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1 Description 4,5-Di phenyl - pyrim di nyl -oxy or
-mercapt o substituted carboxylic acids, nethod for
the production and use therleof as nedi canents The
invention relates to 4,5-di phenyl pyrim di nyl oxy or
- mer capt o- substi t ut ed carboxyllc 5aci ds and their
Descrigiioyisi ol ogi cal |y tol erated salts. Conpounds of simlar
structure have been described in the prior art (see
004/ 029204
e R e e R e L S R A
pmducﬁ&eaﬁp@étth&ad)ﬁa)gmﬁdwahmm e effect. The Obj ect was in
particular to find novel conpounds suitable 10 for
the treatnment of hyperglycenla and di abet es. a
The inventigt reistpetwt Sﬁh:élpeylpﬁlfptd@w @@doraﬂte&ar@%ﬁ@%@tﬁtdrréfboxyhc
t he neani ngs are
amdsa?%ﬂ%ﬂ&ﬁﬁ@ﬁqum ?“%ﬁ% and&her (Cl1- 08) - al kyl ,
0- (C1-C6)-al kyl, NH2, NWCI-C4)- al kyl,
cOmpogggsl oﬁ%ﬂﬁé M&ﬁe b beNdederib&d in (86 Bri&_- Ahesy WO C564/029204).
where al kyl may be substituted one or
nor e tlnes by F, d, Br or CN, 0, 1, 2, 3, 4 or 5; 0,
Summdry 2, 3, 4 or 5; 0, S, SO or SQ2; bond,
(Cl- C7) al kyl ene, (C2-C2)- alkenylene or
(C2-C2) - al kynyl ene, where kyl ene, alk n Ien and
The dissideyreyvenkasehin e obinstel rrayidipesnangrndpyvaic g’

therapeR%bally utilizable effect. The object was in particular to find novel compounds suitable
for the treatment of hyperglycemia and diabetes.

Tn a first aspect, there is provided a compound of the formula I,

(R2)
|
in which the meanings are
RI1,R2 independently of one another (C1-Ce)-alkyl, O-(Cy-Cg)-alkyl, NHa, NH(C-C4)-

alkyl, N[(C1-Cy4)-alkyl]>, OH, CN, F, Cl, Br, O-phenyl, CF;, OCF3 or OCHj,
where alkyl may be substituted one or more times by F, Cl, Br or CN;

n 0,1,2,3,40r53;
m 0,1,2,3,40r5;
Vv 0, S, SO or SOy

W bond, (C1-Cy)-alkylene, (C,-Cr)-alkenylene or (C2-Cy)-alkynylene, where



10

15

20

25

30

35

Xmono-, bi- or tricyclic (C3-Cl12)-cycloal kyl ring,

where the cycl oal kyl ring nmay 5be substituted one or
WO 2000136181 nes by R4; bond, (Cl2C4)-al kyletie, = PCI/EP2007/003803
(C2-CA) - al kenyl ene or (C2-C4)-al kynyl ene, where

al kyl ene, al kenyl ene and al kynyl ene may be
subst i dllgtlent, dkenydencrapdealicinyisse bypyrke;subsitpgdppe or more times by
NH(C -C4)-al kyl, N (G -C4)-al kyl12, F, d, Br, CN,

" OH, O- '-OG)-aIkyI, (G -Co)-al kyl, (C2-06)-alkenyl

R3

R4

or (C2-C6)-al kynyl, where al kyl, al kenyl and al kynyl

may be substituted one or nore tines by F, C, Br or
CN;  13ngupF, bigpr, trigyclics-Groreyetoativk ypg,dyhere the cycloalkyl ring may

0- (O wher be substituted one

or sﬁ;ﬁg@%m ”E?req%[rlgsobr}j% and the

phyS| oI ogically toI erated salts thereof.

Preference is given to cong)ounds of the for a1 rL

it ch BoRG (6 CrFI e CaraY AP IER T G CopRgTS ene, where
meani

(Cl- ? € ?mggl%%ﬁgggsﬂ&%ﬁf ﬁfaﬁ[%%uﬁ%ﬂ tQ@Bne Or more times by

25al kyta N[(C-C4)-alkyl]2, OH CN F, d, Br
0- phenyl, CF3, OCF3 or OCI-13, where al kyI may be
substituted one or nore times by F, d, Br or CN;, O,

V\D 2033771%%?6) %2&%97% 3&%!{3:'31112 P CE BN, GHOD-BOCopal,

(C1-Cg)-alkyl, (C,-Cg)-alkenyl or (Co-Ce)-alkynyl, where alkyl, alkenyl and
alkynyl may be substituted one or more times by F, Cl, Br or CN;

F, Cl, Br, CN, (C-Cy)-alkyl or O-(C;-Cy)-alkyl, where alkyi may be
substituted one or more times by F, Cl, Br or CN;

and the physiologically tolerated salts thereof.

Preference is given to compounds of the formula I in which one or more radicals have the

following meanings:

R1,R2

independently of one another (Cy-Cs)-alkyl, O-(C;-Ce)-alkyl, NHz, NH(C;-Cy)-
alkyl, N[(C;-Cq)-alkyl]z, OH, CN, F, CI, Br, O-phenyl, CF;, OCF; or OCH;,
where alkyl may be substituted one or more times by F, Ci, Br or CN;

0,1,2,3,40r5;
0,1,2,3,40r5;

0O, Sor SO;

bond, (C;-Cr)-alkylene, (C,-Cy)-alkenylene or (Co-Cy)-alkynylene, where
alkylene, alkenylene and alkynylene may be substituted one or more times by
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R3; nmono-, bi- or tricyclic (C3-Cl12)-cycloal kyl ring,

where the cycloal kyl ring nmay be substituted one or

WO 20013¢610i mes by R4; 5 bond, (L1-C4)-al kyl ene, PCT/EP2007/003803

R3

R4

(C2-C4) - al kenyl ene or (C2-C4)-al kynyl ene, where

al kyl ene, al kenyl ene and al kynyl ene may be

subst iR}t ed one or nore tinmes by R3; 10 R3NH2,
NH(Cl-C4)-al kyl, NJ(Cl-C4)-alkyl]2, F, d, Br, CN

OH, 0-(C-Co6)-al kyl, (G-C6)-alkyl, (C2-Cs6)-alkenyl '
or (Cné&R)-;@l B}B’t@ﬁégfchd’\(‘@[@uﬁé}}@dalk)@hhg%er@Bﬁ c%rl:fé)ﬂkﬂ ring may
may be substituted one or nore tines Br or

CN;, R4 subjtituted oneny me tingzd) byaR4y| or .
0-(C -C4)-al kyl, where al kyl nay be 15substituted one

or nore tines by F, d, Br or CN, and the

physi alogd) @gld, a]!k@'ﬂeﬁlé mﬁbé-alﬂeﬁyl%ﬁkﬁdiﬁﬁyc‘;?—@lkynylene ‘where
Particul ar preference Is given to conpounds of the

f or nulaliylenenaligndencomd afeyniyisne Irraaéﬁeéalp%mﬁa@ gng gfgmore times by
folloqtﬁg meani ngs: R1, R2independently of one

anot her (CI C6) -al kyl, O0-(G-C6)-al kyl, OH CN, F,

a, Br, phenyl CF3, OCF3 or OCH3; 0, 1, 2, 3, 4

or 5; 0
NI, N‘H(C;—C4) —alkyl, N[(C;-Ca)-alkyl],, F, CL, Br, CN, OH, O-(C,-Ce)-alkyl,
(C1-Ce)-alkyl, (Co-Cq)-alkenyl or (Co-Ce)-alkynyl, where alkyl, alkenyl and
alkynyl may be substituted one or more times by F, CI, Br or CN;

F, Cl, Br, CN, (C;-Cy)-alkyl or O-(C;-Cy)-alkyl, where alkyl may be
substituted one or more times by F, Cl, Bror CN;

- and the physiologically tolerated salts thereof,

Particular preference is given to compounds of the formula I in which one or more radicals

_ have the following meanings:

RI,R2 independently of one another (Cy-Ce)-alkyl, O(C1-Cq)-alkyl, OH, CN, F, CI,

Br, O-phenyl, CF3, OCF; or OCHjz;
0,1,2,3,40r 5;

0,1,2,3,40r5;

QOorsS;

bond or (C,-C7)-alkylene;

- mono-, bi- or tricyclic (Cs-C1p)-cycloalkyl ring, where the cycloalkyl ring may
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2, 3, 4or 5 .30 VO or S; bond or (G -C2)-al kyl ene;

WO 2007/ 1316194PCT/ EP2007/ 003803 be substituted one

WO 2051131 e times by R4; bond of (G -C4)-al kyl ene; PERAR2007/003803

‘R4

ad, Br, CN, (G-C4)-alkyl or 0-(Cl-C4)-al kyl; and the
physiologically tolerated salts thereof 10 Very :
part i delsabstiprted eneormotedingsbyrR4;0 conpounds of - t he
formula | in which one or nore radicals have the

foll owi ng neanings: RI, R2independently of one

anot hepnd 64 5)6&1]%)#113; 0-(CG-0C6)-al kyl, OH CN, F,
d, Br, O-phenyl, 3, OCF3 or OCH3; 15 0; 0O; 20 VO -
or S; bond or (Cl-C2)-al kyl ene; nono- or bicyclic

(C3- CR2b1 BeRRI &Yk Rt or 0-(Cr-Cop-alicy;

and the physiologically tolerated salts thereof.

Very particular preference is given to coinpounds of the formula I in which one or more

radicals have the following meanings:

RI,R2 independently of one another (C;-Cq)-alkyl, O-(C;-C¢)-alkyl, OH, CN, F, Cl,

Y

Br, O-phenyl, CF3, OCF; or OCH3;
0;
. 0;
OorS;
bond or (C1-C7)-alkylene;
mono- or bicyclic (C3-Cya)-cycloalkyl ring;

bond or (C;-Cg4)-alkylene;

and the physiologically tolerated salts thereof.

If radicals or substituents may occur more than once in the compounds of the formulae I, they

may all independently of one another have the stated meaning and be identical or different.

The alkyl, alkenyl, alkynyl, alkylene, alkenylene and alkynylene radicals in the radicals W, Y



10

15

20

25

30

bond or (Cl-C4)-al kyl ene; and the physiologically
tolerated salts thereof If radicals or substituents
may occur nore than once in the conpounds of the
formalae I, they may all independently of one another
have the stated neaning and be identical or

R1, R2IRB 188 @Atmay B Rber &g hainc: Bdmohgd. be ei t her
straight-chain or branched. In a second aspect, there
is provided a conpound as defined above for use as

har, Lcal . |58 as pharmaceutical.
Ina se%)ﬁlg\rﬂsn]ge%? lfﬁér% ﬁs apro%d!ac[‘a .@015?61&&1 RAMERLG aboDETS 1is8 as ph tical

ed a rmaceuti cal. conprising one or nore of
t he conpounds as defined above. In a fourth aspect,

there is provided a pharnmaceuti cal .conprising o or
Tn a thisdbAtpop TIEFES SEMUPIRRACTIR A SRBET0E OB BES BALT

U ive ingredient. 10 In a fifth aspect,
COﬂmoﬁﬁ§¥gq?§H%%%€%%ed the use of the conpounds as defined

above for manufacturing a nedi canent for the

treat ment of. di abetes. ].n.a sixt.h as t
In o oprdh gipe et i e iee oihopmeece b omae e OFeF o A
compolifids abAARAHIRGE Uhd Bdedt BREFRMERRNIVE Ofgrédieal i ng
yperglycema. In a seventh aspect, there is provided

a process for manufacturing a pharmaceutica

onpri.sing .one o re of..the '
In o SefEpect SR PR e Reo o RS oo ARLeSE,
manuf¥nirthfa PRBACABEGE Yo tha bleytntut bBdihetear ri er and
converting this mxture into a 20 formsuitable for

adm ni stration. The disclosure relates to conpounds

i ! | idd : . rabove for
Ina sn&é 8%%%&’ %?'enllré é)%()\!ldé({]thg g gﬁﬁ@c%pzﬂh%% bs 8&ided-above f

cemc¢ mxtures and pure enantioners and
manufsinasides peaRiscator thiatingheperghecmaf 25Physi ol ogical |y
tolerated salts are, because their solubility in
water is greater than that of the initial or basic

Ina seg&r{l{? 8%%?‘8 thep@irs%ok&}fh&f d Yrodbls tf@:%%ﬁf&fm:ﬁ%ﬁd Si¥drmaceutical
appl rcatrons. ese salts nust have a physiologically
comprisitlgematoe thaanbbihe compatndsras defmadatvoree, prhjei ainapyiseapiying the
. tolerated_ acid addit.i salt.s of. the conpounds. of. .
acive Igurgh O BN B SRR AL O U s Rixbifinto o
form sﬂﬁ.’eﬁﬁé)ﬁ}?la%'irﬁst?a@iiogg hydr obronmi ¢, phosphoric,

net aphosphoric, nitric, sulfonic and sulfuric
30aci ds, and organic acids such as, for exanple,

The di?c‘igstuirecre?a clasdt’o cgr%%cz)l%](ﬁsolfltﬁcot%inﬁulaqqﬂ %h%' f§tm 8*‘ 'lt.hrc.ircsalts, racemates,

racemic mixtures and pure enantiomers and diastereomers and mixtures thereof.

Physiologically tolerated salts are, because their solubility in water is greater than that of the
initial or basic compounds, particularly suitable for medical applications. These salts must
have a physiologically tolerated anion or cation. Suitable physiologically tolerated acid
addition salts of the compounds of the invention are salts of inorganic acids such as
hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric, suifonic and sulfuric
acids, and organic acids such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
cthanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic,
methanesulfonic, succinic, p-toluenesulfonic and tartaric acids. The chlorine salt is

particularly preferably used for medical purposes.
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et hanesul fonic, fumaric, gluconic, glycolic,

isethionic, lactic, |lactobionic, maleic, malic,

met hanesul foni ¢, succinic, p-toluenesulfonic and

tartaric acids. The chlori salt is particularly

preferably used for nedical purposes. 5a Suitable

physi ol ogically tolerated basic salts are anmoni um

salts, alkali netal salts (such as sodi um and
Smtahlmlola@@ulqmca@altw@ate@ gl selteare grmmkoniian 4iltss alkel nyotal galtsgsuch as
sodmIg fagc,? stgthis%gz} ts? aelllga{lffllgnegr?h 1tnsé2al sa%ts rasuclsl %s 1ins’ag,nf;isr;l.(ljnl Sﬁafalld tflcium
salts), GRroaAld) @nd sl G @6 PRI xzém&xcpmpmgﬁmeﬂml ,3-pro anedjol),

5di et hanol ani ne, | ysi ne, arginine, i ne unlne
diethapplamiriey |veine dirgminge chalinesmesaming agiet @edlamme salts.

physi ol ogi cally untol erated anion or cation |ikew se

bel ong within the framework of the disclosure as
Salts wiged physidlégeatBdiraslesitddamid @patiomijkewispbilodg/within the framework -

ph S|olog|cally tolerated salts and/or. for use in
of the ﬁ@ﬁlpﬁgﬁ apeypiyldntepmediaies iy PESPRANS P} R%ﬂf&w&nhmloawgﬂy fqderated

% %{Qin Hh e @3, Prodrugs
Sﬂmaﬁ¥£P£EB§%ﬁg%§n% %héf |s? osure. ﬁ prodrugs can
be nmet abolized in VIVO to a conpound of t he

d|sclo ure. Thes rodr ugs ensel ves tive
A furtgr oAt of B BTREET SFodes R resnads el by disglosure.
Such RSABEs Edh BEARERBILiARS Y PRE RO USmbAIARS tife @sclédire. These prodrugs
anor phous and crystalline pol ynorphous forns. All
may theolsylves phantise bonets of t he conmpounds according to the
di scl osure belong within the framework of the
. disclosure and are a further enbodi ment of the
The cdiﬁlfﬁﬁh@s%{*tﬁe ARBlodhirk BT BIRHER S0 VRiouS PIRALHISHS f&ns, e.o. as
formula (I)" hereinafter refer to conpound(s) of fhe
amorph@rsmml m(sta)lhlmc,pcdﬂg@mhbwfms ehlhpolamgrphess fxms of fegrompounds

oo AR ORGSRy HL PSR DB AP FETRON s

enﬁmd&abﬁ&ﬁﬁhﬁhgﬂémmepresent i deal pharnaceutlcals for the
treatment of elevated lipid concentrations in the

bl ood, the netabolic syndronme, diabetes, insulin
t ACE, f
A el S A PPl D Ao Pl o o
formuldi(Bas descsibedBgem, ahd thehyleand splvdesitizereofae dewnipod helem)
of the formula (1) can also be adm nistered in
conbination with further active ingredients. The
anount of a conpound of fornmula (1) necessary to
achi eve the desired biological effect 10 depends on a
nunber of factors, for exanple the specific conpound
chosen, the intended use, the node of adm nistration
and the clinical condition of the patient. The daily
dose is generally in the range fromO0.1 ng to 100 ng
(typically fromO0.1 ng to 50 ng) per day and per
kil ogram of body wei ght, for exanple 0.1-10
ng/ kg/ day. Tablets or capsules nmay contain, for
exanple, fromO0.01 to 100 ng, typically from0.02 to
50 ng. For the prophylaxis or
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15 therapy of the abovenenti oned conditions, the
conpounds of fornula (1) nmay be used as the conpound
itself, but they are prefe%ably in the formof a
‘phar maceuti cal conposition“with an acceptable -
carrier. The carrier nust, of course, be acceptable
in the sense that it is conpatible with the other
i ngredi ents of the conposition apd is nat ha nfu% for
The comhexngasF twtfosmyla b erd trmbysalogically faisratsd salsFieg! present
. | i quid.or bot nd i r Vi Ldahe
ideal s s £ 4P B0 me 'Ry A ol CAL IR RLE Blobl
metabolid BlRkromuhii sietdipinsalanteaisandd; dysrg0&iont of [THHHYTL. wed §ADL. or
~of the active jngredi en[_. %hg@ﬁ@har n%ée ti Cﬁ| Jd)é%ali
cardiovagauiay disordest anddaad mejpbolie fise CRREREN Y PTHRI N g
. ot her fof ini R e HBiG Sk ®ih further
Thecm@gﬁggg§??@%§%o “@ﬁ@‘%ﬁ%@ﬁ??%ﬁ&ggﬁaﬁé produced by one
active ifrefiRgtsknown phar maceuti cal nethods, which
essentially consist of mxing the ingredients with
phar macol ogi cal | y acceptable carriers and/or
The am%ﬁﬁﬂ LhSousd o PRAMIB Ui SahryGo ARG d the dssifell bidlegical effect
I'scl'osure are those suitable for oral and peroral
dependé bok nexdrpdEiastold, farguanpledbipsnecidicreariponnd shaseiy tiinfepded use,

i tabl f . 1 Nj. ' i
the mofeioh it Ehu o Sy UL 8 By e cBaek
generalfPRAhE t0Be ]tcﬁ%np@. i et B g dypisallhfomal Lifg tof50tg) per day and
co

mpound "of fornula (ILtused i n each _case. CDq%&d )
per kildgamalf hodowsighi dorsorample &b 18 ek /die J9BlefSRT PSSR contain,
al so .bel i £hin f ' i )
L
therapy &4 € abBeinthAsHed @haibAY, enmBuhdsadl formalat(l)mysy be used as the

resistant to gastric_juice conprise cellulose acetate .
compopind itselfabet, thﬁqury\pire;fyqabgrdgtﬂ%& fgrrB o & gxil:xéa,ceunca composition with an
dr ox c RSE: RREAFHREE HRNEnRhAN & compatible
mmqﬁ%%??ﬁ%%g%ggxnet @%???#%Mgcid and methyl nmethacry| ate.
with thé oBiér iraibdterphaf tiacempbsition prddp aptidnof fovthe pat¢nt’s health. The

e S L B8 L0 1, B ARRISHS oun s
single g%ghlﬁt} §>6%5?1% bl @listet, v%gi%ig fn&;y WhiaehE6an G0 %o a5 ekivgght of the

e conpoun formula (1); as powders or
active izgaditne OthesplsoheeutionlyoctisessheresmanlikevistRepGErbr

) nonaqueous |iqui.d: or as.-an pil-in- . B s
includigg pﬁ%ﬁﬁ@@pmdg ?Fl g%r@uj:at)@p [@F pﬁ%rﬁnsac%[};/(\{%f cg{smlg{ S}ﬁgggd ;?;f fhleavention

ﬁgdhﬁ]'baﬁgﬁ D6r tAE BRGWE Phdh addilficslh Eta bl wbhdr svemeially calsist of
can be t hod ?%h includesga step i.n which _ the active,

mixing thg irenédients with phienacglogically eogeptahlarayrias Aaq/ et SX5PIGHE
or nore additional ingredients) are brought into
contact. The conpositions are generally produced by
Pharm hé:fiol RbAREsiHeRERRE diddlostirx rghade stihtgblafirioral and peroral (for
g

ingredient with a ljquid and/or finel diﬁi ed. .
examphoiub g s SR (B prgltils mode ehaffegpion
ecessary. . far, I . Caifidh to be treated and
depen 5 FEIARy A Buse LRI FERTD 8 o8 BP0 ohe BATTAS, o e reated an
on the @hiardbfse 6dmphadadifpmurial (1) wkerie cagprasprGontest farmplatons and

or nore additional jngredients. ressed.tabl et
conted gl SRRy ALARFBOE NGB SBMSOORGCf [ tnention.
PreferdilcE ?si#ilvgwo id- QAR UAR RS rbRanE Rl aBon@ SPAUEIe koMings resistant
granutes,

ere appropriate m xed with a binder
to gastgik jlantompriverdel iBselidetatephthaiaeopol priayy asetatrophdalate,

surface-actiye/di r.Si ng, agent ' j e thvl
hydronREND RS RISF B AP E CeAr BB 5P batie A BYaayF acd and methy
thaldgiLonmpound, which is in powder formand is
e aﬁgﬁgtened with an inert liquid diluent, in a suitable
machi ne Pharmaceuti cal .conpositions which are

suitable for peroral (sublingual) adm nistration
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20 conprise suckabl e tablets which contain a conpound
of formula (1) with a flavoring, nornally sucrose and
gum arabi c or tragacanth, and pastilles which
conprise the conmpound in ap inert base such as
gelatin and glycerol or sucrose and gum arabi c.

Conbi nations with ot her nedi canents 25 The conpounds
of the disclosure can be adm nistered alone or in

Suitabl CQHPInAGHKRRN peRatRAE f@Torsokgifisrithermay be in the form of separate
~ pharnacol ogical Iy active substances which hav or.
units sueh asfoesxabpie Cipsubs, @rhesseckaiiciablaisor iwgﬂﬁ?vﬁa? %é‘ﬂ@&%

contain%( g%%q?e ; d ecgu%g {‘if: ﬁl% %g%%hﬁn@tﬁsfgﬁhﬂﬁ ?gb S S dsf {fégrn%nﬂes; as
. S

_ canents are
solutio\bu ﬁg%én@i&?ﬁn fbh @@lﬁbﬁgb vemsaguaas lidiidbet ascm, oiRin-welet grewater-in-
_ ingredients for the t t of . d i pi ' .
ofl el TS QOSBIOENOTT e AUAHBHO SISO RO Ly Sulable
pharmag el Sieth8d whid@thbh il ATPRANY R ARy R Reine BhGHe carrier
det é? or th

ve Ingredients e treatnment of malignant
(which bl#RoBsidt of @0t ot frossvitalitianabingrodéenits) grashtoehtsnig copi@el Vhe

i ngredients f h t ' . .
cormpo LSS S5 Lor Ahe L SaL et o, g R G5R
ingredigalﬁ'(ﬁig{ z?liﬁ\[elﬂ or BRI, URidda0HadicaRes, dfef whith the patineis shaped if

revention of conplications caused by di apetes
necessavy. Biss ook ataplwi 4 lablét edvdicarodunid Py CAMPHSSIES RHMGMHNE 2 powder

or gran}ll\n].ﬁ:ts EB‘S{; iece%q%gﬁxgﬁ §¥ Séreoe]:pptrgperiagei v‘c\’rﬁh oik {)LEmgie ddaRi Bl iﬁgfeﬁiehts.

Compressed tablets can be produced by tableting the compound in free-flowing form such as,

for example, dpowder or granules, where appropriate mixed with a binder, glidant, inert
diluent and/or one (or more) surface-active/dispersing agent(s) in a suitable machine. Molded
tablets can be produced by molding the compound, which is in powder form and is moistened

with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) administration
comprise suckable tablets which contain a compound of formula (T) with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastilles which comprise the compound

in an inert base such as gelatin and glycerol or sucrose and guin arabic.

Combinations with other medicaments

The compounds of the disclosure can be administered alone or in combination with one or
more further pharmacologically active substances which have, for example, beneficial effects
on metabolic disturbances or disorders frequently associated therewith. Examples of such

medicaments are

medicaments which lower blood glucose, antidiabetics,
active ingredients for the treatment of dyslipidemias,

antiatherosclerotic medicaments,

e

antiobesity agents,
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10 a synergistic inprovenent in the effect.
Adm ni stration of the active ingredient conbination
can take place either by sgparate adm ni stration of
the active ingredients to tthe patient or in the form
of conbi nation products in which a plurality of

. astiinVlemihgrediterd ingadenpr esent i n one pharnaceutica

preparation. 15Further ex lLes of active ingredients
. gaiiveippedicgts f@’b%it??é@i‘%‘hogﬁ“ng]%@flgmg}oés in particular:

5
6
-ﬂggg' ' d S dfgh are nmentioned in the Rote

7 @%éte -%%%gggﬁapéér fb; al 1 wei ght-reduci ng

8. agewnd mbaipatsifoethsuppmems afliigh hivod presgerenent i oned i n
the Rote Liste 2006, ch er 1:..all lipid- |owering

9. agiev BeiAicER 1o BRI S glgh‘?aﬁt]f?’ﬁ‘ére _F"’eB{‘ e Liste 2006,

10.G0aR fabre RBnts e TRY RSt G/ He¢knYibh bf EMFE@ﬁb@MCHﬂlsﬂf by
the invention of the formulal in particular for a
shabetegios tiseci2®d wirdotetgsnt in the effect. The active
i ngredi ent conbi nation can be adm nistered either by
separate adm nistration of the active ingredients to

They c%_ﬁe Bahbigsd wah thdednki@uhy of thé disclobiraaf therfopmdd i@t partioular for

hich a plurality of actiye_ingredients.is_prssent in .
a synergisfih ampmrenentiarbanitsh Admisisiraifanse! e a¢ths maredigat combination

I ngredi.ents ' her.ej . | ik ;
can tak G QA TR IR NER AT FleTt R Al PRAf pient or
the forDTREmblAStiBh prodace pe ivhichRativalityl «f a20@lingredients are present in one

25Ant i di abetics include insulin and insulin
pharmageplicshpiepadtiaich as, for exanple, Lantus (see

www. | antus. con) or HVR 1964 or those described in

W2005005477 (Novo Nordisk), fast-acting insulins
Furthef S@empliS df a2k, 163_) jentsrsnithtdb fer combirlaling peaduhtsass infragticular:

exanmpl e, . Exubera (r) .or .oral in s such.as.; for .
Al G michiamm e ) s LV BT P2 Wllehe educing

agmtsgi}géﬁgf gﬂ)ﬁ{'é?,%s wideRhrd8 AL HEHhe RN REe 2008) chapter 1; all lipid-

exenatide, liraglutide or those which have
loweriteaenthivd tosredngoioned Wb Rogdste 300§ rhapisn 2y d gy aray be

.Navo, rdi sk A/ in. W01/ 0 6 . ' ..
comtpgogy M A SRR R e Al 1, e
improvieRHl inthe &6t ThPhaK SBGLsdidt absbinafadcariad ddministered either by

effective hypoglycem c active ingredients he orally .
separatsfaflednisivasiony i Jeoapineretientsy o tha et ehndhe Wm"mﬂm

r.ef er.abl ..Sulkf onyl. ' i di . .
proas U GATREH oo S LA A A B Lfbrmacuical prepuratin
Most 3t AEOE indrakditonestiomgd bensiafes areiditridstd ar the USP Dictionary of

' nhi bi t f gl hosph
USANwddnieriatioeal Drag Namds, US e NS T e )

Antidiabetics include insulin and insulin derivatives such as, for example, Lantus® (see
www.lantus.com) or HMR 1964 or those described in W02005005477 (Novo Nordisk), fast-
acting insulins (see US 6,221,633), inhalable insulins Such as, for example, Exubera ® or oral
insulins such as, for example, IN-105 (Nobex) or Oral-lyn™ (Generex Biotechnology), GLP-
1 derivatives such as, for example, exenatide, liraglutide or those which have been disclosed
in W098/08871 or W02005027978 of Novo Nordisk A/S, in WO01/04156 of Zealand or in
W000/34331 of Beaufour-Ipsen, pramlintide acetate (Symlin; Amylin Pharmaceuticals), and

orally effective hypoglycemic active ingredients.

The orally effective hypoglycemic active ingredients include preferably
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gl ucoki nase activators, 10i nhi bitors of
fructose-1, 6-bi sphosphat ase, nodul at ors of gl ucose
transporter 4 (G.UT4), inhi%itors of
gl ut am ne-fruct ose- 6- phosphat e am dot r ansf er ase
GFAT), G.P-1 agoni sts, pot assi um channel
sulfondpensr s such as, for exanple, those which have been
biguan 'msecl osed in WO 15 97/26265 and WO 99/ 03861 of Novo
rdisk A/S, inhibitors of di pepti dyl pepti dase |V
meglitipfldeE- 1 V), insulin sensitizers, inhibitors of Ii ver
~enzynes involved in stinulating gl uconeogenesi s
oxadiagg{ghnadigescogenol ysi s, nodul ators of gl ucose upt ake,

thiazol%mg#b%gse transport and of gl ucose reabsorption,
Inhibitors of 1113-HSD1, inhibitors of protein

glucosidygedahibgophosphat ase 1B (PTP1B), nodul ators of the

. ... sodi_.um dependent gl ucose transporter 1 or 2 (SG.T1,
inhibiteggof ghycogegphg ##fpch alter |ipid nmetabolism such

elucag@Patiidniyper | i pi dem c active ingredients and
anti|Tpidemc active ingredients, 25 conpounds which
glucokmestumdiviitooy | nt ake, conmpounds whi ch increase

. . ..therrnogenesi,s, .PPAR and RXR nodul ators and active
mhlbl‘“i’rﬁ(‘j’%E‘B’f’tgf'ﬁ“E’%\ﬁﬁp SB?8n t he ATP- dependent potassi um

modulA6@RRelucede thephedra rlisg), 30 I n one enbodi ment of
the di'scl osure, the conpound of the fornula | is

inhibiterd of slusameinediuctose-GrithoaphatoemigotransigrasaEeES Dy educt ase

GLP‘IIFS‘%%{I}%I&E gtr [ ;?'Croszsflatn?/ﬁ,st g: IoP{/afslt g;/?f]t af:lepi’ vastatin,
potassii@SihuAsd] dpértrOdsuch-a65868&umple, those which have been disclosed in WO
97/26265 and WO 99/03861 of Novo Nordisk A/S,

inhibitors of dipeptidylpeptidase IV (DPP-1V),

insulin sensitizers,

inhibitors of liver enzymes involved in stimulating gluconeogenesis and/or glycogenolysis,
modulators of glucose uptake, of glucose transport and of glucose reabsorption,

inhibitors of 113-HSD1,

inhibitors of protein tyrosine phosphatase 1B (PTP1B),

modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2),
compounds which alter lipid metabolism such as antihyperlipidemic active ingredients and
antilipidemic active ingredients,

compounds which reduce food intake,

compounds which increase thermogenesis,

PPAR and RXR modulators and
active ingredients which act on the ATP-dependent potassium channel of the beta cells.

In one embodiment of the disclosure, the compound of the formula I is administered in
combination with an HMGCoA reductase inhibitor such as simvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin or L-659699.

In one embodiment of the disclosure, the compound of the formula I is administered in
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10 conbination with a chol esterol absorption

i nhibitor such as, for exanple, ezetimbe, tiqueside,

pamaquesi de, FM VP4 (sitosflinol / canpest erol ascor byl

phosphat e; Forbes Medi-Tech, W?2005042692), ND—O727

(Mcrobia Inc., W2005021497) or with conpounds a
combiggivnrfideticholestaiohsoptas mhihior spinds. fﬂﬁﬁ?‘%@&&%et%lbe tiqueside,

e ORI PR B v

WO2005@:260D)0 MINBML7 (Nlidrétea tics,CVOR008)218498 awvrﬂmqmmpomma e

sl G ke AN PGS 0TS
(Merclf’ gﬁmﬁsgéﬂg}%ﬂ wéﬁoo%@g@?f@ (A@tréﬁéleem@? 011

I tazone I'n_one enbodi nent of the
dlsclosure the conpound of the formula | is

one SRS e LRahOT. BEShathd e AR A a0
combn{xaﬁoﬁ%th eKﬁPAﬁ%nﬁH %ﬁrs@gﬂ:ﬁfas 5P ed 918, QoﬁFgﬁlgtbx’i(&éﬁiogﬁfazone,

he di scl osuré, the conpound of the fornu
ITT-56id 1 A625 1Y, BekS3rordiBl hawvoghitasdnad). a ni xed PPAR
al pha/ gamma agoni st such as, for exanple,
mur agl i tazar, tesaglitazar, naveglitazar, LY-510929,
In one MBoeiliwdt ofirhd@3Blosd¥Eh8 @4ApohdnGAShrmAMH i08dminigiered $n
descri bed i n PCT/US 00/ 11833, PCT/US 00/ 11490
oomblmmmﬂvaaBPAR@tﬂpharaggnw sugh pgdfpr eranglle. GWRERDS Wrp90735, K-111,
0 i ences 28(5), 244-251, 2005. 20 In
Lﬁ?6732§kﬁﬁ% %%ﬁf ¢ the disclosure, the conmpound of the
formula | is adn1nistered in conbination with a PPAR
del ta agoni st such as, for exanple, GM501516. . . In_.
In one gawodimsatp e disslosyethgicempautst of the ngm&‘g%‘éé ag'al%?tel‘teﬂéﬂ
PPN OmisCRTR L E gbs %nwlé,% litazar,
oombnflaq{ EN{'I diarélcae%dor vl\/l{]th@h%%?&g 0|rS ot hgr parti al PF]’J,&EFLQgI et
tesaghgaamﬂ;rﬁaxwgbtmzat BN aFit0889 ON0s5 1290 Eci8 0 AN ER 48 nA VEf 8 13HeAVE

o7, ST O SETRAIS S P B B e

JP. Be%%ér e%lanfﬁiﬁﬂjﬁ%‘?ﬁéxﬁ{a%l%glcﬁi sfibdeab g spn4aezaf 2dysat e.

I'n 6ne embodi ment of the disclosure, the conpound
of the formula | is adn1n|stered |n conblnatlon W th

|nh i t,or, such.as for i- .
In one %%e@ rdisglosurs: (e cpﬁlgg%n sc Fi (b 1 Ik{TP b lilEred in
combiVRAQEABEREAR delkd aghiGnactesd) st dxe;rﬁpleptiwm 1516.
di scl osure, the conpound of the formula I is

adnm nistered in conbination with a CETP i nhi bitor

In ones_ %gdﬁlr?ent ofthe %(s%{gs)lllr%; thte%{)ﬁl‘ﬁgﬁr?cpbibthg Forthhila 'R dministered in
combination with metaglidasen or with MBX-2044 or other partial PPAR gamma

agbnists/ antagonists.

In one embodiment of the disclosure, the compound of the formula I is administered in

combination with a fibrate such as, for example, fenofibrate, clofibrate or bezafibrate.

In one embodiment of the disclosure, the compound of the formula I is administered in
combination with an MTP inhibitor such as, for example, implitapide, BMS-201038,
R-103757 or those described in W0O2005085226.
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In one enbodi nent of the disclosure, the conmpound of
the formula | is admnistered in 5 conbination with a
bile aC|d absorption inhibitor (see, for exanple, US
6, 245,744, US 6,221,897 or W00/ 61568), such as, for
exanpl e, HVR 1741 or those as described in DE 10 2005
In one %%Q&%leﬁt 8Nfe BEcburd 06 cORBIEHE & thd for@tk: lashadinigdatd in

of the disclosure, the conmpound of the formula | is
combirzdioi migt 2CEHP |1m11111100rc5@n1b1131 fari esamples foreptippibyrd Lil 705t | e
aci d adsorbent such as, for exanple, chol estyram ne

1o one gt o ot ebsfhobn e SROT LB fiat{1 % gomnisered i
combnﬁ%h%ﬁf%l?éiadl&atcsegmoﬂaﬁﬂ@ﬁowsédﬂf@@xwpler BS&45(744, US
I nducer (see US 6 512 such as, for exanple

15
6,221 mwooommm@mbras,tﬂmwnage dEMB, 1 Y @r thyse as described in DE

ool SE R Ty RS, e o, ormeyn of e

Omacor(r) (onega-3 fatty acids; highly concentrated
In one @ﬁl@k‘hmﬁﬁ &f the Qfscﬁﬂsﬁgsﬁﬁ %Bﬁl?@lﬁiﬁl & tBE thmand i9bdministered in
docosahexaenoi ¢ aci d). n one enbodi nent of the
combimtitivn vdthur polytkiec bdmdl adsoslfent Fechfasy e pramplpcholestyramine or
i agnlnlstered i n conbination with an ACAT i nhi bitor
colese " as, for exanple, avasin be. I n one enbodi ment
of the disclosure, the conpound of the fornula I is
In one @Hl%ﬂ‘ih?én@f)%e R cRRueORicBRbbei ¥ thé famubd ik edihthagéred in
such for exanple, OPC 14117 r obuco
combinatico phﬁmi |.Dhseaphir @nchwm[,seelQS éaﬂ%ﬁéﬁb saeh ase fassxample,

di d of
e L RERTRR O BRES adfiereay SEOPR BT E e Ton i th o

vitam n such as, for exanple, vitamn B6 or vitamn

In one Bibodi éxlc %@%ﬁlﬂ@@fﬂ%ﬁnﬁﬁaﬁ headhinitpeUintontbi@ition with

compound of the fornula | is administered in
Omacur@fomgwdattwcnas dighlypopreentsited tthplesternelriresepintaggels acid and
for .exanple, ibrolipim(NO1886). 12 conbination -

Ofdoc‘\’/ﬁa{l?f‘aﬁﬂmﬁ\?ﬁ itrate | yase inhibitor such as, for
exanpl e, SB-204990. In one enbodi ment of the

In onck BHRSHE BF th% Rigs fRIROHR G ool of RE MaHndld I s Sdministered in
mnistered in combli nation with a squal ene

comblmnweﬂas:eAcm inhibdtor sueblas afor etampleseaapmdbe. BVS- 188494
or as 5 described in W2005077907. I n one enbodi nment
of the disclosure, the conpound of the foilfornula I

In one ke b3 @ik dht SF Ble kel JukP R coipoeid v thB f@mul pDigadingiistéa)l in
ant agoni st such as, f or exanpl e, gencabene (Cl-1027)
combination with an antioxidant such as, for example, OPC-14117, probucol, tocopherol,

ascorbic acid, B-carotene or selenium.

Tn one embodiment of the disclosure, the compound of the formula I is administered in

combination with a vitamin such as, for example, vitamin B6 or vitamin B12.

In one embodiment of the disclosure, the compound of the formula I'is administered in

combination with a lipoprotein lipase modulator such as, for example, ibrolipim (NO-1386).

In one embodiment of the disclosure, the compound of the formula I is administered in
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10 I'n one enbodi nent of the disclosure, the conpound
of the formula | is admnistered in conbination wth
an HW/4A receptor agonist such as, for exanpl e,
nicotinic acid. In one enbedi nent of the disclosure,
the conpound of the fornula | is adm nistered in

conbination with a i e inhibitor suc
combingsampiiazn G| lisre BERTIor Spckrosy R eXUEDs S 20f00;

enbodi nent of the disclosure, the conpound of the

faornul a | i.s | ESh&S . ' ' W ddhhinistered in
In one RSP AL of B SR S5 Do pE PRE AL AL it
combinSRIPOHNE s@ialdrea yhithemsd mhibitos sadimsnios exmerle; BMBe1 88494 or as

conmbi nation with a sul fonylurea such as, for exanple,
describedoinp O HE 7991-i bencl ami de, gl i pi zi de or glimepiride,

I n one enbodi nent of the disclosure, the conpound of

the fornul.g |..i i i - O dshera |
inone R GAFTS Bt ST U ShRER P UERMEY ISt

combin@fst WA 28ipbpdtdEa) anigdniwe sdihsa| fi5 exepplehgensshprsuitd- 1627).

the formula | is admnistered in conbination with a

meglitinide such as, for exanpl repagl i ni .0r .
In one exalhesighinticdghe disclomes, ShrunnasRE offherfaanpd o %E‘HP’&F“’T%@
... conmpound foar ot lsSctpEiTdH 2 ki pRnilcBtinic acid.
cambH@B%EWﬁE?Pgﬁw&ﬁgﬁx%pgﬁ%%%%?F Fnedi one sgchngs}nfor

exanpl e, troglitazone, ciglitwone, 30 pioglitazone,

In one &Rﬁ&ﬁﬁhﬁ@ﬁ%@d@a@w@ thormaped ofiiecboseld [inadinistered in
97/ 41097 of Dr. Reddy's Research Foundati o

Y,
combinption withladipasainhibitosuehds Hpg %@H@Iﬁé}f}rﬁifﬂ-%ﬁS%ﬂ)@t%?ATL‘g62)‘
qui nazol i nyl met hoxy] phenyl ] net h34] - 2, 4-t hi az0l nedi Ole
. In_one enpodi nent the di scl ¢ a4 i
In one ﬁ?lb?q%’é‘e’%?fﬁ% (i‘s&g?‘ge’gﬁ%wﬁ? %?uél?eog%? érjlfogrﬂltdg gs hatton
Conmhﬁhgg“aﬁiﬁmghycosidase i nhi bitor such as, for exanple,
- mglitol or acarbose. In one enbodi nent of the

di scl osure, the conpound of the formula I is_ . . .
Tn one adbbdiirstesfabic disclosirb, thatompowidiaf timformplajds pdginitsrad {n

combmvz\ilhtiior? r\}vit Cat s%lf%gylg]e% sﬁﬁ-:lilpés, ?&%&%%Bk, Po%ﬁétﬁidé%l%@lﬁﬁﬁdé? fg]ipizide

or glimepiride.

In one embodiment of the disclosure, the compound of the formula I'is administered in

combination with a biguanide such as, for example, metformin.

In another embodiment of the disclosure, the compound of the formula I is administered in

~ combination with a meglitinide such as, for example, repaglinide or nateglinide.

Tn one embodiment of the disclosure, the compound of the formula I is administered in
combination with a thiazolidinedione such as, for example, troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed in WO 97/41097 of Dr. Reddy's
Research Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-0x0-2-
quinazolinylmethoxy]phenyilmethyl] -2 4-thiazolidinedione.

In one embodiment of the disclosure, the compound of the formula I is administered in
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the beta cells, such as, for exanple, tolbutam de,

gl i bencl am de, glipizide, glinepiride or

5repaglinide. In one enbodjpent of the disclosure,

the conpound of the formula | is adm nistered in

conmbi nation with nore than one of the aforenentioned
combinGQHPAUAGS a-gugsidare mbibitonatdhas, fist exangple whighbiey buacsabose.

and nmetformn, a sul fonylurea and acar bose,

repagl i ni de and metformn, insulin and a

In one SHbIBRMEhIURRe dikdlSsthé, mhélitdnpmhﬂﬂf therformuls Gis a(ﬂﬂamdtered m
: troglitazone, |nsuI|n and 10l ov efc. In on
combmmmth@mac@fe inprediFnbwhis e Onttﬁ"e‘g‘%g #&Bﬂ}?&ﬂwotﬁﬁ@m channel of

1) h 111 T
the betg ?ﬁwg?u[cg as, OPT e%%ﬂl i Z(%lﬁ%tﬁgndeﬂ gﬁ alsagf:?ttl% %gﬁ‘éide gl%ﬁep ide o

rqmghﬁnanple PSN-357 or FR-258900 or those as descrlbed
in W2003084922, W2004007455, W?2005073229-31 15 or
W2005067932. I n one enbodi ment of the disclosure,

In one bABodRRROMMEE Bkclbige,fli cathpoundiod teedivimmils mehnimstered in

conmbi nation with gluca on receptor an oni st s s% th.
combnagon fadih e tymeone A grem 5:011@3@12{%& -8l com ination wi

a sulfo Sl%ra |ag§ g:}eltfn F}ﬁ?ﬁ Qlﬁilo%%ﬁﬂéa SMd 5%9965 Q&ﬁ@ﬁﬁde afd in!étf@ﬁﬁm

osure, the conpound of the
insulinfafd B Hodylinga,dakuiliniand ereefbrinin, oontvi mat freglitwjonp, insulin and
activators of glucokinase, such as, for exanple,
lovastafgn 4889620, LY-2121260 (w02004063179) PSN- 105,
PSN- 110, GKA-50 or those as are described for exanple
by Prosidion in W2004072031, W2004072066, WO
In one emaaa&m ol th¥\isOI68r6, 176 corbpoRdcH ghpBriplals shoieed in

combingf NGRS BT O RH4SR PIREN IOOR 00! <003 1HE1 oo 7 or

FR—ZSS}(?? QR4 3s dMBHR2AR 1062058034025 37860007031 ¥583605003229-31
867939 or WO 04052869, by Novo Nordisk in EP

or WO2GER83932.\WO 03055482, WD 04002481, WO 05049019, WO
05066145 or WD 05123132, by Merck/Banyu in WO
03080585, W03097824, WD 04081001, WO 05063738 or 30.

In one @Qb@@g%%”é’@the A3schlkiire Lthk kympounnAR AHOGBHEK, I ipadhinistered @

Zeneca in WO 01020327, WO 03000262, WO 0300

combiipEon SVithgluAROD TG Antagiga 1a§9f°f€/@ﬂ6§ 4&%8@077&@1\10-25—
0505420 3R50M0 05080359, WD

2504 op o Sre i RS TR Y I PR,

14 I n one enbodi ment of the
di scl osure, the conmpound of the fornula | is
adm ni stered in conbinati on w

inhibjtor of ..
In one gmbedinesal ehdsidscl Oéwféhthﬁ@mPBPn‘feS’&ﬁ% FOI&%“E’E i3 Jdpibstored in
combi a%%n‘%{ma ?&u R, d(%f 1 RiALS Ghasay, for ekaﬁpl@omom%m Lmelzlzcso

EStered in 5combination wth
(wozmmlﬁbng;msmﬂ 06y REN-d38, GKA- 5 grpuho@pﬂsa*r%l@@mhﬂéﬁﬁﬁ gyample by

rrosaBien o bl B SR RaTA wp SRS ARG 0by ot
in'W kB e7OD0I S3 48801 8378 WD 001d8Y e, OYe 00185707, WO

010442@[;2}%?823281333831 \?fbtegwgmﬂ WO&%&%PW%%P%‘E@%W@B@% DE
102592@ gﬂésq;pgg’%s é@é‘é%ﬁrg” r ?or ﬁU?tNerf) Nd?&isk in EP 1532980,

WO 0RHEURD SVer @DoRAS 16 w@uasawom W(D D506 tBiot WG 05123132 by
I e AR e S R T e

WO 05090332, by Eli Lilly in WO 04063194, or by Astra Zeneca in WO 01020327,
WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO 04046139,

WO 05044801, WO 05054200, WO 05054233, WO 05056530, WO 05080359,

WO 05080360 or WO 05121110.
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15 I n one enbodi nent of the disclosure, the conpound

of the formula | is admnistered in conbination wth

i nhi bitors of dipeptidyl peptidase W (DPP-1V), such

as, for exanple, vildagliptkn (LAF-237), sitagliptin

(MK-0431), saxagliptin (BM>-477118), GSK-823093,

PSN- 9301, SYR-322, SYR-619, TA-6666, TS-021,

ESC] inistered in

B P T S T
combinAliA0 GE05BGAN b tWCIE®LEGKkR s WBR00S) fR3B8Mmple, FR-225654.

PCT/ EP2005/ 007821, PCT/ EP2005/ 008005,

PCT/ EP2005/ 008002, PCT/ EP2005/ 008004,

In one E@A(ﬁfﬁ%@l@@f #0828BsurlPEhd o P& 2B forAul 1 iPedh(hif€ed in

4. WD2004089470- 71, W2004089896,
combmtm@ aaolllemﬁoxsrofm@@%@@?lna@osph%%p FBRescy mpefpsrititexample,
CS91?f the disclosure, the conpound of the fornula | is

adm ni stered in conbination with inhibitors of
protein tyrosine phosphatase 1B (PTP1B), as are

described for exanple in W200119830- 31 11751
In one yohodinsobabe dingpemsothe sompomdyithe g@@flb’o‘ééi mister

e AR 0 RN IR0l 57

48 (D). S ek esslr:Arzhdim . Forphuba gdest e 120r83G1(2004)).s
adm ni stered in conbination with nodul ators of the
sodi um dependent gl ucose transporter 1 or 2 (SG.TL,

; T . . i er -
none TPV B, RSP Qe

combirteiea mitheidhitorsexaipiminerrEe 4 piorshat amiRoeHgeees(GFAT), as

00452902, P 5959 W2005085237,
*Hedﬁ@ﬁé%bﬁﬁ Cﬁﬁgﬁﬁﬁgﬁ ndlon in Expert Qpin.

Ther. Patents (2005) 15(11), 1531-1540. In one

enbodi nent of the disclosure, the conpound of the
In one fobaditeent of e dibrlosinst de samppunbeighs forawiahis almeistered in

i nhi bi.t,ors.,of haqrpon e
combiggh AT BB TP LT RO TG0 FAAGE O Sithds, B cxamsle,
w1dag1mq®mms7)o§n ghpmd(mmmuy &axztg‘ll@tlﬁQBMSJWIQB) tGBK 823093,
formula | is admni stered I n conbination

PSN-9PAhiSHiR 372 DFR 448 JA-G65A T;%rp%b@ﬁtgsse’m@,a@&j%%%éﬁ s are

L e o T

WO02005012312, W0O2005012308, PCT/EP2005/007821, PCT/EP2005/008005,
PCT/EP2005/008002, PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005 012874.2 or
DE 10 2005 012873 .4.

in one embodiment of the disblosure, the corﬁpound of the formula I is administered in
combination with inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (118-HSD1), such as,
for example, BVT-2733 or those as arc described for example in W0200190090-94,
WO0200343999, W02004112782, W0200344000, W0200344009, W02004112779,
W02004113310, W02004103980, W02004112784, W0O2003065983, W02003104207,
WO2003104208, W02004106294, W02004011410, W02004033427, W02004041264,
WO2004037251, WO2004056744, W02004065351, W02004089367, W02004089380,
W02004089470-71, WO2004089896, W02005016877 or WO2005097759.
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In one enbodi nent of the disclosure, the conmpound of
the formula | is adm nistered in conbination with an
i nhi bitor of phosphoenol pyruvate car boxyki nase

(PEPCK), such as, for exanﬂﬁe those as described in
WD2004074288. 25 In one enbodi nent of the disclosure,

Tn onetemebodimpo i thealiscldverd thernoingonnd of the Firmiuds bisadministered in

.combi nat i . |nh|b|to nthas .
combig Rt iy ck s iRy PheHhahy FROE B B &R Spsprived for
exampl§inUw2000212%280,1 . WAZHI 08083 WOROES 62260 GRH3462295,

W)2003078403, VD?OO4022544 W2003106410
PCT/EMQO@QO%QOBCT{BQ@@GQOQ%@Z;%PCVW@@@@@%W; PE@/EP2005/ or DE
1020%%@%%%%%26984 W2005000836, W2004106343, EP1460075,

4910, W2003076442, W2005087727 or

W2004046117. I n one enmbodi nent of the disclosure,

the compound of the forrmula | js_administered in

In one@@rh@dﬁmﬁt ehthgidiselospre Misicsmpernde! the fraiula kis sdgugtered in
comb Pk o iy AR AT B sl o5 LT

SGLTR})euchospian ﬁﬂamlﬁlel ReA-DraNITa 085) SGhdGi 0 AVER2ES and SAR 7226 or
. conbl |on with an_end heI| 0
as dire GEreTIbafG or gl am N QO e, RO LBEER: Iy SRAIRE::

/@m R B9 A99HE3 59656 pmonnﬁaﬂél 4 BeExpert O
PCT gﬂpa I fgh%éﬁgggitered in conb?natlon W th © xpert Opin.
Ther. Patbrith (20065151 1), I5KeppHB ki nase" (TICK inhibitors), as

are described for exanple in W2001000610,

W2001030774, W2004022553 or W2005097129. 10 In one
In one%ﬁpﬁgin'i@l@ bf B diffosticS HleQSHpBund Hthé AIRRUNTS %ﬁm‘iﬂi@tered in

formula | is admnisfered in conbination wth ]
combinagghwl veitlombitdtors: ¢fchoginopw easitive bpaser(BEEp ap describedfor Rsyeple in
J.-ped for exanple in W2005090336. 15 In a

Vvozqﬁgﬁ?ﬁgp'enbodinent of the disclosure, the conpound of

the formula | is adm nistered in conbination with

CART nodul at ors Cocai ne- anphet ami ne-r equl_at ed
In onetepihedpneny of m@ﬂrs%a@s therepppuribeiahe forawla bis jstgreg in

com B o N S0 T I ACO) S,y R BEose

describdd¥n SMOAYINAN636Z, WOCHOFR,1 97,08 O2ReF(e97 napr2iNbeHts14.
1-sul fonic acid 14-[ (4-am noqui nazol i n20
2-yl am no) met hyl i cycl ohexyl net hyl | am de

In oneWOQﬁngnQ bF A8 di LR uFelﬁn%Q?)J?oG&PMtﬁ@ fofthubs 131@ aﬁﬁﬂs?tel%ﬁ)m

or anal ogous conpounds for exanple
combiGHonSGi8Par Y3861 p@sphngﬁab@rwatdcathﬂmhmsm (llj’ﬂﬁPéMBUSmCh as, for

exampl%?ﬁl%aag’ é%cvhe%ﬁnvl\g@é}g‘g@“aﬁ?; \éﬁmofw) PZ:(St ﬁgs\ghlaghar e

descri bed in W2005080424; 25 cannabi noid receptor 1

ant agoni sts such as, for exanple, rinonabant,
Tn oncSRIOAATS of thekiisbosars, ﬁaeezowgcmd vishic faymuds bispiminisreres in

o S8eE i S A AR T B, w s

for ex 9%@@@%&22%@@@1@@)@523@2@&@[&6@4%846 W02003078403,
200302776, W2003040107, W20030078

Wozomqwg@,gwmozloémo WO02005058908, Uszooso38023 WO02005009997,

US2005026984, WO2005000836, W02004106343, EP1460075, W02004014910,

W02003076442, WO2005087727 or WO2004046117.

In one embodiment of the disclosure, the compound of the formula I is administered in

combination with an inhibitor of protein kinase C beta (PKC beta), such as, for example,
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Us6, 509, 367, W200132663, W?2003086288, W2003087037,
W2004048317, 30 W200500974, W2004111033- 34,
W)200411038- 39, wmzoosolﬁzgg, W)2005007111,
W2005007628, US20050054679; W2005027837,
W2005028456, W2005063761-62, W2005061509 or
ruboxi@@®05077897; M4 agoni sts (e.qg.
1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxyl i c
acid [ 2-(3a-benzyl- 2-
Tn one 2ABbAMenBoOKO dRcRsiB@, the Goriphendadfitbl fopyubzidk afdAindstekpin
ridin-5-y1)-1-(4-chl orophenyl)-2- oxoet hyflam de;, (WO
combigitiog Withoan endpthplss domocrtopaazpyist fysh a5 7gr Gramplp,@vosentan (SPP-
301) MB243, RY764, CHI R-785, PT-141 or those that are
" described in W2005060985, W?2005009950,
W)2004087159, W2004078717, W2004078716,

W2004024720, US20050124652, 5051391, . .. .
In on pROOTETL7HE¢ dHplSPB0H0 2901w VN BET AEHs gdministered in

. . L 6 . 7 1 . ;
°°mb“%§§88§g‘]f@‘@%§fs o5 00532%’,1é Shs eon ’7%03%865“1)6(1 for
examplWi2 OUBQEERID66 1 0\ 0060 ATD, WO20BHE25580qr, W02005097129.

Us20040224901, W200501921, W200509184, '

W2005000339, EP1460069, W2005047253, W2005047251,
In one EhaddieaPof N0 RCHRNZ0IE cBmpYBROSRRY Bifitla 1 is@ifidifiered in

receptor antagonists (e.qg.
combitiatioB-with hydWenmoxaho plugospati@dd restrten hikp firasadpscaibyd fr gxample

. ochl ori de (SB-334867-A) or those as are
mwogg@ﬂ%gf{j for exanple in W200196302, \W200185693,
W)2004085403 or W2005075458); histam ne 113 receptor

agoni sts (e.g..3-cyclohexyl-1-(4,4-dinethyl-1,4,6,7- _
In a futtbereatypdinoenioé therbicdomre [ qommonnd of iy dprpip I 1 adpunistered in

.oxal i [ I . _ .
e BN PN BB BB IR S Nyl v
inﬂue_rfﬁgé éﬁ? } ﬁilbgtbélgsn%.agxiety and %asilﬂc emptying in mice” Asakawa, A. et al.:
- e -9-(2,4,6-trinet h -911-1, 3,9-tri f
Hormqnggné M%/tabO}uc] W@p@@ﬁéé@ﬁﬁ%@%%) ); cRFt Ealpaz :
NPY ag%tgglgg{ngisé%]gasg goﬁ%ﬁa%iéfég ?%hk@?%r-g?%d A1 @9 454dnSinoquinazolin-

2-ylamind)éretiyll oy dokexyih bthpl smidedrydronbldride (EERY G824 2- ( 2, 3-

st TR B el S S R TIPSR, v

(PYYH-SBLANOSH Ewith hihA kA NBLARNG) C3EW)] CIG-1643 (derivative of
PYY3-36 which conjugates in vivo to serum albumin) or those as are described in
WO02005080424; |
cannabinoid receptor 1 antagonists such as, for example, rimonabant, SR147778 or those as
are described for example in EP 0656354, WO 00/15609, WO02/076949, WO2005080345,
WO02005080328, W0O2005080343, W02005075450, W0O2005080357, W0200170700,
W02003026647-48, W0200302776, W02003040107, WO2003007887, W02003027069,
US6,509,367, W0200132663, W02003086288, W(02003087037, W02004048317,
W02004058145, WO2003084930, W02003084943, W02004058744, W02004013120,
W02004029204, W02004035566, W02004058249, W02004058255, W02004058727,
W02004069838, US20040214837, US20040214855, US20040214856, W02004096209,
WO02004096763, W0O2004096794, W02005000809, W02004099157, US20040266845,
W02004110453, WO2004108728, W02004000817, W0O2005000820, US20050009870,
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- MCH (el ani n-concentrating hornone) receptor
antagoni sts (such as, for exanple, NBI-845, A-761,

WO 200w B6@798, A-798, ATC 0175, 17-226296, T-71, GNmmamowoussos
or conpounds such as are described in W2003/ 15769,
W2005085200, W»2005019240, W»2004011438, 30 (WO

WO200800058 %0208 1106132, P04 H3SA30, Womommw 02005007111,

wo2oR S EEI8 TR B0 oV ekonH By enErg S ol AT 76152,

WO0200504 5056 WWB20b5EPI897;  5-HT receptor agonists, e.g.
-1-(3-et hyl benzof ur an-7- gﬁ%pl perazine oxalic acid salt

MC4 agemgss a.£.00amnp- 1,33 Mre@ahwirenspbthalegodi @rtoxylic etidd3-(3a-benzyl-2-

i o L ——

oxoethY&E{IeOKP080 /91182 @80 Bx34280, NE2000 4230470 br THIQ, MB243,
W)2005082859) ; 5- HT6 receptor ‘ant agoni sts as
RY 7644 680R;: 3P T 1 ex hese that pr &m@smmwom%so

WO205RfE9P58 rW@%QGHo%%j&'ﬂ %ﬁézéozﬂﬁi%?i étvﬁﬁzoélﬂbﬁ 38R0 ags2,
ant'agorii s ornone g hunman "growt or none
WO2005 OSAEE- %0%0?4 1|g P 7OE, W ORIST00862220 A $i 9290 S®ITBORA A3S20050164914,
t
US2008) Gl 1 USP00 98: MUY S AL BRI RA PRI 03797,
WOZOG’S dﬂ-‘ﬁf WV%U%EJ(%%%MEQ W@QO%O%@'?@P X 28bg0Ao6h L 38260501b21,

ormone secretagog-ué receptor antagonists
W020Q5g]9r1&41 |W03ﬂ®ﬁ@633$t]§)145m éféozmasmmnw@zoogozrmlgs

ep153850n K DR B0 G0 2b T 0 a2 884) : uncoupl i ng
orexin fé‘b@ﬁt@f Lg%o%[sts?(eréo@&%%ﬁbe&&@ﬁllﬁiﬁgﬂg'Sﬁh{}%ﬁﬁm 4-ylurea

for exa niel”W:; Leinun

4 hydrociﬂ@mﬁa(@vé%ﬁﬁﬁr@h@r thog agkare describedifos @xarmdte i §W@200196302,

WOzl SBLH BSAAABP ARBIERHSBlsegir 22ch Lo LB

histamiZ6 H3)reccpto-a88dibts (8 2o pelbkbg1-( Ruardificthyl-1 Ags, or
tetrahydl:l)‘?)Pnrn%arIzo[zl 5-clpyndin-5-yl)propan-1-one oxalic acid salt (WO 00/63208) or those
as are described in WO200064884, W02005082893); ' |
CRF antagonists (é. g. [2~methy1~9-(2,4,6-t1'imethy1phenyl)-9H-1,3,9~triazaﬂuoren—4—_
yl]dipropylamine (WO 00/66585));

CRF BP antagonists (e.g. urocortin);

urocortin agonists;

B3 agonists (such as, for example, 1-(4-chloro-3 -methanesulfonyhnethylphehyl)—}[2-(2,3-
dimethyl-1H-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO 01/83451));

MSH (melanocyte-stimulating hormone) agonisfs;

MCH (melahjn—concentratmg hormone) receptor antagonists (sﬁch as, for éxample, NBI-845,
A-761, A-665798, A—798, ATC-0175, T-226296, T-71, GW-803430 or compounds such as
are described in WO2003/15769, WOQOOSOSSZOO, W02005019240, W0O20040114338,
W02004012648, W02003015769, W02004072025, WO2005070898, W02005070925,
W02004039730, WO2003033476, W02002006245, WO2002002744, W02003004027 or
FR2868780);

CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclo-
hexylethyl)thiazol-2-ylcarbamoyl]-5,7-dimethylindol-1-yl }acetic acid trifluoroacetic acid salt
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| i pase/ anyl ase inhibitors (like those described for
exanple in WD 00/40569); inhibitors of diacylglycerol

WO 2007BegI9t r ansf er ases (DGATs) 1&s descri bed for exaoplEe2007/003803

in 25 US2004/ 0224997, W2004094618, W?200058491,

W2005044250, Wp2005072740, JP2005206492 or

(WO %126050) $BOBIB131 aWithD24e SO)odr ISR-135186);d synt hase (FAS)
such as, .far. ex l e, .C75 or. those as described in

SCTOLORNR S1. 5@’?5‘;““62%1 FfaRinglo| eoyl - est rone or

i Ridrdel | G for

e R B e B A e T S0 0058270,

5-HT r¢@p00 hEa6ioR, e yWi2(10dbfibeszofngn od8agasne whPoa4ds8i421

(WOOE’O X\ﬁ) 005092316. 19 In one enbodi ment of the _

3 {03 sure, the further active ingredient is leptin;

5-HT2698seplid?fa Sﬁﬁékﬁl?slu%h s,HBf SRR VamDi386 IeTBe bLARRWE hCare
use ecI)Jf I gpti n", Sglsvador, Javi er; nmez Anbr osi

describgd i ¥Q20G00RABIE R 0247 00 ERBeMO2085 ¢ 98 R0,0K 02003064423,

, CO 1), 2(10), 1615- 1622. 5 In one
WO%@%Q?%W%@%%%@ ’scl osure, the furt he!r active
5-HT6 revgpRe beRborists gexaniehaibadiffexam heDandsue8848) one

enbodi nent of the disclosure, the further active

bombesip geceptos agoniss {BRE1IALIMSHS or dexfenfluranine 10 In

anin iment of the disclosure, the further
gal Ztlca:?%p\?@rﬁnn e J|[S(‘ent is sibutram ne In one enbodi nent of

growththoemdne @l o duman gidvethfhormbrey orabODV0Ngr edi ent i s
zi ndol e or phenterm ne. I n one enbadi nent of the
gmwﬂlgi%gre%% @smgﬁenwsmﬁﬁdﬁw%ﬂa _%WP?&Y??@@Hsopmpﬂ-
. _- L ( ) - N i .
wmino RBP4 LR RO b T G856
growthéoampiiescciagopiCaceptaxfutygdniunfghrainhntagonists) sucas,dbr example,

I reparatjon.faqr i
A'7781ﬁ3 ﬁgﬂg‘)ﬁS Poae et o %@%ﬁé@%@% THERAPY (2001
TRH a@istGke, forlSlamiple, #300 662 8§pF omax
uncoupling protein 2 or 3 modulators;
leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena,

Marina; Grasso, Patricia. Leptin agonists as a potential approach to the treatment of obesity.

- Drugs of the Future (2001), 26(9), 873-881);

DA agonists (bromocriptine or Doprexin);

lipase/amylase inhibitors (like those désc'ribed for example in WO 00/40569);

inhibitors of diacylglycerol O-acyltransferases (DGATS) as described for exampie in
US2004/0224997, W02004094618, WO200058491, WO2005044250, W02005072740,
JP2005206492 or WO2005013907; | |
inhibitors of fatty acid synthase (F AS}) such as, for example, C75 or those as described in

W02004005277,;

- oxyntomodulin;

oleoyl-estrone

or thyroid hormone receptor agonists such as, for example: KB-2115 or those as described in

W020058279, W0200172692, W0200194293, WO2003084915, W0200401842] or

WO02005092316.
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is a carob-containing product from Nutrinova,
Nutrition Specialties & Food Ingredients GrbH,

I ndustri epark Hochst, 659269Frankfurt/ Min).

Conbi nation with Caromax(r) is 20 possible in one
preparation or by separate adm nistration of

In oneguythydimety obthetdigsldsyrenthiedurtherpgticaingtedicpt is leptiag onax (r)

e S DRI L SRR, SR G

exa
Ambré¥i Qaviet; Frolibebk €Sdnha, FRpert Opinivd bh Phamabstaeapp@bolj)@(10), 1615-
every suitable conbination of the conmpounds of the
1622. di scl osure with 25 one or nore of the aforementioned
conmpounds and optionally one.or nore further
phar macol ogi cal |y active substances will be regarded
In oneasntodirhén gf Wictdctostiree therfotiea tactve imgrflent sdchympliveamine or

present disclosure. 0 0 Cboyl estrone
amphetamine.

In one embodiment of the disclosure, the further active ingredient is fenfluramine or

dexfenfluramine.
In another embodiment of the disclosure, the further active ingredient is sibutramine.

In one embodiment of the disclosure, the further active ingredient is mazindole or

phentermine.

In one embodiment of the disclosure, the compound of the formula | is administered in
combination with bulking agents, preferably insoluble bulking agents (see, for example,
Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax
is a carob-containing product from 'Nutn'nova, Nutrition Specialties & Food Ingredients
GmbH, Industriepark Hochst, 65926 Frankfurt/Main). Combination with Caromax® is
possible in one preparation or by separate administration of compounds of the formula I and
Caromax®. Caromax® can in this connection also be administered in the form of food

products such as, for example, in bakery products or muesli bars.

It will be understood that every suitable combination of the compounds of the disclosure with -
one or more of the aforementioned compounds and optionally one or more further
pharmacologically active substances will be regarded as falling within the protection

conferred by the present disclosure.
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O -CH(Et)- (CH2)2- )(Ax trans - The activity of the
ounds was tested as follows: In vitro FLI PR assa

co
‘Vozmﬁﬂg%ﬂieconbinant cel I's whi éh express the GPCR EFREF2007/003803
Function-testing assays were carried out by neans of

. the FLIPR techni que ("Fluorescence 5 | [ P] at e
The m@&ﬁ%hﬁhem?aéeﬁrfﬁht {3 OFgipIs oo @%&Fﬁ@eﬁo the
pure st8A8briérs o taasdneh @,%ﬁ_%ni'xﬂlrésh@f di N dr8GiRLk Wk e formula T and the
concentration of Ca2+ in reconbi nant HEK293 cells
pure digsitéredmens pSapasation o 1cGRGRIrGPREC mercechdanaiogiapkidallFor
the investigations, cells were seeded in 96-well
mcrotiter plates (60 000 cells/well) and allowed to
The exhPIes QMEIIH W sdR€ to Ittt RSInt @Y QFltiRNE hbWev&elek@icting it.
were incubated in buffer 10 which contained the
fluorescent dye fluo-4. After this |oading wth dye,
Table 1t N€ cells were washed, test substance was added, and
changes in the intracellular Ca2 concentration were
measured in th | PR instrunment. Results have been
presented as pE tage change relative to the
control (0% nkales #Qst ance added; 100% 10 uM
ref erence agoni st |ifpl et acid added). 15 Table 2:

Bi ol ogi cal acti . A ac,tW\\/ia(t,Mﬁlr@HOO uM 1
0]

NV

Ex. v W X Y
1S, 3R
2 O -CH,- %\O% .
cis
3 | o | -cH- 710)( i
cis
4 0 ~-CH,- )L(j_’( .
cis/trans
5 S - -CH:-

0B

1S

7 | S | -«(CHps

2

trans

8 | S | «(CHy

i

trang
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WO 2007/131619 25 , PCT/EP200:7/003803
9 | O | «(CHe x%( |-
tfrans
' _CH(Et)-
0] o )(%( :
(CH3),-
trans

The actiﬁty of the compounds was tested as follows:
In vitro FLIPR assay with recombinant cells which express the GPCR GPR40

Function-testing assays were carried out by means of the FLLIPR technique (“Fluorescence
Imaging Plate Reader”, Molecular Devices Corp.). For this purpose, agonmist-induced changes
in the intracellular concentration of Ca®" in recombinant HEK293 cells which expressed the
GPCR GPR40 were determined.

For the investigations, cells were seeded in 96-well microtiter plates (60 000 cells/well) and
allowed to grow overnight. The medium was removed and the cells were incubated in buffer
which contained the fluorescent dye fluo-4. After this loading with dye, the cells were
washed, test substance was added, and changes in the intracellular Ca®' concentration were
measured in the FLIPR instrument. Results have been presented as percentage change relative
to the control (0%: no test substance added; 100%: 10 uM reference agonist linoleic acid

added).

Table 2: Biological activity

Ex. % activation @ 100 pM

1 74

2 o1
3 76

4 96

5 64

6 66

7 101
8 105
9 101
10 5
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It s evident fromthe table that the conpounds of
the formula | increase the activity at the GPR40
WO 2007438 or and thus are very2Guitable for the trRalUHBH07/003803
of hyperglycem a and of diabetes. Insulin release is
i ncreased by the conmpounds of the formula I (see Itoh
et al., Nature 422, 5173-176). The conpounds of the

s evigRe R e N T SR R A Pcfp Bl paly M he
GPR40caeephw apd dparaecl veyy snigabd¢ fan ghesgatmbhteofSiyperglyegmia and of diabetes.
. teri,als of the fornmula Il . I1.where LG may b
Insulin {rragq)sie ﬁ{bmﬁ{,eaﬁﬁg by thg ccggpoqn&lrs of ngrﬁﬁplél?laﬁéqes ég;ﬁ,et al?, ﬁature 422,
173-176y.mesyl ate, O-tosylate, O-triflate or SG2Me, and n,
m Rl and R2 have the abovenentioned neani ngs, with
conpounds of the fonnula Ill, HW%ifyORs 0 ||

o ol S ey UG B PR S o

receptofRave the abovenenti oned neani ngs, under the influence
of suitable inorganic and 25 organi c bases such as,
for exanple, Na2CO3, Cs2CO3, K2CO3, NaH, DBU, DBN or

o oA Y 01 LTS BB Bn il

formulslll f oxi de, tol uene or tetrahydrofuran to give
conmpounds of the formula IV. - 1V  Conpounds of the
general formula IV in which Vis a sulfur atomcan be
oxi di zed by 5 nmethods kpQwn fromthe literature to

sul f oxi des or Su:—,{'% es the ester protective group
' 7 Jer e reaction '

has not been eli .
ot eCY VENyroup i s

conditions, the ester
subsequently elim nated gt hgds known from the
literature to result i Ry YMOou of the fornul a

l. m

i

where LG may be a leaving group such as, for example, halogen, O-mesylate, O-tosylate,
O-triflate or SO,Me, and n, m, R1 and R2 have the abovementioned meanings, with

compounds of the formula III,

I

where ORS is a suitable protective group for ester and V is an oxygen or sulfur atom, and W,
X and Y have the abovementioned meanings, under the influence of suitable inorganic and
organic bases such as, for example, Na;CO3, Cs,CO3, Ko,COs, NaH, DBU, DBN or potassium
tert-butoxide in a suitable solvent such as, for example, dimethylformamide, dimethyl |

sulfoxide, toluene or tetrahydrofuran to give compounds of the formula I'V.
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10 The conpounds of the fornula Tin which V
corresponds to an oxygen atom can al so be prepared by
WO 200784619 ng suitable starting2haterials of the foPAETER2007/003803
~(the syntheses are sufficiently well known in the
literature) 15V where Rl and R2 have the
abovenenti oned npsz gs, with al cohols of the genera
formula Vi ?R]) Yy OR5 200 VI under M tsunobu
condi tions . [ nt hesis 1981, 1-28) to
gi ve compounds of the c-neral formula I'V.in which V
is an oxygen ato_- : ' Al -OR5are neant
also 25 th ¢ 3 trrhtenylphosphine
and perfluoro az8digar boxyl ate vari anOs which have
been disclosed only in later literature (S.
Dandapani, D.P. Curran, Tetyahedron 2002, 58 (20),
3855-3864). The subsequent ester cleavage to give
conmpounds of the formula |I takes place by nethods
h LI on
CompoS RNt BBt Tubi EETHEGRich L s 4 ki P Becsitired

methodwkhdswa érapoths discrafurd foguifexidesdr sutfbiasl a DC 1 X 10 | n
t he presence of suitable bases such as, for exanp

If the eq@mﬁc esoes! am@gen ng{ ﬁgé@n EHBRE Esa tﬁﬁﬂ cgglgmmaﬁ the ester
protectlgg gitr%lpgg; Q%H ?ilt hg/i?f ?g@%ﬁ?ﬁiﬁéﬁb&?ﬁ{qvﬁgﬁﬁQ& létfe?aruue to result in

the comghivoxdsnd toy formbkaahydr of uran to gi ve conpounds of the
formul a X 15X Conpounds of the general formula X
can be reacted in chlorinated solvents such as, for

The corB¥@MRL 8f th@'fOrmﬁlﬁ Tin @Hth\ﬁE(S@&Bbﬁbqgﬁﬁ BRI dorh Q@n also be
presence of ruthenium or bdenum cont ai ni ng

preparegnby agdeEng svitrhlcadtyting nwtmalmﬁ ¢ faomabt Er(@le@ﬁfn&lh@s are

sufﬁmegt?y S0 lkng\%rl rfr‘f%e l%erature)

=
(R1); |

2™ rN |
PR

(RZ)nTC N on
7

v

where R1 and R2 have the abovementioned meanings, with alcohols of the general

formula VI

JW._.__Y. _OR5

HO W X \[r
o}

VI

under Mitsunobu conditions (O. Mitsunobu, Synthesis 1981, 1-28) to give compounds of the
general formula IV in which V is an oxygen atom. By Mitsunobu conditions are meant also

the use of perﬂuorinated triphenylphosphine and perfluoro azodicarboxylate variants which
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20 ' _ Xl to give
conpounds of the general foitnula XIlI. Xl The
WO 20024 168hr opanat i on of the ac2§lic ester can be cBFTFEE07/003803
out by nethods known fromthe 5Sliterature, such as,
r..exa Mth trinmethylsul foxoniumiodide in

have beﬁ?ﬁﬁéﬁ“k—‘gﬁ?@ {aﬁ%&i%ﬁg IgpratER - (HANAGRINE dbP AUk d etrphedgpn, 2002, 58
(20), 3’339%@1451 A QlibdeGerd SHEF ale%Ja%E W%igg&dxhh%%lﬁd% gh (& BRI takes

the respective ester by sta r s leads to

place by amplong dkeowh fitohethgdnentire.f or nul a Xl V. 15XIV. WO

2007/ 13161930PCT/ EP2007/ 003803 Experi nental section:

Exanmple 1 _ o
It is addifiShadPpodsibid t& rddePOSRYIURME bihd ioBnalibAXMAEE With LEMPLRIls of the

exanecar boxylic acid . '
general formula IX -

H W #
IX

in the presence of suitable bases such as, for example, NayCOs, Cs;CO3, K2CO3, NaH, DBU,
DBN or potassium tert-butoxide in a suitable solvent such as, for example, dimethyl-
formamide, dimethyl sulfoxide, dioxane or tetrahydrofuran to give compounds of the
formula X.

Compounds of the general formula X can be reacted in chlorinated solvents such as, for
example, di-, tri- and tetrachloromethane in the presence of ruthenium- or molybdenum-

containing metathesis catalysts with acrylic esters of the general formula XI

(o

S ors

XI

to give compounds of the general formula XIIL.
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94 ng (2 34 mmol ) of sodium hydride (suspension in
oi | mere added to a solution of 178 ng (1.03 mol

WO 200331644 hy | 29 PCT/EP2007/003803

(1S, 3R) - 3- hydroxynethylcyclohexanecarboxylate in 5 n
of dinmethylformanm de at 0OC. After 30 m nutes, a
solution of 250AON\(0 94 mmol) of

2-chl oro4 , pyr|n1d|ne in 2 m of
J@R1“"ggaiﬂ~

di met hyl f 0 The reaction m xture was
10 allowed to reach r nperature and was then
heated at 60C fo 2 hdlur s A Theygol t

resi due was
fter
phase was

di chl or onet hane.
1 N HC1l, the aqueo

m xed witH
acidification

" extracted with dichl oronethane, dried and

concentrated. The crude mXkure was purified on
silica gel with heptane/ethyl acetate (gradient 0%to
25%in 40 mnutes, then isocratic for 20 m nutes). 55

The cydmk)l()ﬁaﬁl@mﬂt)f ﬂﬁ%cﬂﬁ’@ %§t|ef &91 Wél@ﬁ&i oWy AR AIKRSHn ¥R the

mz = 775

lteratug sxcmsgom;amymh rmahyisdyoniapmisdids in siruslbrleniongde and
sodium B8 S4s83h Give commonds of the genera formle XIU | 1o anec

arboxylic aC|d was obtained in analogy to exanple 1
from net hyl

ci s- 4- hydr oxy
2-chl or o- '
G (o (O TR
ci s-3- (4, 5- Di phenyl pylf m thin- 2- yl oxymet hyl ) cycl opent a
necar boxylic aCIo F- 36009_.136- OR5

ci s-3-(4,5-Di pyr NI M2~y §?)cyc|openta
necar boxy(Rﬂ)s obtai ned in a@l Egy to exanpl e
1 from nethy

ci s- 3- hydr oxynet hyl cycl opent ane- 1- car boxyl-ate and
2-chl oro- 4, 5-di phenyl pyri ®Ifline. Ms: mz = 747.5

(2MH). Exanple 4 5
G s/ trans-4- (4, 5-di phenyl pyri m di n-2-yl oxynet hyl-) cycl

AN cycl ohexane-| - car boxyl ate and
VI pyrimdine. 25 M5: mlz 775.6

Cleavag BPIROREALDOE ¥lthCh PG hfhafa Hedbls #8ds b compounds of the general
formula XIV.

XIV

The preparation of some examples is described in detail below, and the other compounds of

the formula I were obtained analogously:



AT

10

15

20

25

30

316 ng (2 mol ) of
ci s/ trans-4-hydroxymet hyl cycl ohexanecarboxylic acid
WO 2007d3181%i ssolved in 5 m of dPoxane, and 120 ny PGT/EP2007/003803
mol , 60% of sodium hydride were added. After 30
m nut es 10 at roomtenperature, 266 ng (1 nmol) of
Experimentgl 51408, 5- di phenyl pyri ni di ne were added. After 48
hours at 90C, the m xture was evaporated and taken up
in ethyl acetate The sol ution was washed wth
Exampleal f - sat ur at ed sodi um bi carbonate sol uti on and
saturated sodi um di hydr ogenphosphat e sol uti on. The
organi ¢ phase was dried over sodiumsulfate and
(18, 3R3:91m g@@ﬁ&gﬂipy&ﬂﬁlﬂ @%ﬂi&%éﬁ@ﬁ)o%’l%h&aﬁgca%bx%k 'a@ﬁ gel
? ent fromheptane 10 15hept ane/ ét hyl
94 mg @o?éitlam X of:sedliunglgydmgle (8%persion il wrer%hie@ tod sltitignepe] 78 mg

b
.03 P B L5 B P R i P arg R RIS P
dlmethﬁﬂﬂfﬂaﬁ‘nd@atd)"é AGtAde Qﬁﬁhtés 1261ufBn P2 5PmETD.oN n‘iﬁ'xol) of 2-chloro-

( 3- mer capt oadamantan- 1-yl)acetic acid in 2

4,5- mp@@qmmlﬁwnﬁ%n@ﬂ@fmthm Qpmde pvag addady The re@Blyl( wigge was
7
al]owed]’fz;q]ﬁaecrlll?:agr%tlgm ; %uge é%%@gﬂh)rerrl g%atgcii &tg%(?@é?— Bmhrg 31;he solvcj:nt was

concentited Gaddr ighPvdoomnsind Theregiidyé twrae migs] it ivhice @ndyichloromethane.
reparative HPLC (nethod A) 45 of the
After ag@% caliep pHBd lhlf Hllethe agpgoys ﬁ@%ﬁe VRAS: exl(‘ﬁ‘ ﬁ'wlé -ﬂlcgﬂ?rmpﬁshane

dried amtPedméR&1. The crude mixtu ificd on silica gel with heptane/ethyl
© (1CS) 3-(4,5- Deglr.]ueﬁ;n%yrr?maspm E-:yorlo%(l3}(;%10‘%/60W(%he egnegaerg

acetate Ggrgdient 26 n@ZfMétmle minutes, then isocratic for 20 minutes). 55 mg (15%) of the

enyl pyri m di n- 2-yl oxy) cycl ohexanecar b
desired (gt gbip Bipgh TS ool T o

MS: mAEpswykReH)! uor odecyl phosphine were added to a
sol ution of 280 ny (1.76 mmol) of nethyl

(1S, 3R) - 3- hydr oxycycl ohexanecar boxyl ate in 2 m of
tetrahydrofuran. After 30 mnutes, 525 ng (2.12 nmol)
of 4,5-di phenyl pyrimdin-2-ol and 2 ml of tetrahydro-

Example® an were added, and the mi xture was again stirred
for 30 mnutes. A solution of 1.77 g (2.12 nmol) of
bi s(perfl uorononyl) azodi car boxyl ate in 2 m of

Cisi('4’5%]g@h?%ﬁrnﬂ%ﬂ§ ea?t@%ln? ¢ St I rr eg&r?&&\gdm&t enper at VUT e

cis-(4,5fdaphenyipyrimidid-2- ylmgzm@hyl}l@s%bkmetnb@gﬂ% erid wisobtained in

suspensjon_into sol tian dding.1 nl of
analogyg r?g?lﬁapierloﬁ%ml obd By YEQW?QQP@%C%TPP’%%&M

2chlor<¥\"4t5hd1§H e}JIIg;ﬁmglaﬁ%m pitate corresponds to 408 ngy of
nyl pyri mdin-2-0l1). The filtrate was

MS: m/ﬁFI’ffiérﬁe(dM W)ce t hrough a Fl uoroFl ash cathi dge and
washed with nmethanol/water = 4/1, and the filtrate
was concentrated. The resi due was separated on a 10
silica gel colum (heptane/ethyl acetate, 10 m nutes
100% hept ane, gradient fromO0%to 45%ethyl acetate

Examplp@ 45 mnutes). 28 ng (4% of the desired product
wer e obt ai ned. B

cis-3-(4,5-Diphenylpyrimidin-2-yloxymethyl)cyclopentanecarboxylic acid
F-36009-136-A

cis-3-(4,5 —Diphenylpyrimidin—2—yloxymethyl)cyclopentanebarboxylic acid was obtained in
analogy to example 1 from methyl cis-3-hydroxymethylcyclopentane-1-carboxylate and
2-chloro-4,5-diphenylpyrimidine. '
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Ms: mz = 389.1 (M+H).
0% ; 3- (4 5- Di phenyl pyri m di n- 2-yl oxy) cycl-ohexanecarb '
WO 20BW6 acid 15 28 ng (0 073hmol ) of nethyl PCT/EP2007/003803
(1S) - 3- (4, 5-di phenyl pyri m di n-2-yl oxy) cycl ohexanecarb
- 0X re mxed with 360 pl of tetrahydrofuran and
MS: m%%%ﬁ?@\ﬁf%N aqueous |ithi um hydroxi de sol ution and
stirred at roomtenperature for 16 hours. The
reaction mxture was diluted with water, acidified
with sulfuric acid and extracted with ethyl acetate.
E organi ¢ phase was dried wth sodium sul fate and
Xamplesheentrated in vacuo. 17 my (64% of the desired 20
product were obtained. Ms: mz = 375.5 (M+H). Exanple

7 25
Cis/trarpab(4, & dpheny hwmypidig-2- vl dymetRylyd yslahezangbytbextlicl deidy c | op
F.3614 %gg_gecar boxylic acid S-6-heptenyl thioacetate 3.4 g

E .2 mol ) of 6-heptenyl-1-bromde in 15 m of
316 mg,C('Q mehbY of &Eﬂﬁﬁkﬂ%ﬁﬁﬁé@n@tﬂﬁﬂyﬂbt&ﬁa&@aﬁoﬂy& z(ch—w@l‘thsolved in

pot assi um t hi oacetate and stirred at room

5 ml of iayper 4 rléow(mbr@%)ﬂfQOWMﬁ@dqu aiked. Afier39 mimtes
at roomstg?lgtgrag%e Mgg%g Over S Odl l}?nibs%j?fdﬁlﬁhgggh% 9{#1}16 Welde at()ided Adfter

48 hours an8EqL, Itl&tmmmreamﬂ eiviygorates ankdiake@sp angholymedtawd. thesdlution was
ation .in_the next sta

Washedzmﬂve%%lf - sofghiparporaty ﬁ%ﬁ%mwﬁwwaﬁ gediumpn e
vy B RRRLA B 38208, RO, 90K ol gl gag
concentt@6d. e Irysidfe war muFiedmncsalidacged with wegsadiobt] fowe defyme to

tirri 5 ature for 3 hours and
heptancfei FRPS L4+ BB 45 0 B RGrET TABRAE! PRI SIS 3 2 g
MS: m/& 2380 +19f.  2- chl or o- 4, 5- di phenyl pyri ni di ne were

di ssolved in 45 nm of degassed di net hyl f or manm de and

added to the residue. The m xture was stirred at room

tenperature for 18 hours, taken up in 200 m. of MIBE

and washed with saturated NaCl sol ution. Drying over

"~ Examplea@di um sul fate was fol | owed by concentration and

purification of the residue on silica gel 10 with
hept ane/ et hyl acetate (10:1). 2.9 g (67% of the

[3-(4,5- ﬁg@eﬁlg%ﬁn%ﬂ%ymmﬂﬁa&hm& NPractlidacia 3615 (MrH) .
F-36141-89¢4, 5- d| phenyl pyri m di n- 2-yl sul f anyl ) oct - 2- enoat e

125 me 30,53 giimg) o 3 Sl aekinpdamansans] ysRiccAFid s Jmhef dimptiudfprmamide
were mife TR RERISIG sBibln AR 843020 gl 88 o

dlphenmmﬁldﬁeuhﬂstlhbd aaI®Cyfot 4 zhlﬂlrssmd 21§ W(H[or LS. The mixture was

nper at ur 18 hours. The residue after .
purifed Rt 51Ok CHREL01 ok 55 BUEARZS o H1erdesirehBrogititare gbtained.

MS: m/P0 487 hik@ge! w th heptane/ethyl acetate (10:1).

Example 6
(15)-3-(4,5-Diphenylpyrimidin-2-yloxy)cyclohexanecarboxylic acid

Methyl (18)-3-(4,5-diphenylpyrimidin-2-yloxy)cyclohexanecarboxylate
1.5 g (2.12 mumol) of diphenylperfluorodecylphosphine were added to a solution of 280 mg
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- 346 ny (75% of the desired product were obtained. 20
M. mz 461.6 (MrH). tert-Butyl
WO 20030131919 4 5- di phenyl pyri mi di 822-yl sul fanprentyI PEVEPRY7/003803
ropanecarboxylate 148 mg (0.675 mml, 1.35 eq ) of

hyl |f did 3 n i
(1.76 riggly BLIMEYHY S m%lé?gyfle&ichlille’g@eﬁﬂb@?ﬂ%télén AL —

After 39 2@_{@%%{53? Sntlé o Pﬂmﬁ{ol)rm ERENIAT R 901 Ind9%h- of tetrahydro-
furan wes 4altieB; atidghemy tpserivas ahain Qicyet] ol Femju)ach-Bhaionatfd 77 g

@12 ol 8t ¥ patororpif e ehifEbat g 1t o ol o8 iy GoRfEwas stowty

added d}b HE BextBRrhAReACHR) hild 81 at 368h AnSperBRBAD Wb, Tt was not
urated NaCl solution and dried over sodium

possiblstﬂ ¢cavert thﬁﬁelsmlsm@iuetthpmm agldingf It mf ofdimetnl foamamitde. The
reactioffhigye e VA BB rar oo es BH10 gt Tpgdiohenyl-

pyrimidih-2-6t). 4ﬂ}'é ﬁltrﬁtMWd)s filtered twice through a FluoroFlash cartridge and washed
2-[5-(4, 5heny| r| m di n- 2-yl sul f anyDpentylicycl op .

with mfr*tbml{ér@éﬁrmf}( 14nd the filiratowangencgnipaterdihy residucevas sspargled on a
4 | | 0 0
silica ggl c[o . gégne ﬁg%%t(&%ﬂt% gﬂo\%éfr}lél?e ?ﬁ?g‘g l‘feggﬁé ?@&ﬂgﬁﬁj Il‘{(om 0% to 45%

ethyl acxeiatamms mtnun:b st h’JSQﬁQ (A nafithe dosdred pbdudt wife/obadifled.
tirred at_roomtenperature for 2 hours. The residue

MS: m/gf‘t3§|9 L @bl of all volatile constituents in vacuo
was purified by preparative HPLC (nmethod A). 60 ny
(87% of the 5 desired product were obtained. M5 mz

(18)-3-@& % Dipleaylphtimidin e plopy e y8oli@kanccarboxylic acid

o G A A B L

carboxyddte wefe BritddRA@NY6OMT d)ﬂ'fbfi’élﬁyd?ofﬂaﬁlﬁhﬂ 38y L) BED wzidueaﬁé 1&Rium

ropanecar boxylic aci d was "obtai ned in anal ogy to
hydroxigg g@,}pngn zmcf stpadsit eote ﬁ@l}pe];atmq)ﬁcvr de heyrg The reaction mixture was

diluted %&}Eﬁ A ac1d1 eglv@ﬁle '%JBX aci an'd e%trac]ted N%h e{ﬂyf ace’eef]fe.srhe organic -
phase was dned w1th sodmm sulfate and concentrated in vacuo. 17 mg (64%) of the desired
product were obtained.

MS: m/z =375.5 (M+H).

Example 7
2-[5 -(4,5—Diphenylpyrimidin-Z-ylsulfahyl)pentyl]cyclopropanecarboxylic acid

S-6-heptenyl thioacetate

3.4 g (19.2 mmol) of 6-heptenyl-1-bromide in 15 ml of dimethylformamide were mixed with
2.4 g (21 mmol) of potassium thioacetate and stirred at room temperature for 2 hours. The
mixture was taken up in 50 m! of MTBE and washed with saturated NaCl solution. Drying
over sodium sulfate was followed by cdncentration, and the residue was employed without

purification in the next stage.
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20 2- [4-(4,5
- D phenyl pyri m di n- 2- yIoxy)butyl]cyclopropanecarboxyl
wO 2007/&31&1;‘,1 d F-36341-088-1 PCT/EP2007/003803

2- Hex 5- enyl oxy-4, 5-di phenyl pyrimdine 1.50 g (15
1 of 5-hexen- 1 ol .dissolved in 30 m of di oxane
-Heptmﬁwf%@é 4n-diphgmdryrynakng 6000 15 rmol ) of sodi um
hydri de and stirred at roomtenperature for 30
m nutes. Addition of 1.7 g (7 5 mmol) of
The S-@hepitéro d}idacﬁtadzﬁ cp‘hdaen]yﬂopiwti wasdlisselwed $n 8@hil ofethayiol and degassed.

stirr erat re for our Taki ng up
Additich g OGRS featascio R e POA e

temperdtfie 1OV HolY afld i/érﬁlﬁfapéﬁeill SO Pofstl A EindAuo.
evaporation. The residue was purified on silica gel

32g (1\3J|1111t10]j op Lahbire b iphemtlpyrenidits: W;re disselﬁe@ in( 45764 obdegassed
duneth)fl 7 des&er aen(cjl a%ﬁgéj £ 1:316 \p&g‘,{(ﬁleoﬁlﬁg {nrfx ure v§aos stirred rq foom t?ér?ﬁ:gl')ééture for

18 hourd 4téke£n4up5mtz()p By NAY BEMind ivimsBed vt Yol thiad NAVIGLARIGAPBRRNg over

carboxylic acid was further obtained in analogy to
sodlumgg]é}ﬁsp weas follayed by coneergrgion a(lqi/pp,})lﬁcatlg)@@ﬁﬁ}egqu@ueson silica gel

with heéé /%él%’?ﬁiﬁ@%l‘?% @%ﬁl)g % égﬁ?‘%g Qg tk}f:l ci%)§1¥g(ﬂ?r Elly(!t Iv&e¥ oBIRInR AN

MS: m/2436( 4, (M{thenyl pyri m di n- 2-yl oxy) pentyl ] cycl opr opan
ecar boxylic acid was obtained in anal ogy to exanple 9
from 6- hepten-1-ol and

B T o i S R U S KT P

33 x 2 Gadient:(ACN +-0.05% TFA) (H20 + 0. 05% TFA)
361 mg](i3 (?1) S)P 2 rl?ept) 6- enylsuﬁfanyf 3 5- d1gilé}?y1pynn%gmg a&é 384 mg ()3 mmol) of
tert-butyl acrylate in 3 ml of dichloromethane are carefully degassed, mixed with 80 mg of
Grubbs II catalyst and stifred at room temperature for 18 hours. The residue after evaporatioh
of the volatile constituents was purified on silica gel with heptaﬂe/ethyl acetate (10:1).

346 mg (75%) of the desired product were obtained.
MS: m/z = 461.6 (M+H).

tert-Butyl 2-[5-(4,5-diphenylpyrimidin-2-ylsulfanyl)pentyl|cyclopropanecarboxylate

148 mg (0.675 mmol, 1.35 eq.) oftrimethylsulfoxonium iodide in 3 ml of dimethyl sulfoxide
were mixed with 26 mg of sodium hydride (60%) and stirred at room temperature for 1 hour.
tert-Butyl (8-(4,5-diphenylpyrimidin-2-ylsulfanyl)oct-2-enoate dissolved in 1 mi of dimethyl
sulfoxide were added and stirred at room temperatufe for 24 hours. The mixture was taken up
in ethyl acetate, washed with saturated NaCl solution and dried over sodium sulfate. The
tesidue was purified after concentration on silica gel with heptane/ethyl acctate (10:1). 96 mg
(40%) of the desired product were obtained.

MS: m/z = 475.7 (M+).

2—[5—(4,5-Diphenylpyrilnidhl—Z—ylsulfanyl)pentyl]cYclopropanecarboxylic acid
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Clains: 1. A conpound of the formula I, 5 in which
WO 20074316kbani ngs are 10 Rl, R2Bhdependently of onePCT/EP2007/003803

anot her (G- Co) al kyl, 0-(Cl-C6)-al kyl, NH2,

0- _al NKCl - C> al kyl k, (}ICN F,

96 me G4 Renall of ExPahars G- Bore iy imere? sy yRRshbL-
cyclopl%Hgiﬁatchlthkﬁgte%e Qfss éaelntd 1?2@%&‘%363 ?'mgﬁdéﬁlcg‘aﬁggﬂn ¢ Ind 2 ml of
TFA armIreﬁ@t m«:nuemp@am@fém- Tk, 6Fte, regi@R> 4y rahdceihpf alheolatile

- C7 ne, where l.en k n
consting P e DI LER B Tohe (BPRg Ao o0 fed By o e
desiredRRoduSiRBRr obtlhed. Or tricyclic (C3-Cl12)-cycl oal kyl

ring, where the cycloal kyl ring may 25be substituted
MS: m/gmet I8¢ 1 4rd-eHY. i mes by R4; bond, (G -C4)-alkyl ene,

(C2-C4) - al kenyl ene or (C2-C4)-al kynyl ene, where

al kyl ene, al kenyl ene and al kynyl ene may be

substituted one or nore tinmes by RS;

Example 8

2-[5-(4,5-Diphenylpyrimidin-2-ylsulfanyl)pentyl|cyclopropanecarboxylic acid

F-36341-084-1

2-[5-(4,5-Diphenylpyrimidin-2-ylsulfanyl)pentyl jcyclopropanecarboxylic acid was obtained
in analogy to example 7 from 5-hexenyl-1-bromide and 2-chloro-4,5-diphenylpyrimidine.
MS: m/z = 405.13 (M+H).

Example 9

2-[4-(4,5-Diphenylpyrimidin-2-yloxy)butyl|cyclopropanecarboxylic acid
F-36341-088-1
2-Hex-5-enyloxy-4,5-diphenylpyrimidine

1.50 g (15 mmol) of 5-hexen-1-ol dissolved in 30 ml of dioxane were mixed with 600 mg
(60%, 15 mmol) of sodium hydride and stirred at room temperature for 30 minutes. Addition
of 1.7 g (7.5 mmol) of 2-chloro-4,5-diphenylpyrimidine was followed by stirring at room
temperature for 6 hours. Taking up in MTBE and Washing with saturated NaCl solution were
followed by drying over sodium sulfate and evaporation. The residue was purified on silica
gel with heptane/ethyl acetate (15:1). 1.93 g (77%) of the desired product were obtained.
MS: m/z=7331.1 (M+H).

2-[4-(4, 5-D1pheny1pyr1m1dm 2- yloxy)butyl]cyclopropanecarboxyhc acid was further obtained -
in analogy to example 7.

MS: m/z = 389.1 (M+H).
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30 (G -Cg)-alkyl, (C2-Cp)-al kenyl or _
C6) - al kynyl, where al kyl, al kenyl and al kynyl may
‘Vozm%@ygy%stltuted one or nnre¥5|
RAF, d, Br, CN, (G -COalkyl or 0-(C-C4)-alkyl,
where al kyl may be 5substituted one or nore tines by
F, d, Br or CN; and the physiologically tolerated
salts thereof. 10 2. A conpound of the fonnula | as
clainmed in claim1, in which the nmeanings are R1,
ExmanQMhdependently of one another (G -C6)-alkyl,
0-(CG -C6)-al kyl, NH2, NH(Cl-C4)- al kyl,
- NKCl -C4) - aIkyI]2 H, CN, F, d, Br, 0-phenyl, CF3,
2-[3- (4@%1%11@;{;71%@&@%&&;@%&%}1 dyébbpt%%aﬁéb@%w& gdldone or
nore tines 50, 1,°2,3, 4 or 5;
F-3634p,09%:1 2, 3 4 or 5; 20 VO, S or SO, bond,

2-13-(4 Sy T SSRGS et et i avag glptained in

analog}aﬂol@)ﬁﬁﬂlb%rﬁeﬁﬂf&}ﬁ—h@)tﬁilbsﬂ hibdi2-@B1086\8, 50dip REy & yrintTB e DY
25 Xmono-, bi- or tricyclic (C3 Clzfﬁzycloalkyl

PAS’W?Fﬁ@3@@MﬁﬁDthe cycl oal kyl ring nay be substituted
one or nore tines by R4; bond, (G -C4)-alkyl ene,
(C2- C4- al kenyl ene or (C2-C4)-a|kynylene,'mhere
30al kyl ene, al kenyl ene and al kynyl ene may be
dsjg_bstituted one or nore tines by

Metho
Stationary phase: Col YMC Jsphere 33x 2
Gradient: (ACN + 0.05% TFA):(H,0 + 0.05% TFA)

5:95 (0 min) to 95:5 (3.4 min) to 95:5 (4.4 min)

Flow rate 1 ml/min

imes by F, O, Br BET/ERR007/003803



10

15

20

25

30

R3; R3NH2, NH(G -C4)-alkyl, NRCI-C4)-al kylb, F, d,
Br, CN, OH O0-(Cl1-Co6)-alkyl, ,

WO 20010131648) - al kyl , (C2-C6) - al keayl or (C2-C6) - al kyRZI/EP2007/003803
where al kyl, al kenyl and 35al kynyl may be substituted
one or nore times by F, d, Br or CN;, R4F, d, Br,

Claim€N, (G -CO-al kyl or 0-(Ci-C4)-al kyl, where al kyl may
be substituted one or nore tines by F, d, Br or CN
5and the physiologically tolerated salts thereof. 3. A

1. CRRBRBBshASf thdoringlaml @ |- as claimed in claim1l or 2,
in which the neanings are 10 Rl, R2i ndependently of
one another (Cl-CO alkyl, 0-(C-C6)-alkyl, OH CN, F,
d, Br, O-phenyl, CF3, OCF3 or OCH3; 0, 1, 2, 3, 4
or 5, 0, 1, 2, 3, 4 or 5

(R2)
I
in which the meanings are
R1,R2 independently of one another (C;-Cs)-alkyl, O-(C;-Cg)-alkyl, NH,, NH(C,-Cy)-

alkyl, N[(C;-Cg)-alkyl],, OH, CN, F, C1, Br, O-phenyl, CFs, OCF; or OCH,
where alkyl may be substituted one or more times by F, Cl, Bror CN;

n 0,1,2,3,40r5;

m 0,1,2,3,40r5;

V. 0,S,S00rS0;;

w ~ bond, (C,-Cr)-alkylene, (C-Cy)-alkenylene or (C»-Cy)-alkynylene, where
alkylene, alkentylene and alkynylene may be substituted one or more times by
R3;

X mono-, bi- or tricyclic (Cs-Ciz)-cycloalkyl ring, where the cycloalkyl ring may

be substituted one or more times by R4;
Y bond, (C;-Cy)-alkylene, (C,-Cas)-alkenylene or (C;-C4)-alkynylene, where |
alkylene, alkenylene and alkynylene may be substituted one or more times by

R3;

R3 NH,, NH(C;-C)-alkyl, N[(C1-C4)-alkyl]y, F, Cl, Br, CN, OH, O«(C;-Cg)-alkyl,
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R4

VO or S; bond or (G -C7)-al kyl ene; 20 Xnono-, bi- or
tricyclic (C3-C12)-cycloal kyl ring, where the
- wWo220eMsl@al kyl ring nmay be subst/ituted one or nor e PCKAER3007/003803

by "R4; bond or (G-C4)-alkylene; R4AF, d, Br, CN,
(a - COaIk or 0-(G-C4)- alké/ and t he
el QCaicbaliol (Cotoralkel ontCaComiinast, where dboalsnep! and

. 2f Ot geall{)ﬁ)r \\;\rﬁ]: Retsﬁsﬁﬁgs(%gﬁedorl Ig?o e orbyrfp r(ﬁ, ]g)rf orctllﬁ;i rrB

2007/ 11161939PCT/ EP2007/ 003803 Br, O-phenyl, CF3,

OCF3 or OCH3; 5 VOr'bondor '
(Ci - Cﬂ%]ﬁrypéhé(il C4) alkyl or O-(C,-Cq)-alkyl, where alkyl may be

substituted one or more times by F, Cl, Br or CN;

and the physiologically tolerated salts thereof.

A ¢ompound of the formula T as claimed in claim 1, in which the meanings are

2.

‘R1,R2 independently of one another (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, NHa, NH(C;-Cs)-
alkyl, N](C1-Cy)-alkyl]>, OH, CN, F, Cl, Br, O-phenyl, CF3, OCF; or OCHs,
where alkyl may be substituted one or more times by F, Cl, Br or CN;

n 0,1,2,3,40r5;

m 0,1,2,3,40r5;

A% O, Sor SO;

w bond, (C1-Cy)-alkylene, (C,-Cr)-alkenylene or (C;-C;)-alkynylene, where
alkylene, alke;hylene and alkynylene may be substituted one or more times by
R3;

X mono-, bi- or tricyclic (C3-Cyp)-cycloalkyl ring, where the cycloaikyl Ting may

* be substituted one or more times by R4;

Y ~bond, (C-Cy)-alkylene, (Cg—C4)—alkenyleﬁe or {C,-Cy)-alkynylene, where
aIkylené, alkenvlene and alkynylene may be substituted one or more times by
R3; '

R3 NH,, NH(C;-Cg)-alkyl, N[(C;-Cs)-alkyl], E, Cl, Br, CN, OH, O-~(C;-C¢)-alkyl,

(C1-Ce)-alkyl, (C2-Cg)-alkenyl or (C,-Ce)-alkynyl, where alkyl, alkenyl and
alkynyl may be substituted one or more times by F, Cl, Br or CN;
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10 nono- or bicyclic (C3-Cl12)-cycloal kyl ring; bond
or (Cl-C4)-al kyl ene; 15and the physiol ogically

WO 20070138418t ed salts thereof 5. A8conmpound as cl ai ne&CE#EP2007/003803

.R4

one or nore of clainms 1 to 4 for use as
phar maceutical. 20 6. A pharmaceutical conprising one
or nore of the conpounds as clainmed in one or nore of

cl ai t . r t ~caly, GOonpLi Si,ng. _qne or
ore o Gtk EainSGirasARg R G T BRG e AP g5
cl ai msubstit@ted 0RO Er MAbrd tRAGLORNECH Bf 6EN; active
ingredient. 25 8. A pharmaceutical as clained in

.claim 7, which conprises as further active ingredient

one or nore.anti di i hypogl ycemi.c' active -
andth"if:’wl}} lgg?%??glg,taﬁﬁ@%oﬁﬂr%hggc ase inhibitors, cholesterol

absorption inhibitors, PPAR gamma agoni sts, PPAR .
al pha agoni sts, PPAR al pha/ ganma agoni sts, PPAR delta
agoni sts, fibrates, MIP inhibitors, bile acid

. R Bt O 6. TP L.ohi hi . . |
B P RE-E A SR R R R B B 8 S s are
inhibitors, antioxidants, |ipoprotein |ipase

R1, R2yn: nndgpgideniy of oo Grothar{Gpt o SRV B (G agii(id:ON, F, €1

R4

HI\/I74ABrre9;e@g§§;L 2gOMEESor dEAASe i nhibitors, insulins,

sul fonyl ureas, ’ bi guanides, - neglitinides,

t hi azol i di nedi ones, a-glucosiclase inhibitors, active

i ngredi I ¢ch act on the ATP-dependent potassium
channg’l’?géit%\lgT eta cells, 40 glycogen phosphoryl ase -
i nhibitors, glucagon receptor antagonists, activators
of "gl ucoki nase, inhibitors of gluconeogenesis,

i nhi bilt &+% 3p4 of buct ose- 1, 6- bi sphosphat ase, nodul at ors

of glucose transporter 4 (G.UT4), inhibitors of

gl ut am ne-fruct ose- 6- phosphat e am dot r ansf er ase,

I nhi biod ers; of di peptidyl peptidase |V (DPP-1V),

I nhibitors of 11-beta- 5 hydroxysteroid dehydrogenase
1, inhibitors of protein tyrosi ne phosphatase 1B, -
nodul AR ji.um dependent gl ucose
trans%éﬁ#éﬁ&%(%$%g§m?%hibitors of hornone-sensitive

| i pase, inhibitors of acetyl-CoA carboxyl ase,

i nhi bitors of phosphaen yruva ar boxyl ci nase, ;

i nhi bIPs bbforényxc@gé@s-@ﬁf%@@ﬁwfﬁ%é@ rﬁo@@&yaoalkyl ring may
i nhi bint oirtifRfedP6M &iote RS HyRDet @, endot hel i nA

receptor antagonists, inhibitors of | kappaB ki nase,
nmodul at ors of the glucocorticoid 10 receptor, CART

agoni st s Y agopi sts, MC4 agonists, orexin

agoni 8pd o} Iég&ﬁﬂ§$§?’TNF agoni sts, CRF agoni sts,

CRF BP antagoni sts, urocortin agonists, f33 agonists,

CBl receptor
F, Cl, Br, CN, (C-Cy)-alkyl or O-(C-Cy)-alkyl;

and the physiologically tolerated salts thereof.

4,

-A compound of the formula T as claimed in one or more of claims 1to 3, in which the

meanings are

RI, R2

independently of one another (C;-Cg)-alkyl, O-(C;-Cs)-alkyl, OH, CN, F, Cl,
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ant agoni sts, MSH (nel anocyte-stinmul ati ng hor none)
agoni sts, CCK agoni sts, serotonin reuptake
WO 2007I3i43Pt or s, mi xed serotoni ¥ gi ¢ and nor adr ene®GTEP2007/003803
conpounds, 5HT agoni sts, bonbesin agonists, gal anin
ant agoni sts, growth hornones, growth
hor nors, Oepleasi, 647:18CEonpQUHds, TRH agoni st s,
uncoupling protein 2 or 3 nodulators, leptin

: agoni sts, DA agonists, |ipase/anylase inhibitors,
n PPAR npdul ators, RXR nodul ators or TR-13 agonists or
anphet am nes. 9. The use of the conpounds as

clainmed in one or nore of clains 1 to 4 for 20

nanufqﬁturing a nedi canent for the treatnment of .

di abet'és. 10. The use of the conpounds as clained in

one or nore-of clains 1 to 4 for manufacturing a

medi canment for treating hyperglycema. 25 11. A

V. proced3ofdr manufacturing a pharmaceutical conprising
one or nore of the conpounds as clained in one or
nore of clains'1l to 4, which conprises -m xing the

W acti véohdgr @li@ptalkyleie;a phar maceutical ly suitable
carrier and converting this mxture into a form
sui table for adm nistration

X mono- or bicyclic (Cs-Cyy)-cycloalkyl ring;
Y - bond or (C;-Cy4)-alkylene;

and the physiologically tolerated salts thereof.

5. A compound as claimed in one or more of claims 1 to 4 for use as pharmaceutical.

6. = A pharmaceutical comprising one or more of the compounds as claimed in one or

more of claims 1 to 4.

7. A pharmaceutical comprising one or more of the compounds as claimed in one or

more of claims 1 fo 4 and at least one further active ingredient.

8. A pharmaceutical as claimed in claim 7, which comprises as further active ingredient
OnE Or more antidiabeticé, hypoglycemic active ingredients, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR
alpha/gamma ago_njsts, PPAR delta agonists, fibrates, MTP inhibitors, bile acid absorption
inhibitors, CETP inhibitors, polymeric bile acid adsorbents, LDL receptor inducers, ACAT
inhibitors, antioxidants, rlipoprotein lipase inhibitors, ATP-citrate lyase inhibitors, squalene
synthetase iﬁhjbitors, lipoprotein(a) antagonists, HM74A feceptor agonists, lipase inhibitors,
insulins, sulfonylureas, biguanides, meglitinides, thiazolidinediones, o-glucosidase inhibitors,

active ingredients which act on the ATP-dependent potassium channel of the beta cells,
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glycogen phosphorylase inhibitors, glucagon receptor antagonists, activators of glucokinase,
inhibitors of gluconeogenesis, inhibitors of fructose-1,6-bisphosphatase, modulators of
glucose transporter 4 (GLUT4) inhibitors of glutamme -fructose-6-phosphate -
amidotransferase, inhibitors of dipeptidylpeptidase IV (DPP-IV), mhlbltors of 11-beta-
hydroxysteroid dehydrogenase 1, inhibitors of protein tyrosine phospbatase 1B, modulators of
the sodium-dependent ghucose transporter 1 or 2, inhibitors of hormone-sensitive lipase,
inhibitors of acetyI-CoA carboxylase, inhibitors of phosphoenolpyruvat carboxykinase,
inhibitors of glycoges synthase kinase-3 beta, inhibitors of protein kinase C beta, endothelin-
A receptor antagonjéts., inhibitors of I kappaB kinase, modulators of the. glucocorticoid
receptor, CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists, TNF
agonists, CRF agonists, CRF BP antagonists, urocortin agonists, B3 agonists, CB1 recepﬁ)r

antagonists, MSH (melanocyte-stimulating hormone) agonists, CCK agonists, serotonin

reuptake inhibitors, mixed serotoninergic and noradrenergic compounds, SHT agonists,

bombesin agonisté, galanin antagonists, growth hormones, growth hormone-releasing
compounds, TRH agonists, uncoupling protein 2 or 3 modulators, leptin agonists, DA

agonists, lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR-f agonists or

amphetamines.

9. The use of the compounds as claimed in one or more of claims 1 to 4 for

manufacturing a medicament for the treatment of diabetes.

10.  The use of the compounds as claimed in one or more of claims 1 to 4 for

manufacturing a medicament for treating hyperglycemia.

11. A process for manufacturing a pharmaceutical comprising one or more of the

compounds as claimed in one or more of claims 1 to 4, which comprises mixing the active

ingredient with a pharmaceutically suitable carrier and converting this mixture into a form

suitable for administration.



