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WD 2004/ 024700 PCT/ EP2003/ 009525 -1 PYRI M DI NONE
DERI VATI VES AS THERAPEUTI C AGENTS AGAI NST ACUTE AND

WORROBL4Z00 | NFLAMVATORY, | SCHAEM C AND REMCDEL LIPCUEZEP2003/009525

PROCESSES The present invention relates to novel

het erocyclic derivatives, processes for their
preparation, and their use rﬂ"nedicanents, especial ly
for the treatnent of chronic 5 obstructive pul nonary

pYRENIDEASES DEABKIrEVIRO hO NBHER ABYAG L ONENT AUk en sty Aearfilhfd crroNIC
inFLAOM@rckY onscrardrheant rivebkllcdamoekapent . The fi brous

protein elastin, which conprises an appreciable
percentage of all protein content in sone tissues,
e 1 | 1 ) . . .

THE bR B CMILIL R, 1 OO HARRES SefRRnebIASeAR for their
dRphifatyg darldy thair sek dat medicangentd, espajaitysfor|ths sichinedt @ chronic
el ast ases. Human_| eukocyte el astase (HLE, EC e g .
gbsfruptivepyimoay sliseATRACHE IOIRRIRY SYRETRTS BRILP Myjosardisl infarction

H ' ated, strongly basic serine
é?%%‘geags%ﬁ%rﬁggélze\sﬁpﬁ%%nd in the azurophilic granul es of
human pol ynor phonucl ear | eukocytes (PMN). HNE is
rel eased fromactivated PMN and has been inplicated )
Jha dibrous nrefeinn@astiy, hiohsQEMESPSSAOIPPERIADES BETRCTHRgSOH; all protein
i nfl ry. di.se L I [
A b S
¢ceh ba@gdrolyded ot Stheddsd ddsabyédby heslectagrbumpoferymes classified as

connective tissue HNE has a broad ranqe of
ictestagepdivonan eakoqyie clagigsu ilhE, Hbr 24dAladonlserknppngas human

ene pr.essio e [ :
OSSP R E TSP B B B proen an i
Fouldl HEME al-@ophiflic tdrafile éffumish Polympeihohydeardeniaicl g €AMN).
.structures, e.g. I1n the heart after acute myocardi al,

iRV Rrie tretsasedr framir poftyatede PNBY éind phasnbeear impligateds gausgiie in the

t hus damagin ndof hel i al . ' .
s BV S e RASR cpe o
degtiel 4 witafthek Ndfl Metisl pateimeineidey dlasthl asdesllagen, and in

itself.” 25 Pul monary di seases where HNE is believed to
pddijion toolthesenestipgs puingpmegsivssitissue SRNEINBaS & baeagdr gange of

gﬁlﬁfﬁ{;@g{quy Yac 1<|)1f§’st IRdin nlijprrggqﬁat{o'ﬁRoD?)IL-é) uéegg n@}[p¥ession, oedema

formation, mucus gland hyperplasia and mucus hypersecretion. It also acts as a

. mediator of tissue injury by hydrolysing collagen structures, e.g. in the heart after

acute myocardial infarction or during the development of heart faﬁlﬁre, thus
damaging endothelial cells, promoting extravasation of neutrophils adhering to the

endothelium and influencing the adhesion process itself.

Pulmonary diseases where HNE is believed to play a role include lung fibrosis,
pneumonia, acute respiratory distress syndrome (ARDS), pulmonary emphysema,
including smoking-induced emphysema, chronic obstructive pulmonary diseases
(COPD) and cystic fibrosis. In cardiovascular diseases, HNE is involved in the
enhanced generation of ischaemic tissue injury followed by myocardial dysfunction
after acute myocardial infarction and in the remodelling processes occurring during

the development of heart failure. HNE has also been causally implicated in
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i ncl udi ng snoki ng-i nduced enphysema, chronic
obstructive pul nonary di seases (COPD) and cystic

wo pdoro34760 | n car di ovascul ar di seases, HNE i s PC/BP2003009525

in the enhanced generation of ischaemc tissue injury
foll owed by nyocardi al dysfupction 30 after acute
myocardi al infarction and i h“the renodelling processes
occurring during the devel opnent of heart failure.

HNE has al so been causally inplicated in WO :
AROHAMIE GABrRCRHERSOBRISH) BB trautar bansamewsd telated conditions in
arthritis, atherosclerpsis, .brain traum, cancer and
Y@HQ&QQ%WQQHHP¥?HR§KPHSuﬁﬂﬁ@ﬂ'neUtrophiI partici pation

is involved. Thus, inhibitors of HLE activity can be
potentially useful in the treatnent of a 5 nunber of

Thid, anhiditorsy ol FHE Easwivity espebs abteptialfy obefohirc the treatment of a

obstructive pul nonay, di sease R.A, Stockley,.

Rembero o indarmgtosy Shideasss, a?ﬁ?ﬂfﬁ’é& 8F LT AOSRGIve pglmonary
: e - ; X

Mooy T PO, S BpI  and Broe qrdPritites Inbelance, Am. 1

Regyit] |bC|3ﬁfJ Cdre 1602849862 (099HT Unbibitpoc af gﬂaﬂ; asby‘?t}r oare also be

unst abl e angi na_ pectoris, acute nyocardi infarctjon .

Reienaalo Rty 1 e palsyh 88 AR PEOTEABCYLESHRS, table angina

Tief enb : i hifi j

R Seardr e TSl bl Bd LA0n ) RLAHBRE i @UESG) [CP.

MysTedsadhé! e Af ArZehibiioni of hatdsat ineavds, mipowardidl function after

Physi ol . 433, S563-S570 (1997); D nerman et_a

. L :
rererigue isaherstie aBe RYPCETRE irgstioa e e d fedthdigp]-Fhysiol. 433,

3805387 g B A0 9o BURGRL g L Al

%gz%qwmts &fd baaé mybédrtiiyl anforrtibn, @ WaerColktCatliol. 15, 1559-
I nCreased 15 expression of promatrix

6621(L89Nht of thasdeveloameninefiheapHpllue| [§dh 4aibertnelcal figreased
ki BRI ERREhE, B ot H0n canve

' W?eﬁfbgpdzbmﬁl?{%%ﬁﬁ%dl& hREgBsY @3“&%9'(899_??1] andodfodihosclerosis

Crcul ation 2829- 2836_(2003)] .2 e synthesis
dDollery et al., Neutrophil elastase in human atherosclerotic plague, Circulation 107,

%ﬁgé‘]l}’%g?ﬁoggnyl -1 - phenyl - 6- et hyl - 4- (3-ni trophenyl ) -3

yrimdin-2(1H)-one is described in J.
Het erocyclic Chem 38, 1051 (2001). A

The synthesis of 5-ethoxycarbonyl-1-phenyl-6-methyl-4-(3-nitrophenyl)-3,4-dihy-
dropyrimidin-2(1H)-one is described in J. Heterocyclic Chem. 38, 1051 (2001). A

pharmacological activity of this compound is not mentioned.

The present invention relates to compounds of the general formula (I)
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phar macol ogi cal activity of this conpound is not
mentioned. The present invention relates to conpounds

wo@booshzi7general formula (1) 25 WO 2004/ 024700PCT/EP2003/009525

PCT/ EP2003/ 009525 -3- RR R A R4 N,R6 R5 N-O

YI.LYS 7 (1), -RY cY3 Ya 6 wherein A represents

an aryl or heteroaryl ring, °5 Rl, R2 and R3

i ndependently from each other represent hydrogen,

hal ogen, nitro, cyano, Cl-C6-alkyl, hydroxy or

Cl- C6- al kkoxy, wherein G C6-al kyl and C1-C6-al kkoxy

can be further substitutked with one to three identica

or different radical gcted fromthe group

consi sting of hal o§é& oxy and Cl-C4- 10 al koxy,

R4 represents trlfluors-r ylcarbonyl

d - C6-al kyl carbonyl .4 O - al koxy- carbonyl,

Cl-CB-aIkenoxycarboﬁ MWdr'oxycar bonyl ,

am nocar bonyl, nmono- ofl di}d -C4-al kyl am nocar bonyl ,

C6- C10- ar yl am nocar genyty wl carbonyl, 15

het er oaryl carbonyl , hete ocyclylcarboqg , heteroaryl,

het erocycl yl or cyanoy! elm d - Ce-\dt kyl car bonyl ,

Cl1- C6- al koxycar bonyl , ;§E -Cl- 4-
Y>

R3

wherein
A represents an aryl or heteroaryl ring,

R!, R? and R® independently from each other represent hydrogen, halogen, nitro,
cyano, C;-Cg-alkyl, hydroxy or C;-Cg-alkoxy, wherein C;-Ce-alkyl and
C,;-Cg-alkoxy can be further substituted with one to three identical or different
radicals selected from the group consisting of halogen, hydroxy and C;-Cs-
alkoxy,

R* represents  trifluoromethylcarbonyl, C;-Cs-alkylcarbonyl, C;-Cs-alkoxy-
carbonyl, Cl-Cs-a]kenoxycérbonyl, hydroxycarbonyl, aminocarbonyl, mono-
or di-C;-Cy-alkylaminocarbonyl, Cg¢-Cio-arylaminocarbonyl, arylcarbonyl,
heteroarylcarbonyl, heterocyclylcarbonyl, heteroaryl, heterocyclyl or cyano,
wherein C;-Cg-alkylcarbonyl, Cl-CG-alkoxycarbonyl, mono- and di-C;-Cy4-
alkylaminocarbonyl can be further substituted with one to three identical or
different radicals selected from the group comsisting of Cs;-Cg-cycloalkyl,
hydroxy, C;-Cs-alkoxy, C;-Cs-alkoxycarbonyl, hydroxycarbonyl, amino-
carbonyl, mono- and di-C;-Cs-alkylaminocarbonyl, C;-Cs-alkylcarbonyl-
amino, (C;-Cs-alkylcarbonyl)-C;-Cs-alkylamino, cyano, amino, mono- and

di-C;-Cy-alkylamino, heteroaryl, heterocyclyl and tri-(C;-Cg-alkyl)-silyl, and
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al kyl am nocar bonyl can be further substituted with one
to three identical or different radicals selected

WO p@ai024180 gr oup consi sting of C3- C$-cycl oal kyl PCT/EP2003/009525

hydr oxy, Cl-C4-al koxy, Cl-C4-al koxycarbonyl,

- hydroxycar bonyl, am no 20 carbonyl, nono- and

di - C1- C4- al kyl am nocar bonyl 4c1- C4- al kyl car bonyl -

am no, (Cl-C4-alkyl carbonyl)-d -C4-al kyl am no, cyano,

am no, nmono- and di-Cl-C4-al kyl am no, heteroaryl,

het er ety | heterdaryichrboll; Gitabdyelylesbdnyl, hatetbavyd and hetero-
2004/ 024700 PCT/ EP2003/,009525 - rein

het er 6%y} ‘@ﬁrbﬁ(f\ﬁ‘ghe,r spRstigpet th ¢hdar 1, heteroaryl

and hetero- cyclyl can be further substituted with
d-C4-alkyl,, R5 represents O -C4-al kyl, which can be
Ribst rdpréRats\d; tdy-alkgd, tvhichhvar deisdisstitutedivithroneBo three identical or
different radicals selected fromthe group conpsisti rLg

of hadifffeent mgigrls,splectediirem.-the KBRUP CERSIEHS 9L BHBgSH, hydroxy,
Cl- Co--al .0 ' - ~a hio G i: :

al kyl gﬁi%%&@r"y Fémagl?mﬁ%%&% g%ggfr’%ﬁr S, mono- and di-Cy-Ce-
A - Coaldykmniye,ambimiinoarigydibie catbadyls aC;-Ce-alkoxycarbonyl and the
-OCl-C4-alkyl -O Cl-C4-al kyl, 10 or R5 represents

ami noradel rQifreserkyl-Ayeiregalkyl, o - cs-al kyl, fornyl,

am nocar bonyl, nono- or di-Cl-C4- 15 ~

al kyl am nocar bonyl , C3-Ca-cycl oal kyl car bonyl

Gk- C6- al kyl carbonyl, Cl1-C6- al koxycarbonyl,

‘N- (d - C4- al kyl sul fonyl ) -am nocar bonyl, N (d -C4-al kyl -

sul fonyl)-N(d -4-al kyl ) -am nocar bonyl , heteroaryl,

terocycl vyl , BE ero- aryl carbonyl or
terd 8%%430 r cE)fnyl , Wherein d -C6-al kyl, nono- and
di - Cl1-C4-al kyl am nocar bonyl, d -C6-al kyl car bonyl ,

CI6- C6- al koxycar bonyl, 20 heteroaryl and heterocyclyl._.
dan beepyesssisitydrazafite-a¥l, dormy aminpepsbenyd.anogy- or di-Ci-Cy-

0 el 8, Lo AN SO0, RPRSAFC1-Co

hy dr 0%eakOePtyi, qu—(@%@}éﬂ@ﬂ)ﬁﬂ%ﬂ?@%ﬁhino@d%ﬁ@i, N-(C;-Cg-alkyl-
sulfonyl)-N-(C;-C4-alkyl)-aminocarbonyl, heteroaryl, heterocyclyl, hetero-
arylcarbonyl or heterocyclylcarbonyl, wherein C;-Ce-alkyl, mono- and di-
C1-Cs-alkylaminocarbonyl, C;-Cs-alkylcarbonyl, C;-Cs-alkoxycarbonyl,
heteroaryl and heterocyclyl can be substituted with one to three identical or
different radicals selected from the group consisting of aryl, heteroaryl,
hydroxy, C;-Cs-alkoxy, hydroxycarbonyl, C;-Ce-alkoxycarbonyl, amino-
carbonyl, mono- and di-C;-Cs-alkylaminocarbonyl, amino, mono- and di-
C1;C4-a1ky1arrlino, C;-Cg-alkylcarbonylamino, tri-(C;-Cg-alkyl)-silyl, cyano,
N-(mono- and di-C;-Cg-alkylamino-C;-Cs-alkyl)-aminocarbonyl, N-(C;-Cs-
alkoxy-C,-Cy-alkyl)-aminocarbonyl and halogen,

or

R® represents a moiety of the formula
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carbonyl, nmono- and di-d - C4-al kyl am nocar bonyl ,
am no, nono- and di- Cl-4-al kyl am no,

w@Reo@a24ahkyl car bonyl am no, tri-(CLl-C6-al kyl) - SPCHEP2003/009525

cyano, 25 N-(nono- and :

di - C1- C4- al kyl am no- C1- C4- al kyl ) - am nocar bonyl ,

N- (Cl- C4- al koxy- Cl- C4-al kyl) - am nocar bonyl and

hal ogen, or 30 R6 represents a noiety of the fornmula
WD 2004/ 024700 PCT/ EP2003/009525 -5 OO O or sa
JCH2) n ~ O wherein R6A fX% sel ected frgg;ijé\group
consi tin of ydrogen* nd 1- G- al kyl d n
represe teger of oN'2, JRC repres ntsN/\bH
hal ogen, n|t hmyhno Cl-CB E%*gd, hydr oxy or L\/& 2)
Cl- C6- al koxy, ~ wherei n Cl1-C6-alkyl and Cl-C6-al koxy ,
can be further substituted with one to 10 three

i dent WB@EiNor different radicals selected fromthe

group consisting of hal ogen, hydroxy and

Cl- C4-al koxy, and 15 Y1, Y2, Y3, Y4 and Y5

i ndeprHdenisisyleéted fromathb gasupeonsisigasfdrytrd@en and K;-Ce-alkyl, and
wherein the ring contains either 0, 1 or 2 nitrogen
atons The conmpounds according to this invention can

- al so pr&g&g&négbﬁ&%eggfpbpi their salts, hydrates

and/ op sol

R’ represents halogen, nitro, cyano, Cq-Cg-alkyl, hydroxy or C;-Ce-alkoxy,
wherein C;-Cs-alkyl and C;-Cs-alkoxy can be further substituted with one to
three identical or different radicals selected from the group conmsisting of

halogen, hydroxy and C;-Cs-alkoxy,
and

Y, Y% Y?, Y* and Y? independently from each other represent CH or N, wherein the

ring contains either 0, 1 or 2 nitrogen atoms.

The compounds according to this invention can also be present in the form of their

salts, hydrates and/or solvates.
Physiologically acceptable salts‘ are preferréd in the context of the present invention.

Physiologically acceptable salts according to the invention are non-toxic salts which

in general are accessible by reaction of the compounds (I) with an inorganic or
organic base or acid conventionally used for this purpose. Non-limiting examples of
pharmaceutically acceptable salts of compounds (I) include tﬁe alkali metal salts, e.g.
lithium, potassium and sodium salts, the alkaline earth metal salts such as magne-
sium and calcium salts, the quaternary ammonium salts such as, for example, triethyl

ammonium salts, acetates, benzene sulphonates, benzoates, dicarbonates, disulphates,
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Physi ol ogi cal |y acceptable salts are preferred in the
context of the present invention. Physiologically

w@emepe4m e salts according to the invention aPEI/EP2003/009525

non-toxic salts which 1in general are accessible by
reaction of the conpounds (l) with an inorganic or 25
organi c base or acid convenfﬁonally used for this
purpose. Non-linmting exanples of pharmaceutically
acceptabl e salts of conmpounds (1) include the al kal i
ditdrahtes,albomtese . yomidest Marhnnaws;t abbrides, anidratasdi dilydrochlorides,

salts, the al kalln earth salts suc

§ymareiehd ORI § targates, hge ?b}aa{f%*PFFMe nﬂ%qa{PE“r?Fg‘if‘rSt ghydro-
y I t

ace{]d%z }deJXRﬁgﬁ{méaE sp h%)ﬁg%:g Sisotk@ébenﬂzﬁ'%o aaf gg&t%& $aurates, malates,

diaimtd@,oﬁﬁh&éiatesjlmeﬂyﬂmed; exscthyiroR0e, GRtirfitrates, methylsulphates

PCT/ EP2003/ 009525 -6 ditartrat ea_{‘ja bor at gs, br om %
aHrafsn Rleades, coHaAiPS eRalmifetes o PEBIORENAISSr 8 ‘Pﬁpg?‘ieﬂeglp osphates,

AR T, Ol TR e S 5 D! G

valdtatkesand dtbérfsabmﬁedsfor maditmbemrpbsasr at es, nal at es,
mal eat es, nmandel at es, nesyl at es, nethylbronides,
met hyl nitrates, nethylsul phates, 5 nitrates, ol eates,
g@'a@éseﬁf' Eh@ado{:ﬂpto R&SOT BRNL QLA CReir I%lﬁé Eﬁaﬁt@ﬁhlometnc com-

rosphat'es, “pol ygal acturonates, salicyl ates,
pbeasat 66 thes sbppalrgls, withi oeateqtshsh asafor r atasmple herm- mono-, or
tosylates val erates, and other salts used for

f8al purposes. Hydrates of the conpounds of the
invention or their salts are stoichionmetric com 10
positions of the conmpounds with water, such as for
S&Wms Q)fhﬁmcompm of the invknipdroattheir ‘54 wemt esichiontelréc com-
rrgounds of the invention or their salts are

o Qe PoTBPQUBAS WilBsphieBlss of the conpounds with
solvents. 15 The present invention includes both the
i ndi vi dual enantioners or diastereoners and the

| quE peapeElagion aadiddsaniiothedhdisidesbammtiomenios dimsescaners and

t he conmpounds accordin to the inventign and their
ﬁ@mpm@l@aua@@natpﬁora astereomeria Mixpees of Hrecompaugde pgeerding

%he invention and their respective salts. In addition, all possible tautomeric forms
of the compounds described above are included according to the present invention.
The diastereomeric mixtures can be separated into the individual isomers by
chromatographic processes. The racemates can be resolved into the respective

enantiomers either by chromatographic processes on chiral phases or by resolution.

In the context of the present invention, the substituents, if not stated otherwise, in

general have the following meaning: -

Alkyl in general represents a straight-chain or branched hydrocarbon radical having 1
to 6, preferably 1 to 4 carbon atoms. Non-limiting examples include methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, sec.-butyl, tert.-butyl, pentyl, isopentyl, hexyl,
isohexyl. The same applies to radicals such as alkoxy, alkylamino, alkoxycarbonyl

and alkoxycarbonylamino.
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of the conmpounds descri bed above are included
according to the present invention. 20 The

walec@goaeeoneri ¢ m xtures can be separated i nt oPCTIEP2003/009525

i ndi vi dual isoners by chromatographic processes. The
racemates can be resolved into the respective
enantioners either by chronagographlc processes on
chiral phases or by resolution. In the context of the
present invention, the substituents, if not stated

ot herw se, in 25 general have the follow ng neaning:

Al kyl in general represents a straight-chain or
Bleezy h dHushply e a pisb nprefaatdn | Tﬁﬁ’éﬁﬁﬁlﬁg methogys, ethoxy, n-propoxy,

ref erabl 4 Non- I|n1t|ng exanpl es
R@PB&@’&%E# #&yé%ﬁgﬁggﬁmﬁpropy i sopropyl, n-butyl,
i sobutyl, sec.-butyl, tert. -butyl pentyl, isopentyl,
hexyl , 30 I sohexyl . The same applles to radjcal s such
1 inagqoprad Aepresenis| absaiainc bRy branghed hydrocarbon radical

LSS5 SSPACAA B0 IR HUS TS S 03588

tivel'y an repres

PRGNS atRERBXH, Nbn-Hfr@fgXekampl s Gidladrofoymyl, @tétyt, hh;irﬁlxiysnyl n-
n- pent oxy and n-hexox 5 A kyI car bonyl |n gener al
bepyrdsisobuynl givaeyjm-hexmabyl. or branched hydr ocar bon
radical having 1 to 6, preferably 1 to 4 carbon atons
whi ch has a carbonyl function at the position of
M@?%Bﬁﬂ 1|N‘ﬁ§1trzltiv@l}1 bﬁlﬂ :yeﬁ: peRedty dﬁetﬁ@f}m(ﬂbonyl ethoxy-

€

y n- propi onyl , I sobut yryl, a]%va oy
naxhemdno;propomcaxbkmytsapmwyycamonm}stt%tbumyge aayl, n-pentoxy-

fer abI repres nmet hoxycar bonyl , et hoxy-
@%B %41 B 3§§@§¥bonyl, isopropoxycarbonyl,
tert. -butoxycarbonyl n- pent oxy- carbonyl and
n- hexoxycar bonyl. A I am no represents an al kyl am no

rAdkiyleminoh sapiresgnis nan @H(ytamnog wn@ne@ieh@em |ope qmﬁg@l(é@@wydenﬂy

 SebeOCHET SRR B! R Re R Ra sy amive

W'@ﬁ%ﬁﬁamhﬂ Isopll%id M@y, B -bityReRihy, |I§1Fé amino, n-hexyl-
n exyl -~ am nho, A- d hyl am no, NN-det htg am no,
P, N, o diethyemitio, W-ethyl-N-methylamino, N-methyl-N-

n-propylamino, N-isopropyl-N-n-propylamino, N-tert.-butyl-N-methylamino, N-ethyl-

N-n-pentylamino and N-n-hexyl-N-methylamino.

Alkylaminocarbonyl represents an alkylaminocarbonyl radical having one or two

(independently selected) alkyl substituents, illustratively and preferably representing
methylaminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl, isopropylamino-
carbonyl, tert.-butylaminocarbonyl, n-pentylaminocarbonyl, n-hexylaminocarbonyl,
AHVdﬁnahyhnmxwmbmn¢ N,N-diethylaminocarbonyl, —N-ethyl-N-methylamino-
carbonyl, N-methyl-N-n-propylaminocarbonyl, N-isopropyl-N-n-propylaminocarbonyl,
N-tert.-butyl-N-methylaminocarbonyl, N-ethyl-N-n-pentylamino-carbonyl and N-n-
IunqdaAﬁnneﬂndanﬁnocarbonyl

Alkylsulfonyl in general represents a straight-chain or branched hydrocarbon radical
having 1 to 6, preferably 1 to 4 carbon atoms which has a sulfonyl function at the



10

15

20

25

30

n- propyl am no, N-isopropyl-N-n-propyl am no,
N-tert.-butyl-N nethylam no, N-ethyl- N-n-pentylam no

w@na4MR410hexyl - N- et hyl am no. 20 Al kyl am nocarpOngEP2003/009525

represents an al kyl am nocar bonyl radi cal having one or
two (independently sel ected) al kyl substituents,
illustratively and preferably representing

nmet hyl am nocar bonyl , et hyl am nocar bonyl ,

. n-propyl am nocar bonyl , isopropyl am no- carbonyl,

pedition blitychtemto bhnb'm:i;ihg exenyeed inchude moathylisdfopyl, ethylsulfonyl,

n- hex Iam nocar bony N, N- di th | a baonyl ,
R BYh HOIAPYEH prélfsﬂiﬂl ?P%{fﬁlﬁlan i

carbonyl N- et hyl - N- - propyl am nocar bonyl ,
N-i sopropyl - N- n- propyl am nocar bonyl ,
tiealkyt ufeperalraprdstntt ayclacatirany Ihydrocarbon radical having 3 to 8,
N n- pentyl am nQ-car bonyl and

ﬁ@f%fﬁglm’@t fFREDOR AERTES By it %amlgstﬂmla% eyslppropyl, cyclo-
b hed
HORE s RuobER T ST %faﬁ%%ﬂ%?%aé? preferably 1 to 4

carbon atons which has a sulfonyl function at the WO
2004/ 024700 PCT/lEP2003/ 009525 -8.posit,on of
Aylapasserend ineRylearbenyl §

BRPTESRAAS 1BEna- n®| tigyclic aromatic carbocychc
gfcﬁ@ﬁl hﬂi’]}é %%?%lall%@tg Xh%&lbgﬁq 111'&Ftpd:tﬁfgw anld lp?éi'@r%ly representing

i 'Sopropy

bﬁ&hﬂ1ﬁ§MMM&mH@hayhﬂn&b¢Ioa 1 in general represents a

cyclic saturated hydrocarbon radical having 3 to 8, 5
preferably 3 to 6 carbon atons. Non-limting exanples

A HLARE00Y b BBl Bk B PGS Mdphihoy .

aryl carbonyl represents a nono- to tricyclic, aromatic
carbocycllc rad|cal haV|ng generally 6 to 14 carbon

oh N} EEPEASERLS 2B BrERAIstReRy- o1 bicyclic
SR PB  , TREIMORIY 5 o AR o 3

P8Yip to &Hie@d’r@‘ﬁbmk spleéted Eroanthd Sroup consisting of S O and N,
et er oaryl carbonyl represents an aromatic nopno-

bilesyretivaly and prefarablyl repesseigedliraykh iy, mwrélﬂothmaalyl oxazolyl,

] Ry e(fa%@l? | anSdlé)zglyq, %a%l?ﬂ’s p?ncﬁjyl,ljp Mm%yfi‘ %yndazmyl, indolyl,

indazolyl, benzofuranyl, benzothiophenyl, benzothiazolyl, quinolinyl, isoquinolinyl.

Heteroarylcarbonyl illustratively and preferably represents thienylcarbonyl, furyl-
carbonyl, pyrrolylcarbonyl, thiazolylcarbonyl, oxazolylcarbonyl, imidazolylc;arbonyl,
pyridylcarbonyl, pyrimidylcarbonyl, pyridazinylcarbonyl, indolylcarbonyl, indazolyl-
carbonyl, benzoﬁlranylcarbohyl, benzothiophenylcarbonyl, quinolinylcarbonyl, iso-
quinolinylcarbonyl.

Heterocyclyl per se and in heterocyclylcarbonyl represents a mono- or polycyclic,

preferably mono- or bicyclic, nonaromatic heterocyclic radical having generally 4 to
10 and preferably 5 to 8 ring atoms and up to 3 and preferably up to 2 heteroatoms
and/or hetero groups selected from the group consisting of N, O, S, SO and SO,. The

heterocyclyl radicals can be saturated or partially unsaturated. Preference is given to
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preferably up to 4 heteroatons selected fromthe group

consisting of S, O and N, illustratively and

w@e@her4nl y representing thienyl, furyl, pyrroPgi/EP2003/009525
t hi azol yl, oxazolyl, imdazolyl, oxadiazolyl,
t hi adi azolyl, pyridyl, pyrimdyl, pyridazinyl,
i ndol yl, indazolyl, benzofurahyl, benzothi ophenyl,
benzot hi azol yl, quinolinyl, isoquinolinyl. 20
Het eroaryl carbonyl illustratively and preferably

e o eS-aitintbetdd aroybeyiioosayurated thegdrecychyl biadichls having up to two
itcanesomy releatsbipm the gprmspmasmaiy; N and s, such s Tobteatively
i ' rd i .@:ardhon . qn ‘g
B L O A BB P i 2, i,
bAoAl ‘Pb‘ﬂicﬁﬁylbmmbholh@n peihkirpkepipilcar bonyl
y

qui nol i nyl carbonyl , iso- 25 quinolinyl carbonyl.

~Heterocyclyl per se and in heterocyclyl carbonyl

I §§E 5 gn palycyel | ef - }
Gl ’1§ar§o 0 na]fsfgl%ugéea# e %%% y% 1 T g d ircéallép%wngsv :‘ﬁﬁg&yd%ﬁlran
eaebetlyl,yprdlidinel O-cardnyl; gfyeiolBing-25cdrborfyl,r pigolédind¥B-carbonyl,
and up to 3 and preferably up to 2 heteroatons 30 )
ayarbnedathoayb gpiperdinecaraybd mesMolinecaghapyp  perhydroazepine-
cQ soi s‘ti ng of N, 0, S, SO-and SQ2. The heterocyclyl
A4 s can be saturated or partial |l y unsaturat ed.
Preference is given to WO 2004/ 024700
PCT/ EP2003/ 009525 -9 5- to 8-nmenbered nonocyclic
Halogentrepresraisciunsipe) ghloning broanine prdiodEeup to two 4
het er oat ons sel ected fromthe group consistirng of 0, N
and S, such as illustratively and preferably
twhended,ahatran Y2; YP, YPaid vl tegiegerdt-GH or N, CH shall also stand for 2
pyrrolidin-2-yI', pyrrolidin-3-yl, pyrroji nKJ ,
IAnseaer oy jarn, Wik HoSUbRYAHted ey ebs BRI yeT K &
Het er ocycl yl carbonyl illustratively and preferably
represents tetrahydrofuran- 2-carbonyl, . .
Y #Is9mbl it to LRSI btes Bl poditi oftatechnep@irdi®e Yholecule.
pyrrolidi ne-3-carbonyl, pyrrolinecarbonyl,
pi peri di necar bonyl, norpholinecarbonyl,

S al}%%{e?aezmet%d?r%én ?%ep %?é/sleht invention relates to compounds of general

formula (I), wherein

A represents an aiyl or héteroaryi ring,

R}, R? and I_{3 independently from each other represént hydrogen, halogen, nitro,
cyano, C;-Cg-alkyl, hydroxy or C;-Ce-alkoxy, wherein C;-Cs-alkyl and
C;-C¢-alkoxy can be further substituted with one to three identical or different
radicals selected from the group consisting of halogen, hydroxy and C;-Cy-
.alkoxy, '

R represents C;-Cg-alkylcarbonyl, C;-Cs-alkoxycarbonyl, C;-Cs-alkenoxy-
carbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-C,-Cs-alkylamino-

carbonyl, Cs-Cip-arylaminocarbonyl, heteroarylcarbonyl, heterocyclyl-
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10 Hal ogen represents fluorine, chlorine, brom ne and
i odi ne. When stated, that Yl, Y2, Y3, Y4 and Y5

woepresems CH or N, CH shall al so stand for a PCI/RBR003/009525

carbon atom which is substituted with a substituent
R3 or R7. 15 A * synbol next to a bond denotes the

poi nt of attachnent in the mH ecul e. I'n anot her

enbodi ment, the present invention relates to conpounds
of general formula (1), wherein 20 A represents an

aryl edrbbefleheeroatyly hegrocilyl B2 oyanb,R&hemette i +{ikeaikylyarbonyl,
fromeach other represent hydr o%ee,(:g]a ogen, ni ér 0

cyano Ci-€s= Wé(F‘R’%PnY Ly yapsky apd -&iﬂwg%zymo nc"ﬂ'n be
G ORI ol 6 o PR B Aty s
radi cabm Slﬁé @mﬂ u‘onﬁmﬁgﬂ of g€pUp-cydoalkgl, | Ingiraty, Cl—C4—a1koxy,
hal ogen hydr oxy_ and R4 repre ent s

c CoCardGeyAliecawpahgnyl d}yd@etyaqr{z@saac AnHBegATDony], mono- and di-

oAl 0 arbony, i L
am nocéréé “%X‘mr‘%gg%ﬁgﬁah g?/btfﬁ%gé i @' am Qfoa{-mlggr%g%%/la,nd di-
C6- O oy yliammeahdedylyl, heekesyonl yhd af-topTk-alkyl)-silyl, '
het er ocycl yl WO 2004/ 024700 PCT/ EP2003/ 009525 -10

car bonyl , heteroaryl, het erocyclyl or cyano, -wherein

B cfe%aé%{‘%f e, g B KBUHRALP M| one 10 Bifee ABftical or

- subst giffr@d radichls aeRcled ﬁdﬁﬁethe igdeupt comdisting off hdlegen thydroxy,

radi cal s sel ected fromthe group consisting of
03 08C¢ ey C;-Gayadieearyy, @rCealkyltigygming, mono- and di-C;-C-

a-c gqga%gx 2y, IALRABAORANYE COTMRSARINY and the
Cl- mrﬂl&ﬁYL@QIl@PMkﬂD@f@rC@ﬁﬂqyp erno- "and di -

or
R®  represents amino,

RS represents hydrogen, C;-Cs-alkyl, fdrmyl, aminocarbonyl, mono- or di-C;-Cs-
alkylaminocarbonyl, C3-Cs-cycloalkylcarbonyl, C;-Cg-alkylcarbonyl, C;-Cs-
alkoxycarbonyl, N-(C;-Cs-alkylsulfonyl)-aminocarbonyl, N-(C;-Cs-alkyl-
sulfonyl)-N-(C;-C;-alkyl)-aminocarbonyl, heteroaryl, heterocyclyl, hetero-
arylcarbonyl or heterocyclylcarbonyl, wherein .Cl-Cs-alkyl, mono- anq di-
C;-Cs-alkylaminocarbonyl, —C;-Cg-alkylcarbonyl, C;-Cs-alkoxycarbonyl,
heteroaryl and heterocyclyl caﬁ be substituted with one to three identical or
different radicals selected from the group consisting of aryl, heteroaryl,
hydroxy, Ci-Cs-alkoxy, “hydroxycarbonyl, C;-Cg-alkoxycarbonyl, amino-
carbonyl, mono- and di-C;-C;-alkylaminocarbonyl, amino, mono- and di-
C,-Cy-alkylamino, C;-Cs-alkylcarbonylamino, tri-(C;-Cg-alkyl)-silyl, cyano,
N-(mono- and di-C;-Cs-alkylamino-C;-Cys-alkyl)-aminocarbonyl, N—(Cl—C4-
alkoxy-C;-Cs-alkyl)- ammocarbonyl and halogen,
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Cl- C4-al kyl am no, heteroaryl, heterocyclyl and
tri-(Cl-C6-alkyl)-silyl, R5 . represents Cl-C4-alkyl,

wobkiog24gen be substituted with one to three i decit/ERZ03/009525

or 10 different radicals selected fromthe group
consi sting of hal ogen, hydroxy, 'Cl1-C6-alkoxy,

Cl- C6- al kenoxy, Cl-CB-aIkleﬁgo am no, nono- and

di - C1- C6- al kyl am no, arylam no, hydroxycarbonyl,

Cl- C6- al koxycar bonyl and the radica

-0 Cl-C4-al kyl -O- Cl-C4-al kyl, 15 or R5° represents

am no, R6 represents hydrogen, Cl-C6-alkyl, fornyl,

8 nocar bonyl, nono- or di-d-C4- 20

al kyl am nocar bonyl, C3-C8-cycl oal kyl car bonyl ,

a - Co6- alkylcarbonyl Cl1- C6- al koxycar bonyl ,
RP(01re§ﬂesaﬂ1ﬂswmbﬁymfyﬁe)fam1aocarbonyl N- (& - C4-al kyl -
sul fonyl )-N(Cl1-C4-al kyl) - an1nocarbony| het er oaryl ,
het erocycl yl, hetero- aryl carbonyl or
heterocyckylcarbonyl, mheran . C1- C6-al kyl, r@no- and
di  Cl- C4-jpl kyl am nocar.bon C1- C6- al kyl,car gpnyl ,

a - C6- é?\bﬁnyl 2 'dér\r and h ™
can be subst!" dawirtth one t? htee Plenti cal - N (CH,),

different ra R sel ected f Phe group cons ¥ng

~of aryl, heteroaryl, hydroxy, Cl-C4-alkoxy, ’

hydr oxseridonyl , C - C6-al koxycar bonyl, am no-
car bonyl, nono- and di-C - C4-al kyl am nocar bonyl ,

.am no, nono- and di- Cl-C4-alkyl am no,

Cl- CA; a‘l kyl Ca{f*ﬁ%g)ﬁ'o%nhm%ogroup con; 1sf’l ing of ﬁy&%gg&)n a%'dléll-cs-a]kyl and

cyano

di-d - C4 aI kyI am no- Cl- C4- al kyl ) - am nocar bonyl ,

N- (Cl1- C4- all coxy-Cl-C4-all cyl)-am nocarbonyl and

hal ogen, WBp2¢euis@aaneger PCTOER2003/ 009525 -11- or R6
represents a noiety of the formula 5

R’ represents halogen, nitro,' cyano; C1-Cg-alkyl, hydroxy or C;-Cs-alkoxy,
wherein C;-Cs-alkyl and C;-Cg-alkoxy can be further substituted with one to
three identical or different radicals selected from the group consisting of

halogen, hydroxy and C;-Cy4-alkoxy,
and

Y.l, Y?, Y3, Y* and Y? independently from each other represent CH or N, wherein the

ring contains either 0, 1 or 2 nitrogen atoms.

In another embodiment, the present invention relates to compounds of general

formula (I), wherein
A represents a phenyl, naphthyl or pyridyl ring,

R!, R? and R independently from each other represent hydrogen, fluoro, chioro,
bromo, nitro, cyano, methyl, ethyl, trifluoromethyl or trifluoromethoxy,
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OO N""ANor 6A' (CHZ)n NR ~OLj ~ wherein R6A
is selected fromthe group consisting of hydrogen and

w@0@024abkyl , and 10 n represents an integer PET/EP2903/009525

2, R7 represents hal ogen, nitro, cyano, Cl-C6-alkyl,
hydroxy or C -C6-al koxy, wherein Cl-C6-al kyl .and

G - C6-al koxy can be further” Substituted with one to

15 three identical or different radicals selected from
the group consisting of hal ogen, hydfoxy and

Cl- C4-al koxy, and 20 Y1, Y2, Y3, Y4 and Y5

i pdependently from_each. other_represent CH or N,

Rner efcprasas rélré-aé@{s%rbw el (t:h’gﬁ‘,a ,oxicat‘i]i’on??’ni}{y%‘é( farbonyl,
at ons er, [gqgt@_ ql'ggﬂkﬁ_ , : j Wela: o
rel ates Sg‘@gﬁﬁbﬁ% s of Cgen lragflﬂgﬁ‘aggrc?rlgfg} (CP)Q%{&mn‘}w]Iéér}gﬁnncl Cs
25 A akplcatbenyls G;-@a-ahmkycan‘mniyl harid  axonpyC@-Ay-blkylangnocarbonyl
it gD SrocBeT Do 1 Brenee et 3 A S Letected
nmet hylk. e I [ hyl_cor. j %o__
2004/ E‘E%B%é/ F%‘fé%éb%%gz@ kY 55%%138{1 A3 r?? oot Codhkoxy,
d - Cocaldeydlieaybabyhyl, Shincpmahkouydia€pQplkylamino, heteroaryl and

hydroxycar-bonil , am nocar bonyl ,
nono- tetexosyelyky| ani nocar bonyl or. cyano, wherein Cl- C6-

R’ represents methyl or ethyl,

RS represents hydrogen, C;-C¢-alkyl, mono- or di-Cl-C4-alkylan1inocarbony1,

C,-C¢-alkylcarbonyl, C;-Cg-alkoxycarbonyl or heterocyclylcarbonyl, wherein
C,-Ce-alkyl and C;-Cg-alkoxycarbonyl can be substituted with one to three
identical or different radicals seiected from thé group consisting of heteroaryl,
hydroxy, C;-Cs-alkoxy, hydroxycarbonyl, C;-Ce-alkoxycarbonyl, amino-
carbonyl, mono- and di-C;-Cs-alkylaminocarbonyl, cyano, amino, mono- and
di-C1-C4-a]i(ylamino,

or

R® represents a moiety of the formula

wherein
R%  is selected from the group consisting of hydrogen and C;-C;-alkyl, and

n represents an integer of 1 or 2,
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al kyl car bonyl , C1-C6-al koxycar bonyl and
nmono- C - C4- al kyl am nocar bonyl 5 can be substituted

woraoh/oprted t o three identical or different radi PeE/BP2003/009525

selected fromthe group consisting of

C3- @8- cycl oal kyl', hydroxy, q C4- al koxy,

Cl - C4- al koxycar bonyl, am no; no- or

di - C1- C4- al kyl ami no, heteroaryl and heterocyclyl, 10
R5 represents nethyl or ethyl, R6'represents hydrogen,
Cl- C6-al kyl, nmono- or di-{ -C4-al kyl am nocar bonyl ,

R ety Babaa i<t O EESE  Smthory, ety o

Cl1- Co¢ oxycar bonyl can be substituted with one to
three ‘identical or different radicals selected from
the group consisting of heteroaryl, hydroxy,

Cl- C4- al koxy, hydroxycarbonyl, d -C6-al koxycarbonyl ,
no- carbonyl, nono- and

di - d - C4- al kyl am nocar bonyl, cyano, am no, nono- and

di - C1l-4- al kyl am no, 20 or RB represents a noi ety of

eyt quan@Yée&hmpreaentm—x Nv 'NA) (CH), LNReA

25 wherein R6A is selected fromthe group consisting

of hydrogen and O -C4-al kyl, and n represents an

' Efgler Yt HORR0H 024708 RT3 08251 general

represen nitro,

tsarullal (T, ovtedrdin | | trlfluoronethoxy, msthyl or

A represents a phenyl or epyridyl ring,
R! and R? each represent hydrogen,
R? represents fluoro, chloro, brorho, nitro or cyano,

R* represents cyano, C;-Cs-alkylcarbonyl or C;-Csalkoxycarbonyl, - wherein
C;-Cs-alkoxycarbonyl can be substituted with a radical selected from the
group consisting of hydroxy, C;-Cs-alkoxy, C;-Cs-alkoxycarbonyl, mono-

. and di-C;-C;-alkylamino, heteroaryl and heterocyclyl,

R’ represents methyl,

R® represents hydrogen, C;-C;-alkyl, mono- or 'di-Cl‘-C4-a]ky1aminocarbonyl,‘
C1-C4—aH<ylcarBony1 or C;-Cs-alkoxycarbonyl, wherein C;-Cs-alkyl and
Ci-Cs-alkoxycarbonyl can be substituted with a radical selected from the
group consisting of heteroaryl, hydroxy, Ci-Cs-alkoxy, hydroxycarbonyl,
aminocarbonyl, mono- and di-Cl-C4—a11<ylanﬁnocarbonyl, amino, mono- and
di-C;-C-alkylamino, |
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ethyl, 5 and Y1, Y2, Y3, Y4 and Y5 each represent CH
I n anot her enbodi nent, the present invention relates

wa eoogozpounds of general 10 fornula (1), wherBCTIER2003/009525

represents a phenyl or a pyridyl ring, Rl and R3 each
represent hydrogen, 15 R2 represents, fluoro, chloro,
brono, nitro or cyano, R4 regfesents cyano, :
d - C4-al kyl carbonyl or O -C4-al koxycarbonyl, - wherein
Cl- C4- al koxycar bonyl can be substituted with a radica
oel ected fromthe 20 group consisting of hydroxy,
Cl C4- al koxy, Cl-C4-al koxycarbonyl, nono- and .

-C -C4-al kyl am no, heteroaryl and heterocyclyl, R5

gpr e§§#&§e {Eeatﬂiéﬁe @fﬁh@ﬁr%ﬁﬁr esents hydrogen,

nmono-" or di C4- al kyl am nocar bonyl ,

~.Cl- C4- al kyI car bonyl .or - Cl- C4-al koxycar bonyl, wherein
Cl-C4-al kyl. and Cl1-C4-al koxycar bonyl can be’

substitute with a radical selgcted fromthe group

consi S&| f teroaryl, d RII - C4- al koxy,
hydroxycarb yl, | am rRScarbonyI nmong- and

di - O - C4- al kW _apNRBtar bonyl , ani rLQO/ODno- and 30 .
di - C1- C4- al kyl ami no, WO 2004/ 024700 PCT/ EP2003/ 009525
-14- or. R6 represents a noiety of the formula 00 v N

or v Vfgerem
R% s selected from the grbup consisting of hydrogen and methyl,
R’ represents trifluoromethyl or tn'tro,
and
Y Y2 Y3, Y* and Y® each represent CH.

In another embodiment, the present invention relates to compounds accordittg to

general formula (I), wherein A is phenyl or pyridyl.

In another embodiment, the present invention relates to compounds according to

general formula (I), wherein R! is hydrogen.

In another embodiment, the present invention relates to compounds according to
general formula (I), wherein R? is cyano, especially wherein A is phenyl or pyridyl
and R? is cyano located in para-position relative to the central dihydropyrimidinone

ring.

In another embodiment, the present invention relates to compounds according to

general formula (I), wherein R? is hydrogen.
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6A LNR O 5 wherein R6A is selected fromthe group
consi sting of hydrogen and-nethyl, 10 R7 represents

wa eioRbozgponet hyl or nitro, and Y1, Y2, Y3, YA4r@maP2083/009525

each represent CH 15 In anot her enbodi nent, the

present invention relates to 5con‘pounds according to
general formula (I), wher einl A is phenyl or pyridyl.

I n anot her enbodi nent, the present invention rel ates

to conpounds according to 20 general fornula (1),
hensther Bhbodinteyt rtbe resemtninaemtidnerelaes tod compoynds reecording to
prese i nventign rel ates t§4_g§(rg§ou ds accord

n ng to.
g%la’ffon%ka > VerSn Ryl e ¥ SRl %‘ﬁwuted by
}Qﬁﬁ{)' i SAPRRPHD ¥arbO1, orREkrBA RS Qalkylcarbonyl

oca?%%sﬁdlﬁﬁ-g%sfﬁ%oﬁr el at)I} v% tort he cgg{gl fleylear Or,ly’
espeyidilp mthyleaboryhe 25 ring. | n anot her enbodi nent, .
the present invention relates to conmpounds accordi ng
to general fornula (1), wherein R3 is hydrogen. WO

4 =) : :
BEATE Lo L ROURLAN RSk, 0SB ecrgos
gepaldbagulh (), weerein®’ i§ arethyla (1), wherein R4 is
Cl- C4- al koxycar bonyl optionally substituted by
hydr oxy, especially 2-hydroxyethoxycarbonyl, .or

#g : %gra%ggép%ﬁg%e hdUhC AR relatES W%ﬁb&}@ds according to

general formula (I), Wherein R® is hydrogen.

In another embodiment, the present invention relates to compounds according to
general formula (I), wherein R’ is trifluoromethyl or nitro, especially wherein R’ is
trifltuoromethyl located in meta-position relative to the central dihydropyrimidinone

ring.

In another embodiment, the present invention relates to compounds of general

formula (IA)

H,C NAO

3
‘@ ‘ (IA),
R '
CF,

Z represents CH or N, and

wherein



I n anot her enbodi nent, the present invention relates
to conpounds according to general fornmula (1),
wob@re2410R5 is methyl. I n anot her enbodi nent, PEEEP2003/009525
present jnvention relates to conpounds according to
10 general forrmula (1), wherein R6 is hydrogen. In
anot.her enbodi ment, the pr eskht | nvention relates to
compounds according to. general formula (1), wherein
R7 is trifluoromethyl or nitro, especially wherein R7
RS, R} R ahdiBF bt thy nchming iredicdted abetva- posi tion rel ative
to the central dihydropyrimdinone 15 ring. In
anot her enbodi nent, the present invention relates to

n f . : : 4 .
REF B0 A o 280 Bheny it P Snhirth K15 Bipedl! R endlif imo
e cafeddrdhpQydRGTakfBEAM3/ 009525 -16 Rl, R3, R4 and
R6 have the meani ng indi cated above. The conpounds of

5 the present invention, wherein R6 is hydrogen, can
enolize into theg corresponding hydroxyanhﬂines: 5 R2
R2 R RLA R*

The compounds of general formula (I) can be synthesized by condensing compounds

of general formula (II)

10
RZ
R!
I,
CHO
wherein
A, R!and R? have the meaning indicated above,
15

with compounds of general formula (IIT)
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15

RA RA NCH ~ R5 11~~-OR5 NOH Y1 /%-'Ys 7 yv 'Y5 7
-n-RY R Y2, y3.Y4 3 R R The conpounds of general

wo eoomk410 1) can be synthesi zed by condensi ng POIPP2003i609525
of- general formula (I1) 10 R2 RL Amm (I), CHO
wherein A Rl and R2 have t meani ng i ndi cat ed
above, 15 with conpounds of “Qgeneral formula (I1I1) WO
2004/ 024700 PCT/ EP2003/ 009525 -17- 4 R5 0 (1),
wherein R4 and R5 have t4he meani ng i ndi cated above, 5

B
R X0 (a,
wherein

R* and R® have the meaning indicated above,

and compounds of general formula (IV)
e
Ao
% Y4 ),
wherein
R3 R, and Y! to Y° have the meaning indicated above,

in the presence of an acid either in a three-component / one-step reaction’ or

sequentially to give compounds of the general formula (IB)

1B),

wherein
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and conpounds of general formula (IV) ~2 HNOY 17
Y 31111, R (1V), 3/ R wherein 10 R3, R7, and Y1 to

wOrB0oharsod he nmeani ng i ndi cated above, in the pPEHEPIE3/009525

of an acid either in a three-conponent / one-step
reaction or sequentially tohgi ve conpounds of the
general formula (IB) 15 R2 "RR" A RA RS NO Y|I
")-e,.,Y5 R7 -YY3.Y4 Rs wherein WO 2004/ 024700

PCT/ EP2003/ 009525 - 18 A R to R5, R7, and‘Y' to Y5
have t he neani ng i ndi cated above, optionally foll owed

by r.eact.i on of _the_conpounds of qgeneral formula (I B
\,&tﬂf to R?, Rp, and Y to Yg hgye the meaninggméﬂcate above, ,( )

optionally followed by reaction of the compounds of general formula (IB) with

corﬁpounds of the general formula (V)
R&-X W),
wherein

R6*‘ has the meaning of R® as indicated above, but does not represent hydrogen,

and
X represents a leaving group, such as halogen, tosylate, mesylate or sulfate,
in the presence of a base.-
The compounds of general formula (I), wherein R* represents cyano, R® represents
amino and R® represents hydrogen, can alternatively be prepared by condensing
compounds of general formula (II) with compounds of general formula (IV) and a
compound of formula (VI)

NC-CH,-CN (VD)

in the presence of an acid either in a three-component / one-step reaction or

sequentially.

Suitable solvents for the process (II) + Am/(vVI) + (IV) > (IB) are generally

" customary organic solvents which do not change under the reaction conditions. These

include ethers such as diethyl ether, diisopropyl ether, 1,2-dimethoxyethane, dioxan
or tetrahydrofuran, ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethyl-
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5 conpounds of the general fornmula (V) R6*-X (V),
wherein 10 R6* has the neaning of R6 as. indicated

w@bove247but does not represent hydrogen, and DCT/EP2003/009525

represents a | eaving group, such as hal ogen, tosylate,
nmesyl ate or sulfate, - 15 in e presence of a base.
The conpounds of general fortuta (1), wherein R4
represents cyano, R5 represents am no and R6
represents hydrogen, can alternatively be prepared by
fondendé, ngr aRohale rguoh nass methageln eatizdnof, on-propandl, |ipopsbpanol, n-
conpounds of general formula (I1V) and a c ound o
puteanel gt (“V}?‘)ta-‘?qg- -yéF\P'*‘(a;EJOPS ogjichnag RENiENE. g\ﬁngaé'xeofcyg{?hexane,
[ [ o - z
Beidng kihe !, Bkl ¥ TAGRAGH brckaPls SYRE S NGk hcthane,
@ich)ordethdrle] richMrdmeth{re\gr chRroenBdnealtas glempossitly to use mixtures
customary organi c solvents which do not .change, upder
pfitbe Pbare meRIRISH P FPEfA TeFrred 07 tappToessdelietatyipirat e n
as diethyl ether, diisopropyl ether,
1, 2- di mret hoxyet hane, di oxan or tetrahydrofuran, ethyl
86RiMAE acidaéatthe froca U M)/ IV thyIB)udré @ehetelly inorganic
di met hyl WD 2004/ 024700 PCT/ EP2003/009525 -19
pooresnicdecidso rThese predirably jaelude carberdicorcidstspethas,, for example,
n- propanpl .. i [, n-. nol t - but apnol ¢ or
Ao Cag}dg o%rs @ﬁgﬁgg‘%ﬁg erf lgh esﬂﬁogica n%c?&sé y %‘F‘%h 2%%3 nIéO,r example,
beAzResIfohl Uedeorop-tolibreReifordé 4R, dgdrehivyitr adardropkosphoric
such as di chl oronet hane, _ dichl oroet hane,

eeide puchrasmelyphiaspheric apidsryprenends given fosplyphesplearia agid ethyl

teg)terl.J The T;:i)&tiéj Erggloyed in an amount from 0.25 mol to 100 mol, relative to 1 mol

of the compound of the general formula (III).

The process is in general carried out in a temperature range from +20°C to +150°C,

preferably from +60°C to +100°C.

The process is generally carried out at normal pressure. However, it is also possible
to carry it out at elevated pressure or at reduced pressure (for example in a range

from 0.5 to 5 bar).

Suitable solvents for the process (IB) + (V) — (I) are generally customary organic
solvents which do nbt change under the reaction conditions. These include ethers
such as diethyl ether, diisopropyl ether, 1,2-dimethoxyethane, dioxan or tetra-
hydrofuran, ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethylform-
amide, or hydrocarbons such as pentane, he}iane; cyclohexane, benzene, toluene or
xylene, or halogeno-hydrocarbons such as dichloromethane, dichloroethane, tri-
chloromethane or chlorobenzene. It is also possible to use mixtures of the above-

mentioned solvents. Preferred for the process is tetrahydrofuran.
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5 of the above-nentioned solvents. Preferred for the
process is tetrahydrofurain. Suitable acids for the

w@e@sessoq 1) + (111)/(Vl) + (1V) -> (IB) are PENEPRDI/H9525

inorganic or organic acids. These preferably include
car boxylic acids, such as, for exanple, acetic acid
or trifluoroacetic acid, ' s&fonic acids, such as,
for exanple, 10 methanesul fonic acid or

p-t ol uenesul foni c acid, hydrochloric acid or

© PRasHb Wakds foR Ehelprodess f(IBI)S+ Rvaypkﬁqmﬁahcg‘dnaaﬂyllﬂﬁrgamc or organic
pnosp

Preference is glwento poly oric acid ethyl
dgsasr Theph greferablyi incladprysn)ie dniinesa ucirsufor examspleopipsridipe or 4-

PR A 6P o bSO Ot My,

GA&thy18shiRU for ﬂll@pfc%gﬂﬂiﬁirﬁfn@ r@needrided MsuchOGs t SodhdROfydride.
preferably from +6 to +100C. The process is
Fecfereated §s giaen itedodium hydridsr fhe b@ﬁ@@s@nployed)m\aeramqmt from

gt SPRATEPisfralf B3 | pdtlo SR 5 LA BE 83 8hboune
forf%ggleqalffoﬁ@u]g(mm Sui tabl e solvents f or the process

(IB) + (V) (I') are generally customary organic '

sol vent s mhlch do not change under the reaction

T aroo R T BpPORA BRI 2 TR paaralien tCojeni190°C,
gﬁ'efteﬁbfyafr(?rﬁ +hgetr of HSRE, elebivlly Q%Bﬁ‘ltt@t Ré‘ﬁﬁﬁ@.ne

cetoni'trile, dimethyl sul'foxide, dinethylform anide,

- or hydrocarbons such as pentane hexane, cyclohexane,

zene, toluene or hal oge arbons .
e asulsCHER N SISO B hoT GEERARoR P 13 250 Bossible
¢hlc 91:1;? @Bm%lafatéahﬁl%éﬂpee BE 8Nfeduddd b&ss%es ProP@gsthPleSntPrange
use xtures of the above-  nentioned sol vents.

Froefi 815rted Haok t he process is tetrahydrofuran. 30 WO

2004/ 024700 PCT/ EP2003/ 009525 -20 Suitabl e bases for

the process (I1B) + (V) -* (I)_ are generally inorganic
theq,rogﬁ)%hﬁds &%@ %@eﬁl%ﬁnﬂ%@ g}’(l"\/ﬁ‘ CtvyaRdq¥e) &€ known per
am nes, such or exanpl e, pi péridine or 4-

se, or they can be prepared by customary methods.

The above-mentioned method can be illustrated by the following scheme:
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N, N- di met hyl am nopyridine, or (C-C4)-trial kyl am nes,
such as, for exanple, triethylamne or

walriogopr7opyl et hyl am ne, or hydri des such as sOPECT/EP2003/009525

hydride. 5 Preference is given to sodium hydride. The

base is enployed in an armu% from 0.1 nol to 10 nol,

preferably from1 nol to 3.7 17 relative to 1 nol of

the conpound of general fornula (1V). The process is

in general carried out in a tenperature range from 0C

tThe+t@ifippunds Oaquoeding atol vhef noventidn Coxhibit-8OC, undspseedldl) seful
ture. The progess arried .

at room t enper i s generall

aiwln%&co}?@} APk ing 5,8 Ry SRS deh afsolbgiefre suitable
r . [ .

5 B e Sor AN EO BEBAR WDy of SRR i humans

khd dhenatonpounds of the general formulas (I1), (II11),

(rv), (V) and (VlI) are known per se, or they can be

prepared by customary nethods. The above-nenti oned

SR b S IR, IR 0805 AP g
€lastise (HNEY ibitory ' activiy dnd e theérefofe JudtdbIR Br theYpreparation of
medicaments for the treatment of diseases associated with HNE activity. They may
thus provide an effective treatment of acute and chronic inflammatory processes,
such as rheumatoid arthritis, atherosclerosis, and especially of acute and chronic
pulmonary diseases, such as lung fibrosis, cystic fibrosis, pneumonia, acute
respiratory distress syndrome (ARDS), in particular pulmonary emphysema,
including smoking-induced emphysema, and chronic obstructive pulmonary diseases
(COPD), chronic bronchitis and bronchiectasis. The compounds of the present
invention may further provide an effective treatment for cardiovascular ischaemic
diséases such as acute coronary syndrome, acute myocardial infarction, unstable and
stable angina pectoris, coronary artery bypass grafts (CABG} and heart failure
development, for atherosclerosis, mitral valvular disease, atrial septal defects,
percutaneous transluminal coronary angioplasty (PTCA), inflammation after open
heart surgery and for pulmonary hypertension. They may also prove uséful for an
effective treatment of rtheumatoid arthritis, acute inflammatory arthritis, cancer, acute
pancreatitis, ulcerative colitis, periodontal disease, Chury-Strauss syndrome, acute
and chronic atopic dermatitis, psoriasis, systemic lupus erythematosus, bullous -

pemphigus, sepsis, alcoholic hepatitis, liver fibrosis, Behcet's disease, allergic fungal

- sinusitis, allergic sinusitis, Crohn's disease, Kawasaki disease, glomerulonephritis,
H .

acute pyelonephritis, colorectal diseases, chronic suppurative otitis media, chronic
venous leg ulcers, inflammatory bowel disease, bacterial and viral infections, brain

trauma, stroke and other conditions in which neutrophil participation is involved.

The present invention further provides medicaments containing at least one com-

pound according to the invention, preferably together with one or more pharma-
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WD 2004/ 024700 PCT/ EP2003/ 009525 -21 The conpounds
according to the invention exhibit an unforeseeabl e,

waig@huot470phar macol ogi cal and phar macoki netic aEtET/EPmy3/009525

spectrum They are therefore suitable for use as

medi canments for the treatneng_and/or prophyl axis- of

di sorders in humans and anffffs. 5 Surprisingly, the
compounds of the present invention show human

neutrophil elastase (HNE) inhibitory activity and are
cbipgizhlly safeuéxcilitre drocartidresybstanaasatmdalsof theirase dantie sbove-
for the treatnment of diseases associated with HNE
RofignedPUnPES may thus provide an effective

treatnment of acute and chronic inflammtory processes,

10 such as rheumatoid arthritis, atherosclerosis, and
Thpactiad dompmihentciah ecosydtenticllyi and/qm UbcaiiyaFor tdhss;nms it can be
such as lung fibrosis, cystic fiprosis, ppeumn

applied mr?e§15?ab£ﬁ weyney for example orally mareuigreky, pulmonally, nasally,

¢

S B Bk G RENAE Wik ey olnotivly, grcally or s
pylimpnaty di seases (COPD), chronic bronchitis and

bronchi ectasis. The conpounds of the present 15

i nvention may further provide an effective treatnent

| - YIORE

fg‘é? ct)l?]eg% ngl‘fc%ggﬁ' r&lited % u%] g@ﬁ@eo%oar (jﬁx%ﬁtsga}f g@; g?ﬁn%?té}%&tﬁ suitable
uppﬁ@ﬁbﬂﬁﬂﬁﬁ stable angi na pectoris, coronary artery
bypass grafts (CABG and heart failure devel opnent,
for at her osclerosis, mt raI val vul ar di sease, atri al

iﬁ%{’u@ pc]r Iﬁ)ﬁ%%ﬁ%?ﬁ{n%u L@Pfé%a@l;&ﬁ i fé)ﬁlng %l’h;l&g Bglggsreytthe active
SUhp6hiht @?ﬂdn‘y@hdm hﬂrﬁmafﬂedff&sﬁﬁ rduchas ot exiitple faBletsans-coated
prove use for an effective treatnent rheumat oi d

ami ropted stablgtsutfer exrmplamiiiterap entetit |cpat§1g)c senstles, segar-soated

| g%ﬁgtr &8 u]és gelf&sc \%&ér\é Iﬁlﬂ%lo}lé %us&!%ﬁ%l&?sd gahﬁ%nsdénﬁea%?o%ols

ury~b rome,” acu
dernatltls psoriasis, systemc lupus erythenatosus
bul | ous penphlgus sepsis, alcoholic, hepatitis, |iver

fatnéssals apriiehiaan ‘can dresearsied it Iveitlyiayoidanegalof an absorption step

(intravenously, intraarterially, intracardially, intraspinally or intralumbarly) or with
inclusion of an absorptioﬁ (intramuscularly, subcutaneously, intracutaneously,
percutaneously or intraperitoneally). Useful parenteral application forms include
injection and infusion preparations in the form of solutions, suspensions, emulsions,

lyophilisates and sterile powders.

Forms suitable for other application routes include for example inhalatory pharma-
ceutical forms (including powder inhalers, nebulizers), nasal drops/solutions, sprays;
tablets or capsules to be administered lingually, sublingually or buccally,
suppositories, ear and eye preparations, vaginal capsules, aqueous suspensions
(lotions, shake mixtures), lipophilic suspensions, ointments, creams, milk, pastes,

dusting powders or implants.



10

15

20

25

25 sinusitis, allergic sinusitis, Crohn's disease,
Kawasaki di sease, gl onerul onephritis, acute

weyehonsphritis, col orectal diseases, chronic PCI/EP2003/009525

suppurative otiti.s nedia, chronic venous |eg.ulcers,
i nfl anmat ory bowel disease, ? cterial and vira
infections, brain trauma, 5t70ke and other conditions
i nwhi ch neutrophil participation is involved. 30 The
present invention further provides nedi canents

dhat @iine rgmpbnémasen deecawarted mindhacewtedi applicationhforms in a
i nventjon, preferghly together with one or, nore, pharng
WESTSBO ATy PO ST ST 96D G0 25ine. 136 SOPIGH Ge PPATES Bically
: c e : r .
FAFAR, ERipSbis” ThErc ] ThEHSER cafily Bof Sxblfle/mitirysalline
celtdosednisolvants alfor syanpli Hahilypelyethplent oglgedly), dnmulsifiers (for
this purpgse, it can 5 plied'in a syitable .
(EFRRIE, Sqdé‘ﬂmefl%‘#‘ﬁb’]e saﬁ)iﬁqeg», ﬂaﬁa?r@ﬁs ePSEPFSy {for pEfaE ) Rofyvinyl-
. e | ' IV | -
17E8lishe), SPMLEUE robural bRRUBIcte (B SEAEpI b ifed sidbilicers
i(fop | eaminpleFattiokiaal sapiplas @addrbio acal)f eslprahtse(ferc txangple inorganic
conmponent can be administered in suitable 10
DHPNCTEHEUCH 3S 18R PEIdeg)uitaste %ndzpr 9P FOTEIGERSN f or B
i ncl ude application fornms which rel ease the active
conmponent rapidly and/or in nodified form such as for

@od hipen ed)ligtlse (430 0f opdhdtiniartion daietcoablepdsble fooadminister
exanpl e wi .an enteric _coati ng)1 capsul e

h' ,
Slospsrof diom t@@%@ S Qmzdies prefrgiyipe g0 M&@éosrag/%aeﬁnsthe case of

ey : [ , SOleut i n ohs. .
SRy BURRS, A0 Sl 9ARRbARARN o e mcous
aNeams easdllya huedalig rptinilativheldy, if intacamaradsbly to use doses of
intraarterially, intracardially, intraspinally or
iR angketa 0y M- wit h i ncl usi on of an absorption

(i ntranuscul arly, subcutaneously, intracutaneously, 20

‘percut aneously or intraperitoneally). Useful

A spitt &fathisRPbarC 8t imRBesk@iyNm terinidBcurhstinguet itondepad from the
i nfusi on preparations in the formof solutions,

fipayeiss msAtonesh nameinas 2| fraplion jofabedy avrighi: application route,

qg&gl%{lgl behaviqur towards the active component, manner of preparation and time .
or interval at which application takes place. It can for instance be sufficient in some .
cases to use less than the aforementioned minimum amoﬁnt, while in other cases the
upper limit mentioned will have to be exceeded. In the case of the application of
larger amounts, it can be advisable to divide them into a plurality of individual doses

spread through the day.

The percentages in the tests and examples which follows are, unless otherwise stated,

- by weight; parts are by weight. Solvent ratios, dilution ratios and concentrations

reported for liquid/liquid solutions are each based on the volume.
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Fornms suitable for other application routes include
for exanpl e inhalatory pharma- 25 ceutical forns

w@ eovglozdding powder i nhal ers, nebulizers), nasaPCT/EP2003/009525

drops/sol utions, sprays; tablets or capsules to be
adm ni stered |ingually, subl%ggually or buccally,
suppositories, ear and eye pfeparations, vagina
capsul es, aqueous suspensions (lotions, shake
m xtures), l|ipophilic suspensions, ointnents, creans,
1, W &ahta@is»g of physiolvgiqabaetbiity or i npl ants. 30 WO
2004/ 024700 PCT/ EP2003/ 009525 -23 The active
conponents can be converted into the recited

:p bibiogr tﬁ@&%pduﬁd@of B MRSV DAL nedfo ﬂhé ?Tths% activity
car out using Inert non-toxic, pharnaceu I ca
maytt&hiemmtmatpd ot sxample seing thed foﬁewmg assayal i a carriers
(for exanple mcrocrystalline cellulose), solvents
(for exanple I|qU|d polyethylene glycols) enuIS|f|ers

for
ggentg;géc X
and natural blopolyners (for exanple albun1n)
stabilizers (for exanple antioxidants such as
id), colorants (for exanple inorganic
pi gnents such as iron oxides) or taste and/or odor
corrigents. 10 For human use, in the case of ora
askay buser:20.1 vi HERES-NaOEC bufifiee a4 OLH MadNaChj &1 % (w/v) bovine
doses of from0.001 to 50 ng/ kg, preferably of 0.01
¥y ny/kg. In the case of parenteral
adm ni stration; such as, for exanple, intravenously or
via nmucous nenbranes nasally,  buccally or
isﬂiﬁz&il@bbﬂﬂ&ﬁﬁht}/on (sée bslomwmqa& IG#migOlyuple]l. d#369270f, SERVA
0. 001 . In spite of this, it can
@éecmeb@@%iﬁ meH c%?laabﬁgc@@r@mm wrssy bwfegepart from
the anounts nentioned, nanely as a function of body
wei ght, application route, individual behaviour

ts@i(tjﬁﬂﬁﬁoﬂcbﬁraﬂfbhl (v WluTDTeibstrarEinnssayButfer;epar at i on
an time

suitable concentration of test compounds diluted with assay buffer from a 10 mM

stock solution in DMSO.

Example A

In vitro inhibition of HNE using a fluorogenic peptide substrate (continuous

read-out signal, 384 MTP assay format):

In this protocol, the elastase substrate MeOSuc-Ala-Ala-Pro-Val-AMC (#324740,
Calbiochem-Novabiochem Corporation, Merck KGaA, Darmstadt, Germany) is used.
The test solution is prepared by mixing 10 pl of test compound dilution, 20 pl of
HNE enzyme dilution (final concentration 8 - 0.4 pU/ml, routinely 2.1 pU/ml) and
20 pl of substrate dilution (final concentration 1 mM - 1 uM, routinely 20 pM),
respectively. The solution is incubated for O - 2 hrs at 37°C (routinely one hour). The



or interval at which application takes place. It can
for instance be sufficient in some 20 cases to use

wo e®sg/o241em t he af orenmenti oned m ni mrum anount, RI/ER20031009525
ot her cases the wupper Iimt nmentioned will have to be
exceeded. In the case of thezsppl ication.of [|arger
anounts, it can be advisabl é<t6 divide theminto a
plurality of individual doses spread through the day.
25 The percentages in the tests and exanpl es which
ffblorevasncarod ,‘cheuhiﬂee@sd AME dwe Bethe eatymahtic rbgctimiigimbasured at 37°C

TSRl 5L 0 oSt Rt bR ok SSence (ex,
?@?F@b‘%@%ﬁ%ﬁ@?@ bréifaighatlh HARak TRy, 108 Sl 8¢ 8dhhuinea

dnt RVUtverstis¢I] ok, abd & b evabespreudelarnthed bie Lineweaver-Burk
i nvention to inhibit neutrophi| elastase activity may

- - oty and prviesed tp Yﬂlueéi’é( AIKeL PR ng the fol | owi ng
assays: 5 1. In vitro enzyne assays of human
neutrophil elastase (HNE) Assay contents 10 assay
bﬂfef;&eparﬁloih dulahiipRis SrallledlCr) talfidsewithibl tHe 4ang8.df SVviMa-Ch ,uM in this
O 1% bovi ne serum al bum n, suitable

@Rrsm?ﬁvié@éal@@mmgﬁ JeE (18 W g | yophil .

#20927 01, SERVA El ectrophoresis GrbH, Hei del berg
Germany) in assay buffer; 15 suitable concentration
(Bebde bel ow) of substrate in assay buffer; suitable
concentration of test conpounds dil uted W|th assay
buffer froma 10 nmv stock solution in DVBO. 20

R fie No. | 1Cso [aM]

1 8

9 40

14 5

5 | 8

16 10

20 700
2% | 13

26 10 ,
28 50
58 1100
60 5

72 6

73 " 60

74 20
103 60
109 15
110 50
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In vitro inhibition of HNE using a fluorogenic peptide
substrate (continuous read-out signal, 384 MIP assay

w0 oooam@e4700 25 I n this protocol, the el astase suPGI/EPR1083/009525

MeCSuc- Al a- Al a- Pro- Val - AMC (#324740,

Cal bi ochem Novabi ochem Cor porati on, Merck KGA,

Dar mst adt, Gernmany) is used:20The test solution is
prepared by m xing 10 gl of test conpound dilution, 20
gl of HNE enzyne dilution (final concentration 8 - .
Exfnplé Bl , routinely 2.1 gU/nl) and 30 20 gl of
substrate dilution (final concentration 1 mM- 1 M
routinely 20 M, respectively. The solution is

irpc ted . f.ar 0 IS 3 j )
RS S5 o EPSE N  g GtRE SRR g
@distdittinuon® red ds outSin (119 VIR dsag fiorpie):i C reaction is
neasured at 37C (TECAN spectra fluor plus plate
reader). The rate of increase of the fluorescence (ex.

: 6 ' 0RQLL i S . .
R Py e s AR B ARASTN Biomesicls
RﬁhbH,eE@hﬁze%é,]Gq@in@ﬁ@. is li8dame t63( eddition M@rﬁﬁﬁed&i}emixing 3 plof
determ ned by Lineweaver-Burk 5 plots and converted

fiest keomppund s dbgtian, xGh 1| of FINEhengyms, shilatipw n(ferhrenesniration
_ 0 val Ry ‘ : -

21)2% aﬂiglﬁe%?é%@ n l\gh vleg1 a%ié(? [ér%(/egagia\%g n8%i lﬁ B%t?aégﬂiﬁﬂi%@&ﬁ(ﬁnal
Tatdeatratidx 2 /@) NThe sshéhsidiNk inclib&ed %ordD- 16 Arst 314C Goutinely

16 10 20 700 . ) . o i
four hours) under slightly shaking conditions. To stop the enzymatic reaction, 160 ul

of 0.1 M acetic acid are added to the test solution (final concentration 50 mM). The
polymeric elastin-fluorescein is pulled down by centrifugation (Eppendorf 5804
cenMﬁge, 3.000 rpm, 10 min). The supernétant is transferred into a new MTP and
the fluorescence of the liberated peptide fluorescein due to the enzymatic reaction is
measured (BMG Fluostar plate réader). The rate of fluorescence (ex. 490 nm, em.
520 nm) is proportional to elastase activity. ICsp values are determined by RFU-

versus-[I] plots.

II. In vitro human neutrophil assays

Example A
In vitro PMN elastolysis assay‘:

This assay is used to determine the elastolytic potential of human polymorphonuclear
cells (PMNs) and assess the proportion of degradation due to neutrophil elastase [cf.
Z.W. She et al., Am. J. Respir. Cell. Mol. Biol. 9, 386-392 (1993)].

Tritiated elastin, in suspension, is coated on to a 96 well plate at 10 pg per well. Test

and reference [ZD-0892 (J. Med. Chem. 40, 1876-1885, 3173-3181 (1997), WO
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WEMABRZOO3/ 009525 -26- Exanple B In vitro i nPCEP10031009525

of HNE using a fluorogenic, unsoluble elastin

substrate (discontinuous regg-out signal, 96 MIP.

assay format): 5 In this protocCol the el astase

substrate elastin-fluorescein (#100620, ICN

Bi onedi cal s GtbH, Eschwege, CGermany) is used. The

196421 856) attd @hpiogeaps mhitited (dPT)T compyuBdd arefaddddetetthe wells at the
conpouynd' dilution, 77 | of HNE enzyne djlution (final
@BPIOBHEeaeonsRNraiions. Human PMNs - arey sAparatesy, fiopk pgriphergl venous

Wha)o A ROy MO Ry S SRERS L T8 abflonnits e

concentratio € suspension Is 1 nc

ft@thDcoatdd walls aptordéfirdtions rimdghg/ bethaen 1M0U0S}o UNAEO® cells per
slightly shaking conditions. To stop the enzymatic

vedle Ppsiane nawraghic clgstage (-3 ds predasiacpositvesqaisel fopthe assay,
A3 O] R BT 4 28 At opy e, e
GeIMiled toiadli 9 PNIRP REMAL to@BOithd at each appropriate cell density. The
cells plus compounds are incubated in a humidified incubator at 37°C for 4 hours.
The plates are centrifuged to allow the harvest of cell supernatant only. The
supernatant is transferred in 75 pl volumes to corresponding wells of a 96 well
Lumaplate™ (solid scintillant containing plates). The plateé are dried until no liquid

is visible in the wells and read in 2 beta counter for 3 minutes per well.

Elastolysis ‘of the *H-elastin results in an increase in counts in the supernatant. An
inhibition of this elastolysis shdws a decrease, from the cellular control, of tritium in
the supernatant. 1PI gave 83.46 + 3.97% (mean % s.e.m.) inhibition at 1.2 pM (n =
3 different donors at 3.6 x 10° cells per well). ICsy values were obtained for the
reference compound ZD-0892 of 45.50 + 7.75 nM (mean + s.em.) (n = 2 different

donors at 3.6 x 10° cells per well).

Given that ZD-0892 is a selective inhibitor of PMN elastase along with the data from
olPI inhibition, these results indicate that the majority of elastin degradation by
PMNs is due to the release of neutrophil elastase, and not to another elastolytic
enzyme such as matrix metalloproteases (MMPs). The compounds of this invention
are evaluated for their inhibitory activity in this HNE-dependent model of neutrophil

elastolysis.
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centrifuge, 3.000 rpm 10. mn). The supernatant is
transferred into a new MIP and 15 the fl uorescence of

wo b4lo245er at ed peptide fluorescein due to the PCREPHDI/@9525

reaction is mneasured (BI\/G Fl uostar plate reader). The
rate of fluorescence (ex. Q nm em 520 nn) is
proportional to el astase acf §r ty. 1C50 val ues are
determ ned by RFU- versus-[I] plots. 20 H In vitro
human neutrophil assays Exanple Aln vitro PW
dixamindé Bsi s assay: 25 This assay is used to determ ne
the elastolytic potential of human pol ynor phonucl ear
cells (PMNs) and assess the proportion of degradation
diEbit [ . W She et al., Am
%%’tg‘gbr @%ﬁeﬂﬁ%%ﬁﬁn&%ﬁs&%é 392 (1993)]. 30
Tritiated elastin, in suspension, is coated on to a 96

AR, w%m@%mﬁ%g%ef 81 A i .

éﬁ%ﬁ) gggq et Tl !Zu@ o

18u§ f‘ﬁ@ﬁrp ep;:%?@ag% nh| al ) t%%ﬁ%%&rligsat 37°C
dore3 saskiteahd thed byminvee 11660 gpim. tSmbsecpmmly) phié @embrane bound elastase is
conaentratl ons PMNs are_separated from

S0P o R URER U VB 3 @ foTTEIIChIE SRS todfitaraldehyde for 3
g@%;% t c')q?lhle&clzlgrg{)ﬁégr {Eﬁéﬂ g‘% éoncen?ﬁr iagdhgﬁer g&ﬁ ound under

leeslustion drexadtied, fotlodred byChlditidnl 6f fhersubstrit |Me(EElIcCAIheA1a-Pro-
pancreatléﬁsel astase. (1. 3@:'\1% is.used as a positi

OGHMC 1 GB24 1Y a&albjochemriovabiachem. Copporagions Megek  KGaa,
t t | f o
FpRREL GBIl LB SOPIRPY A RSh ST 37, we

aggetiopts ’@hﬁm@’eﬂlWldePIMSF}(phﬁiy&nethEthdsﬁlf@ﬂyI sluefidp)partithe fluores-
are incubated in a humdified i ncubator at 37C for 4

[s6Resis reathet i 408 prd ewn BPP My d& st Baliey @ detrgmined by inter-
Balat5R il p Rl e SRR ﬁ@r@g&%n&w Tty Mhcaipstaat ant

rans umres correspon ng wells
of a 96 well

III. In vivo models

Example A

In vivo model of acute lung injury in the rat:

Instillation of human neutrophil elastase (HNE) into rat lung causes acute lung

damage. The extent of this injury can be assessed by measuring lung haemorrhage.

Rats are anaesthetised with Hypnorm/Hypnovel/water and instilled with HNE or
saline delivered by microsprayer into the lungs. Test compounds are administered by
intravenous injection, by oral gavage or by inhalation at set times prior to the
administration of HNE. Sixty minutes after the administration of elastase animals are
killed by an anaesthetic overdose (sodium pentobarbitone) and the lungs lavaged

with 2 ml heparinised phosphate buffered saline (PBS). Bronchoalveolar lavage
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Lumapl ateTM (solid scintillant containing plates). The
plates are dried until no liquid is visible in the

wowrdkm24md read in a beta counter for 3 m nut eBCPEP2003/009525

well. Elastolysis of the 3Helastin resul ts in.an

increase in counts in the sus rnat ant. 15

inhibition of this elastol ysr$“shows a decrease from

the cellular control, of tritiumin the supernatant.

al Pl gave 83.46 3.97% (nmean s.e.m) inhibition at
IBALMdliim® is I?zreclcbrﬂédara&ahttheicsamptesakep'ﬁ di icelFachk BAE geiple is
wel l). 1.C5Q val ues Wiée obtai ned for the reference

c,cswﬁéwé az@%wznoﬁo mjputes; atzd 1) r@ (ngéﬁpe@aténw )dIS(zﬁrded and

] RSP e R F) B g e

1 agﬁms@s@drdﬁdgaﬂd ttliie téle pelétarcbuspendeal il 1i mhIObi%l @ryltnmethyl-
these results_i nd| cate that the majority of el as

@@Qﬁ%ﬁm h;ﬁmyi}p B /i BB tralyes thq«,@ll,seﬁi%}gl@s Ie frozen unt11 blood
QHEehO RN bdsa RO BHBP B (R addRintlaBe AL AL Bt ge,&,éiralrtﬁ'gﬁosted and

enzymnme suc opFot ea

Q@m@ unafs pblofteatls smpﬂe rﬁre @ﬂm&& ififoea SEpdratatvesl] bOm Ievell flat-
i_nhi bi tory activity 1n this HNE-dependent nodel of
rhetiomeg Hlpte. Allasanaless pie. testesd Anodpdioated00 ui 0. 1% CTAB/PBS is

P?E(l I_gga%%n%elgrg% g ab o?&a[nas elat'ﬂg va%élgésotl%ni/s i %r%a lﬂ%ﬁ' 41s Un using

ianBpeetropiitombtet! Asﬁtaﬁd%nbmﬁti is0 conntitueep by niasiri@nese OD at
s per- fornmed using a human neutrgphll

Méétnn@ i differgnte cenceniations Pivipleed ipd. B @?@Bfé/% Bbog; ¢pntent

Al 6 PRy P 1 SRR e QSRR RS 0% pla

Qﬁﬂ%ﬁﬁhﬂﬁﬂe&%ﬁtﬁ@v@ﬁﬁe%fm ﬂhlutramkr&ﬁhyde for 3 mn
at 4C. The neutrophils are then spun, and vehicle and

t he conpound under 10 eval uation are added, foll owed

S 58 A o o AR o i

\¥BF thisir K& iBitory act1v1ty in th1s model of HNE—mduced haemorrhage in the rat.

Example B

In vivo model of acute myocardial infarction in the rat:

Flastase inhibitors are tested in a rat thread infarct model. Male Wistar rats (weighing
>300 g) receive 10 mg/kg aspirin 30 min prior to surgery. They are anaesthetized by
isofluran and ventilated (120-130 strokes/min, 200-250 pl stroke volume; MiniVent
Type 845, Hugo Sachs Elektronik, Germany) during the whole surgery. Following a
left thoracotomy at the fourth intercostal space, the pericardium is opened and the
heart briefly exteriorized. A thread is turned around the left coronary artery (LAD)
without occluding the. artery. The thread is passed under the skin to the neck of the
animal. The thorax is closed and the animal is allowed to recover for 4 days. At the
fifth day, rats are anaesthetized with ether for 3 min, and the thread is tied and the

LAD occluded under ECG control. Test compounds are administered before or after
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Dar nstadt, Germany) at 200 M Following a 25 mn
i ncubation at 37C, the reactionis termnated with

WOrBE0t4o0henyl nmet hanesul fonyl fluoride), and tPEI/EP2003/009525

fluores- cence is read at ex: 400 nmand em 505 nm

| C50,val ues are determ ned bg inter- 15 polation from

plots of relative fluorescen @-vs. inhibitor :

concentration. IIl. In vivo nodels Exanple A 20 In

vivo nodel of acute lung injury in the rat:

ILsDi dbéchtsiam pef dsuneirapestonedphior mtrastmsdy. (HANE) of iedomanent

raf lu ayses acute Ju danmage. The extent_of this

ilﬂélﬁppf gﬁ?ﬁfﬂ?ﬁ%@‘&@%ﬁ%@%@d@ﬁﬁ%ﬁw t9RYov JeprsisioRgarts are
) ¢ . : | .

T e T

meettowith Bvans bluepfollowed by J&LC feiphemydteirazoditis elrleride) staining of

dm nistered.b | ntravenous injection, by oral giava_ge

Y Heam a1egHeisn B @Pmosclpiiedo fisys) apgas stam blue, ischemic
Dt at : v .
TR R iRy i) el el RE nBLRE (bodfidd dead sisue)
anzs s¢rthah iwhiteyBadaissud sotioniinspanicd bad iftienhs)esane déthenined by

| ungs Iai/aged with 2 m heparinised phosphate
SOPPEIE 888N tHe (PBS). Bronchoal veol ar | avage WO
2004/ 024700 PCT/ EP2003/ 009525 -29 (BAL) volune is
recorded and the sanples kept on ice. Each BAL sanple
iBs___c@xaniplesged at 900 r.p.m_ for 10 minutes at 4-10C
The supernatant is discarded and the cell pellet
resuspended in PBS and the sanpl e spun down again. The
S LVAkARt. s again discarded and the cell pellet
resuspended in 1 nml 0.1%cetyltrinmethyl 5 anmoni um
brom de (CTAB) / PBS to |lyse the cells. Sanples are
frozen until blood content is assayed. Prior to the
#denor r hage as$8Yeolhe sanpl es are defrosted and

mxgd- 100 gl- g;m%gggte&anpl.e are placed into a

separate wel | well flat-

DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

EI | electron impact ionisation (for MS)

ESI electro-spray ionisation (for MS)

HPLC high pressure liquid chromatography
LC-MS liquid chromatography coupled with mass spectroscopy
Mp. melting point ‘

MS - mass spectroscopy

NMR - nuclear magnetic resonance spectroscopy
ofth. of theoretical (yield)

R: retention time (for HPLC)

THF tetrahydrofuran |
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bottoned plate. Al sanples are tested in duplicate.
100 I 0.1% CTAB/PBS is included as a blank. The

wab®eobance of the well contents i s neasured apCHEB2003009525

using 10 a spectrophotoneter. A standard curve is
constructed by nmeasuring the at 415 nm of
di fferent concentrations of “Bilod in 0. 1% CTAB/ PBS.
Bl ood content values are cal cul ated by conparison to
t he standard curve (included in each plate) and
the volunme of BAL fluid retrieved. 15
The conpounds of this invention are eval uated
i ntravenously, orally or by inhalation for thei r
i Api I
{arouctiBhy o il Yol Bnblt, f BRR! aRlosbire S Biboryisg oted.
dlventygro saeddasgiur¢hasel Tomokldiioh wmhouta[mrth& msifesgon. ‘Silica gel’

a1 St el e iR el P P b e b e ot g gompany.
Q&Ql'tlh? hoifls Wehb B¥thiBEd {WRthSHBE&H: Y51 2Ui‘%¥xrnﬁ£reré\elp?§ 80% Sevice and

anaestheti zed by 1sofluran and vent
sire wkoesrepted, - 200- 250 | stroke vol une; M ni Vent 25 Type
845, Hugo Sachs El ektroni k, Germany) during the whole
surgery. Following a left thoracotonmy at the fourth
[ : : ) .
SRR B ARL oY it HPRC Y Pk ARFREd BPLEbONen wih
tahetohidrfile and maiteaay therdiweeny; using@) 1:9vé PH@radiaac! udi ng t he.
artery. The thread is passed under the skin to the
neck of the animal. The thorax is closed and the
RS /ot sl © recover for 4 days. At the 30
anaest hetized with ether for 3
m n, and the thread is tied and the LAD occl uded
w E control Test conpounds are adm ni stered
dilt er WD 2004/ 024700 PCT/ EP2003/ 009525 - 30

RS0 i 0 RSB g,

24 moe,d pmi; eluent Aewhier a0003% foemipenidd cluenteB sétonitrile + 0.05%
reperfusjon. Hearts are excised, and infarct sizes
5?@119@9@5 @Fasient:4g0 mm@ot%aﬁeﬁ By Bimil % of 2 hanin 30% A —

gﬁ% ?‘et r :)]%n?lh h‘f‘o Pg%g) s{’la;ﬂﬂr ﬁ@'sﬁ%ﬂmm,%{z&temm

208 400 nm.

LC-MS method 2
Instrument: Waters Alliance 2790 LC; column: Symmetry C18, 50 mm x 2.1 mm,

- 3.5 pm; eluent A: water + 0.1% formic acid, eluent B: acetonitrile + 0.1% formic

acid; gradient: 0.0 min 5% B — 5.0 min 10% B — 6.0 min 10% B; temperature:
50°C; flow: 1.0 ml/min; UV-detection: 210 nm. |

LC-MS method 3
Instrument: Micromass Platform LCZ, HP1100; column: Aquasil C-18, 50 mm x

2.0 mm, 3 pm; eluent A: water + 0.05% formic acid, eluent B: acetonitrile + 0.05%

formic acid; gradient: 0.0 min 100% A ~> 0.2 min 100% A — 2.9 min 30% A — 3.1
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5 2 mm heart sections. Nornoxic (not occluded tissue)
areas stain blue, ischemc (occluded but surviving

wao p@siedo@r eas stain red and necrotic (occl udeplCHERPIH03/009525

tissue) areas renmain white. Each tissue section is
scanned and infarct sizes are determ.ned by. conputer
pl ani netry. 10 B. Exanpl es -ABbr evi at i ons: ag.
aqueous conc. concentrated DM N, N-di et hyl f or mam de
DVBO di net hyl sul f oxi de ElI el ectron inpact ionisation
(thior 1095)A. —E3L5 alied0V0ASpyay S5560) Aadvi 018 ml/min; NBY -detdtibn: 208-
hi gh pressure liquid chromat ography LC-MS |iquid

¥t ogr aphy coupl ed with nmass spectroscopy M.
mel ti ng point M5 mass spectroscopy NVR nucl ear
magneti c resonance spectroscopy of th. of theoretical
(IPIeC thetid 4 et ention tinme (for HPLC) THE
tetrahydrof uran WD 2004/ 024700 PCT/ EP2003/ 009525 - 31-
dasteragntnEPh bY: with| DARAstecian; eolumaaKrpmasib &P- 1/ d¥r mm x 2

n_akgon. . a pher W_se_not ed. ol vent.s ,,
s S S B A Sl ISR R, B S ORbY weemep M 2% B,
05 indih OB IBM.5 nSnl 9098 BY&).5 mik 90, B3ifldvwe:a).75 edlahi; ténperature:
Silica gel 60 (0.040 mm 0.063 M) from Merck KGaA

3OnrpaHy -detection: 210 nm.

QD

LC-MS method 5
Instrument: Micromass - TOF-MUX-Interface 4-fold parallel injection, with HPLC

Waters 600; column: Uptisphere HDO, 50 mm x 2.0 mm, 3.0 pm; eluent A: 1 1 water
+ 1 ml 50% formic acid, eluent B: 1 1 acetonitrile + 1 ml 50% formic acid; gradient:
0.0 min 100% A — 0.2 min 100% A — 2.9 min 30% A — 3.1 min 10% A — 4.5
min 10% A — 4.6 min 100% A — 6.5 min 100% A; oven: room temperatﬁre; flow:
0.8 ml/min; UV-detection: 210 nm.

LC-MS method 6 .
Instrument: Micromass Platform LCZ with HPLC Agilent Serie 1100; column:
Grom-SIL120 ODS-4 HE, 50 mm x 2.0 mm, 3 pm; eluent A: 11 water + 1 ml 50%

formic acid, eluent B: 1 1 acetonitrile + 1 ml 50% formic acid; gradient: 0.0 min

100% A = 0.2 min 100% A — 2.9 min 30% A —> 3.1 min 10% A — 4.5 min 10%

l Aj;oven: 55°C; flow: 0.8 ml/min; UV-detection: 208-400 nm.

LC-MS method 7 |
Instrument: Micromass Quattro LCZ with HPLC Agilent Serie 1100; column:

Uptisphere HDO, 50 mm x 2.0 mm, 3 um; eluent A: 1 1 water + 1 ml 50% formic
acid, eluent B: 11 aceténiu'ile + 1 ml 50% formic acid; gradient: 0.0 min 100% A —
0.2 min 100% A — 2.9 min 30% A — 3.1 min 10% A — 4.5 min 10% A; oven:
55°C; flow: 0.8 ml/min; UV-detection: 208-400 nm.
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Melting points were obtained with a Biichi 512 or
simlar nelting point device and are uncorrected.

w@oopozaToe purified by preparative HPLC are pupPCT/ERI03/009525

over a RP18-colum with 10 acetonitrile and water as
the eluent, using a 1:9 to 9,1 gradient. LCMS/ HPLC
met hods: LC-MS nethod 1 15’?’ Strunent: M cromass
Quattro LCZ, HP1100; columm: Uptisphere HDO 50 mm x
2.0 mMmm 3 m eluent A: water + 0.05% formc acid,
Stardinz Mategripds:onitrile + 0.05% fornmic acid; gradient:
0.0 mn 100% A -* 0.2 mn 100% A - 2.9 mn.30% A -+
3.1 mn 10%A -* 4.5 min 10%A;, oven: 55C flow 0.8
Hyafigle 1 WV- detection: 208-400 nm 20 LC-MS nethod 2
. Waters Alliance 2790 LC, colum: Symmetry
CiBronmR5fhBsdikolanA®ryl)pRidingm el uent A: water + 0.1%
formc acid, eluent B: acetonitrile + 0.1%formc
acid; gradient: 0.0 mn 5%B -* 5.0 mn 10%B -* 6.0
mn 10% B; tenperature: 25 §C flow 1.0 m/mn;
UV-detection: 210 nm LG M5 thod 3 Instrunent:
M cromass Pl atform LCZ, HP § columm: Aquasil C-18,
50 mMmx 2.0 mm 3 m eluerdt A} water + 0.05% formc
acid, eluent B: acetonitril 0.05% 30 formc acid;
gradient: 0.0 min 100 A -->]0.2 min 100% A 2.9 nin
30% A --* 3.1 WD 2004/ 0247 gT/ EP2003/ 009525 -32
mn 10% A -> 4.5 mn 10% A;\oveén: 55C, flow 0.8
m/mn; UV-detection: 208- run. HPLC net hod 4

6-Bromo-3-pyridinecarbaldehyde (500 mg, 2.7 mmol) and 1,2-ethanediol (200 mg;
3.2 mmol) are dissolved in toluene (50 ml) together with Amberlyst 15 (100 mg) in a
round bottom flask equipped with a reflux condenser and a Dean-Stark trap. The
solution is stirred at reflux overnight, then cooled to room femperatm*e, filtered and
concentrated in vacuo. The crude product is chromatographed‘over silica gel with
cyclohexane and ethyl acetate as the eluent to afford the title compound as a colorless
oil.

Yield: 0.489 g (79% of th.)

HPLC (method 4): 3.46 min.

_ MS (ESIpos): m/z =231 (M+H)"

'H-NMR (300 MHz, CDCl3): 6 = 8.46 (d, 1H), 7.64 (m, 1H), 7.49 (m, 1H), 4.15-4.00
(m, 4H) ppm.
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5 Instrunment: HP 1100 with DAD- detection; colum:
Kromasil RP-18, 60 mnmmx 2 mm 3.5 gm eluent: A=5

WOrRooMiGl«d0 1 H2O, B = acetonitrile; gradient: OPCI/RPR9G6/009525

B, 0.5 mMn2%B, 4.5 mMn 90%B, 6.5 mn 90%B; flow
0.75 mM/mn; tenperature: 3 _0C UV-detection: 210
run. 10 LC-MS nethod 5 InstT%ﬂ’mnt M cromass

TOF- MJUX-Interface 4-fold parallel injection, with HPLC
Wat ers 600; columm: Uptisphere HDO, 50 nmx 2.0 nm
Ex@ngie 24/ uent A1 11 water + 1 nl 50% formic acid,
eluent B: 1 1 etonltr|le_+_ m 50%form c acid;
grddrRipxolanc-Phlrpyridaathonisien, 100%A- > 2. 9mi n
30%A-+3.1mn |0%A 4.5 15 min 10% A -> 4.6 mn 100% A
-* 6.5 mn 100% A; oven: roomtenperature; flow 0.8
m/mn; UV-detection: 210 nnmCN.C- M5 net hod 6
Instrunent: Mcronmass Platfordm LCZ with BPLC Agil ent
Serie 1100; colum: 20 G oM SHL120 ODS-4 HE, 50 nm x
2.0 mqm 3 gm eluent A 1 |V@1er +1m 50% fornmic
acid, eluent B: 1 1 acetonitiyfle + 1 m 50%formc
acid; gradient: 0.0 min 100%A-+0.2m n 100%A-*2.9ni n
30%A- +3. 1mi'n 10%A- 44. 5mi n OA; ' oven: 55C, flow 0.8
m/mn; UV-detection: 208-490 fun. 25 LC-MS nethod 7
Instrunent: Mcromass Quattro LCZ with HPLC Agil ent
Serie 1100; coI urm Uptisphere HDO, 50 nm x 2 Omm 3

el uent A: 1 50% form c
Frewnic BA @ & é@énmql) zing fywd%éb/éfsarlrﬁ g I%‘PB and tetraks-

%@ﬂéﬁiﬁh@@ﬂ% )ﬁlblﬁ]a&%ﬂgﬁ'%l-i 840153 1)18\%:’dé(s)%lve@ i 3§Hbthyl'

$rziantii© W1 0® nfl) rahd retifred LdWnd ghte ¢S h)1 at 20&3 A0Additional\Btrakis-

2004/ 024700 PCT/ EP2003/ 009525 -33- Starting,
Kiipkemydpkosphine)palladium(0) (0.1 g) is added and the react1on is stirred again

overnight (18 h) at 80°C, then allowed to stand at room temperature for 2 days

(48 hours). The solvent is removed ir vacuo, to the residue is given water (100 ml)
and the product is extracted with ethyl acetate (1 1). The organic phase is washed
with brine (200 ml), dried with magnesium sulphate monohydrate, ﬁltpred and
concentrated in vacuo. The crude product is chromatographed over silica gel with
cyclohexane and ethyl acetate as the eluent to afford the title compound as a white

amorphous solid.

*Yield: 0.94 g (42% of th.)

HPLC (method 4): 3.21 min.

MS (ESIpos): m/z = 177 (M+H)*
'H-NMR (400 MHz, DMSO-d¢): & = 8.81 (s, 1H), 8.09 (s, 2H), 5.95 (s, 1H), 4.13-
3.94 (m, 4 H) ppm. |
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Exanple A 2-Bronp-5-(1, 3-di oxol an-2-yl)pyridine 5
Br N 6-Brono- 3-pyridi necar bal dehyde- (500 ng, 2.7

worekp24md 1, 2- et hanedi ol (200 ng, 3.2 mmopl) BCEEP2003/009525

di ssolved in toluene (50 nl) together with Anberlyst
15 (100 ng) in a 10 round bggtomflask equi pped with
a reflux condenser and a Dean-=Stark trap. The sol ution
is stirred at reflux overnight, then cooled to room
tenperature, filtered and concentrated in vacuo. The
dxadwpleB8Aduct is chronmat ographed over silica gel with
y.cl ohexane. .and et hyl. acetate as the eluent to afford
ghﬁé’r{niyf‘éé’y?ém%ﬁﬁﬁm ®a colorless oil. 15 Yield:
0.489 g (79%of th.) HPLC (nethod 4):, 3.46 min. M5
(ESIpos): nmz = 231 (MrH) + '"H NWR (300 MHz, CDCl13): S
= 8.46 (d, 1H), 7.64 (m 1H CN7. 49 (m 1H), 4.15-4.00
(m 4H) ppm 20 WD 2004/02470Q PCT/ EP2003/ 009525 - 34-
Exanpl e 2A N™

5- (1, 3- D oxol an- 2-yl )-2-pyrk digecarbonitrile CN N O
O 5 :

0" 'H

Method a):

Prepared in analogy to the procedure of Dodd, D. et al. [J.Org.Chem. 1992, 57,
7226-7234]: To a stirred solution of 5-(1,3-dioxolan-2-yl)-2-pyridinecarbonitrile
(Example 2A; 850 mg, 4.8 mmol) in acetone/water 85:15 (59.5 ml) is given p-
toluenesulphonic acid (102 mg, 0.59 mmol). The reaction is stirred at reflux
overriight (18 h), then additional p-toluenesulphonic acid (50 mg) and water (5 ml)
are added. .The reaction is stirred at reflux for an additional 48 h. The solution is
cooled to room temperature and quenched with saturated sodium bicarbonate
solution. The product is extracted with ethyl acetate (3 x 100 ml), dried over
magnesium sulphate monohydrate, filtered and concentrated in vacuo. The: crude
product is purified by preparative HPLC to afford a pale yellow solid.

Yield: 0.66 g (93% of th.)

Mp.: 80-82°C

HPLC (method 4): 2.13 min.

MS (ESIpos): m/z = 133 (M+H)"

'H-NMR (400 MHz, DMSO-dg): & = 10.18 (s, 1H), 9.21 (m, 1H), 8.49 (m, 1H), 8.27
(m, 1H) ppm.

Method b): , '

1.04 g (8.2 mmol) oxalylchloride are dissolved in 8 fnl dichloromethane. At -78°C,
1.28 g (16.4 mmol) dimethylsulfoxide are added dropwise. The solution is stirred at
-78°C for 20 minutes, then 1 g (7.46 mmol) of the compound of Example 5A,
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Exanple A (2.8 g, 12.5 mmol ), zinc cyanide (1.6 g,
13.8 mml ) and tetrakis-

w@ ooisppsmy | phosphi ne) pal | adi um(0) (1.4 g, 1.3 PaDEP20as/€9525

di ssolved in dinmethyl- formam de (100 m) and stirred
overni ght (18 h) at 80C. Additional tetrakis-

(triphenyl phosphi ne) pal | adi Uﬁ? 0) (0.1 g) is added and

the reaction is stirred again 10 overnight (18 h) at

80C, then allowed to stand at roomtenperature for 2
daspslved 487 hmludisl)loro’ﬁhmhaml isemidedi ,Saridestivriegl at +7876cis @ontirued for

th d 100 .ni ) duct
RO BRVTE- Bl GrAgpoD gee xmqarf)tﬁewﬁ”eé imrie, and aftr

i t
magneg lg)m su{;ﬁh at rrar%ﬁ% t at e, q? P‘ru)l%?&gﬁdsy HM" dhromatography
¢silice sluentt @dlohaxanmtm chldltb&am/ﬁﬂyél goetatml).i s

rQ r over silica gel with 15 cycl ohexane
gﬂ th%(%gtogﬁé)as the eluent to afford the title
e anorphous solid. Yield: 0.94 g
E%BAE%@%E; @e%"'%: (method 4): 3.21 nin. MBS (ESIpos):
Mz =177 (MH—|)+ 20 " H NWVR (400 MHz, DMBO-d6): S =
881&5 8.09 (s, 2H), 5.95 (s, 1H), 4.13- 3.94

pm V\D 2004/ 024700 PCT/ EP2003/ 009525 - 35-

kﬁz ém pyrldl necarbonitrile CN N OH
repar |n anal ogy -to the procedure of

Dodd, D. et al. [J. Og. Chem 1992, 57,
CN

'/

CH,

36 g (209 mmol) 2-bromo-5-methylpyridine and 37.5 g (418 mmol) copper cyanide
are refluxed for two hours in 500 ml dimethylformamide. After cooling down to
50°C, 10% aqueous ammonia solution (500 ml) is added with stirring. The product is
extracted with dichloromethane, the organic phase is dried over magnesium sulfate,
and the solvent is removed in vacuo. The product is purified by column chromato-
graphy (silica, eluent cyclohexane/ethyl acetate 9:1).

Yield: 18 g (73% of th.)

'H-NMR (300 MHz, CDCls): & =2.4 (s, 3H), 7.6 (m, 2H), 8.6 (s, 1H) ppm.
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(400 MHz, DVBO-d6): S = 10.08

7226-7234]): To a stirred sol ution of
5-(1, 3-di oxol an-2-yl ) -2-pyridinecarbonitrile (Exanple

wWQ@2048500mg, 4.8 mmol) in acetone/water 85:15 ¥PGPEB2003/)09525

is given p 10 tol uenesul phonic acid (102 ng, 0.59

mol ). The reaction is stirred at reflux overnight
(18 h), then additional p- t of Lenesul phoni c acid (50
ng) and water (5 m) are added. The reaction is
stirred at reflux for an additional 48 h. The solution
ExampbosLd to roomtenperature and quenched wth
saturated sodi um bi carbonate solution. The product is
exBydroxymethyDre-Bymdinecsghongifile (3 x 100 ml), dried over
15 magnesi um sul phat e nonohydrate, filtered and
concentrated in vacuo. The crude product is purified
by preparative HPLC to affordCM pal e yell ow solid.
Yield: 0.66 g (93% of th.) : 80-82C HPLC (net hod
4): 2.13 min. 20 M5 (ESI po z = 133 (M+H) + 1H NWR
, 1H), 9.21 (m 1H),
8.49 (m 1H), 8.27 (m 1H) m Method b): 25 1.04 ¢
(8.2 mol ) oxalylchloride are} dissolved in 8 m

di chl oronet hane. At -78C, HO" 28 g (16.4 mmvol)

~di net hyl sul foxi de are added dropwi se. The solution is

stirred at -78C for 20 mnutes, then 1 g (7.46 muol)

S SR e AR 0 SRS 800 m s

cHeplther andtdvane; (165 adehes, I\Ja&@nﬁ)%ﬁdchhﬂﬂ%egtand7@¢ (1. 6mmol)

conti nued for another 2 hours. 3.4 ¢

. ditienzdyypezoride arr adddde Thacdedior sputiomemietire if refuxed for three

t t t
bRy PO B 14 P R DRt S Tieed; The SoTulch is pashed with
GYiEdoRd evafien ttﬁlo&m{t@ h&ﬁé‘m %/velt hydonag@hab@fae, 1ind Fhe solvent is

Yleld 0.76 g (77% of

removed in vacuo. The res1due is dlssolved in 200 ml dioxane and 200 ml water,
calciumcarbonate (44 g, 440 mmol) is added, and the mixture is stirred at reflux for 2
hours. After cooling down to room temperature, the mixture is filtered, and dichloro-
methane is added. After phase separation, the organic phase is dried over magnesium
sulfate, and the solvent is removed in vacuo. The product is purified by chromato-
graphy (silica, eluegt cyclohexane/ethyl acetate 2:1).

Yield: 5.2 g (35% of th.) ‘

"H-NMR (300 MHz, DMSO-dg): & = 4.7 (d, 2H), 5.6 (t, 1H), 8.0 (m, 2H), 8.7 (s, 1H)
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Anal ytical data: see above. Exanple 4A
5- Met hyl - 2-pyridi necarbonitrile 10 CN N CH3 36 g

W@ 2@9/0m1od ) 2- br ono- 5- et hyl pyri di ne and 37. 5 BCT/BRB03/009525

nmol ) copper cyanide are refluxed for two hours in
500 ' m dinethyl formam de. ter cooling down to 15
50C, 10% aqueous ammoni a soft®ion (500 m) is added
with stirring. The product is extracted with

di chl oronet hane, the organi c phase is dried over

Pa tiomExahfpdése, and the solvent is renoved in
vacuo. The product is purified by col urm chronfat o-
graphy (silica, eluent cycl ohexane/ethyl acetate 9:1):

' ﬁgﬁkl 18 g (73%of th.) 20 1H NWR (300 Mz, CDCl13): 8

, 3H, 7.6 (m 2H), 8.6 (s, 1H ppm W .
ﬁﬁﬁ&ﬁ@ﬂ@ﬁiyﬂ@%&a'& 3-(&?ﬂu&ﬁmwﬂiy$)pﬁéhyl] 1,2,3,4-tetra-

é{l—lydr oxynet hyI ) - yridi necarbonitrile CN 5

Xlﬁ%e 4A (13 g, 110 nmol) |s

dlssolved in 400 m tetrachl oro- nethane, and 29.4 g

(165 mol ) N-bronosuccinimde and 0.4 g (1.6 mmol)

di benzoyl peroxi de are add®l. The reaction reaction

m xture is refluxed for tlhree

Z

HN I/U\O/_\CH3
N

07 N7 cH,

N ~CF,

7.0 g (34.29 mmol) N-[3-(trifluoromethyl)phenyl]urea, 8.99 g (68.58 mmol) 4-
cyanobenzaldehyde, 8.92 g (68.58 mmol) ethyl 3-oxobutanoate and 20 g poly-
phosphoric acid ethyl ester are suspended in 250 ml of THF. The mixture is stirred at

reflux for 18 hours. After cooling down to room temperature, the solvent is removed

“in vacuo and the residue is purified by column chromatography on silica with

cyclohexane/ethyl acetate as eluent.

Yield: 13.4 g (91%)

"H-NMR (200 MHz, DMSO-ds): 8 = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.4 (d, 1H);
7.6 (m, 3H); 7.7 (m, 3H); 7.9 (m, 2H); 8.4 (d, 1H) ppm.
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hours, cooled down to roomtenperature and filtered.
The solution is washed with 10 aqueous sodi um

wo hioesed7b@t e, dried over magnesi um sul fate, anPCT/BR2003/009525

solvent is renoved in vacuo, The residue is dissolved
in 200 M dioxane and 200 m _water, cal ciuntarbonate
(44 g, 440 mmol) i s added, aAf-the mixture is stirred
at reflux for 2 hours. After cool ing down to room
tenperature, the mxture is filtered, and dichl oro-
@g@ﬁgﬂ_gis added. ﬁ¢ter phase' separati on, the organic
phase is dried over nesi um 15 sul f at e,

dol v 8getyl- é—m%hadxﬁe@cq H Eiigoromeshyl ;mbendd- 1253 ﬁﬂ@trqhwéw -4-

hy (silica, eluent cycl ohexane/ et hyl
g’g’é’f‘};{hg@{’%m Y o g (35% of th.) 1H NMVR (300
MHz, DMSO-d6): S = 4.7 (d, &), 5.6 (t, 1H, 8.0 (m
2H), 8.7 (s, 1H ppm 20 W) 2004/ 024700 .
PCT/ EP2003/ 009525 - 38- P&y ati on Exanples: r
Exanple 1 Ethyl 4-(4-cyan yl)-6- et hyl - 2- oxo- 1-
[3-(trifluoronethyl)phenyl D3,4-tetra- 5
hydr o- 5- pyri m di necar boxyl a
CF3 7.0 g (34.29 mmol ) HN
N-[3-(tri Tl uor omet hyl) phelny! lurea, .99 g (68.58 mmol)
4- 10 cyanobenzal dehyd&®)” 8'N92 (CHH8. 58 nnDI) et hyl
3- oxobut anoate and 20 g po

CF, .

265 mg (1.3 mmol) N—[3—(triﬂuorbmethyl)phenyl]ureé, 131 mg (1.0 mmol) 4-cyano-
benzaldehyde, and 100 mg (1.0 mmol) 2,4-pentanedione are suspended in 2 ml of
THF, and catalytic amounts of concentrated hydrochloric acid are added. The
mixture is stirred at reflux for 18 hours. After cooling down to room temperature, the
solvent is removed iz vacuo and the residue is purified by column chromatography
on silica with cyclohexane/ethyl acetate as eluent.

Yield: 29 mg (7%)

"H-NMR (200 MHz, DMSO-ds): d =20 (s, 3H); 2.2 (s, 3H); 5.5 (d, 1H); 7.5 (m,
1H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 2H); 8.5 (d, 1H) ppm.
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phosphoric acid ethyl ester are suspended in 250 m of
THF. The mxture is stirred at reflux for 18 hours.

WG@\Rd0e/02470®! i Nng down to room tenperature, the sPCWEP1003/609525

removed in vacuo and the residue is purified by

col um chr omat ography on silica with :

cycl ohexane/ et hyl acetate as ®-uent. 15 vYield: 13. 4 9
(912 %9 1H NWR (200 MHz, DVMBO-d6): 8 = 1.1 (t, 3H); 2.0
(s, 3H; 4.0 (q, 2H); 5.4 (d, 1H; 7.6 (m 3H; 7.7
(Bxam8pde3 7.9 (m 2H); 8.4 (d, 1H) ppm WD 2004/ 024700

(
PCT/ EP200Q3/ Q09525 -39- Exanple 2 4-
EI%&EEt yl 3%(—"’%@?‘P?9Ph3213’§5&5mfﬂlygg-oxo-1-B-(tiiﬂuoromethyl)Phenyl]-1,2,3,4-
- ' 1QT, : -1, 2, 3, 4-t et rahydr o- 4-
d%%?%?gygﬁﬁgEeﬁ%%%???ﬁ%glCN O HNCH3 ONCH3 CF3 5
265 ng (1.3 mmol ) N-[3-(trifluoronethyl)phenyl]urea,
131 nmg (1.0 mmol) 4-cyano-: benzal dehyde, and 100 ng
(1.0 mmol) 2, 4-pent anedi ofife are suspended in 2 m of
of concentrated '

THF, and catal ytic anoun ,
hydrochl oric acid are ag The mxture is stirred
rcool ing down to room

at reflux for 18 hours.
tenperature, the 10 sol vent renmoved in vacuo and
hr omat ogr aphy on

the residue is purified by _c
silica with cycl ohexan@et hyl a@et afbsas el uent.
Yield: 29 ng (7% 1H 80 MHz, DMSO-d6): S =2.0

(s, 3H: 2.2 (s, 3I—|);05.5§‘(d,0':ﬂk-|); 7.5 (m

CF

204 mg (1.0 mmol) N-[3-(trifluoromethyl)phenyljurea, 142 mg (0.77 mmol) 4-
bromobenzaldehyde, and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are suspended in
2 ml of THF, and catalytic amounts of concentrated hydrochloric acid are added. The
mixture is stirred at reflux for 18 hours. After cooling down to room temperaturé, the
solvent is removed in vacuo and the reéidue is purified by column chromatography
on silica with cyclohexane/ethyl acetate as eluent. '
Yield: 23 mg (6%) .

"H-NMR (200 MHz, DMSO-d¢): 8= 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.3 (4, 1H);
7.4 (m, 2H); 7.6 (m, 3H); 7.7 (m. 3H); 8.3 (d, 1H) ppm.
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1H; 7.6 (m 3H); 7.7 (m 1H; 7.8 (m 1H); 7.9 (m
2H); 8.5 (d, 1H) ppm 15 WD 2004/ 024700

weEanARPZ0O3/ 009525 -40- Exanpl e 3 Et hyl PCT/EP2003/009525
4- (4- bronophenyl ) - 6- met hyl - 2- oxo-1-[3-(tri fl uoronet hyl
)phenyl ]1-1, 2, 3, 4- tetrahydr 04P pyri m di necar boxyl at e
Br O HNI OCH3 O N CH3 CF3 5 204 ng (1.0 mmol)

N-[3-(trifluoronethyl)phenyl]urea, 142 ng (0.77 nmol)
4- bronobenzal dehyde, and 100 ng (0.77 nmmol) et hyl
Exomgie)d anoat e are suspended in 2 mM of THF, and

i ¢ amyunt entrate l.o aci.d
Ho T g e enahemyy s G ore | iR ey e b Rt ep-5-
?gﬁﬁﬁdm@‘a}@; geol ing down to roomtenperature, the

vent I1sr aned in vacuo and the residueis
purified by colum chromatography on silica with
cycl ohexane/ et hyl acet at NS eluent. Yield: 23 ng (6%
"H NWVR (200 MHz, DMSO-d6)) "6 = 1.1 (t, 3H); 2.0 (s,
3H); 4.0 (q, 2H) 5..3 ; 15 7.4 (m 2H); 7.6
(m 3H; 7.7 (m 3ff); ; 1H) ppm WO
0095 -41- Exanple 4 Ethyl

4- (4- cyanophenyl ) - 6- nmet hyfl - 2-joxo- 1-[ 4-f | uor ophenyl ] -1,

154 mg (1.0 mmol) N-[4-fluorophenyljurea, 101 mg (0.77 mmol) 4-cyanobenzal-
dehyde, and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are suspended in 2 ml of
THF, and catalytic amounts of concentrated hydrochloric acid are added. The
mixture is stirred at reflux for 18 hours. After cooling down to room temperature, the
solvent is femove& in vacuo and the residue is purified by column chromatography
on silica with cyclohexane/ethyl acetate as eluent.

Yield: 40 mg (14%) ‘

"H-NMR (200 MHz, DMSO-ds): & = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.3 (d, 1H);
7.3 (m, 4H); 7.5 (m, 2H); 7.9 (m, 2H); 8.3 (d, 1H) ppm.
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pyri m di necarboxylate CN O HN OCH3 ON CH3 5 F 154 ng
(1.0 mmol) N-[4-fluorophenyl]urea, 101 ng (0.77 mmol)

wa2ayanobenzal - dehyde, and 100 ng (0. 77 mmol ) PEL/RP1003/009525

3- oxobut anoate are suspended in 2 m of THF, and
catal ytic anmounts of concentrgted hydrochl oric acid
are added. The 10 mixture i3s?# firred at reflux for 18
hours. After cooling down to roon1tenperature t he
solvent is renoved in vacuo and the residue'is

infpled by col utm chromat ography on S|I|ca with
éEé/clohexane/eth acetate as _el uent.

i (Hreyrpephe 6I\?PE hyirgmsee Adﬁ—chéorophenzll(lﬂ 3<§H)en§alzfdoo 5-
2H); 5.3 (d, 1H); 15 7.3 (m 4H);
&%m?ﬁmf%&y{f% (m 2H): 8.3 (d, 1H) ppm WO
2004/ 024700 PCT/ EP2003/ 009525 -42- Exanple 5 Ethyl
4- (4- cyanophenyl ) - 6- et hyﬁ:li 2- 0x0-1-[ 3-chl orophenyl ] -1,
2,3,4-tetrahydro-5- pyri Ny necarboxylate CN I \ / O
HN OCH3 |~k N CH3

0
}j\ | 0" CH,
07 N7 cH,

Cl

170 mg (1.0 mmol) N-[3-chlorophenyl]urea, 100 mg (0.77 mmol) 4-cyanobenzal-
dehyde and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are suspended in 2 ml of THF,
and catalytic amounts of concentrated hydrochloric acid are added. The mixture is
stirred at reflux for 18 hours. After cooling down to room temperature, the solvent is
removed in vacuo and the residue is purified by column chromatography on silica
with cyclohexane/ethyl acetate as eluent.

Yield: 13 mg (4%)

"H-NMR (200 MHz, DMSO-dg): § = 1.1 (t, 3H); 2.1 (s, 3H); 4.0 (q, 2H); 5.3 (d, 1H);
7.2 (m, 1H); 7.4 (m, 3H); 7.5 (m, 2H); 7.9 (m, 2H); 8.3 (d, 1H) ppm.
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OC 5170 ng (1.0 mmol) N-[3-chl orophenyl]urea, 100
mg (0.77 mmol ) 4-cyanobenzal - dehyde and 100 ng (0.77

worek)240hyl 3- oxobut anoat e are suspended in 2PCi/ER$003/009525

THF, and catalytic anounts of concentrated
hydrochl-oric acid are added. Ihe m xture is 10 stirred
at reflux for 18 hours. Adteﬁ cooling down to room
tenperature, the solvent is renoved in vacuo and the
residue is purified by colum chromatography on silica
Exampde 6 6Iohexane/ethy| acetate as eluent. Yield: 13 ny

(s aethariol methofif oxosthsT i eypophensg - " 43
ST by It g ol o

(1 S)-2-Met hoxy- - met hyl - 2- oxoet hyl

4-(4- cyanophenyl) 6- met hyl - 2- oxo- 1z, , [ 3-(tri -

fl uoronet hyl ) phenyl ]-1, 2,3, 4-tetrafiydro-5-pyri m di neca
rboxylate CN CH3 O H3C O O NH 1~ H3C N ON CF3
5 200 ng (0.98 mmol)

N-[3-(trifluoronethyl) pherz:)ﬂl | ye

9 mg (0.98 mmol)

200 mg (0.98 mmol) N-[3-(trifluoromethyl)phenyljurea, 129 mg (0.98 mmol) 4-
cyanobenzaldehyde, 92 mg (0.49 mmol) (1S)-2-methoxy-1-methyl-2-oxoethyl 3-
oxobutanoate, and 295 mg polyphosphoric acid ethyl ester éré suspended in 3 ml of
THF. The mixture is stirred at reflux for 18 hours. After cooling down to room
temperature, the solvent is removed in vacuo and the residue is purified by column
chromatography on silica with cyclohexane/ethyl acetate as eluent. A mixture of
diastereoisomers is obtained.

Yield: 96 mg (40%)

'H-NMR (200 MHz, DMSO-dq): § = 1.3 (d, 3H); 1.4 (d, 3H); 2.0 (s, 3H+3H); 3.6 (5,
3H); 3.6 (s, 3H); 5.0 (m, 1H+1H); 5.4 (m, 1H+1H); 7.6-7.9 (m, 8H+8H); 8.4 (m,
1H+1H) ppm.



cyanobenzal dehyde, 92 ng (0.49 mmol)
(1S) - 2- net hoxy- 1- net hyl - 2- oxoet hyl 3- oxobut anoat e,
wa@ea4A8600y pol yphosphoric acid ethyl ester arBCT/EP2003/009525

suspended in 3 m of 10 THF. The mixture is stirred at

reflux for 18 hours. After cggling down to room

tenperature, the solvent is tenoved in vacuo and the

residue is purified by colum chronat ography on

silica wi th cycl ohexane/ ethyl acetate as eluent. A
Exaiple7of di astereoi soners is obtained. Yield: 96 ny

(40 15 1H NWVR (200 MHz, DNVBO- d6) ;

iy mom @@nyl@ph@p@)-z ool (ibgomghhpeny

3%%4%@%‘9%} W@ﬁ’i‘aﬁﬁppm 2004/ 52?17509 (m.

PCT/EP2003/009525 -44- Exanple 7 4-

{6- Met hyl - 5- (4- nnrphol|nyIcarb%ﬂ¥I)-2-oxo-1-[3:(triflu
or omet hyl ) phenyl ]
1,2, 3, 4-tetrahydro- 4-pyrin1di’, benzonitrile CN O N
NH O JH3CNO 5 LCF3 150 Q] 73 mmol )

N-[ 3- (trlfluoronethyl)pheny §
4-" cyanobenzal dehyde, 63 noi (0.B7 mol)

4- (4-nor pholinyl)-4-0 2- B\t apepe and 220 ngy

pol yphosphoric aci d df hylN estle | suspended in 3 m
of THF. The m xture i s stikre t reflux for 18
hours. After cooling downHi% rdpm t@nperature, the
solvent is renpbved in vacuo apd_the residue is
purified by colum chromatogr il

150 mg (0.73 mmol) N-[3-(trifluoromethyl)phenyljurea, 96 mg (0.73 mmol) 4-
| cyanobenzaldehyde, 63 mg (0.37 mmol) 4-(4-morpholinyl)-4-oxo-2-butanone and
220 mg polyphoéphoric acid ethyl ester are suspended in 3 ml of THF. The mixture
is stirred at reflux for 18 hours. After cooling down to room temperature, the solvent
is removed in vacuo and the residue is purified by column chromatography on silica
with dichloromethane/methanol as eluent.

Yield: 28 mg (16%)

TH-NMR (300 MHz, DMSO-dg): 6 =1.5 (é, 3H); 3.1 (m, 4H); 3.6 (m, 4H); 5.3 (br.s,
1H); 7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H); 8.0 (br.s, '1H) ppm.



wi t h di chl or onet hane/ met hanol as eluent. Yield: 28 ng

(1699 'H NWR (300 MHz, DMSO-d6): 8 = 1.5 (s, 3H); 3.1
W@ 2044029700 3.6 (m 4H); 5.3 (br.s, 15 1H); 7. 6PCTEP2003/009525

211); 7.7 (m 1H); 7.8 (m 2H); 7.9 (m 2H); 8.0

(br.s, 1H) ppm WD 2004/ 024700 PCT/ EP2003/ 009525 -45-

Exarrpl e 8 -45 -

4- (4- Cyanophenyl ) - N, N-di et hyl - 6- net hyl - 2- oxo- 1-[ 3-(tri

fl uor onmet hyl ) phenyl ] -

M et rahydro pyri rri di necar boxam de CN O

NH H3C' 00 nmy (O
r& t%%mphw&@%ﬁwmﬁn@ﬁt}wi %T°§8'1 Iﬁz@l%ore@ @lsl)my}]-

?ﬁ@? 49 mmol )
31’%’3943@& (glrsn%ﬁ ; @ngi%bg g(u?anone and 295 ny
pol yphosphorl c acid ethyl ester are suspended in 3 m
of THF. The m xture 10 is stirred at reflux for 18
hours. After cooling down to ro tenperature, the
solvent is renoved in vacuo an he residue is
purified by colum chromatogra nsilica wth
di chl or onet hane/ net hanol as el ! Yield: 106 ny .
(479 1H NVR (300 MHz, -DMSO6):[S =0.9 (m 6H); 3.1
(m 4H); 5.2 (br.s, 1}%(\ 15 2H); 7.7 (m 1H);
7.8 (m 211); 7.9 N'g, ol(b H 1H) ppm WO
2004/ 024700 PCT/-EPZOOS/ OO 525 4 Exanple 9

H,C" H,C® 'N° "0

CF,

200 mg (0.98 mmol) N—[3—(triﬂuoromethyl)phenyl]urea, 128 mg (0.98 mmol) 4-
cyanobenzaldehyde, 77 mg (0.49 mmol) 4-(4-diethylamino)-4-oxo-2-butanone and
295 mg polyphosphoric acid ethyl ester are suspended in 3 ml of THF. The mixture
is stirred at reflux for 18 hours. After cooling down to room temperature, the solvent
is removed in vacuo and the residue is purified by column chromatography on silica
with dichloromethane/methanol as eluent.
Yield: 106 mg (47%)

TH-NMR (300 MHz, DMSO-dg): 8 = 0.9 (m, 6H); 3.1 (m, 4H); 5.2 (br.s, 1H); 7.6 (m,
2H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H); 8.0 (brs, 1H) ppm.
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6- Am no- 4- (4- cyanophenyl ) - 2- oxo-1-[3-(tri fl uoronet hyl)
phenyl]-1, 2, 3, 4-tetrahydro- 5-pyrimdinecarbonitrile

w@NOTR247® N NH2 CF3 5 400 ng (1.97 mol) PCT/EP2003/009525

N-[3-(trifluoromethyl)phenyl]urea, 199 ng (1.51 mmol)

4- cyanobenzal dehyde and 100 gg (1.51 mol)

mal ononitrile are suspended” =2 m of THF, and

catal ytic anmounts of concentrated hydrochloric acid

are added. The mixture is stirred at reflux for 18

Eggggﬂggfter cooling down to roomtenperature, the 10
vent

renoyed i the residue i s
8o é:(%yywp W%ﬂ%ﬂﬁ%ﬁﬁgﬂm medhy Opheny - ~Ja-B1f-tetrahydro-
t hanol as eI uent. Yield: 4 ng (1%

%md%%%?l@%() dé): 8 = 5.2 (d, 1H); 6.0 (s,

7.6 (m 3H); 7.7 (m Z; 7.8 (m 1H; 7.9 (m
2H) 8.4 (d, 1H) ppm 15 WD 2004/ 024700
PCT/ EP2003/ 009525 -47- EX@ 10 Et hyl
4- (4- cyanophenyl) - 3-f or nyl thyl -2-ox0-1-[3-(triflu
or onet hyl ) phenyl ] -
1,2, 3, 4-tetrahydro-5-pyrim di negggboxylate CN OO H
3 J CH3 HN

CF,

400 mg (1.97 mmol) N-[3-(trifluoromethyl)phenyljurea, 199 mg (1.51 mmol) 4-
cyanobenzaldehyde and 100 mg (1.51 mmol) malonorﬁ‘qrile are suspended in 2 ml of

THF, and catalytic amounts of concentrated hydrochloric acid are added. The

. mixture is stirred at reflux for 18 hours. After cooling down to room temperature, the

solvent is removed in vacuo and the residue is purified by column chromatography

on silica with dichloromethane/methanol as eluént.

Yield: 4 mg (1%)

'H-NMR (400 MHz, DMSOdG) § =152 (d, 1H); 6.0 (s, 2H); 7.6 (m, 3H),77(m
2H); 7.8 (m, 1H); 7.9 (m, 2H) 8.4 (d, 1H) ppm.
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OL&CF3 5 100 ng (0.23 mmmol ) of Exanple 1 are
dissolved in 1 m dinethylformam de, and 35.7 ny
W@ 200282410®| ) phosphoryl chl ori de are added. ThePCEHEER100D009525
m xture is stirred at 70C for two hours. After
cool i ng ‘down to room t enper at the product is
isolated 10 by preparative” f‘llgllc Yield: 43 ng (41%
"H NVR (300 MHz, DVsO-d6): 8 = 1.1 (t, 3H); 2.1 (s,
3H); 4.1 (q, 2H); 64(s 1H; 7.6 (m 2H); 7.7 (m
e80(m 1H); 79 (m 4H) 9.2 (s, 1H) ppm WO
04/ 024700 PCT/ 03/0 - 48 le 11
?O%Yi AREPARNTY Y3 omlng B 3 it PR habegyLl-
) ah]yd?o VKO- PYT m di necar boxylic
1@ a%& §-8§nﬁ1%ﬁ %ItNeSCI—B CF3 53 g (7 nmmol)
of Exarrple 1 are di ssol ved in a mxture of 50 mMl water
and 100 mM 5% KOH in ethI The reaction mixture is
stirred at roomtenperaturg for 18 hours. The sol vent

is renoved in vacuo and tha residue is purified by
col unmm chroma- .t ography @ lica wth

di chl or onet hane/ net halbol as ent. 10 Yield: 1.27 g
(45% 1H NMR (300 DMSO-dG): 6 = 2.0 (s, 3H); 5.4
(d, 1H); 7.6 (m 1I-q_[/u7\

100 mg (0;23 mmol) of Example 1 are dissolved in 1 ml dimethylformamide, and
35.7 mg (0.23 mmol)_ phosphor};lchloride are added. The reaction mixture is stirred at
70°C for two hours. After cooling down to room temperature, the product is isolated
by preparati\'fe I-IPLC

Yield: 43 mg (41%)

'H-NMR (300 MHz, DMSO-dg): 6 = 1.1 (t, 3H); 2.1 (s, 3H); 4.1 (g, 2H); 6.4 (s, 1H);
7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 4H); 9.2 (s, 1H) ppm.
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purified by 15 colum dhmonﬁl

211); 7.7 (m 1H); 7.8 (m 1H; 7.9 (m 3H); 8.3 (d,
1H); 12.5 (s, 1H ppm WD 2004/ 024700

weEanARP2Z003/ 009525 -49- Exanple 12 PCT/EP2003/009525

4- (4- Cyanophenyl ) - 6- et hyl - 2- oxo- N-propyl - | - [3
-(trifluoronethyl)phenyl] -1,2, 3, 4-

t et rahydr o-5-pyri m di necar bo%&mi de CN O HN HN ~, CH3
"ONCH3 5 CF3 40 nmg (0.1 nmol) of Exanple 11 are
dissolved in 2 m dinethylformamde, 7 ng (0.11 nmol)

Exanndyliam ne, 15. ng (0.11 mmol) :

1- hydroxy-| H-benzqgtriazol e hydrate an 2 Q.

At yanoHhen O T T A oD AP omAE F2akHsgithydro-
0. . X ' [ d at 0C, then 21 ng (0.11 mmol)
ﬁ?@r@fdﬁn{ggﬁwxﬁn&%gﬁopyl)-& et hyl carbodiinide -
hydrochl ori de are added. Th@Nreaction m xture is
stirred at room tenperaturg for 18 hours, then water
and ethyl acetate are addg he organi c phase is
washed with saturated aque KHSO4, water and brine,
dried over sodiumsulfate g vaporated to dryness
in vacuo. |If necessary, thelproduct is further ,
ography or preparative
HPLC. Yield: 29 ng (66%9 1H N\R (300 MHz, DMSO-d6): S
= 0.7 (t, 3H); 1.3 (sex0; ) ; CH{ (s, 3H); 3.0 (q,
2H); 5.4 (d, 1H); 7.6 (m 3d); 7.7 (m 2H); 7.8 (m

2H); 7.9 (m 111); 8.1 (d PPM 20 WO 2004/ 024700
PCT/ EP2003/ 009525

1

CF,

3 g (7 mmol) of Example 1 are dissolved in a mixture of 50 ml water and 100 ml 5%
KOH in ethanol. The reaction mixture is stirred at room temperature for 18 hours.

The solvent is removed in vacuo and the residue is purified by column chroma-

~ . tography on silica with dichloromethane/methanol as eluent. -

Yield: 1.27 g (45%)
"H-NMR (300 MHz, DMSO-dg): & = 2.0 (s, 3H); 5.4 (d, 1H); 7.6 (m, 1H); 7.6 (m,
2H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 3H); 8.3 (d, 1H); 12.5 (s, 1H) ppm.
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20

-50- Exanple 13
4- (4- Cyanophenyl ) - N- ( 2- net hoxyet hyl ) - 6- net hyl - 2- oxo- |

WO p®4/024700 f | uor onet hyl ) - PCT/EP2003/009525

phenyl]-1, 2, 3, 4-tetrahydr o-5- pyrinidinecarboxanide CN
O HNN-~iOCH3 HI1O N CH3 1CF3 48 ng (0.12 mol)
of Exanple 11 are dissol ved- I4?| 2 m dinethylformam de,
10 ng (0.13 nmol) 2-rmet hoxyet hyl am ne, 18 ng (0.13
mol ) 1-hydroxy-| H benzotriazole hydrate and 15 ny
Exabiblew®! ) 4-di net hyl am nopyridine are added. The
reaction 10 m xture is stirred_at O0C,

n (0.13
i Sy o BT R R I - G e e By BPReA el 2.3
I The reaction mxture is

r?g%'g?&x‘r%%g?nﬁ&ta@%pgl&% ure for 18 hours, then water
and ethyl acetate are added. The organic phase is
washed with saturated agyeous K HSO4, water and brine,
dried over sodium sul fatg® and evaporated to dryness
in vacuo. |If necessary, e product is further
purified by 15 colum pmat ogr aphy or preparative -
HPLC. Yield: 22 ng (40 NVR (300 MHz, DVMSO-d6): S
= 1.7 (s, 3H); 3.2 (s, .3 (m 4H); 5.4 (d, 1H);

7.6 (m 3H); 7.7 (m 3B 2kQH, 8.1 (m 1H)
009525 -51- Example 14

ppm VO 2004/ 024700
Et hyl

4- (4- cyanophenyl ) - 3%- dilret H¥fls 2- oxo0- 1-[3- (tri fl uorone
t hyl ) phenyl]-1, 2, 3, 4-

CF

40 mg (0.1 mmol) of Example 11 are dissolved in 2 ml dimethylformamide, 7 mg
(0.11 mmol) n-propylamine, 15 mg (0.11 mmol) 1-hydroxy-1H-benzotriazole
hydrate and 12 mg (0.1 mmol) 4-dimethylaminopyridine are added. The reaction

- mixture is stirred at 0°C, then 21 mg (0.11 mrhol)' 1-(3-dimethylaminopropyl)-3- -

ethylcarbodiimide hydrochloride are added. The reaction mixture is stirred at room
temperature for 18 hours, then water and ethyl acetate are added. The organic phase
is washed with saturated aqueous KHSO,, water and brine, dried over sodium sulfate
and evaporated to dfyness in vacuo. If necessary, the product is further purified by
column chromatography or preparative HPLC.

Yield: 29 mg (66%)

'H-NMR (300 MHz, DMSO-d): & = 0.7 (t, 3H); 1.3 (sext, 2H); 1.7 (s, 3H), 3.0 (g,
2H); 5.4 (d, 1H); 7.6 (m, 3H); 7.7 (m, 2H); 7.8 (m, 2H); 7.9 (m, 1H); 8.1 (d, 1H)
ppm.
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t et rahydr o-5- pyri m di necarboxylate CN O H3C.N O'CH O
NCH3 . \ CF3 589 ng (0.21 mmol) of Exanple 1 are

w@eaed24700 a suspensi on of 12.4 ng (0.31 nmmol ) PEDER2003/009525

sodi um hydride (in mneral oil) in 2 mM THF. The

m xture is stirred at room tenperature for two hours.

Then 26 ng (0.21 mmmol) di met AYrsul fate are added, and

10 the m xture is stirred at roomtenperature for

anot her *2 hours. Then water and ethyl acetate are

Eichaehle a8d t he organi ¢ phase is washed with water and
nd e ed to

g{’ %ég@%&lﬁgg@%teé'm‘fstﬁg?lé’g&n’é’i%%%h}eyﬁ’ -caao(-,éﬁg—f rify oromethyl)-

P 2P e a0y B PR 8™ N ( 200

Mz, DMSO-d6): S = 1.1 (t, 3H); 2.0-(s, 3H; 2.8 (s,

3H); 4.0 (g, 211); 5.5 (s, 1H); 7.6 (m 3H); 7.7 (m

1H; 7.8 (m 2H); 7.9
PCT/ EP2003/ 009525 -5
3-acetyl - 4-(4-cyanoph
or onet hyl ) phenyl ] -

1, 2,3,4-tetrahydro-5-pyfi mili necarboxylate CN O O

2H) ppm WO 2004/ 024700
anpl e 15 Et hyl
6- net hyl - 2-oxo-1-[3-(triflu

07 N7 CH,
CF,

48 mg (0.12 mmol) of Example il are dissolved in 2 ml dimethylformamide, 10 mg
(0.13 mmol) 2-methoxyethylamine, 18 mg (0.13 mmol) l-hydroxy-lH—benzotriazolé
hydrate and 15 mg (0.12 mmol) 4-dimethylaminopyridine are added. The reaction
mixture is stirred at 0°C, then 25 nﬁg (0.13 mmol) 1-(3-dimethylaminopropyl)-3-

~ ethylcarbodiimide hydrochloride are added. The reaction mixture is stirfed at room

temperature for 18 hours, then water and ethyl acetate are added. The organic phasé
is washed with saturated aqueous KHSO,, water and brine, dried over sodium sulfate
and evaporated to dryness in vacuo. If necessary, the product is further purified by
column chromatography or preparative HPLC.

Yield: 22 mg (40%) . '

"H-NMR (300 MHz, DMSO-dg): 8 = 1.7 (s, 3H); 3.2 (s, 3H); 3.3 (m, 4H); 5.4 (d,
1H); 7.6 (m, 3H); 7.7 (m, 3H); 7.9 (m, 2H); 8.1 (m, 1H) ppm.
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-PCT/ EP2003/ 009525 - 53-

5 CF3 100 ng (0.23 mmmol ) of Exanple 1 are added to a
suspension of 12 ng (0.28 nmmol) 60% sodi um hydri de

W@ pov4m41eral oil) in 2 mM THF. The m xture i s BCI/EPB®A3/009525

at room tenperature for two hours. Then 91 ng (1.16
mol ) acetylchloride are addsg and 10 the mxture is
stirred at roomtenperature I another 2 hours. Then
wat er and ethyl acetate are added, and the organic
phase is washed with water and brlne dri ed over ‘
ibgguﬂg_glfate and evaporated to dryness in vacuo:

aceaphpnSh 2 dmeiu b erapleBermayg) 9%3%15%3 =
et RA S

7.5 (m 2H); 7.6 (m 1H); 7.7 (m 1H); 7.8 (m
1FD 7.9 (m 2H ppm W) _2004/024700
pl e 16 Di et hyl
-0x0-3-[3-(trifluoronethyl
) phenyl ] -3, 6-di -- hydr o- H) - pyri m di nedi car boxyl at e
CN OO H3CON QCCH3 O 2z CF3 100 nmg (0.23 mmol)
of Exanple 1 are added to |a syspension of 12 ng (0.28
ol ) 60% sodi um hyidd.de EgaQE oil) in2m
THF. The m xture is sti om 'f'errperature for
two hours. Then 126 //éi ) ethyl
chl ori docarbonate are
stirred at roon1tenperat e _for another 2 hours. Then
wat er '

6- (4- cyanophenyl ) -4-net h

89 mg (0.21 mmol) of Example 1 are added to a suspension of 12.4 mg (0.31 mmol)
60% sodium hydride (in mineral oil) in 2 ml THF. The mixture is stirred at room
temperature for two hours. Thén 26 mg (0.21 mmol) dimethylsulfate are added, and
the mixture is stirred at room temperature for another 2 hours. Then water and ethyl
acetate are added, aﬁd the organic phase is washed with water and brine, dried over
sodium sulfate and evaporated to dryness in vacuo. If necessary, the product is
further purified by column chromatography or preparative HPLC.

Yield: 85 mg (93%)

"H-NMR (200 MHz, DMSO-dg): § = 1.1 (t, 3H); 2.0 (s, 3H); 2.8 (s, 3H); 4.0 (q, 2H);
5.5 (s, 1H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H) ppm.
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, 8
3H); 2.3 (s, 3H); 4.0 q,//]\%V oH

and ethyl acetate are added, and the organic phase is
washed with water and brine, dried over sodium

wa@iome4ao@and evaporated to dryness in vacuo. |PCT/EP2003/009525

necessary, the product. is further purified by col um
chr omat ogr aphy or preparatlv%zHPLC. Yield: 92 ng (79%
15 1H NVR (200 MHz, DVMSO-d6)~<S = 1.2 (t, 3H, t, 3H)
2.1 (s, 3H); 4.2 (m 2H); 4.3 (g, 2H); 6.4 (s, 1H);
7.4 (m 1H; 7.5 (m 3H); 7.7 (m 1H); 7.8 (m 1H); -
Esaniple 13H) ppm WO 2004/ 024700 PCT/ EP2003/ 009525

:%?1-%%5}43@%@%’%%95@6%@9 BXP henegl ‘fﬁg}ﬁv‘er}gltsl%yi)pkenyll-
B R B A Ry ey ] urca, 101 g (0. 77

mol ) 4-cyanobenzal - dehyde and 100 ng (0.77 mol)
et hyl 3-oxobutanoate are sgﬁgended in 2 mM of THF,
and catal ytic anounts of ¢ entrated hydrochloric
acid are added. The m xturexis stirred at reflux for
18 hours. After cooling d 0 roomtenperature, the
solvent is 10 renoved i nd the residue is
purified by colum chr tograpgfly on silica wth

cycl ohexane/ et hyl
"H NMR (200 MHz Dli%gd

CF,

100 mg (0.23 mmol) of Example 1 are added to a suspension of 12 mg (0.28 mmol)
60% sodium hydride (in mineral oil) in 2 ml THF. The mixture is stirred at room
temperature for two hours. Then 91 mg (1.16 mmol) acetylchloride are added, and
the mixture is stirred at room temperature for another 2 hours. Then water and ethyl
acetate are added, and the organic phase is washed with water and brine, dried over
sodium sulfate and evaporated to dryness in vacuo: If necessary, the product is
further purified by column chromatography or preparative HPLC.

Yield: 93 mg (85%)

"H-NMR (200 MHz, DMSO-dg): & = 1.2 (t, 3H); 2.1 (s, 3H); 2.5 (s, 3H); 4.2 (m, 2H);
6.7 (s, 1H); 7.4 (m, 1H); 7.5 (m,‘ 2H); 7.6 (m, 1H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m,
2H) ppm.
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wQo®4/0292d¥ 00 PCT/ EP2003/ 00952

5.3 (d, 1H); 7.0 (m 2H);

7.2 (m 1H); 7.3 (m 1H);
7.6 (m 2H); 7.9 (m 2H); 8.2 (d,
5

15 1H) ppm WO
-55- Exanpl e 1BCEEP3003/009525
4- (4-chl or ophenyl ) - 6- met-hyl - 2-oxo-1-[3-(trifl uoromnet hy
| )phenyl]-1,2,3,4- tet rahydrg- 5- pyri m di necar boxyl at e
C O HN O'CH3 O N CH3 CF3”°37204 ng (1.0 mmol)
N-[3-(trifluoronethyl)phenyl]urea, 108 ng (0.77 nmol)
4- chl orobenzal dehyde and 100 ng (0.77 mmol) ethyl
Exaogfeflénoat e are suspended in 2 m of THF, and ,
tal ytic amupts of caoncentr hydr ochl or.i ¢ aci .
B AT R G R Rt L AR B SR
yri@ j o roomtenperature, the
S Ivoé}ftséyl}?eé emsiéigai%%g@ﬁ% and the residue is
purified by colum chromatography on silica with
cycl ohexane/ et hyl acetate as gluent. Yield: 29 ng (9%
1H NVR (200 MHz, DMSO-d6): 8 F 1.1 (t, 3H); 2.0 (s,
3H); 4.0 (g, 2H); 5.3 (d, 1B 15 7.5 (m 5H); 7.6
(m 1H); 7.7 (m 2H); 8.3 ( H ppm WO 2004/ 024700
PCT/ EP2003/ 009525 - 56- anpLe Jéa Et hyl
6- (bronmonet hyl ) - 4- (4- cyanophenyl )i 2- oxo- 1-[ 3-(tri fl uor
orre“t hyl ) phenyl ] H3C/\O N

CF,

100 mg (0.23 mmol) of Example 1 are added to 2 suspension of 12 mg (0.28 mmol)
60% sodium hydride (in mineral oil) in 2 ml THF. The mixture is stirred at room
temperature for two hours. Then 126 mg (1.16 mmol) ethyl chloridocarbonate are
added, and the mixture is stirred at room temperature for another 2 hours. Then water
and ethyl acetate are added, and the organic phase is washed with water and brine,
dried over sodium sulfate and evaporated to dryness‘ in vacuo. If necessafy, the
product is further purified by column chromatography or preparative HPLC.

Yield: 92 mg (79%) ‘

'"H.NMR (200 MHz, DMSO-dg): 6 = 1.2 (t, 3H; t, 3H); 2.1 (s, 3H); 4.2 (m, 2H); 4.3
(g, 2H); 6.4 (s, 1H); 7.4 (m, 1Hj; 7.5 (m, 3H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 2H)
ppm.
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1,2,3,4-tetrahydro-5-pyri mdi necarboxylate CN O .
OCCH3 ONO Br CF3 5 3 g (7 mol) of Exanple 1 are

wale@gobaredd in 100 m chloroform At 0C, 558 ngPCT/BP2M83/009525

mrol ) brom ne are added dropwi se. The m xture is

stirred at roomtenperature _for two hours, then the

solvent is renoved in vacuo. “¥he residue is purified

by 10 col umm chronmat ography on silica with

cycl ohexane/ et hyl acetate as el uent Yield: 3.2 ¢
liHifINI\/R (200 MHz, DMSO-d6): S = 1.1 (t, 3H); 4.0

2 4 7.6
L St -ﬁiﬁ(ﬁ%thﬂpgﬂwlf?ﬁm%le%ﬁaétt@ﬂéﬂ%fﬁ-
gj)mgm VB 4/ 024700 PCT/ EP2003/ 009525 -57-
anpl e 20 Ethyl
4- (4- cyanophenyl ) - 6- [ (di eé¢Nyl ami no) net hyl ] - 2- oxo-1- [3
-(trifluoromnethyl) i
phenyl]-1, 2, 3, 4-tetrahyg b- pyri m di necar boxyl ate CN

O HNOOH3 ON/-CH 3 6LCF3
HN 07 > CH,
07 >N cH,

150 mg (1.0 mmol) N-[3-methylphenyl]urea, 101 rhg (0.77 mmol) 4-C};anobenzal-
dehyde and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are sﬁspended in 2 ml of THF,
and catalytic amounts of concentrated hydrochloric acid are added. The mixture is
stirred at reflux for 18 hours. After cooling down to room temperature, the solvent is
removed in vacuo and the residue is purified by column chromatography on silica
with cyclohexane/ethyl acetate as eluent.

Yield: 8 mg (3%)

"H-NMR (200 MHz, DMSO-dg): & = 1.1 (t, 3H); 2.0 (s, 3H); 2.3 (s, 3H); 4.0 (g; 2H);
5.3(d, l'H); 7.0 (m, 2H); 7.2 (m, 1H); 7.3 (m, 1H); 7.6 (m, 2H); 7.9 (m, 2H); 8.2 (d,
1H) ppm.



10

15

5 20 ng (0.04 nmmol) of Exanple 19 are dissolved in 2
m acetone, and 8 ng (0.10 nmmol ) diethylam ne are

w@odwea2470he m xture is stirred at room t enper apC¥/EP1003/009525

18 hours, then the solvent is renoved in vacuo. The
residue is purified by prepargtive 10 BPLC. Yield: 15
ng (75% 1H NVR (300 MHz, ‘d6): 5 =10.6 (t, 6H;

1.1 (t, 311); 2.0 (m 2H), 2.2 (m 2H); 3.1 (br d,
1H); 3.9 (br d, 1H) 4.1 (gq, 2H; 5.4 (d, 1H); 7.5 (m
Efampled§(m 4H); 7.7 m 1H); 7.9 (m 2H) ppm 15 WO

dhy 02422&@%9&%%%? N AR YT Db 1.23.4-

rbfrARAE QRS Al IR BERYd ylate
1, 2,3,4-tetrahydro- 5 yrim di necarboxylate CN O HN

O“CHS ONH 56'-"CF3 50 ng (0.10 mmol ) of Exanple
19 are dissolved in 2 m etone, and 18 ngy (0. 20
mrol ) aniline are added. The m xture is stirred at
roomtenperature for 18 _-nQurs, then the solvent is
renmoved in vacuo. The rgsidue is purified by
preparative 10 HPLC Ykelg 28 ng (55% 1H NMR (300
MHz, DMSO-d6): 8 = 1.1 (t W; 3.6 (d/d, 1H; 4.1 (q,
2H); 4.4 (d/d,

204 mg (1.0 mpaol) N—[3-(triﬂuoromethyl)phenyljurea, 108 mg (0.77 mmol) 4-
chlorobenzéldehyde and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are suspended in
2 ml of THF, and catalytic amounts of concentréted hydrochloric acid are added. The
mixture is stirred at reflux for 18 hours. After cooling down to room temperature, the

solvent is removed in vacuo and the residue is purified by column chromatography

~ on silica with cyclohexane/ethyl acetate as eluent.

Yield: 29 mg (9%) _
H-NMR (200 MHZ, DMSO-dg): & = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.3 (d, 1H);
7.5 (m, SH); 7.6 (i, 1H); 7.7 (m, 2H); 8.3 (d, 1H) ppm.



10

1H); 5.4 (m 2H); 6.2 (m 2H); 6.5 (m 1H); 6.9 (m
2H; 7.6 (m 6H); 7.9 (m 2H); 8.4 (d, 1H) ppm 15 WO

wWQO®m4/0202d¥ 00 PCT/ EP2003/ 009525 -59- Exanpl e 2BCT/EP2003/009525

(+) - Et hyl A
4- (4- cyanophenyl ) - 6- net hyl - éxo 1-[3-(trifluoronethyl
) phenyl ]-1, 2, 3,4- tetrahydr 05 pyri m di necar boxyl ate

"CN O HNOCH3 ONCH3 CF3 5 The enantioners of

Exanple 1 are separated by preparative HPLC on a
dxiangile pHase: 100 ngy conpound di ssolved in 1.5 n

gg]?)é &@?oer%gttgg@y -@ﬁqy@%(g%eny o(xcoh r[3a I(tn I11|or|0(1:17161‘3’th}glg)%lhe,m‘d]-
Y75 JOFR PRyl B Y A M acetate, 11 ow

25 m/mn, tenperature 23C, injection volune 2500 |,

detection 254 nm 1H NWR
(t, 3H); 2.0 (s, 3H); 4.
(m 3H); 7.7 (m 2H); 7,
(d, 1H) ppm [a]20 = +
di chl oronet hane, ¢ = 5
2004/ 024700 PCT/ EP2003/ 00952

00 WHz, DMSO-d6): S = 1.1
g, 2H); 5.4 (d, 1H); 7.6
m 1H); 7.9 (m 2H); 8.4
X = 589 nm

/ 100 M) 15 WO

-60- Exanple 23

3 g (7 mmol) of Example 1 are dissolved in 100 ml chloroform. At 0°C, 558 mg
(3.48 mmol) bromine are added dropwise. The mixture is stirred at room temperature
for two hours, then the solvent is removed in vacuo. The residue is purified by
column chromatography on silica with cyclohexane/ethyl acetate as eluent.

Yield: 3.2 g (90%) | ,
'H-NMR (200 MHz, DMSO-dg): 8 = 1.1 (t, 3H); 4.0 (g, 2H, d, 1H); 4.6 (br d, 1H);
5.4 (d, 1H); 7.6 (m, 3H); 7.7 (m, 2H); 7.8 (m, 1H); 7.9 (m, 2H); 8.6 (d, 1H) ppm.
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, (
=-18.1 (? =589 nm d

(-)-Ethyl 4-(4-cyanophenyl)-3, 6-dinethyl-2-o0xo0-1-[3
-(trifluoronethyl)phenyl]-

WA 204824400 et r ahydr o- 5- pyri m di necar boxyl ate QMPEP2003/009525

H3C,N OCH3 O CH3 & CF3 5 100 ng (0.23 nmol) of
Exanpl e 22 are added to a su%gensi on of 14 ng (0.35
mol ) 60% sodi um hydride (i'rm‘mneral oil) in 2 m
THF. The m xture is stirred at room tenperature for
two hours. Then 29 ng (0.23 mmol) dinethylsulfate are
dixchaaple2fd 10 the m xture is stirred at room

R ek Ol S L e L S

‘3@1@%1}-@@3 Q&&@%};f%ﬁf%&i’&ﬁeoa&%' fg sul fate and

aporatéd to i N vacuo. e product is
purified by colum chronmatography on silica with
cyl ohexane/ et hyl acetate eluent. Yield: 76 ng (74%
15 1H NMR (200 MHz, DMSO- 5 =1.1(t, 3H; 2.0 (s,
3H); 2.8 (s, 3H); 4.0 ( 5.5 (s, 1H); 7.6 (m
3H; 7.7 (m 1H); 7.8 ( 7.9 (m 2H) ppm [a]20
net hane, ¢ = 530.0 ng /
100 m) WD 2004/ 024700 PCr/ EBZ2003/ 009525 -61- Exanple
4- (6-cyan-3-pyridinyl )rimal hyIOZ- o%bls 1- [3-(trifluorom
et hyl ) phenyl ] -1, 2, 3, 4-
t et rahydro-5-pyri m di%ec boxy ,\]':\(FCCIIM N

N—CH,

CF,

20 mg (0.04 mmol) of Example 19 are dissolved in 2 ml acetone, and 8 mg
(0.10 mmol) diethylamine are added. The mixture is stirred at room temperature for
18 hours, then the solvent is removed in vacuo. The residue is purified by preparative
HPLC.

Yield: 15‘mg (75%)

'H-NMR (300 MHz, DMSO-dg): & = 0.6 (t, 6H); 1.1 (t, 3H); 2.0 (m, 2H); 2.2 (m,
2H); 3.1 (br d, 1H); 3.9 (br d, 1H); 4.1 (q, 2H); 5.4 (d, 1H); 7.5 (m, 1H); 7.6 (m, 4H);

7.7 (m, 1H); 7.9 (m, 2H) ppm.



O H3CONH H3C NOCF3 5 To a stirred solution of

Exanple 3A (16 ng, 0.58 nmmol) in tetrahydrofuran (5
workgo4/03470@i ven et hyl 3-oxobutanoate (75 ng, O0.PBSI/EPINI/009525

N-[3-(trifluoronethyl)phenyl]urea (118 ng, 0.58 mmol)

and pol yphosphoric acid ethy% ester (200 ng; freshly

prepared 10 according to the“procedure of Cava et al.

J. Og. Chem 1969, 34, 2665). The reaction mxture

is refluxed for two days (48 hours) after which tine

tBxample2di on is diluted mﬁth DVSO (2 m) and purified

arativ The ragtio

Bl ometn P ey Rk oo e boseyRry Deheny -
[ %hﬁﬁﬁ thyl acetate as el uent.
Siigqatemﬁr&g (35§%ﬁ§?f? h5’§"‘f/s (ESIpos): miz = 431
(N%FD+ HPLC (nethod 4) 4.63 min 1H NVR (300 Mz,
DMSO-d6): 8 = 8.76 (s, 1 , 8.36 (d, 1H), 8.16-8.00
(m 2H), 7.83-7-74 (m ZH), 7.75-7.58 (m 2H); 5.47
(d, 1H), 4.03 (quartet, , 2.06 (s, 3H, 20 1.08
(t, 3H ppm WD 2004/ 02 PCT/ EP2003/ 009525 - 62-
Exanmpl e 25 4- 0
{5-(1H I m d4ol - 1=yl car bo yI) 6- nethyl-z-oxo-l-[s-(trif
| uor onet hyl ) phenyl ] - ;
4tetrahydro4pyr|m)\yl|} b nz'&tﬁstrileCN. @]

@@

3

50 mg (0.10 mmol) of Example 19 are 'dissollved in 2 ml acetone, and 18 mg
(0.20 mmol) aniline are added. The mixture is stirred at room temperature for 18
hours, then the solvent is removed in vacuo. The residue is purified by preparative
HPLC.

Yield: 28 mg (55%)

"H-NMR (300 MHz, DMSO-dg): § = 1.1 (t, 3H); 3.6 (d/d, 1H); 4.1 (q, 2H); 4.4 (d/ci,
1H); 5.4 (m, 2H); 6.2 (m, 2H); 6.5 (m, 1H); 6.9 (m, 2H); 7.6 (m, 6H); 7.9 (m, 2H);
8.4 (d, 1H) ppm.
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CN NH NH3C NO 5 CF3 To a solution of 501 ng (1.25
mol ) of the conpound of Exanple 11 in 5 m dry

walzomobwrbd or mam de are added 567 ng (3.5 mmol ) PCT/EP2003/009525

N, N- car bonyl di i m dazole. After allow ng the reaction
m xture to stand overnight, tgeJSoIvent i s evaporat ed
off in 10 vacuo. The resi dué-¥s taken up in ethyl
acetate and washed with water and brine. After drying
with nagnesiun1su|fate the solvent is evaporated of f
iExanmule@2 Yield: 500 ng (88.6% of th.) (EI) niz =

: d“”éﬁélaﬂ 41(19‘1)10551[;'0'\{!?1@% %1%?%172-939«3 -[8- (tqus qmetgypphegyu D334

WO 2004/ 024700
Q&nféﬁ%08§p§%5525aﬁ§%§_ Exanpl e 26 2- Hydroxyet hyl

4- (4- cyanophenyl ) -6-net hyl -2-oxo- | -[3
-(trifluoronethyi)phenyl]x
1,2,3,4-tetrahydro-5-pyri
/' HO,~~ OH3CNO 5 I
t he conpound of Exanple
ethyl ene glycol. The re mxture is stirred at
approx. 100C for 1 hour. } cooling the reaction
m xture is purified by[\ﬁ) BRaLs I)LE\HPLC (col um:
Agi | ent Zor bax Extend'il/\

di necarboxylate CN 1\ O
CF3 45.1 nmg (0.1 nmmol ) of
Are added to 0.5 m

The enantiomers of Example 1 are separated by preparative HPLC on a chiral phase:
100 mg compound dissolved in 1.5 ml ethyl acetate, column KBD 8361 (chiral silica
gel selector based on monomer N-methacryloyl-L-leucine-l-menthylgmide; cf. EP-A-
379 917), 250 mm x 20 mm, eluent ethyl acetate, flow 25 ml/min, temperature 23°C,
injection volume 2500 pl, detection 254 nm.

'H-NMR (300 MHz, DMSO-dg): § = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.4 (d, 1H);
7.6 (m, 3H); 7.7 (m, 2H); 7.8 (m, 1H); 7.9 (m, 2H); 8.4 (d, 1H) ppm.

[0 = +3.3° (A = 589 nm, dichloromethane, ¢ = 535.0 mg / 100 ml)
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10 C18 20 mfmmx 50 nm 5 gm solvent A: acetonitrile,
solvent B: water + 0.1% cone. ammonia; gradient: O

WORW4ADHA, 2 mn 10% A 6 nmn 90% A, 7 m n 90PEHEP2063/009525

mn 10% A, 8 mn 10% A; wavel ength: 220 nm injection
vol une: approx. 500 I; nunber of injections: 1): The
product contai ni ng fractl ons%8re conmbi ned and
concentrated in vacuo. 115 Yield: 22 ng (49.4% of th. )
Ms (El): mz = 446 (I\/H—|)+ 1H NMR (300 MHz, DMBO- d6) -
M@_ 3H), 5 (quartet, 2H), 3. 95- 4. 15 (m

)%m(hz?‘*rﬁé ﬁ%vyl)(w %tgyls%sso-lg[a i 7%5%12@1%]
PRttt tyRe, -4 Bamle 27

4- (4-cyanophenyl ) - 6- net hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl
)- phenyl]-1, 2, 3,4-tetraro 5- pyri m di necarb
oxylate CN . | ~ CHO H3® NHH3C NO f. 5 CF3 45.1
ng (0.1 mmol ) of the conpeypd of Exanple 25 are added
to 0.5 mM 2- (di msthylaethanol. The reaction’
mxture is stirred at apprex. 100C for 1 hour. After
cooling the reaction nixture i purified by
preparative BPLC (cdl
20 M x 50 mm 5 gm 3scﬁgenq A Qcetd tril e, solvent

-

B: water

100 mg (0.23 mmol) of Example 22 are added to a suspension of 14 mg (0.35 mmol)
60% sodium hydride (in mineral oil) in 2 ml THF. The mixture is stirred at room
temperature for two hours. Then 29 mg (0.23 mmol) dhnethylsulfate are added, and
the mixture is stirred at room temperature for another 2 hours. Then water and ethyl
acetate are added, the organic phase is washed with water and brine, dried over
sodium sulfate and evaporated to dryness in vacuo. The product is purified by
column chromatography on silica with cylohexane/ethyl acetate as eluent.

Yield: 76 mg (74%) ,
'H-NMR (200 MHz, DMSO;dG): d=1.1 (t, 3H); 2.0 (s, 3H); 2.8 (s, 3H); 4.0 (q, 2H);

5.5 (s, 1H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H) ppm.

[a]?® = -18.1° (A = 589 nm, dichloromethane, ¢ = 530.0 mg / 100 ml)
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+ 0.1 % conc. ammonia; gradient: O mn 10% A, 2 mn
10% A, 6 min 90% A, 7 min 90%A 7.1 nmn 10%A 8 nmn

waossA247omvel engt h: 220 nm injection vol une: PEPPPIIR3/009525

500 gl; nunber of injections: 1). The product
containing fractions are conhined and concentrated in
vacuo.' 15 Yield: 24 ng (50.8%of th.) M (El): mz =
473 (I\/H—|)+ 1H NVR (300 MHz, DMBO-d6): 8 = 2.05 (d,
3H) 1 (s, 6H, 2.4 (m 2H), 4.1 (m. 2H, 5.35 (d,
(d, 1H), 7.6 (d, 2H), 7.7 (m 2H), 7.8 (d,

zﬁ%x 64%%%&%?%@%@%@%%&% et AR esyDoteny1}-12,3.4-

2tefrany¢bschymphitipebirboxylate
4-(4- gan?phenyl ) - 6- rrgt hyl - 2- oxo0-1-[3
-(trifluoronethyl)phen-
yl]-1,2,3,4-tetrahydro-5-pyri m dj
U~OONH H3C NO \ 5 CF3 45.
conmpound of Exanple 25 are add
pyri di nyl )ethanol. The reactio
approx. . 100C for 1 hour. Aft

Agil ent 10 Zorbax Ex ng'\(%
sol vent A: acetonitr , Solve .
conc. anmoni a; gradient: 0 nj 9
mn 90%A, 7 min HET

Rjecarboxyl ate CN N
(0.1 mmol ) of ‘the

0 0 5nm 2-(4-

i xture is stirred at

ling the reaction

e HPLC (col um:

50 nm 5 gm

ter + 0.1%

2 mn 10% A, 6

CF.

To a stirred solution of Example 3A (76 mg, 0.58 mmol) in tetrahydrofuran (5 ml) is
givei; ethyl 3-oxobutanoate (75 mg, 0.58 mmol), N-[3-(trifluoromethyl)phenyl]urea
(118 mg, 0.58 mmol) and polyphosphoric acid ethyl ester (200 mg; freshly prepared
“according to the procéduré of Cava ef al, J. Org. 'Chem. 1969, 34, 2665). The
reaction mixture is refluxed for two days (48 hoﬁs) after which time the solution is
diluted with DMSO (2 ml) and purified by preparativé HPLC. The product fractions
are concentrated in vacuo and chromatographed again over silica with cyclohexane
and ethyl acetate as eluent.

Yield: 92 mg (35% of th.)

MS '(ESIpos): m/z = 431 (M+H)"

HPLC (method 4) = 4.63 min "
"H-NMR (300 MHz, DMSO-de): & = 8.76 (s, 1H), 8.36 (d, 1H), 8.16-8.00 (m, 2H),
7.83-7-74 (m, 2H), 7.75-7.58 (m, 2H); 5.47 (d, 1H), 4.03 (quartet, 2H), 2.06 (s, 3H),
1.08 (t, 3H) ppm.
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90% A, 7.1 mn 10% A, 8 mn 10% A, wavel ength: 220 nm
i njection volunme: approx. 500 |; nunber of

w0 pjoeo2470ns: 1). The product containing fracti PCIHER2083/009525

com bined and concentrated in vacuo. 15 Yield: 17 ny
(33.5%o0f th.) M (El): n1262507(MH—|)+ 1H NVR (300
MHz, DVMBSO-d6):8 = 2.0 (d, 3H) 2.9 (tr, 2H), 4.3 (tr,

_2H), 5.25 (d, 1H), 7.15 (d, 2H), 7.45 (d, 2H), 7.5

(d, 1r? 765(tr 2H), 7.8 (m 3H), 8.35 (d, 1H),
ppm 20 WO 2004/ 024700 PCT/ EP2003/ 009525

;gg (%g_ﬁgﬁgﬁ&y ca%b(oﬁgf{é y& X- 1h{§3(mﬂuommethy1)pheny1]

,nalﬂe&aﬁm@y&]}xﬁhﬁ 1} benzonjtri
[.]-1,2,3,4-tet rahydrg} er|cl)zyornl1 mledl necar boxylate CN ". ‘|

\ OO NH H3C N O CF3 545.1 ng (0.1 muol) of t he

conmpound of Exanple 25 are adde8 to 0.5 m 2-(2-

pyri di nyl ) et hanol . The reacti onyM xture is stirred-at

approx. 100C for 1 hour. Afteool ing the reaction
00

4
y

m xture is purified by preparg HPLC (col um:

Agil ent 10 Zorbax Extend C X 500mm 5 m
solvent A: acetonitrile, soO B: water + 0.1%
conc. anmoni a; gradi ents; IQ Y fJ/?_lA, 2 min 10%A, 6
mn 90%A, 7 mn //,

To a solution of 501 mg (1.25 mmol) of the compound of Example 11 in 5 ml dry
dimethylformamidg are -added 567 mg (3.5 mmol) N,N-carbonyldiimidazole. After
allowing the reaqtion mixture to stand overnight,‘the solvent is evaporated off in
vacuo. The residﬁe is taken up in ethyl acetate and washed with water and brine.
After drying with magnesium sulfate the solvent is evaporated off in}vacuo.

Yield: 500 mg (88.6% of th.) |

MS (BI): m/z = 452 (M+H)" .
"H-NMR (200 MHz, DMSO-dg): 6 = 1.40}(‘d, 3H), 5.5 (d, 1H), 7.0 (s, 1H), 7.55-8.0
(m, 9H), 8.4 (s, 1H), 8.45 (d, 1H) ppm.



90% A, 7.1 mn 10% A, 8 mn 10% A, wavel ength: 220 nm
i njection volunme: approx. 500 |; nunber of

w0 pjoeo2470ns: 1). The product containing fracti PCIHER2083/009525
com bined and concentrated in vacuo. 15 Yield: 22 ny
(43.4%of th.) WM (El): mz &/ 507 (MrH) + 1H NVR (300
MHz, DMSO-d6): 8 = 2.0 (d, 3H), 3.0. (tr, 2H), 4.4
(tr 2H), 5.25 (d, 1H), 7.15-7.25 (m 2H), 7.4 (d,

2 7,5 (d, 1H, 7.6-7.75 (m 3H, 7.8 (m 3H), 8.3

€26 45 (d, 1H) ppm 20 WO 2004/ 024700

) pyrﬁ@%ﬁ{ﬁﬁ’ %@ %ﬁal}opﬁgnyl% %@%ﬁﬁ 2 Qx@'l![g (foﬂlonl)methyl)phenyl]-

41,(z4}4>yamhpdmr5yﬂ>})mﬁrdmh&bxﬁa&xo 1-[3 - (trlfl uor o-
met hyl ) phenyl ]-1, 2, 3, 4-t et rahydr o- 5- pyri mi di necar boxyl

ate CN OO N~O(NH H3C NO5 CF3 45.1 ng- (0.1
mmol ) of the conpound of Exanple gk are added to 0.5

- m 1-(2- hydroxyet hyl)-2-pyrrolidi none The reaction
m xture is stirred at approx.. 100 ‘1 _hour. After
cooling the reaction mxture is fied by
preparative HPLC (colum: 10 Adgi Zor bax Extend C18
20 Mmx 50 mm 5 gm solvent . aetonitrile, sol vent

B: water + 0.1% conél am#brg ,. nt: 0 mn 10% A
-2 mn 10%A 6 mn 90% m 90 ﬁA 7.1 mn 10%A
8 min 10% A, wavel ength: 22 Z t|on vol une:

approx. 500 |; nunber of inj@&tions: . The product
cont ai ni ng fract i ons .

CF

45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 ml ethylene
glycol. The réaction ,mixture is stirred at approx. 100°C for 1 hour. After cooling the
reaction mixture is purified by prebarative HPLC (column: Agilent Zorbax Extend
C18 20 mm x 50 mm, 5 um; solvent A: acefoniirile, solvént B: water + O.i% conc.
ammonig; gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min 90% A,
7.1min 10% A, 8 min 10% A; wavelength: 220 nm; injection volume: approx.
500 pl; number 6f injections: 1). The product containing fractions are combined and
‘concentrated in vacuo. .

Yield: 22 mg (49.4% of th.)

MS (ED): m/z = 446 (M+H)"

"H-NMR (300 MHz, DMSO-dg): § = 2.05 (4, 3H), 3:5 (quartet, 2H), 3.95-4.15 (m,
2H), 4.75 (tr, 1H), 5.45 (d, 1H), 7.55-7.75 (m, SH), 775 (d, 1H), 7.85 (d, 2H), 8.35
(d, 1H) ppm.
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are conbi ned and concentrated in vacuo. 15 Yield: 25
ng (48.8%of th.) M (El): mlz = 513 (MrH) + 1H NMR

W@ 3@d/oMAa) DVSO-d6): S = 1.8 (quintet, 2H), 2.BCT/@EP2003/009525

3H), 2.1 (tr, 2H), 3.2 (tr, 2H), 3.4 (tr. 2H),
4.0°4.2 (m 2H), 5.35 (d, 1H), 7.55 (d, 1H, 7.6 (d,
oH), 7.7 (tr. 2H). 7.8 (d. T8, 7.9 (d, 2H), 8.4 (d,

- 1H) ppm 20 In analogy to t he procedures for Exanpl es

14- 16, the follow ng conpounds are prepared: WO
00 PCT/ EP2003/.009525 -68' Exan'pl e Structure

Séng?%ﬁégl?yl%gﬁxﬁx’g%ﬂ%’l é@é@%ﬁ%@e - fﬁxﬁé;léﬁ%ﬂgorpmethyl)

‘ qﬂm@l]ﬁ& 3“543611'2(1131&055—§yﬁﬂ=ud1'ﬁ€c§rﬂ}4x91a@3 bromoacetate I \

0 Exanple 1;

45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 mi 2-
(dimethylamino)ethanol. The reaction mixture is stirred ét approx. 100°C for 1 hour.
After cooling the reaction mixture is purified by prgp‘aratilve HPLC (column: Agilent
Zorbax Extend C18 20 mm x 50 mm, 5 pm; solvent A: acetonitrile, solvent B: water
*+ 0.1% conc. ammonia; gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min |
90% A, 7.1 min 10% A, 8 min 10% A; wavelength: 220 nm; injection volume:
approx. 500 pl; number of injections: 1). The product containing fractions are
combined and concentrated in vacuo.

Yield: 24 mg (50.8% of th.)

MS (EI): m/z = 473 (M+I-I)+

"H-NMR (300 MHz, DMSO- -de): & = 2.05 (d, 3H), 2.1 (s, 6H), 2.4 (m, 2H), 4.1 (m,
2H), 5.35 (d, 1H), 7.55 (d, 1H), 7.6 (d, 2H), 7.7 (m, 2H), 7.8 (d, 1H), 7.85 (d 2H),
8.35 (d, 1H) ppm.
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H3C O 1 . 32 cyclopropane- 79 4.09(1) 498. HC N O 3
carbonyl chloride CF3 CN _ O\ n n Exanple 1; 33 H3C

W@2404QH3005 4.28 (2) 458 H3C N O bronpet hane ROFERL003/009525

I Ol Exanple 1; 34 H3 CO NI 4-norpholine- 97 3.97
(2) 543 O H3C N O carbonyl égl oride 6-,~CF3 WO

2004/ 024700 PCT/ EP2003/ 009525~ - 69 Exanple Structure
Starting Yield Rt [mn] Mass No. materials [%
(method) [MrH+ ©CN O O Exanple 1; 35 H3C*O N)LNCH3
dixamploP8 523 H C | NO CH 3 carbanic 98 4.00 (2)

[m'}?yridin}?l)ethyl 4-(4-cyanophenyl)-6-methyl-2-ox0-1-[3-(trifluoromethyl)phen-
y1]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate

CN : ‘
NN
0 NH
. - |l
. H,C N/&o

CF

45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 ml 2-(4-
pyridinyl)ethanol. The reaétion mixture is stirred at approx. 100°C for 1 hour. After
cooling the reaction mixture is purified by preparative HPLC (column: Agilent
Zorbax Extend C18 20 mm x 50 mm, 5 pm; solvent A: acetonitrile, solvent B: water
+ 0.1% conc. ammonia; gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min
90% A, 7.1 min 10% A, 8 min 10% A; wavelength: 220 nm; injection volume:
approx. 500 pl; number of injections: 1). The product‘ cdntajning fractions are com-
bined and concentrated iz vacuo. | |
Yield: 17 mg (33.5% of th.)

MS (ED): m/z = 507 (M+H)"

"H-NMR (300 MHz, DMSO-ds): & = 2.0 (d, 3H), 2.9 (ir, 2H), 4.3 (tr, 2H), 5.25 (d, |
1H), 7.15 (d, 2H), 7.45 (d, 2H), 7.5 (d, 1H), 7.65 (ir, 2H), 7.8 (m, 3H), 8.35 (d, 1H),
8.4 (d, 2H) ppm. ’



3 chloride / CF3 CN O\ O Exanmple 1; H C NOCH3

methyl 3 1 96 4.10 (2) 488 36 chlorido- H3BC N O
we@abonade (t:~CF3 N O 37 H3CnO N\ Exanpl e BECT/BB2003/009525

4.59 (2) 520 HC N benzylbromde O .1 \ CF3 CN O O

Exanple 1; 38 H3CO N 4, _,-%63_ propanoyl 43 4.42 (2)

486 chloride H3C N O CF3

Example 29 A 4 ,
2-(2-Pyridinyl)ethyl 4-(4-cyanophenyl)-6-methyl-2-0xo-1-[3-(trifluoromethyl)phen-
v1]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate

CN

‘ X O | NH

H.C N/g

3 O

5 : \ CF,
45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 ml 2-(2-
pyridinyl)ethanol. The reaction mixture isl stirred at approx. 100°C for 1 hour. After
cooling the reéction mixture is purified by preparative HPLC (column: Agilent

10 Zorbax Extend C18 20 mm x 50 mm, 5 pwm; solvent A: acetonitrile, solvent B: water
+0.1% conc. ammonia; gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min
90% A, 7.1 min 10% A, 8 min 10% A; wavelength: 220 nm; injection volume:
approx. 500 pl; number of injections: 1). The product containing fractions are com-
bined and concentrated in vaéuo. | '

15 Yield: 22 mg (43.4% of th.)
MS (ED): m/z = 507 (M+H)" N
"H-NMR (300 MHz, DMSO-dg): § = 2.0 (d, 3H), 3.0 (tr, 2H), 4.4 (ir, 2H), 5.25 (d,
1H), 7.15-7.25 (m, 2H), 7.4 (d, 2H), 7.5 (d, 1H), 7.6-7.75 (m, 3H), 7.8 (m, 3H), 8.3
(4, 1H), 8.45 (d, 1H) ppm.

20
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WO 2004/ 024700 PCT/ EP2003/ 009525 -70 Exanple _
Structure Starting Yield Rt [mn] Mass No. materials

wQ A4o4pzsdhod) [ MrH + CN O Ol Exanple 1; ~~0, PCT/EP2003/009525

2- met hoxyethyl 39 H3C O ~ AO CH3 95 4.12 (2) 532

chlorido- H3C N O carbonate [LCF3 CN k. / Exanple 1,

O~ OCH3 isopropyl 40 H3C O chlorido- 67 4.55 (2)

500 CH3 H3C N O carbonate CF3 CN OO0 Exanple 1; n

~n 41 HB3C O N N CH3 di ethyl carbam c 18 4.25 (2) 529
\ CH3 chl ori de

2-(2-Oxo-1-pyrrolidinyl)ethyl 4-(4-cyanophenyl)-é-méthyl—2-oxo- 1-[3-(trifluoro-
methyl)phenyl]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate |

CN

O . .
S
N\/\O

H,C” N

i NH

A

O

CF,

45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 ml 1-(2-
hydroxyethyl)-2-pyrrolidinone. The reaction mixture is stirred at approx. 100°C for 1
hour. After cooling the reaction mixture is purified by preparative HPLC (¢olumn:
Agilent Zorbax Extend C18 20 mm x 50 mm, 5 um; solvent A: acetonitrile, solvent
B: water + 0.1% conc. ammonia; gradient: 0 min 10% A, 2 min 10% A, 6 min 90%
A, 7 min 90% A, 7.1 min 10% A, 8 min 10% A; wavelength: 220 nm:; injection
volume: approx. 500 pl; number of injections: 1). The product containing fractions
are combined and concentrated in vacuo.

Yield: 25 mg (48.8% of th.)

MS (BI): m/z = 513 (M-+H)*

"H-NMR (300 MHz, DMSO-d): & = 1.8 (quintet, 2H), 2.0 (4, 3H), 2.1 (tr, 2H),"3l.2
(tr, 2H), 3.4 (tr, 2H), 4.0-4.2 (m, 2H), 5.35 (d, 1H), 7.55 (d, 1H), 7.6 (d, 2H), 7.7 (tr,
2H), 7.8 (d, 1H), 7.9 (d, 2H), 8.4 (d, 1H) ppm.

In analogy to the procedures for Examples 14-16, the following compounds are

prepared:



CF3 OCN Exanmple 1; O O SO ,CH3 nethyl (methyl 42 H3CO
I NN "O sulfonyl)- 40 4.10(2) 565 CHH3CNO

w@a00bard7e0 chl oride / CF3 WO 2004/ 024700 PCT/EP2003/009525
PCT/ EP2003/ 009525 -71 Exanple Structure Starting
Yield --Kt [mn] Mass No. rials [% (method)

[ MMFH + CN O Exanpl e 1; ‘43 H3CO N NH2 2-brono 54 3.7
(3) 487. HC NO O acetam de; 3 2.5 equiv. NaH CF3 CN

cetic

Example : Structure Starting Yield R, [min] Mass
No. - ‘ materials [%] | (method) | [M+H]"

Example 1;
ethyl 85 4.01 (1) 516

bromodcetate

31

Example 1;

3 cyclopropane- | 79 4,09 (1) 498.

carbonyl chioride

- CN

Example 1; i ‘
33 15 428 (2) 458

bromoethane

0] 0]
- JL . Example 1; .
34 HCTO7Y /L f\[) 4-morpholine- | 97 | 3.97(2) | 543
0 0O

carbonyl chloride




44 H3CO -. OH acid; 67 3.8 (3) 488 O H3ICNO 2.5
equiv. NaH CF3 CN Exanple 1; O 2-bronop- 45 45 H3C 0O
wol@ihattem ne 28 2.9 (2) 473 H3C NO hydr obr omPGEEPDNH009525

equi v.

NaH

/| CF3 CN Exanple 1,
N Y) N nethyl)pyridine 37 4.
hydr ochl ori de;
PCT/ EP2003/ 009525

2.

9( 3) 521 H3C N
5 equiv. I—? ‘CF3 WD 2004/ 024700
-72 Exanpl e Structure Starting

0 2-(chloro 46 HaC"O

¥ield Rt [nin]l Mass No_meterials [9% (nethod) [MH +
d“«r%?%snrpl e 1; ucHse N- (2- br ofro- Starting | Yield | R, [min] | Mass
No. materials ~ .| [%] | (method) | [M+H]"
CN
0 0 Example 1;
N /U\ /CH3 dimethyl- 523
35 HC © _ 98 | 4.00(2) | -
/K CH carbamic [M+Na]"
chloride
CF,
CN
Example 1;
methyl ) ‘
. 96 4.10(2 488
36 chlorido- ( ).
carbonate
' Example 1;
37 o 58 4.59 (2) 520
benzylbromide :
CN
.0 0 Example 1;
Py J\/CHa propanoyl
38 H,C O I /f\L Horid 43 | 442(2) 486
e N0 chloride
@m




47 H3CMO Ni\i NUCH3 ethyl)-N, N 82 2.98 (2) 529 H3C NLO

di et hyl am ne hydr obr om de;
OH 2-bronb-N- N. 48 H3C O ~ CH3 Pe&IL/RP1003/009525
H3C N JO O acet ami de;

oro 49 H3Cn O | |
59T H3C N O

wE@pL4e0d ;
65 3.70 (2) 501

CF3 CN

nmet hyl ) pyri di ne 15 3. 68 (2)
hydr ochl ori de;

\ Example 1; O 3-(c

2.5 equiv. NaH

/ 2.5 equiv.

NaH CF3 CN

2.5 equiv. NaH

N

CF3 CN Exanple 1; O

4- (chl
Example
No.

ro 50 H3ICM"O I N' net hyl )
Structure

oyridine 21 3,47 (2) 521
Starting Yield | R, [min]

materials [%] | (method)

Mass
[M+H]*

39

CN

Example 1;

2-methoxyethyl
95 4.12(2)

chlorido-

carbonate

532

40

Example 1;
isopropyl
67

chlorido- 455(2) .

carbonate

500

41

CN

Example 1;
diethylcarbamic 18

chloride

4.25(2)

529

42

Example 1;
methyl (methyl-
sulfonyl)- . 40 4.10(2)
carbamic

chloride

565




H3C N O hydrochl ori de;
2004/ 024700 PCT/ EP2003/ 009525
wEe@ro241g0 Yield Rt [min] Mss
(et hod) [ MtH] +
methyl)-1H H3C 0 ~ 6 2.97 (2)
O H hydr obr om de;

CN Exanp

2.5 equiv.

le 1;

2.5 ,equiv.

Nal |

CF3 WO

-73 Exanple Structure

0 2-(bronp- N

71510 51 undazol e
NaH 6CF3 CN 0 Exanple

1; 52 H3C'O NCN 3-(chloro 37 4.0 (3) 469

H3C N

No. material s [PBGT/EP2003/009525

thyl)-1,2 4 H3C N O oxadiazole CF3 CN O
Example Structure © Starting Yield | R; [min] Mass
No. materials [%] | (method) | [M+H]*
CN .
0 Example 1;
AN NH, 2-bromo- :
43 i 07y H . s4 | 37(3) | 487
e NS0 acetamide;
f : 2.5 equiv. NaH
CFr, -
CN
Example 1;
Q oH 2-bromoacetic
PN
44 HC O l H acid; 67 3.8(3) 488
“H,C” "NT 7O 2.5 equiv. NaH
. f CF,
oN
Example 1;
o .
NH 2-bromo-
P F VAL
45 HC. O [ /fJ‘; ethanamine 28 2.9(2) 473
H,C™ "N” ~0 hydrobromide;
@\ 2.5 equiv. NaH
CF,
CN
Example 1;
o .
N 2-(chloro-
. s
46 HC™ O ] m methyl)pyridine | 37 4.0 (3) 521
&
H,C™ "N” "0 hydrochloride;
©\ 2.5 equiv. NaH
CF, -




H Exanple 1; 53 H3C ONNO_/--O CH3 2-bronmo-N-(2- 0 91
3.77 (2) 545 H3C N O nethoxyethyl) acetam de CF3 WO
wQeo22dwy00 PCT/ EP2003/ 009525 -74 | n anal ogyP€DEP1963/009525
procedures for Exanples 6-8, the follow ng conpounds
are prepared: Exanple Struci;7 re Starting materials
Yield Rt [mn] Mass . lZimethod) [ MPFH + CN
N-[3-(trifluoro- O rrethyl)phenyl] urea;  HsC 4-cyan $4
0 | 79 3.68(2) 416 benzal dehyde; H3C N O net hyl

Exgmployt anoat e SOMBUEN N-[ 3- (t[i f Steoting- O] Yield | R[min] | Mass
ety | ) phenyl | - ur ea; materials [%] | (method) | [M+H]

Example 1;
N-(2-bromo-
_ethyl)-N,N-
diethylamine
hydrobromide; -
2.5 equiv. NaH

47 82 | 2.98(2) 529

Example 1;
r 2-br(;mo-N-
48 _ methyl- 65 | 3.70(2) | 501
acetamide; A : .

2.5 equiv. NaH |

- Example 1;
3-(chloro- ‘
methyl)pyridine 15 3.68 (2) 521
~ hydrochloride; )
2.5 equiv. NaH

49

Example 1;
4-(chloro-
methyDpyridine | 21 347 (2) 521
hydrochloride;
2.5 equiv. NaH

50




55 O NH 4-cyano 58 4.09 (2) 456 benzal dehyde; H3C N O
cycl opropyl net hyl 3-oxobutanoate 6 CF3 CN

WORG03/0t4700 f | uoro- CH3 O net hyl ) phenyl ] -urea; BEETER2003/009525
56 HBC O 1 NH 85 4.03 (2) 444 benzal dehyde; H3C N O
i sopropyl - 3-oxobutanoate Ckg; WO 2004/ 024700
PCT/ EP2003/ 009525 -75 Exanple Structure Starting
materials Yield Rt .[mn] Mass. No. [% (nethod).

[‘ ‘h\J/I \phnnyl ] =Urea;
4 Example |- tructure Starting Yield | R, [min] | Mass

No. materials [%] | (method) | [M+H]

Example 1;
2-(bromo- .
methyl)-1H-

6 | 29712 | 510

51 - imidazole

hydrobromide;
2.5 equiv. NaH

Example 1;
3-(chloro-

52 , :
methyl)-1,2,4-

37 | 40(3) 469

oxadiazole

Example 1;

2-bromo-N-(2- :
53 91 3.77(2) 545
methoxyethyl)- ' ,

acetamide




57 H3C ' O CH @3 benzal dehyde;
H3C N 0 (1R) - 2-net hoxy-I -
CN F N[3-(trifluoro- O
nmet hyl ) phenyl ] -urea; 58 H3C ,N |
S benzaldehyde

WO mbLanbat e

429
oxobut anam de

2- (4- nor

nmet hyl

73 3.82 (2) 488 412 O

NH 4-cyano-

H3C N Q4N N- di net hyl - 3-
CF3 Exanpl e 59 Et hyl

4- (4- cyanophenyl ) - 6- met hy| -

phol i nyl ) - 2- oxoet h l']
analpt A | the Hepgadyres for ﬁmzée& &8s dths-

-2-0X0-1-[3 -

- 2- oxo- et hyl 3- CF3

PCT/EP2003/009525
9 3.22(2)

(tri- 5

Joyingricampewads are

zﬁ%ﬁ%‘%

te CN OO0 NNOCH3I OONCH3 CF3 WO

4700 PCT/ EP2003/ 009525 -76
Example Structure Starting materials | Yield | R, [min] Mass
No. [%] | (method) | [M+H]"
- CN ‘
N-[3-(trifluoro-
0 methyl)phenyl]-urea;
H,C 4-cyano- i
54 Y j’: emmaldebod 79 | 3.68(2) | 416
enzaldehyde;
H,C” "N” ~0 e,
methyl
‘ 3-oxobutanoate
CF,
CN
N-[3-(trifluoro-
0 methyl)phenyl]-urea;
4-cyand-
55 Kf\o | /'E enaldehds 58 | 4.09(2) 456
, enzaldehyde; :
H,C” N7 o Y
cyclopropylmethyl
3-oxobutanoate
CF,
CN
N-[3-(trifluoro-
CH, O methyl)phenyl}-urea;
: Y 4-cyano-
56 H,C” "0 | /tl benpaldehvd 85 4.03 (2) 444
enzalde ;
H,C” N7 o Ve,
: isopropyl
3-oxobutanoate
CF,




80 ng (0.16 mmol) of Exanple 44 are dissolved in 2 ni

di net hyl formam de, 16 ng (0.18 mol) norpholine, 24
worgnog024r80 mol ) 1- hydroxy-1 H benzotri azol e hydpex/gP20a31ah9525

20 nmg (0.16 mmol ) 4-di et hyl am nopyri di ne are added.

The reaction mxture is stiﬁed at 0C, then 35 ng

(0.18 mol ) 1-(3-dinethylam” <§p‘r opyl )-3-ethyl 5

carbodii m de hydrochl ori de are added. The Treaction
ixture is stirred at roomtenperature for 18 hours,

[ Frampledt er and Stusipke acet at e | aStertmgdetérialf he Yeldyam, bnin] | Mass
pbhage |is dried over sodium sulfate and evapenal gl +
drynesg i n vacuo. |f necessary, the produ:lto[ T]s Gﬁje o) | e

I e ¥

Fu-ther—pur-Hed—by——cglurm—ehrofratography—ot
orepar dtive HPLC. Yielld: 78 g (858imube- 1H NVR ( 300
VHz, DNSO-d6): 5 ;

t, 3H); 2 . 3H); 3.4 (m
iH) . 3.6 (M 4H): d, 1wemlpp%eréyﬁi“e2+|{; 4.5 (d,
;II:DD; 5.5}4(;1;01 2 7.6 (,tTlp 5H) ; 7618cy(am1- 1|—|)E 7.|9 (m
p m e 0 e procedur r Exa 2] :
[ S A ds%ar ep)r e%%nrzaé}%fhy(%\b 2004 024%%(()2) 488

he fol{l ow ngoconp
PCT/ EPZ003/ 00952534,C- 7T npl e(1B)-2-ethenyd- St art i hg .

Yield Rt [mn] Mass _MNQ, material.s_ [%.(;xethod) | [ MH +
N H3C,|ON. | /O npl e Exaynétg%ﬁ?["é*‘?ﬁge\r met hyl - 90
b 93 (4) 570 O O N OFF Yurpef aziwebugn@e3 CN H3C N--)
D Exanpl e 44; N-(ZéNarri no- '

N-[3-(trifluoro-
methylphenyl]-urea;

‘ 4-cyano- :
58 9 3.22(2) 429
benzaldehyde;
N,N-dimethyl-3-
oxobutanamide
CF,
Example 59

Ethyl 4—(4-cyanophenyl)—6-methyl-3-[2-(4—morpﬁolinyl)—2-oxoethyl]-2—oxo-1-[3-(tri-A
fluoromethyl)phenyl]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate '




10

H3C HN n 61 )r O CH3 ethyl)-N,N 87 2.93 (2) 558 CH3
dinmethyl OO0 NCF3 amine \ CN CH O Exanple 44; 3 62

WO3104/024%00 CH3 di met hyl - ore 83 3.84 (2) 515 OPGEIEPMO3/@9525

CH3 (2M nTHF) CF3 In analogy to the procedures for
Exanpl es 6-8, the foll ow ng _ ounds are 5 prepared:
WD 2004/ 024700 PCT/ EP2003/ 009525. -78 Exanpl e
Structure Starting Yield Rt [mn] Mass No.. materials

E% m%?@tl o {);\% ;%%;{p e%%ﬁl&&fgéﬁﬁ E:qlnjl%fn_e’phylﬁqgnamlde 16 mg
A0CHARRIo1) InBRMB AN SIW A (0.18 mmol) 1-hydroxy-1H-benzotriazole hydrate
and 20 mg (0.16 mmol)‘ 4-dimethylaminopyridine are added. The reaction mixture is
stired at 0°C, then 35 mg (0.18 mmol) 1-(3-dimethylaminopropyl)é-ethylé
carbodiimide hydrochloride are added. The reaction mixture is stirred at room
temperature for 18 hours, then water and ethyl acetate are added. The orgam:c phase
is dried over sodium sulfate and evaporated to dryness in vacuo. If necessary, the
product is further purified by column chromatography or preparative HPLC.

Yield: 78 mg (85%)

"H-NMR (300 MHz, DMSO-de): §=11 (t, 3H); 2.0 (s, 3H); 3.4 (m, 4H); 3.6 (m,
4H); 3.7 (d, 1H); 4.1 (m, 2H); 4.5 (d, 1H); 5.5 (s, 1H); 7.6 '(m, SH); 7.8 (m, 1H); 7.9
(m, 2H) ppm. . '

In analogy to the procedure for Example 59, the following compounds are prepared:



H3C N O 1-(3- net hyl -

64 CN N-[3-(trifluoro-

W@Ie@®a/02478NH 4- cyano-

CF3 1, 2, 4- oxadi azol -

5-yl ) acet one

23 4.42 (2) 491 nethyl) phenyl]-

PCT/EP2003/009525

N H3C N O benzal dehyde;

1- (1, 3-benzo-

CF3 thiazol-2-yl) acetone

65 CN

N-[3-(trifluoro-

33 4.3 (1)..

8 nethyl)phenyl] O

urea; H3C NH 4-cyano- H3C HC | N-O benzal dehyde; 3
5- met hyl - 2, 4- hexanedi one CF3' 66 .CN N-[3-(trifl uoro-
3 3.47 (2) 430 nethyl)phenyl]- 0 urea; H3C O
NH4- cyano-
Example Structure Starting Yield R; [min] Mass
No. materials [%] | (method) |[M+H]
CN
H,C
U Q Example 44;
N
60 - \f(\N I © ©" | Nemethyl- 90 2.93(2) 570
o A - |
0" N” "CH, piperazine
f:‘cg
CN
HsC\N Example 44;
O f N-(2-amino-
3 N .
61 \[}/\N I 9 ©CH | ethy)-NN- 87 2.93(2) 558
CHPN |
0" 'N” CH, dimethyl-
@\ amine
: CF,
CN '
C,:Hs o .| Example 44;
-N AN dimethyl- ‘ :
62 HC™ Y N [ o7 e 83 | 384(2) | 515
.0 4l\ . amine
07 °N” TCH, -
f (2 M in' THF)
CF,

In analogy to the procedures for Examples 6-8, the following compounds are

prepared:




H3C NO benzal dehyde; \ 1-nethoxy-2,4 pentanedi one

CF3 WD 2004/ 024700 PCT/ EP2003/ 009525 -79 Exanple
w®Roogoe4to@Ee Starting Yield R [mn] Mass No. neCEEPBDI009525

[4 (method) [M+H]' 67 CN N-[3-(trifluoro- 13 3.70

(2) 452 methyl)phenyl]- O\ u.&ea O NH 4-cyano- | |

benzal dehyde; H3C N~O 1-(2-Tityl)-1, 3- butanedi one

CF3 68 CN N-[3-(trifluoro- 14 4.03 (2) 462 |

met hyl ) phenyl] O urea; NH 4-cyano- H C N~O

benzal dehyde; 3 1-phenyl -1, 3- but anedi one CF3

Example Structure Starting Yield | R, [min] Mass
No. : materials [%] | (method) | [M-+H]'

63 N-[3-~(trifluoro- 23 . 3.80(3) 440
‘ methyl)phenyl]-
urea;

I \
N\O

4-cyano-

N benzaldehyde;

3
1-(3-methyl-
1,2,4-oxadiazol-

s 5-ylacetone

>/~%

64 , : CN N-[3~(trifluoro- 23 4.42(2) 491
methyl)phenyl]-
urea;

S -
) NH , 4-cyano-
N .
HC™ N /KO benzaldehyde;
1-(1,3-benzo-
thiazol-2-y1})-

acetone

65 N-[3-(trifluoro- 33 4.3 (1). 428

methyl)phenyl]-
urea;
4-cyano-
benzaldehyde;

S-methyl-2.4-
hexanedione

Z
xI

>/._

66 N-[3~(trifluoro- 3 | 3472 430
" methyl)phenyl]-
urea;
NH 4-cyano-
/K benzaldehyde;

1-methoxy-2,4-
pentanedione




69 CN N-[3-(trifluoro- 5 3.9 (3) 454 | nethyl)phenyl]
O urea; F3C NH 4-cyano- H3C NO benzal dehyde;
WA 244024700 f | uor o- 2, 4- pent anedi one CF3 WO 200B¢DRE2008009525
PCT/ EP2003/ 009525 -80- Exanple 70
4- (4- Cyanophenyl) . - 6- net hyl - 2,¢0x0-1-[3- (trifl uoronmet hy
| ) phenyl ]-1, 2, 3, 4-tetrahydro- "5-pyri m di necar boxam de
CN OH2NI NH H3CNO 5 CF3 200 ng (0.5 mmol ) of

ampe—11—are—di-ssolved-in-5 fnfrab\/drnf uran_and

XamBe 105 ool ) FTIENE di et hyl dni RGPS di Melieldyy Ryfmin] | Mass
0.3p.mmpl ) N, N-di i sopropyl - ethyl ateriglsand [3415 | (@etkdd) B v+ay*
mmol ) benzotriazol -1-yl oxy-trig(pyrrolidino)phos 10

I xturg is stirred at_room tenperature for 15
i nutes, then 5 m 5 mmol ) amedidRkepds 0. 5. (M
solutign in dioxa are addeq. Thg.seaction fixture
iis stirired at nperature|for 1 hour,| then waterl
“and ethyl acef aj endded. The 8rF¥4EMi ¢ phaselis
dried qver soth uji&ate and | esapkRided |t o dfyness

“in vacya The pro Ni sOf urt her lp(grlfs?g DYy
‘ ) A butanedlone

CF,

%hom um hexar Tuor ophesphat e ar ¢ aad@ine ¢ HEattd R | 45

68 N-[3-(trifluoro- 14 4.03 (2) 462
| methyl)phenyl]-
urea;

NH 4-cyano-

benzaldehyde;

1-phenyl-1,3-
butanedione -
CF

69 CN N-[3-(trifluoro- 5 3.9(3) 454

methyDphenyl]- |
0 ' urea;

R NH 4-cyano-

benzaldehyde;

1,1,1-trifluoro-
1 2,4-pentanedione
CF
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15

15 preparative BPLC. Yield: 55 nmg (28% of th.) 'H NWMR
(200 MHz, DMSO-d6): 8 = 1.8 (s, 3H); 5.4 (d, 1H); 7.2

W@ boo4/os470dH) ; 7.4 (br. s, 1H); 7.6 (m 5H); 7pr@I/EP3003/009525

1H; 7.9 (m 2H); 8.1 (d, 1H) ppm WD 2004/ 024700
PCT/ EP2003/ 009525 -81- Exan‘% e 71
(+) - 4- (4- Cyanophenyl ) - 6- net hy1*-2- oxo-1-[ 3-(tri fl uor one
thyl ) phenyl]-1,2,3,4-tetra-

hydr o- 5- pyri mi di necarboxylic acid CN O HN CH O N CH3
Sﬁlﬁp_e'ﬂﬂe enanti omers of Exanple, 11 are separated by

[ BD, 8361

p%—ﬁ??&at GHerYlogantul Se b sBUBE Ut RNBHEY 112 34 sty

@ﬁﬁé@apa(,lxmlmdel euci ne-1 -nent hyl am de, cf. EP-A-379
91 250 mMmm x 20 mm el uent: ethyl acetate 10 ->
msthanol -* ethyl acetate, flow 25 m/min, tenperature
23C, detection 254 nnj. 1H NMVR,(300 MHz, DVMBO-d6): 5
= 2.0 (s, 3H),; 5.4 (d, 1H; 7.9 (m 1H); 7.6 (m  2H);
7.7 (m 1H); 7.8 (m 1H); 7. 3H); 8.3 (d, 1H);
12.5 (s, 1H) ppm [a]20 = +2 = 589 nm net hanol,
c =505 nmg/ 100 m). WO 2Q0% 700 PCT/ EP2003/ 009525
-82- Exanple 72 (+)-2-Hydrpxyethyl
4- (4- cyanophenyl ) - 6- rrehtw ’
-(trifluoronethyl)- 2
phenyl]-1, 2, 3, 4-tet rahydhoé

3

CF

200 mg (0.5 mmol) of Example 11 are dissolved in 5 ml tetrahydrofuran and 6 mg
(0.05 mmol) 4-N,N-dimethylaminopyridine, 77 mg (0.6 mmol) N,N-diisopropyl-
ethylamine and 115 mg (0.6 mmol) benzotriazol-1-yloxy-tris(pyrrolidino)phos-
phonium hexafluorophosphate are added. The reaction mixture is stirred at room
temperature for 15 minutes, then 5 ml (2.5 mmol) ammonia (as 0.5 M solution in
dioxane) are added. The reaction mixture is stirred at room temperature for 1 hour,
then water and ethyl acetate are added. The organic phase is dried over sodium
sulfate and evaporated to dryness in vacuo. The product is further puriﬁed by -
preparative HPLC.

Yield: 55 mg (28% of th.)

"H-NMR (200 MHz, DMSO-dg): § = 1.8 (s, 3H); 5.4 (d, 1H); 7.2 (br. s, 1H); 7.4 (br.
s, 1H); 7.6 (m, SH); 7.7 (m, 1H); 7.9 (m, 2H); 8.1 (d, 1H) ppm. |
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th.) Ms (El): mz = 446

CNO HO-,~-ONH H3IC NO5 CCF3 Under argon, 1560 ng
(3.89 mol ) of the conpound of Exanple 71 are added to

wa00d/0ed70OM-. After addition of 1.095 m (7. 86rPamBP3003/009525

triethylamne and 1.11 m (15.7 mmol) 2-bronoet hanol,
the reaction mxture is stirr%d at ca. 70C for 8
hours. 10 After cooling, the $leaction mxture is
concentrated in vacuo. The residue is taken up in
et hyl acetate and washed with water. After drying with
sulfate the organic phase is evaporated in

\Y he r u ken u n.8 m nethanol and
@rﬁ“ e PR vl rped T bR ater BbeRY!) 180 S tetra-
5 m solvent A
acet onitril gﬁlecagﬁ )érhggm@nwat er + 0.3%formc aci d
gradient: 0 mn 15 10% A, 2 mn 10%A 6 mn 90% A, 7
mn 90% A, 7.1 min 10%A, 8 er n 10% A; wavel engt h:
220 nm injection volune: cg." 500 |; nunber of
injections: 18). The produe contalnlng fractions are
conbi ned and | yophili zed. d: 1290 ng (74.5% of
\ViEEDY' + 20 '1H NVR (300 MHz,
3.5C¥quartett, 2H) ;

DVSO-d6): 6 = 2.05 (d, 3H) :
3.95-4.15 (m 2H); 4.75 W) . 5.45 (d, 1H);
7.55-7.75 (m 5H); 775*(', . YH5 (d, 2H);.8.35
(d, 1H) ppm [a]20 = +14 (XA 589 nm net hanol c =
455 my / 100 m). WO 2084/ 0M4706HRCT/ EP2003/ 009525
-83- Exanple 73 5-

{5-Acet yl - 6- net hyl - 2- oxo- (trifluoronethyl)phenyl]
-1, 2, 3, 4-t et rahydr o- 4- .
‘ CF,

The enantiomers of Example 11 are separated by preparative HPLC on a chiral i)hase
[column KBD 8361 (chiral silica gel selector based on monomer N-methacryloyl-L-
leucine-l-menthylamide, ¢/ EP-A-379 917), 250 mm x 20 mm, eluent: ethyl acetate

' — methanol — ethyl acetate, flow 25 ml/min, temperature 23°C, detection 254 nmj.

"H-NMR (300 MHz, DMSO-dg): & = 2.0 (s, 3H); 5.4 (d, 1H); 7.6 (m, 1H); 7.6 (m,
2H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 3H); 8.3 (d, 1H); 12.5 (s, 1H) ppm.
[a]?® = +2.5° (A = 589 nm, methanol, ¢ = 505 mg / 100 ml).
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15

20

-Acetyl - 6-nethyl-2-oxo -1- [3

pyrimdinyl} -2-pyridinecarbonitrile CN (LN 0 H3C
HBC NO k 5 CF3 To a stirred solution of Exanple 3A

W@ Z®4/021700. 57 nmol ) in tetrahydrofuran (5 nml) PGI/ERR00E0N9525

2, 4- pent andi one (57 ng, 0.57 nmol),
N-[3-(trifluorornethyl)phenyl]ggrea (116 ng, 0.57 mmol)
and pol yphosphoric acid ethyl ‘ester (200 ng) [freshly
prepared 10 according to the procedure of Cava et al.

%} C)%. 2hen1 34, 2665 (1969)]. The reaction mxture
[ ed for 24 hours after which tine the sol ution
R e M (G e P A S
(ﬂﬁﬁylM&lﬂ,BDNBﬁl@ﬁx)&—S-@yﬁmﬂilﬂ&aﬂﬁm BH; 2.24 (s, 3H);
5.54 (d, 1H); 7.52- 15 7.90 (m 4H); 8.08 (d, 2H);

8.50 (d, 1H): 8.81 (s, 1H) ppm WD 2004/ 024700
PCT/ EP2003/ 009525 -84- Exanple 74y(+)-5 - { 5

-(trifluoronethyl)phenyl] -1, 2,
pyrimdinyl } -2-pyridi necarb 0
N{lll{‘

Under. argon, 1560 mg (3.89 mmol) of the compouild of Examﬁle 71 are added to
19.6 ml DMF. After adciition of 1.095 ml (7.86 mmol) triethylamine and 1.11 ml
(15.7 mmol) 2-bromoethanol, the reaction mixture is stirred at ca. 70°C for 8 hours.
After cooling, the reaction mixture is concentrated in vacuo. The residue is taken up
in ethyl acetate and washed with water. After drying with magnesium sulfate, the
organic phase is evaporated in vacuo. The residue is taken up in 8 ml methanol and
purified by preparative HPLC (column: Nucleosil 100-5 C 18 Nautilus, 20 x 50 mm, ~
5 pm; solvent A: acetonitrile, solvent B: water + 0.3% formic acid; gradient: 0 min
10% A, 2 min 10% A, 6 min 90% A, 7 min 90% A, 7.1 min 10% A, 8 min 10% A;
wavelength: 220 nm; injection volume: ca. 500 ul; number of injections: 18). The
product containing fractions are combined and lyophilized.

Yield: 1290 mg (74.5% of th.)

MS (EI): m/z = 446 (M+H)"

"H-NMR (300 MHz, DMSO-dg): & = 2.05 (@@, 3H), 3.5 (quartett, 2H); 3.95-4.15 (m,
2H); 4.75 (tr, 1H); 5.45 (d, 1H); 7.55-7.75 (m, SH); 7.75 (d, 1H); 7.85 (d, 2H); 8.35
(d, 1H) ppm.

[0]*° = +14.3° (A = 589 nm, methanol, ¢ = 455 mg / 100 m]).



HBC N O | 5 CF3 The enantioners of Exanple 73 are
separated by preparative HPLC on a chiral phase
w coiomToKBD 8361 (chiral silica gel selector PEBEEP20031009525

nonomer N-net hacryl oyl -L- | euci ne-1-nent hyl anmi de, cf.

EP- A-379 917), 250 nm x 20 nngj eluent: ethyl acetate

10 -+ nethanol -* ethyl acetate, flow 25 m/m n,
tenperature 23C, detection 254 nm. 'H NWVR (300 Miz,
CBClB . ,;33= 2.06 (s, 3H); 2.35 (s, 3H); 5.69 (d, 1H);

6 = 1H); 7.29-7.50 (m 2H); 7.57-7.75 (m 3H)

75 83 A Q1 AbkinyBo Tk o (3. : 005)s: 4 2k Tiro-d.-
4%%g (AM+ 1+61'Fl)§fh¥g2:°4‘3215E31({ﬁ%1%&§m§?ﬁ3§1n5§}%£? %ﬁ’h%?“ééyd:m 4
Spyrimiglidy] 1-Q6pymidinecarbbnitile 2004/ 024700 PCT/ EP2003/ 009525
-85- Exanple 75 2-(2-Pyridinyl)inethyl

4- (4- cyanophenyl) - 6- net hyl - 2- oxo-1- .
[3-(trifluoronethyl)- CN

phenyl]-1, 2,3, 4-tetrahydro-5-pyri m di necarboxyl ate CN
I\ OONH HICNO ZI 5 CEEX a solution of 40.1
mg (0.1 mmol) of the conpoun anple 11 in 0.4 ni
dry di'nethyl fornmanm de arenqa 48.6 nmg (0.3 mmol)

N, N- car bonyl di i mi dazol e.

To a stirred solution of Example 3A (75 mg, 0.57 mmol) in tetrahydrofuran (5 ml) is
given 2,4-pentandione (57 mg, 0.57 mmol), N-[3-(trifluoromethyl)phenylJurea
(116 mg, 0.57 mmol) and polyphosphoric acid ethyl ester (200 mg) [freshly prepared
according to the procedure of Cava er al, J. Org. Chem. 34, 2665 (1969)]. The
reaction mixture is refluxed for 24 hours after which time the solution is diluted with
DMSO (2 ml) and puriﬁed.by preparative HPLC.
Yield: 101 mg (44% of th.)

" 'TH-NMR (200 MHz, DMSO0-dg): § = 2.02 (s, 3H); 2.24 (s, 3H); 5.54 (d, 1H); 7.52-
7.90 (m, 4H); 8.08 (d, 2H); 8.50 (d, 1H); 8.81 (s, 1H) ppm.
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15

CNO/ N1 ONH H3CN

allowing the reaction mxture to stand for one hour,
the reaction mxture is diluted 10 with water and

wezinazered with di chl oronmet hane. After dryi ng BET/BP2003/009525

magnesi um sulfate, the solvent is evaporated-off in
vacuo. To the residue are addgd to 0.5 m (2-

pyridi nyl')met hanol . The reaction mxture is stirred at
approx. 100C for 1 hour. After cooling, the reaction

' fied b [ HPLC I ;
KE&%M B L P e o ™ o

t {
N S LA Ak TR G e e Gk s L

Wdu?yl}mrp}@ﬂ%ecﬁboﬁtrﬂem n 10% A, 8 mn 10%A;, flow
rate 25 m/mn; wavel ength: 220 nm injection vol une:
approx. 550 |; nunber of injections: 1). The product
containing fractions are corrbbﬁfsd and concentrated in
vacuo. Yield: 17 ng (34.5% of t 20 Ms (El): mz =
493 (MtH) + 1H NWMR (300 MHz, DMB&d6): 5 = 2.1 (d, 3H);
5.15 (dd, 2H); 5.45. (d, 1H); (d, 1H); 7.3 (dd,
1H); 7.5-7.85 (m 9H); 8. 3% H; 8.5 (d, 2H ppm
WO 2004/ 024700 PCT/ EP2003/[J09525 -86- Exanple 76
2-(3-Pyridinyl)ethyl
4- (4- cyanophenyl) - meﬁhyl
)- phenyl]-1, 2, 3, 4- tetraplyeﬁ 0
/

ol

2 |ox

[ 3- (trlfl uor onet hyl
gy&

| m d| necar boxyl at e

CF

The enantiomers of Example 73 are separated by preparatlve HPLC on a chiral phase
[column KBD 8361 (chiral silica gel selector based on monomer N-methacryloyl-L-
leucine-l-menthylamide, ¢f. EP-A-379 917), 250 mm x 20 mm, eluent: ethyl acetate
— methano] — ethyl acetate, flow 25 ml/min, temperature 23°C, detection 254 nm].
'H-NMR (300 MHz, CDCls): & = 2.06 (s, 3H); 2.35 (s, 3H); 5.69 (d, 1H); 6.02 (d,
1H); 7.29-7.50 (m, 2H); 7.57-7.75 (m, 3H); 7.83 (dd, 1H); 8.74 (d, 1H) ppm.

MS (ESIpos): m/z = 401 (M+H)" '

[o]?° = +25.1° (8 = 589 nm, methanol, ¢ = 505 mg / 100 ml).



To a solution of 60.2 ng (0.15 mml) of the conpound
of Exanple 11 in 0.57 m dry dinethylformm de are
w@oaed24720 9 ng (0.45 mrol ) N, N-car bonyl di i m darcI/&P2003/009525

10

15

20

Rt
2004/ 024700 PCT/ EP2 095ﬁ_§P §
2-

After allowng the reaction mxture to stand for one
hour, the reaction m xture i 5 diluted 10 with water
and extracted with ethylacetate. After drying with
magnesi um sul fate, the solvent is evaporated off in
vacuo. To the residue are added 185 ng (1.5 mol)

1 dyl ) et hanol and 20 gl (0.27- mmol )

R R RSt ?ﬁiﬁ%%h #Eé St b v atedeed-

ngHehyI? 14,814-188 5-pyrifidi e purified by

preparatlve HPL (colunn Nucleo I 100-5 C 18
Nautilus 15 20 mmx 50 mm 5 gm soIvent~A:
acetonitrile, solvent B: water + Q. 1% form c acid,
gradient: 0 mn 10%A 2 mn 10% A "6 min 90% A, 7 mn
90% A, 7.1 mn 10% A, 8 mn 10% A flowrate 25
m/mn; wavel ength: 220 nm inj 4 gqn vol unme: appr ox.

550 |; nunber of injections: e pr oduct
contai ning fractions are conbi and concentrated in
vacuo. 20 Yield: 44 .80 N Pas LC- M5 (EI,

nmethod 5): mz = 50

'— 3. mn. WO
/Lgéarrpl e 77
4- (4- Cyanophenyl ) - 3, 6-di net Gxo0- X-[ 3- (trlfluorome
thyl)phenyl]-1, 2,3, 4- :
t et rahydr o- 5- pyri m di necar boxyl i

H3C NO k 5 6~CF3

To a solution of 40.1 mg (0.1 mmol) of the compound of Ekample 111in 0.4 ml dry
~dimethy1formamide are added 48.6 mg (0.3 mmol) N,N-carboﬁyldiimidazole. After
allowing the reaction mixture to stand for one hour, the reaction mixture is diluted
with water and extraéted with dichloromethane. After drying with magnesium
sulfate, the solvent is evaporated off in vacuo. To the residue are added to 0.5 ml @- -
pyridinyl)methanol. The reaction mixture is stirred at approx. 100°C for 1 hour. After
cooling, the reactioﬁ mixture is purified by preparative HPLC (column: Nucleosil

100-5 C 18 Nautilus 20 mm x 50 mm, 5 pm; solvent A: acetonitrile, solvent B: water

-+ 0.1% formic acid; gaﬁent: 0 min10% A, 2 min 10% A, 6 min 90% A, 7 min 90%

A, 7.1 min 10% A, 8 min 10% A; flow rate 25 ml/min; wavelength: 220 nm;
injection volume: approx. 550 pl; number of injections: 1). The product containing
fractions are combined and concentrated in vacuo.

Yield: 17 mg (34.5% of th.)

MS (ED): m/z = 493 (M+H)*

"H-NMR (300 MHz, DMSO-de): 8 = 2.1 (d, 3H); 5.15 (dd, 2H); 5.45 (d, 1H); 7.05
(d, 1H); 7.3 (dd, 1H); 7.5-7.85 (m, 9H); 8.35 (d, 1H); 8.5 (d, 2H) ppm.
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4.1 g (9.25 mol ) of Exanple 14 are dissolved in 100
m ethanol. To this solution 6.2 mM (27.6 mmol) of a

W@ doun24m of pot assi um hydroxide in water (25%@HEP2003/009525

wei ght) are added. The reaction mxture is allowed to

stand at roomtenperature for 18 hours. 10 Then

further 12.4 m (55.2 mol) oP a solution of potassium

hydroxi de in water (25% by wei ght) are added and the

reactlon m xture is stirred for 2 hours. The reaction
76s diluted with water and extracted three.

P e SR e S5 R AP0 Spmgty)-

WileRy1g11 (W4 4-t@eiyatoes-pyiimidih@sfboylateact is dried over
nagne3|un1sulfate and evaporated off in 15 vacuo. The

residue is purified by columm chromat.ography on silica
with cycl o- hexane/ethyl acetate ag, luent. Yield: 1.5
g (39%of th.) WM (El): mz = 416 N&Hﬁ+,1H-NMQ(300
MHz, DMSO-d6): S = 2.0 (s, 3H); &(s, 3H); 5.5 (d,

1H); 7.6-7.8 (m 20 6H); 7.9(d, 12.6 (s, 1H)

ppm WO 2004/ 02470 /EP20030 ) -88 I n anal ogy
to the procedure fpr anple 7; the follow ng
conmpounds are pre ure Starting

Yield Rt [mn] Mss No. rmtrlalls [:ﬁ}(method) [ MH] +
78 CN Exanple 11; 56.9 3.45 %r%?; AQ pyridnyl O/
methanol ( 0 X N H3C N O | 55679 EQanp|e 11; 61.1
3.38 (5) 459

CF,

To a solution of 60.2 mg (0.15 mmol) of the compound of Example 11 in 0.57 m] dry
dimethylformamide are added 72.9 mg (0.45 mmol) N,N-carbonyldiimidaque. After
allowing the reaction mixture to stand for one hour, the reaction mixture is diluted
with water and extracted with ethylécetate. After drying with magnesium sulfate, the
solvent is evaporated off in vacuo. To the residue are added 185 mg (1.5 mmol) 2-(3-
pyridyl)ethanol and 20 pl (0.27 mmol) triethylamine. The reaction mixture is stirred
for one hour at 100°C. Then the reaction mixture is diluted with 0.4 ml methanol,
filtered and purified by preparative HPLC (column: Nucleosil 100-5 C 18 Nautilus
20 mm x 50 mm, 5 um; solvent A: acetonitrile, solvent B: water + 0.1% formic acid;
gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min 90% A, 7.1 min 10% A,
8 min 10% A; flow rate 25 ml/min; wavelength: 220 nm; injection volume: approx.
550 pl; number of injections: 1). The product containing fractions are combined and
concentrated in vacuo. |

Yield: 44 mg (57.9% of th.) -

LC-MS (B, method 5): m/z = 507 (M+H)", R; = 3.19 min.
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2-hydroxy- O acetamide') H2N-r-~-O NH O H3C N~O \
CF3 80 CN Exanple 11; 80.9 3.5 (5) 487 41

wQ2iwazeosyet hyl CH (nmethyl)form 1 3 HyN,, ~O PCEHEPIHE3/009525

H3C NO6/ | \ CF3 81 CN Exanple 11; 56.2 3.44 (5) 487
4j 2-hydroxyethyl 0 H3Cy N_gH H3C NO ICF3 WO

2004/ 024700 PCT/ EP2003/ 00952? -89 Exanple Structure
Starting Yield Rt [mn] Mass No. materials [%
(methed) [ MrH + 82 CN Exanple 11; 45.8 2.87 (5) 496 \
ExampleV/l- | 4 CH3 O i mi dazol -5-yl)-

4-(4—Cyanopheny1)-3,6-d1methy1~2-oxo-1-[3-(triﬂu6romethy1)pheny1]-1,2,3,4-
tetrahydro-5-pyrimidinecarboxylic acid

CF,

4.1 g (9.25 mmol) of Example 14 are dissolved in 100 ml ethanol. To this solution
6.2 ml (27.6 mmol) of a solution of potassium hydroxide in water (25% by weight)
are added. The reaction mixture is allowed to stand at room temperature for 18 hours.
Then further 12.4 ml (55.2 mmol) of a solution of potassium hydroxide in water
(25% by weight) are added and the reaction mixture is stirred for 2 hours. The
reaction mixture is diluted with wﬁter and extracted three times with ethyl acetate.
The aqueous phase is acidified with 1 N hydrochloric acid and extracted with elth'yl
acetate. This last extract is dried over magnesium sulfate and evaporated off in
vacuo. The residue is purified by column chromatography on silica with cyclo-
hexane/ethyl acetate as eluent. |

Yield: 1.5 g (39% of th.)

MS (ED): m/z =416 (‘M+H)+

"H-NMR (300 MHz, DMSO-de): & = 2.0 (s, 3H); 28(s 3H),55(d 1H),76 7.8 (m,
6H); 7.9(d, 2H); 12.6 (s, 1H) ppm.



~met hanol " H3C N CF3 83 CN Exanple 11; 60.6 3.7 (5) 496

\ 2-(1H pyrazol O 1-yl)ethanol CN~-o NH H3C NO CF3
w@200ThEs@npl e 11; 67.1 3.48 (5) 497 \ 2-( 1H 1pQr/BP2003/009525

Otriazol-1-yl)- NI NH ethanol') H3C . NO CF3 85 CN

Exanpl e 11 56.1 3.98 (5) 488 g - hydroxyethyl O acetate

ol ... OH3C N. O CH3 CF3 2004/ 024700
PCT/ EP2003/ 009525 -90 Exarrpl e Structure Starting
Yield Rt [mn] Mss materlals[l% (et hod) [ MtH] +
In analogy to the procedure for Example 76, the following compounds are prepared:
Example Structure Starting Yield | R, [min] Mass
No. materials [%] | (method) | [M+H]"
78 A CN Example 11; | 56.9 | 3.45(5) 493
3-pyridinyl- ‘
' 0 methanol
= 0 NH
SRS
SN H,C N/&O

A,

Z
I

s ,
79 CN Example 11; 61.1 | 3.38(5) 459
A B 2-hydroxy-
e acetarnide”
’ Hsz/\ L
0 \ )
| 5 | |
H,C : :

N

>/—

o}

CF
80 Example 11; 80.9 35() 487
. - 2-hydroxyethyl-
‘;"Hs (methyl)form- '
N ) .
\/\O NH amide
5
81 Example 11; 56.2 | 3.44(5) 487
2-hydroxyethyl-
acetamide
NH
H.C N/g

@




86 CN Exanple 11; 34.6 2.9 (5) 502 2-(dinmethyl- CH3 O

/ am no)-2- H3C. N)O NH nethyl-I H3C CH3 H C N~O
w@e@panoho 3 4 CF3 87 CN Exanpl e 11; 54.8 2. 86P¢BEP208Y009525

3-(dinethyl- 0 am no)propanol H3C, N--"-"--"0O NH CH3

H3C N O b,"'CF3 88 CN Examplg 11; 56.2 2.86 (5) 500

2-(1- O pyrrolidinyl)- ON"~ONH ethanol H3C NO 6 \

CF3 89 CN Exanple 77; 58.9 3.36 (5) 522

0—ethano N+ CH3 O+ N_—H3C NO_

(2 nyuri dinavl
Example| ° ’ Structure = "Starfing Yield | R, [min] | Mass
No. ‘ materials [%] | (method) | [M+H]"
82 CN Example 11; | 45.8 2.87 (5) 496
(1-methyl-1H-
(‘;H3 0o imidazol-5-yl)-
N o NH methanol”
W LK |
HC™ N7 YO
CF,
83 CN Example 11; 60.6 3.7(5) 496
, 2-(1H-pyrazol-
C,;j 0 1-yDethanol
NN
~"o | NH .
H,C N’go
f CF,
84 - CN Example 11; | 67.1 | 348(5) | 497
‘ 2-(1H-1,2,4-
y /§r?| o) triazol-1-yl)-
\\/N\/\O NH ethanol?
|
H,C” N’g o)
f CF,
85 CN Example 11, | 56.1 | 3.98 (5) 488
2-hydroxyethyl
0 acetate
o)
C NH
T
r H,c” N7 TO
- CFy




CF3 WO 2004/ 024700 PCT/ EP2003/ 009525 -91 Exanple
Structure Starting Yield Rt [mn] Mass No. materials

wo Ho4pmeddhod) [ MFH]' 90 CN Exanple 77; 61.9 3PGHEPH)3/009525
507 (3-pyridinyl)- O methanol N ICH3 N H3C N O 1CF3
91 CN Exanple 77; 53.6 3.54 (dp). 473 2- hydroxy-
acetam del) H2N~o0 ICH3 O 4- H3 CNO 9 ZIiiL CF3 92
CN Exarrpl e 77; 54.6 3.68 (5) 501 2- hydroxyet hyl- CH O

etk )'Fnrm’) Ll\ll\L. ﬂl\‘! CHS mr~|a
Erxampi"e "Structute ' Startmg Yield | R; [min] Mass
No. materials [%] | (method) | [M+H]
86 CN Example 11; | 34.6 | 2.9 (5) 502
2-(dimethyl-
C|)H3 0 amino)-2-
N
HC™ 0 e methyl-1-
) ‘H,C CH
S o N /&O propanol
4 CFa
87 - CN Example 11; | 548 | 2.86(5) | 487
3-(dimethyl-
0 amino)propanol
H.C.
3 l}l/\/\o | NH
CH
$ H,C” N’go
<l
88 CN Example 11; 56.2 2.86 (5) 500
2(1-
O 0 pyrrolidinyl)-
N
~" o | NH ethanol
H,C N/&O
Q.
89 CN Example 77; 589 | 3.36(5) 522
2-(3-pyridinyl)-
= | o) ethanol
N
X oY, N |
H,C N/&O
CF,




H3C N O CF3 93 CN Exanple 77, 66.6 3.59 (5) 501

2- hydr oxyet hyl -

0 acetam de '

H3CyN, _, , -

,», O NCH3 H3C

WORe4/004706" CF3 WO 2004/ 024700 PCT/ EP2003/ 00952BCT/ERD03/009525

Exanpl e Structure Starting Yield Rt [mn] Mss
materials [%4 (nmethod) [MrH_ 97 94 CN Exanple 77; 34.0

3.02 (5) 510 (1-nethyl-1H O imdazol-5-yl)-

N. CH3 et hanol '

~1 L. O4(EN AN

2_ (44

A=zl |

vl )t

No.

H3C N O

N H3C N O 2 CF3 95 CN Exanple 77;

5)No5 11

BN e’ Hec Y

1 \
T \ o~ \.Llr
U CrF3 96

AWA'
T

1%
9

Z

Elexii o

materials |

[%]

y eIy ) Rglminlg

hanaol

(method)

A Mass
[M+H]

90

CN

Example 77;
(3-pyridiny)-

methanol

61.9

3.64 (5)

507

91

2-hydroxy-

acetamide

Example 77,

53.6

3.54 (5)

473

92

Example 77;
2-hydroxyethyl-

amide

_ (methyl)form-

54.6

3.68 (5)

501

93

Example 77;

acetamide

2-hydroxyethyl- ‘

. 66.6

3.59 (5)

501




2-(1H1,2,4- N-, triazol
et hanol
W@ 20205970602 2- hydr oxyet hyl
H3C N O
Exanpl e Structure Starting Yi

materials [9%4 (nmethod) [MtH +

_1_y|)_

"N~ N=~O NCH3
") H3C Nik, O E24 CF3 97 CN Exanple 77; 53.2

0 acetate O N. CHECT/EP08009525

s \ CF3 WD 2004/ 024700 PCT/ EP2003/ 009525
®ld R [mn]
98 CN Exanrple 77; 25.9

Mass No.

-93

3.02(5) 516 411 2-(dinethyl- CH3 am no) - H 3CO CH3
et hu | LIQC f‘LI’D H f‘ N h nr nno nl PEQ 09 C J
BMHd 77; 50, CBGE (5) 502 | 5 CHVHER hy| Ve | Rolmnl | Vi
AmMNwo) pr opanol materials [%] | (method) | [M-+H]*
94 Example 77; 340 | 3.02(5 510
(1-methyl-1H-
) H3C\2 imidazpl-S-yl)-
N o methanol?
<\ ]/\
N
2
95 CN Example 77; 61.5 | 3.91(5) 510
2-(1H-pyrazol-
ﬁ 1-yDethanol
\Y
N’N\/\O l N/CHa
H,C N/J%O
CF,
96 CN Example 77; 71.8 | 3.64(5) 511
2-(1H-1,2,4-
<N§\ triazol-1-yl)-
\N’N\/\o T N/CHa ethanol?
H,C N’J*o
F;24 CF3
97 CN Example 77; | 53.2 | 4.12(5) 502
2-hydroxyethyl ' .
0 acetate
0]
YO .
CH, O
¢ H,C N"go
5 CF,




H3C,NO N CH3 CH3 H3C N0 CF3 100 CN Exanple 77; 55.9
2.98 (5) 514 2-(1- 2 pyrrolidinyl)- ONO N I CH3 et hanol
wWO@4M400 CF3 101 CN Exanple 77; 67.1 3.91 (5pCBHBIF2003/009525
(2-pyridinyl)- O methanol O NICH3 iN H3C N O b,'CF

Tin this case the al cohol usef is a solid and the
reaction is conducted in the presence of 0.4 m DVF WO
2004/ 024700 PCT/ EP2003/ 009525 -94- [Exanple 102 Et hyI

1 (A o gnnphan\ll\ 1-(3-5-diechloronhemrd)-6-pmethyvl -

DERmpIes "4 "t ot r akSIHEBYE 5- pyr i mi li netaiboxy | Fdd OB ["6143 Mass

No. materials [%] | (method) | [M-+H]"

98 CN Example 77; 259 | 3.02(5) 516

‘ 2-(dimethyl-
CH, 0 amino)-2-

HSC’N o N/CHS methyl-1-

H.C CH | ]
TN NAO propazo

99 CN Example 77; 54.6 | 2.98(5) 502
3-(dimethyl-

amino)propanol

Example 77; 559 | 2.98(5) 514
2-(1-
pyrrolidinyl)-

100

ethanol

101 Example 77; 67.1 | 3.91(5) 507

(2-pyridinyl)-

methanol

CF,

Y in this case the alcohol used is a solid and the reaction is conducted in the presence
of 0.4 ml DMF '
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\O/ OH3ICNQ 50a d Under argon, 30.8 ng (0.15
mmol ) N- (3, 5-di chl orophenyl )urea are stirred together

wWowaoh/ 03808 ng (0.3 nmol ) 4-fornyl benzonitril e, PGPERIYP03/009525
-(0.3 Mol ) ethyl 3-oxo- butanoate and 90 ny

trimethyl silyl pol yphosphat e _igD;_O- 5 m dioxan at 80C -
for 4 10 hours. After adding a small anount of DMSO
the reaction mxture is filtered and purified by
preparative HPLC (col um: ‘Agil ent Zorbax Extend C18 20
mmx 50 mm 5 m solvent A acetonitrile, solvent B:

}t{er it % 1% conc. ag. ammnia; gradient: 0 mni 10%
M—nl—%, 0% A, 6 mn 90%A, 7 min 90%A 7.1 min 10%
PRthyB mmcg&%ﬁényupm,S@Iﬂ&épﬁ&&glmme&@mlﬁegﬁ,ﬂa,42@9ahydm-
nm injection volune: approx.” 15500 |; “nunber "of
i hppomidnecarbbrylafhe product containing fractions are
conbi ned and concentr at ed ind&gcuo. Yield: 38.1 ng
(59% of th.) LC-Ms (El, methodj7): mlz = 431 (M+H) +,

Rt = 4.14 nmin. WO 2004/ (84170 / EP2003/ 009525 - 95-
Exanpl e 103 Et hyl 3

6- met hyl - 4- (3- ni t rophenyN < 2
)phenyl]-1,2,3,4-tetra- h
CH3 NOS O NH H3C NO 6~

1-[3-(trifluoromethyl
- pyri m di necar boxyl at e
H

Under argon, 30.8 mg (0.15 mmol) N-(3,5-dichlorophenyl)urea are stirred together
with 39.3 mg (0.3 mmol) 4-formylbenzonitrile, 39 mg (0.3 mmol) -ethyl 3-oxo-
butanoate and 90 mg trimethylsilylpolyphosphate in 0.5 ml dioxan at 80°C for 4
hours. After adding a small amount of DMSO, the reaction mixture is filtered and
purified by preparative HPLC (column: Agilent Zorbax Extend C18 20 mm x
50 mm, 5 um; solvent A: acetonitrile, solvent B: water + 0.1% conc. aq. ammonia;
gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min 90% A, 7.1 min 10% A,
8 min 10% A; flow rate 25 ml/min; wavelength: 220 nm; injection volume: approx.
500 pl; number of injections: 1). The product containing fractions are combined and
concentrated in vacuo.

Yield: 38.1 mg (59% of th.)

LC-MS (EL method 7): m/z = 431 (M+H)", R; = 4.14 min.
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30.6 ng (0.15 mmol) N-[3-(trifluoromethyl)phenyl]urea
are. shaken together with 45.3 ng (0.3 mmol)

w@200kne4obenzal dehyde, 39 ng (0.3 mmol ) ethyl PCT/EP2003/009525

3- oxobut anoate and 90 ng pol yphosphoric acid ethyl
ester [freshly prepared accq%gtng to the 10 procedure
of Cava et al., J. Og. Chem "34, 2665 (1969)] in 0.5
m dioxan and 0.1 mM DWW at 80C for 18 hours. After
addi ng. 200 gl DMF, the reaction mxture is filtered
i2%ed by preparative HPLC (col umm: Nucl eosi

1,60~ ], 5 l.ven :
D e et e 2 B R PR 2.4t
Ohiyaigld -8 yirimiQinet 4¥b atd, .2 mn - 10% A 6 mn 90% A, 7
m}ﬁﬂ%og}iA, 7.1 m%;@}%/O%A, 8 mn 15 10% A; flow rate 25
m/mn; wavel ength: 220 nrri; injection vol une:

approx. 800 |; nunber of injecti RS 1). The product
contai ning fractions ar@H%oio Red add con- centrated
in vacuo. Yield: 34 ng {50.{ ) th.) LC M (EI,
method 6): nlz = 450 (MHHpH+, R = 3.94 min. 20 WO
2004/ 024700 PCT/ EP2003/ 00 -96 In analogy to the
procedure for Exanple ) e~Nel | ow ng conpounds are
prepared: Exanple Structurg Starting Yield Rt [mn]
Mass No. materials [% H(® R bMtH + 104 C1
N-(3-nitro- 70.5 3.65 (6§’ 417 CH3 phenyl)urea; 0 /
4-chl or obenz- 0 NHal dehyde; I H3C N~j p

3- oxobut anoate NO2 3-nitro 3 3.61 (6) 427
CF,

30.6 mg (0.15 mmol) N—[3-(tn'ﬂuqromethyl)phenyl]urea are. shaken together with
45.3 mg (0.3 mmol) 3-nitrobenzaldehyde, 39 mg (0.3 mmol) ethyl 3-oxobutanoate
and 90 mg polyphosphoric acid ethyl ester [freshly prepared according to the
pfocedure of Cava et al., J. Org. Chem. 34, 2665 (1969)] in 0.5 ml dioxan and 0.1 ml
DMEF at 80°C for 18 hours. After adding 200 pl DMF, the reaction mixture ié filtered
and purified by preparative HPLC (column: Nucleosil 100-5 C 18 Nautilus 20 mm x
50 mm, 5 pm; solvent A: acetonitrile, solvent B: water + 0.1% formic acid;‘ gradient:
O min 10% A, 2 min 10% A, 6 min 90% A, 7 min 90% A, 7.1 min 10% A, 8 min
10% A,; flow rate 25 ml/min; wavelength: 220 nm; injection volume: approx. 800 pl;
number of injections: 1). The product containing fractions are combined and con-
centrated in vacuo. |

Yield: 34 mg (50.4% of th.)

LC-MS (EIL method 6): m/z = 450 (M+H)*, R, = 3.94 min.



105 Cqgl NO2
al dehyde;

W(NZ((03/0214700 o-

[/ 4-fl uor obenz-

N G2 107 Br

phenyl ) ur ea;

et hyl

N-( I
H3C N O 3-ox
56.8 3.63 (6) 400
O NN HO et hyl
N-(3-nitro-

69.5
O 4-bronobbenz- é%l

H3C N-~- -0 3-oxobut anoat e
PCT/ EP2003/ 009525

4nenelogy

-97- Exawg
Hopsergacsus forErapple

) phenyl ]-1, 2, 3, 4-t et rahydr o-

aci d 2-cyanoet hyl

ester

phenyl ) urea;

3-ni trobenz-
obut anoate NO2 1

CH3 |

02 (5) 461 CH3

H al dehyde;
~hDZ WO 2004/ 024
Ie 108 .

O

06 F

et hyl
700

\ phenyl hair/BB2008009525
H3C N HO 3- oxobut anoat e

83dha fallpwing ¢drpasndsresetpypared:

pyrim di ne-5-carb

CN O NC, ,-~ONH

oxylic

Example
No.

Structure

Yield
[“%]

Starting

materials

R [min]
(method)

Mass
[M+H]

104

—
I
5

O
zZ
I

b

(o]
=z
O

N-(3-nitro- 70.5
phenyl)urea;
4-chlorobenz-

aldehyde; ethyl

3-oxobutanoate

3.65 (6)

417

105

NO
CH, 2

(@)
Z
T

-

4

[¢]
Z ()
O

N-(3-nitro- 81.3
phenylurea;
3-nitrobenz-

aldehyde; ethyl

3-oxobutanoate

3.61 (6)

427

106

o

F o /2
Q (O
Z il
z
"EI
' ny

N-(3-nitro- 56.8
phenyl)urea;
4-fluorobenz-

aldehyde; ethyl

3-oxobutanoate

3.63 (6)

400

107

Q Q—
pd
O

(@) 9]
Z
I

-

O
=z
O

N-(3-nitro- 69.5
phenyljurea;
4-bromobenz-
aldehyde; ethyl

3-oxobutanoate

4.02 (5)

461
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H3C NO 6~CF3 5 9.8.7 g (48.3 mmvol)
N-[3-(trifluoronethyl)phenyl]urea, 12.68 g (96.68

wOonmi24400 cyanobenzal dehyde, 15 g (96. 68 mmuol ) PCT/EP2003/009525

(2-cyanoet hyl) 3-oxobutanoate and 37.5 ¢
pol yphosphoric acid ethyl estgr are suspended in 250
m of THF. The m xture is 10°stirred at reflux for 18
hours. After cooling down to roomtenperature, the
solvent is renoved in vacuo and the residue is

y col umm chromat ography on silica wth

R RN S (e L P
SpPrimidir-5-Barbaklic Aid%- éiﬁno&h'jrl ester4 (d, 15 1H);-7.6

(m 4H); 7.7 (m 2H,; 7.9 (m 2H),; 8.5 (d, 1H ppm WO
2004/ 024700 PCT/ EP2003/ 009525 -98- Exanple 109 :

4- (4- Cyanophenyl ) - 6- et hyl - 2- oxo C:JN[?’ (trifluoronethyl

.)phenyl ]1-1, 2, 3, 4-tetrahydro- pyrij di ne-5-carbonitrile

CN NC H3C N O 5 CF3 0.609 g
70 are dissolved in 60 mM THE
(met hoxycar bonyl sul f anmoyl ) -t rq
are added. The reaction n1xt
tenperature for 1 hdlk
vacuo and the residue is p P
chromat ography on silica wt Q{J
di chl or onet hane/ met hanol i %%r ed) as %Iuent

CF,

9.87 g (48.3 mmol) N—[3—(triﬂuorométhyl)phenyl]uréa, 12.68 g (96.68 mmol) 4-
cyanobenzaldehyde, 15 g (96.68 mmol) (2-cyanoethyl) 3-oxobutanoate and 37.5 g
polyphosphoric acid ethyl ester are suspended in 250 nﬂ of THF. .The" mixture is
stirred at reflux for 18 hours. After cooling down to room temperature, the solvent is
removed in vacuo and the residue is purified by column chromatography on silica
with cyclohexane/ethyl acetate as elueﬁt.

Yield: 25 g (100% of th.) .

"H-NMR (200 MHz, DMSO-dg): & = 2.1 (s, 3H); 2.8 (m, 2H); 4.2 (m, 2H); 5.4 (d,
1H); 7.6 (m, 4H); 7.7 (m, 2H); 7.9 (m, 2H); 8.5 (4, 1H) ppm.
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Yield: 249 ng (43% of th.) 1H NWR (300 MHz, DMSO d6):
S1.8 (s, 3H; 54 (d, 1H); 7.7 (m 4H); 7.8 (m 2H);

wW@2@40m702H), 8.4 (d, 1H) ppm 15 WD 2004/ 024 7B0OI/EP2003/009525

PCT/ EP2003/ 009525 -99- Exanple 110 Et hyl

6- met hyl - 4- (4-ni trophenyl ) - 2-qgx0- 1-[ 3- (tri f | uor onet hyl
)phenyl]-1,2,3,4-tetra- hydropyri m di ne-5-carboxyl ate
N2 OH3COI NH H3C NO CF3 5 7.84 g (38.4 mvol)

BE 3-(trjifluoronethyl)phenyl]urea, 5.81 g (38.4 mmol)
Ml enzal dehyde, 5.0 g (38.4 mol) et hyl

3 I " ' thyl

eV AT e 158 Ry B A Y ety
spyrimidthead-cardbhitrtidlef or 18 hours. After cooling down to
roomtenperature, the solvent is renoved in vacuo and

10 the residue is purified by colum chromat ography on
silica wth toluene/ethyl aceggte as eluent. Yield:

8.75 g (51 %of th.) "H NWVR (200 MHz, DMSO-d6): 5 =

1.1 (t, 3H,; 2.1 (s, 3H), 4 2H); 5.4 (d, 1H);
7.5-7.8 (m 6H; 83 (m 2 5 (d, 1H ppm 15 WO

2004/ 024700 PCT/ EP2003/ 0095 '

NC

H

N
H,C N/J§

CF,

- 0.609 g (1.52 mmol) of Example 70 are dissolved in 60 ml THF and 1.24 g

(12.93 mmol) (methoxycarbonylsulfamoyl)-triethylammonium-N-betaine are added.
The reaction mixture is stirred at room temperature for 1 hour, the soivent is removed
in vacuo and the residue is purified by column chromatography on silica with
dichloromethane/methanol mixtures as eluent. ‘

Yield: 249 mg (43% of th.)
"H-NMR (300 MHz, DMSO-dg): 6 ='1.8 (s, 3H); 5.4 (d, 1H); 7.7 (m, 4H); 7.8 (m,
2H); 8.0 (m, 2H), 8.4 (d, 1H) pprm. | |
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-100- Exanple 111

5- Acetyl - 6- net hyl - 4- (4-ni trophenyl )-2-o0xo0-1-[3-(triflu

wo@e@aee4190 ) phenyl ] - 1, 2, 3, 4- tetrahydropyri m di PEI/EERD03/@I525

H3C H3C NO CG~CF3 5 0.407 g (2.0 mmol)
N-[3-(trifluoromet hyl)phenyl_]ég_ea, 0.302 g (2.0 mmol)

4-nitro- benzal dehyde, 0.2 g (2.0 mmol)

2, 4- pent anedi one and 0.4 g pol yphosphoric acid ethyl

ester are suspended in 20 m of THE The mixture is
séﬁi&&&iiiﬁ reflux for 18 hours. After cooling down to

r r I ve vac ,
e By D L SRR BB S
shydremyrishidmecs cdrbheaae/ et hyl acetate as el uent.

Yield: 0.302 g (36%of th.) "H NMR (200 MHz, DMSO d6):

6 = 2.0 (s, 3H); 2.2 (s, 311); 5N&,(d, 1H); 7.5-7.8

(m 6H; 8.3 (m 2H); 85 (d, 1 ppm 15 WO

2004/ 024700 PCT/ EP2003/ 009525 M1 C. Operative
exanpl es rel ating to pharnmaceu
conpounds according to the i®venlion can be converted
into pharmaceutical 5 p&%g. iapns as follows: Tabl et

7.84 g (38.4 mmol) N-[3-(trifluoromethyl)phenyljurea, 5.81 g (38.4 mmol) 4-nitro-

- benzaldehyde, 5.0 g (38.4 mmol) ethyl 3-oxobutanoate and 15 g polyphosphoﬁc acid

ethyl ester are suspended in 100 ml of THF. The mixture is stirred at reflux for 18

hours. After cooling down to room temperature, the solvent is removed in vacuo and

~ the residue is purified by column chromatography on silica with toluene/ethyl acetate

as eluent.

Yield: 8.75 g (51% of th.)

"H-NMR (200 MHz, DMSO-dg): 6 = 1.1 (f, 3H); 2.1 (s, 3H); 4.0 (m, 2H); 5.4 (4,
1H); 7.5-7.8 (m, 6H); 8.3 (m, 2H); 8.5 (d, 1H) ppm.



10

15

- of 100 ng of the conpound ace

Conmposition 10 100 ng of the conpound of Exanple 1,
50 ng of | actose (nonohydrate), 50 ng of nmmize starch

w@ patiozesy) 10 ng of pol yvinyl pyrrolidone (PVP RSI/EPnsN9s25

BASF, Ludw gshafen, Germany) and 2 ng of magnesi um
stearate. Tablet weight 212_ di aneter 8 mm
curvature radius 12 nm 15 Preparation The nixture
of active component, |actose and starch is granul ated
with a 5%sol ution (mm of the PVP in water. After
granules are mxed with magnesium 20

e r?}% Al Bl R B S RO 1204

Tﬂ&ﬁahmbﬂ}rﬁﬁdﬁﬁr ce applied is typically 15 kN. Orally
adm ni strabl e suspension 25 Conposition 1000 ng of

t he- conpound of Exanple 1, 10000y of ethanol (96%,
400 ng of Rhodigel (xanthan from FMC,

Pennsyl vani a, USA) and 99 ¢ Vat er. 30 A.single dose

is provided by 10 ml of ¥uspensi on. WO

2004/ 024700 PCT/ EP2003/ 009X -102- Preparation The
Rhodi gel is suspended Hglet hgnol'Nind the active
conmponent is added to the Sllsuspension. The water ‘is
added with stirring. StiHg&ng Ns ¢Ontinued for about

6h until the swelling of the odigel is conplete. WO

2004/ 024700 PCT/ EP2003/ 00952 03-

CF,

0.407 g (2.0 mmol) N—[3—(triﬂuoromethy1)phenyl]urea, 0.302 g (2.0 mmol) 4-nitro-
benzaldehyde, 0.2 g (2.0 mmol) 2,4-pentanedione and 0.4 g polyphosphoric acid

. ethyl ester are suspended in 20 ml of THF. The mixture is stirred at reflux for 18

‘hours. After cooling down to room temperature, the solvent is removed in vacuo and
the residue is purified by column chromatography on silica with cyclohexane/ethyl
acetate as eluent.

Yield: 0.302 g (36% of th.)

"H-NMR (200 MHz, DMSO-dg): 6 = 2.0 (s, 3H); 2.2 (s, 3H); 5.5 (d, 1H); 7.5-7.8 (m,
6H); 8.3 (m, 2H); 8.5 (d, 1H) ppm.
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W claim1. Conpounds of the general fornmula (1) R2
RL, ARAINRG R6NO Y1 VY57 Y 3Y.14 R5 wherein

wo\200ep2438€Nt S an aryl or heteroaryl ring, 10 RICT/RR2085e)9525

R3 i ndependently from each other represent hydrogen,
hal ogen, nitro, cyano,- Cl:{&al kyl, hydroxy or
Cl- C6- al koxy, wherein O -C6- al kyl and Cl-C6-al koxy
can be further substituted with one to three
identical or different radicals selected fromthe
group consisting of halogen hydr oxy and

.'04' 1tive ) | cor osmg%_
alkoxycarbonyl Cl CB alkenoxycarbonyl
droxycar onyI am no- carbonyl, nono-

or
hecqorepeuak pPooRiing darthe ﬁwentlee @R ReafQAvaRFhanto pharmacentical
l,gar bonyl , heteroaryl carbonyl,
ﬁgégggﬁééﬁéﬁ%gﬁﬁonyl. 20 heteroaryl, heterocyclyl or
cyano, wherein Cl-C6-al kyl car bonyl,
Cl - C6- al koxycar bonyl, nobno- and
t C4- al kyl am nocarbonyl can be further
substituted with one to three identical or different
radi cal s

Composition

100 mg of the compound of Example 1, 50 mg of lactose (monohydrate), 50 mg of

‘maize starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASF,

Ludwigshafen, Germany) and 2 mg of magnesium stearate.

Tablet weight 212 mg, diameter 8 mm, curvature radius 12 mm.

Preparation

The mixture of active component, lactose and starch is granulated with a 5% solution
(m/m) of the PVP in water. After drying, the granules are mixed with magnesium
stearate for 5 min. This mixture is moulded using a customary tablet press (tablet

format, see above). The moulding force applied is.typically 15 kN.

Orally administrable suspension

Compesition

1000 mg of the compound of Example 1, 1000 mg of ethanol (96%), 400 mg of
Rhodigel (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

A single dose of 100 mg of the compound according to the invention is provided by

10 ml of oral suspension.



sel ected fromthe group consisting of

C3- Cg-cycl oal kyl, hydroxy, WO 2004/024700
weEamABRP0D3/ 009525 - 104 Cl- C4-al koxy, PCT/EP2003/009525

C - C4- al koxycar bonyl, hydroxycar bonyl, am no-

car bonyl, nono- and di- Cl- C41@ kyl ami nocar bonyl,

d -4-al kyl - carbonyl am no,

(Cl- C4- al kyl carbonyl ) -d - C4- al kyl am no, cyan, am no,

nono- and di-C -.C4-al kyl am no, heteroaryl, .

heterocyclyl and 5 tri-(Cl-C6-al kyl)-silyl, and

ViyesBhtibhet er oar yl car bonyl, heterocyclyl - carbonyl,

h@?irﬁaryl and heterocyclyl can be further substituted

with Cl-C4-alkyl, R5 represents Cl-C4-alkyl, mhlch

n stitute th _one to. three, i denti ca
%gﬁgﬁse rléoﬁlué%ﬁ“g @” &iang! R e A SRIBPUTGHS Fssﬁﬁlq'?é to the
Osfuspéﬁﬁ’ll ?g% whigf {Oded %mcélrﬁﬁg @%%m;,% c%itlﬁ{l&ffoq)%out 6h until
kyl'thio,  am no, nono-

dhesﬁdﬁﬁgafm&mawﬂqmlmanytmmmno hydr oxycar bonyl ,

Cl- C6- al koxycar bonyl and the radica

--OCl-C4-al kyl -O-C1-C4-al kYl; 15 or R5 represents

am no, R6 represents hydrogen, d-C6-al kyl, fonnyl,

am nocar bonyl, nono- or 20 : :

di - C1- &4- al kyl am nocar bonyl , ‘C3- C8-cycl oal kyl car bonyl

d - C6-al kyl - carbonyl, C 1-C6-al koxycarbonyl, N(C

1- C4- al kyl sul fonyl ) -am no- carbonyl,

N- (Cl - C4- al kyl sul fonyl ) -N-(Cl1- C4-al kyl ) -am nocar bonyl ,

heteroaryl, heterocyclyl, heteroaryl carbonyl or

het er ocycl yl carbonyl, wherein Cl-C6-al kyl, nono- and

di - C1- C4- al kyl am nocar bonyl, Cl-C6 25 al kyl carbonyl ,

Cl- C6- al koxycar bonyl, heteroaryl and heterocyclyl can

be substituted with one to three identical or

different radicals selected fromthe group consisting

of aryl, heteroaryl, hydroxy, d -C4-alkoxy,
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hydr oxycar bonyl , Cl1-C6-al koxycar bonyl, am nocar bonyl ,
nmono- and di - Cl- C4- al kyl am nocar bonyl, am no, nono-

W@na4a247@1- C4- al kyl 30 ami no, Cl-C4-al kyl car borg1/8P3008009525

tri-(Cl-C6-al kyl)-silyl, cyano, WD 2004/ 024700
PCT/ EP2003/ 009525 -105 nonoq1gpsnd .
di -d - 4- al kyl am no-d - C4- al kyl am nocar bonyl, Ci1-C4-

- al koxy- Cl1- C4- al kyl am nocar bonyl and hal ogen, or 5 R6

r;ﬁgrgsents a noiety of the formula O O O 6A or OH2)
M 10 R6A is selected fromthe group consisting
of hydrogen and C1-C6- alkyl, and n represents an
integer of 1 or 2, 15 R7 represents hal ogen, nitro,
cl.ano, C@tp@tdabkihe gehgrdl foxyular()C1l- C6- al koxy, wherein
d - C6-al kyl and Ci1-C6-al koxy can be further sub-
stituted wth one to three identical or. different
radicals selected from tle group consisting of

hal ogen, hydroxy and Cl-G4-allcoxy, 20 and Y1, Y2,

Y3, Y4 and Y5 independfrom each ot her represent

CH or N, wherein tRe- gontains either 0, 1 or 2
nitrogen atomns, 25

wherein
A represents an aryl or heteroaryl ring,

'R!, R? and R? independently from each other represent hydrogen, halogen,
nitro, cyano, Cy-Cg-alkyl, hydroxy or C;-Cs-alkoxy, wherein C;-Ce-
alkyl and C;-C¢-alkoxy can be further substituted with one to three
identical or different radicals selected from the group consisting of

halogen, hydroxy and C;-Cs-alkoxy,

R* represents  trifluoromethylcarbonyl, C;-Cg-alkylcarbonyl, C;-Cs-
alkoxycarbonyl, C;-Cs-alkenoxycarbonyl, hydroxycarbonyl, amino-
carbonyl, mono- or di-Cl—C4—a1kylaminocarbony1, Cs-Cyp-arylamino-
carbonyl, arylcarbonyl, heteroarylcarbonyl, heterocyclylcarbonyl,
heteroaryl, heterocyclyl or cyano, wherein C;-Cg-alkylcarbonyl,
C1-Cs-alkoxycarbonyl, mono- and di-C;-Cy-alkylaminocarbonyl can
be further substituted with one to three identical or different radicals
selected from the group comsisting of Cs;-Cs-cycloalkyl, hydroxy,
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and their salts, hydrates and/or solvates and their
tautoneric forns. 2. Conpounds of general fornmula (1)

waewenzi7ng to Caiml, wherein WO 2004/ 024700 PCT/EP2003/009525

PCT/ EP2003/ 009525 - 106 A represents an aryl or
heteroaryl ring, Rl, R2 and -84 i ndependently from each
ot her represent hydrogen halogen 5 nitro, cyano,

Cl- C6-al kyl, hydroxy or Cl-C6-al koxy, wherein Cl-C6-
al kyl and Cl- C6- al koxy can be further substituted with ,
one to thr der-Ca-akaxy.calCrés-alkpayembanyly adiydmxs'cgéo@)dx edmino-

C17 G-l koot iy dad i CRC A E Ry - atin

Gi - C6- al koxxesmpRimtho, Cxc@@4-amkﬁ@ﬁwﬁcp@lmhqylmmo cyaro,
hydr oxycar bonyl , am nocarbonyl, nono- or di-

d-c4-al kylaéliﬁlﬂo@&n@roﬁ}d dl—@BC@aBCymhanhﬂmalyﬂxohﬁyérpcyclyl and

L L e ——

a - Ce- al ky|&ﬁfo‘ﬁ?ﬂ)ﬂetergryl%ﬁcﬁhé’t%ﬁﬁﬁ%lb%%e AP suldkRtited with

di 15 G - C4-al kyl am nocar bonyl can be further

subst it ut ed“wmfthlkyhe to three identical or different
radi cal s selected fromthe group consisting of

C3- C8-cycl oal kyl , hydroxy, G -C4-al koxy,

Cl- CA-Rd koxy @Sél@snﬁlqc‘;ha\ﬂcyldWaﬁpgg)ﬁhbsumted with one to three
am nocar bony mono- and “di - C1- C4- al kyl am no-

car bonyl , @ﬁemahbkyiifwcmGnﬁicalm selected nfiroro, thatgmup amubisting of

- Cl1- C4- al kyl a r
tr| (Cl- 06%15?1‘%%9'}1) h§a} Cgséq'@%%%eﬁr?e @TK KJVT qkylthlo
whi ch can hgnigs! )
or different r a(kj}lﬁ%ﬂ{l:l(f s%ggheé %%?%Iﬁwﬁ?%w%mﬂodﬁpmog{%arbonﬂ
consi st i ng ©fCs-alkbxyparhontyl/ahrdahy radisl - GB—CaI-(R@adyyl-O C;-Cy-alkyl,
Cl- C6- al kenoxy, Cl1-C6-al kylthio, 25 am no, nopne- and
di - C1- C6- al kyl ami no, aryl am no, hydroxycarbonyl,
Cl- C6-@l koxycar bonyl and the radical
-O Cl- ¢4- al kyl - O C1- C4- al kyl ,

R® represents amino,

RS represents hydrogen, C;-Cg-alkyl, formyl, aminocarbonyl, mono- or
di-C;-C;-alkylaminocarbonyl, C;-Cs-cycloalkylcarbonyl, C;-Cg-alkyl-
carbonyl, C;-Cg-alkoxycarbonyl, N-(C;-Cs-alkylsulfonyl)-amino-
carbonyl, ° N-(C;-Cs-alkylsulfonyl)-N-(C;-C;-alkyl)-aminocarbony],
heteroaryl, heterocyclyl, heteroarylcarbonyl or heterocyclylcarbonyl,

" wherein C;-Ce-alkyl, mono- and di-C;-Cs-alkylaminocarbonyl, C;-Ce-
alkylcarbonyl, C;-Cg-alkoxycarbonyl, heteroaryl and heterocyclyl can
be substituted with one to three identical or different radicals selected
from the group consisting of aryl, heteroaryl, hydroxy, C;-C4-alkoxy,
hydroxycarbonyl, C;-Cs-alkoxycarbonyl, aminocarbonyl, mono- and
di-C;-Cs-alkylaminocarbonyl, amino, mono- and di-C;-Cs-alkyl-

“amino, C;-Cy-alkylcarbonylamino, tri-(C;-Cg-alkyl)-silyl, cyano,
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25

or 30 R5 represents am no, WD 2004/024700
PCT/ EP2003/ 009525 -107 R6 represents hydrogen,

W(ﬁzoo@@zaﬂb(kyl formyl, am nocarbonyl, nono- or PCT/EP2003/009525

di -d - C4-al kyI am nocar bonyl , C3-C8-cycl oal kyl car bonyl ,
Cl1- C6- al kyl - carbonyl, Ci- C61 koxycar bonyi ,
N-(C - C4-al kyl sul fonyl ) - am no-"~ car bonyl ,
N- ( Cl- C4- al kyl sul fonyl ) - N- (Cl- C4- al kyl ) - am nocar bonyl ,
5 heteroaryl, heterocycM% het eroaryl carbonyl or

€

het er ocycl yPeRs-bang rikylamino-Cs-Cur allpylamimsearbonyld Cy-C-
- Cl- ¢4- al 1- I b I
Cl C6- al kgx%%é\)&%ﬂegaaﬁ(yﬁagiﬁg?‘@g? %%@%@e&ggcsg?{yl can

be substituted with one to three identical or
different radicals selected fromthe group consisting
of aryl, heteroaryl, hydroxy, O -C4-al koxy, O .
hydr oxycar bonyl , C - C6-al koxycar bonyl, ami nocarbonyl ,
nmono- and di-d -'C4-al kyl am nocar bonyl, am no, nono-
and diR®C1- Gdprabdard z m@MBL6F thSfonal Kyl car bonyl ani no,
tri-(Cl-C6-al kyl)-silyl, cyano, nono- and

di - d - C4- al kyl am no- d - C4- al kyl am nocar bonyl, Cl- C4-
koxy- Cl- C4- al kyl am nocar bonyl d hal ogen, 15 or

representsarmety of the for a(r) QO J ~N
\N ~ 6A ( ﬁ/@ﬁu 20"
4 K/NRGA |

wherein

l\/CHZ)n

R*  is selected from the group consisting of hydrogen and C;-Cg-
alkyl, and

n represents an integer of 1 or 2,

R’ represents halogen, nitro, cyano, C;-Cg-alkyl, hydroxy or C;-Ce-
alkoxy, wherein C;-Cg-alkyl and C;-Cs-alkoxy can be further sub-
stituted with one to three identical or different radicals selected from

the group consisting of halogen, hydroxy and C;-Cs-alkoxy,

and

Y, Y3 Y3, ! and Y° independently from each other represent CH or N,

wherein the ring contains either 0, 1 or 2 nitrogen atoms,
and their salts, hydrates and/or solvates and their tautomeric forms.

2. Compounds of general formula (I) according to Claim 1, wherein
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wherein R6A is selected fromthe group consisting of
hydr ogen and Cl1-C6- allcyl, and 25 n represents an

w0 pioegae70of 1 or 2, WO 2004/ 024700 PCT/ EP2003/ BORERH03/009525

-108 R7 represents halogen nitro, cyano, Cl1-GC6-alkyl,
hydroxy or Cl-C6- al koxy, (iln C1- C6- al kyl and

d - C6- al koxy can be further su stituted with one to
three identical or different radicals selected from

t he group consisting of hal ogen, hydroxy and

Cl- C4-al koxy, 5 and Y1, Y2, Y3, Y4 and Y5

i ndependen sent CH or N
mhere?g thg&¥?%%& E?gﬁﬁgégﬁ%ﬁgﬁﬂgg 1 or 2 nitrogen
atons. 0 3. Cbnpounds of general formula (1) according

to daijm1 or wherein A represents a phenyl,
napht &y} RoranéyR inglependaly fromReachrethemepprsent hydrogen, halogen,

|ndependen f r e ogen

T or o ot A SEE B IR I SR BP R kY Bppein Cr-Ce
trifluor OTTQlijWan@rCJ-CJ; ﬁlﬂcu@y @an BBtﬂiﬂKéf subdtithRRr KRB NS to three
Cl- C6- al kyl carbonyl, O -C6-al koxycarbonyl, hydroxy- 20

car bonyl , aéﬁfkﬁlééla@ﬂoéﬁﬁ ent rf@ﬂi#@alﬁxﬁe]@ﬁﬁél frarh 2he ooy bositing of

& B kol R Rg A fure RO

al kyl am nocar bonyl can be subst ituted with one to

three i dentl cal or different radicals selected from
the gfoup eemsienisi ngidfe-UBylogbonyl, Cy-Cs-alkoxycarbonyl, C;-Cs-

alkenoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-
C,-Cs-alkylaminocarbonyl, Cg¢-Cjg-arylaminocarbonyl, heteroaryl-
carbonyl, heterocyclylcarbonyl, heteroaryl, heterocyclyl or cyano,
wherein C;-Cg-alkylcarbonyl, C;-Cg-alkoxycarbonyl, mono- and di-
C,-Cy-alkylaminocarbonyl can be further substituted with one to three
identical or different radicals selected from the group consisting of
C3-Cs-cycloalkyl, hydroxy, C;-Cs-alkoxy, C;-Cs-alkoxycarbonyl, hy-
“droxycarbonyl, aminocarbonyl, mono- and di-C,-Cs-alkylamino-
carbonyl, C;-Cs-alkylcarbonylamino, amino, mono- and di-C;-Cy-

alkylamino, heteroaryl, heterocyclyl and tri-(C-Cg-alkyl)-silyl,

R’ - fepresents C;-Cs-alkyl, which can be substituted with one to three
identical or different radicals selected from the group consisting of
halogen, hydroxy, C;-Ce-alkoxy, C;-Cg-alkenoxy, C;-Cs-alkylthio,
amino, mono- and di-C;-Cg-alkylamino, arylamino, hydroxycarbomnyl,

C;-Cg-alkoxycarbonyl and the radical -O-C;-Cy-alkyl-O-C;-Cy-alkyl,
or

R’ represents amino,
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cycl oal kyl , hydroxy, Cl-C4-al koxy,
Cl- &4- al koxycarbonyl, am no, 25 nono- or

wa@lpeo®242do al kyl am no, heteroaryl and het er ocycPgi/EPHRB3/009525

represents nethyl or- ethyl, R6 represents hydrogen,
Cl1- C6-al kyl, nono- or di-Cl- al kyl am no- 30
carbonyl, d -C6-al kyl carbonyl, C -C6-al koxycar bonyl or
het ero- cyclyl carbonyl, wherein Cl-C6-al kyl and

- Cl1- C6- Ikoxycarbonﬁ can be WO 2004/ 024700
Y

PCT/ EFR003/ToRIgSts hydrogens (hs 42l downylh agwrocarponiik ewono- or

i denti cal : f S

gr oup consf%{sltciln% 0 Lﬂ?léo?:gllgﬁﬁl qs;éosr'%&gogu%ﬁﬁ a%longﬁ]e%&“au(yl'
hydr oxycar bafohnyl, G €08 alllexxyaB6H0) nle-(@{romraQ@uéﬁmﬁyl) -amino-
nono- and di-Cl-C4-al kyl am nocar bon)l/\I ano, am no,

nono- and dRtonyles- N-(Qi-kyelivissiony- -F@r eplabemigocarbonyl,
noi ety of t

TR her ei MRV Helaod i b SRl bivh op HeisterEbirgpon
of hydr.ogenvigsein €4 =-Chlalkidnidhbyind @00, -0, LR LEEHESbRF, Ci-C-

integer of 1 or 2, R7 represents hal ogen, nitro,
cyano, tri fallpdeasbestyhyCi-Ce-rikbkynsrienmt, H@@]Qaryl and heterocyclyl can

be substituted with one to three identical or different radicals selected

from the group consisting of aryl, heteroaryl, hydroxy, Cl-C4-a]koxy;
hydroxycarbonyl, C;-Cs-alkoxycarbonyl, aminocarbonyl, mono- and
di-Cy-Cs-alkylaminocarbonyl, amino, mono- and di-C;-Cy-alkyl-
amino, C;-Cy-alkylcarbonylamino, tri-(C;-Cg-alkyl)-silyl, cyano,
mono- and di-C;-Cs-alkylamino-C;-C4-alkylaminocarbonyl, C;- C4-
alkoxy-C;-Cs-alkylaminocarbonyl and halogen,

or
R® represents a moiety of the formula
\)J\N/\ \/U\N/ﬁ \)J\
k/NRSA K/ |\/CH2)n

wherein

R® s selected from the group consisting of hydrogen and C;-Cs-
alkyl, and

n represents an integer of 1 or 2,
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20 methyl or ethyl, and Y1, Y2, Y3, Y4 and Y5 each
represent CH 25 4. Conpounds of general formula (1)

waemenzli7ng to Claiml1l, 2 or 3, wherein A reprBGERPREOH009525

phenyl or a pyridyl ring, WO 2004/024700

PCT/ EP2003/ 009525 _110 R1 ans, R3 each represent

hydr ogen, RZ represents fluoro, chloro, brono, nitro

or cyano, 5 R4 represents cyano, Cl-C4-al kyl carbonyl

or Cl-CA-al koxycarbbonyl,  wherein

Cl- c4Xal koxgeiasatniplogeih BEOs wyeRa.t Gydes-alkylh hydroxdi ealCi-Ce-

O G ko R SRR o) G b e s s

di - C1- CA- aldiyltedrivie, onldeb elireaiddntioficor AEtRAPFMEaW seldd®ed from
represents nethyl, R6 represents hydrogen, ,

C - C4- al kylthe giptip congistiig-ofhalogem [hygdtaxpyiand -C;4G:-alkoxy,
carbonyl, d -C4-al kyl carbonyl or

C - 4- al kkoxyear bonyl, wherein d -C4-al kyl and -
Cl- CA-ghkoxycar bonyl can be substituted with a

radi cal selected fromthe group consisting of

het eroaryl, hydroxy, G -C4-al koxy, hydroxycarbonyl,

glnLglogﬁir’ %2& baﬁoﬁql% X?n%l’gﬁﬂ?ﬁhy% each other represent CH or N,

- di - C1- C4- al widr @H1tROring Gordins Eéhef BPT 852 Rt oln BRIRL Y Of

the formul a

3. " Compounds of general formula (I) according to Claim 1 or 2, wherein
A~ represents a phenyl, naphthyl or pyridyl ring,

R!, R? and R® independently from each other represent hydrogen, fluoro,
chloro, bromo, nitro, cyano, methyl,‘ethyl, trifluoromethyl or trifluoro-

methoxy,

R* represents  C;-Cg-alkylcarbonyl, Cl—Cﬁ-alkoxycarbbnyl, hydroxy-
carbonyl, aminocaibonyl, mdno-Cl-C4-a1kylanﬁnécarbonyl or cyaho,
wherein C;-Cg-alkylcarbonyl, C;-Cg-alkoxycarbonyl and mono-C;-C;-
alkylamiﬁocarbonyl can be substituted with one to three identical or
different radicals selected from the group consisting of C;-Cg-
cycloalkyl, hydroxy, C;-Cs-alkoxy, C;-Cs-alkoxycarbonyl, amino,
mono- or di-C;-Cy-alkylamino, heteroaryl and heterocyclyl,

R® represents methyl or ethyl,
RS represents hydrogen, C;-Cg-alkyl, mono- or di-C;-Cs-alkylamino--

carbonyl, C;-Cs-alkylcarbonyl, C;-Cg-alkoxycarbonyl or hetero-
cyclylcarbonyl, wherein C,-Cs-alkyl and Ci—Cs-alkoxycarbonyl can be



15

20

25

OO v 'N6Aor v' N ~-NRO 25 wherein R6A IS
sel ected fromthe group consisting of hydrogen and

WOoreaohp4700A0 2004/ 024700 PCT/ EP2003/ 009525 - 1 1HCTREP2003/009525

represents trifluoronethyl or nitro, and 5 Y1, Y2,
Y3, Y4 and Y5 each represent . 5. Conpounds of
general formula (1) according to at |east one of
Claims 1 to 4, wherein Ais phenyl or pyridyl. 6.
Compounds " of general formula (1) according to at

. least one ocfubgtgiedswith oge 4o thxmedmtwahm idgf] Mymtrlza@@ﬁls selected

7. Corrpoun f eneral for accar

| east ‘one (cj)f?r% ‘g Pt § Dng %é(l?l%?? (5115%39(0 1Ig4-a1koxy,
8. Conpounc&@d@&;@%@ﬁﬁl Cfl@sfﬂlk@(y@hﬂooﬁ%‘%hﬁﬁé&rﬂoﬁyﬁtmono- and
| east one of O ains 7, wherein I's hydrogén

9. Conpoundy- (blfcgelﬁw}rammdcerhm}ﬂa ©lapo.aeminai mgno-o and di-C;-Cs-
| east one oflgglalrrslto8 20 wherein R4 is .

Cl- C4- al kox3S8PRBI%y 1 optional Iy substituted by hydroxy

or wherein R4 is Cl-C4-al kyl carbonyl. 10. Conpounds

of general formula (1) according to at | east one of

Claimorl to 9, wherein R5 is nmethyl.

R® represents a moiety of the formula

\/U\N \/U\N \)k
()\JRBA O |\/CH2)n

wherein

R%  is selected from the group consisting of hydrogen and C;-Cs-
' alkyl, and

n represents an integer of 1 or 2,

R” - represents halogen, nitro, cyano, trifluoromethyl, trifluoromethoxy,

methyl or ethyl,
and
Yl, Yz, Y3 , Y* and Y° each represent CH.
4. Compounds of general formula (I) according to Claim 1, 2 or 3, wherein

A represents a phenyl or a pyridyl ring,
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20

25

25 11. Conmpounds of general formula (1) according to
at least one of Clains 1 to 10, wherein R6 is

whyanogem 12. Conpounds of general fornmula (1BPCT/EP2003/009525

according to at |east one of Clainms 1 to 11, 30
wherein R7 is trifl uororrethyB) r nitro. WO 2004/024700
PCT/ EP2003/ 009525 -112 13. Cg‘pounds of gener al
formula (I1A) CN Z RL R4 NR6 H3ICNOR3 I (lA),

CF3 wherein 5 Z represents CHor N, and Rl, R3, R4
and R6 have the neaning indicated in Clains 1 to 12.

10 14 .,1Pr for t.hesi zi ng the conpounds of
genera gﬁqségh%ip}'es%ﬂtky ,en’-respectivel y, as defined

in Cdains 1 to 13 by condensi ng conpounds of general

formulg (1) R R A CHO (H)' 15 wherein
R represents fluoro, chloro, bromo, nitro Or cyano,

R* represents cyano, C;-Cs-alkylcarbonyl or C;-Cs-alkoxycarbonyl,
wherein C;-Cs-alkoxycarbonyl can be substituted with a radical |
selected from the group consisting of hydroxy, C1-Cy-alkoxy, C;-Cy-
alkoxycarbonyl, mono- and di-C;-Cs-alkylamino, 'heteroaryl‘ and
heterocyclyl, '

R? represents methyl,

R® represents hydrogen, C;-Cg-alkyl, mono- or di-C;-C,-alkylamino-
carbonyl, C;-Cs-alkylcarbonyl or C;-Cs-alkoxycarbonyl, wherein
Ci-Cy-alkyl and C,-Cs-alkoxycarbonyl can be substituted with a
radical selected from the group consisting of heteroaryl, hydroxy,
C1-Cy-alkoxy, hydroxycérbonyl, aminocarbonyl, mono- and di-C;-Cy-
alkylaminocarbonyl, amino, mono- and di-C;-C;-alkylamino,

or

R® represents a moiety of the formula

wherein

R s selected from the group consisting of hydrogen and methyl,



A, Rl and R2 have the neaning indicated in Clainms i to

13, wth conpounds of general fornmula (I11) 20 WO
wQeo22dwy00 PCT/ EP2003/ 009525 -113- R 4 R5 CPCTHAPR2063/609525

R4 and R5 have the nmeaning indicated in Clains 1 to

13, 5 and conpounds of genc_arlﬂ_forrrul a (lv) NH2 HN

OY~ '"Y57 3-yRY(IV), 77 R3 wherein 10 R3,

R7, and Y1 to Y5 have the neaning indicated in O ains -

1to 13, in the presence of an acid either in a

t hr ee-Ronpowaiesents gifluormathylosgitton or  sequential |y

to give conmpounds of the general fornula (TB) 15 R2 .

R A R4 :

and
A Y, Y%, Y?, Y* and Y° each represent CH.

- 5. Compounds of general formula (I) according to at least one of Claims 1 tb 4,

wherein-A is phenyl or pyridyl.

6. Compounds of general formula (I) according to at least one of Claims 1 to 5,

wherein R' is hydrogen.

7. Compounds of general formula (I) according to at least one of Claims 1 to 6,

wherein R? is cyano.

8. Compounds of general formula (I) according to at least one of Claims 1 to 7,
wherein R? is hydrogen.
9. Compounds of general formula (I) according to at least one of Claims 1 to 8,

wherein R* is C;-C4—'a1koxycarbonyl optionally substituted by hydroxy or
wherein R* is Ci-Cs-alkylcarbonyl. ‘

10.  Compounds of general formula (I) according to at least one of Claimé 1to9,

wherein R® is methyl.

11.  Compounds of general formula (I) according to at least one of Claims 1 to 10,

wherein R® is hydrogen.

12. Compounds of general formula (I) according to at least one of Claims 1 to 11,

wherein R’ is trifluoromethyl or nitro.
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15

20

RS NNOY Il Y57 (~), M- RY<cY3 Y4 R3/ WO
2004/ 024700 PCT/ EP2003/ 009525 -114- wherein A, R to
WR204B2470nd Y' to Y5 have the neani ng i ndi cat BCI/EP2003/009525

Clainms 1 to 13, 5 optionally followed by reaction of

t he conmpounds of general foryu a (1'B) w th conpounds

of the general fornmula (V) -X (V), 10 wherein R6*

has the nmeaning of R6 as indicated in Cains 1 to 13,

but does not - represent hydro en, and 15 X represents

a3t ealronpyndspf Scaprhioray
sulfate, in the presence of a base. 20 15. The

or

#dAdbgen, tosylate, mesylate

conmposition containing at |east one conpound of
general fornmula (1) or (¢NA) as defined in Clainms 1 to

13 and a pharnmacol ogi ca
.conposi tion accordiqg
acute and chronic i
renodel | i ng processes.
preparation of co
characterized i
formula (1) or (1A as
together with cust gy

16

y acceptable diluent. 16. A
aim15 for the treatnent of
ory, ischaem c_and/ or

17. The process for the

ns agcording to Caim 15 and
tNtie' conpounds of gener al
|def‘ ned in Cains 1 to 13

y>RUXThi ari es are brought into a

It

sui tabl e

14.

3 @A)
"
CF

- wherein

Z represents CH or N, and
R, R?, R* and R® have the meaning indicated in Claims 1 to 12.
Process for synthesizing the compounds of general formula (I) or (IA),

respectively, as defined in Claims 1 to 13 by condensing compounds of

general formula (II)

CHO .

wherein
A, R! and R? have the meaning indicated in Claims 1 to 13,

with compounds of general formula (I1I)
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application form 30 WO 2004/ 024700 PCT/ EP2003/ 009525
-115 18. Use of the conpounds of general formula (I)

w@eooghryoms defined in Cains 1 to 13 for thePCI/EP2003/009525

preparati on of medi canments. 19. Use according to Caim
18 for the preparation of ne 1 anments for the treat- 5
ment of acute and chronic infTammtory, ischaemc
and/or renodelling processes. 20. Use according to

Cl aim 19, wherein the process is chronic obstructive
pul nonary di sease, acutBs~goronary syndrome, acute
myocardi al infarction or gevelopnent of heart

failure. 21. Process fors trollgd chronic
obstructive pul nonary dRseas®, acute coronary
syndrone, acute nyocardial infarction or devel opnent
of hed¥Re'¢lBi |ure in hunans and ani mals by f
adm ni stration of a neutrophil elastase inhibitory 15
anount of at |east. one conpound according to any of

Cl ai MR1andR*1Bwe the meaning indicated in Claims 1 to 13,
and compounds of general formula (IV)

NH,

HN O
7

Yi)\\(5 R
}4\'(3.\(“ : Iv), .

Q<

R

wherein
R, R, and Y' to Y° have the meaning indicated in Claims 1 to 13,

in the presence of an acid either in a three-component / one-step reaction or

sequentially to give compounds of the general formula (IB)

(IB),
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WO 2004/024700 PCT/EP2003/009525

15.

16.

17.

-114 -
wherein
A,R'toR® R’ and Y! to Y* have the meaning indicated in Claims 1 to 13,

optionally followed by reaction of the compounds of general formula (IB)

with compounds of the general formula (V)
- R¥X V),
wherein

R® has the meaning of R® as indicated in Claims 1 to 13, but does not

represent hydrogen, and

X represents a leaving group, such as halogen, tosylate, mesylate or

sulfate,
in the presence of a base.

The composition containing at least one compound of general formula (I) or

(IA) as defined in Claims 1 to 13 and a pharmacologically acceptable diluent.

A composition according to Claim 15 for the treatment of acute and chronic

inflammatory, ischaemic and/or remodelling processes.

The process for the preparation of compositions according to Claim 15 and 16
characterized in that the compounds of general formula (I) or (IA) as defined in

Claims 1 to 13 together with customary auxiliaries are brought into a suitable

" application form.



10

15

WO 2004/024700 PCT/EP2003/009525

18.

19.

20.

21.

-115-

Use of the compounds of general formula (I) or (IA) as defined in Claims 1 to

13 for the preparation of medicaments.

Use according to Claim 18 for the preparation of medicaments for the treat-
ment of acute and chronic inflammatory, ischaemic and/or remodelling

Processes. -

Use according to Claim 19, wherein the process is chronic obstructive
pulmonary disease, acute coronary syndrome, acute myocardial infarction or

development of heart failure.

Process for controlling chronic obstructive pulmonary disease, acute coronary
syndrome, acute myocardial infarction or development of heart failure in
humans and animals by administration of a neutrophil elastase inhibitory

amount of at least one compound according to any of Claims 1 to 13.



