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WD 2009/ 046784 PCT/ EP2008/ 006649 -1 PYRI DI NE
DERI VATI VES USEFUL AS GLUCOKI NASE ACTI VATORS

WGB2OKGRBND OF THE | NVENTION 5 The inventi on hedrI/EPz08/006649

obj ect of finding novel conmpounds havi ng val uabl e
properties, in particular thode which can be used for
t he pregwr ation of nedicanents. 10 The present

i nvent i &Y RIBINE &ERIVATIVESUSSEFULAS GIUQOEINASE t he
treatment and/ or prevenACTIVATORISSeases nedi at ed by
deficient |levels of glucokinase activity, such as
di abetes nellitus, and nethods of preparing such
conmpounds. Al so provided are nethods of treating
diBAGKERQUND @F FHEINVENZIQNt eri zed by

underact i vation of gI ucoki nase activity or which 15

aher b o e BBl pBER R sPAE sR Th  Pluable
t fyrépemgnm @émcmaemmhfchqﬁn 96 ugbd FRlHe [SrepReatisof

whi ch specifically activate, regulate 20 and/or
nmooedigamesitginal transducti on of gl ucokinase is
therefore desirable and an aimof the present

i nvention. Mreover, aimof this invention was the

pﬁ&@aﬂsr@fseaﬂ|rﬁ/fenn@Wr§|@ramt@rt§iﬁnb@undéwmamra¢a@rstefmm gl/ or
treatnment of D abetes Q’*ype 1 and 2, obesity

néiﬂ%@i@ﬂh?nQM/%ﬁV%m pisegsesmediated by q‘r@f icjentdeyrls of
gI &% naseg&é\ﬁ[& C¥|'l| ad %;B)etgg rnjlé:“ItUgS ﬁ&%é&ﬂb% of pr?qarlng

ore ese conp ouh S are especi

S §uthotnpeundhAlsppeviddd are amhdsd@at tlreanng)ms@aebetaesl
Ty e 1 and 2, obesit neur opat hy d/ or ne&hro

pat hy.
ispqgereeharastared iy undrragtyal Biivelaltieekipgs getyty aygivhich
t [
pﬁépné%ﬁﬁége?f;% 99?“26"’”6?59'2@%9% Sy AR o g
| refiestive auhaunt dﬂaet;om;&humm of mlmmmase activating
effects. 35 The present invention therefore relates to
conmpounds according to the invention as nedi canents

anH Ol e ABREARIESL sRsh Y gonuaﬂg%rﬂaﬁ SpkBifitARy ¥&ivate, regulate
2009/ 046784 PCT/ EP2008/ 0

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 heteroaryl amino pyridines activates
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.

The present invention therefore relates to compounds according to the

invention as medicaments and/or medicament active ingredients in the



10

156

20

25

30

35

-2 treatnent and/or prophylaxis of the said di seases
and to the use of conpounds according to the

w0 noenid’en for the preparation of a phar maceu-PeT/EPL008/006649

for the treatnent and/or prophylaxis of the said

di seases and also to a proce8s for the treatnent of
the sai d di seases which conprises the 5 adm nistration
of one or nore conmpounds according to the invention to

iy T L BT
>?:% (furﬁis o%i'ng%%ém’?\%n?% fBAfHd BHalp%'?ét}’othf@%armaceu-

uding mce, rats and hansters;
hamemr tb@m,atruegsand/@wromWaxnm thee savdoth*seasaaseam also to a

f
osoreRs o o RBRmENT ALie 4 inareesilch GHAP BeSdite.
15250%|ﬂ%$rta?i%nrﬂ?lddet $SmbFMbonpoinBE (CBFdihY o ﬂ'lesi?ﬁéﬁtlon to a

often associated wth obesity characterized by

i Eatienhinde¢éd béaugh andadmigigtiationesi st ance or bot h.
The fasting and post-prandi al bl ood glucose is

el evat ed, exposing the patient to acute and chronic

tgﬂﬁl h&étd rcﬂ’aileﬂf'h‘i‘éypbeléﬂ t%ﬁ&%éﬁﬁﬁél's’l\fehe%ofér%@rﬁﬂea

ness, dney failure, "heart disease, stroke
arptlraatpmmalem$)artl¢u‘@lﬂy)hurlr@ngl gaﬂaﬁte, ipeleling miees ratscnd

denonstrate ower the

Rt ot AT E W oG ofries S ATimeLIGdSs 2"
dijsepss foﬁ@xp&‘(rﬁbhtdl thidsBgLtHY, viidraltRay previde eansaelfor the
to maintain ?mycemc control. 25 There are two forns

pftreﬂt_m@@tt@i;a mapgéseasgpe 1, or juvenile diabetes or
i nsul i n-dependent di abetes nellitus (I DDV, and type
2, or adult-onset diabetes or non insulin-dependent

dipibekRs mellitis sV i Dpkdgresyive dlseaheidsfeéreasmlamdtwnh
have an absolute insulin insufficiency due tq the

rahasdy shecastedead pydrsWin daficipnyrang insu(in repiegce i both
Syﬂ{@ﬁa%&,ﬁg Mpéﬁ%rﬁf\g@ban lg?l[]co]';qr %eelgvgﬂeﬁbgkﬁisylhg the

more COMpFex 1mn aracteri zé
r edatieint €0 hostel amd defdnic eomp|icatehsc@dicrarsauid maani-vascular)

oo ledhses SREub e3Rkot R appputatons

ggﬂ'}’prgﬁﬁblﬁlﬁ%rﬁlc ddMrdTRas beliTasmbRswatal tHIIGIAS tHOsEK of
these complications. Owing to the progressive nature of the disease, an
evolving treatment strategy is necessary to maintain glycemic control.
There are two forms of diabetes mellitus: type 1, or juvenile diabetes or
insulin-dependent diabetes mellitus (IDDM), 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 B 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
(MODY) shares many features of the most common form of NIDDM whose

onset occurs in the midlife (Rotter et al 1990). A clear mode of inheritance
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onset occurs in the mdlife (Rotter et al 1990). A
cl ear node of inheritance WO 2009/ 046784

wEFanhaR2808/ 006649 -3 (aut osomal dom nant) haBCDHERIW08/006649

observed for MODY. At least, 3 distinct nutations
have been identified in MODY-3amlies (Bell et al.
1996). The i nportance of gl ucokinase (GK) in glucose
honeost asi s has been denonstrated by the association

(krsioomeLfamia nas Beearpnsrn g s oY AR distinet
t ﬁﬂﬁgg@‘% ﬁ%\'%: B%eﬁrlg QR ulﬁr]\ﬂ@b\ofgmﬂ‘bg%éﬁ %@9“&'9 %K

1995, Postic et al ?\

ﬁﬂ'ﬁe klk'l‘pxa:mlnae df@lmokmm QG/K)Jm ghucos;e bnme@ﬁta‘&m
exoki nase | soz 10,.t ha [,u e to

g8 AamsBetem by hacesparnenal R anEWIEaIERIRS Mty in
g d)tb\rnﬁ}léﬁ{j/bgeéif%mpwgmeogéHe‘tab@l@@mmﬁmhggemc

pancreatic’ ce [ays a central role in

whube anddyereokeosk-asi mice (lvuogmiuetsaty%% dali atgr61995, Postic

2004L 95'( pl ays an inportant role as a glucose 15

s€&haby’ ) controll i ng pl asma gl ucose honeostasi s by
@ﬂ@’%ﬂéé‘ GnbRAUd Hexcﬂ&ﬁé% I\0Br D b ReoE f@ﬁthé(ok&'a%@ is6zymes

an ucose netabolismin the [iver but also

i nmteaetab@nmlgm@sertetglmosewgsmbates[wmsmmao@ﬂ GKis

P BpBado e Suupshad i e BElerdSChs PR B diBLftes and
gl 'éﬁeﬁe%ti%rlféufsaemd ?Ita%% EHriten $6eiiNSRRE bods Wonfeostasis

secretl on. | e mechani sns of action of
swgmmlnsﬂmet@t 1996, \/%&Qﬁlﬂ sGifiplaysremportaat fole as a glucose

bi ol f

" 58Pa% 2 coRroRbin afdsBits i dREIEpE BhhERL Ao Hsuii
Plse¥ilR et &Tﬂireﬁﬁ@sfdeﬂb iaplasgllbede mnaBsIReTENtheofveGbut
activity would be a novel therapeutic strategy for 25

melsabby ircrdasiogdekB1 secrationdramdi-pelled3CrHS, ose-sensing in

ﬁ%%ﬁé@qéﬁgﬁd} res Orlgggq Eﬁ Igﬁgk%%gggggﬁpﬁa@(% detect a
Sy er.ﬁggmc%eoénd]mhare GLisasmduiceduntulms#drehont
ucl severe hypoglycema. 30 PRIOR ART Ot her

ar‘ﬁheommaitlmle meahanisns of astien of suggesidbat GK aptivatars vyl exert

%e‘al\r/ o‘foglcapeffects in diabetic and obese patients by improving the

as been

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.

PRIOR ART

Other aminopyridine derivatives are disclosed as glucokinase activators in
WO 2007/053345 A1, WO 2007/117381 and WO 2007/089512 A1.
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WD 2007/ 053345 Al, WD 2007/117381 and WD 2007/ 089512
Al . 35 WD 2009/ 046784 PCT/ EP2008/ 006649 -4 O her

wa@eopowtes Wi th heterocyclic residues are di sSCPOBEP20081006649

US2006019967, W2002050071, W2004060305,
W2004103959, US2006019967,- 42007010273,
W2003013523, W9618616, W9618617, W2006078621,
W200230358, W2003027085, 5 W9616650, W?200196307,

e ok ARGl PR Al Bted i 1
EaaReREiat. WA, WezaaAReess, woaonsiosss
108‘@026079962,2\8/02(1331910&]&}3!%@20%0&3523 BV 096 861 6,

OAa6 155 7 IRty sba 1 G062 SR SRR o323 RRS”

Base? %?%/g}r\/o%ﬁ)&fﬁ%wW?Q%Sofé%é\/hgnuson MA, Eds.

Base’ Insky, F. M D abetes 1996,
d§ 9'&% %Qj%aete&/ﬁ%&&jy?@éhm%%% eag(zﬁE Erom é?%é'éoscytc I(')C
Ney@boliRgs am@tzt)oczezssaz SWF20@B02152804V6a00¢1 7895l .
Di abetes nellitu 1990 Th%%{aﬁl and7pra é S %
SHE 209522 ToBBAJS 2001157845, 18 Cslod Wi 730 GbbESetbES e
5 Bali et al. 1995 Postic et al. 1999
SWW%Q-&I%—% I NVENTION 30 The invention relates to
conmpounds of the formula 35 WD 2009/ 046784
PCT/ EP2008/ 006649
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SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |
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-5- R RBRLD RANNS5H inwich Rl R2, R3, R4
each, independently of one another, denote H A, Hal,

WO SoR02)784 mAr, [ C(R12) 2] mHet, [ C( R12) 2] O ( Rlﬁ()ﬂ]zmilﬂoowm

S(O nR12,
NR1OCCR11,

10 NRI1IOR11, NO2, CN, COOR10, CONRIOR11,
NR1IOCONRIOR11, NREOSOnR11l, COR10, SOG3H,

SONNR10OR11, O Al k-NR1OR11, O Al k-O Al k- NR10OR11,

O A k-OR12, 12 10 11 10 11 12 JC(R ) 2] nCONR R,

O A Kk-NR COR, JC(R)2] 15 g C(R12) 2] mAr,

S(O)n[C(R12)2] mHet or S( n[C(R12)2]rrAr D denotes R7
(S

56R

in which
R' R?
R® R*

R® R®
R’ R®

SRS/ { RB 2@sN"
R, R, R8 eac
denote H A [C(R12) 2]

RO N25 -ON'' \' NN
ndently of one another,

|
D
N

4 N
R H

each, independently of one another, denote H, A, Hal,
[C(R™)]mAr, [C(R™)2lmHet, [C(R™)ImOIC(R)2)mR ™, S(O)R™,
NR'°R" NO,, CN, COOR'"’, CONR'R"!, NR"°COR"",
NR'CONR™R"", NR'°SO,R"!, COR'’, SO;H, SO,NR"°R",
O-Alk-NR'™R'", 0-Alk-O-Alk-NR'R"", O-Alk-O-R",
O[C(R'?)]nCONR'R"", O-Alk-NR"®COR"", O[C(R"*)]mHet,
O[C(R™)]mAr, S(O)[C(R™)zlmHet or S(O)IC(R™)zlmAr,

denotes

R7
RVE
9 N
T
R® \
RS9

~ N\ NT X
{{(] ,{{N/j or H@

each, independently of one another, denote H, A, [C(R12)2]mAr,
[C(R™)zlmHet, [C(R™)2InOCOA, [C(R™):ImOIC(R™)2]nR ™,
S(0).R™, NR'R", CN, COOR™, CONR'"R", NR"COR",
NR'CONR'R!", NR'°SO,R"", COR", SO3H, SO,.NRR"",
0-Ak-NR™R"", O[C(R"?),]nCONR'’R"",

O-Alk-NR'°COR"", O[C(R"?)z]mHet, O[C(R")]mAr,
S(O)IC(R™)2mHet or S(O)[C(R™)zlmAr,
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30 [ C(R12) 2] nHet, [ C(R12)2] mDOOA,
[ C(R12) 2] mO C(R12) 2] nR12, S(O) nR12 NRLORL1, CN,

wWEQ0RN D784 CONRIOR11, NRI1IOCOR11, NR10CONR1OR11, PCT/EP2008/006649

NRIOSONR11, CORL0, SCBH, SONNRLORL1, O Al k- NRIORLI,
O C( R12) 2] "CONRLORL1, 35 O Alk--NRLOCORL1,

O C(R12) 2] mHet, O C(R12)2] mAr, S(O) n[ C(R12) 2] nHet or
S(O) n[ C(R12) 2] mAr, WD 2009/ 046784 PCT/ EP2008/ 006649

-C%%? denot es H A %&&i&%%%})%%@m%w

R10, Rll e tHl r, denote H,
A Ar or g(? %%@nmﬂ@gﬂﬁ)ﬁg%ﬁ@? mgﬂé}ﬁched al kyl
hai?ng "~ Kach, &tdmmndentlyﬁfwhecéhod)mm denoteoH, A, Ar or Het

o 2 SanoreuRbyBhedh tanssEd SiSEhsie Jrafc ms, i
and/ or | n@qghhﬁ%rbr]tw %@%g]ﬁibg 3y I-ge%rbﬁﬂé b@YeEIelced by

2 and/ or ot es cl oal ky
haV| ng 3- DCSaSO)ISOWNHH\IAS Nmslhhtbeetianﬂ/erdby eCHmFEIrb-groups

5 Ll AR o the P 15

and/or N}kﬁﬂ% ,A_Odenot es unbr anched or branched
al kyl having 1- C/:atorrs in which 1-7 H atons may be

repl aced hgr F and/or C, Al k denotes unbranched or
branched a | ene 1,.2 r.4 C atons, 20, A
denotes p tes [y ﬂ?‘WP hgving %%e@ﬁtoméa\é'ﬁ g‘f's\Mﬂsé‘I’?Afté’ted

unsubsti t LHrQﬂoﬁb '@S‘P—r&’tnsdbsﬂtuﬁéd %\/1—09‘11 T}, OH, OA', OAr,
pent asubstituted by A

2] mAr
[ C(R12) 2] rbRet’, Sqnst mm rﬁ@ra-l@( @MRM*NHNA'z,mﬂMAr and/or
NA' 2, NHAI‘NH g] NC2, CN, COOR12, CON(R12)2, 25
NRL20oRr12,NRFE S con R12 12SnR 12, OOR 12( )2, NR,
SQBH,  SORNRIES AnbRirdhedNiFBiahehed alky! having 1-6 C atoms in
O O( RL2) 2] mCON( RL2) 2,
which 1-7 H atoms may be replaced by F and/or ClI,

Alk denotes unbranched or branched alkylene having 1, 2,3 0r4 C
atoms,
Ar denotes phenyl, naphthyl or biphenyl, each of which is

unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted by A,
Hal, [C(R™)slmAr", [C(R™)2]mHet', O[C(R™)2ImR ™2, S(O).R2, NHy,
NHA', NA';, NHAr', NHHet', NO,, CN, COOR'"?, CON(R"),,
NR'2COR'?, NR™?CON(R'?),, NR'*SO,R"?, COR'?, SO3H,
SO.N(R'?),, O-Alk-N(R"?)2, O[C(R'?)2]nCON(R™),,
O-Alk-NR'?COR'?, O[C(R"?),]mHet', O[C(R"*)2mAr’,
S(O)IC(R")zlmHet and/or S(O)[C(R™)2ImAT,

Het denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
mono-, di- or trisubstituted by Hal, A, [C(R122]mAr',
[C(R™)z]mHet', O[C(R"%]mAr, O[C(R™);]mHet',
[C(R™)zImcycloalkyl, [C(R™)2]mOR", [C(R™)2lmN(R ")z, NOz, CN,
[C(R™)2]nCOOR™, O[C(R™)2lnCOOR", [C(R™)2]nCON(R™),,
[C(R™)2lnCONR*N(R'?)2, O[C(R?)2lnCON(R ")z,
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O Al k- NRL2COR12, O C(R12)2] nHet', O C(R12)2] mAr',
S(O n[ C(R12) 2] nHet ' and/or S(O)n[ C(R12) 2] mAr', 30 Het

walecnonessa nmono- or bicyclic saturated, unsatur@Elt/EP2008/006649

aromatic heterocycle having 1 to 4 N, 0 and/or S

atons, which may be nono-, dvV- or trisubstituted by
Hal , A [C(R122]mAr', [C(R12)2] m Het', ( C(R122] mAr',
OC(RL2)2] mHet', 12)2]ntycloal kyl, [C(R12)2] nOR12,

1218 R DIk e IR gk R TR M R ) 2,
L1 2) ] TR LTSI, SO,
2[ o Eli)z 23£Sc)m12( ?T\Bzanc[/m( KDAcathouyl pRYgeNn)12 R12 12
1507212 Aol bl APl AT e S,

denot es phgpyhstifiibPiflor:. &l BRERUbstfAEH HYTHANAC DR,

5 unsubstltut1§d or nono-, di -, Of tr|§2ybst| at ed by
K:?lR : CSA ORIR <) 118103, C)NOQZ;OORZ CCON(R, “)CNR A, NR 12

, AR ;
S(ona" NRESTICEONES SHahor O & REaRenSEIA 10
Het' denoyem®)JOOOORY HAIYEO[C(RELYCOEOR

unsaturated or aromatic heterocycle having 1 to 4 N,
0 Hetll/ or Semotessa mbheromigydlis sateiated, wnsatgiated or aromatic

trisubstituted by Hal . A , ,
cocriz, - HRPSYSe TS R SRBHE! & s, vt may be
S02N( R12) ZnoA&:, 8(-Qr'tridubstituteaNby Hal, 20 DRI, MR(HarkosyCN,
oxygen), R12 depotes H.,or unbyanched or branched al kKI| 12
havi ng 1, GOOR “ACON(Ror)2.0NB ‘£ @AsNE “SO2A, COR™, SO:N(R ™)z,
S(O)nA, =S, =NR'? and/or =O (carbonyl oxygen),
R" denotes H or unbranched or branched alkyl having 1, 2, 3, 4, 5
or 6 C atoms
or

denotes cycloalkyl having 3-7 C atoms,

Hal denotes F, Cl, Bror |,
m denotes 0, 1, 2, 3 or 4,
n denotes O, 1 or 2,

with the proviso that if D denotes thiazole then R' is not equal OCH,Ar or
OCH;Het,
and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | and
pharmaceutically usable salts and stereoisomers thereof, characterised in

that

a) wherein
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wW®200%/0782, with the proviso that

denotes cycl oal kyl having 3-7 C atons, 20 Hal denotes
F, d, Br or I, mdenotes 0, 1, 2, 3 or 4, n denotes

then R is not equal OCH2Ar or 25 OCH2Het, and
phar maceutical |y usabl e salts8nd stereoi soners
thereof, including mxtures thereof in all ratios. 30
The invention relates to the conmpounds of the fornula
| and salts thereof and to a prg cesssfor t
preparation of conmpounds of the

phar maceutical ly usabl e salts and st\ere |somsrs

A

t hereof, chafacteri QRS that 35 all-wkerein WO

2009/ 046784 PCT/ EP2008/ 006649 -8 S Rs denotes N R6

5 characterlsed in that a conpound of theaorrrula Il
SIl RANNNHR H inwich 15 R, R2,

R@r@ﬁacﬁﬁsﬂ@%mq{e meani ngs indicated in Caim1, is
re@ﬁbﬁ%o%ﬁ%f%&?mgql of the formula Ill 20 Rs L R6

RZ
R3 R1
N S [
BN
R4 N H NH2
in which

R', R% R® and R? have the meanings indicated in Claim 1,
is reacted with a compound of the formula Il

RS

RS

O
in which
L denotes ClI, Br, | or a free or reactively functionally
modified OH group and

R® and R°® have the meanings indicated in Claim 1,
or

b) wherein

i f D denot esPe¢TTEPX0$/@6649
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[1l Oin which 25 L denotes d, Br, | or a free or
reactively functionally nodified OH group and R5 and

wReoobawass he nmeani ngs indicated in Caim1l, 3BCDEP)S/006649

wherein 35 WD 2009/ 046784 PCT/ EP2008/ 006649 -9 R7 {
\ Rs D denotes NN5 RO ch&acterised in that a
conpound of the formula IV 10 RR R3 RL IV R4 N Hal
15 in which R, R2, R3, R4 and Hal have the neani ngs

indicated in daiml, 20 is reactengith a compound
of the forrula V. DDNH2 V 25 R7 { \ |R8

{ X — R?
\ .
D denotes N—N
N\
RQ
characterised in that
a compound of the formula IV
R2
R3 R1
o \")
=
R4 N Hal
in which

R' R, R® R* and Hal have the meanings indicated

in Claim 1,

is reacted with a compound of the formula V

D-NH- \")
R?
{ xR
\ ,
in which D denotes N—N\

and R’, R® and R® have the meanings indicated in Claim 1,

or
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in which D denotes NN 30 RO and R7, R8 and R9 have
the nmeanings indicated in Claiml, 35 or WD

wQ o948/ 84 PCT/ EP2008/ 006649 -10 ¢) in a coP@EDEPZODO06649

the formula I, a radical % converted into anot her
radical R6 by i) converti ng Mal ogen group to an
aromati c heterocycle; 1i) converting an ester to an

al cohol group 5 and/or a base or acid of the fornula

| d)s GRRV&ShBSuhd bt forfula t s FRlica- RLR c@mea@adﬁtooénother
the formula al so nean their pharmaceutically usab

deri vaadigesRamy t hei r sol vates. The invention also
rel at eg to the ster orrersp] and t
t

hy- drates oGl 9 b ecS‘f%"H&EQ a:fb?r‘i%ﬁ%% o iEs

of t hej)corgepvBRmgPaR ester tb AredicdBoianpadduct i ons of
i nert solvent nolecules onto the corrpounds which form

owing to their nmutual attractive force. Solvates are,
foar dzé,am pl e, nono- or dihydrates or al cohol ates.
Pharnaceutical ly usabl e derivatives is taken to nean,

f &r baseropheid dfftRe f@fnaial Itis cohvértied anorRmMeekitssary, di ng
to the invention and al so so-called pro- drug

conmpounds. Prodrug derivatives is taken to nean

it peaa bt It ) Bis Mt theff BYBREERERAY LseBls,

oldegioptés dnd tlasid solvatas.are rapidly cleaved in the
or anismto formthe active conpounds according to
inveRtiorrglsgelates o e sigsepisedeys dabliwopers) @@ld the hy-

d?frét\égtéﬁbe%l%tetsrkg tﬁ@gg%Bﬁ%#nﬁgcgbﬂ)al@@s BPthtelhzﬁt}mpcjunds are

invention, as I's descrli exanpl e

Pliaken to B@amﬁjdt.ﬁ:lloﬁi dfl@@’ﬁbolvéh'err@hmmss bato the compounds

"effective am)up rreanfc, % anopu of a nedi cament or
which form owing othelr mutual attractive orce Solvates are, for exam-

ple, 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.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as is described, for example, in Int. J. Pharm.
115, 61-67 (1995).

The expression “effective amount” means the amount of a medicament or
pharmaceutical active ingredient which causes a biological or medical re-
sponse which is sought or aimed at, for example by a researcher or physi-

cian, in a tissue, system, animal or human.
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phar maceuti cal active ingredient which causes a
bi ol ogi cal or nedical re- sponse which is sought or

wa@epeedseas4 for exanple by a researcher or physPET/BB2008/006649

cian, in a tissue, system animl or human. WO

2009/ 046784 PCT/ EP2008/ 00664911 -11 In addition, the
expression "therapeutically effective anount” neans an
anount whi ch, conpared with a correspondi ng subj ect

who .not, re- ceived. this a t...has the follown
conedilihind BrpiSole thaprliPl airtis L0k RrafFen
Olarfd bkt AREh OBoAbare FWRR &S €orrédpndingsaBRct APBHLY QY re-
conpl ai nt, disorder or prevention of side effects or
alcetved this aeduipt.i as the folewingoepnsssuencea: di sease,
conditio I sorder _por side ef- fects.or. al so the

- AR Shre R Brafiie JreHs Mo ColBi iR A PRase. sy
didorme! é8hditidf, dOMpRIRY, @%sDra8r of pRVaRaLh ik dldeveffects or also
effective amobunt” al so enconpasses the anounts which

aithe sedugdionvie the Progiess £ iandisaasertonstitjen ¢lisydenpr side ef-

1B e B ARG g b 8L o ek, R r -

i ygati on, for exanple mxtures of two di astereoners,
for exanmple in the ratio 1:1, 1:2, 1:3, 1:4, 1.5,

1:The expression therapeuticatiyaftediive ampuntc glser egcompasses the
pr, rabl vi..nod r f [ ' .
PR NEh 5 SRRl RS WA Scal EREion
meani ngs are inde- 20 pendent of one another. Above

and bel ow, the radicals and paraneters Rl, R2, R3, R4
arldheniniantion alse relalRs tg ixivaee af Bie ¢omPeHBRdS 6f Hhe formula |

PP R P nf e  BF SarpiORKLAR: pEf S difREBmprs, fo
2 example irbthe ftio71:181:2 108, 1@, C:Htlohd,. 1:A0Prafiet@RO.y

denotes nethyl, furthernmre ethyl, ropyl , isopropyl,
b RS ar8 R GHlan aEetrAg Tiures of plRrePisoms Ry wids.
also 30 pentyl, 1-, 2- or 3-nethylbutyl, 1,1- , 1,2-

or 2,2-dinethylpropyl, 1-ethyl- propyl, hexyl, 1- , 2-

, For afirradicas whigheotopr mdrelthan ance, theid p@anirigare, inde-

2, 3-_0r

pendéent of one another.

Above and below, the radicals and parameters R', R?, R®, R* and D have
the meanings indicated for the formula I, unless expressly indicated

otherwise.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1- ,1,2-,1,3-,2,2-,2,3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for exam-
ple, trifluoromethyl.

A very particularly preferably denotes alkyl having 1,2, 3,4,50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
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3, 3-di nethyl butyl, 1- or 2-ethylbutyl, 1-ethyl-
-met hyl propyl, 1 -ethyl-2- nethylpropyl, 1,1,2- or

wd 29844784 met hyl propyl, further preferably, foPCEEPIWNS/006649

ple, trifluoronethyl. 35 A ver partlcularly
preferably denotes al kyl havidgd-1, 2, 3, 4, 5 or 6 C
atons, preferably nethyl, ethyl, pr opyl , 1 sopropyl,
butyl, isobutyl, sec- butyl WD 2009/ 046784

BSOS Mor SR 1Y 1o

et dthiyl. l\/breover A preferably denotes unbranched or
br nched al kyl ving 1-10 C atoms, in which
OV eRdf Fr el a %é‘”hﬂ@f‘%@dr@ﬂ?@eéﬂe@a!ﬁ)" baV'991 -10

6 MR o573 kool P Il g e
hawy 69 S3ard/Gr diHbamd/otin Ghldlts)n THTSH kwbmtsuhayi berreplaced by F,
e A

orur@wsﬂﬂﬁgw b i AEa X cndtes GB O GEGE.

Rl preferably denotes Rl ) 2] nHet ,

d Cyckaalkg) pnaferablyrd éndibs @rtibprodyd, @o%but% AyklopRABR11,
2 12 12 Rl nore preferably denotes

OAi k-O-R12 or

CY&W%?QTW& ‘C(R12) 2] mAr, O Al k- NRLORLL,
O Ak & BH 2 or [C(R, wherein
12) Zﬁrq c( 2) 2] nR12 |-Q’Rl %ilq}each [ ndependent l'y of
one anot her denote H or A 20 R12 denot es H or

o BB PSR DY Bl e e
ur@quﬁI@mersm@R” RIRAPR' b %M]m{@[qgsz ﬂmpw

1
denpt es unbr anched or branchedt% lene haying 1, 2, 3
orR4mere prefiesablipsiengiente Ola(RDddakiet, IQ[Q‘.Bt Uzlafed

eHERNER N IAR-F-ARNR R0 O-AK-0-R™2 or

[C(R™)2]mOIC(R")2]mR "2, wherein

R R" each, independently of one another, denote H or A,

R' denotes H or unbranched or branched alkyl having 1, 2, 3, 4, 5 or
6 C atoms or
denotes cycloalkyl having 3-7 C atoms, unsubstituted or
monosubstituted by =0,

Alk denotes unbranched or branched alkylene having 1, 2,3 0r4 C
atoms,

Het denotes a monocyclic saturated heterocycle having 1to 2N, O
and/or S atoms, which may be unsubstituted or mono- or
disubstituted by A and/or =O (carbonyl oxygen),

m denotes 0, 1 or 2.

R? preferably denotes H.
R® preferably denotes Hal, [C(R")a]mAr, [C(R")2]mOIC(R"?),]mR ",
O[C(R")z]mHet, O[C(R™)almAr or S(O)[C(R'?)2]mAr.
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and/or S atons, which may be unsubstituted or nono- or
30 disubstituted by A and/or =0 (carbonyl oxygen), m

waoleovonessd, 1 or 2. R2 preferably denotes H RECT/EP2008/006649

preferably denotes Hal, [C(R12) 2] mAr,
[C(R12) 2] M C(R12) 2] nR12 35 @ €(R12) 2] nHet,

C(R12) 2] mAr or S(On[C(R12)2] mAr. WD 2009/ 046784
PCT/ EP2008/ 006649 -13 R3 nore preferably denotes Hal,

pliabiialouicyi e CIC COR BT

}]ml-BlZOPtE(@‘?)%}inM @r%@mgaﬁ Iggpnmr br anched

aI kyI haV| ng 1, atons, Ar denotes
WéRgrein which i s unsubstltut ed or nDnosubstltut ed by

nﬁ“h‘ﬁiyizq oS SHER MR BEDE PR RS, 25375 or

and/ or $ atftdms, m denotes 0, 1 or 2, n denotes O, 1
or 2. 15 R3 partlcul arly preferably denotes F, O,
pH¥nhoxy denetes Pb prl Wiliipl unsiubatityted phmn@mbstwed by

heny! b, dyl
P e b IO Dt e S R0 eyt ™ et hoy
etHnatxy, da@fo@@@aynonwoéydnetda@wW@Hmw@@aiam@ﬂ ab@bNyO

R3 denotes Br, phenoxy, benzyl oxy, nethoxy, ethoxy,
propoxy @%ﬁ%@)‘éy et hoxy. 20 R4 preferably denotes

(;.E)?ééagl ¥[°g?|z1§t es H R6 preferably denotes H,

2)2] mHet, [ C(R12)2] mOCOA, 25

[(B(R12) demctéx @12)02]2R12 or COOR12. R6 particularly
preferably denotes H A, [C(R12) 2] nHet,

[ C(R12) 2] nDO0A, [C(R12)2] mJ C(R12)2] nR12 or COOR12,
R3 particularly preferably denotes F, Cl, Br, phenoxy, benzyloxy,

phenylsulfanyl, phenylsulfinyl, phenylsulfonyl, aminosulfonyl-phenoxy,
pyridyloxy, carbamoyl-pyridyl-methoxy, methoxybenzyl, methoxy, ethoxy,
propoxy or 2-methoxy-ethoxy; most preferably R® denotes Br, phenoxy,

benzyloxy, methoxy, ethoxy, propoxy or 2-methoxy-ethoxy.

R* preferably denotes H.

R® preferably denotes H.

R® preferably denotes H, A, [C(R™)2]mAr, [C(R'?)2]mHet, [C(R'?),]mOCOA,

[C(R"%)2]mO[C(R"%),]mR" or COOR™.

R® particularly preferably denotes H, A, [C(R12)z]mHet, [C(Rm)z]mOCOA,

[C(R")2]mO[C(R)2]mR " or COOR™,

wherein

R' denotes H or unbranched or branched alkyl having 1, 2, 3, 4, 5 or
6 C atoms, |

A denotes unbranched or branched alkyl having 1-10 C atoms, in
which one or two non-adjacent CH;, groups may be replaced by O,
S and/or NH and/or in addition 1-7 H atoms may be replaced by F,
Cl and/or Br,
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wherein 30 R12 denotes H or unbranched or branched
al kyl having 1, 2, 3, 4, 5 or 6 C atons, A denotes

wa@ewpancked or branched al kyl having 1-10 C at BGfEEP1008/006649

whi ch one or two non- adj acent groups may be
replaced by 0, S and/or a7 in addition 1-7 H
atons may be repl aced by F, 35 CI and/ or Br, WD
2009/ 046784 PCT/ EP2008/ 006649 -14 Het denotes a

QY ¢l dhAES BBhbRo BRI A6 MakiE Hé@é/ﬂo&gclb Havidg Mto@ N, O
and/or S atonms, mdenotes O, 1 or 2. 5 R7 preferably

denot es armd/oRS qiﬁm‘serably denot es H RO preferably

denotes({é b %((f 2)2]nmHet. R9 nore preferably
ddRot es 9¢NOAERP: 2) 2] mHet, wherein 10 R12 denotes

H, A denotes unbranched or branched al kyl having 1-6 C
at ojs, Het denotes a nonocyclic aromati c heterocycle
ha&p@f&rabd)ydemspte@ Hand/or S atons, 15 m denotes 0, 1

exanpl e, phenyl, o-, m or
p%opﬁﬂ%ra%?yg t’grﬂg ethyl phenyl, —o-, m or

p H@Q Fézflalﬁ&lﬂwbnofés HIA d?f[ClR1 W@Dyl phenyl, o-, m or
-butfy pheny I, dr ox phenyl o-,
mRomOpermre m;elnoteﬁH ﬁwordﬂ Bo ):dm gt .eerey| | o-,

Qr | am no) phenyl, o-, m or p-(Nnethyl-
arﬁnocar%d]ﬁca% enyl, o-, m or p-acetam dophenyl , O-,
mAOr p- d@fdl@%ﬁnbr&lﬁméd,or(brannhe@elw hbhhgypb@y&lcms, ,

m or p-ethoxycarbonyl phenyl, o-,
p- f(lN N- cﬁ&ﬂﬁtﬁ§/laa{ﬁpﬂ@§¥m|6rﬁfpmaéic h%ﬁ%m&wcle having 1t0 2N, O

p- (N gwgocar bonyl) 25 phenyl, o-, m or
p- (N ethy mno%? enyl, o-, m or

p-raN, N- ddegidtgs apiire)2. phenyl, o-, m or

p- f

| uor ophenyl, o-, m or p- br onmophenyl, o-, m or p-
Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
o-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert.-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or
p-aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonyiphenyl, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyt, o-, m- or p-
chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyi-
sulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or p-ureidophenyl, o-, m-
or p-formylphenyl, o-, m- or p-acetylphenyl, o-, m- or p-aminosulfonyl-
phenyl, o-, m- or p-carboxyphenyl, o-, m- or p-carboxymethylphenyl, o-, m-
or p-carboxymethoxyphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-,
2.4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or
3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-

3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,
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chi orophenyl, o-, m or p-(nethyl sul fonam do)phenyl,
o-, m or p-(nethyl- sulfonyl)phenyl, o-, m or

w@2ayanophenyl , o-, m or p-ureidophenyl, o-, PCBBPNS/006649

p-fornyl phenyl, o-, m or p-acetyl phenyl, o-, m or

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

o-, m or p-carboxynethyl phenyl, o-, m or

p carboxynethoxyphenyl further preferably 2,3-, 2,4-
| fluor

2 25n|tr024 g\l (%rrlﬁthﬁlarrgn% %ﬁ Riten 68ﬂg\ﬁa¥nét@y§ammoghgnyl 2,3-
2 %rgm% ofen ﬁz“s 4012, 8, 55 ﬁ“3b6 OQQPBBBVB 4 Qutf}chleforﬁa enyl, 2.4,6-

, |n|tro 4-d 1 et hoxyp gny
3tnimethoxdpbkhyl; aﬂneinwy 3;§—dwhlwephemylopﬂedomqml rﬁ)6-
> o ARG PBBR o STl 2-lUord £brémophenyl,
PQTé Eﬁwélcﬂeﬁﬁﬂ&pheéﬁ gb%mbcs-ﬁfé}h&gj HEHyN Y-8 RsL6- OF

3-nitro-4-N, N-di net hyl am nophenyl di'am nophenyl ,
ZmBethonyh@))& 3- cblo.'s?o@!-—ac@tamlﬁgphﬂnyl 3-fluoro-4- methoxyphenyl

3,4, 5-tri.chl grophen trimet hgx

> Sramingch e BB BEREry A-adsts BRSNS OF 4 dimethyl-4-
dbﬁnhgbﬁeﬁwan1nophenyl 4- quoro 3-chl or ophenyl ,
2-f 1l uoro-4-bronmophenyl, 5 2,5-dif|uoro-4-bronnpheny|,
3- br ono- 6- nethoxyphenyl 3-chl oro-6- net hoxyphenyl ,
3-.chl o

S Hrefstadiafen %%395?9%%|pé‘ﬁayf’W§'&§vamna8é%ﬂhﬁ<¥ o
Zn%r%swshﬁheé'byod)‘(;{mﬁ? WP S R\?Z o SORNARI%Y,

denotes, for exanp i'Ch is unsubstltut ed or

nﬂmmrb@ulatlmp&femplmeomg frrexermpls( mjwﬂmlzmawh is

SO PRl e 6 L BRI bPERSE FOICABPLRINHLT

nonosubsti t ut ed by OCH3, SOQ2CH3 or SOZNHZ Ar'
preferably denotes, for exanple, phenyl which is

uﬁguwﬁfﬁr edeRptes o gxamyie. RSy WAL IS YRgubgtinyediar,
A, B BB 1 6 OO s oo

i s udsubsti t uted or di -
orpaﬂﬁbdlanlys pleferably pHetyl isiCh ésdnsubstitutedrarspens-, dé arf

titutio Het denotes, for exanple, 2- or
'ﬁH t't“tegsb oHaba’i(ﬂPE 1-, 2- or 3-pyrrolyl, 1-,
2 4- or 5-imdazolyl, 1- 3-, 4- or

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
5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl,
3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, fur-
thermore preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl,
1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,
1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or
-5-yl, 3- or 4-pyridaziny!, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or
5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazo-
Iyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-,
4- 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6-
or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-,
6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or
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25 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or
5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or

w®m200304d180z0l yl , 2-, 3- or 4-pyridyl, 2-, 4-, PCT/BP2008/006649

6-pyrimdinyl, fur- thernore preferably
1,2,3-triazol-1-, -4- or -5-yl6-1,2,4-triazol-1-, -3-
or 5-yl, 1- or b5-tetrazolyl, 1,2, 3-oxadiazol-4- or
-5 yI 1,2, 4- oxadiazol-s- or -5-yl, 30

§-- nc}l%&g%aéhl ad'i;s a%lo'r?—altlgpazld%i f-ef %qbﬁﬁl%lxéﬁﬁyloﬁ- 3-: 5-,
46py?- '&a@QWbenﬁb/ﬂafF-bﬂé{imyllfurtr?er pr@feraﬂry 1,3: berﬁodﬁfxol 5-yl,
7-i'ndolyl, 4- or 5- |30|ndoly 2-

51b<bh@nm@azan3ﬂ yl, 21, 37_nenzgthladlazols4- or-5- yiror72 i [Fdbemzoxa-
4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-,
az§}5(%l 7 benzoxazol yl, 3-, 4-, 5-, 6- or 7-
bEFhé' ﬁaéaic%u& ra&cals”can Siso bo-pattially bﬁlﬂ.ﬁlS?tHVd?d@rydted

, - 35 or 7-benzisothiazoly 4
7H@ér¢@nz‘hms :alsg(dangt@ofcgn example32,3-dihydm-2-, -8-, -470r - furyl

S L. oyt mBruh et S bt

1@tra‘}1ydr6®|drn81thlei1yl 23-difsydro8i~, -2¢; -3;r -4- or -5- pyrronI 2,5-di-
8- qU|nazoI|né - or 6- qU|noxaI|n§
7hydro-8-, 2R nzc} or A5-pyEelyhyl-, 21 OF w.rrodifi@wértatsﬁpydro -1-, -2-

5 y4¢)
Oi'%ﬁﬁenzo IO% I%}Zﬁgﬁdro 1., 4‘2- £§20 @f%gpgi'a%bﬁ/l tetrahydro-1-,
di-3zed -45pyrlazolyl, Th4- dilleycﬁfbotvycﬂ - €3 rc&dnqa)rsiyl; an2 3| 454tJetW1ydro-
partially or fully hydrogenat ed. Het can thus also

ddnote, "3 ord-ex2a s I-8;PYPIdYL dr 1erd Poop4-piperidinyly 2-,53- or 4-mor-
ishydr a-2,, f Ry - 4

. pﬁ)glwdtetra%v_yéréb S%f 8)rr <4 pyr§yl Tgxdol anrﬁ/l YBWioxan-2-, -4- or

t es-lyameoklabyélm -0¥, -339t - pwdiazﬁylShdxahw}ro—ﬂ--Z---m— or-3-pyrimi-

FN IR T TR ISR N PEND e
! grradyticy 1.2 32rte‘?rrahyérd 7i.0Az0l yh. 8. edipVdF o3 Jsoquinolyl

-"or' -5-pyrazolyl, tetrahydro-1-,
Q-pf;ur 52, -yF/ 01;343d4 deUJ-ZH belzzq 1-439xamnyl4ﬂp‘§hardyeferably

gzibméat I%tn%a Ren%] 61f mgtlylﬁr&qhaﬁgnenyé é) 53eth¥)lpnedloxy-
4pﬁ@hy|1% ﬁ@ﬂ*n}lé\é(édlok)ﬁdﬂeﬂwcﬁ @'(arﬂuord’meﬂfylerfédib&ﬁﬁb{ényl 2,3-

4-di oxanyl,” 1, 3-di oxan- 2-

heimdy@lb@aaofuran-é opp-y.42, @;(Zrm@zneipvlenﬁdmmyior also 3,4-
%ﬂ‘lyéira 2t|_gt ; aﬁ ﬁ¥%ﬂil§‘keplﬂz§y&’ ]y'l fuﬁthe%g?e BF@@SF&%Q% di-

&ydtbtfwizkblfurahyﬂo&@ dlhydl@hZ@XOFLikanyIZ -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 , furt her preferably

Het preferably denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono- or disubstituted by A, [C(R")2]nCON(R'?), and/or
=0 (carbonyl oxygen).

Het particularly preferably denotes furyl, thienyl, pyrrolyl, imidazolyl, pyridyl,
pyrimidinyl, pyrazolyl, thiazolyl, pyrrolidinyl, piperidinyl, morpholinyl,
tetrahydropyranyl, tetrahydrofuranyl, tetrahydrothienyl or piperazinyl, each
of which is unsubstituted or mono- or disubstituted by A,
[C(R"?),]mCON(R'?), and/or =O (carbonyl oxygen).
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20 2, 3- net hyl enedi oxyphenyl , 3, 4- et hyl enedi oxyphenyl ,
2, 3- et hyl enedi oxy- phenyl, 3, 4-ethyl enedi oxyphenyl,

w@2009045784 | uor onmret hyl enedi oxy) phenyl, 2, 3- PCT/EP2008/006649

di hydr obenzof uran-5- or 6-yl,

2,3-(2- oxonethylenedloxy)pheﬂyl or also 3,4-

dlhydro 2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore
preferably 2,3-di 25 hydrobenzofuranyl or

2, 3-di hydr o- 2- oxof uranyl . Het preferably denotes a
nDnocycllc saturated, unsaturated or aromatic
helegrmreferhblyrderiatgs & mondcmlnc@aalm@ﬁeﬂ ubsatwated ahpgHMatic

f\ﬂe leepricss SPVEN] #6518 caRlnrdp S CeILREY e i it
rr&f”cf ' 8|“|0"fl lisu I?Jtéﬂ%?l}}( Hﬁﬂ@ﬁ%nﬁ%r&(‘)A t hi enyl,
pyrro yl ,

azo pyrim di nyl,
pH@Zmdmbulatlylpaetelrably qwnot&ﬂ adncmlyﬂ)c;ycbﬁi Qéturataﬁiymeterocycle

phol i nyl, tet ro yr tra
t@ﬁmghljtﬂ 3tl‘l|1?99§ﬂ (JSP(HP ewﬁﬁ\nm@y Jﬁ%@‘&g?&%%%m or
d or nono- or dlsubstltut ed by A
[@{%@%ﬁ R12) 2 and/or =0 (carbonyl oxygen).
2Wﬁ/fﬂﬁﬁéﬂémb@‘dﬁrﬁéﬂt)(bﬁa‘tbm@mmcqarlwenot@sgygfcgquqyl
denot es unsat urated or

¢ saturated
aPHREd "Ey %*P% EPE PIR&IAA8Y to 2 N and/or 0 at ons,

With Gy PR¥Y Qﬁ\ddfdﬁr%ﬁf 'Héﬂ @é’rtucgrarlvq}‘r@feraldlv debfotes furyl, thienyl,
trlsubstltuted by A OH and/ or

paytrobl :andgijylepw@sd: 9yruambméspwaﬁe%ép@|zpbﬂ dadehat ed

het

o VERURSL Pl BN oyl of Biltialy ERER of WHETTY
f WirisiBstitatEwe fiito-, diebr trigibstinaed by A, aﬂdalyO}eandm OA.
pyrrolidinyl, 10 plperldlnyl nDrphollnyI or

plpera2|nyl In a further enbodlnent
t
S%cplla(? u(#rag k%’ﬁ @az tﬁfeﬁgcjj yur%e%&taeféd for ?}rlé ??1@ ngég9$%§% d;/an?tes

thbﬁﬁiﬂiamblel l2nd)®|3yﬁuryl Dymr B4thma|n|yyl1 i gred-pyiiroiyl,, 1-, 2, 4- or

ol i nyl or_piperaz ich i 5

ur%lmb@??—@'bﬁ dd. 3 4mhe- PV%FQ'VE% “t 1 %f%h F%?J%’@d”}b 3
@29’2“4%5 RSy, AL, B SySiddthiadbMl, ag_eg, or4 pyridyl,

unsa urated or aromati c Keterocyc | e denot és,

exan, &- ol‘ﬁ-pynr&diwlyiurth@rmre @refbrai}iy n,2 i-trlagol b; -4- or -5-

gy% 31‘6}/%?17-0}2' B0 Bt o J%(Fg,?zo(fg 2,3 oxptiazofta- 8F -5-y1,

1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5- -yl, 1,2,4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-,
5-, 6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-,
4-, 5-, 6- or 7-indazolyl, 1-, 3-, 4, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or
7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or
7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-
2.1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or
8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yi,

2 1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-yl, furthermore
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl,
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20 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or
5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or

w®2@9niarsdi nyl , furthernore preferably PCT/EP2008/006649

1,2,3-triazol-1-, -4- or -5- ?@ 1, 2, 4- trlazol 1-, -3-
or 5-yl, 1- or 5-tetrazolyl,” T 2, 3- oxadlazol - or
-5-yl, 1,2,4-oxadiazol-3- or -5-yl

1, 3, 4-thiadiazol-2- or -5-yl, 1,2, 4-t hi adi azol - 3- or

2%etréhydro-2L.o%.-8- fhrw agl3aziekotn- o5, 1§tréﬂ|\ydr§ 2-%r -3 thlenyl 2,3-
4-pyridazinyl, pyrazinyl, 1- 6-

7ditiyelsoyi-, -2, -3or - Aaqrsérrmrml)ﬂr 2 51dlhygro 14 2or-3- X or-5-
SRS 2g, 4 "pystolidii: elranydts- 324 0P 4sRlidazaiy), 2.3

2dihy#ro- 15 2- 6 =3-0I4- of~ Bq%lﬁwypkmrahﬁho #:.3- 5;r,-4£byr920|y|
7- ben2|soxazolyl
%‘éﬂﬂmdﬁ@ézmzyl -3- znr -4pyridgl, 1,3,3,4tetrahydro-1-, -2-, -3-, -4-, -5-

i,azol yI 4-, 5-, 6- or 7-benz-
?'(g'Zpé(%ggFg\zol yl, 2-, 3-, 4-, 5-, 6-, 7- or
82CIL(B-H@A 41-|p4pehd|ny3 2- %—ori moﬁahol?ryl Qétraﬁydr@om-ULMrVM-
4- - or 8- ci nnol i nyl,

onpyearqumézdwxaml 18- dl@Kal62qm4n@(a51yW}exabydn31- -§- or-4-
S oyrarBl Sefa R o DBl 2 0580 Shehbn

,112 3; 43tﬂ1r?aﬁyhilr@-dl-azzej 34 -40§ -5-p-6¢| -Mror -8- qumolyl 1,2,3,4-
3 benzoxadlazol 5- yI furthernore 2 dlhydro 2

ZtranyOck 35+ urd 5-3-Gs. ol 1QAreSpaUnol, 2 . 7-or 8-
R e Wﬁ?ﬁﬁ’%‘x‘gﬁ%n- %.er'j"ény" 3.4-

tetr
t ahethmem\edi&(ypbenyISQImemyjdneCﬂoﬁ«‘DMnlyy@ﬁo-elhylen@dioxyphenyl,

) 34-§d|ﬁH9%rBe5%y%ynrfrd%)éf5pr£ng%;’;wrg{/g@%ﬁygo&rran _53_o’r 6- ;'I 2,3-
t Sﬁfo&B)ﬁHtHyIEnedlo?(ygﬂfe rygor gisgagﬁldﬂl'rydrg - 1d5fb3éﬂ%8d|%'xeprn 6-

zolyl, 'tetrahydro-1-
- orp?/-ryhzfurtmarmerelz@-dihhqmb@nzofuraayl or-233-diinydro- 2 oxofuranyl
-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- Fﬁéréﬂrﬁbb@b{ds of 8 RMUIPI Aray hare e of PGl centres and
1, 4-di oxanyl, 1, 3-dioxan-2-, -4- or -5-yl, hexahydro-1

- canghemfoueﬂ,ocq(y |@yarlgg§ ﬁtgprlSﬁm@fwf@rmsﬂhe.ermulazﬂ encom-

- or 3-piperazinyl,
Trassel il e 1 5.0 3P P o L
or-8-quinolyl, 1,2, 3, 4- tetrahydro 1-,-2-,-3-, 4-
-5-, -6-, -7- or -8 i soqui nolyl, 2-, 3- 5- 6-, 7-
8Acgomlagluym%mzranb@hz@a@smrbnaﬁww topthe. qﬁmﬁwr\ds of the

g? . e@é}‘ RE G doh a?’re%silépg%gﬂie @?ﬁdfla%: RA¥ one of the preferred

yl'enedi oxyphe ene oxyp enyl,
meanings indicated above Some preferred groups of compounds may be

expressed by the following sub-formulae la to It, 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, R%,
R% R* each, independently of one another, denote H, A, Hal,
[C(R")2ImAr, [C(R')2lmHet, [C(R™)2]nO[C(R"?)2ImR ™,
O[C(R")zlmHet, O[C(R"?)2]mAr, S(O)[C(R™)z]mHet,



10

15

20

25

30

35

3,4-(difluoronet hyl enedi oxy) phenyl, 2, 3-d
i hydr obenzof uran-5- or 6-yl, 2, 3-

w@ 2000018t hyl enedi oxy) phenyl or al so PCT/EP2008/006649

3, 4-di hydr o- 2H 1, 5- benzodi oxepi n-6- or -7-yl,
furthernore 2, 3-di hydrobenzol@ranyl or

2, 3-di hydr o- 2- oxof uranyl. 20 The conpounds of the
formula | may have one or nore chiral centres and can
t herefore occur i p, vahbieis St ALe9I SPRRE1I081f orns. The
formula | enconp"guéé@rés I’Iét'ﬁ[égg g;@gﬁ%

Accordingly, the-ARVGRYor SO)FHOER *)blRAparticular, to
the conpounds of the formula | in which at |east one
of the said radicals has one of the preferred

megni ngs Lndi cated .a nef.e g of
c'&ﬂBoundshnay b%erc‘j%B‘?g%g?@%?Fﬁg&f Q{[?% %8“%5

sub- f or mul ae” | agtAIKLKIR 'SR cO-AnDoxIRNR RIE ®oXIk3D-R™? or
mula | and in which,the radigal s,pot designated in
greater detail Kafe h®IGantIng iindi cated for the
formula I, but in which inla Rl, R2, R3, R4 each,

i ndependent|ly of one another, denote H A, Hal, 35

[FH(RL2) 2} pAr, [ @efBsHmHet, [ C(R12) 2] n C(R12) 2] nR12
O C(R12) 2] nHet, O C(R12)2]mAr, S(O n[C(R12)2I nHet, WO
2009/ 046784 PCT/ EP2008/ 006649 -19 O Al k- NROOR',

O Al k- O ALk- NR1 12
skr@)dn[ C(RI2) 2] ng\rg;?“]’tier? %ﬁgﬁ%@@msﬁ HR‘T?) 2] nHet
qARL2) 2] v, &@‘A)z]ﬁa;{meﬁmm ,%ch(e bleHeRIORL1,

- or . 12 .
denotes H, 10 .é[f%@]@)éﬁ@ﬁiﬁh ﬁ%?i?ﬁ%&ﬁcgﬁ JelmAT;
[C(R12)2] ml1 Het, O C(RL 12)2]n0[ C(R12)2]nR12 2

R ) 2] nHet , R12) 2] mAr, O 21nHet
SO ol RED) 2] monotail CIR DAL, (R OlCR 1R,

O[C(R"™)zlmHet, O[C(R™)zlmAr or S(O)[C(R™)zlmAr;
in If R* denotes H;
inlg R®, R,
R’, R® each, independently of one another, denote H, A,
[C(R"2)2]mAr, [C(R™)2ImHet, [C(R');]nOCOA,
[C(R™)2ImOIC(R™);]mR" or COOR';

in Ih R® denotes H;

in li R® denotes H, A, [C(R™)2]mAr, [C(R%)ImHet,
[C(R™)2lnOCOA, [C(R');1nO[C(R™)2ImR " or COOR™;

in lj R’ denotes H;

in Ik R® denotes H;
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£
2

D

R3 denotes Hal, [C(R12)2] mAr,

2)2] M C(R12) 2] nR12, d C(R12)2] nHet,

RIZ3L] mAr or S(O n[ C(R12) 2] mAr; in |f RAPCERBIE$006649
20 |n lg R5, R6, R7, R8 e , independently of one

t he denote H, A [C(RIZj2]mAr, [C(R12)21lntHet,

2) 2] nmDO0A, 25 [C(R12)2] nD[ C(R12) 2] nR12 or COOR12;

h R5 denotes H, 30 in |Ii R6 denotes H, A,

R12) 2] R, [ ClRbRIES Rt or [CI(RI BARHRTOCOA,
[C(R12)2]nQC(R12)2]nR12 or COOR12; in |Ij R7 denotes

H 35 in |k R8 denotes H, WD 2009/ 046784

Fgﬁg)zg?msﬁm%qw %%&deﬁfl’fhﬂyf%ﬁgﬂg%&ependenpg{e bor A;

one anot her, denote Hor A, 5 in In A denotes
unbranched or branched al kyl having 1-10 C atons,

i th onefr t wo debRiesiHaR@RNChed®rqranphed Ayl b@vmg 10¢
repl aced by O, Saqa&g/o
atons may be repl ace [?\NE‘Cﬂ éj&%l% ﬁgﬂ édi%fbntJCHg &OUPS
denot es cycl oal kyha;hbmregla&ea by @f Srmd/wNehan?/or in addition
unsubstituted or nosubsti t ut ed 0;
denot es phenyl , v@hn?é'hat%n%ﬁﬁ)‘o% F?Q’PE@C‘@NF &) andior Br,
nonosubsti t ut ed Ry A C(R12)2]nmR12, S(OnR12 or SOAR
12 )2; in Ip Het denotes a rmnocycl i c saturated,
unsaturated or 2enatesreydlicalkgt laamm}gcﬁ & Qatomng, Which id

N, O and/or S atons nsu t ut ed or
nono- or disubst"‘intsl:ff’éﬁhH‘JsfrI “%’@Pﬁ!ﬂg Fﬁﬁﬂg\f(

and/ or =0

Eo e o8
R

inlo Ar denotes phenyl, which is unsubstituted or
monosubstituted by O[C(R12)2]mR12, S(O)nR"' or
SON(R™);

inlp Het denotes a monocyclic saturated, unsaturated or
aromatic heterocycle having 1to 4 N, O and/or S
atoms, which may be unsubstituted or mono- or
disubstituted by A, [C(R")2]mCON(R'?), and/or =O

(carbony! oxygen);

inlq Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyridyl,
pyrimidinyl, pyrazolyl, thiazolyl, pyrrolidinyl, piperidinyl,
morpholinyl, tetrahydropyranyl, terahydrofuranyl,
tetrahydrothieny! or piperazinyl, each of which is
unsubstituted or mono- or disubstituted by A,
[C(R12)2]mCON(R12)2 and/or =0 (carbonyl oxygen);

inlr R', R
R3 R* each, independently of one another, denote H, A, Hal,
[C(R™)2mAr, [C(R™)g]mHet, [C(R"2)2]mOIC(R™)2ImR ™,
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(carbonyl oxygen); 25 in I g Het denotes furyl,
thienyl, pyrrolyl, imdazolyl, pyridyl, pyrimdinyl,

W@eoaned7g4 , thiazolyl, pyrrolidinyl, piperidi nBCT/EP2008/006649

nmor phol i nyl, tetrahydropyranyl, terahydrofuranyl, 30
t et rahydrot hi enyl or piperazi9lyt, each of which is
unsubstituted or nono- or disubstituted by A

[ C(R12) 2] NMCON( R12) 2 and/ or =0 (carbonyl oxygen); in

Ir Rl, R2, 35 R3, %WhR”' @WWR{P&NWQ}’Q”O@QAWOR”

anot her, denote

(et e | e e luns e
O Al k- O Al k- Nmogégqé(&%ﬁ@gm_ d C(R12) 2] nHet ,
q C(R12) 2]mAr S(og}]%[% R12) 2) nHet or

S(O n[ C(R12) 2] mAr enotes 5 R7 S RS R8 kI NN R6
10 R9 N NNN 15 R5, R6, R7, R8 each, iRfdependently

of one another, denotg H, A% [ C(12) 2] mAv|,
[C(R12) 2] nHet, [C(R12 { R®
[ C(R12) 2] O C(R12) 2] nR12 Nr 2, \\ |

' N—N
RS \
R9

AN { l/N\ NT XX
{ {—ti-
P72 —~ or
N \N N/
R®, R6,

R’ R® each, independently of one another, denote H, A,
[C(R™)2mAr, [C(R™)olmHet, [C(R™)]nOCOA,
[C(R"™)2}mO[C(R"™)2mR"? or COOR™,

R® denotes H, A or [C(R"*),}nHet,

R R" each, independently of one another, denote H or A,

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which one or two non-adjacent CH; groups
may be replaced by O, S and/or NH and/or in addition
1-7 H atoms may be replaced by F, Cl and/or Br,
or
denotes cycloalkyl having 3-7 C atoms, which is
unsubstituted or monosubstituted by =0,

Alk denotes unbranched or branched alkylene having 1, 2,
3 or 4 C atoms,

Ar denotes phenyl, which is unsubstituted or
monosubstituted by O[C(R")z]mR"%, S(0),R™ or
SON(R"),,



20 RO denotes H, A or [C(R12)2] nHet, R10, R11 each,

i ndependently of one another, denote Hor A A
waletwonessunbr anched or branched al kyl havi ng 1PADER2008/006649

atons, in which one or two non-adjacent CH2 groups 25

may be replaced by 0, S and/~®#2N\H and/or in addition

1-7 H atons nay be replaced by F, d and/or Br, or

denotes cycl oal kyl having 3-7 C atons, which is

unsubsti t d or

unbr anchetﬁ%r br gr%ﬁ?% leiérlﬁ(&egr}}%ﬁ%géﬁturg’tef‘AI E‘SQR@Q{G%S

at ons, bAr denogesar@daeg?lhete;MOicydelhiawrrgssubsw N,UO@hdibr S

nonosubstitute R12) 2 nR12 or

SONNC 2 2. \iD. 2B AU ey et eibasd " mono

denotes a nonocy unsat urated or

aromati c heteroc?c%fbsﬁ%?é?yi&‘to 4 N, 0 and/or S

atoms, whiR'h may dwotEESHkm’turtbmnchedonblw\ched alkyl having 1,

dlsubstltut ed by A_ 5 R12 notes H or unbranched or

branched al kyl h&vPn§: @0"62, aoms 5or 6Cat o or

denotes cycl oal ky, having 3-7 C atons, unsubstituted

10 or nonosubstituted by =0, Hal denotes F, C, Br or

I, mdenotes 0, denoks Gyaboalkyl havidgrﬁaﬂ&ammi unsubstituted

15 in Is Rl denotes H t, JC(R12)2] mAr,
O Al k- NR 10R11. @fﬂi‘%%(a&%wm O A k-0 R12 or

Hal denotes F, CI, Bror/|,
m denotes 0, 1, 2, 3 or 4,
n denotes 0, 1 or 2,
in Is R’ denotes H, O[C(R"?),]wHet, O[C(R"?)2]mAT,

O-Alk-NR"R"" O-Alk-O-Alk-NR’R" O-Alk-O-R™ or
[C(R')2]mO[C(R™)]mR™,

R? denotes H,
R denotes Hal, [C(R")2]mAr, [C(R™)2JmOIC(R)2]mR ™,
O[C(R"®),]mHet, O[C(R™)z]mAr or S(O)[C(R")2]mAr,
R? denotes H,
D denotes
R7
\(8 R5
8
\ { Xy R
N | \ )
’ N—N
RS \
. Ro

) ) .

R® denotes H,
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[C(R, 12)2]mJ C(R12)2]nmR12 R2 denotes H, 20 3 12 12
12 12 R denotes Hal, [C(R)2]mAr, [C(R)2]nJC(R )2]nR

WO 20000L78R1L2) 2] nHet, J C(R12) 2] mAr or S(O " [ C( RI)/RP208/006649

R4 denotes H, D denotes 25 R7. S RS RB N NN R6 30
RO 4NN\ or { -~} NN 3528 denotes H, WO

2009/ 046784 PCT/ EP2008/ 006649 -23 R6 denotes H A,
[C(R12) 2] mAr, [C(R12)2] nHet, 12) 2] nOCOA,

s R R e

es H, notes H,

_ or 2)2 t

cl?rloA Rl%\ ggﬁgi els[(dlj(eﬂgé)amhm:gﬁ,(b@é%ﬁ@]ﬁ@hi%@r)ﬁﬂﬂ%%&@pwzv
! : nbr anched or branched al kyl havin

1-10 C aPons, iAeRptesHone or two non- adj a)éent CH2g

g(rjgiu?isoﬁOR)my bed%ﬁB{e%lef,d by 0, S and/or NH and/or in

R® denotes H, A or [C(Ru)z]mHet,

R™ R each, independently of one another, denote Hor A,

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which one or two non-adjacent CH; groups
may be replaced by O, S and/or NH and/or in addition
1-7 H atoms may be replaced by F, Cl and/or Br,
or
denotes cycloalkyl having 3-7 C atoms, which is
unsubstituted or monosubstituted by =0,

Alk denotes unbranched or branched alkylene having 1, 2,
3 or 4 C atoms, _

Ar denotes phenyl, which is unsubstituted or

monosubstituted by O[C(R'2)2lmR ", S(O)R™ or
SOAN(R™)z,
Het denotes a monocyclic saturated, unsaturated or

aromatic heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono- or
disubstituted by A,

R" denotes H or unbranched or branched alkyl having 1,
2,3,4,50r6 C atoms
or
denotes cycloalkyl having 3-7 C atoms, unsubstituted

or monosubstituted by =0,

Hal denotes F, Cl, Brorl,
m denotes 0, 1, 2, 3 or 4,
n denotes 0, 1 or 2;

in it R" denotes H,;



1-7 H atons may be replaced by F, d and/or Br, or

denot es cycl oal kyl having 3-7 C atons, which is 15
waoe®alsd7s4 ut ed or nonosubstituted by =0, Al k JdBCIDERR08/006649

unbranched or branched al kyl ene having 1, 2, 3 or 4 C

atoms, Ar denotes phenyl, whi¢h-is unsubstituted or

nmonosubstituted by Q C(R12)2] nR12, S(OnR12 or 20

SOAR 12 )2, Het denotes a nonocyclic saturated,

unsaturated or aromatic heterocycle having 1 to 4 N,

0 and/or S atons, which nmay be unsubstituted or nono-

owiththedbrovisstthatif @ldegotes thk2okietheneR' 14 0ot equzi DTHEAY or
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st ereol sonmers t

or. branched al kyl having 1, 2, 3, 4, 5 or 6 C atons
opé)@%qﬁgnot es cycl oal kyl having 3-7 C atons,

uBaHsHAE e ﬂ%’é& It 5 i
F, G%dé];ﬁ%)r I'?é“ym en%tékeéggSbﬁls,qgléé,[a{%orﬁﬁr%er%&gg{nﬁde@g
Omittuoes therdbf immall taties2 denotes H WD 2009/ 046784

PCT/ EP2008/ 006649 -24 with the proviso that if D

denotes thiazole then RL is not equal OCH2Ar or

%WQMp@@ﬁd§Qﬁ(§ed'f€Wfd t‘F\%: ih\)’eﬁ’(ﬁﬁpéﬁd Sfild ﬁeaélgﬁg}gerggterials

reof, i ncluding m xtures t

i foraheirmaeparationtarec tmadditids, preparetl by methbds known per se,

inventia nd,al so the arting,naterials, for their

oPEOESEIPEH e MBrAtife T Grample puine S8y Jaet HeES. such as

K PRWBePEW &8 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 formula |,

wherein

{
D denotes \XI '

can preferably be obtained by reacting a compound of the formula [l
with a compound of the formula 1l
In the compounds of the formula Il L is CI, Br, OH or a reactive esterified

OH group. If L is a reactive esterified OH group, this is preferably



10

15

20

25

30

35

10 as described in the literature (for exanple in the
standard wor ks, such as Houben-\Wyl, Methoden der

woe@anieshen Chem e [ Methods of Organic Chemni BCT/HP2008/006649

Georg-Thi ene-Verlag, Stuttgart), to be precise under
reaction conditions which aré® known and suitable for
the said reactions. Use can 15 al so be made here of
vari ants known per se, which are not nentioned here

i ! ¢ : . .
IR Bng o EbhEpriSfat) HhPRUTBARLL &
i a@l?l%ylllcrxyha\hﬁg Bete O atorms (draferablyyghanystargsitayle
i medi ately con- 20 verted further into the conpounds
aé%ﬁ"@b{'ﬂ’@%t%’q‘T’l’éoizn(}%ﬂtf'ﬁﬁ"é‘fﬁ”eﬁﬁ’ OQY'Q?‘{A-ng conpogﬁds are
generally known. If they are novel, however, they can
be prepared by nethods known per se. 25 Conpounds of
t Meefreaotibraid carrieiengiby réefRods30hibh dea dnesviNoR6e person
preferablr%/e be obtai ned by reacting a conmpound of the

fakmedan the alli th a conpound of the formula 1. 35 In
tﬁﬁe%%ﬁ&?@gé’ée%ﬁ?c&@l{éﬂ‘b@ ihldn trerSsdbentBr, OH or a
reactive esterifie group. If L is a reactive

eJherstartiod sOibstamegs, oft thieforrmulaedt and il ar&\@n200dn GoeTS 4

Z%%sp(%gagyggrg% Iﬁge/\m o ,ﬁlé%%/ lf.:%ﬁipreggr}%lpg)é%/d E? \r/rilé}ﬂog{é G nSwn per

agyl sul fonyl oxy having 6-10 C atons (preferably
phenyl - or p-tolyl- sulfonyloxy, and also
2- napht hal enesul fonyl oxy). 5 The reaction is carried

b ] d i ch k h '
° suitAbeRen STt Ate ok eraile R peaERS RuprE s hefdne
apetrBRIUM SHareBbnzdhe, toliasie dYdxysers taber@rsated Hybfocarbons,
formulae Il and IlIl are known in sone 10 cases. |

t Regh asdrighloragtbwignet he?yd't,ealvr@@tn@n@paamprbgetr@ﬁhmig@,

k%RiM?o#%% or dichloromethane; alcohols, such as methanol, ethanol, iso-
propanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers,
such as ethylene glycol monomethyl or monoethyl ether, ethylene glycol
dimethy! ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide
(DMSO); carbon disulfide; carboxylic acids, such as formic acid or acetic
acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such

as ethyl acetate, or mixtures of the said solvents.

Depending on the conditions uséd, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 110°, in particular between about 20° and
about 100°.

Compounds of the formula |,

wherein
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se. Suitable inert solvents are, for exanple,
hydr ocar bons, such as hexane, 15 petrol eum et her,

wheonzenagsgs t ol uene or xyl ene; chl ori nated hydr opar/BPIV88/006649

such as trichl oroethyl ene, 1,2-dichloroethane, carbon
tetrachl oride, chloroform or-26ehl or onet hane;

al cohol s, such as nethanol, ethanol, iso- propanol,

n- propanol, n-butanol or tert-butanol; ethers, such as
diethyl ether, diisopropy, ether, tetrahydrofuran
(THF) or dioxane; glycol hers, 20 such as ethyl ene
gl ycol nononet hyl or nonogthyl ether, ethylene glycol
di met hyl ether (digl ; tonB®8, such as acetone or
but anone; ami des, such\as dcetani de,

diDret hy lderetesri de or di mgthy! f or mani de (DVF) ;

nitriles, such as acetonitri\e; sulfoxides, such as

di net hyl sul foxi de 25 (DWMBO); Rear bon di sul fi de;
carboxylic acids, such as formc acid or acetic acid;
nicdangpreterablynoks pbtaicéd by reattirmgratcbarpoword of thedbemaiznk/
esters, such das %tegél a[:etate, or m xtures of the
sYith 3 GoFpAUNd ajt BRHEY- on the conditions used,
the reaction tine is between a few mnutes and 14
days, the reaction tenperature is between about -30
anihe redetion preteradlylybecaged odtlingmdsdridy of a gatalystcauchras tris-
bet, ween out 20 and. about 100. punds of the

f gf*mfﬁnéy'fald,be"%ﬂ%‘?wﬂ‘%q@éw RN B55005/ 006645

- His(diphenylfhosBhiify)of, ¢5biHabhtr§/QR§INAPrls RR&tigandy tke
obt ai ned by reacting a conpound of the fornmula IV
wicatalystc em@f@r’reg tigands e &i-(0-taly)-Phespbinet Reticyclohexyl-

referabl y,i r.ried out in presence,of catal yst, .,
b rsRBhe 2 o BinoRopditined Z AN Brbroiblintse s
Bld#fBtHaky21 1'-biphenyl, 2-(di-tert.-butylphosphino)biphenyl or chloro(di-2-
norbornylphosphino)(2-dimethylaminoferrocen-1-yl)palladium(ll).

The reaction is generally carried out in the presence of an acid-binding
agent, preferably an alkali or alkaline-earth metal hydroxide, carbonate or
bicarbonate or another salt of a weak acid of the alkali or alkaline-earth
metals, preferably of potassium, sodium, calcium or caesium. The addition
of an organic base, such as triethylamine, dimethylaniline, pyridine or
quinoline may also be favourable.

Particularly preferred is sodium-tert.-butylate or potassium-tert.-butylate.

The starting substances of the formulae IV and V are known in some
cases. If they are not known, they can be prepared by methods known per
se.

In detail, the reaction of the compounds of the formulae 1V and V is carried
out in the presence or absence of an inert solvent and at temperatures as

described above.
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bi s(di phenyl phosphi no)-1, 1" - bi naphthyl). BINAP is the
ligand to the <catalyst. OQther preferred |ligands are

w0 200907801 yl ) - phosphi ne, 2-di cycl ohexyl 15  PCT/EP2008/006649

phosphino-Z',4',6'-triisoproa¥lbiphenyl,
2-di cycl ohexyl phosphi no-2', 6<- ~

di nmet hoxy- 1, 1' - bi phenyl
2-(di-tert.-butyl phosphi no) bi phenyl or chloro(di-2-
NANH ATANAARAERIYSEMIE L BbAvsi ratica REin ecsympouiid phtHea
diun(l 1). 20 The reactiqn is generally carried out in
t frmprad énto @nethermragiigadl Roibyd fergexaipele: Copyeastiag ahglogan

| kal i | kal j.ne- I '
ppishebishze ErePelif SEfEpbPEr SonDefliin Boigh 3 Afdbendl
abkalg. or alkaline-earth netals, preferably of
pot assi um sodi um cal ciumor caesium The addition
(cj)_f atnholrgﬁ_n: _cnbase, such as triethyl am ne, I
[ iLine,
¢ B st aRneldory R et Rt BRUBRNIGH S by

sagirgenatibn diR¥hay @idkel poPafsirbom ireah indnisplvent.such as
Thé starting substances of the fornulae IV and V are

kmathanel retbanol) ¢a.8ayno Irowegr BYFONSIN AR JEGHRS to
c red by nethods known per se. In detail,
e ROOBEERES

of the conpounds of the formulae IV and V
| FuBREkineEL, frsd aiind heoupsesambe acyladd ana eoofeationalenanner

sol vent and at tenperatures as dga?cri bed above.pr%ﬁ V\Q
2080100 28 Gitarideopeshydidaugr alkylated usng 3 Upakbgiftuted or
p j j [ d
PSR AGERIRL, cyarGeBlyly ) Aetumauitaply b5

c @ivtisrontgthanbalr gt arg/ouin the presenceraf addset eudrgsl e

Bl ioa Y FUME TR & (TP Bt oS o Ttban] e
éﬁ%f%@%%%alﬂybe BY 52688 2for eRaRipIGaRENg Nathelor MOH in

nin an inert solvent, such as _nethanol or .
etwetan Wateo THR oowgtesidioxane atytemneraiuigs dghweer Pxnss100°.

tq 1 . Furth , i. .
ngaggwﬁtce%&%% can Lb@ngu;rgme?%ﬁyoerneg{ﬁflea@lﬁ‘é) tHHERYIRRIGHYL, into
the corresponding carboxylic acid chlorides, and the latter can be

converted into carboxamides. Elimination of water therefrom in a known

manner gives carbonitriles.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
boxy! group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.

Such bases are, for example, alkali metal hydroxides, including potassium
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using an acid chloride or anhydride or al kyl ated using
an unsubstituted or substituted al kyl hali de,

wW@anals@ageously in an inert solvent, such as 1BCT/EP2008/006649

di chl oronet hane or THF, and/opgi-n the presence of a
base, such as triethylam ne or pyridine, at
tenperatures bet ween -60 and +300. Ester groups can
be saponi fied, for exanple, usi

walt e oxiglgy é??“FHFhMWQ)@H?{Ge@V'@Ii'tﬁwaﬁg‘yﬂfol“éﬁpé'kam@ garth metal
be}ﬁ%§g’ﬁ%ﬁ2§€%ﬁ%g baril ony?a%k‘ e ¢ egélcﬁﬁ'ﬂ hg(gn{)ﬁ@é( kS metal

c calkesifesdion @xaariie pytd ssiumiethetite andesadiandrbpexide; and
|atter can be  converted into carboxam des.

El YaHOW$: STeANIr D3sase SUER @8 d1ipRiding. ‘é’eﬂ?ﬁjmam%ﬁ@‘? N-methyl-
gi b t t _
? S GarGRAED FHEl it unt Sy EHRBCEMICASE the 1BRflufL e ke
cawisbdancladddi Im thieatasef ofredrtaim corgalunds@fithe @rntdia 1, acid-

ot hand, the sent i nvention al so enconpasses
r@% salts ﬁ@@@ecfgﬁ%gmys tregfing hesgrgarapolngds with pharma-

pf@e’umgﬁgsbe@;&tmeas@%mc 304 ﬂmrggﬁe' dcids 1Bt eﬁarﬁgré Rgdrggen
deri ve romyvari ou organic a I NOr gdnl C acCl n
basalislelsy spch as dhydesgdmohioride, myttrogeh br&hwdefmcbydﬂogehluadide,

acc table salt forns of the co nds e for
SiFRY fipSian 30 arndh proTRain G SaRe herant SHEP Giscgultate,

"ﬂ’ﬁlnﬁf@or bﬁoé&%té%’ﬁﬁcmaqlk@ aﬁ@%ll&@-ﬁ?ﬂ’d %dno%%&@l'fcﬂ‘f‘at@s such

car- boxyl group, one of its suitable salts tcan
f (ﬂmetﬂlamsukﬁgmtEngbluemeMﬂ@nafe pod he:nzenaswafonate adrha other

SfiebAdE pbd Sob SRR REOT eiel o pap Gtp faduoro-
i r@deﬂ@ltlenﬂarn@t@&ﬁamé/\@&em&%?% B@ﬁé&&%oeﬁﬁ 4Qscor-

- 28 hydroxi de, sodi um hydroxi'de and |ithi um hydroxi de;

alb@iman@ therlike. Ascerdingly dpharmansutisatihaeeemabieuasid-addition

T S T e ——

prpmexalgmatar@gm@tél asisartitg Abezd8 ebenFsii3ufiGnate (besylate),
peridine, diethanaol anine and N-nethyl 5 gl utam ne.

TH@Stafalﬁa aﬁsumt%abrpml% t@%raé@n%ma@raé«p ¢arBpheisyifpRate,

\arc,ﬁaigrtlg% oﬁﬁqé '&f\\&gﬁgnzc}életaﬁ'gi@sc&a%f Iegﬁér’ieyr@glonate dighu-

be:drmtes:&uhwrogeaphosmatbsdmatmhmma&a dudeeybifats-ethane-
caI | yHacce tgg a%té)rra?ea{}irocmﬁgciic%%Ed%aaélgcﬁ%ggte fg?urco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphds-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(lit), iron(il), lithium,
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10 hal i des, such as hydrogen chl oride, hydrogen
brom de or hydrogen iodide, other mneral acids and

w@oeespendi ng salts thereof, such as sul fat e, PCTHEP208%/¢)6649

or phosphate and the |ike, and al kyl - and
nonoar yl sul fonates, such as<4&t’hanesul fonate,

t ol uenesul fonat e and benzenesul fonate, and other 15
organic aci ds and correspondi ng salts thereof, such as

Sjurh rr'nfah %@'se@ﬁ)etrﬁér?gaﬁe?:%(l!ﬁb@tas‘ﬁrﬁaécﬁilum and zinc

suc nat e, ate, enzoate, salicylate, ascor- bate
asdits, Haut Ittmlses nAt adedded ky repphsemte eqatiictn. pfatbcethoar@r@en-

L SoR et S e e SRR B AR o

apdim aha: e%cﬁé Eﬁta‘;hd PRIFRAIR eENARIEPAI{ORAEIBM and mag-

(besyl at Isulfate, bisulfite, brom de,
bneylum éaltmifpﬂner@ampoummhbmabfmnm ewhichagseydesived from
borlde chl or oben

PHB@E?‘&H@HV&&CSR%%Z OEQad}I% noegﬂélpebases include salts of pri-

rg phattertidd Rintinebesiatitited doaiaey) Slub findleding
et hahe- sul fonate, fumarate, gal acterate (from nmuci c

amlau)rall)gabamlogmmséltutgd @EUNES, ¢yuslic aaes, anfl basisder ex-

Ol B 2yl YSeLoBNaRPhAl G NBLBNCELARNE: chioroprocaine,

hy.db R NN Uiberiitstfylehearintife éb&di&hﬁw)dﬁcyclohexylamme
2-hydr oxyet hanesul f onat e, i odi i set hionate, 1s0-

buiisthaneiamiae: diethylamiie Brdisthyamingedhancl e thylamino-

%mgﬁpﬁﬂﬁ%ﬂe{e e{fﬁ%rﬁ?&n gt N@& Imo hooélgre]bhloethyl-

PhAdeRidire, f?@&élh&{e&wgamiaé ehlst’ldmet hymaeannne riabpropyl-
oxal ate, ol eate al no- ate ectlnﬁ 9 ersul fate

plRERInE alidacaine., 'ES'BﬁeHWQB#'BWieo ne, morpholine,
e

CQﬁ@maﬁd&nﬁmepfrmthgamne hememlv;damlm tripropiylaheine and tris-
ni um

al [11)
DR LN e
po?g@%@ﬂ?é'rHQﬂncEiBHganese(I I1), manganese(!l),

ssium sodiumand zinc salts, but this is not
intended to represent a restriction. O the above-nen-

i Gampofiads Bt Uk Bieest Fivepliod e buBRASE Hitrod-contain-
aI {‘??Wfpse@éﬁ BeiaAbmiddd Ssifglagents euch 88¢C 5 Oafatkylhalides,

of the conpounds of the fornmula | which are

defor ewpteometrpyiaeﬂm{b dsanrenyl gnditerkhutybrliogdgdbfiognide and
nqultcigxafC?-ﬁ?ﬁkyl Cdl%?@sﬁgll éfarﬂ[vleoélhethyl, diethyl and diamyl

sulfate; (C1o-C1s)alkyl halides, for example decyl, dodecyl, lauryl, myristyl

and stearyl! chloride, bromide and iodide; and aryl(C+-Cg4)alkyl halides, for

example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

salts.

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-

nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
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mary, secondary and tertiary am nes, substituted
am nes, also including naturally occurring

wGepshid7ed ed ami nes, cyclic am nes, and basi c PONER2008/006649

changer resins, for exanple arginine, betaine,
caf fei ne, chl oroprocai ne, rne,

N, N - di benzyl et hyl enedi am ne (benzat hi ne),

di cycl ohexyl am ne, di et hanol am ne, di et hyl am ne,

2-di | A NQ@a

ZAealiheThag apat, gRodh B, 0ot Silapinosonate
N-stédmate, Jéillflalt@&rulfd)lsawcylgﬂeumtrbtte thigmalateatosidate and trometh-
hi st di ne hydr abani ne, isopropyl- am ne, |idocaine,

| yEViRe, H%tjvm Pl 'nﬁnﬁi@fiﬁ9|regregﬂeuné§rﬁeﬁglctlﬁer phol i ne,

pi perazi ne, piperidine, polyamne resins, procaine,
purines, theobrom ne, triethanolam ne, tri et hyl am ne,

t rihveehdigtaddition salts pf basic aormm s dfrthe-formula | are prepared

| BUinaInG UreERe A B HACLM B & STipBhamOUIE of the
CEEARi@! cdudh P iHRSeRatiN S theE @aw &MEorRBhBbRaltRShRer.

nitrogen-contal n-- i ng groups can be quaternised using
agiere fes Lhaalsea:sar( iz regoredriatdd inabridgiag the Esaitcformxmmmmtact

d
br"HW%Q ﬁn%@pﬁﬁbgﬁéé@%ﬁﬁe{g{/@ %b%;@latgc&a qﬂner The free
e s ClS'?gl i Jr;\'yh a SbRhiRYbspast fFBrﬁrfMé co?r‘élsbéh&ng salt forms

hal 1 des, for exanple decyl, dodecyl,
| ahenyalofwwrn&spgat:t toagritain @hysicat prapeirties, strcbreisceolabidity in
i odi, de; al k hal | 63 far 30 anpl.e
i Sufids: ok i bugRRa S B, raeY SRR qgper-
Oilis& @bHesPbAd &6 S Fekbeclivs ed tisd forirdetherstdgnt i on can
be prepared using such salts. The above-nenti oned
pharnaceutlcal salts which are preferred include 35

ate ri,fl.uo ! ' .

L et LA oAl g2t sosor v
h)défnﬁ&d‘drﬁfsj fethelTgethalky Ioaredermed etitti pietdle or mnides asech as
WO 2009/ 046784 PCT/ EP2008/ 006649 - 30,  negl um ne

n,qllgait eta)p andaalkalifs pash ém%tals&wggpg a@mﬁsu Rreferred metals
g%%ﬁ §tta§§ u?rt\ “ma Héé ?F\fané’ Hgf F%fleﬁ%@.or anic
t ar e, tromet g Ibut

rate, |orra at’ e an ani nég,
t Fraines erretN Nl-tdmmmylétbyleepdmne mIDMrocmnepmoIB\eThe
acid-addition s ST[ﬁJ baS| of the fornul a
" bonplamneaSthes ianie N Ey Ed Gudaming and hiGFae.

cont act with a sufficient armunt of t he

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise éorrespond to the respective free acid forms thereof.
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desired acid, causing the formation of the salt in a
conventional manner. The free base can be regenerated

wh 2000044784 ng the salt forminto contact 10 w t PCHER2S$006649

and isolating the free base iﬂ1a conventi onal manner.

The free base forns differ ivi'a certain respect from
the corresponding salt forns thereof with respect to
certain physical properties, such as solubility in

paf arcosmpoeid accdrding feetheUunPeRRsh 66ntails MBYEMArPBne group
however, the salts other 15 wi se correspond to the

r s¥pek s gapablecofdaraingopharmacsudically ascertablessalts, oftthis type,

D1 TR Ak e BB RRIEEk TS S, e i Gp@ s Brms
anmelede, W@Xaﬂ‘iple,abi@f'tﬂaté‘,f&iié‘éﬁafé?dii@rﬂféﬂaié!&ii@@btd?nine, di-

nmetal s or organic amnes. Preferred netals 20 are

sanosphatrisedium and gitwsirochlaride ctwtdhismis ot éitended to repre-
or%ﬂ?iacresﬁ'mtiﬂﬁs are N, N -di benzyl et hyl enedi am ne,

chi or oprocal ne; choline, diethanolam ne,

et hyl enedi am ne, N nethyl-D gl ucam ne and procai ne. 25

The base-addition salts of acidic conpounds according

t JVithaegarskior thah stated abpup it eanbe $pemthatdhe repression

Trpfereta sy SeeeBthid bl A (i rrkfe & opr RN s fken o

desire Sin mation O

a noeanv en-adtivenagredientavhichA leenfprisesar tdmpannb@f the formula | in
[ the salt form 30 into contact

BTG S LS D ST o
C%‘é%%b@ﬁﬁbti[??ﬁ?pé\%bs o%efé&ﬁea}ﬁ%%ofiéﬁtrs%n?ﬂx{r%ra "withtHe free

certain respect fromthe correspondi ng s
t emaof the abtiveigeedienboceny athergajisfocml ofthe petivée éxgredient

D URRARETS: ThecPraian Ra beERRIET: Salt G & tRe active in-

Olghedieh €ak AIIEERAAUE s hhvd | f j .
0 idhedienteal AIORATS trls bO RIRESELY for 1hE St Ginfl WAR B de

a stefrhaichagolmeticroperty whicmiy éid nohhawmearlies andraan even
t Qhe_gr.ou which is capable of formng.,. o .
ohar et gs iy ick it R BRE R tyn=fiir of i activayipared-
| Ry MithaRspESOIOGRCPIPASSRR dMLatPiretheabddy. Typi cal
multiple salt forms include, for exanple, bitartrate,

di acetate, difumarate, dineglumne, di 5 phosphate,

di j [ ' t.hi ' . .
CHRATILE: b RYRLBE A Bbelfenich A9) be et owing
to their molecular structure and may accordingly occur in various enantio-

meric forms. They can therefore exist in racemic or in optically active form.

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

In the case of racemic amines, diastereomers are formed from the mixture

by reaction with an optically active resolving agent. Examples of suitable
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Wth regard to that stated above, it can be seen that
the expression 10 "pharnaceutically acceptable salt”

WO poovlags7p¢ esent connection is taken to nean aPCHEPI00€006649

i ngredi ent which conprises a npound of the formula I
in the formof one of its saf1s, in particular if

this salt forminparts inproved pharmacokinetic
properties on the active ingredient conpared with the

f resollingfagentotaré betiesaily ay&iviengri@sli tivh & tranR arid8rforms of
salt formof the active ingredient wused earlier. The
phitare acidi gioelylartasistag «dibanzoyigriarisracighenagpdelgeacid,

i n- hent. .. . al i ' >t ive. d edj
Bl 5k B B oS LA B A e

pMN>pentyyiploliok ortN-dethzeabslitors/malihé glorahel vaadusvptically
have a positive influence on the pharnmacodynam cs of

t Fclve samphorsifanic acids. Ao agyantagepusis ¢fyomaiographic

¢ . . e y .

| BPERGEr TS8R e o ERTUTSE rBlei agentcor

owixamplé dirifrebenzaiisioerdglysine ucéliuleseatrthomate or other deriva-
aqcordingl occur in various enantio- 25 neric forms.
TIW?S Ohk fa/?myé’f Ies aghirally ﬁef‘%té?rﬁ‘i:m&thﬁfy@ﬁ@ peb/megrs
aghimbill¥d®n Shies e‘i)‘?%xﬂ%ﬁfé@ﬁ%ﬂ{é fb?'thiégidrébééf afd a%@@ous or
racemat es or stereol'soners of the conpounds accordi ng

t alddielic mobrent omxiugs, dsddhess, fot exayplee hdexanhebdd@opanol/

use the engntioners.. In these cases, the end product
oracg{f)é'ﬁt“f%zof ﬁ)f%’i“f'?& @Otlp‘ﬁi@%‘%?zcﬁ%be separated into
enantioneri c conpounds by chem cal or physi cal

MERRURGENHSIORIMHEPMIIIE rERIEPR Blel ddeF the ddp8lindand/or
even enpl oyed as such in the synthesis. In the case

opbhysickdiealyraceeptable saits thengef fordhe Hrepatationrafia megdica-

oo Phgrtigeyl S chiiitstiony. Blheiln 6P bisholbbidestmerr-
Pl EPREY8aAtfetdShverttd ines alsuitabled@isstige fr el together with

active acids, such as the Rand S forns of tartaric .
aét leasipaeaofid: bauigdand/ercsemi-tauwid exsipientraradjevantiand, if

TR 35 Bh PSSy WERR el B

or N-benzenesul fonyl proline), or the various optically
5_active canphorsul fonic acjds. Al so advant ageous |

c H—Pgdﬁ}’%f%{b r@grgmﬁ f ?'@ﬁ%} to; BEgICRMYIHS \GOMPHIHG af '@Saéf one
aBoRPOURA! Adbofihb 16 thE FNeHtBR ARBOE phdMhaceutically usable salts

and stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the disease condition
treated, the method of administration and the age, weight and condition of
the patient, or pharmaceutical formulations can be administered in the

form of dosage units which comprise a predetermined amount of active
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exanpl e di ni trobenzoyl phenyl gl yci ne, cellul ose
triacetate or other deriva- tives of carbohydrates or

W@ hiopakd7g4 deri vati sed met hacryl ate pol ynmers 10PCT/EP2008/006649

i mobilised on silica gel). _ggtable eluents for this
pur pose are aqueous or alcoholic solvent m xtures,

such as, for exanple, hexane/isopropanol/

acetonitrile, for exanple in the ratio 82:15:3. The

i mgeedieohpeudomemnaﬁgéafaﬂe@! dosagpanisfermplatiess are those

C RERELFORGTSE rLlaib et b SPs5 e g EeRL AR, 0P d Gorres-

( pBAdIMBCRAGtioRathef@dsTdri A6tiVe ingFedient. iFemiharmbye, pharmaceu-
non-chem cal neth- ods. They can be converted into a

stitaldorreulationg efthisrty pe cantisgRieparehusing B Pracesstwiysh is
solid, liqui /.0 ] -l bqui d. exci pi ent or adjuvant
aﬂ&f‘eﬁ”y O&&%ﬁwgg,aﬁ%ﬁ%gg%li"g%t%n with one or nore

further active ingredients. The invention furthernore

rel ates to nedi canents conprising at |east one, .
c binsomageulical farmylatigns sanibeadrpied fahadministration via any

i | . .
P RESIB StlabR méRE ToreRanby b grf MicRifd BLECATBr Sublin-
oubPhNRIctal, pASaptepiItsl (Autidding bUcosiastublindtz omaeistienadl),
fornmul ati ons can be adm nistered in the form of _dosagrelous

uivrgiahar paresdess (eluding suReWaRPARY IBHBTVECYRT JBtRY

i . o . '
R TEPhgBfing A SRR HRL oY e Bdpied usgg o)
le@rdicﬂesE@@ m@wrgmmbmhdaiMapeptie?]Ieirabwfﬁ eorgmpﬁe,l@ﬂnb‘g\jng the
of a com pound according to the jnvention, depending
o@C%‘YI%'QQ@%‘&QEWé‘g‘ﬁg‘ﬁtei’@que?t?%)ﬁr ,JUYq{gz%t hod of

adm ni stration and the age, weight and condition of 35

the patient, or pharmaceutical fornulations can be
ad®ranmsiceutichliformblatiohs radaptedifas agal adrninistyatiashcan be ad-

conpri se .a predeterm ned amount. of actjyv )

2 COBI e e PR Bk HORy A 1o5eAiples Grbvieg gy tablets:
dogadfers B hradtilés esdIgfonPsraes peNsiorsimYRouBsT dréaqueous
those whiCh conprise a daily dose or part-dose, as

i hiduidst edibiefoams or feamdpeds-orihi-waterligeid emuisiens ef

of gn active .i.ngredient. Furthernore, pharnmaceu- tical

f &%ﬁf‘g’t‘?‘bﬁ%“'Sfeq?H@&’ ype can be prepared using a

process which is 5 generally known in the

phar maceutical art. . o
Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, talc, magnesium stearate,
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Phar maceutical fornul ations can be adapted for
admnistration via any desired suitable nethod, for

we@apse@sby oral (including buccal or sublin- BOT/geabg§/006649

rectal, nasal, topical (incluging buccal, sublingual
or transdermal), vaginal or parenteral (including
subcut aneous, intranuscul ar, intravenous or

i ntradermal ) nethods. Such formul ati ons can be

pPeaRare Gtemiatg oﬂbblyeﬁ%g@@okm&md formhean be added to the
phar maceutical art for exanp conbi ni ntg the 15

a@@W@@" nmgﬁwﬁg.b@nf@rewwsrfl"trmeoré&r@ﬁ'gnehtot@ptwan or solubiliser,

a t£5) 0P a

oSS o creFIRE G 2 baUATNL 208 FBRAEH Lboree

umdyslikeswis® basaddet |necm&pt<f|mprweuhe33vanabmty éftthe medica-
powders or granul es; sol utions or suspensions in

aﬂ“tfé’ﬁlﬁt%ﬂh%@ﬁpéﬁlﬁélﬁﬁsbe%t%e(ﬁhl ds; edible foans or

foam foods; or oil-in-water liquid enulsions or

wat er - i n-oi I liquid emul sions. Thus, for exanple, in

t headdigienpff destredagmetessat saitable Himderksolubrichnts and disin-
tabl et 25 or capsule, the active-ingredi ent conponent

c iporBBts MM P WQ%C%"@V&'W be iprotRSratedsiptp the mixture.
p%%rtgﬁ%eb‘%}j%?é ?BP@? lét hafiiral Qb%}% ﬁé&‘r‘ Bﬁaﬁyr
, ano t

for “exanple ero wat er a
Pewdeipde, agleccpseepabetda Ilasztoseo Bweetﬁnerg ndde Gonpoaizk,trataral
sui tabl e fjne |zeadmxn

pRAH BB tlcc’é‘lb észc‘i% f%ﬁ’%%rﬁﬂleeé‘cfaﬁ'aj@ﬂﬁf??%'ih or sodium
g ﬁéte ég etﬁgﬁen fie %&yetﬁ?leﬁ@' g?iéfol,‘?@%?f@%‘,y&ﬁ@&ﬁa like.

SucC manni . avour,
piT dasdubaa:ante us@ldgpéhs&mdoaa@le ﬁymamyludelmdiem dleate, sodium

R T A
Q%hﬁirﬂd@earﬁhﬁlé ke h@feedYsH?e%r@ntsji@u@t@eaK)ﬂtHoub befyYeStricted

such as, for exanple di sperse silicic acid,
t theretonsgaresi matbylealidose, mrzb@lgto@ztsmanthan gum and the like.

TS eRITE ABE St Tupel b 3o G aMples LN o mover grivie.

D@V‘&ﬁilam\gbu dey-padssirgy tHeembitlite, addingea Abrivant And a disinteg-
dISI rant or solubiliser such as, for exanpl e,
%rggprea@mgsthﬁm@@aemwa{ré t9 /91 abIRES c ArRRIVRRIIMNIXtyRgyiS

AR 8 o PopSpol RIS f BSANB ARl i o
diluent or a base, as descnbed above, and optlonally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbent, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,

talc or mineral oil in order to prevent sticking to the tablet casting moulds.
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In addition, if desired or necessary, suitable
bi nders, lubricants and disin- tegrants as well as

wa@ly@s/ 0ot | | kewi se be i ncorporated into the m RCER200806649

Sui tabl e binders include starch, gelatine, natura
sugars, such as, for exanpl-e35 gl ucose or

bet a-| act ose, sweeteners made from nmai ze, natural and
synthetic rubber, such as, for exanple, acacia,

r
ca O%@ﬂéﬁe‘a mg{?\?ﬂeluiggléeﬁ %‘r{?ste%hto give tatflets The, compounds
ardcbhiing td ehe Hyemtien Icahral@@btes:ommded mumaeedtmagg inert
forms include sodi um ol eate, sodi um stearate,

megaipieniAnd tenpressed dirgriy inghsitablelywithaybeardng out the

I
> fptiTai6of il Préding Sfps AtrarigtfarthEbosiidibidtective layer
meohgistiag lofleostesllaggswaling déayern atlayenafrsiugan og polyamer miterial
like. The tablets are fornul ated_b

prR&RaR plRgsdayRiferarimanihe Preseir RS 5%3 [pge%i‘d'% 6 these
glrcélaﬁ?gg?ﬂ Bﬂjetrltg r?[? FOIEHE dlf?ét@h &ﬁé%‘éh%ﬁére@'ﬂ@o@ape éJnitS.

rant pressing t Ire mxture to
tablets. A powder mxture is prepared by m xi ng the

co nd conmminuted in a t abl e
L igs "URNeS, Tor sXameia  ssdion, SyRIbaa &M cani ke pre-

V"';gfalgeélrpt ﬁ)rrm L‘?f%ts% thdt"ePgiv |leﬁ-q|uant|ty comprises a pre-
car boxymet hyl ce ose an al gl nate atine or

pepgcifieg ampyntr@ﬂ thémmnptwrmtl& Syirups oan betprepgared by dcﬂsolvmg

23 cqmPa B Branpnecous selufide wiPR SEnecte FRYPGr Ul Smars
abgenph Eb‘éred%ﬁ%@%orf RJXI@éF%B'ﬁbﬁ‘c vERiBle FusPenkidPkidante for-
di cal ci um phosphat e he powder m xture can be

grraulated by dugpanspmquhe pomnqur@ iDienaen-toxe yahigls. Sglypilisers

o Qe BHEMEDapdh Aot BE3t Bie JBP Tablibafenf oonols and

pr@%mthweﬁ@soml atHure Visresébvatine 8| fiapotinbiddRives, such as,
granul ation, the powder m xture can be run throug h a

t dor examglenpeRPRENINt @i“\ﬂrﬁ’@tlllf@ﬂrgwegfeq%ﬁoﬂ ﬁ@p@?aﬁ.«sﬁ@her
WG B SyOLBHEM HR 1 0L BT WSS peIuaEe o anul es

be I ricated by i on earic acid, a
stearate salt, taIc or m neral oil i.n order to

prevent sti cki ng to the tablet casting. noul
200 dasnanpiEmdbteia s8ers o DEROn 31, deeRred. be en-

g)légfatéé il 6 095E§t§|§9 TRe %rﬁ%l%ﬁ'&% 858 alst e ?é'@éﬂéﬁqﬁ

acc to the rhvention can a be conbin
f reechfd miyrtgat therreleameds eixterideghor teftandedr es@eds for example
dlbryeggallt%g or eqmggdctil?tglo tps’artvl\gztglate ma‘tt?rfarl ¥r|1 Bglymers wax and the

like.

The compounds according to the invention and salts, solvates and physio-
logically functional derivatives thereof can also be administered in the form
of liposome delivery systems, such as, for example, small unilamellar vesi-
cles, large unilamellar vesicles and multilamellar vesicles. Liposomes can
be formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.
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granul ation or dry-pressing steps. A transparent or
opaque protective layer 5 consisting of a shellac

waembingsd ayer, a |ayer of sugar or pol ynmer nmaR&r/ER2008/006649

and a gloss layer of wax may present. Dyes can be
added to these <coatings in ofdéer to be able to
differentiate between different dosage units. 10 Ora
l'iquids, such as, for exanple, solution, syrups and

eline é@mp@@ﬁdg%cemm@?d b inlehtién faﬁa%efsaﬂgswﬁat@g'érﬁ:
so that a given quantity conprises a pre- specif

amtysiolegicalhefurstippahderivatyes tisereah caoe qmcepandeuveryed using

di I t t
R P R LS
a s él@%@lgﬁé@ ofRé Icemmmals%arﬁaugs YestAied 8 sBRIbICpoly-
mul at ed by di iperS| on of the conpound in a non-toxic

v anersl as tafsge medinamentroaraens. Suchgradymescimaysndoonpass

ex%\@y@{) h'éi%‘ afyS/g?r'g gggégﬁgsp&gﬁg@gﬁgt{%%yggethacrylamndo-

‘é@l@l }dr&f}?ﬁeth?lﬁfébaﬁémldéwer@!éﬁbbﬁ/etlﬂﬁé’rﬁ@bmd@tpoly-
0|I natural sweeteners or saccharin, -or oth

ariysnm,cstmstlwt@étwlm@wrach@ls i klee compoundewnay: fusthermore

i g0 B0 B bk BtRLaE bR bR ara sueris for

ma%h@ﬂl@ gbatolleheeléasatf aimedicament| foe eRempleepally Rt Acid,
25 such way that the release is ext ended or

r aoé)f@eallorkgew%toner p@xlayﬁméybutwc aelst inglyasthoesters, poly-
¢ REEb S0 pDRI B E PR Eh oot BuET aHTRE SesiREY B -

aphigathicsblosik cepdlymers of plpsisigels.| ogi cal l'y functional

derivatives thereof can also be adm nistered in the
form of liposone delivery systens, such as, for

ﬁ%hﬁgclegg%lggﬂ@ | ARk @Qfgg\’ﬁ or tF%rf%sdenln%T 98mlmstratlon can

es an ar vesi cl es.
Libeosdmirsstessd abéndepersidnt ptaste/rarfoo axtqmiuleslpblolse miothéact with

ch as, for est roI t earyl am ne,. or
> S ghidariys ef 574 Rsdbielio T80 s E P eI S oGy oo
-3 Jé]ﬁfef%@@%wﬂ%e a@%wr%ﬁanfdbﬂda@s'snér@abs&wb@ﬂm ddiferal
salts, solvates and physiologically functional
ddeimsin Pbarmheewisal Reasearcio 36), 8JI6i (1886) usi ng

monocl onal anti bodi es as individual carriers to which
t he conpound nol e-

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

pastes, gels, sprays, aerosols or ails.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

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



10

15

20

25

30

35

cul es are coupl ed. The conpounds can al so be coupl ed
to soluble poly 5 ners as targeted nedi canent

W@ 2000061784 Such pol ynmers may enconpass PCT/EP2008/006649

pol yvi nyl pyrrol i done, pyran c%pol ymer,

pol yhydr oxypr opyl met hacryl am phenol ,

pol yhydr oxyet hyl aspart am dophenol or poI yet hyl ene

oxi de poly- lysine, substituted by palmtoyl radicals.

TiFy g@ReUNEH foRMulatiohs eldapted fd} tbpicabPappiRatiba te tht aye
of bi odegradabl e pol yners which are suitable for

admlede aye cloops.dn verich &n%a@%veamgaemm ishipsalved gF suspended

oA SR B T 1 tichiar B A BRRR PR o) 7 O

acetal s, polydlhydroxypyrans polycyanoacrylates and
crossllnked or am 15 phipathic bl ock cop¢

hynesgacsutic fprraelations aﬂdaPEﬁQﬁﬂféPP@ﬁhaM@é‘i( en 'M'Pe mouth

r ni stered as
iﬁ@gégﬁ)@ggtb%%ﬁ é?’gagﬁ%érsoég]({}en egslagﬂgée contact with
the epiderm s of the recipient. Thus, for exanple, the
active ingredient can 20 be deI i vered from t he pl aster

by hasmessHbealpemuiations seaplrAifqriegiahapminisiration can be ad-
P AhIERG YR GA féi%%%%ﬁggoégﬁ %1%&%%6)

Pharmaceuti cal conpoun or topical
adm ni strati on can be for- 25 mul at ed as oi nt nents,

creans, sus Si on | oti on ovvder sol.u S .

pfsftaég\acggp ggpgfﬁglongad@g gdn\ﬂyﬁrﬁ@n in which the
Iy

o Em T llost] 8 FHIPED Wg?ﬁi‘*‘%ﬁ?%ﬂ";ﬁ%&‘*ﬁns ind 8fparticle

prsifes faéxarapiel, nretheaear@epZ@éDOanmmtwm@h la:acémmlstlened in
the case of f 0 _give, an_aint

w e Seneg in ek AUl 1A Sers bopl fah fiiafion kfiitne nasal

pﬁ‘fa@@éb@é froff aZoMiAEr BbSIRIhG tise paWdeaBeld close to the nose.
Al'ternatively, the active i n?r edi ent can be fornul ated
I

t cstgiame foroniatinng for adaminisina pnaﬁamaﬁal SPERNPHAREE BFopsg With

SR At St neonBss Belfe ptegieny Rl AERR

amﬁhbp@tbmn to the eye include eye drops, in mhlch
the active ingredient is dissolved or suspended in a
suitable carrier, in particular an aqueous solvent. 5

Bﬂ{ | Ca%‘éh'tlggil fo}rﬂﬁmﬂo‘% Rt P St OB Pinhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.

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

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-agueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-

tion is rendered isotonic with the blood of the recipient to be treated; and



10

15

20

25

30

35

enconpass | ozenges, pastilles and nout hwashes.
Phar maceutical fornul ati ons adapted for rectal

wW@woiEss ati on can be ad- 10 ministered i n theCEBP2ZO0L606649

suppositories or enemas. Pharnmaceutical fornulations
adapted for nasal administrat3®n in which the carrier
substance is a solid conprise a coarse powder having a
particle 15 size, for exanple, in the range 20-500

oG pRs MY i <RuBHI, St B0 LRSbAF, D The R iiEd sus-

ppessipEsmiediarand mnkemmr Therfbanmamns RanrEemimstefed in
clpose to the nose. Suitable fornulations for

adfdie-dosgqrdnulidosa santajpersy ferexamrledieaird amppules and
| iveHid &R skREd '|ﬁfre52€%ﬁi%?ic(§/o%'ﬁ‘ﬁ%geﬁ‘§fate 59 that only the addition

act1 vVe-1ngredi ent solution
Plo&thmsteuiie calridrdigoid, 461 exsemplapated fénomjéijﬁﬁhrb&bb@éé, Qfme-

n tion en- ass finely particul ate dusts or
n%ﬁtg@%ﬁipﬁ%ué%r‘ﬁ B%C%%%Yat ed by vari- 25 ous types of
pressuri sed di spensers with aerosols, nebulisers or
insuffla- tors. Pharnaceutical formulations adapted
f dmjeotiar aalutiadmanid&stuwehsimnsqo‘rebarewm aftondl amcd aithdh@sec-
pessari astes, foans or

CSGan BB mitpaleb o PRdleaebter: sromepnandiiapis

adapted for parenteral administration include aqueous

and non-aqueous sterile injection solutions conprising

aﬁtgm witl3sutdsayting thatf iheadditiratd the alse\a paticalatly mentioned
Iut e fornmulat

- Shibfdan Y SR ey W@vkﬂ”s%&oawrtsﬁ@tb%@emtﬁtustual in the
barttwlﬂat@bec@ftsitﬁ%gﬂféalawﬁﬁe%f R R M GO GBFBxamp

agueous and non-aqueous sterile suspensions, mhlc
Eﬁfmul@,@@whlo@ear@ syitabéifor CHﬁUadm‘lﬂm&teatmmaWr@mpnse fla-
§@%Iat|ons can be adm nistered in single-dose or

nmu dose containers, for exanple seal ed anpoul es and

vials, and stored in freeze-dried (lyophilised) state,

SQ that only the addition 5 of the sterile carrier
| Adbetapautically sifgriveramaunt 6f ajgarereyrshobilreperesent invention

' 88Fénds on a number of factors, including, for example, the age and
weight of the human or animal, the precise disease condition which re-
quires treatment, and its severity, the nature of the formulation and the
method of administration, and is ultimately determined by the treating
doctor or vet. However, an effective amount of a compound according to
the invention is generally in the range from 0.1 to 100 mg/kg of body
weight of the recipient (mammal) per day and particularly typically in the
range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount
per day for an adult mammal weighing 70 kg is usually between 70 and
700 mg, where this amount can be administered as an individual dose per
day or usually in a series of part-doses (such as, for example, two, three,
four, five or six) per day, so that the total daily dose is the same. An 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-
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di ately before use is necessary. Injection solutions
and suspensions prepared in accordance with the rec-

waope786an be prepared fromsterile powders, BECERPI088006649

and tablets. It goes w thout g@ying that, in addition
to the above particularly nentioned constituents, the
formul ati ons may al so conpri se other agents usual in
the 15 art with respect to the particular type of

f tamdoses ane suitahde fdrdhedreatmient of otharl canditiosswhieotioped

" suitable for oral adm nistration may conprise fla-

v@IPY¥e- A therapeutically effective anount of a

compound of the present invention 20 depends on a

nunber of factors, including, for exanple, the age and
wdinghinvefitiom éurthermore retatésitd medicamenisi genplising s¢ least one
condition which.re- qui.res treatment, and its

eommaLY #isrrinelipdRrihVeldrCAndTREPhafinarst faaly usable saits
Meindoste RIoiSEIER farddf, Mbluding rhixtutes itheredl ¥h SRTAHJY, 2ed at

by the treating 25 doctor or vet. However, an
efl¢asi tangefuntinen medicamenb apiveingaedienti ng to the
invention is generally in the range fromO0.1 to 100
ng/ kg of body weight of the recipient (manmal) per

dahedifdeRfidn aibd @Idtes ty B sal(kiy) ddhdidtihg dsuparhteopadkst 6
10 ng/ kg of body wei ght per day. Thus, the actual

affelinanzeffeasivecrpopny ofad campoundeaaaardingitg the ¢nvemtieg and/or

can’ pEraneRPuERD b e o Berabh e/ JBr S Rl aing

usual Ingixtures tiseieoe i aif ratigd, - doses (such as, for
exanple, two, three, four, five or six) per day, so
that e tot al daily dose is the same. An effec- tive

a nt,,-0 I r ; j i
oL B8 Ol iRl et
the fraction of the effective amount of the conpound

according to . the i, ntiop.per se. It can be assuned

¢ e SSROrSiSOR RS SanI9TERSHeL D (HERS. NdBYE Potties,
d c?rfaﬁnaamteab*rﬁegc,@i mid\e fér SaimBRL c8fnprisBYeparate

condi ti ons nenti one above. The 1 nvention furthernore

r elnapades ceaducentaining ao@ffadtive rgnewnt| afscompeund according

c ound accor di to the invention and/ar .
pﬁgﬁ%gym%gglqw S%rbqrgn%%ﬁl{ngaﬁy usable salts and stereoisomers

thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

USE

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 salts and stereoisomers, including mixtures
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and stereoi soners thereof, including m xtures thereof
inall ratios, and at | east one further nedi canent

wW@eanees78hgr edi ent. 10 The invention al so rel aPEFEP290$006649

set (kit) consisting of separﬁte packs of (a) an
effective anmount of a conpou according to the

i nvention and/or pharmaceutically usable salts and
stereoi sonmers thereof, including mixtures thereof in

{Heréé‘\t i'noa“% ratipsaf tﬁ@)pr@ﬁ‘ar%fnf)ﬁ@f'aVrﬂealBé%nt%r the treatment

her medi cament active ingredient. The set
c ofrDratﬁes Jyptladbhd 2¢ ohesityaresropatbly assl/Groneghropathy.

o ah A 53 eSS R B e Bt o

CHYrapBitIagentifbPibhigg asdtiks @‘r d?sd‘r@&'ﬁ@hh'é%aiéé ‘brydjém:lent
to the 1 nvention and/ or pharmaceutically usabl e sal

alevets el gucelinese activity eoWhichreande trgatedc buaetvating eof
n all. rati further

Buokinede BRue0R b pELIBRRY S AP aReufi inbhfee
| YRi2BEE itSIRfarcy, TFGYRRpaited Téaur@rgaéége)mm@ﬁ?;ﬁ@d

sUitabl e as harnace ical active ingredients
nmmasglyqemq@é,ras vellas gtber digganes and diserdersatcieas those
Di,abet es and 2, obesity, neuropathy and/or
nQEﬁPB %q RéPV@S The | nventi on thus relates to the use

ofFuaRERAYR] ShaesaipdundstaT the Prédcht idshtioh can be also used to
pharmaceutical |y usable salts and stereoisoners,

i RESVEAt e RToarassign \M)tm)bgrctmm%twmmeazgdwmzﬁglerance

o (R ol i tsed R 6 PR B R g Bl
oieietes mediluepat hy and/ or nephropat hy. The conpounds

of the present |nvent| on can be use% as prop hyI actics
off hetoeaRgings of t&@éﬁ%e'ﬁtdm?'ﬁté%ﬂ $#iy bgialex segd @s prophylactics

gPﬁ@L%??EéUﬁEeg%éﬁé%f% vﬁw rﬁﬁﬁcat%nkes\(ﬁzhsasogmbyot limited to,

ase activity or can be treatée

aneurcgtatimg rgdpincoiathyg s estinophbthd, cgtarbat, nmatrobngiopathyt, o,
di abet es

t ol G
( Pﬁ&%?PF@bP Rt B ET S er s TsReSas e fng
s u c G"%/’Infé%h&ﬁl iy YR InfELEGARBtdNteShisAtERE Tfection,

dermal soft tissue infection, lower limb infection etc.), diabetic gangrene,
xerostomia, decreased sense of hearing, cerebrovascular disease,
peripheral circulatory disturbance, etc.

The compounds of the present invention can be also used as prophylactics
or therapeutic agents in the treatment 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 |, ll-a (hypercholesterolemia), 1i-b, i1, 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,
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10 di scussed bel ow. Furthernore, the conpounds of the
present invention can be also used to prevent the

W@e@gnesss on of the borderline type, inpaired BCU/ERZES/006649

tolerance, |FG (inpaired fastjqng glucose) or IFG
(inmpaired fasting glycema) to 15 diabetes nellitus.

The conpounds of the present invention can be also

used as prophylactics or therapeutic agents of

di alwrerilargipinritis: plameersilasciers sisboephuatid syridremiet hypertensive

' h t ] thy, cataract, .
BRI Hero RO R RS ¥ pal FRoRBR RC: wiRgmiefas iarstion
coanyinal peaoiis, At BeBRSRScURr Hisedd (e‘??., 'c[e?éﬂ?éyinfarFtion,
infection, urinary tract infection, gastrointestina

t r §eebrakaranieny). " dermal soft tissue infection, | ower

: : i _ ' tic. ne, xerqstonia _
R TR L .
peor fiiezapéutiy agentatintiie teatrieMtordise86&s and dididers such as,

copounds of the present invention can be also used as
pr gﬁhﬂ‘/‘?t tRitedsto, @stegpargpisufatly lvgenhypertensien, tinsdinveststant

f ol ' h a but, not Jimted.
R s o L SR AR G WAL
hysmondyitis idetormeans) psesodrtitis NRiftsadd) G dp SRBE&AYive or
di sorder., 30 dysl.ipoproteinema (abnornal 1ipoprotelns
i ntf?Wé'aBPdﬁfgam%ﬁ%lpudr&qglsaioatfétavwlhr@g,smewam a,

h hR} e L ; | i XCces f
S s R BB RO S,
( hstpetatiepladitis e pokceman)ia, ihgaﬂ\h}mdrfbiy cc{vMs, Iulceratjvde cqliti)s),
j i ' ertri ceridema),
| RREGsEE SR, Sl ey B s cCadhiani (3 @ erareinomstaus
- | ] . . -
e R I Sa T e rehens
| iqrsocsinepeatiic sachedaciofantiosis sachgpier taciséxia induweal by

R SRR e ore
gl raoecwhpagstes s/, $um6?Pé‘.F;9tlél9<el‘-‘rHiggggé}%é AVREF ;p(f'8§t'aYeecancer,

nephroscl erosis, termnal renal di retc.)y,
mEEAEANGRY ¢l airdabimboweahgyingdsomes Boutesor amonic diarrhea,

C esrlp%rdgrft?ss&éﬂlo%aqgs,sSét%%aﬁﬁ'riﬁs', refiSSon 3 s'wréfll%rg? tnleapailgia,
cerebr apopl exy)” .
pharyngolaryngitis, cystitis, SIDS, and the like.

The compounds of the present invention can be used in combination with
one or more additional drugs such as described below. The dose of the
second drug can be appropriately selected based on a clinically employed
dose. The proportion of the compound of formula | and the second drug
can be appropriately determined according to the administration subject,
the administration route, the target disease, the clinical condition, the
combination, and other factors. In cases where the administration subject
is @ 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
.
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WO e@waneaIt of di seases and di sorders such as, PGIEPI008/006649

limted to, osteoporosis, fatty liver, hyperten5| on,
i nsulin resistant syndrorre 42nf | ammat ory di seases
(e.g., chronic rheumatoid arthritis, 10 spondylitis
def ormans, osteoarthritis, | urrbago gout

pﬁﬁoﬁ%ﬁaﬁhn é’ﬁ?%‘ﬂ"i"%ﬁr g@%ﬁrﬂﬂina‘iﬁmféﬁ%&ﬁﬁ% or

haagmgtfeglrﬁen ?Iréf@lrélﬁy has o@ulnt?;ﬂbﬁiemarysdcm&tt@b&pahe tcbﬁ')pound
pneunoni a, | ammatory colitis, ulcerative colitis

18f friruda ehtsu_ch shatithey goanotastierssly sifaat eagh Omhgu%drugs
(Brs, dpita REL NI Ao SRR dmolHASNGY LR BHEARRTE he

epdaidenapsidudc A(b%@hﬂﬁgl@, ahothee aspast efahberesent invention
cachexi a i nduced by acquired i nmunodeficiency

s PHRMidRER CosPgaitan p@m@gngm %(jﬁG}pQH@d of,{ggeulpdr or a solvate,
d)‘r?ét%f}{?lﬂg of gﬂ?Fmé Scl%llkg %gfgﬁle %’él???brdiﬁﬂ? lereof, in

pros tan Irri
beveibirsativdy witk a seudngl diuge bacinias déisaribée erein.

SO dastpo s ShuTS | snd 58 ageMepmbSberaig gl Setve
Sn 5§n{(§‘ﬁﬁ1\ &an %Hl’fﬁns%ﬁ_’ea_ ?@goééﬁé‘}’ﬁ“ﬁ‘gﬁlté’rfy @H&nfgc%@gegl

éntion e use i nation wt one or nore
addiripositain oir semaratedy and, When ridbeidisheriedvae prnatetiothés oray

b RSaus TPyl e aLCR a Grder oS SERuERTT
C%HHQHI@ﬂ'aﬁf)n dﬁ?é%lds@aﬂchrﬁ@%ﬁ%@f@lrﬂﬁrﬁﬁ e GmRolRs of the

appropriately erm ned according to
actmrmomdamf formeizbl and the séronsbagentés)rand the relative tinnings of

tar ase, . the, clinical

c SHTsfRDAn v g oo 48 B B AchlButblfsigd gobined
agnarapsabfiefept. subj ect is a human, for instance, the
second drug may be used in an anmount of 0.01 to 100

]E)a'WEssmb\mgm%ntth%r@p\s;ﬁaay PROVige'seray” amd PERH GYRAraistic”,
P& %ﬁ%pbag@%ﬁd V&ﬁ%%%ﬁ@ﬁﬁé%@ﬁ% uggd t?g?tﬁer is

p@?éét@ﬁ ewn Rl swandiithaleffents thamdalitsdfromrusing the compounds

separately. A synergistic effect may be attained when the active

ingredients are: (1) co-formulated and administered or delivered
simultaneously in a combined, unit dosage formulation; (2) delivered by
alternation or in parallel as separate formulations; or (3) by some other
regimen. When delivered in alternation therapy, a synergistic effect 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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dosi ng regi men preferably has conpl enentary activities
to the conpound of formula | such that they do not

waadwenseky affect each other. Such drugs are BUI/EPd0$006649

present in conbination in amounts that are effective
for the 5 purpose intended. ACe0drdi ngly, another
aspect of the present invention provides a
conposition conprising a conpound of fornmula I, or a

s@liatétes memiudbahtlct.a PlerRPaiitiRagert fophlabete @R ARARons, as
salt or prodrug thereof, in conbination with a second

didgfinedaoves descri bed herein. 10 The conpound of

f I and the additional pharmaceutically actiye
ies AR A nA e B e e B apelas el ibiphoan be
Phaedaadmisinbtios WXRCS E&MPRBUAH oTeBRhakE! iMciaBE inddiRan

adm ni stered separately this may occur sinultaneously

oPrepafAiNE4LIgy, animatjnsiiogrepSationsextractedifromsthe bovine or
08k S R B e G BF =SBt R e
s epRitb iR MechhiquecLding Bsehafitiig dolirPgeddt), a fragment of

admnistration wll be selected in order to achiéve
t IesWiesen eerivabivgs thereof (ReaddGti).caggrte der inpreving insulin

* EETePHoER S PloBRie-BRE I ae R R YoRbéEnne or
agtsinigldatgr @HRE62S 70, USE50 0 NIDEL555, YIUI-£40, KRPLEDT, (38Ol
sum of the effects that results from using the

c &bt RlPRaglicosiiape Inhibitaes (51-9+ iveglipass; tacarlosse miglitol,

c oG PRk S0 Pheh Rl BBk byfdniny. insuiin

S ism:tfjettlagegnmess*:j [,stl)jlfo ngllutomrb(e?_gd tolbotdmides gtj}lﬁa?riclﬂamd@tgliohzide,
2).delivere alternation or in parallel as .

é&bzﬂram%wﬁut%%%ny,e,@Fe@)exaw% YeIPR¥AMiKg glfRpiride,

VOB, PR RIS Mg U181 S s

atyiratet elét1drdigepiliddpentidasgudninhititoys (9., dN\§P-DPR-278,

di t_inj ti [ ' Lohn

A TH07 et AR i o ThE4RY SR e e 7., se-

e20B580t AV 7T BMS 806085 A24TH @O?é&(ﬁ%nﬁﬁiﬁ%diﬁ% l¥g.,

i.e., serially, whereas in conbination tHherapy,
ebramiintide d obageRotyfosing pbosphatesadnhibitorisrgre dvamadic acid),

R T R
CgNiyoat6-phovphitagd dhhibROR), gilidagbs)arftgbnisss)aBSGLT (sodium-
t herapeutic agent for ]
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).
The compounds of the present invention can also be used, for example in

combination with antihyperlipidemic agents. Epidemiological evidence has
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WD 2009/ 046784 PCT/ EP2008/ 006649 -43 di abetes
mellitus, and/or a therapeutic agent for diabetic

w@orphicst i ons, as defined above. Exanpl es of PRIBR2908/006649

t herapeutic agents for diabet mel l'itus which can be
used in conbination with a cofipound of fornula I
include insulin 5 preparations (e.g., animal insulin
preparations extracted fromthe bovine or sw ne

PARGNESStablisHEDN hipeHibidenma e prihiiry risk Tates iz esdudiig a
genetic engineeri nz@t echni que using Escherichia co

orcaadlsmmwlar diseasg HD)@me torafherasclarosisr lr\/@qeméyears

- adfesit Bof pegh Bigbes pRAEDE RO M iR ﬁﬁéle'%ﬁ%ﬂopf’e%'s ahd tow

t Ide@iksity @@%tenh%cﬂéétéﬁﬂ afticuldrt 8s 20l &deditial ste
d -262%7% JTT-5 525 YM 440 KRP- 297, Cg

mee\lel)tlonaCprﬂﬁHDgl uc:03| dase i nhibitors (e.g.,

broudRr s  BEBRRE e RrBr kil ProR R AtBh anstcyublects.
| neadtiim phft seekasfapy exidtentd ensultimendebehdent risk factors
t ol but am de, glibenclam de, glicl azide

clin BrippepHlatien; Susrassiv Weatmertiaiiwegninidemia in the general
?lg\é@gr’a%é?\a%g n %Idjggts in gkhmugéerdgsr th%{gfka% ?jf I8)<c:ept|onal

I'ni de, nat egt} S Cal ClI um

Sahédlcth‘rpﬁir%nc&.Exédﬁple& Déahtlm{i@mﬂedﬂ@agé?ﬂs include statin
i nhi bi tors rg| NVP- DPP- 278, ~ PT-100) ze ta-3 | .
aGomraund (SGW 'C are cholgssars! SWQB@l"’l‘h'R'to[ﬂ_ erg;. serivasiptin,

Z%y%\lz%ﬁag % Sv%@%?m %s@a%ﬁp%%rtvégtg)ﬁﬂlﬂﬁv %1 fin Jitavastatin or

ot’'yrosi ne
phlesip balts sstci) nédumnlene sythage, inkibitadi ar fwmahe compounds (e.g.,

Ico eogen S i nhi bi . ,
SR asalbip rpee. bfidbiaty haNEEm tialweride

| bWk BetiorgbHaage fkant agoni sts), SAT (sodi um 25

gl ucose cotransporter) inhibitors (e.g., T-1095), and

t Advel ¢rapovdsipl the prfeskenbinventien gspaise bagaetds fdreaxample in
d| ab t| C co%k i,cations inclu ose. ct as

giT PPt PReEE puPe b S T AR papociated
Zmé‘{/é‘t‘éd Mbﬁé'lﬁsiﬂﬁwqbvel%' g donaitivh Knﬂ\% gﬁ%peﬁﬁsuh)nemla

12), neurotrophic 30 factors (e.g.,
ndnswin; amﬂml roIoNsg Whose mmwa@ong @re e erametesglucose

(PQG&%} ngcifg?n ggntﬂ alé:,ga\?\dg ?h%gfg)}é?g Idnn%{bpégte%fsneutral lipids,

Nareaee itb tpho mooe wammaﬂaemgrdvﬁhwmcr@@ 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 capiliaries, 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
insulin levels and thereby alleviates hypertension. Examples of
hypotensive agents include angiotensin converting enzyme inhibitors (e.g.,
captopril, enalapril, delapril), angiotensin Il antagonists (e.g., candesartan

cilexetil, losartan, eprosartan, valsantan, termisartan, irbesartan,
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226), active oxygen scavengers (e.g., thioctic acid) ,
and cerebral vasodilators (e.g., tiapuride,

waoreoovhet7sfie) . 35 The conpounds of the present POWEPINO006649

can al so be used, for exanpl @5i_n conbi nation with

anti hyperlipi dem c agents. Epidem ol ogi cal evidence

has WD 2009/ 046784 PCT/ EP2008/ 006649 -44 firmy

establ i shed hyperlipidema as a primary risk factor in
qasssmgan)caabhlwmaamﬂg@mstﬂn (eamnsmanlipined méfedipine, nicardipine,

at heroscl er In recent .years, enphasis has been
p@'ﬁ@@dp'aﬁ £ 'Pﬁt‘f)p?%éﬁg’ &‘ﬁ'&?esterol | evel s, and | ow

bBbhgdLP\%@rd?ttﬁé %ré%t@ﬁ@éﬁt@n ¢dh Bérdee@llh%bmtﬂﬁaﬁ’dh with

essent | step in prevent| on of CVD. Cardiovascul ar
Chrstimdsesity a.gentse cTk teymp io@mltyé'hunmtﬁsr@l exeess plcadipose tissue.

SObRSKy i el ek iAot ior o favelardiih (hahy U&S
pﬁﬂHhﬁd Hﬁgea% §6§I§fa§|d|ét5(9@§ ”@tﬁbr@écléﬂd@% laingli igpErensidn. To

general 10 popul ation, and in diabetic subjects in
psnmeca:dtmt appetith & edniraleskbyediserate@rans imths Bypothalamus: a

i Cettie Ml AT L Pl BTRE BREIUS vk and
Sy RLNEE/ GritrinPthefentidtnédial IRAIdtMARINALS (WMH). The cerebral

pravastatln S|nvastat|n Iovastatln atorvastatln
f tartestansives pesitive signals semitbetaedingseanter that étlﬁnulate

PS4 S P LN RiTa oY o

Cirﬁ@P\%é@f@fr@ fé%z@i‘v’rh@ Bemtel. T$Q\Pel'eﬁregﬂﬁatoh®pmdelsgeama;on

he conpounds of _t he present i nve

Cinluange (hRscBKeDthA GBS, THO SeURbl FaltiebMaK e SCtivated

B i P ey B B BGtQs ShaRr IRIRARR: RAGRCa Med
KEQuMphss b1 aetiobessityi argsmalncludmbnmbesltyetmmd acliog oortbe
whose primary actions are ggﬁgﬁonvte

UEPTFRATIALS SYIEET (e By e bremr s fenlERane RN ag e
Sts%'h iRk, {a‘ﬁf‘é&?é’r‘no héﬂa%ﬂnéchﬁaz‘ir%dﬂomte

vascu ar ce rowt crease renal sodi um 25
r ehen%pmparwiamgwe)tdltdrerlzbrmgsparrd:f@@eclllataserlnhlbmnsl (6v8s

can, be acconpl i she Wi t

aAisiy ReiGuheGanSE - hpe Petd: %hﬂgséi rﬁhﬁkﬁ% SE-
V95855t MY @6@‘70\3?\}1‘5 1f9@08§XAZp4(ﬁ4OF eptldes (e g., leptin,
constriction of peripheral capillaries, |Ie sodi um

r ENEFFE { Giliannbleaestesphic Eaatqrbaucﬂr@hoiecystokmm agonists (e.g.

lintitript, FPL-1 5849).

ASSAYS

Glucokinase activation screening assay

GK activity (human or rat enzyme) is measured by an coupled enzyme
assay using pyruvate kinase (PK) and lactate dehydrogenase (LDH) as
coupling enzymes. GK activity is calculated from the decline in NADH

monitored photometrically with a microtiter plate (MTP) reader at 340 nm.
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30 Thus, the lowering of insulin levels in
hyperi nsulinem cs can prevent abnormal vascul ar

wW@er@wok7and renal sodiumretention caused by hPEIEP2008/006649

insulin levels and thereby al I6eV| ates hypertension.
Exanpl es of hypotensive agent s include angiotensin
converting enzyne inhibitors (e.g. captopril,

enal april, delapril), angiotensin |1 ant agoni sts

( Fogscreenimteparpoaes 3thecCKeasstaylis rblsumly am irep3@4aiTan,
val santan, term sartan, i rbe artan, 9/ 046784

plerMatoinabiaiab@iome. ais33 a%wg r 1K) Of the fé?ﬁrﬁegeneration
a%l%ﬂgﬁéﬂﬁEf’@ ggﬁnﬁ# 9'(?% 7@'Lf/?nq FBite kinase, Sng/ml

nicardi pi ne oni di pi ney, and cloni
Tlmtaterdmmydnbgeﬁaseh earﬂrﬁ‘aphd)f thevgutoldnasaxfgibeoses solutian (15
ination with ant

" Bga Byp mheiycosedp %§§§§sb®f§ggw el Eh%gaecentsatlon of the
Og RiebbY sioQt:kas libn SRREBErhREin @ refl-‘Pert\DQrehmlxed together

opnent nany very commopn di seases suc
dinéthed plsof aaﬂﬂé%cBMB@ ssiution dindHEPES-baffer*opH 7.0) centaining
exte{g{]Fil etite is_controlled b¥ di screte areas in . the
gounts pEING FRMPRHPIR 9 ﬁc’t’"ﬁéfe\f'é‘ﬁ? FOMReERd|
”HSh@éfﬁra%n%hﬁ theY Pé’ﬁ%%‘b 4§er{ Yl tf‘@ﬁiﬁhﬂ ((éor%@hhfés\’:soo uM)
centre in the ventro hypot ha
c i thieradsay soluton (reemme)s Thessdlutianssivgratrixdd tom& $ec, and

cBfeer Cabflvarur Bhe i b & inRe i wrrtpdagBates

| fRYsS@ hOrddis téeperatreenter. Several regul atory
processes may 15 influence these fh{\g)pot hal am c centers.
€

Thbe saactiin/wee stantedby the additionaafeld pbyf thedNAREFaERs

AR TR 28 MR RAE s 95 A TPT it PERE SinR A THE MTP was
dshgicerpfirisngeQNabhd ehers, &néra@sortﬁnw&t 3406 hAWEaS ndonitored
dexfenfl uram ne, fenfluranm ne, phentern ne,

sERRfinuDvsheln &M Epraaser, (TESANSHAG feor pids) feadhe newt 27
Hﬁﬁ‘gdv{ﬂg %2\9\?9' %}Ehﬂgrt‘rﬁé 8???5 %g%x)) TEB%%W Eéﬁé&rzt étfb?% of the

tat
@arﬁ:dﬁé’dﬁpoﬁ&&ﬁérelag\folIUWST@Q(ﬂ)ﬁ)M$Bape%2©552 0, 1 49 mM

N 5o BN o CRL D ohaShOlBE 5 S T .50

Sgﬁg;{?ﬁyﬁ 1064 /M PN 4tk kiddded 2. G UM dctdteRiehyaFdgenase,
0.91 % DMSO, 0.15 ug/well glucokinase, and test compounds in the range
between 1 nM and 300 pyM.
The change in the optical density (AOD340 am) in the presence of the
compound was expressed relative to the AOD349 nm, ctn Of the control
incubation (in the presence of 2 mM glucose and 0.91 % DMSO), taking
into account the optical density of the blank sample (incubation in the
absence of 2 mM glucose). For the determination of the half maximal
effective concentration (ECsp), the %-Ctrl-values were plotted in a semi-
logarithmic graph against the conc. of the compound of interest. The data
points were fitted to a sigmoid curve function (f(x) = ((%-Ctrlnax - %-
Ctrlnin)/(1 = (ECso/x** ™)) + %-Ctrlin)) by @ non-linear regression

analysis.
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ASSAYS 30 d ucoki nase activation screening assay &K
activity (human or rat enzyne) is neasured by an

Ww@ouphadisenzyme assay using pyruvate ki nase (RK)/EP2vd8/006649

| act at e dehydrogenase (LDH) as 35 coupling enzynes.

K activity is calculated frdmhthe decline in NADH

nmoni tored photonetrically with a mcrotiter plate

(MIP) reader at 340 nm WD 2009/ 046784

PCT/ EP2008/ 006649 -46 For screening purposes, the &K
assay is routinely run in a 384-MIP format, in a

t ot-Rdpesabuffer (SONA Hepese!l, bH 1.0, smMMg@, 50mM KCI, 1.5 mM

AT SN Bre e snediots e Fapes i Sfm® oS o
d f ' i
SSPNEEARER Pl Rlek s pieantahosaseor o
HEPES Hepésbuffepis ZnM; the concentration of the

gl ucose stock-solution was 660nMin MIIlipore H20
were m xed together with 3 pl of a 10 % DVMSO sol ution

(idhlﬁtﬁgﬁﬁ'&%ﬁél%%ic mg_g.ép"scont aining 3.3-fold the

amount's of" it he conmpounds to achieve final conpound 10
concentrations in the range between 1 nMto 30 pM
(sonmetines 300 pM i.n the assay sol utj bel ow) .
TIISsbrells waee aeitweriin wmniﬁtesméga{ma il aé?g e3gtaig 1m
c ) i8S

o S0l SRS, BDuBES erlcaproatfinel, P LIRESI AL

r ¢HERESN108K)/stlapemidillny andel g/ miLostreptomycist (@¥).t he
NADH- { ATP-, sol.ytion (4. 29 mM NADH, 4. ATR, i.n
reppalemeRyth BN phiRsE. aat 10k, (ol Mgl tnagfigted fetal
t Ref; gy MRs$ alMgBhteEMRblogy 130: 167-
c%ﬁ? iSr?ELgﬁs(l y hgg%%ga?%(gggr%ECAﬁngect ro ﬂo%r

pl178) 168R).t he next 27 mnmin (with a MIP-cycling tinme of

199 sec.). The final concentrations of the 20 various
conponents were as follows: 49.5 mM Hepes, pH 7.0,

1-lﬁ9uﬁMseeE&ién%s§%|\|ADHa 49.5 mM KCl, 4.96 mM Myd 2,

1.5 MM My- ATP, 1.98 nMDTT, 2.04 Umnm pyruvate

ki nase, 2.06 U m | actate-dehydrogenase, 0.91 % DMSO,

0.INS-pgrelis| Werg piatkeidnased, cultticed dr t4%wedopiates. | Aftehe@ days of

' aCrL]J Sre,ztgebn%te U V\}asn %r%ggeg’ %%dpc%lls 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 NaCl;
3,6mM KCI; 5mM NaHCO3; 0,5mM NaH2PO4; 0,5mM MgCI2; 1,5mM
CaCl2 and 10mM HEPES; pH 7,4) 0,1% BSA containing 2,8mM glucose
and preincubated for 30min at 37°C in the same buffer. The cells were
then washed twice and incubated for 1h in KRBH 0,1% BSA containing 2,8
or 4,2mM glucose and different concentrations of the tested molecule.
Insulin concentration in the collected supernatants was measured with
ELISA using rat insulin antibody (Insulin Rat Elit PLUS, cat. ref 10-1145-

01).

In order to illustrate the invention, the following examples are included.

However, it is to be understood that these examples do not limit the
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The change in the optical density (AOD340 nn) in the
presence of the conpound was expressed relative to

WO b@oAe8A0 nm ctrl of the control incubati oPCT/EP200$1€06649

presence of 2 nmM gl ucose and, Q.91 % DVSO), taking 30
into account the optical denS|ty of the blank sanple
(incubation in the absence of 2 nM glucose). For the
determ nation of the half maxinmal effective

Cpiveatidn andaire(dePp Mearithe stgGest a nwdthed ofpracticing thed
in a sem- |logarithmc graph against the conc. of the
ctb'WﬁBUW@I of interest. The data points were fitted to

PRI Stk B WibRecobhige fiat e chémiEa reacods |
3%??¢égzec?8§?80%¢é%mw'mpmme§?§? Fodriaiinte
D GIUEORNASAACINGLS ok SinKErion, g, iemEbve ghaT BBy

SBleHEeE ohPooiss SPRSEINERISE ol ABbMeciIbE W‘“‘ the

f soape loﬁtlﬁs im/;mitibon Fof tek'}imrles then sylhtd;\elslspgsndjuef(empilﬁeci
mM  Cul t an ati|c

wevnoudegordie i rieplion frY bt Eats UBAPSTAITIE bY

t |
R AR

1@Eaﬂgbm9 stedptinggeoups, Oy)ytiliziegpphenswitale Fhagentsrimown in

g'ﬁ? gézlrtmaﬁ %@{13%;4’ gégeé\égl{g%q rﬁﬁ&/giggﬁa’ﬁﬁé g?q_ut&"%t Rlodfations
(Bp %Kc’tioﬂ%d?ﬁﬂtuér?eo AlBrativElB otAGRactibRs uiscmm@’eirom

assay 20 INS-1 cells were plated and cul tured
A&nawhlin fhatasswillAfe @cogna@gsa%hawagmW@abltmyé‘Oﬁ{@tﬁRﬁﬂng

nethrnaoyan of BalyHidie. 1" Fes The cel s were
then washed w th Krebs-Ri nger Bicarbonate HEPES
buf fer (KRBH, 135mM NaCl; 25 3, 6niM KCl -
0 Abaverandpeiow, @llsampeetuses ar%wca@tﬂ%aﬁ'a 't%%wmg ex-
H%Fr)r?p os P hvéitiShat R ML i Fe e LA, WatePREadded, 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 separa{ed, the organic phase is dried
over sodium sulfate and evaporated, and the product is purified by chro-
matography on silica gel and/or by crystallisation. Rf values on silica gel;
eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS): El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)" (unless

indicated otherwise)

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

LC-MS- und HPLC-conditions
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and preincubated for 30mn at 37C in the sane buffer.
The cells were then washed twice and i ncubated for 1

WO 2000/06RBH 0, 1 % BSA containing 2,8 or 4, 2mMV BCT/ER2E8/006649

and different concentrations_g§ the tested nol ecul e.

30 Insulin concentration in the collected supernatants
was nmeasured with ELISA using rat insulin antibody
(Insulin Rat Elit PLUS, cat. ref 10-1145- 01). 35 In

or Dz int thei follostngaexarnplesi mestiv nethmassed dtaldre itomg LC-MS

exanpl es ar ncl uded,. V\ﬁ\éelr-l* it is taq be '

I BEPR T BEE e teseestivs IR o MtNe s Svercasm/z:
20081 AP S 2GR R A5 tHE G059 AOOAs%ri'eg‘(@m h%nfoﬂﬁ\%r?d €

only neant to suggest a netho practicing t

| rohanadteristidzeisossuste: [Hlectrospran épasitivenridde) eS ogmi #30-1000

35 A SR . S Sordic Bb oo

?qiwwabfé 9. @fmlyl\hﬁq 'vh\ée&%éooggnt@r?qleﬁuéé‘d i e o é‘l‘PéFthe

preparing the conpoun IS 1nvention are
ddyhigdor thebiSnia Bi75MIAdIn. scope of th| s invention. For

h t d d
o e cramallh PreeRrfon e Rk beasr ul 1y
p%‘dl%rﬁegld‘}%oéglvf@%lfty ﬁ@H f?iésc&ﬁﬁéﬁ MerEf? Kdwoge
skilled in the art, g., by appropriately protecting

i adygrgrA. rf(!z@l(@@ﬂé’/p TlEy'\)utl lizing other suitable

k rt other than those descri bed,
an)sga(i5 té%/ %Wg&l%’ Jﬂ?'?’l nodi fications of reaction
C nethbionsin 2B trRiNfeé V8D ¥ AQbHOD %eBCfdn@w&ddij@ b%ﬁm 00 %
hereln or 15 known in the art will be recogni'zed

h Band 1apm BeapA ity for preparing ot her conpounds of

i) d?tbg%ﬂ;ﬁd“dﬁﬁ%lerﬁﬁﬂﬁgﬁﬁgrpﬁﬁéﬁ% AZi?_ gm;%ﬁlg\yv%a Y 6.8 min

%rﬂd;emlonal vvork up" neans: if necessary, water is
added, t he i s adj usted, if necessar

, t
b&Metbed G '8r’?dml'@ froaréQQn@.A@ 300 %h 8. dolowed bud r%in %00 % B

t Ig,%dep[;h"m@@c@,i the m xture i.s extracted with ethyl
acetate or |chI oronet hane, the phases are separated,

t etboddhi tnphd9e %A dini 28 minvfesmstdld WA u1108t % Bidllowed
SYaPE AL Ey 082 & BeaA ibo o5 APur 1 1 ed by chro

Example 1
Preparation of (5-bromo-pyridine-2-yl)-(4-methyl-thiazole-2-yl)-amine ("A1")

BT\Ej\ S/’\>\
| <
N u/I\N

1.1 Ammoniumthiocyanat (76 mmol, 1.2 eq.) is dissolved in acetone
(75 ml) and benzoylchloride (1 eq.) is added dropwise. 20 min after stirring
at RT, the reaction is heated to reflux. 2-Amino-5-bromopyridine (71 mmol)
in acetone (50 ml) is added and 30 min heated to reflux. Afterwards, the

reaction solution is poured onto ice. The precipitate is filtered and washed
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25 mat ography on silica gel and/or by crystallisation.
Rf values on silica gel; eluent: ethyl

waembarasaet hanol 9:1. Mass spectronetry (VS):PE/EP2008/006649

(electron inpact ionisation)_§#.FAB (fast atom

bonbardnent) (MtH)+ 30 ESI (el ectrospray ionisation)

(MrH) + (unl ess indicated otherwi se) Melting Points
ing points are determned with a BUCHI

) onelt
ﬁ/énf/ith)' Mgterimetiianal (B-1540he prempitatleds irso!veashin 2MdwaOkig 120

2008/ [ 0 he |. h ,
FOPAATESREBOEED bt Baameon v
MESTHUETERN Y% ) 402 O A REsH i0f €hé 8BIutivhHY a@;us'l@‘cﬁ\'ﬁﬁ*B with a

given as nfz: Hew ett Packard Systemof the HP 1100

S

eYateated Ne2l6ds sQvtionn The reswvdting pacipitate s filtered and washed

LCe: - (:DOSJ i de)n,mScan, .10Q- 1000, 5 .
e AT N S I S R S
302CUoRAZ0 A2@srrpaleyelow €dIRS in2a dield 6MB % THPLES@Hethod C):
splitter !raaguced the flowrate after the _DAD for the

Ve -8 Ny R MG (metheaduivi 1.Q8% Biipl 23 h95EME ) ROD RP- 18e
50-4.6 10 Sol vent: LiChrosolv-quality fromthe conpany

gk S 2 A (D S
B, mf) @ndoiw€thidrp-Brapamer2-506 (%oedlhinEDEIFA 21mi)iis a8@et#ind stirred
F ol PNl oy A THonGSaH thedraon.soios i RpUrPR intaovater
st R R eI ey PSP D 16
10@cup Att4d (LJ 598 BMo-pyridined2-yhy(4-methyhtHiopeBagl)-arhime is
100%0{5\megxa%n£|cce>lo{lrless powder in a yield of 86 %; mp. 241.5-242.6 °C;
HPLC (method C): 1.55 min, 269.95 (M+H") ; LC-MS (method A): 1.432
min; "H-NMR (DMSO-dg, 400 MHz): 5 [ppm] 11.314 (s, 1H), 8.363 (d, 1H,
J=2.9 Hz), 7.865 (dd, 1H, J=2.9 Hz, J=8.9 Hz), 7.037 (d, 1H, J=8.9 Hz),

6.578 (s, 1H), 2.242 (s, 3H).

Example 2

Preparation of (4-bromomethyl-thiazole-2-yl)-(5-bromo-pyridine-2-yl)-amine
(IIA2II)

Br\(\/]\

S
I /\B\\
A,

(5-Bromo-pyridine-2-yl)-thiourea (2.5 mmol) is dissolved in DMF (5 ml)
and 1,3-dibromacetone (1 eq.) is added and stirred 2 h at 70 °C. After
cooling to RT, the reaction solution is poured into water and the resulting
precipitate is filtered, washed with water and dried 16 h in vacuo at 40 °C.

After column chromatography (ethyl acetate/methanol) (4-bromomethyl-
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25 Preparation of
(5- brono-pyridi ne-2-yl)-(4-nethyl -thiazol e-2-yl)-am ne

W@ 2000/049784 Br N N nN_~ 30 H 1.1 Ammoni umt hi oRGERER1008/006649

(76 mol, 1.2 eq.) is di ssolgid in acetone (75 m)
and benzoyl chloride (1 eq.) added dropwi se. 20 m n
after stirring at RT, the reaction is heated to
reflux 2- Ami no- 5- bronmopyridine (71 mmol) 35 in
%tz‘éihezgﬁﬁ(%%mé -AfidRE-2190)-30ire i8 ditained dsa cefdurtess

tervvar the reaction solution is paoured onw%l ce

Thewvgerasithatield afs16 V4. tile@ (aneihafh Shet 9o b/ fggthod

PCT/ EP2008/ 0 n
AEGST{ e, ?@3 S HNORR ROMER 150300 M) odgpt
afH80=9.4 H 75902 HeM HsJEpYridg J=8.9
a{l?5§§|4§1—|?ﬁ) SO u?d %H(g—f% ? Tt(e pH of the
siak)t7. 010 (s ), 7028i(d, d H JM&%H?-) 460318t 2d)-Na2CoB
solution. The resulting precipitate is filtered and
washed 5 with water. (5-Brono-pyridine-2-yl)-thiourea
("1") is obtained after drying in vacuo at 40 C as a
wsolidin a yield of 63 % HPLC (method O):

43 t 2 -
Br@aggggn gf&%r&p@?l 2 )}ﬁ @pﬁnlg‘ﬁrﬁcélg ﬁ«}lrﬁéth@l\/{’#ézole -2
dw;gqaﬂ,m@ "AZMDMVF (2 rH) and 1- Chl or o- propane- 2-one (1
in 22 m) is added and stirred 2 h at 70 C

After cooling to RT the reactlon/:\jgutlon I S poured
n

into water _and the resultin ecipitate is filtered,
washed wi th d drj 16 h vacuo at 40 C
(5- Br ono- pyridine2y|) thyl -t hi azol e-2-yl)-am ne
is 15 obtai ned L.eSs powder in a yield of 86
% np. 241.5-242.% C NHPLé(method O: 1.55 nin,

269. 95 (MtHt) LC—I\/IS'-tmet hod A): 1.432 mn; 1H NVR

2@'”%%3}%@@3%3&9“412@@@&&’ Eé;jorqlr%pf’ply?m%agzmﬂgu@ é?{g{n% 1

(798 g%(u%’azéle'_h 5.5 1,08 (3 e dhdPtassiumliodide R.244.) are
dissolved in acetonitrile (1 ml) and heated to reflux for 3 h. The product is
purified by column chromatography: "A3" is isolated as a colourless

powder (yield 49 %). HPLC (method C): 1.55 min, LC-MS (method A):
1.062 min, 335.95 (M+H").

Example 4
Preparation of 2—(5-bromo-pyridine-2-y|amino)—thiazole-4-carboxylic acid

ethyl ester ("A4")

Br



Exanpl e 2 Preparation of

(4- brononet hyl -t hi azol e-2-yl) - (5-brono-pyridi ne-2-yl) -
wW@eion®e46726 ("A2") Br nN HNT 30 PCT/EP2008/006649

(5- Brono- pyri di ne- 2-yl )-thi_gﬁlga (2.5 nmmmol ) is

di ssolved in DM (5 m) an , 3-di bromacetone (1 eq.)

is added and stirred 2 h at 70 C. After cooling to

RT, the reaction solution is poured into water and the

f(@-‘Bthh@gyﬁ&i_nag@g%ﬂL\mea (5 mimot )eizgﬂsswlmeA?ﬁdDME |(12 ml) and

wat er an rie i.n vacuo,at . t er gol.unm

&Bmp&gpaawop@m@eC'Q@éhﬂteél%@h%%gr% a?%?‘i Paﬁé&%&eﬁﬁ hat

k / i he
' g@gf@@%ﬁ%ﬁén{fgﬁ RO MRPBAEF (2 ﬁl; After cooling to RT t

br ono- pyridi ne- -amne is”
qbhaliiedoRsion is pbarad wds watevaied the tesulting pratiptate és %

HPLC hod Q: 1.92 mn: . LG . hod o A7

iteredarasd Withyater ArRgEecoin Y acaa gt ASC- a4 18
. 4 7 .

P cdiolMesSpgibief fh abie o782t nik J20978 200.8 <0

IHPLCXrfetBoti)); 240 Bafn)(IsC-\a8) mettidiAp! 2.082misp 324t 9n
of (5;brono-pyridine-2-yl)-(4-imdazole-|
-M¥Rthyl -t hi azol e-2- 10 yl)-anine ("A3") N Br 15 nN

NP - : 1.868 (s, 1H), 8.421 (d, 1H, J=2.3
(f%&%’t‘%@lq? r?iogz'\(/)l’—'ez)éﬁ- kplp)rr!](15_ br or(r%- py)ri di nef 2-yl) -
aﬁrizge.gz"defl(dumlﬁ, vbs.sqadz), J=218 Ha),d1.891 1setH), 6.92T08 113, J=8.8
eg.) and potassiumiodide (0.1 eq.).are 20 dissolved

ilﬂz M%Fq,rzfﬂef:(ﬁzrhiz)): &ﬁﬁgﬁéﬁ@dﬁ%ar }ux for 3 h.

The product is purified by columm chromat ography:

"A3" is isolated as a colourless powder (yield 49 9.

HPLC thod C: 1.55 mn, LCGM (nethod A: 1.062
r,E;s_E&Efge 25 (Mrh+) .
Preparation of acetic acid 2-(5-bromo-pyridine-2-yl amino)-thiazole-4-

ylmethyl ester ("A5")

Br

(5-Bromo-pyridine-2-yl)-thiourea (1 mmol) is dissolved in DMF (2 ml) and
acetic acid 3-chloro-2-oxo-propyl ester (1 eq.) is added and stirred 2 h at
70 °C. After cooling to RT the reaction solution is poured into water and
the resulting precipitate is filtered, washed with water and dried 16 h in
vacuo at 40 °C. "A5" is obtained as colourless powder in a yield of 82 %;
mp. 200.9-201.6 °C; HPLC (method C): 1.80 min; LC-MS (method A):
1.800 min, 327.95 (M+H"); 'H-NMR (DMSO-ds, 500 MHz): § [ppm] 11.516
(s, 1H), 8.391 (d, 1H, J=2.4 Hz), 7.892 (dd, 1H, J=8.9 Hz, J=2.4 Hz), 7.020
(d, 1H, J=8.9 Hz), 6.998 (s, 1H), 5.015 (s, 2H), 2.062 (s, 3H).
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25 Exanple 4 Preparation of
2- (5-brono- pyridi ne-2-yl am no) -t hi azol e- 4-carboxylic

wa@eiodo4eashyl ester ("A4") 30 Br rNN1 H N O 35PGNDEP2008/006649

2009/ 046784 PCT/ EP2008/ 006649.,, - 52
(5-Brono-pyridine-2-yl)-thiourea (1 mmol ) is
dissolved in DMF (2 m) and 3-Bronb-2-o0x0-propionic
acid ethyl ester (1 eq.) is added and stirred 2 h at
70 C. The suspension is diluted with DM (2 ml). After
cooling to RT the reaction solution is poured into
witxampledd t he resulting precipitate is 5 filtered,
washed with water and dried 16 h in vacuo at 40 C
" Reparationluif 42-8-dbramocpyridiné-@syapinelethiazole-4yy pindtiodinol
78“)0:& np. 299.8-300.8 C; HPLC (nethod C): 2.01 nmin;
)(msthod A: 2.002 min, 327.95 (M:H+); 10 1
H NVR (DMSO-d6, 500 MHz): 8 [ppn] 11.868 (s, 1 H),

8.421 (d, 1 J=2.3 Hz), 7.926 (dd, 1 H J=8.8 Hz,
J=2.3 Hz), 7.8 1 .991 (d, 1 H J=8.8 Hz),
4.265 (q, 2H J¥7.2)Hz), (t, 3H, J=7.2 Hz). 15
Exanpl e 5 Prepar 0 etic id

2- (5-brono- pyri di ne-2Hyl ami no) -t hi azol e-4- yl net hyl
ester ("A5") 20 Br | S\ HNO~25

(5- Bromo- pyridi ne-2-yl)-thiourea is dissolved
i ACBliF apzf $-bspeno- ray,r ing-Zayjamigo mlaz@lez‘l-akaetbwbgwr (0.29
i AR AT 6NDS 1 B e

watispesgian is Brred atiRIT fog Wmm rT Heapr@clpstafte it fdtefdd washed
vvashed wth water and dried 16 hM, yacug at 40 C.
Aeth watesging; drisd 16 hdpvasupest & ogtained gs& g2

o%%rl%g [p%g\gi in?gjy i@dof FEHC nG;S'Béd‘Pé 299.0 8RR {method
C) 1.41 min); LC- MS (method A): 1.222 min, 285.95 (M+H");

"H-NMR (DMSO-ds, 300 MHz): 5 [ppm] 11.335 (s, 1H), 8.372 (d, 1H, J=2.4
Hz), 7.870 (dd, 1H, J=8.9 Hz, J=2.4 Hz), 7.041 (d, 1H, J=8.9 Hz), 6.755 (s,
1H), 5.105 (s, 1H), 4.449 (s, 2H).

Example 7
Preparation of [4-(2-amino-ethylsulfanylmethyl)-thiazole-2-yl}-(5-bromo-
pyridine-2-yl)-amine ("A7")

Br X S
T
NG HJ\%SINHZ

(4-Bromomethyl-thiazole-2-yl)~(5-bromo-pyridine-2-yl)-amine (177 pmol, 1
eq.), 2-amino-thio ethanol (1.1 eq.) and K2CO3 (1.1 eq.) are dissolved in
ethanol (3 ml) and stirred for 1 h at RT. The solvent is removed in vacuo
and the residue is dissolved in 0.5 M HCI and extracted with ethyl acetate.
The water phase is adjusted to pH 12-14 with 32% NaOH and extracted



10

15

20

25

30

35

1.800 min, 327.95 (M+H+); 1H NMVR (DVBO-d6, 500 MHz): 5
[ppmi 11.516 (s, 1 H), 8.391 (d, 1 H J=2.4 Hz),

W 2@924q781d, 1 H J=8.9 Hz, J=2.4 Hz), 7.020 (BCT/LP3408/006649

J=8.9 Hz), 6.998 (s, 1 H, 5.015 (s, 2H), 2.062 (s,
3H). 35 WD 2009/ 046784 PCT/ EF?D08/ 006649 -53- Exanpl e
6 Preparation of

[2 (5- bromo- pyri di ne- 2-yl am no) -t hi azol e-4-yl ] - met hano

| wifh éth@ﬁaéet@fe 3’ He dedn% @lzlerslgre%rﬁhbﬁ'ne%ﬁ'e%racted w‘th brine

2-(5-brono-p di ne- no) -t hi azol e-4-yl ne
esingrdrieal Q@er smbum stﬂfaetetsﬂwpmﬁuqt iephafed by pra;ba)raanel

ded. . Th ed
2oVt P Aol E Matodtapay SR RE R ). VALh By
12behihbd \é%té?bol@ﬂlﬂegé ipBldePihal Iyﬁblu%ﬁ@q Gt Hﬂ@(me%d ts:

obt ai ned as a col ourless powdér in a yield of 56 %

ng.-4801n0LQodSAnEthebAd: { He8hoih, 3dy.94 (MtHY); n)-t NMR (BMSO-
t 222
00 o) May: pipaT) T 4psE(s; 4P, 8 %35'*@ A Jd s bzl 858 (ao,
4y = 8

;1** 5 8*@’*2855355*‘1%; TR 29509 ?'*E.J%@E%s; g8 s
H)1H)43A?49 (6s 2H2HD .06 a8 €7 2B, Pi6dRat,a2H o-hB Hz).
[4-(2-am no-ethyl sul fanyl net hyl )-thiazol e-2-yl]-(5-bro
no- pyridine-2-yl)-amne ("A7") Br N2 nN N S~ 30 H
(4- Brononet hyl -t hi azol e-2-yl ) - (5-brono-pyridi ne-2-yl) -
afxample® pnol, 1 eq.), 2-amno-thio ethanol (1.1

eq.) and K2CXB (1.1 eq.) are dissolved in
Preparation of (5-phenoxy-pyridine-2-yl)-thiazole-2-yl-amine ("A8")

8.1 Phenol (25 mmol) is dissolved in DMF (30 ml) and NaH (1.1 eq.,
60% suspension in liquid paraffin) is added at 0 °C. 5-Bromo-2-nitro-
pyridine (1.0 eq.) in DMF (20 ml) is added and stirred 16 h at RT. The
reaction solution is poured into water and extracted with ethyl acetate. The
combined organic layers are washed with brine, dried over MgSO, and the
solvent is removed in vacuo. 2-Nitro-5-phenoxy-pyridine is obtained after
column chromatography (heptan/ethyl acetate) as a brown oil in a yield of
78 %; HPLC (method A): 1.95 min; LC-MS: 1.678 min, 217.15 (M+H").

8.2 2-Nitro-5-phenoxy-pyridine (11.3 mmol) is dissolved in acetic acid
- (30 ml) at 35 °C. After addition of water (30 ml), zinc powder (6 eq.) is
added and the reaction suspension is heated to 105 °C for 2.5 h. The
reaction suspension is cooled to RT and filtrated. The filtrate is poured into
3.5 % NaOH (700 ml) and extracted with dichloromethane. The combined
organic phases are extracted with brine, dried over MgSO,4 and the solvent

is removed in vacuo. 5-Phenoxy-pyridin-2-ylamine is obtained as a pink
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ethanol (3 m) and stirred for 1 h at RT. The sol vent
is renmoved in vacuo 35 and the residue is dissolved in

wWQ2®INdH8 and extracted with ethyl acetate. RUEERADE006649

phase is adjusted to pH 12-14 M th 32% NaOH and
extracted WO 2009/ 046784 PCT/'EP2008/ 006649 -54 with
et hyl acetate. The organic | ayers are conbi ned,
extracted with brine and dried over sodium sulfate.

Thewaeoptruatyiéld af @0 Foi, EIPLGY (rpethuat 8):i 182 muayECsM& hethed
col um chr omat ogr (water/acetonitrile). "A7" is

a
ohP-9ed nai, 58301%6Y'¥l§‘323 powder in a yield of 21 %
HPLC (nmethod C): 5 1.48 min; LGM (nmethod A): 1.108

19SS NER 958 06l o
1rrH|) cbe&chtd—B °Clard 4, Hthipcarbo2yldiimidazd) (16 €95 ig dddad. The

i hins S S -G b 14 o s
(Eéﬁmgtl?re% PhERF AT s8lfvent is. removed in vacuo and water ()1 00 ml)

phenoxy- pyridi ne-2-yl)-thiazol e-2-yl-am ne ("A8
1t dded The precaite 1s mh@mdl, wadbethvsith waterdinssatiedd6imin

DMF (30 H(l.1 eg. i
I i"aﬁﬁg%l abgbﬁpﬁ ?%Fh?eg\o Md@’(ﬁ'%gi'zd/'hﬂ' %l]c’rlé%gﬁ@%?ﬂ?q After column
e AN AT a:cng)o e i e g

ah@ %xtEaldSe@neihod A) AyE25emin.ad46. 151 H:brrbl ned

organi c layers are washed with brine, dried over MgSO4

dr\z]}t he g%%&?gwgigﬂgd%erf ﬁ%drg?ga%uﬁ\m IS dassolved in DMF

tro ridi iSO I med olu

cl(w mmbﬁg roaanms ddet@idanyés (wh aq:;essuo/e)n mta) tsradmheabahd
of 78 % HPLC (trret hod l) r? 5
1sgvgd,a lﬁ at 797 G \ftapagefing 1@ R the p eCIpltate is |Itere washed

2ol 80 AR BNt CTELond g et .

Wﬂﬁlezol(e'—ﬂlyhthelsn@btawmms c6loage}rs pswder in a yield of 66 %;
mp. 161.4-162.4 °C; HPLC (method C): 1.69 min; LC-MS (method A):
1.559 min, 270.15 (M+H"); 'H-NMR (DMSO-dg, 500 MHz): & [ppm] 11.248
(s, 1H), 8.114 (d, 1H, J=2.7 Hz), 7.523 (dd, 1H, J=9.0 Hz, J=2.7 Hz),
7.387-7.355 (m, 3H), 7.151 (d, 1H, J=9.0 Hz), 7.107 (¢, 1H, J=7.1 Hz),
6.997-6.967 (m, 3H).

Example 9
Preparation of acetic acid 2-(5-phenoxy-pyridine-2-ylamino)-thiazole-4-
yimethyl ester ("A9")

O/O\GNKN/SL\%O ‘<0



10

15

20

25

30

35

added and the reaction suspension is heated to 105 C
for 2.5 h. The reaction suspension is cooled to RT

W@rwINid7s84 ated. The filtrate is poured into 3. BCERERRNGHN06649

(700 M) and extracted with gbchl or onet hane. The
conbi ned 35 organic phases dre extracted with brine,
dried over MySO4 and the solvent is removed in vacuo.

5- Phenoxy-pyridin-2-ylam ne is obtained as a pi nk WO
2?@%%6%%@{9%@%%(&9@56@86 rﬁﬁ\owpmﬁssowecmryomrd (1 ml)
90 % C (method ©: 1.32 min, LC M (1 BR/?F ;
0aBd Bcetia acmﬁ-ctﬂaorpm'plxy -prgpy ester (1.1 eq.) in is added

: ﬁntgﬁg %C#) ¥ t:?:(%1 i C%%%racggotniﬁggg BlT FH?bPednﬁta%?éﬁhéﬁ%ﬁ

lwhshbivagprwbendrt dnegasal .n(vla@@o@t 40 t@. "WBlds obTdired after
reaction solution is stirred at 0 C. 32 % NHAOH

( calumn ch@ra@lr@@aapfahﬁ\eﬂam/etwl QCﬂP/aé@ ) q@rcolpHEesy POVRET In @

Te BT ¥t fe! ABcTEe o Rt QO SRk G

gnBtHda A9 wgssamat 349 16 (M+H"); "TH-NMR DMSO ds, 500 MHz) 5
Phenoxy- pyri di*n- 2 é q-thl ourea i s_obtained after

c{fpmnm 1 xSﬁﬁc(ﬁaﬂ bigr &A% ((hidt 472 8tz 78 ) Hhs/<:8.9 Hz,

;?—S%r S5 BT B gm‘iﬁ’z@ QB¢ (1 2HT 8868 ¢m, 21)
( B-d¥L oY PBIOON @ezz?ytbsnr(sommaa (0.3 mml) is

di ssol ved i'n 1 m) and chl oro-acetal dehyde
(1.1 eq., 55 %ln water) is added and stirred 2 h at
70 C. After cooling to RT the precipitate is filtered,
led0h water and dried 16 h in vacuo at 40 C
(5- Phenoxy-pyridine-2-yl)- thiazole-2-yl-anmne is
0birépaml.o%fcz[gl(sLCpHeemmqmme-mylmmwtuiaame%y%memano|
161.4-162.4 C, HPLC (nmethod C): 1.69 min; LC M
(CAHBY A):  1.559 nin, 270.15 (MrH+); 1H NMVR
(DVMSO-d6, 500 MHz): S [ppn] 11.248 (s, 1 H, 8.114
(d, 1 H J=2.7 o.-5 (dd, 1 H, JQOHZ, J=2.7
Hz), 7.387-7 m BHY 7. 153 \d 1 H J=9.0 Hz),
7.107 (t, 1 H .1 ),/69/9f7\\6 (m 3H). 25
Exanpl e 9 Prepardtion o OH
2- (5- phenoxy- pyri di ne- 2- ylanfho) t hi azol e-4- 30
yl met hyl ester ("A9")
Acetic acid 2-(5-phenoxy-pyridine-2-ylamino)-thiazole-4-yimethyl ester -

(0.44 mmol) is suspended in ethanol (1.5 mi) and 1 M NaOH (1.5 ml) is

added. The solution is stirred at RT for 3 h. The reaction solution is diluted

with water. The precipitate is filtered, washed with water and dried 16 hin
vacuo at 40 °C. "A10" is obtained as a beige powder in yield of 88 %; mp.
130.0-131.0 °C; HPLC (method C): 1.64 min; LC-MS (method A): 1.430
min, 300.15 (M+H"); "H-NMR (DMSO-de, 400 MHz): 3 [ppm] 11.221 (s,
1H), 8.102 (d, 1H, J=2.8 Hz), 7.515 (dd, 1H, J=8.9 Hz, J=2.8 Hz), 7.389-
7.349 (m, 2H), 7.125-7.083 (m, 2H), 6.996-6.972 (s, 2H), 6.687 (s, 1H),
5.105 (t, 1H, J=5.3 Hz), 4.442 (d, 2H, J=5.3 Hz).
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Co-" NNo HNO-~ 35 W 2009/ 046784
PCT/ EP2008/ 006649 -56

W@ 200Pl&i1eKy - pyri di ne-2-yl ) -thiourea (0.86 nmol BCT/BP2008/006649

dissolved in DM (1 m) and-ggetic acid _
3-chl oro- 2- oxo-propyl ester (1.1 eq.) in 1 m DW is
added and stirred 2 h at 70 C. After cooling to RT
the precipitate is filtered, washed with water and
dried 16 h in vacuo at 40 C. "A9" is obtained after 5

h h / et hyl t at as
kg aE AT AP P erd of 0 ot o 156 5.160.5
; C. thod A): 1.938
sl RO R by i R Do B-m B Hifrpy Egol-3-y1-

RfinelA3TS) (s, 1 H), 8 105 (d, 1 H, J=2.8 Hz), 7.519
Edd, nlelﬁ, 280 e, 10 322.8 e), 7.389-7. 347 (m

2H) , 7.1207088(m 2H) , 6995 6.978 (m 2H), 6.918
(s, 1 H, 5.007 (s, 2H), 2.06 /BH) Exanmple 10 15

Preparatign Qf
[2-(5-ph Py i di Nyla ) t hi azol e-4-yl]-netha
nol ("Al 20 ¢y N Acetic acid

2-(5- phenoxy pyri di AN I app no) - t hi azol e- 4-yl et hyl
ester (0.44 mmol) is suspended in ethanol (1.5 nl)
and 1 MNaOH (1.5 mM) is 25 added. The solution is

stlifrt ed 24BrBind-6¢hy3irbxyphiilinee@C rinddl) F@Hl%bl@@d'lﬁ DMF (2.5 ml)
di | ut th water, The precipitate is fil
e@ab\invzlt 1 @t &0 /aﬁasaen@@nl@hﬁwdrparaﬁtmos added After 30

%Inobeh%e}%ﬁfd%e(g 13%36} é? %Hg?ﬁ%g\\ﬁgﬁe r |'??‘|f5 rreg_ At 350/ RT.
Mcm)m sﬂ)luttam i3@iloted WA Qvatr HMt Ididracfla‘d\M’t'meethyl tert.-

( IBM?(Pthér e com%med (;rgarrﬂc I%&er%zalre dSrled over Na;S0O, and the
solvent removed in vacuo. 5-Benzyloxy-2-bromo-pyridine is obtained after
column chromatography (heptan/ethyl acetate) as a colourless powder in a
yield of 64 %; HPLC (method C): 2.09 min; LC-MS (method A): 1.987 min,
263.95 (M+H").

11.2 5—Benzyloxy-2-bromo-pyridine (0.53 mmol), sodium-tert.-butylat
(1.4 eq.), tris-(dibenzylidene-acetone)-dipalladium (0.01 eq.), BINAP (0.01
eq.) and 1-methyl-1H-pyrazole-3-amine (1.2 eq.) are filled under nitrogen
in @ microwave reaction vessel. Degassed Toluene (90 eq.) is added. The
reaction suspension is heated to 120 °C for 10 min. Ethyl acetate is added
to the reaction suspension and filtrated over celite. The solvent of the
filtrate is removed in vacuo. "A11" is obtained after column chromato-
graphy (heptan/ethyl acetate) as a colourless powder in a yield of 29 %;
HPLC (method C): 1.60 min); LC-MS (mMethod A): 1.008 min, 281.15
(M+H"); "H-NMR (DMSO0-ds, 500 MHz): & [ppm] 8.859 (s, 1H), 7.886 (d,
1H, J=2.5 Hz), 7.449-7.429 (m, 3H), 7.400-7.370 (m, 2H), 7.342-7.308 (m
2H), 7.246 (d, 1H, J=9.0 Hz), 6.169 (d, 1H, J=2.5 Hz), 5.062 (s, 2H), 3.709
(s, 3H).
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1 H), 8.102 (d, 1 H J=2.8 Hz), 7.515 (dd, 1 H, J=8.9
Hz, J=2.8 Hz), 7.389- 7.349 (m 2H), 7.125-7.083 (m

WQ@R09/0§7806- 6. 972 (s, 2H), 6.687 (s, 1 H), 5. BOBEP1008/106649

H J=5.3 Hz), 4.442 (d, 2H, g2 3 Hz). 35 WO
2009/ 046784 PCT/ EP2008/ 006649~ -57- Exanple 11
Preparation of (5-benzyl oxy-pyridine-2-yl)-(1-nethyl-
H pyrazol e-3-yl)- 5 amne ("All ") NN H 10 11.1
2- Brono- 5- hydroxypyridine (2 mmol) is dissolved in DW
(2.5 mM) and NaH (1.4 eq., 60% suspension in liquid

! s added. After 30 mn, benzylbromde (1.1
eq.) is added and the reaction stirred 16 h at RT. 15
TReepasation of (B-phanylsulfasyleyirigire 2wl x thiazale2-dramine ("A12")
extracted wth nmethyl tert.- butyl ether. The conbi ned
organic |layers are dried over Na2SO4 and the solvent
renoved i n vacug? “yBeNzy -2-Ig -pyridine is
obt ai ned after m c it ogrjaphy (hept an/ et hyl
acetate) as a cokg#fl ess “pgrde ;q 20 yield of 64 %
HPLC (nethod C: 2.09 mn; LG (nmethod A): 1.987
mn, 263. 95 (MtHH) . 11. 2 5- Benzyl oxy- 2- br ono- pyri di ne

(2.3, T2kl S8 L SR ER% o Blobsobbl O o
(@ )dnd Bﬁloe@adetam@hitdém 18yéq.1 55t %y &mén—)-@addbu@n@]stﬂred 5
eq ) are filled under nitrogen in a m.crowave reaction

0. “Codfias 0@ ing 106k thedoagfion saiUtiendsipotwesl into water
r %EH@%W‘?%%&E‘% iDRReRY Washéd vitH RatefSdY Eried 18 hin

hyl" aceta to thé reaction suspension an
f vaduoahiedD 6Ce(5-Bedmbepyridire-2e)l -thidzaé-2-pleadihe isl abtalned as

is renoved i n vacuo. : ne after | u

capel%{r@sswﬁﬁr ProgeRemn A IS fEtngd 1 51 MR Lo
a 9 0/ HPLC t hod

POiheliRT RRHIR4 hiintodo SEUNPHTSD, %os T, 281 35

( MEHH) ; 1H-N|\/R(DI\/BOd6 500 MHz): 6 [pp 889(
1.2 7. E8Brgmp-pyridine- 2-y|)-th|azo|e -2- yI amme ( .66 mmol) is

dissolved in THF, cooled to -70 °C and methyllithium is added (1.3 eq., 5
% in diethylether). After 15 min, n-buty! lithium (1.3 eq., 15 % in hexan) is
added at -70 °C and diphenyldisulfide (7 eq.) is added and the reaction
solution is stirred 4 hours at -70 °C. A solution of saturated NH4Cl is added

and extracted with dichloromethane. The combined organic extracts are
washed with brine and dried over MgSQ4. "A12" is obtained after reversed
phase column chromatography (water / acetonitrile) as a colourless
powder in a yield of 20%; HPLC (method C): 1.83 min; LC-MS (method A):
1.892 min, 285.95 (M+H"); 'H-NMR (DMSO-dg, 500 MHz): & [ppm] 11.506
(s, 1H), 8.398-8.392 (m, 1H), 7.804 (dd, 1H, J=2.4 Hz, J=8.6 Hz), 7.414 (d,
1H, J=3.4 Hz), 7.334-7.307 (m, 2H), 7.230-7.184 (m, 3H), 7.145 (d, 1H,
J=8.6 Hz), 7.061 (d, 1H, J=3.6 Hz).

Example 13
Preparation of (5-phenylsulfinyl-pyridine-2-yl)-thiazole-2-yl-amine ("A13")
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1 H J=2.5 Hz), 7.449-7.429 (m 3H), 7.400-7.370 (m
2H), 7.342-7.308 (m 35 2H), 7.246 (d, 1 H, J=9.0

wWoR2009/087869 (d, 1 H J=2.5 Hz), 5.062 (s, 2H),PGI/ERB08/006649

(s, 3H). WD 2009/046784 PCT/ %PZOOS/ 006649 -58-
Exanpl e 12 Preparation of

(5- phenyl sul f anyl - pyri di ne-2-yl)-thiazol e-2-yl -am ne
("A12") 5SI1 \'S NNN HI10 12.1

(5-Brono- pyridine-@-yl)-thiourea (2.5 mmol) is

di ssol ved in DVF ( m) and chl oroacet al dehyde (1.3

eq., 55 % i n-nake
After cooli RT,
into water ang-the re

added & stirred 5 h at 70 C
eac >\ solution is poured
' g’,‘p cipitate is filtered,

washed with water and driedyql6 h in vacuo at 40 C.
(5- Bromo- pyri di ne-2-yl)-thiazol e-2-yl-amne is
obtai ned as 15 a colourless powder in a yield of 81 %

F@-Qhéﬁ?lshﬁdnﬂ)pyritilr‘iéZmI)#thuhﬁbleAZSyl(amtrim@) 3 mrbol 6gl
m n, 255.95 (MrH+
( dissplyRe- 'B;ﬂ“P'HPWéUch?P? 99@'5969& %2 pnddpighdoregpefpenzoic

2%?19{&1 €q. hfgu%?%d/g%f lgaaﬁ,gg Iggﬂllrég 3‘00m.r79t &-8shd 2.5 hours

daeRTy ISHdilﬁh)dISIAfntee(ISOJrﬁl)rrs ra,dded tanq/daxtracrted with( dicBloger. |
15 % in hexan) ded,a’ -70 C and . t
dFtﬁ‘BﬁWdT'%%PPF@é”?‘goEﬁ?f)'c ayess gEry Washed yath safuratsd
fll " '
-8 A REH4! PO Blond Crofonehusuebuel s
dbbtdined aftehenersdh phaseitohedn chgematogeaphnivateal e 25

h d th b dd d
\gggﬁﬁ%ﬁ‘ét& QA YRR pouler i ads 9&%%&%6@&?’5%%) 141
f@[c/ M@C@Ré{ﬂbaw )} € )228n czcd1ogls P18, ri‘eMJMR (DMBO-ds,
y| el'd of 20% HPLC (nethod O): mn! LC MS émet hod
AB00 MHZ2RD [ppm] 121865'953 (1\5#)4-8}634_ &W’U DNSD7d85 0@ 1H,

) Bl 0881 A, 2 A B, A2 708 A0, Pz

g'w] 3%:3@?%?,67,135&,&; 713978 @Mz R 100/ (R33N, U=88 Ha

Example 14
Preparation of (5-phenylsulfonyl-pyridine-2-yl)-thiazole-2-yl-amine ("A14")

©0A3

(5-Phenyisulfanyl-pyridine-2-yl)-thiazole-2-yl-amine (0.07 mmol) is
dissolved in dichloromethane, cooled to 0 °C and m-chloro-perbenzoic
acid (3 eq.) is added. The reaction is stirred 30 min at 0 °C and 22 hours at
RT. Sodium disulfite (40 ml) is added and extracted with dichloromethane.
The combined organic layers are washed with saturated NaHCO3, dried

over MgSO, and the solvent is removed in vacuo. "A14" is obtained after
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J=8.6 Hz), 7.061 (d, 1 H J=3.6 Hz). 35 Exanple 13
Preparati on of

w@ soophmrm sul finyl -pyridi ne-2-yl)-thi azol e- 2- yPCHRP2068/006649

("A13") WD 2009/046784 PCT/ EP8808/ 006649 -59- O\ SN
H 5

(5- Phenyl sul f anyl - pyri di ne-2-yl)-thiazol e-2-yl -am ne
(0.13 mmol ) is dissolved in dichloronethane, cool ed

t aefeBearghasectdlanm mmwraphya(wave,(/la@aohnm&) added.

The reaction is stirred 2.5 hours 10

TS5 POSh 181 YIIBOT 4 T HPLE (aelb@ el 1640 rhin 0-MS

o BT R B O 5 B D KR A6 ooy

ar[ﬂptrﬂﬁ‘l&iﬂW@ﬁH)SSfSﬁWS@?Q' rmvmye 146’*@ 115, J—2?]Hz J=8.9
obt ai ned after reversed phase colum chromat ogr aphy

( e )e B-Q06- 486w .t 2H), &) 7 76673/1e1m,0\ﬂ/|‘bohﬁi4g K/ISO? (yr: ;euép
L m n - net no
A)Z'£§§ {@3 i %égﬁ%gﬁﬁ«ﬁﬂ)ﬁ]‘m (DVBO-d6, 500

MHz): S [ppn] 11.657 (s, 1 H), 8.634-8.628 (m 1 H),
7.853 (dd, 1 H J=2.4 Hz, J=8.9 Hz), 7.722-7.703 (m

2@ MoR8$57.507 (m 3H), 7.425 (d, 1 H J=3.6 Hz),
i ,5H J=8.9 Hz), 7.100 (d, 1 H, J=3.6 Hz). 20

B&f&pa@tm dir[éﬁ(ﬂrmetfmxyeéthoxy) 5-phenoxy-pyridine-2-yl}-thiazole-

henyl s -pyridi ne-2-yl)-thiazol e-2-yl-am ne
gEA‘ﬁ' XweZGJABBByI I\OySNS / N\N H 30

(5- Phenyl sul fanyl - pyridi ne-2-yl)-thi azol e-2-yl -am ne
(0.07 mmol ) is dissolved in dichloronethane, cooled
to 0 C and or@-perbenzoi C

B

\O///

N/Q\_)

Step A: 5-Chloro-3-pyridinol (15.3 mmol) is dissolved in concentrated
H2S0,4 (15 ml). At 5 °C concentrated nitric acid (0.9 ml) is added. The
reaction mixture is allowed to warm to room temperature over 6 days. The
reaction solution is pored onto ice (50 ml) and diluted with water (200 mi).
The precipitate is filtered, washed with water and dried at 40 °C in vacuo.
5-Chloro-2-nitro-pyridine-3-ol is obtained as yellow powder; mp. 97°; LC-
MS (method B): 1.35 min, 175.1 (M+H").

Step B: 5-Chloro-2-nitro-pyridine-3-ol (1.15 mmol) is dissolved in DMF (2
ml) and NaH (1.4 eq., 60% suspension in liquid paraffin) is added and the
suspension is stirred 45 min at room temperature. 1-Bromo-2-methoxy-
ethane (1 eq.) is added and the reaction suspension is heated to 100 °C
for 24 hours. The reaction solution is pored into water and extracted with

dichloromethane. The combined organic layers are washed with brine,
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acid (3 eq.) is added. The reaction is stirred 30 mn
at 0 C and 22 hours at RT. Sodiumdisulfite (40 m)

WO 20090¢k584 and extracted with di chl oronet hane. BSI/EPI®08/006649

conmbi ned organic |ayers are washed with saturated
NaHCO3, dried over MgSO4 an®lthe solvent is renoved
in vacuo. "Al4" is obtained after WO 2009/ 046784
PCT/ EP2008/ 006649 -60 reversed phase col um

c t i ]
CORSERABRMAYS, BB shratf il 78 sechns s
L@aenfﬁoxy-eﬁ’(dwal-zm|troap35m7nensmbtam'&d95ﬂ¢rl\ma+um;n ditodography

Y S T MY ALY PR
o LCHSITAASR Moy AL (1,1 1)

7.185-7.154 (m 2H). Exanple 15 10 Preparation of
[ Stée Gré-Gbloyo&-(brethexyphthoxy)2pyitrpdiynidirg (0.68 nivinak) ds

Seissole SR g @0 hprae T S aand ity 4 ko Jisadikr e
| PesQPERhtalesd he'é?&% 6@5 uﬂ ih- thétml%r@vé?\%‘fiﬁrﬂd Airedrhe

nitric acid (0.9 m) is ad reaction m xture

seaﬂtiomwdum@ wapcrfneddntcnwmetr@mﬁbeﬁtam@d o methydgert.-butyl

aerT g e AR YE Ty s 2R4 RN Bbg pibd 0?8
f Mg%@énd\&ﬁé B@N/e‘m i ramdesd ianghaliol SC*ﬁZaMe%@-éthoxy )-2-nitro-
vacuo. 5-Chloro-2-nitro-pyridine-3 i s obtained as

y SRR qRIEIding s ogRinada NSQuEnHIdomatography haptane /
L Epat M) 2 §§uo§k};§ﬁ yigld of 6(21%1 HPLS (method C): 1.93 min;

diLesMS/ gteihodDVE- 1(20 min, 291 15 (M+H").

Step D: 3-(2-Methoxy-ethoxy)-2-nitro-5-phenoxy-pyridine (0.4 mmol) is
dissolved in acetic acid (1.3 ml). After addition of water (1.3 ml), zinc
powder (6 eq.) is added and the reaction suspension is heated to 100 °C
for 3 h. The reaction suspension is cooled to room temperature and
filtrated. The filtrate is pored into 3.5 % NaOH (30 ml) and extracted with
dichloromethane. The combined organic layers are extracted with brine,
dried over MgSQ, and the solvent is removed in vacuo. 3-(2-Methoxy-
ethoxy)-5-phenoxy-pyridine-2-ylamine is obtained as brown oil in a yield of
76 %. HPLC (method C): 1.43 min; LC-MS (method A): 0.808 min, 261.15
(M+H").

Step E: 3-(2-Methoxy-ethoxy)-5-phenoxy-pyridine-2-ylamine (0.3 mmol) is
dissolved in THF (4 ml) and 1,1’-thiocarbonyldiimidazole (4 eq.) is added.
The reaction solution is stirred 19 hours. 32 % NH4OH (21 eq.) is added
and stirred 3 hours at room temperature. Water (50 ml) is added and
extracted with dichloromethane. The combined organic layers are washed

with brine and dried over MgSO4. The solvent is removed in vacuo. [3-(2-
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m) and NaH (1.4 eq., 60% suspension in liquid
paraffin) is added and the suspension is stirred 45

WorRov9ase78oom t enper at ure.  1- Bronop- 2- met hoxy- epPdTEBR2008/006649

eq.) i s added and the reactign suspension is heated to
100 C 35 for 24 hours. The r&dction solution is por ed
into water and extracted with dichl oronethane. The
conmbi ned organic |ayers are washed with brine,

2 [ :
AR R ﬁ*@%ﬁﬁ@ﬁf@%ﬁ%%ﬁﬁ°§¥a2ﬁ%3”%§f9‘*own ol
niet dngieyd ef BoXy, ) HRLGi(tmedhey Q)dil 185 inin; dIE-MD éohedtiddA): 1.68
colu chro raphy as beige solid in a yield of 60
%“'%51207155- '8; HPLC (nmethod O): 1.63 min; LG M5
(rrethod A) 1.36 mn, 232.95 (MtH+). 5 Step C

pr@ di ss'g&v\h gﬁ%ﬁgwa}m%y%%hﬂénowlfw 9@2%4

K&ﬁiﬁa) (sAdiegolvetdsn DME (1 rﬁhendrcﬁﬂ@rbl-@cretmdehwe LE eq 55
heated to 100 Cin the m crowave for mn. The 10

r &ty waters i addeshand spued @ powrs %%Oé)r %n‘d exgqalingda room
I I
e Bl Shpeli bl 1T g J BRSPAAEE G588 i
t h‘tettwjlte&nbutﬁ ettearpVhd combiaed @rganic phases are washed with

Bl ABE LV RPrRRIa RO TR ILHEESD. [ty
R s e G Ul o2 QEV [fpieche 204 (420 is
28htalrted dfterjeveBtaxppbase chromatography (water / acetomtnle +

- ([2- hoxy- et h d

i o TER) abyeUp Y spli aude bt B ap st 4y-p- dfoe,
Zg‘g’é—? gﬂeﬂ"fod"@ §:61.78 IniR; (CLMSZ(ni6thdl APWIEEO frffn,e384).11 S

d the reaction suspension is heated to 100 C
f gvi+H "h. The reaction suspenS| on is cooled to room

BRI s 8 e, SO0 RASE o Ead arbS! .7 PP279 4R ©

dijehly th € € YRS 783 (d, 1H,
ext?agﬁed ﬂ%nﬂeﬁgz)gmdir)l 23@3%5365 ( a)hd t he(
SaE28Mtz), 5. 1@4\13\/&35 im, 1/|d)3l70062(<621|'ﬂ/bd=h3)iyﬂz) 7.032-7.013

o Boa i 4 2P R0 Lok 375554 BRI oKl o ST a

mn; LCM (nmethod A): 0.808 nin, 261.15 (MH+).

Example 16
Preparation of (3-cyclopentyloxy-5-phenoxy-pyridine-2-yl)-thiazole-2-yl-
amine ("A21")

| @OQN i }
G/o

Step A: 5-Chloro-2-nitro-pyridine-3-ol (3.4 mmol) is dissolved in DMF (2 ml)
and NaH (1.4 eq., 60% suspension in liquid paraffin) is added and the
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30 Step E:
3-(2- Met hoxy- et hoxy) - 5- phenoxy- pyri di ne-2-yl am ne (0.3

wormb)44784 di ssolved in THE (4 nl) and PCT/EP2008/006649

1, 1' -thiocarbonyl dii m dazol e ¢4_eq.) is added. The
reaction solution is stirred 19 hours. 32 % NH4OH (21
eq.) is added and stirred 3 hours at room
tenperature. Water (50 m) is added and 35 extracted
vmsulapelmsjhh@ stired aiﬁemirﬂ' atrocontéemeeratugaCyclopgrayiodide (1

| SRt and e ationssSGeRnds Bratsuto 00 °Cor 24

P@%F?Wfé&ﬁ@ﬂ%olut% is pored. into water and extracted with
Met hoxy- et hoxy) - 5- phenoxy- pyri di ne- 2-yl |ourea 'S

olﬁiucilkm'@m%tbabeoﬁhe @iombined @rgarmb diasce‘rs ate %asHléd@vuth brine,

Sl ri] K/N—ﬂ O§gngttgﬁ s‘g%e'v? i TEH0984 N vadiCB-clldto-3-
g%yglagg/ﬁwn@emng?ﬁtﬁ’@w}udﬁmnbWén)ﬁe@%ﬂe‘i' IcBRmAn %h}or‘hatd{:}f‘éﬁhy as

is di'ssolved in
c yetlow cdldatanyiglehgid@0 (4;. HRLGE (mBthodL):rR2. &Mmmn) LCsM&dgheethod

and. stirred 100 C. After cooling to room
tﬁp@?’gﬂa‘% ?@e{)@@pagl on is pored into i ce-water and
extracted wth 10 nethyl-tert.-butyl ether. The

conbi ned organi c phases are washed with brine and

d Stepl Bo e hisscycrpeentyloxgri-nite-pwidine 40 8nmmal pis. dissolved
vl RO S e RIoS! (8087575 9e 4 25 PgRR. TP asactan

- afikivee (s Hé@feb toS10000C o teslradrodavie g 60 ehind TAgGeaction
chrorratogra g (tvvater /| acetonitrile +
4F

y &plubignds poged inta water andexirgctgd with metbyletem-@@yl)eﬂser The

H
ream oA GRS laerd B aneie: S dBpeRus M Dand the
18oll/ént gssréaniovéd ?@agc%b%@g%)édobbntgwréngmiip?ml I)Q([:ti/,ridine
1. H, J=3. , . - 7. m e , !
248 9”?'@‘1—@?2 colymn ?hrfﬁbat?ﬂﬂgapi‘yﬁi‘epﬁarﬁeéew' agetpye) as
yél(ls%vy 'Em)m a y.Q%f@@%ﬁ I-QF’[C?(thth'é_ﬁj %542@326’«?1 8- M%'Xmethod
Pvﬁf)parSatm[m 360.15 (M+H").
(3-cycl opent yl oxy-5- phenoxy- pyri di ne-2-yl)-thiazol e- 2-
yl- amne ("A21 ") ON S
Step C: 3-Cyclopentyloxy-2-nitro-5-phenoxy-pyridine (0.46 mmol) is

dissolved in acetic acid (1.5 ml). After addition of water (1.5 ml), zinc
powder (6.2 eq.) is added and the reaction suspension is heated to 100 °C
for 3 h. The reaction suspension is cooled to room temperature and
filtrated. The filtrate is pored into 3.5 % NaOH (30 ml) and extracted with
dichloromethane. The combined organic layers are washed with brine,
dried over MgSQ4 and the solvent is removed in vacuo. 3-(2-Methoxy-
ethoxy)-5-phenoxy-pyridine-2-ylamine is obtained as brown oil in a yield of
72 %; HPLC (method C): 1.43 min; LC-MS (method A): 1.231 min, 271.15
(M+H™).

Step D: 3-Cyclopentyloxy-5-phenoxy-pyridine-2-ylamine (0.33 mmol) is
dissolved in THF (5 ml) and 1,1’-thiocarbonyldiimidazol (4 eq.) is added.
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30NN HO 35 Step A
5-Chloro-2-nitro-pyridine-3-ol (3.4 mmol) is dissol ved

wo poobbks762 M) and NaH (1.4 eq., 60% suspensi BPCI/EP2008/006649

liquid paraffin) is added an 4t he WO 2009/ 046784

PCT/ EP2008/ 006649 - 63 suspen3| onis stirred 45 mn at
roomtenperature. Cyclopentyliodide (1 eq.) is added
and the reaction suspension is heated to 100 C for 24

hThe seadtion selatibh isoédtiodmours. 321 NH 4Ol (2@teer.) isradided
th dichl oronmethane. The conbi ned organic

Fééé.%ﬁﬁéﬂee%gm rRPhtesPPa@tures VYigtes §5@ vy | and
)‘?t]réc%d %fh HRh[FIRERRah& Hmeﬁwe(%{nya‘?nc?’ra [s are washed
cy 5 dft e

cl opentyl oxy-2-nitro- pyr Ine 1's ned
cwithrominehairmadrdtied vaphMgsO4.yEid solvent isi renm\wdehd/acﬁo 6(B-

. ¥C Blﬁgg @xycgnmox!@%/épgkeng-y -thlourgal gstjaineAgj :as?brgv7vn oil
55 I Nbtqr

PIR pEEE MPEQIHAR €t LIS (bR 1
(the,cﬁao HS(NHcH-ed The reaction mxture is heated to

100 Cin the mcrowave for 60 mn. The reaction 15
solution is pored into water and extracted with

B E: L?gtycrokb‘éWJloW B%hen%opoﬁ 2 )-gfri]@a@ié'ﬁg(ol.?g’ finol) is

are was brine, dried
sdisselvediis OMhAt ¥ adl) iamdvetdoke- acetaldehyde (1.1 eq., 55 % in water)

o rehns S s A DR s SR SR Brempaseigp the
35@56&%)0@% H&Jehqmd)lbe-w/é]te@ aﬁd%ﬁra@fecﬁ@nt%méﬂy@ter butyl

(method O): mn; LCMS (method :
3etj:1e15TI(1w|ep|nr)b|n@ﬂ efgamic phases are washed wuth brlne and drled over

HROR I H B B BT ER U YA fpenon
agghiidinern-gl)-tiakele-2-Y1-arihe ("A2 1M isshtamuticaftétreXersd) phase
is added and the reaction su gensn on is heated to 100

P

cchiogratggraphyavatencaceleniiilepe Ast tnTFA) asoeligw wliddam yield
LEMRPRAt ¥he A2 139.7°: HPLC (method C): 2.00 min; LC-MS (method

A): 2.00 min, 354.1 (M+H");

"H-NMR (DMSO-ds, 500 MHz): § [ppm] 10.272 (s, 1H), 7.672 (d, 1H, J=2.3
Hz), 7.458 (d, 1H, J=3.7 Hz), 7.409-7.377 (m, 2H), 7.211 (d, 1H, J=2.3 Hz),
7.143-7.113 (m, 1H), 7.065 (d, 1H, J=3.7 Hz), 7.043-7.024 (m, 2H), 4.964-
4.930 (m, 1H), 1.909-1.884 (m, 4H), 1.812-1.780 (m, 2H), 1.619-1.567 (m
2H).

Example 17
Preparation of [5-(2-methoxy-ethoxy)-pyridine-2-yl]-(1-methyl-1H-pyrazole-
3-yl)-amine ("A22")

e S

L —



filtrated. The filtrate is pored into 3.5 % NaOH (30

m) and extracted with dichl oronethane. The conbi ned
woe@anicsd ayers are washed with brine, 30 dri eBCDERI008/006649

MySO4 and the solvent Js re ed in vacuo.

3- (2- Met hoxy- et hoxy) - 5- phenoxy- pyri di ne-2-ylamne is

obtai ned as brown oil in ayield of 72 % HPLC

(method ©: 1.43 nmin; LCGMS (nethod A): 1.231 nin,

271.15 (MtH+). 35 Step D

3- Cycl opent yl ox henox ridine-2-ylamne (0.3
T8 A 2-Bearsadt nediokypyding 5 mmoasidissolved in DME (2.5 m)

LTS BT Al e tr 20 e

S 9L BrondL 2L etidXyLSiah8 (hauEg.) ns’sadafedduﬁahhézéaam smlatlon is
added and stirred 3 hours at roomtenperature.

( strred 3 daysaddedeastion setutigetis pored rntauvxﬁipbﬁaﬁr@maﬁked with

The d

OPTEAEAR Bl LR, Tne Bt HroaTR e ¥iard el
S5MIBDBAG ik 8Xiveht [Fr@ncyedinrvatiuoe 223wn)ue45h62@memoxys
obtained as brown oil in a Kﬁ"?l d of 87% HPLC (

cpthaxy)-pyhdine is obtainedafies goymn ,@hncaﬂamgﬁap@eesm Or eSS
( 0

( ISR iR VRROL P2 HELG gmethad OF 1 48,mins LGS, (method
(&)2911117@!@ 239.9581(Msblf ved in DVF (1 nl) and

chl oro- acet al dehyde (1.1 eqg., 55 %in water) is added

apges B: PLBfbMoB-@-mbliRoy- etNoB(?I pgadihero. 420rrfnﬁtﬂ)‘nsod|um—

tenperature the suspension 1S pored into ice-wate

ateft.cxutylate €646ah tmmenzﬁwenscﬁgﬁtom)sdwéﬁluwﬂb1 eq.),

TP 2 iR ER oSk e it pinl | fffland 1-
( %éﬂﬂ?l—@lﬁ%dkcﬂé%&-énﬁh@@ﬁ)&q ) are filled under nltrogen ina
pyridi ne- 2- yli t hi azol e- 2

oBtigianayvearaastiop é’@é?%‘e@e@ﬁé%d t@H?Bér&%&ﬂa?dﬁ?d@\ﬁHt dhey

a?&é@ﬂ:{ﬁ §Lﬁ_rp%n§ic8'g%£@1%€@¥o@ﬁg{@ %‘?8" 1 g|d°' Cahcﬁ‘ fér 30 ?‘ﬂnq to

L@shBQ. rithilatet2i@ i8)add2dad themeadinh sugpénision améLfINmed

s I NN I R N VA2

(Wletgw%gﬁzcﬁ% f@ﬁdln&b-yg:@ r%effgv)-ﬂH 5}§r OgLerB%]rﬁarhme 1

4 ('96R") is obtained after reversed phase column chromatography
(Water / acetonitrile + 0.1 % TFA) as yellow oil in a yield of 35 %: HPLC
(method C): 1.16 min; LC-MS (method A): 0.43 min, 249.15 (M+H");
'H-NMR (DMSO-ds, 500 MHz): & [ppm] 10.803 (s, 1H), 7.900 (d, 1H,
J=2.8 Hz), 7.802 (dd, 1H, J=2:8 Hz, J=9.4 Hz), 7.739 (d, 1H, J=2.3 Hz),
7.314 (d, 1H, J=9.4 Hz), 6.103 (d, 1H, J=2.3 Hz), 4.149-4.131 (m, 2H),
3.861 (s, 3H), 3.688-3.670 (m, 2H), 3.323 (s, 3H).

Example 18
Preparation of (1-methyl-1H-pyrazole-3-yl)-(5-propoxy-pyridine-2-yl)-amine

("A23")
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25 4.930 (m 1 H), 1.909-1.884 (m 4H), 1.812-1.780
(m 2H), 1.619-1.567 (m 2H). Exanple 17 30

woe@pasass on of PCT/EP2008/006649

[ 5- (2- et hoxy- et hoxy) - pyri di ne-2-yl]-(1-nethyl -

H pyrazole- 3-yl)-amne ("A286y -ON -NN35 ON H

WO 2009/ 046784 PCT/ EP2008/ 006649 -65 Step A

2- Brono- 5- hydr oxypyridine (1 nmol) is dissolved in DW

(2.5 M) and NaH (1.4 eq., 60% suspension in liquid

paraffin) is\added. After 3 W

1- Brono- 2- et y- et (1\1 eqg.) is added and the

reaction sol uti i tiryedN3 days. The reaction

solution is pored i MWr and extracted with

met hyl -tert. -butyl he conbi ned organic | ayers

are dried over MSO4 and the solvent is renoved in

vacuo. 2-Bronp-5-(2-nethoxy- et hoxy) pyridine is

@fﬁ?}i Aeg Bbhfd- 5&@) ﬂ? s dASsEI0e@id BRSF LD ml)
In a vyiel % C(methodC) 1.48 m n;

LathBIaa-hét Ky, 80% mspgnmqm indiguichparafiinyiy addedpAfer 30 min

Sbécpq?gﬂrop@he (rngt hoﬁ/ﬁ %éc?ﬁod(ékggﬁé 'réj%cﬁ%n( odf}ﬁomgoét rred 18

' P@u%}’*rhg%ﬁcf?&%@lﬂhoﬁ'|§@bfélﬂinwu(a‘ibr1ar&ﬂ extractéd vBtH\Hd%thyl-
- bi s(di phenyl glnosphl no)-1, 1" -bi naphthyl] (0.1

etm bty et gl com egraraanis-layeriate driedowry MogPs and
d@@ §£ﬂ\é%n dg{rglgllﬁtgg? grgr\}géu? 3 BTh %Y%J)&ﬁﬁﬁd?ﬂe YE566&fined

s ad ed react

SHSHEMSW N iha ;h@l@t@ﬂmf o8; HIPOC fiviethed £301 ©3amih; m NED
mn'to 20 150 C Eth%ﬁéaceta,te is added to the

r graethiognA s ils PR RN oA (MtHpDated over celite. The

solvent of the filtrate is renoved in vacuo. [5-(2-
Met hoxy- et hoxy) - pyri di ne-2-yl]-(1-nmethyl-1
HSRy BZ 2lBrotng5)prepbRre-pyridine (0.96 mmol), sodium-tert.-butylate

(1.4 eq.), and 1-methyl-1H-pyrazole-3-amine (1.3 eq.) are dissolved in
degassed dioxane (2 ml) and heated to 80 °C. Chloro-(di-2-norbornyl-
phosphino)(2—dimethylaminoferrocene-1-yI)paIIadium (1) (5.9 mg) in
degassed dioxane (1 ml) is added and the reaction mixture is heated for

60 min to 150 °C in the microwave. The reaction is quenched with
ethylacetate / methanol (30 ml, 9:1) and filtrated over celite. The solvent of
the filtrate is removed in vacuo. (1-Methyl-1H-pyrazole-3-yl)-(5-propoxy-
pyridine-2—yi)—amine ("A23") is obtained after reversed phase column
chromatography (water / acetonitrile + 0.1 % TFA) as a colorless powder in
a yield of 43 %; HPLC (method C): 1.41 min; LC-MS (method A): 0.81 min,
233.0 (M+H"); 'H-NMR (DMSO-dg, 400 MHz): 3 [ppm] 10.651 (s, 1H),
7.869 (d, 1H, J=2.9 Hz), 7.747-7.710 (m, 2H), 7.299 (d, 1H, J=9.6 Hz),
6.099 (d, 1H, J=2.3 Hz), 3.949 (t, 2H, J=6.4 Hz), 3.841 (s, 3H), 1.785-
1.697 (m, 2H), 3.323 (t, 3H, J=7.4 Hz).
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("A22") is obtained after reversed phase col um
chromat ography (Water / acetonitrile + 0.1 % TFA) as

wQ@edobows78d | in a yield of 35 % HPLC 25 (et hoRPICTZEP2008/006649

1.16 mn; LGM (nmethod A): 0.43 mn, 249.15 (MHt);
1H NVR (DVBO-d6, 500 MHz): 8Sfppni 10.803 (s, 1 H),
7.900 (d, 1 H J=2.8 Hz), 7.802 (dd, 1 H, J=2:8 Hz,
J=9.4 Hz), 7.739 (d, 1 H J=2.3 Hz), 7.314 (d, 1 H,
JERath g 6.103 (d, 1 H J=2.3 Hz), 4.149-4.131 (m
253—%5;—8, - 861 (s, 3H), 3.688-3.670 (m 2H), 3.323 (s,
Phepartiampt 5-hietRoeppyadiner2-gh)-({ Inethlyhy H-Ayrazole-3-yl)-amine
H-"%rgzol e-3-yl)-(5-propoxy-pyridine-2-yl)-amne 35
((" é")) WD 2009/ 046784 PCT/ EP2008/ 006649 -66 N -N -N
ON H 5 Step A: 2-Brono-5-hydroxypyridine (6 nmol)
IS dissolved in DMF (10 m) and NaH (1.4 eq., 60%
suspensi on rge,d parahfin) is added. After 30 mn
1-i odopr opane ql. li'eq. )| i sppdded and the reaction
solution is sti hours. The reaction sol ution
is pored into water E}nd extracted with nethyl -
tert.-butyl ether. The conbi ned organic |ayers are
dried over MpSO4 and the solvent is renoved in vacuo.
2- Brono- 5- propoxy-pyridine is obtained as yellow oil

i ftep 4 2Bropfo-8Myayoxypyadineethmanat) is dissgved i DIME (A ml)
: ! | i ; X .
.(Zg@ﬁ E%%I QP6re(]ﬂoo%%p{,qﬁpgﬂ\%@%?a(llg{gwg%aﬁ% iS'iiel: After 30 min

siedbHisthané (2 legt )ik added(@nditheaenctiomdolLitioatifstirréd 3 days.
H- pyrazol e-3-amne (1.3 eq.) are djssolved in
dEE%§%%Qi'Q!11 siHHen (vpeofed inkiwataiand exdragiegwith methyl-tert.-

i i . .
ALAES, T2 SOREICH bratis bee arm. 0909 pyguMeRpyane the
(idli/elﬁﬁs@en‘@)vedrin vaegas2-Blonico¥-anethoty-pyjidine iaddéainadds
( eMo)vel .
S iove et SN idl Yo% BRLE @At C): 1.49 min; LC-MS (method
A): 1.16 min, 187.95 (M+H").

Step B: 2-Bromo-5-methoxy-pyridine (0.97 mmotl), sodium-tert.-butylate
(1.5 eq.), and 1-methyl-1H-pyrazole-3-amine (1.3 eq.) are dissolved in
degassed dioxane (2 ml) and heated to 80 °C. Chloro-(di-2-norbornyl-
phosphino)(2-dimethylaminoferrocene-1-yl)palladium (l1) (5 mg) in
degassed dioxane (1 ml) is added and the reaction is heated for 20 hours
at 110 °C. The reaction is quenched with ethylacetate / methanol (30 ml,
9:1) and filtrated over celite. The solvent of the filtrate is removed in vacuo.
(5-Methoxy-pyridine-2-yl)-(1-methyl-1H-pyrazole-3-yl)-amine ("A24") is
obtained after reversed phase column chromatography (water / acetonitrile
+ 0.1 % TFA) as colorless powder in a yield of 55 %; HPLC (method C):
1.09 min; LC-MS (method A): 0.73 min, 205.0 (M+H");

'"H-NMR (DMSO-ds, 400 MHz): § [ppm] 10.951 (s, 1H), 7.889 (d, 1H, J=2.9
Hz), 7.799 (dd, 1H, J=2.9 Hz, J=9.6 Hz), 7.748 (d, 1H, J=2.3 Hz), 7.328 (d,
1H, J=9.6 Hz), 6.094 (d, 1H, J=2.3 Hz), 3.859 (s, 3H), 3.814 (s, 3H).
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60 minto 150 Cin the mcrowave. The reaction is
guenched with ethylacetate / nethanol (30 m, 9:1)

w@paoNid784 at ed over celite. The sol vent of 25 PCIBEP2008/006649

filtrate is renmoved in vacuo, (1-Methyl-

H-pyrazole 3-yl)-(5-propoxy- %yrldl ne- 2- yI) am ne
("A23") is obtained after reversed phase col umm
chromat ography (water / acetonitrile + 0.1 % TFA) as a
colorless powder in a yield of 43 % HPLC (nmethod O):
1.41 mn; LGM (nmethod A): 0.81 mn, 233.0 (MHt);
mmgmoms, 400 MHz): 6 [ppn] 10.651 (s, 1 H), 30

7%%%%ré&lOﬂaO@&%9pent§@g@V(@'nerzw' i é\eﬂﬂﬁgﬂ p’gr@@ie 3-yl)-

, 4 Hz), 3.841 (s, 3H), 1.785- 1.697 (m
%—'l}“"%’|1 Agg% 3H, J=7.4 Hz). 35 WD 2009/ 046784

PCT/ EP2008/ 006649 -67- Exanple 19 Preparation of
(5- et hoxy-pyridine-2-yl)-(1-nmethyl -1

H pyrazol e- NAE (" A24° 30 ZN- U 'aN N H 10
Step A 2-Br 5- hy¢|rox pyridi nggy{(5 mmol ) is

di ssol ved inDVF (10 .

suspension in liquid paraf is added. After 30 mn
i odonmet hane (2 eq.) is added and the reaction solution

is stirred 3 days. The reaction solution is pored

into water and_extracted with nethyl-tert ut vl
SkeA BB OPYHANe (paia) dissnadimObIF (10 mi)
B a0 B8 0 S Rbsh B TR Al 2 addeqt ey po min
|¢ycmger¢yldo@rﬂe19 2eq I)iﬁ&ﬁ‘d(ieetdmddhét)readnmsmmnon IisCBﬂVEed 3

:s?ﬁ% @A)r@t ﬁ'&& \yeiin%ﬁnpnﬁcﬁg“?@) |399Ngr?ﬁlszt)o Water P ixtracted

S‘Wi% H@Tﬁ?[tbrt’)éﬁfw |eﬂﬁeer T(f\é dnfinkd %l&éﬁr@éﬂre Hried over

H pyrazol e- 3-am'ne . q.) are d| Ssol ved
MgSO4 and the solvent i IS removed in vacuo. 2-Bromo-5- cyclopentyloxy-

pyridine is obtained after column chromatography (heptane / ethylacetate)
as yellow oil in a yield of 45 %; HPLC (method C): 2.08 min; LC-MS
(method A): 2.05 min, 241.95 (M+H").

. Step B: 2-Bromo-5-cyclopentyloxy-pyridine (0.97 mmol), sodium-tert.-

butylate (1.4 eq.), and 1-methyl-1H-pyrazole-3-amine (1.2 eq.) are
dissolved in degassed dioxane (2 ml) and heated to 80 °C. Chloro-(di-2-
norbornylphosphino)(2-dimethylaminoferrocene-1-yl)palladium (lt) (3 mg)
in degassed dioxane (1 ml) is added and the reaction mixture is heated for
1 hour at 150 °C in the microwave. The reaction is quenched with
ethylacetate / methanol (30 ml, 9:1) and fiItratéd over celite. The solvent of
the filtrate is removed in vacuo. (5-Cyclopentyloxy-pyridine-2-yl)-(1-methyl-
1H-pyrazole-3-yl)-amine ("A25") is obtained after reversed phase column
chromatography (water / acetonitrile + 0.1 % TFA) as a colorless powder in
a yield of 29 %; HPLC (method C): 1.55 min; LC-MS (method A): 0.97 min,
259.15 (M+H");
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degassed di oxane (2 m) and heated to 80 C
Chl or o- (di - 2- nor bor nyl -

w@bmsphi7an) ( 2- di net hyl am nof errocene- 1- yl ) pal | BCi/BP2008/006649

(11) (5 nmg) in 25 degassed dioéq_igne (1 M) is added and
the reaction is heated for 2 ours at 110 C. The
reaction is quenched with ethylacetate / nethanol (30

m, 9:1) and filtrated over celite. The solvent of

t hie-NMR (DS O-gle ) 400 Widz): G[WWQJOO 745 (s 1H), 7.848 (d, 1H, J=2.9

szzg%h%ﬁfgiﬁil o 248Nl AT, UsOeth Pt 6088 ddaf Her=2.3 Ho),
TR Ao AE 3185 (M (P s VA Bl h 11,088 (m

yield1 66156588 (HPLAE) net hod C):  1.09 nin; LC MS
(method A): 0.73 nmin, 205.0 (MH+): 1H NMR ( DVBO- d6,

400 MHz): 6 [ppni 10.951 (s, 1 H), 7.889 (d, 1 H,

JE 7.799 (dd, 1 H J=2.9 Hz, J=9.6 Hz),

%H J=2.3 Hz). 7.328 (d, 1 H J=9.6 Hz),

6 Poddaration bf k5-idetutdxyipyridBe8d91){(3 -mathyl- 13- §%§zbﬁa -3-yl)-
V‘g 2009/ 046784 PCT/ EP2008/ 006649 - 68- anpl e "20

PE%M’&?

%) of

(5-cycl opentyl pxy pyridine 2- yI) (1-methyl -1
H-pyrazole-?;%géiaan1ne ("A25") 5 OfN NN H 10 Step
A. 2-Bronp-5: ) is dissolved in
DMF (10 ml) and NaH|(1.4/eq., _suspension in
liquid paraffin) is ‘30 mn cycl opentyl
iodide (2.2 eq.) is added d tﬁ$ reaction solution is
stirred 3 15 days at 120 C. The reaction solution is

PSt&SI AL RLRroMRG-BLh gﬁ}rfoﬁﬁé €2 mmibh fis dissolved in DMF (10 ml)
met hyl -tert. - but The conbi'ned organic | ayers

aped a1 dveq., 6 e@ﬁmmm@ liglid parafiis) rseaddect After 30 min

» famER TR ORAREdR DR B Ko gl e (€ rpRelfit Solifen s
26timsd Beddyaatoi 00 PO. Thyiréhctiodf sclbtidh idFdfed(ifes WatrQnd

2.08 min; LCM
extracted with methyl-tert.-butyl ether. The combined organic layers are

dried over MgSO4 and the solvent is removed in vacuo. 2-Bromo-5-
isobutoxy-pyridine is obtained after reversed phase column
chromatography (water / acetonitrile + 0.1 % TFA) as a yellow oil in a yield
of 19 %; HPLC (method C): 2.08 min; LC-MS (method A): 2.05 min,
241.95 (M+H").

Step B: 2-Bromo-5-isobutoxy-pyridine (0.38 mmol), sodium-tert.-butylate
(1.4 eq.), and 1-methyl-1 H-pyrazole-3-aminé (1.2 eq.) are dissolved in
degassed dioxane (2 ml) and heated to 80 °C. Chloro-(di-2-norbornyl-
phosphino)(2-dimethylaminoferrocene-1-yl)palladium (1) (3 mg) in
degassed dioxane (1 ml) is added and the reaction is heated for 1 hour at
150 °C in the microwave. The reaction is quenched with ethylacetate /
methanol (30 ml, 9:1) and filtrated over celite. The solvent of the filtrate is
removed in vacuo. (5-1sobutoxy-pyridine-2-yl)-(1-methyl-1H-pyrazole-3-yl)-

amine ("A26") is obtained after reversed phase column chromatography
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(method A): 2.05 mn, 241.95 (MtH+). Step B:
2- Br ono- 5- cycl opent yl oxy-pyridine (0.97 nmmol ),

weomvomsert . - butylate (1.4 eq.), and 1-net hyPe1EP2008/006649

H pyrazol e-3-amne (1.2 eq.) _are 25 dissolved in
degassed dioxane (2 m) and-KBated to 80 C.
Chl or o- (di - 2-
nor bor nyl phosphi no) ( 2- di et hyl am nof errocene-1 -yl ) pal |

: . : . ) : 4.
TUAHE Coodtohfiriehy 0.4 2 FEATSSTUCHGRTwbr 1 yioky 883 %
CHPLC (meetiodrOWelvE7 nTihpl €St (nuethbd AjuBr83tenhin 247 .39
et h¥l acetate / nmethanol (30 m, 9:1) and filtrated
oflMtHckl ite. The solvent of the filtrate is renoved

i cl OX W DYT i §bRE-(2- Yi) - hyl- /-
1 RN RIPAS TS SREIHA % ol 467288 %, 1) 7 BelRiph J=2.9
" BIYF 75686 7164 (RORHITY 28Br(0MaHpg=a 8 biz), 66T (d, 1H, J=2.3 Hz),
acetonitrile + 0.1 /OTFﬁé as a colorless powder_in_ 35
a3 i@l (g, 3H).23769 (APRU. ¢riginlda). @ 058-15%/G4/h; 1HE QRS2 (d, 6H,
(F’Z%E A): 0.97 min, 259.15 (MrH+); WO 2009/ 046784

- 08/ 006649 -69 ' H NVR (DMBO d6, 400 MHz): b
[ppn] 10.745 (s, 1 H), 7.848 (d, 1 H, J=2.9 Hz),
7.739-7.709 (m 2H), 7.282 (d, 1 H J=9.6 Hz), 6.091
(Bxample 22-2 3 Hz), 4.793-4.764 (m 1 H), 3.850 (s,

3 - , - A L
Phpels53ot BT sb by Bhato R Bine S r-metny-n
ﬁPyﬂa&@bgiwyanm ("i27ey 2-yl ) - (1- et hyl - 1

pyrazole-3-yl)- amne ("A26") 10 N,N N NH 15
Step A: 2-Bronop-5-hydroxypyridine (2 mol) is

di ssolved in DNF (4§ i and NaH (1.4 eq., 60%
suspension iy ol dyaramlN i n) [Fs\added. After 30 min
1- Brono-2- ne Jr opafe .1 e ,Ns—added and the

N N

H

reactio on i s

Step A: 2-Bromo-5-hydroxypyridine (2 mmol), 4-fluoro-phenylmethyl-
sulfone (1. eq.) and KoCOj3 (1 eq.) are dissolved in DMSO (4 ml). The
reaction solution is heated for 10 min to 180 °C in the microwave. The
reaction is diluted with dichloromethane and extracted with 1 N NaOH and
brine. The organic layer is dried over MgSQO4 and the solvent is removed in
vacuo. 2-Bromo-5-(4-methanesulfonyl-phenoxy)-pyridine is obtained after
column chromatography (heptane / ethylacetate) as a colorless powder in
a yield of 31 %; HPLC (method C): 1.71 min; LC-MS (method A): 1.46 min,
327.95 (M+H").

Step B: 2-Bromo-5-(4-methanesulfonyl-phenoxy)-pyridine (0.47 mmol),
sodium-tert.-butylate (1.4 eq.), and 1-methyl-1H-pyrazole-3-amine (1.2 eq.)
are dissolved in degassed dioxane (2.5 ml) and heated to 80 °C. Chloro-
(di-2-norbornylphosphino)(2-dimethylaminoferrocene-1-yl)palladium (i
(5.9 mg) in degassed dioxane (1 ml) is added and the reaction mixture is
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stirred 3 days at 100 C. The reaction solution is
pored into water and 20 extracted with

woredobpke78ert . - butyl ether. The conbi ned organi BCT/BFEOE006649

are dried over MgSO4 and the solvent is renoved in
vacuo. 2-Bronp-5- isobutoxy=gyridine is obtained after
reversed phase colum chronmat ography (water /
acetonitrile + 0.1 % TFA) as a yellow oil in a yield

et T ineanioflls. He bR EReAbhes

2B @y 2cetad (B0 Myd fithiated 00eB8elitadThe solvent of the filtrate
sodiumtert.-butyl ate and 1-ne

Hsgyrrwz/@rienafagnpn@ (%“@&%@P§SLE§O@YHPBQB@)@QIPW'§'neS@ -yll-(1-

mﬁﬁ-ﬁy%%@g%%%n@rt%f?ﬁtl? Bbtfné after reversed phase

PESIEEN mbh?mdgrmiﬂmhmrem@éwtbnme& 0-1y¥%) PEA) asliovamge
(rn) %assed di oxane

{ PoNdGE S bield of RS S oL (memeg Chrt 51 s Eliprgethod
WM,@?@'%'P ?%Br@a(m_gqr)) IS quenched W th ethyl acetate

ano and filtrated over celite.

TheNNMRUEMS ot dd, B80f HZ):a8 fpprs) Qawe(@pwml 8.020 4d,utH, J=2.9
| sobut oxy- pyri di ne-2-y

I(—prﬂa&&s €. 2] y=8. 9&’1’2})67(5 éf yTH, s/=8b2 Hzﬁeﬁ%@t@?” 1H, J=2.9

R RSB gl i LR H 1 328 B D8 B s (@
THA) Jas 20/, m(@@e@ee 170 @&, BH)l d of 33 % HPLC

(method ©: 1.57 mn; LGM (nmethod A): 0.936 m n,
247.15 (MrH+); 1H—NI\/R(DI\/BOd6 500 MHz): b[ppnj

10. 289 7.858 (d, 1 H J=2.9 5 Hz),
Eééﬁ‘-&'é?&mzm 7(282(d 1H396H)z)6107
(F*re;iarlaltlodﬁ?{i&(M@thoSy-&lrﬁe(wl - xy)B- ﬁﬁéntﬁw-pymdjme -2-yl}-

J=6.5 Hz 2.058-1.9/8 (m 1 H), 0.982 (d, 6H  J=6.8
Hhiazole-2=W=amine BA2B )epar at i on of

[ 5- (4- et hanesul f onyl - phenoxy) - pyri di ne-2-yl ]-(1-nethy
-1 H pyrazol-3-yl)-amne ("A27") 15 ON O ZN "

J

Step A: 5-Chloro-3-pyridinol (382 mmol) is dissolved in concentrated
H,S04 (375 mi). At 5 °C concentrated nitric acid (25 ml) is added. The
reaction is allowed to warm to room temperature over 3 hours. The
reaction solution is pored onto ice water (5000 ml). The precipitate is
filtered, washed with water and dried over night at 40 °C in vacuo. 5-
Chloro-2-nitro-pyridine-3-ol is obtained as yellow powder in a yield of 74 %.
Mp.: 97 °C; LC-MS (Method B): 1.35 min, 175.1 (MH").
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IS HN N O 20 Step A: 2-Brono-5-hydroxypyridine (2
mol ), 4-fluoro-phenyl nethyl- sulfone (1. eq.) and (

WK200084q784 eq. ) are dissolved in DVMSO (4 nl). TPET/EP2008/006649

r_eaction solution is heated for 10 min to 180 Cin the
m crowave. The reaction is-@2Futed with

di chi oronet hane and extracted with 1 N NaCH and 25

br| ne. The organic layer is dried over MgpSO4 and t he

Stardhcs St e iFfBryn! e BRgBsiseqes [nTHF (35
g.lt%pa%r{beﬁltp%h?rpho@ehm 1§ BABHOBTCHRERY - Qfmopam (A eq. ) is

acetate) as a colorless powder in yi el d of
vadddrlat Q 6t mr addition7af diitert.- Daiyl@ocimrh@w%e (119 @9} in

O BF g Tl e rRaf ORI suriRd vEhonrs ) 0 oG, The solvantls

POFHAD. BeChlordat -
1- net\ﬁaq 1H py'rsazgloé@-% %hﬂ?gﬁ)% ﬂ-rﬁéth}/l eg?gtyzfsrgtéo Py

i i cﬂ:ﬁgmedeiﬁem@tme omomatﬁgraahn ('Pi%%lﬁ@d athylgeetate) as yellow

(E‘P"Jz'nrﬂ)y‘r%q A1 BR 2, p'ﬁfhg)@etgppre(t:)h)} SN rl\gée(rrpeet o A
| ) Rl idliogn @4 (MH'E.5. 9 ng) in degassed dioxane (1 n1)
is added and the reaction mixture is WD 2009/ 046784

PCT/ EP2008/ 006649 -71 heated for 1 hour at 142 Cin

tgﬁ%ﬂngcgoéﬁ‘é?? 3 10e m)eﬁgéé{y “P éf‘tﬁg %‘tg\%gg)e§ ni —Itp?gdlne (2 mmol)

fg"} (‘(Yi%,\'/‘éﬁ i Wfr'f(w i}, pheinsl (Reqyehd Iﬁzﬁ‘/@@(ﬂ)eq ) is added

nﬁhﬁyﬁaqthq? ?pyeh?%aktgg 2())/ %Dﬁhengh%ﬁé%gré\gé%e f(?zr X%hl é]'ﬁi%% reaction
LRl Sy ﬁf)lseedj @Qﬁ;%bw@c@wﬁwmm}an o ettter. The

as orange powder in a_yi
OEoﬁﬁ)ﬁéd ffehodreOvasted with brine. cirigd Vﬁ:}’tMga\é‘; nd the

?ﬁg\%ngsgfﬁ?;f\gedl i \Szbcuo&dgg]\}l_l%ﬁk ﬁﬁ'\r{ﬁ%g hggg) %}o 5S
pﬁ% %}8 Byaqbne |§§rb9a|h|§d aftér églfhnw chﬂorhbtogfé?pﬁl,/ ('H@ptane/ethyl

J%\&eﬁatdﬂzas yéllde®il(id a vield Qf:?@ %. ML&én@@@od Q:() 3. 0|.?| mln LC-
S 315 Tmatlad R): 180, o159, (5. 39 15 Exanple

Step D: 3-(2-Methoxy—1-methyl-ethoxy)-2-nitro-5-phenoxy-pyridine (0.4
mmol) is dissolved in acetic acid (1.5 mi). After addition of water (1.5 ml),
zinc powder (6 eq.) is added and the reaction suspension is heated to 100
°C for 90 minutes. The reaction suspension is cooled to room temperature
and filtrated. The filtrate is pored into 3.5 % NaOH (30 ml) and extracted
with dichloromethane. The combined organic layers are extracted with
brine, dried over MgSQ, and the solvent is removed in vacuo. 3-(2-
Methoxy-1 —methyl-ethoxy)-S-phenoxy-pyridine-Z-yIamine is obtained as
yellow powder in a yield of 64 %. HPLC (method C): 1.51 min, LC-MS
(method A): 0.923 min, 275.15 (MH").

Step E: 3-(2-Methoxy-1-methyl-ethoxy)—5-phenoxy-pyridine-2-ylamine (0.28
mmol) is dissolved in THF (4 ml) and 1,1'-thiocarbonyldiimidazole (4 eq.) is
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Preparation of
[ 3-(2- Met hoxy- 1- met hyl - et hoxy) - 5- phenoxy- pyri di ne- 2-yl

w0 2000h0iagol e- 2-yl -amine ("A28") 20 1 I N S N PCT/EP1D08/006649

25 Step A: 5-Chloro-3-pyridinol (382 nmol) is

di ssol ved in concentrated H8o4 (375 n). At 5 C
concentrated nitric acid (25 m) is added. The
reaction is allowed to warmto roomtenperature over 3

h
(8500 TR Y U200
vaddedahdrstioed 2ihoers atreomieghperaturéO VWaten (& enlpis ddded

Chl oro-2-nitro-pyridine-3-ol is obtained as yell ow
derrasies ik llenigromethane e Combimed orosiq erfoare

st Bl el bribhiabr 1SR AROAEATETemoved in

SVaEI'Uwr[@)—(Z-Memomy-pymemwmtsexy -H-phé&noxyepyridin-yiF-stubuss is

= E R A O N S
?@@ﬁ%ﬂﬁo@%)‘iﬂ 4% hdin- $34 Y53kAe carboxyl ate (1.5 eq) in

t he reacti on |s stirred five hours at 0
C. The solvent is 5 renpved in vacuo.

Siah o - el e B e B h ke e ihiqurea
cigy kiee))as @)ss@ﬁ/édeiHB’IWF @ %I&%ddrbrﬂobﬁ sb&am‘ehlyae (o eq. 55

LC (nethod C): 1.
nYanin vzatar)as e(dded)ancletlrm@ﬁ\ree hours at 100 °C After coollng to

cropi Shrgpsratice Tec e S e RO Welgrardi BYgatied
eWith nictiyKeAdbutd eﬂ‘ﬂer) The @ffisifled oTQQnibQﬂ@sleg%ré $vashed

heat ed to 100 Cin the mcrowave for 45
rwiil briee arsl @m@pNQhMQ§% &g sq’wentwatr%moaﬂ@ "'éXWl&?:t[@d?-

f A e R e S e
("A28") is obtained after reversed phase column chromatography
(acetonitrile / water + 0.1 % TFA) as yellow solid in a yield of 46 %. HPLC
(method C): 1.80 min; LC-MS (method A): 1.72 min, 358.15 (MH"); H-
NMR (DMSO-dg, 500 MHz): 6 [ppm] 7.739 (d, 1H, J=2.3 Hz), 7.477 (d, 1H,
J=3.9 Hz), 7.421-7.369 (m, 3H), 7.142-7.087 (m, 2H), 7.025 (d, 2H, J=8
Hz), 5.408 (br, 1H), 4.737-4.696 (m, 1H), 3.639 (dd, 1H, J=6.5 Hz, J=10.6
Hz), 3.505 (dd, 1H, J=3.6 Hz, J=10.6 Hz), 3.3 (S, 3H), 1.268 (D, 3H, J=6.4
Hz).

The two enantiomers can be isolated after super critical fluid
chromatography (column Chiralpak AD-H with solvent system CO;
methanol)

First from column [3-((R)-2-Methoxy-1-methyl-ethoxy)-5-phenoxy-
pyridin-2-yl]-thiazol-2-yl-amine ("A28a");

second from column [3-((S)-2-Methoxy-1-methyl-ethoxy)-5-phenoxy-
pyridin-2-yl]-thiazol-2-yl-amine ("A28b").
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solvent is renoved in vacuo. 3-(2-Methoxy-1
- met hyl - et hoxy) - 2-ni tro-5- phenoxy-pyridine is

w@bdoaiomass af t er col unm chromat ography ( hept anepet/hp1008/006649

acetate) as yellowoil in a yi,eld of 22 % HPLC

(method C): 2.03 nmin; LC 20"NMS (nmethod A): 1.99 nin,

305.15 (MH). Step D

3- (2- Met hoxy- 1- et hyl - et hoxy) - 2- ni tr o- 5- phenoxy- pyri di

ne (0.4 mml) is dissolved in acetic acid (1.5 m).

After addition of water (1.5 m), 25 zinc powder (6
ed and the reaction suspension is heated to

eGxampleZied . is he

o BB P DL e S RB BB B riazole 2
f{Lammtee("iazoppred into 3.5 % NaCH (30 nl) and

extracted wth dichloronethane. The conbi ned organic

| ayers are € hyh 3@-R(ine, dried over MgSO4
and the sol |s rlenmo ed/Lh acuo. 3-(2-

Met hoxy- 1- methyyt - et h phRnoxy- pyri di ne- 2-yl am ne
is obtained das vyello poWder in ayield of 64 % HPLC
(method ©: 1.51 miny"LCGMs (method A): 0.923 mn,
275.15 (M#). 35 Stap E:

3- (2- Met hoxY- 1- et et hoxY) - 5- PhenoxY- pyri di ne-2-Yl a
mne (0.28 mmol) issolved in THE (4 m) and

1,1 -thiocarbonyl diimdazole (4 eq.) is WO 2009/ 046784
PSTéERZSEIBhb@@&Af@itro-WicHwE}éebl (Fremmeel}is dasalgedin dhA S5

1} 288 tAPhIIEROPTY 64 P Aot STeErtlitatpBHaGH £ jspaded
addgdc, @Hfér%dtﬁm Sﬂd%ﬁhbdt)%‘id&mbhﬂafé (1Theq) i in THF (10

conbi ned organic |ayers are” washed with brine and
dml)edhe\veactlagssélstlrrmiefl\ea)hcmrﬁtatl05, G ehlos salvent & feaeued in

1-nmeth - 2-

A SR 5y GOREERATCH R bt Pne it Epfidse fer
7 (h th?ver‘eﬂw Ié&ta a lbwlbdh in a yield
A ﬁw P oetbotiin
[ 8f 74 MHﬁ’d»@/(rmeMG} ?e%@%p) 6-MBdmathod )i di3T. puRy |
%E 02mml)|s di ssolved in DM (1 nm) and

Z Idehyde(lOeq , 55 %in water) is added
and stlrred three hours at 100 C. After cooling to
roomtenperature the suspension_is_ pored.i

| SdenEt @rcamo&wqe%rety selhp iR (f Bapgel is
etd'ikes 1veU“.‘ﬁ 1%&1)0%2%4&3%3@?5.%? aeoaansg) |S"‘é<§&bd The

ne and |ed over vent 7i's renoved in
Vmwlor{ i3-Heated to 100 °C in the microwave for 45 min. The reaction

solution is pored into water and extracted with methyl-tert.-butyl ether. The
combined organic'layers are washed with brine, dried over MgSO4 and the
solvent is removed in vacuo. 3-Cyclopentylmethoxy-2-nitro-5-phenoxy-
pyridine is obtained after column chromatography (heptane/ethyl acetate)
as yellow oil in a yield of 94 %. HPLC (method C): 2.31 min; LC-MS
(method A): 2.48 min, 315.15 (MH").

Step C: 3-Cyclopentylmethoxy-2-nitro-5-phenoxy-pyridine (1.2 mmol) is
dissolved in acetic acid (4 ml). After addition of water (4 mtl), zinc powder

(6 eq.) is added and the reaction suspension is heated to 100 °C for 90
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W@ k@ee4ed unn chr omat ogr aphy

Met hoxy- 1- net hyl - et hoxy) - 5- phenoxy- pyri di ne-2-yl]-thia
zole-2-yl-amne ("A28") is obtained after reversed
(acetonitrile / REI/BP2088/006649
0.1 % TFA) as yellow solid img_yield of 46 % HPLC 20
(method ©): 1.80 mn; LCM (nmethod A): 1.72 mn,

358.15 (MH); 1H NWR (DMSO d6, 500 MHz): 8 [ppn

7.739 (d_1 H J=2.3 Hz), 7.477 (d, 1 H J=3.9 Hz),

7 raiputes. Jbe reactigrpuspensionds ogaleditp ropfn temparstyre,and

a8, e 28080818 24 el PRl e

Hdlclﬁ&o%éﬂhané =TRe @ohiMined obgarsic IAfdrs ate &RfFatlad With brine,

J=6.4 Hz). The two enantioners can be isolated after

s@ved ameriMgaP. endithe 3ph@ntdengrogved inyvaes. @m

%Jgfd@g%ﬁ%mgtbﬁe%o%/%yrﬁﬁeﬁml%e ré‘aobqgnlmed) as yellow

[ %oos(dahﬂawm@ﬂeolc‘/mmc Ay £) 51 BBEARKY-C-MS (method
pyridin-2-yl]-thiazol-2-yl-am ne ("A28a"); second from

cu ?n48ﬁ3n(f(§)352 MEYVIRbXy- 1- et hyl - et hoxy) - 5- phenoxy-
35 pyridin-2-yl]-thiazol-2-yl-amne ("A28b"). WD
2009/ 046784 PCT/ EP2008/ 006649 -74- Exanple 24

F’IER@@ID&B' G@cl@bentylmethoxy—s phenoxy-pyridine-2 %/Iamlne (0.97 mmol)
(3-cycl op enté_ y- 5- phenoxy- pyri di ne- -t h| azoI
e@dns§vagﬁl,|ﬂ HF mw gnm 151 -thqqcpqrbqgmlqjlmd@z

5 r

ST PR BB T 79

cggutepemq/d;tmmammjur$ gt temlnm temp@datgde \Watér (QfOAcht)ew added

addi - but yl azodj car boxyl at e .5 eq) in

TRRY raeE i detdoraiethasi. Thedombbad orguTidava are

0 Wash&@&wiae b)’lﬁ@tan'dsdr‘i@dTBV§rdMgBO4. The solvent is removed in
vacuo. (3-Cyclopentylmethoxy-5-phenoxy-pyridine-2-yl)-thiourea is
obtained as yellow solid in a yield of 70%. HPLC (method C): 2.24 min;
LC-MS (method A): 2.372 min, 344.15 (MH").

Step E: (3-Cyclopentylmethoxy-5-phenoxy-pyridine-2-yl)-thiourea (0.68
mmol) is dissolved in DMF (3 ml) and chloro-acetaldehyde (1.0 eq., 55
% in water) is added and stirred three hours at 100 °C. After cooling to
room temperature the suspension is pored into ice-water and extracted
with methyl-tert.-butyl ether. The combined organic phases are washed
with brine and dried over MgSQO4. The solvent is removed in vacuo. (3-
Cyclopentylmethoxy-5-phenoxy-pyridine-2-yl)-thiazole-2-yl-amine
("A29") is obtained after reversed phase column chromatography
(acetonitrile / water + 0.1 % TFA) as yellow solid in a yield of 43 %.
HPLC (method C): 2.03 min; LC-MS (method A): 2.22 min, 368.15
(MH"); "TH-NMR (DMSO-dg, 500 MHz): 8 [ppm] 7.705 (d, 1H, J=2.1 Hz),
7.509 (d, 1H, J=3.9 Hz), 7.387 (t, 2H, J=7.9 Hz), 7.32 (d, 1H, J=2.1 Hz),
7.143-7.119 (m, 2H), 7.029 (d, 2H, J=7.9 Hz), 3.992 (d, 2H, J=7.1 Hz),
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vacuo. 5-Chl oro-3-cycl opentyl nmet hoxy-2-nitro-pyridine
is obtained after colum chronmat ography (heptane /

werdwhaoet ate) as yellow solid in a yield of 7dr/8#2008/006649

HPLC (nmethod C): 2.23 mn; ggBI\{S (method A): 2.27 mn,
20 257.05 (M#). Step B:

5- Chl or o- 3-cycl opent yl net hoxy-2-nitro-pyridine (1.3
nmmol) is dissolved in DM (10 nml), phenol (3 eq.) and
K2@83 (b4, ¢id),)2. 469@@&1(?THIEI) 128586&8%9(@!11 ,i2H)he&1ed1 5a7
100 v or 45 min. The reaction

8T' ‘%Hbm gg?p@é@? ?E')Water and extracted with

net hyl -tert.-butyl ether. The conbined organic |ayers
are washed with brine, dried over MgSO and t he

sBEkanpilei26 renoved i n vacuo.
3-Cycl ogent | et hoxy- 2-ni tro-5-phenox pyr i

obteRaratoR o &9 @8?m|%yﬂyf'9|?§r%@’#)atbrﬂﬁ ¢r8pxl@mm@t(w30"
acetate) 30 yellow oil in a yield of 94 % HPLC
(method O): mn; LCGMS (nethod A): 2.48 nin,
315. 15 (M) p C

3- Cycl opent yl et hjoxy- 2- nltro 5 phenoxy-pyridine (1.2
mmol) is 35 dis tic acid (4 m). After
addi tion of water (l# ng powder (6 eq.) is
added and the reacti Ns}\em5| on is heated to 100 C

for 90 WD 2009/ 04678_4 PO_W EP2008/ 006649 -75 mi nut es.
T K P RS RS K (Y uioh &ORREkeS T8 titkded mi
(§|Qd KaH @ﬂq &i(t 6@%t§§jsd@rfsfbn foh IRj“dl@P@Pﬁi‘FlH?ﬁeadd-@%ﬁ After 30 min

nbi ned organi c ayers are extrac bri ne
dbe@zylbWIdwd$O4e@MB atlded anddhe reactiamsalation is sticed 24

catuhdneaeepHon SRy R BPRrn T yalpt AhH Sxfeute R mctny:-
(=t medyI@thed The dBrbined-dfganiteibies ad)drisd 46 Na80, and
285.15 (MH). 10 Step D:

3theysalugrinis yemevaeiy vgcme%@qnzykﬂxm-h@momy@ﬁmels obtained

19457 o4 TBir bRy SRR bR BT i B0 3

r @asthodnCya.01 ingin; LE-MIS (madoaz\)homﬁmuszzm NMKZH-H 020
eq.) is added and stirred 2 hours at room
tenperature. Water (250 ml) is added 15 and extracted

Wsidp Bl SBHRBYABFombNSRATD(128 RSBl $8rE-ar
butylate (1.4 eq.), tris-(dibenzylideneaceton)-dipalladium (0.1 eq.), bis-
(2-diphenylphosphinophenyl)-ether (0.4 eq.) and 2-amino-thiazole (1.5
eq.) are filled under nitrogen in a microwave reaction vessel. Degassed
toluene (45 eq.) is added. The reaction suspension is heated for 60 min
to 150 °C and 60 minutes to 180 °C. Ethyl acetate is added to the
reaction suspension and filtrated over celite. The solvent of the filtrate is
removed in vacuo. (5-Benzyloxy-pyridine-2-yl)-thiazole-2-yl-amine
("A30") is obtained after reversed phase column chromatography (water
/ acetonitrile + 0.1 % TFA) as orange oil in a yield of 34 %. HPLC
(method C): 1.69 min; LC-MS (method A): 1.44 min, 285.15 (MH"); 'H-
NMR (DMSO-dg, 500 MHz): & [ppm] 11.108 (s, 1H), 8.072 (d, 1H, J=2.9
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washed with brine and dried over MgSOH. The solvent is
renmoved in vacuo.

W@ 200094d78pent yl met hoxy- 5- phenoxy- pyri di ne- 2- yl BET/RP2908/€)6649

a is obtained as yellow sol |./d7 inayield of 70 HPLC
(method ©): 2.24 min; LC M (nethod A: 2.372 min,
344.15 (MH). 20 Step E:
(3- Cycl opent yl met hoxy- 5- phenoxy- pyri di ne-2-yl)-thioure
aHz),. BS00FRTEUY (hg :m)ss's'mzew 383 laware)s 339-a8R0 (m, 2H),
EI or 0- ac aI dehyde é CH %in water) is added
o4 (d. r1 473 Be). o826 (ht 1 04)"%:5 Hgh er1 3@ 2k to 25
roomtenperature the suspension is pored into
ice-water and extracted wth nethyl-tert.-butyl
eExamplé@5ks onbi ned organi c phases are washed wth

bri ne and dried over MgSOH he solvent is renoved in
v g’ée%arapgn of [3-(2- methoxy—ethoxy) -5-(pyridine-3-yloxy)-pyridine-2-yl}-

+ph di 2-yl)-thi le-2
%ﬁ;g%grﬁ_y' %@quwﬁ enoxy- pyri di ne-2-yl)-thiazol e-

obt ai ned after reversed phase
O ( cetonitrile / water + 0.1
i®yyd of 43 % HPLC
thod A: 2.22 mn,
368.15 (MH); ( , 500 MHz): 8 [ppni
7.705 (d, 1 H J=2.1R), 7. 509 (d, 1 H J=3.9 Hz),
7.387 (t, 2H, J=7.9|Hz), 7.32 (d, 1 H J=2.1 Hz), 35
7.143-7.119 (m 2 7.029 (d, 2H, J=7.9 Hz), 3.992
(d, 2H, J=7.1 Hz) WD 2009/ 046784 PCT/ EP2008/ 006649

( g?epgﬁg%799@{3.2%n.g§7py%@¢3.g§9.%§§ ARt By rE4300

Exayahe trﬂﬁwer@l;ﬂﬁ HiR(2 @Q )adnd ethyleneglycolmonomethylether (1
(5- benzyl oxy- i ne- 2- g )-thiazol e-2-yl -
( eadds pdded, at § 1fter additiprof gi-fert. butylazodlcarboxylate (2 eq)

2- [

P BN (OREEh 1L ot & B BHpkP (. The

peoltht i) rensovastiiadvactibt 8rCRIBraH3A(2-methoxy-ethoxy)-2- nitro—
pyridine is obtained after column chromatography (heptane / ethyl acetate)
as yellow solid in a yield of 90 %. HPLC (method C): 1.59 min; LC-MS

(method A): 1.47 min, 233.1 (MH").

colum chro
% TFA) as yello
(met hod O):

Step B: 5-Chloro-3-(2-methoxy-ethoxy)-2-nitro-pyridine (2.6 mmol) is
dissolved in DMF (12 ml), 3-hydroxypyridine (3 eq.) and K,CO3 (4 eq.) is
added. The reaction is heated to 120 °C in the microwave for 45 min. The
solvent is removed in vacuo and dissolved in water (200 ml) and extracted
with methyl-tert.-butyl ether. The combined organic layers are washed with
brine, dried over MgSO4 and the solvent is removed in vacuo. 3-(2-
Methoxy-ethoxy)-2-nitro-5-(pyridine-3-yloxy)-pyridine is obtained after
column chromatography (heptane / ethyl acetate) as yellow oil in a yield of
20 %. HPLC (method C): 1.23 min; LC-MS (method A): 1.18 min, 292.15
(MH™).



10

15

20

25

30

35

15 benzyl brom de (1.1 eq.) is added and the reaction
solution is stirred 24 hours. The reaction solution is

w@eroed4d7ed o wat er and extracted with nmet hyl -  PCT/EP2008/006649

tert.-butyl ether. The conbi_gﬁd_ organi c | ayers are
dried over Na2SO4 and the sol'vent is renoved in

vacuo. 5-Benzyl oxy-2-brono-pyridine is obtained after
col um chr omat ogr aphy as brown oil in a yield of 80 %

20 3{(@eVbtitd hax{12 5Ly NG
anBE@ 264«00 Wx@et x@ -miutm LEyNBiner®iyng )-pyridihed0.52

5@@?&% ®§§olzeﬁﬂra>ﬁﬁew?\p@t Gé@ §Q)-Aftermsldition of water (1.5 ml),

PRRR M6 3 S YS Blfed pnd 18 reagidl Saddension is peated to
( 208 °GHenPDpPhivsIpds. ﬂ'dﬁlmay:ha)n @ubﬁénér@n% eqol)edét@droom
2amnoth|azoegﬁq are filled under nitro

teraportyg @b Tialed e U'E@%IS PaegBioed 5 todNahk( ) and
CBla B g PR T USRBIR oA DRl eashec

aw&h wriee| driad dvdr MgSDeaBo the solvienb issrespeves] invaoud. 3-(2-

f t ed I . Th I t of the filtrat
v W%\ég{:gg;%yrll |(rere 3- yl%x?fpyﬁ(ﬂne% ylamelne I|s o{)?alr?eé gs

(ﬁelﬁ%&%iﬂ@ééﬂ&a f & % e gﬁwatrﬁfoobz @4M'mff\'TL@eMS (method

A30" bt ai ne after versed phase col um
CM cﬂrﬁﬁognaaﬁg 16WdMidT). / acetonitrile + 0.1 % TFA) as
orange oil in a yield of 34 % HPLC (nethod C): 1.69
mn, LGM (nmethod A): 1.44 nmin, 285.15 (MH); "H 35

5 OS5 o ) S A g o o

mmolylsamQSMVadm TmF (?H)n,l) andi12--thisgarbomyldliF)idazole (4 eq.) is

(e T tedconduon s tiets gyt 3 TnFBO 2088 ) is

Pé@@@d ahd @firret 4 hours at room temperature The solved |s removed in
[ 3- (2- net hoxy- et hoxy) - 5- (pyridi ne-3 di ne- 2-

yyacuo gnchwater .50 mbris ﬁéded@m ?Xtéﬂfﬁ% ¥\Nis orwethane

1Ph905|n"fb|ned organic layers are washed with brine and dried over
MgSQO,. The solvent is removed in vacuo. [3-(2-Methoxy-ethoxy)-5-
(pyridine-3-y|oxy)—pyridine-2—yl]-thiourea is obtained as yellow solid in a
yield of 69%. HPLC (method C): 1.15 min; LC-MS (method A): 0.9 min,
321.15 (MH").

Step E: [3-(2-Methoxy-ethoxy)-5-(pyridine-3-yloxy)-pyridine-2-yl]-
thiourea (0.34 mmol) is dissolved in DMF (1.2 ml) and chloro-
acetaldehyde (1.0 eq., 55 % in Water) is added and stirred 90 minutes at
120 °C. After cooling to room temperature the suspension is pored into
ice-water and extracted with methyl-tert.-butyl ether. The combined
organic phases are washed with brine and dried over MgSO.4. The
solvent is removed in vacuo. [3-(2-Methoxy-ethoxy)-5-(pyridine-3-yloxy)-
pyridine-2-yl]-thiazole-2-yl-amine ("A31") is obtained after reversed
phase column chromatography (acetonitrile / water + 0.1 % TFA) as
yellow solid in a yield of 37 %. HPLC (method C): 1.17 min; LC-MS
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1-1 O Step A: 5-Chloro-2-nitro-pyridine-3-o0l (86 nmol)
is dissolved in THE (300 15 m) and tri phenyl phosphin

w@ 2000049786and et hyl enegl ycol nononet hyl et her (1 PEHEP2008006649

added at 0 C. After addition of

di -tert.-butyl azodi carboxyl a7®-(2 eq) in THE (100
m), the reaction is stirred five hours at room
tenperature. The solvent is renoved in vacuo.

olTalr R Lrie 7 MRy S R S IR EiReRde 0 i
aindt 0. 40@5(syﬁHb <8/\475P|(d d1 HNJ=R. wwi)dsca‘gs%cf/m HREE.3 Hz,

(et hod O): % 47 mn,
2334ﬁ f('M—I—?)83$(bejf‘B J"2 3 HZ 7.558- 7 533 (m 1H) 7.500-7.475

i oFLY ggéjggiﬁrg-%sﬁﬁh%?ﬁ@‘m O5yF 1) % 208 € 2n,
3Jh4@rrqzyr3mﬂ(tn2H(3 2% NzpE3s@EBHY eq.) is added.

The reaction is heated to 120 Cin the mcrowave for
45 min. The solvent is renoved in vacuo and di ssol ved

i vvatqr 00 m) and extracted wth
n&m -butyl ether. The conbi ned organic |ayers
apgepiatiel oM5-4-nethaAesaifdrig- gﬁ‘éﬂbxWrﬁétﬁokiﬂ%thoxy)

solvent is renoved in vacuo.

MBYIdRG=ZeyirdRigFole-2ryt-amnine (B\32 )Jll ne- 3-yl oxy) - pyri di ne
is obtained after colum chromatography (heptane /

et hyl acetate) as yel I ow oi | in ayield of 20 % HPLC

(method C): 1.23 B d A: 1.18 mn,
292.15 (MH). /@ c 46 CT/ EP2008/ 006649
-78 Step C Os

3- ( 2- Met hoxy~ hoxy) 2 nltroH5 (pyr| di ne- 3-yl oxy) - pyri
di ne (0.52 Sol ved in acetic acid (50

eq.). After addltlon\of water (1.5 m), zinc powder
6.3 eq.) is added ad the reaction suspension is

(
h 05.C.for .90 Th i ‘
S5t St B ST S o
I
ot e 42 2 i gparsh e @ 20)oR,

oegaris addageTbe aeacticasisdieated td 180i°hein tbeure@rmeve for 45
e Solv 1S I eer

nd t ed | n.yva 3= (2-
VBRORGE Sesian sl is Sl el ARl Rimaad 51y Mety
e tdrf -} tRABE Bfe d8mBRIddd¥rginic lafer aieeldsivdd Adh%rine, dried
HPLC (nethod C): 0.44 min, LG M (nethod
over MgSQy, and the solvent is removed in vacuo. 5-(4-Methanesulfonyl-
phenoxy)-3-(2-methoxy-ethoxy)-2-nitro-pyridine is obtained after column
chromatography (heptane / ethyl acetate) as yellow oil in a yield of 15 %.

HPLC (method C): 1.65 min; LC-MS (method A): 1.534 min, 369.1 (MH").

Step B: 5-(4-Methanesulfonyl-phenoxy)-3-(2-methoxy-ethoxy)-2-nitro-
pyridine (0.39 mmol) is dissolved in acetic acid (4 ml). After addition of
water (1.2 ml), zinc powder (6.3 eq.) is added and the reaction suspension
is heated to 105 °C for 90 minutes. The reaction suspension is cooled to
room temperature and filtrated. The filtrate is pored into 3.5 % NaOH (30
ml) and extracted with dichloromethane. The combined organic layers are

washed with brine, dried over MgSO, and the solvent is removed in vacuo.
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A): 0.46 mn, 262.15 (M#). Step D
3-(2- Met hoxy- et hoxy) -5-(pyri di ne-3-yl oxy) - pyridi ne-2-y

wWo 200005760. 48 15 nmol ) is dissolved in THE ( 7pai/EPZNgl006649

1, 1" -thiocarbonyl diimdazol e d- eq.) is added. The
reaction solution is stirred days. 32 % NH4OH (20
eq ) is added and stirred 4 hours at room
erature. The solved is renoved in vacuo and water
n& Me)ha@e%d@@w ahdnM)f&&(ﬂ-methbxy?eﬂioodyb-pyndiabk&wmm|ne is

BLRE0 B aDIT viS el ef i, PFL melbnd CF V. Lo-

[ iM$ %ni&ﬁdswm-@tsb%w 339,15 (MH" )}
(pyridine-3-yl oxy) - pyrldlne 2-yl]-thiourea is obtained

as yellow solid in a yield of 69% HPLC (nethod O):
éisjgp &5 (4-NidRah SEHERY-BhenSky}- 312 metRbxy-Sthoxy F pliiding-2-
e(ramwb(bw»hrﬁbwwwsséwéexﬁ THmes. § rW QR 1 Y4 @dé;ﬁgﬂl—

y:ﬁild-thlourea . i;l) is dissolved |nD|\/F
midazsaie (4 me)tlalaﬁéle;dd hereactian soleords stimmed 8rdayiss 32 %

TN g M bt B8 Aocllts sl s erbesatae Water

i 1150 rm;riw@deﬂ:r and @xBUEIeAOVES dWhidrofRithdhe L BRd comyirYéd
ether. The conbined organic phases are washed w

bOrgrNia fRyeds iase Wasbedwiorring laad disd/eyar MgSD@naihe<$oNent is

LT e —

Olpyﬂdm@qf]tthrour@d & ém@|ne'tﬁa$)bﬂﬁm onlmu ield of 75%. HPLC
chr omat o&r aﬁﬁﬁ (acetonitrile 1 % TFA) as
)

y&Methpd; i - CeMP Ufle@pd%) Hpibn”(lﬂe%%% IHY. 17
mn; LCMS WO 2009/ 046784 PCT/ EP2008/ 006649 - 79
(method A): 1.07 nmin, 345.15 (MH+); 1H NVR ( DMSO- d6,

5@ pvR: ) 5- smewpmpsamomdeﬂoxﬂw (28né:tﬁ?>xf(¢thd>tjz) pynaarze-

H@m@@f’%@) d278 Ig |s5§|§sazpf§d in ng/ﬂgﬂ baad 4:%2 rg( m

Zal:etaTdé@ﬁﬂe(ﬁ 1 %I(—JIH 55@%113/\/5@& ad?]?%% rﬁj({ stjrrré;il_ttﬁgﬂo rs
Ha) 108. °®39\f(e$ ,coBling t(Emmlterr@erétue@measwspersion is pored

B S ARSI IR AT lﬁwnr%)%)n}l?i_er(tgbt%$ 28\@‘ P Whlbined
organic phases are washed with brine and dried over MgSQ,. The
solvent is removed in vacuo. [5-(4-Methanesulfonyl-phenoxy)-3-(2-
methoxy-ethoxy)-pyridine-2-yl]-thiazole-2-yl-amine ("A32") is obtained
after reversed phase column chromatography (acetonitrile / water + 0.1
% TFA) as yellow solid in a yield of 22 %. HPLC (method C): 1.52 min;
LC-MS (method A): 1.37 min, 422.15 (MH"); "H-NMR (DMSO-ds, 500
MHz): & [ppm] 10.272 (s, 1H), 7.906 (d, 2H, J=8.8 Hz), 7.853 (d, 1H,
J=2.3 Hz), 7.462 (d, 1H, J=3.7 Hz), 7.44 (d, 1H, J=2.3 Hz), 7.201 (d, 2H
J=8.8 Hz), 7.087 (d, 1H, J=3.7 Hz), 4.261 (t, 2H, J=4.5 Hz), 3.764 (t, 2H
J=4.5 Hz), 3.333 (s, 3H), 3.184 (s, 3H).

Analogously to examples 23-27 following compounds are obtained



10

15

20

25

30

35

10 pyridine-2-yl]-thiazole-2-yl-amne ("A32") ON S
0"s N OOHI15 Step A
WG 20bloa7e4 3- ( 2- met hoxy- et hoxy) - 2-ni tro- pyri di NECT/BPBI08/006649
mmol ) is dissolved in DVF (12 nl),
4- (et hyl sul fonyl ) phenol (37 eq.) and K2C38 (4 20 eq.)
is added. The reaction is heated to 120 Cin the
m crowave for 45 min. The reaction solution is pored
into water and extracted with Methyl- tert.-butyl
ether. The conbined organic | rs—are—washed—with

AAR
TVWCASTTO O VW LI}

brineo. dr|ed over Ngom®aadErHRICESEyent is remoyed in

A-Nbt kK

cue—5—t4—Methanesutfonyt—25
pherﬁﬁ@) - B-(2- net et hoxy)-2-nitro-pyridine i$

pbt ai ned after col chr omat ogr aphy (heptane / |et hyl
acetate) as yell ow™s inayield of 15 % HPLC
met hod C): 1.65 mgb LC-M5 {nmethod A): 1.534 min
369.1 (MH}). Step B NN

5- (4- Met hanesul fonyl - p y) - 3- (2- net hoxy- et hoxy) - 2-n
tro 30 pyridine (0.39 nvol)NH s dissolved in acetic
acid (4 mf). After addition jof water (1.2 m), Zinc
bowder (6/3 eq.) is added mfidd he reaction suspension
is heated|{to 105 C for 90 niafites. The reaction
suspension is cooled to roomtenperature and
iTeRgped| The filtrate is pored into 3.5 % NaOH|(30
35 m) and extract ¢d th di chl oronet hane. The
tonbi ned grganic | ayers are washed with brine, dried
ver MJSO4 and the sglvent is renoved in vacuo. WO
’009/ 046784 PCT/ EP20@8/ 00664%_ -

- (4- Met hgnesul f onyl - pt )-35(2- /thoxy-et hoxy) - pyr

O

(D)

ildi ne-2-yllam ne is obtigined as yellowoil in a yield
af 96 % F*(PLC (met hod C) N1, mn, LC M (nethad A):
Q.55 mn, {339.15 (MH). 5 Step C

8- (4- Met hanesul f onYl - PhenoxNy - 38 ( 2- met hoxY- et hoxY) - PYr

di ne-2- vyl ami ne (0.37 nmol )\-id di ssol ved in THE |(5.5
1) and 1,{1' -thiocarbonyl- diimdazole (4 eq.) is
ddeg—ftherreacttom sotution is stirred 3 days. 32 %
I—|40+A‘3(520 eq.) IS 8

Iiil and stirred 4 hours at room
K@Q“
NH

A

S

=5 —

- =z

enperaturge. Water

N

lIA36|I

|
K@O\/\O/\/N\
NH

N7 s
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10 (150 m)

di chl or onet hane.
wowr®bet78d t h brine and dried over

renoved i n vacuo.

[ 5- (4- Met hanesul f onyl

Is added and extracted with
The conbi ned organic |ayers are

pyridine-2-yl]-thiourea is obtained as brown oil i

yield of 75%

(
[

ridi ne-

(

Alter cool
por ed
met hyl -tert. - butyl
are washed

S

[

m

—~

HPLC 15 (nmethod C): 1.60 min; LC M

MySO4. The sPtWEPL008/806649

-phenox&?gé-(Z-nethoxy-ethoxy)-

n a

t HAG7A) :

- (4- Met hanesul f ony

2-yl']-thioureg £0.28 muol )_4+s di ssol ved in
chl oro- acdtal dehyde (L.1 Bq., 55 %in
i s added and st% K 20 at 100

ng to room tture t he suspension i
intg ice-water antheXtyacted with

m) and
ter)

bl vent i s

b- (4- Met hanesul f onyl - phenoxy)-3-(2 25

1.37 mn,_398.15 (VMHF). Step D

enoxy) - 3- ( 2- net hoxy- et hoxy

et her. ThﬁL;:nbined or gani ¢ ph
with brine and digredsover MgSOH4. The
renoved i n vacuo.\—/

) - py
DVF

C
S

ases

bt htyK§8'et
A32") is
nr omat ogr
bl | ow sol
n; LC-M
DVESO- d6,

2H, J=

L L=

o e
I
(&

noxy) - pyri di_pe
obt ai ned
hphy (acet o
din ayield
5 (met hod A) °
00 30 MHz): S
8.8 Hz), 7.853

pr reversed phase col um
file / water + 0.1 % TFA)
PLGS (et hod O :
427. 15 (M) ;
272 (s, 1 H),
T H,  J=2.3 Hz),
=3.7 Hz), 7.44 (d, 1 H J=2.3 Hz), 7.20]
Hz), 7.087 (d, 1 & %=3.7 Hz), 4.261 ({
Hz), 3.764 (t, 2H, \=1£4.5 Hz), 3.333 (s,
(s, 3H). 35 Analogously to exanples 23

7.

-2-yl]-thiazol e-2-yl-am ne

as
1.52

1 NVR

906

7. 462
| (d,

27

—thN/\/\/\3\< (@)

CT/ EP2008
A33" 5 |

006649
1 NH 0<), N'' S 1
0
X
NH

NéL%

\—/

conpounds a obt ai ned WO 2009/ 046784
fi;:ho. name and/or structure

IIA40"
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"A34" 15 NH N'' S 20 "A35" 25 NH ),,--1'S N'A36"
30 Or NH N'' S 35 WD 2009/ 046784 PCT/ EP2008/ 006649
W0 B89/04A87" O/ A -~NH 5 NH N)'---'"S vy "A3BT/EP2008006649
N' '"S15 U "A39" i 20 NH &"S "A40" 25
-83-
I|A41ll
ﬁ@
NH
A
\—/
IlA42ll
o}
W0
|
\QNH
s
\—/
"A43ll
SO,
X
NH
N)\S
\—/
IIA44II O
299 |
S/\\ e N
H
J
|
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NH N S 30 35 WD 2009/ 046784 PCT/ EP2008/ 006649 - 83-

"A41" 5 NH N"

S "Ad2" / 0 10\S,-o0 o/

WD 09/0448F NH 20 NNHH N' 'S y 25 "A44"

Li
" A4S

o NH 15
" RCTZBR20D8/006649

H O 30 35 WO 2009/ 04678%4PCT/ EP2008/ 006649 - 84-

llA4»5"
IIA46"
"A47|l
llA48ll —
SYN
H
‘ ~
S S Z o
| X
| P
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HN/\\ O5/--~0 N\ ~

15 "A4T7t'

wo\D020028046784 PCT/ EP2008/ 006649

N N

-0
N~ HO 20 "A48"
-85-
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56 H 10 Anal ogously to preceedi ng exanpl es

foll ow ng corrpounds are obtai ned

W@ 0onoidrse " A90"
(3-benzyl oxy-pyri di ne- 2- yI) o-ethyl -1 H pyrazol -

3-
1.

yl)-amne N N--<--Z
37 mn; LCVS (nethod A):
MrHH) ;1

1.0 mn;

no.

nane and/ or

PCT/EP2008/006649

15

HNN 20 HPLC (nmethod O):
281.15 nz
6 [ppnl 10.500 (br,

(
1

1
(

2
(

Hz,

H"A86"809 (dd, 1 H, J=1.5

H J=2.3 Hz), 7~366-7.
m 2H) . 7.188-%§\3 (m| 1
3=7.9 H2), N

3.684 (SP, 3H). 'A91 [
05

H,
3-cycl opgntyl oxy- pyri di

NMR (DVBSO-d6, 400 MHz):

7

yl) - (1- n8t hyl

J=5.0 Hz),

7. 496
271-7.2
1 H J=
5. 147 (

-1 H

pyr azol

- 3-|yl ) -am ne

30N O-N 35 HPLC (nethod Q):

2.

59 mn;

LCVS (net hod

1.09 nmin;

259.15 mz V|

4009/ 046784 PCT/ EP2008Y 006649

96 (MrHH) ;

(

DVBO- d6,

500 MHz):

(dd, 1 H, [J=1.3 He,

6
J

n 7.844 (br,

1H,

H- N\
7.68

=5.0 Hz),

7.529 (d, 1

H J=2.

(d,
54
5. 0
S,

)

D
R
5
1

Hz) ,"AB6173
Hz, J=7.7

(m 1 H,
1. 846-1. 74

H,

1
6

(d
Hz)
3.7
8 (

35
5

J=7.7 M),

6711(dd 1H J
. 4.909- 4.

=5.0
880

IlA87ll

"A88ll
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"A92" [3-(2-methoxy-ethoxy)-pyridine-2-yl]-(1-nethyl-1
H pyrazol-3-yl)-amine 10 ~OHNN N\ 15 HPLC

WO p@ohedsLC): 1.29 min; LCVS (nmethod A): 0.52 nPET/EP2008/006649

249.15 mz (MrH+); 'H NVR (DVSO-d6, 500 MHz): 6 [ppni
8.046 (br, 1 H), 38 (dd:92-H, J=1.3 Hz, J=5.2 Hz),
7.547 (d, 1 H J 7.261 (d, 1 H J=7.8

\%CD

-
d, 1
7

o~

6.739 (dd, 1 H, J=5.2 Hz, J=7.8 Hz), 6.624 (
:2—2\—5;() 2047199 (t,2H —J=4.06 Hz), 3.751
5H) , 37348 ' =

3-(4-neth
ret hyl -1 |
30 HPLC (1
rnn;, 345.1
ppm 10. (
=4.6 Hz),
=2.2 Hz), J
dd, 1 H, : : . 89
tz), 5.871 (d, 1 H, J= Hz), 3.764 (
H WO 2009/ 046784 PCT/ EP2008/ 006649

[ 5- (4- met_hansul fonvl - phenoxyv) -pvridine-2-v|1-
\ P4 T J 7 =7 — J 1

[d Ly =S ¢y S (v G

' Whes vud

pyridin-2-yl-amine S'a5~\ O~\N/ H-~N
Analogously to preceeding examples following compounds are obtained

no. name and/or structure
"A90" (3-benzyloxy-pyridine-2-yl)-(1-methyl-1H-pyrazol-
3-yl)-amine
7\
N

HPLC (method C): 1.37 min; LCMS (method A): 1.0 min; 281.15 m/z
(M+H"); "TH-NMR (DMSO-de, 400 MHz): & [ppm] 10.500 (br, 1H), 7.809
(dd, 1H, J=1.5 Hz, J=5.0 Hz), 7.496 (d, 1H, J=2.3 Hz), 7.366-7.336 (m,
3H), 7.271-7.254 (m, 2H), 7.188-7.151 (m, 1H), 7.077 (dd, 1H, J=5.0 Hz,
J=7.9 Hz), 5.681 (d, 1H, J=2.3 Hz), 5.147 (s, 2H), 3.684 (SP, 3H).

"A91" (3-cyclopentyloxy-pyridine-2-yl)-(1-methyl-1H-

pyrazol-3-yl)-amine

7 N
R

HPLC (method C): 2.59 min; LCMS (method A): 1.09 min; 259.15 m/z
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O HPLC (nmethod C: 1.40 mn; LCVS (nmethod A): 0.73
mn; 342.15 mz 10 (MrH+); 'H NVR (DMSO d6, 400 MHz):

J
J

w@2qoppm7sdl. 222 (br, 1 H), 8.
J

309 (dd, 1 H, J=ACBEPINS/006649
=5.9 Hz), 8.254 (d, 1 H, J=2.8 Hz), 8.058 (t, 1 H,
=7.8 Hz), 7.957-7.934 (m-9B)y, 7.797 (dd, 1 H, J=2.8

Hz, J=8.8 Hz), 7.530 (s, 1 H), 7.499 (d, 1 H J=8.8
8.

Hz), 7.245-7.223 (m 2H, J=

9Hz) 7.182 (t, 15 1 H,

| = W == Y e Sl

F

4.

H
g%%‘r}’etlﬁoxy (ﬂ‘noxy g )5 enoxy p r|r817844 SW 1H) 7.685
yuaziR; 3=Y13 ) dre5. ocm; ®.529 (4, NH, H=2PL BiA) Bt RGddCI H,

.59 mn; LCVS (rrethod A: 1.36 rrin; 339.15 mz 25
MeH4 H2)+6 Ml (dewBB. ds5-Ube. dr Ly :He), B (& 1467241 H2),

szg gog @ogr*ﬁfqii),rp’??f;z(% §ﬁ§){§§1 ﬁbb ﬂw%{ﬁH 46%‘24@

jn, 4HUABIA-3HOY fm, 2H), 7.139 (d, 1 H, J=2. 4 Hz),

.139- 7.100 (m 1 H), 7.045-7.021 (m 2H),
253-4.230 (m 2H), 3.725-3.702 30 (m 2H), 3.315

[|3
q

]

(
]

(

3 (37T A TRERY 2 s R PPy T

yridin-2-lyl -amne 35 y@zzoegyl Patise

RCT/ EPZOOE/ 006649 -98- ON --(]\I H 5 HPLC (nethod C):

.72 min, |[LCVS (method A): 4.2 338. 15 ni z
MH+); 1 HrNVR (DVBO-d6, 580 d [ppni 9. 863 (br,

H, 8.217 (d, 1 H J=5.6 845(br 2H), [7.675
d, 1 H J=2.1 Hz), 74}2@3

HPLC (method C): 1.29 min; LCMS (method A): 0.52 min; 249.15 m/z
(M+H"); "H-NMR (DMSO-ds, 500 MHz): & [ppm] 8.046 (br, 1H), 7.738
(dd, 1H, J=1.3 Hz, J=5.2 Hz), 7.547 (d, 1H, J=2.2 Hz), 7.261 (d, 1H,
J=7.8 Hz), 6.739 (dd, 1H, J=5.2 Hz, J=7.8 Hz), 6.624 (d, 1H, J=2.2 Hz),
4.199 (t, 2H, J=4.6 Hz), 3.751-3.733 (m, 5H), 3.348 (s, 3H).

"A93" [3-(4-methansulfonyl-phenoxy)-pyridine-2-yi]-(1-
methyl-1H-pyrazol-3-yl)-amine

()\\ ~==
/ H
O N7

HPLC (method C): 1.01 min; LCMS (method A): 0.69 min; 345.15 m/z
(M+H*); 'H-NMR (DMSO-ds, 500 MHz): § [ppm] 10.021 (br, 1H), 7.932
(DD, 1H, J=1.5 Hz, J=4.6 Hz), 7.675 (d, 2H, J=8.9 Hz), 7.641 (d, 1H,
J=2.2 Hz), 7.347 (dd, 1H, J=1.5 Hz, J=8.0 Hz), 7.233 (dd, 1H, J=4.6 Hz,
J=8.0 Hz), 6.895 (d, 2H, J=8.9 Hz), 5.871 (d, 1H, J=2.2 Hz), 3.764 (, 3H),
3.118 (, 3H)
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7.422 (t, 2H, J=7.7 Hz),
(d, 2H, J=8.0 Hz),
" A97"
[ 3- (2- et hoxy- et hoxy) - 5- pherb
met hyl -1 H pyrazol -3-yl)-am
(method C: 1.67 mn;
341.15 mz (M-HY) ;

LCMS (nethod A):

7.186-7.157 (m 2H), 7.
10 4.347-4.330 (m 2H), 3.
W@ 20092784 3. 312 (S, 3H)

1.26 mn;

"H NVR (DVBO-d6, 400 MHz): 5

752-
PCT/EP2008/006649
y-pyridine-2-yl]-
e 15 ¢cr ONN H 20 HPLC

083
3.735

[ ppmi

8935 (br, 1 H),
1 H J=2.2 Hz)

7.542 (d, 1 H J=2.2
7.308-7.268 (m 3H) 7

Hz) ,
047-

7.47
7..01

1 (d,
ﬂ(m

1.196 25 §.173 (m 2H)
PH), 3.22b (s, 3H)
3- (2- et hoxy- et hoxy)
oyri mdi nt 2-yl -
met hod Q) :
339.15 m 35 )3

ppm 9.414 (br,” {H), 8.461 (d, 2H1 J=
(d, 1 H PD=2.3 Hz 7.444-7.404 (m 2H),

'\I\I\f\

andm% Far‘nln

3. 655- 3. 61

yridi nge<2-yi]-
NN N{oA) /O H
A Id. m n;
d6, NIOO I\/Hz)

4.8 H),

L FA046. 9 1-[6-@2etingnsufonybpBemoxy)- pyxldme 3382 1),

B3 (s,

HPLC

8

7. 703
7.370 (d,

\l

-

AR

1H, J=6.4 Hz), 3.202 (S, 3H)

uioﬁe J‘FglﬁéHﬁﬁzLL‘tﬂgét’me@Bgﬁ)H? 7tﬂ4m4 3#2 15
(M+EH H- NIVFR (aDMas)o 4, 4@(54\«41)23 [pmn ZHI)2223(t561H3 &399
A(dd, ﬁ;.} 33852 59|th) 8254(d %5 & 28Hz) 8058N1H -7
Hz), 7.957-7.934 (m, 2H), 7.797 (dd, 1H, J=2.8 Hz, J=8.8 Hz), 7.530 (s,

1H), 7.499 (d, 1H, J=8.8 Hz), 7.245-7.223 (m, 2H, J=8.9 Hz), 7.182 (t,

WO
m/z

IIAg 5"

pyrazin-2-yl-amine

~o >0

[3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl]-

el

(M+H");

(m, 2H), 3.315 (S, 3H)

HPLC (method C): 1.59 min; LCMS (method A): 1.36 min; 339.15 m/z
'H-NMR (DMSO-ds, 400 MHz): 8 [ppm] 9.467 (d, 1H), 8.297 (br,
1H), 8.269 (dd, 1H, J=1.6 Hz, J=2.6 Hz), 8.175 (d, 1H, J=2.6 Hz), 7.714
(d, 1H, J=2.4 Hz), 7.405-7.364 (m, 2H), 7.139 (d, 1H, J=2.4 Hz), 7.139-
7.100 (m, 1H), 7.045-7.021 (m, 2H), 4.253-4.230 (m, 2H), 3.725-3.702

IIA96II
pyridin-2-yl-amine

[3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl]-
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10 HO"Al 00" OS;o0 i 15 YI1I1 NNN--~O4 HO (O HO
"A101" g 20\ ', N NNH OS O 100 25 (H

WO2D0R46788 | /| O~ ZN- 301 / NNH O HO- 35POIEP2008/006649

2009/ 046784 PCT/ EP2008/ 00664%8 - 100- "A103" Ny O1I N
ZNN--—- 5HCHHO-OO0

L0
ZSNTN
H

0
\O/\/

HPLC (method C): 1.72 min, LCMS (method A): 1.25 min, 338.15 m/z
(MH+); 1H-NMR (DMSO0-d6, 500 MHz): d [ppm] 9.863 (br, 1H), 8.277 (d,
1H, J=5.6 Hz), 8.045 (br, 2H), 7.675 (d, 1H, J=2.1 Hz), 7.492 (s, 1H),
7.422 (t, 2H, J=7.7 Hz), 7.186-7.157 (m, 2H), 7.083 (d, 2H, J=8.0 Hz),
4.347-4.330 (m, 2H), 3.752-3.735 (m, 2H), 3.312 (S, 3H)

"A97" | [3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl]-(1-
methyl-1H-pyrazol-3-yl)-amine

O
SRSPeL
>~ 7/
/N N
H

\O/\/O

HPLC (method C): 1.67 min; LCMS (method A): 1.26 min; 341.15 miz
(M+H"); "H-NMR (DMSO-ds, 400 MHz): § [ppm] 8.935 (br, 1H), 7.542 (d,
1H, J=2.2 Hz), 7.471 (d, 1H, J=2.2 Hz), 7.308-7.268 (m, 3H), 7.047-
7.010 (m, 1H), 6.951-6.929 (m, 2H), 6.390 (d, 1H, J=2.2 Hz), 4.196-
4.173 (m, 2H), 3.697 (s, 3H), 3.655-3.633 (s, 2H), 3.225 (s, 3H)

"A98" [3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl}-

pyrimidin-2-yl-amine

@fol\“f~

>~ 7/

/N N
H

\O/\/O

HPLC (method C): 1.59 min; LCMS (method A): 1.09 min; 339.15 m/z
(M+H"); "H-NMR (DMSO-dg, 400 MHz): § [ppm) 9.414 (br, 1H), 8.461 (d,
2H, J=4.8 Hz), 7.703 (d, 1H, J=2.3 Hz), 7.444-7.404 (m, 2H), 7.370 (d,
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N “A10411 1 , 10 ONZN NN HOOHN 15 "A105" N |

/ ONNN 20 Hp_*~T O H 25 Pharnacol ogi cal Data Tabl e
WA 28904084 nase Activation Assay conpound nr. POI/EP2008/006649

activation EC50 (human) (hgggn) 30 "Al" D"A2" DB

"A3" DB "A4" D 35 "A5" D "A6" D WO 2009/ 046784

PCT/ EP2008/ 006649 -101 "A7" DC "A8" DC "A9" DC

"AlL 0" E B 5"Al 1" D"Al 2" DC

TH, J=2.2 Hz), 7.171 (t, 1H, J=7.3 Hz), 7.091-7.071 (m, 2H), 6.905 (t, 1H,
J=4.8 Hz), 4.145-4.123 (m, 2H), 3.561-3.539 (m, 2H), 3.187 (S, 3H)
nAggu C / N/
o=? <;,'4
N
=N\ N
QOUH
~
HO
I|A1 OOII O:S”O
/:
o)
\N —
I/ /E\N‘>_
N N OH
HO/\rO (o)
"A101" ~
\ _N
Q N
"‘S \\ o)
© \\Qo
OH
"A102ll N \
l
O~y
|  N—
ZSNTN
o H
oY
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"Al3" D"Al 4" DC 10 "A20" EB "A21" EA "A23" D
"A28" EB 15 "A29" DA "A30" D "A31" E "A32" EB
wWQ0908484 E " A95" D " A96" D "A97" E 25 ECS50PCT/OP20NS/006649

1 M=Afold activation:

5-10M =E > 10M = C >10j
relate to pharnmaceuti cal
Injection vials A soluti

5M=D 1 M10M=13
M ﬂ 90 The foll ow ng exanpl es
preparations: Exanple A
on of 100 g of an actijve

[ ngpngdeent accordin
di sodi um hydr ogenph
s adjusted to pH 6

ph tein 3 I

the invention and 35 5 ¢ of
of bidistilled|water
sing 2N hydrochl oric acid,

sterile fi|ll tered,

tragsferred into injection WO

2009/ 04678
inder st ern
rondi - tiq
active ing

he i nvent

4 PCT/ EP200

ir edi ent .
20 g of an
ion with 100

49 02 vi al s,
ile condition under sterile
ns. Each |nject on VI Qins 5 ny of

| yophi{l i sed

@ B Suppd§|tor|es 5 A
agtive ingredient according to
g of soya lecithin and 1400 g

|
q
q
m xture off
{
(

PTRARAE

utter

5 el ted,

poured 1 nto

"A1 05"

Pharmacological Data

Table 1

Glucokinase Activation Assay

compound nr. fold activation

(human)

ECso

(human)

IIA1 n D

"A2 L1}

IIA3|I

llA4ll

IIA5"

O] O O Ol O

IIA6"




noul ds and all owed to cool. Each suppository contains

20 ng of active in- gredient. 10 Exanple C. Solution A
weelabiass i s prepared from1l g of an active i NBCEHPBN/006649

according to the in- vention, 9.38 g of NaH2POQ4 - 2

10

15

20

25

30

35

H2O, 28.48 g of Na2HPO4 '

1400 and

15 0.1 g of

benzal konium chloride in 940 M of bidistilled water.

The pH i's adj usted to 6.8,

and the solution is nmade up

tre are—st ||||bﬁluylllddid- ttTom This solution
¢an b@‘ used irn the formof €ye drops. Exanple D:
ntrggt 20 500 ngpof an agtive igigredi ent according
tto the inventilon are mixed Wwith 99 5 g of] Vaseline
under"A®8epti ¢ [condi 1 ons. Exanpl eQE' Tabl dts 25 A
F.At"’$,p. 1 Ir\u ofF—act+ve ilgl et accor{ding to the
inverf%‘ Kg of act ose, E of potlato starch,
2 Kg Pt talc and ¢ I kg of rragneS| um Stlearate is
pressed to give tablets in conventional |manner in
guch"A1ffy tHat eath tablet| cont&ns 10 ng of active
itgredient—30—Exarpl-e—F—bragees—Fablets—are pressed
anal oﬁa)%sl y tg Exange E and subsequently |coated in a
onve'mh.onal nner Th a qgoati ng of sucrjose, potato
gtarch, talc, |traga- 35 cantlh and _dye. WO [2009/ 046784
RCT/ EA’ZO’OS/ 006649 ELO3- Exanple B Capsulles 2 kg of
active ingredient—accordingto-theinventHon are
ilntr ofiRted i ntjo har& gelatijne cafsules i a
qonveRbsoTal nmer § m suchja way thnat eagh cap- sule
gontains 20 of the activdg ingredient. 5 Exanple H:
AnpoUARS" E B
"A29" D A
IIA30" D
llA31" E
"A32" E B
"A94" E
llAgsll D
IIA96II D
IIA97" E
ECso: 10nM-1pM=A fold activation: 1.2-5uM =D
1TuM-10uM =B 5-10uM =E
> 10 uM =C >10uyM =F

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
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A solution of 1 kg of an active ingredient according
to the invention in 60 1 of bidistilled water is

wer@pkesfi |l tered, transferred i nto anpoul es, PCT/EP2008/006649

| yophilised 10 under sterilfxgonditions and seal ed
under sterile conditions. Each anpoul e contains 10 ny
of active ingredient. 15 20 25 30 35 WO

2009/ 046784 PCT/ EP2008/ 006649 -104 Patent Clains 1.
Goalsolyopbilisediunser stenile £ondiiors arrBsgaled Apdes skenHr condi-
1,0 whi

et Bt TR R B o R EPE At o one

[ C(R12) 2] nHet, [C(R12)2] rrO[C(R12)21rrR12 15 12 10 11
10 10 11'S(O)nR , N\WO, N2, ON, COOR, CONR R,
NEXaOpRke B: Sympositief1 1, NRlOSOanl COR10 SOBH,

W?%MQQOQ@%&%OW pecostreIoe iepteppih
W)S%kl élthlﬂaﬁﬁm@(ﬂb'@%oco§ﬁ)@}t [%Bhahzbﬁbl@d iffo

S( @) , D denotes R7
moulds and aIIowed to cool. Each suppository contains 20 mg of active in-

gredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient according to the in-
vention, 9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and
0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient according to the invention are mixed with

99.5 g of Vaseline under aseptic conditions.

Example E: Tablets

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.



25 {\/S RS RB NNN R6 RO 30 ;1{Ei:N1 N{-- {4 - N

35 R,R s R WD 2009/ 046784 PCT/ EP2008/ 006649 -105- 7
w@209/0R7@ach, i ndependently of one anot her, dePOL/EP1408/006649

A, [C(R12)2]mAr, [C(R12)2]nHet, [C(R12) 2] mOCQOA,

[ C(R12) 2] nO C(R12) 2] nR12, S(@3hR12 NRIORL1, CN,

COOR10, CONRL1OR11, NR1OCOR11, NR10CONR1OR11,

NR1OSOnR11, 5 COR10, SO3H, SOnNNR1OR11, O Al k- NR OR11,

%’glﬁﬁ%ﬁ g@\B}%gé(ll?lé}) éi Ir(nﬁxrl\lngg:g)qﬁ[1C( R12) 2] nHet or

kY lf Gctle Jrijredient 20c&inte twthesinkenton are introduced into hard

S(O) n[ C(R12) 2] nR o, CONRLOR11, OnNRlOﬁl
[4gIRU7S spRgilesn P@(opygpgyﬂgémanm@n $ichea Wy that each cap-
te H A Ar or Het,
5 1@%‘1‘9@%&%2“&{3 Pgﬁagﬁ%éﬁ@rrgﬁ%ﬁgd al kyl having 1-10
C atoms, in which one or two non-adjacent CH2 groups
repl aced by 0, S, SO SO2, NH, NA', NAr, NHet
aﬁl’éﬁ'ﬁ‘lp?eﬁﬂr \mpotie 3/gr oups and/or in addition 1-7 H
f%%ggjtféﬂyofbﬁkg bf Bhaftde Wgfediddt-acBbrdingto TR eANGA & 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised
10 under sterile conditions and sealed under sterile conditions. Each ampoule
contains 10 mg of active ingredient.
15
20
25
30

35
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or denotes cycloal kyl having 3-7 C atons, which is
unsubstituted or nono-, di- or trisubstituted by =0

WO-20000467840H, ON, OAr', OHet', SOnA', SOnAr, SOPEEEP2008/006649

NH2, NHA', 25 NA' 2, NHAr' and/or NHHet', A denotes

unbranched or branched al kyl{ggaving 1-6 C atons in

which 1-7 H atons may be replaced by F and/or O, Ak

denot es unbranched or branched al kyl ene having 1, 2, 3

30 or 4 C atons, Ar denotes phenyl, naphthyl or

bi phenyl, each of which Hajengﬁé@mltut ed or nono-,

di -, tri-, tetra- or pentasubstltuted by A Hal,

[C(R12) 2] mAr', [C(R12)2]nmHet', g C(R12)2]nR12,

5(0)"(5’&%88%%@5 dilithe fort¥hilZ | NHAr', NHHet', 35 NO2, ON,
(R12) 2, NR12COR12, NR12C(]\I( R12) 2,

NR12SOnR12, COR12, SCB8H, SOnN(R12)2, WD 2009/ 046784

PCT/ EP2008/ 006649 -106 Al k- N(R12) 2,

0[ C(R12) 2] nC(J\I( R12)2, O Al'k-NR 12COR12,

JC(R12) 2] nHet', RER12) R mMArRy  S(0)" [C(R12) 2] nHet'

and/or S(0)" [C(R12)2 "Xyt denotes a nono- or

bi cyclic saturated, un btur ted or 5 hromatic

het er ocycl e having 1 aRd/or S atonms, which

may be mono-, di- oR*trisybstiMuted by Hal, A,

[C(R122] mAr', [C(R12) 2] nHet ', C(R122] mAr' ,

d C(RA2bAHet ', 12) 2] ntycl oal kyl, [ C(R12) 2] nOR12,

[C(RlZ;Z]{rN(Rl.Z [C(R)2, 10 NO2, CN,

%C(

RHO00RL2, O C(R12) 2] "OOORL2,

O R ] nockp i S s A Ta e R far Bt H. A, Hal,
[ C( R12) 2] ”Nm%@“\ Z)zmﬂrl )Ei;ln%% [d(wmmmwmm@%
15 COR12, S2 Fg,; (.M, =S, =NR2 ‘angd/or =0, "

NR "NO,, N, COOR"™ CONR'°R
NR“’COR”, NR'’CONR'R"', NR'°SO,R"", COR“’, SO;H,
SO,NR™R". 0-AIk-NR'’R"!, O-Alk-O-Alk-NR'"°R"",
0-Alk-O-R"?, O[C(R"})2]nCONR™R"",
0-Alk-NR'’COR"", O[C(R"?)}mHet, O[C(R"*)z]mAr,

S(O)IC(R"))z]mHet or S(O)[C(R™)a]mAr,

D denotes
R7
S RS
{Wf S
N \ :
' N—N
R N\
R9

£ ) L )
= ’ = or {
N N —ﬂ\_N/

R% RS,
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(carbonyl oxygen), Ar' denotes phenyl, naphthyl or
bi phenyl, each of which is unsubstituted or nono-,

wa@lRe090e6784 | substituted by Hal, A  OR12, N RLZPQI/EROB3/006649

CN, COOR12, CON(R12)2, NR12COA, 20 12CON(R12)2, NR 12
S02A, COR 12 , S02NR12 NR ¢ 102,- S(O mA,

[ C(R12) 2] nDOOR12 and/or ( C(R12) 2] nDOOR12, Het'
denotes a nono- or bi cycl ic saturated, unsaturated or

t omt RS C'CTP 4%%310“ e @Jﬂ"?r. 53{)‘9% Pﬁﬁ e

b

céruHaR|12 2, cNﬁtz12 ?%é#z 5o S&?} 0
agnot—glg 1 arl@(B! )ﬂf{@é&ma @(9@@2& %@1 c6or

305 o BN ORI g yﬂ%{ Ra‘“hr{'l‘als:on%é)ﬁ“

35 Hol - denot coOR 0L SQ’"NRmRﬁn?WNR R
not es t 2, 3
o 4. VIO zoogocmwgmnmr@%@ o/ D0sehR CR .

denot es 0. 1 8lg Heifete e 6 %)n[g‘;ﬁ?hé

phar maceut i cag(@)n[@(wfz &l ts and stereoisoners

L e dﬁéz@amﬁ%wmm@ i,
ounds 8i it

R3 R4 each, ét‘)‘i',ﬁl??”ﬁef‘iééh’efz]m%ﬁ@?h"%mH%ﬁn°te H,

A, Hal,
R'® R"" each, independently of one another, denote H, A, Ar or

Het,

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which one or two non-adjacent CH, groups may
be replaced by O, S, SO, SO,, NH, NA', NAr, NHet and/or
by -CH=CH- groups and/or in addition 1-7 H atoms may be
replaced by F, Cl, Br, =S, =NR"? and/or =O
or
denotes cycloalkyl having 3-7 C atoms, which is
unsubstituted or mono-, di- or trisubstituted by =0, F, Cl,
OH, OA', OAr', OHet', SO,A", SOLAr", SOnHet', NH,, NHA',
NA';, NHAr and/or NHHet',

A denotes unbranched or branched alkyl having 1-6 C atoms

in which 1-7 H atoms may be replaced by F and/or Cl,

Alk denotes unbranched or branched alkylene having 1, 2, 3
or 4 C atoms,
Ar denotes phenyl, naphthy! or biphenyl, each of which is

unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
by A, Hal, [C(R™)2]mAr’, [C(R'))zlmHet’, O[C(R")2]nR™?,
S(0)R", NH;, NHA', NA"2, NHAr', NHHet',

NO,, CN, COOR'2, CON(R"),, NR"?’COR",
NR'2CON(R™),, NR'2SO,R ", COR", SOzH, SO.N(R"),,
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[C(R12) 2] mAr, [C(R12)2] mHet, [C(R12)2] mJ C(R12) 2] nR12,
O C(R12) 2] nHet, O C(R12)2] mAr, S(O n[ C(R12) 2] nHet ,

WO 4dRILOR11, O Al k- O- Al k- NR1OR11, 15 O Al k-2&REP2008/006649

S(On[ C(R12) 2] mMAr, and pharnaceutically usable salts

and st ereoi soners thereof, - 10Rcl udi ng m xtures thereof
inall ratios. 3. Conmpounds according to Claim1l or 2
in which 20 R1 denotes H, OC(R12 12 10 11 [ ) 2] nHet,

R)2 Ar 1 ! NR10OR11,
ggl(k %)]RQZ o(P lﬁz\’R é ng(l?qj gnd
phar maceut i caﬂ)#AAk&NﬁBD@B L@Cﬂﬂ&)ﬁm%eé@&(ﬁr)&]mﬁxr

t hereof, 25 i res, th fati os.
4. Conpounds g@o&&?ﬁg’%egr@q{?r Sﬁég ;i“cf‘Lw% 1-3 in
whi chyoR2 - dengl fiebla rﬁgnéngr Blﬁ?éli@%ﬁ?ét@é' Lidsate ke or
salts and stereol Somers thereo I ncl udi ng m xtures
thereof in aldronsticdsetefocyClenpaningd tact bk @ agdios Soaems,
or nore of Cl aj in whic

h

% g(( %g g% m w%@%p@@/ QFrFP@E‘O' ggéo?r)gsugst:ufc’edl_g‘y Hal, ,:\2

mAr, O[C mHet'
Q O(R12) 2] mﬁb?ﬂa 8“‘%?&?@9% LOREEnAr, OIC(R” lnHet:
s( % ng ﬁé Rlﬁ?a A0t )z]mcydoamybﬂ@(m kmﬁ%@d@f&%ﬁ@ )e.
- 2
st er eoi soﬁer s {:{’yoié &Mkhﬁ@@% nbi@ﬁng "E(ﬁgpes;fz in
all ratios. 6[ ﬁé %UJ@QR%F@(%EO[G’('R?@) Q:@NR1%N(R1‘6 e of

Cains 1-5 in vvh| C t
T RL) 21 ) DR D ON (R e LR AHBONR N

phat maceut | calGUR Qe Ca 02 ner N EF el snsizlm RS0
thereof, incCoRAgSTLNIRPES S(09LA0ES| ANE landio 6.
(carbonyl oxygen),

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A,
OR'2, N(R');, NO,, CN, COOR'?, CON(R"®),, NR'?COA,
NR'2CON(R'?),, NR'2S0O,A, COR'?, SO,N(R')2, S(O)nA,
[C(R"),]nCOOR"™ and/or O[C(R"%)2]nCOOR",

Het' denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be mono-, di- or trisubstituted by Hal, A, OR",
N(R'?),, NOz, CN, COOR'?, CON(R'?),, NR"?COA,
NR'S0,A, COR'?, SO.N(R?),, S(O)A, =S, =NR'? and/or
=0 (carbonyl oxygen),

R denotes H or unbranched or branched alkyl having 1, 2, 3,
4,5 0r6 C atoms
or
denotes cycloalkyl having 3-7 C atoms, unsubstituted or
monosubstituted by =0,

Hal denotes F, Cl, Brorl,

m denotes 0, 1, 2, 3 or 4,
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10 7. Compounds according to one or nore of Clainms 1-6
in which R4 denotes H, and pharmaceutically usable

wa 20008468 st ereoi soners thereof, 15 incl udi NBCT/EP2008/006649

m xtures thereof in all rati%s 8. Compounds accordi ng
to one or nore of Oaims 1-719h-which R5, R6, R, R8
each, independently of one another, denote H A 20
[C(R12) 2] mAr, [C(R12)2] nHet, [C(R12)2] nDOOA,

[ O(R1p) 2] Ol CyBAGIR] RL3r o COORIL2, ~ and

phar maceutical [y usabl e salts and stereoi SOMer S

t her ewfith themrovido tigatnif Kx derates tkinzole thandR 1 ismet iegsial 25
9. Co ndsaéég_r gtooneor nore of Clains 1-8 in
whi ch etand pharmaceutically usable salts

and Sbﬁﬂ%ﬁia?ﬁﬁ%éétléélﬁf@é?éble salls hAA!siereRisdm&is4hefeof,

thereof in all ratios. . Conmpounds according to one
or rmrrmlmﬂlng:lnaxtwe&ﬂmﬁenf whaltratls. denotes H, A,
[C(R12) 2] mAr, [C(R12)2]nHet, [ C(R12) 2] nOCQOA,

[ C(R12) 2] nJ C(R12) 2] nR12 or COCR12, 35 and

phar meeRMidGRld dcdbramigttoselaih 1aRdvisitRT €oi somers
t her eof including mxtures thereof in all ratios. WD

2009/ BABRE4 PCT/ EP2008/ 006649 109 11. Compounds

cono o R BafPonepdRag Lot Mol eafbh el
st er eoi sone[g( TH);],W {C(Fsmyz%qhetd[a(ga1ﬁ)zmmp(ga1%)g]ﬁ,Ré6f
inall ratios ounds .accord &S)to qne or nore

of O ains 101@(R%)abhH§ OIRYRd 0rlof6:sS 9 )nllef RanklmHet,
phar maceut i E?AikyNﬁ%theOSﬂlllz - Riﬂ%ﬁ“%w soners

t her eof,
0-Alk-O-R"? or S(O).[C(R™)z]mAT,
and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which
R’ denotes H, O[C(R"),]nHet, O[C(R'?)2lmAr, O-Alk-NR™R™,
O-Alk-O-Ak-NR"’R", O-Alk-O-R" or
[C(R™)lmOIC(R™)2lmR ™,
and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
R? denotes H,
and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
R® denotes Hal, [C(R")]nAr, [C(R™)z]mHet,
[C(R"),]mOIC(R"*)JmR "2, O[C(R™)2lmHet, O[C(R™)2]mAr,
S(O)[C(R"®)zlmHet or S(O)[C(R™)lmAT,
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wokiogh46786 RO denotes H, A or [C(R12) 2] nHet,

including m xtures thereof in all ratios. 13.
Conpounds according to one or nore of Clains 1-12 in

phar maceutical ly usable salts and stereoi soners
thereof, including mxturedOBrereof in all ratios.
14. Corrpounds according to one or nore of Clains 1-13
in which 20 RLOR11 each, independently of one

anot Eaen%%ﬁ%?%@edﬁc%!%ﬁsa %”&I&hﬁﬁd@fe‘?ﬁéié&ﬁ{éré’ thisraby e

sal t t efr €01 so r eof I nc Ing m xtures

t her gp¢lutimgamixturss therecfan Bl.ratiospounds according to
one or nore of Clainms 1-14 in which A denotes
unbranched or branched al kyl having 1-10 C atons, in

v Ctb@rﬂf)g SE%CBRﬂn@% %ﬁ@ éﬁ;'r% of Cldhss "Bl n‘i’@vhlchH

repl aced |n addi ti 1-
at onsRB0 rr&yerttﬁesewl,a{&ﬂt HylmAr, [G(RANEEICER] )2].6R

denot es cycl oal kyl . havi

unsubst i t ut @EF )ﬁbﬂ'g%t gﬂ@ﬂ? QMBW bomﬂ;@{\ Zf"‘Ar
phar | StRESRbARITE tsereof,

t her eo Hﬁégﬁé t@ﬂgf%ﬁﬁ%ﬁqgs thereof in all ratios.
WO ZOﬁ%Gﬁ@MxtBﬁ‘éﬁtﬁﬁzﬁﬁf%mﬂeﬁﬂgs -110 16. Conpounds
according to one or nore of Clains 1-15 in which Ar
denotes phenyl , which is unsubstituted or

nﬁpno :e'é)h‘r'lﬁgdact% dif & Bﬁ%)o?r]rﬁgﬂe?oﬁ()@im31 -8lin SPRER ) .

ceuti cal y usabl e salts and stereoi soners
thera‘a S5dematead, ng m xtures thereof in all ratios.

d f [ 16
L7 oS oRSRLl B S05  eBb y Brebr
unsatijERREY Riixtafeddréoflil dIeiagbecycl e having 1 to 4
N, 0 and/or” S atons, which may be unsubstituted or

nmono- or disubstituted by A, [C(R12) 2] nCON(R12) 2
ag.d/ oéoﬁw%o(u%%rsbao&\élrdi%wg?})e’or more of Claims 1-7 in which

R®, R®

R’ R® each, independently of one another, denote H, A,
[C(R"™),]mAr, [C(R"))z]mHet, [C(R'?)2]mOCOA,
[C(R"),JmOIC(R")2]nR " or COOR™,

and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

9. Compounds according to one or more of Claims 1-8 in which
R® denotes H,
and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

10. Compounds according to one or more of Claims 1-9 in which
R® denotes H, A, [C(R"))2]mAr, [C(R'?)2]mHet, [C(R?)2]mOCOA,
[C(R")2]mO[C(R"?)2]mR"? or COOR",
and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

aPCiT/EP2008/006649
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and pharmaceutically usable salts and stereoi soners
thereof, 15 including m xtures thereof in all ratios.

wagapitpbunds according to one or nore of C aPEHER200§/006649

in which Het denotes furyl, -t4genyl, pyrrolyl,

i mdazolyl, pyridyl, pyrimdinyl, pyrazolyl,

t hiazolyl, pyrrolidinyl, piperidinyl, norpholinyl, 20
tetra hyd ro pyra nyl, tetrahydrofuranyl, tetra
hydr ot hi enyl or piperazinyl each of which is

[ %%é?%?%fﬁ@ 6 ong qﬁéﬁ)&(’)ﬁé};%%gw % i whé%h

and phRf maceddnates IH, usabl e salts and stere0| sorrers
t her eof |nclud|ng m xtures thereof in all ratios.

19. o@ﬁﬁae aEnaceuically yseblessaltoandrstasepisomes trereois
i n whi d dent | f
ot nafcugif RbyfEs infeofth aiiellos, DTREndent !y of one

[C(R12) 2] mHet, [C(R12)2] n C(R12) 2] nR12

O Al k- NR1OR11, O Al k- O Al k- NR1OR11, O Al k-O

oict Rl@?'Z‘Pﬁ’HQE’S agre(dng Yo PRacr r@?'@) ?ff Sains) 12]‘ M%thﬁh
35 S(G#[ C( %gxﬁ[ WO 2009/ 046784 PCT/ EP2008/ 006649
-111 denot es R/ { RB N5NN RERO NN 10
{ N ,ardd phamnadeuticalliRusabBl® salts and stereoisomers thereof,

including mixtures thereof in all ratios.

13. Compounds according to one or more of Claims 1-12 in which
R® denotes H, A or [C(R"%)z]Het,
and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

14. Compounds according to one or more of Claims 1-13 in which
R'", R each, independently of one another, denote H or A, |
and pharmaceutically usable saits and stereoisomers thereof,

including mixtures thereof in all ratios.

15. Compounds according to one or more of Claims 1-14 in which

A denotes unbranched or branched alkyl having 1-10 C atoms,
in which one or two non-adjacent CH; groups may be
replaced by O, S and/or NH and/or in addition 1-7 H atoms
may be replaced by F, Cl and/or Br,
or
denotes cycloalkyl having 3-7 C atoms, which is
unsubstituted or monosubstituted by =0,

and pharmaceutically usable salts and stereocisomers thereof,

including mixtures thereof in all ratios.
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R7, R8 each, independently of one another, denote H,
A 15 [C(R12)2] mAr, [C(R12)2] nHet, [C(R12)2] mOCQOA,
wo aoRbZ724 mJ C( R12) 2] mR12 or COOR12, RO denot eBCHEPA0£006649
[ C(R12) 2] nHet, R10, R11 each, independently of one
anot her, denote H or A A defddes unbranched or
branched al kyl having 1-10 C atons, 20 in which one
or two non-adjacent CH2 groups may be replaced by O,

B acampuie efcorrihdle e 8Grord T AnBEL- B Bfich,

havi n

r3- 7 GeRbBBphdflIClhich isWisubstiiuted 8 mnosubstituted by

nmonosubsti t ut ed l?%/ 20'12 Al k de%ot es unbr%nched or

branched al IQICéRe )HaR hP(O)nR,” & BON(R

)t ons, Ar

nmonos @St

et 4 A0 oo

S( O nFQLdRgVaiRtirés thefeoi@nall eatigs.nmonocycl i ¢

saturated, Unsaturated or aromatic heterocycle having
1to4 N O and/or S atons, which may be

unspubstituted,or none-_ or  di it uted. :
iR S ohheiResfo iR ohe B fidiedf TRIrBY 1416 iiPwpjgh
2009/ (4784 JERbtEPEHASAOGNE Saturbled, Rinkatutatent esaidnoatic
unbranched or branched al kyl havi

) ng 1, 2, 3, 4, 5 or
6 C atons ometergeycleshavng ddPid/N. Fﬁ@i‘w&rﬁ@m@%ﬂm{’éb may be

unsubstitute

F’ O’

18.

19.

: g . ¥ =0, | denotes
By onnoCbsyitydt 8P HEHE- o tigfbsiiuEl py R
[C(R"%)2]mCON(R'?); and/or =O (carbonyl oxygen),
and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-17 in which

Het  denotes furyl, thienyl, pyrrolyl, imidazolyl, pyridyl, pyrimidinyl,
pyrazolyl, thiazolyl, pyrrolidinyl, piperidinyl, morpholinyl,
tetrahydropyranyl, tetrahydrofuranyl, tetrahydrothienyl or
piperazinyl, each of which is unsubstituted or mono- or
disubstituted by A, [C(R"?)2]nCON(R "), and/or =O (carbony!
oxygen),

and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-18 in which

R', R?,

R® R* each, independently of one another, denote H, A, Hal,
[C(R™)z]mAr, [C(R™)zlmHet, [C(R™)2]nO[C(R™)2lmR ™,
0-Alk-NR'™R"" 0-Alk-O-Alk-NR'R"", 0-Alk-O-R"?,
O[C(R"®)z]mHet, O[C(R")2lmAr, S(O)a[C(R")2]mHet or
S(O)IC(R™)eImAr,
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n denotes 0, 1 or 2, 10 with the proviso that if D
denotes thiazole then RL is not equal OCH2Ar or

w@i2blet784 and phar naceuti cal |y usabl e sal ts anPCT/EP2008/006649

stereoi somers thereof, including mxtures thereof in
all ratios. 15 20. Conpounds’ according to one or nore
of dains 1-19 in which R denotes H ({ C(R12)2] nHet,
d C(R12) 2] mAr, O Al k-NR1OR11, O Alk-O Al k-NR1OR",

O Al kpO- R12 ogeh8ie8 . 12) 2] nJ C(R12) 2] nR12 20 R2
denotes H, R3 denotes Hal, [C(R12)2] mAr,

[C(R12) 2] nJ C(R12) 2] nR12, qC(R12)2]|'ﬁ—|et,

g C(R12) 2] mAr orRé(O)" C(R12)3] mAr, 4 denotes H, 25
D denotes R7 S 3

{35 NN R 5 denotes

2009/ 046784
PCT/ EP2008/ 006649 - 1M3"R 6 denot es

RN
[ C(R12) 2] mAr, [ C(R12) 2] nHe R12) 2] mOCOA,
[ C(RL2) 2] mJ C( R12) 2] nR]12 orRGCEJS(?lZ,) ! RO

SRSt
{ N N {‘tN/
R R,

R’ R® each, independently of one another, denote H, A,
[C(R)2lmAr, [C(R")2lmHet, [C(R")2]mOCOA,
[C(R")2ImO[C(R")2}mR " or COOR',

R® denotes H, A or [C(R")z]mHet,

R R"each, independently of one another, denote H or A,

A denotes unbranched or branched alkyl having 1-10 C atoms,
in which one or two non-adjacent CH, groups may be
replaced by O, S and/or NH and/or in addition 1-7 H atoms
may be replaced by F, Cl and/or Br,
or
denotes cycloalkyl having 3-7 C atoms, which is
unsubstituted or monosubstituted by =0,

Alk denotes unbranched or branched alkylene having 1, 2, 3 or 4
C atoms,

Ar denotes phenyl, which is unsubstituted or monosubstituted by
O[C(R"))2]mR ™2, S(O)R"? or SON(R™),

Het denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono- or disubstituted by A,
[C(R"),]mCON(R"), and/or =O (carbonyl oxygen),
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R7 denotes H R8 denotes H 5 RO denotes H, A or
[C(R12) 2] nHet, R10, Rl1' each, independently of one

wapobioei7s4 denote H or A, A denotes unbranched PCT/EP2008/006649

branched al kyl having 1-10 C atons, in which one or
two non-adjacent CH2 groups‘ﬂﬂ? e 10 replaced by 0, S
and/or NH and/or in addition 1-7 H atons may be

r epl aced by F, d and/or Br, or denotes cycl oal kyl

havi ngs 4% W?éﬁcg%d hikyesadng 1, 2, 3, 4,
rmnosubstltut eﬁ?H?Q‘h 'itll} Qﬁot és unbr a nchgd or ¢
branched al kslbeﬁeCIammsg 1, 2, 3 or 4 Catons, Ar

denot es phed%/ whi ch is unsubstituted or
monosubst i t Wfed by 12 12 12 120 C(R)2]nR, S(OnR

or SOMN(R ) 2, g btk QEQRS/E%a@Ir{B)@QC@Cétbﬁ\sS ﬁhé}{ll@étﬂdted or

unsat urat ed OF AFONBLIC eterocycle having 1 to

0 and/or S amnonesubdtitetednzy=0e unsubtituted or m)no-
or disybstituted b 2) 2] mMCON(R12) 2 and/ or =0
(carbdﬂ?l 0 ?S)ﬁ ?'F@é% notes H or unbranched or

branchgd al kyd (ﬂ@?uong 3, 3%r43 4, 5 or 6 Catons or

denot es cycl oa having 3-7 C atoms, unsubstituted
or 30 nDnosdmmtes@t dcori; O Hal denot es F, d, Br or

w0 WG %3[%"65‘{%?'”3(%”8&?& TR Aefbee <

not eqyaly SERAHepr OCH2Het , V\D 2009/ 046784
PCT/ Epzooé/ 006649 ~il4 ,
and pharmaceutically usable salts and stereocisomers thereof,

including mixtures thereof in all ratios.

20. Compounds according to one or more of Claims 1-19 in which
R’ denotes H, O[C(R"*);JmHet, O[C(R'))]mAr, O-Ak-NR'R"",
0-Alk-O-Alk-NR'°R"", O-Alk-O-R" or
[C(R™)2]mOIC(R™)2]mR ",
R? denotes H,
R® denotes Hal, [C(R"))s]mAr, [C(R"?)2JmOIC(R'?)2ImR ™,
O[C(R™),]mHet, O[C(R")2]mAr or S(O)a[C(R™)2]lmAr,

R* denotes H,
D denotes
R?
S RS
N \ '
' N—N
RS \

N N\j N/ﬁ
{{N/l ,{{N/ or “tN/

R® denotes H,
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and pharmaceutically usable salts and stereoi soners
thereof, including mxtures thereof in all ratios.

WQ20090piTpbunds according to one or nore of C aPCHER2088)006649

in which 5 R12 denotes H, and pharnaceutically usabl e
salts and stereoisoners therebf3- including mxtures
thereof in all ratios. 10 22. Conpounds according to
Caim1l selected fromthe group no. name and/or
struct

(5~ br oo pyr He9lEs Sy IR erAg (R dor et ACYR) HlrPROA,
15 A2" 12 12 12 12

(4- brom)methci(R t?i?]g?cgcéR )§)1“§{ g Pc?rr% pyri di ne-2-yl) -

am ne RAB denotes H,

(5-bro yri di yI)-(4-irridazoI e- 1-yl net hyl -
t hi azoTe- y‘? 03???%@ 20 " A4

2-(5- bp;@)m) pdéh&égﬁ gq)slrmpgﬂé AN t|.lpétazol e-4-carboxylic
acid ethyl ester acetlc acl

2- ( 5- BROTR' p@/achj lmtéemeryderﬂbymf@netamcﬁber alenoty Hhet Ay |
ester

[2-(5- ro:ro dsnatas mobsanghad auhranghed alkyl haying.1-10 C atoms,

met hanol " AR"which one or two non-adjacent CH, groups. may be
[ 4- (2-am no- et hyl sul fanyl net hyl )-thi azol e-2-yl]-

br omo- pyri di neglag;eyﬂ by EniShand/e0 NH\ahd/or in addition 1 -7 H atoms

(5- phenoxy-p r| %ﬁ -am ne "A9"
acetic acid e rﬁ@ﬁ% BX/Fr gﬁ S/Qr fani no) -t hi azol e
4-yl met hyl e@t er " A10"

2- ( 5- phenox ridine | am no) -t hi azol e-4-yl
Eret ﬁan& 35c)iler%eq cycloalkyY having % 7 C atoms, whxgh |]s

W6 2006] 046 AR BB G homtaEgTI e by 2O T
Al 2"Alk denotes unbranched or branched alkylene having 1, 2, 3 or 4
(5- phenyl sul(f:anyl pyri di ne-2-yi)-thiazol e-2-yl-am ne
Ar denotes phenyl, which is unsubstituted or monosubstituted by
O[C(R")2lmR"%, S(0)aR"? or SON(R™),,
Het denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubtituted or mono- or disubstituted by A,
[C(R")2]nCON(R'?), and/or =O (carbonyl oxygen),
R'? denotes H or unbranched or branched alkyl having 1, 2, 3, 4,
5 or6 C atoms
or
_ denotes cycloalkyl having 3-7 C atoms, unsubstituted or
monosubstituted by =0,
Hal denotes F, CI, Brorl,
m denotes 0, 1, 2, 3 or 4,
n denotes 0, 1 or 2,
with the proviso that if D denotes thiazole then R'is not equal
OCH,Ar or OCHzHet,
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wO 2004/046784

IIAI 3"
(5- phenyl sul finyl -pyridine-2-yl)-thiazole-2-yl-amne 5

(5- phenyl sul f onyl - pyri di ne- 2-y| )-t hi azol e-2-yl - am ne
" A20"

[ 3- (2- met hoxy- et hoxy) - 5- phenoxy- pyrl di ne-2-yl]-thiazol
- 2-yl-amine OS 10 O/NN O O "A21
(3-cy h [ 2-
i o %ﬁﬁ@é@gﬁ@ﬁm EOAE s A%«z@ae%agamte% BaLSt,
[ 5- ( 2-ingltdimgymetesthemafiinliafieatoy.l ] - (1-nethyl -1 H -
pyrazo | e-3-y|)-a mi ne25 N -NN O/ NH "A23"
(1 met hyl -
I N

aé%@%mf@éfd‘“%%“%@‘ TR e 112N,

H- pyr &6l e- Heriotes\d, 2009/ 046784 PCT/ EP2008/ 006649

-116 N z
amdw pharmaceul}lfcally usable salts and sterecisomers thereof,

including mixtures thereof in all ratios.

22. Compounds according to Claim 1 selected from the group

PCT/EP2008/006649

no. name and/or structure

"A1" (5-bromo-pyridine-2-yl)-(4-methyl-thiazole-2-yl)-amine

"A2" (4-bromomethyl-thiazole-2-yl)-(5-bromo-pyridine-2-yl)-

amine

"A3" (5-bromo-pyridine-2-yl)-(4-imidazole-1-ylmethyl-

thiazole-2-yt)-amine

"A4" 2—(5-br0mo-pyridine-2-y|amino)-thiazole-4-carboxylic
acid ethyl ester

"A5" | acetic acid 2-(5-bromo-pyridine-2-yl amino)-thiazole-4-

yimethyl ester

"AG" [2-(5-bromo-pyridine-2-ylamino)-thiazole-4-yl}-
methanol
"AT" [4-(2-amino-ethylsulfanylmethyl)-thiazole-2-yl]-(5-

bromo-pyridine-2-yl)-amine

"A8" (5-phenoxy-pyridine-2-yl)-thiazole-2-yl-amine

"AQ" acetic acid 2-(5-phenoxy-pyridine-2-ylamino)-thiazole-

4-ylmethyl ester

"A10" [2-(5-phenoxy-pyridine-2-ylamino)-thiazole-4-yl]-

methanol

"A11" (5-benzyloxy-pyridine-2-yl)-(1-methyl-1H-pyrazole-3-




5 HN "A25"
(5-cycl opentyl oxy-pyridi ne-2-yi)-(1-nethyl -

wok@ynazel e- 3-yl)-am ne "A26" PCT/EP2008/006649
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(5-1sobut oxy-pyridi ne-2-yl)-(1-nmethyl -

H- pyrazol e-3-yl) 10 ami ne
[ 5- (4- met hanesul f onyl -

net hyl -1 H pyrazol -

-neth
yl]-t
[ 3-
2-

'_'j'_'/\

H pyr azol
yl)-am ne

- at ho
—-e+10

- A2%B"-
phenoxy) - pyridine-2-y|]-
3-yl)- an1ne "A28" [ 3-(2-nethoxy-1

5 r\hann ') 1L

hi azol e

LVA
]/ P Ul\‘y P‘yl | ul ||\4

NI/
t hi azol

2-yl-anine "A28a" yI) amine
yl'é?hfi‘le

R TR PP

y | retdro

t hi azaol

y) (5mleapmwfm'ypydame -201)-thiazole-2-yl-amine

-2-vl-amune

| 'ké’p1e4r'1't

I n@ﬁ hb&yylsum@ﬁwdmzm)n@lang -R-yl-amine

oo

met hoxy
hi azol e
nmet hang
ne- 2-yl
nzyl oxy-
nz ol
cl opent
-3

-3yl -

L[ng(? :ﬂlﬁﬂtgoéyﬁt?mf% SphpRO%Y- E}Y“%'&e 2:Ylhiazol-
- et hoxy) - 5- (pyrldlne 3 onxy) pyri di ne- 2-

yl-amine
2-yl -am ne \
3 2- t hox t hox
" _ ( a&y y)

psul fonyl -
]- thlazole
pyri di ne- 2- yI) (1 net yI
30 amine N O HAN 35 "A91"
| oxy-pyridin-2-yl)-(1-nethyl-

D 2009/ 046784 PCTA-EP2008/ 006649 117

IIA21 "

(3-cyclopentyloxy-5-phenoxy-pyridine-2-yl)-thiazole-2-

yl-amine

go

"A22"

[5-(2-methoxy-ethoxy)-pyridine-2-yi]-(1-methyl-1H-
pyrazole-3-yl)-amine
—O0

e S

IIA2 3"

(1-methyl-1H-pyrazole-3-yl)-(5-propoxy-pyridine-2-yl)-

amine

e G
)

IIA24"

(5-methoxy-pyridine-2-yl)-(1-methyl-1H-pyrazole-3-yl)-
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N ONS5HNM "A92"
[ 3- (2- met hoxy- et hoxy) - pyridine-2-yl]-(1-nethyl-1 H

weyroanad7s8-yl )-anmine N 10 OH

[ 3- (4- et hansul f onyl - phenoxy) - pyri di ne- 2-yl ] - (1- net hyl
- 15 1 Hpyrazol-3-yl)-aninel1fi- oS ON~~ 20 H ON

" A94"

[ 5- (4- et hansul fonyl - phenoxy) pyrldlne 2-yi]-pyridin-2

'yl a1| ||C L5 \\ J \d T 1N AGG"
[ 3-(2f et hOX/ et hoxy) - 5- phenoxy-%f}ﬁ-\edl ne-2-yl]-pyrazin
- 30 R-yl-amfne ONNN\MN HO,,i0 35 "A96"
[ 3- (2{ met hoxy- et hoxy) - 5- ghenoxy- pyri di ne-2-yl]-pyridin
-2 WO 2009/ 0446784 PCT/ EP @49ﬁ18
~
N N
H
"A25" | (5-cyclopentyloxy-pyridine-2-yi)-(1-methyl-1H-pyrazole-
3-yl)-amine
"A26" | (5-isobutoxy-pyridine-2-yl)-(1-methyl-1H-pyrazole-3-yl)-
amine
"A2T7" [5-(4-methanesulfonyl-phenoxy)-pyridine-2-yl]-(1-
methyl-1H-pyrazol-3-yl)-amine
"A28" | [3-(2-methoxy-1-methyl-ethoxy)-5-phenoxy-pyridine-2-
yl]-thiazole-2-yl-amine
"A28a" | [3-((R)-2-methoxy-1-methyl-ethoxy)-5-phenoxy-pyridin-
2-yl]-thiazol-2-yl-amine
"A28b" | [3-((S)-2-methoxy-1-methyl-ethoxy)-5-phenoxy-pyridin-
2-yl}-thiazol-2-yl-amine
"A29" (3-cyclopentylmethoxy-5-phenoxy-pyridine-2-yl)-
thiazole-2-yl-amine
"A30" (5-benzyloxy-pyridine-2-yl)-thiazole-2-yl-amine
"A31" | [3-(2-methoxy-ethoxy)-5-(pyridine-3-yloxy)-pyridine-2-
yl]-thiazole-2-yl-amine
"A32" | [5-(4-methanesulfonyl-phenoxy)-3-(2-methoxy-ethoxy)-
pyridine-2-yl]-thiazole-2-yl-amine
"AQ0" | (3-benzyloxy-pyridine-2-yl)-(1-methyl-1H-pyrazol-3-yl)-
amine
7\
— N
H \
N—N
AN
"A91" | (3-cyclopentyloxy-pyridin-2-yl)-(1-methyl-1H-pyrazol-3-

, N O-/- N "AOBEP2008/006649
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yl-amine \ ONNnNN ~H50-,,-i0 "A97"
[ 3- (2- met hoxy- et hoxy) - 5- phenoxy- pyri di ne-2-yl]-(1-

woredobphe784 H pyrazol -3-yl)-amine 10 NN N H "HOBEP2008/006649

[ 3- (2- et hoxy- et hoxy) - 5- phenﬁlx¥ pyridi ne-2-yl]- 15
pyrimdin-2-yl-amne ON N N 20 25 and

phar maceutical ly usable salts and stereoi soners
thereof, including mxtures thereof in all ratios.
23. Process for the preparati oq,l odmffgpounds of the
formula | acgording to Cains '1-22 and

phar npceutical ly usable salts \st er eoi soners 30

therepf, a) wherein g R5 D depiotetN N 35 R6 WO

2009/ 046784 PCT/ EP2008/ 006649 \: WCt erised in
I

that a conpopnd of the f | a S
gt A

"AQ2" [3-(2-methoxy-ethoxy)-pyridine-2-yl]-(1-methyl-1H-

pyrazol-3-yl)-amine

A
7 N
™~
_/° Nﬂ
0 H o NN

"A93" | [3-(4-methansulfonyl-phenoxy)-pyridine-2-yl}-(1-methyl-
1H-pyrazol-3-yl)-amine

A

7
o _

=% S N
o) NN

"A94" |[5-(4-methansulfonyl-phenoxy)-pyridine-2-yl]-pyridin-2-yl-

amine

O\ / >
P N N
i H

i

"A95" | [3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl]-pyrazin-

2-yl-amine

Sasls

0
S0

"A96" [[3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl]-pyridin-2-
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5RRLSII RANNWM H 10 in which Rl, R2, R3 and
R 4 have the neanings indicated in daiml, is
wo eagpaciswi th a conpound of the fornula 111 15p@EEP1008%06649

O 20 in which L denotes %:lﬁ Br, | or a free or
reactively functionally mod]

€d OH group and R5 and

R6 have the neanings indicated in Claiml1, 25 or b)
wherein R7 30 { \ ~ Ra D denotes NN R9 35

chara
2009/
XX

23.

CTerisefl Tn that a conpoung Ghidghe Tornula IV W0
D46784 PCT/ EP2008/ 006649 - 120 R2 R3 R IV 5

OO0
/N\N
H

0]
\O/\/

"A97" [3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl]-(1-
methyl-1H-pyrazol-3-yl)-amine

0]
SRS PoL
>~ 7/
N N
H

O

"AO8" [3-(2-methoxy-ethoxy)-5-phenoxy-pyridine-2-yl]-

pyrimidin-2-yl-amine

SASPeL
>~ 7/
= N N
H

o
\O/\/

and pharmaceutically usable salts and stereoisomers thereof,

including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according
to Claims 1-22 and pharmaceutically usable salts and stereoisomers
thereof,

a) wherein

(SN
D denotes \ﬁf ’
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R4 N' Hal in which Rl, R2, R3, R4 and Hal have the
meani ngs indicated 10 in Cdaiml1, is reacted with a

w@oospouwited of the formula V. 15 D-NH2 V R7 R8 PRO1/£P2008/006649

whi ch D denotes NNN RO 25 and R7, R8 and RO have the
meani ngs indicated in Clainrﬂ19tw c) in a conpound of
the formula I, a radical R6 is converted into 30

anot her radical R6 by i) converting a hal ogen group to
an aro f |e; i) converting an ester to
an al co rPES$§EE|§gM§nd/or a base or acid of the

f or mul a compeundrofdheddrmukad! one of its salts. WO

2009/ 046784 PCT/ EP2008/ 006649 -121 24. Medi canents
conprising at | east one conmpound according to O aim
1-22 and/or pharmggeutically usable salts and

stereoi soners_thereof, including mxtures thereof in
all rati os, i ondR1y excipients 5 and/or

adj uvants. 25. confounds aclording to Claim
1-22, and phar utijcal | usabl e salts and
stereoisoneré C ng m xtures thereof in
10 all ratio for 't he reparati on of a nedi canent for
the treatnment of a disease or condition resulting from
under act i vi tin whichl ucoki nase or which can be treated

by activati nl%,gllly,chJ(ér?(ﬁ{a'have the meanings indicated in Claim 1,

is reacted with a compound of the formula 1li

RS

RS
LJ\”/ 1]

O
in which
L  denotes CI, Br, | or a free or reactively functionally
modified OH group and -

R® and R® have the meanings indicated in Claim 1,

or
b) wherein
R7
{ x— R
\ ,
D denotes N—N
N\
R9

characterised in that

a compound of the formula IV
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15 26. Use according to Caim25, where the di sease or
condition is insulin- dependent diabetes nellitus,

wmorwionssd | n- dependent di abetes nellitus, obeBCT/EP2008/006649

neur opat hy and/ or nephropat hy. 20 27. Medi canents
conprising at | east one conp&@@d according to Caim
1-22 and/or pharmaceutically usable salts and

stereoi sonmers thereof, including mxtures thereof in
all ratios, and at |east one further nedi canment
active ingredient. 25 28. Set (kit) consisting of
separat e packs of R%) an effective amount of a
compound acqggding to daim1-22 and/or

phar maceuti cal bLR'sal ts and stereoi soners

t hereof, includ i Xtures thgreof in all ratios, 30
and (b) an eff anount of a further nedi canent
active ingregs- e Hal

ti

in which
R', R? R® R*and Hal have the meanings indicated

in Claim 1,

is reacted with a compound of the formula V

D-NH, \;
R7
{ xy— R
\ )
in which D denotes N—N\

and R”, R® and R? have the meanings indicated in Claim 1,
or

c) inacompound of the formula |, a radical R® is converted into
another radical R® by
i) converting a halogen group to an aromatic heterocycle;

ii) converting an ester to an alcohol group

and/or

a base or acid of the formula | is converted into one of its salts.
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WO 2009/046784 PCT/EP2008/006649

24.

25.

26.

27.

28.

-121 -

Medicaments comprising at least one compound according to Claim
1-22 and/or pharmaceutically usable salts and stereoisomers thereof,
including mixtures thereof in all ratios, and optionally excipients

and/or adjuvants.

Use of compounds according to Claim 1-22, and pharmaceutically
usable salts and stereoisomers thereof, including mixtures thereof in
all ratios, for the preparation of a medicament for the treatment of a
disease or condition resulting from underactivity of glucokinase or

which can be treated by activating glucokinase.

Use according to Claim 25, where the disease or condition is insulin-
dependent diabetes mellitus, non-insulin-dependent diabetes

mellitus, obesity, neuropathy and/or nephropathy.

Medicaments comprising at least one compound according to Claim
1-22 and/or pharmaceutically usable salts and stereocisomers thereof,
including mixtures thereof in all ratios, and at least one further

medicament active ingredient.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound according to Claim 1-22
and/or pharmaceutically usable salts and stereoisomers thereof,
including mixtures thereof in all ratios,

and .

(b) an effective amount of a further medicament active ingredi-

ent.



