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are activators of AMPKactivated protein kinase (AWMPK)

of formula (1). The invention also relates to the
preparati on and use of these thienopyridones in the
treatnment of disorders such as di abetes, netabolic
syndrone, obesity, cancer, inflanmation. BACKGROUND OF
THEAFW?WiIWgEUr?rimNeTSI llnsulgndsddnetlob Js&rmmaftofs mietigpds for
novel conmpoynds havi ng va operties,

parti c pRipiningdbefhan L@&n*@é"'ﬂg&ﬁ tP‘Srt ?W%?te?fa‘i"éf’ﬂﬁ?

of nmedi canments. The present invention relates to

conmpounds that are useful in the treatnent and/or
pr Elethof ihe infentideases such as di abetes, netabolic

o B Sl Tovenibo BRI ol BB SURHE D =

campshpn teertigA shbh@é’cbré/ AtHeavénidh alsemelatss taothe preparatlon
adm ni stering an effective anount of a corrquund of

t haed use &f these pyragingnedsiaiivatiyReetor thm prapkyisds and/or treatment
el gto the invention as
rreafégﬁg{n s an % %’e%céggr@ﬁ%{gactlve ingredients in

the treatnent and/orprophylaxis of the said di seases

and to the u of compounds according to the invention
fo&&f@’#ﬂ@@i’é@—l—’yﬁﬂg&a phar maceutical for the

tr ?215éféfﬂ|a@ét@é%e|mu@n§bhé>6f$h@fndsheom&w %ﬂamd@edses In
al s process for the treatnent of the s

di 260%dts neivalencenyas estimated ald® Q%mlltmn @eogh‘fé o the adult
"o 3R 0 PN e B TGl oR B0 borious

hagigck ugulild hed t‘dsalleospymcmbe aeddnaa:mactomﬁ&aﬂohs vahieh could
AMPK; t he ef re h@@g conpounds are esEem a
RIAEINEE

suPeGRNE Jisablnger B&i35% BtaiREHEK fcten e es.
mkémva%cﬁbé'ﬁ‘?!‘%e fMestrdre. cancer, inflammtion. It
has been found that the conpounds accordl ng to the
invention and salts thereof have very valuable

B AP e i RRGPENGER, o T PO strpra i

Th ﬁyb@@lyo@mlammmﬁqu&aye loé hoo endio dafectsrmnmlsutsrpeeslaance at the

a. primte i es, rticularly hu
! olesil o gl is3uRs andc! afarsd indinssrie G foR - Rancreatic
hobéﬁascel%o"l’ﬁls IQREﬁanGFf\EFyﬁ s&drfs td\BbpEdr vEHj bRy %%Qt @fpresent at

interest for exper 1 nent al 1 nvesti gatl ons, V\,her
pr thé thepairethGiicaserT alerance 4 HE Festage (Mitrataveet ali, é\baﬁml J. Med.

corehl 27 28 apEs) AOMSEEG PRs BT i PRSAsRYs Bty stuay
S. fJUKPPF)-that 50%tsfdh@betecell funatioe is alr@cﬂﬁbegweharmtes is
hypot hesi s revi sited" Bioassays, 23, 1112, (2001

Keﬁ‘t?gg0§ede$uga993t'ﬂg\lﬂp%@¢t9ﬁ?r OBr"bpétahcq‘M fh'é?%on @lﬂi’e‘Peg'n 10-
”Et1§%'8'r§ RIS I Rtes dRBIgABERTHORASN, Efa%'é?é’sckbgnélm gDr%ct 40 :

162 (200 Al osteric activation of th ki nase
t 0 S271sit EQ8AMPJK%D§I Groovwc Diabdtes ddaf %%9-68 1(9@5) ul ar
energy depletion. The resulting serine/ Threonine
phosphoryl ati on of target enzymes |eads to an

adgpeatdfedtivef insalin se@etioR idee teaquantiRifive 2eddy ggaighfive
The net effect of AMPK activation |nduced changes is

i ndefaat obthebetameellc basa AeAtpased beta esll mrassand 9 sppeific defect

f A

of o5 HF 0SBk HrAloNBHS o) Tiive, SRR IAb ARSIl &

ac seygtetiGoAsinae o yé spomsACGPNag! dcdaﬂ@séméctagogeds is pssserved
(Carling D. et al., "A comun bicyclic protein kinase

cascade inactivates the regulatory enzynes of fatty
acid and chol esterol biosynthesis”, FEBS letters, 2283,

of AGC T ebts PHESTRUESHEEFIRVLELS o' Sy iheci s "

(ATP-consum ng) and at t he sanme t| e to an |ncrease |n

. N - p— o o o, -~




stinulation inactivates nuscle acetyl - CoA
car boxyl ase and i ncreases AMPacti vated protein kinase"

WAR0093327Bhysi ol . Endocrinol. Metab. 272, E262- EGBEP2009/002328
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(1997)). Furthernore, Al CAR-induced activation of AWPK
i ncreases glucose uptake (Merrill et al. "A CA
Ri bosi de i ncreases AMP-actiyvated protein kinase, fatty
aci d oxidation and glucose‘h take in rat muscle" Am
J. Physiol. Endocrinol. Metab. 273, E 1107-E1 112
( 1€Fﬁéi)fér Stanc amt Ariviey. 79:t379388,c1a8d )tTIaeprporltmceﬂfof restoring a
(A.UT4) fusion wth ma nmenbrane (Kurth-Kracz
SO -RENIRR R B BIASR R RERA S8 T35 {OC AR GG the
G ' #Pnon
2R ETIRI FUUE 7 RuTEF IE waY SCbBonél BRhARes
dead subunit in skeletal nuscle abolishes Al CAR, but
partially inpairs contraction-stinulated gl ucose
uptake (Mu J. et al. "Arole for AMP-activated protein
ki nase in contraction and hypoxi a-regul ated gl ucose
transport in skeletal nuscle, Mol. Cell. 7, 1085-1094
(2001 )). These findings suggest that additiona
pat hways nedi ate contraction induced gl ucose uptake
whereas it is apparent that AVMPK nediates the effects
of Al CAR on gl ucose uptake. Despite extensive study on
upstream stinmuli that activate AMPK, investigation on
t he downstream substrate(s) of AMPK-nedi ated gl ucose
upt ake is lacking. Mdire recent reports reveal ed that
Akt substrate of 16CkDa (AS160) is an inportant
substrate downstream of Akt that is involved in
i nsulin-stinulated glucose uptake. In addition to
insulin, contraction and activation of AMPK by A(CAR
is associated with increased phosphoryl ati on of AS160
in rodent skeletal muscle. Phosphorylation of AS160 is
i npai red or abolished in skeletal nuscle from AMPK a2
knockout, g3 knockout, and a2-kinase dead mce in
response to AICAR treatnent (Treeback et al.
AMPK- medi at ed AS160 phosphorylation in skeletal nuscle
i s dependent on AMPK catal ytic and regul atory
subunits, Diabetes (2006)). This coroborates findings
of inpaired Al CAR-stinul ated glucose uptake in
skeletal muscle of these mce ( Jorgensen S..B. et al.
Knockout of the a2 but not a 1 5 - AWP-activated
protein kinase isoform abolishes
5- am noi m dazo! e- 4- car boxam delb-4 ri bof uranosi de but
not contraction-induced glucose uptake in skeletal
nmuscle, J. Biol. Chem 279, 1070-1079 (2004)).
Therefore, AS160 appeared to be a downstreamtarget of
AMPK in nediating glucose uptake in skeletal nuscle.
Taken together all these netabolic effects provide
evi dence that AMPK suppresses |iver gluconeogenesis
and lipid production, while decreasing hepatic lipid
deposition via increased |ipid oxidation, thus
i mproving the glucose and lipid profile in T2D. More
recently an invol venment of AMPK in the regul ation of
not only cellular but al so whol e body energy
nmet abol i sm has becone apparent. It was shown that the
adi pocyt e-derived hornone leptin leads to a
stinmulation of AMPK and therefore to an increase in
fatty acid oxidation in skeletal nuscle (M nokoshi Y.
et ai, "leptin stinulates fatty-acid oxidation by
activating AWP activated protein kinase", Nature, 415,
339 (2002)). Adi ponectin another adi pocyte derived
hornmone | eading to inproved carbohydrate and lipid
nmet abol i sm has been denonstrated to stinulated AMPK

l'iver and skel et g p et a
"adi ponectin stlnﬁi %eslﬁwucose ur |za%|on and fatty
aC|d OX|dat|on by actlvatlng AMP- act i vat ed proteln

S ATl a2 AA 1" - A PN N VA Y. Y. Y —
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al.,"Acute and chronic treatnent of ob/ob and db/db
mce with Al CAR decreases bl ood gl ucose

w@emeasa7sat i ons” Bi ochem Bi ophys. Res. Comm 2Bd1/EF989/002328

(2002), Buhl E. S. et al., " Long-term Al CAR

adm ni stration reduces netabolic disturbances and

| owers bl ood pressure in ras di spl ayi ng feature of

the insulin resistance syndrone”, Diabetes, 5 1, 2 199
(2830 v SR RS Brake F R ecreton
pl lasespmnsegtqglacosieiechtmdgmcese frdoleyarncs @alle&srﬁswamtmsei al.,

rabBls i ot 62 dBy ‘an oral gl ucose Lol orance

test (M nokoshi Y. et al., "Leptin stimnulates

fatty-acid oxidation by activating AMPacti vated

prOtatiantidiabeties avhiahledor UestmaaPf tye@2igbetiopatigris, such as

ddb/db day Al CA mnistrati -

: esaﬂﬁgg %?%%&fgﬂ'n@sgea@yk%%wﬁ [ fougEAUE {Girelipn, by binding to
?/ FdbicpfbrCort THRAKIETR cABnABAT A8 BetdCEI 18hdifRg to

wi th Al CAR decr eases bl ood gl ucose concentrations

Biibetease imintprgallulaaalcigsnand lr@ghn exoylo2B0TNs insHlin release is

aqﬂ% r&gn pg %Ie\v;ti,ti% Yl\%\h}]&g}ﬁ% §§ [ev%’ ghg?r%ta?%eﬂ{ Wih these

canekituleat usmﬂly(uzbmesﬁ,uﬁhm@ki hyp‘@@in@umﬁerﬁhf’mﬂﬂéh hﬁ@ijl@ldead to
protein kinase in mechanismof nmetform n action’

asaveralfide-effectsysuch agaeaverpbypoglysasmia, b@dyaalelght gain, and

Aty e P BEcaRIRR-EEr ARk, MPSHoh hE'WlolehBRST
di nipetriesulin@ngbebssrved with Qlﬂtbhyldrééﬂ@a)tmeat tvh'd'u pb préservative

neatash of g Beffel MosS oeqld ledchte Soeongan: il e eta cell
adypRAREbh Nandhgy aéle'i@fllc%é’éMe%fffe‘é%f fHe sERIINY e&%ﬁqwou c

i ndi rect via activation of an upstream Ki nas
et al.,"Role of AMP- actlvat ed protein kinase in

hani for ion',  J. din. Invest.,. 108 .
AR B e SR es e B e Bl
aGejesley é’b’!’ﬂ&llb@ﬁf’e I tBefucodd, %vrﬁl’er;ﬁ@tseWor increasing the
actlvator named A- 769662, a nember of the
THetase) massn o il Phsanied with GhBut asalpggesuenge exanatide or

PR S RS U 3R nser

Wmeﬂ'euteeabﬂrlkﬂalt@actlvator that treats key conponents of

f\/le%)e 2 d| abet es. agg the netabolic slyndrome cel |
chayacigyistias 601 3 PEWeYRI STall speleryisiveyld be a great

RS BV R YRR AR ol Veare, and

| n| t| aI resul ts are becom ng avai | abl e. Expression of

egative A et al | e of
i dhodSiPeorrseGarlion ieaommBiniearty fouia ) are

stmgmlnaéé&en@ﬁ sﬂh\ldﬁété% fUsena Wﬁeét?né’ﬂﬁﬁ@l‘i’é’dgteé’fag&'ﬂadﬂ\ologles
activation (M , for AMP-activate
praase)pmtw n Iqw&fdxlmdagtucoae dmelhwcmstarmgghe atefertive

HCOSE ort Ty skel.etal, nmu Mol ecul ar Cel I,

uci%{nd?‘féginﬁ ”%%?&eJﬂ%P‘e‘VB? 9'iaQ€f'§/s not caused by
non specific ZMP effects. Simlar studies in other
tissues will help to further define the consequences

of ThewpRteat eppligatian UPt2Q0y 08RPddwdascribes pipesidinideipetazine
2TRRBRE: £ g RN rBHAE oo B R matory

ardis@asrasd actoimminne Urséawslg;*bﬂ refé@nquaulnféqtloasnﬂéeﬁe‘s (e.q,
as having netabolicsyndrone, three out of the five

following criteria nust be net: elevated bl ood
pressure above 130/ 85mmHg, fasting bl ood gl ucose above
HQng/ dl, abdoni nal obesity above 40" (nmen) or 35"
(wonen) wai st circunference, and blood |ipid changes
as deflned by |ncrease |n trlglycerldes above 150ng/d|
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US5, 602, 144 di scl oses thi enopyridone derivatives for
the treatnent of cerebral ischem a or schizophrenia.

wWQ807/13273D, 205 di scl oses thi enopyri dones deri vRET/HB2009/002328

for the treatment useful for the treatnent of

di abetes, obesity as AMPK activators. WOR2007019914

di scl oses thi enopyridone dervivatives for the treatnent
useful for the treatnent of diabetes, obesity as AMPK
a L
"Bl op R oAU BTG Eoes uekBR 9D
dbypesensitivly ré¥por@es, s | Metmallmewgltls(}m ttmrs
CONH2, CONHA, CONA2, CN, SQ2A, SO2NH2, Ar or Het, R2,
R3 each, independently of one another, denote Ar or

e bpﬁlt' eHF@&éIR:%tuBHEWﬁ 20@4’@@9 1o/ de&f—#ﬁiésquréﬁh@hes @s

Ituted or nono-, di-, tri-, tetra-

penttaotiopin teleasing;faczt,or KERF 1Dreceptor @@goquqme treatment of

e 1Nep isBr ey RS- Spefife e Do S mood

Mejidyrdefs. bi cyclic unsaturated or aromatic heterocycle
having 1 to 4 N, O and/or S atons, which may be nono-,
di- or trisubstituted by Hal, A OA OH CHO COA

TR ER B B3R008 14 diering: Baikaine= Dt i ress

hagdingtade lrﬂmﬁtmgcammty andhireleffeclivéltatermedyréyr diabetes
replaced by OH, F, C and/or Br obdsenotes C cIoaIkI
h&@mngt'qn cughoas comeal u&s@@'&eaﬂn efeg; cglarpct, aREVoUS
p*b"?sré% Béilﬁf’é Brah*n%a&’ié aéé‘b? fé feEO! somer s
thereo I'nc I'ng n1x ures ereo inall ratios,
excludlng conpounds of the fornula (1) where - R1 H

= #Pen R3=_3- et hoxy rhenyl - RlLH; R = R3 =
R§3H9+—i1££J¥L——§Qﬂgﬂphenyl . R3 = 2-thiazoyl. Sone
prﬁeﬁ?ﬁe@@n?ﬁ%ﬁﬁ@ﬁ% @freéted er\lvérdd éq%gﬁainh@né QAerivativias of

phenyl - 4- hydr oxy- 2- met h dro-thieno[2,3
ki(])lmwlac(l)nSa;dgdenvatmas)areasgﬁmfphtg'ﬁgtmg dlabetes and pathologles

& AL Begiaih: AnTbydirRnt diRehCed abL8id id e vention

3, HavdithBeaNdwing TBAhaMy(d)e- 0xo- 6J- di hydr o4hi eno[ 2, 3- b] py
ri di ne-2- carboxyl ate, -diphenyl”-hydroxy-

- 0X0- €] -di hydr o-t hi eno”. S-bl pyri cline™-carboxylic
aci cl,
3, 5- dlphenyl 4- hydr oxy- N- et hyl - 6- oxo- 6, 7-di hydro-thie
3- j@i ne- 2- carboxam de, 3,5-di phenyl -
4- hydyfoxy- 2< hydr oxynet hyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyr
[ 4- hydr oxy- 2, 3, 5-t nphenyl -
6,83di h o-tAi eno[ 2, 3-b] pyri di n- 6- one,
3, 5-di phenyl - 4- hydr oxy- 6- oxo- 6, 7- di hydr o-t hi eno[ 2, 3-b]
pxnldlne car boxam de,
Phenyl 4- hydr oxy- 2- net hyl sul f onyl -6, 7-di hydro-th
r8IM. b] pyri di n- 6- one,

ZM%rgé,gctgqu}hquyl 4- hydr oxy- 6, 7- di hydr o-t hi enof[ 2, 3-
b] pyri di n- 6- one,

4- R@&sﬂge@d(fmmmdmg@i&yl)c)&l@ai&mlyl -2-met hyl -6, 7-di
RS & e a8 B Dge R o de Bk sxcloaylyi i o- ¢ i

eWiszsé‘leélb@Wférﬂ'éiyﬁh@f@oaryl arylalkyl,

2-chl or o- 4- hydr oxy- 5- ( 2- net hoxyphenyl ) - 3- pheny! - 6, 7- di
hyzwhreretmalgmb pzylangq stereanil greupscan be optlonally substltuted by one

AR AR gy ohen -6 T

2-ch|oro 4- hydr oxy- 5- ( 2- benzyl oxyphenyl ) - 3- phenyl - 6, 7-
di hydro-thi eno[ 2, 3- Db] pyri di n-6-one,

4- hydr oxy- 3- phenyl - 5- (pyri di n-4-yl)-2-nethyl -6, 7-di hyd
ro-thieno[ 2, 3-b] pyridi n-6-one 4-hydroxy- 3-phenyl
-5-(pyridine-3-yl)-

6, 7- di hydr o-t hi eno[ 2, 3-b] pyri di n- 6- one,

4- hydr oxy- 5- (4- met hoxyphenyl ) - 3- phenyl - 6, 7- di hydr o-t hi




one,
2-chl or o- 4- hydr oxy- 5- ( 3- (am nohydr oxyi m nonet hyl ) pheny

WQ 2008133A¥Nny| - 6, 7- di hydr ot hi eno[ 2, 3-b] pyri di n-P§-TgR2009/002328

10

15

20

25

30

2- chl or o- 4- hydr oxy- 5- ( 3- et hyl sul f onyl phenyl ) - 3- phenyl

-6, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,

Sh-chl or o”- hydr oxy- -phenyf4b-oxo-

J-di hydr o-t hi eno”. S-bl pyri di n-S-yCbenzoi ¢ aci d,

4 dr oxy-5-(3-trif)uoromet hyl phenyl) - 3-phenyl -6, 7-di h
ydro-thi eno[ 2, 3-b] pyri di n-6- one,

2-atihyll mlbenylhyﬁhyoxyaﬂco()@akyl faryjoatyrlnikhly aprexyalkyl 3anytalkgxyalkyl,

b]a‘gy'z”'a?mr Bie R/ BReld netrparals heleAaIR Yot
Y gheetyiakoRfaRyl. tetcrodhyRMRINDhERRbarylalkylthioalkyl

I di n=6-0ne hydrochl or

l\l—hmenwyel@a(iql dmtemyalowwﬂaikwr éeﬁﬁﬁ@wnloaikymwkw di hy

gr*t%it f%kiﬁ@%ﬁ@iﬁ?%?%'md'?%%‘?{@’%ﬂ%i%ﬁ%aqu'di hydr o- t hi en

o[h%tér&}/em A1k @itH6Sikyl, arylalkenyl, arylaikynyl, ¢ cloalk |
ch orogﬁgn ? y rg& - _y ryL % %- Y y
(o)

t hi
no:[yzlqgll-mlzplyyi @yﬁlogllqykg(yalkyl cycloalkylal xyalkyl cycloalky|th|oalky|

ﬁé%%ﬁ%%%%@?mﬁgé%% gngydroxy 5- phenyl - 6, 7-di hydro-thie

2-gdhosfahesé (f)up@bélplbémdti)onéilhydbmtéﬂ byhengloréngredi h
ydro thleno[ QJEyrldln 6- one

3-gubs ? ORYdr oxy- 5- (pyri di n-3-yl)-6, 7-di hyd
ro-thieno[2 3 b] pyri di n-6- one,

3- (4- bromophenyl ) - 4- hydr oxy-5- (pyri di n-4-yl)-6, 7-di hyd
r ¥ i eno[ 2, 3- b] pyri di n-6- one

rsdgfﬂqggﬁ EF %h %n Igzﬁ_rﬁ C§¥ﬁ5 gt)r(t}ﬁgaré)wgt?\b%ntn%luglrc)mgthzll q iahlycgjxy,
né%fg&%ﬁ?ﬁﬁyﬁ AcdtpEipetrphanyl aikophalkylarfing, anlyane stlfonylalkyl,

n- 6- o
4 arym@xmgglklax;mammymw yazZidpHutig| geanidimon @aHEINCKi

di n- 6-
2 Ao, iy RpATRIe AR A Suigkl alivihic, s two Y
hy&b@p&@aﬁ%hﬁ BnidtRylehddioxy6- one,
2-chl or o- 4- hydr oxy- 3- (4- hydroxyphenyJ) 5- pheny) - 6, 7- di
hydr o-t hi eno[ 2, 3-b] pyri di n- 6-one,

4- r 23-(n - P -5 =
7_%ry,%/n%gférﬁ(zEﬁtg%rﬁﬂg;sre?é&?%&gﬁmgydrogen, alkyl, aryl, arylalkyl,
2- pétetd ﬂh@ﬁ&h@nMaﬁy(naphth-Z-yl)-5-pheny|-6,7-dihydr
o-thieno E I n-6- one, . bstit b
4- Wﬁ?@ﬁi&@'@’l (qry g0 ﬁyarﬁawﬁsrp@%ﬁ’o)ﬂ Be npbRpRls sybsfitHieg by one
ro
2- %%Fbﬁ%gg ﬁ@ﬁ?hgi-ég?%dﬁ§ﬁﬁ2§y napht h- 2-yl ) - 5- phenyl -
6, R5dirlyR6dogéihencpl, constiupy ah diete®cyole;
4- hydr oxy- 3- (4- net hyl phenyl ) - 5- phenyl - 6, 7- di hydro-thie
no[ 2, 3- b] pyri di n- 6- one,
2- RQ' RS Jé‘hdéél%@tlt&e(adfcf&é HigH edrESpndt R te-denérdi formula
y ro- thleno 2,3-b] pyridin-6- one

4- i)dr oxy- 3- (4-tri fl uor onet hyl phenyl ) -5-phenyl -6, 7-di h
ydr o-t hi eno[ 2, 3-b] pyri di n- 6-
one, 4- hydr oxy- 3- (4- n- but yl phenyl ) - 5- phenyl - 6, 7- di hydro
-t hi eno[ 2, 3-b] pyri di n- 6- one,
2- chl or o- 4- hydr oxy- 3- (4- n- but yl phenyl ) - 5- phenyl -6, 7-d
hydr o-t hi eno[ 2, 3- b] pyri di n- 6-one,
4- hydr oxy- 3- (4- hydr oxynet hyl phenyl ) - 5- phenyl - 6, 7- di hyd
ro-thieno[ 2, 3-b] pyridin-6- one,
4- hydr oxy- 3-(4-tert-butyl phenyl)-5-phenyl -6, 7-di hydr o-
t hi eno[ 2, 3-b] pyri di n- 6- one,
2-chl oro- 4- hydroxy-3-(4-tert-butyl phenyl)-5-phenyl -6, 7
-di hydro-thieno[2,3- b]pyridin-6-one
4- hydr oxy- 3, 5-di - (4- met hoxyphenyl ) - 6, 7- di hydr o-t hi eno|
2, 3-b] pyri di n-6-one,
4- hydr oxy- 3, 5-di - (4- hydr oxyphenyl ) -6, 7- di hydr o-t hi eno[
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4- hydr oxy- 3- ( 3- net hyl su) f onyl phenyl ) - 5- phenyl - 6, 7-di hy
dro-thieno[ 2, 3-b] pyridi n-6- one,

W@2(024821BOr 0- 4- hydr oxy- 5- phenyl - 6- 0xo0- 6, 7- di hyRPCDEPI90%002328

o[ 2, 3-b] pyri di n-3-yl ) benzoi c acid,

4- hydr oxy- 3- ( 2- net hoxyphenyl ) - 5- phenyl - 6, 7- di hydr o-t hi
eno| 2, 3-b] pyri di n- 6- one, S

2- chl or o- 4- hydr oxy- 3- ( 2- met hoxypbenyl ) - 5- phenyl -6, 7-d
hydr o-t hi en 12,3-b]pyridin- 6- one,

4- hydr oxy- 3-)( 2- hydr oxyphenyl ) - 5- phenyl - 6, 7- di hydr o-t hi
eno| ] pNd di® 6- one,

2_@$6§b - hydfoxy- 3- ( 2- hydr oxyphenyl ) - 5- phenyl - 6, 7-d
ny | gno[ 2/ 3- b]pyrldln- 6- one,
2-ch dr 3- (2- benzyl oxyphenyl) - 5- phenyl - 6, 7-

di hydr o-t hi enof 2, 3 b] pyri di n- 6- one,
3-(2-2#%orophenyl)-4-hydroxy-5-pheny|-6,7-dihydro-thie
no[ 2, 3*b] pyri di n- 6- one,
2-chl oro- 3- (2-fl uorophenyl ) - 4- hydr oxy- 5- phenyl -6, 7-di h
yd @-thieno[Z,S-b]pyridin-6- one,
Q - br omophenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi en
o[ wWherdm:pyri di n- 6- one,
3- (2-chi orophenyl ) - 4- hydr oxy- 5- phenyl -6, 7-di hydro-thie
d%i 20dpA gye defined asrabove: chl or o- 3- (2- chl or ophenyl ) -
Eyﬂ§q¥¥55 phenyl - 6, 7- di hydro-t hi eno[ 2, 3-b] pyri di n-

4 Radéppk%seats( ?aeret' morgseibstijuentpbeleptedsirdmdiydrdgen t diky,
3 pyri di n- 6- one,
2 %MP&Y&V@QW@W 3- (2- et hyl pheny)) - 5- phenyl - 6, 7- di h
yd gl be optionally substituted by one
onteich SN SYEIGIGH ) v rsuas oan pe pptionaly substiuted by
Zeldmbyelsubsstltuents’\ se&leppted, frooi mydroxy, halogen, alkyl, alkoxy,

-téﬁHﬁﬁé@%‘%&?%ﬁpg{%ﬂ%my&r%lgyrlgﬁﬁyonyl RigYKk: 6. 7-dihydro

3-(2-fluoro-4- hydroxyphenyl) 4 hydroxy 5- pheny! - 6, 7-di
hydr o-thi eno[ 2, 3-b] pyri di n- 6-
2~ BAlandoR8-are ind Imm@t%ﬁ@whydwg%atm oycloadyl;
yl -6, 7-di hydro-t hi eno[ 2, 3- b] pyi din-6-one,
3-(2-fl uoro-4-nmet hoxyphenyl ) - 4- hydr oxy- 5- phenyl - 6, 7-d
hydg Wéllféselt@fafbeﬁ'nb]fmé diantonfereN@nantiomers, dlastereomers
2-chl oro- 3- (2-fl uoro- 4- nmet hoxyphenyl ) - 4- hégro§¥ g ?
y| epimergiangpalymelifo ERdmigures thafeef sarg the pharmaceutically
3- I I) 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-
thgé%grgb% ﬂ%&ﬁ? - 6- one,
2-chl oro-3-(2, 4- dlfluorophenyl) 4- hydr oxy- 5- phenyl -
-di hydro-t hi
- Ibeniber BieterEd srhaliRR RS RSO arowmsce{mr%@ﬂne
yI \VAe it olyhedein b]pyr|d|n 6- one,
?gﬂgéﬂ§E(%;§"ﬁm?qgorophényl) 4- hydro z 5- henz
d| Rylds setdutechrpm slkybjatsaniydli alkyhwbraycloalkyl, cycloal ylalkyl

Féﬁg&%ﬁ&xpe@fﬁw %‘"E@y}(% APy enof

2, éaé’ﬂ\ BYfHé%'erng@uﬁg%an be optionally substltuted by one or more
4- hydr oxy- dr oxy- 4-Tl uor ophenyl ) - 5- phenyl - 6, 7-di

hyaubstttue@tn@[ezecae@]frpm Ydi n- 6-one,

2-chl or o- 4- hydr oxy- 3- ( 2- hydr oxy- 4-f | uor ophenyl ) - 5- phen

yI-6,7-dihydro-thieno[2,3- b] pyri di n- 6- one,
RQuﬁﬁﬁéu%&ﬂbﬁxhwhﬁghh)akyhmgcmnuwﬁ phenyl - 6, 7- di hyd

ro-thieno[ 2, ridin-6-

3 R3,is sgiacjen 39%%%%9?“4%?%?6)(?“‘5[- shelerllyle, 7- di hydr
3- ?\gggégicﬁr% oxyp eny epofrgydr oxy- 5- phenyl - 6, 7-di hydr o

-thieno[ 2, 3-b] pyridi n-6- one,

3-(2-benzyl oxy-5-fl urophenyl) - 4- hydr oxy- 5- phenyl -6, 7-d
i hydr o-thieno[ 2, 3- b] pyri di n-

6- one, 3- (3-fl uoro- 4- net hoxyphenyl ) - 4- hydr oxy- 5- phenyl -
6 7 dlhydro thleno[2 3 b]pyrldln- 6-one,

o ~ RS A [T D - T T
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b] pyri di n- 6- one,
4- hydr oxy- 3- ( 2- hydr oxy- 4- nmet hyl phenyl ) -

W®G2@haserBe 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- RCIEEP2009/002328

2- chl or 0- 4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl phenyl ) - 5- phen
yl -6, 7- dlhydro t hi eno[ 2, 3- b] pyri di n-6-one,

4- hydr oxy- 3- ( 3- net hoxy- 4- n86hy) phenyl ) -

5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- one,

2- 0- r
AR YRR B B 8 SRR s e o
4-gl satystidudts petsated frbmiyt hy| phenyl ) -
5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- one,
2 chl or o- 4- hydr oxy- 3- ( 3- hydr oxy- 4- net hyl phenyl ) - 5- phen
f.7- di hydro-thi eno[ 2, 3- Db] pyri di n-6-one,
%ydroxy 3-(2- net hoxy- 4- net hyl phenyl ) - 5- ( 3- cyanopheny
I ) hyaraxydithipd hatdg'eemnoyario Srifilgrpmethaxys-tofleeromethyl, carboxy,

ﬁ)gaégfrﬂﬁé Ao sl Bl Ay larging Rt BSPEGRAyalky!,

I
e

4 ;b‘tmhp@mynosom,, c&rbahyayie)wlg{mﬂfplnyl allpﬂwiﬁnylealkyuhlny 8§Fs, two Y

-t hi eno p aQne,

4- W&Pa[ﬁ?h? %WM nedigky; 'hoxyphenyl ) - 5- phenyl - 6, 7-d
'huéra%tm%rﬁ@ﬁr?déperﬂbﬁmgls@du&j 6@ hyidrogen, alkyl aryl, arylalkyl,
4- benzodi oxan ydr oxy- 5- phenyl -6, 7-di hydro-th

.etnet[ezqaayb]wp;erpama yl; one,

M Bp TR AR T Rateray 1Bk e R CotitHally S5 by one

2- ghindF® sabétruéndi §élek§tédm‘tﬁﬂw ) - 4- hydr oxy- 5- phenyl - 6, 7
-di hydro-thieno[ 2, 3- b]pyridin-

6- one

4-Rh &WS%?Q@J‘SI’]QWI@BS ie: 8N PELETRCYEIS: t hi eno[ 2, 3-b] p
yridi n-3-yl)benzoi c acid,
4- (2-chl or o- 4- hydr oxy- 5- phenyl 6- 0x0- 6, 7- di hydro-t hi en
o[ R23%ria] R rdathi coridtijute lmecyndé which corresponds to the general formula
aci d, 3- (3- car boxyphenyl ) - 4- hydr oxy- 5- phenyl - 6, 7- di hydr
0- UH|eno[2 3-b] pyri di n- 6- one,
3- (furan-2-yhq-4-hydroxy-5-phenyl -6, 7-di hydro-t hi eno[ 2
, 3-b] pyri di nt 6- one,

3 AN 2-yl)-4-hydroxy-5-phenyl -6, 7-di hydro
- b] pyri di n- 6- one,
2- - 4- hydr oxy- 5- phenyl - 6, 7- di hydr o-t hi eno

ri tNn- 6-Ane,
4- hydr xy-5-phenyl - 3- (pyridi n-3-yl) -
dro-t hi eno[ 2, 3-b] pyri di n- 6- one,
2-ch|oro-4-hydroxy-5-pheny|-3-(pyridin-3-y|)-
6, 7- di hydr o-t hi eno[ 2, 3-b] pyri di n-6- one,
4-n§droxy-5-phenyl-3-(pyridin-4-y|)-6,7-dihydro-thieno

- b] pyri di n- 6- one,

2- eihleogin: 4- hydr oxy- 5- phenyl - 3- (pyri di n-4-yl) -

6, 7-di hydro-t no[ yridi n-6- one,
éﬂdﬂﬁyg d&ﬁe gﬂbﬂ%%roxy-

6 A-<Bh d5o t hi eno[ 2, 3-b] pyri di n- 6- one,

2- chloro 3, 5- di phenyl - 4- hydr oxy-

6, Radiepyesants bherms[raore ﬁ]hﬁtlﬁli%tﬁsele@fﬁ:d framsydregepnalsyl,
the referr ounds is 2-cyano- 3, 5-di phenyl -
@8 g <%o§§®r%§@po t hi eno[ 2, 3-b] pyri di n- 6- one,
4 W&N%@I(@d@élhﬂ%@ﬂf@%@srﬂmﬂé oﬁtlananiwmsmmtbd by one
eno[ 2, 3- b]gsrldln 6-on

4- RY MR LS It e SIRETAFRIMb TPy . BalgggRy AIk! AkHy o
EOEW?Q’%W rod)gg@gt@-' aﬁﬁﬁu'd?ngxy 5- phenyl -6, 7-di h

ydro-thi eno[ 2, 3-b] pyri di n- 6-one,
4- hydr oxy- 3- ( 2- hydr oxy- 5- met hoxyphenyl ) - 5- phenyl -6, 7-d
i hydro-thieno[ 2, 3- b]pyridin-6-one,

4- hydr oxy- 3- ( 2- hydr oxy- 4- net hyl phenyl ) - 5- phenyl - 6, 7-d
hydr o-t hi eno[ 2, 3-b] pyri di n- 6-one,

- 1. [P —
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b] pyri di n- 6- one,
2-chl oro-5-(4-trifluoronethyl phenyl)-4-hydroxy- 3- pheny

WO 2@9/713298hydr o- t hi eno[ 2, 3- D] pyri di n- 6- one, PCT/EP2009/002328

2-chl or o- 5- (4-f 1 uorophenyl ) - 4- hydr oxy- 3- phenyl -6, 7-di h
ydro-t hi eno[ 2, 3-b] pyri di n- 67 one,

2-chl or o- 5- (4-chl or ophenyl ) “4- hydr oxy- 3- phenyl -6, 7-di h
ydro-thi eno[ 2, 3-b] pyri di n-6- one,

2- chl or o- 4- hydr oxy- 5- (4- met hyl phenyl ) - 3- phenyl -6, 7-di h
ydro-thieno[ 2, 3-b] pyri di n- 6-

oras well msdtsorageryc forms, dpWemars - anatipnasiy. diastrigpmess.7

-GS 2 i pereis e MR nslss . -pweer@*r%fgﬁaf?af'ﬁa"v
y chictelpltatsle ¢lalts 3hélgpyr i di n- 6- one,
2-chl or o- 4- hydr oxy- 5- ( 3, 4- di net hoxyphenyl ) - 3- phenyl -

7 dlhydro t hi eno[ 2, 3- Db] pyri di n- 6-one,
ﬁ%ﬁ%r%g @Q%%Whg tﬁe W\fgn%}ﬁ pﬁo@iﬂ@@ﬂyr&ﬂor‘ﬂé h

ZZdéﬁwmmeéohﬂﬂhﬂxa{B whemih- 1- yI) 5- phenyl - 6, 7-di hydro
-thieno[ 2, 3-

3- MJ%{Sﬂ'G%%{/E'Pm sk 9V§'oai?<my&yslfe?'ky'qﬂﬂén@lkowakad' hydr
CIOSC FPEHS oh B el SHbSULIEd L 20P 98 'S ny

d rsuttslmtufmi@ Seﬁedb@qbﬁmrrdhalogenobm roxy;
net Ieth

2 hl 4- (1-

HIRIATPDY. Ly P P K BT o B sse-buty., tert-butyl,
b
2] %%ﬁgﬁzﬁﬁagpropylmethhyl - 3- (4- propyl phenyl) -
6, R2ds$ Eglﬁctsg fﬁDEh%Yfﬂ'Ogeb] vk, Gveioakkyg

2-ghl.oro chIoronapht-Z-yI)-S-
ph%gﬁ hgd?gﬁh?g?%t%c&#g&g{%é%@ym di n- 6- one,
2 ﬂélf@rb@ Q4arfd ROrpeemoted thdepenasit dy:!fr(th hydrogesnakil; more

N%# 7 drothleno[ 2, 3-b] pyri di n- 6- one,

rably! R R3zre hydrgaeGxynapht - 2- yA) - 5- (4- et hy

InChy )-6 7 dlhydrothleno[ 2, 3-b] pyri di n- 6- one,
2-ch|oro-3-(4-f|uoro-2-nethoxypheny|)-4-hydroxy-5-phen
yI AGs geldictadifront angrtedt@razrylb] pyri di n- 6- one,

46'fel7fl‘J %fr’)ﬁfd\dygtrﬁ?%%g{jé%pgﬁaﬁ%d t,ta/r@?lg bnﬂutgd By one or

: 2 fptesaduuisigiedehrdhor o 2- et hoxypheny! ) - 5- phen

r o- t I eno[ 2, 3- B] pyri di n-6-one,
2 prlelf@ablw}m;sd pbe;nytsw(d;)lw @uunehmwxwmo&ﬂh)esegmhem cag be

-di h dro t hi 3- b r|d|n 6-0an
3 ?91“ qe\}éﬂlsé'bﬁ?m%&BXWe 5) 4QW|3558/8%‘6?1r%t hoxyphe
nyI) 6, 7- di hydr ot hi eno|
3- b] pyri di n-6-one, 3-[ 2- Chl or o- 4- hydr oxy- 3- ( 2- hydr oxy
4Ym%thylphenyl) 6- 0x0- 6, 7-di hyclro-thieno[ 2 3-

b

! BYdrefl i Yo gl Ekfio oramethony, trifluorpmethyl, carboxy,
ph@é\’bbxﬁmét@l Wb@k%btﬁ?bbl@l Hlikdxyy aikgiamitrooasy, aryI sulfonylalkyl,
2-chl oro-4-h droxy 3-(2-h roxy 4- met hyl phenyl ) -5-(4-m
et wlqmﬁwy exy- 3fninge NGt %% @ragido, nitrg; W;-mam entmeo

S, D AR A L bl 0% o

2-gddupsa:-a4rfoyrtira)metl3y|éﬁedlody met hyl phenyl ) - 5- phenyl -6, 7

eIl Y 5 RhGises. ierpethsel vesmetiyt casbap !

X ne,
y?l Eﬂﬁgsgﬂiyﬁroxy ﬁg?ﬂ?%%ﬁgﬁ}ghﬂthsg?§S?®% phen

yl -6, 7 di hydro-thi eno[ 2, 3- b] pyri di n-6-one,
3-(3-fluoro-4-nethyl -2-nmet hoxyphenyl ) - 4- hydr oxy- 5- (4-m
et hyl phenyl ) -6, 7-di hydr ot hi eno[ 2, 3-Db] pyri di n- 6- one,

3-(3-fluoro-4-nethyl -2-nmet boxyphenyl ) - 4- hydr oxy- 5- (4-f
| uor ophenyl ) -6, 7-di hydr ot hi eno[ 2, 3-b] pyri di n-6-one,

2-chl or o- 4- hydr oxy- 3- ( 2- met hoxy- 3, 4- di et hyl phenyl ) - 5-
phenyl 6 7 dlhydrothleno[ 2 3 b]pyrldln 6 -one,

1\ =
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process for the preparation of conpounds of the

formula | according to Clains 1- 11 and
wWeb@ensasauti cal |y usabl e salts and stereoi SONEPGI/EP2009/002328

thereof, characterised in that a conpound of the

formula (11) wherein Rl, R2_ R3 have the neanings

indicated in daim1l, and AEK denotes Cl-Ce alkyl is

cycl i sed under basic conditions, and/or a base or acid

ofR# BRJTHE BH mdepehdently 8ElcRtbd b HtoBEN! iRyl aryl, arylalkyl,

salts. The invention also relates to the“racenm c forns,

t sateroarylchéteroarylalkgnt i onmers, di ast er eoi soner s,

epiners apnd organi ¢, or mneral salts of jhe compo S
o, Bkt 3t nlerda PoRups ian b oplidalf ¥IRRHRd by one
CrotShetd susth@srs selestbydiong Yt hei r pol ynor phic forns
and the pol ynorphic fornms of the conpounds of fornula
(1RS amﬁeé)@t%h@r cary eApstdute an betereexaienot only to
racem ¢ m xtures of these conmpounds, but also to
I ndi vi dual stereoisoners and/or diastereoisoners
t IR2 aftl R® carldonstitute andyetiawhizhadortedpdmdsio ahé general formula
proportions. The invention also relates to the
st()eoi somers (including E, Z isomers) and the
hydrat es angyqsol vates of these conpounds. Sol vates of
t he conpounds are taken to nean adductions of inert
L &kul 2© onto t he conpounds which form ow ng
tqcﬂighr tual” attractive force. Solvates are, for
ng-lor dihydrates or al cohol ates. Conpounds
a"N7al sg nean their pharmaceutically usable
derivafives as well as their solvates.
Phar utically usable derivatives are taken to nean,
for ex le, the salts of the conpounds according to
the invention and al so so-call ed prodrug conpounds.
Prﬂ rug derivatives are taken to nean conpounds of the
fér la | which have been nodified, with, for exanple,
alvgyéreii: acyl groups, sugars or oligopeptides and
which are rapidlg cleaved in the organismto formthe
adt? P8dA AR HRHRCAASARAVEY to the invention. These
alse 4 nclsude bi odegradabl e pol ynmer derivatives of the
conpounds’according to the invention, as is described,
f R4 esnepkpts one bnmoré subbbiuentsisélected-fran hytedgen, alkd,

term "prodrug" as used herein refers to any conpound
t@&ﬁﬁ&w@?aﬁ%%v@r ed to a biol ogical system _
gemeErirealkyNeycaly| ahlReyiat6aps daRibel 6&lcﬁﬁll>ﬂéuﬁ§ﬁt‘u¥éﬁ by one
conpound) as a result of spontaneous chem ca

r ed{onpEngestiteenty neelestes yorvdysinexy, alogen akybralksexy,

a [ i ] [ ' ). The expression

" gﬂ@@‘éﬁ‘ﬁ%ﬁgﬁeéﬁﬂw%‘%‘m ﬁg&gs%fg)ﬂ& rc:'of a nmedi canent or

phaefarablyt ReadndRBI achstiflge eddyaid, whitk feosr@dpend@ito

bi ol ogi cal or nedi cal responsewhich is sought or ained

att?tfﬁgydf@ﬂ&lﬂﬂ’@"ﬁﬁ@”ﬁ‘@@éar cher or physician, in a

ti ssue, system animal or human. In addition, the

expression "therapeutically effective anount” neans an

arsthet praffiércéd conprameld are tdonp amdsasfigemairaldosnbias@t wherein,
not received this anount, has the fol| ow nrgﬁta

who has .

cdm%aééﬁ@evhe G50 the PRERKHITOURER IMOh §UDHIHUREHD|

ory &litidH i §i 86nalf): condi tion,

c rgp-;élI ac{ﬂn?,ﬁﬁ(??%]B‘érﬁc?,é%ro?&g?eveﬂ?isgﬂjsgmesa?’de effects or

al so the reduction in the progress of a disease,
conditio disorder or side effects .or al t he :
- &tfiet pEersd ERIRAUsEs e Comeputs A deneraimiigNopherein,
divgisri . is Bvpetir ASS heﬂ4l'shB§ﬁt@t&#FIp"e@iH!merﬁéth9Et ive
anount” al so enconpasses the anmounts which aré
effective for increasing normal physiol ogica

function. The invention also relates to m xtures of

t he conpounds of the fornmula | according to the

i nvention, for exanple mxtures of two di astereoners,
for exanple in the ratio 1:1, 1:2, 1:3, 1:4, 1:5,

AN A NN o A NN N —y
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phenyl, o-, m or p-cyanopheny(, o-, m or
p-urei dophenyl, o-, m or p-fornylphenyl, o-, m or

wWE22@easyBphenyl, o-, m or p-am nosul fonyl phean/EmOp9/002328

m or p-carboxyphenyl, o-, m or

p- car boxynet hyl phenyl, o-, m or

p car boxynmet hoxyphenyl , fur ther preferably 2,3-, 2,4-,
2,6-, 3,4- or 3, 5- di fl uorophenyl, 2,3-, 2,4-

5 %s weﬁ a% its %c%mle?o@né'tghﬁ%éfﬁoéﬁﬁﬁ%me?s Fiastrebmers,

or 3, 5-di bronophenyl, 2,4- or

2, épidiens andmmymmprm andanmuresdhamqﬁoalybthmplnarmaceutlcally

3-nitro-4- chloro hey 3- ami no- 4-chl oro-,
2-3Gh e@ﬁ“l'ﬁlﬂa _ani no- 4- chl oro-, 2-am no-5-
chloro- or 2-anino-6-chi or ophenyl,
2-nitro-4-N, N-di net hyl am no- or
3-Tihe commnmummawrmladbmy be chosenifeam top frilewing
2,3,4- 5-, 2,3,6-, 2,4,6- or
3, @@PPPP@% orophenyl , 2,4, 6-trinet hoxyphenyl ,
2 nege yOp°y|i'& sh@ﬁvmymnﬁam -¢né;odophenyl ,
6- di chl or'o- 4- am nophenyl , 4-fl uoro-3-chl orophenyl,

1+(em1@pmwm@@whe379hen2lpsrazmﬂUd)r@nar br omophenyl |

th h I
S O o 4Bl OS8R 27 e howyphony!
3 Métmq B4rpidibibp)tiedyl)pyradin-2( t-ytemeet ani dophenyl or
- di et h | -4-chl oro&heném ?I rres ect | ve of further

suﬁsﬁth&"t:?t (methyleneny 2- or

t l, 1-, 2,
o 18N fo-pdergatiefidkypndny raAh: 239?%2%"%?, 2= ot
5- o>ethaygll3-4- (rﬂethydlsulﬁnnyﬁphenxlmagnh -2(2H)-one; or
5-thi azo [ sot i azol

4- 69’%1\")4;/:% Y‘{ étnﬁugrom%t?\ogy)rgﬁeﬁ\y PW&V%? ﬂ%f(m‘? 'her rmr e
f B 4-1 M,
-t e e e 20l o
- 54ydthyld3- 2henplpacam-al(1/3) oDe; - 5-yl ,
1, th - 4- 1t hi adi | - 3-
sTahvns A dortn Bl Bttty 570 0 Y
4- ﬁyéth?laz-l(ﬂMlmd&yﬂi-@BpWsdzm—ZﬂH)Zone3 A-, 5-, 6- or
7-1ndo - or_b5-isoindol - - or
5- Beathyk3-qainalipt6-ylpyrazin- 2<é¥f) -ORE; 5. 6- or
5 OGBEREY o gy gt i O ;T Dsnzopyrazol vt
beﬂZblﬁtW@eWeyMpy?azmé(ﬂﬁ-oneﬁ- or 7-benzot hi azol yl,
2- or ben t hi azol yl A— 5-, 6- or
- Belﬁebqtyk33aft9oa(&nya%'ﬂ (175

one3.. A, 5-, 6-, 7- or
%%1”9Ib%hzo%loxo&-’yo)““l-gﬂ?yrl]%}gglzwyfﬁI-g[or?é' soqw ng'_ ?" o

or 38(2qe1hhnaypherlw 1-aBhylpyragimd( Hdxeme;ny| | 2- 3-, 5-,

- 1. 4- i nvl f bl
© 3 e bR DR e e hyrab O e o101y
be%zat&ma éﬁéﬂbr)% eﬂfyl 598 Y|8-ﬁé’tra¥1-y3iroc?umoxalm -2(1H)-one;

| az

- benzoxa ol - 5- The heterocyclic radicals can
aI Se(4pehipenpthealyl)y! ethyﬂwragzmhg(dreg:gmt ed. Het can thus

S dronsipnendl fidR oyt U2, L
{ ety @ Buty zpnérnyi)?rr %H{Wﬂ>yrai|n32(d Hpanean- 4-yl

t et rahydr o- of -3-thienyl, 2,3-dihydro-1-, -2-,
-33phe|nyldrpmpymyifazjny2(1/-&%ted| hydro-1-, -2-, -3-, -4-

t et ré‘wg%\%glQQ,OL:}’%-'d'ggdtoﬁyr%'ggg%%&owégdai hydr o- 1-,

-2-, -3-, -A or -5-pyrazolyl, tetrahydro-1-, -3- or
-4-pyrazo|y|, 1, 4- dihydro-l-, -2-, -3- or -4-pyridyl,
1,2,3,4-tetrahydro-i-, -2-, -3-, -A, -5- or
-6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or

4- mor phol i nyl, tetrahydro-2-, -3- or -4-pyranyl,

1, 4-di oxanyl, 1, 3-dioxan-2-, -4- or -5-yl,
hexahydro-1-, -3- or -4-pyridaziny| hexahydro 1-
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or denotes Het, Het denotes a nono- or bicyclic
aromati c heterocycle having 1 to 4 N, Oand/or S

W eWAR 3278 denot es unbranched or branched al kyl PEEEP29§9/002328

1-10 C atons, in which 1-7 H atons nmay be repl aced by

OH, F, d and/or Br, Hal denotes F, C, Br or I|;and

phar maceutical ly usabl e salls and stereoi soners

thereof, including m xtures thereof in all ratios.

Phe RIS ﬁ§ r@éerhlt RAPBY tHAGMEr< &iNanlibmers, dibstdigomers,
formula (I) The conpounds of the present invention may
bepimensaaretipolynzorphaband ofixtveeshithéseofe Bndithe pharmacautically
skilled Er; tE{ ar t fincl uding, but not limted to

t R5SePIaRIE SR SEeow, or through nodifications of

t hese net hods by applying standard techni ques known to
those skilled in the art of organic synthesis. Al )
pMaregseterablyc thseempaunds of the fosmula {Ihaceerdiigtaethe invention
invenlt)i OH ar efrcon_tenpl ated to be practiced on any

s %€ CREPEN r?g"rri I'ligram gram nudtigram kil ogram
mali kbeAgbaidxol-55MRTRAI By razMHREIH) Ge;scal e. It wi | |

be appreciated that the conpounds of the present

i dvidrehlerophepybohiavdiorseeybethyhryrazipngdiPreng:| v

subst i ; N NN~ e

R ciblsEherp) s S8 7 S Wt haRaRf 2 fong:
diza@t etilempHenyl)- T-aubiutyipfizis2eity-erieé; geometric

isomeric forms of a structure are intended, unless the
speRtianvd- 1sProPyYiRWBAN (/) ON8 soneric formis

SBEGdil Qélitls.¥abé‘rwi&ﬁtrﬁ1§- téJt?h\%ré’}%r{anlﬁaﬁVé?s,' Jiakftfedirlers,
how to prepare such optically active forns. For

expimers, amd polynesrpbs, and mesiusesitheseofpnddhe gibaraaedutigally
st andatlrag tec n'h%lfes i ncluding, but not limted to,

r BSEPRIgPIHSANS INRIe®i ¢ forns, normal, reverse-phase,

and chiral chromatography, preferential salt

formation, recrystallization, and the |ike, or by

c Aihedhventioralsogelstes & the meeaie farens tavtonmerigtaras; al s

or_ by..deli berate chiral synt ' f . 4 r

! erafibeL g ane GasbPerSeiel Anfon e pifield'sts of the
NeeRffouindst f tRe Yeperalrfeanuiav@®), bendll antheigcystmling forms,
exanpl e hydroxy, amno, imno, thio or carboxy groups

wirgledingdbeir polyraeihietorms antbthe prlymerpligderms of theb;

t hej tici pation in the reactions.
Cloaﬁ\b{eor#{h\(e)%a%fqgrrrgﬁ%c@)rng groups nmay be used in

adher present WVblgtiem indirectedmat bnbyeto racemec aniptluess stthese
TW Geene and P. G M ts in Protecti,ye Grqups.in
ocemﬂqy@env&@\sy,tomww SlPrepisonsFs anglsy piasigtegisomers
W, e anR j ' j emstry,
Pltg%%ﬂ]Par%e\gg!I or{%%gﬁ %r‘réfg%rfgg%% i(g‘nnaslerr'g)gi/‘)W ggor?;rri ed out

i Theheorppeseds of thife iaveatien offtherformuland), @srdefingdsabove,

b Einaey ol At G A BT S lrfon. orbotn,
I 9a&) ifeNfdePthet ddrfedparRiin@ phafivadeuticaBy Heesptasletsalts of an

provided that it has no adverse effect on other parts
oforgaric rasineineral . ackk ormfan omgasia eapinasakkase.ncl ude:

: a7 SHtEsrah e PRaniRt ARkl EERRER Sand oA e rotatvely
PRionsekivmirranahd brgarsic ei-aeditioh kalts, ared te bask-addition salts,
such as sodi um hydri de and_potassi um hydrj de;

alotyhe cempawngs @ e asesen dtventione! Ro$e salts mavabe prepared in
R . .
s%ﬁc}lxlérlf‘]rﬁr@thglan é%ﬁé@o%?%hgﬁ%%!?@i tﬂ%icuoal Y, d¥:

reactions are carried out in a suitable solvent. A
vari ety of solvents may be used, provided that it has
no adverse effect on the reaction or on the reagents

i nvol ved. Exanpl es of suitable solvents include:

hydr ocar bons, which nay be aromatic, aliphatic or

cycl oal i phati ¢ hydrocarbons, such as hexane,

cycl ohexane, benzene, toluene and xyl ene; am des, such

r o o o s s



The coupling agent is a carbodiimne derivative
described in reference internet |ink
W@ poep3278chem cal | and21 . coni | ifesci ence/ phar / MBIVEPIW09902328

with preferably HBTU 2-(1 H benzotriazol-1-yl)-1 ,1

, 3, 3-tetranet hyl uroni umhexaf | uor ophosphat e. b) An

al ternative chem cal pathwa Tto prepare conpound of

formul a (II) is reaction of compound (I1l) with

¢ q 144, Yhe WoRS- §Mﬁtl5n IsaItsmayPbe %ﬁbar@ﬁ%yﬁﬁé’ﬁ&rét&{/ reacting
r |n an aprotic solvent as tetr dr of ur ane

dltbea:rumf et conpoyre iatits purafmmmrsemtlh)en\mganmrtmmmal acid and

5B 5L o BT e 0ol R e
f Cﬂamabaﬂéhae&ngm%n%e& h@nfé}éwy@r&,génésﬁm&@@ar ed
compound

formul a by a cycClisation
reﬂabydrogenephgsm\aiasecn’aeta‘somaigahepl fumarates, trifluoroacetates, 2-

hexa t hyl d| I azane, ﬁ{ ot a or sodiumsalt,
'FE ikl ﬁ%’t%%@ltﬁ %D #?Fate sodi um
et'l'h/é thv%n’ﬂbﬁ |&|§U @‘I@t@@ﬁbbmma@éuf@(@w&blaﬁléﬁbﬁg wdth organic

in an inert solvent, preferably in an aprotic sol vent

asorfinerganisbases. dn panjeiiar the hasiccadsition salte mayrke srepared by

T

SupitinbtganicBate a0LVSHIating tite shibthexionpid, The resultlng salts are,
hydr ocar bons, such as hexane, petrol eumeth

befﬁ’f exampiey | metqd saits partigdarly il etal gaks. oﬁ"B@'éﬂ%@ﬁgh metal
a%rd ﬁbgéﬁh% ér%)/%&ﬁge(s&hgasdﬁd] Jk'%,rl?m EALRAR
rac ori or o

or of orm or ane;
aI mabnésuums Lahhmamnmtolnzsau‘s obtaihedalith basqsr spah(als ammonia or

di %i‘?%)!%a@f Hb %ftv?é}gig}egg(wgé gﬁetﬂy%ﬁlgﬁyﬁ l?yjﬁ%ﬁﬁ:e plpendnne,
(T@Eé &% néj'rﬁéﬂﬂ‘\%hnG} %%ltf?bﬁﬁ&%mlﬁéfd%ld’sg R 6§1&n|ne|s (such

mononet h or nonoet hyl ether, ethylene gl
di aetieglureines or(wntlg layminpalcbolsrigsch eachaminehutapakansd 2-
but anon des, such as acetam de, dinethylacetam de
or@ q‘?@?’h@? rrrarride(DI\/F); nitriles, such as

aceh fHviehtibA alsdlldigeesdashe $aah used donetirylIresolution iofiehe
(DVMBO); carbon disulfide; carboxylic acids, such as

f oragEades-dor acetic acid; nitro corrpounds such as
h I
" AE BTBHAEE I8 I RGERFALSGESHE S ust (Aol
Phipe masgtattanialackh(t)sL-dRrd- behmyltfawans atith (s)all.-tdh -0,0'"-p-toluyl-L-

e, (o3RO OF ety Ll faHerc R (Rl ele a0, (S)-()

prﬁl%gg‘r? Id“(ﬁﬁ&%%pgh?n %gﬁ%ﬂ%§@}6 é@gﬂtﬁﬁ(cgf 11hiR8Bhtalen-2,2'-
acdgphwﬁbgeaaphssphm:m;r(+§marrtpé1aamamdd(—f-camp&mmmasnd (S) ~(+)-2-

SR oS R R e BB AL B e s
f 0 %Qﬁdélﬂ?a&&”l?%ﬁﬂﬁc @lcid, hetarnicd, loradrfy inpitulesf them.

t part prepared by conventional nethods.” If the
coAp@xampd;es tthe foltawing a:hlratemmsw@ambemxgwr@fmmucme (S)-

e Cenpibnir e oo B s B, s st flo g 8R4 F4. 2234
CO{é’(n%?rﬁé%H?LMh@ﬂ?B@@%iéMudﬁfé (R)-FysHieryiees-talyethylamine, (S)-

exanpl e, alkali netal hydroxi des, includin pot assi um

hynlhw'@lafcmgbdr)t%rﬂ?tﬂwlﬁnf@@f@ﬁd(#)r(ﬁﬁ R-Aydimetindamino-3-

S .
ny SR 2 2l 15) P2y GYER 1 rethyibenzyiamine
al spanygatxtufeof thempl e pot assi um et hoxi de and sodi um
propoxi de; and vari ous organi c bases, such as
pi peridi ne, diethanolam ne and N-nethyl gl utam ne. The
alumniumsalts of the conpounds of the fornula | are
i kewi se included. In the case of certain conpounds of
the formula I , acid-addition salts can be forned by
treatlng these conpounds mnth pharnaceutlcally

T N
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i odide; and aryl (G -C 4)al kyl halides, for exanple
benzyl chloride and phenet hyl brom de. Both water- and

wW@r00988378%| e conmpounds accordi ng to the i nventPONER2NI/002328

be prepared using such salts. The above-nenti oned
phar maceutical salts which are preferred include
acetate, trifluoroacetate, 1k?esyl ate, citrate,
fumarate, gluconate, hem succinate, hippurate,

2@%‘8 ﬁﬂrlllgéédj ﬁ'[ tHEY PRI &Fthd ‘i:‘)wre%1 i SN HtRIneare BrodAlgy 6f the

rate, ol eate phonate, pival ate,

S @dMpo Lmusscpﬂfatmulas(ﬂ)ear ate, suI fate, subsalicylate,

tartrate,“thlo | at e, t.o0s dtrorretharrin b

L NS (T aroRGa AT Ao THI el o AT PRI fatPfen

acdcﬁmﬂ%qérte'dotﬁ déglotkggrlé’él RREA gePePaLsdRe Cdrigheubstamebda
are prepare Ingi'ng the free base forminto

chld)IagtcaMy totine s:ofﬁporundb]as amesuit dbfspontanessisrehenaieal,

f f. th
ﬁ?r%%‘et? (shenzvene pallgd erpipalsachiafid TRl ridfhesc
e?ﬁé@ ,fggggbr(g)o contact with a base and isolating

a conventional manner. The free base
forms differ in a certain respect fromthe

rres ondi n L, & £ 0. ;
cpiaseRranss: wif the R IVEnERh M LEEPRpleih the folowing
p%ﬁhs%‘i’é werfihed wWifh thelfellowingaseanivigst halelss\sadphcmp\ stated
however, the salts otherw se correspond to the
recstbewsee free base fornms thereof. As nentioned, the
phar maceutical ly acceptabl e base-addition salts of the
conmpounds of the formula | are forned with netals or
antThe serns tpl” asfers It@b'romamagmtmsthichma'veé-é&rrmg atoms and at
metal s or organic am nes. red netals are
S ASCoNMTINGREIRG Aoan@ats Bl (T SiprEre pr e Agd ik s biary
anél%%@ sahf oNwiich ﬁialpq{ézdﬂ)t?dﬂﬁﬂk%nu%@hﬁﬂ%@%wtable aryl groups
or opt ocai ne, i ne,” di et hanol am ne
et inglueleqshi eyl ea pHthyle biphieng, gntmwnmenanﬂ\rﬂs thslgnykand the like.
The base-addition salts of acidic conpounds according
to the invention are prepared by bringing the free
aCTHeft I heXePosrN rafehs Y b1 4risg bidraiseoinatiohienéroafciebe
desired base, causing the formation of the salt |n a
comrreiatmmm 4ltorfeheteroatoms, pedingRtmsiathsarpaplicding apd the
by bri n
anaerpglg BBB‘ H@S]a orﬁé’f)g]rié{]éé}bfiﬂrétt@ﬁ\ts %ftgb@rhétéhﬁtoms

ee acli n-a conventional nmanne

ThvcfuReoas, t fSuimblalhéteesaryhgmupsrinelude fessmyt tbenzofuranyl,

the corresp ondi ng salt fornms thereof with re
celtient! YR CRUTH DbREPCRY TSI oY 831N bi IYEZp i rfh 2zl

iﬁ@&g?glw‘?@'ﬁol B/Prtn%%ﬁyfl V\Pge A Ioé% 8@! pg.rqahzgm . indazoly!,

remtazulql findwslylaokadibrolybandtheelife. | f a conpound
according to the invention contains nore than one

group which is capable of form ng pharnaceutically
acqpatiapl @cﬁﬁb%lﬁ}l@fmé%sssétﬁ%ed tcBﬂ)ddWﬁ@hh?Q éﬂ)t&ﬁ\any
enconpasses’ nmu ple salts. Typical I'tiple sal

f osobsiitotad) dad moludexammkb, bb|andrtt'lr(atcbc camtnﬁlﬁemth 3to 10

L AR by e €V SRR 31 oA ep Aoty
;g%8§§685tﬂ ny%ﬁfﬂéxﬁ ic9Blon¥ptyn dyetictyl! eydiddécystadarrantyl and

it 'can be seen that the expression 'phar maceu
ti ¢he like.acceptable salt" in the present connection is
taken to nmean an active ingredient which conprises a
conpound of the fornmula | in the formof one of its
salts, in particular if this salt forminparts
i mproved phar macoki netic properties on the active
i ngredi ent conpared with the free formof the active
i ngredient or any other salt formof the active
i ngredi ent used earlier. The pharnaceutically
acceptable salt formof the active ingredient can al so
prOV|de thls actlve |ngred|ent for the flrst tlne wi th

o e L,



10

15

20

25

30

conmpound according to the invention and/or
phar maceutical ly usabl e derivatives, sol vates and

W@ @pas73oners thereof, including mxtures theP@DEP1009/002328

all ratios, and optionally excipients and/or

adj uvants. Pharmaceutical fornulations can be

admini stered in the form oftf3dosage units which

conprise a predeterm ned anmount of active ingredient

Y g " ’

eilghed\%% gregg}bt:yc@élffpl :’i‘e%rrr‘éé ;% ?gﬁﬁél?%db%ﬁtuté@ mc;Tr‘r:]ocyclrc
pamycmuloartrhrythc eééncatsl yoﬁrprmgrrtgood@br mpre bieteroatome,upreéferably

o shesen o painaD. S B0 etoBTNia idided SIRERET S and N)
t N&B&iRtio ggme Wo?@ﬂghﬁle%ﬂs M‘%a‘%@bhé'ﬂf’thé"’nngs pﬁeferably

phar rraceutl formul ati ons can be adm ni stered
f cuunmpﬂse&dwgé tond endabydic tmﬁmatemsawmre@eefefablvrér@m 1t03

Ee 8 ot ol G B R P bl St

der'“Mefé‘Pé /") Fﬁé(ﬂtaﬂ&%ﬁ{)n@és bRéliof aiie rRY eackhaing from 5 to
corresponding fraction thereof of an active

i ragnedresarﬁxamnlesr@émmrecy@waadmﬂra;anorpbpmwaprpeﬁgmyl

eyt BFisRe, PRI B BrthRrgE titdrGlurkiy,

PhafraRgdretiraayl, byramdnatnyo mssmdrmadpm@rwuﬁ;arpyranyr

adm nistration via any desired sujtable nethod,
exdihydreppianyl, dsoxazelifiny, igidazedd) imidazalisiny @@Qr tre k.
rectal, nasal, topical (including buccal, sublingual
or transder nal ), vaginal or parenteral (i ncl udi ng
s Ubsautexneziliogl” reﬁénsamassaﬁwatediallphatnegmlmsolncluding straight chain
|ntrader | ), met hods. fornul ations can

nﬁgzjrg:@agﬂ gro\RSe égﬂggleé%ohgrp“ps having ? to 20 carbon
p C f X C&E{? etert-butyl
ai‘é?!f’@% S el Py 0o ASBI oy 3 (570 |, eBbuIStert-buty
adjentginhéxyl, ostyhrdesanayl, dadectancrwrl hex ya@atﬁda@yf gioups and
or I ﬂdm nistration can be adm ni stered as separate
u €such as, for exanple, capsules or tablets;
pomders or granules sol uti ons or suspensions in

aqueous or non-aqueous |iquids; edible foanms or foam
f obhs teray “adkenyirefensde urrsqmrate&mr%lpér?@nmmmg at least one

oL 5b0h by B S Ry TE B A o anc

t adyicit gpsupsER Sukitable alkemjllogrbwﬁsl inaving IZetotZO:mqbonmtbmsamclude
be corrbl ned with an oral non-t oxi c

prethﬁﬁweatnr@aeny/l gipndbPutenlc Z-Q?BF%WM peatgny!l gspentenyl
foa\gmge e, et hanol, glycerol, water and the |ike.

ers are prepared by comm nuting the conpoundto a
suitable fine size and mxing it with a pharmaceutical

exc |ent ommi nuted .in r manner, such as, for
AR RIS e 4P DR irales! Srolien eapipriagid akzast Bhe
St é’arBBn Q:rarﬁ'@ﬁ‘ ([]'ipgé? bond d‘H(ﬁH@Mﬁes %"tr%‘ﬁﬂt‘tﬂaiﬁ’ €branched chain and

di Spersant and dye may |i kew se be present. Capsul es
ar eyqic gedouayes] dng cpptmmilymgclademalj@ashom gagbascarbon double

B L

Synyni BBLY N, @Bﬁ@ﬁyﬁ QlﬂﬁtynﬂCBii)entyﬂw 4 ﬁegwr 8 the

stearate cal ci'um stearate or pol yethylene gl yco
soiked form can be added to the powder mi xture before
the filling operation. A disintegrant or solubiliser,
such as, for exanple, agar-agar, calcium carbonate or
sodi um carbonate, may |ikew se be added in order to

i mprove the availability of the nedicament after the
capsul e has been taken. In addition, if desired or
necessary, suitable binders, lubricants and

di sintegrants as well as dyes can |ikew se be

i ncorporated into the m xture. Suitable binders
|nclude starch gelatrne nat ur al sugars, such as, for
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delivery systens, such as, for exanple, snmal
uni l anel l ar vesicles, large unilanellar vesicles and

woreiovi1sasel | ar vesicl es. Li posonmes can be f or nedI/EP2009/002328

fronvari ous phospholipids, such as, for exanple,

chol esterol, stearylam ne or phosphatidyl cholines. The
conpounds according to the f4vention and the salts,

sol vat es and physiologically functional derivatives

thereof can also, b livered I 09 _mNoG| I :
an{PE SHEanBIRG & {Ria A4 dRLB pEIRREN B skt aroup having
COMRP R0EABOR GRS, sulsstigtet!vith ard laeylepoup Ubditablaargdbkyl

be coupled to sol ubl e pol ymers as targeted nmedi canent

cagraugsdnclgdetbesayl pigalylnand e pass

pol yvi nyl pyrrol i done, pyran copol yner,

pol yhydr oxypr opyl nmet hacr yl am dophenol ,

poT & Yeine xagidivemg prsfeatodnpaiReny| groupopredéraplyeare alkeny! group
oxi de pol ylysine, substituted by palmto l radi cal s.
Theawbgapo cathery atome sypstitulrd wih 8r%Pc| ass of

bi odegr adabl e pol yners which are suitable for

achieving controlled rel ease of a nedi canent, for

ex’iahﬁlt?np(ﬁda%ylakwjyd" mfejerg,topml qlkyerp);digromp,qzrpferblbkytamalklynyl group
\ydr tyr , t ter t ’
Pondvhayicead siansatos, sEpsibled B i ih grous™ e ! ©

crossl i nked or anphi pathi c bl ock copol yners of

hydrogel s. Pharmaceutical fornul ati ons adapted for

t r The demnéalkexryli refersrtatthe graumalkeOawhiersint alke is am alkyl group.
i ndependent pl asters for extended, close contact with

the epiderm s of the recipient. Thus, for exanple, the
aCTh¥Qefrh 9aRAbEN refedd td thelgloupadrgHOLr om t he plaster by

I ont ophoresi's, "as described in general terns in

Phar maceuti cal Research, 3(6), 318 (1986).

PR G ap Ao B RS, HIER drBUp[sBBsifiied with an avioxy

sugpsfsi ons, |lotions, powders, solutions, pastes,

gel's, sprays, aerosols or oils. For the treatnent of
the eye or other external tissue, for exanple nouth

an i 1" tl i | j i
FogEaphn;afakpkRikd) LB 7 B GRoTR JusaRbA diftEan
t oagylakory gooupg.ment , the active ingredient can be

enpl oyed either with a paraffinic or a water-m scibl e
cream base. Alternatively, the active ingredient can
be TharEthabRAalkex@! réferd t6 teagroug arfxﬁmmd-,-wnemﬁ eAlk” is an alkyl
cream base or a water-in-oil "base. Pharmaceutica

f ognedi@at i ons adapted for topical application to the
eye include eye drops, in which the active ingredient
is dissolved or suspended in a suitable carrier, in
parhieQBA™apithishIRAUFefé R toeaN alk?h@rrdmpwwstiméd with an arylthio
formul ati ons adapted for topical application in the
nogréu@enconpass | ozenges, pastilles and nout hwashes.
Phar maceutical fornul ati ons adapted for rectal

adm ni stration can be admnistered in the form of
SufpesterfralkyIsulfiriiensfers tBha alkgleSOF gedurd. or nul at i ons
adapted for nasal admnistration in which the carrier
substance is a solid conprise a coarse powder having a
parti Sil j ) a 0- 500

 cierefmG e 8y E TR fo o B G . T i ch
snuff is taken, i.e. by rapid inhalation via the nasa
passages from a contai ner containing the po r. hel

P St e e Vs eredS o Al skpidp REPSRLtcR it an
adgni [ . Spray or nose drops with a

[ q@u gég@%ﬂg&il g’?%ﬁ%@tugce enconpass acti vei ngredi ent
solutions in water or oil. Pharmaceutical fornulations
adapted for adm nistration by inhal ati on enconpass
finely particulate dusts or mists, which can be
generated by various types of pressurised dispensers
with aerosols, nebulisers or insufflators.

T oy - o, . I T Y Y R |
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The follow ng exanples illustrate the invention
W t hout, however, limting it. The starting materials

wWQs@d/132789 known products or products prepared BCTBP209P2328

to known procedures. The percentages are expressed on

a wei ght basis, unless otherw se nentioned. The
compounds were characteri setdespecially via the
foll owi ng anal ytical techniques. The NVR spectra were
acqui red using a Bruker Avance DPX 300 MHz NWMR
spectronmeter. The masses were determ ned by HPLC

COPtRe &sint @arpalidathiciiky'Sesférsto lHOAkybgoupesubstituted Witk an
melting points (mp.) were neasured on a Stuart
Scaylalkylihio.bl ock. Exanple 1:

4- hydr oxy- 3- phenyl - 5- (pypdi n-3-yl ) -6, 7-di hydr o-t hi eno[
2,3-b] pyridin-6-one Step 1. 3-pyridy)acetic acid

( OTI8 Beren “Hot8fmanyialky!'i refers ¢b ani dlkylligro(p Gubktifutedwith a
cool ed at 00C. HBTU (2.169g) and dii sopropyl et hyl am ne
( heerepryl@FouRdded. After 20 minutes of stirring, a

sol ution of 2-am no- 3-ethoxycarbonyl - 4-

phenyl t hi ophene ( 1 g, 4.04 mmol) in acetonitrile was
adTies tetmothetemanfibigalkyBhefefsta an iakiyl groumsubstituted with a
tenperature, the solvent was renoved under reduced
prRERAY'XY AP r enmi ni ng was taken up into

di chl oronmet hane. This organic sol ution was washed with
sodi um bi carbonate solution, water then dried over _
s otihel tersu hetarcarylabguyatkyl sefess to analky gsoer substéuted with a
reduced ssure and the crude purified on silica
(H&%F&ﬁﬁ?%ﬁHVW!HQEPate 4/6). A yellow oil (407 ng) was
recovered. 1HNMR (dnmso-d6, 300MHz): 11.45 (br. s, 1H)
8.64-8.59 (m 2H), 7.87-7.84 (m 1H), 7.44-7.39 (m .
1H he fera1 “hetemaryithigalkyl” setsrs E(}, an alsyl growm spbstitigd with a

3. , 9 (t, 3H Step 2: To the previous
coﬁ%@&%ﬂyﬁq%fygﬁ “in tetrahydrofurane (2 m _) was
added dropw se a solution of sodium

(el hakga Shespay hnisslio sieide afbakitorupsobetituted wih a

dug, %Fpﬁ cooled to roomtenperature and

acé t{égo%%l : vvahzoggtg'g)d until acid pH Al the solvents
were renoved under reduced pressure and water added.

Th recipitated it o),id (120 s filtered: .
VB e KhetBrocyal i ip RNk Eats (at o) Brofn s i Etea ith a
1 1&al BuplH), 7.77-7.70 (m 1H), 7.48-7.42
(etsipdali drdtp

26 (m 4H), 7.00 (m 1H). Exanple 2:
4- hydr oxy- 5- ( 2- hydr oxyphenyl ) - 3- phenyl - 2- net hyl -6, 7-d

hydr o-t hi enq[ 2. 3- b ridin-H: t , - :

s oﬁiﬁ? iterm @&%F%%cgd{gﬁgﬁl%ore% t§_%§g&%§§5uﬁnsubstltuted with a
et hatepbevchodlk gesupdded dropwi se ethyl cyanoacetate
(24|ﬂ).¢/¥té$b§% nigﬁtes at 600C, norpholine (68.9

m.) was added and 5 minutes |ater sul phur (14.5 g).

Heaf | j [ ' -

sof DeRe ieiEReYoRoylaRUl Ay ferdRichah By bt substtuted

t aWith aipeterédyctbaikylalkorpignheure, filtered through a pad

of silica and the solvent renoved under reduced

pressure. The crude was purified over silica (heptane/

et 2 ) j Vi i
(181 SO IR PG oy, RSOl 4 31 RAR AUAted with o
( mheteédeyclodiRylthid gréup. 2H), 3.91 (g, 2H), 2.02 (S,

3H), 0.78 (t, 3H) Step 2: To the -previous conpound

(800 ng) in dioxane (5 m) was added dropw se a

sol ution of 2-nethoxyphenyl acetyl chloride (678 ng) in

di oxane (5 nL). The solution was heated to refl ux

during 15 hours then the sol vent was renoved under
reduced pressure. The crude was taken up into ethyl
acetate and thissolution was washed with a sodi um

bi car bonat e aqueous sol ution then water. The organic
solution was dried over sodiumsul fate and the sol vent
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filtered and washed with heptane; 1H NMR (CDCl 3, 300
MHz): d (ppm: 11.22 (br. s, 1H), 7.44-7.28 (m 5H),

wa2@9182069 1 H), 6.88-6.76 (m 3H), 6.59 (s, 1HICT/EPDE/002328

(g, 2H), 3.84 (s, 2H), 3.80 (s, 3H), 0.90 (t, 3H.
Step 3: A solution of the previous conmpound ( 1 .44 g,
3.64 mmol ), Nchl orosucci ni Mgle (583 ng) and

1, 2-di chl oroet hane (25 nmL) was heated at 400C for 1

i elekl SRaR A . A 0ot B seqpesnstates
OViath §9§ité+6bzélbéﬁ<g%ll§\ﬂfﬁié Ppo,_ﬁpl vent was evapor at ed.

The crude was used wthouf any further purification;
1H NVR (CDClI 3, 300 MHz): d (ppm): 11.24 (br. s , 1H),

& e g chfloaliafaikd” et 6 o phyiSiol L6y a cycioalkyl

(Bm&w, 0.78 (t, 3H). Step 4: A solution of previous
solid (3.64 nmmol) in tetrahydrofurane (16 nL) was
added to potassi um hexanet hyl di silyl azide (29 nL, 0.5M

t e EY AR AT otk e Bb R ed witz

angcloakysery §ffup.r enoved under reduced pressure. The
crude was purified over silica (pentane/ethyl acetate
(4/1) to get a pure solid (550 ng); M5 : 384 (Mrl)

1 ) H ’ ith
1 By Iy RO I gy Sy goug sy fiRptEd witn 2
3Hycidatiamamikexyt graspyano- 3, 5- di phenyl -

4- hydr oxy- 6, 7-di hydr o-t hi eno[ 2, 3-b] pyri di n- 6-oneSt ep

1. A solution of benzonitrile (10, 97 mmol) and

ac AR "2 t wessireated with
pﬁaeg%rtnrr% tag(ﬁtﬁgjut gf)grgeo W&? }Q?Ionvvi se. The

resulting thick suspension was stirred at room

t erature overnight.  Diethyl ether and Lum

or U b ool sadre To e Bllm. ol R o s
solution was extracted with diethylether and whol e

organi ¢ phases conbinated. The organic sol ution was
wabteeterm fdyclpalindthiaalkdurefos: tostmalinn groaupssubsiitded yeth a
sol vents remved -under reduced pressure. The resulting
oiqyc%g&kxi@cggr%go.i nto ethyl acetate and poured onto

hept ane. The yellow solid fornmed (8g) was filtered and
washed with heptane; 1H NVR (CDCl 3, 300 Mz): d% -

7. Be termy qysloabryialkyltioatiyt refery to an alkyl grodppubsibigd with a
2: e (3.4 n.) was added dropwi se to a
soﬁ@!%ﬁlé%egﬁgﬁégé' conmpound (4.62 g, 32 mml) in

et hanol (95 nlL). After 20 m nutes at 600C, piperidine

(635 M ) was added and 5 mi nutes |ater | phur ., (1 .13

o) The term nsoadh ceferedd A pite hipmierr fofg fom.
filtered through a pad of silica and the sol vent

renmoved under reduced pressure. The crude was purified
ovEre trhi ‘Ganidieitrefers te-GYINREENRSR®Wbheye RoRE are agvdefined

solid wag recovered (1 . St.e Ko | ution of

t PP o‘ﬁ’é,cec%ﬁygﬁ ra,%r&o Pgaﬁyn%ﬁt&u%?ioxane (5 ni)

and pyridine (200 nL) was added dropwi se a sol ution of
phenyl acetyl chloride (583 nL in 5 nL of dioxane). The

r éHe tasm fdatbameylidsiaie 4o @ unsubstigted, aB1RPEATPORYIGTOUP.

the sol vent was evaporated. The crude was taken up by

di chl oronmet hane. The organi ¢ phase was washed tw ce by

s orhel vehtishabrhpodritieaccordingubiformalbe() eithibit an\tapoglycemic
sodi um sul fate. A yellow solid 1 .45

r RBY candpre pseiiby Hie wawt{sﬁéwmb&sgg%iﬂm wifh the

1 : od (ppm: 11.46 (bs, 1H1
7%@@9@%&%%‘&%%@9 23 (m 2H), 3.96 (g, 2H),
3.89 (s, 2H), 0.82 (t, 3H). Step 4 : Potassium
hexanet hyl di silylazide ( 15 nL, 0.5Min toluene) was
added dropwi se to a solution of previous solid (600
ng, 1.54 mmol) in tetrahydrofurane (60 nL) at 00C.
After 1 hour, the reaction was quenched w th net hanol

o o . o o
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and poured onto heptane. The precipitated solid (106
nyg) was filtered and washed wi th heptane. A beige solid

W@ 289/182739 was recovered; Ms: 389.7 (M-1); 1H NRR/EP2009/002328

(DVMSO-d , 300 MHz): 9.76 (bs, 1H), 7.56-7.12 (m 8H).
Exanpl e 6:

4- hydr oxy- 3- ( 2- hydr oxy- 4- nethyl phenyl ) - 5- phenyl - 6, 7- di
hydro t hi eno[ 2, 3- D] pyrl di n-6-one Step 1: A solution

O Un&ully Eaisatice i BRAREARELIR S ReR et inine Hptgn ;qgﬂ%s?unn (cf.

acRr R (MbdRcdle”, [ 196D, 26(14)ee7mealmla®atns ifvdlesdid man

e
was added to destroy ‘excess of dinethylsulfate and tz .
r qmihologlqal zondigonassych as disbetanand shererartigdlarly non-insulin-

ev o und syr, I Al :
et IR BERR MUy SRbRieamE, 865y,

V\Bért?errérﬁ?\z&éﬁ@ﬁlsnoNBand@%olcé%ﬁ)cardnuchwﬁbrbmlﬂar a0d

VHz m: 7.68 (d, 1H), 6.80 (d, 1H), (s,

1|—||)1aczg>vggcgl§r cgm)pllga’gcg\q dor msjance atberascleypgis, §tg19pgthy and

Et o] 9

L B, U oty JErgiho S B R s, @ Diavees

et$1Zir(0988)10|(5951=1SOﬂfJoeﬁrnélef@labbm aﬂd Eﬁﬁonmbcphmbs e, (1998)

(8 was added and 5 mnutes |ater sul phur ( 1.76

g)11cHéé9i Heria Resardd: 4994 8@1‘3%9 72 hours then

filtered through a pad of silica and the sol vent

renmoved under reduced pressure. The crude was purified .

oVEe Fivieintion (gisntalates tetphdrmaceatieal3®hiositiory edhitaining as active

SO| I d@'g@%q%ﬂﬁ\“)as”‘{jg%%\éﬁ;ﬁgﬁfﬁwg n?@gz(w'{‘?g Igg} I?éd; B%UTEEN%IM a
}_@@ar‘&ce&%allﬁa@@eﬂtéblé&'ﬁlt theréeF, (rﬂcorﬁb%atlanmtr( 8ne or several

2.38 (s, 3H) . ep 3: To a solution
of plnafmaneeMpelllss acmqiablmpa(rzeg awwtnwm@nt of xRNt Agperson

gﬂ%‘g@g : d'infﬁe%\&sgee %&@‘ﬁ{ﬁﬂ%&t #gﬁﬁer adjuyant, diluent

r egCéxdipieRt sdmbeuNas stinkisie tuﬁorrﬁtllet@"a ipHarmaetatical moehposition.
washed with water and brine. The organic so| ution was

1 Tag PhaEnaseiaatcoMARMioNs afine e SR MIRRSCAb By ad

|
PEGITISEHEE By B Gy of KRef InlEaiRb ortf paroaE(a, iti3iEnous,
( 2infragyussatar eanake pechubBus 44 pefdutdnggqusH NVR ( CDCI 3,

gogn%m ti}l.bs(t?%g?ﬁ@e(éeé) m_gh fgrrégla)f’(igjéb%%}g sél%@%n% g‘?@.ﬂspensions
1%#%@? %8 ggt?t}@s ip o@ﬁl of%[&m of htéd tabisls, sdg@lcoated

4: Pot assi um
hemmhwbﬁbrmdgshlm gel (:aﬁswesrtplllsa savhets, powgens)suppesitories

added r ?F{J?(BS)UF‘?Sn SPE{“PEE;SJ P@Eagaﬂgf‘% A8 ﬁ%&g?n%%t% Qge in a polar

Af E&Qeﬁt Re¥éSpermucud drper at ure, the reaction was
quenched with acetic acid and the sol vents renoved

undbe exctpienid thataresuitablmtor sugh @dmipistratiens lﬂﬁe iphagmaceutically

{ ' 5 t
anfciriAaE Sciells. EheR e e fiosl ¥t HitactPRipline' diffss
ng’glﬁizéiﬁ/ef Q(kal(h‘é)earﬁh r@\étéﬂ lwrbdri&tes 7mé§nésuihn5pl(msplﬁt&

(s,

3 s@rfefses @amydlﬁgd §1areaes dP&tOSStaé}S’ @e likg faf §9|§bfé]%§lson of
o Pt PSSR e R R oo SATERL B sfeapge are e prefrred
1Mexcipidingd| or omet hane) at 00C. After 30 minutes at 00C
an%945 mnutes at roomte eratu e

action .

(ParameIa e cwatat: auneas shilighs ibsiiogoar Saline and
pr vag gdgwi t h
di gﬂ@%ﬁgﬁ.&éf’gﬁemy il v 'I"bgfsgp@l%l@w'l%( Od 6, 300
MHz): 9.25 (bs, 1H), 734722(m 5H) 7.03 (d, 1H),
6.84 (s, 1H), 6.64 (S 1H) 16.60 (d, 1H) 3.68 (s, 3H,
2.22 (s, 3H). The follow ng corrpounds in Table I can
be obt ai ned anal ogously. Tabl e | : BENZOFURANE,
BENZOT H OPHENE, BENZOTHI AZ(]_ DERI VATI VES AS FXR

A==~ 1 ™ ™ N\ ey gpe— g R IR I'"Ir"1 7~~A | =]
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and chicken but is a pseudogene in primates and in
human (Otte K et al., MIl. Cell. Biol., 2003, 23,

w@emIByZ3? FXRb is a | anosterol sensor and it sPCI/EP2009/002328

physi ol ogi cal function remains unclear. FXR regul ates
di verse physi ol ogi cal processes. This nucl ear receptor
is the intracellular bile ald "sensor" and its mmjor
physi ol ogical role is to protect liver cells fromthe

?ﬁ'{oztse%%h‘go és'%]; gcéqsggqjgr{asr&l ggﬁ'ﬁwép Aﬁ%n,ffﬁ Sf(&t%ﬁ!? in the form of
t ;-grsﬁtnege&%rér@%?tdofat@ﬂtaﬂrétaesms | Exfisduied, @&&ape@eedgere

erocytes and binds bile acids, thus limting t
f reachetsnecpowdeison sitable peselagy of thexgompaunds is between about

Sﬁwiﬁ@tgﬁnﬁg@é&%& dOOX ?é%éé%i&e@e% gkpg 0.5 mg/kg and

eXdhoR$ 50Mng/kgt htorkl prereranrv bet@ebatatduk ¢ymgagesnd about 10 mg/kg
i nvol ved in BA synthesis, netaboljsm and transport

i randuaiostpreferakly betweersabowsEma/kgand abrup 5 mafsy of body
NW%D hf?% d OCSTb in humans. One effect of FXR

'Y s downr egul ation of CYP7Al and thus bile
aqf ﬁépwgéri’taﬁV§ botipiveeigitsasfcidnig ant @Ot ky augbomstdelretd imorder
of SHP (short heterodi mer partn r@ whi ch t i
r éﬁﬂ'@@é@éﬁ thepdaily pradﬁ@éagetraaaeé tagndre rse @ing)as described
Ar ébﬁv’eo%ta?éle dU%':a B0 of \'ﬁé@orl'n?'o%ds o?%?for g%ﬁn Bedetween

tere expres ron or nalfunction enes
hﬂ)dmem @ esppebday and ptaﬂ(]Oem&OG/\ntgfpermmeswaterrablyrbeéween

L e Bdlns! fevang At pofd mfoe i T Sisi e petween
Va’( 0 966 n‘?@‘éh@sf(ﬁi-ﬂﬁo@%gz'?ﬁer aggaha rﬁééttbrXfeé%téXadetweén 20-200

I nvest 1687
fdngrarﬂoSG-@DDyng/@%rd@Q the inpairnment of bile flow and

Eﬁ&@@@étf@%ﬁtﬁgqet}?- Fgfuen Tl §6% 3Bkemt Hhe g DLRHY particular
R ptlentlvil] dépeMdn £0giety @@éﬁoréﬁcluﬂﬁ@tl@i&)wty’ﬂ‘f&he specific

process of enterohepatic circulation of bile acids

al asnpowRg empleyas; éﬁeag@f bedy wieigiHogerer@ pealth, sex and diet of
h f

BTG E ppEeleE0H A5 el B S 1 Pl e e o

t hexcsatidn; othéedtugsevhich diavei met/berslylm‘tamrrastered and the
absorption of fat and fat-s

am ns.
ofsearerrxépterrte RoUBE Finmse WHETHobhaTARY. BE S B indRrstood
s ability to solubilize
Ee@tgkea?slﬁm%ﬁﬂangc:dtrrt vation i ﬁcr eases the
hy/éis opted above; fofmulatiops of thejpmseasmvgntrhe suitakletfonaral
bilization of chol es ef f.ectiyve bl ock
R FaroaY s eseated, &6 Hiser U Uil sYelb a8 cabBHlis. cachets
t oo,r 2pidtd, ddtH QNRAInY prréhé‘t%ﬁﬂrr@@érﬁéhﬁf 6f tHeeagth@ ingredient;
| ndeed direct inhibitors of chol esterol absor ption
suahaeovedestangraaulgscas aswlyionseha SHBPEREIEN ¢ an aqueous or non-

%%Qﬁgc'}uns 513{(‘? rrﬁqrga\e/s' %ﬁ@ﬁ%p ho?qtéruf?cztfﬁtegggk%nhgrpiwz%g%e@ -oil liquid
dusmbsidre eHaaitivebingastient inap abdo b aldesihisteredaed Ibofiss
in cells atte%r ng to conpensate for depletion of

cheeekiagy or pagi€cent data have shown that FXR opposes

thy ffec y .
LB s} BREBa it BBERS! R Figh e WBstalycomia s te
SHigsaltsl of R nﬁa@atdaeﬁsean alteration dithé rns(ﬂtleraecic@l@ﬁ) aﬁeh

ot %%Lcﬁg%m thgng Ot;vfelaggs QE%’!%B?Q a Ievpi g§ﬁ'¥eg@3%gk?o knowrng the
relwgrt@g ,@Eg&eg)gﬂdr mﬁggét,gglfe expression of hepatic
I nsi g represses | anosterol
14al pha- denet hyl ase, and reduces HMG CoA reduct ase
protein levels. Mst patients with coronary artery
di sease have high plasma | evel s of atherogenic LDL.
The HMGCoA reductase inhibitors (statins) are
effectrve at nor mal | zr ng LDL C eveI S but reduce the

s o o e s o o . o o
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adenovirus resulted in a significant decrease of
pl asma gl ucose levels and inproved insulin sensitivity

WO poovh3289 di abeti c nodel s (db/db, ob/ob and KKP@Y/#P2009/002328

mce) (Cariou B. et al., J. Biol. Chem, 2006, 281

11039-1 1049; Zhang Y. et al., Proc. Natl. Acad. ScL,

2006, 103, 1006-101 1; Ma KI9et al., J. din. Invest.,

2006, 116, 1102-1 109). Consistent with these data,

Fxr m ce show i npaired glucose tol erance and insulin
resistance (Cariou B. et al., J. Biol. Chem, 2006,
16Théli!>%’s%m Ir8ibn d?é%Rréﬂé@seté%ompmm@bﬁ@eﬁémmdrm(l) as well
by gl ucose and repressed by insulin in rat primary.

heamite c3camic(foumantagiomersaienantiemets, diasteegaspers, epgoars and

S%QR?%?)@PBQ% ﬁ?&?ﬁ?ﬁqﬁ}; ethggé%d ghﬁegﬂﬁgﬁné’&%ﬁgﬁ? 48teptable salts

9! thepset: for R D % ﬁ@n(o%ﬁﬂé@u):amem%ﬁﬂherprenenhlmbahd/or
db/ db m ce but 064 i nduces PEPCK expressjon and

. nceatias of patlediesasseciatewithdyperdpeadipin &2 the preparation

014 RS Py Mg SO P APt
e | eoradentratibnopregérabdys for e tmatmsntasfsdlabatesd mmre ipreferably for

i ncreased and premature rmr{q&l [ te;%‘l. Ee to a creased
r i the prevention aoﬁ@&@reéﬁmsnao pedldiapgtesa ea 1es

in d't

S84 ALY Y| BBl 3y hpicria, whih
neampatdasedrtqfr Iwipertmwgaemrajam@bypprgimm torghe dreatment of

bl god I t h t
L ey

' ncérhsni‘atﬂﬂﬁyfémch BYRATErRIN B BeHerfid R ahRNMPTAtb Al pbiceesss

and coronary heart disease. Therefore, control of

gI micyoangiopatiyt aacropegispathyp tetinapathy prd aenrerathy Her reducing

GBS 1 Fop AR S RAE 500 Ry P Pesses

angli¢iPagthriloPdsculdr diseddus? comprisihgsatherestlerobis, nsydcandial
insensitivity or resistance or for the treatnent of

t hiscbemR.i cati ons of hyperglycem a (see, e.g.,

International Patent Application Publication No. WO

01/ 82917) Based on these findings, FXR selective

modhe qires:@wtammmmso aélatﬂsahorthemm mfaat leastdi dampsundof the

t he managenent ﬁ Esnabet es_.an

1y BEIET TTURER {Geas WeT e {3/ 30REG (6 Mot 1OmaF e SRRNIAMers.

e S I

f o?%?‘ﬁ%stﬁw%%ﬁﬂﬁfg ARAPAHp{HERS” pAa MELTEs MerbBRland the
copparmmmmany)acowebtwsaltmend gragirugs drreohdar the preparation

ga!n}%wengf%zm%ﬁ%@e@ HRERITR AN (T

27a§sc‘ft9ét€@ vfn e?r? adpretdraBlyf for the freatnb&M of duabetes
equal s weig & hei g rret ers ‘squared). Obesit
| i micse pmfeaabm orethe mfevaemrtamd/@b H@atm@ntsof tyee dudia etes and

di ala)ﬁ\tog?g?%g?g\%%gﬁfo%ﬁg{a% é g&o‘? %aﬁgpS%i‘n@!ﬁt&%Tﬁa

173 B&lipide i Wﬁl&:h%bdnbﬂéésedlbyaiyperllalsamérﬁ& &iad Byperglycemia;
200% 26, 2556- 2561). Recent studies have

defasibe treatmenhef ¢lﬁee$%ﬁ'merbﬁom>¢@bﬁte§aﬁ@é@d microvascular and

pa th

et dohcafRls. schdafiondnplerenkitht fifqmmatory
et lpaice,ssé‘?,nnwroﬁ@opawoﬁtaoﬁcﬁanglﬁﬂﬂﬁylﬂitmpathy and neuropathy;
col orectal cancer

oIl redyang Spstly AR tieatmen, o dyeipidheti ad obesity:
2002, 2 1, 6740-6750) ; esophagus cancer (De Gottardi

A. et al., Ml Cancer, 2006, 5, 48-57). Nuclear

receptor activity, including the farnesoid X receptor
and/ or orphan nucl ear receptor activity, has been
inplicated in a variety of diseases and di sorders,

i ncluding, but not limted to disorders of the skin

and nmucous nenbranes and acne (see e.g., U. S. Patent

NN A N - Ul A A CSNT™NA AN TSl
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R) 116D.; or R and R6, R6a together, or R and R8, R8a
together, formwth the atons to which they are

w@raoaasesad a 5 or 6 carbocyclic ring; or R is VRAI/EP2009/002328

wherein : Vis selected fromC C 6 al kyl ene, C6-C10
arylene, 5 to 10-nenbered heteroarylene, O CO SOz,
NR15, (al kylene)-S(O 2- O z-(al kyl ene)-, NRL1CO
CONR11 , NR11-S(O 2 or S(O)2 NRL 1 , wherei n sai d

al y4i€d r t . i CB
| SR S BB Yoot BT efBon,
ORh ocaﬁ@éll{sldmmlh CN C3-Cl10 carbocyclic ring, C6- Co
aryl, aralkyl, C6-C 0 aryloxy, 5 to 10-nenbered
heterocyclic ring, wherein said heterocyclic group is

ggﬂmé’ E‘Eéer nt %Migﬂéfohtgn ?rQXte@fo%Qn@% wt] urin rpr%césé Bf compounds of

rocyclic group, i'n sard aryl
anfdrinetze(ln ascdéfinegl abpse, aveoniing tothd fpllswtngt repuésehtative

ﬁa'lt“gggfﬂl;lﬁl‘%gv I‘EgcbgR%g: ‘Egj—’_lggpgrré@?t% tgghgﬁégﬁ@eﬁé Scheme 2

C%?ég?r %@yraﬁ%d?ﬁ%&&\/ﬁ@ Mé'tl%t?)\) GNScﬁb'(r%% R

t o( Prépamtioar efcariipy caziaoye de(blat@@saMe}h\Qd 1 06

hal ogenoal kyl, C2-C6 al kenyl, C2-C6 al kynyl, C6-C10

aryl, NROR1O ; R2 is H, Cl-C6 al kyl, Cl1-C6

hat H’Q%IWM |sché?1e%ré'd1€éh’ for r@@re@@nﬁiti%rbﬂrﬁoé& GHY solely for
cycl oal kyl, koxy, C6-Cl10 aryl, aral 5t
1om|emmeoe@| qﬁ&celrtetamg rthe @prepentatien Ne&@eaﬁao R2Y, @ﬁreendmg on

arBgAgar RN CotedThd b fhe RSl B fbtaineeh 18

CYﬁieﬂ%dﬁlbgne%ﬁé‘é&tédyhay bealdaptedby 2 ﬁelsdﬂskmafbem ¢tk art by
het er oar yl cis H Cl-C6 al kyl, Cl1-C6

or
ha$QJg§1i4ﬁ9 ifte aRPIAPriAts SIGEINT MAIRHAIS) IRyrh hidehenatire oF the

al %@%ﬁﬁ&%ﬁé &1 'h%gg@n%%my’ @%@8@?8@"%&% @ctlon of the

10nateind anddehgthesfdhe Wesire8,chBfa , R6, R6a , R7, R7a ,

R8. R8a are each i endent |y sel ec ed fro

cu Tt Al SO COGURB AP YR MVEBieR i BR prepared, unless
ﬁ'éé‘ib,(/’“éﬂeuﬁé?f b? tﬁé%‘b‘bh&é‘tﬁftﬁbﬁaﬁpt@ﬁgn 85Rnown methods, by

et R6a t og et her, R7 and R7a
t ovybtdh\eare meaRBnmﬂmbdQSasedeetatefDré or deacrttzadm tbe\litergture,

R

the carbon aton(s) to which they are attached a C3-C9
cycl oal kyl, C3-C9 cycl oal koxy; or one group selected

f r Brep@ratignof thesintermediateget her with one group
selected fromR7, Rfa , R8 or R8a forma Cl-C6

al kyl ene or Cl-C6 al kyl enoxy group;1 O

PCSchEritd9! 002297 R9, R10 at each occurrence are each
i ndependently selected fromH CC 6 alkyl, Cl-C6

hal ogenoal kyl, C2-C6 al kenyl, C2-C6 al kynyl, C C6

al koxyal kyl , di al kyl am noal kyl, or together formwth
the nitrogen atomto which they are attached to a 5 to
10- menbered heterocyclic ring; RlL 1 at each occurrence
is selected fromH, C6-Cl0 aryl, and aral kyl, wherein
said aryl groups are optionally substituted by 1 to 3
hal ogen; R12 , R13 at each occurrence are each

i ndependently selected fromH CC6 alkyl, &C 6

hal ogenoal kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C7
cycl oal kyl al kyl , C6-C10 aryl wherein said aryl group
is optionally substituted by one to three R14 ; Rl14 at
each occurrence is independently selected fromF, d,
Br, OH Cl1-C6 al kyl, Cl-C6 hal ogenoal kyl, C2-C6

al kenyl, C2-C6 al kynyl, CO2R15, Cl-C6 al koxy, C6-C10
aryl oxy, CF3, OCF3, CN, R1l5 and Rl5a at each
occurrence are each independently selected fromH,
C1-C6 al kyl, C C6 hal ogenoal kyl, C2-C6 al kenyl, C2-C6
al kynyl, or C6-Cl0 aryl; R16 is independently sel ected
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- C6-C10 aryl, notably phenyl optionally substituted
by one or two F and/or d; - 5 to 10-nenbered

WOReARI§Tl i c ring, such as pyrrolidinyl, PCT/EP2009/002328

benzoi m dazol yl, pyridinyl, pyrimdinyl, thiophenyl,
or isoxazolyl; wherein said aryl and heterocyclic
groups are optionally subgttituted by 1 to 3 R14
groups, notably selected fomd, F, Cl-C6 al kyl, CF3
and COZR15 . More preferably, R4 is chosen from @l-C6
al koxy Jl Cgs Cl,aryl Rto 10- nenbered hg;erocygli .
rH:,Q@O%Jﬁﬁ/ Ierit itol?%l so reTates tTo the radhfi cOf offmeR!
taut oner®c forms, enantioners, diastereoisoners, ©
epi ngns and organic or mineral salts of the conpogyds
of the02297 general formula (1), as well as their
crystalline fornms, including their polynorphic forns
and thﬁ paol ynmor phic fornms of the conpounds of formula
(1) HCThey pisent i nvention s directed not only to

raceqL@ihixtures of t@ﬁéﬁaﬁgﬂgggg?s, but also to R1

0]

/U\rOH

i ndi vi'dual st ergoHgbne N
thereof as well or asAA xturés of these in all L§/N
proportions. The invéntion also relates to the

st ereoi somers (including E(Y isomers) and the 4

hydrat es and sol vates of these conpounds. Sol vates of
t he cpqgounds are taken to mean adductions of inert
ydlereintR inig ag @beve glefiped e faramhaddihds whi ch f or m owi ng
to their nutual attractive force. Solvates are, for
exanpl e, nono- or dihydrates or al cohol ates.

me (P9 drﬁpr&ﬁ?’ebd)\?&faﬁﬁag idvestRy logakaddk €1) \ﬁénh arRamine in
or exanple, the salts of the conpounds acgordi to .
U PIaSAORE 17 GURISEIANY ARTORI 4oy U2 BURHRIGHgs i an inert
riv RD
P e AN SO R TR R, 818 Sperfure
bekyéem 203C yAndgtheupfyx farg2d o 900kl i gopept i des and
which are rapidly cleaved in the organismto formthe
active conpounds according to the invention. These
PhieAnbake E3)Piviensiadaiain BohtAIRg asrbicatéd el dE e the
conmpounds according to the invention, as is_ described,
farm ekam@icetal; arel prepaged byiseastingicompaundsyof foogela (2jwveth a

PO Rarehile B BB S g Rz ™™
danethaixgetHyamife UDhe sestionns eatrieddol ingi salvént, 8ath vwe an
compound) as a result of sEontaneous chem ca

I
edaahol, dal examplez9rhsopanel) ataderRerater between; hCsand the
§gm£pqop?§@?gbic chem cal reaction(s). Preferred
conpounds 0 ormula (I) can be chosen from -
PyidziBone® {9)-cdnivx peepdred\by- dyetizatiarn efhecdmpbyrg (Peuradsr mcidic
e-1-carboxylic acid tertbutyl ester .. . .
FoNAiENato! SXEEIMR 1y 2 BOMEN . FUEH. 25 9951icA%idr 204 Fatalticar
%ﬂ}ﬁﬂd Of 86hEehPated J)cfﬂéﬁf’ beid, at a temperature between 20°C

- (2- Car boxy- benzof uran-5-yl)-pi perazi ne-1-carboxylic

aoddhe eeflubiaryll toe24ter -
5-[4- (3- Met hoxy- benzenesul f onyl ) - pi perazi n-1
-yl ] - benzof uran- 2- car boxyl i c acid am de-
Prbpakdtidfk b aryipyPaZinoneldédivativedi perazin-1
-yl ]-benzof uran-2-carboxylic acid am de -
4- ( 2- Et hoxycar bonyl - benzof uran-5-yl ) - pi perazi ne-1-carb

|ic aci rtabutyl ester -
gﬁ%@ﬂﬁ?' Wﬁgﬁgﬂé%hyl-benzyc>piperazin-i-yll-benzofuran
N-carboxylic acid am de -
d- ~- p- Chl or o- benzyO pi perazi n-i -yl j-benzof uran”- car box
ylic acid am de -
5-[4- (3-Fl uoro-benzoyl ) - pi perazi n-1-yl ] - benzof uran- 2-c
arboxylic acid am de -
5-[4- (3-Chl oro- benzenesul fonyl ) - pi perazin-1
-yl ]-benzof uran-2-carboxylic acid am de -
4- Br ono- 5- [ 4- (4- met hoxy- benzenesul f onyl ) - pi perazin-1-y
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carboxylic acid -
4- Brono- 5-[ 4- (3-chl oro- benzyl oxy) - pi peridin-1
WO 200pABeIeY of ur an- 2- car boxylic acid - PCT/EP2009/002328
4- Br ono- 5-[ 4- (2- chl or o- benzenesul f onyl ) - pi per azi n- 1-yl
] - benzof uran-2- carboxylic acid -
4- Br ono-5-[ 4- (4-chl oro- benz%%esulfonyl) pi perazi n-1-yl
] benzof uran-2- carboxylic acid -
- Brono- 5-[ 4- (4-fl uor o- benzyl) - plpen@zyuAl

-y i bgnzof ur an- 2- car boxyl i c@acid - , o)
OH4.- gramiokibor o- Béng, Bi perazion- 1 R1_ /lj/A
-yI] kengof uram=2-ctarboxyl ilg geid ——> N"
4- Br onp- 5- [ 4- (4-chl or o- benz - pi perazin-1 kQ/N
-yl ] - benZéf ur an- 2- car boxylic ac(y - )

4- Brono-5-[4- (pyridin-2-yl oxy)-piperidin-1
- yWhetsim Rdf anch A @recas bbave defimed ih formula (1).
4-Brono-5-[4-(3-trifluoronethyl -benzyl)-piperazin-1
-yI] benzof ur an- 2- car boxylic acid am de -
{B‘ﬂ)‘rﬁ ?oyrékﬁﬂ'l@h@g%)b‘@?@/pr%%@?é’d by @rcﬂﬂfrﬁﬂlbﬂ df the corresponding
furan-2-carboxylic acid am de -
4 Bm(ydmﬂpﬁ/naZ(lGGmeS (4)uusiogea bomingting popnbissiehas ROBry, in an

f
o BPioneasid of oAbt AbiEripesans prvvesp 20
- bsm tHelfePx2 marargreferhbly raftig for 1 to 24h.
4- Bronp-5-(4-tert- butylcarbanoyl pi perazin-1
- yRyl perazinenemiiapiapayed & eracting the 3-bromopyrazinones (5) with
4- I
- SO Bkt el e RIRSERSHL A bole e nd
. dbrésbgb@dﬁerﬁaa@spbp%aajdium odrbehateznfpotasgiumacdrbapate, and
ic acid a

d a.Oﬁta%?rtosqa@hey@%ﬁrﬁm‘iinhqsppme) petizdivmihehlende dg,an inert
é\gﬁrgt gﬂ%ﬂ%s dlmgthylformlamldﬁ ;)r t%lluggcra a%tl a felmperature between

- y2()°—Q)and chlherraﬂux?,-manebw)eienablyaraﬂdx for 1 to 24h.

4- Brono- 5- (4- pyridi n-4-yl met hyl - pi perazin-1

-yl ) -benzof uran- 2-carboxylic acid -

4- BeRBRTeO3] KietRolrB S | uor omet hoxy- benzyl) - pi perazin-1-y

| ]-benzofuran-2- carboxylic acid -

4- Br ono- 5- [ 4- ( 3- phenoxy- benzyl ) - pi perazin-1

-yl ] -benzof uran-2-carboxylic acid 4

4- Br ono- 5 [ 4- (3, SPdiea@t hoxy- bengy| -plperat$nﬁu yI] be A

nzof u -opar d

5-[4- (SNAIIyI 2- hydr oxy- benzyh%,pﬁpera2|n 1-yl']-4-brom, N

0- benzofurqm)z carboxylic acid ™ (8)

5- (4- Benzenesul fonyl - pi perazin-1

-yl ) - 4- br ono- benzof ur an- 2- car box{#+e®aci d -

4- Brono- 5- (4-tert-butyl carbamoyl - Igalmnl

|
-yl') - Bghzalslr an- 2- car bogyl i c aci 8 Ri][#jfo
4- Chl or0-5-[4:(2-chl ﬁkyl;_prELaZLn.l Z~a
-yl ] - benzof uran- 2- car pxy1|c acid -
4- Chl or 0- 5- [ 4- (3- chl or o- befl! ) - pi perazi n-1 @

-yl ]-benzof uran-2-carboxylic acid -
4- Chl oro-5-[4-(4-chl oro-benzyl) - pi perazi n-1-yl ] - benzof
uran 2- carboxylic acid -

. RERIRTSY 2 (o Bk A1 BU2HloVe Ridifiedh forfula ().
-y enzof'uran- carbox
4- Ehhm acfo ddrivativiel is (plf@teb&ﬂﬂﬁuhg mh@meihods known.
-yl]-benzof uran- 2- car boxy
4-Eaie &DQM[MPT(OA%Uﬂ%gf@ueédﬁa)f%m?el?@i“r‘ﬂ'of of amines.
-yl ]-benzof uran-2-carboxylic acid -
4-Chloro-5-[4-(3-trifluoronethyl-benzyl)-piperazin-1-y
| ] -benzofuran-2-carboxylic acid -
4-Chl oro-5-[4-(3-trifluoronethoxy-benzyl) - pi perazin-1-
yI]-benzofuran-Z- carboxylic acid -

5-[ 4- (3- Car boxy- benzyl ) - pi perazin-1
-yI] 4- chloro benzofuran 2 carboxyllc aC|d -

o = o . A
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- 4-Chl oro-5-[4-(3-net hoxy-benzoyl ) - pi perazin-1
-yri-benzof uran-2-carboxylic acid -

W@ 2013789 5-[ 4- (3-tri fl uoronet hyl - benzoyl ) - pi pRCHEP2909602328

yl ] -benzof uran-2- carboxylic acid -
4-Chloro-5-[4-(3-trifl uororfihoxy- benzoyl ) - pi perazin-1
-yl ]-benzof uran-2- car boxyl acid -

4- Chl oro-5-[4-(2-net hyl -

H ARiveriumclas of anfiné @c@ﬁé!ﬂn)aﬂ@ﬁe@?@?d ;b‘roiecté!cﬂ bising the methods
benzof uran-2-carboxylic acid - 5-T4-(1

H-kpomevinrthesrbile these formula Pg is a protecting group of the amine
d;;,aaf B 5GoR ARHRb Uescrtbbh B\ R582RE Bdective groups in

4-GRjami®SHnthesis? JSWuéyhlrmér@ctéﬁaéwL)bn@an@m 27991) 1 preferably a tert-
-yl ]-benzof uran-2-carboxylic aci

4”hipxrasrsonyi-radics! ar ﬁaerm@xgpxwéafbﬂhyl@%rradicall yI1-b

err_zc?%l éoi[agﬂg% %r%%%gﬁ{i (g‘f) @%ﬁjg% )Hr%t‘gch é‘]ntéglug fdo }1 rt)bugxldlcarbonate to
rgil\le cMde&ﬂdE QB)JrnaWhR:h R?ié@*dﬂthﬂt@ﬁjcé;bonyl radical. ,
5 (2- Chl or o- benzenesul fonyl ) - pi perazin-1-yl]-4-neth
- benzof ur an- 2- carboxyllc acid -
5
Ar@ edéo Zr‘ég% Bididle et gﬁié%étmbyéaraﬂbﬁﬁ&?@)%ﬂh ¥blectdBhthes. In
4 -qrdeChy bmqatd{mmthgbonyb@aoi‘dlsr eoupling dggntpesuach ag11

LI RET
» Al 6Hﬁ1‘?ﬁhéxa QP%B/ QdyBGPt)l%mﬂe GSLr -

4- (4 rono- 2- car of ur
@mb@nywnudazoledﬁlﬂh)(yr dl@yalohdxyleatbmmmld@ﬁi)éﬂ)can also be
chl.oro-benzenesul fonyl)-[1

2-
s& a%seB%‘FPﬁT(g ‘Tntﬁenzof uran-2- carboxylic acid -
4- ﬂhid@"s QoY cht a(lé’o BBl repakeNgirnRyUtdradrespdnding carboxylic acids

4 dlaze an-1 -yl]-benzofuran-2- carboxylic acid
bl S5 [gﬁne@ttqn of mbreghanhydridey Theideupling 5839tiam igaisually

S T ERADED RO S5 Rramyrgprine
nqlNWmméﬂWlﬁm@@Tmyw dlﬁso@mmylethylamlne (DIPEA), in an organic

{4- Brono-5-[4-(2-chl oro- benzenesulfon l‘#’ag perazi n- ¥
]soé@m&heﬁsnfmmosqfe%wa'vms o agideBraparation. Preferred

4 1

AR o helcoupin g TeabRdly ARPE) Ratar (RoBRIR2!
( Himethydtoymentigie ) Dair )i &- methylpyrrohdone (NMP) or tetrahydrofurane
i(,ll—ﬁ?:l; gﬁ;%ﬁa‘ééﬁ?@%ﬁgé%gﬁ% z eeé(ualngpe tl% abhg %%mpounds
4- (@ W r§ol{uﬁ‘ty(8h|5rd?bﬁﬁhtér iR tﬁélﬁ‘é‘ééqd@ @ﬁ#-ﬁ?étﬁyl%orpholme on

-yl']-benzof ur an- 2- carboxylic acid
Hrsentzm withzaroinesive coopounddPpethe reactionidantde cammigedoout in a

f b ' id,- o 0
i Radhaf FEArRfLANR e ety evRen O Cde 0°C.
nzr@f-qlrt@ra;hZ carboxylic acid -
5-14-(2, 6-D chl oro-benzoyl ) - pi perazin-1-yl]-4-nethyl-b
enzof uran- 2- carboxyllc acid -
S- 4-
en({%% E}ragﬁd ?I@ is rgggfégnzgééh)dco‘?h@guﬁ& k&Y dsintd I mBhdud of

Eaiei)mbta;lrcoeb &nbwfbptrwmllled inthe artrahd particestardyf thoze” -
calr boxyl i

a-daseneo byt \a Grepne BFIREIMRIRURE D BRD]S STthssis. 4 Wikey-
. HF %’%Qéﬁ% Wu%ﬂ iorf d%pl’sybb r&&tibri of BOC-protected amines can

or O- enzy pi'per 2|n-
y ] - 4- met hyl - benzof ur an- 2- car boxylic acid -
4- ( 3- Chl or o- benzyl ) - pi perazin-1

4- et hyl - benzof ur an- 2- carboxylic acid -

5-
yl]
5-14-(2,5-D chl oro-benzyl) - pi perazin-1
|-

-y 4- et hyl - benzof ur an- 2- carboxylic acid -
- "S- Fl uor o- benzyG- pi perazi n-i -yl H net hyl - benzof uran”-c
ar box yI | c aC| d -

A ~ L " 1. a1 T . Y L L -
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carboxylic acid -
4- Brono-5-[4- (2, 3-di chl oro- benzenesul fonyl ) - pi perazi n-

wa 20013278k nzof ur an- 2- carboxylic acid - PCT/EP2009/002328

5-[4- (2, 3-Di chl oro- benzenesul f onyl ) - pi perazi n-1-yl ] - 4-
met hyl - benzof uran-2- carboxylic acid -
4- Chl oro-5-[4-(2, 3-di chl or $enzenesul fonyl) - pi perazin
-1-yl]-benzofuran-2- carboxylic acid -
4 . .
VB pEBLEa b s PRI BELL, 3AEK BAFHLGRAKHe BORRCIODON),
4-d@rroimeral-dcld (uch as bigtmobidreEnaad I(HO). per azi n- 1-yl ] - be
nzof ur an- 2- carboxylic acid -
4- Met hyl -5-[4-(3-trifluoronethyl-benzoyl) - pi perazi n-1-
yl I%\%ﬂ)fiﬁ%ﬁﬁlérazﬂrr% fuﬁ@fl@@éﬂg)ccafi‘\%é’ deprotected in using hydrochloric
l—l-amatmdmxaamatea Aemaetaiugﬂ of RiGto eeflux, preferably at room
benzofuré‘n 2-carboxylic acid -
5- RS AW oy o- benzyl ) - pi per azi n- 1
- ylbépr‘b‘té@dd?\\/ﬂea@ﬁaﬁgfchhémso?bé @%\hﬁé’d/bhﬂb@@thébns of catalytlc

4-(2- Chl or o- 6-f | uor o- benzyl) - pi perazin-1-yl]-4-neth
ylhythngem@mqn 2 carboxylic acid -
5-[4-(2, 6-Di chl oro-benzyl ) - pi perazi n-1-yl ] - 4- net hyl - be
nzof ur an- 2- carboxylic acid -
4- @bﬁﬂ%uﬁd&‘(r)(a'iegprépéfédotﬁy)réwnng'c)onmw&dm) with 1,2-dicarbonyl
-yl ]-benzof uran- 2- car boxyl i ¢ aci d

5-derivatives puah as @xaldehyds. o pugligsh 4-djone derivatives, such as

4 i dheie 2068 RPIOPERRIND YAy diongE bBtionally syfstited

nzOof/clizatioRd aaeurﬂn@mafned aufiid a solvent, such as methanol, in the presence
SOQfL@S _g”ﬁdm!e A pggédr °<§¥ gg ggé?ﬁ(} Rydroxide, bt'a l)élm%qu ul?glbé?\ﬁgen -~
5-5¢d o §° g fiS?HWBXVqujﬂéﬁé'rébIWH%K/ééh 0@l dndt=-2etd1y | -

- 2- car box

enzof ur an acid -
4 Br ono- 5- [4 (5 chI or o-t hi ophen- 2-yl met hyl ) - pi per azi n-

4 ﬁ%wenz f%| qfu%?r)é}/e {he |‘?\%|qt|on without, however, limiting it.

| uphe FeArbiM Tﬂéftéhﬁlsﬂus"ed’b@(%ovﬁh pesduwhits ot products prepared
-yl'] -benzofuran-2- carboxylic acid -

4- accardingoeyknevgy RFrcasibires f Iheaperseptaass derexnrassed on a weight

C%%%%D%g %ﬁ%ﬁd’%{ﬁeo%&q‘g enoi;S/; e[)l ;)erl din-1

- YTrhe keriunderwerecetidrasterised @spdcially via the following analytical

4 Brorm- - [ 4- (3- et hoxy- benzyl) - pi perazi n-1-yl ] - benzofu
n!%’feﬁoxyl ic acid -

4 ?F.Q %cir% &Q#egéeqmpﬁéazsélﬁglébéﬂﬂéér)m}yrﬁéfmﬂxrkohM'Hz NMR

]- ben -2- carboxylic aci enzyl am de -

5- é;decﬁtfbrﬁe’@rchl oro 2- hydr oxy- benzenesul fonyl) pi per azi

5. ;(I' gl Y ”ﬁx}vg A QSRR HEIREEOMY & SCAJilent Series 1100
, 3 te&ov'ff?é mémrﬁg BSIeZ {rAply Weie thedsordd barzsfusrs

n- 2- oxylic aci

4-chmmﬁ6bk#*(2 6- dlchloro benzyl ) - pi perazi n-1-yl ] -ben
zof uran- 2-carboxylic acid -

4- Brono- 5-[ 4- (2, 4-di chl or o- benzyl ) - pi perazi n-1

- YEkahfg1é8f ur an- 2- car boxyl i ¢ aci d-
5-FZT%§§ﬁTTyIoxy-benzyl)-piperazin-l

-yI] 4- bronn-benzofuran 2 carboxylic acid -

'] Eé(gﬁgp gu{réabﬁ"g“&@ |% xécd&gwoxy) pi peridin-1-y

4- Br onp- 5- [4-(4-trif|uoronethy| phenoxy) - pi peridin-1-y
| ]-benzofuran-2- carboxylic acid -

4- Br ono- 5- {4-[ cycl opr opanecar bonyl - (2, 4- di chl or o- pheny
[ )-am no] - pi peridin-1- yl}-benzofuran-2-carboxylic
acid -

4- Br onp- 5- {4-[ (4- chl oro- benzyl ) - cycl opr opanecar bonyl -
nino]-piperidin-l-yl} benzofuran 2 carboxyllc aC|d -
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5-14-(3,5-D chl oro- 2- hydr oxy- benzyl ) - pi perazin-1-yl]-4

WO 2089/03273%enzof uran- 2- carboxylic acid - PCT/EP2009/002328

4- Met hyl -5-[4-(2, 3, 6-thchl oro-benzyl ) - pi perazin-1-yl]-
benzof uran- 2- carboxylic acid -

5-14-(2, 3-Di chl or o- benzyl) |pera2|n 1

-yl ]-4-net hyl - benzof ur an- carboxyllc acid -

4- Br ono- 5- {4-[ 4- brono- 5- (4-f | uor o- 2- net hoxy- phenyl ) - 3-
met hyl -pyrazol -1 -yl]- piperidin-1 Q@ q
-yl }-be of@;ancﬂ carb acid - N.__CF
MH,BF 0T~ 5 4°Y5- (C4- 1 ulgmﬁnzet HoXy- phenyT ) =3- rlfb?hylo/uﬁ( ~
yrazol -1 o/l ]-piperidin-1 -

yl } - benzof uran- 2-carboxylic acid -

4- Brono- 5- (4-{[ (4-chl oro-benzyl)-cycl opr opyl net hyl -

Aa] 13%8hyl é%{op‘@M)d)frdemYﬂﬂX)alaie @pdf g ahaligust 336xin 1600 ml of

Y A%fﬂp ap{é%tgg{'\% w&% [aagéé ggﬁgﬁ%ﬁwe&%’my%n{l&e at 70% in

WRAtBROT e rebrctibn FEKDABAMSS stirred at room temperature for 72h. The
4- Chl oro-5-[4-(2, 6-di chl or o- benzoylg pi perazin-1-yl]-
iu

b
gﬁg@mqn mﬁxtgretwlagafﬁq evej@nhydrous Sodium sulfate and the solvent

*egh]&r’]éoq Lé%élﬁ%? U tﬂé & 5’!‘? Bﬁ;‘\P%ﬁ%éQ ﬂ)ﬂﬂer%tﬂﬁ EHCBWsmca

Uran-2< car
@31 Gblmﬁ@cﬁrdrﬁatb@r@prw lehrcg drchmmmeemhé/dmyéthytkemrea(aaa as
benzof ur an- 2- - norphgl i n- | - met hangne-

{eﬁiuwtokﬁ;weﬁﬁ Y2, oéemsﬁﬁﬂﬂaf'@rw AAexe %}ﬁmarbpﬁer azin

zofuran-2-yl}-
zée%Q%ﬂgfﬁplperaZ|n 1-yl)-met hanone -
4- Brono- 5- [ 4- (2, 6-di chl or o- benzenesul fonyl ) - pi per azi n-

‘ S onm): %06tt, 3H), 1.28(t, 3H), 3.17(m,
42|.¢;h|402 q52[.4|§, g@ztyqq.gxy benzyl ) - pi perazi n-1-yl]-benzo

uran- 2- carboxyl ic acid -
{5 [ 4- (2 6- D|chI or o- benzyl ) - pi perazin-1-yl]-4-methyl -b

PHINEIE 2R 1 oG By Bl s IS R Amide

4]d|aze an 1 -yl]-benzofuran-2- carboxylic acid -

5-14-(2, -D|Hchloro bergﬁn Q%A\%g‘%/l) [1 /U\(
ei™a@ Ny s 4 netsiyl - ben26t ur-ar—2—eariokyd i C N
api:tlbd - {5-14-(2, 3-Di chl gyg<Benzenesul fonyl )-[1 HCY\

, 4] di azepan- 1 -yl ] - 4- et Ryl - benzof ur an- 2-
yI} nmor phol i n- 4- yI met hanone -

“5‘@05 el gf iyl TB5 Sl A AG 4126 mh) of

{(3: §B|rﬁét‘ho§yétﬁy()8rnfﬁ1éi'lﬁ W%r@r@ﬁzlb%‘;%ﬂdlf\%bé stifdd at room

4]d| azepan- 1 g - benzof ur an- 2-
yte}nnaﬁa'quﬁ@mrnma, yA-wititehpragipitate was filtered, washed with 2-propanol

AR 4G S BB P ERE BRSOk iy

{é}h Heturedarhitte( 2, 5- di chl or o- benzenesul fonyl )-[1
,4]d |aze an- 1- yI] benzof ur an- 2-

Y'F 6} i n- 4-y| - net hanone -
5-[4-(2,5-Dichl oro-benzenesul fonyl )-[1 , 4] di azepan-1
-yl ]-4-met hyl - benzofuran-2- carboxylic acid -
{MMIRA1H 2360 Ml-d;h}' DIMS Oed&e gprh f: dng7 (1,-3H), 341 Slna ZHhas-2A7(m,

met h of ur an
AL e Bl Y. BB nBagm. 1)
{4-Chl oro-5-[4-(2, 6-di chl oro-benzenesul fonyl)-[1
, 4] di azepan-1 -yl ]-benzof uran- 2-
yiExampieBoll iethyl-3thydhroxypynazine-2(1H)-one
4- Chl or 0- 5-[ 4- (2- chl or 0- 6- hydr oxy- benzyl ) - pi per azi n- 1-
yl]-benzof uran-2- carboxylic acid -
4- Chl oro-5-[ 4- (2- chl or o- 6- net hoxy- benzyl ) - pi perazi n-1
-yl ]-benzof uran-2- carboxylic acid -
4- Chl or 0- 5- [ 4- ( 3- et hoxy- 2- hydr oxy- benzyl ) - pi per azi n- 1-
yI] benzofuran 2- carboxyllc aC|d-

o = a T Y T 1 T R Y e
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- 4-Brono-5-[4-(pyridin-2-yloxy)-piperidin-1
-yl ]-benzof uran-2-carboxylic acid -

W@ 2®P0853%5- (4- pyri di n- 3-yl nmet hyl - pi per azi n- 1- yPQFBR298D602328

uran- 2- carboxylic acid -

4- Chl or 0- 5- (4- pyridi n-3-yl net hyl - pi perazin-1

-yl ) -benzof uran- 2- car boxyl i acid -

4- Brono-5-[4-(5-trifluoronethyl -pyridin-2-yl oxy)-pi per

i din-1-yl]-bgnzofuran-2- carboxylic acid - 0
4-(2 r boxyjj 4- ghl benzof uran-5-yl)-[1

4&dr§a Né@?(ﬁba/ngyLLQ_&_JiJjﬂij&ﬂyl egf”\N
4- Chlonp 5H [45-trifluoronethyl-pyridin-2-ylox i pe

ri dith€1- yI] benzof uran-2- carboxylic acid -

4- Br ono- 5-[ 4- (2, 6-di chl or o- benzoyl ) - pi perazi n-1-yl]-be

nzof uran-2-carboxylic acid -

5- ¢ 5(1?2(3@0[?‘nﬁ/f)| d?er’-(@Q%ﬁ%étho@e@ﬁ\fl}iﬂ'%tﬁylethaned|am|de and 2 ml
iret hyl -'benzof ur an- 2- car boxylic acid -

A cﬁrammeatrpteq hydrochlotiorasightin YOOk ofracstie-2cig) were refiuped

erld be uran: 2- . carbox :
it sting 3T 8 TG AP Ent B 8 eRy Bl sy o ge an ot

1 \Mich WRHARHET PUrified By émwber:coa@md chromatography, usung

2354 (2,6-D chl oro-benzenesul fonyl ) - pi perazi n-1- ¥ %
Ih'y'DIQj'éﬁﬂW@/faﬁthnoé £9%/6x g6 |e&uafé itQ) glve 37 g of i-ethyl-3-hydroxy

| or o- benzenesul fonyl ) - pi perazin
ﬂgak?h%e uraﬁgighggrboxyllc acid -

4- mlmﬂtg&%[ 4- (2, 3-di chl oro-benzenesul fonyl ) - pi perazin

-1 -yl]-benzofuran-2- carboxylic acid -

5-[4-(2-Cnl oro-6-fluoro-benzyl)-piperazin-1-yl]-4-nmeth

y' 7080814z ¢ BIRSUYA6 o H8ii: 1.20(, 3H? 373% H)]634(d

nzﬁﬂpr&aﬁs(ﬂ- A& pok 2R{s; 1&t) d -
4- Met hyl -5-[4-(5-trifluoronethyl-pyridin-2-yl oxy)-pi pe
ridin-1 -yl]-benzofuran-2- carboxylic acid -
4- Ret®d &:[ 4- (2, 6-di chl oro- benzenesul fonyl)-[1

, 4] di azepan-1 -yl ]-benzofuran-2- carboxylic acid-
{ 4ERample 9: Babrame-tethyipyrazin@{tHpomet onyl ) - [ 1

, 4] di azepan-1 -yl ]-benzof uran- 2- o
yI}-nDrph l'in-4-yl-nmethanone - {S

DhehT ok 6&\ﬁ§ﬁroxy benzenesul f ony O piuger azin> 1A e
t hyl benkof df an- —2=yH=ToTphot =22y - et h qon n
{4-Bronp-5-[4-(2, 6-di chl oro- benzenesul f onyl’)y~ pi perazin
-1 -yl]-benzofuran-2-yl}- piperidin-1 -yl-nethanone -
{4-Brono-5-[4-(2, 6-di chl oro-benzenesul f onyl) - pi perazin
- 149klg mefane&Twis}hydr@kazme@(y H)rerichand 8.1 g (80.5
4- BronD 5-{4-15-(4-fl uoro-2-net hoxy-phenyl ) - 3- et hy IfP
yr @My of phagphomysepxydramide in 75 ml o dichioroethane were refluxed

yl G i
- CSE il oY 2. e BRENbA e s ineg nayraligd o gi 78 with
- 4a vhturated adpﬁbmff sulatior? of sadibexgdrbonats, dvhile maintaining the

{4- Br ono- 5- 2, 6-di chl or o- benzenesul f ony I? 8 erazin
- 1tequerggﬁg(ﬁtlj 26- Phe reaction mixture was then stifred at room

(4
o B orp B RN te? OB 0BG rgaiosspaas pyrected
1 w;th dididorooiethane 2Fhe aobiibiyed organiallayer was washed with water,

{ Satied Bh BoroPrRson et RS Bnldbe seivent was.remaved nde

engUHInRNTHe ¥ban hB W\‘i&é firthér Yurifidd Byrane ?el column
4- Chl oro-5-[4-(2, 6-di chl oro- benzenesulfon

4§°'@h°arza¢pglraphyy@ng)dt¢htﬁrgmﬁh@e aschmniito @nea: d g of 3-bromo-1-

henzengsul fonyl)-[1 , 4] di azepan-1
y%?’y&)ﬁ'mﬁ ﬁlﬁ?li]}dg' Sf%r%‘l%- E& car boxylic acid -
4- Chl oro-5-[4-(2, 3-di chl oro- benzenesul fonyl )-[ 1
, 4] di azepan-1 -yl ]-benzofuran-2- carboxylic acid -
5-{4-[3-(2, 6-D chl oro-phenyl)-5-isopropyl -i soxazol -4-y
| met hyl ] - pi perazin-1 -yl}-4-
nethyl benzofuran 2 carboxyllc aC|d -

"~ S~ 1 o . -
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be expected based on the additive properties of the
i ndi vi dual drugs. Such other drug(s) may be

w@eawonsxssered, by a route and in an anount conPOGIED2009/002328

used cont enpor aneously or sequentially with a conmpound
of structural formula I . Wen a conpound of
structural formula | is use@7contenporaneously with
one or nore other drugs, a conbination product
co §.n uch other drug(s) and the conpound of
st?hegr?'ﬂ“?d;? o}l‘gi’i)r mula | is preferred. However,
conbi nation therapy al soi ncludes therapies in which

) la | a one_or nor

180000 LSS 0B} supamiapar arh. "D8aa. 28 fg 3.

sc U Iy s contenpl ated that when used in
con@?na??(%‘@d%h ot her active ingredients, the
compound of the present invention or the other active

L iR o 55 LSS 28T o

phayamefaigi cal conpositions of the present invention
i nclude those that contain one or nore other active
ingredients, in addition to a conpound of structura

fogpnul a,l | es ,of her [ hnaredi ents that
mﬁxﬁg‘%rﬁ'ﬁ%?“g?’gb" “.%’“83%&9!5?%??"3/’19 conpound of
structur@l formula | , and either adm nistered
sepakat elly O, i n the sane pharnmaceutical conposition

i ncPudy’ t are not limted to: dipeptidyl peptidase
'V (DP V)Ni nhibitors; insulin sensitizing agents

i ncl udi ng PPARg agoni sts such as the glitazones (e.g.
troglitazone, pioglitazone, englitazone, MCC- 555,
rosiglitazone, and the |ike) and other PPAR Iigands,

i NNIMRIi"HY 3DDARKZY DMSIO-AgPbi(pps): 3.6¢ (s, 3H)KRAS28,71HRT,80(d,
PPARa agoni sts such as genfibrozil, clofibrate,
fehHibrate and bezafibrate, and bi guani des, such as
metformn and phenformin; insulin or insulin mnetics;
sul fonyl ureas and other insulin secretagogues such as
t oEmampledie3: 3ibhronro-debutypyrazim2¢tHroder el at ed
materials; a-glucosidase inhibitors, such as acarbose;

gl ucagon rec to%kfntagonists such as those discl osed

inHW/OfN??gy‘/ 99/ 01423, WO 00/ 39088 and WD

00/ 69810; (1#;; , GLP-1 anal ogs, and G.P-1 receptor
uc

agoni sts s as those disclosed in WOOO 42026 and

WOOQO 59887; G P, G P mmetics such as those discl osed

in WOOQY 58360, and G P receptor agonists; PACAP, PACAP

ni MMR . (380dMIEACAMBE:dE) & g»ADEr 8H3ULAOk®, 2HPskE5(M

st el A TR BT S (1 ovastatin

sinvastatin, pravastatin, cerivastatin, fluvastatin,
atorvastatin, itavastatin, rosuvastatin, and other

st Example 41 3-hremp-deprapyipyrazin{2ht)-eveyr ani ne,

col esti pol, qand di al kyl am noal kyl derivatives of a
crg;;-linke dqﬁtran), ni coti nyl al cohol, nicotinic

acl e or an an hereof, inhibitors of cholestero
absorptiom§%$ ch as ezetim be and beta-sitosterol,

acyl CoA: chol esterol acyltransferase inhibitors, such
as, for exanple, avasimbe, and anti-oxidants, such as
probucol ; PPARd agoni sts, such as those disclosed in
WOB7HZBINGD =ehit7l. @ es Massct§o (iad) such as

fenfl uram ne, dextenfl uram ne,

phent erm ne, si butram ne, orlistat, neuropeptide Y 1 or
Y5 i . { j ' and
IS RS TS i e T

nmel anocortin- receptor agonists, in particular

nmel anocortin-4 receptor agonists, ghrelin antagonists,
and mel ani n-concentrating hornone (MCH) receptor
antagoni sts; ileal bile acid transporter inhibitors;
agents intended for use in inflanmatory conditions

N M I ] S o




10

15

20

25

30

Suppositories (rectal and vaginal):
di ssol ving/ di spersing active ingredient/s in carrier

woreqoens2zaBo | i qui fied by heat (rectal: carrier nBCEEP2I09/002328

normal |y a wax; vaginal: carrier nornmally a heated
solution of a gelling agenté, casting said m xture
into suppository forms, anné@ling and w t hdrawal
suppositories fromthe forms. Aerosols :
di spersi@g/ di ssol vigig active agent/s in a propel
botthnglaaBﬂ m xtye jnto an atomizer. In gerfera
no%ﬁchg al roquties he—proetdtetion qj N
phar ma cal conpo sns and/ or pharnaceu 3\
preparations conprise processrng steps on surtable
mechani cal neans known in the art that transfer one or
nor e conpoundsaccording to the invention into a dosage
f of on290i rhg {0 O 8f roM )aaf 13- brczrhoeﬂt-émylnymazinﬂﬂ Hgoneiandh&2dhg (0.05
of a treatnment ran fer of one or
mri%c%raﬂraﬁagn ek s ey Rhes R g o7 of fply8BE aferg added,
dogaas A df?E)&éﬁomyf bﬁﬁ? (1128 rﬂ%' 6f'418hlefopq’ié% Borgiccid and 2.9
conpounds, “sel ected Trom t he ‘group consrstrng of
cam oé?_M sadivimptarbopatenauieous s@gtrmahprrammems stired for 3h
actjiv redients other than t ounds, accordi ng
£ oAt iBux HRE B oRe A PSHAR S oa L LR PR e G
bU&vérhrqm Ofvdténivhs Gdded EHEPing mkturdi wasd Bgtradiediwith ethyl

a

granul ating, dissolving, dispersing, honogenizing,
caacetate. e viganimphassvag separatedpdided ovenarhydsrous godium

oSk 452 caFA RS T SRR B BB ot o e P
f oglueiNg Watredich irbidetinarv) 'vihiEh efordeee th Guinef of M&&hmrabhenyl) 1-
Chem stry, 5th Edition. In this respect, active

i N iRYEAZIn- Qe(ﬂél)ﬂn@f%‘?rﬁﬁpv at | east one conpound
acQE;&l L O this invention and one or nore additiona
conpoun s ®other than the conmpounds according to the

i nvention, which show val uabl e pharnaceutrca

ant,

;;y(ﬁ, @H;cl osed herein. Particularly
al use are tablets, pills, coated

| ”3?2‘:7 8'1' (d ‘”ﬂﬂgr

taﬁhﬁiﬁCIN@SLﬂ&"sGS pomss%@ﬂar(l\ﬂ*‘éé syrups, juices
or drops, suitable for rectal use are suppositories,
suitable for parenteral use are solutions, preferably

oi Exhnffd 52: mnyus [&théth?lé‘uIféWl}ﬂTfﬁriSﬂ]pﬁyrazm-zpH) -one

suspensi ons, enulsions or inplants, and suitable

toplcal u§e iSetient s, creans or powders. The
novel y al so be | yophili sed and the
reﬁgltaNt op Ilisates used, for exanple, for the

prepara&g)m i njection preparations. The
preparations |ndicated may be sterilised and/or
conpri se assistants, such as |ubricants,

gr\(ar ves, st/abr I |sers ad/ ri ‘éﬁftgé%ﬁ g?@r §§9u493(q 2H),
éﬁ’(?’her?aﬁ?&@é% yg% (élpr%ri% andler a plurality

gre |ents for exanpl e one or nore
vrhﬁplﬂ@B‘Eurtable exci pients are organi c or inorganic
subst ances, which are suitable for enteral (for
exanpl e oral), parenteral or topical admnistration
angydrhglets- se%&hw 3111Htre.dmsseyr)ﬁ9rmm HLBBE exanpl e
wat er, vegetable 0ils, benzyl alcohols, yl ene
glycols pol yet hyl ene gl ycol s, glycerol triacetate,
gel ati ne, carbohydrates, such _as |actose, sucrose,
manni tol, sorbitol or starch (maize starch, wheat
starch, rice starch, potato starch), cellulose
prepar ati ons and/ or cal ci um phosphates, for exanple
trical ci um phosphate or cal ci um hydrogen phosphat e,
magnesi unst earate, talc, gelatine, tragacanth, nethyl
ceIIquse hydroxypropylnethylcellulose sodium
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| act ose, binders such as starches, and/or |ubricants
such as talc or nmagnesi um stearate and, optionally,

WG e@bi1Ba73ers. I n soft capsules, the active conpCURE09/002328

are preferably dissolved or suspended in suitable
l'iquids, such as fatty oils, or liquid paraffin. In
addition, stabilizers may b@9added. The liquid forns
in which the novel conpositions of the present
invention may be ijpcorporated for adm nistration

oral l'y ingludge~agueous solutions, suitably flavoured
syrups, a uer/l | suspensions, and flavoured
enuyﬁfbn T TREdi™dl e oils such as cottonseed oi
sesanme @il ,y coconut oil or peanut oil, as well as
elixirs anhd simlar pharmaceuti cal vehicles. Suitable
di spersing or suspendi ng agents for aqueous
suspensi ons include synthetic and natural gums such as
t r 6gadtaNE0, = 288@7a, Mhags 240¢!, (MeXt ran, sodi um

car boxymet hyl cel | ul ose, nethyl cel | ul ose,

pol yvi nyl pyrrolidone or gelatine. Suitable

f oOERHhiPie H1a: &q&ma&ppﬁeﬂwaﬂmwlrawﬁ.hozumrdnede

aqueous sol utions of e aCtive conpounds in

wat er - sol yibl m for exanple, water-soluble salts
and al kal ]| ne @ tions. In addition, suspensions of
t he,GICTNVEcoNpounds as appropriate oily injection

suspensiggaqnay\gg»@dninistered. Suitable I'ipophilic
solvents or vehicles include fatty oils, for exanple,
sesane oil, or synthetic fatty acid esters, for

exanpl e, ethyI ol eate or trlglycerldes or polyethylene
gl Gedti1sho02 (F 2e4.28nphasss 246e1 M+ e i n

PEG- 400) . Aqueous i njection suspensions nmay contain
subst ances, which increase the viscosity of the

sugransplers-5t 3qHiBibepzotioxa>syi)eetindpyrazin-2(1H)-one
car boxynet hyl ceIIquse sorbitol, and/or dextran,

optional Iy, t#feNstkpensi on may also contain

st abi L zels. %bn1nistration as an inhal ation
spHsfy, Wt IS possible to use sprays in which the
active i dient is either dissolved or suspended in

a propellant gas or propellant gas m xture (for
exanple CO2 or chlorofluorocarbons). The active

n [ IS nt ageou S ere in mcronized
o%'?e}%zﬁﬂgﬁ‘c%g%ége &%@Soiﬁfﬁ@dﬁi ti onal
physi ol ogi cal |y acceptabl e sol vents may be present
for exanple ethanol. Inhalation solutiogns can
adFFxanpler&6: mmyiﬁdﬁtﬂﬂypr@@ﬁMymnw}nyapélrnsZ(1H)-one
Possi bl e phar .ceubtpal preparations, which can be
used rect;lly ude€, for exanple, suppositories,
whi ch €consis a conbi nation of one or nore of the
actrve anpmunos with a suppository base. Suitable
supposi t Npases are, for exanple, natural or
synt hetic trlglycerldes or paraffin hydrocarbons. In

addltlon |s al so possible to use gelatine rectal
I sy ion of the active
g%%uﬂgéNWB ‘ggge gés?gﬁq Qﬂ mat eri al s
|nclude for exanple l[iquid trlglycerldes
ol yet hyl ene gl ycol s, araffi hydrocar
SEXpmpledi; Acsthyha- @oﬂggmragne thexphse %\Qg?xrazm 3(1H)-one

|nvent|on will be in the formof pharmaceutically
acceptable salts. Oher salts may, however, be useful
in the preparation of the conpounds according to the
i nvention or of their pharmaceutically acceptable
salts. Suitable pharmaceutically acceptable salts of
the conpounds of this invention include acid addition
salts which may, for exanple be forned by mxing a
sol ution of the compound according to the invention
with a solution of a pharmaceutically acceptable acid
such as hydrochlorlc aC|d sulphurlc aC|d

I I N1 I - Y |
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mul titude of factors, for exanple on the efficacy of
t he specific conpounds enpl oyed, on the age, body

woweioghsz73general state of health, the sex, theP&i/RP2009/002328

diet, on the tinme and route of adm nistration, on the
excretion rate, the kind of _adm nistration and the
dosage formto be adniniste?&d, t he pharnaceuti ca
conmbi nation and severity of the particular disorder to
whi ch the therpgpy relates. The specific therapeutic
effective doseffor the individual patient can readily
routine experinentation, for exanple
by the_dg physi ci an, which advi ses or attends
t hs% hell apg ¢ treatnment. In the case of many
di sorde N heOMeiscepti bility of a particular cell to
treatnment with the subject conpounds may be determ ned
by in vitro testing. Typically a culture of the cel

is.C Lned w subj ect at varying
cogb%ggllfg?gbﬁé‘%o%’a @F?o&agwgwﬁg)suffi cient to
allow the active agents to show a rel evant reaction,
usual | y between about one hour and one week. For in

vi Exampde 5-81g3-(4dertbutylpbenyl)fi-ethydpyrazin2(tHiene nay
be used. Accordingyto a third object, the present

i nvention provideq f the use of conpounds of fornula
(1) or pQ§r pceyircal i’y acceptabl e salts thereof for

t he manuffpct of eH,medi cament for the treatnent,
prgxgﬁrmo nmelioration of one or nore synptons of
disease§§%k di sorders that are nodul ated or otherw se
af fected Dy farnesoid X receptor activity or in which
the farnesoid X receptor is inplicated. In one

enbodi nent, the conpounds provided herein are agonists
of CidioNa®@re266 34X Masspt2h7.11 n(Mcthbx her enbodi nent ,

t he conpounds provi ded herein are antagonists of the
farnesoid X receptor. In another enbodi nent, the

COPRAHE 520 OYiciRYI-BHAGMBIG By PHIIFSy rAGRIRETH)-one

partial agonists or partial antagonists of the

farnesoi g X 6r. Agoni sts that exhibit |ow
efficacyllar certain enbodi nents,
antiggor stjf. According to a fourth object, the present

I
inventi%ﬂ/%rovides a nethod for treatnent, prevention,
inhibition or anelioration of one or nore synptons of
di seases or disorders nediated or in which farnesoid X

recent o, S _i hgat co LSi dm nistering to a
sug?g_i‘l“ﬁ?gzﬁe%@'? er@%?san ei';lec(pﬁv@ amount of a
conmpound of forrmula (1) or a pharmaceutically

acceptable salt thereof. In a preferred aspect, .t
Auardpaey bnenalntrazin-2(1H)-one

pr Examplef,40: 1wthyl-dddded gthyl ,
prevention, iphibidion or anelioration of one or nore
synpt ons ases or disorders selected from

hy pesch em a, hyperlipoproteinem a,

hypértrkg# ceridem a, dyslipidema, |ipodystrophy,

chol estasfts/fibrosis, chol esterol gallstone disease, ‘
gastroi ntestinal disease or condition, hyperglycen a,
di abetes nellitus, type 2 diabetes, insulin

r egi; sl afed,0 re26® 28I cMaskl 2690 i(M#1)nephr opat hy,

liver diseases, atherosclerosis, cancer, inflammtory
di sorders, obesity, osteoporosis, skin aging, hair

gr Lhqt i 16 (3L ' ' -

A AR Y et T S G g
anot her aspect of the invention, the invention

provi des a nethod of reducing the risk of devel oping a
condition selected fromthe group consisting of
hyper gl ycem a, | ow gl ucose tol erance, insulin

resi stance, obesity, |ipid disorders, dyslipidem a,
hyperl i pi dem a, hypertriglyceriden a,

hyperchol esterol em a, |ow HDL | evel s, high LDL |evels,
atherosclerosis and its sequel ae, vascul ar restenosis,

. I T L 1 I T - N
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neuropeptide Y 1 or Y5 antagonists, cannabinoid CB 1
receptor antagoni sts or inverse agonists, nelanocortin

WO 2®eps289 agoni sts, in particular, PCT/EP2009/002328

mel anocorti n- 4T/ EP2009/ 002297 recept or agoni sts,
ghrelin antagoni sts, and nelanln concentrating hornone
(MCH) receptor antagonists. 3tor a review of
anti-obesity conmpounds that can be conbined with
conpounds of ctural forrmula I, see S. Chaki et

al . ! Rcenvances in feedi ng suppressi ng agents:
pop nt+; fexapeutic strategy for the treatnent of
obe%lty pert Opin. Ther. Patents, 11: 1677-1692
(2001 ) D. Spanswi ck and K. Lee, "Enmerging
antiobesity drugs," Expert Opin. Energing Drugs, 8:
217- 237 (2003). Neuropeptide Y5 antagonists that can
beCeMibFNeO 221 8.2GonmMassls 2196t (Metipral formul a |

i nclude those disclosed in U S. Patent No. 6,335, 345
and WO 01/14376; and specific conpounds identified as

Conaniil S5 Esr P st etifondfpupyrasia 2t -one

conblnedomn ounds of forrmula I include those
dISC%Q [ Publ i cati on WD 03/007887; U.S. Patent
NoHiC 24494 , such as rinonabant; PCT Publication WO

02/ 076 N such as SLV-319; U. S. Patent No. 6,028, 084;
PCT Publicati on WD 98/41519; PCT Publicati on WO

00/ 10968; PCT Publicati on WD 99/ 02499; U.S. Patent No.
5,5 3 t 736. Mel anocortin
rec?ﬁ?ﬁ N gonl éltl‘{s% Fﬁa%%n kI?gchr@ﬁsz wi t h conpounds

of formula | include those disclosed in WO 03/009847;

anExaRIS &7 3351 o1B (mhery PN AR08 in 3 D

Speake et al. "Recent advances in the devel opnent of
mel anocofjit i eceptor agonists, Expert Opin. Ther.

‘ 1-1638 (2002). In another aspect of
the invention provides a nethod of
treating™a condition selected fromthe group
consi sting of hyperchol esterol em a, atherosclerosis,
| ow HDL | evels, high LDL |evels, hyperlipiden a
hyﬁaﬂh&N@Dyeé@Od@nldWaaad 89$H|ﬂMdém1a in a manmal i an
patient in need of such treatnent, said nethod
conprising admnistering to the patlent a
th o VE L Ip¥ragir-2 Ofleas
o T ey Wy razire e o
reductasgl

More particularly, in another
aspecf ofl t d tion, the invention provides a
meti§od NOf | g a condition sel ected fromthe group
conS|st¥ﬂgNof hyper chol esterol em a, atheroscl erosi s,

| ow HDL | evels, high LDL |evels, hyperlipideni a,
hypertrigl yceridem a and dyslipidema, in a mammalian

e GRS v oy Bt e hn(BFEr 1S a cratin

Even nore particularly, in another aspect of the
i nvention, the invention provides a nethod of treating
a Examnledr18etddrathyl3urxa-R4-diydropyrazia-2yhbgnzoic acid
hyper chol est er ol egbgy at heroscl erosis, | ow HAL | evel s,
hlgh LDL' r hyper|i pi dem a, hypertrlglycerlden1a
g PR d.d, in a mammualian patient in need of

Wt at ent as defined above, wherein the HMG CoA
reductas Mhibitor is a statin selected fromthe
group consisting of |ovastatin, sinvastatin,
pravastatin, cerivastatin, fluvastatin, atorvastatin,
itavastatin and rosuvastatin. In another aspect of the
i nvention, the invention provides a nethod of reducing
the risk of developing a condition selected fromthe
group consi sting of hyperchol esterol em a,
atheroscler03|s Iow HDL Ievels hlgh LDL Ievels

o 1 L L e | I L N | I T | o _l_.__ o
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nicotinic acid or a salt thereof, inhibitors of
chol esterol absorption, acyl CoAxhol ester ol

WQRaPHIAPET er ase i nhi bitors, and anti - oxi dant sSPCPEPRIRAE9/002328

agoni sts; antiobesity conpounds; ileal bile acid

transporter inhibitors; antji-inflammatory agents other

t han gl ucocorti coi ds; proteﬁ%ityr05|ne phosphat ase 1B

(PTP-1 B) inhibitors; and antihypertensives including

t h@ﬁrrz %gswmzttm@ig@ PBEAPT 1. 3B(t, 3R 8. go(atzms 7.98@) 1H),
N converting enzynme |nh|b|tor

an@%(cbris*i)nBHIO(rneé.’é'bt 8r3%m, 25ni sts or reni n

i nhi bi Q: such as captopril, cilazapril, enalapril,

fd?ﬂhoé?é l'isinopril, quinapril, ramapril,

zof enopril, candesartan, cilexetil, eprosartan,

irbesartan, |osartan, tasosartan, telm sartan, and

v dExample 5-16iH-ethyr3-(Ui-indel-e st yrazinse€tH-en@ s f er

protein (CETP); and a pharmaceutically acceptable

carrier. ot her objects, features and
advapka onpounds of formula (1) wll be
di 8¢ osd n the #pollowing detailed description of the

pat ent DEFI NI TI ONS The followi ng terns and
expressions contained herein are defined as foll ows:
As used herein, the term"alkyl" refers to a aliphatic
hy r n e ght, or branched
r?ﬁa'?“?-%ﬁ%’??bwaa? r@oguc i@ met hyl , ethyl,

pr@gyi170§ppropyl butyl, isobutyl, sec- butyl
tert-butyl, pentyl i soanyl , neopentyl, 1- et hyl propyl,
3 nethylpentyl 2, 2- di met hyl butyl, 2, 3-di net hyl but yl,

EX%mgg 3 al[ﬁeﬁt ﬁutoyg(%a’?h&ﬂli £'i'i’|'|ﬁ6"?(4ghlorophenyl)acet|c acid

I'ng groups, such as d

aIR'.' arbenyl, and al kyl am nocar bonyl groups, h4 o)
sarre g as al kyt . Lower al kyl m
gr oups; | CRHarte pr.ef rﬁgg giatky#—greues—as OH

defi ned albve which contain ﬁ t6™°4 carbons. boc”
desi gnation such as "G C 4 alkyl" refers to an al kyl

radi cal containing from1l to 4 carbon atonms. As used
herein, the term"al kenyl" refers to a straight chain,

or branched hydrocarbon chains of 2 to. 8 .c 0 to
nafprpsdd 3 SO RONAIASBIE B 3amI AT = TN aqueous

6Igﬂ o’PQ Rg? l%xlﬁgiiiillere 8684 %4:90211%6 ﬁ‘ii\if)eoi‘ydi-tert—
a |ca CoRt a|n|n rom 2 to car borm atons. ‘Exanpl e
of baiylcba:arbogami |d'she| modturdewas lstmgzd at poapdepiperature for 16h. The

i sopropen ent a nyl, etc. us rein, the

tof o?'anriirryire wabBRSed sk FiE etpl At Bl o pmp e

COBF iégeﬁm&%r\bsaié@whﬁ Wwatet Bh& dbi@ﬂcbv@?%rih?dﬁdhsi@odrum
ra| branched having 2 to 8 carbon atons in

t hsult‘a‘tai ﬁhe Bolvenh adsmemnyedhindeasvacoumisr @ive Sfed gofi(tert-

3" BikuraEPegRpfadid-enPiiamies P bisfhc aIRBE S Sdtnpouna.

|nqié,|@i_e3@gb)3/_nyl propynyl, n-butynyl, 2-butynyl, 3-
nmet hyl butynyl, n- pentynyl heptynyl, octynyl. As used
herein, the term'’ aIkerne neans a straight or

] g 5f
f‘ieﬂ(e) r[} 4 %HLO7§2(m
Ioupm abgyﬂamg groups haV|ng from1 to about 4 carbon
atons. Exenpl ary groups include nethylene (-CH2-), and
ethylene (-CH2CH2-). As used herein, the term "al koxy"

her ern e?clriiééb%}.' '@E‘f@@?ag"gng féthgiarﬂi Bzdjes as

neolkoethyleaHsampaten- pr opoxy, /-propoxy, n-butoxy and
hept oxy. As used herein, the term "al kyl enoxy" neans
an al kyl ene-O group, wherein the al kylene group is as
herein defined. As used herein, the terns "hal ogen
atont or "hal ogen" refers to fluorine, chlorine,

brom ne or iodine atom preferably brom ne, fluorine
and chIorine atoni As used here|n the term

Y o I T T Y 1
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and heterocycl oal kyl groups. As used herein, the term
"heteroaryl" refers to an aromatic group containing 5

W@ 200903278ng car bon atons in which one or nore PCTEP2009/002328

carbon atons are replaced by at |east one hetero atom
such as -O, -N, or -S-. Exanples of heteroaryl
groups include pyrrolyl, fu?%nyl t hi enyl, pyrazolyl,

i m dazol yl, thiazolyl, isothlazolyl,isoxazolyl,

oxarolyl, oxathiolyl, oxadiazolyl, triazolyl,

oxatr ol y§, furazanyl, tetrazolyl, pyridy o

pyr az . o.Hrn;dqnyFanyrldaanyi*_iquazln NS eH
i ndol yl, {goi ndolyl, indazolyl, benzofuranyl, H s

|soben26furanyl purlnyl qurnazollnyl qurnohykﬁ”

I soqui nol yl, benzoinidazolyl, benzothiazolyl,
benzothiophenyl, thianaphthenyl benzoxazol yl ,
berzi V. ' n

gétfﬁ%?%’rg%y M) %’{tnbr%é( c?Eé/ I)% ﬁéﬂé4 chlarophenylacetic acid

defn 0 il t@tfahyaﬂb&rrane Were meﬂuaﬁabrrstngngyast-eﬁ“sc 0.5ml (4.6
i ncl udi n for exanple, ring systens i

ar BV PicA-methy| mofRilineandy ﬁatrer(ﬁwthpkgfprWh@h'oroformate

Ex f
exgﬁ%t 1 %Wﬁgﬁﬁéageﬁtﬂ%l C anh ecJJrl de rﬁl_rﬁ:;, 85 mM) of
| sethydhrhrneeZMtlettetadﬂyyﬂTofwanmlTim rem:troohmxtme was stirred at —25°C

| By At BP gL R PR e e ie tractan SRsfurE Was fitered
SaEHB @ﬁ@ﬁrtm@ wa\écédrroen%ted)rmaér ra&m\ t&%i’vb% éwsm@h was

containing 3 to carbon atons, prefera
_caflhtherammﬁed hyrsrhwa gél QDile:'nOrchmthgraphyé, lmm@on at ons

cablsDiprorBi A RS RS % SATE o ie B0 o br-bury

Pr ef@rdHisto Pheaymzzeihnénrnd)g@oszbeﬂnﬁ;arrbérgawﬁs aWhite solid.
|nclude o 6 'ring atons. The heteérocycl oal kyl may be

opMQiﬂaﬁ% substituted. The nitrogen or sul phur atom
of the heterocycl oal kyl nmay al so be optionally
oxi di zed to the correspondi ng N-oxide, S-oxide or

S, BMIROMi (360 NikeNDIMSD-aBNS (pin) 0. BG(teBBIWtBQ@ oY), 3.08(m,

rings 1nclude piperid rrolidinyl perazrnyl

R PRGH A TR EBa(E! 16 A2l gHa 0l LD

thlonorphollnyl t hi azolidinyl, 1, 3- dloxolanyl, 1, 4-

di oxanyl , tetrahydrofuranyl, tetrahydrothio-phenyl,

t eEmahymIe(& rﬂ-aminargl-m-chl;onmmwéy-ui-ethyiametamide
ylalkyl or "aral kyl" refers tq,an alkyl group t hat

IS §§Ei§l;;ﬁed with an aryl group. l e
aryl oups_include, but age no '
benzyl endt hy¥™ benzhydryl, di phenyl ne hyﬁ/t%H

thphen%&nﬂﬁhyl di phenyl et hyl , naphthylne*hyl etc. As
used herein, the terns "aIkyI" “aryl" heteroaryl"
and the likes refers also to the corresponding

ARSPRIE ocs BT e EIAPOU S ab s

As (ath Idnhﬁéﬁ?foxbbmw@frﬁbn@t@irkﬂ|rﬁ|f6fm@h ditochigRigci@-dioxane
(Al'k1l) (Al k2) N—a;@nﬁ wherein Alkl and Al k2 denote an
IR

al RQWtigR ygse sdis om energrabeder 4. dbeirgastionmixtyre was

: f
i oggﬁ%hgaeﬁllrﬁg an élﬁretggfsggorlg‘t% ﬁféopdrug e cﬁoé@né%a"rﬁoﬂéte and was
OL eatrhc:tednwwel Wd% e\Mm;lf llace&atgfﬂhe comtbirvéd brgamic lager was washed
t epotentla to be afflicted wt one I seases
an¥"BJHAIPE ABASINEEYAT Y HER S ?P Sdete 'ﬁr%%%veat was
"therapeutically effective anount™ refers to an anount
of a conpound of the present invention effective to
prevent or treat the synptons of particul ar disorder.
Such di sorders include, but are not limted to, those
pat hol ogi cal and neurol ogi cal di sorders associ at ed
with the aberrant activity of the receptors described
herein, wherein the treatnment or prevention conprises
|nh|b|t|ng, |ndu0|ng, or enhancrng the act|V|ty
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It is well- known in the art how to prepare and
i sol ate such optically active fornms. Specific

W@ @pas73oner s can be prepared by stereospeci fPCI/EP2009/002328
synthesi s using enantionerically pure or
enantiomerically enriched sfarting materials. The
specific stereoi soners of et ther starting materials or
products can be resol ved and recovered by techni ques
knﬂéfﬁerbéh LAGePidcutiH e give 3P RIGUGS %nqﬁomemer&pnermx) N-
normal, reverse-phase, "and chiral chromatography,
r eethylawltamMaSan anzymatic resolution, or fractional
regryst i zation of addition salts formned by reagents
usgﬁ%iéﬁibﬁgt pur pose. Useful nethods of resolving and
recovering speci fic stereoi soners described in EMel ,

E. L. 1Wlen S H. Stereochen1str of Crg
iidz / DS OrdBkd (D) ﬂaabﬂqznaz(SJZH)e”tOB(m

L 613%?3 ngg'hﬁqﬁﬁ%(giéﬂeﬁ%;@(ﬁfﬁpenc\ev et ein

in their entireties. SYNTHESI SThe conpounds of the
present invention may be prepared in a nunber of
meT hedellawing compeunds waksebigingd ¥sing the RaMerprocedure as in
|ng%%gf but not limted to those descri bed bel ow,

Shgﬁ nodi fi cati ons of these nethods by applying
standard techni ques known to those skilled in the art
of _or anic nt hesi s roces di closed
asEéé%ﬁR %Fﬁﬁ"l’!fé‘“pﬂé%‘@ °PY1'\7§ %‘F%‘am'de hydrochloride

cont:nplated to be practiced on any scale i ncl udi ng
am gra mul tigram kilogram nmultikilogram or
RE LSl N trial scale. It will be appreciated
that thel compounds of the present invention may
contai n he or nore asynmetrically substituted carbon
atons, and nmay be isolated in optically active or
raceni ¢ forns. Thus, all chiral, diastereoneric,

r apRIR cTHf(GO(!iEI\/IlBle DMBC@G@ITBt(bbm)i (SQmirhl 4H1) 02 %(mf 1H), 4.72(s,
structure are he spec

st éHéo%R@frﬁ‘s@HQ/ 7039 @02@)4&:62@1’ |3H)58 §§éq>|1fH)cal ly
indicated. It is well known in the art how to prepare
such optically active forns. For exanple, m xtures of
st Exaniplerss8s 2raninsNsyel aprp yimethpl)daphenyldvetamide,
i ncl udi n pbut not limted to, resolution of racenic
fohN§r°?ﬁh¥Hﬂé rever se-phase, and chira

tography, preferential salt formation,

re ization, and the like, or by chira
syn 't fromactive starting nmaterials or by
del i ber at,e HehiMal synthesis of target centers. In the

reactions described hereinafter, it may be necessary
to protect reactive functional groups, for exanple

700060, 268 Eaa 2hEiq s3m,

unwnwtze%aﬁr 2H9'4@§9 son H)n7t3)9@mr 8RN 7.298m, @nmvevk(rﬁrmn)
protecting grolUps nay bé' used I n accordance wt
standard practice, for exanples see T.W G eene and P.

C PB4 AN R PGl e HEta e,

Pr avdeden@rigeoups in Organic Chem stry, Pl enum Press,
1973. Some reactions may be carried out in the

pr &b of @ bag@, There is no particular restriction
on th ureg| of |thw base to be used in this reaction,
and an a ceyfvewrt] onal ly used in reactions of this

type may eqyﬁlﬁy be used here, provided that it has no

adverse effeét on other parts of the nolecul e.

Exanpl es of suitable bases include: sodi um hydroxi de,
pot assi um car bonate, triethylam ne, alkali neta

hydri des, such as sodi um hydri de and potassi um

hydri de; al kyllithium conpounds, such as nethyllithium
and butyllithium and alkali netal alkoxides, such as

o,
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f - but yl oxycar bonyl (Boc),
1, 1- di net hyl propynyl oxycar bonyl, benzyl oxycar bonyl

W@ @B2)3278% ni t r obenzyl oxycar bony, PCT/EP2009/002328

2, 4-di chl or obenzyl oxycar bonyl, and the |ike.

General ly, a deprotection, substitution or
functionalization reaction 80 Uinto the desired R
function is carried out. Mdrre precisely, when R
represents a group VR4 as defined above, the conmpound

of formula (1) can be obtained by reacting a conpound

of NtMRﬁ‘uII (SOOIMHZIIrDMlSCEJdGDJél (ppht): Ni2uiis, PV}, Mc97 (8heHRi M 56(s,

n the presence of a suitable
ba§5| %35@3%8 g%ﬁﬁaﬁi"ke or al kaline earth netal
hydr oxi de such as Li OH. According to a first
enbodi nent, the conpound of formula (Il) may be
pr Examgple 825602 dimina-2-(4-cleiomophenyl)N-is obutyhacetamidieon
of .a,co oun of formula (I1l) with a conmpound of
foF‘MHF%&F' ©(111) (1V) wherein RL, Y, A M Q R3,

R R5aR6R6a R7, R7a, RS, R8a,x,yandU
are B dinforrrula(ll), and Hal is an hal ogen
CHromatic substitution of the Hal
group of ch o‘Unngf formula (111) by a conmpound of
formula (IV)2is cartied out, notably in the presence
of a palladium catal yst, such as in the presence of
Pd(OAc) and BINAP. In a particul ar aspect, the

A4l S00fMHx/ RMSQO . R760dd BHR @B, ridH), @.94(m,

f o%h%%?fa PNy e A B0k Tl o 2P ac aet i ned

in formula (I111), and Alk is a C -C al kyl group.

CGeneral ly, the cyclisation of the conpound of fornula

(| Expmpledbr Ramina-N-isaprepyl-2shenylacetamide, ydsochloride
base such as a netal al koxide, such as sodi um

matl atOe IﬁHaa particul ar aspect, the conpound of

f oryyg &epared according to a nethod

conpris ﬂhe eaction of a conmpound of fornula (Vl):
(M) whé]“‘gln M Q R3, and Hal are as defined in

formula (V). Generally, the conpound of formula (V) is
prepared by reacting a conpound of formula (I11) with

a Wd%oldaw&li Bmldls?g@b )noléel(dlwm ’f@(HOQEI')l 3.85(m,
at om an gr esence of

o uTFA S5me 8Ha ik, GHyct BY (M2} Eeb2omtl sod um
hydri de. According to a second enbodi nent, the

conpound of formula (11) is prepared according to a
WEEXQ%@I@@IB—(M-&&I&MH@MI fl @thyl-58, 'benlmltdmi(dibqumoxalm-
fornula (MII): (M1) wherein M Q R3, X, J, R5, Rba,
Re2(HELONR7 " R7a, R8, RBa, x, y and U are as defined

in fornula (11). Generally, the conpoumd of fornula

(l'k prepared by reacting a conmpound 0O \!f forrrul a
(VI P wilt h 2 conpoun O CH2- CORAI k ° Hal is an
hal ogew at-omyandy Al k CI-CT6 alky p_in_the

presence g 5 sui tabl e"baSe such as an aI’kaI
carbonate, such as pot assi um car bonate.ln a pa
aspect, the conpound of fornula (VI1) is prepared
according to a nmethod conprising reacting a conmpound

Of ToUIHRR (W fpt 2 pROIRE B oRpH i i) ctamide in 3.5

R8ml ofmethandl at =85 Cawerieadded 174.1f mgnL 56 M) of. cyclohexane—

12516 W BLA 0 anuroHn soluten pf soiu Bdroxide. After
pangH%dato%g er gy beHalr, iHe feBRLEN ATLLFE wils tﬁ?n stirred at 5°C for

adi-um catal yst, such as in the presence o
Pd(QAc) 2 and tBuaP. Further, the process of the
i nvention may al so conprise the additional step of
i solating the conpound of fornula (1). This can be
done by the skilled person by any of the known
conventlonal ~means, such as the ‘recovery nethods

o o — o, g .
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TLC (Thin Layer Chromat ography). On cooling the
reaction mxture to roomtenperature, the product was

wW@xaovasa7ed i nto di chloronethane (2 x 225m ). TPRET/EP2009/002328

organi c |l ayer was washed with water (2 x 100m ) and
brine solution (100 m ). The organic |ayer was dried
over sodi um sul fate and con8€ntrated under reduced
pressure to give the crude product. Col um

o1 2P 5t R, inbReati Ryrpfohy e Bl SIRAER the spaction

1HmNEr e RB6 Mfecﬂb@ha’)ydrodhlbnﬁ @c{d3ahd extrasdtedwiGHwith

2) @pal?gg%zﬂgqr}%)};h 4qéémd_tty)gﬁg Olaggé/yy@s sep)arated washed with
g;ﬂwgté’roame@ o%f Qbfhm‘&?@'swlyrﬁ%u theg%n@ t e(soqv’e?\t 'W%is) thee)

on'tetrachl oride (183 nl) was cool e and
i rEmeeediend¢r diumy to gnma browi sobd, \aum:hdlvamfurther puriﬁed by
Br o was a d ove
TS Gebomienspiatarintly. SEhar i TPrmethapeltltiesdne
t h%/@%§€lda‘ﬁt QoA 99335 ofB)(4- &ﬂ@rdﬁh@r\gl)ﬂt éﬂ@i—S"@? 8-
washed W th sodiumthiosulTate squt|on my,
wategiahygooquinoxalig-2(1iH) eornm baai yallopssolid. )YleltuhéZ@P/gam C
| ayer was dried over sodium sul fate and concentr at ed

under reduced pressure to give
?-EWﬁH 30BtNIBY TIVISES-aB) BEppR dﬁlznde3[-l}01 ;?Q(rg ; 48%.270(t,
@ ZH) &;37@2 (1 H, s)

N . :
(32H).s3.836, 26}, 14.6B(q2H)7 7
3- Br ono- 6- hydr oxy- 2- net hyl - benzal dehyde A sol uti on of
boron tribromde (12.62 m, 0.087 nol) in
di cmmscmam&w Mipseas288lided (M+d)stirred
sol uti gn of Br ono- 6- met hoxy- 2- net hyl - benzal dehyde
(20-B- é1odr6%$ mol ) in dichloronethane (350 m) under
nitrogen at 00C. The reaction mxture was stirred for
1.5 hours. Water (400 m) was added cautiously and the
mi Xbhefaloming sompaemhdsovetsobiainedlising thasame prpeedussas in
maéhed 2% h sodi um bi carbonate solution (200 m),

"m) and brine (200 m ). The organic |ayer
was dried over sodium sul fate and concentrated under
reduced pressure to give the crude product as orange

br BxaMHie %2 teyshepsirpbgnilyyazisi-a¢ H-ome et hyl

acetate/ hexane vyi el ded
§%§g0‘6 h pxy- 2- met hyl - benzal dehyde (13.82 g ,
73 NVR (SOOth, CbhCl3) , d 2.60 (3Hs), 6.76 (

1H, d)k@/ 62(1 H, 10.4(1 Hs), 12.1(1 H, s).
5- Brono~4- net hyl - benzofuran 2-carboxylic acid ethyl
eSE H (N@)§021l2t25>n Mhss 2131 (M+1

BN hydroxy: 2-meshy1 2 benzalYoide (6.8 g, 0.032
nDI)) |n anhydrous DMF (50 M) was added potassi um

ca bonate 1 0. 095 npl ) .a oled to 00C.
RIE o352 ahaw1 oo EoRy VBRI P is aades
sIomAy. Tha)reail=on m xture was stirred for one hour
O

at 00C. Thejjconp ion of thereaction was confirnmed by

TLGC The~geas 3-m xture was then heated to 1000C and
narntarneq%i: 2 hours. After cooling to room
tenperaturey i ce water (250 ml) was added and the

m xture was stirred for 20 m nutes. The solid
separated was filtered, washed with water (100 nl) and

drceg WiNier =\vaawen Kasget 2¢5ude grpdyct . Col um
chronatography using 2/5 ethyl acetate/hexane yiel ded

5 Br onp- 4- net hyl - benzof ur an- 2- carboxylic acid et hyl
i S D 5

4- ( 2- et hoxycar bonyl - 4- et hyl - benzof uran-5-yl ) - pi per azi
ne- 1-carboxylic acid tert-butyl ester Toluene (30 m)
was stirred under argon atnosphere for 30 m nutes at
room tenperature. Cesi um carbonate (4.83 g, O. 015

o ~ AN o N NSNS 1 ™1 R IA N
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3.9 (2H, s), 4.5 (2H, qt), 7.2 (2H, m, 7.4 (2H, m,
7.6 ( 1H s). 5-[4-(2, 6-D chloro benzyl)

WGRI0pas2a3e ne- 1-yl ] -4-net hyl - benzof uran-2- car POREP1009/002328

acid To a solution of 5-[4-(2, 6-Dichloro

benzyl ) - pi perazi ne-1-yl ] - 4- net hyl benzof ur an-
2-carboxylic acid ethyl estdf (0.08 g, 0.0001 nol) in
THF: Water: Methanol (3:2:1 ) mxture (19mM) was added
['i thi um hydroxide (0.02 g, 0.0005 nol) at 0 C. The
reaction m x§ 8 stirred for 2hours. The
coqpletion,g » action was confirned by TLC
Solvent wa centrated under reduced pressure added
ice water. pklof the m xture was made acidic with
IN HCl and the solid separated was filtered. After
dryi ng under vacuum isolated 5-[4-(2,6-Di chloro

beNWUH (BOOMAZ Y MEOIE) 5 (ppm): 0.86(t, 3H; 142(m 2% 1.82(m,
y enzof ur an- Z- car boxylic acid

1HZHWR4 A emORHy, 7 BOBD: 36, 6.69(d (HH7. @(d 3H628(349m 2)l)

4.72 (2H, s), 7.28 ( 1H, D), 7.7 (5H m, 10.0 ( 1H,

bs). {5-[4-(2, 6-dichloro benzyl)

Dl R4S 9:8: 1idolutRidipheRgy@asina(Bypohe ! phol in

4-yl methanone To a solution of 5-[4-(2, 6-Dichloro

benzyl) -pbperagzirge-1-yl] -4-nmethyl benzof ur an-

2-garb I|c 3 (0.07 g, 0.00017 nol) in anhydrous

(P75 N )Twas added dii sopropyl ethyl amine

(0. 086, %QD@OSHD|) and norpholine (0.16 m, 0.00018

nol ) under nitrogen atnosphere. The reactlon m xt ure

was stirred for 15 m nutes, added Py-BOP (0.1 1 g,

ERRA A A W T

n1xture was quenched into ice water. The solid
Earated was filtered. After drying under vacuun] t he

¥emple &1 1-iewcippsery baethy Airhenydpy mzinrd(1H) one

col um wi £h e phase 0.1%trifluoroacetic acid in
wat er stonitrile (B) with a flowrate of 20

m A\ n tjo ield

{5-[4-(2, chhlorobenzyl)plpera2|ne 1-yl]-4-nmethyl -be
nzofuran-2-yl}-no f holin- 4-yl-nmethanone (35 ng

439% . 1H NWR (300MHz, DMSO-d6), d 3.4(7H s), 3.7 (5H,

S)NN@QQH 30 M1z / HMSO2HB) &Xppm (dzmmdmg?o éofmlizH) 1.,04(m,

o o,
981*2)3%@(@@#'@,?21@ H), 728(d 1H), 7.58(d, 1H), 8.05(m, 2H)
4- Br onp- 5- (4-tert - but oxycar bonyl pi perazi n- 1-yl) - benzof
uran-2- carboxylic acid

5-EXarinplé 9ot wm]aﬂmwpnasabatylb»razuhyzknmwzal

dehyde Tol uene (9 R was | ntroduced into a reactor
and degassesl u v Ecuum / nitrogen. Under nitrogen
at 1 43C was jpal | m acetate ( 11.0 g, 0.049 nol, 0.01
equl v s Ioaded and the m xture was stirred until

conpl eHg d&isawol ution of palladium A solution of
tri-te/t-butyl -phosphine (10.0 g, 0.049 nol, 0.01
equiv.) in toluene (O 3 L) was then added, followed by
the addltlon of 5-brono- 2- hgdrox benzal dehyde (1000 g
G GONOF 26279, ) Mass 2651 VST
tert-butyl-1-pi perazi necarboxylate (1065.4 g, 5.72
nmol, 1.1 equiv.) and sodiumtert-butoxide (1052.4 g,
10.9 nol, 2.2 equiv.). The resulting yell ow orange
solution was stirred for 22 h at 420C. The

red- browni sh slurry was m xed with a m xture (pH
around 5-6) ofdistilled water (8 L) and gl acial acetic
acid (800 m ), and stirred for 10 mn. The organic
phase was separated fromthe aqueous phase and washed
twice with distilled water (2 x 8 L). The organic
phase was then dried by addition of sodium sul phate
(2.5 kg), stirred for 30 nin. and flltered The

o N o~
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popul ation and is in continuous increase. This disease
is even nore serious since it could |lead to severe

WOorR®WPA3273¢hd macr o- conpl i cations, which coul d bRECHER2009/002328

di sabling or lethal, as diabetes is a major risk
factor for cardiovascul ar di sease and stroke. Type 2
di abetes is characterized by8a fasted and
post - prandi al hypergl ycem a, consequence of two nain
defects: an insulin resistance at the | evel of target
tissues and an altered insulin secretion fromthe
paBxangile 9-8e3 44 ahloropHényl)1aicyeloprop@inethgh pyrazin-2(1H)-
apBear very early as it is present at the | npaired
B6se Tol erance (IGT) stage (Mtrakou et al., N
Engl. J. Med. 326: &12-29, 1992). It has been obser ved
|n UK Pro1oec: Di abetes Study (UKPDS) that 50% of
QafefaN' action is al ready | ost when di abet es
agnpsed, suggesting that deterioration in beta
ceII f unct may begin 10- 12 years before di abetes
di agnosi s (Hol man, Di abetes Res. din. Pract. 40
S21, 1998 or UKPDS Group, Diabetes 44: 1249-58, 1995).
The, deherNL@e pes T2 NMRE etdn | §Mdl1§% to a
quantltatlve and a qualitative defect of the beta
ceII i.e. a decreased beta cell mass and a specific

SR8y o 95 Ap R BBy SRR AA BH S

respo jl ucose secretagogues i s preservedlA
(Pfeiflef i A J. Med. 70: 579-88, 1981). The
|nqu REee~0 storing a normal profile of insulin
rel ase |in fesponse to glucose to maintain the

gl ycem c trol wthin a normal range was supported

by studies in nondi abetic volunteers show ng that
del aying the first phase of insulin secretion in

r eNAR$H ZQGOMHEQWB@MBEGQEQ@S?%(H l-gf BN 1H) 7.49(m,
( es- Escandon e et es 1167-72, Tyg7

Or 3H).ahB9, dbbt 7 8¢ (v ), HB8&(m.a2H) r eat nent  of type 2

di abetic patients, such as sulfonylureas or glinides,

are known to induce insulin secretion, by binding to

SUBi(DnmleiALrASQAY)S on the K-ATP channels of the beta
cel | | eading to i ncrease in |ntraceIIuIar cal ci um and

i n50¢ INSckeelr were setested toeyal P%ter%ﬂefé%'ép?@”'dﬁwf% their superior
vel

tr Sapohs BB R B PebRRe e B BIodiEHl insuiin

suseéaetagbglagper i nsul i nem a, which coul dlead to

several side-effects, such as severe hypogl ycem a

body wei ght gain, and aggravation of cardi ovascul ar

“@lﬁltun'e”o@f&ic‘féé’ﬁb IN$9 Rl onged hyperinsul i nem a

observed h sul fonylurea treatnment, with no
preservative effect of the beta cell mass, could | ead

DR ERIR Wt RS IR EorB s e, SEMEgL Gataining 1M
Neybd.nmafsyra%teosopwpz-rﬂeufélaehfétﬁén@lhgmm Tg'ltﬁéhrﬁ’rﬁ@ fomM HEPES,

nor mal pro ile of insulin rel ease SpPecCi i cal

r etRmLipenigilioosed 1mugérnbrsér§@wm@nd6hﬂh (suealam@ted with

an i BGL B Efse, 187 102 Wl B8P et ietcisalr SopumFes), as

rmdimuibea wAsfaarétlaleﬁ:emnﬁWgybﬁsmdwmm erggp)by

parenteral route characteristics for a new oral
smal | nol ecul e woul d be a great advantage over the

ot her antidi abetic drugs. According to the present

i nvention, the conmpounds of the fornmula (1) are
insulin secretion stinulators, useful for treatnent of
di abet es and pat hol ogi es associ ated. They | ower bl ood
gl ucose levels by restoring the defective

gl ucose-induced insulin secretion in type 2 diabetics.
The patent application US 2007082913 descri bes
plperldlnylplpera2|ne conpounds for treatlng chenoki ne
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groups can form a net hyl enedi oxy; R5 and R6 are
i ndependently sel ected from hydrogen, al kyl, aryl,

WQeapbas§? , heteroaryl, heteroaryl al kyl, wher ePGI/EP2099/002328

aryl and heteroaryl groups can be optionally
substituted by one or nore substituents selected from
Y, R5 and R6 together can c¥hstitute an het erocycl e;
R2 and R3 can constitute a cycle which corresponds to
Sgﬁpgéalet%ﬁrdg%g (I'1)R4 OD wherein: RL and A are
|ned as above; =3, 4, 5 R4 represents one or
nnre substituents sel ected fron1hydrogen al kyl ,

X et Snteiten 2 GuutdrBR B el tleres Vit ?yc‘?%mof culture,
0 tfg@%sdﬁ: Wastrdfived &Rl s&tse\ﬁefé amdred t6ra4h thwﬁfédlum

oxy, trifluoronethoxy, trifluoroneth g
al Wlngel tochmM gINRISIS; 1907+ GRATRS calis wenelthemuesheg with Krebs-

> RISt BigarBPBAtEEPES bR (CRANC) 8l Nacts BRIt 1, smim

di REHEITDEEMM RAHEPO4280Snial MFOID NS5MRNGaliX hHE eHmM
t hereof , 'and t he pharnaceutically acceptable salts

t hIdEE’&rS,, phh 70 & hér BEAcsantaining-2i8dnMhakicose @ad preincubated for

[ ntio [

YT BB RN B AR g e ano

al ih@nwétedarbkynyh KRB 0089 kBSA cortainimghd.Reil\glucose and different
het erocycl oal kyl , het erocycl oal kyl al kyl, al koxya

|,
ea@QﬂC‘@ln retiess ﬁ%wt%m%@%t ingHlp P9n%%mgatmméggw"ected

%"ﬁ egf%n %qﬁ?%%{gﬁh%' kg?-%g;‘g["r L \ﬁ ;dﬁﬁsdrlﬁlgwy (Insulin

seRatEHuD[USHDhydebg®n145drbgen al kyl, cycloal kyl; A
IS selected from |, heteroar rei,n gryl an
helméplymprealpausé&e%ﬁreo@xw&ﬁmﬁr °/°y°§%m§f9'79¥1§88%3~?dﬂ&/'>-
nore substituents selected fromY; Y is: hydroxy,
th|o hal ogen, cyano, trifl uoronethoxy
t rlrfslullmrs:emlelhrplr\ inciNS>d celisctgluceyerat I4yZ mMhr boxyet hyl ,
al kyl, al koxy, al kyl am no, aryl, aryl sulfonylal kyl,
aryloxy, aryl al koxy, am no, NRSRB azido, nitro,
guanfdrno._am dino, [phosphono, oxo,[ carb
al ky| sul flE¥mple) kyi|sul fl)g??c trd wyllt hi o, Tecp ‘-‘?"(
groups can form a netWVI R5 éﬁ& SfEPd
i ndependentty setectjed rron1ny0rogen, arkyt, aryrl,
aryl pl kyl , Heteroaryl, het 846ary| aljky! ; whdfEin” al kyl
ar yl rand—heteroaryt—groups ctam be gptionat
substitutedd@y one dr noreld4dbstituents seﬂééted from
Y; Re—and—R6—together—can—constitutie—anm heterocycts;
R2 ahd R3 c®47 constiftute al1dfcle which cor38ponds to
t he gereral—tormita(HH)—FR4{(N—whReretm—Rt—and—A-are
def.i ped as @igove; n |= 3, 41725; R4 |represeB33 one or

I (] |
nor el-substi-tuents selectedfromhydrogen—al-ky

al koxy, cycéwmal kyl, jaryl; whgrein gl kyl, c3@4oal kyl
and aryl groups can be optiognally uhcfufufm-l by—one
or nore substituents, selected from hydroxy, halogen
al kyl, al koxy, trifluoromethoxy, trifluoronethyl,

al kyl sul fonyl ;as well as its racemc forms, tautomners,
enanti omers, diastereoners, epinmers and pol ynor phs,
and m xtures thereof, and the pharnaceutically
acceptable salts thereof. In another preferred

enbodi nent, the invention provides pyrazi none
derivatives of fornmula (1), wherein: Rl is selected
fromal kyl, cycloal kyl, cycloal kyl al kyl, al koxyal kyl ;
each of these groups can be optionally substituted by
one or nore substituents sel ected from hal ogen,
hydroxy; preferably, Rl is: ethyl, propyl, isopropyl,
butyl; sec-butyl, tert-butyl, cycl opropyl,

cycl opropyl methyl; R2 is selected from hydrogen,

al kyl, cycloal kyl; R3 is hydrogen, alkyl, cycloal kyl,
hal ogen; preferably R2 and R3 are sel ected

Y T T e —y
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R2 and R3 can constitute a cycle which corresponds to
the general formula (H. R4 (I1l) wherein: RlL and A are

wQlpngi3as above; n = 3, 4 , 5; R4 represent SPGHEP29)9/002328

nore substituents sel ected from hydrogen, alkyl,

al koxy, cycl oal kyl, aryl; mgﬁrein al kyl, cycl oal kyl
and aryl groups can be optiohally substituted by one
or nore substituents, selected from hydroxy, hal ogen,
al kyl, al koxy, trifluorometh@iximérifl uoronethyl,

al kyl sul fonyl; preferably, R2 and R3 constitute a
cycle whi ch corresponds to tetrahydroqui noxalin-2(1

getor o Sasbndd Bf e G ERMRRIE 08 7“2 bhenyt or oup.

the pheny1 group is not substituted in neta position
wi th a pHenyl group optionally substituted; other

pr r unds are conpounds of general fornula
(1) mﬂ rein when RL is a nmethyl, A is not
4- sub d- pi peridinenethyl;as well as its racemc

f olRiE, t&btoné&s enantioners, diastereoners, epiners
and pol ynor phs, and m xt ures thereof and the
maceuti cal ly acceptable salts thereof The
ﬁm fs of the formula (1) may be chosen fromthe
OMAng conpounds: 1-cycl opropyl - -phenyl pyrazi n*O
FDRMnssekxﬁe@ﬁbanopylnethyl) 3- phenyl pyrazin-2(1

1 B eeleciod or biiaety PIRS) EXEORIEL 1y one,

1- I
1 RO ok FETHI RN, “ﬁ%@%‘éﬁ@‘?‘ R AT

/ A)lscsﬁhacted from aryl, heteroaryl, arylalkyl,

Lo S TR DAL BE R 450 o one

0Ngi more substituents selected from Y; _
1-ethy|-3-[4-(tr|fluoronethyl)phenyl]pyra2|n-2(1kb-one
; 1 ethyI-S-phenyIpyrazin-2(1 H) -one; 1l-ethyl-3-(1

g -5-yl)pyrazin-2(1H)-one; l1l-ethyl-3-(1
H-|n -6-yl)pyrazin-2(1 H)-one;
1- etMnyailaerPAulsa!Wnyi Akyxynikyzanm, Z(rgtlaﬂby{ cargloxyalkyl, arylalkoxyalkyl,
1-iso rop - 3-

1- BDfipaal sﬂhéwia'bvhgglk%bﬁtqcéawi%kyl heteroaryloxyalkyl,

j
5 PR thaRa, A by, blrdBaijolyyioaty.
3- hét&sotyptquihwlnyb)eracyc&maiyylﬁtheﬁemcyclbblkglw_yalkyl,
3 ﬁ‘g‘feﬁgéfcﬁgﬁﬂﬁg}ﬁc)xy%rk&f:¥F SBECAYARERMY LAY " 82! n-2(1AV)
3- ﬁét&B&Mé&RﬂBNg)thibaﬁ@y‘ﬂ)dryéll@n?/l @!kryazu@y@lawkppxall
-1) - one; | or ophenyl razin-2(1
H) cvrionlkslaligl civoiradronahyl loyaoaibxlalkonyalkyl by dalkyithioalky!

utylphenyl) 1 -ethyl pyrazin-2(1
°%ﬂ8amébﬁﬁ®h propylpyrazin 2(1/-1/)-one;

4 e4clebhiHess- gmgpg chnddwetichany aubstifited bhenedraners d;
10 as well as its racemc forns, tautoners,
en&Hbstiuents selpcted &P ¥er s, epi mers and pol ynor phs,
and m xtures thereof, and t he phar maceutical |y
acceptable salts t hereof . More preferably, the
colpeunds of the formula (1) according to the

i nvention may be chosen fr

, 3hpdioxydinindralegsn. )nynoe{rﬁ@pw?’ivééwwgwupgqrgﬁt@yl, carboxy,
EI) ?é@i&ﬂe‘ﬂ%ﬂ?@ﬂﬂ%x}eﬁ%%ﬂ%?&% TRl GRAAT Bryf Slifonylalkyl,

3- adlohy, @ryiphkeny) aminag tNFR5R6, @zido Snitret gaanidinogamidina, i
n-2(1/-/)-one; 3-(4-chlorophenyl)-1

-i sobutyl pyrazin-2(1 H)-one;

3- phenyl - 1- propyl pyrazi n- 2(1AV) -one; as well as its
racem c fornms, tautonmers, enantioners, diastereoners,
epi mers and polynDrphs and m xtures thereof, and the
pharnaceutlcally acceptable salts thereof The

o o o . N a L r



separately reacting the purified conpound in its
purified formw th an organic or inorganic base and

WO 2WPAas278y the salt thus formed. The resulti ngPGHEP2)09/002328
are, for exanple, netal salts, particularly alkal
nmetal salts, alkaline-earth qetal salts and transition
netal salts (such as sodiunﬁ pot assi um cal ci um
magnesi um alum nun), or salts obtained with bases,
SUﬁﬁo%cﬁmw&b?cﬁﬁbaﬁ’&ﬁédé!kylseﬁoﬁyﬁ,r AV, B Ithfd BF 5, two Y
as di ethylamne, triethylam ne, piperidine,
pi praupsi ¢an foimr p msithylepedioxyinvi t h basi ¢ ami no-aci ds, or
wi th osam nes (such as nmeglunine), or with
am noal cohol s (such as 3-am nobutanol and 2-
anRBARHREAUre -indéiferideriytdetctal Fonh elyaicfer, <a|kt2<l;,%r§|@lahaalky|,
used for chiral resolution of the racemates.
exbetsrearyl thedefosrylaliyhg chiral acids can be used :

E +}vh?reﬂha%1§2%r%é+¢ i’l\ls%?éaljpl‘é@ﬁ §£$l.&os can be optionally substituted by one

- dr notlé sGbSlitupntsoselrtbtedtfedrhaf,i ¢ aci d,
(+-D-di -0 O 'P't(’l uyl-L-tartaric acid, (R-(+)-malic
acR&, anddR6 togethes cap canstitute an_helaacyele: aci d,
(-)-camphoric acid, R (-)1 ,1 -binaphtalen-2,2"- diyl
hydr ogenophosphoni ¢, (+)-canphanic acid, (-)-canphanic
acR@,ar(dSR3(can conspiheeyd pyae wdricte careslponds to the general formula
(Rz-(+)-2-phenyl propionic acid, D (-)-mandelic acid,
L- lt)+)-mamdel ic acid, Dtartaric acid, L-tartaric
acid, or anyrqi xture of them As exanples, the
followi ng chiral am nes can be used: quinine, brucine,

(S)- 0 thyl ) propylamne (111),

('%Cﬁ i ne, [(4S,5R)-(+)-1,2,2,3,4-

tetr -5.phenyl -1 |, 3-oxazol i di ne,

(R -15 nyIN2- p-Aol yl et hyl am ne, (S)- phenyl gl ycinol,

t hyl ephedrine, (+)-(2S, 3R)-4-di nethyl am no- 3-
met hylgd , 2- di phenyl - 2-but anol , (S)-phenyl gl ycinol,

(S) -a-nethyl benzyl am ne or any m xture of them 12 Al so
included in the scope of the present invention are
pr?gr ugs of the conpounds of fornmula (1). The term
"prodrug" as used herein refers to any conpound that
wheheealni ni stered to a bi ol ogi cal system generates the
"d § bst apce (,a biologically active conpound) as a
reéﬂlgﬂndz %’ﬁ&[%%gﬁgcﬂ?sa%% i cal reaction(s), enzyme
cahal 3zeds.chenical reaction(s), and/or netabolic

chem cal reaction(s). In accordance with the (gr esent
i nRérrepeasentsions o seerensyhstitients selestedbpaghydspgen aalisyl,

def g ' e I 1 ow ng nmeani ngs, unless explicitly
st aq(ggg’OWﬁL&v%ﬁeagy?'he term"aryl" refers to aromatic
grwhpreitMalia, dyavsalioyl hd afybg@iupsrcanrtse aptibeflytsubitituted by one

ring havi ng a conj ugat ed F)I (p %{ﬁel ectron system and
i nel teee sppslitientsy sglestedifromdpydigxyrhalagemealkyt aspry. v

R e s DGR LS

the like. The term"heteroaryl" refers to 5-14 ring

at arogptic hetero | es cont ai ni l1to4
R 20 B indenergiehty meicied flomPidieoes. Al cysigalky
the remai nder of the ring atons being carbon atons.

Sui tabl e heteroatons include O S, N Suitable
heaswelag itgyravepsic forohs) dautfomersy enamtéomerfs, diaspereomers,

t hi enyl rigyl ridyl - N. oxi rimdinyl .

oy PBIats e R mPye. Abmhi GRS Werh td fhe Bhammaceutically
quadEEptabIk saltsitR@@lay] . pyridazinyl, pyrrolyl,

i m dazol yl, indazolyl, isothiazolyl, indolyl,

oxadi azolyl and the |like. The term "cycl oal kyl" neans
saturated carbocyclic rings, optionally substituted,

and i ncludes nono-, bi- and tri-cyclic conpounds with

3 to 10 carbon atons. Suitable cycloal kyl groups are:
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

T . T
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The term "aryl oxy" refers to the group aryl-O. The
term"aryl oxyal kyl" refers to an al kyl group

wWeuwenss ed Wi th an aryl oxy group. The term PCI/EP2009/002328

"aryl al koxyal kyl" refers to an al kyl group substituted
wi th an aryl al koxy group. \'AI'IE term "aryl al koxy" refers
to the group aryl-A k-0, rein "AlLk" is an al kyl
group. The term"arylthioal kyl" refers to an al kyl
grbup Alﬂwhpdbtum&dcmbrﬁingam elaim tthinhegeioup. The term

"al kyl sul fi sto naIkI-SO e term
aRm §9|9|C6€Pfi//f’®"}% ¥ 2lkegy, rﬁ"ayna%cyg@;a"%a efﬁbo Ewalkyl
f | kyl group

subst {?({}bélodawl ﬁ @éayray(%aslk '?fkﬁw“"f&.ya[kyg group. 15
Tlmattreofnhme)greupg Icahibmblktydnallyes‘lmmtut@d by oadekqﬂ mgreoup
SUbStésrt uted with 3? ‘al kylthio. The term

NI Seigated fiomyYs 1o an al kyl group substi tuted
with a heteroaryl group. The term "heteroaryl oxyal kyl "

refers to an al kyl group substituted with a
heR@ri@ae[elcm@frgmhydrogbe alkyimcyblealkybar yl al koxyal kyl "

: i i ih
o ap el By iy dREERrRERREn AL AXBAI I i oal iy
r eAGE Seletadfratibyl, Q{éléﬂad?r?‘bStitUt ed with a

heteroaryl thio group erm
" hetheraia ayyland/hetereanykgroupsetasy ke pptiemaly suhstiguted py one or

Sl Sl ay, o L5 v, e term

substituted with a heterocycl oal kyl group. The term
"het erocycl oal kyl oxyal kyl " refers to an al kyl group
su\Séﬁ’t'i t ut ed with a heterocycl oal kyl oxy group. The term

| k3l t
SURLFPRIYEIS Heldodh TEKB, E¥bord ipfioRy, STy $ebiby
t ea:arbbhmtmdymérbakkqﬂ'\yhlaﬂew Iq,lkdxy, eankwamtrm) amylahiw Isulfonylalkyl,
grou substituted with {aero aIk B %ggnag]
F PP RkE b AEINSa fati O
heteroc A gl%ugbeéﬂbtamﬁ%%lkﬁsalfon yl alk¥lsulfnyl alkylthio, SFs, two Y

I'’kyl t'hi’o group
cgroluoalda]i f@rm;a maﬂeylenedmyan al kyl group substituted

weégrag‘f%gg?ﬁa%%ﬁe%ﬁg@g I Ifrgpégﬁvr!ol%%lnk%lk%yaar{dk%lr;lalkyl,

Cyrétepddyl, cpféye,g,@wﬂkyﬂ'he ter m "cycl oal kyl al koxyal kyl "
refers to an al ky grou substituted with a

cywhe@mﬂ"eﬂ kaﬂgfa@d gieroangd gf@msscarabmp(ﬂﬁna"y s'ebsirtuted by one
I m "cycl oal kyl t hi 0"
rér??r?%ﬁ@ﬁtutﬁleh% Spé%g/tgﬁ Eﬁ’fﬂ S-. The term

c&slami RBItb@emek ksth ‘consfilete ahtheteroahélgl gr oup
substituted with a cycloal kylthio group. The term
"cycl oal kyl al kyl t hi oal kyl" refers to an al kyl group
SUR r

R SRS Rl ey AR M A Yo R XS e el A Bhmula
at@mm The term "am dino" refers to -C(NR5)-NR5R6 where
R5R6 are asng fi ned above, all, except hydrogen, are
optionally stituted. The term "carbanoyl" refers to

an un tit\Nit ed agami nocar bonyl group. The invention's
co Ing to formula (1) exhibit an
hy D c agtivity, and are useful in the treatnent

of p ociated with the syndrone of insulin
resi st ance. Insulin resistance is characterised by a
reduction in the action of insulin (cf. "Presse
Nbdicé?%", (1997), 26(14), 671-677) and is involved in
many pat hol ogi cal conditions, such as di abetes and
nore particularly non-insulindependent diabetes (type
Il diabetes or NIDDM, dyslipidaem a, obesity,

arterial hypertension, and al so certain cardi ac,

m crovascul ar and nmacrovascul ar conplications, for

i nstance atherosclerosis, retinopathy and neuropat hy.
In this respect, reference will be nade for Exanpl e,

a P A PN\ AN - D ——
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For exanple, in the case of an oral admnistration,
for exanple in the formof granules, tablets or coated

w0 20a32539 pi | |'s, capsul es, gel capsul es, gel s, PCHEP®D%002328

or powders, a suitable posology of the conpounds is

bet ween about 0.1 ng/ kg and gbout 100 no/ kg,

pref erably between about O.é nmg/ kg and about 50 ny/ kg,

nore preferably between about 1 ng/ kg and about 10

nmg(ikg and nost preferably between about 2 ng/kg and

about 5 ng/ kg of body wei ght per day. If

r ehEERIAY at i ve body wei ghts of 10 kg and 100 kg are

CORS| [ id.lustrate the daily oral
dogggagﬁ;ggadg %ﬁ@{éﬂ%ﬂét@%\}%%d and as descri bed above,
supt-=a®| 4 glosages of the conpounds of the formula (I)

w || be between about 1-10 ny/per da d 1000- 10000
myRASEPERSENTS PBE O ABPRP ﬁx@&{ﬁa@sfﬁc)(@f genh@y 2geRaglkyl,

an - / . day, nore preferably between
103"1‘58&%%%5@05%000 ng/ per day and nost preferably
bewhersin 20ky2,08) chanlieyl carfisDaryd Group'speam bepptibhallyi $uibdiiduted by one
under st ood, however, thé\é the s ecif%c dose Ikeve for
an9' pare subsliitepts, selfct f"IO"bIB}S&%VO algag, alkyl, aoxy,
f a i [ i V4 e specific
cofr?rglggf%h gﬁ{p*gygg';“bﬁ‘éég{g}' é’, é'%%'agm\)@}i?’g ht, general

heal th, sex and diet of the individual being treated,
t he tirﬁe a?d rout.efof adm ni stration.. the r t,% of

ex@ Y851 "DHIAHEG'0GES P‘H“ﬁ%‘r‘v&”ﬁPEWS[%F@a gEypmers,
adapifiert irRtpolpdrpme Frveittldestthetdtt ARd the phafmaceutically
di sease undergoi ng therapy, as is well understood by

t haeeepiablel saltsithetanf. art. As noted above, fornul ations

of the present invention suitable for oral

adm nistration may be presented as discrete units,

sugh ag compoles accaddieg to olairhall @t wissrem: cont ai ni ng
a &aedeterm’ ned anpun f the active ingredient; as a
po

t o t
ds sslecipafiomeaikyhsyaloaivii vstoalyiatkdl afkomyabuli n
an I H . .
o pECH BPiese/qrps SAHRSptivl Surdlined BY one ofmore |
e nsiisstibpentSrselected yrom hglagtne iydroy; al so be

dgi.ni st d bol t te. Inth
o2/ SalRcie Ber aufieoRnaBUE IS ne man the
hyR8righyarsaen, latikyl & diearIt RaRigehwo mai n defects: an

alteration™of the insulin secrétion and a reduction in
the effectiveness of insulin at |level of three sites

to,knowi n |iLver, .the scl es and adi pose
tiés'ﬁ%%ﬁﬂ%m ayi’nl?etfaﬁ%wi on also relates to

CowpersiA apy| ArNRERroAHT Grubs(dan BS oplibhalfssibistitiitd@dy éne or
forms, tautoners, enantioners, diastereoners, epiners
anmope sykslitygsts selactediffenes: t hereof, and t he
pharmaceutically acceptable salts thereof, for the
preparation of a nmedi canent for the prevention and/or
tr¥ag:ment of pathol ogi es associated with

hyper gl ycaem a; for the preparation of g nedic nt

t hgydfiomjuf&‘é% halegen. cya8ey Htfﬁ'é’ﬁo'i"ﬁt %@8’%987%&%9“%
co kR, r t f

i SRR oG ey AR kRS ISR, Rl apy surforytalkyl,
t r apdomnandalkoypeaminad iNREREsazidd, pitrohglenidas, amidino,
associgted to nmetabolic disorders, hypercho| esterem

Y BBSTTSTRe(¢e, Catbagre s ARV EHERRH ARYISUARG, S THT s, two ¥
hy gRjupaidn e #nfildyIBKE_Ioxyycem a; for the treat ment

of “di seases chosen from di abetes rel ated m crovascul ar

and macrovascul ar conplications, such as arteri al
hypertension, inflamuatory processes, m croangi opathy,
macr oangi opat hy, retinopathy and neuropathy; for

reduci ng hyperglycaem a, for the treatnent of

dysl i pi daem a and obesity; or diseases such as

cardi ovascul ar di seases, conprising atherosclerosis,
nyocardi al ischem a. The present invention al so

o .y N a o o o, oy o o o I
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the presence of a quaternary anmonium salt, such as
aliquat 336, in an inert solvent, such as chloroform

WO 2000@3233%r di chl or onet hane, at a tenperat ure PEE/RERA/002328

200C and the reflux for 24 to 10Ch. Internediates (3),
with a side chain containing a protected al dehyde in
the formof an acetal, are %’l‘epared by reacting
corrpounds of formula (2) with a protected

R 2
i RRCRETRE e Al ceRebatom Raogeh, el ) anjalky.
sohetemarylslh\ell’eraarydalkal cohol, for exanple 2-propanol,

tur b OC and th ref.l ux
S anfeisyh BvhACarnd heRRaGL ot Ee4riBe PRIy, afbsiflulsf by one
COHP@MP&s&@étltU@ﬁgséléé:t@UCfrd‘rﬁ“ﬁ' tions, for exanple in a
sol vent, such as acetic acid, and catal yti c anount of
coR5emdr B6 degether 6aniconstitule pa heterogyeleper at ur e
bet ween 200C and the reflux for 1 to 24h. Preparation
of aryl pyrazi none derivatives. Scheme 2: Method A22
(4R2(Ed RB)canhsuristitut8h eyle Avhicrecasegionts tethergeheral formula
formula (1). 3-brono pyrazinones (5) are prepared by
br@dti nati on of the correspondi ng 3-hydroxypyrazi nones
(4), using gpromnating agent, such as POBr 3, in an
i nert solvenf, such as 1, 2-dichl oroethane, at a

t enpe n 20C and the reflux, nore
prgé reflrux, for 1 to 24h. Aryl pyrazi nones (1)
ar d in reacting the 3-bronopyrazi nones (5)

N~ bormni c acids or esters (cyclic or not)

of borgnic acids in the presence of a base, such as

sodi u arbonate or potassium carbonate, and a

cat al , such as bis(triphenyl phosphi ne)

pal | adiun(ll)chloride, in an inert solvent, such as

di H@t hyl f ormam de or tol uene, at a tenperature between

and the reflux, nore preferably reflux, for 1 to

24Whefsihene 3: Method B: wherein R 1, R2, R3 and A are

as above defiped in formula (I). Am no acid derivative
sRirandArarg defingd 3@Po& hods known. Pg are known

prgt_e§t4@ groups used for the protection of am nes. 23

Am no function of amino acid derivatives (7) is

pr Rdgepeabemts ngetdnenonet sudxidituetdsuselacted Foar hydrogenhaly!,

forpula P tecting group of the am ne
fuﬂ@?’?%rpy%&‘??jlﬁﬂag ?hose described by T.W G eene,
Pr gherdih \Wikyll! disalk tdishé optlonally subst|tuted by one

Wl ey-Intersci‘ence gubl | cat?on 19916 pref erab Y
t ept mOre sybatituents, selastedfropr hydriexyzhalegen aalsph wlkoxy,

or Dtbel e, oR BRI nat ¢ o gi ve

conpounds (8) in which Pg is a tert-butoxycarbonyl

radical. Ami des (9) are prepared in reactin npounds

( 88s welllassits Eagaspicfaimadautamesd epaptomers. \Fg@iiefwers
{ C

hyépgﬁ)%r% g&\ﬁél?@gg{?@é{%ﬁgﬁe feredtCndthe pharmaceutically

beazedptablecdalts-therenfyt ri pyrrol i di no phosphoni um

hexaf | uoro phosphate (PyBOP) can be used.

Car bonyl di i m dazol e (CDI) or dicycl ohexyl carbodiim de

( ) | e

oy a1 S eBd SO BRI, MR i S g Proe

carsbp)qpyl cbuatyl; %c(tﬁ:)ylb;ert—hutyi tayctpprepyt cytlopfopyimetiy!.

anhydri de. The coupling reaction is usually carried

out in the presence of a tertiary am ne, such as

N- net hyl nor pholine (NWM), triethylam ne (TEA) or

di i sopropyl et hyl am ne (DI PEA), in an organic sol vent

chosen fromthose generally used for am de

preparation. Preferred solvents for the coupling

reaction are ethylacetate (AcOEt), dinethylfornman de

(DVMF), N-nethylpyrrolidone (NVWP) or tetrahydrofurane

(THF) The mxed anhydr| de prepared for exan‘pl e, by

. o .



Exanpl e 1: ethyl (et hyl am no) (oxo)acetate25 To 135,8 mi

(1000 mM) of diethyloxalate and 1g of aliquat 336, in
waoy13d730f di chl oronet hane, were added 64 ml RADBBR0AMY02328

of ethylamne at 70%in water. The reaction m xture

was stirred at roomtenperature for 72h. The reaction

m xture was dried over anhyf#®ous sodi um sul fate and

the sol vent was renoved under vacuumto give an oil,

wi gh S It o Sial | I

Chy o bRt SRR Piink o, WRESRRZ 3P are selected

( Ofmdependertiyfrom, hydrogencalk9l Gocarfstititeyd ¢yadldywhich corresponds

am no XQ) acet at e, oil. Yield: 4 1.3% NWR 1H
(3mteir%§y8?mw§m?%1?5w- 1.06(t, 3H), 1 28(t, 3H),
3.17(m 2H), 4.22(q, 2H), 8.92(s, 1H) Exanple 2:

N- (2, 2-di net hoxyet hyl ) - N - et hyl et hanedi am de 59.9 ¢
(462. 6Andgmpdured bgtgreing toactaine B( wheyeiodR2bedRI anshydirogen, or

412. Q. f (2,2:-dinmeth t hyl i in 48

S il Chale cwBidh cateSRors e Ebafoakingxate 2t tfihone.
A white precipitate was filtered, washed with

2- propanol and dried under vacuumto give 67.8 of

N- (2, 2Adtanepound scegiding\to. clainm gl wthieseiad iariphenyliirdalyl,

80. 5% .N\VR 1H 0 [ 6 4 :
MBIt Pt ol OB B dufordl) Yypstitadd by igne or more
1HyroupsEliéated fonfyarael defidied in claim 1.

1- et hyl - 3- hydr oxypyr azi ne- 2(1H) - one26 67.5 g (330 mV)

of N-(2,2-di net hoxyethyl)-N -ethyl et hanedi anni de and 2

m qof @O r j o PN NZ P f

aclti c P BeetERILAMS, Wfiefein Vis"RaidBery .o
sotrifieotormethoxg Mrifledrometiyl \eerboxy, tadkyd] alkory, alkylsulforoi, two Y
was further_ purified bé éjlica gel colum

chBEHRSFANIRR @ Methyenrdiax¥r onet hane/ met hanol  ( 95/ 5)

as eluant to give 37 g of 1-ethyl-3-hydroxy
pyrazi ne-2(1H)-one as an oil. Yield: 79.5% NWR 1H

(360 MAzcoamphiB@ déFomdiigptongny of the(preceding dainsy, gelextpd from
6. 34 1 6.56(d, 1H), 11.22(s, 1 Met hod A:
aﬁ??(pf%BOﬁ’mgsGWBﬂéD%ieW]y| pyr azi(n-2(|i|)l—|)-one 10.5 g (75

- - ot %) i-88e-2( 1H) -one and 23.1
m.@ems%*]wpﬁgghﬂg?ous g&?ﬁ’(gfne'dc(a |H)n 75 M of )
di dHcyeloptapyltaethy)e3-pbenyipytazimdétHsenering for 2h.

Th [ ] Xt ur eytralized to pH 7-8
Wi ﬁ hétﬁﬁ%{%ﬁg%&é}h%&\&@@ﬁﬁazlrg?mlfbéﬁﬁ%f sodi um car bonat e,
whi Legh yied -(4-aieth o gy pHenyl)pyresim ¢t /d)-ahe;100C.  The
reaction m xture was then stirred at roomtenperature

f ofl -ethyl-3nd-setiphgavlRYr3aM-2H&)HNPani ¢ phase was
. . g :
S o e B oy R Y e a0t um
suHtahwl;j:hM(mbﬂwyi?JIW)ph?pylgmjgazﬁafﬂl(mH()i{elne?'/aculum The
further purjfie Sj el col um
Ao EBReameRdRns Y aene G20 dein: o gi ve
6. f T Ypp a Ty I o ORE-
ol TG BB D S s ) M e a6)
( pprathyli3-phesylpyregf)-281/8)Fone; 2H), 7.13(d, 1H), 7.75(d,
1 |, owi d bt ai ned usi th
el VPR O A gtarpl 6 4.2 |
j(mﬁ%|wggégﬂ%§ﬁ(_% Fnosre:NMR 1H (300 MHz /

3- R -
Dl\/gggg) d (pp , 7.18(d, 1H), 7.,80(d,
1 Hf -athndaeinglis-6-glpyragie-2(1Hiopepyr azi n- 2( 1H) - one NMVR

1H, (: / - .. 0.90(t, 3H), 1.30(m
2H)17'3‘?&8%“’?%?%’(‘%(4%97. 20(d, 1H), 7.79(d,
1HY -Batprp bhedyidyraib2ot)-dner opyl pyrazi n- 2( 1W - one
C7HO9Br N2O = 217.06 Mass 218.0 (Mrl) Exanple 5:

3- (4-chl orophenyl) - 1- et hyl pyrazi n- 2(1H) - one28 To 200
mg (0.98 mV) of 3-brono-1-ethyl pyrazin-2(1H)-one and
57 ng (0.05 mV) of palladiumtetrakis

tri phenyl phosphine in 4 ml of toluene were added,
under nitrogen, 231 .0 ng ( 1 .48 mM of

o P L
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Exanpl e 5-8:
3-(4-tert-butyl phenyl)-1-ethyl pyrazin-2(1H)-one

w@@p2eIB0 = 256. 34 Mass 257.1 (Mrl) Exanpl e S5PQI/EP2009/002328

1- et hyl - 3- (4- met hoxyphenyl ) pyrazi n-2( 1H) - one
C13H14N2O2 = 230.26 Mass 231 .1 (M+l) Exanple 5-10:
1-et hyl -3-[4- (trifl uoronet h#b) phenyl ] pyrazi n- 2( 1H) - one
C13H1l F3N20O = 268.23 Mass 269.0 (M+1l) Exanple 5-11 :

1- gty ~3r £ 441 ]| zin-2(1H) -one3 1 G 2HnFN
20‘?49%'5‘1'@éi’%&‘gg’r@%.ﬁ%b%ﬁ%gaam e 5-12:

1- gt(hy3-b8ntddiors ke e etHylmyrazini2(4 BY-orle; one G 3HL4N20
= 214.26 Mass 215 1 (M-1) Exanple 5-13:

1- ét(®Byathaxyphaiipl ety ipyrazg (15Aong: 2H12N20 = 200. 24

Ma - 14y - .
- S aoorobhelbi - eI Sovmbthy oyrazinca(1-ons o -
25 3-(42h i dpdreR§- 11ethyi-5 )6, E8atetriabydrotfuinoxalin-2(1H)-one;
4- (4- et hyl - 3- 0x0-,3, 4- di hyd in-2-yl)b '
SRR P oo | 1560
3. 9¢ AT . 8.10 2H) ,

o J9(ronigphefiy) X Bobatipyraztddry bl O 10(m 20

1- 8t(#ytertbityighenyipi1-ethylpywsziaA(hEREDE) - one Cl4Hi 3N3O

= 239. 27 240. 1. .. 1700C Ex l e 6:
[ (5&%%%%&8{598&'%@@%%%%4- chl or opheﬁgP) Zcet iC
aciud41langbs okd34 Qlidroplraain-nafberBbrr shi@enyl ) aceti c

in 270m “of a 1N aqueous” soluti'on of sodi um hydroxi de
ve B8 welbrslitg jagprpicserms) tagtoraers; epantioyiess, siasiereanaers,

rngr RS AR RIPS G i PR BT BRI hRargteutcaly
acateétablEhsalzafkiewfd organic layer was washed with

wat er and dried over anhydrous sodium sul fate. The
sol vent was renoved under vacuumto give 34.3 g of

Lol 2ahEp e aBtoniId Ol of S RERRT EBH R Rling
ombemaeon, & ) e 09, 5 (e 0.
1 B kb anteniio- V- TehmaARRA b-one; 1Y
Fz(tge(htbﬂlG@pmsﬂ?Bﬂ3&yI§bp}o&ﬂ?{(e?hﬁﬁyming(1 -one;

ert - but oxycar bonyl ) am no] (4-chl’or ophenyl ) acetic
acBe4i-ehlaopiienygh)- t-ethyhbad7 Sttetrahydrosuinaddiod (1 birdee;

St iLrri at . -25C.. .0, 4.6 of 4-net hyl

P HAST @ aR AV e o Rl Bl B Shsanut v

chBaHEm-"Eade f£hin-2 oWer e then added, at -25C

undgjr sr?r??ﬁs nsy‘ﬁy 9 m @1(@).185 mV) of ethylamne 2Min

t e85 ARl its Fagamic faens dastqreersneRantiemees diasterasimers,

-2 I f .

- cEim s aHpAPihofbrs AR PR AteRL dhd HiSlphdiffaceutically
coacesytablecshitsrtlereofacuum t o gi ve an oil, which was
further purified by silica gel colum chromatography,

usi ng di chl oronet hane/ cycl ohexane (75/25) as el uant,

toqqi Vv ~ D

118 R B bEirarator bt the gompounds of genergl formula ()
asaecaovdirigetosanty dne W tHedpret2ting\iVeinis; th8 @Podéds comprising:
DVBO-d6) d. (p : 0.99(t, 3H), 1.39(s, 9H), 3.08(m
) 5reagtn A Fpmesund s foria (B 2o(s by . 1o(1
1H) Exanpl e 8:

2- am no- 2- (4- chl orophenyl ) - N- et hyl acet am de A sol ution
of 516 my ( 1 .65 n\V) of tert-butyl

1- (4-chl orophenyl ) -2- (ethyl am no)-2-oxoet hyl car bamat e
in 2 m of 4N hydrochloric acid-di oxane sol ution were
stirred at roomtenperature for 2 h. The reaction

m xture was neutralized with an aqueous sol ution of
sodi um hydr ogenocar bonate and was extracted twice with
ethyl e acetate. The conbi ned organic | ayer was washed
with water and dried over anhydrous sodi um sul fate.
The sol vent was34 renoved under vacuumto give 350 ng
of 2-am no-2-(4-chl orophenyl)-Net hyl acet am de as an

NN NN 7 a1 NN R R AN~ 1
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3 h and at roomtenperature for 16h. After addition of
water, the reaction mxture was acidified with

WhowesdBori c acid and extracted twice with  PCI/EP2009/002328

di chl oronet hane. The conbi ned organic | ayer was
separated, washed with wate dri ed over anhydrous
sodium sul fate, and the sol Vent was then renoved under
vacuumto give a brown solid, which was further
purifiedoby silica gel é3(210| um chr omat ogr aphy, usin H

di chI,qu,li@I%b etcycliphdXane (Z5L25) as elyang, QYN
193:%ng Sof 1B- ?% cﬁl gr dphenyl ) -1-ethyl -5, 6, 7, 8{-'30/1\% S R1
t et rahi/dr &qui noxal i n-2(1H)-one as a yell ow solid.

Yi el d(142.8% NVR 1H (300 Mz / DMBO-d6) d (ppm: (2
1.24(t, 3H), 1.78(m 4H), 2.70(t, 2H), 2.83(t, 2H),
4.08(q, 2H), 7.48(d, 2H), 8.37(d, 2H) Cl6H17CI N2O =

288. 7'_70me8,3\ §9. 1 (Mtl) mp.: 110-1 13 C The foll ow ng
conmpoudnds wel'e? obt ai ned usi n%\tgms same procedure as in 0

0
Exanpl 8,097 Exanpl e 9-20 N< R1.
1- eyet-epropyt—3—ph '%)9 oykazhn- (1I—P?)1- = N
212.25 Mass 213.1 (Mw]g” Exanpl e 9-3: '\/
3- phenyl - 1- pr opyl pyrazi n- 2(1H)- one C13H14 N20O = 214. 26 (4)
Mass 215.1 (M+1l) Exanple 9-4:
1- butyl - 3- phenyl pyrazi n-2(1H) - one37 NVR 1H (300 MHz /

orith SR BN Vil B8 as bl g, 1 hEbresence
1Hf,a §uatercany ahimdnianisatt, Subh as aliquat 336, in an inert solvent, to

1-i sobutyl - 3- phen¥l pyrazin-2(1H) -one Cl4H16 N20O =
22@ve d aRHRoYnd of Iqrila (Bianpl e 9- 6:

1- (GG STRT bitsckéd Bhiescdbdehytie
(355G CRAREEESY torinia EONNB S beckdd o ekt
2H)ialkyladd4te, stth as 32 @2dihethbkyetiylparaine, 3Hpn alcat®y guch as 2-
1H), 7.58(d, .1H), 8.05(m e 9-7:

3- QWP@F?PE&BQH‘@‘I |°P"qu’§‘6*oﬁt2f§?'ﬁ§fég(§5}n 2(1H) - one Cl4Hi

> i O¥ep 8f firhula (Nuhd@® akidieBbRdifloRs, in a solvent,
3(;%)218}%%%? ggﬁ)erﬁé?) -1 -(cycl oér opyl net hyl ) pyrazin-2(1 )
H) suainas @icetit agid, andGatalgtio ampunh of comsaentnatedhyyrochloric acid,
Ex le 9-9: 1-isoptopyl-3;phenyl pyrazin-2(1H)-one NWVR
1430(”@68 WP%W%@?E%BY%? pbm) : 1.43(d, 6H), 5.15(m

1Hy) brénfhiPhting fHd corpdd of fodnuld (B4 vtherdin)R1 & &9 defined in claim
2H)" Bl OLOQd CAL ASSAYS The INS-1 cells were selected to
evl using adhbronipatieg aasnt, suchiasi FOBIm & ABfNerb splysELTQ give a
gl r (si ol ogi cal and phar macol ogi cal

i ngﬁﬁ%ﬁﬁugg%}g@@gaggg Culture of pancreatic INS-1

cells INS-1 cells were cultured in coHﬁLgké medi um
RPMI,164( c tﬁ%ni.n 1mM §fdi Ry’ uvat ﬁépsom 9 0

2- mer capt ogt hargPMNaeAV gl ut ant hg;- 101V ES, 1 #H/A
peni ci | kiyy and 100ng/ nL strégtanycin (CV, > " I
suppl enented with 10OrmM gl ucose, and 10% (vol /vol)

hegj - i nact i(Pated fetal calf serunFCS), as describedD

by ‘Asfari et al. (Endocrinology 130: 167-178, 1992).39
Insulin secretion assay INS-1 cells were plated and

culdduingd d olR4! (5f\WjtR bofori@aidy orceltEH 6f boronic
tht:éérgé@guéme%@?op@%)\izé a‘ﬁg (cgvl S were culltu?ed for 24h

Wi hbida, whereimA lsaamydefiredintlginud oisethepresesce oha baskel such as
wer e then shed with Krebs- Ringer_Bjcarbaonat PES
Pk, RRN SIS Eh RPREILM SadAEs Atk AP A BUCTE 28 o
NahRiAgphe Ry AN pHIRES pafladitiM(PRAlctdRN th ARMEHEBRENt, bl give
7.4) Ia((r)},ﬂ)lf?A) E@A c%lt a?ﬁi ng 2. é mM gl ucose and ?

pr eompobiate of famua i) msavelb 2e its facemicsiprmspiauteamersihe
cells were then washed twi ce and i ncubated for 1h in

KRBH 0. 1% BSA cont ai ni ng 4. 2nM gl ucose and di fferent
concentrations of the tested nolecule. Insulin
concentration in the collected supernatants was

nmeasured with ELI SA using rat insulin antibody

(I'nsulin Rat Elit PLUS, cat. ref 10-1 145-01). Insulin
secretion results are expressed in %of control

S A ~ R A o - RIS oA - s
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R5 and R6 are independently selected from hydrogen,
al kyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl,

wab@pas2a13al kyl , aryl and heteroaryl groups canP@BEEP2009/002328

optionally substituted by one or nore substituents
selected fromY, R5 and R6 together can constitute an

het erocycle; R2 and R3 can #8nstitute a cycle which
corresponds to the general fornmula (I1) R4 OD wherein:

R aRshddAER @gét@%%n?és?ggmrs%@ ﬁblgﬁ‘orpt%, mixtures thereof,
represents one or nore Substituents Selected from

hyand e phatrigdeutimlalpacceptablesalks/thereofyl , wher ei n

al kyl, cycl oal kyl and aryl groups can be optionally
substituted by one or nore substituents, selected from
hyglb 0x i j

(TP bl aarn e PlSraligh S gttt BRBerierayformuia ()
i ndegurdihgntol anysehe of the prenedingicleies,, thelpkgtess comprising:
cyclgalkyl: as wel] as its racenc, for t aut oner,s,
caEeRg be it bribnn o anifs AL ISRYsh PHTERLS ).
anghBteih W RSad A&firesd in @afntihe pharnmaceutically
acceptable salts thereof.42 2. A conmpound according to

clain1{§;mgereinnggd$§ sel ected fjom al kyln—rd kenyl, A 7 R

al kyny (¢l oalkyl—cychboal kyl > N
het er oc cloglkyl, het er ocycl oal kyl,al kyl, al koxyal kyl , _NH H
each of “Fhe groups can be optd’onal Ly substituted by P9 9
one or m)reﬁgubstituents selected fr Y; R is ®)

sel ected from hydrogen, hal ogen, allkyl, cycl oal kylR' A
is selected fromaryl, beteroaryks erei n aryR? o
het er G8FYYr oups ¢ optional |y substituted ne
or Tore substituents del dbted from Y, Y is: hyRF¥oxy, A
t hi o, hal ogen, cyano, NFr i f r omet hoxy, (1
trifluoronmethyl, carboxy, carboxynethyl, carboxyethyl,
al kyl, al koxy, al kylam no, aryl, aryl sulfonylal kyl,

ar Withe praéstir) §@xip ofafiedminbfaRGtiord Rdl preferabiip a tert-
guani di no, am dr no, phosphono, oxo, carbanoyle,

al kytoaxycaheny! graupyia benayloxyearkonylgreup gosgive ggeompound of
ar goi %Zér}f orm a net hyl enedi oxy; R5 and R6 are

in ﬁ'@ﬂ tly selected from hydrogen, alkyl, aryl,

ar Véaﬂtingla compeundrof fornabeBpwithilaal dyirne RhaMid), whaerejdt R1 is as
aryl _and_heteroaryl groups can be optional l

y
suBsfineq inglapy loibths PiasEBCS @hsPHPIIhRgeRts) fughas r om
Ya 1 h H 451 ._ g I, ..
e ey
t hbegafheoralpHosphates carbYnyléiimigiagble evndicydlohexylcarhadilmide, or by

o SRR e G e i R PR
al gﬁlg‘oflo%‘é{é?% ke predetice ofeieflidty anfink,; sGorehon-ky!

an groups can be optionally substituted by one
or mashgmarpbokine, driethylareineqretiisppapylethviasine, in@nog@anic

e S BATIE D 11
t ageprarestingthendmeEfunctidh 236 B8 .of Egrinitia $9RbY using

pol ynor phs, and m xtures thereof, and the
phargaie acid; such agdaBueragreatic arids of Aupei@l acid, such as

co col:di ' . r & i
colaRHShIHRERS, Gk BabilicTychpBndiion, I BlsEAfSay T dive 2

al komypaluky|of femaliaqfioj;hese groups can be optionally
substituted by one or re s tituents. sel ected from

P RUEAING A SO OURG of LoraaiIa LT QS Srd-HisaTRIBh cegvRgtes. such
cy : ' kivhtivesy SLER LK ¥yclohexane-1,2-
ha%ggg%F%%WFE?gE?%§¥gLQ%§gﬂ$g%yl,“ﬁ%?eroary%&cwhgfein
aryl and heteroaryl groups can be optionally

substituted by one or nore substituents selected from

Y; Y is: hydroxy, thio, hal ogen, cyano,

trifluoronmethoxy, trifluoromethyl, carboxy,
carboxynet hyl, carboxyethyl, alkyl, alkoxy,

sel ected from hydrogen, al kyl, cycﬁ:l kyl; R3 is
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al koxy, cycloal kyl, aryl; wherein al kyl, cycl oal kyl
and aryl groups can be optionally substituted by one

W@er00a82E3%subst i tuents, selected from hydroxy, Pel/BBzEN9/002328

al kyl, al koxy, trifluoromethoxy, trifluoronethyl,

al kyl sul fonyl; as well as ;‘iqc, racem c forns,

tautoners, enantioners, di ereoners, epiners and

pol ynor phs, and m xtures thereof, and the
P%H@%?Hgaegéhtér@w Qpéléhéeoﬁﬁdr{ailytsl"u@)%ﬂﬁfted 4wherdin R2 and R3
compound rding to claim3, wherein RL is; et hyl
pranayds deﬁmdr mp;lalm Buinyd solyent, bothe prQS@rtGemft%/mmefa' base,

LRSS RRP Y, B St LR g v o v

' '}QEQWHS\’ tauteMery dévarftibmeérsk dlastsreentstt| épitrera and
cycle corresponds to

t qrolpimpdphywindonituieshergof oard the phameasgisieally acceptable salts
ac%ordl ng to claim3 , wherein R2 and R3 are hydrogen,
Eﬁ%ftltute a cycle, which corresponds to

t et rahydr oqui noxalin-2(1/-/)-one. 7. A corrpound

according to claim3, wherein Ais: ghen , i ndol

quldol Ar&armehtl@al qonaResIHER GRRtaining Bk é“"d of

subst i t I

o ia g ey e SPBrAaBLRecAf E?an%é Sat Thereer.
3, addtrERigto Claifis had dgemd 4 phirmaceumtizaiiy:acceptable excipient.

trifluoronethyl, car boxy, al kyl, al koxy,

aI kyI sul fonyl, two Y groups can form a nethyl enedi oxy.

i e ABIHBOASEFEhem K o whofeif RO 72, IRG and A are as
1 dafnarpinogisim 3, phevell as itazacenic forms daetomers, enantiomers,

1 él@%%rggr op%/,lfqrg]\m%% ﬁgﬁﬁ%?ﬁﬁ%gﬁg %élfjﬂ'—'ﬁ %rﬁgl)tﬁé’l%%f and the

f
ﬁﬁﬁf{w Lﬁi%aggtbgséﬂtﬁgﬁyé%mngo?(ltﬁe lpl?%pmenon ofa

1 meldydareel(lta‘of thepeventien mw@}mmwp&mhei?@ﬁﬁﬁseﬂated

1-Wfthﬁyp§f?'x9??@{any| sul fonyl ) phenyl ] pyr azi n- 2( 1H) - one;
l-ethyl-3-[4-(trifluoronethoxy)phenyl]pyrazin-2(1
H) - one;

1- 45hy A gorprovRd BErRBiRgHa AR JHe f7 theRraparatisp of a medicament
%%ﬁi;‘ﬁd S 1n€ylginn§oﬁ9_%§w'I;?Yé%dzr{éﬁ?tgzgltgdéén&ncentratlon

1-ethyl-3-(1 Hindol -6-yl)pyrazin-2(1 H)-one;
% ﬁéﬂ%%&%ﬁéﬂﬁ%é@gg@ﬁﬁ alzalg?\fizla)llrv})i%s the preparation of a
1 HieC cﬁ&?ﬁ[aﬂ SN F&2thB trdakilen® Beditbetes.

phenyl pyrazin-2(1H)-one; 3-(1
, 3- benzodl oon 5-yl)-1-ethyl pyrazi n-2(1H) - one;

s- %i gtpf{]g(‘?)( Egﬁé agccgrcf X‘lP g\@rjrﬁz‘iﬁ]@%@?grg%ratlon cg(alwadlcament

on uitable for the treatment of type II dlabetes
3-(4-chl orophenyl) - 1- et hyl - , 7, 8-tetrahydroqui noxal i

n 2(1H) one; 3-(4-chl orophenyl) 1 -ethyl pyrazin-2(1
b Or}ft:omp() G HRLRARE W Liairhs 1456018 ¥bPHeABepafation of a

3 (Hedieainehtsyitatiefol theltrestmdntyf diseasas thpseméom dyslipidaemia
3- phenyl - 1- propyl pyrazi n-2(1/-/)-one;

4- @ndeahgAity3- oxo- 3, 4- di hydr opyr azi n- 2-yl ) benzoi ¢ aci d;
as well as its racemc fornms, tautonmers, enantioners,
di astereoners, epiners and polynorphs, and m xt ures

t hereof, and the pharnaceutically acceptable salts

t hereof. 10. A conpound according to claim9, selected
fromthe follow ng conpounds: 3-(1

, 3-benzodi oxol -5-yl)-1 -ethyl pyrazin-2(1 H)-one;

3- (4-chl or ophenyl ) -1-(cycl opropyl nmet hyl ) pyrazi n-2(1/7)
- one;

3-(4-chl orophenyl)-1-ethyl -5, 6,7, 8-tetrahydroqui noxa!
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12. Process for the preparation of the conmpounds of
general fornula (lI) according to any one of the

W@e@eash7ey cl ai ns, the process conprising: proREUEPI999/002328

the am no function of amno acid derivatives of

formula (7), wherein Ais g defined in claim1,

Deprotection with a protect Qg group of the am ne

functlon Pg, preferably a tertbutoxycarbonyl group or
fgn ZK'%[S&\H?PQ&‘&O@T% clhitng '1 480 37CRIMAL rib@'e?ératlon ofa

fornula reacting a conpound of fornula (8 h

ammadicamerit-siitable fonéhe treatnant of diseards ehapamfremeagigbetes

ey BORTOERELEE A RHBY AR BR B bicSH6Rs 2 &

-yl -oxytripyrrolidino phosphoni um hexaf!l uoro
phosphat e, carbonyl dii m dazol e or

di 2§.cl Amw@mdaamrmngeto ¢Jainpy19; foravhioh dee saish ¢ynpligations

A Mo B e
SUﬁﬁbr@én@i&thW MRigroahgiopatty, iretimopgaany aadateuropathy.

di i sopropyl ethyl ami ne, in an organic solvent, to give
an am de of fornula (9); deprotecting the am no

?ﬁt'suc RY trl?ﬁﬂargg EEHQ?Igﬁkhe?%$%§?§FnQﬁ%gﬂbemanmmt

SU@lhitatﬁe I‘b’rdl‘edubir@rhypagiydaemﬂa.by catal ytic

hydr ogenation, in a solvent, to give a conmpound of

fprnula (10); cyclizating a conpound of fornula (10)

Wi %

or 22, cPEE Y FEGARELINGSE By AbIal T FHT]) AToRIAL 15 2y one of
Zeléﬁnsmdoel &)MrweImB&nRanmlamiAoareraﬁ d@m&Cbmad:layn 1, as well

substi t ut ed R2 and R3 . are n [

T35 e SECSTIRRTTS, FAU PR, SR G S o r o ohg i efs and
SU?BIyﬁﬁ)rﬁﬁQ' aHa Mnetured theredf adid e pRERALBSStElyfcaptable salts
(1 as its racem c fornms, tautoners,
enthereofnfordhedirapatstiopmiizmesigareert, faidhg argwentignsand/or

acltedtin i i8oEks afptiddd ihIRGERERa

conposition containing at |east a conpound of genera
formula (1), and/or a pharmaceutically acceptable salt
t hereof, according to clains 1 to 10 and a
pharmaceutically acceptabl e excipient. 14. A conpound
of general fornula (1), wherein RL , R2, R3 and A are
as defined in claiml, as well as its racem c forns,
tautoners, enantioners, diastereoners, epiners and

pol ynor phs, and m xtures thereof, and the
pharmaceutically acceptable salts thereof, for the
preparation of a medi canent for the prevention and/or
treatnent of pathol ogies associated with
hyper gl ycaem a. 15. A conpound according to claim 14,
for the preparation of a nedi canent that induces
insulin secretion in response of glucose
concentration. 16. A conpound according to clainms 14
or 15, for the preparation of a nedi canent suitable
for the treatnent of diabetes. 17. A conpound
according to claim 16, for the preparation of a

nmedi canent suitable for the treatnent of type I

di abetes. 18. A conpound according to clains 14 or 15,
for the preparation of a nmedicanent suitable for the
treatment of di seases chosen from dysli pi daem a and
obesity.50 19. A conpound according to clains 14 to
17, for the preparation of a nedicanent suitable for
the treatnment of di seases chosen from di abetes rel ated
m crovascul ar and macrovascul ar conplications. 20. A
conpound according to claim19, for which the said
conplications include arterial hypertension,

at herosclerosis, inflamatory processes,

m cr oangi opat hy, nacroanglopathy, retinopathy and

o o - - e r



