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15 It was an object of the invention to provide compounds which permit a
| therapeutically exploitable modulation of the lipid and/or carbohydrate
metabolism and are thus suitable for the prevention and/or treatment of
disorders such as type 2 diabetes and atherosclerosis and their multifarious
sequelae.
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Surprisingly, we have found a number of compounds which modulate the
activity of PPAR receptors. The compounds are particularly suitable for
activating PPARalpha and PPARgamma, where the extent of the relative
activation may vary, depending on the compounds.
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The invention thus relates to compounds of the formula |
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30 in which:

Ring A is (C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where
in the cycloalkanediyl or cycloalkenediyl rings one or more
carbon atoms may be replaced by oxygen atoms;



in the cycl oal kanedi yl or cycl oal kenediyl rings one or-
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or
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nore carbon atoms may be repl aced by oxygen at ons;

nis 0-2; R4is HoO élCG- g/ is H or
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g” kyl )rra;l m S-Cg)cﬁeter%aryy?&? &y alkyl- % éG heteroaryl or
_ (C1 -C3)-alkyl which is fully or partially substituted by F;

w isCHorNifo=1;

w is O, SorNR10ifo=0;

X is (C1-C8)-alkanediyl, where in the alkanediyl group one or
more carbon atoms may be replaced by oxygen atoms;

n is 0-2;

R4 is H or (C1-C6)-alkyl;

R5. . is H or (C1-C6)-alkyl;

R6 is H, (C1-C6)-alkyl or F;

R7 is H, F, (C1-C6)-alkyl, (C1-C6)-alkoxy, (C2-C6)-alkenvi,
(C2-C6)-alkynyl, (C3-C8)-cycloalkyl, phenyl, where alkyl may
be unsubstituted or substituted by one or more radicals
selected from the group consisting of hydroxyl, phenyl,
(C5-C11)-heteroaryl, (C1-C6)-alkoxy and NR11R12, and
phenyl may be unsubstituted or substituted by one or more
radicals from the group consisting of hydroxy, (C1-C6)-alkoxy,
Fand CFj3; with the proviso that R7 is not NR11R12 or
(C1-C6)-alkoxy if R6 = F;

'R7 and R9 together with the atoms that carry them are pyrrolidine or



be unsubstituted or substituted by one or nore
radicals selected fromthe group consisting of

hydr oxyl, phenyl, (C5-Cl1)-heteroaryl, (Cl-C6)-al koxy
and NR11R12, and phenyl nay begunsubstituted or
substituted by one or nore 35 radicals fromthe group
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gi ven to conpounds of the fornmula I in which 25 30

R10 is H, (C1-C6)-alkyl-phenyl, (C1-C6)-alkyl;
15 R11 is H, (C1-C6)-alkyl-phenyl, {C1-C86)-alkyl;
R12 is H, (C1-C6)-alkyl-phenyl, (C1-C6)-alkyl;

and their physiologically acceptable salts.

20
Preference is given to compounds of the formula | in which
Ring A is (C3-Cg)-cycloalkanediyl or {C3-Cg)-cycloalkenediyl, where
in the cycloatkanediyl or cycloalkenediyl rings one carbon
25 , atom may be replaced by an oxygen atom;
X is (C1-CB)~aIkanediyl, where in the alkanediyl group the C1 or
C2 carbon atom (to Ring A) may be replaced by an oxygen
atom.
30
B Particular preference is given to the compounds of the formula | in which
one or more radicals are as defined below:
Ring A is cyclohexane-1,3-diyl; or
35
Rt is F, Br, CF3, OCF3;, (C1-C6)-alkyl, O-(C1-C86)-alkyl, phenyl; or

those in which the substituent



35 Ring Ais (C3-C8)-cycl oal kanedi yl or
(C3-C8) -cycl oal kenedi yl, where in the cycl oal kanedl yl .
or cycl oal kenediyl rings one carbon atom nay be
repl aced by an oxygen atom is (C -C6)-al kanedi yl,
where in the al kanediyl group the Cl1L or C2 carbon
atopgy(to R n b : gen atom
Par?Fcul ar pgeﬁF@gP‘fs&gﬁ\k/ensg@'%‘?}szﬁ]%rgﬁ%ounds of the
formula | in which one or nore radicals are as '
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phenyl ; or those in which the substituent 4 RL is in
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(Cl1-C6)-al kyl; or R6 and R7 together with the carbon

102t o t hat car,gtg.ﬁlftor@m aFe (C3-C6)- cycloalkyl, in
particul ar cycl opentyl;

X is CH>-O or CH>-O-CHjy; or
n is 0: or

15 :
R6 ' is H, (C1-C6)-alkyl; or

R6 and R7 together with the carbon atom that carries them are (C3-C6)-
cycloalkyl, in particular cyclopentyl;

20
R7 is (C1-C6)-alkyl, where alkyl may be unsubstituted or
substituted by one or more radicals selected from the group
consisting of hydroxyl, phenyl, (C5-C11)-heteroaryl, (C1-C6)-
alkoxy and NR11R12, where
25
R11 and R12 are H or (C1-C6)-alkyl.
Particular preference is furthermore given to the compounds of the
formula I in which
30
R7 is (C1-C4)-alkyl, (C1-C4)-alkyl-O-(C1-C4)-alkyl or benzyl;
very particularly preferably
35 R7 is {C1-C4)-alkyl or benzyl.

Very particular preference is furthermore given to the compounds of the
formula |



20 R7° 25 is (Cl-06)-al kyl, where al kyl may be"

unsubstituted or substituted by one or nore radi cal s

sel ected fromthe group consisting of hydroxyl,
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~(-Cl- C6)-al kyl, O (C1-C6)-alkyl- and R2 together o

phenyl, (C5-Cl1)-heteroaryl, (G-C6)- al koxy and NR11
R12, where RI | and R12 are H or (Cl-C6)-alkyl.
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conmpounds of the formula | in which 30 R7 is
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(C1-C4)-al kyl or benzyl. Very particular preference is
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(C1-C6) -al kyl, (C3-C8)-cycloal kyl, phenyl; Wis
CHi f o=1; 15X|sCH20 CH2- O CHZ; nlsOR6|sHor
( c1Rt;gy|d &y together with the phenyl ring = naphthyl;

R3 is CFg, (C1-06)~alkyl, (C3-C8)-cycloalkyl, phenyl;

w isCHifo=1,

X is CH20, CH2-O-CHy;

n is0

R6 is H or (C1-C6)-alkyl;

R7 is (C1-C6)-alkyl, where alkyl may be unsubstituted or
substituted by phenyl;

R7 and R9 together with the atoms that carry them are pyrrolidine if
n=0;

'R6 and R7 together with the carbon atom that carries them are (C3-C6)-

cycloalkyl;
R8 is H;
R9 is H; (C1-C6)-alkyl or benzyl;

and their physiologically acceptable salts.

The alkyl radicals in the substituenfs R1,R2, R3, R4, R5, R6, R7, R8, R9,

R10, R11 and R12 may be either straight-chain or branched.

Aryl means an aromatic carbocyclic mono- or bicyclic ring system which



R7 is (Cl-C6)-al kyl, where al kyl may be unsubstituted

~or substituted by phenyl; R7 and RO together with the

5

atons that carry themare pyrrolidine if 25 n 0; R6
and R7 together with the carbon,atomthat carries them
are (C3-C6)- cycloalkyl; 30 RB1s H RO is H,

(C | o d.thejr physiologically
acgce&ﬁgra% {gl f@a%%%mﬁs rg\rék?/rl rﬁhdidi cals in the
substituents Rl, R2, R3, R4, R5, R6, R7, R3, R9, RI10,

Rl:‘—lé"t@n%a'ﬁms Woﬁ@- S‘r' B;B)?ffltc a?&lrn% 19% fe'?n %w*ﬁ Y f’P'nng
Aosiem ayng

nmeans an aronatic carb

ri ﬁ@e@ygfsem whictratdeagliie %t@m le thg ring %@éﬁm ls a nemroatom

ri Agbr@thd s&vess NHet gdpgr yl is a nono- or bicyclic
aromatic ring system having 4 to 11 ring nenbers, in

~which at | east one atomin the ring systemis a

hetTéreczdnmpouridd ofcthe ftrensian icompNse Git daukt Swo teaters of

compaHEhannd Bl B nclS W aid o g T PapftRos or e

addommda | ntxnethessfpo axist infthe tierm bbtheid racematgs, racemic

O

5

20

25

30

35

t h?ﬁiﬁfu?é@ dﬁ.ﬁ'b %nahggltn@?s fcﬁ’ééfé%f {ﬁé?@ %dﬁﬁ&%% of diasterseomers.

dias
an J hﬂ Wﬁﬁ?@%‘“&@n@rh%@@@mﬁ% all thrpge jsosasin forms ehthen

encemRRRes olthe tdigffa I. Sma%én@orﬁ@w“@ﬁnrﬁfs éahfebe SBENRH By
of ,the for or.ns, .can be obt ai ned

by KhRRBVRCTEER SYendt et Srec el fea iR i cs ey

in sone cases. 15 Pharnaceutically acceptable salts
ar Z’ha{?ﬁ%?%fce{llﬁeécrceﬁ@b@%éI'tst% Bg@?ﬁs%theﬁ dso‘i’utﬁﬁtgl% water is

palgmajar tanythetipt thel initinber basic compounds, particularly suitable for
medical applications. These salts must have a pharmaceutically acceptable

anion or cation. Suitable pharmaceutically acceptable acid addition salts of
the compounds of the invention are salts of inorganic acids such as
hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric and
sulfuric acid, and of organic acids such as, for example, acetic acid,
benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,
p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable

- basic salts are ammonium salts, alkali metal salts (such as sodium and
potassium salts), alkaline earth metal salts (such as magnesium and
caicium salts), and salts of trometamol (2-amino-2-hydroxymethyl-
1,3-propanediol), diethanolamine, lysine or ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
triflucroacetate likewise belong within the framework 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 on administration to a mammal such
as, for example, a human is able to form (directly or indirectly) a compound
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‘their pharmaceutical compositions as PPAR ligands. The PPAR ligands of
the invention are suitable as modulators of PPAR activity.

Peroxisome proliferator-activated receptors (PPAR) are transcription
factors which can be activated by ligands and belong to the class of nuclear
.25 hormone receptors. There are three PPAR isoforms, PPARalpha,

' PPARgamma and PPARdelta, which are encoded by different genes

(Peroxisome proliferator-activated receptor (PPAR): structure, mechanisms

of activation and diverse functions: Motojima K, Cell Struct Funct. 1993

Oct; 18(5): 267-77).

- 30

Two variants of PPARgamma exist, PPARgamma; and gammas,, which are
the result of alternative use of promoters and differential mRNA splicing
(Vidal-Puig et al. J. Clin. Invest., 97:2553-2561, 1996). Different PPARS
have different tissue distribution and modulate different physiclogical

35 functions. The PPARs play a key role in various aspects of the regulation of
- a large number of genes, the products of which genes are directly or

indirectly crucially involved in lipid and carbohydrate metabolism. Thus, for
example, PPARalpha receptors play an important part in the regulation of
fatty acid catabolism or lipoprotein metabolism in the liver, while
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Compounds of this type are particularly suitable for the treatment and/or
prevention of

30 1. - disorders of fatty acid metabolism and glucose utilization disorders
- disorders in which insulin resistance is involved

2. Diabetes mellitus, especially type 2 diabetes, including the prevention of
the sequelae associated therewith.
35 Particular aspects in this connection are
- hyperglycemia,
- improvement in insulin resistance,
- improvement in glucose tolerance,
- protection of the pancreatic & cells
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25 5. Other disorders or conditions in which inflammatory reactions or cell
differentiation may for example be involved are:

- atherosclerosis such as, for example (but not restricted thereto),
coronary sclerosis including angina pectoris or myocardial infarction,
stroke

30 - vascular restenosis or reocclusion

- chronic inflammatory bowel diseases such as, for example, Crohn's

~ disease and ulcerative colitis

- pancreatitis

- other inflammatory states

35 - retinopathy
- adipose cell tumors
.~ - lipomatous carcinomas such as, for example, liposarcomas

- solid tumors and neoplasms such as, for example (but not restricted

thereto), carcinomas of the gastrointestinal tract, of the liver, of the
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cer ebr oyadinars disseicger s etc, especially those 5 (but
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concentr at ari ous condi tion
may be qﬁf’i’d RrAR the metabolic syndrone, such
as: - eczemas and neurodermitis
- dermatitis such as, for example, seborrheic dermatitis or
photodermatitis

- keratitis and keratoses such as, for example, seborrheic keratoses,
senile keratoses, actinic keratosis, photo-induced keratoses or
keratosis follicularis

- keloids and keloid prophylaxis

- warts, including condylomata or condylomata acuminata

- human papilloma viral (HPV) infections such as, for example,
venereal papillomata, viral warts such as, for example, moltuscum
contagiosum, leukoplakia

- 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)
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15 and per minute. Suitable infusion solutions for these purposes may contain,

| for example, from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per
milliliter. Single doses may contain, for example, from 1 mg to 10 g of the
active ingredient. Thus, ampoules for injections may contain, for example,
from 1 mg to 100 mg, and single-dose formulations which can be

20 administered orally, such as, for example, capsules or tablets, may contain,
for example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the
therapy of the abovementioned conditions, the compounds of formula | may
be used as the compound itself, but they are preferably in the form of a
pharmaceutical composition with an acceptable carrier. The carrier must, of

25 = course, be acceptable in the sense that it is compatible with the other
ingredients of the composition and is not harmful for the patient’s health.
The carrier may be a solid or a liquid or both and is 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 ingredient. Other

30  pharmaceutically active substances may likewise be present, including
‘other compounds of formula 1. The pharmaceutical compositions of the
invention can be praduced by one of the known pharmaceutical methods,
which essentially consist of mixing the ingredients with pharmacologically
acceptable carriers and/or excipients.

35 A
Pharmaceutical compositions of the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual) and parenteral (for example
subcutaneous, intramuscular, intfradermal or intravenous) administration,
although the most suitable mode of administration depends in each
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sy nabsierseor(tB6Iet®, each of which contain a defined amount of the compound
of formula I; as powders or granules, as solution or suspension in an
aqueous or nonaqueous liquid; or as an oil-in-water or water-in-oil
15 emulsion. These compositions may, as aiready mentioned, be prepared by
“any suitable pharmaceutical method which includes a step in which the
active ingredient and the carrier (which may consist of one or more
additional ingredients) are brought into contact. The compositions are
generally produced by uniform and homogeneous mixing of the active
20 - ingredient with a liquid and/or finely divided solid carrier, after which the
product is shaped if necessary. Thus, for example, a tabiet can be
. produced by compressing or molding a powder or granules of the
compound, where appropriate with one or more additional ingredients.
Compressed tablets can be produced by tableting the compound in free-
25 flowing form such as, for example, a powder or granules, where
o appropriate mixed with a binder, glidant, inert diluent and/or one (or more)
surface-active/dispersing agent(s) in a suitable machine. Molded tablets
can be produced by molding the compound, which is in powder form and is
moistened with an inert liquid diluent, in a suitable machine.

- 30

Pharmaceutical compositions which are suitable for peroral (sublingual)

administration comprise suckable tablets which contain a compound of

formula | with a flavoring, normally sucrose and gum arabic or tragacanth,

and pastilles which comprise the compound in an inert base such as gelatin
35  and glycerol or sucrose and gum arabic.

- Pharmaceutical compositions suitable for parenteral administration
comprise preferably sterile aqueous preparations of a compound of formula
I, which are preferably isotonic with the blood of the intended recipient.
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or1rg0}) by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal uses can be in the form of single plasters which
are suitable for long-term close contact with the patient's epidermis. Such
plasters suitably contain the active ingredient in an aqueous solution which
is buffered where appropriate, dissolved and/or dispersed in an adhesive or
-dispersed in a polymer. A suitable active ingredient concentration is about
1% to 35%, preferably about 3% to 15%. A particular possibility is for the
active ingredient to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).

The compounds of the formula | are distinguished by favorable effects on
metabolic disorders. They beneficially influence lipid and sugar metabolism,
in particular they lower the triglyceride level and are suitable for the
prevention and treatment of type |l diabetes and arteriosclerosis and the
diverse sequalae thereof.

Combinations with other medicaments

The compounds of the invention can be administered alone or in
combination with one or more further pharmacologically active substances
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conpound _ _
xamples which may be mentioned are:

- Antidiabetics

Suitable antidiabetics are disclosed for example in the Rote Liste 2001,
chapter 12 or in the USP Dictionary of USAN and International 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 effective hypoglycemic active ingredients include, preferably,
sulfonylureas, biguanides, meglitinides, oxadiazolidinediones,
thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1
agonists, DPP-1V inhibitors, potassium channel openers such as, for
‘example, those disclosed in WO 97/26265 and WO 99/03861, insulin
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| NiBYRASHTAY, giRiZiES Wihepiride or repaglinide.
In one embodiment, the compounds of the formula | are administered in
combination with a biguanide such as, for example, metformin.

In a further embodiment, the compounds of the formula | 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-methyl-4-oxo-2-quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione.
In one embodiment, the compounds of the formula | are administered in
combination with a DPPIV inhibitor as described, for example, in
W098/19998, W(099/61431, W099/67278, WO99/67279, W0O01/72290,

- WO 02/38541, WO03/040174, in particular P 93/01 (1-cyclopentyl-
3-methyi-1-ox0-2-pentanammonium 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]-
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In one embodiment of the invention, the compounds of the formula | are

administered in combination with a bile acid reabsorption inhibitor (see, for
30 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,
35 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, tiqueside,
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administered in the orm of food products such as, for example, in bakery
products or muesli bars,

In one embodiment of the invention, the compounds of the formula | are
20 administered in combination with a PPARalpha agonist.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist
such as, for example, AZ 242 (Tesaglitazar, ($)-3-(4-[2-(4-methanesulfonyl-
- 25 oxyphenyl)ethoxy]phenyl)-2-ethoxypropionic acid), BMS 298585
(N-[{(4-methoxyphenoxy)carbonyl}-N-[[4-{2-(5-methyl-2-phenyl-4-oxazolyl)-
ethoxylphenyllmethyl]glycine) or as described in WO 99/62872,
WO 99/62871, WO 01/40171, WO 01/40169, W096/38428, WO 01/81327,
WO 01/21602, WO 03/020269, WO 00/64888 or WO 00/64876.
30 ’
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.

35 In one embodiment of the invention, the compounds of the formula | are
administered in combination with nicotinic acid or niacin.

In one embodiment of the invention, the compounds of the formula | are
. administered in combination with a CETP inhibitor, e.g. CP- 529, 414



25 Antidi abetics Suitable antidiabetics are discl osed
for exanple in the Rote Liste 2001, chapter 12 or in
the USP Dictionary of USAN and International Drug
Nanes, US Pharmacopei a, Rockvill,e 2003. Anti di abetics
include all 30 insulins and ind@in derivatives such
for, ex Lantus(r) (see ww.lantus.com or
Apﬁ&?g V? ggﬁd ot her fast-acting insulins (see US
+ 6,221,633), G.P-1 receptor nodul ators as described in

VO [ 8440 flect of e EnEHRTRS BopbRRRA B BRI Pre
ef f%hmmséerﬁgip@gpmt@namth a8 AGAT indilditars i ncl ude,

5preferab|y, sul fonyl ureas, biguani des, neglitinides,

dlazolldlnedlong t hi azol i di nedi ones, gl ucosi dase
i nHniggrabo YMeeh gbHeanvantinn. dhe comppunds gl forula lare

: DPFédrMnIsiférebllﬁ @bmbirRetiomswith Bh WP iHibiesranehsass fee)@dnple,
forfwggaf ] those disclosed in WO 97/26265 and WD
nsu

997 lin 15 sensitizers, inhibitors of liver
enzynes involved in the stlnulatlon of

103] AR ARGt B R YRR AP LS pBn TR A RRURS  are
rret@cbwnlswedn@ GDEMnat@namahan@etlomdahb bl ood l'ipid

conposi tion, conpounds which reduce food intake, PPAR
an PXR 5 %(gul ators and active ingredients which act
P ehtheripvention, the ga@ipgrnds ahihe fopnuiarare

bEtairﬁlﬁisltéredlnﬁl combireatipediite atipeprdtéia lipake Minibiter. t he
15corrpounds of the fornula | are admnistered in

conbination with insulin. In one enbodi ment of the

i nUsonecembodimend op thenidseotiorn, lee tompoliads ohthe formula | are
. ¢ :

ACHRSERE i EoRRTH AR AT BitR BRSRS BN,

exanpl e, gl ycogen phosphoryl ase inhibitors (see: WO

01/18 H3@QmNEiRe R 3P BRANVYIRISB 1S 8% ounds of the formula | are

20 administered in combination with a squalene synthetase inhibitor.

n one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonist.

25 Antiobesity agents

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipase inhibitor such as, for example,
orlistat.

30
In one embodiment, the further active ingredient is fenfluramine or
dexfenfluramine.
In another embodiment, the further active ingredient is sibutramine.

35 In afurther 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, e.g. naphthalene-



WO 03/084922, WD 03/104188) In one enbodi nent, the
conpounds of the fornmula | are admnistered in

conmbi nation with a sul fonylurea such as, for exanple,
tol butam de, glibenclam de, gljpizide or glinepiride.
In one enbodi nent, the conmpounds’ of the fornula | are
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Cora Rl LT S oot o & oxefin g Ao,
' exa(rWSOeOOIGB@D&)t) adh egoBidty) ICRF ahtegonists (@gi [H-mettndNe(2,4,6-
1@ @H&tﬁﬂ@ﬂ&#&l@%i—@ dé;d dg%%ﬂué}le% gija{j'ﬁﬂo&%/?arﬂifne @o oo/e6585)),
éF[QE}, antaganjals de.g. urocortm) urocortln agonists, B3 agomsts (e.g.
3 rm J;%hMo%ﬂe%%sﬂﬁérﬁlh@ﬂy%&gﬂ‘)ﬁ-ﬁﬁ@ﬂdt b .%dor-

of HE i RIPTIO taenel Al (WO GHBBASAY. WS t h
a Qﬁiélemafyﬂe-lsmt‘rmﬂat [t aNehe gonfstg CE(X!QJ)’-PE onib® (8. {2-[4-(4-

So01195200" dl%éﬁpﬁsgm—%% %ﬁﬁlaaal- Vieappmen
93/ T-di meﬂwilhdplehtyj}aeetk} acd tyfudteaseatic2agie BBHM@@QH&SQS))
sz;s;éggmep PHAOE Y MG, pre oo
t ridqngd noraﬂggmqrg(c(cgg\p efg 000(9/71549) 5H agonlsts e. g
- [ [1-23-Bush r%%ﬁ yg@pa%a%fdtwﬁimm& sal (WO 01/09111),
20&%2%8%@%5%@9@%&8@% ARARSTRHONBRIMERE (g human
i nuwrowito horrhbre ); groveth s et rete dsiigitdpbuld £(6-benzyloxy-
1-(2-diisopropylaminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-
2-carboxylic acid tertiary butyl ester (WO 01/85695)), TRH agonists (see,
for example, EP 0 462 884), uncoupling protein 2 or 3 modulators, leptin
- 25. agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.;
Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a
_potential approach to the treatment of obesity. Drugs of the Future (2001),
26(9), 873-881), DA agonists (bromocriptine, Doprexin), lipase/famylase
inhibitors (e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312), RXR
30  modulators or TR-B agonists.

-In one embodiment of the invention, the further active ingredient is leptin.

In one embodiment, the further active ingredient is dexamphetamine,

35 amphetamine, mazindole 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 which act on the angiotensin-renin system, calcium



adm ni stered in conbination with a PPARgamma agoni st

such as, for 5 exanple, rosiglitazone, pioglitazone.

In one enbodi nent, the conmpounds of the formula |I are

adm nistered in conbination wi th conpounds with an

inhibitory effect on SALT-1 andfor 2, as disclosed

directly or jndirectly for exanple in PCT/EP0O3/06841,
@gis) b

10 P89 glagockars etecT| EP03/ 13455. | n one
enbodi nent, the conpounds of the fornula | are

“radmini stered.in .conbinati on wi.th an a-gl ucosi dase )
et Bintnt B GonBiouR o th i | S Scrpigeres. in
15 domizinatiemitdimeditamehis ragpan astipfiatrmeatbpy sfda. |
are adnministered in conbination with nore than one of
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sul fonylurea, 1nsulin a e I nsulin
t r SFNCEBRPEYEMOMsul i n and | ovastatin, etc. 20 Lipid
nmodul ators I n one enbodi mrent of the invention, the
conpoynds of th rmula | a adni ni ster in
10GoTERHe aRbrecied Maliaven s iabin, Sombmat nioL (i forageynds of
as tRsé invendish atithnond buvasé of the, aforgragatidrdd dompounds and
Si - [ [ [ Nnd ' t or i n.
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~conbination with a bile acid reabsorption inhibitor
(see, for.30 _exanple, US 6,245,744, US 6,221,897, US
155 3Fip aehvity phihmeampounds whs deded #efollows; one
enbodi nent of the invention, the conmpounds of the

foryyla L are Al stered.,i nmbi nation wth
olatefninglidh of EC0 RS ot PRAR RacHStsdn e cailivey .
ch@#PRARalpha assayol esevel am | n one enbodi nent of the
i nvention, the conmpounds of the formula |I are

20  Principle

The potency of substances which bind to human PPARa and activate in an
agonistic manner is analyzed using a stably transfected HEK cell line
(HEK= human embryo kidney) which is referred to here as PPARalpha

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

30 LBD binds in the cell nucleus of the PPARalpha reporter cell line via the
GAL4 protein portion to the GAL4 DNA binding motifs 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-

35 FCS)is used in the assay. PPAR« ligands bind and activate the PPAR«
fusion protein and thereby bring about expression of the luciferase reporter

- gene. The luciferase which is formed can be detected by means of chemi-

luminescence via an appropriate substrate.



adm ni stered in conbination with a chol esterol
absorption inhibitor as described for exanple in WO

0250027, or ezetimbe, tiqueside, 17 panmaqueside. In

one enbodi nent of the |nvent|on t he compounds of the
fornula | are adninistered i n2donbination with an LDL

ndu for 5 exanple, US 6, 342,512).
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031®80RGI) Wes URe84888Ict o\WRitABIOLASHR: cell clone which showed
very low basal expression of the luceriferase gene.

In a second step, the PPARalpha fusion protein (GR-GAL4-
humanPPARalpha-LBD) was introduced into the stable celi clone
described. For this purpose, initially the cDNA coding for the N-terminal

76 amino acids of the glucocorticoid receptor (Genbank Accession #
P04150) was linked to the cDNA section coding for amino acids 1-147 of
the yeast transcription factor GAL4 (Genbank Accession # P04386). The
cDNA of the ligand-binding domain of the human PPARalpha receptor
(amino acids S167-Y468; Genbank Accession # $74349) was cloned in at
the 3’-end of this GR-GAL4 construct. The fusion construct prepared in this
way (GR-GAL4-humanPPARaipha-LBD) was recloned into the plasmid
pcDNAS3 (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 PPARaipha-LBD) was isolated by selection with zeocin
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enbodi ment of the invention I?

30 In one enbodi nent of the invention, the conpounds
of the fornula | are admnistered in conbination with
a fibrate such as, for exanple, fenofibrate,
genfibrozil, clofibrate, bezaflgrate. 35 In one
conmpounds of the

ni 48t Rtmard GHRMEREMN one_enbodi ment of the
|nvent| on, the conpounds of the forrmula | are

adm Ju-St i\Q conbination with a CETP i nhi bitor,
e. gﬁégég_p‘?gggd’drﬁm 18 (torcetrapib). In one enbodi nent

of the invention, the conmpounds of the formula I are

ad “FH“e' éétﬁ/ﬁ? Of P'PAFF@é]’?hé‘ ﬁgbﬁ@té"ﬁstd%té\ﬂm Mk @ﬂ%‘ %Qéa% which is

ne gﬁ%} I nventi on, e conpoun
th &6t Ee Ware adninistered in conmbination wth an
MIP i nhi bitor such as, for exanple, inplitapide. 10
I n one, enbodi nent of the i nvention, the conmpounds of
th o?rrulal are admnistered in conbination with an
antTl’mdPEARtx_ reéportareed tiheds owltivatet] 10 188% curidernwe, intDMEM

COBHSHS o ARSI 26 el i B 10%
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t 9,
f Or(fgtbgollo@ggntrﬁaﬁ)no 3 rﬁ@ﬁﬁln@g}] 3; @i@g@ﬂ Loon li%;;rB?ﬁH) AP
i ARG Bfﬂrstrteﬁt@%% §9|Ha§n 19 HD-142, nH]V'HOQeﬁ} and ZgnM
ad rngiumtrmheq#zmwum Niavityyen). thetc ftvetienekey ptdmt:ﬁse

contre ool RBBGHI 353 . delfon BiiBiscin,a 881 cuture
comigubatdrat 3m° Crindhé ppesenceaif 50aCCunThg@U%iconfléent cells are
AN RET! dnte@BE 5 mi of PBS (#14190-094, Invitrogen), treated with 3 mi
-of trypsin solution (#25300-054, Invitrogen) at 37°C for 2 min, taken up in
5 mi of the DMEM described and counted in a cell counter. After dilution to
500.000 celis/ml, 35,000 cells are seeded in each well of a 96 well
microtiter plate with a clear plastic base (#3610, Corning Costar). The
- plates are incubated in the cell culture incubator at 37°C and 5% CO- for
24 h.

Day 2
PPARalpha agonists to be tested are dissolved in DMSO in a concentration
of 10 mM. This stock solution is diluted in DMEM (#41965-039, Invitrogen)
which is mixed with 5% cs-FCS (#SH-30068.03, Hyclone), 2 mM
L-glutamine (#25030-024, Invitrogen) and the previously described
antibiotics (zeocin, G418, penicillin and streptomycin).
Test substances are tested in 11 different concentrations in the range from
10 uM to 100 pM. More potent compounds are tested in concentration
ranges from 1 pM to 10 pM or between 100 nM and 1 pM.
The medium of the PPARalpha reporter cell line seeded on day 1 is
completely removed by aspiration, and the test substances diluted in
medium are immediately added to the cells. The dilution and addition of the
_ substances is carried out by a robot (Beckman FX). The final volume of the
~ test substances diluted in medium is 100 pl per well of a 96 well microtiter
plate. The DMSO concentration in the assay is less than 0.1 % v/v in order



In one enbodi nent of the invention, the conpounds of
the formula | are admnistered in conbination with a
|i pase inhibitor such as, for exanple, orlistat. 30
In one enbodi nent, the further ,gctive ingredient is
fenfl uram ne or dexfenfluranigg. I n anot her

. . \ " \ |
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554-558), NPY antagoni sts, e.g. naphthal ene 19
{ 4043 am noqui nazol i n- 2-yl am no) net hyl ] cycl ohexy[ met h

I i hydrachl ari de > 71683 M4 agoni st s
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qg5acid salt (WO 00/63208)); TNF agonists, CRF :
“ant agonists (e.g. [2-nmethyl-9-(2,4,6 10 trim ethyl
ph&yglugtiop: 1, 3, 9-tri azaf | uor en- 4-yl ] di propyl ami ne (WD
00/ 66585)), CRF BP antagonists (e.g. urocortin),

urqcortin agani sts, R3 agonists (e.?. i )
1- ( %ed'ﬁwoqlq;a 3am thesaynemetsr ave trapsterred into a Microsoft Excel

gﬁﬁgﬁéil?osg;éf%cﬂfnﬂogso @bgﬁ% Falﬁeﬁ'}f gﬁl@loRr a gnis%re calculated
20 07 YisBithS X LR B haT 2 SEstacd by MR TR HURAIRGS).
.agoni sts, CCK-A agonists (e.g. {2-[4-(4 15

iR ERARARNA EC50 yeluosifar b sompainda o Dsmales 12500

nothi$ assay are in the range from 1 nM to >10 pM.

25  The results for the activity of some compounds of the invention of the
formula | are indicated in Table | below:



5, 7-di net hyl i ndol - 1-y| }acetic acid trifluoroacetic
acid salt (WD 99/15525)), serotonin reuptake

inhibitors (e.g. dexfenfluramne), m xed

serotoninergic and noradrenerg&c conpounds (e.g. WO

00/ 71549), 5HT agonists e.g.

1{/&%- %tgyl benzof uran-7-yl ) pi perazine oxalic acid salt
B 709111), 20 bonbesi n agoni sts, gal anin

ant agoni sts, grow h hornone (e.g. human growh

hor none), growt h hornone-rel easfng conpounds
(6f benzyl oxyExample No. EC50 PPARalpha [nM]
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( Q - i . e, EP O
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Lej nung, MatthewiT.; Rozhavskaya- Arena, I\/ar151a
Griasso, Patrici Leptl n agonisfS as a poteniral

aphoroach to the?!Peat nent of obesity. Drugs %9 the

Future (2001), (9), 873-881); DA agoni sts,

(b l . l ;_gLa_ny_l_aca ih%i bitors

(e. g. WO 00/ 4056493 PPAR nodul afors (e.g. W3
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0 are adnm nistered in
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an gfﬁten 6t alarﬂgllegroj PERARs in health and disease, NATURE, VOL 405,

25 MAY 2000; I. Pineda et al.: Peroxisome proliferator-activated receptors:

from transcriptional control to clinical practice, Curr Opin Lipidol 12: 2001,
- 245-254).

Determination of EC50 values of PPAR agonists in the cellular
PPARgamma assay

Principle

A transient transfection sysiem is employed to determine the celiular
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 cells). There is then expression in these cells of the fusion protein
GAL4-humanPPARgammalBD 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



In one enbodi nent, the conpounds of the formula |I are
adm nistered in conbination with nedi canents which
‘are enpl oyed for cancer therapy and cancer
prevention. It will be appreciated that every suitable
conmbi nati on of the conpounds o9 the invention with

re of the aforenentioned conpounds an
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which is réferred to here as PPARal pha reporter cell
line. It contains two genetic elenents, a |uciferase

reporter .eleppnt de] t aM GAL4- Luc- Zeo) and a
PP%%H&“?@QPE}? Fd%g’ﬂ‘@lsn ( GR- GAL4- hunmanPPARa- LBD)
10whi ch nedi ates expression of the |luciferase reporter

el ement dependi ng on a PPARal pha |igand. The stably
and hednsiféraae irepinerelasreikiye@l. ShadsiobxGrdUeT is based on the

ol PR ariRe, Fhe epdfen ety Eiirboered by
GACloGive Rinsla sitas efdhe easilransomintion hartagCibdi (egch
5' bigihg eReweth thBSeqliditd ST-ETCCEATGACAETHETECEBON
151 3 RO TSI S SR R bt Sk [rbark
gedecebsibnwt AFORITH 28) GhupbireamRAisap @Labasig s idiownstratthy of the
¢ notER ks B oI B R e GSE o B Ragnus
f upyealisgasnbiank Avgession dyi1607 Agwhicb s alrepdies sioostitaent of
| b sk L 4880, TH ol S LENGRG o gt
0 plasmid pGL3baSIC-5xGAL4-'IyK 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-humanPPARyLBD
was prepared by first cloning the cDNA coding for amino acids 1-147 of the

25  yeast transcription factor GAL4 (Genbank Accession # P04386) into the
plasmid pcDNA3 (from Invitrogen) 3’-downstream of the cytomegalovirus
promoter. Subsequently, the cDNA of the ligand-binding domain (L.BD) of
the human PPARYy receptor (amino acids 1152-Y475; Accession #

_ g1480099) 3'-downstream of the GAL4 DNA binding domain. Cloning and

30  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 PPARy expression plasmid pcDNA3-GAL4-

35 - humanPPARgammalBD, also used for the cellular PPARgamma assay 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 ensured a plasmid quality with



.lum nescence via an appropriate substrate. 21
'Constructl on of the cell line 10 The PPARal pha
reporter cell line was prepared in 2 stages. Firstly,
the luciferase reporter el enent was constructed and
stably transfected into HEK ceBs. For this pur pose,

five bi.ndin S|tes of th east transcription factor
AR 500 lestesnienich estign PSR sals | n
- B'-upstream of a 68 bp-long mnimal MMIV pronoter
(Genbank Accession # V01175). The m ni mal MVIV

pr okssayrpreeeduren cont ai ns a CCAAT box and a TATA

el enment in order to enable efficient transcription by
RNA polynerase Il. The cloning and sequenci ng of the
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r emoidten @6neon ZQQI‘rﬁfitﬁdgemg aod 7 mve L@NitAniihe ¢E28030-024,
105|t|§\§ o vV pronoter and |uciferase gene was recl oned

I nt g m d which confers zeocin resistance in

order to obtain the plasmd pdel tam GAL4- Luc- Zeo.

Thiggsyector was transfected into HEK cells in

accqordance wwth the statenents in Ausubel, F.M et al.

( ofr'rrS@Mt sqluiianfon dransfegbioaduixiire Mmq:fbggntalr@cfalv@ur pesmids
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ect{.a su

155t.murgélare RN Bl Sl A it b g Wil microter

ex piztedonan assah €622qdrdf aatibiotic gane: selum-fresBMEN st ep,
R ERR o S EREIE 60 B B (eRetict oyl oRL- G (1 ngiu)
ce|1|00dulcﬂﬁé1czf@rmmnoﬂed Pfa‘e‘mldtplﬁléhasmwuﬁﬁ (0 ngful), 100
:E?]%ﬂ% cortl Cmsﬁbn Ece to A%bAL@h&%HPP%‘F&@%EPf
20 . 186 I and 78 pl of plasmld pBluescript SK(+) (500 ng/ul). Then 2 ml of
' SOIUtiOﬂ B are prepared by mixing 1.9 ml of DMEM (# 41965-039,
Invitrogen) with 100 p! 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

25 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 mi of PBS (#14190-094, Invitrogen) and
treated with 3 ml 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,

30 Invitrogen) which is mixed with 10% FCS (# 16000-044, Invitrogen), 1%
penicillin-streptomycin solution (#15140-122, Invitrogen) and 2 mM
L-glutamine (#25030-024, Invitrogen). After the cell suspension has been
counted in a cell counter, the suspension is diluted to 250,000 cells/ml.

15 mi of this cell suspension are mixed with 5 ml of solution C for one

35  microtiter plate. 200 p! of the suspension are seeded in each well of a
96 well microtiter plate with a clear plastic base (#3610, Corning Costar).
The plates are incubated in a cell culture incubator at 37°C and 5% CO; for
24 h.

-



P04150) was |inked to the cDNA section coding for

am no acids 1-147 of the yeast transcription factor
GAL4 (CGenbank Accession # P04386). The CcDNA of the

I i gand- bi ndi ng domai n of the h%gan PPARal pha recept or
30 (am no acids S167-Y468; Genlfank Accession # S74349)
was cloned in at the 3" -end of this GR-GAL4
construct. The fusion construct prepared in this way"
' (G% 4- humanPPARal pha- LBD) was recloned into the

pl as pcDNA3 (fromlnvitrogen) in order to enable
corf¥tAR agoniste kpbe tested ardidissolved liry DIMBO in a concentration of
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I's snbéﬁﬂcés idcarhiedfout b Vél Ridbod didn@é?ﬁFX}O%e ﬁﬁaﬁ@ﬁume of the

s e depubinnst d@?e?ed#'nmet? BEis) T000ie g7t o798 well icrotiter
15( #mélEQQW plates tharged withldstgpeard PPIARYy adordst! aimiohi ie

SRR RO Bk ARG Gl perprerae e
t a%e@ctmnmgeof the essey imaaeh individua ylater €he @tssayepla(ta«s are
| 353«4&@&?9{%&8&5@%@@ %%W'd%ff& ri4gpe i ncubator

at 37C 1n the presence o e 80% confl uent
cells are washed once with 15 nl of PBS (#14190- 094,
2Oln\ﬁE}yrt?gen), treated with 3 ni _

~ After removal of the medium by aspiration, 50 pl 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
25 inthe 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
30  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, a chemiluminescence
mediated by the Renilla luciferase is again measured for 1 sec/well in the
measuring instrument.
35
Evaluation

The crude data from the luminometer are transferred into a Microsoft Excel



of trypsin solution (#25300-054, Invitrogen) at 37C

for 2 mn, taken . up in 5 mM of the DVEM descri bed and
counted in a cell counter. After dilutionto 20

500. 000 cells/m, 35,000 cells. ,are seeded in each well
of a 96 well mcrotiter plate 'th a clear plastic
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streptorrym n). Test substances are tested in 11

di fferent con ntrations theranefro

00! TP ABP S vt Sobnpdriats s pdepber Byt wiout hfiting it
concentration ranges from 1 pMto 10 pM or between
100 gV and 1 pM TR@ edi um of the PPARal pha reporter
cell | see nday 1N s R85 coppl etely renoved by
as Qd he tﬂﬁgAsbsdan stdiluted in nedium
are i ate dog to the Nellls+Theddj|ution and
addition of the stostanees|[is chhr| el outRby a robot
(Beckman FX). The final volgne of _t test substances

1odiluted in mediumis 190 pl per Well & a 96 well

15

mcrotiter plate. The DMSO concentration in the assay
i's less than 0.1 %v/v in order 23 to avoid cytotoxic
effects of the solvent. % Each plate was charged with
a shabielr d PPARal pha agoni st, which was |ikew se
diluted in 11 different concentrations, in order to
de f the functioning of the assay in each
individual” plate. The assay plates are 5 incubated in

an R'ﬂe dbacisrexlolperahd-gvh b the stezaoehemisiry aiccording to

Cahn-Ingold-Prelog, as specified in the claims; R4 = R5 = H, and R8 = H.
Ex. |R1 R2 R3 W (X n R6 R7 R9
1 |p-CH3 - H CH3 [CH [-CH20- 0 H (S)-i-C3H7 H
2 |p-CH3 H |[CH3 |CH |-CH20- 0| H |(S)--C4HO H
3 |p-CH3 H [CH3 |CH |-CH20~ 0| H [(S)-CH3 H
4 |p-CH3 H |CH3 |CH |-CH20~ 0] H |(S)PhCH2 H
5 (p-CH3 H CH3 |CH [-CH20- 0| CH3 |CHS3 H
6 |p-CH3 H CH3 |[CH [-CH20- 0 H (R)-i-C3H7 H
7 |m- H CH3 |CH {-CH20- 0 H (28)-pyrrolidin-2-yl
8 |[p-CH3 H CH3 [CH {~CH20- 0 H (2S)-pyrrolidin-2-yl
g Im- H CH3 |CH |-CH20- 0 H (S)-i-C3H7 H
10 [m-Br H [CH3 |[CH |-CH20- o H [(S)--C3H7 H
11 |m-CF3 H CH3 |CH —CHZO— 0 H {S)-i-C3H7 H




The PPARa reporter cells treated with the test

subst ances are renoved
mediumis aspirated off.

pi petting 50 pl

of Bri

ght do

fromthe incubator,
The cells are lyzed by 10

and t he

agent (from Pronega)

into each well of a 96 well m EFotiter plate. After
i ncubatfion at rjoomtenfpéeraturejin the darnk for 1710
m nuExegRit he mijcr a2 t g@R3pl awes|Xar e neasiur|edren [R¥e R9
| ummoneter —( Trir tox—from Y&t pe)—Fhemgasur-ng—tne
fof ®agpomal | of aHm qredHAler poabe-is |ojsed 1R/S)-i-C3HT H
Evaruatiion The [raw datja fronmrtietuommongter—are
t r ansf gmr@CH3 ntjo aH M qreaf|CHExCebko-fi | || Dase- g&f-etdH? H
pl pts gnd ECS0 [valrues jof PRPAR ggoni st5 @rfe catrcptated
20| Ui No-@CH3 XU. Fil priecgHanCias-speorf i ejd by H he|(S)-i-C3H7 H
~maphuf agturer ({(TDBS). Ihe PHARal pha EC50[ alrues {or the
conpBunasC@Hi3 Exanpities |CF3 0 |69 [-OH20hi s @5sayH ar §S)-FC3H7 H
the range from[l nMtqQ >I0|pM| 25 The rEeSults fpr the
acf iV t|y-@f3 sone cldnpqtidls [l HEE20Aventljon Fbf  {(AR-C3H7 H
formula | are ijndicated 1n|TabJe T below. 24 Taple 1
Expridl eP-RYSECSA PPARallgRa [|GiN] |[-88180529 (015 th1 HB)MEC3HT? H
25[7. 2 4332 444.15 501.2 It ijs evident friom Tablejl that
t he @onpbtidds df_thhe i|RYentFBn|-6H20he f|d|nulth [(8)--C3H7 H
19 {m-OCH3 H |Ph |CH |-CH20- 0| H |(S)}H-C3HT7 H
20 |m-OCH3 H |et CH |-CH20- 0| H [(S)--C3H7 H
21 |p-CH3 H |Et CH |-CH20- 6l H |(S)i-C3H7 H
22 |m-OCH3 H |[Cy |CH |-CH20- 0f H |(S)k-C3H7 H
23 |p-CH3 H |[Cy |CH |-CH20- 0| H [(SH-C3HT7 H
24 |p-CH3 H |CH3 [CH |-CH20- 0 cyclohexyl H
25 |p-CH3 H CH3 |CH |-CH20- 0 cyclopentyl H
26 |m-QCH3 H CH3 |CH |-CH20- 0 cyciopentyl H
27 |m-CF3 H CH3 |CH |-CH20- 0 cyclopentyi H
28 |(p-CH3 H CH3 |CH |-CH20- 0 H (S)-i-C3H7 | CH3
29 p-CH3 H CH3 |CH |-CH20- 0 H (S)-i-C3H7 | PhCH2
30 (p-CH3 H CH3 |CH |-CH20- 0 H (S)--C3H7 |n-C3H7
31 [p-CH3 H C2H5 |CH |-CH20- 0 cyclopentyl H
32 |m-OCH3 m-OCH3 [CH3 |CH [-CH20- |0 cyclopentyl H
33 [m-CF3 H i-C3H7 |CH {-CH20- 0 cyclopentyl H
34 |m-CF3 H |C2H5 |CH |-CH20- 0 cyclopentyl H
35 |m-CH3 p-CH3 |i-C3H7|CH |-CH20- 0 cyclopentyl H
36 |[p-OCHS3 H CH3 |CH |-CH20- 0 cyclopentyl H
37 2-naphthyl C2H5 |CH |-CH20- 0 cyclopentyl H
38 [m-OCH3 H C2H5 [CH |-CH20- 0 cyclopentyl H




5 |

activate the PPARal pha receptor and thus bring

about for exanple in analogy to fibrates in clinical

use a lowering of triglycerides in the body

(see, for

exanple, J.-Ch. Fruchard et al PPARS, Metabolic

Di sease and At heroscl erosis, ﬁ@arnacologlca
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plasn1d) are transiently transfected into HEK cells.
because stabl e and pernmanent expression of the

PPARganma f usi on

protein is cytotoxic.




. Construction of the plasmds 10 The | uciferase
reporter plasm d pG.3basi c-5xCGAL4-TK i s based on the
vector pG.3basic from Pronmega. The reporter plasmd is
prepared by cloning five binding sites of the yeast
transcription factor GAL4 (each31 binding site with the
sequence 5' - CTCGGAGGACAGTACTCCG 3'), 15 together with
a 161P35$S€8ng t hyni dine ki nase pronoter section
(Genbank Accession # AF027128) 5' -upstreaminto

pG.- ] 3 -d styeam qf the,. t 1 di ne ki nase .

P oFis Eppotpd€ SYRPER el acoptimg &Y MisaVEnti Gcee aptained
pyragdosdinGdn Banicattion sshames beld@77) which is al ready

5a constituent of the plasmd pG.3basic used. The

cl oning and sequencing of the reporter 20 plasmd

- pGI3EERe Asx GAL4- TK t-ook pl acei-n-analogy to the-
description in Sanbrook J. et. at. (W¥e@Uul ar

cloning, Cold Spring Harbor Laboratory Press, 01989).

The PRARgaimdOM¥&pr essi on pl asm d

pcD GAL%RFARVLB as prepar %‘J‘W in’N?%;\"*é

clopag th cédj ng arri no aci - A-
Yeast_transcri ptiSGnofastOrcGAL4 (Gg

: Si on
# P04386Y into the plasm &*Schl\lﬁ\Sa(fro'qmﬁ?tﬂl\E?thN%g’g%ﬁ)

3' - dofwhst ream of the cyton®gal ovirus pronoter.
Subsequently, the cDNA of the |igand-binding domain
(LBD) of he h PPARy & r (am-o acids
1152-Y47 ce&g}ago # glfg)’&%%% rod - str'%%moof t he
GAL4 cBA birith Q';élr;@n G_am_ng,.aﬁ 3 egu i g of
t he PPARgassa [exgrgesi op~pl asmid p sCGAL4. /N
humanPPARganmalLBD agai n t ook pl ace in anal 89y to the

description i nA4sanbrook J. at. a!. (Ml ecul &5
Press, 1989).

cloning, Cold Spsing Harbor Laborato

Besi des t I \c‘:&erase repegt er pla R9 Q
pA.3basi c-BXGAN4-Y TK and t hg_PPAR prkesN.opipl asmi d
pCDNASHGALY 33 humanPPARga DC al 50 ubed/€or®t he
cel HH-ar—PPARgame~assay arg=Nt he referend®®@ fasnid

pRL2CX¥ (from Pronega) a he pl asni d
3. if required separation -

of the diasterecomers
R2 )o
R1 A7

‘At room temperature, compound A-1 is stirred with sodium methoxide in
10 methanol. After work-up, the product is protected at the hydroxyi group
(SG = protective group), for example by reaction with tert-butyldiphenyisilyl
chloride and imidazole in dimethylformamide at room temperature or with
methoxymethy! chloride, ethyldiisopropylamine in dichloromethane. This
gives compound A-2.

15 ‘

Compound A-2 is stirred with sodium hydroxide in isopropanol at 60°C for
1 hour and worked up. The carboxylic acid obtained in this manner is, in
dimethylformamide, reacted with the tert-butyl ester of an a-amino acid of
the formula A-3 in which R6 and R7 are as defined above, hydroxybenzo-
20 triazole, diisopropylethylamine and O-[cyano(ethoxycarbonyl)methylene-
aminol}-1,1,3,3-tetramethyluronium tetrafluoroborate (TOTU) to give the
product of the formula A-4 in which R9 = H. In some examples, the
coupling product is reacted with sodium hydride and an alkyl iodide of the



pBl uescript SK(+) from Stratagene. Al four plasmds
were prepared using a plasmd preparation kit from
Q agen, which ensured a plasmd quality with 26 a

m ni mal endot oxi n content, befqe transfection into
HEK cel | s. Assay procedure The tivity of PPARgarrma
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ar ecmnpd)mndabbkthelformtﬁ}NM(# 41965- 039, Invitrogen)
which is mxed with the followi ng additions: 10% FCS
(#16000- 044, 1nvitrogen), 1% penicillin-streptonycin
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pI ahumbaRyf bawisewl the dihsteraamers are then, if required, separated

f
A ey f”@é@%@@&‘%ﬂ A
soI qqmms taﬁ@smrwealwoﬁslmeﬁg eizegFxapnpies (1o 40.
41965 039, Invitrogen) with 100 pl of Pol yFect

sf ect bon reagent (from Q agen) for each 96 well
r&cfa?_% pl ate. Subsequently, 3 m of solution A are

th 2 m of IutlonBtoglve5n1 R9
C, which ﬁb ghly m xed 25 by iplrg
and i ncti oomtenqaera

n? sonfluefe BEK cells froma celljculdidireg re R7 \§
bottle_with a capacity of 175 cnR are washed once with

15 ml Bf PBS (#14190-884, Invitrogen) and treaB&d

wth 3 m of trypsin solution (#25300-054, Inwtr&len)

at 37C f/?\/

0 R6 R7 KOtBu
2. NaBH4
B-3
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cs R6 R7

J @ &

0R6 R7

At 0°C, the compounds B-1 and an amino acid of the formula A-3 in which
R6, R7 and R9 are as defined above are initially charged in dimethyl
20 formamide, and triethylamine and catalytic amounts of dimethylamino-



2 mn. The cells are then taken up in 15 nm. of DMVEM (#
41965- 039, 30 Invitrogen) which is mxed with 10% FCS
(# 16000-044, Invitrogen), 1 %
penicillin-streptonycin soluti (#15140- 122,

I nvitrogen) and 2 mM L-gl utam™re (#25030-024,

oS R addeef ot pffre e RUITE 8 ket S8 Pa e, Allgr work-
t o @hahepoodust bEthe formu B2 isfredie], dal éxasnsipdysieantion with

ar e‘lsHP) %H@%ﬁoﬁ?rﬁ}é‘%@gfd tﬁ@ h& airﬁﬂe% etfal gﬂ?ofﬁﬁan followed by

mcrot suspensi on are
WJW@ $Odwmabcyeh ide fei givethe mmp®lanCé0f/\iflerfosrnula B-3 in

5‘3| Qﬁﬁmﬁ'%tmcaﬁ’@ﬁ@ ér%?&l@eﬂ ébd% R l)nde Be converted

platlgi areJncua |na cuture | hcubat or

- 37V ROBES B T a Oznierﬁn #n B! odisienp! Hgéﬁmwlﬁé ipavhich .
t esmeoRaraﬁddward y¢defimedifeVd mt@trreOMﬁDgEur@d bPthedbrmiid B4

419@3”%%9 R?i’ R%og,ﬁn%} Q/ﬁg{ﬁu{tee 4ﬁr¥l{'@ é%q(lﬁ Gompound B-4

Ul tis diser d(ep#bmed (fbe exdBnpleepy eactidd Withetriflaoddaicetic acid in

1051 IiEiB @@%ﬂﬁ@?' %@g@ﬁ%@éc@wﬁ%{ trhgrheéhflﬂ%%@m%ﬂcﬁ R1, R2,

sul3$ gﬁ@e@i and R®areas dafined abave.of 11  different
- CONKEthdinG O BSis pPoddig, ft%‘?@sglﬁl@"fb %2an1'¥§2% S mbs 4V S0,

potent conpounds are tested In cohcentration ranges
froml pMto 10 pM 10 The medi um of the HEK cells

- trdhetess €d and seeded on day 1 is conpletely renpved
5by aspiration, and the test substances diluted in

20

25

medi um are i medi at el y added to the cells. The
di I'thi$ procesd setdist oo theo$yrithesis of beiding dfodksA cahered’1, R2, W

outa,.myR a?é’QQtdeﬁﬁSﬁ‘é'EBUeFx) The final volume of the

test su st ances uted diumis 100 pl pergwebl

of a 9 [1 m chadioRt er Iate Eab¥Pdpl ate i s

chaikg & a standar R;D/a\g*onl st, whi chReS o
likewise diluted in 11 diiMerent concentrati ons, NHTI

or der t&(}/lermnstrate theO dynctioning of the assgy,in
each in i dual plate. The assay plates are jhcu at ed

in aﬁaiqf%gator at 35&@@ 5% CO2 for 48h. ‘_g‘%
coEt POCB LiAIH4
R“i/( ) Ri ()o

,&W 12, PPh3, ImH O’\S‘\
W o
\i/L A
R1 R1
/( )o /( )o
R2

A6

Ester C-1, in which R3 is as defined above, is converted with sodium nitrite
and hydrochloric acid into oxime C-2, which is reduced by hydrogenation
with hydrogen over palladium/carbon to amine C-3.

The compound C-3 is reacted with acid chlorides of the general formula
C-4, in which R1, W and R2 are as defined above, and base (for example
triethylamine), to give compound C-5. |



20 Day 4 After renoval of the nmedium by aspiration, 50 .
- pl of Dual-G oTMreagent (Dual-G oTM Luciferase Assay

System Pronega) are added to each well in accordance
" With the manufacturer's instructions in order to lyze

the cells and provide the subSfrate for the firefly

luciferase (Photinus pyralis) formed 25 in the cells.

Af tePMPREND &P dh bytheadipemin shpsphant ehlprde.menverted frie

10 d¥riptiutd C-8, e whidheRi YRR U A6 RSeareesl @éfRfdd above.

chem | 'um nescence is nmeasured in a neasuring

instrunent (neasuring tinme/well 1 sec; Trilux from

Wl Este) C-6 iBvedubd plithdithitimeal Doiurchy @kt Stie pn &tidreal solvent

re ty [ . e Pr )

51 o ahair Py uneh RAotBl Cof s (oA R §Ay
-of-iotigef imidazglel(ni} endtriphenyiphosphite) ifte isdids ArGate -

for the Renilla luciferase expressed by the reference
~plasm d pRL-CW. After incubation at room tenperature
inRmweesaPx for a further 10 ninutes, a

chem | um nescence nediated by the Renilla |uciferase

is ain neasured for, 1 sec/well in.th measurin

10] 5 G RereS SE s oL e BiTieas of hulking Blod/AR: Mgt R1, R2,
| uiVreeneRBrarame definedfaboved into a M crosoft Excel 28
file. The firefly/Renilla luciferase ptivity ratio i s gs

deternjned for aachcioreasurenent deri{ved from one weld
of 'ﬂTg!trmcrfohH ol at e’The domg- et fect PHi%ts apd )
ECSOnval ues of RPAR agoni st RidF e [cal gyl ated frgnft N -

ratfos by the XC.Fit programag specified by th R2
manuf acturer (1DBS). 5 PPARgamma EC50 val ues in thé
rangePflrom 1 nMPt2o >10 pM wer e thtasured for thePPAR D4
agoni sts described in this application. The exanpl es

bel ow serve to il |l trate the invention, but wthout
limMalng it. R8
=N

acetone
- W
= |
R1 R2

o

A6

Compound D-1, in which R3 is as defined above, is reacted with aldehyde
15  D-2, where R1, R2 and W are as defined above, in ethanot with hydrogen
| chloride, to give compound D-3.
Compound D-3 is, in phosphoryl chloride, heated at the boil, giving
compound D-4. This is heated at the boil with sodium iodide in acetone.
This gives compound A-6.
20
Other compounds can be prepared according to the processes mentioned
above.



| Table Il: Hereinbelow - Ring A =

ci s-cycl ohexan-1,3-diyl, with the stereochem st ry
according to .15 Cahn-1ngol d-Prel og, as specified in
t he cl ai ns; R4:R5=H and R8 = H. :
Ex. RLR2R3WKNRGR7R9 1p- CH3HCH3CRBCH2O- OH( S) - i - C3H7H
2p- CH3HCH3CH CH20- OH( S) - i - CAHOH

- 3p- Buildingsbiqck pmthegis)agqgerding to process C:

-~ 10m Br HCEBClE CH2O- OH('S) = i- C3H7H:

4p- CH3HCH3CH- CH20- OH( S) - PhCH2H

5p- CH3 CH,,CH2G- 0CH3CH3 o 0o

6p- CH3 CHZO OHE#RP=2i - C3JH7H H2/Pd -
7m HC ZWrW No/\
8p- CH3 CH-CH20 OH( 2S) prr,oildanyI N HC

9m HCH3CH CH20- OH( S) - i - C3H7H’

El m CF3HCRECH CH20- OHLS) TR9

12p- CH3ANC3H7 CH (S)-i-C3MMA
13m OCH3H—E3H7 -i “C3HATH
14m OCH3Hi - C3H7 -i - C3H7H

15m OCH3HCF3 O OH(S) - i - C3H7H
16m CF3HCF3GH CH20- OH( S) - i - C3H7H

17p- CH3HCF3GHF CH20- OH( S) - i - C3H7H

18p- CH3HPIPCR, CH2O- O Sl i 3HTH o
19m - C3H/H L.
20m CH20- 0H(S) -i - N

5 Ethyl 2-hydroxyimino-4-methyl-3-oxopentanoate

10

15

- 20

0 o | 0] 8]
NaNO?2
NO/\ — oY
~N :
0]

42 .4 g of ethyl 4-methyl-3-oxopentanoate are dissolved in 100 ml of glacial
acetic acid, and 21 g of sodium nitrite, dissolved in 100 mi of water, are
added at 5°C. Over a period of one hour, the mixture is allowed to warm to
room temperature, 100 m! of water are added and the mixture is stirred at
room temperature for another hour. The mixture is extracted three times
with in each case 150 ml of methyl tert-butyl ether, 200 ml of water are
added to the combined organic phases and the mixture is neutralized by
addition of solid NaHCO3. The organic phase is removed, washed with
saturated NaCl solution and dried over MgS04, and the solvent is removed
under reduced pressure. This gives 46 g of ethyl 2-hydroxyimino-4-methyi-
3-oxopentanoate as an oil. C8H13NO4 (187.20), MS (ESI) = 188 (M+H").

Ethyl 2-amino-4-methyl-3-oxopentanoate hydrochloride



E
+

25

- 21p- CH3HEt CH CH2O- OH( S) - i - C3H7H

22m OCH3HCy CH CH20- OH( S) - i - C3H7H
23p- CH3HCYyCH CH2O- OH( S) - i - C3H7H
24p- CH3HCH3CH CH20 Ocycl ohexyl H
25p- CH3HCH3CH CH20- Ocycl opent y| 3§
26m OCH3HCH3CH- CH20- Ocycl opentyl H

- 27m CF3 CH2O- Ocycl opentyl H 0
28p- CH&Q OH(S) - i - C3H7
29p- BH20 OH( S}—i~C3 o
30p- CHZO OH(S) -i - C3H7n- C3
31p- CH3HE2H5CH CH20O- Ocycl opent yI H HC

32m OCH3mM - OCH3CH3CH CH2O- Ocycl opent yl H

33m CF3Hi - C3H7CH CH20O Ocycl opentyl H
- --34m1 CHICEETEH A intooP@mh ml loHethanol. 46 g of ethyl 2-hydroxy--

W@g%@%ﬁ%%%g G hf%%‘sma}ﬁh#this mixture, 5 g of Pd

5372(1r9§/p|¢nr£§ﬂrb32rﬁea$ﬂa@j|dgd a’m&bpdpe(turgus-sterred under atmosphere of

' 5'%6 f%@mgi;s)’eﬁ%bﬁb#nﬁﬁure is flltered through Celste
40pam ORI ETORKSS HBJRY toBReg Pressure. TS GRS 455 of

41pelﬁbr82@rﬁ%*4qlﬂ% StdpentandadéThtdrochloride as a white solid.

43508 %N@%ﬁf@é%%%? o T3 b

1044m CF3HCH3CH CH2OCH2- - OH( S) - | - C3H7H

22 BEW;_@%@EE W%%%TQW ntanoate

oo b

HCI

15 10 g of ethyl 2-amino-4-methyl-3-oxopentanoate hydrochloride and 7.4 g of

4-methylbenzoyl chioride are dissolved in 250 ml of dichloromethane, and
13.3 ml of triethylamine are slowly added dropwise at 0°C. The mixture is
stirred at room temperature for one hour and then washed with water, the
organic phase is separated off and dried over MgS(0O4 and the solvent is

20  then removed under reduced pressure. This gives 13 g of ethyl 4-methyl-

2-(4-methylbenzoylamino)-3-oxopentanoate as an oil.
C16H21NO4 (291.35), MS(ESI) = 292 (M+H™).

Ethyl 5-isopropyl-2-p-tolyloxazole-4-carboxylate



47m OCH3HCy CH CH2OCH2- OH( S) - i - C3H7H

48m OCH3HCH3CH CH2OCH2- OH( S) - i - C3H7H

49p- i - CBH7HCH3CH CH2OCH2- OH( S) - i - C3H7H

50p- CF3HC2H5CH. - CH2OCH2- OH( S) -1 - C3H7/H 31 Processes The
conpounds of the formula | accotding to the invention
can be obtained according to the reaction schenes

bel ow. Profess A: 1. NaOwe 2. protection the OH
grou Q cis CRCH3 A-1 A-2 1.,Na0H g, TOTU H2N
R6 R7[A-3 3.7if required NaH, R9-1 R f RO O '
prot ect | foup | HON)O Gis -4 B3 A-5 R6
R7 2. TFA 3. if required separat

13 g of ethyl 4-methyl-2-(4-methylbenzoylamino)-3-oxopentanoate in 80 ml
of phosphorus oxychloride are heated to the boil under reflux for 2 h. The
5 phosphorus oxychloride is removed under reduced pressure and the
resulting residue is dissolved in 200 ml of dichloromethane, washed three
times with saturated NaHCO3 solution and dried over MgS04, and the
solvent is then removed under reduced pressure. This gives 11 g of ethyl
5-isopropyl-2-p-tolyloxazole-4-carboxylate as a brownish sold. C16H19NO3
10 (273.33), MS(ESI) = 292 (M+H"), Rf(n-heptane:ethyl acetate) = 2:1) = 0.43.

(5-Isopropyl-2-p-tolyloxazol-4-yl)methanol

O@O O\
o o

15

11 g of ethyl 5-isopropyi-2-p-tolyloxazole-4-carboxylate are dissoived in

100 ml of tetrahydrofuran, and 40 mi of a 1 molar solution of lithium

aluminum hydride in tetrahydrofuran are added at 0°C. After 30 min, 50 ml
- of 1N HCI are added to the reaction mixture, and the mixture is extracted
20 five times with ethyl acetate. The combined organic phases are dried over
MgSO04 and the solvent is then removed under reduced pressure. The
residue is purified on silica gel using the mobile phase n-heptane:ethyl
acetate = 6:1 => 1:1. This gives 4.3 g of (5-isopropyl-2-p-tolyloxazo!-
4-ylYmethanol as a light-yellow solid.
25 C14H17NO2 (231.30), MS(ESI) = 232 (M+H"), Rf(n-heptane:ethyl
acetate) = 1:1) = 0.17.

4-lodomethyl-5-isopropyl-2-p-tolyloxazole



of ' the diastereoners RL A-7 At room tenperature,
conpound A-1 is stirred with sodi um nethoxide in 10
-met hanol . After work-up, the product is protected at"
the hydroxyl group (SG = protective group), for
exanpl e by reaction with tert-B8tyl di phenyl silyl

chl oride and i m dazole in dinethylformm de at room
‘tenperature or W th methoxynethyl chloride, '
et hyl di i sopropyl @am ne i n di chi or onet-hane.
compound A-2. o Conpound A-2 is sti rr8d
hydr oxi de in |so anol at 60C for h
i d ebtat ned i

is gives
ith sodium
r and wor ked

S nRer is, in
erty butyl ester

T the formua A 3 in which R6 and

~R7-areas defi ned above; hydroxybenzo 20 triazole,
diisopropylethylanine and

idﬁ@(cﬁt(ﬁ %@W@ﬁghﬁﬁﬁ,@gﬁ §methangl together with 690 mg

t et tetr a
( (Tof wlph@s@qum@ ans 60690 @?lmlﬁ@qu%,rarmc&swvsd i 20 ml of

swWhitgfueR8. 715im de @m@ e&éfaﬁ@l'edsamﬂ fife mPaUR! isRGreHeA¥ebm

L oSSt S84 Ko gt R i tborisds saltton and

ex it mpaf idine-akt them aides. Afier 10aninatesd thd otdamic phase is

T ordgulgoify % %QQQ&I‘ ﬂﬂlc’é‘ v@i H §atf5||:he[3d (Nq%fc% EGLAGh BRd dried

gi V€ conpoun

t etQvgh Mqﬁ@ﬂnmd e sql‘ceﬂts @&e then rmweﬂmmfau reducad pressure.
10Casphedfesidi is paffied 'ebh}ﬁlliﬁaoébﬁl r@éﬁrﬁj ih3é| m@ﬁlﬂi Sitdde/ S HePihe:ethyl

orusin ate
P ettt Fol Gl apisranas A0 ig o HadoreiniokyseereRy-2-p-olyl-
pr abacdleVas gnwhite. sonarhemarrammqam 1ONMEE DI 34 2(MW+H3),
Jgﬁ E%Hforﬁm\ ?t ‘?CI; 20245 sodi um hydri de and
ggﬁ% 8% YLt Tl in which RL, R2, R3 10
angl Ware as defined above. The product is stirred in
15t 1 A HAYARRPI thelilbidg™Block synthesis according to process C, ethyl
2-amino-4-methyl-3-oxopentanoate hydrochloride and 3-methoxybenzoyl
chioride gave 4-iodomethyl-2-(3-methoxyphenyl)-5-isopropyloxazole.

20
C14H16INO2 (357.19), MS(ESI): 358 (M+H™), Rf(n-heptane:ethyl acetate =
1:1) = 0.60.

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyl-
25  2-p-tolyloxazole, ethyi 4,4,4-trifluoro-3-oxobutyrate and 3-methoxybenzoyl
chloride gave 4-iodomethyl-2-(3-methoxyphenyl)-5-trifluoromethyloxazole.



a nunber of hours and the di.astereoners are then, if
required, separated by preparative HPLC. This gives

t he conpound of the formula A-7. According to this
process, it is possible to syntjgesize exanples 1 to
40. 15 Process B ZNOp OR6 R7 B-1 A-3 B-2 R3 . 2.
NaBH4 Cr R2,rF-FWOR3 1- NO 00 B-4B5B3""bp
R6 R7 KO Bu At t he conpounds B-1 and an anino acid
of the formula/A-3 in which R6, R7 and RO are as

defined ab re initially charged in dinmethyl 20
f or mam de, | ethyl am ne and catal yti c anounts of
di net hyRapi

ridine are added. The m xture is
roomteK‘perature. After work- up, the
the formula B-2 is reduced, for exanple by

--feacti-on-wth- isobutyl-chloroformte and:— -

10

15

trietydanine in tetrahydrofuran followed by

C12HOF3INO2 (383.11), MS(ES!): 384 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyl-
2-p-tolyloxazole, ethyl 4,4 ,4-trifluoro-3-oxobutyrate and 3-trifluoromethyl-
benzoyl chloride gave 4-iodomethyl-2-(3-trifluoromethylphenyl)-5-trifluoro-
methyloxazole.

C12H6FBINO (421.08), MS(ESI): 422 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyi-
2-p-tolyloxazole, ethyl 4,4 4-trifluoro-3-oxobutyrate and 4-methylbenzoyl
chloride gave 4-iodomethyl-5-trifluoromethyl-2-p-tolyloxazole.



~process @erves for the synthesis of building bloc

10

- 15

addi ti on of sodi um borohydride to give the conpound. of
the fornmula B-3 in 5 which R6, R7 and RO are as :
defined above. Conmpound B-3 is converted ..with

pot assi um . t ent - but oxi de -and agQal kyl i odide of
the.formula. A-6 in which and R3 are as defined

Rl C R IRANGET aW@ﬁ%@é@Jﬂ ned above.

Compound B-4 is then deprotected, for exanpl e by
re / t '
ag'ﬁ"%ﬁ'et Bk §ynfthé’§’i§%ﬂﬁ1£fndpghdn% DL ol a

di chloro hane,” to give t
B-5in which Rl, R2, R3, R6, R7 and RO are as defi ned

above. According-to this process, it is possible tg
synt hesi ze exanples 41 to 50. Process C 15 This

V\/nere Rl R2 Wand R3 are a& 2 efined above. 0 O

HOi. Y G4 Rl )¢
Pd-/@y T {
=t

N
Vo
O
POCI3 0 N Nal, acetone O \
: g \N |

4-Methyl-5-phenyl-2-p-tolyloxazole 3-oxide

0
CHO HCI O™
S
N
Vo
o)

12.5 g of 1-phenyl-1,2-propanedione-2-oxime and 10 m! of p-tolualdehyde
are added to 50 ml of glacial acetic acid, and HCi gas is introduced for
30 minutes, with ice-cooling. The product is precipitated as the
hydrochloride by addition of methyl tert-butyl ether and filtered off with
suction, and the precipitate is washed with methyl tert-butyl ether. The
precipitate is suspended in water and the pH is made alkaline using
ammonia. The mixture is extracted three times with in each case 200 mi of
_dichloromethane, the combined organic phases are dried over MgS04 and
the solvent is then removed under reduced pressure. This gives 6.4 g of



R3 R3 R3 C-6 LiAIH4 20 Ester CG1, in which R3 is as
defined above, is converted with sodiumnitrite and
hydrochloric acid into oxime C-2, which is reduced by
hydrogenation with hydrogen oyqr palladiun carbon to
amne C 3. The conmpound CG-3 is reacted with acid

o PR 2ondiE- 2R Bt 6 Bbfide B8 o whind solid GF7iT5NO2

and base

'exdﬁﬁﬁé’ﬁt),rM@(E@l a2ty M"'Ho) gi ve conpound C-5. Rl R R3
Q/\N C2 C5 N HC C—3 34 Con'pound C-5is, by heating

hor | ori verted into corrpound C 6,
‘ﬁ/ﬁ?@ﬁ ﬁ?%h ?Tg FR&?QP@ €defi ned above. .Ester
5C—6 is reduced with |ithium al uni num hydride in an

et hereal solven (e.g. diethyl et her) to al cohol G 7
Thi-s i-s~convept ety (for ~exanpl e h i1-odine, i mdazol e -

(ImH) and tri | phosphi ne) i od| de A-6. Process
D: 10 This process serves for the

nt hesi s of
bui | di ng bl 8Ck\ A- 6, ""98&? R1, R2 Wand R3 are as

defi ned.-ab N+
Cl

6.4 g of 4-methyl-5-phenyl-2-p-tolyloxazole 3-oxide are dissolved in 50 ml
of chloroform, 2.4 m! of phosphorus oxychloride are added and the mixture

10 is, under reflux, heated at the boil for 30 minutes. The reaction mixture is
cooled to 0°C, the pH is made slightly alkaline using ammonia and the
mixture is extracted three times with in each case 100 ml of ethyl acetate.
The combined organic phases are washed with water and dried over
MgS0O4, and the solvent then removed under reduced pressure. This gives

15 5.4 g of 4-chloromethyl-5-phenyl-2-p-tolyloxazole as a yellow solid.
C17H14CINO (283.76), MS(ESI) = 284 (M+H"), Rf(n-heptane:ethyl acetate)
=71)=041

O.—‘

~ 4-lodomethyl-5-phenyi-2-p-tolyloxazole
20

Together with 3 g of sodium iodide, 1.8 g of 4-chloromethyl-5-phenyl-2-p-
tolyloxazole are, in 150 ml of acetone, heated at the boil under reflux for
25 2 hours. After cooling of the reaction mixture, 300 mi of methyl tert-butyl
~ ether are added, the mixture is washed three times with saturated
Na25203 solution and dried over MgS04 and the solvents are then
removed under reduced pressure. This gives 2.7 g of 4-iodomethyi-



ONR3 + RL D1 Nal acetone RL'. WYCHO HCl D-2 R3

A-6 RL D3 R3 POC13 R1 D-4 R3 Conmpound D-1, in which
R3 is as defined above, is reacted with al dehyde 15
D-2, where Rl, R2 and Ware as jdefined above, in

et hanol with hydrogen <chloride, to give conpound D 3.

Co j i | j , h d- h
o o2 B-tbfioxagol8 s ighielll SIS, Reo o0 2 bor T
i (I EIHIDNG (37 2D, MB(ESH: 376, (MH)s gi ves compound

A-6. 20 O her conpounds can be prepared according to
i -ab I, 0.0
t heA 5185853?3? fo {F\%rgdilglrh%dbloc gg(/r?thesis of 4-iodomethyl-5-phenyl-2-p-

5

10

15

20

tolyloxazole, 1-phenyl-1,2-propanedione-2-oxime and m-anisaldehyde gave
. 4-iodomethyi-2-(3-methoxyphenyl)-5-phenyloxazole. .

C17H14INO2 (391.21), MS(ESI): 392 (M+H").
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-

tolyloxazole, 1-ethyl-1,2-propanedione-2-oxime and m-anisaldehyde gave
4-lodomethyl-5-ethyl-2-(3-methoxyphenyl)oxazole.

C13H14INO2 (343.17), MS(ESI): 344 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-

'tolytoxazole, 1-ethyi-1,2-propanedione-2-oxime and p-tolualdehyde gave

4-iodomethyi-5-ethyl-2-p-tolylazole.



Y Vv NaNC2 Bui | di ng bl ock synt hesi s accor di ng to-
process CC O OY N -COREt 35 H2JPd o 5 Et hyl

2- hydr oxyi m no- 4- et hyl - 3- oxopent anoate o0 0 NaNO2

Al 42.4 g of ethyl 4-nethyl-34gxopentanoate -are

di ssolved in 100 m of glacial 710 acetic acid, and 21
gof sodiumnitrite, dissolved in 100 m of water, are

ed at 5C. Over I\I{OSZHOd of one hour, the mxtureis
aII Intdell 41D Quedzrh 170, MS{BRI): 8RB dMitid.e, 100 m of water

_are added and the mixture is stirred at room

ratur ther hour. The m_ xture is extracted
t%&f]?% uiidinghlecle swihesip off-igdomethb- phenyt-2-p-

5t ertd:lylwazdaleeﬂ*mgciohéﬁﬁ] - pvbpaWécﬁcbn@aQQ)xlrﬁeaﬁﬂaﬂ driisdl86hyde

con BedloRpARN NS Sd B Rt s Reytralzed —

rem)ved washed with saturated NaC solution and
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dried over Oh, and the solvent is renoved under
This gives 46 g of ethyl

nmet hyl - 3- oxopent anoate as an oi

M5 (ESI) = 188 (MtH+). 20 Ethyl

3 oxopent anoat e hydrochloride 36 0 O

C17H20INO2 (397.26), MS(ESH): 398 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, 1-cyclohexyl-1,2-propanedione-2-oxime and p-tolualdehyde
gave 4-iodomethyl-5-cyclohexyl-2-p-tolyloxazole.

C17H20INO (381.26), MS(ESI): 382 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, diacetylmonoxime and p-tolualdehyde gave 4-iodomethyl-
5-methyl-2-p-tolyloxazole.




~through Celife

00 Y-)Ao---,, NHC 10 g of HCl are introduced into
200 m of ethanol. 46 g of ethyl 2-hydroxy- '
i m no-4-net hyl - 3- oxopent anoate are dissolved in this

m xture, 5 g of Pd 5 (10% on cagybon) are added and the -
mxture is stirred under atnosphere of hydrogen (5
bar) for 8 hours;, The reaction nmixture is filtered

and the solvent is renoved under

This gives 45 g of - ethyl

—gxopent anoat e hydrochl oride as a
DBHLI5NO8* HCl (209.5), MS(ESI) = 188

reduced presyur

4- met'hy - (4- et hyl benzoyl am no) - 3- oxopent anoate 0 O
HCl coca 15 10 g of ethyl

—2--am-no-4-met hyl - 3-oxopent-anoat e hydrochl oride-and 7.4 -

U‘I

10

- 15

20

g dP12H120ON 3 18e o MS(E8Ip3itdg M) di ssol ved in 250 ni
of dichloronmethane, and 13.3 m of triethylamne are
sI ovvly added dropw se at 0C. The mxture is stirred

rriegeusipier thehuilding blogle syrthesiared 4tihdamedtsyEeplve yth-2-p-

t
wa é@jlyli)xbﬁéle araaemrﬁggaggﬁ bifd ﬁggﬁgﬁggﬁ}@%@ﬁ q-:egbﬁ;@thyf-

QY ?By TYiQX82ole3 g of ethyl 4-nethyl -
2 (4- met hyl benzoyl am no)-3- oxopent anoate as an oil. Ci1
6H21 NO4 (291.35), MS(ESI) = 292 (M+tH+). Ethyl 5-i so
propyl -2-p-to |4l oxazo | e-4-ca rboxyl ate 25 37 13 g
of et hyl O _
4- et hyl - 2- (14- | benzoyl am no) - 3- oxopent anoate in
80 m N |

C12H12INO2 (329.14), MS(ESI): 330 (M+H").
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-

tolyloxazole, diacetylmonoxime and 3-bromobenzaldehyde gave
2-(3-bromophenyl)-4-iodomethyl-5-methyloxazole. -

“Br

C11H9BrINO (377.01/379.01), MS(ESH): 378/380 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, diacetylmonoxime and 3-trifluoromethylbenzaldehyde gave
- 4-iodomethyl-5-methyl-2-(3-trifluoromethylphenyl)oxazole.



of 'phosphorus oxychl oride are heated to the boil under
reflex for 2 h. The 5 phosphorus oxychloride is
renoved under reduced pressure and the resulting
residue is dissolved in 200 nm di chl or onet hane,
washed three tinmes with saturated NaHCOG3 sol uti on and
dried over MgSH, and the solvent. is then renoved
under reduced pressure. This gives 11 g of ethyl
5-isopropyl -2-g-to[ yl oxazol e-4-carboxyl ate as a -

br owni sh sapd\C16HI9NC3 10 (273.33), MS(ESI) = 292
ne: ethyl acetate) = 2:1) = 0.43.

| yl oxazol -4-yl )nethanol 15 11 g of
- p-tol yl oxazol e-4-car boxyl ate are
100 M of tetrahydrofuran, and 40 m of

#dr of uran are added at 0C. After 30 min, 50 n
~of 1FN are added to the reaction m xture, and the
m xture is extracted 20 five tines with ethyl acetate.
The conbi ned organi c phases are dried over MSO and
the solvent is then renoved under reduced pressure.
TheC12HAF IS (I67p1t), MIESIN 368I (Mol 'gel using the
smobi | e phase n-heptane: ethyl acetate = 6:1 => 1:1.
This gives 4.3 g of (5-isopropyl-2-p-tolyloxazol -
4- yYIFiegtshoio the buildingklogk syfiesis|af ¢-iodemetayibzplrenyl-2-p-
(230lyRfXhzol¥lfaSklylmoRgin{evimd X-fludkdtbrzarichy@e Yabe! 2-(4-fluoro-

acet = 1 1) = 17.

4- %&%ﬁi’%’t“ﬁ?ﬁ%ﬁ%&'mﬁ‘ﬂ%ﬁﬁ%| yl oxazol e 38 500 ngy of
(5-1sopropyl -2-p-tolyl oxazol - 4-yl ) met hanol , together
with 690 ng of triphenyi phosphine and 600 ng of

i m dazol e, are ssolved in 20 M of 5 toluene. 715 ng
of i1odine ar ed, and the mxture is stirred at
room tenper aku r 1 hour. 10 m of saturated
sodi unyicarhyonat™ sol yti on and 500 ng of iodine are
then afdded,)] After 10 m nutes, the organic phase is
sepgrated-of f, washed twice with saturated Na2S203
10sol ution and dried

CH11HIFINO (317.10), MS(ESI): 318 (M+H").
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-

15 tolyloxazole, diacetylmonoxime and 4-methoxybenzaldehyde gave
4-iodomethyl-2-(4-methoxyphenyl)-5-methyloxazole.

20 C12H12INO2 (329.14), MS(ESI): 330 (M+H™).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, diacetylmonoxime and 3-trifluoromethylbenzaldehyde gave



over MgSOH4, and the solvents are then renoved under
reduced pressure. 10 The residue is purified on silica
gel using the nobil e phase n-heptane:ethyl acetate =
10: 1. This gives 400 ny of " '
- 4- iodonethyl-5-isopropy|-2-p-t§@yl- oxazol e as a white

Fr (hASAR TR ooy nep B o

- Anal ogously to/the building bl ock syntheS|s accordi ng
thyl  2-am no- 4- net'hyl - 3- oxopent anoat e
3- net hoxybenzoyl . chl ori de gave

4- i odefre @ ( 3- et hoxyphenyl ) - 5-i.sopr opyl oxazol e.
20 C 1NOQ (357.119), VMB(ESI): 358 (MrH+), |
Rf (n ptane: et hyl acetate = 1:1) = 0.60. Amalogously

4-i odoyet hyl - 5-i sopropyl - 25 2-p- tononazoIe et hyl
4, 4, &-tiriF | uor o- 3- oxobut yrate and 3- met hoxybenzoyl
chiori fe gave
4-i odonet hyl - 2- ( 3- met hoxyphenyl ) -5-trifl uoronet hyl oxaz
ole. 39 CI2HO9F31NO2 (383.11), NB(ESI) 384 (MrH+). 5
 AndPBYtIRBING (36ThE h MS(&ESHp 3l6|8c(Md-I-$9nt hesi s of
54 |odonethyl 5-i sopropyl - 2-p-tolyl oxazol e, ethyl

trlfluoro 3-oxobutyrate and 3-trifluoronethyl -
be gouslnig RyHilding block synthesis of 4-iodomethyl-5-phenyl-2-p-

4- lt@@@ggkbw Hlérlﬁwbt&&ku#ﬁ{%ﬁ@l\gﬁfﬂM@ﬁi@tﬂyléeﬁ%é?é%eg%ave
"Kﬁ gﬁ h égfﬁ@oﬂﬂv? Vﬁéeﬁy thesi s of

4 |odonethyl 5- |sopropyl 15 2-p-tol yl oxazol e, ethyl
4,4,4-trifluoro-3-gxobutyrate and 4- nethylbenzoyl

.chlorlde gave
4-i odonet hyl -
C12HOF3I

| uor onet hyl - 2- p-tol yl oxazol e. 40
(ESI): 368 (M+H+).

10
- C12H9F3INO (367.11), MS(ESI): 368 (M+H™).
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-

15 tolyloxazole, diacetylmonoxime and m-tolualdehyde gave 4-iodomethyl-
5-methyl-2-m-tolyloxazole.

77\

s

20 C12H12INO (313.14), MS(ESH): 314 (M+H™).



Bui I di ng bl ock synthesis according to process D
4- Met hyl - 5- phenyl - 2- p-t ol yl oxazol e 3-oxide 10 12.5 g
of 1-phenyl -1, 2- propanedi one-2-oxi ne and 10 m of
p-t ol ual dehyde are added to 5q17m of glacial acetic:
acid, and HCl gas is introduced for 30 minutes, with

i ce I [

nych SaRpoRy d % BURAHFBIER SRR SRR B ppei2 -

andofyleaxazele. gigcelimpnosimesand Bdriflucnemathexybeszalgehyde gave

I pasirsethit -(3- -

preci pitat Qyi%nggg?ngﬂegﬁpﬁ%@%@? Qgﬁﬁémﬁ@%ﬁ!?s made

al kal i ne using amonia. The m xture is extracted

three tinmes with fin each.case 200 m of

di chl or onet hane~{t he conbi ned organi c phases are dried
—over - MgSO4 -ang -\-t\-e-sol-vent ‘is:then renpved under

pttol yl oxazol e 3-oxide as a white
(265.31), MS(ESI) = 266 (M-H+).

4- nEt hyl ¢+ 5- phenyl - 2- p-t ol yl oxazol e' 3-oxi de are

di s @insom of chloroform 2.4 m of

phosphor us oxychl ori de are added and the mixture 10

is, uder reflux, heated at the boil for 30 m nutes.

The reaction mxture is cooled to OC, the pH is nade
slightly al kaline using ammonia and the mxture is
extCHRHSRBIND233. MYsME(EBI): 38£ankHtRse 100 m  of

et hyl acetate. The conbi ned organi c phases are washed
with water and dried over MSO, and the sol vent then

r erinadegausiicto theduildihgdlesls syrthedisiof 4gilodesndthyiE5-phgngit2-p-

104~ ABhRKAZEE o jirs & 8! AnS-35r Yave
e SR RS St
- 4-1 odonet hyl - 5- phenyl - 2- p-t ol yl oxazol e 20

15 C10H10INO2 (303.11), MS(ESI):304 (M+H™).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, diacetyimonoxime and thiophene-2-carbaldehyde gave
4-iodomethyl-5-methyl-2-thiophen-2-yloxazole.

20

COHBINOS (305.14), MS(ESI):306 (M+H").



Together with 3 g of sodiumiodide, 1.8 g of

4- chl or onet hyl - 5- phenyl - 2- p- tolyl oxazole are, in 150
m of acetone, heated at the boil under reflux for 25
2 hours. After cooling of the rgaction m xture, 300 m

of methyl tent-butyl ether are added, the mxture is

1- phenyl -1, 2- pr&p

o8 S R 2

aoysm’eesgud é-isapriopylgenzadehydeygaye
4 u@mm |L2- Sppdsihedipsinlinexazabe as
l'ight- ye||OM/SO|Id 17HI41INO (375.21), MS(ESI): 376
(MtH+) . Anal ogously to the buil ding bl ock synt hesi's of
4-i odonet hyl - 5- phenyl -2-p 5 tol yl oxazol e,
afedi one- 2- oxi ne and n}anlsaldehyde

- gave 4~ |odonethkl-: 3-net hoxyphenyl) -5-phenyl-oxazol-e.

.10 C17H1440NO2 , MS(ESI): 392 (MtH+).
: Analogou ; bU|Id|ng bl ock synt hesis of
4-i odonel 5- phenyl - 2-p- tol yl oxazol e,

y <"pr opanedi one- 2- oxi me and m ani sal dehyde
4- |odonethyl 5- et hyl - 2- ( 3- met hoxyphenyl ) oxazol e.

515 C13H141NOR2 (343.17), MB(ESI): 344 (MrH+). 20

Amalogously to the building block synthesis of

(?ﬂ@qﬁtll [sér; @em%ﬁﬁbe‘%ﬁ{%ﬁﬂxﬁé%ﬁol ual dehyde

gave 4-i odonet hyl -5-et hyl - 2-p-tol yl azol e. 43

Cli’;t,lkﬂ&@ﬁﬁﬁfgthé uﬂd&ﬁlﬁé&:& sg%@s%%%%do%%ﬁ%oﬂﬁéﬁyla -p-

104. itelybraialpy 4sn9ﬂhwmﬁnt@6p2 Fdiopeya-oximeoard 3-trifluoromethyl-

15

20

1- Bz He Yave ALiBEBARMARISpROPYIR-(84Hfiuoromethylphenyl)-

m ani sal dehyde gave

4- B3 hyl - 5- cycl ohexyl - 2- ( 3- met hoxyphenyl ) oxazol e.
10 Ci?kQOIhDZ (397.26), MS(ESI): 398 (M+H+).

Anal ogously ty the building block synthesis of

4-i odonet hyl - nyl - 2- p-

O\\

C14H13F3INO (395.17), MS(ESI):396 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, pentane-2,3-dione-2-oxime and 3-trifluoromethylbenzaldehyde
gave 5-ethy|—4-iodomethyl—2-(3—triﬂuor_omethy!phenyl)oxazo[e.



tol yl oxazole, 1 -cycl ohexyl- 1, 2-p ro paned 1on
e-2-oxi- nme and p-tol ual dehyde gave

4-i odonet hyl - 5- cycl ohexyl - 2- p-t ol yl oxazole. 15
C17H20O NO (381.26), MS(ESI): §§ (MtHE) . 20

Anal ogously to t he buil ding bl o€k synthesis of

4-i odonet hyl - nyl - 2- p- tol yl oxazol e, '
dlacetylnnnox nme and p-tol ual dehyde gave 4- Iodonethyl
ol yl oxazol e. 44 C12H121 NO (313. 14),

. Anal ogously to the building bl ock
8~ OT"N4- i odgnet hyl - 5- phenyl - 2- p- tol yl oxazol e,
nonoxi me and m ani sal dehyde gave 4-i odonet hyl -
pt hoxyphenyl ) - 5- net hyl oxazol e. 10 C12H121NO2
(329.14), MS(ESI): 330 (M+H+). Anal ogously to the

ng - bl-ock synt hesi s of “4-i-odonet hyl - 5-phenyl -2-p--—-
t ol il oxdzol e, di acetyl monoxi me and 3-bronobenzal dehyde

2- (3-bronophenyl ) - 4-i odonet hyl - 5- et hyl oxazol e. Cl1
HOBr | NO %377 01/ 379. OWP (ESZJ 378/ 380 (M+H+). 20
An&HSBIAEI3INOA 38A el HuMSEERY: 38200+ YNt hesi s of

4 iodonethyl 5- phenyl - 2- p- tononazoIe
%e gous toI tﬂg b%ﬂginﬁ'él&':i lsylrjn%[tgs[irse top Xl—ioggr%?”yﬂgljghde%y!-z-p-
rtmisalomdle,l 4&mylb¢2t7a&f¢2  Stdibhé-pasametdnd @hembﬂek@na
o SPRZRITERYER ol ooy BRoaE-dadBelnyoritoprapyl-

4- o¥deoet hyl - 5- phenyl - 2- p- tol yl oxazol e,
di acet yl monoxi ne and 4-fl uor obenzal dehyde gave
2-(4-fluoro- phenyl)-4- i odom ethyl-5-m et hyl

- oxazol e.

10

15

20

PN
S
N |

C15H18INO (355.22), MS(ESI):356 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, pentane-2,3-dione-2-oxime and naphthalene-2-carbaldehyde
gave 5-ethyl-4-iodomethyl-2-naphthalen-2-yloxazole.

C16H14INO (363.20), MS(ESI):364 (M+H").



10 CH11HOFI NO (317.10), MS(ESI): 318 (M+H+).

Anal ogously to the building block synthesis of

4-i odonet hyl - 5- phenyl - 2-p- 15 tol yl oxazol e,

di acet yl nronoxi ne and 4- net hoxy zal dehyde gave

4-i odonet hyl - 2- (4- met hoxyphenyl*)- 5- net hyl oxazol e. 20
C1l2H121INO2 (329.14), MS(ESI): 330 (M+H+). Anal ogously
"to-the building block synthesis of

4- | dodagously 1 thenbuilding block isyhthiesisaafal-mdomethyl-5-phenyl-2-p-
01 BRI FBRE PefibarRS 3%ibhe 2L SAFREHI Y i EsBIEBYIHER i denyde

gave . . _
4- | RS etyi-dsiodemeihyl-2-(@dsisepiapylphesybexaagimeny| ) - oxaz

50l e. F C12HOF3I NO (367.11), MS(ESI): 368 (M+rH+).

Anal ogously to the huidding block synthesis o

o A--odomet hyl - 5- phepyl = 2-p--tolyl oxazol e,
~di acet y[ nonoxi n@-a d 4-trifluoromethyl benzal dehyde
gave 4-iod onefhylMyS-methyl -2- (4-trifl u

“or onmet hyLpH Oxazol e. 10 C12HOF3I NO (367.11),

MS( ESI) : . Andl ogously to the building bl ock

tol yl dxazol’e, di acetyl nonoxi ne and mtol ual dehyde gave
4-1 odd y 5-net hyl - 2-mtol yl oxazole. 20 C12H12I NO
(313.14), MS(ESI): 314 (M+H+). 47 Anal ogously to the
bui | di ng bl ock synthesis of 4-iodonethyl -5-phenyl -2-p-

t ol BPXGINT €355I 2K RAS(EDN956 (1R+AMY

3-trifluor orrg hox%enz(gséghydgmgavg

4-i odonet hyl - 5-net hyl - 2- (3-trifl uoronet hoxyphenyl ) oxaz
100! eAndogously tOTRRINGRINGINBCH $ynthiBisESI4)-iodBhetMtBiphenyl-2-p-
tolyloxazole, pentane-2,3-dione-2-oxime and 3,4-dimethylbenzaldehyde

gave 2-(3,4-dimethylphenyl)-5-ethyl-4-iodomethyloxazole.

PN

o

15

C14H16INO (341.19), MS(ESI):342 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-2-p-
tolyloxazole, 4-methylpentane-2,3-dione-2-oxime and 4-trifluoromethyl-
20  benzaldehyde gave 4-iodomethyi-5-isopropyl-2-(4-trifluoromethyiphenyl)-
oxazole.



Anal ogously to the building block synthesis of

4-i |l-odomet hyl - 5- phenyl - 2-p- 10 tol yl oxazol e, _
~di-acetyl ronoxi ne- and 5-net hyl f ur an- 2- car bal dehyde gave
-4-iodonethy|-5-nethy|-2-(5-nethyﬂfuran-2-yl)oxazole;
15 C10H10I NO2 (303.11), MS(ESI): 304 ( MtH+). _

Anal ogously to the building block synthesis of

4-i odonet hyl - 5- phen 2-p- tolyloxazole, -

di acet yl mronoxi ne aid t hi ophene- 2- car bal dehyde gave
-2-thioph en-2-yl oxazol e. 20
COHBI NCS - (1 305. 14), SI): 306 (MtH+). 48 Anal ogously

4-i0done‘ 5- phenyl - 2-p- tol yl oxazol e,
di atef ymangxi me and 4-i sopropyl benzal dehyde gave

Cl4HLGANO (341.19), MS(ESI):342 (M+H+). Anal ogously to
t he buil ding bl ock synthesis of SR

4-i odonet hyl - 5- phenyl -2-p- 10 tol yl oxazol e, 4-m et hyl

- pe i i rifl uoromet hyl

be n§g| éﬁl}’/%lé\% g%/%@'i‘?y, MSeES| YBQ@'@IQHWS ' _

4-i odonet hyl - 5-i sopropyl -2-(3-trifluoronethyl phenyl) -
oxazol e. F 15 C14H13F3I NO (395.17), MS(ESI):396 .
(MtHt) . Anal ogously to the building block synthesis. of
4-1i odonet hyl - 5- phenyl - 2- p- tol yl oxazol e, '

pent ane- 2, 3-di one- 2- oxi me and '
3-trifluoronet hyl benzal dehyde 20 gave 5-ethyl -4-iodo m
ethyl-2-(3-trifl uo romethyl phenyl)oxazole. 49
C13H11 F3I NO (381.14), MS(ESI):382 (MtH*). Anal ogously
to the building block synthesis of ' _
4-1 odonet hyl - 5- phenyl - 2-p- tol yl oxazol e,

4- met hyl pent ane-2, 3- di one- 2-oxi ne and 3, 4-di net hyl -



benzal dehyde gave _

2- (3, 4-di nmet hyl phenyl) - 4- |odonethyl 5-1sopropyl -
oxazol e. 10 C15H18I NO (355.22), MS(ESI): 356 (M+H*).
Anal ogously to the building blgek synthesis of

4-i odonet hyl - 5- phenyl - 2-p- 15 t0l yl oxazol e,

-d 2- d
Rl B0 O S e
B Mgy A RS . SR B Baethk- 2 pclohdoxazo-deymethoxy)-
ClGytibhdiartetbajaniie rc3sédd (MrH+) . 50 Anal ogously

to the building b ock synthesi s of

4-i odonet - phenyl - 2-p- tolylg 9l e,

pent ane- 2, one- >-NgAMg&e and 4-j opy! benZaNagHyde

gave —  TBDPSO CO,Me

5--et hyl - H-+odQnmehiBDESFl4- i sopropyhphenyk}ox&k@deeCﬁBu-~-

C15H181NO (355022), MS(ESI): 356 (MrH+). 10 Anailf@dHusly
to the building block synthesis of

4-i odonet hyl - 5- phenyl - 2-p- tol yl oxazol e,

pent ane- 2, 3-di one- 2-oxi ne and 3, 4-dimethyl benza Id

ehyd e gaye

2- (3, 4-di | phenyl f 5- et hyl -¢garodonet &e. 5
C14H161 NO X 19 ESI ) ;342 (MtkH) o Al 5 t
t he'8MSQdi n e k synt }Qﬁé of ds § 2

4- i odonet hyt™ 5- ghe p- \tol yl oxazol e, SN

4- met hyl pent ane- 2,°3- dlone-2-oxine and
4-trifluoronmethyl 20 benzal dehyde gave

4-1i odonet hyl - 5-i sopropyl -2-(4-trifluoronethyl phenyl) -
oxazol e. 51 Cl14H. 13F3I,NO (395.17), MS(ESI): ( MtHH+) .

52 Exanple 1 (S)-39 hyI 2-{[ (1 ,35)1(1 Q
S, 3R)-- h IonxazoI | et N\w/ﬂ\
cyclohexanecar ]an1no}butyr|c EP O cis : o
=N 0 A<
2. TFA
Example 1
0
N
Ox/‘o \E)Lo
R =N 0 AL
Example 1a

separation of
the diastereomers

O
=N 0

e Example 1b

Methyl (1R,3S)/(1S 3R) 3- (tert-butyldmhenyls:Ianyloxy)cyclohexane-
carboxyiate



0 1. NaOwe 1. NaOH | M TBDPSO CO2Me ---- --~ 2. TBDPSCI
cis 2. L-valine G Bu TOTU TBAF 1. NaH, 2. TFA Met hyl
(I R3S)1(1 S,3R)-3-(tert-butyl di phenyl sil anyl oxy

)cycl ohexane- carboxylate 53 0:4 NaOwe O --- TBDPSO
2. TBDPSCI cis 22 g of 6-oxabicycl o[ 3.2.1]octan-7-o0ne

are dissolved in 200 m of nethang and 10% strength
sodi gt hoxi de sol ution is addg il a pHof 10 is
r eaq TreQn ktNeoOMe stirred mt@ﬁperature
for ut es—aRd-&=t hepgppBgal Mzed by addi tion of

di | i dth t trated
u'ndE?er&dEE;SZSf%Qg’&@l he Teat duBd S @ronorved i

gﬁ%%%a/rcfeg %%?1488@[9-7“—’9%@8% ?R/%B |§%@E%F6ﬁﬁ@$anol
--est 119, oaSteanIdih ﬁ@@@nbmethowﬂesselyh@n@ deciunt a ;zld@fﬁﬂ is
of daoredyTHeommaaice, suﬁ%ant%ormémd@%mkéifd?fs@rmlrﬁﬁéyénd

ch rlde

B eLtesy BY afiioR o8 Sl s ean acid) e the aigture is
st |cdr@dn’aaterdamddrea®meﬁ pregsihirer The rbsidlibes arslswetﬂ im &thyl

SRS BHER S EENSD4 BLESN SRBbl SRk iRl ressure

wat gns QTMeé 2 gaih f-hB ettt ester dsiacebloress iy IMs isadidsalied in

??'2&@2@! bﬁdlhﬂﬁﬁ Jrﬁ'lﬁ?r‘fﬁg 4%@'0‘1"’[&* Y&81dPhEndsR cARYBY! 13 g of
imida ole and 1 g of dmethyiam:nopyrldme are added and the mixture is
stirred at room temperature for 12 h. 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 MgSO4, and the solvent is then
removed. This gives 56.8 g of methyl (1R,38)/(1S,3R)-3-(tert-butyl-

15  diphenyisilanyloxy)cyclohexanecarboxylate as a yellow oil. C24H3203Si

(396.61), MS(ESI): 397 (M+H™). -

U‘l

tert-Butyl 2-{[(1R,3S)/(18,3R)-3-(tert-butyldiphenylsilanyloxy)cyclohexane-
carbonyllamino}-(3S)-methylbutyrate

0O .
/O\ 1. NaOH N\)J\
TBDPSO coMe —  ~  TBDPSO : 0\6

cis 2. L-valineOtBu cs o
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36.8 g of (1 R,38)/(18,3R)-3-(tert-butyldiphenylsilanyloxy)cyclohexane-
carboxylic acid are dissolved in 150 ml of isopropanol, and 8 g of NaCH,
dissolved in 50 ml of water, are added. The mixture is heated at 60°C for
1 hour. The reaction mixture is cooled and neutralized by addition of 2N
HCI. The reaction mixture is concentrated under reduced pressure and
extracted three times with in each case 200 mi of ethyl acetate. The
combined organic phases are dried over MgSO4, and the solvent 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 tert-butyi L-valine hydrochloride are
added. At 0°C, 29.1 g of O-[cyano(ethoxycarbonyl)methyleneamino]-
1,1,3,3,-tetramethyluronium tetrafluoroborate are added. After 10 minutes,
the ice bath is removed, and 23.8 g of hydroxybenzotriazole and 61.8 mi of
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in tetrahydrofuran are added. The mixture is stirred at 60°C for 3 h and then
concentrated under reduced pressure, and the residue is purified on silica
gel using the mobile phase n-heptane:ethyl acetate = 5:1 => 1:1. This gives
20 18 g of a white solid. Since this is still slightly impure, 8 g are subjected to
another purification on silica gel. This gives 6.8 g of tert-butyl
2-[((1R,3S5)/(18,3R)-3-hydroxycyclohexanecarbonyl)amino}-3S)-methyl-
butyrate as a white solid. C16H29NO4 (299.4'1 ), MS(ESI): 300 (M+H™).

25 (S)-3-Methyl-2-{[(1R,358)/(18,3R)-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)-
cyclohexanecarbonyllamino}butyric acid
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4.0 g of tert-butyl 2-[((1R,3S)/(1S,3R)-3-hydroxycyclohexanecarbonyl)-
amino]-(3S)-methylbutyrate and 6.3 g of 4-iodomethyl-5-methyl-2-p-

30 tolyloxazole are dissoived in 50 mi of dimethylformamide, and 800 mg of
sodium hydride (60% strength in paraffin oil) are added a little at a time.



phase n-h.eptane:ethyl acetate = 2:1. This gives
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amZ@]oiylggzohﬁ Yimetboxayaohexarecartpnyflamino}butyric acid from
4- iE3AMBIe Y tarr b8 REBYIat€d By chiral HPLC. This gives (S)-3-methyl-
2-{[(1R,38)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexanecarbonyl}-
amino}butyric acid (Example 1a) and (S)-3-methyl-2-{[(1S,3R)-3-(5-methyi-
20  2-p-tolyloxazol-4-ylmethoxy)cyclohexanecarbonyllamino}butyric acid
(Example 1b) as colorless lyophilizate. (Chiralpak AD/34 250x4.6; mobile
phase n-heptane:ethanol:methanol = 20:1:1+0.1% trifluoroacetic acid;
(S)-3-methyl-2-{[(1R,3S)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)-
cyclohexanecarbonyljamino}butyric acid (Example 1a), Rt = 4.9 min;
- 25 (8)-3-methyl-2-{[(15,3R)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)-
cyclohexanecarbonyllamino}butyric acid (Example 1b), Rt = 5.7 min).

Example 2

(8)-4-Methyl-2-{[(1R,38)/(1S,3R)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)-
30 cyclohexanecarbonyllamino}pentanoic acid

Analogously to Example 1, (1R,3S5)/(13,3R}-3-(tert-butyldiphenylsilanyl-

oxy)cyclohexanecarboxylic acid, 4-iodomethyl-5-methyl-2-p-tolyloxazole

and tert-butyl (L)-leucine hydrochloride gave the diastereomer mixture

(S)-4-methyl-2-{[(1R,3S)/(1S,3R)-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)-
35 cyclohexanecarbonyllamino}pentanoic acid.
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Example 4
(S)-2-{[(1R,38)/(18,3)-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclo-
hexanecarbonyllamino}-3-phenylpropionic acid

Analogously to Example 1, (1R,38)/(18,3R)-3-{tert-butyldiphenyl-
silanyloxy)cyclohexanecarboxylic acid, 4-iodomethyl-5-methyi-2-p-tolyl-
oxazole and tert-butyl (L)-phenylalaninelanine hydrochloride gave the
diastereomer mixture (S)-2-{[(1R,3S)/(1S,3)-3-(5-methyl-2-p-tolyloxazol-
4-yImethoxy)cyclohexanecarbonyllamino)-3-phenylpropionic acid.
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Anal ogously to Exanple 1, (1 R 3S)/(l
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Analogously to Example 1, (1R,3S8)/(1S,3R)-3-(tert-butyldiphenylsilanyl-
oxy)cyclohexanecarboxylic acid, 4-iodomethyl-5-methyl-2-p-tolyloxazole
and tert-butyl (D)-valine hydrochloride gave the diastereomer mixture

20  (R)-3-methyl-2-{[(1R,38)/(18,3R)-3-(5-methyl-2-p-tolyloxazo!-4-ylmethoxy)-
cyclohexanecarbonyi]amino}butyric acid.

o\ f
=N

C24H32N205 (428.53), MS(ESI): 429 (M+H").
25 |
Example 7
(8)-1-{(1R,38)/(1S,3R)-3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-yl-
: methoxy]cycIohekanecarbbnyl}pyrrolidine-2-carboxylic acid
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10 Example 8
(S)-1-[(1R,38)/(18,3R)-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)-
cyclohexanecarbonyl]pyrrolidine-2-carboxylic acid
Analogously to Example 1, (1R,38)/(18,3R)-3-(tert-butyldiphenylsilanyl-
oxy)cyclohexanecarboxylic acid, 4-iodomethyl-5-methyl-2-p-tolyloxazole

15  and tert-butyl (L)-proline hydrochioride gave the diastereomer mixture
(S)-1-[(1R,38)/(15,3R)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclo-
hexanecarbonyl]pyrrolidine-2-carboxylic acid.

C24H30N205 (426.52), MS(ES!): 427 (M+H").
20 '
' Example 9 |
(S)-2-({(1R,38)/(18,3R)-3-[2-(3-Methoxyphenyt)-5-methyloxazol-4-yl-
methoxy]cyclohexanecarbonyl}amino)-3-methylbutyric acid
Analogously to Example 1, (1R,3S)/(1S,3R)-3-(tert-butyldiphenylsilanyl-
25 . oxy)cyclohexanecarboxylic acid, 4-iodomethyl-2-(3-methoxyphenyl)-
-~ 5-methyloxazole and tert-butyl (L}-valine hydrochloride gave the
.. diastereomer mixture (8)-2 ({(1R 35)/(1S,3R)-3-{2-(3-methoxyphenyl)-
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diastereomer mixture (S)-2-({{1R,3S)/(13,3R)-3-[2-(3-bromophenyl)-
- 5-methyloxazol-4-ylmethoxylcyclohexanecarbonyl}lamino-3- methylbutyrlc

acid.
0O
og/\o N\a)\o
=N cis O A
..15 Br

C23H29BrN205 (493.40), MS(ESI); 493 (M+H").

Example 11
(S)-3-Methyl-2-({(1R,38)/(18,3R)-3-[5-methyi-2-(3-trifluoromethylphenyl)-

20 oxazol-4-ylmethoxylcyclohexanecarbonyl}amino)butyric acid
Analogously to Example 1, (1R,38)/(18,3R)-3-(terf-butyldiphenylsilanyl-
oxy)cyclohexanecarboxylic acid, 4-iodomethyl-2-(3-trifluoromethylphenyl)-
5-methyloxazole and teri-butyl (L)-valine hydrochloride gave the

. diastereomer mixture (S)-3-methyl-2-({(1R,3S)/(1S,3R)-3-[5-methyl-

25  2-(3-trifluoromethylphenyl)oxazol-4-yimethoxy]cyclohexanecarbonyl}-
amino)butyric acid. :
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C26H36N205 8456.59), MS(ESI): 457 (M+H").
The diastereomer mixture (S)-2-{[(1R,3S)/(1S,3R)-3-(5-isopropyl-2-p-

15 tolyloxazol-4-ylmethoxy)cyclohexanecarbonyl]lamino}-3-methylbutyric acid
from Example 12 can be separated by chiral HPLC analogously to
Example 1. This gives (8)-2-{{(1R,3S)-3-(5-isopropyl-2-p-tolyioxazol-
4-ylmethoxy)cyclohexanecarbonyl]amino}-3-methylbutyric acid
(Example 12a) and (S)-2-{[(1S,3R)-3-(5-isopropyl-2-p-tolyloxazol-4-yl-

20  methoxy)cyclohexanecarbonyllamino}-3-methylbutyric acid {(Example 12b)
as colorless lyophilizate. |

Example 13

(S)-2-({(1R,38)/(18,3R)-3-[5-Iscpropyl-2-(3-methoxyphenyl)oxazol-4-yl-
25  methoxy]cyclohexanecarbonyl}amino)-3-methytbutyric acid

Analogously to Example 1, tert-butyl 2-[{((1R,3S)/(1S,3R)-3-hydroxy-



5-met hyl oxazol e and tert-butyl (L)-valine

hydrochl ori de gave the diastereonmer m xture
(S)-3-nmethyl-2-({(1 R3S)/(l S 3R-3-[5-methyl 25
2-(3-trifluoronethyl phenyl ) oxazgl - 4-yl met hoxy] cycl ohex
anecar bonyl } - am no) butyric acid. 60°/\ Ncis O/ . F

gz?cgﬁ%?cg%%ggcég%%éyl %r}:ino’i{?ég)gme:thyétggtyr(al}/g EI;%! '4-i%>égﬁpe!tﬁyl~l 2
S, 3R|3-trdtbaxypbens)B-isdpropyitxazokagnle the \disgehuygr mixture

cyciQhge ] - 3- I ri ¢ acid

e S e B ARt Rop P Ly et oxazol-4-y-

2[ (I'OQ8&QX&I)CYGIQBeM{)e@hWIWno)—3—methy|butyric acid. (Example 13)
am nol - (3S) - et hyl butyrate and

yl phenylyY-5-i sopropyl oxazol e

I Xt N e 10 2-{[(1 R3S 1(1

ol ¥ oxaol - 4-yl met' hoxy) -

}-3-inet hyl butyric acid

5 . C26H36N205~8456.59), MS(ESI): 457

The di astereoner mxture (S)-2-{[(1 R 3S)/ (I

(5-1sopropyl -2-p 15

; - 4-yl met hoxy) cycl ohexanecar bonyl ] am no} - 3- m

ric acid from Exanple 12 can be separated by

chiral HR.C anal ogously to Exanple 1. This gives

5(S)-2-{[(1 R, 3S) - 3- (5-i sopropyl - 2- p-tol yl oxazol -

g;@%@g;{%?ggmggﬁﬁé L@_ﬂ_‘r&o} -3-net hyl butyric

S, e diag®réaropr oyxtLr2(G)-2-0( YR BH 68 ;3R )y3-[RBopropyl-

Z‘E?%P%‘E’f?é%%@“%é@ﬁfﬁ}?p%%ﬁ%@ﬁﬁvcﬁaﬁﬁéﬁ%%@% ioe)
13 Jrmethylbytync peiddyom Example 13 can be separated by chiral HPLC
10S, 3Raichdiuety RIRXARYle-£-This BREEEY.LOEAR, 39X828lisdbrdbyi-
2-(3-methoxyphenyljoxazol-4-yimethoxylcyclohexanecarbonyllamino)-
3-methylbutyric acid (Example 13a) and (S)-2-({(18,3R)-3-[5-isopropyl-
2-(3-methoxyphenyl)oxazol-4-yimethoxylcyclohexanecarbonyl}amino)-
3-methylbutyric acid (Example 13b) as colorless lyophilizate.

15
Example 14
(S)-2-({(1R,38)/(18,3R)-3-[5-Isopropyl-2-(3-methoxyphenyl)oxazol-4-yl-
methoxy]cyclohexanecarbonyllamino)-3-methylbutyric acid

: Analogously to Example 1, (1R,3S)/(18,3R)-3-(tert-butyldiphenyisilanyl-

20  oxy)cyclohexanecarboxylic acid, 4-iodomethyl-2-(3-methoxyphenyl)-

' 5-isopropyloxazole and tert-butyl (L.)-valine hydrochloride gave the
diastereomer mixture (S)-2-({(1R,3S)/(18,3R)-3-[5-isopropyl-2-(3-methoxy-
phenyloxazol-4-yimethoxy]cyclohexanecarbonyllamino)-3-methylbutyric
acid.

O
A S
| N0

cis 0



25 nmet hoxy] cycl ohexanecar bonyl } am no) - 3- net hyl butyric
acid Analogously to Exanple 1, tert-butyl 2-[((1

R 3S)/(l S, 3R)-3-hydroxy 61

cycl ohexanecar bonyl ) am no] - (3S) ;{ret hyl butyrate and

4-i odonet hyl - 2..(3-nmet hoxyphe ) - 5-i sopropyl oxazol e

RSB B R s (1,0 1),

- met hoxy] cycl ohexanecar bonyl } am no) - 3- net hyl butyric

[ | 13) 0 C26H36N206 (472.59 ESl
Zgééfﬁk@i:m e 13) ( ), ( )

The di astereonmer m xture (S)-2-(

R 383 (RIS BR) r%b’bﬁibMﬁlthoxyphenyi) 5 tnﬂuoromethyloxazol-él—
- (EWHWE}@E%%- @aﬁéh{&ﬁ@%ﬂlﬁd& ﬁpsé@necar bo

nyl }am no C rom 3 can

o2 Aanedauelv e Eremia . taet butyo Sk iR A S IR B Bxdiabe
1 JWI@@daneaamahEQaﬂd ol-(BS ﬁ)et Ib&tytste R lodomethyl-

oy ZATRPSBIER P E?'ig?r?reeﬁwre @%ad?eﬁéé panegEe

( S) mere((B)2-FRR,38)/%1 8 3B [RH{3-methoxyphenyl)-5-

1 T b TR SR By AR
col@eﬂwwtmcopﬂm i zate. 15 Exanple 14 (S)-2-({(1

R, 3S
S: 3R3{F FI sopr .@ (3- rret\:ﬁ%/phenyl ) oxazol - 4-yl -
met hoxy] exape honyIn.ani o) - 3- et hyl butyric
arggousDy to Exaypl e @ R 39)/ (I

S, 3R) - 3\(Lgf t- butyl disphedyl sii anyI 20
oXY) cycl ohexanecar boxyli € |

- 3-Y 5-i sopropyl - 2- ( 3- net hoxy-
phenyl ) oxazol - 4- yl net hoxy] cycl ohexanecar bonyl } am no) - 3
-met hyl butyric acid. 25

C24H29F3N206 (498.50), MS(ESI): 499 (M+H").

The diastereomer mixture (S)-2-({{1R,38)/(1S,3R)-3-[2-(3-methoxyphenyl)-
15 5-trifluoromethyloxazol-4-yimethoxylcyclohexanecarbonyl}aming)-3-methyl-

- butyric acid from Example 15 can be separated by chiral HPLC

analogously to Example 1. This gives (S)-2-({(1R,3S)-3-[2-(3-methoxy-

phenyl)-5-trifluoromethyloxazol-4-ylmethoxylcyclohexanecarbonyl}amino)-

3-methylbutyric acid (Example 15a) and (S)-2-({(1S,3R)-3-[2-(3-methoxy-
20 phenyl)-5-trifluoromethyloxazol-4-yimethoxylcyclohexanecarbonyl}amino)-

3-methylbutyric acid (Example 15b) as colorless lyophilizate.

-Example 16
(S)-3-Methyl-2-({(1R,3S)/(1S,3R)-3-[5-triflucromethyl-2-(3-triflucromethyl-
25 phenyl)oxazol-4-ylmethoxy]cyclohexanecarbonyl}amino)butyric acid
Analogously to Example 1, tert-butyl 2-[((1R,3S)/(1S,3R)-3-hydroxy-
cyclohexanecarbonyl)aminol-(3S)-methylbutyrate and 4-iodomethyl-
2-(3-trifluoromethyiphenyl)-5-trifluoromethyloxazole gave the diastereomer
mixture (S)-3-methyl-2-({(1R,38)/(18,3R)-3-[5-trifluoromethyl-2-(3-trifluoro-
30  methyiphenyljoxazoi-4-ylmethoxylcyclohexanecarbonyl}amino)butyric acid.



62 C26H36N206 (472.59), MS(ESI): 473 (MtHt) . Exanpl e
15 (9)-2-({(1 R 3S) 1(!I
S 3R) - 3-[ 2- (3- Met hoxyphenyl ) - 5-trifl uoronet hyI oxazol -
- .5 yl met hoxy] cycl ohexanecar boryg } am no) - 3- net hyl
butyric acid Analogouslyto Exaripl e 1, tert-butyl
2-[(( R )/(I hydr oxy-

: no] - (3S)@net hyl butyrate and
oxympeny )-5-trifl -

s) Stepeonmer -~ m xture
,39)/ (I S, 3R)l- 3-[2- (3- net hoxyphenyl )-5 10
trifluorpmet hyl oxaz&8E 4- ) nethexy] cycl ohexanecar bony! }
am n -8 nethyl butyric acid. 1= / o 0 C24H29F3N206

MS(ESI): 499 (MtH+). The di astereoner .
8)2({(1 R3S)/(|
[ 2- (3- met hoxyphenyl ) - 15
5-triflug et hyl oxazol - 4-yl met hoxy] cycl ohexanecar bony
|'}am nO)g 3-net hyl - butyric acid from Exanple 15 can be
separated by chiral HPLC anal ogously to Exanple 1.
Thi @2@!1-[%56!@89)52(5(3{3(43)3/\3&8[3 53!? (1g9+k).hoxy -

pheﬁ;t()% 2r:1“ %érbbm V%Igf"reé [(‘%L—?ffﬁ%tﬂp (gcﬁg@‘()&(a 2 )SB Tg?rxfﬂﬂ)ro
anorn(ag, 2= (@{t(lf[ug'qgmgthglppgn:(lanagph@w“gmoxy]cyclohexane-
aoheéafbam ’Lirﬁinﬁ b{ﬁw@s&m}&% Mmﬁreyi GTE%HE‘ géxsbﬁéfét%% %’E‘airal

 ae PR 4 Erampl 1 ShiS phes 16 - 3-methyl2-(( TR 38
( S)3-f- N‘EILbdemétt(y{—(Zl(SF{rlﬂ@t)!/ohﬁethylphenyl?oxazol-4-y!methox
phe@ﬂ fioxaobbarpolihaalivife peikExaBet B B sTmathy-
t yr2-¢{( B8i3R)-3-[5-trifluoromethyl-2-(3-trifluoromethylphenyl)oxazol-4-yl-
10 methoxyjcyclohexanecarbonyllamino)butyric acid (Example 16b) as
colorless lyophilizate.

Example 17

(S)-3-Methyl-2-{[(1R,38)/(1S,3R)-3~(2-p-tolyl-5-trifluoromethyloxazol-4-yl-
15 methoxy)cyclohexanecarbonyllamino}butyric acid

Analogously to Example 1, tert-butyl 2-[((1R,3S)/(1S,3R)-3-hydroxycyclo-

hexanecarbonyljamino]-(3S)-methylbutyrate and 4-iodomethyl-2-(4-methyl-

phenyl)-5-trifluoromethyloxazole gave the diastereomer mixture

(8)-3-methyl-2-{[(1R,38)/(1S,3R)-3-(2-p-tolyl-5-trifluoromethyloxazol-4-yl-
20  methoxy)cyclohexanecarbonyllamino}butyric acid.

F
Flp 0
PN
—N cis O /'\

' CZ4H29F3N205 (482.50), MS(ESI): 483 (M+H").
The diastereomer mixture (S)-3-methyl-2-{[(1R,3S)/(1S,3R)-3-(2-p-tolyl-
5-trifluoromethyloxazol-4-ylmethoxy)cyclohexanecarbonyllamino}butyric



Anal ogously to Exanple 1, tert-butyl 2-[((1 R 3S)I(1
- S, 3R) - 3- hydr oxy-

cycl ohexanecar bonyl ) am no] - (3S) - net hyl butyrate and

4-1i odonet hyl -

2-(3-trifluoronethyl phenyl)-5- &4 1 uor omet hyl oxazol e

58 Hort XS AT oo e Gatedl by B Yol Canfltipusiygo
‘et byamphkent. 15h13 GWB{S) ~Brmiethyb2y(] dmﬁhwmwwﬂt@m
R b S i

(S) cEatampleﬂT R-msihl-2-§ 1S:FR B 3§(B-p-talyltdtsiflgoromethyl-
gret fxatol-4 Iﬁ%tﬁd)dy dyéﬁih‘éﬁhﬁéfélrbon lamlnoébutyrlc acid

: gg?%é@nﬁm;&%‘i‘ge SQQ’B‘)‘/'%%%&&Q%JI e 16 -can be -

separated by chiral HPLC anal ogously to Exanple 1.
Thiéxgi \ﬁfs S)-3-methyl-2-({(1 R 39)-

3-[5° romet hyl - 2- (3-trifl uoronet hyl phenyl ) oxazol

- 4- (8¢ Medbryl{2-{[(AR, BB M BB 63 tﬁenlyédmn@lbmamlé-meihoxy)-

?[@4 1S 3 R-3-

I "éﬁ%ﬁ%@%ﬂm@‘@}‘?ﬁ?ﬁg% (Eg m et hy{ )g h en

y| &a&lgggusmi@Exgmple tert-butyl 2- [((1R3S ¥(18,3R)-3-hydroxycyclo-
Wti‘i@?@(‘]e‘ééﬂi éﬁﬂﬁﬂf{BB?ﬁYéth BuBPARUHNY 4 Sodtsthéth 5-2 {4 methyi-

(S) &%’w&%yﬁegﬁéﬁ@qé{gﬁ?%@qdé hrlelolmzearltn%xture met yl-
R) B{[(PRi3I) 81 3R)-3-(5-phenyidvptibijiaxeaobiimethoxiyclohexane-

SRR LT B

) 1(1S, 3R) - 3- hydroxycycl o-

yl - p hem yl)-5-trifl uoro
e di eoner m xture

Ty [ (] > o)
S,SR)-QQ -tol yl - -trlflumorrethyloxazol 4-yl 20
nmet hoxy) @I ohexaneCar anyJ/]’?m] no}butyric acid. F F

~ C29H34N205 (490.60), MS(ESI): 491 (M+H").
The diastereomer mixture (S)-3-methyl-2-{{(1R,3S)/(18,3R)-3-(5-phenyl-
2-p-tolyloxazol-4-ylmethoxy)cyclohexanecarbonyflamino}butyric acid from
20 Example 18 can be separated by chiral HPLC analogously to Example 1.
- This gives (8)-3-methyl-2-{[(1R,38)-3-(5-phenyl-2-p-tolyloxazol-4-yl-
methoxy)cyclohexanecarbonyllamino}butyric acid (Example 18a) and
(S)-3-methyl-2-{[(1S,3R)-3-(5-phenyl-2-p-tolyloxazol-4-yimethoxy)-
_ cyclohexanecarbonyl]lamino}butyric acid (Example 18b) as colorless
25  lyophilizate.

| Example 19
(S)-2-({(1R,38)/(18,3R}-3-[2-(3-Methoxyphenyl)-5-phenyloxazol-4-yl-
methoxylcyclohexanecarbonyl}amino)-3-methylbutyric acid

30 Analogously to Example 1, (1R,3S)/(1S,3R)-3-(tert-butyldiphenyi-

' siiany!oxy)cyciohexanecarboxylic acid, 4-iodomethyl-2-(3-methoxyphenyl)-



-- | 0 C24H29F3N205 (482.50), MS(ESI): 483 (MrH+).
The di astereoner mxture (S)-3-nethyl-2-{[(1 R 39)I(1
S,3R)-3-(2-p-tolyl-

. 5-trifluoronethyl oxazol - 4-yl methoxy) cycl ohexanecar bony
| ]am no}butyric 64 acid from nple 17 can be

| .Srﬁf%g‘bﬁé QR B 1o EE ) ARV QRR Rlokolionidd 3E0E e
sc@s gre(ozncpr mityre- (6){2r~ﬁ{f1|R188af{1S 3R)- 3 -[2-(3-methoxyphenyl)-

et |
e e A
3RA%-(2-p-tolyl-5-trifluoromethyl 5
oxazol - 4- yffet hoxy) cycl ohexanecar bonyl ] am no} butyric

acid .. e 17b) as. colorles Iyophlllzate
: %) - 3- Met (1R S)/(I .
- 2- on zol }4- yInEthoxy) 10
e\ i P

tyr c a® d Anal ogously to

R 8S)/(1
hyangxycycl o- //§‘\

3 ar bonyl ) am noj - f§S) met hyl butyrate and
i sdogret hyl - 2- (4- net hyl - phenyl ) - 5- phenyl oxazol e gave
the d|{astereomer m xture (S)-3-nethyl- 2-{[(1 R 3S)/ (!
S, 3RI@3- ( 5- phenyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cycl ohex
5ane? 15 car bonyl ] am no}butyric acid. C29H34N205

( 4TRIHDANIEE B0, 60)4MS§H@1?445) 7 (e ast er eoner

m xture (S)-3-nethyl R 3 )/(I

S, 3R) - 3- (5- phenyl -

2 ;Exanhgllecﬁthzol 4-yl met hoxy) cycl ohexanecar bonyl ] am no}

ch| r%?fq-@ﬁé(,gs a}%gl Ogoﬁg I[E)i? wé&'&@%‘?@%”bg?ﬁﬁgg%%gg'ﬁy

10 Synq;hmgy]ﬁmloize){qn@garbonyl}ammo) 3-methylbutyric acid

R,
Ej?%i duanpd I oh exan@cg té%’?ﬂ“ﬁwlﬁ@%%’ 13 3R& 3ah ydroxycyclo-
fa'yy aReinol-& @tq epd 4 -iodomethyl-

s 2RB- :aefr’sbprleawn-smhw@kyicﬂé 3a0é tHe HladRIrBEME! mixture
(S)-2-({(1R,38)/(18,3R)-3-[2-(3-methoxyphenyl)-5-ethyloxazol-4-yi-
15 methoxy]cyclohexanecarbonyllamino)-3-methylbutyric acid.

C25H34N206 (458.56), MS(ESI): 459 (M+H").
The diastereomer mixture (S)-2-({(1R,3S)/(1S,3R)-3-[2-(3-methoxyphenyl)-
5-ethyloxazol-4-ylmethoxy]cyclohexanecarbonyl}amino)-3-methylbutyric
20  acid from Example 20 can be separated by chiral HPLC analogously to
Example 1. This gives (S)-2-({(1R,3S)-3-[2-(3-methoxyphenyl)-5-ethyl-
oxazol-4-ylmethoxylcyclohexanecarbonyllamino)-3-methylbutyric acid
(Example 20a) and (S)-2-({(1S,3R)-3-[2-(3-methoxyphenyl)-5-ethyloxazol-
4-yimethoxy]cyclohexanecarbonyl}amino)-3-methyibutyric acid
25 (Example 20b) as colorless lyophilizate. '



- cycl ohexanecar bonyl ] am no} butyric acid (Exanpl e 18b)
- as colorless 25 lyophilizate. Exanple 19 (S)-2-({(1

R 39)/ (I

- S, 3R) - 3-[ 2- ( 3- Met hoxyphenyl ) - Se%henyl oxazol - 4-yl -
‘met hoxy] cycl ohexanecar bonyl } ammo) - 3- met hyl butyri c

acid 30 Anal ogously to Exanple 1, (1 R 3S)/(l
S,3R)-3-(tert-butyl di phenyl -

si | BX3mplg/ Lty cl ohexanecar boxyl ic acid,

A @Qﬂﬁi 22 (R %?/QFB( éth?ﬁz-g)-t% Iyloxazol-4-ylmethoxy)-

5- phenyl oxazol

hy df %@P@%GTEQOE]Q"H@O}W%@& @F'Qorrer m xture

5 S)Aﬁalb?édslﬁt@é)(émble‘ﬂ MBH=Butl 21( ﬂw@)ﬁo@s?ﬂ)@h Ydroxy-

Rk A S A 3o P -

VB(rBEthylpHEdW! ¢ vethyjoxaEsngd e the d@te%érﬂnl’ﬂt&@(% -B-methyl-

SR S SR e e

20

25

ut warb@n aingfmityipacitdy to Exanple 1, tert-butyl

2-[((4.R 39 1(1 R) - 3- hyglr oxycycl o-

hexanechar bonyl ) o] - (3S)f net hyl butyrate and

4-1i odg 02- w';)jm@nyl) 5- et hyl oxazol e gave
I8 reomer @ xpure: (S)-2-({(1 R3S 1(1

S, 3R) - 3-[ 2- ( 3- met hoxyphEny ) - 5- et hyl oxazol - 4-yl 15

cycl ohexanecar bonyl } am no) - 3- net hyl butyric
C25H34N206 (458.56), MS(ESI): 459 (MrH}). The

) - 3-[ 2- ( 3- met hoxyphenyl ) -
It y ecar bonyl }am no) -3
_ ng?{sfrh% éb 5(42% 565, QXS GYFAP PR¥ARS
The dlastereomer mixture (S)-3-methyl-2-{[(1R,38)/(18,3R)-3-(5-ethyl-
2-p-tolyloxazol-4-ylmethoxy)cyclohexanecarbonyl]lamino}butyric acid from
Example 21 can be separated by chiral HPLC analogously to Example 1.

16 This gives (8)-3-methyl-2-{{(1R,3S)-3-(5-ethyl-2-p-tolyloxazol-4-ylmethoxy)-

cyclohexanecarbonyl]lamino}butyric acid (Example 21a) and (S)-3-methyl-
2-{[( 18,3R)-3-(5-ethyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexanecarbonyl]-
amino}butyric acid (Example 21b) as coloriess lyophilizate.

Example 22
(8)-2-({(1R,38)/(18,3R)-3-[2-(3-Methoxyphenyl)-5-cyciohexyloxazol-4-yl-
methoxy]cyclohexanecarbonyl}amino)-3-methylbutyric acid

Analogously to Example 1, tert-butyl 2-[((1R,3S)/(1S,3R)-3-hydroxycyclo-
hexanecarbonyl)amino]-(3S)-methylbutyrate and 4-iodomethyl-
2-(3-methoxyphenyl)-5-cyclohexyloxazole gave the diastereomer mixture
(S)-2-({(1R,38)/(18,3R)-3-[2-(3-methoxyphenyl)-5-cyclohexyloxazol-4-yl-
methoxy]cyclohexanecarbonyl}amino)-3-methylbutyric acid. '



20 acid from Exanpl e 20 can be separated by chiral
HPLC anal ogously to Exanple 1. This gives (S)-2-({(1
R, 3S) - 3-[ 2- ( 3- et hoxyphenyl ) - 5- et hyl -

oxazol - 4-yl met hoxy] cycl ohexane?} bonyl } am no) - 3- net hyl
butyric acid (Exanple 20a) an '

1S, 3R) - 3-[ 2- ( 3- net hoxyphenyl ) - 5- et hyl oxazoi -
xy] cycl ghexanecar bonyl } am no) - 3- net hyl

2 anpl e 20b) as col orl ess

~ lyophi | jzate. a \/ﬁ; (S)-3-Methyl-2-{[(1

S: 3R) - 3=£1%- et hyl eif- petwoxazol 4-yl met hoxy) -

ple 1, tert- butyl [((1 RSS)/(I
S; 3R) hydroxy R
.. cycl ohexanecar bonyl )am noj - ( 3S) - net hyl butyrat e. and
4 |odon¢thyl 2-(4- nethylphenyl) 5 ethyloxazole gave
e _di astereoner m X é - 2-{[(1 R 3S)/ (I
S 3@?9§4@B‘2Q&{)5I12255d M@I@ Bx@i%l(MZt )-met hoxy) cycl ohexa

ne The et %WMYS)E iﬁ sﬂ@s@‘é ‘tﬁ'%@i?nethoxyphenyl)

e s S
Sgu {blltph(y hoixiefrarh-Exkarh plet 23 bg@e@h@t@dwmtehbﬂl’]_wn no}
ni Sy 10 ERGInelEFL PiE ot 18 BB @ttt athony-
( S)pl’mnyé)twaclgh{a{q(lgxazol 4-ylmethoxy]- cyclohexanecarbonyl}am[no)
cy?}néh IEU%IPHSE@ fkérﬂhb%%l‘éﬁy“ A g{?{%}%ﬁﬁ%ﬁg nsethoxy-
andP eg;) -ﬁg@ﬁ exylg)n -41y methoxy]cyclohexanecarbonyl}ammo)
10S, ?\B}néihf{lﬁuﬁ,ﬁnb)dmo?i&érﬁbbé D5V CtﬂoMéﬁWBgNMiQﬂéd ohexa

necar bonyl ] - am no}butyric acid (Exanp
colorless lyophilizate. 20 Exanple 22 (S)-2- ({(1

R, Byarple 23

et M\f*%@ SIS b OB il

acimehexy @lmeyanacaibamd]aémmp}méymc Boidyl 2-[((1

15R 3 dibdosiy B Exapl 9XERUSHIr 2-[((1R,38)/(1S,3R)-3-hydroxy-
cyclohexanecarbonyl)aminol-(35)-methylbutyrate and 4-iodomethyl-
2-(4-methylphenyl)-5-cyclohexyloxazole gave the diastereomer mixture
(8)-3-methyl-2-{[(1R,3S5)/(1S,3R)-3-(5-cyclohexyl-2-p-tolyloxazol-4-yl-
- methoxy)cyclohexanecarbonyl]lamino}butyric acid.

20
: C29H40N205 (496.65), MS(ESI): 497 (M+H").
The diastereomer mixture (8)-3-methyl-2-{[(1R,3S)/(1S,3R)-3-(5-cyclo-
hexyl-2-p-tolyloxazol-4-yimethoxy)cyclohexanecarbonyllamino}butyric acid
from Example 23 can be separated by chiral HPLC analogously to
25 Example 1. This gives (S)-3-methyl-2-{[(1R,3S)-3-(5-cyclohexyl-2-p-tolyl-
oxazol-4-ylmethoxy)cyclohexanecarbonyllamino}butyric acid



hexanecar bo n yl)am noj-(3 S)-methyl b utyr'afe and -

- 4-i odomet hyl 25

2- ( 3- net hoxyphenyl ) - 5- cycl ohexyl oxazol e gave the
di astereonmer m xture (S)-2-({ R, 3S)/ (I
S, 3R) - 3-[ 2- ( 3- met hoxyphenyl ) - 5-Cycl ohexyl oxazol - 4-yl -

i (s SR RT3 A S AR s TR E A B1qi-

coI otedzek4- ylmemmxy)cyalo@exmwbmﬂhm:smmm)q agib( ESI ) :

R st e (92 ((C

5 cycl ohexyl oxazol - 4-yl net hoxy] cycl ohexanecar bonyl } am

5no)E)3a mpldg4- butyric acid from Exanple 22 can be

Ty G0 @éﬁ%@é 302 Ve SR PSRl Mg BOw Bydloexane-

phemarb&anyﬂ}aamnb}dyebohbmm@rbéxyhlcrmmoxy] - cycl ohexanecar
bonyl } am 3-nmet hyl butyric acid anpl e 22a) and
(S)-2-({( , 3R) - 3k ’[‘EE’H(S met hoxy- N .
phemgpbie tojexy 41ybrset hoxXyhey ckahexanecar b
onyl } am n@? Exarrplxzelfoﬁga%%) 3- Met hyl €2-{ (38) I (1

S, 3R) - 3- (5- cycl ohexyl - 2- p-tol yl oxazol - 4-y

met hoxy) cycl ohexanecar bonyl ] am no} but yri c aC| d 15

Anal ogously to Exanple 1, tert butyl 2-] 3S) /(I

cycl of&anecar bouy

10

15

20

S, 3R) - 3- hydr oxy-

S) - net hyrlbu’t@ﬁe and

4-i odonet hyl -- 2- (4mget enyl ) - 5-cycl ohexyl oxazol e
gave the dlastereomerc?n Pe  (S)-3-nethyl - 2{[(1
R 3S) /(1 S, 3R -3-(5-cycl ohexyl -2-p-tolyl oxazol -

met hoxy) cycl ohexagecar bona/l ] am no} butyr| C aci 20 O

ON~'OC|so ?l |

Analogously to Example 1, (1R,3S)/(1S,3R)-3-(tert-butyldiphenylsilany}-
oxy)cyclohexanecarboxylic acid, methyl 1-aminocyclohexanecarboxylate
hydrochioride and 4-icdomethyl-5-methyl-2-p-tolyloxazole gave the
racemate methyl 1-{[{(1R,35)/(1S,3R)-3-(5-methyl-2-p-tolyloxazol-4-yl-
methoxy)cyclohexanecarbonyllamino}cyclohexanecarboxylate.
C27H36N205 (468.60), ), MS(ESI): 469.

1-{I(1R,38)/(15,3R)-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexane-

carbonyllamino}cyclohexanecarboxylic acid .
0
0 N 0
Qo -
N Cis le)

/O\’(O
N P
Q 8]
o)ﬁ/.

—=N cs g

500 mg of the racemate methyl 1-{[(1R,38)/(1S,3R}-3-(5-methyl-2-p-tolyi-
oxazol-4-ylmethoxy)cyclohexanecarbonyl]lamino}cyclohexanecarboxylate



- C29HAON205 (496.65), MS(ESI): 497 (MtH+). The
di astereoner mxture (S)-3-nmethyl-2-{[(1 R 3S)/ (I
S, 3R) - 3-(5-cycl o-
hexyl - 2- p-t ol yl oxazol - 4-yl net h%gy) cycl ohexanecar bonyl ]
am no}butyric acid from Exampl"& 23 can be separated

(58 diople 1R BpRRbYahBL SR AT oS e
ox dZdergef} mmﬁhamytpc@a berted mt the bohfdr [Taddnddiowing ¢
ac'%ﬁ%li%ﬁmltﬁ 2&Bﬁbl %HQ o@%%m? pHBLEN sepdrbitel off and the

ox BIeous phase Hr“gﬁ%(%%}@ﬁ é‘N@ﬁéﬁ%%WﬁBﬁW?dhﬁﬁ%? Bamyrefethyl
| 5aCla‘tetétEX"ﬂﬁ@ cembiind @@a‘ﬁﬂi StidRSSark YRRl dvie? Al fgneBianRURate,
- --s éifa)d @L%@W@? ﬂgﬁ? ”pfefflﬂv)?ﬂd%&&’?élfe%%ﬂdriﬁ?ﬁ%%ﬁ) Theregpting
ex a'33|doan¢)pm;rﬂ|échby RE-ERUG ﬁ'&vmgweaﬂUOmg iof 1a{p(1&R,3S)/(1S,3R)-

Na

e e 2P b VR b B
S, Irxapecarboxylnacid aispheriptiess lynphilizate. C26H34N205 (454.47),
0X oxylic acid, methyl
01 g%?ﬁg%yc oh xané%arboxylate hydr ochl ori de and

4-i odonet hyl - 5- net hyl - 2- p-t ol yl oxazol e gave the

racarmh lenzg hyl 1-{[(1 R 3S)1(!I

|
3&1&@3 SSUTR ARr eI R el b nmetherarkdgypiane-
te. carm%mmﬁycléﬁsntﬁﬁ)ecaMXNB(ﬁSﬁ) 469. 15 1-{[(1
15R ?@e{i sty fo, Example 24, (1R 35)(18.3R)-3; (tert-utyldinhenyisiiapyi-
an @WW@WK?&W&’(@PE}#@I am@xaaﬁtyhﬂ J@(ﬁmpbcypiqamttanecarboxyiate
hydrochloride and 4-iodomethyl-5-methyl-2-p-tolyloxazole gave the

racemate 1-{[(1R,3S)/(1S,3R)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)-
cyclohexanecarbonyllamino}cyclopentanecarboxylic acid.

e SL
=N cis 0O

20
C25H32N205 (440.54), MS(ES!): 441 (M+H").

Example 26
1-({(1R,3S)/(1S,3R)-3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-yimethoxyl-
25  cyclohexanecarbonyllamino)cyclopentanecarboxylic acid
- Analogously to Example 24, (1R,3S)/(1S,3R)-3-(tert-butyldiphenylsilanyl-
oxy)cyclohexanecarboxylic acid, methyl 1-aminocyclopentanecarboxylate
hydrochloride and 4-iodomethyl-2-(3-methoxyphenyl)-5-methyloxazole
gave the racemate 1-({(1R,38)/(18,3R)-3-[2-(3-methoxyphenyl)-5-
30 methyloxazol—4—ylmethoxy]cyciohexanecarbonyl}amlno)cyclopentane-
carboxylic acid.



TBDPSON cis ff '* 0 500 ng of the racemate nethyl.
1-{[(1 R391(1 S, 3R -3-(5-nethyl-2-p-tolyl- 20
oxazol - 4-yl met hoxy) cycl ohexanecar bonyl ] an no} cycl ohexa

. necar boxyl ate 69 are dissol ved n 10 m of

tert-butanol, and I m of 1 (]\I OH i s added. Under

reflux;, the n1xt is heated at the boil for 1 day.

Fol | owi g nheut ratlon th 2N HCl, the-organic
phase |£§Tepg@ egd-of f aqueous phase is
extraded!t hree tlne~ each case 20 m of ethyl
acet at ©=Nhe conifi e&30r nlc phases are dried over
magngs{um sul fate, .and the solvents are then renoved
undg iduced'pressure. The. resulting residue is
puriigd by RP-HPLC.: This glves 170 ng of

- {[(1- S)/ (1S, 3R) -

3 (5-meghyl - 2-p-tol yl oxazol - 4- yI nmet hoxy) cycl ohexanecar
({Q& am no}cycl o- hexanecarboxylic acid as a
- col

H3ANZ 6;1%6 b4 h tMS(ESIEHEMPOBH)454. 47), 10
MB(ESI): 455 (MrH+). Exanple 25 1-{[(1 R 3S)1(l
S, 3R) - 3-(5-_Met hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cycl ohex
‘an&XampBAR/| ] ani no} cycl opent anecar boxyl i ¢ acid 15
5An al-gglwssy/(w 3@5%[@1&@ 2((13-tRﬂ€r§)oMéthylphenyl)oxazom-yl-
tert - but %Isua
oxﬂ‘ t{)@‘@ﬁ@!% B ggn@cyq\,/}gp necarboxylic acid
1- aﬁnangquslwi;meﬁénanpbazrhqufm)ﬁﬂStﬁRl)FMelr@bdlt#Hlmylsﬂanyl-
fa?gggpﬁb?%% %ﬁé%ﬁ@)ékhf%lc?d LREAYPY 3RS Seritifecarboxylate
tQ;h{cmdee@mq/# lthpmemyirEdﬁstzMommthﬁphW)-S methyl-
10 iy @x@?&é@é@@%h@?ﬁé’é&é@ 19 FRIDR ¢ FES-15- MRt LE (BifRoro-

methylphenyljoxazol-4-ylmethoxy]cyclohexanecarbonyllamino)cyclo-
- pentanecarboxylic acid.

O
cis O

=N

F
s

C25H29F3N205 (494.52), MS(ESI): 495 (M+H").

15

~ Example 28
3-Methyl-2-{methyl-[(1R,3S)/(1S,3R)-(5-methyl-2-p-tolyloxazol-4-yl-
methoxy)cyclohexanecarbonyl]amino}butyric acid



- Anal ogousl
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20 C25H32N205 (440.54), MS(ESI): 441 (MrH+). Exanpl e
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yl- 25 '
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S, 3R) - 3- (

akbokyl i ¢ abiditi Meheidpdso
F anecar% I_t_ﬁ'ydrochl or iigle

4-i odorret hyl - 2-Q 3-11et hoxyphenyl ) - 5- et hyl oxazo

the racemate 1-({(1 R, 3S)1(1

S, 3R) - 3-[ 2- (3- met hoxyphenyl )-5 30

nmet hyl oxazol - 4- ykfret ho y]cMcIohexanecarbonyI yc
%c C25H32N206 t4B6. 5 --
Y 27 1-({(1.R39)1

VS( ESI 457 @ .
S, 3R)--3-[5-I\/|ethy|si§-( -tr&ifl om eth

phenyl ) oxazol - 4-yl - rret@] cl ohexa%e"??ﬁr bonyl } ani
no) cycl opent anecar boxylic acid Anal ogously to Exanple

(1 R 39 1(1 R) - (t@rt but yI di phenyl si | anyl -
9
ent a¥

oxy)cyc hexane |c Cld nmet hyl
1-am no :
4-iod &Anet hyl - 2<63- ¢}

hydr ochl ori de and
Ciﬁgfronethyl phe nyl)-5-m et hyl
10 oxazqle gave t he race
2] 5-nmet hyl -2-(3-trifluoro-

e 1-({(1 R3951(1
nyl ) oxazol - 4-yl met hoxy] cycl ohexanecar bonyl } am
yct'o- pentanecarboxylic acid. F C25H29F3N205
(494. 52), MS(ESI): 495 (M+H+). 15 Exanple 28

S, g{%{l‘%%tylzz'{{wh%)gh ?b?flﬁ 3 @e/ﬂ(li}utxld ﬁheny!s1Ianyloxy)cyclohexane-

met§a 9@ﬂ1’6$@ﬁ1§i@ﬁ@b§ﬁb@‘iﬁwb}lmi¢o} butyric acid 71

o 0
N\)J\ "NaH, Mel ' N\)J\
TBDPSO ) ", TBDPSO" ~ ¢ 0
cis = Cis 0 H
0 AL N

-5 220 mg of sodium hydride (60% strength in paraffin oil) are suspended in

20 ml of dimethyiformamide. 2 g of the diastereomer mixture tert-butyl .

2-{[(1R,38)/(1S,3R)-3-(tert-butyldiphenylsilanyloxy)cyclohexanecarbonyl]-
- amino}~(3S)-methylbutyrate, dissolved in 10 ml of dimethylformamide, are

added to this suspension. The mixture is stirred at room temperature for

10 15 minutes, and 0.5 ml of methyl iodide are then added dropwise. After

2 hours of stirring at room temperature, the reaction mixture is diluted with
200 mi of ethyl acetate and washed three times with water and saturated
NaCl solution. The combined organic phases are dried over MgS04 and
the solvent is then removed under reduced pressure. This gives 2.3 g of

15  tert-butyl 2-{[(1R,38)/(1S,3R)-3-(tert-butyldiphenylsilanyloxy)cyclohexane-

20

-carbonyl]methylamino)-3-methylbutyrate as a yellow oil. C33H49NO4Si
(551.85), MS(ESI): 552 (M+H"). :

tert-Butyl 2-[(1R,3S)/(1S,3R)-3- hydroxycyclohexanecarbonyi)methylammo]
3-methylbutyrate



NaH, Mel 1° TBDPSO Nv Ocis 0 /\ NaH 2. TFA
tert-Butyl 2-{[(1 R 3S)1(1
S,3R)-3-(tert-butyl di phenyl sil anyl oxy) cycl ohexane

. car bonyl ] net hyl am no} - 3- net hyl yrate o TBDPSO cis
220 nmg of sodium hydride (60%strength in paraffin

oifl)harg suspended | 20 m of dlbmet IhyIf En((]jle
of the i‘akeo xture t-butyl .
| g g%dps(?b(t erd tyl\:d/lrmphe?%t :BI%:nyl i Tanyl oxy) 2ycl ohe ne\eﬁrj\bo\‘é
nyl]- am no{'- ) ~frethyl but yrate, dissol vef i @ 16°
f i | f d
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rri rtmtplslipimmgﬂs@aﬁy!aky)oﬁclummriecambr@ﬂnmtleylallnmo}eﬁsldredhyl—
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ron mxX

5n1 Sﬁﬂutmmgﬂ teérabu%d%nmmumﬂheme hr iegrahydesfurantare wdded. The
andm%ﬁ:‘ér!@tsﬂﬁed ?@@b é%rui hSGrs ar tl'%g ﬁ%ﬁtrﬁf@%ﬁfﬂ%r reduced

p ases are dried over vent 1S

. rerRiGESTEnaRe the (RRieHe Er%@@ﬂé’n s;rm%ggh Weig thesmgbilg p@@se n-
t efﬁeﬂwtﬁe’ ket hbéthtdR=39) tblethyl acetate. This gives 970 mg of tert-

eI VAN RS A
100| | 3-med3yaycateias 4 ﬁéllbv%u CNBAESND4 (35 3.44VHABIES]): 314
ter(M %@ﬂ%%%a t§te3 )1 ,?) hpdlr xycycl oh

exaneca 20 3- hyl'butyrate 72

3-Methyl-2-{methyl-[(1R,38)/(1S,3R)-(5-methyl-2-p-tolyloxazol-4-yl-
methoxy)cyclohexanecarbonyllamino}butyric acid

i 8]
3{\ o N\)'I\O
1. NaH, ,@’LN Y :
N ds O AL

ds O A % 2. TFA

15
150 mg of sodium hydride (60% strength in paraffin oil) are suspended in

5 ml of dimethylformamide. 870 mg of the diastereomer mixture tert-butyl
2-[(1R,38)/(18,3R)-3-hydroxycyclohexanecarbonyl)methylamino]-
3-methylbutyrate, dissolved in 10 ml of dimethylformamide, are added to

20  this suspension. The mixture is stirred at room temperature for 15 minutes,

. and 1.5 g of 4-iodomethyl-5-methyl-2-p-tolyloxazole, dissolved in 10 mi of
dimethylformamide, are then added dropwise. After 2 hours of stirring at
room temperature, the reaction mixture is diluted with 200 ml of methyl tert-
butyl ether and washed three times with water and saturated NaCl solution.

25 The combined organic phases are dried over MgS04, and the solvent is
then removed under reduced pressure. The resulting residue is dissolved in
10 mi of dichloromethane, and 5 mi of trifluoroacetic acid are added. The
mixture is stirred at room temperature for 2 hours. 50 ml of toluene are then
added, and the solvents are removed under reduced pressure. The residue

30 is purified by RP-HPLC. Freeze-drying gives 105 mg of 3-methyl-2-{methyl-
[(1R,38)/(18,3R)-{5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexane-



. TBDPSO TBAF 2.3 g of the diastereoner mxture
tert-butyl 2-{[(1 R 3S)/(l S,3R)-3-(tert -

but yl di phenyi si | anyl oxy) cyc[ ohexanecar bonyl ] net hyl ani n
0}-3- nethyl- butyrate are di s§€l ved in 10 m of
tetrahydrofuran and 6 m of a M5 solution of

s oaAMEBUL oty diuiile LEPREAEL C2JHRANRER 42.50),
t hMS(&ﬁi i3 (M “’é?!i)under reduced pressure, and the
residue is purified on silica gel using the nobile

tane: ethyl acetate = 2:1 => ethyl acetate.
ThE‘a&'RflS %70 mg of tert- butyl 2-[((1 R 39)1(1

58S, mqubmﬂyiqusD/mxmw b@ﬂwmapg lfaal\%czm -yliibthoxy)-
. e
: (3?2&2%)@']\%@% ﬁaﬂﬁ%’ﬁﬁ%ﬁbuﬂp pt-ane: et-hyl-- R
ac Anatagously, th)Exargple 28, mdwmbgdredeM|mre fefttbRyBS) / (|
me Ry S IR (R Bl fbﬁwxy cyclghexgnscaghonyl-
15amin®js(dS ymethyikutyratey banzsd|b§oml %andrﬁ ioflomethwrrmethyl-
10 hy drg- |6ﬁ§2@|étgbe@ m@daaet&éémfeﬁ hﬂxt@:'ré IS)a.’Q e{bérwilended

o KRR SRR et 2 riohjexazsi fitdmetisyqycionexane-

S, 8abobyhashirmpEretiisxgneasidbonyl ) met hyl am no |
3-met hyl butyrate, disso '; in 10 m of

di met hyl f ormam de, are d to 20 this suspension.
The m xture is i rred roomtenperaturefor 15

m nuteg, and g o

4-j odoé&rtvywko Na/plL | yl oxazol e, dissolved in
10 m Yof ! di et hyl f @r maini d are then added dropw se.
After Nours otisst LA at

<K
(]

C31H38N205 (518.686), (MS(ESI): 519 (M+H").
15
Example 30
(S)-3-Methyl-2-{[(1R,38)/(18,3R)-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)-
~ cyclohexanecarbonyl]propylamino}butyric acid
Analogously to Example 28, the diastereomer mixture tert-butyl
20 2-{[(1R,38)/(1S,3R)-3-(tert-butyldiphenylsilanyloxy)cyclohexanecarbonyl}-
amino}-(3S)-methylbutyrate and allyl bromide gave the diastereomer
mixture tert-butyl 2-[allyl-((1R,3S)/(1S,3R)-3-hydroxycyclohexanecarbonyl)-
amino]-3-methylbutyrate.

8]
o N\i)'l\oﬁ
cis O /:\
25 C19H33NO4 (339.48), MS(ESI): 340 (M+H").

tert-Butyl 2-[((1R,38)/(1S,3R)-3-hydroxycyciohexanecarbonyl)propylamino]-
3-methylbutyrate



- roomtenperature, the reaction mxture is diluted with
200 M of nethyl tert- butyl ether and washed three
times with water and saturated NaCl solution. 25 The
conmbi ned organi ¢ phases are dl‘lﬁd over MgSO4, and the
solvent is then renoved under reduced pressure. The

resulting residye is dissolved in 10 m of
di chl orrrethan% and 5 ml of trifluoroacetic aci dfﬁre

added ; tufe is stirred at roomterfpenaturg f ap

2 houy 20 my_of It ol uene are-then. addeg d the

sol @ents” aryg rendved-upder reduced pregsure ] ; 0
resi dué*30 s p'ri fied RP- HPLC. Freeze- dsyl gives \é
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tAnahtmwssd; yherofilleredeiroudB Cdlife ahdambaiob@mntis rBrduaddeunder
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ALY bt R ASH L f IR SH 157
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2-p-to oxazol e gave xtu
10(g)- 2- {benzyl [(1 R 3S)/(I
S I alSgdsiyTRS Eyémalepzs Qhé'dﬁé@ér@'on‘f’er%&ﬁlr@@éﬂ-buty]

gﬁpﬁggﬁéﬁé@%%@é‘f Egp rI %Ei rrb%y%?pjquo]lg-methy!-

Exanm(mteSénd 8)ioBorwetHyS- rﬂe{t{yﬂ -2-Ridigbkétole gave the diastereomer

oy AR R B A1 B UES ey eV etatolvionazor -yt

15 methoxy)cyclohexanecarbonyl]propylamino}butyric acid.

1O,

—N Cls 0 /3\

O‘I

~ C27H38N205 (470.61), MS(ESI): 342 (M+H").

Example 31
20 1-{[(1R,38)/(18,3R)-3-(5-Ethyl-2-p-tolyloxazol- 4-yimethoxy)cyclohexane-
carbonyllamino}cyclopentanecarboxylic acid
Analogously to Example 24, (1R,3S)/(18,3R)-3-(tert-butyldiphenylsitanyl-
oxy)cyclohexanecarboxylic acid, methyl 1-aminocyclopentanecarboxylate
hydrochloride and 4-iodomethyl-5-ethyl-2-p-tolyloxazole gave the racemate
25  1-{[(1R,38)/(1S,3R)-3-(5-ethyl-2-p-tolyloxazol-4-yimethoxy)cyclohexane-
carbonyllamino}cyclopentanecarboxylic acid.



“Anal ogously to Exanple 28, the diastereomer mixture
“tert-butyl 20 2-{[(1 R 3S)/(l '
S,3R)-3-(tert-butyl di phenyl silanyl oxy)cycl ohexanecar bo
- nyl]- anmino}-(39)-nethyl butyrat7% and ally] brom de
gave the diastereoner mxture tent-butyl 2-[allyl-((1
R 3S)/(l 15,3 R
inol-3-nethylb ufyrate
(339.48), NMS(ES\):

hydr oxycycl ohexanecar bonyl )- am
. I\ cis 0 25 Cl19H33NO4

tert-Bgyl 2-[((1

R, 3S)/ (I _
S, 3R) - 37 ylam nol - 3-m
et hyl m xture
tert-nd

LA
3- hydroxycycl ohexanecar bonyl )arri n -met hyl butyrate

B e I

stirred under a hydrogen atnosphere at 5 bar for 3 h.
TheExdple/g2 is then filtered through Celite, and the
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o N cis 0 =~ 7H38N205 (470 61), MS(ESI): 342 (MH{).
@* R
C26H34N207 (486.57), MS(ESI): 487( M + H").
15
 Example 33
1-{{(1R,38)/(1S,3R)~({3-[5-Isopropyt-2-(3-trifluoromethylphenyl)oxazol-4-yl-
methoxy]cyclohexanecarbonyl}amino)cyclopentanecarboxylic acid
_ Analogously to Example 24, (1R,3S)/(18,3R)-3-~(tert-butyldiphenyl-
20 silanyloxy)cyclohexanecarboxylic acid, methyl 1-aminocyclopentane-
- carboxylate hydrochloride and 4-iodomethyl-5-isopropyi-2-(3-trifluoro-
methylphenyl)oxazole gave the racemate 1-{[(1R,3S)/(1S,3R)-({3-[5-

isopropyl-2-(3-trifluoromethylphenyl)oxazol-4-ylmethoxy]cyclohexane-
carbonyl}amino)cyclopentanecarboxylic acid.



Exanple 31 20 1-{[(1 R 3S)/ (I S
S,3R) - 3-(5-Ethyl - 2-p-tol yl oxazol - 4-yl met hoxy) cycl ohexa
- ne- carbonyl]am no}cycl opent anecar boxylic acid
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2 ey Eb R BB P carons oo
S IMalagdusly &y Bxample 24, (1R,38)/(1S,3R)- 3 (tert-butyld|phenyIS|IanyI-
it
ol ?@5“5%%%056“{%%%&%%&2%% e R
czdvxm@wlqe;%d §7<-; hyivsiacgmethyisa+( %ntr uargmethyiphenyhosazole
. 1033 thé ricarmate(1-{[( 1R38)l (1S 3R) {3 [5- ethyl -2- ﬁ3 tnfluoromethyl—

i e N A sa% Rifmindiciddpdrane.

no)azybd) rHca;hecar boxyl ic acid Analogously to Exanple
24, (1 R39I(1 S 3-(tert-butyl di phenyl

HTlnd

C26H31F3N205 (508.54), MS(ESI): 509( M + H).
15
-~ Example 35
1-{[(1R,38)/{18,3R)-({3-[2-(3,4-Dimethylphenyl)-5-isopropyloxazol-4-yl-
methoxy]cyclohexanecarbonyl}amino)cyclopentanecarboxylic acid
_ Analogously to Example 24, (1R,3S)/(1S,3R)-3-(tert-butyldiphenylsilanyl-
- 20 oxy)cyclohexanecarboxylic acid, methyl 1-aminocyclopentanecarboxylate
“hydrochloride and 2-(3,4-dimethylphenyl)-4-iodomethyl-5-isopropyloxazole
gave the racemate 1-{[(1R,38)/(1S,3R}-({3-[2-(3,4-dimethylphenyi)-
5-isopropyloxazol-4-ylmethoxy]cyclohexanecarbonyl}amino)-
cyclopentanecarboxylic acid.



20 si |l anyl oxy) cycl ohexanecar boxylic acid, nethyl

1-am nocycl opent ane- car boxyl ate hydrochl ori de and

4-1 odonet hyl - 5-i sopropyl -2-(3-trifluoro-

met hyl phenyl ) oxazol e gave the IBcenat 1-{[(1 R 38)I(1
S, 3R -({3-[5- iso

propyl -2-(3-trif\] uoronet hyl phenyl ) oxazol - 4- ylnethoxy]c
ycl ohexane- carb }am no) cycl opent anecar boxyl i c
acid. 76 C27H33FBN205 (522.57), MS(ESI): 523( M+ H¥).

uorom et Ryl
phenyl Oxazel ANy - N -
met hox ¢l ohexanecd? bony] } antino | off&nt anecar boxy!
i el _£nal ogously to EX&nplg 2 R 3S) 1(1

o%y)cyclohexanecarboxylic aci d, nethyl

1- agj | hyd hl d d
L SRS BT s DA o
phenyl )oxazole 1.0 gave the racemate 1-{[(1 R 3S)I1(1
3@ ffléﬁe% ethyl-2-(3-trifluoronethyl -
| - 4-yl met hoxy] cycl ohexanecar bonyl } am no) cy :
5ol ob&ml%.asal(tsraﬂja({ﬂ (2 (@Meﬂho@muam)wwmmgzs-a;wnl}ethoxy]-
s ST aneoke i el s ozl s
y| Anaiogous y to Example 24, Rp3S)/ 3R)-3 (tert bu yldlphenylsslany[—
s C aC| rcmlxah@m oAy I}I@fﬂyn@)éﬁ’ﬁﬁb%@ﬁa éﬂﬁﬁé&é}ﬁ&(ylate

s dRpreeriodg gﬁfi?ryﬁa?mgﬁ&gg gl ioxybenyl 5 mathyloxazole
’IOoxygawedheinmnateat-i@[t()mjﬁsy(aslm) B {Dy4- methoxyphenyl)—S methyl-

5. ??a%BM ?/‘tﬂgﬁl%&ﬁ}?&%ﬁg)?ﬁéc%trt?o#ﬁ %rrﬁ)lﬁlc}icyc open%n%carboxyhc
i m&dtl phenyl ) - 4-i odomet hyl - 5-i sopr opyl oxazol e gave

the racemate

1-{[ (1R, 3S) 1(1S,3 ({3[
5-1 sopropyl oxazgl -¥ yl ne

. 0)- cyclo ar I|

C25H32N206 (456.54), MS(ESI): 457( M + H").

dlnEthyIphenyI)
ycl ohexari®car bonyl } am n
77

15
Example 37
1-{[(1R,3S)/(18,3R)-{[3-(5-Ethyl-2-naphthalen-2-yloxazol-4-yimethoxy)-
cyclohexanecarbonyllamino}cyclopentanecarboxylic acid
Analogously to Example 24, (1R,3S)/(1S,3R)-3-(tert-butyldiphenylsilanyl-

20 oxy)cyclohexanecarboxylic acid, methyl 1-aminocyclopentanecarboxylate

| hydrochloride and 5-ethyl-4-iodomethyl-2-naphthalen-2-yloxazole gave the
racemate 1-{[(1R,3S)/(1S,3R)-{[3-(5-ethyl-2-naphthalen-2-yloxazol-4-yl-
methoxy)cyclohexanecarbonyllamino}cyclopentanecarboxylic acid.



C28H38N205 (482.63), MS(ESI): 483(M + H+). Exanple 36
1-{[(1 R 395 1(1 ' _
S, 3R) - ({3-[ 2- (4- Met hoxyphenyl ) - 5- met hyl oxazol - 4-yl net h
oxy] - cycl ohexanecar bonyl } ani ne,)gcycl opent anecar boxylic
~acid Anal ogously to Exanple 24, (1
R;3S)/ (1S, 3R) - 3- rt-butyldi phenyl si |l anyl -
- oxy) cycl ohexan arboxyli.¢c acid, nethyl 1 -amin- ocycl
open tanecar o | at e pchl ori d& and 4-iod o

nmet hyl ylh 5-1m et hyl oxazol e 10
gave t cerrHte 16

S, 3R [ 2- (4- et hoxypheny ) thyI

oxa vl met hoxy] cycl §Rexarec onyl } anmi no) cycl opent

xyllc aci d. C25H32N206 (456. 54) VB( ESI)

- 457( 15 Exanpl e 37 1-{[(1 R 3S)1(1

3 3@%%%@&%&@9%5@9@%@%& Jeraloract oy et o
aC|d Anal ogously to Exanple 24, (1 R 3S)/(l

- t butyldlphenyIS|IanyI- 20
P&%géanecarboxyllc aci d, nethyl

| 51 ah{[ﬁ‘d%ﬁﬁ)/cﬁiﬁﬁh%)r(&éﬁ Bihy2aBemethaxypbanyjaxaackdhyimethoxyl-

' rac nﬁheeﬁ ?f?’?sbz%é}'% Wd@’llt%c%r%ﬁ)ﬁe%%ﬁ@ gave the
aW@”% SENFIPE ZArARAP U S235)-8xterbbutyidjphenyisilanyl-

x@hesameK AN |l}1@fﬁyﬂQ}eﬁth@ Bﬁéﬂ@ﬁ@éﬁﬁéﬂdate

hy% q}lr(gﬁ%ecégg%d'% I§4-$_9d9§>§9 QIBK/I 2- -ng\Eﬁh xyp%enyf)oxazole gave
105 fiﬁ& Ta¢anpte E{I0YR35)/(3S BR)HESfpetyHo) Bxartioxyphempgjdxazol-

PSRN SRAYE BE NR do

S,3R)-3-(tert-pbutyl di phenyl sil anyl -

oxy) cycl oh ecar box c_aci d, methyl

| ate hydfochl oride and

et hexyphignyl ) oxazol e gave
O

© C26H34N206 (470.57), MS(ESH): 471( M + H*).

15 Example 39
1-{[(1R,3S8)/(1S,3R)-({3-[2-(4-1sopropylphenyl)-5-methyloxazol-4-yl-
methoxy]cyclohexanecarbonyl}amino)cyclopentanecarboxylic acid
Analogously to Example 24, (1R,3S)/(18,3R)-3-(tert-butyldiphenylsilanyi-
oxy)cyclohexanecarboxylic acid, methyl 1-aminocyclopentanecarboxylate

20 hydrochloride and 4-iodomethyl-2-(4-isopropyiphenyl)-5-methyloxazole
gave the racemate 1-{[(1R,3S)/(1S,3R)-({3-[2-(4-isopropylphenyl)-
5-methyloxazol-4-yimethoxylcyclohexanecarbonyl}amino)cyclopentane-
carboxylic acid. |



10theracemate1{[(1 R 391 (1 '

S, 3R) - ({3-[ 5-et hyl - 2- (3- et hoxyphenyl ) oxazol -

4-yl met hoxy] cycl ohexanecar bonyl }am no) cycl opent anecarb
oxylic acid. /0 C26H34N206 (47§35 MS(ESI): 471 ( M
+ H{). 15 Exanple 39 1-{[(1 R /(I

S, 3R) - ({3-[2-(4-1gopropyl phenyl)-5-nethyl oxazol -4-yl -
nmet hoxy] cycl ohs ecar bon am no) cycl opent anecar boxy!

|c acid Analo to R, 3S)/ (I
S, 3R) - 3- iyh
oxy) cycl D anecdr boxyl'i ¢ ~dci d 0]

ochl ori de and
- met hyl oxazol e

1- arj nog pbent anecar box;d.sate’oZ
4-i odgnet 0yl -2- (4-i sopropyl phenyl
gave the racemate 1-{[(1 R39)I(I

” S @M®é§é%iﬁé gﬁmgﬁngf%@ﬂé'xﬁﬂecar bonyl }am no) ¢ |

'ycI opent ane- carboxylic acid. 79 C27H36N205 (468. 60),

I\/S( Sl 469(M + H+). Example 40 5 1-{[(1 R 3S)/ (!
r%' ? -Et hyl - 2- (4-i sopropyl phenyl)oxazol -4-yl -

5 rret1hﬁ§(}ﬂ BN tﬁméﬁz}rﬁ{& - Bthw-2Hdrsopiopyiphepginxazetdroxy |

ic §§§f Y@abﬁ%ﬁhﬁ%ﬁ m%ﬁxglﬁpeﬁ%ngﬁ%k&ﬂc acid

najegeisdy nesanplex X1 SnajR}-,%(tert-butyldlphenyISIIanyl—
an%go Me&aﬁ@éémsmrcwlrﬂbﬁ; lm%uﬁébsbc@é¢é1ﬁaﬁ§ﬁiarbox ylate
10

lgt? % %%xlf {otines qtg{/lof )(i P oprgpyl Oxeanﬁf?)oxag&e gave
1OS i) radénéiﬁ—‘s{[hm 38)/(148,13651%1{31 bmaxh)lmbpwphenyi)oxazol-

T TR o

15 Example 41/(S)-(3-Methyl-2-{[(1 R 3S)/ (I
S 3R) 3-(5- meth:x azol - 4-yl -

nmet hoxynet hyI )c yi ] am no utyrl c acid
(S)-(1 | -

S, 3R) - 3- : ‘ yl car banoyl
) .

C28H38N205 (482.63), MS(ESI): 483( M + H*).

15 =~ Exampie 41

- (S}(3-Methyl-2-{[(1R,38)/(1S,3R)-3-(5-methyl-2-p-tolyloxazol-4-yi-
methoxymethyl)cyclohexanecarbonyllamino}butyric acid
(S)-(1R,38)/(18,3R)-3-(1-tert-Butoxycarbonyl-2-methylpropylcarbamoyl)-
cyclohexanecarboxylic acid

oAk YO\W\)Lk

20 0 0 0 AN O

At 0°C, 5.0 g of 3-oxabicyclo[3.3.1]nonane-2,4-dione and 7.1 g of tert-butyl
L-valinate hydrochloride are initially charged in 50 ml of dimethylformamide,
and 4.5 ml of triethylamine and a spatula tip of dimethylaminopyridine are
added. The reaction mixture is stirred at room temperature for one hour

25  and then diluted by addition of 200 ml of ethyl acetate and washed five

" times with water, 1N hydrochloric acid and saturated sodium chloride



0 00 ocis O 20 cyclohexanecarboxylic acid N'Ak O
At 0C, 5.0 g of 3-oxabicyclo[3.3.1 ]nonane-2, 4-di one

~.and 7.1 g of tert-butyl L-valinate hydrochloride are

initially charged in 50 m of %msthylformamde and
45 m  of triethylarrine and a ;gatulatlp of

B e T R
t he&Of\(ﬁﬂtLﬁ mntfyarrw@dturtder sedr@a pressdreel hglresidee abtained are
f
ZQ%”?%@%FEFE?%E*SO SBhich nifh.Fe (ST B0 PRI ©
gl -terbhatoxyearbgnylegrmsatayl pm&r@gb@ﬁw mmftexaﬁacan@exyhc

5so|a@@bslascd|mgsr@noved under reduced pressure. The

i 2T T N0R (21 a3 sl Sy 2Rl gl TR ).

3-(1-tent-butoxycarbonyl -2-methyl pro pylca rba

o |teh3ﬁiﬂkq§§-@ﬁ?§§,§)2(g§b§%)§-ggﬁ ax Eﬂfghﬁéycﬁoﬁé)xa%%cgr onyl)-

( Marainpl-Bungthyibidtyrate ent - But yl (S) (2-[((1 R 3S)1(I
S, 3R) - 3- bydr oxymnet hyl cycl ohexanecarbonyl )- a mi
noj-3-m butyr te 10.7.0 g of

-tert- buthyc. bonyl-2 met hyl propyl -
car bamoyl §'®yclmhexanecar boxyl i ¢ acid are dissolved in

10200 M of tetrahydrofuran, and 4.05 m of

t r 170 knydfAB8) (R A/ (ABHBR)-3 rheerteamoarbonrwzmahwmpw-

oL RHOGRBEHBUE 58 o1 Higgfitpgii 20D o

chiteiranysirafuran.cand 4ddeul offthiethylamine@ne addeduTbe ireaction
al '@Weﬁ@s L béﬁm@fe?ﬁ%ﬁe %EF EhS ti’t‘ieri"li’&’oled to

filtered |te

15\,\,as-ﬁ§00,\,md]3 §8| m{ of |§olaté)ty[jchloroformate are added The react|on

mixture is allowed to warm to room temperature overnight and filtered
through celite, and the filter cake is washed with a little cold
tetrahydrofuran. With ice cooling, 2.75 g of sodium borohydride are added
to the filtrate, followed by the dropwise addition of 10 ml of water. After two

- 20 hours of stirring at room temperature, the reaction mixture is filtered

25

30

through celite and the filtrate is concentrated. under reduced pressure. The
“residue is extracted three times with in each case 150 mi of ethyl acetate,
the combined organic extracts are dried over magnesium sulfate and the
solvent is then removed under reduced pressure. The residue obtained are
6.7 g of the desired diastereomer mixture tert-butyl (S)-(2-
[((1R,38)/(18,3R)-3-hydroxymethylcyclohexanecarbonyl)amino]-
3-methylbutyrate as a colorless oil. '
C17H31NO4 (313.44), MS(ESI): 258 (M-tert-butyl+2H").

tert-Butyl (S)-(3-methyl-2-{[(1R,3S8)/(18,3R)-3-(5-methyl-2-p-tolyloxazol-
4-y|methoxymethyl)cyclohexanecarbonyl]amino}butyrate

V@\H\./”\k /@A /@/L “%“J\k

200 mg of tert-butyl (S)-(2-[((1R 3S)/(‘[S 3R)-3-hydroxymethylcyclo-



tetrahydrofuran. Wth ice cooling, 2.75 g of sodium
borohydride are added to the filtrate, foll owed by
the dropwi se addition of 10 ml of water. After two 20
hours of stirring at roomtenpeguature, the reaction
mxture is filtered through celite and the filtrate
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hexdlnecar bonyl ) am no] - 3- net hyl butyrate and 260 ng of
4-j = Da s o= O zpol e ae di ssol ved
in W@?bgt{ﬁgﬁgmgﬁ%&)a@g@ ﬁg) of potassium
tert-butoxi de are added. The reaction m xture is
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| s %%Bay hexangcabasyliaminyputystechl ori ¢ aci d
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150 mg of tert-butyl (S)-(3-methyl-2-{[(1R,3S)/(1S,3R})-3-(5-methyl-2-p-tolyl-
oxazol-4-ylmethoxymethyl)cyclohexanecarbonyllamino}butyrate are
20 dissolved in 10 ml of dichloromethane, and 2 ml of trifluoroacetic acid are
added. After two hours of stirring at room temperature, 50 ml of toluene are
added and the solvents are removed under reduced pressure. The
resulting residue is taken up in water and lyophilized. This gives 130 mg of
the desired diastereomer mixture (S)-(3-methyl-2-{[(1R,3S)/(1S,3R)-3-(5-
25  methyl-2-p-tolyloxazol-4-ylmethoxymethyl)cyclohexanecarbonyllamino}-
butyric acid as a white solid.
C25H34N205 (442.56), MS(ESI): 443 (M+H").

Example 42
30 (S)-(2-({{1R,38)/(18,3R)-3-[2-(3,4-Dimethylphenyl)-5-ethyloxazol-4-yl-
methoxymethyl]cyclohexanecarbonyl}lamino)-3-methylbutyric acid
Analogously to Example 41, 3-oxabicyclo[3.3.1]nonane-2,4-dione, tert-butyl
L-valinate hydrochloride and 2—(3,4—d'imethylphenyl)-5—ethyl—4-iodomethyl-
oxazole gave the diastereomer mixture (S)-(2-({(1R,38)/(18,3R)-3-[2-(3,4-
35 dimethylphenyl)-5-ethyloxazol-4- yImethoxymethyl]cyclohexanecarbonyl}
~amino)-3-methylbutyric acid



solution and three times with in each case 50 m of
saturated sodium chloride solution. The organic phase
is dried over magnesi um sulfate and the solvent is
then renoved under reduced pre re. The residue is
purified by HPLC. Freeze-drying gives 150 ng of the

desired astereoner mxture tert-butyl
(S)-(3- thyI-2-{[( S)l(l 0
S, 3R) - 3- hyl - :

- oxazol A v ecar bonyl ] am no} but
yrate as-anyellow oil. C3PH42N205-(498.67), MS(ESI):
499 (M) . 15 (S) ¢fg3- Met iyl -2={[ (1 R 3S)1(1
S, 3 3\ (5-net hyl - 2- p-tol yl oxazol - 4-yl met hoxy-
nmet ycl ohexanecar bonyl ] am no} butyrate 150 rTg of

~tert Wyl (9= (3-nmethyl- {[(1 R3S 1(1 e
S, 3RY-3-45-net hyl - 2-p-tol yl -

oxazol - 4-yl met hoxynet hyl ) cycl ohexanecar bonyl ] am no} but

yr aC27HB8N20514¥0 ®1Y.adS(ESHMT (MiHd). chi or onet hane,
and 2 nl of trifluoroacetic aC|d are added. After two

hours of stirring at roomtenperature, 50 nl of
t ol kxareple 43 added and the sol vents are renoved under

S L Sy TR SR Gpl 2 QUL S
dema@@l-ﬂwa@emoe(usmthwpx@lgh@xqr@caq*@ommno)zs{rmtmylbutyrlc
R 3gid(1 S, 3R) 3-(5 25

DN AIpGHIL R ELRIDR 41 S BeAREV o1 BesRecs -dione. ot buy
%EIH%%N%;@ hiydrbothidiide dviel £Rbdométhyl-6MdBrbpylEX-amfiRiofdnethyl-
OsR)é@w‘z%%%oie op Y The HbstRrepmes mixkupe (SR | -
met (A BY3SE 119/ B R § 4 5 o¢unrapde (b bifiticyemiethy) ptRenybokeddbde-yir
5SSO @Q@“%%%%%@W'}%f@ﬁ% -3ymethylpupyric acid.

L-valin ydrochlorlde -nd
2-(3,4-di \
gave the dj

- 4-i odapet hyl - oxazol e
e (s&l\)ﬁ(l R 39)1(1

met hyl phe N 5- et hyl oxazol - 4-|yl rret_honyEt hyl ] cycl ohex
anecar bonyl } - ami no) - 3s4ret hyI it W»'-c\am d.

F IOF
C27H35F3N205 (524.59), MS(ESI): 525 (M+H").
15
Example 44
(S)-(3-Methyl-2-({(1R,38)/(1S,3R)-3-[5-methyl-2-(3-trifluoromethylphenyl)-
oxazol-4-ylmethoxymethyl]cyclohexanecarbonyl}amino)butyric acid
. Analogously to Example 41, 3-oxabicyclo[3.3.1Inonane-2,4-dione, tert-butyl
20  L-valinate hydrochloride and 4-iodomethyl-5-methyl-2-(3-trifluoromethyl-
phenyl)oxazole gave the diastereomer mixture (S)-(3-methyl-2-
({(1R,38)/(18,3R)-3-[5-methyl-2-(3-trifluoromethylphenyl)oxazol-
4-yimethoxymethyl]cyclohexanecarbonyl}amino)butyric acid.



82 C27H38N205 (470.61), MS(ESI): 471 (MrH*). Exanpl e
43 5 (S)-(2-({1,3-(1 R 39/ (!
S, 3R)-3-[5-1sopropyl -2-(4-trifluoromethyl phenyl) -
~oxazol - 4-yl met hoxynet hyl ] cycl ohgxanecar bonyl } am no) - 3-
nmet hyl butyric acid Anal ogousl y to Exanple 41,
3-oxabi cycl o[ 3. 3. 1] no -2,4-dione, tert- butyl.
L-val i nat\e hydrochl or and o) _
4-iodo <5- @opr - (4-pyri fLigor orret hyl - 10
' phenyl )xaz | e - di agf'er eurfer @i xture

#t hyl ] cycl ohexanecar bonyl } am no) - 3- net hyl but yr
“icatidd 0 F+F C27H35F3N205 (524.59), MS(ESH): 525
fxanpl e 44 (S)-(3-Methyl-2-({(1 R 3S)/(l

met hyl -2- (3-trifl uoronethyl phenyl) -

‘oxazol - - ylIFet hoxymet hyl ] cycl ohexanecar bonyl } am no) but

1 CaB eadeB RN SR puryt 20
L vallnate hydr ochl ori de and
' id\)y5 - 5- net hyl - 2(3tr|fluororrethyl
i ;Exazo e the di astereoner m xt
( S)(Sé %}R@B)&%‘e,@m -3l Ssfetwi-2-(4- lsopropylphenyl)oxazo!-4—yl—
S, 3rF?éthB>x Foretrey] ; ]I@yéioﬂeféwédangér;ygjgagﬁgﬁbmlrgﬂﬁgogj IF%
X
o AT @f”ﬁo ESamplE 1 NGB BAE R ROy 1 tmensia4-diane. tert butyl
- ( MitHvalinaiix hygtoehithide and 5-ethyl-4-iodomethyl-2-(4-isopropylphenyl)-
oxazole gave the diastereomer mixture (S)-2-({(1R,3S)/(1S,3R)-3-[5-ethyl-
10 2-(4-isopropylphenyl)oxazol-4-yimethoxymethyllcyclohexane-
carbonyl}amino)-3-methylbutyric acid.
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C28H40N205 (484.64), MS(ESI): 485 (M+H").

15 Example 46
(S)-(2-{[(1R,35)/(1S,3R)-3-(5-Ethyl-2-p-tolyloxazol-4-ylmethoxy-
methyl)cyclohexanecarbonyl]lamino}-3-methylbutyric acid
Analogously to Example 41, 3-oxabicyclo[3.3.1]nonane-2,4-dione, tert-butyl
L-valinate hydrochloride and 5-ethyl-4-icdomethyl-2-p-tolyloxazole gave the

20  diastereomer mixture (S)-{2-{[(1R,3S)/(18,3R)-3-(5-ethyl-2-p-tolylcxazol-

' 4-yimethoxymethyl)cyclohexanecarbonyllamino}-3-methylbutyric acid.



5(9-2-({(1 R3S)/(I IS ' o

, 3R) - 3-[ 5-Et hyl - 2- (4-i sopropyl phenyl)oxazol -4-yl -
nethoxynethyl]cyclohexanecarbonyl}an1no) 3- nethyl
butyric acid Analogously to nple 41,

3- oxabi cycl o[ 3. 3. I ] nonane- 2, 4- di one, tert butyl
L-val i nate hydrochl ori de and

4-|soprog¥] phenyl ) - oxazol e

gave the) di aster eor @ (S)¥2-({(1 R 3S)/ (I
- S, 3R) - t hyd. 10 'S\o;p)JL
I

phenyl ol -4-y it hy I cycPohexane-
car bonyl 1 no) - 3- net hyl bupyri ci aci d. C28HA0N205
(484 _64), MB(ESI): 985 (MH) .~ 15 Exanpl e 46
(9 [ (1 R 3S)/ (!
5, 3F (5- Ethyl -2-p-tolyl oxazel -4-yl et hoxy- -
‘nmet h cycl ohexanecar bonyl ] am no} - 3- net hyl butyri c aci d

Anal ogously to Exanple 41,

> e end ol Lhganes, el ong. tert-buty

'5 et hyl - 4-1 odon®et hyl - 2- p-t ol yl oxazol e gave the 20
?és mxture (S)-(2-{[(1 R 3S)/ (I
-'et hyl - 2- p-tol yl oxazol
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met hox enyl ) oxazol e
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S, 3R
[5-0) rxyl 2-(3- nethoxyphenyl)oxazol-4-y|nethoxynet
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C30H42N206 (526.68), MS(ESI): 527 (M+H").

15 Example 48
(8)-(2~({(1R,38)/(1S,3R)-3-[2-(3-Methoxyphenyl)-5-methyloxazol-4-yl-
methoxymethyl]cyclohexanecarbonyllamino)-3-methylbutyric acid _
Analogously to Example 41, 3-oxabicyclo[3.3.1]lnonane-2,4-dione, tert-butyl
L-valinate hydrochloride and 4-iodomethyl-2-(3-methoxyphenyl)-5-methyl-

20 oxazole gave the diastereomer mixture (S)-(2-({(1R,38)/(1S,3R)-3-[2-(3-
methoxyphenyl)—S methyloxazol-4- yImethoxymethy]]cyclohexane—
carbonyl}amlno) -3- methylbutyrlc acid.



(S)-(z-({(-l R 35) 1(1 |

S, 3R) - 3-[ 2- ( 3- Met. hoxyphenyl ) - 5- net hyl oxazol - 4-yl -

met hoxymet hyl ] cycl ohexanecar bonyl } ami no) - 3- net hyl but yr
ic acid Anal ogously to Exanpl

1,
3-oxabi cycl o[ 3. 3. 1] nonane- 2, 4- gsﬁne, tert-butyl

~L.-valinate hydrochl ort~ge and _

- 4-jodoneg hyl -2-(3-ne phenyl ) -%-nmet hyl 20 oxazol e

- gave th +ASTBHeone xturey(S) A(2-({(1 R 39 1(1
A(3- 7 5-

'S, 3R -¥

[2-(3- methoXyp hYyeny @ et hyl oxazol - 4-yl
nmet hoxy Nyl ] cycl ohexanes car bonyl } am no) - 3- net hyl
butyric/acid. 85 C2‘B‘F-B4N209 (458266), MS(ESI): 459
anple 49 (S)-(2-({3-[2-(4-1

—--hexangcarbonyl }am no)-3- et hyl butyric acid

Anal ogoughy to Exanpl e 41, 3-oxabicyclo[3.3.1

] nonane-2, 4-di one, tert-butyl L-valinate
hydrochl ori de and 4-i odonet hyi - 2- (4-1 sopr opyl
phebgBHI3ENRO6H{$#58.56% IMB(ESHa4E0 (MeH). ast er eoner

m xture (S)-(2-({3-[2-(4-isopropyl phenyl) .10

5- met hyl oxazol - 4-yl met hoxymnet hyl ] cycl ohexanecar bonyl } a
mi rfe¥ampPleedthyl - butyric acid. C27H38N205 (470.61),

| SW((gﬂ(i-}{Sé[ﬁlgii%Hﬂdpyzﬁr@?fsmiéhyﬁgxéza-ﬁt(-ﬁn{&ﬁéxymethyl]cyclo-

N SReheeTboRyipina - memibutie add "
etAvalygaisy td EyanplesdtrioRatiopylb B InoheRers aors, tiont-buty

5 S ahess PRRRRAIHAL At XS Gnia:(+isgropylphenyi)-S-methy

L- vaxezalg gavieythestiasteraamaeramixture (S)-(2-({3-[2-(4-isopropylphenyl)-

105- @-Hwthﬂoié%l%wgnHm\é&hcﬁxmtg@iéglfm{eﬂgﬁé@a}fbon@?amino)-3-methys-

[2-(4-trify uoromet hyl
met hyl ] cycl ohexane- c
‘acid. 86q O
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(B30 R 3 1(18 3R -5

o@ )-5-et hyj oxazol - 4-yi met hoxy
=N

| } am no)j 3- net hyl butyric

C27H38N205 (470.61), MS(ESI): 471 (M+H").

Example 50 .
(S)-(2-({(1R,38)/(1S,3R)-3-[2-(4-Trifluoromethylphenyl)-5-ethyloxazol-4-yi-
methoxymethyl]cyclohexanecarbonyllamino)-3-methylbutyric acid
Analogously to Example 41, 3-oxabicyclo[3.3.1]nonane-2,4-dione, tert-butyl
L-valinate hydrochioride and 5-ethyl-4-iodomethyl-2-(4-trifluoromethyl-
phenyljoxazole gave the diastereomer mixture (S)-(2-({(1R,3S)/(1S,3R)-3-
[2-(4-trifluoromethylphenyl)-5-ethyloxazol-4-ylmethoxymethyljcyclohexane-
carbonyl}amino)-3-methylbutyric acid. | |

phenyl ) - 5- net hyl oxazol - 4- yl net hoxynet hyl ] cycl o



C26H33F3N205 (510.56), MS(ESI): 511 (MtH+). 5 Patent.
Cl ains: A conpound of the formula I .10 15 .20 25 WO
20041076426 i'n whi ch: 87 PCT/ EP20041001578 Ring A is
(C3-C8)-cycl oal kanedi yl or (CsTﬁﬁ)-cycloalkenediyl,
where in the cycloal kanediyl - or cycl oal kenedi yl rings

one or nor carbon atons nmay be replaced by oxygen
atoms; RI,{ R2 indepen y of on%)another are H, F;, -
a, Br, )-ahkyl, O (C1- C6) -al kyl,

SCF3, SFH, : ANQ). g&, (C6-CL _
0)-aryl oxy=pH, N2; or Rl gnd R2 together with the
pyridine, 1 &kpyrroDe, £hjophene or furan
FmM.fused, partially or unsaturated bicyclic

aryl, (C5-Cll)-heteroaryl; R3 is H,

- (C3-C8 -éycloalkyl, phenyl, (Cl-C3)-alkyl-phenyl,
(CoFCH) - heteroaryl, (Cl -C3)-al kyl -(C5-C6)-heteroaryl
cor (FCF-C3)-alkyl which is fully or partially

2”2@%&%1&%%5&55%51b.%B%éh]—Eéﬁ:_&ﬁ Eﬁﬁlﬁ*)(.)f S or NRIO if



30 X is (Cl-C6)-al kanediyl, where in the al kanediyl

group one or
oxygen at ons;

88 WO 2604}

5 10 R

nore carbon atons nay be repl aced by
nis 0-2; 35 R4 is Hor (Cl1-C6)-alkyl;

B4§ 1- C6) - al kyl ; S H (Cl- %T@#@b'mﬂfmsm

. F, (Cl-08)- (Cl- C8)-a

(CZpQ@}]t @{édﬁ%nyl (C2-C6) - al kynyl, (C3 C8) - cycl oaI kyl ,

phenyl,

wher e al kyI may be unsubstituted or

substituted by one or nore radicals selected fromthe

gr opp COongbATJoRAdTF the tirmyd |  phenyl
(C5-Cl11) - heteroaryl, (Cl-GC6)-al koxy and NR11 R12, and

"ISI’]

and Ré)

cal spfr ofjtie group on5|§5|ng of hydroxyl,

| 5
ﬂ?ﬁé\z'- or

get hel™ wi
pyrrolidine or piperid ne

. CE3) h Rdhé provi so that R7
9~-aNko><iy If Rgy= F; 15 R7:
ry Rhem ar e
and R7

phen%_| may be unsubstituted or substituted by one or
0}

he dtghs Tha

together wi th the carbagn aththzﬂs caIOrles them are
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5(C3-C8) -

Ring A

R1, R2

R1 and R2

R3

R4

20 cycloalkyl! R8 25 is H, (Cl-C8)-al kyl; RO
is H (C1-C6)-alkyl, (C2-06)-al kenyl, (C2-Ce6)-al kynyl ,
(CLy il kyl - (C6-C1 0)-aryl, (Cl-CA4)-alkyl-(C5-Cl11)-

is (C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where
in the cycloalkanediyl or cycloalkenediyl rings one or more
carbon atoms may be replaced by oxygen atoms;

independently of one another are H, F, Cl, Br, CF3, OCF3,
(C1-C6)-alkyl, O-(C1-C6)-alkyl, SCF3, SF5, OCF2-CHF,
(C6-C10)-aryl, (C6-C10)-aryloxy, OH, NO,; or

together with the phenyl, pyridine, 1H-pyrrole, thiophene or
furan ring form fused, partially or unsaturated bicyclic
(C6-C10)-aryl, (C5-C11)-heteroaryl;

is H, (C1-C6)-alkyl, (C3-C8)-cycloalkyl, (C1-C3)-alkyl-
(C3-C8)-cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl,
(C5-CB)-heteroaryl, (C1-C3)-alkyl-{C5-C6)-heteroaryl or
(C1-C3}alkyl which is fully or partially substituted by F;
isCHorNifo=1;

is O, SorNR10ifo =0;

is (C1-C6)-alkanediyl, where in the alkanediyi group one or
more carbon atoms may be replaced by oxygen atoms;

is 0-2;

is H or (C1-C6)-alkyl;




heteroaryl, (Cl-C4)-alkyl-0O (Cl-C4)-al kyl,
phenyl - (C1l-C4) al kyl,
(C5-C6)-heteroaryl -(Cl-C4)-alkyl; RIO is H,

~ (C1-Co) - al kyl -phenyl, (C1-Cs6)- aé}ttyl ;, 30 R11 is H,
(C1-Co) - al kyl - phenyl, (Cl-C6)-alkyl; R12 is H,
(C1-C6) - al kyl - phenyl, (Cl-C6)-alkyl; 35 and its

- physiologically acceptable salts. 2. A conpound of the:
forfala I as EiRAPREE!GE)@MM 1 in which Ring A. is
(C3-C8) -cycl oal kanedi yl or (C3-C8)-cycl oal kenedi yl ,

whe 89 in the, cygcl kanediyl or cycl oal kenedi yl
ri nlg one car'ﬁg'llr (&éfgﬁi'ﬂﬁyl ‘?féy’repl aced by an oxygen
fatom X is (Cl1-C6)-al kanediyl, where in the al kanediyl :
grogp the Cl Qr _SA( t ' ) b
Pellced by ot bivdiCAIRD EPROFGRICHcIRSY
formula | as EZaCoalkynyl (@368 )mycaliyl gprenys whave 21kyl may
in which 10 Ri 3 5 - di i
Br, CF3, 'OCFE’Q?E%-’%%@S?g%ﬁ%@?@@%%%@ﬂ‘%reﬁg’b@f
is H (Cl- Ce)saleripd fram ffegrosip-cansiatingrof Rydemat, phenyl,
10t oget 2% W tC fll(ctggem Eéilséroé@%)qc%@@)%‘llkﬁ% anﬂ@R‘ﬁﬂQﬂi’,%ﬁd
insl ?:H i f 6:(1; ﬁher?y_l %‘13)}’ bé UI(ISU _s%?&tég %? sggstli%{e’d t?y grqg of more
radicals from the group consisting of hydroxyl, (C1-C6)-
alkoxy, F and CFj3; with the proviso that R7 is not NR11R12
| or (C1-C6}-alkoxy if R6 = F;
15 _
R7 and R9 together with the atoms that carry them are pyrrolidine or
piperidine if n = 0;

“R6 and R7 together with the carbon atom that carries them are (C3-C8)-
20 cycloalkyl;

R8 _ is H, (C1-C6)-alkyl;
R9 is H, (C1-CB)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
S 25 . (C1-C4)-alkyl-(C6-C10)-aryl, (C1-C4)-alkyl-(C5-C11)-

heteroaryl, (C1-C4)-alkyl-O-(C1-C4)-alkyl, phenyl-(C1-C4)-
alkyl, (C5-CB8)-heteroaryl-(C1-C4)-alkyt;

R10 ~is H, (C1-C6)-alkyl-phenyl, (C1-C6)-alkyl;
30

R11 is H, (C1-C6)-alkyl-phenyl, (C1-C6)-alkyl;

R12 is H, (C1-C6)-alkyl-phenyl, (C1-C6)-alkyl;

35  and its physiologically acceptable salts.
2. A compound of the formula | as claimed in claim 1 in which

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



is CH2O or CH2-O-.CH2; is O; R6 is H or (Cl-08)-alkyl:

30 R7 is (Cl1-C6)-al kyl, where al kyl may be .
unsubstituted or substituted by phenyl; R7 and RO
together with the atoms that cag y them are
pyrrolidine if n 0; 35R6an R7 together with the

car.bon at om 5|hethe<ag&|bbﬁa§ @éﬁéﬁ%@g %g'&%‘ é‘égbon
its physi ol og?ie8 ngayat@cra@! ebss@mpgygc-m ajgm;

_pharnaceutlcal conpr|3|ng one or nore conpounds of

carbon atomt

forpul a
- 3.

bhar rﬂﬁé@d%@)ﬁ@ Kapadh: Wiy ﬁ%ﬁ{ﬁ@ﬁ 5@@%&5 the C1 or

5conp6unds of CBeattfbrf anorru(ta Rlngs\)t?hay bedepiacedby @h oxygen

nmore of cl ai

to 3 and one or nore active

-conpounds- having favorabl e effects on nmetabolic- -
di sorders or diseases associated therewith. 6. A

t he

1to 3 dRd
10phar maceutical, conpri si ng one or nore conpounds of
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R1

R2

R1and R2
R3

W

X

" R6

R7

R7 and R9

R6 and R7

R8

phag, ”aceMtcbﬁﬁ‘:’oun? i Cfdrﬁﬂlléjpﬁs Blair{BE §n HAET? o‘? claims 1

15forrru|a
7Um@Whigh npre  antidiabetics. 7. A

almed 1n one or nore o

la .l | f clai 1
one BESRRANPRET 80 Modul ator s, 25

is Br, CF3, OCF3, (C1-C6)-alkyl, O-(C1-C6)-alkyl;
is H, (C1-C6)-alkyl, O-(C1-C6)-alkyl or

togéther with the phenyl ring = naphthyl;

is CF3, (C1-C6)-alkyl, (C3-C8)-cycloalkyl, phenyl;
isCHifo=1,

is CH20 or CH2-O-CHo;

is 0;

is H or (C1-C6)-alkyl;

is (C1-C6)-alkyl, where alkyl may be unsubstituted or
substituted by phenyl;

together with the atoms that carry them are pyrrolidine if
n=0;

together with the carbon atom that carries them are (C3-C6)-

- cycloalkyl;

is H;



8. The use of the conpounds of the fornula | as
clained in one or nore of clains | to 3 for the
treatment and/or prevention of disorders of the fatty
aci d netabolismand gl ucose ut |éqzati on di sorders. 9.
The use of the conpounds of th ormula | as clained
in one or nore of clainse 1 to 3 for the treatnent

and/or prevention of disorders where insulin
resR8t ance i siSithu&iived)-alspl cobemrd; use of the

compounds of the formula | as claimed in one or nore
of cl eat nent and/ or prevention

or the
of Wiﬁ%?&s'o‘%&'%"i(% E3[et%a|ts‘°'equel ae. 11. The use of
5 he conpounds of the fornula | as clained in one or
35 re i 1 03for the treatnent an
e Fent i RreiRaERy sl dorrind e phaitre SBAReS of sormula |
‘Theasislairoéd irmene onpoue df claims Heofarnul a | as cl ai med
in one or nore of claine 1 to 3 for the treatnent

and/ or prevention of states 91 associated with
met&bol 18 PERHBAGHIcal Tompisingsene br tase compounds ofithe

10c! ForRdia Iﬂaé%lﬁmﬁ’éd ﬁ‘PcBrﬁe 8f nﬂré‘bf@lai‘rﬂé 9 to3 4Y one or more active
st _one furt active conpou

conbi nati o ? Eﬁ‘@

f orCYRROYNGSHGNNG Tayo ?&ffeﬁt%%ﬁﬁt%bp Irdigpreersper dispases
t headsatizyed tHatewithabol i sm and gl ucose utilization

di sorders. 14. The use of the conpounds as clained in
one or nore of claims 1 to 3 in conbination with at

| et orfe pharmaesutizat, icomprisingpomel of orore Imentpoeatl:mﬁthe

1510 fBRAGA" ¥ Q¥RAKd \Wbrg ord@%i’é BEERihS 1Vt’§'3céhd &ié! o|' Fhore
resistance Is | nvolved. 15. A process pr epar|
ph#AHEEaheaticeal conprising one or nore of the

conmpounds as clainmed in one or nore of clains 1 to 3,

whi.ch ¢ rises mxjng the, active conpound with a

pha?ﬁnace‘ggﬁegp??ﬁ@]@@{sﬁgﬁlﬂr@mﬂéo'&%\wFE’F &HB‘HS’PPQ@PEH“E

t hifsrmulatleseclaintan im driey on piord obtlaihon tedant shé ak hte lipid
20  modulators.

8. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of disorders of the
fatty acid metabolism and glucose utilization disorders.

25
9. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of disorders
where insulin resistance is involved.

30 - 10.  The use of the compounds of the formula | as claimed in one or
-more of claims 1 to 3 for the treatment and/or prevention of diabetes
mellitus and its sequelae.

11.  The use of the compounds of the formula | as claimed in one or
35 more of claims 1 to 3 for the treatment and/or prevention of dyslipidemias
and their sequelae.

12.  The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of states
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associated with metabolic syndrome.

13.  The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further active compound for the treatment
and/or prevention of disorders of the fatty acid metabolism and glucose

. utilization disorders.

14.  The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further active compound for the treatment
and/or prevention of disorders in which insulin resistance is involved.

15. A process for preparing a pharmaceutical comprising one or more of
the compounds as claimed in one or more of claims 1 to 3, which
comprises mixing the active compound with a pharmaceutically acceptable
carrier and bringing this mixture into a form suitable for administration.



