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WO 2004/ 076401 PCT/ EP2004/ 001587 Descri ption

Cycl oal kyl -substituted al kanoi ¢ acid derivatives,

WD 2004/076408 he production thereof, and us ePCTAFR2004/001587

as a medicament RL ~~~N-X \ T Tv~~2 in which 1 RS

OR6 Ring Ais (C3-C8)-cycloal kenediyl or

(C3-C8) -cycl oal kenedi yl, where in the 30 cycloal kane-

or cycl oal kenediyl rings one or nore carbon atons may
Cﬁ&ﬁ%rpced by oxygen atons; ..The invention rel ates

to arylcycl oal kyl -substituted al kanoi c aci d

deri vatives and to “their physiologically acceptable

TR BRI S B S, Y57 rocuctor

 tHrebt, 'aH@ 'er’thé%f%%daoﬁ-lbeﬁféanﬁé}{ the treatment of

yper|pi enla an etes ( 2000/64876) - I t--was—an
obj ect of the invention to provide conmpounds which

The e g 78 i cryiavelbaRibr disiiled Al aslaghyatlEs and to
st blﬁ‘,@lcﬂo{;i@éllyf Eécéﬂtﬁﬂlﬁrgdltg%n@rﬁ'{y@,folégtéﬁﬂmﬂbu@ﬁat derivatives.

di sedses Such di abet és and at’heroscl erosis
and the varlous sequelae thereof. Surprisingly, a

CREMS TR it Lt e KU R ity ik Rbpaied e prior art for
tisOfreaiEht oRhQpEtiblidPhia dref dihbéted (WY 200016487650
. PPARal pha and PPARgammma, and the extent of the

relative activation can be different dependi ng on the

corrpounds Accordi ngly, the invention rel ates
(wqﬁomsotaec&@ the ninvgntion to provide compounds which allow a

therapeutically exploitable modulation of the lipid and/or carbohydrate metabolism
and are thus suitable for the prevention and/or treatment of diseases such as type
2 diabetes and atherosclerosis and the various sequelae thereof.

Surprisingly, a series of compounds which modulate the activity of PPAR receptors

‘has been found. In particular, the compounds are suitable for the activation of
PPARalpha and PPARgamma, and the extent of the relative activation can be

different depending on the compounds.

- Accordingly, the invention relates to compounds of the formula |

R2 R3 O
N ,i, R4 '
~ Y
R1 Y \X Y‘I/ 2\{/ILOR6
O , R5

in which

Ring A is (C3-Cg)-cycloalkanediyl or (C3-Cg)-cycloalkenediyl, where in the

cycloalkane- or cycloalkenediyl rings one or more carbon atoms may

be replaced by oxygen atoms;
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R2 R3 I | 25 R, R2 independently of one another are
H, (Cl-C6)-al kyl, (C3-Cg)-cycloalkyl or (C6-Cl .
o)-aryl; R3is (CS C6) - cycl oalkyl or (Cl-C12)-al kyI
whi ch are optionally substituted by (C6-Clo)-aryl,
(Cg-C6) - heteroaryl or (C3-C6)-cycloal kyl, where aryl,
heteroaryl or cycloal kyl for their part nmay be
substituted by (Cl C6)- al kyl, (Cl-C6)-al koxy, d, Br

 RipHay o Tneapeaik ?fv of oe@%‘ﬁ@‘?% Hsitkg1Ga-alk, (Gs-Ca)-cycloalky

(C1- C6) - al kanedi where in the al kanediyl group one
or nore 0@@3@§h0 5 may be replaced by oxygen atons;
Yi is COor a bond; 15 Y2 is NH, (Cl-Cl112)-al kanedi yl,
mhere in the alkanediyl group one or nore carbon

oms ma I aced-b n-atons; R4
Og) al {@&?3 cpgg,lop@y{pr %%98@) alglykyhlch apig cppglopallyggubstltuted
and their physiologically acceptable salts. Preference
i s gi venbydCadbpmtanyk (66-Gaieetaroanyizor (GaGs)kcycloalkyl, where aryl,
substituents X and Yi are bonded to the ring Ain
posi ti onseferaad! 3r dysloalkyl fgr their pAnt.m3y ber siisstitutee bys(C1-Ceg)-
al so given to conpounds of the formula | in which

Ring A i a3 Blsrikbeal samy, 1, %@(%cg&alm cOo- 0(01-05) -alkyl,

i ndependent|l'y of one another are
(C3- C8) - S INFRCYE g)-alkyl or CO- N(C1-C)-alkyDz;

X - is {C1-Cg)-alkanediyl, where in the alkanediyl group one or more

carbon atoms may be replaced by oxygen atoms;

Y1 is CO or a bond;

Yo is NH, (C1-C12)-alkanediyl, where in the alkanediyl group one or more

carbon atoms may be replaced by oxygen atoms;

‘R4 is (C1-Cg)-alkyl;

RS is H, (C1-Cg)-alkyl,
R6 is H;

and their physiologically acceptable salts.

Preference is given to compounds of the formula | whose substituents X and Y4

‘are bonded to the ring A in positions 1 and 3. (X — Ring A —-Y1).
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or (C6-Clp)-aryl; R3 is (Cl-Cl2)-cycloal kyl which is
optionally substituted by phenyl, where phenyl for
its part may be substituted by (CL-C6)-alkyl; 10 is
(C1- C6) - al kanediyl, where in the al kanediyl group one
carbon atom nay be replaced by an oxygen atom Y1 is
CO. or Y2 is NH (Cl-C6)-al kanediyl, where
Prﬁ*’@tfﬁ@%l%ﬂﬁ%aiw tgﬁ@wwwm Myl himwdiche
replaced by an oxygen atom R4 is (Cl-C8)-alkyl; 20
RS is H (Cl-C6)-alkyl; R6is H. 25 Particul ar '
Fap&faer en s of the formula I in
SgYET STRECSCH YdpARaREARIYRAS o the formu
i ndependent|y of one another are H, (Cl-CB)-aIkyL,
(C3-C8)-cycloal kyl 30 or phenyl; 4 R3 is

~RICRZ92) iraddpyendehiie bf bﬁe@tdtﬁé}aéﬂeYHS(@ﬁcé)lélm {©s- Cs) —cycloalkyl

phenyl , where phenyl for its part may be substituted

by net hyI ei? 7C6) - al kanediyl, where in the

al kanedi yf e’ carbon atom adj acent toring A

may be repl aced by an oxygen atom Yi is CO or a bond;
10 Y2 is NH, (Cl-C6)-al kanediyl, where in the

R kanedi yd (@-CYp)- @momylhomchaé @Eﬂaaﬁm @ﬂ&lﬂ!t@@% #henyl, where

an oxygen atom R4 iIs - R5 Is
(CL- C4) - Bh&Mirfor its part may be substltuted by (C1-Cg)-alkyl;

X is (C1-Cg)-alkanediyl, where in the alkanediyl group one carbon atom

may be replaced by an oxygen atom;

Y1 is CO or a bond:

Yo is NH, (C1-Cg)-alkanediyl, where in the alkanediyl group one carbon

atom may be replaced by an oxygen atom;

R4 15 {C1-Cg)-alkyl;"
R5 is H, (C1-Cg)-alkyl;
R6 is H.

Particular preference is given to compounds of the formula | in which

Ring A is cyclohexane-1,3-divi;

R1, R2 independently of one another are H, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl
or phenyl; |
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R6 is H Very particular preference is given to
conmpounds of the formula I 20 in which Ring Ais
cycl ohexane-1,3-diyl; 25 Rl igs H R2is
(C1- C6) - al kyl., (C3-C8)-cycloal kyl or phenyl; R3 is
(C1-C8)-al kyl -which is optionally substituted by
-phenyl:, where phenyl 30 for its part nmay be
substltuted by methyl; Y2 is ((CH2)2)O is COor a

FE"( C- Ol (GiriGa)-atkes whith 15 eblioagliaskppitutech ags pRgnyl. where
o of or enpBent gl o aR iR ne SuBe iR 5 Tt o esent

~invention al so enconpasses al | conbi nations of the

"preferred enbodi nents" of the invention described

Dherein. BCACkKalkaABiRnheRtinalneyauinadidl iolp the digon atom

substituents R , R4, R5 and R6 can

st r ai ght adjagent forrirly Améagbe répladey Ibyraerfcaty@eh(htam,
aromatic, carbocyclic, nono- or bicyclic ring system
which contains from6 to 10 atons in the ring or in

'ghe rings. Hetehora}%yl is a nmono- or bicyclic aromatic

fing systethAA rom4 to 11 ring 25 nenbers, in
whi ch at | east one atomin the rrng systemis a
het eroatom from t he

Y2 is NH, (C1-Cg)-alkanediyl, where in the alkanediyl group one carbon

atom may be replaced by an oxygen atom;

R4 is (C1-Cg)-alkyl;
R5 is H or (C1-Ca)-alkyl;
R6 is H.

Very particular preference is given to compounds of the formula |
in which

Ring A is cyclohexane-1,3-diyl;

R1 is H;
R2 is (C1-Cg)-alkyl, (Ca3-Cg)-cycloalkyl or phenyl;
R3 . is (C1-Cg)-alky! which is optionally substituted by phenyl, where phenyl

for its part may be substituted by methyl;
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group of N, 0 and . S. The conpounds of the for rrul a l
contain at least two centers of asymmetry and may .
contai n nore. The conpounds ofgthe forrmula | may
therefore be present in 30 the formof their
racemates, racemc mxtures, pure enantioners,

di astereoners and di astereoner m xtures. The present

Xnventioi$ €GHaiPEsses all of these isomeric forns of

t he conpounds of the fornula I. These isoneric forns
may, 6 even when sonme of them are not descri bed

| ﬁpresses ég)abl S bg_ obt ai ned by known net hods.
ar macelt FERPT 3 PQREept abl e salts are particul arly

suitabl'e for nedical applications because of their
greater solubility in water conpared with the startl ng

- @r -base . ese;: alts must -have-a
f?nar rraceﬁﬁggw@%;’e@l]ﬁ *anion or cation. Swtabl e

pharmaceutical |l y acceptable acid addition salts of the
compounds of the invention are salts of inorganic

ids su hl oric acid, hydrobrom c,
I:\l’q‘ﬁosphor g;(@ﬁepgg[u gphorl c, nitric and sul furic aci ds,
and of organic aC|ds such 10 as, for exanple, acetic
aci d, benzenesul fonic, benzoic, citric,
=) hanesul;g‘|(;|n$(t;1 C4§Jamay[| c, gluconic, glycolic,
i'sethionic actic, Iactoblonlc mal ei c, malic,
nmet hanesul f oni ¢, succinic, p- toluenesulfonic and
F};ért aric_ acids. Suitable pharmaceutically acceptable
sic saf¥l are ammoni um sal ts, alkali netal salts
(such as sodi um and pot assi um sal ts) and al kal i ne
earth nmetal salts (such as 15 magnesi um and cal ci um
el hanyd mmhgsAlmay bé dithenmeisantitans, preference is given to the cis-bond.
(2-am no- 2- hydr oxynet hyl - 1, 3- propanedi ol ),
di et hanol am ne, |ysine or ethylenediamne. Salts with
ﬁeprﬂﬁéé'@ﬁeih%ﬁ%ﬁ yaIQBaSﬁé‘tﬂhﬁgiseesa@iIOEo frihths BPrthﬁ “preferred
exanpl e, trifiuoroacetate ew se ng withint
&mhqg'neﬁtﬁ’Iméthenwwentlmmdascﬂlmfmmeﬁo i ntermedi ates for
the preparation or purification of pharnaceutically
acceptable salts and/or for use in nontherapeutic,
Ther alRWABREAYI dhd/ bikiyAyl BRIAIS 8 teNsubsTRerite RN, R2, R3, R4, R5 and
hysi ol ogical |y fanctional derivative" used herein -
¢} Be shaighy-chpimyeli aoghed! |y tol erated derivative of

a conmpound of the formula I of the invention,

Aryl refers to an aromatic, carbocyclic, mono- or bicyclic ring system which

contains from 6 to 10 atoms in the ring or in the rings.

Heteroaryl is a mono- or bicyclic aromatic ring system having from 4 to 11 ring

members, in which at least one atom in the ring system is a heteroatom from the

group of N, O and S.

The compounds of the formula | contain at least two centers of asymmetry and
may_contain more. The compounds of the formula | may therefore be present in
the form of their racemates, racemic mixtures, pure enantiomers, diastereomers
and diastereomer mixtures. The present invention encompasses all of these

isomeric forms of the compounds of the formula I. These isomeric forms may,
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25 for exanple an ester which is able, on . _
adm ni stration to a manmal such as, for exanple, to a
human, to form (directly or igdirectly) a conpound of
the formula | or an active nmetabolite thereof.
Physi ol ogi cal |y functional derivatives also include

eHEBCPER £0rae, B SRERDALE Mok disctar £ BIS3eS, vhismbe obtained by
kRBanefBadk. 1994, 42, 57-61. Such prodrugs can be

met abol i zed in vivo to a conpound of the invention.
These prodrugs may thensel ves have activity or not. 7

ORI b AR 5B RaBl o e gpicatons

- beRdusd YFtiBbiri grear?! SOTOBIRROINS waRirBompPhted With HePBRiveng or base
- forms of -the conpounds: of the inventi-on belong wthin -
CcpRwospdpel hgsa srits mushbawna pharmaeeutically acheptahlspanion or cation.

- e i tion references hereinaft to
SUtgbsSphalt BEeufCs 1, phodrnbie g Bad R Tl fink asppounds of the
invemitibar anel salts af iderANid iR eMeR RN EyEAchiicS akidS, hydrobromic,

hysi ol ogically functional derivatives

| d
Pﬁgégl%&? a{gg@egeﬁpfw& Hutrisi 2nd solfwie atigiss angveiheiganic acids such
a%?lfafj%mlé,h%%e{ie i %%ﬂFgrf\es(i%Rﬂ:urg Hic! gﬁ'AttRoémélngsulfonic,

an ar maceut i cal” comnmposi ti ons as
furaasqt oglucogigndglycbiie, Pisgfhioaicepliattic, | ilgetoBnid, thaleic, malic,
i ventit%n are suitable as nodul ators of the activity ,
MENARRSUIBRR,  1BICCHE pt Brieluengsionss, @hdsoffstaric  acids.  Suitable

pREAhASERREMY -@%@@?g%ﬁgﬁgﬁgﬁﬁ?‘e RABhiLAh Salts, alkali metal salts

transcription can be activated by

(3uchaas ssaalikm baa pptassigmesaltsysancdb talkaling ezartthaonetahsalts (such as
receptors. ., There are.three PPAR i sof or PPA ha,
MRS LN REIGHRRERITE) 20\ Salt o tonistamal d-amipo-2-hydtoxymethyl-
18-pfopanBHicdYe BRIhAMSIAMINES W8ind bPbityRirigdmae! | vat ed

refgéﬁor Og(B)‘I?’PAR): structgﬁ, machgﬁsms of activation

and diverse functions: Mdtojima K, Cell Struct

SEHEChith w7 OphdMiacetBeRly @Hcciplable anion such as, for example,

triflucroacetate likewise belong within the scope of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable

salts and/or for use in nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the invention,
for example an ester which is able, on administration to a mammai such as, for
example, to a human, to form (directly or indirectly) a compound of the formula | or

an active metabolite thereof.

Physiologically functional derivatives also include prodrugs of the compounds of
the invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull.
1994, 42, 57-61. Such prodrugs can be metabolized in vivo to a compound of the

invention. These prodrugs may themselves have activity or not.
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There exi st two variants of PPARganma, PPARganmaj and
-gamma2, which are the result of alternative use of
pronoters and differential nRMA splicing (Vidal- Puig
et al., J. din. Invest., 97:2553-2561, 1996). The -
various PPAR receptors have a different tissue

i stribut Ié)sn nd .nodu| ate different physiol ogi cal

mBP¥n emtp@d'gay@ %lgg,[na/q(@ys wnerphous forms, for
o gfé %\{/\gh ggicﬂgﬁéﬁs Ynd E@/tsgaeﬂg't&e?ﬁ)\ﬁﬁorgﬁpas ﬂ%%veﬂdﬁoiwnorphous

ene produ cruci y i nvo
fdimsof ke oompndndeuf ttiye |nvantuo|mlbrétcmg3lwdhmbtb1bystr0@960f the invention

t abol Thus PPARal ph t
ey S fuitgs et At 8he MVATERS +coulat | on of fatty aci d

cat aboli smor |ipoprotein 30 met abolismin the liver,

~—whil e PPARgamma i s crucially involved, for exanple, in- - :
- Alheeferegobathasainafiendd posropowtd(spiof femeuiai Aréfen to Iqmmpound(s) of

BE R CesaibST aBeNer o eI iR 5PN, 88 abysiologically

fuRGlon@l B8rivdtRes tM\éve@haaaesmBeudhér%m l'y connected with
carbohydrate or |ipid nmetabolism The activity of the

di fferent PPAR receptors can 35 be nodul ated to

varying extents by various fatty acids, fatty acid
ivatives and synthetic conpounds. For rel evant

revi ews concerning functions, physiological effect

A RBEASR bk R385 B3k B s S 1 and e
phayﬂ«bdeutﬁ%momﬁé&l@ongt\/ds PFAR :\J@ceﬂtor&?daﬁiﬁ;o ThétIEVAR receptor
iGapATEr Bk AleniaR R s B0 A° riRdRtors &F db, iy ofthe PPAR
re¢aptésinul a | which are suitable for nodul ating the

F%ggiﬂa?ﬁﬂé ﬁg@?ﬁgr-égiﬁiéﬂ rrécep%e%eg?ﬁﬂé}’ 8%5‘%%&!}3\6#35 YaBbors which

cgh %ectﬁ@a%m gyiligands ﬁ@d m@mme&lawef ﬂ'é@!ﬁﬁlr !aormcsneereceptors |
'!?rié'ré apd thrbe PRAR aédfsﬁﬁérquARaww Plpﬁmhrﬁmm PRIARJRIta, which

3§%r ?BEO(quF ?}Plh ga?feﬁ%ﬁn g@Bég ( é{%‘p{%g}gﬁtprgﬁ eratfor-ac? vated receptor
(BPPR)c atruchuse,( sreehahismsesfaptivatiohoshd Bevepes fabctins: Motojima K,

Y SfructPinci 80300 RGP A7)~ a3(iy . 10 557-550;

Toees eniskiwe weriaets of PPARgemma, itdARgemm&eang -g@omay, which are

| tﬁ@’re&ﬁﬁ géiteﬂ?ﬂﬂtsp%& %E?rﬁgﬂﬁ‘?gaérg dﬁ@r&n@lﬁﬂhﬂﬁ@@ﬂhcmg (Vidal-

Paig @tias ol cP bR lvephaPRdsBofitdal 19863 e dinehvarinys. PRAR receptors
hbiPe Pdiffeféntofsud0fidribaBOA®Ind modulate different physiological functions.

The PPAR receptors play a key role in different aspects of the regulation of a
multitude of genes, whose gene products are crucially involved directly or indirectly
in lipid and carbohydrate metabolism. Thus, for example, PPARalpha receptors
play an important role in the regulation of fatty acid catabolism or lipoprotein
metabolism in the liver, while PPARgamma is crucially involved, for example, in
the regulation of adipose cell differentiation.

In addition, PPAR receptors are also involved in the regulation of many further
physiological processes, including those which are not directly connected with
ca'rb'bhydraté or lipid metabolism. The activity of the different PPAR receptors can
be modulated to varying extents by various fatty acids, fatty acid derivatives and
synthetic compounds. For relevant reviews concerning functions, physiological
effect and pathophysio'logy, see: Joel Berger et al., Annu. Rev. Med., 2002, 53,



10

15

20

25

30

35

- Kersten, Beatrice Desvergne & Walter Wahli: Rol es of
" PPARs in health and disease, NATURE, VOL. 405, 25 MNAY

2000, 421-4; Ines Pineda Torrg, Gulia 15 . Chinetti,
Caroline Duval, Jean-Charles Fruchart and Bart Staels:
Peroxisome pro | iferator-activated receptors: from
transcriptional control to clinical practice, Curr

40pi-n4B5pT thodth§ 2/BEEN et ﬁl453 294y, Chermol008, vbl. 13| dlat ylp6527-550;

/
SR DRI G, ettt BRIGHbAN A4F 2067 S350 bl s
gﬁdarg‘a@aide@erutqu elates dﬂn cdinpoudds ©f the firgudalémhidhmare suitable for
n‘/&ql@}{dg‘ﬁ'}% ﬁ&b\g ?ﬁﬁf’ﬂ@@ ré’ée?férsa ésgjle&aﬁ? tI nca]c@\lﬂp%? €F*"PAR&\Ipha
apd AR BN @wmbm enit eﬁof&l@onfethaénéwatl%Jharcompounds of

“tﬁtsﬁ@ﬁﬁﬁla' D drei SuRABISeRir Pl @rre%tmaupeé@htmeah@ prophylaxis of the -

ovene uli.n S|stgnce

t \Y;
Q68 abscrBat o MeriBatish | Shdorior na_ (serie @ ihgine connected
pharmawﬂzcar erppnotatmrnso(seeacfooemmblm doelv Beegdraet al., Annu. Rev,

MLEASE 52400 H8 PG 5 ABHCERE AT Vol 436

' SaVéé@séBtew‘r Kbiewernetal., Redemtd?m@r {slprretI%es p2peti 2f, |2;39-63 Jean-

%ﬂé@ F(rﬂbﬁar??%y%%él!s %tn%dPéfPlckmﬁé }F‘Pﬁlﬁsaf\fetabohc Disease and

aracteri ze one or nore of

Aft§696¢|§F0315 Hhpimacalagical Rageard i . ‘%nN@n@:rg‘ﬁ -8Rs2001; Sander
Kars;tén D%talﬁfo@@e@ve r@S@aWélterngrIN@le@oames ii®Ngealth and

iReRsr SPHIUREON ?@? RRMAY 38 #1-4: IprRdkiaPis Toma, Giua

Chireti,n Qaadliren Duval, s dean-Chenies  ERichanb laesit Bad] Staels: Peroxisome
pRAd Lt Sftivated receptors: from transcriptional control to clinical practice, Curr
Opin Lipidol 12:2001, 245-254).

Compounds of this type are particularly suitable for the treatment and/or
prevention of

1. - disorders of fatty acid metabolism and glucose utilization disorders
- disorders in which insulin resistance plays a role

2. Diabetes mellitus, in particular type 2 diabetes, including the prevention of the

associated sequelae.

Particular aspects in this connection are

- hyperglycemia

- improvement in insulin resistance

- improvement in glucose tolerance

- protection of the B-cells of the pancreas

- prevention of macro- and microvascular disorders

3. Dyslipidemias and their sequelae, such as, for example, atherosclerosis,
coronary heart disease, cerebrovascular disorders, etc, especially those (but
not restricted to those)} which are characterized by one or more of the following
factors:

- high plasma ftriglyceride concentrations, high postprandial plasma
triglyceride concentrations '
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“5°- high ApoB lipoprotein concentrations 4. Various

ot her conditions which my be associated with

met abol i ¢ syndrone are such ag: - obesity (excess
wei ght), including central obesity 10 - thronboses,
stages of hypercoagul ability and prothronbosi S
(arterial and venous) - high blood pressure - heart
f ar| upw HBLsholasterbbeormentiyations (but not restricted to
that )IoW"A[B@ﬁhﬁ ?ena%ﬁ@ént?éﬁ%@r di al infarction,

hyperten3|ve i sease or cardi onyopathy 15 5.
Furt Hagh éq%?faﬁe%tew COBRRMAtNS i n which, for exanpl e,

i L1 agrval eedisé EBCIdhRRS ST ﬁéﬁiciesd' fferentiation play a
suc for exanple, (but not

| |
:gsfrl 3%‘2&“’%’? @:58%@%”09@@ PBSi s i ncl udi ng angi na

: pectorls or nyocardial - infarction, stroke 20 -

R KL ———

Cr emhsgch @ssease and ul cerative colitis - pancreatitis

- ot f@aegnpf(éfegg%twé i) RERRlinccorifd 'BagRY Ny - adi pose

cell nones such’ as,

exanphemb ﬁﬁﬁsaﬁt@@ﬁﬁagf hypelGaagulakiity ansdprsbisrakosis (arterial and
such wamoukpr exanple, (but not restricted to)

carci no%r%? %_Lpt he gastrointestinal tract, of the

li Ver WP EEPYEry tract and of 30 the pancreas,

endodreant fdilungr sychcas,clon@xampié, (Hut rotngstrickid tohthat) in the state

Ki dn h S 1 H?ér%ﬁ’ iwp%?t%nt%&g zm%ﬁc‘ﬂs%#f alar (ttéralomyopathy

prosta L AT Nonas
nmyel oproliferative disorders and | ynphonas

5. Further disorders or conditions in which, for example, inflammatory reactions or
cell differentiation play a role:
- atherosclerosis, such as, for example, (but not restricted to)} coronary
sclerosis including angina pectoris or myocardial infarction, stroke
- ‘vascular restenosis or reocclusion
- chronic inflammatory bowel diseases, such as, for example, Crohn's
disease and ulcerative colitis
- pancreatitis
- other inflammatory states
- retinopathy
- adipose cell tumors
- lipomatous carcinomas such as, for example, liposarcomas
- - solid tumors and neoplasms, such as, for example, (but not restricted to)
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of
the pancreas, endocrine tumors, carcinomas of the lungs, of the kidneys
and the urinary tract, of the genital tract, prostate carcinomas, etc.
- acute and chronic myeloproliferative disorders and lymphomas
- angiogenesis
- neurodegenerative diseases
- Alzheimer’s disease
- multiple sclerosis
- Parkinson’s disease ,
- erythemato-squamous dermatoses such as, for example, psoriasis
- acne vulgaris o '
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- angiogenesis - neur odegenerative di seases 35 --

Al zheinmer's disease - nmultiple sclerosis - Parkinson's

di sease - eryt hemat o- squanousqgler mat oses such as, for
exanpl e, psoriasis acne vulgarls 10 ot her skin

di sorders and dermat ol ogi cal conditions which are

nodul at ed by PPAR eczemas and neurodermatitis

der matheri skin sisohders, arfdodernatotdgical sehditiohemtich are modulated by
der mpg Adhs or photodermatitis keratitis and

- keratoses, such as, for exanple, seborrheic keratoses,

seni [eszemap Andwyrodermatitis ker at osi s, phot o- i nduced
ker algapRatity, skeh asOfdrexafidis, C%étg‘jl’n‘nlﬁld der glffﬂti%'dil r'%'?é’dermatltls

kel oi d prop Xi s warts, I nc con onat

condy Pbﬁﬁt@@'ﬁc@ﬂﬁaﬁaﬁe& BURR RS .wamaevﬁeka@rﬂoﬂp\beratoses senile
“i-nf eckbralﬁfes fad;ﬁhlca@ratfot@rs ph@fﬁﬁinaucéfkéf&éées <|3{Q<erat05|s follicularis
papi | a, . viral war such as, for exanple

mol | € @{Eﬁ @%‘ﬂg%!&f ) hy%"&kopl aki a papul ar

der rrmtar&aeﬁqcltsimglcandylbmatenanuh@,qlomatdwmuminatms - skin
canc%hma%uggpmgw agfrusezﬁ% opf &ﬁ%ﬁghg&éﬂ a%grf&l A8Rpte, venereal

nmel anones neou omas
| ocalPippdigmsdai Yinalepiadsr rmbhtaﬁmfai emmeagnolfuscum contagiosum,
examy, ko ggae;ﬁ@t oderma, epidermal naevi - chilblains -

hi gh bl o ressure - syndronme X
papular dermatoses such as, for example, lichen planus

- skin cancer, such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas
- localized benign epidermal tumors, such as, for example, keratoderma,
epidermal naevi
- chilblains
- high blood pressure
- syndrome X
- polycystic ovary syndrome (PCOS)
- asthma
- osteoarthritis
- lupus erythematosus (LE) or inflammatory rheumatic disorders, such as, for
example, rheumatoid arthritis
. vasculitis |
- wasting (cachexia)
- gout
- ischemia/reperfusion syndrome
- acute respiratory distress syndrome (ARDS) ("shobk lung”)

Formulation

The -amount of a compound of formula | necessary to achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the intended use, the mode of administration and the clinical

'c_:ondition of the patient. The daily dose is generally in the range from 0.001 mg to
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20 - poI ycysti.c ovary syndrorre (PCOS) - asthma -
osteoarthritis - lupus erythematosus (LE) or
inflammatory rheumatic disordgq{s, such as, for
exanpl e, rheumatoid arthritis 25 - vasculitis -
wasting (cachexia) - gout - ischem a/reperfusion

DB B o5 6 EE RGP el B 4RE 3nd HanioGrERor body weight,
f60ERAMPR 0f1-1@ gﬁq—rkgfdbynﬂﬁeiﬁﬁﬁwn&% asd fﬂ@abeef&eégn% in the

bi ol ogi cal eff depends on a number o ctors
rémgﬁrﬁfcﬁntma%mﬂm 1:0 roofkgo whick ltapeayitalily hentaeimiridtered as an
28t SRe B Ao bRk Hhe uls SyTebe o egutos for
thésd barpro%egenéy %Ehféu@%r @(ambléﬂfrérﬂoo Tthd {0/ ROGAG! Ypically from 1

~from-0. 01~ g {) day and per Kitogranto
ngotwm@mer mnlblrte@ nplecdoses- myr@ﬂtgmdéqr example, from 1 mg to

108, e PR He R B T A BT e ok nkefipys B4 contain, for

exdmpi, strefred g &0 10001 aAd odin 1@ dtse Fork¥Yatiéng’&thich can be
kil ogram per mnute. Suitable infusion solutions for

admuaistesed puals W aentaii example, eapsyiee orftableta. maygcontain, for

- i o ¢ B 18, 1900 R AR i 05 BB fo the therapy of

tlﬁas abo\lemgntlmedleo@dlﬁéns haeacﬁmpwmrmromﬁulaTh h‘fay be used as the

or i ions may contain, for exanp
sed P@&) &E,y aFR Biskey) aglydd%eth%rfﬁ{mapf o@]Spharmaceutlcal
Cex g‘b@lti%ﬁ%ilﬂ?an aa%%g’raﬁee E?ﬁiie?rﬂjlé Y¥arrieY PiludSof &ﬂfri% be acceptable

capsules or ta may cont ai n,
Irethm@ﬁertae thad it i9 cOBpatib 0@ Gh rtioe othqwnngdeld}erﬁs ofintite Bomnposition and

he t he abovenenti one L
BT THCror HHRe Pt a et TThe et LAY e, Bai 06 & liswid or both
ahB8s preferably formulated with the compound as a single dose, for example as a
tablet, which may contain from 0.05% to 95% by weight of the active compound.

~ Other pharmaceutically active substances may likewise be present, including other

compounds of formula |. The pharmaceutical compositions of the invention can be
produced by one of the known pharmaceutical methods, which essentially consist

of mixing the ingredients with pharmacologically acceptable carriers and/or

“excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal,

topical, peroral (for example sublingual) and parenteral (for example
"subcutaneous, intramuscular, intradermal or intravenous) administration, although

the most suitable mode of administration depends in each individual case on the

~ nature and severity of the condition to be treated and on the nature of the

compound of formula | used in each case. Coated formulations and coated slow-
release formulations also belong within the scope of the invention. Preference is
given to acid- and gastric juice-resistant formulations. Suitable coatings resistant to
gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylicellulose phthalate and anionic polymers of methacrylic acid
and: methyl methacrylate. - |
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conpound itself, but they are preferably.in the form
of a pharmaceutical conposition with an acceptable
carrier. The carrier nust, of4gourse, be acceptable

in the sense that it is conpatlble with the other

i ngredients of the conposition and 15 is not harnfu
for the patient's health. The carrier nmay be a solid
or aliquid or both and is preferably fornulated with

SLht%bfé’BﬁQMﬁ‘é’ceQﬁ:cal éﬂeﬁgteﬁloﬂg%r of RATadpid fiof ﬁ?néy be |rhthe form of

tabl et, which may contain fromO.05%to
sgpatate Lmttslstde‘,hcaﬁnf)@'leple): msm@mm‘e&utsuchatble tabletS/er tablets,

e%§ ogmgﬁ 8%6’& ﬁlﬂe fneg akf)rﬁcép z‘jp%ggh}%%bﬁ o?gormuWa l; as powders

S Yraeglet] 98 soRitiohts dudpEASIbANN %ﬁa@@e&% &F ﬁé’r‘ﬁcﬁ%o% liquid; oras

—one_ of the known pharnaceutical nethods,

adls ol water, of owalestin-odf emiulsiony These nrgcrrentbemrss \mam as a!ready

ORGSR, B AR By Rbpos which ntues o

stapy ntihith tHeeaties ompblnd ldf e &drfibr (WRighahay céfsist of one or
topi cal , peroral (for exanple sublingual) and

”E)‘Hﬁe Additignal f'@@reéi@mﬁil are; jyeuglindalgs contackt.athecapmpositions are
geﬁEFeﬁg?rggHF '].Hl d‘ﬁnét#bsptgﬁt%ﬁ'eﬂ{eﬁ ?rﬁ)l%ﬂgeopﬁhé%%gg compound

wdthcd ligoidi avmdiuat" nﬁymlm sbiid caatar eftandhiévitiei grydedt is shaped if
the condi_ti on to be treated and on the nature of the

NEGRPANG T16wst JPmAxanPleisaqtabletegan R gwodised &y compressing or

t a y
e PR of U oo Mch e B ctrai with one or
nRyrefasiditianal ingredients Gampressed datdletyasa be produced by tableting the

ce-resist t forrrul ations. .Suitable coati
pePER R s Py i RPE 33, ipforeun 6 of oWsiEd os gamatles, where
apptdpriaté PnixS@MItH é‘ﬂlncﬁ#e?lﬁia?tt pmbhacﬁlﬁie%t and/or one or more surface-

dr oxypropyl net h ose phthalate and anionic

aﬁé Ve/eispersing ﬁ@@ﬁ'é(&)r il & suiiable manhinenMcﬂ@ed tablets can be produced

o BRI oy MR . RSl B BRGNP n e

ligeinailabat W baitaie Pnathind or exanpl e, capsul es, wafers,
suckabl e tablets or tablets, each of which contain a

defi ned anmount of the conmpound of fornula I; as

Pﬂgﬂﬁﬁééutﬁa?r c8 %ttﬁ)?]s a\ﬁhlﬁgl Lgr%aonsﬁf{a §euquerns¢1%l er(g‘ﬂblmgual)

gqueous or nonaqueous | i

admw;atlr&blen nemplnsemljckable talﬁhzﬂ§ avideieestdin @nsompyund of formula |

wétlt aaf%onng, 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 gum arabic.

The pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of a compound of formula |, which are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also take place
by subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the

resulting solution sterile and isotonic with blood. Injectable compositions of the

- invention generally contain from 0.1 to 5% by weight of the active compound.
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- gvsstirbandier Hisperged e afoagbetive Wt

nmenti oned, be prepared by any suitabl e pharmaceuti cal
met hod which includes a step in which the active
conmpound and the carrier (whi may consi st of one or

“nore additional ingredients) are brought into contact.
The conpositions are 10 generally produced by uniform

and honogeneous ni xing of the active conpound wth a
liquid and/or finely divided solid carrier, after

' r A4S S i § . JThu f -
bR gt AR ol 5ARRHliihy iferaly n e
fomh &f ingleRiose &upposigirRizU Mpesefcanhse pridueed by mbéfiga compound
appropriate with one or nore additional ingredients.

obdemndad with ane ef 1ara sopuetional selid 63miess faf pxgmplgecagpa butter,

mﬁ%m ' ~flowing formsuch as, for exanple, a
- POW er-@?-m&}é‘?’%ﬁﬁ@ rm\%}]@rge appropri-ate -m-xed-wth a -

bi nder, glidant, inert diluent and/or one or nore

surface- active/dispersing agent(s). in a suitable .
FRarMaseutisg)| cRraPqsiling: sui Tﬁ?)ts?@beaﬁ ongihenginy aff preferably in
L ohois i o nd.; . _ .
Rl RO st S ey SploBol B Bh.CRiers which
20 Rfear osedubre apetcalapos,i tiapolin, wpotyethylens uptyablse fitwohols and
er.aral. (suhljngual adm ni stratjon conpti se suckabl e .
BBALO L HEO i a0rS, o FBRENGRRLITES, 2clia fFogpound s
derdYAly Mesdit! [FRld XopBERRatorR NS BB a1 80t 8% by weight of the
tragacanth, and pastilles which conprise the conpound
dompgsitigme fer ¢anapledam 85 teP%ti n and gl ycerol or 25
sucrose and gum arabi c. The pharnmaceuti cal
conpositions suitable for parenteral adm nistration

Teanvdédal dunsihisirabby isSalebigodstib eRhEiceREE At dophSogiiond suitable
conpound of fornmula I, which are preferably isotonic

Tor transeerml dsesosan ke inrherfern ofetingieapiesteThudich are suitable for

@@P@H%ﬁ%@%ﬂi t } tg&é%fp%%%% g@ﬂ.‘la?trﬁ'fgétsqfc%dplﬁgtgrﬁ gl&iéably contain

ravenously, a oy ‘a

thé active Rpniidudidt iarRpEguedUy s6lOtISE WHch & bufféreddeiieral appropriate,
injection. These preparations can preferably be )
Cﬁﬁ%ﬂlﬁ%‘i’ '%@dpﬂlﬁmeﬁigp‘ suitable

i L4t on ¢ | d Ro,a10n 465 01,00 | 0 )
g SR RS0 L iR ALl Shout 3 o 15%
fgepearteular qussdility f ionfdd. Theo delivey comipglundoftot tiee  released by
?ct i ve conpound. ,13 . . . .

electrotranspott or iontophoresis as described, for example, in Pharmaceutical

Research, 2(6): 318 (1986).

The compounds of the formula | act favorably on metabolic disorders. They have a
positive effect on lipid and sugar metabolism and, in particular, reduce the
concentration of triglycerides, and they are suitable for preventing and treating

type |l diabetes and arteriosclerosis and their various sequelae.
Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with
one or more further pharmacologically active substances which, for example, act
favorably on metabolic disorders or diseases frequently associated therewith.

Such medicaments are, for example,
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Phar maceuti cal conpositions suitable for rectal

adm nistration are preferably in the form of

si ngl e-dose suppositories. Thgege can. be produced by
m xi ng a conpound of fornmula I with one or nore

- conventional solid carriers, for exanple cocoa butter,

and shaping the resulting m xture. Pharmaceuti cal
cofipasédicamenisuvhizhllewéoblobd gluadsey artidiabéties, ski n are

D1 9F AL Kolboybe AR Al ABapL Y Blucrgieam | ot on.

} rosol” or orl. I'Ch can be
uséd aitiethasesdlerstiomedieaments, pol yet hyl ene gl ycol s,
al gohplisbasiey agert@nbi nations of two or nore of these
sugst ances. The actjve conpound is generally present
i n°a FHTEMPalonsAciHe §erBRPENGS t 0 15% by wei ght of t he
-cogpative edmpoahdSiahkerdahpehPobmifigraft tingns der nal
adni nj %ﬁratl on is.al so possible. Pharnmaceutical
coﬂjpcﬂﬁ hromboLigiartiys EOMPRURES t r ansder nal  uses can be
i n8t feetitre compousitls fprehpltasitment shhigh Hoel préistate e f or
| 0Rg- | | ' i derm s.
sudl aopudeBlriinie Rt tMleh S e Bflygafd D011
an1@.@eve scavpeundsn fathitheh treatiment ansdoivpesvention of complications
aPpr QRbad By isheted b adscusteniwitl dRBERRI 1 0 an |
adhesive or "dispersed In a polyner. A suitable active

compound concentration is about 1%to 35% preferably
Taleyumay b e cohWine®@ Gvith fplae tdompamdsoskths Farmula 4 dapording to the

.the active conpound to be_.rel eased b - .

IRYSREIOP I RATISRY 105, SYNBrgIs in GPBEQVe Rt f dhe affsgt. Agministration of
a P i i . R r 2 .

e e e eetipn "PRAT, ke “Blbe, Hifher, by separate

agiministrabon i of dhe oadiives . corhpyuritsy doathe2 Patiesits i we in the form of

effiect..on |ipid and spygar, netabqlismand, in .
cBaifiiithprodisth Ao Rt L omIE & el Sorind iy areinresent in one
phadmbbeNticdl repdrafdi.e for preventing and treating

type Il diabetes and arteriosclerosis and their

vari ous sequel ae. Conbi nations with other nedi canents

30 The-conpounds of the invention can be adm ni stered

Merdion wayibe oade byavayef examplegife or nore further

phar macol ogi cal ly active substances which, for

exampl e, act favorably on netabolic disorders or
pﬂﬁ@%@@f requent |y associated therewith.

- Suitable antidiabetics are disclosed, for example, in the Rote Liste 2001,

chapter 12 or in the USP Dictionary of USAN and Intemmational Drug Names, US
Pharmacopeia, Rockville 2003. Antidiabetics include all insulins and insulin
derivatives, such as, for example, Lantus® (see www.lantus.com) or Apidra®, and
other fast-acting insulins (see US 6,221,633), GLP-1 receptor modulators as
described in WO 01/04146 or else, for example, those disclosed in WO 98/08871
of Novo Nordisk A/S. The orally active hypoglycemic active compounds include,
preferably, sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones,
thiazolidinediones, glucosidase inhibitors, glucagon antagonists, oral GLP-1
agonists, DPP-IV inhibitors, potassium channe! openers such as, for example,
those disclosed in WO 97/26265 and WO 99/03861, insulin sensitizers, inhibitors
of liver enzymes invoived in the stimulation of gluconeogenesis and/or
glycogenolysis, modulators of glucose uptake, compounds which aiter lipid
metabolism and lead fo alteration of the lipid compostion of the biood, compounds
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Such nedi canents are, for exanple, 14 5 1. nedi canents
whi ch | ower bl ood gl ucose, antidiabetics, 2. active
conpounds for the treatnent ofgdyslipidemas, 3.

anti at heroscl erotic nmedi canents, 4. antiobesity
agents, 5. anti infi ammatory active conpounds 6.
active conpounds for the treatnent of malignant tunors

“which eeducehicodtintake @cloodeustakeoPPAR &nd 8XR veodulators and active

*HRPRSHBL A s, AT MR R FRF e St coe

and 10 10. active conpounds for the treatnent and/or

VS b Bl e "6 s okon.y I bl e g fprmuta 1 are

atiministengod adohinistereda ¢ambimation wathdosulimg to t he

‘ :ri h%\g%gge%dirﬂigfﬁbﬁgtgg" AvehB5n, S} e%gh@%ggg&“@f“ W&?@Hﬁlgafr are in

_ef’] . ration df rve corrpoﬁn_
cemwiiation with gulystapres pihigleindiuenes hepatephwcase production such as,
f@rdme&hﬁ{r?]é}ti ycRlgehhe r@@&bw&g@%@OWEiﬂ@ t hesat W0t $1/94300,

t e 'f t d whi ch

b elpdatp W el ACab i Voo oAl °
lI’Df‘@ﬁelf@ﬂbbdiﬁﬁnt,ﬁtﬁ@iﬁ?ﬁ?_@ﬂndf_OoﬂVQI;é! ?ﬁmwm lbeyrgagdémistered in
way. Ol.. exa e i | dl apetl ¢S oul e . . .
compitatigRotbe Suianyhiga. SUER &5 fot SXamlpelolhyiamigis. @lpgnelamide,
glipizide at@litnepirkfe.chapter 12 or in the USP Dictionary of

j h ' .. .
e, Apfioo s sher EompbHiud a0 e fori Tepeadministered in
combinatien aéihi \an | active wigerpaund fwhickxaisi ©n ket fs(F-pependent

pbRREIUMMEhRHANS of Ol HetdPeall( klch 288,  18f NE%ample, tolbutamide,
see 6, 22 GLP-1

rast-acting.i.nsulins [ us 1, 633),
A S iden BP0 p e B SBRIIIS WD 01/ 04146 or

Ireloes dmbodinmm ¢het bospodhds| ok dhe i forMDID8/ @B87administered in
combination with a biguanide, such as, for example, metformin.

in a further embodiment, the compounds of the formuia | are administered in
combination with a meglitinide, such as, for example, repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as, for example, 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-methyi-4-oxo-2-
quinazolinylmethoxy]phenyl]methyl]-2,4-thiazolidinedione.

In one embodiment, the compounds of the formula | are administered in
combination with a DPPIV inhibitor as described, for example, in W088/19998,
WO009/61431, WO99/67278, WQO99/67279, WO01/72280, WO 02/38541,
WO03/040174, in particular P 93/01 (1-cyclopentyl-3-methyl-1-ox0-2-
pentaneammonium chloride), P-31/98, LAF237 (1{2-[3-hydroxyadamant-1-
ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ((2S, 4S)-4-fluoro-1-[[(2-
hydroxy-1,1-dimethylethyl)amino]acetyl]pyrrolidine-2-carbonitrile
monobenzenesulfonate).

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPARgamma agonist such as, for example,
rosiglitazone, pioglitazone. |
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30 of Novo Nordisk A/S. The orally active hypoglycem c
active conpounds include, preferably, sulfonylureas,

bi guani di nes, neglitinides, oxdi azoli di nedi ones,

t hi azol i di nedi ones, gl ucosi dase inhibitors, glucagon
antagoni sts, oral G.P-1 agonists, DPP-1V inhibitors,
potaSS|un1channeI openers such as, for exanple, those

Inji ere osmhodiment dhecoswounds e dbe 0Bsawla | harei administered in

cémét!ohemh whp@uﬁag %m?rﬁaﬁf.nhib\fery %ﬁéw%ﬁ sy alyethdior 2, as

at| uconeogen
cﬁsg&etﬁ q?@,%r in |ya§%5@<amp|%|um§>gs1§E§,9§ég@§41 PCT/EP03/13454
andROTEPD3MB485.al ter |ipid netabolismand lead to
alteration of the lipid conpostion of the bl ood,
conpounds 15 whi ch reduce food intake or food uptake,

PPt aerdb&difienidithet companddacof \the  fovnmubainid sarehiadministered -in-

iy e 5 SRS BT, O RS it o

agafpesands of the formula | are adnini stered

Ir"f‘d&‘lé"éh%ﬁ drit Ocﬁgbbﬂﬁ‘lﬁabﬂﬂdg\"% th& Skriitn Infé?aeadmlnlstered in

odi rrent ) the 1 nven e conpoun )
F’ tion| withe more  Hiafbiane: 106 rthi ﬁf?@ﬁl?ﬁ'ﬁﬂ%‘ésc‘%mp@q‘f‘ds eg. In

cbﬁfﬂlnmmevd"tﬁpétslﬂfcmiyuﬁééearm QRtEdHAA, sushif@$ylurebOBnd acarbose,

SRR A BB SRRUR S5 o siBeB G b3 g, metomin,

iN&0li0 ahd GAtiedzoneinsnlin eeddovasdiatire ettc. t he conpounds of
the formula | are adm nistered in conbination with a
suI fonyl urea, such as, for exanple, tol butam de,
BQ‘%‘I’ ﬁisde glipizide or glinmepiride. In one
enbodl ment, the conpounds of the formula |I are

I@dcfﬂé“e?rﬁﬁé(ﬁ%én‘ﬂ OFZEF% Mbh Wtﬁc-,h Hdée d ?ofﬁ%atl‘&‘finula | are

whi ch acts on the dependént assi um channel
adfinisterdtt in mmmnatmmhmtts arf dﬂM@@m@l seductddeutinnibiter such as

| i pencl.am glipizjde, Iims ri de or
qg’ﬁsg’ﬁé dhys %FHﬁnPraD"@ﬁbq@orﬁg’BHﬁﬁg Ty 'V?ﬁ@“f‘oH‘%Mgﬁtai'maﬁlé’waﬁa“”
reXivhgiagher ed in  conbination with a biguanide, such
as, for exanmple, nmetformn. In a further enbodi nent,
the conpounds of the fornmula | are admi nistered in 20

conbination with a neglitinide, such as, for exanple,
I g lenpbeiment of the invention, the compounds of the formula | are

administered in combination with a bile acid absorption inhibitor (see, for example,
US 6,245,744, US 6,221,897, US 6,277,831, EP 0683 773, EP 0683 774).

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a polymeric bile acid adsorbent, such as, for
example, cholestyramine, colesevelam.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor, as described,

for example, in WO 0250027, or ezetimibe, tigueside, pamaqueside.

In one embodiment of the' invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see, for example, US
6,342,512).
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In one enbodi nent, the conmpounds of the formula |I are
adm nistered in conbination with a thiazolidinedione,
such as, for exanple, ciglitagpne, pioglitazone,

rosi glitazone or the conpounds disclosed in WD

97/ 41097 of Dr. Reddy's Research Foundation, in
particul ar 5-[[4-[(3, 4-di hydro-3-net hyl -4-o0xo0-2- 25

Iquonazembogdimetih otkie] gbemouhdet bf | the2 fdhrtlha ak drediadatkistered in

Bt S BT BERE, Ropplr, ERTBRG ety k6 Bidhes (see. for

eixahipthé t @robiCatesaxBbinftf IdrJ; ex alpCarob pulp@pacdied, for treatment

o FFB bl SEVANERS I HICRAMICITG 3508, 1809), 230-

6),c9§rcafpem§/a Arakcaptaining @t@dlzcta'mrpe\mtan@mmhiuﬁnmﬁm Specialties &

"F‘UE)HOHI bdleﬁtsglkﬁ%bHL ﬁa@st(‘i [ﬁcﬂiﬁgf OXE%‘BrFrahkfurUMam)'

m nQ) acef rrolj Jne- - -carboni'tril g
C{qrgalgjna @)y - wl%ﬂ grY¥nax® | (s2 pogsi jp rigxgoe 1preparq)t|qn or y separate
almi[h&hﬁttbn )df)@nﬁ@om@]sa?ffﬂw fariuiz0l bihd Gﬁ%&%%émmx@ can in

zenesul.f on e e
thp " GonsRehOR o e PHETRa s Aorh et BRHPGOply Buch s, for
exdmiphe, Sh dakdry produmsloranuesh barsh a PPARganmma agoni st
such as, for exanple, rosiglitazone, pioglitazone. 16

- I n one enbodi nent, the conpounds of the formula | are

Iadanei embpdiment ot dhei imventien.withe eempoundss ofi the darmula | are

aUﬁhh’@téreéwn ebinpfilation witi-d PPARAIAL agoniRy,  di scl osed
directly or indirectly for exanple i'n PCT/ EPO3/ 06841,

PCT/ EP03113454 and PCT/ EPO3/ 13455. n one enbodi nent,
It hene csrpbodidsendf of thef mvetition | the ecc&rdprwm@et asfethd rformula | are

ARSI 00 bty ih s A58 35ARN BRSBTS haRBit, such as

forhe coepampds of tAZ 24@r nul a(Tesagitazan; n| st 63)edH(4-f2- (4—@1ethane—
sﬁﬁgﬁylBﬁgil'%rhg%fﬁbxg}brh%nm-@e@%}qﬁopicﬂﬁ% MS 02@6%85 (N-[(4-
WBOWWm%fb@ﬂde[Hn Horeetd- al&%{mds@xazoy -

rﬁﬁ@jmhén Viietny Wﬁé}f Bt Mhs idesetibad aRAWO D9ld28T2] UVERQ9/62871,
WOSA01 A BR0' 048180, wooe/asazs, WO 01/81327, WO 01/21602,
WO 03/020269, WO 00/64888 or WO 00/64876.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate, such as, for example, fenofibrate,
gemfibrozil, clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula | are

_administered in combination with nicotinic acid or niacin.

fn one embodiment of the invention, the compounds of the formula I are
administered in combination with a CETP inhibitor, for example CP-529, 414
(torcetrapib).

In one embodiment of the invention, the compounds of the formula | are

 administered in combination with an ACAT inhibitor.
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insulin and troglitazone, insulin and | ovastatin, etc.
15 Lipid nodulators In one enbodi nent of the

i nvention, the compounds of t formula | are

adm ni stered in conbination wth an HM3CoA reduct ase

i nhi bitor such as | ovastatin, fluvastatin,

pr avast at i n, sinyast at i n, i vast ati n, i tavast ati n,
Iyt Qe nRediment 2of tae Lipyehtien.nthe casAROWIASo8f nbet fermula | are

aHHﬁmlsﬂeYE tro rﬁﬂ?ﬁatmwd&n OEAT@%@B[te,a%;% UL for example,

mnlsere |nco on wth a

‘irapltapidiel on i nhibitor (see, for exanple, US 6,245,744,

Us 6, 221,897, US 6,277,831, EP 0683 773, EP 0683 774).
25 I'n one enbodi nent of the invention, the conpounds

lﬁfoﬁ{eeﬁsbcﬂi}i t! ofttfie @ Ehﬂ% t%ﬁeedcdrﬁp&ﬂm&' RAL RN ffhlla | are
ymertc eamdaso ent’, -suc B 0] R e
adraniptezed ahobrabinatiamwith, a ahteddantam 30 I n one

enbodi nent of the invention, the conmpounds of the

formula | are admnistered in combination with a

Ir?h@ﬁ@%rﬁb@&hn@?ﬁ°61ptthc9nm‘vBHi|$’r'lt‘H*ie _@PSETds REdthe f&mula | are

exanple, In 027, or eZetim be, tiqueside,
apemmthed d'ecomblnatten withoallipeprotein lipase inhidteri on, t he
conmpounds of the formula | are 35 administered in
conbi nation with an LDL receptor inducer (see, for

IreXGHE | SmbsSimet ¥ 2h& lidvenfidn,| the NsorRpdatisT®At thet Bermula | are
conmpounds of the fornmula .1 _are admnistered in

agplmisiesed sncombinagan mithgam fdin eitras lypse EMIBitarnsol ubl e

bul ki ng agents (see, for exanple, carob/Caronmax(r)

(Zunft HJ; et al., Carob pulp preparation for

In read nembodiaferitypke tiid oineehtiom| ¢ acorpDUICSESTI the formula | are

THERAPY (2001 Sep-.Cct), 230 5 6); Caronex is a
aéﬁ?"@iﬁteé%éutfh??mh@aﬁ% Hitha ﬁéIBﬂIPN@tSWM%%e ‘ﬁﬁth*ﬁof ion
Specialties & Food Ingredients GrbH, |ndustriepark

Hochst, 65926 Frankfurt/Main). Conbination with
!rCamrn:emambaadi'rrsarmoefsitbéeirivenm e peorapoundsorofbthe formula | are

ar adm ratl f co nds.of the formula I
a3 iels %ﬁ’rﬁk%ﬁ’T el ot 2 TPRBR S AE a) ahtagonist
Antiobesity agents

In one embodiment of the invention, the compouhds of the formula | are

administered in combination with a lipase inhibitor, such as, for example, orlistat.

In one embodiment, the other active compound is fenfluramine or dexfenfluramine.

In another embodiment, the other active compound is sibutramine.

In a further embodiment, the compounds of the formula | are administered in
combination with CART modulators (see "Cocaine-amphetamine-regulated
transcript influences energy metabolism, anxiety and gastric emptying in mice"
Asakawa, A, et al., M.:Hormone and Metabolic Research (2001), 33(9), 554-558),

NPY antagonists (for example N-{4-{(4-aminoquinazolin-2-ylamino)methyl]-

- cyclohexyimethyl}-naphthalene-1-sulfonamide, hydrochloride (CGP 71683A)),

MC4 agonists (for example N-[2-(3a-benzy!-2-methyl-3-ox0-2,3,3a,4,6,7-hexa-
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this connection also be adm nistered in the form of
food products such as, for 10 exanple, in bakery
products or rnuesli bars. In onl® enbodi nent of the

i nvention, the conmpounds of the formula |I are
adm ni stered in conbination with a PPARaIpha agoni st .

 PRRrOR AR SORP TR 5300 SR st a i BR 2 oA FRTRAAo-

813y -tettahydrovaptibaloneddc Bk midﬁ‘lgw @ammm ﬁ@b}) | 8fexin antagonists

h f I 2 (Tesaglita
%C 3a? £Xp or%eg?ﬁaﬁg methy%en&ogazo 6I yl)iz’; [1.5]naphthyridin-4-ylurea

r?g!réaﬁaﬂ;wygggmsamlﬁm]_ RMgNYAdoristst NESY PTedRRNE C 3-cyclohexyl-

it Adiyiptiahd 6 Tatetrahy tioinNidelza {4, 3-clBrridint-Byl jofoperensdnet  oxalic

2l BAR NI FIesbKbP a0 abSRes R 6 Brieoniab (i ssample [2-methyi-

4 , WO
U B IRIANNERALSALED o YO BNIGLALE BHIGHGR2
(WO A/GRER5) beRﬁBF? @magdmﬂts (fdﬁeemmjemdsomﬁ) turecortin agonists,

430 bf”g‘*b@ﬂl%ﬁgﬁﬁg gﬁﬁ@( 1601 %@ﬂ'@r’g %tﬁgnesulponylmethylphenyl)

23@1(2 Bioeakihyl- ¢H%d§F—@-§rbxy§lﬂﬁﬂEhﬁrﬁ@]bﬂ}anbﬂ one hydrochloride

di nent of the invéntion, the corrpounds of the

(WQ m’%ﬁ%m e M&Hni ﬂn%'@@@@ﬁera’ﬁln%mgwahDUnOW)t hagonists, CCK-A
| r?&c%trt]% Ri(‘)dr‘r] é&hﬂpl‘ér frpgf"ﬁti ghighg1 ? 8%@?\&5)% (2- g?c]ohexylethyl)

tlaldzom-ytoartminoyi] -Soivdimethi/liridoMtyl @eﬁETﬁtl:idn hiifidroacetforacid salt
35 on

@@%{ %é%g))gf g%rﬁ@mﬂvéwnrt%% rl?ﬁ@ﬂe%ﬁwna@@plq tiexfenfluramine),
PR e Fobpffaic Ml Rl fétolcetBRRES tBF SKapIEIVG 0071549,
Hile agonistsirfits eftarple flgBrathgbenzofararatyl)pipstrarind dxalic acid salt

(m@‘!iﬁ%, Vgotmbge[,}nMJgPorlngtgl l?\zjlaﬁamln zf’nl%ggor%sfs 1:growth hormone (for
example human growth hormone), growth-hormone-releasing compounds
tert-butyl (6-benzyloxy-1-(2-diisopropylaminoethylcarbamoyl)-3,4-dihydro-
1H-isoquinoline-2-carboxylate (WO 01/85695)), TRH agonisis (see, for example,
EP 0 462 884), decoupling 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 (bromocriptin,
doprexin), lipase/amylase inhibitors (for example WO 00/40569), PPAR
modulators (for example WO 00/78312), RXR modulators or TR- agonists.

In one embodiment of the invention, the other active compound is leptin.

In one embodiment, the other active compound is dexamphetaming,
amphetamine, mazindol or phentermine.

In one embodiment, the compounds of the formula | are administered in
combination with medicaments having effects on the coronary circulation and the
vascular system, such as, for example, ACE inhibitors (e.g. ramipril), medicaments
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i mplitapide. In one enbodi nrent of the invention, the
conpounds of the fornmula | are admnistered in

conbi nation with an antioxid . In one enbodi nent of
the invention, the conpounds of the fornula | are
adm nistered in conbination with a |ipoprotein |ipase
inhibitor. 10 1 n one enbodi nent of the invention, the

- whinipactruasthefarigistehsinmehim dystsra, caldiotmastagbaibts, heta blockers, etc.

conbination with an ATP citrate Iyase inhibitor. In

one enbodi nent of the invention, the conpounds of the _

I coneul embogiment.1 3hadoempstuedsdofi Ahe ofdsinmé i loared athministered in
+R R t of

A8 P e ARfer S Reh i i SR IERE,

adm ni stered in conbination with a |ipoprotei n(a)

-|rar6rfw0érh§bdum’@uArthé06@ﬁlben@Qeéﬁ $hé nfdm@@mb%ménaamrﬁétered in -

|nvent he conpay
RPN GH G Ties G YT S1R ERPIYECRE B eT Bty and cancer
peehtian, for exanple, orlistat. 25 In one enbodi nent,
the other active conpound is fenfluram ne or
dexfenfluram ne. 1n another enbodi nent, the other
ltds tselfeevideidhatiany syitakiercombiaation of the compounds of the invention

VBB BF B OE SRR o BB B, el cpg,or more

otter phianeagopliialiyiaetive eubkneds &) rdg=adad rdspfalling within the scope
i nfl uences ener(g;{/) net abol i sm anxiety and gastric
Yy

obpiptgsting sanfaired by the greseat invenligna) . M : Hor none and
Met abol i ¢ Research (2001), 33(9), 554 558), NPY
ant agoni sts (for exarrpl e

W hyl] -
cyc tlkgﬁy napht Fees')!n‘%adﬁl onani de,
hydr ochl ori de (CGP 71683A)), I\/C4 agoni sts (for

Det@iiination of EC50 values of PPAR a%onlsts in the cellular PPARalpha
N-[ 2- (3a- benzyl - 2- et hyl - 3- ox0- 2 6, 7- hexa 19

t dr opyrazol o[ 4, 3-c] pyri dln-5-yl)-1-(4- chlorophenyl) 2

- oxoet hyl ] - 1- am no-
: 4-t et r ahydr onapht hal ene- 2- car boxam de (WD

P%T%@?SZ)), orexin antagonists (for exanple
1- (2- met hyl benzoxazol - 6-yl ) -3-[ 1, 5] napht hyri dl n-4-yl ur

TR& potency of substances which bind to human PPARalpha and activate it in an

agonistic manner is analyzed using a stably transfected HEK cell line (HEK=

- human embryo kidney) which is referred to here as PPARalpha reporter cell line. It

contains two genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-
Zeo) and a PPARalpha fusion protein (GR-GAL4-humanPPARalpha-LBD) which
mediates expression of the luciferase reporter element depending on a
PPARalpha ligand. The stably and constitutively expressed fusion protein GR-

‘GAL4-humanPPARalpha-L.BD binds in the cell nucleus of the PPARalpha reporter

cell line via the GAL4 protein portion to the GAL4 DNA binding motif 5-upstream
of the luciferase reporter element which is integrated in the genome of the cell line.
There is only little expression of the luciferase reporter gene without addition of a
PPARalpha ligand if fatty acid-depleted fetal calf serum (cs-FCS) is used in the
test. PPARalpha ligands bind and activate the PPARalpha fusion protein and
thereby bring about expression of the luciferase reporter gene. The luciferase

~which is formed can be detected by means of chemiluminescence via an

appropriate substrate.
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hydrochl ori de (SB-334867-A)), H3 agonists (for exanple

3-cycl ohexyl -
1-(4,4-dinmethyl -1, 4,6, 7-tetralydroi m dazo[ 4, 5-c] pyrid
n-5-yl ) propan-1-one oxalic acid salt (W 00/63208));
TNF agoni sts, CRF antagonists (for exanple [2-nethyl-
9-(2,4,6-trinmethyi phenyl)-9H 1, 3,9-triazafl uoren-4-yl]
di propyl am ne (WD 00/66585)), CRF BP antagonists (for

§§§$R@§g%°o§%tel dlip jiyg ocortin agonists, /33 agonists

1- (4-chl or o- 3- net hanesul f onyl net hyl phenyl ) 10

-ﬁjl ndol % H? %é&% é?"almen\g]aetmeﬂ 3fed 'ﬁ‘ SRS Y ﬂ(ﬁw}lcﬁerase

r@msgﬂ@hqmentwas (qwsuw@@sit@ckstaw Hana@ctﬁ;d ifdm&)EK cells. For this
56 five KRG sifd 'tﬁésyeﬁagf)fr ||oﬁ factor GAL4 (in each case 5°-

éééﬁ%ﬁ‘ {'AC%'I%(?T%CGO?& 35 veé%p clone E-‘(Ej ups){rean:h %Jf a 68 bp-long

miniabIMTV p&irha@deccésﬁoﬁlWUhWﬁ dDhe Imidirhalc MMTV promoter
%e&;lgpgéﬁr{;élﬁgﬁm&f mngq_)cial ﬁ’(xfT(é\ MSZSJ%H to enable efficient

toandeaipfibnirynRINA polyineniased|.sEhetaoningrand seqdencing of the GAL4-
I‘EW cSH@lrrl%tCt PR%QE@% anbfigyCt PR QeViftibh’dP43brook J. et. al.

lg@h)ﬁf%ﬁﬁofcé@'dnspfl?g) plageoratiaberalrnl ifreasi d988).t Then the
I@ﬂelﬁﬂétlﬂds) pyr’@ﬁﬁﬁ%ﬁéfha@gﬁb‘ﬂé Soced8oAt M15077) was cloned in3'-

’h‘%om 3 EFW%&Q\"W@@%&:#%F é&% rtrﬁ\g Iugmferase reporter

etlem’eﬂblmy\bls(tﬁg b@‘nﬁw A4 - t(u’a?dlglgl Sitgy; aPMITV promoter and luciferase
[o

B TSR TR A il Wi dtiels cssrin repigtance in order to

C&galnl ’@Bsplasmd pfeltaM>Gadod-¢uc-Ze0. OTHiS et )wasdiransfptisaginto HEK

deietif 'eféca[&é{ncé W%@&%&Eeh@ﬂ Nu%’hﬁthﬁ étsﬁe(Cuﬁ’ént protocols

nmomg&wi@yammnavmwr&ndohn QS & Bons,i iica. 199G iThen zeozin-
PigS il POLE Mhd/Ail %\Féi%r Q3&d th0sd18& érs*%ﬁtfaﬂ}%nfsta%fe cell clone

-V%)ie@abﬁwgggf ?@P@%t@? rﬁ&%#g egg\eésepﬁsﬁrggé gene. ot

Ihi pasebadydtepe then IRFARalpha (fueione protpine (WR-CAL 4Ph6BnPPARalpha-

LEE P SO, e FAPRR g e SEilit Fl s urppge. il

thendiNA eedindhiordhe di-tarminale? & amine mdidssofl et glaco@Btitaid receptor

(RBEe o FHFHSO)W% ﬂ“@@d t@?ﬁé Y:?JI\F}Q%@FH&Q ﬁlnﬁ for amino acids 1-

exa etamn

Tehd Qf ey@@éﬁirmript@néa@t@rr&ﬂlm@@esm@ # B’Bﬂﬁ%) ThgradNA of the
ngdﬁurmduﬁge&bmam epthe "Mirhan PPARAIFH Qaaaﬂbﬁ (B Gcids S167-

Ye/_{g gcé)snsmt)nhe# §94g455r é:sl rc gljaea IIFCI) nata qge E end of this GR-GAL4
construct. The fusion construct prepared in this way (GR-GAL4-
humanPPARalpha-LBD) was recloned into the plasmid pcDNA3 (from Invitrogen)
in order to enable constitutive expression therein by the cytomegalovirus promoter.
This plasmid was linearized with a restriction endonuclease and stably transfected
into the previously described cell clone containing the luciferase reporter element.
The finished PPARalpha reporter cell line which contains a luciferase reporter
element and constitutively expresses the PPARalpha fusion protein (GR-GAL4-
human PPARalpha-LBD) was isolated by selection with zeozin (0.5 mg/ml) and
G418 (0.5 mg/ml).

Test procedure
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vascul ar system such as, for exanple, ACE inhibitors
(e.g. rampril), medicanents 20 10 which act on the
angi otensin-renin system cal @3um ant agoni sts, beta

bl ockers, etc. In one enbodi nent, the conpounds of the

formula | are adm ni stered in conbination with

SRR M oL ALY RY oo stancer

I%laARa!pﬁtaelagdnlst] whighbishalsoorfilwtddh toret erfferBhS coltéhtrations, was
enp ed for cancer therapy and cancer

%{c&ﬁe 'ipte. Thederk plalascetngwkated iy 28 inaubiiter at 37°C and 5%
ggg on of the conpounds of the invention wth

one or nDre of the aforenenti oned conpounds and

optionally one or nore other pharmacol ogically active

ubgtances-is regarded as - falling wthin the scope - of
ection conferred by the present invention. 15 The

{ i ;
B e TS B el SutP BisRfe T SubahEeS are removed from
tbellhqutm'toPlaAQaﬂhphaedMBtls ZBpiatett bffl &héheelisosenbyyzedfby pipetting

bst h Dbi PPARal ph tjyat L
B TR MR, Y
plaensAferdt attubdation eit rédrﬁete(rﬁlgé?atureuﬂfﬁ'ﬂh@r@%[rkofd?' Q’@eﬁh)nutes the

~which is referred to here as PPARal pha reporter cel

minféﬂtefl tolatgs cangt measured igeths ilemisloometet o Trikux from Wallac) The

I Sl Db e 220

(GR GAL4- hurmnPPARaI pha- LBD) which nediates

@x ression of the luciferase reporter el enent
é}rﬁ-@{&”ng on a PPARal pha |igand. The stably and
constitutively expressed fusion protein GR-

GAL4- humanPPARal pha-LBD bi nds in the cell nucl eus of

TiHeecriBBAREdta lod the haninemelbr ard bxported iita at Mﬁ;r@é‘éfﬂ Excel file. Dose-
% e|n portion_to the GAL4 DNA bi nding
Vi SUnEimangs EGRO Naluelsep&sDeDABpa@@@ﬁtSeﬁéereﬁﬁicmme@h using the

plrégr‘aﬂ‘i RErFé}f § dr&‘mg 'rig ;'2]’? g‘%@fcﬂ%ﬂ% Bftuhc%lerbhnbfa'&ﬁjrer g BgSﬁ

isTonly Tittle ex erase re
gene WIthOUt addition of a '

The PPARalpha EC50 values for the compounds of examples 1 to 15 in this assay
are in the range from 0.04 nM to > 10 uM.

The results for the activity of some compounds of the formula | according to the

invention are listed in table | below:

Table |

Example No. EC50 PPARalpha [nM]
1 1.1

2 ' ' 1.0

3 _ 0.56
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- Bspedpity of

- PPARal pha ligand if fatty acid-depleted fetal calf
serum (cs-FCS) is used in the test. PPARal pha |igands

bi nd and activate the PPARaIpEQ fusion protein and 35

‘thereby bring about expression of the luciferase

reporter gene. The luciferase which is fornmed can be

detected by neans of chenil|lum nescence via an

PRARSPhasgonEEs ssieemuiped gha Gden esiedgscrived below:

i ne The PPARal pha reporter cell line was prepared in

2 stages. Firstly, the luciferase 5 reporter el enent
fconstructed and stably transfected into HEK cells.

For this purpose, five bindi ng{ sites of the yeast
Theaﬁfe%ﬁaiph@ﬁep%@ropet&na 'élW%\éﬁiﬂd ds to §0% “confluence in DMEM

TR o 8 SN b B 5 S il ca

s‘éV@rhﬂ#SH 3U®68r02h| HgtIoNMTVOmmgnhlerof mm 0(#R25|ﬁ)t—@ﬂ nhwltrogen)
ement in order

| %51m§¢/r'érﬂf %W Kﬁﬁ@@Tﬁ??oﬂﬂ%@om Ach WEM!E@ ﬁfl{eptqfﬁgcm solution
@aponahaeaenr i I SR s, g,

Qultiedtionalis caftfidd emuil ar stdamxiardgcelCchwtuEEprbot’ges—ia(#b653112 Becton

oratory Pr 198 Then onpl et e n o
ok Bre Mia el Criltus Bl st i HOeeaTse doads B0 The 80%
danﬂ[léfﬁ 813 ‘are ARMEREd ¥MEEOith s AiLdr PBY #’1&179@1094 Invitrogen),

After sequencing, the luciferase reporter 15 el ene
teasied swit g rof of frypsic/salutiom ¢#25300-084, Invilogem HOFEC for 2 min,

B0 LS SETH SRR R BYCo R PARR B e ounver

Atardilution €8 500 MoOAAsIIC in/88ch dades35 000 @elivase sown into each well
transfected into HEK cells in accordance with t

of tanP@weatt reicrofitaglate having\ clear @lastlg@gafttpgh{#qm& &ggnlgzg Costar).
SRS k3 X bl A0 K Rpgoe e .

ng/ M) was used to select a suitabl e st abl e ceII cl one
whi ch showed very | ow basal expression of the
l?QM:?ferase gene. In a second step, the PPARaI pha

THEPBRRI L 8 1 R Aoy RIS sopcanvation o

1tGmM p'ist(sim:,k solutiomlid yhlutiatiend]IMEM()ﬁi‘rﬁﬁa‘-OBQtIlmmtrogen) to which
L of TPl ” QT I068 05 HciondS 9 of" Lighifafhine (#25030-024,

Invitrogen) and the antibiotics already described (zeozin, G418, penicillin and

streptomycin) are added.

Test substances are tested at 11 different concentrations in the range of from
10 uM to 100 pM. More potent compounds are tested in concentration ranges of
from 1 uM to 10 pM or between 100 nM ahd 1 pM.

The medium of the PPARalpha reporter cell line sown on day 1 is completely
removed by aspiration, and, immediately, the test substances diluted in medium
are added to the cells. Dilution and addition of the substances are carried out
using a robot (Beckman FX). The end volume of the test substances diluted in
medium is 100 pl per well of a 96-well microtiter plate. The DMSO concentration in

the test is below 0.1% v/v to prevent cytotoxic effects of the solvent.

To demonstrate that the test is working in each individual plate, a standard

PPARalpha agonist, which is also diluted to 11 different concentrations, was
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25 (Accession # P04150) was |inked to the cDNA section
coding for amno acids 1- 147 of the yeast
transcription factor GAL4 (ACE&SSI on # P04386). The
cDNA of the |igand-binding domain of the human

PPARal pha receptor (am no acids 5167- Y468; Accession

#_S74349) was cloned in at the 3' end of this GR GAL4

construct. The fusion construgt g&epared in this way
JGRGAL4 30 humanPPARaI pha LBD)O s recloned into the

A analbl

o) \IIUIIIIIIVI LIUg II) III UI UCI LU CITauTrT T©
onstitutive expression therei s BY t he cytonegal ovi rus
pronoter. This plasmd was lijnéarized with a

restriction endonucl ease and stably transfected into
Mche previously described cell |ctone containing the

Luci-ferase reporter.elenqent The fi nished PPARal-pha
reporter cell "Iine which contdins a |uciferase
1r"eporter 35 el ement and constltZﬁiver expresses the

PPARat pha fustonmproterm{(GR—GAA=human

PPARal pha- LBD) was isol ated by selection with zeozin.

. (0.5 my/mM) and 418 (0.5 ng/m ). Test procedure 23

IiTis eeifent fromt dabledt thiah ehe eximpounsdsr bT hige iformealah accordmg to the

i ndi vi dual. pl at a ard PPARal pha agopi st
-ngerglpgo HtvBReb o HRARGIN ofRCepiNc SHSar FEARINOyator example,

32’% [ ncu atil%g(?rhlégl 7C ang&?tfss&gﬁﬁ ﬁel ‘ggtyegh ﬁedoplcentratlon

uPFtARaolpgaa!smc(speorfoc@Imepde edt-64. hrudhardhectt ekt PPARS, Metabolic

SR AEpfsEirst Phanecleiel RRaeR e eyt No. 5, 34552,
2o0RetS i KersterD.dtl an F&Héﬁh@)f @FQAR@qﬁeﬂba(tﬁ rQrﬁ'ﬁl P&l@@@&a) NATURE
into each well of 96-well mcrotiter 10 pl ate.

MGQlc dBat 2o MAY 2r0@8m4t2érﬁjdr Rineda ¢hatt: H%emnaonﬂ@ prc;ﬂlierator—actwated

A Tl & TR, iy 12

2001, easlrsuel | of a microtiter plate is 1 sec.
Evai uation’ 15

Determination of EC50 values of PPAR agonists in the cellular PPARgamma

test

Principle

A transient transfection system is employed to determine the cellular PPARgamma
activity of PPAR agonists. It is based on the use of a luciferase reporter plasmid
(pGL3basic-5xGAL4-TK) and of a PPARgamma expression plasmid (pcDNA3-
GAL4-humanPPARgammalBD). Both plasmids are transiently transfected into
human embryonic kidney cells (HEK celis). There is then expression in these cells
of the fusion protein GAL4-humanPPARgammalLBD which binds to the GAL4
binding sites of the reporter plasmid. In the presence of a PPARgamma-active
ligand, the activated fusion protein GAL4-humanPPARgammalBD induces
expression of the luciferase reporter gene, which can be detected in the form of a

chemiluminescence signal after addition of a luciferase substrate. As a difference
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The crude data of the |lum noneter are exported into a

. Mcrosoft Excel file. Dose- activity curves and EC50

val ues of PPAR agoni sts are cabcul ated using the
program XL.Fit according to the instructions of the
manuf acturer (1DBS). 20 The PPARal pha EC50 val ues for

106, BEVEUEP PO PRARENS AbAL SHSTRY, Wohe cotur

H’FMRgaanatieSmf tis® méwe orpmpotientf (llli‘cﬁfe‘r@gwulr@)drter plasmid and
Fﬂ%ﬁ% to the invention are listed in table

I
@mf@SﬁlOEx@ﬁﬁm)N@r%@mmhaltwfqm imo JHEK cells
ir [
Btoe3iatio 2 DA diprola G AFAAEEARERKESS fifgn prtei i
dyRARsiLpha reporter ceII line is cultivated up to 80%
confluence irn -DMEM - (#41965-039, I nvitrogen) wth-the
followi ng additives: 10% cs-FCS (fetal calf serum

c?%\%gf&@ﬁgn%hhg%gg%ﬁﬁ 0.5 ng/m of zeozin (#R250-01,

rogen) of G418 (#10131- 027,
I nvitrogen), 1% penicillin streptonycin solution _
T(rmlﬂmireraszzrepqrtert plagemiy pBlBASIMXBALAGIKItiambased on the vector

Lon 1s

G RS 2 PoTedet e PRt PRSI S rebasd b clagingifve binding

sRes lﬁf §17) fyba'sﬂ tran§éidt|0ﬁuﬂabtﬂr%}\ﬂ@ FEEN rbll’ﬂill‘l??’%ﬁel Witk 8% sequence
ﬁsence of 5% CO2." The 80% confluent celTs are

?@G%@@A\MQT&GT@CGQ RB®gether 00itnod, 160 bp-long thymidine

Qe BB sottbTTY/akeRyol AT o8 ¥ Riist e it Yiay sbasic. 3-

dowrfstrearodf theehMidiheritage pessidris therbmpatslieshierdsefgene from
After dil ut |ggn to 500 OOOm?eI | s/nm, Ieﬁg

FGUAUS dAalEs (Booeesirn o AME5EHn w0 i @ad| 7 Esiugst of the
p?%géi? ObG(EB?%IQIﬁ'gﬁ slt[)g‘r?% %lélﬁﬂé PP sELEH IR Bittne PHHRP plasmid
pGL3basic-5xGAL4-TK took place in analogy to the description in Sambrook J. et.
al. (Molecular cloning, Cold Spring Harbor Laboratory Press, 1989).

The PPARgamma expression plasmid pcDNA3-GAL4-humanPPARgammalLBD
was prepared by first cloning the cDNA coding for amino acids 1-147 of the yeast

transcription factor GAL4 (Accession # P04386) into the plasmid pcDNA3 (from

~ Invitrogen) 3’-downstream of the cytomega[ovifus promoter. Subsequently, the

cDNA of the ligand-binding domain (LBD) of the human PPARgamma receptor
{(amino acids 1152-Y475; Accession # g1480099) was cloned 3’-downstream of the
GAL4 DNA binding domain. Cloning and sequencing of the PPARgamma
expression plasmid pcDNA3-GAL4-humanPPARgammalBD again took place in
analogy to the description in Sambrook J. et. al. (Molecular cloning, Cold Spring
Harbor Laboratory Press, 1989). Besides the luciferase reporter plasmid
pGL3basic-5xGAL4-TK and the PPARgamma expression plasmid pcDNA3-GAL4-
humanPPARgammalLBD, also used for the cellular PPARgamma test are the
reference plasmid pRL-CMV (from Promega) and the plasmid pBluescript-SK(+)
from Stratagene. All four plasmids were prepared using a plasmid preparation kit
from Qiagen, which ensures a plasmid quality with a minima! endotoxin content,
before transfection into HEK cells.
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- The plates are incubated in a cell incubator at 37C

and 5% CO2 for 24 h. Day 2 The PPARal pha agonists to
be tested are dissolved in at a concentration of
20 10 MM This stock solutionis diluted in DVEM
(#41965-039, Invitrogen) to which 5% of cs-FCS

(#SH 30068. 03, Hyclone), 2 nM of L-glutam ne
Te40pbocedi®, | nvitrogen) and the antibiotics already
descri bed (zeozin, (418, penicillin and streptonycin)

e added. subst ances. are tested at 11 dif C .
TG BERW 0T SRARGATRIE HGRDISth 1S [JRIRMIBE0 15 ufasyLBot which is
dRVEriddYy %e%ke@ef%%ﬁ%s?é&mheq-‘iﬁﬂ béllsc%?éeéﬂlf ﬁtéd’ﬂn DMEM

ranges of from1l pMto 10 pMor between 100 nM and
(#H M 96&@39&dtnwtmgxen)t WBICPPL&Ra]b@Idawﬂhptbetfeﬂow&igl agiditiens: 10% FCS

R N A e
 IRRGbYET) D ?ﬁlﬂq_dgﬁjfhrhffh% (#250:50-0P4 pkitRyerpd addi ti on

of t substances are carried out 30 using a robot
(Beckman FX). The end volune of the test substances

. E%)J ted in nediumis 100 pl per well of a 96-well

otiter plate. The DMSO concentration in the test

Firstpelselitidnl A6 ¥/ Yrahefdetion eRfixtai olaishC cehfamed SalpffOttuhQ)Iasmlds
solvent. To denonstrate that the test is worki ng

In
peaxipusiyigrseiifrd inpaddition fo QNéEMarsmrepa%|Tmeaf0ﬂgwmgs@mounts are

BB hBELED By 4 G, M SRR B rcn o

- 262B| ¢ df dritidlotichandoggramflee OMEM (# dri$85:039, dnvitrogem)y 100 i of

eRremte plasmid pRLCMV (1 ng/l), 100 pl of luciferase reporter plasmid
pGL3basic-5xGAL4-TK (10 ng/pl), 100 pl of PPARgamma expression plasmid
pcDNA3-GAL4-humanPPARgammalBD (100 ng/ul) and 78 pl of plasmid
pBluescript-SK(+) (500 ng/ul). Then 2 ml of solution B are prepared by mixing 1.9
ml of DMEM-(# 41965-039, Invitrogen) with 100 ul of PolyFect transfection reagent

(from Qiagen) for each 96-well microtiter plate. Subsequently, 3 ml of solution A

‘are mixed with 2 mi of solution B to give 5 ml of solution C, which is thoroughly

mixed by multiple pipetting and incubated at room temperature for 10 min.

-80%-confluent HEK cells from a cell culture bottle with a capacity of 175 cm? are
‘washed once with 15 ml of PBS (#14190-094, Invitrogen) and treated with 3 m! of

trypsin solution (#25300-054, Invitrogen) at 37°C for 2 min. The cells are then
taken up in 15 ml of DMEM (# 41965-039, Invitrogen) which is mixed with 10%
FCS (# 16000-044, Invitrogen), 1% penicillin-streptomycin solution (#15140-122,
Invitrogen) and 2 mM L-giutamine (#25030-024, Invitrogen). After the cell

suspension has been counted in a cell counter, the suspension is diluted to

- 250 000 cells/ml. 15 ml of this cell suspension are mixed with 5 ml of solution C for

one microtiter plate. 200 pl of the suspension are seeded in each well of a 96-well

microtiter plate with a clear plastic base (#3610, Comning Costar). The plates are

incubated in a cell culture incubator at 37°C and 5% CO, for 24 h.
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i nvention activate the PPARal pha receptor, thus
effecting, for exanple, analogously to clinically
used fibrates, a | owering of ﬁﬁe triglyceride
concentration 5 in the organism (see, for exanple,
J.-Ch. Fruchard et al.: PPARS, Metabolic D sease and
At her oscl erosi s, Pharmacol ogi cal Research, Vol . 44,
Ddaoy 25, 345-52, 2001; S. Kersten et al.: Roles of

| P?Dﬁﬁ%dg@iﬁg% be t%?%gd%égjﬁgqlv&é\ﬂﬁﬁﬁgg% EBReerttratithof 10 mM.

Thio ktdokr sdiotiorady disteddn DIMEM (#1451966:080, !nv:trogen) wh:ch is mixed
trans/grl F)tl onal caontrol to clini calo practice,
tepsier 10#12088-01@p 1Biosgprals /)% pepistlin- ﬁtmt@mv&fn solution

_(gﬁe}gfqghgeﬁwg&f;\%@@%ﬁmfb[maﬁﬁ & HSAORLOTLARIABGRn). Test

r1-ACt ransi-en r-anst (10N SYyS
sebpiauy:es! dre tdeltedrlm mdeottahef ddl differant leaganamnsm the tange from

PPAR IS based on the
1%d&"ft@ r%@eoci\ﬁ %‘6’(‘% BPt%‘It SQWP&U”% &s B%%‘?i '%9@994"‘@?‘{?” &apges from
1&3 Ia#gigamm expression plasmd (pcDNA3 20
M - humanPPARgammalLBD). Both plasm ds are transiently
Theaneidiurneof thet biEK celis tramisfected and deeged @inl day HEIS completely

PR DY ATRU R RS AR MBI AT RED FIsCLm SR demediately

adeeting thledlls PTRE dNGticH b8 a@]fclltfdheof PR IHRtarteaS81cdrriddout by a
the presence of a PPARgamma-active |igand, the

reket (BeckaanusXo  her inativelume of rhlmrmﬂ#rsu tameas Biluted in medium is

1\/\&%%} canélo(g?(% ggs‘@%lgﬁ'l ?rﬁtn{eﬁ)l#tgc b piaete i§ %%Fg%rd Witk % standard

Rﬂm?émmawag@m@ﬁaumb@nglnk@ﬁﬁs%r dnatgdtinom @Iﬁffeﬁtent concentratlons in
| uci ferase substrate a difference 25 1 fro

ogdeibioydemgnsirate: tag Topetiening & the destdp eagh mmvrcglal |P||ﬁte The test
24153 %fé Héuﬁétedaﬁ%‘?p tBFéI 3?*@&1@%@ %Fﬁé%

uci rerase repor sm d and nTe. expr essi on
pl asm d) are transi ently transfected i nto HEK cel |l s
because stabl e and pernmanent expression of the
MRgamma fusion protein is 5 cytotoxic.
After removal of the medium by aspiration, 50 ul of Dual-Glo™ reagent (Dual-

Glo™ Luciferase Assay System; Promega) are added to each well in accordance
with the manufacturer's instructions in order to lyze the cells and provide the
substrate for the firefly luciferase (Photinus pyralis) formed in the cells. After
incubation at room temperature in the dark for 10 minutes, the firefly luciferase-
mediated chemiluminescence is measured in a measuring instrument (measuring
time/well 1 sec; Trilux from Wallac). Then 50 pl of the Dual-Glo™ Stop & Glo
reagent (Dual-Glo™ Luciferase Assay System; Promega) is added to each well in
order to stop the activity of the firefly luciferase and provide the substrate for the
Renilla luciferase expressed by the reference plasmid pRL-CMV. After incubation
at room temperature in the dark for a further 10 minutes, the chemiluminescence
mediated by the Renilla luciferase is again measured for 1 sec/well in the

measuring instrument.

Evaluation
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Construction of the plasmds The |uciferase reporter
plasm d pG.3basi c- SXGAL4-TK i s based on the vector 10
pG.3basi ¢ from Pronega. The rgporter plasmd is
prepared by cloning five bindihg sites of the yeast

“transcription factor GAL4 (each binding site with the

sequence 5' - CTCGGAGGACAGIACTCCG 3'), together with a

Tb@ocrblgm dtg fqup rthei lHeinnates carprisansiered gyoi aMicrosoft Excel file.

TRt TR el P S BB PR, raromen

' d@ar:rédi diorn lonel Well a$ eh@ enierdtitonplate. Plied doss-aelivigy terves and EC50

AcceSS|on # ML5077) which is already a constituent of

VEW@S M7 ﬁeﬁdam@sﬁwﬂ%atemﬂ@%ﬁh@ﬁaﬁes dydhe XL.Fit program as

: EEE@EQ%&SH%9%%&55?&&?3“&@5 gLZSFLdanalogy to-the-

Ftl‘-BtSRgarptnaJEOSﬁ Gunds inothedrange. froral 1600 Mol e@uvlmr,uM were measured

cl onin | d in r bor Laborator Press, 1989).
| U?H‘Q tbls%ﬂ’g‘é ES& €g§$|ﬁ??dpl|négi$. gpplicat tidn.

R I RISTR T P bEom ekt o v

fmlhmm@asact:onrwhemesptl on factor GAL4 (Accession #
P04386) into the plasm d pcDNA3 (from |Invitrogen)
3' -downstream of the cytonegal ovirus pronoter.
Subsequently, the cDNA of the Iigand-binding domain
(LBD) of the human PPARgamra receptor (amno acids 11
52 Y 15; égces. om# g1480099) was cl oned

st 25 DNA bi ndi ng domai n.

G om q sequ i/ng_ef PPARganma expressi on
pR4Smi dfpcDXA B PPAFBELBD agai n t ook
pl ace i anal ogy to the cription in Sanbrook J.

et. al. (Mol ecullar cloning, Cold Spring Harbor
Laboratory Press, 1989). Besides the |uciferase
reporter plasmd pG.3basic-5xGAL4-TK and the
PPARganma expression plasm d pcDNA3- GAL4 30
humanPPARgamealLBD, al so used for the cellul ar
PPARganma test are the reference plasm d pRL- CW
(from Pronega) and the plasm d pBluescript-SK(+) from
Stratagene. All. four plasm ds were prepared using a

pl asmid preparation kit from Q agen, which ensures a
plasmid quality with a m nimal endot oxin content,

"before transfection into HEK cells. 26



Test procedure The activity of PPARgamma agonists is

determned in a 4-day test which is
Before the transfection,
DMVEM 5 (# 41965- 039,

descri bed

bel ow.

HEK z@l | s are cultivated in
I nvitrogen) which is mxed with

the follow ng additions: 10% FCS (#16000- 044,
_ -|4 Xés&r ogen), 1% penicillin-streptonycin solution
E (é& 40-122, Invitrogen) and 2 nmM L-gl utam ne
030- W 0 RaY drlebpsthy - §91 4 = cis-
“X#&ﬂg %%ggéégc GT(I%‘H’ rﬁﬂ;t u%lé whi c(%’*%gtrllfzap?ﬁs&%ﬂ oatﬁd Png A =cis
LRpBkslss.1 &\ ously described in addition to DVEM is
ogreparégﬁe. E?;}ewrol | owi ng anmounts are used to make up 3
m of solution A for each 96-well microtiter plate for
ONEotest:. 2062 5 Of antibroti amd unmrf T ee EM
. EX ( Lfﬁ—rlgGE 039, |l-Avi-t-r ogen)-100-pi .1nf lr&Ferenc ;_Ruw —R3
pl asficd pRL- CMV ( pt’)y';- 100 pl of lfuciferase
1 rar pl asni d L 3basi c- 5XGAL4- TKCHER ngf pCrHs ~H
100~p+" of PPAﬂg TegXpression plasmd
Pt BNAS—GAAhumanPPARgamatBB (- 100—rgipi—and— 8 —pir—of
2 p a{m\dyﬁ‘pBl uescﬁ'\pt-/uék@ff\(%'oo Rg/ pl .(C‘I*h)én 2| mP2l9s -H
SPI on B arg prepared by mximg 1.9 m of DNEVF(#
419 D39, | nwvi t/rQWh\;OO pl of Fect| _
3 tra ection rieagen (Trom™Q agen) fofeeééh 93-%@”_]? —H
mcrotiter plate. Subsequently, |3 m of solutipn A 20
afe mxed with 2 gf_sovlution|B to give 5 m | of
4 spluN on-.C, -which horoughly | m xed gy yjul t | pbeH
p Ng and i ncehated at room|fenpef tu?)gufO' lfg s -H
m n 80% confil uent HEK cells froma ¢ell culture
5 bpt -t h a [capasi ty~Qf~3(5-cnR are ed on
" +Wm of PBS (#14100-0094 !ﬁ./ifrr\é%.xmﬁ)z —H
' W 3m of tWon #25300- 054,
6 | hyitrogen) at r~2-fiw:"The cel || §CHele t herCPECH3): | _H
tpker“up in 15 M of DMEM (#41965-039, Invitrogen)
rch 5 m xed Wt 10% FCS(#7160007044;
I nvi trogen), 1% pg l i n-streptonycin_sol uti on
7 (#Ibzlglﬂ'-glﬁz, I and 2|mM L- gk&Hali nef —CH(CHs)2 | _H
(#25030- 024, IInvithegen). After [the cél| suspension
NAS _een TouNted T T a@ Cel t Ccournger, tie SuUSPensTomr TS
dj | d to 290 0@0 ©yt’lsi'm. 1% nl of this cell
8 susp 5ion arg i ith 5 m of sol i{¢Be2c f prCH(CHs)2 | _H
_ 9 N NN _ (CHz)z --CH3 —CH3
10 N /©/ - (CHa)2 ~CHs —CHs
11 Q PV N N (CH2)2 —CHs —CH3
O LT e o |
13 HsCo— /©/ CO —NH- ~CH(CH3),® |-H




30 one microtiter plate. 200 pi of the suspension are

seeded in each well of a 96-well mcrotiter plate
with a clear plastic base (#3§30, Corning Costar). The
plates are incubated in a cell culture incubator at

37C and 5% CO2 for 24 h. 27 Day 2 PPAR agonists to be

d are dissol blnr*l - DMEO.in a concentration.of 10

EX.t\

rrMRZ Thi s stock R§O| ution is dil ut\_é'H in \QVEM (# —R4 -R5

14

4]L9 039, Inv|[trogen) which isimxed{ wth 2% _
Ul t (#12039791\2/&\99&;3{_&1), 1%
pe @ i n-strgptonycin sol uti on C@#lEﬂNﬁ‘lZZ, —CH(CHs)" | —H

|mvi tTogen) anfd 2 mM L-gl utani ng (#25330- 024,

15

| pvitrgQgen). Test  substances arle testjed in a total of
11 |di fferent cpngcentrations in the range from (10 pM
10 M Mor en-ﬁl\ent'- conpounds é@ Yt -i-=-n'-—C]'?(CH3)2a- ~H

conceéhtration fanges from 1 pMlto 10 pM The rredi um

f thg tlg!r%% E%r]nﬁletsr ek ?é&fér@é]‘jwﬁ%ﬁ%%qn I'%a?éoérc%pﬁd group is S-

conpl et enbved y aspiration,

substg ﬁre@'.' uted in nmediumare i rmedl at ely added to
t he cer\ﬁg The dilution and addition of the substances
s came ekenlinkindicate8 s pofe ok BRECHT At tEhﬁefs'uBQiltuent
vol unme of the test substances diluted in nediumis

100 pl per well of a 96-well mcrotiter plate. Each

late is charged with a standard PPARgamma agoni s
iaMention fmr@f@r@ ProMides prpcessen fardirgparing the compounds of the

TRARART i 855 optelned i a0eaflee REGL FRafid Seemes . B and C
tedst: pl ates are incubated in an |ncubator at - 37C and
50 CO2 for 48 h. Day 4 After renoval of the medi um by
aspiration, 50 pl of Dual-d oTM reagent (Dual- 20

G OTM Luci ferase Assay System Pronega) are added to
each well in accordance wth the manufacturer's
instructions in order to lyze the cells and provide
the substrate for the firefly luciferase (Photinus
pyralis) formed in the cells. After incubation at
roomtenperature in the dark for 10 m nutes, the
firefly luciferase- nediated chem | uninescence is
measured in a neasuring instrunment (measuring




25 time/well 1 sec; Trilux fromV\aIIac) Then 50 pi of
the Dual -d oT"" Stop & Go reagent (Dual-GoT " . :
Luci ferase Assay System Pro ga) is added to each

well in order to stop the activity of the firefly

| uci ferase and provide the substrate for the Renilla
| uci ferase expressed by the reference plasm d pRL- CW.
PEEss Ahcubation at roomtenperature in the dark for

~a further 1@ggi nutes, .y he chem | um nescence 30
rreg' ﬁed byirtdre Reni ‘ | uci f ergs®sch S ., ' n ured
f seg/ wett—t n Hh aSYr | Ag—HASt r e m\
aluation 28 | The crude data fromthe I

- are t anaferred into a Mcrosoft Excel f 10 using
t,hEoE gom sts described in this appl 1 The

the-fornuta |-ofthe inventi y be

obt ai ned or dij Flg to the follow ng ;ﬁé§ %1] therres
. L9, %44 |

The firefly/ a luciferase activi i'0°1S
det erm ned for each measur enent er| v fromone well
of the mcr otltero pleat e. The dd actl y curves and

EC50 val ues/of “EﬁP Eonlsts areg dromthe

- ratios by the 2 ogram as fled by the
- manuf acturer (I DBS&:‘ ARgarrma lues in the
range from 160 nM,to >1 ured RL 1 R5 OR6

29 Table I1: In the exanpl ensulbel ow, RL = H X =
CH2-CH2-O, R6 = H and ringTAF= ci s-

cycl ohexane-1, 3-di yl.
Q ' TBAF
Si—'O/O\/‘\‘T‘COZtBu
KON
c

ANABr
o N COMBu  H2Pd CO,tBu
D E
1. R3—NH
Cs04 2
NaBH4

R4 R4 2. R2—NCO
F G
||?2 83 TEA I]?Z I!RS O
N\n/N\/\O CO,tBu NTN\/\O o
0 R4 0] R4
H J

The compound of the general formula A in which R4 is as defined above is
deprotonated with n-butyllithium in tetrahydrofuran at —78°C, and compound B is
then added at this temperature, giving a compound of the general formula C.

The compound C is then reacted with tetrabutylammonium fluoride solution in

tetrahydrofuran to give compound D. The latter is hydrogenated with hydrogen
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3(CH2) 2- C2H5-H 4/\/' - (CH2)2- C2H5-H 5~/"
- - (CHR2) 2- CH( CH3) 2- H 6- ( CH2) 2- ¥ CH3) 2- H
7( CH2) 2- CH( CH3) 2- H 8( CH2) 2- ) 2-H 9( CH2) 2- CH3- CH3

10( CH2) 2- CH3- CH3 11_( CH2) 2- CH3- CH3 12( CH2) 2- CH3- CH3

13H5C2- CO- NH- - CH( CH3) 2a- H 30 Ex. R2ZR3Y1Y2- R4- R5 _
ovacoaladivm-preasitng., givitgerrmpoond e omppung Bis depnptanated with

SGER el ABYSPEESRiGEHG B hiAod 508 e 1

ghifedtatabont tengiaratire tior & hrinsbirsdfi iaest giviagTdtempound F. The latter
dinvention_furthernore provi des processes for prepari n% .
i$ HeaeleApWilR dRsram friroxXide ANda P PRriaateo it diath ether, giving

%(?@d%a@ce with the reaction schenes A, B and C

'Compound G is then stirred'with a primary amine R3-NH2, where R3 is as defined

above, and sodium borohydride in methanol at G°C, worked up and then reacted in
dimethylformamide with an isocyanate of the general formula R2-NCO, where R2
is as defined above, to give the compound of the general formula H.

To cleave the tert-butyl ester, compound H is stirred at room temperature in
trifluoroacetic acid for a number of hours, giving the compound of the general

formula J.

Using this process, it is possible to synthesize the compounds of Examples 1 to 8.
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31 Process A: OO P00 NaH \Rhlx 0 A C CO2t Bu

" H21Pd D F R4 C2tBu R4 Os04 Nal04 R2 R3 NyN,,,,, O

J:i)-~ CRtBu 0 R4 HnBuLi 3kE TFA S E G

Process B: : : : :
CO.iBu |
I\ 2
/O\/\ PPh, Q H2/Pd
i o . 2nCOMBU o

GO CE

< 2 1. LDA, R4l Q R4 TBAF
SI _ 2. LDA, R5- ?’E RE5
L M

Ra AN Ra 0s04/NalO4
o COMBU  ————r S~ CO,Bu
NazH

R5 - R5
. N 0
1. R3—NH, R? R3
NaBH4 I I R4
R5 2.R2—NCO o) R5

P ' ' Q

| ITFA EZ E3 R4 O
o 0
R5
R

Compound B (see process A) is reacted with the compound of the general formula
K to give compound C’ where R4 = H. The latter compound is hydrogenated with

hydrogen over palladium-on-carbon, giving compound L.

Compound L is deprotonated with lithium diisopropylamide in tetrahydrofuran at
0°C and then reacted with an alkyl iodide of the general formula R4-1, where R4

“may have the meaning described above. After work-up, this compound is then

again deprotonated with lithium diisopropylamide in tetrahydrofuran at 0°C and
subsequently reacted with an alkyt iodide of the general formula R5-l, where RS
may have the meaning described above, giving the compound of the general

formula M.
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NaH 1. R3-NH2 CO2tBu Na8H4 R4 2. R2-NCO J 0 The
conpound of the general formula Ain which R4 is as
defined above is 5 deprotonatgd with n-butyllithium
in tetrahydrofuran at -78C, and conmpound B is then-
added at this tenperature, giving a conpound of the

- CaRRaihe LSkl G B s lord H Shayboturan to

%i@ér aboteipefing anNt owndliche G oRatethe Wit { @bdivin  hydride in
_ydrgﬁenat ed with hydrogen TBAF CO2t Bu R4 32 over
dimatadiamasiide andoeactsid/vitly adyinipoenide £ geenpuupdum s The latter

SRRLURORR e thm JBHOHR S HEFhbT patiatet lp Gty ether to give

onipouired Ps stirred at roomtenperature for a nunber of
hours,gi vi-ng-conpound- F.-The | atter —is reacted-wth -

-osmumtetroxide and sodi um periodate in diethyl

ther, giving al dehyde G Conpound Gis then stirred
moanarﬁ’ FatEnashried wih a-primgpepmineg of theygeari@l fstula R3-NH2,

B RO RN o RIRL B Wl ot o
\?grw_eaoey 389 &heh %@t#ﬁf?ﬁhs@@f?ﬁéﬁm‘%’é Ve aW“%roﬁgéﬁ%ate of the

I's as defined above, g conpound of th
grnesablormalanBRaNGIO, Where B2 & adaefibed -dbove] givintgethe compound of

nd HIis irred at roomtenperature in
tf'gira‘oﬁ%&qcicg%%‘l’lﬁgﬁaci d for a nunber of hours, giving the
conmpound of the general formula J.

‘To cleave the tert-butyl ester, compound Q is stirred in trifluoroacetic acid at room

temperature for a number of hours, giving the compound of the general formula R.

Using this process, it is possible to synthesize the compounds of Examples 9 to
12. | |
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15 Using this process, it is possible to synthesize

t he conpounds of Exanples | to 8. 33 Process B: C02tBu
PPh3 K 1. LDA, R4-1 '~ ~CWBug@. LDA, R5-1 O Z~'~ Br
NaH CO2tBu R5 QL R5 N P 0 R Conmpound B (see process
A) is reacted with the conmpound of the general fornula
5 Kto give compound C where R4 = H The latter

- Feee®¥uRd i s hydrogenated with hydrogen over

pal | adi um on- car bon, givi ng conpound L. Conpound IS
deprotonated with | |ttanFrBOJI| iNg n‘g

| am de in
ahydr of uran at and £RERNT Q%%k%tl%th an
e bM¥Me gener gt” Pormul d9RY4-1, wher e TREPSD naly j\ERS
e/t he sty ng des ped above. After work-up, thisO
s nd I's thUﬁOC

R2 R3 0
No N s A 2R3 rs{)
\{r \/\O o ——— N\n/N\/\O N\')LO
0 0 O R4
z

Compound S is stirred at room temperature in methanol with sodium methoxide.
After work-up, the product is converted with tert-butyldiphenylsilyl chlorlde and

~ imidazole in dimethylformamide at room temperature into compound T.

Compound T is stirred in isopropanol with sodium hydroxide at 60°C for 1 hour.

After work-up, the product is reacted in dimethylformamide with a tert-butyl ester of

‘an o-amino acid, hydroxybenzotriazole,  diisopropylethylamine  and

O-[cyano(ethoxycarbonylymethyleneamino]-1,1,3,3,-tetramethyluronium
tetrafluoroborate (TOTU), giving the product of the general formuta U in which R4

and R5 are as defined above.

Compound U is reacted with tetrabutylammonium fluoride in tetrahydrofuran,

giving compound V. The latter is deprotonated with sodium hydride in

dimethylformamide and alkylated with allyl bromide, giving compound W. The



10

15

20

agai n deprotonated with lithiumdiisopropylam de in
tetrahydrofuran at 0OC and subsequently reacted with
an al kyl iodide of the generadgformula R5-1, where R5
may have the neani ng descri bed above, giving the
conmpound of the general formula M M GOsO41Nal 04 R4

te%%zllééuq\cg%[q)ggéd ﬁ%ﬁ@% @ithzoqlréigg} ogﬁpﬁéndcgogium periodate
ﬂ@‘b[rﬁp@{h@ra@‘(}ﬂp\;mﬁ)}d@jo de in tetrahydrofuran to

gl ve conpound whi ch 1's deprotonated with sodi um
hydride in dinmethylformam de and reacted with ally]
brom de to give conmpound O The latter is converted

CaimpowshnXuis teacteskwite anprirsstyl am!p@rofoﬂiat generabiferyls R3-NH2,
ether_to give 5 conpound P. Conmpound P is then

- where Feisnas lefingd iabgve,. Hhmﬁ?éh%m'tVﬂﬂ'l gedivrmboradwydifg, worked.up

o, B B 30 o IR e gorrs

'fdrmma R2-NCQli whéreyRRas neyTdéfined bboad, intweympatadof. The latter is

general fornula R2-NCO where R2 is as defined
C%\tmed By StirigoimEToreasells asid intppredtsddal formula Q
To cleave the tert-butyl ester, conpound Qis stirred
in trifluoroacetic acid at room tenperature for a
Usingatbis prochssrisis ppissibletd synthesipe bxdmpled 12 tgdber al
formula R 15

Other compounds of the formula | can be prepared analogously or by known
processes.

The examples adduced below serve to illustrate the invention, but without limiting
it.

The syntheses of the example compounds are described below.

Example 1

 4-[cis-3-{2-[3-Cyclohexyl-1-(4-methylbenzyl)ureidojethoxylcyclohexyl)-2-

ethylbutyric acid



: mterature
i conpo T, eonpound Tg t Ny r &d inoI
WUMMl hQure O ARy  0sO4/NalO4
OAork- —

Or&syano(
R | 'U'r m-t ey;a‘ﬁjlj\oro at e (
- produci.q e~xgenefa P!,:()r a U

‘Using this process, it is possible to synthesize the
conpounds of Exanples 9 to 12. 35 Process C R2 2 R3
0 RS NyN~~ O _11' ~OO0Y TFAf R3 n 811 00 R4 z 5
Compound S is stirred at roomtenperature in nethanol
wi th sodi um nmet hoxi de. After work-up, the product is
converted with tert-butyl di phenylsilyl chloride and

imdazole in dinmethyl formam de at

: up, X he pr®duct i$ Teact ed | n.%' et hyl f or mam de
V@is‘?rgceﬁ'nafeert } bu_t yéislr@c%h‘@{e_ _Of an a-am d'cislracemate
hydr oxybenzotri azol e, dii sopropyl et hyhamyne and

t hoxycar bonyl ) mret hyl eneam no]-1,1, 3,3,-tetra

) 1€ i ch %t andreRb
are $5 defined ab Conpyous a8 wi +h—
te | anmmoni um f | uori de _n\t et rahydroturan, '
gi vi onpound V. The |att eprot onated with
sodi um hy@¥PeRIEs  di met hyl f or FEAFTA Kyl at ed
with all brom de, giving conpound W The
/\/Br
o o COtBu H2Pd O/Ovjcoztsu ,
NaH
cisfracemate cis/diastereomer mixture

1. N
0s04/Nalos O CO,tBu
AP CO,tBu \/\OO\/j 2 " NaBrd
' NaBH4

cis/diastereomer mixture

?f@/&jmm_i, ?f@/w
-jcl/\/\o 2 | jc])/\/\o o

cis/diastereomer mixture ' I cis/diastereomer mixture

tert-Butyl 2-(diethoxyphosphoryl)butyrate

/\oﬁ 0 NaH,ethyl icdide P o (;? O
/P —— S
N0 Ol \ﬁ | \,O/PﬁLo

cisfracemate

9.3ml of tert-butyl diethylphosphonoacetate are dissolved in 80ml of
dimethylformamide, and 1.38 g of sodium hydride (60% strength in paraffin oil) are
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36 term nal double bond is then cleaved with osmi um

“tetroxi de and sodi um periodate in diethyl ether,

gi ving al dehyde X. Conpound Xsg¢s reacted with a
primary am ne of the general tornmula R3-NH2, where R2
I sas defined above, in nethanol w th sodium

bor ohydri de, worked up_ and then converted in

agpre ehiffle ot adimeiat G hT%SP%Q%ES%lSe‘S bred D Gele g minutes, and
468 ml”o?gﬁ@ % A ierRaddéd. a%éjﬁﬁ)ktgfegisaﬁmé% af R)to?n temperature

conpoun ter s conver stirrin
fom 12 Ihmrmazﬁlmcoaethyl memtqaramelmmm deéd abd rige lrdaacstton mixture is
i S possi bl tos ?SIZGEX

I 13 t . .
Rothise trmrsoliitue e o Watel, 158 9/Papig Rhpse is dried

| _ogggﬁ%g@ggm QA dﬂboc‘,%hce'ﬁir%fé%eéﬁéer L8uCHE pRIATRL e residue is

w-serve -t oI ustratethelnvetlon

purifibd wn ilica gehgsingt theTmebiy mhiase e&heptanleeetbydamﬂtate = 5:1. This

conpounds are descri bed below. 20 Exanple 1

givelsc 643 {od- feBi-myiyl Hdiathoxyphospieemybutyeateyas an odi &©13H2705P

o]ethogy}cyclo hexyl)-2- ethylbutyric acid 37
(ZEBABP P-NMR Q:DC@,IBS:E PRABNAIS (@ aH)aZQBB(Hdd 1H), 2.0-1.8 (m, 2H),
cis/di astereoner m xture cis/diastereoner m xture

1149 (s, Bit)y1.38-(qr6HRt hog ypBbEphor yl ) butyrate 5 0

cis-3-Allylcyclohexanol

| 4@\/\ DIBAIOIPT
0 = 0

cis/racemate cis/racemate

87 ml of a 1 molar solution of lithium diisobutylaluminum hydride in n-hexane are
dissolved in 100 ml of diethyl ether, and 7 mi of isopropano! are added at 0°C.
After the evolution of gas has ended, 12.4 g of 3-allylcylohexanone, dissolved in
50 mil of diethyl ether, are added. The mixture is stirred at room temperature for 48

- hours. The reaction mixture is quenched by addition of 1M hydrochloric acid and
 the aqueous phase is saturated with sodium chloride and extracted five times with

in each case 200 ml of ethyl acetate. The combined organic phases are washed
with 2N sodium hydroxide solution and dried over magnesium sulfate, and the

- solvent is then removed under reduced pressure. The residue is purified on silica

gel using the mobile phase n-heptane:ethyl acetate = 15:1=> 5:1. This gives 6.8 g
of cis-3-allylcyclohexanol as an oil. CgH1gO (140.23), MS(ESI): 141 (M+H"), R¢(n-
heptane:ethyl acetate = 2:1) = 0.22.

(cis-3-Allylcyclohexyloxy)-tert-butyl-diphenylsilane
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_ 38.added alittle at a tim

p\ P NaH, ethyl iodide ' nmpo O cis/diastereoner m xture
NaBH4 2 aNco ci sl diastereonmer m xture cislracemate
9.3 m of tert-butyl diethyi ppgsphonoacetate are

di ssolved in 80 ml of dinethylformmde, and 1.38 g
of sodi um hydride (60% strength in paraffin oil) are

e at 0OC. The suspension is

_ . and-~4.02 nl of ethyl

i off are themBRRREd. N 'xtu stirred at room
t eRper.a e for 12 hours: -.. acetate are
®hen"addéd, ~and the reactio ’rf’?xture is washed three
times with in each case 1 f water. The organic
phase is dried .over nagnegi | fate and
concentrated under reduced p ure. The residue is

~upurified on silica-gel u3|ng the nobile phase
@ep%t gthyl acetate = T%}L gl.,ves 6.43 g of
'tert utyl 2-(diet hoxyphosphory? u?yrate as an oil.

Cl3H2705P (294.33), 1 H-NWVR (CDCI3, S = ppm): 4. 15
é&p 4?2@@2@@0%%%@%95%@@ 21539510? gx_e;(;trﬂautzy@ibhenlyléiigyi S::is'tl’oride 59 of

i n ' i s race
:ﬁl‘ld%}s z%r ae?'eérrﬁe’ldt gﬁ%d?ﬁ‘@leﬁéf 8@%&%5’@5@% oé]a'%o?if%‘s% ved in 100 ml of
diinethotformbmiderand stitred rat deotihrtempleeatane far €2 hours. 400 ml of methyl

tert-buthyl ether are added to the reaction mixture, and the mixture is washed
three times with water. The organic phase is dried over magnesium sulfate and the

solvent is then removed under reduced pressure. This gives 20.5 g of (cis-3-

allylcyclohexyloxy)tert-butyl-diphenylsilane as an oil. CosH340Si (378.64),

MS(ESI): 379 (M+H"), Ri{n-heptane:ethyl acetate = 2:1) = 0.93.

[cis-3-(tert-Butyl-diphenylsilanyloxy)cyclohexyl]acetaldehyde

cis/racemate cis/racemate

5.5 g of (cis-3-allylcyclohexyloxy)-tert-butyl-diphenylsilane are dissolved in 100 ml

of diethyl ether, and 9.4 g of sodium periodate, dissolved in 100 mi of water, are

added. At 0°C, 15 ml of an osmium tetroxide solution (2.5% by weight in tert-
butanol) are added, and the mixture is stirred vigorously at room temperature.
After 5 hours, a further 5 g of sodium periodate are added, and the mixture is

stired at room temperature for another 3 hours. The reaction mixture is then

- diluted by addition of 300 mi of methyl tert-buthyl ether and washed with saturated
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15 dissolved in 100 m of diethyl ether, and 7 m of
i sopropanol are added at 0C. After the evol ution of
gas has ended, 12.4 g of 3-al}yl cyl ohexanone,

di ssolved in 50 m of diethyl ether, are added. The
m xture is stirred at roomtenperature for 48 hours.
The reaction mxture is quenched by addition of 1M

Sﬁ?ﬂiﬂbéhlpgwﬁ%tea%qlwl%d he REgae PHASE daaliied everamagaesiym sulfate

| a‘Ngtthc cég{?g @? \?ébd?ﬁ rrrggg?gq é}é/%le con%\ﬁn‘;% &4 of [cis-3-

(tzriglsuntylsd lphaaplsﬂanyeowyasyw@hex\yd]adietalﬁehgde urashydr oyelldw—brown oil.

solution and dried over magnesium sulfate, and the

GpaHaeOpSi $38heh), NSRS 38t ¢h+HY URgo-hepessuethyl atatate = 5:1) =
residue is purified on silica gel using the nobile

Uothse n-hept ane:et hyl -acetate = 15:1=>5: 1. This-gives

6.8 g of cis-3-allylcycl ohexanol as an oil. C9H160
(140.23), MS(ESI): 141 (MrH+), Rf(n- 25 heptane: et hyl

t@@-ﬂu@}lelAP 3% er@tylZéhphen lsﬂanyloxy)cyc!ohexyl] 2-ethylbut-2-enoate
lyl cycl 3/

(cis-3 ohexyl oxy)-tert-butyl -di phenyl sil ane
39 cislracemate TBDPSCI cis/racemate 6.8 g of
cis-3-allylcycl ohexapol and 15 m  of

tert-butyl di phenyl si |0ny ride, 5 g of imdazole

Arrel\ 200 of dineth nopyrldlne are dissolved in

m di met hyl #0 rramde alrr t room,
per w12 heigkgemaAd 0 met

terﬁ”but hyl ether’ are added T0 the y egcthem A=
mxture is washed three tifees with watey. &e
or phase is dried over magnesyuym sul fate ahd t
sol ve i's then renoved under reduc essure. This
gives 20.5 g of (cis-3-

al | yb/eyahahexyl oxy) tert - butyl - di phenyl si lc@angemge an
oi | . C25H340Si (378.64), 10 My( ESI): 379 (MtH+),
Rf (n- hept ane: ethyl acetate = 2:1) = 0.93.

Bfﬁlgnéf (tfe rﬁutﬁubyé)d'léjth hosPTgla/e)tbgfyéaefhey are dIS]S0|Ved in 90 ml of

yi si l'anyf oxy cyc exy e cls/racenate

tdtfahyidsdfusare raatde 7.32 ml of a 2.7 M solution of n-butyllithium in n-hexane are

added at —20°C. After 1 hour of stirring at —20°C, 4.36 g of [cis-3-(tert-butyl-
diphenylsilanoxy)cyclohexyl]acetaldehyde, dissolved in 40 ml of tetrahydrofuran,
are added dropwise. The reaction mixture is slowly warmed fo room temperature.

50 ml of water are then added; 'and the mixiure is extracted three times with in

each case 200 ml of ethyl acetate. The combined organic phases are dried over
magnesium sulfate and the solvent is then removed under reduced pressure. The
residue is purified on silica gel using the mobile phase n-heptane:ethyl acetate =

30:1.  This gives 311g of tertbutyl  4-[cis-3-(tert-butyl-diphenyl-

silanyloxy)cyclohexyl]-2-ethylbut-2-enoate as an oil. C32H4603Si (506.81), Ri{(n-
heptane:ethyl acetate = 5:1) = 0.73.

tert-Butyl 2-ethyl-4-(cis-3-hydroxycyclohexyl)but-2-enoate
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__SSgof | _
“(cis-3- aIIyIcycIohexonxy) tert- butyl di phenyl si | ane .

are dissolved in 100 nl - of djethyl ether, and 9.4 g

- of sodium periodate, dissolved in 100 mM of water, are

added. At 0C, 15 m of an osmumtetroxi de sol ution
(2.5% by weight in tert- butanol) are added, and the
i is~stirred vigorously at room tenperature. 20
a further 5 g of sodf
b @B s Tad rred

The organic phase is dried over nagnesium

--sul fate —and the-solvent-is then renoved: }Jnder reduced-

cis/facemate

press F%c "3 s gives 6 g of [cis-3
(tert-butyl - d|phenyIS|Ianyloxy)cyclohexyl]acetaldehyde

as a yellowbrown oil, C24H32Q2Si (380.61), %

18311 (ngeyt by ‘ﬂr{tﬁ&&Gﬁlé*b@tywillpW@Jﬁ@ybxﬁ)(?!?'OheXY']- -ethylbut-2-

<Pl o} € lseBNl, ry 20 il Br e Beboit, 4 T Bf gl ggiutin of

teirabutqiaeirmosium fdortiedin te@ahydrafuthn are added. The mixture is stirred at
2-&d| et hoxyphagsphor yI Jbutyrate are dissolved in 90 m

foe bRy oftier eeACctigndMxtye il caiceatrated wnder rdused pressure
\ Y d L =
a%drphd’ﬁi‘éﬁ dr | '?Iér%r Figigu atn&llg%éﬁ%ﬂe g\%aegfﬁgﬁaﬁé_e%%acéfat@ 30:1 =>
hylsacéte(t&e’i’h;stgﬂgd 1.65 g of tert-butyl 2-ethyl-4-(cis-3-hydroxycyclohexyllbut-
di phenyl si | anoxy) cycl ohexyl ] acet al dehyde, di ssolved in
2engatects areoll. dbyahtzsQy @68 405, Br(e-hepdank:ethypacetate Ti9et) = 0.07.
reaction mxture is slowy warnmed to room tenperature.
50 Ml of water are then added, and the m xture is

t se 200 m of
%?@f%ﬁhﬁ“e‘&?é“@@@%ﬁ@&‘l"ﬂ‘?"dﬁﬁﬁg’% ases are dried
over magnesium sulfate and the solvent is then
renoved under reduced pressure. The residue is
ied on silica gel usi he nobile phase
d@,\{tbu acgpimaf e = 1 J0: 1. TI& §BL9| ves 3.11 g

4- [ i --|phenyl
si | anyl oxy) ycI ohexyl ] - 2- et hyI but - 2- enoate as an oil.
C32H46(3Si (506.81), Rf(n-

_ cis/racemate . cis/diastereomer mixture

1.65 g of tert-butyl 2-ethyl-4-(cis-3-hydroxycyclohexyl)bui-2-enoate are dissolved
in 50 ml of methanol, and 100 mg of Perlmans catalyst are added. The mixture is

stirred under an atmosphere of hydrogen for 24 hours. The catalyst is filtered off

through Celite, and the filtrate is then concentrated under reduced pressure. This
gives 1.49 g of tert-butyl 2-ethyl-4-(cis-3-hydroxycyclohexyl)butyrate as a colorless

oil. C1gH3003 (270.40), Rf(n-heptane:ethyl acetate = 5.1) = 0.10.

tert-Butyl 4-(cis-3-allyloxycyclohexyl)-2-ethylbutyrate
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hept ane: et hyI- acetate = 5:1) = 0.73. tent-Butyl
2-et hyl -4-(ci s-3-hydroxycycl ohexyl ) but - 2-enoate 41 |
cislracemate cis/racemate 1.3,41 g of tert-butyl

" 4-[cis-3- (tert-b utyl-d i phenyls i [a n yl oxy)cyc I

ohexyl]-2 -ethyl but-2- enoate are dissolved in 20 m
of tetrahydrofuran, and 15.7 mM of a 1 Msolution of 5
t-et rabYt yl anmoni um f (ygride in tetrahydrofuran are _
i m [ [ @t for 2 hours. The

Rd Eetp |

r®action™m Xf urée |s—c—eﬂsent§f:af‘eg e
purified gf silica gel using the nobile
et hyl

pressure ane
phase n-hept ane: et Byl ~acetate = 30:1 =>
acetate. This gives 1.65.g of tert-butyl
cie/diasitgreorder (mitwre 3- hy dr oxy cy clcishiigsidrgdmer mb@wenoat e as an

-l CL6H2803 - (268.40),- Rf (n-heptane:ethyl acetate =

5:1) = 0.07. 10 tert-Butyl
R1eghyF -térilit- 3- émﬂf@(@i@ﬁmymé%ydybwhbxg%nﬁ%@@@tﬁé dissolved in

ci s/racemate cis/diastereoner mxture 1
SGmi of dtigpethylformamide, and 210 mg g of sodium hydrtde (60% strength in

S 0 B GG R B TP e for 1

@t e i@ SOf a@llve bachRie afdahém XHdded. iAfter, cﬁ'tej hoafl a further
under an atnosphere of hydrogen for 24 hours.
Fampyof sedipm tydegde opre qdﬂgaqlgﬁuﬂeéﬂz ehOlﬂ'ﬁdOf rrélmng at room

t%pyeﬁhf‘e '&o%lﬁ%’&%@ﬁfgeﬂf E?&Eﬂ} W&ﬁae LRAUREH PERTSH Syl bromide

ves tert- _
azeene’gelredlm cStsmagratdloowybambermeI ishedntinate fas aafurther 12 hours.

a2l of caetivh ert8L5) ‘hiy, e wisturegis, yrshed three
tr’lc‘:nézsf\é\ﬁfh%}‘\\atjieélgc%ﬂ BXYE VODORRSY Ivhtet &d the Brydrt Phdde & HdeParated off

and dried over magnesium sulfate. The solvent is removed under reduced
pressure. The residue is purified on silica gel using the mobile phase
n-heptane:ethyl acetate = 60:1 => 30:1. This gives 770 mg of tert-butyl 4-(cis-3-
allyloxycyclohexyl)-2-ethylbutyrate as an oil. C4gH3403 (310.48), Rg(n-
heptane:ethyl acetate = 5:1) = 0.48. |

tert-Butyl 2-ethyl-4-[cis-3-(2-oxoethoxy)cyclohexyljbutyrate

O
0sO4/Nal0d o
0 CO,tBu . V\O/Ovj/Lo’ﬁ

cis/diastereomer mixture cis/diastereomer mixture

770 mg of tert-butyl 4-(cis-3-allyloxycyclohexyl)-2-ethylbutyrate are dissolved ih
50 ml of diethyl ether, and 1.59 g of sodium periodate, dissolved in 50 ml of water,
are added. At 0°C, 2.56 ml of an osmium tetroxide solution (2.5% by weight in tert-
butanol) are added, and the mixture is stirred vigorously at room temperature.
After 9 hours, a further 12.8 ml of the osmium tetroxide solution are added, and
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- ~O C02tBu cis/diastereomer m xture O

ci s/ diastereoner m xture 770 ng of tert-butyl

- 4-(cis-3-allyloxycycl ohexyl)-#yethyl butyrate are

di ssolved in 50 m of diethyl ether, and 1.59 g of
sodi um periodate, dissolved in 50 mM of water, are
ed. 2.56 m . of an osnm umtetroxide soluti

- add ! .
Sfi5mgyah (Pl TgmPe AU LISt Com TWERiog 5 furine? shibaurs. 260 Thef methy

te%t—’thl &thér afd fa;d%gdvér%ﬂtﬁé*;rb%a@r{e i%?ﬂtﬂ%ﬁ%{haﬁuéﬁurated sodium

ter 9 hours, urther 1 e osm um

thiesultate dolidminutlirenorgaeicapbast isddedio/edirmagrestonesulfaie and the

L T T i

B RGParphe R sabieBeraiiert, B ol hrobi o dheroz0s

fﬂged. The suspension is stirred at_room tenperature
(3%-49k Ref-Replage:etd acetata $f) 710-9%- broni de are t hen
added. After one hour, a further 320 ng of sodium,
hydri de are added. After 12 hours of stirring at room
a .
e PP o B P Pimtb ASR IRR R hexy)-2
etydentyeat@er at ure is continued for a further 12 hours.
10 After addition of 200 nml of nmethyl tert-butyl
ether, the mxture is washed three times with in each

case 100 ml of water and the gani e phase is
andi.grs oveE ;agnum sul fate. The
edm reduged [ pres . The

residue is pyrified r%Flu'Si li caNg[EP‘\us\t Optie

phase n-heptane: ethyl acetate & 60:1 => 30:1) This

gilves 770 @g of tert tyl 4-(cis-3 15 )

PIRFPERYE FEPShexy! ) - 27 6thy| but y FPHtiRsteremeyixyel |

" C19H3403 (310.48), Rf(n- heptane:ethyl acetate = 5:1)

= 0.48. tert-Butyl

380andpf the hidebyde (art-butyb Crethyl)y jais-Gh@x gk ddihmyy) eatohexyllbutyrate

oGRS RS PR Aol ST STRSS B 46 dmapanc. 400 m o

4 A molecular sieve, which had been dried by heating, is added, and the mixture is

stirred at room temperature for two hours. 55 mg of sodium borohydride are then
added to the reaction mixture. After 30 minutes, the molecular sieve is removed by

filtration of the mixture through Celite. The filtrate is concentrated under reduced

pressure. The residue is dissolved in 8 mi of dimethylformamide, and 0.11 ml of
cyclohexyl isocyanate is added. After 12 hours, the dimethylformamide is removed
under reduced pressure and the residue is purified on silica gel using the mobile
phase n-heptane:ethyl acetate = 9:1 => 7:1. This gives 160 mg of the urea tert-
butyl 4-(cis-3-{2-[3-cyclohexyl-1-(4-methylbenzyl)ureido]ethoxylcyclohexyl)-2-
ethylbutyrate as an oil. C33H54N204 (542.81), MS(ESI): 543 (M + H™).

4-(cis-3-{2-[3-cyclohexyl-1-(4-methylbenzyl)ureidojethoxy}cyclohexyl)-2-
ethylbutyric acid |



tert-butyl ether are added and the m xture is washed
with a saturated sodium thiosulfate solution. The
organi c phase is dried over magnesium sulfate and the
solvent is then renoved under reduced pressure. This
gives 710 ng of tert-butyl 2-

_ ethyl -4-[ci s-3-(2- oxoet hoxy) cycl ohexyl ] butyrate asa
- [ rown oil. C38H3204 (31 5),
o - ne—et hyl acet atems 1 0. -
- 44(cijs-3-{2 cycl oge

10

15

0 exfféy 2 - et hyN }

coz®Bu NaBH4 ci sl dFast ereonmer m xt .
ci sl di astereonmer m xture CO2t Bu 380 ng of the al dehyde

tert-butyl
- 2--gisitigdtereprieciigturg - (2- oxoet hoxy) cycl ohexlabibrdbmidr Hixture and-

0.14 m of 4-methyl benzyl ami ne are dissolved in 5 m
of nmethanol. 400 ng of 15 4 A nol ecul ar sieve, which

¢ . . _
T oy one i PEutiEe. L Ageis AR08 bt lhzyureido]-
ethexy}cymolhqxdyﬂ)e%-eﬂmlhﬂﬂgraie rawmksad:lvadgﬂem wﬂa;ﬂxﬂ@mhlorlomethane, and
t .
e (O X CITND T IR -—
fBF 1Z hburs! '?JOSm%f"‘t%ﬁJe%@QarﬁQhQﬁ a B@d UL !'Lee§6lv?|l?(s Wr¥ kemoved under
4-(cis-3-{2-[ 3-cycl ohexy neth
reduckerd mrhaswpcﬁéieonwgiue i8- pemfﬁgd Howt iﬂPaHELé.‘s Breeze| drying gives

R AR e R Rh By Ry llreialehbiey Boneny)-2-
FBIEE < B cbhffRes T @‘éaﬁgﬁﬁ%ﬁg&%@?@fi‘ﬂﬁ@r@s? O+ ).

filtration of the m xture through Celite. The filtrate

is concentrated under reduced pressure. The residue
Exanpks?|l ved in 8 m of dinethylformani de, and 0.11 m

of

Analogously to Example1, tert-butyl 2-ethyl-4-[cis-3-(2-oxoethoxy)cyclo-
hexyllbutyrate, heptylamine and butyl isocyanate gave 4-{cis-3-[2-(3- butyl 1-
heptylureido)ethoxy]cyclohexyl}-2-ethylbutyric acid.

cis/diastereomer mixture

C26H50N204 (454.70), MS(ESI): 455 (M + H").
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15

' (486. 70),

25
4-(cis-3-{2-[3-cycl ohexyl - 1- (4- nethylbenzyl)ureldo]eth
oxy}cycl ohexyl )-2- ethyi butyrés acid 44
, Cis/diastereoner m xture co2teu cis/diastereoner
m xture 160 ng of tert-butyl
i k $-{2-[3-cycl ohexyl - 1- (4- net hyl benzyl ) ur ei do] -
0 Ea}cyclohexyl) 2-ethyl butyrate are dissolved in 16

n1 of dichloronethane, and 5 4 ml of trifluoroacetic

/?CId are added. _The m xture is stirred at _room

NP S(Jr eto f dEXarBpigolir s tesdull oR-ethyninfeisAr@-exrathoxy)cyclo-

YR A GRIEe Bl TR RREXT, SR EaI OHRE i 342

ogcgahagy@-heptylmetaior)ghoky]ey@omaey@-z 2tH\Bbutyrit abiexyl - 1

=(4-methyl- ben zyl) u rei-d o]ethoxy}cycloh exyl) —2- -
ethyl butyric acid as a colorless oil. C29HA6N204

MS(ESI): 487 (M + H+). 10 Exanple 2

.Anal ogously to Exanple 1, tert-butyl

2- et hyl -¥-[ ci s- 3- (2- oxoet hoxy) cycl o- hexyl ] butyrate,

he ne and butyl isocyanate gave
|53[2 3-butyl-1- 15
hgpt -:

ciN \@s«t\& A Mgk e 026H50N204 (454.70), M5( ESI)

4551 (M + F+). 45 5 § ar?pIeSAnangoustto Exanmpl e 1,
ter?-butyl 2-ethyl~%4-[cis-3-(2-oxoethoxy)cycl o-

hexyl ] butyrate, heptylam ne and cycl ohexyl isocyanate

gave 4isfigstegporBer piufe3-

cycl ohexyl -1 - hept yl ur ei do) et hoxy] cycl ohexyl }-2-et hyl bu
tyric acid. |

CogHs2N204 (480.74), MS(ESI): 481 (M + H™).

Example 4
Analogously to Example1, tert-butyl 2-ethyl-4-[cis-3-(2-oxoethoxy)cyclo-

hexyllbutyrate, p-methylbenzylamine and butyl isocyanate gave 4-(cis-3-{2-[3-
butyl-1-(4-methylbenzyl)ureido]ethoxy}cyclohexyl)-2-ethylbutyric acid.

\H (Q/ 0
N\\/\
e °
0
cis/diasterecmer mixture

Co7H44N204 (460.66), MS(ESI): 461 (M + H™).
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10
MB(

10 Y r cisldiastereonmer m xture C28H52N204 (480.74),
ESI): 481 (M+ H+). Exanple 4 Anal ogously to

Exanple 1, tert-butyl 46 _

2-ethyl -4-[cis-3-(2-oxoet hoxy)cycl o- hexyl]butyrate,

p- met hyl benzyl am ne and butyl isocyanate gave

%x P% 8-{2-[3- 15
uty (4- nEthyIbenzyl)ureldo]ethoxy}cyclohexyl) 2- et
hyl butyric acid. cis/diastereoner m xture C27H44N204
460. 66) , l\/SESI_IEz2 461 (M + Ht). 46 Exanple 5
P XA [§n1pl ’@rtlbuty@ﬂteﬂ[g,y]plpq)sphonoacetate isopropyl iodide,

B S o SER e el o

dutdhyde, heptisdeyanate and but yavesocyanat e M-@cus 3 [2 (3 butyl 1—

r}?@é‘ﬁ‘iﬁeﬁ‘é?ﬁé@l@ﬁl&%&gtéw&ym?wtyﬂ%aﬁ@t hyl butyric

acid. / cis/diastereoner mxture 10 C27H52N204
(468.73), MS(ESI): 469 (M+ H+). Exanple 6
Anal ogousl y|to Exanple 1, tert-butyl

di et hyl ph honoacet ate, isopropyl iodide, 15 [cis-
3-(tert-b u tyl-d i p henylsila n yloxy)cyclohexyl ]
agetal d“e hyde, heptylam ne and cyclohexyl I socyanat e
gave 2-£2-{ci - [ 2- (3, cycl ohexyl -

wlohexyl}ethyl) 3-nethyl butyric

cis/diasterecmer mixture
Co7H52N204 (468.73), MS(ESI): 469 (M + H™).
Example 6

Analogously to Example 1, tert-butyl diethylphosphonoacetate, isopropyl iodide,
[cis-3-(tert-butyl-diphenylsilanyloxy)cyclohexyl]acetaldehyde, heptylamine and

" cyclohexyl isocyanate’ - gave 2-(2-{cis-3-[2-(3-cyclohexyl-1-

heptylureido)ethoxy]cyclohexyl}ethyl)-3-methylbutyric acid.

o7 o

N
O

cis/diastereomer mixture

C29H54N204 (494.76), MS(ESI): 495 (M + HY).
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ci s/ diastereonmer m xture 20 C29H54N204 (494.76),

MS(ESI): 495 (M + H+). 47 Exanple 7 Anal ogously to.

Exanple 1, tert-butyl diethyl gfiosphonoacet at e,

i sopropyl i odide, :

[cis-3-(tert-butyl-di phenyl sil anyl oxy) cycl ohexyl ] aceta

%%Bi{’% p- benzyl am ne and 5 butyl isocyanate gave
Ts-3-{2-13-butyl - 1- (4-

nethylbenzyl)ure|do]ethoxy}cyclohexyl)ethyl] 3- net hyl

butyric acid. cis/diastereonmer m xture 10 C28HA6N204

Anptageesly tvgexsnple b7ertchutyl disthylpbgspiianoagetate, isopropyl iodide,

g:{-ﬁ(gﬁurﬁltzh gno K] aSlo]xy éfﬁ[g)ﬁhg%gﬁé’c}eé%lpghyde,1§-benzylam|ne and

t[lﬁ Is- 3 (t ert rsbdj?ada‘té gave 2-[2-(cis-3-{2- [3 buty[ ‘] (4-
-k enyl st anyl-ox )cyc hexyl }ﬁ?cet al-dehyde;- e
rpethyitan zwawzawqi REYighelobe¥y!

Bl B-mebtpivicacidye
2-[2-(cis-3-{2-[3-cycl ohexyl - 1- (4-
met hyl benzyl ) urei do] et hoxy} cycl ohexyl) et hyl ) - 3- nethylb

' yric a ci s/ diastereonmer mxture 20 C30H4$N204
(500. 73) (ESI): 501 (M+ H+). Exanple 9 25
tent - 4- 5-3-(té@rt-butyl-d

i ph y -oexyl]but 2-enoate 48

cislr cenate C|s/d|as ereoner mxture 3.4 g of

[CIS- -(tert-butyl -di'phenyl si | anyl oxy) cycl ohexyl ] acet a
| dehyde are .dissolved in 100 ml of dichloronethane,
and 5 g“BPPEYELHMYI (triphenyl 5
phosphor anyl i dene) acetate are added. The m xture is
boi | ed under reflux for 1

CogHagN204 (474.69), MS(ESI): 475 (M + HY).
Example 8

Analogously to Example 1, tert-butyl diethylphosphonoacetate, isopropyl iodide,

~ [cis-3-(tert-butyl-diphenylisilanyloxy)cyclohexyllacetaldehyde, p-methylbenzylamine

and cyclohexyl isocyanate = gave 2-[2-(cis-3-{2-[3-cyclohexyl-1-(4-

methylbenzyl)ureidolethoxy}cyclohexyl)ethyl)-3-methylbutyric acid.

cis/diastereomer mixture

C3pHagN204 (500.73), MS(ESI): 501 (M + H").

Exainple 9

tert-Butyl 4-[cis-3-(tert-butyl-diphenylsilanyloxy)cyclohexyllbut-2-enoate
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hour. The m xture is washed wth saturated sodi um

chl oride solution and dried over magnesium sul fate,
and the solvent is then renpvggl under reduced
pressure. The residue is purified on silica gel using

| the nobile phase n-heptane:ethyl acetate = 20:1. This

es 2.4 g of tert-butyl 4- [CIS 3-(tert-butyl 10

yl oxy) cycl ohexyl ] byt=2- enoate as an oil .
78, 75), MS(ESI): |v|

- heptage” acr&y:&f\ece:zt@: ent - But o

4’-157:? -3- (tert butyl di pheny] sil an IJQ;

a R/ Pd 15 ci sl di ast ereomner ture cisl racemat e
2 t ert-butyl 7’

4-[ci 8 (tert-butyl-diphenyl sil @ cycl ohexyl ] but
A enoate are dissolved in 35 m of Fet hanol ; -and 200
ng of cRbladei@t® on activated car boras/cms;ﬂaredmhﬂ&ﬁj(turé_he

m xture is stirred at roomtenperature under an

at rmsphere of 20 hydrogen for 7 hours. The catalyst is

f | t -

3(3% 9.l ?-gfgrtu@.ﬁatgiucﬂ h%@élﬁ%@%&ﬂ%ﬁ%l]é%@gg@y% gr% dissolved
if t1eotm|butoﬂ 4dl{;iﬂbmfﬁethhﬁel 49nd 5g of tert—butyl (triphenyl-
pgq%trsgl @%b%;éét;nyla%) hex% ,?ggél?{] ﬂﬁ§| Andet reflux for 1

U TRyt | |sHiutltNand dried
ot fbadics beda b F%“’%‘%ﬁﬁ%‘*ﬁ‘ e
omesma;mnn sulfater and thee: sol@egt isfther rrembueq under reduced pressure.

b u.t h
Thetigeuiupy e porbrd episish oe] sishe Beofile phpsrareptans iy acetate
0f tegrahydrpfur anyivend 3k gl obra 2Mdreplityf | ond-Odis-3-(tert-butyl-
l'ithium 10 diisopropylamde Tn tetrahydrofuran are

cﬁ&@g@rany%&g Shpek@miitizoandatst Wse bs il rce,gHagosquzws 75),
for

hour s an then warmed to -30C, and 1.6 nl of

WBLER: 470 & eHﬁlef@%’e‘ﬁanJ B Tahtifie =511 Pk loogged to

oro ture over

tert-Buty] 4-[cis-3-(tert-butyl-diphenylsilanyloxy)cyclohexyllbutanoate

' Q O/O\A,..CO tBu H2/Pd ' Q Q/\/CO tBu

70 70

cis/diastereomer mixture cis/racemate

2.4 g of tert-butyl 4-[cis—3-(tert-butyl-d‘iphenylsiIanyloxy)cyclohexyi]but—2-enoate are
dissolved in 35 ml of methanol, and 200 mg of Pd (10% oh activated carbon) are
added. The mixture is stirred at room temperature under an atmosphere of
hydrogen for 7 hours. The catalyst is filtered off through Celite and the filtrate is

concentrated under reduced pressure. This gives 2.3 g of tert-buty! 4-[cis-3-(tert-
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period of 12. hours. The reaction mxture is then
diluted by addition of 150 ml of nethyl tert-buthyl

et her and washed with saturat4® sodi um chl ori de
solution. The 15 organic phase is dried over nagnesium
sulfate and the solvent is renoved under reduced
pressure. The residue is purified on s|I|ca ge

I
buhd-dipisnyisiBRYsRy)eycial taqaje ageant @l =C 3@“1453% 4480.75),

_ _ f,.the nononet hyl ated product. This -
%ﬁbﬁa]‘]s(%ﬁ%gol ved in 20 m of tetrahydrofuran, and

6 mM of a 2M solution of Ilithiumdiisopropylamde in
tetrahydrofuran are added at -78C. The reaction 20
tert-Butyl d-cis- 8(iert mtybdiphzsgsilanyl@yhoywsichexyt-2 Aeimathytadyrate
to 0C, and, after 10 mnutes at 0C, 2.5 m of nethyl

i -odi de are--added.- The m xture-is-al I owed to warm to -

raem tenperature over a period hours. The
|on ture is then dilut addi thon of 150
tert - i@yl 1-ePheiel vvas

sat p&lﬁe odiFim™~"chforide s61 ut| 0g;—a i C
: % ed over magnesi umshifs- i 25 solvent is
th Npved under reduced press residue is

e

pur i -o on silica gel using the phase

n- hept ane: ethyl acetate = 10:1. This gives 1.8 g of
tert- butyl 4-[cis-3-(tert-butyl-d

i phefi§i3&eTay| oxy) cycl ohexyl ] - 2, 2- di met h{FB At e as

an oil. C32H48038| (508. 82), Rf(n hept ane: et hyl
acetate = 5:1) = 0.49. 50 tert-Buty
2Ag (of steB-Hutlr afeisy3i(temtkyly)- dthndisﬂ@uﬁgwaq}oIme]wanoate are

g\{ d & ribeﬂm Regr'aﬂa&%%ﬁ'ﬂl’ sﬁ"?"‘aﬁ{fl Emy? cPih sQltion, of lithium
dﬁsoﬂbﬁ?ﬁaﬁi’&@qﬁ }téﬁélﬂm%ﬁlrﬂh %@'é‘:ﬁﬁad‘ at 19890, Phe reaction mixture is

t etrahydr of ur an, sol uti on of

| StIErBdaaiu{—?iB ésnfomzumursu@md dberarwamd iy @00€uead AHanl of methyl

R arermee o ol ab ARl el BordorEerdtife over a

pRFBE ST £2. ABtrN UFHE festtion midtiieaisoplenugiuned bbeadmiﬁm of 150 ml of
phase n-heptane:ethyl acetate = 20:1 => 1:1.
r@etmglsteytstgutggl eher and-washad with saturated sodium chlonde solution. The

B

redudedlpressQre The residue is purified on silica gel using the mobile phase n-

heptane:ethyl acetate = 10:1. This gives 2.1 g of the monomethylated product.
This product is dissolved in 20 mi of tetrahydrofuran, and 6 ml of a 2M solution of
lithium diisopropylamide in tetrahydrofuran are added at —78°C. The reaction
mixture is stirred at —78°C for 2 hours and then warmed to 0°C, and, after 10
minutes at 0°C, 2.5 ml of methyl iodide are added. The mixture is allowed to warm
to room temperature over a period of 12 hours. The reaction mixture is then diluted
by addition of 150 ml of methyl tert-buthyl ether and washed with saturated sodium
chioride solution. The organic phase is dried over magnesium sulfate and the
solvent is then removed under reduced pressure. The residue is purified on silica
gel using the mobile phase n—heptane:ethyl acetate = 10:1. This gives 1.8 g of tert-
butyl 4-[cis-3-(tert-butyl-diphenylsilanyloxy)cyclohexyl}-2,2-dimethylbutyrate as an

oil. C320H48038i (508.82), Ri(n-heptane:ethyl acetate = 5:1) = 0.49.
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15 Anal ogously to Exanple 1, tert-butyl

4- (ci s-3-hydroxycycl ohexyl )-2,2- dinethyl butyrate,
p- heptyl am ne and butyl isocy&hate gave
4-{cis-3-[2-(3-butyl-I-

hept yl ur ei do) et hoxy] cycl ohexyl') -2, 2-di net hyl butyric
acid. i r NyN.. o O cislracemate 20 C28H50N204
(454.70), MS(ESI): 455 (M+ Hf). 51 Exanple 10
A8 igy3hgd leh&xyl)-22tdiméthyylbutyrate

4- (gﬁgmhydﬁx%%heiﬁy)ﬂ 2,2- dm!, rretyhyl but yr at e,
p- met hyl benzyl am ne and butyl isocyanate gave

4= CIS 3-{2-[3- 5 butyl-1-(4-m et hyl

‘yl) o] et hoxy}cycl ohexyl) -2, 2- diget hyl butyric

2 10 s THA 4 (46 ' S(ESI) :

300 oS soeme TR (10f 5 (S
buty 4- (CI‘ 3 hydroxycyclohexyl) 2, 2- d
utyrate p- hept yl ami ne and cycl ohexyl

|soc te gave4{C|33[2(3 15

cycl ohexyl - 1- hept yl ur ei do) et hoxy] cycl ohexyl }-2, 2-d

i met hyl btucake. r NyN,, ~O O ci s/ racenaisgace@a8H52N204

(480.74), MS(ESI): 481 (M+ H+). Exanple 12

29 of tert-butyl 4-[cis-3-(tert-butyl-diphenylsilanyloxy)cyclohexyl]-2,2-

| dimethylbutyrate are dissolved in 10 ml of tetrahydrofuran, and 8 mi of a 1M

solution of tetrabutylammonium fluoride and tetrahydrofuran are added. The
mixture is stirred at 60°C for 2 hours. The reaction mixture is concentrated under
reduced pressure and purified on silica gel using the mobile phase n-heptane:ethyl
acetate = 20:1 => 1:1. This gives 730 mg of tert-butyl 4-[cis-3-hydroxycyclohexyl)-
2,2-dimethylbutyrate as an oil. C1gH3003 (270.42), Re(n-heptane:ethyl acetate =
5:1) = 0.22.

Analogously to Example1, tert-butyl 4-(cis-3-hydroxycyciohexyl)-2,2-
dimethylbutyrate, p-heptylamine and butyl isocyanate gave 4- {CIS 3- [2 (3- butyl 1-

heptylurendo)ethoxy]cyclohexyl)—2 2-dimethylbutyric acid.”

o

N
\/\O o

cisiracemate

C26H50N204 (454.70), MS(ESI): 455 (M + H*).
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- Anal ogously to Exanple 9, tert- butyl

4-(ci s-3-hydroxycycl ohexyl) -2, 2- dlnethylbutyrate

- p-net hyl benzyl am ne and cycl oggexyl |socyanate gave

4-(cis-3 52
{2-[3-cycl ohexyl - | - (4- nEthyIbenzyl)ure|do]ethoxy}cyclo
%%'\ébz di methyl butyric acid. cislracemate 5

4 (486.70), MS(ESI): 487 (M+ H1'). Exanple
13 10 Methyl cis-3-(tert-butyl-d iphenylsilanyl oxy)

cycl ohexanecar boxylate 0 1. NaOWwe ----3 TBDPSO QX -
AadogBBRSCl tei s Exempie @ ci &ert-hubtmt ed-fgis-@-bydroxycyclohexyl)-2,2-

S B RS R L SoP Bul R G0 oo

tﬁ@}vllﬂf-(mmdtﬁy!w@)uvéﬁﬂo]etm)@%y@ioh@(yl)& ? eivebglbubie acid.

—mxture-i-s-sti-rred-at--room-tenperature-for-30 mnutes-

and then neutralized by addition of dilute acetic
and .t he m xture is concentrated under reduced
gia The residue is dissolved in ethyl acetate

’ magnesi urg sul fate and then concentrated
pressyfe. This gives 21 g of the nethyl
>€ ®s oil. This is dlssolved in 200

_ nbof di met hyl f or/rami de, 43 g of

tert-butyl di phenylsilyl chloride, 13 g of im dazole
and 1 g Qfipacsiset hyl am nopyridine are added and the
m xture is stirred at roomtenperature for 12 hours.
The sol vent is renoved under reduced pressure and the
residue is tak up in methyl tert-butyl ether and
%Mﬂ2ﬂ4tﬂsﬂﬁﬁﬁérMSfﬁ§|)oﬂ§?aWc blhhse is dried over
magnesi um sul fate 25 and the solvent is then renoved.
This gives 56.8 g of nethyl cis-3-(tert-butyl-
E:Qﬁqnﬁﬁy{-pi | anyl oxy) cycl ohexanecar boxyl ate as a yel | ow
ol l.

‘Analogously to Example9, tert-butyl 4-(cis-3-hydroxycyclohexyl)-2,2-

dimethylbutyrate, p-heptylamine and cyclohexyl isocyanate gave 4-{cis-3-{2-(3-
cyclohexyl—‘[—heptylureido)ethoxy]cyclohexyl}-2,2-dimethylbutyrate.

oL o

o

cisfracemate

CogHsaN204 (480.74), MS(ESI): 481 (M + H*).

Example 12

Analogously fto Example8, tert-butyl 4-(cis-3-hydroxycyclohexyl)-2,2-
- dimethylbutyrate, p-methylbenzylamine and cyclohexyl isocyanate gave 4-(cis-3-
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53 C24H32CB8Si (396.61), MS(ESI): 397 (M-H+).
tert-Butyl ' '
cis-3-(tert-butyl -di phenyl si lgmyl oxy) cycl ohexanecar bon
yl ] am no}- (3S)- nethyl butyrate TBDPSO-\ COZMe
cis/racemate 0 1. NaOHr TBDPSON O 2. L-valineGBu O

- GRGreRGIEn ISR Brskbanss By 2 iy

adle dissolved in 150 m of isopropanol, and 8 g of

sodi um hydroxi de, dissolved in 10 50 mM of water, are

added. The mixture is heated at 60C for 1 hour. The

reactio ] Xture is cooled and neutralized by

| ti 2N hydrochl oric acid. The reaction
entrated under reduced pressure and

W\ i n eagh case 200 ni- of -ethyl--acetate:

orbio rgani ses are dried over magnesi um

sulg ate and the sol’vent is then renoved under reduced

pressure. This gives 34 g 15 of the free acid as a

colorl ess oil ¢(idRbkgemtthy|l acetate) = 0.63). This is

di ssolved in 20 added. The m xture is stirred at room

tenperature for 2 hours. The solvent is renoved under

CARRRRION (BB 10T PSS TR B e hree 11 mos

w th saturated sodi um bi carbonate sol uti on. The

organi ¢ phase is dried over magnesi um sul fate and the
Examplet1d s t hen renmoved. The residue is purified on
silica gel using the nobile phase n-heptane: et hyl '
acetate 25 = 2:1. This gives 43.0 g of tert-butyl
N?etbklcéi§-‘33('tér‘t-%htyﬂ@lliﬁhénylsilany]oxy)cyclohexanecarboxyiate

di phenyl si | anyl’'oxy) cycl ohexanecar bonyl ] - am no}- (3S) - ne
thyl butyrate as a yellow oil. C32H47TNOASI (537.82),
MS(ESI): 538. _

O 1.NaOMe O
—  TBDPSO
0 0O

2. TBDPSCI

cisfracemate cis/racemate

22 g of 6-oxabicyclo[3.2.1]octan-7-one are dissolved in 200 ml of methanol, and
10% strength sodium methoxide solution is added until a pH of 10 is reached. The
mixture is stirred at room temperature for 30 minutes and then neutralized by
addition of dilute acetic acid, and the mixture is concentrated under reduced
pressure. The residue is dissolved in ethyl acetate, dried over magnesium sulfate
and then concentrated under reduced pressure. This gives 21 g of the methyl
ether as a colorless oil. This is dissolved in 200 ml of dimethylformamide, 43 g of
tert-butyldiphenylsilyl chloride, 13 g of imidazole and 1 g of dimethylaminopyridine
are added and the mixture is stirred at room temperature for 12 hours. The solvent
is removed under reduced pressure and the residue is taken up in methyl tert-butyl
ether and washed with water. The organic phase is dried over magnesium sulfate
and the solvent is then removed. This gives 56.8 g of methyl cis-3-(tert-butyl-

diphenyisilanyloxy)cyclohexanecarboxylate as a yellow oil.
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- TRORSDie: ethylCyiet afe = 5. 1 IEDPSQ,

250 m of dinethylformam de, and 18.6 g of tent-butyl
L-val i nate hydrochloride are added. At 0C, 29.1 g of
O [ cyano( et hoxycar bonyl ) met hyggneani no] -1, 1, 3, 3,
tetramet hyl uroni umtetrafl uoroborate are added: After
10 mnutes, the ice bath is renoved and 23.9 g of
hydr ox benzotrl azole and 61.8 n] of HOnig base are 54
QEH32§{3§)|(396 61), MS(ESI): 397 (M+H").

2-[ (ci s-3-hydroxycycl ohexanecar bonyl ) am no] - ( 3S) - net hy
| -butyrate O cisldiastereoner m xture TBAF

st
tghf%&yg_ ! en!u At ghpﬁ Idrpg}eﬁﬁrgﬁaﬁgﬁ%gt:g@gQgﬁﬁ@gﬁ&on}y {Jamino}-(3S)-
meﬂ@ﬁnﬂ%ﬁ&ﬂ1no} (3S)-nethyl butyrate are dissolved in
80 m of tetrahydrofuran, and 80 ml of a 1M sol ution
of - t-et rabutyl- ammoni um-fl uoride in-tetrahydrofuran are
added. The m xture is stirred at 60C for 3 h and then
concent ad underlégd Eed pressuré dther S|due
IS puri d_on sili Q usi ng the

e_R as
' i ves gﬁég

a white solid. Since lhiseOtBu still slighol y re
g are subjected to ar@Mer purification on |I|ca gel .
This gives 6.8 g of tert-butyl
2-[(cis-3- hydroxycycl ohexanecar bonyl ) am no] - ( 3S) -
. met h§FRGEPRiSt e as a white sol id. CYGxReEMer(Egdeal),
I\/S( ESI): 300 (MrH+).
tert-Butyl 2-[ (cis-3-hydroxycycl ohexanecar bonyl ) am no] -

3638y n’Bf hitls= Bueriisitg)-di ﬁen Sildiy Iﬂé&ah)éc@ﬂhﬂo&ﬁic acid are
HPL Th| S gl ves tert-

kaﬁeawmﬁyob aﬁf}&%](g @fsﬁOCZWthJ'QK@BatdéSSOWEd in
%ﬁ{n Pié’ag%gmagé ﬁ%?%;@ﬁé/&'f pt#é%ﬁasng%%tregony Q9 Ghiondy hws g, reaction

rﬂkhybhslwb@ti&ar(ﬁ]emralﬁea by additisn o6 Rbr lh;&frschlonc ac:|d The reaction

yophi lisates., (Chiral pak AD/ 34 250 x 4.
'BPFB%@ I Coﬁéﬁt"tﬁﬁ*@d t@%d@&ﬁsﬂuc%pﬁ%ﬁ%ﬂe a"@oe)i"alptﬁd GV'tI' iy, each case

20 i BEERRE LRSI posbitddl Sradlio bhases arg driadLover magnesium

sylifate gndttee /sBtvent is then removed under reduced pressure. This gives 34 g
of the free acid as a colorless oil (Rf(ethyl acetate) = 0.63). This is dissolved in
250 ml of dimethylformamide, and 18.6 g of ferf-butyl L-valinate hydrochloride are

~-added. At 0°C, 28.1¢g of O-[cyano(ethoxycarbonyl)methyleneamino]-1,1,3,3,-

tetramethyluronium tetrafluoroborate are added. After 10 minutes, the ice bath is
removed and 23.9 g of hydroxybenzotriazole and 61.8 ml of Hinig base are
added. The mixture is stired at room temperature for 2 hours. The solvent is
removed under reduced pressure and the resulting residue is dissolved in ethyl
acetate and washed three times with saturated sodium bicarbonate solution. The
organic phase is dried over magnesium sulfate and the solvent is then removed.
The residue is purified on silica gel using the mobile phase n-heptane:ethyl acetate
= 2:1. This gives 43.04¢ of tert-butyl 2-{[cis-3-(tert-butyl-
diphenylsilanyloxy)cyclohexanecarbonyl}-amino}-(3S)-methylbutyrate as a yellow

oil. CazHa7NO4SI (537.82), MS(ESI): 538.
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NaH ci s/ di astereoner m xture ---~-- ~O ci s/ di ast er eomer

m xture 55 2.8 g of tent-butyl

2-[(cis-3-hydroxycycl ohexanecgnbonyl)am noj - (3S) - net hy
|  butyrate are dissolved in 20 m of

di met hyl f ormam de, and 450 ng of sodium hydride (60%

G IR el B e i et e Sltyrate

dropwi se. After 3 hours of stirring at roomb5
tenperature, another 700 ng of sodium hydride are

added. r 2 hougs of stirring at
anot her m of dllyl brom q%Aere nmet
fapdddy al_yoom t enper at ure
200 m of netihyl itert- yl ether—are

the reaction%ixtuee ant the mixture is washe® three -

times with in each case 100 ml of water. The organic

phase is dried over magnesium sul fate and 10
concenti¥degricamigixtydduced pressure, af/diaperep@s] akare

is purified on silica gel usi ng the nobil e phase

n- hept ane: et hyl acetate 40:1 => 10:1. This gives 900

4@0 pf tefrt - hettbutyt  2- {[CIS--3 (tert-butyl- dlphenylsuanyloxy cyciohexane-

E (cis-3-allyloxycycl ohexanecar bonyl ) am noﬂﬁg n;
SABORY R B0k R)-metiviluteaie arg disselyed N4 rpkafgeirglydrofuran, and
%@ﬁ%‘)g g@p sé@hﬁh” %f éejféqhtﬂﬁmﬂ&%uﬁ{ brid @GRt Rlt@hydrofuran are

ter
dRiR)d. Mhembdire!{i slised-at BOOR det Bdxand thenotencengatadiomyer reduced
am no}butyrate ci,s/ di asterepner m xture ~ o | I
SRS uRh A Bt teSie s, BUSDOB SoR(O% ¥T10% I mobiie phase -
I'?ep[téﬁé 2t Alcbie w5 qyst thxﬁﬁﬁ‘@{}@é)%'g) Qﬂh'%ﬂilte( §§)d Since this is
nmet hyl but'yrate are dissolved in 20 m “of diethyl
stﬂlhslrghtlanummr@ § wars subjeoted feranadhere pudiicationven silica gel. This

.gjyes 6 g ?r 'teft, butﬁddE-(E(CIS-B-hy%‘roxycycﬁexanecar%r'i@l ac?'quno]-(?:S)-

methylbutyrate as a white solid. C1gH20NO4 (299.41), MS(ESI): 300 (M+H").
tert-Butyl 2-[(cis-3-hydroxycyclohexanecarbonyl)amino}-(3S)-methyl-butyrate  can

" be separated by chiral HPLC. This gives fert-butyl 2-[((1R,38)-3-

butyl 2-[((1S,3R)—3-hydroxyc_:yc_lohexane_carbonyl)_amEno]-(SS)-methy]butyrate (Rt=

hydroxycyclohexanecarbonyl)amino]-(3S)-methylbutyrate (Rt = 4.9 min) and tert-

5.7 min) as colorless lyophilisates. (Chiralpak AD/34 250 x 4.6, mobile phase n-
heptane:ethanoi:methancl = 20:1:1 + 0.1% trifluoroacetic acid).

tert-Butyl 2-{(cis-3-allyloxycyclohexanecarbonyl)aminol-(3S)-methylbutyrate
5 o]
T

O/\ ‘ 0/;\%

cis/diastereomer mixture cis/diastereomer mixture
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osmumtetroxide (2.5% by weight) in tert-butanol are

- added. The reaction mxture 1is stirred vigorously at

roomtenperature for 3 hours.s&t 0C, 50 m of
saturated 25 sodiumthiosul fate solution are then
added. The organic phase is separated off. The

2800088 TERRGE, RICREFOalaliionbhetlbrylaffialiss) ety

benga ardhdisesivéd én 20 a1l ¢V 8imstRgiRedidnide Ulanat a5emly of sodium
the solvent is then renpoved under reduced pressure.

hyHride (008 strepglp sespedisiord ynineral oil) are added After 10 minutes,

N L L

tempet‘aidre‘ @hbther ?‘®0trhgldf spdrulnﬁ hy@ﬁmi@are eﬁ@d@‘ti ﬁl‘%r@hdurs of stlrrlng

e BIGY NCB (341
akF fe?{nﬁawﬁ%tuaﬁt Wpﬂ‘t&fe”{ 4l aﬂylll;fom'@ﬁ 2t Megpreda The mixture is

%rr[eéi t?aérgl{%nﬁ Pé/torlf ﬁouﬁ'i%t B¥b ml of methyl tert-butyt ether are then

enz oxy}tcyc
ddelmdrtecthe heagt[drammtuﬂe é%ﬁhmmlyulr@uﬂ yulaahed three tlmes w1th in each
ci slﬂﬂgoagﬁ ereorrer xt ure ci s/ di,ast ereoner xt u
C886 qf vatep, 19’? orgamc ase is dried over magnesmm " Sulfate and
c@ﬁ@znt}‘?ﬁeﬁyun r{ tetiugad r%s@ﬁl%eta'?ﬂxgéé:)‘éél@uﬁﬁérﬁﬁﬁiéd on silica gel

bonyl [ am no} butyrate are di sso
usmmmmhpbm Uh@sem-helptaﬁe athyDaoetate; + BOnl 7P heThis gives 900 mg

ﬁ&i@g@% i@s gi-glyé %nanm %@rﬁ%@y led Hoﬁ&%&%s&uylbutyrate as a
AR o e

a@g{é{g)édI |1?e (P&§ then added, and stirring at room

tenperatufe 1's ‘conti nued for anot her 30 m nutes. The

tert-Butyl (3S)-methyl-2-{[cis-3-(2-oxoethoxy)cyclohexanecarbonyllamino}butyrate

\/lL 0s04 0
NalO4
I Lk NS
cis/diastereomer mixture cis/diastereomer mixture

900 mg of tert-butyl 2-[(cis-3-allyloxy)cyclohexanecarbonyl)amino]-(3S)-
methylbutyrate are dissolved in 20 ml of diethyl ether, and 1.7 g of sodium.
periodate, dissolved in 20 ml of water, are added. At 0°C, 1.6 mi of a solution of
osmium tetroxide (2.5% by weighf) in tert-butanol are added. The reaction mixture
is stirred vigorously at room temperature for 3 hours. At 0°C, 50 ml of saturated
sodium thiosuifate solution are then added. The organic phase is separated off.
The aqueous phase is extracted three times with in each case 50 ml of methyl tert-
butyl ether. The combined organic phases are dried over magnesium sulfate and
the solvent is then removed under reduced pressure. This gives 1.0 g of tert-butyl
(3S)-methyl-2-{[cis-3-(2-oxoethoxy)cyclohexanecarbonyllaminolbutyrate as a

colorless oil which is reacted further without purification.
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nmol ecul ar sieve is filtered off and the filtrate is

~ . concentrated under reduced pressure. The resulting

residue is dissolved in 20 m 5@f di net hyl f or mam de,
and 80 | are added. The mixture is stirred at room
tenperature for. 12 hours. The dinethylformanide is
renoved under reduced pressure and the residue is

) (a1 N&s (39 -40)1 Ri(a-hpstangs ety epetatasill b RS

n- hept ane: et hyl acetate = 9:1 => 2:1. This gives 320
nmy of tert-butyl 2 [cis-3-{2-[3-ethyl-1-(4- 20

t I noj -
L P O e B R RO M Y a0
Hexanedabonii{rEb)-(3Sttetiyvlbtyrate 3- { 2- [ 3- Et hyl -

1- (4-net hyl benzyl ) urei do] et hoxy} cycl ohexane-
carbonyl yam no] - (3S) -~nmethyl butyric acid 25 57~

ci s/ di astereomer m xture 02yN ci s/ di ast er eoner
m Xt ur 20 ny of terq- I

2-[(cif-3{2 [ﬁethyl t hy enZ(W@/ ] et hoxy}
°~6vo rgéwr\“ bon n-amm—(es)\i hyhb wﬁ\
di ssol ved bn_2Q ﬂf of2. 5 diwhl or onethane, and 10im : of |
trifluoroacetic atid are added. The mixture is stiTre

alaL9om tenper at ure for 3 hours. The S}al yents ar.e

epmer m clg]a lastereomgr mlxture
renoved under reduced pressure and t 'S

purified by RP- HPLC. This gives 115 ng of 2-[(cis-3-

30bg1 5 upbi adpted ”Efy} Y §assmethyiedrischiA-pxorthgryicydphexanccar-

a(‘aﬁgqg ‘H;S}B%Fatéc IfisSolvEd L # '3VrﬂPfo' hﬁéfhﬁnol%%@@%l of 4-
(ESI 462. 10 Exanpl e 14 Anal ogously

rﬂﬁbhmeezwamlm@rdlswvm in 5 mi of methanol, is added. 300 mg of molecular

SI53E e Ui BB e Do e ke, an i i s stirred

d@h@ﬁbﬂ tdrg@srafratier @aM6urkd 50 mg of sodium borohydride are then added,
2-({cis-3-[2-(1-heptyl -3-phenyl urei do) et hoxy] cycl ohexa

anelc stitithgy ot afgion) tepa®ratuiet isy cootinuade facianother 30 minutes. The
molecular sieve is filtered off and the filtrate is concentrated under reduced

pressure. The resulting residue is dissolved in 20 mi of dimethylformamide, and
80 ul are added. The mixture is stirred at room temperature for 12 hours. The

dimethylformamide is removed under reduced pressure and the residue is purified

on silica gel using the mobile phase n-heptane:ethyl acetate = 9.1 => 2:1. This

gives 320 mg of tert-butyl 2-[cis-3-{2-[3-ethyl-1-(4-
methylbenzyljureido]ethoxy}cyclohexanecarbonyl)amino]-(3S)-methylbutyrate as a

light-yellow oil. CogH47N305 (517.72), MS(ESI): 518.

2-[(cis-3-{2-[3-Ethy!-1 -{(4-methylbenzyl)ureidolethoxy}cyclohexane-
carbonyl)amino]-(3S)-methylbutyric acid



ON,,,,~,Ocis/diastereoner m xture 20 . C28HA5N305

(503.69), MS(ESI): 504. 58 Exanple 15 Anal ogously to
- Exanpl e 13, tert-butyl 57

(3S) - net hyl -2-{[ ci s- 3- (2- oxoet hoxy) -

cycl ohexanecar bonyl ] am no} but yr at e,

2, 2-di nret hyl propyl am ne and phenyl 5 isocyanate gave
- 2-[(cis -[1- (2, 2-di et hyl propyl ) - 3- @ ureidoj -
0 3

~ efhox necarb@nyl)atrf_qAno] (3S) yric o
N

aldN i s/ldi akt epeo m xt-e 70 G

?{qus( S 476. C5 W)200416n64 Q¢ ol ai ;0
A c@rrpound of th@f,o&qul%l Rl R2 R3&.: | | NON _OX A
in which 10 R5 59 PCTI EP2004/ 001587 Ring Ais

{23 RhaqYeoRel iRl v or (O3 O8) - GyG 08l Ra e

320mg of tert-butyl 2-(cis-3-{2-[3-ethyl-1-(4-methylbenzyl)ureidojethoxy}-

cyclohexanecarbonyl)aminol-(3S)-methylbutyrate are dissolved in 20 mi

5 dichioromethane, and 10 mi of trifluoroacetic acid are added. The mixture is stirred
at room temperature for 3 hours. The solvents are removed under reduced

pressure and the residue is purified by RP-HPLC. This gives 115 mg of 2-[(cis-3-

{2-[3-ethyl-1-(4-methylbenzyl)ureidolethoxylcyclohexanecarbonyl)amino]-(3S)-
methylbutyric acid as a white lyophilisate. CosH3gN305 (461.61), MS(ES!): 462.

10
Example 14

Analogously to Example 13, tert-butyl (38)-methyl-2-{[cis-3-(2-0xoethoxy)-
cyclohexanecarbonyllamino}butyrate, n-heptylamine and phenyl isocyanate gave

15 2-({cis-3-[2-(1-heptyl-3- phenylureldo)ethoxy]cyclohexanecarbonyl}amlno) (38)

methylbutyric acid.
O
N N
N ~"0 N\:)'I\O
O 0 AL

cis/diastereomer mixture

20 CogH4sN305 (503.69), MS(ESI): 504.
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t he cycl oal kane- or cycl oal kenedi yl rings one or nore-
carbon atons may be replaced by oxygen atonms; Rl, R2
i ndependent |y of one another gge H (Cl-C6)-al kyl,
(C3-C8)- cycloal kyl or (C6-Clo)-aryl; 15 20 R3is
(C3-C6) -cycl oal kyl or (Cl-C12)-al kyl which are

ggn aﬁ% substituted by (C6-Clo)-aryl, :

€ 823 eteroaryl Or (C3-C6)- cycloal kyl, where aryl,
heteroaryl or cycloal kyl for their part may be
substituted by (C -C6)-al kyl, (G -C6)-al koxy, d,

* Analogsusiyc -105) Exerytie 180- de u;fmm) @BSymethyl-2-{[cis-3- (2 _oxoethoxy)-

TR Mstertb B ey 2 direliilioiiogide, apg  pheny

iSbcyHPate car beavat ons g(cmesqmpi4&2Qohﬁmetwymm)zﬂ-pnﬁnymreudo]

w255 -CO -or—a-bond: 61 R

%tt}@xy}aycr{qme@ne&ﬁwwaRBnols(S(So:metmnlpuwrmmf%| chis
optionally substituted by phenyl, where phenyl for

~its part may be substituted by nethyl; R6 is H 3. A

c ound of the formula | as claimed in claiml1l or 2,
[ ich] Ring Ais cyclohexane-1,3-diyl; 10 R, R2

f en |y of ~qne another are H, (Cl-CB)-alkyl,
(CB-C8] 15X i - C6) - al kanedi yl, where in the
aImQﬁ9N'yl Bo carbo

5 6 AL

‘cis/diastereomer mixture

C26H41N305 (475.63), MS(ESI): 476.
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atom adj acent to ring A may be replaced by an oxygen
YJ is COor a bond; 20 Y2 is NH,

'. (\@92%94@?%%(1. yl, where in the al kanediyl g?féUIEPca@Momsw

carbon atom may be replaced by an oxygen atom R4 is
(Cl-C8)-alkyl; 25 R5 is Hor98Cl-C4)-alkyl; R6 is H

. ,corrpound of the fornula I as clainmed in any of
et "o s i which o ST T

1. A compound of the formula |

in which
- Ring A is (C3-Cg)-cycloalkanediyl or (C3-Ce)—cycloaikenediyl, wh.ere in
the cycloalkane- or cycloalkenediyl rings one or more carbon

atoms may be replaced by oxygen atoms;

"R1,R2  independently of one another are H, (Ci.Cg)-alkyl, (C3-Cg)-

cycloalkyl or (Cs—Cf0)~aryl;

R3 is (C3-Cg)-cycloalkyl or (C4-Cqp)-alkyl which are optionally

~substituted by (Cg-C1p)-aryl, (Cs5-Ce)-heteroaryl or (C3-Cg)-

cycloalkyl, where aryl, heteroaryl or cycloalkyl for their part may

be substituted by (C4-Cg)-alkyl, (C1-Cg)-alkoxy, Cl, Br, |, CO-
(C1-Cg)-alkyl, CO-O(C1-Cg)-alkyl, CO-NH(C1-Cg)-alkyl or CO-

N((C1-Cg)-alkyl);

X is (C1-Cg)-alkanediyl, where in the alkanediyl group one or more

carbon atoms may be replaced by oxygen atoms;

Y1 is CO or a bond;
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R6

61

is H, (C1-Cg)-alkyt;

is H.

A compound of the formula | as claimed in claim 1 or 2, in which

Ring A

R1, R2

R3

25

30

R4

RS .

. R6

is cyclohexane-1,3-diyl;

independently of one another are H, (C4-Cg)-alkyl, (C3-Cg)-
cycloalkyl or phenyl;

is (C4-C12)-alkyl which is optionally substituted by phenyl, where
phenyl for its part may be substituted by methyl;

is (C1-Cg)-alkanediyl, where in the alkanediyl group the carbon

atom adjacent to ring A may be replaced by an oxygen atom;

is CO or a bond;

is NH, (C1-Cg)-alkanediyl, where in the alkanediyl group one

carbon atom may be replaced by an oxygen atom;
is (C1-Cg)-alkyl;
is H or (C1-Cy)-alkyl;

isH. .

A compound of the formula | as claimed in any of claims 1 to 3, in which



