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New Ter penes And Macrocycles Field of invention This
invention relates to novel natural products and
WO edoatiexd9sem synthetic derivatives, pharmaceur@TEP2009/003288
conposi tions containing such conpounds and the use of
t hose conpounds and/or conpositions for treating
di seases and conditions in man and ot her mammal s
nedlated by TGR5 S|gnaI|ng, e|ther anne or in
i RREBRAQR DE JVZ (2 AL

can be used for the preparat|on of nmedi canments. The
present invention relates to conmpounds that are useful
int t ad/for prevention of di seases
nedi§§¥§h@©k§§ﬁ' A, b IeSeIs of GLP-1 , such as

di ab S ri .
companedo el 96?1%63.”&%‘5%&%9%?%8%%"?%%’ggﬁlﬁ%ﬁnd according
tdirsgARSAIRN dlsorders whi ch can be treated by

activating TGR5, conprising adm nistering an effective
anmount of a conpound of this invention. The
identification of small conpounds_which specifically
activate, regul ate and/ or nodul & signal transduction

of TGRS is therefore desi an aimof the

present invention. ‘ g
the preparation of new cg ds for the prevention
and/ or treatnment : Type 2, obesity,

neur opat hy and/ o ropatjhy. Surprisingly we have
found that new tggpeses anX nacrocycles isolated from
nat ural sources el | as seni-synthetignderivatives
activate TCR5; therefore, these conpounds‘are

espeghalihVertidd ARbGefa®es tbh?seﬂﬂ‘ﬂ?e‘i‘ﬁie@iht@{‘ﬂ{ fh%aﬁr%%égs of
Di abetes Type 2, obesity, neuropathy and

nephBAEGKIYROUNDERO REEE TNWENTION t he conpounds
according to the invention and salts thereof have very

val ualizleciptea’s nisedse gs aaheyrpdggemer & bvenlisbeddreihagastetized from
to!erated. The present invention therefore relates to

ac bispenathiglogte pothtngf tvaewhey iandifhaseopressnee difcexteaneblular and
and/ or nedlcanent active ingredients in the treatnent,
Pﬁﬁdﬁ%ﬂ“ By aswrlaxpleqws and lggrrdeelm lap asusofihydllay tapglessin the

oun acc o the invention for the

Bieb rFra Rons o e peels For the o eat rent

and/ axis.of th aid diseases an a .
proc&?g VEPPRRB PSS Eihpnd o EE 2Rt RiarBigh win

0 iQn S
SYEAPSIRED AP UL EhORE ATRAnIOR QIATRAR, SHRAHAEEon e
nSHYRr 801 ﬁﬁﬁh@héfd%ak'[}?ﬁ Aﬁr tO‘eAILBSatndOA patient may bel ong
to any manmal species, for exanple a primate species,

par t it uther by, hedrBpsundsOdRNt ShedNGepited Which daat sedid the
hanst er s; rabblts horses, cows, dogs, cats, etc.
pmﬂumionrmﬂehs rmost nbuionoxdc eisbfdror oéxmeniymrd, atamely the form
i nvestigations, where they provide a nodel for the
copi@éningntd2f amitunasiddi édap. Buokghodheirofintemection with a
i nvention_ Type 2 diabetes is characterized by a
%Péf@@piwlarﬁeultamoreeneafgeynwtncesmg Xt oWefthy c@g@rtyé protease
def ctive resgonse toinsulin by liver, fat and nuscle

aguyy %1“5ﬁW%ﬁE #egTI8¥se bl ood IeveIs reduced gl ucose

t ol d

e ol coprBaIE R an Al B0, R Rsef A ndBrhyves  of
Ay AR SHT Ber)G

type 2 and a good correl ati on between obesity and
abnormal glucose tolerance is described in severa
studies. A defective insulin release in response to
glucose is a major defect in type 2 diabetes. This is
t he consequence of an altered glucosenetabolismin the
bet a ceIIs but al so to a decreased rel ease of

T I T o ~ O~ oA ~ O~ A - o
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liver and nuscles was prevented by CA feeding and
gl ucose uptake in nuscles was enhanced. The T3 and T4

WO 2008l1$979%kr e not substantially affected by thePdi/gpr2009/003288

(Wat anabe et al. 2006, Nature 439: 484-489). Recently,
TGRS (Strausberg et al. 2002, PNAS 99: 16899-16903;
Takeda et al. 2002, FEBS Letﬂ 520:97-101), a

Gs- protei n-coupl ed receptor ( Bank Accessi on No.
@BTDU6; NM 1 70699) first f by searches in the
human genone dat abases fo phan~ceowept or i n 2002,
was found to have a funct n D abetes. Katsuma et
al . showed that TGR ng enteroendocrine cells
secreted GLP-1 aftp |nul.t|on with bile acids (4
to5 tines nore) (Kaf n etXal. 2005, BBRC 329:
386-390). GLP-1 sé%retlon was reduced HY) TGRS si RNA

d enh DNA £
PumarY STBCS A 2ag JEHBRANCKY0106 homol ogy. In human,
TGRS found t 1
| eukSeyRRE, oLy @H?ﬁme%f’vé%crﬁ%shaﬁn‘ﬁ%e Jefthout affegripe other

%ﬁ%&&ﬁ@@é@p@ %g%gs“%*ﬂ %’Sn@%‘*%ﬁ%‘fﬁ! activity.
i ntrofRe ﬁgﬂ isReAdentd ofe Q& faQicﬁi of éaﬁﬁfé&ﬁp@ﬁrﬂis is the
et al. 2, PNAS 99: 1 99 1 Takeda et al

SOk ré&IdnRdtivee A uTtable Qhénylb@fdﬂﬁ(@ﬁ&ldedr &l est@PfRreof with
BBRC 298: 714-719). Maruyama et al. described in 2002

4 Balt-dihaRy cpvlepeoqanesaddxylic HEKR93 cel s as wel | as
endogenously expressed in enteroendocrine cell lines
respdndeWQ o 20640742385 | & ,4alilial ovdychonrapmgsathiirotiiconacid  is
They named TGRS BG37 (Maruyana et al. 2002, BBRC 298:
qutainpdoptarting Frest %)ét@hﬂlq foduene \Wehigh iy Hernsbeimedicinge the

é%@&ioomq%b%wl Bromd MMW RGeS %@%ﬂ%ﬁ%f@84'9&58?@“3&“0“(16
@ﬁ@ﬂ&?é% * Failile ThbSREAPC° LB Go BRI, ate  the
By gﬁﬂgﬁgggq%ﬁg%gﬁnfl@rthz%ﬁe% bie 78 ancté@%mitl @bmbr@{noethane

sequen’ces uman, ovine, rab

%v@‘?ﬁ'@ SoMbdfbrdih 23 - ﬁﬁfa‘l@ﬁhéﬁ@lé;’%‘lép@ﬁaﬁ’&ﬁﬁﬂb Rekichi8 finally

ition they showed a high expréssion in CD14
heEbiyyed Tonee esised Kavaimal@ cpéloptopadi@Oabost 278(1 1):
9&25 }g%40) In rabbit al veol gr gac% ophagesﬁgg wel | as
TGRS Howeeorprthe JirngeskHPeskribeldl ;m WOe2004/074232 fprbvides a low
aci ds suppressed LPS induced cytokine production
Owaadmaell €li2-24%) 2o02sulf8s 208y devere reutgstionsi@yr the industrial
Phagocyt osi s of macrophages was suppressed as wel | .
¥€A and taurine conjugated LCA (TLCA) were the nost

pot e i gands of 10mM MAP Ki nase was

act i &taﬁf g‘ﬁr tae éé&’&ép beP!“é“%‘b‘?‘H SEEBnRBISE At dp significant

exceed iral patitis d | ar

FHOGEohr @“%t?yshwggrﬁaas "ty el Epeycle T heia, and
S Nt d; t Y.

BRI B g BE CEL, HR i By VAl 12 toge?kﬁﬁ‘é and a

Yebhhdise(daype 2 iodot hyronine de| oddi nase), theenzyne

reasonabl®e for conversion of T4 to T3 Thyroid hornone.

Feedilatdditiéaht Finat iSEz0k S ouplind &acliéd@Psovideda poor yield and

reversal of melght gai n by enhanced energy

theresulitingr grodpcoisadifficuitao TRy bndeystdllizétediwithoulGREpss of

is overexpressed and the activity of D2 is enhanced

viekd. TERS ¢xamploatsiliea g¢l. chogsatographye hig9beargqusedg)for such

In BAT and human skel etal nuscle cells cAMP |level is

Pyilieipm pubisceleain gt sHire &5} dwomgingraphy by tedigys and requires

G ucose as well as insulin tolerance was inproved

under CA treatnent. TGRS is therefore a target which

has several positive effects on Diabetes. It

stinmul ates the secretion of GLP-1, reduces the anount

of inflammtory cytokines and via indirect effects it

enhances the _energy expendlture of nuscle ceIIs PRI OR

AT o~~1 IR A AR ™\ 7 R JIF R FI"1 ~7A I v - . L
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conmpounds of formula Il in which RL denotes CH, QA

OAr, NH2, NHA, NA2, NHAr, NH(CH2)PNH2, NH(CH2) PNHA,
WOR(0SHTPNA2, R2 denotes H, A or Ar, R4 denot esPEI/BP2009/003288

ai kyl having 1-4 C atons, denotes a single or double

bond, A denotes unbranched or_branched al kyl havi ng

1-10 C atoms, in which 1-7 H3atonms may be replaced by

F and/or d, 5 Ar denotes phenyl, naphthyl or

hirgheolpmeseafciolvdntshi ch i s unsubstituted or nono-, di-

or trisubstituted by Hal, A OR4, N(R4)2, NO2, CN

COORAT herefqrral s anrRRiew, MRIBPIRsemCRY entiop NpRaFpyide a process

S50 LCARSO0Rs, e, 40,0 PO PITSERt
Ao Lo v S e Bl
RS RGeS s RS k.

O ) . .
No G PR R reg g ifjor s RO B fryine out he

Sh XK rBaitignCaslthd fﬁsagfégﬁ, denotes a single or double
bond, A denot es unbranched or branched al kyl having

1- 10 Moadoes, differehi ebnditionkl fat aifelivayting theplieldedf ye other
F and/or C Ar denotes phenyl, naphthyl or biphenyl,
sephhave bddncintiosluned,ulbgtartictled thor radicad brominatom step.
trisubstituted by Hal, A OR4, N(R4)2, N2, CN, COCR4,
CON( Rihye2pragrascon thiraseaniondoracd Sapiq e jiore Sfipient, especially
é)C( R4) 2] mMCOOR4 and/or ( C(R4) 2] nCOOR4, m denotes O, 1,

1 forge” scalg, preduetéan.oprovidimgy highgr yigldt @5 the ggmpppnds of

BB o S T o

. R4 denotes H or al kyl having 1-4 C atons,
éﬁ%ﬁ#%%ﬁgééPhgle or doubl e bond, A denotes unbranched

or br Nﬂﬁ% i tons, in which 1-7 H
atonéﬁgay ée?ﬁ%réggﬁiggvinigﬁﬁgf a, Ar denotes
phenythe fiabébmhatteF oPiihBrsent BARAtIBH iWMal Srldckss for preparing a
unsubstituted or nono-, di- or trisubstituted by ﬁgl
dompbiind O Bédnezal fcthulLN) 2ORS théseb R4) 2, NRACOA,
NRASCRA, and pharmaceutical ly usable salts and

stereoi soners thereof, including—mxtures thereof in
all ratios. 10 The invention re‘eﬁes to the conpounds
of the formula I . 1. I}l axd gygal ts thereof
and to a process for the prep-ration of conpounds of
the formula I, I and-phar maceutical ly usabl e
salts and stereoi{ $§ 15 {hereof, characterised in
that a radical Rl _gconver ed into another radical Rl
by converting a hydrexyl or al koxy groug to an
optionally substituted am no group and/ p 20 a base or
acid\gﬁm£Ff formula I, Il or IVis converted into one
of its salts. The invention furthernore relates to a

processs b daldded RbEPPEALIMly Fuotepounds of the
formula I'l'l and pharnaceutically usable salts and

st er qor&gRERINs bR bLfiore PRaERCInAepERILntly Jllédted from:
carbonyl group is converted by reductive am nation

I nt 0 -an hapigenrabmy, prefetablyutieldriaet no group 3 0 and/ or
a base or acid of the formula IIl is converted into
one of iGlj;salts. Conpounds of formula I, 11, 11l and
IV al so nean the pharnmaceutically usabl e derivatives
and sol ¥88EsH235 The invention also relates to the
stereoi s rs (E, Z isoners) and the hy drates and

sol vat es-'df these conpounds. Sol vates of the conpounds
aretaken to nean adductions of inert solvent nol ecul es
onto the conpounds
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which formowing to their nutual attractive force.
Sol vates are, for exam ple, nono- or dihydrates or

wab@oh@l7at es. Pharmaceuti cal |y usabl e deri vat i REFEP209/003288

taken to nean, for exanple, the salts of the conmpounds
according to the invention and al so so-called pro drug
conpounds. Prodrug derivativés is taken to mean
compounds of the formula I , IIl, IIl, IV which have
been -modiHi@d; with, for exanple, alkyl or acyl

groups, sugars or oligopeptides and which are rapidly
cl eaved N@2t he organismto formthe active conpounds
according to the invention. These al so include

bi odegr &EiBYENESI¥Yer derivatives of the conpounds
according to the invention, as is described, for

exanpl e SHHERTHIOXY  Pharm 115, 61-67 (1995). The
expression "ef fiective ! _he anount of a
medi c'ané:Xflogﬁ(}ghégre%%ag?anﬁg{am ﬁ?@gyi’ngr edi ent whi ch
causes aphigf.ogi cal or nedical response which is
sought or aided at, for exanple by a researcher or
physi_ ORbr WACOR | $31é8ein S isCiBle@BH TPdm Ghe H#BBP cohBisting of
addi tion, the expression "therapeutically effective
GRRWIkEnyTEARSnAN biRyN tandiphehyl;conpared with a
correspondi ng subject who has not received this
amuntSRhaFORher CORowharpin ®aseagllerdce: i nproved
treatnment, healing, prevention or elimnation of a

di seastd proersHeamprissgndictfodawieg pispaianeording by sidhems 1:
prevention of side effects or also the reduction in

t he ghotfacting s cemppurdod forguls (lowhersia ok dedefiped jageabove

SHLSELD R, B s WL SLEET b v
CHBFRAREHE KT L SRR SRR g

L ohogheal function. The invention also relates to

ﬁ$¥§t§%§g§§’the conpounds of the formula | , I, 111,

|V aqegraibifittil hheompyaitd b@Torthala @XAMR adit At b¥oRSinafion to
t wodi aStereoners, for exanple in the ratio 1:1 , 1:2,
form a ¢otipodnd of fokRulal(VH90 or 1:1000. These are
particularly preferably m xtures of stereoisoneric
conpdiihdsansfamialgl a rcoohpaisl whifolbmaokxc (V) nate théaorresponding
once, their neanings are inde pendent of one another.
mipleedesivativeladvformhika ¢\ cal s and parameters Rl, R2,

R3, R4 and ., . . . (single or double bond) have the
neaniiMydeaging at eempeund if faspmile LMD with | 1,2¢dibrenyoethane to

nl ess expressl.y indic d otherwise. If Rl and/or R2
ﬁ%%h%C@TeBPH$P£¥b¥%ﬁ%63h§5ﬁyﬁ group). A denotes al kyl,

is unkranched. (linear) or.branched, has.1l. 2 3
2, Y RESE e WoaGhb e SERRISH (AL Rty SiemPound of
% Qq4( furthernore ethyl, propyl, isopropyl, butyl,

obu YQ] sec-butyl or tert-butyl, furthernore also

pent YA dvakitagedusB, 3rHEt BYiRuL Yibrohidation 1,14~ @6nducted  with
2,2-d|nethy%propyl, 1-et hyl propyl, hexyl, 1- , 2- , 3-
Nrbrémubyinpaidey(NBS) In the brésence bf3r cataBitid- amodnSof B€nzoyl
3, 3-di net hyl butyl, 1- or 2-ethyl butyl,
derekidgl [PhO@ORY lapd apylonittileabylsoPeentet hyl propyl, 1,1

,2- or 1,2,2-trinmethyl propyl, further preferably, for
examheeinventiphus radsee dimectcdatoy theycqrapound (Xdl)y which has been

preferably denotes al kyl having 1, 2, 3, 4, 5o0or 6 C
chtaned asstatde amteympdiats pf the nepEtion desgribed; ahgeopy | |

butyl.,, isobutyl, sec:butyl,. tert-butyl, pentyl, hexyl,.
Crif IThs JRYERGP BeribEpeliofisesingi © 41 prbcess” for prepating a
1-trifluoroethyl. Ar denotes, for exanple, phenyl, o-,

m or p-tolyl, o-, m or p-ethyl phenyl, o-, m or

p- propyl phenyl, o-, m or p-isopropyl phenyl, o-, m or
p-tert.-butyl phenyl, o-, m or p-hydroxyphenyl, o-, m

or p-nitrophenyl, o-, m or p-amnophenyl, o-, m or

p- ( N- met hyl am no) phenyl, o-, m or
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chl orophenyl . The compounds of the formula I, 11, III,
IV may have one or nore chiral centres and can

WO b@paiPe occur in various stereoi soneric forPGI/ER1069/003288

formula | enconpasses all these fornms. Accordingly,

the invention relates, in particular, to the conpounds

of the fornula I, Il, Ill, I\in which at |east one of

the said radicals has one of the preferred neani ngs

phadimageeldcal bovspositing, aidf proaeds groouypssing deppdnee) and an

¢é be expressed by the follow ng sub-fornulae la, M,
tignal $t9B, (WihiCOMPEsHID RAMIBtUR Off BRenAIrampre pharmpgeutically

and lag and .in which the radicals not designated in

3fceRtadle gEFiRIaNthave the neaning indicated for the

f”ﬁé*h@ri@lttpﬁ' N2, NHA or RAZ“‘“ %2' denot es H or A
,)’ig:n S unbrsgéc'ﬁ%ae %)e&gitri(g%%: fBH %L‘%a%{%

at orrB"HdlagéWhﬁﬁqsl"lzlcm&"s %rﬂﬁy cﬁﬁ)rfrﬁpb%ﬁﬂlebﬁng iodine.

and or Y inllain which denot es’ OH,

%@h?)sﬁbﬂﬁt ch'ﬁf?bBbPé\lidﬁedNﬂ( @H?a)llﬁﬂA%uclR%s methyl,

I’
denotes ﬁ or A, denotes a single or double bond, A
ethphtepropyhrisoptops],al-batydnizbbdtyd) ée;cLblttglnteg-Hutng C
atons, in which 1-7 H atons nay be replaced by F
and/ 6tAlgenyl”deratesstpigit ch@inopr AranchddHE, 0 \Mﬂ'{aﬂyl Rsuch as
denotes O, OH, QA, NH2, NHA or NA2, R2 denotes O
vy bl -prepasehol wsopera, A;budemy: éspbatenylgpe s@mgb@m branched-
bond, A depotes unbranched or Eranched al kyl havi ng
pentenyt andohexenyh hWAe derm " alkyny{ o stanhg coasasd it en wlogous
F and/or C; inlVa in which RL denotes OH, QA NH2,
REYr Na2, denotes a singl e or double bond, A denotes

%Piﬁwgﬁl’%@%ﬁ? ‘g0 %Alrﬁiéaﬂ%#?e%ﬁﬁd/@’d‘%’@afboﬂd group
ergﬁfg?l# I¢3 tarbBRRbhs. %&&,ﬁpl@m?a}uﬁégﬁ) 8TB1, cyclobutyl,

including mxtures thereo

c?@l‘b%ﬁ*l%d &ydlbRepthyenti on and al so the
Starting materials for their preparation are, in
addi tiSamrapdeipaeadybcaidaad s daamatedostetRycHS group having at
described in the literature (for exanple in the
leastndacatbonr demssand #sledsuloar- Métgtqatddat hpwdfemablyr one to four
or gani schen Chem e [ Met hods of Organic Chem stry],
Iatenogtorhs egtected ifepgn Birggemapkygen endesubplew. sﬁzxmldés include
reacti on conditions which are known and suitable for
Riperidyl or ety deurylyse can al so be made here of

or caBETAIEHD ﬁ?@%%ﬂi@%ﬁ% 087 ar s can
al so Inoers t?lr{\}%ntcio}ﬁbrﬁglcfega% p}&% s Gr gp:g}arl al %r[%glound of

from thelraact I'on A X I'ns
Vel fofuld1h BECoriHOtd (e SAERY Lﬂnds according to the

nvention st art| g conpounds are general ly known.
If they are novel, however, they can be prepared by
nmet hods known per se. Cbnpound§‘? the formula I, I
and |1V can preferably be Nl e converting a
radical Rl into another rfa %@O%onvertlng a
hydroxyl or al koxy agl optionally substituted

whi ch are known t perspn skilled in the art. The
reaction i s genera carri®d out in an inert solvent.
Suitable inert soRvents are, for exanpl €D

hydr ocar bons, such as hexane, petrol eum et her,

benz dKRETeY| uene or xyl ene; chl ori nated hydrocarbons,
such as trichl oroethyl ene, 1,2-dichloroethane, carbon
tetrachl oride, chloroformor dichloronethane;

al cohol s, such as nethanol, ethanol, isopropanol,

n- propanol, n-butanol or tert-butanol; ethers, such as
di et hyl ether, diisopropyl ether, tetrahydrofuran
(THF) or dioxane; glycol ethers such as et hyl ene

oy
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such as acetam de, dinethyl acetam de or
di net hyl formam de (DMF); nitriles, such as

WQzwpa#79T i | e; sul foxi des, such as dinmet hyl suPEDEP89/003288

(DVMBSO); carbon disulfide; carboxylic acids, such as

formc acid or acetic acid; nitro conmpounds, such as

ni tromet hane or nitrobenzene® esters, such as et hyl
acetate, or mxtures of the said solvents. Depending

on t ¢ apdRate m@eﬁmbabqvme reaction time is between a
few m nutes and 14 days, the reaction tenmperature is

bet weWhenddus cystralk mui g vapPYonraisrbstitytedamdth one or

PR a@weﬁéﬁ#@gﬁgﬁes%&do@ LT 63%83? %te@%%fgraups
annydreieagy BERTeleRR SR etult kil ed or
Substyybih a6 bl a8y, A0KAREABRPUShiALPR NSRS pr more

sol v suc oro ne or

g:fo%?@ﬂ&&ﬁhd& E@lect%ucﬂ?oﬁshélf)g@rt den%ndﬂl%,%cpy rdhAl Qfkyl and

enper at ures between -60 and +30. Ester gr oups can
beatapionhkicesbyvdiRer exanple, using NaOH or KOH in
wat er, mater/%hF or wat er/di oxane at tenperatures
bet ekl shtarted Réterdaichioxgtbup iapteferabiy a hirowaunctictrditg having
for exanple using thionyl chloride, into the
Tarresponsiang cmr boxyo sitegen atohor odese mfdgeheatom and one
| atter can be converted into carboxam des. Elim nation
@fyaratatem; heeleny pyarp Hdinek midazetid e angl isexazolidine.
carbonitriles. Pharmaceutical salts and other forns
The sai d conmpounds according to the invention can be
used in their final eon-salt form On the other hand,
the pre i nvepti gh_al so enco iia-s t he use of
t hese ou ds @ t hé™f or m ok ¢ pharmaceut i c§
accept @bl e sal whi ch can defi ved Tromg7&
organlcxand |norgan|c aci ds A bades by prodegdur esx
known ip the art. Pharmaceutically acceptabl €
forns op’ the conffounds of the f®mula I, 1, 11 @nd
IV are for the nost part prepared b

conventi onal

met hods. |f the conpound of the fordula | ,I1,

IV contains a i oox9$ group, { of CFts SU|tam

salts can_he farsed by regeti pghie conmpound wi coon
suitable @ to gi ve~tthe respondi g hage>s

salt. SuchBased are, for gexanple, al kal i

hydr oxi des, i ncl udi ng potaSS|un1hydrOX|de asodlum
hydr oxi de andw i t hi um hydr oxi dep al kaline earth npsal
hydr oxi des, such as bari um hydroxi de and cal ci um
hydr oxi de; al kali netal al koxi des, for exanple

pot assi um et hoxi de and sodg§¢gﬁﬁgﬁpgide; and vari ous
K{gﬁg?i c biases, ~such zs pi pertth i et hanolham' ne and
comparing AtkeEEE e 1 LE4tb Oyt btk Tahplf p, wherein X is a

RdIEEM &onk ;Exjeﬂg@glly ﬂﬂoxtlf?@ aﬁ@%@ 1@fsefé%fécﬁfr8npﬁ{§3ﬁ6ﬂ?5c&§13tlng

t he™f or nul and |1V, acid-addi tion sa

&sRehIBeint Obrgdiney 1bmetarrtgatd)1€3€s03cgfraa9uaﬁﬁaw4,)t s reacted with a
pharnaceutl cally acceptabl e organi ¢ and i norganic

plang$ bof@xic exadpf Eoryla (G wirtk¢id e represéntaonkystrmgengroups
chl oride, hydrogen brom de or hydrogen iodide, other
imdeperalentlyi dslexmet cﬁ'lomasbmlngbmg atahs,s proferalblly, chlotings CFs;
sulfate, nitrate or phosphate and the |ike, and al kyl -
GHFGHno&N;| S GhatNG;; surthy lesediorinexthylesgdioxy; cycloalkyl;
t.ol uenesul f anat e and_ benzenesul f ona

Ritegahi @RaQroH &%Rcwheé@f}éﬁursngelgﬁﬁé sfrqrﬂéﬁecamug&eﬁs'égng of
acetate, trifluoroacetate, tartrate, nualeate,

succinate, citrate, benzoate, salicylate, ascorbate

and the |ike. Accordingly, pharnmaceutically acceptable
acid-addition salts of the conpounds of the fornula I

, I'l, 11l and IV include the foll ow ng: acetate,

ad| pat e, aI g| nate, ar g| nate, aspartate, benzoat e,

o o, o, N N T
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chl oroprocai ne, choline, N,N -dibenzyl ethyl enedi am ne
(benzat hi ne), dicycl ohexyl am ne, di et hanol am ne,

WelR@ohyd7am ne, 2-di et hyl am noet hanol , PCT/EP2009/003288

2-di net hyl am noet hanol , et hanol am ne, ethyl enedi am ne,

N- et hyl nor phol i ne, N-ethyl pi peridine, glucam ne,

gl ucosam ne, histidine, hydrébanine, i sopropyl am ne,

| i docai ne, |ysine, meglum ne, N-methyl-Dglucam ne,
@bs.palkicnyle alkymd; denapl; phepeli 8Rae SOQR 9adiGORy exhersin R, is
procai ne, purines, theobrom ne, triethanol am ne,
ﬂkathylanine, trimethylam ne, tripropylam ne and

tris dr oxynet hyl t hyl anj.ne met ham ne),. but |

thi o TR FORbPm N abdcratieadbeguh I e SamBEiaialy available or
Conpaunds_of, t he present . nventi.qn whi ch. contai n basic

WY R anpag s iidiae 37 sisshods el kel & shekifed prigon
agent ( ~al k i i .
29E0URUEHNARL R Kol b1 FeXREPAE MBI, Suzuki
teaetifs; isdbifHedCodd) akiny! 4 DHbRL 81udr8ltoRERARPLthe comlpound of
di net hyl, diethyl and dianyl sulfate; (G o-C s)alky

foahiude ¢11) had mmmlamigﬁyhylbdﬂdﬁwhid hathey tomPyiin® bY lformula
and stearyl chloride, brom de and iodide; and

diyl (G -C 4)al kyl halides, for exanple benzyl chloride

and phenethyl brom de. Both water- and oil -sol uble
conpdimdgeadoy, dvinghtroliehenianpalftdiom cdalyble may pbioeht carried

usi ng such salts. The above-nenti oned pharnmaceutica
aufl ysangalkyh barenip eatesy insteadned berenicegids-e,

triflyugroacetate, besylate, citrate, funarate,
gl ucd&‘g‘t’@tams cci ndP¥, hi Bﬂiﬂ‘ﬁ?@, hy &F@iﬁtori dguch as
(AR oSS £ R Sl SR o scivaeo

t r.at ! e | f | exl . .
PEEBNMS SRR st Al eafily 430 O Bilfadium op alumina
Ty Dol el caipfided to represent a restriction. The
acid-addition salts of basic conmpounds of the fornula

|, IPrefdrhblyaPdl oh\C & @sddlr fPiaiTEsP¥xPénsiod BEd Ehdief fCRandle.
base forminto contact with a sufficient anount of the
desi r@ehaallyl, stepu$) igcomdudted imtthe prefentbefsal brgania solvent.
conventional manner. The free base can be regenerated
Oygdni¢ nglivegtst whichamnay foer adviantageousiyarsedvintuda dibamlaacktone,
isolating the free base in a conventional manner. The
tefrabydraduranor (I f igeproayh eléphel n N-axgibylpyrodidonge (NMP),
@grresgo dLngHsalt fornms thereof with respect to

KRG mgﬁ}@ gt tsrepleVithe¥atetych as solubility in

pol ar, sol yents: fpr the rposes of the invention,

Powe b Eompiidoy pEordads SYBRRGRe Lalsbte B he

respegkd &t her .0 .
phar resuRaqdotRl 2E Klelpn' [EGflcd Opt 3 P PVept Pfluxine
fegimesngs of the formula I , II, Ill and IV are forned
wth netals or am nes, such as alkali netals and

al kalwnhen e®d{PPRE! & Susdd, OHganprefemtd esolvEhefisr Genixture of
netal s are sodi um potassium nagnesi um and cal ci um
doehes/matero? danvie, aihilegsviage Pd/C is used, the preferred solvent is
N, N - di benzyl et hyl enedi am ne, chl oroprocai ne, choli ne,
¢thendlanol am ne, et hyl enedi anmi ne, N-net hyl - Dgl ucani ne

and procai ne. The base-addition salts of acidic
conpdUetsablye ste@i (hyistewnduetedrindhe pseseace oppdpsased by

bringing the. free acid forminto contact with
suff?f&sgﬁtwgw&may(a et Advydagsaghhased iog enyaatzﬁQs, K,COs,

KRR b BN b T By oA o NNt For m

into contact with an acid and isolating the free acid
in a conventional man ner. The free acid forns differ
in a certain respect fromthe corresponding salt forns
thereof with respect to certain physical properties,
such as solu bility in polar solvents; for the

pur poses of the invention, however, the salts

o o N a L S Y Y
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di ates can be separated into enantioneric conpounds by
chem cal or physical neasures known to the person

W@ RibI1e9T n the art or even enpl oyed as such iPCT/RR2009/003288

synthesis. In the case of racem c am nes,

di astereoners are formed fromthe m xture by reaction

with an optically active resd vi ng agent. Exanpl es of
suitabl e resolving agents are optically active acids,

such QptietredlyR aaddi§vesr nsucl t ast artriphaeylphosphine  (P(Phs)),
di acetyltartaric acid, dibenzoyltartaric acid,
prlvmetidhydiogiloxans (PMHS). |tewebutylamemoniymt kpprpide (TBAB),

pr.ot ect e j aci d fo xa N- benzqyl proline .
Cedisdicetelle Pdngfns IPEEo oot Rl masr be adtiedis 1 Fepction
acﬁ&j ve canphorsul fonic acids. Al so advantageous is
TBRP SRt ographi ¢ enantioner resolution with the aid of
an ol L V& Fesal wi agent .( e
ai i rsBanel b0 G SAnduBRaRR sLARENCHRIRL Fxcgss of the

: urﬂfgﬂgﬂvf‘th\‘@s?e@ftoc&hﬁgwm fl‘{ﬁ_s or chirally
derivati sed nethacryl ate pol yners” i mobilised on
si|i ceheg@kdferredi talifofit UBRtdonldattihy| thePryapaSE & Step (i) are
aqueous or al coholic solvent m xtures, such as, for
eparpd as foBxase/ i sopropanol / acetonitrile, for exanple
in the ratio 82:15:3. The invention furthernore
r el at-ess¢lyenth@O0usdumks etmnodnpounds and/ or
physi ol ogi cal |y acceptabl e salts thereof for the
pr epar ab#s$n 2gfquavatesfis Qs ( phar maceut i cal
conposition), in particula non-chem cal neth ods.
They ‘caﬁatﬁg’sgoir?\%r"t’/é’ﬁpﬁrﬂnoéal%g/&i tabl e dosage form here
togethey with at |east one solid, liquid and/or
seni -1 i{ﬁ?r‘%ergwé?‘pﬁe ‘or adjuvant and, if desired, in

conbi i | I oy . . .
ConCRTREID AR ARRRM HLPSE oBEHANE it yield higher
[ @,gef;}g grgp[{ j tegogast one conpound accordi ng

t;Eggt@e [ nvgerftgl n lgﬁwﬂﬁpglga@rmceuti cally usable salts
and stirr eompoird StBanAR (TV)NG| pteFiRgbR Xt #T-gichl b 2Ffuoro-4-
in all ratios, and optionally excipients and/or
adihyy-diplserBhar maceut i cal formul ati ons can be
adm nistered in the formof dosage units which
conpringhe aepomadistepr(sicpad), anumpowfd af forweula GHY pohi srbmitted to
per dosage unit. Such a unit can conprise, for
radigabbsommaiiongta form g copmeuadae {ormuly (Vo wisneingX and R are
%Sfrticul rly preferably 5 ng to 100 ng, of a com pound

Htﬁdd?sr%”tv&the i nvention, depending on the disease

t he, met hod of, adm

PRl RBAE AT TY bl ohEras SrcBidel RED R | G m &) B Breviously
i . | i dm ni st dinth

BB Minl 80 TULARIPRREANRE admni stered 11 the

amun&d@afmégédu\é% Y edigad p&BnﬁHWCE@LEon(ﬂ&é@rWﬁl N-

dosage unit- for ations are those onprise a
saildsudeinempde PRBS) @S the Eﬁesleﬂéjé oAt £EatIPNE anfburit of benzoyl
corres ponding fraction thereof of an active

pergxidi [PhiCOG] ahdracetonitrilbas aasodwdritcal fornul ati ons

of this type can be prepared using a process which is
generG¢neraliyovihei meadtmomphiar rmaceed i oat  atr tthe solvent refluxing
Phar maceutical fornul ati ons can be adapted for
tgmpenmtyre.ati on via any desired suitable nmethod, for

examl e by oral (includjng.buccal or subljnpgual),
rect alreterakly) n p&&ﬁraa|mmlﬁe$m§1€nér@@&lea|qu ilgmmﬁ@&%ﬂ product,

S i areoriuctint i oF oright REEL GLNRS. el 1,05 mote

i ntradermal ) nethods. Such fornul ati ons can be
prepared using all processes known in the

phar maceutical art by, for exanple, conbining the
active ingredient with the excipient(s) or

adj uvant (s). Pharmaceutical formul ati ons adapted for
oral adm nistration can be ad m nistered as separate

-, o R e T " .
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The lubricants used in these dosage forns include
sodi um ol eat e, sodium stearate, nagnesi um stearate,

waompum7benzoat e, sodi um acet ate, sodi um chl or PCIBER20G9/003288

the like. The disintegrants include, w thout being
restricted thereto, starch, nethylcellul ose, agar
bentonite, xanthan gumand tte like. The tablets are

formul ated by, for exanple, preparing a powder

erivivalents tr dnmbkt equivatendrof- porepeumd) (fVip anidkinitie presence of
adding a lubricant and a disinteg rant and pressing

QA4 capivlentRb@(FQ@OQe. gi ve tabl ets. A powder mixture

is prepared by mxing the conmpound, commi nuted in a

sui t AEPRETARKnahe \CPRPRUAR| Rinttopmula baXh. Wbichedisr nsefprably

b , d ' | i th i. nd v . .
R e ot Bhef v PP USRI o lati igef aiolq dieher
b Vi oL | .o, di ssol ut | tardant,
B RO DrRlera BN B LOBRG oo >0 hsorption

| , .
acce Gﬁ%ﬂlgs,ztpggbnc{’%ﬁpoé oggﬁﬂg{érﬁ (%) qnxg@ﬁe ?)Enﬁfrﬁne?_eﬂdrlﬁed by

and/or an a suc bentoni'te,

&3lal I ationdicest dih b RRRRIRRRp R cedispowder m xture can

bé granul ated by wetting it " wth a binder, such as,

for dxasiel thirdsytepp(steqt dii)ch doaspcindachdbemitac(VRee trahsformed

sol utions of cellulose or polyner materials and

inte diw ngrresponidingightride dedvativisf dornablaafViatvwheretnoX and R are

granulation, t he powder m xture can be run through a
efbiedtasrapavechi ne, giving | unps of non-unif orm shape

whi ch,_are broken up to form granules. The granul es can

be | uinGiemQ@nHe Agekher spiteple spltsmay beused.-a stearate

salt,, 10 talc o jneral .oil in order to prevent

st cithepritBondly BsPelifo oS onglefi B ah Tor@eRifn ok spb guch as
' re is.t p ' tabl ets. The conpounds

é;léé%@doﬁnz{é:%{oﬁ ﬁﬂg’ #; 1%3§r%g %%hggéﬁal so be conbined with a

free ' ' t Ck.Di d: & dj t hyo

to g s FaiPeelRE yRACHP &M (RGBT RER SR bR doec 10

Houpsbat| fidre ?,r@keva-bny BBl Eh MBARAH0°E dridPATRAPNE. OF

opaque protective |ayer consisting of a shellac

seal iPrgfdralylel ,stép | @iprisotosdigaed orithoh yiBlarmakedssabf sodium

and a gloss | ayer of wax nay be present. Dyes can be

gudete. t Adveasageonslyi Nogtwiean orlder ntade beqaivaderito and 1.0 mole
differenti ate between different dosage units. 20 O al

¢quivalast ofusadinm cyanidexaans erefeoiblyi b syalapequimalent to 1
elixirs, can be pre pared in the formof dosage units

ciyagrt %f‘bqrvﬁ?lu%é\ﬁflst‘ﬂﬁe@onpri ses a prespecified

anou of the_conpounds. rrUups can b repas ed by

i <o QITISRBIY R oRBRRNAY OB n PiaBud VI (RRISR vipt fpreferably
uj-t I ile elixi ar. e ed usi .

S b e ki e ufe e b ey g BRIRELTR soFiely nigher

j j } compound in a non-toxic

i 3076 PR BBRILRe 35608, FOTPONS 10 o e P
examihgioRll FOXKI @ icethgo¥@dt #ALYbe F1AREOLSri#RE by crystallisation
pol yoxyet hyl'ene sorbi'tol ethers, preservatives,

ddcaxding taddindambprocedaresaprefSfablypby ekafiplgtin epaidr m nt

oil or natural sweeteners or saccharin, or other

ar t i fincthal feawtdestepe(iv),andcdhpoundkef foamula K®W) 9 rbacted with
added. The dosage unit fornulations for ora

hardibromeethammta form afcogrpiunddof foemaka €Y P9 whereth Knand R are
m crocapsul es. The formul ati on can al so be prepared in

4§§Q§Qéﬁ‘§“05y that the release is extended or

retarded, such as, foy. exanpl e, by coating or. enheddin

of pdrdvAoREseusiabieR; GV iih VBAYFERSIn 4B OTEARIC, HAlVERY alch as
The conpounds according to the invention and salts,

sol vates and physio- 5 logically functiona

derivatives thereof can also be adm nistered in the
formof |iposonme delivery systenms, such as, for
exanpl e, small unilanellar vesi cles, |arge

uni lanel l ar vesicles and nultilanellar vesicles.

o - Y s
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For the treatnent of the eye or other external tissue,
for exanple nouth and skin, the fornulations are

w@e@baseb! y applied as topical ointnment or creBem/EP2009/003288

the case of fornulation to give an ointnent, the

active ingredient can be enployed either with a

paraffinic or a water-niscibl® cream base.

Al ternatively, the active ingredient can be formul ated
¢thagplve acetomatiitewirtrhixduresitherenf watlewateream base or a

wat er-in-oi | base. Pharmaceutical fornul ati ons adapted

for tRypferablyagaid icyatdpsapanntionestep ds icatiasdeuteye arhgpe transfer
in whjch the active ingredient Ls di ssol ved or .
QRIyeISdERCHAN alls g zrmenesr@ﬁn 807 iNaQH, apd Jeypabytylammonium

P8 L rBAC e RE RIS broTIAE LhBAase

I j | d h : | ¢al o
tor mii 1eoET Rtk T8 20 (V7 o AU ArRRMIRRE it Fgue 20°C

é?%&&@%ﬁtéfed in the formof suppositories or enensas.
har maceuti cal fornul ati ons adapted for nasa
adm mh&ldrally e cOmMPBLAY JfTermald (eN) SWhrhaRGRefetaBly 1-(3,4°-
solid conprise a coarse powder having a particle size,
dighloes@vAu6ro[il [ tHiphemylget-¥0-SRMopropamdifitrilehiL bbiasned with a
adm nistered in the manner in which snuff is taken,
yieh higher gmnd0%hptcdeiably of abolted13d8%. passages from a
contai ner containing the powder held close to the o
nose.OSivnally, esaid rcempaundnmayobe durthar puridiedoby agystallisation
nasal. spray or nose drops with a liquid as carrier L
agseEdiggde s{amafﬂaa&ceéemw erefgrbly usig rrheptang s crystallization
ter or oil. Pharmaceutical formnul ations adapted for
¥ Hi stration by inhal ati on en conpass finely

Var i BhE ISP oRa Tl SomPRbe of orat LR flyplysed o
ﬁ?cg?f#u 1h%ec§e%i1%[tl dgglg#u{melfdidaof a1l gﬁr%‘éFﬂ{hgqalmethods wel] known

ations a for vagin m ni Stration can be

RARE Pebdodr R4l168 iPERSALI €S, tanpons, creans, gels,

pastes, foans or spray formul ati ons. Pharmaceutica

f or mprefdrably ekapy@dly€s ipadondueted iradninikidié aifi @Bthanol and
i ncl ude aqueous and non-aqueous sterile injection

wolentin tnspresened of agtrang ibaxe, pafershly iiOHeasder reflux.

bacteri ostatics and solutes, by neans of which the

f or mfFeneraldy the compumeld of orronlac(h) whicthés prefstatdy 1-(3°,4°-

e recigient to be treated; and aqueous and

th ) b . : :

dishloagiieHyerald & rhiphendhdnh) hyslontaparccarlordicpr i saeid,  is
uspensi on nedi a .and thickeners. The formul ati ons can

AL oreld ahe: aneHhec or il ¢ 1 dose

cont aj,ner for.e | e, seal npoul.es vials, .

st or ol Fmpblha BERme T aRAy BER R, Hlferdd 3hjs808ed by

@J}léﬁsttg&rﬂqgég gg%\vﬁfintt aterile carrier liquid, for

exanpl e wat'er for injec |oh_purposes, i mre diately

bef org @@ nipouR@CRas HeY furttr§aii He 89! WyitaNfafdf according to

suspensi ons prepared in accordance with"the rec ipe

qanddee proegdures ahddm sHtginedewphvwlBigh chéraival @ariaynde.g. higher
tablets. It goes without saying that, in addition to

thhe 94P6wathpat tsingl Andlypurdindatmnelly clonstdtogephyg, t he
formul ati ons may al so conpri se ot her agents usual in

t he &nystallizations feom a enixhurepel nilwptane apdesopropyl alcohol is
formul ation; thus, for exanple, formulations which are
espeeialyPrefsaresk al  admi nistration may conprise

flavoyrs. A thergpeutically effectjve anoupt 6 of
compofiowrall HEe Bl btosisant bt betas DiveaPiademgbly eaual
of factors, including, for exanple, the age and wei ght

of the human or animal, the precise disease condition
which requires treatnent, and its severity, the nature

of the fornmulation and the nethod of adm nistration,

and is ultimately determ ned by the treatingdoctor or

vet. However, an effective anount of a conpound

N a o - o
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bags or anpoul es. The set may, for exanple, conprise

separ ate anpoul es, each containing an effective anount
w@booa/1¢0apound according to the invention and/BCT/EP2009/003288

pharmaceutical ly usable salts and stereoi soners

t hereof, including mxtures thereof in all ratios, and

an effective amount of a furlher medicanent active

ingredient in dis solved or |yophilised form USE The

toraesdghercthap @iftelsmareprdetably bigher pher Mloeut i cal

active ingredients for manmals, in _particular for

humardg, 2 ipfefereed; eepodipenipfthey iayeniden prgvies gh@spegps for the

neur opat hy_and/ or nephropat hy. The inventjon thus .

PEPaRbon, Of Pneompeusd Qormsiiasthodstimet fo fydting gnd R is

aﬂd.to pharmaceutically usabl e derivatives, solvates

@"8%er eoi soners, including nixtures thereof in al

oL R PR RESBEAESR A RCA) e TROUARIE oty b¥ocess fo
}Iﬁjéeér‘?ﬁ% nephr qpat . 4idher& 2TRAUAHS, le!fbigﬂ%;ﬂ!-@sﬁzlggclqpropane-

nventton can be used as prophylactic her utic
QFBekHid &¢idiHaeatd fbndlilga¢rges or disorders nediated by
deficient levels of GLP-1"activity or which can be
treated by activating TGR5 including, but not limted
to, diabetes nellitus, inpaired'q,'cose tol erance, |FG
(i nmpaired fasting glucose) and | BG (inpaired fasting
glycema), as well as oth yeasexaow di sorders
such as those discussed b Furt hernore, the
conpounds of the pressy verit i on can be al so used to
prevent the progress of the borderline type,
i mpai red gl ucose 1o z#nce, FFG (inpaired fasting
gl ucose) or IFC{inpajred fasting glycenia) to
di abetes nellitus. Thg conpounds of the sent
i nvention can be al so used as prophyl act or
t her ageut j.c_.agen f diapetic conpld I Qns h as.
ut 1 19 BEE b EmBrutl O i REDbARL psFoled o the

%{)s@te?gﬁ%b%ﬁﬁhfyc?ﬁﬁcalyc 59@&?%%191@@@2%5 %Sﬁﬂﬁgi o0 various

rosnol ar coma), ectious disease
te€hfiques REGWhah Ry aktnf ection, urinary tract infection,
gastrointestinal tract infection, dermal soft tissue
i nf eqthagmactwivgillyl hoteptablectdley igdlade , thdsakiat wbich the acidic
gangr ene, xerostoni a, decreased sense of hearing,
fuacabn oy asctd dwith &eapproppiaté paser @l forny, eulgatsodyum, potassium,
di sturbance, etc. The conpounds of the present
Gal¢iant iegnesimeanyd smmavdmasalisy ophyl actics or
therapeutic agents_in the treatnment of diseases _and. .
di sorkdr sorapewndssof Hrpytla fby obtaiedely the prassss of the invention

B3k L SYIShoms (oun o X, e LS 0SS v i
%{aﬁ%ﬁ??%@#/ﬁ%?ﬁg iréﬁ%ﬁ?@%ﬁ‘slde@?&) ee%eﬁ'c:&?i\)en dti&%ses such as

Ll ] hyper | i poprotei nem a (excess of
5%%%%?%?%?%@5%% in the blood) including type | , |l-a

( hy Pasd Bh&st RER ST RIMpdsltidhs, prefferably for the oral use, comprise at
(hypertriglyceridem a) and V (hypertriglyceridema),

leaw orblcohfpoahd of fomiulk QD) iheMdalisturahigy steematesicllgdceptable
its sequel ae, vascul ar restenosi s, neurodegenerative
alicgdents, addforesafrars, NS dkamphierthpsd | describeeaimsRemington's
15 osteoporosis, hypertension, renal diseases &?.g.,
Rhagineceusioab Sheopes Hyndhpokn& VIl &id..ndpek Pubs N.Y., U.S

gl omerul oscl erosi s, nephrotic syndraqone, hypertensive
nephridicinyesdes is Histrated in greater deta} Hb?heetgélp)ymg Examples.
myocardi ac i nfarction, angina pectoris, and
cerebrovascul ar di sease (e.g., cerebral infarction
cerebral apoplexy). 20 The conpounds of the present

i nvention can be al so used as prophylactics or
therapeutic agents in the treatnent of diseases and
di sorders such as, but not limted to, osteoporosis,

2 a
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adm ni stration subject is a human, for instance, the
second drug may be used in an anmount of 0.01 to 100

wW@200va49397 wei ght per part by wei ght of the conpC/RP2009/003288

formula I Il, 1ll and IV. The second conpound of the
phar maceuti cal conbi nation fornul ation or dosing

regi men preferably has conpl é&entary activities to the
compound of forrmula I, 1, Ill and 1V such that they
do ndixamiple tely affect each other. Such drugs are
suitably present in conbination in anbunts that are

ef f edtyeparatipnidf3’ptir dpishtoron2-dhre-4-mpetdykiiphonyl
anot her, aspe of the present .invention i des a
onpOCF IR AP PIRG corpBund 8 fohabs | omop)  and
L1 ..a I Qr, a sol vat e, t apal.i,t e, .or . .
StrRbseRtebd ol SFi€is I bale 8 Fisbaritsivadin cthanol
C - r . G 0
(OCHIPHL B ELARRPTA0S £ G, 3gEF cE) B 10%
S @haddai I(@.rsa{;) RanaBEesd ¢ nYixAftii¥GeAARRY (B} 4MRY¥uRCunder
adm ni stered together in a unitary pharmaceuti cal
RioIoReR tdtﬁfbsgne&epm etdacaib. mbatreadig ncsbrbed filtered and
separately this may occur sinultaneously or
saeatrhied| liyopropghyacetater(25Gmth isaddedyt aad then the solution is
admnistration may be close in tinme or renote in tine.
direcatrotedt agaod. The resodpo isndisedlved imidapropyll dcetdte (250 anl) and
|V and the second asqent(j) and the relative timngs of
EMnsodiyey hydioxidg (250sal)s dihecarganicrphasgeas separaded.eyeshed with
the desired conbi ped,therapeutic effect. e ; )
%%i(ﬁiéiref?a G @ewtﬁwf%ﬂ" SHiReidgy lgn Washed vith brine
i.e the effect achi eved when the

rsyn istic", .i.e,,

g?&ﬁig?iﬁpgfﬁnémtgd'used t oget her isgreater than the

sum the: effec r |..mm'
corrp_glfjl}}edisb%ls‘g%alr%a%dgley@&hsa?giép Zl}t?lsl%l C elgf )ég‘?/&ng? Obr(reﬂ)’ heated to
@6@&&%%&1&%& di qg&ﬁ \Bolda0fL oL Lot %in_ﬁr &irrédXor 30 min at this
co-formul ated and adm ni stered or delivered

@h{p&i@ﬁg_ousl y in a conbined, unit dosage fornulation;

(2) delivered by alternation or in parallel as

separHiee doadpuiinalt i30/43;dichlotS2-Ayoreesanethbbipleglyirecrystallizes
When delivered in alternation therapy, a synergistic

&f 4 powdenywhechaist ltered, washed Wathc aeqionntdbe/water 1/1 v/v (25 ml)
adm ni ster eod or delivered sequentially, e.g., by

and duedat 405 €T Bob’0 Yickbpar ate syringes. In general,
durin | ternation therapy n effective dosage of

each l'g%ﬁpvgvi wgrrl%@ﬁtnmg %%ﬁ%hi stered sequentially,

ci ool BBy g 208 W f Ren S): TPy 714

ﬂr{g ?%ﬁ(pﬁ&eﬁred t oget her. The conpounds of the
presen

iI’nvention can be used, for exanple in
corrbimlinpib yith additional drug(s) such as a
t herapeutfc agent for diabetes nellitus, and/or a
t her gpQipairatiod VT3 [PLdiIRhNRL 2 A1 EdHEP4- brohi diiéthyAbiphenyl
defi ned above. Exanples of known therapeutic agents
for di’aPedihloml-2iflusovhinahthylaiphenyised29n cgnbimat4 onmol),
with a conmpound of formula I, I, Ill and IV include
Nriwohiasupciepaidet (2dn3 g( €.14.9, maby, behzoylqeroxide (1.4 g, 0.004 mol)
preparations extracted fromthe bovine or sw ne
argriissodeed Wuaretonitrslel (190pnBpar at i ons synt hesi zed by a

genetj c engi neering technigue using Escherichia coli .
or a WiSamdxlure iy thsf3 hiwis thetosoaled; @fﬂqwﬁ a solution

ther gof . 0. -1.), age for |1 Vi i.nsulj
St o e @2 b ARET R e BRh A Fainoind fhen left to
troglitazone, rosiglitazone or its maleate, G -262570,
JTT-50 1, MCC-555, YM 440, KRP-297, CS-Q 1, FK-614),

al pha- gl ucosi dase inhibitors (e.g., voglibose,

acarbose, mglitol, emglitate), biguanides (e.qg.,
phenformn, nmetformn, buformn), insulin

secr et agogues [sul fonylureas (e.g., tol butam de,

o . a L
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prevention of CVD. Cardi ovascul ar disease is
especially preval ent anong di abetic subjects, at | east

WO poopasa79because of the existence of nultipl e PCI/EP2009/003288

i ndependent risk factors in this popul ation.

Successful treatnent of hyperlipidema in the general

popul ation, and in diabetic $3bjects in particular, is

therefore of exceptional nedical inportance. Exanpl es

$hnd be fé¢pavatel thpiphesdsc agents i ncl ude statin conpounds

whi ch_are chol esterol synthesis inhibitors (e.qg., .

ceri vElig atlpwer pragygeest iphase| iy asteperated | anglst gxiracted  with
itavastatin or their salts,

&tf:g{vast tin, fluyastatin,

lorometnanedde Bt hase inhibitors or fibrate

conmpopinds (e. g.,,. bezafibrate | of j brate, sinfibrat

ol ol bs Htaseng sorryryeds ds?] Biiurhg Sae] oiln water
e S e e [ [

A 3 e B EAIRELNAS S oo REERCThe AR Bhass ar

%P&té@%\ﬂ%cﬁﬂﬁ%& WRE RIS RRhPR8tPq®Y ml), and concentrated

associ atedw th el evated blood insulin l'evels, a

esddiviac@iimknown as hyperinsulinema. Insulin, a

pepti de hornone whose primary actions are to pronote

gl uccBEiee utcbhipbanhdon3’, pr-adichilsrosY+fideesi4sbeoifoinbehyl-biphenyl s

formation and storage of neutral |ipids, also acts to

poted s yascangeroit € 3.7@, Mlhyendd).i ncrease renal sodi um

retention, anong other thin These latter functions

S.
can HéPhQCUprW%We@Wmhbquh%f ecting glucose |evels
and gre_known _caus of hypertension. Perjpheral

vascatNME REROndss o MERkITeE 2ok emol): 4.76 (s, 2H)
constricti Fn of peripheral capillaries, while sodium
ret et ¥MPI%dr eases bl ood vol une. Thus, the | owering

of | s i a0 abigHeleos L. RRLINS QIS GS a8 51 ey

abnormal*“vascul ar~ gr and”renal” sodiumre

caus ' j ' t via
hype%éﬁ??rﬁg&gxgﬁg}dég 40?@{/‘%%?2%&@?2@”&@5'%%1 E)ggos mol)
DL tPariaB\(84 FPG.IQ@ZM@!F) hrthiRESI9EE i ehixture of ethanol
captopril, enalapril, delapril), angiotensin If

@28agdnasd svater (5 mindies drcdassd ai 5@ ol 3 Housar The solution is
eprosartan, val santan, term sartan, irbesartan,
tamestatedn)nderalacuum amd dyomessdue (sesuypendahindethianel/water 1/1

ni f edi pi ne, nicar diMe, am odi pi ne, efonidipine), and

WIvdab dnhendmaoledbapddigsfonB0tnhm. pr esent i nvention can
be used in conbingtion wth antiobesity agents. The
ter mﬁkpoé’érétlyed isﬁ‘gﬂi @sﬁgﬁrf'ékeaésf?ré?cf #4i4bSeupslers yjacuum. The

SHR S AR B S ks 6 o, e

' C s, and hypertension. To sone
%(‘?gn%&gb%ﬁﬁé&?rs%%%ﬁﬁoI | ed by discrete areas in the
hypot anus,; eedi Re 4€ 291 €. 1 .
nucl etﬁsaé o?dtﬁ“)eo%ﬁlgpotgﬁgl gr?rﬁgs%flﬁ %rﬁd4 \g?g‘g@é@w& ltlerng1 '
dBtainkd a4eNEpRBGWal pbyast . aBUS7¢WEld). The cerebr al
cortex recerves positive si gnafs fromthe feeding
cent HPLGaU Vspurityl (@56 aa):i9%g3%and the satiety center
nodul ates this process by sending inhibitory inpul ses
to tHE NNl (HPMBSOLdS,. 3@ MiHE): (Telfil(at, 02K );p7 dde fme2H); 7.34
may i nfluence these hypothalamc centers. The satiety
@erdRBY). 4§ (belBkti vated by the increases in plasm
gl ucose and/or insulin that follow a neal. Exanples of
ant i JAPPIE dgent s i ncl ude antiobesity drugs acting on

t he ntral ,.nervous syst .q.., dexfenflyramn
fenfﬁﬁ?@ﬁfﬁ@?“pheﬂfernfﬁgﬂkéﬁHﬁ“?ﬂ%&ﬁé?oﬂﬂaé@g%W®ﬁFy”“Lyn'
dexanphet am ne, mazi ndol, phenyl propanol am ne,

cl obenzorex), pancreatic |ipase inhibitors

(e.g.orlistat), beta-3 agonists (e.g., CL-3 16243,

SR-5861 1-A, UL-TG 307, SB- 226552, AJ-9677, BM5-1

96085, AZ-40140), anorectic peptides (e.g., leptin,

CNTF (Ciliary Neurotrophic Factor) and chol ecystokinin

- M A N AN
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perivascul ar neuritic plaques and intracellul ar
neurofibrillary tangles in the cerebral parenchyma of

wo\b@wbasaTeT patients. Neuritic plaques are nmai NPGI/EP2009/003288

conposed of aggregates of a protein with 39-43 am no
acid residues known as b-anyloid (bA), and, depending
on the nunbers of amino aci dt¥ Ab39, Ab4o, Ab 2 and
Ab43 . In the art, conpounds have been reported which
mlnpl@dlmnithriieproducti on of the nobst neurotoxic

i soform of b-anylojd, nanely the form contqal ni ng

am né’ é‘lcrla§3| é%}@&)ﬂuomﬁoammmféhv bmf@ﬂabtl N t(hgé.Z mol),
EZ@BW%%&%&EM%ST F 938 T et Gt | chloride

G0 S RN, B RISR AR e
geneﬁduﬁ r]%ié‘@f({de) mg&t r{66§w45n§61 199?6%9@&% min at

capa ating ecr et ase act

A-Dsat iafd Bk hehctidPalikant iiRiiARal fof PhBERSTEe SrdahicAshase is
cycl ooxygenase-enzynes activity. The key internediate
sehainted, dridewpstRicinaddq@Bned withi Wat@ (PR WAIYShydrolge chloride 3 M
Suzuki reaction between a suitable phenyl boronic acid

. (36 ndd aad firxdiyewhteni(12 nd).

3, 4-di hal o-cycl opropanecar boxylic acid. In WO
2004/R42detion ;memde;atr@tecy thespn-disatansarlBonl)l is @dded at 88°C.
obtai ned starting from 3, 4-di hal o-tol uene which is

tr ané&l@rs@utlmﬁmcwéd é@ﬁr%gpmm‘geééﬁrﬂ/@ YRoni de by

r adi brom nat i o arbon tetr.achl or,i de

the r ]Eqdﬁﬁt BFY& Héeq i roqm the solution 1s 1 léerf:ﬂ,ewashgd with cold
3.4-dih the | att
FhepEha i SRR UGG wiiec Bl e ' °

di hal :
whi cH i £ Egﬂ?"’ﬁﬂ% ol 5@2’31“?2&%"%"’&5%2@*3@(‘1' {Chlhenyl)-4-yD)-
‘é»cfo oD Qi i QRERRRLLEE RONNLY Gow HANBIRT, 65 ¥Eyicld).

rocesS described in WD 2004/ 074232 provi ow

over ql[PL@L[givdpl(rlg,- 5%nlﬁp®gs;g%fers from severe
restrictions for the industrial use. For exanple, the

r adi &l NVRndDMISIOd65 860 NHw:s7 178s@n,t DHy B60r(nf,i 2pt7.30 (m,
amount of the bis-hal ogenated side-product,

218);rli. b fmalH)p 1ieBs(nyi 2, and invol ves the use of CO 4
which is h|gth toxi c, ozone-depleting and a

gr eedirampleds. I n addition, the fi nal Suzuki coupling

reactjion praqvides poor |eld res | i ny
prodl})crtepiagaﬂf’?‘fl caft tla(% &y@?‘é’f‘? il Jarbiphenyl]-4-y)-
hout a Ios |el For exanple silica ge
§°ﬁ§§ "used for such purification,

but cad-ep cl g _%@j% ] ﬁ%

and flegjuflrr :@fcgf;l%id \b/o me i 1 IBslﬁo| vé’ﬂtJi E\éélélpl; erLgHﬁrlle
@3.28] 8Y470hol 'R BESGE ih %Vﬁmth&nof ﬁld%m&ctem ml) and water
proc ss for the preparation of derivatives of

(71(2mhp! phbshenyty doyide- (3GYE kOopryasametpishadedi goreiohtise, and
of formula (1) alternative to the one disclosed in WO

the dixDirré s 2e fluxked\forot8 hlows. not have all the

af orementi oned drawbacks. The object of the present

i nvenheonedctioacixtueel ibycasded yndgpouwredt ine aSipdukipn of aqueous
reaction as the first step. Mdrreover, different

Itxsh@gm @hls)rfd@r3(a(ﬁéﬁ7<§nlatlnrvgateh@57yn%) at 34-25Me. Lhespspension is
Shoi and: Beredoshe shBdniotspeatedh trashEfowith AeF nogried at

b |
%ﬁ#*@fdae@ torRC e Y RS0 BRETR lglc‘ds%qlvé’fi;én 3ffisfine happanol

formula (1) in high chem cal purity w thout the need
for a chromatographic purification step. SUVWARY CF
THE | NVENTI ON The subject-matter of the present
invention is a process for preparing a conmpound of
general fornula (1) or salts thereof wherein Xis a
halogen at om preferably quorlne R ‘represents one or

o o o o o
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forma conpound of formula (V); iii) transformng a
conpound of formula (V) into the corresponding nitrile

waleorwnatrdpve of fornmula (VI); iv) reacting a cOPQDEPZHOD603288

formula (M) with 1, 2-di bronoethane to forma conpound

of formula (VII); and v) hydrolyzing a conpound of

formula (VI1) to obtain a cohbpound of formula (1).

Advant ageously, the radical brom nation is conducted
@W78mN; tho solsitiooi iniadiddd wilBSxtivatet arpore §@3cg), sfirted at reflux
catal yti c amount of benzoyl peroxide [PhCOO 2] and
anskfibipred; corcendrated and edded vheh n-heptanedh 16 gnldi The hot solution

directed to_t compound (VI [ has
i§heapisdd tasOwx Q&ma@d ﬁh%rﬁ%fa%%@dof om iy eQE‘FYeéim washed with
gescrlb ntion is further directed to

pﬁ‘?%‘é’i?“?&ri%ﬁ g)gplnlglv bAaFHBeut i cal conpositi on,
sai d ces§?&%|5?%3| ngnggegs didilor (f)ﬂlﬂ)r}g[)]?["-bg)henyl]-4-yl)-

addi t10nal Vi) conpri’sing a di &t Ure
I e C n 0

AP a TEHUAR BB e e, (107, & 68%
yier)f ol | owi ng meani ngs: "Hal ogen atoms” includes
fluorine, chlorine, bromne, and iodine. "A kyl" means
st r aiPLCCU purdty (@58nahrdIB¥%CA al kyl, such as
nmet hyl , et hyl, n-propyl, i sopropyl, n-butyl, isobutyl,
sec- Bt WMRr (DM&®+d,6 Nk M) hkahg(bss dE)ght7& e, R2H); 7.54
branched C -C al kenyl, such as vinyl, 1-propenyl,
@nptdjiehyd (m1 2Bt & (m,u )ik 8A¢m, 2B). st r ai ght - or
branchedgﬁﬁtenyl and hexeny The term "al kynyl" is to
be cd¥st( d4pnvbr32é‘n@1’1c}gg % manner . "Cycl oal kyl "

means .a.cyclic n ti c hydrocarbon group
cont aYlfit 1@“&8-§&*§P§gﬁ atons. Exanpl es incl ude

cycl opropyl, cycl obutyl, cyclopentyl, cyclohexyl and
cycl oheptyl. "Saturated heterocyclic" neans a
saturated heterocyclic group having at |east 4 carbon
atons and at | east one heteroatom preferably one to
four heteroatons selected fromnitrogen, oxygen and
sul phur. Exanpl es include piperidyl or
tetrahydrofuryl. DETAILED DESCRI PTI ON OF THE | NVENTI ON
The present invention provides a process for preparing
a conpound of general formula (1) according to the
schene 1 whereinX and R are as defined above. Wen R
is cycloalkyl, said ring is optionally substituted
with one or nore groups independently selected from
al kyl, CF, OH and oxo groups. Preferably the

cycl oal kyl group is C3-C cycloal kyl. When R is phenyl,
said ring is optionally substituted with one or nore
groups i ndependently selected from hal ogen atons, CF3,
OCF3, OH, alkyl and a saturated heterocyclic. The
saturated heterocyclic group is preferably a
nonocyclic ring having 5 or 6 atons and one or two
nitrogen atons or one nitrogen atom and one oxygen
atom such as pyrrolidine, imdazolidine and

i soxazolidine. SCHEME 1 In the first step (step i), a
conpound having formula (I1), wherein X is a hal ogen
atom preferably fluorine and X is selected fromthe
group consisting of chlorine, bromne, iodine and a
CF3SC3 group (triflate), is reacted with a phenyl
boronic acid of formula (I11) wherein R represents one
or nore groups independently selected from hal ogen
atons, preferably chlorine; CF3; CH=CH2; CN, CH2CH
NC2; rmet hyl enedi oxy; ethyl enedi oxy; cycl oal kyl ;
phenyl; ORi or NHCORl1 wherein Ri is selected fromthe
group consisting of CF , al kenyl, al kynyl; benzyl;
phenyl ; SR2, SOR and COR wherein R2 is al kyl. The
compounds of fornula (11) and (I111) are commercially
avai |l abl e or may be prepared according to nethods wel |
knomn to the skllled person. Preferably the reactlon

o ~ oy o ~ 1 .
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Advant ageously, the reaction is carried out at the
sol vent refl uxing tenperature. Wien Pd(PPh) is used,
wo b@pssderred solvent is a mxture of di oxanePGEERI002003288
1 v/v, while, when Pd/C is used, the preferred
solvent is ethanol. Preferably, step (i) is conducted
in the presence of a base. Bdées whi ch may be
advant ageousl y used include Na CO3, K2CO3, K3POM4,
CIXIMS NaOH, and KOH. The preferred base is
Na2CCB. Optional ly additives such as triphenyl phosphi ne
(P(Ph )), polynethyl hydrosil oxane (PVHS),

et rabut yl ammmni um brom de ( TBAB),,
ﬁ-, 4- dgalié’ﬁra%gy ToPEEPATIBELR (COMPQUBARROpengR] ifgrmpksy ([hand salts
@gge to the reaction nmedium Preferably, step (i) is

cted with a slight nolar excess of the conpound
(I'11) with respect to conpound (I1). The preferred
conditions for conducting the rgagtion of step (i) are

reported as follows: - sol yeqt: 2Q vol unes ethanol; -
base: 2 equival ents Na2cata §@OH 13% w w Pd on

C 10% - tenperature; Usual |y, a conpound of
formula (1V) is obt <% H a yield higher than 70%
preferably higher 80% [The conpound of fornula
(I'V) is preferabl 4' - di &hl or o-2-f1 uor o- 4-

nmet hyl - bi phenyl. Rn the second step (st€pii), a
conmpound of formula (1V) is submtted to radica

br omiwhetiedh to form a conpound of fornmula (V) wherein
X and R are_defined as above. Conpound (1V) nmay be as
a cr uldds prvdeResn ¥PMyay be previously crystallised
accor iqﬁ to standarqurocedure A vaptggeoualy t he

r adi cafSBEYH T 0F 8 YRR tutgPGpdently selected from:
Nbroqpsqgl' }P%%FB(NBS) in the presence of a catalytic
anount o nzoyl “peroxide [PhCOO 2] and acetonitrile
as a solyvent. Generally, the reaction is carried out
at the solvent refluxing tenperature. Preferably, in
order. t ©pE=giHyt se the formation of di brom nated
product, step (ii) is conducted with a slight excess
of NBS, gWeferably 1.05 nol eequivalents to 1 nole

equi val ent of conpound (1V), and in the presence of

0. 04 eqN#DHNt O PhCOOO 2. Generally the conpound of
formula (V), which is preferably

3", 4'~difet;or o- 2- f | uor o- 4- br ononet hyl - bi phenyl, is
obtained in a yield higher than 85% preferably higher
t han 909Bctoplengdigyy, the compound of formula (V) may
be further purified by crystallisation according to
standar&ﬁﬁpg% B¥%s. In the third step (step iii) a
conmpoun pula (V) is transforned into the
correspgxgﬁﬁg%ﬂitrile derivative of fornmula (V)
mherQinF%eﬁ?p R are defined as above. Sodi um cyani de
or other suitable salts nmay be used. Advantageously

st ep -(OR}, Jorl FHCEOR P GheeeihR Al Y18&8H GrGAl e Yrody ©BndBting of
et hanol or acetonitrile, preferably ethanol.” The
CEByrdkaiyly sikyfel benzgl @pd (phiehyl;i s preferably from
about 20C to about 60C, nore preferably between about
40C amdRgIS0OR, 60CORY whereab [Ry,is atlegh; (iii) is conducted
with a nolar excess of sodium cyani de. Advantageously
bet weserd progeppremprisingathedollawdng s@pswl e equi val ent  of
sodi um cyani de, and preferably 1.05 nole equivalent to
1 equiMigpeting afco @Wuy%(l&ed. General ly the
conpound of formula (VI), which is preferably

3',4"' -dichloro-2-fluoro-4-cyanonet hyl - bi phenyl, is
obtained in a yield higher than 50% preferably of
about 55-60% Optionally, said conmpound may be further
purified by crystallisation according to standard
procedures, preferably by slurring in ethanol. In the
fourth step (iv), a conpound of fornmula (VI) is
reacted wth 1, 2-di bronoethane to forma conpound of

[ Y L Y T




according to standard procedures, preferably using

n- heptane as crystallization solvent. In the fifth
wee@p/1459ep v), a conpound of formula (VII1) i SPCT/EP2009/003288

hydrol ysed to obtain the desired conpound of formnula

(1) according to methods well _known to the person

skilled in the art. Preferabﬂ} the hydrolysis is

conducted in a m xture of netkanal and water in the
presence of a strong base, rably KOH under

reflux. Generally the conpg of formula (1), which
is preferably |-(3",4" - xdi'chiNgfo-2-fl uoro]

- bi phenyl ]-4-yl)- cyclopropanecarboxyllc aC|d i's
obtalned with a yield higher ¥han 65% The conpound of
formula (1) may be washed, filtered and isol ated by
vari ous techni ques known in @he art. said conpound may

ot anduparen Bt daickneth o] E5%6 anflats vt RIECiGHOM he group
chem,cal I, . 0. er th W t h N

ot e oo ByngrRafits S S pate ry&?iﬁ?ﬁ??e?on

f d | al cohol i
cspocr iflfolliodla O RERLARRUENC, | SOPLPEYof “the. or ocess

is usually at |east 20% preferably equalto or higher

than 25% nore preferably highgr than 30% In a
preferred enbodi nent, the invention provides a process

for the preparation of axsoppdund of formula (1)
wherein X is fluorine & R is orine. In a nore
preferred enbodi nent, nventi on provi des a process

for preparing

|- (3", 4 -dichl oro- 2- quoro[I I - bi@Heny1 - 4-y1)-cycl op
ropanecar boxylic_.acid h ving

bt a ST eBb s EERE s ARYV B off‘érwhae?milpgﬁﬁ b feri i v:
the correspondi ng pharmaceutically acceptable salts
according to various techniques known in the art.

Phar maceuti cal | y accept abl e galtg”i ncl ude those in
whi ch the acidic function i$ ted with an
appropriate base to fef - sodi um pot assi um
cal cium magnesium & monifum sal ts. The conpounds

of fornmula (1) obtaiied by the process of the
i nvention may be used Tn the prepareﬁ&gn of
pharmaceutical conpositions for the at ment and/ or
the Yentt of n e
2B SRR LooBPURF SPRATI AL L) R BRASE sB iR BRdo form
ral use, conprise at Ieast one
%gﬁ%§6&%5$F%%§Phgq§g(l) in adm xture with
pharmaceutical Iy acceptabl e excipients and/or
carriers, for exanple those -escr ped in Rem ngton's
Pharnaceutlcal Sci ences Ha Arl Ed., Mack Pub.
N.Y., US. A The invention lustrated in greater
detail in the fol |l o EXanpt€s. Exanpl e 1 Preparation
of 3',4'-dichloro-2 dr o- 4-|met hyl - bi phenyl
3- Fl uor o- 4- br onot ol yene’ (50 ¢ 0.265 nol) and
3, 4-di chl or ophenyl Roroni ¢ acid (53 g,(9.278 nol) are
di ssol ved in ethanol (970 m ) and sodium carbonate

(56. ]1119 tréhsPifg! 3 dotn of Rdkhatd ¢ 1Ae4 qRe corres;eaondmg

charcoal (6.6 g) i1s added, and the n1xture Is ref
ﬁlﬁﬁle‘ldd}maltﬁemafmﬁlal {\ogen at nosphere. The reaction

m xture i s cool ed, ered and concentr at ed,

I sopropyl acetate (250n1) I s added, and then the
solution is concentrated again. The residue is

di ssol ved in isopropyl acetate (250 ml) and I M sodi um
hydr oxi de (250m ). The organic phase is separated,
washed with water (125 m ), neutralized with hydrogen
chloride 3 M washed with brine (250nm ) and
concentrated. The residue is added with
acetonitrile/water 1/1 v/v (150 m), heated to 400C to
di ssolution and then cooled to O- 50C and stirred for

~ N e o, M L . — Y 1
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separated and conbi ned, washed twice with water (29
m ), and concentrated under vacuum The conpound

W@2004/14099Thl or o- 2- f | uor o- 4- br ononet hyl - bi phenyPCT/BP2009/003288

isolated as an orange oil (35.7 g, 94%yield). HPLC W
purity (250 nm: 77.1% 1 NVR (DVSO d6, 300 MHz):

7.87-7.12 (m 6H); 4.76 (s, 2 Exanpl e 3 Preparation

of 3' 4 -di chl or o- 2- quoro’; cyamqnet hyl - bi phenyl

3',4' -Di chl oro-2-fl uor o- 4{Br onpnet hyN- bi phenyl (35.0

g, 0.105 nol) and sodi um ¢ gle (5.4 g, 0.1 10 nol)

are dissolved in agf yf e ¢ et hanol (228 m) and

water (25 nm), the ed at 50C for 3 hours. The
solution i s concentxated under vacuum and the residue

i s suspended in ethanol /water 1/1 v/v¢ggp m) and

cool ed at 0-50C for 30 min. The obtained solid is
filtdvpdeadtthgdai esmpbudd@E fordrna (AIYURith The-dibttdRoethane to
product is suspended in ethanol (56 m) at 20-25 0C

foom 80ompouhd bf éomaula{¥ 1ty iasd at 400C under vacuum

The conpound

3\ 4' -di chl or o- 2-f | uor o- 4- cyano
obtained as a |ight brown pomde
HPLC- WV purity (250 nm: 9 %
MHz): 7.78 (m 2H); 7.60

(s, IH). Exanple 4 _Prg

| -(3",4" -dichloro-
ropanenitrile X
3',4' -Dichl or o- 2- RYUoT 0- 4- cyanonet hyl \?f Shenyl (9.0 g,
0.032 tnol), 1,2-di bronomethane (9.0 §/!Id. 048 mol)

: g|t Lgﬁ%ﬂgg by A l!fg ginm%ocral%?lrg}dj Pg(fmrﬁlulgr %Vﬁbg% é)gtln:’l dacompound of
for AL, Sodi um hydr oxi de 30% aq. (60 g, 0.45 mol) is
droppeQ:over 30 min at 20-250C and the reaction

I XU infoddst F4seeldiRbd Silh @i lT%rtﬁEQ%h?prmﬁ’%ethbssteps of
separated, and washed in sequence wth water

llgyﬁh%? dcd}&%udsen@tﬁ\é é6mpbikd BF Yorandaf(ial |y wat er

(12 ). The solution is concentrated then n-hept ane

.18 e psocasleccatind0dCelaithe2, sohmttmnryssalhwicﬁmi carried out
0-5C and stirred for 30 mn. The product crystallized

by nsinglremedurg dHn-hieptdniel ansk isdpropyd hbdhed.t h col d

n- hept ane (5 nm) and dried at 400C under vacuum The
4tonpothedprocess as claimed in claim 1 or 2, wherein step (i) is conducted in

tl?-ﬁcwr&ﬁé'dﬁgh % PR ?téu{nls%g >,Lﬁ trsie gg i ‘;{I‘E thg\'éﬁ%«mg?nsisﬁng of
'%]%ﬁél(s 4 ﬁip%ggéh ,QE:%L'AHa ufgur h}ng.ﬁBT? g%tly%gd %ﬁfbarcoal and

Ao ilmifa 84 (M 2H: 163 (m 24 Examle 5

reparation

5.5 (37t prIEHd Q¢ QIa@mfeHliﬁrélU I3 (2 4?%%%1}1 the Yalladium catalyst

cyclopropane carboxylic acid

is [PatlaiRin® vA-dckivafed charcoal.

1,1 -bi phenyl]-4-yl)-cycl opropanenitrile (14.3 g,

®. 04 Thelpyodess dissshimed innamy ranet of ehefpreetdiagotlaii«td to 3,
m) and water (71.5 nml), potassi um hydroxide (35.1 g,
Wheeh mtsip) (ii)sis o ciedr withni romasndeinkmidel i theepiesence of a
refluxed for 48 hours. The reaction m xture is cool ed

il ype @mwntwfé)egé@thﬁxwre %q%@@@onwteo@seﬁ sehvieti de

6% (57 m) ter (57 m) 0-25 0 .
ius pe"ﬁ“s"r laufr?CF%S as*tmﬁflt"é ghany PP? @rf é&" Pt"t‘?égg’& Qalme wherein X is
@e%eated#ﬁemas%%d with water and dried at 400C under

% NGrhe!s 88 8t is dissolved in refluxing
2-propanol (178 m ), the solution is added with
activated carbon (0.3 g), stirred at reflux and
filtered, concentrated and added with n-heptane ( 116
m ). The hot solution is cooled to 0-5C and the

crystallized solid is filtered, washed with 2-propano
and drled at 4OOC under vacuum The conpound

S ~ r 1

byl - bi phenyl is
NA16.8 g, 57% i el d).
1RdNVR (DMSO- d6, 300
7.34 (m 2H); 4.14
 of

|' - bi phenyl]-4-yl)-cyclop
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- NO2; net hyl enedi oxy; ethyl enedi oxy; cycl oal kyl ;
phenyl; - ORL or NHCORi wherein Rl is selected from

W0 b@g4wop consi sting of CF3, al kenyl, al kynyl PCHEP20Y9/003288

and phenyl; - SR2, SOR2 or COR2 wherein R2 is al kyl;

sai d process conprising the follow ng steps: (i)

reacti ng a conpound of for mul@ (I'l)wherein X is

defined as above and X' is selected fromthe %roup

8onsiBhd myoogsschs oelaimesd bnoxlaim, 7, owhereimndiea halogenaatom is

grhou,p (CF3SO ) with a conmpound of formula (I1l) OHR

¢ P§m9\her ein Ris defined as above, to form a conmpound
rrula(e ; ﬁ H S.mettln ou fornul a

91 v) T piseenps smedaitommy onF Gfdns FErBae g Comprising

i ii) transformng a conpound of fornula

%ﬂﬂ?"é‘g%@ PEor responding nitrile derivative of
f or ml(lpaéé ?t%ﬂﬂombgoﬁrﬁﬁg-ﬂgo@ EATRRUBH T 4 O #)%lﬂh\é}lglboronic

noet orm a conpound 0
z(c\ﬂi 't% fodd> W - it oed zzﬂﬁ&@%ﬁﬁ%ﬁ{@hﬂf—bfp@kﬂyi a (V1)

to obtain a conpound o formul a The™ process

as cl@)meghmitGh@i 14’ -di¢hidier2- ﬂ@mmbmdrhethywm@fyl to
i solating and cryst al | i si ng the conpound of fornula

fad)cal Bromireat pmowefosmad’ ¢ dichipro 2 -tluarsrd2bronii@neihyl-biphenyl;
crystallisation is carried out by using a m xture of

n- hepiidngazstdrmngp Bodydiehloondt{luero-deomoombel-biphenyl into
claimed in claim1 or 2, wherein step (i) is conducted

the qomeesppediagc "ofdlahmpﬂaﬂpgm dyangsethydrigheayk r om

the group consistin

tetrak) sr(eta?te%éﬁ rfﬁsélﬁﬁ?ﬁeslaam -4efyanpmsHy LRiphengnwith 1,2-

d charcoa and

I
BPbtBeTa0s (I matprh o1 08 gt s ALK 1 - BipteRS11-4-y1)-
%@J #@%pg&lﬁ%ﬁl %84 is palladiumon activated charcoal.

process as clainmed in any one of the preceding

cl ai ein pa(l e [[o8E .
N-bro succr nﬂ]gél n tﬁggp?egg&#ég&og a CS{EF@I ‘Mﬁﬂbnyl] 4-yh)-
&yaspYo @ﬁerhﬁnléovd obedinx 148’ ¥Sidichla&e dMidro| 1, @’-@sph?enyl] 4-yl)-
soIvenF. 7. The process as clainmed in any one of
Pydopdipagecdrboxgic adidrein X is fluorine and Ris a

hal ogen atom 8. The process as clained in claim?7,

Wher ed\rcompmmdl addgenmato(Y1l3, wheérein ne. 9. The process

as clainmed in any one of the preceding clains

conprXds adalegenf gpmewnAg steps: (i) reacting

4- br opo- 3-fl uoro-tol uene with

3, 4- dt ERPTSPEIIROF| UIPBH: Broyps dndependenily selected from the group

g’%ﬁ'ﬁt di CglforhoalogefnI U3 oomg' b %m)n%ﬁngbl pltel\r]lyl ’CI—& ICBI)I NO;:
%flerfé(@&&&r&hgfeﬁlleﬂg&gl %yplr()ng)Hé/Ayi ol e&yNIi@ORI wherein
Ry 1&5?@&&5'9&9 the fdri8p QofisiBHATRIIRIEY lanlig ek nyl; iehzyl; and

transformn
ltsherf}/l ﬁid:SRQr@@RJdrl@(DRz ek IRREskylbi phenyl into

he correspondlng
Bl., 4' Flik ebhgoand-4d uhiimred- iy ahadmel Oy whbciphieriy(3”,4°vdichloro-2-
reacti ng
Buomb[1 di’ ¢hploemd P4fylkayolopropamrenntetléry | - bi phenyl with
1,2- di bronoethane to form i . o
12.(3' Te papesss ofas- Qremu@gowphann@icpwmﬁ ¢ampgsijion comprising
cy cl?grog nenltrlle nd v). _hydroly zmg .. )
qte?sg 4 VS HUslammg. 2a$ @8r 1t19nqj Sﬁﬁélﬁ\}‘l |COmRAiSing admixture of

cycl opropapenitril.e

P FipPE BREmnaseytiSaly agPeAdle oxcipighsnyl |- 4-y1 ) -

cycl opropanecar boxylic acid. 10. A conmpound of formula
(M), wherein X is a halogen atom and R represents
one or nore groups independently selected fromthe
group consi sting of hal ogen atons; CF3; CH=CH2; CN
CH20H, NO2; net hyl enedi oxy; et hyl enedi oxy; cycl oal kyl ;
phenyl (Rl or NHC(Plvvherel n Rl 'S sel ect ed fromthe

o o R o P ——.



