SYNTHESI S OF ACYLAM NOALKENYLENE AM DES USEFUL AS

SUBSTANCE P ANTAGONI STS This invention relates to the
w@repanssi on of organi ¢ conmpounds, parti cul arl pCBEP2007/003213

acyl am noal kyl ene am de derivative substance P

ant agoni st. More specifically, the present invention

relates to a process for preparing conpounds of

formula | RL Oor a solvate or hydrate t hereof , where

sm?ﬁ%rsﬁ???@y %»E&?q}o?t&n‘%ﬂéﬁb 1t 6 s%H?ﬁBq‘cE% SHrRnrsTs

uents se cted romt
consi sting of halogen, G -Cr-alkyl, trifluor omet hyl ,
hydroxy and GCi - C7-al koxy; Rl is hydrogen or
G -Cr7-alkyl; R2 is hydrogen, G -Cyal kyl or phenyl that

Tlﬁs hm&iﬂbﬁ trélired @dh@ﬁrepﬁatﬁiﬁhﬁbkéaﬂk @Qmpo’unlis pgrtQﬁlaay an
stit tss cted fromth oup consi sting of
%éammo ﬁ?ﬂ)’lat,wetsl“gﬁ’?'ﬁ’c’)?dg@gmt hydr oxy and
G - C7 aI koxy, R3 i s phenyl that i s unsubstitut ed or is
ituents .sel ected f

ﬁg%s g}:cﬁf{i{:taﬁyg t}pey rg'sentzm\%rn%xéh F €3 to a proce &flor &rwpng compounds of

onst stin ogen,
fprmtﬂ#hororret hyl , hydroxy and G -Cr7-al koxy, or R3 is
napht hyl, I Hi ndol - 3- 1 or 1- C.-Cr7-al kyl -indol -3-yl;
and R5 is Ca-C - cycl ogl kyl, D-agacycl ohept an- 2- on- 3-yl
or L-azacycl ohemgn 2Non 3C3Q rrpowﬂlds of (formula |
are useful in the treatwent Naf” a hwufiber of cond|t| ons
associ ated wi th sullstande P and ndtir oki nin.
I\I-[(E)-(R)-I-(3,4-9|§;1J/<S3ro benzyl) 3-((R) - 2- oxo- azepan
- 3-yl carbanoyl ) -al | yI'] - N- nBt hyl -

d@ias;oMtiefot Hr iR, arpzam de i s a parti cularly
und f fornmula | is also known

d co
E- hat Eppubyegued gy EHF‘EF'B’&%H‘!;}I )2 033 eabstsas sy the

group-dbﬂsﬁhﬁxmbf/hdlo@hl @i-ENitky heyifluordmeehbl, Hydroxy and C,-Cr-alkoxy;

tr £l uor op&t % ‘?( jpenzam de and

éﬁ-'\}} ROZ e YN - (3, 5-bistrifluorornethyl benzoyl)-
R2is hydrogen, Cs- C7-alkyl or phenyl that is unsubstituted or is substituted by 1, 2 or 3
substituents selected from the group consisting of halogen, C;-Cy-alkyl, trifluoromethyl,
hydroxy and C;-C7-alkoxy;
R3 is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the
group consisting of halogen, C;-Cr-alkyl, trifluoromethyl, hydroxy and Ci-Cs-alkoxy, or R3 is
naphthyl, 1H-indol-3-yl or 1- C;-C;-alkyl-indol-3-yl; and
RS is C3-Cs-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl.

Compounds of formula I are useful in the treatment of a number of conditions associated with

substance P and neurokinin.

N-[(E)-(R)-1-(3,4-Dichloro-benzyl)-3-((R)-2-oxo0-azepan-3-ylcarbamoyl)-allyl}-N-methyl-3,5-
bis-trifluoromethyl-benzamide is a particularly preferred compound of formula I. It is also
known as N-[(R,R)-(E)-1-(3,4-dichlorobenzyl)-3-(2-oxoazepan-3-yl) -carbamoyl]-allyl-N-
methyl-3,5-bis (trifluoromethyl)-benzamide and (4R)-4-[N'-methyl-N'-(3,5-bistrifluoromethyl-
benzoyl)-amino]-4-(3,4-dichlorobenzyl)-but-2-enoic acid N-[(R)-epsilon-caprolactam-3-yl]-

amide and has the chemical structure of formula A



am no] - 4- (3, 4-di chl orobenzyl ) - but - 2-enoi ¢ aci d

N-[(R) -epsilon-caprolactam 3-yl]- am de and has the
wa@b@miicssbl st ruct ure of fornula AThe conpound oPCT/@Proof/e03213

A, especially the hem hydrate thereof, is useful in

the treatnment of functional notility disorders of the

viscera, such as irritable bowl syndrone or

functi onal dyspepsia, especially diarrhoea-predom nant

irritabl e bowel symadrone. Conpounds of fornula | can

be prepared usinghﬁperrocess described in

i nternational patent application WO 98/07694, the

contents of which i ncor porated herein by
ref erence. Howeve present invention relates to an
i nproved process ep® i ng conpou of formula I

and sol vates and hydraté% thereof especially ,

(4R) - 4-[ N - metthyF- N - ( 3N3- bi-strj €l uaiomet byl - _

benzoyl ) - ami no] - 4- (3"4- di g Iorobenﬂyl) ut-2-enoic

acid NN[(R)-epsilon-caproltact st 3-ciyl P-am de, with

hi gh |l evel s of safety, hygi @ d ease of handli ng.
Ly ent

It also facilitates the achi nt of good yields on

a production scale. In a first™aspect, the present

i nvention provides a process for preparing conpounds

of forrulal R, 1 01 Il NN .C | ¢ NIl Ho R3 or a

Bk cpampeund of fgrmula A, eshesialipthe haméhydrare thereph rwgéfultinalie tretment of

fﬁﬂ&i&%ﬁh&tﬂftﬁ@s&ﬂer’s of &xl‘:’ bﬁéeﬁ Q\Sc%das mllta:l)ie Howd] sg"r)idrome or functional

ubstituents sel ected from’the group consi
‘iVéP??@‘érFsP‘@a t‘i“aé‘F‘RS?er({an"I’anl Britablethoyel SYh%?rDny and
C -Cz-al koxy; Rl is hydrogen or G -Cyal kyl;

Compounds of formula I can be prepared using the process described in international patent

application WO 98/07694, the contents of which are incorporated herein by reference.

However the present invention relates to an improved process for preparing compounds of
formula I and solvates and hydrates thereof, especially (4R)-4-[N'-methyl-N*-(3,5-bistrifluoro-
methyl-benzoyl)-amino]-4-(3,4-dichlorobenzyl)-but-2-enoic acid N-[(R)-epsilon-caprolactam-3-
yll-amide, with high levels of safety, hygiene and ease of handling. It also facilitates the

achievement of good yields on a production scale.

In a first aspect, the present invention provides a process for preparing compounds of formula I
1

R O
| I .
R\C/N\ /C\\C/C\N/R !
Il | H
o Rz/C\Ra

or a solvate or hydrate thereof, where

R is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the
group consisting of halogen, Ci-Cs-alkyl, trifluoromethyl, hydroxy and C;-C;-alkoxy;

R!is hydrogen or C;-Cr-alkyl;

R is hydrogen, Ci-Cr-alkyl or phenyl that is unsubstituted or is substituted by 1, 2 or 3
substituents selected from the group consisting of halogen, C;-Cy-alkyl, trifluoromethyl,

hydroxy and C;-Cr-alkoxy;



R2 is hydrogen, G -Cr7-al kyl or phenyl that is

unsubstituted or is substituted by 1, 2 or 3
weorstiigesent s sel ected fromthe group consi sti RQT/EP2007/003213

hal ogen, G -Cr-al kyl, trifluoronmethyl, hydroxy and

C -Cr-al koxy; R3 is phenyl that is unsubstituted or is

substituted by 1, 2 or 3 substituents selected from

the group consisting of hal ogen, G -C7-alkyl,

¥ I

tr}a% ﬁhHﬁ"[ leats nl}ﬂrl]l sbtPMtg{i gf% s@ﬁl?tug&' b?&a Fgﬁ?fbmpugnﬁgec%id from the
P Fesmsgn@fh@:@g@y &k 1au<yl triffyonoraetiyyd lmdepqyand za@zeﬂwyy, or R¥is
MpthyﬂlﬁPMGJ)l@jﬁ m ANC2CPMkANdol-3LNGnBT OCESS conpri si ng
the steps of reacting a conpound of formula I

B Co- Creyelqaskyl, F%a@ﬁ)cflqbspta?l 3-0as3-Her drarprytloheptate? ondal,

and T is a protecting group wWth a base to forma

% npound of . forgula I Rl OR where R1, R2, R3 and Rs
F BFOSESS FUPRSNSS %?‘%"sd’é'fl ned; and (b) reacting a

compound of fornula [ mhere Rl, R2, R3 and R5 are as
rei nbef ore e conpound of formula IV R-
|V %,% el Oung ﬁﬁEVPQJﬂa i s unsubstituted or is

substltuted by 1 2 & 3 swmbstiguents selected from

the group con3|st|nglof hal ogerd] G -C7-al kyl,

trifluoronmethyl, hydNex /&wcxc?/aﬂfskoxy " and X is

hal o, in the presence of a base tﬁ form a conmpound of

formula I, and (c) optignally, formng a desired

sol vate or hydrate tgieredfg’l n a second aspect, the

Pr €s&fterd I(WRmK3 QRd RS 9129 GSreRbALRRA S Rl TR gB%técrt]igg group, with a

conpounds of formnul a
ase to form a compound of formula 111
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where R1, R, R? and RS are as hereinbefore defined; and

(b) reacting a compound of formula IIl where R!, R2, R3 and RS are as hereinbefore defined

with a compound of formula IV
v

where R is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents
selected from the group consisting of halogen, C;-Cr-alkyl, trifluoromethyl, hydroxy
and C;-Cr-alkoxy, and X is halo, in the presence of a base to form a compound of

formula I, and

(c) optionally, forming a desired solvate or hydrate thereof.



RL Ol | 1 Ho or a solvate or hydrate thereof, where

R is phenyl that is unsubstituted or is substituted by
W@ 2002108658 substituents selected fromthe gr oupCT/EP2007/003213

consi sting of halogen, C -Cr-alkyl, trifluoronethyl,

hydroxy and G - C7-al koxy; Rl is hydrogen or

G -Cyal kyl; R2 is hydrogen, Ci* C7-alkyl or phenyl that

is unsubstituted or is substituted by 1, 2 or 3

: r

B D PR b s PO Pl gffounds o

fermgy | g koxy; R3 is phenyl that is unsubstituted or is

substituted by 1, 2 og 3 substifuents selected from

the group consisting pf hal ogeny) G -Cr7-al kyl,

trifluoronethyl ,ROydrexy gnci\ G cQ7- aJRoxy, gqr R3 is

napht hyl, | Hindol €3-yl ®r I1I-CC - ¥-al kyl -i ndol - 3-yl ;

and R5 is C3-C8-cydl oa;ﬁk,yl , D azachI ohept an- 2- on- 3-yl

or L-azacycl oheptaf-g:em=3.yl; the process conprising

the steps of: (i) reacting a conpound of fornmula V RL

dDalsolvate off hfdritklthérdof,Rvherl Where R1, R2 and R3 are as

D S B B o8 R BBtk Fom
goéupecobsisimg tobhflogem Gi-Coalpgunmidlucfomethyl, hydroxy and C;-Cr-alkoxy;

Rt is hydrogen or Ci-Cr-alkyl;

R? is hydrogen, Ci-C7-alkyl or phenyl that is unsubstituted or is substituted by 1, 2 or 3
substituents selected from the group consisting of halogen, C;-C;-alkyl, trifluoromethyl,
hydroxy and C;-C7-alkoxy;

R3 is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the
group consisting of halogen, C;-Cr-alkyl, trifluvoromethyl, hydroxy and C;-C7-alkoxy, or R3 is
naphthyl, 1H-indol-3-yl or 1- C;-Cs-alkyl-indol-3-yl; and

RS is C3-Cg-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl;

the process comprising the steps of:

(i) reacting a compound of formula V

O=-0

Rz/ ~ Ra

where R!, R and R3 are as hereinbefore defined and T is a protecting group with 2.2-
dimethyl-[1,3]dioxane-4,6-dione in the presence of a base to form a compound of

formula VI



formula Viwhere Rl, R2 and R3 are as hereinbefore
defined and T is a protecting group; (ii) reacting the
w@oimgowsdl of fornmula VI where RlL, R2 and R3 arRCHEP2007/003213
her ei nbefore defined and T is a protecting group with
nmet hanol to give a conpound of fornmula VII where R1,
R2 and R3 are as hereinbefore Yefined and T is a
protecting group; (iii) reducing the conmpound of
formula VI1 where Rl, R2 apd Rzare as hereinbefore
defined and T is a protectingZgroup to forma conpound
of formula VIl where R1, and R3 are as

her ei nbefore defined and Tlis al protecting group; (iv)
hydr ol ysi ng the conpoundoé*f: ?rtrba VIII where R1, R2
and R3 are as herei nbefore defined andwT is a
protecting group to giveNthe %errespondi ng carboxylic
acid of formula I X R R3 whére Kl, R2 and R3 are as
her ei nbef ore defined and, Tcis ,a protecting group; (V)
reacting the conmpound oR forMila I X where Rl, R2 and

R3 ar, het el nRe ' i $ tecting.
R e S A S G
is C-C -cycloal kyl, D azacycl oheptan-2-on-3-yl or

(kiy AZ36X6hDOME BSAFouAd O fodmudal Vitwwhet O/ ITR® 1 £PRPAY AL QLinbefore defined
f or mul ga_l I crogéf_v\here are as

: Rl, R2 and R:
her eifAB&fib? BrofstipmEquaiith methang! g give @ cpmpgnngras diormanadVil
RS is C3-C8-cycloal gyl, [yazacgycl oheptan-2-on-3-yl or
L-azacycl oheptan-2-dn-3-y|; (V|) optionally, purifying

the conpound of formul a_la € RICHR?, and R5 are
as hereinbefore defined an i sOa protecting group;
(vii) reacting the conpound of formula Il where R1,

R2, R3 and RS are gg~hérgjnbefore

where R?, R? and R3 are as hereinbefore defined and T is a protecting group;

(i)  reducing the compound of formula VII where R, R2 and R3 are as hereinbefore defined

and T is a protecting group to form a compound of formula VIII

A
|
Rz/C\Ra

where R, R? and R3 are as hereinbefore defined and T is a protecting group;

(iv)  hydrolysing the compound of formula VIII where R?, R2 and R3 are as hereinbefore

defined and T is a protecting group to give the corresponding carboxylic acid of

formula IX
i
E Il
N C
e O o X
|
Rz/ c ~ Rs

where R1, R? and R? are as hereinbefore defined and T is a protecting group;



defined and T is a protecting group, wth a base to

forma conpound of fornmula H where R1, R2, R3 and R5
wae@7asseher ei nbef ore defined; (viii) reacting REEEP2007/003213

conmpound of forrmula Il where RL, R2, R3 and R5 are as

her ei nbefore defined is reacted with a conpound of

formula IV where R is phenyl tthat is unsubstituted or

is substituted by 1, 2 or 3 substituents selected from

e k
. R GRTSci65 F T  pptees
hal o,2andd is A@resecsiag gronp ofitha 49a1$>eund)0fffmnlzaxc onpoun d of
formula | where R Ril, _R3sand Rs ,are as
her ei nbef ore defi ned; an (ﬁa) optionally, formng a

desi r\ﬂiiresmi iv @t;-@s-chlcni‘ﬂg‘l . @zat:ﬁﬁfh@ﬂf«m Iﬂn@yl% ?.dazhcr}clt)n%tan 2-on-3-

speci tion have the fO||OMAng meani ngs: " Hal ogen

or "H F orrg g cgeeg éopureiiot es a el enent bel ongi ng

to group 17 (fornerlﬁjgromﬂ;VIhg of the Periodic Table

of El enments, which ngy be.;: for[@xanple fluorine,

chl ori ne, bronlne or N odi Pr&f y hg] ogen or

hal o is chlorine of broﬁfﬁg\véépeﬁlally cﬁ*orine.

"Ci-Cr-al kyl" as used h&rein denotes a straight chain

or branched al kyl grpup~cqeprising 1 to 7 carbons,

whi ch may be, for exanple, nethyl, ethyl, n- propyl

i sopdpd RY, R? ot B gre asladpeitbefqre deforeld aid/T js 4 ﬁbteedmgtgtbup and RS is

eyl er PR A A 2 - S

as used herein denotes a straight chaln or branched

(ﬁ kylopﬁ&ﬁa‘ll? };drf@)lﬂﬁéjthte Qorgvou% lof Por B 1P hert RE I@Xﬁf'}}ld% are as

propoxy, Isopropoxy, n-butoxy,
i sob@?féﬁ‘?ef%“éif ‘b‘iﬁ"d‘ﬁf 'sﬁé’F?tC%‘HSéWPa strai ght or
branched pent oxy, straight or branched hexyl oxy, or

st.rai ght or branch cycl oal kyl
G0 fevaa e ung10d ok RF By elire RERE A A hereintagre
havi defingdtand § is 4 porecanggroug twithta basOfo fer@APOBpdund of formula 111
nmonocyclic group sugh as a cyclopropyl cycl obutyl,

cycl opentyl, cydohé&yl cycl éeptyl or cyclooctyl, or

a bicyclic group $Mph aq;bl | ohegpt yl or
bi cycl ooctyl .
I

Rz/C\Rs

where R, R2, R3 and RS are as hereinbefore defined;

(viii) reacting the compound of formula III where R1, R2) R3 and RS are as hereinbefore
defined is reacted with a compound of formula IV
R—C v

~x

where R is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents
selected from the group consisting of halogen, C;-Cs-alkyl, trifluoromethyl, hydroxy

and C;-Cr-alkoxy, and X is halo, in the presence of a base to form a compound of

formula I where R, R!, R%, R3 and RS are as hereinbefore defined; and

(ix)  optionally, forming a desired solvate or hydrate thereof.



Thr oughout this specification and in the clains that
follow, unless the context requires otherw se, the
wowred/1igsenpri se”, or variations such as "conpr PEEEP2007/003213
“conprising”, will be understood to inply the
inclusion of a stated integer or step or group of
i ntegers or steps but not the &xclusion of any other
integer or step or group of integers or steps.
AeeRNAAY treonsgﬁeraauh hdve dhd1B1dBht Btk S L L ab! e
preferre re pre erre t pr erred aspects of
the invention may be incorporated independently,

€ bioyehMo®© I .
HLIBE&) toﬁ a{lM? SESSltSEb% tﬁ{}%/ud ?gﬂmésrﬁﬁieln{%ﬂt beﬁm%ﬁrg%ﬁg P 1Y Igforme ly group

QEP efébeaerror*&iﬁabhé Elegprscwivigh eerbﬂgqufexmlegbnrme chlorine, bromine

&1 iofifie. aPréflablyt Kalldgknl BF RIELs Ritlorind¥ MO dhe 3é§9€€1ally chlorine.
G - C7-al koxy. When R is phenyl substituted by
C -Cyalkyl it is suitably phenyl substituted by

Q- CAalladi K yd use&i‘lBHhEM%ndbhﬁfbtﬁxgﬂmﬁdﬂhﬂﬁ)ﬂrarﬁh@ﬁdlhﬂ diR cBMprising 1 to
(S Sul t substjtute

b
E Sl b SRR AR L85, Pt o,
scbstyl, tart-batylastraghe oobranvied pasyll stoaight ockpsdied héxyl biveraight, or

1 1] by trifluoronethyl. Ris especially
%?§¥%§§g%wifluoronethyl-phenyl. Rl is suitably

G -Cr-alkyl, nore suitably G -C4-alkyl, but especially
wLém&ymﬂ Bl herlt:eql de§or§sl'g Jt%?g}[clﬂ}/nd&rqgéﬂlhgc{ aS“L(P{l ch%? linked to O,

Cyal R2 i's suitab rogen
‘pslﬁe*hylray P‘h é?r qxgmglaﬂgfth?m Oy N-PropRXprisoprapgs - bq:@m-, isobutoxy,

s‘é@b%f(ﬁ Qlerf- B&HB& REaight W BbraRRSl pehioRE) sQngMr@gﬁﬁhed hexyloxy, or
387 q}k grrfluoronethyl hydroxy and
EReeTo" %‘%/Bléﬁd ®Y19Y- nore suitably phenyl that is
substituted at one or two p03|t|ons especially two
eci a

'Ftos(lls- Iyqf)zfcﬂflylg%s se% Férelg fgniotes 3 fu g’{ %“ﬁﬁ‘gﬁy‘}fﬁsﬁ@'ﬁ ring having 3 to 8 ring
CS(hODabiﬂyS, for gxzmpleh Oiwpttyalm: gowmsugh yd a cydopppulndslabhityl, cyclopentyl,
t al e US L.
G Bl BEp S5 L SATERADR A0l SRR & e
accept abl e i sotopically-1abelled conmpounds of fornula

Thr&ighb&QhRRpeHichtion ARG e dlat il tEQtWEﬂBvatuﬁle&qnpm retqnﬁlgs

e used to prepare conpounds of fornula
otherwise, the word “comprise”, or variations such as comprlses or “comprising”, will be

understood to imply the inclusion of a stated integer or step or group of integers or steps but

not the exclusion of any other integer or step or group of integers or steps.

According to formula I, the following suitable, preferred, more preferred or most preferred

aspects of the invention may be incorporated independently, collectively or in any combination.

R is suitably phenyl that is substituted by 1, 2 or 3 substituents selected from the group
consisting of halogen, Ci-Cr-alkyl, trifluoromethyl, hydroxy and C;-Cs-alkoxy.

When R is phenyl substituted by Ci-Cs-alkyl it is suitably phenyl substituted by C;-Cs-alkyl.
However when R is phenyl substituted by Ci-Cr-alkoxy it is suitably phenyl substituted by C;-
Cs-alkoxy.



respectively wherein one or nore atons are repl aced by
atons having the sane atom c nunber, but an atomc
wora®s/1esmass nunber different fromthe atom cCPCEEBR2007/003213
mass nunber usually found in nature. Exanples of
I sotopes suitable for inclusion in the conpounds of
the i nvention include isotopess of hydrogen e.g. 2H and
carbon e.g. 11C, 13C and 14C, chlorine e.g. 360,

= 123]. . and. 125I -
1%5}f§ﬁlta% r?gphféﬁl that i sgxé%%étgd & opE 8 071851txoas, fg)éa al ntav% positions,
b,mrfﬂuproewegwl 35!5&35;)@911 ai hbqss:mﬁtommahﬂwhbradbel | ed

conmpounds of fornula I, for exanple those

|ncorporat|ng a radloactlve i sotope, are useful in

R is guitably orCrsalibd rmare suitablypreCiclistriupespranlystitablomethiih e

radi oactive isotopes tritium (3H) and carbon-14 (14Q
e icylarly usef for this purpose in view of

ghéﬂPm ggﬂgﬁﬁﬂ}ﬂéar dﬁ%@lon and ready neans of

det ecti on. Substltutlon wi th heavier isotopes such as

eut er 2 may afford certain therapeutic
dv&ﬁ?h§g§8¥ﬁ result fromgreater netabolic

stablllty, for exanple increased in vivo half-life or

£ a hence
ﬁ 9%{; dably %?nﬁrg g’g[ %g%sglgﬁeﬂs ances SOIBETFTT & u‘%i?céﬁ% frgmy phe group
mmttnlg@ﬁ batpgeni GgCi-albylopidlgprogthiyl, AgdrdtyCyndIGFC,-dk@y. and
13N can be useful in Positron Em ssion Topography
éPET) studi es for exam ning substrate receptor
it MeEsRuirably phemplghacds supstitatsd pt onepr cwerpesitivus, especially wd positions,

By Hlo, espedifli BRI, 3 i AfdclaP SuieBBAUALRR pHeRf1er Medi at e

conpounds that are used to prepare conpounds of
formula | can generally be achieved by conventiona

Rsd¢ futa bly @B ads @ Refton-L daeylski | l ed in the art or by
processes anal ogous to those described in the

acconmpanyi ng exanpl es using an appropriate
Glmompdsa&fl%ryiuaﬂeirliﬁdrmedagpecmtnpbmnqsltm @reQfsed togprepare compounds of

52N A lbeﬁg%xf]ﬁg&?glly% é{ag}é o¥o 1ca aﬁelp arc%cgul’rl)tdl Cﬁorf}(ula lor

accep ta ates I'n accor ven I on
l$qm1¢§&lelatbhlb§ent@wm@dem¢qﬂmurgblth@ nte wéd ©rpyetaad dong@undsrof formula I

r@@&&@%%ﬁ%@ 3k InbreSHbR! ért: %p@ﬂe@b}gatoxgg Q\vu%rthé‘ga% CFQ&DIC number,

ounds of formnula can epare
but wtammaah@asapupé?rrﬁﬂ egeny from the atomic mass or mass number usually

found in nature. Examples of isotopes suitable for inclusion in the compounds of the invention
include isotopes of hydrogen e.g. 2H and *H, carbon e.g. 11C, 13C and 1“C, chlorine e.g. 3Cl,
fluorine e.g. '*F, iodine e.g. 2 and 1%%], nitrogen e.g. 13N and N, oxygen e.g. 1°0, 170 and

180, and sulfur e.g. 3S.

Certain isotopically-labelled compounds of formula I, for example those incorporating a
radioactive isotope, are useful in drug and/or substrate tissue distribution studies. The
radioactive isotopes tritium (*H) and carbon-14 (14C) are particularly useful for this purpose in
view of their ease of incorporation and ready means of detection. Substitution with heavier
isotopes such as deuterium (2H) may afford certain therapeutic advantages that result from
greater metabolic stability, for example increased in vivo half-life or reduced dosage

requirements, and hence may be preferred in some circumstances. Substitution with positron



I I TA HRCRwWere Rl, R2 and R3 are as

herei nbefore defined and T is a protecting group by
wa@aso7yiisegl out the following nmulti step processPCT/EBP2007/003213

process steps 1 and 2, a conpound of fornula V as

defi ned above is elongated by two carbon atons. In the

first of these steps a conpourd of fornula V where R1,

R2 and R3 are as hereinbefore defined and T is a

rotectin roup .| eact e i.th ) ) .
Ghigheg Sokihey Fooisf B2y BN ibraselibindodies Eaiigy
Topoghaphp(PETestodieslfor exabaising fubstta¢ recepsetupdscyof f or mul a
VI R C Rwhere Rl, R2 and R3 are as herei nbefore
defined and T is a protecting group or anal ogously
leotgpically-litetiag narhp@mdslefSformide Hoi isotopienlliptarfling somgdings of
Pl e PRI R b2l o £ B AT RRARLE! cRFBferaly be
webisvesrhycapveptienat rerhndquse kndwn tarthese geilidon gl areert by Hrogesses

%WSQO HRYsH8R& bed EthE SQOH %ﬂgee'IQE @;C ﬁ’srir%rﬂgfaaé})gbg)lri;&q{otopically-

exanpl e, fromroomtenperature to 600C,

lP'i"’é‘qu?Sﬁfnf 5 Phaseof the éogi)a@eléétr fFasgntreyinysly ussdy be chosen

fromsuitable protecting groups for the nature of the
uncti opa roup, for exanple as described in .

‘Ié\aa?aé&‘tttce %‘%ﬂﬁ%ée ol Mfwﬁsvﬁmgéb%lwflw ingjude phose wherein

tharsbl\RnofMrysthlitsstionndyrbe\diepically SitiGtutade,g. BEO Odichcetone or de-DMSO.
Edition, 1991, which reference al so describes

procedures suitable for replacenent of the protecting

Gumepgusddyf foryrohlaolran be Preganed &bmct dompogmdeffoimuls Vi t abl y

t - but oxycar bonyl or BOG,s I n fhe process disclosed in

WO 98/ 07694 for preparipg coffpounds of forrmula | drug

substance i s obtained hy squrating t wo

di ast er eoi soners of a’TaFﬁ:st5g31interHediate. Thi s

z/C\

R 3

R

where R1, R2 and R3 are as hereinbefore defined and T is a protecting group by carrying out

the following multi step process.

In process steps 1 and 2, a compound of formula V as defined above is elongated by two

carbon atoms.
In the first of these steps a compound of formula V where R1, R2 and R3 are as hereinbefore

defined and T is a protecting group is reacted with 2.2-dimethyl-[1,3]dioxane-4,6-dione

(meldrum’s acid) in the presence of a base to form compounds of formula VI

vi



i nvol ves |l osing nore than half of the material.

Starting the present process with an optically active
w@zioposasit avoi ds this probl emthus affordi ng aPCT/EP2007/003213

significant inprovenent in yield and | ess waste. In

process step 2 the conmpound of forrmula VI where R1, R2

and R3 are as hereinbefore defitned and T is a

protecting group is reacted mﬁth nmet hanol , preferably

P RS TR ! P e i PR Bl o
®$ahbnéh#beﬁgxewdeﬁﬂwéﬂaapﬁsT |s a protecting group or
anal ogously e.g. as hereinafter described in the

Exanpl es. In process step 3 the conpound of fornula

Thiq steghie pustaRly cafRizd gndin {8: piesen@f hasedonéraimpleadiniethylrpyidin-4-yl-

A0k, Te ib §on@er9£ %%errile[i] Budh QK Bréaﬁxc sﬁdéil)g qgr ngmgle\fglu&n: The ?eacnon

cor respondi ng hyd roxy conpound, i.e. a conpound
YFBPSIRNEE WA hewfos r:’eaﬂmie RS IRAR RBPAREICS 6AYF eraftsalbly from 25°C to
wetined and T is a protecting group. The reaction is
carried out using known procedures for reducing

ket ones or anal ogously e.g. as hereinafter described

Tha pi'di't&txﬁg Qﬂi}ﬂb HSmaﬂlh:&thﬁ(HanﬂuthEe BRIBAEIRY Q‘Bﬁlbsﬁoﬁﬁﬁ hh@ek: of the

ture oy ga ol vent for anp
Pishen s Se Tt it H GG Proship GHPBE Syathesis. T-W.
Gredheand §.Galyle uts, JolsiWileybdcySos Ol Lﬂﬁ'tdindrﬁdhy)d[ 199a, whikE reference also
rie er at
c%%?igésmggce?@%s Q}?gl%@ Eor r?gaégllfll%.lh %tf )pr% ecélrnggrougs ﬁ)b%’dr%?en The
podsecting GGJUDaS‘UttHéY t-byfiokycathohylpuBG.on for the |ater
formati on of the trans double bond. In process step 4
t he conmpound of formula VII1 where Rl, R2 and R3 are
I'aﬁleWé?Cé?Sr%*é‘PEﬁden JP O8/0d6%nar rrepasing competnds ohigryule i drugs
shbéﬂfn@é ¥ 5Beink® bj Ea@tiMe i d\BafQESi IR BHiaNste GAEREVhidate. This

mvoives losing more than half of the material. Starting the present process with an optically
active compound avoids this problem thus affording a significant improvement in yield and less

waste.

In process step 2 the compound of formula VI where R1, R and R3 are as hereinbefore defined
and T is a protecting group is reacted with methanol, preferably in the absence of water, to

give a compound of formula VII
1

R O (0}
| Il Il
T/N\ /C C\ /CHa Vi
|
Rz/C\Rs

where R, R? and R3 are as hereinbefore defined and T is a protecting group or analogously

e.g. as hereinafter described in the Examples.

In process step 3 the compound of formula VII where R!, R2 and R3 are as hereinbefore defined
and T is a protecting group is reduced to give the corresponding (R)-hydroxy compound, i.e. a

compound of formula VIII



i.e. a conpound of formula IXRLOHo!l 11 | T COO

[l 1 RR where Rl, R2 and R3 are as hereinbefore
waedo7neshsand T is a protecting group. The reacPCDRP2®7/003213

carried out using known procedures for hydrolysing

esters to form carboxylic acids or anal ogously e.g. as

herei nafter described in the Bxanples. The reaction is

conveniently carried out in a mxture of a water

sol ubl e organic sol Yaent, of r exanple tert-butyl nethyl

et her and net hanol , jand wa er.olThe hydr ol ysi ng agent

is suitably a strong, baseg suchas | & hi um hydr oxi de
monohydrate. The v€act¢dn ey beocar r'i ed ¥t at room
tenperature, but prefetably from15C to 25C 1In
process step 5 the goapaund of forrmula I X where Rl, R2
and R3 are as hereifbefofe defined and Tis a

CiR:2 B ' - Wt : L

gﬁ% REIK2004 & Ngggéh%gﬁ,isgs;&%gfé%@_dcang F i E@bf#{a&g bub. Y Rtion is
grraeziw e;i%lgmrprgceémgfoy redyging ketones or analogously e.g. as hereinafter

des@R8 HCth RRBAFAE: PhORaBiok lis doRvénRhfly EarGQIRUR NI mPleure of organic
formula | lwhere R1 re as herei nbefore

e , R2 and R3 . .
WA SAP tfré-ba%wst#l@cefheﬁ gmgwemﬁwéﬁad mpter sThegeduging agent is
sujteblp addiyh bo@hﬁﬂ'ﬂﬁm&b&ﬁf)ﬁﬁ{?% B8 caPrisd oudht room temperat(tjxre, but
L- azacycl qhept an-2-on- 3-yl . e reaction is carrie
Sé'ﬁ%ﬁgﬁxﬂ’gﬁrk?g‘ﬁ#grocedur es for reacting carboxylic
acids with amnes to form ani de derivatives or

inafter described. in the .
BUAPIRUOYefound oA S CHIBFSRH0 B frppon of e
wansdegdnbaendsol vent, for exanpl e N-N-di net hyl f or mani de.
The reaction is suitably carried out at room

tenperature, but preferably from 15C
In process step 4 the compound of formula VIII where R1, R2 and R3 are as hereinbefore

defined and T is a protecting group is hydrolysed to the give the corresponding carboxylic acid

i.e. a compound of formula IX

oH X

Rz/ ~ R®
where R?, R? and R3 are as hereinbefore defined and T is a protecting group. The reaction is
carried out using known procedures for hydrolysing esters to form carboxylic acids or
analogously e.g. as hereinafter described in the Examples. The reaction is conveniently carried
out in a mixture of a water soluble organic solvent, for example tert-butyl methyl ether and
methanol, and water. The hydrolysing agent is suitably a strong base such as lithium hydroxide
monohydrate. The reaction may be carried out at room temperature, but preferably from 15°C

to 25°C.

In process step 5 the compound of formula IX where R!, R2 and R3 are as hereinbefore defined
and T is a protecting group is reacted with a compound of formula X

H,N—R® X
where RS is C3-Cs-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl to

form a compound of formula II



to 25C. In process step 6 the conmpound of formula II
is purified, i.e. undesired isoners are renoved.
weerigisngl y, this is achieved sinply by stirPCHgP207/003213
an organi c solvent, for exanple t-butgl nethyl ether,
at roomtenperature to 6Q0C, suitably 45C to 55C, but
especially suitably about 500& to give a product of
high purity. In process step 7 the conmpound of formula
Il where Rl, R2, R3 apd Ry are as hereinbefore defined
and T is a protecting group isiiacted with a base to
forma conmpound of fwrmle‘g;lll OFFHNCCCNRR2
C R3 where Rl, R2,TR3 apd R5vare as herei dbefore
defined. Nornmally, in béta-hydrox}! esters or am des,
t he hydroxyl group fi,rs®<has to be transfornmed into a
| eaving group prior to badei nduced el i ni nati on under

WRd:ERE IR0 rﬂn@i@ L RGs héraiBefol WblifedRAN & is m\éﬁﬁg roup and RS is C3-Cs-
surprissingly, in process 7 the trans double Hon

‘fyﬁlPi‘lbblulaéﬂanHObafP&'?ez at-ép! ordserarysinhersan-3iontd )tlaneous
removal of both, the (R)-hydroxy and the BOC noi ety
.{_:urt her npr e, he cor respondi ng i somer conp g
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turiﬁiﬁf gﬁhdé Hd:rBraﬁﬁaa@t hidiogoudhee. §. &aﬁérleﬂﬁlftdrsie:ﬁ:ﬂﬂétﬁﬂ it Bxdayhples. The
rea txon $¢C rq\,l"(let 1entl car J %E]ng Sroan\llena}/ﬁ g ;ﬂgbﬁ%- imet

h QPEPISPORCA e BLA BN SRy K G Slimerhyl-
femnptie Thf: reanptionli® §@ably caPREousuiro@ teynpkraane, -bnCpieterdEG; from 15°C
{BYkeespecial ly suitably from-2C to 2C. The reaction
conditions given are optim sed to keepthe formation of
by-products on a low level : wth bases stronger than

Ifl ProcEss 31LP thé&ﬂiﬁéHﬁ@&hgﬁﬂ? I '1%1@#@@ nel und@xreg 1s%}n§rﬁ BN moved.

formatjon, shifting of the double bond to formt
SUFRS iSRRI ethisritachisv e AR bY SHFTING in HeOrgH)iT aﬂlvae% famexamele ¢butyl
rﬂdftRyl 6&8@ ai/RP&m tWhpdratoRak @0°M)asiebly 400G0 5 £&5 biQBpdciallf Suitably

a%out 961’ ot gq‘l;etal f)irlc>d1(1:c9g ﬁ{;ﬁc’{)uo?tyare achi eved.

In process step 7 the compound of formula II where R1, R2, R3 and RS are as hereinbefore

defined and T is a protecting group is reacted with a base to form a compound of formula III

1

R o
| I .
HN\ /C\\C/C\N/R 1]
| H
Rz/C\Rs

where R1, R?, R? and RS are as hereinbefore defined. Normally, in beta-hydroxy esters or
amides, the hydroxyl group first has to be transformed into a leaving group prior to base-
induced elimination under formation of the trans double bond. However, surprisingly, in
process 7 the trans double bond is introduced in a one-step base-induced simultaneous removal
of both, the (R)-hydroxy and the BOC moiety. Furthermore, the corresponding isomer

compound having the hydroxyl group in the (S) configuration, does not undergo this reaction.

The reaction is conveniently carried out in an organic solvent, for example tetrahydrofuran.
The reaction temperature may be, for example, from -10°C to 10°C, suitably from -5°C to 5°C,

but especially suitably from -2°C to 2°C. The reaction conditions given are optimised to keep



In process step 8 the conpound of fornula Il where
R1, R2, R3 and R5 are as hereinbefore defined is
wo e@ctiesdswi t h a conpound of fornula FV where RPCHEP2007/003213
phenyl that is unsubstituted or is substituted by 1, 2
or 3 substituents selected fromthe group consisting
of hal ogen, G -C7-al kyl, trifRuoronethyl, hydroxy and
C -Cr-al koxy, and X is halo, suitably chloro in the
f
B SRR 3y AR ohd O 1ELE AR TR oy b B - Spplc sogium
eshoxidesip ethandlapersicis bohd farmatian, gifting of the |dpelde berid ofomythe ene-
SRRV PERARE AR RS in&rcaf;,%@aeiahmm@‘glapee&osmdﬂ Wi redl@ b8 long

to formam de derivatives or an ousl

1seqtien sares ard epdspartia) eanversianiage whighest es. The r eact ionis

conveniently carried out in an organi c solvent, for
ether, and the base is for

exa le tert-buty
IR GcP bt FIRpRHPhe formas PLibere Bh Roebarel e spgeinbefore
defined i® Featsdiifth @ cohpéuid-of @¥auta@v200C, suitably from -5C
to 15C, but especially suitably fromOOC to 5C 1In
rocess step 9, an optional ep, the conpound of
1|‘OormJI a | vvlgere R, Rg B &3 ﬁd RS arengs
her ei nbefore defined is crystallised in a suitable
wl@re/R it phe oyl glidd & unkwebsiitned o@&rﬁnmdxﬁded B)Oi \2air8 s.Qbsd'ﬂUdﬂlEsasEl@cted from

Ihe ¢ Qu an, be o d in e fo

PG RREPPR o ot © i o Bty bVt g B0, nd
X orhak, sumaglyahbcd, vretht pws@de bfor base sosfoanh b icarapoumd .of Feomula I where R,
I@Xﬁm3 gncr\/ﬁegretap FrerGROHIGY lagf E of ggrpwgg’ej)f I's the conpound

formu Ait 1Is crysta I se m et hanol and
mater to yield a stable drug substance hem hydrate.

ﬂJ@@ea‘cﬁ(\é@% LirBiRd bxft usin Mfﬁ&&@ﬁ%@edﬁ%s tf(h'ere;cgl')é PWinBOwia Q&pi’nﬁrdes to

reparation o

fRem gipifle degyvaives st analgechitnf-&.-25 dersippffer glegcribyd in theBramplas afhe

readeiy E&bxb@ﬂ’@x}‘tg')caﬁieﬂ)dfull n an organllqc solvgnt for exaanple tert-butyl methyl ether,
5-bis-trifluoronet enzam de

o 73 kRl ey THE b eion SO 19y b fo pyample, from

-1 ae 20U anicaBly\ftanarJo@m ¥3°)C; hhd egpelially sapdably lfrody &C to 5°C.

bi s-trifluoronethyl -benzam de hem hydrate is prepared

by the followi ng process. Al reactions
In process step 9, an optional step, the compound of formula I where R, R!, R2, R3 and RS are

as hereinbefore defined is crystallised in a suitable solvent to give the free compound, solvate

or hydrate.

The compounds of formula I can be obtained in the form of the free compound, a hydrate or
solvate thereof containing a solvent used for crystallization. For example when the compound

of formula I is the compound of formula A it is crystallised from methanol and water to yield a

stable drug substance hemihydrate.
The invention is illustrated by the following Example.
EXAMPLE

Preparation of N-[(E)-(R)-1-(3,4-Dichloro-benzyl)-3-((R)-2-ox0-azepan-3-ylcarbamoytl)-allyl]-

N-methyl-3,5-bis-trifluoromethyl-benzamide hemihydrate



are executed under a nitrogen atnosphere. Step 2 Step
4 Step 5Step 9 Steps 1 + 2:
w@ R)os41865Eer t - But oxycar bonyl - met hyl - am no) - 5- ( 3PCT/EP2007/003213
T4-di chl or o- phenyl ) - 3- oxopent anoi ¢ aci d nmet hyl ester
(4) A solution of |~-dicyclohexylcarbodiimde (2.901
lg, 13.9 nmmmol) in toluene (3 M) is added to a stirred
m xt ure of

x(ll'ﬁ)ﬁ) é‘ﬁ(f W DR oro gn"’z‘%@g@) &r(?x%tag a}f%gil&?ﬁa&r?%yﬁﬁ;{ll?f]-%-anhylG,S-
tis-giflyproatethyl- b{dzaral]dd howihpdradt iGprepayerbby e fallowdigprogess. All reactions
Aleabu EW?Ad)e ARG I R BY ey 1 di n-4-yl -am ne (2.0943g,

16?8 rfmJ ) in toguene %/IJ:?EEM) at 29-31C over a period

of approx. 1 hour. Toluene ( 1 m) is used—for H.C )
rinsing. Stirring at 29-31u@Cchs continued for ab,g{%k.
3 hoursc:HAf er cooling to g C, a 25%wjw sol w1 on

of pota| n(ﬁ_'drogen sul f a§ prox. 9 nl|) is @ g
to tA¥ sefperfdion at -2/ 2C Luntil pH 2-3|is reacHed.
Stirring is.s&gpped and the fayers are al ljaedNt o~
separ at e. xture i stowy stPrred and fi Ry at ed

andcit he filterstpake is rinsed with
toluene (12 i, 0-50C). The layers of thej(filtrat
all oned ta separate at approx. 0-50C. The |l owner,
aqueous | ayer is separated. The upper, organic |ayef
containing the internediate 3
[(R-I-(3,4-dichloro-benzyl)-2-(2, 2-
di net hyl - 4, 6-di oxo-[ |, 3] di oxan-5-yl)-2-o0oxo0-ethyl]-neth
yl -carbarnic acid tert-butyl ester (3) is passed l
I

through a filter charged with anhydrous sodi swpaulifate
(5g) at 0-50C and the filtrate is added to a reacyor,
contai ning nmethano| (18 ml, 20-250C). The filter cake
i's rlnmglcmth tol pene (5 M) and the f||tratc|$: ie al so

Q oast, pr. The resulting sol utli on NS _leatedn
(mgPt% e enperature ca. 68C) and stirred %‘?Caprox. e

4 hours,then concentrated at

t enyper at ur g appy ox. 500Cgn gler reduced pressu

obtlai n an y ~clesj due, whi ch is dissolved in cl
tent-butyl methyl pther (24 ml) at normalf pressure;and

a 5 - — —
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mant| e tenperature of ca. 500C, then concentrated
agai n under reduced pressure to obtain (R)-

wal2qoversdssbut oxycar bonyl - met hyl - am no) - 5- ( 3, 4- dPCTEP2007/03213
henyl ) - 3- oxo- pentanoi ¢ acid nethyl ester (4) as an
oily residue. The residue is dissolved again in tert
butyl nethyl ether (24 ml) at i1nhornmal pressure and a
mantl e tenperature of 500C, then cooled to 18-22C and
used as_such in the next step. Step 3:
(3RT4R)$§Lé?er'- oxXycar bonyl - net hyl - am ngk-87($. 4-
chlqmmfﬁ~' W ~/«-Nydr axypent anoi ¢ aci d gget ~esteg-
(5) Sodi um bgr oRyd#T8e (0.227g, 6 nml) is ddded t® N
the stirred soj ution of (R)-4-(tert-butoxycar °©
met hyl - am ¢k 3, 4-di chl or o- phenyl ) - 3- oxo- peatangi ¢
acid methyl gster (4) in teri'®étyl methyl etheQ“at
18-22C. Watey (3 m) is added over a period of FPpr ox.
20 mnutes at 18-22C, then stirring is continued for
approx. 15 mnutes. Methanol (3 m) is added over a
period of approx. 30 m nutes at 18-22C, then stirring
is continued for approx. 30 mnutes to give a s¢lution
of Step 7

(SR,4R)-4-(tert-butoxycarbony|-netEEl-anino)-S- 3, 4-d

chl aor o- phenyl ) - 3- hydr oxy- pent anoi cid nethyl yester

(5)|, whieh is used as such in th tocst St ep 4:

(3R. 4R) -A- (tert - But oxycar hon I-nethyl-aniagy- .4-€;:\)
H

chlfor o- noic acid (8) g N
m )| A, addey eaction m xtur o
conit ai ni ng E3R, toxyggr?onyl-

netjhyl - am no) - 5- - phenyT Y - 3- hydr ox at an

18-22C, then lithigam
, 18 mmol) is added.
Stitring at 18- 22C is continued for approx. 2 hours.
Hydrochloric acid (approx. 12.6 m of 2N, 25.2 muol))

i s added over a period of approx. 30 mnutes, until pH
1.7-2.2 is obtaiged. Toluene(1l2 m) is added to the
stirred m xture and stirring at 18-220C is conti nued
for approx. 10'm nutes. Stirring is stopped and the

| ayers af®m allowed to separate. The | ower, aqueous

| ayer is epaﬁgted qu t he_upper, organic layer is
extract "tN3mate (1%;??). Stirring is stopped and
Fac X u st N
lo) H
\(%Eiiim
cl

o
x1/2 H,0
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Steps 1 + 2: (R}-4-(tert-Butoxycarbonyl-methyl-amino)-5-(3,4-dichloro-phenyl)-3-oxo-

pentanoic acid methyl ester (4)
A solution of 1,3-dicyclohexylcarbodiimide (2.9011g, 13.9 mmol) in toluene (3 ml) is added to

a stirred mixture of (R)-2-(tert-butoxycarbonyl-methyl-amino)-3-(3,4-dichloro-phenyl)-
propionic acid (1, 4.179g, 12 mmol), 2.2-dimethyl-[1,3]dioxane-4,6-dione (2, 1.7815 g, 12.36
mmol) and dimethyl-pyridin-4-yl-amine (2.0943g, 16.8 mmol) in toluene (32 ml) at 29-31°C
over a period of approx. 1 hour. Toluene ( 1 ml) is used for rinsing. Stirring at 29-31°C is

continued for approx. 3 hours. After cooling to ca. 0°C, a 25%w/w solution of potassium



the | ower, aqueous |ayer is separated. The organic
layer is filtrated over a filter charged with

wa@ehydissas sodi um sul fate (3g) in order to ren®UBEP2007/003213
remai ns of water and 1, 3-dicycl ohexyl urea, the latter
originating fromstep 1. The filter cake is rinsed
wth toluene (2 m), then N5Ndenet hyl formam de (12 m)
is added to the fiItrate The resulting solution is

SRR b o8 ol P S 2
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e sol’ution o car
ragnith GOmBrat@e Hf chi- SA1G Khﬁnphmwtréwdsagxydmrmkynepmd @resiuge to obtain (R)-
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nl)n%al rGYGE MEX hh e R girh itk At 502C 8Bfetboolkd t@lmd arldSused as such

, followed by N, |rrethylforrramde (1.5 m), used
"P “Ft“ﬁé‘ipng Stirring at approx. 0-50C is continued
for approx. 1 hour, then the mxture is warned to

184 %ngandst lbrr?d a}t that

I hefllter cakelsrlnsed W|th

pbg@_m_t_m:nmmd@
SE%E%)SAS%BV hd (Brﬁ%” 6d1ﬁm()l“$¥s :mldzde tro atnﬁst]‘erl'eg fsgl%tlgn be(R -8688 butoxy-

cbgey!- mféfvue@dwtrrié%éutwélormbmyl)a? @@rrzsfeﬁpplataed @fetlabgsre@%) in tert-
b1,9,1 %th&ﬁetﬁgpta@lglgﬁc meerr(%w it b SYSRGRILPBS dpprHO2 Gfhutes at

P[ OX 20- 25 0C, ,hen an aqueous

18 22° , then stirring is continued for approx. 15 minutes. Methanol (3 ml) is added over a
period of approx. 30 minutes at 18-22°C, then stirring is continued for approx. 30 minutes to
give a solution of (3R,4R)-4-(tert-butoxycarbonyl-methyl-amino)-5-(3,4-dichloro-phenyl)-3-

hydroxy-pentanoic acid methyl ester (5), which is used as such in the next step.

Step 4: (3R,4R)-4-(tert-Butoxycarbonyl-methyl-amino}-5-(3,4-dichloro-phenyl)-3-hydroxy-

pentanoic acid (6)

Water (3 ml) is added to the stirred reaction mixture containing (3R,4R)-4-(tert-butoxy-

carbonyl-methyl-amino)-5-(3,4-dichloro-phenyl)-3-hydroxy-pentanoic acid methyl ester (5) at
18-22°C, then lithium hydroxide monohydrate (0.755g, 18 mmol) is added. Stirring at 18-
22°C is continued for approx. 2 hours. Hydrochloric acid (approx. 12.6 ml of 2N, 25.2

mmol)) is added over a period of approx. 30 minutes, until pH 1.7-2.2 is obtained. Toluene



sol uti on of potassium hydrogencarbonate (1.92g, 19.17
mol) in water (32 mM) is added over a period of

wapE7ax86520 mi nut es under evol ution of carbon BCDEP2E7/003213
to give a suspension. The precipitated solids are
isolated by filtration, rinsed wwth water (24 m) and
dried in vacuo at approx. 600@to constant weight to
yield crude
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azepan 3- carb car anlc
tbe]aftcquﬂg},qangg frem s(egp) c filter cake is rmsed with toluene (2 ml), then N,N-
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¢igitlingsplugne g a mantle pryrpetatysq glapPrax- é%?elaldebreévqeé pesgsure, until the

?ﬁfde&?&ﬁe}’ﬂesxﬂi&hb%ﬁm&i nami( Biis PsaleiRd sofidh %?6ntagrgngt2éR0ﬁ) -4-(tert-

e m e i,s, heate and stirre

bt oy FRIPOTY fPﬁthrfb?m%bgﬁ ‘Ydﬁgﬁp';’(‘?ﬂé‘?ég‘%ﬁ'@ﬁ% PR ac (6) s sed as
socioingble folowjppreyr. 0- 50C and stirred at that

tenperature for approx. 1 hour. The precipitated
SO|IdS ar e |solated by flltratlon rlnsed with

-dl C or o-penz X - OX0- azepan-
%l%ygml%ﬁﬁﬁs ﬂr%py{ 1 ?rmmg}l ig ad%drw 2 staret?ddntxem ofyi)pramino-
ﬁr2 dn)hydAcb4ad7) QN Kﬁa:%w&ﬂ&%ﬁ&%@ ¢h1)2R 18-22°C, then stirring is

2-(tert-b i b
%@%w %I%’H’é’}‘ué %(%C ?rrfﬁﬁawbﬁnaotah@mydweoeﬂaﬁs oL 3femepol) is added
aft 13-_.2f2mlt(’jol thy stirBd. chi%@u € folloldll 6y the Eblatigii 6f/BR[4Ri)4- téﬂd—lbtuh)ﬁﬁcarbonyl-
r 1.0Nn

et A Ao b ERD b oRReniapeispcid () in Npbgimety!
f8rmafiide. NENHBnethflMximpmide 52 fl)(i88set Bjr rinfiag.[Th2 Gnixtute it Zodlell to 0-5°C,
b EFA Il cacRbRide (2 8476, 13,8 mpol) e added, followed by NN
dlro¢tbylﬁ>emelm(d@ -5 zﬂbmydétzrermmg Kirxing quglr@xcﬂ A°%tsucpmedned for

Pok U Boldf then the mlxturc is warmed to af) rox. 18-22°C and stirred at that
IR 2R)-1-(3, 4-di chi or o-benzyl) ~2- hy ydr oxy- 3-((H) - 2- ox

t?jn%z@bxgrfoxgawr%@g gw9|'ljhe precxpltated sohds are removed by filtration and the

filter cake is rinsed with N,N-dimethylformamide (12 ml). The filtrate is concentrated at a
mantle temperature of approx. 60°C under reduced pressure, until a concentrate of approx.
19.5g is obtained. The resulting suspension is cooled to approx. 20-25°C, then an aqueous
solution of potassium hydrogencarbonate (1.92g, 19.17 mmol) in water (32 ml) is added over a
period of approx. 20 minutes under evolution of carbon dioxide to give a suspension. The
precipitated solids are isolated by filtration, rinsed with water (24 ml) and dried in vacuo at
approx. 60°C to constant weight to yield crude [(1R,2R)-1-(3,4-dichloro-benzyl)-2-hydroxy-3-
((R)-2-oxo0-azepan-3-ylcarbamoyl)-propyl}-methyl-carbamic acid tert-butyl ester (8) ( 6.019g,
99.8% of theory based on (R)-2-(tert-butoxycarbonyl-methyl-amino)-3-(3,4-dichloro-phenyl-

propionic acid (1).



propyl]-nmethyl-carbam c acid tert-butyl ester (9)

(1.005g, 2.0 mmmol ) and tetrahydrofuran (12 m) is
w@eoaamesp - 2C/ 2C, then a 21% w sol uti on of sSOBECT/EP2007/003213

ethoxide in ethanol (1.5 m, 4.0 mmol) is added at

-2C/ 2C over a period of approx. 20 m nutes. The

resulting solution is stirredat approx. 00C for about

4.5 hours, then a 5%v aqueous solution of potassium

4l sed to approx.
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E}ﬂ'o&}ck %rf%rﬁgzr ghnﬁ_%egy c%)gga‘rﬂsgt?gnt%(an dlCT\l%léof)%elél?aglggert- t¥l n&cthyl ether:

'Ey) 184.8-487.#8n MBSt !MN?X‘ I=t5éf’f (¥ellelalg® £ +1384° iltanol 94%).

toluene (3 m). After drying at approx. 600C in vacuo

to _}:onst ant WEI ght )

nal-amatei(00) ( ( R) 2 0XO- azepan 3 yI ) am de ( 10) ( 0. 5809
9 th
‘is ?/ o'f “,"f R ‘és%"?wglg@& %bes@?bi'wlaw-585{%-03089%?&“-3-yl-
daetaheniHpyoppl] e tld/l-carbamic acid tert- butyl ester (9) (1.005g, 2.0 mmol) and tetra-
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cgh

a‘BC’UIISS ik 0] TGFDP]Q) ivatded atbé"ﬁ:t%iﬁhogie a(peRipd Af mipirexw. @6 minutes. The

aduxd @lugfm is stlrred at ap?rox ?]e foT bout 4.5 hﬁurs thenna 5%w aqueous solution

E
qf?@ﬂ'gass)zmé hxﬁregeaeqrhoqa(eﬂ?lﬁg, é)éé r@m@lpaﬁ-ffsg yiaterkdsradited @d gpprox. 0°C

&v@r a1§e2%a of %mllb n'uﬂutt:se rﬂ]é Rifp¥laci®ls Pyiled @) Qﬁfro& e @1 then toluene
b9 oo adia Lk AR OX 1 d

(7 5yt added o 6?’6‘ﬁﬁf*}?y1“x5’é"r1f£6§/ll’?fe’hl 6hpgrs a ¢p- 30 stinging s stoppe

afil thedaykls afeBllgweid o sepaiR€E. The lower, aqueous layer is separated and the organic

layer is extracted with water (3.5 ml). The organic layer is concentrated at a mantle temp. of
60°C under reduced pressure, until approx. 10g of residue are obtained, causing the product to
crystallise. After stirring at 60°C for approx. 10 minutes, distillation is continued, until a
residue of about 5g is obtained. Water (0.36 ml) is added and stirring at 60°C is continued for
approx. 30 minutes. The mixture is cooled to about 0°C over a period of ca. 30 minutes, then
stirring at that temperature is continued for approx. 2 hours. The precipitated solids are
isolated by filtration and the filter cake is rinsed with toluene (3 ml). After drying at approx.
60°C in vacuo to constant weight, (E)-(R)-5-(3,4-dichloro-phenyl)-4-methylamino-pent-2-enoic
acid ((R)-2-oxo-azepan-3-yl)-amide (10) (0.580g, 75.5% of theory based on (9) is obtained:
m.p. 153-158°C , MS-ES*: (MH)* = 384 (35Cl), {a]p?° = - 80.4° (ethanol).



at 0-50C over a period of approx. 15 mnutes followed
by triethylamne (0.319g = 0.44 nm, 3.15 mmol ), which

WO 200adtbesit at approx. 0-50C over a period of apRCRP2080003213
m nutes. Stirring at 0-50C is continued for approx. 10
m nutes, then the mxture is warned to 20-25 OC over a
peri od of approx. 30 mnutes. 1¥he precipitated solids
are removed by filtration and the filter cake is
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@;iparg tthithan is concentrated again by distilling at a mantle temperature of approx.
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a-llyi]-N-methfrll-mbxsnnﬂldwbmhbﬂdﬂmadﬁde(( 12)is édoledad 18:20tC aid used as such
iﬁﬁg%gﬁn 8-22C, whereupon crystallisation begins.

ter st rring for approx. 10 minutes, water (1 m) is
added at 18-22C over a period of approx. 20 m nutes.

24- nglgrd Ben% § iR}

Rz gnigysegiellof net hanol and
WﬁEﬁ(Q 6(1121) madd'ed]to@ﬁe)snnfe@ Eél@ﬂmlb’y ﬂl@&m{(%) R ))1- (3T‘h@ichloro -benzyl)-
3f(§{);/%d§)fog£zgpixd{ ca(r%m?y?)(agiyh I\&fne |le} 6%{-:%{2‘ S(;rgxglgthyl be%lggmxde (12) in
methanol at approx. 18 22°C, whereupon crystallisation begins. After stirring for approx. 10
minutes, water (1 ml) is added at 18-22°C over a period of approx. 20 minutes. Stirring at 18-
22°C is continued for 2 hours. The precipitated solids are isolated by filtration and the filter
cake is rinsed with a mixture of methanol and water (2 m! + 1 ml), followed by water(3 ml).
The solids are dried at 30°C in vacuo to constant weight to yield N-[(E)-(R)-1-(3,4-dichloro-
benzyl)-3-((R)-2-ox0-azepan-3-ylcarbamoyl)-allyl]-N-methyl-3,5-bis-trifluoromethyl-benz-
amide hemihydrate (13) [1.6241b = 85.5% of theory based on (E)-(R)-5-(3,4-dichloro-phenyl)-
4-methylamino-pent-2-enoic acid ((R)-2-oxo-azepan-3-yl)-amide (10)], m.p. 127-131°C,
sintering > 123°C, MS-ES*: (MH)* = 624 (3°Cly), [a]p?® = + 40.6 ° (methanol).



3-((R) - 2- oxo- azepan- 3-yl carbanoyl )-al Iyl ]-N-net hyl -3, 5
-bis-trifluoronethyl-benzam de hem hydrate (13)

w(q 006P8851 = 85. 5% of theory based on PCT/EP2007/003213
(E)-(R)-5-(3, 4-di chl oro- phenyl) -
4- et hyl am no- pent - 2- enoi ¢ aci d
((R) - 2- oxo0-azepan-3-yl)-am de20(10)], mp. 127-131C,
sintering > 1230C, M5-ES : (MH)* = 624 (35C2), [a]D
A%Qmst 40- 6 (et hanol ). CLAIMS 1. A process for
prepari ng conpounds of formula | or a solvate or
hydrate thereof, where Ris phenyl that is
uns ' j ' by 1, 2 or 3
15&%”??{5#8#%92% geégﬁgg&ggtgﬁ#ﬁggér oup consi sting of
hal ogen, Gi-C7-al kyl R'trifluorodethyl, hydroxy and
G - COyal koxy; R1_is hydrogen or It -Cyalkyl; R2 is
hydr ogen, G - C7Ra\lr§yl @E/pﬁlegwct\ Ri s” unslibsti tut ed

or is substituted jpy 1, /2 or "3 sulpstituents sel ected
fromthe group congisti 89 of hal ogen, G -C7-al kyl,
trifluoromethyl, hydPoxy @&id G -C7-al koxy; R3 is

phenyl that is unsubstituted or is substituted by 1, 2
Opt S ""é‘bﬁglyidf"lﬁ%ﬂ’%o #Pe€t ed fromthe group consisting

R%ﬁ pﬁéﬁbﬂlﬁfns usfsubdcifined doyib subEtlli]thﬁH llkb? ﬂPIFTI_El_t thdblstitgyrﬂ§ Q:Mte%%m the
- C7- al koxy, ,or s .nap , i ndol -3-y| or 1-

S IR P tieh oy IO L vabo et e S Fpfony
RDisdwdogel a@ptadiky2- on- 3-yl or
L-azaG%&! ehePLaNr & Qna Btk is a8 RL2GESS SRR L S Ng f h
RE BB TP AL R BB BA S BB bR A
syBtitulRits sefe@red frdmRbe grogp aensiidfg ofddldgen, rGs-alkyhitriflwibouenhyl,

hed syl andSC.é RSt ing group, with a base to forma
gdgn'pyound'g% formula 11l RLOHNL CC R5 , ||

R3 is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents selected from the

group consisting of halogen, C;-Cr-alkyl, trifluoromethyl, hydroxy and C;-Cr-alkoxy, or R3 is

naphthyl, 1H-indol-3-yl or 1- C;-Cs-alkyl-indol-3-yl; and

RS is C3-Cs-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl,

the process comprising the steps of:

(a) reacting a compound of formula II
R’ OH 0
| H |l .
T 7 N N 7 C C\N/R ]
i H
Rz/ c ~ R3

where R, R2, R3 and R’ are as defined in this claim above and T is a protecting group,

with a base to form a compound of formula III

1

R 0]
| I .
HN\C/C\\C/C\N/R ]
| H
Rz/C\R:s

where R}, R2, R3 and RS are defined in this claim above; and



CCNI HRRwlere R, R2, R3 and R5 are defined in
this cl ai mabove; and(b) reacting a conpound of

wd wonuisest |1 where RL, R2, R3 and R5 are as defGTiERR0VT003213
this claimabove with a conpound of fornmula IV R-C 1V
X where Ris phenyl that is unsubstituted or is
substituted by 1, 2 or 3 subseituents selected from
the group consisting of hal ogen, G -Cr-alkyl,

i fl . hyl. h 0Xx d,C +.C7s 0X and X.is,. . .
Bl o, Ao DL PNa B B R i e R o i caim
f or mabevelwithenebnfpopndpf foonak Iy, fornming a desired
sol vate or hydrate thereof. 25 A process according to
claim1 wherein the redu&i_ng’/agent p'sed in step (a) is
sodi um et hoxi de. 3. A proces$vaccording to claim1 or
claim2 wherein the conpound of fornula Il where R1,

R2, Rehere@sisphenylthat is uasibstishiied edisisubsttugdrhyll, 2or Brselsaredts
by t rordid [ U . r

wher S SIREn B grilpeoh GA0k LR R E AT IO R AR, Nyarony
a pr aﬁé&ﬁﬁglkgm apd Kiig kalg, ip the presence of a base to form a compound of
di metdplutd 1l ami di oxane- 4, 6-di one in the presence of a
base to forma conmpound of forrmula VI where Rl, R2 and
R3 are as defined in claim1l and T is a protecting

(9r oupptidria)ly, fexadihg NdesiréEsobarahpdrafthdregmul a VI where

Rl, R2 and R3 are as defined in claiml and T is a
protecting group with nmethanol to give a conpound of

2 dy proteas AdcdrdRE t@claim 1 wherein the reducing agent used in step (a) is sodium

ethoxide.

3. A process according to claim 1 or claim 2 wherein the compound of formula II where R1,

R2, R3, RS and T are as defined in claim 1 is prepared by the steps of:

(1) reacting a compound of formula V

where R, RZ and R? are as defined in claim 1 and T is a protecting group with 2.2-

dimethyl-[1,3]dioxane-4,6-dione in the presence of a base to form a compound of

formula VI

P N
T
R\ vi

where R1, R? and R? are as defined in claim 1 and T is a protecting group;



I Il 111 RRwhere R, R2 and R3 are as defined in
claiml1l and T is a protecting group; (iii) reducing
wotdee7/vsepound of formula VI where Rl, R2 and PRI/EM@07493213

defined in claim1 and T is a protecting group to form
a compound of forrmula VIII RLOHo Il I | MII I .¢c R
R3 where Rl, R2 and R3 are as22defined in claim1l and T
is a protecting group; (iv) hydrolysing the conpound
B o et prine A bFiofihte VR w B2 K0 R A8 3 G gefid i B 1 ang
cor r #spopoitesgngapipwith nethaseldo give i compruad oXfdrRbuldVIb |
Al | i where R1, »and R3 are as defined in claiml
and T is a protectihfg grgup; @nd (v) reacting the
conpound of fornmul ayl X waere , Rgpand R3 are as
defined in claimrf anc T i>~4 profecting YWroup with a
conpound of forrmula XIH2N- R5 X where R5 is C -C
-cycl oal kyl, D azacyci®heptan-1-on-S-yl or
L- azacycl ohept an- 2Ron-3-R

where R1, R? and R3 are as defined in claim 1 and T is a protecting group;

(i)  reducing the compound of formula VII where R1, R2 and R3 are as defined in claim 1

and T is a protecting group to form a compound of formula VIII

R' OH o

| H ]
i

z/C\

R R

where R, R? and R3 are as defined in claim 1 and T is a protecting group;

(iv)  hydrolysing the compound of formula VIII where R, R? and R3 are as defined in claim

1 and T is a protecting group to give the corresponding carboxylic acid of formula IX

O=—0

Rz/ ~ R3

where R1, R? and R3 are as defined in claim 1 and T is a protecting group; and

(v) reacting the compound of formula IX where R, R2 and R3 are as defined in claim 1

and T is a protecting group with a compound of formula X

H,N— R® X
where R$ is C3-Cg-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-
yl



yi . 4. A process according to any preceding claim

wherein the conpound of formula | is (4R -4- [N

WO ptmigesN' - (3, 5- bi strifl uoronet hyl - benzoyl ) - ardTiBP2047/¢03213
3, 4-di chl orobenzyl ) - but - 2-enoi ¢ aci d

N-[(R) - epsil on-caprol actam 3-yl ] -am de hem hydrate. 5.

A process for preparing conpoends of forrmula | as

claimed in claim1, the process conprising the steps
la V

£ gfgcls REREHS By BEORRE Sl s i e Bareape Qb tprppla 1is (4R )--

[N'-aierhy): Nat &S -Bisirfluar qpredtyé bénizo)- :gmﬂup4-w,4 HicRlozbbenzyl)-but-2-enoic acid
n the presence of a

Igg@ PM;'O?LLW§1]39[5,%2<£§1§ 'deebg’? ks {a VI R C R where Ri,

orm a compoun
R2 and R3 are as defined in claiml and T is a

PR RG I IHRE cdnk t f
e T —
‘?"@ﬁﬂ“ﬂﬂﬁémwﬂﬁrotectlng group with methanol to give a
compound of formula VI ROl | . N_ -CH3 VIl IC

(i) reacting a compound of formula V

-0

Rz/C ~ R3

where R!, R? and R3 are as defined in claim 1 and T is a protecting group with 2.2-

dimethyl-[1,3]dioxane-4,6-dione in the presence of a base to form a compound of

formula VI

vi

where R1, R and R3 are as defined in claim 1 and T is a protecting group;

(ii) reacting the compound of formula VI where R, R and R3 are as defined in claim 1 and

T is a protecting group with methanol to give a compound of formula VII

1

R o) 0
N b B o
T/ \C/ ~~ \O/ 3 Vil
|
Rz/C\R3

where R!, R2 and R3 are as defined in claim 1 and T is a protecting group;



R R where Rl, R2 and R3 are as defined in claim1 and
Tis a protecting group; (iii) reducing the conpound of

wWo zompisasvi | where RL, R2 and R3 are as defi neRCT/RAP2007/003213
claiml1l and T is a protecting group to forma conpound
of formula VIIl where Rl, R2 and R3 are as defined in
claiml1l and T is a protecting2group; (iv) hydrolysing
the conpound of fornmula VIII where RL, R2 and R3 are

as defined in claij and, TS . a Cti ropyp to .
@ o e aheolisBi] ot BB gl e Rk g e i i i coim 1
R1 QOand Tlis AptdtectinggroufOd fotm h cétnpoundef forRiila BE and R3

are as defined in c%gin1 Hand T is a protecting group;

(v) reacting the coypound of wmornula I X where Rl, R2

and R3 are as defingd ingclai w1l ape, T is a protecting
group with a conpound @f forfiuloX HEN- RBIIX where R5

is Ca-C -cycloal kyl, [Fazacycl oheptan-2-on-3-yl or
L-azacycl oheptan-2-9n0- Q&< yl to forma conpound of

formula Il where RR R2 Bnd R3 are as defined in claim

1 anuhirel i, R2 HIdOReHE ASHIGREAAH PlaR ¥ P TisSa ﬁg;%iecting group;
C8-cycl oal kyl, D azacycl oheptan-1-on- -yl or

L- azacycl oheptan-2-on-3-yl; (vi) optionally, purifying
(vhe GodRBsAg tRfcompsund o fdrinulhaiieyHRle RIRR? aBRAJIE 2 RBfRERin claim
as defined inclaiml and T |s a protecting group;

(vii ﬁ apdddt p REP*4HRS &8AR BRIt th coresPRABLARE bR dOIR pf formula IX
R2, R3 and R5 are asglefimafl ingclaiml and T is a
protecting group, with a kase tjp forma conmpound of
formula IIIR1 O T,N\C/C\//C\OH IX

i

Rz/C\Rs

where R, R and R? are as defined in claim 1 and T is a protecting group;

(v) reacting the compound of formula IX where R?, R? and R3 are as defined in claim 1
and T is a protecting group with a compound of formula X
H,N—R® X
where RS is C3-Cs-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-

yl to form a compound of formula II

Fooe
N [ c R®

T/ \C‘I/ \u/ ]
Rz/c ~ Rs

where R1, R2 and R3 are as defined in claim 1 and T is a protecting group and RS is C;3-

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

(vi)  optionally, purifying the compound of formula II where R, R2, R3 and RS are as

defined in claim 1 and T is a protecting group;

(vi)  reacting the compound of formula II where R!, R2, R3 and RS are as defined in claim 1

and T is a protecting group, with a base to form a compound of formula III



5 where R1I, R2, R3 and R5 are as defined in claim1;
(viii) reacting the conpound of fornmula Il where RI,
WORD)7/R86:Nnd R5 are as defined in claim1l is r@gavErt007/003213
with a conpound of formula IV where R is phenyl that
IS unsubstituted or is substituted by 1, 2 or 3
substituents selected fromth& group consisting of
hal ogen, Ci-C7-al kyl, trifluoronethyl, hydroxy and
O -Cr7-al koxy, and X;is halo, in the presence of a base
to forma conpound?of f or nul II where R, Rl, R2, R3
and RS are as def yyed |@ Claign 1; gend (|4k optional |y,
forming a desired sﬁhyaté*of'ﬁydféte 6. process for
preparing a conpound bf fornulaHl as defined in claim
1 substantially aszpéielg described with reference to
any one of the Ex&mplesR 7. A process for preparing
(4R) wﬁerUN‘ I(mf{h?ﬁd'lu arég’ Rl ltn clafh 49T omet hyl - _benzoyl ) -
am noj - 4- chloro enzy but - 2- enoi ¢ acid
N-[(R) epS|Ion capr ol act am 3- yI] am de hem hydrate

(DS teadinigahd abn@%ulmmnmﬂgﬁpmé}@ & izt Rs 5Rf Y 8OGEddRed in claim 1

any one of the
y is reacted with a compounde of formula IV

R—C v
~x

where R is phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents
selected from the group consisting of halogen, C;-C7-alkyl, trifluoromethyl, hydroxy
and C;-Cy-alkoxy, and X is halo, in the presence of a base to form a compound of

formula I where R, R1, R2, R3 and RS are as defined in claim 1; and
(ix)  optionally, forming a desired solvate or hydrate.

6. A process for preparing a compound of formula I as defined in claim 1 substantially as

herein described with reference to any one of the Examples.

7. A process for preparing (4R)-4-[N'-methyl-N'-(3,5-bistrifluoromethyl-benzoyl)-amino}-4-
(3,4-dichlorobenzyl)-but-2-enoic acid N-[(R)-epsilon-caprolactam-3-yl}-amide hemihydrate

substantially as herein described with reference to any one of the Examples.



