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WO 2007/ 019914 PCT/ EP2006/ 006446 Use of thi enopyri done
derivatives as AMPK activators and pharnaceutica

W@ euposiot4 ons contai ning them FI ELD OF THE | NVBTEEN0&006446
This invention relates to thienopyridone derivatives
that are activators of AMP-activated protein Kkinase
(AMPK). The invention also relates to the preparat|on
adseuof thienopyridona derivatives as AMPK agtivators and
di sorders such as di abetes, netabolic syndrone and
obesi t pharmacawticalsompositionsarentaimingithem
I NVENTI ON AMPK is well established as a sensor and
regul ator of cellular energy honeostasis (Hardie, D

G and Haw ey, S ELDQW[HEQNVEQ'FH)NWOW'” Ki nase:
the energy charge hypothesis revisited’, Bioassays,

23 Thib&nvéﬂﬂﬁrl)ebi@s Keﬂpen@yrlﬁor@t dmvatlves that are activators

of mi%c:%l&\é%de rot E{na§gc Wghsiﬁglleﬁﬁtﬁﬁbﬁgls%?lates to the
p@@ﬁg}éblé%ﬁq gsé edf' thed6ithichbbPRdShes N the Kﬂe@ﬂﬁ@nﬂ B¢ disorders

rrsin evel s occurs in States of cellular energy
sdeblastdlabetesTmtalwm syindgorverantkobesityoni ne

phosphoryl ati on of target enzynes |eads to an
adaptation of cellular netabolismto the | ow energy

st at eg ACRGROURD AND HITRODUEKIGN!I TOTHE INVENTION
changes is inhibition of ATP consum ng processes and

activation of ATP generating pat hvvays and therefore

e tPapkdS el earablafd P ST (RUAY R couar eneroy

HdWhederdsis egHErdRs eD( @r |alndg|-@wley 8. .A., ""AMBmactivated protein

gk oS oS sl RIS 43130, (oo
t u 7

U381 TS ey Syl 4S8l gt

Biocherie SaxasFransattons; 3t d|62y(|210|®é$)| sAIIqs}:am; @shivatiom@f this

Graseivod eRerAYE G RlsorsahataRs d caflial ooy depletion
Td*fezi'&sh'ltl?'@ ééﬁHé?tHré@ﬁln@prﬂgﬁhWatud@dﬂ@rgéteeﬁm%s leads to an

rease 1 n cholesterol synthesis. O her substrates of
Aiaptaticin ohcelider netabalisrdadhei low energyestatear thsh nehetfect of

RPondhuns, BISEF EhMLab I AP ATELCATR, sonspmipa prgpesses
Fldasevatidroes HTP eeneirating pasiway syearithtiersfore Enegenératlon of
Bi ochem , 179, 249, (1989) | ycer ol -

AR &t@@ss @@é@@@ mj(ﬁMPb sN,g)stgqgtea lnclugi@ ag%%(é@&gzﬂboxylase
(A% a%go%\qggééﬁ-red%ctase (Carling D. et al., “A common bicyclic
protein kinase cascade inactivates the regulatory enzymes of fatty acid and
cholesterol biosynthesis”, FEBS Letters, 223, 217 (1987)). Phosphorylation
and therefore inhibition of ACC leads to a decrease in fatty acid synthesis
(ATP-consuming) and at the same time 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. et 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. ef al.,
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"AWP-acti vated kinase reciprocally regul ates

triacylglycerol synthesis and fatty acid oxidation in
wo eavgo1md nmuscl e: evi dence that sn-gl ycer ol - 3PCT/EP2006/006446

phosphat e acyl transferase—+& a novel target", Bi ochem

J., 338, 783, (1999)), nmalonyl-CoA decarboxyl ase

(Saha A. K et al., "Activation of mal onyl-CgA 5
“AMBeadiivatdch kinase rracipmoallmragulﬁj@wtéiagylgg/@ﬁfql a®¥nthesis and

nd the AVR-actiyate tej [. '
f yaﬁcfii%'aﬂﬁ rl'e'-n4-|l:\%f bgbgm e_cté_.?%_%/@_e?\:(‘:%g;fﬁétgfsn-glycero|-3-
pROSPHE acyitrdbistéras€lea nowT targa#2 BlocHe2n00) B38aT83, (1999)),
hepat ocyté nucl ear factor- 4a (Lecle

Ay ecataiass (88 A1k L@ SRCHADyeL alonyl-CoA
mat ur | ty- ' ' .
SRE} g 0551, ORS00 R vt
pl?g?iné ?laiﬁ?sé 2@efiyators ?@n?’fotimﬁdaﬂ)mg&ambmmmidam -BrDgibofura-
s for conponen '
nRadPt i brBipl. ¢ Be SR, RO, (S0 E e, b st e Rtclear factor-
4@2%@8&2. ‘t'%?.Ogg%k?a;}?/gg"\e%Idé’é}tfé r-ABhvbIREd Wtype-1 Meaturity-

_ K su _ have not been 1dentifi é&d,
ohse6t ditbetéd rofl e gounf Bl acneeel target pdr AMPractiwsted gprotein

Kraee) DRbRIes S0a 1 e oi200H ATEsH h JiP Belghal, drug
t%pﬁg‘sfg?@n@ﬂe‘?ﬂs of tr]% metd¥¥iic s%ﬁH?drﬂé?ﬂd_ﬁﬁi_@th;jprocesses that

_ nergy charge hypothesis revisited",
afé belim@gsto be egulated, thir@AMPkeagtivation, bet fogwhich the exact

ANIRK siistrelegiabirenst Bagh et tGge RS of glucose
t f\/%@gﬁ)t in Ysletd) musdle drroskRassibnalregulationgstkeydggéries in fatty

MP-activated protein kinase for the 20 treatment of
atighane ghicaisetretabatian ienliven(dgraia iy e s anchiadey S. A., “AMP-
Epdqcr,i ne . t ' ' h [ 2
agﬁyaqggj emgpi\q% 152 éggegléhér r%@g%mp'ﬂ’wes’lsl%wén%%@, Bloassays,
23, yaage (200 HerapaB eE( ledcdih¢AMRactivated piotein kinase, super

@éé&"ﬁé‘ﬁéﬂ%\%@ﬁlﬁe@ﬁéﬁ NDce Ersaatlanson 't R62p (g Musi N

u c gen : h "

LRI 92" Sar G Ry o s e e o v

t@sﬂreaﬁgbmuztﬁajbettedh@mmmg Targets:Iramuge, &ndocrine and
ol e of AMP- ac i i i _

M Sio ioreretd, P Lo BbENCHS: KLDABR, [ dbFESYRLLRReRLion of

%&%Qé-p”gsﬁ’ﬁabb P@YRAhEad tP.aAS et i, i"erarhmeiridazbRs4-carbo-

een fount low hg AMPK stinul ation. Mre recent|
xamidevitiositeentimigs thereffeats 1of dnsuliguen the @xaressian emf{ﬁ 2 key

0 [ 1 ul but [

.ce ggmaﬁ:glggﬁ?fsakﬁ’ﬁgOénggﬂ%tsﬁgﬁgbﬁé%ﬂﬁé@g@‘,'Bfgbg?ecs, 49,
o8, RE6VB ), aekéweﬁﬁgmenmnnemm ?MCbeeqyodocﬁDn, and SREBP-1c
stimulation off AMPK and therefore to an increase,i

(ZhouyGaditdaloxiRelei oh AMPactivates) PrRISE) &INasf o ReRganism of
rﬁ%ﬁ?r{pypi%égﬁWhé Ui BrEahemvkel t Yo t672(2064))08 kY 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-derived 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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WD 2007/ 019914 PCT/ EP2006/ 006446 -3 activated protein

ki nase", Nature, 415, 339, (2002)). Adiponectin,
w@r@vherni4 adi pocyte derived hornone | eadi ng t oPCTPPIIVEE)6446

carbohydrate and lipid netdbetism has been

denonstrated to stinul ate AI\/PK in liver and skel et al

muscl e (Yamauchi T. et al., "Adi ponectl n stinul at es
agtivatedeproteini kinase'h Mature, #45: $3ci(2002)).dAdipanesyin, another

ey efehyed bBmo8 o Bapiorof Ingl VB gorooh i ang i
nﬁ@tﬁ Bbﬁsrﬁ aha®¥edatddionstisted | ts EHRfUIATRAMPK in IVerdiP3Reletal
gl obul ar domai n: Acetyl - CoA carboxyl ase inhibition

mustlaPamasichiy At @l ais oddinpnechasdinidetepagiuease utilpaion and

i A e dect RS P R elen AYBlh o hHSES, pgture
M&ﬂ/bmbae AbBS) @092, TomasaEhef atl UtErancedospboeyfagoixiaation
one or nore yet to be identified upstream ki nases.

aed@ucceﬁe trﬁesm\nye/ﬂGBP@rO glRbulas slpaaignArelk§oA carboxylase
u@ﬁﬁzgﬁg%\%@es%ﬁlg A ‘at 'Q’r@félﬁnklr%rsgf Oéleq fighet ipN 99,

ul e expec romin vivo |vaf|on
18808,(2002))] YRe ,acdear@msé (Ammlpnnsbem cwturg'btarmecswmns: to be

15 enzynes woul d reduce he 0S

'Tdﬁ:ﬂ%@énbv@f alincrgagipgs ecel Wg"?fed‘gM%s & E"hd Y th’g?F edpe to
|

phRSpHOMABIAF e of FibHESfet fE B iddtidpetiom RIGLESS |
and Bdsedesn ehel krmwletigelm‘ ﬁwdabmem‘d@nbdt cqn@ﬂ't@nces of

AVBRER Rt nserotp o Benlieial ehasty Walld pEl Sxmdtild i iy vivo

a%gvém Jh SEAMUPKNI A NIV ededtbaddd gémﬁlohoﬁogtmn%ogemc

to a reduction in intra-myocyte triglyceride
emymem wouldreduocei hgpaiceglucoss putpuac,an impmovaavefall glucose

th

eS8 B oA, FORSHEh Wit bchd BRiesBich of key
RiRIESS in Niigid e mgtapding cweukidneas 1o WetréssedXpttyt adid and
to significantly reduce the risk, for acqui

chalesterehsyithasis argl inceeasssdfattpagich axidabioryi %@ﬂaﬁt'on of AMPK
i %? %I ﬁ#&@%‘f ot $ndFB8E Nfiséosel Bpfake" QRd Rattflacl -oxidation
witherssuitting isprovemént ef dlarase Herbpistasiy abdr dbetauaaadyctipn in
R idVaariie aspuiulh: g8 meravad Thsxllg ot inally
o gleshe g’ SO ol S cecrasariindPuenr
The |comb|na1t40remfstfmste effeatsetire dheonresabolis syndrome would be
er%gte d to sugnlf4 cént?y re&%gg 2ghe Frl‘?‘sk efto CQL|1:1r|n8t chdlovascular
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-Aminoimidazole- 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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"Acute and chronic treatment of ob/ob and db/db mce

wi th Al CAR decreases bl ood glucose concentrations”,
w@e@echem4 and Bi ophys. Res. Comm, 294, WO 200F¢DERB&006446

PCT/ EP2006/ 006446 - 4 7984 {2002), Buhl E. S. et

al ., "Long-term Al CAR adm ni stration reduces

nmet abol i ¢ di sturbances and | owers bl ood pressure in

7981 £2002)p|Byhing. Seaetupb, “bIng-tarm ANGAR adsministratien reduces

d N il .
RGO GistBaRees onbdSbprEpiDRESSAI in i dithlaving ature
ofi%bvﬁ*{ﬂhnAP&?&anéeC@'ﬁd@nﬁerWébé@sprﬁ?umgg QQOZE/B Until
MP acts as an intracellular AMP mm c

r@ammlwhasfed v slugieschxeyfelieg\as @e AM%a@tl\taéor AICAR, a cel

‘stinul ate AMPK act t

pon R RoreUEEs 8 2MPL £Ms 26l 88 o Bl ReEiudt AP mimic, and,

mcaédmnmtéapfb high @sdugralevets, Awableam stimutle mmpm alctlwty
ki nase in intact cell s?" Eur . . Bi ochem 229,

(Cades)J.. Mioricabr "5Avminginigagelest a§aaw>s&md§o"bﬁfiﬁ¢&e<?sr\de a

th
DS EY SEARhRREAN ik AR e
EtlllfleJt M?@h?@?"?mgagﬁ))\éMV@I NP ralso mate aboan AMP
reat ment o
rmam@em she| w@uoneﬁggémrnéﬁaﬁtagieﬁa% 51 (e 1008 quot 2 specific
gc? iar Ol( ben aénd @d&a}ﬁ@ar gt udi %rgé‘ﬁ’rﬁ; the AMP activated

icial cts of’ both acute and
pcdsteimkmalsé far GAR tehitineint of dype 2 diabeterd nCumsmé|rugr Targets-

B S0t SRS 5598 2 a0y bevera i i
sfd&?€§ %é’%ogie‘?ﬁor\é?fd’ééd Oberisficid) effedts dot Hoe afﬁlt@b@ﬂ\d s¢hronic

ean and obese Zucker rats", Di abetes, 50,1076
A(IB@(RL)adrﬁiorsgra&ionMn godant modelnrefhebesity rndItgpe 2 diabetes

darb b
EREEER B (i ddier aeftely st e hfriRdghz0 G- BB xamide-16-0-
rfb%'ﬂ.ur@hbsﬂbchfuy& 8&%@'@@3 Pluchse BfetaboiRH02), lesial srd fobese
E. et al and chronic treat /o%
Zm&xeatﬂa@m lﬁta@et%,tﬁOAp@R (8@@?&%@9%% &(‘g?h@g Amino-
| @(‘Z%%gai P%%ozsanlﬁgg h‘?@nl@%suﬂ Oﬂjéé&EgﬁPS%rréé?%m C'B?Rucose
mﬁmdﬁta%llsamgmllheésmtrmawedl(obtbbs)tmlcbadalabemﬂ@gla 45, 56,
ower s
(2062), mﬁﬁ AL 808 aclish Bt ool shPof 608 b
rfn% ig que?@é%s BIGREY luﬁb%%&ﬁb@nwaﬁbhgtlmcham and
ese ucker

/ta) rat | eads to a reductlon in
Blbpbym Res.qComen.j ﬂ% P:%0)] (fZB@%) Buhl\E. Sicefd,, “bang-term AICAR

Pt edeeS BREBOR SlnuBiods BRUTDBPE IR ossure in
oY eispising Sehturd! sokes msutin &¥sistance syndrome Diabetes, 51,
2199, (2002)). For example, 7 week AICAR administration in the obese
Zucker (fa/fa) 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. et
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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30 al., "Leptin stinulates fatty-acid oxidation by
activating AMP-activated protein Kkinase", Nature,
wWa1®7/088% (2002)). In both ob/ob and db/db mn RE/EBR00E§06446
Al CAR adni ni stration redueed btood gl ucose by 35%
(Hal seth A. E. et al., "Acute and chronic treatnent
of ob/ob and db/db mce wth Al CAR decreases WO
b7 glcose cPCENERIODS), 0Bipsaen. -ach Bierhys (eseComm., 294,

PB8LTEBLS! V9 it %5 KRR Foffed BT 3800 that he

dfa%% dYud mesTniia With BBMaté MMPK aPonesadhigh concentrations

rmn can activate AMPK in vivo at high
thceﬁn ehtdloriRolg ZfoAME-astivated, prof@inekigpse in mechanism of

s of Yo A A I Bl AR RS s ot
“N1288fmin iNbEdaskls AﬂMPaéctbvated\/ﬁifo‘t@ihmmaswéctﬂmsﬂﬁ skeletal muscle
AMVP-activated protein kinase actiyv

ofraybjeets with tyns 2sliabetesh Digheles, é?a%fi%sﬁoo@)aﬁ@ﬁwh it has
o bR s R ShiodE g ey Ahoton
AROWitly 3 ptinand Adlipdridtting e stimathtodi eifectadfi metfomein is indirect
stinulatory effect of metforpin is indirec Wllg‘
vigcagtivatioprpfan Hﬁsﬁﬂ%%’ﬂ"r pAs (AR G zﬁh‘o% o Ogr‘\ activated
praflrPiiRbsd I bKé&F‘E g%tﬁgﬁ(g]a&idiﬁs%éw W@nﬁnlr%bpf 108,

rmn ac | hvest

11687 (24@0QnUn) addl'fIOIalddl pharmacolqglmlmmelnhgnc several transgenic
i ntervent

s TONBlpate PROD FeveIRHeS BLe 1aB HesTsy Ad) ML s are

b@ESmlr%CéVQHQlleaVEkér@%%n am&ﬁmaﬁﬂ dgAiRel AMIPK in skeletal
negative AMPK in skeletal 15 nuscle of transgenic mce

ninzscleleofotransgenid mice hase danoaretieted dhabihe sBIGARaeffeat on

STgPSESF o308 850 g RETANIRRDL O AV 4805 ¥ 0. o
df, "AS fole Nfof ORMIFREE le@Nstokeln Okinase rirgedrettadiogl andsleypoma-
transport in skeletal nuscle", Mol ecul ar Cel |

reggated Ghowsp) trapspott Har skeetal | Musely” ,nMol%%@fe&%/y 7, 1085,
(?@@15)& e%ﬁ%&ﬁ%r&ko%%ﬁk?& ?&tﬁ sél:ig}g{c | nezg)%e fl%%g?;qsgﬁgﬂgggimnar

sﬂﬁdléé/ﬁKotlmttissaés il help fosfuethpedefine thetopsequencesafiAMPK
activation of A% neflts

aetivalin.i & isBxPes mqthpﬁﬂar\é? @&‘élg@hn :{8 ,f\Mg’}& will have
b%%ﬁt%ohhs%é‘nﬂwft‘at&ﬂ%u%yn@ e W?@\V iMretéd dRicasa! bf\&l lipid

ent as havil ng olic syndrone, three out of
métebbllsm arad laossidugtioniindyady wmghtb@ormuahf)z@ patignit ag| having

rB0uS Shditire s HréR Pl of Sl L RSE e 8 doust be et

ﬁﬁé@eﬂéd <b;|]oé*d3 réwﬁ%rafbdw $30/85i thA1HY, Sfeting bleud! ghiooed above
110 mg/(c:jl aggggm?nsal Sbg;?y abbyov%n 4|Opc(rrﬁg§)e olr 35" (women) waist
circumference, and blood lipid changes as defined by an increase in
triglycerides above 150 mg/dl or decreased HDL cholesterol below 40 mg/dl
(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. et al., “UCP-3
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triglycerides above 150 ng/dl or decreased HDL
chol esterol below 40 ng/dl (nmen) or 50 ng/dl (wonen).

wabereiwvie, the conbined effects that may be 3BCT/EP2006/006446

achi eved through activatien®f- AWK in a patient who
qual i fies as having netabolic syndrome would raise

the interest of this target. Stimulation of AMPK has
elsressiphoim skelstal rmUad:Ie esffeats sofoexefciseinbyppkiangand AMP-

BB i TR A5 S ek, 3, 502

(Qﬂ)@j‘%ﬁt % Hf-‘?l?ér%for@f Bgcé SWQ{I t8 Aﬁfé;ﬁeﬁ? déMEQé'f?emaF&actlve

act roteln | hase ySIO
Eygmtspeonles md@menazm aeﬂﬁase ((eNGIS)) haslobeﬁrgahown to be

atien tpueh AMPR medisled pPorehay e i 2f el ave-

Eﬁ%%eﬁgb%ﬁégﬁ RirkR %1 hb?*ﬁﬁbr‘i lo¥ @H@Bth@“@KN@@?ﬁﬂﬁ@e" FEBS

I on ., AMP- i vat ed
Lpttertse |4|43k2&5,s(é QpBaJ)s p‘iejeiaratAMHKcactwati@m lg@ni kg usgyl to improve

FEBS Letters, 443, 285, (1999)), therefore
|0&%EW%{-§?M%§V fM%n be used to inprove | ocal

Ci r iy 3daitors Y& /ADAR |dhdR ddirivatved, Cbtﬁem/IE’Kd actlvators have
derivatives, other AMPK activators have

bees desbebed (I 8085/928464, US20A838035R) oY 0 9@4/043957)
2004/ 043957). DESCRI PTI ON OF THE | NVENTI ON 15 US

5602144 descri bes and cl ai ns new t hi enopyri done
derivatives as conpounds useful for the treatnent of
neur odegener ati ve_di seases o)

di scovered t hat tmE§9RJBﬂ:bgUnéEhﬂ'i% '@M#@Pﬁab anal ogues
are activator of AMP-activated protein kinase (AWPK)

and therefore useful for the treatnent of disorders
suchUss 5602hé4 cehe,scnbesﬂanbi cda'mym dewn@imapy@idegetqeri\@ﬁives as
The inventi

f
camvorPEcisetoUsT o Tantent o ByBaebaRpERTR oy 1 has
nBW batR d‘@d’&vb?é@ R hedB N rASH N bMGSsorﬁéllrféw lﬁh@wgues are

new conpounds bei ng of fornmnul aé CHBY
abtnmbr of AMR-pctivated protein kinase (AMPK) and therefore useful for the

treatment of disorders such as diabetes, metabolic syndrome and obesity.

HU

The invention relates to the use of the compounds described in US 5602144,
incorporated herein, and of certain new thienopyridone derivatives, said

known and new compounds being of formula (I):

R6
OH B|
N R
VAN
N o
H

()

in which
Bis CHorN,
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25 in which Bis CHor N W 2007/019914
PCT/ EP2006/ 006446 -7 YRR Y S | is 2 Sor RS R

WOR2007BBIXE - X -X Ris H | 6- R5 or ~/ 1- R5 RCREPB0Q006446

R1 and R2, independently frgm-one another, represent
H, linear or branched (Cl-C4)al kyl,

(Cl1-A4)cycl oal kyl, (d-C4)cycl oal kyl (G -C4) al kyl,

hal ogen or, 10 together for group -(CH2)"-, with n

= 1 to 4, and RR\ ndependent| y\ from one angther,s
reprs{sént H, |ine R3 4 ed (Cl- yl
OH, lli nedas or bra ﬁh (d - Cg al kpxy, hgjrogen, bFS[

N2, N2, NHRR? % s lin r branched,
(Cl-Cs)acyl, NHR', N(R')?2, re is lineRr or
branched (Cl-C4)al kyl, opti ofal |y substituted anilino,
is optionally substituted phenoxy, optionally
substituted benzyl, or Rdpt ionally substituted
benzoyl, R5 is [ or brancied (C -C4)al lkytx or

hal ogen, R6 ig” ahogen, |in or branched

(Cl- RasH Kyl , (O - cloa| kyl , // R or R
(G -C4)cycl oal kyl ( ) al kyl, 2 s -CH2-, -

-0-, -S-, -NH, or -NRR* , where R is linear or

branched (C -C4)al kyl, and their pharmaceutically
acceptable salts, for the preparation of a
phar Rdcand iR%| indeppodéntlyofrons @ngl anether.heepreseat e rinear or

oo, (€:cTBGE ! 16 EARTERTky" &1L RURRC LRk,
halogen or,

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

R3 and R* independently from one another, represent H, linear or
branched (C1-Cs)alkyl, OH, linear or branched (C+-Cs)alkoxy, halogen, CFs,
NO,, NH,, NHR' where R’ is linear or branched (C4-Cs)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 benzoyl,

R® is H, linear or branched (C4-C4)alkyl, or halogen,

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

X is -CHy-, -CO-, -O-, -S-, -NH-, or -NR™- , where R" is linear or
branched (C4-Cs)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 diastereocisomers, including their
mixtures in all proportions. The present invention also includes

pharmaceutically acceptable and/or useful salts of the compounds of formula
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25 Since these conpounds nmay have asymetric centers,

the present invention is directed not only to racemc
WOor200rM0199$4 of t hese conpounds, but al so to i ndP@I/EP26/006446

stereoi somers and di ast ereei&eners, including their

m xtures in all proportions. The present invention

al so includes pharnaceutically acceptabl e and/or
(Isietudirgpbtie additibe satispbhedseséntfioventicn WiSo includes oxides,

2007/ 019914 PCT/ EP2006/ 00644
aaaosqlva;ﬁssarstwe/ ﬁeemg@hta ormeie Bhnsi 15e) RatepLiention
e o |
a%)ér ns. mf%e pr n(\D/fent I on ll'd fgyrﬁutéj@) adromeric

al so enconpasses
prodrugs of conpounds of formula (1). 5 The acids used

for f th h

o ¢ Sha SR B FEr B PsPRAD Qep B arechulER g Estabte
ta?reafn%r%é’r'ilc eXraBRhhic laidLCTTher iedaRinghygioRirenodesxample
fates ydr ogenosul f at es, di hydrogeno- phosphat es,

hgdmcaioarsiesnam;e:kobmmnﬁeﬁarsaxjfemt ydrogenesidtatas e ihydrogeno-

t al en sul f t
ohaRPE R EGrtoR bUBRES; suPBEASh ORGSO, Pnafclone-
saf6enkabparamitisnedulfbnatesgani ¢ or i norganic bases The
resulting salts are for exanple sodi um salt

polt aJbeuinventior also ralaies é‘%llP(h?rm?ﬁ@“t'?ﬁ)'é’n??‘i?rpt%‘i’@osalts with
rel at
N T I

patddtiur daltbelithiad salts) - D- di - O benzoyl tartaric acid,
(-)-L di - O-benzoyltartaric acid . .
( -) - Thei ingedian alse (glates Ltottsf.tsg,ltﬁd.lsggi fgr the chiral resolution of

té%}%@n?%QO p-toluyl- L-tartaric acid, (R-(+)-malic

- malic acid, (+)- canphorlc aci d,
(-) - eaEixamplesicihg, fﬂO(W'mglcmralban@phpanehe psed:. {)p-di-O-

hy%éyﬁ’q i 0283%1 E;) nég bﬁé—,@—%pgﬁ{l\%ﬂ% g (L SREOABGluyl-
L(tB}taﬁé)ac?d gh'fLBYchRD@L&fblﬁylaEJt@i'tarﬁé écm rm):@e)Lmanc acidd (S)-(-)-

- -rmn lic acid, D-tartaric aci d, -tartaric aci

mallca asickt (J*r)ecacmplncpr@cmaudm (;()rcﬁmﬂh%'édap'ﬁ thRd- )sbap@n@f)ﬂfa'en-
225 T abehg¥RAARPIE ) BRHANE 2l ABapiiEy 3R, (5
(npﬁqu%dmraawm@n@@dndm)t(at) zwismnylmﬁpm nasmlerma ytroandelic
aﬂd»lm&maweﬁkié%ggé‘%%%&?%w " tatatacil Opp Mkdure B them.

spontﬁ&{; reac on%?ﬁﬁ %ré%enﬁﬂ%‘ﬁ%rpéﬁé‘bbbﬂmgs of the

chem tabolic
compounds of formula M.

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- , RoN-, 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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chem cal reaction(s). Standard prodrugs are forned

usi ng groups attached to functionality, e.g. HO,
WOHB07/0HIBC- , R2N-, associated with the AVPK 3RCT/EP2006/006446

activator, that cleave i n—vi9e- Standard prodrugs

include but are not |limted, to carboxylate esters

where the group is alkyl, aryl, aral kyl, acyl oxyal k

ﬁbifmﬂatéaolb@myfbm(yﬁqumgasmusﬂ Iundergmtsem,e d@rmydg @ ¢ emlcal

trtgglgfg:gngggn ngg;%f’%?gh Hhe péggﬂﬁﬂggﬁpg |0I]ed | ﬁ'y actl\a}gyor is a
p@%}éﬁ&%?ﬁoﬁ anﬁlg%%lggg@f‘rﬁ)ourﬁi ﬂ’r'i‘%%ﬁhaa&@sé?i the prodrug is

st undergo sone formof a chem cal
biol@gisaltyr aatweanumualkyr taskscthanht@ecdrqgalladftam sesves to imprive
bi ol ogi cal a 1S curso
eBicarugpo aptely ABrauED FBRsBieRuor eaNEIabl tu. PRefaacodynamic
grfq)ﬁlé cis biologically active, usually Iess than the
rug |tself and serves to inprive 5 efficacy or
safety through inproved oral bioavailability,

h
Ito hgr E;?cod Wemﬂ?\ ﬂ'\ear%g%%nq @gshﬂefgaﬁﬂf 4 ”ESeaV' ﬁeﬂeln the
S IRMiRYY tBEME C4E® dafifed akitade Wollbwiriee nfe)irhmg% ngnless explicitly

meani hgs, unless explicitly 10 stated otherw se. The
statechothemése. or branched (A-CA)alkyl" refers to

sat unabad, 8l 4R0al | b prfteBeBs J)Hnigmg@ré % 9Btursal Bliphatic

or oups
gPlipL RAUDING lsln%igﬁtuimh oSlh:lrzmctﬂai glnampgroupsl Abkgl groups may

et ool e i R Bl B et
I I
Ao BT bk aue Cyelomropy o

r ef ermhet terma”lmea:t edbrnchad{ Ce-Caidyojaalicyl= (gferSghodm@éopropyl or

|nclud|ng strai ght chain or branched chain groups.
CXFYRPYlgr oups may be optional Iy substituted. Suitable

(Cl- G5\t gﬁ%HP%r'b?éﬁ&% (@%éﬁ@gli"refel% epaatyrated aliphatic

but anoyl , pentanoyl, hexanoyl, Isobutyr The term
allC(5E)* gradips inclusiing straight icham orheanches) ohain igsaYPs-AKY!

b
GHOUEH ) S oonhp SRR SPRAETR, CLER roves, ruce
aﬁ:%'t;ﬂ%r%@)aﬁb?ﬁbh%w ;fdrkafﬂ\oyllltme!no&t yéobutpmyer ar al kyl |
ower_alicycli hydroxy, | ower oxy, |ower 25

aryl dbhe tepay }ﬁ‘é’lQ%ﬂ(cﬁﬁf)?rs 3? & I@fxiﬁa}'l ‘het eroaryl ,

Q;t Sw%;ﬁlaﬁﬁy" g&ﬁ)tn%g?aét}(ﬁs&lit&%ﬁ" omegﬁ%ﬁﬁ‘ut%\%?%wudes groups
subsytutéd dy ore,to four substituents, independently selected from lower
alkyl, lower aryl, lower aralkyl, lower alicyclic, hydroxy, lower alkoxy, lower
aryloxy, perhaloalkoxy, aralkoxy, heteroaryl, heteroaryloxy, heteroarylalkyl,
heteroaralkoxy, azido, amino, guanidino, amidino. halo, lower alkylthio, oxo,
acylalkyl, carboxy esters, carboxyl, -carboxamido, nitro, acyloxy, aminoalkyl,
alkylaminoaryl, alkylaryl, alkylaminoalkyl, alkoxyaryl, arylamino, aralkylamino,
phosphono, sulfonyl, -carboxamidoalkylaryl, -carboxamidoaryl, hydroxyalkyl,
haloalkyl, alkylaminoalkylcarboxy-, aminocarboxamidoalkyl-, cyano, lower

alkoxyalkyl, lower perhaloalkyl, perhaloalkoxy, and arylalkyloxyalkyl.
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acyl al kyl , carboxy esters, carboxyl, -carboxam do,
nitro, acyloxy, am noal kyl, al kyl am noaryl,

w@Rwylosyd , al kyl am noal kyl, al koxyaryl, aryl aPCTBP2006/006446

aral kyl am no, phosphono,—sulf-enyl ,

- car boxam doal kyl aryl , -carboxam doaryl, hydroxyal kyl,

30 hal oal kyl, al kyl am noal kyl car boxy-,

am ndter hmderiyitgpl dyject ofydhe, invention avasoxpaldissover novel
| ower perhal oal kyl er hal.oal koxy,,. and .

camosTesI A KotlablippiongHics: 68 batistlr hosp uhigsgan be used
t%bpelﬂ}g rHedeamen§ obj ect of the invention was to

I'scover novel conpounds having val uabl e properties,
i n pa#acoudihgrtotdnesembbiishertzof the inwewtion, dt ga%psee found that

% omramas of 5 Toraila G o, A PeVE ok dfhrmuess sats.
po38esH varablé! bhaﬂﬁé’cdldlﬂ%bél phySérabegi Tty Wrdadbite egs activate

salts, possess val uab phar macol ogi cal properties.

AMBK and ariel tharefaret switable, favrikeating alisordpes éegilated by the
sui tabl e treating disorders regulated by the

aé;gf'?t\'f%ﬂ P%’?\‘%K'AI\/PK. The conpounds are particularly

sui t giplee Esthpbliedd r aps npaticalarlyl Guitab@hyfoaxitlse ofreatment or
di abet es, netabolic syndrone, ObeSittx%s'(i The conpounds
rraphyIRdE of ghiabalas. oetibodc s¥admMRI ORRSIYve  conpounds

in hyan gtﬂgpgﬁﬁﬁé' 'RaRY tﬁ@ﬂ:‘f&lenebel Nisdddi 4d OmediIR¥l  active
are suitabl'e” as internmedrates for preparing other
commpuuddsinpfugnan sindgvetetinatyl mediping dnt addition, ¢hgy are suitable
al r_ead%@gentio ed, conpounds of fornul “2) encompass, .
850 IpEIESAtRD WIPT FRSRPEIG, GBST 1§AMPRUNGS | POSSESRING  valuable
Fﬁgg%még.ds. The present invention therefore also

al

ns to such new conmpounds of fornulae (1A, (I1B)
and (Ax) alreadylemendioned) oapmabunds medufiersndas d|)oseiranpass

St Satifort 095 B8 D SRIRRE A} Slpbaymd =

conmpounds of fornula (1) as defined above. Therefore,

the present invention further relates to conpounds of
f or miihe present myentipn therafgze also pertains to such new compounds

of formulae (la), (Is) and (I¢), as defined below, all compounds disclosed in
US 5,602,144, together with compounds of formulae (la), (ls) and (ic),

forming the entire set of compounds of formula (I) as defined above.

Therefore, the present invention further relates to compounds of

formula (Ia):

(a)



ZA', NO25 H (1A WD 2007/019914 PCT/ EP2006/ 006446

-11- inwhich 1 RLARAR S IrAis Sor A) Z ZAP
WOR2W781PR24 R2 A A wherein R A and R2A, i ndepenB&nEP2006/006446

from one another, representll5—(Cl-C4)cycl oal kyl or

(Cl-A4) cycl oal kyl (C1-C4) al kyl or, together forma

group -(CH2)n-, with n =1to 4, B R R3, R4, R5 R6

and M wbichg as defined above in fornula (1), and

their pharmaceutically acceptiable salts. 10 The

present inventign al so,encompasses new conpounds_of

formula (IB): ENOH (I B' P

whi caR 3. A RBis ern R3 and R4, \\ /

i ndegendefit | yfr

optiofal |y stdbsgtitussd anilinoy ophonally StitWted

phenoxy, or optionally subsgd/tuted benzyl, A -Y-2Z-,

(Rll) R2, R5, R6 and X being as?defined above in fornula

wherein R's and R?s, independently from one another, represent

5 (C4-Cy)cycloalkyl or (C4-Ca)cycloalkyl(C+-Ca)alky! or,
together form a group -(CHz),-, 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 (Ig):
R
OH BI
=
YOO Rg
]
Z.
0]
H (1)
in which 3
RA
15 /x
Rgis Hor ,
R,

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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and their pharnmaceutically acceptable salts. WO
2007/ 019914 PCT/ EP2006/ 006446 -12 As new conpounds,

W@ b@70t9sent i nvention also refers to conpoundBCTEP2006/006446

formula (Ic): R ¢c OHBX¥XR2Z4+ZENOH (Ic) 5in

which R6 is |linear or branched (Cl-4)al kyl,
(Cl1-A4)cycl oal kyl, or (Cl-C4)cycloal kyl (G -C4) al kyl

B,b - Yshew f@pmab,unas, thedpreRent Ryention dldeetefersde apatparngs of
above jn formula (1), 10 and their pharmaceuti cal
ﬁ%@@@ﬁﬁkﬂ1e salts. By "pharmaceutically acceptable d
salts" is neant the various sal s obtained by

reacti on of conpounds (l1A) t c§ with acids or bases

as previously disclOsed Bor npounds of formula (I).
These salts also include |5 salts useful for the

chiral resolution . The present

i nvention al so engqonpasses the isgkers of conpounds
(IA) to (Ic) as definediabove. The term"isonmer” is as
descri bed above for™Nconpeunds of fornula (1) and
conprises not only rHcem c m xtures of }hese
conmpounds, but al so individual st er eol Somers and/ or

di astereoi sonmers, 20 including their mxtures in al
proportions. Al so enconpassed are the oxides and

sol vit whichys wel | as eventual tautomeric forms of

compiendgs (iAbat O of | BrandRed t B, LCHAIKYES P@IIENBycloalkyl, or
: 9 ?

pr odr ugs. invention relates t e use o

(c?mmmlbvl(@eemwl,u) and their 25 salts as defined
abov als - .
coo % 2SR REIRE BEPTES R b kBRI 35, d8fifeq pbove in

f&ﬁﬁulﬁt(ﬁps wher ei n: WO 2007/ 019914 PCT/ EP2006/ 006446

and their pharmaceutically acceptable salts.

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

The present invention also encompasses the isomers of compounds
(Ia) to (Ic) as defined above. The term “isomer” is as described above for
compounds of formula (I) and comprises not only racemic mixtures of these
compounds, but also individual stereoisomers 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 (Ic), and their corresponding prodrugs.

The invention relates to the use of compounds of formula (l) 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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-13 1) a conpound of formula (I11) R6 WOOCI-1Y 1 ZEN

R H((Il) inwiich B R R6 and -Y-Z- have the
Wapwreierent i oned meanings, and Wis a 5 (C - GAQBER3006/006446

is treated with a cyclisingl8gent, and 2) where

appropriate, a radical Rin a conpound of fornula (I)

is transformed into another radical R, thereby

f or nilhg ancomepowshpbignanulg (INf ormul a (1), and/or a

compound of formula (1) is convertgd into one of its

10 phar macguybeal |y acceptabl e s by being treated
with an acid or bgse. Onl essg@xphessly indicated

ot herwi se, the radlical $ ameters B, R Rl to

R6, X, -Y-Z-, andZkal oge P I}gabove and bel ow,
the meanings indicdfed in associati'don with the above

defined fornul a (I).HThe radical X is preferaply

CI—I2S é:o Of -Ngll-, and, furthernore, 15/DNR"" -

or -$S-. is preferably CH but also N. The grou

-y-zIn YVQ'C& eferably 4-Rl1-5-R2-thi ophen-2, 3- d?yl , IOand,

f ur t I rRORE anlr &f -2 dlalvg theRibdveRAehtibngdieneaningsli ghd oY is a
3-R1- 2- R2-t hi ophen- 4,5-diyl. 20 In one preferred
(ﬁmﬁ‘a&ﬁghﬂnt of the present invention Ris preferably

,an r il unsubstituted or
nonoé%gg%ﬁdh‘pglﬁjggé@”%@@,ejg%gg’g%ﬁi cally and preferabl

0-, ) or wheretdpgrppraiexs ragical iR ima gempound of formu?;\ (1) is

BT i B i, 1 AP RS e Bonfpund o
f8{%&’l'8.t %f%ﬂr@pf“%wbﬂ BOSY fordfula NI2R BbRESIaY @hter 68sl of its
e odi n (0] the 1 nve

_ ntion, R1s preferably
phasmaseuticallycacoeptabie salis biytheirgl treated, with anerdid iof RRSY-

S? (rjnet ) f;%?g?flgfgs%iyoinfgigﬁqreijrﬁbgﬁig%:r @'%gﬁa@)iﬁglg oamc%nr} Parameters
- RhRT ePaRE YK, -Wrd, dnid AdRigehonavenr Bt abbye cand thelaw, the
p-ttifluoronethyl benzyl. ,

meanings indicated in association with the above defined formula (1).

The radical X is preferably -CH,-, -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-trifluoromethylbenzyl.

Furthermore, R is preferably unsubstituted or monosubstituted benzoyl,
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Furthernore, Ris preferably unsubstituted or
nmonosubstituted benzoyl, WO 2007/019914

WEQN/BPROO6/ 006446 -14 specifically and pref ePEED2006/006446

m or p-nethyl benzoyl, o-+—i¥-er p- nethoxybenzoyl,

o-, m or p-fluorobenzoyl, o-, m or p-chlorobenzoyl,
and, in addition, preferably o-, m or

specifically uandreprefetably ogt,. MFurehep-matbylbenzeyl, o-, m- or p-

BB by S B ARG BB OB b BHorABEhER: anc. in
aedm%thdr@férbwao- Om- Bt PriflouiriBEHIEHAoYNOFuAhermdredrR is
p- fluoroanilino,” o-, m or p-chloroanilino, and, in

peaferalilpn unsubstiutgsl y op- memosbstituted  anilino, specifically and

Berbrdry g0 B pRAhL ol 8- AC o PhetfRlyarRind! 8- 2hi-Yor p-

fidbredrmidoae- nﬁph@rnpldhlor@amhﬁib @hdprrﬁaddmﬁhdppéfemb{y,o m- or
o-, m or p- 10 nitrobenzyl, o-, m or

poriuerameiyianiling nobenzyl , o-, m or p-acetani do
benzﬁ aldﬁé %m?ﬁf RP%ghéz%glaenﬁoﬂr p-ﬂ'trolﬂﬁ%neky, o-, m- or p-N,N-

dﬂnéﬂ@léﬁﬁir@@heﬁéﬂw ,0-p- M- mororp aeetatmdmrhdnaxg, o-,, Nk Or p-
or p-N, N- dinethyl am noanl I [

nireRenzihi @I‘oa’ﬁ'r 197nB-N.RI-dimgthy 'P@b%’P%VI'pPef B8 JP-apetamido-
BFels ol Y patbERp e oI Ameth Bz o-

nandor |maceatdd1|dmhmfnzaybt oy mrremmcpeyrtrofanquIOo oghinor @rop-N N-
trlfl orometqé&ﬂgRGls r ef er.abl F, and, in

dimgthylamingani r BF r%ﬁcﬁtﬁw%%a'aﬁn%onpounds are

expr | ntadd
(o) R R B e o P s ehe 30"

prapyicarl bratpcwhileeRh@AN &Y aieairc@arh easeePerferably rr&v%nd in

neani t S formul a

Aot SRR B fiere SO G BhpRidh | O B S
R 25?6' i8 p(réf‘e)’a%‘i 3r Fi an@2in adutieri Br. 30 RL is H or
CH3, Cc21- 15, d or Br,

Some preferred groups of compounds are expressed by the following
partial formulae (la) to (le), which correspond to formula (I) in which the
radicals which are not designated in more detail have the meanings indicated
in association with formula (1), but in which:

in (1a), B is CH;

in (Ib), Bis N;

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

S

wherein

R'is H or CH,

R? is H, CHs, C2Hs, Cl or Br,
R®%is H, CHs, OH, OCHa, F, Cl, CF3, NO2, NH,, N(CH3); or
NHCOCHS,



R3is H CH3, OH OCH3, F, d, CF3, NO2, N-12,
N(CH3) 2 or NHCOCH3, WD 2007/019914 PCT/ EP2006/ 006446

WO 21B7/0R914s H R5 is Hand X is -CH2-, -CO, -BCT/BP2006/006446
-NH; R5in (lId), -Y-Z-—+45R23 10 RisHor R Rl is
HorCH3 R2 is H CH3, CH5, Cl or Br, R3is H CH3,
OCH3, F, Clor CF3, 15 R4 is H, andX|s-CH2-, - CO,
- 0- or-NrFklan(Ie) Bis CH R 20 -Y-Z- isR"' R

is H, RlArR%H_ggb—B and R2 is H CH3, C2H5, O or
Br. dEHEP™Pref erred embodi ment of the pr esent
i nventi OnX%l-@lﬁ ico- Cq:rmunphs of formula (1)

(formula (If)) ere: Bis CH R and R6 are each H,
30 R-Y-2Z- is [\ ]

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

S

RisHor

R'is H or CH,,

R? is H, CH3, C,Hs, Cl or Br,
R%is H, CH3, OCHjs, F, Cl or CF3,
R%is H, and

Xis -CH5-, -CO-, -O- or -NH-;

in (le), B is CH,
R!
-Y-Z-is M
2 ,
R S
Ris H,

R'is H or CH3, and
R? is H, CHs;, 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 m
R

S
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R2 S WD 2007/019914 PCT/ EP2006/ 006446 -16- wherein
RlLis H nethyl, ethyl, isopropyl, isobutyl,

weysropopyl, R2 is H C, Br. or nethyl, or, PGI/RP208610D6446

R2 together formthe group- 16CH2)4-. Preferred
conpounds of formula (If) are: -

4- Hydr oxy- 2, 3-di met hyl - 5- phenyl - 7H-t hi eno[ 2, 3- b] pyri di
n- 6- Yiherein.

ﬁf %'i@ 1, IEOK ¥ty PRE P py T, s SBltgN el doprdplypy T i di n- 6-0
2- Br ®fus 44, IldBewy nethylt hyl - 5- phenyl - 7H- t hi eno| 2, 3- b] py

ridi n-6-one; -

2- Br 8ho- 4- hydr oxy- 5- phenyl - 7Ht hi eno[ 2, 3- b] pyri di n-6-0
ne; 2 _ .

2- Gﬁﬁoraoqd48h3t/%qeot9?/r-fsg)-rrinstgr?rgggw- ég;yﬁ)é‘riyl -7Ht hi eno[ 2, 3-
b] pyri di n-6- one; -

3-sec-Butyl -2-chl or9- 4; hydr oxy.-5- phenyl - 7H-t hi eno[ 2, 3-
b] py?—‘,rafjeﬁelqg_ ?Q@DBH%(?S of Po¥mu a (If) arg: | o
4- Hy drigydroXyl S 9RfiPRy1-B- phem 7+ thishd [2Bbfby#idH-B3gredi n

-6-o0ne; " -

3- s e @-Bliny}-4-hydigxiy-6xghemyp i Ehiflie R 3bleyodin-@-0pBpyr i di n

- 6-one,,_and - . -~ .
- h PO ARy dBR e Pap sV HABRR K HIRyin Fyone:
7THt QPBF&B&@hy&bRWH-ﬁIﬁW-@’Mﬂﬂen@[@,:ﬁb{pyrih&fﬁwm‘; erred
enbodi nent of the present invention_relates to new
conp@datiorefd-hyiresy-3-isppramvberrhenyl-7 b thiepri? &-hlpyHdins6-
CH, nggd R6 are each H R 25 -Y-Z- is/ RS in

whi ¢ is cyclopropyl, R2is H or 30 Rl and R2

t oge3hssc-Batyh-Eihdiat4-hydroxy-5-phenyl-7H-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-cyclopropyi-4-hydroxy-5-(3-phenoxy-phenyl)-7H-thieno[2,3-
b]pyridine-6-one.
An other preferred embodiment of the present invention relates to new
compounds of formula (l) (formula (Ig)) wherein:
B is CH,
R and R® are each H,

R :
-Y-Z- is M
R2

S
in which

R'is cyclopropyl,
R%is H, or
R' and R? together form—(CHa)s-.
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WO 2007/ 019914 PCT/ EP2006/ 006446 -17 Preferred
conpounds of fornul a (Ig) are:. -

wa20dyrtd/ - 3- phenyl - , 7,8-tetrahydro-1 PCT/EP2006/006446

H benzol 4, 5] t hi eno[2 3 b-]—le-dl n-2-one, and 5 -

3- Cycl opropyl - 4- hydr oxy- 5- phenyl - 7Ht hi eno[ 2, 3- b] pyri d
i n-6-one. Conpounds of formula(l), as well as the
starting conpounds for their preparation, are

: _
oL hep SRR RSB TBLGEATYED °Le froun per se
st.angytirsRy-Bsptaeri-5:6; 7 Botetiahlydro-NelybenZol Sitbito| 28:

organj schen_Chemi e" [ Methods of organic chemistry],
Geor gIPVARER-0NS PRY, Stuttgart; in particul ar,

OB e Lo MG PRI AED SIArdR T he

condi ti ons which are known, and are suitable, for the

sai dCofsdurRSof folrmutdm)Saeavmeas the'starting c@nspolredsfodtetheir
of variants which are known per se but .15 which are

preparakion.i argcthaeyise ipiepaed Riemgtinody Whafék@fﬁe‘&ﬁow'h&ef se, as

t I
SBkEpad T o MSS e shArhe | LT Sty heh o
HauBeh Weghd‘Methiedeat ébly orgarlnjsdmerec{)hemfajr [i\l‘h«ahodsaot iopganic
to formthe cgppoun

chemiuldSesra-f biame- g/ﬁe(' §Ftét9%='{arm 8?&?%1‘% hg¥exPRdR Jgymal
of f/ﬁ?wcf}%/acn%%wpmg@ f37 0‘1%?34@55) a‘l“'fdt Rpacifically under

'S ng agent a base. Exanples of bases
remhztioh cmydltimsmbrd:haare lgmxwarssandmnaswmlmﬁoathﬁ)h@lﬂaﬁéctlons

%Q cga ptgsgscszérhu nlasﬁrt? SOdl t ho gycé} é{éa%ﬁcsﬁ?ﬁ) r se but

é#e)/h@an@hﬁ@né& heféin mBréjdé@'ith f ormani de (DMF) or
in an inert solvent. 25 The cycli sation

reactf. dﬁsmesi] & @mr@nglopnmundédcam@lsetbff@fﬁ@ {rupd, ¢ that
trkg%tr }Q’Feggmo oLI'%t{edlf%)rﬁ @% o %t%ﬁér’l'é na%ﬁ%g bdttaﬂeslgggejoefn%lﬁleﬁlately

sﬂ]ﬁ}é@tecﬁdﬂ furtblef rédution tedbre the cempounds péthe fartmasda (1).

al cohol s, such as nethanol et hanol SORr.opa

n- bufl aﬁocrorapowred& oblermws (1) ardps exéﬁ'@# ta'“saﬂg)f treating a
cglﬂ{p% ycofao@pher 12 %g@ﬁ]n%taﬁbh ?fgfe%bl aé‘bég_é"':ﬂxé?hples

O4E. s et hyl ene glycol
olmfaeﬁgtvhiyibhehhyrbeoused layé qpodasgiymodr amhum aldohelater such as

iy oAl i i B8 pen
Conp gethen'l}r{delr@ﬁrg HThors mtmmdﬁméir@lfonhéme (DMF) or
KN[Si(CH3)3]; 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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WO 2007/ 019914 PCT/ EP2006/ 006446 -18 such as
ni tromet hane or nitrobenzene; carboxylic acids, such
wW@2007019914€ acid or acetic acid; esters, such BSI/BP1996/006446
acetate; am des, such as -BME8 —di net hyl acet anmi de or
hexanet hyl phosphoric triam de (HWPT); sul phoxi des,
such as di net hyl sul phoxi de; carbon di sul phide;
soﬁlh asurgﬁa@methgrm oc anmhwzeseswlboasllmclﬁyl gueh as formic acid
ori de hl or of or trich oet
of %’%‘Pcﬁ%ﬁo@ﬁ?&?‘re Sn}ip @§r3 t%cferé{?ﬁ %W%ee’ SHeh as DMF,

Lﬁ(&h I‘é%éfé?ﬁﬁe &Uﬁékeﬁﬁeﬂ‘f?}(éﬁ@spmtd plaevife §HMPT); sulphoxides,
enzene, toluene or xyléne. M xtures of these sol vent s

sw:.h) lasedioretbyheulphosidea catbarnidisubphide; shiorisateshhydrasarbons,

oG SRRl OB BEARIRATREY! s FEnipenane
oﬁ bbkbd?ﬂ)étr@@hl@rriaeabﬁd Hydrogdirbens, suthi s@h@xmégrwme@m ether,
Thus, for exanple, nethyl 2-anin

baezem ttniusmiecar xglenar blixiyres ef |t@e$€e§@kveatwth egchy other are

a phenyl acetyl chloride in an inert solvent,
afs %‘Ft?ﬂ?g in the formation of nethyl 2 15

phenyd geecanigdunds et thgl fornahdne VB-is aréfexablgtraethihi and, in
is expediently carried out at tenperatures of between
aggiign, ebYhnd about 200C; the reaction is preferably

car 1 i Qi cHEbUERds 0GrRtadATmdy bePrbUEdIbyaREthods

POSSi a conpo
wihicH hare cdxripwmdpelf sbe Thusul for( Iexatmyp|eonmthyln92fammo -4-

dical R
RO oRe- B POt 1% ToBRety ey Bh S TR ra T geet!
cROMRE nh°5ﬁ| irfert PE6IGEAY, Cﬁ@éult'lrfg aipy itRET forptdtiopntofs wedthyl 2-

as net hano et hanol') to form am no groups, and/or
phenylacemmgy mthwtmgplﬁenﬁ&mrh@(yl@tﬁd/ 0 h'ﬁydisoxyEFXpedlent'Y
and/ or n t I f
Shebput B deBlnraRieS i oliar BBOA! DYCTBAY AR, the

r@é{@lro@ﬁsrméﬁéiaﬁy cRPriddhuet af betwean 607 Coandips°Can, for
exanpl e, be acylated, in a customary

aC| d kl)tci:w firthesmere Rassitip iy granyert arC%rr\RWfﬁ & fot"H'aaE') into
ubpst |
Al 4 BB RS P e bt

raﬂldéplfoﬂ éxérhplepb?fﬁedwﬁng)fmtm gecpss (foh eaample by hydrogenating
trlethylamneo at te

ang fRangy gniskelcor h’c@g{ma@gaﬁy@rqgkyne ,sgut nt S ?{)ggan Sahot or
ST SR, Tty s, i
and/or hydroxyl groups, and/or liberating functlonally modlfg d amlno 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
hydroxyl 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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conmpound of the forrmula (1) can be liberated by
sol vol ysi s or hydrogenol ysis using custonmary nethods.
wabwg/o1ei£onpound of the forrmula (1), in whi chPGI/EE2006/006446
2007/ 019914 PCT/ EP2006/ 006439 — 19 represents - NHCOA
or -QA, can, for exanple, be converted into the
correspondi ng conpound of formula (1) in which R
relrprpsmtentmgomﬂhor —@N, cargrorabzample) bepcepeented ainto the
i near Qr branche
cairRgponding ke ahtnaeuBr Wnuwigh B et berts ResOH.
the Pl'é?é‘-ﬁbo(/éd',@a}ed?éséh‘té' Qy|llneé|adcbr045rah§1e&iJh§WePUél‘k‘}l for
once can be cleaved, resulting in the
ef(annpiﬂ n‘@lth)dforteiﬂwlcorrespondl ng amino derivatives. For

le, .t d ,
O R ey b e BRI B B BRI B SP4EALbr pyrc
ré&béﬂt isO8yBétitatdd BReEabY - NHOOW icaad bbeéléﬁ%?d abs8ifitind Gn the
to 140C. Ethers of the fornmula (I z in which the

fcpmamh refditbal correppem@mg rearinealderyativess tiaruex@mniee the

N L R I

pb%sﬁlrﬁerﬁ)ﬁjréﬁaﬂebgolghéﬁvéida tbmﬁéremrengombﬂﬁed\n Hdtween about
di met hyl "sul phi de/ boron tribrom de conplex, for 15

2@x(|5ﬁ@l160|€1 tol uene, ethers such as THF, or di nethyl
su p

rggjé‘ SER% F&ﬁqﬁl?ﬁhqﬂ w%&?ﬁﬂ%hgnﬂyrépe FSr ledyl radical is
sDbSﬂltdtdtdEonbdeyocmlﬁorcbdebe aﬂeakmhtre%ﬁlﬁﬁ‘gﬁﬁaﬁe ﬁmrmlayon of the
treatin themvvlth di i sobutyl - aIu ni,um hydri

coBPERRRDIRY MyEERY) slervabyes. £ a5 R@pie, (e P %Fﬁ|°§"(4’$ cleaved
bggi?rg%gagoﬂ')’é?ﬁt @\ﬁitlh""'otl et} aQUIQhIdE/tS’orbhe trig@naibéi tbaipsk, for

ition salt or “exanpl e reacting equi val ent
eqample in wduarie, athersbsisah as d HET, Otr wsu}p?‘@pmeq@rtby fusing

WGy AN LT A o P PygOIRARRE, bderdify Boriaine

hparddnifotd, | at absiit aBbeCi2B0°Chicy b?&féatm@ thEmiswith diisobutyl-
I'norgani ¢ aci ds which can be used are, for exanple,

ahtmmmﬂwdnﬂanm@ugue ehabpet G410t ri ¢ aci d,

hydr u d [

hydr %bﬁ eQ' fo%ﬁ%%pﬁlgrc?a? tg)\g gBﬁ@ér?é%%ﬁF a‘u’m 3tid into the
afi IHW'&@S:thditl@nasalnl foa@daswleplb&nneacang bquavalenti quantities of
addi ti on ganl c acid particul ar, alip G

the i kase) ihe aed iig, arar'a%ﬁq!wamt ﬁe?%r%;‘;{}‘?@ and then

i~C
EB ﬁﬁ CAé:gs R/ﬂtc%‘rbf‘é ﬁﬁl@@? Cha;rlgillé’ééogéalc%eﬁf% particularly
saluatile fmrdblsomactlam d’hup; mrg@macacmds dvi'e@mplaacm iused are, for
aci d, n'ahonl c .acid,

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, organic 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



10

15

20

25

30

30 succinic acid, pinelic acid, fumaric acid, maleic
acid, lactic acid, tartaric acid, mnmalic acid, citric
waetog/p19giiuconi ¢ aci d, ascorbic acid, nicotini CPEIYER006/006446
isonicotinic acid, methare€d@phonic acid,
et hanesul phoni ¢ aci d, ethanedi sul phonic acid,
2- hydroxyethanesulphonlc aci d, benzenesulphonlc acid,
agid] mambalehpmmosumommmgmm@ﬁm@gm@)wﬂpld and

e RRN i Gy SR AN b e Safi TR gRics; Jonsxgmele
pléﬁitéé &4 Be @@é&'t@'lé&é@a&rﬂdloh?uﬂﬁylthe Q!éhﬂﬁourfdsrofef&ﬂﬁvlae(l)

crates, can used to isolate and/or purify t
conp@nnﬂhre ofhefr dnand, acqmpournis pﬁéh%tfﬂéﬁuhaﬂb caeo%mgrted

wih hissee Gl acbimdvrAE st B A aaee or aium

ca0BhefB o??ﬁ&@@ﬁhfh QartSHAS B it thay boneksandmgometm salts, in
correspondi ng netal salts, in partlcular aIkaI|

paaicularoall@hkametab salls; lprnatkalingapagh ghetahgaltsheor T the
corre ndi_n salts. The invention al so

C?%?%?%gf?%apﬂggﬁ@gpégﬂ% 'he conpounds of the fornula 10
(1), TRBGnVéiftion alBYTeRitegitetid ysdaf thesomgmiunds dfdhe formula
(Igrodum ng phar maceut i cal prepar ations, in.particular

yaed ribﬁlfcﬂBYﬁ'@QQ'qa(UMt'%am] gSs (Raltsc dof Pleduging, Pharmacgytical
F%)fi%b%@}éé%&ﬁd&ﬂﬁ gglae ndA%H %léélrr‘@ui§’9ﬁt RS comteRt, ahey can

and or sem-liquid carrier
bartbaghtainto bi sflﬂtyabwdea;age:ﬁ)rantxbgem&m&lﬂapp legsit ioaeesolid Hqud
conbi nati on th one gr rmr'e? addi.t i onal

T A ——
irP B BRERIH! it ?Hé%‘i’%é\’é litioriaehveé ebhijoundk. | east

one conpound of the formula (1) and/or one of its
physﬂ'bbogwalitlbgn fanterosares selates thepbappaceuticel opePagations

us&%ﬁ&alg S%r}e Ea %ggﬁ?ﬁwgpn}{ file fo\fﬁ{lﬁé'(@r égcri]/or one of its

bSt ances are

2 gi}{}té]#y Kimdebstamses which are suitable for
era or exanple oral), parenteral or to

admi i P@SEapl’Qﬂﬁ"QH@l“%‘PQ"h b wsad r%sadf‘emc?ﬁ"eirﬁﬁ Womman or

ound r b b
VQF%E'W(SY SrﬁegIcﬁ{q o3 yco%ﬂ?lhﬁ spl)Jg;éyet gﬁ%%&éﬁgg gml%rganlc
sub¥ericeb Whichca’feaswlalgelfat |e|mterah|(mrgo(amplesora))c ipasenteral or

tb&éélf’é’%@?ﬁusé%na%? S R o 00k tach B L eC6vel capuppynds: for

\L}ﬁﬁ ere?nuklﬁé tgb¥d URss, J%'eﬁ2§l OBICONBRS saakw@nel nglycols,

cular use, 03|tor|es serve
rfowdtbvleueeglysols,:tgkynerol maee@tamgplaim ycawbo@qd@iag such as

|
3ci08e Io(r)'ns%arcﬁnmagnrclz‘si?hcrl’ﬁI steéate, THRAF Vs, PAMLR, PR, coated

tablets, capsules, powders, granules, syrups, juices or drops serve, in
particular, for oral 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 and/or contain

auxiliary substances such as lubricants, preservatives, stabilizers and/or
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or inplants, serve for parenteral use, while
oi ntnents, creans or powlders serve for topical use.
wWa@Th®Itbnpounds of the present invention canPGl/BR20p&006446
| yophilized, and the reswi2ilng |yophilisates can be
used, for exanple for preparing injection
preparations. The |isted preparations can be
wettittg Agerntd, eniisifiersorsalis for mfluehciagyths udsnelic peessundy buffer

SR ANGAD ShPSEia) TR AOYE: BEomEBanatE Ty, Thesred Tey can
aRBUGHthinc65e O?%E)l% Egﬁltlbﬂﬁi H@t‘i\ﬁa‘ BEmPBENAS Mrigkample, one or

pressure, buf stances, dyes, flavourings and/or
nmrevitamingdg agents. |f deS|red they can also contain

dditi
one BT AU PR (G5 uC BB ey e B T mess
shitd, ca‘?{‘geturé%brlnﬁhésédﬂtﬁgloﬁﬂlééés‘é@r iH paRicutat! dohditidis Rgated
used In the control of diseases, In g;rtl cul ar

tmogidcosearimmebahaem ans! gneroy cekpprditirasi tharkprepeyngs are

Th d
PRBIECL o S RgOH ot HBSHE: aBbfres SIIPURE ' St tated
difiop@erdedd ebwkigbesity. 10 In this context, the '
substances (conpounds of the present |nvent|on

ag aln thie coptextethesybsianras é?@ﬂ@@uﬂﬂs ohdbs %?g%ﬁh@%ﬂtion)
a t O
aé%géjslaé' [% &%%ra%&saéggmdﬁgg&aﬁb&%?ﬁ Béggtgéﬂ“éﬁauﬁ "¥8g and
5gogﬁgr &b'pﬁrr]t:lﬁﬂﬁeﬁ b@ltweérr\] G g epd kg)camg l%rnm.*@geoﬁnlt The
0 wever, t
dpdy sl 5 isterablx ReseRaats 0 03 Tgd “aad (1Sl of bocy
Méﬂr ﬁ'?éagﬂi?é&f Qﬂoﬁg%ﬁéhbl’{'pta)‘n&flart Eﬁtléﬂ%éﬁén@s on a

e age, gener al
\Aﬂdatvanefy b’eﬁddtdsrsafmr examplenon itke antmty of the specifieeéompound
m ni.stration

I TR TR e
nefiRIr, loh f?\fe fie & rowE! GFradthimeastionp onthiecdpdedeof excretion,

therapy applies. Oal administration js preferred.. 20
oBothe dme:omwlnbmrmvandalon thenseverityr ek the @agicar diseese to

Int follown i ng-up
Bbesther?p%g%@% ;@{QP nlsﬁgﬁérpg'gé%f&%&necessary,
depersbtﬁgamvé heghd- seséw} il thpéramhreseacb mgieetudh, °(Ehdn the

pH of the mxture is adjusted t Hvalusof bet we

fqllcywagl@(anmis& H‘éJSﬁ‘P'%ﬁ[M WorKIBOURe RNatPSic DpCaRsaTY, Water is
SR FRELL Pl R S ornanee oo, e o
of tlap origtuesl is ad}dlstelfdeto 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 “melting point”.

The invention is further illustrated by the following representatives and

non-limiting examples:
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residue is purified by chromatography on silica gel
and/or by crystallization. Rf values correspond to Rf

W@ 20008990bt ai ned fromthin |ayer chromat ogr apPgI/BP2006/006446
silica gel. mp. stands fer22relting point”. 30 The
invention is further illustrated by the foll ow ng
representatives and non-limting exanples: WO
2007ER4AM9I11PCT/ EP2006/ 006446 -22- Exanple 1 A
solution of 0.6, g %f e

5- chforslution ¢y 10-5-9 pﬂt%{e‘g@gt S-chloro-4-methyl-2-(phenylaceta-
n{of%?)ﬂ%ibgik\) A -ggr;@a;:rﬁ?gﬁé@w.'r@:tﬁ)é—ﬁb?q;ioblgﬁtaiaﬂgby chlorinating the

ain I na the corresponding .
comésportiing chiprinerfpee cdmpioundivith Nechlstassicainimigie) in 2020l of

THE ccdid ipwR B R bl Pirs Bimdtiab SaliieR ks cHole
irﬁfr&oug 151 PNeP e ddBIEd ropAidd. AheSi@ladtib® Roilionl i9 8lowly brought to

t to roomtenperature and then evaporated. The
rocrmi temperaturaland then evaperated. Bl repidsesis| takearin & water,

t ted,. tJ i .di_et h
a3 b ST L8 sRraplell Selrt{ pine§ i PR et The aqyeous
pRASE iPiHeRL sTilified itte? dHHT fandarhedciitaté IsTiled offanashed
after having been digested wth diethyl ether,
withl wates ands aftenbavinghaen digasted; with diethyl ether, filtered off once
2- Chl - 3- | -4 -5 . - gl - ,
aBAMNenopdds- gﬁ) [ i BrOBRK e RHyhoxy.BioRe o, 7-dihydro

tHiGhBI2| 2bi/eKdint8:dne islobt8ined15 Exanples 2 to 8 The
foll owm

n

2- m%(@gh@lwep&ﬁoé)bﬂéﬁw -6, 7- di hydr ot hi eno[ 2, 3- b]
pyridin-6-ones: Ex. Rl RZ Rf (CH2C12/ MeOH 10:1) 2 Me
HO0.43 3 HM 0.36 4 M M 0.49 5 HE 0.44 6 HH
0. 31Exanyle8216.838 8 H Br 0.34 20 are obtained, in

anal qgy Wi Bvinsd PRE tR ML yarb R 5L 6 AL o PdthicMor2,3-b]

pyridin-6-ones:

Ex. R’ R? RFf (CH2Cly/MeOH 10:1)
2 Me H 0.43
3 H Me 0.36
4 Me Me 0.49
5 H Et 0.44
6 H H 0.31
7 Me Br 0.38
8 H Br 0.34

are obtained, in analogy with Example 1, from the following methyl or

ethyl 2-phenylacetamido-4-R1-5-R2-thiophene-3-carboxylates, respectively:



et hyl

2- phenyl acet am do- 4- R - 5- R2-t hi ophene- 3- car boxyl at es,
W0 2petvivel y: WO 2007/ 019914 PCT/ EP2006/ 0064 4BCT/ERB06/006446

Precursor R RZ AMP. ofB3—2 Me H M 105.5-106.5

3 HM M 110.5-111.5 4 Me Me Et 84-86 5 HEt M

105-106 6 HH Me 90-92 7 Me Br Me 105-106.5 8 H Br

Me - In the above table, A stands for the nethyl or

et hyl ester group. 5 Exanples 9 to 72 The foll ow ng

2 PeRewrsers- netgtyl - 4- hygeoxy- 5- (3 R phenyl ) - 6, jg-gli hydr o

- tof BMo[ 2, 3-b] pyri di n-6-ones: Ex. R 9 phenoxy, Rf

0. 4410 o-ne [ phenx 1T myet hyl phen °

p- mat%yl phenoMy 13 o- %t hoxyphéroxy 14 °106.5-166.5

m;rr:moxyﬁhendxy 15 u\f/llaret hoxyptlenoxy 16 110.5-111.5°

o-fl upropheno 17 mf| uor ophepox 18 o

p-fl lfgr ophenoﬁlze 19 o-MAi or opheﬁgxz 20 84-86

mchl?lrophenoxg[ 21 p- gl or ophegexy 22 105-106°

o-trifluoromethyl phenox 23 mtrifluoronethyl phenox

24 p-8rifl uor ditet ﬁyl ph&hoxy Me 0B

7 Me Br Me 105-106.5°
8 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-trifluoromethylphenoxy
23 m-trifluoromethylphenoxy

24 p-trifluoromethylphenoxy



WD 2007/ 019914 PCT/ EP2006/ 006446 -24 Ex. R 25 benzyl

26 o-net hyl benzyl 27 m net hyl benzyl 28
w@220e0pibenzyl 29 o- nmet hoxybenzyl 30 m net hBXE/BR20A§/006446

31 p-net hoxybenzyl 32 o-ilgarebenzyl 33

m f |l uorobenzyl 34 p-fluorobenzyl 35 o-chlorobenzyl

36 mchl orobenzyl 37 p-chl orobenzyl 38

th rifl _u]?romagﬂyl benzyl 39 mtrigl uoronethyl benzyl

p-tri

o- net hyl benzo#25 43 m net hyl benbenayl 44

p- met hyl benzo 45 o- net ho 6

m net hoxybenzgél 47 p- et h%@%@@%é?zﬁ%

o-fl uorobenzogy 49 mfl uor oemsthylbenz @

p-fl uorobenzo 51 o-trifluoronethyl benzoyl 52
mtrifl uoromeghyl benzoyl 5§'W-$Y'B¥ﬂ6ﬁonet hyl benzoyl

54 o-chl or obepgoy! 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-trifluoromethylbenzoyl
52 m-trifluoromethylbenzoyl
53 p-trifluoromethylbenzoyl
54 o-chlorobenzoyl
55 m-chlorobenzoyl
56 p-chlorobenzoyl

57 anilino



55 mchl orobenzoyl 56 p-chlorobenzoyl 57 anilino WO
2007/ 019914 PCT/ EP2006/ 006446 -25 Ex. R 58
w@20evigieani lino 59 mnethylanilino 60 PCT/EP2006/006446
p-nmethylanilino 61 o-nethogganilino 62
m met hoxyani lino 63 p-nethoxyanilino 64
o-fluoroanilino 65 mfluoroanilino 66
p-fluoroanilipe 67 o-chloroaniligo 68
m chl or oa
o-trifluoronmebByl anilino 710methylfahlli@Dorret hyl ani i no

72 p-trifluor thyl anilino |n anal o

wi th Exanpl e %gefron1the fofﬁdﬁ?ﬁ%eﬁw gy
(3- R—phenyl)aeetanldo 4- nethyhvahmbhﬂmothlophene-3-car
boxyl at es: cursor of Ex. R hen,xg, mp. 113-115
10 o- nethylph@ oxy 11 n}nepﬂvﬁgwgﬁﬁQ 12

p- met hyl phenogy 13 o-net howmam&eyﬁnmhé

m nmet hoxyphenoxy 15 p- net hoxyphenoxy 16

o-f | uor opheno®$ 17 m f | uor ByRethgxyanilino

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

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



18 p-fluorophenoxy 19 o-chl orophenoxy 20
m chl or ophenoxy 21 p-chl orophenoxy 22

W@2407/019900r onet hyl phenoxy WO 2007/ 019914 PCT/EP2006/006446
PCT/ EP2006/ 006446 -26 Pree@Gor of Ex. R 23
mtrifluoronethyl phenoxy 24 p-trifluoronethyl phenoxy
25 benzyl 26 o-nethyl benzyl 27 m nethyl benzyl 28
p- et hy Ppecardor fE®.- met hoxybenzyl RO m et hoxybenzyl

31 p- MWW—STTHW
m f | uor obenzy®3 34 p-f | uor dBREYPromethylpegNeXYbenzy|

36 mchl orobeygyl 37 p-chl ghesstéietha8h
o-trifluor orree%kﬁyl benzyl 39Bmt rifl uorgrgre?ﬂ?/)l%enzyl

40 p-trifluordet hyl benzyl 41 berbengyl 42
o- et hyl benz 43 m et hyl bengz

p- met hyl benz%¢ 45 o- net hoxyb%%gyl‘yiéégzyl
m nmet hoxybenzdf|l 47 p- nmet hoxy oenzethyibenzyl

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

55 m-chlorobenzoyl



48 o-fluorobenzoyl 49 mfluorobenzoyl 50

p- fl uor obenzoyl 51 o-trifluoronethyl benzoyl 52
woreqorfof4oubr onet hyl benzyl 53 p-tri fl uor onet hyl BPERER2OD6/006446

54 o-chl orobenzoyl 55 m-ehR@rebenzoyl WO 2007/ 019914

PCT/ EP2006/ 006446 -27 Precursor of Ex. R 56

p- chl or obenzoyl 57 anilino 58 o-nethylanilino 59

m net hypﬁéudfsapof@()( p- et hyI anilinoR 61

0- et kexyrartAro—62—mrethoxyani i ||u

p- met hoxyani 96no 64 o-fl uor oaPrichjaigb GB@Y'

m fl uoroaniligyo 66 p-fluoroanili %(p"“n@?
o-chloroanilino 68 mchloroanilino

p-chloroanil i@ 70 o-trifl uor@ﬂneﬁwﬂ@mllmo no 71

mtrifluoro ylanilino 72 p-tri t hyl ani | i no.
Exanpl es 73 t% 136 The fol | ow Ny 'r“ew‘ﬁg't"ﬂﬁg

2- chl or o- 3- mgthy! - 4- hydr oxy- 5- b%@tkﬁflmhm@lyl) 6, 7-

di hydr ot hi enoﬁ[ 2, 3-b] pyridi n-6- ome%hoxyaExllno
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-trifftuoromethylanilino.

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



73 phenoxy 74 o-nethyl phenoxy 75 m nethyl phenoxy 76
p- met hyl phenoxy 77 o-net hoxyphenoxy 78
woreee oty phenoxy 79 p- met hoxyphenoxy 80
o- fl uorophenoxy 81 mfl uerBBhenoxy 82
p-fl uorophenoxy WO 2007/019914 PCT/ EP2006/ 006446 - 28

Ex. R 83 o-chl orophenoxy 84 mchl orophenoxy 85
p-chl orophengsgy 86 o-trifluoromgRhyl phenoxy 87

mtriflu
89 benzyl

p- met hyl benzyé4 93 o-net ho

95 p- net hoxybenzyl
m f | uor obenzy85 98 p-fl uor op@iiyrbph&soxy chl or obenzyl

100 mchl or
o-trifluoro

o
o
87
88
89
90
91
92
93
94
95
96
97
08
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

zyl

ef-erethytphenoxy—88—p—triftuoronmethytph
9B%- net hyl benzyP-ChiPIroORDeRMNY | benzyl 92

Xﬁl,bcq{ﬂ%r)g:e??ﬁgxg}?net hoxybenzyl

96 o-fluoro

101 -yl S5RREAShend?

yl benzyl

m-trifluoromethylphenoxy
p-trifluoromethylphenoxy
benzyl
o-methylbenzyl
m-methylbenzyl
p-methylbenzyl
o-methoxybenzyl
m-methoxybenzyl
p-methoxybenzyl
o-fluorobenzyl
m-fluorobenzyl
p-fluorobenzyl
o-chlorobenzyl
m-chlorobenzyl
p-chlorobenzyl
o-trifluoromethytbenzyl
m-trifluoromethylbenzyl
p-trifluoromethylbenzyl
benzoyl
o-methylbenzoyl
m-methylbenzoyl
p-methylbenzoyl
o-methoxybenzoyl
m-methoxybenzoyl
p-methoxybenzoyl
o-fluorobenzoyl
m-fluorobenzoyl
p-fluorobenzoyl
o-triflucromethylbenzoyl

PCT/EP2006/006446

enoxy



103 mtrifluoronethyl benzyl

p-trifluoromnethyl benzyl
wW@20020pibenzoyl

p- met hyl benzoyl

m met hoxybenzoyl
o-fl uor obenzoyl

p-fl uor obenz gy,
2007/ 019

104
105 benzoyl 106
107 m et hyl benzoyl 108 PCT/EP2006/006446
109 o- met+hB9ybenzoyl 110
111 p- et hoxybenzoyl 112
113 m fl uorobenzoyl 114
115 o-trifl uo rRmM et hyl be nzoyl WO

HH4—PCHEP2B66+006446—29FEx—R—116—
mtrifl uor omdflByl benzoyl m-triffropemethyibenzeifet hyl benzoy!

118 o-chlorqu?zoyl
p- chl or obenzoyl

119
121 ani

A AIORAPEOERY oy 0

anilino 123

y

m met hyl ani | i18 124 p- met hptehiotabenzoyw25

o-nethoxyan!Hhﬁo
p- met hoxyani lI'i'fio
m f | uor oani | iHpQ
o-chl oroani |l ing
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

126 m net hoxyani,d in 127

128 o. 11 uBFEHRMTEEMEOV, 5g
130 p-f | uopoetilbidbenzod31
132 mchl oroaniljno

anilino
o-methylanilino
m-methylanilino
p-methylanilino
o-methoxyanilino
m-methoxyanilino
p-methoxyanilino
o-fluoroanilino
m-fluoroanilino
p-fluoroanilino
o-chloroanilino
m-chloroanilino
p-chloroanilino

o-trifluoromethylanilino
m-trifluoromethylanilino
p-trifluoromethylanilino

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



133 p-chloroanili
mtrifluoronethyl
W@ e®@70984 ned,
fol |l owi ng net hyl

m et hy Igyeenpsor of Exp- et hyl phenoxy R77

o-neth

no 134 o-trifluoronethylanilino 135

anilino

136 p-trifluoronethylanilino
in anal ogy with Exanple 1,

f r onPE HEP2006/006446

2- (4-R 230 +dyl ) acet am
i do- 4- et hyl - 5- chl or ot hi ophene- 3- car boxyl at es:
Precursor of Ex. R 73 phenoxy 74 o-nethyl phenoxy 75

oxypheroxy—F8—mrethoxyphenoxy—7F9————
p- met hoxyphen8®y WO 2007/ 0199182-fhoTeRirenme) 006446 - 30
bhgfidxy

o- chl oropheno&® 84 m chl or opherftuoyopldsnoxy
86 o-trifluor I Xy 87
phenoxy 88 pggﬁ‘i}%aﬁ?ﬁﬁ& hyl phenoxy

Precursor of
m f | uor ophenoxy

p-chlorophenog%
mtrifluoronmethyl

89 benzyl
p- met hyl benzy]

90849- net hyl benzyl

R 80 o-fl uor oty
82 p-fl uorophenoxy

94

@PichivrophbpbRenzyl 92
93 o- net hoxybe

m nmet hoxybenzyl

95 p-nethoxyb%ﬁzyl
86

87
88
89
90
91
92
93
94
95
96
97
08
99
100
101
102
103
104
105
106
107
108
109
110
111
112

B-Zc}ﬁllorophenoxy
o-trifluoromethylphenoxy
m-trifluoromethylphenoxy
p-trifluoromethylphenoxy
benzyl
o-methylbenzyl
m-methylbenzyl
p-methylbenzyl
o-methoxybenzyl
m-methoxybenzyl
p-methoxybenzyl
o-fluorobenzyl
m-fluorobenzyl
p-fluorobenzyl
o-chlorobenzyl
m-chlorobenzyl
p-chlorobenzyl
o-trifluoromethylbenzyl
m-trifluoromethylbenzyl
p-trifluoromethylbenzyl
benzoyl
o-methylbenzoyl
m-methylbenzoyl
p-methylbenzoyl
o-methoxybenzoyl
m-methoxybenzoyl
p-methoxybenzoyl
o-fluorobenzoyl



96 o-fluorobenzyl 97 mfluorobenzyl 98

p- fl uor obenzyl 99 o-chl orobenzyl 100 m chl or obenzyl
waomw719mM or obenzyl 102 o-trifl uoronet hyl benzRCT/ERDIB6/006446

mtrifluoromethyl benzyl 408lp=trifl uoronethyl benzyl

105 benzoyl 106 o-nethyl benzoyl 107 m net hyl benzoyl

108 p-net hyl benzoyl 109 o-net hoxybenzoyl 110

m net hoPreenesoH of Bx.l p- net hoxybenz&®l 112

o-fl uorcbvmgl;*f@?@@#@‘t@?ﬁ—? =31
Precursor of 183. R 113 m f | uor BhBY¥RrGPENZaYis

p-fluorobenzqyl 115 o-trifl uoLoqRyrBlseRESAOY!l 116
mtrifluoronethyl benzoyl 117 _gl;t rifl uoromet hyl benzoyl
118 o-chl orodhzoyl 119 m etirdueesretbylbenzoy

p-chl orobenzgyl 121 anili ”@-triﬁaﬁgoggéﬁy%n%w ino 123

m et hyl anilino 124 p-net hyl ani

o- met hoxyani HMitido p-trifluoromethylbenzoyl
118 o-chlorobenzoyl
119 m-chlorobenzoyl
120 p-chlorobenzoyl
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-chloroanilino
132 m-chloroanilino
133 p-chloroanilino
134 o-trifluoromethylanilino
135 m-trifluoromethylanilino
136 p-trifftuoromethylanilino

Examples 137 to 143
The following 2-R2-3-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



10

126 m et hoxyanilino 127 p-nethoxyanilino 128
o-fluoroanilino 129 mfluoroanilino 130

w@2dozoomvoani | ino 131 o-chloroanilino 132 PCT/EP2006/006446

m chl oroanilino 133 p-chlog@anilino 134
o-trifluoronethylanilino 135 mtrifluoronethylanilino
136 p-trifluoronethylanilino Exanples 137 to 143 The

foll ow ng Ex. R! R?

2- R2- 3- Rl-4-hyd+e*y—5—€-2—pz;r4—d—yl—)—6:—7—d4—h-yﬁ+ot hi eno[ 2,
3- b]lpyridin-6-d48s: 5 Ex. HR R2 137B¥ H 138 H M
139 M M WO 203%[1019914 P|QT/ EP2006/ 006446 -32 Ex. Rl
R2 140 HE 1 HH 142 Me Br 143 H Br are

obt ai ned, in and4Bgy w t hMsanple 1, fBromthe

fol |l owi ng net hyl ﬁ-ﬁ

(2-pyri dyl )aceta do-4-R '5' R2- t hi ophg{e- 3-car boxyl ate
s: Precursor of Ex. R1 R2 137 M H 138 HMe 139 Me

e %Ar'g o%taElF\ed, in analogy with Example 1, from the following methy! 2-

(2—pyridyl)acetamido-4—R1-5-R2-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-carboxylates:

Precursor of Ex. R

144 2-thienylcarbonyl
145 2-thienylmethyl



141 HH 142 Me Br 143 H Br 5 Exanpl es 144-147 The
foll ow ng 2-chl oro- 3-net hyl
W0 2009 thooky - 5- ( 3- R- phenyl ) -6, 7- PCT/EP2006/006446
di hydr ot hi eno[ 2, 3- b] pyri d— 836-—0nes: Ex. R 144
2-t hi enyl carbonyl 145 2-thienyl nethyl 146
3-thienyl carbonyl 147 3-thienylnethyl 10 are
obt ai ned, ppedid?VOF Pkt h Exanple 1 Rfromthe
fol | owi ng—rethyH—2
és- Rl- phenyl ) acefl4fi do- 4- net hy|3-thiemyleardoRybphene- 3- car
oxyl ates: Pre sor of Ex. R ' | car bonyl
145 2-thi enyl rreﬁ%;?l WD 2007/ 01 éﬁ%@@?@%%/ 0064Z6
-33 Precursor of Ex. R 146 3-thienyl carbonyl 147
3-t hEg' Eél ng! %Wé_m%xan'pl es 148-183 The fol |l ow ng
2- chi SR =4- hydr oxy- 5- (3- R- phenyl ) -6, 7-di hydro
-t hiraadbRewing] Pichiatoi3nfethyles hydroy-5-(3-RigBenyl)-6,7-dihydro-
o-nitr oghenoxy 149 m ni trophenoxy 150 p-nitrophenoxy

thignolg. JphpydidiRsBriNesiri nophenoxy 152
m N, N- di met hyl am nophenoxy

Ex. R
148 o-nitrophenoxy
149 m-nitrophenoxy
150 p-nitrophenoxy
161 o-N,N-dimethylaminophenoxy
152 m-N,N-dimethylaminophenoxy
163 p-N,N-dimethylaminophenoxy
154 o-acetamidophenoxy
155 m-acetamidophenoxy
156 p-acetamidophenoxy
157 o-nitrobenzyl
158 m-nitrobenzyl
159 p-nitrobenzyl
160 o-N,N-dimethylaminobenzyl
161 m-N,N-dimethylaminobenzyl
162 p-N,N-dimethylaminobenzyl
163 o-acetamidobenzyl
164 m-acetamidobenzyl
165 p-acetamidobenzyl
166 o-nitrobenzoyl
167 m-nitrobenzoyl
168 p-nitrobenzoyl
169 0-N,N-dimethylaminobenzoyl
170 m-N,N-dimethylaminobenzoyl
171 p-N,N-dimethylaminobenzoyl

172 o-acetamidobenzoyl



153 p- N, N-di net hyl am nophenoxy 154 o-acetam dophenoxy
155 m acet am dophenoxy 156 p-acetam dophenoxy 157
w@20071obenzyl 158 m nitrobenzyl 159 p-nitr ORETER1006/006446
160 o- N, N-di net hyl am nobenzy4 —161

m N, N- di met hyl am nobenzyl 162

p- N, N-di et hyl am nobenzyl 163 o-acet am dobenzyl 164
m acet am dobengyl 165 p-acetam dgbenzyl 166

0- ni t r obenzey—t6F—mnitrobenzoy—168—p-—rtt+robenzoyl
169 o- N, N- di metBy| ani nobermeadetamigpbenzoyl

m N, N- di et hyl a4 nobenzoyl :

p- N, N- di et hyl ?ﬂé nobenzoyl p'a}fé%@ggggp%%){ldobenzoyl WO
2007/ 019914 PCTT%P2006/ 00644G-nitdénno R 173

m acet am doben%_%l 174 p-acet ar{i doblenzoyl 175
o-nitroanilino'’@76 mnitroafM ™ p-nitroanilino
178 o- N, N-di meypyl am noani | i n9nitdbéilino

m N, N- di met hyl am noani | ino 180 ] .

p- N, N- di met hyl A8 noani | PribN-dignethylasipaanitiani | i no

182 macetam deagi | i N0 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
162 m-N,N-dimethylaminophenoxy
163 p-N,N-dimethylaminophenoxy
154 o-acetamidophenoxy
155 m-acetamidophenoxy
156 p-acetamidophenoxy
157 o-nitrobenzyl
158 m-nitrobenzyl
159 p-nitrobenzy!
160 0-N,N-dimethylaminobenzyl
161 m-N,N-dimethylaminobenzyl
162 p-N,N-dimethylaminobenzyl

163 o-acetamidobenzyl
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183 p-acetam doanilino are obtained, in analogy wth
Exanple 1, fromthe foll ow ng nethyl 2-

W@ 3s0Ropenyl ) acet am PCT/EP2006/006446

i do- 4- met hyl - 5- chl or ot hi oph&®e—3- car boxyl ates: 5
Precursor of Ex. R 148 o-nitrophenoxy 149
m ni t rophenoxy 150 p-nitrophenoxy 151

o- N, N- di neidtirabr ofiEhenoxy 152 R

[l
(o)

m N, N- di-rret hy= am ||up=|cnu1\y 15 R
p- N, N- di met hyl 2@ nophenoxy 1%4acetagédebniyphenoxy 155
m acet am dophe y 156 p-ace}an RbRRYyl 157
o- ni trobenzyl 8 mnitr oben?iﬁee%9 p- ni er obenzyl
160 o- N, N-di net®&! ami nobenzyl aitrobenzoyl

m N, N- di et hyl amg, nobenzyl 162 .

p- N, N- di et hyl iﬁ? nobenzyl 163 rg:rgt{%?%?ﬁo%benzyl WO
2007/ 019914 PCI&P2006/ 006446 -pBmitrdearanysor of Ex. R

164 macetam d nzyl 165 p-acetam dobenzyl 66

o- ni t robenzoy! %)§67 m ni t Pé@éﬁ'?ﬂ??my 'nﬁ-%}r/?f‘tz?ébenzoyl
169 o- N, N-di meyjyl am nobegzfyN-difhéthylaminobenzoyl

m N, N- di met hyl am nobenzoyl 171

p- N, N di met hyl 3A1 nobenzoyP-NiV-gdipetliytarainobspaedoy |

172 o-acetamidobenzoyl

173 m-acetamidobenzoyl

174 p-acetamidobenzoyl

175 o-nitroanilino

176 m-nitroanilino

177 p-nitroanilino

178 o-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 (Rs 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-phenyl-1,2-dihydrothieno[3,4-b]pyridin-2-
one (R¢ 0.37, dichloromethane/ methanol 10:1), is obtained, in analogy with

Example 1, from methyl 4-phenylacetamidothiophene-3-carboxylate.
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15

20

25

173 m acet am dobenzoyl 174 p-acetam dobenzoyl 175
o-nitroanilino 176 mnitroanilino 177 p-nitroanilino

wWaz@7019914N- di met hyl am noanilino 179 PCT/EP2006/006446

m N, N- di net hyl am noani | i ne- 3636-

p- N, N-di met hyl am noanilino 181 o-acetam doanilino
182 macetam doanilino 183 p-acetam doanilino.
Examibanifié 186

Lo SRSt R i SR PR Tk PB4 6l Zeforo-
?H%ﬁ@hyd@x?@ﬁﬂﬂn?ﬂo‘pﬂeﬁé%éﬁyﬂ) -6, PMdihydrothieno[2,3-

cycli‘sation
tﬁpyu’h:bmr-‘ﬂ ametuarﬁ&:lmLhobBﬁ&/m@tlZarMI blydragereis paased dhrogigh the

H‘f} nﬁﬁéﬂ‘ "lfy%'][ %?-/'W@H%Q% fyagﬁébqqgf aBs%r})ed The platinum is
fﬁib&fﬁ BFOSRY W%Acd!ﬁl "'s?l@ﬁ%tlllég .. 2- mﬂ&bt:ahmﬂyl 4-Pydroxy-5-(3-

anal ogy with anple 1, from net

hyl
m-qmmenphan@xmheowt)’fﬁ Grstikydrothiena{BSxhlpartidin-Gyone is obtained.
2007/ 019914 PCT/ EP2006/ 006446 -36- Exanple 186 20 ny
of platinum oxide are added to a solution of 4.28 g of

2- Ch'E)(a‘Pn%le187
3- net lydr oxy- 5- ( 3- mnltr henox phenyl
|hydrA)thB@|hleQ 3be] dy# Bdi refe- 6 IpFo-Semathybe- '@W@XV—5 -(3-0-

SRR S PR P e g o

19%trnethanctic KOHt solatlonfis tmil@dtime 43 tobrd. 2-€hloret3-nettyl-4-
h%&@ﬁngdégé&y&ﬁ%ﬂ%ghqg%QG%xmdeo thieno[2,3-b]pyridin-6-one

%g}?ﬁii.gé&;\bﬁapfr?ﬁ @Ogre],],,g*;y gl)olak,ﬁ%_%,e i s obtained. Exanple
2-chl or o- 3- net hyl - 4- hydroxy 5-(3-0- acetam

[ dopﬁnox&lghggl ) - 6, 7-di hydr ot hi eno
[2,3 6-one in 80 nL of 10% nethanolic KCH

sol utg OnmuﬁtuF@I l6d THR543 h@wrsz-cﬁloﬂstbqn@trﬁﬂmemwbxy.s -(3-p-
hydr ox 0- am nophenoxyphen g - di hydro-thi en%[
memyégmzwlphﬁrwl)o@g dlhydrothlenoﬁ/z b]pyrldln -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-R3-3-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,Clo/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 of 0.4
193 OCeHs H Methyl H 0.39
194 OCe¢Hs H Ethyl Cl 0.59



I's obtained after the customary worki ng-up. 15 Exanple
188 A m xture of 4.25 g of

wQ2@move+ 3- net hyl - 4- hydr oxy- 5- ( 3- p- PCT/EP2006/006446
nmet hoxybenzoyl phenyl )-6, — 37 —
7-di hydr ot hi eno[ 2, 3-b] pyri di n-6-one and 3.5 g of
pyridi ne hydrochloride is stirred at 160 for 3 hours.
ﬁ- Cigxor o- 3.get hyRf4 20 R? R? Rf(CH.Cly/MeOH 10:1)

y Y, p
o[ 2185b] pyM di n- 6 oneCH(GHoht ai fdd after t HESBust onary

Wor KinRG- URe a es 99 The~f ol | ow ng

2- bg Rllt;ﬁ%lﬁédr OXY- 5(1;?@0&3)% RGEBF')henyI ) -6, 70-'g?hydr o-

25 tB7endD@q¢Bs b] pri diyclaheames: Gix. R R6 RIO.A2 Rf

( 2/ 10: 189 HE H HQ.34 190 Ethyl H
b 5a5% = h)ﬁ sFVgoBEP s oy hyl Q9" 105
OCBHBOH NBCHMY HHD. 39%terflPA@OBHEIH Et hyl C10.8559 WO
2007/ 019914 PCT/ EP2006/ 006446 -37 Ex. R R6 Rl R2 Rf
(CH2C12/ MeOH 10:1) 195 HH CH(CH3)2 O 0.56 196 OC6H5
H CHargidbeaifkd OinSéhaldgy wilicEkarhpley ¢) frbextte falllo@ingtmethyl-2-
198 OC%HS H cycl opropxl C 0.42 199 OC6HS5 H '
(3d-8-RbpbgnylgcetamisiostR odfarthiapheng-Zraraayyialesn
Exanple 1, fromthe follow ng nethyl-2-

(3- R 4- R6- phenyl ) acet am do- 4- R1- 5- R2-t hi ophene- 3- car bo
Prealfsor of recursor of RR6 RL R m Ex. B~ 189 HF H

H 108 ,5-104 190RH H ERYI H 11117 19RH H Et hyl-Rr
02.-0 :

189 H F H H 102.5-104°
190 H H Ethyl H 116-117°
191 " H H Ethyl Br 92-93°
192 H H Ethyl Cl 89.5-91.5
193 OCsHs H Methyl H 83-85°
194 OCgHs H Ethyl Cl 116-118°
195 H H CH(CHs3)2 Cl 70-71°
196 OCsHs H CH(CHj3), Cl 61-63°
197 OCgHs H cyclohexyl Cl 83.5-84.5°
198 OCgHs H cyclopropyl Cl 95-97°
199 OCgHs H tert.-butyl Cl 63.5-66°

Examples 200-209
The following 2-R?-3-R'-4-hydroxy-5-(3-R-4-R°-pheny!)-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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15

192 HH Ethyl d 89.5-91.5 193 OC6H5 H Methyl H 83-85
194 OC6H5 H Ethyl O 116-118 195 HH CHCH3)2 C

WQ 200721991496 OC6H5 H CH(CH3)2 Cl 61-63 197 OGBEIHEP2006/006446
cycl ohexyl O 83.5-84.5 -+9886c6H5 H cycl opropyl C
95-97 199 OC6H5 H tert.-butyl O 63.5-66 5 Exanples
200- 209 The fol |l ow ng :

2-R2- 3-R - £hydr oxy- 5- (R R 4- RR®henyl ) &, 7- di hy®R’-

t hi 3 —6 —Ex-
Met hyl  Met RQE 201 H QGoHe hyl E1202 £YiPRRORY| Br E'zos

HHHBr g4 H H Isoprepyl O MO 2007ddhlipl4 I
PCT/ EP2006%O§6446 -38 EX. RR6 R1 R2 205 OC6H5 CH

I(ilyclzggrIczlpl)ilﬂotl I 206 H HH sobutyit O isopraRyH i sogdopyl
cl opr opyl 209 His ar
obt ai ned, ?gganal ogsyvvi H’] Exarrpl-’l-le 1, Bfér‘%%{rdotpyle H
foll owi ng @efhyl 2 H H isobutyl H
(3- R 4- R6- phenyl ) acet am do- 4- R - 5- R2-t hi ophene- 3- car bo
xylates: Precursor of Ex. RR6 R R2 200 H H Met hyl
Vet hgite oBtiinéd, HntarEidgy with(xadmnplevgHyomBihe faligwing-methyl 2-

Br
(3-R-4-R%-phenyl)acetamido-4-R'-5-R?-thiophene-3-carboxylates:

Precursor of 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
205 OCgHs 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-benzothieno{2, 3-b]pyridin-
2(1H)-one is obtained, in analogy with example 1, by cyclisation, from ethyl

2-(phenylacetyl)amino-4,5,6,7-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



204 H H Isopropyl A 205 OC6H5 H cycl opropyl O 206
HHisobutyl d 207 HHisopropyl H 208 HH
weyoropoopyl H 209 H H isobutyl H 5 Exanpl e BADEP2006/006446
4- Hydr oxy- 3- phenyl -5, 6, + 8%-etrahyd ro-1-benzoth
ieno [2, 3-b]pyridi n- 2(IH-one is obtained, in
anal ogy with exanple 1, by cyclisation, from ethyl
baffep eyl Aodthy | 25piMh AT Bespectively) am e @rasemezo{ ai sypkhetic

ene- 3- car boxyl i\ Ql QO exanmples; creentn
raglds. Subatiattr ADATRARRAMARER, B AR AR R BERIFR) and
aktivateld inPdetiaMfiutioR Reactiopd Wé\*thFtlbﬂadJMy kS adatiodroft AMPK
enzyme activity determ nation. 15 n

(a@ﬂioourtg)eEoermgamwdthByplamaweEe fnqsubﬁée;{ém%aﬁ@cat room

t ech Al phaS Del fi

TPOTAUR Groare el SB° pachver RY 1T 4R\ fafBbbbfioserine
Atibba&Y . tobHnéaSun tthe 1§0aniyADP phbShhEe Haespd¥@ted into the
2007/019914 PCT/ EP2006/ 006446 -39 buffer, pH 7,4 with

AR Artivitg ipexareseed jn fmot erntral éeasal @cgvity:
synthetic peptide substrate (AMARAASAAALARRR, the
" AMARAA" peptide) and activators in serial dilutions.

(Rgﬁwa Wnﬁlg\érﬂ tiated bé’trb@ﬁlr@dd' tion ofq.AMPen | Delfia

\M no m 4 nn nI atesbaere
\ 97 Y L weTTe
i ncubated for 30

. Enzyne
activity was assal phoseri ne
ant i body to neasu ate

i ncor popgped into
n % of control (
Structure a- Scree

ex{B4essed232
nunber
32 NOH

201 150 219
OH
202 | | X 322 313
Br S N o
H
203 286 271
204 181 233




H 201 I 150 219

OH 203 286 271 Br
WOLROWDOEOOK/ 019914 PCT/ EP2006/ 006446

s NO HOH 202 322 313 Br

SNOH

SNO H OH 204 c~ 181 233 s NO

- 40 ConpOREGHEP2006/006446

nunber structure a-Screen—bd4Df+a H 205 G 166 151 S

(\V/ 269 164 C1 SNO H OH 207 I
\ \ 131 169 S NOH OHK

HOI \ H 206 I

Compound number structure a-Screen | Delfia
H
~
205 o—< 7 166 | 151
S N 0
H
206 269 164
H
OH
207 74 | N 131 169
s N o}
H
OH
208 / | X 154 163
s N o
H
OH
209 / | N 156 201
, S N~ o
H
210 176 286
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208 154 163 S NOHOH 209 156 201 S NOHOH 210
176 286 S N O H WO 2007/019914 PCT/ EP2006/ 006446 -41

wWap@7ouolbwi ng exanpl es rel ate to pharnaceut i CBCT/EP2006/006446

preparations which conprisdlaeti ve conpounds of the

formula | or their salts. 5 Exanple A: Tablets and

coated tablets Tablets of the follow ng conposition,

which, as required, are coated with a customary sugar

coat | rface on sucr,0se, base, are ressed

cuet Shar e eRompes FEI8E 1 BharoRCFuicRl B Spryatibgl Vhich

cg&p%ge@c‘ﬁ(/é%)‘r%cﬁlddsrtﬁ th8FbrihN8e of tSeifsals. | actose 110
corn starch 11 ng magnesium stearate 5 ng finely

d|V|ded silicon dioxide 0.2 ng 15 Exanple B: Hard

gelatin c ul sto rt hard gel at
capsgﬁ@@‘?iéz ' ﬁ-saggéﬁ aggag\étqq\fqbi% Swi t h actgl V: IC(rJ]rrpound
of formul Faplets ]&OtH&fOI%%H@Cdo@ﬁ@os'lt'&% nghickeldsiteqdrde) are

magnesi um st ear at e
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.

Example 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.



Exanple C. Soft gelatin capsules 25 Customary soft
gelatin capsules are filled with a m xture conprising
WO poogatt¥1€ase 50 ng of active conpound and 250PGEYERF006/006446
olive oil. Exanple D. AmpodRes- A solution of 200 g of
active conmpound in 2 kg of 30 1,2-propanediol is nmade
up to 10 L with water and used to fill anpoul es such
t hat Exaoiplaipodgeeouaissispension for ol admlmetramtpound

WO 2007/ 0199 CT/ 2006/ 006 ’
Aqueous s OSEHERRT PSP Qi AE Yo PP BRBHRC &5 pukred i

tISITR8IBThAY RlanhBe ?ﬁé'Mﬁgl@O(ﬂW'('S’ n'\L %ﬁ@ﬁfse%@ ing tdf€active
custonmary “manner. The single dose m -) contains 100

compoiundctiD0eng @tﬁﬁiﬁ)oadqoxymetln!jc@fulm 5 mg of Na benzoate and
r box rret h%/)l cellulose, 5 ng of Na benzoate and 5 100

ﬁg J}I WO 2007/ 019914 PCT/ EP2006/ 006446 -43-

Clalrrs 5 1. Use of a conpound of fornula (1): R6 OH

BYR I ZENOH(lI) inwhich Bis CHor N RRRS

|l isSor RR2SR I0RR3 X-X-X



10

15

20

Ris H | rs~—-Ror ro~- RS R4 15 Rl and R2,

i ndependently from one another, represent H, |inear or
wohe@noret (Cl- C4) al kyl, (G -C4)cycl oal kyl PCT/EP2006/006446

(Cl1-C4) cycl oal kyl (G - C4) ak#B,— hal ogen or, together

forma group -(CH2)"-, with n =1 to 4, 20 R3 and R4,

i ndependently from one another, represent H, |inear or

branched (O -C4)al kyl, OH, l|inear or branched

(d -C4)al koxy, hal ogen, CF3, N2, NH2, NHR where R

is linear or branched (d-C6)acyl, NHR', N(R') 2,

where R' is linear or bramglipes(C -C4)al kyl,

optionally substituted aniTtno, WO 2007/019914

PCT/ EP2006/ 006446 -44 optionally substituted phenoxy,

optignal | | d optional ly
subsﬁrtutp(feb Bé/%bgﬁgg%iﬁlhqlé)mar or branched
(G -C4)alkyl, or halogen, R6 is H or hal ogen, I|inear
or branched (CI C4) al kyl, (Ci- C4) cycloal kyl, 5

(C1- C4) cycl oal kyl ( Cl- C4) al kle Xis -CH-, -CO, -0-,
-S-, -NH, or -NR' - : R"' |sI|near or
branched (C1-c4)alRW . i
acceptable salts, 1or th dparation of a

phar maceuti cal rti sefml for the 1o
treatnment of didbetes|, netabolic syndrone, related

di sorders and oHesi tyy2. Use according to claim1 of
a conmpound of fornHIa(p) wherein: Bis CH R and R6
are each b, R 15-Y-7Z- is R2 S wherei) 20 RL is H,

net h¥l het hyl, isopropyl, isobutyl, cyclopropyl, R2
i's &’1 r or nethyl, or,
B is CHor N,
R!
R1
v ~ RS
% IS ) / \ S, __ or \
~ R S R2
R
R
—_ —X
A X
RisH, , @,Rs or [ RS
R* S O

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

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

R? and R* independently from one another, represent H, linear or ‘
branched (C4-Cs)alkyl, OH, linear or branched (C4-Cq)alkoxy, halogen, CFs3,
NO,, NH,, NHR’ where R’ is linear or branched (Cs-Cg)acyl, NHR"”, N(R")z,
where R” is linear or branched (C:-Cj)alkyl, optionally substituted anilino,
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Rl and R2 together formthe group -(CH2)4-. 25 3. Use
according to claiml or 2 wherein the conpound of
wo eoomole141) is chosen from anong: - PCT/EP2006/006446
4- Hydr oxy- 2, 3-di met hyl - 5-phdAy— 7H-t hi eno[ 2, 3- b] pyri di
n- 6- one; -
2- Et hyl - 4- hydr oxy- 5- phenyl - 7Ht hi eno[ 2, 3- b] pyri di n-6-0
optionally substituted phenoxy, optionally substituted benzyl, or optionally
2: Bropo; 4- hydr oxy- 3- net hyl - 5- phenyl - 7H-t hi eno[ 2, 3- b] py
PP e - ! o
2- Br q¥gs 44, Mneapyy bramicheay Cr-Lhalkyieophdloged] pyri di n- 6-0

ne: -
2- ChRSris-H onywiegen, Jiness e dsgnchied e n()atkyl; (6 eRejcacialkyl,
(&), VISR EGaIfp 2007/ 019914 PCT/ EP2006/ 006445

g] sex E}Jfa;EFb-%'-U(b-Qr-Q)-?r'-BY,dIWB’,'&‘ AIRMY| - WhetdiRiNGE Aindar or
pyri di n- 6- one; -
branghedoln-Ga)plerhy| - 5, 6, 7, 8-t et rahydro- 1

H be [ 1401 L - 6l Rsids one; and 5 -

3 q/%ﬁgﬁf‘g'ﬁﬁmhﬂﬁ;‘g/%‘#'@%'/%%]ﬁﬁéﬁﬁ% Salfs. o enol 2, 3- b] pyri d

i n- 6for0kiee plepatationack at phatmaceaytivahtdopmpasitiny iusefiy for the
| east one .conPound as_defiped in an%ré)if clainms 1 to,
treatraga) o dighetes; Matabelis syndregiee KIRIFdAisaTasss and pbesity.
salts. 5. Pharnaceutical conposition according to
claim4, wherein at |east said one conpound, and/or
physi2ol Ogé @atordimptartiainm 1sofl @ spmpsupd ef dormula (l)awvherein:
anmount. ranging from1 ng to 500 ny, preferably fromb5
mg t& ¥09'ny, 15 per dosage unit. 6. Use of a
compeygHd M drarddehaH(!) according to any of claims 1
to 3, or of one_pf its pharmaceutically acceptable
salts, for the ion of a nedicanent. 20 7. Use
of am%%plgund of la (1) according to any of
clains™ ®to 3, o one of its pharnaceutically
accept abl e saRts, control of diseases, in
particular for the treatnent of diabetes, netabolic
syndrone, related disorders and obesity

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-7H-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-7H-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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25 8. Process for producing a pharmaceuti cal
preparation, wherein at |east one conpound of fornula

W@ ego7/oe1defined in any of clains 1 to 3, and/BCT/ER2986/006446

of its pharmaceutically acedptable salts, is brought
into a dosage form together with at | east one solid,
l[iquid or sem-liquid carrier and/or auxiliary 30
subst anc e 3-3@-B0HT-2edr96rb44 Pt GRS phedyk A4ethienpd2 8-b]
Compound of forgﬁla (lIA): R OHB YA R ZANOH(IA
wherein RRY' B AS | Ais Sor ZAP RRA S K2 R2

RA S5 A I0HphoxY- aQbﬁeI%ﬂﬂb &7-8- tét?@iwadﬁmbbhzé[mommeﬁo

anot her, represent Cd) cycl oal Kyl or
(Cl1-C4) cy&ﬁaﬂ)]pyIrKQmZ ®n¢aarkt§fl or, together forma

gr oup ~( Mt B b8 ek 7P pfindBia by

phar maceuigngal | y acceptable salts, as well as
st ereoi somers and/or di astereoi soners, in all
proportions, oxides, solvates, tautoneric forns and

pr Od gs H?\%&l%% H}CSaI]erp%%Ru&qn&flsJ@ réf%é‘st(é)r@ coﬁﬁ)ound
as deflned in any of claims 1 to 3, and/or one of its physiologically harmless

salts.

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

per dosage unit.

6. Use of a compound of formula (I) 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, 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.



H(IB) inwhich RBA Bis Hor | R11-0 RA AW
2007/ 019914 PCT/ EP2006/ 006446 -47 wherein R3 and R4,
W0 pepertent |y from one another, represent opPCTRRI006/006446
substituted anilino, optiendbl-y- substituted phenoxy,
or optionally substituted benzyl, 5 B, -Y-Z-, R, Rz,
R5, R6 and X being as defined in claiml, its
phar faceuCompaunchetiopmala da)sal ts, as wel | as
stereoi soners and/or diastereoi ggners, in all
proportions, oxides, solvates utonmeric forms and
prodrugs thereof. 10 d of formula (lIc): R6
c HBYR Z'NOH ich R6 is linear or
branched (Cl-C4) al Q/ | oal kyl, or
(C1- C4) cycl oal kyl (¥,-CBYal kyl 15 B, -Y-Z-, R Rl, R2,
R3, R4, R5 and X héi ng as defined above in claiml,
its pharmaceuti caHays able salts, as well as
st ereoi soners and/ or Hdi astereoi soners,, in all
proportions, oxides, solvates, tauto M c forms and
pr odrugs thereof.

wherein
1
1 R
- Ra ’ R
Y =
A s 7\ s or \
ZA R2 ) —
~ A S R2
2 A
R"A

in which R's and R?a, independently from one another, represent
(C4-Ca)cycloalkyl or (C4-C4)cycloalkyl(C1-Cas)alkyl or,
together form a group —(CHa),-, with n = 1 to 4,
10 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, in all proportions, oxides, solvates, tautomeric forms and

prodrugs thereof.

15 10. Compound of formula (lg):

(Is)

in which

RgisHor
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wherein R® and R? independently from one another, represent
optionally substituted anilino, optionally substituted phenoxy, or optionally
substituted benzyl,

B, -Y-Z-, R', R?, R®, R® and X being as defined in claim 1,

its pharmaceutically acceptable salts, as well as stereocisomers and/or
diastereoisomers, in all proportions, oxides, solvates, tautomeric forms and

prodrugs thereof.

11. Compound of formula (Ic):

(lc)

in which

R® is linear or branched (Ci-Cq)alkyl, (C4-Cs)cycloalkyl, or
(C4-C4)cycloalkyl(Cq-Cya)alkyl,

B, -Y-Z-, R, R', R?, R, R* R® and X being as defined above in
claim 1,

its pharmaceutically acceptable salts, as well as stereoisomers and/or
diastereoisomers, in all proportions, oxides, solvates, tautomeric forms and

prodrugs thereof.



