (2, 4-di et hyI benzovl) ani noJ - 5- ( 4- chl orophenyl) pent 2-
enoi c acid N-(2-nethoxy-benzyl)-am de; TLC. hexane/ et hyl acet ate (1: 1D

R[ er r] = 0.2 "R
Example 4/10: 4-IN'-Methyl-N'-(3.5-bistrifluormethyl-benzoyl}-amino}-5-(4-chlo hen yl)-
pentanoic acid N:[EI_-{LI ;Q-(Z-gyndm-ethmﬂ gxﬂ:ggenylsulfon]];_a_mld TLC:

methylene chlondelmethanol (9:1) Rf 0.4

Example 4/11: 4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzovl)-amino}-5-{4-chiorophenyl)-
noic acid N-{4-(N"-benzyl-N" =metfy carbamo ohenylisulfonl-amide; TLC: ethyl
acetate Ry=0.26 -

Example 4/12: 4-[N'-Methyl-N'-(3 5-b tnﬂuormeth l-benzo -amino 5- 4-chlorophenyl): -

ntanoic acid N-{4-[N"-(2-methoxybenzyl)-carbamoyll- sulfon)-amide; TLC: ethyl *
acetate Rg=043 | | o -

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 described in example 172, except that in step 1d) triethyl-
. 2-phosphono-propionate is used instead of phosphanoacetic acid triethylester. The title
compound is obtained as an amorphous white solid. TLC: ethyl acetate Rf=0.09.




Exanpl e 1/22:

4-[ N - Methyl - N - (3- ni tro=henzoyl ) -am-no] - 5- (4- chl erephenyl ) - pent - 2- enoi ¢
acid N-(2-methoxy-benzyl ) am de; white crystals, mp. 166-168[err]C

WD 96/ 26183 PCT/ EP96/ 00555

- F15- Exanpl e 1/23:

4-[N - Met hyl \ﬁb @y ridyl carbonyl)-am no] - 5- (4- chl or opheny| peTErYsnRENsENOI C
acid N-(2-nethoxy- Benzyl)-am' de; TLC. ethyl acetate R err] = 0.16 Exanpl e
18 (continued): The follow ng exanpl es are4agnt hesi zed anal ogously to
exanpl e 18: Exanpl e 18/ 28:

4-[N -Methyl -N -(3,5-bistrifluonmethyl- benzoyl) amno} 5(1 nmet hyl -1 ndol - 3-

yl) - pent anoi ¢ gggng '%swdﬁu bl =8 BlirifuBhfisthiibe -., 818 @chRrdohionyiy2-
starting anine ueed: D =TT - - am 10- 7~ TTE 'P
Exanpl e 18/ 29methyl-p nt-2-eno| acid No(0 repsilon-caprolactam-3-vi amld LC: ethy!a ate Ry =

4-[N - Methyl - bi1g( ig.gre rédéhélbelﬂk Bxdm agoyl) ani noj - 5- (1-met hyl -i ndoI 3-
- yl)-pentanoi c aci.d N-‘?;Z phen ?E?/I) a'?nede R[err] (et hyI acetate) = 0.40
Exanpl e 18/ 30:

4-[N - Met hyl - uxamaleasknsw—inb (B)5\tisthirRion ehivropherigl}-2-3-

I ent anoi c_aci o ' I d
>F/e[)erp] (et hy| TRTRE g N-Cvcohex Z%Mes??a?%@%f(hﬂ?% ﬁg" is
exanpl es are pgepal'emanalntoaslnla)g(amﬂlejsﬂo exanpl e 19: Exanpl e 19/ 9:

4-[N -Methyl -N-(3, 5-bi strifluormethyl - benzoyl) - am no] - 5- (1- et hyl -i ndol - 3-y
| )- pent-2-enoic-acid N benzyl -am de, R[err] (et hyl acetate/ hexane 3: 1) =

0. 46 Exanpl Examplg@to N'-M thyl-N'- 35- 'I-benz mino}-5-(4-chloroph

4-[ N - Met hyl - N . 4 3 75 Yn-e ' 3-
yl) - pent - 2-end i -pnenyr-etr 0 %or?péwbdﬁ?ﬁﬂétérggéﬁﬁb

0. 38 Exanpl gxqoyylme same methodoogyas ,esenbed mexa s 1 and 3, except thatin step 1d)

4- (N - Met hyl - K?idnbfsd rﬁiéi%)dse@ﬁﬂﬁ%b) I?d%bﬁ&]o’aéetfcledmﬁ: bﬁﬁ'@hﬁ‘

yl) - pent - 2- en0| C aC| d tetrah)“drobenzo azepl n-2-on- 3- )ﬁ am de,
Rl err] (et hyl g,undu obtained as an a ous white solid. TLC: ethyl acetate f=

Example 1 gcontlnued) The follewmg 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-memo -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-methog—bengl)-amld e; 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¢=

Example 1/22: 4 inoJ-5- 4-chlo henyl)-pent-2-enoic acid
(z-methog-benzylﬂmld whlte ctystals m.p. 166-168°C



= 0. 425 Exarrpl e 19/12: .
4-[ N -Methyl -N - (3, 5-bistrifluornethyl-benzoyl)-am no]-5-(1- rrethyl-lndol 3=

—yl—)——peﬂ-t——Q—-afrm-e—&e-l-d—H—beﬂzoyl nmethyt=—amrdes—Rerr] (ethyl-acetate) 0.38;
starting am ne used: phenacyl am ne WO 96/ 26183
PCT/ EP96/ 00555 - 116 -

Exanpl e 19/ 13:

4-[N - Meo berd618d - (3, 5- bi strifl uor net hyl - benzoyl ) - ami no]"c@mmhyl -i ndo- 3-
yl)-pent-2-enoic acid N (DL-epsilon-caprolactam 3-yl)-am de, R err](ethyl
acetate) = 0.29; starting am ne uséd®-D, L-3-am no-epsilon-caprol actam|[=
(R 'S)-3-am no- hexahydro azepi n- 2-one] Exanpl e 19/ 14:

4-[N -Methyl -N -(3,5 blstrlfluornethyl benzoyl) amno] 5(1 methyl-lndol
yl) - perExaﬂ'lplmﬂE& -Me t: ) i{4ichlorbphenyl 2+8N0ic

4- [N - VB i [ - TLC ?‘ﬁ{/l‘o%%nzdylg" am no] 5- (1 met hyl -i'ndol - 3-

yl ) - pent - 2-enoi c aC|d N ( 2- rret hoxy benzyl ) - am de, Rlerr] (et hyl acetate) =

‘0. 47 %@g@_@_@me following examples are synthesized analo ously |
4-[N - Istrifluormethyl-benzoyl)-am no (1 rrethyl-lndol 3-

yl)- per??‘a'l“’l?n@FC acid N-cycl ohexyl-am de, Rerr] (ethyl acetate) 0. 39
Exanpl e 26 (continued): The followi ng exanples are synthesized anal ogously

b6/ 10, ExBmple,128: 4-IN-AERy NP Sl Tuamne RO ADIOPLS-LMBRUTIOOHS: 11 | ol 3

Ay[l-\l [ypentanoic-said NH(DMeuEinbl)-awmide| Ry (ethylecetats) =017 staingamine(sed: D-

bi stri W‘Lctonr& 'ﬂ@f‘gﬁé W?mgl-r;rpe&fangl](l H i ndol - 3- yl') - pentanoi - aC| d

N- (hexahydro-azepi n-2- -on-3-yl)-anmide}, Rerr] (et hyl acetate) = 0.19

EX | U U
41N - Geiiipl 828, 4N Methyi1y1() 2 istyiomettybbenzoy-aminokS.(kmetindotS: 5 )
pent andlwea@nmcﬁcﬁﬂ-@-mM&ﬂmw.cﬁsMﬂM)Hﬂzoon 3-yl] amide, Rerr]
(ethyl acetate) = 0.42 o

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 aoetate) =
0.025

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

Example 19/9: 4-[N'-Methyl-N'-(3 s-btstnﬂuonnethyl-benzoyl)—ammo]-s-(1 methyl-mdol-s-yl)-
pent-2-enoic-acid N-benzyl-amide, Ry (ethy! acetatethexane 3:1) = 0.46

Example 19/10; 4-[N'-Methyl-N'-(3, S-blstﬁﬂuonneﬂ\yl-benzoyl)-ammol-s-(1-methyl-indol-3-
yi)-pent-2-enoic acid N-(2-phenyl-ethyl)-amide, Ry (ethyi 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



Exanpl e 26/ 12:

4=-[ N -Met hyl -N - (3, 5- bst+iHuor net-hyl - benzoyl ) - amaet - 5- (1- Hi ndol - 3-yl ) -
pentanoi c-aci d N-cycl ohexyl -ami de, R err] (ethyl acetate) = 0.44 Exanpl e
26/ 13:

4°[N -Methyl -N -(3,5-bistrifluornethyl-benzoyl)-am no]-5-(1-Hindol-3-yl)-
pent anoi ¢ aciwbdé26i3 euci nol ) -ani de, Rl err](ethyl acetate) PCHERIGNOSSS

WD 96/ 26183 ' ,

PCT/ EP96/ 00555 -116- -117-

Exanpl e 26/ 14:

4-[N -Methyl-N - (3, 5-bistrifluornethyl-benzoyl)-am no]-5-(1-Hindol-3-yl)-
pentanoi c-acid N-(3-N', N'-di net hyl am no- propyl )-ani de, Rl err](ethyl

acet at e) =0. 02 | 3 .

e oL O B ESGUSL i 3 piolomorys bzt amigt-(-me k).
pent anoi c- aci ﬂrmmzmmuﬁews)lommMam@m)}am@ rﬁfl(etaﬂacam =0.2%

Exanpl e 26/ 163tarhn amine used: D,L-3-amino-epsilon-caprolactam [ = (R.S)-3-amino-hexahydro-azepi
4-[ N Met hyl - (3°5 '.str.f?uorrr'é'thw Rt | O Sk Bnine-hexahydrg-azepin-

pent anoi c- aC|3i’°RPbenzyI am de, Rlerr] (ethyl acetat e) = 0.61 . Exanple
26/ 17:

AR FER I AT R PR AT O T

Exanpl e 26/ 18yl)-pent-2-enoic acid N-(1-naphthyimethyi)-amide, Ry (ethy! acetate) = 0.41
4-[N -Methyl-N - (3, 5-bistrifluornethyl-benzoyl)-am no] -5-(1-Hindol - 3-y| ) -
pentanoic acid N-[1l-(1-naphthyl)-ethyl]am de, R err] (ethyl acetate) =

0.595; st art i Exampte 18/1504-{N-Methyi-N-(3;5-bistriflgcmethybipdrizbyl)-amino]-5-Fimathybind6l/3t 9 :

pentanoi ¢ aci HRORZRRICAH %%e@‘f%g@ﬁ%@% o Spagi 4914750 V)

27 (continued): The follow ng exarrpl es are synthesi zed anal ogously to

exanpl e 27: 2 .

A IN - Wo hy) - R RoRs Lk ey A AT
pent - 2- enoi ¢ ¥kpenti- lc_acaq)urwdnhwbamidacﬁfa( ptate) w030 R[err] (et hyl ene
chl oride/ methanol 19:1) = 0.29

ggmple 26 {continued): The folldwing" éxamples are synthesized analogously to |
example 26:

Example 26/10:4-[N'-Methyl-N'-(3,5-bistrifluormethyl-benzoyl)-amino}-5-(1-H-indol-3-yl)-
pentanoic-acid N-(D, L-epsulon-caprolactam—&yl)-amide{ 4-[N'-MethyI-N'—(3 5-
bastnfluonnethyl-benzoyl)-ammo]-s-(1 -H-mdol-s-yl)-pentanow-acld N-(hexahydro-azepin-2-
on-3-yl)-amide}, R¢ (ethyl acetate) = 0.19

Example 26111 4-[N Methyl-N'-(s 5-bistrlfluonmthyl—benzoyl)-amino]-5-(1 -H-mdol—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-bistnfluonnemyl-benzoyl)-ammo]-5-(1-H-mdol-s-yl)-
pentanouo-acld N-cyclohexyl-amlde Rf (ethyl acetate) = 0.44

mp 26/13; 4-[N'-Methyl-N'-(3, 5-b|stnﬂuouneﬂ1yl-benzoyl)-amlno]-5-(1-H-lndol-s-yl)-
pentanoic acid N-(D-leucmol)-amide R¢ (ethyl acetate) 0.26



Exanpl e 27/ 11:

4[N Met hyl - N - (35b|str|fluorrrethyl benzoyl ) - am no] - 5- (1- Hindol -3-yl)- -
pent=2=enorcacT o N[ I3 24, 5-tetrallydrobenzo- azepi n- 2-on-3=yt fam de, RerTT .
(ethyl acetate) = 0.33 Exanpl e 27/ 12: )
4-[N -Methyl -N - (3,5-bistrifluornethyl-benzoyl)-am no]-5-(1-Hindol-3-yl)-

pent - 2- enoi c-aci d N-benzyl -am de, R err] (ethyl acetate) = 0.45 . WO
06/ 26183W0 96126183 PCT/EP6/00SSS .
PCT/ EP96/ 00555 : - 118 -

Exanpl e 27/13: - 117 -

4-[N -Methyl-N - (3, 5-bistrifluornethyl-benzoyl)-am no]-5-(1-Hindol-3-yl)-
pent -2-enoic acid N-[&Z phenyl ethyl)-amde, Rerr] (ethyl acetate) = 0.52
Exanpl e Example 26/14: 4-[N-Methyl-N' (3 S-bistri uormethyl-benzoyl)-amino]-s-ﬁ-H-lndol-s-yl)-

4- [N - Myjehidnoit-aciaN-3- R, Ne-inieit{RiniiRs-pro) Ipﬁﬁﬂﬂﬁplzg[aﬁﬁ‘d&ﬂiaté‘(M' ndol -3-yl )-

pent-2-enoic-acid N (2-net hoxy benzyl)-am de err| (ethyl acetate) = 0.51
Exanpl e 27/ 15:

4-[N - _mzﬁLdLEl-[Nf-ﬂh!hKﬁN 4ssxﬁi§tﬁrmbmmiypauﬂzbylﬁ§mmi-s-ﬁ H:inddl-_ I - 3 yl)-
pent - 2- eno;ac ita -(ZC-XIe{h égnzy mm(lje Rﬁgﬁ'lyuce{a?et)rlydtlgca ate) =

Exarrplep”
4-[ N - Met hyl - N - - (3, 5-bi strifluormethyl-benzoyl )-am no] -5-(1-Hindol-3-yl)-

ent - 2- : 4 |.ne

R or 1 ( ERBplL S A 81 BBy Bl Sl SRR oy -

4-[ N - MpentanoirtacidN-benzysamide, Redetpiacstate) e@81y | ) - ani no] - 5- (1- H-i ndol - 3-yl ) -
pent - 2- enoi ¢ aci d N-(3 N'-di met hyl am no- propyl) am de, R[err](et hyl

acet at e) =0. 015 e 27/ 18:

4-[N - NMM&MBHN &VITN'i(%&bMMMMMWBH-@MMoI 3-yl)-

pent - 2- wﬁhﬁo.esudwﬁkehmma.?@rﬁ,%ﬁ%@i pyhy! acetate) =-0.125 and

0.20 (diastereo
4-[N -Methyl -N -(3,5-bistrifluornethyl-benzoyl)-am no]-5-(1-Hindol-3-yl)-

pent - 2- mngg__mmwémym wsbmm&mﬂwﬁbﬁﬁémmaﬁemmnwﬂ 14 and
0 24 (d| ast er.eo

5 | VPRGOS SRE Nty SRR Y'heiﬁw‘;?mVPL%éﬁfEﬂmhwﬁcﬁS%stemam| 3oy}

used. 1-(1-ammoethyl)-naphtha|<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>