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2740-48, 2007) clearly show ng a therapy agai nst skin diseases such as acne
that involves this nmechanism 20The inhibition of DGAT-1 by

ol i gonucl eoti des reduces hepatic TGs suggesting a therapy agai nst hepatic
steatosis that involves this nechani sm (Hepatol ogy 50, 434- 442, 2009).
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(1) in which: 30 nis equal to O or 1; D represents an oxygen atomor a
bond; Wrepresents a nitrogen atomor a -CH group; WO

2012/ 011080RCR/BBRD11/ 053278 3 X1 represents a nitrogercatBmionsda’s CH=CH
group; X2 represents an oxygen atom @r a nitrogen atom X3
represents an oxygen atomor a nitrogen atom one of X1, X2, X3 being other
than a nitrogen atom X2 and X3 not bei ng an oxygen atom at the sane tineg;
5 Rl, R2 are ab®s3AT-or catelgressdind ,final retigpefidibat byntiedsiored iglytdrates &réy)dr ogen

B R R N T R
a - (C3- Cl0)eacglgtyabioy beyltranrsjdrase: [EAT-OxYW.8r Batp Nos 8/100@7dupsrebeiengl., Proc.
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out the biosynthesis of triglycerides (Farese et al. Nature Genetics 25: 87-90, 2000). A
mouse deficient in DGAT-1 is resistant to diet-induced obesity, has an increased
10  sensitivity to insulin (Farese et al. Nature Genetics 25: 87-90, 2000) and to leptin
(Farese et al. J. Clin. Invest. 109:1049-1055, 2002). A mouse deficient in DGAT-1
shows a lower absorption rate of triglycerides and an improvement in the metabolism of
triglycerides. After loading with glucose, a mouse deficient in DGAT-1 shows a lower
glucose and insulin level than mice of wild phenotype, suggesting an improvement in
15  the metabolism of glucose (Farese et al., J. Biol. Chem. 277: 25474-25479, 2002).
The synthesis of TGs, the size and the proliferation of the sebaceous glands
decrease with inhibition of DGAT-1 in hamsters (J Invest Dermatol 127, 2740-48, 2007)
clearly showing a therapy against skin diseases such as acne that involves this
mechanism.
20 The inhibition of DGAT-1 by oligonucleotides reduces hepatic TGs suggesting a
therapy against hepatic steatosis that involves this mechanism (Hepatology 50, 434-
442, 2009).
The activity of DGAT-1 in the host cell is required for the replication of the
hepatitis C virus. This mechanism suggests a therapy against hepatitis C via inhibition
25  of DGAT-1 (Nature Medecine (16)11, 1295-1298, 2011).

One subject of the present invention is compounds corresponding to the formula (1):

R2 Q9
/=7 OH
R1jé—);21\(x17/l}l | \W 3 ZTI/
Y A Z o)
XX, D
(1
in which:
30 e nisequaltoOor1;

¢ D represents an oxygen atom or a bond;

e W represents a nitrogen atom or a —CH- group;



=Cc - given that Z2 only represents aHgroup when Z3 is present and when it
-C - 20represents aHgroup, and vice versa, Z2 and Z3 thus form ng a double
bond; wowvere/tihett Z2 and Z3, when they are present, megThB201nei3ated in a
cycl oal kyl group; given that when Z3 Bepresents an oxygen atom Z2

represents a net yl ene r%rourg,[ gl\_e rmof an acid, a base or an
addi tion sal t*®w’t HeBIYSETP Fowt%ora%as %P>/ 011081PCT/ 1B2011/ 053278

4 R2 Rl 9nzi _2( X2Nepredefds an¥kygen atoftdra nittdgenidtomhi ch:  n is equal to 0 or
1, D represents an oxygen atom or a bond; 5 Wrepresents a mtrog}en at om

or a -CH grolpX3 RPresepisedAXeR ?{P’F‘r‘éfg%rﬁ"tﬁig@maé?maon‘tﬂééj# Xgr &dpPeing

other than a nitrogen atom, X2 and X3 not being an oxygen atom at the same time;
5 e R1, R2 are absent or represent,
o independently of one another, a hydrogen atom or a (C1-C4)alkyl group,
o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;
e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being

10  optionally substituted with one or more substituents chosen from a halogen atom or a
(C1-C6)alkoxy group;
o Z1 is absent or represents an -NH- function;
e Z2is absent or represents a methylene group or a
—CH or —C—
| H
group;

15

o Z3is absent or represents an oxygen atom or a methylene group or a

—CH or =C—
| H
group;
—_—C—
given that Z2 only represents a H group when Z3 is present and when it
—_—C—
H

20 represents a group, and vice versa, Z2 and Z3 thus forming a double bond;
given that Z2 and Z3, when they are present, may be included in a cycloalkyl
group;
given that when Z3 represents an oxygen atom, Z2 represents a methylene group

ora

25 group;

in the form of an acid, a base or an addition salt with an acid or with a base.

Another subject of the present invention is compounds corresponding to the formula (1):



X2 represents an oxygen atomor a nitrogen atom X3 represents an
oxygen atomor a nitrogen atony one of X1, X2, X3 being other than a
ni t r ogen woam2/(sand X3 not bei ng an oxygen atom at thecyarmii/nise7s 10 R1,

R2 are absent or represent, independéntly of one another, a hydrogen atom
or a (Cl-04)al kyl group, Rl _and R2 may form wth the carbon atomto which
they are att ed -(03-C18) cycl oal kyl - group; Y represents a
-(03-C10) cglg él - )@ryl gr QMR 2 ps bei ng 1l5optionally
substitute w%‘ me(@fml uent bsen frfpm a hal ogen atomor a
(C1- 06) al koxy group; sen epresgnyts an -NH function;

Z2 is absent or repré%e%ﬁs a rret en grodp or al -TOHor =C H20 Z3 is
absent or represents an oxygen atomor a nethylene group or a |l -CH or =C
IH-c - given that Z2 only reggesents aHgroup when Z3 is present and when
it =c - 25represents aHgroup, *and vice versa, Z2 and Z3 thus formng a
doubl e bond; qgi \'vrewhilchat Z2 and Z3, when they are present, may be incl uded
in a cycl oal ky! (152/01 081PCT/ 1B2011/ 053278 5 group; gi ven that
when Z3 represerﬂ'gegﬂa 9(%’«5 atom Z2 represents a nmethylene group or a 5 |
¢ D represents an oxygen atom or a bond;

5 e W represents a nitrogen atom or a —CH- group;

o X1 represents a nitrogen atom or a -CH=CH- group;

o X2 represents an oxygen atom or a nitrogen atom;

o X3 represents an oxygen atom or a nitrogen atom; one of X1, X2, X3 being

other than a nitrogen atom, X2 and X3 not being an oxygen atom at the same time;
10 o R1, R2 are absent or represent,
o independently of one another, a hydrogen atom or a (C1-C4)alkyl group,
o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;
e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being

15  optionally substituted with one or more substituents chosen from a halogen atom or a
(C1-C6)alkoxy group;
o Z1 is absent or represents an -NH- function;
e Z2is absent or represents a methylene group or a
—CH or —C—
| H
group;

20

e Z3 is absent or represents an oxygen atom or a methylene group or a

—CH or —C—
| H
group;
—C—
given that Z2 only represents a H group when Z3 is present and when it
—_—C—
H

25 represents a group, and vice versa, Z2 and Z3 thus forming a double bond;

given that Z2 and Z3, when they are present, may be included in a cycloalkyl



-TOH or =0- Hgroup; in the formof an acid, a base or an addition salt
with an acid or with a base. Another subject of the present invention is
conpoundswoanraapsmndi ng to the fornula (1): O (1) 1O0ipoTaBR20aiv05327T8 | S
equal to 0 or 1; D represents an oxy§en atomor a bond; Wrepresents a
nitrogen atomor a -CH group; Xl represents a nitrogen atomor a -CH=CH
group; 15 )gﬁoqpepresents an oxygen atomor a nitrogen atom X3

represent s angioery thehwabo@3aep@sents rogeggert atom, @2erepfes¥its aX@ethi@nbeajrogp ot her
than a nitrogen atom X2 and X3 not being an oxygen atom at the sane tine;

Rl, R2 areBsent or represent, a i ndependently of one another, a
hydr ogen atom or ja (Cl-04)al kyl group, 20a RlL and R2 may form wth the
carbon atomto whjch they_are attached, a -(03-C10)cycl oal kyl - group; Y
represents a -(Bé- ClO?rcyclT kyl -, aryl or aryloxy group, said groups being

optionally substituted with onez(gg,uzrp,nre substituents chosen from a hal ogen
atom or a (C1-06)al koxy group; 1 is absent or represents an -NH
functiof; Z2 is absent or represents a nethylene group or a | -TOH or =G

H WO 2012/ 0110Wﬁg6r%58%(9(§%2t73%e or an addition salt with an acid or with a base.

Another subject of the present invention is compounds corresponding to the formula (1):

O
R2
R1 X /=7 OH
Pt CLIO™
)(2_)(3 H 2 D O

(1)
10 in which:

e nisequaltoOor1;

¢ D represents an oxygen atom or a bond;

e W represents a nitrogen atom or a —CH- group;

o X1 represents a nitrogen atom or a -CH=CH- group;

15 o X2 represents an oxygen atom or a nitrogen atom;

o X3 represents an oxygen atom or a nitrogen atom; one of X1, X2, X3 being
other than a nitrogen atom, X2 and X3 not being an oxygen atom at the same time;

o R1, R2 are absent or represent,

o independently of one another, a hydrogen atom or a (C1-C4)alkyl group,
20 o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;

e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being
optionally substituted with one or more substituents chosen from a halogen atom or a
(C1-C6)alkoxy group;

25 o Z1 is absent or represents an -NH- function;

e Z2is absent or represents a methylene group or a

—CH or —C—
| H
group;



6 Z3 is absent or represents an oxygen atomor a nethylene group or a |
-TOH or =G H =c - given that Z2 only represents aHgroup when Z3 is present
and when WO 2e2/11@1epr esent s aHgroup, and vi ce versa, ZPCanB20d803321ss

form ng a doubl e bond; given that6Z2 and Z3, when they are present, nmay

be included in cycl oal kyl group; i ven that n Z3 represents an
oxygen atom 22 2Payrugapen st naod SEP or BelD e obGE o, i n i he
form of an acild, a base or an addition salt with an acid or with a base. O
course, the ricg_g conprising X1, X2, X3 is a heteroaryl group, the position
of the double PondS posSTRTY varying depending on the val ues of X1, X2, X3
in order to |l ead 15to0 an el ecPF&I .distribution corresponding to an aromatic
ring. The conpounds of fornula (1) nay conprise one or nore

asymmetric carbon atons. They may thus exist in the formof enantioners or
di ast ereoi soners. These enanti oners ang_di astereoi soners, and al so m xtures

t hereof, incl gidémﬂ]art@em? réptaterdtsiaes, H or gopprinedf z8 he phdvenbh®@hen it
In the conpounds of fornula (1), the substrtuents borne by the cycl ohexyl

group npy he in th Tig or_tran itian.,,Th nds of  f la. (1) may
t hus e>r<T|g st r'?%re%%nés %or m of gpr)%usol’ £ ﬁ%%? Vlgcssghzezr gmgg% grénqjslofﬁgg'%% ed\ﬂugltr?s O{)a’ These
posi tional i sgimer shatdd aad A3, avhenxthey eare peesent,, méybm ipalutdedin theyclaalght i on.
25The conpaunds of formula (1) may exist in the formof bases or salified
with aci ds %7 ™ases, especially pharmaceutically acceptabl e acids or bases.
Such addi t i ongigsed that ivbemZBarpresénts la@ axggentioon.Z2 represents a MethyEnsarowp ar e
advant ageously prepared with pharmaceutically acceptabl e bases, but the
salts of othér bases that are useful, for exanpl e, for purifying or

i sol ati ng 30t he |corrpounds of formula (1) also formpart of the invention.
In the context—@jy the present invention, and unl ess otherw se nentioned in
the text, the fdllowi ng definitions apply: WD 2012/011081PCT/1B2011/ 053278
7 a hdPogen atom 9RYPi uorine, a chlorine, a bromine or an iodine;

in the form of an acid, a base or an addition salt with an acid or with a base.

Of course, the ring comprising X1, X2, X3 is a heteroaryl group, the position of the
double bonds possibly varying depending on the values of X1, X2, X3 in order to lead

15  to an electron distribution corresponding to an aromatic ring.

The compounds of formula (I) may comprise one or more asymmetric carbon
atoms. They may thus exist in the form of enantiomers or diastereoisomers. These
enantiomers and diastereoisomers, and also mixtures thereof, including racemic

20  mixtures, form part of the invention.

In the compounds of formula (I), the substituents borne by the cyclohexyl group
may be in the cis or trans position. The compounds of formula (I) may thus exist in the
form of positional isomers as defined previously. These positional isomers, and also a
mixture thereof, form part of the invention.

25 The compounds of formula (I) may exist in the form of bases or salified with
acids or bases, especially pharmaceutically acceptable acids or bases. Such addition
salts form part of the invention.

These salts are advantageously prepared with pharmaceutically acceptable
bases, but the salts of other bases that are useful, for example, for purifying or isolating

30  the compounds of formula (1) also form part of the invention.

In the context of the present invention, and unless otherwise mentioned in the

text, the following definitions apply:



an al kyl group: a saturated, linear or branched aliphatic group, which may
contain 1 to 6 carbon atons (01-06). Exanples that may be nentioned include
met hyl , ewbybi2/quaspyl , i sopropyl, butyl, isobutyl, tertPowmipioianss2pentyl
groups, etc.; 5- an al kylene gr oup a7saturated, linear or branched

di val ent al kyl gr Olg% as a ove ar bon at ons.

oo hat oy SR AN Rk o Rt Eine b By i od S onvi ene
radi cal s; - an alkyl gymlpoal $atlirado lipearaordyrahchedadlipibtigggoup, which maxay
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%?gﬁnz yIe g{t%rpm%p;ygﬂmp;‘rc;pygsmuw ksl)bjatygrterm-\tl)utyaamaphmﬁlgrml;psf etcnul a 0- aICl;é/: | CI n
ot i 8 ar oup conaans BrolE: balaRehe s o tyalhed Wyt L aB I | ey
be nenti onetove)chhide neaypbemyih Yrobpcaridn amsarBkaopjesgthatpayabe attintiahedf
formula O- a i i

ich. t defi ned previously; a
het er oar yl rb(%{lb({?pmetgvvég}%lqt%yl%'}e?{élt? %pg?ﬁ%?%88ﬁt ai ni ng between 2 and 6 carbon
at omrs] ti n parti culaacﬁlychmtkwbtgnmub angcle alaylbgmumt/v;h:;m mayudonta'rmpB itsim%caiubori easlt
one heteroaf uch as .nitroge en .or ur et eroary
roups. ¢ hat It BEPRE AT RE Prc PR ey eigRmib e g Rl OB
pyri daabnylcygobutp, cyclopentyAm:pdgheNybammqamam gm‘upépetnul a () that are
subj ects of the ‘invention Vi
caual to 0 or 1¢ Sheerdpro PepfEecR e TuT B BRE I ARy s or * w

representsdaﬂmndmregeuslyztom or a CH- group; and/ or 30 X1 represents a

ni trogen atom or | gcul g rrOXZ r{eapI son tm%gén atlosmor a
ni trogen atom andl? 81 95&“'0 B eSS dh IoXY gER At Sy 5P 8 ' 7 "dt om
350ne of Xbf aPgmnds ¥at bay g rmazrhlened imaimdaarphtenyi@oumtom and X2 and X3 not

gﬁld?gr 48 oxygen agr?rgry%xyt é}r%ugane (}lcarr%f formulazglazré/lo%nloﬁ CE]I'é %I?y%%%&de%SaZS?S &

defined previously;

- a heteroaryl group: a cyclic aromatic group containing between 2 and 6
carbon atoms, in particular between 5 and 6 carbon atoms, and comprising at least one
heteroatom, such as nitrogen, oxygen or sulfur. Examples of heteroaryl groups that

20 may be mentioned include a pyridyl, oxadiazolyl and pyridazinyl group.

Among the compounds of formula (I) that are subjects of the invention, mention
may be made of a group in which:
e nisequaltoOor1;
25 and/or
¢ D represents an oxygen atom or a bond;
and/or
e W represents a nitrogen atom or a —CH- group;
and/or
30 o X1 represents a nitrogen atom or a -CH=CH- group;
and/or
e X2 represents an oxygen atom or a nitrogen atom;
and/or
e X3 represents an oxygen atom or a nitrogen atom;
35 one of X1, X2 and X3 being other than a nitrogen atom and X2 and X3 not

being an oxygen atom at the same time;



R1, R2 are absent or represent: independently of one another, a hydrogen

atomor a (Cl-C4)al kyl group; Rl and R2 may form wth the
car bon atwon2or/oniseh t hey are attached, 5a - (C3-CLl0) cyclroaiR3oi/ogpemup;
and/ or Y represents a -(C3-Cl0)cycl oal kyl -, aryl or aryl oxy group,

sai d groups bei nﬁ Pgti onal ly substituted with one or nore substituents
chosen froma h& 88 n atomor a (Cl-C6)al koxy group; 1l0and/or Z1 is absent
or represent se aR1; R-aré ubsdnt oneppdddhdr Z2 is absent or represents a

nmet hyl ene group or a. 15and/ o Z3 i.s absent or represents,an pxygen atom
or a methylene gr o%p"%ﬂﬁpﬁnﬁ?e”?'g‘@ip%‘? arg@erl,_ia_?%jrgp%ﬂtropﬁ%rta @1'§ﬁ]ay<yf%%ﬁ%’sents
aHgroup when Z3 i soprreisand Rameaywiaen, with t#@-carlegr asaniosviatigthey @re anschedce

versa, Z2 and Z3 thus f i bl e bond; 20given that Z2 and Z3, when
e BB Rdedy

they ar® present, may- n9QYBycl oal kyl group; given that when Z3

represents an oxygen atom Z2 represents a nethyl ene group in the form

of an acid or a_pase or an dition salt with an acid or with a base.
) wrepresents a -&%-b%)cycloeﬁkﬁ-, aryl or aryloxy group, said groups e?ng

optionally substituted with one or more substituents chosen from a halogen atom or a
(C1-C6)alkoxy group;
10 and/or
o Z1 is absent or represents an -NH- function;
and/or

e Z2is absent or represents a methylene group or a

—CH or —C—
| H
group;
15 and/or

e Z3is absent or represents an oxygen atom or a methylene group or a

—CH or —C—
| H
group;
—C—
given that Z2 only represents a H
—C—
H

group when Z3 is present and when it

represents a group, and vice versa, Z2 and Z3 thus forming a double bond;

20 given that Z2 and Z3, when they are present, may be included in a cycloalkyl
group;
given that when Z3 represents an oxygen atom, Z2 represents a methylene group

—CH or =—C—
| H
ora group;
in the form of an acid or a base or an addition salt with an acid or with a base.
25
Among the compounds of formula (I) that are subjects of the invention, mention
may be made of a group in which:

e nisequaltoOor1;



Anmong the conpounds of fornula (1) that are subjects of the invention,
mention may be nade of a group in which: nis equal to O or 1; WO

2012/ 011080RC/BRD11/ 053278 9 and/or D represents an eXygBmwiabdisaror a
bond; and/or Wrepresents a nitrogen9atomor a -CH group; 5and/or X1
represents a nitrﬁ)%en atomor a -CH=CH group; and/or X2 represents an
oxygen atom or &" ifrogen atom and/or 10 X3 represents an oxygen atomor a
ni trogen atong D represen® avf ox¥den Fdmamrch Bdhddei ng ot her than a nitrogen atom
and X2 and X3 not ,peing an oxygen atomat the sane tinme; and/or Rl, R2 are
absent or repre§BAPT 150 i ndependently of one another, a hydrogen atomor a
(C1-04)al kyl gr avpspresdnls anrrobGén BRyh brad NTHWHlopt he carbon atom to which
they are attached,,K a -(03-C10)cycl oal kyl - group; and/or Y represents
a -(03- %10) cycl A1 - aryl or aryloxy group, said groups being

20optional 'y subQtreprlekasts WdittbeRitéh ofBLEH=MEgréuent s chosen from a

hal ogen atom or a [C1-06) al koxy group; and/or Z1 is absent or represents
an -NH functi ofN9®hd/or 25 Z2" is absent or represents a methyl ene group or

a l e X2 represents an oxygen atom or a nitrogen atom;
and/or
10 e X3 represents an oxygen atom or a nitrogen atom;

one of X1, X2 and X3 being other than a nitrogen atom and X2 and X3 not
being an oxygen atom at the same time;
and/or
o R1, R2 are absent or represent:
15 o independently of one another, a hydrogen atom or a (C1-C4)alkyl group;
o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;
and/or
e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being
20  optionally substituted with one or more substituents chosen from a halogen atom or a
(C1-C6)alkoxy group;
and/or

o Z1 is absent or represents an -NH- function;

and/or
25 e Z2is absent or represents a methylene group or a
—CH or —C—
| H
group;
and/or

e Z3is absent or represents an oxygen atom or a methylene group or a

—CH or =C—
| H
group;
—_—C—
30 given that Z2 only represents a H group when Z3 is present and when it
—C—

H

represents a group, and vice versa, Z2 and Z3 thus forming a double bond;



-TOH or =C H and/or Z3 is absent or represents an oxygen atomor a

nmet hyl ene group or a | -CH or =C- |IH =C 30given that Z2 only represents
aHgr oup wNerroZd1i@mipresent and when it =0- H represent s PagnB]1/0IBATR Vi Ce
versa, Z2 and Z3 thus formng a doubl® bond; WO

2012/ 011081PCT/ 0] 3 ' h 2 d _Z3 . h
oresent . may SKOT SEAoANT s e BT Rvaih. gy SR Fited i P! ©

represent s gaguppxygen atom Z2 represents a methylene CH 1 group or agroup;
5in the formof an_aci i

ddi ti ith i h
o Dase: noone i ho e BaPlngh 27 ReorHenBlFifokh Shcs 2otk in@d BEh R RE L

nis equal to O or 1, represents an oxygen atomor a bond; 10 W
represents a -CH grogg'C X1 represents a nitrogen atomor a -CH=CH group;
X2 represents an oxygen ftomor a ni trogen atom X3 represents an

oxygen atom of g, LT ogen 9;09,51 one of X1, X2 and X3 being other than a
nitrogen atontand X2 and X3 not being an oxygen atom at the same time; 15
Rl, R2 are ab®dpe fosm of @peeidarie: base piapaddiden pgit with emacidwowiiee bagehydr ogen
atomor a (Cl-04)al kyl group;

Among the latter compounds, mention may be made of those in which:
e nisequaltoOor1;
¢ D represents an oxygen atom or a bond;
10 e W represents a —CH- group;
o X1 represents a nitrogen atom or a -CH=CH- group;
o X2 represents an oxygen atom or a nitrogen atom;
e X3 represents an oxygen atom or a nitrogen atom; one of X1, X2 and X3 being
other than a nitrogen atom and X2 and X3 not being an oxygen atom at the same time;
15 o R1, R2 are absent or represent:
o independently of one another, a hydrogen atom or a (C1-C4)alkyl group;
o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;
e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being
20  optionally substituted with one or more substituents chosen from a halogen atom;
o Z1 is absent or represents an -NH- function;
e Z2is absent;
o Z3is absent or represents a methylene group;

in the form of an acid or a base or an addition salt with an acid or with a base.

25
Among the latter compounds, mention may be made of those in which:
e nisequalto1;
e D represents a bond;
e W represents a —CH- group;
30 o X1 represents a nitrogen atom or a -CH=CH- group;

o X2 represents an oxygen atom or a nitrogen atom;
e X3 represents an oxygen atom or a nitrogen atom; one of X1, X2 and X3 being
other than a nitrogen atom;

¢ R1, R2 represent a hydrogen atom or a (C1-C4)alkyl group;



Rl and R2 may form wth the carbon atomto which they are attached, a
-(03-C10) cycl oal kyl - group; Y represents a -(03-C10)cycl oal kyl -
aryl or awglryigsoup, said groups being 20optionally sebstBoat/ess2vd th one
or nore substituents chosen froma hallogen atom Z1 is absent or
represents an V—I— Z2 is absent; Z3 i s absent
or represents®a n@f’fﬁ??%ﬁ@”@%@b‘)uq n the formof an acid or a base or an
addi tion sal te wizths apseagi d or with a base. 25 Anong the |atter conpounds,
mention may be nmade of those in which: nis equal to 1; D represents a
bond; Wreprtsé®tisaBsenE4 group; 30 X1 represents a nitrogen atomor a

-CH=CH groups 2z4%cpRBERSEMEhAEhOYBESN atomor a nitrogen atom X3
represents an oxygen atomor a nitrogen atom one of X1, X2 and X3 being

other than a 'ﬁl“ﬂ? BrPf ap GAid or ribasger pe gAdigeM salwify an é(ﬁiéﬁr&’!tﬁﬁlt@ﬁea
(C1-04)al kyl group; WO 2012/011081PCT/1B2011/ 053278 11 Y represents an
aryl group; Z1 is absent; Z2 is absent; represents a nethyl ene
group: 5in the ASIRIIhe BiereemPQInds, BaRiiongRaybe %Q?Pf@ﬁs%ﬁ‘lwh'mth an acid
or wth a basg. rﬁ?‘éHGalttQQ dratter conpounds, nention may be nade of those in
which: nis equal to O or 1; D represents an oxygen atom 10 Wrepresents
a -CH group;e* XRirepegseaisemaexygemaiorogen atom or a - CH=CH group; X2

repr esqﬁut S a pi t\l(l?&)qgse%ttsogn—CH- group;
e X1 represents a nitrogen atom or a -CH=CH- group;
o X2 represents a nitrogen atom;
e X3 represents an oxygen atom or a nitrogen atom; one of X1, X2 and X3 being
other than a nitrogen atom;
15 ¢ R1, R2 represent:
o independently of one another, a hydrogen atom or a (C1-C4)alkyl group;
o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;
e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being
2

(e)

optionally substituted with one or more halogen atoms;
o Z1 is absent or represents an -NH- function;
e Z2is absent;
e Z3is absent;
in the form of an acid or a base or an addition salt with an acid or with a base.
25
Among the latter compounds, mention may be made of those in which:
e nisequalto1;
e D represents a bond;
e W represents a —CH- group;
30 o X1 represents a nitrogen atom;
o X2 represents an oxygen atom;
e X3 represents a nitrogen atom;
¢ R1, R2 represent a hydrogen atom;
e Y represents an aryl group;
35 e Z1is absent;

e Z2is absent;



X3 represents an oxygen atomor a nitrogen atom one of X1, X2 and X3 being
other than a nitrogen atom 15 Rl, R2 represent: independently of one

anot her, wohytvogsm at om or a (Cl-04)al kyl group; Rl ardTR220mmys32T® m wth
the carbon atomto which they are att®&ched, a -(03-Cl0)cycl oal kyl - group;

Y represents a -(03-Cl10).cycl gal kyl -, aryl or aryloxy group, said groups
bei ng 200pt i Oha’z‘(sjegrﬁﬁgrﬁ%méﬁylwr}/qw%pre or nore halogen atoms; Z1 is
absent or repinasefir® clan-abidorfalizgtiopdn addition salt will2am scialps @ith a base. Z3
is absent; in the formof an acid or a base or an addition salt with an
acid or wwith a base. 25 Anpong the |atter conpounds, nention may be nade of
t hose i n which: Antorigthe @iitat cdripduinds Dnégtphasgnibe madéonthpse Wwisiph:esent s a
-CH group; 30 X1 reﬁ)r?yﬁnti_a nitrogen aton X2 represents an oxygen

at om 3 rept edURE8U P F dgen atom RL1, R2 represent a hydrogen atom Y

represents ane amyle ggS@H@;anS@(y%é.n bOMOISERdnd; Z2 is absent; WO
2012/ 011081PCT/ 182811/ 053278 12 Z3 represents a nethylene group; in the

formof an actdWreniesadsea ofHadrow@di tion salt with an acid or with a base.

Anong t he Iat;ey1%ﬁé@%g§,_d@gm_c§}owy be made of those in which: 5 nis
equal to 0 or 1, represents an oxygen atomor a bond; Wrepresents a

-CH group; * X2representsa nitrogen atom;
10 e X3 represents a nitrogen atom;
¢ R1, R2 are absent or represent a hydrogen atom;
e Y represents a -(C3-C10)cycloalkyl- or aryl group;
o Z1 is absent or represents an -NH- function;
e Z2is absent;
15 o Z3is absent or represents a methylene group;

in the form of an acid or a base or an addition salt with an acid or with a base.

Among the latter compounds, mention may be made of those in which:
e nisequalto1;
20 ¢ D represents an oxygen atom or a bond;
e W represents a —CH- group;
o X1 represents a nitrogen atom;
o X2 represents a nitrogen atom;
e X3 represents an oxygen atom;
25 ¢ R1, R2 represent:
o independently of one another, a hydrogen atom or a (C1-C4)alkyl group;
o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;
e Y represents an aryl or aryloxy group, said groups being optionally substituted
30  with one or more substituents chosen from a halogen atom;
e Z1is absent;
e Z2is absent;
o Z3is absent or represents a methylene group;
in the form of an acid or a base or an addition salt with an acid or with a base.

35
Among the compounds of formula (1) that are subjects of the invention, mention may be



X1 represents a -CH=CH group; X2 represents a nitrogen atom 10 X3
represents a nitrogen atom Rl, R2 are absent or represent a hydrogen
atom Y wepresamiss a - (03-Cl0)cycl oal kyl - or aryl groupCT/1E#d11/853a8sent or
represents an -NH function; Z2 is aldsent; 15 Z3 is absent or represents a
met hyl ene ro(fpdf in the formof an g) d or a base or an addition salt with
an acid or ' & Pa e'n%'é'st%oéjf ‘er conpounds, nention may be nade of
those in which: nis equal to 1; 20 D represents an oxygen atom or a bond;

Wrepresents a rou X1 r ent s nltr en_at sents a
i tr ogen acumng 53 op@ppibis e Sra L FEETF S et e RE Bt o P

I ndependentradeadf agnmeuminatHier n isseduatitoolgen at om or a ( Cl- 04) al kyl group; R1
and R2 gay form with the carbon atomto which they are attached, a
-(03-C10) cycl oal kyl - group; Y represents an aryl or aryloxy group, said

groups bei mgn@@tthenaﬂnbgurﬁjsbﬁh‘drmwtae(di) tBﬁ)lwire Isulojeets of thenineensiomsheérttioamiay Ehosen
froma halg bse 1S ab ent; Z3 is absent or
represents"ga(%‘e(ﬁ nélfpe'nd\l%%bﬁ F?Weﬁ{gs ?'6%3{9(?1” YMacid or a base or an

addition salt wth an acid or W|th a base. 35 WO
2012/ 01108%\%%%/9:'@%%%%/;)8&3023 ot% formula (1) that are subjects of the invention, mention may be

10  made of a group in which D represents a bond.

Among the compounds of formula () that are subjects of the invention, mention may be

made of a group in which W represents a —CH- group.

15  Among the compounds of formula (1) that are subjects of the invention, mention may be

made of a group in which W represents a nitrogen atom.

Among the compounds of formula (1) that are subjects of the invention, mention may be
made of a group in which X1 represents a nitrogen atom.

20
Among the compounds of formula (1) that are subjects of the invention, mention may be

made of a group in which X1 represents a -CH=CH- group.

Among the compounds of formula (1) that are subjects of the invention, mention may be

25 made of a group in which X2 represents an oxygen atom.

Among the compounds of formula (1) that are subjects of the invention, mention may be

made of a group in which X2 represents a nitrogen atom.

30  Among the compounds of formula (I) that are subjects of the invention, mention may be

made of a group in which X3 represents an oxygen atom.

Among the compounds of formula (1) that are subjects of the invention, mention may be
made of a group in which X3 represents a nitrogen atom.
35



made of a group in which nis equal to 0. Anong the conmpounds of fornula
(I') that are subjects of the invention, nention may be nade of a group in
whi ch n iwoegleliiaso 1. 5 Anong the conpounds of formul apPCir)iBithabssarse
subjects of the invention, nention maM be made of a group in which D

represents an_ oxygen ato t he conpo of .formula t hat

b sub) ot ey R ESmRbEEias formutd AR i BRER S B Bria P it oh o
represents naadeoorda ghoam t/vhtehcxnmmresksnt@fa hivogar atofd,)X2 laatl X3 eerabgrect s of
t he |nvent| made of a group in which Wrepresents a -CH

group. 15A@6W§6Pﬁ’°n&8%'68¥?/ Or'?or mula (1) that are subjects of the

i nvention, nmention may be made of a group in which Wrepresents a nitrogen

ds, of . f bj e f
Mvent i 8o A GR TR G R auPLP  aplls SPRboREKEYRTHT oBenibl v ¢ ogen
atom 20 Ammug ¢fhee gowppowideh X réoresedta -CH-CGHiaX2aamel X3Bibgmresent af nitrbgen

i nventi on, ac[réenti on may be nmade of a group in which X1 represents a - CH=CH
group. nlim)ng t he conpounds of forrmula (I) that are subjects of the

invention, nmention may be 25made of a group in which X2 represents an

oxygen ato A t he Conm nds, o éorrrul at._ar sub cts_of the
Trventi on. AmER chilfo SRR TG GRTE rton oL i e Epd R FEE s f ogen
atom 30Anmomgletdia groopoumkish &1, Rarrapreger(t) hdepeatdeatheofsane) amtherod hydregen

i nvention, pentio \V rrade of a group in which X3 represents an oxygen
atom Armn t(trﬂgr%ﬁpvg"'l)tag 8f°uf°or mula (1) that are subjects of the

i nvention, nmention may be made of a group in which X3 represents a nitrogen

at om 012/ 1081PCT/ 11/ 78 14 ounds of fornmula

T hat ardrotie 0B baA RS P, B ORAR: ot SRR of B a8k iR 7

whi ch X1 rermdesefntasgraumnm nvageEn Rt dRB fofdh, awith xe capoe%orh ta \mhlbln dben asg om or
hat ar e subj ects of

an oxy unds of for

the | mygnt i tﬁ‘gp‘ r?gﬁtw Cn@cy%"a ade 6f "3 gt o u%“a”ﬁ{ m%%‘ R kY 9r85Pesent s
-CH=CH, X2 and X3 represent a nitrogen atom Anong the corrpounds of
forrrula(l) hat., ar t LNV nt| nt.i lomaeof a
group in \Mﬁrﬁ%ngﬂg g@wﬂdseose?{ a@cefe fesih SH?J 9’58% ne\PezQFtI n%'o ogen
atom or a (GEide@f)padrayp mg'vtmtpY represehtsaag(QBIc@m)quinalkyﬁgroub forrrul a (I) t hat

are subjects of the invention, nmention may be nade of a group in which R1,
R2 form with the carbon atomto which they are 15attached, a

- ( C3- C20) cyohaegl thy compounas oﬁﬁurrmulzaa(rl)tthahﬂralsmy]eetsof/thleorpwetmpgm rgerdiop maineng t he

conmpounds of or.mu a{, are _subje be
e of a ISR e Y 5P RS o afhen B YR S gPETh 5B Arong
t he corrpoursdsi gbup demgl @ptu()hallyt ehmstnateei wittbjope tos nmciretsluesutwesttchose,n fn@mta on
may be mad roup. presents an. ar

Pafbgefl ARG Pdrd MGl BPRIERE Hiim8r 3 Yo RP BBy by mare ¢

particul arl y

one or nor @asttmbhatlytaueethmyogtomen froma hal ogen atom nore particularly a

fluori Be atomor a (C1l-Co6) al koxy group, nore particularly a nmethoxy group.
Among the compounds of formula (1) that are subjects of the invention, mention may be

made of a group in which Y represents an aryloxy group, more particularly a phenyloxy

group.

30  Among the compounds of formula (I) that are subjects of the invention, mention may be

made of a group in which Z1 is absent.

Among the compounds of formula (1) that are subjects of the invention, mention may be
made of a group in which Z1 represents an -NH- function.

35
Among the compounds of formula (1) that are subjects of the invention, mention may be

made of a group in which Z2 is absent.



25 Anong the compounds of fornula (1) that are subjects of the invention,
mention may be nade of a group in which Y represents an aryl oxy group, nore
parti cul avbyor/qmiesnyl oxy group. 30Anong t he conpounds ofcraBrmi/es3gts t hat
are subjects of the invention, nenti o may be nade of a group in which Z1
is absent. Anong the conpounds of formula (lI) that are subjects of the

i nvention, nention may be nmade of a group in which Z1 represents an -NH
function. %nomaemb&m&tmmumméﬂa}ésaﬁsct%f iNeOmMg@ntibre, ncantipo unmag/sbeo f
formula (1) Q% at._are sub qgi t he, i nve on, nention nmay be nmade of a
group in wiiddy &3 gy BIUe %\r%‘?%{)f %@eg}y {5 9"%Rong t he conpounds of

formula (1) that are subjects of the invention, nention nay be made of a

group i ich and Z3 ese l, -CH group,.thus : oal kyl
oroup. 8 "Arichetfe SPReB B IRREI e artieude sy B e N liSt ThoR R e

i nventi on, nmetetof@argromgyintvenidOB2ded @8 reprgseripa i n whi ch Z2 and Z3 represent a
=Cc- Hgroup, thus form ng a double bond. Anobng the conpounds of formula (1)
that are subjects of the invedti on, mention nay be made of a group in which
Z3 is absent. 15 Anong the cm(?bbunds of for mul a (I) that are subjects of
the invention, nention nmay be [nmade of a F@ rlhll‘B Z3 represents an
oxygen atom and Z2 represents a AQURyER ”é’ FOYEOY2HOVP- CH or =C I H
group. Anmong the compounds of fornula (1) that are subj ects of the

;P\érenn;:’lgnzf\%e(gﬁ Eggﬂméoglqeg)?g%;wke@dﬁr ou 6}92;’\’2 oﬂ%e mven?grﬁ err?eenrhon may tg)exygen
10  made of a group in which Z2 and Z3 represent a

—C—
H group, thus forming a double bond.

Among the compounds of formula (1) that are subjects of the invention, mention may be

made of a group in which Z3 is absent.

15 Among the compounds of formula (1) that are subjects of the invention, mention may be
made of a group in which Z3 represents an oxygen atom and Z2 represents a
methylene group or a

—C|3H or —C—
| H
group.

20
Among the compounds of formula (1) that are subjects of the invention, mention may be
made of a group in which Z3 represents an oxygen atom and Z2 represents a
methylene group or a

.
| group.
25

Among the compounds of formula (1) that are subjects of the invention, mention may be

made of a group in which Z3 represents a methylene group.

Among the compounds of formula (I) that are subjects of the invention, mention
30  may especially be made of the following compounds:

- trans{4-[4-(5-benzyl[1.2.4]oxadiazol-3-ylcarbamoyl)phenyl]cyclohexyl}acetic



| -CH group. 25 Anong the conpounds of forrmula (I) that are subjects of the
i nvention, nention nmay be made of a group in which Z3 represents a
met hyl enewQr2o1gm11081 Anong t he conpounds of forowiB20iids3ereat are
subjects of the invention, nention 30way especially be nade of the
fol |l ow ng corrpoun@s: -
trans{444- (5- beRZYI [ 1. 2. 4] oxadi azol - 3-yl car banoyl ) phenyl ] cycl ohexyl | acetic
WO 2012/ 011081PCTatdaqa-13-6632/1 8.2 Goxadiadol-5-ylcarbamoyl)phenyl]cyclohexyl}acetic
trans{444- ( 3- ben(z:%I [ 1. 2. 4] oxadi azol - 5-yl car banoyl ) phenyl ] cycl ohexyl | aceti c
acid ci s-444-(§‘- enzyl [ 1. 2. 4] oxadi azol - 5-yl car banoyl ) phenoxy] cycl ohexane-
5car boxyl i ¢ aci dcis-4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenoxy]cyclohexane-
cis-4-{443-(3,5-difl yorobenzyl)[ 1. 2. 4] oxadi azol - 5-yl car banoyl ] phenoxyl cycl o
hexanecar boxyl i Sar§)8f(¥LJ'C atn”
Ci s-4-{443- ( 1- pheisy-{y[GH 08 B+ diftydrothehz )[4 2o extidiezol-5-§lcgitbaardyiprenok yibwiex y | cycl
ohexanecar boxyl i ¢ aceicdrblo'l' .
cis-4-{443-(1- r’n@%@ﬂ gk Bf%'ﬁﬁ gt hyl [ 1. 2. 4] oxadi azol - 5-yl car banoyl ] phenoxyl -
cycl ohexanecar bexigt4-4-[@e(fl gphenylcyclopropyl)[1.2.4]oxadiazol-5-ylcarbamoyl]phenoxy}-
;lr onf/llll gB;iEihgn%%/Igr\]eetxgxééalrngyﬁ g())(lgdl azol - 5-yl car banoyl ) phenoxy] cycl ohexanec
{ 444- ( 80benzyl py ciseai-[3-(3-myétbyr bpramy lejiptie 2 padEzokeyighibaceyigheackyd- 15-
g:';bgisl I( (E:S g’éflj%(?&%é&'a%&aqg%fié gé;}él n- 3-yl car banoyl ) phenoxy] cycl ohexane-
Ci S- 445- ( 3- benzykis#4-2-@}preacxyazaihyl3 - 2/4 o zadicarob iy)qayrantbyl)pRendxgicydloy cl ohexane
carboxylic acidhxn boxvlic acid
trans- 2-{444-( 3- Be%ze)(/‘?f P }ﬂ Aﬁ oxadi azol - 5-yl car banoyl ) phenyl ] cycl ohexyl | -
20cycl opr opanec al{4}£ﬂx§6|—tbenzyalpyrdﬂazin-3-ylcar_bamoyI)phenyl]cyclohexyl}acetic acid
Lrans: (8) - 3-{444c3 mayiobe s AHRAThAZA 3 ik AR ARTaM dsg! ohexy!
trans- 3- {444- ( 3<cbeozylic[atid2. 4] oxadi azol - 5-yl car banoyl ) phenyl ] cycl ohexyl | prop
ionic acid 25- , , -
ci s- 444- ( 6- pheny FErt Rap A gL #4929 220 BallEy P PRI S Py sghReane

carboxylic acid

- trans-2-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclohexyl}-

20 cyclopropanecarboxylic acid

- trans-(E)-3-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclohexyl}-

acrylic acid

- trans-3-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclohexyl}-

propionic acid

25 - cis-4-[4-(6-phenylaminopyridazin-3-ylcarbamoyl)phenoxy]cyclohexane-
carboxylic acid
- cis-4-{4-[6-(4-methoxyphenyl)pyridazin-3-ylcarbamoyl]phenoxy}cyclohexane-

carboxylic acid

30 It should be noted that the above compounds were named in IUPAC nomenclature by
means of the ACDLABS 10.0 ACD/name software (Advanced Chemistry

Development).

In accordance with the invention, the compounds of general formula (1) may be

35  prepared according to the following processes.

In the text hereinbelow, a “protecting group” (PG) is understood to mean a



carboxylic acid

Ci s-4-{446- (4- met hoxyphenyl ) pyri dazi n- 3-yl car banoyl ] phenoxyl cycl ohexanecarb
oxylic acwd28aiishoul d be noted that the above conpounasTuBzoa1/nEsaesd i n

| UPAC nonencl ature by neans of the AODLABS 10.0 ACD/ nane software (Advanced

Chem stry Devel rdance w inventhon, t he

. . [ ith.th
compounds AHOGeRBl B! R e BsRaR P eRARR el R ch &
fol | ow _ngl iy do@ g S@san amhezemmg)amamem/atﬂz@mﬁh@&ﬁm&uaha, ¢y eegentlad thmkes
it possible ne_.han

n_the , t 0 pr.afect reactive function such as
nyr oyl o2 eitie S PRG el ubaIdas SvniledsS Sreimies g efhecorots 5
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and Z1 as defined previously.
Synthesis of the intermediates
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In scheme 1, the acid chloride of formula (A) for which R represents a benzyl
group is reacted with cyanamide in a polar solvent such as THF in order to give the
acylcyanamide of formula (Il). This is reacted with hydroxylamine hydrochloride in the

25 presence of a base such as pyridine in a protic solvent such as ethanol in order to

result in the aminooxadiazole of formula (l11).
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30 In scheme 2, the acetonitrile of formula (IV) for which R represents a benzyl,

3,5-difluorobenzyl, phenyldimethylmethyl or phenylcyclopropyl group is reacted with
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of a baseweuwotr/masostiri et hyl amine in a polar sol vent suchpa3/B2abbI2TTERt hane
in order to give the hydroxyam dine o8 fornula (V). The latter is reacted

with trichloroacetyl chloride in the presence of a base such.as. pyridine in
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pyridine in an apolar solvent such as toluene in order to give the
5 trichloromethyloxadiazole of formula (VI). This, reacted with aqueous ammonia in a

protic solvent such as methanol gives the aminooxadiazole of formula (VII).
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10 In scheme 3, the chlorotetrazolopyridazine compound of formula (VII) is
reacted with the benzylcyclopentylamine of formula (1X) at a temperature between 150
and 200°C, for example 190°C, to give the benzylcyclopentylaminotetrazolopyridazine
compound of formula (X). The reaction of the latter with tributylphosphine at a
temperature between 150 and 200°C, for example at 180°C, provides the

15  aminopyridazine of formula (XI).
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In scheme 4, the compound of formula (XIV) is prepared by a Horner-
20  Wadsworth-Emmons reaction starting from ketones of formula (XIl) comprising an acid
function protected by a protecting group PG1 such as an ethyl group and derivatives of

formulae (XIII) comprising an acid function protected by a protecting group PG2 such



ci- NN -N14- VIII 10ln scheme 3, the chlorotetrazol opyri dazi ne conpound
of formula (VIIl) is reacted with the benzyl cycl opentylam ne of formula
(I'X) at awoenpanaisur e bet ween 150 and 200C, for exanpl ept30B2011/053g7ve t he
benzyl cycl opent yl ani not et razol opyri da®i ne conpound of fornula (X). The
reaction of_t W.th t but phasphi ne ate eratur bet ween 150
hnd 2006, P8 BN Brout'h g geler BB RE BR e BicapRR R Bhoth Rer AR
(XI'). Scheirethe prosaceafa Bgsetdueh @erqmduundhyﬁrrdborrlmmbam()éﬂﬁd) ofi fsrnmrler())élr\/eak by a

Honer- 20 [t S.J.2act] rtin mketo es .of r mu XIl)
conpr 1 st ng ACAET4CH HEBREreenr 6 PLa et Bl R ol dhs wyBgFRuS wdirdints. an
et hyl groupueands @éranvhkihiorés tofgivieo after mery(sf)éllrlzht)orcmmtrarm aftgnrmmnamfcﬂorfnmtuzt i on

d 2/ 0 081PCT. / 278
D0 s a1 eV E TG EE b Bl BPial ordalfde kY RufONEls ot ot PR 6D o
room-t errpenrattmer eresend:ehef fithse r‘nydrcxxfdeambasmxmta: lof @slas Gdivenshyudhi ake waldre

conpound of f drogenated in the presence of a transition
metal such n?;\s ?)néﬂ F"& fe V%q{mi{' ?%I ar solvent such as ethanol in order to

gi ve, aft erTheexonmUadisi ofZfatraa (Xl heay bapsepzoapacoodding td @schdnse Begoded inThe
acid of formoula ed by hydrolysis of the ester of fornula
(XV) in théhep tgr@é %é(ft)?’?%ge}mydroxi de in a mxture of polar solvents
such adOwater, net hanol and tetrahydrofuran. The conpounds of formula (Xl 1)
may be pre red cordi ng to a schene described in the literature (WO

2003/ 09977 cherre 5 In scheme 5, the conpound of formula (Xl X)
i's prepared by a Honmer Wadswor hOEm"rDBs reaction starting fromthe ketone of
formula (XVIl) and derjyaig ve ‘S\qlf’ reGxNime (XVI | | crosr ng an acid

“retlhyP@roup in a

function protected b
> reGin the presence

rot ectdng qgr oup PGL such &
pol ar sol vent s NG

et r ahydf of uran at room )
of a base such pdi um hydri de. The conpoun formul a XI)%( IS

hydr ogenat ed Hgr T presence of a transiti g™ such as|palladiumin a
pol ar sol vent sud¥llas tetrahydrofuran in order to predom nantly give the
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15  of formulae (XVIII) comprising an acid function protected by a protecting group PG1

such as a methyl group in a polar solvent such as tetrahydrofuran at room temperature
in the presence of a base such as sodium hydride. The compound of formula (XIX) is
hydrogenated in the presence of a transition metal such as palladium in a polar solvent
such as tetrahydrofuran in order to predominantly give the trans compound of formula
20 (XX). This is converted to the triflate of formula (XXI) using a reactant such as triflic
anhydride in a polar solvent such as dichloromethane, between 0 and 25°C, in the
presence of a base such as triethylamine. The acid of formula (XVIb) is obtained by
hydroxycarbonylation of the triflate of formula (XXI) in a polar solvent such as dioxane,
between 100 and 120°C, by methods chosen from those known to a person skilled in
25 the art. They include, infer alia, the use of a carbonylation reagent such as

molybdenum hexacarbonyl and of a palladium catalyst such as palladium diacetate.

Scheme 6
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of gen%al ff ornmula (XXVla) arée describ the literature gV\D 10/ 086551) .
ormula (XXV). The acid of formula (XXVI) |s obtained by deprotection of the
intermediate of formula (XXV) by methods chosen from those known to a person skilled
in the art. These include, for an acid function protected by a protecting group PG2,
such as the fert-butyl group, inter alia, the use of trifluoroacetic acid or of hydrochloric

acid in polar solvents such as dichloromethane or dioxane.

15
Scheme 7 gives details of a synthesis of intermediates in which D represents a
bond or an oxygen atom, W represents a -CH- group or a nitrogen atom, Z2 and Z3
represent methylene groups, a -CH=CH- group or are included in a cyclopropyl. These
compounds will be referred to hereinbelow as compounds of formula (XXVII).
20

0 0 0 0
O Zg_zz_{ N Z3‘_ZZ_<
HO w _ H,N w _
| P 0-PG, | P 0-PG,
D D

XXVia XXVII

In scheme 7, the compound of formula (XXVla) comprising an acid function
protected by a protecting group PG1, such as a methyl or tert-butyl group, is reacted
25 with ammonia in the presence of a coupling agent such as 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide in a polar solvent such as dioxane in order to give
the amide of formula (XXVII).
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25  the presence of HOBt in a polar solvent such as dioxane at a temperature of 80°C in a
microwave device or the acid chloride derived from the acid of formula (XVI) in the

presence of a base such as triethylamine in a polar solvent such as acetonitrile. The
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In scheme 9, the trichloromethyloxadiazole of formula (VI) is reacted with the
amide of formula (XXVII) in the presence of a base such as sodium hydride, in a polar
solvent such as tetrahydrofuran, in order to give the oxadiazoles of formula (XXXI). The

25 latter is treated by an alkali-metal base such as lithium hydroxide in the case of a
protecting group PG1 such as a methyl group or in the presence of an acid such as
trifluoroacetic acid in the case of a fert-butyl protecting group so as to provide the

corresponding carboxylic acid of formula (XXXII).
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will be referred to hereinbelow as compounds of formula (XXXVII).
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In scheme 10, the aminopyridazine of formula (XXXIII) is reacted with the acid
chloride derived from the acid of formula (XXVI) in the presence of a base such as
triethylamine, in a polar solvent such as acetonitrile, in order to give the imide of
formula (XXXIV). The latter is treated with hydrazine in a basic polar solvent such as
15  pyridine and gives the amide of formula (XXXV). This, under hydrogen pressure in the
presence of a metal such as palladium and of an acid such as hydrochloric acid
provides the corresponding intermediate of formula (XXXVI). The latter is treated with
an alkali-metal base such as lithium hydroxide in the case of a protecting group PG1,
such as a methyl group, in a mixture of polar solvents such as water and
20  tetrahydrofuran in order to provide the corresponding carboxylic acid of formula
(XXXVII).
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NWVR), as desc d her ei nbel ow, are recor, at 400 Mz in DMSO-d6, using
the peak of DN&Q

¥ d6 t he reference. Thg mfts 5 are expressed
in parts per ml I,ﬁn@@umz The observed sid | exp ssed as foll ows:
s = singlet; d =Ho f irlplet = rrldltnmet >si ngl et .

The LC M5 col umi,aghg, t hélcexa 0 dat egt he peak d dent d b mass
spectronetry. The conpoun anal\yzed~py |iquid chronm)qgra g
detector at 220 nm coupl €d to a ¥ass speotroneter with an el ectrosgray

i oni zation tector. The anal yti cal mef is detail ¢d bel ow. UPLC/ MS -
gradi ent of in - water/ACN TFA

OH o _
@oo l
’ o
o
5 In scheme 11, the aminopyridazine of formula (XXXVIII) is reacted with the acid

of formula (XXII) in the presence of a coupling agent (for example, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide) in a polar solvent such as dioxane, at a
temperature of 80°C in a microwave device in order to give the compound of formula
(XXXIX). The latter is treated with hydrazine in a basic polar solvent such as pyridine
10  and gives the amide of formula (XL). The latter is treated with an alkali-metal base such
as lithium hydroxide in a mixture of polar solvents such as water and tetrahydrofuran, in

order to provide the corresponding carboxylic acid of formula (XLI).

In schemes 1 to 6, the starting compounds and the reactants, when their
15  preparation method is not described, are commercially available or are described in the
literature, or else may be prepared according to methods which are described therein

or which are known to a person skilled in the art.

Another subject of the invention, according to another of its aspects, is the
20 compounds of formulae (XXIX), (XXXI), (XXXIV), (XXXV) and (XXXVI). These

compounds are of use as intermediates for the synthesis of the compounds of formula

().

The examples that follow describe the preparation of certain compounds in



TOmn: 98% A - T 1.6to T 2.1 mn: 1000B - T 2.5t0 T 3 mn: 98%A Route
A: water + 0.05% TFA, route B: ACN + 0.035% TFA Flowrate: 1.0 nL/mn - T =
40C - i njwotzoidospl 35Acquity BEH C18 col umm (50*2. 1 merCTABI11/p38R78 WO
2012/ 011081PCT/ 1 B2011/ 053278 27 Synthsis of the internedi ates Exanple 1:

5-benzyl [ 1. 2. 4].oxadi azaql - 3-yl.ami ng_ 1. 1 _Synt hesi s _af .phenyl.acet yl i d
2150 m - orcrarb R Tie BiRydRes Srantned SRt limPR B ag e bElL R 0%
sol uti on ofilugtr3@e the qfresoodiinuentyranBre demb&6 ofnthé ,cotpeqnds igived GisndxandplddHF

cooled to 4C_ The reaction, nmediumis. brought. reflux for 6 h After
cooling, it eque%todf?‘Pﬁ‘? L IR ﬁreeaaht% NeIRBPEPY: ‘é(h'&ﬁx(ﬁ'&éﬁ%tﬁsaﬁ‘? ﬁh‘?’(BlP%'rS.”u?Wée%asi c
aqueous phasd phgsiedat ipehderted df a fpkcempoantd axbdrdagttedhalisvergiodi chl or onet hane.
The orggni c phase is dried over sodiumsulfate, 10filtered and evaporated
to gi ve“phenyl acetyl cyanam de which is used as is in the remai nder of the
synt hesis. 1.2 Spyefitiesirg afbré-dteonz ghfl 2npirgdoiwadilaz afe- isedl am ne

Successi vely added to 20 nL of ethanol are the phenyl acetyl cyanam de from
15 the preceding step, 1.25 g of hydroxyl am ne hydrochloride (18 nmol, 1.5
eq.) and 3.4 nL AGIN pyri di neetbdi8ilemol , 4 eq.). After reacting for 36 h, the
mediumis triturgted in water filtqred. and washed with water to give 1.12
g of 5-benzyl [1.%’6‘4] oxad;ﬂgg\()'?é-’ §?ru§ﬂ% A8, MrH+=176. 20 Exanpl e 2:
3-benzy0[ 1. 2. 4] @di azol - barpbayfiiméd2zdle Synt hesi s of

N- hydr oxy- 2- phe cetam din , ced successively in 60 nL of

et hanol are 4.6 of ph @y(ﬁ%agcgﬁlloﬁ;b@n?%?-ggemml, 1 eq.), 3.46 g of
hydr oxyl am ne hy@rochl ori degred® C8Riusnol , 1.25 eq.) and 25 8.33 niL of
triethylam ne ( 78 mol . %)?1 F%id)e' The nmediumis brought to reflux for
3.5 h and evaporat’ed. The Y gL? I's taken up in dichl oronethane and washed
with water. Thecorgani ¢ pbaseeicsntinétess over sodium sulfate, filtered and
evapor qged. The of &i due iaiicohr orrfaettﬁ) raIHhed on silica gel, eluting with a
1/ 1 ethyl acetaterheptane MXre. 29 8 of N hydroxy-2-phenyl acet am di ne
grg obt ii gefl. 3@e2. 2 S%/Rt :chsdrgpczsfltion i I 0 41 M of
-benzyl-5-tric nmet hy : xadi e : o]

trichl oroacetyl rIHc '{‘lgri de fléj}'g%th%'r]c’pﬁ@g%q.) are added to a sol ution,
cooled to 4C, ofDMEM g of Dhidegch’®kjnirdumhessyehiéa dMealiindModified. 33 mmol , 1 eq.)
and of 1 nmL of idine (12.36 | . .3.7 eq.) in 4 nmL of toluene. The

medi umis br ougﬁf\/ﬁ%o 35 é%%?%%?@'dﬁ, evaporated and taken up in diethyl
et her. 20he or gamMS@hase dsnetiaghefdxidet h water, dried over sodium sulfate,
5 benzy - 5t oRat amet hy N A7 ST 4 BingPronypsarbodimide hyarochiorde

2012/ 011081PCT/ HBPAL 1/ 0532h8lenediaminetetraacetic acid

eq. equivalent
ESI+ electrospray ionization
25 g gram
g constant force of gravity = 9.81 m-s™
NMR nuclear magnetic resonance
h hour(s)
H,O water
30 HOBt hydroxybenzotriazole
HPLC high-performance liquid chromatography
Hz Hertz
LC-MS liquid chromatography-mass spectrometry
M mass
35 MHz megahertz
mg milligram

mL milliliter



28 2.3 Synthesis of 3-benzyll-1.2.4loxadiazol -5-yl am ne 0.83 g of
3-benzyl-5-trichloronethyl[1.2. 4] oxadiazole (3 mol, 1 eq.) are placed in 6
mL of netwearroi2/am$16 nL of a 7 N aqueous sol ution of amromiiB0i#@2s3ersol , 14
eq.) 5 are added. After 3 days, the msdiumis evaporated and the residue is
chr omat ogr aphed on sili caggﬁl eluting with a gradient of ethyl acetate in
hept ane t hat vali'8s from /J’I?WSO% 0.270 g of

3-benzyl [ 1. 2. 4] oxadi azol - hiliealesne i s obtai ned. Exanple 3:

N- benzyl - N-cycl Rf)entyl pyridazine-3, 6-di am ne 103.1 Synthesis of

benzyl cycl opentyl [ 1. 2. 41t PP%I o[ 1, 5- bl pyri dazi n-6-yl am ne 0.8 g of
6-chl oro[ 1. 2. 4] M azol o[ 1nandrgigr i dazi ne (5.14 mol, 1 eq.) and 0.9 g of

benzyl cycl opent ine (5.14 I eq.)..are placed in a seal ed tube. The
medi um gs heat e#Bgn 190C P%?Spgg%'t?lg%é‘?cﬁsegl'T?’Sl g of

benzyl cycl opent yh.p1. 2. 4] t medtinglpofrit, 5- b] pyri dazi n-6-yl am ne. 15MrH+=295.
3.2 Synthesis of N benzyl-N-cycl opentyl pyri dazi ne- 3, 6-di am ne 1.51
g of benzyl cycl 88@myl [1. E?ﬁi¥ i I8[10[ 1, 5- b] pyri dazi n-6-yl am ne (5.14
mol ), 2.08 g ofpstri butyl pbasisipensq(abir® mmol, 2 eq.) and 6 nlL of
acetonitrile a”?:$§ aced i 8 2@ sreal ed tube. The nediumis heated at 180C
for 3 h and the vent i & eVAPSTETed. The residue is taken up in 56 nL of
acetic1acid andTEA nlL of wilueroacdtiveadedi umis brought to reflux for 3 h.
After cooling, it,ds br ouge?rt ht% Rjasi c pH using a saturated agqueous sol ution
of sodi um hydr og carbonat € 'and e racted two times usi ng ethyl acetate.
The organi ¢ phas#LC evapalatiégh pertbrinhece Bpiidicteomatoghapbyat ogr aphed on
silica gel, 25egH}i ng w tn a id'}eghl or onet hane/ met hanol / aqueous ammoni a
gradient that varies from@@’? .2 to 92/8/0.8 to give 0.4 g of

N-benzyl - N- cycl ofpént yl pyr hd@azn irem8nédedic@ncynérusM-H+=269. Exanple 4: 4-(4-
ert - butlgxycar bon)éli nmet hyl ¢ (I:Ir8huen>r%yl )benzoic acid 304.1 Synthesis of ethyl
4-(4-tert-but oxycar bonyl ne %y‘fe ecycl ohexyl ) benzoat e 5.63 g of
tert-butyl dietHlyl phosphopeetatage(20.3 mmol, 1 eq.) are placed in 20 nL of
di rethyl formam de with stirring. The solution is cooled to a tenperature of
4C by placing the solution in an ice bath, and 0.536 g of sodi um hydride
(22. 33 mmol, 1. Thegadioadivitheeasutdmenpie merformedsesinghd tFdy O8O GA25TIResacHingy of

et hyl 4-(4-gxocygcl ohexyl ). - benzoat 20 |, 1 eq.) are added and the
ice bath i élg?rg'r%@éngg %at@'rcrogelt% ??uﬁgerf(g?'(ki*%%’fﬂmt he round-bottonmed flask is
pl aced2dn an ice bath to cool the reaction nediumto a tenperature of 4C
and 0.049 g of di um hydrid 2.04 mpl , . 0. i.s added.. The . WO

20121 011081 PeT/ TE3TapOEAARE o GoRandarecra (e RtR o5 AR S8 e s,

t he m xt ur eré seqoaledeat 400t H200 DHLS©1ds,10simp thesisdaknof B Ogh rassthke frateesrerd
extract ed \Afdht hch%%?c rIﬂ‘hi(f:g 6deiqreter>]( lreset hlenr 'ar:[rheerorrn %Pli 5 r%P ee ci)bss \rNaeS hseldnaﬁls times
with brine. 'The org?aﬁl C phage S a?(ii edP¥vel'st |un(1°§u fate and gva%orat ed.
The resi duere sxpkssatndo fpllapbes! =osinget; idca dgeblet; él=utriplet; wi % Imudtiptpt adibeodd 5of
met hanalé i r%'n%ie?hl oronet hane ranging from0%to 5% 5.04 g of ethyl
4-(4-tért- B oxycar bonyl net hyl enecycl ohexyl ) benzoate are obtai ned. MtH+ =
345. 4.2 Synthesis of ethyl

4 (4t ort -but oxy U2 BAM RaPih EXETCRIATT ERALE die Pedh Mt Ren el
and 15. nL ofasst spaotbmatre. hacetnpounds Rae rartaglyzed eby Oq@Ed @hrahaﬂ)@%phy (UV .
pal| et o s S0 Pl 1o 8 02 Skl eBOIR LBl AER S
reacti 60 nediactori Bhef andicaldneihdd saretsietibatosd t o gi ve 4. 31 g of et hyl
4- (4-tert-but oxygarhgay! Gy SYEhR - daREKKNHs0Zoat e.
TOmin: 98% A-T1.6t0 T 2.1 min: 100% B-T 2.5t0 T 3 min: 98% A
Route A: water + 0.05% TFA, route B: ACN + 0.035% TFA
Flow rate: 1.0 mL/min — T° = 40°C — injection 2 pL
35 Acquity BEH C18 column (50*2.1 mm; 1.7 *um)



M i sobut ene+ = 291. 4.3 Synthesis of

4- (4-tert-butoxycarbonyl net hyl cycl ohexyl )benzoic acid 3.3 g of ethyl

4- (4-t er twbubojpcwn bonyl met hyl cycl ohexyl ) benzoat e (9. 52 pomaB201205327%q. ) are
di ssolved in 30 rrL of a 2/ 1 m xture of7 tetrahydrofuran/ nethanol, then 1.60
g of I|th| t]tg‘ dratet%{,&lo mmol, 4 eq. dissolved in 10 nL of

wat er) are g& ecf's? e'8 (EE“FSI? diumis stirred for 4 hours at room

t enper at ur e. The solvents are evaporated off and an aqueous sol ution of SQ2
i s added. btallgltﬁd S fl|tﬁ E?é'(ﬂl washed with water and dried
to give 2 ngn ? 8Pfy 3%8 %/'P’ Hyl cycl o- 25hexyl ) benzoi c acid.
4.4, Synt hes1 Svrﬂhesﬂs ai@eﬁvlédett/levanahud@xycar bonyl net hyl cycl ohexyl ) benzoi c
acid 0.5 er.t - but ox Yy ex enzpic acid is
Fecrystall zed (B byt EbaPRe I Beh ol R O P e 16

After filt rsatutiom o&ﬁcBch wf sgdiu.cydngmiakt (36 mmol, 3 eq.) in 30 mL of THF cooled to

30t rans-4- (4t rt bu car bony| net hyl cyel ohe ) n20| aC| d i ned.
1H NVR (408 é’j é%b#rfé'.g%to(%\ﬁ“ Xé/hr At i OHEte(az 7,36
( m J 9 Idthyl abétateZaMNéshed]yIﬂI)h watell rhedhasle agukods Idhase?lsl)amdlﬂdd?totm-l £68 (m

s 4142 O e d 83 B Bhorrdnd ok 28 e over sonum st

4- (4- hydr ofiteried ngrid) eyadoodted adnogiee (PhénRacetyiolanatideqwhichrie ydedced is in #0 nl
of THF in a 25|91d rofr,[oeugld botltorred flask under nitrogen. The solution is
cool ed to 4C"3HEN |r2: 36‘5'%% and 3 g of 60% sodi um hydride (75.04 mol, 0.97
eq.) are added portionw se. 16 88 g of nethyl dinethyl phosphoacetate (92. 67
mol , 51% . J 1\ THFln anot her 500 nL

r ound- bot t Sred . (mejv)s LA ond solution is cooled on an
ice bath and 4. szcgessNeEyOQdoBeddom myobﬂejllear(olzat)a 3@ phmMacétyl@Qammde dnoen added

portio S The_ i,ce bhat h and r
enper dbur 315 SrEost RBbed % of SVRPHo RIS, pifieliPi Hebmallin b Rdodert T on
i s added t@. 4 mé oﬁptyh(ylhe (ﬂ48mh‘myl4od§m$ Aieacetcting fdkB6dolthe mediunt setrituested iron

col ut i on -1 St Sl e Rl o e B Br o PR AT DR

et hyl acet atamindhe organl c phase is washed with water, dried over nagnesium
sulfate, filter +|_rx g éevaporated to give 17.16 g of nethyl

[ 4- (4- hydr oxyphenyl ) ycI ohexyl i dene] acetate. 15MrH+ = 247. 5.2 Synthesis of
nmet hyl 20- 4- (4- hydroxyphenyl )cycl ohexyl | acet ate 17.16 g of nethyl

[ 4- (4- hydr ny| i.dene ate (69.67 mol, 1 eq.) are placed
in 130 niL gg‘%%ﬂﬁe ?“n%gg qt]'e%éhxﬁ 'azkﬁgﬂaﬁmf‘?ogen 2.96 g of 5% 20

pal | adi um @it Sirdhesmbf I‘ﬂ-bv@@x%ﬁtdhenﬂa&aregm)g i s added and the reacti on

medi um i s pl ace(;,l ge%ycg%% 6@ ro(%e ]ér%lGarg 450?{$L %e pnﬁpy acétgrﬂ rﬁ' on
mediumis filteret rat 3 0 t

[ 4- (4- hydr ¢39.phemydl) tgg.l), cﬁ%ﬂglo} hymfb)aﬂamne hadrochingde (49.82ahmol, df257&4. Bénd M H+

= 249. hes f
1-4-(4- gl’l f8I %?or orP;Zf tﬁ%t%gl L@I%x@p ény%ggel B?}%)Enqdl'uar%é? g{ought to reflux fgr 63 ¢
of et hyl [%ﬁénbmaparyzmdeﬁ'y\b)reyldh@lrsatakbm axpemamehldrfiﬁmeﬂfanmld wdshed. yitrar e

nd 14 30 fer TR iRt R ER el BB L T S Rl ol B %7
triflic anhggduadés @I&@n&&gnanﬂed dn Zilieg.gel.aeletimpddétt! 3 Ut edsil \nebiptalinebtairoopwi se
otirred f ol iah 2 g i P BBl e BB 2o "ot racted wi th
di chl oBonet hane. The organic phase is washed with a 1N aqueous sol ution of
sodi um hydry B RS £F BNl e TROneS] uMh su fat e,

el (l),l/tl 29 \;\n th a @rdtddnbrmif trmrhloemamytyl ddetide €.660mhmeptiaheq.) aragadI@dfto@mo]m%I o]

L (4t r1 1 POBPIREhn gL Q) NRRER PYRY S RENGITS 4390 S0, S9! ot i
a WO 2012/ OMD&IBQIT(AM@MZL% OBRE,7B784.) in 4 mL of toluene. The medium is brought to

35 85°C for 2.5 h, evaporated and taken up in diethyl ether. The organic phase is washed

with water, dried over sodium sulfate, filtered and evaporated to give 0.83 g of

3-benzyl-5-trichloromethyl[1.2.4]Joxadiazole.



trans/cis ratio of 70/30. Ml -1+ = 381. 5.4 Synthesis of

4- (4- met hoxycar bonyl net hyl cycl ohexyl ) benzoic acid 5 0.4 g of nethyl

[ 4- (4-t riwburoraamedshanesul f onyl oxyphenyl ) cycl ohexyl ] acet ace/ngfo108s3am0l , 1
eq.) is placed, respectively, in 3 m28of dioxane in one 20 nL m crowave
tube. 0.142 g of nol ybdenum hexacar bonyl (0.53 mmol, 0.5 eq.), 0.024 g of
palladium (l11) acetate (0.11 mmol, 0.1 eq.), 0.058 g of

1, 1' - bi s(di%emh@membmw[eermmazél% giamimeol , 0.1 eq.), 0.257 g of

4-di met hyl am no

4 ot hyl am nogyd dne (2, 1omihorgReffi) 2 A as . dapaers piciss
mol , 20 edn ¥ ndref metbamﬂsnuél nyL atlglédN ad’de@us gblatiorsofreraneniadd? A€ f4osq.10
mnutes |naB|8(§,%Jg chi ne,. The reacti nneddu is filtered.
The fil Prafe® i 89%Esh ra’i‘sgf“@odfu&"%"aqf 8ﬂat38 s??eu eSIfuS NP
diluted w tchradma&d)@*gbhe&i hesmcaﬁxgeleelum@amtata gmdiefit tfhethyilemstate byheptdrtd thay, t he

i Tacted T CR O b SeREo T iR B RRadatihe Boblar R or

sodi um sul phate and concentrated to dr yness to gl ve 0.155 g of _
;105 gomat hm@ﬁ(%?nrp € gylkl &E&l%l lgcgc %%ﬁ&lgﬁ%qazzpr{e% gcdlamlnré a trans/cis ratio of
ci s- 4- (18- nat h&yntibesidboihdneyicy adpexi[ 024 tiend ofi ¢5- B]OVrmUazth@G Ylapynet hesi s of

i oxveyel ontlih SE kA ZAREE0 S YRMidiaine ¢ 14mdol g Landiofe b

of a 4/1 n‘ib)ehzym/ctoipemglanemre(ﬁrrm marob| 1. edp) & macedfm a s2aNdsabeutThemexfium is

trimethyl sil i azo a exa 1.6 eq

i opw o © TEBPhet rLEE, ot At Grolee 1 ouid ('t e Breihi g BpdeigEe
sol vent s amipyeidapobatiadineo gi ve 1.3 g of 25net hyl

trans- 4 hydrOXY$X$LOE§ anecar boxyl ate. 6.2 Synthesis of tert-butyl

ci s-4- (ﬁ met hoxycar b %Icyclohexyloxy)benzoate 1.1 g of nethyl

trans- 4- hydr oxycycl ohexanecar boxyl ate (6.95 mml, 1.35 eq.), 1 g of
tert-butyl /dr g ; mg 03 g of

tri phenyl pk&sp '

=3t e ed in 10 nL of
tetrahydrofuraniaél g omenlzyalnpm;mntyﬂ[ez 4]1trlézo1b[1cﬁ b]dymcmamm}plgmlraz(@dimmbxyl ate

(7.72 mol dde t he.reacti

Sireimg A of BolBhEsdiieCloertiol et At i M ehrlnliie thibtednat ea 10
dr ynesg0andetlal éubeuhe mediuet RWeadeHBO”Im&)rBrh ikt splvesiibieneparatedeThes
filtered off. The ani.c asecl s was t h, a.sodi hvdr.oxi.de sol uti on,
i ed over oS AT i SPIRC Bt pbal ARG "ty B B e PO RS BBt

Thi s residie reﬂ.nxclbr GriatAttpr aphldy, dnissbrbugta tgddasicepidtuisimg a\/isaturategra]deemﬁ of

ci o a- (4 moP AR L PROR R RRERE bRl SRt Rrdet ha Terselbind B k5 7s a2

benzoat e aeraeab’gammepﬂaseﬁjs’Se&mtdtedslasd dhe residue is chromatographed on silica gel,

Cis-4- X rbo hex enz acid &k ut yl
ol o a- B me B YER, RNy B BRE B BENERLE aMfriShe rdth: toar ks A o
pl aced i n 33R/0R t@92/610cﬂﬂocglm'r@mgaofed bé‘riwl Neaclbpmﬂylpmdaunnm&GdM|w to a
t enper at ure of mk%\é%éép stirring, in anice bath. 1 nmL of trifluoroacetic

acid (13.46 nmol €q.) is added and the ice bath is renoved. After
stirring for 5 hours at roomterrperature the mediumis concentrated, taken

Ay ﬁL?LQi'yCS?éS%”ﬁ' cyc’f-ﬂ‘ﬁ- 55%%5%%%20% 29%%?8&/3%“9 AP i ¢ 7.

Met hyl 3@i s- 4- (44ck8 0 Ay} dgrt: penbeiiylémdoycléhdxyBberidoat s of
el el o8 L A 48&?‘”?3&%“8%%5@%% B oo abofoces 829 15

ar e di ssol vadoi dimgthytfbrnedmide ovithreeirring. Zl'ﬁegsobltlorh-I@tbocﬂél(Dto?@tefmpﬂratuﬂe ed)C 4.13

gn’?rr)niEzEa)C( (5%)}.9[8&"?%6 %caUt?O%) %aérang%gllj%g%géqdeép%égdgf g)(ﬁ B}S(d%c]e g%(ane%&ﬂt er
stirring fdr1d®)ls, thedneadderapbntloleﬂethﬂn S(Bmemmobag efdethylcd- (4adao@r¢ycjphe>qyl)
i 1l OBRMOlARAGe TP AT o PARSSidR UARETANEH BRRR, U5leP Lygd B 1

solution o ricraci AWi'ce Wi Br'Pne, r er sodi um
sulfate, f |thertImjroandI-bett<aped B skds paced inearic® Datly tofcoolghdydactors médiud to a

carbamoy! pREROIUFY 5t PREXAR PP IV RHFn ndEHAETE 8 mmol, 0.1 eq.) is added. The




Exanpl e 8: ert-butyl cis-(5-carbanoyl pyridin-2-yl oxy)cycl ohexanecar boxyl ate
25Thi s conmpound is obtained fromthe carboxylic acid according to

pr epar at iwo 2612101108t H+ = 321. Exanple 9: ert-butyl PCT/IB2011/053278

rans- ( E) - 344- (4- car banoyl phenyl ) cycl o¥¥exyl Jacryl ate This conmpound is

obt ai ned fromthe carboxyli ci d.accordi to, preparation 7,.1. 30 npl e
T0: “ert- butsh by s FERaREeAd A8 S0 TEREES: TR eRuRR B BBt e abumbyy AP
conmpound i potassiameygtrbgensilfae aad keikydted withi 3D0aat af diethyltedhqar Eparcagdantm 7. 1.
Exanmple 11: ert-butvl rans-244.(4-carbanmyl phepyl)cycl ahexyl]cycl o ane
55 chr boxyiPaees Fietheg B0%ieS Wit Gat e dneiiee B R AR o ng
t o pr epar atandrevépdratedWhh 0ds2d (@it @8 ddPETO JrBRREdL 60 SH2Y §el3 8luByg wite i gradient

nol ecul gs of interest | e : o o

T2: t ans St ath NEhE Y (BB neng aosing S O% 88l §0heh T FH Gert

hexyl } acet ibotexgcatbdrodmptbyirdedyolohdyyl bi2zdhteSymet desined. of tert - butyl

trans-{4-1- 4-(5-|ﬁ1e_|qzyl3h%. 2. 41oxadi azol - 3-yl car banoyf | ohenyl | -
cycl ohexyl | acetate " Added to 6 nlL of dinethylfornmam de are 0.318 g

5-benzyl [ 1. 2. 4] o5&t ' AR (7 5+ e ) At to-0.30-nt of DBU (2
nmol , 20eq.) ar &.(dddedf. efhhie 4rédértbutosydarimngintetthyde ri@Qcoti exyl)2eh ZoateAf 14e83

ling, th i [ il ith hyl , . hed. w :
The. or gani AR et end P Bihatal drechirian et Pl S LE8 AR b ekt T
The resi duenichacddonb(@e2Dogmaghh@02 en.) s bddsal grad theedeattiongmeditin ia pldc@d ekt

acet at e/ heptane m xture, 0. 060 of .tert-butyl o . o
Crane- { aa4 PP ahbYinB68h G 3t e, Bripe N aRtogs Pt fopelin gredium is
15hexyl | acditteed ansl adricantreted td give 69 highefsetbylof-(4-tert-butoxycarbonylmethylcyclo-
trans-{4-1-4-(5-henzyl [ 1. 2. 41oxadi azol - 3-yl car banoyl ) phenyl | cycl ohexyl | acet
i c aci gé o.hﬁé@%énz %%('ert-butyl

trans- {444- ( 5- beMdsduier2’ 4]29%adi azol - 3- yl car banoyl ) phenyl] - 20

cycl ohexyl | acetate are dissolved in 3 nL of dichloronethane and 0.5 nL of
trifluoroacetic acid is added. After 1 h, the nmediumis evaporated and
triturated in e#dB/Syrdicedisiviel-tdotedibutoxfcrbédnyimetblyicyclohexyl)benzoic acid
trans-{444-(5-b | [1..2.4 diazol - 3-

V1 car banoyl ) phefy Peyicr BHek st PRBfHvcaboympiuerdonpyosppiae M wre,
DVEO- dg) 6 1pgom dre dissplved th B) mLlofZ02/( mixt@rd-Bf, tettadirdfonanimdthandl.tB&n (180 ¢t H) ;
2.15 (d, J= Hz ) . 2. .59 1 C 4 2 1.2l .to 7.4 m 5
750 (o ey dafden BB 5o e iy dapatn Wiy orshatd ol ik
(broad s, The)readtdnO@edionmo@dstirrede®nl4s 6duns) atlrobin. tediiexaiome. &he solvents are
13:rans-{444-(3-benzyl [ 1. 2, 4] oxadi azol - 5=yl car bano henyl.lcycl o=

nexyl } acet C2RIP0 R AR A ESpRESN o AT fhd BAR b i fterec

t r ans- { 4- 1-off; (\@shahmth [wiate. didxdded &z glve? gl ada4-Batenybutolyearbooymketilyeyyibl acet a
te

Ej)tgi

25  hexylbenzoic acid.

4.4. Synthesis of frans-4-(4-tert-butoxycarbonylmethylcyclohexyl)benzoic acid

0.5 g of 4-(4-tert-butoxycarbonylmethylcyclohexyl)benzoic acid is recrystallized
from ethyl acetate at the reflux point of the solution. After filtration and drying, 0.17 g of

30 ftrans-4-(4-tert-butoxycarbonylmethylcyclohexyl)benzoic acid is obtained.

'"H NMR (400 MHz, DMSO-d6) & ppm 12.77 (m, 1H), 7.87 (m, J = 9 Hz, 2H),
7.36 (m, J = 9 Hz, 2H), 2.54 (m, 1H), 2.13 (d, J = 7.3 Hz, 2H), 1.87 to 1.68 (m, 5H),
1.49 (m, 2H), 1.43 (s, 9H), 1.14 (m, 2H).
35
Example 5: 4-(4-methoxycarbonylmethylcyclohexyl)benzoic acid
5.1 Synthesis of methyl [4-(4-hydroxyphenyl)cyclohexylidenelacetate




Thi s conmpound i s obtained according to preparation 12.1 starting from

353- benzyl [ 1. 2. 4] oxadi azol - 5-yl am ne

andt r ans-wWeo(d12mands81 but oxycar bonyl met hyl cycl o- hexyl ) benroiraBzoai/os3278\0

2012/ 011081PCT/ 1B2011/ 053278 34 13.2 Bynt hesi s of

e L L O S RF Y e R AP ionexdnBRE RAFBY W RS v bgrH | ace!
tert-butyl t1oanst {cf4EHR & ked&)y L1 rdinditoxached Aaksk amyec aittogemyIhe solution is

h | | oh || , di | i f . dj

e T PR e iR B AR Y o R 6P Solfim Rl b U RO LN A0 g ™
and trit ur atedddad epdrtioratisants.8ashhed methlyl Wit ethylpleosphuacddaté 4@2(67 afmol,
trans-{444-(3- . -

boaosi 185 12 B hareRBresny 100, Th TR Ry 091 Bhesyiorbtiomes Task dndffp

420. 1H NVRit(ogen. Whiz,sebiMiOsdiGliortisppanldd d@ dnnice Dath) and .H01 gnof &%l)spdilinm73 (m

L0005 Bhaddl it A Y fe 3 o, Re 08 viutlie (BBl 2

J=8.9 Hz, 2anH)the 1r;’heéﬂ§ qrbrgiadd uatr @sol temtbenatude Fr; 30L MidRes.bTload-drhydsnlved m
1 . Ex 14: ) ) .
Lol 4 o pBhEOTRNHSaeknene, SiPL SSroPgnishy P P Wh ety RbPPRNopEetRIS

(conpodOd MNoluti@). THe tedsyion mesdiemdé stieedhyfor 18 h. 100 mL of a saturated aqueous
{4-1-4-(6-benzyl.pyridazin-3-vyl carhanmoyl ) phenvl | cycl.ohexyl.|acetate ..

b1093 o of EVEUNEY bPRAaTorienSHART RS HB SBMANEG TR Y GBI tpes. 4.
nmet hoxycar wgthydthyt dogtaty.cTiodh esgahichehresei is veashdd (With2waterodriedOover egagnesidin096 g

Ol aced aucsaeried AndbybadBa il §7 b d'ePma F2 iR onRpBnfiflidodl S, 1,

i s dil ut edhekylidest]bgdtatecet at e. The organi ¢ phae is washed four tines with
wat er, .dried ovel{'/lﬂg'ogi ym sulfate, filtered and evaporated. The residue is
chr omat ogr aphed 'on si'lzl ca gel, eluting with a gradient of nmethanol in
di chl oronet hane ranging from1%to 2% 0.043 g of tert-butyl {4-[4-(6-

25benzyl pyri dazigh; 3. yi car L) | | ohexy| te is obtained in a
trans/cis rati05' § cl))fa € IE— g drl)g % Rthlohg ggetgte

{4-1- 4- (6- benzyBy6i daafi meByly [4e@yanxybhatydoydidhexglideneleyéthtc (9.67 aund,
0.043 g of ,tert-butyl . : : o
{444~ (6- benSH IS 8%%‘?dn1"3-1§/9 U B0 PR ERAT PRYR I UREL itiooeno? 38t 8 8% 0. 1
nmol , 20eq.pplladiurdichsshlaved! i(h33 minolpf0.@2 4.1 ismadted endf thé HeadiedHmediuGild g of

l'ithium hydroxi.de nonohydg at 0.49 I di ssol ved in nmi, of  water
5 aaded. RAEP BT o Bliob b pEF pLaT g PR Al bl anc
di | ut ed wi tchnchntratedlr torgivlatte63 hef metghi4 (4masexyipbempshadhaxylagtae N a

sol ution of,[r h%ﬂfsorctri]c! @‘909 (flci d, dried over sodiumsulfate, filtered and
evapor at ed. ARES 8 du :?s triturated in an 35MeOH/ water mixture to give
0. 035 g of transM§{Hd44248- benzyl pyri dazi n-3-yl car banoy1l) -

phenyl %ﬁycl ohexyl | acetic acid in a trans/cis ratio of 70/30. MtH+ = 430.
WD 20127011081PCT/ 1B2011/ 053278 35

5.3 Synthesis of methyl [4-(4-trifluoromethanesulfonyloxyphenyl)cyclohexvl]-

acetate
16.63 g of methyl [4-(4-hydroxyphenyl)cyclohexyl]lacetate (66.96 mmol, 1 eq.)
are placed in 200 mL of dichloromethane. The solution is cooled on an ice bath, and 14
30 mL of diisopropylethylamine (80.36 mmol, 1.2 eq.) and 13.3 mL of triflic anhydride
(80.36 mmol, 1.2 eq.) are added successively and dropwise while not exceeding 6°C.
The ice bath is removed and the reaction medium is stirred for 18 h. The medium is
poured into ice-water and extracted with dichloromethane. The organic phase is
washed with a 1N agueous solution of sodium hydroxide, washed with brine, dried over
35 magnesium sulfate, filtered and evaporated. The residue is chromatographed on silica
gel, eluting with a gradient of ethyl acetate in heptane ranging from 10% to 50%. 17.7 g

of methyl [4-(4-trifluoromethanesulfonyloxyphenyl)cyclohexyllacetate are obtained in a
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0 MHz, DVsO-d6) 6 ppm 1.13 (m 1.4 H);
.2 H 1.73 (m 0.7 H; 2.15 (d, J=7.0 4 H; 2.1912 (m 0.3
dzoﬂz;ml@le 0.6 H; 2.56 (m 0.7 H); MPCO/AB20) /0534727 (s, 2
07.35 (m 5H) 7.38 (broad d, J=8.9 Hz, 1.4 H); 7.43 (broad d,
7.9
n

3 (
J=8.9 Hz, J90Hz 1 5H); 9 (m 2 H,; 8.28 (d, J=9.0
Hz, 1 H); %f.nﬁs(rﬁtll (g%g 12. 02 (broad unresolved m 1 H). Exanple
15: M+H" = 381.
ci
|

.50 (m 1.4 H); 1.58 to
1.

S-4-[4-(3-benzyl [ 1. 2. 4] oxadi azol - 5-yl car banoyl ) phenoxy] cycl ohexanecar boxy
ic acid (conmpound No. 4) 1015.1 Synthesi s of met hyI ci S-4-1-4-(3-benzylo
. 2. 41loxadi azol - B4/ gandxgoid-Mpinethoxwdiarb xydiabeid 0. 227

0 o TeL O SR R AR ORE BT

i s added amamdlihé egt)iis pllan@d irsspectitalynred riloof diBxanenintoas .200n5 hcrgwave tube.

ol ut i on i 924 bRt ditateubuPEIM AR BB <. 04 SrBidiinr 40

diluted wi tahetétecl((b d)t mmmmaneeqa)wd) 0&Ss heof v\nt-hls(mrenylp%whmog‘anbmnph@sm i's

i< chr omat SR Roebh GPT o oberomEngRM P RTREED) hindne oD 0 Mokt ar o

i n heptlane diisatropydeth@smined4258molo 25308¢.) &hdl@.38 gnLobf wateh{d1.03 mmol, 20 eq.)
444-(3-bh I111.2. 4 di | - 5- R . . .
20y1 car bamdy oneroYsy JREER RGBS T bspaiat 120 G R 21 B0 2

Synt hesi s (nflilcrowave machine. The reactlon medium is filtered. The f||trate is washed with a

cis-4-1-4-(3; 1.2, 410x cIohe anegcar box
Cie i d SSLETRENOUE ROl SO0 S HERLS PR Sl BIGEVAGY ReBaaNAN 6P
yl car barmyItr)epIpbamsy@;cyseﬂtlmlgexrmeqc@uulsqmdsatle dcllified \merIa 54 r@qrc)chloslcchmsol ved
in 2 ofT | ithiumhydroxi ohydrate (1,34 3eq)
di ssol vgd |Sﬁ|Hion angf t&d tW'Ce §1 CK,% tﬁ%t mrjlm né 9p0F S?l 'S dﬁm‘gg%’ iumis
acidified sodingm sajIdh‘dtesamdjtormenmétehy@dwobd;sohmg]:vea@rlﬁb pof af(4amethb>qybtamndyl-

ovapor o o bbb bl B3R %l 0 3001 ve0. 095

yl car banoyl )phenoxy] cycl ohexanecar boxylic acid. MH+ = 422,
1H NWVR (400 MHz, . mJ.56 to 1. 89 ' H); 4.03
(5 2 ;4. 69 F&aw Btis 2R ?*W.XM%N?B%@MC'%F‘*ﬁﬁg%bﬁ?ws H 7 o

7.40 (@9 5 35H) . simrm‘adetd | tm8-4%h exafechib Iatmd 31 H: 12.21
b d 1 WO, 2 0110 1PCT/ 1B2 11/ 05327
(55 a5 ben%ycff R %X%FC%%Y&%%&&?‘? SR e Roptass ihacr yi

c acid (Cor‘ﬁponllndf Nd/1 r&m)uré@f lolmmfméiharv(bl 5.55 mL of a 2 N solution of trimethylsilyl-
:[’JIE:?CIS:’:VE E) z§m§'§th4n gw%r}ér\{elgl 1OX qe)rfé ;\éohjf%{ %‘Eio%%‘(s%ofﬁ?o”\’h'e' Fe%%!ic())nhexyl |
trans- (E)- mt(m-w:m bmnng'l thrnyﬁ hoyxsl, cbhe Iseb«gﬂmt}saareﬁvaperaaaddto give 1.3 g of
3benz [12 Z m ne ng to preparation 15.1. MrH+ =
488 16 trans- % g46h1¥8 XXC%%) 5E Q?FFQO%I%{G 41oxad

i azol - 5- vlcarbanovnphenvlIcyclohexylI- 10acrylic acid 0. 257 g of
tert-butyl trang- 4

phenyl ] cycl ohex
0. 045 nL (6. 33 rrop,of ety . thansti-tydrédyayridexetedarizmiyldte 6.26dedbl, ABSeq.)18 h,
t he rredlum ri t and .was i wat er
Lo give o reLpTERRAT R bR IR B &) ot 2% SO IRT IR et

col um30Th&7.é2 mmojn 1i$eq:hraré ethcedtinbh) elludi tﬂjra\bwdrbfumargraadb@nttemfpeMrer

conL 21 1 19, 3 Sl KRS IRLARIELET hild ey S8 9) Mot Rl g
[ 4- ( 3- benzyédcliol . M¢dinwmdwittasbiring- Witear Bammys Jap heony | teopetatdrex e ereditim i
aci d.

concentrated to dryness and taken up in diethyl ether. The triphenylphosphine oxide is
filtered off. The organic phase is washed with a sodium hydroxide solution, dried over
35 sodium sulfate, filtered and evaporated to give a residue. This residue is
chromatographed on silica gel, eluting with a gradient of ethyl acetate in heptane

ranging from 0% to 50%. 1.23 g of tert-butyl cis-4-(4-methoxycarbonylcyclohexyloxy)-



MrH+ = 432 201H NMR (400 MHz, DVSO-d6) 5 ppm 1.3
1.86 (m 4H; 2.24 (m 1 H; 2.5 (m 1 H; 4.0 , 2 H; 575 (dd, J=1.5
and 15. 8 Wip,201/)¢816. 82 (dd, J=6.8 and 15.8 Hz, H); 7re21B8m7o387 m 5
H; 7.40 (d J=8. 5 Hz, 2 H; 7.92 (d,32J=8.5 Hz, 2 H); 12.14 (broad s, 1 H);
12. 32 (bro I%!)/ t|n anple 17:

rans- 3- {41 édaé%ﬂ cftfal .'4] oxadi azol - 5-yl car banoyl ) phenyl ] cycl o-

hexyl } propi onic acid (corrpound No. 3d)

17. 1tert-butvltra . a di 5- vI car banovl ) phenvl
| cycl o- hexyl | pPot Q0L oM
trans- 344- (4- calotmgnf/tqnfﬂanyllc)szw o&ﬂ’rwygdrbmyﬁgclohmymmmdmzoate (1 79 mmol,
iggegéy [1. 12 q49 gréap 'qu(?ezdolln 255¥nlfm}8 h%FoCn%tHeImneg 'IIhO %rr%gcljlgrrﬁ %SCo%red'\{lg

trans- 3-{44e1m|deret3+ré)easfzyf¢ 1wﬂh4§mmg1| av a@n- Tcev baty. banmiz|l piphdfuordacgtd adogkyl | pr
opi oni ¢ t but o

trans- 3- {42%{1?@ cﬁ%?%ﬂ% e)gaamd t§8||0e5ba>; %’sarle%??{%@ﬁﬁ_er stirring for 5 hours at

phenyl ] cyclrodrexgrhpgatpe, dhamedamuszlccm:ehwaeld itakeh o inodietthycéther, dradwaarel and

0.03 nmL (4. of triflioroa Cld dded. After 18 h,

Che medi um o835 8F &8 & G blrrl R RRe B BB N T ur at et i1

di et hyHOet her amtkHias2&d wi t h wat er to give 0.070 ng of trans-3-{444-(3-

benzyl[1.2.4]oxadiazol-5-y|carbannyl)phenyl]cyclohexylIpropionic acid. MH+
434 1H NWR (400 MHz, DVMsO-d6) 5 ppm1.05 (m 2 H; 1.30 (m 1 H); 1.39 to

1 52 5 (m Ekahiple I: ﬂétl‘()m:lsM(-Qcarbaﬂﬁ)y(ﬂhenbx?)c?tcldhexﬂ\éd)arb&(ﬁite(m 1 H;

4.03 (s, 2-H, y . 5 3 ,

J=8.3 Hr, £ 3 2thvl cis-4 phenoxyjcyclonex; g

18: 39 of cis-4-(4- methoxycarbonylcyclohexyloxy)benzow acid (10 78 mmol, 1 eq.)

rans- 2 414- nz I[1.2 4 xadla 0} s 5- I e C yl }cyc

| opr opa ecgré)gliyﬁ% &lgczfodmt'cc}(gﬁp Z1 JIG g%kfﬁ’t?mgn?npon qub &/% QE%

18. 1tert- blﬂﬂyﬁﬁ mems - 2e§.dabd 408 B"rIJm‘rHZQ'B[NIS(ﬂutmhoafadUaalfsl arbmohiad 5B 80nmmgipheny|

| cycl o- he carhaox ung_ i ob ai ned..from
Lortebutyl T ar SHERB0G GRRE0 6 Bk s el Ty for' B A0hR' REEud

cycl opr opannmzhrrbaxyda\aaperaimj aﬁ‘rdb@kzyl .. @ﬂi:hjmmeamle 5+hel arganie abaser @8 ng to
15preparation

18 2t rans- fv?ﬂoriteé W@S*beéjn‘*'zsyﬁg[TE' PR F ByPehions 2P piHher WRE AT V&1 ohexy
|1 cycl @0 prdup@rweas@@uml swa’@clflderea(h'ﬁdee\ammemd) gvedh9@ g e dnéthyineis-dr(8- but yl
trans- 2- {444 )H; ﬁ}?‘ :

yl car barmylc)"‘p FpPSy% Y (W&?y ¥an3?8? g’BX%?)Snecar boxyl ate according to
preparation 16. :M+H\7h=EFr8 = 446

(m 2 H; 1.55 (m 2 H);
(s

Example 8: ert-butyl cis-(5-carbamoylpyridin-2-yloxy)cyclohexanecarboxylate
25  This compound is obtained from the carboxylic acid according to preparation 7.1.
M+H" = 321.

Example 9: ert-butyl rans-(E)-3-{4-(4-carbamoylphenyl)cyclohexyl]acrylate

This compound is obtained from the carboxylic acid according to preparation 7.1.
30

Example 10: ert-butyl rans-3-[4-(4-carbamoylphenyl)cyclohexyl]propionate

This compound is obtained from the carboxylic acid according to preparation 7.1.

Example 11: ert-butyl rans-2-[4-(4-carbamoylphenyl)cyclohexyl]cyclopropane
35 carboxylate

This compound is obtained from the carboxylic acid according to preparation 7.1.



1H NMR (400 MHz, DVBO-d6) 5 ppm 0.66 to 0.88 (m 2 H); 0.93 (m 1 H); 1.09
(m 1 H; 1.24(m 2H,; 1.32to 1.51 (m 3 H; 1.75to0 1.93 (m 4 H,; 2.56
(m 1 H;wo.20/@%ss, 2 Hy; 7.20 to 7.42 (m 7 H); 7.91 ed118281/853km 2 H);

11.92 (broad unresolved m 1 H) 12 3B (s, 1 H. Exanple 19:

cis-4-[5-( nz 2.4 5 yl car banoyl ) pyri di n- 2- yl oxy] -
cycl ohexané&’ggﬁbﬁﬁww% ge 55?1d No. 10) 3019.1 tert-butvl
Cci s-4-1-5-(3-benzvl[1. 2. 410xad|azol 5-vl carbamovl tivridin-2-vl oxvi cycl o-

hexanecar b Ia The co d_from [ but

Ci e (5 car EMBHIEIR o Haaonr gy bEntiteh BitadaRlVispisahdypnenyiicycio-

3- benzyl [ 1. haxy}acetiti actd [cdmpydard Ne. ‘E)ccordl ng to prepar ation 15.1. 35MrH+ =
479 WO, 2011%/10 1Q81PCT
192ms4---- AT v ¢ v . y
exane- car @dghegl}a@atd The corrpound IS obt ai ned fromtert butyI
ci s-445-(3-benzyl [.1. 2 azol
yl car banoyl )pyr Lj g'@‘] cyf:l %Wgﬂll{%%%g%ylaé‘? eogéggr d?f d‘ra[n84 (r4 tﬁgr ation
13. 2. 5M+H-butox%bonylmethylcyclohexyl)benz@blaRSNRI(rrﬂlﬁﬂl Wiz ,) 2DVBQA2G) ofcCPip Atdr 49 to

i 1D O stitingfrgPor 0 oo & op b 2 B1odbgiad ZPuiling ¢ inoh 2 “4pa) 2%,

J=2.5 K@, D.39mLbEDBY Chmoat 2%q. )].arbI)a;ddé&'Ztibmbdloads$>ro®th)01(](DCEna%he 20

oL s AP AR M TARAY L AEAT 6 S5 S RTRAR i e, Toe
cis-4-{4- 1mgesno4pl(1alsemstdIrthyc\aarmmyjlncyollfam,eﬁd;drm(yamd)mngrﬂa(eﬂ The reSIdue is

cycl ooent yl rlda i n- 3 carbo anecar oxyl at e
L 0 SRS o S B oSl B P oY b BT oL BRERE TR hmor
1eq.) is @l(m@egjafnembﬁtmramt {d{zt:rﬂ mramm PaftadEne-ylcpbarnby PMEnglugclo: 24 nl
of oxal L %te(l g)?am , 1.3 eq.) are successively added. After
stlrrlné F3i B umls evaporated to form

Ci s-4- (4- met hoxycar bonyl cycl ohexyl oxy) benzoyl chloride. Placed into a
round- bot t I .4 ) b I

pyri dazi ne- ' et
(1.87 mmol, eityl@cegn,_ QCI ns m_ of acetonltrl le and

4- (4-neth b I, &hl di s mL of
CL s o hogaghen d?%é%yﬁﬁaef*syfﬁéy@%egzw %‘ﬁgxa??@a&.o ol moerﬁ%%e%ﬁ °
di chl oQOrretcyaneexyIAasdmd \ard hdlasczt\aadurlat 8dnls obfutdiahoromethade uand 0.5 mL of
o um 25 P T Rl Rt Al e B A RPetdla™ LRl inelyl apnea
on silica gebtateel uttong wiveh aO@namgent abf etrbyd-{4alédbdicazyl. pxatiezot-Bat

f Yo t f et hyl

\é?: is{4rféf OD ”IOX'IR@?%% g’o;reg}/)lﬁaﬂag@%(f%hexyl oxy) benzoyl(6-cycl opentyl am nop
yridazi n- 3-yl) am#ca42bnyl ] phenoxyl cycl ohexanecar boxyl ate i s obt ai ned.
MrHt+ = 9 30 2 I . :
ol o 4- 2o 1- 6- ( e AR YRR ORI R LR 2 kPR P Syl cyc oh

exanecar boxy)] a88 (m04 B3 [1®{d, 0868z, 2 H); 2.59 (m, 1 H); 3.75 (s, 2 H); 7.21 to 7.40 (m,

ol et LB e e b Y LR B Lt S IR SR U] 10 St sad BBy at e

12.02 (broad unresolved m, 1 H).

ycl oh

30 Example 13: rans-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclo-
hexyl}acetic acid (compound No. 2)

13.1 Synthesis of terf-butyl trans-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]-

cyclohexyllacetate

This compound is obtained according to preparation 12.1 starting from
35  3-benzyl[1.2.4]oxadiazol-5-ylamine and frans-4-(4-tert-butoxycarbonylmethylcyclo-

hexyl)benzoic acid.



35(0.41 mmol, 1 eq.) and 0.03 nL of hydrazine hydrate (0.62 nmmol, 1.52 eq.)
are placed in 2 nL of pyridine. After stirring for 18 h, the nediumis
evapor at estoant/odidsut ed with WO 2012/ 011081PCT/ 1B2011/ 098278203 9053278

di chl oronet hane. The organi ¢ phase i s34washed with a saturated sol ution of
sodiun1hydq- boqgt%, washed gté1£¥'- drjeﬂ pover sodi um s fqte,
filtered amt=e . Llehit (i OGN H Y YD

el uti ng w thexdlagetidaddt "of nethanol in dichl oromethane that varies from 1%

5 bonayl coclone TPl 8 Dot | Srans 44 Grhamoll A ARG eb Y BRI ar boxy

late i s obtpaemgldycldhictyllacebit®. are diss@@ed irBythbedfi dichibramedthigrie and 2 mL of

S hametn STLPACRRE LY S8 AR AEFL B o hERLRRE ¥ dborated and tturated in

gof net hyl ciethahol 4[and( benghddy alithpemiatdramonogiver | GalZ20m@- of  trans-{4-[4-(3-

yl car banoyl ] ph | cyel ohexanecar baxyl at.e .4 |, .1 eq.) and 20 nL of
met hanol alb%ﬁaﬁ[ﬁ%%q%ﬁ%ogg}yﬁ:aﬁ)mqyﬁp %’.y&yc&f%gﬁ%ﬁg%%%'ﬁ}'adi um on- char coal
(0.07 mml, O0.16/%tj.542d 0.05 nL of a 4N solution of hydrochloric acid in
di oxane are added. AN -0 di um i ut , un 50, psi hydr ogen
for 10 h at a t oroNRGaMee BRECR T Rsncl 13 et s FE e Bty
cong_entl?at ]9{;-, 1.8hemr £8i),dues (ds Jehormbeyr 26566, OR)SA.03 Ga2¢6| 7.28karBBgmW th a
gradient o

Oradi ent Ot {1RY N8 Bloat s, LEHE! STRPENGibIRS, S 82 J AR B b2ad ™ O 10 O

Ci s- 444- ( 6uapsbonpe m, Yl Ry poRYbrodazhiesdivid aarbanoyl ) phenoxy] cycl ohexanecar bo
xyl ate is obtained. 20MtH+ = 439. 20.4 Synt hesis of

Ci s-4-14-(6-cycl opentyl am nopyri dazi n- 3-yl car banoyl ) phenoxyl cycl ohexanecarb
ox%/ lic a?:i _(Exag\4p£116(5614: {|4-[4-(6-bc-z|nzyl_pyridazi_na?;-yl_carb3amolyl)phgnyl]cyf)loheé(%/l}acetic

of met Cis-: -(6-C opent yl am nopyri dazi n- 3-yl car banoyl) -
ghenox%cy@ﬂ%@)‘?mm%%atg (0.31p)r/nml, 1 eq.gl is pl ac)e/d in 4 nL of
t et rahydr ofiuriarsyatdsie. 68 tedhdf {4ut(BibeAraiiexindeyicampahydlvateylcfc&Fexymol , 3
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methanol in dichloromethane ranging from 1% to 2%. 0.043 g of ftert-butyl {4-[4-(6-

25  benzylpyridazin-3-ylcarbamoyl)phenyl]cyclohexyl}acetate is obtained in a trans/cis ratio
of 70/30.

14.2 Synthesis of {4-[4-(6-benzylpyridazin-3-ylcarbamoyl)phenyllcyclohexyllacetic acid

0.043 g of tert-butyl {4-[4-(6-benzylpyridazin-3-ylcarbamoyl)phenyllcyclohexyl}-
30 acetate (0.1 mmol, 1 eq.) is dissolved in 3 mL of a 2/1 mixture of THF/MeOH. 0.012 g
of lithium hydroxide monohydrate (0.19 mmol, 2 eq.) dissolved in 1 mL of water is
added. After stirring for 18 h, the medium is partially evaporated and diluted with
dichloromethane. The organic phase is washed using a 1N solution of hydrochloric
acid, dried over sodium sulfate, filtered and evaporated. The residue is triturated in an
35 MeOH/water mixture to give 0.035 g of trans-{4-[4-(6-benzylpyridazin-3-ylcarbamoyl)-
phenyl]cyclohexyl}acetic acid in a trans/cis ratio of 70/30.
M+H" = 430.
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Hz, 2 H); 12.14 (broad s, 1 H); 12.32 (broad s, 1 H).

25 Example 17: rans-3-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclo-
hexyl}propionic acid (compound No. 3d)
171 tert-butyl trans-3-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyllcyclo-

hexylipropionate

The compound is obtained from tert-butyl trans-3-[4-(4-carbamoylphenyl)cyclo-
30  hexyl]propionate and 3-benzyl[1.2.4]oxadiazol-5-ylamine according to preparation 15.1.
M+H" =490

17.2 trans-3-{4-[4-(3-benzyl[1.2.4]loxadiazol-5-ylcarbamoyl)phenvllcyclohexyl}propionic

acid
35 0.195g of ftert-butyl trans-3-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)-
phenyl]cyclohexyl}propionate are dissolved in 4 mL of dichloromethane and 0.03 mL

(4.8 mmol, 12 eq.) of trifluoroacetic acid is added. After 18 h, the medium is evaporated,
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triturated in diethyl ether and washed with water to give 0.070 mg of trans-3-{4-[4-(3-
benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclohexyl}propionic acid.

M+H" = 434

'H NMR (400 MHz, DMSO-ds) & ppm 1.05 (m, 2 H); 1.30 (m, 1 H); 1.39 to 1.52
(m, 4 H); 1.81 (m, 4 H); 2.25 (t, J=7.7 Hz, 2 H); 2.57 (m, 1 H); 4.03 (s, 2 H); 7.20 to
7.36 (m, 5 H); 7.38 (d, J=8.3 Hz, 2 H); 7.91 (d, J=8.3 Hz, 2 H); 11.96 (broad s, 1 H);
12.31 (broad s, 1 H).

Example 18: rans-2-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclo-
hexyl}cyclopropanecarboxylic acid (compound No. 3b)

18.1 tert-butyl  trans-2-{4-[4-(3-benzyl[1.2.4]loxadiazol-5-ylcarbamoylphenyllcyclo-

hexvylicvclopropane carboxylate

The compound is obtained from tert-butyl trans-2-[4-(4-carbamoylphenyl)cyclohexyl]-
cyclopropanecarboxylate and  3-benzyl[1.2.4]oxadiazol-5-ylamine according to
preparation 15.1.

M+H" = 502

18.2 trans-2-{4-[4-(3-benzvl[1.2.4]oxadiazol-5-ylcarbamoyl)phenvllcyclohexyllcyclo-

propanecarboxylic acid

The compound is obtained from tert-butyl trans-2-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-
ylcarbamoyl)phenyl]cyclohexyl}cyclopropanecarboxylate according to preparation 16.2.
M+H" = 446
'H NMR (400 MHz, DMSO-ds) & ppm 0.66 to 0.88 (m, 2 H); 0.93 (m, 1 H); 1.09
(m, 1 H); 1.24 (m, 2 H); 1.32 to 1.51 (m, 3 H); 1.75 t0 1.93 (m, 4 H); 2.56 (m, 1 H); 4.04
(s,2H); 7.20to 7.42 (m, 7 H); 7.91 (d, J=8.3 Hz, 2 H); 11.92 (broad unresolved m, 1 H);
12.31 (s, 1 H).

Example 19: cis-4-[5-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)pyridin-2-yloxy]-
cyclohexanecarboxylic acid (compound No. 10)

19.1  tert-butyl cis-4-[5-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoypyridin-2-yloxy]cyclo-

hexanecarboxylate

The compound is obtained from tert-butyl cis-(5-carbamoylpyridin-2-yloxy)cyclo-
hexanecarboxylate and 3-benzyl[1.2.4]oxadiazol-5-ylamine according to preparation
15.1.

M+H" =479

d- 0
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19.2 cis-4-[5-(3-benzyl[1.2.4]loxadiazol-5-ylcarbamoyl)pyridin-2-vloxylcyclohexane-

carboxylic acid

The compound is obtained from fert-butyl cis-4-[5-(3-benzyl[1.2.4]oxadiazol-5-
ylcarbamoyl)pyridin-2-yloxy]cyclohexanecarboxylate according to preparation 13.2.
M+H" =423
'H NMR (400 MHz, DMSO-ds) & ppm 1.49 to 1.97 (m, 8 H); 2.39 (m, 1 H);
4.03 (s, 2 H); 5.25(m, 1 H); 6.91 (d, J=8.8 Hz, 1 H); 7.17 to 7.43 (m, 5 H); 8.21
(dd, J=2.5 and 8.8 Hz, 1 H); 8.77 (d, J=2.5 Hz, 1 H); 12.10 (broad s, 1 H); 12.41
(broad s, 1 H).

Example 20: cis 4-[4-(6-cyclopentylaminopyridazin-3-ylcarbamoyl)phenoxy]-
cyclohexanecarboxylic acid (compound No. 9)

20.1 Synthesis of methyl cis-4-{4-[cis-4-(4-methoxycarbonylcyclohexyloxy)benzoyl(6-

cyclopentylaminopyridazin-3-yl)aminocarbonyllphenoxylcyclohexanecarboxylate

0.4 g of cis-4-(4-methoxycarbonylcyclohexyloxy)benzoic acid (1.44 mmol, 1 eq.)
is placed into 5 mL of dichloromethane. Two drops of DMF and 0.24 mL of oxalyl
chloride (1.87 mmol, 1.3 eq.) are successively added. After stirring for 1.5 h, the
medium is evaporated to form cis-4-(4-methoxycarbonylcyclohexyloxy)benzoyl
chloride. Placed into a round-bottomed flask are 0.4 g of N-benzyl-N-cyclopentyl-
pyridazine-3,6-diamine (1.49 mmol, 1.04 eq.) and 0.26 mL of triethylamine (1.87 mmol,
1.3eq.) in 5mL of acetonitrile and cis-4-(4-methoxycarbonylcyclohexyloxy)benzoyl
chloride dissolved in 2 mL of acetonitrile is added dropwise. After 2.5 h, the medium is
diluted with dichloromethane, washed with a saturated solution of sodium
hydrogencarbonate, washed twice with water, washed with brine, dried over sodium
sulfate, filtered and evaporated. The residue is chromatographed on silica gel, eluting
with a gradient of ethyl acetate in heptane that varies from 10% to 50%. 0.37 g of
methyl  cis-4-{4-[cis-4-(4-methoxycarbonylcyclohexyloxy)benzoyl(6-cyclopentylamino-
pyridazin-3-yl)aminocarbonyl]phenoxy}cyclohexanecarboxylate is obtained.

M+H" = 789.

20.2 Synthesis of methyl cis-4-{4-[6-(benzvlcyclopentylamino)pyridazin-3-ylcarbamovl]-

phenoxylcyclohexanecarboxylate

0.32 g of methyl cis-4-{4-[cis-4-(4-methoxycarbonylcyclohexyloxy)benzoyl-(6-
cyclopentylaminopyridazin-3-yl)aminocarbonyl]phenoxy}cyclohexanecarboxylate
(0.41 mmol, 1 eq.) and 0.03 mL of hydrazine hydrate (0.62 mmol, 1.52 eq.) are placed

in 2 mL of pyridine. After stirring for 18 h, the medium is evaporated and diluted with
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dichloromethane. The organic phase is washed with a saturated solution of sodium
hydrogencarbonate, washed with brine, dried over sodium sulfate, filtered and
evaporated. The residue is chromatographed on silica gel, eluting with a gradient of
methanol in dichloromethane that varies from 1% to 5%. 0.2 g of methyl cis-4-{4-[6-
(benzylcyclopentylamino)pyridazin-3-ylcarbamoyl]phenoxy}cyclohexanecarboxylate s
obtained.
M+H" = 529.

20.3 Synthesis of methyl cis-4-[4-(6-cyclopentylaminopyridazin-3-ylcarbamoyl)-

phenoxylcyclohexanecarboxylate

0.220 g of methyl cis-4-{4-[6-(benzylcyclopentylamino)pyridazin-3-
ylcarbamoyl]phenoxy}cyclohexanecarboxylate (0.42 mmol, 1eqg.) and 20mL of
methanol are placed in a Parr bottle. 0.07 g of 10% palladium-on-charcoal (0.07 mmol,
0.16 eq.) and 0.05 mL of a 4N solution of hydrochloric acid in dioxane are added. The
reaction medium is put under 50 psi of hydrogen for 10 h at a temperature of 25°C. The
reaction medium is filtered and concentrated. The residue is chromatographed on silica
gel, eluting with a gradient of methanol in dichloromethane that varies from 2% to 5%.
0.15 g of methyl cis-4-[4-(6-cyclopentylaminopyridazin-3-ylcarbamoyl)phenoxy]cyclo-
hexanecarboxylate is obtained.

M+H" = 439.

20.4 Synthesis of cis-4-[4-(6-cvclopentylaminopyridazin-3-vicarbamovyl)phenoxylcyclo-

hexanecarboxylic acid

0.135g of methyl cis-4-[4-(6-cyclopentylaminopyridazin-3-ylcarbamoyl)-
phenoxy]cyclohexanecarboxylate (0.31 mmol, 1eq.) is placed in 4mL of
tetrahydrofuran and 0.039 g of lithium hydroxide monohydrate (0.92 mmol, 3 eq.)
dissolved in 2 mL of water is added. After stirring for 18 h, the medium is acidified using
a 1N solution of hydrochloric acid and extracted three times with dichloromethane. The
organic phase is dried over sodium sulfate, filtered and evaporated. The residue is
triturated successively in ethyl acetate and diethyl ether to give 0.051 g of cis-4-[4-(6-
cyclopentylaminopyridazin-3-ylcarbamoyl)phenoxy]cyclohexanecarboxylic acid.

M+H" = 425.

'H NMR (400 MHz, DMSO-ds) 6 ppm  1.43 to 2.04 (m, 16 H); 2.40 (m, 1 H);
4.18 (m, 1 H); 4.69 (m, 1 H); 7.06 (broad d, J=8.9 Hz, 2 H); 7.12 (broad d, J=7.5 Hz, 1
H); 7.61 (very broad unresolved m, 1 H); 7.92 to 8.02 (m, 3 H); 10.79 (broad s, 1 H);
12.10 (broad unresolved m, 1 H).
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Example 21: cis-4-[4-(6-phenylaminopyridazin-3-ylcarbamoyl)phenoxy]cyclo-
hexanecarboxylic acid (compound No. 11)

21.1 Synthesis of methyl cis-4-{4-[cis-4-(4-methoxycarbonvlcyclohexyloxy)benzoyl-(6-

phenylaminopyridazin-3-yllJaminocarbonyllphenoxylcyclohexanecarboxylate

5 0.053 g of 6-phenylaminopyridazin-3-ylamine (0.28 mmol, 1 eq.), 0.079 g of cis-
4-(4-methoxycarbonylcyclohexyloxy)benzoic acid (0.28 mmol, 1 eq.), 0.066 g of EDC
(0.3 mmol, 1.2eq.), 0.039g of HOBt (0.28 mmol, 1eq.) and 0.06 mL of
diisopropylethylamine (0.37 mmol, 1.3 eq.) are successively placed in 1.5 mL of
dioxane in a microwave tube. The medium is heated by microwave at 80°C for 45

10  minutes. The medium is evaporated. The residue is chromatographed on silica gel,
eluting with a gradient of methanol in dichloromethane that varies from 1% to 3%. The

fractions of interest are evaporated and the residue is washed with ethanol. 0.050 g of

methyl cis-4-{4-[cis-4-(4-methoxycarbonylcyclohexyloxy)benzoyl(6-
phenylaminopyridazin-3-yl)aminocarbonyl]phenoxy}cyclohexanecarboxylate is
15  obtained.
M+H" = 706.

21.2 Synthesis of methyl cis-4-{4-[6-(phenylamino)pyridazin-3-yvlcarbamovllphenoxy}-

cyclohexanecarboxylate

20 0.05g of methyl cis-4-{4-[cis-4-(4-methoxycarbonylcyclohexyloxy)benzoyl(6-
phenylaminopyridazin-3-yl)aminocarbonyl]phenoxy}cyclohexanecarboxylate
(0.07 mmol, 1 eq.) and 0.02 mL of hydrazine hydrate (0.42 mmol, 6 eq.) are placed in
0.3 mL of pyridine. After stirring for 5 days, the medium is evaporated and diluted with
dichloromethane. The organic phase is washed using a saturated solution of sodium

25 hydrogencarbonate. The agueous phase is extracted 3 times using dichloromethane.
The organic phases are combined, dried over sodium sulfate, filtered and evaporated.
The residue is chromatographed on silica gel, eluting with a gradient of methanol in
dichloromethane that varies from 1% to 2%. 0.04 g of methyl cis-4-{4-[6-(phenylamino)-
pyridazin-3-ylcarbamoyl]phenoxy}cyclohexanecarboxylate is obtained.

30 M+H" = 447,

21.3 Svynthesis of cis-4-[4-(6-phenylaminopyridazin-3-vlcarbamoyl)phenoxy]cyclo-

hexanecarboxylic acid

0.04 g of methyl cis-4-{4-[6-(phenylamino)pyridazin-3-ylcarbamoyllphenoxy}-
35 cyclohexanecarboxylate (0.09 mmol, 1 eq.) is placed in 2 mL of tetrahydrofuran and
0.011 g of lithium hydroxide monohydrate (0.27 mmol, 3 eq.) dissolved in 1 mL of water

is added. After stirring for 18 h, the medium is acidified using a 6% aqueous sulfurous



c\l ¢c) C c\l c\l c\I L2-) C71 Lo Lo c\l OC\I c\I c7i OC7lI 215 then dec.
.0 Ln. c)cp 4-H/"J 00 Lo cO -4- O
WO 2012/011081 PCT/IB2011/053278
41

acid solution, and filtered. The precipitate is triturated successively in water and ethanol
to give 0.018g of cis-4-[4-(6-phenylaminopyridazin-3-ylcarbamoyl)phenoxy]cyclo-
hexanecarboxylic acid.
M+H" = 433.

5 "H NMR (400 MHz, DMSO-ds) & ppm 1.60 to 1.89 (m, 8 H); 2.39 (m, 1 H); 4.67
(m, 1 H); 6.94 (t, J=7.8 Hz, 1 H); 7.05 (d, J=9.0 Hz, 2 H); 7.23 (d, J=9.5 Hz, 1 H); 7.30
(t, J=7.8 Hz, 2 H); 7.72 (d, J=7.8 Hz, 2 H); 8.03 (d, J=9.0 Hz, 2 H); 8.09 (d, J=9.5 Hz, 1
H); 9.23 (s, 1 H); 10.86 (s, 1 H); 12.00 (very broad unresolved m, 1 H).

10 Example 22: cis-4-{4-[6-(4-methoxyphenyl)pyridazin-3-ylcarbamoyl]phenoxy}-
cyclohexanecarboxylic acid (compound No. 12)

22.1. Synthesis of methyl cis-4-{4-[6-(4-methoxyphenyl)pyridazin-3-ylcarbamovl]-

phenoxylcyclohexanecarboxylate

0.506 g of 6-(4-methoxyphenyl)pyridazin-3-ylamine (2.52 mmol, 2 eq.), 0.350 g of cis-
15  4-(4-methoxycarbonylcyclohexyloxy)benzoic acid (2.52 mmol, 2 eq.), 0.289 g of EDC

(1.51 mmol, 1.2 eq.), 0.170 g of HOBt (1.26 mmol, 1 eq.) are successively placed in

6 mL of dioxane in a microwave tube. The medium is heated by microwave at 80°C for

65 minutes. The medium is evaporated. The residue is chromatographed on silica gel,

eluting with a gradient of methanol in dichloromethane that varies from 0% to 5%. The
20 fractions of interest are evaporated and 0.580 g of methyl cis-4-{4-[6-(4-methoxy-

phenyl)pyridazin-3-ylcarbamoyl]phenoxy}cyclohexanecarboxylate is obtained.

M+H" = 462.

22.2. Synthesis of cis-4-{4-[6-(4-methoxyphenyl)pyridazin-3-ylcarbamoyllphenoxy}-

25 cyclohexanecarboxylic acid

0.250 g of methyl cis-4-{4-[6-(4-methoxyphenyl)pyridazin-3-ylcarbamoyl]phenoxy}cyclo-
hexanecarboxylate (0.54 mmol, 1eq.) is placed in 13.5mL of a 2/1 mixture of
tetrahydrofuran/water and 0.068 g of lithium hydroxide monohydrate (1.63 mmol, 3 eq.)
is added. After stirring for 18 h, the medium is acidified using a 6% aqueous sulfurous
30 acid solution, and filtered. The precipitate is triturated successively in water and
ethanol. The residue is slurried in ethanol at high temperature and filtered to give
0.150 g of cis-4-{4-[6-(4-methoxyphenyl)pyridazin-3-ylcarbamoyl]phenoxy}cyclo-
hexanecarboxylic acid.
M+H" = 448.
35 'H NMR (400 MHz, DMSO-ds) & ppm 1.59 to 1.91 (m, 8 H); 2.40 (m, 1 H); 3.84
(s, 3H); 4.69 (m, 1 H); 7.04 to 7.15 (m, 4 H); 8.02 t0 8.12 (m, 4 H); 8.20 (d, J=9.3 Hz, 1
H); 8.40 (d, J=9.3 Hz, 1 H); 11.25 (s, 1 H); 12.00 (very broad unresolved m, 1 H).
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Tables | and Il that follow illustrate the chemical structures and the physical

properties of a few compounds according to the invention, corresponding to the formula

Table I illustrates compounds of formula (l) according to the invention for which

D is a bond; these compounds are referred to hereinbelow as compounds of formula

Table Il illustrates compounds of formula (l) according to the invention for which

D is an oxygen atom, Z2 and Z3 are absent, these compounds being referred to

hereinbelow as compounds of formula (B).

In these tables:

the compounds of table I are mainly in trans form or exclusively in trans form;
the compounds of table Il are exclusively in cis form;

“~"in the “Z1” column or the “Z2” column or the “R1” column or the “R2” column
indicates that the corresponding group is absent;

“*” indicates the bonding atom;

‘m.p.” represents the melting point of the compound, expressed in degrees
Celsius (°C). “then dec” means “then decomposition of the compound”;

“MH"™ represents the mass M+H of the compound, obtained by LC-MS
(abbreviation for liquid chromatography-mass spectroscopy);

“"in the “MH+” or “m.p.” columns indicates that the measurement was not

taken.
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The compounds according to the invention underwent pharmacological trials for
determining their inhibitory effect on the DGAT-1 enzyme, which is involved in the
metabolism of lipids.

These ftrials consisted in measuring the in vitro inhibitory activity of the
compounds of the invention on the DGAT-1 enzyme by virtue of a phase partitioning
assay (PPA) in 96-well format. The recombinant DGAT-1 protein was produced in Sf9
insect cells transfected with a baculovirus. The reaction was carried out by incubating
the enzyme in the presence of 1,2-di(cis-9-octadecenoyl)-sn-glycerol and octanoylCoA.
The amount of triacylglycerol formed during the reaction is measured. The inhibitory
activity with respect to the DGAT-1 enzyme is given by the concentration that inhibits
50% of the activity of DGAT-1 (ICs). The radioactivity is measured using a MicroBeta
counter (Perkin Elmer).

The IC5, values of the compounds according to the invention are less than
10 uM, more particularly between 100 nM and 1 uM, more particularly still less than
100 nM and more particularly between 50 and 100 nM. For example, the 1C5, values of
compounds No. 1, 2, 3, 3b, 3¢, 3d, 4, 5, 6, 7, 8, 9, 10, 11 and 12 are respectively
0.286, 0.253, 0.89, 0.742, 2.21, 0.927, 0.056, 0.115, 3.76, 5.7, 0.094, 0.051, 0.081,
5.91 and 7.18 uM.

It therefore appears that the compounds according to the invention have an
inhibitory activity on the DGAT-1 enzyme. The compounds according to the invention
may therefore be used for preparing medicaments, in particular medicaments for
inhibiting the DGAT-1 enzyme.

The compounds according to the invention underwent pharmacological trials for

determining their inhibitory effect on triglyceride biosynthesis.

These ftrials consisted in measuring the in vitro inhibitory activity of the

compounds of the invention on a cell test.

Chang liver cells at 80% confluence are detached with trypsin-EDTA, 4 ml per
175 cm? flask. After centrifugation at 1300 x g for 5 minutes, the cell pellet is washed
once with PBS and then resuspended in whole medium. The number of cells and their

viability are determined on Mallassez cells via the exclusion method with trypan blue.

150 000 cells are inoculated per well into a 24-well plate for a minimum of 3 h in
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The activities of the compounds according to the invention are generally

between 0.01 pM and 10 yM and more particularly between 0.01 and 1 uM.

For example, the activities of compounds Nos. 5 and 8 are, respectively, 0.310
30 and 0.319 yM.

It is thus seen that the compounds according to the invention have inhibitory

activity on triglyceride biosynthesis.

35 The compounds according to the invention may thus be used for the
preparation of medicaments, in particular medicaments for inhibiting ftriglyceride

biosynthesis.
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Hydroxypropyl methyl cellulose 2.25mg

Magnesium stearate 3.0 mg

There may be particular cases in which higher or lower dosages are

15  appropriate; such dosages are not outside the scope of the invention. According to the
usual practice, the dosage that is appropriate for each patient is determined by the
doctor according to the mode of administration and the weight and response of said

patient.

20 According to another of its aspects, the present invention also relates to a
method for treating the pathologies indicated above, which comprises the
administration, to a patient, of an effective dose of a compound according to the

invention, or a pharmaceutically acceptable salt thereof.



in which: nis equal to O or 1; D represents an oxygen atom or a bond; 10
Wrepresents a nitrogen atomor a -CH group; Xl represents a nitrogen

at om or aweoChi@EHH0sgr oup; X2 represents an oxygen at om ®@CTABIIi/NI3gEN at om
X3 represents an oxygen atom or a nit¥logen atom one of X1, X2, X3 being
other than a nitrogen atom X2 and X3 not being an oxygen atom at the sane
time; 15 Rl, R2 are absent or represeeLA éndependently of one another, a
hydrogen atom or a (Cl-04)al kyl groupr——ﬁi-and R2 may form wth the carbon
atomto which they are attached, a -(03-C10)cycl oal kyl - group; Y
represents a -(03-C10)cycl oal kyl -, aryl or aryl oxy group, said groups being
200pti oBal | y sulsAiconipedndvcdriespoediog tathe éorswkest) t uent s chosen from a
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in which:
e nisequaltoOor1;
¢ D represents an oxygen atom or a bond;
10 e W represents a nitrogen atom or a —CH- group;
e X1 represents a nitrogen atom or a -CH=CH- group;
o X2 represents an oxygen atom or a nitrogen atom;
e X3 represents an oxygen atom or a nitrogen atom; one of X1, X2, X3 being
other than a nitrogen atom, X2 and X3 not being an oxygen atom at the same time;
15 o R1, R2 are absent or represent,
o independently of one another, a hydrogen atom or a (C1-C4)alkyl group,
o R1 and R2 may form, with the carbon atom to which they are attached,
a -(C3-C10)cycloalkyl- group;
e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being
20  optionally substituted with one or more substituents chosen from a halogen atom or a
(C1-C6)alkoxy group;
o Z1 is absent or represents an -NH- function;

e Z2is absent or represents a methylene group or a

—CH or =C—
| H
group;
25

Z3 is absent or represents an oxygen atom or a methylene group or a
—CH or —C—
| H

given that Z2 only represents a group when Z3 is present and when it



represents aHgroup, and vice versa, Z2 and Z3 thus form ng a doubl e bond;
given that Z2 and Z3, when they are present, may be included in a

cycl oal kywogotuyi081 gi ven that when Z3 represent spam/iBxygess2zs om Z2
represents a methylene group 5or a | 32CH Igroup; in the formof an acid, a
base or an addition salt with an acid or with a base. 2. The conpound of

formul a (| hod8s&l@bmediin iba Bhd vickhefsal 22 a8 28 thes BANAD alubleBond; D
represents an oxygen atomor a bong; Wrepresents a - roup; Xl
represents a @Ven dyEZe0inds vendReriare gireagpt. mxe Qeeipdéé@d?ﬂrs aagycHAKyen
atomor a }&kpgen atom 15 X3 represents an oxygen atomor a nitrogen
atom one of Xl, X2, X3 being other than a nitrogen atom X2 and X3 not

bei ng an oxyg@emthavaen Z3aeprgaents iaReoXygen atoRp Z2r repesseista Bethyiene aseu |

i ndepengenty,y of one another, a hydrogen atomor a (Cl-04)al kyl group, Rl
and R2 may form with the carbon atomto which they are attached, 20a

- (03- Cl10) cycl oal|kyl - group; Y represents a -(03-C10)cycl oal kyl -, aryl

or aryloxy grotygH sai d groups being optionally substituted with one or nore
substituents chdsen from a hal ogen atom Z1 is absent or represents an
-NH function; IP9P5 s absent; 25 Z3 is absent or represents a nethyl ene
group; in the fartmedbrmaof acaal, ssbdsase aoradditiomdali wittoan salitor with la kesseaci d or
with a base. 3. The compound of forrmula (I) as clainmed in claim1,
wherein X1 represents a nitrogen atom X2 and X3 represent a nitrogen atom

or an oxygen at @nTh&Bompound of fékmulth@) axongieieddh oibint oy whdrain(1) as claimed in
claim1, wherein X1 represents -CH=CH, X2 and X3 represent a nitrogen

atom 100 2012/ i 684PEaPL PBI011/ 053278

¢ D represents an oxygen atom or a bond;
e W represents a —CH- group;
e X1 represents a nitrogen atom or a -CH=CH- group;
o X2 represents an oxygen atom or a nitrogen atom;
15 e X3 represents an oxygen atom or a nitrogen atom; one of X1, X2, X3 being
other than a nitrogen atom, X2 and X3 not being an oxygen atom at the same time;
o R1, R2 are absent or represent,
o independently of one another, a hydrogen atom or a (C1-C4)alkyl group,
o R1 and R2 may form, with the carbon atom to which they are attached,
20 a -(C3-C10)cycloalkyl- group;
e Y represents a -(C3-C10)cycloalkyl-, aryl or aryloxy group, said groups being
optionally substituted with one or more substituents chosen from a halogen atom;
o Z1 is absent or represents an -NH- function;
e Z2is absent;
25 e Z3is absent or represents a methylene group;

in the form of an acid, a base or an addition salt with an acid or with a base.

3. The compound of formula (I) as claimed in claim 1, wherein X1 represents a
nitrogen atom, X2 and X3 represent a nitrogen atom or an oxygen atom.
30
4. The compound of formula (I) as claimed in claim 1, wherein X1

represents -CH=CH-, X2 and X3 represent a nitrogen atom.

5. The compound of formula (I) as claimed in one of the preceding claims,



53 wherein it is chosen fromthe follow ng conpounds:

trans{444- (5-benzyl [ 1. 2. 4] oxadi azol - 3-yl car banoyl ) phenyl ] cycl ohexyl | aceti c
acid 5- WO 2012/011081 PCT/IB2011/053278
trans{444- (3-benzyl [ 1. 2. 4] oxadi azol - 53yl car banoyl ) phenyl ] cycl ohexyl | aceti c
acid o . _

ci s-444-( 3-“@55?9”['%9@%1’ g)cg%tpg{oélpyvg_gﬁogmpga%yl ) phenoxy] cycl ohexanecar boxyl
ic acid

SOhexaneant boxur t o UaipgATE BN Za Bl 5 Rar2mo, RRHTTB EIohRHRRSK ovel ©
cihs- 4-{4435( 1- lp!aeiﬂyl cycl opropyl)[1. 2. 4] oxadi azol - 5-yl car banoyl | phenoxyl cycl
ohexanegar boxyl i ¢_aci , :
cis-4-{243-(1- rré?rﬁg}?{f"i‘-"ﬁf%%ygﬂ B9 L1320 Y AP T Y R ISR R P FiShenoxy | ¢
ycl ohexanecar boxagidi ¢ acid 15- _

cl s - {3 phenoxy et Bl . B-oh A ApRhaissol BSRABIRALROSASIYLEHSL:Re-

{ 444- ( 6- benzyl pyeibdagicracg yl car bamoyl ) phenyl ] cycl ohexyl | acetic acid

cl - aad (8- oyl oRRnE ¥ ATsBORNIS SR i 2 6BRBTRY BRI Bl sgnecar bo
Ci s-4480( 3- benzykkdneZabpeyidicaizol - 5- yl car banoyl ) pyri di n- 2- yl oxy] cycl ohexane
- carboxylic acid. ,

trans- 2- { 444- (3~ BERZYTET PP ERRPIoRY 2§ loX A B A RAROY PGPS hexy! 1 cycl
opr opanecar boxylcydotadadecarboxylic acid .

Leans (8- 5 [444ak3 peprlhdng (hRORREE 2 Bk GRS TRA D RRS RRh s ohexy !
trans- 3- { 444- ( 3chaolzaxahdcazbelydxadd azol - 5- yl car bamoyl ) phenyl ] cycl ohexyl | prop

e ;Zﬁﬁk S pheny Pad- s 3RNeaImEt ) 2 4loKadiaral S oaram AR S RULA R ar boxyl i o
acid 30- hexanecarboxylic acid

O 0 & TR B e M SRR e T

carboxylic acid i 0 ase f'on"salt with an
acid or with a baset-[43B6yclappntpleméoplidazpr-gyarbagay!)ploenoayloycladfexboenul a (1)
as clainmed in any,Q .of.dclairrs 1 to 5 wherein the ester function of a
conpound chosen® 5b8ﬁ¥'c(ei°5 a conmpound of formula (XXIX): WO

2012/ 020081PCT/ 1BRAULBB822Z[15214]oxadiazol-5-ylcarbamoyl)pyridin-2-yloxy]cyclohexane-

carboxylic acid
- trans-2-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclohexyl}-
cyclopropanecarboxylic acid
- trans-(E)-3-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclohexyl}-
25 acrylic acid
- trans-3-{4-[4-(3-benzyl[1.2.4]oxadiazol-5-ylcarbamoyl)phenyl]cyclohexyl}-
propionic acid
- cis-4-[4-(6-phenylaminopyridazin-3-ylcarbamoyl)phenoxy]cyclohexane-
carboxylic acid
30 - cis-4-{4-[6-(4-methoxyphenyl)pyridazin-3-ylcarbamoyl]phenoxy}cyclohexane-

carboxylic acid
in the form of an acid, a base or an addition salt with an acid or with a base.
35 6. A process for preparing a compound of formula (l) as claimed in any one of

claims 1 to 5, wherein the ester function of a compound chosen from:

(i) @ compound of formula (XXIX):



SPG3 in which R represents: * 0o-N)O00/11la N I* -0)00/111b

and PG3 represents a protecting group; and 5(ii) a conpound of formula
(XXX1): OowepG2/m®iosR2 y nZN HNO in which n, Y, Z1, Rl, PRZ/IRId1/n53aT%L as
defined in claim1l and PGL representss4a protecting group; and (iii) a
conmpound of forrmula (XXXVI): in V\Qich PGL represents a protecting group, is

depr ot ect ed. 7. The proogs il {ng a conpound of formula
(I') as clainmed in claim®6, 15whergn coupgund 06 general formula
(XXXVI) is obtained by catal ytic Rydr nation 3’1{)‘ a ‘gwound of formula
(XXXV): WD 2012/ 011081PCT/ 1B2011/ 05 55 1in ich represents a
protecting group. in which RBrepldi@nR¥ ocess for preparing a conpound of
formula (1) as clained in claim7, 5wherein the conpound of general formula
(XXXV) is obtained by reaction, with h Qe \\NH2- NH2, of a conpound of
formula (XXXIV): 0O =
R' = O-N"  xxvilla
N
NI\O\>_*
XXVIilb
] N
N.
‘N XXVlilc

and PG3 represents a protecting group; and

5 (ii) a compound of formula (XXXI):

O -~
R1, R2 05’4[::7’ 'ﬂ:::L~«0 PG,
N-O
in which n, Y, Z1, R1, R2 and n are as defined in claim 1 and PG1
represents a protecting group; and

(iii) @ compound of formula (XXXVI):
10

Quﬂn; ~
N=N o)
o o)
XXXVI\OY
O\PG1

in which PG1 represents a protecting group, is deprotected.

7. The process for preparing a compound of formula (1) as claimed in claim 6,
15 wherein the compound of general formula (XXXVI) is obtained by catalytic

hydrogenation of a compound of formula (XXXV):



N=N XXXI'V in which PGL represents a protecting group. 109. Conpounds of
formula (XXIX), (XXXI), (XXXIV), (XXXV) and (XXXVI): WO

2012/ 011080RCR/(1BBD11/ 053278 56 Q _n_FI H N=N in whipcli/iBo11/epessent s:
5and n, Y, Z1, Rl, R2 are as defined 35n claim 1l and PGl and PG3 represent a

protecting group. 10. A nmedi canent, wherein it conprises a
conpound of for (I) as clainmed in any one of clains 1 to 5 or an
addition salt of IS O} nd with a pharmaceutically 10acceptable acid or
base. 11. A tlc conp05|t|on wherein it conprises a
conpound of formul —ns Che one of clains 1 to 5 or a

phar maceutical |y ac~e-tableosal f th onpound and al so at | east one
pharmaceutical ly aq c.able exci pj 12. The use of a conpound
of formula (I) as c --ned in any of clapms 1 to 3, for the preparation

of a medicanent intended for treating and/ or ‘BBgeventing any disease in
whi ch DGAT-1 is involved. WD 2012/011081PCT/1B2011/ 053278 57 preparation
of a medi canment irf which P&t ienggsanid/adqrroigcingegroiimg obesity, dysli pi deni a,

i npaired fasting glucose conditions, netabolic acidosis, ketosis, hepatic
steatosis, insulin resistance, type 2 diabetes and conplications arising
fromthis pathoBode progsss &xinteraringteheoraeeuncidideinyia dhds glrineee dselaip 7,

triacyl gl y(\:l\ﬁlreiréjﬁsthg nccﬁ'r%o%ﬂaeoﬁ igér?é’rgl formula (XXXV) is obtained by reaction, with
hydrazine NH>-NH,, of a compound of formula (XXXIV):

in which PG1 represents a protecting group.

10 9. Compounds of formula (XXIX), (XXXI), (XXXIV), (XXXV) and (XXXVI):

Y nZ1~«N\7/NH 0
N-O
XXXI
)
)
O-pg,
Qhﬂﬂ i
N=N 0
o [ l _0
XXXIV
O.



5 (WAT), netabolic syndrone, coronary diseases, hypertension, skin

di seases such as the skin diseases linked to the proliferation of the
sebaceouswghardai®uch as acne, Al zheinmer's di sease, i meoonmBziui/ei3eTsy

di seases, H V infection, irritable bosel syndrone and certain cancers, and
advant ageously for_ the preparation of a nedicanment intended for treating or

preventi ng obesi dyslipidema, inpaired fasting 10 glucose conditions,
nmet abol i ¢ aci dos ke | Sy hepatic steatosis, insulin resistance, type 2
di abetes and COHD|IQ rls frOﬂlthIS pathology, i potoxicity, the
accunul ati on and an exgegs o) ogl yeerides in adi pose tissue (WAT),
nmet abol i ¢ syndronme gngd hepapiti 15The conmpound of forrmula (I) as
clainmed in any one lainms 1 to a veel? canent . 15. The

conmpound of formula as clal any oge of clainms 1 to 5, for
treating and/or preventing obesity, dyslipidema, inpaired fasting glucose
conditions, 20 netabolic acidosis, ketosis, hepatic steatosis, insulin
resi stance, type di abet es and conplications arising fromthis pathol ogy,
| i potoxicity, théf%&cunulation and an excess of triacylglycerides in
adi pose tissue (WA h, I\ bEIic ndronme, coronary di seases, hypertension,
skin di seases such gs Y,h \ N 1§€S inked to the proliferation of the
sebaceous gl ands such as acge, Yzhel di sease, i nmunonodul atory
di seases, 25 H V infection, irritable | _@yndronme and certain cancers,
and advantageously for treating OKX§Yevent| g obesity, dyslipidem a,
i npai red fasting glucose conditions, netaboprpGaC|d05|s ketosis, hepatic
steatosis, insulin resistance, type 2 di abetes ‘and conplications arising
fromthis patvhioch®)yeprésgned:oxi city, the accunul ati on and an excess of
triacylglycerides in adipose tissue (WAT), netabolic syndrone and hepatitis
0 N

/ *
R' = O-N" xxvilla

——

5 andn, Y, Z1, R1, R2 are as defined in claim 1 and PG1 and PG3 represent a

protecting group.

10. A medicament, wherein it comprises a compound of formula (I) as claimed
in any one of claims 1 to 5 or an addition salt of this compound with a pharmaceutically

10  acceptable acid or base.

11. A pharmaceutical composition, wherein it comprises a compound of formula
(1) as claimed in any one of claims 1 to 5 or a pharmaceutically acceptable salt of this
compound, and also at least one pharmaceutically acceptable excipient.
15
12. The use of a compound of formula (I) as claimed in any one of claims 1 to 3,
for the preparation of a medicament intended for treating and/or preventing any

disease in which DGAT-1 is involved.

20 13. The use of a compound of formula (I) as claimed in claim 12, for the
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preparation of a medicament for treating and/or preventing obesity, dyslipidemia,
impaired fasting glucose conditions, metabolic acidosis, ketosis, hepatic steatosis,
insulin resistance, type 2 diabetes and complications arising from this pathology,
lipotoxicity, the accumulation and an excess of triacylglycerides in adipose tissue
(WAT), metabolic syndrome, coronary diseases, hypertension, skin diseases such as
the skin diseases linked to the proliferation of the sebaceous glands such as acne,
Alzheimer’'s disease, immunomodulatory diseases, HIV infection, irritable bowel
syndrome and certain cancers, and advantageously for the preparation of a
medicament intended for treating or preventing obesity, dyslipidemia, impaired fasting
glucose conditions, metabolic acidosis, ketosis, hepatic steatosis, insulin resistance,
type 2 diabetes and complications arising from this pathology, lipotoxicity, the
accumulation and an excess of triacylglycerides in adipose tissue (WAT), metabolic

syndrome and hepatitis C.

14. The compound of formula (I) as claimed in any one of claims 1 to 5, as a

medicament.

15. The compound of formula (l) as claimed in any one of claims 1 to 5, for
treating and/or preventing obesity, dyslipidemia, impaired fasting glucose conditions,
metabolic acidosis, ketosis, hepatic steatosis, insulin resistance, type 2 diabetes and
complications arising from this pathology, lipotoxicity, the accumulation and an excess
of triacylglycerides in adipose tissue (WAT), metabolic syndrome, coronary diseases,
hypertension, skin diseases such as the skin diseases linked to the proliferation of the
sebaceous glands such as acne, Alzheimer's disease, immunomodulatory diseases,
HIV infection, irritable bowel syndrome and certain cancers, and advantageously for
treating or preventing obesity, dyslipidemia, impaired fasting glucose conditions,
metabolic acidosis, ketosis, hepatic steatosis, insulin resistance, type 2 diabetes and
complications arising from this pathology, lipotoxicity, the accumulation and an excess

of triacylglycerides in adipose tissue (WAT), metabolic syndrome and hepatitis C.



