WO 2007/ 118651PCT/ EP2007/ 003213 SYNTHESI S OF ACYLAM NOALKENYLENE AM DES
USEFUL AS SUBSTANCE P ANTAGONI STS This invention relates to the preparati'on
of organic conpounds, particularly an acyl am noal kyl ene am de derivative
subst ance WORM7AG85Lst . More specifically, the present PEUVERMWYNSHE ates to
a process for preparing conpounds of formula I[err] or a solvate or hydrate
thereof, where It is phenyl that is unsubstituted or is substituted by 1, 2
or 3 substituents selected fromthe group consisting of hal ogen, [err]alkyl,
trifluoronethyl, hydroxy and Q Cr7al koxy; [err] is hydrogen or C, -Cr7-al kyl;
112 is hydypafBrs OF GaiLkyinoRl xdnbeiy! aMibad vssruinasRobidtanted akTAcensatbstitut ed
by 1, 2 or 3 substituents selected fromthe group consisting of hal ogen,

Q Cral kyl, trifluoronethyl, hydroxy and CrCral koxy; R3 is phenyl that is
unsubstinited or is substituted by 1, 2 or 3 substituents selected fromthe
group consi sting of hal ogen, Q Crall tyI trifluoromethyl, hydroxy and

d - Cral koxy Tht;nnmlqnsrelnlaphttmwpa[rmnpf mmlcdemybunds, pﬁmcqa@raﬁ kyl -indo[err];

and [err] is, aq;%,fﬂln ¥ berividi y%gh@ gtg 2 on 3-yl or
L- azacycl ohefot an- 18 eéorrpou y are useful in the
treatment of a nunber of conditions associ at ed W|th substance P and

neur oki ni n. More ?ef;lflcallr the present mvennon relates to a process for preparing compounds of
N-RE) - (R) - 1- Di chl or o- benzyl)-3-((R)-2-0xo0-azepan- 3-yl car bam)yl) allyl]-

met hyl - 3, 5- Tff"é‘atrlfluororrethyl benzanide is a particularly preferred
conpound of formula I. It is al g known asy

N-HR R) - (E)-1-(3, 4-di chl orobenzyll) - 3- ( 2- orjpazepan- 3-yl)

- car banoyl kal | yl - Nnet hyl - 3,B bi N(tri¢ Luq.rG).LTEt,tﬁl ) - benzam de and
(4R)-4-[N--met hyl - N- (3, 5-bistiflu rorrePhyI anzoyI) am noj - 4- ( 3, 4-di chl or obe
nzyl)-but-2-enoic acid NA(R)-gpsil an-caprol actam 3-yl]- am de and has the
chem cal structure of fornula AgF-Cg* The conpound of formla A
especially the hem hydrate thereof, is useful in the treatnment of functional
motility di 90# shbvate aythydrats theresdavhare such as irritable bowel syndr one or

functional  qy$ PRt isSHRHERcH Yr B s@isfidlRE By PrLHYTub@Rlents sttt Ao O Vel

syndr one.
group consisting of halogen, Cl-C-,--alkyl trifluoromethyl, hydroxy and C;—C-,--alkoxy,

R1is hydrogen or Ci-Cy-alkyl;

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

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

R¥ is Cs3-Cg-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)—l-(3,4-Dici1]oro-benzyl)—B-((R)—2-oxo-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-oxo0azepan-3-yl) -carbamoyl]-allyl-N-
methyl-3,5-bis {trifluoromethyl)-benzamide and (4R)-4-{N'-methy}-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



Compounds of fornula | can be prepared using the process described in

i nternational patent application WO 98/07694, the contents of which are

i ncorporated herein by reference. However the present invention relates to
an i npr oveWoReicases1if or preparing conpounds of fornul a YCHERIGAMFAZ es and
hydrates thereof, especially

(4R) - 4- 11W et hyl - M (3, 5-bi strifl uoronet hyl - benzoyl ) -am no] -4-(3, 4-di chl or ob
enzyl) - but-2-enoi ¢ acid N-P)-epsilon-capfol actam 3- yl kanide, with high

| evel s of safety, hygiene and ease of handling. It also facilitates the
achi evenment of good yiel ds onFa roduction scale. In a first aspect, the’
present invention provides a;p&o ess for preparing conpounds of fornula
[err] or a solvate or hydrate|thereof, where Ris phenyl that is
unsubstituted or is substitute y 1, 2 or 3 substituents selected fromthe
group consi sting of hal ogen, 7-a|ky|, trifluoronethyl, hydroxy and

Cl- C7-al koxy; Rl is hydr 6ggr 3 Qﬁalkyl;oRZ i 8 drogen, G -Cral kyl or
phenyl that is unsubstituyed or isjsubstituted 2 ora 3 substituents
sel ected fromthe group conki st gh ~ al kyl', trifluoronethyl,
hydroxy and Ci-Cral koxy; 3 Rerr] i$ phenyIchaf IS unsubstltuted or is
substituted by 1, 2 or 3 substituent ohect8t rom the group consi sting of
hal ogen, Cl-Cral kyl, trifluoronethyl, gxy and Cl - Cral koxy, or Rs is
napht hyl, [err]and R[err] is [err] the nr.geess conprising the steps of: (a)

reacting a conpound of formula Il [err] wher & [err] are as hereinbefore
defined and T is a protecting group, with a base to forma conpound of
formul a III,%err* . . . .

he compound of formula A, especially the hemihydrate thereof, is useful in the treatment of

functional motility disorders of the viscera, such as irritable bowel syndrome or functional

dyspepsia, especially diarrhoea-predominant irritable bowel syndrome.

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-benzoy!)-amino)-4-(3,4-dichlorobenzyl)-but-2-enoic acid N-[{R)-epsilon-caprolactam-3-
yl]-amide, with high levels of safecy, 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

R' 0
| o,
R\C/N\ /CQC/C\N/R !
I | H
o Rz/c\Rs

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, Cs-Cr-alkyl, trifluoromethyl, hydroxy and C;-Cr-alkoxy;

R1is hydrogen or Cy-Cr-alkyl;

R2 is hydrogen, C-Cr-alkyl or phenyl that is unsubstituted or is substituted by 1, 2 or 3
substituents selected from the group consisting of halogen, Ci-Cs-alkyl, trifluoromethyi,

hydroxy and C-Cr-alkoxy;



where [err] are as hereinbefore defined; and (b) reacting a conpound of
formula I'll where [err] are as herei nbefore defined wth a conpound of
formula IV.O err% where R is phenyl that is unsubstituted or is bstituted
by 1, 2 or WO 4Bt yent s sel ected fromthe group consig?T’ﬁﬁmgf’ooﬁ%gogen,
[err], trifluoronethyl, hydroxy and Cl-Cr7-al koxy, and X is halo, in the
presence of a base to forma conpound of 3forrml al, and WO

2007/ 118651PCT/ EP2007/ 003213 4 I n a second aspect, the present invention
provi des a process for preparing conpounds of fornmula | [err] or a solvate
or hydrat e tRiéyphefyl thahuesulBstitated beeinyubsticinad by b, 202 Susbbstitdetits @eleceatd fiomn the

substituted by 1 : bst tuents, sel ect fromthe group consisting of
hal ogen, [ergf‘i/uglcﬁrﬁlsfsf'gg ?ﬁ?ﬁ’g%nr’yhee?lﬂ@?diu i’/o P %’ﬁtﬁ}qalﬁdi? Wér“§| ggﬁﬁmﬁl Dfié 1Flydrogen
or [err] al kylaphtg, iH-indpldi-plge i; CElklHindol-Byl; pldenyl that is unsubstituted or

is substitut Y 3 U;P:?Jh' 2HE S 2 C he group consisting
of hal ogen, %%C a?sklcyfl,gal?yﬁl’lﬁf'%o onéétﬁg?%ﬁﬁé’gé%(%ﬁ%ﬁ%i‘%%?gv-%c%gy; R3 is
phenyl that is unsubstituted or is substituted by 1, 2 or 3 substituents

sel ected fr QR §rbQsdoMpRsinOReLefsiong of hal ogen, Q Cralkyl, trifluoronethyl,
hydroxy and [err], or R3 1s naphthyl, [err] and

(a) reacting a2 compound of formula II
R' OH ﬁ

| H
N [+ c R®
7 ¢ ~ \E/ ]

) =

Rz/ “~ R:"

where R1, R?, R3 and RS are as hereinbefore defined and T is a protecting group, with a

base to form a compound of formula 11l

R' 0
| Il .
HN\c’C‘:’c’C\N/R ]
1 H
Rz/c\Rs

where R1, R2, R3 and RS are as hereinbefore defined; and

(b)  reacting a compound of formula III where R?, R2, R? and RS are as hereinbefore defined

with a compound of formula IV

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.



[err]; the process conprising the steps of: reacting a conpound of formula V
[err] where [err] are as hereinbefore defined and T is a protecting group
with 2.2- dinmeth %err]]di oxane-4, 6-dione in the presence of a base to forma
conpound owm@wﬁ 1Vl WD 2007/ 118651PCT1EP2007/ 00321 3PGI/ERIB07T003 Ber e R,
R2 and R3 are as hereinbefore defined and T is a protecting group;

(ii)reacting the conpound of fornula VI ere R1., R and R3 are as
her ei nbefore defined and T is a protecting group with methanol to give a
conmpound of forrmula VII 1e00 I | C3
In a second aspect, the present invention provides a process for preparing compounds of
formula I
R’ 0
I I s
R\C,N\ ~Cx CL R |
I i H
0 R:/C\Rs

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, C;-Cr-alkyl, trifleoromethyl, hydroxy and C;-Cr-alkoxy;

Rtis hydrogen or Ci-Cr-alkyl;

R2 js 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, Ci-Cr-alkyl, trifluoromethyl,
hydroxy and C;-Cr-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 Cy-C;-alkoxy, or R3 is
naphthyl, 1H-indol-3-yl or 1- C;-Cs-alkyl-indol-3-yl; and

RS is C3-Cy-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

Q-0

Rz/ S R®

where RY, R? and R? 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



CVIl R2.0.R3 where RI, R2 and R3 are as hereinbefore defined and T is a
protecting group; (iii)reducing the conmpound of formula VII where RI, R2 and
R3 are as hereinbefore defined and T is a protecting group to forma
conpound oWOWPHUEEIVI || RL. OHO Il v'C C - R3 where RIFCHBPEAN0HES 5 e as
herei nbefore defined and T is a protecting group; (iv)hydrolysing the
conpound of fornmula VIII where RI, R2 and R3 are as herei nbefore defined and
Tis a protecting group to give the corréspondi ng carboxylic acid of fornula
| X 71040 Nc T"c'.%®H .113 where R3, R2 and R3 are as hereinbefore defined
and T is a protecting group; HC, CH,

c C
o >
\ 0/ Y \O
R Vi
DINEN
~o

T Cc

Rz/c\ Ra

where R', R? and R3 are as hereinbefore defined and T is a protecting group;

(ii) reacting the compound of formula VI where R1, R? and R3 are as hereinbefore defined

and T is a protecting group with methanol to give a compound of formula VII
R 0 0
I |l I
T/N\C/C\/C\O/
}

Rz/ C'\ R

CH, vil

where R, R2 and R3 are as hereinbefore defined and T is a protecting group;

(iii)  reducing the compound of formula VII where R1, R? and R3 are as hercinbefore defined
and T is a protecting group to form a compound of formula VIII
R'. OH ﬁ

T/ N\?/ ‘\/C\O/CHB Vil

Qlioe

Rz/C\Rs

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

{iv) .hydrolysing the compound of formula VIH where R?, R2 and R? are as hereinbefore
defined and T is a protecting group to give the corresponding carboxylic acid of

formula IX

C
7 S¢” ""oH X
i
Rz/c\ Rs

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



6 (v) reacting the conpound of fornmula I X where RI, R2 and Rs are as

her ei nbefore defined and T is a protecting group with a conpound of formula
X i-12N-R5X where Rs is C3Cs-cycl oal kyl, D-azacycl ohept an-2-on-3-y1l or

L- azacycl ohept an- 2 on 3- yl to forma conmpound of formu Fe9Ho Il 111 CR
C R27 %Vﬁg , R2 and Rs are as hereinbefore dkﬁ)ﬁ@ W¥T is a

pr ot ectl ng group and Rs Is C3-Crcycl oal kyl, 1D azacycl oheptan-2-on-3-y1 or
L- azacycl ohept an- 2-on-3-y1; (vi). optlonally, purifying the conpound of
formula Il where R, R2, Rs and Rs are as herei nbefore defined and T is a
protecting group; (vii) reacting the conpound of fornmula Il where Rs, R2, Rs
and It are as) herecrigthocampduhd ofddrmutead XTwhes: Ri, Rt aiddtaraay hgneinb¢¢rc\déﬁdeda base

to forma conpoungy ¢fs § Hoftid ghdup wh'a ombDifa SRRV Mula X
H,N— R® X
where R? is C3-Cg-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-

"yl to form a compound of formula II

g

= 5

T/N\ /C\/c\ /R 1}
i H

Rz/C\R:

- where R, R? and R? are as hereinbefore defined and T is a protecting group and R% is
Cs-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, R2 and R? are as

hercinbefore defined and T is a protecting group;

{vii) .reacting the compound of formula I where R!, R2, R? and R’ are as hereinbefore

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

R’ 0
| il .
HN\C/CQ-C/C\N/R W
|
Rz/C\Ra

‘where R, R2, R? and RS are as hereinbefore defined;

{viii) reacting the compound of formula IIl where R?, R?, R3 and R? are as hereinbefore
defined is reacted with a compound of formula IV
R—C v

~x

where R is pheny! 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 3 compound of
formula [ where R, R, R2, R3-and RS are as hereinbefore defined; and

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



CCN C R2% R3 where RI, R2, Rs and Rs are as hereinbefore defined; (viii)
reacting the conpound of formula Il where RI, V. Rs and Rs are as

her ei nbefore defined is reacted with a corrpound of formula IV O R CXIV
where R i sYWh¥AY118¢Hat is unsubstituted or is substitut EGT’EVOQW"“QZI& 3

substituents selected fromthe group consisting of hal ogen, Q Cr-alkyl,

trifluoronethyl, hydroxy and Q C7al koxy, 7and Xis halo, in the presence of a
base to forma conmpound of forrmula I where RR R, R2, Its and Rs are as

her ei nbef ore defined; and (ix) optionally, formng a desired solvate or
hydr at e t her Euofis used\D BOPELiliRE6H hACTHeENROME/ RARAES 7 Terms used in the
speci fication have the fol |l owi ng meanings: "Halogen" or "hal 0" as used
herei n denotes a el enent belonging to group 17 (fornerly group VI1) of the
Peri odi ¢ TabfHalegenBprethalet gs UW’\E@H“ denpteb e element belanging te group A iformecrly grdver i ne,

brom ne or i¢@idiehe PEﬁ&i‘I@T AN of E'ib%ﬂa %l&rmMe Yol é&aﬁme Oﬂdo?iﬁe QhloRh BioRfine

especially chlorine. "G -Cral kyl" as used herel n denotes a strai ght chain or
branched al k‘ifl“"b‘?eo@ﬁc ‘Efbtﬂb’r‘?]?ﬁeﬂ@' haleis ghlpziperng Reomingnesperialiy ghlpene. f or ~“exanpl e,
met hyl , ethyl, n-propyl, |sopropyl n- butyI |sobutyl sec- butyl,

tert-butyl, h t t ht hed hexyl

SRR R MG S T e et
strai ght chal earlgns,lywhivhainythe sfok gampleamethyl; eyt d-prepyl isopdopglin-beryl, sebucflor
exanpl e, mats'gé) B ¥l t%{tﬂ)%y str%]gﬂro?ﬁ%n&ed ?n%ﬁr %ngftydé rl?{ang'nlileh%x vl ms% 2 gHg oy,

sec- but oxy, ter B e raig br anched
hexyl oxy, orbrthh@dlthl or branched hept yl oxy. "C3 Qcycl oal kyI " as used
herein denotes a fully saturated carbocyclic ring having 3 to 8 ring carbon

atons, for exa | e a nmonocyclic group such as a cycl opropyl, cyclobutyl,
cycl opentyl , -Cr-alkoxy” as used herein denotes a straight chain or branched alkyl chain linked to O,

whxch may be, for example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-butoxy, tert-butoxy, straight or branched pentoxy, straight or branched hexyloxy, or
straight or branched heptyloxy.

"Cs-Cs-cycloalkyl" as used herein denotes a fully saturated carbocyclic ring having 3 to 8 ring
carbon atoms, for example a monocyclic group such as a cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohepty! or cyclooctyl, or a bicyclic group such as bicyclohepty! or bicyclooctyl.

Throughout this specification and in the claims that follow, unless the context requires
otherwise, the word “comprise”, or variations such as “comprises” 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;-Cr-alkoxy.

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



cydohexyl, cycl oheptyl or cyclooctyl, or a bicyclic group such as

bi cycl oheptyl or bicyclooctyl. Throughout this specification and in the
clainms that follow, unless the context requires otherw se, the word

" conpri se” WOROUHSESAt i ons such as "conprises” or " conpr PEVERROTAIE pe
understood to inply the inclusion of a stated integer or step or group of
integers or steps but not the excl usion %f any ot her integer or step or
group of integers or steps. According to“forrmula I, the follow ng suitable,
preferred, nore preferred or nost preferred aspects of the invention may be
i ncor por at edR iisnalap adblin phenyl thalid sbdrinued af ofd orito posrionsEbjetially 6.pofRidns,

sui tably phenyl..t hat | ubsti.tat by . 2 qr sybstituents selected from
t he group cogsti“g??rﬂﬁedd‘f%']}ilésle(sféce'ﬁl?#%aséf ugfo,meﬁ'ﬂ'%mﬁpg'ronet hyl , hydroxy and

Q Cral koxy. When R is phenyl substituted by Q Cralkyl it is suitably phenyl

substituted Ry Qb e ) hitevi \ 1+, B - ' d by
Q Cr al koxy i]‘lt? l|ss 'tgélr?él?y {)E@%| ﬁ%&%ﬁ‘u&%b‘ge%lﬁgiﬁy ﬁl%
2007/ 118651PCT/ EP2007/ 003213 8 R is nore suitably phenyl that is substituted

at one or t v pQishbly ApfegeR SPELCAMLY. two positions, by trifluoromethyl. Ris
especially 3,S-bis-trifluoronethyl-phenyl. RL is suitably C -Cral kyl, nore
suitably G -Cral kyl, but especially suitably nethyl. Rl is suitably hydrogen
or C - Cral kyRis {8Aablg hgddbgeabl y hydrogen. R3 is suitably phenyl that is
substituted by 1, 2 or 3 substituents selected fromthe group consisting of
hal ogen, C -Cralkyl, trifluoromethyl, hydroxy and G -Cral koxy. R3 is nore
sui tably pheldis suitably phenylahdsds subatitwsedl batl, & ne3 enbstityaptspelsited fooms thegogypci al |y two
posi tions, i, Yikgih i p al.b)alksiyt ably

3, 4-di chl or S*Bﬁ?ﬁgf’f.% gl|F"s su%ﬂtkglb%rgﬁ%oglggyﬁ’iﬁngg%n!g%/on{ﬂé{ yl .~ Compounds of
formula I or internediate conpounds that are used to prepare conpounds of

f?r ][rul a : C?Mibﬁpﬂh?ﬁﬁﬁ%ﬁﬂ ﬂ;a& ityziblamge@kmker ﬁ@qioaﬂbﬁa&sbmgﬁbz?ihﬁfﬁmonpougds
of fornula r, i sot opi ys].abel L ed i.nternediate conpounds that are use
to prepare c@ﬁﬁ@ﬂﬁ@?‘@?%a}?ﬁphﬁl'Efsfccl’azlgf)‘g%’ﬁl?\;gl? @C%‘é’?gﬁi“gpone or nore atoms are

repl aced by atonms having the sane atom c nunber, but an atom c nmass or nass

nunber di ffeﬁﬁ?%itﬁl?l?ﬁ‘-atzﬂ:gcléﬁei?'%ﬁ—dﬁ?ﬁﬁ. or mass nunber usually found in
g :

nat ure. Exanples of  Isotopes suitable for inclusion in the conmpounds of the
i nvention include isotopes of hydrogen e.g. 211 and 3H, carbon e.g. 11C, 13C

and 14C, chl gérhgitn®-of forRBI or fnterRédidiEcotpBundd 8fat ark Q8 REpRpdle cobppandiiefl 1251,
nitrogen e.gf L@l\# ang é’g‘g‘iﬂ O@/Cg@n e.%a f50, élzo agd HQO, ancg g If'gr e.g. S
Certain i sotBprtal 439 b pracipcspricaliasesprle 1gopicgiivabelied compgpnds o ﬁﬁr | fose

i ncor por at i nigbtepidatigHabelled intemediat opepousdsahat arefusdd th Preglird gorapbhdy of Sarslariat e
tissue distributiqgn studies. The radioactive isotqgpes t,ritiumP. and

i bon- 14 (st AR RS ofEor I oloBE L Hldckfly Rt IRGRe e ek obichaie,
ease of i ncomper sbmismaanet massriynbeedifierenfrodethesspinismasSutisass bunbicopsugliyt h
heavi er i sotgpes, MR, ﬁén&%%ﬁ&dt&ﬁ& Ll fol bl Rk Slpb@idi of BEERBRIAT C

advantages that result fromgreater nmetabolic stability, for exanple
i ncreased i ringadgdsopppps of hydraseg -8 T ffé’%%‘gf& TIC, 13C and ™C, chlorine e.g. *Cl,

fluorine e.g. 1F, iodine e.g. 2%] and 129, nitrogen e.g. °N and N, oxygen ¢.g. 150, V70 and

1BQ, and sulfur e.g. 35,

Certain isotopically-labelled compounds of formula I, for example those incorporatinga
radioactive isotope, are useful in drug and/or substrate tissue distribution studies. The
radioactive isotapes tritium {*H) and carbon-14 (1C) 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



requi renents, and hence may be preferred in some circunstances. Substitution
wth positron WD 2007/ 118651PCT/ EP2007/003213 9 emtting isotopes, such as
11C, 13F, ng ' 3N can be useful in Positron Em ssi y (PET)
studi es fo%@?&?%ﬁ?ﬂg substrate receptor occupancy. Iso?ggﬁgé%ﬂéﬁﬁ bel l'i ng
conpounds of formula | or isotopically-Ilabelling conpounds of internediate
conpounds that are used to prepare corrpognds of fornmula | can generally be
achi eved by conventional techniques known to those skilled in the art or by
processes anal ogous to those described in the acconpanyi ng exanpl es using an
appropri at e éntiningowpads| speh T, 'FASOeage N canrbe pbehd én Pdsittoh Entigjen| abel | ed
reagent prevy | . ceut.| accept abl e sol vates in accordance
with the i nviéo%"f% ?‘ S%hﬂﬂﬁgﬁéﬂ’gn? f?ggxeaml déé%lk)%l%tt%%cegg \S/lée%ﬁga"(c)’f' crystallisation may
be isotopically substituted e.g. D20, as-acetone or cl16-DVMSO. Conpounds of
formula | ¢ X ) : 1 : COH R3
where R, Rza?goéndca%ﬁg?g%gwﬁg‘?ﬂg? ﬁ e?@?ﬂp é%?oﬁicgﬂgﬁl&%%i@go%dﬁ %)?%/Cti ng group
by carrying BGimedises EPrwds Higt #e pter tepreppreompands of fermyla l sangengrallyde 1 "and 2,
a conpound Ofchibwd By behvintidfial dRhhiRE kddave those dilRAgthe gkt By by Waces$ bon at ons.
In the first of thesﬁ ste%sbe?,cglrrpound of formyla V where R, R2 anﬁi R3 are
as her ei nbefBAEBMEFY et dayrrberl ip the accompanyingiexaRles Saipe AR aRpEReiatsdsafamically-

2. 2- di net hyl ldillaildigantdn plade, of ek ron-dabelied rehzentpeviaaslyysed.n t he presence of a
base to form conmpounds of fornmula VI HCX CH 9

Pharmaceutically acceptable solvates in accordance with the invention include those wherein

the solvent of crystallisation may be isotopically substituted e.g. D20, dg-acetone or dg-DMSO.

Compounds of formula I can be prepared from a compound of formula V

0
I

Q=0

Rz/ ~ R’

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

the fo!iowing 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 R, RZ and R3 are as hereinbefore
defined and T is a protecting group is reacted with 2.2-dimethy}-[1,3}dioxane-4,6-dione

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

0><T



0--'0VI COR2," Rs WD 2007/118651PCT/EP2007/003213 10 where R, R2 and
R3 are as hereinbefore defined and T is a protecting group or anal ogously
e.g. as hereinafter described in the Exanples. This ste | y carrl ed
out in thewﬁr%%"é]ﬁﬁ‘glof base, for exanple dinethyl-pyri (ﬁmimy 75'?’(%2%
conveniently carried out in an organi c solvent, for exanple toluene. The
reaction tenperature nmay be, for exanpl fromroomtenperature to 60C,
preferably from 250C to 35C. The protecting group T may be chosen from
suitabl e protecting groups for the nature of the functional group, for
exanpl e as ddseRRihod R* Preas batinheforGidingband T iz gardcingyrotphasngpgolsV' Gr eene
and P.G M S . Second Edition, 1991, which

ref erence a?é%b A’éé@??igéﬁé g?“gﬁ‘(e?dﬁ%gg’“é’u. tabl e for replacenent of the
protecting groups by hydrogen. The protecting group is suitably

t-but oxycar B@R¥ep Qrsm% catritd bliin Hﬁ%&éﬁe & 536, R% Sfhrdplh &ﬁ@etﬁﬁ[ A@iR4i-0"

preparing conpounds of fornula,l ug substance |s obfained by s€parating
two di ast er @G Edfiscenvgpiently|cagrigd g%‘a@,@’ PrEIS ey eRtforexampledolpeng ol Rpgeactionsi ng nor e

than hal f oferipR@icit@ingy befor eRindpld, frd@ rbhif tepipRARIM tolF0UT, Poeferibly from25aioi cal |y

active corrpggutgl avoids this problemthus affording a significant inprovenent

inyield and"lI'@ss waste. In process step 2 the conmpound of formula VI where

Rl1, R2 and R3 are as hereiribefore defined and Tis a protecting group is
reacted with ?n%ﬁ t I Y8e
conmpound of P gFlIDQ ?@Iil%gr%%xse{l ﬂ'ﬂt"g@&% %@ ‘%rfm £ the Eﬁﬁg @

functional group, for example as described in Protectlve Groups in Organic Synthesis, T.W.

Greene and P.G.M. Wuts, John Wiley & Sons Inc, Second Edition, 1991, which reference also
describes procedures suitable for replacement of the protecting groups by hydrogen. The
protecting group is suitably t-butoxycarbonyl or BOC.

In the process disclosed in WO 98/07694 for preparing compounds of formula I drug
substance is obtained by separating two diastercoisomers of a late stage intermediate. This
involves 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 RY, R2? and R? 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 VIE
R' o 0|

/N\. /c

T \/C\ -
l

Rz/c\ R’

CH, Vil

where RY, R? and R? 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 VI where R!, R? and R? 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



where RI, R2 and R3 are as hereinbefore defined and T is a protecting group
or anal ogously e.g. as hereinafter described in the Exanples. In process

step 3 theaﬁ&ﬁ@ﬁﬂﬂﬂspf formula VIl where RI, R2 and R3 %Qﬁﬂﬁﬁmpﬁ&ﬁhpbefore

defined an I'sa protecting group is reduced to give the correspondi ng
(R) - hydroxy conmpound, i.e. a conpound of formula VIIl 11 9H O | |

CTCO CVIII where R, R2 and R3 are aspereinbéfore defined and T is a
protecting group. The reaction is carried out using known procedures for
reduci ng ketones or anal ogously e.g. as hereinafter described in the
Exanpl es. The reaction is conveiient@H cayried out in a mxture of organic
solvents, for exanple tert-butyl nethyl di her and methanol, and water. The
reduci ng agent is suitably sqd bdt eyt e-CHyne rapction may be carried
out at roomtenperature, but 'suitgbly from I5C to 25C. The (R)-hydroxy
conpound obtained has the right cenfiguration for the later formation of the
trans doubl e bond. In process B?Ep\nfthe conmpound of forrmula VIII where Rl

yclr ol ysed t BHERB o5 ot Rie S apBrrAeREr Rt B rpet e, B e hound of
formul a | X 1datQdd-dubusding kabwh procedures for reducing ketones or analogously e.g. as hereinafter

described in the Examples. The reaction is conveniently carried out in a mixture of organic

solvents, for example tert-butyl methyl ether and mechanol, and water, The reducing agent is

snitably sodium borohydride. The reaction may be carried out at room temperature, but

suitably from 15°C to 25°C.

The (R)-hydroxy compound obtained has the right configuration for the later formation of the

trans double bond.

In process step 4 the compound of formula VIII where R!, R? and R3 are as hereinbefore
defined and T is a protecting group is hydrolysed to the give the corresponding carboxylic acid

i.e, 2 compound of formula IX

Y
N_ _G_ _C
T/ \C/ ~ \OH X
I
Rz/c‘\Rs

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
monchydrate. 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?, R? and R? are as hercinbefore defined

and T is a protecting group is reacted with a compound of formula X
HN—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



T-- C--"----OHI R 2R 3 whereR2 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 anal ggously.e.g. as
hereinafte%‘ﬁ@ggpﬁﬁ%d in the Exanpl es. The reaction is gﬂ@@%%@%?ﬁ? carried
out in a mxture of a water soluble organic solvent, for exanple tert-butyl
net hyl ether and nethanol, and water. T hydr ol ysing agent is suitably a
strong base such as |ithium hydroxi de nonohydrate. The reaction may be
carried out at roomtenperature, but preferably from 150C to 25C. |In process

step 5 the conpound of forrmula RX wheHe I, R2 and R3 are as hereinbefore
defined and T is a protecting gﬂoup Es relcted with a conpound of formula X

H2N- R5X where 13.3 is C3-CB-Fy5ho EyLyxﬁkﬁﬁaByclohﬁptan-z-on-S-yI or

L- azacycl oheptan-2-on-3-yl to' fornfa comnpou of formula Il 12 Fe9HO | |

CRs C R2A "|e where R, 1(2 and Rj;are as hereinbefore defined and T is a
protecting group and Rs is Cs- @éc¢-yCtrbal kyl, D azacycl oheptan-2-on-3-y1 or

L- azacycl ohept an- 2- on- 3-yl .
where R!, R and R3are as hereinbefore defined and T is a protecting group and RS is C3-C;s-

cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl.

The reaction is carried out using known procedures for reacting carboxylic acids with amines
to form amide derivatives or analogously e.g. as hereinafter described in the Examples. The
reaction is conveniently carried out in an organic solvent, for example N-N-dimethyl-
formamide, The reaction is suitably carried out ar room temperature, but preferably from 15°C
to 25°C.

In process step 6 the compound of formula 11 is purified, i.e. undesired isomers are removed.
Surprisingly, this is achieved simply by stirring in an organic solvent, for example #butyl
methyl ether, at room temperature to 60°C, suitably 45°C to 55°C, but especially suitably
about 50°C, to give a product of high purity.

In process step 7 the compound of formula Il where R?, 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 II
1

R 0O
| I .
HN\C/CQC/C\N/R im
i H
Rz/c\Rs

where R!, 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



The reaction is carried out using known procedures for reacting carboxylic
acids with amnes to formam de derivatives or analogously e.g. as

herei nafter described in the Exanples. The reaction is conveniently carried
out in an HYHATHEEY| vent, for exanpl e N-N-di nmet hyl f or rBATER200HWE21E eact i on
is suitably carried out at roomtenperature, but preferably from15C to 25C
In process step 6 the conpound of fornulﬁ 11 is purified, i.e. undesired

i soners are renoved. Surprisingly, this I's achieved sinply by stirring in an
organi c solvent, for exanple t-butyl nmethyl ether, at roomtenperature to
60C, suit ablde fdhfiation obbyprothuits cm&pe\eileaéllxyitlswsésabbngeﬁdhﬁufor E%apletsadiginve a
product of h r 0% ste 0 a ll where
R, R, 1(3 an ldF%' éélﬁ%'das echceiﬁ%n%?of%?ueogUseF& rE(D?uﬁi ggtho n%f:frlehg group

i s reacted vantite and epimeritatiornf lortlmrapxolampmumihtpirebbsenud aikH Wca&exi bakes)lphg R3 wher e
R, 1(2, 1( ned. Normally, in beta-hydroxy
esters or a%eag%éﬁ’%gﬁﬂgnlfgﬁt}? g#%ﬁ%t‘%{%gg%gs to be transforned into a

| eavi ng group prior to base-induced elimnation under formation of the trans

doubl e bond.in lRARY Sép 8 & tothpobhd 6f Mrmul MIPHIREASSRY R Bed RY AP gs KladYeRrdbond i's

i ntroduced I‘{El a ,one- Eté((a‘jp base- i rg ??d sllﬁgyltaneous renoval of both, the

(R) - hydr oxy fingd fseac ithes; cgmpoung, of fasmp t he correspondi ng i soner
conpound havi ng the hydroxyl group in t)*le (S) configuration, does not
undergo this reaction. The reacti onm—scconvenvently carried out in an

or gani ¢ sol vent, for exanpl e tetrahydrof %ran. The reaction tenperature may
be, for exa tQ sui tab o] t ecially
suitably frorI% te&fsf’ R%%%Q%%"S?bjesgg efié’ﬁ'scs‘gbné%fedb m?g?rv%esﬁ’%%n?‘ééng 1 f"crtﬁdgfgd" to keep
13 t he f or maks sseppoontigping pidwicges Cofr-alkyloviflueromithylwhtdroxyagd €:-Ct-plsorgpeand han f or
exanpl e sodixugngb mm&l}ech'ld?o,% R BRbsenc B abaeltd f&ﬁQCLQRBEmtdf‘P&muﬁh'vfhtm'eﬁﬂ of the

doubl e bond to formthe eneam né and epimerisation in the caprolactam noiety
are observed" %Bh“‘\ﬂé%ﬂ@é"r“slﬁa'§’ékef°‘le6?r§‘ei’é’aﬂal‘élﬁ“t"fmas and only parti al
conversion are achieved. In process step 8 the conpound of fornula Il where
113, R2, R3.and Its . are. 3as hereinbef oreddef ned | s reacte tg vvhﬁag conmpound
of fornula INFEACSRiSFaled PUC Hing kngpLpRoreditsfor Feacpg amiet Mt partpalifes; e

substi t ut ed fioyr dnid@detivatBessilaadlogoudne.g. as béreisdfecddseribed infthe BramptesChesi sti ng of
hal ogen, Ol - Xis

nal o0t talr g eny femybidolty URHRITRL i cpbbhetinte Mg RO el

formula | 93/ the Rase i for qrample Rktldmlw Ehereaggiomemppratres oRebeg for pmleofrora sal t
thereof . Theige€easid @lulcablf £6h L £ 19 US°CUBI RGN WHicbly RS B4R sPQr reacting
amnes with acyl halides to formam de derivatives or anal ogously e.g. as
herei nafter described in the Exanples. The reaction is conveniently carried
out in an oflgypdiess ss@lﬁ(embptiohﬂrsteﬁ)«hém@ohﬁdf{d&uﬁzwlWmtemlRlﬂl’hmandaﬁdmt he base
is for exanmple trieth '.n react erat ur xanple
from - 1000 bRt iRl £ Syydiies kbR Lal STRT L0 e Bl Pinping, BT P
to 5C. In ploohselsse step 9, an optional step, the conpound of fornmula | where
R, R, R2, R3 and R3 are as hereinbefore defined is crystallised in a
suitabl e solvent to give the free corrpound sol vate or hydrate. The
conmpounds ofh 7€Hﬂ?ﬂ9P‘éf%I°f fosmulp Leagihe gPiaingd inithe fom phihefres compaund, ééY%ﬁﬁbund a

Ey drate Olr sabafaﬂlt@:e&Mﬁ@mfnge@m@t ]Eidcﬂl tbr ii\rystlallhyaexaa FaB %ﬁn’fpﬁrwlﬁh yl&tcalnbmiat i z n. t
or exa e e Co un r a | a i
is cr ys{rgl | PLlogmyl E nﬁﬁ‘h‘ﬁ'ﬂ g?&’"@éﬁf “E ’6“9?%? 2"’5‘ xg{llg "gr"ﬁ'éer 5%’51%‘]? Znce

hem hydr at e 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)-2-0x0-azepan-3-ylcarbamoyl)-allyl)-
N-metliyl-3,5-bis-trifluoromethyl-benzamide hemihydrate



The invention is illustrated by the foll owi ng Exanpl e. EXAMPLE Preparation

of

NA(E) - (R -1-(3, 4D chl ot 0- benzyl ) - 3-((R) - 2- oxo-arepan- 3-yl carbanoyl)-al |yl i N-

met hyl - 3, SV 80%¥HPS yor onet hyl - benzani de heni hydrate FT/EP2007/00321

NTEHR) - 1- (3, 4- Di chl or o- benzyl ) - 3- ((R) - 2- oxo- azepan- 3-yl car banoyl)-al l y1] -N-m

ethyl-3,5- bis-trifluoronethyl-benzam de hem hydrate is prepared by the

foll owi ng process. All reactions are exdduted under a nitrogen at nosphere.

ClStep 1 d 3 Step 2 .017?
N-[{E})-{R}-1-(3,4-Dichloro-benzyl)-3-((R)-2-0x0-azepan-3-ylcarbamoyl}-allyl]-N-methyi-3,5-

bis-trifluoromethyl-benzamide hemihydrate is prepared by the following process. All reactions

are executed under a nitrogen atmosphere,

H,C. CH 3
?Ha ’X £l OX
N U
BOC” @y ~OH ° : ° T ©°

Y

cl Step 1
cl
. cl
cl
- . —
Step 2
CH, OH [ om0 ]
B0c N -COCH, Boc™" CO,CH,
Step 3
cl cl
cl cl N
5 4

BOC




4 1 Step 4 WD 2007/ 118651PCT/ EP2007/ 003213 15 cc 891 Step 9 C 13
5a- B axygar kaySagt hSti k pentanoic acid nethyl ester 141

WO 2007/118651 PCT/EP2007/003213

15

Step 6

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



A sol ution of 1,3-dicyclohexylcarbodiimde (2.9011g, 13.9 nmol) in tol uene
(3 mM) is added to a stirred m xture of

(R-2-(ter rbonyl - net hyl - am no) - 3- (3, 4-di chl or ropi oni ¢
acid (1, 4%9773gﬁﬁ¥§?mml ), 2.2-dinethyl41, 31cl i oxane-4, %c@?%ﬂ?ﬁl E)1 7815 g,
12.36 mmol ) and di net hyl - pyridi n-4-yl-amne (2,0943g, 16.8 mmol) in t ol uene
(32 m) at 29-31C over a period of approy. 1 hour. Toluene ( 1 m) is used
for rinsing. Stirring at 29-31C is continued for approx. 3 hours. After
cooling to ca. 0C, a 25%Vv w solution of potassium 16 hydrogen sulfate
(approx. 9 rhiyjrogen salihietéppmx{%mllmpelmitlmrsua’tnﬂoﬁ@t 2020 tuintil gHH23-8 | s

xture i o och@dsidtingl SRBEE 4Bt e aAAE Dt Seoiate? HRE b E BB e 0€,
rinsed with ap@ﬁl&@ﬁfé celslzﬂ ﬁuq) and)tbsé ter cxkpcls neey«éwsh aﬂueméufmu ¢-5%)eThedeyen| | oned

to separat e gathe fitPhOare alfbweto QEBﬁaJeQV‘%proxa%Q@%e lc@%? aqhuSBRRR ik Hchted N
upper, organic layer, containing the interne

[(R)-1-(3, 4- he Bmebﬁﬁaﬂﬁﬁ?fﬁﬁfo’ﬁmflﬂg e mtermedlate [(R) 1 (3 4-dichloro-benzyl)-2-(2,2-
di met hyl - 4, Gimcipp-a;6} dioxd} [0]37adan-3-y§)12) oxdethipl]-nitkiyy-trbaiib ydid earbagitser 83)iivd

Sodi um sl £ Spbey aipehp s aRRER ik ARTRtp R g Surele BRRD S sp B ek
cont ai ni ng rddddan ekea¢tof cortainidd med@ol (1Bel, 20-L5°€). The kisericakeris rissediwwth t h t ol uene
(5 m) and theqf 9 M}@Lc?the?nltﬁa't@x?al@tﬂ%@% Fo%%ﬂ?ct& Q‘r““‘“gga‘r’%‘ﬁ‘%%%&g?ofo' ution

i s heated (nmant erature stirre
approx. 4 héupnle tqmwt@aﬁ%éﬁwa@@wr@é ALAPRERN 63éth@mvelr0at argtheappr ox. 50C

under redUCQanEHt?a’ie%M"t@ufaQtl@t'@ rﬁkuﬁérbfﬁbﬂrh’x rsasmwemmwbressﬁmdb siehugd in

tert-butyl at normal pres a mantl e tenperature
of ca. 50C ThiHde E’é{ﬂtsr‘éf‘éﬁda\bEH%P“H’:’\Hﬁﬁhylreé‘lfﬁ@édﬁb?‘é"gé‘ﬁ‘f'é'f?ﬂfwﬂél n (R -

4- (tert - but eieegicampamytedfed, SPIC, aenroycelirabed, agail uadek ﬁa"dﬂeeﬂlpﬁaagukam%ﬁmwent anoi
Fnafleﬁ gﬁt D?‘ll (ter Stw?quéa?%onﬁls %ﬁyl-al I‘%é—gﬁ? hq}éﬁllorog?hm%n}[l)e.? Io:(cjouﬁe& a%oigla 1? éﬁeld agai n

t enper at ur e esér (Man pﬂvm&é@o%em@eied@d@dmdn irstedt bawyl merbﬂ erhqr 24 @l)rvext st ep.
ani ﬁgogsfl ?g.g&lag{e&l}ﬁegﬁag@anaéém%%mf@@@memm th @8-32°¢GandGisdRbdcn S added
(R) - 4- (t er t #DGE BXy&&R-bony| - net hyl - ami no) - 5- (3, 4- di chl or o- phenyl ) - 3- oxo- pent a
noic acid methyl ester (4) in ten- butyI nmet hyl ether at 18-22C. Water (3 nl)
i s added over ] d f n tlrrlng i's
continued f@ fer—aperi od of

Q CLh d AL
approx. 30 mmmﬂuﬂﬂ@ﬁiﬂt hen st| rri ng is continued for approx. 30

mnutes to 6 .
(3R, 4R) - 4- (tg'éar{t@m%ﬁ't%g{i&ﬁ:dg%on 1 6 ol 5 added to e stirredsolprign of (RYHiteributenyy _ 5.

hydr oxy- pentathenytmaérlpmiag) i 4é§‘t“é¥°'€‘39"}'”'ﬁﬁ??‘€'ﬁ¢ﬂ‘@°t§§é’d f%FéhYéﬁc’ﬂﬁ (4}ip ‘Fﬁe next
step. Step 4utyl methyl ether at 18-22°C. Water (3 ml) lS added over a period of approx. 20 minutes at

(3R 4R1-4-(t olLcycar honvyl th 3,4-dj.c henyl ) - 3- hydr
oxypent anoi &Sgté CS%FBE“ Er“"(‘%‘“f’f{? ’% B"'guffsté‘%‘h%'\"? h'rﬂj}bi'st“‘ t"i"?fr? m xt ure

cont ai ni ng period of approx. 30 minutes at 18-22°C, then stirring is continued for approx. 30 minutes to

ky- pent anot Eves TSt R B Bh O A DB aviahotsty Anelers BRI T
nmonohydr at e hfdyoxs5Bgrandigagidimethyl ester (H oihith isQised asisulh imthe ngxe S@EC i's continued
for approx. 2 hours. Hydrochloric acid (approx. 12.6 mn of 2N, 25.2 mmol))

i s added ovgr a 30 i ) obtalned
Tol uene =iy ot liant CO R EO e nyl)-3ibpdrox

i's contmue@m;gmx 10 m nutes. Stlrrlng i's stopped and the Iayers are
b |2, SRR wamﬂ“&mh%%%%w@n% fﬁﬂ@t@@erﬁp L5 BT he

| ower, aqueearboryhmethylraminiia B Atdichilorarhkenpli-grhydroxy-peptanoir geid methykested(Sbater a
filter char @?Q?.W Eﬂan ﬁiﬁhﬁfﬂﬁ;}?ﬂy@&%d&ﬂ}cﬁﬁk foa%@g,(l%gﬂmélﬂs Q&cﬂﬁrsﬂn@ngr £7Rve remains

of water and di cycl urea ter originating fromstep 1. The
filter cake?-?éf ‘F Fansiaded fpranptos| 4aonss. Haydsoehloriq asidr{amarede 1 A8 HPf #8r Foedi de (12 i)
i s added t Onin{tB) fsialided @@ a pEREd 6@ prok) JDMiBEkY) LAl PH K7-22NEeHIiR Tolubiy
distilling toluene at a mantle tenperature of approx. 50C under reduced
pressure, until the volume of the residue is approx. 14 m. This resulting
sol ution, containing

(3R, 4R) - 4- (t ert but oxycar bonyl - et hyl - am no) - 5- ( 3, 4- di chl or o- phenyl ) - 3- hydr ox
y-pentanoic acid (6) is used as such in the follow ng step. Step 5:

[ (111. 2R) - 1- (3. 4- Di chl oro- benzyl | - 2- h, ydroxy- 34( R) - 2- oxo- azepan- 3- yl car banoy
| I pronyl | -methyl-carbamic acid tert-butyl ester (8) Triethylamne (1.396g =
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A stirred m xture of

ULR, 2R) - 1- (3, 4-di chl or o- benzyl) - 2- hydr oxy- 3- ((R) - 2- oxo- azepan- 3-yl car banoyl)
- propyl kne rham c acid tert-butyl ester (9) (1.0 ) and
tetrahydr owhﬁﬁ?lfgﬂrﬂ) is cooled to -2C/2C, then a 21&%”5%%09% onsof sodi um
ethoxide in ethanol (1.5 m, 4.0 nrnol) is added at -2C/ 2C over a period of
approx. 20 mnutes. The resulting sol Utl?ﬁ is stirred at approx. 0OC for
about 4.5 hours, then a 5%v aqueous sol ution of potassi um hydrogencarbonate
(0.253g, 2.53 mmol in 4.81g water) is added at approx. OC over a period of
approx. 10 rtihml)ésadddthe thesviped aixure andstirdngse d8-22°Cip prmoinued Gy pptdxeld t ol uene
(17 m) is t ca

20C, 'stirri e 2@%“*5‘53%%’ R e e i o R TR owd a8 0
aqueous | ayéppameds@sa HPSEX, aFganie héer@rvgamwsi wighmeater; (52 @Jat $te:ewa St@PRER aosbt er
(3.5 m). Thge B&r&aﬁﬁlﬁods%!‘ is 'se'iaaﬁ&ﬂcﬁfétd’ré’ahﬁ g@ﬁs ﬂlu‘iﬁﬂbb& alffidPchafpbd Q0 under

reduced press resi i ne using the
product to (?F‘E’?F 5|59 gmsvig?ee{%%g? P’Sg‘i R gempve S‘WB“‘FB w 3 %@’C ﬁﬂl'&%“’
?Bsg i6l Ima§i Orthd lsm@ﬁgmmfgdd romistép 1. The filed icakid & rﬁi‘sed&iﬁﬁiﬂglu?@ (asmplateamgd Wat er

: [ and .s n s cantinped for approx m nut es.
The mi xture q"getg’ggf'gﬂmfi% L‘f g‘éf%% fﬂ/tg’F filseage,, e&?“ﬁpgéﬂ““%gﬁq“ﬁﬁfr@§ B¥ hen
stirring at disiling tadwgpeataa mareleitgnpecnire of apgrok 0¥0°@ ppden xedu@dipoassuse, ufitilehe

Pr eci pi {2t oq. e lfhe Ay fiub 8Lttt TiL HEbe B cdebin bl LI Gl | s i moed

t ant
wei ght, (E) tmmﬂ(oaylzmﬂh)dﬂmawbsghéﬁw rophemtnihydraxrpepraric sridifbis used s d
((11) - 2- oxO-saZaR Attty @égsde (10) (0.580g, 75.5% of theory based on (9) is
obt ai ned: mp, 153-158C E5+: (MH)t = 384 (35C12), Mu" = - 80,4
(ethanol). 19 5tep 8 :

N-1(E)-(121-8ep(53 fdros A-DRDaT Vyleabimoply| ) -al | y11
- Nmet hyl - 3. 5- bi _ / Z 'e(12) A stirred mxture of
E)R) -5-(3, 45T OT O- P AR: 0o-pent-2-enoic acid ((R) -2-

0X0- azepan- Qinpd\)flammedb32630=)l ?1lm!1532§g1mt8) isradsled toj astirred mixyure pf (Ridtamjho-et her (10
m) is cool eageffaﬁ’zs'?:ﬂ?ﬁf@foch%ﬁge )ﬁllb'f\ﬁdla'lwhhkdllﬂ&gﬂghwn Qel%zf.?)’d: tﬁé&'sﬂfrlng?s (0.87g

= 0.57 m, 0-5C over a perl od rox, m nut es
fol | owed by cwtfn@f%&?r aparere ldveulsiébfdw’@bmptmmleé 5‘3%3)5 i m&wfhwsa defded at
approx. 0- 5@t 08:22°Cao fiRstifred @fxnag#6livwed BPthetdlationof (3R, 4K)c4-1f-batoxPalifonils

t df t h t 20- 25C
2 pert oq- of TepERRoLE TR et Pl Eatererutnely € Pt NE PR Voa by
filtration dorhatoide. NiN-tisvethylfomantdden(2 mi)dgused fohrinsing. Bhe mixtureishydiedad IﬂéfC( 5m).
The filtrat ghégsl SSEI:l:)rcro M&oﬂ%ﬁé‘&%ﬁé% @amélﬁs 99&8 C}Fll(;m:g bg%* Nt ion is

concentrate nperat ure 50C under
reduced pr es%fmf@lf%mﬁ"ﬂe @ 5rlélév| lﬁ@i’efobqi“salﬁpﬁﬂéfwg at apPsoR0-5°6 'W&Wﬁéfﬁ” Met hanol

ot o 1 ot aPEARL R dABHoRKGL Bl A ROUGALE 180SE admkebit dhiS || 110 o0 &
appr ox. 1(r)rp gerpgerqtyre gﬁt"&?‘ﬁé‘c}o H&Q%TICH“’ %{Pﬁﬁtﬁ‘gf"?‘gﬁrg’em"}’e‘{@’ fltepion aa&tiwt he

sol ution i s fikenakais tiased ahidhyN,Ni-didéthylfohgamite {2 Iffﬂhu‘heﬁltr@mmafoa&eufraecbit aappr ox.

.SI.gg gcn)ldﬁ{ i gﬁnd(lislng n&egx?%r%%?eugf appro:'? tdOl’C unc{e;e rsvr.ldlclj 4§ pressure,p LE)ntﬁ)a coannténcngf aII.apsro:P bt ai ned.
N-[(E) - (R) - 1968] lsﬁbbdm@ﬂl Theaesgbing yispensio {sRyolal toapprax. 923" G-thdngambesray 1) -
allyll-N- netsbmaoéof%msm ﬁ}#&gaﬁ.samm h—éagnfm hiRolf habackrS3LANEHdLdbvdSr 22C

and used as such 1 n the next step
NTE) - (R) - 1- @griof q_fxaeu’fm&r%? wewzweryvt'ewsawyméa Bive A REBEHIPR-Bres_ i s-tri f
| nor onet hvl paripaaxed dﬁdhﬁmsbmaay filtda@in), rindbdtnith watks @417hl) andsdrivd @eehcddact he

stirred sol ution E r o; be -

3R - 25 ox ST ANC e somebneSmieht 7 oA IR S SR PSS o G ny -
enzam de ( 12DR)-IZroxn’ezdpamarlylcanbampﬂkmpyllixﬂetmrbmw aad poarbugyt ys¢ra$)l(|63k1f?g,on

begi ns. Aft S

18- 22C over%gsp/telr)ll{%(fag ?Js&fona(ﬂ%?%g bﬁ&x{ﬁa%ﬁﬁ Llﬁ&oﬁﬂ(%ﬂ‘ﬁmﬁa I'S contl nued
for 2 hours PrWlomC@dﬂ)pltated solids are isol ated by filtration and the
filter cake is rinsed with a mxture of nethanol and water (2 m + 1 m),
followed by water(3 ml). The solids are dried at 30C in vacuo to constant
wei ght to yield

N[(E)-(R)-1-(3, 4-dichl oro-benzyl)-34(R)-2-o0xo0-azepan- 3-yl carbanoyl)-allyll-
N-net hyl- 3, 5-bis-trifluoronethyl -benz-am de hem hydrate (13) [1.6241b =
85.5% of theory based on (E)-(R)-5-(3, 4-di chl oro-phenyl) -

4- et hyl am no- pent-2-enoic acid ((R)-2-o0xo-azepan-3-yl)-amde (10)], mp.
127-131C, sintering > 123C, M5-ES.: (MH). =624 ("CL), lain" =+ 40.6 0
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or a solvate or hydrate thereof, where Ris phenyl that is unsubstituted or
IS substituted by 1, 2 or 3 substituents selected fromthe group consisting
of hal 0gen trifluoronmethyl, hydrcnry and s ~ R 1S
hydr ogen or (& %&k kyI R2 is hydrogen, Cl-C7-al kyl O&Sﬁéﬁaﬂ%%gl? S
unsubstituted or is substitut ed by', 2 or 3 substituents selected fromthe
group consisting of hal ogen, Cl-C7-alkyl ;gtrifluoronethyl, hydroxy and
Cl- C7-al koxy; 123 is phenyl that is unsubstituted or is substituted by 1, 2
or 3 substltuents sel ect ed fromthe gr oup consi sting of hal ogen
C - C? al ky| v iv AL Ariicniosoipen i) -sahyd raRy-Sh AV 2 GXoa : arhan pht hy|,
1H-|nd013y01, il I-' -%d ndR5|sC3€gcycIoaIIcyI
D azacycl oheﬁt‘an- - 0on- ;X or t an- 2- on- 3- ?(FG t he process
conpri si ng t HE¢Rk}E:4Pichlos- Pf'@éxl)r% Hg"y fawédﬂﬁ@cmra -aggpap-drifrarbameyl-prapgl-- = |
CER5 . "a TGnRByIRSrb\mQraeldEén-bar?x%stemﬁsm%) 1s2d8edab erirddl @L@-Bh@ﬁderhﬂ C%IEH (s,ls cl ai mh
above an | n ou erein ut oxycarbonyl , wt
a base to f Owﬁ]a&apgé%géjﬁ%"%cﬁhq; %P‘ﬁﬁ? aﬂfﬁtwo 3pprox. %%ZJCS and stxrrec? at&égat temp.

for about 1 hour, The suspension is cooled to approx. 0-5°C and stirred at that temperature

for approx. 1 hour. The precipitated solids are isolated by filtration, rinsed with tert-buty|
methyl ether (24 ml) and dried in vacuo at approx. 70°C to constant weight to yield [(1R,2R)-
1-(3,4-dichloro-benzyl)-2-hydroxy-3-{(R)-2-0x0-azepan-3-ylcarbamoyl)-propyl]-methyl-
carbamic acid tert-butyl ester (9) (4.2625g, 70.7% of theory based on (R)-2-(tert-butoxy-
carbonyl-methyl-amino)-3-(3,4-dichloro-phenyl-propienic acid (1). Purity: 98.5%area (hplc).
The product is further purified by crystallization from dichloromethane/tert-butyl methyl ether:
m.p. 186.8-187.4°C, MS-ES*: (MNa}* = 524 [33Cly), {a]p?® = + 17.24° {ethanol 94%)}.

3-yl}-amide {10}
A stirred mixture of [(1R,2R)-1-(3,4-dichloro-benzyl)-2-hydroxy-3-({R)-2-0x0-azepan-3-yl-
carbamoyl)-propyl]-methyl-carbamic acid tert-buty! ester (9) (1.005g, 2.0 mmol) and tetra-

hydrofuran (12 ml) is cooled to -2°C/2°C, then a 21% w solution of sodium ethoxide in
ethanol (1.5 ml, 4.0 mmol) is added at -2°C/2°C over a period of approx. 20 minutes. The
resulting solution is stirred at approx. 0°C for about 4.5 hours, then a $%w aqueous solution
of potassium hydrogencarbonate (0.253g, 2.53 mmol in 4.81g water) is added at approx. (°C
over a period of approx, 10 minutes. The temperature is raised to approx. 20°C, then toluene
{17 ml) is added. After stirring the mixture for approx. 16 hours at ca. 20°C, stirring is stopped
and the layers are allowed to separate. 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 (33Cl), [a]p?® = - 80,4° (ethanol),



RIO Il CCiHCRLe." %- R3 where R2, R2, R3 and R5 are defined in this
cl ai m above; and (b) reacting a conpound of fornula Il where W R2, 10 and
R3 are as defined in this claimabove with a conpound of fornula IV 0 R CDI
where R i sWOREIWAIBEShat is unsubstituted or is substitut®Ed/ER007/08321%,, 3
substituents selected fromthe group consisting of halogen, C -C, -al kyI
trifluoronethyl, hydroxy and Cl-Cr7-al koxy, and X is halo, in the presence of
a base to forma conpound of fornula I, and (c) optionally, formng a
desired sol vate or hydrate thereof 2. A process accor di ng to claimi
wherei n t he S8 : i)00-( 3. 8Eich yeray! B B¢ R U BRoed- e A3bs allglp®ls accor di ng
to claimi SEM'@" hec nd of forrrulall Wnere 121, W W R5
and T are a 4 "Ebﬁ}émg{g@%r ed by the steps of: reacting a
conpound of A girred ixtike®f E)-|R)-5-(3,4-dichloro-phenyl)-4-methylamino-pent-2-enoic acid ((R)-2-

oxo-azepan-3-yl)-amide (10) {1,1529g, 3 mmol) in tert-butyl methyl ether (10 ml} is cooled to

approx. 0°C. 3,5-bis-triflvoromethyl-benzoyl chloride (0.87g = 0.57 ml, 3.15 mmol) is added

at 0-5°C over a period of approx. 15 minutes followed by triethylamine (0.319g = 0.44 mi,

3.15 mmol), which is added at approx. 0-5°C over a period of approx. 30 minutes. Stirring at
0-5°C is continued for approx. 10 minutes, then the mixture is warmed to 20-25°C over a
period of approx. 30 minutes. The precipitated solids are removed by filtration and the filter
cake is rinsed with tert-butyl methyl ether (5 ml). The filtrate is stirred and methanol (3 ml} is
added. The solution is concentrated by distilling at a mantle temperature of approx. 50°C
under reduced pressure, until a residue of approx. 10,5 ml is obtained, Methanol {8.5 ml)} is
added and the solution is concentrated again by distilling at a mantle temperature of approx.
50°C under reduced pressure, until a residue of approx. 10.5 ml is obtained. Again, methano!
{8.5 ml) is added and the solution is concentrated by distilling at a mantle temperature of
approx. 50°C under reduced pressure, until a residue of approx. 10.5 m} is obtained. The
solution containing N-[(E)-(R)-1-(3,4-dichloro-benzyl)-3-{(R)-2-0x0-azepan-3-ylcarbamoyl}-
allyl}-N-methyl-3,5-bis-trifluoromethyl-benzamide (12} is cooled to 18-22°C and used as such

in the next step,

hyl-3.5-bis-trif] vl ide hemihvdrate (13)
Water (2.6 ml) is added to the stirred solution (10.5 m!) of N-[(E}-(R}-1-(3,4-dichloro-benzyl)-
3-((R}-2-oxo-azepan-3-ylcarbamoyl)-allyl}-N-methyl-3,5-bis-trifluoromethyl-benzamide (12) in

methanol at approx. 18-22°C, whereupon crystallisation begins, Afrer 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 methanof 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-oxo-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 (3Cly), [a]o® = + 40.6 ° (methanol).



OHV ,C -- R3 where R2, 122 and R3 are as defined in claiml1l and T is a BOC
protecting group with 2.2- dinmethyl4, 3]clioxane-4,6-dione in the presence of
a base to forma conpound of formula VI 22 VI N' CN. TCO % R3 where |V, |V
and R3 are as defined in claimland T is a BOC protecting group; (ii)
reacting the conpound of formula VI wher® 122 and R3 are as defined in claim
land T is a BOC protecting group with nmethanol to give a conpound of fornula
VIl 12100 I Il I N C COZCH3VII C R2ZNR3 where le and R3 are as defined in
claimland T is a BOC protecting group;

LAIMS

1. A process for preparing compounds of formula [
R' \

Lo 0
| I .
R\C/N\C/CQ:-C/C\N/R J
] i H
O Rz/C\Rs

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, C,-C,-alkyl, trifluoromethyl, hydroxy and C,-C,-alkoxy;

R'is hydrogen or C,-C,-alkyl;

R* is hydrogen, C,-C,-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,-C,-alkoxy; -

R? is 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,-C,-alkoxy, or R?is
naphthyl, 1H-indo!-3-yl or 1- C,-C,-alkyl-indol-3-yl; and

R? is C;-Cg-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 I!

Py

N T, _cC R®
T/ \?/ \/ \H/ 1]
Rz/C\Rs

where R, R*, R? and R’ are as defined in this claim above and T is a BOC protecting
group, wherein BOC is t-butoxycarbonyl, with a base to form a compound of formula

r



(ii1i1) reducing the conmpound of formula W where R, |le and R3 are as defined
inclaimland T is a BOC protecting group to forma conpound of fornula VIII

R1IOHO Ili NC/CH3 COVIII R2 -#". N R3 where R, |le and R3 are as defined in
claimland T is a BOC protecting group; (iv) hydrolysing the conmpound of
formula VIIl where |le and R3 are as defifaed in claimand T is a BOC

protecting group to give the correspondi ng carboxylic acid of formula I X
RIOHO | T"'c' vcOH NI X C where, IV, |le and R3 are as defined in claimland T

Is a BOC protecting group; a 23 (v)reacting the conmpound of fornula I X
where RI, Ir and R3 are as I ned_in cICaimtlgend T

\C/C\‘\\C/ \N/ m
i H

Rz/ C \Rs

where R, R?, R? and R® are defined in this claim above; and
(b)  reacting a compound of formula III where R, R?, R* and R’ are as defined in this claim

above with a compound of formula IV
R—C 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,-C,-alkyl, trifluoromethyl, hydroxy
and C,-C,-alkoxy, and X is halo, in the presence of a base to form a compound of
formula I, and

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

2. A process according to claim 1 wherein the base used in step (a) is sodium ethoxide.

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

R3, R’ and T are as defined in claim 1 is prepared by the steps of:

(i) reécting a compound of formula V

O=—0

Rz/ ~ Rs

where R, R* and R? are as defined in claim 1and T is a BOC 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



is a BOC protecting group with a conmpound of formula X H2 N - R 5X where
125 is C3-C8-cycloallcyl, D azacycl oheptan-z-on-3-yl or

L-azacycl oheptan-z-on-3- Y1. 4. A process according to any preceding claim
wherein the conmpound of forrmula I is (4R)-4-

[N -methyl -N-(3,5-bistrifluoronethyl -benwoyl)-am no]-4-(3, 4-di chl orobenzyl) -
but-2-enoic acid N-[(R)-epsilon-caprol actam 3-yl1] -am de hem hydrate. 5. A
process according to claim'for preﬁacgl ng ﬁonpounds of formula | as clained
in claiml, the process conprising p3s of : (i)reacting a compound of
formrula VROCT ..--N..... --N. CH 7-123 V where IV and R3 are as

defined in claimland T is a BOC pro ectl group with 2.2-

di met hy14, 31cl i oxane-4, 6-dione in thg presence of a base to forma conpound
of formula VI 24 (ii) reactlngt br{fd?e oof fornula VI where R, le and

R3 are as defined in claimi

/\/

l
Rz/ C ~ Rs
where R, R* and R? are as defined in claim 1 and T is a BOC protecting group;
(ii) reacting the compound of formula VI where R', R* and R? are as defined in claim1and T

is a BOC protecting group with methanol to give a compound of formula VII
R 0 0
I I ] o
T/N\C/C\/C\o/ 3 Vi
i
Rz/ c ~ R®

where R', R? and R? are as defined in claim 1and T is a BOC protecting group;

(iii)  reducing the compound of formula VII where R', R* and R? are as defined in claim 1 and

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

rorof
T/ N\C/C C\O/CHS Vil
i
Rz/C\Ra

where R', R* and R? are as defined in claim 1 and T is a BOC protecting group;

(iv)  hydrolysing the compound of formula VIII where R', R* and R® are as defined in claim 1
and T is a BOC protecting group to give the corresponding carboxylic acid of formula

IX

Qe

2.7 T~

where R', R* and R? are as defined in claim 1 and T is a BOC protecting group; and



Is a BOC protecting group with nethanol to give a conmpound of formula VII

Ri 00 liill CCH N,CCR2R3 where R, le and R3 are as defined in claim
i and T is a BOC protecting group; (iii) reducing the conmpound of formula
VIl where W le and R3 are as defined in claimi and T is a BOC protecting
group to forma conpound of formula VIII3R OH0 yCH CO, RR3 where W Wand R3
are as defined in claimland T is a BOC protecting group; (i-v) hydrolysing

t he conpound of fornula VIII where R, |le and R3 are as defined in claimand
Tis a BOC protecting group to give the correspondi ng carboxylic acid of

forml a 1¢) R1QBctirglthé compound of formula IX where R, R* and R are as defined in claim 1and T

is a BOC protecting group with a compound of formula X

H,N—R® X
where R® is C;-Cg-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-z-on-3-
yl.

4. A process according to any preceding claim wherein the compound of formula I is (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.

5. A process according to claim 1 for preparing compounds of formula I as claimed in claim 1,

the process comprising the steps of:

(i) reacting a compound of formula V

O==0

Rz/ ~ R3

where R', R* and R? are as defined in claim 1and T is a BOC 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 R, R and R? are as defined in claim 1 and T is a BOC protecting group;



TCOH X1 R2° CR3 where W le and le are as defined in claimland T is a BOC
protecting group; (v) reacting the conpound of formula I X where W |e and le
are as defined in claimland T is a BOC protecting group with a conmpound of
formula X HZN- 126X where R5 is C3-C8-cycl oal kyl, D azacycl oheptan-z-on-3-y1l
or L-azacycl oheptan-z-on-3-yl to form a gonpound of fornmula Il 25 R19HO H
71'l CTh\1ZRs Rs Il where It, 142 and |V are as defined in claimland T is

a BOC protectin roup and R5 i C3-C8-cycloallc ) )
D- azacycl Shept B BEghE apoysd 1@5&6@% BhEBRaR SOk yepq defined in claim 1and T
is a BOC protecting group with methanol to give a compound of formula VII
R0 0
A
C
T N c N O/
i
Rz/ C. R

CH, Vil

where R', R* and R? are as defined in claim 1 and T is a BOC protecting group;

(iif)  reducing the compound of formula VII where R, R* and R® are as defined in claim1and

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

N
T/N\C/C C\O/CH3 Vil
|
Rz/C\Rs

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

(iv)  hydrolysing the compound of formula VIII where R', R* and R are as defined in claim 1

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

IX
A
N c C
T/ \C/ ~_ \OH X
i
Rz/C\Ra

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

(v)  reacting the compound of formula [X where R, R* and R® are as defined in claim1and T

is a BOC protecting group with a compound of formula X
H,N—R® X
where R’ is C,-Cg-cycloalkyl, D-azacycloheptan-2-on-3-yl or L-azacycloheptan-2-on-3-yl

to form a compound of formula II



(vi) optionally, purifying the compound of fornmula Il where R, R2, R3 and
R5 are as defined in claim. and T is a BOC protecting group; (vii) reacting
t he conpound of fornula Il where Fe, R2, R3 and R5 are as defined in claim.
and T is a BOC protecting group, with a base to forma conpound of formula

Il ROIIl R C,CR3 where R, 142, R3sand R5 are as defined in claim
(viii) reacting the conpound of formula Il where R, Ra, R3 and 115 are as
defined in claim. is reacted V\4th %conpound of formula IV O RCXV where R
I s phenyl that is unsubstitute su tituted by 1, 2 or 3 substituents
selected fromthe group consis |ng g gen Q C7- al kyl, trifluoronethyl,
hydr oxy and C, - C7-al koxy, aq.d/ b M \tl\pe presefice of a base to forma
conpound of forrmula | where R, 12% Ra, R3 ahd R5 are as defined in claima1l,
and

R

where R, R* and R? are as defined in claim 1 and T is a BOC protecting group and R’ is

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

{(vi)  optionally, purifying the compound of formula Il where R’, R?, R* and R are as defined

in claim 1 and T is a BOC protecting group;

(vii)  reacting the compound of formula Il where R’, R?, R* and R® are as defined in claim 1
and T is a BOC protecting group, with a base to form a compound of formula III
R’ 0
| H
HN SN
| H

5
~ /ch/ R I

Rz/ C \Ra

where R, R? R?and R? are as defined in claim 1;

(viii) reacting the compound of formula IIl where R, R?, R* and R’ are as defined in claim1 is

reacted with a compound of formula IV

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

formula I where R, R}, R?, R? and R’ are as defined in claim 1; and

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



