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1 G ucoki nase activators BACKGROUND OF THE | NVENTI ON
The i nvention had the object of finding novel

W@ 2impa0es havi ng val uable 5 properties, in paP€T/ERL0AY/000653

t hose which can be used for the preparation of

medi canments. The present i nvbation relates to
conpounds that are useful in the 10 treatnent and/or
prevention of diseases nedi ated by deficient |evels of

gl ucoki nase activitgjycsokihads é&tﬁ}g%%s mel litus, and

nmet hods of preparing such conmpounds. Al so provi ded are
nmet hods of treating di seases and di sorders

BACKGROWUKBJIOPYTHEINVENTION i on of gl ucoki nase
activity or which 15can be treated by activating

Shidnvertiondad fisboniacher o rRVerRaTRGUNGRNSVing Valuable
AR89 Hadr Rk L SEARSH IS, £ (REBRA G b

ct I vat € ate
memdicamenison of gl ucoki nase is therefore desirable and
an aimof the present invention. Mreover, aimof this
i nvention was the preparation of new conpounds for the

Wh@‘tﬁ@&éﬂﬂn@é}?ﬂd?f rélét%@tta“éﬁh un@k%ﬁ&t{w&% Jee6l in thed 2,
obesity, neuropathy and/or y. 25Surpri si ngl y

treatmert dnd/adpravantionof aﬂseaslas mﬂaatedjby deﬁmenblevels of
actiyvate gl k i nase, t.h fore,. these coppoun are.
BlisokiiaSe PR bR Hs 0 aBRETnEUts o TRIRC i ranering
§uclpc§ﬁ\%bﬁﬁd§)’ﬂl%ojpr60i@ea arelRésthbds om@n*éfa@iﬁétd'ééa%ﬁg/a‘?fd
nephropathy. It has been found that the conpounds

dtseml%ns paractenzet by mnderadivation of glucokinase estivitixoewhich

i Do FrAlP b ALRTRRL Bl Rk Rle bR b Rl ferty B

eﬁa@m}e amsanbeot & ¢amprunef dfahisSnventidbn.

The identification of small compounds which specifically activate, regulate
and/or modulate signal transduction of glucokinase is therefore desirable
and an aim of the present invention. Moreover, aim of this invention was
the preparation of new compounds for the prevention and/or treatment of
Diabetes Type 1 and 2, obesity, neuropathy and/or nephropathy.

Surprisingly we have found that certain thiophene derivatives activate
glucokinase; therefore, these compounds are especially suitable for the
prevention and treatment of Diabetes Type 1 and 2, obesity, neuropathy
and/or nephropathy. It has been found that the compounds according to
the invention and salts thereof have very valuable pharmacological

properties while being well tolerated.

In particular, they exhibit glucokinase activating effects.
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The present invention therefore relates to conpounds
according to the invention as nedi canents and/ or

worg@oaeatent active ingredients in the treat menPCHEBI009/000653

prophyl axi s of the said diseases and to the use of
conmpounds according to the iéwvention for the
preparation of a pharmaceu- 5tical for the treatnent
and/ or prophyl axis of the said diseases and al so to a
Wh@%ﬁ§§eﬁﬂhvér'ﬂ%ﬁ RAGIRE reldled t‘&%oﬁﬁb&uﬁdé&é‘&ﬁa
conprises the admnistration of one or nore co
inveotidh @g medicammeémy antdiarmedicament aetive mgreénedtsorh the

B nER STk binata S pt e tAid discdsed arfeloFaryshadle
eBRPoBRdS %E:bfdih’d) & {Hé W@ﬁﬁén fdrane 'Hrépal‘a%h%?'an&\éﬁ%eu-

rats and hansters; abbits; horses, cows, dogs, cats,
tical. foAthemea&mmmm:epr@fphyFaxm @frthgtsaﬁd)dlse;apes iamdralso to a

PR 0 s S4B E 45 PR s
h8nniBIr886$ 55 bME ofl IntGr@SorAp bGP tHe tifv&HiRw tha
characterized by insulin deficiency and insulin

patiertinmeedonf suehtan admhiristratien.ng and post pr andi al
bl ood gl ucose is el evated, exposing the patient to
acute and chronic conpli cati ons (mcro- and

TRE Moy a8 putiént mhgddidty tooahy himeasspédidseir bRaMmplea

heart disease, stroke and anputations. |nproving

gri@ieseeeisht paticHlaslyhubnans Fafeptsatneiiding nyemrrathand
hhHstes: ?ﬁﬂ@sﬁo&%@#b\&gr H(g@ss ca¥Vd Afnd ?‘nodels are of
progresS|ve nature o e seaseé,

an evo

inter@istriortexperieierds| insestayationa) whee tlrmymrevmlegd sroele for the
control. There are two fornms of diabetes nellitus:
P’?E@“ﬁ”t fra PHV@Hle@e%?%bet es or insulin-dependent
di abetes nellitus (IDDM, and type 2, or adult-onset
30di abet es or non insulin-dependent diabetes nellitus
Diitieidy melltps (DM)i ialaanregrqzsasﬁﬁaadrisea%oﬁeamsabsiat&d with
[ enc

f f
aBStithaBrtesred Harsul GehepdiCand HlipaerEtinse arhpth.
?ﬁérf§§tﬁ1d é‘ﬁé}‘ |pb§t- f@t‘f@ﬁal%l&b@@ﬁk@§e '|§e@bﬁ3d3 ‘é‘fBb@lﬁ?'tﬁe

eti ol ogy and is characterized y a rel atlve I NSuU
gafi¢ntite rao}ute aad ¢beehic complicatiens gnicremand magroyascular)

gq%f eS'rg}&g}aeqeﬁsa(ygﬁﬁ Raihe o) UBeaPR. Sk 2R alpuations

bemmwnrdlofa@ ivderNiéintyhstraeel toriower mza:mxsof n
the m (Rotter et al 1990). A clear nopde of

the@@rqqram:@tleaat Quinato thenpregressivenratyer AT thesdisoase fast
MENingtredthiftth stritellySk'Hithssary to maintain glycemic control.

There are two forms of diabetes mellitus: type 1, or juvenile diabetes or
insulin-dependent diabetes mellitus (JDDM), and type 2, or adult-onset
diabetes or non insulin-dependent diabetes mellitus (NIDDM). Type 1
diabetes patients have an absolute insulin insufficiency due to the
immunological destruction of pancreatic § cells that synthesize and secrete
insulin. Type 2 diabetes is more complex in etiology and is characterized
by a relative insulin deficiency, reduced insulin action, and insulin

resistance. Early-onset NIDDM or maturity-onset diabetes of the young
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mut ati ons have been identified in MODY fam lies (Bell
et al. 1996). 5The inportance of d ucokinase (GK) in

w@lkwenseohoneost asi s has been denonstrated by PEEEP2009/000653

association of &K nutants with diabetes nellitus in
humans (MODY-2) and by alte¥ation in glucose
metabolismin transgenic m ce and gene knock-out m ce
(Froguel et al. 2003; Bali et al. 1995, Postic 10et

(RODY FEtres Fan et WHIng IndR R ABA Folnt of NIBDM Whose
one o)f our hexoki nase 1sozynes tha et abol i ze
oggﬁtomm n 'giwmhﬁiée 620139@@&@“@%;)\';% shwar rﬁg@ébf inBieritance
nown to be expressed in neu neur oendocrine,
(adpramaldgminasyi bes BRan srerest for MEDYe Al lepsh dglistict
A i . y 1. i S j k et
oG R el AN oD RIS el 8o 13067
TgbtimsetaaeesxﬁlGlﬂmLkinm (GK) imglupbse hanmgostasis has been
omeost asj enhancing jnsulin secretion from . .
dBaERRal by e PR ot BRomuRarts B AiRbetesmBlifys oy
] . . P . . )
pifarg MDY, Datd by SREIABrih GuaRE BEILIBHER traricterte
ntigg ant gemei knacked ud usiced 7 rap et et ab 200K ; Bali cxtaé O35, Poséc
gn qéyggse and facilitate glucose-induced-insulin
ekl n. The multiple mechani smof action suggests
that GK activators will exert 25their biol ogical
effects in diabetic and obese patients by inproving
GHhalswylsnewn asdiBxofinaseddy’ eniar isranssofiiipuc hepekinase isozymes

' | [ h . of By
g8 peaBeice BEGL 16 Blucpafa BRoRERERielh. AREEH b
kAbWA 6 BeSexprésdet! RMdurhpaé@dehbatrifecals, inepheicyted hhd
restore 30appropri ated ﬁancreatl ¢ hornones and

papefeatic selisapdinlays @ 6apirabralg tmwholeseRemeasiasis

(BBAFSKDY P 9L I R ol AR SEXEiose
sarsarifonasektroitng pfaama glucose Goncedstasis ®yasrtha@cingeinsalin
Di sease: From Basics to Novel Therapeutics.

segrghian &om pancrepdic fvaelscand slucosmelabrliemsin E)ié)ﬂ%arsbut
a%%sb%/l incr aars(ﬂ%r GL%quA'ecretion from L-Cells. B-cells, glucose-sensing in
the arcuate (ARC) hypothalamic nucleus may depend on GK to detect a
rise in glucose and facilitate glucose-induced-insulin secretion.

The multiple mechanism of action suggests that GK activators will exert
their biological effects in diabetic and obese patients by improving the
overall body glucose awareness which provides rational expectations that
enhancement of GK activity would be a novel therapeutic strategy for
metabolic disorders. It is anticipated that GK activators will restore
appropriated pancreatic hormones and incretin secretion coupled with a
suppression of hepatic glucose production without inducing severe

hypoglycemia.
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(1990): Theory and practi ce‘hfkl n and Porte (Eds) NY,
378-413 10Bel|l et al 1996 Froguel et al. 2003 Bali et
al . 1995 Postic et al. 1999 15 The fol |l ow ng

Wildert JE-PhavhbsdkiBase g6né fameyl IhrGieoKkingsé and GRceifc
ﬁ ecification of the present application are known in

aget FramdBasies to NevelvEieraped C%@éﬂ“@@@@ﬁi%&@?@(
hi-qph 3
?@1&%@@% Ay rR/anE{L%B lglA ESg BAEaIPKaRJRO3YbAC ac

Md?sdwékyt I, wmlaeesascmmm ie3ati.d
t hi azal - | am de, 25Thi ophene 3-carboxylic acid

Mﬁtﬁ%PS'W MeMagnusan dite esis Glugakingas angGlypemic
DINR, FroBicto NBvel Therapeutios. BaselKaraer, 2004

Rotter ebabl Dnab@teslmé]html(aggd)a ,Theory and practlce R|fk|n and Porte
g%(ﬁl\/tét WI - %& propyl - t hi ophene- 3- car bonyl ) - am noFt hi a
c%m) sl ic acid ethyl ester, 35

By 4 i ophene- 2- car boxylic aci d
Belh/%gor %g§l am de, WD 2009/ 106203PCT/ EP2009/ 000653

Froguel et al. 2003

Bali et al. 1995

Postic et al. 1999

The following structures which are described in more detail in the
specification of the present application are known in the art. They have
however never been described as GK activators.
5-Propyl-thiophene-3-carboxylic acid (5-chloro-pyridin-2-yt}-amide,
5-Propyl-thiophene-3-carboxylic acid thiazol-2-ylamide,
Thiophene-3-carboxylic acid thiazol-2-ylamide,

Thiophene-2-carboxylic acid thiazoi-2-ylamide,

6-Methyl-4,5,6,7-tetrahydro-benzo[b}thiophene-3-carboxylic acid thiazol-2-

ylamide,

4-Methyl-2-[(5-propyl-thiophene-3-carbonyl)-amino]-thiazole-5-carboxylic

acid ethyl ester,

5-Methyl-thiophene-2-carboxylic acid thiazol-2-ylamide,
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5 5-Propyl -t hi ophene- 3-carboxylic acid
i soxazol - 3-yl am de, and

wa2mofreihy | sul f anoy1- 5- met hyl - t hi ophene- 2- car bBX/EP2909/000653

acid thiazol-2- ylam de These conpounds are discl ai ned
fromthe conpound claims. TOBUMVARY OF THE | NVENTI ON
The invention relates to the use of conpounds of the
formula | 15R1R4 R3(1) 20in which Rl, R2, R3 and R4

i ndependently from another denote H, A Hal, Ar, Het,
OR12, S(0)R12, NR12R13, NO2, ON, COOR12, CONR12R13,

SERPYLORIEhedRE 2EDGMABERId NBX3S8FBMRBAMIEQINdOR1 2,
SABH, SOnNNR12R13, 0- A-NR12R13, 0- A-OONR12R13,
0- A-NR12COR13, 0-A- Het, O-A-Ar, A-Ar, A-Het,

SO B£8R gy i o
bermidecycl es WO 2009/ 106203 -6

These compounds are disclaimed from the compound claims.

SUMMARY OF THE INVENTION

The invention relates to the use of compounds of the formula |
S

R1WR4

R R3

in which

R’, R? R®and R* independently from another denote H, A, Hal, Ar, Het,
OR'?, S(0),R", NR™R", NO,, CN, COOR™, CONR™R",
NR™?COR™, NR™?CONR"R"®, NR"2SO,R", CHO, COR™, SO4H,
SO,NR'’R™, 0-A-NR™R", 0-A-CONR'?R"® 0-A-NR™2COR'3, O-A-
Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het, S(O).-A-Ar, CONR?,

one of R® or R*denotes

_R5
NT oy,

R’ denotes one of the following heterocycles
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R7 R6 ,.,.R8R8 NL | NNRO(111)NNI R9 (1V),
PCT/ EP2009/ 000653 N-N NNARB\ . ..i4 ...,..

W@ Xiop/10égRe (X1 1), S R6, R7, R8 RO and R19 PEHBPI09/000653

i ndependently fromeach other H A OR12, S(0)R12,
NR12R13, CN, CONRI2R13, NRIZZOR13, NR12CONRI2R13,
35NR12SONR13, COR12, SO8H, SO NR12R13, 0- A- NR12R13,
0- A-.

R7 R7 NN R
R6 R8 R8 |
= N=
- l - | SN R
~ ~
N" N7 CRogyy N7 TNT TRo gy R10 W),
R7

R7 R6 i)y, N" R7 %, R11 (X),
R
N—N N—N
N/ N A
N~ g~ R6 N “R6
(X1), (X1,
R11
R11 N R6
\N_N N/
N I\ \ R7
N R6 N
R8
R7 (X, R9 (XIV),
o)
2 R6
N
\ /)

R® R’, R® R® and R denote independently from each other H, A, OR',
S(O)R'%, NR™R™, CN, CONRR™, NR™COR", NR'?CONR'?R",
NR'SO,R"®, COR', SOs;H, SO,NR™R™, 0O-A-NRZR", O-A-
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7 _ CONR12R13, 0-A-NR1200R13, O A-Het, O A-Ar, A-Ar,
A-Het, S(0)"-AHet, S(0)n-A-Ar, R11 denotes H,

WO\2003100283812, CONRL12R13, COR12, SONnNR12R13, A- APCT/BP1469/000653

55(0)n-A-Het, or S(0)-A-Ar, R12, R13 in d ependently
from anot her denote H, A Ar’/or Het, 10A denotes nono,
di or ternary with =S, =NR12 (imne) and/or =0
(carboxy) substituted branched or unbranched al kyl

ith a6t s Bngy_at _AL 3 . “A-
e alRead by o e OB eDA L A REAr Ko etey-A

- CH=CGletgBOpsA#Td/ or 1-7 H Atons by F 15and/or d or
cyclic alkyl with 3-7 CAtons where 1-7 H atons m ght
be replaced by F, O, OR12, SOnR12 and/or NR12R13, Ar

th uRst| d PR3 (Hhp12 Y1300 )
B R e ooy e 5 SRR SR R e AHet,
Ar, EO).-B8R1et, oBSPREA;ANRL2- 13, 1-( NO2, ON, CO0R12,
CONR12R13, NR12COR13, NR12cONR12R13, NR12soV< n-13,

CHO, COR A-NR12R13, 0-A-00NR12R13, 0-A-NR12COR13,

12\ olt3t; , A et 1S 0) n- A Ar
R trdpehdiinty ol oo der A e

denot es npbno- or binuclear saturated or unsaturated or
romat,i c heterocycle with,1 to 4 .. Q- and/or S ataqns
A RS rone diatdeGereinshombiey ymineraih=5k Gefbow)
di , SabSRUedbrateRdd HHRUHDrAnEHRA My witiial12 élatol where
OR12, S(0)R12, NR12R13, N2, CN, 050R12, CONR12R13,
NR12C0R1Bvo RRires H12 BIGpINRE2SPlaRIy OHS, SQRQ2, NH,

SOBH r<p-'13, ~Q AN 3, O A R13

o- AN DIRES At i CRERtSEE apdlof 1L RS by F

S( 0) anérdratl, orsyR)ie atkyWwith 357 TSAteThRwherand? ef-ateis might
be replaced by F, CI, OR", SO,R" and/or NR?R",

Ar denotes unsubstituted or mono-, di-, ternary- or tertiary- with
autonomously from each other A, Hal, Ar, Het, OR'?, S(0),R",
NR'R", NO,, CN, COOR", CONR™R", NR"COR",
NR'?CONR'R"™, NR"SO,R"®, CHO, COR", SO3H, SO,NR"?R", O-
A-NRR™, O-A-CONR™R" 0-A-NR™COR", O-A-Het, O-A-Ar, A-Ar,
A-Het, S(O),-A-Het, S(O),-A-Ar substituted Phenyl, Naphthyl or
Biphenyl,

Het denotes mono- or binuclear saturated or unsaturated or aromatic
heterocycle with 1 to 4 N-, O- and/or S-atoms that might be mono or
autonomously from each other di, ternary or quad substituted by A,
Hal, Ar, Het, OR"?, S(0),R"?, NR"?R"™, NO,, CN, COOR",
CONR'R™, NR"COR", NR"?CONR"R", NR'?SO,R", CHO,
COR™, SO3H, SONR™R™, 0-A-NR'™R"®, 0-A-CONR"R" O-A-
NR'™COR'®, O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het, S(O),-A-Ar,
=S, =NR'? and/or =0;
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8 Hal denotes F, C, Br or I, nneans 0, 1 or 2, 5 for
the preparation of a nedicanent for the treatnent of

w@r@baoess nel | itus. In a further prefePCBEP2009/000653

enbodi ment the present invention relates to
10conpounds according to the8above definition, wherein
one or nore Rl, R2, R3 0 H 15R1, R2, R3, R6, R7, RS,
RO and/or R19 do not forma satured or unsatured ring,
RL is not Ar or Het, 20if R2 = Ar than R5 not
Pyridine, if RL = Hal or M@ than R2 0 H, and 25if R5 =
il dzaotes, F1ORBrR® |j s not COOR19 or CONRL9RL1, or CHO
or CORI. Very preferred are for exanple structures
according to above formula (1), wherein 30 Rl and R2

r JJINR12R13 R3 is H, and 35R5 is thiazole,
&":‘?@P%Br i(ol?nzgubst ituted thiazole. 9

for the preparation of a medicament for the treatment of Diabetes mellitus.

In a further preferred embodiment the present invention relates to

compounds according to the above definition, wherein
one ormore R', R, R®#H

R1, Rz, R3, R6, R7, RB, R® and/or R"® do not form a satured or unsatured

ring,
R' is not Ar or Het,
if R> = Ar than R® not Pyridine,
if R' = Hal or Me than R? # H, and
if R® = thiazaole, than R® is not COOR"’ or CONR'"R"!,or CHO or COR'®.

Very preferred are for example structures according to above formula (1),

wherein
R' and R? are A or S(O),NR"*R"
Ris H, and

R® is thiazole, preferably unsubstituted thiazole.
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In this enbodinent, it is particularly preferred when
Rl and R2 are ethyl or propyl. In a further preferred

weedpodiogreht the present invention relates to aPGPEBWEFS00653

for the preparati on of conmpounds of the fornmula I and
phar maceuti cal |y usabl e deri¥atives, solvates, salts
and stereoi soners thereof, characterised in that 10a
compound of the forrmula (a) a conpound of fornula |11

) o |
lﬁm&bﬁommh@@af @%Jlglﬂrééﬁea%% RN&Hd ﬁf?o%%’ etgpﬁor

of RB or R4 is erein 25 L1lis d, Br,

reacpropyl.esterified OH4group or a diazonium noiety,
30is reacted b) with a conpound of fornula (b), - 10
- L2R5

In a further preferred embodiment the present invention relates to a
process for the preparation of compounds of the formula | and
pharmaceutically usable derivatives, solvates, salts and stereoisomers

thereof, characterised in that

a) acompound of the formula (a) a compound of formula Il
S

R1\§-IR4

R2Z  R3 (@)

wherein

R1 to R4 are as defined above,
one of R® or R* is COL'
wherein

L’ is Cl, Br, I, OH, a reactive esterified OH-group or a diazonium

moiety,
is reacted

b)  with a compound of formula (b),
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W@ RAPONED3 y

I L2, L3 are independently fromone another H or a
metal ion, and R5 is as defined above. 10 and
compound of formula Il obtgHqu by said 15reaction
with an acid, to obtain the 'Salt thereof. In general,
the conpounds of formula (a) and/or fornula (b) are
new. In any case, they can be prepared according to

et hods knewn irgghe art or anal ogous to those
procedures. Z®°ln the conmpounds of formula (a), L1 is
preferably C lsBr, I, OH a reactive derivatized

OH noi et y, esﬁecially a reactive esterpji ed OHnoiety,
for exanple an al kyl sul fonyl oxy-noi ety conprising 1 to
6 carbon atonms 25 (preferably nethyl sul fonyl oxy) or

and @h¥tesigl fonyl oxy-noiety conprising 6 to 10 carbon

at ons %preferably phenyl - or p-tolylsul fonyloxy), or

di azoni um noi ety, nore preferred G, Br or | and even
nore, praferred .G . 30l he conpounds, of formula (b),
12 hiior %5 ndSperdenlitgmenis Baoter £ o ARl lon. ahd R’
activates Khy dRdL gbowP it is bonded to, for exanple
a netal ion. Suitable netal ions are preferably
selected fromthe group consisting of alkaline netal

i ons | k qu -earth netal ions and al um niumions.
Espe%?ippsoﬁ E?erred netal ions are al kaline netal

ions, of which Li, Na and 35K are especially

preferred. In case of nulti-valent netal ions, the

net asolaying andéion treatingnibeurampeind of fammala W obtained by said

ggggrl)e %E‘g’gwag‘&g8368%8%%%?'%‘*@6%%unds of formula

IV and one or nore netal ions wherein the ratio
bet ween conpounds of formula IV and netal ions is

Wegricanin N ROMREUDES ohigrmyfia (Meand/oriormend &) atedwvdilng.
Ay th& rtH%féaﬁbe?rgbgmoog@éorrain@qg/ M&thods known in the art or

electroneutralit
analogous to those procedures.

In the compounds of formula (a), L' is preferably ClI, Br, I, OH, a reactive
derivatized OH-moiety, especially a reactive esterified OH-moiety, for
example an alkylsulfonyloxy-moiety comprising 1 to 6 carbon atoms
(preferably methylsulfonyloxy) or and arylsulfonyloxy-moiety comprising 6
to 10 carbon atoms (preferably phenyl- or p-tolylsulfonyloxy), or diazonium

moiety, more preferred Cl, Br or | and even more preferred CI.

In the compounds of formula (b), Lz and/or L; is preferably H or a moiety
which activates the amino group it is bonded to, for example a metal ion.
Suitable metal ions are preferably selected from the group consisting of
alkaline metal ions, alkaline-earth metal ions and aluminium ions.
Especially preferred metal ions are alkaline metal ions, of which Li, Na and
K are especially preferred. In case of multi-valent metal ions, the metal
ions and the compounds of formula IV form a complex containing one or

i sol ating and/ or treatPGEHEPINE/000653
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WO pwofgp@8Ence of an acid bi ndi ng neans,

The reacti on between the conpounds of fornula (a) and
conpounds of fornula (b) is preferably carried out in
for exBGYER20091600653
or nore bases. Suitable acid4binding nmeans are 10known

in the art. Preferred as aCIJ bi ndi ng means are

i norgani ¢ bases and especi ally organi c bases. Exanples
for inorganic bases are al kaline or al kaline-earth
Iﬁlwemdrnlmuncw tfefiormelzolV ahd aherr-rard et ibenaherein ke

I | kal th, bj b t ther salts
B3t beRe e nPauhds o Binniva %p"rﬁé‘@ai?qq%és%gpenamg on

R @él%ncg?ﬁfrﬁi ﬁ@téﬂ iOh( S?%béél‘%ll o fRAUKE ofsﬁ%)ﬁ'hr&m\
cesi um anpl es for ofganic ses are trie
anfiypieganestiafity. ani ne (DI PEA), dinethyl ani I i ne,
pyridine or chinoline. If an organic base is used, it

i s advantageous in general to use a base with a

okl reastiaPbetwdditthe Sormp &l agIzﬁg}

tenperat ure enpl oyed du‘?l @%%ﬁ;@m&iﬁ% mﬁ@@r‘fdé o
fypuda &) is peeterably sarred ovigiarthe prasendesoftan acidrtipging

I tlontl sar rally.in the range
e, PR e & T Bords SRR Soihedlon e 9o
khewn eame it E’reférrbb%sfaﬁﬁ@ﬁmdlﬁ nféaﬁé%qﬁorgﬁﬂlczéés{b% and
respective reaction conditions. Suitable redaction

eppsa I%rgaewdba%sfa Everaleafardnergamis h@edas aknecauqaune ohe

h
faline-SanfRAROSabE Akl (A Hd-Bdh EaRhafes aPo
alkatise gea&e&:hé-yealrﬂheblcarbbhate”s&ﬁmhéQsﬁﬂteﬂofiﬁ ek 448 and

52 Lﬁ]rabl% BO 30mn and 12 hrs and especial |y between
kaline, on Akralingnearthietals, prplesablly s potagsiumbsedium, isatsium

Shetud, Banfe SRR kadiE basss Hy i et APine. diisdrRRY! ethy!

-@I@ITEQE(‘[BPE‘POI dmnmthglrammerpqmdm or chindkitk. hy gk 6RO Base is

t t hyl 2- di chl or oet h
G4 4R b aoRaRe W aRnetab e e o RN AcpraingRgint that i

Iﬂbﬁ@hﬁh‘aﬁ the Highekt reBtiempeth E‘EJmﬁ)Ib?é’Jg’Eﬂﬁﬁé‘%e reaction.

-propanol , n-butanol or tert-butan ers; suc
fél%&QI@IIy wefereed agiorgae bpse isdisopropyltatayiyaniobur an
(THF) or dioxane; glycol ethers, such as ethylene
gl ycol nononet hyl or nonoet hyl ether or ethyl ene

Reégctidn tithesahy beRERAY it HalHTR) bethRleP@me ﬁHﬁDte@Sand

acet one or butanone; am des, such as acetam de,
BvRERIIdaYacdereRding on the reaciyity of therespectie cpmpounds and

the respective reaction conditions. Suitable reaction times are readily
determinable by methods known in the art, for example reaction
monitoring. Based on the reaction temperatures given above, suitable
reaction times generally lie in the range 10 min and 24 hrs, preferably 30
min and 12 hrs and especially between 45 min and 8 hrs, for example
about 1 h, about 2 hrs, about 4 hrs or about 6 hrs.

Preferably, the reaction of the compounds of the formula (a) with the
compounds of the formula (b) is carried out in the presence of a suitable
solvent, that is preferably inert under the respective reaction conditions.

Examples of suitable solvents are hydrocarbons, such as hexane,
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10nitriles, such as acetonitrile; sulfoxides, such as
di met hyl sul foxide (DMSO); nitro conpounds, such as

woRapamedhane or nitrobenzene; esters, such asPE&L/BR1009/000653

acetate, or mxtures of the,said solvents. Polar
solvents are in general préW%Tred. Exanpl es for
sui tabl e pol ar sol vents are chlorinated
15hydr ocar bons, al cohols, glycol ethers, nitriles,

ﬁéﬂcﬁ@&naégﬂeﬁ Wehoghdew I ndbroyiss dhieireaéd higraearbons,
preferred are am des, especially dinethylfornmam de
{Udks trithorethytarts, dn2-dichioroethanes tateachirogmethang .soner s

including E, Z isoners)  2Qand
éﬂfPR?é?f&ng"c!‘iPéQB‘eg %%Lﬂ%‘ﬂm%oﬁwgt%%ﬁﬁel'a%g%ghnds
i L ' atbutaaol, esitdrgesich as diethyl
|§n%§rg?%h§2 no%dggﬁﬁléq‘gg&n%gaﬁgﬁstemhi lf:h formow n v t?)st Ir:aei):
ethenaisaptopatethes, tetabydrofaendiT ) airdioxasie; ghgrpetbers,

- i h t t

el am ey fsnel o o) TBabuBlF B AR CRIni2thener otpyiope ghyeo
éiﬁfetﬁ%%fﬁé@@didl%éﬁlé@n@é, suBR ascagEIONe B Batamotiengntides,
the invention and al so so-called pro-drug co F_l 3
Sehrasdeceigmide, dimathdacetamidk en dtraewdﬁﬂrremﬁgﬁm SJf
t.he f la | ich h ifl | i
e N fgreBhie PUBIERL T8 o Aokt |

] S@)it ﬁiho&fcﬁn;b@mhdf,mch@a\tﬂldod_ ﬁnltetha:rﬁa oqmmb?mem;f%m,

e active conpounds according to the invention.

a@eaaeﬁ%apeggmzonm%wﬁ‘?g s3ig solveRiS APt SONRRIRAIE
iﬁ' eg}eeg%ﬂ%%f’%?%cﬂ%mﬁleg §6¢ MfabYes Eo%fr sbVRnfLaRAHIgnated

e 1nvention, as I escribed, for
Bydrapamonisnalcohols) glyebbetmers, Titrile®] a61d¢ed 808 sulfexides or

[ "ef fecti t" . th
OB R BRTee); Moka Preler a0 A8 erigeevesn st Sar ey
gﬁmﬁﬁﬁjﬂFyiological or nedi cal response which is
soug or

aimed at, for exanple by a researcher or
physician, in a tissue, system aninmal or human. 1

0
In addition, th xpression "th ' f. '
The invention Aiso telatesn ihe rgﬂl,so&%gZﬁggﬁ‘wq £ 2 id&ihbteye
SR4 ke H9ﬂr@‘té’§aﬁé‘ BbR@tedy\bOtheas conipdierisl Betvatdy of the
anount, “has the foll ow ng consequence: 15 |g§goved
lggulgs onto

tomabupds arétakenrg, mpae adductinnsoef igertfohant

mesgc?r%;%bur?dsn which form owing to their mutual attractive force. Solvates

are, for example, mono- or dihydrates or alcoholates.

Pharmaceutically usable derivatives is taken to mean, for example, the
salts of the compounds according to the invention and also so-called pro-

drug compounds.

Prodrug derivatives is taken to mean compounds of the formula | which
have been modified, with, for example, alkyl or acyl groups, sugars or
oligopeptides and which are rapidly cleaved in the organism to form the

active compounds according to the invention.
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drome, condition, conplaint, disorder or prevention of
side effects or also the reduction in the progress of

w@2apsesr, condition, disorder or side ef- PCT/EP2009/000653

fects or also the reduction ?Q the progress of a

di sease, condition or disZOg der. The expression

"therapeutically effective anbunt" al so enconpasses

the amounts which are effective for increasing nornal

Fhgsé alsmginchidef biodégradabRbpdlpmer mieeivhiivas off the doshpd s

to mxtures qf the conpounds of the fornula |

2ECY NG ‘?18 IRYRNYOR, &§tis ggscrikad. deuaxanaple, i lited Rrarm.
i _agt rs, for exanple in the ratio 1:1, 1:2,

%i§Z§E§qu?9g?elzlo, 1: 100 or 1:1000. 30 These are

particularly preferably m xtures of stereoisoneric

SREEPIRRIan (Ristg STaPGTt MARDE e AN megieRERent or

E%%%&Q@?Q&%ﬁg%@@&l @Fﬁgﬁ%%uéeéélﬁi?@g%gogﬁ%d%cal re-

ow, the radica and paraneters
Blemnse: Whichearsongbt onained atl féroexarhpleftyr avésedrchemdrastsysi-
ex rlesski i ndi cated ot herw,se. A denotes alkyl, is
HRBr Wit é%“?’lﬁyﬁ%é‘i”)aw“ CLRUMAY: and has 1, 2, 3, 4,
5, 56, 7, 8 9 or 10 C atons. A preferably denotes

rre%ﬂ%l., furthernore ethyl, propyl, isopropyl, butyl,
Insaiditign,, the cexpreasjon dhetapautivally effedtiviet dreount’ enedrsoan

ght} maehy ofmeed Wi eq Eomeibansine Ribisft Who Ras.notye-
cgivdd tris Byhdqen| as the followingconsbqdrence2, 2- . 2, 3- or

103, 3-di met hyl butyl, 1- or 2-ethyl butyl,
1-et hyl -1- et hyl propyl, 1-ethyl-2- nethyl propyl,

; . i furt . bl
apkozed Beaimént neplifG e BERIH G affladh o i . -
qh{oerﬁee rcm;lmldj;t}dlhe ngltrmﬁaiat, Pérorber;/dt)]m;lgrellenﬂon l&f sifle dffcedts l@r 8lso
ons, prefera e , e ., propyl, isopropyl,

ey R UG PrOGESSl HiSepes i cdtian, dissndsn of Jidk -
febts bruaE9MRé PeductiBRNh e PRIGRELO¥E aWisease, condition or dis-
O1,dé,r1-tr| f1 uoroet hyl.

rder.

The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.
The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

For all radicals which occur more than once, their meanings are inde-

pendent of one another.
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Moreover, A preferably denotes unbranched or branched
al kyl having 1-10 C atons, in which 1-7 H atons may be

WO apbaee® by OH F and/or d. Q/cl oal kyl pref ePGHED2009/000653

denotes cycl opropyl, cycl Obﬁ{ cycl opentyl,

cycl ohexyl or cycl oheptyl preferably denot es CH2
oder CH2CH2. R1 and are independently from
anot her chosen fromthe group 3000n5| sti n%hof H A
Aldve 5 Below, Ah&F3dichiR1ARLBaraN@er< R t€BIRAAd n have the
CONR12R13, NR12COR13, NR1200NR12R13, NRlzs&ans CHO,
rasanings $uticatedfoy telorrarta |ainlesgaxmeesslydndicaigdrotbeandse.
0- A-NR12COR13, 0O- A-Het, O0-A-Ar, A-Ar, A Het,
S(0)n-A-Het, S(0)n-A-Ar, preferably A A, SOA or
ﬁ@@ha{&%l@@sus u¥PaRon&d uﬁfaw)smlfaﬁea@a%maesa 2, 354;5,

d f I
o7, 8 1) ceé’u%yfsé opusterably QROtES ety YR BIRE th,
t
é?op?l |s%(§) ;gﬂ %grﬂ}fkl Fé’c—’bqul r?ff%r?b%l?ilnft'u?tg%mﬁ?é‘%b
gentylm - A- m:ﬁmelbyibatwn 10 1,2m0r @r2-dimethylpropyl, 1-ethyl-
met hyl am_no) pheny

p- ( ( hy,

RIAPHoBEX Yoty | Zphangl 4- raethymengﬂ ﬁ1acét£ o h%ﬁyrz?’ or
R +

s

me(HyI;NodththQL anil (2 ttieethylpropyl, further preferably, for exam-

N- di met hyl am nocar bonyl)- phenyl, o-, m or

FHB(W@PFR/T‘QYH%O) phenyl, o-, m or

p- (N, N-di et hyl am no) - 10phenyl o-, m or

p-fl uorophenyl, o-, m or brom) heny

A veoy patiicoldrly weferablydierpigmtkwh@wng dn 8m’3d6) éﬁéﬁw

%togﬁlpégﬁé%}&nrﬁ%tﬂw ﬁ%)@? 8%%?%%3)%{%}égbytymlsc%u n¥| sec- buty!,

feriL Sty pRRenyhexyd- trlflUbro@rﬁetﬁylapehbdﬂlubﬁcﬁathyl ar-1, 1nh-trlﬂuoro—

p- am nosul fonyl - 15phenyl, ©o-, m or p- carboxyphenyl

ethyl. m or p-carboxynet hyl phenyl o-, m or

p- car boxynet hoxyphenyl, further preferably 2,3-, 2,4-,

2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-

Qlo%oveg, A- pre&réblycderﬁ).ttgs gngﬁdmheommyéncma&alkylma%ng 1-10
or i by ono

&' afomsnin Wbtﬂ'i‘ewl a3oiS rpay be ,g;e DAcad pdéghg@ﬂd/or cl.
gxgbéwgé%aﬁéﬂagﬁfegﬁ&% cgﬁ og cé/cfdﬁLﬁﬂocydgpmno

am no- am no- 5-chl or0- or
Syaohexyl 6r cidloneptyenyl , 2-nit f 0- 4- N, N- di et hyl ami no-
or 3-nitro-4-N, N-di net hyI am nophenyl, 2, 3-
di am nophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or
Y trlnethoxyphenyl
& Fﬁ %régly%ﬂ%gﬁ}oédo%ﬁﬁz;?ﬂz p-i odophenyl, 3, 6-
25d| chl or o- 4- am nophenyl 4-f 1l uoro-3-chl or ophenyl

& G2 ad BRIRRIEAN rof SAeinEt HRCSS B RRAEY
bl oo it o comm
SRt ! 5083’ ﬁf@@@@iﬁ?mﬁs@@r{%@@ ol
BeRR SRR S LR B A CONEF & b NRICOR', O
AIGES R ARS - A-AP] Asestp §¢0), V,Q—Hét S(@)nWArsptEfenabﬂy ApOA,

Het denotes or, exanmple, 2- or 3-fur
SOA or S(O), NR1f2 i EXATP Y
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2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or
5-imdazolyl, 1-, 3-, 4- or WO

WQo®9/14262 03PCT/ EP2009/ 000653 - 16 - 5- pyr azol BCT/ER2009/000653

4- or 5-oxazolyl, 3-, 4- -i soxazolyl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5- |s1 hiazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimdinyl, furthernore
preferably 1,2,3-triazol-1-, -4- or -5-yl,

Alrd’erfbtéé if8Z 8karhple, phengl, 0°; mL or p=toiyl, & tretdrqzeinylphenyl
, 2, 3-oxadi azol - 4- or -5-yl, 1,2, 4- oxadi azol -

3-
0—5Ffvl0r pspropglphenl, £di Iarz@rpzisoempy@fgﬂnyl o-, m- of p-tert-butyl-

2 hi ad
4 tsl a8:f%§'%6{7$f‘¥1&{ é’ mygoa@ 'fotf’h%&/'aém 3-r02-
amnr‘fb H&n g?'d ndoldrf M-meithyfémlio)gmyylo, , th- or p-(N-etioyl-

en2| m azo
awninndamryl)phqnyi =, Mz0r p@cef%mdaph?%'eﬁz’dByP'aEdT‘%hoxy'

I
Fienyhic Enaygi-?t%xva'*?&%%-aég o g-etfioyddtbonypmonil oo m-
ot p-(M:N- dﬁneth(jtanﬂhoYmew,lcsptrhloapte\yN ~dieth@amiBecarbonyl)-
7-benz-2, 1, 3-oxadi azol y

heqyl. ol 571 orp (N-gthylafmmq:)pl%e@yl 0= m-oqr @(Ng@&[ﬁtny}pwno)

. ., oD~ _7-
ey, T tudonBngs oL Hob: Bromapnefys o% - Brp- 7
clﬁor?phegfll of, rB- ar-bt(metbylﬁumenamﬁor)gfhenyﬂ -t marorp (methyl-
it e ARk b UL

azol a2 reC L _

G ol RS S gr Aoty RN oo B HE b drmimaereng
yll husn'alorcp da!tboo(yphemﬂ @xmrmrep Caﬂwxdn‘m}lwlghg:yl o-, M-

P GPSHOXVFQIP iletivh féiaer oy 4&?59 2. % 2435 56 P

3 %Mﬂu%(r@@ﬁeﬁy(lr grs-i 3; 4~h2 63y2 6-, Ir23 3-1 o B)ﬁddilchlbfophéhyl 23-,
O -

23- p@/ﬁf éﬂ @-I, ,3 4--or 125 djbro;gnmhqrml,,?dﬂnw 2 &@pftccgﬂm,ndl % 5-or

%,% d| glreyypggrgkrﬁéﬁyﬁro%@ﬁw 319 aflnlnq i_zchl?racl)go alrﬁ‘mo-

Q—cﬁtdi‘bhmdémﬁb- -chloro-- 2»anﬂno-546rﬂ§1rc d)ylz-amlno -6- chlorophenyl,
2, 3, 4-t et r ahydr o-

ZWtﬁgrﬂrNI)N dimethylaming- 653 rurtr%-|4plgrl‘ﬂ glprn; hylazmnogheayl 2,3-
Qaﬁﬁﬁé’@i’éadﬁ{}ﬁ 8.4 eé,d'f?gxaf&g_,:z,a_t,?_ o r@f4,54rl9l¥lbfﬁﬁﬂenyl, 2.4,6-
trimethoxyphenyl, 2 hydroxy-3 5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2, 5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-
méthoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,
3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chlorophenyl.

Ar preferably denotes phenyl, which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal and/or O(CR°R’)R°.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,

2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or
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30-5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrim- dinyl, 1-, 2- or

w@2pppeneyi nyl , 1,2, 3,4-tetrahydro-1-, -2-, - 3PCT/EHB2009/000653

-5-, -6-, -7- or -8- qumolyl16
1,2,3,4-tetrahydro-1-,-2-,-3-," -4-, -5-, -6-, -7- or
-8-isoquinolyl, 2-, 3-, 5-, 6- 7- or 8-

3, 4-di hydr o- 2H benzo- 1, 4- oxazi nyI further preferably

- B-Bymerblyy, | 22ngdbosxagolyl, .3- MAomdwdaQa@dIznxapaﬁsmhuazolw

2, 3- et hyl enedi ox 35 hen I, 3,4- ethylenedloxypheny ,
$-441 o pisshigraly %)ﬂ eﬁe@lr Wﬁﬂeﬁyl* - @r 6-pyrimidinyl, fur-

R M R B Pt pr Syl iazok s or S
2000/51e6208KCTY, ZB20MHHISLKEE D541, 1,2,4-0xadiazol-3- or -5-yl,
ydr o 5- benzodi oxepi n- 6- - 7- yl, furthernore
3 gf‘éF”c%f qzoizsoarwar%éntmqﬁma er—glyl 1,2,3-thiadiazol-4- or
f
SIS HLORPAI RN, L2 DI S0 AR o,

ﬁasomg!ollyltb 2 M-d?&bdhnmnd‘aaﬂ}ﬂm-., 2403 1a- By 6ber MAGazo-
t ubst|t7ut ed by Hal, A and/or (CR6R7). Het
1 g’ul‘g B sbemrePYiRERIYIed- fyrr 82 i-yar 7-benzaxeapiyl, 3-

yriszel ¥l v- Béﬁi@&@éiﬂl |, 20RYr8.0BY by 7ft%d‘?z'3>Yllnaz$IDI' 9. 5 6
thiazol yl, pyridyl, raziny pyr i

pyﬁrbj%rzmsqﬁhlazobyhzbl 54, 6- |0$<7xbﬁrul 9]1,,3-oxad|azolyl 2-, 3-, 4-, 5-,

3 | d [, .
Eg%o‘{]ﬁﬁg‘c Yﬁxﬁdr%az%rgr 1m('1 az%'goql%'&%lx'oﬁyﬁ ﬁmiﬁfh7- or
- _ e or
O O s T O S daclingic 5- BY e inoy @i 2373, 5-
ave QirﬁeZUerﬂﬂoé Sroxadiny diurthes pe&feraiﬂyﬂtmbeammexol 5 -y,

SSEER AT BYF, 24 SLEPAIARR £l AT 511, Y T

d{]azensiymn relates, in particular, to the conpounds of

t he

The heterocyclic radicals can also be partially or fully hydrogenated. Het
can thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-
dihydro-2-, -3~, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, V
tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, 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-, -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-mor-
pholiny}, 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-pyrimi-
dinyl, 1-, 2- or 3-piperazinyl, 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-benzo-1,4-oxazinyl, further preferably
2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxy-
phenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-
dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)pheny! or also 3,4-
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formula | in which at | east one of the said radicals
has one of the preferred neanings indicated above.

W@2ime/ 1283 err ed groups of conpounds may be expPEBERW0HY00653

the follow ng sub-fornmnul ae I7a to lc, which conformto
the for- 25mula | and in whi‘ch the radicals not
designated in greater detail have the neaning
indicated for the fornula I, but in which in laRl, R2
cﬂﬁ¥@5@$1 SQeRzbBBke FRDBL QS 7A/, fRFtBEARBRE prdfiabing, 3-3i-
ehotes S(0)nNR12R13, preferably Benzyl sul fanoyl,
Hyideo e zailrfeaybet 2,3edinptirngoxafyranylyl in | cR1
denot esOA, preferably propoxy; and R2 denotes S(0)A,
preferably Methanesul fonyl 35Preferably, inlatolc
et O%r%fér_ab otes ¥PndRESHLBIBYSRRIAS ISP bpaffThatic 18

nprised are al so pharmaceutically usable .
hitefocycieeaving dito k NsO and/ps Satams: B@yeres menor . di- or

to |c,. includi m xt uresehhereof in all ratios. The
WE%%UH@%%@F%? ﬁaé}t% @ﬁehbnventi on and al so the
starting materials 5 for their preparation are, in

addi tion, prepared by nmethods known per se, as
ekpartioalarly prefesably eF @yr@g@lyl, g}@gfﬁ;pgll,i triagelyl, tetrazolyl,

d : - . dere 4o
e Y e
Tisbramipepémen[1 3 divkolgh, benzinudaeolgk eci se under

e e

R AR O o (R R FORE artimg mater als |

can also be fornmed in situ so that they are not

TREATRONGS e farEilie iAo e-Pae PF BB AU aL R TS and
A5F b foPe bRcUMR VatbRRidt&oisomeric forms. The formula | encom-

passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to Ic, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

meaning indicated for the formula I, but in which

in la R', R2 denote A;

in Ib R denotes A, preferably Me; and R2 denotes S(O).NR'’R™,
preferably Benzylsulfamoyl, Diethylsulfamoyl, or
Phenylisulfamoyl

inlc R’ denotes OA, preferably propoxy; and R2 denotes S(O)nA,
preferably Methanesulfonyl

Preferably, in lato Ic R® is thiazoyl.
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The starting conpounds are generally known. If they
are novel, however, 20they can be prepared by nethods

Whpwonoqes se. Conpounds of the invention can PGF/EP2009/000653

exanpl e be obtai ned by: 0 Route B WD

2009/ 106203PCT/ EP2009/ 000653 - 19 - 15Route C
These reactions are carried out by nethods which are
known to the person 25skilled in the art. The reaction

één@‘ﬁasa gl WIsoAPHArRthcRitichNy @Eabie eefivamleseBbivates, shits

presence of an acid-binding agent, preferably an
ankatereaisomekabf kaetodar ineludingmixiytasotieseof ie alliatids-e or
bi carbonate or another salt of a weak acid of the

al kali 30or al kaline-earth netals, preferably of

P 88Fipelinds eebsrding & fHeliventicragsd amo theestadidgiraterials
an organic base, such as triethylam ne, dinethyl-

for their preparation are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
also be made here of variants known per se, which are not mentioned here

in greater detail.
If desired, the starting materials can also be formed in situ so that they are
not isolated from the reaction mixture, but instead are immediately con-

verted further into the compounds according to the invention.

The starting compounds are generally known. If they are novel, however,

they can be prepared by methods known per se.

Compounds of the invention can for example be obtained by:

Route A
(0]
S S het
e 3 N
Qj\ OH Q)L N
Route B
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- aniline, pyridine or quinoline may al so be
favourable. -20 - such as Houben-Wyl, Methoden der

woe@ani@ehen Chem e [ Met hods of Organi c Chemni SeCHEP2009/000653

CGeor g- Thiene-Verlag, Stuttgait). Acti vat ed
esters are advantageously forned in situ, for exanple
t hrough 5additi on of HOBt or N hydroxysuccini m de.

Sui table inert solvents are, for exanple,

hydgocgy bons, such as hexane, gpet rol eum et heP« o

benZ¥ne, tol uen 10 xyl ene; ch (i)na,tred hydr ochar borTs,

1 h as trichl groethyl ene, 1.2-dichloroet

car bon Tetrachbon de, “ChT Or ofprRy or—di—chl oro a’ae;
b o

cohol s, such net hanol , nol , isopreagangl ,
n- propanol , m’butanol or teft-byuiefol ; et hersg=§ucCw as
di et hyl ether, diisopropyl eth@fQ)tetrahydrofurah
(THF) or dioxane; glycol ethers, 15such as ethyl ene
gl ycol nmononet hyl or nriOnoethyl ether, ethylene
gl ycol dinmethyl ether (diglyne); ketones, such jas
acetone or butanone; am des, sugh as acetam de,
di met hyl acet ami de or di met hydf orpani de ( DMVF) ; Oy OH
nitriles, such as acetonitril sul f oxi des, such as
di met hyl sul f oxi de (DVMSO); ¢ on diswfi-de; s\
carboxylic acids, such as f cracid or acetj=¢ ﬁ
20aci d; nitro conpounds, s\ni tronet hamé on_ _N_
ni trobenzene; esters, such a%;gfﬁyk acetate, ap=%
m xtures of the said solvents. Depending on the
conditions used, the reaction tine is between a few 25
m nutes and 14 days, the reaction tenperature is
%%tpe n about -30 and 140, normally between -10 and
§'€ tn particul ar between about 20 and about 100.
30Q her radicals can be converted by reducingﬁnitro
gr olpsOfior exanpl e by Obigenati on on Hi cke
or Pdf carbon in an inert/solvent, such as t hanol or

et |) to amino gro r hydrolbysing 0 groups
to groups. - 21 bstituted al kyl l'ide,
g anfageously in Brg nert _sol vent, as\ _

| chigonet hane or THF, &g/ or in the pregpifge of a

base; swmich as triethylam n@ or pyridine, at O
t enper atures between -60 and +30C. Ester groups can be
saponi fied, for exanple, using NaOH or KCH in 5water,

ﬁ%tggégg;;io%rs amr%tc%rréig(ii %)6%39 n%th&gmli@{ é'feelﬁw&ﬁ]i W &erson
skilled in the art.

The reaction is generally carried out in an inert solvent, in the presence of
an acid-binding agent, preferably an alkali or alkaline-earth metal hydro-
xide, carbonate or bicarbonate or another salt of a weak acid of the alkali
or alkaline-earth metals, preferably of potassium, sodium, caicium or

caesium. The addition of an organic base, such as triethylamine, dimethyl-

. aniline, pyridine or quinoline may also be favourable.

Radicals of this type for activation of the carboxyl group in typical acylation

reactions are described in the literature (for example in the standard works,
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Car boxylic acids can be converted, for exanple using
thionyl chloride, into the correspondi ng carboxylic

WQR2008/1¢43DDr i des, and the | atter can be conver t RGI/ER2089/000653

car boxam des. Elim nation ofspwater therefromin a
known 10manner gives carbonitriles. Pharnmaceutica
salts and other fornms The said conpounds according to
the invention can be used in their final 15non-salt

Suecmaslioutian-W ey Methnatlern der gngasischen BhemiedMedhsds of
co ses.th se of. thes onpQunds in the form of

?ﬁg?P Cgﬁ%‘?'ﬂﬁi@i#ﬁ%@'@hQ@E%’E{Faﬁgegﬁ’éﬁgﬁgt)' whi ch can be

derived from various organi c and i norganic acids and

bases by procedures known in the art. Pharmaceutically
Acteatedisistersare ddvamtaggoushefocmeddorsity, foir example through

I ,are faqr t part prepared 20by conventi onal
ﬁgﬁﬁ‘éj’&s"? W(PBFRER%W%}’@PC& 'nge'for mula | contains a
car- boxyl group, one of its suitable salts can be

formed by reacting the conpound with a suitable base
Beitgbledner sotemte eprfar ayamalkse hydicairbens sluch aSugxane,

I | kal hyd id
BREFRAM St b B SEnle ST g R Bl lspn P omns
kutthaymichidroathylene 2l Radichierssnate NRirgon toteichiostes,
such as barium hydroxi de and cal ci um hydr oxi de; al kali

Relospformis diefiaromethaseaaisobolso ue pamethrost gthaned iso-
BRSH!E), R BREIrSF - BLforidt of AP LAIFRE RS Shen BT
éther adiisoipno pyhetladr, setedhytdnefucamplidRpsr dibxahe, dlpcongtisers,
are |like- wise included. l‘n t he. case of certain

i85 HYIERe Glveof BaRamethyl oldTanaRiyt AT <ihylne ahvosk
HPRERYI el Ecgﬁllﬁ/ﬁc ké‘t%?l%sCQu'H?Pé@QEetW‘nEE}r.butanone; amides,

phar maceut | cept abl e organic and i norgani’c
suchias acetaneidenpinecthyticetamideairi dimethyocnaasdayoMgen

hl.orid hyd , 1.d h n | id 350t h
GRES L ion oY GOSN, SUlraBARE b ety Siox@on o
mmsm)fecamotnrdaggﬁeé; SADORYRL é*ciév%%dcheasl idt@ic 88 grldegtic

and nonoaryl sul fonates, such .
20JoNitOEXUBPTT G J00b/F0NiEERethare or aidrobenzene; esters, such

fe Rt Rt e et B B B o anc

correspondi ng salts thereof, such as acetate,
trifluyoroacetate, tartrate, nmleate, succinate,
Pepeadiag asethesanditions uesd. dhe reagdionrtinae is belvasea fewe.

- ingl I ' I d-addhtd
b 2 L L e SR e Bt iS04
1401, oormglly betterre;1(Rdanzhl €0°, i panieukar batweaatbout 20° and
%\5 artate, benzoate, benzenesul fonate (besylate),

I e, bisulfite, bromde, butyrate, canphorate,
canphor sul fonate, caprylate, chloride, chlorobenzoate,
citrate, cycl opentanepropionate, diglu- 10conate,

Qtherdadigatsptaos bé @beyveded ibyrretecing aiten grbaghsq§orsenanale by
etdwane- . . . .

hydrogenation on Raney nickel or Pd/carbon in an inert solvent, such as
methanol or ethanol) to amino groups or hydrolysing cyano groups to
COOH groups.

Furthermore, free amino groups can be acylated in a conventional manner

using an acid chloride or anhydride or alkylated using an unsubstituted or



10

15

20

25

30

35

sul fonate, fumarate, galacterate (from nucic acid),
gal acturonate, gluco- heptanoate, gluconate,

w@lkwvamede, gl ycerophosphate, hem succi nate, PCT/EP2009/000653

hem sul f at e, heptanoate, hexanoate, hi ppurate,

hydr ochl ori de, hydro- 15 ™Dfomi de, hydroi odi de,

2- hydr oxyet hanesul fonate, iodide, isethionate,

i sobutyrate, lactate, |actobionate, nal ate, nul eate,
M&mﬁba alkp R &L @dvdﬂé@é&l@ﬁ;ﬁhﬁéﬁmeﬁ&@&éﬁﬁ glLéloast e,
met hyl benzoat e, nonohydr ogenphosphat e
dachb)p(bmhmame@ruﬂﬁﬁnaﬂd/orﬂn tha preseace of erbase, sushRst e,

OB i o B e P R SrsREbatedt 260 2pg +agsC
P5R? BRSPS €an @Btsb%bﬁtﬂ%d We)tdﬁnﬁledoaaQFNEOH&ﬂﬂ@Hﬁh a
restrl ctl on. Furthernore, the base salts of

watqﬁoWﬁtﬂ/TdéE or waﬁgr/@ll@xah% at tﬁf@ﬁeraéweisrmtwaen 0 and 100°C.

¢?ﬁ}n{}(>ﬁ}’|l unbﬁq%r%?ﬂ%} %g@g g%%ggrﬁgﬁeg%sr{gé ?IE\F)Iﬂ dhloride, into

F@s‘iﬁhbldg cABbRPIF aeid chistides, and taé luttera:lathe but
thls is not intended to_represent a restriction.

@weam/letmeanbpéﬁem%%ﬁlmnah% f witer therefiarain ?dmown
nmetal salts sodi um and potassi um

%%?hé%ﬁé%%hg%ért h netal salts cal ciumand mag- 30

nesium Salts of the conpounds of the formula | which

ar e der| ved from pharmaceutically acceptabl e organic

Arpagewtioghsalts aRd ORI TOENE S of " pri mary, secondary

‘PHQ stagf &‘)rﬂ Muﬁ‘@% dﬁ#bﬁﬁfﬂhb%@&\tﬂm P be AseA in their final

I ncludin atura occurring substituted am nes,

nycisatt famm nes thamheramm itio peeaﬁMmgantloealmen¢anpasses

5”1 e Mok oy o LRl oH BRRE SR At

Qﬂ)lgyﬁlt@h%ﬂrﬁéﬁmﬁe d@'n@ébm %ﬁh@@s ofheﬁﬁ@ﬁhérﬁdrgamc acids
i et hyl am noet hanol di nmet ré am no-

ao@@asesb&m@gewpmeabea ?har@faﬁanma"y acceptable

SHLER 0 B8 P RS Gy B TREEH 8y repareo

by dbabational meﬁﬁ@a@nvtheammpouhd docraa mmweyscmaams a car-
negl um ne, N-nethyl - D-gl ucam ne, ol i ne,

boY4 GBI AN R wtatée spli yamheefOfragprw regetipghgecom-
Boibd iy 4 SRR BBE 1o UNEHRAIH EloRGing basd-Bkifh Rai.

[Fam ne, trip

such (bby;ds axy,fot bxdammﬁ fafkalinmeal (Hydoriddsg imcleding patassium
this is not intended to represent, a.restriction
hssersiou sadive? hvﬁ@xtqee@'é%f R NdsAkRIng S metal
ngéﬂo%d%'st 508795 BARLA Hgﬂr’ Q& M@élc%‘i‘ h8roith; @KliSAetal

ng agénts such as hal i des, for exanple
atxbRiges, tarte;xlamplsoptmumaattﬂomdetanmaoﬁlummrop@dée and
brom de and j odi de sul f at es,
Gaionst araan b SirBanipardife: deyeeidhiipand Nmetny-
é%ﬁ@%'ekédhmhhﬁ&ﬂts bftheombd hdiesithe fé‘@ﬁiﬁﬁ)l'a,re like-

auryl, nyristyl and stearyl chloride, brom de and

s lajnelud&ddlraﬂ’tpl qas_e agertaiy |corrmqum@l§ of tle farruel eacid-

BSAUR salts Ooh & ARSI LR BT dinp MdR WA Bharfad

ceutically acceptable organic and inorganic acids, for example hydrogen

halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate,

nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such



10

15

20

25

30

35

WO kaotreceut i cal

bl e conmpounds according to the invention can be
prepared using such salts. 20 The above-nenti oned
salts which are preferred i nclBEEP2009/000653

acetate, trifluoroacetate, _? sylate, citrate,
fumarate, gluconate, hem suCCi- nate, hippurate,

hydr ochl ori de, hydrobrom de, isethionate, nandel ate,
25megl um ne, nitrate, ol eate, pho-sphonate, pivalate,
sedithangsulfopbie, dolushesulédreate andf bdrzensslifonate] and atiger

tartrate, thipmalate, rosylate and tronetham ne, but

PHANS aCsiand ealrrrapncing Enletheneots suet e anetaln, triovre
; i ¢ o

FeL e e R AS, Sl R TR BTl iy L 36

batet and the like. Acofdinglye phaemacaticatly blbeepiabie acidaidition

Sl the qhimpuit obedonmila FBghuein dataying: perjatey ad-
_ ! [ o ) ;

DA, SO L aSEBLAR: b, DA AL Rt

Bisulate, bisulfie dbrfoneidei hutyrater camphoestpecambhorsulfoaate,

EAYERE bk ciorobRbates St Sl haiohtamtipeipnate. digh-
é’@ﬁlﬁé;@ﬁ?@%@@ﬁpﬁ%?ﬁ&b@@f?ﬁﬁ&en%ta d’cf&é&fg}ﬁ@ftb}]é: 'étgz Ane-

for the 'purposes of the invention, howev ts
d

Silfenalte semasaies galanderate (fremrmospis adid)e ghtasturbaate, Ghros

h h ically. bl
heiRhtate, Shulnald, MGEm i oBe BB e O neldic I o
heraiseiifte, egbtanddie nhéad rioa0e, mﬁF@me, IyerBceriab K dro-
netal,s and al kaline earth nmetals or organi ¢ am nes.

ognde  Ryfrpiadige, Zshydrexsyeihanepuifenate uiedide dsrtbionateaish-

i f [ ] r

RPN Tactte, EbioBori el AR elonatsdmapigeise,
retipdtasphatea metbanesiifd rente dnathyittenzoate, monohydrogenphos-
é}liﬁr{etgyl - Bg%ucam 1‘ne and _grocal ne. The base_— addi tion

s ERPhtaieReionatm JucCtinate diitigte. @xalate, olgate; ipghmo-

e e [ r n

R PpERAt e Ul te, PACARRbHGIS, EBnBRyPrioTie bosphate,
phesphooatss iphthalate, bot this idors obt tépresaht a irestection.

conventional manner. The free acid can be regenerated
by bringing the salt forminto contact wwth an acid

@r{]rd'\efcrﬁfdré,ttih_@g)e%sféeseflfsgcﬁ‘ftpéicﬂ)_n%ﬂb@d%oébt%rr‘élihgrié"th Blion
RFlade GMBERRENGH, Calaismt bepaast an(I), rempe fittium,
rﬁgéﬁé’éiﬂmP mﬁg%?\lesgflﬂﬁ%érilgasnes%?ﬁ)ﬁ p%?asss%rH,' sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts so-
dium and potassium, and the alkaline earth metal salts calcium and mag-
nesium. Salts of the compounds of the formula | which are derived from
pharmaceutically acceptable organic non-toxic bases include salts of pri-
mary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine,
choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,

diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
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wo beoneepecti ve free acid forns thereof.

20 bility in polar solvents; for the purposes of the
i nvention, however, the salts otherw se correspond to

according to the invention gontains nore than one
group 25which is capable of torm ng pharnmaceutically
acceptable salts of this type, the invention al so
enconpasses nultiple salts. Typical nultiple salt
dthandi, ethainatteminko etreptemgadiaminie, Nrethydmerphlinee Nagtyl-
di fumarate, dinmeglum ne, di -.ppa.sghﬁt% di sodi.um andI
Ripendiae oglHeaming glugrsanmne. histidige, PyraRamyNe JSPRIGPY!-
NfidGedifs ! IyRE! ' 2 N gldtdimifkaRfpholine,
Afpe afkaife, Wyl Albaliire. NERI TS Gl eBmiRb iFoholi
pip&rizires pigariine, ypayarajteatesnss aracaine putngs; dxahromine,
connection i s, taken to nea n active ingredi ent i ch
(GOMATOLABINg. iSRS BMIN S NTHATBIAS 4 broy BESRAbT of
| ' hétHhind)f bliihks Badt iftehlled to
(m‘gg\)r &g{eltnﬁ%?ﬁ%g@laprh@reﬁaﬁrgok?net i"?: )pr operties on the
reptésemt iamgstriditiont conpared with the free WD
2009/ 106203PCT/ EP2009/ 000653 - 25 - 5 form of the
active ingredient or any other salt formof the active
C&Wg%?hgﬁbf e freadnt irffentibAvHibiREom@aybasialrityogen-contain-
pt a

acc e salt formof the active ingredient can also

ing@rouies can beaatemisarhysing @gentsosuamas (Er-&ulalkdalides
desired phar oki.netic proper j y o B

fr st Meh Aok o GeRy PATERL U Bt MofB8ang,

ibARIeP BROTES. Sk PastIfete® ffol Bkamplet dinrtiylgdiettyd mndvdiamyl

respect to its therapeutic efficacy in the

h dy. .
Do 6 Cob Ay hatsanier sxatbpls Qv ity AUy ATSH

m e [ oW . hei LAy e
S ot B0t e nd BAREL ol o
éxdriple eyl ehtoritd @nelf ghienethyl Sroinide. Buthiveater- and oil-solu-
optically active form Since. the ar maceut i cal

bletgoympaunsts agrordingdadhe dnventiop cAB R prRRAted Usingesuch
&ﬁﬂpounds according to the invention may differ, it
nay be desirable to 15 use the enantioners. In these
cases, the end product or even the interne- diates can

be separated. into enantioneric conpounds 1. cal
The Bhpss Cas URTE P ARSIICH G 2 VGD S0 PLR e e
é«gﬁla@, krifior8 46 afs Y Rile Aitrates FurhBrdtd egleohites hemisucci-
n the case of racemc am nes, diastereoners are
hateprbippluraten, hipdroehiarigiee hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.

The acid-addition salts of basic compounds of the formula | 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 can be regenerated by bringing the salt form into contact
with a base and 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

| f a PONPRPWALI000653
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W@zaopires2exi ds,

by reaction with an optically active resol ving agent.
Exanpl es of suitable resolving agents are optically

acid, di acetyl tartaric aci 4y, di benzoyltartaric acid,
nandellc acid, 25 malic aC|d | actic acid, SU|tany
N-protected am no acids (for exarrpl e N benzoyl proline
or N-benzenesul fonyl proline), or the various optically
slaf yelventsp furithe Iphmmsemﬁ ttie.invérdiona ioweveg dbesalts other-
chr omat ogr aphi ¢ enant resol ution th.the aid of
wisedor fespeng tadhe (gs 'Bﬁ\f"eﬁgbaai‘fel‘?{ m?ftgl? reoexanpl e

di ni trobenzoyl phenyl gl yci ne, cellul ose triacetate or

ot her deriva- tives of carbohydrates or chirally
Aememtdr@eldtrrepﬂimmadeameawbwmtablemm -addition salts of the

crmBoRadP thedbronia ¥ Hanea T mees o dERnas, S s

PR o P A R e S o aohes

are2$odiumheotaserm, magﬁesmh‘ean@pelqwhalf’wetredtqﬁ@aml@e of

SRS i Ry R e prheRiraRb "ding?! t
§iehH, H\té ety IEREMaTitd, Nmeth-DYlbdanindrarfty procaine.

non-chem c net h- 5ods. They can be converted into a
sui tabl e dosage formhere together with at |east one

e e L & o8 o R EDly g e

Bl‘érptaP@d b?Cbtrinvgmg th@rfRsk goidsforrhhistol doveadtivath élslufﬂwerimr e
rel at es dicanents COITprI Si ng at | east

one
aoounpofie @\%Fdl@dob&ﬁf causing thafematinn ahtessalt in a conven-

BORATRBL B BBl o tpo by fom

Mtd coatacowithamdacigtandnadlaing tise frieerecid Hnal/conventnonal man-
adj uvants. 15Phar maceut.i cal fqrmul at| s ﬁ be di
aei iesfres agidi farmp i Qj’r'ﬁw%?e%gé%%p% gprresponding
Btsolu-
SRS BRI  EARRE OIS eroggsohsso.
bitigynipl ;mlaﬂscﬂvergst for 1h@ pumpasesraftihg |marr@0n ohaweverg the salts

ticularly pref
BiienissuTIRRGLS ERESSRRAINE 1 S S S8t he

d| sease condi t| on 20 treated, the met hod of
adm ni stration and the age, weight and condition of
tfhaecqzrapoend acoordinginthedovertian eantamsANPEntagANegroup

m ni ster the f

B e sapass aolBid AL e BaRFadtA SRR of tis pe.
Prﬁi m?ﬁﬁﬁ&‘? alsdi dnconiisesatultipragsitsuMypichbruitipl sah $orms
are those
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloride, but this is not intended to repre-

sent a restriction.

With regard to that stated above, it can be seen that the expression
“pharmaceutically acceptable salt” 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

such as the R and S forns of taPCEEPIH09/000653



10

15

20

25

30

35

25whi ch conprise a daily dose or part-dose, as
i ndi cat ed above, or a corres- ponding fraction thereof

wo@Rooano@es i ve i ngredi ent. Furthernore, phar mackC/ERZN09/000653

fornul ations of this type cas be prepared using a
process which is generally known in the pharnmaceuti cal
art. 30 Pharmaceutical fornulations can be adapted for
adm ni stration via any desired suitable nethod, for
ol ewaagct@teanng(ememw any othec ahlt torns obthm@mﬂﬁe)lngredlent

I L IR W T b
YrddishBeaPHR0 pravideHRCHRE indreldieh $0He f?rgp{)me with a de-

intradermal ) methods. Such fofnul ations
ﬁﬁéﬁﬂ@ﬂnﬁphgem prOperMWhlcprrbdldm@alvecamherrartdwean even
for exa conbi_ni.n

ﬁcg:t9 |év ] ngr e@‘llﬂg%[’&?\ngﬁﬁh? NIy (ihﬂm'gf O&th'S%Ct'Ve ingredi-
ad} withme§pect tBlartABRRIsULE Affidaey TNl b@&geadapt ed for

oral adm nistration can be ad- "5m nistered as separate
units, such as, for exanple, capsules or tablets;

I
CENEI A o hRN RS SRELHART: e FUSRRTE A o S uing

fmtlrrdsr motecaildr-struct@eeaind mvlatc@fﬂihﬁx@ﬁéupfn various enantio-
wat er 0 qui d enul si ons for exanple,

M?ftcrfeffeﬁsth%hf can Mherginre @xitt infacamic @riimeptiealty antive form.
ﬁ@e%eﬁfha‘?ﬁ%%@kﬁcalteﬁﬁvw bt e Haeg&%?%%gF stePER0Hs SPfhe

be conbined wt , hon-t10X
phapotiodsiBiccalding cthephedhtion maytdifes itthgybe déléfrbbfésto

WA S Bt Bib s, b e eichBrachict gggmﬁ@e merme-
SidtdPEA bé's‘é%a?été@ l%dsrfﬁr?&bﬂ%rc é n;g&hr?dsolt;\g%

exci pl ent commnuted in a sim nner
Rixyiga | eneasuredikbbendartbe ipedsaat saklllaimhhesart 6oev@x al‘mil@ed

manni tol . 20A flavour, preservative,
%ég{i’)@{;g]a{q\e %’ﬁ'&h ® may i kew se be present. Capsul es
are produced by preparing a powder m xture as

descri bed above and filling shaped gel atine shells
InHBe saseref raremionamsingsd diastereomers ares tarmesbiromahe mixture

SRR wikh ok aREe AT esb Eing At FyfohlescraiiRblé
rs:eblvthg agents Gre opticaltjdgstivietadidle SRR thEI RBAES hfrﬁ%r&

he filljng operation. A disintegrant or solubiliser,
t§UéHC gsd, ﬂéﬁceéyékﬁﬁﬂf'@ acigydibenpaytagarie paid, cearnststiatasichr
C I d order
AR SO BCRC 2L sullEbly N PRGBS0 foRSiple,
N-th)@nzaplpmlmeha'sr\l-tbmazenemﬂfmnylp’nombi}I oF B, varioudaspticafly or
cessar lil tabl e. bi ngsers | ubricants and

HOLF elhare danic geics. AlSogauaniagequss sheemptographic
rizPAbRr 3 §slutioh KithtRe Hidk bF5A optically active resolving agent (for

example dinitrobenzoylphenylglycine, cellulose triacetate or other deriva-
tives of carbohydrates or chirally derivatised methacrylate polymers
immobilised on silica gel). Suitable eluents for this purpose are aqueous or
alcoholic solvent mixtures, such as, for example, hexane/isopropanol/

acetonitrite, for example in the ratio 82:15:3.



10

15

20

25

30

35

35exanpl e, glucose or beta-l|actose, sweeteners nade
frommai ze, natural Suitable binders include starch,

w@edoatva2e3 natural sugars, such as, for and syP€TEP1089/000653

rubber, such as, for exanpleygacacia, tragacanth or
sodi um WO 2009/ 106203PCT/ EP2009/ 000653 - 28 -
al gi nate, carboxynethyl cel | ul ose, pol yethyl ene glycol,

waxes, and the like. The lubricants used in these
doxaigeentiendunthrmere reladesita lecssecof thediompaurets and/or

DTS} R e PR B PAOhG bR TS AeSice
imeht@darimatcbatidal RSt sitki)! InGdRtcibPBY AbA-chenfE& M meth-

met h%_h%el | ul ose, agar, bentonite, xanthan gum and the

1qdge Theyeands eerverted inty mauseble dgsagedormxarpitegether with

[ ' . lating or .. .

B JORIHR, URE IS LSS A SR R vy oo, 1
dlesiratiegr corhbimationmatsong ot Foré Tliithér sBtxeURgrédieris Ve
tablets. A powder m xture is 10prepared by nm xing the
conpound comm nuted in a suitable nmanner with a

i ' . Vi t] I
e, Rl 8o BRaFt B cBRbRRly &Eblvone
canppyeadodrdieigl tolthe énveatioal ayidiat shargelcautioglyotisable
p Ii\/lv'gné/l - rrol igone, a dissolution retardant, such
seratives, solifates apd starepisomars thergp dngiigy mixiures thereof
¢ &R Ir8ice, Und Sptfihafy eég@ﬁhergééﬂyd?’a ernary salt,

and/ or an absorbent; or exanple, bentonite,
kaolin or dical cium phosphate. The powder m xture can

e R T
Pty WHIES cOMpFBE|IbRuRIEHMIReH BIRSurTBY SEiidH hgPddlent By

pressing it through a sieve. As an alternati've to 2
§osaae anitob uch lreupbeare comipxisar for exampée, rub md te d gh peefer-

. . S I i f b
GhLh g B BPG A st o8 pratEhanCh 288 T b SRerti 60 Ban
peuhdliccerting tdtheidehtion, dperdady o tRE Hideade ThAaMIBhE

salt, talc or mneral oil in order to prevent sticking

treatesh thamnethod £ edmjnistiatiar andsheageuweighieed canditiancof
e e e S L

foreeof Hovagwuhitewhictxeomprsd aanddéteaninpdesnedntbf ftivey
ive tablets w thout carrying out th?%ﬁranul ation

t ) .
m%r%?vnbpegg?@esv@b releTe HepRR HRIt idrmypalians are those
F\/h‘i’&?&ér‘n‘()ﬁsé %y@aﬁllym &éd-ﬂgfélfasainﬁrb%ltéd’ Pﬁ\?é'llddrrbgcorres-
ayer, a layer of sugar ‘or polyner naterial and a
gbodingl fegationdhewmmf ofray ddivpriegredient. Ipatheravorbephattesteu-

eV BERCIRRRRE oRDs WReGST hriepsref@sing S protdss which ©

GEREYAHY kABHRGH/tREPAAANALOGRR! art29 -

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous

or intradermal) methods. Such formulations can be prepared using all
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the conpound in an aqueous solution with a suitable
flavour, while elixirs are prepared using a non-toxic

wabk@ohed20x vehi cl e. Suspensi ons can be fornul aPE€HEP3009/000653

di spersion of the conmpound iy a non-toxic vehicle.

Sol ubilisers and emulsifiers, such as, for exanple,

et hoxyl ated i sostearyl al cohols and pol yoxyet hyl ene
sorbitol ethers, preservatives, flavour additives,
Pretesses Krtmwremdhplmarpmpaticmrart by,| fooexample, Zombining the
sweet ener . or arin, qr .ot artjficial

oG H‘r?é?é'%ﬁ&’"ﬁﬁ&eﬁx&@'e%ﬂ qr; %@W@é Ere added. 10The
dosage unit formulations for oral adm nistration can,

if desired, be en- capsulated in mcrocapsul es. The
P&!aﬁmlaaeumﬁldaﬁn@llaﬁonﬁedpptqwaﬂoearalrackmorstmtlw)cahlm ad-

D05 i1 o e v
ﬁ@W@i@r@br brariAs: Sl dtiondeor AspehbRNsTh b 'a %‘%r non-aqueous
onpounds accor |ntgﬂto the invention an sa ts,

Q@luldat ediblmtoamms ot tasgfeeds; proildotvwatesliqud emalsions or
adm nistered in the form of
Wégoso 'F@cg'f ?\?2'?"99§9§t ens, such as, for exanple, small

uni lamel l ar vesi- 20 cles, large unilanellar vesicles
and mul til anel | ar veS|cIes Li posomes can be forned

fheg ieaexanwleHBdheerspiofdoral inésératiﬂgrin mrq:sms@f a tablet
5L S8 2B RS Fip TR SO Gon v

aah{texlcsamidv;ﬂiamem%trphﬂysa@ﬁawa@léluheirt Eexoipidrnaich as, for
deri viat i ves thereof can al so del i vered usi ng

einang]: glyesiobvater rﬂﬁeutbe dikay Pewderscare preparadchy
EQRrHRTRAY R ERMBEUNE To B SEBIPHAY 58 nd AIRNY N A"

nbainmmmmcataxmplens co&mmhutmi lynmesmlaayna?mrrp.asﬁas, for

g %H{?d%&%{’%l I dﬁ&ﬁ*@‘g%@ﬁﬁgﬁ%ﬁ%ﬁa’mple starch or mannitol.

Aqlawbmar;s}égeﬁvlam@smgﬁé@ghﬂsﬁa gs}g;mév ||I@An¥8td%y6r§§§n

oxi de poly-lysine, substitute t oyl |ca
The conpounds may furthernore be coupled to a class of

CoRPEILRHE Pufo Rt BbFasinGis Bt it an fesfidhed above

ax@ﬂmhg S@ﬂp)éﬁa;élatmeﬂ%@lls thelelvie? Glldimt$ aRE %&fda%e £such
ol yhy rox;g/'putyrl c_acid, polyorthoesters, poly-

%dgy exeroirOighyIspersnelisis aciddalc, magneisgim Stearate

L) DRI BT SO B s gocen o e

powdegmixurethefonatta fillisglopbeition. Al disintegtdAPbesblisiiser,
ransdermal adm ni stration can 5be adm ni stered as

Hiich AL RXBP It BGRE 08T, BTG RIDOGRIESE SerBServpnate,

rha NIRBUWEY 58 %d@éd H‘Srcf%gb @hﬁﬂ;ve fﬂ%“?\/aug&ﬁ Hgsrﬁ |E€-y

Ive 1 ngredi ent can elfirvere omt
ment afteothestapsubsshde beenhakern.n general terns in
Phar maceutical Research, 3(6), 318 (1986). 10
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-
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Phar maceuti cal conpounds adapted for topical
adm nistration can be fornul ated as oi ntnents, creans,

waempraeidns, | otions, powders, sol utions, pasPEFEP2009/000653

gels, sprays, aerosols or ojds. 15 For the treatnent

of the eye or other external tissue, for exanple nouth
and skin, the fornulations are preferably applied as
topical ointnment or cream In the case of formulation
algmgte(e:admwmmtlwlmellulblse aewewlenmlmlewaxga,namﬂ;the like.

np| th f.f

BrehBeaat SoFiorhbSe ARBRRIO FoRlassTb PkRE sl
G850 rﬁagﬁaélahﬁsltefapatel ¥8d|ﬁn?b€ﬂiﬁdtét§bcﬁﬂrrpaéetate \e@tmrm
cfeam’bas® or a water-in-oil base. Pharmaceuti cal

dhioride and dins nwaﬁnednsﬁmegtam ingludgy pritheatt beina r@stmréed

Bl BB 5o 085 b5 MBHREL AR Gy e e

'@ﬂé {dufits dr8 f@ﬁﬁ&l‘afé& 8{/ AR eRELPMI DrePANERE. powder mixture,
armaceuti cal formul ati ons adaﬁted for topical

ngpUIatuagmrdrymreMnmtjm MiguER a ly mﬂﬁ@é‘d a disinteg-

ti d t -
BaLBoaaTFonng 407 Bhiismns (P E Rl APk tbRllag®
;Br@BhFLﬂj b9 FiTkipG the RRAFIGATd esmaAtingedima. suntable manner with a
har maceuti cal fornul ati ons adapted for

diteint o areasep asidesaribed abeyecand PBPO'%"{'JWS‘@’&IP} @é"f‘%‘era such

S000) SRR LR RAARRREBRUELCE, AU, §25HHE oF polfiny.

yredlidone, ardléiiﬂutﬁcaﬂ@amwjdhmsdosexammeh plamffln an
adm nistered in the mann

absorptign aaﬁelératﬁhaﬂughaﬁa?%f %fﬂ%‘ena%a%gé%a%@ %r}dé?ﬁ an
%t?égréé ﬁ%ﬂ&' mMpie, Bgﬁgﬁfte heddlincdrafigalbRint PRosphate.

ose atlons or amnlstratlon as
s @bmﬂer ayixture naa dedgrapsilated byavéttingitavitly adumnderesuch as,

o RS RER BB AR BED ol uiose
A AR s Sl Dol ghl shiepotn afgramecs
grametatiosx threy 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 pre-
pared in the form of dosage units so that a given quantity comprises a pre-

specified amount of the compounds. Syrups can be prepared by dissolving
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wo eroab@dd ons adapt ed for vagi nal

ous types of pressurised dispensers with aerosols,
nebul i sers or insuffla- tors. 15 Pharmaceuti cal

adm ni stered as pessari es,_4 E{anpons creams, gels,
pastes, foans or spray fornul ati ons. Pharmaceuti cal
formul ati ons adapted for parenteral adm nistration

i ncl ude 20 aqueous and non-aqueous sterile injection
thelcompoundiinraT agueausasolution edtht z suitalilé dlagpur, while elixirs

bact { at d | ut b f whi
O AEPABKUASING S ETHISGREIOBO b Vel afe, BUSRENBIOBS FoBio8 fs
rﬁﬁl‘eé'rt&? BQtdl rS8nidr ¥R & Wﬁm Uh A YERMIR L RGE VBRI BHI@ifsers

e’ su enS|ons nay conpri se sus- 25pension
afreﬂemuwlfmbrsrlsmteas,rfsr eXamplayrathdxtiatedssestrand alcohols and

Rayowelnires semighotes meseRy e J O A0aR Bb o dtas.
fBF %ﬁ'ng@ g%%g@?%ﬁﬁ%‘ll'drm&rég%éten%‘ﬁs bRabcedrh, toﬁ'%ther

|t| he sterile carrier liquid, for exanple
a/mtllal sweetenperand the like cxeslikewisrebe 30idiegh el y bef ore
use i s necessary. Injection solutions and suspensi ons
prepared in accordance with the recipe can be prepared

'fﬁé’ﬁ%&éﬁ‘é UhR fRSISHGhs fr vl Ssmandratill &irs if Sdifedy desen-

ut”saying that, in addition to the above
qzmlsulated a hycmapswﬁedTbgrf@nmwlam gan @iso be Preareddns

aI By tﬁ@{;ig\(rglcr?fe[age lg § x@@?ﬁdz%f%;fﬁtdebnsﬁg‘? as, fo?’%xample

5;%6%@ bio&bkhding dfPartedlar matdrizt inipelynters, wak @ndathe
suitabl'e for oral adm nistration may conprise

likeavours. 5A therapeutically effective anount of a
conmpound of the present invention depends on a nunber
of factors, including, for exanple, the age and wei ght
e tbmpburds accorimgrtd thet insepti@e are sdlts esaleates raid: poysio-

BcEhe i Snsceo b e L one s A 8 Al
m&m'sw aém%ystgfrfse SOERed, R éx'é?ndlé egthil ﬁnﬂ&%ﬂér Pdsi-
ver. we e ec

ver t1ve anount of a conpound
cles darjengnitamneliar viesickes and nmsltllgelmlaawegldafﬁ Liposparggecan

N T o NG P (L
ééé@’%'ﬁ{eé%ﬂojﬁp‘gﬁﬁﬁ%m@f body wei ght per day.

The compounds according to the invention and the salts, solvates and
physiologically functional derivatives thereof can also be delivered using
monoclonal antibodies as individual carriers to which the compound mole-
cules are coupled. The compounds can also be coupled to soluble poly-
mers as targeted medicament carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide poly-
lysine, substituted by palmitoyl radicals. The compounds may furthermore
be coupled to 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, poly-

adm ni str at i PCI/ERPIV0HE0653
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per day for an adult manmal weighing 70 kg is usually
between 70 and 700 ny, where this anount can be

woamwpd@dered as an individual dose per day orPUEEBRI00Y000653

in a series of part-doses (ggch as, for exanple, two,
three, four, five or six) per day, so that the total
daily dose is the sane. An effec- 20tive anount of a
salt or solvate or of a physiologically functional

gertalmnalydibydoxryrans. pRlvexanoadvielesand pesslinkad onam-
?hya?ﬁcgléag&&ﬂwggpéjg{ Wifgﬁg@ec onpound according to

nvention '‘pef se. assuned that simlar
doses are suitable for the treatnent of other
};3 ndi ti ons nenti oned 25above. The invention
[

afRaragical femulationsadapteddne Haasdermnliadmigisitation gan

I .
BRedrANRILRS A HREEERFehthiaters B ERGAES Mo contagiwin
heeepidesniseofstherecipiEnt. Thas, o examphd, the actieemgpédient can
1 ratio a F‘ at | east one further nmedi canent active
Bﬁ&%&?@ﬁfﬁowﬁ sRRster Ry igniorheresis. ps|dasegbed in general

o b S I t ound sel ect ed
P e R R e I BBTE, 000655 - 35 -
(a) an effective anobunt of a conpound according to the
Lavention.and/ or pharmaceutically usabl e derjvatives,
EBK e CoPinobsRs Gripted frlrtadies Saminisiiatiprisan s der-
higsteafad &nﬁhénfs?biéé‘ims,%ﬁﬂp@h?ibn@,nlpﬁéﬁ§,°6%v\/<§’er§”§b‘lﬂﬁor9§,
a further nedi canent active 1ngredient. e set
pasiesi gels, spriayabaerosolsterigilsr s, such as boxes,

i ndi vi dual bottles, bags or anpoules. The set may, for
exanpl e, conprise separate l1l0anpoul es, each contai ni ng

For gicf teeatimeht dThE bye for BtREBSING BSSIRY, dbNaxdrApleYouth
i nvention and/ or pharnmaceutically usable derivatives,

3od Skine thexframidatiansi ayerseterablyranpliediasdppigiahgintinentioe s

' ' . f Y pount of a ..
R80T dh thd cse of Rimiland it aRe 2 Shtmi . B4 pefagien
can by @hplbiyse @ither with WSbaraffinid be aWasEMisCIBRNEARShAEE
RPi tabl e as pharmaceutjcal active ingredients ]
ternatively, the active ingredient can be formulated to give a cream with

an oil-i_n-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
include 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.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle
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W@ pWpa9620ephr opat hy.

20for mammal s, in particular for humans, in the
treatnment of Diabetes Typ 1 and 2, obesity, neuropathy
The invention thus rel at RGT/EB20091¢00653
use of conpounds according_tqg Jaim1l and to

phar maceuti cal | y usabl e derivatives, solvates and
stereoi soners, 25including mxtures thereof in all
ratios, for the preparation of a nedicanent. for the
sizga fereenaroplepinathéet rangF30e5a0 midrops, whiehi isyadministered in

S, R PRGBS IR o
ipassagesifrom aeeRtdinéidoritaiffg he FEWwEAIRId losd t%%g?{/o%e.

medi ated by deficient |evels of ‘glucokinase activi
Suitahleciormatatipastfoeadminisyatian as arsalspray ookiosasizops with

[ ] t imted to, di,abetes [litus, .
2 fedtf 68 Yamtit subSlarde bl imits e RhgtdiEy saudfdnsyn
Qlaterasegil.and | FG (inpaired - 34 - fasting glycem a),
as well as other diseases and di sorders such as those
di scussed bel ow. Furthernore, the conpounds of the

i i > | . t. t .the.
Phenfaboatle Rrrfllatdls ddaflen ot SRR Blinniliner-
toinpass dieclyl padtiCulapadustd dranists) gvhathieas ek gdnerbted by vari-

|lycem a) to diabetes nellitus.

i npai red, fasting ) _ _
%H%eéo?ﬁﬁfﬁﬁﬁ‘é” disgepsarsavith agrpsatls, sabuligersor insuflla-
iyed as prophylactics or therapeutic agents of
di abetic conplications such as, but not Iimted to,
neur opat hy, nephropat hy, retinopathy, cataract,

croangi.o h ost eopeni a, .di abeti c hyperosnol ar
BB RAFACTRE fotiusti &4l forgvaginal adspinisifayipp can be ad-
mmiSeré®Bs piissBAEY, thhidons! Blcaffhd i tdrr)
trla'ct i nf gcqé{son, der mal ssb?{ ti%?uéés’i n ieécS?ifgén',%‘g)ldor\r/%%rray
farplationect i on etc.), di abetic gangrene, xerostom a,

decreased sense of hearing, cerebrovascul ar di sease,
peri pheral circulatory disturbance, etc. 20The

PRapracsigical forhRildtforseidapted fSH pRBnERE) &ﬁnﬁ‘]‘is‘-‘t%ﬂt&qg?lﬁae

prophyl actics or therapeutic agents in the treatnen
ueAUsRREFORTAGUGPYE IStRITle irjaetiprsolutions somprisimgt ardioxe,

8588, e AR S PO A TRV B W ARt gy o vt
tibrsisrrdadered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary.

Injection solutions and suspensions prepared in accordance with the rec-

ipe can be prepared from sterile powders, granules and tablets.

It goes without saying that, in addition to the above particularly mentioned

constituents, the formulations may also comprise other agents usual in the
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wWopenddps demi a,

25dysl i poprotei nem a (abnormal |ipoproteins in the
bl ood) including diabetic dyslipidem a,

hyper | i poprot ei nem a (excess BET/EP2009/000653
|'i poproteins in the blood) ifcluding type I, Il-a
(hyperchol esterolema), II-b, IIl, 1V
(hypertriglyceridema) and V (hypertriglyceridem a),

| ow HDL | evel s, high 30LDL |evels, atherosclerosis and
iart wiibgaspert to e partinulardgpe nd Sreulatian; dieg doeerampke,

SeFERTpo OAETERE i SELT oty B2 o
dioypet i ¢ nephropat hy, gl onerul ar nephritis,

gl onerul osci erosi s, nephrotic syndrone, hypertensive
nephrosclerosis, termnal renal disorder etc.),

AF3p80 Qe el Aot o EorBRGh o reriteserntipvention
ipehids lored anherlof fadtbrs? HHidiAG 253 Rica e ARE/H0HRP -

35 - The conpounds of the present invention canm be
aveighiefdheman pranieali the precisecdiapasa tenditiemwdignre-

bR A 4 SRR PR b GoHGR5R rthe
hyigtotiesfsideninistratioh] and Rsiigitraitély detdmeined®y the treating

i nflammatory di seases (e.g., chronic rheunatoid _

slockpriarivet. Ipwave an effesdive amemnt of & easapewnd apegrding to

I : ' t '

o3 benBRy P BN Bomid, 3 4600 mp )0 o body

MEiglytrrg’dEalrrgcigiadt $maa)nra]ali) ipies dah eyt pdrtisulariy o) pichilydn the

non-al co i ¢ 10steatqhepatitjis), pneunonia,

FaRasIrRt o1t I0amBieeD charaioht e BAY irass, the actual amount
c o : ; i .

Tt A B BN, WG Tho Y ORE] T BRRREEH PO Lo

di0Qbegi wheee thisk aenouné nep detadministéred as an individual dose per

T e S
SN Fi0EB) six) Pl BU§ 4 tHAM MY tat¥NGHiB Bose is the same. An effec-
tive amount of a salt or solvate or of a physiologically functional derivative
thereof can be determined as the fraction of the effective amount of the
compound according to the invention per se. It can be assumed that simi-
lar doses are suitable for the treatment of other conditions mentioned

above.

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable deri-
vatives, solvates and stereoisomers thereof, including mixtures thereof in
all ratios, and at least one further medicament active ingredient.

Moreover the invention relates to medicaments comprising at least one

compound selected from the group

The invention also relates to a set (kit) consisting of separate packs of
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muscul ar dystrophy, tunor (e.g., |eukem a, breast
cancer, prostate cancer, skin cancer etc.), irritable

whowelo@yhdr ome, acute or chronic diarrhea, speCHEPioNd/e00653

deformans, osteoarthritis, remssion of swelling,

neural gi a, pharyngolaryngitis, cystitis, SIDS, and the

i ke. 20 The conpounds of the present invention can be
used in conmbination with one or nore additional drugs
qeth axseffestivei aradubkdioavcoffipeuddscofdihg ¢ SRCPRENBGH nd/or

cmpl e B5aHUATY HRELTR GBOKEiGS. BPvelRS ashpsteRisemers
f or mihérebof AREILIGY FHAARE tﬁ%@é&ﬁ%flgﬁﬁpr opriately

determ ned according to t tion subject,
the @i ni stration route, the target disease, the

[ nical.condition, the, conbination, and other
fbb ¢ areerdaiVe Al et Ther sd rrdenbas b isargdient
30is a human, for instance, the second drug nmay be

used in an anount of 0.01 to 100 parts by wei ght per
gaet salcompriges sitablecentairensdsush doboxasa individbel bottles,

EEBR RS i sl e R pis drcap o sarate
oI LEE dathycatthiniHg A6 effeetitd 8nfoRiPBEE SoRpdiind KdBrkifg
each ot %% r.

| such that they do not adversely affect ea .
Kuthe @N@Q%O%ﬁédzlﬁimmcpﬂmmuswle:dmwmwspsoIvates and

%@8@?%%@%%%&&%@@?%3@8 re Stéggr-%m)} Bbratiosnt ended.

Aodardéfigrtive amotiest Rantdr eédithmeht 86 ingﬂé’cﬁéﬁt' iAHis-
rovide? a conposition conprising a conpound of

gB\”ﬁﬂlc’é yophilised 198Mvat e, metabolite, or

pharmaceutical |y acceptable salt or prodrug thereof,
in conbination with a second drug, such as descri bed

bSEein. 5

The present compounds are suitable as pharmaceutical active ingredients
for mammals, in particular for humans, in the treatment of Diabetes Typ 1
and 2, obesity, neuropathy and/or nephropathy.

The invention thus relates to the use of compounds according to Claim 1
and to pharmaceutically usable derivatives, solvates and stereoisomers,
including mixtures thereof in all ratios, for the preparation of a medicament
for the treatment of Diabetes Type 1 and 2, obesity, neuropathy and/or
nephropathy.

The compounds of the present invention can be used as prophylactics or
therapeutic agents for treating diseases or disorders mediated by deficient
levels of glucokinase activity or which can be treated by activating
glucokinase including, but not limited to, diabetes mellitus, impaired

glucose tolerance, IFG (impaired fasting glucose) and IFG (impaired
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WQ 9186243 i n a unitary pharnmaceuti cal

The conpound of fornula | and the additiona
phar maceutically active agent(s) nay be adm ni stered
conposi tRGHNERFP09/000653
separately and, when adninigjered separately this may
10occur S|nultaneously or sequentially in any order.
Such sequential admnistration may be close in tinme or
renote in tinme. The anmounts of the conmpound of formula
fasting glyicenia); @sdwelleatothgr dingasascane disorderstsuehragsthose
ni s étlon will be selected in order to achieve
ﬁ%“ﬂ%gip 8YWeconbi ned 15t herapeutic effect. The
conblnatlon therapy may provi de "synergy" and prove
"synergistic", i.e., the effect achi eved when the
Rutthermonegtheicempsunds of the)prasent invegtieacan benalgowsed to

Btse0H sbrosresion af I poRREnpRoPhiSIaligSsg toigrance.
hripRfir e\dfﬁgtnﬁ@gluﬁl;@)%b)’@r IFE (ipthRradsfagtify g a/l:).amla ) to

o-gorrrul ated and adm ni stered or delivere
diabetasamebitds.y in a conbi ned, unit dosage fornul ation;
(2) delivered by alternation or in parallel as
separate fornul ations; or (3) by sonme other 25reginen.

Yheroffgdureisast the p@ééeﬁftﬁmembntd'wf ta@yalsoammas praphytactics
effect may be attained when the conpounds ar

aiferapauWicaapesits @k djapatis coser|isationasHgh ag, ut n%}lmlted to,
f
FLiloRafY, rsPhESIARD NeliNoBsiY BiGra! ifSandidpdiRge” 2!

on’thera ectiv

QQt@bpan”GL dmbemgrm@emgmolar aam::m mfa:ttueueammqseer(elgaj ly,
wher eas in combinatjon. t

SPUaIay dnTasidbed T st YSrBie S2eto puestRgl Bpntestion.
8L fn ALY sSUR! iRfE B H STobRdr- Imﬁ)’sm(%@ exag_p&ﬂﬁeﬁé gbhR8rene,

present invention cah be used
xenvistamaiai dacreiaskedaddisei MMarldgu%®brmum disease,

t hera tic ent,. f or 009/ 106203PCT/ EP2009/ 000653
pe@ghé%ﬂg%?@gy H@tqrb@gge @fd/ or a therapeutic agent

for diabetic conplications, as defined above. Exanpl es
of known therapeutic agents for diabetes nmellitus
mhemnmmgie aibe dresersdnyemion ean be alsousasha prrphylactics

{hr&!zlapaedtlc ngCénL{g T Hlesﬁgéﬂnent of diseases and disorders such as,
but not limited to, obesity, metabolic syndrome (syndrome X),
hyperinsulinemia, hyperinsulinemia-induced sensory disorder,
dyslipoproteinemia (abnormal lipoproteins in the blood) including diabetic
dyslipidemia, hyperlipidemia, hyperlipoproteinemia (excess of lipoproteins
in the blood) including type |, Il-a (hypercholesterolemia), Il-b, Iil, IV
(hypertriglyceridemia) and V (hypertriglyceridemia), low HDL levels, high
LDL levels, atherosclerosis and its sequelae, vascular restenosis,
neurodegenerative disease, depression, CNS disorders, liver steatosis,
osteoporosis, hypertension, renal diseases (e.g., diabetic nephropathy,
glomerular nephritis, glomeruloscierosis, nephrotic syndrome, hypertensive
nephrosclerosis, terminal renal disorder etc.), myocardiac infarction,
angina pectoris, and cerebrovascular disease (e.g., cerebral infarction,

cerebral apoplexy).
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preparations (e.g., animal insulin preparations
extracted fromthe bovine or sw ne pancreas; human

WO p®ollda20pr epar at i ons synt hesi zed by a geneti cPCT/EP2009/000653

engi neering techni que using &scherichia coli or a
yeast), a fragnment of 10insulin or derivatives thereof
(e.g., INS-i), agents for inproving insulin resistance
(e.qg., pioglitazone hydrochl oride, troglitazone,
rosiglitazone or its naleate, d -262570, JTT-50 1

5 YM: 44 KRP- 2 Cs-a | FK-614), .
N Pl btne ierenl inFaliqn o4n bealgs Hssd@s prophylactics
ar Andrapeutitagbhtsah.thd 2EGkht 8t Gl)seaQéQFﬁB f&3dé& Lich as,

phenform n, nmetformn, buformn I
éJé&t:f‘@f ligigdée. Jlerpeopi rf@taeh\(ef byperterision, dnsulim, resistant

hUERSS IR Bhsrenie, e Rt PTG de.
sbyhdyinistdefofrRMag | d tbsErthrita! Rﬁhbé‘g@' egod’ﬂ bb&tbbafa%e%
its calciumsalt hydrate, GP-1 dipepti dyl pepti dase

traumaticanflamangtiong remwmrwbswelangzmmram) bet a- 3

D9RBS Tl gl oV s (RWIR Aattngl i i n

stEatois¢atitie), pneuphamib Wladﬁhatoweém@%é?ﬁi)ﬁ@cohtls)

hosphat.ase i nh| bitors vanadi ¢ acid

P[]E GREBgerieearal ohesity %mdéof(n@, gasheyiy ¢@g@ncarcinomatous

ryi

sapseler hersy LAl ookl M e chon,
ghdcmpathlczmspekme infectidushidahiexid, €aghexid-iAd¥ad bynd

t he Ilcr ﬁ es of known therapeutic agents for
aP%Eﬁ E“%'Hﬁfqg %{?P@h§Y“fﬁ'emﬁiep%MﬁY%@s%V%§M@@f@§@e

I t [

e P pUrOph i (B Blike % o 880 A qnoB BT ShE bancer
&K_l)" caneear etcrr)ophtablé ebot/\@vl syridrogie, adGke oNEThidnidBiFthea,

PR e'{ce‘ipiaaf%f St s R Sionat i, Tekgie

Rﬁa@ngow @lose andthatiggat hi ne,
phenacy [ azoI | um br oni de (ALT766), EXO 35226),

active oxygen scavengers (e.g., thioctic acid) , and

T SR BB I8 he T e A o Sp Bl

ofie bhengre eskiitionah danis SucHas debsmbdtebs®ed TheosXGMBke
i n conbination with anti hyperlipidem c agents.
ERfanehiosAnCRE apprapsiately seleoted haged onsbrlinielty employed

R e BBBor Gt Bedrifiag bEEER Bont ME S Rnwo
¢an be @pproprédely, detephiasd adeesdihg & the adﬁﬂn@tﬂatidw\@ubjégt

| as chol est er ol I evel s, and | ow density oprotein
B R ion foute: the tarapt dRgase, beduidehrordibon] e

EBrRNRRtbANa ofédPfactors. In cases where the administration subject
is a human, for instance, the second drug may be used in an amount of
0.01 to 100 parts by weight per part by weight of the compound of formula
l.

The second compound of the pharmaceutical combination formulation or
dosing regimen preferably has complementary activities to the compound
of formula I such that they do not adversely affect each other. Such drugs

are suitably present in combination in amounts that are effective for the
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W0 @283 ence of nultipl e i ndependent

10 Cardi ovascul ar di sease is especially preval ent
anong di abetic subjects, at |least in part because of
ri sk f aeCEB20091000653
this popul ati on. Successf ul areat nent of
hyperlipidema in the general 15popul ation, and in

di abetic subjects in particular, is therefore of
exceptional nedical inportance. Exanples of
putpasgpptandsidd Aecordingwt anathet asipectiaftthe peesert umdsntion

BBide ZeFiosfiatdati Ry S oorRopay o oimaad: & a sovate,
AABNARE 261 Pharhabediically BecdptaBRsdt ('brnprf%:dgt?gf‘aﬁiéé’reéﬁliﬁ S

etc.), squal ene synthase inhibitors or

combinaiios with g.secRobelrugi $ucht @s desorihdg herejn.
sinfibrate, clinofibrate) having a triglyceride

| owering action and the Iike. The conpounds of the

Phesemipduneor fopmufanand B BEdiUsASl pHAMAEANBAR ARjved
conmbi nation wth hypotensive agents. Hypertensi'on has

peent(slyvay ibgtadministaresl togethar iblaomitary pharmacewtigad, a

I Lde rj j LA, Lknsulin .
aPLHBH o AeHRrRARE MR G BT red SPHeteBe Hainarey
gteurcsimulthhéously bpBequediztiynn sltdrast Swhdsddifential
formati on and storage of neutral |ipids, 30also acts
adminisiration Maydg alose dn imeg enfemetrdn tims. dhaamenats of the
EpBImATH R 21 NG BEPRA opRhfldf end fe Rkl Finings of
gtmndrosteaticrveilishexsédleater ikrarder taachieve thdigpsiréd osmbined

eri pheral vascul ature growth, for exanple, can cause
@@ﬁ%ﬁ?qt fi8ftor peripheral capillaries, while sodi um

retention increases blood volune. 35Thus, the | owering
of insulin levels in hyperinsulinemcs can prevent
Abacomidinatigciiesa py mayt proside "sgnerigy$ add provet yrergistic”,

d hi gh 009/ 106203PCT/ EP2009/ 000653 - .39 -
s T4 pifpet st ie AR o F0G Boeatset PoRthes s
&P than The BYRPHPIRG effe g Bt TeS it HEM @184 ¢ |@6§Hbounds

converting enzyme inhibitors (e.g., captopril,
separataly.|A syeergisticl effechmpobe adained when tipackive

| . esart [ Ly, Lt an, eprosartan,
DEr i AEE ok ReT B g PR R SRRRR
sifluttangoasiy agandagrhbined, gnit dﬁm@f@matidh;gﬂﬂdéﬂimm by
ni cardi pi ne, aml odi pi ne, efonidipine), and cl onidine.
glirnation 8l iuRalet e spparais formiatinnse o 3P somesihen

. . . ; . ¢ tar
ERTRERIRR dhverdd BENARERIEBY £ svioBisE ect may be
attained when the compounds are administered or delivered sequentially,
e.g., by different injections in separate syringes. In general, during
alternation therapy, an effective dosage of each active ingredient is
administered sequentially, i.e., serially, whereas in combination therapy,
effective dosages of two or more active ingredients are administered

together.

The compounds of the present invention can be used, for example in
combination with additional drug(s) such as a therapeutic agent for
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oesity is a well-known risk factor for the
devel opnent of many very common di seases such as

WQlp@baoes3 at heroscl erosis, and hypertensi on. HGI/ER2989/000653

extent appetite is controllegh by discrete areas in the
hypot hal anus: a 15feeding centre in the ventrol ateral
nucl eus of the hypothal anus (VLH) and a satiety centre
in the ventronedi al pot hal anus (VWH). The cerebral
dba@@ﬁsm@lbt%egn%mat%(veeamgmagm femdiaheti¢ eentiptigations, as
cdeag ? e}tﬂ) stinmul ate eating, and the satiety center
ul"ates this process by sending inhibitory inpul ses
to the feeding center. Several regulatory processes

may 20i nfl uence these hypothal am c centers. The
s‘%etaf@@ es @éﬁﬂewnrt’awaj@@@tagmt%@rwabetes inellitisveiich gan be

LB cemiiRat P AR ogPRgund o Pt it BB

CbTegsraaohs if@.gorarimal irsulin qdremﬁbﬁ@% esiated fiémdhe bovine or
dexf enf |l uram ne fenfl uram ne, phentermnm ne,

SX4N® REParAase ! ua}%pﬁa%ﬁren@é&%@ﬁﬁw@mheﬁéed PiA geretic

e RePANaTe sjnd EQPREHEAELbY of BYLBP biddRéitor
GhsBinl@2fSivaiie S dteredf (8.g. UINSG} Iﬁ@éntéﬂﬁ%@ﬁi&ung\ﬂwﬁ%ﬁ 7,

BVB- 196085, AZ-40140 or i c peptides (e.
FeBpANCe g e mRogtarPh RSSO akens: joskliezone or

At
gt%%)gré\é%sgl\%%%% ucoﬁ?gggﬂé&é}lcdtqsqvxl\? c‘)lrdf6 écKng:EEQ% CS-Oil,

ddehy4), Wipreglictsisiass haTibER2Je . 00egkdse, éﬁirbo%, miglitol,
{ h t . . \

Eitipifatede hYRRsS el FRA R In, e HeBeropie. imsytin

|sé@FeQé§og§1ﬁ§>’[§Uﬂ§ afsas( (‘fe%") toRSutaAHEE %%eﬁﬁl@‘ﬁi@é gfitfazide,

acti vi i s calc ated fromthe declihe In
@hmpme@mdph@ﬂmldecacqztphwaml@ mlmlqnyramdqalgdumpmde

el SpGoR %?%ﬂﬁﬂ'deFRategﬁﬁ%%?b“?@m‘%o 87 5 cafclp got
3 a
\{lgggalﬁﬁt?faﬁ ‘zll Eil[{)_' id glpbélﬁilfdgtsgw nﬁlﬁlBut&EF(e@gNW @P'FUB?S

Rir 108, bofa-Aaonies fo.g AL Patdad SH-6p61 Ebg‘brlélsé’)Gﬁﬁa SB-
298%"@ ST T BV IQRES AP b A AR ppgris Al
Wﬂiﬁ@)t poospHotyosirg pmaﬁuasamlnﬁmmﬁ (@ghv\?aalaﬁﬂe;d\ﬁ)

i pore | were nxed together 15wt of a

Q?J‘_EP/_B%‘%%P Tﬁzh %‘FPF(SKﬁ Q-I@E@QRI%PQWP qgﬁawwhlbﬁors
eRITo8kH-PHosphatase inhibitors, glucagon antagonists), SGLT (sodium-
glucose cotransporter) inhibitors (e.g., T-1095), and the like.

Examples of known therapeutic agents for diabetic complications include
aldose reductase inhibitors (e.g., tolrestat, epairestat, zenarestat,
zopobestat, minairestat, fidarestat (SNK-860), CT-i 12), neurotrophic
factors (e.g., NGF, NT-3, BDNF), neurotrophic factor production secretion
promoters, PKC inhibitors (e.g., LY-333531), AGE inhibitors (e.g., ALT946,
pimagedine, pyratoxathine, N-phenacylthiazolium bromide (ALT766), EXO-
226), active oxygen scavengers (e.g., thioctic acid) , and cerebral

vasodilators (e.g., tiapuride, mexiletine).
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waQpMdsd et i nes 300 pM

3.3-fold the anpbunts of the conpounds to achi eve final
conpound concentrations in the range between 1 nMto
in the assay sol uti oPCT/BP2009/000653
bel ow). The solutions were_mggxed for 5 sec, and after
a centrifugation at 243xg for 5 mn, the solutions
were preincubated 20 for 25 mn at roomtenperature.
The reaction was started by the addition of 10 pl of
t he NADH-/ ATPsol ution (4.29 nM NADH, 4.95 mM ATP, in

ML SR T el or e
Wﬁﬂ)lﬁéﬁbﬁwhidhtlﬁ%/b@mpfo%@ﬁﬁ@ fagéﬁﬁc‘ﬁ]iu@é}ﬂi‘dlé@cél' élfdence has

pl us) for the nex (wWwth a MIP-cycling time of
Iwhse&taphsmﬁbhmerhpldedn@ @sta primensrigh fadher inanausing

FABBIRR BB e (IRABE 0 SMctaRH RIS InsBSl s
kraptddidbadbeenbldfedih Wering Q%stTbWéMIQeVeIQa&% low
2.06_ U mM |actate-dehydrogenase, 0.91 % DVSO, 15

slensity lipgproteirichalasterghm @wpu@a@mem%sentlalﬁée# nge
nd 300 pM 35The change in the optical
g)en\\é\??%nlofg%@ [

O nm) in the presence of the conmpound
was expressed relative to the AOD340 nm ctrI of the
control WD 2009/ 106203PCT/ EP2009/ 000653 -
.Qﬁrd@é(eﬁewa( fiseane i eareslly preva Wgrqngo@ébawa sabjg¢tsyat
)
G koA Ao K
drh tlu'spepulalﬁon Stecetfaltraataeind of bf/pefﬂipldbatlé imthe gaheral

ff t Crl
FaPDiasol: 2EA 1§ AiabeD, BIAe BURATiCVIEr- Sersfora R Sxeeptional
trﬁ@dléé’lrlﬁwpo?’tfanbg CELMPRILSF é?ftlhzﬁéﬁl ﬁﬁmlcggerﬁé‘trﬁl% Stbfin
were fitted to a signhoid curv ction

conpatndisanthicin naremh@le(slerol YBUBERiXinthilitars Kie ld. ) gorivastatin,

i - 0
pravas'f]atIR )S|m¥a§ap Iov'a&%%, artt%% ?asﬁno r}luvglnstatir{a itavastatin or
their salts, etc.), squalene synthase inhibitors or fibrate compounds (e.g.,
bezafibrate, clofibrate, simfibrate, clinofibrate) having a triglyceride

lowering action and the like.

The compounds of the present invention can also be used, for exampie in
combination with hypotensive agents. Hypertension has been associated
with elevated blood insulin levels, a condition known as hyperinsulinemia.
Insulin, a peptide hormone whose primary actions are to promote glucose
utilization, protein synthesis and the formation and storage of neutral lipids,
also acts to promote vascular cell growth and increase renal sodium
retention, among other things. These latter functions can be accomplished
without affecting glucose levels and are known causes of hypertension.
Peripheral vasculature growth, for example, can cause constriction of
peripheral capillaries, while sodium retention increases blood volume.
Thus, the lowering of insulin levels in hyperinsulinemics can prevent

abnormal vascular growth and renal sodium retention caused by high
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anal ysis. 10 * Hepes-buffer (50mM Hepes" pH 7.0, 5nmM
Mg 2, 50mM KCl, 1.5 nmM PEP, 0.1% BSA). DTT was added

W@ aoovhes2bepes- buf fer froma 200X stock sol uti oPCT/EP2009/000653

M1 1lipore H20) freshly eachlglay. The fi nal
concentration of DIT 15in the Hepes-buffer is 2 nM
Culture of pancreatic INS-1 cells INS-1 cells were
cultured in conplete nedium RPM 1640 _containi ng 1mM
iasulleveln gnd ihesely atieyiates-hyeedapsioat Fxapleseiv

oo sor SR oiEr nekh o TooPEcel s e (o -
g‘t’cﬁﬂ‘ﬂeenéﬂﬁﬂnﬂ%‘@l W), /a‘ﬁgidterﬁ@ﬂ'll amégtbmn\sai (@dh.f eamdesaatan
r , as described b

ari et al
dilEnelilc tasamaoggzpmrtan@valsaaémterzm@r}an liFRasartan,

| NS- I 5
(BROSr P aBtdryids 6 o dpdFibifle MRIARE, GlaldBRe,
AR JiSIARVERnIsineldrid eenRlimgll tured for 24h with a
medi um change to vl gl ucose, 1% FCS. The cells were

t hen vvashed W th Krebs-Ri nger Bicarbonate HEPES buffer

B AT e A SR B v

zmﬂioBeé)t%@gé%sB$Aeqenhabbeelg/"2rrﬁm ghuwomsss of adtboseansdue
Brel ncubated for 30mn at 37C in e sa

besity e well HeRWRESIRCi eetw\feﬂmsﬁap Aoy Yy
%ﬁﬁ'ﬁo@n &1{& T5es S0 r% B'ié%t%? %tﬁéroécl% 'é’rﬁpﬁﬁp&%smn To

eren i ons este 'mol ecul e.
édlﬁélextemtapxpemef atdmnrdlledtuyejlwbteeartea?p in dipe hypothalamus: a

S e B S STl ik LA
é’%gﬁéﬁytéén'trjel sttﬁé %ﬁtrbh‘%dlél%bﬂ@ﬂamhg eviviH)l tIﬂ"\fe'&rebral

es are included MBVGT is to be
wmm«moewStmnmgeabmm Ith%fQﬁﬁilmﬂ)@emﬁemThattSﬁ@Ubte

| nt\ég]fabpﬂaapq%ggfyﬁwﬂgf/ d%l?ateg this Bgcgc?essts @y g@*cﬁﬁ’éj rﬁflbltory
impulses to the feeding center. Several regulatory processes may
influence these hypothalamic centers. The satiety center may be activated
by the increases in plasma glucose and/or insulin that follow a meal.
Examples of antiobesity agents include antiobesity drugs acting on the
central nervous system (e.g., dexfenfluramine, fenfluramine, phentermine,
sibutramine, anfepramon, dexamphetamine, mazindol,
phenyipropanolamine, clobenzorex), pancreatic lipase inhibitors (e.g.
orlistat), beta-3 agonists (e.g., CL-3 16243, SR-5861 1-A, UL-TG-307, SB-
226552, AJ-9677, BMS-196085, AZ-40140), anorectic peptides (e.g., leptin,
CNTF (Ciliary Neurotrophic Factor) and cholecystokinin agonists (e.g.
lintitript, FPL-1 5849).

ASSAYS

Glucokinase activation screening assay
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15Persons skilled in the art will recognize that the
chem cal reactions described my be readily adapted to

wee@paseon nunber of ot her gl ucoki nase acti vat BCBHEPR{009/000653

the invention, and alternatijpg. methods for preparing
t he compounds of this invention are deened to be
within the scope of this invention. For exanple, the
synt hesi s of non-exenplified 20conmpounds according to
the i nvention may be successfully perfornmed by

killed i h t
ki) (R POP RS B e b A e sPaue,
ki vatedd t {(
E‘Fﬁg? UG PuPaainase .“‘s'Sdﬁ"%mnd/ RSl ettyaRgbridte ([DHY s

FEHPHNG &P7ERES 2BKACtivity ds ralsulatedifronuine. dehclme in NADH
d
Phdritores Blome By WERS MR igeJEFiRLRRGeF 2340 nm.

appllcabllity for preparing other conpounds of the
vention. 30Above and bel ow, all tenperatures are

Ha SELRSENG PUrPOsESt he BK| assayrig rewtinelypineis, a 384-MTP

KA 9 S8 MR oS AR 10 L AREDST Feodfidion

soliitiod (wﬂldEE’EcB bgfferr Pt 70673 Wiind pyruvatd kihasede 8 U/ml
?% t he mxtirels extracted wth et hyl acet at e
[etete dhyriraanased angiiid pheldBe deokinase-latiisesetsaition (15

[ S
SIS AR EE SO 1 o
gbeose GERICRITIEPAGEHBADOKEA Millipore FaO) gverp myixed together

Bihi<E 2 183 oD s6ion TP riitiathon 1.6 comiaieing

S1B=RAd Gehmbuadédf the dthes aasle f
FAB (fast at (l)jm borr‘oardmeﬁtlgrlid:bntOI + SEGSlﬁ?] ti%%cérospray

FGanitations in Mxe-jangeubetuasn hoMotet 321 bt (semetegs 300 uM)

b B 4kRallpal (T hgordehieouTiEns WesS e 13 £ sheand
dsisa dahiif(ddtion &t 243xgor B winy #hea!8SILtIYVRS ﬁ/e?é‘he?é]mpét%t?é'fbd

}_C-I\/IS measurenents and were recorded with

ARAPH AfooaHeIRPEIAUrESHP 1100 series with an
ELS-detector Sedex 75 from ERC with the

The reaction was started by the addition of 10 pl of the NADH-/ATP-
solution (4.29 mM NADH, 4.95 mM ATP, in HEPES-buffer*). The MTP was
shaken for 5 sec., and then, the absorbance at 340 nm was monitored
continuously in a MTP-reader (TECAN Spectro fluor plus) for the next 27
min (with a MTP-cycling time of 199 sec.). The final concentrations of the
various components were as follows: 49.5 mM Hepes, pH 7.0, 1.49 mM
PEP,1,3 mM NADH, 49.5 mM KCl, 4.96 mM MgCl,, 1.5 mM Mg-ATP, 1.98
mM DTT, 2.04 U/ml pyruvate kinase, 2.06 U/m| lactate-dehydrogenase,
0.91 % DMSO, 0.15 pg/well glucokinase, and test compounds in the range
between 1 nM and 300 uM.

The change in the optical density (AOD340 nm) in the presence of the
compound was expressed relative to the AOD340 nm. o O the control
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wo-e@gtrendat i on- vol t age:

following characteristics: lon source: Electrospray
(positive node); Scan: 100-1000 m z;

DAD: 220 nm 20Fl ow rate: 4. m/Mn. The used
splitter reduced the flowrate after the DAD for the
M5 to O, 75mL/ M n. Colum: Chronolith Speed ROD RP-18e

50-4.6 Solvent: LiChrosolv (Merck KGA) 25Sol vent A;
mmaba(t@m(mmpoessope@m BM gloRose anddR. It Ap QMéﬁ?adta}&'ng

fr %
nfocessuiihe el HeRub B HE KRk GRp BLERuPHIch b e
aAABRe T 25N rkfld&beeg IFONthé ldbtérﬂhn@ﬂic&paf 'ehe heaf mmkemal
colum: Chiralpak AS-H (Dai cell),

afacke conpeniaton (16550 G0e TSI REINES HErH DD TRd mgspem

Ieg.?r %{; zb% éb%f(gt W%f WL UL pbuRtifstiHerest 1PRe Bata
PR IORREROL £€@6@uﬂ&ﬁﬁﬁéwnom¢n (f(dy= (eﬁecmmx %o-

areparatlve in }'" ons: neth
e AENEREOR T T St o by pABANEST IERYPN .
%/ ACN MeOH (3:2) solution WO

'06203PCT/ EP2009/ 000653

* Hepes-buffer (50mM Hepes, , pH 7.0, 5mM MgCl,, 50mM KCI, 1.5 mM
PEP, 0.1% BSA). DTT was added to the Hepes-buffer from a 200X stock
solution (in Millipore H,0) freshly each day. The final concentration of DTT
in the Hepes-buffer is 2 mM.

Culture of pancreatic INS-1 cells

INS-1 cells were cultured in complete medium, RPMI1640 containing 1mM
sodium pyruvate, 50uM 2-mercaptoethanol, 2mM glutamine, 10mM
HEPES, 1001U/mL penicillin, and 100pg/mL streptomycin (CM),
supplemented with 10mM glucose, and 10% (vol/vol) heat-inactivated fetal
calf serum (FCS), as described by Asfari et al. (Endocrinology 130: 167-
178, 1992).

Insulin secretion assay

INS-1 cells were plated and cultured in 48-well plates. After 2 days of
culture, the medium was removed and cells were cultured for 24h with a
medium change to 5mM glucose, 1% FCS. The cells were then washed
with Krebs-Ringer Bicarbonate HEPES buffer (KRBH; 135mM NacCil;
3.6mM KCl; 5mM NaHCO3; 0,5mM NaH2PO4; 0,5mM MgCI2; 1,5mM
CaCl2 and 10mM HEPES; pH 7,4) 0,1% BSA containing 2,8mM glucose

60 V; Gas-tenperat ure: PGDBL2009/000653
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WOR480/18

- 45 - Exanple 1 5- Propyl -t hi ophene- 3- car boxylic
aci d %5 chl oro-pyridin-2-yl)-am de
Wy! t hi ophene-3-carboxylic acid (1.5 m¥&TjEP2009/000653

N- ( 3- -42 -

Di net hyl am nopropyl)-N -et hyI car bodi i m dhydrochl orid
(1 leq), 2-Am no5-chlorpyridin (1 1 eq.) and

1- Hydr oxybenzotri azol hydrat (1.1 eq) and 4-

and Hyeinskpatad for(30mire gt )37a£3elrutrses§awd buffepnEhesglls were

t | r\égghécfﬁklcga%ﬁ .ﬂEuEQtfeﬁqgiﬁﬁﬁR?{éEHf§1 gﬁ\rcdtrﬁammg 2,8

Feaction so I on and extra

dr b ghidusee andheiffepsniti oencentgaiohs bR yies tested molecule.
washed with 1IN NaCH and brine, dried over N2SO4 and

{r]whgoq:qmqntragope%m qoflected, supernatants was measured with

LERRMTd PACRRENS SFBBRISIAAIG B8 £08 Repeshy A0 flas.
ARG s BBRL ST ot ) &5

acetat
om orless solldlnayl el d of 2511% HPLC(I\/Ethod A :
356 mn, LCGM (Method A) 258 mn, 281.00 (MH);
1H—Nl\/R(DI\/ISOd6 500 MHz) ppm 10.715 (s, 1H), 8.42

hfprobito ddusd Bjofle '?‘é@‘ “ﬁﬁf&?“ﬂﬂ%%ﬁ%“ﬂﬂé%a% figjea
Iﬂogv?ge( Jat |Sélg|tbeJl§112.dHér St\;E)ﬂ, térlxa't_IZW@egex;nchets mg'?_?lt l?lglt;lﬂze
Fiprlonand 558 CHETISeEl BHoGH Aot of aicticigan

frRehavhng conpounds can be synthesized via a simlar
reactlon path as in exanple 1: Exanple 2 5

Persons skilled in the art will recognize that the chemical reactions
described may be readily adapted to prepare a number of other
glucokinase activators of the invention, and alternative methods for
preparing the compounds of this invention are deemed to be within the
scope of this invention. For example, the synthesis of non-exemplified
compounds according to the invention may be successfully performed by
modifications apparent to those skilled in the art, e.g., by appropriately
protecting interfering groups, by utilizing other suitable reagents known in
the art other than those described, and/or by making routine modifications
of reaction conditions. Alternatively, other reactions disclosed herein or
known in the art will be recognized as having applicability for preparing

other compounds of the invention.

Above and below, all temperatures are indicated in°C. In the following ex-
amples, “conventional work-up” means: if necessary, water is added, the
pH is adjusted, if necessary, to between 2 and 10, depending on the con-
stitution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried

over sodium sulfate and evaporated, and the product is purified by chro-
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10Thi ophene- 3-carboxylic acid thiazol-2-ylam de. beige
solid, 48 %yield, HPLC (Method A): 2.81 mn, LCMS

W@ MevhetoR): 1.59 min, 211 mz (MH) 15 Exanpl BCBEP2009/000653

20Thi ophene- 2- car boxyl i ¢ aci4®d + hi azol - 2-yl am de: bei ge
solid, 23 %yield, HPLC (Method A): 2.83 mn, LCVS
( Met hod A) 161 m'n 211 mz (MH) 25 Exanrple4 30

?r?ﬁtgggl\ébp clgn%l %ge @,@(ﬁ/éé%@{g%%gllh%zgtm%: )Rfe\(qgueq_m@hca gel;

0 (Method A): 1.83 nin, 225
st &h@ac"’aa@m@%ﬂbnd\@%oog/ 106203PCT/ EP2009/ 000653
MHSsspemﬂometry (MS):  El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)" (unless

indicated otherwise)

Meiting Points (mp.): melting points are determined with a BUCHI Melting
Point B-540

LC-MS-conditions

Mass data (MH", given as m/z values) were taken from LC-MS
measurements and were recorded with a Hewlett Packard System of the
HP 1100 series with an ELS-detector Sedex 75 from ERC with the
following characteristics: lon source: Electrospray (positive mode); Scan:
100-1000 m/z; Fragmentation-voltage: 60 V; Gas-temperature: 300°C,
DAD: 220 nm.

Flow rate: 2.4 ml/Min. The used splitter reduced the flow rate after the
DAD for the MS to 0,75ml/Min.

Column: Chromolith Speed ROD RP-18e 50-4.6

Solvent: LiChrosolv (Merck KGaA)

Solvent A: H20 (0.01% TFA)

Solvent B: ACN (0.01% TFA)

Method A: In 2.6 min from 96% A to 100% B. Followed by 0.7 min 100% B

SFC-conditions for enantiomer separation

Berger SFC™ Minigram (tubing: preparative mode)

column: Chiralpak AS-H (Daicel), 5um, 4.6 mm x 250 mm

eluent: method A: 85% CO./15% MeOH; method B: 70% CO,/30% MeOH
flow: 5 ml/min

outlet pressure: 100 bar

column temperature: 35°C
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5- Chl or o- 4- net hanesul f onyl -t hi ophene- 2- car boxylic acid
thiazol -2- ylam de: colorless solid, 4 %yield, HPLC

w@ Mvhoto) : 2.92 min, LCMS (Method A): 1.72 nPOT/EBR89/000653

mz (MH) 10 Exanpl e 6 Benzg b]t hi ophene- 3-carboxylic
acid thiazol-2-ylam de: colorless solid, 5 %yield,
HPLC (Method A): 3.21 nin, LCMB (Method A): 2.12 min,
261 mz (MH#) Exanple 7

WV5280 nTet r ahydr o- benzo[ b] t hi ophene- 3-carboxylic acid

vheRraeAmctiBRy bt Al RaRafhvAChiveliti, 1)

%@tnd%&th’é’@@m 301 of WBRGLA ACNRABEET(FPREMALi600653 -

6- Met hyl -4, 5,6, 7-tetrahydr o- benzo[ b] t hi ophene- 3- car box
ylic acid thiazol 2-ylam de: colorless solid, 101)/0
yield, HPLC (Method A): 3.47 mn, LCMS (Method A):
2.46 mn, 279.2 mz (M#) S5Example 9 O

4- (4- Chl or o- benzenesul fonyl) -t hi ophene- 3- car boxylic
acid thiazol-2- ylamde: colorless solid, 41 %yvyield,
HPLC (Method A): 3.19 mn, LCVMS (Method A): 2.08 mn,
385 mz (M#) Exanple 10

255- Pr opyl - t hi ophene- 3-carboxylic acid

(4-met hyl -t hi azol -2-yl)-am de: beige solid, 42 %
yield, HPLC (Method A): 3.37 mn, LCMS (Method A):
2.35 mn, 267.2 mz (M#) 30Exanple 11



10

15

20

25

30

35

WO 2009/ 106203PCT/ EP2009/ 000653 -49 - _
{2-] (5-Propyl -t hi ophene- 3-car bonyl) - am noFt hi azol - 4-y1

WO 2000204263 aci d et hyl ester: brown oil, 16 % yi BCHEPIPY®0653

(Method A): 3.47 mn, LCVS-@Bethod A): 2.42 min, 339.2
mz (M)
2-[ (5-Propyl -t hi ophene- 3-carbonyl) - am noFt hi azol e-4-ca
oxylic, acid ethyl ester: beige solid, 5 %yield,

lgel hod A): 3.49 nin, LOVB (Method A): 2.45 nin,
325.2 mz (MH) Exanple 13 WO
2009/ 106203PCT/ EP2009/ 000653 - 50 - 10
4- Met hyl- 2-[ (5-Qrop hi ophene- 3- car bonyl ) -ani no] - hi a
zol e-5-carboxylic hyl ester: colorless solid,
39 %yield, HPLC ( 3.64 min, LCVS (Method
A: 2.66 mn, 339. ) 15Exanple 14

S-Propyl-thiophene-3-carboxylic acid (5-chloro-pyridin-2-yl)-amide

3-Propylthiophene-3-carboxylic acid (1.5 mmol), N-(3-
Dimethylaminopropyl)-N"-ethylcarbodiimidhydrochlorid (1.1eq), 2-Amino-
S-chlorpyridin (1.1 eq.) and 1-Hydroxybenzotriazolhydrat (1.1 eq) and 4-
Methylmorpholin (1.6 eq.) are dissolved in DMF and stirred four days at
room temperature. Water is added to the reaction solution and extracted
with dichloromethane. The combined organic layers are washed with 1N
NaOH and brine, dried over N,SO,4 and the solvent is removed in
vacuum. 5-Propyl-thiophene-3-carboxylic acid is obtained after column
chromatography (Heptan / ethyl acetate) as colorless solid in a yield of
11%. HPLC (Method A): 3.56 min; LC-MS (Method A): 2.58 min, 281.00
(MH"); *H-NMR (DMS0O-d6 500 MHz): 5 [ppm] 10.715 (s, 1H), 8.42 (d,
1H, J=2.6 Hz), 8.343 (d, 1H, J=1.1 Hz), 8.2 (d, 1H, J=8.9 Hz), 7.933 (dd,
1H, J=2.6 Hz, J=8.9 Hz), 7.415 (d, 1H, J=1.1 Hz), 2.779 (t, 2H, J=7.4
Hz), 1.657 (sextett, 2H, J=7.4 Hz), 0.942 (t, 3H, J=7.4 Hz).
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5- Propyl -t hi ophene- 3-carboxylic acid
(1Him dazol -2-yl)-am de: beige solid, 36 %yield,

WORO@10498s hod A): 2.84 min, LCMS (Method A): 1PABEP2009/000653

25mn, 236.2 mz (M+H) Exangbe 15 30 35 WO
2009/ 106203PCT/ EP2009/ 000653 - 51 -
4- Met hoxymet hyI -t hi ophene- 2- car boxylic acid
- in | met hyl1-1 ra -3-yl)-am de: LC\S
%%g%lrﬁ#lgg ng%rfg pgéygt esnzed V|a a similar reaction path
ophene- 2-car boxylic acid
?EWEQ%%fi@pr“ di n- 2-yl net hyl- 1Hpyr azol - 3-y1) - am de:
LCVS 313.1 mz (MH) 15 Exanple 17 20 C30/
54- M=it oxynet hyl -t hi ophene- 2- carboxylic acid
-1-pyridin-2-
yl met hy1- 1H pyrazol - 3-y1) - am d§ LCMS 343.2 nmlz (MH)

/L

Thiophene-3-carboxylic acid thiazol-2-ylamide. beige solid, 48 % vyield,
HPLC (Method A): 2.81 min, LCMS (Method A): 1.59 min, 211 m/z
(MH+)

Examplie 3

N\

Thiophene-2-carboxylic acid thiazol-2-ylamide: beige solid, 23 % vyield,
HPLC (Method A): 2.83 min, LCMS (Method A): 1.61 min, 211 m/z
(MH+)

Example 4

S

\

9 7N\
B

4-Methyl-thiophene-2-carboxylic acid thiazol-2-ylamide: beige solid, 51
% yield, HPLC (Method A): 2.99 min, LCMS (Method A): 1.83 min, 225
m/z (MH+)

Example 5
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Exanpl e 18 WO 2009/ 106203PCT/ EP2009/ 000653 - 52 -
3- Chl or o- 4- net hanesul f onyl -t hi ophene- 2- carboxylic acid

WO P092ed202- yl am de: orange solid, 27 % yi el d, PGIPER2009/000653

(Method A): 2.75 min, LCVS-@Wethod A): 1.47 mn, 323
mz (M#) 5Exanple 19 10 C

4- (4- Chl or o- phenyl ) t hi ophene- 2-carboxylic acid

t hi azol -2-yl am de: beige solid, 71 %yield, HPLC
(Method A): 3.49 min, LCVMS (@veth8 : 2.45 mn, 321
mz (M#) 15 Exanple 20
5-Ni tro-thi ophene-3- car
brown solid, 36 %ys PLC(I\/bthod A: 2.97 mn,
LCI\/S(I\/Ethod A: 1.49 S 256 mz (MH) Exanple 21
WO 2009/ 106203PCT/ 2% / 000653

Naci TN t hi azol - 2-yl ami de:

5-Chloro-4-methanesulfonyl-thiophene-2-carboxylic acid thiazol-2-
ylamide: colorless solid, 4 % yield, HPLC (Method A): 2.92 min, LCMS
(Method A): 1.72 min, 323 m/z (MH+)

oi’}
<>j/| ~N

Benzo[b]thiophene-3-carboxylic acid thiazol-2-ylamide: colorless solid, 5
% vyield, HPLC (Method A): 3.21 min, LCMS (Method A): 2.12 min, 261
m/z (MH+)

Example 6

Example 7
o) S/\>
PN
N N
||
S
4,5,6,7-Tetrahydro-benzo[b]thiophene-3-carboxylic acid thiazol-2-

ylamide: yellow solid, 8 % yield, HPLC (Method A): 3.31 min, LCMS
(Method A): 2.26 min, 265 m/z (MH+)

Example 8
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- 53 - 5-Propyl -t hi ophene-3-carboxylic acid
(1H benzoi m dazol - 2-yl)-am de: beige solid, 37 %

wQe@bdoe2bPLC (Met hod A): 3.12 m n, LCVS (Met hoRICHXEP2009/000653

1.81 min, 286.2 mz (M#) 5BB8ample 22 d
154- (4- Chl or o- benzenesul f onyl ) - 3- et hyl -t hi ophene- 2-ca
rboxylic acid thiazol-2-ylam de: colorless solid, 64 %

Kooty 5 7 ity B dbnZombBpthens B ek IS PedhiaZol
2 OR¥ids 280 eEsEBRa090 G0 YfE8, HPRE (Method A): 3.47 min,

Prop | -t hi ophene- 3- carboxyllc aci d

FEMS {MethaciAizd A6 mipl 2RPdem/DEVIbl) sol i d, 27 %vyiel d,
HPLC (Method A): 3.16 mn, LCMS (Method A) 2.02
10m n, 254 mz (MH) Exan'pl e 25

Example 9
0O ST\
Cl S

4-(4-Chloro-benzenesulfonyl)-thiophene-3-carboxylic acid thiazol-2-
ylamide: colorless solid, 41 % yield, HPLC (Method A): 3.19 min, LCMS
(Method A): 2.08 min, 385 m/z (MH+)

Example 10

5-Propyl-thiophene-3-carboxylic acid (4-methyl-thiazol-2-yi)-amide:
beige solid, 42 % yield, HPLC (Method A): 3.37 min, LCMS (Method A):
2.35 min, 267.2 m/z (MH+)

Example 11
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205- Pr opyl - t hi ophene- 3-carboxylic acid
(1HE1, 2,4]triazol -3-yl)-am de: beige solid, 60 %

WQ r@PdO62pPLC (Method A): 3.23 min-, LCVS ( Met hBCI/BP2009/000653

2.23 min, 237.2 mz (M#) HQ@nple 26

305- Met hyl -t hi ophene- 2- car boxylic acid

t hi azol - 2-yl am de: brown solid, 56 %yield, HPLC
(Method A): 2.96 min, LCMS (Method A):,1.82 mn, 225
mz (M#) Exanple 27 WD 2009/ 106203PCT/ EP2009/ 000653 .
- 55 - 5- Propyl -t hi ophene- 3-@ar boxylic acid
(5-fluoro-pyridin-2-yl)-amde: yelKow solid, 31 ")/0
yield, HPLC (Method A): 3.4 nmin (Met hod A):

102.38 mn, 265.2 niz (|8-|+) |
/‘\s

le 28

{2-[(5-Propyl—thiophene—3-carbonyl)—amino]-thiazol-4-y|}-acetic acid ethyl
ester: brown oil, 16 % yield, HPLC (Method A): 3.47 min, LCMS
(Method A): 2.42 min, 339.2 m/z (MH+)

0]
0]
—
0 )Nl:\;/
B N S
S

/

Example 12

2-[(5-Propyl-thiophene-3-carbonyl)—amino]-thiazole-4-carboxylic acid
ethyl ester: beige solid, 5 % yield, HPLC (Method A): 3.49 min, LCMS
(Method A): 2.45 min, 325.2 m/z (MH+)

Example 13



205- Pr opyl - t hi ophene- 3-carboxylic acid

i soxazol -3-ylam de: colorless solid, 16 %yield, HPLC
WQRPAOROA): 3.21 min, LCVS (Method A): 2. 11 nPGI/ERBPY/R0653

mz (MH) 25Exanpl e 29 - 50 -

5- Propyl -t hi ophene- 3-carboxylic acid

(1-met hyl - 1H pyrazol -3-yl)-am de: colorless oil, 70 %

yield, HPLC (Method A): 3.08 mn, LCMS (Method 35A):

1.95 min, 250.2 mz (M+#) WO \B

2009/ 106203PCT/ EP2009/ 000653 - 56 - Exanple 30

5- Propyl -t hi ophene- 3-car boxyl i c Qci d

(5-tert-butyl-2H pyrazol -3-yl)- 1

solid, 5 %yield, HPLC (Method_ A){

(Method A): 2.23 mn, 2922 m2 (

de: colorl ess
3.19 mn, LCVS
Exanple 31 15

5 20 =
S N N
—
10
4-Methyl-2-[(5-propyl-thiophene-3-carbonyl)-amino]-thiazole-5-carboxylic
acid ethyl ester: colorless solid, 39 % yield, HPLC (Method A): 3.64 min,
LCMS (Method A): 2.66 min, 339.2 m/z (MH+)
15
Example 14
0 D
S N N
S
—
20

3-Propyl-thiophene-3-carboxylic acid (1H-imidazol-2-yl)-amide: beige
solid, 36 % yield, HPLC (Method A): 2.84 min, LCMS (Method A): 1.46
25 min, 236.2 m/z (MH+)

Example 15

30 N

35 4
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N701 V C N 5-Propyl-thiophene-3-carboxylic acid
(4-chloro-pyridin-2-yl)-amde: colorless oil, 4 %

WQ r@PAO62pPLC (Method A): 3.41 min, LCVMS (Met hoBRICTREP2009/000653

2.58 min, 281 mz (MH) 25-BAanple 32
5- Propyl -t hi ophene- 3-carboxylic acid
yrlmdln 2-ylam de: yellowoil, 14 %yield, HPLC

safe Ryl FlonTeachorRssalper st dodeel sy

%%@WBL y)-8fide: LCMS 329.2 m/z (MH+)
4- Et hyl - 5- propyl - t hi ophene-2-carboxylic acid

t hi azol - 2-yl am de: bei ge

Example 16
N
o NN
)f’j*Nj\r
||

4-Methyl-thiophene-2-carboxylic acid (5-methyl-1-pyridin-2-yimethyl-1H-
pyrazol-3-yl)-amide: LCMS 313.1 m/z (MH+)

Example 17
N -

N
o NN
J/_SJ/LLNM
||
O
/

4-Methoxymethyl-thiophene-2-carboxylic acid (5-methyl-1-pyridin-2-
yimethyi-1H-pyrazol-3-yl)-amide: LCMS 343.2 m/z (MH+)

Example 18

S /l\/>

\ /

\
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solid, 44 %yield, HPLC (Method A): 3.44 nin, LCMVB
(Method A): 2.49 nmin, 281.2 mz (MH); 1H NMVR

WO DMBMI@63 300 MHz): 8 [ppn] 12.489 (s, 1H), SPOWBPY089/000653

1H), 7.523 (d, 1H, J=3.5 Hzp2-7.229 (d, 1H J=3.5 Hz),
2.742 (t, 2H, J=7.6 Hz), 2.542 (t, 2H, J=7.6 Hz), 1.62
(sextett, 2H, J=7.6 15Hz), 1.182 (t, 3H, J=7.6 Hz),

. Q49(t . 3H, J=7. . Exampl.e 34 20. Cl. 25
3Bl -PRInsREHEoA kaion B Zodiboiic SbiatRiazol-2-
QMBé%Wédﬂu@ZQm% iél&l ram@e(MétaberA)egsmmm CLCMS

yi el d, HPLC(I\/bthod . mn, A :
szsthﬁdnA) Ag47 miry 323 e arrpl e 35 V\D 2009/ 106203
5 PCT/ EP2009/ 000653
5- Propyl -t hi ophene- 3-carboxylic acid

E&am@EITgZH- pyrazol -3-yl)-am de: colorless solid, 15 %
yi e C (Method A: 3.08 mn, LCM5 (Method 10A): 2

mn, 246.2 nfz (M) Exanple 3§, 5
cl ~ /l*N
\_s

4-(4-Chloro-phenyl)-thiophene-2-carboxylic acid thiazol-2-ylamide: beige
solid, 71 % yield, HPLC (Method A): 3.49 min, LCMS (Method A): 2.45
min, 321 m/z (MH+)

Example 20

0 $TN\
Q N);\>
N ]
o s

5-Nitro-thiophene-3-carboxylic acid thiazol-2-ylamide: brown solid, 36 %
yield, HPLC (Method A): 2.97 min, LCMS (Method A): 1.79 min, 256 m/z
(MH+)

Example 21
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205- Pr opyl - t hi ophene- 3-carboxylic acid
pyrimdin-4-ylam de: yellow solid, 60 %vyield, HPLC

W@ mvheoto) : 2. 97 min, LCVS (Method A): 2. 07 nPCI/ERA89/@0653

mz (M#) Exanple 37 25 - 953 -
5- Propyl -t hi ophene- 3-carboxylic acid
(1-pyridin-2-yl methyl-1H pyrazol -3- yl)-am de: beige

S e s 9 BB e

2oy 4l B3PEiER2APL00AEN3d-ARS.12 e MSIRethod A):
105- Pr opyl -t hi ophene- 3- car boxylic acid

(84 pyn. 230 MBI de: yel low solid, 2 A vyield,
HPLC (I\/bthod A): 2.95 nin, LOVMS (Method A): 1.82 min,
236.2 mz (MH) Exanple 39 15 20

Example 22
O S’\>
S
S

\ /

Cl

4-(4-Chloro-benzenesulfonyl)-3-methyl-thiophene-2-carboxylic acid
thiazol-2-ylamide: colorless solid, 64 % yield, HPLC (Method A): 3.31
min, LCMS (Method A): 2.2 min, 399 m/z (MH+)

Example 23

4-Methyl-thiophene-2-carboxylic acid (1-pyridin-2-ylmethyl-1H-pyrazol-3-
yl)-amide: LCMS 291.1 m/z (MH+)

Example 24
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5- Propyl -t hi ophene- 3-carboxylic acid
(4-methyl -pyridin-2-yl)-amde: yellowoil, 10 A

W@ @Pdo6s2biPLC (Met hod A): 2.89 min, LCVS (Met hoRICBEP2009/000653

1.79 mn, 261.2 mz (MH) 254Exanpl e 40 0

35{3-[ (4 Met hoxynet hyl - t hi ophene- 2- car bonyl ) - ami nol - py
razol -1-yl}-acetic acid ethyl ester: LCMS 324 nmlz
(MH) WD 2009/ 106203PCT/ EP2009/ 000653 - 60 - Exanple

41 105- Pr opyl -t hi ophenep3- caN’b ylic acid _
pyridi n-2-yl am de: yellow ol{l , 4l%Yield, HPLC (Method
A): 2.87 min, LCVS (Me Nl. mn, 247.2 nlz
(MH). 15Exanple 42 S

—

5-Propyl-thiophene-3-carboxylic acid [1,3,4]thiadiazol-2-ylamide: beige
solid, 27 % yield, HPLC (Method A): 3.16 min, LCMS (Method A): 2.02
min, 254 m/z (MH+)

Example 25

5-Propyl-thiophene-3-carboxylic acid (1H-[1,2,4]triazol-3-yl}-amide:
beige solid, 60 % yield, HPLC (Method A): 3.23 mim; LCMS (Method A):
2.23 min, 237.2 m/z (MH+)

0 ST\
oo
\_/

5-Methyl-thiophene—2-carboxyli'c acid thiazol-2-ylamide: brown solid, 56
% yield, HPLC (Method A): 2.96 min, LCMS (Method A): 1.82 min, 225
m/z (MH+)

Example 26

Example 27
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2-[ (5-Propyl -t hi ophene- 3-car bonyl ) am no] -t hi azol e- 4-ca
rboxylic acid

WQIRI16BPr opyl - t hi ophene- 3- car bonyl ) - am no] t hPEEBP29092/000653

carboxylic acid ethyl esterd§9.077 mmol) is dissol ved
in EtOH (0.5 mM) and 1IN NaOH (2.5 eq) is added. The
reaction solution is stirred 20 hours at 40 C. The pH
is adjusted to 2 and the preci pitateFis filtered.

2-[ (5-Propyl -t hi ophene- 3 X

3-carbonyl )am no] -t hi azol'g- 4- br bokylic acid is

obt ai ned as col orl ess_sol i leld of 61 A). HPLC
(Method A): 3.2 min (Method A): 2.05 min, 297
mz (M) The\fol | owi ng conpounds can be
synthesized via a sinilar reaction path 35as in
exanpl e 42: W) 2009/ 106203PCT/ EP2009/ 000653 - 61 -
Exanmple 43 10/ o
{3-[ (4- Met hoxynet hyl -t hi ophene- 2- car bony1) - am no] - 5- ne

%&gﬁ%ﬁéﬁ@ﬁﬂ%g&&%&r}b&?ﬁé h&d35 fRiord-PYRdHLEyh-drhielel M) 0

yeoi gblitie Bh Ok it hiPLOh{MethedeA 2 3chmimnyC Y&niMeihod yy)az

Sk kbR LS (GRS O LOVS 298 e ()

Example 28
0 N~
A
NS N
S
—

5-Propyl-thiophene-3-carboxylic acid isoxazol-3-ylamide: colorless solid,
16 % yield, HPLC (Method A): 3.21 min, LCMS (Method A): 2.11 min,
237.2 m/z (MH+)

Example 29
/
0 NN
|/
S N
S
—_—

5-Propyl-thiophene-3-carboxylic acid (1-methyl-1H-pyrazol-3-yl)-amide:
colorless oil, 70 % vyield, HPLC (Method A): 3.08 min, LCMS (Method
A): 1.95 min, 250.2 m/z (MH+)
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WO 2000/106203/1} - acet i ¢ aci d:

Exanpl e 45 WO 2009/ 106203PCT/ EP2009/ 000653 - 62 -
{5- Met hyl - 3-[ (4- et hyl -t hi ophene- 2- car bonyl ) - am no] - py

{2-[(5-Propyl -thi ophene- 3- car®nyl ) - am nol-t hi azol -4-y
1}-acetic acid: 15colorless solid, 79 %yield, HPLC
(Method A): 3.16 min, LCMS (Method A): 2.03 nmin, 311

n anpl e 47
4 [ (5- propyl -t hi ophene- 3-car bonyl yam nol t hi az

ol e-5-carboxylic acid: colorless golid,, 87 %yield,

HPLC (Method A): 3.12 m n, OLCVEN 30Met Aod A: 1.9 mn,
311 mz (MH#) Exanple 48
2009/ 106203PCT/ EPZOO%/ 53'N

5-Propyl-thiophene-3-carboxylic acid (5-tert-butyl-2H-pyrazol-3-yl)-
amide: colorless solid, 5 % yield, HPLC (Method A): 3.19 min, LCMS
(Method A): 2.23 min, 292.2 m/z (MH+)

Example 31

5-Propyl-thiophene-3-carboxylic acid (4-chloro-pyridin-2-yl)-amide:
colorless oil, 4 % yield, HPLC (Method A): 3.41 min, LCMS (Method A):
2.58 min, 281 m/z (MH+)

Example 32

5-Propyl-thiophene-3-carboxylic acid pyrimidin-2-ylamide: yellow oil, 14
. % yield, HPLC (Method A): 2.87 min, LCMS (Method A): 1.76 min,
248.2 m/z (MH+)

LCVG 280 nfz (MH+) ERGIYPPHOABI06S3
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- 63 - 5
4- Di et hyl sul f anpbyl- 5- et hyl -t hi ophene- 2- car boxylic

wa@eiod/1od20nzol - 2- yl am de 10Step A PCT/EP2009/000653

5- Met hyl -t hi ophene- 2- car boxyl8%-acid (30.5 mmol) is

di ssolved in Ethanol (53 ml), H2SO4 (0.5 eq) is added,
and the reaction is heated to reflux for 3 days. The
solvent is renmoved in vacuo and the renai ning materi al
di ssol ved in Dichl oromet hane. The organic | ayer is
eRxaAnpRI3y th saturated NaHCO3 and washed with bri ne.
The organi ¢ |ayer is 15dried over Na2SO4 and the

sol vent renoved in vacuo. 5- thy

t hi ophene- 2- carboxylic acid I I s obtained as
brown oil in a yieldq of NEthod A): 3.36
mn, LCVS (Method A) 171 2 mz (MH) 20
Step B: 5-Methyl -thioph - - carboxyllc aci d et hyl
ester (11.7 mol) is disgolved in Chlorosulfonic acid
(4 M) at 74 C and stj+red 3 hours. The reaction
solution is diluted wth dichl oronmethane and ice water
i s added. 25The organic layer is washed with water,

dmemywmrowaﬂvometma&myﬁ@bcldsmiﬁm ahide/ asgige
4- Chl orosul fony1- 5- net hﬁ/l -t hi ophene- 2- oxylic acid

eSRYY. s veyield HRkGi(ed %Aﬂr%ﬁbﬂ rain, LQM% (MGQFQF’ b9: 349

"/‘.’m;h'ngb&%%‘WH%E@@Y@@MS@-%%WH?? Foord) 1489

4(@1 ), Gstwff wmmsmamw 1mueetsenz) 7229 b x| S=RSiHY),
et h este n%‘}?oﬁ %H ssol ved i n D chl or onet hane

(2 Zr(t)ﬂana 56s'd§)p8 #E@H&hﬂrﬁﬁr{th@t Prbgla7.6
S 1m) i
agg')ggm%g{ ﬁﬁcﬁoﬁ% 'Q?F‘?E&% ouT s ‘perc()om )
tenperature. After addition of water, the reaction is

)étx;%g:t ed WI th WO 2009/ 106203PCT/ EP2009/ 000653 - 64 -

5-Propyl-thiophene-3-carboxylic acid (6-chloro-pyridazin-3-yl)-amide:
colorless solid, 4 % yield, HPLC (Method A): 3.32 min, LCMS (Method
A): 2.3 min, 282.2 m/z (MH+)

Example 35
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Di chl or onet hane.
4- Di et hyl sul f anpy1- 5- net hyl - t hi ophene- 2- car boxyl i c

WRuOY16eMy| ester is obtained after renoval ofPQTEP2009/000653

organi ¢ solvent in vacuum a§8yel lo oil in a yield of
32 A). HPLC (Method A): 3.47 mn, LCVS (Method A):
2.37 min, 306.2 mz (Mk) 5 Step D

4-Di et hylsulfam)yl 5- et hyl -t hi oph ne- 2- car boxylic
acid ethyl ester (0.29 mmolQ is lved in EtOH (0.5
m) and 1IN NaCH (2.5 eq) i sjladded, e reaction
solution is stirred 24 s "Hit 43“)0. The pHis 10

adjusted to 2 and theSpregipitate pPs filtered.

4- Di et hyl sul f anpby1- 5- yl t hi ophéne- 2- carboxylic acid
IS obtained as colorless solid in a yield of 84 A).
HPLC (Method A): 3.03 min, LCVMS (Method A): 1.81 nin,
278.2 mz (M) 15 Step E:

539 fele G%ls Ifan§ carbox |}:g¥:!d{ —etﬂergﬂepy%ag&[?t{gf;yalr;\ige:
bllvlba?& SoRAAS) NSRS PP W‘*"?ﬂ :gagb?%ghaﬂb% e
A i, am/tZr(N&‘kb) hydrat (1.1 eq) and

4- Met hyl norpholin (1.6 eq.) are dissolved in DV and
stirred 20 four days at roomtenperature. Water is
Edd%]éqst he reaction solution and extracted with

I chl oronmet hane. The conbi ned organic | ayers are
washed with 1IN NaOH and brine, i over N2SO4 and
the solvent is renoved in
4- Di et hyl sul f anoy1- 5- net hy
25aci d thiazol -2-yla s dbtained after colum

chr omat ogr aphy ( Hept et hyl acetate) as beige solid
inayield of 499 A HRPCC (Method A): 3.24 mn, LCMVS
(Method A): 2.12 m 360.1 mz (MH); 1H NVR ( DMSQJ6,
500 MHz): d [ppm A2.875 (br, 1H), 8.371 (br, 1H),
7.55 (d, 1H, 30J=3.6 Hz), 7.276 (br, 1H), 3 253 (q,
Sehop A GEPNERe SEdboky A8 o b DR BEL Bl Eri,
6 "/exlaiqall-ﬁz’lélfs (NtéﬂE)chpxlkgmmnWI)MS (Method A): 2.07 min,
%gzﬁQPQS/B?PCT/ EP2009/ 000653 - 65 -

)armyl 5- net hyl -t hi ophene- 2-carboxylic acid

t hi azoI 2- ylam de: beige solid, HPLC (Method A): 3.24
mn, LCVMS (Method A): 2.08 min, 394 mz (MH)
Example 37

t hj e- 2-carboxylic

N=
N/
N/N
Ay

S N
.

S

5-Propyl-thiophene-3-carboxylic acid (1-pyridin-2-ylmethyl-1H-pyrazol-3-
yl)-amide: beige solid, 86 % yield, HPLC (Method A): 2.89 min, LCMS
(Method A): 1.91 min, 327.2 m/z (MH+)
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Exanpl e 50
4- Di met hyl sul f anoy1- 5- et hyl -t hi ophene- 2- car boxylic

wa@etodi1od2dmzol - 2- yl am de: beige solid, HPLC ( MeCTiBeR208)/000653

3.07 nin, LCVS (Method A):-28%.88 nmin, 332 mz (MH)
Exanpl e 51

305- Met hyl - 4- phenyl sul f anoyl -t hi ophene- 2- car boxyl i c
acid thiazol-2- ylam de: brown solid, HPLC (Method A):
3.2 mn, LCVM5 (Method A): 2.07 min, 380.1 mz (MH)
%%Q/WGZOSPCT/ EP2009/ 000653 - 66 -

-Met hanesul f onyl- 5- propoxy-t hi ophene- 2- carboxylic
acid thiazol -2- ylam de 10gyep N~'L- Propanol (1 nmol)
is dissolved in THF (4 m) land HA5.1 eq., 60%
suspension in liquid paas an
5- Chl or 0- 4- et hanesul gony| - t hi ophene-2-carboxylic
acid (1 eq.) is added. suspension is stirred four
hours at 60 C and 15 hpurs at roomtenperature. After
renoval of

5-Propyl-thiophene-3-carboxylic acid (1H-pyrazol-3-yl)-amide: yellow
solid, 2 % vyield, HPLC (Method A): 2.95 min, LCMS (Method A): 1.82
min, 236.2 m/z (MH+)

Example 39

5-Propyl-thiophene-3-carboxylic acid (4-methyl-pyridin-2-yl)-amide:
yellow oil, 10 % yield, HPLC (Method A): 2.89 min, LCMS (Method A):
1.79 min, 261.2 m/z (MH+)

N
0 D
Oy _o0
_ j/
\Sf’N
—N
N
@)

{3-[(4-Methoxymethyl-thiophene-2-carbonyl)-amino}-pyrazol-1-yl}-acetic
acid ethyl ester: LCMS 324 m/z (MH+)

Example 40
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15t he solvent in vacuo, the product is extracted with
di chl or onet hane and water and the pH of the water

w@basaode3 adj usted to 2 with 1IN HCl and extr acP@OEPZ0D$000653

di chl or onet hane. The organi@tayers are conbi ned and
t he sol vent renoved in vacuo.

4- Met hanesul f ony1l- 5- propoxy-t hi ophene- 2-carboxylic

acid is obtained as brown solid in a yield of 56 %

HPLC 20 (Method A): 2.77 min, LCM5S (Method A): 1.49

E‘kaaﬁnpi’&mo mz (M+) Step B:

anesul f onyl-5- propoxy-t hi ophene- 2- car boxylic

acid (0.5 mml) is dissolved i fonyl chloride (1 m)
and THF (1 m) and heated ¥5 t |60 IC for 2 hours. The
solvent is renoved in vacu ininf solidis

aneNO. 75 m) and

d 2- Anminot hiazole (1.5 eq.)

i s added. The suspensi/on is stirred over night at room
tenperature. The pr pitate is filtered and washed
30w th Dichl or onet hane.

4- Met hanesul f ony1-'5- propoxy-t hi ophene-2- carboxylic

i hdgon a
§‘?>'r§’pd§|%i%§il%len§ ﬂ:_%ﬁ'e?i?lﬁa?ﬂflg}yﬂ?m SyBiniaR 98y it a o
;(nélEt R C\Method7An2087 a4, TS (Method 183 NN iblVE2a-7dB,
400 I\/Hz; 5 [p m 12.81 (s, 1H), 8.376 (s, 1H), 7.523
m& (MHF).9=3. 5 Hz), 7.244 (d, 1H, J=3.5 Hz), 4.341 (t,
2H, 35 J=6.3 Hz), 3.203 (s, 3H), 1.908-1.820 (m 2H),
1.02 (t, 3H, J=7.5 Hz). WO
Exarnpléd)d203PCT/ EP2009/ 000653 - 67 - Exanpl e 53
5- Propyl -t hi ophene- 3- car boxyl i coaci d thiazol-2-ylam de
Exanpl e 54 Phar macol ogi cal Data 0

di ssol ved in D chl o:ng
Triethylam ne (0.1

2-[(5-Propyl-thiophene-3-carbonyl)-amino]-thiazole-4-carboxylic acid
2-[(5-Propyl-thiophene-3-carbonyl)-amino]-thiazole-4-carboxylic acid
ethyl ester (0.077 mmol) is dissolved in EtOH (0.5 ml) and 1N NaOH
(2.5 eq) is added. The reaction solution is stirred 20 hours at 40 °C. The
pH is adjusted to 2 and the precipitate is filtered. 2-[(5-Propyl-thiophene-
3-carbonyl)-amino]-thiazole-4-carboxylic acid is obtained as colorless
solid in a yield of 61 %. HPLC (Method A): 3.2 min, LCMS (Method A):
2.05 min, 297 m/z (MH+)

The following compounds can be synthesized via a similar reaction path

as in example 42:
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Table 1 d ucoki nase Activation Assay Exanple hG&K fold
activation at 30 LIMh& EC50 / PM 1

W@ 2009/166203 9

Example 43

-61-

21,3 31,3 4
PCT/EP2009/000653

{3-[(4-Methoxymethyl-thiophene-2-carbonyl)-amino]-5-methyl-pyrazol-1-

yl}-acetic acid: LCMS 310.1

Example 44
O

m/z (MH+)

NW o~

N

kfo

{3-[(4-Methoxymethyl-thiophene-2-carbonyl)-amino]-pyrazol-1-yl}-acetic

acid: LCMS 296 m/z (MH+)

Example 45

O
(ko
N

N\/

N
—d
O S
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2,261,2 71,2 81,6 9 10 5,2 9,3 11 4,9 15 12

WO 2009/106203 PCT/EP2009/000653

-62 -

{5-Methyl-3-[(4-methyl-thiophene-2-carbonyl)-amino]-pyrazol-1-yl}-acetic
acid: LCMS 280 m/z (MH+)

Example 46

0 N7\
I
S\ N)\S

—

{2-[(5-Propyl-thiophene-3-carbonyl)-amino]-thiazol-4-yl}-acetic acid:
colorless solid, 79 % vyield, HPLC (Method A): 3.16 min, LCMS (Method
A): 2.03 min, 311 m/z (MH+)

Example 47
O
O
0 j\ N\
S N N

S

—

4-Methyl-2-[(5-propyl-thiophene-3-carbonyl)-amino]-thiazole-5-carboxylic
acid: colorless solid, 87 % vyield, HPLC (Method A): 3.12 min, LCMS
(Method A): 1.9 min, 311 m/z (MH+)

Example 48
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WO 2009/106203

513 1,5 14 2,1 15 3. 16 1,3 17 1,8 18 1,2 19
1,5

-63 -

S 7 >
ST

N

4-Diethylsulfamoyl-5-methyl-thiophene-2-carboxylic acid thiazol-2-

ylamide

Step A: 5-Methyl-thiophene-2-carboxylic acid (30.5 mmol) is dissolved
in Ethanol (53 ml), H2SO4 (0.5 eq) is added and the reaction is heated
to reflux for 3 days. The solvent is removed in vacuo and the remaining
material dissolved in Dichloromethane. The organic layer is extracted
with saturated NaHCO3; and washed with brine. The organic layer is
dried over Na,SQ,4 and the solvent removed in vacuo. 5-Methyl-
thiophene-2-carboxylic acid ethyl ester is obtained as brown oil in a yield
of 67 %. HPLC (Method A): 3.36 min, LCMS (Method A). 2.20 min,
171.2 m/z (MH+)

Step B: 5-Methyl-thiophene-2-carboxylic acid ethyl ester (11.7 mmol) is
dissolved in Chlorosulfonic acid (4 ml) at -4 °C and stirred 3 hours. The
reaction solution is diluted with dichloromethane and ice water is added.
The organic layer is washed with water, dried over MgSO4 and the
solvent is removed in vacuo. 4-Chlorosulfonyl-5-methyl-thiophene-2-
carboxylic acid ethyl ester is obtained as brown oil in a yield of 35 %.
HPLC (Method A): 3.57 min, LCMS (Method A): 2.48 min, 269.0 m/z
(MH+)

Step C: 4-Chlorosulfonyl-5-methyl-thiophene-2-carboxylic acid ethyl
ester (0.9 mmol) is dissolved in Dichloromethane (1.5 ml) and a
suspension of Diethethylamin (1.1 eq.), Sodium acetate (2 eq) in
Dichloromethane (1 mi) is added. The reaction is stirred 3 hours at room

temperature. After addition of water, the reaction is extracted with

PCT/EP2009/000653
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WO 2009/106203

20 1,4 21 2,4 22 23 3,8 24 2,4 25 26 1,5

-64 -

Dichloromethane. 4-Diethylsulfamoyl-5-methyl-thiophene-2-carboxylic
acid ethyl ester is obtained after removal of the organic solvent in
vacuum as yello oil in a yield of 32 %. HPLC (Method A): 3.47 min,
LCMS (Method A): 2.37 min, 306.2 m/z (MH+)

Step D: 4-Diethylsulfamoyl-5-methyl-thiophene-2-carboxylic acid ethyl
ester (0.29 mmol) is dissolved in EtOH (0.5 ml) and 1N NaOH (2.5 eq) is
added. The reaction solution is stirred 24 hours at 40 °C. The pH is
adjusted to 2 and the precipitate is filtered. 4-Diethylsulfamoyl-5-methyl-
thiophene-2-carboxylic acid is obtained as colorless solid in a yield of 84
%. HPLC (Method A): 3.03 min, LCMS (Method A): 1.81 min, 278.2 m/z
(MH+)

Step E: 4-Diethylsulfamoyl-5-methyl-thiophene-2-carboxylic acid (0.25
mmol), N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimidhydrochlorid
(1.1eq), 2-Amino-thiazol (1.1 eq.) and 1-Hydroxybenzotriazolhydrat (1.1
eq) and 4-Methylmorpholin (1.6 eq.) are dissolved in DMF and stirred
four days at room temperature. Water is added to the reaction solution
and extracted with dichloromethane. The combined organic layers are
washed with 1N NaOH and brine, dried over NSO, and the solvent is
removed in vacuum. 4-Diethylsulfamoyi-5-methyl-thiophene-2-carboxylic
acid thiazol-2-ylamide is obtained after column chromatography (Heptan
/ ethyl acetate) as beige solid in a yield of 49 %. HPLC (Method A): 3.24
min, LCMS (Method A): 2.12 min, 360.1 m/z (MH+); 'H-NMR (DMSO-
dé, 500 MHz): d [ppm] 12.875 (br, 1H), 8.371 (br, 1H), 7.55 (d, 1H,
J=3.6 Hz), 7.276 (br, 1H), 3.253 (q, 4H), 2.696 (s, 3H), 1.096 (t, 6H).

The following compounds can be synthesized via similar reactions as in

example 48:

Example 49

PCT/EP2009/000653
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4-Benzylsulfamoyl-5-methyl-thiophene-2-carboxylic acid thiazol-2-
ylamide: beige solid, HPLC (Method A): 3.24 min, LCMS (Method A):
2.08 min, 394 m/z (MH+)

Example 50

0 s

\ /[ Ny

4-Dimethylsulfamoyl-5-methyl-thiophene-2-carboxylic acid thiazol-2-
ylamide: beige solid, HPLC (Method A): 3.07 min, LCMS (Method A):
1.88 min, 332 m/z (MH+)

Example 51
O

S
T A

N

5-Methyl-4-phenylsulfamoyl-thiophene-2-carboxylic acid thiazol-2-
ylamide: brown solid, HPLC (Method A): 3.2 min, LCMS (Method A):
2.07 min, 380.1 m/z (MH+)

Example 52

27 2.1 WD 2009/ 106203PCT/ EP2009/ 000653 - 68 - 28 2
2055 30 3127 32
WO 2009/106203 PCT/EP2009/000653
- 65 -
0
s /Jf \
\ [/ Ny
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WO 2009/106203

33 9,4 34 351,2 36 2,7 37 3,6 38 2,7 39

- 66 -

N N
0 \/
0=~
(0]

4-Methanesulfonyl-5-propoxy-thiophene-2-carboxylic acid thiazol-2-

ylamide

Step A: 1-Propanol (1 mmol) is dissolved in THF (4 ml) and NaH (5.1
eq., 60% suspension in liquid paraffin) and 5-Chloro-4-methanesulfonyl-
thiophene-2-carboxylic acid (1 eq.) is added. The suspension is stirred
four hours at 60 °C and 15 hours at room temperature. After removal of
the solvent in vacuo, the product is extracted with dichloromethane and
water and the pH of the water phase is adjusted to 2 with 1N HCl and
extracted with dichloromethane. The organic layers are combined and
the solvent removed in vacuo. 4-Methanesulfonyl-5-propoxy-thiophene-
2-carboxylic acid is obtained as brown solid in a yield of 56 %. HPLC
(Method A): 2.77 min, LCMS (Method A): 1.49 min, 265.0 m/z (MH+)

Step B: 4-Methanesulfonyl-5-propoxy-thiophene-2-carboxylic acid (0.5
mmol) is dissolved in Thionyichloride (1 ml) and THF (1 ml) and heated
to 60 °C for 2 hours. The solvent is removed in vacuo. The remaininf
solid is dissolved in Dichloromethane (0.75 ml) and Triethylamine (0.1
ml) and 2-Aminothiazole (1.5 eq.) is added. The suspension is stirred
over night at room temperature. The precipitate is filtered and washed
with Dichloromethane. 4-Methanesulfonyi-5-propoxy-thiophene-2-
carboxylic acid thiazol-2-ylamide is obtained as beige solid in a yield of
51 %. HPLC (Method A): 3.00 min, LCMS (Method A): 1.87 min, 347
m/z (MH+); "H-NMR (DMSO-d6, 400 MHz): & [ppm] 12.81 (s, 1H), 8.376
(s, 1H), 7.523 (d, 1H, J=3.5 Hz), 7.244 (d, 1H, J=3.5 Hz), 4.341 (t, 2H,
J=6.3 Hz), 3.203 (s, 3H), 1.908-1.820 (m, 2H), 1.02 (t, 3H, J=7.5 Hz).

PCT/EP2009/000653
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2,4 40 2,6 4,2 41 2,5 42 3,3 9 43 1,2 44 1,7 45

46
WO 2009/106203

Example 53

5-Propyl-thiophene-3-carboxylic acid thiazol-2-ylamide

Example 54
Pharmacological Data

-67 -

Table 1 Glucokinase Activation Assay

hGK fold
activation at hGK %50 /
Example 30 uM H
1
2 1,3
3 1,3
4 3,4
5 1,9 59
6 1,2
7 1,2
8 1,6
9
10 5,2 9,3
11 4,9 15
12 2,6 5
13 1,5
14 2,1
15 3
16 1.3
17 1,8
18 1,2
19 1,5
20 1,4
21 2,4
22
23 3,8
24 2,4
25
26 1,5
27 2,1

PCT/EP2009/000653
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2,1 47 48 6,4 3,9 49 1,3 50 2,6 3,9 51

53
WO 2009/106203

-68 -
28 2

29 55

30

31 2,7

32

33 9,4

34

35 1,2

36 2,7

37 3,6

38 2,7

39 2,4

40 2,6 4,2
41 2,5

42 3,3 9

43 1.2

44 1,7

45

46 2,1

47

48 6,4 3,9
49 1,3

50 2,6 3,9
51

52 2,1 10
53 5,6 10

52 2,1 10

PCT/EP2009/000653

The following examples relate to pharmaceutical preparations:

Example A: Injection vials

A solution of 100 g of an active ingredient according to the invention and

5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to

pH 6.5 using 2N hydrochloric acid, sterile filtered, transferred into injection

vials, lyophilised under sterile conditions and sealed under sterile condi-

tions. Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient according to the invention with

100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
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5,6 10 The follow ng exanples relate to pharnmaceuti cal
preparations: Exanple A Injection vials A solution of

wa®ogoads an acti ve i ngredi ent accordi ng to thBCT/EP2009/000653

i nvention and 5 g of di sodi®¥rhydrogenphosphate in 3 |
of bidistilled water is adjusted to pH 6.5 using 2N
hydrochloric acid, sterile filtered, transferred into

@%ﬁfs@rﬂf‘a%ﬁ%& to E &P ach B@ﬁ@ mﬁ%%gddf_teic%é in-

Seal e er serl t|o I nj E&ction
grediertont ai ns 5 ng of actlve i ngr ed| ent. Exanple B:
Suppositories A mxture of 20 g of an active
i ngredi ent according to the invention with 35100 g of

t d 1400 g of cocoa butter is nelted,
%ggrédgentéc}“ “2009/ 106203PCT/ EP2009/ 000653 - 69 -

Asolutionas prapa@deitormol gedlan daive isgreitsittaacyrdiogtathesin-

é%pt&% ofrgaaé:toléve [ ngr ed] ghblzgx%grgéﬁ %H%\éamj}é%gf
FSSTO IR PRV 380yl e

bdjnztelddors. ammdh Ithne 'sdleltibn i9Atdd upto bil dndtstédilestdlat sradia-

he His ust to 6.8 d t solutlonls made up
ﬁ*‘%ﬁa' 'PJ@rannl HS®Y N p}egﬁrrg\gfi FQPSThi s sol uti on

can be used in the formof eye drops. Exanpl e D:

A nt ment 500 nmg of an active ingredient

Bxampde By Qimtotenti nvention are mxed with 1599.5 g of

lin d d bl et.
300 6 Brtve RFBrieBL 6t CiPae AN HEDaT & RGeE
QQ%QBVVQEéI% uﬁdé.‘rgaégptlb%h@lﬁ%’nsl 2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of magnesium

20stearate is pressed to give tablets in a
EQQ%%qé'Eo%blanner in such a way

A mixture of 1 kg of active ingredient according to the invention, 4 kg of
lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium
stearate is pressed to give tablets in a conventional manner in such a way

that each tablet contains 10 mg of active ingredient.

Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

Example G: Capsules
2 kg of active ingredient according to the invention are introduced into hard
gelatine capsules in a conventional manner in such a way that each cap-

sule contains 20 mg of the active ingredient.

Example H: Ampoules
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that each tablet contains 10 ng of active ingredient.
Exanpl e F: Dragees 25Tablets are pressed anal ogously

W eooBseqpd e E and subsequentla coated in a CcONRENEPINANO0653
0s

manner wWith a coating of sué potato starch, talc,
tragacanth and dye. 30Exanpl e (3 Chpsules 2 kg of
active ingredient according to the invention are

AU QRS kGl a'?%&nv@%@r@d%t%%%lﬁjﬁ? td thefinvention in 60 |
convent i onal “manner a way that each capsul e
obbidaitiled Matemisaftetilbdiltecdd, wmnsfenmred irdatam@sules dypbhalised

I 009/ 106203P 2009/000653. - 70 -, A
WBHeR $1GTIeOnINRNANG ACaied e A A CaRATSBS o 8 GRpule
?Qﬁta'irrév%‘ Bfé ,\;@qngrég,erl;tl distilled water is sterile

I''tered ans erred 1 nto anpoul es, |yophilised under
sterile condltions and seal ed under sterile
condi tions. Each anpoul e contains 10 ng of active
ingredient. 10 15 20 25 30 WO
2009/ 106203PCT/ EP2009/ 000653 - 71 -
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Patent Clains 1. Use of conpounds of fornula I 10i n
which R1 and R2 i ndependent!yfrom anot her denote H, A,

WOH009/1606203 Het , OR12, S(O)R NR12R13, NOZ2, CNPCTZORRIZ000653

CONR12R13, NR12C0R13, NR1ZCONR12R13, NR12SOnR13, CHO
COR12, 15 SG3H, SOnNR12R13, 0-A-NR12R13,

0- A- OONR12R13, 0- ANR12COR13, O A-Het, O A-Ar, A Ar,
A-Het, S(0)n-A-Het, S(Phfer¥E¥aimd0OR3 and R4

i ndependently from anot her denote H, A Hal, Ar, Het,
OR12, S(0)R12, NR12R13, NO2, CN, COOR12, CONR12R13,
NR12COR13, NR12CONR12R13. NR12S0nR13, CHO, COR12,
%oei\?g%@ﬁmﬁwggsg% RRIBR13, 0- A- 00NRL2RL3, 0- A-
25NR12C0OR13, O A-Het, O A-Ar, A-Ar, A Het,
S(0)n-A-Het, S(0)n-A-Ar, CONR5, with the proviso that
one of R3 or R4 denot e300 85 N(RY), 35R5 denotes one

of the follow ng heterocyc S/ WO
2009/ 106203PCT/ EP2009/ 00065

R R3 )

in which

R' and R? independently from another denote H, A, Hal, Ar, Het,
OR™, S(0).R™, NR'?R"®, NO,, CN, COOR'?, CONR™R",
NR'2COR™, NR™?CONR'?R"®, NR'?SO,R"®, CHO, COR",
SO;H, SO.NR'?R™, 0-A-NR'?R"3, 0-A-CONR'?R"® 0-A-
NR'?COR'3, 0-A-Het, O-A-Ar, A-Ar, A-Het, S(O).-A-Het,
S(O)r-A-Ar,

R® and R* independently from another denote H, A, Hal, Ar, Het,
OR™, S(0).R™2, NR'?R™, NO,, CN, COOR'?, CONR™R?",
NR'2COR'?, NR™2CONR'?R"®, NR'>SO,R", CHO, COR™,
SOzH, SONR'™R"3, 0-A-NR"?R"™, 0-A-CONR™?R™ O-A-
NR'?COR'3, O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het,
S(O)a-A-Ar, CONR?,

with the proviso that one of R® or R* denotes

R® denotes one of the following heterocycles
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- 73 - R6, R7, R8 R9 and R19 denote independently from
each other H A OR12, S(0)R12, NR12R13, CN,

WENPAIM2038, NR12COR13, NR12CONR12R13, NR12S0nREGI/EP2009/000653

COR12, SOG3H, SONNR12R13, 0O-72 NR12R13, 0- A- CONR12R13,
0- ANR12COR13, O A-Het, O A-Ar, A-Ar, A-Het,

S(0)n-A-Het, S(0)n-A-Ar R11 denotes H, A,
S(0)R 2, CONR12R13 COR12 SOnNR12R13 A- Ar, 10A- Het,
S(0) n- A-Het, oR7S(0)n-A-Ar, R12, 13 1-t independently
from anoﬁber danot erd, A, Ar or , _R®A denotes nono,
di or ternary"W —S =NR12 KT and/or =0

(Car boxy) su st|t| t ed branched or branched al kyl
with 1-T& . Ca ereo eeCHzgroups

are replaced by O ) W—)et and/ or by
- CH=CH gr oups and/or 1 7 H-AtorrB by F and/or d or
cyclic alkyl with 3-7 G Atons wh&7% 1-7 H 20 atons

m ght be replaged b , C, OR12,] SOnR12 and/or
NR12R13, Ar g substi t uy mono-, di -
ternary- or ert|| ry- vvlth aut pno sly from each

ot her A ~Hal/X4Ar t BégNRlZRl:%, NO2,
cN, cooRLN CONRL2 s Nmzébms NR1 NR12R13,
NR12SOnR13, SO3H, Som\il@l2R1?(v -
A-NR12R13, O- A- OONRlZFQ@ 0- A- NR12COR13, B A Het ,
0-A-Ar, A-Ar, A-Het, S(0)n-A-Het, S(0)n-A-Ar

subst i t ut ed Phenyl %t hyl | or 3@33\1phenyl 35 Het
denot es nono- or Hucl ear sa\turat,@d or unsaturated or
aromati c heterog wth 1t SNO- and/or S-atoms
that mght b autonom)us\y [rom each other di,
ternary _or ubstituted by , Ar, Het, OR12,

~
S(0) R12, 2-'NL3, q;gomz R
2009/ 106203PCT/ EP2009/ od@e B2 R,

R6
N
R6
/ X
\N/4 R7

(1), R1T - (x),

R7 (X1, RO (XIV),
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CONR12R13, NR12COR13, NR12CONR12R13, NR12SOnR13, CHOG,
COR12, SOG3H, SONR12R13, 0-A-NR12R13, 0-A-OONR12R13,

WQ2MNRIZEDR13, O A-Het, O A-Ar, A-Ar, A-Het, PCI/EP2009/000653

S(0)n-A-Het, S(0)n-A-Ar, =§/3=NR12 and/or =0; Hal
denotes F, d, Br or I, n nmeans O, 1 or 2, for the
preparati on of a nmedi canent for the treatnent of

Di ab | i t d
0 55, BL L% T SRR Sy den R .
of Rl R2, R3 12R4 SIQRIBSNEIBREY Gl ICONFIFRLY RIRIOR™,

than H or R§
R19 do not fNRf‘ﬁQONRtiRQd or NﬁhsSOARé%j r| n@ORé%,Rl |§O3H

2 SRR SRR NCAER o

than R6 is nQR' &R oA HANRERLRLAY, OA- A?"QIHetC@i%b)n-A Het,

353. Use according to'claim1, wherein in the conpound

accordi ng t SQpAAs (1) WO
2009/ 106203PCT/ EP2009/ 000653 - 75 - Rl and/or R2 are A
or S(0)nNNR12R13 R3 or R4 is H and 5 R5 is thiazole,

pr efRValdnoted SRS IJ(ONIRYE, CONRETRE?, dORLBQS@mR?WM\ In@,
claim 3, wherein |n the conpound according to formula

(1) Rl and R&-HeteSE@hyh-Rat, or S(Y)n-A-Ar,
R R" independently from another denote H, A, Ar or Het,

A denotes mono, di or ternary with =S , =NR " (imine) and/or =0
(Carboxy) substituted branched or unbranched alkyl with 1-12 C-
atoms, where one, two or three CH2 groups are replaced by O, S,
S0, SO2, NH, NAr, NHet and/or by —-CH=CH-groups and/or 1-7 H-
Atoms by F and/or Ci or cyclic alkyl with 3-7 C-Atoms where 1-7 H-
atoms might be replaced by F, ClI, OR'?, SO,R'? and/or NR™R",

Ar denotes unsubsﬁtuted or mono-, di-, ternary- or tertiary- with
autonomously from each other A, Hal, Ar, Het, OR"?, S(0).R",
NR'™R", NO,, CN, COOR", CONR'R", NR"?COR",
NR'?’CONR"™R", NR'?)s0O,R", CHO, COR", SO;H, SO.NR"?R", O-
A-NR"?R™, 0-A-CONR™R™ 0-A-NR'COR", O-A-Het, O-A-Ar, A-Ar,
A-Het, S(O)n,-A-Het, S(O)n-A-Ar substituted Phenyl, Naphthyl or
Biphenyi,

Het denotes mono- or binuclear saturated or unsaturated or aromatic
heterocycle with 1 to 4 N-, O- and/or S-atoms that might be mono or
autonomously from each other di, ternary or quad substituted by A,
Hal, Ar, Het, OR"?, S(0),R", NR'R"3, NO,, CN, COOR",
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10 5. Conmpound according to formula (I) S R1IR4
15R2R3(I) in which Rl and R2 i ndependent!| yfrom anot her

waQlaoeties2pp A, Hal, Ar, Het, 20 OR12, S(0)R12, PGIRERPRIF(00653

NO2, CN, COOR12, CONR12R13,74R12COR13, NR12CONR12R13,
NR12SO, R13, CHO, COR12, SOG3H, SOnNR12R13, 0-A-NR12R13,
0- A-O0ONR12R13, 0-ANR12COR13, O A-Het, O A-Ar, A-Ar,

N A SR R N 2R NS IR o

OR1Z; ﬁ(@)% SBIRRIR>NRA- WZ@@OBJA’-C@QNWM@A-
NR1200 R|R12R13 NRL2SOnR13, CHO, COR12, 30

SGSHNR?GQRl I@_A HetADNRMF&z\r A- Hefo@mi.eRﬂSet S(O)s-A-Ar,
0- AN ﬂgib’s A-Het, OA-Ar, A-Ar, A-Het,

S(0) ?A a@?@fnae A- Ar, C(]\IRS 35vv|th the proviso

t hat one of or R4 denot es WD 2009/106203 - 76 - O

f R5 NOO7
Hal denotes F, Cl, Bror|,

nmeans 0, 1 or 2,

for the preparation of a medicament for the treatment of Diabetes

mellitus.

2. Use according to claim 1, wherein in the compound according to

formula (1)

at least one of R',R% R% or R*is substituted with a moiety other than
H or CONR®,

R1, R2, R3, Rs, R’ RB, R® and/or R do not form a satured or

unsatured ring,

R'is not Ar or Het,

if R? = Ar than R® not Pyridine,

if R" = Hal or Me than R® # H, and

if R® = thiazaole, than R® is not COOR'® or CONR'’R"' or CHO or
COR'®,

3.  Use according to claim 1, wherein in the compound according to

formula (1)
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5R5 denotes one of the follow ng heterocycles R11 i
N-NN-N N/ -R6NI" N -R6 S(XI),(Xll), R6, R/, R8 RO

wa@pamis20kenot e | ndependently from each ot her HCHEEP2009/000653

OR12, S(0)R12, NR12R13, CN,- 7®0N\R12R13, NR12COR13,
NR12CONR12R13, NR12SOnR13, COR12, SO3H, SOnNR12R13,
0- A-NR12R13, 0- A-OONR12R13, 0-ANR12COR13, O A-Het,

0- A- Ayt S(0)n-A-Ar, R11
denoiﬁes rﬁ"&rRé(%?\ﬂﬁ&%N%zz’ﬁs COR12, SONNRL2R13,
A-Ar, A-Het, S(0)n-A-Het, or S(O)n-A-Ar, 1213 . R, R
inde@nd%ﬂy from anot her denote H A Ar or Het, A
deno n§HANGr ternary with =S, =NR12 (i ni ne)
and/ or =0 (Carboxy) substituted branched or unbranched
alkyl with 1-12 C atons, where one, two or three CH2
gr oup imthiazelp| prsfarabyy Qnshstii@edIBRzolds, NAr, NHet
and/ or by -CH=CH groups and/or 1-7 H Atons by F and/ or
Cl or cyclic alkyl wwth 3-7 C Atons where 1-7 H atons

RS D0 e T o

ter norgulal 1) BF andRf- arei éthyl3 mopginonous! y from each
other A, Hal, Ar, Het, OR12, S(0)R12, WO

2009/ 106203PCT/ EP2009/ 000653 - 78 - NR12R13 NO2, CN,
QOO%%m gc?é&dmgl é' I)NRlZCO[\IR12R13

NR12S0" 2, SO3 SO'NR12R13, O-

A- NR12R13, ' 0- A- 0ONRL2 Nngg)Rl?, O A- Het

OA A, AA, A Het, S . S(0)n-A-Ar

substi tuted Phenyl, Naphthy Bi phenyl ,

R2 R3 ()

in which

R' and R? independently from another denote H, A, Hal, Ar, Hét,
OR™, 8(0).R™, NR"R™, NO,, CN, COOR"2, CONR'?R™
NR'™COR"™, NR"CONR'"R", NR™?SO,R"?, CHO, COR'2,
SO3H, SO.NR'R™, 0-A-NR'R", 0-A-CONR™R" 0-A-
NR'*COR", 0-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het,
S(O).-A-Ar,

R® and R* independently from another denote H, A, Hal, Ar, Het,
OR'™, S(0):R™, NR™R"®, NO,, CN, COOR™, CONR™2R".
NR™COR™, NR'?’CONR"™R"® NR'?S0.R'®, CHO, COR™,
SO3H, SONR™R™, 0-A-NR"R™, 0-A-CONR'?R" 0O-A-
NR'?COR™, 0-A-Het, O-A-Ar, A-Ar, A-Het, S(O).-A-Het,
S(O),-A-Ar, CONR®,

with the proviso that one of R® or R* denotes
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Het denotes nono- or binuclear saturated or
unsaturated or aromatic heterocycle with 1 to 4 N, O-

WOZHY96208- at ons that might be nono or 10aut on&&B(FIRY0/000653

fromeach other di, ternary6or quad substituted by A
Hal , Ar, Het, OR12, S(0)R12, NR12R13, NO2, CN, COOR12,
CONR12R13, NR12COR13, NR12CONR12R13, NR12SOnR13, CHO
COR12, SO3H, SOnNR12R13, 0-:A-NR12 R13, 0-A-0OO0NR12R13,
O A- 15NR12COR13, OA%C%AN A-Ar, A-Het,

S(0) n- A-Het, S(0)n- ﬁvﬁw NR;Z and/or =0; Ha
denotes F, CI Br or On hbans 1 or 2, wth the
provi so that 5- Propyl-thlophene 3 arboxylic acid

(5-chl oropyridin-2-y1)-am de,

5- Propyl -t hi ophene- 3-carboxylic acid thiazol-2-

25yl T iowih§ Peyeroeyees d

t hi w%te%?'%@%g%_é}hl ophege 2- cz\r boxylic acid

t hi azol - 2- ylanlde Benzo[ b] t hi ophene- 3-carboxylic acid
thi azol -2-yl a e, 7
4,5, 6, 7- Tet rahydr o- benzo[ b] t hi ophene-3- carboxylic
aci d t hi gsal - | apR8e, 6- Meth 5,B87-t et rahydro-
30benzo[ b] t ”6bh$ e- 3- car boxyl c a?Id

t hi azol - 2-yl 4- thhx\ 2-
[(5-proﬁWN- hi e Rgzlﬁarb yl)han1nap Rhlazole 5-car
boxylic acid ethyl é

5- Met hyl -t hi ophene- 2- carboxyllc/ﬁﬁfd

t hi azol - 2-yl am de, 5- Propyl -thi gphene-3-carboxylic
acid isoxazol - g;yl apigde and 4-
Di et hyl sul f sifoyIY5- net hyl - t hi
t hi azol -2- 3%_yl ami de are not
2009/ 10 000653 :
Conpound according to fornula (I) one or nore of

Rl, R2, R3 or R4 R0 H( d 0 CON 10R1, R21), R3, R6, R7,
R8, R9 and/or R19 do not’ forma satured or

R10 $11

phemé 2-carboxylic acid
onpil]

N

N “N

1 3
ONTTNG oy, R Ré,

R6

N
N 41 A3,

7(x), R10. (x),



unsatured ring, RL is not Ar or Het, 10 if R2 = Ar
than R5 not Pyridine, if RL = Hal or Me than R2 0 H,
w@anw9Iles20d R6 = thiazaole, than R6 is not COORRCOI/BP2009/000653
CONR19R11, or CHO or CORI. -77 - 7. Conpound
according to fornula (1) 20 RL and/or R2 are A or
S(0)nNNR12R13 R3 or R4 is H and 25 R6 is thiazole,
preferably unsubstituted thiaggl.e. 8. Conpound
according to claim7, whereiniln thrgconpound
accorleTlg1 30to formila (1) RLNand are ethyl or
€ _gRroup consi sting
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propyl Nqupound sel ecteN fr
\ \
{3 [(4- | -t hi ophehe-

op onyl ) -am no] - 5- e
-pyrazolfl-yl yacetic aciM,

{3-[(4- Met hgynet hy | ophene-Rg car bg@yl oA NoJ -
35pyrazol - 1-y1}- ace@ @)h )(XF\W
4- Met hyl -t hi ophene- 2- c% boxyl ic acid

t hi azol - 2-yl am de, -
5- Chl or o- 4- net hanesuf}on)&? -t h| ophene- 2-carboxylic WO

aci d,

2009/ 106203PCT/ EP2009 653 - 80 -

NRT (xv),

R® R, R® R? and R'® denote independently from each other H, A,
OR", S(O),R", NR™R™ CN, CONR™R", NR'’COR",
NR'?’CONR™R", NR'?SO.R"®,  COR", SOsH,
SO.NR'?R™, O-A-NR'R™, O-A-CONRVR"  O-A-
NR'2COR"™, O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het,
S(O).-A-Ar,

R'" denotes H, A, S(O),R'?, CONR'R", COR"?, SO.NRR™, A-Ar,
A-Het, S(O),-A-Het, or S(O).-A-Ar,

R'? R'independently from another denote H, A, Ar or Het,

A denotes mono, di or ternary with =S , =NR"? (imine) and/or =O
(Carboxy) substituted branched or unbranched alkyl with 1-12 C-
atoms, where one, two or three CH2 groups are replaced by O, S,
S0, SO2, NH, NAr, NHet and/or by —-CH=CH-groups and/or 1-7 H-
Atoms by F and/or Cl or cyclic alkyl with 3-7 C-Atoms where 1-7 H-
atoms might be replaced by F, Cl, OR'2, SO,R" and/or NR'*R",

Ar denotes unsubstituted or mono-, di-, ternary- or tertiary- with
autonomously from each other A, Hal, Ar, Het, OR", S(O),R",
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acid thiazol -2-ylam de,
{5-Met hyl- 3-[ (4- et hyl -t hi ophene- 2- car bonyl) -

W@rioaod62pyr azol - 1-yl} - acetic acid, PCT/EP2009/000653

4- (4- Chl or o- benzenesul f onyld}8 -t hi ophene- 3- car boxylic
acid thiazol -2-yl am de, 5-Propyl-thi ophene-3-
carboxylic acid (4-nethyl-thiazol-2-yl)-am de,

£ 5&%&%3%0@;5%]&5@%2&0&*'%fi'?3a5'£”t129 ORd et hyl

est gR! 105 BPY IR 12 R" R'? SO,H, SO.NR™R™, O-
t hi op e%:e(-bg-ﬁ(c??bbﬁy )San noCH% g?ol e S ~gar bo>r('yl I C

aci dAmm VR'&Der-CONR' R o A NR'>’COR™" O-A Het, O-A-Ar, A-Ar,

4- Met h op hene 0 am nql -t hi
azol &= &5&&51‘@%% mbs@&tg&% n¥/| )Naphthﬁ
5-Prg @y. f/lr’n ophene- 3-car boxyl ic acid (1H

10i m dazof - 2-y1) - am de,

4- Met hoxymst hyl -t hi ophene- 2- car boxylic acid

( 1;\/2% gév{x]cpﬂtzag%"ﬂgﬂg- %rlmegpls\é;(gé ?Jléat&g unasmtudrgted or aromatic
”F%t@)’dc [ th 4 o @Rbé' @bh&ib?%%@ﬂ%tﬁgﬁ%e Mo steor

oxy -t hi ophene- 2- car boxylic acid
( 5 naajltbybnﬂ)qsyyfﬁrdma;h other di, ternary or quad substituted by A,

3 e AR R SRR S OO COBRY |
ac CHNRIERT, MR *GORE, NRESORRORE. RIRASOIR", CHO,

t hi ophe car box cid thi md
B o B bR P g o o R CONRTR' 0-A.
t hi

he, :|
(2 (BTl AT bioh A AP AyfEst: SOhA-Het, S(O)-A-A
am ned - tRAZghdrED);- acetic acid,
5- Propyl -t hi ophene- 3- carboxylic acid
20( 1H benzoi m dazol - 2-y1) - am de,
4- ( n ony1l) - 3-
met ﬁkf'g‘#‘%ﬁ genéﬁﬁggi [Boxyl ic acid thiazol-2-yl am de,
2-[(5-Pr opyl t hi ophene- 3-car bonyl) - am no] -t hi azol e- 4-ca
rboxylic acid, 4-Methylthiophene-2-carboxylic acid
(1- Py MANS- :-ypﬁgt hyl- 1H pyrazol - 3-y1) - 25anmi de,
5- Propyl -t hi ophene- 3-carboxylic acid [1, 3,
4] t hi adi azol -2- yl am de,
5- Prwitly the pravidethat B-CapybihidphereeBecarhekylic ac] (5-chloro-
41tri az

5- Ve HiA! n@hylbéﬂ'ﬁﬂgn%-g’ggpgémﬂppgnga -garboxylic acid thiazol- 2-

t hi agighride, YHBbREne-3-carboxylic acid thlazol 2- Ylamlde Thiophene-2-
Met hy1- 2-['(5- propyl -t hi ophene- 3- car bonyl ') - am nophi azol

e-5- caboayli@oagdnblaa@h-zi-ylamlde Benzol[b]thiophene-3-carboxylic

oyt G Begp SRR, BRP Y ehdntiphehzolitietians 3.

aCI dcérbo?ﬁtohdélé &huazéazxyiarﬁrdélﬁ -NAgthgJP4,5,6,7-tetrahydro-

I ophene- 3-car boxylic acid thi azol 2- X am de

5 Pr b@ym[bhhlepheneﬁecwpwmm@ thiazel-2-ylamide, 4-Methyl-2-

e

3 5 pyéthgi @stér )5 Meihyldh lop!heﬁeca)yb roolxi/lpheidahidzola2-lytanyidiec 5-
acid_pyrimdin-2-

4- Et Rgnpysﬂpj@alp?meﬁmafpﬁM@ aaid lsopezgir3-ylamidg and 4-
y1 ane fhefyisufEred SRR RnCAs LarbPRe Bcig fiazol-2-

( 6- cYibmiide pye ndhicompAseq.l) - am de,

5- Propyl -t hi ophene- 3-carboxylic acid

(2-et hyl -2H pyrazol - 3- y1)-am de,

5- Propyl -t hi ophene- 3-carboxylic acid

pyri m di n-4-yl am de, 5-Propyl-thi ophene-3-carboxylic
acid (1-pyridin-2-ylnmethyl-1H 5pyrazol -3-yl)-am de,
5- Propyl -t hi ophene- 3-carboxylic acid (1H

pyrazol -3-y1)-ami de, 5-Propyl-thiophene-3-carboxylic
aC| d (4 nmet hyI pyr| d| n- 2 yl) am de,

. ~ I Y I Y
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10car boxylic acid pyridin-2-ylam de,

4- Benzyl sul f anoy1- 5- net hyl - t hi ophene-2-carboxylic
wa@eiod/1ed2dnzol - 2- yl am de, 4-Di et hyl sul f anoy1- 5- PCT/EP2009/000653

met hyl - t hi ophene- 2- car boxyl ¥@-aci d t hi azol - 2-yl am de"

5- Met hy1-4- phenyl sul f anoyl -t hi ophene- 2-car boxylic

acid thiazol - 2- yI am' de 4-

éS hanesul fon gg BI ophene- 2- car boxyl i c

i CPmPLYRA.as '591 9 8( Process for the

preparation of conpounds of formula I and

phar maceutically usabl e derivatives, solvates, salts

and @@soemere of R Rﬁ@rébfareéﬁdraadt;éﬁm inthat a

conmpound of formula (a) 25 RI R4 R2R3(a) 30wherein

Rl to R4 are as defined above, 35one of R3 or R4 is

COLIR! W@, %GOR’S IRB AP IRETAReBPRY 98%5%rm §%atur%%”re' n

Llis O, OH, 'a reactive esterif OH- group or
a dltazsa’iumrmg ety, is reacted b) W|th a conpound of
formula (b),

R is not Ar or Het,
if R? = Ar than R® not Pyridine,

if R" = Hal or Me than R? # H, and

if R® = thiazaole, than R® is not COOR'™ or CONR'"R" or CHO or
COR'™.

7. Compound according to formula (1)
R' and/or R? are A or S(O),NR"R™
R®orR*is H, and
R® is thiazole, preferably unsubstituted thiazole.

8.  Compound according to claim 7, wherein in the compound according

to formula (1) R' and R? are ethyl or propyl.

9. Compound selected from the group consisting of:
{3-[(4-Methoxymethyl-thiophene-2-carbonyl)-amino]-5-methyl-pyrazol-
1-yl}-acetic acid, {3-[(4-Methoxymethyl-thiophene-2-carbonyl)-amino]-
pyrazol-1-yl}-acetic acid, 4-Methyl-thiophene-2-carboxylic acid
thiazol-2-ylamide, 5-Chloro-4-methanesulfonyl-thiophene-2-carboxylic
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(b) wherein L2, L3 areindependently from one another H
or a netal ion, and R5 is as defined above. and

W@ paovamads y i sol at i ng and/ or treating the conpPCHEP2HI/000653
formula Il obtained by saidB@eaction with an acid, to
obtain the salt thereof. 11. Medi canments conprising at
| east one conpound of fornula (I) 30R1R4 R3(I) in

0 iR R T o o

Ar, digino A@ié’zol-‘?t( }-Bcétic EBEZRJ(&CNGEO b@Nze@Q.HEbZlyl)
CONRlZRl NR12COR13, NR12CONR12R13, NR12SOnR13,

CORIthjorbeme; 3-sarryliregid WM@MWG & RC@NM'?R%G”G -3-

g( é) c::]\l Rﬁ%&ﬁl g’cg@’%%ﬂ%—th%\] -yl ami Of@'d:gWroEg/l-thlophene-

denogearddhyh)-amnd¥@kiazol-4-yl}- _acetic acid ethyl ester, 2-[(5-Propyl-
thiophene-3-carbonyl)-amino}-thiazole-4-carboxylic acid ethyl ester,
4-Methyl-2-[(5-propyl-thiophene-3-carbonyl)-amino]-thiazole-5-
carboxylic acid ethyl ester, 5-Propyl-thiophene-3-carboxylic acid (1H-
imidazol-2-yl)-amide, 4-Methoxymethyl-thiophene-2-carboxylic acid
(1-pyridin-2-ylmethyl-1H-pyrazol-3-yl)}-amide, 4-Methyl-thiophene-2-
carboxylic acid (5-methyl-1-pyridin-2-ylmethyl-1H-pyrazol-3-yl)-amide,
4-Methoxymethyl-thiophene-2-carboxylic acid (5-methyl-1-pyridin-2-
ylmethyl-1H-pyrazol-3-yl)-amide, 3-Chloro-4-methanesulfonyl-
thiophene-2-carboxylic acid thiazol-2-ylamide, 4-(4-Chloro-phenyl)-
thiophene-2-carboxylic acid thiazol-2-ylamide, 5-Nitro-thiophene-3-
carboxylic acid thiazol-2-ylamide, {2-[(5-Propyl-thiophene-3-carbonyl)-
amino]-thiazol-4-yl}-acetic acid, 5-Propyl-thiophene-3-carboxylic acid
(1H-benzoimidazol-2-yl)-amide, 4-(4-Chloro-benzenesulfonyl)-3-
methyl-thiophene-2-carboxylic acid thiazol-2-ylamide, 2-[(5-Propyl-
thiophene-3-carbonyl)-amino]-thiazole-4-carboxylic acid, 4-Methyl-
thiophene-2-carboxylic acid (1-pyridin-2-ylmethyl-1H-pyrazol-3-yl)-
amide, 5-Propyl-thiophene-3-carboxylic acid [1, 3, 4]thiadiazol-2-
ylamide, 5-Propyl-thiophene-3-carboxylic acid (1H-[1, 2, 4]triazol-3-
yl}-amide, 5—Methyl-thiophene-2-carbokylic acid thiazol-2-ylamide, 4-
Methyl-2-[(5-propyl-thiophene-3-carbonyl)-amino]-thiazole-5-
carboxylic acid, 5-Propyl-thiophene-3-carboxylic acid (5-fluoro-
pyridin-2-yl)-amide, , 5-Propyl-thiophene-3-carboxylic acid (1-methyl-
1H-pyrazol-3-yl)-amide, 5-Amino-thiophene-3-carboxylic acid thiazol-
2-ylamide, 5-Propyl-thiophene-3-carboxylic acid (5-tert-butyl-2H-
pyrazol-3-yl)-amide, 5-Propyl-thiophene-3-carboxylic acid (4-chloro-
pyridin-2-yl)-amide, 5-Propyl-thiophene-3-carboxylic acid pyrimidin-2-
ylamide, 4-Ethyl-5-propyl-thiophene-2-carboxylic acid thiazol-2-
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15 R5 denotes one of the follow ng heterocycles R7/R7
R6R8 20 1 NNR9 (I111), 25NN ,Il .. \ NNROR9 WO
WO2009105218203PCT/ EP2009/ 000653 - 84 - R6 N NN, RETRER20(R4090653

R11 .

10.

-81-

ylamide, 5-Propyl-thiophene-3-carboxylic acid (6-chloro-pyridazin-3-
yl)-amide, 5-Propyl-thiophene-3-carboxylic acid (2-ethyl-2H-pyrazol-3-
yl)-amide, 5-Propyl-thiophene-3-carboxylic acid pyrimidin-4-ylamide,
5-Propyl-thiophene-3-carboxylic acid (1-pyridin-2-ylmethyl-1H-
pyrazol-3-yl)-amide, 5-Propyl-thiophene-3-carboxylic acid (1H-
pyrazol-3-yl)-amide, 5-Propyl-thiophene-3-carboxylic acid (4-methyl-
pyridin-2-yl)}-amide, {3-[(4-Methoxymethyl-thiophene-2-carbonyl)-
amino]-pyrazol-1-yl}-acetic acid ethyl ester, 5-Propyl-thiophene-3-
carboxylic acid pyridin-2-ylamide, 4-Benzylsulfamoyl-5-methyl-
thiophene-2-carboxylic acid thiazol-2-ylamide, 4-Diethylsulfamoyl-5-
methyi-thiophene-2-carboxylic acid thiazol-2-ylamide, , 5-Methyl-4-
phenylsulfamoyl-thiophene-2-carboxylic acid thiazol-2-ylamide, 4-
Methanesulfonyi-5-propoxy-thiophene-2-carboxylic acid thiazol-2-

ylamide,

Process for the preparation of compounds of formula | and
pharmaceutically usable derivatives, solvates, salts and
stereoisomers thereof, characterised in that

a) acompound of formula (a)

R1\§_SIR4

R2Z  R3 (@)

wherein
R1 to R4 are as defined above,

one of R®or R*is cOL"
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N-NN-N N TITNN,,R6 NR6 S(XI),N(XI1), R6, R7, R8 RO
and R16 denote independently fromeach other H A,

WORD2/106300D) R12, NR12R13, CN, CONR12R13, NR12CORIBEP2009/000653

NR12CONRL12R13, NR12SOnR13,- &DR12, SO3H, 25
SONNR12R13, 0- A- NR12R13, 0- A- CONR12R13, 0- A- NR12COR13,

O A Het, OA-Ar, AAr, A-Het, S(0)n-A-Het, S(0)n-A-Ar,
30R11 d&%ér%% H A S(0)R 2, CONR12R13, COR12,
SOnNR12 . A-Ar, A-Het, S(0)n-A-Het, or S(0)n-A-Ar,
R12, -13 1- independently from another denote H A Ar
or Het, WO 2009/106203PCT/ EP2009/ 000653 - 85 - A
denot es lronds Gli Bod, Ok adepctiye astedfied LNkgsowR #f Re)
and/ or =0 ( tituted branched or unbranched
al kyl wth ﬁagg@%}@#s%,ﬁy\/\here one, two or three CH2
groups are replaced by 0, S, SO S02, NH, NAr, NHet
and/or by -CH=CH groups and/or 1-7 H Atons by F and/or
C or cyéreactedkyl with 3-7 G Atonms where 1-7 H at ons
m ght be replaced by F, d, OR12, SOnR12 and/or
NR12R13, Ar denotes unsubstituted or nono-, di-,

t er ngyr y-withi atconpaund offiorimulden)t ononmously from each
other A Hal, Ar, Het, OR12, S(0)R12,

L2 R5
\ITI/
3
L (b)

wherein

L2, L® are independently from one another H or a metal ion, and

R is as defined above.

and optionally

isolating and/or treating the compound of formula 1l obtained by

said reaction with an acid, to obtain the salt thereof.
11. Medicaments comprising at least one compound of formula (1)

R1\Q/R4

R R3 )

in which
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3 NR12-1, 1- NO2, CN, COOR12, CONR12R13,
NR12COR13, NR12CONR12R13, NR12SOnR13, CHO, COR12,

WwWEaBk106801NR12R13, 0- A-NR12R13, 0- A- 0ONR12R13PCT/EP2009/000653

0- A-NR12C0R13, O A-Het, O-83¢, A-Ar, 15A- Het,
S(0)n-A-Het, S(0)n-A-Ar substituted Phenyl, Napht hyl
or Bi phenyl, Het denotes nobno- or binuclear saturated

0 Rt o Ak IR ToB ABvbeg ASble L ACHR A

aut ononousl| yy Ba RhérN;inRW qqo r(yNoccc(beF
substi tuted bé{?pal—lalsroy 51

NR12R13, mmmf%ébm%ardﬁmai ONRL RLhtR”SOnR”,

NR12CONR12R1 1213
SR 2R3 GHR B SO S IONR TR0 AR R, O-A-
25NR12COR13, cOMRR PRI CQA@NRF"’C@RM O-A-Het, .O-A-Ar, A-Ar, A-
S(0) n- A- Het S 0)n-A-Ar, =S, =NR12 and/gr =0; Hal
denotes F, CHet, S{O)s-ArHeBS(R)mlals GONR or 2. WO
2009/ 106203PCT/ EP2009/ 000653 - 86 - 12. Medi canents
according to Claim1l, conprising at |east one

comgyeef kP Jr W 8dridtés 5in which one or nore of Rl
,R2,R3 or R4 are0 H and 0 CONRS 10R1, R2, R3, R6, R,

R8, RO and/or Rl do not forma satured or

0
)J\N,Rs(“)

R°® denotes one of the following heterocycles

R7 R7
R8 R8
fI g
~ N ~ X
N7 N7 RO gy TN N ROy
R7

Re A

N2 | N |N
NS \ NS
R10

(Vi)
R10
\ /
(VII), 6 (vin,
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unsatured ring, RL is not Ar or Het, 15 if R2 = Ar
than R5 not Pyridine, if RL = Hal or Me than R2 H, and

WO 200BR306203 hi azaol e, than R6 is not COORL9 or PCT/EP2009/000653

CONR19R11, or CHO or CORI, -&@fd7 or pharmaceutically
usabl e derivatives, salts, solvates and stereoi soners
thereof, including mxtures thereof in aI I rati os, and
opti onal | y excipients and/or adj uva

Medi canents according to Claim conprl SI ng at | east
one conpound of f@@mula I, in Rl and/or R2 are A
or S(0) nNRL2Rg or R4 i

2009/ 10603 2009/ 000653" - /i onal | y

exci pi ent N%’%L‘ guvants. I\/ledl canents
according to Caim 1 (IXher ei n [ tohe cdpound

according to fornmula (1) RL and R2 are ethyl or

propyl, and/or pharmaceutically usaBHe¢ derivatives,
salts, solva nd stereoi Somg s_ hereof |nclud|ng

m xtures the in all (e} ] a optlonally

exci pi en 5 9}\3Qéuvan?§ //40 gg\qe according to
claim1l where $ e or conﬂltlon xupe treat ed
with the nedicanent is insulin- dependent di abet es
mel | i tus, noninsulin-dependenig4di abetes nellitus,
obesi ty, neuropathy and/ or neghropaRbBy. 15 16. Set
(kit) ﬁsisting of separat e_packs of (a) an effective
anount of B-d¢npound accor dN g t/p i»

in one of #/he\\oreceding cl ai
usabl e Nfer1 i VES, sol vat e

t hereof, indluding m xture ¢ ipgall ratios, and
(X, R9 (XIV),
0]
- R6
N
\
N RT (xv),

R®, R’, R® R® and R denote independently from each other H, A,
OR', S(0).R'?, NR'?R", CN, CONR™R", NR'’COR",
NR'2CONR™R™,  NR'?SO,R"™,  CORY,  SOsH,
SO,NRZR™  0O-A-NR'R", 0O-A-CONR™R®  O-A-
NR™COR"™, O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het,
S(O)s-A-Ar,

R"" denotes H, A, S(O),R'2, CONR'R"®, COR", SO,NR'R", A-Ar,
A-Het, S(O),-A-Het, or S(O),-A-Ar,

R'2, R"independently from another denote H, A, Ar or Het,
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(b)

an effective anmount of a further nmedi canent active

ingredient. 25 30

WO 2009/106203

-85-

A denotes mono, di or ternary with =S , =NR" (imine) and/or =0
(Carboxy) substituted branched or unbranched alkyl with 1-12 C-
atoms, where one, two or three CH2 groups are replaced by O, S,
SO, SO2, NH, NAr, NHet and/or by -CH=CH-groups and/or 1-7 H-
Atoms by F and/or Cl or cyclic alkyl with 3-7 C-Atoms where 1-7 H-
atoms might be replaced by F, Cl, OR'™, SO,R"? and/or NR?R",

Ar denotes unsubstituted or mono-, di-, ternary- or tertiary- with
autonomously from each other A, Hal, Ar, Het, OR™?, S(O),R",
NR'R' NO,, CN, COOR'"2, CONR"R", NR"*COR",
NR'2CONR"R"™ NR'?SO,R'®, CHO, COR", SO;H, SO,NR'?R"™, O-
A-NR'™R™, 0-A-CONR'R"™ O-A-NR'?COR", O-A-Het, O-A-Ar, A-Ar,
A-Het, S(O),-A-Het, S(O)q-A-Ar substituted Phenyl, Naphthyl or
Biphenyl,

Het denotes mono- or binuclear saturated or unsaturated or aromatic
heterocycle with 1 to 4 N-, O- and/or S-atoms that might be mono or
autonomously from each other di, ternary or quad substituted by A,
Hal Ar, Het, OR', S(O),R"2, NR'?R"®, NO,, CN, COOR™,
CONR'?R™, NR™COR'®, NR"?CONR"R"®, NR"*SO,R"®, CHO,
COR'™, SO;H, SO,NR'?R™, O-A-NR'?R"®, 0-A-CONR"™R" 0-A-
NR'2COR", O-A-Het, O-A-Ar, A-Ar, A-Het, S(O),-A-Het, S(O)n-A-Ar,
=S, =NR" and/or =0;

Hal denotes F, Cl, Bror/,
n means 0, 1 or 2,
and/or pharmaceutically usable derivatives, salts, solvates and

stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

PCT/EP2009/000653
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WO 2009/106203 PCT/EP2009/000653

12.

13.

- 86 -

Medicaments according to Claim 11, comprising at least one

compound of formula |,
in which
one or more of R',R%R® or R*are # H and # CONR®

R’, R? R® R% R, R®, R® and/or R' do not form a satured or

unsatured ring,

R'is not Ar or Het,

if R? = Ar than R® not Pyridine,

if R' = Hal or Me than R? # H, and

if R® = thiazaole, than R® is not COOR™ or CONR'"R" or CHO or
COR", and/or pharmaceutically usable derivatives, salts, solvates
and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

Medicaments according to Claim 11, comprising at least one

compouﬁd of formula |, in which

R" and/or R? are A or S(O),NR"?R"

R®orR*is H, and

R® is thiazole, preferably unsubstituted thiazole, and/or

pharmaceutically usable derivatives, salts, solvates and

stereoisomers thereof, including mixtures thereof in all ratios, and
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WO 2009/106203 PCT/EP2009/000653

14.

15.

16.

-87-

optionally excipients and/or adjuvants.

Medicaments according to Claim 13, wherein in the compound
according to formula (1) R' and R? are ethyl or propyl, and/or
pharmaceutically usable derivatives, salts, solvates and
stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

Use according to claim 1 where the disease or condition to be treated
with the medicament is insulin-dependent diabetes mellitus, non-
insulin-dependent diabetes mellitus, obesity, neuropathy and/or

nephropathy.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound according to formula | as
defined in one of the preceding claims and/or pharmaceutically
usable derivatives, solvates and stereoisomers thereof,

including mixtures thereof in all ratios, and

(b) an effective amount of a further medicament active ingredient.



