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ACYLAM NOALXENYLENE- AM DE DERI VATI VES AS NK1 AND NK2 ANTAGONI STS The
i nvention relates to the conpounds of formula |

[err] WO 98/07694 PCT/EP97/04436

(1) . wherein R is phenyl that is unsubgtituted or is substituted by 1,
2 or 3 substituents selected fromthe grodp hal ogen. |ower alkyl,
trifluoronethyl, hydroxy and | ower al koxy, R is hydrogen or | ower

al kyl, R2 is hydrogen, |ower alkyl or phenyl that is unsubstituted or is
subst i t ut ed AGYLAMINDADKERYLENE-AMIDE DERTeANTEESSAS 1mGtavh SROAREAZONGSUP hal ogen,

| ower al kyl, trifluoronethyl, hydroxy and |ower alkoxy, R3 is phenyl

that is unsu tltut ed OltdsS ubsti t ut or 3 substituents sel ected
fromthe gr inyenion aqs&azn ”“Sst?ﬁgm%‘gret hyl , hydroxy and | ower
al koxy; or is napht hyI (= ndoI 3-yl or 1-lower alkyl-indol-3-yl,
Rler]' and Rerr]" are each independently of the other hydrogen or |ower
al kyl, at least one of the radic8is R[Egr] apgd Rlerr]" being hydrogen,
and Rlerr] is C[err]-C[ep;QcydﬁFI kylé D- azagjycl ohept an- 2-on-3-yl or
L- azacycl ohept an- 2- on- 3-yl ;

yELonep 7 e \C/C\N,ns

o) |

Rza:;H‘”A

)

wherein

R is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the
group halogen. lower alkyl, trifluoromethyl, hydroxy and lower alkoxy,

R. is hydrogen or lower alkyl,
Rz is hydrogen, lower alkyl or phenyl that is unsubstituted or is substituted by 1, 2 or 3 sub-

stituents selected from the group halogen, lower alkyl, triflucromethyl, hydroxy and lower
alkoxy,

Rs is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the
group halogen, lower alkyl, trifluoromethyl, hydroxy and lower alkoxy; or is naphthyl, 1H-
indol-3-yl or 1-lower alkyl-indol-3-yl,

R« and R,” are each independently of the other hydrogen or lower alkyl, at ieast one of the
radicals R’ and R," being hydrogen, and

Rs is C5-Cecycloalkyl, D-azacycloheptan-2-on-3-yi or L-azacycioheptan-2-on-3-yt;

and salts thereof, to processes for the preparation of those compounds, to pharmaceutical
compositions comprising those compounds, to the use of those compounds in the thera-



and salts thereof, to processes for the preparation of those conpounds, to
phar maceuti cal conpositions conprising those conpounds, to the use of

t hose conpounds in the thera-

- 2- peutic treatment of the human or animal body or in the manufacture of

phar maceut i @& ogg?6830Si ti ons. The general terms used her eipgahgpefoan
her ei nbél ow preferably have the foll ow ng neanings within the scope of this

Application: The term "l ower" denotes &%adical havi ng up to and
including 7 and especially up to and including 4 carbon atons. Lower

al kyl 'is, for exanple, (Jerr](err]alkyl, preferably (err]-Cerr]alkyl,
especially mtwrea&xnehtexfltyelhummbrmml@géseeﬂ in theymamifapjure ofpharmiaceutioal | ower
al kyl are r’rg&g &khyl, n-propyl. isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, % ) neopentyl n- hexyl and n-heptyl. Hal ogen is, for
exanpl e, £l uor| ne chI ori ne, brom' ne or | odine. Hal ophenyl is, for

exanmple, (fkyg FQneraFtBhﬁH Used ﬂH’rélH&sov@ ranél QQQI&BBW&erany%% ﬂ@%licﬂnh@r ophenyl
or chl oropheny especi al | | uo or 4-chl ordphenyl, and hore
especi al |y Meanings wikia tge s"°Pelﬂf Mﬂﬁ'&ﬁ'ﬁ/ for exanpl e, dichl orophenyl,

d|fluorophenyl or chlorofluorophenyl preferably dlchlorophenyl or

di f1 uorophe ecially 3, 4- oroph uo hen and
nore especi 3%? {erm B’ r %ﬁiﬂf av'"?r'ﬁ"ﬁ%%ﬁ% Wé’Hé’i"g 7§md 193? ‘éﬂ?‘gﬁ'ﬁlt ahd °
trifluor ophm;ddmgm d:arbmhbtomphenyl 1- Lower al kyl -i ndol -3-yl is, for
exanpl e. 1-nethyl-indol-3-yl.

Lower alkyl is, for example, Cs-C-alkyl, preferably C-C,alkyl, especially methyl and ethyl,

and more especially methyl. Examples of lower alkyl are methyl, ethy!, n-propyl, isopropyl,

n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, necpentyl, n-hexyl and n-heptyl.

Halogen is, for example, fiuorine, chlorine, bromine or iodine.

Halophenyl is, for example, (fiuoro-, chloro-, bromo- or iodo-)phenyl, preferably fiuorophenyl
or chlorophenyl, especially 4-fluorophenyl or 4-chiorophenyl, and more especially
4-chlorophenyl. '

Dihalophenyl is, for example, dichiorophenyl, ditluorophenyi or chiorofiuorophenyl,
preferably dichlorophenyl or difluorophenyl, especially 3,4-dichlorophenyl or 3,4-
difluorophenyl, and more especially 3,4-dichlorophenyl.

Trihalophenyl is, for example, trifiuorophenyl or trichloropheny!.

1-Lower alkyl-indol-3-yl is, for example, 1-methyl-indol-3-yl.

C1-CsCycloalkyl - and analogously Cs-C,cycloalkyl - is in each case a cycloalkyt radical
having the number of ring carbon atoms indicated. C;-CyCycloalkyl is therefore, for

example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl,
preferably cyclohexyl.

D-Azacycloheptan-2-on-3-y! corrasponds to the following group



Cerr]-Cerr]Cycloal kyl - and anal ogously [err]-C [err]cycloalkyl - is in
each case a cycl oal kyl radical having the nunber of ring carbon atons
indicated. CJerr]-Cerr]Cycloal kyl is therefore, for exanple, cyclopropyl,
cycl obutyl, cyclopentyl, cydohexyl, cycloheptyl or cydooctyl, preferably
cycl ohexyl . WOPIEy | ohept an- 2-on-3-yl corresponds to the FPEEEBIFHESyr oup
-3 - -3- [err] which is
derived from DX +)-epsilon-caprol actam (am no- )substltuted in the 3-position
[[err] D-3- am no-epsilon-caprolactam =

(R) - 3- am no- hexahydr o- 2- azepi none] . Anal ogously, L-aza-

cycl ohept an- 2-on-3-yl corresponds to the 0
[err] which is derived fromL(-)-epsil§p-c prolactan1(an1no ) substituted

in the 3-position [[err] L-3- am no-epsido rolactam =

(S) - 3- am no- hexahydr o- 2- azepi none] . Sal t sjof conmpounds of fornula | are
especi ally pharmaceutically acceptable salts. Com pounds of formula I
having a basyficHiOuhivaBom ()6 t1f3B irs fHelaSpdltio [ ~ D-3-
suitable m ng'?"a am'& suc%%s’gﬂlggcgﬂmflc a Fé urlaé aci oFd(()%t{Dh[ b-3

phosphori c aamdxo-dpsﬂoremnqda@tammtaﬁmmmsahmz-abemmmsﬁnaingbﬁdy.é.saza-
hydr ogen sulg l% zp&p‘g_e,p@&rp;s nds\%%f E conpounds of formula | contain
an acid group respon i W|th s are al so possible, for

exanpl e correspondl ng al kaI| nmetal or al k e earth netal salts, for
exanpl e sodi um potassium or naegnesi um sa ts or salts with ammoni a or
organi ¢ am nes, for exanple ammoni um sal NHhe conmpounds of fornula |
have val uabl e pharnmacol ogi cal properties. particul ar, they

i
O
which is derived from L(-)-epsilon-caprolactam (amino-)substituted in the 3-position {= L-3-

amino-epsilon-caprolactam = (S)-3-amino-hexahydro-2-azepinone)].

Salts of compounds of formula | are especially pharmaceutically acceptable salts. Com-
pounds of formula | having a basic group may, for example, form acid addition salts with
suitable mineral acids, such as hydrohalic acids, sulfuric acid or phosphoric acid, for
example hydrochlorides, hydrobromides, sulfates, hydrogen sulfates or phosphates.

Where the compounds of formula | contain an acid group, corresponding salts with bases
are also possible, for example corresponding alkali metal or alkaline earth metal salts, for
example sodium, potassium or magnesium salts, or salts with ammonia or organic amines,
for example ammonium salts.

The compounds of formula | have valuable pharmacological properties. In particular, they
act as neurokinin antagonists (NK antagonists) and are therefore capable of preventing
disease symptoms that are caused inter alia by the production of substance P (NK1
receptor) and neurokinin A [ = NKA] (NK2 recaptor).

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

peptides, especially tachykinins and CGRP ( = calcitonin gene-related peptide). The activa-
tion of the sensory nerves resuits in a local release of neuropeptides inside the lungs. More
especially substance P and neurckinin A are produced, which trigger an acute inflammatory



act as neurokinin antagonists (NK antagoni sts) and are therefore capabl e of
preventing di sease synptons that are caused inter alia by the production of
substance P (NK1 receptor) and neuroikinin A [= NKA] (NK2 receptor). The
respiratory tract is equipped with sensory nerves that contain a nunber of
neur o- peptwgesnrssspeci al |y tachykinins and CGRP ( = cal ci POITEPD7/04436
gene-related peptide). The activa- tion %f the sensory nerves results in a
| ocal rel ease of neuropeptides inside the Tungs. Mre especially substance
P and neurokinin A are produced, which trigger an acute inflammatory

-4 - reaction termed neurogenic inflammtion. That |nflammatory reaction
proceeds ndeastipniermegipeurogerip infamaation; JhatiRflarmmatoptieactios nsagreds mainly via

vasodi | at atyefrecBhtsf &Xidation aRb .Acﬁﬁéeaspacfaﬁg %gadfraaﬁorpinaérasdséwregw e,

| eukocytes and excessive secretion of nucus, and also bronchoconstrlctlon
(mai nly vi deemitmentof @ﬂa@mai%ieﬂmﬁvtﬂsmpﬁxeesseregsmvoq sfpucuscapd ¥89 ] . Those

t achyki nin b%am%&\smﬂ mmmhafaewaue.esf :ﬁé naﬁruanm 2 recdpiér (NK2rEBépofioi cal

action of the cor‘rﬁoun S 683 ﬁq especially on the

ant agoni sat \ofie HenykRin Rﬁi"‘? %’@éﬁ?' f%‘efeaa §hM¥al 1y generally also on the
ant agoni sati on of the NK2 receptor. The conmpounds of fornula | are
therefore e of inhibiting. neurogenjc,infl I on and .

t achyki ni ncﬁﬁo‘%@%&cﬂo&f?@ %‘3’89&???‘?8?1"8&9" s%h‘é“&%%ﬁ@@aee“é?"fye%‘g‘* of the
conpounds aintdgonisatian df tihaNKD eecaptonasd additiohalhy garseraliyadsoi on the antagonisation\of Vo
test metho r NKA( 4- 10) -
I nduced Ca F%IN?'IG%?WI g{bgégéslr&a}r{a@yﬁH}Q?@A{éfgﬁr&é@g H%lkbﬁ]&e e hansters,
whi ch expr meobrﬁﬂlamﬂohﬂnﬁmchﬂml&mdww bropehaspestictionni th | CJerr] val ues
fromabout 10 nM Furthernore, in an NK-2 bindi ng assay, in which they are
tested for their ability to inhibit the bindin err]-NKA to hr NK2CHO
cells [cul tme@%mmueﬁgeaﬁef thg cpmpepnds;qf WP%H teated by yarious)

Subr amani arn Glrod in vivd 186 HEthodd. FBeMamplE: in vild rmﬁnhé -AlkBjNKA(230
t hey exhi bl? ICSCr)mygl ues fro?n abohj% mpﬁ/l ‘I”n g%gll'tlon ?)%ﬂgé“are effecilve

for exanpl dndyged@a, dnflux intg gvagian oslis e irapsisgten, Ghinese hAmSters, Which expregst h EDw
val gishof &b@b&hblﬂargﬁurtinaﬁﬁémwﬁm(zracédi&(sjtﬁﬂilmmt ; b St g0 aM/en 2 4, 12
or our s 1 Or Q ryavenous a rati.o

['Sar o, Nt ( e a2 bingig B88sb which et s B for eattesh e e o,
i ncrease i rbinding oft T*RNKA6 hiNK2OHD eelisijcultue apniditicns gdyeall isalationdoryNK2CHOMe  of

the compoungs s, S?N) éﬂHJaﬂzahnaﬂre‘? Sg.‘féiﬁfskrhg oBhys. gx%% SCorhih, é&?g‘sﬂ?)‘é 1812-18%6),

bronchospasm gul nea he i ncrea
i ntratrachehey m&iﬁsoeyalt@s ifrnumb@elt boM: Imadditieonchey argrefiattive; tor example, @ vivo

097k of (gt ik BBERlsad ot o s PG BE b VbR T8 G . O

exanpl e,

the test compounds being given 2, 4, 12 or 24 hours prior to the intravenous administration
of 3.0 ug/kg of [Sar9,Met(02)11]}-substance P [ = SarSP]. The challenge by SarSP induces
an increase in intratracheal pressure in the guinea pigs. Furthermore, some of the
compounds of formula | are effective p.o. also in the in vivo NK2 bronchospasm test in
guinea pigs. In that case the increase in intratracheal pressure is induced by intravenous
administration of 0.8 pg/kg of [beta-Ala8]NKA(4-10), the test compounds being
administered, for exampie, 2 hours prior to the challenge.

The compounds of formula | are effective espacially as antagonists of NK1 receptors. Their
action on that class of receptors and their action on related receptor systems, for example
NK2, render the compounds of formutla | therapeutically useful in the prevention, the treat-
ment or the diagnosis of a number of diseases, for example diseases of the upper and
lower respiratory tract, for example bronchial asthma, allergic asthma, non-aliergic asthma,



The conpounds of formula | are effective especially as antagonists of NK1
receptors. Their action on that class of receptors and their action on

rel ated receptor systens, for exanple NK2, render the conmpounds of fornula
| therapeutically useful in the prevention, the treat- ment or the

di agnosi s of ¥OA¥PI of diseases, for exanpl e diseases of tPCIERIBO4436Nd

| ower reéspiratory tract, for exarrpl e bronchd al asthma, allergic asthma,
non-al | ergi ¢ ast hng,

-5 - allergic hypersensitivity and hypersecretion conditions, such as

OO OOy P S B r ORI g 2R ot oy e
pul nonary hi gbrdsts;)pulmnewsﬂbras;s dwgnmmebgnesmméweﬁa pl!inlnaﬁﬂj Qﬁd Bifoncﬁnﬁle
i ar r hoea, - maeuadcpe Glet s Hlinary bR Ricbal R SBTR, ndlidshBtn arsutassS dhcases o
affective, t ﬂMmmtmlnalnMMEQrohd'smw $iireprubgie disensie/ dibrritord, mal-

P Prree! ¢ o abstorhushiRhs, Wethvfifioff SohaRcHsD i BB obrdlyg bf Piam i

and other forms of crania aln | seases
vessel s. sugisorders efdhe Fﬁ'ﬁl’aé BNq periphieral nenvaussysten, stich dsdppressiohcanxiety states

mi croci r cul aiigrdinelanddiHe? Wrmisiot SRR péi Céirokass eH&glsséféé%séé‘S’! thie/ Gidod gésgsgés ©S
of the imune system and of tgi reticul ohistiocyfary system suc

the splenic §H [FERryal vesse €'§°a§96ﬁﬂ'ﬁ’ﬂquﬁéh%"°r9§lfw'%tﬁd inyarious tissues,dachs
in which thaesteisikimaraf eyes) disédses bithe iM sybitdis afd oﬂﬁé‘@hcui@r‘uﬁfo@ﬁag system,

subst ances age vol.ve thogenesi s at h nd aeti 0Ol

As al ready ning Hl%n'gg' e ?Q{%*g%ﬁ%ﬁﬁgﬂ SHES: Fondl s&@ 'géncg?ff‘%’g%?ﬂ'%‘!@ irgwhich
subst ance P. thewdien atwaurékining yachykininspoothervelated subsance3 ar@ingoldbSAtRer S, f or
exanple in Cgm*’ééf%&hﬁéfhg'ghﬁndmi°mﬁgr aine and in certain disorders of t he
central nervous Syste suctr as In anxiety states, enesis, schizophrenia
and depression, and in certain notor disorders, such as in Parkin- son's

di sease, andag gﬁeadgﬂ-gérﬂfo'nm EnipdlingS 3P0 ut§ 't’E& a@%n#aﬂ?ﬂngig @F@j&%@fg Py

arthritis, |r|t|s conjunctrvitrs, 1n diseases 0
organs, suchSHestancef} P'Hﬁa'&h@%'ﬁﬂtfﬁled" variqus elsiordess, forexample injeanglitiofis ofpmin,

gastroi nt est lnﬂﬁﬂgréir)ésérﬁﬁh ceH&h d%%rde&: é!'tﬁ@ééﬁtﬂal’ﬁer%ﬂs' tam2glith a@ﬁr??#& states,
S

di sease, and in subst ance- P- antagoni sin

be denonstr a?'@ﬂs's'f%ﬁ &Hﬁ?}? gnd &gpﬁeﬁﬁ'?'b\@d in ¢priajpy moter d'?%ﬁ’e'&)@é!ﬁ’b pain l?amn-
bi ndi ng of [ sun'd tissasesamdaigo iR itflanifistoyQiiseases, SLdH e ih ﬂld:hﬁtdi@iﬂfﬁitl& 866U

assay accord Ci ba F undat i on m 91 (1982)

o6 00, 1 patfrishyh iibodsd5 o 10 e Bt Buch A St apc ffvorie. T

i nventi on r ebrapehitisy incdisorders\of the mminmammmfsuémamlmekamhemmb and
Crohn's disease, and in hypertension.

The substance-P-antagonising effects can be demonstrated, for example, as follows: in
vitro, for example, the binding of *H-substance P to the bovine retina in the radio receptor

assay according to H. Bittiger, Ciba Foundation Symposium 91 (1982) 196-189, is inhibited
with ICs; values of from about 0.2 nM.

The invention relates preferably to the compounds of formula | wherein

R is phenyl, 3,5-bistrifluoromethyl-phenyl or 3,4,5-trimethoxyphenyl,

R, is hydrogen or lower alkyl,



R is phenyl, 3,5-bistrifluoronethyl-phenyl or 3,4,5-trinmethoxyphenyl, R.
I s hydrogen or | ower alkyl,

- 6- R2 is hydrogen or phenyl, Rlerr] is phenyl, hal o-phenyl,

di hal o- phenyl, tri hai o-phenyl, 2-naphthyl, 1Hindol-3-yl or 1-I|ower

al kyl -i ndolwB9ghr694 R err] and R er]" are each independent Immgﬁ,ﬁ]ﬁwt her
hydrogen or lower alkyl, at least one of the radicals Rerr]' and Rlerr]"
bei ng hydrogen, and R[err] is Cerr]- C[%Tr] cycl oal kyl ,

D- azacycl ohept an- 2-on-3-yl or L-azacycl ohept an-2-on- 3- yI . and salts

t her eof . The invention rel ates especially to conmpounds of fornula I

wher ei n Rziishygiregem orphemyluor onet hyl - phenyl , Rl err] i1s hydrogen, nethyl
or ethyl, Rlerr] is hydrogen or phenyl, Rlerr] is. phenyl

4- chlorophenyl 4-i| uor ophe 3, 4- dlchloro- phenyl, 4- d|fluoro phenyl,
3- f1 uor o- AadsPhanl. pﬂ'erghpnvlealinais-DhPWH tdba’e-ppﬁykﬁ-nampimmw-a-ﬂ or 1-lower

H-i ndol - 3- VdikyPihadi-3-yet hyl - i ndol - 3- yI,

R.' and R," are each independently of the other hydrogen or lower alkyl, at least one of the
radicals Rs’ and R4” being hydrogen, and

Rs is Cs-Creycloalkyl, D-azacycloheptan-2-on-3-y! or L-azacycioheptan-2-on-3-y!;

and salts thereof.

The invention relates espacially to compounds of formula | wherein

R is 3,5-bistrifluoromethyl-phenyl,

R, is hydrogen, methyl or ethyi,

R: is hydrogen or phenyl,

Rs is phenyl, 4-chlorophenyl, 4-fluorophenyi, 3,4-dichloro-phenyl, 3,4-difluoro-phenyt, 3-
fiuoro-4-chioro-phenyl, 3,4,5-triflucro-phenyl, 2-naphthyi, 1H-indol-3-y! or 1-methyl-indol-3-
wi,

Ry and R," are each independently of the other hydrogen or methyl, at least one of the
radicals R’ and R,” being hydrogen, and

Rs is cyclohexyl, D-azacycloheptan-2-on-3-yl or L-azacycioheptan-2-on-3-yl;
and pharmaceutically acceptable salts therecf.

The invention relates more especially to compounds of formula | wherein



Rlerr]" and Rlerr]" are each independently of the other hydrogen or nethyl,
at least one of the radicals Rerr]' and R err]" being hydrogen, and
Rlerr] is cyclohexyl, D azacycl oheptan-2-on-3-yl or

L- azacycl ohept an- 2- on- 3-yl ; and pharmaceutically acceptable salts

thereof.  TWOM74tion rel ates nore especially to conpoun®SCTHPIBHI a |
wher ei n- -7 -7- Ris

3, 5-bi strifluoronethyl -phenyl, Rlerr] is hydrogen or nethyl, R2 is

hydr ogen or phenyl, R3 is phenyl, 4-chlorophenyl, 3, 4-dichloro-phenyl,
2-napht hyl, 1Hindql-3-yl o 1-nmethyl- indol-3-yl. Rler]' and Rerr]" are
hydr ogen, anb's 3@%?‘??“%%’“@6@Tp5‘ﬁwyl , D-azacycl oheptan-2-on-3-yl or

L- azacycl ohept an- 2- on- 3-yl ; and pharmaceutically acceptable salts

t her eof . Speci.al ' oul d be made of each of the follow ng
sub-groups o *%@PB"@%WSW‘@%“SFands of formula I: (1) conmpounds of fornula

| wherein Rlerr] is D azacycl oheptan-2-on-3-yl; (2) conpounds of
j R, is hydrogen or phenyl,

Rs is phenyl, 4-chlorophenyl, 3,4-dichioro-phenyl, 2-naphthyl, 1H-indol-3-yl or 1-methyl-
indol-3-yl,

R.' and R,"” are hydrogen, and
Rs is cyciohexyl, D-azacycioheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl;
and pharmaceutically acceptable salts thersof.

Special mention should be made of each of the foliowing sub-groups of a group of
compounds of formula |:

(1) compounds of formula | wherein Rs is D-azacycloheptan-2-on-3-yi; (2) compounds of
formula | wherein R’ and R," are hydrogen; (3) compounds of formula 1 wherein R is
phenyl, 3,5-bistrifluoromethyl-phenyl or 3,4,5-trimethoxyphenyl; (4) compounds of formula |
in free form, that is to say not in the form of a sait.

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

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

{(A) N-acylating a compound of formula 1



formula | wherein Rerr]' and R err]" are hydrogen; (3) conpounds of
formula | wherein Ris phenyl, 3,5-bistrifluoronethyl-phenyl or
3,4,5-trinethoxyphenyl; (4) conpounds of formula | in free form that is to
say not. in the formof a salt. The invention relates especially to the
speci fi c cowmomsmd@s4descri bed in the Exanples. The conpourpdsEpd7/dagssnul a |
can be prepared in a manner known per se, Bfor exanpl e by (A N-acylating
a conpound of fornmula 11 TR .

[err] with a carboxylic acid RC(=0-0H, or with a reactive derivative
t hereof, or (B) condensing a carboxylic acid of forrmula |11
[err] or a reactive dﬁivath\/,ether of, with a
Clerr]-Clerr]cycloal kyl -ani ne jdr D($}- or -)-3-am no-
epsi | on-caprol actam or N o] c
I \C/ \N,H5
{ |
" H
R, R, R,

(n

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

(B) condensing a carboxylic acid of formula lil
‘?1 Tas' O

b A
N~ ~oH
]
R

4

R N
\C/
Il
O
R, R, R/J
{1}

or a reactive derivative thereof, with a C3-Cgcycloalkyl-amine or D(+)- or L{-)-3-amino-
epsilon-caprolactam, or

(C) as a last step, synthesising the double bond by a Wittig reaction or a variant thereof, for
example Wittig-Horner;

and, if desired, converting a compound of formula | into a different compound of formula |
and/or, if desired, converting a resulting salt into the free compound or into a different salt
and/or, if desired, converting a resulting free compound of formula | having sait-forming
properties into a salt and/or, if desired, separating a resulting mixture of sterecisomers,
diasterecisomers or enantiomers into the individual sterecisomers, diasterecisomers or
enantiomers.

In the following more detailed description of the processes, unless otherwise indicated the
symbols R, R-Rj, R4, Rs" and Rs are each as defined for formula [.



(C as a last step, synthesising the double bond by a Wttig reaction or a
variant thereof, for exanple Wttig-Honer; and, if desired, converting a
compound of formula | into a different conpound of forrmula | and/or, if
desired, converting a resulting salt into the free conmpound or into a
different samosmemsdr, if desired, converting a resulting frRS/ERSIBHHd of
formula | having salt-formng properties ingo a salt and/or, if desired,
separatl ng a resulting mxture of stereoisoners, diastereolsonmers or
enantioners into the individual stereol sorrers di ast er eoi soners or

enanti oners. In the_follow e detail ed descri n, of th cesses,
unl ess ot her [recgss A} T @chqwg"é:?ﬁ’iﬂﬂ t9‘%’?59"’ g”r?"ﬁf@(g\df? wedi-pey atBR([?‘B?‘?"T
and Rlerr] a&;@r&?&fbn%&rﬁﬁfﬁd Sednday af'rﬁridwﬂﬁt%tosay th: formation Bfmlesm;(tyﬁ): acidhe
reacti on accor t o, Process rrespon the N c nown, per
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possi bl e met R & Renti one on o d of
fornmula 11 mmhommubbgmnzmamcmom. isdamplpdn ﬂi&mpe of yjethglagins and

trifluoronet S goY L &hﬁad@w r exanple in the presence of
triethylam ng}‘@rﬁﬁﬁ’yg%?!ngeggyﬁrgm&_ | rrriet y ‘tﬁ nopyri di ne ( DVAP) . The

compounds of fornmula 11 are prepared, for exanple, as follows: the starting

Fﬁt e]r i al  useegthk somp6HEB F fsimafa If are/Préparddy for example, as follows: the starting material
err

(1V)" wher ei Hsestisiacompoupd atfoppYa Yt i ng group [for exanpl e BOC =
tert-butyl oxycarbonyl (-COO

'?1 F“: ?!)
Pr—N
°x G
? O-Alk
R2 Ra R4n

(V)

wherein Pr is an amino-protecting group [for example BOC = tert-butyloxycarbonyl {-COO-
tert-butyl)] and Alk is Cs-Craikyl. The alkyl ester is hydrolysed to the carboxytic acid, the
radical -NHR;s is introduced by reaction with the corresponding amine H.NR; [formation of
-C{=0)-NHR;] and finally the protecting group -Pr is removed.

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

HZNI COOH

R, R,
V)

(e.g9. Rz=H, Ry=phenyl, D-phenylalanine), protecting the free amino group with a protecting
group *Pr" [e.g. BOC by reaction with (BOC).0]), optionally introducing the group R;, for



tert-butyl)] and Alk is (Jerr]-Clerr]al kyl. The al kyl ester is hydrol ysed
to the carboxylic acid, the radical -NHR[err] is introduced by reaction
with the corresponding am ne H2NR5 [formation of -C(=O-NHR[err]] and

finally the protecting group -Pr is renoved. A compound of formula IV can
be obt ai nedwofegmreexanpl e, by using as starting naterial anpahylbgysairo acid
derivative of fornmula V [err] (e.q.

Rlerr]H R err]=phenyl, D phenyl al ani ne)‘,’op'r otecting the free am no group
with a protecting group *Pr* [e.g. BOC by reaction with (BOQ)[err](Q,
optionally introducing the group err], for

-10-  exanpiagpigby\Nglindation, and estenfyingthe carbokylig acidaadical prefdratsty scforh madi cal

f er abl | | ' , oI f
oSt r ot oW QIR by, d3pEcial o oyl tian). HIEHAC, e i OBcED BHno SO R ' (e
car boxyl i ¢ ¥ the eglgriticatiop ghth sabaxylic agidsadicalican be samied ot alpo inf arve stem gl e

i th et hyl exa - i :
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[ err ] correspon ylde
(Va) (e.g. with dilsobutylal um niH(Thydride in toluene at -78[err]C) and
finally reacted to formthe conpou of formula IVin a Wttig-Honer
reaction. That can be effected, fof, exa
phosphonoal kanoic acid tri al kytr-es
(AFKO [err]P(=O0-CH err]-COQAl k™ (Al k

r@le, by reaction with a
He: formul a
Cerr]-Clerr]al kyl).

R (Va)
a

(e.g. with diisobutylaluminium hydride in toluene at -78°C) and finally reacted to form the

compound of formula IV in a Wittig-Homer reaction. That can be effected, for example, by
reaction with a phosphonoalkanoic acid trialkyl ester of the formula
(AIkO)2P(=0)-CH,-COOAIk (Alk = C,-Cralkyl).

In an advantageous variant of the preparation of compounds of formulé IV described above,
the known esters of formula Vb (with Alk = lower alkyl, especially methyt)

ICOO-Alk

R, R,

H,N

(Vb)

are used as starting material (instead of the carboxylic acids of tormula V) and then a
procedure analogous to that described above is carried out, that is to say the free amino
group is again protected by a protecting group *Pr*, optionally the group R; is introduced
and the compound is reduced to the aldehyde Va.

If the aldehyde Va is reacted in the Wittig-Horner reaction with a phosphonoalkanoic acid
trialkyl ester of the formula (AlkO).P(=0)-CH(-Alk)-COOAIk (Alk = C+-Cralkyl), then
compounds of formula IV wherein R,” is lower alky! are obtained.



I n an advant ageous vari ant of the preparation of conpounds of formula IV
descri bed above, the known esters of formula Vb (wwth Alk = | ower alkyl,
especially methyl) [err]

(Vb) are used as starting material (instead of the carboxylic acids of
formul a V) ansva$saxzésa procedure anal ogous to that described @orErere43s
carried’out, that is to say the free am no oup is again protected by a
protecting group "Pr", optionally the group' Rl is introduced and the
conpound i s reduced to the al dehyde Va. If the al dehyde-Va is reacted in
the Wttig-Honmer reaction with a phosphonoal kanoi ¢ add trial kyl ester of
the formula (AIkO[err]P(=0-CH(-Alk)-COQAlk (Alk = (Jerr]-Cerr]al kyl),
then conpoundg cgn Bmdgtamrhmmewm:z 9§ lolwer hifyl! |

| f conpounds of I"GE‘%PZ V Wh‘Z‘hel n eﬁr‘r IS %&Wb@&%rs@ﬂ%@?%&&ﬁﬂe
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[err]
(Vc). The latter is then reacteoRhnaI J‘i)ously to the al dehyde Va in a

Wttig-Homer reaction to form N C
S
I O

Pr—
R, R,
(Ve).

The latter is then reacted analogously to the aldehyde Va in a Wittig-Homer reaction to form
a compound of formula IV (wherein R,’ = lower alkyl).

Process (B): The reaction according to Process (B) corresponds to the formation known per
se of carboxylic acid amides from the corresponding carboxylic acids, or reactive derivatives
thereof, and primary amines. Of the large number of possible methods the following may be
mentioned: (1) the reaction of a carboxylic acid of formula 11} with a primary amine H;NRg,
.for example in the presence of N-ethyl-N'-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) and 4-dimethylaminopyridine (DMAP); (2) the reaction of a carboxylic
acid of formula 1 first with N-hydroxysuccinimide and N-ethyl-N'-(3-dimethylaminopropyl)-
carbodiimide hydrochloride in the presence of DMAP to form the corresponding N-hydroxy-
succinimide ester and then with the corresponding amine H;NRs; (3) the reaction of a
carboxylic acid of formula lll with an amine H.NR; in the presence of 1-propanephosphonic
acid anhydride.

The compounds of formula 1l are prepared, for exampie, as follows: starting from a com-
pound of formula 1V, the amino-protecting group is removed, for example in the case of
BOC by reaction with triflucroacetic acid, the amino group is acylated with a carboxylic acid
R-COOH (e.g. 3,5-bistrifluoromethyl-benzoic acid), or with a reactive derivative thereof,
[analogously to Process (A)], and finally the alkyl ester group is hydrolysed, for example
with LIOH in methanol and THF.



a conpound of forrmula IV (wherein Rlerr]' = lower alkyl). Process (B):
The reaction according to Process (B) corresponds to the formati on known
per se of carboxylic acid anmides fromthe corresponding carboxyllc acids,
or reactive derivatives thereof, and prinmary am nes. O the |arge nunber of

possi bl e nRideAessne fol | owi ng may be nentioned: (1) the reegkpRReaé a
carboxylic acid of fornmula Il with a primary amine Herr]NRerr], for

exanpl e in the presence of N-ethyl-N - (334 net hyl ani nopropyl ) - car bodl i mi de
hydr ochl ori de (EDC) and 4-di met hyl am nopyri di ne (DVAP); (2) the reaction of
a carboxylic acid of forrmula 111 first with N-hydroxysucci ni m de and
N-ethyl -N err]-(3-dinethyl am nopropyl)- carbodiim de hydrochloride in the

fo d d
Phen v n_ et G kbbbl SRR I e WHC e FsEforlle b g,
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carboxylic aci - bi strifl uoronet

a reactive (ﬁlép)ﬁﬁq)ﬁoﬂ%@ié'm W*P'aﬁéawda%qwnf%fmmoeﬂqpffomu i naI I y
the al kyl ester group is hydrolysed, for exanmple with LI CH |n met hanol and
THF. Process
(O): A posSmreuagsefiformula LeanaisnPe eanvened WWF'@{WWW?%@[@PPHP?’ FaM- § or
exanpl e, ampoahdbdfysimuid|.fornul a Va in which the am no-protecting group is
renoved and which is then N-acylated with a carboxylic acid R-COCH (e.g.
3,5-bistrlfluoronethyl-benzoic acid), or with a reactive derivative

t hereof, [ eﬁoabxagmls.lqmpouﬁdsnféwmu(aﬂl)wmrﬂuElmsalowaiallqhgaiebe:amamémby NalkyRl- €,
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of formula | whefein Rerr| is |ower alkyl" can taln

ting a conﬁﬂﬁ?ﬂ?sﬂlfmymlﬁ'!? er pRssikle method;con WFW@E%CW'EW@ Qﬂmpﬂladd
Y[ er r] R[ er mhevdis Reishydfdigén with a compound Y-R,’ wherern Y. is formyl and R/’ is a radical R,

minus a CH, group [R; = -CHz-R,'], under reductive conditions (reductiVe amination).

If any intermediates contain interfering reactive groups, for example carboxy, hydroxy,
mercapto or amino groups, those groups can temporarily be protected by readily removable
protecting groups. The choice of suitable protecting groups and the manner in which they
are introduced and removed are known per se and are described, for example, in J.F.W.
McOmie, Protective Groups in Organic Chemistry, Plenum Press, London, New York 1573.

Salts of compounds | can be prepared in a manner known per se. For example, acid
addition salts of compounds | are cbtained by treatment with a suitable acid or with a
suitable ion exchange reagent, and salts with bases are obtained by treatment with a
suitable base or with a suitable ion exchange reagent. Salts 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 with a suitable ion exchange reagent,
and salts with bases, for example, by treatment with a suitable acid or with a suitable ion
exchange reagent.



hydroxy or reactive esterified hydroxy. Reactive esterified hydroxy is, for
exanpl e, hal ogen, especially brom ne, iodine or chlorine, or sulfonyl oxy,
for exanpl e net hyl sul fonyl oxy or p- toluenesul fonyl oxy. Another possible
met hod consists of reacting a conpound of fornula | wherein Rs is hydrogen
with a corrpomgs){{-;eg‘;r] Rlerr]" wherein Y[err] is fornyl and Bcexpdindsss a
radical “Rlerr] mnus a CH2 group [Rlerr] = -CHerr]-Rerr]', under
reductive conditions (reductive am nationy.'"?" If any internedi ates contain
interfering reactive groups, for exanple carboxy, hydroxy, nercapto or

am no groups, those groups can tenporarily be protected by readily
renovabl e protecting groups. The choice of suitable protecting groups and

th
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conpounds | are obtained by treatnent with a suitable aci g) or wt
suitabl e ion @'ﬁbhange reagent, and salts with bases are obtained by
treatment with a suitable base or with a suitable ion exchange reagent.
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and/ or may include other solvents, for exanp vents ave ' been
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asymmetry and al so upon the starting materials and procedures chose

conmpounds of HeRasin o “Fe PW"’B@“GB‘E"&' erences hetweesy the gonstituants isknewn manner by

st er eol somer $ractional @ytamsation) distiiawsh @id/ol chhatapashyREvantigedLly Hebhofe active
enanti oners, .such. as ragemat es, or possibly also in the formof pure

st er eoi sorrerésmﬁ'i?t )@89:0f di ast er eoi somers obtai nable i n accordance with
the process or by some other nmethod can be separated in customary nanner

into mixtur em.,g{.resga Qﬁdrﬁﬂﬁéﬁée%gc{aﬂg tersWﬁLtﬁé in Seotdine Wi ind Sraass

di ast er eol soners exa asl's b ST co-cnem ¢
di fferences i9ebyame other mewgﬂicau baseparatefd Mmmﬁwdualbpanuomers by known

methods, for example by recrystallisation from an optically active solvent, with the aid of
microorganisms, by chromatography and/or by reaction with an optically active auxiliary
compound, for example a bass, acid or alcohol, to form mixtures of diasterecisomeric salts
or functional derivatives, such as esters, separation thereof and freeing of the desired
enantiomer. 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
remaining steps are carried out or a starting material is used in the form of a derivative or
salt or, especially, is formed under the reaction conditions. The invention relates also 1o the
end products having the (4S)-configuration described in the following Examples, which
likewise have a certain action as NK1/NK2 antagonists.

In the process of the present invention it is preferable to use those starting materials and
intermediates, in each case in free form or in salt form, which result in the compounds I, or



fractional crystallisation, distillation and/or chromatography.

Advant ageously the nore active isoner is isolated. M xt ures of
enantionmers, especially racemates, obtainable in accordance with the
process, or by sone ot her nethod can be separated Into the individual

enant i oner gydysdepawn met hods, for exanple by recrystalli sagdggph

opticall'y active solvent, with the aid of m croorganisns, by chronmatography
and/ or by reaction with an optically actitde auxiliary conpound, for exanple
a base, acid or alcohol, to form m xtures of diastereoisoneric salts or
functional derivatives, such as esters, separation thereof and freeing of
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phar maceut i cal n’g fs (i lons for_ enteral
rise (|n % by we;gh% or examp e, m approxlmate y 0.001 % to 100 %, preferably from

apprommately 0.1 % to approximately 50 %, active ingredient.

Pharmaceutical compositions for enteral and parenteral administration are, for example,
those in unit dose forms, such as dragées, tablets, capsules or suppositories, and also
ampoules. They are manufactured in a manner known per se, for example by means of
conventional mixing, granulating, confectioning, dissolving or lyophilising processes. For
example, pharmaceutical compositions for oral administration can be obtained by combining
the active ingredient with solid carriers, optionally granulating a resulting mixture and
processing the mixture or granules, if desired or necessary after the addition of suitabie
excipients, to form tablets or dragée cores.

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose,
mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for example tri-
calcium phosphate or calcium hydrogen phosphate, and aiso binders, such as starch pastes
using, for example, corn, wheat, rice or potate starch, gelatin, tragacanth, msthyicellulose
and/or polyvinylpyrrolidone, and, if desired, disintegrators, such as the above-mentioned



such as oral and also rectal, adm nistration, for parenteral
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paraffin hydrocarbons, polyethylene glycois or higher alkanois. It is aiso possible to use

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

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

or paraffin hydrocarbons.

For parenteral administration there are suitabie, especially, aqueous solutions of an active
ingredient in water-soluble form, and also suspensions of the active ingredient, such as
corresponding oily injection suspensions, there being used suitable lipophilic solvents or
vehicles, such as tatty oils, for example sesame oll, or synthetic fatty acid esters, for
example ethyl cleate or triglycerides, or aqueous injection suspensions which comprise



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, stabilisers. In soft capsules the active ingredient is preferably
di ssol ved or suspended in suitable liquids, such as fatty oils, paraffin
oi | or 1iquidopgeyet hyl ene glycols, it |ikew se being possipplepbfosasid
stabili sers. §U|table rectally adm ni strabl e pharmaceuti cal conpositions
are, for exanple, suppositories that contist of a conbination of the
active ingredient with a suppository base material. Suitable suppository
base materials are, for exanple, natural or synthetic triglycerides,
paraffin hmédasw-:her@asmgehWimgefaeegammoho‘dm chrbohmnethyicdlanee Sssordifol ar/ét SO
possible to u %g |n"rggxﬂ &psules whi ch conpri se a conbi nati on of
the active q%ﬁ'ﬁ'&dﬁ ignally alsoRARIISe Ryt 1 j al . Suitabl e base materials are,
for exanple, liquid triglycerides, polyethylene glycols or paraffin

hydrocar bonﬁy}ﬂmg cautital Eﬁ%ﬁ&ﬁg P%@Lﬂﬂqﬁh&?ﬁdﬁaﬂ abd'% dﬁrear)]c?ﬁmﬁle. Ha'r‘r?eq § Eal treats

especially ous solutrons o wat er
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or vehicles, such as att r exanpl e sesane etrc ¥atty
aci d est er screams av&@!nﬂn@t%hwmg %ﬁ%@toe-ahsonbmggqoy@er canstituenss; Qﬁw@blgb are

i Nj 8CTI 0N S3tRiABHE hAVE a bW WhteF S5MBAISS contain no water and consist of swellable, gel-forming
- 16 - vi scosi ty-increasi ng substances, for exanple sodium

car boxynet hpp@ERls; JP%@ thatds iy say liayid pikin-water emulsions injagrpeel derm whichaseo
st abil i ser SadmnmEheUdm pteseadxserammdrs @na nﬁaureh ®awdhg af aqlediistefidridlic Basd;
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const i ¢ ot CRTEGrag e pafigh Snche o kg 3 NI bBleBnP N g prame
no water arnbunmlsx@pleuh bwekamwe by digsbiving onsuspending theaictive hgm,nt intha is to
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from pressuri sed contal ners tures aqusjq an aqueous- et nano

base; each Whicheastivaingesiant isdisselvpd inans ¢idee fawd prases.he aefivejngredient is

phar maceut i ﬁs%’anﬁﬁ&dw&% that §H§§b pifor k6 &ﬁﬁl&iﬁéﬁtbﬁ%r th-E"iﬁe fones Qbﬁﬁeﬁﬁbns in
conposi ti ons for local kK adnjnistration arﬁﬁmanu actured in a manner known

perse by mi ¥hiFRytheRetivingradient is,sugpended,ip the emiilsion, the active ingredient isdmixed,with s

for exanpl ea pyrticn 610k basgmateraliatis Reiulification avd thel aldel 16 dheimairiter bahPase
mat eri al org | f necessary, in a portion thereof. For the preparation of

emul sions iMn 'UH? %90t he active i ngredient is dissolved In one of the liquid
phases, the active ingredient is usually dissolved in that phase prior to

emil si i caty1pioshd of iRE aRlivePRbrkleRlcaH depenfl SR YafilE: thdlors, 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 administration, the species, sex, age and weight of the warm-
blooded animal and/or its individual condition. 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 approximately 200 mg. That dose may be administered, for example,
in a single dose or in several part doses of, for example, from 10 to 100 mg.

The following Examples illustrate the invention described above. Temperatures are given in
degrees Celsius; DMSO = dimethyi sulfoxide; THF = tetrahydrofuran; EtOH = ethanol;
carbamoyl = -CONH,; hexane indicates an isomeric mixture of various hexanes (for
example supplied by Fluka); TLC = thin-layer chromatography; RT = room temperature.



whi ch the active ingredient is suspended in the enulsion, the active
ingredient is mxed wwth a portion of the base material after

emul sification and then added to the remainder of the fornulation. The
dosage of the active ingredient can depend on various factors, such as the
activity and swgsiorea of action of the active ingredient, thepcuEmrDags of
the disease to be treated and its synptons, the node of adm nistration, the
speci-es, sex, age and wei ght of the warm bi1ésded ani mal and/or its

i ndi vi dual condltlon In a normal case the daily dose for.admnis- tration,
for exanple oral admi nistration, to a warm bl ooded ani mal wei ghi ng about 75
kg is estimated to be fronlapprOX|nater 1 ny to approximtely 1000 ng,
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= dinethyl sulf = tetrahydrofuran; EtOH = et hanol; carbanoy
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(for exanpl e suBRidcRih-BYnEMdSand 1.4 miot tetiyidmidén M%mMiorﬁl Thé 00M

t enperat ure.

Exanpl e 1: reaction mixture is stirred at 20° for 30 min. and concentrated by evaporation. The remdue
(4R) - N - Met hyl: @ 8 I | i ndol -
3- yl)-Dent-2 1sé§glerg %.Ell %ﬁlﬂl-% éjgﬁm on- c%&?ol%‘gﬂét“??ﬁé%ﬁe Mﬁe%ﬁ'ﬁﬁé@ﬁ% of

3. 5-bistrifl usonwined Wgamﬂ@;ps 16| chiefl ey BagnRsim eYligisAnstoongeratest by
sol ution of O0.&4forticH. The resldue is sub]ected to flash chromatography (85 g of slllca gel, ethyl

4R) - (N t hyl - 5-( h | 5.
A H S oﬁweam ashonsc 31 b The Y fermeoutials il Shiaingd ™ frediomy bl poleuriess sgid
m of methyl engarhl I‘Rﬂélhsiﬁacemaéam* on) €04, HRLC: ehsrhlcélrcmt mbtaae,ﬁsbpfdpyfmohaﬂ
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organi ¢ phasesgioHg dr| ed over magnesi um sul fate and concentrat ed by
evaporation. The residue is subj ect ed to flash chromat ography (85 g of
silica gel, ethyl acetate/acetone = 3/1). The title conpound is thus

obt ai ned in thm\efswnhgahaarialslcambépmpamd asdollomesn Rf (et hyl acetat e/ acetone
= 1/1) = 0.4. HPLC Chiralcel OD, heptane/isopropyl alcohol =80/20 + 0.1%
trifl uoroacetlc aC| d, 1 n1/m n. R[err]—24 39 m n. [[err]][err] =

+54. 2[ err] = 30)-5 i 2ranoics R)-eps

prepared as f QJ_L____m_-:_i_-yﬂ-a_mu!_e 27 mi of 4N hydrochlonc acid in dioxane are added at 0° to 1.24 g
of (4R)-(N'-methyl-N'-tert-butyloxycarbonyl-amino)-5-(1-methyi-indol-3-yl)-pent-2-enoic acid
N-{{R)-epsilon-caprolactam-3-yl}-amide. The resulting suspension is stirred at room
temperature for 15 min. and concentrated by evaporation. The residue is dissolved in a
small amount of ice/water; 2N sodium carbonate solution is added and extraction is carried
out three times with ethyl acetate. The combined organic phases are washed twice with
brine, dried over magnesium sulfate and concentrated by evaporation. The residue is
dissolved twice in methylene chioride and again concentrated by evaporation. The title
compound is thus obtained in the form of a yellow foam. Ry (ethyl acetate) = 0.05.

N-[(R)-epsilon-caprolactam-3-yil-amide: A mixture of 1.07 g of {4R)-(N-methyl-N-tert-butyl-
oxycarbonyl-amino)-5-(1-methyl-indol-3-yl)-pent-2-encic acid, 0.42 g of D-3-amino-epsilon-
caprolactam, 0.63 g of N-ethyl-N'-(3-dimethylamino-propyl)-carbodiimide hydrochloride,

0.48 g of 4-dimethylaminopyridine and 15 ml of methylene chloride is stirred at room temp-



a) (4R -(N -Methvl-am nol-5-(1 -nethyl-indol-3-vl)-ent-2-enoic acid
N-r(R)-egsilon- caprolactam 3-vll-amde: 27 m of 4N hydrochloric acid in
di oxane are added at 0 to 1.24 g of

(4R) - (N -nethyl -N -tert-butyl oxycarbonyl - am no) - 5- (1

- et hyl - i nd@io9gnYéel- pPent - 2- enoi ¢ aci d PCT/EP97/04436

N-[ (R) - epsi | on-caprol actam 3-yi]-am de. The resulting suspension is stirred
at roomtenperature for 15 min. and conceMrated by evaporation. The
residue is dissolved In a small amount of ice/water; 2N sodi um carbonate
solution is added and extraction is carried out three times with et hyl
acetate. Th eerauord:tbne Hours gad thenpoasantratadd yexaparatidrvilie residule istakereup ihratieyd
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t-2-enoic acﬁfdmm)‘eéb@ﬂ!’%ﬁ‘ﬂ@&p?'cﬁ% %Pﬁ#‘@~yl am de: A mixture of 1.07 g of
(4R) - (N-nmethyl -N-tert-butyl -

oxycar bonyl - am noh 5- J‘ enoic acid, 0.42 g of
D- 3- ani no-e -1 thyl-indol-3-vi)-pént-2-enoic acid:

N-et hyl - N - (ﬁs&nrmtdulzcrg SRR R rbxlﬂélfn@d'hll diwater iyatidealat 0f iodesol@ion®s g of

4- di met hyl am nopyri di ne and 15 of nmethylene chloride is stirred at room
t enp- 5.56 g of {4R)-(N-methyi-N-tert-butyloxycarbonyl-amino)-5-(1-methyk-indol-3-yj)spent-2-enoic
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(4R) - (N- Met haye whishest withbwatgoandsat..iNaG} isolation, diieds(magnbsium isalfadé)- dhdydopegnivated? - en
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-enoi ¢ aci d il Retafd/hdand 1M) Dd.oret rahydrofuran and 64 m of methanol,
and the mxture s stirred at roomtenperature for 45 mn., neutralised

wi th approxi mately 25 m of 4N hydrochloric acid and concentrat ed by
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acet at e/ hex agiel trethyilester ir05®mhI of abddlute acetonitrile. When the addition is complete, the

( 4R) - (N- Met 3¥+ztug$ Is‘Jsg rtred)&:%éﬁ)i&ﬂﬁé}%}g tg?@g M. TRa fesulting suspension is then poured

- met hyl -i ndo enor ¢ acl
into water and extracted twice using 500 ml of diethyl ether each time. The combined

organic phases are washed three times with water and twice with sat. NaCl solution, dried
(magnesium sulfate) and concentrated by evaporation. The residue is purified by chromato-
graphy (330 g of silica gel, hexane/ethyl acetate = 2/1). in that manner the title compound is
obtained in the form of a colourless resin. R; (hexane/ethyl acetate = 2/1) = 0.25.

R}-N-Methyl-N-tert-butylo: -ami - l-indol-3-yl al: A solution of
6.28 g of (R)-N-methyl-N-tert-butyloxycarbonyl-amino-3-(1-methyl-indol-3-yi}-propane-
carboxylic acid methy! ester in 117 mi of toluens is cooled to -78° under argon, and 41.6 ml



ethyl ester 0.848 g of dried LiCl, 1.77 g of

1, 8-di azabi cycl o[ 5. 4. Oundec-7-ene (DBU), and a solution of 5.75 g of

(R -N-nmret hyl - N-tert - butyl oxycarbonyl - am no- 3- ( 1- et hyl -i ndol - 3-yl) -

propanal in 100 mM of acetonitrile are added at [err] to a solution of 4.86
g of phosphor&@®enis®d4 acid triethyl ester in 50 mM of absol ut ecrmebmoaieri | e.
Wien thé addition is conplete, the mxture Jhé stirred at roomtenperature
for 45 min. The resulting suspension is then poured into water and
extracted twi ce using 500 mM of diethyl ether each tinme. The conbi ned

organi ¢ phases are washed three tines with water and twice with sat. NaCl
sol ution, dri®d® 9% gisebrivaluninium bydrige solution iieluene-areagdded dispwiseitantetoThe

residue is p :&bfmﬁ‘)‘l Whiert tHeQiFBivise SaaISY isC3RBIets, He ﬁix{ur&& sﬁﬁha ah%%?é ?.I
acetate = 2/1 orm

In that manner the title conp ound i S obtained in the

of a col our| e&mireJdhere arp thenadded Btham) @ftrngtha@é anc 200 mi of digthyl ethe? Bt -74°, @nd
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19- of a 20aguebusphase\is aktracted envelmereiwith diativvdiethen The combined ewe phelsescare
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m xture is stirred for a fturther ere a

of methanol c8Yaromtion Thetitlgicampoyundisiays ehtainedin thgterm of @ vissous; aily Bc aci d

di ssol ved i n (h8%hndletii abBtafy= 2A) 80dy.2 manner that the tenperature does not
exceed -100. The m xture is stirred vigorously at 0 for 2 hours. The

resul ting suspensmn S flltered Wi th suction. In the filtrate the phases
are then sepay(f i A.:J(-ll‘ﬂl‘ . ;»m amird-BEtmabyidade39H-d -

o ol o PgMﬁﬁé&( R f@ﬁpa@gfreaﬁ@%ﬁ?em*?mwsﬁy WS@evatMsofrhe

title conpou ndmb&tytdiy&rmtymn%wpnah InfathyD 5¥e6ih 90 nviict NONLBintithyfoffhamide. 44 mi
(hexane/ et hyl

R R Vet ol -qtgeing teiie, &g & o of e acid (b het 51 apphay AdketyThe maction missmiec

arboxylic aCIsinaﬂhhmbnﬁ%h@Gr&ﬁagoﬂfz K5oury, el dilufedivil® iR o1 arbes) ather hifdréd and
with Stll‘l‘ll’l%@gto a sglutio

tert - but yl oxyCIFHERAS ?WBFgBﬂ’;ﬁ'erfggHW isdaken,up; in digthy},pthey; washed with water
N, N- di met hyf cnddnind adriedbvet magnesturh glifdte dndiconcameated by evaiporatioh ¢ aci d

(abs.) at 5] Xt ur stirre t. rogm
terper at ur o (e romBoRERRE or PRy BF LB o IRexe el bl < dfuplosthe
filtered and ttesompounstindnéipmewhp dight:yeliow résire Ry (exdoe/ethyl acatater= 2f1) =10.27,

di ethyl ether, washed with water and brine, dried over nagnesium sulfate
and concentrat ed by evaporation. Chronatography of the residue on 1 kg of
silica gel (rsé larhButloxygaronyt-ita an methvbester: 1(,g of tertrhutanoh10rgiofiBOGhe

formof a |i Qﬂﬁhyaﬁ-ﬂeuhw 12637 @ofﬁ%o Hrogyi aiﬁ?ﬁﬁﬁrm’dnss%ﬁzﬁ&ﬁ{ﬁi mi 3\‘Jlltrah er?éfra ng)

E)fe ' EOCB:Ut y! oxy(c:’geg J) tc[.»} atsrt.égens?on gf 1r£e1t2h of [?—?r;;stcr:phan metgyl etsteaf' E'n;'drochlonde in 80 mi
of abs. tetrahydrofuran. After being stirred for two hours at room temperaturs, the reaction
mixture is poured into ice/470 mi of 0.3N HCI and extracted three times with ethyl acetate.
The combined organic phases are washed once with water and twice with sat. NaCl
solution, dried (MgSO4) and concentrated by evaporation. The residue is made into a slurry
in diethyl ether/petroleum ether and filtered with suction. The titie compound is thus
obtained in the form of colourless crystals having a melting point of 148-149°, R (methylene

chloride) = 0.24.




anhydride and 12.27 g of diisopropyl ethylam ne dissolved in 30 m of
tetrahydrofuran are added at 0 to a suspension of 12.12 g of D-tryptophan
met hyl ester hydrochloride in 80 m of abs. tetrahydrofuran. After being
stirred for two hours at roomtenperature, the reaction m xture i s poured
into ice/ 4%bsanreds 0. 3N HCl and extracted three tines w t hpefRidroasagt at e.
The conbi ned organi ¢ phases are washed once with water and twce wth sat.
NaCl solution, dried (MgSO4) and concentT®ed by evaporation. The residue
is made into a slurry in diethyl ether/petroleumether and filtered with
suction. The title conpound is thus obtained in the formof col ourless
crystal s halithegsamermennergsibatidescribeds Egaraple Ribut vsing $Hecapprapriaty amings = 0. 24.
- 20- In t} BEDNA SHERerh | t
appropri at ehgtmédgg?l nst ea aﬁ#’%&' am no- tﬁ%&j onggﬁpéﬁn&t%%be@ﬂ&% | owi ng
conmpounds can be obtai ned: Exampl e 2:
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N[ (S) - epsi YioRantg pl-epsiloncat mida;iUsingdpaamine-epsilon-
capr ol act angg dtéll'n samfoﬁﬁ pﬁ | e A C
Chi r al pack Og ane/ | SO ,e(bwa?o?gaﬁgflawéx%eggm ?%&ﬁﬁ'ﬁh@&%ﬁ?i C
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Exanpl e 3: [a}p® ..+67°:l:23°(c 0.44, EtOH).
(4R) -[N-Met hyl - N - (3. 5- bi strifluororrethyl-benzoyl) anm nol - 5- (1- net hyl - i ndol
-3- yl)-pent-2-enoic acid N cycl ohexyl am de: Using cycl ohexyl am ne. Rf
(ethyl acetgk @ggl 4R N' i _ -methyl-indol-3-

: -am nol-b-
-methyl -in ipe-Jrtethul agstaie) = @42
title conpound can be prepared in exactly the same nmanner as that described
In Exanple ¢, ( : [
triethyiph ; 3
obt ai ned i rylx2 i yl-2 'Bmﬁilaluodxpoﬁiﬁd(:athybrepsﬁam e)
gr a6 A aé%ﬂfy’tﬁ{a &@Q ?ﬁa‘ﬂn@r id thh§dé¥cﬁ99dqﬂi-:§hﬁﬂb% 1 Bt RIERGWiing1 25pHo3bhchal "9
(4R) - [ N- Met wr9u>-°we insteadigt Yriethvinhosphaneaestic.agidesteyin subnsteap 18). The title com-
- et hyl - i ndgjunéis obtdingd iMRhEIGrmaR Bh akofiHd
N[ (R) - eps?lmon capr ol act am 3-yl]-am de: Cglcgﬁdr"?hesgsso'ld r{]{etll%flae:etahe) = 0-46.
acetatetacetone = 1/1) = 0.46; [[err] = -24.4[err] 2.8[err](c = 0.352,

Et OH) . Analogously thereto it is also possible to prepare the following products:

Rt (ethyl acetate/acetone = 1/1) = 0.46; [)o™ = -24.4° % 2.8°(c = 0.352, E1OH).

Rt (ethy! acetate/acetone = 1/1) = 0.46. Using L-3-amino-epsilon-caprolactam.

In the same manner as that described in Example 5 but using benzoyt chloride instead of
3,5-bistriflucromethyl-benzoyl chloride, the following product can be prepared:



Exanple 6: (4R)-[N-(3.5

bi strifl uoronethyl -benzoyl)-am nol]-5(1-nethyl -indol - 3-

yl)-2-nmet hyA-pent-2-enoic acid N-r[S-epsilon-caprol actam 3-yl]-am de:

Col ourl ess foam Rf (ethyl acetate/acetone = 1/1) = 0.46. Using

L- 3- anmi no- epswoesemapr ol act am In the sane nanner as that pewrErsbessi n
Exanpl e ‘5 but using benzoyl chloride |nste2g

3, 5-bistrifluoronethyl -benzoyl chloride, fol |l owi ng product can be

pr epar ed: : - 21 -

Exanmpl e 5/ 1: é4R) (N Met hyl - am no-5-(1

N - benzoyl -
l-N>be y

-met hyl - ndoI_’E;nE}_ﬂ_ 2 n -methyl-indol-3-

N-[ (R-epsi| onspRi SLghsiiod 2 Ritlet € tatel -
acetone = 1/ 0 - erréﬁuﬁ%?g%a’ﬁ%‘(@hgy%g?&a OH) .
Exanpl e 7: acetone=1/1)= : =-10 7°:|:35°(c 0.2

(4R)-N -Metyl -N -(3.5-bistrifluoronethyl-benzoyl)-am nol -5-(napht h-2-yl)-pe
nt-. 2-enoic acid N-[(R) eS| | on- caprol act am3 '] - am de 78. 3 g of
(D) - 3-am no- SHprt - L i : drpent -

propyl ) -car b@éd aﬁjn gldar @fgﬁ-,g .rgg-. 4- d| met hyl am nopyr| di ne are
added to a

(4R - [ N ot hyB-ne 8 D e RpiomsRBIRFtan 15,9 odkeiyk NuiErsipettyiamine-
?/ !s ) - . |tole m eé g {pmpyl)@amddiumlde hytirociioridet dngl 88y Gﬂ-ggied@larﬂﬁébyhﬂﬂﬁhg@éhd&% gre
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acetate). Th ql)menl-zrenmcrpcldmjﬁ mé ot hetbylefk chlorits. The teheﬂdmmmwé is sfirred at 20° for
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t-2-enoic %&Smty%géﬁ'sbﬂd ﬁnfﬂ{m@eﬁdﬁr@e@ﬁ%‘o&; E,\“j % de in m  of
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(4R)-[N-nmet hyl - N- (3, 5-bi strifluoromethyl -benzoyl) -am no] - 5- (napht h- 2-yl pent

- 2-enoic a%gsﬁmlmﬁéﬁﬁécérfbegprm)arg&agfgu&ﬁg‘ydrOfuran and 3 m of

nmet hanol, and the mxture I1s stirr roomtenperature for 45 mn.
neutrali sed with a small anmount of 4N hydrochloric acid and concentrat ed

by evapor at i @p4RIe-MeBfi-8S 5-tisthifloPdimathviibBni %Lﬂbﬂtﬁ’@ ensic M LN
a Of anlc

4N hyd hl d L
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title conpou ’(?"P'§ aFH&é“Yé)B?taﬁ 'ﬁ@d“'l‘ﬁ tqtrabyqrgiumanand 3 mhefdnethanal anddhe mitwain R
(ethyl acet astirteuiataoten tenpeigture f6F. 45omin., neutralised with a small amount of 4N hydrochloric

acid and concentrated by evaporation. The residue is taken up in water, acidified to pH=2
with 4N hydrochloric acid and extracted with ethyl acetate. The combined organic phases
are washed with water and sat. NaCl solution, dried (magnesium sulfate) and concentrated
by evaporation. The residue is dissolved three times in methylene chioride and again con-
centrated by evaporation. The titie compound is thus obtained in the form of a colourless

solid foam. R¢ (ethyl acetate/hexane = 1/1) = 0.15.

acid ethyl ester: 0.229 ml of 3,5-bistrifiuoromethyl-benzoy! chioride are added dropwise at
0° to a solution of 0.327 g of (4R)-N-methyl-amino-5-(naphth-2-yl)-pent-2-encic acid ethyl
ester and 0.48 ml of triethylamine in 5 mi of methylene chioride. The reaction mixture is
stirred at 20° for 60 min. and concentrated by evaporation. The residue is taken up in ethyt



b) |

(4R[ N-Met hy-N-t 3. 5-bi strifluoronethyl -benzoyl)-am nol -5-(napht h-2-yl). pent -
2-enoic acid ethyl ester. 0.229 m of 3.5-bistrifluoronethyl-benzoyl
chloride are added dropwise at O to a solution of 0.327 g of

(4R) - N- et hylbyogigte98- 5- (napht h-2-yl ) - pent - 2-enoi ¢ aci d et hypeyRpdsfolhaagnd 0. 48
m  of trlethyl am ne in 5 mM of nmethylene chloride. The reaction m xture is
stirred at 20 for 60 nmin. and concentr at e@ by evaporatlon The residue is
taken up in ethyl -22
- acetate, and extracted once with water and tw ce W|th brine. The

conbi ned or gegiata, Bhé @RtFactsd-onteiwittl waierandMioe with Brise) Tha cemdindd 6%%&?6580'
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ester. 8 m cggn %% CH- ﬁg%k%ﬁgc'gg%ﬁ fg‘:ﬂ%?%%@)ggor% Jgfgargugggweé(?ngftgny geefate 3. 30
g of (4R)-(1¥teth§d.-N-tert-

but yl oxycar bonyl - anm no) - 5- (napht h- 2-yl ) - pent - 2-enoi ¢ acid ethyl ester. The
resul ting suspensmn IS sti rred at roomterrperature for 20 mn. and
concent r at e} MRIN-Meliwhaming hth-2=yl)-peat-2-ene diethyiegter: 8 Mieh#N anount of

i ce/ wat er, wd.%eﬁtbmaarrmwne a?&ﬁd&eH%’i‘O‘t%(?éH’&Qf (ﬁﬁggﬁ.ﬁghgﬁm@a@ is carried

out three tines with ethyl acetate. The conbined or ases are washed
twice with Hubirxycarbenyiiamine)-Srieaphths2-ytpeut2-sncic agidiethwiastar: Thet resuiting
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concentrated by evaporation. The t|tIe ‘conpound I's thus o
formof a ydPHEHR is ggﬁqlvqg |n(ae§q:g}l| ampynt lgglwateg 2hsodiumygarbonate solution is added
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the additi omcete}e@lBSBt e, the mixture is stirred at roomterrperature for a
further 45 mn. The resulting suspension Is then poured into water and
extracted tw ce u5| ng 600 mM of diet hyI et her each ti me The conbl ned

or gan| C phaé& 5! ARLE ‘JJ:LH DURAONYE RIS (o 2 ' B <l aCl
sol ution, drgsag twgeeéﬁmeuhfaﬂg@r ﬂodaﬂmy a;smad l@ﬁhe@ﬁ : érRi}Lt:]—hle
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of a col our i1 Ml lkatelonitiie 4rb auosEdtar ivh SOURGN619.08 PefphosplibndceticBbi triethyl

Chiral cel QJ, hexane/isopropyl alcohal = 90/10 + 0.1% trifluoroacetic acid,
1 m/min., [ste1ingympefpbsolute acetonitrile. When the addition is complete, the mixture is stirred

at room temperature for a further 45 min. The resulting suspension is then poured into
water and extracted twice using 600 ml of diethyl ether each time. The combined organic
phases are washed three times with water and twice with sat. NaCl solution, dried
(magnesium sulfate) and concentrated by evaporation. The residue is purified by
chromatography (800 g of silica gel, hexane/ethy! acetate = 8/1). in that manner the title
compound is obtained in the form of a colouriess resin. Ry (hexane/ethyl acetate = 8/1) =
0.09. HPLC: Chiralcel OJ, hexane/isopropyl alcohol = 80/10 + 0.1% trifluoroacstic acid, 1
mb/min., Ry=15.86 min.

e) {R)-(N-Methyi-N-tert-b ~-ami -2~ : A solution of
21.8 g of (R)-N-methyi-N-tert-butyloxycarbonyl-amino-3-(naphth-2-yl)-propanecarboxylic



e) (R-(N-Mthyl -N-tert-butyloxycarbonyl-am no)-3-(naphth-2-yl)propanal: A
solution of 21.8 g of

(R -N-nret hyl - N-tert-butyl oxycarbonyl - am no- 3- (napht h- 2-yl ) - propanecar boxyl i
C . -23 - acid met hyl
ester in 497 wb98#©7690| uene is cooled to -78 under argon, andPCEEPHI04EI6 a
20%.di i So-butyl al um ni um hydride solution i % t ol uene are added dropw se
thereto (60 min.). Wien the dropw se additi ﬁ is conplete, the mxture is
stirred at -78[err] for a further 60 mn. There are then added 17.8 m of

met hanol at -74, and 35 g of citric acid dissolved in 665 m of water in
such a manner aFﬁdﬂethi@steéFﬂo@7dﬂl9fé°'8%'sﬁ8?‘e‘é3&‘€§ﬁ"n‘!?®3"9Pﬁea'?ﬁ 146 miofia20%
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The r I on xture i.s st rred at rature for 24
our's. ¢ hen it eTPHPEHE (B SpRIFESHA felsba bl eideieryetals REUbG A Mifiyd pow of -
concentrat ed b90%ampmxame/emylﬁamtse§m;jums‘s taken up in diethyl ether,
washed with water and brine, dried over magnesi um sul fate and concentrat ed
by evaporation. The title conmpound is thus obtained in the formof a
l'i ght-yel | ow 9i{B)-Ni¥iethiteh-gertbidyloxyicasoayldnne-34 D-f
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met hyl - pent - 2etbeoiwasbed witthwiteRand brnd, dried aysr olagoesiom 3ulfdt andcoleentrated by
evaporation. The title compound is thus obtained in the form of a light-yellow oil. R¢
(hexane/ethyl acetate = 4/1) = 0.47. HPLC: Chiralcel OJ, hexane/isopropyl alcohol = 90/10
+ 0.1% triflucroacstic acid, 1 ml/min., R¢=11.32 min. |

In the same manner as that described in Example 7 but using benzoy! chloride instead of
3,5-bistriflucromethyl-benzoyl chloride in Step 7b), the following product is obtained:

Example 7/1: (4 - -N’- ino-S-(naphth-2-yl
epsilon-caprolactam-3-yil-amide: R¢ (ethyl acetate/acetone = 9/1) = 0.13.

- - ic acid N- ilon-caprolactam- -amide

0.153 mi of 3,5-bistrifluoromethyi-benzoyl chloride are added dropwise at 0° to a solution of
0.27 g of (4R)-(N’-methyl-amino}-5-(naphth-2-yi}-2-methyl-pent-2-enoic acid N-[(R)-epsilon-



0.153 m of 3,5-bistrifluoronethyl-benzoyl chloride are added dropw se at O
to a solution of 0.27 g of
(4R) - (N - net hyl - am no) - 5- (napht h- 2-yl ) - 2- et hyl - pent - 2-enoi ¢ acid

N[ (R) -epsilon- - 24 -
caprol act aRyPogidrégsam de and 0.3 nl of triethylanmne in 6 p%l ene
chloridé. The reaction mxture is stirred at 20[err] for 90 mn

concentrated by evaporation. The residued4s taken up in ethyl acetate, and
extracted once with water and twice with brine. The conbi ned organi ¢ phases
are dried over magnesi um sul fate and concentrated by evaporation. The
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sodi um carbonate solution is added and extraction is carried out three
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brine, dried over nmagnesiumsulfate and concentrated by evaporation. The

residue is dissolved twice in nmethylene chloride and agai n concentrated by
evapor at i ora) (FREN-Metigl-aninop5:ing gm-zm&-mbm@@dzm@gggf_rgmm-aﬁslany el | ow

(R0 (1 - verea e O A bygochivit i B e Attt Otient 2. eno

|( Z R;;tm( ﬂL N- Ed 5#)2 geaﬁuhpm Qﬁaﬂwmw@owdarwﬁy%m&mnabm -2 206 1Bemi2-
nme

oxycar bony I %@'ﬁgﬁﬁf‘ﬁagr‘m@}aﬁerﬁwpe ‘DRRresting fuspension is gtirfedaty
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95/5) = 0.33.

a)

N-[{R)-epsilon-caprolactam-3-yi]-amide;: A mixture of 500 mg of (4R)-(N-methyl-N-tert-butyl-
oxycarbonyl-amino)-5-(naphth-2-yl)-2-methyi-pent-2-enocic acid, 0.183 g of D-3-amino-
epsilon-caprolactam, 0.265 g of N-ethyl-N'-(3-dimethylamino-propyl)-carbodiimide hydro-
chloride, 0.200 g of 4-dimethylaminopyridine and 16 mi of methylene chloride is stirred at
room temperature for 1 hour and then concentrated by evaporation. The residue is taken up
in ethyl acetate, and extracted twice with water, once with 1N hydrochloric acid and twice
with brine. The combined organic phases are dried over magnesium sulfate and concen-
trated by evaporation. The residue is subjected to flash chromatography (80 g of silica gel,



-25 - ethyl acetate/hexane = 7/3 - 9/1). In that manner the title
conpound is obtained in the form of a colourless foam Rf (ethyl acetate)
= 0. 39. C)

(4R) - (N- Met hyl - N-tert - but yl oxycar bonyl - am no) - 5- (napht h- 2-yl ) - 2- met hyl - pent
-2enoi ¢ aci dwowseadesiti on of 2.6 g of |ithium hydroxide | n 1gcwierofossst er
Is added at 0 to a solution of 3.5 g of

(4R) - (N-nmet hyl - N-tert-butyl oxy-carbonyl - am‘?’ﬁ)) 5(napht h- 2-yl ) 2- net hyl pent - 2
- enoic acid ethyl ester in 40 mM of tetrahydrofuran and 40 m of

met hanol, and the mxture is stirred at roomtenperature for 45 mn.
neutralised wiethyl agatateRpxanest 7/3 t §/14 In dhat mannerdhe title compnund isaobitainech the form
concentrated hya@y8assibdn R (BRyIfRatatlie d.go.t aken up in water, acidified to
pH = 2 with 4N hydrochloric aC|d and extracted with ethyl acetate. The
combi ned organi ¢ phases are washed with water and sat. NaCl sol ution,

dri ed (mgneSbﬁmmwm -Nat@ l-be [-@hiRE)- WIRERIRD intHihyi-bBR-3-Edigue
is dissolved three tines agal n concentrated b
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(4R) - (N- Met hyl - | Oxy carbon¥ -am no) - 2
-2-enoi ¢ aci d®"U¢APA eg‘é’{ erin 38 mj opletrghydsefuten@nd 48 mjpf meanol, and the miture is

1, B- di azabi cy sfiredcbat4odhh wmtmatﬁreeraﬂd MR\ )neutaided with prl'bkrﬁiath 1§nﬂ?oﬂiN hydro-
(10 et B L DU LR BEDY B RO & g BBt acvts
2- p[]OS p[]onf) pPH Dwitle 4H dydrochloricadid andettracted with @thyl acetate ERI mt lned %Irgamc
acetonitrile. ure is stirred at
10[err] for 48'\&.’%g a‘é}ﬁae&f}gg{lj h&& rtlégrsasn g%ggr@b Fﬁol‘ﬁt@% %?I‘B’SEP%%“'F sHiAtRkANG conn
extracted tweerdrated bypveporation. Jhe désidueis dissdivad thme lintesiiremetfyizne chiotioe and
organic phase t .
solution, dr if@%ﬁﬁﬁé‘é‘?‘ﬂ?ﬂ"ieﬁmﬁ° Pl Lol @ ) el e R o
residue is pufQlidifeam lﬁf(éﬂi‘b”cﬁ?&fﬂﬂh@ﬁﬁy =(¥0e 281 silica gel, hexane/ ethyl
acetate = 95/5- 93/7) In that manner the title compound is obtal ned in the

form of a col oy hexane/et hyI acetate 7/3) 0.53. In
the same mann& DOV 5 hth |_ .

3,4,5-trinet hMZnsé g of:btlmf mdmmagtaa;b-aﬁzab clo[S 4, 0]undec-7-ene (DBU). and a
3, 5-bistrifl “é’JuSHZ‘R rflgl ot??ﬁ)zﬂ)‘netﬁyt? ll@{en%utylc}xyhgargoonl mmo—gs-gzaphtﬁ-czt-yl)(-:&gpanal in

pr epar ed:

150 mil of acetonitrile are added at 0° to a solution of 7.52 g of 2-phosphono-propionic acid

triethyl ester in 80 ml of absolute acetonitrile. When the addition is complete, the mixture is
stirred at 10° for 40 min. The resulting suspension is then poured into water and extracted
twice using 600 ml of diethy! ether each time. The combined organic phases are washed
three times with water and twice with sat. NaCl solution, dried (magnesium sulfate) and
concentrated by evaporation. The residue is purified by chromatography (600 g of silica gel,
hexane/ethyl acetate = 85/5-83/7). In that manner the title compound is obtained in the form
of a colourless resin. Rf (hexane/ethyl acetate = 7/3) = 0.53.

In the same manner as that described in Example 8 but using 3,4,5-trimethoxy-benzoyl
chloride instead of 3,5-bistrifluoromethyl-benzoyl chloride, the following product can be
prepared:



-26 - Exanmpl e 8/ 1:
(4R -[N -Methyl -N -(3.4.5-tri nmet hoxy-benzoyl ) - am no- 5- (napht h- 2-yl ) - 2- net hy
| - pent-2-enoic acid N-[(R-epsilon-caprolactam 3-yl]-am de: Rf (nethylene

chl ori de/ met hanol = 95/5) = 0.42. In the same manner as that described in

Exanpl e 8 Rub oslfist t he appropriate am nes instead of PCT/EP97/04436

D- 3-.am no-epsi |l on-caprol actam the foll ow ng products can be obt ai ned:

Exanpl e 9: -26-

(4R)-[N -Methyl -N -(3.5-bistrifluoronethly-benzoyl)-ani not -5-(naphth-2-yl)-

2- nethyl - pent 2- en0| C aC| d N-r(S) ep5| | on- caprol act am3 yl ]h am de: Usi ng
bth 4 .. > AN o a3

¢ i Svd ARy )

) : v
(hexane/ et h=y9515):=eoadt2e =1/1) = 0. 43 HPLC Chiral cel AD, hexane/i sopropyl
al cohol = 90/10 + O. 1%trif|uoroacet|c acid, 1 mM/mn., R=6.25 mn.
Exanple 11: (4R [N - Met hyl - #&(3 5-bistrifluoronethyl - benzoyl am no]-5-(1
met hyl - i nddn-tie same maaner. as. thatfescrieddn Example 8 but using the appropriate amines
N-[(S)- eps'xh&@a&é@@éﬁiﬁé—@hﬁml dapfilictiim, (tA8 RAIbGIng RFoDaE 3hh B8 obRidad for the
conpound of Exanple 2 e t|t e conpound can al so be prepared starting
fromracem c DL-trypt ophan met hyl ester hydrochloride (instead of

D-trypt opha&gﬁggi . it ‘ o Vi DI i PG

hydr ochl orlde | S rcted |n z ] I QRS tQ th { des?_ré_bed I N IEx
1. L-3- Anipethxlkrgnte Ac ERigle l-amyde: Using L:3-aminprepgjion-
m xt ure of mﬁp&samamoﬂﬁ(@trulacatatel#lam:separ ated in a final step by

chr omat ogr aphy on silica gel (ethyl acetate). In that nmanner

(4R)-[ N -nethyl -N - (3, 5-bi strlfluororrethyl benzoyl) am no-5-(1- rreth | -indol
-3-yl) - penﬁm AB)-INi-Mathyi-A-(38-8 : .

0.31, ethyl  afeisd : ax@idinide; Using cyclohexylamme Rf (hex nelethyl

(S) 4-[N - netr T onet hyl - benzoy Fcé ?

-met hyl - i ndW@I=)1/1)p139rt43Zﬂ%#Fleh"aEPHAN*[e(XS)VEBB'PPﬂﬁE@B?l 041 HfVI% yl ] ani de
{Rf = 0.35, tnﬁ&m&ca%ea&.at € b onﬁsaeshﬁ.ﬁ, [[err]][err] = -44.3[err] +

4.5[err](c = 0.221, td—i)) are ained in pure torm Exarrple 12:
(4R)-[ N - Met hyl - (3 b| stri fI uor orret hyI benzoyl ) - am no] - 4- (4- chI r obenzyl
)- but-2-engx @ : (AR striflabm }l)-amin h

mmwmpﬂmmum (another preparation method

for the compound of Example 2)

The title compound can also be prepared starting from racemic D,L-tryptophan methyl ester
hydrochloride (instead of D-tryptophan methyl ester hydrochloride). D,L-Tryptophan methyl
ester hydrochloride is reacted in a manner analogous to that described in Example 1. L-3-
Amino-epsilon-caprolactam is used in Step 1b). The resulting mixture of diastereoisomers is
then separated in a final step by chromatography on silica gel (ethyl acetate). in that
manner (4R)-[N'-methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-(1-methyi-indol-3-yi)-
pent-2-enoic acid N-[(S)-epsilon-caprolactam-3-yi]-amide (R¢ = 0.31, ethyl acetate/acetone
= 1/1) and (S)-4-[N’-methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-5-( 1 -methyi-indol-3-yi}-
pent-2-enoic acid N-{(S)-epsilon-caprolactam-3-yl}-amide {R; = 0.35, ethyl acetate/acetone
= 1/1; [o)o?® = 44.3° + 4.5°(c = 0.221, EtOH)} are obtained in pure form,

but-2-enoic acid N-[(R)-epsilon-caprolactam-3-vil-ami



- 27 - A solution of 0.71 g of 3,5-bistrifluoronethyl benzoyl chloride (in
5 mM of nethylene chloride) is added dropwise at 0 to a solution of 0.9 g
of (4R)-(N -nethyl -am no)-4-(4-chl orobenzyl)- but-2-enoic acid

N-[(R) -epsilon-caprolactam 3-yl]-amde and 0.75 m of triethylamne in 35
m of nethyl| &@986MWri de. The reaction mxture is stirred at PCDERY7/04436
temperature for 2 hours. Then 3 nl of nethagpl are added and the reaction
m xture is diluted with 50 mM of nethylene Thloride. The solution is washed
with 0.1 NHCl, water (twice) and sat. NaCl solution, dried (MgSO4) and

concentrated by evaporation, The residue is subjected to flash

chr omat ogr aph# spigtioof .7k g pf %5‘%%1"3“0&'“%!"8%’&0&4@9?99 Hafom! of meghyiene ghigride)
title conpound gl ' ol i f [ ' I Sult.
0.12 (ethyl a’égt‘“??ﬂ??;‘[ﬁ??°[‘e°ﬁf”"i“‘ﬁ‘?5?§ ?‘f‘%{‘%{?‘? pnA LR RoIE frioriberyy
20. 38 nin. (ChHtr2rnoic agik Nd(Rlepsiinnsapmiaciami dyil-amigeand OvSmief tiathyamine:in
90: 10 + 0. 1% &M of théthy1emd ehidridd, Thé Féddtion MkuAB 19 stirred B fochh RintpeReluiBbes halrs

can be prepargd as Lol oWs: %1%' . . o ]
(4R) - (N - Met hifen ﬁ)%efﬁﬂ%ﬁr ddledand the pagction mixire isgiiuted with 50 mi of
(N;(R )R) ( E psi | ?nrsﬁpb?é alf[ilbﬂtl& 3’|he ;bnhmgis dﬁl'shé\:l With u.t1'4mac4|9€vﬁfar @witePhnd sat. NaCl
- -ne - - I T~ X ar pon - no) - 4- - oro- | .
benzyl ) - but - #MWt&ESi‘@‘%Eﬁﬁ?ﬁqc %?J?Pf‘%ﬁ?gg‘ks PS%%?&?‘&H% %’-’?Tﬁs!d&ﬁi'%%“wﬂbwﬁ%f

trifl uor oacetdhromatography (85 g1t silicaiget, letHybamtatbinmthahel & 9842).i Theaitle CBAPOUIRT i§ON

by evapor at | coutaefin 8 s 48 o SoforbREE'soh 1.1 G abelgle) TRl e ie
sol ution is washkdEOH). IR 20538 reind (ChinaloylcDd)0.46x256rh, etattion 40 MY, heddElethanol
sol ution, dr |__e§°:$393;h+gml {@IS g%tl? ﬂ-ﬁ?ﬁ'?'ff'%r"%;@tb%%- by evaporation and reacted

further without further puti
(4R)- (N -Methyl -N-tert-butyl oxycarbonyl -am no) - 4- (4- chl orobenzyl - but - 2- enoi

c acid N [(Pﬂfe%iﬁi mggeﬁgeléﬁtbgracr%;%é&ggﬂ&sﬁ m xture of 1.53 g of

(4R) - (N -nethyl -N-tert-butyl- oxy onyl - am no) - 4- (4- chl or obenzyl)
but - 2-enoic acid, 0.58 g of D 3-am no-epsilon-capro- |actam 0.94 g of
N- et hyl-N'-(?a)gl'ﬁ;M'| ARV 4l chicro e @em&a& by e { C
4-di met hyl am nopyridine, 0. g o ﬁ‘rox enzotriazolre a LU
met hyl ene chl!élﬁ)&@e-e-i@@‘efm"r%a-?ea ot 48 mméwzﬂ TRrbbytyiexyearaesyramineku-{4enioro-
concent r at ed denz@MORS-diciditid NHER) epsilch- Caproia@irn TP -Afide ARA S it tikBrddChtic
hexane/ et hyl Fae}'.‘%?n: 1/ I.n }hgt i g the title conpound is, obtalned,
mp.: 154- 156%. i | of methylene chioride is stirred under argon at room témperature for 2 hours.
The reaction mixture is then concentrated by evaporation and dissolved in 200 m! of ethyl
acetate. The ethyl acetate solution is washed with 0.05N sodium hydroxide solution and sat.
NaCi solution, dried (sodium sulfate), concentrated by evaporation and reacted further

without further purification.

[(R)-epsilon-caprolactam-3-yil-amide; A mixture of 1.53 g of (4R)-(N'-methyl-N'-tert-butyl-
oxycarbonyl-amino)-4-(4-chiorobenzyl)-but-2-encic acid, 0.58 g of D-3-amino-epsilon-capro-
lactam, 0.84 g of N-ethyl-N'-(3-dimethylaminopropyl)-carbodiimide hydrochloride, 0.60 g of
4-dimethylaminopyridine, 0.725 g of hydroxybenzotriazole and 80 mi of methylens chloride
is stirred at room temperature for 16 hours and then concentrated by evaporation. The
residue is chromatographed (silica gel, hexane/ethyl acetate = 1/1). in that manner the titie
compound is obtained, m.p.: 154-156°C.



- 28- C):

(4RN- (N - Methyl - N -tert-butyl oxycarbonyl -am no) - 4- (4-chl orober zyl) - but - 2-en
oic acid: A solution of 1.64 g of

(4R) - (N - net hyI N-tert-butyl oxycar bonyl - am no) 4- (4- chl or obenzyl ) -

but - 2- en0|$v ?set hyl ester and 1 72 g of |ithium hydroXipdqees04d36

t et rahydr of uran thanol /- water = 3/3/1 is stirred at roomtenperature for
1 hour and then poured into 150 m of wa@®r. The mixture Is acidified to pH
= 2 by the addition of 1 N hydrochloric acid and the aqueous phases are
extracted twice with d| et hyl ot her The conbi ned orgam C phases are washed
W th wat er cprigRSR :

coneent 2t 94 ? 539 A °9EB’ t?a%%%ewﬁ%b@%%v

4. 85 ( out-2-ehbic aidethw dstenzan)d 1.2 g:ef ﬁtslpnﬂwproxmleaﬂ tetrahydrofuran/mejhanol/-

H,
' aci d et —pr €Sl ookt ieh e A {Thol end wigh it Bl Yor Yl
RT 0 a solbpmseutsis asfieg e picayshe ﬁeam of i NeromehicHo SR angdhe paueous0 i

of absol ut t f
(i i ooy BFEREF i R g ekt e et

of acetoni leﬁeﬁ@dééﬂéﬂ F‘B’M’b driq gsiumsutiate) and goppentated i evapeis- i s
conpl et e, 4R 1dfioih dcRdiduBless i, NEGNMIR, 46D Mi9Z, CDOM) W (Bpm]:ireac en) QrROYUXSH € S

ach Line. SRHORTHY e st é?fm il %E@%el@ AL S o

and once with sat NaCl sol ution, dr| ed (magnesium sul fat e) and
concentrateg L . ]
(silica gel "% = X
i s obt a| necsten Qlﬁﬁgotdﬂeafuai aﬂd|1o4§rq eHaBldlate ad.neldHNRTth@omn otzme of d

(ﬁ]pmo 5H) %}Zﬁ@‘l@ 85@33,%{?&%@@9 féﬂp%ﬁ'ﬁﬂzof %tg Q\g)?_i%kﬁrrie ? 832 (sgknélgs 3t 4 90
(R -N - Met ra/aewm«mm hydyigycqrhonyir(4ehiornehenyl)-alaginahdn 10 mi ob| ut | on

of 2.95 g c%icc:etor'utnle) is added dropwise thereto When the dropwise addmon is complete, the mlxture
(R -N-methyl-N -tert- ut on car bony 4- chl or ophenyl ) - al ani ne nmeth

ester in 798 ﬁ‘!""eﬁfatm'lf%%ﬂ %‘3‘°f‘6"" @'%HG@P%\"&JPP waterangext rat ure
tlz m tof a tﬂ:cMuﬁlnElgw%ﬂloﬂalbmg!dét?ﬁ dath umlﬂhmmﬂwwyarﬁéitﬁ%ed aﬁanwatéted 4 at
ereto e Jrppwi se ition is,C m xture i irred a
that ¢ orperiaaEes R a8 onge W seC NECTHRIEHS cred ipaimesiindsifta) and
aqueous socboucdmtedsbyl avaporation. Ihe rasidustis purifiad byt:hmmangthnl-uyt(shd:d‘gal,r eaction

i xt ure. g-[%x%ﬂ%%tgt}lﬁebé@l f1),3A nﬁ% AN Y cdindobhd fs ditkibgd int {%ﬁfc@%?ﬁs are

t hen separ g once Tore. i
et her. The coiowiesseall. Md@ﬂ&%&ﬂﬁ‘s d/\hnmid 35-7.65 (mi 4H), 6.96 (deht1H). 83

sol uti on, Ct&'ﬁgtéﬁe%u Ayl l4ld dﬁ%eo%ﬂﬁ £97652 ¥@t®d(np?éH) 2.68 (s, 3H), 1,30 (m

-29 - eva I on resi s reac urther w'thout pufification
(col ourl esst2hiM ). 1 H-NI\/R

e): (R)-N'-Methyl-N'-lert- l-{4 rophenyl)-alaninal: A solution of 2.95 g of
(R)-N'-methyl-N'-tert-butyloxycarbonyl-{4-chlorophenyl)-alanine methyi ester in 75 mi of
toluene is cooled to -78° under argon. At that temperature 17 ml of a 1M DIBAH solution (in
toluene) are slowly added dropwise thereto. When the dropwise addition is complete, the
mixture is stirred at that temperature for 2 hours. 2 ml of methanol and 50 ml (18 g) of an
aqueous sodium/potassium tartrate solution are then added to the reaction mixture. The
mixture is stirred vigorously at 0° for 2 hours. The phases are then separated and the
aqueous phase is extracted once more with diethyl ether. The combined organic phases are
washed with water and sat. NaCl solution, dried (sodium sulfate) and concentrated by



200 MHz, CDCd3, d (ppm: 7.30-7.05 (m 4H), 4.16 (m 0.5H), 3.93 (m 0.5H),
3.25 (dd, 2H), 2.90 (m 1 H, 2.70 and 2.62 (2s, 3H), 1.40 (2s, 9H). f):
(R -N -Methyl-N -tert-butyl oxycarbonyl - (4-chl or ophenyl ) -al ani ne net hyl
ester 9.5 g of silver(l) oxide are added, with stirring, to a sol ution of
3.1 g of (R -wepssntsss yl oxycar bonyl - (4. chl or ophenyl ) - al ani nePERERKO4438 or
In 45 m of NN-dinethylfornmam de. 23 g of mgthyl iodide and 1 m of acetic
acid (abs.) are then added. The reaction mxture is stirred at RT for 72
hours, then diluted with 150 m of diethyl ether, filtered and concentrated

by evaporation. The residue. is ur|f|e hr.o ra Sili
hexane/ et hy| SYageratien. ﬁﬁf&%“"'”q i, rqagtad 'H&?ﬁﬁéﬁ"ﬁ na{“‘laﬂ%n @8@&%@"& q"%ﬁdgr ned
in the form qéoomnﬂlcnmge@cppm)h 30-Fobl, 4H), 336((mh, 0.8H),,3.93 (ir, O(5H), 2£5 (dd¢29))

(2b$0 ?SSI—%H) 42q_° géb@ 85&;9‘62%3)‘35 Gip, B8 s atfp (M IH. 3.00 (dd,”111),

(R -tert-Butyl oxycarbonyl - (4-chl orophenyl)-al anine nethyl ester 4 ni of
tert-butanol g A ( Ao A0 ¢ Chl LS O D ne
are added to 5 y
(e.g. Bache n)snlvet(l)wﬂdﬁ al&faddbé. wﬂhmmngf tocs sqwon ot § t1 |Q¢f élammbwmmorm-w 00 m
tenmperature, '
temperatue. ég{bﬁ ﬁrﬁﬂﬂ]hﬁﬂmg‘ ﬁmns%n%mmdﬁnétwonnéﬁda&ﬂq h@ﬂqﬂ&ﬁyﬂ ;&&{e

organi € hases are was

(three ti mes)andriombeftacetig:asid @ﬁdﬂ%ﬁen assledy was@sn abrture isedieed atREtorby
evapor ati on t doprdMith ditdedMHhCI50GHIGE dtHyl S1AEr, fRETBd BhdEohcBitrdied Bdevapblatib®

stand. Rf = hexane

D- 3- ani no- epsﬁnedﬁé'e%ﬁ)'ﬁcﬂuagq% °r3&°'§6tPEF'PB¥|?58'F; gel ke ’@"%M“\?taéﬁrﬁ@)e'ﬂéh‘f'on-
capr ol act am imariePtheltitie fcompsuncbis lobtabiediis thei famtod ¢dfowrlesobili fl HINMRS 7.22 () 28), of

D- pyr ogl utarri aci i f r
t enperat ure f @Ogﬁgﬂ g@%’eéﬂ?ﬁ?ﬁé’%?@?ﬁsgﬁf&%h b?@]@dg‘hﬂ 24"
di ssol ved at (a.tamﬂeS(g@mrr] Cin ethanol :water = cooled to room
tenperature and again left to stand for 20 hours. The crystals forned

there- fromare flltered of f and di ssol ved in 50 m of water. |on exchange
chr omat ogr aphy): (ADE 4-f othyhestér ¢ ml ptiea-bwkaniol, 1 N

NH3 sol uti on), 3 §|°§°f' +er (OIS geﬂdisapr’&:?ﬁ?tﬁémrﬁfaré liudd 163 BEdiion o

Col our | ess cr 2’
-30-  In th %Eﬁéorfhmp YHPA"E"%BS'BV'@&?B(?& Bachem) '@492“'5’[1? %1 JiHfg Aftere

appropriate agingastired foriaaRsbirdat rsbrﬁtaﬂpmaaoatd reaction MialLRAE podred mtcice.1A2D0)

the fol I ow “%ir A ue():cttrgctgé t%ngel én?h 8 ettngll ther The combined organic phases are washed with

water (three times) and sat. NaCl solution, dried (MgS0O4) and concentrated by evaporation

Y el

to form an oil which crystallises completely on being left to stand. R = 0.19 (hexane:ethyl
acetate = 5:1).

Preparation of D-3-amino-epsilon-caprolactam: A solution of 12.8 g of D,L-3-amino-epsilon-
caprolactam in 200 ml of abs. ethanol is mixed with a solution of 12.9 g of D-pyroglutamic
acid (in 200 mi of abs. ethanol) and left to stand at room temperature for 20 hours. The
resulting crystals are filtered off and dissolved at about 65-70°C in ethanol:water = 9:1,
cooled to room temperature and again left to stand for 20 hours. The crystals formed there-
from are filtered off and dissolved in 50 mi of water. lon exchange chromatography
(DOWEX §0W, acidic form, elution of the free base with 1N NHg solution) yields the title
compound in the form of the free amine. Colourless crystals. [a)o® = +41° {c = 2.2, water).



Exanpl e 13:

(4R) - (N -Methyl -N -(3.5-bistrifl uoronethyl -benzoyl)-am no] -4-(4-chl orobenzy
). but-2-enoic acid N-[(S)-epsilon-caprolactam 3-yl-amde: Rf = 0.12
(ethyl acetate). Using L- 3-am no-epsilon-caprolactam (commercially

avai | abl e, wogsm7deuka 07257). Rt = 35.2 m n. (Chiracel - OD, prEobaen
detection 210 nm hexane:isopropanol = 80,20 + 0.1% TFA, flowrate 1.0
m/mn., 30 bar). Exanpl e 14: -30-

(4R)N -Methyl -N - (3. 5-bistri f | uor onet hyl - benzoyl ) - am no] 4--( 4- chl or obenzyl) -
but - 2-enoi ¢ acid N-cycl ohexyl -am de: mp. 183-185[err]C. Using

cycl ohexy! alfi the same manner &s wes(:dmd!a mpte, 12Dbutasing ttmpnienrima amine810 nm
hexane: i sop I F ar).
nexane: | sol t.@d@qralgoa D“‘Qiammcse&ﬁoe” A*s:é# %géﬁ_éﬁsll&w Ogou T%Qltsg 0.
procedure dB%tE'PPﬁed under Exarrpl es 12 and 14 it is also possible, starting
fromthe appropriately haI ogenat ed phenyl al ani ne derivatives, to prepare

the foll ow sybs a
(4R) - N - thﬁgﬂélﬁ-lé et :

bentzylt) but1 bR-ZeeviEad Al-a e‘RP=342((5ﬁ¥IE&%€ta%)hM§ingL-
acetate =

ERTD Ne?ﬁbv"wa‘@"@*%%ﬁ?m ‘FB'SF}?H%?'W"‘%‘&&H 3FUHR 37 P =388 Pinvor o
benzyl) - but (Chirg ol QD, o46Xk26krs ydsitedtion 210 ami, thexariaisoprOpaidl £ 80:201c0. 8% TTHA, flow
acetate =1 5:

(4R) - [ N- Met F]al% ﬁml@ﬁ”ﬁgiﬁg Tifluoronethyl-benzoyl -ani no] - 5-(4-chl or pheny) -2
- met hyl -pent-2-enoic acid N-cycl ohexyl am de: The title conpound is
ol o 12, R0k 1 0PN SR RS AR srdienst
Exanpl e 12, respec |ve y bforcten

[ rie ) 0 t ead
of tri et hyl R\teenoic,acidk amide; @.p. 1|$3s11§§°%~t ep 12d). The title conpound

i s obtai nedug,ng E'y”!f?orfe%lmnme P—Q MROEhiRELINE, | BPasko8 Bl ete&ion 219 nitt:

(hexane: eth acetate =

- 31 - An ?’@QS@PSPW'C?'B@ pE& 31"50-11% TRAdlowgateot8imyimin.t 20 bardpar e t he

fol I owi ng p{c@@whsa 4° + el 0,259; Et

(4R)-[ N -Methyl -N - (3. 5-bistrifl uoronet hyl - benzoyl ) - am no] - 5- (4- chl oropheny
| )-2- methyl-pent-2-enoic acid N[ (R)-epslion-caprolactam 3-yll-amde: Rf =
0.14 (ethyl Aﬁ&@éo’ﬁs@)te tHéS;er&er@déS&iﬂéh @iRer EXBmpRE 12aRE 43R is Bso pobsisid, ™M -

(Chiracel - AD étl E ete o
stémng rom the appropnately ha ogenated phenylalanine derivatives, 10 prepare the

following substances:

Example 14A: (4R)-[N-Methyl-N'- istrifluoromethyl-ben minol-4-(3.4-dich
benzvl}-but-2-enoic acid N-cyclohexyi-amide: Rf = 0.24 (hexane:ethyl acetate = 1:1).

Example 14B: -IN" =N~ bistrifl methyi-benzoyl)-amino
benzyi)-but-2-enoic acid N-cyclohexyl-amide: Rf = 0.28 (hexane:ethyl acetate = 1:1).

Example 15: (4R)-IN'- -N'- istrifluoromethyl-be. mino h nyi)-g-
methyl-pent-2-enoic acid N-cyclohexvlamide: The title compound is prepared in exactly the

same manner as that described in Example 14 (and Example 12, respectively) but using
triethyl 2-phosphono-propionate instead of triethyl phosphonoacetic acid ester in sub-step
12d). The title compound is obtained in the form of an amorphous colourless solid. Ry =
0.32 (hexansa:ethy! acetate = 1:1).



210 nm hexane:ethanol = 98:2 + 0.1% TFA, flowrate 1.0 mM/mn., 30 bar).
[[err]] -10.7[err] 4.4[err] (c = 0.225, EtOH) Exanpl e 17:

(4R) -[N -Methyl - N -(3.5-bistrifluoronethyl -benzoyl)-aninol - 4-(4-chl orobenzy
| )-2- methyl -but - 2 enoic acid r(S)-epsilon-caprolactam 3-yl-amide: Rf =
0.14 (ethyl amemm@a Usi ng L-3-am no-epsilon-caprol actam PEEERIHN44343:
(4R).-[N' -Ethyl -N - (3. 5-bi strifluoronethyl .genzoyl -am no] - 5- (4- chl or ophenyl)
- pent-2-enoic aC| d N-r(S)-epsilon-caprol act am 3- yll-am de The title
conpound i s prepared starting from

(R -N-ethyl - N—tert ut yl oxycarb (4-chloro ani n thyI ester

in exactly tH¥ YTMF’? 3] ﬁ&y S%E%ﬁﬂb#bm Weég‘ %ETP Vﬁtsas t hat

described in Exanpl e 12. Rf = 0.18 (et hyl acet at e) The startl ng materi al
b 4-chl I

(R.-N-ethyl -N-tert-hut
can be prepaM

portions at (ne

-n ~:-u71|g4 amide: Rf-o14(ethylacetate)

N-tert-butyl : t 5

DV, The m xti P ?%é‘?%%%?ﬁ@? @&}‘*Cr yn HA A CeBe gl
Then 1.07 g ¢*10anhykexanecsthano! aﬁam%ﬁﬁmﬂpheat#é&w/m rA0dar). fab S =stirred
at 50C for WIS, ,LNE m xture is then poured into 200 m of
wat er and the‘glfg"'@4 (cﬁh%é%a%éﬁgt racted twice with diethyl ether. The
combi ned organi c phases are washed with water and sat. sodium chloride
solution, dried

chr omat ogr ap X
conpound i s qhdthy Bi plag gyH-aniide: Rs *IQ(MIWI a@tate)
(4R -[N - . " hyI benzoyl am no- 5- (4-chl or ophenyl) -
3. nethyl - y ié%%lmgn%l cl&l' Ec%/}@ Eﬁxyl am de: The title conpound can be

prepared |n exactly the sane manner as that descrl bed in Exanple 12 but

- 32 - benzyl _: : I- ester | nstead of
(R - N - net hy|BeRi-2-66 B - ¥ka R@ﬁgﬂp)cﬂmpaﬁﬂqﬂﬁmremck
0.41 (hexane:spiring frode mm—ethy;-ﬂ.tar}-bmylo%mw(mcmrdmbﬁyl)-ﬂhnine methyl ester in
(R -[1-(4-chl orrmqi arbam c aci ert-hutyl e r, can
be prepared FX& ?‘Bﬂ F%ﬁ%"g Eagﬁq'ﬁﬁ%eé’f"ﬂ""f?pwn’&?p dj?é%"l) Qtzatg '5’85

met hyl ene chlixampie)12. R addiddethybqostate). i n t he course of 5 min. at -60[err]C

under argon to a solution of 0.45 m of oxalyl chloride (in 10 m of
nmet hyl ene chloride), and the m xture is then stirred for 15 mn.

The starting material {R)-N-ethyl-N-tert-butyioxycarbonvi-{4-chiorophenvi)-alanine methyi

ester can be prepared as follows: 118 mg of sodium hydride {pure) are added in portions at
0° under argon to a solution of 1.4 g of N-tert-butyloxycarbonyl-(4-chiorophenyl)-alanine
methyl ester in 25 ml of DMF. The mixture is stirred at 0°C for 30 min. and at RT for 30 min.
Then 1.07 g of ethyl bromide are added and the reaction mixture is stirred at 50°C for

16 hours. The reaction mixture is then poured into 200 m! of water and the aqueous phase
is extracted twice with diethyl ether. The combined organic phases are washed with water
and sat. sodiumn chloride solution, dried (MgSO4) and concentrated by evaporation. The
residue is chromatographed (hexane/ethyl acetate = 5/1). In that manner the titte compound
is obtained in the form of a colouriess oil.

Example 19: {4R)-[N'-Methyi-N'- b LOro! -henzo! minol-5-{4

methvl-pent-2-enoic acid N-cyciohexyl-amide: The title compound can be prepared in
exactly the same manner as that described in Example 12 but starting from (R)-[1-(4-chloro-



Li kew se at -60C, a solution of 1.4 g of

(R -[1-(4-chl oro-benzyl)-2-hydroxy-propyl]-carbamc acid tert-butyl ester
(in 4 mM of nmethylene chloride) is then added dropw se thereto. The
reaction mxture is stirred for 1 hour; triethylam ne is added and the
mxture i s Wosssmiesk o roomtenperature, at whi ch t enper at ur eciEpéinsgds wat er
are added. The organic phase is separated 3g,ff and t he aqueous phase is
extracted twice nore with nethylene chlori The conbi ned organi ¢ phases
are washed with water and saturated sodium chloride solution, dried (MgSOH)

and concentrated by evaporation. The residue is subjected to flash
chr omat ogr aptenzyh-gione-perpyicapamicacichiesrulid peteripsteart eft (R)-8'-methyllN'Aprt-butyloxyrat

manner the tﬁ,ﬂ,&, @m% n§i)-ahMal otk < 6.41 (axhAd:ah) ¢45 | ess oil.

(R-[1 - or 0- benzyl) - 2- I')mydroxyq%ropyl |€.?arbamgc;'a(:l:gtra terz butyl ester.
10 m of a Gignard solution (prepared fromO0.64 nl of rrethyl i odi de and
0.244 g of W&tﬁﬂnﬂgrhrawnar Ln

to a soI ut i on qf '3§°A"tl9HIQSPJKH@ﬁyP)MSQ Gme-8ml of methylepe chipridaE

met hyl - N -t €& '9??5? Eﬁ}%'éﬁ

and the i xtruaadwdrbb&rsemmércedrs%fsaﬁn mtmﬂ°5hﬁdéﬁ?%6d@%§@drbﬁbﬁoh§nﬁbﬁn
poured into 100 of water and extracted tw ce di ethyl ether. The

conbi ned or g%iﬁlv&dﬂwadgégr 10 ! ofesthiens ehiorige). apd Q’P?d“%ﬁ'f%ﬁé'ﬂ@cﬁ“é’é@ fSamnor i de

sol ut i on, - driieshiddBSEFLT, arudimon 6EN3 Gt 0R)1044-EHIOROBGNEYIPEy bR @B ki
subj ected to f|ash chroma 0 raphé?ﬁwexa”e‘/ elayl acetate = ?hggpg,o Jhe .|

manner the t399 '@"CQH%SEFHEI "" {ene ghipride) igthan addes Qf@?”!i%ﬁ
Anal ogously ﬁe@ctﬁh&ﬂiﬁbfb r%%trrrbuiioﬁg hBuR tridthyRinif® sl ddaed &7Pthe raties hewtberd of
cycl ohexyl - r} (il S0 Qossr b e Lg ?bt ain the fol| ow ng conmpound:
Exanpl e 20: room er'nperature. at which'tempera mi of water are added. The organic phase is
(4R) - [ N - Metdephrahéd ¢fBarid imesnhueddsmasmstéxyrhetbemwdnbreamméthﬁerﬁélcm&ldérnﬁhenzy

3o G SR e S Bl o Sl

-33 - EdriediM@SQ3) and concentrated by evaporation. The residue is subjected to tlash

(A0 o0 R G il o™

preparati on mmyudfsmbtamd 'ﬂdmm8@|OMWile 12) The tr tl e conpound
can al so be prepared starting fromracem c 4-chl orophenyl al ani ne net hyl
ester (instead of 4-ch| orohen I al ani ne net hyI ester) Racem c 4-

chi orophenyl )-[1-(4-Chioro-he 1):2-hydroxy-propyll-carba zid tert-butyi es |1@g‘5t@3t0 t hat

descri bed i angnard solution (prepared from 0.64 mi of mathyl rodlde and 0.244 g of magnesium
turnings in 20 mi of diethyl ether) are added dropwise to a solution of 1.18 g of (R)-N'-
methyl-N’-tert-butyloxycarbonyl-(4-chiorophenyl)-alaninal in 25 mi of THF and the mixture is
then stirred for 30 min. The reaction mixture is then poured into 100 mi of water and
extracted twice with diethyl ether. The combined organic phases are washed with water and
saturated sodium chloride solution, dried (MgSO4) and concentrated by evaporation. The
residue is subjected to flash chromatography (haexane/ethyl acetate = 1/1). In that manner
the title compound is obtained in the form of a colourless oil.

Analogously to Example 19, using D-3-amino-epsiion-caprolactam instead of cyciochexyl-
amine, it is also possible to obtain the following compound:

Example 20:
methyl-but-2-enoi¢ aci silon- -3-yl}-amide: Using L-3-amino-epsilon-
caprolactam. Ry = 0.16 (ethyl acetate).




Example 12. In Step b), D 3-am no-epsilon-caprolactamis used, as in Step
12b). The resulting m xture of diastereoisoners is then separated in a
final step by chromatography on silica gel (ethyl acetate). In that manner
(4R)-[ N -nmethyl -N - (3, 5-bistrifluoronethyl -benzoyl) -

am noj - 4- (4- cWPABBIBHzy| ) - but - 2-enoi c acid PCT/EP97/04436

N-[ (R) - épsi | on-caprol actam 3-yl ] -am de [Rf a3 0.12. ethyl acetate, R =
20.38 mn. (Chiracel-QJ, 0.46x25cm detection 210 nm hexane: et hanol =
90:10 + 0.1% TFA, flowrate 1.0 mM/mn., 30 bar)] and (4S)-[N -nethyl-N -
(3,5-bistrifluoronethyl -benzoyl)-am no]-4-(4-chl orobenzyl)-but-2-enoic acid
N-[(R) -epsul on- caprolactam3-yl]-amde [Rf = 0.09,.ethyl acetate, Rt =
23.6 min. (Chig | : Bebhierifiucro BeRzoVI BERINS]-4-3BHISIRBEIV)=
80:20 + 0.1% TFA, flowr 0.
form Ex ampdt-2:850ic oL R e e
descri bed i n Ecepplrd FExample 12). al so possible to prepare
(4R)-4[ N -nmethyl -N - (3.5-bistrifluoromnethyl -benzoyl -am noj - 4-.

(3. 4-dichlorobenzyl)-but-2-enoic acid ,

N- 4( R- epsi | on-Thggitte cermperndxan|asohe prepared staning fram saseminrdhivoppenyiaianiok
starting frommeifdEser fndtedd GN-RicARRIRShAAERNS Fudli Br). RdRiic 4RaCEM C

3. 4-di chl orophenyl al anine nethyl ester IS reacted 1 n a’'manner anal ogous to
t hat descri bedhlofPRbeayiairaing methyb gster isreactedip aspanner analogous to that described in

D- 3- ani no- epsigxampRatd. fl S©bdY) -3-arfifslepsion-caprofictitn is2fabd, ab1R stap 2. ervef
di ast er eol somers ., forned Isé*h n se arat_eglpl na final step by
chr omat ogr aphyeBHng;Mixtuee of '53?%??' mers &y Ler seraratedin p finalfigs by chromatography on
§4R]2 I- 4-[ N - trrﬁtsmyé gél (e\bﬁl,aﬁneta:ta.- In that manzer (4R)-llN'-mgthyl—N'l-(3.5-bi?triﬂzuoromt_ethyl-benﬁoyl)- '
ri fluoronme -, V4 - - 4- -dj. ohenz - hut - 2-enpi ¢, .a
N-[(R) -epsil oxn%n npoﬁab(% g’(%%’#]é%n‘%’ca%%'gEﬂfﬁmswcg@{‘ﬂmgéﬂg?@?e%ﬁ
115- 120, [[ er 0}12, ethyl acetz3@.Ri[=c20.38 hin. {Citira@d|-OJ,dL.46x25¢m, deteation 210 nm,
4S)-4-[ N - S-dRiGt.rA fd - = T -4 A- ,
Gt ohi or Lbenx?fi‘%"&?%@%@naﬁ?!@a &/ Bl e S RO 3R B it ety
= 0.09, et hyl Edisgifworomethybrbengoyamineldeidechionphenzyl)-but-2-encic acid N-[(R)-epsilon-
- 34- Anal ] d ' nd it
oy Sl A arieior L0, bl AL DA TEN B2 S bl |

is al so possible, starting fromthe app riatel

derivatives, O8tesHApA0NTHexprg:isgRorana c‘rti%ﬂmegﬁ TFM%WE 19 mi/mio, RO bariid
(4S) - 4-[ N - Metahydbtiined . gur@fosdr | f | uor onet hvl - benzoyl - am nol - 4- ( 3-

fl uor o- 4- chl orobenzyl ) - but - 2-enoic acid

Nt (R)-epsilon-caprol actam 3-vl|-am de: 1st diastereoisoner: Rf = 0.24

(Egt hy: acz: 2}3 at Example®2?Analogaslydo tw sreparation bt the BorRBounkt lscribea irfEmple 21, it
anpl e . : . . : i
(4S)-4-[N - Nefs%’?"; Nﬁgﬁ

df f | uor obenzy

I orometnyi-nenzow )-aminoi-4-

The title compound is prepared starting from racemic 3,4-dichiorophenylalanine methyi
ester. Racemic 3,4-dichiorophenylalanine methyl ester is reacted in a manner analogous to
that described in Example 12 {12g)]. in Step b), D-3-amino-epsilon-caprolactam is used, as
in Step 12b). The mixture of diastereoisomers formed is then separated in a final step by
chromatography on silica gel (ethyl acetats). In that manner (4R)-4-[N'-methyl-N'-(3,5-bis-
trifluoromethyl-benzoyl)-amino}-4-(3,4-dichlorobenzyl)-but-2-enoic acid N-[(R)-epsilon-
caprolactam-3-yl]-amide, R = 0.12, ethyl acetate, m.p. 115-120°, fo}o®= +39.4° (c = 0.97,
ethanol); and (4S)-4-[N'-methyi-N'-(3,5-bistriflucromethyl-benzoyl)-amino}-4-(3,4-
dichlorobenzyl)-but-2-enoic acid N-[(R)-epsilon-caprolactam-3-yi}-amide, R¢ = 0.09, ethyl
acetate, are obtained in pure form.



1st diastereoisonmer Rf = 0.4 (ethyl acetate:acetone = 1:1), and 2nd
di astereoi soner Rf = 0.34 (ethyl acetate:acetone = 1:1). Exanpl e 22C.
(4R)- and
(4S)-4-4AN -Met hyl -N - (3. 5-bi strifluoronethyl-benzoyl -am nol -4-(3. A
di br onobenzyd ofitgeos2- enoi ¢ acid N-[(R)-epsil on-caprol act am Beykbordksde: 1st
di astereéoisoner. Rf = 0.17 (ethyl acetate g and 2nd di astereoi soner: Rf =
0.11 (ethyl acetate). Exanpl e 22D: (4R)34and
(4S)-4-[N -Methyl -N -(3.5-bistrifluoronethyl - benzoyl ) -am nol -
(3.4.5-trifluorobenzyl)-but-2-enoic acid
N[ (R) - epsi Anategaasiyad e proedtiuys deseribetbundes Examples 21 and 22yitis altio posSible]
(Eig%: eaggéglra&&)lr%nﬂhé ’&Gp:%bﬁééﬁ rh%ﬂ:'g%ﬁg& phgﬁyIaTan%eOJe@vétﬁ;egyéo p?'ggérgshe)
(4S)-4-[ N - fdiiowing stbstées- bi st r| f | uor onet hyl - benzoyl - am no] - 4- ( 4-
fl uorobenzyl)-but-2-enoic acid N-[(R)-epsilon-caprolactam 3-yl]-am de: 1st
di astereoi somer. Rf = 0. and 2nd di ast er eoi soner:
014(ethy|§n§mla.ea.,A.:.4R A8)A4-{Ni-Mg =(35-bistrifl : :
848%] [N'I ( SpRsr&asth d n004 t
i phenyl - pent-2Z-enoic acl g - - rol actam
pr esumed to‘ﬂé"ﬁsFﬁée?'merdBfr\g’ % (6 '4’1% ? ‘?WﬁS?’?°'5‘P‘¥‘°'
4-di met hyl aggeuagy ri di ne (DVAP), 85 ng (0. 44 mml) of N-(3-di-
met hyl am nopropyl )-N -ethyl -carbodi i m de hydrochl oride (EDC HCl) and 58 ng
(0.44 mol ) of (S)-3-am no- hexahydro- 2-azopi none are added in succession to
a suspensi ogxarfipid @28 nd 48 -M N' bistriflucromethyl-benzoyl)-amino}-4-(3.4-
-35 - (0. 4fud oic Bkid o . amide:
(4S)-[N(3, 570 ‘ ' »
di phenyl - pe nsmzas@mweoram ﬂf Q.4 ethyl aﬂetamangmm 1 dl)-l emdm d-amremsmem Bf =
stirred at b%ﬁgétﬁﬁmeta% e £ 94).16 hours, the mxture is concentrated by
evaporation an e residue 1s chrom at ographed on silica gel using
nmet hyl ene chl ori de/ met hanol (95 5). The t|tIe conmpound i s obt ai ned |n t he
formof acgg 7 ; Q A-B8 )

= 0.32; ESI
The startin

2-(N-tert- Buktmrastaéhedsmér Nf B’bt‘ﬂ?}(bth&mdﬂa)e)- anlznzfmwérea«sapaﬂ ®fe a1 @thyet hyl
este: To
acetate).

am de {
Rt = 0.28 (ethyl

Example 22D: {4R)- an -4-fN'-Methyl-N'-(3 5-bistrifluoromethyl-be -amino

4 5-trifluorobenzvl)-but-2-encic acid N-{{R)-epsilon lactam-3-yil-ami
1st diasterecisomer: Rf = 0.11 (ethyl acetate), and 2nd diasterecisomer: Rf = 0.076 (ethyl
acetate).

Example 22E: {4R)- and (4S)-4-|

fluorobenzyl)-but-2-encic acid N-[{R)-epsilon-caprolactam-3-yi]-amide; 1st diasterecisomer:
Rt = 0.175 (ethyl acetate), and 2nd diastereocisomer: Rf = 0.14 (ethyl acetate).

Example 23: (48)- or (4S)-[N'-(3,5-Bi

iphenyl-pent-2-enoic acid N-[{(S lon- actam-3-yl)-amide [is presumed to be the
(4R)-derivative]
58 mg (0.47 mmol) of 4-dimethylaminopyridine (DMAP), 85 mg (0.44 mmol) of N-(3-di-
methylaminopropyl)-N'-ethyl-carbodiimide hydrochloride (EDC-HCI) and 58 mg (0.44 mmol)
of (S)-3-amino-hexahydro-2-azepinone are added in succession to a suspension of 207 mg



a solution of 34.2 g (0.10 nol) of

2-tert-butoxycarbonyl am no- 3, 3-di phenyl - propanoic acid (J. Med. Chem 35,
3364, 1992) in 250 mM of N, N-dinmethyiformam de there are added in
succession 121.9 g (0.52 nol) of silver(l) oxide in one portion and 26 ni
(0.41 nol) otwoesdrgds | odi de dropwi se over a period of 20 m rROTEPI7AKIEr
being stirred at roomtenperature for 26 hgurs the mxture is diluted with
ethyl acetate; the oxide is filtered off over Hyflo and then washed with

et hyl acetate. The organic phase is concentrated by evaporation first using
a rotary evaporator and then under_ a hi %h vacuuné The &esj%ﬁtie I.s .di ssol ved
in ethyl acel@#@mmelat &R pr WS)N-RS-bigirinormethy-benroyltiamethy @minglde- dri ed

over sodi um gishbAhPeAsleRdIE 8681 S i 6t IBthGI6AS Bhiside) AfterDiing stire at RBROUME- | S
obtained in the formof a beige solid. TLC tt%l ene Chldot‘ll de/ pet.hano
(95:5) Rf = @rayge for 8 hoyrs, MWUP mncenthEyla poration and the residue is chrom-

- Hydr oxv et hyiogPaphed o sitioy belaising hethybiny thicrielmethanch (85¢5)1 Triet titleebprpoarsd isT  To

a solution of,32.Q. 6.6 ) _of < . . .

- (N ter o buPRR e IERIP R e R AT Salques) sofo.TL: pelindame shisrdeimethanet (458 |
ester in 400 Ryk 0c82; ESHerMSHbkb)he 6320 3 M fqcek matan®))0 g (130. 0 Mol )

of lithium borohydride in portions and 5.3 m (130 mmol ) of nethanol

dropwi se (foansl). The reaction m xture is stirred under reflux for 3

hours, then Ghebkmsdingtompoundisipégareciasifolowsti of 0. 5N hydrochloric acid are
added (foansl). After further dilution with water, the mxture is extracted
twce with nethylene chloride. The conbi ned organi c phases are dried over
sodi um sul f afa) 2ahEtertButexycarbomi-N-g -ami . Budliphe anoic aeid methyh esta

in the form qf ady : ' _ : =
0 460 FAp v Asofut +b¢::ﬁ;é% g:i@ho'zﬂgof.@ RBLRRFaRitngla mkeﬁaﬁm prShanaik a.af:
(1- For nyl - 2. 4L MeshEhem 35 3RP4.0BRYIN.25Q M oh NN-dimethyifermanide thereare @ddadring
(127 ol ) O_Euédegﬁarhyéﬁmgrl_s.se%ﬁg))aof%wﬁa) SXitleGh oRe pSitibn ard’Z6 ANY.41 Mbl) sl f ur

trioxide ridine conplex in m, of di npet hyl sul foxide are added in
successi oP\yt geihvd lS’PlS’Prrip"b?P"ﬁ?e Querg p@"?&?f 20 M o1 being stied at room temperature
-efs):?-er i E] 1égye’o’r@g¥mfshhf "%Mui aihmufxi Ziﬂebifn%lﬂ goetatd; it o:funrib&ne'red anbd?rtrﬁmb ag?b ¥L
AR AN I R AT T o e

co lI’T?I ?ed ?r gasing _a{crhaawaaommsﬂ mntqndeea high acuumt. Joe sasidueris tisshheagidin ethyl

sul fate, tw

ried over o agotble; Wadktfifrod Hihe AR e hnk dibe Bith WA HES OFeR <Edf HfF ano
title conpourendentratad by evapasation. \ide|tge,compountligobtainedin the éorm of a beige solid.

chl ori de/ met "r@@%e(hgﬁhé):hf&de?mgmﬁﬁel (95:6@,; 0.28; FAB-MS (M+H)* = 370.

4- (N-tert-Butoxycarbonyl - N-nmet hyl -am no 5-di phenyl - pent - 2-enoi ¢ aci d
ethyl ester A solution of 14 m (68 nmmol) of phosphonoacetic acid trlethyl
ester in 130 (syl(1-efydiogirhethyids S-diphemyathve-naetrie-dar R bty 65160 o b isRiticH

dios BNy yi-gara geld thit-bt,
L . . . . :

SRR A 9 e T R TR ERR T e RE A
acid methyl ester in 400 mi of ether there are added in succession 3.0 g (130.0 mmol) of
lithium borohydride in portions and 5.3 m! (130 mmol) of methanol dropwise {foams!). The
reaction mixture is stirred under reflux for 3 hours, then cooled in an ice bath, and 40 ml of
0.5N hydrochioric acid are added (fcamsl). After further dilution with water, the mixture is

~ extracted twice with methyiene chloride. The combined organic phases are dried over

sodium suifate and concentrated by evaporation, yielding the title compound in the form of

a white foam. TLC: methylene chioride/methanol {85:5) R¢ = 0.46; FAB-MS (M+H)* = 342,

(¢) (1-Formyl- iphenyl-eth e mic acid t r: 17.8 mi (127 mmol)
of triethylamine and a solution of 22.8 g (127 mmol) of sulfur trioxide pyridine compiex in
100 ml of dimethy! suifoxide are added in succession to a solution of 14.5 g (42.5 mmol) of



13.6 g (40 mmol) of (1-fornyl-2,2-di phenyl -ethyl)-methyl-carbamc acid
tert-butyl ester in 130 mM of tetrahydrofuran |Is added dropw se thereto.
After 4 hours the reaction mxture is rendered neutral with 1 M potassium
hydrogen sulfate and then diluted with water and ethyl acetate. The organic
phase i s wawtesdobépsce tines with water, dried over nmagnesi LrOTIRHoY/04486 and
concentrated by evaporation. The resi due I s chromat ographed on silica gel
using met hyl ene chloride/ nethanol (99:1 t"03608: 2). The title conpound is
obtained in the formof a yellow oil. TLC: nethylene chloride/ net hanol
(98:2) RF = 0.45. (e) 4-Methyl am no-5. 5-di phenyl - pent-2-enoi ¢ aci d et hyl
ester: 22 ni(1¢ydeaymethyi-22-diphenyhethy-metbytcarbamit acichtest-budyl estedindiOminkef t o a
solution of %ﬁg&gpsdﬁéﬁaz ARG a5 s (lorhdcnBH b e DB into icg-water and.

met hyl - am no enyl’-pent - 2-enol ¢ aci ester 1n
net hyl ene ¢ mmuayelvmrwe@% gther.;The cembined Gfﬂ%ﬁl%ﬂ?ﬁ@ ¥re WH%M’?@W@W My

evapor ati on, %&Q.MS \orb rPéUiﬁte' ﬁv@éﬂﬂl@w&t&ﬁﬁdéﬁﬂév&ﬁ'ﬁm&&x%% l%gen

concentrate evapor a i on. he residue is dissolved In net E/wene
e

chlori de, 5&& ed 8‘(%389'@8‘ suifgte andirearaied by qyaperations yieldingthe tite | ed
over sodi um sismdoah@ irfthe f&EPoHh YNoW ol TLO: ebthyerR\chitpda/imetianoll 19e 5 iR Lo.8s.
conmpound is obtained in the for mof a yellow oil. TLC. nethylene

chl ori de/ et hanol (95 5) Rf O 26. (f)

4-[N-(3.5-Bi @i 84 Ay athylds

4 met hy! i @S@‘?"B?f @e'ﬁ@?%ﬁﬁ?'f& bkl g?ﬁmf@ ?%‘P' S ———

met hyl ene chiueaniisledded atdt€do atsolirtien of L7 gi(84 mmni)rufl 85®5%oscditaw hydride rdnspérsﬁ:n?

m (36.0 5-b flu hl 110

met élyl ene ch%v%ﬂ’ﬁ%fe%f%'ghsévrv@‘ Pr?"%ﬁﬁ%?%%%?&&r @/I‘gﬁf hg' - \ho! mZf’"d:'f( 3.4
mmol ) of 4- digeglyo samal)eof (1-formyl-2,2-diphenyi-ethyl)-methyl-carbamic acid tert-butyl ester in

- 37 - f . 1s..di d
B b
aqueous phastesdered nputed wWitht IMpetassium bndrmqmwamndam dituted withawatenarid-athy!

organi ¢ phasgg.e er artié bﬁ&eqyﬁﬁsﬁmﬁﬁi On Slvf’d’tﬁ- M&Bl“ﬁﬁaﬁ%{rﬁ&flﬁ\’e

evaporation. The residle i s chromatographe I ca ge usi ng ene

chl ori de/ net #gheancentiatedby gvapgration. Hiesesidyg is ch MEFQ@U’#‘W t he

B 0 g gn ofF Ag :vlsﬁbﬁwyaéﬁb CAtorideImathanbi{a:TRs be:by rrnamib%hﬁebm loBEsHed( &ne&bm%f a

(4S)-r N-(3. ﬁ%?gﬁiﬁk%d?é)’%?%&%ﬁﬁvmnﬂw)IWF QR nol - 5. 5- di ohenyl - pent -

2- enoic acid ethyl ester 4.38 ¢ (7 95 mml) of

4-[N-(3,5-b | ’

am[ no]( 5, 5- h@é} M ‘ h‘ '!,) ELTIyT - et 1or P2 88l of driflugresy
Chi r al ce[ er racefiDagideye addﬂdmopmse togp Mmmedf it sem(apamhoxo eD4-{tert-bilitozycarbonyi-
separated ti mﬁfsm?a%%éa%gy@m%eﬂa 'aBid'tyi 6261 b0 bt SnathGleh BhibAATS

HPLC (Chiral ce
After 5 hours the reaction mixture is eoncentrated by evaporabon, and then toluene is

added twice and the mixture is concentrated by evaporation. The residue is dissolved in

methylene chloride, washed with saturated sodium hydrogen carbonate solution, dried over
sodium sutlfate and again concentrated by evaporation. The title compound is obtained in
the form of a yellow oil. TLC: methylene chioride/methanc! (95:5) R¢ = 0.28.

ethyl ester: A solution of 10.6 g (34.3 mmol) of 4-methylamino-5,5-diphenyl-pent-2-encic
acid ethyl ester in 110 mi of methylene chloride is added at 0°C via a cannula to a solution

of 6.7 ml (36.0 mmol) of 3,5-bistrifluoromethyl-benzoyl chioride in 110 ml of methylene
chloride. Then 5.8 ml {41.1 mmol) of triethylamine and 0.4 g (3.4 mmol) of 4-dimethylamino-



hexaneri sopropanol (980:20) R (enantiomer 1) = 5.28 mn., R (enantioner
2) = 7.57 mn. (h) (4R)- or

14S)-[ N- (3. 5-Bi strifluoromet hyl -benzoyl ) - N net hyl -am nol - 5. 5- di ohenyl - pent -
2- enoic acid: 6.7 nl of 1N sodium hydroxide are added to a sol ution of
2.16 g (3. 93womwdgrémt (4R)- or PCT/EP97/04436
(4S)-[N-(3,5-bistrifluoronethyl-benzoyl)-N,get hyl -am no] -5, 5-di phenyl - pent -
2-enoic acid ethyl ester (enantioner 2) in 30 m of

t etrahydrof uran/ met hanol (2:1). After 4 hours the reaction mxture is
concentrated by evaporation, diluted with water and rendered acidic with

col d 2N hydr 8¥idics are agdpd: Aftend hRuT the reacien mitueds dituted with.ptoyl agetate gpd hed
with water aggsRéd iteWitiater Sdibhceasithoring! THEddqteblié phabias atd back-a)@raBRt deicd S
obtained in the form of whi t ,s?iol d. . TLC. nethyle eaghl ori del net hanfol
(95:5) R = Withstyiagetate. s cobifeclorganic Prasss arq hep ned averapagnepium suilate

met hanol ).  ahd céiventiated 9 evaporativhl The tesidue ngchromatofraphed on silica gel using

(4R) - [ N- (3, 5-hi.strif r | lok . s

et hyl - norevingicnltkE ey Bel GBGAR sbi2); The the compound s shtainedt o g fom o
Exanpl e 23( gplight:yeiiew fiams.i THC: methyianerhicside/mes)anob(@8:2) Ry = 0.38; FAB-MS (M+H)* =
(4R -[ N - (3. -6)i strifluoronethyl-benzoyl)-N -

met hyl - am no?g.'S- di phenyl - pent-2-enoic acid N

(S)-epsilon-caprolactam 3-yl-amde [is presuned to be the (4S)-dertvative];
TLC: net hyl epg (&8Y. @hd dehiR -meis , ) ot ;
[[err]][err]'@- Terr c=1, nethanol). an‘g.e_s A"To E. Pharnaceuti cal
conposi t i ons &noic acid ethyl ester: 4.38 g (7.95 mmol) of 4-[N-(3,5-bistrifluoromethyl-benzoyh-WN-methyl-
Exanpl e A Takiri-8,5-@pisehykpeniz-grocachdetip esfer afd ¢HrématdgiapHed bk a Chiralcel® OD-
gg(r)rp 85|gt : g(r:]t gg go Smg\%géng %%ar?e?itséﬁf'gpalnrég{gsgll)%e separated ﬁtleﬁmpeuad%grleé{bgined

starch in the form of light-yellow foams. HPLC (Chid@2e!® Qp ¢250:% 4.6 mm):

St ga?az 2| c hexane/fisopropanol (980:20) R (enantiomer 6).-6 5.28,min,, Bt EF?‘%QE%{@‘*’%%%%%%
di spersed) 20.0 g et hanol

g.s. (h) (4R)- or (45)-[N-
enoic acid: 6.7 mi of 1N sodium hydroxide are added to a solution of 2.16 g (3.93 mmol) of
(4R)- or (4S)-{N-(3,5-bistrifluoromethyl-benzoyl)-N-methyl-amino]-5,5-diphenyl-pent-2-enoic
acid ethyl ester (enantiomer 2) in 30 mi of tetrahydrofuran/methanol (2:1). After 4 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, washed with water and dried
under a high vacuum at 60°C. The titie compound is obtained in the form of a white solid.
TLC: methylena chloride/methanol (95:5) R¢ = 0.22; ESI(-)-MS {M-H) = 520; [a}o® = +38.5°
(c=1, methanol).

In an analogous manner [starting from (4S)- or (4R)-[N-(3,5-bistrifluoromethyl-benzoyl)-N-
methyl-amino]-5,5-diphenyl-pant-2-enoic acid, prepared from enantiomer 1 of

Example 23(g)] it is possible to prepare: (4S)- or (4R)-[N'-{3,5-bistrifluoromethyl-benzoyi)-N'-
methyl-aminol-5.5-diphenyi-pent-2-enoic acid N-{(S)-epsilon-caprolactam-3-vil-amide fis
presumed to be the (4S)-derivative]; TLC: methylene chioride/methanol (95:5) Rs = 0.36;
ESI(+)-MS (M+H)* = 632; [a}o™ = -31.2° (c=1, methanol).

Examples A to E: Pharmaceutical compositions:



The active ingredient is mxed with the |lactose and 292 9 of the potato
starch, and the m xture is noistened with an ethanolic solution of the
gelatin and granul ated through a sieve. After drying, the renainder of the
potato starch, the magnesium stearate, the talc and the silicon dioxide are
m xed in apbdswssdl xture is conpressed to formtabl ets eagri®oféssg N9 145
ng and conprising 50 ng of active ingredient; if desired the tablets may be
provi ded with dividing notches for fi nefséltlapt ation of the dose. Exanpl e
B: Filmcoated tablets, each conprising 100 ng of active ingredient:
Conposition (1000 filmcoated tablets) active ingredient

100.0 g | actose . 100.0 g corn starch
70.0 g tal . i e | s 3.5 g cal cium
Stearate Example A; Tablets, each comprising 50 mggf_q‘;;mée ﬁ?i?r"l?%pr opy! net hyl cel | ul ose
2.36 g shellac 0.64 g water

a.5- dichl SoRfEBLAEHIA0 000 tablets) g.s.
-39 - The “active 1ngredrent, the lactose and 40 g of the corn starch are

n xed toge@five ingredieMe ni xture is noi stened WP & paste prepared from 15
g of corn gefyseh and water (with heating), amdo@ygnul ated. The granul es
are dried and tir!g F.emai nder of the corn starcr}ﬁ the talc and the cal cium
stearate aPERRSBE " with the granules. The ni xtXP®9s conpressed to form
tabl ets (wgbigtd : each 280 ng) which are then fiBxgoated with a sol ution of

the hydr ozagcpr opyt net hyl cel | ui ose and the shel Isa%é(n di chl or onet hane (fi nal

wei ght of ch film coated tablet: 283 ny). anple C. Hard gelatin
capsul es, owmghesigmpteagatag 100 ng of active i ngnéedignt: Conposition (1000
capsul es] A idd) j 100.0 g | actose
250.0 ¢ ms@‘r%oc?i@gt aﬁqﬂﬂ’e&%rﬁﬂ)ose 2004 30.0 g sodiumlauryl

sul fate  ethanol 2.0 g qQ.s.

The active ingredient is mixed with the lactose and 292 g of the potato starch, and the
mixture is moistened with an ethanolic solution of the gelatin and granulated through a
sieve. After drying, the remainder of the potato starch, the magnesium stearate, the talc and
the silicon dioxide are mixed in and the mixture is compressed to form tablets each weigh-
ing 145 mg and comprising 50 mg of active ingredient; if desired the tablets may be
provided with dividing notches for finer adaptation of the dose.

Example B: Film-coated tablets, each comprising 100 mg of active ingredient:

Composition {1000 film-coated tablets)

active ingredient 1000g
lactose 1000 g
corn starch 700¢g
talc 85¢g
calcium stearate 159
hydroxypropyimethyicellulose 236 g
shellac 0.64 g
water q.s.

dichioromethane q.s.



magnesi um st ear ate 8.0 g The sodi um

| auryl sulfate is added through a sieve of 0.2 mmnesh size to the

| yophilised active ingredient. The two conponents are intinmately m xed.
Then first the |lactose is added through a sieve of 0.6 nmm nesh size and
then the mcrd*@9¥e7694 i ne cellul ose is added through a sieverPCHE®78443N
mesh. si Zze. All four conponents are then int lsgately m xed for 10 m nutes.
Finally, the nagnesium stearate is added through a sieve of 0.8 mm nesh
size. After further mxing (3 mnutes) 390 ng portions of the resultlng
formul ation are introduced into size har?@gel atin capsul es. Exa

D An i nj ecti orredictiyaingeedignt. dhn ‘GFtPB?\a“Q:MP Fgrnestaggh Bfe mixed legethes pad) '\§nt
per 2.5 m  anmpigtuteis moistéistneiti & paste prePARINTAOIE § 6 cotk blavdh drﬂg{iéid" (With

S hosonate bur Martrd)dhe aranviagep. The granuies are cried ap e semaRErt 116 i stamhetne

ad 2500.0 m talc and the calcium stearate are mixed with the granules. The mlxture is com;#@ssed to

Th t '
dori ner al | sed i taBiets Gk 48 260 M) G bifo R SOREIE poliyetiid, *The
phosphat e buf fhydroxynrepyimethylceliuitge and the: shelldd in ﬂ'mhtoeometﬂand’n(ﬁnmwdigm of eéachifipAle

up to 2500 m WhieB fifeN Y MGy . sed water. For the preparation of unit dose
forms, 2.5 m portions of the mxture are introduced into glass anmpoul es
whi ch then each conprise 5 ng of active ingredient. Example E: An

i nhal ati on sugExempied?, Hai@gaatust.—muﬁéC&h%hlcambnsgﬁhé@h@gﬂﬂctﬁrewrnﬁe,ﬂer osol,

that conprises 0.1 % by weight active ingredi npositio
% by wei ght active ingredient, mcronised 0.1
sorbitan tri olGmaipesition (1000 ggules) 0.5 propell ant
A (trichlorot ralctfwleulggrr%te't‘}ane) 4.4 100.0 g

lactose 250.0g

microcrystalline cellulose 30.0g

sodium lauryl sulfate 209

magnesium stearate 8.0g

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

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

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

ampoule.

Col sition {1 ul

active ingredient 50¢
sodium chloride 225¢g
phosphate butfer solution (pH: 7.4) 300.0 g

demineralised water ad 2500.0 m!



propel l ant B (dichl orodifl uoronet hane and 15.0

1, 2-di chl orot etrafl uor oet hane) 80.0 Wth the exclusion
of noisture, the active ingredient is suspended in
trichlorotrifluoroethane, with the addition of the sorbitan trioleate,
using a conwgydgio9gyadl honogeni ser and the suspension is i”trﬂ@HﬁﬁﬁkaFO an
aerosol ‘contai ner equipped with a netering valve. The contalner is closed
and filled up with propellant B under pred8ure.

-41 - What |Is clainmed is: 1. A conpound of formula I

[err] (1) wherein R is phenyl that
IS unsubstituted or is substituted by 1, 2 or 3 substituents sel ected from

R 15 byt oglh e Eplenf sl e sbisi AR B ehpecnVh¥ih 1o Vet aeiRgraiec
t hat i s unsuwaernanditeaisalutions's filkdred throvgioa micrdfiitel The pBosphiate buffee solatioreisect ed

fromthe gr Be@fﬂhtﬂgﬂ 4h e ikt @i Ha'dg luggé 2564 MYM%B%(%Q@{ a?ct}gat]fp \@F

al koxy, 'S unsu 1S su

substit uent §h%@1°§%"9§@ Pfrwmﬁqose fgrmsu%Smhp@gpns ot theaixtiregre mttqmcqa vommshw
hydroxy and anipfles Whichdien Bict dompHIBE MY of detitb ingredient.

3

Example E: An inhalation suspension, comprising propsliant and forming a solid asrosol,
that comprises 0.1 % by weight active ingredient:

Composition % by weight
active ingredient, micronised . 0.1
sorbitan tricleate 0.5
propellant A (trichlorotrifluoroethane) 4.4
propellant B (dichlorodifiuoromethane and 15.0
1.2-dichlorotetrafluoroethane) 80.0

With the exclusion of moisture, the active ingredient is suspended in trichlorotrifiuoroethane
with the addition of the sorbitan tricleate, using a conventional homogeniser and the

suspension is introduced into an aerosol container equipped with a metering vaive. The
container is closed and filled up with propellant B under pressure.



I ndol -3-yl or 1 -lower alkyl-indol-3-yl Rerr]’ are each
I ndependently of the other hydrogen or | ower aIkyI ’ ' ’the
radicals Rlerr]' and R err]" being hydrogen, and er

( err]cycl oal kyl, D azacycl oheptan-2-on-3-yl or L- azacycl ohept an- 2 on- 3-yl;
or a salt theme®$8076942. A conpound of fornula | accordi ng to RCHEPA7/4436

wherein ’ -42 -
R is phenyl, 3,5-bistrifluoronethyl-phenyl 1)1r 3,4, 5-trimet hoxyphenyl ,
Rlerr] is hydrogen or |ower alkyl, R2 is hydrogen or phenyl, R[err] S

phenyl, hal o-ﬁhen |, dihal o- phenyl , trihal o-phenyl, 2-napht hyI ;o
H- i ndol - 3-yl ha dig& kyl - i ndol - 3-yI, Rlerr]" and Rerr]" are each
i ndependent|ly of the ot her hydrogen or |ower al kyl, at |east one of the

radi.cal s R[err] and EA ESII ng hydrogen, and Rlerr] is
Clerr]-Clerr]dyR ycloheptan 2-on-3-yl or
L- azacycl ohept an- 2 on- a salt thereof.
?1 '?4’ O
I:‘\ N C g
i NN
O | |

0

wherein

R is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the
group halogen, lower alkyl, trifluoromethyl, hydroxy and lower alkoxy,

R, is hydrogen or lower alkyl,

R: is hydrogen, lower alkyl or pheny! that is unsubstituted or is substituted by 1, 2 or 3
substituents selected from the group halogen, lower alky!, tritlucromethy!, hydroxy and lower
atkoxy,

Rj is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the
group halogen, lower alkyl, trifiuoromethyl, hydroxy and lower alkoxy; or is naphthyl, 1H-

indol-3-yl or 1-lower alkyl-indol-3-yl,

R.' and R," are sach independently of the other hydrogen or lower alkyl, at least one of the
radicals R’ and R," being hydrogen, and

Rs is Cs-Cscycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-y;

or a salt thereof.

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



3. A compound of forrrula l -according to claim1, wherein R is phenyl,

3,5-bistrifluoronethyl - nmet hoxyphenyl , Rerr] is
hydr ogen or | ower al kyl, iﬁﬂ“ﬂﬂpﬂua ﬂ&H“‘or phenyl , Rlerr] is phenyl,
hal o- phenyl , di hal o- pheny 1 Hindok3- yI or 1 -1lower

al kyl -i ndolwéqy/b'zsw Rlerr]' and R err]" are each independeptigparioadsbe ot her
hydrogen or |ower alkyl, at least one of ,the radicals Rlerr]' and Rerr]."
bei ng hydrogen, and Rlerr] is (err] C[é f]cycl oal kyl,

D- azacycl ohept an- 2-on- 3-yl or Lrazacycl oheptan-2-on-3ayl;- or a salt

t her eof . -43 -

4. A conpound of formula | according to claiml, wherein Ris

3,5-bistrif t I 1.5hévi & 355133,5451% hesygt hyl or ethyl,
R[err] S h#)‘/ oge ﬁlg b:ﬁ?ﬂﬁl&?ﬂmethy er ry[ r|s phenyl Eyg g??l?orophenyl

4-f | uor ophenyl, 3, 4- dlchloro phenyl, 3 4- d|fluoro phenyl, 3-
R, is hydrogen or lower alkyl,

R; is hydrogen or phenyl,

R is phenyl, halo-phenyl, dihalo-phenyl, trihalo-phenyl, 2-naphthyl, 1H-indol-3-yi or 1-lower
alkyl-indoi-3-yl,

R.’ and R,” are each independently of the other hydrogen or lower alkyl, at least one of the
radicals R,’ and R," being hydrogen, and

Rs is Cs-Cscycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl;

or a salt thereof.

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

R is phenyl, 3,5-bistriflucromethyl-phenyl or 3,4,5-trimethoxyphenyl,

R. is hydrogen or lower alkyl,

R: is hydrogen or phenyl,

R; is phenyl, halo-phenyl, dihalo-phenyl, 2-naphthyl, 1H-indol-3-yl or 1-lower alkyl-indo}-3-yl,

R, and R," are each independently of the other hydrogen or lower alkyl, at least one of the
radicals Ry’ and R," being hydrogen, and

Rs is Cs-C,cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl;

or a salt thereof.



f1 uoro-4-chl oro-phenyl, 3,4,5-trifluoro-phenyl, 2-naphthyl, | Hindol-3-yi
or 1 -nethyl-indol-3- YI err]" are each i ndependently of
t he ot her hydrogen or m’"ﬁm "'Hfm Ee of the radicals Rerr]' and

R err]". bei ng hydrogen, aﬁd ¢ ern | sl s«Cycl ohexyl ,

Dazacycl oheYQM/Fs¥N- 3-y| or L azacycl ohept an- 2-on- 3-yl ; BCT/EP97/04436
phar-maceutically acceptable salt thereof. 32. A corrpound of fornula I
according to claim1, wherein Ris 3,5-bistrifluoronet hyl - phenyl ,

Rlerr] is hydrogen, nethyl or ethyl, Rlerr] is hydrogen-or phenyl -
Rlerr] is phenyl, 4-chlorophenyl, 411 uor ophenyl, 3, 4-di chl oro- phenyl,

3, 4-di fl uoro-phenyl, 2- naphthyl, 1 Hindol-3-yl or 1 -nmethylindol-3-yl,
Rlerr]' and Al Rcompodricofdovaiuia Natepriirdrwotciaim af whéveinot her hydrogen or net hyl,
at least one of the radicals Rerr]. and R err]" being hydrogen, and
-44 - Rlerr] is cyclohexyl, D azacycl oheptan-2-on-3-yl or

L- azacycl oheptiaB:5bigtritiRrgthethyl-pheny, phar maceuti cal | y acceptable salt

t her eof .

R, is hydrogen, methyl or ethyl,

R: is hydrogen or phenyl,

Rj3 is phenyl, 4-chlorophenyl, 4-fluorophenyl, 3,4-dichioro-phenyl, 3,4-difluoro-phenyl, 3-
fluoro-4-chloro-phenyl, 3,4,5-trifluoro-phenyl, 2-naphthy!, 1H-indol-3-yi or 1-methyl-indol-3-
yl,

Rs' and R,” are each independently of the other hydrogen or methyl, at least one of the
radicals Rs’ and R,” being hydrogen, and

Rs is cyclohexyl, D-azacycioheptan-2-on-3-yl or L-azacycloheptan-2-on-3-y;
or a pharmaceutically acceptable salt thereof.

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

Ris 3.5-bistriﬂqoromethy!-pheny!.

R, is hydrogen, methy! or ethyl,

Rz is hydrogen or phenyl,

R; is phenyl, 4-chiorophenyl, 4-flucrophenyl, 3,4-dichloro-phenyl, 3,4-diflucro-phenyl, 2-
naphthyl, 1H-indol-3-yl or 1-methyi-indol-3-yi,

R4 and R,” are each independently of the other hydrogen or methyl, at least one of the
radicals R’ and R,” being hydrogen, and



6. A compound of formula | according to clai-m, wherein Ris

3,5-bistrifluoronethyl - pheny | s hydrogen or nmet hyl, R2 is
hydr ogen or phenyl, R[err] “ orophenyl
3, 4-di chl or o- phenyl, 2- naphthy or 1 nethyl i ndol - 3. yl,

Rlerr]' andwWR90%e4€ hydrogen, and R[err] |s cycl ohexyl, PCI/EP97/04436
Dazacycl ohept an- 2-on-3-yl or L-azacycl ohﬁpt an- 2-on- 3-yl ; or a
pharmaceutical ly accept abl e salt thereof. 7.

(4R)-[ N -Methyl -N - (3, 5-bi strifluoronethyl-benzoyl)-am no]-s(1

- met hyl - i ndol -3-y| )-pent-2- enoic acid

N-[ (R) -epsil on-caprol actam 3-yl J-am de according to claim1. 8.

(4R -[N - Nmﬁyhyd&nefﬁ., @ﬁa@wéﬁwmmbydrmméﬁmmh 351, 1

-not hyl -i ndol - 3-yl ) -pent-2- enoic acid
N-[(S)-epsilon-caprol actam 3-yfl -am de according to claim1. 9.
(4R) - EN - MedrlayghaihaceBticallp ae¢eptdbleisalttheteoti| - benzoyl ) - am nol - 4- (4- chl or obenzy
| )-but-2-enoic acid N[ (R)-epsilon-caprol actam 3-yl]-am de according to
claim1l. 10.
(4R) - 4- [ N' -6viAtdomipobihd ¢fFpanuia bacdofding toosiaitnily whieesz 0y | ) - ami no] - (3, 4-di chl orob
enzyl)-but-2- enoic acid N-[(R)-epsilon-caprolactam 3-yl)-am de accordi ng
to claim1. -45-

R is 3,5-bistrifluoromethyl-phenyl,

R. is hydrogen or methyi,
R; is hydrogen or phenyl,

Rj is phenyl, 4-chlorophenyl, 3,4-dichloro-phenyl, 2-naphthyl, 1H-indol-3-yi or 1-methyl-
indol-3-yl,

R, and R,"” are hydrogen, and
Rs is cyclohexyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yi;
or a pharmaceutically acceptable salt thereof.

7. (4R)-[N-Methyl-N’~(3,5-bistrifluoromethyl-benzoyl)-amino}-5-( 1 -methyi-indol-3-yl)-pent-2-
enoic acid N-[(R)-epsilon-caprolactam-3-yl]-amide according to claim 1.

8. (4R)-[N'-Methyl-N'-(3,5-bistrifluoromethyi-benzoyl}-amino}-5-(1-methyl-indol-3-yi)-pent-2-
enoic acid N-[(S)-epsilon-caprolactam-3-yl}-amide according to claim 1.

9. (4R)-[N'-Methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-4-(4-chiorobenzyl)-but-2-enoic
acid N-[(R)-epsilon-caprolactam-3-yl}-amide according to claim 1.

10. (4R)-4-[N'-Methyl-N'-(3,5-bistriflucromethyl-benzoyl}-amino}-4-(3,4-dichlorobenzyl)-but-2-
enoic acid N-[{R)-epsilon-caprolactam-3-yl}-amide according to claim 1.



11. A pharmaceutical conposition corrpri si ng 'a"'co'rrpound according to any one
of clains 1 to 10 and at | east one acceptable carrier.

12. A compound accordi ng to any on ﬂmmga O for use in a nethod
for the thera- eutic treatnent of *the; ani man body. 13. A
conpound acco ’FPQP”U any one of clains 1 to 10 for use in tRETEPAYIMING Of
di seases responsive to antagoni sation of tgae NK1 receptor and/or NK2
receptor. 14. The use of a compound according to any one of clains 1 to
10 in the manufacture of pharmaceutical conpositions for:-the treatnent of

di seases responsive to antagoni sation of the NK1 receptor and/or NK2
receptor. 15. A process for the preparation of a conpound of fornula I

according to t1 aﬁwhamamicai copposiﬁm’emmﬁph'gse:empow(d%cc&dhgyﬂo@hy e af claims 1
conpound of fg daﬂeast one ha aée%#&liy etp%b% oxyI ic acid R (=0 -CH,
e

or wth a reactlve rivati (et eo ondensi ng a carboxylic
acid of lornmula |11

12. A compound according to any one of claims 1 to 10 for use in a method for the thera-
peutic treatment of the animal or human body.

13. A compound according to any one of claims 1 to 10 for use in the treatment of diseases
responsive to antagonisation of the NK1 receptor and/or NK2 receptor.

14. The use of a compound according to any one of claims 1 to 10 in the manufacture of
pharmaceutical compositions for the treatment of diseases responsive to antagonisation of

the NK1 receptor and/or NK2 receptor.

15. A process for the preparation of a compound of formuta | according to claim 1, which
process comprises

(A) N-acylating a compound of formula I}

@

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

(B) condensing a carboxylic acid of formula il



[ err ] or a reactive derivative there'df"""v'vi th a

Cerr]-Cerr]cycl oal kyl am ne or m no- epsi | on- caprol act am
or (C as a last step, synthe m\’!’ l“nﬂ Mbond by a Wttig reaction
or a variant thereof, for exanpl e WetiLg- s .and, if desired,
converti ngwa ssomgeound of fornula | into a d|fferent CONPORCI/EPH7/04836TU| a |
and/-or, 'i desired, converting a resulting salt into the free conpound or
into a different salt and/or, if desired, converting a resulting free
conmpound of formula | having salt-formng properties into-a salt andlor, if
desired, separating a resuffing mxture of stersoisomers, diastereoisoners

or enantioners into the i ndivi dnal st;qrrem soaars di ast ereol soners or
enanti oners. | T

R N C
~c” AN C‘OH
]} C
o) |

R, R, RS
(.

or a reactive derivative thereof, with a C3-Cgcyciocalkylamine or D(+)- or L(-)-3-amino-epsilon-
caprolac_:tam. or

(C) as a last step, synthesising the double bond by a Wittig reaction or a variant thereof, for
example Wittig-Horner;

and, if desired, converting a compound of formuia { into a ditferent compound of formuia |
and/or, if desired, converting a resulting salt into the free compound or into a different salt
and/or, if desired, converting a resulting free compound of formula | having salt-forming
properties into a salt and/or, if desired, separating a resulting mixture of steraoisomars,
diastereoisomners or enantiomers into the individual sterecisomers, diastersoisomers or
enantiomers.



