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"PCT/ EPOL/ 1100 esent invention relates to novel potg
PPAR- al pha-activating conpounds for treating, for exanple, coronary heart

di sease, and to their preparation. 1n spite of many succ I es,
‘coronary heart disease (CHD) remmins a sedi-ous public he;@@Mmng’m
Treatnent with statins, which inhibit HVMG CoA reductase, esstully
| owers both LDL chol esterol plasma concentrations and the mort®@ff'ty of

patients at rPﬂp‘ioﬁi@%i&deriWé nci ng treatnent strategies rapy
of patients having an untavourabl e HDL/LDL chol ester ol ratu‘%\l‘wmmmwm@m

hypertriglyceridaem a are still not available to date. Cur . Tibrates

are the only therapy option for patients of these risk groups.'c%/"ﬂ‘@y act as
weak agoni sts of the peroxisonme-proliferator-activated receptor

( PPAR) - al pha fh@ptesént i9Rtion 4elated fonokl pot‘éndPPAFl}’eﬁ A8Rivafing bBéin ddtﬁﬁﬁffcﬁs

whi ch have hitherto been approved is that their interaction wt
"receptor5is oftatingefok exampje; caromprnhepint disdaks; aud sethempdeppsai®nng consi der abl e
side-effects. WD 00/ 23407 describes PPAR nodul ators for treating obesity,
at heroscl erosi s and/ or diabetes. It was an object of the present invention
to provide nokpliQRAYSShainGaeDtoltnRyY Rir ARORACR TR, 3lHdus | !
has now been found that " this object is achi éved by corrpoundrs of the general
formula (1) public health problem. Treatment with statins, which inhibit HMG-CoA reductase,

successfully lowers both LDL cholesterol plasma concentrations and the mortality of
10 patients at risk; however, convincing treatment strategies for the therapy of patients
having an unfavourable HDL/LDL cholesterol ratio or hypertriglyceridaemia are still

not available to date.

Currently, fibrates are the only therapy option for patients of these risk groups. They
15 act as weak agonists of the peroxisome-proliferator-activated receptor (PPAR)-alpha
(Nature 1990, 347, 645-50). A disadvantage of the fibrates which have hitherto been
approved is that their interaction with the receptor is only weak, requiring high daily

doses and causing considerable side-effects.

20 WO 00/23407 describes PPAR modulators for treating obesity, atherosclerosis and/or

diabetes.

It was an object of the present invention to provide novel compounds which can be
used as PPAR-alpha modulators.

25
It has now been found that this object is achieved by compounds of the general

formula (I)



--20R , R~-BBs~aRXORsNMA~( RRzvVvVR3IRR- RO in which
A represents a bond or represents a -CH2- or -CH2CH2- group, 5 X represents
O Sor CHZ R, Rz and R3 are identical or different and independently of
one another each represents hydrogen, (Cl-C6)-alkyl, (C3-C7)-cycloal kyl,
‘hydroxyl, (C1-C6) 10 al koxy, (C6-C, o)-aryRoxy, hal ogen, trifl uoronethyl,
trifluoronethoxy, (Cl-C6) alkylam nosul phonyl, nitro or cyano, or 15 R and
R2 are attached to two adjacent carbon atons and together with these forma
fused cycl ohexane or benzene ring, the latter optiong ly being substituted
by a (Cl-C4)-al kyl sul phonigi net hyl grou &d 20 i §| as defined above, R4
represents hydrogen or (C 8 %5 RSaANs epopesént hydrogen or
together with the car bdR: t he i ai; hed form a carbonyl
group, -3 R represents PYET OQe : , enyl ofl),benzyl, where
the aromatic radicals nepfioned If or seir partRﬁ‘hy in each case be nono- to
trisubstituted

in which

A represents a bond or represents a -CH;- or -CH,CH,- group,

5
X represents O, S or CH,,
R!, R? and R? are identical or different and independently of one another each
represents hydrogen, (C;-Cs)-alkyl, (C3-Cy)-cycloalkyl, hydroxyl, (C;-Cs)-
10 alkoxy, (C¢-Cjo)-aryloxy, halogen, trifluoromethyl, trifluoromethoxy, (C;-C¢)-
alkylaminosulphonyl, nitro or cyano,
or
15 R! and R? are attached to two adjacent carbon atoms and together with these form a
fused cyclohexane or benzene ring, the latter optionally being substituted by a
(C,-Cs)-alkylsulphonylmethyl group,
and
20
R’ is as defined above,
R* represents hydrogen or (C;-Cs4)-alkyl,
25 R’ and R® represent hydrogen or together with the carbon atom to which they are

attached form a carbonyl group,



by identical or different substituents fromthe group consisting of (C -C6)
"al kyl, (C,-C6)-al koxy, hydroxyl and hal ogen, 5 R8 represents hydrogen,
(C6-C oy-aryl or represents (C-C4)-al kyl which for its part may be
substituted by hydroxyl, trifluoronethoxy, (C-C4)-alkoxy or phenoxy, which
for their part are optionally nono- or drd8ubstituted by trifluoronethyl, or
by (C6-C ~ o)-aryl or 5- or 6-nenbered heteroaryl having up 10 to three

het eroatons fromthe group consisting of NN Oand S, where all aryl and
hetaroaryl ripgs ”&Bﬁés&_ﬁﬁ%yﬁﬁigeﬁ _Ogcltbglaﬂk)ﬂ,a herlyD &%zﬁ?%e@@ tHED Bfmdtfe
trisubstituted by identical or different 'substi'tuents Tromthe group

consi sting of hal orpdicalshmentomyd for(thbir Gt -nadykinl eackf Cise ®8)manide dm yrisubstituted

trifluoronmethyl, trifluarqnet ,. cyano, vitro and am no, .15 nd, Rl are
i dentical or diffeP¥yHentffy qr gﬁéﬂﬂé sfipegts Pre tgﬁcﬁ“m?r CUSISHNE éR’gr(g$‘2:rﬁl's
hydr ogen, (C ~-C6) 5&#,]12?@1@(()_91152—08{9%?@5{}@“@1 hilb gd’uor onet hyl ,

trifluoronethoxy or ogen, and R12 are identical or different and
i ndependg&nt|y of one another each represents hydrogen or (C, -C6)-alkyl or

( %%.etcﬁa pi“ﬁ | o8} L‘§| FepreagHts BHeropen s g émﬁe&»?w?%f% St onrkoEphicho isa
2cid and thorr pheromed e SURGRA B Pl GEREARON, (@GR e

30 -4 whi ch haveplphexyraehlchgforathezCparorararvptiondilyb enonde tbr adistdtuteddyt S or

for preparing medi cament fornulatjons. In the context of the invention, a
hydr ol ysabl e gr ouptrifiyoraraetds ortivt (CorCroramdor 3-0r §-mergberad hogeraary! haying up

particuhgr in the Ragy. deGadiRoh® fonf 'S0 Qhskiing BEN; & LT 0here all aryl

and hetaroaryl rings mentioned may for their part in each case be mono- to

trisubstituted by identical or different substituents from the group consisting
of halogen, hydroxyl, (C;-Ce)-alkyl, (C;-C¢)-alkoxy, trifluoromethyl,

trifluoromethoxy, cyano, nitro and amino,

15
R’ and R are identical or different and independently of one another each represents
hydrogen, (C,-C¢)-alkyl, (C,-C¢)-alkoxy, trifluoromethyl, trifluoromethoxy or
halogen,

20 R!! and R"™ are identical or different and independently of one another each
represents hydrogen or (C;-Ce)-alkyl or together with the carbon atom to
which they are attached form a (C4-C5)-cycloalkyl ring,

and
25

R!®  represents hydrogen or represents a group which can hydrolysed and degraded

to the corresponding carboxylic acid,

and their pharmaceutically acceptable salts, hydrates and solvates,

30



grouping into the correspondi ng carboxylic acid (R13 = hydrogen). Such
“groups are, by way of exanple and by way of preference: benzyl,

(C1-C6)-al kyl or (C3-Cg) cycloal kyl which are in each case optionally nono-
or polysubstituted by identical or different substituents fromthe group
‘consi sting of hal ogen, hydroxyl, amino, t8-(C 1-C6)-al koxy, carboxyl, (C

1- C6) - al koxycar bonyl, (C 1-C6) -aI koxycar bonyl am no and (Cl-C6) - al kanoyl oxYy,
and in particular (Cl-C4)-alkyl which is optionally nono- or

pol ysubsti t ut %16&M1a'v6'Eﬂir&'rﬁ%logfcaﬂdcftlBﬁ%ﬁd‘%axﬁb@ﬁkﬁta@%ﬂ%&caﬁfeﬁf@ drit6r }Iﬂ%ﬂzﬁ'ﬁlg
consi sting of hal ogen, hydroxyl, amino, (C 1-C4)-alkoxy, carbox

-C4) -al koxycamdnyment(f@mnmglor&l koxycar bonyl am no and (Cl-C4)-al kanoyl oxYy.

15 In the context of the invention, (C 1-C6)-allcyl and (Ct-C4)-al kyl
represent a straightchain or branched al kyl radical having 1 to 6 or 1 to 4
carbon atons, pf gRPQmkdxY Y dthe BVEHEEE N RydrdlySHHIE Brdup i BE ro%ﬁgmbncdm"ﬂ i
branched al kyI radi cal having 1 to 4 carbon atons. The follow ng radicals
may be n&nti ogrmlpb\yhmb,ylmparmdaplne tentody leads tof a 20nypersiberafnthe : -GE)ORI’,
ethyl, n-propyl, ]sa and t g C ext o he i nventi on,
(C8-C 0)-aryl g#oaawggg ‘Széfﬂ“%ﬁpe pg&aﬁgagyltcaacl%élg. ngﬁxﬁr i&%c r%B‘I‘PSa&rBrrB. A
preferred exa VAR tfre_€Q!

i nvention, Cgpcg?" é@%*ﬁ“a‘?ﬁ %nd lﬂﬂ\x‘(%& é&?fé&/ﬂg afr%}/],}’ @[)(%Zse %@{106" kyl
group havi ng dydienlidyl avidciark dn €achasabooptivnaliy mdnespnepnlysnbktytuteiﬂbg 1ﬂaitnlcamrng
radi cal s may he_nentioned by y of exanple and by wa ref erence:

cycl obutyl,  c9dfessmdng P“%iﬁ'&fs éla OH&WO“%BO‘}SFF“PEeOﬁ:@H\%SR@’ BY drpyd, 3Bt | on,
(Cl-CG) Ikox WIS TES pran

havi ng to GY%aggon §arf3‘o e?’ﬁ;ﬁz aﬁg&&éﬁ (?0699 %lt(?’é}é ght %glin%adgfl -5
branched al ko((yl-C@)ehllcmbylhay,l :ngi ih pmléulazatmle@4)aallqrrmhlit'ﬂnes oplidmliy ngocadircal s
may be nentloned by way of ~.example aq preference: nethoxy

et hoxy, n- propekysH Si‘%‘éﬁﬁ‘r B’{)é‘i&mc‘ile?rt d‘%f"@i?“bﬁﬁmﬁéﬁt 352‘9‘ fésﬁcgrﬂumészwmgs)fl n
h
Che conext o, | YA EE. OB bR RIS I

preferred exapp- e4)i.gﬁkd;dyearamy3}1mmoraad|(CaC4phkamylony n the context of the

i nvention, (C 1-C6)-al koxycarbonyl represents a straight-chain or 10
br anched? alkoxy radi cal having 1 to 6 carbon atonms which is attached via a

b I
C oy B oulls H FRELPRE A 08B 38 R BB g
may be nmenti obigdin by brsayhedf alkyaapicsl mdagby t@yorof tpHetanmeins, respectively.

met hoxycar bon¥l, et hoxycar bonyl , n-propoxycar bonﬁ@ |soPr opoxycar bonyl and
t ert - but oxycaPE§gice 18 BIVER to Aatraightehain o branghied alkyhiadisal having 1 to 4 carbon

Cl-C6 | k b
(9,050 21 KOxuRglOR kAR, FAREBSEAL Be bRt e BHAAO s by vy of
carbon aponms prfireanktaly ethiidhpedpys icbprdpybdridaedddtyli a the carbonyl group.

Preference is given to an al koxycarbonyl am no radical having 1 to 4 carbon
atons. 20 The follow ng radicals may be nentioned by way of exanple and by

way of prefer T co ﬁfg%t'b‘%ﬁ’eci%@&?i%}{{/@“cg@na:ﬁtﬁéé’e%?sr%‘%{ﬁé’rhﬁig t3ical having 6 to

n- pr opoxycar bony i SOpI OPOX no an
t ert - but oxycanbeapbafoMe. A preferred example is the aryl radical phenyl.

25 In the context of the invention, (C;-Cg)-cycloalkyl and (C4-C7)-cycloalkyl represent a
cycloalkyl group having 3 to 8 and 4 to 7 carbon atoms, respectively. The following
radicals may be mentioned by way of example and by way of preference: cyclobutyl,

cyclopentyl and cyclohexyl.

30 In the context of the invention, (C,-C¢)-alkoxy represents a straight-chain or branched

alkoxy radical having 1 to 6 carbon atoms. Preference is given to a straight-chain or



In the context of the invention, (C--C6)-al kanoyloxy represents a
straight-chain or 25 branched al kyl radical having 1 to 6 carbon atons

whi ch carnes a doubly attached oxygen atomin the 1l-position and is
attached in the 1-position via a further oxygen atom The follow ng

radi cal s may be nentioned by way of exanplde and by way of preference:

acet oxy, propionoxy, n-butyroxy, i-butyroxy, pivaloyloxy, n-hexanoyl oxy. 30
-6 In the context of the invention, (G -C6)-alkylam nosul phonyl represents
an am no gr ouprahdhddalksxyafatiRalNRdVing 8 t& 45dakiR0ths. OTHRURI18WThg@dicals may be
straight-chain or branched al kyl substituent having 1 to 6 carbon atons.
Pref erence i smgntienedthy wiay efl sxpmalei andhy whyoofinireferedee: aethnxyi ethoxly, neprdpaxsiy bon

atons. The follow ng radjicals may, 5 be nti oned by way of exanple and by
way of prefer &RB@POﬁ%E?TgF%%%MwaﬁE}? fqﬁ‘gi‘?ﬁyr ani nosul phonyl ,

n- pr opyl am nosul phonyl , i sopropyl am nosul phonyl and

tertbutyl am nosul phonyl. In the context of the invention, hal ogen

represents fl lmrthevepntekt of ithe intention,n6Cealid)-aylaxydiepease®s efne prnmtici mdigalven

to chlorine or fluarin In the context.of the invention, 5- or, 6-nenbered

ot of oar y1 - haVPHBE dptd 50 Sathen et HCHL i i FRom PRty 0B- doREETthg  of

S, N and O gepgfahikeYs 8RR dicdl gRAGGYCcl i ¢ heteroaromatic radical which
a

is attached via ring carbon atom of the 15 heteroaromatic radical, or, if
appropriate, via a ring nitrogen atomof the heteroaromatic radical. The

fol | ow di_cal b ti d f I db f

ref or ence: f 4 AAORIKEY OF HIeyInvertiane foF Corlkoxyeriany! tRiseiy £ Srighodhain 91
triazol yh, PY&d i gl i i i i t nyl ,
thi onyl " Gnaspiibted G RRAL hebily £87% Bitbon BRFLEIRPES ABed' AR o oty
conmpounds acc@ratipn Préferehdecisi pivemtto an sieaightechhint ori brantlexdesikexoeeibonylf adicsl

which are either, like image and m nor i nmage (enpantioners) or i ch are_not
li ke image andaYig oo ﬂﬁ&%@n(m%t@ree%l@mg. ragjcalsi Iﬁ@séhﬁirawtlpe&&évafyo% to

t he enanti omer di a5t egeo0 d I i 5 A The
racem c for ns,e§?'r?é<lee t%’? d?gsgégo?r)gr sl,grgf:egéri:ﬁ%e é@%@?g‘%ﬁ%iy % a %ﬁ&n rll’ner
into the ster agrogixytarbalyl,isoproporydrimnypadact-butokyvatboaylor e, certain
conpounds may be present in tautomeric fornms. This is known to the person
skilled!Pn the art, and such conpounds are |ikew se included within the 30

scope of the h&‘ﬁﬁ‘{érﬁ% of tﬂ@‘?m%ﬂﬂ@ﬁ’,“@ﬁ&%ﬁ%ﬁ@%ggn Iné/%mliigg rif‘ﬂ‘r&%ﬂlsi afiy 2l so

be present as sa t he cont ext preflerence 1S given

t o physi ol 0gi @edupyhasingepstalihe-chaihtos brateled dlkoxgicabohyl sabstitpém Whactskdst Istocan
be salts of the conpounds according to . the 5 invention with inorganic or
organi ¢ aci ds& FHBeR RS in dheyjallkaxyt mdical aad jst #tagheshvia ﬂ&'ci“éf?"%ﬁcﬁoa& for
exanpl e, hydr L C:.a6] d ] | ] i S uric
acid or to sal és}%r\%ﬁ%ﬁilsﬁg%ntlo% cgireg%%l}bﬁgﬂg{?q?uﬁgﬁgﬁwﬂg} 3§ 42‘:[?8[?10%&5{%)18? ‘or
exanpl e20acet The afolldwing' egalicais enagChel mentibréd dyawayl of fexamiple and iy, wagl ofc
acid, citric acid, tartaric acid, lactic acid, benzoic acid, or )

met hanesul phoRrdersrsed methoxycahppdumipno sihexyarhenylawinge Moropeyssbenylamigo,

t ol uenesul pho ri'§.ofsro"i‘fd;q%aﬁfon?ﬁr‘?ﬁﬁo@ﬁlh(:l’é.{’te-butoxycarbonylamino.

In the context of the invention, (C,-C¢)-alkanoyloxy represents a straight-chain or

25 branched alkyl radical having 1 to 6 carbon atoms which carries a doubly attached
oxygen atom in the 1-position and is attached in the 1-position via a further oxygen
atom. The following radicals may be mentioned by way of example and by way of
preference:  acetoxy, propionoxy, n-butyroxy, i-butyroxy, pivaloyloxy,
n-hexanoyloxy.

30



di sul phoni ¢ acid. Physiologically acceptable salts can also be salts of the
conpounds according to the invention with bases, such as, for exanple,

metal or ammonium salts. Preferred 15 exanples are alkali netal salts (for
exanpl e sodiumsalts or potassiumsalts), alkaline earth netal salts (for
exanpl e magnesi um salts or cal cium salts);6and al so amoni um salts which
are derived from ammonia or organi c am nes, such as, for exanple,

et hylam ne, di- or triethylamne, ethyldiisopropylam ne, nonoethanol ani ne,
di- or triethanchéeromext 6f eiecinobgtion, AC1-05)-allylaRlinshpAbMAGepRERts an amino

di benzyl am ne, 20 N-nethyl morphol i ne, dihydroabietylamne, 1-ephenam ne,

net hyl pi peri digieup whighrik atiacheq gise sulphemyl @i and kas aostradghtichain| asthingriched ne.

The conpounds accor di to,.the invention can al so resent in the form of
t hei r ggl vat esa?kx ns%gﬁﬁ“le%llgymignqt ﬁ% of H°8F ?‘ﬁgsr b]%)‘? Afes!S BV 3? eftnce
is given to ccamwﬂﬁkssmﬁl&ngﬁraa@aﬁmi%gww lcarboh htoms THE kaifbwiflg ﬁ&d’i&l&rtﬁ%m S

- - or

a bond or represents a - or -CH2 gr oup, _g_ Xrepresents O
CH2, R, SR2 arh¢ mntioned byl avayicf #xampledinffhyreap obprdferentepmathylaniiyosuiphong,

anot her each represent s .hydrogen Cl- C6) ~al kyl. C1-CB) - al kox hydr oxyl ,
hal ogen, tri §?$11%‘r“8ﬂ§?}f‘f§‘lyf’ ‘?‘Pf@V&BPB?Pé‘%H#‘BE@: lﬁp%?ﬁyl%?‘)neyﬁﬁlﬂnyhﬁng tert-
represents hydyagahineulpliony4) - al kyl, RS and R6 each represents hydrogen or
together with the carboh atomto which they 10 are attached form a carbonyl
group, R represents hydrogen, (C 1-C6)-al kyl, phenyl or benzyl, in which
the aromatic rad oned f.or their part maéHi n eag case be nonp- to

Sl .
trisubstituted® Bb‘g ?ﬁ%ﬁ’fr{?‘r{}[a#‘e dpveapptp,el?aéqﬁensrggrggqng% PEne FrebIgPRAy 2nd

consi stipg of ifdind Préf:repcdls \Lentéghl'oﬁﬁ%b@hﬁ&ﬁéz hydroxyl or halogen, Rg
represents hydrogen, (Co-Coo)-aryl or (C--C4)-al kyl, which for its part is

optionally substituted by (C6-C 0)-aryl or 5- or 6-nmenbered heteroaryl

having up to three heterogtons. fromthe grqup consisting of N,. O and S
where all of EB tfxﬁecqnf% (gy el eRHOR, ihsdng"d Orgmbesed (hetarearyly having wpadh Lase

be nmono- to teglhlsdd i i &al 6l i t he
group consi st iHr?g of%rhgar%ég‘ég%(?ﬁﬂfygﬁg%oﬁ? c{) %&St‘&%éﬁ’@%“& F)bcée&lle }é%{?f} é\‘ﬁﬁ%&%m
tri fl uor omet hyhonocydlicl hateroaretratix yadica) awtich isi dttachethdiaanting carBon Rtorand th ar e

i denti cal or different and,i r\de enigentl of one anot her each represents
hydr ogentd (C Detsrgaramatq radieal. C§) -15) RRPEOPIANG.; Mlay Gr ISt IAFoseR atopy otk hoxy

or hal ogen, Rlpefe 3 [ [ : O J f
one ano'? her eggﬁ%@%?ﬁ%@ggﬁ% gﬂ E?&c}}dggéﬁ%ﬁ&z%@%ghgﬁ%édw&ggﬁﬁlﬁ th

the carbon at amitby wdy afprefeegncer faranyl, gryvetyl| théepyl, oliiazalyl( GdazClyl; myidazoi1Ky |
ring,

triazolyl, pyridyl, pyrimidyl, pyridazinyl. Preference is given to furanyl, thienyl and
oxazolyl.
20
Depending on the substitution pattern, the compounds according to the invention can
exist in stereoisomeric forms which are either like image and mirror image
(enantiomers) or which are not like image and mirror image (diastereomers). The
invention relates both to the enantiomers or diastereomers and to their respective
25 mixtures. The racemic forms, like the diastereomers, can be separated in a known

manner into the stereoisomerically uniform components.

Furthermore, certain compounds may be present in tautomeric forms. This is known
to the person skilled in the art, and such compounds are likewise included within the

30 scope of the invention.



-9 and R13 represents hydrogen or a group that can be hydrol ysed and
degraded to the 5 correspondi ng carboxylic acid, and their pharmaceutically
acceptabl e salts, hydrates and solvates. Particular preference is given to
conpounds of the general forrmula (1), 10 in which A represents a -CH2- or

- CHzZCH2- group, 15 X represents O, S or e, R, RZ and R3 are identical or
di fferent and independently of one another each represents hydrogen,
(C1-A4)-al kyl, (Cl-C4)-al koxy, chlorine, fluorine, trifluoronethyl,
trifluoromet h@ky compbums @tcatliag@o théQnVihtios paIe 280 be preselitag &hlts0 In thetchbidext RS
and R6 each reEresent_hydro en or together with the carbon atomto which
they are atta®hthg invyntion, rieferspes is giyantp physiolegically,acespiable salsdr ogen,
(Cl-4)-al kyl or benzyl, Rg represents hydrogen, phenyl, benzyl or
5-menber ed heteroaryl nethyl having up to two heteroatons fromthe group
consi sting of phiysiSlogiailBacopaible tdle & B QMY OF thd REmPYEIde NEcomiMd @tk f or
their part may In each case be nono- to trisubstituted by identical or

“di fferenf subsventiemwithfinerganisorprganic addsifyeferagce is given & saltsl with geganic

fluorine, bromi. hyd | 1: CA) -al kyl . (Cle GA) - al k trifl t hyl
and o, o s, PR exambler hiftbistoniy el AStiba G e ere i S e
anot her each kgBh@$ECAEA dr 1BYSAIOGAh ofdanik- @oﬂﬁ&)ﬁdmsu(ﬁoﬁtc%ds%%ﬁx%; for

or

trifluoromethyl, fluorine or chlorine, R ~ an 2 are identica

di ffferent andxamplepaseticracid) psépiomie agidytrhaleiceavih fumprie sieid, snalicdaaid)ecitric
met hyl or eth)él., ol taoget her rvit.h thg carbon atomto which t eﬁ/ are
attached t hey %Fr nfaHRG c A8 ntAGHe o ACithy cPRRAIS, [aCiq. n oT  fRthangsulphionic ~acid,

10 ethanesulphonic acid, benzenesulphonic acid, toluenesulphonic acid or naphthalene-

disulphonic acid.

Physiologically acceptable salts can also be salts of the compounds according to the
invention with bases, such as, for example, metal or ammonium salts. Preferred
15 examples are alkali metal salts (for example sodium salts or potassium salts), alkaline
earth metal salts (for example magnesium salts or calcium salts), and also ammonium
salts which are derived from ammonia or organic amines, such as, for example,
ethylamine, di- or triethylamine, ethyldiisopropylamine, monoethanolamine, di- or
triethanolamine,  dicyclohexylamine, dimethylaminoethanol, dibenzylamine,
20 N-methylmorpholine, dihydroabietylamine, 1-ephenamine, methylpiperidine,

arginine, lysine, ethylenediamine or 2-phenylethylamine.
The compounds according to the invention can also be present in the form of their
solvates, in particular in the form of their hydrates.
25
Preference is given to compounds of the general formula (1),

in which

30 A represents a bond or represents a -CHj- or -CH,CH,- group,



R13 represents hydrogen or represents a group that can be hydrol ysed and
‘degraded to the correspondi ng carboxylic acid, 15 and their
pharmaceutically acceptable salts, hydrates and sol vates. Very particul ar
preference is given to conpounds of the general fornmula (n, 20 in which A
Tepresents a -CH2- or -CH2CH2- group, X ré€presents O, S or CH2, 25 R1
represents hydrogen, nethyl or nethoxy, R2 and R3 are identical or

di fferent and i ndependently of one another each represents nethyl,
trifluoronethy , nebhadms O Sidrlcypr omet hoxy, chlorine or fluorine, 30 R4
represents hydrogen, -11 ' RS and R6 together with the carbon atomto which
they are attached forma carbonyl group, 5 R represents nethyl, ethyl,
n-propyl or, [p parti ar, . hydr ogen,. represents enyl, furapyl net hyl
or thienyl net IR \ﬁﬁgﬁg f“f‘?e‘drg?;“i??s‘ys‘algggmﬁéﬁgi‘ %é’ n‘fl%{‘]lyt ppe ﬁ’é‘?t{'}gfnﬁﬁf’&‘i n
each case be nono- i bttt &6l _OY_Jndenid.caly. i i i f.uents
fromthe group conrseﬁgetslg&ntg dr%é#’hf}ﬂ g%c? l%’ gdt:lhg%),ﬂ&@éﬁgﬁﬁﬁpgr%%g’n%?cal
or diffefent and efiudromethytsefibcomgthoggantroor eghby! in particul ar hydrogen,
15 R11 and R12 are identical or different and each represents hydrogen or
methyl in particular nmethyl, and 20 R 3 represents a group which can be
hydr ol ysed ang4deg carfresponaing carboxylic acid, or, in

parti cul ar, rgpresfeeﬁgggxﬁ%gﬁorg er?,&a(ggqaﬁg?wphar maceuti cal |y acceptabl e

salts, hydrates and solvates. 25 The general or preferred radical

definitions |igted above apply both to the end . .
R’ and R’ each represents hydrogen or together with the carbon atom to which they

10 are attached form a carbonyl group,

R’ represents hydrogen, (C;-Cg)-alkyl, phenyl or benzyl, in which the aromatic
radicals mentioned for their part may in each case be mono- to trisubstituted
by identical or different substituents from the group consisting of (C;-Cg)-

15 alkyl, (C;-Ce)-alkoxy, hydroxyl or halogen,

R® represents hydrogen, (Cs-Cip)-aryl or (C;-C4)-alkyl, which for its part is
optionally substituted by (Cs-Cg)-aryl or 5- or 6-membered heteroaryl having
up to three heteroatoms from the group consisting of N, O and S, where all of

20 the ring systems mentioned may for their part in each case be mono- to
trisubstituted by identical or different substituents from the group consisting
of halogen, hydroxyl, (C;-Ce)-alkyl, (C;-Ce¢)-alkoxy, trifluoromethyl,

trifluoromethoxy, cyano, nitro and amino,

25 R? and R'° are identical or different and independently of one another each represents
hydrogen, (C,-C6)-alkyl, (C,-Cg)-alkoxy, trifluoromethyl, trifluoromethoxy or

halogen,

R!!" and R'? are identical or different and independently of one another each
30 represents hydrogen or (C;-C¢)-alkyl, or together with the carbon atom to
which they are attached they form a (C4-C7)-cycloalkyl ring,



products of the forrmula (n and, correspondingly, to the starting materials
and internediates required in each case for the preparation. The i ndividual
radi cal definitions given in the respective conbinations or preferred 30
conmbi nati ons of radicals are, independently of the respective given

‘conbi nation of radicals, also replaced by%any radical definitions of other
conbi nati ons. -12 O particular inportance are conpounds of the fornula
(I') in which R4 is hydrogen. O particular inportance are conpounds of the
formula (1) in which RS and R6 5 together with the carbon atomto which
they are attached forma carbonyl group. O particular inportance are
conpounds of adtk fornmula (1) in which R represents hydrogen, nethyl or
met hoxy, 10 and RZ and R3 are identical or different and independently of
one anot her each represents nethyl, isopropyl, tert-butyl, cyclohexyl,
trifluoromet hghs i f i

particul ar i rrgort ggag%fse h%&n%%ﬂu%%jg %%F}Hew?%r} r?ﬁb’g&'ﬂ‘gggﬁi %ﬁ%@%&%ﬁ%ﬁy !
represenfs phenyl, uﬁnmpwqmngmdwﬂxyhchmdnylnethyl or oxazol yl met hyl, where
the 20 ring systens nentioned for their part may in each case be nono- or
di substituted by nethyl, or represents 2-nethoxyethyl. O very particular

| por t ance arﬁuﬁﬁiﬁﬁ%\l}\%@ﬁtic@%a&%ﬁﬂﬂe%ﬁé,ﬁ%rd&e@eaﬁd Rvate® ~ ~ | X O N-N-A

~ H3C CH3 25

Particular preference is given to compounds of the general formula (I),
10

in which
A represents a -CH,- or -CH,CH;- group,
15 X represents O, S or CH»,
R!, R? and R’ are identical or different and independently of one another each

represents hydrogen, (C,;-Cg)-alkyl, (C;-C4)-alkoxy, chlorine, fluorine, tri-

fluoromethyl, trifluoromethoxy, nitro or cyano,

20
R represents hydrogen or methyl,
R’ and R® each represent hydrogen or together with the carbon atom to which they
are attached form a carbonyl group,
25
R’ represents hydrogen, (C-C4)-alkyl or benzyl,
R® represents hydrogen, phenyl, benzyl or 5-membered heteroarylmethyl having
up to two heteroatoms from the group consisting of N, O and S, where the
30 aromatic ring systems mentioned for their part may in each case be mono- to

trisubstituted by identical or different substituents from the group consisting



A represents a -CH2- or -CH2CH2- group, X represents Oor S, 5 R
Tepresents hydrogen, nethyl or nmethoxy, R2 and R3 are identical or

di fferent and i ndependently of one another each represents nethyl,

i sopropyl, tert-butyl, cyclohexyl, trifluoronethyl, nethoxy,
trifluoromethoxy, chlorine or fluorine, “1®-and R8 represents phenyl,
furanyl met hyl, thienyl nmethyl or oxazolylnethyl, where the ring systens
mentioned for their part may in each case be nono- or 15 di substituted by
methyl, or represegt shibrive] f}m@ﬁﬂ&,hwmmme,rqgruﬂf,yl,wecp@y)ealggyr(@,@,‘?aﬂtsﬁﬁs for
preparing the conpounds of the general fornula (1) according to the

i nvention, char act &flupeuinéthyltandam@®,[ A] conpounds of the general formula
(I'') RB R~ XOT 11 12 HOOC N~ ~ RR (Il), Rlo R 25 in which A, X, R, Rg,

R9, R-, R-1 and R-Z are each as defined above - 14 and T represents
benzyl, (Cl-QRYafd K ar@fdeftiR® by BRfebdnt SMPRRAESendththPHY dhelaRbtheLldcd 'réﬂg@s%ﬁts .
synthesis, 5 are tnitially, with activation of tHe carboxylic aci'd group in

(1), reacted w t hhyogeou(CisCofalkyhd Cygéhpakkioxy,drifftubramethiyl, )flugrine ok ctiforfike, ( ~) ~
R3 z 10 in which
R'' and R" are identical or diffferent and independently of one another each
represents hydrogen, methyl or ethyl, or together with the carbon atom to

which they are attached they form a cyclopentyl or cyclohexyl ring,

10
and
R represents hydrogen or represents a group that can be hydrolysed and
degraded to the corresponding carboxylic acid,
15
and their pharmaceutically acceptable salts, hydrates and solvates.
Very particular preference is given to compounds of the general formula (1),
20 in which
A represents a -CH,- or -CH>CH,- group,
X represents O, S or CH,
25
R! represents hydrogen, methyl or methoxy,
R? and R? are identical or different and independently of one another each represents
methyl, trifluoromethyl, methoxy, trifluoromethoxy, chlorine or fluorine,
30

R represents hydrogen,



R1, RZ and R3 are each as defined above, 15 to give conmpounds of the
general fornmula (la) OR8 RRz\ Ol ( XOTNMA\ R~ Rz (la)~ Rs H ~
RoRinwhich 20A X T, R, R, R3, R, R8, R9, Rl, Rl ~ and R12 are
each as defined above, or 25 [B] compounds of the general forrmula (1V)

15 ORR RXOTHWA ~~RR2 (IV)~ R-lh-which SA X T, Rg, RO, R, R
| and R12 are each as defined above, are, in the presence of a base,
reacted with conpounds of the general formula (V) 10 R ORNQ( R3 HR-
in which 15 R~, R2, R3 and R~ are each as defined above and Qis a suitable

| eavi ng group, for R%xarrpl e hal ogen, nesylate or tosylate, 20 preferably

brom ne or i o8 aad R° together with the carbon atom to which they are attached form a carbonyl

group,
5 R’ represents methyl, ethyl, n-propyl or, in particular, hydrogen,

R® represents phenyl, furanylmethyl or thienylmethyl, where the ring systems
mentioned for their part may in each case be mono- or disubstituted by
identical or different substituents from the group consisting of methyl and

10 ethyl,

R’ and R' are identical or different and each represents hydrogen or methyl in

particular hydrogen,

15 R'! and R" are identical or different and each represents hydrogen or methyl in

particular methyl,
and

20 R  represents a group which can be hydrolysed and degraded to the

corresponding carboxylic acid, or, in particular, represents hydrogen,
and their pharmaceutically acceptable salts, hydrates and solvates.

25 The general or preferred radical definitions listed above apply both to the end
products of the formula (I) and, correspondingly, to the starting materials and

intermediates required in each case for the preparation.

The individual radical definitions given in the respective combinations or preferred
30 combinations of radicals are, independently of the respective given combination of

radicals, also replaced by any radical definitions of other combinations.



| i kew se to conpounds of the general formula (Ia) - 16 the conpounds of
the general formula (la) are, if appropriate according to known nethods for
am de al kyl ation or am de reduction, converted into conpounds of the
general formula (Ib) s O8 RRz\ RRs RI XOT12 NNp\ RR( RRM R~-R
5inwhich A X, T, R~, RZ, R3, R4, R5;1%k6, R, R8, RO, R~, R~ ~ and R
~ 2 are each as defined above 10 then converted with acids or bases into

t he correspondi ng carboxylic acids of the general forrmula (Ic) R~ ORs 8 R2
\ S RR RI XOHNMA\ RR2 (Ic)~RR4A R-R15in which A X R1, R2,
R3, R4, R5, R6, R, R3, RO, R1, R~ ~ and R~ 2 are each as defined
above, 20 andOfipesisular anparfangppre spmpavrdsad she formulawD ik whih Rrets hydrogeror
esterification, nodified further by reaction with conpounds of the general
formula (Vn R-3-Z (

Of particular importance are compounds of the formula (I) in which R’ and R®

5 together with the carbon atom to which they are attached form a carbonyl group.

Of particular importance are compounds of the formula (I) in which

R! represents hydrogen, methyl or methoxy,

10
and
R? and R? are identical or different and independently of one another each represents
methyl, isopropyl, tert-butyl, cyclohexyl, trifluoromethyl, methoxy,
15 trifluoromethoxy, chlorine or fluorine.
Of particular importance are compounds of the formula (I) in which
R® represents phenyl, furanylmethyl, thienylmethyl or oxazolylmethyl, where the
20 ring systems mentioned for their part may in each case be mono- or
disubstituted by methyl, or represents 2-methoxyethyl.
Of very particular importance are compounds of the formula (IA)
R 7
8 X
- 0 'f 7(ILOH
. J\/N\A HC CH,  (A),
R’ H
25

in which



- 17 in which R13 is as defined above 5 and Z represents a suitable |eaving
group for exanple hal ogen, nesylate or tosylate or represents a hydroxyl
group. 10 The process according to the invention is generally carried out
at atnospheric pressure. However, it is also possible to carry out the
process under elevated pressure or under-}educed pressure (for exanple in a
range of fromO0.5 to 5 bar). Solvents which are suitable for the process
are customary organi c solvents which do 15 not change under the reaction

conditions. These fef ﬁkaﬁ@ae@HﬁQ§PC§ngbﬁ§ngbethy| et her, di oxane,

tetrahydrofuran, glycol dinet et her hydrocarbons such as benzene,

t ol uene, xyl ene, hexane, cycl ohexane or mneral oil fractions, or

hal ogenat ed h&drocar bons g: as dichl oronmet hane, trichl oromethane, carbon
tetrachl ori de® di cffPt fQVF e, trichloroethyl ene or chl orobenzene, or

ethyl acetate, pyridine, 20 di nethyl sul phoxide, dinethylfornmam de,

N, N - di net hyl propyl eneurea (DMPU), N-nethyl pyrrolidone (NWP), acetonitrile,
“acet one ®r ni Rf onetepeesents hydrogenairethybosmiethlory,t 0 use ni xtures of the

sol vents nmentioned. Sol vents which are preferred for process step (I1) +
(rrr)y ~ (ra) are di chl oronet hane 25 and di net hyl f ormam de. For process step
(rv) + (V) 3 Vi ess
Step (1) + (R Fe R EFERES: difteeht &1 iplerthifBidys ik FRGE eac pEpritel 23
out in a tenperat umethuyang@mﬁylftmmum; ¢yeloh Q¥ Cirifluoedraéthii| ymethoxy) Rifluogo-+40C.
The 30 process step %p ~ (Ia) is generally carned out Iin a

t enperature range Bet ?%rﬁhb@nﬁé’f YO0, preferably from +50C to +100C. -18
The auxihiaries used for the ami de formation in process step (II) + (Iln -~
(la) are preferably customary condensi ng agents, such as carbodiimdes, for
exanmple, N, N ghdthyl-, N, N -dipropyl-, N, N -diisopropyl -

N, N - di cycl ohexyl car bodi i m de (DCC),

R® represents phenyl, furanylmethyl, thienylmethyl or oxazolylmethyl, where the
ring systems mentioned for their part may in each case be mono- or

15 disubstituted by methyl, or represents 2-methoxyethyl.

Moreover, we have found a process for preparing the compounds of the general

formula (I) according to the invention, characterized in that

20
[A] compounds of the general formula (IT)
o)
RS
8 X
) X o
HOOC\'/N\ R RY 1),
1 R10

25 in which

A X, R7, RS, R9, R!® R and R'? are each as defined above



5 N-(3-di met hyl am noi sopropyl)-N -ethyl carbodi i m de hydrochl oride (EDC), or
car bonyl conpounds, such as carbonyl diini dazole, or 1,2-oxazolium
conmpounds, such as 2-ethyl -5-phenyl -1, 2-oxazol i um 3-sul phate or
2-tent-butyl-5-nmethyl -i soxazol i um perchl orate, or acylam no conpounds, such
as 2-et hoxy- 1- et hoxycar bonyl 1, 2- di hydr oquilfiel i ne, or propanephosphonic
anhydride, or isobutyl chloroformate, or 10

bi s- (2- oxo- 3- oxazol i di nyl) - phosphoryl chloride or

benzotri azol yl oxy- aad s( di net hyl am no) phosphoni um hexaf | uor ophosphat e, or

O (benzotriazol-1-yl)-N, N, N, N tetranet hyl uroni um hexaf | uor ophosphat e
(HBTU), 2-(2-o0x0-1-(2H)-pyridyl)-1,1, 3, 3tetranethyl uroni um

tetrafl uoroborate (TPTU) or ) )

O (7-azabenzotri azérl - 1%‘)}7@?\“\[5 npengyl (G Fatkryorus sabmerisesapett st fonat e
(HATU), if appropriate gdlidl E@@gﬁhm@ﬁlon with further auxiliaries such as
1- hydr oxybenzotri azol e or ydr oxysucci ni m de, and the bases used are
preferabPy al kali netal carbonates, for exanple sodium carbonate or

bi car bonat e or potassi% carhonate or hicarbonate, or organic bases, such
as trial kyl ani nes, 3fdM @é{’n‘ﬁ}tﬁ aPtFYaé‘PHfE b6 sasboxyligaeidgraw hdD; reacted with

N- et hyl pi peri di ne i hﬂﬂ% Particul ar preference is 20
given to the conbiﬁg@Fﬂﬁmgng%§¥hﬁég%t y Egppholine and

1- hydr oxybenzotri azol e, of EDC, triethylam ne and 1-hydroxybenzotri azol e
and of HATU and dii sopropyl et hyl am ne. Suitable bases for the reaction (1V)
+ (V) ~ (la) are the customary inordani c bases, 25 such as al kali netal

al koxi des, such as, for exanple, Ii,t s hydr oxi de, sodi um hydroxi de or

pot assi um hydr oxi de, al kali netal RCa it es or qph kal ine earth netal

car bonates, such as sodi um carbonat e, :-t.ﬁﬁiungc rbonate, cal cium
carbonate or cesium carbonate, or s®Udi um bi cArbonate or pot assi um

bi carbonat e, or organic bases, such as trial kyl am nes, for exanple
triethylhgm ne, N-nethylnorpholine, N-nethyl 30 piperidine or

di i sopropyl et hyl am ne. Preference is given to sodi um bi carbonate. -19 The
hydrol ysis of the mawhiokylic acid esters in the process step (la) or (Ib)
-~ (lc) is carried out by customary nethods by treating the esters in inert
solvents with bases, the salts that are initially formed bei ng converted by
treatment with acig!ight ic.acids. In the case of the
tert-butyl esters,ﬁfgg 9E$§F§§§§a?§&§g§¥%?§%|y 5 carned out using acids.
Sui tabl e solvents for the hydrolysis of the carboxylic acid esters are

wat er Oi the organj c .solvents which are custonar{ for ester cleavage. These
preferably i ncl udetCdi¥asrsmrounds edthe gengsalifamaila (lat hanol , propanol ,

i sopropanol or butanol, or ethers, such 10 as tetrahydrofuran or dioxane,

di met hyl f or mam de, di chl oronet hane or di net hyl sul phoxide. It is also
possible to use mxtures of the solvents nentioned. Kpeference is given to
wat er| t et r ahydrof uran andR\ n the case _pf Rhe reagti with trifluoroacetic
acid, to dichloronet hang,affd, pride, to
tetrahydrofuran, diethyl e 11 Bases suitable for the
hydrol ysis are the custo A > se Brefera&h& i ncl ude

al kali metal hydroxide orRal kal i earth netal RIdroxide, such as, for
exanpl e, sodi um hydroxi de, 1ithium hydroxi de, potassium hydroxide or barium
hydr oxi de, or al kali metal carbonates, such as sodi um carbonate or

pot assi um 20 carbonate, or sodi um bicarbonate. Particul ar preference is
given to using sodiym;fydroxide or |ithium hydroxide. Suitable acids are,
in general, trifluoroacetic acid, sulphuric acid, hydrogen chloride,

hydr oge20 brom de and acetic acid, or m xtures thereof, if appropriate with
addi tion of 25 water  Preference.is ath@ to hydqogen chl ori de or
trifluoroacetic achdXih RnR disR A RhR 1.kt apdiRy] aresachras dafined above,
hydrochloric acid in the case of the nethyl esters. In the case of
conpounds of the general forrmula (la) or (Ib) prepared by solid-phase

synt hesi s andpratt ached to a pol yneric support via the carboxylic acid
group, the 30 cleavage fromthe resin to give the conpounds of the general
formula (lc) is |Iikew se -20 carried out by the above-described custonmary

et hOds25f or Cﬁ]b O%Hp%ur?&si oq"t eséeef\l%ral formula (IV)




hydrol ysis. Here, preference is given to using trifluoroacetic acid. Wen
carrying out the hydrolysis, the base or the acid is generally enployed in
an S amount of from1l to 100 nol, preferably from1.5 to 40 nol, based on 1
nol e of the ester. The hydrolysis is generally carried out in a tenperature
range of from OC to +100C, preferably froM0C to +50C. 10 The conpounds of
the general formula (I1) are novel, and they can be prepared by initially
[a] reacting conpounds of the general formula (MII) 15 ORO~ X OTRR-2
(M1) Roinwhich 20 X, T, RO, R, Rl' and R 2 are each as defined above
and B represents a bond or a nmethylene group 25 in the presence of a

sui tabl e reduci ng agent wi th_gonpounds the general formula (VIII) -21
R14-NHZ (V in which 5 Rlzha[ aRN _ hasxt hejlgeani ng of R8 given above
| o-T
HN R R" av),
A R10

in which
AX T, RE R’, Rm, R and R'? are each as defined above,
are, in the presence of a base, reacted with compounds of the general formula

V)
10

in which
15 R‘, Rz, R? and R are each as defined above
and

Q is a suitable leaving group, for example halogen, mesylate or tosylate,

20 preferably bromine or iodine,

likewise to compounds of the general formula (Ia)



or O[a-2] represents a group of the formula R5 OR in which 10 R is as
defined above and 15 R15 represents (Cl-C4)-alkyl or trimethylsilyl, to

gi ve conmpounds of the general formula (IX) RO Rya ~NHR-~ R ~0 T 20 in
which B, X, T, RO, R, Rl1l, R12 and R14 are each as defined above, 25 then
reacting these conpounds in the presence  Bi-a base with conpounds of the
general formula (X) | -22 R16-1'" (X)~ in which 5 R16 in the case of
process variant [a-1 ] represents a group of the formula OR O

the compounds of the general formula (Ia) are, if appropriate according to known
methods for amide alkylation or amide reduction, converted into compounds of the

general formula (Ib)

0
R\ s R
5 -] X
2 R | o-T
R N R11 R12
N A (Ib),
R |, , R0
R R
5
in which
A, X, T,R, R%L R}, R RS, R®, R’ R}, R’, R R'" and R are each as defined above
10
then converted with acids or bases into the corresponding carboxylic acids of the
general formula (Ic)
o)
R\ s R}
X
2 R R R ><”\OH
R N R11 R12
N ~A (Io),
R? |, , R10
R" R
15
in which
A X, Rl, R2, R3, R4, RS, R6, R7, R8, R9, Rm, R!!" and R"? are each as defined above,
20 and these are, if appropriate according to known methods for esterification, modified

further by reaction with compounds of the general formula (VI)

RB.z (v,



R 10 in which R and R15 are each as defined above or, in the case of
process variant [a-2] has the neaning of Rg given above 15 and Y represents
a suitable | eaving group, such as, for exanpl e hal ogen, nesylate or

tosyl ate, preferably brom ne or iodine, 20 to give conpounds of the general
formula (XI) 9RR XOTRSO~ \ 1l REYR2 (XI) OR8 25 in which - 23
B, XX T, R, R8, RO, R, Rll, R12 and R15 are each as defined above , and
finally selectively hydrolysing the carboxylic acid ester grouping - COORL5
in 5 these coppgnigels to the carboxylic acid, or [b] reacting conpounds of
the general formula (XIl1) 10 ORXOT ~~R~R2 ( R oinwich 15 A X
T, R9, Rl, R11 and R12 are each as defined above in the presence of a

sui tabl e redUﬁbr}gagg&{Hed%é& conpounds of the general forrmula (XII11) 20

5 and
Z represents a suitable leaving group for example halogen, mesylate or tosylate
or represents a hydroxyl group.
10 The process according to the invention is generally carried out at atmospheric

pressure. However, it is also possible to carry out the process under elevated pressure

or under reduced pressure (for example in a range of from 0.5 to 5 bar).

Solvents which are suitable for the process are customary organic solvents which do
15 not change under the reaction conditions. These include ethers, such as diethyl ether,
dioxane, tetrahydrofuran, glycol dimethyl ether, or hydrocarbons, such as benzene,
toluene, xylene, hexane, cyclohexane or mineral oil fractions, or halogenated
hydrocarbons, such as dichloromethane, trichloromethane, carbon tetrachloride,
dichloroethylene, trichloroethylene or chlorobenzene, or ethyl acetate, pyridine,
20 dimethyl sulphoxide, dimethylformamide, N,N’-dimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), acetonitrile, acetone or nitromethane. It is also possible

to use mixtures of the solvents mentioned.

Solvents which are preferred for process step (II) + (III) — (Ia) are dichloromethane
25 and dimethylformamide. For process step (IV) + (V) — (Ia), preference is given to

dimethylformamide.

The process step (II) + (II) — (Ia) according to the invention is generally carried out
in a temperature range of from 0°C to +100°C, preferably from 0°C to +40°C. The

30 process step (IV) + (V) — (Ia) is generally carried out in a temperature range of from
0°C to +120°C, preferably from +50°C to +100°C.



R1'-CHO (XITI), in which R1 ~ represents hydrogen, (C6-C 1 )-aryl, 5- or

6- menbered heteroaryl having up to 25 three heteroatons selected fromthe
group consisting of NNb, Oand S, or represents (C 1-C3)-al kyl which for its
part may be substituted by hydroxyl, trifluoromethoxy, (Cl-C4)-al koxy or
phenoxy, which for their part are optional8y nmono- or disubstituted by
trifluoronmethyl, or by (C6-Cl)-aryl or 5 -24 to 6-nenbered heteroaryl
having up to three heteroatons fromthe group consisting of N, O and S,
where all aryl and heteroaryl rings nentioned nmay for their part in each
case be nono- to trisubstituted by identical or different substituents from

t he group condhetaixidianés bseddgethe dnyide dryhatiohGa-oaesaibiep |(J1) 5 (IT) —£6la) atekoxy,
trifluoromethyl, trifluoronethoxy, cyano, nitro apd.amino,. to give '
conpounds of PFFéef@é‘bfé%“é‘Pm@Ef mn(féxw vgends, Rich ps serpodiimides, ‘for_exarygle NRv) >

Rio 10 in whi gn:ﬂﬁ,}i_é N NLdj 3113 N,I\Rliﬁso&gﬁﬁyl-?"N‘,NR-aiégélroﬁe)g'?Lgip)(gﬁigggée i(gmegﬁ,

above, 15 then'r ting t e conpoun I’n"t he presenc
conpounds of NiE8-diemethiyddminoisopropyl)-X\ethPldarbnddmYdd X\Hydrdehlozide i N(BHCKh &t |
R S and Y are each as defined above to gjve conpounds_of the general
formul a (XVI) cangonyl_cempounds, such as carbonyldiimidazole, or 1,2-oxazolium” compounds,
such as 2-ethyl-5-phenyl-1,2-oxazolium 3-sulphate or 2-tert-butyl-5-methyl-isoxa-
zolium perchlorate, or acylamino compounds, such as 2-ethoxy-1-ethoxycarbonyl-
1,2-dihydroquinoline, or propanephosphonic anhydride, or isobutyl chloroformate, or
10 bis-(2-0x0-3-oxazolidinyl)-phosphoryl chloride or benzotriazolyloxy-tris(dimethyl-
amino)phosphonium hexafluorophosphate, or O-(benzotriazol-1-yl)-N,N,N'N'-
tetramethyluronium hexafluorophosphate (HBTU), 2-(2-0x0-1-(2H)-pyridyl)-1,1,3,3-
tetramethyluronium  tetrafluoroborate (TPTU) or O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU), if appropriate in
15 combination with further auxiliaries such as 1-hydroxybenzotriazole or N-
hydroxysuccinimide, and the bases used are preferably alkali metal carbonates, for
example sodium carbonate or bicarbonate or potassium carbonate or bicarbonate, or
organic bases, such as trialkylamines, for example triethylamine, N-methyl-
morpholine, N-methylpiperidine or diisopropylethylamine. Particular preference is
20 given to the combination of EDC, N-methylmorpholine and 1-hydroxybenzotriazole,
of EDC, triethylamine and 1-hydroxybenzotriazole and of HATU and

diisopropylethylamine.

Suitable bases for the reaction (IV) + (V) — (Ia) are the customary inorganic bases,
25 such as alkali metal alkoxides, such as, for example, lithium hydroxide, sodium
hydroxide or potassium hydroxide, alkali metal carbonates or alkaline earth metal
carbonates, such as sodium carbonate, potassium carbonate, calcium carbonate or
cesium carbonate, or sodium bicarbonate or potassium bicarbonate, or organic bases,
such as trialkylamines, for example triethylamine, N-methylmorpholine, N-methyl-

30 piperidine or diisopropylethylamine. Preference is given to sodium bicarbonate.



510 1520 25 OR1 RR5 ONBA R in wich R~ R2, OT (Xx~n~ A X T, R,
‘RO, Rl, Ri, RI2, Rs and Rl' are each as defined above, and finally

sel ectively hydrolysing the carboxylic acid ester grouping -COORl s in

t hese conpounds to the carboxylic acid. The entire process can al so be
carned out as solid-phase synthesis. In tHls case, the compounds of the
general fornmula (VI1) or (XI1) are attached as carboxylic acid esters to a
sui tabl e support resin, the further reactions are carried out on solid
phase and the i i | :
Sol i d- phase s?ﬁ?[ﬁgﬁl g% t %rgﬁfggﬁﬁgﬂn%tﬁigﬁ%ﬁﬁgrﬁegzégggh ? ?gg?)te%*eﬁrc )elssi n
are cust onar ycatiedidar by tustdmarg methodEbynteeating thebesters e inertasopieatsfwithrbides,
extensive literature, refere 0?0 is made to the publicatiaon "Ljnkers for

Sol i d Phase CH§aAlttthaysreimdiplly formgd boing popyested-pyitreahent stithoasid g the frree
(1999). The r j I I (12 ) ‘e > is
carried out i ﬁﬁ?ﬁ)@@f&{cﬁsﬁ%{gﬁg\%ﬁéﬁe gf; glecteét%%r éﬁ%r(g)’r th:ée}( u(%(%l&%}% 1%%%%%?"% and
“inert unfler tbariedastisarg acalsditions, if appropriate in the presence of an
acid. The solvents include, for exanple, water, dinethylformam de,

t et rahydrof uran, dichl oronethane, dichl oroethane, or alcohols such as

uee mixt ir os. Spvie SBRPRTTor e TARRARE Sy L pAURRE 1ol bk BpORBTRENS) o

et hanol in eagfpafiRswdlwnishwhidliard OiistOhasCRk icSteRCledvage. TREerefeaddle inchfdiéeci ng
agents for the reaction (M) + (MI11l) -~ (IX) or (XII) + (XI1I) -~ (XN

are conpl ex aplgehals, suehgsometharologthansl.aropangl. iigppsopanelcds baganok, oF etiresnich,

di i sobutyl al umi ni.um hydri de odi um bao dride, sodium :

11 acet Sy bor BhyeitREro ey o SETART ARG T as. BEbPEimstmns. or fimsid

bor ohydri de, gilpkd:gde. ¢ Al possibletb Wge Rikiuf’ dfithd SevéttEirAGEhedS PicFaBisdet | ON
netal catalysts such as, for exanple, palladium n‘gl atinum rhodi um or Raney

ni ckel . Pref efsrgiven wauaieviigtralgsneforag:ands butha easeyefifdp seastignl Mitidriflyenvacatic

triacet oxybor ohydr.i and tetrabutyl ammoni um borohydride. .10 The,reaction
(1 LT ROl GRSy lgeriad, i BETARE BFhR0ERY Bhpdde, sd et RRES o1
in a tenperat Hfethyl BMBE dtfxahd @WAer.t 0 +40C. The reaction (I1X) + (X) ~ (XI)
or (XIV) + (XV) --~ (XVl) is carried out in the customary sol vents which

are inedd under the reaction conditions. Preference is given 15 to

di met hyl f or magi de, rahydrof uran and, di oxane. .Suitable bases for. the
enction (1 % Baseassyhdind BRihe Erdto e AR ung s HiBE i Gitaadle bised T ihe pERTapRlS

i norgani c or giAMe SkBASR&al RyALRIdENGEC alkalif \C8rth trRethl hOddXid@Msiéh agOfothe
reaction (IX) + (X) ~ (XI') or” (Xl + (XV) -~ (XVl) is %enerally carried

out in a tenperxampleesodawryehyshoXidemith@m dydiaxide, potassium hydroxide or barium
hydroxide, or alkali metal carbonates, such as sodium carbonate or potassium
20 carbonate, or sodium bicarbonate. Particular preference is given to using sodium

hydroxide or lithium hydroxide.

Suitable acids are, in general, trifluoroacetic acid, sulphuric acid, hydrogen chloride,
hydrogen bromide and acetic acid, or mixtures thereof, if appropriate with addition of
25 water. Preference is given to hydrogen chloride or trifluoroacetic acid in the case of

the tert-butyl esters and to hydrochloric acid in the case of the methy! esters.

In the case of compounds of the general formula (Ia) or (Ib) prepared by solid-phase
synthesis and attached to a polymeric support via the carboxylic acid group, the

30 cleavage from the resin to give the compounds of the general formula (Ic) is likewise



The reaction (XI) -3 (I1) or (XVI) ~ (1l) is carried out in the solvents
which are customary for ester cleavage and inert under the reaction
conditions. In the case of 25 the ester hydrolysis, these are preferably

t etrahydrof uran, di oxane and al cohols, such as nethanol and ethanol, in
each case in a mixture with water. In thelcase of the cleavage of silyl
esters, preference is given to using dioxane or tetrahydrofuran. Suitable
bases for the reaction (XI) -~ (I1) or (XVI) ~ (Il) are, in the case of the
30 hydrol ysi scarfi® oﬁﬂ%goﬂﬁarabobélﬂésﬁﬁfibdi_cbﬁﬁﬂﬁ Rie@iods efof Ratbox dlie/ @Bidt &ter

| 'i t hi um hydr oxi de, - 27 sodi um hydr oxi de angl pot assi um hydroxi de. In the
case of the chwholysie Hdreqirefpreneeisegiven tprusingtafleeroacstigiacidn t o usi ng
tetrabutyl ammoni um fluoride. The reaction (XI) -~ (Il) or (XVI) ~ (I1) is
generally carried out in a tenperature 5 range of fromOC to +100C. The
conpounds of hal f; e
general for rruwgﬁ? %%f};,org %@ﬁ%ﬁ%&?ﬁa’nﬁgrgﬁ ﬁg‘gg'ge%magsr%gggp?%g@ﬁﬁg\}‘éfahlo
The conpbundsaméburit o€ fimené tall 00 orohpreferaplyl frym 1(54q 4 io), baged dn) | molé bf the ( X),
(XI1), (Xir11) and (XV) are commercially avail abl e, known or can be prepared
by customary §¥hods [c, for exanple, P.J. Brown et al., J. Med. Chem 42,
3785-88 (1999)]. The conpounds of the fornmula (I) according to the

i nvention have a surprising and 15 useful spectrum of pharnacol ogi cal
activity and Thehydnelysis ov genbmlly sadied sutiarasempéretunrecingaoffom.0°Crio pd0049G; ul ar
they are suitable for tr in ronary heart diseases, for the prophylaxis
of myocardi al PﬁeFW%hlerpsw%ﬁm*%é}?& he treatment of restenosis after coronary
angi opl ggty or stenting. The conpounds of the formula (1) according to the
invention are preferably suitable for treating arteriosclerosis and 20
hyper chol est eThd aanpaundt of thergeneeet ifogmpai(pgeniovel, layd itiesy danlle prepats bgnd
for lowering elevated triglyceride, fibrinogen and LDL | evels. In addition,
t hey can be udgillyor treati ng obesity, diabetes, for treating the netabolic
syndronme (gl ucose intol erance, hyperinsulinaem a, dyslipidaem a and hi gh

bl ood pressure owing to insulin resistance), hepatic f brosis and cancer.
25 The acti vifay ofrehdingrompoundisofaliegundtal fortrmld (VDI nventi on can be

exam ned, for exanple, in vitro by the transactivation assay described in

t he epr$i mental section. The activity of the conpounds according to the
invention in vivo can be exam ned, 30 for ex |l e, by the tests descri bed
in the experinental section. -2&Sui tabl e mnistration forns for

adm ni stering the conpounds of At he Menera Il|4 (n are all customary
adm nistration forns, i.e. or ap, 1@7@5rﬁa ati nasal , sublingual,
rectal or external, for exarrpllzg\ xeRmal Rpref erak‘l@n’oral or parenteral,
admnistration fornms. In the case of psyenteral adm nistration, particular
5 mention has to be nade of intravenous, intranmuscul ar and subcutaneous
adm ni stration, for exanple as a subcutaneous depot. Very particul ar
preference is given to oral admnistration. Here, the active conpounds can
be adm ni stergdygght heir own or in the form of

20 X, T, R9, R'O, R!! and R'? are each as defined above

and

B represents a bond or a methylene group

25
in the presence of a suitable reducing agent with compounds of the general formula
(VL)



10 preparations. Preparations suitable for oral admnistration are, inter
alia, tablets, capsules, pellets, sugar-coated tablets, pills, granules,
solid and |iquid aerosols, syrups, enulsions, suspensions and sol utions.
Here, the active conmpound has to be present in such an anmount that a
therapeutic effect is obtained. In generall-the active conmpound can be
present in a concentration of fromO0.1 to 100% by weight, in 15 particular
fromO0.5 to 90% by weight, preferably from5 to 80% by weight. In
particular, the concentration of activg!gppou houl d be 0.5 - 90% by
weight, i.e. the active conpound should be present in anpbunts sufficient to
reach the dosage range stated. 20 To this end, the active conpounds can be
converted in a nper known per se into the customary preparations. This is
carried out udP¥$%nert non-toxic pharmaceutically suitable excinpients,
auxiliaries, solvents, vehicles, enulsifiers and/or dispersants.
Auxiliaries which may be nentioned are, for exanple: water, non-toxic
organi ¢ 35 solR/ént §3-1ubhs the meaningef Rtgiven apaveaf f i ns, vegetable oils (for
exanpl e sesane o0il), alcohols (for exanple ethanol, glycerol), glycols (for
exanpl e pol yethyl ene glycol), solid carriers, such as natural or synthetic
ground mnerals (fgf exanple tale or silicates), sugar (for exanple

| act ose), enulsifiers, dispersants (for exanple polyvinylpyrrolidone) and
glidants (for exanple magnesium sul phate). 30 -29 Kh the case of oral

adm nistration, the tablets may, of course, also_contllain additives such as
sodium citrate, toge2herepntsehtsaduoun ofdhe fumblaasR $+@ chY gel atine and t he

| i ke. Aqueous preparations for oral adm nistration may Jrurthernore conprise
flavour inprovers or colorants. 5 In the case of oral m ni stration,
preference is given to adnLn'stering dosages of from0.001 to 5 ng/Kkg,
preferably from 0. 005 t g% Wh/kg, of body wei ght per 24 hours. 10 The

enbodi mgpt s below illustrate the invention. The invention is not limted to
t he exanpl es. -30 The foll owi ng abbreviati ons used represent:
R is as defined above
and
15 R represents (C1-Cs)-alkyl or trimethylsilyl,

to give compounds of the general formula (IX)

0
9
R X
><U\O—T
14 1 R12

R 1 (IX),
SN B R
H R10
20
in which
B, X, T,R% R, R!", R'? and R™ are each as defined above,
25 then reacting these compounds in the presence of a base with compounds of the

general formula (X)



AcAcet yl BuBut yl TLCThi n-1 ayer chromat ographyDCl Di rect chem cal ionization

‘(i n M5)DCMDI chl or onet haneDl CDi i sopr opyl car bodi i m deDVAP4- N, N

Di net hyl am nopyri di neDVFN, N Di et hyl f or mram deDVSODI et hy|

sul phoxi deEDCN - ( 3- Di net hyl am nopr opyl )-N et hyl carbodi i m de x HC El El ectron
i npact ionization (in MS)ESIEl ectron spraj2ionization (in

MS) Et Et hyl sat . Sat ur at edHATUO- ( 7- Azabenzotri azol-1-yl)-N, N, N,

N -tetramet hyl ur oni unhexaf | uor ophosphat eHOBt 1- Hydr oxy- 1H benzotri azol e x
H20HPLCHi gh- pressure, high-performance |iquid chromatographyLC MsLi quid

chr omat ogr aphy- coupl ed nass spectrosco yMeMet hyl MSMass

spect roscopyNVRNucl ear magnetic resonaRceY spEot r oscopyRFRef | uxRf Ret ent i on

i ndex (in TLC)RTRoom tenperatureRtRetention tinme (in

HPLC) TBAFTet r abut yl anmoni um f | uori deTBAI Tet r abut yl amoni um

i odi deTFATri f jgrRACEL I ¢ aci dTHFTetrahydrofiuan -31 Starting materials |
Exanple 1-1 tert-Butyl 2-nethyl propionate 5 ~ok Wth ice-cooling, a
solutionSof 73.0 g (0.985 nol) of tert-butanol, 190 g (1.877 nol) of
triethylamne_and 0.573 % (f0.0047 nol ). of DVAP in 750 né of. di chl or onet hane
is 10 treat edRwi t h!he GpSGot BFPCETS vaggn ar'd repsesentssy growys of thg 41 chloride
in 150 M of di chloronethane, and the m xture is then stirred overnight.
500 M of 2 Mhydrochloric acid are then added, the agueous phase is
extracted wi th dichl oronet hane and?t he conbi ned organi c phases are washed
with water, sat. NaHCO3 sol ution d sat. NaCl solution, dried over sodium
sul phat e and concentrated. DRstiQ1 atYve purification of the 15 crude
product gives 65.5 g (48% of tert- yl 2-met hyl propi onate. 1H NMR (200
MHz, CDC13): 8 = 1.11 (d, 6H); 1.44 (s, 9H); 2.42 (sept., 1H). Exanmple I-2
tert-Butyl 3-(4-bronophenyl)-2,2-dinethyl propionate 20 O Br At -78C, 34.7
m (69.4 nmmol) of a 2 MIlithiumdiisopropylam de solution are slowy added
dropwi sé@0to a solution infwlijﬁthndRés.e’b‘demhmﬂs)deﬁﬁedaimvebutyI 25

2-met hyl propi onate (Exanple 1-1) in 100 m of tetrahydrofuran. After the
addition has ended, the mxture is stirred at -78C for 1 h, and a solution
of 15.76 ¢ -32 (g3-04 mol) of 4-bronobenzyl bromide in 10 m of
tetrahydrofuran is then added and the mixture is stirred at -78C for 1 h.
The reaction is then warnmed to roomtenperature and poured into 100 m of 1

N hydrochloric acid,  the %gases ar e, s&g%%%ggle%lgan}ng%f%queous phase is

extracted 3x with H BFK§IE LPHSFESS vaRan given above
15
and
Y represents a suitable leaving group, such as, for example halogen, mesylate or
tosylate, preferably bromine or iodine,
20

to give compounds of the general formula (XI)

0 0
, R X
R o-T
15 11 12
R
O R8

25 in which



5 organi c phases are washed wi th NaHCO3 sol ution, dried over sodium

sul phate and freed fromthe sol vent under reduced pressure. Distillative
purification of the residue under oil punp vacuumgives |16.75 g (85% of
tert-butyl 3-(4-bronophenyl)-2,2di net hyl propi onate. 'H NVR (200 MHz, DVBO):
8 =1.06 (s, 6H); 1.38 (s, 9H); 2.74 (s,"2Hy; 7.10 (d, 10 2H); 7.47 (d,
2H). Exanple -3 tert-Butyl 3-(4-fornyl phenyl)-2,2-di nethyl propi onate O ~O
O- 15 At -75C, 13.5 m (22.98 mmol) of a 1.7 Mtert-butyllithiumsolution
in pentane are slowy added to a solution of 6.00 g ( 19.16 nmol) of

tent-butyl 3-(4-brompphenyl). 2, 2-djinmet hyl propi onate (Exanple 1-2) in 80 m
of tetrahydro |Xaff,II{RH%,Rér%lé;&ﬁuﬁl'éaa@R)g;earﬁgame@stdeﬁae@@bavsoc. The ni xture
is stirred for 15 min, and 1.82 g (24.90 muol ) of N, N-di et hyl f or mam de are
then added and the mxture is stirred at -75C for a further 4 h. The

m xture is sl gyl Yinwly BBlEctively BffoRsidg the chrbvk Ry 8418 eSfel efdupthg ATHOREDiW t h
20 M of water, and then warned to roomtenperature. The aqueous phase is
extracte@ 3x thesticathpaungds teethnearbaxdicdeed, conbi ned or gani ¢ phases are dried
25 over sodi um sul f phat e/ sodi um carbonate and freed fromthe sol vent under
reduced pressure. Distillation of the residue under oil punp vacuum gi ves
2.54 g (51 9 opf tent-butyl 3-(4-fornyl phenyl)-2,2-di methyl propi onate.

-33 "H NWR (300 MHz, CDC13): 8 = 1.16 (s, 6H); 1.42 (s, 9H); 2.90 (s, 2H);
7.32 (d, 2H); 7.78 (d, 2H); 9.98 (s, 1H). Exanple 1-4 5

244 g (300 i) BRCBOEGIMEALAF SERFAdom B8 of i mothyl 10

formamdg is treated with 97.75 g (300 nmol) of caesium carbonate and

stirred at
o 0
R X
HzN\A R"" R" (XI)
R10

in which
15 AX T, R9, R'O, R'! and R" are each as defined above

in the presence of a suitable reducing agent with compounds of the general formula

(XIID)
20 R-CHO (xm),
in which

R!"  represents hydrogen, (Cs-Cio)-aryl, 5- or 6-membered heteroaryl having up to

25 three heteroatoms selected from the group consisting of N, O and S, or
represents (Cy-Cs)-alkyl which for its part may be substituted by hydroxyl,
trifluoromethoxy, (C,-Cs)-alkoxy or phenoxy, which for their part are

optionally mono- or disubstituted by trifluoromethyl, or by (C¢-Cyp)-aryl or 5-



90C for 1 h. A solution of 66.93 g (300 nmol) of tert-butyl

2-brom sobutyrate in 100 m of dinethylformam de is then added dropw se,
and the mxture is stirred at 90C overnight. The di nethylformam de is
distilled off under reduced pressure and the residue is then taken up in
‘ethyl acetate, washed 2x with water, 2x w4h 1 N 15 aqueous sodi um

hydr oxi de solution and I x with sat. NaCl solution, dried over sodium

sul phate and freed fromthe sol vent under reduced pressure. This gives 16.6
g (31 % of tert-by ¥lmenbéa uR- I ' t 200
Mz, CDC13): 8 = 10 '?gmﬁégﬁ)i ?1&%‘&6@)3}1(185&[ ﬁg%)“‘;; tgég%x(%?&g%&?@ﬁo?né%%% :
9.88 (s, 1 H. 20 Ecwmigting of Ny @ end SBwhyte a8l rfl ar{d heteroaryl rings mentioned may

[ (2-furyl met hyl )am_no] net hyl. } pheny])-2, 2-di net hy] propi gnate O O.~ \ ~~ w0
N 234 AL roomUTdRBEPaR &b gachcas b ] ﬂ-tﬂtr@%f@e@ gya(ienﬂﬁmr different
tent-butyl 3-(4 fo Nhenyd ) - -5l | ( e -\ 0. 37
g (3.81 mmol ) of fé%h%ﬂgngr%\%%}lﬁ %@#%#sﬂé@%%ﬁﬁ?hmﬂ, gdt:li ?@e or 30
mn, 1.23% g (5. 72 @pC))-akoxy, giftlioveméthylatrdfluoxomehatyy dyandenisroend daéxeb, and t he
m xture is then stirred at roomtenperature for 22 h. 6 m of sat. NaHCO3
solution and 10 m of ethyl acetate are then added, the phases are
separated, the, a i ith ethyl acetate and the
conbi ned orgaﬁ? @ggﬁgxgg%ﬂgr@?mcfgggéygg%ﬁggémsul phate. The solvent is
removed under reduced pressure, and chronmat ographic purification on silica
gel 10 (cycl ohexane -> cycl ohexane/ethyl acetate 10:1 -> 2:1) then gives
720 ng (55% of tert-butyl 3-(14- { [e2-furyl methyl)am no] net hyl }

phenyl ) -2, 2- di net hyl pr opi onatRI 1H RN (30X CDC13): 8 = 1.11 (s, 6H);
1.42 (s, 9H); 1.62 (broad s, 1?); [70 T[S, ;0371760’%5, 2H); 3.80 (s,

2H); 6.18 (d, 1 H); 6.32 (dd, HNJ; * 1 . 7.20X0, 2H); 7.35 (d,
1H). 15 Exanple |-6 tert-Butyl 10
3-[4-(anilinonethyl)phenyl]-2, 2-di net hyl Bropi onate O OHN 20 Simlarly to
the procedure of Exanple 1-5, 200 ng (0.762 mmol) of tert-butyl

3- (4f or APl phenyl ) - 2, 2- di net hyl propi onate (Exanple 1-3), 71 ng (0.762 mmol)
of aniline and 210 . ng (0.991 mmol ) of sodiumtriacetoxyborohydride in 2 m
of dichl or oet FaWB"r e converted into 223 my (86% of tent-butyl
3-[4-(anilinonethyl)phenyl]-2,2

AXT, R9, Rm, R“, R'? and R" are each as defined above,

15 then reacting these compounds in the presence of a base with compounds of the
general formula (XV)
0]
Y
R OJH/ V),
R
20 in which

R7, RY and Y are each as defined above

to give compounds of the general formula (XVI)

25



25 di met hyl propi onate. 'H NWVR (400 MHz, CDC13): 8 = 1.11 (s, 6H); 1.42 (s,
9H); 2.81 (s, 2H); 3.98 (broad s, 1 H; 4.29 (s, 2H); 6.64 (d, 2H); 6.71
(t, 1 H; 7.12 (d, 2H); 7.17 (t, 2H); 7.25 (d, 2H). -35 Example 1-7
tert-Butyl 2,2-dinethyl-3-(4- { [(4-methylphenyl)am no] nethyl

phenyl ) propionate O/ ~ OHN 5 Si m'IarIy'?g'the procedure of Exanple I-5,
200 ng (0.762 mml) of tert-butyl 3-(4 fornyl phenyl)-2, 2-di nmet hyl propi onat e
(Example 1-3), 82 ng (0.762 muol ) of toluidine and 210 ng (0.991 mmol) of
sodiumtriacet oxyborohydride in 2 m of 10 dichl groethane are converted
into 206 ng (76% of tert-butyl_ 2, 2-di thyl-x3-( - { [(4

nmet hyl phenyl ) am no] net hyI}-pha‘ByD]propi ; 21400 MHz, CDC13): 8 =
1.11 (s, 6H); 1.42 (s, 9H); 2j23 ('fi’s 3 3¥ s 2H); 3.87 (broad s, 1
H; 4.27 (s, 2H); 6.57 (Rf*—2H) 6.  7.112 (d, YD, 7.25 (d, 2H).
15 Exanple -8 Methyl 2- { 7 R

[4-(2-tert-butoxy-1, 1-di net hyl - R oxoet hoxy) benzyl] am no } butyrate ~O 20 O
‘O~ OONSimlarly to the procedure of Exanple 1-5, 1.20 g (4.54 mol) of
tent-butyl 2-(4 fornyl phenoxy)-2-nethyl propi onate (Exanple [-4) and 0.70 g
(4.54 mol) of rrgt% DL- 2-am nobutyrate are reacted at roomtenperature
with 0.92 g (#¥8%nol) of

>

5 A, X, T,R", R®, R R" R!2, R!” and R" are each as defined above,

and finally selectively hydrolysing the carboxylic acid ester grouping -COOR" in

these compounds to the carboxylic acid.

10 The entire process can also be carried out as solid-phase synthesis. In this case, the
compounds of the general formula (VII) or (XII) are attached as carboxylic acid
esters to a suitable support resin, the further reactions are carried out on solid phase
and the target compound is finally cleaved off from the resin. Solid-phase synthesis
and the attachment and the cleavage from the resin are customary standard

15 techniques. To mention but one example from the extensive literature, reference is
made to the publication "Linkers for Solid Phase Organic Synthesis", Ian W. James,
Tetrahedron 55, 4855-4946 (1999).

The reaction (VII) + (VIII) —» (IX) or (XII) + (XIII) - (XIV) is carried out in the
20 solvents which are customary for reductive amination and inert under the reaction
conditions, if appropriate in the presence of an acid. The solvents include, for
example, water, dimethylformamide, tetrahydrofuran, dichloromethane, dichloro-
ethane, or alcohols such as methanol, ethanol, propanol, isopropanol or butanol; it is
also possible to use mixtures of the solvents mentioned. Preference is given to

25 methanol and ethanol in each case with addition of acetic acid.



-36 5 10 triethylamne and 1.44 g (6.81 mmol ) of sodium

triacet oxyborohydride in 10 m of dichloroethane. A further 0.9 g (4.25
mol ) of sodiumtriacet oxyborohydride and 0.35 g (2.27 nmol) of nethyl

DL- 2-am nobutyrate are added and the m xture is heated at 40C for 3 h,
giving 1.47 g (89% of nethyl 2- { -26-

[4-(2-tert-butoxy-1, 1di net hyl - 2- oxoet hoxy) benzyl Jam no } butyrate. 'H NWR
(300 MHz, DVMSO): 8 = 0.84 (t, 3H); 1.38 (s, 9H); .47 (s, 6H); .57 (dt,
2H); 2.29 (bragfale redibing Jglfs(for theHeaction dy ; S H: 3
“65 (4 1 Hy, Bnable ndt z%;ggrls (a4, 28 Egrrr%e -@tﬁt@ut&yl (%@)(4- {
[ (2- et hoxy- 2- (XHBt-h(XIV2-afel cyipiek i aniam dydeides br bopdnehydrjde®, sich as, for

di met hyl propionate OO QO ~\ ~ ~O ~\O-N/ 15 20 25 A solution_of 600 ny
(1.75 nmol ) ofXample. pydijobutylaluminium  hydride, ~ sodium  borohydride,  sodium

115y, 525 g FORBONePREReTC sothunp P OlinbbaoRy AT ¥ PiEEOREb AL, ©
mol ) of 5tri ebbyohgdiides orneldd catalydit Hydrogenatisread alle Wirdsbneb38f M@niRo® Inémp! )

of ethyl bronpacetate and heated at reflux overnight. After cooling, the
mxture i s cofealysisatueh asnder exampige paliadivmy platinupp thedingy er Raneykmekalp i n

wat er and et hyl acet at a S phase ig. extracted 2 i £ h et hyl
acetate and t%éef%(rﬁﬁ)i ngeéluéilra ani %%%Hase%gar éo%lgﬁedgmnpﬁorﬂééﬂégol uf?%ﬁmand
dried over sogiiteloxybdtbideide i€ teRbY§RIMmMEnitiMBoYaFdHasler reduced pressure,

and chromat ographic purification on silica gel (cycl ohexane ->
cycl ohexane/ ethyl acetate 10:1 ) then gives 702 ng (94% of tert-butyl

it 403 R PTL™ OY SEAI S ety s, (o
6H); 1.27 (1, jPiiemperdtdretngeYonto@0to(-840°8H) ; 3.31 (s, 2H); 3.76 (s, 2H);
3.84 (s, 2H); 4.17 (q, 2H); 6.20 (d, 1 H; 6.32 (dd, 1H); 7.10 (d, 2H);
7.25 (d, 2H); 7.38 (d, 1H). 5 Exanple I-10 tert-Butyl 3-(4- { [N

2- et hoxy- 2- thyl - N ph ' | )~ 2. 2di met hy! pr opi onat
1270017~ o ik Trachony (D) 500 2 (g0 Q) i GEI XD e aipr ovl o1 s

(0.583 nmol) - : : : e I

5 1 acan 11 nonetsg Sty sBiells which are inert upder the reaction conditions. Profergnee p given

(0.292 nvol ) ©f dinethydformbmide| eoraydrofivancaiddidoxahevo portions of in each case

89 ng (0.875 mol ) of triethylam ne and three portions of in each case 146

nmg (0.875 mmol) of ethyl bronpacetate in 2 m of tetrahydrofuran and 2 ni

of di nmet hyl f o i i 175 f Vi~ 4:

[ ( 2- et hoxy- 2- §§§£q1%§?3%% X‘?‘pﬁﬁg %‘i/ %‘Mf’n@%’h& Oﬁﬁ %%Q?‘;% 087§ % (VD) are the
customary inorganic or organic bases. Preference is given to triethylamine.

20 The reaction (IX) + (X) = (XI) or (XIV) + (XV) — (XVI) is generally carried out in

a temperature range of from 0°C to +100°C.

The reaction (XI) — (II) or (XVI) — (II) is carried out in the solvents which are
customary for ester cleavage and inert under the reaction conditions. In the case of
25 the ester hydrolysis, these are preferably tetrahydrofuran, dioxane and alcohols, such
as methanol and ethanol, in each case in a mixture with water. In the case of the

cleavage of silyl esters, preference is given to using dioxane or tetrahydrofuran.

Suitable bases for the reaction (XI) — (II) or (XVI) — (II) are, in the case of the

30 hydrolysis, the customary inorganic bases. Preference is given to lithium hydroxide,



2, 2-di net hyl propi onate. 1H NVR (200 MHz, CDC13): 8 = 1.11 (s, 6H); 1.25 (t,
3H); 1.42 (s, 9H); 2.70 (s, 2H); 4.05 (s, 2H); 4.20 (g, 2H); 4.62 (s, 2H);
6.69 (d, 2H); 6.73 (t, 1 H); 7.07 - 725(m 6H). 20 Exanple I-11
tert-Butyl 3-(4-{[N (2-ethoxy-2-0x0)ethyl -

(4- met hyl phenyl ) am no] net hyl } phenyl ) - 2, 2'%ﬂrret hyl propi onate 25 -38 1 ~ O
O~~O~NIl ~/~~05 10 15 Simlarly to the procedure of Exanple I-9, 181
ng (0.512 mol ) of tert-butyl 2,2-dinmethyl-3-(4- { [(4-nethylphenyl)am noj
net hyl } phenyéddiihomjdesdie aﬁmltashlani HydroRideNTh (He 206 oMk)cl@vage of silyl
tetra-n-butyl ammoni um i odi de, two portions of in each case 78 ng (0.768
mol ) of tri eestgtsapreferensn i givendie ustgtteterbutdammenisar Aueridee 128 ny (0. 768
mol ) of ethyl bronpacetate in 2 ml of tetrahydrofuran and 2 m of

di et hyl f or mam de gi ve 176 ng (78% of tert-butyl 3 (4- {

[ N-(2-et hoxy Y/

phenyl) -2, 2- d?‘hrrgﬁ%ﬁ%l?opl ona m%%g %@%IEEMM E& 011lt lfla {%mpeé%lue 1
(t, 3H); 51. 42rdnge oOfHpm PCAB H160°GH) ; 2. 80 (s, 2H; 4. 02 (s, 2H); 4.19 (q,
2H); 4.59 (s, 2H); 6.60 (d, 2H); 7.00 (d, 2H); 7.10 (d, 2H); 7.17 (d, 2H).
Exanple 1-12 N [4-(3-tert-Butoxy 2, 2-di net hyl - 3- oxopr opyl ) benzyl ] -N
(2-furyl nmet hy Yo I = ~ i 1.83
ot Rt fr}ggtcxysﬁpgg?og_gk{fﬂe geheral Toniith (19)2Qrsptla 4o’ BB Rnpblrad"Sr fhe

[ (2- et hoxy- 2- gueed] Hydmu(l2 {IXD) wk PEIV)yanil zan boprepadey lag péseripéd abdve- di met hyl pr opi o
nate (Exanple 1-9) in 15 mM of ethanol is adm xed with 5.5 m (5.5 mmol) of
1 N aqueous sodi um hydroxi de solution and heated at 80C for 1 h. After

coollng, t he t | S1.C n duee r r d~th si due
s takenOup i v Phol i ar aEkap R anE AL VEL ST AnBl cOT XIS §
and extract ed(BHI)wnd (X coﬁmﬁéxataely aviRable) khowe dr oarglampx@p-&xd bactsomasy

washed 2x with sat. NaCl solutiogn, dried over sodium sul phate and freed
fromt he methods [cf., for example, P.J. Brown et al., J. Med. Chem. 42, 3785-88 (1999)].

.25

The compounds of the formula (I) according to the invention have a surprising and
15 useful spectrum of pharmacological activity and can therefore be used as versatile
medicaments. In particular, they are suitable for treating coronary heart diseases, for
the prophylaxis of myocardial infarction and for the treatment of restenosis after
coronary angioplasty or stenting. The compounds of the formula (I) according to the
invention are preferably suitable for treating arteriosclerosis and
20 hypercholesterolaemia, for increasing pathogenically low HDL levels and for
lowering elevated triglyceride, fibrinogen and LDL levels. In addition, they can be
used for treating obesity, diabetes, for treating the metabolic syndrome (glucose
intolerance, hyperinsulinaemia, dyslipidaemia and high blood pressure owing to
insulin resistance), hepatic fibrosis and cancer.
25
The activity of the compounds according to the invention can be examined, for

example, in vitro by the transactivation assay described in the experimental section.

The activity of the compounds according to the invention in vivo can be examined,

30 for example, by the tests described in the experimental section.



sol vent under reduced pressure. This gives 728 ng (99% of N
[4-(3-tert-butoxy 2,2-dinethyl-3-oxopropyl)benzyl]-N

(2-furyl methyl)glycine. 5 "HNW (200 MHz, DMSO: 8 = 1.06 (s, 6H); 1.37
(s, 9H); 2.74 (s, 2H); 3.24 (s, 2H) 3. 76é 2H) 3.84 (s, 2H); 6.32 (m 1
H; 6.41 (m 1 H; 7.11 (d, 2H); 26(d2H) 7.63 (d, 1 H; 12.20 (broad
s, 1 H. Exanple I-13 10 N

[4 (3-tent-Butoxy-2, 2-di met hyl - 3- oxopropyl ) benzyl ] -N phenyl glycine O O ~ ~

O HO Si i | ar | yftibls hRnfARERELH Fordis Fraa@hmidterind tHe! 20 olittis4 34 theTQeherf
tent-butyl 3-(4 15

{[ (2- et hoxy- 2ferxuda K layg 2l shstamiayyaadminjstuationy (dmpisemyl Pral parefiteral, ighatativej onat

gol( Ei( ?gﬁl Ienl 31% l,osu gpg%ﬂi,ofec&(l %%)febg%mapat%unesggn%af Ogrlel"erabw %rrtﬁXI de
E go (() 3|th§r t- bugae&life’r’al Zadlmm%lrﬁﬁl)% ?&ii@lohpmé' c)a?@ﬂilz_glir]:nt%lap 'a&%llala%h nﬁaﬁéﬂ(’[’gxl\lm
2H); 4.56 (s, nﬁild)lpn 6h&6 t@d be2 Iﬂ)ade6 df 1 u@traveﬂm@s ii‘m@fnuédx,larZ H)md %ulisihtz(ndousZH)
7.19 (d, 1 b |-14

[ 4- (3(tent FDButaé‘HFl%r OB ﬁ%ﬂ%@m Q%*xw%%y%n%vpj -Xgry particular preference is

(4- met hyl phenéxx)eﬂlt?(ﬁlallﬁdm1n1s4ﬁtlbn O~~01l / /I~HOS mlarly to the
procedure of 153 (0.348 nmol) of tert-butyl 3-(4- { [N

(2- et hoxy- 2- oxo) et hyl - N (4- et hyI phenyl)am no] nmethyl } phenyl)-2,2 5
di met hyl propi gnate, (Exanple 1-11 ) and 1, 23, 1.23 mol ) of 1 N aqueous
sodi um hydr oxitisge 4Bf 3£ comppasngs cav %st MBlsteg?ct(/en their gy @rg% thes fogm ot

Ej_ Ergt l1y :)hte)lrjlyﬁ?xl %ogs C!Pr@leerYclns SuttaBR" RV PE@EMidtrallon are, inter alia, tablets,
capsules, pellets, sugar-coated tablets, pills, granules, solid and liquid aerosols,
syrups, emulsions, suspensions and solutions. Here, the active compound has to be
present in such an amount that a therapeutic effect is obtained. In general, the active
compound can be present in a concentration of from 0.1 to 100% by weight, in

15 particular from 0.5 to 90% by weight, preferably from 5 to 80% by weight. In
particular, the concentration of active compound should be 0.5 — 90% by weight, i.e.
the active compound should be present in amounts sufficient to reach the dosage

range stated.

20 To this end, the active compounds can be converted in a manner known per se into
the customary preparations. This is carried out using inert non-toxic pharmaceutically

suitable excipients, auxiliaries, solvents, vehicles, emulsifiers and/or dispersants.

Auxiliaries which may be mentioned are, for example: water, non-toxic organic
25 solvents, such as, for example, paraffins, vegetable oils (for example sesame oil),
alcohols (for example ethanol, glycerol), glycols (for example polyethylene glycol),
solid carriers, such as natural or synthetic ground minerals (for example talc or
silicates), sugar (for example lactose), emulsifiers, dispersants (for example
polyvinylpyrrolidone) and glidants (for example magnesium sulphate).
30



"H-NWVR (300 MHz, DMBO): 8 = 1.04 (s, 6H); 1.36 (s, 9H); 2.14 (s, 3H); 2.72
(s, 2H); 4.08 (s, 2H); 4.52 (s, 2H); 6.48 (d, 2H); 6.90 (d, 2H); 7.08 (d,
2H); 7.18 (d, 2H); 10 12.48 (broad s, 1 H). Exanple 1-15 2- {
[4-(2-tert-Butoxy-1, 1-di net hyl - 2- oxoet hoxg%)benzyl ] amno } butyric acid OO
~0O0O0I/ HO15 Simlarly to the procedures<df Exanple 1-12, 750 ng (2.05
nmmol ) of nethyl 2-{[4-(2

tert-butoxy-1, 1-di met hyl - 2- oxoet hoxy) benzyl ] am no} butyrate (Exanple |-8)
and 6.20 m (6 2R aWOLI ol a&mhhﬁﬂiﬁ%ﬁuﬁlestﬁ’tﬂbt'drﬂuﬁfy@f@éﬁrg@ a3 &bt alifitifed™  OF
et hanol 20 give 640 ng (89% of {

[4-(2-tert- busechyasisodiugi nmatﬂjltog_bﬂmommaﬂdyt)\tmrmyh Bs stmchogddatmrarxd theiliite.

"H- NVR (300 S, 6 84
(m 2H): 3 . pAduPHaeparayony Torsoreh agifisation mey fuglhéere Sppmprise Tayowe
2H); 7.3 8 (damgﬂd)versorcéi$ran5s.mr king Exam nes 1 Exanple 1-1 tert-Butyl

3-(4- { [(2-(2, 4-di net hyl phenyl ) am no- 2- oxoet hyl ) (2-furyl nmet hyl ) am no]

met hyl }S5phenyl) -2, 2-di net hyl propi onate O/ ~ O~\ ~~O0\ NN/ H10 15

In the case of oral administration, preference is given to administering dosages of
from 0.001 to 5 mg/kg, preferably from 0.005 to 3 mg/kg, of body weight per
24 hours.

10 The embodiments below illustrate the invention. The invention is not limited to the

examples.



20 25 At 0C, 88 ng (0.648 mmol) of 1-hydroxy-1H benzotriazole, 124 ny
(0.648 mol ) of 1-ethyl-3-(3-dinethylam no)propyl carbodiim de

hydrochl ori de, 151 nmg (1.494 mmol) of N nethyl norpholine and 3 ng (0.025
mol ) of 4-di net hyl am nopyridine are added to a solution of 200 ng (0.498
Tl ) of N [4-(3-tertbutoxy-2,2-dinmethyl =30oxopropyl )benzyl]-N

(2-furyl nmethyl)glycine (Exanple 1-12) and 91 ng (0.747 nmol ) of
2,4-dinmethylaniline in 8 mMl of dinmethylformam de, and the solution is
stirred at thiThef6llaan@ubbrevib@dnslusbd reph@entt Xt ure is then stirred at room
tenperature for 9 h and then adm xed with 10 ml of water. The aqueous phase
is extracted 2 with ethyl aAcetyhte and the comnbi ned organic phases are
washed with 1 hydrochl ori g,agi d, sat. NaHCO3 solution and sat. NaCl
solution, driéed over sodiumsul phate and freed fromthe sol vent under
reduced pressUl& Chr omat ogTBiBHRyerghramategapdh of the resi due on silica gel

(cycl ohexanel @gdryl acet ate Dixedt chemdcaljoniiavies (iBMSyy (91 %9 of tert-butyl

3- (4- .

[(2- (2, 4 di metPphenyl ) ani RAOGWSHRAS | ) (2 uryI net hyl ) ani no] met hyl } pheny! )

-2, 2-di met hyl BH6pi onat e. 1HDNiseprepdearhediimideC13): 8 = 1.10 (s, 6H); 1.40

(s, 9H); 2.26pMAP3H); 2. 2848 N-Bificthydarithoperidigd) ; 3.29 (s, 2H); 3.71 (s,

2H); 3.74 (s, @\I@g‘.; 6. 25 (delN-Qtn s\ m%dd"d 1 H; 6.99 (m 2H); 7.11 (d,

2H); 7.23 (d, ©7.37 (d, NEYZRA™MYe 1) 9.12 (broad s, 1 H). -42

Exanpl e 1-2 t @MSButyl| 3- (4Dimethyl sulphoxide

[ (2- (4- met hoxypt 5- di met hyl wh@lwim@tgylaﬁm?owwmetﬁﬂ&rﬁdmﬂia@i Iepcty) ani noj net

hyl } phenyl ) -2 -dlmathylprogko ate O /0O [ P\.O ~Ni/ / N5 HSimlarly

to the proceddfle of Exanpl eEiECHOn Sppachipnizgtige gn ) of N [4-(3-tert

but oxy- 2, 2- di ®8Ihyl - 3- oxopr Biegirphepray idnizatioe (M§) net hyl ) gl yci ne (Exanpl e

I-12), 113 ngg0. 747 mmol ) g{hy{l- nmet hoxy- 2, 5-di net hyl aniline, 88 ng (0.648

mmol ) of 10 1- hglrgroxy-ll—l- begzotri zole, 124 ny (0.648 mol ) of

1- et hyl - 3- ( 3- et hyl ani no) °f tEﬁacar bodi i m de hydrochl oride, 151 nmg (

1.494 mol ) ofHAFGet hyl nor pBe(7-AzbenzbtBazvi; 160)-V26 Nhivbiejramethyluronium

4-di met hyl am nopyridine in gemnugfopHbdpabday! f ormam de are converted into 241

ng (90% of t - pbutyl 3-(4- .

(2- (4- et hoxg'i 35di et hyl pﬂlé’iﬁﬂr‘?’ﬁ'ﬁ}lﬂ@F’Ez-O&mWW?Z-fur yl met hyl ) ani no] et h
} phenyl) - HE@Ei 15 net hiligh-pressung hegh-pearfokinBhaedmidviromBoB@phy 8 = 1. 05

e R et e

N

|
s,

H; 3.69 (s, 3.74 (s, 6.41 (dd, 1
H; 6.75 (s, - 7.11 (d, M8t 7,28 (d, 2H); 7.31 (s, 1 H; 7.61 (d, 1
H; 9.02 (broadSs, 1 H). 20Masasgectoscofytert-Butyl 3-(4- { [N

pheny! an nol g} phehyl ) - 3 S g HeE T B o Sh AR
R¢ Retention index (in TLC)
RT Room temperature
R¢ Retention time (in HPLC)
TBAF Tetrabutylammonium fluoride
TBAI Tetrabutylammonium iodide
TFA Trifluoroacetic acid

THF Tetrahydrofuran



l~0 O/ ~O~1 ~NI ~/\ NHSimlarly to the procedure of Exanple 1-1,
65 mg (0.164 mmol) of N [4-(3-tertbutoxy-2,2-dinmethyl-3-oxopropyl)benzyl]-N
phenyl gl ycine (Exanple 1-13), 30 ng 5 (0.245 mml) of 2,4-dinethylaniline,
29 ng (0.213 mol ) of 1-hydroxy-1Hbenzotriazole, 41 ng (0.213 nmol) of

1- et hyl - 3- (3- di net hyl ani no) pr opyl car bodi i de hydr ochl ori de, 50 ng (0.491
mmol ) of N nethyl norpholine and 0.2 ng (0.002 mmol) of

4-di net hyl ami nopyridine in 2 m of dinethylformam de are converted into 65
g (79% of tetarthigiohtedials®™ { [N (2- (2, 4- di met hyl phenyl ) am no-2 10

oxo) et hyl - N phenyl am no] net hyl } phenyl ) - 2, 2- di net hyl propi onate. ~H NVR (200
MHz, CDC13): 8:110(s 6H) 1.41 (s, 9H) .90 (s, 3H); 2.26 (s, 3H);
2.79 (s, 2H; a%) gz 4.66 (s, 2H); 6.80 - 6.95 (m 4H); 6.98 (d, 1
H: 7.12 (s, P} }(m oH): 7.67 (d, 1 H: 8.11 broad s, 1 H). 15
Exanpl e 1-4 t Q- f1 2k méth{iprogiorabé

(2- (4- et hoxy- 2, 5- di net hyl phenyl ) am no- 2- oxo) et hyl -

‘phenyl anmidno] net hyl}phenyl) 2, 2-di met hyl propi onate O O/ ~O~1 ~NI ~/\ N
H20 Simlarly to the procedure ob Exapple 1-1, 65 ng (0.164 nmol) of N

[ 4- (3-tertbutoxy-2,2-dinmethyl -3-o0gopro yI)benzyI] N phenyl gl yci ne (Exanpl e
[-13), 37 ng (O. 245 nmol ) of 0X —~5-di nethylaniline, 29 ng (0.213
mol ) of 1-hydroxylH benzotriazple, &1 rrg (0.213 nmol ) of

1- et hyl - 3- ( 3- di net hyl am no) pr opyl car bo -44 diimde hydrochl oride, 50 ng
(0.491 mmol) of N nethyl norpholine and 0.2 ng (0.002 mmol ) of

4-di met hyl am nopyridi ne in 2 m of dinmethylformam de are converted into 78

90% of tept- (N
?1‘2} E 4- n/%t ﬁoxye‘g ith 15 héohpg,ﬁaitb}qlaqﬁ@& 8 (Q&% @pﬁﬁf_tﬂ-t-butanol, 190 g (1.877 mol)

henyl 1) 2, 2 dj | ONRt B -
e ool T ATy R ) OB O NRIRA
(s, 2H):103. 77 tfeated 3h 2 dolﬁﬁ)o:( ef umm (0 %%ﬁ‘m'(od;) omk@hutﬁylscmn';de 1ihH)50 nﬁi &3i{ dd,

g H) 1 E’) 89 ( dE)gg}%érgeth_larga, g%c} Ehemgcg}qre gs tbgp st{rre[d|\(|)vem1ght §00 ml 011_3 M hydroch c?ricoad

2- (2, 4-di net t
<(31m' E]O] met Ih;];fa } Q}éigﬁyﬁrﬁ%} %m ??reﬂlt%h géﬁp%ﬁ%t eé)?trﬁ?%h‘@k :ﬂxé&r))methane and the

combined organic phases are washed with water, sat. NaHCOj solution and sat. NaCl

solution, dried over sodium sulphate and concentrated. Distillative purification of the
15 crude product gives 65.5 g (48%) of tert-butyl 2-methylpropionate.
'H-NMR (200 MHz, CDCl3): & = 1.11 (d, 6H); 1.44 (s, 9H); 2.42 (sept., 1H).

Example 1-2
tert-Butyl 3-(4-bromophenyl)-2,2-dimethylpropionate

gl

20

Br

At -78°C, 34.7 ml (69.4 mmol) of a 2 M lithium diisopropylamide solution are
slowly added dropwise to a solution of 10.0 g (69.34 mmol) of tert-butyl
25 2-methylpropionate (Example I-1) in 100 ml of tetrahydrofuran. After the addition
has ended, the mixture is stirred at —78°C for 1h, and a solution of 15.76 g



~1 ~N4 ~/~NHI15 Simlarly to the procedure of Exanple 1-1, 50 ny
(0.121 mmol ) of N-[4-(3-tertbutoxy-2,2-dinethyl-3-oxopropyl)benzyl]-N

(4- et hyl phenyl ) gl yci ne (Exanple 1-14), 22 ng (0.182 mol) of
2,4-dinmethylaniline, 21 ng (0.158 mml) of_1-hydroxy-1H benzotriazole, 30
my (0.158 mmol) of 1-ethyl-3-(3 20 di met hyRani no) propyl car bodi i ni de
hydr ochl oride, 37 ng (0.364 mmol) of N nethyl norpholine and 0.1 ng (0.001
mol ) of 4-di nethylam nopyridine in 2 m of dinethylfornmanm de are converted

into 40 ng (6468.00mrhel) of Bbirymobehzy¥bromidd\in 10 ml of tetrahydrofuran is then added
(2(2, 4-di et hyl phenyl ) am no- 2- oxo) et hyl - NN/I(3%4- met hyl phenyl ) am no] net hyl }
phenyl ) 2, 2- di #Be e prEMroHattsred at 7§°C HonlR. Thogeagten ictigmeyamgd-tojropm ( s,

6H); 1.40 (s, X 9 2. , : 2H); .4. w2H)

o 5h (s oty ety anbyioontSd inef F0 nfjor® EN, pSbenlofip, b i pastS

Z- élt ( di é"? ; lsz%alriﬂzﬁ @?d?hl\'lé aqueofily phabe id ekbract€d 38 Wik @Rthy$ ethbr.Hhe Sorfbiaed! e
-6 tert-Butyl 3-(4-

( 2- (4- methoxy-opgauaphasehgiephashed yatki NaHEOo solution,dried over sodium sulphate and
4nmet hyl phenyl,) ani t hyl }phenyl ). 2. 2- di met hyl i 1~ 0~~0~|
N ) PR B sl ep bl ol Dloslafhfs B5tHichuion oF e e
mol ) of N [ 4-hderd 6 phpOvetndmZgites e 1y lo- gswsQﬂr@ﬁ;ﬂu}ﬁeﬁ@%donmphenyn-z,z-
28 ng (0.182 ‘'mmol) of

(4-net hyl phenyl ) gl ycine (Exanple |-14),
4- met hoxy- 2, 5-dimetbylpydpaenaté.ne, 21 ng (0. 158 nmmol ) of

1- hydroxy-1H R [ I (0. 58%{111%_ of, 1- vl -3-(3-di get hyl 15
am no) pr opyl caﬁgéﬁfl{ @@&ﬁ(}dﬁg\gﬁﬂm T:Ié;o P> i(@%éﬁ%iféé, %‘tlg’ 7.10 (4,

met hyl mgipphol iHmg. ®opmy (0.001 nmol ) of 4-di met hyl ami nopyridine in 2 m
of di rren?tg)ylforzggmﬂgg(ére)bonverted into 5 8 ng (88% of tert-butyl-3-(4- {
[N (2-(4met hoxy- 2, 5-di met hyl phenyl ) am no- 2- oxo) et hyl - N

(4- met hyl phené{ ) am _no].net hyl } phenyl ) - 2, 2- di et hyl propi onate. 20 ~H NVR (300
Mz, CDC13): &xampled3d s 6H); 1.41 (s, 9H); 1.96 (s, 3H); 2.15 (s, 3H);

2. 26 , 3H); ) Y~ - ' 2H); 4.60 , 2H); 6.57
(s, 1(H)S; 6.Hg30’ él,%% 1%;(43{6%9“?5‘%@%;? d%%yl?fzﬂ ; 7.H)13 (d, 2I(-|)S; 7.H2°,7 (s, 1
H; 8.01 (broad s, 1 H) -46 Exanple 1-7 tert-Butyl 2-(4- { [( 1- {

[ (2, 4-di met hyl phenyl )am: no] carbonyl } pbopyl -am no] net hyl }
phenoxy) - 2- met hyl propi onate / \ N H
o)

0

X
15

At -75°C, 13.5 ml (22.98 mmol) of a 1.7 M tert-butyllithium solution in pentane are
slowly added to a solution of 6.00 g (19.16 mmol) of fert-butyl 3-(4-bromophenyl)-
2,2-dimethylpropionate (Example I-2) in 80 ml of tetrahydrofuran, the temperature
20 being kept below —60°C. The mixture is stirred for 15 min, and 1.82 g (24.90 mmol)
of N,N-dimethylformamide are then added and the mixture is stirred at —~75°C for a
further 4 h. The mixture is slowly warmed to -20°C and, with vigorous stirring,
admixed with 20 ml] of water, and then warmed to room temperature. The aqueous
phase is extracted 3x with diethyl ether and the combined organic phases are dried
25 over sodium sulfphate/sodium carbonate and freed from the solvent under reduced
pressure. Distillation of the residue under oilpump vacuum gives 2.54 g (51%) of

tert-butyl 3-(4-formylphenyl)-2,2-dimethylpropionate.



500\ OONSimlarly to the procedure of Exanple 1-1, 320 ng (0.90 mol)
of 2-{[4-(2-tertbutoxy-1,1-dinethyl-2-oxoet hoxy)benzyl] amno } butyric
acid (Example 1-15), 160 ng ( 1.3 6 nmol) of 2,4-dinmethylaniline, 160 ng (
1.18 mmol ) of 1-hydroxy-1 H 10 benzotriazole, 230 ng (1.18 nmol) of

1- et hyl - 3- ( 3- di met hyl am no) pr opyl car bod|13ﬁde hydrochl oride, 270 mg (2.71
nmmol ) of N nethyl norpholine and 1 ng (0.01 mmol) of 4-dinmethylam nopyridi ne
in 5mM of dinmethylfornmam de are converted into 190 ng (46% of tent-butyl
2-(4- { [( 1-! iNEEh Ny =) ams elerpan ] thyl
} phenoxy) - 2- rrfgt}m/[lﬁp(rjgglhgﬁgtg 15 ~H NI\/Rre 26(%-8)3 bgwc%ﬂgingmgs bﬂg] 719}((HE
3H); 1.43 (s, 2HW7.78(HRH);:9.9%6) 1HL. 74 (m 2H); 2.21 (s, 3H) 2.28 (s, 3H);
3.22 (dd, 1 H; 3.69 (d, 1 H; 3.82 (d, 1 H,; 6.83 (d, 2H); 6.98 (s, 1 H;
7.02 (d, 1 H,; 7.18 (d, 2H); 7.93 (d, 1 H); 9.32 (broad s, 1 H. Exanple
1-8 20 tert-Byk¥hotefd4- { [( 1- { [(4-nmethoxy-2, 5-dinethyl phenyl)amn noj
carbonyl } propyl)am no] net hyl } phenoxy) - 2- net hyI propionate OO~ OO\ ~ N
( /' N H 5 -47te5-Butyh24(¢-formytiplenpxyelohethylmopibnatepl e 1-1, 320 ng (0. 90 mmol)
of 2-{[4-(2-tertbutoxy-1, 1-di nmet hyl - 2- oxoet hoxy) benzyl ] am no} butyric acid
(Exanple 1-15), 210 ng ( 1.36 nmol) of 4-nethoxy-2,5-dinethylaniline, 160
ng ( 1.18 mmol) of 1 5 hydroxy-1H benzot@iazole, 230 ng (1.18 mol) of

1-et hyl - 3- (3 di net hyl am no) pr opyl car bOdIII!md hydrochl ori de, 270 nmg (2.71

mol ) of N nethyl mor phol i ne apd ol of 4-di met hyl am nopyri di ne
in5m of di rrethylforrramde ed¥into 130 ng (30% of tert-butyl

2-(4- { [( 1- {
[ (4met hoxy- 2, 5- di et hyl phe yl ) am no] car bonyl } propyl ) am no] et hyl } phenoxy) - 2
10 net hyl propionate 1H NVR (200 MHz, CDCI 3): 8 = 0.99 (t, 3H); 1.44 (s,
O9H); 1.56 (s, 6H); 1.74 (m 2H); 2.19 (s, 3H); 2.22 (s, 3H); 3.22 (dd, 1

H; 3.71 (d, A é&uno’ﬁ (ﬂ024(45 g (301) mn%l§33f 4 gdﬂox!yl)enz@ld@lﬂyd@ﬁn 180 Ie\1; ofSdifdthiyf,
2H) ; 7. 19(d 2H) ; 5 (s, 1 H; road s, H) . 15 Exanple 1-9 3-(4-
{ [(2-(204-Di fmmaml%my@ayqinwnb%%x@éi%mm@ efieackivnt earbonate e stirradyat }

Eggn#g) ( (2) :23 386%7@/ )Iof&r sﬁﬁ.{tlc aﬁﬁ% § % A%q mmo%}'f )erhtlwy{ 2-‘5‘romls@bu§)9rlatuet 1|non of
[(2-(2, 4-di netm(yhmwmlh):mmf&enazmameﬁ]eulahéé’d mbwmeaﬁw{h)eafmx&ﬁk iR att

phenyl) -2, 2-di net hyl propi onate (Exanple 1-1) in di chl oronet hane is
treated with 2094 owgmight. {Theglimadwifpunanide ISadlﬂtlléttd offemdatredwmnrmrmlur e
for 2 h. The %xt ure i.s the concent nder

2 ed ure, the

Fosi due i st aBeoe iF BeyRCRy 7 sbd AbodlE  Shok A St BL SRAMEY .
W th vatsr, lafuedhs Roditith shdBREE sob@dnUME IRt Rt s%@'NﬁClOE‘olutloﬁ( diddh V@t er
and 1 x with sat. NaCl solution, dried over sodium sul phate and freed from
t he sodium sulphate and freed from the solvent under reduced pressure. This gives 16.6 g

(31%) of tert-butyl 2-(4-formylphenoxy)-2-methylpropionate.

'H-NMR (200 MHz, CDCls): & = 1.40 (s, 9H); 1.63 (s, 6H); 6.90 (d, 2H); 7.78 (d,

2H); 9.88 (s, 1H).

20

Example I-5
tert-Butyl 3-(4-{[(2-furylmethyl)amino]methyl} phenyl)-2,2-dimethylpropionate

o <

HN



-48 sol vent under reduced pressure. Chromatographic purification of the
residue on silica gel (dichloronethane -> dichloronethane/ nmet hanol 20:1)
gives 150 ng (88% of 3(4- {

[ (2-(2, 4- di net hyl phenyl ) am no- 2- oxoet hyl ) (2-furyl methyl ) am no] nethyl }
‘phenyl ) -2, 2-di net hyl propionic acid. 5 1H3VR (200 MHz, CDCl13): 8 = 1.16 (s,
6H) ; 226(s 3H); 2.28 (s, 3H); 2.87 (s, 2H; 330(s 2H); 3.71 (s, 2H);
3.74 (s, 2H); 6.26 (d, 1H); 6.32 (dd, 1H); 6.99 (m 2H); 7.12 (d, 2H); 7.24
(d, 2H); 7.3 7 (d, 1 H; 7.83 (d, 1 H; 9.12 (broad s, 1 H). 10 Exanple
1-10

3-(4-{[(2-(4- A@tmmnytezp;&ratmetm)sbbmenybﬁ aln(i)(hcg 13(8>loanm}lh)c(f2¢efr&bw}1éi-(4yl)

amno]nethyl} .0 O [~ OQ.~\ ~~\ \
NN/ 15 S m %@Iyﬁ et hinire b s6578 Vs mmonar) o
tert-butyl 3- ?IIamme in 10 ml of dichloroethane is st1rred for 30 mln, 1.21 g (5.72 mmolg
{[(2-(4- et hoxy 5-di net hyl phenyl ) am no- 2- oxoet fur;gl net hyl ) am no]

met hyl }5 phensddjun?, tﬁa@tawbhmhpdmin angatdeled Bodnthe emﬂzm&y 1artherr sareddt wodrh 1 i
. : 0

of 20 trifl gotggggr%mg B4 O ¥ o NSHCB) SUIOUSE BT bt & i S22l BT
nmet hoxy- 2, 5- | }
phenyl) -2, 2- gﬂlhgﬁtaﬁa% pr op Oa)glééghﬂggﬁe aﬁf& Rﬁéq}lg&g %ﬁgé @D%?gélc?eag WQ&H‘&W
6H); 2.07 (s,acsdtde arRi tha cémbma&l))rgaﬁlc?;ﬁxaées ar@dfied Guer 80((le saphate3STHOsdl8ent 2H) ;
3.74 (s, 3H);376s 2H); 6.39 (d, 2H)'687(s, H;.25.7.12 (d, 2H)
7.28 (d, 2H)  is 7emoped yndey reguced peessyrs, ﬂ)romgtoa@pblfr Brigification opysilicpyge] g’
(broad o |_l)cyclohc:xdzige Eg%gm)ﬁexjangféthyl acetate 10:1 —> 2:1) then gives 720 mg (55%) of

tert-butyl 3-(4-{[(2-furylmethyl)amino]methyl} phenyl)-2,2-dimethylpropionate.

'H-NMR (300 MHz, CDCl3): 8 = 1.11 (s, 6H); 1.42 (s, 9H); 1.62 (broad s, 1H); 2.70

(s, 2H); 3.76 (s, 2H); 3.80 (s, 2H); 6.18 (d, 1H); 6.32 (dd, 1H); 7.10 (d, 2H); 7.20 (d,

2H); 7.35 (d, 1H).

15
Example I-6
tert-Butyl 3-[4-(anilinomethyl)phenyl]-2,2-dimethylpropionate
O
O -
HN
20

Similarly to the procedure of Example I-5, 200 mg (0.762 mmol) of tert-butyl 3-(4-
formylphenyl)-2,2-dimethylpropionate (Example 1I-3), 71 mg (0.762 mmol) of aniline
and 210 mg (0.991 mmol) of sodium triacetoxyborohydride in 2 ml of dichloroethane
are converted into 223 mg (86%) of tert-butyl 3-[4-(anilinomethyl)phenyl]-2,2-
25 dimethylpropionate.

'H-NMR (400 MHz, CDCl3): 6 = 1.11 (s, 6H); 1.42 (s, 9H); 2.81 (s, 2H); 3.98 (broad
s, 1H); 4.29 (s, 2H); 6.64 (d, 2H); 6.71 (t, 1H); 7.12 (d, 2H); 7.17 (t, 2H); 7.25 (d,
2H).



3-(4-{[N (2-(2, 4- Di net hyl phenyl ) am no- 2- oxo) et hyl - N phenyl am no] net hyl }
phenyl) -2, 2-di net hyl propionic acid I \ O/ O/ \ H\ | ~-NI ~/~ N5 H
Sim'larly to the procedure of Exanple 1-9, 48 ng (0.096 mmol) of tert-butyl
3-{4 {[N (2-(2, 4-di net hyl phenyl ) am no- 2- oxo) et hyl -

phenyl ami no] met hyl } phenyl ) -2, 2 di met hyl prdbronate (Exanple 1-3) are reacted

with 1 m of trifluoroacetic acid in 10 2 m of dichlornmethane to give 36
ng (85% of 3-(4-{[N (2-(2, 4-di net hyl

phenyl ) am no- 2- oxo) et hyl - N- phenyl am no] net hyl } phenyl ) - 2, 2- di net hyl pr opi oni c
acid. '"H NWVR (200 MHz, CDC13): 8 = 1.19 (s, 6H); 1.90 (s, 3H); 2.26 (s,
3H); 2.87 (s, Expmpled-88 (s, 2H); 4.66 (s, 2H); 6.80 - 6.95 (m 4H); 6.98
(Egéml)l ;i)l 1214 %—Ehty?%ﬁhme 1%%4({Ta4-m|€g1ylp¥lenyz)a$nmo]m'EQliyl}phenyl t%oplgr(ljate’ H.
(2-(4- Met hoxy- 2, 5-di net hyl phenyl ) am no- 2- oxo) et hyl - N phenyl am no]
rrethyl}phenyl)-2,2-di nmet hyl propionic acid 201 \ O/ \ OH Simlarly to the
procedure of Exanple 1-9, pl ng (0.115 mmol) of tent-butyl 3-(4 {[N

(2- (4-met hoxy- 2, 5- di net hyl bhenyl ) am no- 2- oxo) et hyl - N phenyl am no] net hyl }
-50 phenyl) -2, 2-di et hyl onate (Exanpl @ 1- 4! are reacted with 1 m of

trifluoroacetic acid in of dichl oronefhane|to give 46 ng (85% of

3-(4-{[N (2(4-net hoxy- 2, 7 2 2 x0) et hyl -
phenyl am no] net hyl } phenyl) opionfc acid. 5 'H-NI\/R (200 MHz,
CDC13): S =1.19 (s, 6H);H H,;” 25 (s, 3H); 2.86 (s,

5

Similarly to the procedure of Example I-5, 200 mg (0.762 mmol) of tert-butyl 3-(4-

formylphenyl)-2,2-dimethylpropionate (Example I-3), 82 mg (0.762 mmol) of

toluidine and 210 mg (0.991 mmol) of sodium triacetoxyborohydride in 2 ml of
10 dichloroethane are converted into 206 mg (76%) of fert-butyl 2,2-dimethyl-3-(4-{[(4-

methylphenyl)amino]methyl}-phenyl)propionate.

'H-NMR (400 MHz, CDCl3): & = 1.11 (s, 6H); 1.42 (s, 9H); 2.23 (s, 3H); 2.81 (s,

2H); 3.87 (broad s, 1H); 4.27 (s, 2H); 6.57 (d, 2H); 6.98 (d, 2H); 7.12 (d, 2H); 7.25

(d, 2H).
15

Example I-8

Methyl 2- {[4-(2-tert-butoxy-1,1-dimethyl-2-oxoethoxy)benzylJamino } butyrate

0
o)
o O/ ~
N
o

20

Similarly to the procedure of Example I-5, 1.20 g (4.54 mmol) of tert-butyl 2-(4-
formylphenoxy)-2-methylpropionate (Example 1-4) and 0.70 g (4.54 mmol) of methyl
DL-2-aminobutyrate are reacted at room temperature with 0.92 g (9.08 mmol) of



2H); 3.77 (s, 3H); 4.08 (s, 2H); 4.66 (s, 2H); 6.56 (s, 1 H; 6.83 (dd, 1
H; 6.88 (d, 2H); 7.13 (s, 4H); 7.24 (d, 2H); 7.34 (m 1 H; 7.93 (broad s,
1 H. Exanple 1-13 10 3-(4- { [N

(2-(2, 4- Di et hyl phenyl ) am no- 2- oxo) et hyl - N- (4- net hyl phenyl ) am no]

net hyl } phenyl ) - 2, 2- di net hyl propi onic aci®8—~ o O/ ~H~1 ~NI ~/~ NH
15 Simlarly to the procedure of Exanple 1-9, 23 ng (0.049 mml) of
tert-butyl 3-(4{[N (2-(2, 4-di et hyl phenyl ) am no- 2- oxo) et hyl -

(4- et hyl phenﬁeh@[ﬂnﬂﬁ} AR hy44}§>tesyhbm<ﬁ) 3f dbmhfmla@ét@wbamtyanéa&amhﬁ of- 5)

are reacted with'1 of trifluoroacetic acid in m~ of di chl or onet hane to

give 20 ng (9dlckyb>rQ§rtha3e(A furthpNO G2y 4. 25 tinned) I«?ﬁlsgd:anyma&nﬁonybozolmwietam;il

ok oS S Y Sl NGBV U B
(s, 2H); 4. 02he(a$ed &Fh0°c4f&03 ®S, Mh&/ L& %9(89%20&11}1&112} %J{[ng tért-hhtox%l% (d,
1 H; 7.06 (d, 2H); 7.13 (s, I% br oad

?2 (14|_|)I\/§t hox%gﬁ\gﬁ Eéog?;;}%QWI]amlqwbuma;e ] t |- N (4- et hy h?n)él)
am no] met hyl } )( ﬁg’bp opq 3&& (S\’ 95()01-)@15’&]18; P ]{
Cert-butyl 5. 1 AT Rubita DL SOR'E 190 FXTRE ity aia Goall d6 REAHRE X

(4- et hyl phengd, 2HpmM.18{d, 2H).hyl } phenyl) -2, 2-di net hyl propi onat e (Exanpl e
1-6) are reacted with 1 m 10 of trifluoroacetic acidin2m of

di chl oronet hane to gi ve 33 ng (93% of 3-(4-{[N

(2-(4- rqe(} hoxy % t hyl phenyl ) am no- 2- oxo) et hyl -

(4- met hyl pheny 3aﬂ1 Ir?rret hyl } phenyl ) - 2, 2- di net hyl propionic acid. 'H NWR
(200 MHz, CDGeZBut§l = 1—(4-8[(Q&Ih&lyl)z-o:&oe&@l)(2~fur§lrﬁeth32)ahﬁnéhet@ﬁpheﬁyl2@ 2(5
3H) ; 286(s 2H); 3.76 (s, 3H); 03 (s, 2H); 4.61 1H)

6.80 (dd, 2H) dimethylpropionate
/
: g
O

15
A solution of 600 mg (1.75 mmol) of tert-butyl 3-(4-{[(2-furylmethyl)amino]-
methyl}phenyl)-2,2-dimethylpropionate (Example I-5), 323 mg (0.87 mmol) of tetra-
n-butylammonium iodide and 265 mg (2.62 mmol) of triethylamine in 10 ml of THF
is treated with 438 mg (2.62 mmol) of ethyl bromoacetate and heated at reflux
20 overnight. After cooling, the mixture is concentrated under reduced pressure, the

residue is taken up in water and ethyl acetate, the aqueous phase is extracted 2x with
ethyl acetate and the combined organic phases are washed with NaCl solution and
dried over sodium sulphate. The solvent is removed under reduced pressure, and
chromatographic purification on silica gel (cyclohexane —> cyclohexane/ethyl acetate
25 10:1) then gives 702 mg (94%) of tert-butyl 3-(4-{[(2-ethoxy-2-oxoethyl)(2-
furylmethyl)amino]methyl} phenyl)-2,2-dimethylpropionate.



15 7.07 (d, 2H); 7.14 (s, 4H); 7.36 (s, 1 H); 8.02 (broad s, 1 H). Exanple
1-15 2-(4- { [( 2- { [(2,4-D nethyl phenyl)am no] car bonyl }

propyl ) am no] met hyl } phenoxy)-2 nethyl propionic acid 20 0O/ O~ OOCH\ |I N
| / NH -52 Simlarly to the procedure of Exanple 1-9, 170 ng (0. 374
mol) of tert-butyl 2-(4{ [( 1- { [(2, 4-d}thet hyl phenyl)ami no] carbonyl }
propyl)am no] nethyl } phenoxy)-2net hyl propi onate (Exanple 1-7) are reacted
with 0.72 m (9.35 mmol) of trifluoroacetic acid in 3 m of dichloronethane

to give 113 ”mm?@ﬁw() I\ZHQ“CDUIQ §{1. h(%s d1eh, A PEBYAD @19@ %.ggg?,%'

} propyl)am no] net hy phenoxy) ™~ 2- met hyl pr opi oni c aci d.

}
E:DClg)H) 83:6%2Hl 1316(539)‘1) 3.763s,2H); 844 (s1 2H3; ‘(ﬂﬁé éQ,H;H) :fZEDD(dG gﬂéﬁﬂ?g (dc;,a)?:
S, ;3. r _ , :
6.82 (d. 1 H),lﬁg.ﬁg’ 2Hi '}35(%2%';@(‘12@ 7.11 (sml H: 9.53 (broad s, 1
H). 10 Example 1-16 2-(4- { [( 1- { [(4-Methoxy-2, 5-dinethyl phenyl)am no]

carbonyl } propyl)am no] nethyl}phenoxy)-2-nethyl propi onic acid OO~ O CH
\' ~N~#% N HE&EmiSlerﬁ-lmrly to the procedure of Exanple 1-9, 115 ng (0.237

o het hoxy. oiestBlbt ny 1 BeHI A ethesy 2 ousigy-N- P )23

phenoxy) - 2- ”EHMﬂM&BbR)ﬂ%G (Exanple 1-8) are reacted with 0.46 m (5.93

aH ok

10 Similarly to the procedure of Example I-9, 198 mg (0.583 mmol) of tert-butyl 3-[4-
(anilinomethyl)phenyl]-2,2-dimethylpropionate (Example 1-6), 108 mg (0.292 mmol)
of tetra-n-butylammonium iodide, two portions of in each case 89 mg (0.875 mmol)
of triethylamine and three portions of in each case 146 mg (0.875 mmol) of ethyl
bromoacetate in 2 ml of tetrahydrofuran and 2 ml of dimethylformamide give 191 mg

15 (77%) of tert-butyl 3-(4-{[(2-ethoxy-2-oxoethyl)(2-phenyl)amino]methyl}phenyl)-
2,2-dimethylpropionate.
'H-NMR (200 MHz, CDCl3): & = 1.11 (s, 6H); 1.25 (t, 3H); 1.42 (s, 9H); 2.70 (s,
2H); 4.05 (s, 2H); 4.20 (g, 2H); 4.62 (s, 2H); 6.69 (d, 2H); 6.73 (t, 1H); 7.07 — 7.25
(m, 6H).

20

Example 1I-11
tert-Butyl 3-(4-{[N-(2-ethoxy-2-oxo)ethyl-N-(4-methylphenyl)amino]methyl} -
phenyl)-2,2-dimethylpropionate

25



20 trifluoroacetic acid in 3 m of dichloronethane to give 100 ng (93 % of
2-(4- { [( 12 { [(4-nmethoxy-2,5-di nmet hyl phenyl)am no] carbonyl }
propyl ) am no] met hyl } phenoxy) 2- et hyl propi onic acid. 1H NVR (300 MHz,
CDC13): 8 = 1.05 (t, 3H); 1.55 (d, 6H); 1.97 (m 2H); 2.10 (s, 6H); 3.75
(s, 3H: 3.78 (m 1H): 4.08 (m 2H): 4.5038m 2H): 6.50 (s, 1H): 6.64 (d,
25 2H); 6.94 (s, 1 H); 7.14 (d, 2H); 7.65 (s, 1 H; 9.38 (broad s, 1 H.
-53 Starting materials Il Exanple I1-1 1, 1-Di net hyl et hyl

2- [ (4- bronophenyl )t hi o] - 2- met hyl - pr opanoat e 5 4-Bronot hi ophenol ( 100 g)
and tert-butyl 2-bronoisobutyrgte ( 118 g) are dissolved in 1 1 of ethanol
and treated with 29 g of KOH_~1Rs rred under reflux for 2 h
and cool ed, and the KBr is fi tratp is concentrated and

the residue is recrystalllze S 93.6 g of a
colourless solid. 10 1H N £, CX K1.489 (s, 15H); 7.38 (m 4H).
Exanple 11-2 1, |-D hyI thyIN

2-[ (4-fornyl phenyl) yNApropahoate 15 1.0 g of 1, 1-di net hyl et hyl
2-[ (4- bronophenyl )t hi o] 2 rret hyl - propanoate is dissolved in 20 m of THF
and treated wth 189 m (3. 02 rrrml 1 eq) of n-butyllithiumsolution in
hexane. Directl|y. afterwards, of dinethylfornam de are added and the
mxture i s wasH#BHaty tq 6W%@Pa‘?fuﬁéar§ﬁ6 k9, Fg]eéng 69-542 wemel) ofhéertlayk i on

is quenched b 1 \ nd

t he residue |?§gﬂietﬂ}£ {[fnnmgih&ﬁﬂ mat bgeﬁ% x}flhﬁ.eﬁ 1?@&%2@ act feéd?vw th
sat. NaHg03 sah,a3 o (3[1!66\/»111&161)M&?Gétrzsﬁlblutyla:ﬁmaﬂﬂndrddﬁii (%J%Gﬁaons of in each
Chromat ogr aphi ¢ purification (dichloronethane) gives 550 of a pale

yel low oi | . LCB9E8 me&Q-36% mnilq )epém%lw&m@aagn %‘FIOI(Sngame@eh gase k28 mg/ . 86

' M+H] + 2 t
rZnF[El[[[l(-ﬂz fu %%71?/ %g@l (%] ?rre%{'# %ﬁtRﬁenijyrbﬁlog{ eHa}%dtr%ﬁlra& Sg%nzo £30
550 ng of 1, 1ddnaﬁylh’ofhﬁhh&é give [lvslnfgqu%b ah@nmbatylm m}{m (m&thu*y-woﬂ@)%a@m e

and 381 ng of furfurylamne are initially charged in 10 of net hanol and
treated wi th N-(smethylghenyl)- gllﬂéﬂﬂ]@Pthéil}éb‘Ffb’l)a%?ﬂhquhélpfﬁmnﬂf% is stirred at

i xed W1t ¢ HEVA 09 MIH2, cBEAGOLYa (BT oot s ol Fas
mxture is st |2r8roe(d mgnmqutzmt 411998 J1RyAS9aL IHY; 8160 (8.EH); trovaueztmi7tip 1 N

HO and stirred for 30 mn. The mixture is then nade basic 5 usi ng Na2C03
sol ution and é&i2HBc74d(@2Hi th ethyl acetate. The organic phase is

Example 1I-12
15 N-[4-(3-tert-Butoxy 2,2-dimethyl-3-oxopropyl)benzyl]-N-(2-furylmethyl)glycine

74
) 0
g \/©/><“\ OJ?
HO/”\/N

A solution of 785 mg (1.83 mmol) of tert-butyl 3-(4-{[(2-ethoxy-2-oxoethyl)(2-
20 furylmethyl)aminoJmethyl } phenyl)-2,2-dimethylpropionate (Example I-9) in 15 ml
of ethanol is admixed with 5.5 ml (5.5 mmol) of 1 N aqueous sodium hydroxide
solution and heated at 80°C for 1 h. After cooling, the mixture is concentrated under

reduced pressure and the residue is taken up in a little water, acidified with 1 N



washed (sat. NaCl solution) and dried (MyS04). Concentration and

chromat ographi ¢ purification (dichloronethane/ethyl acetate 10+1) gives 430
ng of a colourless oil. 1H NWR (300 MHz, CDC13): 1.42 (s, 15H); 3.79 (s,
2H); 3.80 (s, 2H); 6.15 (m 1H); 6.28 (m 1H); 7.25-7.45 (m 5H). 10
Exanpl e 11-4 1, 1-Di net hyl et hyl -39 -

2-[[4-[2-[(2-ethoxy-2-oxoet hyl) (2-furanyl net hyl)am no] nmet hyl] phenyl ]

t hi o] - 2- net hyl - propanoate 15 5.4 g of 1, 1-di et hyl et hyl

2-[[4-[[(2- fumgﬂﬁbbﬁlﬁhbﬁblh%mréﬁirﬁ@&&ﬂ hivthestn htdtate] Tie éﬁﬁﬁlﬂéd Wg@zﬂ@@?@é&s are

dissolved in 270 mM of tetrahydrofuran and treated with g
triethylam ne amwashedaxgnthfsatatmﬂl splutiom asied aver mdwnlaulsﬁatgamﬂ eed from the

tetra-n-butyl a ni um i odj The m xture is irr

Cool o and i SO VHHeharliEes mirssuhy (b Sren 12Y meoOlvelat B Ta e Dutovy-
separated off 4 S igdion. The mixture is
dr:oed (MyS04) gd co cgg?iogkﬁﬁl)%%ﬂ%]h]gk%e I(Z#S%a*ﬁlll)sg‘i lifgglfl ed

chlr oma]t ogr aph: HaﬂMR (Zﬂﬂ(ﬁdﬂzem@bptﬁwll 0Ec@] ang B¥L (s, 91—@; yrmgs QH); . 2(4f(s;’:1
col ourl ess oi ~

oL a3 (s 2@9»379 8 (0H0s 35 . S es? omy BEIY. 6.4 g3, 1) k) (b pFh5 726 (o s 7

Hz 6.17 25-7. 45 5 Ex le I'l-5
)[4 Z[Ergar Q/ﬁ%%%ﬁ)’( %@Eo#ﬁsl 'yI)am'no](meth;?]pheﬁg})]?hio]-2-nethy
, 1-

[ 4

met

l—|'_\l—|

[

di net hyl et hyl propanoate 30 -55 192 ng of 1, 1-di nmethyl et hyl

[ 2-[ (2- et hoxy- 2- oxoet hyl ) (2-furanyl net hyl ) am no] met hyl ] phenyl ] -t hi o] -
hyl - prop@i@m[ée&rlé initially charged in 5 m of ethanol and treated

W|th0 1 . t irred The m xture is
checked 19y TLéN ‘%%i’?gﬁéf‘%%‘?é’%ﬂ{ﬁa50&%{?;’?9@%{128@&'8@”5&% Toncent r at ed,
and the residue is dissolved in a little water. The mxture is acidified
using 1 N HO and extracted three times with ethyl acetate. The conbi ned
organi ¢ phases are washed 2x ter and 2x wi{h sat. NaCl solution and
dried over MyS04. The m xture ncentrated, agplied to silica gel and
purified by flash chromatogra - > H2 t hanol 50+1 ->
25+1. This gives 132 ng 10 whi d® sol%i di fi es under high
vacuum ' H NMR (DVSO, 200 N39 (s, 6H); 3.18 (s, 2H);
3.22 (s, 2H); 3.23 (s, #HO"

I\)I\)_l\)

. P 7~ 6.40 (m 1 H): 7.34 (d, 2H, J=
9.0 Hz); 7.50 (d, 2H, J=9.0 Hz); 7.59 (m 1 H); 12.3 8 (broad s, 1 H).

Similarly to the procedure of Example I-12, 175 mg (0.411 mmol) of tert-butyl 3-(4-
15 {[(2-ethoxy-2-oxoethyl)(2-phenyl)amino]methyl } phenyl)-2,2-dimethylpropionate

(Example I-10) and 1.23 ml (1.23 mmol) of 1 N aqueous sodium hydroxide solution

in 3 ml of ethanol give 162 mg (99%) of N-[4-(3-tert-butoxy-2,2-dimethyl-3-

oxopropyl)benzyl]-N-phenylglycine.

'H-NMR (300 MHz, DMSO): & = 1.04 (s, 6H); 1.36 (s, 9H); 2.73 (s, 2H); 4.12 (s,
20 2H); 4.56 (s, 2H); 6.56 (d, 2H); 6.61 (t, 1H); 7.07 (d, 2H); 7.11 (d, 2H); 7.19 (d, 1H);

12.53 (broad s, 1H).

Example 1-14
N-[4-(3-tert-Butoxy-2,2-dimethyl-3-oxopropyl)benzyl]-N-(4-methylphenyl)glycine



15 Exanple 11-6 1, 1-D nethyl et hyl
2-[[4-[2-[(2-furanyl net hyl ) am no] et hyl ] phenyl ]t hi o] - 2- met hyl propanoate 4.0
g of 1,1-dimethylethyl 2-[[4-(2-am noethyl)phenyl]thio]-2-nmethyl-propanoate
20 [(P.J. Brown et al., J. Med. Chem 42, 3785-88 (1999)] are dissolved in
100 M of methanol and treated with 2.6 g4®f furfural. 9.3 m of gl acial
acetic acid are added and the m xture is boiled briefly ( 10 mn). The

m xture is then cooled to 0C, and 4.25 g of sodi um cyanoborohydride are
added a little at a tinme. The mxture is then stirred at roomtenperature
overnight. 1 NHCO is added unti] the mxture is acidic, 25 and the m xture
is stirred for 30 mn. The m R, | S concentrat%p sllghtly and made basic
usi ng sat. NaHCO03 sol ution. ThE ture is then gxtragted twice with ethyl
acetate and the extracts are =% M ut | and dried and

concentrat ed. Chronmat ograph¥c (d| xhl or@net hanel net hanol 15+1 )
gives 2.4 g of the title co ourfeds oil. 30 Kf
(Di chl or onet hane/ net hang{p”10 -56 Example 11-7
1, 1- Di et hyl et hyl
4-[2-[(2-ethoxy-2-oxoet hyl) (2-furanyl met hyl )am no] et hyI]

2-
phEaLyI]thlo] 2- et hyl - propanoate 5 2.4 of 1,1-dinethyleth
2-[ [ 4-[ 2- [ ( 2- Pipdsy %ﬁhfypyoaﬁﬁl%]OétWP}pghéﬁ% 1163 mg (©. 3ﬂ%tmylpl)p@foffah@ayle

1.5 g of ethyl ©_

tetra-n-butyl gﬁoﬁﬁﬂ%ﬁ%’%&? O)Qr)g%ﬁ ssglns/ééi&ﬁm%&'g%]n%%]ﬁgﬂylﬁp %ﬁ@d?ofur an and
heat ed at r ef diethylpropicate (Exbfple lallgtaad @23l (el 3emmdi)eofadN aduecus doditig

m xture is extracted with water and sat. NaCl solution. Concentration and

chr omat ogr ap hWQfﬁéidﬁéP@Eiﬁﬂ 13 alipd ethapeh give b4k Bigd99%) of Nitv@gert-begxy-2%3- t he
15 ST g0t B AR eyl T8 L 5 % o
(m 1H); 6. 34’HIN F?300MH§ DMSA)s =9¥Q)4 sHBH); 113636, OH); 2ith (J33)62H2), 7- 58
(m 1H). 15 Exanp 1, 1- Di net hyl et hy

2-[[4-(2- [(caﬂHOx‘yG&(Sth) (453 (s &Hylérﬁ(}dy%ikrﬁ Hb(de2Hy 7. ¢hehgH); 7.18 (d, 2H);

t hi o] - 2- thI 1.0 of 1, 1-di nmet hyl et hyl

2. [[]4 [2 yé?%i@' 358 8 i: hyl )g(z f ur anyl met hgl)amyno] 20
ethyl]phenyl]th| 0] - 2- et hyl - propanoate is treated with 6.5 m of 1 N NaCH

in 10 nMl of ethanol. The mixture is stirred at 80C for 1 h, concentrated,
di ssol ved i n Bxawmple I-15

2-{[4-(2-tert-Butoxy-1,1-dimethyl-2-oxoethoxy)benzyl]amino } butyric acid
0O
o /‘T
JJ KT
H
N

Similarly to the procedure of Example I-12, 750 mg (2.05 mmol) of methyl 2-{[4-(2-

15

tert-butoxy-1,1-dimethyl-2-oxoethoxy)benzyl)lamino}butyrate (Example I-8) and

6.20 ml (6.20 mmol) of 1 N aqueous sodium hydroxide solution in 6 ml of ethanol
20 give 640mg (89%) of 2-{[4-(2-tert-butoxy-1,1-dimethyl-2-oxoethoxy)benzyl]-

amino } butyric acid.

'H-NMR (300 MHz, DMSO): § = 0.91 (t, 3H); 1.40 (s, 9H); 1.51 (s, 6H); 1.84 (m,

2H); 3.25 (broad s, 1H); 3.57 (t, 1H); 3.99 (s, 2H); 6.81 (d, 2H); 7.38 (d, 2H).



and acidified with 1 N HCI. Three extractions with ethyl acetate and
chr omat ogr aphy (di chl oronet hane/ net hanol 5+1) gives 744 ng as a col ourl ess

oil. "HNWR (DVBO, 200 MHz): 1.36 (s, 15H); 2.75 (m 4H); 3.20 (s, 2H);
3.72 (s, 2H); 25 6.18 (m 1 H; 6.88 (m 1 H); 7.12 (d, 2H, J=9.5 Hz); 7.32
1d, 2H, J=9.5 Hz); 7.56 (m 1H). -57 5-4b-15 20 25 30 Exanple 11-9

1, 1- Di net hyl et hyl

2-[[4-1[ (2-met hoxyet hyl ) am no] et hyl ] phenyl ]t hi n] - 2-met hyl propanoate 7.9 g
of 1, 1-di met hyVgikig E2ampfesfior nyl phenyl )t hi o] - 2- met hyl - propanoate and 4. 23
g of nmethoxyethylamne are rnitially charged in 100 m of nethanol and

adm xed with 19 m of acetic acid. The mxture is stirred at RT for 15 mn,
boil ed briefly, and tP n, at 0C, admxed a little at a time with 8.9 g of
sodi um cyanob BH')P&‘? 'ﬁe. The m xture is stirred at roomtenperature

over ni ght and tpgatadm-ged (32, 5-dmbihiiphe AMAntid-2 oRkEeth P2 HdrylinBthy HARind| Xt ur e
is then made basi c "usi ng sodi um car bonat € 'sol ution and extracted 2 x with
et hyl acét at e methyd} pheggh22-ginmthylprepmaathed wit h sat. sodi um chl ori de
solution and dried over magnesi um sul phate. Concentration and

chromat ographic purification give 5.6 g (58% of a colourless oil. 1H NWR
(200 MHz, CDC13): b = 1.38 (s, 6H), 42 (s, 9H), 2.45 (m 3H, CH2 + NH),
3.37 (s, 3H), 3.88 (s, 2H), 7.25-7. 4H) . Exanple 1y 10

1, 1- Di et hyl et hyl

2-[[4-[[(2-(5-met hyl fura am o] Nt hyl | phe - pr opanoat
e 8.0 g 1, 1-di net hyl et hyl -for | phenyl ) [ ' hyIQpropanoate and
6.3 g of 5-nethyl-2-furan m ng_ar eNi ni y charged in 100 m of

met hanol and treated with acetic a€Cid>The m xture is stirred at

RT for 15 mn, boiled briefly andithen, at 0C, admixed a little at a time
wth 5.7 g of sodi um cyanoborohydride. The m xture is stirred at room
tenperature overni ght and then adm xed with 1 N HC and stirred for 30 mn.

The mi xture i x¢lgheNIERBSOARIBmYD] JTA-HEb U BALRARAIS A4 DM @R%nmol)

extracted 2 x with ethyl acetate. The ‘organi ¢ phase is washed with sat.
sodi um dRl ori @€ sblethyl-31(3-slinietiylaminpropylcayadismidn s bygioahleridCondéht r eagi on

apd o ore o0l CeB ! G2 BN AERind; b o B Bukh oo Rl
aminopyridine are added to a solution of 200 mg (0.498 mmol) of N-[4-(3-tert-
butoxy-2,2-dimethyl-3-oxopropyl)benzyl]-N-(2-furylmethyl)glycine (Example I-12)
and 91 mg (0.747 mmol) of 2,4-dimethylaniline in 8 ml of dimethylformamide, and
15 the solution is stirred at this temperature for 1 h. The mixture is then stirred at room
temperature for 9 h and then admixed with 10 ml of water. The aqueous phase is
extracted 2x with ethyl acetate and the combined organic phases are washed with 1 N
hydrochloric acid, sat. NaHCOj3 solution and sat. NaCl solution, dried over sodium
sulphate and freed from the solvent under reduced pressure. Chromatographic
20 purification of the residue on silica gel (cyclohexane/ethyl acetate 10:1 — 3:1) gives
228 mg (91%) of tert-butyl 3-(4-{[(2-(2,4-dimethylphenyl)amino-2-oxoethyl)(2-
furylmethyl)amino]methyl} phenyl)-2,2-dimethylpropionate.
'H-NMR (200 MHz, CDCls): & = 1.10 (s, 6H); 1.40 (s, 9H); 2.26 (s, 3H); 2.28 (s,
3H); 2.80 (s, 2H); 3.29 (s, 2H); 3.71 (s, 2H); 3.74 (s, 2H); 6.25 (d, 1H); 6.32 (dd,
25 1H); 6.99 (m, 2H); 7.11 (d, 2H); 7.23 (d, 2H); 7.37 (d, 1H); 7.84 (d, 1H); 9.12 (broad
s, 1H).



-58 "H NWR (200 MHz, CDC13): 8 = 1.42 (s, 15H), 1.72 (s, 1H NH), 2.28 (s,
3H), 3.79 (s, 2H), 3 .78 (s, 2H), 5.8 (m 1 H, 6.03 (m 1 H), 7.28 (dd, 2
H J=11 Hz), 7.45 (m 2H J=lIHz). 5 Exanple Il-11

2- Bromo- N- (2, 4- di et hyl phenyl ) -acetam de 117 g of triethylamne and 140 g
of 2,4-dinethylaniline are dissolved in 242 of net hyl ene chloride, and a

sol ut| on of 233 g of al pha-bronoacetyl bromde in 400 m 10 of nethyl ene
chloride is added with ice-cooling, at at nost 15C, within 30 mn. After a
reaction tinme gxamjle 120, the pr eci pitate is filtered off with suction, the
residue is dissolved in 1 of net ép(ene chloride and conbined with the

filtrate and vesBaylt wi cle'(‘im{f(ﬁ (4-met yv?aﬁxdpmqmlpherwl)gmnyai! -oxegthyl@rfonilor i de
solution. The mxture i suI filtered off with
suction and cgﬁé‘yﬂﬁ%‘e‘ﬁa‘eﬂ%ﬁ’%ﬁwﬁ%@ pgoalgnﬁgcr ystallized from
ethanol. This gives 193 g of the title corrpound Example 11-12

2- Brono- N- (2, 4-di chl orophenyl )-acetam de 20 This conpound was prepared
simlarly to Exanple I1-11 from 4 of 2,4-dichloro aniline and 5.76 g of

br onbacetyl brom de and 2.89 g of” trffethyl ami ne in net@yl en chI oride. This
gave 5.9 g (80.4% of the title und. Rf (chhloro et hane 0.38 M5 (E

p0s.): Mk = 283. 53 "Bt y |
2-[[4-[[[2-[(2,4-dimeth i . Af ur anyl et hyl ) 5
am no] - met hyl ] phenyl ] t b8 : 250 nmg of

2-[[4-[2-[ (carboxynet hyl ) (2- funyI rrethy )am no] met hyl ] - phenyl ] t hi o] - 2net hy
| -1, 1- di Aet hyl et hyl propanoate, 89 ng of hydroxybenzotriazole, 249 m of 10
tri ethyl amne, 82 ng of 2,4-dinmethylaniline and 131 ng of N -(3

Similarly to the procedure of Example 1-1, 200 mg (0.498 mmol) of N-[4-(3-tert-
butoxy-2,2-dimethyl-3-oxopropyl)benzyl]-N-(2-furylmethyl)glycine (Example I-12),
113 mg (0.747 mmol) of 4-methoxy-2,5-dimethylaniline, 88 mg (0.648 mmol) of

10 1-hydroxy-1H-benzotriazole, 124 mg (0.648 mmol) of 1-ethyl-3-(3-dimethylamino)-
propylcarbodiimide hydrochloride, 151 mg (1.494 mmol) of N-methylmorpholine
and 3 mg (0.025 mmol) of 4-dimethylaminopyridine in 8 ml of dimethylformamide
are converted into 241 mg (90%) of tert-butyl 3-(4-{[(2-(4-methoxy-2,5-
dimethylphenyl)amino-2-oxoethyl)(2-furylmethyl)amino]methyl } phenyl)-2,2-di-

15 methylpropionate.
'H-NMR (200 MHz, DMSO): § = 1.05 (s, 6H); 1.35 (s, 9H); 2.08 (s, 3H); 2.14 (s,
3H); 2.75 (s, 2H); 3.18 (s, 2H); 3.69 (s, 2H); 3.74 (s, 3H); 3.76 (s, 2H); 6.35 (d, 1H);
6.41 (dd, 1H); 6.75 (s, 1H); 7.11 (d, 2H); 7.28 (d, 2H); 7.31 (s, 1H); 7.61 (d, 1H);
9.02 (broad s, 1H).

20
Example 1-3
tert-Butyl 3-(4-{[N-(2-(2,4-dimethylphenyl)amino-2-oxo)ethyl-N-phenylamino]-
methyl} phenyl)-2,2-dimethylpropionate



di met hyl am nopr opyl ) - N-et hyl car bodi i m de hydrochl oride are dissolved in 5
m  of dichloronmethane. The m xture is stirred at roomtenperature for 20 h
and extracted with 1 N NaOH, 1 N HCl, water and sat. NaCl solution. The
conbi ned organi ¢ phases are dried (I\/gS04) and purified chromatographically
(di chl oromet hane/ ethyl 15 acetate 25+1).-4hits gives 200 ng of a Vi scous
oil. LGMs: Acetonitrilel/ 30% aqueous HC /water (gradient): R~ = 4.87 mn
([ MrH + 523). Method b): 20 1.5 g of 1, 1-dinethyl et hyl

2-[[4-[[(2-furanyl net hyl ) am no] net ] phenyl ] t hi n] - 2met hyl - pr opanoat e

(Exanple I1-3) and 1.1 g of 2-bro (2, 4-di net hyl ghenyl|) acet am de
(Exanple 11-9) are dissqglved in 2 of DMF and trgatedjwith 0.4 g of
sodi um bi car bonat e. " Mt ur gy | SSNf€at eg”ar Q g!t; concentr at ed
and purified chromat o cal |y (ditchlo X acetate 10:1 and
5:1 ). This 25 gives 2 ¢ f/lu)i;Q/N : 5 . -60 Example 2-2

tent - But yl

2-[[4-[[[2-[(2,4,6-trinethyl phenyl ) am no] - 2- oxoet hyl ] (2-f uranyl et hyl )
am no] - met hyl ] phenyl ] t hi o] - 2- met hyl - propanoate 5 250 ng of

2-[[4-[2-[ (carboxynet hyl ) (2-furanyl met hyl ) am no] net hyl ] - phenyl ]t hi o] -2
met hyl - 1, 1- di ﬁnnﬂad)etmshe mogghmpé Exgmpi'lagldf 6hydg dRy16é mwob)i of284[4-(3260 n
of triethyl a

| d
N - (3di met hy ngro%g%%%hw e?’fﬂ}’F%Pa‘{ n‘?é’b M@V@‘gﬁl@%@a@ a?‘é%i 3¢ B8y ed
in5mn e¢f di ‘%@b@s" C}Hﬁbbaﬂﬁ‘ 2.4 ti%é{hg@h& i 59 srfngr (BFh 3Atmh Q9 Ndf §ORArAyUe for

20 h and extracted 10 Wt wat er and Sat. NaCl Sol ution.
The conbi ned d)cgmtmazobha@esnar(e 2(113|mdlOQ)I\/Q8014#thalﬁﬁ-(bdnnd’thydatnmo)propylcarbo-

of o vi scons gmad pifefHlafld 5 B Fflovimell b Aol adpbe e B e

= 5.32 min (] 7 |
2_[[4_[[[2_[(g6r ga’zélmn%’t% ﬁyf’f 441‘?}‘&@&%&8‘%{/&'%%%o%ﬂz’yo"xfogmheﬁl? Hfogm ?rlﬂ’?dé"nf}fe

met hyl ) - ani no]cgmtenyd limth éidytng 12(79%] o temeloutyll 3-(4- éb\éﬁbé&,@dﬁﬁetﬁﬁph?gl)ﬁmmo -2-
2- - 2
R T R 2
N - (30! ot hy) aprROOT Mk CPlDTE LD GG, R 0%, 83, 72635, o

in5nmnm of di eml)ommaa{om Og'tb$2Hi),x46|$@ 2H);S6.80 r—eﬁd95a(£m r4H)M6 198 (P el |iY; arie f or
20 h and extract ed 25 w HCl, water and sat. NaCl sol ution.

The conbi ned dé‘% ’62?)3&8%@ gr@ (GHI@HS(II\PM » AR purified
chromat ographi cal Iy (dichl oronet hane/ et hyl acetate 25+1). This gives 190 ny

of a viscous oil. LC-Ms: Acetonitrilel/ 30% aqueous HCUnvater (Gadient): R =
4.90 m n5([ Mriixampled-d) .

tert-Butyl 3-(4-{[N-(2-(4-methoxy-2,5-dimethylphenyl)amino-2-oxo)ethyl-N-phenyl-
amino]methyl}phenyl)-2,2-dimethylpropionate

oo s
OO

Similarly to the procedure of Example 1-1, 65 mg (0.164 mmol) of N-[4-(3-tert-

20

butoxy-2,2-dimethyl-3-oxopropyl)benzyl]-N-phenylglycine (Example I-13), 37 mg
(0.245 mmol) of 4-methoxy-2,5-dimethylaniline, 29 mg (0.213 mmol) of 1-hydroxy-
1H-benzotriazole, 41 mg (0.213 mmol) of 1-ethyl-3-(3-dimethylamino)propylcarbo-



6 Ex

-61 a 2-4 tert-Butyl
2:[[4-[[
i no

2

|l e

-[ (2- nmet hyl - 4- net hoxyphenyl ) am no] - 2- oxoet hyl ] (2- f ur anyl net hyl ) am
noj - nme | ] phenyl ]t hi o] - 2- et hyl - propanoate 5 250 ng of

2-[[4- (carboxynet hyl ) (2-furanyl net hyl ) am no] - et hyl ] - phenyl ] t hi o] - 2net hy

| -1, 1-di net hyl et hyl propanoate, 90 ng of - #droxybenzotriazole, 250 m of

triethylamne, 80 ng of 2-nethyl-4-nethoxylaniline and 130 ng of

N - (3di net hyl am nopr opyl ) - N- et hyl car bodi i m de hydrochl ori de are dissol ved

in 5 n of di dih@deipdrbetil6ride! 5D ﬂiéﬁ(ﬂ#% g1y lof N2 ehedtylhOpRbLLRREL PV by for

20 h and extracted 10 with 1 N NaOH, 1 N HCl, water and sat. NaCl sol ution.

The conbi ned R.68himmphagt #-dimethylammopywiabe )in addmpuafi dimsthylformamide are

chromat ographi cal |l y,(di chl ggomet h th cet ate 25 S gives 190 ng
of a viscous 8?‘?‘(“%@2— 0 Aggt dhét ?@ﬁg’ﬁ 30%/}?) a%ﬁ’gl?)@l Hé(;m'é;'%'&?egmx&%’%‘: R~
= 4.69 nin ([ i ~2,2-di -

2- (710 [12-1 (50O Bet My hery ) o Hol -2 Sham TS PLTEAY T ARSI s o e
t hyl ] phefiyl ] t prapjer@ateret hyl - propanoic acid 20\ OO OH N\ ~~0 90 ng of
tert-butyl ]

2-[[4-[ [ 2- [ ( HANMREONNFRePG R o] 12-&x&0s A3 c2PHah9f fe 3k $4ki(eo] - ne

t hyl ) phenyl ] t hi®Q] | p t r ' iy 0 .

di chl or onet haﬁgﬁ’azrigo {Eg%igxe%ﬁ t%qgfal@r’ﬁg ’ 23-%)‘? '%1 ?S?R%\l%gbg?zggsl’gh g,c$§3 (théH)’

m xture 25 i s 689i(dy2d); at13r(e,cHH)t 22p€d,BH) 8.34 @m, 4H) 79(birdwdrs, ¢HNCcent rat ed and
purified -62 5 10 15 chromat ographi cally (dichl oronet hanel nmet hanol

100+1). This gives 80 ng of the title conpound as a solid foam

Rf (Di chl,gr one hanol 10+1) = 0.3 1H NWR (400 MHz, D6-DVMSO: 8 = 1.34
(s, 6H, 1@143)%%@@% 3H, CHB). 2.23 (s, 3H, CH3), 3.24 (s, 2H, CH2), 3.76
(s, 2H, CH2), 13+Bany S3-(ZH{N@QI,4-cﬁm361y[i>héﬁ)ylIaEﬁin@%ox%)’etlﬁleMWhreﬁDyllph@nﬁ% 6. 95
(d, 2H, Ar-H), 7.0 (s, 1H, Ar-H, 7.38-7.51 (m 4H, Ar-H), 7.60-7.61 (m 1
H, furanyl - H amgojwethyl}phenyl)-32pdimgabylpropionsse ). mz = 467 ([MH +), mz =
489 ([ M+Na]+) LC-Ms: Acetonitril e/ 30% aqueous HCl /water (gradient): R =
3.76 mn ([ MtH + 467). Exanple 2-5a

2-1[4-[[[2-](2, 4- D net hyl phenyl ) am po] - 2- oxoet hyl ] (2-f ur anyl nmet hyl ) am no]
<
je8 °
)J\/N
N

H

np
[2
hy
[

15
Similarly to the procedure of Example 1-1, 50 mg (0.121 mmol) of N-[4-(3-tert-
butoxy-2,2-dimethyl-3-oxopropyl)benzyl}-N-(4-methylphenyl)glycine (Example
I-14), 22 mg (0.182 mmol) of 2,4-dimethylaniline, 21 mg (0.158 mmol) of
1-hydroxy-1H-benzotriazole, 30 mg (0.158 mmol) of 1-ethyl-3-(3-

20 dimethylamino)propylcarbodiimide hydrochloride, 37 mg (0.364 mmol) of
N-methylmorpholine and 0.1 mg (0.001 mmol) of 4-dimethylaminopyridine in 2 ml
of dimethylformamide are converted into 40 mg (64%) of tert-butyl -3-(4-{[N-(2-
(2,4-dimethylphenyl)amino-2-oxo)ethyl-N-(4-methylphenyl)amino]methyl } phenyl)-
2,2-dimethylpropionate.



met hyl ] phenyl ]t hi n] - 2- net hyl - propanoi ¢ aci d di cycl ohexyl ammonium salt O O
OH N\ HN ~~O 20 500 ng of

2-[[4-1[[2-[(2, 4-di et hyl phenyl ) am no] - 2- oxoet hyl ] (2- f ur anyl net hyl ) am no] ne
t hyl ] phenyl ] t hi o] - 2- et hyl - pr opanoi ¢ aci d %Exarrpl e 2-5) are dissolved in
500 ng of acetonitrile, and 194 ng of di c§etohexyl amine are added. Water is
added, some of the acetonitrile is distilled off until the m xture becones
turbid and the m xture is lIyophilized. This gives 445 ng of a powder.

LC- Ms: Acet Iy t ; . \. 03 i N
167). 25 ?ggﬁgxugﬁip A L RBCILERY A0 (J6RS! E48 s, oB; T.92 ({3, 2.4 {H

2- { L4|- [ LZ- [ I( ZStHf);-DWrﬁ, fiﬂt)ﬁhlﬁb!(d, LD 9168 (92_H>);o@801§d,]2ﬁ13;- 6'95@)?%&69%9’3@”%]
ey ]1'_[)28”5 LG @ 265, 285, PR, S 6 (Y TP S orob s, 160, X
2-[[4-[[[2-[(2, 4-di met hyl phenyl ) am no] - 2- oxoet hyl ] (2-f ur anyl net hyl )

am no] - net hyl ] phenyl ] t hi n] - 2- net hyl - propanoi ¢ acid (Exanple 2-5) are

di ssol ved i n IEXample ®§6 et hyl acetate and adm xed with 1N HC /diethyl ether
until the m xture 10 becones turbid. The resulting crystals are filtered

of f wi tg suct i'g¥rBysd mﬁTéﬁ{W'{%(ﬁWth@f‘)ﬁ‘@rs‘dmﬁﬂyl e arnilng-%?xq)%ylrﬂt(ﬂe
. Mp.. j . . 2-6 15
(Z:?FFZEJF[ [ 2-] ??%ﬂg&%rn&%@wf%%g%Pé%f%ﬁhg%'d?ﬁ%ggg%%iﬁ ng 3r anyl net hyl ) am no

] methyl]phenyl]thiod-2-nethyl-propanoic acid\ OO OH N\ ~~O

JUUN - PSS 1
A

Similarly to the procedure of Example 1-1, 50 mg (0.121 mmol) of N-[4-(3-tert-

10

butoxy-2,2-dimethyl-3-oxopropyl)benzyl]-N-(4-methylphenyl)glycine (Example
I-14), 28 mg (0.182 mmol) of 4-methoxy-2,5-dimethylaniline, 21 mg (0.158 mmol)
of 1-hydroxy-1H-benzotriazole, 30 mg (0.158 mmol) of 1-ethyl-3-(3-dimethyl-

15 amino)propylcarbodiimide = hydrochloride, 37 mg (0.364 mmol) of
N-methylmorpholine and 0.1 mg (0.001 mmol) of 4-dimethylaminopyridine in 2 ml
of dimethylformamide are converted into 58 mg (88%) of terz-butyl-3-(4- {[N-(2-(4-
methoxy-2,5-dimethylphenyl)amino-2-oxo)ethyl-N-(4-methylphenyl)amino]-
methyl} phenyl)-2,2-dimethylpropionate.

20 'H-NMR (300 MHz, CDCl3): 8 = 1.10 (s, 6H); 1.41 (s, 9H); 1.96 (s, 3H); 2.15 (s,
3H); 2.26 (s, 3H); 2.79 (s, 2H); 3.77 (s, 3H); 4.02 (s, 2H); 4.60 (s, 2H); 6.57 (s, 1H);
6.80 (d, 2H); 7.07 (d, 2H); 7.10 (d, 2H); 7.13 (d, 2H); 7.37 (s, 1H); 8.01 (broad s,
1H).



20 210 ng of tert-butyl
2-[[4-[[[2-1(2, 4, 6-trinmethyl phenyl)am no] -2-oxoet hyl] (2
furanyl met hyl ) - am no] net hyl ] phenyl Jt hi 0J- 2- net hyl - pr opanoat e are di ssol ved
in 5 mM of dichloromethane and reacted with 1 ml of trifluoroacetic acid.
The m xture is -64 stirred at roomtenp#fature for 4 h and then
concentrated and purified chromatographically (dichloronethane/ et hyl
acetate 50+1 ). This gives 187 ng of the title conpound as a solid foam
1H NVR (DNBClE&gQ,lyiht) 1.42 (s GFD 2.04 (s, 6H); 2.23 (s, 3H); 3.58
(broad s, 5 2H); (s, g& 2H); 6.S5 (m 2H); 6.87 (s, 2H);

.48 (d, 2H, Jert—Butylr@)G {i1 (%ﬁdumthylnheﬂg Jamisojcartionyb) peanyl)dankine Ingethyl } -
(broad s, 1 h gz ﬁl
2-[[4[[[2-]( %""I?SV TS PYIRTORIA y pheny! ) ami no] - 2- oxoet hyl ] (2- f ur anyl et hy
1) 10 an1no]nethyl]phenyl]thio]-2-nethy|-propanoic acid O~ OO CHN ~~0O
190 ng of tert-butyl
2-[[4-[[[2-[(2, 5-di met hyl - 4- met hoxyphenyl ) am no] - 2- dYoet hyl ] 15
(2-furanyl - et hyl) agi no neth | ] phenyl ]t hi o]-2- prquegate are
dissolved in 5 nmM o R h>p m Seof

tenperature for 20 h

s aphlcally

trifluoroacetic acid.
and then concentrat ed™s oAD
. [This gives 166 ng of the title conpound as

a solid foam 20 lH-NNR(DIVBO, 20Q MHz): 1.39 (s, 6H); 2.08 (s, 3H; 2.1l
(s, 3H);53.7 (s, 3H); 4.00 (broad s} 4H); 6.48 (m 1 H); 6.51 (m 1 H);
6.76 (s, 1 H,; 7.08 (s, 1 H; 7.48 (m 4H); 7.72 (m 1 H); 9.35, (broad s,
1 H; 12.65 (broad s, 1 H). -65 Exanmple 2-8
2-[[4-[[[2- [(&:Mermwta %%M@B?E&(bﬂlﬁm nej 520 mgogimmnﬁca) benayl(oRAy! ) an
i i no] met hyl ] phenyl ]t hi o] - 2- met hyl - pr opanoi ¢ aci d

butoxy-1,1 dlmethyl -2-oxoethoxy)benzyl]lamino}butyric acid (Example I-15),

160 mg (1.36 mmol) of 2,4-dimethylaniline, 160 mg (1.18 mmol) of 1-hydroxy-1H-

10 benzotriazole, 230 mg (1.18 mmol) of 1-ethyl-3-(3-dimethylamino)propylcarbo-
diimide hydrochloride, 270 mg (2.71 mmol) of N-methylmorpholine and 1 mg
(0.01 mmol) of 4-dimethylaminopyridine in 5 ml of dimethylformamide are
converted into 190 mg (46%) of tert-butyl 2-(4-{[(1-{[(2,4-dimethylphenyl)-
amino]carbonyl} propyl)amino]methyl } phenoxy)-2-methylpropionate.

15 'H-NMR (200 MHz, CDCls): & = 0.99 (t, 3H); 1.43 (s, 9H); 1.56 (s, 6H); 1.74 (m,
2H); 2.21 (s, 3H); 2.28 (s, 3H); 3.22 (dd, 1H); 3.69 (d, 1H); 3.82 (d, 1H); 6.83 (d,
2H); 6.98 (s, 1H); 7.02 (d, 1H); 7.18 (d, 2H); 7.93 (d, 1H); 9.32 (broad s, 1H).

Example 1-8

20 tert-Butyl 2-(4-{[(1-{[(4-methoxy-2,5-dimethylphenyl)amino]carbonyl } propyl)-
amino]methyl } phenoxy)-2-methylpropionate



Or f Ol I O~CH5 200 ng of tert-butyl

2-[[4-[[[2-[(2-nmet hyl - 4- nmet hoxyphenyl ) am no] - 2- oxoet hyl ] ( 2f ur anyl - net hyl ) am
i no] met hyl ] phenyl ]t hi 0] - 2- met hyl - propanoate are dissolved in 5 m of

di chl oronet hane and reacted with 1 m of trifluorpacetic acid. The m xture
is 10 stirred at roomtenperature for 20-A7and then concentrated and
purified chromat ographically (dichloronethane/nethanol 50+1 ), This gives
174 ng of the title conpound as a solid foam ~H NVMR (DVSO, 200 MHz): 1.38
(s, 6H); 2.12 (s 3H) 3.7 (s 3H); 3.80 (broad s, 2H); 4.00 (broad s, 2H);
6.45 (m 1 H); 5(m 1 H; 6.65 (m 1H)'678m1 ;15725(m1
H: 7.48 (m ZSH)ularl?y m_ttl(enprogedqye ogEzampkebMaa% mg (H0 npol3 Bf (2n{[da-tert- 1

b (21 2- RSl bl renshombraplsmyaaibungie) 264y, SHAIRLE )i nol

H) .

2[4 (o] 2 PN

- et hyl ] phenyl lzflbwgn (1236 Rinio1) bP'&Qﬁé’tﬂ@ﬁ}LQS?&m@%laﬂﬂnﬁf 180 (178 Moty By L - 2- [
[ 4-[2-] (car boxynethyl) (2- f uranyl met hyl )am no] ét hyl | phenyl] t hi o] - 2-'met hyl - pr
opanoat e5 36 MydwkyHyHbenzotramales ri 230img 0.d.18 ofmmpl)et hpFam hethyR8-(Bg of

N (3 a1 ot hy RO P PR aDRgiEiden BPAH ey 4T cRE of He PGPS M ved

in 5 nm of 25l j t atsr e
for 20 h and ext ra}(X:l'(tEs WIB{)%HS IN%B‘?P(%H{@Hg 4%V\I/:'illte @?ﬁgﬁ%oﬂg@? meNiger? TS

sol ution. The dundhyllﬁrﬂ'dlaungalarecconvert% 1qxtba§@smg1r(&0%) ioéder(t-l\igfst)@af[dl pigd- f i ed

h t hi hi / t 5+ 190
of o vi scous rehoR ma P B AR g e et oh) PRGROR 2nt ) . R
_53 1H-N|VR CDC13, 200 MHz): 1.38 9 140

2m012 . iwyl )2"33 s, (2 82 (m 4H); 3)32 (s, (2i|) |3_D78 (s, (2i|)
6 22 (m 1 ‘H@Nm (zm NIleJ) CD'CI£)08(=FTO 99 (H)3H)71@5 (é OBH)ZI-H 56](35,16HQ 124 (m7. 35
(d, 2H, JlOOHz i nc nh I—% é I—?_I broad s, 1H);
15 60 (b oad JHIPHS G A 6. SHgs.2 md,g&z)y T @, o $30 %, S2h3% %,

2[[4[2[[2[?‘% v QF o P uranyl meth

yl ) - ani no] et hy pﬁé%ﬁ?‘ﬂ. ?f g@hﬁt%?@p VB %ﬁ &‘gmf] 18} t hyl et hyl

2-[[4-[2-[ (carboxynet hyl ) (2-furanyl net hyl )am no] 15

et hyI ] phenyl ]thio]-2-nmethyl-propanoate, 33 ng of hydroxybenzotriazole, 0.09

m Example 1-9
3-(4-{[(2-(2,4-Dimethylphenyl)amino-2-oxoethyl)(2-furylmethyl)amino]methyl} -

phenyl)-2,2-dimethylpropionic acid

/ O

\OfN J\/N OH

H

O 07 N\

20
A solution of 192 mg (0.380 mmol) of rert-butyl 3-(4-{[(2-(2,4-dimethylphenyl)-
amino-2-oxoethyl)(2-furylmethyl)amino]methyl} phenyl)-2,2-dimethylpropionate
(Example 1-1) in 1 ml of dichloromethane is treated with 1 ml of trifluoroacetic acid
and stirred at room temperature for 2 h. The mixture is then concentrated under
25 reduced pressure, the residue is taken up in ethyl acetate and the organic phase is
washed 2x with water, 1x with 20% strength sodium acetate solution, 1x with water

and 1x with sat. NaCl solution, dried over sodium sulphate and freed from the



triethylamne, 34 ng of 2,5-dinethyl-4-nethoxyaniline and 49 ng of

N.- (3di met hyl am nopr opyl ) - N-et hyl car bodi i m de hydrochl ori de are di ssol ved
in 5mM of dichloronmethane. The m xture is stirred at roomtenperature for
20 h and extracted with 1 N NaOH, 1 N HCl, water and sat. NaCl sol ution.
The conbi ned organi ¢ 20 phases are dried-484S04) and purified

chromat ographi cally (dichl oronet hane/ ethyl acetate 5+1). This gives 48 ny
of a viscous oil. TLC. Rf= 0.65 (dichloronethane/ethyl acetate =10+1).
Exanpl e 2-11 ¢@vent under reduced ﬁressure Chromato fraphlc urlﬁcatlon of the residue on silica
2-[[4-12-[[2-1(2, 4-D net hyl phenyl ) am no] - oxoe‘t’ '] (2-furanyl met hyl) am no]
et hyl ] phenyl ] gt @jchibromethghe pr dmh]mmmethmednethalﬁ)‘l 201|9I(g1¢¢s,1.50|‘mgxl(88%) af 3- O 38
ng of tert-butyl , . .

2-[[4-[ 2- ([ 2- (‘{-é[,@-(a»ﬂrpérenﬁwmhewg}}a}%mﬂaxpgt-haﬂ)@éwmethﬂ)amgﬁx}mﬁw}}y| ) - ami noj
et hyl ] phenyl ] t.hl. Q121! e are dissolved in 5 mM 5 of

di chl or onet hahgé@r?dzgiagggégr p?ﬁﬂgﬁ’g m of trifluoroacetic acid. The
mxture s stirred at roomtenperature for 24 h and co-evaporated with

tol uene, and the residue is chronat ogra hed_(di_ chl or onet hane/ net hanol

10+1). This giHMB3(20§ MHZaCE’QIﬁufSI‘eéé 5| 6H) @-205s, AH¥t %28 (51387 38%(s,

aqueous Hd / 3 ( E(q 1 P@( 2-12
2-[[4-[ 2- [[2W?%§‘ 3386 y D8 G %I_Poéy%h s’rr%/ A6 150l8 0, 0] T Gt oy
hyl ) am no] et hszHPphemw ]thlmdf?d uﬂghynm,cmq,npsp(daqml qafp @rbi@ $S1H) H/ N-N
\'1 / O30 tert-buty
2-[[4-[2-[1] 2 [ (2, 5-di net hyI 4- met hoxyphenyl ) am no] - 2oxoet hyl ] ( 2-f ur anyl -
hyl ) am ng] et h henyl ]t hi n] - 2- met hyl - propanoate are 20 dissolved in 5 m
of di chlqgr oneﬁ’éﬁ'@?eaﬁ'abt reated with 0.20 ml of trifluoroacetic acid. The
m xture is stirred at roomtenperature for 24 h and co-evaporated with
t ol uene,

3-(4-{[(2-(4-Methoxy-2,5-dimethylphenyl)amino-2-oxoethyl)(2-furylmethyl)-

amino]methyl}phenyl)-2,2-dimethylpropionic acid

o
- J@f >
Jn
N
H

Similarly to the procedure of Example 1-9, 170 mg (0.318 mmol) of tert-butyl 3-(4-

15

{[(2-(4-methoxy-2,5-dimethylphenyl)amino-2-oxoethyl)(2-furylmethyl)amino]-
methyl} phenyl)-2,2-dimethylpropionate (Example 1-2) are reacted with 1 ml of
20 trifluoroacetic acid in 1 ml of dichloromethane to give 133 mg (87%) of 3-(4-{[(2-(4-
methoxy-2,5-dimethylphenyl)amino-2-oxoethyl)(2-furylmethyl)amino]methyl} -
phenyl)-2,2-dimethylpropionic acid.
'H-NMR (200 MHz, DMSO): & = 1.04 (s, 6H); 2.07 (s, 3H); 2.13 (s, 3H); 2.76 (s,
2H); 3.18 (s, 2H); 3.70 (s, 2H); 3.74 (s, 3H); 3.76 (s, 2H); 6.39 (d, 2H); 6.87 (s, 1H);
25 7.12 (d, 2H); 7.28 (d, 2H); 7.30 (s, 1H); 7.61 (s, 1H); 9.02 (broad s, 1H); 12.18
(broad s, 1H).



-68 and the residue is chromat ographed (dichl oronethane/ net hanol 10+1 ).
This gives 27 ng of an oil which turns dark when exposed to the atnosphere.
LC-MS: Acetonitrile/ 30% ag~: eous HC /water (gradient): Rt = 3.78 mn
([MtH + 511). 5 1H NWR (DVMSO, 200 MHz): 1.35 (s, 9H); 2.05 (s, 3H); 2.10
(s, 3H; 2.82 (m 4H); 3.25 (s, 2H); 3.724%9s, 3H); 3.82 (s, 2H); 6.33 (m
2H); 6.72 (m 1 H); 7.15 (d, 2H, J=9.8 Hz); 7.24 (d, 2H, J=9.8 Hz),
including: (m 1 H; 7.62 (m 1 H; 8.88 (broad s, 1 H; 12. 55 (broad s,
1 H. 10 The fl&'a % 1exenpl ary conpounds were prepared inasimlar
manner : -13 Methyl -2-[ [4-[ [ [(5-nmethyl-2-furanyl)nethyl]

[ 2- oxo- 2- [(2 4 (d+{¢M(@¥(@,t4h]émydthylphenyl)amino 2-oxo)ethyl-N-phenylamino]methy!} -

am no] et hyl ] am no net h henyl ]t hi n] - propanocic acid 15 OClI / 00\ S OH
~N ~ / N H Yi &heny )s%aé% '@‘B@%PWWF@NWR (200 MHz, CDC13): 8 = 1.50 (s, 6H,
2xCH3), 2.19 (s, 3H, CH3), 3.38 (s, 20 2H, CH2), 3.78 (s, 2H, CH2), 3.83
(s, 2H, CHZ) 4.30 (s, br, 1 H, CCI]—D, 5.85 (m 1 H, furanyl-H), 6.16 (m 1

"H, furanyl , 7.18-7.49 (m 6H, ), 8.3 0 (m 1 H ArH), 9.68 (s, 1H,
NH) . LC Ms: Acetonltrlle/30%aque Cl /water (grad¥ent): R~ = 3.42 nmin
([MtH + _ 521 ) 25 _ -69_Exa ’
OH
N
5

Similarly to the procedure of Example 1-9, 48 mg (0.096 mmol) of tert-butyl 3-(4-
{{N-(2-(2,4-dimethylphenyl)amino-2-oxo)ethyl-N-phenylamino]methyl} phenyl)-2,2-
dimethylpropionate (Example 1-3) are reacted with 1 ml of trifluoroacetic acid in
10 2ml of dichlormethane to give 36 mg (85%) of 3-(4-{[N-(2-(2,4-dimethyl-
phenyl)amino-2-oxo)ethyl-N-phenylamino]methyl } phenyl)-2,2-dimethylpropionic
acid.
'H-NMR (200 MHz, CDCL): & = 1.19 (s, 6H); 1.90 (s, 3H); 2.26 (s, 3H); 2.87 (s,
2H); 4.08 (s, 2H); 4.66 (s, 2H); 6.80 — 6.95 (m, 4H); 6.98 (d, 1H); 7.14 (s, 4H); 7.27
15 (m, 2H); 7.67 (d, 1H); 8.08 (broad s, 1H).

Example 1-12
3-(4-{[ N-(2-(4-Methoxy-2,5-dimethylphenyl)amino-2-oxo)ethyl-N-phenylamino}-
methyl} phenyl)-2,2-dimethylpropionic acid

20

Similarly to the procedure of Example 1-9, 61 mg (0.115 mmol) of tert-butyl 3-(4-
{{N-(2-(4-methoxy-2,5-dimethylphenyl)amino-2-oxo)ethyl-N-phenylamino]methyl} -



2-Methyl -2-[[4-]
[2-o0x0-2-[(2,4,6
am no] et hyl ] am n

[[ (5-nmethyl-2-furanyl) net hyl ]
-trichl orophenyl)
o] met hyl Jphenyl Jt hin] -propanocic acid OClI / C O\ S CH\ |

~N1 / ~NH5 C Yield: 90 ng (36% 'H NVR (200 MHz, CDC13): 8 = 1.53 (s,

6H, 2xCH3), 2.29 (s, 3H, CH3), 3.75 (s, 2M)-CHZ), 4.25 (s, 2H, CHz), 4.28
(s, 2H, CH), 5.95 (m 1 H, furanyl-H, 6.49 (m 10 1H, furanyl-H), 7.35

(s, 2H, Ar-H), 7.38-7.51 (m 4H, Ar-H), 9.51 (s, 1H NH). LC M

é\igﬁrgpgt rzl_ '12’ ?gg@yﬁ%ﬁ%ﬂﬁetﬂ%{‘%tﬁﬁe (B0t )R are SrelRed Wit M+ =5£55)
2- Met hyl - 2- [ [ &ifhjdr¢dsetiendivlin 2-thiuofadighlproatethant [t@ giveat62mE (85%) 6f 3-(4- {[N-(2-

T Py RS i A e RIS\ eGSR s | ©

aqueous Hng{"flf‘%@%{sﬁwlcf@?: 4.18 mn ([ M:tH] + 494) -70 Exanmple 2-16

2-Met hyl - 2-[ [

uranyl ) met hyl ] [ 2- oxo- 2-[ (2, 4- di net hyl phenyl)

am no] et By | aff/NVRe(209 INTHReODIAI)hE & 1.09 ¢Ra6H); 4.%aCisg3);/2.G 5, SHYH286(s,~N ~

/

-N'HS5 Yield 183 my (41 5
2H); 3.77 (s, 3H); 4.08 (s, 2H); 4.66 (s, 2H); 6.56 (s, 1H); 6.83 (dd, 1H); 6.88 (d,

2H); 7.13 (s, 4H); 7.24 (d, 2H); 7.34 (m, 1H); 7.93 (broad s, 1H).

Example 1-13
10 3-(4-{[N-(2-(2,4-Dimethylphenyl)amino-2-oxo)ethyl-N-(4-methylphenyl)amino}]-
methyl } phenyl)-2,2-dimethylpropionic acid

15 Similarly to the procedure of Example 1-9, 23 mg (0.049 mmol) of tert-butyl 3-(4-
{[N-(2-(2,4-dimethylphenyl)amino-2-oxo)ethyl-N-(4-methylphenyl)amino]methyl} -
phenyl)-2,2-dimethylpropionate (Example 1-5) are reacted with 1ml of
trifluoroacetic acid in 2 ml of dichloromethane to give 20 mg (91%) of 3-(4-{[N-(2-
(2,4-dimethylphenyl)amino-2-0xo0)ethyl-N-(4-methylphenyl)amino]methyl } phenyl)-

20 2,2-dimethylpropionic acid.

'H-NMR (200 MHz, CDCl;): § = 1.17 (s, 6H); 1.92 (s, 3H); 2.25 (s, 6H); 2.86 (s,
2H); 4.02 (s, 2H); 4.60 (s, 2H); 6.79 (d, 2H); 6.91 (s, 1H); 6.98 (d, 1H); 7.06 (d, 2H);
7.13 (s, 2H); 7.17 (d, 2H); 7.68 (d, 1H); 8.19 (broad s, 1H).



LC-Ms: Acetonitril e/ 30% aqueous HCl /water (gradient): R~ = 2.80 mn ([ MH +
481 ) 10 Exanmple 2-17

2-Methyl -2-[[4-[[[(5-rmet hyl -2-furanyl ) net hyl ][ 2- oxo-2-[ (2, 5-di net hyl - 4-neth
oxy phenyl)am no] et hyl ] am no] net hyl ] phenyl %t hi o] - propanoic acid // o O/ O
\ SOH\ ~~N~/ N15 HYield: 149 ng (6% LC MS: Acetonitrile/ 30%
aqueous HC /water (gradient): Rt = 4.10 mn ([ MtH + 511) 20 Exanple 2-18
2-Methyl -2-[[4-[[[(5-nmet hyl -2-furanyl ) net hyl ][ 2-oxo0-2-[(4-chloro-2-trifluor
onet hyl phenyﬁgmpqpi_qnhyl ] am no] et hyl ] phenyl ] t hi o] - pr opanoi ¢ aci d -71 O
a / ~\ SN\ ~N | NHCF3 Yield: 63 ng (22% 5 LC Ms:

Acetonitrile/ 3&%{eﬁb{d@d&MﬂEbXMﬁdlm@@yhﬂicmla)mn@% oxotiyd- N(4rnefhyipHenyl)-555)

I[E>2<agf()loe22[ %Z %ﬁ%@lh&ﬁﬁ&m){-i E(dsmgﬂl?n E)¥op102m£ gélgnyl )methyl]

Similarly to the procedure of Example 1-9, 40 mg (0.073 mmol) of tert-butyl 3-(4-
{[N-(2-(4-methoxy-2,5-dimethylphenyl)amino-2-oxo0)ethyl-N-(4-methylphenyl)-
amino|methyl} phenyl)-2,2-dimethylpropionate (Example 1-6) are reacted with 1 ml
10 of trifluoroacetic acid in 2 ml of dichloromethane to give 33 mg (93%) of 3-(4-{[N-
(2-(4-methoxy-2,5-dimethylphenyl)amino-2-oxo)ethyl-N-(4-methylphenyl)amino]-
methyl}phenyl)-2,2-dimethylpropionic acid.
'H-NMR (200 MHz, CDCl3): & = 1.18 (s, 6H); 1.96 (s, 3H); 2.15 (s, 3H); 2.26 (s,
3H); 2.86 (s, 2H); 3.76 (s, 3H); 4.03 (s, 2H); 4.61 (s, 2H); 6.57 (s, 1H); 6.80 (dd, 2H);
15 7.07 (d, 2H); 7.14 (s, 4H); 7.36 (s, 1H); 8.02 (broad s, 1H).

Example 1-15

2-(4-{[(1-{[(2,4-Dimethylphenyl)amino]carbonyl } propyl)amino]methyl } phenoxy)-2-

methylpropionic acid

\GE” )OJ\[H \/©/O><ﬁ\on4

20



10 phenyl ) am no] et hyl ] am no] net hyl ] phenyl ] t hi o] - propanoic acid O O ~ S OH \
T ~NI / ~NHYield: 24 ng (18% 15 LC-MS: Acetonitril e/ 30% aqueous

HCl /water (gradient): R = 2.59 mn ([ MH + 497) Exanple 2-20
2-[[4-[[[2-[(2, 5-D met hyl - 4- met hoxy- phenyl ) am no] - 2- oxoet hyl ] ( 2- met hoxyet hy
1) 20 am no] net hyl ] phenyl ]t hi o] - 2- met hyl = p# opi oni ¢ aci d -72 000/ O\ S
OH\ I ~NI / ~NHYield: 60 ng (60%9 LC Ms: Acetonitril e/ 30% agueous

HCl /water (gradient): Rt = 2.15 min ([ MH + 5 475). Exanple 2-21

2- Met hyl - 2- [[‘th[l&r(y’r‘?*toniﬁb pYdcedurk WF B4 IEBIerd 374 thihigh) %fbér?-bﬁtgf hl{@f 0m3t

hyI phenyl ) am no] et’hyl ] am no] net hyl ] phenyl ] t hi o] - propanoi ¢ acid 1
\ S OH\ 1 AN, 4-Mm¢tmzt eﬂuyeamm @rlmgly jpoogyl)aminomethyl} phenoxy)-2-

methylpropionate (Example 1-7) are reacted with 0.72ml (9.35 mmol) of

trifluoroacetic acid in 3 ml of dichloromethane to give 113 mg (72%) of 2-(4-{[(1-
5 {[(2,4-dimethylphenyl)amino]carbonyl} propyl)amino]methyl} phenoxy)-2-methyl-

propionic acid.

'H-NMR (300 MHz, CDCls): § = 1.01 (t, 3H); 1.53 (d, 6H); 1.95 (m, 2H); 2.10 (s,

3H); 2.23 (s, 3H); 3.67 (broad s, 1H); 4.02 (m, 1H); 4.55 (m, 1H); 6.61 (d, 2H); 6.82

(d, 1H); 6.89 (s, 1H); 7.10 (d, 2H); 7.11 (s, 1H); 9.53 (broad s, 1H).

10
Example 1-16
2-(4-{[(1-{[(4-Methoxy-2,5-dimethylphenyl)amino]carbonyl} propyl)amino]-
methyl } phenoxy)-2-methylpropionic acid
0O
0 0]
H
N
N/“\(
H
15

Similarly to the procedure of Example 1-9, 115 mg (0.237 mmol) of tert-butyl 2-(4-
{{(1-{[(4-methoxy-2,5-dimethylphenyl)amino|carbonyl} propyl)amino]-methyl} -
phenoxy)-2-methylpropionate (Example 1-8) are reacted with 0.46 ml (5.93 mmol) of
20 trifluoroacetic acid in 3 ml of dichloromethane to give 100 mg (93%) of 2-(4-{[(1-
{[(4-methoxy-2,5-dimethylphenyl)amino]carbonyl} propyl)amino]methyl} phenoxy)-
2-methylpropionic acid.
'H-NMR (300 MHz, CDCl3): 3 = 1.05 (t, 3H); 1.55 (d, 6H); 1.97 (m, 2H); 2.10 (s,
6H); 3.75 (s, 3H); 3.78 (m, 1H); 4.08 (m, 2H); 4.50 (m, 2H); 6.50 (s, 1H); 6.64 (d,
25 2H); 6.94 (s, 1H); 7.14 (d, 2H); 7.65 (s, 1H); 9.38 (broad s, 1H).



LC-MsS: Acetonitril e/ 30% aqueous HC /water (gradient): Rt = 3.59 mn ([ MH +
15 589) Exanple 2-22 2-Methyl-2-[[4-[[[(5-nmethyl-2-furanyl) net hyl ]

[ 2-ox0-2-[ (2-nethyl -4-trifluoro

met hoxy- 5- chl or ophenyl ) am no] et hyl ] am no] et hyl | phenyl ] t hi o] - propanoi ¢ aci d
20 -73 A /JFAO / 1| OFO~0O~S OH~P~NI ~~NHYield: 89 ngy (81%
LC-Ms: Acetonitril e/ 30% aqueous HCUnater (gradient): Rt = 3.36 mn ([ MH] +
5 585) Exanple 2-23

2- Met hyl - 2-[ [ 414 MRk p2-furanyl ) met hyl ] (2-oxo-2-[(2-trifluoromethyl -4
trifluoronet h(Txy%gE‘H%TM] et hyl ] am no] net hyl ] phenyl ]t hi n] - propanoi c acid
1I0R /F/ 1 OFO~O~SM™MH-~N-NHFFFYield: 22 ng (34% LC Ms:
Acetonitrile/ 30% a UﬁOilS HCUwat er (gradient): R~ = 3.52 min ([MH + 15 605)
Exanpl e 2-24 &txample i~

2114 (112 [ ApRhabireishl 300iBHdpharpbRy] 1 Rl fisagt P! ] (2- et hoxyeth

5
4-Bromothiophenol (100 g) and tert-butyl 2-bromoisobutyrate (118 g) are dissolved
in 1 1 of ethanol and treated with 29 g of KOH. The mixture is stirred under reflux for
2 h and cooled, and the KBr is filtered off. The filtrate is concentrated and the residue
is recrystallized from n-hexane. This gives 93.6 g of a colourless solid.
10 'H-NMR (200 MHz, CDCl3): 1.48 (s, 15H); 7.38 (m, 4H).

Example II-2
1,1-Dimethylethyl 2-[(4-formylphenyl)thio]-2-methyl-propanoate

15 1.0 g of 1,1-dimethylethyl 2-[(4-bromophenyl)thio]-2-methyl-propanoate is dissolved
in 20 ml of THF and treated with 189 ml (3.02 mmol, 1 eq) of n-butyllithium
solution in hexane. Directly afterwards, 0.46 ml of dimethylformamide are added and
the mixture is warmed to room temperature and stirred for 1 hour. The reaction is
quenched by addition of 1 ml 1 N HCl, the mixture is concentrated and the residue is

20 taken up in ethyl acetate. The mixture is extracted with sat. NaHCO; solution and
with NaCl solution and dried (MgSOs). Chromatographic purification
(dichloromethane) gives 550 mg of a pale yellow oil.

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 4.86 min ((M+H]" =
281).

25
Example I1-3
1,1-Dimethylethyl  2-[[4-[[(2-furanylmethyl)amino]methyl]phenyl]thio]-2-methyl-

propanoate

30 550 mg of 1,1-dimethylethyl 2-[(4-formylphenyl)thio]-2-methyl-propanoate and
381 mg of furfurylamine are initially charged in 100 ml of methanol and treated with



am no] net hyl ] phenyl ] t hi 0] - 2- et hyl - pr opanoi ¢ acid 20 -714 F~OFF/ O~
\SOH\N I ~Ni / NHFFFYleId 26 mg (209 LC- Ms: Acetonitrile/ 30%
aqueous HO /water (gradient): R~ = 3.05 min ([MH + 5 553). Exanple 2-25
2-[[4-[[[2-[[2, 4-Dichl orophenyl]am no] - 2- oxoet hyl ] (2- met hoxyet hyl') am no]
et hyl ] phenyl ]t hi 0] - 2- et hyl - pr opanoi c aefd-10 O Cl / Cl o ~\ SOH\ I ~N
1/ NHYield: 61 ng (27%. 1H NWR (300 MHz, CDCl 3): 8 =1.38 (s, 6H,
2xCH3), 2.82 (m 2H, CH2), 3.23 (s, 15 3H, Ow), 3.32 (s, 2H CH2), 3.50

(m 2H, CH2)1 13nl/Sf élﬁcla?%etlgﬂ@d ﬁe%&xﬁfre 1slkhrrém1)oom7t sefatth® o5 M,
Ar-H), 5 (m 1H, -H), 0 (s, 1H NH). M5: Acetonitrilel 30%

agueous HCI | whtiefly bgmghh terthg meand:thEn Y ] OﬁCchn@lmd—ﬂl Jitthe38 )a. tird® with 9P Ingg &F 26
2 LA T2 L2, 2 et Ry e AT midhird 1€ S05d Poekight & room omperatacs and
then treated with 1 N HCI and stirred for 30 min. The mixture is then made basic
5 using NayCO; solution and extracted 2x with ethyl acetate. The organic phase is
washed (sat. NaCl solution) and dried (MgSO,). Concentration and chromatographic
purification (dichloromethane/ethyl acetate 10+1) gives 430 mg of a colourless oil.
'H-NMR (300 MHz, CDCl3): 1.42 (s, 15H); 3.79 (s, 2H); 3.80 (s, 2H); 6.15 (m, 1H),
6.28 (m, 1H); 7.25-7.45 (m, SH).
10
Example I11-4
1,1-Dimethylethyl 2-[[4-[2-[(2-ethoxy-2-oxoethyl)(2-furanylmethyl)amino]methyl]-
phenyl]thio]-2-methyl-propanoate

15 5.4 g of 1,l1-dimethylethyl 2-[[4-[[(2-furanylmethyl)amino]methyl]phenyl]thio]-2-
methyl-propanoate are dissolved in 270 ml of tetrahydrofuran and treated with 2.27 g
of triethylamine and 3.74 g of ethyl bromoacetate and 14.85 g of tetra-n-butyl-
ammonium iodide. The mixture is stirred at 90°C for 48 h, cooled and mixed with
water and ethyl acetate. The organic phase is separated off and washed twice with sat.

20 NaCl solution. The mixture is dried (MgSO,4) and concentrated and the residue is
purified chromatographically (cyclohexane/ethyl acetate 5+1), giving 6.4 g of a
colourless oil.

'H-NMR (CDCl;, 200 MHz): 1.28 (t, 3 H, J=8.7 Hz); 1.40 (s, 9H); 1.42 (s, 6H);
3.32 (s, 2H); 3.78 (s, 2H); 3.84 (s, 2H); 4.15 (q, J=8.7 Hz); 6.17 (m, 1H); 6.30 (m,
25 1H); 7.25-7.45 (m, 5H).

Example II-5
2-[[4-[2-[(Carboxymethyl)(2-furanylmethyl)amino]methyl]phenyl]thio]-2-methyl-
1,1-dimethylethyl propanoate

30



met hyl ] phenyl ]t hi n] - 2- net hyl - propanoi ¢ acid -7s /[ O~\ SOH\ I ~N1 /
‘N HYield: sO ng (7s% ~H NVR (200 MHz, CDC13): 8 1.s0 (s, 6H, 2xCH3),
2.1s (s, 3H M), 2.28 (s, 3H s M), 3.34 (s, 3H Qw), 3.40 (m 2H, CHz),
3.68 (m 2H, CHz), 3.83 (s, 2H, CHZ), 4.32 (s, 2H, CH2), s.40 (s, 1H,
COOH), 7.00 (m 2H, Ar-H), 7.32-7.52 (m-¥4 Ar H, 9.00 (s, 1 H NH.
LC-Ms: Acetonitril e/ 30% aqueous HCUnater (gradient): R = 2.22 mn ([ MH +
44s). 10 Exanpl e 2-27

2-Methyl -2-[[ 4of [ g,gggn 4 109Hﬁﬂéth91&ﬁ9hyi mﬁzq@e%o{d[é d%%&dnyi idyiﬁlé’tﬁ?lzﬂg{ ho

0

xy-s chl or ophenyl no] ét hyl ] am noj ne thin]- pan0|

/IFCdd ~~0 Oamirm]meﬁyﬂphdnyl]-thl‘d]& methM-pi'opmo‘dteelad: 11ﬁﬁéllyr@h@1@6%1n~5-kﬂ1|l\ﬁ' (300
MHz, CDC13): 8 = X );s ( 3H, Me H, CH2),
4. 20 (s, 2H, Gjl}%‘g‘ @%4%%% Q‘N% . Nﬁ"%gﬂ ihe iY{ur éé‘%%ﬁ’

Ar-H, 20 7.0 ¢ - sO
(m 2H Ar - %h% ’éé‘“%'g] . Sdﬁﬁdérgr %ﬁ(%.(ggs?}sé%méﬁﬁi r\}g& ! %fi ﬁ}g?n Wooldly an%
Acet oni t 6i | e/ 3on¢eatatedumdHbkinesichre i giissdiveditin a 1iRle water 4ADherinixt(feNs Heidified

using 1 N HCI and extracted three times with ethyl acetate. The combined organic
phases are washed 2x with water and 2x with sat. NaCl solution and dried over
MgSO,. The mixture is concentrated, applied to silica gel and purified by flash
chromatography using CH,Cl, -> CH,Cly/methanol 50+1 ->25+1. This gives 132 mg
10 of a colourless oil which solidifies under high vacuum.

'H-NMR (DMSO, 200 MHz): 1.32 (s, 9H); 1.39 (s, 6H); 3.18 (s, 2H); 3.22 (s, 2H);
3.23 (s, 2H); 6.27 (m, 1H); 6.40 (m, 1H); 7.34 (d, 2H, J= 9.0 Hz); 7.50 (d, 2H, J=9.0
Hz); 7.59 (m, 1H); 12.38 (broad s, 1H).

15 Example II-6
1,1-Dimethylethyl  2-[[4-[2-[(2-furanylmethyl)amino]ethyl]phenyl]thio]-2-methyl-

propanoate

4.0 g of 1,1-dimethylethyl 2-[{4-(2-aminoethyl)phenyl]thio]-2-methyl-propanoate

20 [(P.J. Brown et al., J. Med. Chem. 42, 3785-88 (1999)] are dissolved in 100 ml of
methanol and treated with 2.6 g of furfural. 9.3 ml of glacial acetic acid are added
and the mixture is boiled briefly (10 min). The mixture is then cooled to 0°C, and
4.25 g of sodium cyanoborohydride are added a little at a time. The mixture is then
stirred at room temperature overnight. 1 N HCI is added until the mixture is acidic,

25 and the mixture is stirred for 30 min. The mixture is concentrated slightly and made
basic using sat. NaHCOs solution. The mixture is then extracted twice with ethyl
acetate and the extracts are washed (sat. NaCl solution) and dried and concentrated.
Chromatographic purification (dichloromethane/methanol 15+1) gives 2.4 g of the
title compound as a colourless oil.

30 Rt (Dichloromethane/methanol 10+1) = 0.57.



s87) . -76 Example 2-28 2-Methyl -2-[[4-[[[(2-thi ophenyl) et hyl]
12-o0x0-2-[(2-trifluoronmethyl-4-trifluoro

met hoxy- phenyl ) am no] et hyl ] am no] net hyl ] phenyl Jt~ii o] -propanocic acid F\ /F
/'l O0O~0O0O~SOH\ I ~-NI [/ ~-NHS5 FF F Yield: 80 ng (98% LC Ms:
Acetonitril e/ 30% aqueous HCUwater (gradi efby: R~ = 3.56 min ([MH + _ 606).
10 Exanple 2-29

2-Methyl -2-[[4-[[[(2-thiophenyl)nethyl][2-oxo-2-[(2-nethyl-4-nmethoxy-phenyl
) am no] et hyl ] ¢ eV hyl ] phenyl ]t hi o] -propanoic acid /~ o0 O/ O~ S OH\
I ~N | ~N H 15 Yield: 83 ng (83% LC Ms: Acetonitril e/ 30% aqueous

HO / wat er ( gr ddli-Bimgthylethyt 2 2?[44{@15(26chm*)f_l-}oioat@jﬂ)(Z-menylf@ﬂWDaﬁimiptﬂlgl]-2- 30

phenyl]thio]-2-methyl-propanoate

5 2.4 g of 1,1-dimethylethyl 2-[[4-[2-[(2-furanylmethyl)amino]ethyl]phenyl]thio]-2-
methyl-propanoate, 1.5 g of ethyl bromoacetate, 0.97 g of triethylamine and 7.08 g of
tetra-n-butylammonium iodide are dissolved in 100 ml of tetrahydrofuran and heated
at reflux overnight. Ethyl acetate and water are added, and the mixture is extracted
with water and sat. NaCl solution. Concentration and chromatography (petroleum

10 ether/ethyl acetate 10+1) gives 1.38 g of the title compound.
'H-NMR (DMSO, 200 MHz): 1.18 (t, 3H, J=7.8 Hz); 1.37 (s, 15H); 2.77 (m 4H);
3.32 (s, 2H); 3.81 (s, 2H); 4.06 (q, 2H, J=7.8 Hz); 6.21 (m, 1H); 6.34 (m, 1H); 7.16
(d, 2H, J=9.6 Hz); 7.32 (d, 2H, J=9.6 Hz); 7.58 (m, 1H).

15 Example II-8
1,1-Dimethylethyl 2-[[4-[2-[(carboxymethyl)(2-furanylmethyl)amino]ethyl]phenyl]-
thio]-2-methyl-propanoate

1.0 g of 1,1-dimethylethyl 2-[[4-[2-[(2-ethoxy-2-0xo0ethyl)(2-furanylmethyl)amino]-
20 ethyl]phenyl]thio]-2-methyl-propanoate is treated with 6.5 ml of 1 N NaOH in 10 ml

of ethanol. The mixture is stirred at 80°C for 1 h, concentrated, dissolved in water

and acidified with 1 N HCL. Three extractions with ethyl acetate and chromatography

(dichloromethane/methanol 5+1) gives 744 mg as a colourless oil.

'H-NMR (DMSO0, 200 MHz): 1.36 (s, 15H); 2.75 (m, 4H); 3.20 (s, 2H); 3.72 (s, 2H);
25 6.18 (m, 1H); 6.88 (m, 1H); 7.12 (d, 2H, J=9.5 Hz); 7.32 (d, 2H, J=9.5 Hz); 7.56 (m,

1H).



2-Methyl -2-[[4-[[[(2-furanyl)nmethyl][2-oxo0-2-[(2, 4-di net hoxyphenyl ) am no]
‘et hyl ] am no] net hyl ] phenyl ]t hi o] - propanoic acid O/O~ O~ S OHwI ~NI ~
~NH/OYield: 75 ng (6099 LC Ms: Acetonitril e/ 30% aqueous HC / wat er
(gradient): R =4.19 mn ([ MH + 499). 10 Exanple 2-31

2-[[4-[[[2-[(2-Met hyl - 4- met hoxyphenyl ) ant 80} - 2- oxoet hyl ] ( 2- met hoxyet hyl ) ami
no] net hyl ] phenyl]thi o] -2-nethyl-propanoic acid O O- HON/ O- H 15 Yiel d:
65 % of theory "H-NMR (300 MHz, CDAI3): 8 =1.51 (s, 6H); 2.18 (s, 3H);
3.34 (s, 3H); EXadpldIE® (M 2H); 3.65-3.75 (m 2H); 3.77 (s, 3H); 3.89 (s,
2H); 4.34 (s, 2H); 6.67-6.78 (m 20 2H); 7.35-7.44 (m 3H); 7.52 (d, 2H);
9.05 (s, 1H) . 1,1-Dimgethelethybl e 22[[44[(2-methoxyethyl)amino]methyl]phenyl]thio]-2-methyl-
2-[[4-1[[2-[(2,4, 6-Trimet hyl phenyl ) am no] - 2- oxoet hyl ] ( 2- net hoxyet hyl ) am no]
met hyl | phenyl PFIRB92%- net hyl - propanocic acid O O- HO/ N/ OH G5 Yield: 89 %
of theory

5 7.9 g of 1,1-dimethylethyl 2-[(4-formylphenyl)thio]-2-methyl-propanoate and 4.23 g
of methoxyethylamine are initially charged in 100 ml of methanol and admixed with
19 ml of acetic acid. The mixture is stirred at RT for 15 min, boiled briefly and then,
at 0°C, admixed a little at a time with 8.9 g of sodium cyanoborohydride. The
mixture is stirred at room temperature overnight and then admixed with 1 N HCI and
10 stirred for 30 min. The mixture is then made basic using sodium carbonate solution
and extracted 2 x with ethyl acetate. The organic phase is washed with sat. sodium
chloride solution and dried over magnesium sulphate. Concentration and
chromatographic purification give 5.6 g (58%) of a colourless oil.
'H-NMR (200 MHz, CDCLs): & = 1.38 (s, 6H), 1.42 (s, 9H), 2.45 (m, 3H, CH, +
15 NH), 3.37 (s, 3H), 3.88 (s, 2H), 7.25-7.52 (m, 4H).

Example II-10
1,1-Dimethylethyl  2-[[4-[[(2-(5-methylfuranmethyl)amino]methyl]phenyl]thio]-2-

methyl-propanoate

20
8.0 g 1,1-dimethylethyl 2-[(4-formylphenyl)thio]-2-methyl-propanoate and 6.3 g of
5-methyl-2-furanmethanamine are initially charged in 100 ml of methanol and treated
with 16 ml of acetic acid. The mixture is stirred at RT for 15 min, boiled briefly and
then, at 0°C, admixed a little at a time with 5.7 g of sodium cyanoborohydride. The
25 mixture is stirred at room temperature overnight and then admixed with 1 N HCI and

stirred for 30 min. The mixture is then made basic using sodium carbonate solution
and extracted 2 x with ethyl acetate. The organic phase is washed with sat. sodium
chloride solution and dried over magnesium sulphate. Concentration and
chromatographic purification gives 4.8 g (45%) of a colourless oil which tends to

30 decompose and is stored at -25°C.



1H NVR (300 MHz, CDA3): S =1.51 (s, 6H); 2.12 (s, 6H); 2.25 (s, 3H); 3.35
(s, 3H); 3.38-3.54 (m 2H); 3.65-3.?27 (m 2H); 3.85-3.94 (m 2H); 4.30-4.45
(m 2H); 10 6.87 (s, 2H); 7.39 (d, 2H); 7.53 (d, 2H); 8.82 (br s, 1H).
Starting materials 11l Exanple I11-1 15 tent-Butyl (4-fornyl phenoxy)acetate
0./ Ov _OO-\ At roomtenperature, 31.68 7y (281.48 mml) of potassium

t ent - but oxi de and 52.70 g 20 (270.22 mmol ) of tent-butyl bronpacetate are
added to a solution of 27.50 g (225.18 mmol) of 4-hydroxybenzal dehyde in
200 M of di okauNemMRAR00 Mz, ODXCLY): €6 +3.4298! BH)a!. 72k'§‘lprH)0\QeZngjH) 39l of
water is added, and the nmixture is then extracted with di ethyl et her,

washed with 1(sl,\|2Hc),cB (3 28 oX. B8 éms dHLt 6.6 (mnbkl k(7. %&ltﬂdsatmrhﬂéﬂz};ddij(rm

chl ori de sol UE‘()[O-P ai%d dried over magnesi um sul phate, and the solvent is

-79 distill ed“of Zsh chr omat ography on silica gel (cyclohexane ->

cycl ohexane/ et hyl acetate 20:1 -> 10:1 -> 5:1 ) gives, after
recrystallization frompentane, the target conpound. Yield: 31 5 Melting
point: 58 - GEQaEpImﬂI-H [11-2 tert- Butyl

2- (4-fornyl ph nox at O O- 10 24.42 g (200 nmol ) of

4- hydroxybenz %59&% gﬁﬁ%‘@éf&ﬁ@ gem of N, N-di met hyl f or mani de and
treated with 27 64 g (200 nmol ) of pot assi um carbonate. At 100C, 53.55 ¢
(240 nmmol) of tert-butyl a-bronoisobutyrate are added 15 dropw se. The
mxture is stit? edof methylamhxerarhbmo gaof Q4:-dietethi3dhilineo hreodisspdteais i A of
carbonate and 240 mmol  of tent-butyl a-bronoi sobutyrate are added and,

after 4 hour smt yifwe@ lofide, g5d zmhéroq of 23dcef alpha-piomonestydhhremide; i #0Qimlh
di et hyl ygther ¢ yg; 13rﬁhe11s '\Adﬂ%‘dﬂgﬁﬁg-‘%ﬂbhﬂ% Y 9 BtsH 5 5°! \H&hlﬁ%&[‘r‘%.
yrng ate,” the

sat ur at ed sodium ¢ Ior| solutron an ver nmagnesi um su

sol vent is di gffiet h eghctidi tlﬁhBQbf BhﬁthQhé pfdcipitatel is ﬁ[tle’edfdfﬁdltlliWud‘tlloQSﬂhe residue
chr omat ography on silica gel (cycl ohexane - > cycl ohexane/ et hyl acetate 20:1

-> 10:1 -> 5: 8 QlSS@h‘(Pddflﬁe‘dOfl}ﬁ@éyleH%ﬁ‘@}é@ée prdeaybined with the filfeite andyeshed i s

(I\)/H[Z?i g%gj |3)n : t 1c£ %’@0? { of&étgrﬁélldegf g&%’ oﬁ@%ﬂo@d%ioq{ltg n: ;‘hé)%{g(l}lre%s' c%‘%ﬁ (200
H, 9.88 (s lbler sd@iukBsiIpkts, filtedéd btk suctiog ahalconvdnfgted oambthedssidiceis

obtained simlarly to the procedure of Example II1-2:
15 recrystallized from ethanol. This gives 193 g of the title compound.

Example 11-12
2-Bromo-N-(2,4-dichlorophenyl)-acetamide

20 This compound was prepared similarly to Example [I-11 from 4.2 g of 2,4-dichloro-
aniline and 5.76 g of bromoacetyl bromide and 2.89 g of triethylamine in methylene
chloride. This gave 5.9 g (80.4%) of the title compound.

R¢ (Dichloromethane): 0.38
MS (EI pos.): M" =283,



-80 Example 111-3 Ethyl 2-(4-fornyl phenoxy)-2-nethyl butanoate O O O 5
Yield: 11.71% ~ H NVR (200 MHz, CDA3): 8 = 1.00 (t, 3 H), 1.22 (t, 3 H),
1.61 (s, 3 H, 1.90 2.20 (m 2 H), 4.24 (q, 2 H, 6.90 (d, 2 H, 7.80 (d,
2 H), 9.85 (s, 1 H. MS (ESL17: 251 [M+H +, 273 [M:Na]+. 10 Exanple I11-4
‘tent-Butyl 2-[(3-bronophenyl)sul phanyl)-25%et hyl propanoat O O Br 15 Yiel d:
87% ' H-NMR (200 MHz, CDC13): 8 = 1.43 (s, 9 H), 1.45 (s, 6 H), 7.14 - 7.28
(m 1 H, 7.39 - 7.53 (m 2 H), 7.67 (t, 1 H. MS (DCl/NH3): 348 [ M-NH4+].

20  -81 ExanwVgrkihg ERamplds 2- Butyl 2-(3-fornyl phenoxy) - 2- met hyl propanoate O
OO0OO0O5 Yield:! 0
Example 2-1
tert-Butyl 2-[[4-[[[2-[(2,4-dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)-
5 amino]-methyl}phenyl]thio]-2-methyl-propanoate

Method a):

250 mg of 2-[[4-[2-[(carboxymethyl)(2-furanylmethyl)amino]methyl]-phenyl]thio]-2-

methyl-1,1-dimethylethyl propanoate, 89 mg of hydroxybenzotriazole, 249 ml of
10 triethylamine, 82 mg of 24-dimethylaniline and 131 mg of N'-(3-

dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride are dissolved in 5 ml of

dichloromethane. The mixture is stirred at room temperature for 20 h and extracted

with 1 N NaOH, 1 N HCI, water and sat. NaCl solution. The combined organic

phases are dried (MgSO,) and purified chromatographically (dichloromethane/ethyl
15 acetate 25+1). This gives 200 mg of a viscous oil.

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 4.87 min ((M+H]" =

523).

Method b):

20 1.5 g of 1,l1-dimethylethyl 2-[[4-[[(2-furanylmethyl)amino]methyl]phenyl]thio]-2-
methyl-propanoate (Example II-3) and 1.1 g of 2-bromo-N-(2,4-dimethylphenyl)-
acetamide (Example II-9) are dissolved in 20 ml of DMF and treated with 0.4 g of
sodium bicarbonate. The mixture is heated at 90°C overnight, concentrated and
purified chromatographically (dichloromethane/ethyl acetate 10:1 and 5:1). This

25 gives 2.1 g of the title compound.



"H NVR (300 MHz, CDC13): 8 = 1.44 (s, 9 H), 1.61 (s, 6 H, 7.14 (dd, 1 H),
7.31 7.35 (m 1 H), 7.41 (t, 1 H, 7.45- 5,52 (m 1 H. M (DCIINH3): 282

[ MENHA+] . 10 Exanple 111-6 tert-Butyl 2-(3-bronophenoxy)-2-nethyl propanoate
OOBr 15 Yield: 21%"'H NWR (300 MHz, CDCI 3): S = 1.44 (s, 9H), 1.56 (s,
6.H, 6.74 - 6.83 (m 1 H, 7.00 - 7.04 ¢M-1H), 7.06 - 7.11 (m 2H). M5
( [ NH3) : 332 [ MEFNH4+]. 20 -82 Exanple 111-7 tert-Butyl 2-[4-(

1, 3-di oxo- 1, 3-di hydr o- 2Hi soi ndol - 2-yl ) phenoxy] - 2- net hyl propanoate O O N ~
2

g

¥

O O 5 OYielgdangfdo el ting point: 142 - 143C 10 Exanple I11-8 tert-Butyl
-[ (3-fornyl phenyl’) sul phanyl ] - 2- met hyl propanoate S O O O 15 At -78C, 30.00
(90. 56 mol YerbButyhe 2-Qi#pidi2Ak(2 #rtetrintethyiphenyl)ahing]-draxodihy§(R-fuzahylmethyl)-

tetrahydrofuran.and t ted with 36. of a 2.5 Mn-butyllithiumsolution
in hexane. 133238Yn mitﬂﬁiﬂeEﬂMT%'mS%‘y&Wpﬁf?% hyl f or mami de are then added.
After 30 mn, the mxture is warned to roomtenperature and stirred for 1
hour. 30 m of 1 N hydrochloric acid are added, the solvent is distilled

of f, theS5resi 6@ nigsofxf[#d24 @drhid@ymethigl)E-fuydnyhnethpl)amino finéthy -phenydiciio]-2-
washed wi th saturated sodj bi car bonat e sol utj on_and sodi um chlori de
sol uti on and t“!?é‘?ﬁdﬂ'@@neé@ﬁﬁg&‘)ﬁlagﬁ@épﬁﬁq §9| ﬁﬁa?é. YRRORYRRIZAGlaEelgs RS0 ml of

pur i 11 ed by, NETRYElelC 887 mk [\ GTC, B BB AR Bl CalEl 98 GRS of
10% dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride are dissolved in 5 ml of
dichloromethane. The mixture is stirred at room temperature for 20 h and extracted
10 with 1 N NaOH, 1N HC], water and sat. NaCl solution. The combined organic
phases are dried (MgSO,) and purified chromatographically (dichloromethane/ethyl
acetate 25+1). This gives 210 mg of a viscous oil.
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R; = 5.32 min ((M+H]" =
537).
15
Example 2-3
tert-Butyl 2-[[4-[[[2-[(2,5-dimethyl-4-methoxyphenyl)amino]-2-oxoethyl](2-furanyl-
methyl)-amino]methyl]phenyl]thio]-2-methyl-propanoate

20 250 mg of 2-[[4-[2-[(carboxymethyl)(2-furanylmethyl)amino]-ethyl]-phenyl]thio]-2-
methyl-1,1-dimethylethyl propanoate, 90 mg of hydroxybenzotriazole, 250 ml of
triethylamine, 80 mg of 2,5-dimethyl-4-methoxyaniline and 130 mg of N'-(3-
dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride are dissolved in 5 ml of
dichloromethane. The mixture is stirred at room temperature for 20 h and extracted

25 with 1 N NaOH, 1 N HCl, water and sat. NaCl solution. The combined organic
phases are dried (MgSOs) and purified chromatographically (dichloromethane/ethyl
acetate 25+1). This gives 190 mg of a viscous oil.

LC-MS: Acetonitrile/30% aqueous HCl/water (Gradient): R, = 4.90 min ((M+H]" =
552).



M5 (DCI/NH3): 298 [ MPENH4+]. 5 Exanple 111-9 tert-Butyl 2- { 3-[2-(

3-di oxo- 1, 3-di hydro- 2H i soi ndol - 2-yl ) et henyl ] phenoxy} -2net hyl - propanoat e
10 I'n an autoclave, 14.93 g (47.37 mmoi8l of the conpound from Exanpl e

11-6, 10.25 g (59.21 mmol) of vinylphthalimde, 0.39 g ( 1.27 mmol) of

tris-o-tolyl phosphine, 0.07 g (0.32 mmol ) [lacuna] and 21.78 g (215.23

mrol ) of triegkyhpeing are heated at 130C. Water/methanol is added, and the

precipitate is then filtered off with 15 suction and recrystallized from

cycl ohexane/ etettyButsk et a2-€[4-[Vi2=[(&meagiggsd-methexpphenpliamipe]-2-opoatByl](28furanyl-40

, 9 , 1.50 6. , dd.,, .1 .86 6.9 1 , 7.16 (t, 1
by 7217 sameli§amindmetdibntiniby DeneByFrogiighd LM 01 L (5 hemy
425 [ MENH4+] . 20 -84 Exanmple 111-10 tert-Butyl
2-{3-[2-(1, 3-di oxo-1, 3-di hydr o- 2Hi soi ndol - 2-yl ) et hyl ] phenoxy} - 2net hyl - pr op
anoate G N O 300m@ & 2-4[40[2-[¢cartaxydethy(2-furafiyl methybempmjethyl | phenghithingi 22

[11-9 are dissolv i p 200 of tetrahydrof ur nd stirred ov ight. in a
hydr ogen at m@ﬁmﬁgltﬁi@g&y}éﬂ;@%ﬂ@qo&te, )68 mg ofa l['1y<ilroxybe:nzotnazole, %({] m? of
triethylamine, 80 mg of 2-methyl-4-methoxylaniline and 130 mg of N'-(3-

-83 1H NMR (300 MHz, CDC13): S = 1.43 (s, 9 H), 1.46 (s, 6 H), 7.50 (t, 1
‘), 7.77 7.80 (m 1 H), 7.87 (d, 1 H, 7.98 - 8.05 (m 1 H), 10.00 (s, 1
H) .
1,
0.

dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride are dissolved in 5 ml of

dichloromethane. The mixture is stirred at room temperature for 20 h and extracted
10 with 1 N NaOH, 1 N HCI, water and sat. NaCl solution. The combined organic

phases are dried (MgSO,) and purified chromatographically (dichloromethane/ethyl

acetate 25+1). This gives 190 mg of a viscous oil.

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 4.69 min ((M+H]" =

538).
15
Example 2-5
2-[[4-[[[2-[(2,4-Dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)amino]-
methyl]phenyl]thio]-2-methyl-propanoic acid
T, )
ﬁ/l% S\\)‘\ OH
N
Z 0
20 =

90 mg of tert-butyl 2-[[4-[[[2-[(2,4-dimethylphenyl)amino]-2-0xoethyl](2-
furanylmethyl)amino]-methyl]phenyl]thio]-2-methyl-propanoate are dissolved in
5 ml of dichloromethane and reacted with 0.1 ml of trifluoroacetic acid. The mixture

25 is stimred at room temperature for 4h and then concentrated and purified



pressure in the presence of a suspension of 2.00 g (2.16 mmol ) of

‘W1 kinson's 10 catalyst in 40 m of ethanol. Two flash chromatographi es on
silica gel (cyclohexanel dichloronethane 10:1 -> cycl ohexanel ethyl acetate
10:1 -> 5:1 and cycl ohexane .-> cycl ohexane/ di chl or onet hane ->

di.chl oronet hane) give the title conpound-$%-a yield of 64% 1H NVR (200
MHz, CDC13): 8 = 1.45 (s, 9 H, 1.52 (s, 6 H, 2.85 -3.00 (m 2 H, 15
3.82-3.95 (m 2 H, 6.65- 6.80 (m 2 H, 6.88 (d, 1 H, 7.15 (t, 1 H,
7.62 - 7.76 ( Qhrofnadgraphically- (dichftofbihare/flethalydl (@65!1). TH3Zgik&dRBnlg oB e

[ 2MtNa+] Exanple 111-11 20 tert-Butyl 2-(4-am nophenoxy) - 2- net hyl pr opanoat e
O H2N ~ ~ O Otitle cg®pa®1d3® agsolid$oB® rmol ) of the conmpound from Exanple I111-7

are dissolved n.25 m et hanol with 12.04 m (247.49 mol) of
hydr azi ne hydFﬁﬂ@?ﬁwgﬁ?%gmﬁ%ngﬁﬂuﬁgpFIk%mbz h and thin stirred at room
tenperature f o NIIRQAODMHZND,-PMSORIS 2184 &, sapena) l@ﬁhtece)(gf %ﬂ{‘ﬁl—l\{‘ﬁ%ﬁgﬂs,“g‘ th

ethanol and the filtrate is concentrated and then
di et hyl @&t her 3HTGIR),Sd24usi 20, CH)WAS6€sl 2H,t1CH,), I\7& (s RHNCHly )Y 638-6140 &a) 2H, on

and saturated_sodi um_chl or.i sQl ution_and dried over nmagnesi um sul phat e.
The salvent 1 % AHENED, G Pa3 (re REHS DO b dAtiD, 231 bF b 15 +BobhrD,
Meltin oi Nt = B/ i ound is obtained sinmlarly to
t he pr gcgdur e7b®-7§gﬁ§ﬁeH’ﬂ@Ta£?%s’%kg% Ie\lq1 ]ﬁﬁyRZ tert-Butyl y

2- [ 3- (2- am noM$YESIPosHonN]= 26 TEMBH DY, apara8d¢[NDHRaT) 15 NH2 Yiel d: 70%

"H- NVR (200 M+ CDCIS%: .8.=1,31 (broad s, 2 H, 1.44 (s, 9 H, 1.56 (s, 6
H) , LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 3.76 min ((M+H] =
10 467).

Example 2-5a
2-[[4-[[[2-[(2,4-Dimethylphenyl)amino]-2-oxoethyl]}(2-furanylmethyl)amino]-
methyl]phenyl]thio]-2-methyl-propanoic acid dicyclohexylammonium salt

A oyt 2.

15

500 mg of 2-[[4-[[[2-[(2,4-dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)-
amino]methyl]phenyl]thio]-2-methyl-propanoic acid (Example 2-5) are dissolved in
20 500 mg of acetonitrile, and 194 mg of dicyclohexylamine are added. Water is added,
some of the acetonitrile is distilled off until the mixture becomes turbid and the
mixture is lyophilized. This gives 445 mg of a powder.
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 3.76 min ([M+H]" =
467).
25



2.69 (t, 2 H, 2.94 (t, 2 H, 6.64 - 6.75 (m 2 H), 6.81 (d, 1 H, 7.15 (t,

1 H. 20 M5 (El): 279 [ M+]. -86 Exanple 111-13 tent-Butyl 2-(4- {
[ (2-furyl net hyl )am no] net hyl } phenoxy) - 2-net hyl propanoate O OO\ / NOS5
20.00 g (75.67 mol ) of the conpound from Exanple I11-2 and 7.35 g (75.67

mol) of 2-furfurylamine are stirred at r®mtenperature with 24.06 g (
113.50 mmol ) of sodiumtriacetoxyborohydride in 350 m of

1, 2-dichl oroethane for 5 hours. Saturated sodi um bi carbonate sol uti on and
ethyl acetate ghfmpiélglap to the reaction mxture. The 10 organic phase is
dried over magnesi um sul phate and the solvent is distilled off, and the

resi due is thed[4lli2{@edDimethylabényt)amind:2ograepity] (Sfurenylinethyfeininody cl ohexane
& yi el of mesiylipeSSRfHR) Su iubronttietoid BEG N br oad 5. 1 Fy o 1 44
(s, 9H, 1.55(s, 6 H, 153.71 (s, 2 H, 3.77 (s, 2 H, 6.17 (d, 1 H),
6.26-6.36 (m 1 H, 6.70 - 6.88 (m 2 H), 7.18 (d, 2 H), 7.32-7.40 (m 1

H. M5 (ESI): 346 [ MrH I\ Bxagpre LI11-14 20
tent-ButyI2-{4-[(2-furyIneﬂi!ihani o] phenoxy} - 2-yrefjhyl pr opanoate O O N ~ ~
OOHA4.79 g (19.06 mml ) © e

oungdANga® bﬁ [11-11 and 1.83 g
(19.06 nmmol ) 25 of furfural are i ssplve o]
and, in the presence of 6.06 g (28_2Y
triacet oxyborohydride, stirred at foomtenperature for 5 hours. Saturated
sodi um bi carbonat e sol uti on and o2 | acetate are added t he 87
reaction solution. The organic pRasg’is dried over magnesi sul phate and
the solvgnt is distilled off, and e residue is then purified by flash
chromat ography on silica gel (cyclohexane -> cycl ohexane/ethyl acetate 10:1
-> 2:1 ) and by NP-HPLC (cycl ohexane/ ethyl acetate 10:1). The target
conpound i s olty@al ngd,fn [hed. 1 4( 179 . = 1.46
(s.Vo by, 1. 43'2&{?60{{) quy g[gi ?%?{)g%&iﬁyl%eh ,Moi E%QQWI](Z%)metﬁyl)'
amino]-methyl]phenyl]thio]-2-methyl-propanoic acid (Example 2-5) are dissolved in

1, 2-di chl or oet hane

100 ml of ethyl acetate and admixed with 1IN HCl/diethyl ether until the mixture
10 becomes turbid. The resulting crystals are filtered off with suction and washed with

dry ether. This gives 1 g of the title compound.

M.p.: 158°C (from ethanol/diethyl ether).

Example 2-6
15 2-[[4-[[[2-[(2,4,6-Trimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)amino]-
methyl]phenyl]thio]-2-methyl-propanoic acid

20 210 mg of tert-butyl 2-[[4-[[[2-[(2,4,6-trimethylphenyl)amino]-2-oxoethyl](2-
furanylmethyl)-amino]methyl]phenyl]thio]-2-methyl-propanoate are dissolved in

5 ml of dichloromethane and reacted with 1 m! of trifluoroacetic acid. The mixture is



4.26 (s, 2 H, 6.21 (d, 1 H), 6.25-6.35 (m 1 H), 6.50-6.61 (m 2 H),
6.72-6.85 (m 2 H, 7.30 -7.39 (m 1 H. M (DC/NH3): 332 [ MtH+),

349 MFNH4+] 10 Exanpl e III-15 t ent - But yl

2-[4-[[(2-ethoxy-2-oxoethyl) (2-furanyl rret | ) am no] met hyl ] phenoxy] - 2

met hyl - propanoate OO O\ Ol / N O O 1%48.14 g (52.50 rrrml) of the
conpound from Exanple 111-13, 11 m of triethylamne and I|. g (2.97 mol)
of tetra-n-butylamoniumiodide are initially charged in 200 m of

t et r ahydr of ur areinchtt r6gth € dertbdritufe 7for M4 W 7fhd7 XheAObdncehtrRENYhnd purified
brompacetate, and the mxture is stirred at roomtenpeature for 1 hour and
at 60C 20 forclzom@mgsaphmtlﬁ(dlahidrmqﬁlwe/&dwﬂ acasate 58+1 hdhisagivksol §ang hethe

m xture and t g mxtur ig ed with saturated sodi um chloride sol ution
and dried ovePUSEYHRY rﬁ%ﬁmﬁ % and, after renoval of the solvent, the

residue is pufgiNMR @MS$Oa3dD NﬂHz?nﬁthsre yzoan(ssm)c,@zg?é 3H); 358 (broads
(cycl ohexane/ di chl ororret hane 4:1°-> cycl ohexane/ et hyl acét ate : 5:1).

"The yiel 8 of 2H);ged5 (soRHBUNR (s 21111)36155 (@i 2H}.6. SZB(SJ.BIHNNRM &DQH\/I:HZ,9 (CH@) 3): 8

3. ééz?s,(tz H)%l(%@i?cl’%z“ﬁ;? 767]2(31(186 ?L?%@m%g%é 24 (m ’1 ﬁ|)716.(§’7 26.H23’5

(m 2H, 7.22 (d, 2 H, 7.35-7.41 (m 1 . _88_ M5 (ESn: 432 [ MtH| +.
Exanple 111-16
Example 2-7

2-[[4-[[[2-[(2,5-Dimethyl-4-methoxyphenyl)amino]-2-oxoethy!](2-furanylmethyl)-
10 amino |methyl]phenyl]thio]-2-methyl-propanoic acid

7 0

190 mg of tert-butyl 2-[[4-[[[2-[(2,5-dimethyl-4-methoxyphenyl)amino]-2-oxoethyl]}-

15 (2-furanyl-methyl)amino]methyl]phenyl]thio]-2-methyl-propanoate are dissolved in
5 ml of dichloromethane and reacted with 1 ml of trifluoroacetic acid. The mixture is
stirred at room temperature for 20h and then concentrated and purified
chromatographically (dichloromethane/methanol 50+1). This gives 166 mg of the
title compound as a solid foam.

20 'H-NMR (DMSO0, 200 MHz): 1.39 (s, 6H); 2.08 (s, 3H); 2.11 (s, 3H); 3.7 (s, 3H);
4,00 (broad s, 4H); 6.48 (m, 1H); 6.51 (m, 1H); 6.76 (s, 1H); 7.08 (s, 1H); 7.48 (m,
4H); 7.72 (m, 1H); 9.35, (broad s, 1H); 12.65 (broad s, 1H).



tert-Butyl 2-[4-[[(carboxynethyl)(2-furanyl nethyl)am no]nethyl]phenoxy]-2 5
‘met hyl - propanoate OO OI1 \ ON O'CH 22.01 g (51.00 mmol ) of the conpound
fromExanple I11-15 are stirred at 80Cin 10 785 m of ethanol in the
presence of 6.12 g ( 153.00 mmol) of sodi um hydroxide for 1 hour. The
solvent is distilled off and water is addé¥d; and the mixture is then
acidified using 1 N hydrochloric acid and extracted with ethyl acetate. The
extract is then washed with water and saturated sodi um chl oride sol ution
and dried ovelExqﬁ-gﬂ@;_igum sul phate. The anmount of solvent is reduced and the
product is then 15 filtered off with suction and dried, giving the target
conpound i n a2y{{4([{2-6fR2-Meathyl-#mathoxyppenyhlamindd2-ox ceH{ (Efiamapylmethyl)- 17

2- Bromo- N-[ 4-i sopr.opyl --2- (trifluoronethyl)pheny|l]acetamde 20 F F F H ~
Br~N O 50 g (nggqjglemp?&gﬁ]t@g#@-gﬁ@éﬁq&g?&cpﬁ@ uor orret hyl ) ani | i ne and
27.39 g (270.66 nmol ) of triethylamne are initially charged in 1000 m of
di chl or onet hane. -89 At 0-5C, 54.63 g (270.66 mmol ) of bronpacetyl

brom de, dissolved in 2Q0 m of dichl oronmet hane, are added dropw se. The
mxture is stirred at rgum tenperature for 20 hours. The reaction m xture

is teen extracted successl M Wt water, 1 N hyd¥ochloric acid, water,
silgl utllon and xateg.\ TRhe 5 organi c phase is
c

sat urated sodi um bi car bona
dried over sodium sul phate and thhe spl ve 5 ve@Hunder reduced
A ally. The product is
ne,

pressure. The residue is purifi 0

recrystallized from cycl ohexane/ n-gpent iltered off with suction and
dried under reduced pressure at 40 for 20 hours. This gives 32.45 g (41 %
of theory) of the title conpound@1®'H NMVR (300 MHz, CDA3): 8 = 1.25 (d,
6H) ; 2.9§(sept., 1H); 4.05 (s, f 7.45 (d, 1 H; 7.49 (s, 1 H); 8.02 (d,
1 H; 850 (br s, 1 H. Exanple I11-18

2-Bronmo-N-(4-tert-butyl -2-net hyl phenyl )acetamde 15 p | \ Br~ NH

200 mg of tert-butyl 2-[{4-[[[2-[(2-methyl-4-methoxyphenyl)amino]-2-oxoethyl](2-

furanyl-methyl)amino]methyl]phenyl]thio]-2-methyl-propanoate are dissolved in

5 ml of dichloromethane and reacted with 1 ml of trifluoroacetic acid. The mixture is
10 stirred at room temperature for 20h and then concentrated and purified

chromatographically (dichloromethane/methanol 50+1). This gives 174 mg of the

title compound as a solid foam.

'H-NMR (DMSO, 200 MHz): 1.38 (s, 6H); 2.12 (s, 3H); 3.7 (s, 3H); 3.80 (broad s,

2H); 4.00 (broad s, 2H); 6.45 (m, 1H); 6.55 (m, 1H); 6.65 (m, 1H); 6.78 (m, 1H);
15 7.25 (m, 1H); 7.48 (m, 4H); 7.71 (m, 1H); 9.37 (broad s, 1H); 12.65 (broad s, 1H).

Example 2-9
tert-Butyl  2-[[4-[2-[[2-[(2,4-dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)-
amino]-ethyl]phenyl]thio]-2-methyl-propanoate

20
104 mg of 1,1-dimethylethyl 2-[[4-[2-[(carboxymethyl)(2-furanylmethyl)amino]-
ethyl]phenyl]thio]-2-methyl-propanoate, 36 mg of hydroxybenzotriazole, 0.1 ml of
triethylamine, 29 mg of 2,4-dimethylaniline and 53 mg of N'-(3-dimethyl-
aminopropyl)-N-ethylcarbodiimide hydrochloride are dissolved in 5ml of
25 dichloromethane. The mixture is stirred at room temperature for 20 h and extracted

with 1 N NaOH, 1 N HCI, water and sat. NaCl solution. The combined organic



5.5 g (33.69 mvl ) of 4-tert-butyl-2-nethylaniline and 3.75 g (37.06 mmol)
of triethylamne are initially charged in 150 m of dichloronethane. At
0-5C, 7.48 g 20 (37.06 nmol) of bronmpacetyl brom de, dissolved in 90 m of
di chl oronet hane, are added dropwi se, and a light-brown precipitate is
formed. The mixture is stirred at roomtefperature overnight. 150 nl of
ethyl acetate are then added to the reaction m xture, which is extracted
successively with water, 1 N hydrochloric acid, water, saturated sodi um

bi carbonat e S?hﬁee '&r@ﬂl‘i’ed"ﬁ%@SO )4 SirfRal dhrdthRadSrapBicslly QECHIYBmedandBGYEST UM
sul phate and freed fromthe sol'vent under reduced pressure. The residle is
purified chromettatgiSaphilha giyes IPenppdaluiscousvik ecrystal | i zed from et hyl

t at d n- , fi.l ff wi ti i d d
oy e nt AR el TA0E ool R otk (BRgRRG; 1 koa Rpalvicy
290 ~I—|—NNR(4Q?71\;/ID-IZ, CDC13): 8 = 1.3 (s, 9H): 2.3 (s, 3H): 4.06 (s, 2H):
7.20-7.23 (m .'7.25 (d, 1 H: 7.7 (d, 1 H: 805 (br s, 1 H. Exanple
111-19 552- Br SHeNMR (CDGh] 200:MHZ)21 58t (5yAHh d il (sA6H); 200816, BE) B28 (&, S d:
41. 0% of theory 10 ~H- NVR (200 M4z 13): 8 = 1.20-1.50 (m _5H);

M on 065 (23 (n, AT 02 G, S35 (o T 95 G FDy 200 im, 11D

7.00-7.13 (m ; 69 )4 b : . l@nl bl .
2- Bronp- N- (5, g@(g’ ?Iélt ?Ta ydﬁéz’?%:;nsagﬁ?ﬁél(]eLOy?)HaZ%’el ahrﬁhgga% %I)Lg'rwaglﬁlg)’d:
95. 6% of t heor8yd5 (birdd¥is, (ANQA2MAabroa®E By, 8 = 1.70-1.90 (m 4H); 2.55-2.70
(m 2H); 2.75-2.85 20 (m 2H); 4.08 (s, 2H); 6.95 (d, 1 H); 7.14 (t, 1 H);
7.69 (d, 1 H; 8.09 (br s, 1 H. -91 Exanple 111-21 2-Bronmo-N-[4-(
1- napht I])él OXy)Ex%h‘;hE 'hjllouor onet hyl ) phenyl ] acetam de

tert-Butyl 2-[[4-[2-[[2-[(2,5-dimethyl-4-methoxyphenyl)amino]-2-0xoethyl](2-

furanylmethyl)-amino]ethyl]phenyl]thio]-2-methyl-propanoate

98 mg of 1,l1-dimethylethyl 2-[[4-[2-[(carboxymethyl)(2-furanylmethyl)amino]-

15 ethyl]phenyl]thio]-2-methyl-propanoate, 33 mg of hydroxybenzotriazole, 0.09 ml of
triethylamine, 34 mg of 2,5-dimethyl-4-methoxyaniline and 49 mg of N'-(3-
dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride are dissolved in 5 ml of
dichloromethane. The mixture is stirred at room temperature for 20 h and extracted
with | N NaOH, 1 N HCI, water and sat. NaCl solution. The combined organic

20 phases are dried (MgSQO4) and purified chromatographically (dichloromethane/ethyl
acetate 5+1). This gives 48 mg of a viscous oil.

TLC: R¢= 0.65 (dichloromethane/ethyl acetate =10+1).

Example 2-11
25 2-[[4-[2-[[2-[(2,4-Dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)amino]-
ethyl]phenyl]thio]-2-methyl-propanoic acid



FFFN-~~OBr~ OS5 Yield: 80.5%o0f theory ~ HNW (200 Mz, CDC13): 8 =
4.08 (s, 2H); 7.01 (d, 1 H; 7.18 (dd, 1 H; 7.30-7.62 (m 4H); 7.70 (d, 1
H; 7.85-8.17 (m 3H); 8.47 (br s, 1 H. 10 Exanple I11-22

2- Bromo- N- [ 5- chl or 0- 2- ( 2- napht hyl oxy) phenyl ] acetam de Br~ O 15 Yield: 77.9%
‘of theory ~ H-NVR (200 MHz, CDOI3): S = 36D9 (s, 2H); 6.88 (d, 1 H); 7.06
(dd, 1 H; 7.21-7.36 (m 2H); 7.38-7.57 (m 2H); 7.68-7.79 (m 1 H);
7.80-7.95 (m 2H); 8.51 (d, 1 H,; 8.85 (br s, 1 H). -92 Exanple 111-23
N-[2,4-Bis(trifluoronmgyhyl)phenyl]-2-bronbacetamide FFFHF NBr~FF O5
Yield: 28% of theory ' (200 MHz, CDC13): S = 4.10 (s, 2H); 7.80-7.91
(m 2H); 8.50 (d, HH~ , 1 H.

H
N/\n/N
o)

r
\_0

38 mg of tert-butyl 2-[[4-[2-[[2-[(2,4-dimethylphenyl)amino]-2-0xoethyl](2-

furanylmethyl)-amino]ethylJphenyl]thio]-2-methyl-propanoate are dissolved in 5 ml
5 of dichloromethane and treated with 0.27 ml of trifluoroacetic acid. The mixture is

stirred at room temperature for 24 h and co-evaporated with toluene, and the residue

is chromatographed (dichloromethane/methanol 10+1). This gives 33 mg of a

colourless oil.

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R; = 3.38 min ((M+H]" =
10 481).

Example 2-12
2-[[4-[2-[[2-[(2,5-Dimethyl-4-methoxyphenyl)amino}-2-oxoethyl](2-furanylmethyl)-
amino]ethyl]phenyl]thio]-2-methyl-propanoic acid

15
o)
\©\/\ H
N/\n/

x © @)

\d |
30 mg of tert-butyl 2-[[4-[2-[[2-[(2,5-dimethyl-4-methoxyphenyl)amino]-2-
oxoethyl](2-furanyl-methyl)amino]ethyl]phenyl]thio]-2-methyl-propanoate are
20 dissolved in 5 ml of dichloromethane and treated with 0.20 ml of trifluoroacetic acid.

The mixture is stirred at room temperature for 24 h and co-evaporated with toluene,



10 Exanple I11-24 2-Brono- N (2-ethoxy-1-naphthyl)acetamde OBr~ H O 15
Yield: 24% of theory 'H NVR (300 MHz, CDC13): 8 = 1.46 (t, 3H); 4.10-4.30
(m 4H); 7.26-7.30 (d, 1H); 7.36 (t, 1 H; 7.50 (t, 1 H; 7.70-7.87 (m

3H); 8.07 (br s, 1 H). -93 Example I'11-25 i

2-Bromo- N- {5- [ (et hyl sul phonyl ) et hyl ] - 1- npht hyl Yacetanide O, ,ONH O Br 5
Yield: 16% of theory 1H NMR (200 MHz, CDCl 3): 8 = 1.37 (t, 3H); 1.54 (s,
1H); 2.91 (q, 2H); 4.20 (s, 2H); 4.72 (s, 2H); 7.53-7.70 (m 3H); 7.90-8.11

(m 3H); 8.65afBthé residuk. is ]&rcﬁﬁﬁﬁﬁ!a?hdd {dicfloromethane/methanol 10+1). This gives
2- Brono- N-[ 5-chl oro-2-net hyl -4-(trifl uoronet hoxy) phenyl ] acet am de C%l O FO

Br~N \ F H 15 2¥ineg of argeil @hichftumk darkywhen-expesed2o thedtmospbe@. 3) : 8 = 2. 35 (s,
305 4.08 (s, 12 s: Akt It agfedlR BeiVatMaradibit): R, = 3.78 min (M+H]" =
511).
5 'H-NMR (DMSO, 200 MHz): 1.35 (s, 9H); 2.05 (s, 3H); 2.10 (s, 3H); 2.82 (m, 4H);
3.25 (s, 2H); 3.72 (s, 3H); 3.82 (s, 2H); 6.33 (m, 2H); 6.72 (m, 1H); 7.15 (d, 2H,
=0.8 Hz); 7.24 (d, 2H, J=9.8 Hz), including: (m, 1H); 7.62 (m, 1H); 8.88 (broad s,
1H); 12.55 (broad s, 1H).

10 The following exemplary compounds were prepared in a similar manner:
Example 2-13

2-Methyl-2-[[4-[[[(5-methyl-2-furanyl)methyl][2-0x0-2-[(2,4-dichlorophenyl)-
amino]ethyt]Jaminojmethyljphenyl]thio}-propanoic acid

15
74 ) o)
cl cl O S
0 ><U\0H
\©[ /U\/N\/©/

Yield: 343 mg (68%).
'H-NMR: (200 MHz, CDCl3): & = 1.50 (s, 6H, 2xCH3), 2.19 (s, 3H, CHs), 3.38 (s,
20 2H, CH,), 3.78 (s, 2H, CHy), 3.83 (s, 2H, CH,), 4.30 (s, br, 1H, COOH), 5.85 (m,
1H, furanyl-H), 6.16 (m, 1H, furanyl-H), 7.18-7.49 (m, 6H, Ar-H), 8.30 (m, 1H, Ar-
H), 9.68 (s, 1H, NH).
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 3.42 min ((M+H]" =
521)
25



-94 Example I11-27 4-Methyl -1, 3- oxazol e- 5- car bal dehyde oxime CH3 L I ~N. O
‘045 0.50 g (4.50 nmmol ) of 4-nethyl-1, 3- oxazol e-5-car bal dehyde [ prepared
fromthe correspondi ng al cohol CChem Ber. 1961, 1248) by Swern oxidation
(Tetrahedron 34, 1651 ( 1978))] is initially charged in 3 mM of water and
treated with 0.66 g (9.45 nmol) of hydrox§®ami ne hydrochloride in 2 m of
water. 0.68 g (4.95 mmol) of 10 potassium carbonate is then added. After 2
h, the mxture is filtered off with suction and the product is washed with
wat er and dri @kagiplé 2a@ t enperature. The yield is 0.41 g (72. 2% of theory).
"H NVR (200 MHz, O: 8 = 2.21 (s, 3}5—)1); 8.20 (s, 1H); 8.33 (s, 1H); 11.48
(s, 1 H). 15 RxMethyk24[[4-[[HS-methyhd-fyranyDnsethd {2 oixo2- (R fifetrivhlosepheaylBH3 NH2 O
20 4.00 g (31.72 | ) of d-nethvl - : Qxazol e: 5- car bal dehyde oxi ne are
Coitially chanorpFRetine R Q0B RSP emper at ure. 47 70 g
(729.50 mol ) of zinc dust are added in small portions. The m xture is
stirred at roomtenperature for 2 hours and the zinc dust is then filtered
off with suction and washed twi ce w 5 50 m of acetic acid. Under
reduced pressure, the filtrate is €edf/from the sol vent OThe residue is

treated with 20% strengyh agueougssog hydr oxi de sg%l until a pH of

11 is reached. During theNa@ ron, owhi t & cryglaRsPr estpi t@He out. These
nd f ed Of \wi th sucti on.

N ) +Nraresar® freed fromthe sol vent,

are -95 triturated with acetlat e

Under reduced pressure, the i

and the residue is then puritied {}}hromat ographically. This gives 1.34 g
(38"~ of5 theory) of the tit€Ck conpound. 1H NVR (300 MHz, CDCI 3): 8 = 1.5
(s, 2H); "2.15 (s, 3H); 3.83 (s, 2H); 7.73 (s, 1H). 5 Exanple 111-29

Yield: 90 mg (36%)

'H-NMR (200 MHz, CDCl): § = 1.53 (s, 6H, 2xCH3), 2.29 (s, 3H, CH3), 3.75 (s,

2H, CHy), 4.25 (s, 2H, CH»), 4.28 (s, 2H, CHy), 5.95 (m, 1H, furanyl-H), 6.49 (m,
10 1H, furanyl-H), 7.35 (s, 2H, Ar-H), 7.38-7.51 (m, 4H, Ar-H), 9.51 (s, 1H, NH).

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 3.05 min ([M+H]'=

555)

Example 2-15
15 2-Methyl-2-[[4-[[[(5-methyl-2-furanyl)methyl][2-0x0-2-[(2,4,6-
trimethylphenyl)amino]ethyl]amino]methyl]phenyl]thio]-propanoic acid

/ / O
O

20 Yield: 46 mg (26%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 4.18 min ((M+H]" =
494)



1, 1- Di et hyl et hyl 2-[(4-bronophenyl)thioJ-2-ethyl-butanoate Br ~ ~ S O O 10
The synthesis was carried out simlarly to Exanple I1-1 from

4- br onot hi ophenol and 1, 1-di net hyl et hyl 2-bronp- 2- et hyl - but anoat e

[ preparation, for exanple, simlarly to Liebigs Ann. Chem 725, 106-115
(1969); J. Am Chem Soc. 77, 946-947 (1988), and bromi nation with

N- br onosucci nim de or bromne, for exanple simlarly to 15 Tetrahedron
Lett. 1970, 3431; J. Og. Chem 40, 3420 (1975)J. Yield: |15.9% of theory
1H- NVR (300 Mpxanfgibde: b = 0.96 (t, 6H); 1.58-1.74 (m 4H); 7.28-7.35 (m
2H); 7.39-7.46 (m 2H). 20 Exanple 111-30 I, | -Di nethyl et hyl

2- et hyl - 2- [ ( 4-2tMethyl-BHER[[[(Stthétbyl-26itramadmeeshyd] [B-Bovd-[(2 4-dimegwiphenylyy nt hesi s

was carned out s usi t he, conpound from Exanpl e
111-29 as staramw@‘fhﬁﬁ@ﬁ%ﬁmgﬁi@wny%lé%m@we&f 1H NMVR (300 MHz,
CDC13): 8 = 0.96 (t, 6H); 1.64-1.87 (m 4H); 7.60 (d, 2H) 785(d, 2H) ;
10.1 (s, 1 H. Exarrplelll-31tert Butyl 2-ethyl-2-[(4-

[ (2-furyl methyl)am no] met hyl ul phanyl ] but anoa O O S 10 O The
synt hesis was carned out sim I arI y

anple I111-13, usjng the conpound
from ><U\

Yield: 183 mg (41%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 2.80 min ((M+H]" =

481)
10
Example 2-17
2-Methyl-2-[[4-[[[(5-methy]-2-furanyl)methyl][2-0x0-2-[(2,5-dimethyl-4-methoxy-
phenyl)amino]ethyl]amino]methyl]phenyl]thio}-propanoic acid
| C 0
0 O S
0 ><U\OH
LI T
15 H
Yield: 149 mg (67%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 4.10 min ((M+H]" =
511)
20

Example 2-18
2-Methyl-2-[[4-[[[(5-methyl-2-furanyl)methyl][2-0x0-2-[(4-chloro-2-trifluoromethyl-
phenyl)aminolethyl]amino]methyl]phenyl]thio]-propanoic acid



Exanple 111-30 and fiu-furylamne as starting materials. Yield: 83.1% of
‘theory 15 1H NWR (300 MHz, CDC13): 8 = 0.93 (t, 6H); 1.43 (s, 9H;
1.60-1.75 (m 4H); 3.78 (s, 4H); 6.18 (d, 1H); 6.28-6.35 (m 1H); 7.25 (d,
2H); 7.35-7.38 (m 1H); 7.43 (d, 2H). Exanple I11-32 20 tert-Butyl

2-nmet hyl - 2-[4- ({[ (4-met hyl - 1, 3- oxazol - S-yT) sret hyl ] ani no} net hyl ) phenoxy] - pro
panoate O OO ONH -97 1.25 g (4.73 mmol) of tent-butyl

2- (4-fornyl phenoxy) - 2- met hyl propanoate (Exanple 1-4) and 0.64 g (5.67 mmuol)
of 4-nmethyl -1, 3-oxazol -5-yl ) et hyl am ne (Exanple 11128) are together
initially charged ~n 1, 2-dichloroethane. At roomtenperature, 1.50 g (7.09
nmml ) of sodiumtriacetoxyborohydrid re added. The reaction mxture is 5
stirred at roomtenperature for rs/ and then adnmi xedQv th saturated
sodi um bi carbonate sol wion and extr d with et hyI acet te. The organic

phase is dried over ma ul phgt e and --o\ vent under
s puffifie chr hi aI on silica gel
der

reduced pressure. The resi

(di chl or onet hane/ et hanol reduced pressure.

This gives 1.104 g (65% of theor of the t|tIe 10 conmpound. ' H NWMR (200
MHz, CDC13): 8 = 1.45 (s, 9HpF. 1.55 (s, 6H); 2.11 (s, 3H); 3.70 (s, 2H);
3.77 (s, 2H); 6.70-6.90 (m ZI—B 7.10-7.20 (m 2H); 7.29 (s, 1H); 7.7S (br
s, 1 H. 15 The foll owi ng conpounds were obtained simlarly to the
procedure of Exanple 111-32: Exanple I11-33 tert-Butyl 2-(4- {

[ (2- met hoxyet Nyél&laﬁﬁmg](mhyl } phenoxy) 2- rret hyI pr opanoate 20 O O O\ N-O-
Yield: 92.8% of theory (} 32 g I—(D[ 55 (s,
6H): 2. 48 (brLE: M§H)Aceg)nggle(30 aqueous HCl/water gradlent) Rt— 3.48 'min ((M+H]

555)

Example 2-19
2-Methyl-2-[[4-[[[(5-methyl-2-furanyl)methyl][2-0x0-2-[(4-methoxy-2-methyl-
10 phenyl)amino]ethyl]Jamino]methyl]phenyl]thio]-propanoic acid

9,

Yield: 24 mg (18%)
15 LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 2.59 min ((M+H]" =
497)

Example 2-20
2-[[4-[[[2-[(2,5-Dimethyl-4-methoxy-phenyl)amino]-2-oxoethyl](2-methoxyethyl)-
20 amino|methyl]phenyl]thio]-2-methyl-propionic acid



25 2H); 3.35 (s, 3H); 3.54 (t, 2H); 3.77 (s, 2H); 6.75-6.86 (m 2H); 7.19
(d, 2H). -98 Exanple 111-34 tert-Butyl 2-nethyl-2-[4-( {
[ (5-nmethyl -2-furyl)methyl] am no } nethyl)-phenoxy] propanocate O OOI/ O
Yield: 55.1% oftheory 'H- NWVR (300 MHz, CDCl13): 8 = 1.44 (s, 9H); 1.55 (s,
6H); 2.27 (s, 3H); 3.71 (s, 4H); 5.83-5.9%2{m 1 H); 6.00-6.08 (m 1 H);
6.75-6.88 (m 2H); 7.12-7.24 (m 2H). 10 Exanple I11-35 tert-Butyl 2-[(4-{
[ (2- met hoxyet hyl ) am no] net hyl } phenyl ) -sul phanyl]-2-methyl propanoate O O S
\' \\/\O 15 4.00 g ( 14.27 mol) of tert-butyl
2-[(4-fornyl phenyl ) sul phanyl ] - 2- met hyl ppopanoate (Exanplg I1-2) and 1.07 g
( 14.27 mmol) of 2-net h|oxyet hyl am ne arg di ssol ved in 80jjm of
1, 2-di chl or oet hane and,Qaftgk_30 mi n ang after 40 rs dm xed with 20
4.54 g (21.40 mmol) of soY ri adet oxybor offydriyfe. PRe ré&ddtion is
checked by TLC, and ethyl |Q At e d s@f uratlled sodi Gm bi carbonate sol ution
are then added and the prodget I'g~ex cted"WwrA et hyl acetate. The organic
phase is washed with 1 N HC| andHdri ed over nagnesi um sul phate, and the
product is, after distillative renoval of the solvent, purified by silica
gel chromatography (ethyl acetate/cyclohexane 1:1 ). 25 Yield: 2.69 ¢
(55. 6% of theory)

Yield: 60 mg (60%)

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): Ry = 2.15 min ((M+H]" =
5 475).

Example 2-21
2-Methyl-2-[[4-[[[(5-methyl-2-furanyl)methyl][2-0x0-2-[(2,4-bistrifluoromethyl-
phenyl)amino]ethyl]amino]methyl]phenyl]thio]-propanoic acid

10
CF, O S
I \/©/ >
J N
N
H
CF,
Yield: 16 mg (20%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R; = 3.59 min ((M+H]" =
15 589)

Example 2-22

2-Methyl-2-[[4-[[[(5-methyl-2-furanyl)methyl][2-0Xx0-2-[(2-methyl-4-trifluoro-

methoxy-5-chlorophenyl)amino]ethyllaminoJmethyl]phenyl]thio]-propanoic acid
20



-99 5 10 15 20 1H- NWR (300 MHz, CDC13): S = 1.45 (s, 15 H,; 2.96 (t, 2H);
3.37 (s, 3H); 3.72 (t, 2H); 4.13 (s, 2H); 7.52 (s, 4H). The follow ng
conpound was obtained simlarly to the procedure of Exanple I11-35: Exanple
111-36 tert-Butyl 2-nethyl-2- { [4-( { [(4-methyl-1, 3-oxazol -5-yl)nethyl]
amino } nethyl) phenyl]-sul phanyl } proparddate OO S N 'O Yield: 68.8% of
theory "H NWVR (200 MHz, CDC13): 8 = 1.43 (s, 15H); 2.12 (s, 3H); 3.77 (s,
2H); 3.78 (s, 2H); 7.22- 7.33 (m 2H); 7.46 (d, 2H); 7.75 (s, 1H). Wbrking
Examul es 3 Exanple 3-1gtertpButyl 2-] [

[2-[(2, 4-di et hyl phenyl)
am no] net hyl ] phenoxy] - g~
0.50 g (1.25 mmol) of th
of 2,4-dimethylaniline, O.
0.31 g (1.63 nml) of )JIDCXN
and 0.01 g (0.08 mmol ) of 4-

i noCt 2- hyll (2-furanyl nmet hyd)

t hyl - pr opannat \' ON\ ONH - 100
S N (1.88 mmol)

Y I—pgenzot riazol e,

of 4-nmet hyl norphol i ne

are stirred in 30 m of

Yield: 89 mg (81%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 3.36 min ([M+H]* =
5 585)

Example 2-23
2-Methyl-2-[[4-[[[(5-methyl-2-furanyl)methyl][2-0x0-2-[ (2-trifluoromethyl-4-
trifluoromethoxyphenyl)amino]ethyl]Jamino]methyl]phenyl]thio]-propanoic acid

10
F F
74
T ] 0
o) O S
O OH
JN
N
H
F F
F
Yield: 22 mg (34%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R; = 3.52 min ((M+H]" =
15 605)

Example 2-24
2-[[4-[[[2-[[2,4-Bis(trifluoromethyl)phenyl Jamino]-2-oxoethyl}(2-methoxyethyl)-
amino]methyl]phenyl]thio]-2-methyl-propanoic acid

20



5 N, N-di nethyl formam de at OC for 2 hours and then at room tenperature
‘overnight. Water is added and the m xture is extracted with ethyl acetate,
and the organi c phases are then washed with 1 N hydrochloric acid, water,
sat urat ed sodi um bi carbonat e. sol uti on and saturated sodi um chl ori de
solution and then dried over magnesi um suf$éhate. The solvent is distilled
off and the residue is purified by flash 10 chromatography on silica gel
(cycl ohexane/ di chl oroet hane 2:1 -> cycl ohexane/ ethyl acetate 10:1 -> 4:1 ).
Recrystal lizati on from ngheptane gives the target conpoung)in a yield of

78% Melting point: 9@-]91 C 15 Ex Ie32tert But yl
2-[4-[[[2-](2, 4-di rret% e et hylem E‘nyl met hyl ) am
no] met hyl ] phenoxy] - 2- et hy hanoafje O / At 0¥51 g (1.00

i 1.10 mml ) of sodium

t hem adm™xed Wath 0.07 m ( 1.10 mmol)
of i odonethane and then with The m xture is extracted wth ethyl
acetate, the extract is wagf@fl™with water and saturated sodi um chloride
solution and 25 dried over nefnesi um sul phate, the solvent is distilled off
and the residue is purified by flash chromatography on silica gel

(cycl ohexane/ di chl oronet hane 3:1 -> - 101 dichl oronet hane ->

di chl or onet ha t te 15:1 ). Recrystallization from n-pentane
gi ves the taréﬁ‘fl(a %%53%@% n avyi eId of 51° % Melting point: 80 - 81 C. 5

Exanpl e 3-3 t etp3utAdetopithiferio% aha’ec{ue aidv»dateﬁgaydmﬁrmlé 3105 i é?mﬁ]} =
(2-furanyl net hyl)-am no] nethyl ] phenoxy]-2-net hyl -propanoat e OO\ / NN

H 10 5 553).

hydride are stirred for 30 m

Example 2-25
2-[[4-[[[2-[[2,4-Dichlorophenyllamino]-2-oxoethyl](2-methoxyethyl)amino]-
methyl]phenyl]thio]-2-methyl-propanoic acid

N
H

10

Yield: 61 mg (27%).

'H-NMR (300 MHz, CDCl3): 5 = 1.38 (s, 6H, 2xCH3), 2.82 (m, 2H, CH,), 3.23 (s,
15 3H, OMe), 3.32 (s, 2H, CH>), 3.50 (m, 2H, CHy), 3.73 (s, 2H, CH,), 5.28 (s, 1H,

COOR), 7.15-7.48 (m, 6H, Ar-H), 8.35 (m, 1H, Ar-H), 9.90 (s, 1H, NH).

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 2.76 min ((M+H]" =

485).

20 Example 2-26
2-[[4-[[[2-{[2,4-DimethylphenylJamino]-2-oxoethyl ](2-methoxyethyl)amino]-
methyl]phenyl]thio]-2-methyl-propanoic acid



In 5 mM toluene, 0.25 g (0.50 mml) of the conmpound from Exanple 3-1 is

‘treated with 0.30 ml of 2 M borane-di nethyl sul phide solution in

tetrahydrofuran, and the m xture is heated at the boil for 2 hours. The

m xture is then stirred in the presence of 5 m of 2 N sodium carbonate

solution for 1 hour and the organic phase’¥s washed 15 with water and with

saturated sodium chloride solution. The organic phase is dried over

magnesi um sul phate and the solvent is distilled off, and the residue is

then purified using silica gel flash chromatography 0

(cycl ohexane/ di chl or onet hane 3:1 - cl ohexane/ethyl actate 10:1 ). This
i y<ﬁ37% g , CDA3): 8 =

, 3

gives the target conpou J el

1.43 (s, 9 H, 1.55 (s, 6 .15 s H) , (s 20 , 2.73 - 2.87
(m 2 H, 3.09 - 3.22 (m 3. (sN2 B 63 (s, 2 H, 6.12 6.19
(m 1 H, 6.28 - 6.35 (m 1 : 47 Yd, H, .73 - 6.95 (m 4 H, 7.20
(d, 1 H, 7.34 - 7.40 (m 1 H). (ESI 7: 493 [ M+H] +, 985 [2M+H] +. - 102
Exanmple 3-4 2-[4-[ [ [2-[(2, 4- D et hyl phenyl ) am no] - 2- oxoet hyl ]
(2-furanyl met hyl )am no] net hyl ] phenoxy] - 2- met hyl - propi onic acid O HO ~ ~ O

N ONS5 H7. 0%iad(4dm@Q7smp! ) of the conpound from Exanple 3-1 and 35 nl of
trifluoroacetilc acid are stirred at roomtenperature in 35 m of
di chl or onet hand-NMR 200 Mz, CDEk): o+ ¥ Shit(s,i G1,&xEH3),12eh 6f 3IH M), 1228 (se3fldue

o MR L BT TR O TR B
e, 9 ed ovarTaaeen, subRishs, iome Slught b ARy nod DR8] e

di chl or onet hakB/ @00, 1HcNHBte 5 :1 -> 2:1 -> 1:1 ). The gives the target
conpound in a

Comein 1 1Lt 2L S ARG R, - 15 b &

H , 3. 67(s, 2H) 435y5(s, 2H) , 6. 22-6. 36(m 2H) , 6. 88(d, 2H) , 6. 93-7.03(m 2 H), 7.23
(d, 2 H, 7.34-"7.40 (m 1 H, 7.78 (d, 1 H, 8.00 (broad s, 1 H, 9,09
(s, 1 HI0O MS (ESI): 451 [MH +, 901 [2M+H +. 20

Example 2-27
2-Methyl-2-[[4-[[[(2-thiophenyl)methyl][2-0x0-2-[(2-methyl-4-trifluoromethoxy-5-
chlorophenyl)amino]ethyl]amino]methyl]phenyl]thio]-propanoic acid

Fo _F
> o 7] 0
Fo S S
0 OH
N
N
H
15
Yield: 200 mg (99%)
'H-NMR (300 MHz, CDCl;): & = 1.50 (s, 6H, 2xCHj), 2.20 (s, 3H, Me), 3.61 (s, 2H,
CHy), 4.20 (s, 2H, CHy,), 4.48 (s, 2H, CHy), 5.60 (s, 1H, COOH), 7.00 (m, 2H, Ar-H),
20 7.02-7.17 (m, 3H, Ar-H and thienyl-H), 7.36 (m, 3H, Ar-H), 7.50 (m, 2H, Ar-H),
8.00 (s, 1H, Ar H), 8.88 (s, 1H, NH).

LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 3.40 min ((M+H/]" =
587).



The foll ow ng conmpounds are obtained simlarly to the procedure of Exanple
3-4: - 103 Exanple 3-5

2-[4-[[[2-[(2, 4- D net hyl phenyl ) net hyl am no] - 2- oxoet hyl ] (2- f uranyl met hyl ) am
no] rmet hyl ] phenoxy] -2-met hyl -propionic acid OHOO~ O/ N/ ONJS5 Yield:
85% 1H NMR (200 MHz, CDC13): S = 1.46 (s;76-H), 1.92 (s, 3 H), 2.24 (s, 3
H, 2.73 (q, 2 H, 3.00 (s, 3 H, 3.30 (broad s 1 H, 3.63 (d, 2 H, 3.78
(d, 2 H, 6.19 (d, 1 H), 6.30 10 6.40 (m 1 H), 6.74 (d, 2 H, 6.80 - 7.10
(m 5 H, 7.5ZxampléZ-26m 1 H. M5 (ESI): 465 [MrH +, 487 [ MtNa] + Exanpl e

3-6
2- [4 [[[2- [(224Mmhwb2+ﬁm HE(aﬁbiophmyﬁo]e&wziomdfﬁ@-&rrh@uqremnghwmmqmmt hyl ] p
35" Lo (0o AR S R R 3 1 5"
H),255 72(broadm2 ,297-320(broadm2H) 3.46 - 3.78 (m
4H),440(broads - 104 1H) 620- 50(m3H) 6.68 - 6.88 (m 4
H, 7.12 - 7.30 (m 2 F56- . 68 1300(broads 1 H.
F 0
ﬁ 5
F F
5 F

Yield: 80 mg (98%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 3.56 min ((M+H]" =

606).
10
Example 2-29
2-Methyl-2-[[4-[[[(2-thiophenyl)methyl][2-0x0-2-[(2-methyl-4-methoxy-phenyl)-
amino JethylJamino]methyl]phenyl]thio]-propanoic acid
| L 0
0] S S
0] OH
Jn
N
H
15

Yield: 83 mg (83%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): Ry = 2.74 min ((M+H]" =
498).

20



437 [ MrH +, 873 [2M+H +. 5 Exanple 3-7 1, 1-Di net hyl et hyl
-nmet hoxyethyl )[2-[[4-( 1-nethylethyl)-2-(trifluoro
enyl ] am no] - 2- oxoet hyl ] am no] et hyl ] phenoxy] - 2- net hyl - propi onate O
HO~1 NIINO10 0.533 g ( 1.65 mmol) of tert-butyl 2-(4- {
xyet hyl ) am no] nethyl } phenoxy)ﬂ‘rret hyl pr opanoat e ( Exanpl e
-33) isinitially charged in 6 m of dinethylformamde. At room
tenperature, 0.588 g (1.81 mmol) of 2-brono-N-[4
i sopropyl - 2- ( tExample<geet hyl ) phenyl ] acet am de (Exanple 111-17) and 0.152
15 (1.81 mml ) of sodium bicarbonate are added. The m xture is set at 90C

for 2 hours. PrMetwhe[oH[@rfranybmethytlepxeliRatdimeshexyphenydatingdt er i s
added. The m xtu s exhracted.ance with.ethyl acetate and the organic
phase is wash)e%‘y!]%?lé'io]W%@gp&?qyﬂ%gf%rpp%\$odc %“ﬁge wi th saturated sodi um

chl oride solution. The organic phase is dried over sodi um sul phate and
freed fromthe sol vent under reduced pressure. The residue 20 is purified
chromat ographically on silica gel (cy exane/ et hyl acetate 4:1) and the
product is then dried under reduced Thi s gives 885 g (95% of
theory) of the title congound : 1.25 (d, 6H);
| .42 (s, 9H); 1.55 (s, ~6H) ~BH28 (s, 3H);
3.30 (s, 2H); 3.54 (t, 2H; 7.20 (d, 2H);
7.39 (dd, 1 H); 7.45 (d, 1% :

10

=
N—r

> 'GA\_/
oOTN

o

(@]

Yield: 75 mg (60%)
LC-MS: Acetonitrile/30% aqueous HCl/water (gradient): R, = 4.19 min ((M+H]" =
499).

10
Example 2-31
2-[[4-[[[2-[(2-Methyl-4-methoxyphenyl)amino]-2-oxoethyl](2-methoxyethyl)amino]-
methyl]phenyl]thio]-2-methyl-propanoic acid

Hoj><s NHO/ 0
T oy

o) N
H
15

Yield: 65 % of theory

'H-NMR (300 MHz, CDCls): & = 1.51 (s, 6H); 2.18 (s, 3H); 3.34 (s, 3H); 3.37-3.45

(m, 2H); 3.65-3.75 (m, 2H); 3.77 (s, 3H); 3.89 (s, 2H); 4.34 (s, 2H); 6.67-6.78 (m,
20 2H); 7.35-7.44 (m, 3H); 7.52 (d, 2H); 9.05 (s, 1H).



“1-met hyl et hyl)-2-(trifluoronethyl)phenyl]am no]-2

oxoet hyl ] am no] net hyl ] phenoxy] - 2- met hyl - propi onic acid OF F OF OHHO/ ~
~N/ NOO.842 g ( 1.49 mmol) of the conpound from Exanple 3-7 is initially
charged in 10 m of dichl oronethane. At T%mterrperature 10 m of
trifluoroacetic acid are added. The reaction m xture is stirred at room
tenperature for 2 hours. The m xture is then concentrated under reduced
pressure usi NExampdd 213¢ evaporator. The residue is taken up in ethyl
acetate and washed with water, 20% strength sodium acetate sol ution, water

and saturated Zibﬁ[[ﬁﬁ(@kﬂ eArigsthylphenydaminphe-caeethyl] @-patsrysthyaniinel- over
magnesi um sul t he sol vent under reduced pressure. The
product is puBTeﬁ? 3@’% ﬁ ?ga?ﬁﬁﬂlpégﬁ’w A%i 1i ca gel

(di chl or onet hane/ met hanol 30:1) and then dried under reduced pressure. This

gives 0.648 g (85% of theory) of the title conmpound. ~H NVR (200 IHz,

CDC13): 8 =1.26 (d, 6H); 1.55 (s, 6H); 2.81 (4« 2H); 2.91 (sept., 1H);

3.28 (s, 3H); 3.3l (s, 2H); 3.p5 (t, 2H); 3.;8(5, 2H); 6.90 (d, 2H); 7.25
;9

15 Exanple 3-8 2-[4-[[(2-Methoxyet hyl) (2-[[4-(
i f
I

(d, 2H); 7.35-7.49 (m 2H);,&" , 2 (br s, 1H. 20 - 106
Exanple 3-9

2-[4-[[ (2- Met hoxyet hyl ) [ 2-[[ 4- (1- net N<2-
noj] - 2 oxoet hyl ] am no] net hyl ] phenoxy] - 2- net hyl -
OFFOFHOO/ N/ N~x HO 0.4 g (0.78
Exanple 3-7 are dissolved in 4 ml of ethyl acetgje. At 40C, first 8 m of 1
N hydrochBloric acid (in diethyl ether) and then 12 of diethyl ether are
added. The mixture is allowed to stand at 4C for one hour. The 10
precipitated crystals are filtered off wth suction, washed with a m xture
of ethyl acet ytedagmi%difehdyy ether (ratio 1:1 ) and then dried at 40C under

reduced pressyre for 20 hours. This gives 0.362 84. 5% of theorg) of the
title compoundH-NMRNGROMBaE, VRC1DME0) 51 ds,=H); 2212 @, 6H)}3)2.25 ($3H)s 33615,

25200 (m oyl 35 R s TP A Yy 200 e B

10.25 (RQo s, &7 (s,131) .36/, 23); 258 (4. 2199BRI8e (Br sl OH).

or onet hyl ) phenyl ] am
¢ acid hydrochl oride
= conmpound from

Starting materials ITI

Example I11-1
15 tert-Butyl (4-formylphenoxy)acetate

At room temperature, 31.60 g (281.48 mmol) of potassium tert-butoxide and 52.70 g
20 (270.22 mmol) of tert-butyl bromoacetate are added to a solution of 27.50 g
(225.18 mmol) of 4-hydroxybenzaldehyde in 200 ml of dioxane, and the mixture is
heated at the boil overnight. 1 | of water is added, and the mixture is then extracted
with diethyl ether, washed with 1 N sodium hydroxide solution, water and saturated

sodium chloride solution and dried over magnesium sulphate, and the solvent is



1, 1- Di et hyl et hyl

2-[4-[[[2-[(4-cycl ohexyl - 2- net hyl phenyl ) am no] - 2- oxoet hyl ] (2

met hoxyet hyl ) - am no] net hyl ] phenoxy] - 2- met hyl - propi onate 20 OO O/ ~ N/ O
N - 107 0.303 g (0.94 mol) of tert-butyl

2- (4-{[ (2- et hoxyet hyl ) am no] net hyl } phenox¥3j - 2net hyl pr opanoat e ( Exanpl e
[11-33) is initially charged in 5 m of dinethylformmde. At room
tenperature, 0.319 g ( 1.03 nmol) of

2- bromo- N- ( 4011&&19&%;1* F%sﬁ%ma@@my)apﬁlleargae(CQmﬁémh@ -3 lehe1dfoxardnGr 086
g (.03 mol) of 5 sodium bicarbonaté are ad he m xture is stirred at
90C for 2 hounsetatd28:F eadOilor> i Ntgives, iafet teerystallizamed fram pootane,athe tageer i s
added. The m xture extracted with ethyl acetate and the organi c phase is
washed with wﬁ?‘@?o'ﬁ’rﬁﬁi saturated sodi um chl oride solution. The organi c phase
is dried over angj%msul phate and freed fromthe sol vent under reduced
pressure. The residue is purified chromatographically on silica 10 gel

(cycl ohefane/ Mdityng paint 48e 68°A ) and the product is dried under reduced
pressure. This gives 0.464 g (90% of theory) of the title conpound. ~H NWR
(300 MHz, CDC13) 8 =1.20-1.45 (m 14H); 1.50 (s, 6H); 1.70-1.90 (m SH);
2.25 (s, Eéﬁ@"%%}ﬁ (m 1H) 2.80 (t, 2H); 3.25 (s, SH; 3.5 (t, 2H);
3.69 (s, 6.98- 7.06 (m 2H); 7.15-7.25 (m 2H); 7.85 (d,
1 H; 9. 25 (blterBBu@lﬁzé(H)fonﬂ){ﬁhﬂnbﬁy)& inkthylpropanoate

2-[4-[[[2-[(4-Cycl ohexyl - 2- et hyl phenyl ) am no] - 2- oxoet hyl ] (2- met hoxyet hyl ) a
m no] met hyl ] phenoxy] - 2- net hyl - propi oni ¢ aci d hydrochl oride 20 00O/ ~ N/

HO N x HCl 0.398 g (0.72 mml) of the corrpounql) m Exanpl e 3-10 is
initially charged in 5 ml of dichl ororrethane roomtenperature, 5 nl of
trifluoroacetic acid are added. The ure is stirred at room
tenperature for 2 hours. The mxtur oncentrated under reduced
pressurqousing a rotary evapora re5|due is taken - 108 5 10 15

2442 g (200 mmol) of 4-hydroxybenzaldehyde are dissolved in 250 ml of
N,N-dimethylformamide and treated with 27.64 g (200 mmol) of potassium
carbonate. At 100°C, 53.55 g (240 mmol) of tert-butyl a-bromoisobutyrate are added

15 dropwise. The mixture is stirred for another hour, a further 200 mmol of potassium
carbonate and 240 mmol of tert-butyl o-bromoisobutyrate are added and, after
4 hours at 100°C, 11 of water is added. Following extraction with diethyl ether,
washing with 1 N aqgeuous sodium hydroxide solution and saturated sodium chloride
solution and drying over magnesium sulphate, the solvent is distilled off and the

20 residue is purified by flash chromatography on silica gel (cyclohexane ->
cyclohexane/ethyl acetate 20:1 -> 10:1 -> 5:1) and dried under reduced pressure. The
target compound is obtained in the form of colourless crystals in a yield of 42%.
'H-NMR (200 MHz, CDCl3): 8= 1.40 (s, 9 H), 1.62 (s, 6 H), 6.91 (d, 2 H), 7.79 (d, 2
H), 9.88 (s 1H).

25 MS (ESI): 265 [M+H]".

The following compounds are obtained similarly to the procedure of Example III-2:



up in ethyl acetate and washed wth water, 20% strength sodi um acetate
‘sglution, water and saturated sodium chloride solution. The organi c phase
is dried over magnesi um sul phate and freed fromthe sol vent under reduced
pressure. The product is purified chromatographically on silica gel

(di chl or onet hane/ net hanol 30:1). Wth hea8@ng, the residue is dissolved in
di chl oronet hane, 1N hydrochloric acid in diethyl ether is added and

n- hept ane i s added dropw se until the m xture becones slightly turbid. The
product is fi h&gﬁ,@ﬁeﬁﬁ_@ wi th suction, washed with diethyl ether and dried
at 40C under ed pressure. This gives 0.187 g (49% of theory) of the
titl e conpoun@thyl BHANBN{3MENDED); 2-DoByButan®ate 1. 15-1. 47 (m SH); 1.55 (s,
6H); 1.68-1.90 (m SH); 2.25 (s, 3H); 2.36-2.49 (m 1H); 2.85 (t, 2H); 3.28
(s, 3H); 3.30 (s, 2H); 3.52 (t, 2H); 3.72 (s, 2H); 6.87 (d, 2H); 6.99-7.10
(m 2H); 7.25 (d, 2H); 7.80 (d, 1 H; 9.25 (bry, s, 1 H. The follow ng

conpounds were obtained simlarly to t e of Exanples 3-7 and
3-10: Exanmple 3-12 1, 1-Di net hyl et hyl
2-14-[[[2-[[2, 4-bis(trifluoroneth§ ]@' -2-oxoethyl] [(5 20

met hyl - 2- furanyl ) - met hyl ] am no] net hyl ] phenoXy] - - net hyl - pr opi onate O O O/
ON,.O~-~-NFFFFFFYeld 88%of theory \- 109 5 10 'H NWVR (300
MHz, CDC13): 8 = 1.40 (s, 9H); 1.55 (s, 6H); 2.15 (s, 3H); 3.30 (s, 2H);

3. 65 (s,54H); 5.85 (m 1H); 6.12 (d, 1H); 6.81 (m 2H); 7.20 (m 2H); 7.25
(m 1 H; 7.35 (s, 1 H,; 857 (d, 1 H; 9.8 (br s, 1 H. Exanple 3-13
1, 1- Di net hyl eh’quldi 11 1%
2-[[4-1[[2-[] r Q- 2- net onet hoxy &phenyl %iaam nol‘I 2- oxoet hyl
FL (e ot byl - 5 MBI 06 AR A DI el h §Rorva2 Erd B BRLAFA B b omoat o
ONOSCC N F I 0 300 MHz,
CDC13): 8 = éﬁgﬁ‘i“sz%l\h&“gq?lmc%%éﬁoap 1%6%‘%%@%3(855 Blg‘%(( 3H): 3.32
(s, 2H; 3. 73MSS(ESZ)-|)251$M71-H]“($2732EM+NaT (s, 1 H; 7.23-7.31 {m 2H); 7.49
(d, 15 %(I)—I) 7.78 (s, 1 1 H; 9.05 (s, 1 H.

Example I11-4

tert-Butyl 2-[(3-bromophenyl)sulphanyl]-2-methylpropanoat

O
shat
Br
15

Yield: 87%
'H-NMR (200 MHz, CDCL3): & = 1.43 (s, 9 H), 1.45 (s, 6 H), 7.14 — 7.28 (m, 1 H),
7.39 - 7.53 (m, 2 H), 7.67 (t, 1 H).
MS (DCI/NH3;): 348 [M+NH,"].
20



- 110 Exanple 3-14 1, 1- D net hyl - et hyl
2-[[4-[[[2-[[5-chl oro-2-nmethyl -4-(trifluoronethoxy)phenyl]am no] - 2-oxoet hyl
] (2-furanyl met hyl ) am no] net hyl ] phenyl ]t hi o] - 2- net hyl propionate 5 o ly o s |
\'oci FN/ O1/FON~1 FHYield: 85.1%of theory 1H NWVR (300 Mz,
CDC13): 8 =1.39 (s, 9H); 1.41 (s, 6H); 2880 (s, 3H); 3.3l (s, 10 2H); 3.74
(s, 4H; 6.28 (d, 1H); 6.31-6.35 (m 1H); 7.12 (s, 1H); 7.27 (d, 2H); 7.35
7.38 (m 1 H,; 7.48 (d, 2H); 8.31 (s, 1 H; 9.19 (s, 1 H. Exanple 3-15
1, 1- Di net hyl etg4mple I11-5
2-[[4-[[[2-[(2, 4-di met hyl phenyl ) am no] - 2- oxoet hyl ] (2-furanyl 15
met hyl ) ami no] Jmtlhbytyljibﬁefqnmnhem}xybmwlﬂpmaaaﬁate Op S\ OI/ N/I ONH
Yield: 73.4% of theory 20 ~H NVR (200 MHz, CDC13): 8 = 0.95 (t, 6H); 1.41
(s, 9H); 1.55-1.78 (m 4H); 2.26 (s, 3H); 2.28 (s 3H) 3.30 (s, 2H); 3.73
(s, 2H); 3.74 (s, 2H); 6.20-6.38 (m 2H) 69@ 8 (m 2H); 7.28 (d, 2H);
7.35-7.50 (m 3H); 7.75-7.88 (m 1 1]|H). -111 Exanple 3-16
1, 1- D et hyl et hyl
2-[[4-[[[2-[(4-cycl ohexyl -2-met hyl p noj - 2- xoet hyl ) (2
o=
5

Yield: 35%

'H-NMR (300 MHz, CDCls): 5 = 1.4 (s, 9 H), 1.61 (s, 6 H), 7.14 (dd, 1 H), 7.31-
7.35 (m, 1 H), 7.41 (t, 1 H), 7.45- 5.52 (m, 1 H).

MS (DCI/NH3): 282 [M+NH,"].

10

Example III-6

tert-Butyl 2-(3-bromophenoxy)-2-methylpropanoate

o)
o)
Q ﬁ/u\o’k
Br

15

Yield: 21%
'H-NMR (300 MHz, CDCl): & = 1.4 (s, 9H), 1.56 (s, 6 H), 6.74 — 6.83 (m, 1 H),
7.00 - 7.04 (m, 1 H), 7.06 - 7.11 (m, 2H).
MS (DCINH3): 332 [M+NH,"].

20



met hoxyet hyl ) - am no] net hyl | phenyl ] t hi 0] - 2- net hyl - propi onoate 5 O O- OS\ N
/ OHYield: 81.9%of theory ~H NVR (200 MHz, CDC13): 8 = 1.31-1.47 (

18H); 1.70-1.95 (m 6H); 2.20-2.31 10 (m 4H); 2.35-2.51 (m 1 H; 2.82 (t,
2H); 3.28 (s, SH); 3.51 (t, 2H); 3.77 (s, 2H); 7.03 (d, 2H); 7.31 (d, 2H);
7.46 (d, 2H); 7.83 (d, 1 H; 9.24 (s, 1 HB2-Exanple 3-17 1, 1-Di nethyl et hy
2-[[4-[[[2-[[4-( 1,1-dinethylethyl)-2-nmethyl phenyl]am no]-2 15 .

oxoet hyl ] (2- net hoxy- et hyl ) am no] net hyl ] phenyl ]t hi o] - 2- net hyl - pr opi onate O
O- OS\ N/ @Nnpl¥IHLT: 82. 9% of theory 20 1H NWVR (300 MHz, CDA 3): 8 =
.29 (s, 12 H); 1.40 (s, 9H); 1.42 (s, 6H); 82 (t, 2H); 329(5, SH) ;

3.51 (t, 2H); tgtButyls 2H) 2-[#- @@momlmthazmwmdm -2/ )phenaiy)-2-nfetBd- ( d,

1 H; 9.26 (br - 112 5 10 15 Exanple 3-18 1, 1- D net hyl et hyl
2-[[4-[[]2- [[g)réq]alnéatg 2-met hyl -4-(trifluoromethoxy) phenyl ] am no] - 2- oxoet hyl
] (2-furanyl met hyl ) am no] rrethyl]phenyl]thi n] - 2- et hyl - butanoate Oi OS ~ ~ O

gag

Yield: 24%
Melting point: 142 — 143°C

10 Example II1-8
tert-Butyl 2-[(3-formylphenyl)sulphanyl]-2-methylpropanoate

A

15 At —78°C, 30.00 g (90.56 mmol) of the compound from Example I1I-4 are dissolved
in tetrahydrofuran and treated with 36.2 ml of a 2.5 M n-butyllithium solution in
hexane. 13.94 ml (181.12 mmol) of N,N-dimethylformamide are then added. After
30 min, the mixture is warmed to room temperature and stirred for 1 hour. 30 ml of
1 N hydrochloric acid are added, the solvent is distilled off, the residue is extracted

20 with ethyl acetate and the extract is washed with saturated sodium bicarbonate
solution and sodium chloride solution and then dried over magnesium sulphate.
Following flash chromatography on silica gel (dichloromethane), the target
compound is purified by NP-HPLC (cyclohexane/ethyl acetate) and obtained in a
yield of 10%.



N/ O1/F ON-~1 F HYield: 86.8%of theory 'H NVR (200 MHz, CDC13): b =
‘0..94 (t, 6H); 1.41 (s, 9H); 1.55-1.75 (m 4H); 2.30 (s, 3H); 3.31 (s, 2H);
3.73 (s, 2H); 3.75 (s, 2H); 6.24-6.38 (m 2H); 7.12 (s, 1H); 7.26 (d, 2H);
7.36 (d, 1H); 7.44 (d, 2H); 8.3l (s, 1H) 9 19 (s, 1H). Exanple 3-19

1, 1- D net hyl et hyl

2-[[4-[[[2-[[5-ch|oro-2-rrethy|-4-(tr|fluororrethoxy)phenyl]

am no] - 2- oxoet hyl ] ( 2- net hoxyet hyl ) am no] net hyl ] phenyl ] t hi o] - 2- et hyl - pr opi o
nate O O- O S'H MR yoo%HE @0@13\) E=H ng&@Hﬂ 4'6’/%50% Hheioswa W7(7300
Mz, CDC13): 8 = 1.40 (s, 9H); ; t,720 2H):
3.27 (s, 3H); 7304, (H), 2187(d,31H17(98 &Gﬁ(m:al 7, 1000 @H) H)? 11 (s 1H); 7.30

500, Sl 7 24 (5 100 e s e

1-nmet hyl ethyl)-2-(trifluoronethyl)phenyl]am no] 2- oxoet hyl ]
[ (5-met hyl - 2-furanyl ) net hyl ] am no] net hyl ] phenoxy] propi onate F F O\ OO/ ~
N O N 10515 YiERhﬂtplQH%%f theory ~H NVR (400 MHz, CDC13): 8 = 1.25 (d, 6H);

1.40 (s, 9
(s ) tert-Buty %F?j [2- (1 3- dl(OXO 1,3-dihydro-2H-isoindol-2-yl)ethenyl]phenoxy}-2-

methyl-propanoate

| >Zsz

10
In an autoclave, 14.93 g (47.37 mmol) of the compound from Example I1I-6, 10.25 g
(59.21 mmol) of vinylphthalimide, 0.39 g (1.27 mmol) of tris-o-tolylphosphine,
0.07 g (0.32 mmol) [lacuna] and 21.78 g (215.23 mmol) of triethylamine are heated
at 130°C. Water/methanol is added, and the precipitate is then filtered off with
15 suction and recrystallized from cyclohexane/ethyl acetate.

Yield: 66%.
'H-NMR (200 MHz, CDCls): § = 1.40 (s, 9 H), 1.50 (s, 6 H), 6.73 (dd, 1 H), 6.86 -
6.93 (m, 1 H), 7.16 (t, 1 H), 7.21-7.34 (m, 2 H), 7.43 (d, 1 H), 7.80 — 8.00 (m, 4 H).
MS (DCI/NH3): 425 [M+NH,'1.

20



3H); 2.88 (sept., 1 H; 3.25 (s, 2H); 3.15 (m 4H); 5.85 (m 1 H); 6.10 (d,

'14H); 6.81 (d, 2H); 7.21 (d, 2H); 7.35 (m 1 H; 7.43 (m 1 H); 8.15 (d, 1
H; 9.67 (s, 1 H. Exanple 3-21 1, 1-Di net hyl et hyl
2-[4-[[[2-[(2-ethoxy-1-napht hal enyl ) am no] - 2-oxoethyl] [(5

‘met hyl - 2-furanyl ) -methyl] anino] nethyl]-pBfhenoxy] - 2- net hyl - propi onate O O O
NIOOHNO, VYield: 95%of theory 20 1H NVR (200 MHz, CDO 3): 8 = 1.30 (t,
3H); 1.43 (s, 9H); 1.54 (s, 6H); 2.25 (s, 3H); 3.44 (s, 2H); 3.78-3.82 (m
4H); 4.15 (q, Eaaa}nléxﬁ&os 94 (m 1H); 6.15-6.18 (m _ - 114 1H); 6.84 (d,
2H); 7.20-7.3 m 4H); 7.45 (t, 1H); 7.65 d, 1H); 7.75-7.85 (m 2H); 9.05
(br s, 1 H). Eemla;ut)é 3- 222-5{33[2&(-113|-d191(¢‘r}u3edlh)ﬂr0ZZHfQDhl}dbl-Z—-yl)dthb’l]Phenoxy} -2-

[ (S- net hyl - 2- furﬁayl%matlll] [ 2-ox0-2-[( 5, 6, 7, 8

t et rahydro- 1- ﬁ%ﬁS ‘?%arri noj et hyl]arri noj et hyI]phenoxy]-propi onate O O
Ol / NOOHN 10 Yield: 91 %of theory '"H NVR (300 MHz, CDC 3): 8 = 1.40
(s, 9H); 1.55 (s, 6H); 1.70-1.95 (m 4H); 2.20 (s 3H); 2.65-2.82 (m 4H);
3.24 (s, 2H); 3.67 (s, 4H); 586 90 Ym 1H) 10-6.14 (d, 1 H);
6.78-6.93 (m 3H); 7.08 (t, (d, 89(d 1 H,; 9.20 (br s,
1H. N

>

5
15.00 g (36.81 mmol) of the compound from Example II-9 are dissolved in 200 ml
of tetrahydrofuran and stirred overnight in a hydrogen atmosphere under atmospheric
pressure in the presence of a suspension of 2.00 g (2.16 mmol) of Wilkinson’s
10 catalyst in 40 ml of ethanol. Two flash chromatographies on silica gel

(cyclohexane/dichloromethane 10:1 -> cyclohexane/ethyl acetate 10:1 -> 5:1 and

cyclohexane -> cyclohexane/dichloromethane -> dichloromethane) give the title

compound in a yield of 64%.

'H-NMR (200 MHz, CDCls): 8 = 1.45 (s, 9 H), 1.52 (s, 6 H), 2.85 —3.00 (m, 2 H),
15 3.82-3.95 (m, 2 H), 6.65 — 6.80 (m, 2 H), 6.88 (d, 1 H), 7.15 (t, 1 H), 7.62 - 7.76 (m,

2H),7.77 - 7.89 (m, 2 H).

MS (ESI): 432 [M+Na'], 841 [2M+Na'].

Example III-11
20 tert-Butyl 2-(4-aminophenoxy)-2-methylpropanoate



15 Exanple 3-23 | , |-D nethyl et hyl

‘2-14-[[[2-[(2, 4-di chl or ophenyl ) am no] - 2- oxoet hyl ] ( 2- met hoxy

et hyl ) am no] net hyl ] - phenoxy] - 2-met hyl -propionate OCl OOHO~ N1 N~ 1
Cl v 20 Yield: 87% of theory -115 1H NVR (300 MHz, CDC13): 8 = 1.39 (s,
‘9H); 1.53 (s, 6H); 2.81 (t, 2H); 3.24 (s;83H); 3.29 (s, 2H); 3.51 (t, 2H);
3.70 (s, 2H); 6.80 (m 2H); 7.10-7.30 (m 3H); 7.38 (d, 1 H); 8.42 (d, 1
H; 9.93 (br s, 1 H. 5 Exanple 3-24 1, 1-Di net hyl et hyl

2-[4- [ [ (2- met hexgres (@39!5D[rembl)4f thelconaihd EoaN kAl T8-7(dré dfsk190&din 25 ml of
net hyl ) phenyl ] ami no] - 2- oxoet hyl | anmi no] et hyléyhenox ] - 2- net hyl - propi onate O
FF o F o i | ethanoland, with/1R04-ml(247.49 mmcd)wf daiazu%hmtgfhemé@t the bl fvR

S0, 3 30 (s, Sgnd temgigen & Soqu esgaci 513 RO oBicarelig e Rseaate] oy

(7d132L7H)21'5 ( m a§d IGl)ashea @ﬁh Eﬁllanél dﬁ)i thg ﬁﬂpaté ts co]acé'r')tratezi thZi tKe15 dﬁut@ﬁrkvl%waln%ﬁ e66
3- 25 1, 13[] netdiqtlhsdtcttbrer ThlS solutlon 1s washed thh 1N sodlum hydrox1de soiutlon and

oxoet hyl T ( 2 kORI SHOHOE FBEAYR Pk enaLgycramRBERYIR pAIcl T solvent
is removed, giving the title compound in a yield of 87%.

Melting point: 87 - 88°C.
10 The following compound is obtained similarly to the procedure of Example II-11:

Example IT1-12
tert-Butyl 2-[3-(2-aminoethyl)phenoxy}-2-methylpropanoate

O%/O(

15 NH,

Yield: 70%
'H-NMR (200 MHz, CDCly): & = 1.31 (broad s, 2 H), 1.44 (s, 9 H), 1.56 (s, 6 H),
2.69 (t, 2 H), 2.94 (t, 2 H), 6.64 — 6.75 (m, 2 H), 6.81 (d, 1 H), 7.15 (t, 1 H).

20 MS (EI): 279 [M ).



2000/ 1 0HO~1 N11 N~1 OS-O0O0 - 116 Yield: 91 % of theory
"1H NMR (200 MHz, CDC13): 8 = 1.20-1.37 (m 12H); 1.5S (s, 6H); 2.83-2.94
(m 4H); 3.22 (s, 3H); 3.39 (s, 2H); 3.55 (t, 2H); 3.77 (s, 2H); 4.77 (s,
2H); 6.81 (d, 2H); 7.15-7.30 (m 2H); 7.50-7.70 (m 3H); 7.91 (d, 1 H);
8.12 (d, 1 H; 8.22 (d, 1 H; 10.18 5 (br88- 1 H). Exanple 3-26
1,1-Dinethylethyl 2-methyl-2-[4-][ [ [2-] [4-(

1-net hyl et hyl)-2-(trifl uoronethyl)

phenyl ] am no] -ngaﬂiiﬂ@[nng,) [ (4- met hyl - 5- oxazol yl ) net hyl ] am no] net hyl ] phenoxy]
10 propionate NF\ FO~~F OO/ | NONYield: 83.5%o0f theory 15

'H NVR (300 Meerr-Bond2ay: {[@-furgln@thyDdmistinethyl pberaxy)-3tipsthylpgpagaate 6H) ; 2. 10

(s, 3H); 2.85-3.00 (sept., 1H); 3.28 (s, 2H); 3.66 (s, 2H); 3.75 (s, 2H);
6.82 (d, 2H); 7.20 (d, 2H); 7.3 8 (dd, 1 H); 7.40-7.45 (m 1 H; 7.75 (s, 1
H; 8.14 (d, 1 H; 9.45 (br s, 1 . Exanpl e 3-27 20 1, 1- D net hyl et hyl
2-14-[[[2-[[2,4-bis(trifluorometh I)plqenyl am no] - 2-oxoethyl] [(4
met hyl - 5- oxazol yl ) - met hyl | am SEROX Y] - 2- e -propionate N O O O
~N11 O_F Hﬂ

O

5
20.00 g (75.67 mmol) of the compound from Example ITI-2 and 7.35 g (75.67 mmol)
of 2-furfurylamine are stirred at room temperature with 24.06 g (113.50 mmol) of
sodium triacetoxyborohydride in 350 ml of 1,2-dichloroethane for 5 hours. Saturated
sodium bicarbonate solution and ethyl acetate are added to the reaction mixture. The
10 organic phase is dried over magnesium sulphate and the solvent is distilled off, and

the residue is then purified by flash chromatography on silica gel (cyclohexane ->

cyclohexane/ethyl acetate 10:1 -> 2:1). The target compound is obtained in a yield of

72%.

'H-NMR (200 MHz, CDCl3): 8 = 1.61 (broad s, 1 H), 1.44 (s, 9 H), 1.55 (s, 6 H),
15 3.71 (s, 2 H), 3.77 (s, 2 H), 6.17 (d, 1 H), 6.26-6.36 (m, 1 H), 6.70 — 6.88 (m, 2 H),

7.18 (d, 2 H), 7.32-7.40 (m, 1 H).

MS (ESI): 346 [M+H]".

Example II1-14
20 tert-Butyl 2-{4-[(2-furylmethyl)amino]phenoxy}-2-methylpropanoate

Q_\”Qﬂio/k

4.79 g (19.06 mmol) of the compound from Example III-11 and 1.83 g (19.06 mmol)
25 of furfural are dissolved in 80 ml of 1,2-dichloroethane and, in the presence of 6.06 g
(28.59 mmol) of sodium triacetoxyborohydride, stirred at room temperature for

5 hours. Saturated sodium bicarbonate solution and ethyl acetate are added to the



- 117 Yield: 79.5% of theory "H NVR (300 MHz, CDCl13): 8 = 1.40 (s, 9H);
“1.55 (s, 6H); 2.11 (s, 3H); 3.30 (s, 2H); 3.68 (s, 2H); 3. 6 (s, 2H); 6.81
(d, 2H; 7.18 (d, 2H); 7.70-7.80 (m 2H); 7.86 (s, 1 H); 8.56 (d, 1 H;
9.71 (br s, 1 H. 5 Exanple 3-28 1,1-Dimethylethyl 2-[4-[[[2-[[4-(

1, 1-di met hyI et hyl ) - 2- met hyl phenyl ] ami no] =87 -
oxoet hyl ] (2- met hoxy- et hyl ) am no] net hyl ] phenoxy] - 2- net hyl - propi onate O O O H

O~1 N1IN O 10 Yield: 81 %of theory 1H NWVR (300 MHz, CDC13): 8 = 1.30
(s, 9H); 1. 40réa§mor9|§ﬂolutlén SPhd %rgafﬁl'@ Bha"se3§ drfed 3Ybr md 1u(rﬁ 1sul%|ﬂ)we ahd2the( S,
5H); 3.50 (t, 2H); 0 (s, 2H); 2H); 7.15-7.25 (m 15 4H); 778

(d, 1H; 9.30 sc(lbcntss dIBH)led off, aud_ihe rEsaelmpisetth pgnfﬁeclbjaﬂmh hlyrloatatqgtaphy on
2 L2 2 b oo b e TR 16 SR L2 e e,
l(_lsN FQED - E ES ke (y'éloﬁeﬁn@)eﬁlyl Q&%té’flog;'eﬁfdarg& MR oLAPR Metined G yidid o 78941 39
'H-NMR (200 MHz, CDCls): & = 1.46 (s, 9 H), 1.48 (s, 6 H), 3.80 (broad s, 1 H),
4.26 (s, 2 H), 6.21 (d, 1 H), 6.25-6.35 (m, 1 H), 6.50-6.61 (m, 2 H), 6.72-6.85 (m, 2
H), 7.30 —7.39 (m, 1 H).

MS (DCUNH3): 332 [M+H'], 349[M+NH,"].

10 Example III-15
tert-Butyl 2-[4-[[(2-ethoxy-2-0xoethyl)(2-furanylmethyl)amino]methyl]phenoxy]-2-

methyl-propanoate

*&@JD

oo/\

15
18.14 g (52.50 mmol) of the compound from Example I1I-13, 11 ml of triethylamine
and 1.10 g (2.97 mmol) of tetra-n-butylammonium iodide are initially charged in
200 ml of tetrahydrofuran and treated with 8.77 ml (78.75 mmol) of ethyl
bromoacetate, and the mixture is stirred at room tempeature for 1 hour and at 60°C

20 for 2 hours. Water and ethyl acetate are then added to the mixture and the mixture is
washed with saturated sodium chloride solution and dried over magnesium sulphate,
and, after removal of the solvent, the residue is purified by flash chromatography on
silica gel (cyclohexane/dichloromethane 4:1 -> cyclohexane/ethyl acetate
10:1 -> 5:1). The yield of target compound is quantitative.

25 'H-NMR (300 MHz, CDCL): § = 1.26 (t, 3 H), 1.43 (s, 9H), 1.55 (s, 6 H), 3.30 (s, 2
H), 3.71 (s, 2 H), 3.83 (s, 2 H), 4.15 (q, 2 H), 6.19 (d, 1H), 6.28-6.34 (m, 1 H), 6.77 -
6.85 (m, 2 H), 7.22 (d, 2 H), 7.35-7.41 (m, 1 H).



3H); 3.33 (s, 2H); 3.52 (t, 2H); 3.71 (s, 2H); 6.80 (d, 2H); 7.18 (d, 2H);
'7.78 (d, 1 H; 10 7.84 (s, 1 H,; 860 (d, 1 H; 9.98 (br s, 1 H. Exanple
3-30 1, 1- Di et hyl et hyl

2-[4-[[[2-[[2,4-bis(trifluoronethyl)phenyl]an no]-2-oxoethyl] (2

‘fur anyl met hyl ) - ani no] net hyl ] phenoxy] - 2- ne$hyl - propi onate 15 0 | \~ OO\ O
FN/ FON\ HF FFF Yield: 84%of theory - 119 5 10 15 'H NWR (300
MHz, CDCI3): 8 = 1.40 (s, 9H); 1.55 (s, 6H); 3.30 (s, 2H); 3.65 (s, 2H);
3.75 (s, 2I—I),1\@saf,s[§43@ MmH]IH) 6.30-6.38 (m 1H); 6.82 (d, 2H); 7.18 (d,
2H); 7.36-7.39 1H); 7.75 (d, 1 H); 7.90 (s, 1H); 8.60 (d, 1 H); 9.82
(br s, 1H). Exarrple33111D|rretherthyI

2-[[4-[[[2 [[ 4- bi s{trifl uoronmethyl)phenyl]am no]-2-oxoethyl] (2

f ur anyl net hyl xam%f Ethyl ] phenyl ] t hi o] - 2- met hyl - propi onate OO OF N ~ F
ON

tert-Butyl 2-[4-[[(carboxymethyl)(2-furanylmethyl)amino]methyl]phenoxy]-2-
5 methyl-propanoate

/k\o&o\@/ KQ

22.01 g (51.00 mmol) of the compound from Example III-15 are stirred at 80°C in

10 785 ml of ethanol in the presence of 6.12 g (153.00 mmol) of sodium hydroxide for
1 hour. The solvent is distilled off and water is added, and the mixture is then
acidified using 1 N hydrochloric acid and extracted with ethyl acetate. The extract is
then washed with water and saturated sodium chloride solution and dried over
magnesium sulphate. The amount of solvent is reduced and the product is then

15 filtered off with suction and dried, giving the target compound in a yield of 74%.
Melting point: 152 - 155°C

Example I11-17
2-Bromo-N-[4-isopropyl-2-(trifluoromethyl)phenyl]acetamide
20

F—d—F
H
N

5 Y

O

50 g (246.06 mmol) of 4-isopropyl-2-(trifluoromethyl)aniline and 27.39 g
(270.66 mmol) of triethylamine are initially charged in 1000 ml of dichloromethane.



HF F F Yield: 92% of theory 1H NVR (300 MHz, CDCI 3): 8 = 1.40 (s, 9H);
1.45 (s, 6H); 3.31 (s, 2H); 3.74-3.80 (m 4H); 6.25 (d, 1H); 6.30-6.38 (m
1H); 7.22-7.40 (m 3H); 7.50 (d, 2H); 7.78 (d, 1 H); 7.90 (s, 1 H,; 8.61
(d, 1 H; 9.78 (br s, I H. The foll owi ng conpounds were obtained simlarly
to the procedure of Exarrple 3-8: Exanpl e 8232
2-14-[[[2-[[2,4-Bis(trifluoronethyl)phenyl]am noj]-2-oxoet hyl ]

[ (5-met hyl -2-furanyl) 20 net hyl ] am no] net hyl ] phenoxy] - 2- met hyl - pr opi oni ¢
acid - 120 APOHS O 44, 63?(27@66‘1111%\1) of%rcﬁn&ac&ngEm%‘ﬂ@lcﬂsso&»’éd%@z@b nhIf§or y
~H NMR (300 MHz, CDC13) (s, 6H) 3H) : 3.69

(s, 5 2H; 3. amhkogqmahgne Ere%}(ddéd 8®p€vmqe Ith)mxherells s(ld¢d at nefpm t@m@@raﬁlr@&)r( m
2H) ; 7 29 7 S%EPé reactlon ggxtur]é I_Q then extrfgcted suc@eéswel}? w&h 'water, H)
[[[2 [[ﬁy&;aém&@c 2l tWitdr; 4atubdiéd |sHALAIBIAMEYIR NS IR Thd A atdr %%et hyl

10

| - 55 ox azoﬂgyhl):npﬂtabg/hi aimied ojvee tshgliujp heltphht):tatndo]heZsaiminyk -rpmop¢d mhderaci d

NHOCI F/ / O\/F ~FHY|eI 62. 8% of theo H NVR (200
. Beuu Rresgue. %,bﬁ: residye ig Spur&]qfi c og?gto(ggaph l g‘ig5pr@guct is

recrystallized from cyclohexane/n-pentane, filtered off with suction and dried under
reduced pressure at 40°C for 20 hours. This gives 32.45 g (41% of theory) of the title
compound.

10 'H-NMR (300 MHz, CDCl;): & = 1.25 (d, 6H); 2.95 (sept., 1H); 4.05 (s, 2H); 7.45 (d,
1H); 7.49 (s, 1H); 8.02 (d, 1H); 8.50 (br s, 1H).

Example I11-18
2-Bromo-N-(4-tert-butyl-2-methylphenyl)acetamide
15

0]
Br\)J\N
H

5.5 g (33.69 mmol) of 4-tert-butyl-2-methylaniline and 3.75 g (37.06 mmol) of
triethylamine are initially charged in 150 ml of dichloromethane. At 0°-5°C, 7.48 g
20 (37.06 mmol) of bromoacetyl bromide, dissolved in 90 ml of dichloromethane, are
added dropwise, and a light-brown precipitate is formed. The mixture is stirred at
room temperature overnight. 150 ml of ethyl acetate are then added to the reaction
mixture, which is extracted successively with water, 1 N hydrochloric acid, water,
saturated sodium bicarbonate soluton and water. The organic phase is dried over
25 magnesium sulphate and freed from the solvent under reduced pressure. The residue
is purified chromatographically. The product is recrystallized from ethyl acetate and
n-pentane, filtered off with suction and dried under reduced pressure at 40°C. This

gives 6.53 g (68% of theory) of the title compound.



2H); 3.74 (s, 2H); 3.77 (s, 2H); 7.11 (s, 1 H; 7.20-7.30 (m 2H); 7.49 (d,
2H); 7.80 (s, 1H); 8.28 (s, 1H); 9.04 (s, 1H). - 121 Exanple 3-34
2-[[4-[[[2-[[5-Chl oro-2-met hyl -4-(trifl uoronmet hoxy) phenyl ] am no] - 2- oxoet hyl
1(2 furanyl net hyl ) am no] met hyl ] phenyl ] t hi o$-2- met hyl - propionic acid 0 HO S
| ~OC FN/ OFON-~1 FH5Yield: 9809% of theory 'H NVR (300 Mz,
CDA3): 8 =1.46 (s, 6H); 2.28 (s, 3H); 3.32 (s, 2H); 3.75 (s, 4H); 6.30
(dd, 2H); 7.10 (s, 1 H; 7.29 (d, 2H); 7.36 (d, 1 H; 7.48 (d, 2H); 8.27
(s, 101H);9]I@M(R51 - 3-

2-[[4-[[[2-] 2H4 Dnétoﬁ%ﬁe%lé)ggﬁag? %Ig<)033h()§l??)24f (an2 )r’nat2h % thho]
met hyl ] phenyl J1H)j 125 ad, dH)y7.7 l6dit 1dHoBOS flmis IH). O HO S ~ O N /) O N H Yield:
96. 6% of theory 1H NWR (300 MHz, CDCI 3): 8 = 0.97 (t, 6H); 1.60-1.90 (m

4Hj; 2.25 (s, 3H); 2.28 20 (s, 3H); 3.31 (s, 2H); 3.73 (s, 2H); 3.74 (s,

2H): 6.26 (d. 6. 35 1 6. 95-7. 05 oH): 7.29 (d, 2H):
7Hé7 (d, 1(H) Ek?mféemzﬁ 7(?0 (dH)l H: 9.03 (gm K ( K

2- Bromo-N-(4-cyclohexyl 2-methylphenyl)acetamide

H
N
\n/\Br
0]
Yield: 41.0% of theory

10 'H-NMR (200 MHz, CDCl3): 8 = 1.20-1.50 (m, SH); 1.65-1.95 (m, SH); 2.28 (s, 3H);
2.35-2.55 (m, 1H); 4.07 (s, 2H); 7.00-7.13 (m, 2H); 7.69 (d, 1H); 8.05 (br s, 1 H).

Example IT1-20
2-Bromo-N-(5,6,7,8-tetrahydro-1-naphthalenyl)acetamide

0]
/U\/Br
N
H
Yield: 95.6% of theory

'H-NMR (200 MHz, CDCl3): & = 1.70-1.90 (m, 4H); 2.55-2.70 (m, 2H); 2.75-2.85
20 (m, 2H); 4.08 (s, 2H); 6.95 (d, 1H); 7.14 (t, 1H); 7.69 (d, 1H); 8.09 (br s, 1H).

15



1 H. - 122 Exanple 3-36

2-[[4-[[[2-[[5-Chl oro-2-nethyl-4-(trifluoronmethoxy)phenyl]am no] - 2-oxoet hyl
] (2 furanyl met hyl)am no] net hyl ] phenyl ]t hi o] - 2- et hyl - butanoic acid 5 OHO S
I\ O Ad FN/ O1/F\ I TF ONHYield: 90.9% of theory 'H NVR (300 Mz,
CDC13): 8 = 0.96 (t, 6 H); 1.58-1.87 (m -8Hr; 2.28 (s, 3H); 3.31 10 (s,
2H); 3 .73 (s, 2H); 3 .76 (s, 2H); 6.26 (d, 1 H); 6.3 0-6.3 6 (m 1 H;
7.10 (s, 1 H; 7.27 (d, 2H); 7.34-7.40 (m 1H); 7.45 (d, 2H); 8.28 (s, 1H);
9.16 (s, 1H). ﬁmﬁlbm&ﬁ?

2-[[4-[[[2-[[5-Chloro-2-methyl -4-(trifl uoromethoxy)phenyl ] am no] - 2- oxoet hyl
](2 15 net hox)ZeBIWIlC)-thﬁ4r(d}WﬁWl%uhéﬁmﬂmmmmﬂ)Mnﬂ%wpnnm onic acid O O~
HOSI \' I N/ OFF( ON\ FHYield: 83.9%o0of theory 20 'H NWR (200 M1z,
CDC13): 8 = 1.46 (s, 6H); 2.27 (s, 3H); 2.84 (t, 2H); 3.27 (s, 3H,; 3.31
(s, 2H); 3.50 (t, 2H); 3.77 (s, 2H); 7.1¢ (br s, 1H); 7.31 (d, 2H); 7.48
(d, 2H);

8.24 (s, 1H; 9.43 (s, 1H. p—LF
j )~
Br/\n/N °
° &

5
Yield: 80.5% of theory
'H-NMR (200 MHz, CDCL): & = 4.08 (s, 2H); 7.01 (d, 1H); 7.18 (dd, 1H); 7.30-7.62
(m, 4H); 7.70 (d, 1H); 7.85-8.17 (m, 3H); 8.47 (br s, 1H).

10 Example I11-22
2-Bromo-N-[5-chloro-2-(2-naphthyloxy)phenyl]acetamide

H
N
Br/\n/
O o

15 Yield: 77.9% of theory
'H-NMR (200 MHz, CDCl3): & = 3.99 (s, 2H); 6.88 (d, 1H); 7.06 (dd, 1H); 7.21-7.36
(m, 2H); 7.38-7.57 (m, 2H); 7.68-7.79 (m, 1H); 7.80-7.95 (m, 2H); 8.51 (d, 1H); 8.85
(brs, 1H).



-123 Exanple 3-38 2-Methyl -2-[4-[[[2-[[4-(
“1-met hyl ethyl)-2-(trifluoronethyl)phenyl]am no]-2 oxoethyl]

[ (5- et hyl - 2-furanyl ) met hyl ] am no] et hyl ] phenoxy] -propionic acid 5 F F O\
OO/ ~N/ HONYield: 91%of theory ~H NVR (200. M\Hz, CDC13): 8 = 1.25 (d,
6H); 1.55 (s, 6H): 2.17 (s, 3H); 2.91 (seP?-, 10 1 H); 3.28 (s, 2H); 3.7

(s, 4H); 5.80-5.90 (m 1 H); 6.13 (d, 1 H; 6.90 (m 2H); 7.17 7.30 (m
2H); 7.32-7.47 (m 2H); 8.12 (d, 1H); 9.55 (br s, 1H). Exanple 3-39
2-[4-[[[2-[ (2 Exafpiey 1A-232pht hal enyl ) am no] - 2- oxoet hyl ] [ (5- met hyl - 2-fur anyl)
15 net hyl ] am no] et hyl | phenoxy] - 2-nmet hyl -propionic acid OOHHO/ I ~ /N
N ~O O Yiel dN- %B@s(trtfﬁt@mrpet Pphen)iR-framoacdemideDC13) : 8 = 1.25-1.32 (t,
3H); 1.60 (s, 3H); 2.25 (s, 3H); 3.45 (s, 2H); 3 .82 (s, 4H); 4.15 (quart.,
2H); 5.94 (m 1 H); 6.17 (d, 1 H); 6.90-7.00 (m 2H); 7.23-7.46 (m SH);
7.60-7.70 (m 1 H); 7.75-7.80 (m 2H); 9.05(br s, 1 H. - 124 Exanple
3-40 2-Methyl -2-[4-[[[(5-nethyl -2-furany.){rABt hyl ]

[ 2- ox0-2-[(5,6,7,8-tetrahydro-1 F
napht hal enyl ) am no] et hyl ] am no] net hyI]p%n pr ¢pi oni ¢ aci d

Br

O

Yield: 28% of theory
'H-NMR (200 MHz, CDCl;): 5 = 4.10 (s, 2H); 7.80-7.91 (m, 2H); 8.50 (d, 1H); 8.80
(br s, 1H).

10 Example III-24
2-Bromo-N-(2-ethoxy-1-naphthyl)acetamide

0
NP\
)
O

)

15 Yield: 24% of theory
'H-NMR (300 MHz, CDCls): & = 1.46 (t, 3H); 4.10-4.30 (m, 4H); 7.26-7.30 (d, 1H);
7.36 (t, 1H); 7.50 (t, 1H); 7.70-7.87 (m, 3H); 8.07 (br s, 1H).



OO/ ~NHO~ NS5 Yield: 76% of theory 'H NVR (300 MHz, CDCl13): 8 = 1.55
(s, 6H; 1.75-1.95 (m 4H); 2.20 (s, 3H); 2.36 (t, 2H); 2.78 (t, 2H); 3.30
(s, 2H); 3.69 (s, 4H); 5.89 (m 1H); 6.12 (d, 1H); 6.83-6.94 10 (m 4H);
7.09 (t, 1 H; 7.20-7.32 (m 1 H; 7.85 (gl3= 1 H; 9.15 (s, 1 H. Exanple
'3-41 -7 -

2-14-[[[2-[(2, 4- D chl orophenyl ) am no] - 2- oxoet hyl ] ( 2- net hoxyet hyl ) am no] net h
yl'] phenoxy]-2-nethyl-propionic acid 15 OC OOHHO~/ Cl OYield: 69%
of theory 1H Mgz CDCIB) S:155(s 6H); 2.82 (t, 2H) 3.28 (s,
3H); 3.00 (s, 20 2H); 3.54 (t, 2H); 3.75 (s, 2H); 6.90 (m 2H); 7.18-7.36
(m 3H): 7.392Btomp-Wp{5- [Sethﬂsulnhonylameﬂwl]el}nemhthﬁ}acﬁa)mchxarrpl e 3- 42
2-[4-[[(2-Met hoxyet hyl )[ 2-[[ 4- (1- napht hal enyl oxy)-2-(trifl uoronethyl)phenyl
] 25 am no] - 2- oxoet hyl ] am no] net hyl ] phenoxy] - 2- met hyl - propi oni ¢ acid -

125 510 OOOHO~ NO o o
S\/
NH
O
Br
5

Yield: 16% of theory
'H-NMR (200 MHz, CDCl;): & = 1.37 (t, 3H); 1.54 (s, 1H); 2.91 (q, 2H); 4.20 (s,
2H); 4.72 (s, 2H); 7.53-7.70 (m, 3H); 7.90-8.11 (m, 3H); 8.65 (br s, 1H).

10 Example IT1-26
2-Bromo-N-[5-chloro-2-methyl-4-(trifluoromethoxy)phenyl]acetamide

Cl

o OYF
Br\/u\ F

N
H

15 Yield: 84.0% of theory
*H-NMR (200 MHz, CDCl3): 8 = 2.35 (s, 3H); 4.08 (s, 2H); 7.18 (s, 1H); 8.05-8.20
(m, 2H).



Yield: 74%of theory FFHN/ I O/ / 1 ~HNW (300 MHz, DMSO: 8 = 1.45

(s, 6H); 2.72 (t, 2H); 3.18 (s, 3H); 3.25 (s, 2H); 3.47 (t, 2H); 3.68 (s,

2H); 6.78 (d, 2H); 7.10 (d, 1H); 7.21 (d, 2H); 7.28 (dd, 1 H); 7.40 (d, 1

H; 7.48-7.66 (m 3H); 7.80 (d, 1 H); 7.90 (d, 1 H; 805 (t, 2H); 9.60 (br
1 H. Exanple 3-43

(7))

2-[4-[[[2-[[5-[ (Et hyl sul phonyl ) met hyl ] - 1- napht hal enyl ] am no] - 2- oxoet hyl ] (2
met hoxyet hyl ) am no] et hyl ] phenoxy] - 2- net hyl - propionic acid OO/ | OH HO\
~ NN\ | ~ smag IIYixg d: 40.5% of theory ~ H NVR (400 MHz, CDZClZ): b =
1.34 (t, 3 H); 6§ 6H); 2.83-3.04 (m 4H); 3.24 (s, 3H); 3.37 (s, 2H);
3.32-3.64 (m 42Mythye exagole S-parbaldehydg exineH) ;.  6.83 (d, 2H); 7.31 (d, 2H):
7.46-7.6S (m 3H); 7.90 (d, 1 H; 8.04-8.20 (m 2H); 10.10 (br s, 1 H. 20
- 126 5 10 15 Exanple 3-44 2-Methyl -2-[4-] [ [2-] [4-(
1-methyl ethyl)-2-(tri fluoromethyl)phenyl cHm no] - 2
oxoet hyl ][ (4- et hyl - 5- oxazol yl ) met hyN f no] met hyl ] phenoxy] - propi oni c acid
NLFFO~OFHOO/ N/ I N ' _N.
o) OH
5
0.50 g (4.50 mmol) of 4-methyl-1,3-oxazole-5-carbaldehyde [prepared from the
corresponding alcohol (Chem. Ber. 1961, 1248) by Swern oxidation (Tetrahedron 34,
1651 (1978))] is initially charged in 3 ml of water and treated with 0.66 g
(9.45 mmol) of hydroxylamine hydrochloride in 2 ml of water. 0.68 g (4.95 mmol) of
10 potassium carbonate is then added. After 2 h, the mixture is filtered off with suction
and the product is washed with water and dried at room temperature. The yield is
0.41 g (72.2% of theory).
'H-NMR (200 MHz, DMSO): & = 2.21 (s, 3H); 8.20 (s, 1H); 8.33 (s, 1H); 11.48 (s,
1H).
15
Example IT1-28
(4-Methyl-1,3-oxazol-5-yl)methylamine
CH,
N
4_§\/NH2
o)
20
4.00 g (31.72 mmol) of 4-methyl-1,3-oxazole-5-carbaldehyde oxime are initially
charged in 70 ml of acetic acid. At room temperature, 47.70 g (729.50 mmol) of zinc
dust are added in small portions. The mixture is stirred at room temperature for
2 hours and the zinc dust is then filtered off with suction and washed twice with
25 50 ml of acetic acid. Under reduced pressure, the filtrate is freed from the solvent.

The residue is treated with 20% strength aqueous sodium hydroxide solution until a

pH of 11 is reached. During the addition, white crystals precipitate out. These are



Yield: 69% of theory 1H NVR (200 MHz, CDCI 3): 8 = 1.25 (d, 6H); 1.58 (s,
"6H); 2.09 (s, 3H); 2.82-3.04 (sept., 1H); 3.30 (s, 2H); 3.66 (s, 2H); 3.76

(s, 2H); 6.90 (d, 2H); 7.25 (d, 2H); 7.35 7.48 (m 2H); 7.80 (s, 1 H; 8.11
(d, 1 H; 9.40 (br s, 1 H. Exanple 3-45

2-[4-[[[2-]]2, 4- Bls(trlfluoronethyl)phenyP?am no] - 2- oxoet hyl ] [ (4-nethyl -
oxazol yl ) met hyl ] am no] net hyl ] phenoxy] - 2- net hyl -propionic acid NN F F O\ O
HOHO/ ~ ~N~ I F\ N110F F 20 Yield: 76% of theory 'H NVR (200 MHz,
CDC13): 8 = | t@firdt&d whhikth ?ade@hté gnd ﬁhﬁred 3ft3vith Suctidh) Undbr FQuced présdure, el 7

(s, 2H); 6.90 (d, 2H); 7.21 (d, 2H); 73-7.90 (m 3H); 8.55 (d, 1H); 9.68
(br s, 1 H. combingd ﬁlmaprpare @ee.qlafrom the solvent and the residue is then punﬁed

L L2 ST AL L Bl 0P AR B e Rl oyt

77% of th g Mip E;gxg;lg T 6 3.2

(s, gH)t gogﬁ ;N ﬁ)3663 55 (tC i5(75 ()8251%_6 %Hg j‘%g, 32%;1_'6’739 F%)? 305

(m 2H);57.75 (d, 1H); 7.88 (s, 101H) 8.59 (d, 1 H); 9.91 (br s, 1 H.
Example I11-29

1,1-Dimethylethyl 2-[(4-bromophenyl)thio]-2-ethyl-butanoate

Oy

The synthesis was carried out similarly to Example II-1 from 4-bromothiophenol and

10

1,1-dimethylethyl 2-bromo-2-ethyl-butanoate [preparation, for example, similarly to

Liebigs Ann. Chem. 725, 106-115 (1969); J. Am. Chem. Soc. 77, 946-947 (1955),

and bromination with N-bromosuccinimide or bromine, for example similarly to
15 Tetrahedron Lett. 1970, 3431; J. Org. Chem. 40, 3420 (1975)].

Yield: 15.9% of theory

'H-NMR (300 MHz, CDCls): & = 0.96 (t, 6H); 1.58-1.74 (m, 4H); 7.28-7.35 (m, 2H);

7.39-7.46 (m, 2H).

20 Example I11-30
1,1-Dimethylethyl 2-ethyl-2-[(4-formylphenyl)thio]-butanoate

/&ijS\@To



Exanpl e 3-47

2-[4-[[[2-[[2,4-Bis(trifluoronethyl)phenyl]am no]-2-oxoethyl] (2-furanyl nmeth
yl) am no] net hyl ] phenoxy] - 2- net hyl -propionic acid 151 \~ HOOI ~ OF NF
ONHFFFFYield: 91 %of theory ~HNWVR (300 MHz, CDC13): S = 1.57 (s,
6K); 3.30 (s, 2H); 3.70 (s, 2H); 3.77 (s;9€0 2H); 6.30 (dd, 2H); 6.88 (d
2H); 7.20-7.35 (m 2H); 7.37-7.42 (m IH); 7.75 (d, 1H); 7.86 (s, 1 H);
8.56 (d, 1 H; 9.80 (br s, 1 H). - 128 Exanple 3-48

2-[[4-[[[2-]1 %hé-sfi&tﬁéstig Wal WRRERNE ¥nibHB M Eﬁdﬂ:ﬁ]@h—in@ﬁx%%@ﬁébln@éuﬁdlﬁﬁ | et
hyl ) am no] net hyl | phenyl ]thi o] -2-nethyl "propionic acid HOS WOF I ~ N~
F I

(

4
F O N H FERamplei[H}29 asGtarBgpmatehiebry ' H NVR (300 MHz, CDC13): 8 = 1.4
6H) ; 3.32%56:%'43%0%1}176%&3, 4H): 6.25 (dd,

'H-NMR (300 MHz, CDCL): & = 0.96 (t, 6H); 1.64-1.87 (m, 4H); 7.60 (d, 2H); 7.78
5 (d, 2H); 10.1 (s, 1H).

Example I11-31
tert-Butyl 2-ethyl-2-[(4- {[(2-furylmethyl)amino]methyl} phenyl)-sulphanyl]butanoate

10
The synthesis was carried out similarly to Example III-13, using the compound from
Example II-30 and furfurylamine as starting materials.
Yield: 83.1% of theory

15 'H-NMR (300 MHz, CDCls): & = 0.93 (t, 6H); 1.43 (s, 9H); 1.60-1.75 (m, 4H); 3.78
(s, 4H); 6.18 (d, 1H); 6.28-6.35 (m, 1H); 7.25 (d, 2H); 7.35-7.38 (m, 1H); 7.43 (d,
2H).
Example I11-32

20 tert-Butyl 2-methyl-2-[4-({[(4-methyl-1,3-0xazol-5-yl)methyl]amino } methyl)-

phenoxy]-propanoate



2H); 7.20-7.40 (m 3H); 7.50 (d, 2H); 7.78 (d, 1H); 7.90 (s, 1H); 8.59 (d,
"1H); 9.78 10 (br s, 1 H. The follow ng conpounds were obtained simlarly
to the procedure of Exanples 3-9 and 3-11: 15 Exanple 3-49
2-[[4-[[[2-[(4-Cycl ohexyl - 2- et hyl phenyl)am noj - 2- oxoet hyl ] (2- met hoxyet hyl)
ami no] net hyl | phenyl ] t hi o] - 2- met hyl - propioM t aci d hydrochloride O O~ HO | /

Nv x HO OH 20 Yield: 53.3%of theory - 129 1H NWR (300 MHz, DWVSO): 8
= 1.20-1.48 (m 12H); 1.62-1.87 (m SH): 2.14 (s, 3H): 3.27 (s, 3H): 3.5l
(2:26 S, 2';) 31 ﬁﬂ r735mm%l°J)of tért—bﬁtyﬁ Qr(45fom¥§'lﬂ>hen$x§)12-(ﬂbihﬁpro’p’zl‘ﬂ)oatJ(EQam9\@3 6

; br =
(br s, 1 H; kg) azml Q§11 gs(,S?Y mmol)a)fﬁxmmhybls Qa((azol 5-yl)methylamme (Example -
2-[[4-[[]2- Di,net h 2- h - t hy 2met h
st il ) o mod BT SR A Bl e e gheh B Gt ey s ] b0 o O
HON T Ol 0,64 i) Arhoati M@foxymnym&m@da@@wmcmm@s
1.29 (s, 1.56 (s, H: 3.29 (s, 3H): 3.35
(s, 2H) 5 3 535t(rre,d au—poone Iﬂﬁpe@a;urezfd)‘ 4 50188 apd thQrH)ideXeﬂi &itly satirated sdldrbm 7.79
d, 51 2-
(1 rret hyI et hyl P&éfbeP?H% F?%%Mﬁgﬁafﬁﬂémh gt ﬁatezThisé%m%i@g dEEdgvera. £ ur
a

nyl) met hyl ] apapadsiih BYbhaRB GROT4Ed RORAHE @bﬁeﬁ%ﬂepﬁgﬁ&‘arﬁr@gsh&‘? ThE residue
is purified chromatographically on silica gel (dichloromethane/methanol 30:1) and
then dried under reduced pressure. This gives 1.104 g (65% of theory) of the title
10 compound.
'H-NMR (200 MHz, CDCls): 8 = 1.45 (s, 9H); 1.55 (s, 6H); 2.11 (s, 3H); 3.70 (s,
2H); 3.77 (s, 2H); 6.70-6.90 (m, 2H); 7.10-7.20 (m, 2H); 7.29 (s, 1H); 7.75 (br s,
1H).

15 The following compounds were obtained similarly to the procedure of Example
M1-32:

Example II1-33
tert-Butyl 2-(4- {[(2-methoxyethyl)amino]methyl} phenoxy)-2-methylpropanoate

4L°f5<o©vnw g

Yield: 92.8% of theory
'H-NMR (300 MHz, CDCl3): § = 1.4 (s, 9H); 1.55 (s, 6H); 2.48 (br s, 1H); 2.83 (¢,
25 2H); 3.35 (s, 3H); 3.54 (t, 2H); 3.77 (s, 2H); 6.75-6.86 (m, 2H); 7.19 (d, 2H).

20



FFO\ OOHHO\ ~ NN 110 x HC - 130 Yield: 99% of theory ~H NWR

(300 MHz, DVMsO): 8 = 1.20 (d, 6H); 1.50 (s, 6H); 2.27 (br s, 3H); 2.96 3.05
(sept., 1 H; 3 .95 (br s, 2H); 4.31 (br s, 4H); 6.17 (br s, 1 H), 6.63 (br
s, 1 H,; 6.85 (d, 2H); 7. 46 7.57 (m SH); 10.23 (br s, 1 H); 10.55 (br s, 1

. 13.15 (br s, 1 H. 5 Exanple 3-52 2-1B{[[2-[[4-(

1- Di net hyl et hyl ) - 2- net hyl phenyl ] am no] - 2- oxoet hyl ] ( 2- met hoxy

hyl ) am no] et hyl ] phenoxy] - 2- met hyl - propi oni ¢ acid hydrochloride O OO/ ~
/" HO N 10 X Fiemp¥ HI34 54% of theory LC-Ms: 470 [ Mf] 15 Exanple 3-53

- [ [

t

][ phenox{art-Butybt hy | 2-medpi-@ridd { S impthyd - fmylkacthylc]mmnb methy))-pienasa}- ~N

- [
I
20 0.015 g (0.03 rrrggl) of the conmpound from Exanple 3-4 is dissolved in 0.5
m of et hanol PERA9¥%ated with 0.3 i of 1N aqueous sodi um hydr oxi de

sol ution. The
0
)V"JXO \

2-[(2, 4- D|rreth Ifhen yl)am no% 2- oxoet hyl ] (2-furanyl met hyl ) am no]

5

Yield: 55.1% of theory

'H-NMR (300 MHz, CDCl;): & = 1.44 (s, 9H); 1.55 (s, 6H); 2.27 (s, 3H); 3.71 (s,

4H); 5.83-5.92 (m, 1H); 6.00-6.08 (m, 1H); 6.75-6.88 (m, 2H); 7.12-7.24 (m, 2H).
10

Example III-35

tert-Butyl 2-[(4-{[(2-methoxyethyl)amino]methyl} phenyl)-sulphanyl]-2-methyl-

propanoate

P
S
°J>< H
Neo A~

15

4.00 g (14.27 mmol) of tert-butyl 2-[(4-formylphenyl)sulphanyl]-2-methylpropanoate
(Example II-2) and 1.07 g (14.27 mmol) of 2-methoxyethylamine are dissolved in
80 ml of 1,2-dichloroethane and, after 30 min and after 10 hours, admixed with

20 4.54 g (21.40 mmol) of sodium triacetoxyborohydride. The reaction is checked by
TLC, and ethyl acetate and saturated sodium bicarbonate solution are then added and
the product is extracted with ethyl acetate. The organic phase is washed with 1 N HCl
and dried over magnesium sulphate, and the product is, after distillative removal of
the solvent, purified by silica gel chromatography (ethyl acetate/cyclohexane 1:1).

25 Yield: 2.69 g (55.6% of theory)



reaction mxture is stirred for another 5 mn and then concentrated using a
‘rotary -131 evaporator. The residue is taken up in a little toluene and
the solvent is renoved under reduced pressure. The product is then dried
under reduced pressure for 20 hours. This gives 0.015 g (95.5% of theory)
of. the title compound. ~ H-NVR (200 MHz,-¥DO 3): S = 1.21 (s, 6H);
2.10-2.20 (m 6H); 3.16 (s, 2H); 3.58 5 3.64 (m 4H); 6.18-6.25 (m 2H);
6.73-6.82 (m 2H); 7.09-7.35 (m 3H); 7.71 (d, 1H); 9.00 (br s, 1 H. The
follow ng co t L I HEGe es
3-7 and 3- 10@%3%?2“3? Y5 g§ rI]45‘3(9‘1 gsth?/ ib@[({[?z%ﬂ3 f’igw OjI?E)‘gm"

1- net hyl et hyl 2H2-4(1365;‘2Hpr7cﬁie(shﬂ{)) phenyl ] am no]j

2- oxoet hyI ] (2- met hoxyet hyl ) am no] net hyl ] phenyl ] t hi 0J- 2- et hyl - propi onate O
FFOFSHO~1 N11IN O 15 Yield: 61 %of theory ~H NVR (200 M4z, CDd 3):

b 37t s oo sl Syl s
(m 6H);58. 14(d 1 H,; 9.62 (br s, 1 . Exanple 3-55 1, 1- D net hyl et hyl

2- met hyl - 2- [[4 [[[2- {4 ( 1- rrethylethyl) 2-(trifluoronethyl)
phenyl Jani no] Example

[ (4-Trethyl - 5- pagglyl) ”Bj-%ﬂﬂ@- 1121 RA Moy 998k d70R 8-y R aRRA S AR 1)-

phenyl]-sulphanyl } propanoate

AL

10
Yield: 68.8% of theory
'H-NMR (200 MHz, CDCl3): & = 1.43 (s, 15H); 2.12 (s, 3H); 3.77 (s, 2H); 3.78 (s,
2H); 7.22- 7.33 (m, 2H); 7.46 (d, 2H); 7.75 (s, 1H).

15

Working Examples 3

Example 3-1
20 tert-Butyl 2-[4-[[[2-[(2,4-dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)-
amino]methyl]phenoxy]-2-methyl-propanoate

VN
Ul



- 132 Ol A\ OSWOI / N/ I ONHFFFJ5 10 Yield: 66%of theory ~
"H-NWMR (300 MHz, CDC13): b = 1.25 (d, 6H); 1.40 (s, 9H); 1.43 (s, 6H); 2.10
(s, 3H; 2.90-3.10 (m 1 H); 3.29 (s, 2H); 3.70-3.80 (m 4H); 7.30-7.55 (m
6H); 7.77 (s, 1 H); 8.13 (d, 1 H; 9.40 (br s, 1 H. Exanple 3-56
1,1-Dinethyl ethyl 2-[[4-[[[2-[(2-nethyl -400ret hoxyphenyl)ani no] - 2- oxoet hyl ]
[ (4 nmet hyl -5-o0xazol yl)-net hyl ] am no] net hyl]phenyl]th| 0] - 2- net hyl - pr opi onat e
OI\ woO/ N~o~~ OHI15 Yield: 86%of theory ' H-NI\/R(ZOO VHz, CDC13):

8 = 1.41 (s, : X

. 7005 81 (m o, (]162%3@(’%1) Wﬁx&nﬁuﬁ%ﬁé’ﬁﬁa'ﬁﬁgﬁ7 A (gg%]"?'(’épes‘%-m?. 75
m 1 H; 734((3methylﬂ)ulm8 9(22(gr(1863 rhd]) dix dilgtexg-15Fbdnzbtriazote} 9y31- gt hyl

[4[[[2[[2 blstrlfluoroneth henyl) m naj - 2- oxoet hyl J 2Q

met hyl - 5- 6)@2‘8!‘59 eERGK LA %5 m@mf funstbylmerpholing jand A 8nat e

(
2
[
-133 (0.08 mmol) of 4-dimethylam1nopyr1dme are stired in 30 ml of

(1
13
5 N,N-dimethylformamide at 0°C for 2 hours and then at room temperature overnight.
Water is added and the mixture is extracted with ethyl acetate, and the organic phases
are then washed with 1 N hydrochloric acid, water, saturated sodium bicarbonate
solution and saturated sodium chloride solution and then dried over magnesium
sulphate. The solvent is distilled off and the residue is purified by flash
10 chromatography on silica gel (cyclohexane/dichloroethane 2:1 -> cyclohexane/ethyl
acetate 10:1 -> 4:1). Recrystallization from n-heptane gives the target compound in a
yield of 78%.
Melting point: 90 - 91°C.

15 Example 3-2
tert-Butyl 2-[4-[[[2-[(2,4-dimethylphenyl)methylamino]-2-oxoethyl](2-furanyl-
methyl)amino]methyl]phenoxy]-2-methyl-propanoate

*&@VKD

° 'T

20
At 0°C, 0.51 g (1.00 mmol) of the compound from Example 3-1 and 0.04 g
(1.10 mmol) of sodium hydride are stirred for 30 min and then admixed with 0.07 ml
(1.10 mmol) of iodomethane and then with water. The mixture is extracted with ethyl
acetate, the extract is washed with water and saturated sodium chloride solution and
25 dried over magnesium sulphate, the solvent is distilled off and the residue is purified

by flash chromatography on silica gel (cyclohexane/dichloromethane 3:1 ->



(2
2
(s
2-

O\ OS\ OFI / NWrFONHFFFJ5 10 15 Yield: 84% of theory 1H NWR

(200 MHz, CDC13): 8 =1.40 (s, 9H); 1.42 (s, 6H); 2.11 (s, 3H); 3.32 (s,
H; 3.74-3.82 (m 4H); 7.29 (d, 2H); 7.49 (d, 2H); 7.70-7.85 (m 2H); 7.87
, 1L H; 857 (d, 1 H,; 9.67 (br s, 1 H. Exanple 3-58 1, 1-Di net hyl et hyl
[4-[[[2-[(4-cycl ohexyl - 2- met hyl phenyl )-dfilno] - 2- oxoet hyl ] [(4

nmet hyl - 5- oxazol yl ) - net hyl ] am no] net hyl ] phenoxy] - 2- net hyl - propi onate O p O\

Ol / N/ ~a ONMHYield: 54.8%of theory ~H NVR (200 MHz, CDC13): =

(1 30- I%i) 463(r2n dkﬁlﬂtﬂﬁ:ﬁia&e’s nglcﬁﬁ}ol_ri?éthﬁ@éhﬁdfa&emﬁg 613, 1) 2Ré‘c@y§a51hzarﬁd% frgmg 08
S! ) S! ) )

(m 2H); 7. 18n{mentapeipived therarngst compdnnd ih 8gielddof 5]1%-|) 8. 96 (br s, 1 H). -

134 5 10 15

Melting point: 80 — 81°C.

5 Example 3-3
tert-Butyl 2-[4-[[[2-[(2,4-dimethylphenyl)amino]ethyl](2-furanylmethyl)-amino]-
methyl]phenoxy]-2-methyl-propanoate

IRV
Aoy

10
In 5 ml toluene, 0.25 g (0.50 mmol) of the compound from Example 3-1 is treated
with 0.30 ml of 2 M borane-dimethyl sulphide solution in tetrahydrofuran, and the
mixture is heated at the boil for 2 hours. The mixture is then stirred in the presence of
5 ml of 2 N sodium carbonate solution for 1 hour and the organic phase is washed
15 with water and with saturated sodium chloride solution. The organic phase is dried

over magnesium sulphate and the solvent is distilled off, and the residue is then
purified using silica gel flash chromatography (cyclohexane/dichloromethane 3:1 ->
cyclohexane/ethyl acetate 10:1). This gives the target compound in a yield of 37%.
'H-NMR (200 MHz, CDCl3): 8 = 1.43 (s, 9 H), 1.55 (s, 6 H), 2.15 (s, 3 H), 2.22 (s, 3
20 H), 2.73 — 2.87 (m, 2 H), 3.09 — 3.22 (m, 2 H); 3.57 (s, 2 H), 3.63 (s, 2 H), 6.12 —
6.19 (m, 1 H), 6.28 — 6.35 (m, 1 H), 6.47 (d, 1 H), 6.73 — 6.95 (m, 4 H), 7.20 (d, 1 H),
7.34 - 7.40 (m, 1 H).
MS (ESD): 493 [M+H]", 985 [2M+H]".



20 Exanple 3-59 1,1-Dinethyl-ethyl 2-[4-[[[2-[[4-(

"1, 1-di net hyl et hyl ) - 2- met hyl phenyl ] am no] - 2- oxo et hyl ]

[ (4- met hyl - 5- oxazol yl ) net hyl ] am no] net hyl Jphenoxy] - 2- net hyl - propi onate O | ~
o ~ol / N/ ONHYield: 64. 7% of theory 'H NWR (200 MHz, CDC13): $ =

| -29 (s, 9H); 1.41 (s, 9H); 1.55 (s, 6H=~102-12 (s, 3H); 2.28 (s, 3H); 3.29
(s, 2H); 3.65 (s, 2H); 3.75 (s, 2H); 6.82 (d, 2H); 7.10-7.30 (m 4H); 7.77
(s, 1H); 7.85 (d, 1H); 8.98 (br s, 1H). Exanple 3-60 2-[[4-[[[2-[[4-(

1- Met hyl et hyl ypydnduli& 844 uor onet hyl ) phenyl | am no] - 2- oxoet hyl ] (2

met hoxyet hyl ) am no] nmet hyl | phenyl ] t hi 0] - 2-met hyl - propionic acid O O N HO ~ ~
N 11 O F 0. 2428-[¢-[([@-[{34Dmieshyifhehiigancionhwndethyld@r faxamyimeah@)abdnels initial ly
charged in 5 m of gichl ?romah ane., At roomtenperature, 5 m of
trifluoroacet Metydipdengxyl-Zgnetayl-PrARIOPKACH on ni xture is stirred at room
tenperature for 2 hours and then concentrated under reduced pressure using
a rotary evaporator. The residue is taken up in ethyl acetate and extracted
with water, 20% strength sodi gn acetate sol uti wat er and - 135

sat urated sodi um chl ori de sol iorb The or gani se is dried over
magnesi um sul phate and fregg ven

unger reduced pressure. The

product is purified chromatogr i ca n s)lica gel (dichloronethane,
di chl or onet hane/ net hanol 30:1 ) and f unoke edliced pressure. This
gives 197 ng (88% of theory) of the title 5 c%oul—l—NNR (200 MHz,
CDA 3): 8 = 1.25 (d, 6H); 1.49 (s, 6H); 2.80np¢t ~NZH .85-3.00
H
5

7.09 g (14.00 mmol) of the compound from Example 3-1 and 35 ml of trifluoroacetic
acid are stirred at room temperature in 35 ml of dichloromethane for 2 hours. The
solvent is distilled off and the residue is then dissolved in ethyl acetate, washed with

10 water, 20 per cent strength sodium acetate solution and saturated sodium chloride
solution and then dried over magnesium sulphate. The solvent is removed and the
residue is then purified by flash chromatography on silica gel (dichloromethane ->
dichloromethane/ethyl acetate 5:1 -> 2:1 > 1:1). The gives the target compound in a
yield of 82%.

15 'H-NMR (200 MHz, CDCls): & = 1.57 (s, 6 H), 2.24 (s, 3 H), 2.27 (s, 3 H), 3.31 (5, 2
H), 3.67 (s, 2 H), 3.75 (s, 2 H), 6.22 - 6.36 (m, 2 H), 6.88 (d, 2 H), 6.93 - 7.03 (m, 2
H), 7.23 (d, 2 H), 7.34 - 7.40 (m, 1 H), 7.78 (d, 1 H), 8.00 (broad s, 1 H), 9,09 (s, 1
H).
MS (ESI): 451 [M+H]", 901 [2M+H]".

20

The following compounds are obtained similarly to the procedure of Example 3-4:



(m 1H); 3.30 (s, 3H); 3.32 (s, 2H); 3.49-3.59 (m 2H); 3.80 (s, 2H);
"7.24-7.53 (m 6H); 8.12 (d, 1H); 9.58 (br s, 1H). 10 The foll ow ng
conpounds were obtained simlarly to the procedure of Exanple 3-60: Exanple
(
t hyl ) phenyl-]183i-no] - 2- 0X0

3-61 2-Methyl-2-[[4-[[[2-[]4-

1-nmet hyl ethyl)-2-(trifluoronethy
nmet hyl ] am no] net hyl ] phenyl ] t hi o] - propi oni ¢ aci d
F F Yeld 81 %of theory 'H NWVR (300 MHz,

et hyl ][ (4- nmet hyl - 5- oxazol yl)

15 01~HOS~0O/ NONHF

Chd 3): 8 = 1. 1.50 (s, 6H); 2.07 (s, 3H); 2.85-3.00 20 (m 1
Fariee 530,

H,; 3.39 (s, 8 (m 4H); 7.30 (d, 2H); 7.36-7.53 (m 4H); 7.79
(s, 1 H; 8. 12-[@q[[21[(ZM:DithedBigHenyldmethylajnino]-2-odcthyl f2-diahymethyPamino]-
2-[[4-[[[2-[(2-Methyl - 4- pet hoxyphenyl ) am noJ- 2- oxoet hyl ] [ (4- et hyl - 5- oxazol
yl) net hyl ] ani®eh ﬁ%"]yﬂéﬁﬁfh}’lrﬂ’waﬂomfm hyl -propionic acid OHOS ~ O/ N
[/ O- OHS5 Yield: 84%of theory "H NVR (200 MHz, CDCl13): 8 = 1.51 (s, 6H);
2.08 (s, 3H); 2.23 (s, 3H); 335(s
O N
s |

Yield: 85%

'H-NMR (200 MHz, CDCl;): 8 = 1.46 (s, 6 H), 1.92 (s, 3 H), 2.24 (s, 3 H), 2.73 (q, 2

H), 3.00 (s, 3 H), 3.30 (broad s 1 H), 3.63 (d, 2 H), 3.78 (d, 2 H), 6.19 (d, 1 H), 6.30-
10 6.40 (m, 1 H), 6.74 (d, 2 H), 6.80 — 7.10 (m, 5 H), 7.52 - 7.57 (m, 1 H).

MS (ESI): 465 [M+H]", 487 [M+Na]".

Example 3-6
2-[4-[[[2-[(2,4-Dimethylphenyl)amino]ethyl](2-furanylmethyl)amino]-methyl]phen-
15 oxy]-2-methyl-propionic acid

KO U

Yield: 60%
20 'H-NMR (200 MHz, DMSO-dg): 6 = 1.49 (s, 6 H), 2.01 (s, 3 H), 2.12 (s, 3 H), 2.55 -
2.72 (broad m, 2 H), 2.97 — 3.20 (broad m, 2 H), 3.46 — 3.78 (m, 4 H), 4.40 (broad s,



2H); 3.70-3.82 (m 7H); 6.70-6.80 (m 2H); 7.28 (d, 2H); 7.48 (d, 2H);
7,63-7.73 (m 10 1 H; 7.80 (s, 1 H,; 881 (br s, 1 H. Exanple 3-63
2-[[4-[[[2-[[2,4-Bis(trifluoromethyl)phenyl] am no]-2-oxoet hyl ]

[ (4- et hyl -5 oxazol yl ) met hyl ] am no] net hyl | phenyl ] t hi 0] - 2- et hyl - pr opi oni c
"acid 15 ONHOS I ~OF/ N/ FF ONH-HO-F Yield: 76% of theory 'H NWR
(300 MHz, CDC13): 8 = 1.49 (s, 6H); 2.09 (s, 3H); 3.35 (s, 2H); 3.74-3.80
20 (m 4H); 7.29 (d, 2H); 7.49 (d, 2H); 7.75-7.82 (m 2H); 7.87 (s, 1 H);

8.56 (d, 1 H; C = -9 -
2-[4-[[[2-] (4-1&?6?%ﬁe%slo-s(zm’#eﬂti?igléghe?fé?)@’m%]@ifogb%f(ﬁ]y|2]1-P( 1285 188 B2 oxaz
ol yl') nethyl ] dri)t3.08ibrphd gHeHpxy] - 2- met hyl - propionic acid 5 ONHO O\ O/
N/ a OYield; 80%of theory,LC M: Acetonitrile / 30% aqueous HCO / wat er
Lor adi ent) - RMS S 3mINPRpapd2m- A °

5 Example 3-7
1,1-Dimethylethyl 2-[4-[[(2-methoxyethyl)[2-[[4-(1-methylethyl)-2-(trifluoro-
methyl)phenyl]amino]-2-oxoethyl]Jamino]methyl]phenoxy]-2-methyl-propionate

10
0.533 g (1.65 mmol) of tert-butyl 2-(4- {[(2-methoxyethyl)amino]methyl}phenoxy)-2-
methylpropanoate (Example II-33) is initially charged in 6 ml of
dimethylformamide. At room temperature, 0.588 g (1.81 mmol) of 2-bromo-N-[4-
isopropyl-2-(trifluoromethyl)phenyl]acetamide (Example III-17) and 0.152 g
15 (1.81 mmol) of sodium bicarbonate are added. The mixture is set at 90°C for 2 hours.
The reaction mixture is then allowed to cool, and water is added. The mixture is
extracted once with ethyl acetate and the organic phase is washed three times with
water and once with saturated sodium chloride solution. The organic phase is dried
over sodium sulphate and freed from the solvent under reduced pressure. The residue
20 is purified chromatographically on silica gel (cyclohexane/ethyl acetate 4:1) and the
product is then dried under reduced pressure. This gives 0.885 g (95% of theory) of
the title compound.
'H-NMR (400 MHz, CDCl3): 8 = 1.25 (d, 6H); 1.42 (s, 9H); 1.55 (s, 6H); 2.80 (t,
2H); 2.93 (sept., 1H); 3.28 (s, 3H); 3.30 (s, 2H); 3.54 (t, 2H); 3.70 (s, 2H); 6.80 (d,
25 2H); 7.20 (d, 2H); 7.39 (dd, 1H); 7.45 (d, 1H); 8.17 (d, 1H); 9.65 (brs, 1H).



10 534). Exanple 3-65 2-[4-[[[2-[[4-( 1, 1-D nethylethyl)-2-nmethyl phenyl ]
“am no] - 2-oxoet hyl] [ (4-nethyl-

oxazol yl ) met hyl ] am no] et hyl ] phenoxy] - 2- met hyl - propionic acid 15 O O\ O HO
N ONHYield: 80%of theory LC-MS: Acetonitrile / 30% aqueous HCO / wat er
(gradient): R~ =2.43 min ([MH + _ 20 508p.- - 138 Working Exanal es 4
Exanple 4-1 5

2-[4-[[[2-](2, 5- D net hyl phenyl ) am no] - 2- oxoet hyl ] (2- f ur anyl net hyl ) am no] net
hyl] phenoxy] Fg‘-agﬁ;lpg_l propanoic acid 0 o ~ 1 off H10 Step a) Wang resin
(from Rapp Pol ynere, gder No. H1011) (48.0 g, 14.06 mml of reactive
groups) is sugfdi{i@eMethoryetinl}j2 §[¥e(lnmathylethyl42-Coif lmptqnietind )phpayl e b oily2-

propi onic acid rres d Chem Sopc. Perkin Trans. 2,
1993, 43- 48] Oéoe%yl&mm? £ OX%Br@B‘BVBWP%% imide (10.65 g, 84.3
5 mol) and DVAP 15 (3.44 g, 28.12 mvol ) are added, and the mi xture is then
shaken at roomtenperature for 18 h. The m xture is then filtered and the
resin is washed wi th dichl oronet hane, DWMF ;;md met hanoJ: giving resin A

Step b)
”"}7( @wf\( %\(

5
0.842 g (1.49 mmol) of the compound from Example 3-7 is initially charged in 10 ml
of dichloromethane. At room temperature, 10 ml of trifluoroacetic acid are added.
The reaction mixture is stirred at room temperature for 2 hours. The mixture is then
10 concentrated under reduced pressure using a rotary evaporator. The residue is taken

up in ethyl acetate and washed with water, 20% strength sodium acetate solution,
water and saturated sodium chloride solution. The organic phase is dried over
magnesium sulphate and freed from the solvent under reduced pressure. The product
is purified chromatographically on silica gel (dichloromethane/methanol 30:1) and
15 then dried under reduced pressure. This gives 0.648 g (85% of theory) of the title
compound.
'H-NMR (200 MHz, CDCl3): 8 = 1.26 (d, 6H); 1.55 (s, 6H); 2.81 (t, 2H); 2.91 (sept.,
1H); 3.28 (s, 3H); 3.31 (s, 2H); 3.55 (t, 2H); 3.72 (s, 2H); 6.90 (d, 2H); 7.25 (d, 2H),
7.35-7.49 (m, 2H); 8.12 (d, 1H); 9.62 (br s, 1H).
20



20 Resin A (2.50 g, 0.72 mml of reactive groups) and 2-furfurylam ne (352
‘ng, 3.62 mmol ) are suspended in 20 mM of trinethyl orthofornmate. The

m xture is shaken at roomtenperature for 20 h and then filtered, and the
resin is washed with DM. The resin is then suspended in 20 mi of DIVF,

t et r abut yl anmoni um bor ohydri de (559 ng, 21067 mmol) and acetic acid (0. 42
m, 7.25 nmmol) are added and the m xture 25 is shaken at roomtenperature
for 7 h. The mxture is then filtered and the resin is washed with

di chl or omet haganiesand methanol, giving resin B 1. - 139 Step c) Resin
B1(2.5¢9g, 0.72 mol of reactive groups) is suspended in 40 m of dioxane
and treated wi2t[M-[{@-eethpkpethyl f 2([Bt-03methyleztiyl)?2-(mflwotometind)phenyhankino 24 y|

br onpacet at e . 14. 5 1 ). e mxture.is sh 60C over ni ght.
The Mt ur e | OxprBrTsting e iphehix b HTopione AR iorice

di chl oronet hane, DMF and net hanol. The protective silyl group is renoved by
suspending the resin in 25 m of dioxane and treating it with

t et rabut yl anmmoni um fluoride solution ( 1 Myin THF, 1 Ht) The m xture is
shaken at roomtenperature for 1 h and thén f||teF he resin is then

washed with di chl oronet hané? DVF and netha ol , ivi g resin C1. 10 Step d)
Resin C1 (2.5 g, 0.72 mol : g oups) N ended in 20 m of
DMF and treated with dii $@pro ), HATU (1.38

g, 3.63 mml) and 2, 5-di net hyl ani | S The m xture is
shaken at room 15 tenperature for 18 h and then f||tered and the resin is
washed wi th di chl oronmet hane, DVMF and nethanol. The resin is then suspended
in a mxtuure of dichloromethane and trixHGbroacetic acid. The m xture is
shaken at roomtenperature for 30 min and then filtered and evaporated. The
target conpound is obtained as a colourless film LCGM: R 3 .68 mn;

L st B O b i A2 AR TR

gradi ent: t=0 apdtike. ADIOA, fRQ% Bl of B¢ hYdedchlori® Q8fdAin dietHyBethérynd tHén N2 0%,
10% B; t=6.1 min 10%A 90%B; t=7.5 min 10% A, 90% B. A: CH3CN + 0. 1%

HOOOH: B: Hz0 ofdlietygl jathereqe. added. il miseurensdjowel te stand at °C dey) onethur(Ehe 3H)

EAR TS 8%(%151%% e Fespe o Yin Fudlioh” wabtid whtn 3 bee 80 gt

1
, 7.8 (s, ab&tate@iéﬂ&lﬂ?l £thér (rat10 1:1) and then dried at 40°C under reduced pressure for
2-[4- [[[2 (4- Met hoxy- 2 di net hyl phenyl ) am no] - 2- oxoet hyl ] (2- f ur anyl net hyl
30 am no] - n@@ﬂlphﬁSpﬁblﬁW]sDlﬁﬁﬁm(ﬁﬁﬁ/wﬁibm)@ thetitde compaud. | 1~~ ~\ o

)
oroups) 15 sue AR M MSD R IR PRSP R oy b e
(656 mg, S S. 3§ 3@}01% 30- 3'%6Td141 (0})3860.3.89 B3 201704 D0-AYD (m, 2H); 4.30-4.50 (m, 2H);

2, 5- dlnethy hoxyani | i ne
6.86 (d 2H) 7.20-7.70 (m, 5H); 10.25 (brs, 1H); 13.18 (br s, 1H).

Example 3-10

1,1-Dimethylethyl  2-[4-[[[2-[(4-cyclohexyl-2-methylphenyl)amino]-2-oxoethyl](2-
methoxyethyl)-amino]methyl]lphenoxy]-2-methyl-propionate

20



(756 ng, 5.08 mmol). The m xture is shaken at roomtenperature for 18 h and
"then filtered, and the resin is washed with dichl oronet hane, DW and

nmet hanol . The resin is then suspended in a m xture of dichloronethane and
trifluoroacetic acid. The mi xture is shaken at roomtenperature for 30 mn
"and then filtered and evaporated. 10 The l0drget conpound is obtained as a
colourless film LGMs: R = 3.48 mn; [MH + = 481.226 (100%9, [MH + =
479.226 (100% |[Method: Symretry C 18 colum (Waters), flow rate 0.5

m/m _% B;
T S b e G v e e s e

:7 5 m n 10%mé&thydfiopddoate: ([ExaGiydCN IH-33) 1 i% HedaHy Bchakid +(n 15% h{lII?H] :
Exanpl e 4-3

2-[4- [ [ [ 2- [ (491t farmemideAtronty tsHnsTANTEnD-ALY L1 mmel) Pf 3-brpmedN4ret hyl
L A MO s R it e Bnie Dok dnil K19Pahd 8086 £ (1,05 Fasdp oF O

react i ve5gr oupsdiumnbicbemite areabged: MThepinenere(#08irred, at39@Z fioroR )hoarse The

suspended in t0O m of trinethyl orthoformate. The m xture is shaken at. room
t enper at ur e o%‘Fﬁ‘i”gﬁ‘P‘tﬁ’ﬁds theaalipyed i eael, and yyaterasadded s The mixtypsdherastedn

DMF. The resi r

tetrabutyl arrm()b r11'=hu m )E(;%?%taﬂé}?lﬁggg ??3@“5?8‘? & lsclasaspé\dzfv thif aég)él}[’%aéﬂ%‘tgd 30?18.1142
m, 7.25 nmol phiafide sdlaticn Tae ofgmm;ﬂﬁsao@rdawbeerfsedmﬁn dmphitreaﬂm frded!fonh het hen
filtered and the resin is washed wi th dichl oronet hane, DMF and net hanol ,

gi vi ng rez i 3 polventyinderapduced Reashyre Phe rpsigueyis mmﬁﬁd ehiomaiggranhieally\na S@F“@lrjﬂps)
3. 03
s SUSoaed L ol AR AT L L

m xture iIs sherhfg lﬁsm%)ﬁwmghéory)ﬂ’fahmiﬂé torepdumdt hen 15 filtered and the
resinis vvash§d wi th dich onet hane, DMF and net hanol. The
H-NMR (300 MHz, CDCl3): 8 = 1.20-1.45 (m, 14H); 1.50 (s, 6H); 1.70-1.90 (m,
5H); 2.25 (s, 3H); 2.36-2.48 (m, 1H); 2.80 (t, 2H); 3.25 (s, 5H); 3.5 (t, 2H); 3.69 (s,
2H); 6.80 (d, 2H); 6.98- 7.06 (m, 2H); 7.15-7.25 (m, 2H); 7.85 (d, 1H); 9.25 (br s,

15 1H).

Example 3-11
2-[4-[[[2-[(4-Cyclohexyl-2-methylphenyl)amino]-2-oxoethyl](2-methoxyethyl)-
amino}methyl}phenoxy]-2-methyl-propionic acid hydrochloride

20

x HCI

0.398 g (0.72 mmol) of the compound from Example 3-10 is initially charged in 5 ml
of dichloromethane. At room temperature, 5 ml of trifluoroacetic acid are added. The
25 reaction mixture is stirred at room temperature for 2 hours. The mixture is then

concentrated under reduced pressure using a rotary evaporator. The residue is taken



protective silyl group is renoved by suspending the resin in 25 m of
dioxane and treating it wth tetrabutyl amoniumfluoride solution ( 1 Min
THF, 1 m). The mxture is shaken at roomtenperature for 1 h and then
filtered. The resin is then washed w th dichl oronet hane, DMF and net hanol ,
"giving resin C2. 20 Step c) Resin C2 (2.-590§,- 0.72 nmmol of reactive groups)
is suspended in 20 mMl of DWF and treated with diisopropylethylam ne (656
ng, 5.08 nmol), HATU (1.38 g, 3.63 nmol) and 2, 5-di net hyl - 4- met hoxyani | i ne
(057 1y, 5. 08 yfiRIokhy1 Hatafl! atkiviusitied ﬁhﬁ&ﬁ&raiozf%nreﬁ%m SoRITRF bBlME SolyBbn 18 N
and then filtered, dand the resin is washed w th dichl oronet hane, DM a

met hanol . The waési and satttated sodiwencldariden salutronct The opganiki phhser mrrdmbthrwexand

trifluoroacetic aci.d. m Xt elssa roomtenperature for 30 mn
and then filt&agHesivg Se{ﬁgﬁfa@a ed ffﬁ@l{ﬂs n‘c‘H}ﬁ’ﬁb{ﬁ‘F&}"‘? ro95use; e PEdugt

colourless fil + =
495. 4 (100% ﬁuﬁgﬁﬁtﬁ%‘?lﬁ%@l 9‘% ?@‘eacgé‘g“ mmé%&?%‘%s%)&%)o whe
0.5 m /n6n, ovheatirgethe. resiﬂt& ispliwsbred én dﬁﬁlob@inethgteademdrodhkﬁlcmcm inldigthy, 90%
t=4.0 mn: 90% A, 10%B; t=6.0 mn: 90% A, 10% B =6.1 mn 10% A, 90%
. t=7.5 nmin gtheggsaaddsdopg n—hsptvaqalm dechdrppyvisecuntil the w&t@rmbeCQ%eH@hﬂq] 5
H NVR
(2H) 1d %he gf%dﬁctgﬁ gn? ogﬁy&h é&glofj H%as(h%d %Vé{g)dle ﬂ)etl? % @Mﬁﬁ% ah
[

B
B
1
3. S
c
2
a

7 (s,

onmpound is olped ﬂﬁﬁei Reduicéd l]ﬂrés@ﬂireﬁ&"hfbegweicb 37 @p(49%-of theory) of the title

-[4-[[[2-[(4- thhq% 2, 5-di net hyl phenyl) am no] - 2- oxoethyl][(5 met hyl - 2-fur
t

[
nyl ) met hyl ] - &ﬁmn@‘} hyI ] phenoxy] - 2 nmet hyl - propanoi ¢ acid 1~~ ~\ ~ 1

met
off H 15 LC z.4 9 = 1
et hod105y mrebVE 680 S cPebler 5 piel 3G, m‘f%ﬁ%ﬁ
40C, pressur e 248Qsbary, 236adie m Qsmﬂz 0308y, ES 0i(s;% D b A
10% B; t=6.0 ngr%q 90/%A 10% )— ( P%O/OA’( '90% a {(:’7.}§ ys (ti(%%
90% B. A: 20 GH2aM 2Hp 6187%dH2fbM, 993.7 1912(01, QH),17%HI;@®H]7.8E>(¢M)e9/SZS@r bul ar
transacti vati 321[ assay: 25 Test principle: A cellular assay is used to
identify acti )'ors of the peroxisonme proliferator-activated receptor al pha
(PPAR- al pha) .

15 The following compounds were obtained similarly to the procedure of Examples 3-7

and 3-10:

Example 3-12
1,1-Dimethylethyl 2-[4-[[[2-[[2,4-bis(trifluoromethyl)phenyl]amino]-2-oxoethyl][(5-
20 methyl-2-furanyl)-methyl]Jamino Jmethyl]phenoxy]-2-methyl-propionate

/%OJO%OO\/ N(Ea\:‘

Yield: 88% of theory



-143 Since mammalian cells contain different endogenous nucl ear receptors
“which may conplicate an unanbi guous interpretatio:~ of the results, an
establ i shed chinmera systemis used in which the |igand binding domain of
t he human PPARa receptor is . 5 fused to the DNA bindi ng domain of the
"yeast transcription factor GAL4. The resul®®i-ng GAL4- PPARa chinera is
co-transfected and stably expressed in CHO cells having a reporter
construct. Coning: 10 The GAL4-PPARa expression construct contains the

| i gand bi ndi ngydepmi BO@fMﬁ%AB@d@”B'lOI aal(gis%ﬁii 5%6é2r6Hy\hz £ (d, 3H); 3.30 Jy

PCR-anplified and cl oned i nto thé vector hi's vector

contai ns the GH)A3.6M, 4EDOD .85 (nhoﬂrHD nb. IZi(d ridﬂ)a&SdeJ,QHZ}?‘} 20{m; PH);VE2Z3 O,
pFC2- dbd (St ra e re struct, which contains five copies
of the GAL4 bil 9%352% llés] PbFﬁyer)dl ne ki nase 15 pronoter,
expresses firefly lucifer ase (Phot| nus pyralis) follow ng activation and
bi ndi ng of GAL4- PPARa. Transactivation assay (luciferase reporter): CHO
(chi neseshansExample3l3 cel |s are sown in DMEM F 12 nedi um (Bi oWi ttaker),

20 suppl enent ed by 10% foetal calf_ seru % penicillin/streptomcin
(G B0t aldePimeiarietvl, of B - Shioso guhctii-(rifugroswabaeeptiit o

(Geiner). I t el nyl ated. To
this end, t hegrsnﬁ@; tZZ%c eﬁ]y{‘]ﬂ“bﬁe&?‘gﬁ? gﬁzgﬁé&%ﬁg# up&"%?%mgg’gﬁk}l ﬂgdi um

(G BCO, supphepMpeshitnoatd? foetal calf serum 1 % penicillin/streptonycin
(@ BCO and added to the cells. After a 25 stinulation period of 24 hours,

the luciferase activity is neasured using a video canera. The relative
| ight units nmeasured give, as a function of {he substrate concentration, a

si gnoi dal stinulation curve. dhe ECSO val ues cal cul ated using the

conput er programre Grapth ISM(Ver5|on 3. )\ 30 In this test, the

conpounds according to u 3 & 3- 6 3- 60, 1 9, 2-7
|

and 2-12 show ECso val ues o) o 2 0 nM

Oﬁ/F

F

10

Yield: 80.2% of theory

'H-NMR (300 MHz, CDCls): & = 1.40 (s, 9H); 1.41 (s, 6H); 2.14 (s, 3H); 2.29 (s,

3H); 3.32 (s, 2H); 3.73 (s, 2H); 3.77 (s, 2H); 7.13 (s, 1H); 7.23-7.31 (m, 2H); 7.49 (d,
15 2H); 7.78 (s, 1H); 8.30 (s, 1H); 9.05 (s, 1H).



- 144 Exanple B Determ nation of fibrinogen: To determ ne the effect on
the plasnma fibrinogen concentration, male Wstar rats are 5 treated with

t he substance to be exam ned for a period of 4-9 days, by admnistration
via a stomach tube or by mxing the substance with the feed. In termnal
anaesthesia, citrated blood is then obtai&d by heart puncture. The plasma
fibrinogen | evels are determ ned using the O auss nethod [C auss A, Acta
Haematol . 17, 237-46 ( 1957)] by neasuring the thronbin tinme using human
fibrinogen as Exagiplesd4 | n some cases, 10 parallel determ nations are
carried out using a turbidonetric nethod [Becker U., Bartl K., Wahlefeld A

W, ~' hronbosils!-Rimethglsethyl75- 82-[[4H8%|[P-chiere<-mathyb4-(isifhiorameibexy)phesyldad of
t hronbi n. Exanul. 15 Dt | f th f i.ndi
har ol ogi o AGP IR e ey RE B IS B meth ke (apoat )

and HDL chol egt&isatd HDL- C) concentrations in the serumof transgenic mce
transfected with the human ApoAl gene (hApoAl): 20 The substances to be
exam nedS5in vivo for their HDL-Cincreasing activity are adm ni stered

orally to nmale transgenic hApoA 1 mice. One day prior to the start of the
experinment, the aninmals ane r@ndom zed into gr wi th the same nunber of
7-10
’5%TO|

animals, generally n = rigg the entirdiexperinment, the animals have
drinking water and feed birxum subgfan&s &te adpinistered orally
once a day for 25 7 days. To thi he Nest subgdtanegs e dissolved in
a solution of Solutol HS 15 + ethanol™+ safing (0.@% Y n ratio of 1+1+8
or in a solution of Solutol HS 15 + saline (0{9% g ratg o of 2+8. The

di ssol ved substances are adm nistered in a @dl uMé ofy"10 mkg of body wei ght
using a stomach tube. Animals which have been tHeatdd in exactly the same
manner but have only been given the solvent ( 10 m/kg of body 30 weight),
W t hout test substance, serve as control group. - 145 Prior to the first
adm ni strati on,.of §$§§t nce, a bl ood sanple fromeach of the mce is taken
by puncture offiglde83-Efrfdha9Y al venous plexus, to determine ApoAl, serum

chol esterol, ! hgl ¥cer i Oy fzgr A b ntly,
using a st om%@éﬁ&? ﬁ\g;#ggp'dslgbét a%’ggq?’ségdr%‘ﬂi @t g%?'?'@s’r”%@’ ? ?’(rillst?’ tinme
to the aoi mal 2H)53.24 ()@bh)s6.28 (&r1H)6.31ak35 @i H); St I2ats] DH); 7t 275 SHHT85-( on
day 8 after the start _of the treatnentg anot her bl ood sanple is taken from
each ani mal by-3$UmbtiDe’ 48 (4 RED: %2} God )19 GelBls pl exus, to deternine the
sane paraneters. The bl ood sanples are centrifuged and, after the serum has
been obt ai ned, chol esterol and TG are determ ned photonetrically using an
EPGCS Anal yzer Ex@ffplé asendorf Gerat ebau, 10 Netheler & H nz GrbH, Hanburg).
The said determ nations are carried out using comrercial enzyne tests

(Boehri nger MiAnREneHYIR@irh hei2n4-[f3[Pet-dimsthdphanyaminot2-qxeethyd - fupnyt
fracti oni i B ' i 2 M gl yci ne buf f H 10.
Lract o1t DoRah AR ARG, ERth?, M g1y e buffer, i 10

(BIOTEK Instrunments Inc. USA) in a 96-wel| plate using a conmerci al
reagent (Ecoline 25, Merck, Darnstadt). Human nouse ApoAl is determ ned

with a Sandwi ch ELI SA net hog usOng”a pol ycl onal i human ApoA 1 and a
nonocl onal anti human ApoA llant ibpdyg 20 _( Bi odesign Anternational, USA).
Quantification is carried-0)t0O0V-Whot icalf’y O

1 J; ]
0~ °N
H
Yield: 73.4% of theory

20 'H-NMR (200 MHz, CDCLs): § = 0.95 (t, 6H); 1.41 (s, 9H); 1.55-1.78 (m, 4H); 2.26
(s, 3H); 2.28 (s, 3H); 3.30 (s, 2H); 3.73 (s, 2H); 3.74 (s, 2H); 6.20-6.38 (m, 2H):;
6.90-7.08 (m, 2H); 7.28 (d, 2H); 7.35-7.50 (m, 3H); 7.75-7.88 (m, 1H); 9.05 (s, LH).




(BIO TEK I nstruments, USA) using peroxidase-coupl ed anti-nouse-|GG

anti bodi es (KPL, USA) and peroxi dase substrate (KPL, USA) The effect of the
test substances on the HDL-C concentration is determ ned by 25 subtracting
the val ue neasured for the 1 S blood sanple (zero value) fromthe val ue
measured for the 2"d blood sanple (afterlihe treatment). The mean of the
differences of all HDL-C val ues of one group is determ ned and conpared to
the nean of the differences of the control group. 30 Statistical evaluation
is carried out using student's t-test, after the variances have been
checked for honogeneity. - 146 Substances which increase the HDL-C of
the treated aBkample 3-h6a statistically significant (p<0.05) manner by at

bhar sl og) clnymsteiyly o R 87 SelBendT 2 piei pieriiomtsdraogthyti-
Conpounds _of ﬁ\@ﬁmgwlﬁhmim%g]&ﬂ%gﬁﬂé]Ei?%{}i%Bﬁgl&oﬁm - R5 6 - a RX

ORs 11 12 R3 ~ R RR4 I'n“which presents a bond or
‘represenfs a -CHz- or -CH2CH2- group,

Yield: 81.9% of theory

'H-NMR (200 MHz, CDCls): 8 = 1.31-1.47 (m, 18H); 1.70-1.95 (m, 6H); 2.20-2.31
10 (m, 4H); 2.35-2.51 (m, 1H); 2.82 (t, 2H); 3.28 (s, SH); 3.51 (t, 2H); 3.77 (s, 2H); 7.03

(d, 2H); 7.31 (d, 2H); 7.46 (d, 2H); 7.83 (d, 1H); 9.24 (s, 1H).

Example 3-17
1,1-Dimethylethyl 2-[[4-[[[2-[[4-(1,]1-dimethylethyl)-2-methylphenyl]amino]-2-
15 oxoethyl](2-methoxy-ethyl)amino]methyl]phenyl]thio]-2-methyl-propionate

Yield: 82.9% of theory

20 'H-NMR (300 MHz, CDCl3): & = 1.29 (s, 12 H); 1.40 (s, 9H); 1.42 (s, 6H); 2.82 (t,
2H); 3.29 (s, 5H); 3.51 (t, 2H); 3.77 (s, 2H); 7.13-7.40 (m, 4H); 7.40-7.53 (m, 2H);
7.86 (d, 1H); 9.26 (br s, 1H).



10 X represents O, S or CHZ, R, R2 and R3 are identical or different and

i ndependently of one another each represents hydrogen, (Cl-C6)-alkyl,
(C3-C~)-cycl oal kyl, hydroxyl, (C, -0C6)-al koxy, (C6-Coo)-aryloxy, hal ogen
trifluoronethyl, 15 trifluoromethoxy, (Cl-C6)-alkylam nosul phonyl, nitro or
cyano, or R and R2 are attached to two -ddg-acent carbon atoms and toget her
with these 20 forma fused cycl ohexane or benzene ring, the latter
optionally being substituted by a (Cl-C4)-al kyl sul phonyl net hyl group, and
25 R3 is as defined above, R4 represents hydrogen or (C~-C4)-al kyl, - 148
RS and R6 represent hydrogen or together with the carbon atomto which they
are attached Example 348bonyl group, R represents hydrogen, (C~-Cg)-alkyl

h I b | . Wh the 5 j i cgl ' d f t hei t
Ty | n cach olNePBRRRB o ¢ PLERH fisteBlere ebRr AR brori s AT
substituents Bﬁm]Izh@xoafh%Pz-ﬁgmﬁuhggarﬁfnoﬁ@hg@%n@gmhog-ighy@):a@a{‘eoXy,
hydr oxyl and hal ogen, Rg represénts hydrogen, - )-aryl Or represents

(C -C4)-al kyl which 10 for its part may be substituted by hydroxyl,
trifluoronethoxy, (C, -C4) al koxy or phenoxy, which for their part are

optionally nono- or disubptitWted by trifluor hyl, or by (C6-Coo)-aryl
or 5- or 6 nmenbered heterar agingup to t (?91 het eroatonms fromthe
I

group consisting of N, fd S, Ywhe ah | a d Bétaroaryl rings 15
mentioned may for their part inleach g 0 tigsulpstituted by
Isis ng of hal ogen,

identical or different substituents f¥rom tthe groug
hydr oxyl, {C, -C6)-al kyl, (Cl-C6)-al koxy, trifluor
cyano, nitro and amno, 20 RO and R are idénti different and

i ndependent|y of one another each represents hydrogen, (C, -C6)-alkyl,

(C -Co6)-al koxy, trifluoronethyl, trifluoronethoxy or halogen, R ~ and R 2
are identical or different and i ndependently of one another each 25

represents hydyqge r 1- C6) -al kyl or together with the carbon atomto
whi ch they argﬁégﬁgyﬁ@8%ggpﬂfa (C4-C~)-cycloal kyl ring, and 30 R13
represents hydiogar @oo Mids = 0'AYR oM €1 qanvHyy 858!y , §agr aded
to the corresggn ing@car o%ﬁgfggci d, ® 6ty REOHY L5S1/7En 1) 230

10 (s, 3H); 3.31 (s, 2H); 3.73 (s, 2H); 3.75 (s, 2H); 6.24-6.38 (m, 2H); 7.12 (s, 1H); 7.26

(d, 2H); 7.36 (d, 1H); 7.44 (d, 2H); 8.31 (s, LH); 9.19 (s, 1H).

Example 3-19
1,1-Dimethylethyl 2-[[4-[[[2-[[5-chloro-2-methyl-4-(trifluoromethoxy)phenyl]-
15 amino]-2-oxoethyl](2-methoxyethyl)amino]methyl]phenyl]thio]-2-methyl-propionate

Yield: 57.4% of theory

'H-NMR (300 MHz, CDCl3): 3 = 1.40 (s, 9H); 1.41 (s, 6H); 2.29 (s, 3H); 2.83 (t,
20 2H); 3.27 (s, 3H); 3.29 (s, 2H); 3.51 (t, 2H); 3.77 (s, 2H); 7.11 (s, 1H); 7.30 (d, 2H);

7.46 (d, 2H); 8.29 (s, 1H); 9.44 (s, 1H).



- 149 and their pharmaceutically acceptable salts, hydrates and sol vates.
2. Compounds of the general fornmula (1), 5 in which A represents a bond or
represents a -CH2- or -CHZCH2- group, X represents O S or CHz, 10 Rl, RZ
and R3 are identical or different and independently of one another each
represents hydrogen, (Cl-C6)-alkyl, (C, -Gég-al koxy, hydroxyl, hal ogen,
trifluoronmethyl, trifluoronethoxy, nitro or cyano, 15 R4 represents
hydrogen or (C -C4)-alkyl, RS and R6 each represents hydrogen or together
with the car bgqag,b e which they are attached forma carbonyl group, 20
R represents hydrogen, (C 1-C6)-alk phen or benzyl, in which the
aromatic radi ¢ArRimeshyletbyled f orZ-meth ¥2p{éf[f[2 (1-methydgthy k2 étriformmeshyly

trisubstituted by.identical ffe ub ts f ro

consi sting of P ](“‘C‘jé'l] 21%%068“(3'5&5 gli'n%g% %&Vdﬁﬁ%ﬁl Bﬁ“ﬁ?]@flﬁ’gleﬁ“% Ry
represents hygfdg,qg,@e (C6-C 1 o)- aryI or (C 1- C4)-al kyl, which for its part
is optionally substituted by (C6-C ~ o)-aryl or 5- or 6-rrenbered het er oar yl
having up to three heteroatons fromthe group consisting of N, O and S,
where all of the ring systens nentioned may for their part in each case be
nono- to trisubstituted by identical or dif go Gbstituents fromthe
group consi sting of hal ogen, ghydroxyl, (C, - 150-F al kyl ,

(C1-Co)-al koxy, trifluord¢nmethyl, d¢rifiuoro 0, nitro and ani no,
RO and R are identical ' ren [ ?S{Wg
5 represents hydrogen, {C)MT6)4al ky C1- CN) - al\kox

one anot her each
or onet hyl ,

trifluoronethoxy or halogen, R11 and R12 are idéhtica ifferent and

i ndependently of one another each represents hydrogen or (C 1-C6)-al kyl, or

together with the carbon atom 10 to which they are attached they forma

(C4-C~)-cycloal kyl ring, and R13 represents hydrogen or a group that can be

hydr ol ysed an¥ieddgi4daefitheoryl5 t he correspondi ng carboxylic aci d, and their

phar maceuti cal cce hy S o] vat es. ounds of
t he gener al fo‘i1 Bg’?‘giééoéﬁpﬁfé 86 g&g ‘%@%@q 43)8 H); 155 (s, Gquz 17 (s,
10 3H); 2.88 (sept., 1H); 3.25 (s, 2H); 3.15 (m, 4H); 5.85 (m, 1H); 6.10 (d, 1H); 6.81 (d,
2H); 7.21 (d, 2H); 7.35 (m, 1H); 7.43 (m, 1H); 8.15 (d, 1H); 9.67 (s, 1H).

Example 3-21
1,1-Dimethylethyl 2-[4-[[[2-[(2-ethoxy-1-naphthalenyl)amino]-2-oxoethyl][(5-
15 methyl-2-furanyl)-methyl]amino]methyl]phenoxy]-2-methyl-propionate

Yield: 95% of theory
20 'H-NMR (200 MHz, CDCls): & = 1.30 (t, 3H); 1.43 (s, 9H); 1.54 (s, 6H); 2.25 (s,
3H); 3.44 (s, 2H); 3.78-3.82 (m, 4H); 4.15 (q, 2H); 5.89-5.94 (m, 1H); 6.15-6.18 (m,



20 in which A represents a -CH2- or -CH2CH2- group, 25 X represents O S or
CH2, R, R2 and R3 are identical or different and independently of one
anot her each represents hydrogen, (Cl-C4)-al kyl, (Cl-C4)-al koxy, chlorine,
fluorine, trifluoronethyl, trifluoromethoxy, nitro or cyano, 30 R4
represents hydrogen or nethyl, - 1S1 -R%4and R6 each represent hydrogen
or together with the carbon atomto which they are attached forma carbonyl
group, R represents hydrogen, (Cl-C4)-al kyl or benzyl, 5 Rg represents
hydrogen, phen)., 6 8¢ ,)2H9.25—‘7'.%“§9@,r ; helsqE, oar)y b est 13V t ;WO
het er oat ons fro%1thea§roapvconsis iéggof N? O g%d thagg?gv¥ﬁgggpghg??c
ring systens B®ftbrondt)for their part may in each case be nono- to
trisubstituted by identical or different 10 substituents fromthe group
consi sting of chlorine, fluorine, brom ne, hydroxyl, (Cl-C4)-alkyl,
(C1-A4)-al koxExa{ngiJj_gQr onet hyl and am no, RO and Rl are identical or
different and 1 ndependently of one another each represents hydrogen,

(C1- C3) - &l kyl 1,1¢imefiBylethylk oRymethyliF-[4afd [(6-metthylt2-fukinyfl ymedhyl H2-omo-26](5 6178, R
and R12 are identical or diffferent_and independently of one another each
represents hylt3 ?'lﬁ%ﬁphaﬁa{eéwﬁgflmle%‘yg]‘m{‘@g}eﬂ@’ﬁP&F%‘Wﬁ‘ﬁ@%ﬁ‘@@on atomto
whi ch they are attached they forma cycl opentyl or cycl ohexyl ring, 20 and
R13 represents hydrogen or represents a group that can be hydrol ysed and

degraded to the correspondi ng caPboxylic acid, 25 and their
pharmaceutical ly accept abl %It hpdr ates and sol vates. 4. Conpounds of
the general formula (1), acCoy®n o 1, 20, 30 in which - 152
A represents a -CH2- or -CH2CH2- ¢group, N o

¥O

HN

10 Yield: 91% of theory
'H-NMR (300 MHz, CDCL3): & = 1.40 (s, 9H); 1.55 (s, 6H); 1.70-1.95 (m, 4H); 2.20
(s, 3H); 2.65-2.82 (m, 4H); 3.24 (s, 2H); 3.67 (s, 4H); 5.86-5.90 (m, 1H); 6.10-6.14
(d, 1H); 6.78-6.93 (m, 3H); 7.08 (t, 1H); 7.22 (d, 2H); 7.89 (d, 1H); 9.20 (br s, 1H).

15 Example 3-23
1,1-Dimethylethyl  2-[4-[[[2-[(2,4-dichlorophenyl)amino]-2-oxoethyl](2-methoxy-
ethyl)amino]methyl]-phenoxy]-2-methyl-propionate

Yield: 87% of theory

20



X represents O S o: CHz, 5 Rl represents hydrogen, nethyl or nethoxy, RZ
and R3 are identical or different and i ndependently of one anot her each
represents nethyl, trifluoromethyl, methoxy, trifluoromethoxy, chlorine or
fluorine, 10 R4 represents hydrogen RS and R6 together with the carbon
atomto which they are attached forma carBonyl group, 15 R represents
met hyl, ethyl, n-propyl or, in particular, hydrogen, R8 represents phenyl,
furanylnethyl or thienylnethyl where the ring systens nmentioned for their

part may in eaH*Nﬁﬂé?o@%@H”@D(QE 3% dizsybsenry; qtgﬂgsbmt)ﬂ?m '(F@HngM (s

different substituents fromthe group consisti’ng o and

and Rl are |déhl); 2.29 (9r2H)i 31‘5ér(emi-l)a&dOE(ac2H)r 6[80c(m5 A, ﬁyldrblﬂa(mmH)rgt}&/I in
parti cul ar ro identical or different and each
represents hy ¢d§§ 885%%5kﬂyggﬁ ?hﬁcular met hyl , and -153 R13
represents a group which can be hydrolysed and degraded to the
correspondi ng carboxylic acid, or, in particular, represents hydrogen, and

their phar nacdﬂxhhqﬂé]}-;ﬂaccept abI e sal ts, hydrat es and soI vat es 5 5.

Conmpounds of the fornul a E}E% C CH3 ~ WA R3 H 10
in which Ar edsleQenetbylathy [4:[[(2 mﬂmzethglaﬂ;uw (l-naphthalenyloxy) 2~(tnifluoro-

methyl)phenyl]amino]-2-oxoethyl]amino]methyl]phenoxy]-2-methyl-propionate

%H@vﬁﬂa

10
Yield: 95.5% of theory
'H-NMR (300 MHz, CDCL3): 8= 1.41 (s, 9H); 1.55 (s, 6H); 2.80 (t, 2H); 3.28 (s,
3H); 3.30 (s, 2H); 3.54 (t, 2H); 3.70 (s, 2H); 6.80 (d, 2H); 6.95 (d, 1H); 7.13-7.25 (m,
3H); 7.34 (d, 1H); 7.40 (t, LH); 7.47-7.58 (m, 2H); 7.66 (d, 1H); 7.89 (dd, 1H); 8.07-
15 8.21 (m, 2H); 9.68 (br s, 1H).

Example 3-25
1,1-Dimethylethyl 2-[4-[[[2-[[5-[(ethylsulphonyl)methyl]-1-naphthalenyl]jamino]-2-
oxoethyl](2-methoxyethyl)amino]methyl]phenoxy]-2-methyl-propionate

20

P S @j



X represents Oor S, 15 Rl represents hydrogen, nethyl or nethoxy, RZ and
R3 are identical or different and independently of one another each
represents nethyl, isopropyl, tert-butyl, cyclohexyl, trifluoronmethyl, 20
met hoxy, trifluoro-nethoxy, chlorine or fluorine, and R8 represents phenyl,
furanyl met hyl, thienyl methyl or oxazol yl-ndbhyl, 25 where the ring systens
mentioned for their part may in each case be nono- or disubstituted by

met hyl, or represents 2-nethoxyethyl. - 154 6. Conpounds of the formula
(1) as defineg;idp: §lofbfhedryt © 5 for the prophylaxis and treatnent of

di seases. 7. Medicanents, conprising at |east one conpound of the fornula
(1) as defi nelHSNMR @0aiMHz, EDC1{)nért 1.86+1t 3% (m, 13HartiscEy6H)AR BY-294i (nabl e
carriers, auxiliaries, solvents, vehicles. emulsifiers and/or di sPersant S.
8. Use of confiBintid? 6% 3Hke3- 3bfomaHy 3119 (tadd): Peth GatBhitds’ 26, 4d)i08ldd RHY ai ns
1to 7 for th r i t4yR fo1di$e . Q. e .
conpounds of '? hlg ?ﬁgﬂ}@)ﬁlﬁ]?ﬁii%gﬁﬁ%@g%iﬁ (& gﬁf)ﬁ?ﬁ?@bﬂ%’% (')2r2 f‘}alg rlio'nlg

medi camests. {#t.s, LHR of conpounds of the fornmula (1) as defined in Cains 1
to 6 for preparing 15 nedi canents for the treatnment of arteriosclerosis.
11. Method for the prophylaxis and treatnent of diseases, characterized in
t hat corrpoundﬁ o;n %f_ Eorrmla (I') as defined in Cdaiml are allowed to act
on |living bei é(g. P % . Process for preparing nedicanents, characterized
in that at |eagtDpnghgetipound of-metigl-DquTHRA[4-{ )-methytteiyi P2 4triffiofdndtigIL | S
converted into an admnistration formusing auxiliaries and/or carriers. 25
13. Process f phemytlepanalrRgoxestylldanetbyl--huazolylmethyljanjineknetefpherpxylr Cl ai m

1, char%terilz)reo%i(imgtet hat , [A] conpounds of the general formula (I1)

o) \N\Z . FCr
)40”7<°©Vmg”

Yield: 83.5% of theory

15 'H-NMR (300 MHz, CDCls): 8 = 1.25 (d, 6H); 1.40 (s, 9H); 1.55 (s, 6H); 2.10 (s,
3H); 2.85-3.00 (sept., 1H); 3.28 (s, 2H); 3.66 (s, 2H); 3.75 (s, 2H); 6.82 (d, 2H); 7.20
(d, 2H); 7.38 (dd, 1H); 7.40-7.45 (m, 1H); 7.75 (s, 1H); 8.14 (d, 1H); 9.45 (brs, 1H).

Example 3-27
20 1,1-Dimethylethyl 2-[4-[[[2-[[2,4-bis(trifluoromethyl)phenyl]amino]-2-oxoethyl][(4-
methyl-5-oxazolyl)-methylJamino]methyl]phenoxy]-2-methyl-propionate

N F

b :
O

Q \ "
)Y 0»7<0\©\/N/\\(N F
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- 155 ORO RB XOT~z HOOC N\ RR R o Rin which 5 A X, R, R8, R9,
Rl, Rl ~ and Rz are each as defined above and T represents benzyl,
(C1-C6)-al kyl or a polyneric support suitable 10 for solid-phase synthesis,
are initially, with activation of the carboxylic acid group in (I1),
reacted with conpounds of the general forlddl-a (111) 15 20 R 2\ R/ (BI)~
3 NHz Rin which R, Rz and R3 are each as defined above, to give conpounds
of the general formula (la) - 156 R aRR\ O/ HWA~- RBR ~OTR ~z

(la), ~o in wyigl: 1.5% of theory
'H-NMR (300 MHz, CDCls): § = 1.40 (s, 9H); 1.55 (s, 6H); 2.11 (s, 3H); 3.30 (s,
2H); 3.68 (s, 2H); 3.76 (s, 2H); 6.81 (d, 2H); 7.18 (d, 2H); 7.70-7.80 (m, 2H); 7.86 (s,
1H); 8.56 (d, 1H); 9.71 (br s, 1H).

5
Example 3-28
1,1-Dimethylethyl 2-[4-[[[2-[[4-(1,1-dimethylethyl)-2-methylphenyl]amino]-2-
oxoethyl](2-methoxy-ethyl)amino]methyl]phenoxy]-2-methyl-propionate
/
0
o)
SR
KN
o)
10

Yield: 81% of theory

'H-NMR (300 MHz, CDCl3): 5= 1.30 (s, 9H); 1.40 (s, 9H); 1.55 (s, 6H); 2.38 (s,

3H); 2.80 (t, 2H); 3.29 (s, 5H); 3.50 (t, 2H); 3.70 (s, 2H); 6.80 (d, 2H); 7.15-7.25 (m,
15 4H); 7.78 (d, 1H); 9.30 (br s, 1H).



10 A X, T, R, R2, R3, R, R3, RO, R, R 1 and R-2 are each as defined
above, or [B] conpounds of the general fornmula (I1V) ORSB R X OT H\‘A ~ ~
R-, R2 (IVV\~ R oinwhichISA X T, R, RO, Rl, R ~ and Rl12 are each
as defined above are, in the presence of a base, reacted with conpounds of
the general formula (V) 20 R OR/ N O-R38H R~ - 157 in which Rl, R2,
R3 and RT are each ~ s defined above 5 and Qis a suitable |eaving group,
| i kewi se to conmpounds of the general formula (la) 10 the conpounds of the
general fornuigg ng 3ape, if appropriate according to known nethods for
am de al kyl at| on am de reduction, converted into conpounds of the
gener al f or nulld-Dirhgthylethsl I?Z-IRQ[NZ-FE& 4bis(trifl¥oroniEthyl fghenyRathifd [RAokvetRINB- | n
whi ch ) X
methoxyethyl)-amino]methyl]phenoxy]-2-methyl-propionate

Adeon
T

Yield: 80% of theory

'H-NMR (300 MHz, CDCl3): 6= 1.39 (s, 9H); 1.55 (s, 6H); 2.82 (t, 2H); 3.28 (s,

3H); 3.33 (s, 2H); 3.52 (t, 2H); 3.71 (s, 2H); 6.80 (d, 2H); 7.18 (d, 2H); 7.78 (d, 1H);
10 7.84 (s, 1H); 8.60 (d, 1H); 9.98 (br s, 1H).

Example 3-30

1,1-Dimethylethyl 2-[4-[[[2-[[2,4-bis(trifluoromethyl)phenyl]amino]-2-oxoethyl](2-
furanylmethyl)-amino]methyl]phenoxy]-2-methyl-propionate

$&©VKD :

F

15

F

O N
H

F
F

Yield: 84% of theory



A X T, R, R, R3, R4, R5, R6, R, R8, R9, R-, Rl1 and R12 are each as 20
defi ned above, then converted with acids or bases into the correspondi ng
carboxylic acids of the general formula (lc) - 1S8 R~ OR9 a R2 ~R5 R6
i I XOHRR2 (Ic)>RRA R-Rinwhich5A X R, R, RB, R4, RS, R6, R,
Ry, R), R, R and R 2 are each as defindd®above, and these are, if
appropri ate according to known nethods for esterification, nodified further
by reaction with conpounds of the general formula (VI) 10 R3-Z (VI), in
which 15 R 3 g NMRABDO Mﬁzaepm%aad 40 eD9BHENISS (8, @q) tzajzi &, |2H§V3 es (§roup
or represents a hydroxyl group 14. Use accor di ng to Clarm?9

prepari ng ned2HpieHt &, 2H); 6. He6304mn, iEt 6.50- 633t8t(m,|1d11§c6<82c66,| ), f7dI8 (lanH)gaS| ng

T0L Tevel s i nteadesd b Y £73 (dR0; 290 5 dhGi S0 f JHBE bl 2em 5. 725
15. Use of conpounds of the fornmula (1) as defined in Claim1 as agonists
of the peroxisone-proliferator-activated receptor.

5 Example 3-31
1,1-Dimethylethyl 2-[[4-[[[2-[[2,4-bis(trifluoromethyl)phenyl]amino]-2-oxoethyl](2-
furanylmethyl)-amino]methyl]phenyl]thio]-2-methyl-propionate

%ngvp F

F
O ﬁ .
F7OF
10
Yield: 92% of theory
'H-NMR (300 MHz, CDCl3): &= 1.40 (s, 9H); 1.45 (s, 6H); 3.31 (s, 2H); 3.74-3.80
(m, 4H); 6.25 (d, 1H); 6.30-6.38 (m, 1H); 7.22-7.40 (m, 3H); 7.50 (d, 2H); 7.78 (d,
1H); 7.90 (s, 1H); 8.61 (d, 1H); 9.78 (br s, 1H).
15

The following compounds were obtained similarly to the procedure of Example 3-8:

Example 3-32
2-[4-[[[2-[[2,4-Bis(trifluoromethyl)phenyl]amino]-2-oxoethyl][(5-methyl-2-furanyl)-
20 methyl]amino]methyl]phenoxy]-2-methyl-propionic acid



- 159 16. Conpounds of the formula (In 9 RBRXOT" ,z HOOC N ~ RR R O
R5inwhich AA X R, Rg, RO, R, R ~ and Rlz are as defined in Cains 1
to 5 and 10 T represents benzyl, (C, -C6)-al kyl or a polyneric support
suitabl e for solid-phase synthesis. .A

AU AU A LA LA AAy. A L AU AU A . AU?. AAl . AlL200

. AA. Ahr . A’>A.R.AUAhAAALAA

CACAAe. ALAT L A92. AL AL AAAUL. AU’7 AE. A . AA. Aly. A. . AA A
AL A ACA AAR AU A AW A AA’> .
.A,UAAAUAUAAAA@Je

334

. AU. A. % Ahe. A. . A . A O AA.
. AU. AU. Ah% AU. AA AAA Al

Yield: 83.4% of theory

'H-NMR (300 MHz, CDCl3): § = 1.56 (s, 6H); 2.15 (s, 3H); 3.29 (s, 2H); 3.69 (s,
5 2H); 3.71 (s, 2H); 5.80-5.88 (m, 1H); 6.13 (d, 1H); 6.89-6.98 (m, 2H); 7.20-7.35 (m,

2H); 7.74 (d, 1H); 7.86 (s, 1H); 8.56 (d, 1H); 9.79 (s, 1 H).

Example 3-33
2-[[4-[[[2-[[5-Chloro-2-methyl-4-(trifluoromethoxy)phenyl]Jamino]-2-oxoethyl][ (4-
10 methyl-5-oxazolyl)methyl]amino]methyl]phenyl}thio]-2-methyl-propionic acid

e OVI \>

O N
H

Yield: 62.8% of theory

15 'H-NMR (200 MHz, CDCls): & = 1.47 (s, 6H); 2.11 (s, 3H); 2.28 (s, 3H); 3.35 (s,
2H); 3.74 (s, 2H); 3.77 (s, 2H); 7.11 (s, 1H); 7.20-7.30 (m, 2H); 7.49 (d, 2H); 7.80 (s,
1H); 8.28 (s, 1H); 9.04 (s, LH).
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2-Methyl-2-[4-[[[(5-methyl-2-furanyl)-methyl][2-0x0-2-[(5,6,7,8-tetrahydro-1-

naphihalenyl)amino]ethyl]amino]methyl]phenoxy]-propionic acid

0 \

HO)\7<O\©\/N/\\gH

Yield: 76% of theory

'H-NMR (300 MHz, CDCL3): 5 = 1.55 (s, 6H); 1.75-1.95 (m, 4H); 2.20 (s, 3H); 2.36

(t, 2H); 2.78 (t, 2H); 3.30 (s, 2H); 3.69 (s, 4H); 5.89 (m, 1H); 6.12 (d, 1H); 6.83-6.94
10 (m, 4H); 7.09 (t, 1H); 7.20-7.32 (m, 1H); 7.85 (d, 1H); 9.15 (s, 1H).

N
o)

Example 341
2-[4-[[[2-[(2,4-Dichlorophenyl)amino]-2-oxoethyl](2-methoxyethyl)amino]methyl]-
phenoxy]-2-methyl-propionic acid

O/
o) Cl
HO
\©\/N/\‘g cl
Yield: 69% of theory
'H-NMR (300 MHz, CDCl3): &= 1.55 (s, 6H); 2.82 (t, 2H); 3.28 (s, 3H); 3.00 (s,

20 2H); 3.54 (t, 2H); 3.75 (s, 2H); 6.90 (m, 2H); 7.18-7.36 (m, 3H); 7.39 (d, 1H); 8.40
(d, 1H); 9.90 (br s, 1H).
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Example 3-42
2-[4-[[(2-Methoxyethyl)[2-[[4-(1-naphthalenyloxy)-2-(trifluoromethyl)phenyl]-
25 amino}-2-oxoethyl}Jamino]methyl]phenoxy]-2-methyl-propionic acid
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Yield: 74% of theory

5 'H-NMR (300 MHz, DMSO): § = 1.45 (s, 6H); 2.72 (t, 2H); 3.18 (s, 3H); 3.25 (s,
2H); 3.47 (t, 2H); 3.68 (s, 2H); 6.78 (d, 2H); 7.10 (d, 1H); 7.21 (d, 2H); 7.28 (dd,
1H); 7.40 (d, 1H); 7.48-7.66 (m, 3H); 7.80 (d, 1H); 7.90 (d, 1H); 8.05 (t, 2H); 9.60
(brs, 1H).

10 Example 3-43
2-[4-[[[2-[[5-[(Ethylsulphonyl)methyl]-1-naphthalenylJamino]-2-oxoethyl](2-
methoxyethyl)amino]methyl]phenoxy]-2-methyl-propionic acid
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Yield: 40.5% of theory
'H-NMR (400 MHz, CD,Cly): & = 1.34 (t, 3H); 1.46 (s, 6H); 2.83-3.04 (m, 4H); 3.24
(s, 3H); 3.37 (s, 2H); 3.32-3.64 (m, 2H); 3.78 (s, 2H); 4.72 (s, 2H); 6.83 (d, 2H); 7.31

(d, 2H); 7.46-7.65 (m, 3H); 7.90 (d, 1H); 8.04-8.20 (m, 2H); 10.10 (br's, 1H).
20
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Yield: 69% of theory

'H-NMR (200 MHz, CDCl3): & = 1.25 (d, 6H); 1.58 (s, 6H); 2.09 (s, 3H); 2.82-3.04

(sept., 1H); 3.30 (s, 2H); 3.66 (s, 2H); 3.76 (s, 2H); 6.90 (d, 2H); 7.25 (d, 2H); 7.35-
10 7.48 (m, 2H); 7.80 (s, 1H); 8.11 (d, 1H); 9.40 (br s, 1H).

Example 3-45
2-[4-{[[2-[[2,4-Bis(trifluoromethyl)phenylJamino]-2-oxoethyl][(4-methyl-5-
oxazolyl)methyl]amino]methyl]phenoxy]-2-methyl-propionic acid
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Yield: 76% of theory

'H-NMR (200 MHz, CDCls): 8= 1.60 (s, 6H); 2.10 (s, 3H); 3.32 (s, 2H); 3.70 (s,
20 2H); 3.77 (s, 2H); 6.90 (d, 2H); 7.21 (d, 2H); 7.73-7.90 (m, 3H); 8.55 (d, 1H); 9.68

(brs, 1H).
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Yield: 77% of theory

'H-NMR (300 MHz, CDCls): &= 1.55 (s, 6H); 2.84 (t, 2H); 3.25 (s, 3H); 3.35 (s,

2H); 3.55 (t, 2H); 3.75 (s, 2H); 6.90 (d, 2H); 7.15-7.30 (m, 2H); 7.75 (d, 1H); 7.88 (s,
10 1H); 8.59 (d, 1H); 9.91 (br s, 1H).

Example 3-47

2-[4-[[[2-[[2,4-Bis(trifluoromethyl)phenyl]Jamino]-2-oxoethyl](2-furanylmethyl)-
amino]methyl]phenoxy]-2-methyl-propionic acid

Hoj><o\©\/ N(E> F

07 "N
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Yield: 91% of theory

'H-NMR (300 MHz, CDCls): 6 = 1.57 (s, 6H); 3.30 (s, 2H); 3.70 (s, 2H); 3.77 (s,
20 2H); 6.30 (dd, 2H); 6.88 (d, 2H); 7.20-7.35 (m, 2H); 7.37-7.42 (m, 1H); 7.75 (d, 1H);

7.86 (s, 1H); 8.56 (d, 1H); 9.80 (br s, 1H).
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Yield: 91% of theory

'H-NMR (300 MHz, CDCl3): & = 1.46 (s, 6H); 3.32 (s, 2H); 3.75 (s, 4H); 6.25 (dd,

2H); 7.20-7.40 (m, 3H); 7.50 (d, 2H); 7.78 (d, 1H); 7.90 (s, 1H); 8.59 (d, 1H); 9.78
10 (br s, 1H).

The following compounds were obtained similarly to the procedure of Examples 3-9

and 3-11:

15 Example 3-49
2-{[4-[[[2-[(4-Cyclohexyl-2-methylphenyl)amino]-2-oxoethyl](2-methoxyethyl)-
amino]methyl]phenyl]thio]-2-methyl-propionic acid hydrochloride

oo Il

x HCI

20
Yield: 53.3% of theory
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Example 3-50

2-[[4-[[[2-[[4-(1,1-Dimethylethyl)-2-methylphenyl]Jamino]-2-oxoethyl}(2-
methoxyethyl)amino]methyl]phenyl]thio]-2-methyl-propionic acid hydrochloride

o @

x HCI

10
Yield: 85.3% of theory
'H-NMR (300 MHz, CDCl3): § = 1.29 (s, 9H); 1.56 (s, 6H); 2.26 (s, 3H); 2.86 (t,
2H); 3.29 (s, 3H); 3.35 (s, 2H); 3.53 (t, 2H); 3.74 (s, 2H); 6.88 (d, 2H); 7.15-7.26 (m,
4H); 7.79 (d, 1H); 9.26 (s, 1H).

15
Example 3-51
2-Methyl-2-[4-[[[2-[[4-(1-methylethyl)-2-(trifluoromethyl)phenyl Jamino]-2-oxo-
ethyl][(5-methyl-2-furanyl)methylJamino]methyl]phenoxy]-propionic acid hydro-
chloride

20
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(d, 2H); 7.46-7.57 (m, 5H); 10.23 (br s, 1H); 10.55 (br s, 1H); 13.15 (br s, 1H).

5
Example 3-52
2-[4-[[[2-[[4-(1,1-Dimethylethyl)-2-methylphenylJamino]-2-oxoethyl}(2-methoxy-
ethyl)amino]methyl]phenoxy]-2-methyl-propionic acid hydrochloride
/
o)
0O
Lery
HO \©va
O
10 x HCI

Yield: 54% of theory
LC-MS: 470 [M"]

15 Example 3-53
2-[4-{[[2-[(2,4-Dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)amino}-
methyl]phenoxy]-2-methyl-propionic acid sodium salt
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0.015 g (0.03 mmol) of the compound from Example 3-4 is dissolved in 0.5 ml of

20

ethanol and treated with 0.3 ml of IN aqueous sodium hydroxide solution. The

reaction mixture is stirred for another 5 min and then concentrated using a rotary
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'H-NMR (200 MHz, CDCl3): § = 1.21 (s, 6H); 2.10-2.20 (m, 6H); 3.16 (s, 2H); 3.58-
5 3.64 (m, 4H); 6.18-6.25 (m, 2H); 6.73-6.82 (m, 2H); 7.09-7.35 (m, 3H); 7.71 (d, 1H);
9.00 (br s, 1H).

The following compounds were obtained similarly to the procedure of Examples 3-7

and 3-10:
10
Example 3-54
1,1-Dimethylethyl 2-[[4-[[[2-[[4-(1-methylethyl)-2-(trifluoromethyl)phenyl]Jamino]-
2-oxoethyl](2-methoxyethyl)amino]methyl]phenyl]thio]-2-methyl-propionate
/ F
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Yield: 61% of theory

'H-NMR (200 MHz, CDCls): & = 1.24 (d, 6H); 1.39 (s, 9H); 1.42 (s, 6H); 2.80 (¢,

2H); 2.90-3.1 (m, 1H); 3.28 (s, 3H); 3.32 (s, 2H); 3.53 (t, 2H); 3.78 (s, 2H); 7.25-
20 7.50 (m, 6H); 8.14 (d, 1H); 9.62 (br s, 1H).

Example 3-55
1,1-Dimethylethyl 2-methyl-2-[[4-[[[2-[[4-(1-methylethyl)-2-(trifluoromethyl)-
phenyl]Jamino]-2-oxo-ethyl][(4-methyl-5-oxazolyl)methyl]amino]methyl]phenyl]-

25 thio]propionate
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1H); 8.13 (d, 1H); 9.40 (br s, 1H).
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Example 3-56
1,1-Dimethylethyl  2-[[4-[[[2-[(2-methyl-4-methoxyphenyl)amino]-2-oxoethyl][(4-
10 methyl-5-oxazolyl)-methyl]Jamino]methyl]phenyl]thio]-2-methyl-propionate

Yield: 86% of theory

'H-NMR (200 MHz, CDCl3): & = 1.41 (s, 9H); 1.43 (s, 9H); 2.13 (s, 3H); 2.24 (s,
15 3H); 3.31 (s, 2H); 3.70-3.81 (m, 7H); 6.68-6.80 (m, 2H); 7.30 (d, 2H); 7.50 (d, 2H);

7.67-7.75 (m, 1H); 7.78 (s, 1H); 8.80 (brs, 1H).

Example 3-57
1,1-Dimethyl-ethyl  2-[[4-[[[2-[[2,4-bis(trifluoromethyl)phenylJamino]-2-oxoethyl]-
20 [(4-methyl-5-oxazolyl)methyl]amino]methyl]phenyl]thio]-2-methyl-propionate
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Yield: 84% of theory

'H-NMR (200 MHz, CDCl3): & = 1.40 (s, 9H); 1.42 (s, 6H); 2.11 (s, 3H); 3.32 (s,
5 2H); 3.74-3.82 (m, 4H); 7.29 (d, 2H); 7.49 (d, 2H); 7.70-7.85 (m, 2H); 7.87 (s, 1H);

8.57 (d, 1H); 9.67 (br s, 1H).

Example 3-58
1,1-Dimethylethyl  2-[4-[[[2-[(4-cyclohexyl-2-methylphenyl)amino]-2-oxoethyl][(4-
10 methyl-5-oxazolyl)-methylJamino]methyl]phenoxy]-2-methyl-propionate

Yield: 54.8% of theory

15 'H-NMR (200 MHz, CDCly): 8 = 1.30-1.46 (m, 14 H); 1,55 (s, 6H); 1.62-1.94 (m,
6H); 2.12 (s, 3H); 2.26 (s, 3H); 3.29 (s, 2H); 3.65 (s, 2H); 3.74 (s, 2H); 6.82 (d, 2H);
6.98-7.08 (m, 2H); 7.18 (d, 2H); 7.77 (s, 1H); 7.83 (d, 1H); 8.96 (br s, 1H).
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Example 3-59
1,1-Dimethyl-ethyl 2-[4-[[[2-[[4-(1,1-dimethylethyl)-2-methylphenyl]amino]-2-0x0-
ethyl][(4-methyl-5-oxazolyl)methyl]JaminoJmethyl]phenoxy]-2-methyl-propionate

Yield: 64.7% of theory

'H-NMR (200 MHz, CDCls): & = 1.29 (s, 9H); 1.41 (s, 9H); 1.55 (s, 6H); 2.12 (s,

3H); 2.28 (s, 3H); 3.29 (s, 2H); 3.65 (s, 2H); 3.75 (s, 2H); 6.82 (d, 2H); 7.10-7.30 (m,
10 4H); 7.77 (s, 1H); 7.85 (d, 1H); 8.98 (br s, 1H).

Example 3-60
2-[[4-[[[2-[[4-(1-Methylethyl)-2-(trifluoromethyl)phenyl]amino]-2-oxoethyl](2-
methoxyethyl)amino]methyl]phenyl]thio]-2-methyl-propionic acid

15
/
o el
i H
J7<S N
HO N Y
o)
0.248 g (0.43 mmol) of the compound from Example 3-54 is initially charged in 5 ml
of dichloromethane. At room temperature, 5 ml of trifluoroacetic acid are added. The
20 reaction mixture is stirred at room temperature for 2 hours and then concentrated

under reduced pressure using a rotary evaporator. The residue is taken up in ethyl

acetate and extracted with water, 20% strength sodium acetate solution, water and
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saturated sodium chloride solution. The organic phase is dried over magnesium
sulphate and freed from the solvent under reduced pressure. The product is purified
chromatographically on silica gel (dichloromethane, dichloromethane/methanot 30:1)
and then dried under reduced pressure. This gives 197 mg (88% of theory) of the title
compound.

'H-NMR (200 MHz, CDCl3): & = 1.25 (d, 6H); 1.49 (s, 6H); 2.80 (t, 2H); 2.85-3.00
(m, 1H); 3.30 (s, 3H); 3.32 (s, 2H); 3.49-3.59 (m, 2H); 3.80 (s, 2H); 7.24-7.53 (m,
6H); 8.12 (d, 1H); 9.58 (br s, 1H).

The following compounds were obtained similarly to the procedure of Example 3-60:

Example 3-61
2-Methyl-2-[[4-[[[2-[[4-(1-methylethyl])-2-(trifluoromethyl)phenyl]Jamino]-2-oxo0-
ethyl][(4-methyl-5-oxazolyl)methyl]amino]Jmethyl}phenyl}thio]-propionic acid

Hoj)>< S\©\/ j{}
ol”

F
F7OF

Yield: 81% of theory

'H-NMR (300 MHz, CDCL): & = 1.25 (d, 6H); 1.50 (s, 6H); 2.07 (s, 3H); 2.85-3.00
(m, 1H); 3.39 (s, 2H); 3.74-3.78 (m, 4H); 7.30 (d, 2H); 7.36-7.53 (m, 4H); 7.79 (s,
1H); 8.11 (d, 1H); 9.39 (br s, 1H).

D&9
9
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Yield: 84% of theory

'H-NMR (200 MHz, CDCl3): § = 1.51 (s, 6H); 2.08 (s, 3H); 2.23 (s, 3H); 3.35 (s,
2H); 3.70-3.82 (m, 7H); 6.70-6.80 (m, 2H); 7.28 (d, 2H); 7.48 (d, 2H); 7.63-7.73 (m,

10 1H); 7.80 (s, 1H); 8.81 (br s, 1H).
Example 3-63

2-[[4-[[[2-[[2,4-Bis(trifluoromethyl)phenyl]Jamino]-2-oxoethyl][(4-methyl-5-
oxazolyl)methyl]amino]methyl]phenyl]thio]-2-methyl-propionic acid

H<>j><$\E>V Nf} F

o)

15

N
HF
F

Yield: 76% of theory

'H-NMR (300 MHz, CDCl3): 8 = 1.49 (s, 6H); 2.09 (s, 3H); 3.35 (s, 2H); 3.74-3.80
20 (m, 4H); 7.29 (d, 2H); 7.49 (d, 2H); 7.75-7.82 (m, 2H); 7.87 (s, 1H); 8.56 (d, 1H);

9.66 (brs, 1H).
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10 Step a)
Wang resin (from Rapp Polymere, Order No. H 1011) (48.0 g, 14.06 mmol of
reactive groups) is suspended in dichloromethane. 2-(4-Formylphenoxy)-2-methyl-
propionic acid [G.J. Ellymes, C. Glynis, J. Chem. Soc. Perkin Trans. 2, 1993, 43-48]
(8.78 g, 42.18 mmol), diisopropylcarbodiimide (10.65 g, 84.35 mmol) and DMAP
15 (3.44 g, 28.12 mmol) are added, and the mixture is then shaken at room temperature
for 18 h. The mixture is then filtered and the resin is washed with dichloromethane,

DMF and methanol, giving resin A.

Step b)

20 Resin A (2.50 g, 0.72 mmol of reactive groups) and 2-furfurylamine (352 mg,
3.62 mmol) are suspended in 20 ml of trimethyl orthoformate. The mixture is shaken
at room temperature for 20 h and then filtered, and the resin is washed with DMF.
The resin is then suspended in 20 ml of DMF, tetrabutylammonium borohydride
(559 mg, 2.17 mmol) and acetic acid (0.42 ml, 7.25 mmol) are added and the mixture

25 is shaken at room temperature for 7 h. The mixture is then filtered and the resin is

washed with dichloromethane, DMF and methanol, giving resin B1.
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“—bA310° " 9 = 14¥s, 6H) 0%, (s, 31—({} 24(s 3H), %3 s, 5:21) 37 (s,
25 2H), 3.8 (s, 2H), 6.3 (d, 1H), 6.4 (d, 1H), 6.8 (d, 1H), 6.9 (d, 2H), 7.05 (d, 1H), 7.2
(m, 2H), 7.4 (s, 1H), 7.8 (s, 1H).

Example 4-2
2-[4-[[[2-[(4-Methoxy-2,5-dimethylphenyl)amino]-2-oxoethyl](2-furanylmethyl)-
30 amino]-methyl]phenoxy}-2-methyl-propanoic acid
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Resin Cl1 from Example 4-1 step c) (2.5 g, 0.72 mmol of reactive groups) is

suspended in 20 ml of DMF and treated with diisopropylethylamine (656 mg,
5 5.08 mmol), HATU (1.38 g, 3.63 mmol) and 2,5-dimethyl-4-methoxyaniline
(756 mg, 5.08 mmol). The mixture is shaken at room temperature for 18 h and then
filtered, and the resin is washed with dichloromethane, DMF and methanol. The resin
is then suspended in a mixture of dichloromethane and trifluoroacetic acid. The
mixture is shaken at room temperature for 30 min and then filtered and evaporated.
10 The target compound is obtained as a colourless film.
LC-MS: R, = 3.48 min; [M+H]" = 481.226 (100%), [M-H]" = 479.226 (100%)
[Method: Symmetry C18 column (Waters), flow rate: 0.5 ml/min, oven temp. 40°C,
pressure 400 bar, gradient: t=0 min: 10% A, 90% B; t=4.0 min: 90% A, 10% B;
t=6.0 min: 90%A, 10% B; t=6.1 min 10% A, 90%B; t=7.5 min 10% A, 90% B. A:
15 CH;CN + 0.1% HCOOH; B: HO +0.1% HCOOH].

Example 4-3
2-[4-[[[2-[(4-Methoxy-2,5-dimethylphenyl)amino]-2-oxoethyl](2-thienylmethyl)-
amino]-methyl]phenoxy]-2-methyl-propanoic acid

20
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|
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(2.38 ml, 14.5 mmol) The mixture is shaken at 60°C overnight. The mixture is then
15 filtered and the resin is washed with dichloromethane, DMF and methanol. The
protective silyl group is removed by suspending the resin in 25 ml of dioxane and
treating it with tetrabutylammonium fluoride solution (1 M in THF, 1 ml). The
mixture is shaken at room temperature for 1 h and then filtered. The resin is then

washed with dichloromethane, DMF and methanol, giving resin C2.

20
Step c)
Resin C2 (2.5 g, 0.72 mmol of reactive groups) is suspended in 20 ml of DMF and
treated with diisopropylethylamine (656 mg, 5.08 mmol), HATU (1.38 g, 3.63 mmol)
and 2,5-dimethyl-4-methoxyaniline (657 mg, 5.08 mmol). The mixture is shaken at
25 room temperature for 18 h and then filtered, and the resin is washed with

dichloromethane, DMF and methanol. The resin is then suspended in a mixture of
dichloromethane and trifluoroacetic acid. The mixture is shaken at room temperature
for 30 min and then filtered and evaporated. The target compound is obtained as a
colourless film.

30 LC-MS: Ry = 3.90 min; [M+H]" = 497.4 (100%), [M-HJ" = 495.4 (100%)
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The following compound is obtained in a similar manner:

10 Example 4-4
2-[4-[[[2-[(4-Methoxy-2,5-dimethylphenyl)amino]-2-oxoethyl][(5-methyl-2-furanyl)-
methyl}-amino]methyl]phenoxy]-2-methyl-propanoic acid

| B o
o o g o7<lLOH
LI

LC-MS: R, = 2.76 min; [M+H]" = 495 (100%), [M-H]" = 493 (100%)

15

[Method: Symmetry C18 column (Waters), flow rate: 0.5 ml/min, oven temp. 40°C,

pressure 400 bar, gradient: t=0 min: 10% A, 90% B; t=4.0 min: 90% A, 10% B;

t=6.0 min: 90% A, 10% B; t=6.1 min 10% A, 90% B; t=7.5 min 10% A, 90% B. A:
20 CH;CN + 0.1% HCOOH; B: H,0 +0.1% HCOOH].

Example A
Cellular transactivation assay:

25
Test principle:
A cellular assay is used to identify activators of the peroxisome proliferator-activated

receptor alpha (PPAR-alpha).
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CHO (chinese hamster ovary) cells are sown in DMEM/F12 medium (BioWhittaker),

20 supplemented by 10% foetal calf serum, 1% penicillin/streptomycin (GIBCO), at a
cell density of 2 x 10° cells per well in a 384 well plate (Greiner). The cells are
cultivated at 37°C for 48 h and then stimulated. To this end, the substances to be
tested are taken up in CHO-A-SFM medium (GIBCO), supplemented by 10% foetal
calf serum, 1% penicillin/streptomycin (GIBCO) and added to the cells. After a

25 stimulation period of 24 hours, the luciferase activity is measured using a video
camera. The relative light units measured give, as a function of the substrate
concentration, a sigmoidal stimulation curve. The ECsy values are calculated using

the computer programme GraphPad PRISM (Version 3.02).

30 In this test, the compounds according to the invention of Examples 3-4, 3-6, 3-60,
1-9, 2-7 and 2-12 show ECsj values of from 0.04 to 200 nM.
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in the serum of transgenic mice transfected with the human ApoAl gene

(hApoAl):

20 The substances to be examined in vivo for their HDL-C-increasing activity are
administered orally to male transgenic hApoAl mice. One day prior to the start of the
experiment, the animals are randomized into groups with the same number of
animals, generally n = 7-10. During the entire experiment, the animals have drinking
water and feed ad libitum. The substances are administered orally once a day for

25 7 days. To this end, the test substances are dissolved in a solution of Solutol HS 15 +
ethanol + saline (0.9%) in a ratio of 1+1+8 or in a solution of Solutol HS 15 + saline
(0.9%) in a ratio of 2+8. The dissolved substances are administered in a volume of
10 ml/kg of body weight using a stomach tube. Animals which have been treated in
exactly the same manner but have only been given the solvent (10 ml/kg of body

30 weight), without test substance, serve as control group.



f10% s& ()- 9&10% s& ()- 9&10% s& ()- 9&10% s& ()-10s s10s sl10s s
9910% s& ()-Mantk|[:vU410! 9 9& 10% s& ()-9 SHI0% & ()- 9 9QSH10%s

s& ()- 9 109 ()- 1$ 10%& ()- 9L10% s& ()-|[:vU410! 9 9 .10% s& ()-9
9&F , @O0% s& ()-9 9&10% s& ()-9 9&s'3 10% s& ()- 9>&$@#10% s& ()- 9&"
10% s& ()-)+vU410! &S#10% i & ()- 910% d4fy-10s s10s s10s s9 9&3 10%

s& ()- /3 10%& ()-& 9/3 10%ss& ()-& e25?|[:vua10! 9 110%& ()-9 910%

& ()- 91 109%& ()-9 S#H10% & ()-M wS#10% & () - M 9&S#10% & () - ?C| obU410! 9910%

s& ()-10 10 1Pro@h\He itk %&ﬁnﬁra@)ﬂﬁﬁ%ﬁnéé 'ab@dﬁjaﬁlﬁlégfrﬁl each of the mice is
| 10%Mb& ()-DS| [ : bUAL0! 9 bl0%D D& ()-' 10% 7 9L10% s& ()-9 9&

&10% s& ()- ken byomunctirg of the retioovhitad &'6(19115@1&21}58 bwmwrmu&o/&pe’él,s&r(lm- -

9&8%$10% & 9&Y' ' -- 9 0%
oe ) | o L shalastarol MR belP e Bl iRl (e Sy bsosmenty BSigE 0o
& () 9/ 10%0nk hﬂ@&ﬂ&%&s@a&éance%s A0HsTied o e oSTA0 @ B SHARAL

M& (- CF 109& ( TOUKKE () -2 9LL109M N& () -
9LS109V & ()24:hm.‘n{‘8afﬂ3tlﬂle mom&n@men oﬁgulﬁmmcw&m@ Yay &mamsw 6 the

I Dt Sl o AT, U LAY 1
& () --!9f I GH1QAMNIMA (drioub plRXBs Do detefmift Jciq)e%ai?he(ﬁaré%‘néers.':l' 1R B8k skifipled ak - F
centrifuged and, after the serum has been obtained, cholesterol and TG are
determined photometrically using an EPOS Analyzer 5060 (Eppendorf-Geritebau,
10 Netheler & Hinz GmbH, Hamburg). The said determinations are carried out using

commercial enzyme tests (Boehringer Mannheim, Mannheim).

To determine the HDL-C, the non-HDL-C fraction is precipitated using 20% PEG
8000 in 0.2 M glycine buffer pH 10. From the supernatant, the cholesterol is
15 determined UV-photometrically (BIO-TEK Instruments Inc. USA) in a 96-well plate

using a commercial reagent (Ecoline 25, Merck, Darmstadt).

Human mouse ApoAl is determined with a Sandwich ELISA method using a
polyclonal antihuman ApoAl and a monoclonal antihuman ApoAl antibody

20 (Biodesign International, USA). Quantification is carried out UV-photometrically
(BIO-TEK Instruments, USA) using peroxidase-coupled anti-mouse-IGG antibodies
(KPL, USA) and peroxidase substrate (KPL, USA)

The effect of the test substances on the HDL-C concentration is determined by
25 subtracting the value measured for the 1* blood sample (zero value) from the value
measured for the 2" blood sample (after the treatment). The mean of the differences
of all HDL-C values of one group is determined and compared to the mean of the

differences of the control group.

30 Statistical evaluation is carried out using student’s t-test, after the variances have

been checked for homogeneity.
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& ()- 9910v Sr%f(qantlcp<0qfo marpjef :bx3at 1lgast 2084, copyparedgto( Jhe @cmtmo%o@ @e 9&
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& ()-% XR| [:L>01 1011 |fSHI0% & ()- 9 104 & ()- 9 10% & ()- "SH10%M w& () -
SH109 W& ()- 9109 & ()- NTX|[:L>01 1011 &y&
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"& ()- 99L10% & ()-4 9&F10% & ()- 9719 10% & ()-@zL9 10%
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in which
A represents a bond or represents a -CH,- or -CH,CHa>- group,
10 X represents O, S or CH,,
R', R? and R? are identical or different and independently of one another each
represents hydrogen, (C;-C¢)-alkyl, (C;-Cy)-cycloalkyl, hydroxyl,
(C-Ce)-alkoxy, (C6-Cyp)-aryloxy, halogen, trifluoromethyl,
15 trifluoromethoxy, (C;-Ce)-alkylaminosulphonyl, nitro or cyano,
or
R' and R? are attached to two adjacent carbon atoms and together with these
20 form a fused cyclohexane or benzene ring, the latter optionally being
substituted by a (C;-Cs)-alkylsulphonylmethyl group,
and

25 R? is as defined above,

R? represents hydrogen or (C,-C,)-alkyl,
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disubstituted by trifluoromethyl, or by (C¢-Cio)-aryl or 5- or 6-

membered heteroaryl having up to three heteroatoms from the group
consisting of N, O and S, where all aryl and hetaroaryl rings
15 mentioned may for their part in each case be mono- to trisubstituted by
identical or different substituents from the group consisting of
halogen, hydroxyl, (C;-C¢)-alkyl, (C;-Cg)-alkoxy, trifluoromethyl,

trifluoromethoxy, cyano, nitro and amino,

20 R® and R'? are identical or different and independently of one another each
represents hydrogen, (C,-C¢)-alkyl, (C,-Cg)-alkoxy, trifluoromethyl,

trifluoromethoxy or halogen,
" and R'? are identical or different and independently of one another each
25 represents hydrogen or (C;-Ce)-alkyl or together with the carbon atom
to which they are attached form a (C4-C7)-cycloalkyl ring,

and

30 R  represents hydrogen or represents a group which can hydrolysed and

degraded to the corresponding carboxylic acid,
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0010 ) A0 R T Wy 1 10,0 SO E0
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A represents a bond or represents a -CH,- or -CH,CH,- group,

X represents O, S or CH,,

10
R!, R? and R? are identical or different and independently of one another each
represents hydrogen, (C;-Ce)-alkyl, (C;-Ce)-alkoxy, hydroxyl, halogen,
trifluoromethyl, trifluoromethoxy, nitro or cyano,

15 R* represents hydrogen or (C;-Cy)-alkyl,

R® and R® each represents hydrogen or together with the carbon atom to
which they are attached form a carbonyl group,

20 R’ represents hydrogen, (C,-Ce¢)-alkyl, phenyl or benzyl, in which the
aromatic radicals mentioned for their part may in each case be mono-
to trisubstituted by identical or different substituents from the group
consisting of (C;-C¢)-alkyl, (C,-Ce)-alkoxy, hydroxyl or halogen,

25 R® represents hydrogen, (Cs-Cio)-aryl or (C;-Cs4)-alkyl, which for its part

is optionally substituted by (Ce-Cjg)-aryl or 5- or 6-membered
heteroaryl having up to three heteroatoms from the group consisting of
N, O and S, where all of the ring systems mentioned may for their part
in each case be mono- to trisubstituted by identical or different

30 substituents from the group consisting of halogen, hydroxyl, (C;-C¢)-
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M& ()- 9& 1098 M& ()-!9& 109BMB& ()- 91098 M& ()-10s sIOs s10s s310%
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9&109M M&' ()-s 99
represents hydrogen or (C;-Ce)-alkyl, or together with the carbon atom

10 to which they are attached they form a (C4-C;)-cycloalkyl ring,
and

R represents hydrogen or a group that can be hydrolysed and degraded to

15 the corresponding carboxylic acid,

and their pharmaceutically acceptable salts, hydrates and solvates.

3. Compounds of the general formula (I) according to Claim 1 or 2,
20
in which
A represents a -CHy- or -CH,CH,- group,
25 X represents O, S or CH,,

R!, R? and R? are identical or different and independently of one another each
represents hydrogen, (C,-Cq)-alkyl, (C,-C4)-alkoxy, chlorine, fluorine,
trifluoromethyl, trifluoromethoxy, nitro or cyano,

30

R* represents hydrogen or methyl,
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S0 S0 %8 i i B I oo

0" *10% & ()- 9 *10% h" &hydrexyd, (C1{&%0-alk&d, (T r-CEalRAx3 drifluoromethyl and amino,
"8 ()-)"*CDEFFFL*Y**vU410  910% & ()- 9y10% & ()- 9210% & ()-10° ~10°
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9@10% & ()- 9°10% & (gepresents :hyamge,z,vm,dclg alloBf m%g dloxy, Qﬁﬁudxﬁ%e& yi,) - -
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92@109® 9& ()- 9 0109@represents hydypgen pwthivber ¢thyly entpgatherWishuth carbon atom
to which they are attached they form a cyclopentyl or cyclohexyl ring,

20

and

R  represents hydrogen or represents a group that can be hydrolysed and
degraded to the corresponding carboxylic acid,
25

and their pharmaceutically acceptable salts, hydrates and solvates.
4. Compounds of the general formula (I), according to Claim 1, 2 or 3

30 in which
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15
R’ represents methyl, ethyl, n-propyl or, in particular, hydrogen,
R® represents phenyl, furanylmethyl or thienylmethyl, where the ring
systems mentioned for their part may in each case be mono- or
20 disubstituted by identical or different substituents from the group
consisting of methyl and ethyl,
R’ and R are identical or different and each represents hydrogen or methyl
in particular hydrogen,
25

R'' and R'? are identical or different and each represents hydrogen or methyl

in particular methyl,

and
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R? and R? are identical or different and independently of one another each
represents methyl, isopropyl, tert-butyl, cyclohexyl, trifluoromethyl,

20 methoxy, trifluoro-methoxy, chlorine or fluorine,
and
R® represents phenyl, furanylmethyl, thienylmethyl or oxazolylmethyl,

25 where the ring systems mentioned for their part may in each case be

mono- or disubstituted by methyl, or represents 2-methoxyethyl.
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20
12.  Process for preparing medicaments, characterized in that at least one
compound of the formula (I) as defined in Claim 1 is converted into an
administration form using auxiliaries and/or carriers.
25 13.  Process for preparing compounds of the formula (I) as defined in Claim 1,

characterized in that

[A]  compounds of the general formula (II)
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in which
R', R? and R? are each as defined above,
20

to give compounds of the general formula (Ia)
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15
A, X, T,R% R%, R'® R and R'? are each as defined above
are, in the presence of a base, reacted with compounds of the general
formula (V)
20
R1
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10
the compounds of the general formula (Ia) are, if appropriate according to
known methods for amide alkylation or amide reduction, converted into

compounds of the general formula (Ib)

1 )
R s b R R X
R2 R I Oo-T
N R11 R12
N A (Ib),
R® |4 L R10
15 R
in which
A X, T, R, R, R, RY R RS R, RS, RS, RO, R! and R' are each as
20 defined above,

then converted with acids or bases into the corresponding carboxylic acids of

the general formula (Ic)
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15

20

25

14.

15.
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R\ 9 M
5 rS R R X
2 RN R | OH
3 T \A 10 (Ic)
R 4 7 R
R R

in which

A, X, R, Rz, R}, RY R® R® R’ RS, R’ R R!'! and R'? are each as defined

above,

and these are, if appropriate according to known methods for esterification,

modified further by reaction with compounds of the general formula (VI)
Rz (v,

in which

R  is as defined above

and

Z represents a suitable leaving group or represents a hydroxyl group.

Use according to Claim 9 for preparing medicaments for the treatment of

arteriosclerosis, for increasing pathologically low HDL levels and for

reducing elevated triglyceride and IDL levels in cases of arteriosclerosis

and/or hypercholesterolaemia.

Use of compounds of the formula (I) as defined in Claim 1 as agonists of the

peroxisome-proliferator-activated receptor.
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16.  Compounds of the formula (II)
O
RS
8 X
T
11 12
L R10
5 in which

A, X, R", R R% R' R'" and R'? are as defined in Claims 1 to 5,

and

10

T represents benzyl, (C;-C¢)-alkyl or a polymeric support suitable for

solid-phase synthesis.



