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9 AMPK has a role in regulating the nTOR pathway. mfOR is a
serine/threonine kinase and is a key regulator of protein synthesis.
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intraceliular AMP mimic and, when accumulated to high enough levels, is able

25 to stimulate AMPK activity (Corton J.M. et al. “5- aminoimidazole-4-
dicarboxamide ribonucieoside, a specific method for activating AMP-activated
protein kinase in intact cells?”, Eur. J. Biochem., 229, 558 (1995)). However,
ZMP also acts as an AMP mimic in the regulation of other enzymes, and
therefore not a specific AMPK activator {Musi N. and Goodyear L. J., “Targeting

30 the AMP-activated protein Kinase for the treatment of type 2 diabetes”, Current
Drug Targets-immune, Endocrine and Metabolic Disorders, 2 119 (2002)).

Several in vivo studies have demonstrated beneficial effects of both acute and
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304- hydr OXy- 3- r oxybi phenyl-4-y hi"enol[ 2
, 3-b] pyridi nb/o@-ambdbldb mice, 8 day AICAR admmlstratlon reduces blood glucose by

35% (Halseth A.E. et al., “Acute and chronic treatment of ob/ob and db/db mice
with AICAR decreases blood glucose concentrations”, Biochem. Biophys. Res.

20 Comm., 294, 798 (2002)). In addition to AICAR, it was found that the diabetes
drug metformin can activate AMPK in vivo at high concentrations (Zhou G. et
al.,"Role of AMP-activated protein kinase in mechanism of metformin action”, J.
Clin. Invest., 108, 1167,( 2001), Musi N. et al.,” Metformin increases AMP-
activated protein kinase activily in skeletal muscle of subjects with type 2

25 diabetes”, Diabetes, 51, 2074, (2002)), although it has to be determined to what
extent its antidiabetic action relies on this activation. As with leptin and
adiponectin, the stimulatory effect of metformin is indirect via activation of an
upstream kinase (Zhou G. et al.,"Role of AMP-activated profein kinase in
mechanism of metformin action”, J. Clin. invest., 108, 1167, ( 2001)).

30 More recently, a small molecule AMPK activator have been described. This
direct AMPK activator, named A-769662, a member of the Thienopyridone
family in vivo induces a decrease ih plasma glucose and triglycerides (Cool. B.
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3-b] pyridin- 6-one, . .

o7 i G oG 8P hbAtriato and BHSHa8Y 300 6 8l TrleBUE bR SR04 5

3i hydr gxy- Smimmw drapensrits 4f Wk Ddiabetslarf thedhbidbic sYHROOES. c&ll
pyri di n- - one,

4-hydroxy-SNEﬁﬂhyﬁk%Q%ﬁﬂGtﬁxpﬁnbronethylprheny1f4-y1)-6,7~dihydro-th

i eno[ 2, 3- Db] pyri di n-6-one,

4- hydr oxy- 5- pheny1-3-(4' -trifl uoronethyl bi phenyl-4-y1)-6, 7-di hydro-th

i eno[ 25 3-  blrpgaditiomicSplearenacologic intervention, several transgenic mouse models

o oY BaRL RRSM YA o i /G506, SR ooy B ool 2 2

ﬁi- Qﬁ?,{ g% 53%?@%%6%?@5 bf Hoirme hBgatwal AaPRYik-skeletarAugciglbhydr o- t
3- (4 - cyanolsapsaaija micg hgs dempastaipdshe MGHR effert enrafimusation ofiahpeose- b

] pyri di n-6- . s . e
Ay oxy- 2UFIRESTL s dependant of AMPIC astivetion (iu,J. ot . "Role for AMP-activated
eno[ 21B- b] pyoteidikindseoneentraction and hypoxia regulated glucose transport in skeletal
3-(4'-fluoro-2'-hydroxyhi nyl- 4- - 4- hydr - - nyl-6, 7- di hydr o-
i hi( enof 2, 3- Wﬁ@?’@p%cé%ﬁgeeﬁ ¥ 1083’, ]&001)5],yand0 t)ﬁ%reﬁm%hlﬁ(e)(y not ca.used Y)y
tZ)fS- bi ghe”%ﬂ}oﬁsﬁéciﬁc (A eBeRhsiilarstudiysmote ftigsuds il hept tBifameér, 3-
pyridi n-6- one, . o ) )
3- (4' - f | uor 8ginshidgyconsequencesHiNMRIL artivationjthis xpecigdihal rameceipgin
0[213_ b]py - 6- . e . e
o hyar oxy. 3e0eRoR AMPIC il have bensfis in the metabglic sypdrome with Improved
o[ 2, 315 30b] plucosk anéipitemetdidligin and a reduction in body weight. To qualify a

b 1Yol phenbtus Bl metebistBatute dhakinie BERG fusR e T
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no[ 2,20 5b] trighicésides abowe 150mg/di or decrease HDL cholesterol below 40mg/dl (men)
or 50mg/dl (women). Therefore, the combined effects that may be achieved
through activation of AMPK in a patient who gualifies as having metabolic
syndreme would raise the interest of this target.
Stimutation of AMPK has been shown stimulate expression of uncoupling
25 protein 3 (UCP3) skeletal muscle (Zhou m. et al., * UCP-3 expression in skeletal
muscle: effects of exercise, hypoxia, and AMP-activated protein kinase”, AM. J.
Physiol. Endocrinol. Metab., 279, £622, (2000)) and might therefore be a way to
prevent damage from reactive oxygen species. Endothelial NO synthase
(eNOS) has been shown to be activated through AMPK mediated
30 phosphorylation (Chen Z.-P. et al., “AMP-activated protein kinase
phosphorylation of endothelial NO synthase”, FEBS Letters, 443, 285, (1999)),

therefore AMPK activation can be used to improve local circulatory systems.
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In some publications it has been described that AICAR as an AMPK activator
25 exerts anti-inflammatory diseases. It has been observed that AICAR attenuates
the production of proinflammatory cytokines and mediators (S. Giri et al. J.
Neuroscience 2004, 24:479-487), AICAR in rat mode! and in vitro attenuates
EAE progression by limiting infiltration of leucocytes across blood brain barrier
(BBB) (N. Nath. Et al. J. of Immunology 2005, 175:566-5674; R. Prasad et al. J.
30 Neurosci Res. 2006, 84:614-625) and it has been suggested recently that

AMPK activating agents act as anti-inflammatory agents and can hold a
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in which :

20 R denotes H, A, OA, OH, Hal, NO;, COOA, COOH, CHO, COA, CONHg,
CONHA, CONAz, CN, SOzA, SO;NHy, Ar or Het,

R? denote Ar or Het,
B’ denotes Ar —diyl or Het-diyl,
B? denotes Ar or Het,
25 Ar denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-,

tri-, tetra- or pentasubstituted by A, Hal, OA, OH, CHO, COA, NH;,
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3-(2'-fluorobiphenyi-4-yl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-6-
25 one,
4-hydroxy-3-(2'-methylbiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-5-phenyl-3-(2'-trifluromethylbiphenyl-4-y1)-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
30 4-hydroxy-3-(3'-hydroxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-blpyridin-
6-one,



WO 2009/ 135580PCT/ EP2009/ 002606 17 4-hyd roxy-3-(3'-hydroxynet hyl bi
phenyl-4-y1)-5-phenyl-6, 7-di hydro-thieno[2,3- b]pyrid in-6-one,

4- hydr oxy- ygdpoxynet hyl bi pheny1-4-y1)-5-phenyl -6,

7-di hydr o- ﬁ?l(zg?%? g,j;g ] pyri di n-6-oney, 54' - (4- hyd PCT/EP2009/002606

r oxy- 6- oxo- 5- phenyl-6, 7-d ihyd ro- thleno[2,

3-b] pyri di n- 3- Abi pheny1-4- carboxylic acid, 4-hydroxy-3-(4-pyrid

n- 4-yl phenyl) -5-ph enyl-6, 7-d ihyd ro-thieno[2 , 3-b]pyrid in-6-

one, 4-hydr g g-fudrébipyehdl-d-y)-4hydre ayﬁber@r-eheam dr@»th?erfézh ridin-6-
ro-thieno[ 2 4% b]pyr? |n96 y?OOn!m gﬁhydroxy % [ Mﬂpy i
pyridyn-5-y®p€56- phenyl-6 , 7-di hyd ro-thieno[2 , 3 b]pyr|d| n-6- one. A

e b SRS RESLAEHAARpUE 7 ShehySey b%@me@*ffﬁﬁeﬁ%%glpvﬂdm-

4- hydr oxy- 36&ﬂk}hydroxyb|pheny1 4-y1)-5-ph enyl-6, 7-dihydro-thieno[2
, 3- b]p rid in6-one,
22 el bbo- 4- AJSHERY-E4 kPO Ay ReyMe &g thisnelods RiRidin
hi eno[ 2, 3- Blornayrid in-6-one,
203-(2' -fl uorobi phenyl-411) - 4- hydr oxy- 5- phenyl1-6 , 7-di hyd
r o- t hi eno[ 23;(4-Hqigbiphienyled-yiriehydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
4- hydr oxy- 3- ﬁ4 hydr oxybi phenyl-4-y1)-5-phenyl -6 , 7-di hydro-thi eno[ 2
, 3-b] pyrldl F6- one, 3-(4'-fluorobiphenyl 4 yl) 4
hydr oxy- 5- phmyylﬁa@ :?{cﬁkrhyﬂhymlpbﬁur@hg{yz) Bpbkpylkg, didinaro-29ens)2,3- b]pyndm-
4- hydroxy (4' - met hyl bi pheny1-4-y1)-5-phenyl-6, 7-di hydr o- thleno[
b] pyr 18 n6- @ﬁ%’ +4- hydr oxy-3-( 2'-hyd
Lﬁ%?: gr‘ﬁnﬁlorﬁdl/éc)y =5pBYAYVIR-B 4riftrEmetinytbibhishiaQyii-Bi @Rl dro-hieno[2,3-
304- hydroxbeWUQMJhydﬁoxyblphenyl 4-y1)-5-pyridin-3-y1-6 , 7-dihyd
0 U1 €00 | sl Ehbl B ror U ARSI BT AR ARSI GRTE S
3-(2' -fl uor bppyndiet-bnd; y1) - 4- hydr oxy- 5- pyri di n- 3-y1- 6, 7- di hydr o-t hi en
o[ 2, 3-_1Apy
2 hydi xy" 35+ OrpBoR sy £ byers Seiisnat A seyce oo oy
[2,3- b] pyrpdén- 6-one,
54- hydr oxy- 312 hydr oxy- 4- eyrldln 4-y hengll 5- phenyl - 6, 7-di hydr o-t hi
eno[ 2, 3- D] Myyﬂm)qy-%p%ﬁ@yl 4 -tnﬂuorome hoxybiphenyl- 4 -yl)- 6 7- dihydro-thleno[Z 3-
4- hydroxy 3 ymet hyl bi phenyl-4-y1)-5-phenyl -6, 7-di hydro-thi e
no[ 2, 3- 1Apb$0§d§jlﬁ-§58é

3- (4'-cyanob1phenyi-4-yl) -4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-

20 one,
4-hydroxy-3-(4"-methylsulfonytbiphenyl-4-yl)-5-phenyi-6,7-dihydro-thienof2,3-
b]pyridin-6-one,
3-(4'-fluoro-2'-hydroxybiphenyi-4-yi)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,

25 3-biphenyl-4-yl-5-(4-cyancphenyl)-4-hydroxy-8, 7-dihydro-thieno[2,3-b]pyridin-6-
one,
3-(4'-fluorobiphenyl-4-yl)-4-hydroxy-5-pyridin-4-yi-6, 7-dihydro-{hienof[2,3-
blpyridin-6-one,
4-hydroxy-3-(4'-methylbiphenyl-4-yl}-5-pyridin-4-yl-6, 7-dihydro-thieno[2,3-

30 blpyridin-6-one,

Methy! 4'-(4-hydroxy-6-oxo-5-pyridin-4-yl-6, 7-dihydro-thieno[2,3-b]pyridin-3-
yl)biphenyl-4-carboxylate,



4- hydr oxy- 3- (4' - hydr oxynet hyl bi phenyl-4-y1)-5-phenyl-6, 7-di hydro-thie
no[2 3- 101 D] pyri di n- 6- one,

-(4- hydr{;;»a()y:m@))r )4:%05 phenyl - 6, 7- di hydro t hi eno[ 2, 3- b] p¥51r&5,£b0§,0%g%|
henyl - carboxyl1c acid,

4- hydroxy 3-(4-pyridin-4-yl phenyl) - 5- phenyl 6, 7- di hydro-t hi eno[ 2, 3- b]

pyri di n-6- one,

154- hydr oxy- 3- (4-pyridi n- 3-yl phenyl) - 5- pheny1- 6, 7- di hydro-t hi eno[ 2, 3-

2] Ey & i din- gs(mwenyi 4-yl- 4- hgdroxg—ls pyndm-4 -yl 61? dlhydro-r’gh|§n0[2t'3F1 b]pyr!ds? -6~ cge
ydr oxy- en n hen ro-thi eno p

yridin-6- o?lé{z'(gg%(épﬁé h%( fli(ﬁ“?’é(r%f’ édiﬂd’f v'r%"f' artdienei2. 3k yrldln-gi-

formula (1),a8d salts thereof and to a process for the preparation of

compounds. of .the fornula (1) according.to Clains 1-11 and

phar maceut i ddiydgoxys3?’ émxwmheww-ysk)eﬁ-panms s4-gle, ﬁ'sdlhym‘o-th|en.o[2 3-

ster eo%sorre ﬁ)i/ Qe[%n characterised in that a conpound of the
fornul (IIE) g 50091135580PCT/ EP2009/ 002606 19 wherein Rl, R2,

Bl have t he4n=g,amwf(4 rtwde@ty@ﬁbuehym@n 08-byridindg-y- esielmﬁ\ﬁﬁoah’@ﬁb@g@

atom d, Br I, preferably C, Br atom is react ted with a bor oni que
aci d deri vaPlpyading- BeH) 2, Swherein B2 is as defined in claim 1,

cher stry. — 1SYSTON Y ERA Y S g B PO B hbliola v
W th Organobfelyadhrﬁ:o@errpounds (2nd Edition) (2002) 11, 591-598),
o o0 8 S TR SR 52 Jhragghbrz 4

cyclisati onb]g@ﬁgwslanérom compounds of fornula (I'11) under basic
condition 0 O formul a (I %V wherein R1, R21131 have the
meani ngs i nai(@atopiphengrdryh-4-nyskey-Ronridindrye8, Zedihysroathigpiol2,3-

Conmpound of fpg,r]fml Oﬁé\/) corrpound of formula (V) are starting
materi al s oP em cal process
3-(3'-fluorobiphenyl-4-yl)-4-hydroxy-5-pyridin-3-yI-6, 7-dihydro-thieno[2,3-

15 blpyridin-6-one,
3-(4'-fluorobiphenyl-4-yl)-4-hydroxy-5-pyridin-3-yl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-(2'-methylbiphenyl-4-yi}-5-pyridin-3-yi-6,7-dihydro-thieno[2, 3~
b]pyridin-6-one,

20 4-hydroxy-3-(3'-methylbipheny!—4—y[)-5—byridin-S-yl-G,7-dihydro-thieno[2,3—
b]pyridin-6-one,
4-hydroxy-3-(4'-methylbiphenyl-4-yl}-5-pyridin-3-yi-6,7-dihydro-thieno[2,3-
b)pyridin-6-one,
4-hydroxy-3-{4-(3-furyl)phenvl]-5-pyridin-3-yi-6, 7-dihydro-thieno[2,3-b]pyridin-6-

25 che,
4-hydroxy-3-(3'-hydroxymethylbiphenyl-4-yl)-5-pyridin-3-yl-8, 7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-pyridin-3-yl-3-(4-pyridin-3-yiphenyl)- 6,7-dihydro-thieno[2,3-
blpyridin-6-one,

30 3-(2' 4'-dimethoxybiphenyi-4-yl}-4-hydroxy-5-phenyl-6,7-dihydro-thieno]2, 3
b]pyridin-6-one,



20wherein R1, R2, 61 have the neanings indicated in aim1l, ALK
denotes Cl1-05 al kyl and Y denotes OH or hal ogen with preferably O or

Br. WD 2 CT/ EP2009/ 002606 20 The 2-am nothio i.ng
conpound ( ?’Zég%ﬁnerci al l'y avail abke (chenos Grbh, F?Eg}rkg%@g/ran&%ﬁ

Acros, Interchin) or easily prepared by a person skilled in the Art
by a Gewal d reaction described in Journal Heterocycle Chem stry, vol.
36, page 333, 1999. S In the conpounds of the fornmula IV, Y is

preferably @1(4’-ﬁi.ﬁ0r012'Qﬁetﬁo&?lﬁph@ﬁylmaﬁ?ﬁiﬁ&%lr%gg%ﬁbggﬁ%‘@r,ﬂéiﬂj&&.@hieﬁbﬁﬁ_

as, for exanple, an activated ester,” an i
al kyl sul f onPIR¥%YinGreBg 1-6 carbon atons (preferably

met hyl sul fo of_ b1 pfd: . |, f | ox ryl sul f onyl oxy
havi ng 6- 10!a car on(%tzior%, 6r@%éo@yzl%%yﬁ?X%J"re'%"ﬁhydm'%'.eno !:R
p-t ol yl sul f bjpytidixyg-pnasi ng of coupling agent as carbodiim dazol e
(CAa),_ D cyglohexyl qdj.i m.ne (DCC) preferably DCC. \Wen the

coupl i hg aggmygf@x’égglr)%ﬁ}ﬁpﬁm%é’pf‘ﬁ H-gi-érphenyhb - dilydrpethienol2,3-
described i pjpyAbigrenee, | nternet |ink

(http://chem cal | and21. com | i f esci ence/ phar/ HBTU. ht ). 15 Conpound of

t he for nul adtyfraxy-Iridnngthoxyhiphenyhday k- fipbengtt; palilphieoitiosieho 2 Hbissidin-
a) Step 1 6_0‘|,'1Qe am not hi azole (V) reacts with conpounds 1V: IS
Y an hal ogene atone, preferably O, it is reacted in an inert solvent

as tetr ahydmfyurme&(zuimemez-mmbwmﬁh%wiu%mhtehgm.zaﬁﬁ¥dre- 100
degree for 255 O@g;ﬁ es _Cti,o 24 hour to prepare conpounds of Tormula
(111ylo. nol2.grPleyidint6-pRer eact ed in an non protic sol vent as

t et r ahydr of y 20 )Mo A /er RS\ Z T
conden>s/i on %ﬁ%oggl V\Dﬂg%ggr{)?%gglg%g%#lﬁ\zggg%?é@%&%@@gl%wroathleno[z,3-
car bodi i m dblpghidin-&peeohexyl carbodi i mine (DCC) preferably DCC at zero
to sol vent t 1.,y 0. 24 h feraply at
room ¢ enper St M SR CE B B R BB R eshhe gL Ao

sol vent s arthjerfofi, 3dipyidin-6-tiyelr ocar bons, such as hexane, petrol eum
et her,_benzene, tol r ene; chlorinated hydrocarbons, such as
trichlr oetZ %)W QW@V#&Z]%?’W)%#'H@ %@,‘&é\ygﬁﬁﬂt%ﬁhﬁﬁw%ﬁﬂé{dfo‘u

chl or of or mmm@{ﬁbhﬂﬁﬂ:ﬁfﬁﬁ@&% al cohol s, such as nethanol, ethanol,

i sopropanol, n-propanol, n-but'anol or tert-butanol; ethers, such as
di et hyl et hé&hydgixyso-bpdioxgdrarethylbiphenyl-4-yl)-5-phenyi-8,7-dihydro-thieno[2,3-

blpyridin-6-one,
4-hydroxy-3-(2,4'-hydroxybiphenyl-4-yl)-5-phenyl-8, 7-dihydro-thieno[2,3-

20 blpyridin-6-one, '
4'-(4-hydroxy-6-oxo-5-phenyl-6,7-dihydro-thieno(2,3-bjpyridin-3-y!)-2'-
methoxybiphenyl-4-carboxylic acid,
2'-hydroxy-4'-(4-hydroxy-6-oxo-5-phenyl-6, 7-dihydro-thieno[2, 3-b)pyridin-3-
yhbiphenyl-4-carboxylic acid, |

25 4-hydroxy-3-(2-methoxy-2'-methylbiphenyl-4-yl)-5-phenyi-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(3'-hydroxymethyl-2-methoxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-[3-methoxy-4-pyridin-3-ylphenyl]-5-phenyl-6, 7-dihydro-thieno{2,3-

30 b]pyridin-6-one,
4-hydroxy-3-[2-hydroxy-4-pyridin-4yiphenyl]-5-phenyl-6,7-dihydro-thieno|2,3-
blpyridin-6-one,



10t et rahydrofuran (THF) or di oxane; glycol ethers, such as ethylene
gl ycol nonomet hyl or nonoethyl ether, ethylene glycol dinethyl ether
(diglyme); S such as acetone or butanone; am des

acet am de, “Eﬁk&ﬂﬁ& acet am de or dlnetE | f or mam de (DNF)PCﬁgﬁgp%@E“m
such as acetonitrile; sulfoxides, such as dinmethyl sulfoxide (DvBO);

carbon disul fide; carboxylic 15acids, such as formc acid or acetic

acid; nitro conpounds, such as nitronmethane or nitrobenzene; esters

such as et ylnake48 ke MfdrBkyittibisHerk 18- 725 Bhal ke Aldiny LOIHR

formula (111) “is tthen cyclised under rtion to synthlgrz{?@

conmpound of Djpwridin-e-ofel ) by a cyclisation reaction using a base as

soti um - or - AGNERORb RS oY AN Erer BB TR e PR e 2R HRenereliry

use of hexagpymdirdg-oykazi de in an inert soI vent preferably in
tetrahggdrofurane di oxane, toluene_at 20

2009/ 1 5580#dﬁ*latﬂzemﬁm@ﬁ)h@m&@@@llpycé*péh@bpgz Srblpybigin-Bembinienys2-

for 30 mnu[é? &2“02& Qours and nore preferably from30 mnutes to 1
hour. Suitable ihert solvents are, for exanple, hydrocarbons, such as

hexane, pet Aol4ebydrexnéroxdbBmbengl-6 7 aileive-thiens {2, &biyricin-8xibattedyl-3-
hydr ocar bons bsuclh as ,5trichl oroet hyl ene, 1, 2-dichl oroethane, carbon
tetrachl ori 8% OER%?GFor m or di chl or onet hane; al cohols, such as

net hanol , enh(an drokyp8RH@P8 eny peprcﬁtﬁwt@lthleﬂomJBWndm- —yl)blphenyl 4-
tert- butanol ers, such as d| ethyl ether, diisopropyl et

t et r ah¥dr of Gﬁmﬂxﬂlﬂ-ﬂ'dor di oxane: glycol ethers, such as et hyI ene

gl ycol nono BORRE le r il et her
(diglyne); ?Ege]%{%nggy suc Brabé agﬁéqgnde'hﬁrg)éh'tgﬁﬁ fpg)r g.le slyuch as
acet am de, mmmmimeaybmmwmhdam hyl f or mam de (DNIF); nitrites,
such as acetqnitril sul.f.oxi h_.as sulfo

car bon di su%1 ygEe Xyi' )\(Wlinﬁg&?tggyﬁ-g‘; gb@éﬁgﬁg’m% ﬁggg&% )6
aci d; nitroggenpounds, such as nitronethane or nitrobenzene, esters
such as et hyI acet at m xtures of the 15said sol vents.

D 3
Conpolhd of 4fyERRNYaS- ?4*pyri§mn%mltmevftrﬁéatwf -8, fglipyo-thienol2, §rb]nw1chre;6a

boroni c aci gygderivative as for exanple an aryl boronic acid in
presence of Base preferably a carbonate salt and nore preferably a

cesi um car bétyteoxyr3-Re{3-8swhpken] E'pahelasdimﬁthifaﬁdm Vﬂen&[ﬁgﬂab}wridtn -6-one ,

pal I adi um t kis h ) der in a
m xture of §%|Y§E%y'é i{ﬂﬁe@%’gﬁ ﬂgjr@? %pESW) dﬁ%f ’eg‘gﬁén
protic sol VB]’ptynﬂmV@-bﬁé,. The conbi natl on of sol vent is preferably

di et hyl f ormam de /_t ol uene et hanol water with_ 1011/6/3 rati o or

25/ 2. 8% 15/ 7481YdpOXYA3- (%d“a\é’@%&mh%"ﬂtﬁ V- PP@‘FY’@M&WH&? Shiepd2Sr one
hour to 48 Bpukgin-gbREerably 6 h to 24 h.

4-hydroxy-3-(3'-methoxybiphenyl-3-yl}- 5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-G-one,
4-hydroxy-3-(4'-hydroxymethylbiphenyl-3-yl}-5-phenyl-6, 7-dihydro-thieno[2,3-
25 b]pyridin-6-one,
4-hydroxy-3-(3'-hydroxymethylbiphenyl-3-yl}-5-phenyi-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
3-[3-(1,3-benzodioxol-5-yl)phenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
blpyridin-6-one,
30 3-biphenyl-3-yl-4-hydroxy-5-pheny!-6, 7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-3-(3'-hydroxybiphenyi-3-yh)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,



The three steps chemical process is sumerized in schene 1 2 /| OH
"OH step3 The invention also relates to the racemc forns,

taut oneri ssgpantiomers, diastereoisoners, epiner { |.C
or ninerafwég? ssgﬁﬁthe conpounds of {he general fornngC?@g%ﬁggﬁ%gl
as their crystalline forms, including their polynorphic 10forns and

t he pol ynorphic forns of the conpounds of fornula (0. The present
invention is directed not only to racemc mxtures of these
conpounds, Mdﬁd)@%{ﬂuhya%w%nyﬁs%ﬂ)e@bﬁ@ﬁﬁf@YW&é-thienow,%—b]pyridim
di ast ereoi sgners thereof as well or as m xtures of these Iin a
proportionsﬁomﬁe invention also relates to the stereoi soners

(i ncluding k, 1SS0S 5. as, ,aRd /at-es. of these
Compounds. SEP I B ol e a B R ER Y B A e PTG 2
i nert sol vebjpyridiheguhes onto the conpounds which formowing to their
mutual _attracti,ve force Solvates_are, for exanple, mono- or o

di hydrat es %‘?‘VQT%%(é‘PBé’?ﬁﬁmfﬁvz&r%@e‘ijw%@ﬂﬁwm‘éﬂa%9[8éﬁ‘rblpégdmsﬁ-
taken to megge, for exanple, the salts of the conpounds according to
the invention 5 10 The expression "effective amount'' neans the
anount of ad-mydiereR-(Dhygdieaypheralipyddyn-aol-3-eheng G didéndroviieno[2,3-
causes a bi%?%i@%—o L medi cal response 15which is sought or ained
at, for exanpfe by a Fesearcher or physician, in a tissue, system
ani mat or hufselection afithésequrefdrieal eorppeasdsis "t her apeutical Iy

effective unt " ans, an anmoynt, which, conpared with a
corre%ond%‘@]ﬁ’&yg&ﬂ?ﬁgyﬂr&%‘y h?'@’&'@i?f@@'y -Bigngldsrdlpyadintgene,
foll owi ng c i_tRA At Ui ' to_ in-
el m mat Don oA R4 P o o RGP oo,
preventi on @ongi de effects or also the reduction in the progress of a

? Ih: egf gi; r gg%‘.%iagrgﬁg?ﬂ 3 ;—’gﬂﬁ’mﬂgq r?:%cgrﬁ p@%ﬁﬁ-ﬁ%@}—%@f@n@?ﬁ ks b&h)&%ﬁgﬁfeingﬁ,&nn

sea con
expressi on Yphediagohecal |y effective amount” al so enconpasses the

Funct o, TR 1HGER BB T U - ereb” S ST AE e cuRAroRRERE RS-
t he fornul agde,according to the invention, for exanple m xtures of two
di astereoners, for exanple in the ratio 1:1, 1:

1:10, 1: 1004113Vdmxm"b(ﬂ’-'Hdwb@f@ﬂéhwhtﬁ-@m%yh@?giﬁwé&dgé-ﬂ}lié;6[ail?"xght/@'@in-
of stereoi St%ﬁéi Cc conpounds.
3-(4'-fluorabiphenyi-4-yl)-4-hydroxy-5-phenyl-6, 7-dihydro-thieno{2,3-blpyridin-6-

20 one,
4-hydroxy-3-(4-methylbiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(2'-hydroxybiphenyl-4-yl)-5-pyridin-4-yl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,

25 4-hydroxy-3-(2'-hydroxybiphenyl-4-y1)-6-pyridin-3-yl-6, 7-dihydro-thieno[2,3-
b)pyridin-6-one, .
3-(2"-fluorobiphenyl-4-yl}-4-hydroxy-5-pyridin-3-yl-6,7-dihydro-thienof2,3-
b]pyridin-6-one,
4-hydroxy-3-(4'-methylbiphenyl-4-yI}-5-pyridin-3-y1-8, 7-dihydro-thieno[2,3-

30 b]pyridin-6-one, '
4-hydroxy-3-[2-hydroxy-4-pyridin-4~ylphenyl}-5-phenyl-8, 7-dihydro-thieno[2, 3-
blpyridin-6-one hydrochioride,



WD 2009/ 135580PCT/ EP2009/ 002606 25 For all radicals which occur nore
t han once t heir neanings are independent of one another. Above and
bel ow, e‘P,bazg pand paranmeters Rl, R2, R3, have the I

i ndi cat ed or Qﬁﬁ %%or mula I, unless expressly indicat edpg?%g%@mggﬂg@%
A denotes al kyl, is unbranched (linear) or branched, and has 1, 2, 3,

4, 5, 6, 7, 8, 9 or 10 C atons. A preferably denotes nethyl,
furthernore ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or

Lentbuty! sy fé’gf{”&“k"ﬁlpg‘ﬁé GHI0ER IR M niegopyis

4- et hyI penbpryndlm Gone,l, 2- 1,3-, 2,2- , 2,3- or 3,3-dinethylbutyl,

1172 o AU %%%ﬁm%meWﬁvbB@h@ R el PR RS

trifluor orreb]gyhdmzs gyeey particularly preferably denotes al kyI havi ng
1, 2, 3, 4, 5 or 6 C atons greferabl met hyl , eth pro

i sopr obyl , HedyydrexseBuxets-p @eyltﬁ;?;ﬂthydtr@m:e@wﬁ bi/mﬂéhavl)bfﬂhlemylk‘}-
trifl uoroneeg}ébx |Been:t|@fl uoroethyl or 1,1,1-trifluoroethyl. Moreover,
A preferably Hotes Unbranched or branched al kyl having 1-10 C
atonms, i n wikhgtrakyB-tH4-pyddin-4vgphbeyl)-8ineagls FydidtroRhrmd{28-ETbyridin-6-
Cycl oaI Kyl (5_Fef erably denotes cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl €cycl oheptyl. 20 R1 preferably denotes H, A, Hal, COOA
Cm\l CO\|H24 h@% in | ﬁ g L Hg,;@ﬂ -B-
preferably denotes pﬁenyl %ﬁt ﬁy S?E%El]%??m% ch %@le&r?ézu%g? rhdtlr(\a
or m)lrﬁb-, aene, tri-, tetra- or pentasubstltuted by A Hal,

hr-d T e S RRRIgRRR S92 %fée?ﬁé*hgf‘ﬁpﬁ*hi%ﬁ%%?lgﬁgdm%

gr oup whlchomes unsubstituted or nono-, di-, tri-, tetrasubsituted by
A, Hal, OA OH' COOA, COOH, CN, CONH2, OONA, CONA2 and/or SCQRA.

30Pr eferabl y Bl denotes 1,4 phenylene which is unsubstituted or

mono- , ,Atsélecnoﬁ@nrae%éqﬁbférkaoe& ouhdstigl , OA, OH" COOA, COCH, CN,
CONH2, CO\IA WO 2009/ 135580PCT/ EP2009/ 002606 26 and/ or SQ2A ;

Bl al biodeno%@ﬁohaevlww 4-erony Hriehenyil i dipdiestisna3 Sthlpuidio-G-ere.di vl

e Pt SR OB LSS BiEfge o

di-, tri-, @enhea- or pentasubstituted by A Hal, OA OH' 5CO0A

f or exanpcg\n_%ﬁé‘?%d(soxy“ 2a$39458f(¥)q eny 4'35’)??‘?'@9“?5@9@(% G ?etn%@’?’"

m or p- propypip ﬁ.)d gn@- m or p |sopropyl phenyl o-, m or

p-tert- butylp,e yl m p- h droxy henyl

p- Ni t%phen@'(z f@mrotpwh%myl-ﬁtg}rﬁ ﬁ@fyy&p goyl- Eiﬁ? dilmzirgrthleno[ZS b]pyridin-6-
p- (N-net hyl gy no) phenyl, o-, m or p-(N-nethylanm nocarbonyl)phenyl,

0-, mor p-acétam dophenyl, 0-, m or p-nethoxyphenyl, o-, m or

p- et hoxyphe4?iwdr0eiy-3 A -hydrqxybiphexyledybEnpihgmdyT-dirydro-thiens(2,3-b]pyridin-
p- (N,N—dlmaé | am no) phenyl, o-, m or

p- (N, N-di nme 5 Fani nocar bonyl)phenyl o-, m or

p- (N-et hyl aﬂf(mﬂlhbl‘tﬂﬂyhenw-ﬂrylwmydmi%%dhﬂt@chﬁmd?@)tﬁf@ﬂGEﬂ 3-bRoyridi-6-
or p-fluorophenyl, o-, m p- bronmo- 15phenyl, o-, m or p-

ch Ior%phen;ffne '0-, M or p- (rret hyl sul f onam do)phenyl, o-, m

4-hydroxy-3-(4'-methylbiphenyl-4-yi)-5-phenyl-6,7-dihydro-thieno[2, 3-blpyridin-
6-one,
4-hydroxy-3-(2’-hydroxybiphenyl-4-yl}-5-pyridin-4-yi-6,7-dihydro-thieno[2, 3
b]pyridin-6-one,

30 4-hydroxy-3-(2'-hydroxybiphenyl-4-yl)-5-pyridin-3-yl-6,7-dihydro-thieno[2, 3-
blpyridin-6-one,



or p-(nethylsul fonyl)phenyl, o-, m or p-cyanophenyl, o-, m or

p- ur ei dophenyl, o-, m or p-fornyl phenyl, o-, m or p-acetyl phenyl,
o-, m or M’? §4¢bfony| phenyl, o-, m or p-carboxyphepy ﬁEPEbwmm%or
p- car boxynet hy SJ[g'l%enyl o-, m or p- caﬁ,boxymat hoxyphenyl , turthe
preferably 2, 3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di- 20fl uorophenyl
2,3-, 2,4-, 2,5-, 2,6-, 3, 4- or 3, 5-di chl orophenyl, 2,3-, 2,4-, 2, 5-,
2,6-, 3,4- or 3,5-di bronmophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or
3, 4- di met hoxyEheuwtbbipBrehiyl-4-9t) M—ﬁN@R%WB&m 3?!-@”7 ﬂmy@r&ml@ﬁcﬁ[&&

2- am no- 3-chl oro-, 2-am no4- ch oro-, 2-am no-5-chloro- or

2- ami no- 6- c RIRAEEHE®P.; 2-ni tro- 4- N, N-di net hyl ami no- or

3-nitro-4-N PARICTY s =Yt Iy 35,
252, 3, 6- 4%@“ 555*%“‘“?"%'@“‘%’ 4@2?1%,%@, 54‘5}E8wa'ﬁ¥€"°gt>?€/eprﬁén§l

2- hydr oxy Bbmyrldlmmeophenyl p- |odophenyl

3, 6-di ¢ghl or anm n n chl o hen

2111 wos o- 4. BT URBEHERTE VB -y - o BE NGBS 3-Bhisire-thienol2 3
net hoxyphenyipyridincélopeo- 6- net hoxyphenyl, 3-chl or o- 4- acet am dophenyl ,
3-fl uoro-4-net hoxyphenyl 3- am no- 6- rreth | phenyi, 3-chl oro-4-

30acet ani dopHwigyexyos-(3; lwdwmwwbmmmbﬁ opHeERhenyl-Gé-dinydro-thieno[2,3-
2009/ 135580p g%EgZé)ggl 002606 27 Irrespective of further

substitution enbtes for exanple, 2- or 3-furyl, 2- or

3 t hi enyl A-hydﬁaxyr-ﬁ (8- rmdmxynydathylbipheﬁyl 4I-yl)ﬁ-pﬁemyhﬁj'amiyﬁrmtrﬁeno@;&’-

- or - or 5-oxazolyl, 3-, 4- or 5-i soxazolyl, 2-,
- or @ t hi Eﬁ%ﬂéﬁn%"ew or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-

4-, - or 641o(sqnwarsxymtoxotsuphaﬁyrr@Irfa.rwo%%@hbpe @b?pgﬁrd.rﬁa ﬂ)bi;ﬁeéﬂbri
-4- or -5-yl, tetrazolyl,
1, 2, 3- oxadi ggr@pxyjtcwd 5 yI 1 2, 4 oxad| azol 3- or -5-yl,

13 et E: 2ChafArcg-s-PA- pyédl\ﬁ'ts y@hénﬁl) gtﬁﬂe‘?@hgéoé{h?drogfhiér%{f Biblpyridin-g-

pyri ,
3-, 4-, , 00, or 7- |ndonI 4- or 5-isoi ndonI 1-, 2- - or
5- bengzj m' da zoI
3 Poats or S ARubi e B AT -Syibhang-g-phendl 7y RYA @W% HpIgyridiae-
4-, 5-, 6- Qﬁe7 ben2|soxazol yl, 2-, 4-, 5-, 6- or 7- benzo-
t hi azol yI 2- or 7-benzi sot hi azal _}/
7-benz-2, 1, élwséamvé’z&#vhenﬂpyﬂ@n 541);5-gheny-6, ﬂlhy(skromamh?&-p]pyr@m -6-
3-, 4- 5 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or

8--|nnoI|nyP 2- 4-, 5-, 6-, 7- or 8-quinazo|iny|, 5- or
6- qui noxal i nyl , 2- 3-, 5- 6-, 7- or 2H benzo- 1, 4- oxazi nyl

8-
funhsg P ed Rt BRlonudy PaRR R S8 R80a8 e S I S PR g

heterocycli@a bedé@b sorce rbparation @ﬁbbmbhryds)bf thel fanMQr)maaiuegito
Het can thus al so denote, for exa wro- -, -3-, -4- or

-5-furyl, 2CkKIMsdqi hglagi@h@rmacgutlc M”%P'eﬁﬁf'iﬂ? es ﬁ@‘("?‘%&?’@ﬁ and or
-3-furyl, s@réﬂl%ﬁé&ﬁhéré@ﬁ

characterised in that a compound of the formula (ll)

25
X‘-.\_._ 1 HO Rz
E —
A \ 0
R S H

formula (1)



tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or
-5-pyrrolyl, 2,5-dihydrol1-, -2-, -3-, -4- or -5- pyrronI 1-, 2- or
3- pyrrolld . ahydro-1-, -2- or -4- imdazolyl, =L~
-2-, - Wﬂﬂwfﬁﬁ%pyrazol yl, tetrahyglro-1-, -3- or -4Pél[;/§/?gmgpﬁfu,]ﬁ
14d|hydro 1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-,
-3-, -4-, 25-5- or -6-pyridy|, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
4- nor phol i nyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl,

1, 3-di oxan-2-, - 4whérein B yR?, ﬁ%ﬁﬁé%é’amngﬁnd@éted%@élnﬁ'qﬂ nyl
hexahydro-1-, -2-, -4- or -5-pyrimdinyl, 1- - erazi ny I
1,2, 3, 4- t et r ahydr@ndi X derzotesadwaiogenatons-ci Bgl, praferahly Cgﬂmt@mm
1,2,3,4-tetrahydrol-,-2-,-3-, -4-, -5-, -6-, -7 or -8-isoquinoly),
2-,.3-, b-, 6-, 7- or 8- 3,4-di hydro 2H 30benzo 1, 4- oxazi nyl :
furt her pr efsereabtleyt vitrBa iberdnitien ediiateyivhivey BB OH),,

met hyI nedi o y I’l.edl oxyphenyl ,

3, 4-et yI en@’}éf\é%}l ghéﬁﬁ? degng&%t(@ i bor onet hyl enedi oxy) pheny! ,

2, 3- di hydr Ohﬁﬂ@r@; URDrectioh c@n&ﬂtron@(M@al of ¥anometallic chemistry, 1999,
2009/ 135580PCT/ EP2009/ 002606 28 oxormet hyl enedi oxy) phenyl or al so

3, 4- di hydr 0528{112)514&1188diApRligH irignoggneops fatalysistwiky Reganasmetplicabl y
2, 3-di hydro@gﬁ@t H&é%a Eﬁm%n? |cy¥d{ %od- gl uranyl . Het

preferably noNo- l11'c"aromati ¢ heterocycle having 1
to 4 5N, O andiboa b‘ésatomm;d Mihe fomailed @donvideted deto anesofpigrsadtg! |
yr| inyl, furanyl, isoxazolyl, imdazolyl, pyrazolyl, oxazolyl,
pyrro @ thlazolyl, i sothiazolyl, thienyl, triazolyl, tetrazolyl,

i ndol yl, be@nhrﬁodadmlojltherfotmdaz(dib yre syothestredi mgbycydlisatiamueattiporfrom
relates, in i cul t co 0. dhe formula (1) in which
at | east on8 &t’rptéejs‘grrff’ @dﬂ@£ﬁ§§5[§§gﬁggnaphe preferred meani ngs

i ndi cat ed above. Sone preferred groups @f conpounds nmay be expressed
by the follow ng sub-formul ae | & 1h, icﬁtnvZ)Lé‘onformtothefornula
| and in which the radicals not desingnayed 7n greater detail have the
meani ng i ndi cated for the 15fornul a iy ut in which in |a Rldenotes
H A, Hal, CO0A COOH, CONH2, ; KON, SQ2A, 502NH2 or
phenyl ; 20in | bR2denot es phenyl, naphhyl ,ﬁm‘bf which is

unsubstituted or nmono-, di-, tri-, tetra- ent asubstituted by A
Hal , OA, OH COQOA, COO\I CONH2, COVA, CGQAZand/or SQRA; in

| c131denotes Ar -diyl which said corrp 1 2 phenylene or 1,3
25phenyl ene or 1,4 phenyl ene group, | unsubstituted or nono-,

di-, tri-, tetrasuhseld 1 9L B hav SingShali GREWin B, TN
CONH2 1 CONA, SHIZ%%&R 6%2 -h h:luﬁ.'ltan-lgengt;es |c:l)henyl1r1 napht hyi, each

of whith is unsub@tdﬁhK@tﬁmfe@Wﬁm@lkyldl , tri-, tetra- or
pentasubstituted by A Hal, QA OH NH2, NHA NA2, COOA, COOH, CONHZ,
COMA, CONA2, SCRA, CN. O(=NH) NH2 and/or C({=NH)NHOH WO

2009/ 135580L0hpioBAQ G/ foAAGR6(IZY compound of formula (V) are starting materials of

the chemical process

0
1
X“‘“‘B LALK

O
Y 2
I YR
formula (V) formuia (1V)

20 wherein R!, R%, B" have the meanings indicated in Claim 1, ALK denotes C4-Cg
alky!l and Y denotes OH or halogen with preferably Ci or Br.



in | eHetdenotes a nono- or bicyclic aromatic heterocycle having 1 to
4 N, O and/or S atons; 5in |IfHetdenotes pyridyl, pyrimdinyl,

furanyl, |g@xa l.. 1 mdazolyl, pyrazolyl, oxazolyl, p :

thi azol yl, i soﬁll%azsgl yl, thienyi, triggolyl, tetrazolyl ?5?@5%}%35;;?({2(06
benzi m dazol yl or indazolyl; in IgAdenotes unbranched or branched

al kyl having 1-10 C atons, in 10which 1-7 H atons may be replaced by
OH, F, d and/or Br; in|lh R denotes H A, Hal, CO0A COOH CONH2,
CONHA, W%ne%mﬁﬁa%ﬁopﬁéﬁé\lb%rmg BRpdind (lﬁfg%%rﬁém@mg@daﬂaaapht hyl
each of which is unsubstituted or 15nono-, di-, tri-, tétra- or

pent asubst i {ehesapHEmRh, HllgrochemOfrogODierching gteasitypapered by v paradh e

derivatives,,: S lts _a t e. 0L, SONKIS . eQ L nel udi ng

m xtures t hg@%‘# Yr,fittr’?%a'el\ﬁt %g(ft ?’8@%&?@2‘? 8?%‘%&’?3 "5“§{'Wﬁ§/'é'ﬁhf§ﬁ%?%| ates, .
in particul @henistry, vel.3B paged33piodde fornmula | in which at | east
one of the said radicals has one of the preferred neanings indicated
above. 2 Some preferred groups of conpounds may be expressed by the
followi ng s t i t and
i cht b e T e F . ¥ SR 01, B b,

meani ng i ndrezttivelyfropdifing G gooupyisach astfot ekamplei eh activateTlester, an
conpounds of t.he ese iLnyention ma repared i n er of

et hods el MEAEAPE S Pde iR P e PR SRS B o not
limted to mehdsefsyiodyast thladinetiyisufonyioRy yertiriis0ményIne; Rdvitd eI
met hods by appl yi ng 30standard techni ques known to those skilled in
the atf of 8?8’&5‘i%°§"§r{91:ﬁ§§ia§1y PNy Qs Retobdsultanylomy)s aginorPfeoupling poont
with the pr MG

D009/ 135560 BePLosn i (O0h, BRILERE %%%?Pgﬁngrn(ogr@ Rrefgrably DCC.

i ncl udi ng nW¥Wherngihergougtingnageanl isiagearbedilotine giherretediedi darivetiveiin dascribed
commerci al i i It will be appreciated that the
conmpounds owl%mée'leélf%inetﬁﬁ%}t r\}kenti on nay contain one or nore

asynmet r i calttip:#eHeshic ildret? 1ommivtifeseieaos/pharibdBmhyhthe. 5i sol ated in
optically active or racemc fornms. Thus, all chiral, diastereoneric,
racenie forms and all geonetric isoneric forns of a structure are

i ntended, URbRFRIUNBIIRE Crhiula 8) RN ROANREE-EFY INY thré® SRPs Ghetidall S
specifically indicated. It is well known in the art how to prepare
such opticaPlgcegeti ve forns. For exanple, mxtures of stereoisoners
may be separated by standard techni ques including, 10but not limted
to, resolution of racemc forms, normal, reverse-phase, and chiral
chr omat ogr aphySteprfef erential salt formation, recrystallization, and
the like, or by chiral synthesis either fromactive startjng
materials or by delikgrate chiral synthesis of target genters. ALR the
reactions descriped h&einafker, it may be necesxa-ryB
reactive 15f¥mct Penal grQups, for exanpl e hydroxy, am imno, thio
or carboxy groups, ere these @re ITgd iA—the fin pvoduct, to
avoid their u d jcipation i the reactiond!” Cogvent{fdnal
protecting groups ndy be dsed in acc®rdance WePh st andard pract i C¥,
for exanples see TW Geene and P. G M Wits in Protecti v G oups
in Oggnic Chem str{} John Wley and({8pns, 1991; J. F. W [Keor@uie(ili)n

>

The aminothiazole (V) reacts with compounds {V :
- is Y an halogene atome, preferably Cl, it is reacted in an inert solvent as
tetrahydrofurane, dioxane, preferably dioxane from zero to 100 degree for
25 5 minutes to 24 hour to prepare compounds of formula (lli).
- IsYis an OH, it is reacted in an non protic solvent as tetrahydrofurane,

dioxane, preferably tetrahydrofurane with a condension agent as



20Protective Groups in Organic Chem stry, Plenum Press, 1973.
Some reactions may be carried out in the presence of a base. There is

no parti cuy@ofestdghction on the nature of the base to ?@Tfﬁ?ﬁ)ﬂs%/&? 06
this reaction, and any base conventiopally used in reactions o %is

type may equally be used here, provided that it has no adverse effect
on other parts of the nol ecul e. Exanples of 25suitable bases include:
sodi um hydr oxi de, potassi um carbonate, potassium

t erti obut yl at eC¥batimidegels, diinhexylsathdditrtiyd (DCER prefetablsDCM at zero to

h t hyl di si i | tal, h i.des, i hydri d
ondpot ast um o Ermaena [ uterPRiiE ol { SitibiTinsd Yah AR Bhb AR PRI b o
and butyl it hi wmperadirakbkedlvenerefilix @bgm}grﬁ,es, such as sodi um

met hoxi de and sodi um et hoxi de. 30Usually, reactions are carried out
in a suitable solvent. A variety of solvents may be used, provided

that it has Slﬁ’taB%Viﬁéﬁ%o@eﬁ%%re?%rt%mpz&wgfﬁcﬁﬁo%q 3[19@ ab FRYSAL S

i nvol ved. Exanpl es of suit e sol ve ydrocarbons, “whi ch
WD 2009/ 13558PEDNERTEOMeRe06todientayr Xytera; ahiatinatedatyidpbedrbon®rsuch as

ol uene. and S EEI e d e dichléiOeBine o 1<iARIArde, OaPESAG 8" such
as ethanol aihioreiretinie; alsbheld)eUsh as Widthaso!db®hRYl isShR§Iand

| OXRMEnol,
and tetrahydrofuran. 5The reactions can take place over a w J‘e)b@nge

of tenper at dr¥ganghorderdutanoligtherss queh ag dinfyliethnr, ditsopsonyf ethar, t he

about 'oom { SIdBRRFLRHHOTIR) oy J MR b BorErs SRERa SRV IR et T on

may al so vamengnerihyl ordepeerihyigtber, ethylerfeaglycol dimatbiybdthgr {diglyreact i on

tenperature h [ f th eagent s. . However rovi.ded that

t he 10react ikg{r?])‘ijﬁeé, %‘f#@%l%%etg%&r %P{?é'og?e?@}q'eéds'd%% ?Egﬁg“ t1ined

above, a pewdimethglacéraniidd ohaimesthyfordthrhiae(OMM): AeES dueH as acetorifife;
fromthe reaction m xture by

dth . d b ‘ed Ct ¢ ;
comeind e rsparcd Ty be ecoici ot L e il
di stihking atids! figcks ipRtfic ééi@'@r%ﬁ@tié 838 hifd d&i‘ﬁﬁo‘ﬁnﬁﬁ,géuch'é

necessary, after distilling off the 15sol vent omt reaction

m xture, podifamethare pepitwbenzens agtarersyabl asoelbyl dnetaie! oambitores\af the a
wat er - i nmm sgi Ls?l\%rng@”i c solvent and distilling off the solvent from
t he extract. ittonally, the product can, if desired, be further

purified by various well-known techniques, such as recrystallization,
reprecipitation or, the various chronatography techni gues, notably

col utm chr offat Gpébhy or preparative thin 20l ayer chromatography.
Phar maceuti cal saltspand other forns The said conpounds according to
t he inventisg_gq?1be spadth their final non-saé{ f or mHGON t he ot her
hand, the present\indention also eg&g&passes t he\usg! of 2
conpounds in the ffoAm of their pharmaCeutically acce alts,
25whi ch can bt g NH om var i'ous—organtc and i norgankhc : and
bases by procedures kno iR2the art. PharnaceutiRd acaept abl e
salt forns of the congfunds of the fornula | are for the nbst part
prepaggd by conventi ofsphugefipods. |f the conpound ofgddig (fipr nul a
contains a carboxyl group, one of its suitable salts can be forned by
reacting the conpound with a suitable base to 30give the

correspondi = i 31 t : . f X le .alkali
rotal hydr ogegpoud 8 R AE (RFle therteebsea R RbBeie b SRR siirdetdng
l'i t hi um hydeapaand af foaniize(!ig by tahcyrisationvedetion deirg aissle @sfobakample
hydr oxi de aF'd %2,30?/1135580PCT EP2009/ 00%,606 32 cal ci um hydr oxi de;
al kal i met al"*3ARGRYGELY'2EBPE A BRFFIUBL CASSPR 83th &G ROUHKE- QRptgssium
propoxs de; gigbardylaeySo@LERSThGIRARRA prefdfdbiRBsd bP flekdinBehyidisylazide in

di et hanol am ne and N-net hyl gl utam ne.” The alum niumsalts ot the
conpounds ofn iNgst $bYenl areferaply in tedeahyseofuranies disgane rotuspeci £8°6fto




5forrmula I, acid-addition salts can be formed by treating these
conpounds wi th pharnmaceutically acceptabl e organic and i norganic
aci ds, foryw@%aspsesshydrogen halides, such as hydrogen cptpgb
hydrogen brom de or hydrogen iodide, ¢fher mneral aci dsbﬂndﬂbﬁmmmﬁ
correspondi ng salts thereof, such as sulfate, nitrate or phosphate
and the |ike, and al kyl - and nonoaryl sul fonates, such as

10et hanesul fonate, tol uenesul fonate and benzenesul fonate, and other
organi ¢ aci C'l%oa@%r@%%tﬁg%?%rﬁ@erﬁﬁartéretfﬁreé@%nut%‘sl(E{S'2%0% hAd e
trifluoroacetate trate, malea succl nate en oa

sal i cyl at e, meﬁembiﬁfrerraaﬂl ntihetekitéd.hodrcor di ngl y, pharnaceuti cal | y

t abl i ddi t |t f th d f the, f | |
FneT nde 1 he SUPPEITRY sleds o, Rr e gmas RlcHps g pariexane,
15aspart at e, eh@l&ﬂ@bﬂmerb@é\i%tﬂlu@@éﬁcﬂ&@%ﬁir%te%%bé&béns such as

bisulfite, bromde butyrate, canphorate, canphorsulfonate,

capryl ate, émﬁhﬁfﬁ@@yl% Jrsiohiasacthane; ¢arhpe tetrgahiasisienchloedippiosnat e,
di gl uconat €.y i I

et hanesul fona&t&%ﬂ{ mar a% l}%ga a%%‘%ﬁa erﬁ%tﬁ?@?f%ﬁiaﬁgl aégoq)$§yér§df r(?sl"oepanol
gal act ur onatnebutgholcwheritanaradipethgts) sadaae dl@hyitethat, iisopropyl ether,

| ycero hos ate Ohe ci nat e, ni f at e, noat e,
Deranoar o R dTRram e Kan Govane: hyar shermeueh Shpaasesiblyeo!
2- hydr oxyet hﬁ@ﬁﬁﬂétﬁﬂﬁﬁ*fﬂonb&ﬂy@hei %%Nr%‘@&@ol dif B )éﬂ'%tr?dlglyﬁ?é)at e,

| act obi onate, mal ate, nml eate, nal dnat’e, | at e, ‘met apho
met hahBsul f SRS, PET9S BeelPDaIS bummﬁﬁyamcg@mhds pﬁaacetamlde

2- ht hal

ool moat o pouneihlpRtfuR i aingth RorsierhlcR! Brody P, SRR fectonirier,

phosphat e, [shlimpdeslameh gehdimetiat suifdmide ([DM@OJ)oearbnmtdm&ﬁilj&;‘mrﬁm@hc

o the i nveRPIEnSHALTG IS ARP T ArETaARBA AR CEnpOrR Sapger .

iron(l11), initegthéthine lor nitfdbBnzeRd, CRERESIIEHTHS Gﬁﬂfgé@@tét%( 'ol' Hlxtures of the
manganese(l 1), potassium sodium and zinc salts, but this is not

i nt ended t o SPELIRNINS: a restriction. OF the above-mentioned sal ts,
preference is given to ammonium the alkali nmetal salts sodi um and
potassium WO 2009/ 135580PCT/ EP2009/ 002606 33 and the al kaline earth
met al sal t sct&fed 8m and magnesi um Salts of the conpounds of the
formula I which are derived from pharmaceutically acceptabl e organic
non-t oxi ¢ bases include salts of primary, secondary and tertiary

am nes, substituted am nes, also including naturally occurring
substituted am nes, cyclic 5anmines, and basic ign exchanger resins,
for exanpl esar i ket ai ne, aéi eIBPI’éJ chl orgﬁLocf'il arol i ne,

N, N - di benzy i ami ne (benzathi™ag), dicycl ohex
di et hanol am ne, i ne, 2-diethytan-noet hanol
2-di net hyl amm , ethanol am ne, ethyl enedim N

N-et hyl nor phol i ne; N-et hyl pi peri di ﬁ"@p3gl ucam ne, gl ucoszﬂn’ ne,

hi stidpne, hydrabanse, isopropyl- 10am ne, |idocai hepud@si ne,

megl um ne, N-nethyl -D- gl ucam ne, norpholine, piperazine, piperidine,
pol yanm ne resins, procaine, purines, theobronine, triethanolan ne,

triethylam lﬁbmriddrﬁ&ifﬁ&hﬁ;ﬂ!br[g is trrarmramyﬂeamy@ Sedki reaction using a boronic
tris(hydroxynethyl)nmethyl am ne (trometham ne), but this is not

i nt ended t oaP@rﬁ%éme a5 fiseXareRie G ArY P UBRS AN RiFsemee of kasent

t
quat or ni sed raprab s Salbdite ol ddAB SRR AL S fe B BRoaile R
met hyR$ et hplgseinse pf opiiadiamdcatalyst Sw:i'lyas e lagliund detraddsoiriphes reyh gh o syehii k)

di (G -C4)alk Ul f.a for .exa ipeth and di anyl

cul fare, (Coptet i3 EPaohet i SR el Sl AhIs witicts poreiaol BOent

Lauryl, nyrirgdtysoledil / prétd ¥dlvartl/ avatee, THe edinBmalibe of 86ivest is Pieferably
dimethylformamide / toluene / ethanol { water with 10/1/6/3 ratio or 25/2.6/15/7.5

ethyl



25The above-nenti oned pharmaceutical salts which are preferred

i nclude acetate, trifluoroacetate, besylate, citrate, fumarate,

gl uconat e, hem succi nate, hippurate, drochl ori de, hydrobrom de,

i set hi onat e, mandel ate, meglum ne, nifrate, ol eate, phosphonate,

pi val ate, sodi um phosphate, stearate, sulfate, sulfosalicylate,
tartrate, thiomal ate, tosylate and trometham ne, but this is not

30i ntended t y Gl

5000/ 135580 A LRsT 58 1B BRI L ABoratli far one hour 10,48 ours, preferably 6
conpounds ofhthgd4hornmula | are prepared by bringing the free base
forminto contact wwth a sufficient anmount of the desired acid,
causing the formation of the salt in a conventional nmanner. The free
- base can be Tegtnes atepd dneniIEanibedsd BRuRMdrZeANIAMsERéMAeGONt act with a
base and 5 isolating the free base in a conventional manner. The
free base forns diffep in a certain respect fron1th$ rresppndi ng
salt fornms thereohtw g resmect to certain phygiedB p fies, such
as sol ubilityXiA pgla sglvents; or the purposes o e invention,
however, the salts/fot\gerwi se cérre n ZO—t—he-rgg cthve free base
forms thereof. Hi i,oned, thquharnagﬁg*i | | ySacc HtaQ&e
base-addition salts of the conpounds of the forrmula I ar rmed with
nmetal s or am nes, sqgr as al kali net, Ls and al kal i ne ea?th n@bals or
organic am nes. Preferred netals ar odi um potassiun1°ﬁ$$% i um and
calcium Preferred organic am nes are 15N, N -di benzyl et hyl enedi am ne,
chl or oprocai ne, choline, diethanolam ne, ethylenedi am ne,

N- et hyl - D- gl ucam ne and Hg ocai ne. The basggmadditign sal tg of acidic
conpounds accor di B't he)inyBft i onpAresPr epar edBby. i ng\ ng Rhe
free acid forminto co \th a sufficremt anount 2 desired
base, causingk%ﬁe for e salt M a conventi offal \\na The
free acid can bé rdyenersted by bringsieg3the salt frormN Ncont act
with an acid and isolating the free acid in a conventi onal hnner .
The free acid fornms diftdrefa(in a certain respect from thgmya ()
corresponding salt forns thereof with respect to certain physical
properties, such as solubility in polar solvents; for the 25purposes
of the i nventHeqhvertOHEUSS relhfed té"i‘l#ué Pacdndl€ foMvee1 6%339?6(]91& g Egﬁmers.
respective free acid forns thereof. 1f a conpound accordi ng '3 e

i nventi on c@iAEEReisRDIRSS t eRiMess ang paganiant mineral sadtsatbite ocdmpoumdsef the

phar maceut i I : i inventi.on 30al sa

enconpasses %Ig}h%%éll pi e s%j‘? 's&’ \%‘%%g élﬁé'ﬂ{#l}%' %S#‘é%é{‘i‘%qﬁ%?%guﬂﬁ%‘f Bﬂ@fmlr@?‘c

Sx arrg 118, bi fems ﬁmcgthedlﬁlgmp;mmc EdWhapmpdgn@?ﬂfw&mglat(m phosphat te :
i sodi um an | [,Q ride,. i S not intende represen

a restrictiﬂﬁé‘”ﬁé@&d@ i9pd3His Eﬁﬁ%@@&gﬁé%%%“§5“VVFﬁSP Hses8 to

that st at ed cabpoands,tbutanedi® ineR/uahslerddisorRgiRI fiPortastereoisomers

"phar maceuti cal | aCCﬁptabIe salt" in the Eresent connection Is taken

to mean an HEPOEAS WEF enpemixiwRes Af kigRpin albBropoginnsound of t he
¢ a1 . . S  cul ar. | .
ormul a I i mhkhgvdriioR Ko %?%t%s% tihd ﬁte?@d@o?ﬂer'sgg@rﬂ{dlirgEb%rlﬁ]réeé@%alﬁg/ the

salt forminparts I nprove ar racoki netic pr
i ngredfent bydisdesandbolvatasofithese conpowids Belvatts ofthe mgnediveds aps

any other s f.or i ye ingredi.ent, used earlier. The )
phar maceuti ¢ al{eln} 8 e@%:éé%?g%ﬁ%%g‘gﬁ 'Q%P%‘?Iﬁmt'ﬂ%[e‘é@?? \98&11 g omRatnds yrhich
al so provi déorbhéowingdditheir mguaiditeastiviedordeh8olviatest arel il ebbipld Hsid-'#d
phar macoki n% icaﬂr oger{#; 1?&¥hi ch it did not have earlier and can
even have a @ng pe a7 pikPhold on the pharmacodynamics of this active
ingredient with respect to its therapeutic efficacy in the body.

Conmpounds of .the fornmula | according to the invention may be chiral
owi ng20o Pharmaceutically usable derivatives is taken to mean, for example, the salts of

the compounds according to the invention



15t heir nol ecul ar structure and may accordi ngly occur in various
enantioneric forns. They can therefore exist in racemc or in
optically active form Since the pharnaceutical activity of the
racemates or stereoi soners of the conpbunds according to the
invention may differ, it may be desirable to use the enantioners. In
t hese cases, the end product or even the internedi ates can be
20separated into enantioneric conpounds by chem cal or physical
measures known to the person skilled in the art or even enpl oyed as
such in the synthesis. 1In the case of racem c am nes,

di astereoi soners are formed fromthe m xture by reaction with an
optically active resolving agent. Exanples of suitable resolving
25agents are optically active acids, such as the Rand S forns of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid,
mandel i5c acid, malic acid, lactic acid, suitably N-protected am no
acids (for exanple N-benzoyl proline or N-benzenesul fonyl proline), or
the various optically active canphorsul fonic acids. Al so advant ageous
i s chromat ographi c enanti omer resolution with the aid 300f an
optically active resolving agent (for exanple

di ni trobenzoyl phenyl gl ycine, cellul ose triacetate or other
derivatives of carbohydrates or chirally derivatised WO

2009/ 135580PCT/ EP2009/ 002606 36 net hacryl ate pol yners i nmobilised on
silicdOgel). Suitable eluents for this purpose are aqueous or

al coholic solvent m xtures, such as, for exanple, hexanensopropanol/
acetonitrile, for exanple in the ratio 82:15:3. For chiral resol ution
of the racenates follomjng aci ds and am nes can be used: 5As

exanpl es, fol |l owin iral acids can be use

(+)-D-di - o FOPressie r% cliyg gmount”_meaps @qufarmﬁﬂlpemﬁt o
L-di -0,
G L0, 01 pri o e pedlitet detnbanareient 3tich sasea biglooical prelical regpopse
aci d, 1f+) - Mﬁh@rﬁo@gbtpﬂam‘(eﬂ)atcmmme ke adesearcher or physician, in a
R- 1 11 b h h + h
(- ) hgaﬁgﬁsgeggﬁgﬁn?gywﬁﬁaggrogenop osphoni ¢, (+)-canphanic

acid, (- 10pheny|prop|on|c aci d,

(R - (+) 2 pumragdaponphemxpr@asucm "tiﬁbr(apmﬂmg@lffecti\mcarﬁouht'wéansrmﬂéimbhﬁt
aci d, D-tart rlc acid, aric aci or .any mxture of th

exanpl es, THCPRRAY Wﬁlﬁaﬁ’or&?ﬁpﬁ@gm@aﬁ’ﬂbﬁeﬁé’?@d”asdiﬁtﬁﬁ‘?%"e‘gmﬁ| ne,

(S)-1- (benaydcmmyrmtslmb)f@mﬂu@@ahwqdehhé) ( ) - ephedri ne,
(4S, 5R (+)- - tetramgt hyl-5-phenyl- 1, 3- oxazol i di ne,

(R -12 henyimer%eﬁéi%ﬂt'@?%hsﬁ%'% Pr%\gﬂtlomeqméﬁw ajiopafsotisease, syndrome,

N- net hyl
( ) - )N gﬁeng f@ﬁ&ﬁgﬁn? ;%npléﬁs)&%&gﬁﬁg I fglbﬁﬁcfrhé@ %;‘% Bﬁec?ts W? thell'%%lilctlon

or any m xt i thedirogresmof ailiseasse Aondition wissrdenor sde effectssmabsd the use

of the compoynd ts thereof for
t he prepara?lon OQW?&;QQBQM%&Q#%gggéé!%n§§§?5§839%8§ bsition), in
particul ar Operexpressen '&laérapemﬁiuwyefﬁébm;e SROUNE alorrRiohahsisBs thed
SU|ta?ge dosa I E r . wth at |east one SO|Id liquid
and/ of”seni $ Fﬁ’(’fﬁ' E]B? aﬁ?@ Hfrlfv%"f'ﬁ'”%ﬁarm@‘fpl'ﬂﬁ@iw fngtion,
combi nation with one or nore further active ingredients. 25The

invention furthernore relates to nedi canents conprising at |east one
conpound acdBRdRGLioB AlsRreigioetn mbrueasdidhe ppmprardsiof tbalfoynuledbl e

derivatives t i n ures
thereof in g ?9'#©ﬁ§§héﬂﬂf &@5ﬁgh%ﬁﬁﬁbﬁyﬁpgﬁgﬁPéwghﬁ gE %Tﬁvh s
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
30 These are particularly preferably mixtures of stereoisomeric compounds.




30Phar maceutical fornulations can be administered in the form of
dosage units which conprise a predeterm ned anount of active

i ngredi ent e unit. WO 2009/ 135580PCTLEP2009/0 h
a unit cah“@ﬁ%%?@%%? for exanple, 0.5,y9 to 1 g, prefergéﬁggfﬁégﬁﬁg
700 ng, particularly preferably 5 ng to 100 ng, of a conpound
according to the invention, depending on the disease condition
treated, the nethod of adm nistration and the age, weight and

condi ti on ofFdrie radiceRnWhichfocchr plods traeestides Beif MEBHINGS 1298 SndepnBent of
adm nistered in the formof dosage units which conprise a

pr edet er mi neeARAURE™ of active ingredient per dosage unit. Preferred
dosage unit ARivBudibas, Hefrddtoneakll baRarfOBR! R R2 Rlahive fRSReBhings
part-dose, as i1.ndicated above, or a cbrresponding frattion ereot 93
an active i ridiediedrfor tHeUotrhetaripusiesp kapmaskindicaledfathemisd.i ons of
this t%pe can be 10Oprepared using a process which is generally known
in the-pharmaceutical art. Pharmaceutical formulations can be adapted

for adm ni st& abh6tas Gliky, a8 YingRsiched (Fitdrpbl SralBhe® thnd 14s X842 5D, 7,
oral (including buccal or sublingual), rectal, nasal, topical

(i ncl udi ng BuERN10 quEdrmsghdireteratly spseiesmasthyl, futheretore ethyhrrapds isb-

1501 nel ud; . . .

et hods. - SughoPA DAL SR e SRR oA RERRBH a8k ol 2FcaoR

in the phar r&mﬁﬁ‘:wmﬂyi, d_r‘lt—_,bth— drcR,ZEBh'aB}biymrom?nbietﬂzﬂgﬁbble hezgtr!it Ve, 2|~ . 3
ngr nt t e, exci n Qr,,adj yv S )Phar naceut i ca

:‘ o?mﬁﬂlg'? i onvsgréid'gﬁpgéo%rg\‘lp i)‘r ak (I%n‘i%:?'sféng't »?glt"l" eéﬁ%&%@mﬁv% Tt 8fed as

separat e unidsthyBug)l, Pethyi-atmensimRbeyl, tRRLEHMHyIdBBICY ﬁ;,z-wgrzﬁtépr

granul es; solutions or suspensions |In aqueéous or "‘non-aqueous |1 quids;
edi bl e f oamiNFPYiprRav.fiadaEr Prfergbly, fof-example. tiltueremethmlsi ons or

wat er -i n-oi ly |4,Qu 'cﬁﬁ%ﬁ j I,'.W?s r | @,4 1Nt f
oral adm ni S‘D}[Jf’(éa :.Hgﬂhl n tyflfé ?or%@e a a%nglthW'p%u ’e‘f,?st(ﬂg6 EGtoms,
act i ve- i ngr gdéeferably omgtbylcethyk arofe, isapropple butM, tisotantylpsed-butyb tedstiutyl,
and r mac Leal | ept abl.e.inert,. excipient, ,such as, for
exarrglqg, et ﬁ%hbﬁ '%%%bgéﬁuaq‘?%yélp%ﬁlqﬁ%éﬁ&%1’&3\?\H®Pgr°§r“@ﬁprepar ed
by commi nut iMgreblier, AdsrergrabRdidnotes nbrhabhed bt INanshd® afkPhativg 110 &

wi th a pharmaceutjcal exci Eii ent commnuted in a simlar manner, such
as, for exaf®Es Byhieh AreHatpmsHyay ke seplaggst by OH, F and/or Cl.

2009/ 135580RGH SR BR4E 8 I
mannitol . A flavour ,Bpeé)rice‘%g? vgﬁsgtégg?g%gy ggﬁglﬁgﬁ@ﬁ/gb%gf yf,irﬁgg\f/%hgéylboer
present. Capyolpbspiat.e produced by preparing a powder mixture as
descri ped above and 5filling shaped gel atine shells therewth.
didants and |ubricants, such as, for exanple, highly disperse
silicic aci ®' grafetablyraignetisii) At ldal COACGDOMNTCONER] EONIOA, CONA,, CN,
pol yet hyl en I %5 jn solid form can be added to the powder m xture
before the %C?ZIA%{ %‘%gr%ftqnﬂﬁ‘y[A di sintegrant or solubiliser, such as,
for exanpl e R?afaforAR densRISGIHAMYE MaBAMAT 228 of Ok y
IR S?o £ #abAMAL, @4 Qﬁuﬁﬂs‘iﬂs‘ﬁ@%@hﬁ%@

| i kewi se be added in” order to’inprove the ava L1ty
medi cament &QnEr-, dindric dpisan @ pendaslstituted by A, Hal 408 OHIGODA, 8&0DHed

or neggssar)qqrﬁgi%;(ggk%é@dﬁg; agq)grgrgjﬁnts and di sintegrants as well

as dyes can I'ncof p to the mxture. Suitable
bi nders i nclhudensteaitdt, gel ati ne, natural sugars, such as, for

e ana B IS AR gt 2 ierytenia &1 1.5 Bhenylane or 1.4 phenyians group
which is unsubstituted or mono-, di-, tri-, tetrasubsituted by A, Hal, OA, OH, ,
COOA, COOH,CN, CONH,,CONA, CONA; and/or SOzA.
30 Preferably B' denotes 1,4 phenylene which is unsubstituted or mono-, di-, tri-,
tetrasubstituted by A, Hal, OA, OH, , COOA, COOH,CN, CONH,,CONA, CONA;



such as, for exanple, acacia, tragacanth or sodi um al gi nate,

car boxynet hyl cel | ul ose, pol yethyl ene glycol, waxes, and the |ike. The
| ubri cant s,ylSEhiskksh hese dosage forns include sodi um ol f,@iﬁ: 20%96’&2@?
stearate, magnesium stearate, sodium henzoate, sodi um ace A e Egd um
chloride and 20 the like. The disintegrants include, w thout being
restricted thereto, starch, nethylcellul ose, agar, bentonite, xanthan
gumand the like. The tablets are formulated by, for exanple,

pagpari ngI a a)mldeﬁom;éﬁﬁa?p dprpites Elbi-gigi \ghicdr yr@@r@b@ihrmalh@gnmwﬁwt@d
adding a luhricant and a_disintegrant and pressing the entire m xture
to give tabﬁé?té‘g{’},&“‘ﬁmsferﬂm%&ﬁgy‘i‘%\’[-pr epared by nmixing the
25conpound ! { i 1 } ; ,
as descri be ?ﬁg%pg \%& S gnddéhgg? ?gﬁgﬁgﬁﬁﬁ%%ﬁﬁﬂ r@@%‘.ﬁ@ Oéfgf% 'm$
exanpl e, carursubstiuied @enbodode, trartetibgonpenrtasgedtibuted dyds, Hal, OA, OH, ,

pol yvi nyl pyr ,d i ti et.ardant, ..su s, for exanple,
par affign, anégééo%?@gzcgcéw%%As§Ms@qlgﬁg@%grrpI e, a
guat ernary saldenogiydAer an absorbent, such as, for 30 exanple,

bentonite, kaolin or dicalcium phosphate. The powder m xture can be
granul at ed BY daEOtes e examele. Rhenvh®er M- sueHolS o-f Br opRAtRYIBheryr arpm-

NN L R R o s e e S

a sieve. As mnomgp-hgdioxyplenyl.co-gmamupatitropheriyheo-p owae p-amitophengiao-, loe-

run through a tabl eti maGghi ne iving | s.of non-uniform shape
whi ch 9 o bR eRP U I IRP AT el e PR PogA e Dehe it e
by addi ti on opip-sdetamidophend, oa el @as-pieth®gohenyiabS il ofp-BeoxkypRbyi &,
order to prevent sticking to the 5tablet casting nmoul ds. The

| ubri cat ed AQAR-BNOXYEHBRANPPEERIY 10+ H-ginpe(N. hbtlistaihylamincdphgaibrers m- or

according ! g (NIR-dif iAo RhoBmhdABNERCOTRE-RE DM bl farl B HHd i Im-

i nert excipient and then pres rectly'to gi'v
carryi ng outorphi@, Yrdiethytanion)pdvenyl g-, presrsi-figomipbpsy!, &, tm-aorsparamo- or

opaque . pr ot hvyenl ayer consisting of a shel seal.ing | ayer
Iayerqgf sug’g]%h%lr Obg?(yrrré? ﬁé@%h%&l'l%aﬁh oé%gdrﬁ‘gtgyﬁ%%'?ag@fjo@gwgf'b@'
present. Dyes pearethgsalfiadiphonyies en-aorgi-tygphengl 88mt ¢r Pardidbshdriy,
differentiate betvvegn di fferent dosage units. Oral |iquids, such as,
for exanpl e 2 <Br At P ‘N,mﬂ%%g' Unt- &F Psagedyirhenyl e pr&p framinosutipryl-
form of dos NhL $1-S6r B i uan ikt j - m-
prespeci fi e?a%gghgdﬁ? %}fﬁ te ﬁ?og%@l‘pé‘oﬁlr]}ddg'. ﬁ‘gb'rrgpcsé}ggﬁhﬁéﬁg? gsg¥lé8 "by or
di ssol vi ng tPhearbexyroethaxypheny!, datherpreteodhly 203, Rid-h2.5-,5u6+, 8t1-er 3,5-di-

veni of. SdREERERM 2.8 T ERTR, 23 BY o5 IRBIEIE e Zebnciine

ina lnon-tofi,&n ?glhiocBgaS—dMMbbTér@le,rzﬁa?m,éFﬂlhisthemyﬂ,2,ﬁu|0h3ﬁ8dirﬁegl_‘roxyl—

exanpl e, ethoxyl ated isostear ohal s a ol yoxyet hyl ene sorbito

ethers, 20 P_ﬁ?éﬂeévﬂ{ﬁ’%’e@ﬁwﬁeﬁrg‘é‘&?ﬁ‘?‘. REEOrOgy ‘ﬁ“‘él‘?‘?’fcé‘?or@iea?ﬁﬁwo“

pepperm nt Q%hl@b-,@b#ﬁﬁdﬁ%&ekﬁ?—%nﬂﬁo]@?ﬁ;ﬂ@@ph@nylpﬁ-rﬁ’c’i‘tglg[N N-dimethyl-
e i e

artificial sweeteners and the |ike, can ew se be added. The dosage
uni t f or mul &MBersCT HRitE-4dN, Hadmeityanainopheyn?, rdiamisipheay!, B3, 4n2,3,25

ted | ! | ' Lati :
caoh Bay AP BEBAEPY S richGop Rl 24 6o Rh8olc 2R BRAHES o1 "
exanpl S, t Ey dmiarbpl%:mm, eiduiegieny, B,ﬁ-qﬁgmlbi@?laa?iﬁopmw,i ?_fluebm-:pgl ynﬂ S,
wax an e e. conpounds acgor e jnvention salts,
sol vat es anahbﬁ%e&yﬁé’oﬁ%%@gﬂmﬁw&y ngéﬂﬁ’f&&fpﬁﬁgwwh%ﬁg‘ow 05’5%18‘
al so be admyiRég/phe SIdPﬁbrBfflﬁil‘ﬁeﬂioﬂybﬁ&l%@!@-cﬁﬁJrblﬂeédéﬁr}‘:ﬁicﬁ%%nyl?UCh

n}rlﬂ
as, for exanple, small unilanellar vésicles, |arge unilanellar

vesi cl es and@-fereitmatioiphend Treino-fimebyipbenylad-torpot-ned WO
2009/ %555805%{?5@%”%?6'62%'ém‘ﬁfﬂy"m&%']o%%@hospho' i pids, such as,

for exanple tearyl'amne or p phati dyl chol i nes. The



pal mtoyl radicals. The conmpounds may furthernore be coupled to a
cl ass of bi odegradabl e pol yners which are suitable for achieving

control | edynelfAssspf @ medicament, for exanple polyl ac%f ﬁﬁ'ﬂg 02606
pol y-epsi | on-caprol act one, pol yhydroxyputyric acid, pol yorq2 oes? ers,

pol yacet al s, pol ydi hydr oxypyrans, 15pol ycyanoacryl ates and
crosslinked or anphi pathic bl ock copol yners of hydrogels.
Phar maceutical fornul ations adapted for transdernmal adm nistration

can be adni niresmratide @$ firtris pebestiond, Hdt ool faPdxandne, 2-Jr @i, 2- or
contact with t}hhe Oepbderm s of the recipient. Thus, for exanple, the

active i ngr SV dand v 3evirh dd. 2rdoer drimigazolylet-, By, 4-cttopyrerelsl, 2-,
as descri beq_i e NS, & | eytical r€hy ]
(Tog6) = UpphoRAg0s), I P T iR BRI oS I of BnRRRAR L4 i Blsordl
adni ni st r at iobfh 2-af- bedpyridyl28m4-ab-eat Gpyrirhidingt fugthesne@nreferably 1,2,3-

et osops. o Rk 1R oP e A2 Riadovr 51 el Bk o riraall T arose-

tissue, for drseial er /Byt h,22pdxaliadol-3-1 -5 MUB AL 2- BF effgr bl .
applied as topical ointnent or cream In the 30case of fornulation to

gi ve an oi nitiediazokIreoraénilyvb2idiiadiazattd- onrb-bk Se aphaysidaginyhpyraging a

paraffinic qr /4 watersnmsseci bl egal exnatiyel he act]i
WO 2000/ 135886PCT? Epz%ggl 3%?ﬁ%&ﬂlgﬁ§$§§?”ed§é§‘té‘n55&%%?%’&%%@15’%28%
gi ve a creart\@-t 8- dn B B- on7yrdaEolyd bads, dass, 6+ on7keheopyrazel, 219,?‘»,65-,
Phar euti cal rnul ati ons,adapted for topical licatiLon to_the
e 1R e Beny £ AR A et Reont by somgrabl andy 5 d 61 ammzo-
or suspendethibzold, 24i4-28) 8- 6RVHeRizisottiaRA | 4C 6L 3. ATV-BENROUS3-3Rhvent .

Phar maceutical fornul ations adapted for topical applicationin the
mout h enconfiE8Mhcredyds, S-phsth-ar Ssauinelyibutduws Beb-, 7oor 8-isoquinolyl, 3-,
Phar maceut i galg_f @r pu i adapt ed £ op_ e | 11l aplar 3
admi ni ster eg ’i5n' ?ﬁzu grhm 0 hgﬂbgd?ij't%h égegige l‘gﬁn%%dﬁhﬁgr %@W@?Pﬁ
f or mul at i ongl, 2eldpt &d G of - ot AH-laehriont 4 axatingh) firthesyireferstile 115banzd-er

bst i S, | i ' wder, .havi i cl i ze,
For - exbmpl e DT oHL T SRTB- BB g BrTcr e A PO SR 8F &l B
t he manner boenydadinzenehyfl is taken, i.e. by rapid inhalation via the

nasal passages froma contai ner containing the powder held close to
the nose. Suitable formulations for adm nistration as nasal spray or

nose drops e ; j

active-i ngrgbgiérehr?fergg u]Fﬁgﬁga§?%§g? g%ﬁ@ﬁ@%ﬁ‘ﬁ%@?@?d'

f or nul at i onbklehaaptiuts aloe dedotenfatexampln H3-diyiag-a¢,i -8R -dnooyphsg, 2,5-
finel y,partj te dusts or.pmis Lch,can be gengrated by various
typesx%f prgfshgh'?)l gédgdi péa}nss rgf, %‘E%&é‘%"s ﬁ“é:ﬁ’ﬁabﬂsr@%% agA-yi,

i nsuf f | at or tetrabydidhar orSethidnys |12, 8-eihydrat i, 0ps -adapt @d-5tyrrolagR Badinydro-

adm ni stration,cag be ad- mnistered as pessaries, tanpons, creans,
gel s, pasted” “foais"- 'rors"EF%rQ@r ﬁ’iﬂﬁaf’f% rrolidinyl, tetrahydro-1-, -2- or -4-

imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-
pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-,
25 -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-,
-3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or
-4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyi,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-
1-,-2~,-3-, -4, -5-, -6-, -7- or -8-isoquinolyl, 2~, 3+, 5-, 6-, 7- or 8- 3,4-dihydro-2H-
30 benzo-1,4-oxazinyl, further preferably 2,3-methylenedioxyphenyl, 3,4-
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-
(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-



30Phar maceuti cal formul ati ons adapted for parenteral admnistration

i ncl ude aqueous and non-aqueous sterile injection solutions

conprisin hoPskdants, buffers, bacteriostatics and s ]

s of NEPHEART . o on Ta V\0,2009/ 135580PCT/ erBE T Bmies,
rendered isotonic with the blood of the recipient to be treated; and

aqueous and non-aqueous sterile suspensions, which nmay conprise
suspensi on nedia and thickeners. The formul ati ons can be adm ni stered

in single-d b i _cf; AR e AUl £S5
and Vi al o, R B o e B4 B S Sy SRR AT T
only the addirthermaré préferatilyePj3-dihganobieerofiuiramni dr 23edihpdranbrofvedred.
for injection purposes, imedi ately before use is necessary.

I nj ection solutions and suspensions prepared in accordance with the
reci pe can bitpreRatid deroidsH ®bhbEoPBPicSarosialio hesodRie halthgtisto 410
It goes without saying that, in addition to the above particularly
nenti oPed cOhL? podienssatopte f or mul ati ons nay al so conprise ot her
agents usualyd A Lt Aok hesnard | :

Formui at; onMRESIErahy Lot WanbRSREHL} 8RR ekl KolkBB) Sriaazoi
oral adm ni pyrazolydoxaeiytgyomid ahfdzaiydissthiakblyh thieeyk preazblyt dbtrazolyl,
effective apount of a c nd. of _the present invention depends on a
nunber of f OMSPEW?IB!‘%B%?W‘H?Z@@W| e, the age and wei ght of the
human or aninmal, the precise disease condition which requires
treatnment, and its severity, the nature of the fornulation and the
met hodOof adverarditgiutthednvertigndelates in pagicelay, tadbe campeungs of the formula
treating do vat V., : j

accordi ng tgﬁ%gﬂgcﬁvérz??gg%\eﬁs&gtg%grgh Ié%ﬁﬁ e%#ﬁ@eﬁrgﬁr%glrmg gﬂ'ﬂ%
ng/ kg of boihydieaed kbové. $Strmenseiepicdrirogpaohedhppaendsiagy dekxpressed by

particularly typically.ip the ran fr 1to 10 / of, _body .wei ght
ber day. Tnie IdiRing suiformifias, B 0dp. whithicontarma i Toraiar <ndin

70 kg is usué adi2fbabressigridtedns grdflengetahars tHdineapingundicerd fBethe
adm ni stered as an individual dose per day or usually in a series of

part - ddses (@ifabPutipwhishanpl e, two, three, four, five or six) per
day, so that the total daily dose is the sane. An effective anmount of
a salt or solvate or of a physiologically functional derivative

t hereof canimba defRer ni ndenctesthd\, HacEOEMA, 00 GONHICONHANGONAT
30t he conpound accordin ed ti . se. It can be assuned
that simlar doses are g[}f g%?‘e%ﬁﬂh(gcﬁﬁeggg ment of other conditions
menti oned above. WO 2009/ 135580PCT/ EP2009/ 002606 43 EXAMPLES The
foll owing exanpples,illustrate the invention w thout, however, :
i tPRg i t 10 Fhe ézartia_%n‘??ﬁ'f’(?&‘fi‘ﬁylsnﬁ%@gyia?@c ROWIRIchis dus42stityted or
products prepared accorgioRg-,ich- sNRMh-RF peRLUBSHtutEIG WA RENRY]SHAT €
expressed on a wei ght basis, unless otherwi se nentioned. The

conpounds were char act ePRE¥, COpYEI GPNYCONMECDYAL eniiog S&hdl yt i cal

t echni ques. The NVR spectra were acquired using a Bruker
Avance DPX 300 MHz NMR
inic B! denotes Ar -diyl which said compound is 1,2 phenylene or 1,3
25 phenylene or 1,4 phenylene group, which is unsubstituted or

mono-, di-, tri-, tetrasubstituted by A, Hal, OA, OH, COOA,
COOH,CN, CONH,,CONA, CONA, andfor SO.A,;

in id B2 denotes phenyl, naphthyl, each of which is unsubstituted or
30 mono-, di-, tri-, tetra- or pentasubstituted by A, Hal, OA, OH,
NHz, NHA, NA;, COOA, COOH, CONH,, CONA, CONA;, SOZA,
CN, C(=NH)NH; and/or C(=NH)NHOH;



10spectroneter. The nasses were determ ned by HPLC coupled to an
Agilent Series 1100 nass detector. The nelting points (mp.) were
measur ed Scientific block. Internediate 1:

153- (4- brgﬁfooazhenf?§{54 hydr oxy- 5- phenyls; 6, 7- di hydr o-t hi erligf/flzém%lfozm
in-6- one Step 1: To a solution of ethyl 2-amno 4

(4- bronmophenyl )t hi ophene- 3- carboxylate (12g, 36.8 nmol) in di oxanne
(100 m.) was added dropw se a solution of phenylacetyl chloride (5.84
m.) in dioxanne (100 nL). After 15 20m nutes at roomtenperature, the
reaction mxture was heated to 70C for 1 hour. The sol vent was
removed unddt e edhieéd prercias@ madot orbigudic ampratic bstaracyele baving 1 to 4
taken up into a m ni nrum,o te. Petroleum ether was added
and an of f-white soli d”’}llg).%tﬁ#xtvggaq&e‘%bvered NWVR ,
(DVBO- c15, 300 MHz) 5 [ppn1 10.98 (bs, 1H), 7.53- 7.20 (m 9H), 6.93
25(s, 1H), Ste 2; To a

sol ution of ! ’b&ew %&IﬁaP&W'e‘é?;ﬂm'ﬁi"’cyttfvwh?%i?aw imitago.)
was added pot assi um hexﬂfﬁ&@%i @xﬁt&l?ﬂ%?ﬁol&?ma%gl %O%%k&glt mué'ﬁﬁe)

After 30 mnutes at roo nPerature he’reacti oh m xtur

quenshed wi t h 30hydr ochtrieroly!, setrardldnindaly), mndlrmﬁazdyltwdnmzdhylet hyl
acetate. The organi c phase was dried over sodi um sul phate and the
sol vent renoved under reduced pressure. The remaining yellow oil was

t aken up i niolga NANi rrurmi@‘ﬁotekhﬁbrad@e@%%ﬁ:%@&%ﬁﬁ%%ﬁ@@ﬁ%é%

acetate. Petrol eum et her was added and the off-white_solid

formedYwas recovered. WhihR-( blalsregsmayde oraced DB F7CSQD¢/%HBF

(dd, 4H), 7.35-7.25 (m 5H), 7.06 (s, 1H). 5 Internediate 2:

344- bron‘ophen%&]) 4- hydroxy 5- S—Ey“ di n-3-y1)-6, 7-di hydro-thi eno[ 2, 3-
13] pyri di n- 8+ éne Bl ep 1dertgeaHsdy Ma!o@O@rA &OQH, CONH,, CONHA, CONA,,

2-am no- 4- ( 4- brormpheny&%lt g((:%%gg&% 21‘%%%79'0”' ate (10g, 30.7 mml),

3-pyridyl acetic acid hydf I'n tetrahydrofurane (200
m.) was added di cRél ohedanatas lpbdhjflnhalﬂ\t(xﬂﬁgéch Eﬁﬁh&hhyhhgﬁbmwmt ed

to reflux overnight then filt ., The organic ase was tak u
into ijf- hyl acetate and WRSRed rﬂ hte-s[E?dPﬂ Bﬁa@HPngﬁdeb% JU?* g?ﬁ (‘%ﬁer
organi c solution was drceghmver sodiumsulfate and the sol vent

removed under 15reduced pression. The crude solid obtai ned was washed
with a mi xt are phafmaceuliepdy Heablgiderivativas, ROIVatasesalie and\stesedisomiers

lid (9.8g) 6, 300 Miz) 8 11. 10
?gsl 1I(—|) g’h%g?'sh’%m'%ﬁﬁ‘?g%d eﬁ%"?‘@" d 1M, 7. Ly (EjppzrﬂH)
4 41 (dd 1, 1,27 (d, 2K, 699 (5, 1. 406 (. 2H), 4.04 (5,

96 d
ol ) 20t sBFaRriedpaierSan Fialeuthatindin 4 SR peapatpdef fistormut
hexanet hyl di pi Wﬁléﬁ%@Ie(a%@oﬁb,of%é%lﬂ&hﬂ%é@,mas%ﬁé}éﬁﬁé%}efe%ﬂﬁ*ﬁeémh@é‘r

the reaction m xture was_ concentrated t ryness and taken up into
et hyl acet at'éliategpbeverSarne @fefﬂf@déﬁ%ﬁ%ofpﬁm@% Mgy hetaxgpresped by

concent red i folioRirgyQuboPfrfde a8 dunidh cBnfifh 83Re Forhiutd $dnk h bk
the radicals not designated in greater detail have the meaning indicated for the

25 formula I, but in which

The compounds of the present invention may be prepared in a number of
methods well known to those skilled in the art, including, but not limited to those
described below, or through modifications of these methods by applying

30 standard techniques known to those skilled in the art of organic synthesis. All

processes disclosed in association with the present invention are contemplated



washed with ethyl acetate; Ms: 399.0 (Mtl); 1H NVR (DVBO d6, 300 MHz)
8 [ppm 8.83 (s, 1H), 8.03 (m 211), 7.41 (m 5H), 7.09 (m 1H), 6.59

(s, 1H). ok
2- chl or o- }Q/ ygéwéfgfﬁs - (2cret hoxybi pheng%- 4-y1) - 5- phenyl - gc’%’Eﬁf"l‘R/&"FB‘%ﬁm
eno[ 2, 3-b] pyri di n-6-one WD 2009/ 135580PCT/ EP2009/ 002606 45 Step 1:
A solution of internediate 1 step 1 (2g, 4.50 mmol ), 2-net hoxyphenyl
boronic acid (1.37g), cesiumcarbonate (4.40g) and pal |l adi um

tetrakis(tri i 8: . , i n-a e i
t ol uene (55 t%@%ﬂ% a?%é‘(’ﬁ’% '@%’%ﬁgﬁm?%%hgﬁ%?a%gﬂﬁg@ar?% kffodtam,
over ni ght atm@iiglogram gxsmmeialiadustiidliseabed over a pad of celite(r)

and taken up in t e organic, sol.ution s washed with
a hydrochl ori deﬁg\gﬁ&y%?ﬁgg%féch§I% ?fgﬂp%%qs %H&§F@W§?ﬂ b@]\ff[@pnm@
sol vent was coptaii efie Widadre RYNIAGtiRERE SUbLitaad dafsorratedss, e@kifay be
obtained (1.57 @&was washed with a m xture of petrol eumether /

mi ni nufm et hy$olaEskiaoaticalyiastiyererrersvicdermsobnuaa) obirph gigstareomerichs,

1H), 7.67-7. i 1 ,
3 7b (s, oty oy BoRS e aiRgetet? Homdi oyl of S re et

(1.54g, 3.27unMas the spehifiosteraochanmistyer (Somen) form istspecifitahningzated. jt

was heat ed overpi]](ﬂht at .50C. ,15The sol vent vvast. eyiﬁg‘oi:atgq% ang\Pt he |

crude t aken ufel' APEWELH e GELON B PERPLe SHAR PRUGRIMASHIVR IS (Pt grample,
wat er then ghikRAevLstesalsotanphdletsephidted ByAatdarate ITBYEHinEN@Mg,
reduced pressure and the remaining oil was crystallisided with a

mi xt ul@ of PsbpPbiPite@ithdesolutiomp 8tk {prmse 8pETR), reMesse-ghasel angl ¢hiral

(1150) 12 bttt bo RSP g el g by d
0.79 (t, 3HchirstsyntigesiTsithersosratactive sfartiug erderials bebydelibgiats shikaizane
18.6 niL, O. ' dded d i i d
( f“-}HMg;s& ‘#fﬁg@?%n s adde r Opw Se previ uous conpoun

(1.18g, 2.3 of tetrahydrofurane). After 1 hour, the
sol vents were r énmheadactiherdasedbsceeriaist ittnaybe Acssddaty ®refect reactive
hydr ochl orig aci d (4%\/\@5 adg‘ﬁ F‘o t he crude solid. Aft&{? a few
m nut 3 of SYNGIPAR IrodRs: & @M hydroxe EERNe.11gHNey M0 K5 SAREXKIEVDS.
m xture petr tAH t . » 1) -
N o LRt e e

Exanpl e 2: thorezotions SBH8ERPNEEPRISUIN0RPEaE may be used in accordance with
4- hydr oxy- 3-

' [ <4 |.-.6. 75 di ne=t hi
Y pyr i n SRR BN RIS ¥ TanRaRhe chy & Wi i 70
2- Ih?/dr _oxyph@pbﬁ@ibﬁ@ﬁgamﬁfeﬁhemﬁﬁ,mqm)Wil?eagwoﬁnnariﬂgria.U.GF.(WBN!!_ch')ie and
adium tetrakjs(friphen osphi ne un rgon in a
Ir[:‘iaxt ugé of g%rﬂéph‘ﬁﬂ éfﬂ“ﬁ’ﬁrﬁ’ ﬁé’gi’q’@ m’gtfyofjll?éwg‘?%’ie%%?fe?hanol (6 nb)
[ water (3 nml) wgmdRatRshsanay bkt ol Hihe PresaRlclbfiashssashéielis aped
over a pad of celiteO and concentred under reduced pressure.

Acet oni t ri | ®afligslassepsdctiontan the seiyseoéthedmsede bessdinfhiswaaction, apdany
and washed p;q6 conventionally used in reactions of this type may equally be used here,
provided that it has no adverse effect on other parts of the molecule. Examples of
25 suitable bases include: sodium hydroxide, potassium carbonate, potassium
tertiobutylate,sodium tertioamylate triethylamine, potassium hexamethyldisilazide
,alkali metal hydrides, such as sodium hydride and potassium hydride; alkyilithium
compounds, such as methyllithium and butyllithium; and alkali metal alkoxides,
such as sodium methoxide and sodium ethoxide.
30 Usually, reactions are carried out in a suitable solvent. A variety of solvents
may be used, provided that it has no adverse effect on the reaction or on the

reagents involved. Examples of suitable solvents include: hydrocarbons, which



by water, hydrochloride solution (4M, acetonitrile and petrol eum
ether; 10MS: 412.1 (Mtl); 1H NVR (DMBO-d6, 300 MHz) 8 [ppni 7.52-7.45

gsm964lg) 84(7W% ﬂ@ﬁaﬁém |6|e_|)3 7.17-7.11 (m 1K), 7.04(s, L) wpao00i02606

154- hydr oxy. 3 ( 2¢hydr oxybi pheny1- 4-y13: 5- (pyri di ne-3-y1) -6, 7- di hydr o-
t hi eno[ 2, 3-b] pyri di n-6-one A solution of internmediate 2 (1g, 2.50
nmmol ), 2-hydroxyphenyl boronic acid (0.69 g), cesiumcarbonate (2.45

g) and pall aﬁlafm bﬁirﬁaﬁiél éﬁﬁﬂalt@b?ﬂ%étcﬁﬁl@ﬁa ﬁf&roéa%ﬁ@nmhclgag%xéﬁegon in

a m xture of nmet hyl f or mam de uene /et hanol -
(15 mL) / wayelphexans, hﬁl)lzamtqlﬁmee@dmﬂe@, ﬂaud@s,auclaes:d;mm yiwmaniides

rassur o, anserg BoREs o ahy et EBAER L SRR B v

filtered an(inviastkaﬂ/dhyfumt er, acetone, ethyl acet ate and petrol eum
et her; Ms: 413 251H NNR O d6, 300 M—lz% 6 (bs,
1H), 8°90 (m 1 ef acﬁ@“ﬁ can f%'?ﬁpéﬁlfs ovey awidg ranoe Al temnﬁratsra?rabmmral

(m 1H), 7. 5 fhif cémlenfdrht to darRPout tR9 rddBior B a tenPafn83f 6 D10

Exampl e 4:
304- hydr oxy-130{G6nou prefatebiyjiobi ahaydom tgmpemtyrp o 801G Bhy fineGequirid

hydro- thie one 009/ 135580PCT/ EP2009/,002606 47
A sol ution E‘ﬁ[t ?%&y} %cvaq?f W'géﬁo H mtqﬂ’? Z’?‘Fy
boroni ¢ aci dee(cﬁhofn’GergioeraﬁﬁéIaumtb@hbmf@bﬂhél’eél@rﬁé mif@bu@aldr@ﬂa@cﬂfthat the
tetrakis(tri ? nea 8260 I) under argon in a m xture of

di met A1 f or ﬁ%?ﬁ‘aé §9‘%‘§%‘; unpagr m%ﬁf?gg(@d gonditions autlingdaboyas perjod of from
water (7.5 Blhourdto@shdeaiEstepiiid)i ght at 80C. The sol ution was
filtered over a ﬁad of cell te( and concentred under reduced

pressure. Acet onhecpPmpornd thvisdrepaned may betegovered(fEiv thesreactimrdmikturEhey

preci pi t ed %g,l“{é},? F,Q%-ZG%EQ F\Q’?%é;hé% {h%%()%#%u%§ I;':%ldy B M8l &Ly 1 tcP %ﬁqg

acetate and eum 2)

T(I;/7R g- DVBO- d6ff ti?@@olgéﬂ)gl’(ﬁ‘l ﬂ'@FZIE]aCIBJErEﬁ’rXﬁiIYQ bg,(if@edéslbary?aﬁé*d?stﬂﬂg(dﬁ théH) ,

; - , : S, .. - a : . \

4- hyd?gxy 33}%1\/?%( frRep ﬁ&é‘?ﬁﬁm%’ﬁﬁ}rﬁ g@we@tpgiegd%mwa@rfollowed by

di hydro-t hi @Q@écﬁ[oﬁvhw ﬁvbf@rfhwﬁttﬁtﬁe Sg%hlelsolv?erﬁ%ﬁtdlémtngfoﬁ the s lvenﬁ from

S-acetyl -2-chl or o- ? di ne (4. t hoxy eny
boroni ¢ aci &qetEE @ddlt@ééimm%ﬁmdﬁm@ if ziesngecg)beafndhganunﬁed phvarious

tol uane ( 10 S FEPHBRISRIGES) sich o redbyatlfalioR BB ARl bERE IS o
at 80C. Thecbmhn&td:gmph;a&chnithes eubtahlgcolanpmhrorhaaﬂram‘@(dr)prmatwe thin

conce%r ed rnderh ced |}é)r essure. The crude was purified over silica
(di chforone WEhE"PHEAP PP 36propy| ether); 20Ms: 228.1 (Mtl). Step 2:

A sol ution ghaphgve il §alt§)@w6th(95f<7ra1sg, 25 nmol ), sul phur (6.47 g),
et hyl cyanoacet ate (3.28 nl), pholine (4.4 nmL) and absol ute

et hanol ~ (104D m%*%\&yﬂﬁw%ﬁﬁf&r@om@m invgRtion ¢a beasediintheii finalinen-
Upin a mixtormm e e HRELARIFRGE BrSen: HECHETEID dtoiactes thets
extract ed wof tnese mmmﬁauwtmrmw thdﬂobbarmaceuucally acceptable salts,

25 which can be derived from various organic and inorganic acids and bases by
procedures known in the ant. Pharmaceutically acceptable salt forms of the
compounds of the formula | are for the most part prepared by conventional
methods. If the compound of the formula | contains a carboxyl group, one of its
suitable salfs can be formed by reacting the compound with a suitable base to

30 give the cotresponding base-addition salt. Such bases are, for example, alkali
metal hydroxides, including potassium hydroxide, sodium hydroxide and lithium

hydroxide; alkaline earth metal hydroxides, such as barium hydroxide and



organi ¢ phase washed with brine, dried over sodium sul phate and
concentred under reduced pressure. The crude oil was puridfied over

silica (p her 80 / ethyl acetate 20) to affor d
conmpound ?%b?g%@%k/s 355.1 (M+l). 3@, Step 3: To previ gﬁ%ﬁg%)gg&fzgo

(2.38 g) in dioxane (15 nL) was added phenyl aceyl chloride (1. 15 mL
in 5 nm of dioxane) dropw se. After 2 hours, the WO
2009/ 135580PCT/ EP2009/ 002606 48 reaction m xture was evaporated to

dryness. To chiturheiyaioxideg aitdli mesit alkarides Clo exaingle thésglunﬁémbﬂﬂéland
ether. The precipited solid (2.4 g) was filtered and washed with

wat er and diSPEbH amwétdeeanq*daﬂﬁu%owm@baw% SteR A diRgridinghe (40 nl)
was added pej e%ﬁéﬁdm?nk}?e‘ ANE N eg&y?q:h%@‘?& ﬁfé)éiuHﬁmﬁﬁrpgénfé c?f%é'%@ﬁ?\pgﬁﬂgs

the Sreaction mxture. 1s overnl vent's
removed undef thecfidomeakh iperreshkame ’rﬁo!ut:ibd inetl‘ralcaselgf oeﬂtalmlazsrrqmai!adSth

o gt o S el STy Bt s oo i
1FI NWMR (?’?@aﬁﬁéeeﬁ@@l%’h@depﬁatﬁi@%aﬁ@aﬂg nﬁch’gam%@ond@ f&%@?le%rogen

8.67 (s,
foll owi ng cHAfdRmAEYCRak fwdrcagﬁrhcph{@ﬁnfbywar@em bramid@w hsrém en ||odlde Bither

§24M|§hén? | Emﬂg'la' 4cids RGO B oRBRDY% IS Wardof Wil a8 sthrateRkAARX¥PNENY!

phosphate and the like, and alkyl- and monoarylsuifonates, such as

10 ethanesulfonate, toluenesuifonate and benzenesulfonate, and other organic
acids and corresponding salts thereof, such as acetate, trifluoroacetate, tartrate,
maleate, succinate, citrate, benzoate, salicylate, ascorbate and the like.
Accordingly, pharmaceutically acceptable acid-addition salts of the compounds
of the formula | include the following: acetate, adipate, alginate, arginate,

15 aspartate, benzoate, benzenesulfonate (besylate), bisuifate, bisulfite, bromide,
butyrate, camphorate, camphorsulfonate, caprylate, chloride, chlorobenzoate,
citrate, cyclopentanepropionate, digluconate, dihydrogenphosphate, dinitro-
benzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic
acid), galacturonate, glucoheptanoate, gluconate, glutamate, glycerophosphate,

20 hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, maiate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monchydrogenphosphate,
2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimoate, pectinate,

25 persulfate, phenylacetate, 3-phenylpropionate, phosphate, phosphonate,
phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(I}l), iron(H), lithium,

30 magnesium, manganese(lll}, manganese(li), potassium, sodium and zinc salts,
but this is not intended to represent a restriction. Of the above-mentioned salts,
preference is given to ammonium; the alkali metal salts sodium and potassium,



phenyl 426.1 (M+l) C 2-net hoxyphenyl 14-phenyl ene phenyl 460.0
(Mt1l) 4 H 2- hydroxyphenyl 14-phenyl ene phenyl 412.1 (Mt1) 5 C

2- hydroxyp&%%b%llssszhpphenyl ene phenyl 446.0 (M+1l) 6 H thﬁ@%&ggﬁgg&

1, 4- phenyl ene"phenyl’ 414.0 (M+l) 7 H 2z et hyl phenyl 1, 4-

and the alkaline earth metal salts calcium and magnesium. Salts of the
compounds of the formula | which are derived from pharmaceutically acceptable
organic non-toxic bases include salts of primary, secondary and_ tertiar_y amines,
substrtuted aminés, all.éb ihéluding nratﬁ'rélly occﬁrrihg substltuted armii'nés, cyclié
5 amines, and basic ion exchanger resins, for example arginine, betaine, caffeine,
chloroprocaine, choline, N,N'-dibenzylethylenediamine (benzathine),
dicyclohexylamine, diethanolamine, diethylamine, 2-diethylaminoethanol,
2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine,
N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-

10 amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris(hydroxy-
methyli)methylamine {tromethamine), but this is not intended to represent a
restriction.

15
Compounds of the present invention which contain basic nitragen-containing
groups can be quaternised using agents such as (C,-Cy)alkyl halides, for
example methyl, ethyl, isopropy! and tert-butyl chloride, bromide and jodide;
di(C+-Cq)alkyl sulfates, for example dimethyi, diethyl and diamyl suifate; (Cyo-

20 Cqs)alkyl halides, for example decyl, dodecyl, lauryl, myristyl and stearyl
chloride, bromide and iodide; and arylC;-Cq)alkyl halides, for example benzyl
chioride and phenethyl bromide. Both water- and oil-soluble compounds
according to the invention can be prepared using such salts.

25 The above-mentioned pharmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate,
hippurate, hydrochioride, hydrobromide, isethionate, mandelate, megiumine,
nitrate, oleate, phosphonate, pivalate, sodium phosphate, stearate, sulfate,
sulfosalicylate, tartrate, thiomalate, tosylate and tromethamine, but this is not

30 intended to represent a restriction.
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The acid-addition salts of basic compounds of the formula i are prepared by
bringing the free base form into contact with a sufficient amount of the desired
acid, causing the formation of the salt in a conventional manner. The free base:
‘céhrrrﬁe' regenerated by bﬁngingrthe salt form into contact with a base and
5 isolating the free base in a conventional manner. The free base forms differ in a

certain respect from the corresponding salt forms thereof with respect to certain
physical properties, such as solubility in polar solvents; for the purposes of the
invention, however, the salts otherwise correspond to the respective free base
forms thereof.

10
As mentioned, the pharmaceutically acceptable base-addition salis of the
compounds of the formula | are formed with metals or amines, such as alkali
metals and alkaline earth metals or organic amines. Preferred metals are
sodium, potassium, magnesium and calcium. Preferred organic amines are

15 N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,

ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient amount of

20 the desired base, causing the formation of the salt in a conventional manner.
The free acid can be regenerated by bringing the salt form into contact with an
acid and isolating the free acid in a conventional manner. The free acid forms
differ in a certain respect from the corresponding salt forms thereof with respect
to certain physical properties, such as solubility in polar solvents; for the

25 purposes of the invention, however, the salts otherwise correspond fo the
respective free acid forms thereof.

if a compound according to the invention contains more than one group which is

capable of forming pharmaceutically acceptable saits of this type, the invention
30 also encompasses multiple salts. Typical multiple salt forms include, for

example, bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium

and trihydrochloride, but this is not intended to represent a restriction.
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With regard to that stated above, it can be seen that the expression
‘pharmaceutically acceptable sait” in the present connection is taken to mean
an active ingredient which comprises a compound of the formula | in the form of
one of its salts, in particular if this salt form imparts improved pharmacokinetic
properties on the active ingredient compared with the free form of the active
ingredient or any other salt form of the active ingredient used earlier. The
pharmaceutically acceptable salt form of the active ingredient can also provide
this active ingredient for the first time with a desired pharmacokinetic property
which it did not have earlier and can even have a positive influence on the
pharmacodynamics of this active ingredient with respect to its therapeutic
efficacy in the body.

Compounds of the formula I according to the invention may be chiral owing to
their molecular structure and may accordingly occur in various enantiomeric
forms. They can therefore exist in racemic or in optically active form.

Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to use the
enantiomers. In these cases, the end product or even the intermediates can be
separated into enantiomeric compounds by chemical or physical measures
known to the person skilled in the art or even employed as such in the
synthesis.

In the case of racemic amines, diasterecisomers are formed from the mixture by
reaction with an optically active resolving agent. Examples of suitable resolving
agents are optically active acids, such as the R and S forms of tartaric acid,
diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid,
suitably N-protected amino acids (for example N-benzoylproline or
N-benzenesulfonylproline), or the various opfically active camphorsulfonic
acids. Also advantageous is chromatographic enantiomer resolution with the aid
of an optically active resolving agent (for example dinitrobenzoylphenylglycine,
cellulose triacetate or other derivatives of carbohydrates or chirally derivatised



phenyl 421.0 (M+1) 18 H 3- trifluoronet hoxyphenyl 1, 4-phenylene
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methacrylate polymers immobilised on silica gel). Suitable eluents for this
purpose are aqueous or alcoholic solvent mixtures, such as, for example,

hexanefisopropanol/ acetonitrile, for example in the ratio 82:15:3.

For chiral resolution of the racemates following acids and amines can be used:
5 As examples, the following chiral acids can be used : (+)-D-di-O-benzoyltartaric

acid, (-)-L.-di-O-benzoyltartaric acid, (-)-L-di-O,0"-p-toluyl-L- tartaric acid, (+)-D-
di-C,O-p-toluyl-L-tartaric acid, (R)-(+)-malic acid, (8)-(-)}-malic acid, (+)-
camphoric acid, (-)-camphoric acid, R-(-)1,1-binaphtalen-2,2'-diyl
hydrogenophosphonic, (+)-camphanic acid, {-)-camphanic acid, (S)-(+)-2-

10 phenylpropionic acid, (R)-(+)-2-phenylpropionic acid, D-(-)-mandelic acid, L-(+)-
mandelic acid, D-tartaric acid, L-tartaric acid, or any mixture of them.
As examples, the following chiral amines can be used: quinine, brucine, (S)-1-
(benzyloxymethyl)propylamine (lll), (-)}-ephedrine, {4S,5R)-(+)-1,2,2,3,4~
tetramethyl-5-phenyl-1,3-oxazolidine, (R)-1-phenyl-2-p-tolylethylamine, (S)-

15 phenyiglycinol, (-}-N-methylephedrine, (+)-(28,3R)-4-dimethylamino-3-methyl-
1,2-diphenyl-2-butanol, (S)-phenylglycinol, (S)-a-methylbenzylamine or any
mixture of them.

The invention furthermore relates to the use of the compounds and/or
physiologically acceptable salts thereof for the preparation of a medicament

20 {pharmaceutical composition), in particular by non-chemical methods. They can
be converted into a suitable dosage form here together with at least one solid,
liguid and/or semi-liquid excipient or adjuvant and, if desired, in combination

with one or more further active ingredients.

25 The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable
derivatives, solvates and stereocisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.

30 Pharmaceutical formulations can be administered in the form of dosage units

which comprise a predetermined amount of active ingredient per dosage unit.
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Such a unit can comprise, for example, 0.5 mg {o 1 g, preferably 1 mg to
700 mg, particularly preferably 5 mg to 100 mg, of a compound according to the
invention, depending on the disease condition treated, the method of
administration and the age, weight and condition of the patient, or

5 pharmaceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.
Preferred dosage unit formulations are those which comprise a daily dose or
pari-dose, as indicated above, or a corresponding fraction thereof of an active
ingredient. Furthermore, pharmaceutical formulations of this type can be

10 prepared using a process which is generally known in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired
suitable method, for example by oral (including buccal or sublingual), rectal,
nasal, topical {including buccal, sublingual or transdermal), vaginal or parenteral
15 (including subcutaneous, intramuscular, intravenous or intradermal) methods.
Such formulations can be prepared using all processes known in the
pharmaceutical art by, for example, combining the active ingredient with the

excipient(s) or adjuvant(s).

20 Pharmaceutical formulations adapted for oral administration can be adminis-
tered as separate units, such as, for example, capsules or tablets; powders or
granules; solutions or suspensions in agueous or non-agueous liquids; edible
foams or foam foods; or oil-in-water liquid emulsions or water-in-oil liguid
emulsions.,

25
Thus, for example, in the case of oral administration in the form of a tablet or
capsule, the active-ingredient component can be combined with an oral, non-
toxic and pharmaceutically acceptable inert excipient, such as, for example,
ethanol, glycerol, water and the like. Powders are prepared by comminuting the

30 compound to a suitable fine size and mixing it with a pharmaceutical excipient

comminuted in a similar manner, such as, for example, an edible carbohydrate,
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such as, for example, starch or mannitol. A flavour, preservative, dispersant and
dye may likewise be present.

B Capsules areproducedby prepanng a pbi}vdéf mixture as described above and

filling shaped gelatine shells therewith. Glidants and lubricants, such as, for
example, highly disperse silicic acid, tal¢, magnesium stearate, calcium stearate
or polyethylene glycol in solid form, can be added to the powder mixture before
the filling operation. A disintegrant or solubiliser, such as, far example, agar-
agar, calcium carbonate or sodium carbonate, may likewise be added in order

to improve the availability of the medicament after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture. Suitable
binders include starch, gelatine, natural sugars, such as, for example, glucose
or beta-lactose, sweeteners made from maize, natural and synthetic rubber,
such as, for example, acacia, tragacanth or sodium alginate,
carboxymethylicelluiose, polyethylene glycol, waxes, and the like. The lubricants
used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chioride and
the like. The disintegrants include, without being restricted thereto, starch,
methylcellulose, agar, bentonite, xanthan gum and the like. The tablets are
formuiated by, for example, preparing a powder mixture, granulating or dry-
pressing the mixture, adding a lubricant and a disintegrant and pressing the
entire mixture to give tablets. A powder mixture is prepared by mixing the
compound comminuted in a suitable manner with a diluent or a base, as
described above, and optionally with a binder, such as, for example,
carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accelerator,
such as, for example, a quaternary salt, and/or an absorbent, such as, for
example, bentonite, kaolin or dicalcium phosphate. The powder mixture can be
granulated by wetting it with a binder, such as, for example, syrup, starch paste,

acadia mucilage or solutions of cellulose or polymer materials and pressing it
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through a sieve. As an alternative to granulation, the powder mixture can be run
through a tableting machine, giving lumps of non-uniform shape which are
broken up to form granules The granules can be lubricated by addition of
stearic acid, a stearate salt, talc or mineral oil in order to prevent sticking to the
tablet casting moulds. The lubricated mixture is then pressed to give tablets.
The compounds according to the invention can also be combined with a free-
flowing inert excipient and then pressed directly to give tablets without carrying
out the granulation or dry-pressing steps. A transparent or opaque protective
layer consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these coatings
in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be prepared
in the form of dosage units so that a given quantity comprises a prespecified
amount of the compounds. Syrups can be prepared by dissoiving the compound
in an aqueous solution with a suitable flavour, while elixirs are prepared using a
non-toxic alcoholic vehicle. Suspensions can be formulated by dispersion of the
compound in a non-toxic vehicle. Solubilisers and emulsifiers, such as, for
example, ethoxylated isostearyl alcohols and polyoxyethylene sorbitol ethers,
preservatives, flavour additives, such as, for exampte, peppermint oil or natural
sweeteners or saccharin, or other artificial sweeteners and the like, can likewise
be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in such a
way that the release is extended or retarded, such as, for example, by coating

or embedding of particulate material in polymers, wax and the like.

The compounds according to the invention and salts, solvates and physio-
logically functional derivatives thereof can also be administered in the form of
liposome delivery systems, suich as, for example, small unilamellar vesicles,

large unilameliar vesicles and muitilamellar vesicles. Liposomes can be formed
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from various phospholipids, such as, for example, cholesterol, stearylamine or
phosphatidyicholines.

'Théﬂ;:'ofﬁpdunds”écrc':ofdirriért'o' th;emir'iﬂventirdnréhd the salts, solvates and physio-

5 logically functional derivatives thereof can also be delivered using monocional
antibodies as individual carriers 1o which the compound molecules are coupled.
The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropyimethacrylamidophenol, polyhydroxy-

10 ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may fuithermore be coupled {o a class of
biodegradable polymers which are suitable for achieving controlled release of a
medicament, for example polylactic acid, poly-epsilon-caprolactone,
polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihydroxypyrans,

15 polycyanoacrylates and crosslinked or amphipathic block copolymers of
hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the

20 epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
25 mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth and
skin, the formulations are preferably applied as topicat ointment or cream. In the
30 case of formulation to give an ointment, the active ingredient can be employed

either with a paraffinic or a water-miscible cream base. Alternatively, the active
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ingredient can be formulated to give a cream with an oil-in-water cream base or

a water-in-oil base.

‘Pharmaceutical formulations adapted for topical application to the eye include
5 eye drops, in which the active ingredient is dissolved or suspended in a suitable

carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth
encompass lozenges, pastilles and mouthwashes.

10
Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasat administration in which the

15 carrier substance is a solid comprise a coarse powder having a particle size, for
example, in the range 20-500 microns, which is administered in the manner in
which snuff is taken, i.e. by rapid inhalation via the nasal passages from a
container containing the powder held close to the nose. Suitable formulations
for administration as nasal spray or nose drops with a liquid as carrier

20 substance encompass active-ingredient solutions in water or ail.

Pharmaceutical formulations adapted for administration by inhalation encom-
pass finely particulate dusts or mists, which can be generated by various types
of pressurised dispensers with aerosols, nebulisers or insufflators.

25
Pharmaceutical formulations adapted for vaginal administration can be ad-
ministered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

30 Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxidants,

buffers, bacteriostatics and solutes, by means of which the formulation is
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rendered isotonic with the blood of the recipient to be treated; and aqueous and
non-aqueous sterile suspensions, which may comprise suspension media and
thickeners. The formulations can be administered in single-dose or multidose
| cdntéinéré, for é)r(ér'hpl'é sealed érﬁpd'urles a.n'dr ;vriérls, and stored ln frr'éé'zé'-d'rié'd
5 (lyophilised) state, so that only the addition of the sterile carrier liquid, for

example water for injection purposes, immediately before use is necessary.

Injection solutions and suspensions prepared in accordance with the recipe can
be prepared from sterile powders, granules and tablets.

10
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the art
with respect to the particular type of formulation; thus, for example, formulations
which are suitable for oral administration may comprise flavours.

15
A therapeutically effective amount of a compound of the present invention
depends on a number of factors, including, for example, the age and weight of
the human or animal, the precise disease condition which requires treatment,
and its severity, the nature of the formulation and the method of administration,

20 and is ultimately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention is generally in the range from
0.1 to 100 mg/kg of body weight of the recipient (mammai) per day and
particularly typically in the range from 1 to 10 mg/kg of body weight per day.
Thus, the actual amount per day for an adult mammal weighing 70 kg is usually

25 between 70 and 700 mg, where this amount can be administered as an
individual dose per day or usually in a series of part-doses (such as, for
example, two, three, four, five or six) per day, so that the total daily dose is the
same. An effective amount of a salt or solvate or of a physiologically functional
derivative thereof can be determined as the fraction of the effective amount of

30 the compound according to the invention per se. It can be assumed that similar

doses are suitable for the treatment of other conditions mentioned above.
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EXAMPLES

The following examples illustrate the invention without, however, limiting it. The

starting materials used are known products or products prepared according to
known procedures. The percentages are expressed on a weight basis, unless
otherwise mentioned.

The compounds were characterised especially via the following analytical
techniques.

The NMR spectra were acquired using a Bruker Avance DPX 300 MHz NMR
spectrometer.

The masses were determined by HPLC coupled to an Agilent Series 1100 mass
detector. The melting points {m.p.} were measured on a Stuart Scientific block.

Intermediate 1:
3-(4-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thienof2,3-b)pyridin-6-
one

Step 1: To a solution of ethyl 2-amino-4-(4-bromophenyl)thiophene-3-
carboxylate (12g, 36.8 mmol) in dioxanne (100 mL) was added dropwise a
soiution of phenylacetyl chloride (5.84 mL} in dioxanne (100 mL). After 15
minutes at room temperature, the reaction mixture was heated to 70°C for 1
hour. The solvent was removed under reduced pressure and the yellowish
remaining solid taken up info a minimum of ethy! acetate, Petroleum ether was
added and an off-white solid (14.3g) was recovered.

*H NMR {DMSO-dg, 300 MHz) § {ppm] 10.98 (bs, 1H), 7.53-7.20 (m, 9H), 6.93
(s, 1H), 4.01 (q, 2H), 3.92 (s, 2H), 0.91 (t, 3H). '

Step 2: To a solution of previous compound (14.3g) in tetrahydrofurane (630
mL) was added potassium hexamethyldisilazane (256 mL, 0.5M in foluene).
After 30 minutes at room temperature, the reaction mixtured was quenshed with
hydrochloric solution (4M) and extracted with ethyl acetate. The organic phase
was dried over sodium sulphate and the solvent removed under reduced

pressure. The remaining yellow oil was taken up into a minimum of ethyl
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acetate. Petroleum ether was added and the off-white solid (11g) formed was
recovered.

- 'HNMR (DMSO-d, 300 MHz) § {ppm] 7.55-7.40 (dd, 4H), 7.35-7.25 (m, 5H),
7.06 (s, 1H).

Intermediate 2:
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-3-yl)-6,7-dihydro-thienof2,3-
blpyridin-6-one

Step 1: To a solution of ethyl 2-amino-4-(4-bromophenyl)thiophene-3-

10 carboxylate (10g, 30.7 mmol), 3-pyridyl acetic acid hydrochloride (12.8g) in
tetrahydrofurane (200 mL) was added dicyclohexylcarbodiimide (15g). The
solution was heated to reflux overnight then filiered. The organic phase was
taken up into ethyl acetate and washed with sodium bicarbonate solution. The
organic solution was dried over sodium sulfate and the solvent removed under

15 reduced pression. The crude solid obtained was washed with a mixture
petroleum ether/minimum ethyl acetate. An off-white solid (9.8g) was recovered.
"H NMR (DMSO-dg, 300 MHz) & [ppm] 11.10 (bs, 1H), 8.59 (s, 1H), 8.53 (d,
1H), , 7.82 (d, 1H), 7.54 (d, 2H), 7.41 (dd, 1H), 7.27 (d, 2H), 6.99 (s, 1H), 4.06

_ (g, 2H), 4.04 (s, 2H), 0.96 (t, 3H).

20

Step 2: To the previous compound (5g, 11.2 mmol) in tetrahydrofurane (250
mL) was added dropwise potassium hexamethyldisitazane (90 mL, 0.5M
solution in toluene). After 1 hour, the reaction mixture was concentrated to
dryness and taken up into ethyl acetate / water mixture. The aquous phase was
25 partially concentred until a solid precipitated. This one was filtered (3.46g) and

washed with ethyl acetate; MS: 399.0 (M+1);
"H NMR (DMSO-ds, 300 MHz) & [ppm] 8.83 (s, 1H), 8.03 (m, 2H), 7.41 (m, 5H),
7.09 (m, 1H), 6.59 (s, 1H).

30 Example 1:
2-chloro-4-hydroxy-3-{2’-methoxybiphenyi-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one



1, 4- phenyl ene phenyl 426.1 (M+1l) 59 Fl 4- hydroxynet hyl phenyl
1, 4- phenyl ene phenyl 426.1 (Mrl) 60 H 2-carboxyphenyl 1, 4-phenylene

phenyl 440
(M1) 62 H
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1 H 3-car boxyphenyl 1, 4-phenyl ene p ,
r/{1)%><yloheny| 1, 4-phenyl gne phenyl 440.0 (E}ﬁ?’%"’é@&zpﬂ'ﬁ

Step 1: A solution of intermediate 1 step 1 (29, 4.50 mmol), 2-methoxyphenyt
boronic acid (1.37g), cesium carbonate (4.40g) and palladium

tetrakis(triphenylphosphine) (468 mg) under argon in a mixture of toluene (55

mL) / ethanol (65 mL} / water (32 mL) was heated overnight at 80°C. The
solution was filtered over a pad of celite® and taken up into ethyl acetate. The
organic solution was washed with a hydrochloride solution (4M) then dried over
sodium sulphate. The solvent was removed under reduced pressure and the
crude solid obtained (1.57g) was washed with a mixture of petroleum ether /
minimum ethyl acetate.

'H NMR (DMSO-dg, 300 MHz) & [ppm] 11.01 (bs, 1H), 7.67-7.03 (m, 13H), 6.99
(s, 1H), 4.08 (q, 2H}, 3.96 (s, 2H), 3.78 (s, 3H), 0.96 (t, 3H).

Step 2: A solution of previous compound (1.54g, 3.27 mmol), N-
chlorosuccinimide (0.48g) in chloroform (20 mL) was heated overnight at 50°C.
The solvent was evaporated and the crude taken up into ethy) acetate. This
solution was washed with water then dried over sodium sulphate. The solvent
was removed under reduced pressure and the remaining oil was crystallisided
with a mixture of isopropy! ether / minimum ethyl acetate. The formed solid
(1.18g) was fil.tered.

'H NMR (DMSO-dg, 300 MHz) & [ppm] 11.51 (bs, 1H), 7.60-7.13 (m, 13H), 3.97
(s, 2H), 3.95 (q, 2H), 3.76 (s, 3H), 0.79 (t, 3H).

Step 3: To a solution of potassium hexamethyldisilazane (18.6 mL, 0.5 M in
toluene) was added dropwise previuous compound (1.18g, 2.32 mmol, in 45 mL
of tetrahydrofurane). After 1 hour, the solvants were removed under reduced
pressure and a solution of hydrochloric acid (4N) was added to the crude solid.
After a few minutes of stiring, the solid was filtered (1g) and washed with a
mixture petroleum ether / minimum ethyl acetate; MS: 460.0 (M+1);

*H NMR (DMSO-ds, 300 MHz) § [ppm] 7.55-7.06 (m, 13H), 3.80 (s, 3H)

Example 2:



4- car boxyphenyl 3-nmet hoxy-1, 4- phenyl ene phenyl 470.1 (M+l) 64 H
Pyridin-4-y1 1, 4-phenyl ene phenyl 397.1 (M+l) WO

2009/ 13558@,

phenyl

397.

SRR, 202008 20,55 pm D v b SRR By

- met hoxyphenyl 1, 3- Phenyl ene

10

15

20

25

30

4-hydroxy-3-(2>-hydroxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one

A solutlon of mtermedtate 1 (O 4g, 1 “mmol), 2 -hydroxyphenyl boronic acid (277

mg) cesium carbonate (981 mg) and palladium tetrakis(triphenylphosphine)
{(100mg) under argon in a mixture of dimethylformamide (10mL) / toluene (1 mL)
{ ethanol (6 mL) / water (3 mL) was heated overnight at 80°C. The solution was
filtered over a pad of celite® and concentred under reduced pressure.
Acetonitrile was added. The precipited solide (244 mg) was filtered and washed
by water, hydrochloride solution (4M), acetonitrile and petroleum ether;

MS: 412.1 (M+1);

'H NMR (DMSO-ds, 300 MHz) § {ppm] 7.52-7.45 (m, 4H), 7.37-7.23 (m, 6H),
7.17-7.141 (m, 1H), 7.04 (s, 1H), 6.96-6.84 (m, 2H).

Example 3:
4-hydroxy-3-(2’-hydroxybiphenyl-4-yl)-5-(pyridine-3-yl)-6,7-dihydro-
thieno[2,3-b]pyridin-6~one

A solution of intermediate 2 (1g, 2.50 mmol), 2-hydroxyphenyl boronic acid
{0.69 g), cesium carbonate (2.45 g) and palladium tetrakis(triphenylphosphine)
(260 mg) under argon in a mixture of dimethyiformamide (25 mL) / toluene (2.6
ml) / ethanol (15 mL) / water (7.5 mL) was heated for 6 hours at 80°C. The
solution was filtered over a pad of celite® and concentred under reduced
pressure. Acetonitrile was added. The precipited solide (629 mg) was filtered
and washed by water, acetone, ethyl acetate and petroleum ether;

MS: 413 (M+1);

'H NMR (DMSO-dg, 300 MHz) & [ppm)] 9.66 (bs, 1H), 8.90 (m, 1H), 8.79-8.77
(m, 1H), 8.566-8.53 (m, 1HY), 8.06-8.01 (m, 1H), 7.54-7.47 (m, 4H), 7.26-7.09 (m,
3H), 7.00-6.83 (m, 2H).

Example 4:
4-hydroxy-3-(3'-hydroxymethylbiphenyl-4-yl)-5-(pyridine-3-yl)-6,7-dihydro-
thieno[2,3-blpyridin-6-one



phenyl 426.1 (M+l) 68 H 2-net hoxyphenyl 1, 3-Phenyl ene phenyl 426.1
(Mt1l) 69 H 3-net hoxyphenyl 1, 3-Phenyl ene -phenyl 426.'1 (Mtl) 70 H 4-

hydr oxynet,gyl, 1, 3- Phenyl ene phenyl 426.1 (M+1) 71 -
hydroxymtﬂélzg@gl% %1, 3- Phenyl ene phepyl 426.1 (M1) 72P€:1'/§P2009m“2606

A solution of intermediate 2 (1g, 2.50 mmol}, 3-hydroxymethyiphenyl boronic
acid (0.76 g), cesium carbonate (2.45 g) and palladium
tetrakis(triphenylphosphine} (260 mg} under argon in a mixture of
dimethylformamide (26 mL)/ toluene (2.6 mL) / ethanol (15 mL) / water (7.5 mL)

5 was heated overnight at 80°C. The solution was filtered over a pad of celite®
and concentred under reduced pressure. Acetonitrile and hydrochloric solution
(5M) were added. The precipited solide (527 mg) was filtered and washed by
water, ethyl acetate and petroleum ether; MS; 427.1 (M+1};
"H NMR (DMSO-ds, 300 MHz) & [ppm] 8.89-8.01 (m, 4H), 7.65-7.29 (m, 8H),

10 7.12 (s, 1H), 4.56 (s, 2H).

Example 5: 4-hydroxy-3-[2-(2-methoxyphenyl)pyridyn-5-yi]-5-phenyl-6,7-
dihydro-thieno]2,3-b]pyridin-6-one
Step 1: A solution of 5-acetyl-2-chloro-pyridine (4.45 g, 28.6 mmol), 2-

15 methoxyphenyl boronic acid (8.96 g}, cesium carbonate (27.9 g) and palladium
tetrakis(triphenylphosphine) (2.897 g) under argon in a mixture of toluene (10
ml}/ ethanol (12 mL) / water (6 mL) was heated overnight at 80°C. The solution
was filtered over a pad of celite® and concentred under reduced pressure. The
crude was purified over silica (dichloromethane then diisopropyl ether);

20 MS: 228.1 (M+1). '
Step 2: A solution of previous compound (5.73 g, 256 mmol), sulphur (6.47 g),
ethyl cyanoacetate (3.28 mL), morpholine (4.4 mL} and absolute ethano! (100
mL} was heated to 50°C overnight. The reaction mixture was filtered and the
solvent evaporated. The remaining oil was taken up in a mixture of water / ethyi

25 acetate. The aquous phase was extracted with ethyl acetate and the whole
organic phase washed with brine, dried over sodium sulphate and concentred
under reduced pressure. The crude oil was puridfied over silica (petroleum
ether 80 / ethyl acetate 20) to afford the desired compound (2.38 g);
MS: 355.1 (M+1).

30
Step 3: To previous compound {2.38 g) in dioxane (15 mL) was added
phenylaceyl chioride (1.15 mL in 5 mL of dioxane) dropwise. After 2 hours, the



1, 3- benzodi oxan-5-y1l 1, 3- Phenyl ene phenyl 440.0 (M+1) 73 H Phenyl
1, 3- Phenyl ene phenyl 396.0 (M+1l) 74 H 3-hydroxyphenyl 1, 3-Phenyl ene

phenyl 41 5 H 4- hydroxyphenyl 1, 3-Phenyl ene p / @
(MF1) 76 ﬁ”@-zﬁewﬁéﬁﬁéphenw 2, 5-pyridi gyl ene phenyl 427.?8?# %@99%

reaction mixture was evaporated to dryness. To the remaining oif was added
iced water and diisopropy! ether. The precipited solid (2.4 g) was filtered and
washed with water and diisopropylether.To this solid in tetrahydrofurane (40
mL) was added potassium hexamethyldisilazane (40L, 0.5 M in toluene) and the
5 reaction mixture is heated at 70°C overnight. The soivants were removed under
reduced pressure. To the remaining oil was added water and acetic acid (until

pH 4). The precipated solid (1.77 g) was filtered and washed with water:
MS: 427.1 (M+1);
'H NMR (DMSO-ds, 300 MHz) & [ppm] 12.09 (bs, 1H), 9.65 (bs, 1H), 8.67 (s,

10 1H), 7.85-7.71 (m, 3H), 7.37 (m, 9H), 3.78 (s, 3H).

The following compounds can be obtained by a similar way:

Table | :
R B® B' R° MS
1 H phenyl 1,4-phenylene phenyt 396.1 (M+1)
2 H 2-methoxyphenyl 1,4-phenylene phenyl 42681 {(M+1)
3 Cl 2-methoxyphenyl 1,4-phenylene phenyl 460.0 (M+1)
4 H 2-hydroxyphenyl 1,4-phenylene phenyl 4121 (M+1)
5 Cl 2-hydroxyphenyl 1,4-phenylene phenyl 446.0 (M+1)
6 H 2-fluorophenyl 1,4-phenylene phenyl 414.0 (M+1)
7 H 2-methyiphenyl 1.4-phenylene phenyl 410.1 (M+1)
3 H 2-triflucromethyiphenyl | 1,4-phenylene phenyi 464.1 (M+1)
g H 3-hydroxyphenyi 1.4-phenylene phenyl 412.1 (M+1)
10 H 3-fluorophenyl 1,4-phenylene phenyi 414.0 (M+1)
11 H J-methylphenyl 1.4-phenylene phenyl 410.1 (M+1)
12 H 4-hydroxyphenyl 1,4-phenylene phenyi 412.0 (M+1)
13 H 4-flucrophenyl 1,4-phenylene phenyi 414.0 (M+1)
14 H 4-methylphenyl 1.4-phenylene phenyl 410.1 (M+1)
15 H 3-trifluoromethylphenyl | 1,4-phenvylene phenyl 464.0 (M+1)
16 H 4-trifluoromethyiphenyl | 1.4-phenviene phenyl 464.0 (M+1)
17 H 3-cyanophenyl 1.4-phenyleng _phenyl 421.0 (M+1}
18 H 3- 1,4-phenylene phenyl 480.1 (M+1)
triflucromethoxyphenyl
19 H 4-cyanophenyl 1,4-phenylene phenyl 421.1 (M+1)
20 H 4-methylsuifonylphenyl | 1,4-phenylene phenyl 474.1 (M+1)
21 H 4-fluoro-2- 1,4-phenylene phenyl 430.1 (M+1)
hydroxyphenyl
22 H phenyl 1,4-phenylene 4- 419.0 (M+1)
cyanophenyl
23 H 4-fluropheny! 1.4-phenylene Pyridin-4-vl 415.0 (M+1)
24 H 4-methylphenyl 1,4-phenylene Pyridin-4-yl 4114 (M+1)
25 H 4- 1.4-phenylene Pyridin-4-yl 455.1 (M+1)
methoxycarbonyiphen
v
26 H Phenyl 1.4-phenylene Pyridin-4-yl 3971 (M+1)
27 H 3-furyl 1,4-phenylene Pyridin-4-yl 387.1 (M+1)
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activity No42 H 4-fluoro-2- 1,4-phenylene phenyl 4441 (M+1)
methoxyphenyl
43 H 2 4-dihydroxyphenyl 1,4-phenylens phenyl 428.0 (M+1)
44 H 3,5-dimethoxyphenyl 1,4-phenylene pheny! 456.1 (M+1)
45 H phenyl 2-methoxy -1,4- phenyl 426.2 (M+1)
phenylene
46 H 4-methylphenyl 2-methoxy -1,4- phenyl 440.2 (M+1)
_phenylene
47 H 4-fluorophenyl 2-methoxy -1,4- phenyl 444 1 (M+1)
phenylene
48 H 4-hydroxyphenyl 2-methoxy -1,4- phenyl 442.1 (M+1)
phenylene
49 H 2-hydroxyphenyl 2-methoxy -1,4~ phenyl 442 1 (M+1)
ohenylene
50 H 4-methyiphenyl 2-methoxy -1,4- phenyl 426.2 (M+1)
_phenylene
51 H 4-hydroxyphenyl 2-methoxy -1,4- phenyl 428.1 (M+1)
phenylene
52 H 4-carboxyphenyl 2-methoxy -1,4- phenyl 470.1 (M+1)
phenylene
53 H 4-carboxypheny} 2-methoxy -1,4- phenyl 456.1 (M+1)
phenylene
54 H 2-methylphenyl 2-methoxy -1,4- phenyl 440.1 (M~+1)
phenylene
55 H 3- 2-methoxy -1,4- phenyi 456.1 (M+1)
hydroxymethylphenyi phenylene
56 H Pyridin-3-yl 2-methoxy -1,4- phenyl 427.1 (M+1)
phenylene
57 | H Pyridin-4-yl 3-hydroxy-1,4- phenyl 4131 (M+1)
phenyvlene
58 H 3- 1,4-phenylene phenyl 426.1 (M+1)
hydroxymethyiphenyl
59 H 4- 1,4-phenylene phenyl 426.1 (M+1)
hydroxymethylphenyl
60 H 2-carboxyphenyl 1,4-phenylene phenyl 440.0 {(M+1)
61 H 3-carboxyphenyl 1,4-phenyiene phenyl 438.0 (M-1)
62 H 4-carboxyphenyl 1,4-phenylene phenyl 440.0 (M+1)
63 H 4-carboxyphenyl 3-methoxy-1,4- phenyl 470.1 (M+1)
phenylene
64 H Pyridin-4-yl 1,4-phenyiene phenyl 397.1 (M+1)




activity 1 130 31 143 2 158 32 159 3 111 33 147 4 126 34 165 5
138 35 161 6 191 36
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63 H Pyridin-3-yl 1.4-phenylene phenyl 397.1 (M+1)
66 H 3-furan 1.4-phenylene phenyl 386.0 (M+1)
67 H 4-methoxyphenyi 1,3-Phenylene phenyl 426.1 (M+1)
68 H 2-methoxyphenyi 1,3-Phenylene phenyl 426.1 (M+1)
269 |- H 3. - 3-methoxyphenyt- - |--1,3-Phenylene- | - -phenyl-- -] 4264 {M+1)- -
70 H 4- 1,3-Phenylene phenyl 426.1 (M+1)
hydroxymethviphenyi
71 H 3- 1,3-Phenylene phenyl 426.1 {(M+1)
hydroxymethyiphenyl
72 H 1,3-benzodioxan-5-yi 1,3-Phenylene phenyl 440.0 (M+1)
73 H Phenyl 1,3-Phenylene phenyl 396.0 (M+1)
74 H 3-hydraxyphenyl 1,3-Phenviene phenyl 412.0 {(M+1)
75 H 4-hydroxyphenyl 1,3-Phenylene phenvi 412.0 (M+1)
76 H 2-methoxyphenyl 2,5-pyridinylene phenyl 427.1 {(M+1)
77 H Phenyl 2,5-pyridinylene phenyl 397.1 (M+1)
78 H 2-hydroxypheny! 2, 5-pyridinylene phenyl 413.1 (M+1)

Biological assays

~  Enzymatic activity

The following biological test allows the determination of the efficacy of such

compounds of formula (1) onto AMPK protein (recombinant «181y2).

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 A Delfia technology. AMPK
enzyme activities were carried out in microtiter plates (50 mM Hepes buffer, pH
7.4 with 125 pM ATP respectively) in the presence of a synthetic peptide
substrate (AMARAASAAALARRR, the "AMARA" peptide) and activators in
serial dilutions. Reactions were initiated by the addition of AMPK (50-100 ng).
Following mixing, the plates were incubated for 30 min at room temperature.

Enzyme activity was assayed by using an anti-phosphoserine antibody to

measure the quantity of phosphate incorporated into the AMARAA.

N°: Number of the molecule

Activity :

Ratio between the % of control (basal activity) of compound of formula (I} at

30uM and the % of control {basal activity} of AMP {natural substrate) at 30 M.




156 7 141 37 168 9 120 38 145 10 153 39 147 11 150 40 162 12 139
42 107 13 206 43

10

WO 2009/135580 PCT/EP2009/002606
51

Compounds of formuia (1) in the table I are considered as direct activator of
AMPK if the ratio is 90% or higher.

Table !l :

No activity No activity
1 130 31 143
2 158 32 159
3 111 33 147
4 126 34 165
5 138 35 161
6 191 36 156
7 141 37 168
9 120 38 145
10 163 39 147
11 150 40 162
12 139 42 107
13 206 43 139
14 176 45 120
16 101 46 124
17 116 47 118
19 217 48 264
20 206 50 421
21 187 51 384
22 152 52 219
23 163 53 376
24 191 55 160
25 154 56 143
26 258 57 243
27 199 58 111
28 246 59 128
29 213

30 212

Glucose Uptake in muscle

Skeletal muscle is the major site of insulin-stimulated glucose disposal and
insulin resistance in this target tissue has long been viewed as a contribution
factor in the pathogenesis of type 2 diabetes (T2D). Therefore alternative
pathways that stimulate skeletal muscle glucose uptake independently of
insulin signaling could potentially improve glycemic control in T2D subjects.
Although exercise stimulates glucose uptake in skeletal muscle independently



139 14 176 45 120 16 101 46 124 17 116 47 118 19 217 48 264 20
206 50 421 21 187 51

10

15

20

25

30

WO 2009/135580 PCT/EP2009/0026006

of the insulin pathway, the underlying molecular mechanisms remains largely

elusive.

The finding that the glucose transport can be increased in isolated skeletal

muscle in response to contraction in vitro suggests that the signaling pathways
elicited by internal cellular energy deficiency are partly accountable for
contraction-induced glucose uptake. AMPK is considered as an atiractive
candidate for contraction-induced skeletal muscle glucose uptake because i is
activated in parallel with elevation in AMP and a reduction in creatine
phosphate energy stores (Hubter C.A., Am. J. Physiol. Endocrinol. Metab.
272:E262-E266 ; 1997). Furthermore, AICAR-induced activation of AMPK
increases glucose uptake (Merrill G.F.and al.., Am. J. Physiol. Endocrinol.
Metab. 273:E1107-E1112 ; 1997).

- Glucose Uptake in H-2Kb cells (in vitro cellular test)

The following cellular test allows the determination of the effect of AMPK
activators such as compounds of formula (1) onto glucose uptake in a muscle
cellular model.

H-2Kb cells derived from heterozygous H-2Kb tsA58 transgenic mouse were
grown in 24-well in plates coated with matrigel and were cultured at 33 °C for 4
days under permissive conditions, as described previously by Fryer et al.
(Diabetes 49 (12): 1978, 2000).

For differentiation in muscle, cells were switched to non-permissive culture
conditions (37 °C in the absence of interferon-y). After 3 days, cells were
incubated for 4 hours in DMEM 1g/l glucose culture medium containing
different concentrations of the tested molecules. Then glucose uptake was
measured by incubating the cells for 10 min with radiolabelled 2-deoxy-D-[1, 2
3H) giucose. Glucose uptake was terminated by rapidly washing the plates 2
times with ice-cold NaCl 0,9%. The cells were then solubilized in 0.1N NaOH
for 30 min. Radioactivity was determined by liquid scintillation counting.

N°: Number of the molecule



384 22 152 52 219 23 163 53 376 24 191 55 160 25 154 56 143 26
258 57 243 27 199 58
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Activity tablelli : Concentration of compound (I} for a giucose uptake equal or
higher to glucose uptake induced by insulin (170nM)

** concentration of compound (1) <10 microMolar
- * concentration of compound (i} >10 micro Molar

5
Table 1l
N° activity
1 *
5 ¥
3 P
y) *
8 ¥
7 x
9 *
11 *
20 *
22 *
35 *
36 *
Compounds of the invention are able to increase glucose uptake in a
10 muscular cell line named H-2Kb independently of insulin.
These data resuiting of an enzymatic test followed by a cellular test shows
that thienopyridone derivatives as defined in formula (1) are direct AMPK
activators and these compounds are able to increase glucose uptake
preferably in muscular cells.
15

20



111 28 246 59 128 29 213 30 212 5 d ucose Uptake in muscle
Skel etal nuscle is the major site of insulin-stinulated gl ucose

di sposal and insulin resistance in this target tissue has |ong been
viewed as a contribution 10 factor in&4he pathogenesis of type 2

di abetes (120). Therefore alternative pathways that stinulate

skel etal muscle glucose uptake independently of insulin signaling
could potentially inprove glycemc control in T20 subjects. Although
exerci se stimulates glucose uptake in €RéEnetal nuscle i ndependently
WO 2009/ 135580PCT/ EP2009/ 002606 52 of the insulin pathway, the
under | yi ng nol ecul ar nechani sns remains |argely elusive. The finding

‘that. t he gl udoseAtcoanpndtof tafobraularfir eased i n i sol at ed skel etal . o

“nuscleinTresponse tocontraction in vitro suggests that the
signaling pathways 5 elicited by internal cellular energy deficiency
are partly accountable for contraggd.i mdy;qed gl ucose uptake. AMPK
is considered as an attractive candi r coptraction-induced
skel etal muscl e gl ucose uptake becaus Biivated in parallel
with elevation in AMP and a reducg i i cre@tine phosphate energy
stores (Hubter CA, Am J. Physiol. Met ab. 10

272: E262- E266 ; 1997). Furthernore, A CAR’?'ndu@ed activation of AWPK

E in

i ncreases glucose uptake (Merrill GF.andgal.., Am J. Physiol.
Endocrinol . Metab. 273: E1107-E1112 ; 1997).
5 . formula (1)
in which

R denotes H, A, OA, OH, Hal, NO,, COOA, COOH, CHO, COA, CONH,,
CONHA, CONAz, CN, SO2A, SO;NH,, Ar or Het,
10 R? denotes Ar or pyridyl, =
B! denotes Ar-diyl or Het-diyi,
B2 denotes Ar or Het, :
Ar denoles phenyl, naphthyl, each of which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by A, Hal, OA, OH, CHO, COA, NH;,
15 NHA, NAz, NO2, COOA, COOH, CONHz, CONA, CONAy, SOA, CN,
C(=NH)NHj3, C(=NH)NHOH and/or Het,
Het  denotes a mono- or bicyclic unsaturated or aromatic heterocycle having
110 4 N, O and/or S atoms, which may be mono-, di- or trisubstituted by
Hal, A, OA, OH, CHQ, COA, COOH, COOA, CN, NQ, NH;, NHA, NA,,
20 CONH3, CONHA andfor CONA.,
A denotes unbranched or branched alkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by QH, F, Ci andfor Br, or
denotes cycloalky! having 3-7 C atoms,
Hal  denotesF, Cl, Brorl,
25 and pharmaceutically usable derivatives, salis, solvates and stereoisomers
thereof, including mixtures thereof in all ratios.
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following cellular test allows the determ nation of the effect of
AVPK activators such as conpounds of f@rnula (1) onto glucose uptake
in a nuscle cellular nodel. H 2Kb cells derived from het erozygous

H 2Kb tsA58 transgeni c nouse were grown in 24-well in plates coated
with matrigel and were cultured at 33 C for 4 20days under perm ssive
conditions, as described previously by Fryer et al. (D abetes 49
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~ the tested pit eguhgls HEMHS e@@&g@bﬁ*%@ﬁﬂz,ﬂéw&‘gé}% ,né D3k §R9

the cells for 10 mn wth radiol ab deoxy- D
d ucos@ upt ake weaMNHerafipigrell by rapi dly washi ng the plates 2 tinmes

For ‘30 m n. Seadraunerer i NEsieiBrlEr. 53l Qi of ﬁﬂqr?%@raﬁrs

counting. 3thdeoNirdhetingmiklneedibeassilie all Yiios.
2009/ 135580PCT/ EP2009/ 002606 53 Activity tablet!! Concentration of

compound (1) for a glucose uptake equal or higher to glucose uptake

i nduced by gnhsu 'c%n(r;c?m Cordlﬁgrg&éggm bp?dlqhh&q.ppound (1) 510

m cr oMbl ar concentratlon 0 mcro Molar 5 Table 111
N acti@ity B° 2derpotes phenyl, naphthyl each of which is unsubstituted or mono-, di-, tri-,

tetra- or pentasubstituted by A, Hal, OA, OH, COOA, COOH, CONH;,
CONA, CONA; and/or SO;A or denotes Het,
and pharmaceutically usable derivatives, salts, solvates and sterecisomers
thereof, including mixtures thereof in all ratios.

15
4. A compound according to one or more of Claims 1-3 in which
B' denotes Ar-diyl which said compound is 1,2 phenylene or 1,3 phenylene

- or 1,4 phenylene group which is unsubstituted or mono-, di-, tri-,
tetrasubsituted by A, Hal, OA, OH, COOA, COOH, CN, CONH,, CONA,

20 CONA; and/or SO.A,
and pharmaceutically usable derivatives, salts, solvates and stereoisomers
thereof, including mixtures thereof in all ratios.
5. A compound according to one or more of Claims 1-4 in which

25 Het denotes a mono- or bicyclic aromatic heterocycle having 1 to 4 N, O

and/or S atoms,
and pharmaceutically usable derivatives, salts, solvates and sterecisomers

thereof, including mixtures thereof in all ratios.

30 8. A compound according 1o one or more of Claims 1-5 in which



6 7 9 11 20 22 35 36 Compounds of the invention are able to

I ncrease glucose uptake in a 10nuscul ar cell |ine nanmed H 2Kb

i ndependently of insulin. These data resulting of 'an enzymatic test

fol lowed by a cellular test shows that®4 hi enopyridone derivatives as

defined in formula (1) are direct AMPK activators and these conpounds
are able to increase glucose uptake preferably in nuscular cells. 15

'54 Claims 1..,A co oundmgf the formula (I) Sformula (1) in which
Ridenotes H Het BRI PYEY PYIBINHORKEN enE7olim derelyICORRZOlYICONHA,

CONAZ,  ON, 302A; oRéNH2pyrfSly OhiaBll, kIR AP0ty rilol XGRSy, indoty),

.. benzZmidazoiylorindazolyl,

= and’pharmaceufically Usable derivatives, salts; solvates aiid steresisomers
5 thereod, including mixtures thereof in all ratios.

7. A compound according to one or more of Claims 1-6 in which
A denotes unbranched or branched aiky! having 1-10 C atoms, in which 1-7
H atoms may be replaced by OH, F, Cl and/or Br,
10 and pharmaceutically usable derivatives, salls, solvates and stereoisomers
thereof, including mixtures thereof in all ratios.

8. A compound according to one or more of Claims 1-7 in which
R? denotes H, A, Hal,
15 R? denotes Ar or pyridyl,
B! denotes Ar-diyt or Het-diy!,
B? denotes Ar or Het,
Ar ° denotes phenyl, naphthyl, each of which is unsubstituted or mono-, di-,
tri~, tetra- or pentasubstituted by A, Hal, OA, OH, CHO, COA, NH,,
20 NHA, NAz, NOy, COOA, COOH, CONHz, CONA, CONA,, SO.A, CN,
C{=NH)NH,, C(=NH)NHOH and/or Het,
Het  denotes a mono- or bicyclic unsaturated or aromatic heterocycle having
1to 4 N, O and/or S atoms, which may be mono-, di- or trisubstituted by
Hal, A, OA, OH, CHO, COA, COOH, COOA, CN, NO, NH,, NHA, NA,,
25 CONH_;, CONHA and/or CONA,
A denotes unbranched or branched atkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by OH, F, Cl and/or Br,or
cycloalkyl having 3-7 C atoms,
Hal  denotes F, Ci, Brorl,
30 and pharmaceutically usable derivatives, salts, solvates and stereoisomers
thereof, including mixtures thereof in all ratios.



Bldenotes Ar-diyl or Het-diyl, B2denotes Ar or Het, Ardenotes phenyl,
napht hyl , each of which is unsubstituted or nono-, di-, tri-
tetra- or pentasubstituted by A Hal, @A OH, CHO COA, NH2, 15NHA
NA2, NO2, COOA, COCH, CONH2, CONA, CdﬁAZ SQ2A, CN, C(=NH) NH2,
C(=NH) NHCH and/ or Het, Hetdenotes a nono- or bicyclic unsaturated or
aromatic heterocycle having 1 to 4 N, 0 and/or S atons, which may be

rCT]'ianI-\IOZ N N é%bﬁ%’%ﬁ?w 3%‘%&%&%@“%@8}{8@ O

unbr anched cﬁ-biphenwlhﬂla-gﬂ - kydrohy%tmﬁen% @CY @h?@r@n‘fﬁuedom B 6¥ridkn-6- é‘he
atons may be é!(g_ ac% ﬁ’ﬁ% lor Br, or enotes cycl oal kyl

- _having 3-7. Y-Sl ?’é@‘@he"(ﬂ 4 ﬁﬁmenﬁ%ﬁﬂj‘%@ﬁ&l@éaﬁ Fally..

~ usable ‘deriy % {ts,. solvates- and stereoi soners- 't hereof,,

i ncludi ng m Xtures thereof in all ratios. 2. A conpound accordi ng

to Clabm1 |2aclvbhra3h-hydroxy-3-m -rdetioigsiphienyl; 415, pHEOPNG, a0 rcQBNHiD[2, 3-

CONHA, CP#| gOZA 5SCG2NH2 or phenyl, and pharnmaceutical |y usable

derivati ves, ]@é{ TOUBvat es and stereoi somers thereof, includi ng

mxturesthelr roky33Rt-hydiokgsiphdny r@!ﬁpﬁé}ﬁ: ; L dridh-

2 in which 10 de)g\lof(es ghengl P naplﬁg | ‘eac g gaﬂﬁhgého%,% tﬂbgm‘%

unsubstltut@dOf@ﬁP: nono-, di-, tri-, tetra- or pentasubstituted by A,

ot and ph TRt @gﬁy"@wﬁdr@ﬁ%%'ﬁ%ﬁf@éw%C’iﬁ)a{dééj?@‘ﬁtag

ster estone@pera‘r -8afne,i ncl udi ng m xtures ther eof | n aI I rat| os

4. A corrpou accor nmore_ o

denotes Ar - Zy'ﬁ %ﬁﬁ%ﬁ‘geé‘aﬁé‘yﬁaﬁ%aﬂmyép GW[&EHWVQF%‘W?”‘{[QE? b]PYl’ldln 6-
phenyl ene oknpé, 4 phenyl ene gr oup Whl ch |s unsubstl tuted or nono-,

di-, tri-, tetrasubsituted COQN, CN, CO\IHZ
CONA, 20CONAAhiemyos- (%@m’fhxébfahgmlﬁm&émhw Byr- dnbamethm[wtb]pmim-
salts, solv té’r?e and stereoi sonmers thereof, including mxtures thereof
in aII rati os. '5. A conpound according to one or nore of Clains 1-4
i n whilgh 25Nduychi@ryeﬁwemyhﬁmz—trnﬂurdnnethyllbnpheayl@@%);ﬁ;ﬂmmmmhe[2,3—

having 1 tobfl yndm-ﬁ one,

4-hydroxy-3-(3'-hydroxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno{2,3-b]pyridin-

B-one,
3-(3'-fluorobiphenyl-4-yl}-4-hydroxy-5-phenyt-8, 7-dihydro-thieno[2, 3-blpyridin-6-

20 one, .
4-hydroxy-3-(3"-methylbiphenyl-4-yl)-5-phenyl-6, 7-dihydra-thieno[2,3-b]pyridin-
G-one,
4-hydroxy-3-(4'-hydroxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,

25 3-(4 -fluorobiphenyl-4-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno{2,3-blpyridin-6-
one,
4-hydroxy-3-(4’-methylbiphenyl-4-yi)-5-phenyl-8,7-dihydro-thieno[2,3-b]pyridin-
6-one,

4-hydroxy-5-phenyl-3-(3'-trifluoromethylbiphenyl-4-yl}-6, 7-dihydro-thienof2,3-
30 blpyridin-6-one,

4-hydroxy-5-phenyl-3-(4'-triftuoromethylbiphenyl-4-yl)-6, 7-dihydro-thieno[2,3-

bipyridin-6-one,



and/or S atons, and pharnaceutically usable derivatives, salts,

sol vates and stereoi soners thereof, including m xtures thereof in al
rati os. so Het denotes pyridyl, pyrlg?dlnyl furanyl, isoxazolyl,

i m dazol yl, pyrazolyl, oxazolyl, pyrro t hi azol yl, isothiazolyl,
thienyl, triazolyl, tetrazolyl, indolyl, benzim dazolyl or indazolyl,
and pharmaceutically usable derivatives, salts, solvates and

S o oo o B ISROS oSG L S5 TS el b

unbranched amehranched al kyl havi ng 1-10 C atoms, in which 1-7 H

sl dor i VAPV ER) SRy oA e %ﬁgéxbémﬁﬂvi%ﬁﬁ} BBy rinicnol2.b-

~inctudi ng MphRES- Gt(g}g; eof inall ratios. 8. A ‘caonpound according to

one or nore of° G aims 1-7 in which Rldenotes H, A, Hal, 15R2denotes
Ar or PByri dyd- 4Bﬂ€@¢iwpb%ﬂ%4-m -grhysironye-phiepyl: 6, Batikyrhio dsiens [ 263-bridin-6-
Ardenot es pr}} napht hyl, each of which is unsubstituted or nono-,

, tetra- or pentasubstituted by A Hal, OA OH, CHO

COA\ NH2, 20NTW roRA, (AN h TSI Ny BRXB Ny CONERS - p BN, 6, @@%&Lmﬁlﬁl@ﬁoﬂ@'
C(=NH) NH2 NHOH and/ or Het, Het denot es a nono- or bicyclic

unsat ur at ed IPW RN heterocycl e having 1 to 4 N, 0 and/or S

S Rl AR SHR S

CO\IAZIOAdendt]WldJmBthed or branched al kyl having 1-10 C atons, in

L e DRI B8 4 SR RSSO Ok B B RGARL RS gappuriain o

pharmaceuti el y usabl e derivatives, salts, solvates and

st er eoi soners t,her% i ncludin %ym xtures, t_her eof _in all ratios. s7
9. A conpourid(4zées Rﬂfnb/b‘ld’l')a‘? groxys-RediRr4r yldhy dify dgp-Hiipnol2,3-

3- bi phenyl -
4- hydr oxy- 5fb %l'enr?;/nl%on?e di hydr o-thi eno[ 2, 3-b] pyri di n- 6- one,

4- hydnéxy- 3-4-ydraxyt-Bd 4 tistindmpheayhydryl)- -5- =mtniginy H-vb-677-dinyged-thigra[28e[ 2, 3
- bl pyridin,6-one, -

52-chl or o- 4- H)&?-%"—e(’ 2' - met hoxybi pheny1-4-y1)-5-phenyl-6, 7-di hydro-
t hi eno[ 2, 3- Methyl 4'-{(4-hydroxy-6-oxo-5-pyridin-4-yi-6, 7-dihydro-thieno[2,3-b]pyridin-3-

yl)biphenyl-4-carboxylate,
3-biphenyl-4-yl- 4-hydroxy-5-pyridin-4-yl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
20 3-[4-(3-furyl)phenyl]-4-hyd roxy~5-—pyrid in-4-yl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
4-hydroxy-3-(2’-hydroxybiphenyl-4-yl)-5-pyridin-4-yl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
4-hydroxy-3-(4'-hydroxybiphenyi-4-yl)-5-pyridin-4-yI-6, 7-dihydro-thieno[2,3-
25 blpyridin-6-one,
4-hydroxy-5-pyridin-4-yl-3-(4-pyridin-4-ylphenyl)- 6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-3-{2'-hydroxybiphenyl-4-yl)-5-pyridin-3-yl-6, 7-dihydro-thieno[2,3-
blpyridin-6-one,
30 3-(2'-fluorobiphenyl-4-yi}-4-hydroxy-5-pyridin-3-yl-6, 7-dihydro-thieno[2,3-
b]pyridin-6-one,



b] pyri di n- 6- one,

4- hydr oxy- 3- (2' - hydr oxybi pheny1- 4-y1)-5-phenyl- 6, 7-di hydro-thi eno[ 2, 3
- b] pyri di n6- one, 9
2-ch|oro-4-hydroxy-3-(2'-hydroxybipheﬁy1-4-y1)-5-pheny1-6,7-dihydro-t
hi eno[ 2, 3- 10b] pyri di n- 6-one, 3-(2'-fluorobi phenyl 4 yl) 4

hydr oxy- 5- pheny1- 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- one, _

oy hydr oy 355~ ATREUbREAISE -+ ¥iphtd s BOREN 5.0 7o YAIE She o 9L 2 &
154-hydroxy-ﬁmgh@nyﬂoﬁeKZ'-trifluronethylbipheny1-4-y1)-6,7-dihydro-t
hi eno[ 2, 3- b% r1di n-6-one

4- hydr oxy- 3- 984 =Thipm Ry e hiderl) #-cjany- Soptidinydvied 7-dibyartbiennlZsdo[ 2,3
= blpyri di n6@Pgﬂ§RE:° T T T T T T T

3-(3'-fluoro y1°4%y1) - 4- hydr oxy- 5- pheny1-6, 7- di hydr o- t hi eno[ 2, 3-
b] pyri di n- 6-4-B9dmway-3-(2'-methylbiphenyl-4-y1)-5-pyridin-3-yl-6, 7 -dihydro-thienof2,3-

4- hydr oxy- 3-,(.3"' - rretShgt hi phenyl-4-y1)-5-phenyl -6, 7-di hydr o-t hi eno[ 2, 3-
b] pyr i di n6- dHBYNdIn-6-0ne, _ _

4b ]h)F;S; ?)(;?/n g:Lé—ﬁ)édr@X?—'BOGSVJﬁ#eﬂhﬁﬁbﬂ\'eﬂyN@&D%WW—%A@JG?T-@IH}HFU-Héllﬂﬂ[ﬁ,@}@[ 2,3
253-(4' -fl ud?]@]t’fl’icﬁﬁr@n@fleA- y1) - 4- hydr oxy- 5- pheny1- 6, 7- di hydr o-t hi eno[ 2,
3-b] pyri din-g 2 (AT . ) .-~ . .

4- hydr oxy- 3-‘?9"%&? Ay siavibiphenyhd-va-Soneidin Se/-f. ditydrsthiendadr 2, s-
b] pyr i10i n6- d)pyridin-6-one,

4- hydr oxy-5- phenyl-3-(3' -trifl uoronethyl bi phenyl-4-y1)-6, 7-di hydro-th
Ceno[ 2.3 3d@quffmgr[ﬁg;gH@gnphenyl]-s-pyr?éin-a-gl-s,%dihyd?’o-t)hieno[ SrbJbyridin-6-
4- hydr oxy- 5-gpfaeny1-3- (4' -trifl uoromet hyl bi phenyl-4-y1)-6, 7-di hydro-th

i eno[ 2, 3- b]b‘p ridi n-6-one, Sg
3- (3' - cyanof-hydayt343yhydrexyyetodyipise mivdry 1t 5-®yTidii- By b G-dihidmoe[ 2, 3- b
] pyri di n- 6- t

2" hydr oxy- 5. R0 3HIRVRAIG:0m8, 0 oot hoxybi pheny - 4-y1) - 6, 7-di hydr o-t
gige?z[lﬂ, 3- bi}bytng?-r%ﬁki?')%gl—ri:r(él—pyridin5-3~yrllphenly!)é 6,77-céih drdo-thienr?[2,3- (2.3

-(4' -cyanqbi nyl-4-y1l)-4-hydroxy-5-phenyl -6, 7-di hydro-thieno[ 2, 3-
b] pyri di n- 6%?*65%51?“"%'0”9'

4- hydr oxy- 3=(@' i = AN, Lt 6,cr 7 el thi
R e L

4- hydr oxy-5 Wn-6®’ di hydr o- t hi eno[ 2, 3- 10b] pyri di n- 6- one,

- bi pheny - 4.yLioro SHBFRRDEINhyie- Py A ero &) 8 eyl 9-di FBhBn3iS-

pyri di n-6-
3-(4' 201 uor bipywlder§bnd; y1) - 4- hydr oxy- 5- pyri di n-4-y1-6, 7-di hydr o-t hi en

252" hyr oy AR B limiraybiahgr-4e 5raher KL 6.7scigio-tBieg i « i
eno[ 2, 3- b] pysyridimeer@ne, Met hyl
4' - (4-hydroxy-6- oxo-5-pyridin-4-yl-6, 7-di hydro-thi eno[ 2, 3-b] pyri din-3
- yl)bi phengrhw;%f%gyé’ ;ﬁl@,ethoxy%|phenyl—4-y1)-5-phenyE-S,T-dlhydro-thleno[z,B-
blpyridin-6-one,
25 4-hydroxy-3-(2-methoxybiphenyl-4-yl)-5-phenyl-6, 7-dihydro-thieno[2,3-b]pyridin-
8-one,
4-hydroxy-3-(4-methyl-2-methoxybiphenyl-4-yl)-5-phenyl-6,7-dihydro-
thieno[2,3-blpyridin-6-one,
3-(4-fluoro-2-methoxybiphenyl-4-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
30 blpyridin-6-one,
4-hydroxy-3-(4'-hydroxy-2-methoxybiphenyl-4-yl}-5-phenyl-8,7-dihydro-
thieno[2,3-blpyridin-6-one,



3- bi phenyl-4-yl -
4- hydr oxy-5-pyridi n-4-y1-6, 7-di hydro- thieno[2,3-b]pyridin-6-one,
20344- (3-furyl) phenyl ] - 4- hydr oxy- 5- pyy di n-4-y1-6, 7-di hydro-thieno[ 2,
3-b] pyridi n-6- one,
4- hydr oxy- 3- (2' - hydr oxybi pheny1-4-y1)-5-pyridin-4-y1-6, 7-di hydro-thie
no[ 2, 3- Db] pyri di n- 6-one,
4hydroxy3 0y i L= 4 L gin-A4-y1-6 .75 dihydro-thie
no[ 2. 31 25b]4ﬁﬁ¥?r§|¥g_3‘éﬁ% %?ﬂﬁ&yﬁm%ﬂ&ybfb}@ﬁw ARdoddafe’7 A |
4- hydr oxy- 5-thignb#, B-pyrkdid-6tahepyri di n- 4-yl phenyl) -

di n- 6-0

& tyroxy. 5 AN bR RIS e b 6 v arele

~ no[2;3- b] pyih }ﬁ-j dinE=Ome:
303- (2 -quo |pheny1 4 yl) 4 hydroxy 5. pyr|d|n 3- yl 6 7-di hydro t hi

eno[ 213- b] piyhydtony-6-(Ché; hydt&gjblphenyi -4-yh)-5-phenyl-6,7- dihydro-thieno[2 3-
3-(3" -fluor ﬁqﬁ él 4-y1)-4- hydr oxy-5-pyridin-3-yl-6, 7-di hydro-thien
o[2,3- 13]p

3-(41-fl uor 96&0@%—&5%4&%% BBy InGH T3 W pfridinAlflygr o- t hien
o[ 2, 3- Db]pyridin.-6-

54- hydr oxy- mtboxmplh@mﬂﬁpﬁ%rhyzylm%q 5-pyridin-3-y1-6, 7-di hydro-thie

23- b
 hydroxy. 3o BIARSHL N hydroxys6-gxo-ohony 6 Tilvara thienol2 & BIDidn G o,
o[ 2, 3410b] pywl)tiupheﬁyleﬂearboxyhc acid,

g[ gygro%b] gﬁxddgg&_g.y(' bl Bth%% kbR A Ds o Men b F-dgen o~ thien

4- hydr oxy- 3ﬂﬂeﬁ(3[-2fslb}63hiﬂh¢8§b1=\b 5-pyridi n-3-y1-6, 7-di hydro-thi enof[ 2, 3-
b] pyri di n-6- on

4- hydr oxy- 34 (Wdf%aﬁdﬁymmvmﬁﬁwéﬁymeﬂnowblpaerMﬁ i-B-rhepyl-6,77ditydrodr

t hi 2, 3%
254I ﬁ33£ox - ?}?i%?&@dﬂpgfn& pyri di n-3-yl phenyl) -

6, 7- dilthydr o4tlhud£¢m>o,{-2—,[3-mbﬂpyyﬂdbwcﬁw-aﬂdph@yﬂ%-phenwmﬂmmm}tm@mm&4
yl') 4-hydr o§¥- S.ER{;?E_)/L 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6- one,

3-(4' -fluor ByHdiE b| phenyl-4-y1) - 4- hydroxy - phenyl-6, 7- di hydr o-
t hi eno[ 2, 3- 420/efr@yr-B4RhyBr®te4-pyridin-dylphen hen i-67 dihydro-thienof2,3-
4- hydr oxy-3 2' 4 - di hydr oxybi g%enyl-y -Y) y - ﬁenyy gl hydr% t[hl eno
[2,3- b]pyrP yﬁl m—‘éﬁ@e

g[ gygr Oﬁ]ypi’ ﬁ( g_ g lrggfﬁmxﬁhg&@w&ﬁeﬁwﬁs@h@nwﬁ,%d?ﬁﬂréx%ﬂafzt‘é-e“

254- hydr oxbeW(IﬂW@idﬂ’@(ybi pheny1-4-y1) - 5-phenyl-6, 7-di hydro-t hi eno[ 2,
3-b] pyri di Ny

4- hydr oxy- 3- (hS/d?é@[%;% Ey%f(%%hgl%wwllW’)Ohgnﬂf‘ﬁe—ﬁﬂ'h)@r‘?"ﬂa?W@r%th

i eno[ 2, 3- b] pypyridines-onene,
4'-(4-hydroxy-6-oxo-5-phenyl-8,7-dihydro-thieno[2,3-b]pyridin-3-yl)biphenyl-2-
carboxylic acid, |

25 4'-(4-hydroxy-6-0xo0-5-pheny!-6,7-dihydro-thieno[2,3-blpyridin-3-yl)biphenyl-3-
carboxylic acid,
4-(4-hydroxy-86-oxo-5-phenyl-6,7-dihydro-thieno{2,3-bipyridin-3-yl)biphenyl-4-
carboxylic acid,
4'-(4-hydroxy-6-0x0-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-3-yh-3'-

30 methoxybiphenyi-4-carboxylic acid,
4-hydroxy-3-(4-pyridin-4-ylphenyl}-5-phenyl-6, 7-dihydro-thieno[2,3-blpyridin-6-
one,



3-(4'-fluoro-2-nmet hoxybi phenyl-4-y1) - 4- hydroxy-5-phenyl-6, 7-di hydro-t
hi eno[ 2, 3- 30b] pyri di n- 6- one,

4- hydr oxy- 3-(4' - hydr oxy- 2- nethoxyblph%pyl 4-y1)-5-phenyl-6, 7-di hydr ot
hi eno[ 2, 3-b] pyri di n-6-one, 60

4- hydr oxy- 3- (2' - hydr oxy- 2- met hoxybi pheny1-4-y1) - 5- phenyl- 6, 7- di hydr ot
hi eno[ 2, 3- b] pyri di n- 6- one,

ﬁl 2%3{ (2”(33/) 3bzf-ﬁ¥;ﬂ}5g¥ %X%l %Wédﬁ%erﬁ)érW‘)eg%ll\enylysl Y-S WidnSp’s gi wg{nos-t

54- hydr oxy- 32, 41- hydr oxybi phenyl1-4-y1)-5- phenyl- 6, 7-di hydr o-t hi eno[
2, 3- bipyridi

42 (4- hydroﬁgg‘g@%ﬁf’smdﬁemyﬂ)%\ewl&tﬁrﬂhﬁwlﬁW‘@h(ﬁ@@ ﬂalaﬂob@sarhipmdan«ﬁiqn@, o

* - _meth b P -
2 -y oxy- 4 IORG dr e RN S e o S S 2%8) pyr i

d| n- 3- 510yl )U}pwhjanﬁéleme car boxyl ic acid,

Iéle%?rzogyb]?, pcé!;%ycg'e én@et oxyh YSh%nﬁji‘S %1 54phye(n)yi g?&h%ro-tﬁne%o?zl QY droth

4- hydr oxy- 31ﬂ%ﬂﬁmﬂ6Qﬁ%ﬂEthyl 2- met hoxybi pheny1-4-y1)-5-phenyl-6, 7-di h
ydr ot hi eno[ 2, b]pyr|d|n 6- one,

154- hydr oxy-4?mﬂjfﬁi§‘l R methgnibithengt-g1ybh Sratiny66 Fhdihydroghnd{2)$4r o- t h

i enof 2, 3- b]{@y){{f g one
4- hydroxy 3 roxy - pyri di n- 4yl pheny1J- 5- phenyl - 6, 7- di hydro-t hi en
o[ 2, 310bl pyMl—lene)@u@:(e' hydroxymethylbxphenyl Slgl) -5-phenyl-8,7-dihydro-thieno[2,3-
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thereof in all ratios, for the preparation of amedicanent for the
treatnment of netabolic syndrone, diabetes, obesity, cancer,
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. to claim 141 for the preparation of a nedi canent increasing the
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Br o} I,
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14. Medicaments comprising at least one compound of formula (1) according to
claim 1-11,

andior pharmaceutically usable derivatives, salis, solvates and stereoisomers
thereof, including mixiures thereof in all ratios, and optionally excipients and/or
adjuvants,
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thereof in all ratios, for the preparation of a medicament for the treatment of
metabolic syndrome, diabetes, obesity, caricer, inflammation, cardlovascular
diseases,

16. Compounds according to Claim 1-11 as direct AMPK activators,

17 . Use of compounds aceording to claim 1-11 for the preparation of a
medicament increasing the uptake of glucose in muscular cells,



