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WO 2007/ 019914 PCT/ EP2006/ 006446 Use of thi enopyri done
derivatives as AMPK activators and pharnaceutica
conmposi tions containing them FI ELD OF THE | NVENTI ON 5
This invention relates to thienopyridone derivatives
whatoar®iacti vators of AMP-activated protei rciiaramenociss
(AMPK). The invention also relates to the preparation
and use of these thienopyridones in the treatnent of

di sorders such as_diabetes, netabolic syndrone and
obUse: of thiemapydeone dewiv NMMP gtivators and
I NVENTI ON AMPK i s mell est abl j shed as sensor. and

r egul at phasmaseutical @am@gsm@nﬁmaammgaﬂmm D.

G and Haw ey, S. A, "AW- activated protein kinase:
the energy charge hypothesis revisited", Bioassays, 23,

1112, (2001), is KegELD®OF ﬁ‘lEQN\FENTIO‘IWP act I vat ed
protein kinase, super netabolic regulator” Bi ochem

Soc. Thignswenticsmeslates to thienopyrione. desivativesethiag are activators

3 AN achVaRl ebldle KA AR g efalidlng RUBIES to the

pR6perhlidtt apdrigeedt Hesenthishophadahgy i thel Woataferit Bfafidorders
enzgmss | eads to an adaptation of cellular metabolism

A& diahptes dnefpbsliesndrame aigkokasitéict of 20 AVPK
activation induced changes is inhibition of ATP
consuni ng processes and activation of ATP generating
pat hwaBAC KGROUND &XND dNTRODUC TION TOTHEARVENTION: .
Exanpl es of AMPK substrates include
acet yl - CoA- car boxyl ase (ACC) and HMG CoA-reduct ase

(Car | inpgPRis ﬂrbll%'stabhsl‘}eﬂ QBTEDSe At YR reguatdrt@deumaneﬁergy
cascade inactivates the requl ator enzynes of
tgdy protein

domeostasio tHartie e & eGolarﬁh YieBi &, NEES a;cétva
2% )
Kibog e 409 MharcR 1SRRI By Haddtf et 12, (2001)
sismnmauﬁx et(aATﬁAME’lmngatmi) pratein aMat(si,esmrrmetahehd regalator”,
enerat.
AiSCer b3, saedShaod 156 Bl AHSHE ik or i
@set difeto ﬁeﬁg A'MP @embe@ﬁe in ataﬁé@bﬁéélﬁml erfery Bepletion.

O her substrates of 30 AMPK i nclude hornpne senSitive
|Th9deeul(mrseane/tlneoolneazhoephorylatpndch;imeyBazyroﬁs igads to an

004 H UTAGIeP GASlabblin 16 ARG ol eriey 4R hé VBt Bitect of
RAMPK JctiZatiorh mduced bﬁﬁnge&&gnhbn@&%fmﬂg Icp nemmlngaprocesses

phosgggyggqacc%érf@nﬁ VAR &%ways ang/l therefore re\égneratlon of
ATP stores. Examples of AMPK substrates include acetyl-CoA-carboxylase
(ACC) and HMG-CoA-reductase (Caring D. et al, "A common bicyclic
protein kinase cascade inactivates the regulatory enzymes of fatty acid and
cholesterol biosynthesis”, FEBS Letters, 223, 217 (1987)). Phosphorytation
and therefore inhibition of ACC leads to a decrease in fatty acid synthesis
(ATP-consuming) and at the same fime to an increase in fatty acid oxidation
(ATP-generating). Phosphorylation and resulting inhibition of HMG-CoA
reductase leads to a decrease in cholesterol synthesis. Other substrates of
AMPK include hormone sensitive lipase (Garton, A, J. ef al,
“Phosphorylation of bovine hormone-sensitive lipase by the AMP-activated
protein kinase. A possible antilipolytic mechanism”, Eur. J. Biochem., 179,
249, (1989)), glycerol-3- phosphate acyltransferase (Muoio D. M. et al.,
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-2 "AWVP-activated kinase reciprocally regul ates

triacyl glycerol synthesis and fatty acid oxidation in
l'iver and rnuscl e: evidence that sn-glycerol - 3-

phosphat e acyltransferase is a novel target"”, Biochem

¥0 20808991383, (1999)), nal onyl - CoA decar boxyl’mm(oﬁaiom%
A. K. et at, "Activation of &atonyl - CoA s decarboxyl ase
in rat skeletal nuscle by contraction and the

AVP- actjvated . protein kipase activator
SAMR- ﬁaﬁ'\fﬁt%zl@%swe%lpmmmra@a e§- tiacylobsern! ssynthesis and

N3y Y5cid 6xud§h€n‘1 inRE} - arfd’ %U%ﬁgmewé@r%o)ﬂ)lat ‘?sﬂdglycerol 3-

hepa ocyte nuclear factor- 4a eclerc 1
pmlahateyaoyltranslferaseﬁaetrmwehhrgef\';@oe‘abmmt3?;38 2[83 (1999)),

Ridicon BB A A o EA
IRekarbdxga@d)ih. ra?%l@le@ﬁl r'%‘édlé“ b R ritRcAOH iamd I%%MP activated

targets for conponents of the’nmetabolic syndrone.
Adgiein okinaser activales baminoimidazsie-desartoxamide- -Bdinbefuga-

P . Rloh e 7l 242 81 30PRD A R eHilledtYottor

Sd (Nechire Dietaf., Heprocyte hueleapfactorid ipkeived tyﬁ‘aSlChﬁtunty-
and exE ressi onal regul ation of key genes in faft

agnsat egemfswemaw Snovel farept OfoAMPeacivated arefein
ti e

iy, Biatbres, B 138 (A0 RARTON (HET e SoiEgual dng

tadgets (o?@bﬂr)ponléetmofﬂhe Enetabolad syndrm Adﬂltmaalqﬂomssemthat

e elierb e repuled ouaR AR Actvatn Biiotbiendae exac
JAMPKT &iisktiated Hale rMivFbets identified, pﬁ\@hﬂbnstﬁhﬁlﬁﬁ& foprgliéisse

20 treatnment of type 2 diabetes", Current Drug
teansood-in skeletal nuuatle AN expriessionst regolationmf §§v @enes inpfatty

i ghd Hicoke rhRlapBIdHTh frer{ERRRETS "4l SRS ., “am-
"detinated gprotedia Kinlase Atheaarizogy slaargd dypotiesisievisited; Bivdesays,
FhscEniZo e )" Remn Boutickt S AR g uated istel kser super
Dhéﬁﬁbﬁts rediflato?> HiSéhent, W)ﬁmn@ad‘t@)‘:s eBi.y 1@2 ' (QOUSP Emuﬁ N

gl ucose production, and SREBP-1c
gndaGeodyean ht dd prasgeting mméé\éﬁa@‘tw@tedapmm dﬂnase for the

[
i 585k 2 BlggBhe, cndit S TarbBERlnd Frekthl an
ietabbiie Disdrobisp @ n¢9 AZBR2)! quéMmple debreased expirdsgiomnof
i nvol venmre f  AWP th e tion_of .not  onl 30
NGRS DDOTPNAass AHANCBY - Bl G nEeabs Mg gl carbo-
b%@ﬁlﬂg rBBE berﬂhmcﬁ tthd"%ﬁec@@"iﬁbl}hhadn IHEexpresswn of the 2 key
pocyt e- erlve hornone leptin leads to a stinulation

afluconeogeriic genes PEPCK and glucose-6-phosphatase”, D.-abetes 49,
896, (2000)), a key enzyme in hepatic glucose production, and SREBP-1¢
(Zhou G. et al., "Role of AMP-activated protein kinase in mechanism of
metformin action”, The J. of Clin. Invest., 108, 1167, {2001)), a key lipogenic
transcription factor, has been found following AMPK stimulation.

More recently an involvement of AMPK in the regulation of not only
cellular but also whole body energy metabolism has become apparent. It was
shown that the adipocyte-denved hormone leptin leads to a stimulation of
AMPK and therefore to an increase in fatty acid oxidation in skeletal muscle

{Minokoshi Y. et al., "Leptin stimulates fatty-acid oxidation by activating AMP-
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AMPK and therefore to an increase in fatty acid

oxi dation in skeletal nmuscle (M nokoshi Y. et al.,
"Leptin stimulates fatty-acid oxidation by activating

AVP WD 2007/ 019914 PCTI EP2006( 006446 -3- activated

YONENWIN nase”, Nature, 415, 339, (2002)). PCT/EP2006/006446

Adi ponectin, anot her adi pUc§t'€ derived hornone | eadi ng

to i nproved carbohydrate and lipid netabolism has

been denonstrat.ed to t.i mul n liyer and,
sasé'weteg Proieia KIBa367o Mt 41, Si30nI( 20020\ NilpaBesH, another
C I o} a j i
Kl oﬁ‘f“gﬁ’egcﬁﬁﬁzﬁ%g'éi‘?@kb ol Fproeb LaiboRifhidte. and. lipid
Naetabelisivebas been demarasgated tbostm)ulafﬁokhﬁ’kan kiveradnd, skeletal

OREBSSAEL e b7 0Th B Al S5t S5A%6h anc

| fafty Dadid Oéklé‘éﬁbrr“\w a@ﬁ\thY\gt Aﬂ/lﬂﬂé@l‘i\f%‘téb KirBR$® kinase”, Nature
activation' ) The activation

o¥ledivine, i8n 12&%@&92# cmma&rEc@é aée@ﬂzarwedenqsple fat oxidation

A AERGFEralodf B AR 090 Bk Hogfilh ACHEEof Harpapoipse

I ielmibitichi eaimduwmpeaacﬂwaw@eprot@nsamase tattivation!| eRNAaSHT 99,
t he above nment i oned conseguences of AMPK activati on,

pt 30840081 Ene @ctiyation: S AMPHADI thesr ciicypeiapaes sgams o be
Vthé’perﬁfetn'tvﬁg r@ésn@%/g Kelldi8r | AN - 1RBR eﬁ']?tgdrath r due to

expression o ucon enic 1s enzynes wo

mehoryqﬁtmdaeommopmrmm to rbprldemilfmde.rmltrleagi luom

honmeost asi,s d both |b|t|o and/ or._ reduced
oy BB an € POlledtil 6 he ABRVE e ioRAs GlnskupERES of
| BRI K actilafitasrofbundt Beheficiaf eﬂétﬁs wiould e8texpebtedlydrias ivivo
and increased fatty acid oxidation. Stinulation of AWPK

i artivRtiore@ff AMBK) elnwdivetl Arereased graressienupt aglecenregenic

‘ . ! TS

ARG efate Hepall Yllss Sutpt i iniRoM BTERN dlicose

i Inumeostas:s,yaad tbdtk;l direet iickibition Land/ert rexucet oexprpssior df key
| t LLy, the i .

ST 1F o el Wt JeR o5 Hoctestd fell gpid and

Téroleerol gﬂ{thesls ahdtinsreasef fatgtatid Sxid Mo Stinatich of AMPK

syndrone woul d be expected to significantly reduce t

r'l"s-ﬂ(eﬂQia' BeISEier Wﬁgldc@pmasea@emsa Up@geoﬁlybaaf%acige@malon
S\MW re‘sartinaé{:@%ﬁ?rﬁlb? Bflichst RomdBE RIS, HueBE PRidaRtsh in

SnHtmmm:aytejtngbj'aandecaacmmdaucﬂe-td(lbmrm)edjmsuhmfantsanofmwy,
&ggéicr%%iaeﬁeggg .expﬂ%.{ﬁ:gé) gﬁolﬂgﬁp bd) {o a H]e{:rréalsg ‘?r? bgdfwj weight.
The combination of these effects in the metabolic syndrome would be
expected to significantly reduce the risk for acquinng cardiovascular
diseases.

Several studies in rodents support this hypothesis {(Bergeron R. et al,,
“Effect of 5-aminoimidazole-4-carboxamide-1{beta)-D-ribofuranoside infusion
on in vivo glucose metabolism in lean and obese Zucker rats”, Diabetes, 50,
1076, (2001), Song S. M. et al, "5-Amincimidazole- 4- dicarboxamide
ribonucleoside treatment improves glucose homeostasis in insulin-resistant
diabeted (ob/ob) mice”, Diabetologia, 45, 56, {2002), Halseth A. E. et al,
“Acute and chronic treatment of ob/ob and db/db mice with AICAR decreases
blood glucose concentrations”, Biochem. and Biophys. Res. Comm., 294,
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1076, (2001), Song S. M et al., "5-Am noimdazol e- 4-

di car boxam de 30 ri bonucl eosi de treatnent inproves

gl ucose honeostasis in insulin-resistant diabeted

(ob/ob) mce", D abetologia, 45, 56, (2002), Halseth A

WO 2007/48914 " Acute and chronic treatnment of obfclERE/006446

db/db mce wth Al CAR decreades Dbl ood gl ucose

concentrations”, Biochem and Bi ophys. Res. Comm, 294,

WD 2007/ 019914 PCTI EP2006/ 006446 -4 798, (2002), Buhl

H985.(2802h1 Byhl" Eo Sy -eteain ‘Aloogread ltiAR raa:tmioistreﬁullmaBduces
turbanc and rs bl ood ure

B BRRIC Hi<llyBREETE A6 RS IBRE PFerufs in S igHiidad feature

Sdfnﬂ’fé)'iﬁsulmD'r@éPﬂhﬁée $yhdromé?9, Dfa%@%))m Unk g, (2ma?t Lntil

most in vivo studies have relied on the AVPK activa

Aeceptly mogtin viw sludiesdiave rglies-on the AMPKZ aetivalirAISAR, aasell

bR Bie L of e P tE B arn i3 BRARERME, fitpf o
(Wloeri @bcumuldtechto ligh, ercigAtevists, s didled ke stimulie BOARKIad ity
rj bonucl eosi de, a specific nethod for activating AMP-

&area: ddMor 8t 8l n"xAmiseimidazoln-4 cagqxagide ripapuclegside, a
%ﬁ%%gth%&%r gélﬁratlﬁé%a’) ctiRNEY Egotel%'\@ngéesfﬁ iAfdch c@ffST
a and

mmec Irnt reuatlon ot her enzynes,
i Burt hie Bibchean. n<229a 55ﬁ.e¢1995c)) Howrtyearc ZMP tatso (aMssas Wn AMP
and .Goodyear eting the AMP-acti.vated
IPivis R shEnteobiatgn’ of afer Snzes. and: s Berid, Bt asspeciic
AMPRNActiratd (MUsY®, and! B’ﬁbl@ﬁaar F;ndpcwaagetm@dthwmmémated

Di sorders, 2, 119 (2002)). Several in vivo studies
rerotein kinasst forthe) teakeentcofype i diabstest, GorRntBive Tarasts-

O@LS{'}? y a do%t ype @d’gbfabb% i ﬁé"?@%’:rsger 2 316 &50@? %eﬁre?él in vivo

"di6diest hafe HWeaminstratedd bepéficidl- eﬁed:texafmbdm Ia@teDand chronic

O A el i ERE T e
(BAdaronSRY ef- aM Eiffet - of " SafihdifhidaZbiélazedSoxamide-1p-D-

4- dar boxam de ri bonucl eosi de treatnent inproves glucose
Zipciwiapesidasinfusion oAsial viMo raldeaseametabeliset énl lgarh/apd) obese

i AP BRLOR2 5T Soonk10%Bho, HE L By P

onrc tr and db/d
nimigazolé-h Adarsiexdmides adbonimllensitey| treatreent improves glucose

SNBSS (1 by TasthipEiaBoleg(ohfEB) it ahefh RpEadS. 56,
8(9002) Hdl@éth@n E. & o4 aR@lchforfié freHfaRCA pOAtsland dbidb

| 'ower'’s oo%%ressure in 25 rats disp g feature of
tmigei with| AIRAR: decregases bigoth glieese tmr@;ae etsonSE;lBlochem and

Biophys. Res. Comm., 294, 798, (2002), Buhl E. S. ef al., “Long-term AICAR
administration reduces metabolic disturbances and lowers blood pressure in

rats displaying feature of the insulin resistance syndrome”, Diabefes, 51,
2199, (2002)). For example, 7 week AICAR administration in the obese
Zucker (faffa) rat leads to a reduction in plasma triglycerides and free fatty
acids, an increase in HDL cholesterol, and a normalization of glucose
metabolism as assessed by an oral glucose tolerance test (Minokoshi Y. ef
al., "Leptin stimulates fatty-acid oxidation by activating AMP-activated protein
kinase”, Nature, 415, 339, (2002)). In both ob/ob and db/db mice, 8 day
AICAR administration reduces blood glucose by 35% (Halseth A. E. et al,
“Acute and chronic treatment of ob/ob and db/db mice with AICAR decreases
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2199, (2002)). For exanple, 7 week AI CAR adm nistration
in the obese Zucker (fa/fa) rat |eads to a reduction

in plasma triglycerides and free fatty acids, an
increase in HDL chol esterol, and a nornmalization of
W08 UE914et abol i sm as assessed by an oral gl RECTER2006/006446
tol erance test (M nokoshi ¥ Bat 30 a/., "Leptin
stinmulates fatty-acid oxidati on by activat i ng

AI\/P activated protein kinase", Nature, 415, 339,
00 )glucose sRAoETIBlions arkiochernand &iophy sy dfyes. ALomrp., 294,

A5 R AN AR, 1 5, Foh PP

te and c ob™~ an
dibéhlétem drag whétforAliCAgndactivates AMPMOIi2 Mo/ QﬂB@h4concentrations

PCT/ EPR0007 0 006% ig Aﬁgs‘)du%ltﬁlac%?ég&o .%SS%H%‘E &88%’7'5"1 of
t’ﬁgﬁ&ﬁﬁ i RAioh THeCHor O SnbBSEridg) i1 s ithel Netet at,

di abet es rm n can acti vat
a‘ﬂ\ddrtfogmlrcmr&ases a&MIBmtlvatEtl qunot@m lihase acti\mylue skéletal muscle

(5Bl Ryt 2 Wads! Bibeld, . #0k 2004 pcanppgh it has

(t%%deteﬁﬁﬁlbd h6 whit 8ktent itdBhf d?étﬁ@ti@: adh Shﬁéﬁébson this activation.
AVP-activated protein kinase activity in skeletal

s with leplin a0® jadiponedtin.-theyglinulataryxebeetof melfenmun ds; indirect

o R0 on\ GE bl KRB (el o), PRoRELFARPIEENbRc

am'btemkineae in Avechanibm efrhéetforania astiordpRe Ui of theinvest 108,

‘L tory eff Qt of tformn. s indirect io vj
{67 4208H I addkarto DRAMRRGRIGIC fntRBientonesevaral apsgenic
( Mnﬁdé’ ﬁé\fédbeé’ﬁ %%lﬁp&? W’?‘CFI'FenIaQt V@&Qaahé '?i?)gél resul%s are

rmn action' nves
(oming availablei tExmesajorpmjr damw@umegatwerﬁuMﬂK dn, skeletal

SLEIELof AEBESL Ty JBAGLARI Sl e LSl o

aemnduaiwreof Glupbss triafBport isldepaidint RROAMPIC aéliffion(Mu J. ef
skeletal is nuscle of transgenic m ce has denonstrated

tHat ‘A Fele dorAdEractivates, prqi@'nnﬂﬂaw dR eanteactier sand hypoxia-
;rtﬁgnﬁxéar gldec%P ﬁﬁ%@g{: iP5k déf REsAINA MolecuMt ey, 1085,

tivated proternd kinase in

d@adn pcand themafdrehylp&ix inat catmym byt seh-gspecifivcel MPaftgsts. tSimilar
7, 41085

l.etal e 2001
SRR 3 ofReF B56iras. M) e bt uptr e Eainest BRced ApAMPK
eAdtiostion. IBiigexpectdd thbt phammadbledie eictivats o AMPK Will Rave
to further define the consequences of AMPK activation.

|keneditse ipe e metaleliphayndedrodiith depraved dluerseadpd lipid
bl RSk R 5 BN Bt Be v
metabolic syndrome, three out of the five following criteria must be met:
elevated blood pressure above 130/85 mmHg, fasting blood glucose above
110 mg/dl, abdominal obesity above 40" (men) or 35" (women) waist
circumference, and blood lipid changes as defined by an increase in
triglyceriddes above 150 mg/d| or decreased HDL cholesterol below 40 mg/di
(men) or 50 mg/dl (women). Therefore, the combined effects that may be
achieved through activation of AMPK in a patient who qualifies as having
metabolic syndrome would raise the interest of this target.

Stimulation of AMPK has been shown to stimulate expression of
uncoupling protein 3 (UCP3) in skeletal muscle (Zhou M. ef al., "UCP-3
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met abol i sm and a reduction in body weight. To qualify a
patient as having netabolic syndronme, three out of the
five followng criteria nust be nmet: 25 el evated bl ood
%ressure above 130/85 mmtHg, fasting blood gl ucose above
RPN abdoni nal obesity above 40" (men) RFT/BE006/006446
(wonen) wai st circunfereneeb-and bl ood |ipid changes
as defined by an increase in triglycerides above 150
ng/ dl or decreased HDL chol esterol bel ow 40 ng/dl
(grergssian 50 siplefpl (Musalen) effenlsr of axerciseie hypelanand AMP-
aghi t c 0
3@%‘{5& g'%%lp i'ent &ﬁ %ugl f?&g@’ aésl'Ii 0? Mek '{H 9??%:&622'
s(szpdm)t)rmd/\mnigut lttaere&)réitﬁe ianaye it pcévenlmdamag@eftom reactive

Byt s, Eki D Sruea e o ek i o
AT Ao AR o1, v

eefdtieahed m‘btemthse e:;holsphwiampnaafcendmehaleG/aymtlase", FEBS

' ' . J. Physi I b..
lorancss, 285 708801 e R AP afROPE cBo e Y Bmerove
Hb@dl%ﬁbuldﬂjf?ﬁ%st&ﬁ%m reactive oxygen speci es.
Endot hel i al synt hase (eNOS) has been shown to be s

acti vam é!ﬂchtmfbtcgtﬁlﬁ&lﬂ(anddd%n\@m%o@bﬁbrwaﬂ aetl\(amrs,rhave

Zt?1os,p or yP&jg .(Vg,? @@SIQ?ﬁM | a?o%eé asmﬂg%n

Letters, 443, 285, (1999)), therefore AMPK activati on
can be used to inprove local circulatory systens. In
addition to AICAR and derivatives, other AMPK

activators have IDESCRIPTION FbﬁqlE@N@EgﬁQQNQZMM us
2005/ 038068, WD 2004/ 043957). DESCRIPTION CF THE

I NVENTION i s US 5602144 descri bes and cl ai n8 new

t hi enoRy :5166?{1 4 QS&%-}G{:;SJS'% 1 cliins %8@@%%%;;@8@& ldef'n%ti\;egeas

treat neuro rve di'se
bepenpalingls avsafyl dfor hiag trtdaaaent:oﬁpemdegenei'aﬁw&hmses It has

s RET Aieyersital dnete, Remaeundi and Sori. het walogues are
Oéctl%t%i?‘ bPAMP-S\AAtES pRiteiRSifise (m%oéﬁd:th%\‘éﬁ@ﬂ?efarﬁr the

obesity. 20 The |nvent|on relates to the use of
deaabment] of d@@tdersesychnawsllatmeametaboh@ @Vpdmne@nd obeSlty

e Ve @i tolta® R Grd S b EoBlRRR ARRE R ' O oednas

incorporated herein, and of certain new thienopyridone derivatives, said
known and new compounds being of formula (1):

RE
OH Bl
=
N R
Z.
N o
(t)

in which
B is CH or N,
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OHBYR | ZENOH (I} 2s in which Bis OH or N,
2007/ 019914 PCT/ EP2006/006446 -7 RLR1 S Zis 2 S
\ R2 z R RR3 X-X RisH t3- RS 0orRSs R4 SO
an i ndependently from one anot her, represent H,
WP&@%?F“I%?F branched (O -C4)al kyl, (G -Ca) cyc|RSAVERIP06/006446
(G -C4)cycl oal kyl (G - C4) al®y¥ — haI ogen or, 10 together
forma group - (CH2)"-, with n =1 to 4, R3 and R4,

i ndependently from one anot her1, represent H, |inear or
branched (G -C4)glkyl, OH |iRyar or branched

(G -C4) & koxy, hal CF3, , n@
i - C6) NHR' R’

is |linear .,or branc
R' is4inédr or,br d (,C -%4) al kyl, opti ona
S option y ubstitut phexoxy,

RS 838

substitw ed anRTno'g
optional ly substituted benzyl 2 or optionall
substituted benzoyl, R5 is i near or branched
(G -C)al kyl, or haI ogerli

O

R' and R?, independently from one another, represent H, linear or
branched (Ciy-Cjlalkyl, (C4-Ca)cycloalkyl, (C1-Cy)cycloalkyl(C4-Cy)alkyl,
halogen or,

together form a group «(CHz)s-, with n =1 to 4,

R® and RY independently from one another, represent H, linear or
branched (C4-Cy)alkyl, OH, linear or branched (C+-Cjs)alkoxy, halogen, CFj,
NO2, NH2, NHR' where R’ is linear or branched (C4-Cg)acyl, NHR", N(R"),,
where R" is linear or branched (C4-Cs)alkyl, optionally substituted anilino,
optionally substituted phenoxy, optionally substituted benzyl, or optionally
substituted benzovl,

R® is H, linear or branched (C1-Cq)alkyl, or halogen,

R® is H or halogen, linear or branched (C-Ca)alkyl, (C1-Cs)cycloalkyl,
(C1-Ca)cycloalkyl{C4-Cy)alkyl,

X is «CHy-, -CO-, -O-, -S-, -NH-, or -NR"’- , where R" is linear or
branched (C4-Cj)alkyl,

and their pharmaceutically acceptable salts,

for the preparation of a pharmaceutical composition useful for the
treatment of diabetes, metabolic syndrome, related disorders and obesity.

Since these compounds may have asymmetric centers, the present
invention is directed not only to racemic mixtures of these compounds, but
also to individual stereoisomers and diasterecisomers, including their
mixtures in all proportions. The present invention also includes

phammaceutically acceptable and/or useful salts of the compounds of formula
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R6 is H or hal ogen, linear or branched (C, -C4)al kyl,

(G -C4)cycloal kyl, (Cl-C4)cycloal kyl (C, -C4)al kyl, 20
Xis -CH-, -CO, -0-, -S-, -NH, or -NR'""'- , where R"

[ i? | i near or branched (Ci-C4)al kyl, and their
BRHWAE i cal |y acceptable salts, for the prSyHPAPI6EH6446
of a pharnaceutical conpositBom useful for the

treatment of diabetes, netabolic syndrone, rel ated

ﬂmgmgﬁ%u %@@:"ﬁ é?'&sz ﬂ%ﬁ%ﬁ@é@ﬁ?gﬂtﬁ)\'\/ ﬁgﬂgﬁu@/ oxides,
ddrfdegél%’teg.ogaﬁﬂély ane\feﬂﬁ?df‘AsuWrﬁﬁngf ThE gsentaiﬂ\éention

conpounds, also to 1 ndividual stereolsoners

dilsts ercarnpassesodiugs lofidomgouhds of fonmutailes | n al |
proportions. The present invention also includes

phar maceutical ly acceptabl e and/or useful salts of the

conpoy@sacids Lged T rahd\Brefiifalichl 8Pthe Mﬁﬁ@&@ﬂﬁll%t@ééﬁtable

-8 (1), including acid addition salts. The presen
i salts ndreoimosganic iatcoriganic asidgedhe tosultiog saltsegre der axample

- h . p
ot YO Hlder, 5 fotes) BuftREEAGRurafRE: i dipgeno-
sphbsphatesdgitrites] inaledtdys; farepales] itifflucpdaddistes, 2-naphtalene-

phar maceuti cal L}éﬁlacc ptable salts are inorganic or
Qnates apar@dtolupResylionates. ng salts are for exanple

hydr o (of & ' ] :
ydr ogiNeOl8Ron 'él’éé)(rjlféﬁ’étgg‘otg?quﬁ%%%ﬁyeasc’cegfable salts with

hydr ogenosul f at es, trates,
narpaeit @ indrganicdtases. The fésultingasaitsaaredpr examplet sddiume -salts,
sui,f onat es a-t ol ﬁ"gnesul fonates. 10 The invention

ach%sq"ﬂpzﬁg@p'? 'uﬂhsﬂl ceutically acceptable salts with

or ganiTheGhvemtiyroaigs Gelb&ssen théhmits aseltfonthesetitas résaiution of
exanpl e sodiumsalts, potassiumsalts, lithiumsalts.

The regameaiePon al so relates to the salts used for the
hi r al ' f j I t
chiralad e3§ ésf’%@.fgll&pﬁﬁr Eﬁi‘?é‘i%&ﬁs ({:rfn gﬁdﬁ%ﬁp @-oldifo-

followng chiral acids cafi be used:
Heenzoyltartaricaracid,adi el -dit©)beinzdyltattanen zmid, t §+)tLadit@,Giq-tdjuyl-

(teraifiectd, ok B p-tolivd Brbicadl; (R acil (P
&?hl_ib acid, - (+)caniphotie @a&_:,di-)(c;hmhmia,c R_i(‘-b-dﬂ"-_binaphtalen-
(- );canphoric acid, R-( &+ , 1' - bi napht al en 2,2 -diyl !
s drdiycmsiragammdesehonic) Co-sapphanic agid o-)-campbaniggid. dS)
a(%-@*pl‘(eﬁlrlpropionic acid, (R)-(+)-2-phenylpropionic acid, D-(-)}-mandelic
acid, L-(+)-mandelic acid, D-tartaric acid, L-tartaric acid, or a mixture of them.
Also included in the scope of the present invention are prodrugs of the
compounds of formula (}).
The term "prodrug” as used herein refers to any compound that when
administered to a biological system generates the "drug" substance (a
biologically active compound) as a result of spontaneous chemical
reaction(s), enzyme catalyzed chemical reaction(s), and/or metabolic
chemical reaction(s). Standard prodrugs are formed using groups attached to
functionality, e.g. HO-, HS-, HOOC- , R;N-, associated with the AMPK
activator, that cleave in vivo. Standard prodrugs include but are not limited to
carboxylate esters where the group is alkyl, aryl, aralkyl, acyloxyalkyl,
alkoxycarbonyloxyalkyl as well as esters of hydroxyl, thiol and amines where

the group attached is an acyl group, an alkoxycarbonyl, aminocarbonyl,
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20 (+)-2-phenyl propi oni ¢ aci d,

(R)-(+)-2-phenyl propionic acid, D-(-)-mandelic acid,
L-(+)mandelic acid, Dtartaric acid, L-tartaric acid,

or a mxture of them Also included in the scope of
MR20/Ee8ht i nvention are prodrugs of the cOMIBER2OES/006446
formula (1). The term "proehr@g™ as used herein refers

to any conpound that when 25 administered to a

bi ol ogi cal system generates the "drug"” substance (a
mhﬂspgaf@apr ysudfata. VRrodaugso must unlesge some form of a chemical

heni ' Sohu : d. ..
JRERIGHERE B BRUEEs e PSR L T BB s or s o
r;ﬁecmrﬁonéfsme t?blagld:_anxd ameIwg ﬁomcﬁ(l)ﬁ @bn‘Hgicaw'?H.%g\egpmdmg is
ttached to, functionality, e.g. - - -
plogicg aetiva, sepualy Howsdhan fie g itbel and sefvesgt to imprive
j FNO. d OB;i b4 b :
(SR oF Setet( kAR CRfro R GrOfiob DAty pharfidbodfhamic
aidtiylife, etcyl , aral kyl , acyl oxyal kyl,
al koxycar bonyl oxyal kyl as well as esters of hydroxyl,
thiol and am nes where the group attached is an acyl
gr oup,|n ebcatdehECRtR ARE! pre8BtNRVBREEM AN ¥O FH7 hBAHY 1the
PCT/ EP2006/ 006446 -9- phosphate or sulfate. Prodrugs
rfolawingderme arendefinedrwith thecfollawing meaningst sindegsi expliclly
0 > conmpound that is biologically active or is
agt&%rugog%érrggsfe'of the biologically active conpound. In
sone Jagcermt‘litedradragecha ((iO))allkyE adfeys Rcsatumated aliphatic
usual | ﬁ\og_'es,s than the drug 1tself, and serves to
i GFpYPY, ivchiding straight shaiaATranehach ERAMNigMRS etk rggpups may
: 1 : £l ¢
e SYRiriaRly sybitutcel SLTBBELOR Dollel nalriyl v Frophl buty.
Heopropyl, ishbutyl, det-buliyhgec-butyh are defined with the

fol | owing neapi ngds, ,unl es icitl " Q. St ated

ot her viedeM i B pYohcid €5 rbileallyll Bigts & Fisinprony or
r&ycibatyt.o saturated aliphatic groups including

strai ght chain or branched chain groups.

Al kyl
may Hdedermotinganorsbpached, (enCelagyl: sfpes @rﬁia@%dﬂ 3ﬁﬁmm
C ol . il !
B -08 BpsiiCin St cpal-5e5BRthea Al etlps o

(gtbunmmgsclbeabmanallyeg‘l@sﬁtuteﬂ.@witawn ¢Py-Celacyl groups in::lude
U SHthond b e AR o B ohs -5 2o

The term “halogen” refers to Cl, Br, i, F.

The term “optionally substituted” or “substituted” includes groups
substituted by one to four substituents, independently selected from lower
alkyl, lower aryl, lower arélkyl, lower alicyclic, hydroxy, lower alkoxy, lower
aryloxy, perhaloalkoxy, aralkoxy, heteroaryl, heteroaryloxy, heteroarylalkyi,
heteroaralkoxy, azido, amino, guanidino, amidino. halo, lower alkyithio, oxo,
acylalkyl, carboxy esters, carboxyt, -carboxamido, nitro, acyloxy, aminoalkyl,
alkylaminoaryl, alkylaryl, alkylaminoalkyl, alkoxyaryl, arylamino, aratkylamino,
phosphono, sulfonyl, -carboxamidoalkylaryl, -carboxamidoaryl, hydroxyalkyl,
haloalkyl, alkylaminoalkylcarboxy-, aminocarboxamidoalkyl-, cyano, lower
alkoxyalkyl, lower perhaloalkyl, perhaloalkoxy, and arylalkyloxyalkyl.
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al kyl -C(=0) - groups including straight chain or
branched chain groups. Al kyl groups may be optionally
substituted. Suitable (C, -C6)acyl groups include 20
acetyl, propanoyl, butanoyl, pentanoyl, hexanoyl,

WQYWUPWPIM . The term "hal ogen” refers to O, PEI/EP1006/§06446

The term "optionally subst+d0t-ed" or "substituted"

i ncl udes groups substituted by one to four

substituents, independent|y selected fromlower alKkyl,

| oner Theyundedyieg abigrkyof, thewinaveation ywas clo Hiiseawey, novel

I [ | X I

sBAfFosT Reling BRI BroBpHieR Ir pAREINAL BRSEMich gom pp used

e prspane atddicamentg) do, am no, guani di no, am di no. hal o,

| oner al kylthio, oxo, .acylalkyl, carboxy esters,

car boR§F0 dlf&%%&%ﬁﬁ!»@#@%ﬁ%ﬁ%é@ﬁ%%9n- has dgeryfpund that
. al " .

6 KoRPRRBE 1 g BAGE . KRR BRI ARG Y,

poasdssx yaludbld Iphlaematologicalr popmmieaThéy drgdabeytd lagtivate

I Kyl ,., al kyl am noal kyl 0OXY .
SRS e PR 6 AR amarten gasigl by e
|enestiopesfiraliPr! Kyl , per hal oal koxy, and
aryl al kyl oxyal kyl . WO 2007/ 019914 PCT/ EP2006/ 006446

-10 Thbeusaspoyndy arg epartigplarly e suitaklet fasn thes tregtment  or

' . A 0 ' abl e properties,
l(yﬁé @ﬁ’!ﬁ%ﬁf%gl’?ﬁgs@%ﬁ& ﬂfﬁ S@HOE%' \ég égﬂpt 0 prepare

medi cIhentcompdundsdicag ttheefareerbedusant aof niduicinal active
i nventiqQn, 'ht has been found that tg _compounds of
CREPOYPARIm, human andivetaenary sRedicigeol adsitign ReKase sutable

R tiﬁtermé’éiéf%”ssgror"gé:réﬁgﬁr% RAREFBSRhOSlirR! pose ﬁge €daluable

i
They are able to tivate AMPK and are therefor
pnoperts, for treating disorders regul ated by the

i t abre Jgoy pdneiohef, EBPOURE S5 RBhiar Ih3{encompass
doaipaunds knswa fieim USsY 602,048, aowel iak newldempssundsunds

can therefore be used as nedicinal active conpounds in
human and veterinary nmedicine. In addition, they are

sui t alyhg Spr@éeﬂt Wﬁ@rﬁ%ﬂi}@%rﬁ%% %‘IsoB?&PéIﬁé f&s@éﬂ”ﬁé\:&s compounds

conpounds possessi ng operties. 1Is
af fomigaenh),i (lp)eand okmps defined tbeiownall gsomnppurds digslosed in

3%%@23@44‘? "RYBtHer M oSO Fidk 61 Bfmile' (125 [1§Vand (1c),
forming the entire set of compounds of formula (I) as defined above.

Therefore, the present invention further relates to compounds of

formula (I):

N .
H (In)



The present invention therefore also pertains to such
new conpounds of formulae (1A, (IB) and (lc), as
defined bel ow, all conpounds disclosed in 20 US

2,144, together with conpounds of formrmulae (1A,
‘%P% W% 1c), forming the entire set of corf§IURTAY6EP6L6
formula (1) as defined abovdl -Therefore, the pr esent
invention further relates to conpounds of fornula
(1A:.R %I BYAR I ZA %N O25 H (IA W 2007/019914
pCT/ EPYYBBN006446 -11- in which );CR or 1 2 R RA
A wherein R A and R2A, inde dently from one anot her,

represent s (CR!C4)cycl oal KYIA or ] g
(C, - CA)€ycl oal kyl 1L-4) al kyi oget heR up
-(CH2)IA, with n =/f7 Yo 4, Bg'R R3, R4, RS, “affd X

bei ng Zs defi Vet

phar macguti caﬁéﬁ acceptabl e safts. Yo The pr&Sent

i nvention al so enconpasses MW conpounds of ¥ ornul a
(IB): R6 OHBYRB | ZEN O H (1B)

wherein R's and R?, independently from one another, represent
5 (C4-Cs)cycloalkyl or (Cy-Cy)cycloalkyl(C1-Ca)atkyl or,

together form a group —(CHa),-, with n = 1 to 4,

B, R, R%, R%, R®, R® and X being as defined above in formula (1),

and their pharmaceutically acceptable salts.

10 The present invention also encompasses new compounds of
formula (Is):

(ls)

in which
15

Regis Hor

wherein R* and R* independently from one another, represent
20 optionally substituted anilino, optionally substituted phenoxy, or optionally
substituted benzyl,
B, -Y-Z-, R', R?, R®, R® and X being as defined above in formula (1),
and their pharmaceutically acceptable salts.
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in which 3 RA is XRBis Hor R A wherein R3 and R4,

i ndependently from one another, represent 20

optionally substituted anilino, optionally substituted
phenoxy, or optionally substituted benzyl, B, -Y-Z-,

VR 2000919985, R6 and X being as defined above PETEBRISGIMGS16
(1), and their pharmaceut+d@+y acceptable salts. WO
2007/ 019914 PCTI EP2006/ 006446 -12 As new conpounds,

the present invention also refers to conpounds of

f or nuiAg newesompeunrds, tie pregent invetinp alsp refers to eompounds of

?@‘{'&@ﬁﬁs .is linear or branched (C, -C4)al kyl,

- )E"CIoaIkyI, or (G -C4)cycloal kyl (G -C4)alkyl,
B, -Y-Z-, R Rl, R, R3, R4, R5rp&Nd X being as defined
above in fornmula (1), io a ﬁé?r phar maceutical |y
acceptabl e salts. ByOtbhaBraceytical ly acceptabl e
salts" is meant the Jariodb sallts obt ained by reaction
of conpounds (1 A) ' Lhds or bases as
previously disclosgd fof conmpounds of forrmula (1).
These salts al so inglu is salts useful for the

chiral resolution of i_l\it he Cacennt es.
(le)

in which

R® is linear or branched (Ci-Cslalkyl, (Ci-Ca)cycloalkyl, or
(C1-Ca)cycloalkyl(C4-Cj)alkyl,

B, -Y-Z-, R, R', R%, R%, R%, R’ and X being as defined above in
formula (1),

and their pharmaceutically acceptable salts.

By “pharmaceutically acceptable salts” is meant the various salts
obtained by reaction of compounds (la) to (lc) with acids or bases as
previously disclosed for compounds of formula (). These salts also include
salts useful for the chiral resolution of the racemates.

The present invention also encompasses the isomers of compounds
(1a) to {lc) as defined above. The term “isomer” is as described above for
compounds of formula (1) and comprises not only racemic mixtures of these
compounds, but also individual sterecisomers and/or diastereoisomers,
including their mixtures in all proportions.

Also encompassed are the oxides and solvates, as well as eventual

tautomeric forms of compounds (la) to (Ig), and their corresponding prodrugs.

The invention relates to the use of compounds of formula (1) and their
salts as defined above, and also to a process for preparing these
compounds, and their salts, said process comprising the steps wherein:
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The present invention al so enconpasses the isoners of
corrpounds (I'A) to (Ic) as defined above. The term
|soner is as described above for conpounds of
nul a él) and conprises not only racemic mxtures of
e2§lé7/01%9 tpounds, but al so individual st er eoi NOHER2806/006446
and/ or di ast ereoi soners, —20 3 el udi ng their m xtures
in all proportions. Also enconpassed are the oxi des and

sol vat as_we ventu tautoneric fornms of
con‘poJﬁds I&'“Q%‘r%s‘?!)omé Edl)nelr cor r espondi ng
prodrugs. The invention rel ates thsthe use of
conpounds oWQOOCnul a (1) and th ' 25 salts as defined
above, and also tofa prcess f prepari ng these
conpounds, and thelr sallts, pr ocess conprising the
steps wherein: WO MMATARCTI BR2006/ 006446 -13 1)
a compound of forrrulq(ll) WDC~Y NR I H(II) in
which B, R, R6 and - ¥ Z- have the above-nenti
meani ngs, and Wis a s (G-C4)alkyl, is tree(ﬁgd with a
cycli shmpichgent, and 2) V\,here appropriate, a radical R
in a conpound of fornula (I) is transformed into
anot hd}: nrRp.alau and -i-Z+ havethe abpvermgntionshameaningsoand Wris a
and/ or a conpound of formula (1) is
ﬁve‘\)@e |nto one of its 10 pharmaceutically
acceptssatréatedahztrsalcycliwigwggarlteam&d with an acid or base.

ands o) pat AHBIS REPRBafe, FASUGH R In R compourt ghfprmuia (1) s
ﬁ?é%d&a}fﬁ@ Mrﬁb%@w eF(‘O'th‘@?éIﬂ(‘/"forﬁ'ﬁt‘\’g amBfHYr "&inpound of

i ndicated 1 n association with above defined fornul a
(frymutah@), rang/eran oomgowdepfsffqmwﬂ {3Hs-conveded intp. one of its

wg@ragg%ca@ﬂgtg%t% ees:altﬁI b@ﬁé\ﬁ%t{gﬁ@ﬁ vqﬁzan Iggidsor base.

pr ef erlldridbss dxpressly Raditaledpitherids® - thieyradicalsdand/or parameters
B, R, R' to R%, X, -Y-Z-, and halogen have, both above and below, the
meanings indicated in association with the above defined formula (1).

The radical X is preferably -CHz-, -CO-, -O-, -NH-, and, furthermore,
-NR"'- or -S-,

B is preferably CH, but also N.

The group -Y-Z- is preferably 4-R'-5-R%thiophen-2,3-diyl, and,
furthermore, preferably 2-R'-5-R%-thiophen-3,4-diyl or 3-R'-2-R?-thiophen-
4,5-diyl.

In one preferred embodiment of the present invention R is preferably

H, and, furthermore, preferably unsubstituted or monosubstituted phenoxy,
specifically and preferably o-, m- or p-methylphenoxy, o-, m- or p-
methoxyphenoxy, o-, m- or p-fluorophenoxy, o-, m- or p-chlorophenoxy, and,
in addition, preferably o-, m- or p-trifluoromethylphenoxy.

In an other preferred embodiment of the invention, R is preferably
unsubstituted or monosubstituted benzyl, specifically and preferably o-, m- or
p-methylbenzyl, o-, m- or p-methoxybenzyl, o-, m- or p-fluorobenzyl, o-, m- or
p-chlorobenzyl, and, in addition, preferably o-, m- or p-triflucromethylbenzyl.
Furthermore, R is preferably unsubstituted or monosubstituted benzoyl,

s b B
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furthernore, preferably 2-Rl-5-R2-thiophen-3,4-diyl or
3-R1-2-R2-thi ophen- 4,5-diyl. 20 In one preferred

enbodi ment of the present invention Ris preferably H,
and, furthernore, preferably unsubstituted or

WORBY MBI t ut ed phenoxy, specifically and prRGIERIHIEPGIL6
o-, m or p-nethyl phenoxy,""ol‘}—m or p- nethoxyphenoxy,
o-, m or p-fluorophenoxy, o-, m or p-chlorophenoxy,

and, addltlo eferably

pSFtePfﬁPP r 8%t R ‘Efﬁ‘le %5 Ph Bﬁ"%if‘)‘igﬁn%mé-f relf- OF P-

SHBPRkK {I?’étlt t f OLhI?I bP}gQH{c)Jr&Sbnszf - H’h%fb%mdfob??zggf,layd. in

unsubs d or non tituted benz specl
aadﬂntmmfme&mablyoe- mm- cnrrp-tpﬂmm'omeltl'wmmyl. d=yrthermore, R is

oAb apbstifd &7, GarBrutttied creings ; sbeChicalyo and
Porefdrably &-ORE tahH-ReMRYaRilind; W-t Hﬁrd?fﬂlﬁ)etr%ﬂyﬁnmhéf 85, 3R ¥r p-

unsubstituted or nonosubstituted benzo
Zooreaniwl 0-POF/ EHPoberaardling andyin gg@@om pwfm;abbm@ m- or

N or p-nethyl benzoyl, o-, m or p-
néﬂ@x%ﬁ%@ggﬂmlﬂé m or p-fl uorobenzoyl o-, m or
p- chl Qn cllitiony IR usaméferably @dm-torqnnutmphbﬁo |, fn-.orm-N,N-

or p-triflouronethyl benzoyl. Furthernore, 'S

;ﬁl@\e&mWoehgm i Pt 6B OFT rRyARRtARIdARheNeRY.af-l i Mo, OF P-
I f

;ﬁﬁg*%@zﬁ/gnb-?f rﬁn%rga N R! o?&@mar)/arﬂlpﬁb?(@zﬁ 7B p-acetamldo-

pberfzyl) a-pami dri p\-mtrcbenzoyl OF, m—@hlp@Ndﬁ-ﬂlmemglananobenmyl 0-,
rifluo romsthyla

ddi t f bl -
1l T aclARdaRREN . o B dbripoaiing, 'y - of SNN-

Pdnﬁieiﬁ;ﬂ%%%ﬂ‘no%ro th- @Irp-@cékaw'ildgérﬂmd"y' am nophenoxy,
o-, M_or p-ace m dophenox

nitr otfénﬂllandoR afﬁ ptﬁferpbly ¥l. e, %h El@b@rﬁf}d in @ddition,

rofi 8 BT SELANN 0 T o8 bk SRTBBI o

mcnmwtﬁmethtzmnm')dx.y ﬂuoronehloro@rtnﬂmrom’dthylno o-, m or

p acetpa %\'J%qu?%n r%ﬂlg”k;%'w %F:e SEeferabI y H,
met hVISOrﬁé Wéferr&&'d?é%as 6F90mb8urﬁf§dér'é' ésgaresée% BY w#ouewmg

bro are 1 nh each pr ef er-abl

aranlah fmrmalma {labto (lest Mehich metraap@nd ta denmyladhl o whmh the
AR L BB 4 P8 ke i e
M RIses&iatiomwith femiutd (19 an which:

in (la}, B is CH;

in (Ib}), Bis N;
1

R
in (Ic), -Y-Z-i
in (Ic) is Rm,

S

wherein

R'is H or CH;,

R2is H, CHs, C;Hs, Clor Br,
R%is H, CH3, OH, OCHj, F, Cl, CF3, NO2, NHz, N(CHa); or
NHCOCHs,,
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partial fornulae (la) to (le), which correspond to
formula (I) in which the 20 radicals which are not
designated in nore detail have the meani ngs indicated
in association with formula (1), but in which: in (la),
WO2Q0781914 in (1b), Bis N 25 R in (lc), -YPEI/EP0p0G446
wherein 30 R is Hor CI—B,—F@i—S H, CH3, C21-15, d or
Br, R8is H CH3, OH OCH3, F, d, CF3, N2, N-12,
N(CH3)2 or _,NHCOCH3, WO 2007/ 019914 PCT/ EP2006/ 006446
- 15- R4|sﬁ-|'5h‘5|s Hand Xis -CH2-, -CO, -O or
-NH- 5 Y-Z- is RZS3 X 10 Ris Hor R4

i's Hor%ﬂ% %idISH CH3, CQ2H5, d or Br, R3is H,
CHS OCH3, XAs -CHqr-COF3:0-dr5NR4; is H, and X is -CH2-,
-CO, -0- or -NH; in (le), Bis CH

R
in (Id), -Y-Z-is m
R .

S

RisHor

4

R
R'is H or CHa,

R2is H, CHa, C2Hs, Cl or Br,
R%is H, CH3, OCHs, F, Cl or CF3,
R*is H, and

X is -CHa-, -CO-, -O- or -NH-;

in (le), B is CH,
R1
-Y-Z-is
s
R™" g
Ris H,

R'is Hor CHs, and
R?is H, CH3, C;Hs, Cl or Br.

An other preferred embodiment of the present invention relates to
compounds of formula (1) (formula (If)) where:

B is CH,

R and R® are each H,

R
-Y-Z- is z/z_\i
R

S
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R 20 -Y-Z- is2 RS RisH RLis Hor CH3, and R2
is H CH3, CH5, d or Br. 25 An other preferred
enbodi ment of the present invention relates to
conpounds of formula (1) (forrmula (1f)) where: B is CH,

WO aAIB8l4re each H 30 R -Y-Z- is RZ S WOPCI/EP2006/006446

2007/ 019914 PCT/ EP2006/ 006446 —~16- wherein R is H,
nmet hyl, ethyl, isopropyl, isobutyl, cyclopropyl, R2 is
H d, ., Br.or methyl, or, s Rl and R2 together formthe

groupw-h(afﬁ—'ﬂ) 4-. Preferred conpounds of formula (If)

are: R'is H, methyl, ethyl, isopropyl, isobutyl, cyclopropyt,

4- Hydr gxy- 2, 3-di rretK | - g phyenyl - 7¥|—t [ epnoF%, 3-b] pyridin
- 6- on& is H, Cl, Br or methyt,

2- Et h}sl_ - 4- hydr oxy- 5- phenyl - 7H-t hi eno[ 2, 3- bj pyri di n- 6-on
e, 107~

ZEjBr 0 R -athd R tiiogethed favet thel group heéDMb)s-(H- t hi eno[ 2, 3- b] pyr
i di n-6-one; -

2- Br ono- 4- hydr oxy- 5- phenyl - 7H-t hi eno[ 2, 3- b] pyri di n-6-on

e f f :
2. cnl brefered compounds of formula (1) 81y oyl - 7 t hi eno[ 2, 3- b

] pyr i dittydFoxy@c3-dimethyl-5-phenyl-7H-thieno[2,3-b]pyridin-6-one;

> = o0 YA Pyl s e ZHRRna 23 Blyridi sloher "L 2 3P

] pyri 8|

g: '(%g_Q%ni’o—hﬂﬁrﬂF&@B-w@tlﬁl@ﬂhe@ﬁ?ﬂhmﬁ,%ﬁb}mﬁiﬁfﬁﬁﬁ
- 2-Bromo-4-hydroxy-5-phenyl-7H-thieno[2,3-b]pyridin-6-one;
- 2-Chloro-4-hydroxy-3-isopropyl-5-phenyl-7H-thieno[2,3-b]pyridin-6-
onhe;
- 3-sec-Butyl-2-chloro-4-hydroxy-5-phenyl-7 H-thieno[2,3-b]pyridin-6-
one;
- 4-Hydroxy-3-isopropyl-5-phenyl-7H-thieno[2,3-b]pyridin-6-one;
- 3-sec-Butyl-4-hydroxy-5-phenyl-7H-thieno[2,3-b}pyridin-6-one; and
- 2-chloro-3-cyclopropyl-4-hydroxy-5-(3-phenoxy-phenyt)-7H-thieno[2,3-
b]pyridine-6-one.
An other preferred embodiment of the present invention relates to new
compounds of formula (1) (formula (lg)) wherein:
Bis CH,

R and R® are each H,
1

R 4
-Y-Z- is ﬂ
RZ

S
in which

R' is cyclopropyl,
‘R%is H, or
R' and R? together form—(CHj)a-.



10

15

20

25

3¢

3-sec- Butyl - 4- hydr oxy- 5- phenyl - 7Ht hi eno[ 2, 3- bj pyri di n-
6-one; and -

2- chl or o- 3-cycl opropyl - 4- hydr oxy- 5- ( 3- phenoxy- phenyl ) - 7
WO2TENB12, 3- b] pyri di ne-6-qQne. 20 An ot her PREVER20G006416
enbodi nent of the present |ﬂqéﬁt|on relates to new
compounds of fornula (1) (formula (1g)) wherein: Bis

CH Rand R6 are each H R 2s -Y-Z- is/ SRZ in
which Rl is cyclopropyl, R2is H or 30 Rl and R2

t oget ppsfor@tBontddtnds of AMRDA4 ﬂé%914 PCT1EP2006/ 006446
-17 Preferred conpounds of fornuladibe are: -

4- Hy dAdlydrexyephanyb 58, 7.8 detrahydaoniébenze] 4.6ithiehal 53+ hi e

no[2 lﬁﬁ%‘ ? i‘I one and 5 -
3- Cycl EY oxy-5- phenyl - 7H-t hi eno[ 2, 3- b] pyri di
n- 6- OBeCycI@lﬁpﬂMLﬁ?dl@fx yisoptaHyR ¢ H) thisk[2\8.0]pyilin-8ne.

starting conpounds for their preparation, are
ot herwi se prepared by nmethods which are knovvn per se,
as d&nmpayndsiof formula(l),rsawell @s(therstasiagnsoempoundador their

SRR e Snaict Bipefed BY BRlarHnich TRAHRER 557 se. a5

@xecabddiinnbeViteratgre Hort drgmiple inntﬂb?lfstanudr@fwoﬂk@\/\ay@f as
in Journal of Medicipal Chemstry, (1994

Heyhen\ysyl, éﬂﬁihgﬁm.cﬁrc@uaplseh%rcmra@ct h%@ﬁdllftWSﬁﬁ'C
e e

wﬁgﬁﬁ?@ﬂf%w{“ﬁ. S cont 'xt ,ﬁ%qggfﬁﬂc[ﬁuyg' %‘Z@ér’r‘gec[émo‘{ouma!

\air Medicinalh Chamistry, k(18@4), par, QGOBuMOSD santli specificallpounder

t d det t
e SR wle RS KitEprid, g SLiRbLE Tor e Said, Byl
rlﬁtthlis%@hﬁstxt?d_usfefﬁﬁ 4186 bbﬁ‘ﬁédé eﬂva’ﬂaﬁtslwmdhtarea(r@wwér%%ut

i mredi ately subjected to further reaction to formthe

owhigh arrigolgnentiRneddiaralimmorg detail.

If desired, the starting compounds can also be formed in situ, so that
they are not isolated from the reaction mixture but are instead immediately
subjected to further reaction to form the compounds of the formula (I).

The compounds of formula (1) are, for example, obtained by treating a
compound of formula (I) with a cyclising agent, preferably a base. Examples
of bases which may be used are potassium or sodium alcoholate, such as
potassium or sodium methoxide, ethoxide or tert-butoxide, in an inert soivent,
preferably the underlying alcohol, NaH in dimethylformamide (DMF) or
KN[Si(CH3)3)2 in an inert solvent.

The cyclisation reaction is expediently carried out at temperatures of
between about -100°C and about +160°C,; it is preferably carried out at a
temperature of between -85°C and +50°C.

Suitable inert solvents are, in particular, alcohols, such as methanol,
ethanol, isopropanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl ether or ethylene glycol monoethyl ether (methyl
glycol or ethyl glycol) or ethylene glycol dimethyl ether (diglyme); ketones,

such as acetone or butanone; nitriles, such as acetonitrile; nitro compounds,
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The conpounds of formula (I) are, for exanple, obtained

by treating a 20 conpound of fornmula (Il) with a

cycl i sing agent, preferably a base. Exanples of bases
9y be used are potassi um or sodi um al cohol at e,

‘Q,’Qc,zﬂ“"é{’ég pot assi um or sodi um net hoxi de, et h o CAEEPBI6/006446

tert-butoxide, in an inert—d8vent, preferably the

under | yi ng al cohol, NaH in di net hyI f or mam de (DMF) or

KN Slg % 3]2 in an jnert solvent. 25 The cyclisation
JHtremelianeretiirphenzene; 66""85?"%@C'ﬁ%n%@ha@%f@ﬁ“%ﬁc'd

t b I
5 800 ARt psBRS S, 7N olate; camidisb ST 33 D,
ﬂlmeﬂwlaeetamade crrdiexenteth)ﬂrpdap_sphor[mtrlanudlé &dMPA)c stilphexides,
SRR AR Sisheddelotthon SR Cabrgated ghocatbons
‘Qut::ﬁ %Errﬁé’tﬁbleﬁbh:‘h!orldeebﬁIBFBfSFn?ftHEHBrdeTﬁﬁéné’r1 ﬁuo%ffél%e hane

gl ycol ethers, such as ethyl ene gl monoret hy er
o:r carbwll tetrachybridei andahy:c&ocgrboes heic (aﬁelnevgﬂne geyolelunnether

é?ﬁetséfs Qét%’n’s’ e"éléﬁ'&‘ﬁ-'r%%gg@%g& Xtﬁd'{"h'h Bﬂ%h other are

ry|§d$d|ggle such as acetonitrile; nitro conpounds, WO
2007/ 019914 PCT/ EP2006/ 006446 - 18- such as nitromet hane
or ni In BireRempaundsphiig, famulc(ibs W & ereferabhometieylagnd, in

t cid; esters, such as ethyl acetate; am des,
(Hddﬂfoﬁ é% di met hyl acet am de or hexanet hyl

phos pfl‘be | staltln% am'lgmt(ntlkflb'f)forrzuuh nppﬁiajérelse pmﬁparbd &y rgnethods
OoXIl de; car n | | de C 0 ate .

MWL B KOS it Sea DRy | Bhc XA qamely] o 2eATBinRr4-

trﬁétﬁmf%ﬂ'@r@@ %Eﬂ:ox%iva?e ds cakefeacWithN9or %&aﬁﬂé’oﬁhenylacetw

tetrachl oride; and dr ocar bons, such as hexane,
whlorideeimm an hisert spb»\embneesuIMQJenetm fopmatien off xmethyk 2-

hetligedaifis b bRRRASESEES oS | P 34 L ahlgtemny

roatrind ogaad temperat?rest(dﬂ ?eM“eenealswt 0°C carit abdswtltnﬁmgc the
S rmul a ar e et nods

JRRGNs prats cRFled put #h'e&“y"eﬁa 2ot @ ‘b-‘qywet hyl

2 am ﬂ%“rurtﬂSFrFk?( gt Bb%?é’l@% &ﬁ@ﬂbé’& ndSoft RARURE (1 IQ into

for exanpl e acet [oride in an I ne
smothantcpmp@smtitof rlge lforrmﬂae(lo by mnwmngfthmmyal R inte another

T 58’ Sélpgoc ?eé%:i'nn e by re uchb tnr\}oogpoeu%% (‘?orceaxa%‘?ﬁix b%tr?ydro hénatlng
on Raney nickel or Pd/charcoal in an inert solvent such as methanol or
ethanol) to form amino groups, and/or functionally modifying free amino
and/or hydroxyl groups, and/or liberating functionally modified amino and/or
hydroxyl groups by solvolysis or hydrogenolysis.

Thus, free amino groups can, for example, be acylated, in a customary
manner, with an acid chloride or acid anhydride, or alkylated with an
unsubstituted or substituted alkyl halide, expediently in an inert solvent such
as dichloromethane or THF, and/or in the presence of a base such as
triethylamine or pyridine, at temperatures of between -60°C and +30°C. Free
hydroxyt groups can be alkylated in an analogous manner.

If desired, a functionally modified amino and/or hydroxyl group in a
compound of the formula (I) can be liberated by solvolysis or hydrogenolysis
using customary methods. Thus, a compound of the formula (1), in which R
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carried out at tenperatures of between about 0C and
about 200C, the reaction is preferably carried out at
bet ween 60C and 90C. It is furthernore possible to
convert a conpound of fornula (1) into another
VOY Y 1bf the formula (1) by converting t hCTARRE006RI6
into another 20 radical,—fd® exanple by reduci ng nitro
groups (for exanple by hydrogenatl ng on Raney nickel or
Pd/ charcoal in an inert solvent such as nethanol or

ppeasents tRHCOM N Aini-A gFamp for snameflaﬂcwmeﬂy intothe
Btk g?ﬁlﬂnég: Bl Bf o%@daol } EVAARER R e @0
in e r oxyl

Eei ona am no’ an
gr oupHebq—aboVe/oIAysrepresentsyw d@eaolmslbsancmédﬂlnmer falled, for

am no, gro cap,,for exanple, be acylated, in a
Flﬂlé “'?yirﬂ BTI with an acid chloride or acid
anhyd Wc?l‘éted)émﬁflé%f Qﬁ@ fbri‘HuH‘(lPTh leE‘.ﬁ WS bhény ‘?é’du@él or pyridyl

substituted al kyl halide, expediently in an ine
sadicanis gubstntutgd ghesh byr SWECRAN caor berwlea\add/resulmng tinethe

ﬁ{)ﬁ?i‘nce a base such.as triet Iagl E pgr dllne
{fher tu'?%s"%?e?t? ARHe SRVERES EPkeC*aBPe.
Wra@mub deabak el icladval eBly itfealifg affhd 3AtH methanolic
manner . esired, a functionall K-Hm)dl fied am no

mﬂasﬂurﬁ yndsxjde fobitien at 2 tempgiatiie GmRNRed beiwaes abgut

q81l bkerated by solvolysis or hydrogenol ysis using
cus?omary net hods. Thus, a conpound of the formula (1),

| n mmraomemmumapmmm tHePRbe%yY| Gadidalor pyhidlyl radical is

oRSRTH SneR BV R <t PaiShiinch dea i i e fomation of the

(dohe‘sﬁoﬁ&"lh& 'hy&’rd&?loﬂé}w&és F’!Weﬂimpl@"che éiﬂéf%’ @i’ﬁ’b@ cldaved

represents a'linear or branched | ower alkyl,

dwartigatingethem with edlmathylssuloplwlwoamrwae tq«vmplex for

o r{ B, PR st DY or AR afbudiie B py usin
rteeml with yfidine hwdréhmmslorramnnet hedobalidesy) cmdiet@lwpyridme
BBCBlerd: isy atouk: TALCTARS Evior oW UeRHRG them B odisoRRIVH
*H&*h%rﬁ*ﬂ 8#?&éltn' t@ﬂ:e% # dbslPsi@kypec conpri sed bet ween

about 10 20 to 140C. Ethers of the formula (1) in
whi chA hesprintpe foasautaal(l) arppei cynvertedi with ans acid into the

Uidd HLRCARS B 7 B8R By o8B eqlifaidht bl8nbtks of
the base and of the acid in an inert solvent such as ethanol, and then
evaporating. Acids which yield physiologically harmless salts are particularly
suitable for this reaction. Thus, inorganic acids which can be used are, for
example, chosen from among sulphuric acid, nitric acid, hydrohalic acids,
such as hydrochloric acid or hydrobromic acid, phosphoric acids, such as
orthophosphoric acid, and sulphamic acid, and, in addition, crganic acids, in
particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic monobasic
or polybasic carboxylic, sulphonic or sulphuric acids, for example formic acid,
acetic acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid,
succinic acid, pimelic acid, fumaric acid, maleic acid, lactic acid, tartaric acid,
malic acid, citric acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic
acid, methanesulphonic acid, ethanesulphonic acid, ethanedisulphonic acid,
2-hydroxyethanesulphonic acid, benzenesulphonic acid, p-toluenesulphonic
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correspondi ng hydroxyl derivatives. For exanple, the
ethers can be cleaved by treating themw th dinethyl

sul phi de/ boron tribroni de conplex, for 15 exanple in

t ol uene, ethers such as THF, or di nethyl sui phoxide, or
WO 267819934 t hem wi t h pyri di ne hydrohal i des orecanipkaod@os446
hydr ohal i des, preferably py20d+ne hydrochloride, at
about 150C-250C, or by treating themw th diisobutyl -

al um ni um hydride in toluene at about 0C 110C. A base
atidt hmﬁmmaiehanongastdahmﬁe acidy enaphthaleénedisuipbaiid aeitdo and

h 0, af f t di.t Ki le b
labigs A, 2ol S i, BV Rb8ERIY Hami S s exafupie
pierates Ncatibéd 08&d tcﬁ@.bl‘é@é‘bn@lbﬁ uffy thé B@ﬁ\@buné@ df tdamma ().

evaporat| ng. Acids which yield physiologically harmnless

sal t sOarbepather handr cgmpeundsof éhe dormua d1)r ean beogpnverted

et Uof B2afooft it INE Rk ol oleR§h higrofe or sqcim
batbonbid of pmamum%rbunétepwbymeoc&&apomd&g thetal salts, in

hydr obrom c aci d, phosphoric acids, such
aaﬁﬁebﬁogﬁbﬁhrmt%lcﬁaﬂs a‘?fd a&h@dlpﬁaﬁa@ afetal aalés PR into the

éﬁﬁb%}k{mmd}ara (‘é ds, in particular aliphatic,

atrc, aromatic or heterocyclic
nonobébe mveonopcadlgobmtes ta tHeouge o{:themmppmmds afrthe formuia

DB ihéir Svotogi Gy HaRpes Bt foyt SipBupindaiharateutia

ﬂ?ép%%ﬁbr%cﬁrd paﬁﬁu%‘b‘?‘ AnénaficrhicAiroBlel tn &GS %onfelatffﬁlhbﬁ can
acid, maleic acid, lactic acid, tartaric acid, malicC

Heibfoughtintoa agitable grergmiasmatopethes yibrai leastane, solid, liquid

BB BB PAGE, gy AOhior B O AN B it
i bordbieatien ithemel grimciecadaitichal betnmeamMMm c acid,

p-tol_genesulghonl c WD 2007/019914 PCT/ EP2006/ 006446
-20- B¢ dinve HYrtaermRIR o kiRtERo 1A Phagngceutical preparations

ORRIN Bohapedt ’Féﬂs?*b‘?i@ EouﬂPbGncP'aﬁ' thé GFHFrMul%UdIPEHHIo? &Fé' @lf its
Salts vvlthgysm ogi cal harnful acids, for exanple
a

physielpgically harmlessisaits.t o |soI ate and/ or purl fy the

of "t ntnegs HpStahE i e lisbd 8. eicititns SRTRHRE or

eRinhy Awdicine.hBditable dearfier mbaaacetmdwoksrgamdeopﬁnorgamc
sodi um carbonate or pot assi um carbonate) into th

sdpstarermuhich Ata avitale far epteraider examel afbalparopteeal or
R bl Snd ot BBIR gl M PV clfpouncs, o
esdmaples watarhe vegetable t bils,c obgnayhdslathold e dlkyleng a glycols,
polyethylene glycols, glycerol triacetate, gelatin, carbohydrates such as
lactose or starch, magnesium stearate, talc or vaseline. Tablets, pills, coated
tablets, capsules, powders, granules, syrups, juices or drops serve, in
particular, for ora! use, suppositories serve for rectal use, solutions,
preferably oily or aqueous solutions, and, in addition, suspensions, emulsions
or implants, serve for parenteral use, while ointments, creams or powders
serve for topical use.

The compounds of the present invention can also be lyophilized, and
the resulting lyophilisates can be used, for example for preparing injection
preparations. The listed preparations can be sterilized andfor contain

auxiliary substances such as lubricants, preservatives, stabilizers and/or
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io (lI), and their physiologically harm ess salts, for

produci ng pharmaceutical preparations, in particular

by a non-chemcal route. In this context, they can be

brought into a suitable dosage formtogether with at

WOea6847/069%¢4 sol id, liquid and/or sem -liquid EEYEPRIOG/006446

and/ or auxiliary substance-@ild— where appropriate, in

conbi nation with one or nore additional active

conpounds. 15 The invention furthernore relates to
predtimp agents camulsifigrsy salisoies infivencihgdbe tcsmotiatpreesise, buffer

SHIERBR SR, dvai Gayeliriibe Sotlok Famabind 39sRis, i dasirgrthex sen

RisgleGrstamSones 8t GRsrB Mdlitiohal dBEE 86mpYEhRES, fBREXample, one or
medi ci ne. Suitable carrier subst ances are organic or

mmregfatanwws 20 substances which are suitable for enteral

o SRt D530, S 0 ooty i

alposdidbe uked in eX@RBhPolVEf diseases IRl pattieular kendibeme yélated
al cohol s, al kyl ene gl ycols, polyethylene glycols,

gmysler:me tharaeestasia apd| apergy expansh 6$atTQ§ §0@ROYRds are

ATARARY R0 for TRAPES HBLBLER RifabEl SvRdome, e
rnﬁsmiders angirabasites, syrups j ui ces or dr ops serve, |n ‘
8 it B F e
Hod uag 4k, %P&ferdtﬂ\y adliinistered ﬁpé&e&ssmaweeﬁlﬂb%upﬁ&ng @nd

Iﬁp ants, serve f or parenteral use, | e ol nt nent S,
&08amg. ior padiedler ©f katweenfomgt apd d&lo rugepeetdos’age unit. The

RT3 Ta Prototio: G2%Eb0, AR P B2 iRy Bnd 18 g ot bocy

weeight. HoweosAIthd &pkoific Riospdbi Bgch pamitulappatient depends on a
preparatio The |i sted 'orepar ati ons be s erili zed

ide wAney Rl Jastors, for Pramples m%ae@gtysqjéﬁea?@ec' ic compound

SRR T R SRR YRR, %ﬂgfdzilf'%ﬁf%tgéagﬁ%x on the

enmtritmnﬁ o8 rtbe tied BBd froutei cvffadmm&lragon h@n tharepead of excretion,

pre buf sub anc VO nd/ ar
RE b, §ombiation 97 BBcHes sverte, ot (B DANEGE, BReath 0

Qﬂﬁcwmermén%p@%dhe@r@}al aam.mgrammewmrreﬁor exanpl e,

one or. nore vitamns. s The conpounds of the fornula

(|) Beth taheve 9h‘§'stiP‘Ug|aHatqr§P¢f§W%s%fe gixeRsin chn 'Bethe
con |'+t1¢10 ﬁpf#gt“ﬁ%tomarfﬁmﬁﬁﬁp" ldBnBR¥s! iCh@ssary, water is

added, if necessary, depending on the constitution of the end product, the pH

of the mixture is adjusted to pH values of between 2 and 10, and the mixture
is then extracted with ethyl acetate or dichloromethane; the organic phase is
then separated off, dried over sodium sulphate and evaporated, and the
residue is purified by chromatography on silica gel and/or by crystallization.

Rf values correspond to Rf values obtained from thin layer
chromatography on silica gel.

m.p. stands for “meiting point”.

The invention is further illustrated by the following representatives and
non-limiting examples:
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to glucose honeostasia and energy expenditure. The
conpounds are particularly suitable for treating

di abet es, netabolic syndronme, related disorders and
obesi t 10 In this context, the substances (conmpounds
WPZPWé(‘y%?rlésent invention) are, as a rule, prRETEPANIcHOc4Ls
adni ni stered in doses of befdeen about 1 ng and 500

ng, in particular of between 5 ng and 100 ny, per

dosage unit. The daily dose is preferably between
aboutEﬁ_EEUh@/kg and 10 ng/ kg of body weight. However,

e SPGB 165,75 AL SR 2 et
&ﬁ“db)th‘bwhéﬁe-B%rmtél(m S01BI0%; chnablechy eMlofieting the

age, bod general state of health and s
tcREespRAding pbﬁnneﬁrqer@mp% dayidh No@hl@m@pccmlmlde) in'20°mL of

oh f
IS4 60y 077419 B8l S1RBL luen BTYA SR
dn tdeere 4re thehiadded deopvise afhe aptior soluforlis slowly brought to

adm nj stration i referred. 20_Bot h .gbove and bel ow,
3o st it @50 en gvpeRated TN KOBALS 1§ ST PRGH Water,

%?h@“ﬂ%isez%ofutlcﬁ’wst SPdcted BteraD MRS Mﬂ'ﬂﬁb@ﬁyl étﬁer”%%sﬁtﬁfébus

ter is ed, 1T necessary, depending o
cpcbnse i Mencmlcbﬂied wih@ !-lﬁloamd:the pracipiate ssfr Itenea off, washed

H I f 2 d, 10,
AT oRd. fkranlit b8 HoaP Bl VaiH gRrRl Binip e féa bR once
@fg@hi or gt hafied. t h@-OhPRBMehgs£-hyarod§-5-p J&spaamyaﬂa
dried over_ sodium sul phate and evaporate and the
rhignelde3- PlPYBQ'lnrQ'P@G 'fb9b'é‘meé'rmt ography on silica gel

and/ og Rf val ues correspond to Rf
val ues E%H%%mﬁ ﬁ)hl n Iayer chr omat ogr aphy on
silica gel. mp. stands for "nelting point". 30 The

[ nvenEi on is étgréher illustrated by the follow ng

repre nd non-limting exanples: WO

2007/ %89%0&@%& ERAB05 RO oxy-B heRyBERL dihydréthieno[2,3-b]

sol uti on of g of nethyl

pYBding-enas:net hyl - 2- (phenyl acet a-

m do) t hi ophene- 3-carboxylate (m p.: 105-107; obtainable
by chlorinating the corresponding chlorine-free

corrpmnd w t hgtchl or ogacm nim dekfggHnge(j}f] 19;/JHE i s

KN( si2cH3)3)2Me H 0.43
3 H Me 0.36
4 Me Me 0.49
5 H Et 0.44
) H H 0.31
7 Me Br 0.38
8 H Br 0.34

are obtained, in analogy with Exampfe 1, from the following methyl or
ethyl 2-phenylacetamido-4-R'-5-R2-thiophene-3-carboxylates, respectively:



in toluene are then added dropw se. The reaction
solution is slowy brought to roomtenperature and
t hen evaporated. The residue is taken up in water, and
this solution is extracted several tinmes with di ethyl

g aqueous phase is then acidified wih
‘Ia{):lqﬁ{?g'ﬁ%?fhe precipitate is dbl tered off, mgﬁg@P?@6/"06446
with water and, after havi ng een di gest ed with diet hyl
ether, filtered off once again and dri ed.
2- Chl or o- 3- net hyl - 4- hydr oxy- 5- phenyl -6, 7-di hydro-
thieno[ 2, 3-b] pyridin-6-one is obtained. Rf (CH2Cl 2/ MeCH
10:Arbcufbof3- 1§ Exanplegs 2 to 8 The fol |l ow %
2- R2pPER - 4- hyBr oxy- 5- ffienyl - 6, A di hydr ot hi eMdP2, 3- b]

p ; .
HO0.43% 3 HMMe.36 4HEe M 0.Me 5 H Et 105441065H H
0.31 Me Br %38 8 Br 0. 3 0O are ob qh&?ﬂb ;5

anal og vvithExanel efromt followné 1|

gt hﬁl 4I 4- R’Me R2-t hi gph 3- L.

- phen aceta o -R2-thi ene- 3- car tes,
respectively: 2007/ 619914 PC’%EEPZOOG/ 0062’%)<¥d‘361
Precurgor Rk RHA MP. Hof Ex. eMe H Me 105905921006 5 3

HM M 110.5-111.5 4 Me Me Et 84-86 5 H Et
105-106 6 H HM&e 90-9Br 7 M BMeme 105- 101305310%5H Br

Me - g H Br Me -

In the above table, A stands for the methyl or ethyl ester group.

Examples 9 to 72
The following 2-chloro-3-methyl-4-hydroxy-5-(3-R-phenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-ones:

Ex. R
9 phenoxy, Rf 0.44
10 o-methylphenxoy
11 m-methylphenoxy
12 p-methylphenoxy
13 o-methoxyphenoxy
14 m-methoxyphenoxy
15 p-methoxyphenoxy
16 o-fluorophenoxy
17 m-fluorophenoxy
18 p-fluorophenoxy
19 o-chlorophenoxy
20 m-chlorophenoxy
21 p-chlorophenoxy
22 o-triftuoromethylphenoxy
23 m-trifluoromethylphenoxy

24 p-trifluoromethyiphenoxy



In the above table, A stands for the nethyl or ethyl
ester group. 5 Exanples 9 to 72 The foll ow ng

2-chl or o- 3- net hyl - 4- hydr oxy- 5- ( 3- R- phenyl ) - 6, 7- di hydr o-
t hi enogz 3-b] pyrid in-6-o0 nes: Ex. R 9 phenoxy, Rf

WO 3070§314,. rret hyl phenxoy 11 m met hyl phenoxy PCTEP2006/006446
p- met hyl phenoxy 13 o- net hol¢phenoxy 14

m nmet hoxyphenoxy 15 p-nmet hoxyphenoxy 16

o- fl uorophenoxy 17 mfl uorophenoxy 18 p-fl uorophenoxy
19 o-chl orophd&oxy 20 mchl oroptRnoxy 21

p- chl oropmwwﬁwm‘mmy—ﬁ
mtrifluoronmetdyl phenoxy 24 p-2F1# uor onet hyl phenoxy

WD 2007/ 019914¢°CT/ EP2006/ 0Q6fh |bé>,ﬁzyﬁx. R 25 benzyl
26 o- net hyl begﬁl 27 m et hyl benz \h/ - met hyl benzyl
29 o- net hoxybehzyl 30 mrret"PrGWB)é' EWY 31

p- met hoxybenzydg 32 o-fl uor ggieflibenzyl

29 o-methoxybenzyl

30 m-methoxybenzyl

31 p-methoxybenzyi

32 o-fluorobenzyl

33 m-fluorobenzyl

34 p-fluorobenzyl

35 o-chlorobenzyl

36 m-chlorobenzyl

37 p-chlorobenzy!

38 o-trifluoromethylbenzyl
39 m-trifluoromethylbenzyi
40 p-triflucromethylbenzyl
41 benzoyl

42 o-methylbenzoyl

43 m-methylbenzoyl

44 p-methylbenzoyl

45 o-methoxybenzoyl
46 m-methoxybenzoyl
47 p-methoxybenzoyl
48 o-fluorobenzoyl

49 m-fluorobenzoyl

50 p-fluorobenzoyl

51 o-triflucromethylbenzoyl
52 m-triflucromethylbenzoyl
53 p-triflucromethylbenzoyl
54 o-chlorobenzoy!

55 m-chlorobenzoyl

56 p-chlorcbenzoyl

57 anilino



33 mfluorobenzyl 34 p-fluorobenzyl 35 o-chlorobenzyl
36 mchl orobenzyl 37 p-chl orobenzyl 38
o-trifluoromethyl benzyl 39 mtrifluoronethyl benzyl 40
p-trifluoronethyl benzyl 41 benzoyl 42 o-nethyl benzoyl
WB2067/WMEPHy | benzoyl 44 p-net hyl benzoyl 45 PCT/EP2006/006446
o- net hoxybenzoyl 46 m neth@%ybenzoyl 47

p- met hoxybenzoyl 48 o-fl uorobenzoyl 49

m f | uor obenzoyl 50 p-fluorobenzoyl 51
o-trifluoroneigyyl benzoyl 52 mtrRfl uoronethyl benzoy

53 p-triflworonethytbenzoyt—54—o=chtorobenzoyt+ 55
m chl or obenzoy®® 56 p- chl or shE@yaniling ani | ino WO

20071019914 PG EP20061006446 s 4R oR 58
o- met hyl ani | i ﬁgg 59 m net hyﬁ‘gm%ﬁﬂgﬁﬁgo p- met hyl ani | i no

61 o- net hoxyarfid i no p-methylanilino
61 o-methoxyanilino
62 m-methoxyanilino
63 p-methoxyanilino
64 o-fluoroanilino
65 m-fluoroanilino
66 p-flucroanilino
67 o-chloroanilino
68 m-chloroanilino
69 p-chloroanilino
70 o-trifluoromethylanilino
71 m-trifluoromethylanilino
72 p-trifluoromethylanilino

are obtained, in analogy with Example 1, from the following methyl 2-
(3-R-phenyl)acetamido-4-methyl-5-chlorothiophene-3-carboxylates:

Precursor of Ex. R
9 phenoxy, m.p. 113-115°

10 o-methylphenoxy
11 m-methylphenoxy
12 p-methylphenoxy
13 o-methoxyphenoxy
14 m-methoxyphenoxy
15 p-methoxyphenoxy
16 o-fluorophenoxy
17 m-fluorophenoxy
18 p-fluorophenoxy
19 o-chlorophenoxy
20 m-chlorophenoxy
21 p-chlorophenoxy

22 o-trifluoromethylphenoxy



62 m et hoxyanilino

o-fluoroanilino
67 o-chloroanilino

63 p-net hoxyanilino
65 mfluoroanilino

68 mchl oroanilino

64

66 p-fluoroanilino

69

p-chl oroanilino 70 o-trifluoronmethylanilino 71

WR 207P19r oet hyl ani lino 72 p-trifl uor omet hPCERPINGH6446
are obtained, in anal ogy wri® Exanple 1, fromthe

foll owi ng net hyl 2-

(3- R-phenyl ) acet am do- 4- net hyl - 5- chl or ot hi ophene-3-carb
oxyl at esPrecurseniofbx. of Ex. R 9 phefbxy, mp. 113-115

10 o- methyTph y  I1 et pheno 17
p- net hyl phenoggvxls o- met hcﬂzaﬁ & meyigpenoxy
m met hoxyphenggy 15 p-met h@*ﬁfhlméthglp}@noxy

o-fl uorophenogg 17 m fl uorophenoxy 8 p-fluorophenoxy
19 o-chl or ophéRoxy 20 m chl or oph&$8%y 21

p-chl orophenoyyg 22 o-trifl uorgqﬁb{p%\tﬁlaﬁppxy VO
2007/ 019914 PCT/ EP2006/ 006446 -26- Precuisor of Ex. R
23 mtrifluor@fethyl phenoxy  m-methylbenzyl

28 p-methylbenzyl

29 o-methoxybenzyl

30 m-methoxybenzyl

31 p-methoxybenzyl

32 o-fluorobenzyl

33 m-fluorobenzyl

34 p-fluorobenzyl

35 o-chlorobenzyl

36 m-chlorobenzyl

37 p-chlorobenzyl

38 o-trifluoromethylbenzyl
39 m-trifluoromethylbenzyl
40 p-trifluoromethylbenzyl
41 benzoyl

42 o-methylbenzoyl

43 m-methylbenzoyl

44 p-methylbenzoyl

45 o-methoxybenzoyl
46 m-methoxybenzoyl
47 p-methoxybenzoyl
48 o-fluorobenzoyl

49 m-fluorobenzoyl

50 p-fluorobenzoyl

51 o-trifluoromethyibenzoyl
52 m-trifluoromethylbenzyl
53 p-trifluoromethylbenzoyl
54 o-chlorobenzoyl

55 m-chlorobenzoy!



24 p-trifluoronethyl phenoxy 25 benzyl 26

o- net hyl benzyl 27 m net hyl benzyl 28 p-net hyl benzyl

29 o-net hoxybenzyl 30 m net hoxybenzyl 31

‘g-nethoxybenzyl 32 o-fluorobenzyl 33 mfluorobenzyl
Q2070898 obenzyl 35 o-chl orobenzyl 36 m cRCHEBRASHIHI6
37 p-chl orobenzyl 38 o-tri&uor onet hyl benzyl 39
mtrifluoronethyl benzyl 40 p-trifluoronethyl benzyl 41
benzoyl 42 o-nethyl benzoyl 43 m nethyl benzoyl 44

p- met hy| Praczogor oflEx.0- net hoxybenzoyR 46

m nmet hOXybenzoyl 47 p- net hoxybepzovl ___ 438
o-fluorobenzo§¥ 49 n}fluorobeﬂfgéyg%QQ?oﬁlfluorobenzoyl
51 o-trifluorgpet hyl benzoyl 52 mghilind! uor onet hyl benzyl
53 p-trifluorggethylbenzoyl 54 o-ch] orobenzoyl 55

m chl or obenzo o-methylanilino

59 m-methylanilino

60 p-methylanilino

61 o-methoxyanilino

62 m-methoxyanilino
63 p-methoxyanilino
64 o-fluoroanilino

65 m-fluoroanilino

66 p-fluoroanilino

67 o-chloroanilino

68 m-chloroanilino

69 p-chloroanilino

70 o-trifluoromethylanilino
71 m-trifluoromethylanilino
72 p-trifluoromethylanilino.

Examples 73 to 136
The following  2-chloro-3-methyl-4-hydroxy-5-(4-R-2-pyridyl)-6,7-
dihydrothieno[2,3-b]pyridin-6-ones:

Ex. R

73 phenoxy

74 o-methylphenoxy
75 m-methylphenoxy
76 p-methylphenoxy
77 o-methoxyphenoxy
78 m-methoxyphenoxy
79 p-methoxyphenoxy
80 o-fluorophenoxy
81 m-fluorophenoxy

82 p-fluorophenoxy



WO 2007/ 019914 PCT/ EP2006/ 006446
R 56 p-chl or obenzoyl

59 m net hyl anilino
0- met hoxyani |l i no
WORA7REYENI | i no
m fl uoroanilino

68 m chl oroanili no

o-trifluoronethylanilino
72 p-trifluorgwethyl anilino.

66 p-fluer@8ni-ino

57 anilino

69 p-chloroanilino

60 p-nethylanilino 61
62 m et hoxyanilino 63
64 o-fluoroanilino 65

70

-27 Precursor of EX.
58 o-nethylanilino

PCT/EP2006/006446

67 o-chloroanilino

71 mtrifluoronmethylanilino
Exdples 73 to 136 The

foll ow ng

2- chl or o- 3- meRy! - 4- hydr oxy@hlofopbenaxyr i dyi 1 6, 7-

di hydr ot hi enofgd, 3- b] pyri di nmbcHIGRBheRoXX-
74 o- et hyl phenoxy 75 m nethyl phenoxy ™ 76
p- met hyl pheno®® 77 o- net hoR ABRENOXY 8

m met hoxyphenggy 79 p- maLfRy BRI ¥henoxy

87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

m-trifluoromethylphenoxy
p-trifiuoromethylphenoxy
benzyl
o-methylbenzyl
m-methylbenzyl
p-methylbenzyl
o-methoxybenzyi
m-methoxybenzyl
p-methoxybenzyl
o-fluorobenzyl
m-fluorobenzyl
p-fluorobenzyl
o-chiorobenzyl
m-chliorobenzyl
p-chlorobenzyl
o-trifluoromethylbenzyl
m-triflucromethylbenzyl
p-trifluoromethylbenzyl
benzoyl
o-methylbenzoyi
m-methylbenzoy!
p-methylbenzoyl
o-methoxybenzoyl
m-methoxybenzoyl
p-methoxybenzoyl
o-fluorobenzoyl
m-fluorobenzoyl
p-fluorobenzoyl
o-trifluoromethylbenzoyl

73 phenoxy



80 o-fluorophenoxy 81 mfluorophenoxy 82

p- fl uor ophenoxy WO 2007/019914 PCT/ EP2006/ 006446 - 28-

Ex. R 83 o-chl orophenoxy 84 mchl orophenoxy 85

- chl or ophenoxy 86 o-trifl uoronethyl phenoxy 87
QWV@PﬁEﬁonethylphenoxy 88 p-trifl uoronet hPCHARMYKA06446

89 benzyl 90 o-nethyl benzyR9-61 m net hyl benzyl 92

p- net hyl benzyl 93 o- et hoxybenzyl 94 m et hoxybenzyl

95 p- net hoxybenzyl 96 o-fluorobenzyl 97

m f 1 uor obenzyEx. 98 p-fl uorobenzylR 99 o-chl orobenzyl 1

00 mchl oo -
o-trifluor orrei @I benzyl "rggiumw?a;v%%%t hyl benzyl

104 p-trifluorpret hyl benmriﬂuér%%étﬁflwuiogw6
o- net hyl benzoyl 107 m net hyl benzoy 10
p_ met hy| benzo¥18 O‘ChlorObenzow

119 m-chlorobenzoyl
120 p-chlorobenzoyl
121 anilino

122 o-methylanitino
123 m-methylanilino
124 p-methylanilino
125 o-methoxyanilino
126 m-methoxyanilino
127 p-methoxyanilino
128 o-fluoroanilino

129 m-fluoroanilino
130 p-fluoroanilino

131 o-chloroanilino
132 m-chloroanilino
133 p-chloroanilino
134 o-trifluoromethylanilino
135 m-trifiuoromethylanilino
136 p-triflucromethylanilino

are obtained, in analogy with Example 1, from the following methyl 2-
(4-R-2-pyridyl)acetamido-4-methyl-5-chlorothiophene-3-carboxylates:

Precursor of Ex. R
73 phenoxy
74 o-methylphenoxy
75 m-methylphenoxy
76 p-methylphenoxy
77 o-methoxyphenoxy
78 ‘ m-methoxyphenoxy

79 p-methoxyphenoxy



109 o-net hoxybenzoyl 110 m net hoxybenzoyl 111
p- met hoxybenzoyl 112 o-fl uorobenzoyl 113
m f | uor obenzoyl 114 p-fluorobenzoyl 115
o-trifluoromethyl benzoyl WO 2007/ 019914
VWEOERI®E6/ 006446 -29- Ex. R 116 PCT/EP2006/006446
mtrifluoronmethyl benzoyl —t80 p=trifl uoronet hyl benzoyl
118 o-chl orobenzoyl 119 mchl orobenzoyl 120
p- chl orobenzoyl 121 anilino 122 o-nethylanilino 123
m et hy| Rrédursor of Ex. p- et hyl ani | i n& 125
0- net hoxXyani | Iﬂﬁo 126 nr met noxgﬁlnl AT
p- met hoxyani | i 128 o-fluoro f"Pfor%' 3’2‘9
mfluoroanilima 130 p-fluoroasifliorsphehdky
o-chloroaniling 132 mchloroanilino, 133
p-chloroanili B8 134 o-trifl uoPdHRIGRPERAY i no 135
mtrifluoronetgayl anilino 136 @tﬁpb\-(fdﬁéﬂb thylanilino

are obtained, in analogy with omthe
fol | owi ng et B# 2- -chlorophenoxy

85 p-chlorophenoxy

86 o-trifluoromethylphenoxy
87 m-trifluoromethylphenoxy
88 p-trifluoromethylphenoxy
89 benzyl

90 o-methylbenzyi

91 m-methylbenzyl

92 p-methylbenzyl

93 o-methoxybenzyl

94 m-methoxybenzyl

95 p-methoxybenzyl

96 o-fluorobenzyi

97 m-fluorobenzyl

98 p-fluorobenzyl

99 o-chlorobenzyl

100 m-chlorobenzyl

101 p-chlorobenzyi
102 o-trifluoromethylbenzyl
103 m-trifluoromethylbenzyl
104 p-trifluoromethylbenzyl
105 benzoyl

106 o-methylbenzoyl

107 m-methylbenzoyl
108 p-methylbenzoyil

109 o-methoxybenzoyl
110 m-methoxybenzoyl
111 p-methoxybenzoy!

112 o-fluorobenzoyl



(4-R-2-py(dyl)acetam

i do- 4- net hyl - 5- chl or ot hi ophene- 3- car boxyl at es:

Precursor of Ex. R 73 phenoxy 74 o-nmethyl phenoxy 75
m et hyl phenoxy 76 p-net hyl phenoxy 77

WO R henoxy 78 m net hgxyphenoxy 79  PCT/EP2006/006446
p- met hoxyphenoxy WO 2007/ 019914 PCT/ EP2006/ 006446 - 30
Precursor of Ex. R 80 o-fluorophenoxy 81

m f | uor ophenoxy 82 p-fl uorophenoxy _ 83 o-chl or ophenoxy
84 m chl SregisREPf EXas p-chl or ophendky 86
o-trifluorone | phenoxy 87 XN t hyl phenoxy
88 p-trifl uortci)lri]r%t hyl phenoxy gg{g%é}r?H?ﬁﬂ%

o- met hyl benzyfl1491 m net hyl benpyﬂluorgéerpiqybt hyl benzyl

93 o- net hoxyb yl 94 mneth
p- met hoxybenzg’?lElg 96 o-fl uoré&gﬂgé}?ﬂ%by"r}r?%o%robenzyl
98 p-fluorobemtyl 99 o-chl m-piflaomphethylbenzoyl

117 p-trifluoromethylbenzoyl
118 o-chlorobenzoyl
119 m-chlorobenzoyl
120 p-chiorobenzoyl
121 anilino

122 o-methylanilino
123 m-methylanilino
124 p-methylanilino
125 o-methoxyanilino
126 m-methoxyanilino
127 p-methoxyanilino
128 o-fluoroanilino

129 m-fluoroanilino

130 p-fluoroanilino

131 o-chloroanitino

132 m-chloroanilino
133 p-chloroanilino

134 o-trifftuoromethylanilino
135 m-trifluoromethylanilino
136 p-triflucromethylanilino

Examples 137 to 143
The following 2-R?-3-R'-4-hydroxy-5-(2-pyridyl)-6,7-dihydrothieno[2,3-
blpyridin-6-ones:

Ex. R! R
137 Me H
138 H Me

139 Me Me
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100 m chl or obenzyl 101 p-chl orobenzyl 102
o-trifluoronethyl benzyl 103 mtrifluoronethyl benzyl

104 p-trifluoronethyl benzyl 105 benzoyl 106

o- net hyl benzoyl 107 m net hyl benzoyl 108
WoawrRiAcbenzoyl 109 o- net hoxybenzoyl 110 PCT/EP2006/006446
m met hoxybenzoyl 111 p- metl3@«+benzoyl 112

o- f 1 uorobenzoyl WD 2007/019914 PCT/ EP2006/ 006446 - 31
Precursor of Ex. R 113 mfluorobenzoyl 114

p-f1 uorobenzoyl E#15 o-trigluoronmet hyRBenzoyl 116
mtrifl uor onethytirenzoyt—t7+p-triftyuoronethyl benzoyl
118 o-chlorobenztﬂﬂ 119 anhIorobenzg§l 120

p-chl orobenzoyl 14421 anilipgo 122 o-nmgjhylanilino 123
m et hyl anilino 124 p-nethylanilino 125

o- met hoxyani | i nol42126 m mddéoxyani | i nBr 127
p-nethoxyanilim%4§28 o-fIHoroaniIinoBr

are obtained, in analogy with Example 1, from the following methyl 2-
(2-pyridyl)acetamido-4-R'-5-R%-thiophene-3-carboxylates:

Precursor of Ex. R! R?
137 Me H
138 H Me
139 Me Me
140 H Et
141 H H
142 Me Br
143 H Br

Examples 144-147
The following 2-chloro-3-methyl-4-hydroxy-5-(3-R-phenyl)-6,7-
dihydrothieno[2,3-b)pyridin-6-ones:

Ex. R

144 2-thienylcarbonyl
145 2-thienylmethyl
146 3-thienylcarbonyl
147 3-thienylmethyl

are obtained, in analogy with Example 1, from the following methyl 2-
(3-R-phenyl)acetamido-4-methyl-5-chlorothiophene-3-carboxyiates:

Precursor of Ex. R

144 2-thienylcarbonyl
145 2-thienylmethyl



129 mfluoroanilino 130 p-fluoroanilino 131
o-chloroanilino 132 mchloroanilino 133
p-chloroanilino 134 o-trifluoronmethylanilino 135
mtrifluoronethylanilino 136 p-trifluoronethylanilino
VEQ 2003089814037 to 143 'fhe fol | owi ng PCT/EP2006/006446
2- R2-3-R -4- hydr oxy-5- (2-pyB8dyd } 6, 7- di hydr ot hi eno|[ 2, 3-
b] pyridin-6-ones: 5 Ex. R RZ 137 M0 H 138 H M 139
Me Me WO 2007/019914 PCTI EP2006/ 006446 -32 Ex. R Rz
140 H Et  1RAecdrsbr fAExMe Br 143 HRBr are obtained, in

anal o Wi . - i | 2-
(2- py?i)/dyl ) acet% 3—tﬁlenylcarbonﬁ Y

i do-4-R -5-RZ-t hygphene- 3- car bgzqmegk/bﬁﬁéthﬁrecursor of
Ex. RL RZ 137 M H 138 H M 139 Me® 140 H Bt 141
HH 142 Me Br

Examples 148-183
The following 2-chloro-3-methyl-4-hydroxy-5-(3-R-phenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-ones:

Ex. R

148 o-nitrophenoxy

149 m-nitrophenoxy

150 p-nitrophenoxy

151 0-N,N-dimethylaminophenoxy
152 m-N,N-dimethylaminophenoxy
163 p-N,N-dimethylaminophenoxy
154 o-acetamidophenoxy

155 m-acetamidophenoxy

156 p-acetamidophenoxy

157 o-nifrobenzyl

158 m-nitrobenzyl

169 p-nitrobenzyl

160 0-N,N-dimethylaminobenzyl
161 m-N,N-dimethylaminobenzyl
162 p-N,N-dimethylaminobenzyl
163 o-acetamidobenzy!

164 m-acetamidobenzyl

165 p-acetamidobenzyl

166 0-nitrobenzoyl

167 m-nitrobenzoyl

168 p-nitrobenzoyl

169 0-N,N-dimethylaminobenzoyl
170 m-N,N-dimethylaminobenzoyl
171 p-N,N-dimethylaminobenzoyi

172 o-acetamidobenzoyl



143 H Br 5 Exanpl es 144-147 The fol |l ow ng

2-chl or o- 3- net hyl - 4- hydr oxy- 5- (3- R-phenyl )-6,7- d ihyd
rothieno[2,3-b]pyrid i n-6-ones: Ex. R 144

2-t hi enyl carbonyl 145 2-thienyl nethyl 146

WOM 708t ar bonyl 147 3-thienyl nethyl 10 arPET/EP2006/006446
obtai ned, in anal ogy with-Ex¥hpte 1, fromthe foll ow ng
net hyl 2- (3-R-phenyl

) acet am do- 4- net hyl - 5- chl or ot hi ophene- 3- car boxyl at es:
Precursor of ExExR 144 2-thi enyl cRrbonyl 145

2-thi enyl WFWWMFPCBBEPZWW% -33-
Precursor of ExXITR 146 3-tFraRIACGABERPY 147

3-thi enyl met hyl174xanpl es pddtelfnidbBenisyi| ow ng

2- chl or o- 3- met hyl - 4- hydr oxy- 5- ( 3- R- phenyl ) - 6, 7- di hydr o-
t hi eno[ 2, 3- b] pyHi® i n- 6- ones: o-§itiganiligo 148

0- ni t r ophenoxy 735149 m ni t r ophgMYanilire® P- ni trophenoxy
151 o- N, N-di net am nophenoxy 152

m N, N- di et hyl| aﬂ?/'fnophenoxy 1Bitroanilino

p- N, N-di et hyl ampghophenqxy N.dimethylaminoanilino

179 m-N,N-dimethylaminoanilino
180 p-N,N-dimethylaminoanilino
181 o-acetamidoanilino
182 m-acetamidoanilino
183 p-acetamidoanilino

are obtained, in analogy with Example 1, from the following methyl 2-
(3-R-phenyl)acetamido-4-methyl-5-chlorothiophene-3-carboxylates:

Precursor of Ex. R
148 o-nitrophenoxy
149 m-nitrophenoxy
150 p-nitrophenoxy
151 0-N,N-dimethylaminophenoxy
152 m-N,N-dimethylaminophenoxy
153 p-N,N-dimethylaminophenoxy
154 o-acetamidophenoxy
155 m-acetamidophenoxy
156 p-acetamidophenoxy
157 o-nitrobenzyl
158 m-nitrobenzyl
169 p-nitrobenzyl
160 o-N,N-dimethylaminobenzyl
161 m-N,N-dimethylaminobenzyl
162 p-N,N-dimethylaminobenzyl

163 o-acetamidobenzyl
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154 o-acetam dophenoxy 155 m acet am dophenoxy 156

p- acet am dophenoxy 157 o-nitrobenzyl 158

m ni trobenzyl 159 p-nitrobenzyl 160

0- N, N- di met hyl am nobenzyl 161

WO RIROWHet hyl ani nobenzyl ]13% PCT/EP2006/006446
p- N, N-di et hyl am nobenzy] = M3 0- acet am dobenzyl 164

m acet am dobenzyl 165 p-acetam dobenzyl 166

o- ni trobenzoyl 167_mnitrobenzoyl 168 p-nitrobenzoyl
169 o- N, NRresrsss efiffobenzoyl 170R

m N, N- di met hyl gmnobenzoyl 171 .

p- N, N- di et hyl Z@é‘nobenzoyl 1%%30(?}%@51t0gr%n6¥;benzoyl WO
2007/ 019914 PCTBEEP2006/ 006446p-acétankidobénhzyl 73

m acet am dobenzl%}él 174 p-acetam go%%nzo | 175
76 ro ??0%-

o-nitroanilino m ni t r oani | PN nitroanilino
178 o- N, N-di netigyl am noani | i no m-hitPobenzoyl

m N, N- di met hyl anmi_ noanilino 180

p- N, N- di nmet hyl 3 noani | ino 181P-BitEbeNEAdoani 1ino 182

m acet am doani l4iggo o-N,N-dimethylaminobenzoyl
170 m-N,N-dimethylaminobenzoyl
171 p-N,N-dimethylaminobenzoyl
172 o-acetamidobenzoyl
173 m-acetamidobenzoyl
174 p-acetamidobenzoyl
175 o-nitroanilino
176 m-nitroanilino
177 p-nitroanilino
178 0-N,N-dimethylaminoanilino
179 m-N,N-dimethylaminoanilino
180 p-N,N-dimethylaminoanilino
181 o-acetamidoanilino
182 m-acetamidoanilino
183 p-acetamidoanilino.

Example 184

7-Hydroxy-6-phenyl-4,5-dihydrothieno-[3,2-b]-pyridin-5-one (R 0.31,
dichloromethane/methanol 10:1), is obtained, in analogy with Example 1, by
cyclisation, from methyl 3-phenylacetamidothiophene-2-carboxylate.

Example 185

The compound 4-hydroxy-3-phenyi-1,2-dihydrothieno[3,4-b]pyridin-2-
one (Ry 0.37, dichloromethane/ methanol 10:1), is obtained, in analogy with
Example 1, from methyl 4-phenylacetamidothiophene-3-carboxylate.



10

15

20

25

183 p-acetam doanilino are obtained, in analogy wth
Exanple 1, fromthe followi ng nethyl 2- (3-R-phenyl

) acet am do- 4- net hyl - 5-chl o rot hi ophene- 3- car boxyl at es:
s Precursor of Ex. R 148 o-nitrophenoxy 149

WR MOTP¥PMHenoxy 150 p-nitrophenoxy 151 PCT/EP2006/006446

o- N, N-di net hyl ami nophenoxy- 862
m N, N- di met hyl am nophenoxy 153

p- N, N-di met hyl am nophenoxy 154 o-acet am dophenoxy 155
maceEMoxy 156 p- acet am dophenoxy 157

0- ni t ﬁﬁfﬂﬁ‘éy he ﬂn?r% JRids %Fé’ BeAGY hoGijsgﬁJtBnerttf 58§ ¥-chloro-

160 o- ['am nobenzy
mﬂieNyﬂAH‘aﬁm&yaﬁr(&ubaitmphend@bhenyl) -6 7-d|hydroth|eno[2,3-

Simyhlssbioce bRl mhost BBl eireot I poat s 29e5e! koo he

SOBh A BTeF MR KhuvAIEPLP nES RS LRRBRIM. THE Batinum is
fitered- off Idndlthetdtgdlmlnmdiﬂiﬂeabplﬁ. 21CKloro-3- methyl-4 hydroxy- -(3-
m N, N- di. et h

oL ﬁh}\p%ﬁh@pﬁ f}ﬁlﬁ Hgigz-%roth}ez\%[z3-b]pyridin-6-one is obtained.

Example 187

A solution of 44g of 2-chloro-3-methyl-4-hydroxy-5-(3-o-
acetamidophenoxyphenyl)-6,7-dihydrothieno [2,3-b]pyridin-6-one in 80 mL of
10% methanolic KOH solution is boiled for 48 hours. 2-Chloro-3-methyl-4-
hydroxy-5-(3-0-aminophenoxyphenyl)-6,7-dihydro-thieno[2,3-b]pyridin-6-one
is obtained after the customary working-up.

Exampie 188

A mixiure of 4.25g of 2-chloro-3-methyl-4-hydroxy-5-(3-p-
methoxybenzoylphenyl)-6,7-dihydrothieno[2,3-b]pyridin-6-one and 3.5g of
pyridine hydrochloride is stirred at 160° for 3 hours. 2-Chloro-3-methyl-4-
hydroxy-5-(3-p-hydroxybenzoylphenyl}-6,7-dihy-drothieno[2,3-b]pyridin-6-one
is obtained after the customary working-up.

Examples 189-199
The following 2-R?-3-R'-4-hydroxy-5-(3-R-4-R-phenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-ones:

Ex. R R® R R}  Rf(CH.Cly#MeOH 10:1)
189 H F H H 0.34
190 H H Ethyl H 0.38
191 H H Ethyl Br 0.35
192 H H Ethyl Cl 0.4
193 OCgHs H Methyl H 0.39
194 OCgHs; H Ethyl Cl 0.59



172 o-acetam dobenzoyl 173 m acetam dobenzoyl 174
p- acet am dobenzoyl 175 o-nitroanilino 176
mnitroanilino 177 p-nitroanilino 178
0- N, N-di net hyl am noanilino 179

WR OROW Het hyl ani noani | i no 180 PCT/EP2006/006446
p- N, N- di met hyl ami noani | i mo- 318t o- acet ami doanilino 182
m acet am doanilino 183 p-acetani doanilino. Exanple
184
7- HyEmey 6Rphenf’- 4, 5- d®hydr ot Rf ean[@'lﬂ?Jb’]V!qQHiwiﬁ- 5-

gthal d, dﬁ anall'ghI omhg;ne/ tg:ang;/ lU $§cl i sation,

from]g@t h;UCGHBphqmyl acBKGHh)QOt hCbphene- 2- casaoxyl ate.

4 hy é-gxg/%g: EEean?npounngﬂr ot fl eno[ 3, 4- b?ﬁﬂrl di n- 2-
one (&% OQEYH,di q.l|1l 0&39&'8&}'@,?[3/ gpt hanol 10gkp, is

obt ai ned, _in anal og 0 Exanmple 1, from nethyl

4- ph#99| aOGeklsi ddi h| o&ﬁb@é‘% ca@boxyl ate.0¥H
20071019914 PCT/ EP20061006446 -36- Exanpl e 186 20 ngy

of platinum oxide are added_ to a sol ution g of
2- chl arecobtaingdy iy anajogy withExazopls - Infiom the followmg methyl-2-

b5 PR sedlamiach NVERPIMBPAR Sefioopistes.
passed through the 5 solution until three nolar
eﬁwval ents have been absorbed. The platinumis

@yrser off andgt he aI(FsohoI i sgali stillegzoff.
2- Chlkx.0- 3- net hyl - 4- hydr oxy- 5- ( 3-

m.p.

-one 'S obtained. Exanple 187 io A sol ution of
of 2-4€0l or o- 3- ne{ hyl - 4- }HydroxythyiS 0- 116-117°

M am J3gpnenoxyphenyl ) - 6. 7-di Nydr pt i enol g, 3- D] -0} N0
183 ﬁ %gsﬁ@

S gy B U e
192 H Ethyl Cl 89.5-91.5
193 OCGHs H Methyl H 83-85°
194 OCgHs H Ethyl Cl 116-118°
195 H H CH(CH3), Cl 70-71°
196 OC¢Hs H CH(CH3), Cl 61-63°
197 OCgHs H cyclohexyl Cl 83.5-84.5°
198 OC¢Hs H cyclopropyl Cl 95-97°
199 OCeHs H tert.-butyl Cl 63.5-66°

Examples 200-209
The following 2-R2-3-R'-4-hydroxy-5-(3-R-4-R®-phenyl)-6,7-dihydro-
thieno[2,3-b]pyridin-6-ones:

Ex. R R° R’ R?
200 H H Methyl Methyl
201 H H H Ethyl
202 H H Mehyl Br
203 H H H Br
204 H H Isopropyl Cl
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10% net hanol ic KOH solution is boiled for 48 hours.

2- Chl oro-3-net hyl -4- hyd roxy-5-(3-0-a mi no phe no

xyp he nyl)-6, 7-di hyd ro-th ie no[2, 3-b] pyrid
n-6-one is obtained after the customary working-up. 15
WO 2WHOIHZ8 A mixture of 4.25 g of PCT/EP2006/006446
2-ch|oro-3-nethy|-4-hydroxy3§?T3-p-

nmet hoxybenzoyl phenyl ) <6, 7- di hydr ot hi eno[ 2, 3- b] pyri di n-6
-one and 3.5 g of pyridine hyd%ochloridg is stirred-at
160 for 3 hBMrs. 2-Chl ofb-3-nefiyl -4 20R R

hydr oxy-5- ( - hydr ox oyl phenyT) - - i py- ar gt ht eno
[ 2, 3-b] pyri |d?1- 6- one Bt1t))(§"q-§‘bt ai ned afctyg[foé{%ﬁcust mary

wor ki ng- up.2@8xanpl es 188+ 199 Tie f ol | igabutyl Cl
2- R2- 3- R1- 4; hydr oxy- 5- ( 3; R- 4- RG- phenyl ) -6, 7-di hydro- 25
t hi eno[ 2, 3-91’pyri di n- 6- 6hes: 'R RMETOM Rf

(CH2CI 2/ MeQpgl0: 1)  1891HH F H 4 0. 34ycib@fopyi H Etlyl H
0.38 191 H H Fthyl Br 0.35 192 H H Et hyl 0.4 193
ocsHs H Met4B H 0.39 tha oositb H Etlﬁ9¥uf¢l 0. 5HWD
20071019914 PCTI EP20061006446 -37 Ex. RR6 R R2 Rf

1 (s seedoishnaaay i e s lowormetyhs:
B R Ao B T el oo ) e

fol |l owi ng net hyl - 2-

VT at eoPreaSOtREEK. of RAw K B P B R
200 H H Methyl  Methyl
201 H H H Ethyl
202 H H Mehyl Br
203 H H H Br
204 H H Isopropyl cl
205 OCsgHs H  cyclopropyl  Cl
206 H H isobutyl Cl
207 H H isopropyl H
208 H H cyclopropyl H
209 H H isobutyl H
Example 210

4-Hydroxy-3-phenyl-5,6,7,8-tetrahydro-1-benzothienof2, 3-b]pyridin-
2(1H)-one is obtained, in analogy with example 1, by cyclisation, from ethyl
2-(phenylacetyl)amino-4,5,8, 7-tetrahydro-1-benzothiophene-3-carboxylate

Biological examples:
Screening assay:
Human recombinant AMPK enzyme was expressed in E. Coli and was

reactivated in vitro by LKB1 prior to enzyme activity determination.

AMPK enzyme activities were assayed by using 2 fluorescent based
technologies {AlphaScreen / Delfia) and were carried out in microtiter plates
(containing 25 mM Tris/HCI buffer, pH 7,5 with 100 uM ATP / 50 mM Hepes



189 HF HH 102.5-104 190 HH Ethyl H 116-117 191 HH

Et hyl Br 92-93 192 HH Ethyl d 89.5-91.5 193 OC6H5 H

Met hyl H 83-85 194 OC5H5 H Ethyl C 116-118 195 HH

%é 2 Cd 70-71 196 OC6H5 H CH(CH3)2 Cl 61-63 197
Y5019 cl ohexyl O 83.5-84.5 198 OC6H5 HPCT/EP2006/006446

cycl opropyl C 95-97 199—Cﬁ@—ﬁHtart -butyl dC

63.5-66 5 Exanples 200-209 The foll ow ng

TEn 1 Tk WD B PATE sRsneciual) o T pedshnce SHG Sintheti

M@Ehaé SRishate MAMSWLWRRRZ% HeahNEVA" Bleptid€) dnd
S04 1 H 1 2opropyl T Vo 2005/ 019014

mwapmoaeoesmlonsa‘iemwm w@emhitiated otheagiliton-of AMPK

ﬁ#‘%@r@’ tF o Figye: e BB slers oot for S8 Whoom

ﬁemme iBhzeme! asvityividy Bysdayidebyl usingoan tah-gholsbRvédithe
(3-R-4- R6- phenyl 2 acetam

|€Wéiqu3R” tos mreasuke offige fiba@Btiyaohorhosphate incorperatedr infe the

%AWA&ME{ is expressed in % of control (basal activity):

Compound number structure a-Screen | Delfia
OH
200 - AN 154 232
S
N 0
H

201 150 219
202 322 313
203 286 271
204 181 233




202 H H Mehyl

200 HH Methyl Methyl 201 H H H Ethyl
Br 208 HHHBr 204 HHIsopropyl A 205 OC6H5 H
cyclopropyl d 206 H Hisobutyl C 207 H H isopropyl

‘gl‘iagoql%lg—lll—l cycl opropyl H 209

H Hisobutyt H 5 Exa
PCT/EP200

qple
6/006446

4- Hydr oxy- 3- phenyl -5, 6, 7, S“ﬂglrahydro 1- benzot hi eno[ 2, 3

-b]pyr|d|n- 2(IFD one is obtalned |n anal ogy with
e | < Ly M \ 92 \ 97 | OCllI UII, I I Um et h I
2t @pmqur&;@émbypg% no- 4, 5, $fructure 4 a-Screen | Delfia
7+t et rahydr o- I-benzothlophene 3- carboxylate 10
Bi ol ogi cal exanpl es: : man
reconbi nant AMPK ¢ E. Coll and
was reactivated i D enzyne
activity2@@tern1nc Livilébes (wdbd
assayed by using 2 /¥ hnol ogi es
(Al phaScreen / Delfia) and Were car out in
mcroliter plates| (containing 25 mwWw}er sf HCl buf fler,
pH 7 5 with 100 nl\/I ATP / 50 oM HQpes WO 2007/ 0199144
PCT/ EP2006/ 006446 th 125 pM|ATP
respectively) in : etic peptide
substr at ANVARAAS K pepiide) |a
activatoﬁg in seri '-actions meéég q84
initiated by the additi gaof 50-100 ng).
Fol | owi ng mi xi ng, |t he P at &s md}e i Acubated for 30 min
a Ve VaVaulli sl t e_nrper‘a{ He- l:n-lyrm Qf\f | \1| ty WaS stayecl b\l
usi ng an anti-phos$ neasur e the
guantity of phospl he ANMARAA
ACti Vi . 4 | ¥ :
ct|V|ty26? expre sa 1§ft'\'%§§

H
208 / | X 154 163
8 N o)
OH
209 74 | = 156 201
S ﬁ o
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Compound nunber structure a-Screen Delfia OH\ 2
154 232 NOHH 201 150 219 s NO HHI \ 202
322 313 Br s NOHH 2031 \ / 286 271 Br s NOH

OH 204 181 233 s N O H W 2007/019914

WREBIIHE/ 006446 - 40 Conpound nunber st r uctPGTEP2006/006446
a-Screen Delfia H205  t664l151 is HO Il \ H 206 | |

\ / 269 164 CI S NO

00 \ /
1\

The following examples relate to pharmaceutical preparations which

comprise active compounds of the formula | or their salts.

Example A: Tablets and coated tablets
Tablets of the following composition, which, as required, are
coated with a customary sugar coating surface on a sucrose base, are
pressed in the customary manner:

active compound of formula (1) 100 mg
microcrystalline cellulose 278.8 mg
lactose 110 mg
corn starch 11 mg
magnesium stearate 5 mg
finely divided silicon dioxide 0.2 mg

Example B: Hard gelatin capsules
Customary two-part hard gelatin capsules are in each case

filled with
active compound of formula (1) 100 mg
lactose 150 mg
cellulose 50 mg
magnesium stearate ' 6 mg

Example C: Soft gelatin capsules
Customary soft gelatin capsules are filled with a mixture
comprising in each case 50 mg of active compound and 250 mg of olive oil.

Exampie D: Ampoules
A solution of 200g of active compound in 2kg of
1,2-propanediol is made up to 10 L with water and used to fill ampoules such

that each ampoule contains 20 mg of active compound.
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OH 207 1 \\ 131 169 S NOHH?208 1 \ \ 154 163 S
OHOH 2091 \ \ 156 201 N OHHZ2101I I \ 176 286
N O H WD 2007/ 019914 PCTI EP2006/ 006446 -41 The

f8| | owi ng exanpl es relate to pharnmaceuti cal

WPEPEM P bns which conprise active conpounddCAfEPRHPA006446
formula | or their salts.“54€x“a_rrpl e A Tablets and
coated tablets Tablets of the foll ow ng conposition,

coat | Eaampie B AGeoR Sispeffoniartrladmiiaesy; o The
cust omary Kﬂtrh;ltf?.febﬁfstdsPSnQWWa@ﬁvef &6ipbund s plr% Bre®in

10 m crocrys l'ine cellulose 278.8 ng |actose ngy
dbe customary manne. Thegaiagleudose éml)ecataips tQ0Wmgyof active

dcio\ﬁ%pdo%crj\d,s’%b ?nognof]I N%Xéadrgo&rr%etﬂﬁcelf‘u?ose, 5 mg of Na benzoate and
100 mg of sorbitol.
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Exanpl e B: Hard gel atin capsul es Customary two-part

hard gel atin capsules are in each case filled wth
active conmpound of formula (1) 100 ng 20 | actose 150
%32 Cﬁ‘lﬂl ul ose 50 ng nmagnesium stearate 6 ng Exanple

: Mqtl atin capsul es 25 Custonary soft gdICA{BPRING/006446

capsules are filled with a re conprising in each
case 50 ng of active conpound and 250 ng of olive oil.
Exanpl e D: Anpoul es A solution of 200 g of active
compound in 2 kg of 30 1,2-propanediol is made up to

10 L with water and used to fill anpoul es such that
each anpoul e contai ns 20 of active conpound. WO
2007/ 019914 PCT/ EP2006100 $-42 Exanpl e E: Aqueous

suspensi on for oral admnistration An aqueous
suspensi on of the active conpound is prepared in the
cust omary Ul@arwb-co'ﬁﬁkﬁbtﬁidrtﬁ|f@rndﬂ§$|):(5 m -) contains 100
ng of active conpound, 100 ng of Na

car boxynet hyl cel l ul ose, 5 ng of Na benzoate and s 100
ng of sorbitol. WD 2007/ 019914¢ PCT/ EP2006/ 006446 - 43-
Claims s 1. Use of a conpound of fornula (1): R6 OHB
YR |I ZENOH(l)gHn

YR
Z.
N 0
(1
in which
Bis CHorN,
R1
R1
Y/ === R’ S
Los )N s or \
~ R S ; = 2
R R
3
X - —X
RisH, \ / R’ or @-Rs
R4 S 0

R' and R?, independently from one another, represent H, linear or
branched (Cq-Cglalkyl, (Ci-Ca)cycloalkyl, (C1-Cy4)cycloalkyl(C1-C4)alkyl,
halogen or,

together form a group -(CHz)s-, withn = 1 to 4,

R® and R, independently from one another, represent H, linear or
branched (Cy-C4)alkyl, OH, linear or branched (C4-C4)alkoxy, halogen, CFj,
NO,, NHz, NHR’ where R’ is linear or branched (C;-Cg)acyl, NHR"”, N(R")z,
where R" is linear or branched (C,-Cg)alky!, optionally substituted anilino,
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BisCHor N RRY11.1 RS | is2Sor \ RSR2 R
103 X-XRis H R o RS R4 S04-- is Rl and R2,
i ndependently from one another, represent H, |inear or

‘%ranched G-CA)al kyl, (G- C4)cyc| oal kyl,

BLOGAI P | oal kyl (G -C4)al kyl, hal ogen or, tRSTEEPRUIE006446
forma group -(CH2) 1-, vvlf‘ﬁ‘]ﬁ*_lto 4, 20 R3 and R4,
i ndependently from one anot her, represent H I i near or

DSHOR. o Rk thonsdogoh BBl B o7 omionaty

|§jﬂst|mpéubg-ﬁzd9[ anched (Cl-C6)acyl, NHR', N(R')2, where
R' is I|near or branched (Cl-C4)al kyl , optl onal |y

subst iR°us & linean ertsane > (D7¢ dalkgl oF PalpgER2006/ 006446

it PR R, DR GREERS B G

FEE,#CS;)(H:cldaI @J)am?nanched (G -C4)al kyl, or hal ogen,
IS or I near or branched | kyl

a
(c czl‘S@yc Ua'l-k v “Q-,(S- Micyer MRKyI. (\d1ere4;?51 ka/lmea)( or

-S-, -NH, or -NR'""- , where R"
| S PI neagC1 é:%%}(anched (C ) al kyl, and their
phar nmﬂdhemphbtynmmmmw}bé@epbdmssalisw t he preparation

of a pharmaceuti cal iti for .the to
Cr eat IOnteprepaBiRn & Sensprectish EIRDStoR wsalil for the
HSAmARE F Raskete8SRbiabolic syndrome, related disorders and obesity.

2. Use according to claim 1 of a compound of formula (1) wherein:
B is CH,
R and R® are each H,

R
-Y-Z-is M
RZ

S

wherein

R'is H, methyl, ethyl, isopropyl, isobutyl, cyclopropyl,
R? is H, Cl, Br or methyl,

or,

R' and R? together form the group <{CHa)s-.

3. Use according to claim 1 or 2 wherein the compound of formula (1)

is chosen from among:

- 4-Hydroxy-2,3-dimethyl-5-phenyl-7 H-thieno[2,3-b]pyridin-6-one;

- 2-Ethyl-4-hydroxy-5-phenyl-7H-thieno[2,3-b]pyridin-6-one;

- 2-Bromo-4-hydroxy-3-methyl-5-phenyl-7 H-thieno[2,3-b]pyridin-
6-one;

- 2-Bromo-4-hydroxy-5-phenyl-7H-thieno[2,3-b]pyridin-6-one;

- 2-Chloro-4-hydroxy-3-isopropyl-5-phenyl-7 H-thieno[2,3-b]
pyridin-6-one;
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2. Use according to claim1 of a conmpound of fornula

(I') whereini Bis CH Rand R6 are each H R is

-Y-Z- is RZS wherein 20 RL is H, nethyl, ethyl,

i sopropyl, isobutyl, cyclopropyl, R2is H d, Br or
eonyd7/o1gnd R and R2 together formthe groupPCT/EP2006/006446
-(CH2)4-. 25 3. Use accordi-rgdbe~claim1l or 2 wherein

the conpound of formula (1) is chosen from anong: -

4- Hydr oxy- 2, 3-di met hyl - 5- phenyl - 7H-t hi eno[ 2, 3- b] pyri din
-6-one; ~ 3-sec-Butyl-2-chloro-4-hydroxy-5-phenyl-7H-thieno[2,3-b]

é- Et hyl - 4-h %8 XYg. Or'ghenyl 7Ht hi eno[ 2, 3-b] pyri di n-6-on
ZdBr ongo4éhmdmmx§3nﬁéwl-sfe piBeteybhydrot 1. eRaka[4%5 Hient
i di n- on

2 Br ono- 4- h{Riedlpyistinleang: 2nd- t hi eno[ 2, 3- b] pyri di n- 6- on

2. Chl or o-4- Ry Y AeRrOBYF 4Oy S BhemAT L HRnqIR by &

] pyridin-6nene; WO 2007/ 019914 PCT/ EP2006/ 006446 -45

3-sec-Butyl - 2- chl or o- 4- hydr oxy- 5- phenyl - 7H-t hi eno[ 2, 3-b

1 pyradin- ﬁh@ﬂﬁaceutr&aﬂéﬁérg@}(é’tro% &1piding R least one compound
7,8-tetrahydro-1 H benzo hi eno

[ asgie[ﬂppgnm @iny-of -chaies ‘atm SSand/or one of its physiologically harmless
é}(cl opr opyl - 4- hydr oxy- 5- phenyl - 7Ht hi eno[ 2, 3- b] pyri di
one. 4. Pharnmaceutical preparation conprising at
Ieast one conmpound as defined in any of clainms 1 to 3,
and/ or _one of its physiologically harpl ess . )

5. Pharmaceutical composition “according to claim 4, wherein at
least said one compound, and/or physiclogically harmless salts, is present in
an amount ranging from 1 mg to 500 mg, preferably from & mg to 100 mg,

per dosage unit.

6. Use of a compound of formula (1) according to any of claims 1
to 3, or of one of its pharmaceutically acceptable salts, for the preparation of

a medicament.

7. Use of a compound of formula (1) according to any of claims 1 to 3, or

of one of its pharmaceutically acceptable salts, for the manufacture of a medicament
in the control of diseases, in particular for the treatment of diabetes, metabolic

syndrome, related disorders and obesity

8, Process for producing a pharmaceutical preparation, wherein at
least one compound of formula (1), as defined in any of claims 1 to 3, and/or
one of its pharmaceutically acceptable salts, is brought into a dosage form
together with at least one solid, liquid or semi-liquid carrier and/or auxiliary

substance.
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to salts. 5. Pharnmaceutical conposition according to
claim4, wherein at |east said one conpound, and/or
physi ol ogically harm ess salts, is present in an
amount ranging from1l ng to 500 ny, preferably from5
ng to 100 ng, 15 per dosage unit. 6. Use of a conpound
oV YYAM%AI4{ 1) according to any of clains 1 t PCI/ERIAO6/006446
of one of its pharmaceuticaty8acteptable salts, for
the preparation of a nedicanent. 20 7. Use of a
compound of formula (l) according to any of clainms 1 to
3, or f orfeo®Porpd ohiferrtiR et cal |y acceptabl e salts,
for the manufacture of a medicanents in the control of
di seases, in particular for the.treatnment of diabetes,
met abolic syndrome, reb&t edBdi ders and obesity 25
8. Process for producing a pharnageutical preparation,
wherein at | east onq( mula (1), as
defined in any of clajars to 3, andlfor one of its
pharmaceutically acceptablle salts, is brought into a
dosage form together* Wyth | east one solid, liquid
or sem-liquid carrier Hnd/or auxili ary;A)so subst ance.
WD 20071019914 PCT/ EP2006/ 006446 - 46 9( Conpound of
formula (I1AA): R OHBYAR | ZA~NO H ('A wherein
~ Rl Rwr]_‘g R S IAis Sor A

rein
7
1 R
v R ’ R’ S
~ A
éA is , / \ S / or \ /
A, R A S , 2
R? R4
A

in which R'a and RZ., independently from one another, represent
(C4-Cy)cycloalky! or (C4-Cy)cycloalkyi(C4-Ca)alkyl or,

together form a group —(CHz),-, with n =1 to 4,

B, R, R? R* R® R®and X being as defined in claim 1,

its pharmaceutically acceptable salts, as well as stereoisomers and/or

diastereoisomers, oxides, solvates and tautomeric forms thereof,
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ZA\ z RAS21 z R RAS5AIiInwhich RA and R2A,

i ndependently from one another, represent
(Cl-C4) cycl oal kyl or (CT-C4)cycl oal kyl (G -C4) al kyl or,
together forma group -(CH2)1, with n =1 1to 4, so B
RFOB%KMB%M4R5’.R6 and X being as defined in clalmhy.caasis6
i ts pharmaceutically acceptgp% salts, as well "as
stereoi somers and/ or di astereoi soners, oxides,

sol vates and tautoneric forns thereof. WO 2007/019914
PCT/ EP2006/ (106446 -47 10 10. Conpound of fornul a
(lc): R HBYR I ZENOH ((lIc) in which R6 is

I i near or branched (Cl-C4)al kyl, (G -C4)cycloal kyl, or
(C7-CA)cycloal kyl (G -C4)alkyl, is B, -Y-Z-, R R, R2,
R3, R4, R5 and X being as defined above in claiml,
its pharmaceutically acceptable salts, as well as
stereoi somers and/ or di astereoi soners, oxides,

sol vates and tautoneric forns thereof, excluding

4- Hydr oxy-5- (2-nethyl phenyl)-thieno [2, 3-b]

pyridi ne-6(7 H)-one.

10. Compound of formula (Ic):

(le)

in which

R® is linear or branched (Ci-Cyalkyl, (C1-C4)cycloalkyl, or
(C1-Cs)cycloalkyl(C4-Cy)alkyl,

B, -Y-Z-, R, R', R R® R* R® and X being as defined above in

claim 1,

its pharmaceutically acceptable saits, as well as stereocisomers and/or

diastereoisomers, oxides, solvates and tautomeric forms thereof, excluding 4-Hydroxy-5-

(2-methylphenyl)-thieno [2, 3-b] pyridine-6(7 H})-one.



