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AS THERAPEUTI C AGENTS AGAI NST ACUTE AND CHRONI C | NFLAMVATORY, | SCHA@/I é’ﬁcﬁﬁ.}D
REI\/[DELLIS@? OCESSES The present invention relates to novel he‘ter(_)@' W
derivatives) *Br0t€%es for their preparation, and thei rPGEEPIORSAERSCanent s,
especially for the treatnment of chronic 5 obstructive pul nonary di seases,
acute coronary syndrome, acute nyocardial infarction and heart failure
devel opnent. The fibrous protein elastin, which conprises an appreciable
percentage of all protein content in sone tissues, such as the arteries,
sone | i g&HBRTISINGNe PERIVGS 1ERSd A6 HEIERRBRUTIC ABNTancheNdly drotey 8wy cgroxacher wi se
dest r oyedVBAyAMHAERA Yo c T SGREYTS D RRMPRBE WF aBROCESE$ as el ast ases. Human

"l eukocyte el astase (HLE, EC 3.4.21.37), also known as human neutrophil

el astase (HNE), is a glycosylated, strongly basic serine protease and is

found in t hehazpésephinkvbetidr At Bbvdl bFRRoRelY MeFiPibrbChreedssdsefok @yt es
(PMN). HNE is released fromactivated PWN and has been i1 nplicated causally

in the 15 patdpagbomsind bEr asatis medcanantmiespacially afendheo ispaidiost 2§ ebTonkNE i S
capabl ¢ of egrading a wde range of matrix proteins includi el astin and
ol Tagsn afBETe BURDRRY (et Ese SETHOH Bt AEE EPPERTIL BUECRNE hag a
broad range ,f eﬁ%ﬁ@gﬁ@%@@fu&@ti ons including upregul ation of IL-8 gene
expressi on, oe%ena ormation, nucus gland hyperpl asia and nucus

hypersecretion. It also acts as a 20 nmedi ator of tissue injury by

hydr ol ysi ng _col | agen structures, . e.g. in the heart after acute nyocardi al
infarction gnedBFOUIPretRE Haslia) HiirbrOmPriseRoa PPregiahly ReTcEHage ol pllRIgieRy

endot hel i al cGeklsy BHOTILIACEXLL AYASALLONLOL INSHELAMAL S AdE LS fo the

endot hel i um and | uenci ng esi on’proce ul monary
dirseages wheag bézdoB/sbkbi etedvib®dgtayedby alseletctngbusiof buygnet ichis6i§ed as

PREUmonl & & taces. Thinan loukdcyie elastoss (AU E. EC 5421 37), alsh known a¢ humin o
neutrophil elastase (FINE), is a glycosylated, strongly bE'iSiC serine protease and is
found in the azurophilic granules of human polymorphonuclear leukocytes (PMN).
HNE is released from activated PMN and has been implicated causally in the

15 pathogenesis of acute and chronic inflammatory diseéses. HNE is capable of

| degrading a wide range of matrix proteins including elastin and collagen, and in
addition to these actions on connective tissue HNE has a broad range of
inflammatory actions including upregulation of IL.-8 gene expression, oedema
formation, mucus gland hyperplasia and mucus hypersecretion. It also acts as a

20 - mediator of tissue injury by hydrolysing collagen structures, e.g. in the heart after
acute myocardial infarction or during the development of heart failﬁre, thus
damaging endothelial cells, promoting extravasation of neutrophils adhering to the

endothelium and influencing the adhesion process itself.
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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
30 after acute myocardial infarction and in the remodelling processes occurring during

the development of heart failure. HNE has also been causally implicated in




i ncl udi ng snoki ng induced enphysena, chronic obstructive pulmonary di seases .
(COPD) and cystic fibrosis. In cardiovascul ar diseases, HNE is i nvoI ved i ?[]
the enhanced generation of ischaemc tissue injury followed by rryo 0
dysfuncti owo3oass®p acute nyocardial infarction and in ther %Rﬂﬁ'ﬂlﬁisng
processes occurring during the devel opnent of heart failure. has al so
been causally inplicated in 0 9 MAR 2007 WD 2004/ 024700 - PCT/ EP2003/ 009525
rheumatoid arthritis, atherosclerosis, ©2ain trauma, cancer and rel ated
conditions in which neutrophil participation is involved. Thus, inhibitors

of HLE activity can be potentially useful in the treatnment of a 5 nunber of

i nf | ammat or e p b, di seases
N e s S e RO R Sy

Respir. Cri twh;ﬂanaztﬂc@ihﬂp&ft&ﬂpﬁﬁan(s]ﬁ%ly]ad I nhibitors of HLE activity can al so
be potentially useful in the treatnment of acute nyocardi al syndrone,

unst abl e angina pectoris, acute myocardial infarction and coronary artery
bypass graft T her hj_bi 0.9 I stase

i mproves nyo %df‘g@]{c{f ctr%%ga lslftfrltg'{i‘petﬁ’?te téﬁ s%%egﬁmlnaltﬁaen 85 HRal

i nfarcsi on igunidee sfRinfhedhitoryEdiseasds, E’épse@ragy o4 3BronicSoB IR lm&%ﬁ)ry
Dinerman et at, Increased neutrophil elastase release in unstable angina
pectoris andliseesaselRuhoStackleal Newtenltlsi and, proreasedantprioreasCambilehce, ¥8m. 1559-
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human at her q&ctoelrspztdu@e nlyecindial i€fartionaind @oroh@r; m&ﬁwpa%s:gﬁaf(sz{mq;) P Theg
synthesrs of 5-ethoxycarhonyl - 1- phenyl - 6- net hyl - 4- ( 3- nrtro&f nyl) - 3 4-dih
U

dr opyrlidni di ntigfenpgchshest 4. g @é’r”i“ﬁbd) #GJGS%WEFQ}’@?C’WQF“G% nigion | after
(2001). A RRBLORSASOLGR aRfhlodatdialPlnrdMich GPIRYUPHed:® E20L s PRYLLL 1SS

- 8563-8570 (1997); Dinerman et al., Increased neutrophil elastase release in unstable

4

angina pectoris and acute myocardial infarction, J. Am. Coll. Cardiol. 15, 1559-

1563 (1990)], of the development of heart failure [S.J. Gilbert et al., Increased

15 expression of promatrix metalloproteinase-9 and neutrophil elastase in canine
* dilated cardiomyopathy, Cardiov. Res. 34, S377-S383 (1997)] and of atherosclerosis
[Dollery et al., Neutrophil elastase in human atherosclerotic plaque, Circulation 107,

2829-2836 (2003)].
20 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)



The present invention relates to conpounds of the general fornula (1) 250
9 MAR 2007 WD 2004/ 024700 PCT/ EP2003/009525 -3- R R A R4 N-R R% I %@Y
T= R R3 y3 wherein A represents an aryl or heteroaryl ring, 5 Ri, R

R3 i ndepentRAH9I247Pbm each ot her represent hydrogen, hal REERP20p1Q09525 cyano,
d - C6-al kyl, hydroxy or C -C6-al koxy, wherein O -C6-al kyl and C -C6-al koxy
can be further substituted with one to_three identical or different

radical s selected fromthe group consisting of hal ogen, hydroxy and Cl-C4-
10 al koxy, R4 represents trifluoronethylcarbonyl, Cl-C6-alkylcarbonyl,

A - C6- al koxy- carbonyl, G -C6-al kenoxycarbonyl, hydroxycarbonyl,

am nocar bonyl, nono- or di-Cl-C4-alRyl am nocar bonyl

"C6- C10- aryl am nocar bonyl, aryl carbahyl, 15 heteroaryl carbonyl,

het er ocycl yl carbonyl, heteroaryl,/ hetgrocyclyl or cyano, wherein

G - C6- al kyl carbonyl - O - C6- al Roxycatbgnyl, nmono- and di - Gi - C4-

al kyl am nocar bonyl can be further™s tituted with one to three identical or
different radicals selected fr}Qm the grayp consisting of C3-Cs-cycloal kyl,
hydr oxy, Cl-C4-al koxy, Cl-C4-allcggyca nyl, hydroxycarbonyl, am no
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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;-Ce-alkoxy, wherein C;-Ce-alkyl and
C,-Cs-alkoxy can be further substituted with one to three identical or different

radicals selected from the group consisting of halogen, hydroxy and C;-Cs-
10 alkoxy,

| R? represents trifluoromethylcarbonyl, C;-Cg-alkylcarbonyl, C;-Cg-alkoxy-
carbonyl, C;-Cg-alkenoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono-

or di-C;-Cs-alkylaminocarbonyl, Cs-Cio-arylaminocarbonyl, arylcarbonyl,

15 heteroarylcarbonyl, heterocyclylcarboﬁyl, heteroaryl, heterocyclyl or cyano,
wherein C;-Cg-alkylcarbonyl, Cl-C6-a1koxycarbonyl, mono- and di-C;-Cs-
alkylaminocarbonyl can be further substituted with one to three identical or

different radicals selected from the group conmsisting of C;-Cg-cycloalkyl,

hydroxy, C;-Cs-alkoxy, C;-Cs-alkoxycarbonyl, hydroxycarbonyl, amino-

20 carbonyl, mono- and di-Cl-C4—a11cylain1illocarbonyl, C-Cs-alkylcarbonyl-
anﬁino, (C1-Cy-alkylcarbonyl)-C;-Cs-alkylamino, cyano, amino, momno- and

di-C,-Cs-alkylamino, heteroaryl, heterocyclyl and tri-(C;-Cg-alkyl)-silyl, and



20 carbonyl, nmono- and di-d -C4-al kyl am nocar bonyl, C -C4-allcyl carbonyl -
am no, (g -C4-al kyl carbonyl)-Cl-C4-al kyl am no, cyano, am no, nono- algéj 00
di -d - C4-al kyl ami no, heteroaryl, heterocyclyl and tri-(d -C6-al kyl)-'s MR
and 0 9 MAROZ004/0243 2004/ 024700 - PCT/ EP2003/ 009525 -4 pdheE®Iols/009525

het er oaryl car bonyl , heterocyclyl carbonyl, heteroaryl and hetero- cyclyl can
be further substituted with Cl-C4-al kyl, R5 represents Cl-C4-al kyl, which
can be substituted with one to three ideftical or 5 different radicals
selected fromthe group consisting of hal ogen, hydroxy, Cl1-C6-al koxy,

Cl1- C6- al kenoxy, C -C6-al kylthio, am no, nono- and di-Cl-C6- al kyl am no,

aryl am no, hydro o] Kk di.cal }
Y G G al iyl - O e A BB R S, RS AThE et

hydr ogen, Cl1- C6- a:iychlparfkmfmyﬂhﬁrsafm‘smmlrma -Coraliyd; or di-Cl-C4- 15
al kyl am nocar bonyl, C3-C8-cycl oal kyl car bonyl, C1-C6-al kyl carbonyl, Ci1-C6-
al koxycar bonyl , N-(Cl CA- al kyl sul'f onyl ) - am nocar bonyl, N-(Cl-C4-al kyl -

| fonyl ) - N-f C1- C4- Lyl t t ero-
sul fony]) - Nl GloaLlold b Sggal el oIS DAL &Y BEXE et er ©
Cl- CA- & kyl am nOCcﬁff@f%ﬁV!radlcﬁls gae@b&f}&@rti@@wdug Eoirsfebind! dFOpI6 2 B oy 20

het eroaryl and heterocyclyl can be substituted with one to three |dent| cal
or different radCe@kslkonyit-Eearatkenonyt, ha-Grakyltlionaiapi mgn@famlr%(;l Ce-

het eroaryl, * hydr Cl- C4- Ikoxy dr oxycar, bany al koxycar bonyl ,
ami no- car bonyl Eﬁ%%lﬁmuﬁ’ndaréff YERYrE Wc(}aﬂb il ox%Wl?f’é‘yPn%ﬁ the,nd - di -

Cl- C4- al kyl am no, @l (Ch.al kyl 1_@_ 07} tri-(Cl-Co6-al kyl)-silyl, cyano,
25 N (nmono- and |a- Cl- Eal k;l m n?{g/J mﬁal kyl ) - am nocar bonyl , N-(Cl- CA-

10 or
R’ represents amino,

R® represents hydrogen, C;-Cg-alkyl, formyl, aminocarbonyl, mono- or di-C;-Cs-

15‘ alkylaminocarbonyl, Cs-Cg-cycloalkylcarbonyl, C;-Cg-alkylcarbonyl, C;-Cs-

alkoxycarbonyl, N.-(Cl-C4-alkyisulfonyl)-amjnoca.rbonyl, N-(C,-Cs-alkyl-

sulfonyl)-N-(C;-Cs-alkyl)-aminocarbonyl, heteroaryl, heterocyclyl, hetero-»

arylcarbonyl or heterocyclyléarbonyl, wherein C;-Cs-alkyl, mono- and di-

C,-Cs-alkylaminocarbonyl, C;-Cs-alkylcarbonyl, C;-C¢-alkoxycarbonyl,

20 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,-C¢-alkoxycarbonyl, amino-

carbonyl, mono- and di-C;-Cgs-alkylaminocarbonyl, amino, mond- and di-

C1-’C4-alky1amino, C,-Cy-alkylcarbonylamino, tri-(C;-Cg-alkyl)-silyl, cyano,

25 N-(mono- and di-C,-C;s-alkylamino-C;-Cy-alkyl)-aminocarbonyl, N-(C;-C;-
alkoxy-C,-Cs-alkyl)-aminocarbonyl and halogen,

or

30 R® represents a moiety of the formula



}

al koxy- Cl1- C4- al kyl ) -am nocar bonyl and hal ogen, or 30 R6 represents a noiety
of the formula 0 9 MAR 2007 WD 2004/024700 PCT/ EP2003/ 009525 -5- O gm
“u N~ or RGA OO é Onherein R6A is selected fromthe group consPst [gf
hydr ogen a8 2@94 ©89%1 kyl, and 5 n represents an integer PEE/ER20p/0052RY
‘represents hal ogen, ni tro, cyano, O -GC6-al kyl, hydroxy or d -C6-al koxy,
wher ei n Cl- C6-al kyl and Cl1-C6-al koxy cag _be further substituted with one to
10 three identical or different radicals selected fromthe group consisting
of hal ogen, hydroxy and Cl -C4-al koxy, and 15 Y', Y2, Y3, Y and YS
i ndependently from each other represe CH or N, wherei not he ring contains
either 0, 1 or 2 nitnpgen atons. The npounds accor di ng to this invention
can al so be presént i f or m of'\¢ lts, hydxat or sol vates.
20 Physi ol ogically accé{)table salts are 'pref rredrin the ¢ nt f.yof the
present invention. Phyg(gle@ﬁAcal | y acceptabbe salts accor t%? "t he
i nvention are non-toxic salts which in general are accessib e by reaction

of the corrpoundsév&)ag W th an inorganic or 25 organic base or acid
conventionally u %% this purpose. Non-limting exanples of

R% s selected from the group cousisting of hydrogen and C,-Cs-alkyl, and

5
n represents an integer of 1 or 2,
R’ represents halogen, nitro, cyano, C;-Cg-alkyl, hydroxy or C;-Cs-alkoxy,
wherein C;-Cs-alkyl and C;-Ce¢-alkoxy can be further substituted with one to
10 three identical or different radicals selected from the group consisting of

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

and

15 Y', Y2, Y?, Y* and Y° independently from each other represent CH 6r 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.

20
Physiologically acceptable salts are preferred 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 inorgamic or
25 organic base or acid conventionally used for this purpose. Non-limiting examples of

pharmaceutically acceptable salts of compounds (I) include the 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,



pharmaceutically acceptable salts of conpounds (1) include the alkali netal
salts, e,g. lithium potassiumand sodiumsalts, the alkaline earth @Aﬁ 0w
salts such as nagne- sium and cal cium salts, the quaternary anmmoni uny .2:
such as, WO 206HRT0, triethyl ammonium salts, acetates,PORERONE009525

sul phonat es, benzoates, dicarbonates, disul phates, 0 9 MAR 2007 WO

2004/ 024700 - PCT/ EP2003/ 009525 -6- ditagtrates, borates, brom des,
carbonates, chlorides, citrates, dihydrochlorides, funarates, gluconates,

gl utamat es, hexyl resorcinates, - hydrobroni des, hydro- chlorides,

hydr oxynapht hoat es, iodi des, isothionates, |actates, |aurates, nualates,

nal eat es, nehdetadse shoraesy baimeiles, metdyhdtesy neidesdesyretitrytes dritatdeschlorides,

met hyl sul phates, 5 nitrates, ol eates, oxalates, palmyt nt ot henat es,
phosphat es, H/sFEp heleenatesy g liyamatess URSwAt @§°f0§’§ﬁscy@y§%‘§"m§ Sarnidee

sul phat es, te at. ef t I ts
used for cflﬂgl nag1 i&oagéaghﬁ{gg%r a?cg@%f ?ﬁgogé%%’oungagé ﬁpﬁat‘%f %Eélﬁ e?on or
their salts 1aileatsd Qh&ltcRIR] HesyaRE} mbthyMaEidedNEetlyliitietes, OBy HhMtet

wat er, such as for exanpl e hem -, nono-, or dihydrates. Solvates of the

corrpouﬁds ofnitrites,i nleatss, onaletess hpaimitaed, t pardethenates, chhiaspiates, cdipbasphptss, ti ons
of the corrpounds ol v 15 The nt i nvention cl ud both the
i ndi vi dual alla:'g\hg?%ﬁ g]ﬂ i%tgﬁ’ e%‘??é?tgsp fP {eﬁ’es%c(ﬂ‘}aéegpéﬁglatr‘?@ g’é@é?‘?ﬁ’t es or
di aStereoner\}a(?erﬁ'fbé(taﬂﬁ%ﬁxe?galﬁshﬁe&mgémﬁﬁal GERJEi.ng to the invention and
their respective salts. In addition, all possible tautoneric forms of the

conpounds descrlbed above are |ncluded according to the present invention.
20 The di ast onerlc nlxtures can be separated .into the individual isomers

by chromat Of gho erarwds pidhe Juvspaee OF ABG salts gsoftisomsins eome
respegy ve dﬂé&f&hé Y &h&ﬂbﬁha%ﬁh%&?&t Q2R fhr XGRS B PN nfdio!, 2br phases

or by resol
dihydrates.

Solvates of the compoﬁnds of the invention or their salts are stoichiometric com-
positions of the compounds with solvents.
15 ‘
The present invention includes both the individual enantiomers or diastereomers and
the corresponding racemates or diastereomeric mixtures of the compounds according
to the invention and their respective salts. In addition, all possible tautomeric forms
of the compounds described above are included according to the present invention.
20 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

25 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,
30 isohexyl. The same applies to radicals such as alkoxy, alkylamino, alkoxycarbonyl

and alkoxycarbonylamino.



In the context of the present invention, the substituents, if not stated
otherwi se, in 25 general have the follow ng neaning: Al kyl in general
represents a straight-chain or branched hydrocarbon radi cal having 9 AR 28[]7
pr ef er abl yYWQ 2408/02476@r bon at ons. Non-|imting exanpl es i neCodR2000009515, et hyl
n- propyl, isopropyl, n-butyl, isobutyl, sec.-butyl, tent: butyl, pentyl,
~isopentyl, hexyl, 30 isohexyl. The sane applies to radicals such as al koxy,
al kyl am no, al koxycarbonyl ~and al koxycdrbonyl anino. 0 9 MAR 7U37 WD

2004/ 024700 - PCT/ EP2003/ 009525 7 Al koxy illustratively and preferably
represents nethoxy, ethoxy, n-propoxy, isopropoxy,tert.-butoxy, n-pentoxy,
and n- hexoxy. 5 Al kyl carbonyl in general represents a straight-chain or
“branched hydrocarbon radical having 1 to 6, preferably 1 to 4 carbon atons
whi ch has aAdsxyonitestativady i @nd aprefdrebly pespresenh  stethaxyachhexit . NweRdxymi ti ng
exanpl es include fornyl, acetyl, n-propjonyl, n- butyryl, isobutyryl,

pi val oyl , nPWB§QﬂB§ngfﬁkﬁVﬁﬁﬁ9@%ﬂ5§ﬁvﬁh?w¥ﬂstrativer and preferably
represents net hoxycarbonyl, ethoxy- carbonyl, n-propoxycarbonyl,

i sopropoxycarbonyl, tert.-butoxycarbonyl, n-pentoxy- carbonyl and

n- hexofycar Bdkytarboliyk yrl genierad repepseatsemitsight-cakikydr dmnrbed hgdroadrbdmyddivg! one or

T L
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n- propyl am matyrd¥; 1seomyshyivdloyl; fhepstosn no, N-tert. -butyl - N-nmet hyl am no,

N-et hyl - N-n-pentyl am no and N n-hexyl-N-nethyl am no. 20 Al kyl am nocar bonyl
represents an al kyl am nocar bonyl radical having one or two

10 Alkoxycarbonyl illustratively and preferably represents methoxycarbonyl, ethoxy-

carbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert.-butoxycarbonyl, n-pentoxy-

carbonyl and n-hexoxyéarbonyl.

wA!}glamino represents -an alkylamino radical having one or two (independently

15 selectedj alkyl substituents, illustratively and preferably representing methylamino,
ethylamino, n-propylamino, isopropylamino, tert.-butylamino, ﬁ-pentylamino, n-hexyl-
amino, N, N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-methyl-N-
n-propylamino, N—isopropyl-N—n-propylamjnd, 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,

25 N, N-dimethylaminocarbonyl, ~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-
hexyl-N-methylaminocarbonyl.

30 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



(i ndependently sel ected) al kyl substituents, illustratively and preferably
representing nethylam nocarbonyl, ethylam nocarbonyl,

n- propyl am nocar bonyl , isopropyl am no- carbonyl, tert: butylam nocarQJQ)rWR e
n- pent yl anyypogaeny! . n-hexyl am nocarbonyl, 25 N, N-di net onyl, -
N, N- di et hyl am nocar bonyl, N-ethyl - N-net hyl am no- carbony M/M)W(%@{ZQ ,

N- et hyl - N- n- pr opyl am nocar bonyl, N-isopropyl-Nn- propyl am nocar bonyl ,
N-tert.-butyl-N nethylam nocar bonyI , N-€8 hyl - N- n- pent yl am no- car bonyl and

N-n- hexyl - N-net hyl am nocar bonyl . 30 Al kyl sul fonyl in general represents a
straight-chain or branched hydrocarbon radical having 1 to 6, preferably 1

%0041 654700 nglﬁﬁﬁfﬁ’%%ﬁ%ﬁ&?%ﬁ%&w 15 b 3flad e feuftomt RV,
exanpl es i nalpiepylsmk i ch@mshlfoﬁl fhlbﬁtslisﬁmiwl tert Abyle@ydsul f onyl
u y

i sopropyl sul fonyl, n- sul fonyl, tert.-butyl sulfonyl. Cycloal kyI in
general represents a cyclic saturat ed hydrocarbon radical having 3 to 8, 5

2;§T§raﬁt¥y|_va&;@s.viabawrﬁ e A B BRepr e R Baret thhd T
ar vl carponyl prifSRLESER $ &Iwaonfsomﬁ'mﬁﬁh%%mﬁp&e%aﬁd&gy Yo Eycld- adi cal
ally prefterably.

havi ng gene to 14 carbon atons stratively an

repr esent i ngutylcyplopeytyl, cyajphetyl land ogclphepndnt hr enyl . Aryl car bonyl
illustratively and preferably represents benzoyl and naphthoyl. Heteroaryl

per se and in heteroaryl carbonyl represents an aromatic nono- or bicyclic

15 radi cal hayj I d
Lo 5 and pr oo o oo B iy Spfih EE R 1 Yol e b SRR g

of S, 0 and riMiicalihbVidg gemdralhed Yo Bhehriureftenshillystradpele aadpicfgatilhrepnasentirfgur yI

-

pyrr ol yI thi azglyl, oxazolyl, _imdazolyl, oxadiazolyl, thiadiazolyl,
pyri dyl0 " pyrhedyaphihyt andeptiengathrenfeol yI, i ndazol yl , benzof ur anyl ,
benzot hi ophenyl, benzot hi azol yl, qU|noI|nyI, isoquinolinyl.

Arylcarbonyl illustratively and preferably represents benzoyl and naphthoyl.

Heteroaryl per se and in heteroarylcarbonyl represents an aromatic mono- or bicyclic

15 radical having generally 5 to 10 ,and' preferably 5 or 6 ring atoms and up to 5 and
preférably up to 4 heteroatoms selected from the group consisting of S, O and N,
1llustratively and preferably representing thienyl, 'furyl, pyrrolyl, thiazolyl, oxazolyl,

~ imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, indolyl,
indazolyl, benzofuranyl, benzothiophenyl, benzothiazolyl, quinolinyl, isoquinolinyl.

20
Heteroarylcarbonyl illustratively and preferably represents thienylcarbonyl, furyl-
carbonyl, pyrrolylcarbonyl, thiazolylcarbonyl, oxazolylcarbomyl, imjdazolyléarbonyl,
pyridylcarbonyl, pyrimidylcarbonyl, pyridazinylcarbonyl, indolylcarbonyl, ndazolyl-
carbonyl, benzoﬁlranylcarbohyl, benzothiophenylcarbonyl, quinolmylcarbonyl, iso-
25 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
30 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



.20 Heteroaryl carbonyl illustratively and preferably represents

t hi enyl carbonyl, fuiyl- carbonyl, pyrrolylcarbonyl, thlazolylcarbonl

. oxazol yl carbonyl, i m dazolyl carbonyl, pyridylcarbonyl, pyrimdylca dﬂ@ﬂmn
pyri dazi nWazobenyéo, i ndol yl carbonyl, indazolyl - carbonyﬂchTNM3mmﬁz

benzof uranyl carbonyl, benzot hi ophenyl carbonyl, quinolinyl carbonyl, iso- 25

* qui nolinyl carbonyl. Heterocyclyl per se and in heterocyclylcarbonyl
represents a mono- or polycyclic, preférably nono- or bicyclic, nonaromatic
het erocyclic radical having generally 4 to 10 and preferably 5 to 8 ring
atons and up to 3 and preferably up to 2 heteroatons 30 and/ or hetero groups

sel ected framb hen@iPdeRAICRARELSICHD Gabiathi HeterszycHD RadaSRavind@p ety ocycl yl
-radi cals can be saturated or partially unsaturated. Preference is given to O

9 MAR 2097 hv@c@wms/ mmomeﬁﬁ/g@m@mhsm@azﬂso Y-ang-S,tsycls aprdhisatisly
nmonocyclic sa het dic aV|n two het.eroat ons
sel ec%/ed fr %Jﬁt{%@'ﬁ%‘%’ a¥“ -ylg gh‘?siin'g éjﬁ@ﬁ%ﬁl PVIITﬁ]é‘ilPa?’t‘Y vel y
and pref era?wf,wlbﬁ]%lﬂﬂu Fb‘k%h}ﬂ I, 89&@@&% 11 yl, pyrrolidin-2-yl,

pyrrolidin- rol pi peridi ny hollnyl perhydroazeplnyl. 5
Het er oéycl yl car bonyl |IIustrat|ver and preferably represents

t et rahydr of uran- 2-carbonyl rrolidine-I-carbonyl, pyrrolidine-2-carbonyl,
pyrrolidi ne—@iﬁﬁiﬁbﬂmw s Fﬂé‘ﬂ}ir Befhy Prefespabyy, |rﬁ’fﬁ%€@ésr bi§Hgiydrofuran-

Lo e, “cr i BREILORERIE, SRCIRI L dulf! BRERGERS IR, , g

Y5 1 epr esentpyglliécatbonit S}bl@bﬁdlﬁé@ﬁoo‘hlyﬁndmf)@hoﬁnedatmwar beyéioerpinahi ch is
substi t ut ed vvlbth 1a substituent R3 or .
: carbony

10

Halogen represents fluorine, chlorine, bromine and 1odine.

When stated, that Y?, Y%, Y3, Y and Y° represent CH or N, CH shall also stand for a

ring carbon atom, which is substituted with a substituent R* or R’.

15

A * symbol next to a bond denotes the point of attachment in the molecule.

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

formula (I), wherein
A represents an aryl or heteroaryl ring,

R!, R? and R3 independently from each other represent hydrogen, halogen, nitro,
cyano, C;-Cg-alkyl, hydroxy or C,-Ce-alkoxy, wherein C;-Ce-alkyl and
25 C1-Ce-alkoxy can be further substituted with one to three identical or different
radicals selected from the group consisting of halogen, hydroxy and C,-C,-
.alkoxy, '

R’ represents -Cy-Cg-alkylcarbonyl, C;-Cs-alkoxycarbonyl, C;-Cs-alkenoxy-
30 carbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-C;-C4-alkylamino-

carbonyl, C¢-Cip-arylaminocarbonyl, heteroarylcarbonyl, heterocyclyl-



15 A * synbol next to a bond denotes the point of attachnent in the

nol ecul e. I n another enbodi nent, the present invention relates to conpoun
of general forrmula (1), wherein 20 A represents an aryl or heteroarQ/ MAR &/
R, R2 andwB2oisdemendently from each ot her represent hydr@gerooigbegen, -
nitro, cyano, Cl-C6-al kyl, hydroxy or ClI-C6-al koxy, wherein Cl-C6-al kyl and
25 O -C6-allcoxy can be further substituted with one to three identical or ’
different radicals selected fromthe grdlip consisting of hal ogen, hydroxy

and C- C4- al koxy, R4 represents G -C6-al kyl carbonyl, Cr-C6-al koxycarbonyl,

Cl- C6- al kenoxy- 30 carbonyl, hydroxycarbonyl, am nocarbonyl, nono- or

di - G- C4- al kyl am Rgs bomth | gm R, el bonyl ,
het erocyclyl O QQQI\/E&)ISQ?C')O? V\%ygg%%g%gfﬂ%oégg}ﬁ%%mg%/ 008?% _'ﬂ%g{&ﬂ'():a bonyl ,

het eroaryl, het ee@ebikbxymartopgho mosiver sid di4CG6s-alkyidnunodagronly] can be

C1- C6- al koxycar bany] , no- and. di - C1- C4- al kyl anmj nocarbonyl can be further
substituted wit hf%]éert%l%‘?%?l ViR fnedg) thise 1@%@%} @ﬁtd?{f%fa?%%%ﬁgca@e%eme@d from
t he group consi std = (5S- CVE | Kyl r Ck- GA- X¥ -l

Cl- C4- al koxycar btoﬁhd;ﬁg,&%ygféggjgar 8]% I !,syacr%i ?%%ﬁml ]hy%orﬁl’ k(glngz‘ 3?‘-07{},’

Cl- C4- 8l kyl am nocar@pakbxydaibongl, alhkitos adabisomyl, a mititocaiongl), moBo.0-andn@i-di -

Cl- C4-al kyl am no, heteroaryl, heterocyclyl and tri-(Cl-C6-alkyl)-silyl, RS .
represents O - C4latkyrplkylgriieoracomybisbbalkylcarberyiamanp, @,de9-@ad idttent i cal

ydroxy, G- 06 ey B T Fomek § ekt el SR NP nono. “ana

di -d - C6-

R®  represents C;-Cs-alkyl, which can be substituted with one to three identical or

T

10 different radicals selected from the group consisting of halogen, hydroxy,
'C;-Ce-alkoxy, Ci-Ce-alkenoxy, C;-Ces-alkylthio, amino, mono- and di-C;-Cg-
alkylamino, arylamino, hydroxycérbonyl, Cl;CG-amoxycarbonyl and the
radical -'O-Cl—C4-a]kyl-O—C1-C4-a]ky1,

15 or
R’ represents amino,

RS represents hydrogen, C,-Ce¢-alkyl, formyl, aminocarbonyl, mono- or di-C;-Cs-

20 alkylaminocarbonyl, Cs-Cg-cycloalkylcarbonyl, C;-Ce-alkylcarbonyl, C;-Cg-

alkoxycarbonyl, N-(C;-Cs-alkylsulfonyl)-aminocarbonyl, N-(C;-Cs-alkyl-

sulifonyl)-N-(C1-C4~a1ky1)-aminocarbony1, beteroaryl, heterocyclyl, hetero-

arylcarbonyl or heterocjclylcarbonyl, wherein .C;-Cg-alkyl, mono- and di-

C1-Cs-alkylaminocarbonyl, C;-C¢-alkylcarbonyl, | Cl-C6-ancoxycarb6nyl,

25 heteroaryl and heterocyclyl caﬂ be substituted with one to three identical or

different radicals selected from the group consisting of aryl, heteroaryl,

hydroxy, C,-Cy-alkoxy, " hydroxycarbonyl, C;-Cs-alkoxycarbonyl, amino-

carbonyl, mono- and di-C;-C;-alkylaminocarbonyl, amino, mono- and di-

C,-Cy-alkylamino, C;-Cs-alkylcarbonylamino, tri-(Cy-Cg-alkyl)-silyl, cyano,

30 N-(mono- and di-C;-C4-alkylamino-C;-Cs-alkyl)-aminocarbonyl, N-(C;-C,-
alkoxy-C1—C4-alk’yl)-alninécarbony1 and halogen, '




al kyl am no, arylanino hydr oxycar bonyl , G - C6- al koxycar bonyl and the

radi cal -O Cl-4-al kyl -O- Cl-C4-al kyl, 15 or RS represents am no, 9 MAR 2007
" represents hydrogen, Cl-C6-al kyl, formyl, am nocarbonyl, nono- or dp éﬂ ég
20 al kyl am(hé@ 8‘6‘1‘(] yl, 'C3-C$-cycl oal kyl carbonyl, O - C5-REWERWAHEEH| |

- Cl-C6- al koxycar bonyl , N—(Cl C4- al kyl sul fonyl ) - anlnocarbonyl

N (g - C4-al kyl - sulfonyl) N (d -C4- aIKyI) am nocar bonyl , heteroaryl,

het erocycl yl, hetero- aryl carbonyl or heterocyclylcarbonyl wher ei n

Cl- C6-al kyl, mono- and di- C -C4-al kyl am nocar bonyl, Cl1-C6-allyl carbonyl,

Cl - C6- al koxycarbonyl, 25 heteroaryl and heterocyclyl can be substituted with
one to three identical or- different radicals selected fromthe group
“consisting of aryl, heteroaryl, hydroxy, C-C4-alkoxy, hydroxycarbonyl,

d - Co6- alkoxﬁ%arbonyl am no- carbonyl, nono- and o "
di-d-C4- alkylanlnocarbonyl am no, nono- and di- Cl-C4-al kyl am no,

' Cl- C4- alkylcarbonylanlno tr|-(C1 C6-al kyl )-silyl, cyano, 30 N (nmono- and
di-d-C4- aIRyIankmnmﬁﬁsﬁmmnﬁkpﬁﬁmabnmdearbonyI N—(Cl-C4-

al koxy- Cl - C4- al kyl ) -am nocar bonyl and hal ogen, 09MAR2007 WD 20041024700
PCTIEP§003/009523 11- or R6 represents a noiety of the formrula 5 OO O ON

N~ or N\ R6A 00 HZ)4, wherein
\\v/u\ | \\¢/u\ \\V/u\

wherein

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

10
‘ n represents an integer of 1 or 2,
R’ represents halogen, nitro, cyano; Cy-Cg-alkyl, hydroxy or C;-Ce-alkoxy,
wherein C;-Cg-alkyl and C;-Cg-alkoxy can be further substituted with one to
15 three identical or different radicals selected from the group consisting of

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

20 Y! Y2, Y3, Y* and Y? independently from each other represent CH or N, wherein the

Ting 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,




R6A is selected fromthe group consisting of hydrogen and Cl-C6-al kyl, and
10 n represents an integer of 1 or 2, R7 represents halogen, nitro, cyan
Cl - C6-al kyl, hydroxy or Cl-C6-al koxy, wherein Cl-C6-alkyl- and cl - &89 @@}
can be fumwoesospubséi tuted with one to 15 three identi caloraipaglizighenent
radi cal s sel ected fromthe group consisting of hal ogen, hydroxy and

Cl - Ca-al koxy, and 20 Yl, Y2, Y3, Y4 and Y5 independently from each ot her
represent CH or N, wherein the ring cohfains either 0, 1 or 2 nitrogen
atonms. I n another enbodi ment, the present invention relates to conpounds of
general formula (1), wherein 25 A represents a phenyl, naphthyl or pyridyl
ring, RI, R2 and R3 independently from each ot her represent hydrogen,
fluoro, chloro, brono, nitro,.cyano, nethyl, ethyl, trifluoronethyl or

trifluorome®ioxy re;ﬁ)eéénMARhZ(DQZlkyMbBﬁﬂM OXQCH)kexyéﬁfBbEﬁZ OBRdroREAanIR- R4
represents O -C6-al kyl carbonyl , C6- al koxycar bonyl , hydroxycarbogé;
am nocar bonyl , nﬁWéUCGPIb@H}’]aI TRWCHQH %@&WPCEHPC’@Q&NO CYaRRe MICFRLIT

al kyl car bonyl , e n | 5 can

be substituted mn one de |%ﬁ§%ﬁ %upl &? %¥23g% ca s£§%¥écted

fromthe group ceams rbétsuaglt@fed@m%nsy@ltm@b K&éntlcalvdf ﬂiﬁererftj ra§idalel deRsded

C - C4- al koxycar bonyl, am no, nono- or di-d -C4-al kyl am no, heteroaryl and

het erocycl yl, 105RE rthpr goEpt eonsisting | ofoCsedsgpicloalkyl, hydroxy, C;-Cs-alkoxy,
C,-C4-alkoxycarbonyl, amino, mono- or di-C;-Cs-alkylamino, heteroaryl and

: heteroéyclyl,
10 R’ represents methyl or ethyl,

' R®  represents hydrogen, C,-Cs-alkyl, mono- or di-Cl-C4-aJkylaminocarbonyl,
C,-Ce-alkylcarbonyl, C1-C6-a1kdxyca.rbonyl or heterocyclylcarbonyl, wherein

C,-Cs-alkyl and C;-Ce-alkoxycarbonyl can be substituted with one to three
15 identical or different radicals seiected from thé group consisting of heteroaryl,
hydroxy, C;-C4-alkoxy, hydroxycarbonyl, C1-C6-5H<oxycarbonyl, a.mino—
carbonyl, mono- and di-C;-Cs-alkylaminocarbonyl, cyano, amino, mono- and

di-C;-C;-alkylamino,
20 or
R® represents a moiety of the formula

*\/U\N' *JN | \/U\

25 wherein
R®  isselected from the group consisting of hydrogen and C;-Cg-alkyl, and

n represents an integer of 1 or 2,



R6 represents hydrogen, C-C6-al kyl, nmono- or di-G -C4-al kyl am nocar bonyl ,

d - C6- al kyl carbonyl, d -C6-al koxycarbonyl or heterocyclyl carbonyl, \(%neg@ﬁ

- Cl1- C6- al k)(l and Cl- C6-al koxycarbonyl can be substituted with one to ' %
i denti cal %QZ%V@%QP%nt radi cal s sel ected fromthe group RGHEP20I/#g523f
heteroaryl, hydroxy, O -C4-alkoxy, hydroxycarbonyl, Cl1-C6-al koxycarbonyl,
am no- carbonyl, nmono- and di-C - C4-al ky] am nocar bonyl cyano, am no, nono-
and di-C 1 -C4-alkylamino, 20 or R6 represents a noiety of the fornula O O
O ._ uONRen N~ or v NLjCHz) it 25 wherein R6A is selected fromthe
group consisting of hydrogen and O -C4-alkyl, and n represents an integer
of I or 2, 09 MAR 2007 WD 2001/021700 - PCT/ EP2003/ 009525 13- RY

represents hal og nltro cya trifl.yorone r|fI or.onet hoxy, nethyl
o ety & andrepresiis pgef YERG crbda RS PRI o blam dRES R L e
enbodi ment, the pgy §ent invention relates to conpounds of general- 10

-formula (1), wherei'n A represents a phenyl or a pyridyl ring, Rl and R3
each represent hydrogen, 15

5 and
Y Y% Y3, Y* and Y° each represent CH.

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

10 formula (I), wherein
A represents a phenyl or épyridyl Ting,

R! and R® each represent hydrogen,

15
R? represents fluoro, chloro, bronio, nitro or cyéno,
R? répresents cyano, C;-Cs-alkylcarbonyl or C;-Cs-alkoxycarbonyl, - wherein-
C-Cs-alkoxycarbonyl can be substituted with a radical selected from the
) 20 group consisting of hydroxy, C;-C4-alkoxy, C,-Cy4-alkoxycarbonyl, mono-

- and di-C;-Cy-alkylamino, heteroaryl and heterocyclyl,
R’ represents methyl,

25 R® represents hydrogen, C;-Cs-alkyl, mono- or di-C;-Cs-alkylaminocarbonyl,
C1—C4—alkylcarbony1 or Cy-Cg-alkoxycarbonyl, wherein C;-Cq-alkyl and
Cl-C4-a1koxycaIBony1 can be substituted with a radical selected from the
group consisting of heteroaryl, hydroxy, C;-Cs-alkoxy, hydroxycarbonyl,
aminocarbonyl, mono- and di—Cl-C4-a1}\’$flaHﬁnocarbonyI, amino, mono- and

30 di-C;-Cy4-alkylamino,




R2 represents fluoro, chloro, brono, nitro or cyano, R represents cyano, .
Cl- C4- al kyl car bonyl or Cl1-C4-al koxycar bonyl, wherein Cl-C4-al koxycar bon @m
can be substituted vvith a radical selected fromthe 20 group consi 9 éﬁl

hydroxy, Gls b y, d -C4-al koxycarbonyl, nono- and d Lam no, .
het er oar yl %ﬁ“het erocyclyl, RS represents nethyl, 25 %IPFgg)lchgé)gﬁ’bg%

hydr ogen, d -C4-al kyl, nono- or di-Cl-4-al kyl am nocar bonyl

C, - C4- al kyl carbonyl or d -C4-al koxycarbagyl , wherein Cl=C4- al kyl and

Cl - C4- al koxycar bonyl can be substituted with a radical selected fromthe
group consisting of heteroaryl, hydroxy, Cl-C4-allcoxy, hydroxycarbonyl,

am nocar bonyl , nono- and di-C -C4-allylam nocarbonyl, am no, nono- and 30
di-d-C4-al Kyl amino, 0 9 MAR 7007 WD 2004/ 024700 - PCT/ EP2003/ 009525 - 14-
or R6 represents a noiety of the formula OO u N~ or v N 'NRn O 5 wherein
R&A i s sel ect ed fromthe group consisting of hydrogen and nethyl, 10 R7

represents RS f| uepresemtsamoiety of the dormavtd Y', Y2, Y3, Y4 and YS each
represent CH 15 .

. \/u\N
’ ~ ()\JRGA | l\/o

wherein

R®  is selected from the group consisting of hydrogen and methyl,
10 R’ represents trifluoromethyl or nitro,
and

Y, Y2 Y3, Y* and Y each represent CH.
15
In another embodiment, the present invention relates to compounds accordihg to

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

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

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

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

general formula (T), wherein R? is cyano, especially wherein A is phenyl or pyridyl

and R? is cyano located in para-position relative to the central dihydropyrimidinone
25 ring.

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

general formula (T), wherein R? is hydrogen.




e ‘
I n anot her enbodi nent, the present invention relates to conpounds accordi ng
to general formula (1), wherein A is phenyl or pyridyl. In another

enbodi ment, the present invention relates to conpounds accordi ng t @9 bR 2007
general fwomobgo24togp, wherein BY is hydrogen. |n another renipoebhssands2st he
present invention relates to conpounds according to general formula (1),
wherein R2 is cyano, especially wherein Ais phenyl or pyridyl and R2 is
cyano |located in para-position relativd5to the central dihydropyrim di none
25 ring. In another enbodiment, the present invention:-relates to conpounds
according to general fornmula (1), wherein R3 is hydrogen. D WD 2004/ 024700

9 MAR 2047 RGHER? 0008625 thel Presdnd ianatidarrepdeo@di sRmountih eceirgRe b

~invention relates to conpounds agcording to general formula (1), wherein R4
is O -C4- al $eoome) dembdnyl), wpeieonBl 1y Guibsalkeoxpcatbopyl optycaebx pubsidyed ibal | y

2- hydr oxyet.hoxycar bony r wherein R4 is. .G -CA-al hyl.carbonyl . especially
- met hyl car bc}}?’%&y{") ef%CéﬁB@ﬂyﬁf%@aﬁ%ﬁﬁ?‘?nyMPé é%%{ 5 ﬁ@'@%{%ﬁa’ﬂc¥gqufﬁes to
conpounds ageandiyngeft9icafRperal formula (1), wherein RS is methyl. In
anot her enbodi nerit, the present invention relates to conmpounds according to

10 genferal fornula (1), wherein R6 is hydrogen. |In another enbodi nent, the

present invention relates to conpounds according to general fornula (1),
wher ei n R7- Insanother) erphesivsenty theopregent g vendiopercialgs {p GHBPQINES Recording to

trif'uorone%gﬁkﬂkﬁﬁﬁﬁfg)%ﬂmﬂﬁﬁ%ﬁﬂﬂﬁ%ﬁ&?” relative to the centra
di hydr opyrim di hone ring. '
In another embodiment, the present invention relates to compounds according to

10 general formula (T), 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
trifluoromethyl located in meta—poéition relative to the central dihydropyrimidinone
15 ring. | |

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

formula (1A)

),

20 wherein

Z represents CH or N, and



I n anot her enbodi nent, the present invention relates to conpounds of general-
formula (1A) CN RZ R4 NNR6 H3CI N ~O R3/ (1A, CF3 20 wherein Z
represents CH or N, and 0 9 MAR 2007 WD 2004/024700 - PCT/ EP2003/ oo@éz\@Rﬁw -
R, R3, RAVQRM4RB4+WAve the neani ng i ndicated above. The RSTPER2OG00525t he -
present invention, wherein R6 is hydrogen, can enolize into the :
correspondi ng hydroxyanm dines: 5 R2 R2 lléf AR. A 1 R RNCHI RS NIl O

RS NNOCH Yii 7Yl Y5

R!, R?, R* and R® have the meaning indicated above.

The compounds of the present invention, wherein RS is hydrogen, can enolize into

the corresponding hydroxyamidines:

5
The compounds of general formula (I) can be synthesized by condensing compounds
of general formula (II)
10
R?
R!
1),
CHO
wherein
A, R! and R? have the meaning indicated above,
15

with compounds of general formula (1IT)




R7 tt-R.Y Y2~CY3 Y Y 4 R3 R The conpounds of general formula (1) can be
synt hesi zed by condensi ng conpounds of general forrmula (11) 10 R2 %ﬁﬂﬁ
CHO wherein A, R and R2 have the neaning indicated above, 15 wit B

- conpoundsWSF 20§&P M fornmula (111) 0 9 MAR 2007 WO 20049QZEF200B/009525

PCT/ EP2003/ 004525 -17- R4 RO wherein R4 and R5 have the neaning indicated
above, 5 and conpounds of general for_nH_a (I'V)  NH2

wherein

| R* and R? have the meaning indicated above,

5
and compounds of general formula (IV)
HN™ ~0
Y1| ZY R’
Y%(a.\/‘ av),
R . |
wherein
10
R3, R7, and Y' to Y° have the meaning indicated above,
in the presencé of an acid either in a three-component / one-step reaction’ or
) sequentially to give compounds of the general formula (IB)
15

(IB).

wherein



HNOY~R Y 3.Y4 (1V), R3 wherein 10 R R7, and Y' to Y5 have the neaning
I ndi cat ed above, in the presence of an acid either in a three-conponent /
one-step reaction or sequentially to give conpounds of the general Ufgow\ﬁmg

(1B) 15 RyoAoBbH Rs O YL / YBR7 (1) YY3.Y4 R3  whepeinhpdydohfAR 2007 -
WO 2004/ 024700 - PCT/ EP2003/009525 -18- A, R to R5, R7, and Yl to Y 5 have

t he neani ng i ndi cated above, optionally foll owed by reaction of the

conmpounds of general forrmula (IB) with-18-conpounds of the general formula
(VM) R6.-X (V), wherein . : .

A, R'toR®,R’, and Y' to Y® have the meaning indicated above,

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

5 compounds of the general formula (V)

R%-X V),

_ - wherein
10 |
R®  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,
15

in the presence of a base.

The compounds of general formula (I), wherein R* represents cyano, R’ repreéents
amino and R® represents hydrogen, can alternatively be prepared by condensing
20 compounds of general formula (II) with compounds of general formula (IV) and a

compound of formula (VI)
NC-CH;-CN (VD

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

sequentially.

Suitable solvents for the process (II) + (ID/(VI) + (IV) — (IB) are generally
~ customary organic solvents which do not change under the reaction conditions. These
30 include ethers such as diethyl ether, diisopropyl ether, 1,2-dimethoxyethane, dioxan

or tetrahydrofuran, ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethyl-




10 R6. has the neaning of R6 as indicated above, but does not represent

hydr ogen, and X represents a | eaving group, such as hal ogen, tosylate
nmesylate or sulfate, 15 in the presence of a base. The conpounds di9¢@R$WL
- fornul a (WP,20es®on R4 represents cyano, R5 represents pcamemasang2iR
represents hydrogen, can alternatively be prepared by condensing 20
conpounds of general fornmula (11) with_conpounds of general forrmula (1V) and
a conpound of formula (V) NC-CH2-CN'@%F) 25 in the presence of an acid
either in a three-conponent | one-step reaction or sequentially. Suitable
solvents for the process (II) + (l1I1)/ (VM) + (1V) -* (1B) are generally
custonmary obgafmhides @ videdhelswhichh asl andthinot,hathgeoly megopided, fsepipansl, n-

- conditions. These 30 include ethers such as diethyl ether, diisopropyl

et her, 1, 2-Whtansl hex Jortiaele, ord hydkgrateens steln iy dpeftaicanbexaney Fydekaxane,
t one, tonitril i et hyl sulf pxid i net hyl 0,9 MAR.2007 . \\D
20041 024700 2 ter 808 GBkbs O Tl e M DS, o aharaTabaR e,

net hanol ,  edifiaBRthafe, R NG ethahns BPEPABhzend) It RUIRNYssiBle thRE R es OF
hydr ocar bons such as pentane, hexane, cycl ohexane, 'benzene, toluene or

xyl enéy, or dfdhogwve-rhsdicoedsdiomss. Poefbrredsioditetirocasaistthaay drofdiaphl or oet hane,
trichl oronet hane or chl orobenzene. It is also possible to use mxtures 5 of
t he above-nentioned solvents. Preferred for the process is tetrahydrofuran.

gencral |y | Sarpioiods By BEERRs Wb ADIGHLECY] s BPh sorkethboRafis oy
aci ds, suchorasrgaihi@rackamRtse, preferably include carboxylic acids, such as, for example,
acetic acid or trifluoroacetic acid, sulfonic acids, such as, for example,
10 methanesulfonic acid or p-toluenesulfonic acid, hydrochloric acid or phosphoric
acids such as polyphosphoric acids. Preference is given to polyphosphoric acid ethyl
ester. The acid is employed in an amount from 0.25 mol to 100 mol, relative to 1 mol

of the compound of the general formula (IIT).

15 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 carmry it out at elevated pressure or at reduced pressure (for example in a range

20 from 0.5 to 5 bar).

Suitable solvents for the process (IB) + (V) — (I) 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 tetra-
25 hydrofuran, ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethylform-
amide, or hydrocarbons such as pentane, hekane; 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.

30



acetic acid or trifluoroacetic acid, sulfonic acids, such as, for exanple,

10 net hanesul fonic acid or p-toluenesul fonic acid, hydrochloric aci%toh 007
phosphoric acids such as pol yphosphoric acids. Preference is given GHMAR £ 5
pol yphosphwoze4acidoet hyl ester. The acid is enployed i pcarer@omwnés2ér om -
0.25 nol to 100 nol, relative to 1 nmol of the conmpound of the general
formula (I111). 15 The process is in general carried out in a tenperature
range from +20C to +150C, preferably f20m +60C to +100C. 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 exanple in a

range 20 frQg i LLeg0l v ent : . + (V)
-* (1) are g%%@gﬁat;&cﬁéﬁgénéﬁlcg%r Igzi+c(\ﬁ)56>l 3‘2{?’? es%%?%}ﬁeg%&%ot ?:%g%%émunder
t he react i orbaseanThédeqirsferabhemeluds el tliteargingssach s¢)dbr agantl€tgiydridider 4-

dii sopropyl ether, 1,2-dinethoxyethane, dioxan or tetra 25 h%drofuran,‘ et hyl
acet ate, aceV.dhdimesdusmopyndiae, @ ke hichsimetioiaraiacs, diswet Mgl f1oF nexaamlde, or

hydrocarbons_.such _as_ pent.ane. he .cycl ohexane, benzene, .t ol uene .or

xyl ene, or %F@ﬁgﬁﬂ{‘%yodr ggilorpg%‘??gég%ﬂ“% _%%ﬁﬁ?%&“ﬁ%néﬁ S (L)l}ygﬁlfiﬁane,
tri- chl or ongtfapnge 9 ghilhabRANEEMSdridd. Tie Bistds ReGILRIEInt 2 UaBuM KbMr es of
t he above- nentioned solvents. Preferred for the process is tetrahydrofl uan.

30 0 9 MAR ZDDihol WO 2004 /pofeably BGTH/IERIOILA0D 56t ve20-1 1Bal oftbt eolhpewsi f or
the process (IB) + -> (]) are generally inorganic or organic bases.
These pref er‘(étlgleéerﬁln’%}%ﬂlé lic am nes, such as, for exanple, piperidine or
4- N, N-di net hyl am nopyridine, or (O-C4)-trialkylam nes, such as, for _
exanple, triethylam ne or diisopropylethylamne, or hydrides such as sodi um
hydride. 5 Priefgioesseds s gghergincdmed odi inme hytdpdraivre fdnge fame 0°€ termpllsef@d i n, an
anount. from ' n
preferably from +20°C to +80°C, especially at room temperature.

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 rangé

from 0.5 to 5 bar).

15 v
Tﬁe compounds of the general formulas (II), (IIL), IV), (V) and (VI) are known per
se, or they can be prepared by customary methods.
The above-mentioned method can be illustrated by the following scheme:
20 |
R?
R1
4 -
Rl + CHO +
NH, —_—
R’ (@] /g




0.1 nol to 10 nol, preferably from1 nmol to 3 not, relative to 1 nol of the

conpound of general fornmula (1V). The process is in general carri i&) Zu'mﬁ

a terrperature range from OC to +150C, 10 preferably from +20C to

especi al 1YO2004B4Mt enper at ure. The process is general | PCEEPPIOZA0SR  at

normal pressure. However, it is also p055| ble to carry it out at elevated

pressure or at reduced pressure (for exanple in a range fromO0.5 to 5 bar).

15 The conpounds of the general fornuias (I1), (111), (I1V), (V) and (M) are

known per se, or they can be prepared by custorrary met hods. The

above- nenti gned net hod can be i1 lustrated, by % foll ow ng schenme: 20 R2 R2
R A R1 Fhe pqmpoengy #cqq INBIZtQ\II-thsmUIFNnOeF@ N en wafprepesgple, usgfk R R3 0

" 9 MAR 2007 1009 h di
Dot he s meRpEaoa O 8 Gnamie B REEO A A REne? el 5. SRIRGMIIRAE " < 19
~ phar macoki ngfriuge as:ﬁawlbhnexﬁpe@rtmbl@eaﬁ{eﬁt/mﬁf/@r ﬁﬂaﬁﬁﬁﬁﬂé R Fikot R B hif@fpsuse as

nmedi canents for the treatnment and/or prophylaxis of disorders in humans and
ani mal s. and animals.

5

Surpnsingly, the compounds of the present invention show human neutrophil
elastase (HNE) inhibitory activity and are therefore suitable for the preparation of
medicaments for the treatment of diseases associated with HNE activity. They may
thus provide an effective treatment of acute and chronic inflammatory processes,
10 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 pulmbnary diseases
(COPD), chronic bronchitis and bronchiectasis. The compounds of the present
15 invention may further provide an effective treatment for Vcardiovascular ischae;nic
diséases such as acute coronary syndrome, acute myocardial infarction, unstable and
stable angina pectoris, coronary artery bypass grafts (CABGj and heart failure
development, for atherosclerosis, mitral \}alvﬁla.r disease, atrial septal defects,
percutaneous transluminal coronary angioplasty (PTCA), inflammation after open
20 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
25 - sinusitis, allergic sinusitis, Crohn's disease, Kawasaki disease, glomerulonephritis,
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.

30 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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participation is involved. 30 The present invention further provides

medi canments contai ning at | east one com pound according to the invention,

preferably tigéilhanl applivatoe formsmorcdudshapphieativmd fddhi ROER release the active
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component rapidly and/or in modified form, such as for example tablets (non-coated
and coated tablets, for example with an enteric coating), capsules, sugar-coated

tablets, gfanules, pellets, powders, emulsions, suspensions, solutions and aerosols.

Parenteral application can be carried out with avoidance of 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, suspensibns, 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.

t hus provide an effective treat neot/prbocamoestses and

g Ieg ulcers, inflamatory bowel disease, bacterial and viral
f3fo tf?rghsma; stroke and other conditions in which neutrophil

a




WO 2004/ 024700 PCT/ EP2003/ 009525 -22- col ogically safe excipient or carrier
subst ances, and also their use for the above- nentioned purposes. The active
component can act systemically and/or locally. For this purpose, itQ%4AR

5 appl i edvonom/osaiod abl e manner, for exanple orally, pareotapalobsess2s

pul monal Iy, nasally, sublingually, Iingually, buccal ly, rectally,
transdermal |y, conjunctivally, oticallé an i nplant. For these
application routes, the active conponer® - can be adm nistered in suitable 10
application fornms. Useful oral application fornms include application forns
whi ch rel ease the active conponent rapidly and/or in nodified form such as

for exanpl erHeakdtigk Scoipdnet®adafthe dttlcpio@tifd thablkeitdl apflicats@ming W hh an
enteric coating), capsules, sugar-coated 15 tablets, granules, pellets,

powder s, ennmeo&csg)wsqs:pensil‘busgs capiedt QU risingnthedenasiokis, phRanasauteratly
appllcatlon

be carr i dance of .an abs on_ st
(i ntravenoust %’qel%ﬂl’%ﬁ’ﬁ eﬁﬁ Hf““qtenlflf @&Fo‘i%?@ (fqr P EFHIIPWB?%?‘C
i ntral umbardeyhioQk), Wolnts! 21%} Leaa%l@fh &l eﬁ@ﬂménfenoty'cmfsj apMS A Yo
subcut aneousl vy, |ntracuta eously, er ut'anéousl ¥ "or 1'ntraperitoneally).
Usef ul5 par entaepid sagipin catieah siﬂphm); rigspending iapgrest(fen eamdplenpolyviaml-
preparations in th forti;n of sol utions sSp r@éons enu) si ons
I yot)hl | i sa}@?@ﬁ&n t &Ry pRAdBstyral bquiylg G (05| & amphe WHEm)aﬁﬁpil@artS: 03
routes inc éﬁﬁg! 0 u |n
powder i nha ers aﬁ{r?e% 1ze all;téqgi:]chgéas,l £%?I§&2§H§ uct8 géﬁgyt(%graega&gfen@a‘gaﬁ% k

capsul es t opibemdFucH é‘stlﬁi’rﬁ&ldiésmgﬂ&btb)énd/@ﬂbcﬂdrw@ﬁﬁdn}é or buccal ly,
supp05|tor|es ear and eye preparations, vagi nal capsul es, aqueous
suspensions (lotions, shake m xt ures), |Ip0phI|IC suspensi ons, ointnents,

creang, m l#d u%'nsatneusse m Stclasrc]egofp or\ﬂja?d{rmmoﬁ'atmn 138 rcscom?fgendable to administer

doses of from 0.001 to 50 mg/kg, preferably of 0.01 mg/kg to 20 mg/kg. In the case of
pa;enter'al administration, such as, for example, intravenously or via mucous
membranes nasally, buccally or inhalationally, it is recommendable to use doses of
0.001 mg/kg to 0.5 mg/kg.

15 A
In spite of this, it can be necessary in certain circumstances to depart from the
amounts mentioned, namely as a finction of body weight, application route,
individual behaviour towards the active component, manner of preparation and time .
or interval at which application takes place. It can for instance be sufficient in some

20 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 ere, unless otherwise stated,

N
h

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

reported for liquid/liquid solutions are each based on the volume.



0 9 MAR 2007 WD 2004/024700 - PCT/ EP2003/ 009525 -23- The active conponents .
can be converted into the recited application fornms in a manner knomnmf 0
se. This is carried out using inert non-toxic, pharnmaceutically su 0t9al

exci pi ent wo Thess7oncl ude inter alia carriers (for exanpbermwpresoeaiyss al line -
cellul ose), solvents (for exanple |iquid polyethylene glycols), emulsifiers
(for 5 exanpl e sodi um dodecyl sul phate), dispersing agents (for exanple

pol yvi nyl - pyrrolidone), synthetic and‘ﬁétural~biopo|yners (for exanple

al bumn), stabilizers (for exanple antioxidants such as ascorbic acid),
colorants (for exanple inorganic pignments such as iron oxides) or taste
and/ or odor Acor r EgaRia%ionld phekiolusie@d atieety i N t he case of ora

adm nistration, 1t 1s recormmendable to adm nister doses of from0.001 to 50
ny/ kg, preferably of 0.01 ng/kg to 20 ng/kg. In the case of parenteral

adm ni strati for ex i ntr.av ly or v cous . renbr anes
nasal |y, buJ@sPngnafﬁ e ShoGHar By ek ok 88 St dbioghl oS Frsuds of
0.001 my/ kg pl9 H RnfiHsted Jf‘érét‘bnﬁﬂé tu@m%fthé hilﬁ)w:h%a&% be necessary in

certain circumstances to depar anmount ioned, nanely as a
functi én of body weight, application route, individual behaviour towards
the active conponent, manner of prepar ation and t| e or i nterval at which
appl i cat i onlt akednpifzg-enzvime as5a st RefiEophil g ¢ in some 20 cases

to use less than the aforenentloned nlnlnunlannunt mhlle in other cases the
upper limt nmentioned will have to be exceeded. In the case of the
application skay écift@fd anounts, it can be advisable to divide theminto a
plurality of |nd|V|duaI doses spread through the day. 25 The percentages in
the tests and exanples which follows are, unless otherw se stated, by 4

wei ghr}pr bar t S a ufpe¥ 8\? ﬂrﬁEng ll\)/a%ﬁ buﬁler Sﬁ 79 bgt OlQaélatOI qu (w/v bovine

conce at I

serum albumin;

suitable concentration (see below) of HNE (18 U/mg lyophil., #20927.01, SERVA
Electrophoresis GmbH, Heidelberg, Germany) in assay buffer;
15

suitable concentration (see below) of substrate in assay buffer;

suitable concentration of test compounds diluted w1th assay buffer from a 10 mM
stock solution in DMSO.
20

Example A

In vitro inhibition of HNE using a fluorogenic peptide substrate (continuous
read-out signal, 384 MTP assay format):
25
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 pul of test compound dilution, 20 pl of
HNE enzyme dilution (final concentration 8 - 0.4 pU/ml, routinely 2.1 pU/ml) aﬁd
30 20 pl of substrate dilution (final concentration 1 mM - 1 pM, routinely 20 pM),

respectively. The solution is incubated for 0 - 2 hrs at 37°C (routinely one hour). The



reported for liquid/liquid solutions are each based on the volune. 0 9 MAR
2007 WD 2004/ 024700 PCT/ EP2003/ 009525 -24- A. Eval uation of physifgq@mqm

activity ential of the conpounds of the inventio i nhj bi.T_
neutrophi\i’-&gw}g&&g@ activity may be denonstrated, for g&@ﬁﬁ#‘ﬁ%@% *ng the
follow ng assays: 5 1. In vitro enzyme assays of human neutrophil el astase
(HNE) Assay contents 10 assay buffer: »3..1 M HEPES-NaCOH buffer pH 7.4, 0.5 M

NaCl, 0.1% (w v) bovine serum al bum n; suitable concentration (see bel ow)
of HNE (18 U ng |lyophil., #20927.01, SERVA El ectrophoresis GibH,

R S O T Ay A R e A i
diluted w tﬁ%@@&gﬁfafﬁor bR Ae ﬂéagf?zﬂ T&trgfé!%fsiﬂér%s!eg@tﬂe HMRLn R0 Fxanpl e A

In vitro in HNE using a orogeni ¢ peptide substrate (‘conti nuous

~ read-out si$gtaim, 884400THn psgaypdraonatty elakfasd activiys (P vhineobre debegme@ledst ase
substrate MeOSuc- Al a- Al a- Pro-Val - AMC (#324740, . Cal bi ochem Novabi ochem
Cor por at i onbY REFckerRis Al PIpir Kretandtlm@er Yodisp)are detggaiged by dangwagyersBirkt i on i s

prepared. byles)%inH%o%\per{ed%Ié951&%_%%8@%%@%{119%.' ution, 20 I of HNE enzyne

dilution (final® concentration routinely 2.1 Um) and

The preparation examples had 1Csp values within the range of 5 oM - 5 uM m this

assay. Representative data are given in Table 1:

10 Table 1
Example No. | IC5 [nM]
1 8
9 40
14 ' 5
15 ' 8
16 10
20 700
24 . 13
26 10 ,
:’ 28 50 ’
58 1100
60 5
72 6
73 60
74 20
103 60
109 15
110 : 50




30 20 | of substrate dilution (final concentration 1 mM- 1 M routinely 20.
M, respectively. The solution is incubated for 0 - 2 hrs at 37C (rcguh'&mh-]y
one hour). The 0 9 MAR 2007 WD 2004/024700 PCT/ EP2003/ 009525 - 25- 0 .
f | uor escence 2ei/oe4100 | | berated AMC due to the enzymati c r @eattEpeov3iosysorRasured -
at 37C (TECAN spectra fluor plus plate reader). The rate of increase of the
fluorescence (ex. 395 nm em 460 nm is proportional to el astase activity.

| C50 val ues are determined by RFU-versd8-[1] plots. K and Knm(app.) val ues
are determ ned by Lineweaver-Burk 5 plots and converted to K, val ues by

D xon plots. The preparation exanples had I C50 values within the range of 5
nM - 5 pM i mExalpifle Bassay. Representative data are given in Table 1: 10 Tabl e

1 Exanpl e No. nM 18 940 145 158 16 10 20 700 24 13 26 10
28 50 - 58 1100 60 5 72 6 73 60

In vitro inhibition of HNE using a fluorogenic, unsoluble elastin substrate

(discontinuous read-out signal, 96 MTP assay format):

In this protocol the elastase substrate elastin-fluorescein (#100620, ICN Biomedicals
GmbH, Eschwege, Gefmany) is used. The test solution is prepared by mixing 3 pl of
test compound " dilution, 77 pl of HNE enzyme dilution (final concentration
0.22 U/ml - 2.2 mU/ml, routinely 21.7 pU/ml) and 80 ul substrate suspension (final
10 concentration 2 mg/ml). The suspension is incubated for 0 - 16 hrs at 37°C (routinely
four hours) under.slightly shaking conditions. To stop the enzymatic reaction, 160 ul
of 0.1 M acetic acid are édded to the test solution (final concentration 50 mM). The
polymeric elastin-fluorescein is pulled down by centrifugation (Eppendorf 5804
centﬂfﬂge, 3.000 rpm, 10 min). The supernatant is transferred into a new MTP and
15 the fluorescence of the liberated peptide fluorescein due to the enzymatic reaction is
measured (BMG Fluostar plate reader). The rate of fluorescence (ex. 490 nm, em.
520 nm) is proportional to elastase activity. ICso values are determined by RFU-

versus-[I] plots.

20 11. In vitro buman 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)].

30 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




74 20 103 60 109 15 110 50 0 9 MAR 2007 WD 2004/ 024700 -

PCT/ EP2003/ 009525 -26- Exanple B In vitro inhibition of FINE using a

fl uorogeni c, unsoluble elastin substrate (discontinuous read-out 8i QMQERIZUW%
MIP assaywa@ nmm/m4)700 5 1n this protocol the el astase subsRCHER2003/009525

el astin-fluorescein (#100620, |ICN Bi omedicals GibH, Eschwege, Germany) is
used. The test solution is prepared by mxing 3 R of test conpound
dilution, 77 | of PINE enzyne diluti on22fi nal concentration 0.22 Um - 2.2
mJm, routinely 21.7 Um) and 80 | substrate suspension (final 10
concentration 2 ng/m ). The suspension is incubated for 0 - 16 hrs at 37C
(routi nely 9520885 aidr ) provedes inbitigh{d WPIFhakipsgndoadiaideans . thd @eld &zhé he
enzymatic reaction, 160 41 of 0.1 Macetic acid are added to the test

sol ution (ﬁpmpﬂé@nmﬁma%ﬁo@ﬁ H@m@ﬂ/pf’l\ﬁ%earepsﬂpm &rogl astipherdll venoescei n is

ﬁ‘lu Inl) EdTﬂg %@r%ﬁ?ﬁﬁ ac’tﬁé‘ gqr‘bséeé&ggbcpeg At 81?l§mﬁ (EIW%MTIE;r 3 ug‘i‘g’htﬁﬁ 394)%4@%323 cence

of the |ibepalLeoREPWedE af LHRELEESRING er@ct Bedw/2Bn QNZYN AL G ?@téé(lﬁg)ek

measured (BMS Fl uostar plate reader) e rate of fluorescence

em 520 nnyell ?omimapmtc’raatialelatstas&a{la%phﬁes agdi asiat positivEx@niral foe sheadseay,
det er m ned bg RFU- versus-[I] plots. 2Q0.11. In vitro human neutro h|| assays
Exampl e A 1334 Hlo(BnM) assﬂlqu),gq §h%ggsa51,ve inhibitor of neutrophil elastase.

cellular control is PMNs without compound at each appropriate cell density. The

490 nm

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
10~ 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 a beta counter for 3 minutes per well.

Elastolysis ‘of the *H-elastin results in an increase in counts in the supernatant. An

15 inhibition of this elastolysis shdws a decrease, from the cellular control, of tritium in
the supernatant. o1PI gave 83.46 + 3.97% (mean + s.e.m.)inhibition at 1.2 uM (n =
3 different donors at 3.6 x 10° cells per well). ICsq values were obtained for the
reference compound ZD-0892 of 45.50 + 7.75 nM (mean + s.exm.) (n = 2 different
donors at 3.6 x 10° cells per well).

) 20
Given that ZD-0892 is a selective inhibitor of PMN elastase along with the data from
alPl 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
25 are evaluated for their inhibitory activity in this HNE-dependent model of neutrophil

elastolysis.



25 This assay is used to determne the elastolytic potential of human -
pol ynor phonucl ear cells (PM\Ns) and assess the proportion of degrad%imme
to neutrophil elastase [cf. Z W She et al., Am J. Respir. Cell. I, *
Biol. 9, ®®62089@4(®993)]. 30 Tritiated elastin, in suspePST/BR005/809627at ed on -
to a 96 well plate at 10 g per well. Test and reference [ZD 0892 (J. Med.
Chem 40, 1876-1885, 3173-3181 (1997), 09 MAR 2057 WD 2004/ 024700 -

PCT/ EP2003 /009 5 25 -27- 95/21855) and<al protease inhibitor (alPl)]
conpounds are added to the wells at the appropriate concentrations. Human
PMNs are separated from peripheral venous blood of healthy donors and
resuspendedExampld Bure nedi a. The neutrophils are added to the coated wells
at concentrations ranging between I x 106 to 1 x 105 cells per 5 well.

Porci ne pancreatic elastase (1.3 M is used as a positive control for the

assay, and,alPl (1.2.M S use th gsitive inhibitor of neutrophil
el ast ase. Tﬁévmcoelﬁl%‘fﬁlg%&k)ﬁiepf)qrgf]gﬁﬁmée%lsfa%m conpound at each appropriate
cell density. The cells plus conpounds are incubated in a humdified

incubator at 37C for 4 hours. The plates are centrifuged to allow the
harvesp of ddabursmpetr nhtheninhintign ofkkstiée bowet tamnautrorhsl membsies iedei-n 75 |

vol umes to corresponding wells of. a 96 well umapl.at eTM (solid sciptillant
cont ai ni ng qrg{egé.t}%ng culrogpib agsey- GWP}IIS AT S, t%é &th I&%Sartgﬁeéi n the
wells and r | Rirfarld ' alysi s of the
Stk el act i n fasa ey Rthh SRNATE00 fim SRR, IR il me FoIa Clialeie

i nhi bition diked ko sheehemsophiysivith o parafordaidehade and 05?4 prtaadehydarfocdnt r ol |
of tritiumin theo supernatant. al Pl gave 83.46 3. 97%gmaan f s.e.rn.)

i nhi bi tion &gt A (Iheneugopfijst wedhen gpwbrandayehicly apd 1the cemppand,ardsge] | ).

1 G50 yal . obt i f : f,.45,50 7.75
o Crin 1 SPBUS QLA LRGa, RilohDE by MEKEPGP afOIRAHAE MEDRICAL AR,
Val-AMC (#324740, Calbiochem-Novabiochem Corporation, Merck KGaA,

=

Darmstadt, Germany) at 200 pM. Following a 25 min incubation at 37°C, the
Teaction is terminated with PMSF (phenyhnethanesulfohyl fluoride), and the fluores-
cence is read at ex: 400 nm and em: 505 nm. ICso values are determined by inter-

15 polation from plots of relative fluorescence vs. inhibitor concentration.

1. In vivo models

Example A
20

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
30  killed by an anaesthetic overdose (sodium pentobarbitone) and the lungs lavaged

with 2 ml heparinised phosphate buffered saline (PBS). Bronchoalveolar lavage



20 Gven that ZD-0892 is a selective inhibitor of PWN el astase along with
the data from alPl inhibition, these results indicate that the mj(gihg‘gzmj
el astin de%radation by PM\s is due to the rel ease of neutroPphi_I el'e e,
“and not tYOMBYHAI0| astol ytic enzyme such as matrix nBCAHEHRHIEIZes
(MWPs). The conpounds of this invention 25 are evaluated for their
inhibitory activity in this HNE-dependepy nodel of neutrophil el astolysis.
0 9 MAR 2007 WD 2004/024700 - PCT/ EP2003/ 009525 28- Exanple B In vitro
i nhibition of nmenbrane bound el astase: 5 Measurenment of the inhibition of
el astase bound to neutrophil nenbranes is per- fornmed using a human

neut rophi | E684ky voNeug aoperordedasnd diei pumpleedeni o cpSEath BAD. stwwpleds nmin and
~then spun at 1600 rp ubsequent | th rane boun l.agt ase js , fixed
o the’ nout PERRIHESE B 199 S90p AP aR bR R 0L n A6 SSRTHUFT G S OH, 8 for 3
mn at 4C. Ee | ] ] 2608 gaReynd under
10 eval uati {olﬂr% ag?égg%gg%sb%% ?ﬁgggﬁa%?a{@gg s%{)‘?htﬁgﬁs%dggtltﬁz}? (1319
McOSuc- Al a- &l agd?n aliscdaled AiG (e3@A74€l et -r@alshemiet eim Noubbildt lvetyltGargioi-at i on,

Merck KGaA, Darpstadt,. Gerpmny) at. 200 M. Fo| l owing a 25 min incubation at
37C, the .t ERETTHAD PR I hAGId RS 9 IPERe G5 THAIR SOGFT BRI Pleedior i de)

and the fl !J%rgé%tyﬁfe{r%g@eb.sgé&a% ﬁa%.l?a’éﬁlfoﬁﬂgcé H&agrfg? %%ng%@%gés@aﬁ’aa' ues

are determ ne ~po| ation ron‘fp ot lve uorescence VsS.
i nhi bi tor cedigahtivat ioof ehdhl sanhple \aie/ pladeilents a Exprargit avell @0al9b wieloflaodel of

acute [ung LQ&&;& iprllaté.hgllr?atniples are tested i duplicate. 100 pl 0.1% CTAB/PBS is
included as a blank. The absorbance of the well contents is measured at 415 om using

10 a spectrophotometer. A standard curve is constructed by measuring the OD at

415 nm of different concentrations of blood in 0.1% CTAB/PBS. Blood content

values are calculated by comparison to the standard curve (included in each plate)

and normalised for the volume of BAL fluid retrieved.

15 The compoﬁnds of this invention are evaluated intravenously, orally or by inhalation

for their inhibitory activity in this model of HNE-induced haemorrhage in the rat.

Example B

y 20 In vivo model of acute myocardial infarction in the rat:

Elastase 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
25 Type 845, Hugo Sachs Elekironik, 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

30 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



Instillation of human neutrophil elastase (HNE) into rat |ung causes acute -
|l ung damage. The extent of this injury can be assessed by neasuri rhg%g\wgm
haenorrhage. 25 Rats are anaestheti sed with Hypnorni Hypnovel / wat er ‘e '
i nstil | edwoiobydiNmoor saline delivered by mcrosprayer pait/opdobsmoobipags. Test:
conpounds are adm ni stered by intravenous injection, by oral gavage or by

i nhal ation at set tinmes prior to the admnistration of HNE Sixty m nutes
after the administration of elastase and®rals are 30 killed by an anaesthetic
overdose (sodi um pentobarbitone) and the lungs |avaged with 2 m

hepari ni sed phosphate buffered saline (PBS). Bronchoal veolar | avage 0 9 MAR
2007 O 20DAND24¢RGiRCILERR0RL095RGI28r i6BAnoUaY UfFRLISS of QRahaes and the
sanpl es kept on ice. Each BAL sanple is centrifuged at 900 r.p.m for 10

m nutes at “fuded). Alfer $bpecakaiemthe thredid scmppetddadllow meperfisionpdkdrestare

resuspended in PBS and the sanple spun down again. The supematant is again
di scarded afitfiffe aTpleifes ar éﬁgm@w&gﬂuhws at?ﬁ%ymt%&‘%ﬂq Terqeelgd 5
amroni um brm . ; . nlLe e froz ntil
bl ood cont gérlgtrgﬁysﬁ%’ss%se@}lggg‘}%\?# g§ ? getdqﬁgé%iﬁ ﬁg%@g%&ﬁ%@ sgagérr% eog are
defrosi ed apdnmmhge.sedds! Nofmede (nsnopllededr Gssueneads isidin Husepedeatie wel |

of a 96 well flat- bottoned plate. Al sanples are tested in duplicate. 100
| 0. 1% CTAB{®PB8drd but servindeg) tiggiel asfag slein Tadeard sesrphn cecchided Hisadwdissued ont ent s

[ d at 415. [ 0 2ctr ophot ._A.stand : i
const  uct casgye frenet P he e RS R TR el i REREEREHA Pon o
bl ood in 0. d5%; BBsset§. 0od content values are cal cul ated by conparison

to the standard curve (included in each plate) and normalised for the
vol une of BAL fluid retrieved. 15 The conpounds of this invention are i

eval uaéed i Et raVﬁnouslg, orally or by inhalation for their inhibitory
acti vt y in } J€sof ENE- i nduced haenorrhage in the rat.

Abbreviations:

ag. ~ aqueous

conc. ~ concentrated

DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

EIl 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



Exanmple B 20 I n vivo nodel of acute myocardial infarction in the rat:

El astase inhibitors are tested in a rat thread infarct nodel. I\/ale Wst
rats (wei ghing >300 g) receive 10 ng/kg aspirin 30 nin prior to sl 3607
They ar ewaymeséhaf zed by isofluran and ventil ated (130:—11@&0@00@&5/ m n,
200- 250 | stroke volunme; M niVent 25 Type 845, Hugo Sachs El ektronik,
Germany) during the whole surgery. Following a left thoracotony at the
fourth intercostal space, the peri carddmis opened and the heart briefly
exteriorized. A thread is turned around the left coronary artery (LAD)

wi t hout occluding the. artery. The thread is passed under the skin to. the
neck of tha&epapalifBbthodste thorax is closed and the animal is allowed to
recover for 4 days. At the 30 fifth day, rats are anaesthetized with ether
for 3 mn, and the thread is tied and the LAD occluded under ECG control.

Test d t bef fter .0 9 07 . \WD 2004/ 024700
BT EPo0a) GgHIs SBOSERD e SRS B efaP TECSRIRS AR PORBAIF ob

i ntravenousdoyyeh H%sé&ras%%fd}ﬁ%nﬁom'ﬂﬁﬂ% thoutAhHBEr pTACSS]. U§1']19£'o t he

thread is reopened to all'ow reperfusion. Hearts are  excised, and>) nf ar ct

si zes 5ar e det &itiod’ mefbrsl® Jibea gl ba{ @04 hynnsDAIOA inmng) ﬁbthGICké:@Mbd[dpﬁly hearts
with Evans bl ue, followed by TTC (tri phen |tetrazolium chloride) staining of
52 mm hearMeléléérppmﬁ%wem%R%we it BBehe |l ded supdayssitiag dowt dexiop 2pg ye,

i schem ¢ dag ?ﬁ#’ ut surviving tissue) areas stain red and necrotic

(occl uded dea |ssue areas remain white. Each tissue section is scanned
and infarct sizes are determ ned by conputer planinetry. 10 B. Exanpl es

Abbrevi ati ons: aq. aqueous conc. concentrated
Compounds punﬁed by preparative I—IPLC are purified over a RP18-column with

10 acetonitrile and water as the eluex_lt, using a 1:9 to 9:1 gradient.

LC-MS / HPLC methods:

LC-MS method 1 ,
15 Instrument: Micromass Quattro LCZ, HP1100; column: Uptisphere HDO, 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 —
3.1min 10% A —> 4.5 min 10% A; oven: 55°C; flow: 0.8 ml/min; UV-detection:
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:
25 50°C; flow: 1.0 mlV/min; UV-detection: 210 nm. |

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

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

30 formic acid; gradient: 0.0 min 100% A — 0.2 min 100% A — 2.9 min 30% A — 3.1



DMVF N, N-di et hyl f ormam de DMSO di net hyl sul f oxi de El el ectron i npact
lonisation (for M5) ESI electro-spray ionisation (for M5) HPLC high
pressure |iquid chromat ography LC-Ms |iquid chromat ography coupl ed MAR A s
spect r osc@y200Mi47¢8! ti ng point M5 mass spectroscopy NVR@tebsasosagnet i c
resonance spectroscopy of th. of theoretical (yield) Rt retention tinme (for
HPLC) THE tetrahydrofuran 1UW 09 MAR WO 2004/ 024700 PCT/ EP2003/ 009525

-31- Ceneral nethods: Al reactions are32arried out under an argon

at nosphere unl ess otherw se noted. Solvents are used as purchased from

Al drich without further purification. "Silica gel' 5 or "Silica' refers to
Silica gel Gfin((9od30 MMM P 3o, LYAIMSYRECHOICR OMRRMYY-JAItbRO @I Nt S
were obtained with a sim [ar ?tln pol nt’ device an

uncorrect ed4o@gﬁpounds purlfled by preparative HPLC are purified over a
RP18-colum with 10 acetonitrile and water as the eluent, using a 1:9 to
9:1 gradient. LCGMs / HPLC nethods- LC-MS nethod 1 15 Instrurrent M cr omass
Quattro LCZ}ﬁZéL 1%) fol um: Upt|sphere HDO, 50 mm x

5 Instrument: HP 1100 with DAD-detection; column: Kromasil RP-18, 60 mm x 2
mm, 3.5 pm; eluent: A = 5 ml HC104/1 H,0O, B = acetonitrile; gradient: 0 min 2% B
0.5 min 2% B, 4.5 min 90% B, 6.5 min 90% B; flow: 0.75 ml/min; temperature:
30°C; UV-detection: 210 nm.

10 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

15 min 10% A — 4.6 min 100% A — 6.5 min 100% A; oven: room temperature; flow:
0.8 ml/min; UV-detection: 210 nm.

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

formic acid, eluent B: 1 1 acetonit;nlle + 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.

25 LC-MS method 7

Instrument: Micromass Quattro LCZ with HPLC Agilent Serie 1100; column

Uptisphere HDO, 50 mm x 2.0 mm, 3 pm; eluent A: 1 1 water + 1 ml 50% formic

acid, eluent B: 1 1 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:
30 55°C; flow: 0.8 ml/min; UV-detection: 208-400 pm.



2.0 nun, 3 m eluent A water + 0.05% formc acid, eluent B: acetonitrile +
0.05% formc acid; gradient: 0.0 mn 100% A -> 0.2 mn 100%A --> 9 mm-]
30% A -> 3.1 min 10%A --> 4.5 min 10% A; oven: 55C flow 0.
UV- det ectwgr%m“’%g’%oo am 20 LC-MS nethod 2 Instrunent: CmPéP(?/OA?Vr ance
. 2790 LG, colum: Symmetry C18, 50 mnmx 2.1 mm 3.5 m eluent Al water +
0.1%formc acid, eluent B: acetonitrilg + 0.1%formc acid, gradient: 0.0
mn 5%B -->50mn 10%B -* 6.0 mn 10%B; tenperature: 25 50C fl ow
1.0 M/ mn; UV-detection: 210 nm LC-MS nethod 3 Instrunent: M cronmass
Pl atform L%E HPllgO; colum: Aquasil CG18, 50 nmx 2.0 mm 3 m eluent A
wat er +.0. egaly, eluent B: acetonitrile + 0.05% 30 formic acid;
~gradient: 0.0 min 100%A --> 0.2 min 100%A -* 2.9 min 30%A ->3.10 9 MAR
2097 WD 2004/ 024700 PCT/ EP2003/ 009525 -32- min 10% A - 4.5 mn 10%A; oven:
55C;, flow BxSmpld 1A n; UV-detection: 208- 400 nm HPLC nethod 4 5
I nstrument: HP 1100 with DAD-detection; colum: Kronasil RP-18, 60 nmx 2
mm 3.5 m &Bremo-5-{,-doxalanilcdomding0, B = acetonitrile: gradient: O min
2% B, 0.5 mMn 2%B, 4.5 nmMn 90%B, 6.5 mMn 90%B; flow. 0.75 m/mn;
tenperature: 30C, UV-detection: 210 nm 10 LC-MS nethod 5 Instrunent:
M cromass TOR- MJUX-Interface 4-fold paraBtel injection, with HPLC Waters
600; columm: Uptisphere HDO, 50 mfmmx 2.0 mm 3.0 pm eluent A 11 water

N™ ™

l/

o - Q" "o
/

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
10 round bottom flask equipped with a reflux condenser and a Dean-Stark trap. The
solution is stirred at reflux overnight, then cooled to room femperature, filtered and
concentrated in vacuo. The crude product is chromatographediover silica gel with
cyclohexane and ethyl acetate as the eluent to afford the title compound as a colorlegs
oil.
15 Yield: 0.489 g (79% of th.)
HPLC (method 4): 3.46 min.
. MS (ESIpos): m/z =231 (M+H)"
'H-NMR (300 MHz, CDC13)£ &= 8.46 (d, 1H), 7.64 (;n, 1H), 7.49 (m, 1H), 4.15-4.00
(m, 4H) ppm.
20




+ 1 nmM 50%formc acid, eluent B: 1 1 acetonitrile + 1 mM 50%formc acid;, .
gradient: 0.0 mn 100% A -+ 0.2m nl100%A-*2. 9m n 30%A- >3. 1m n 10%A- a4, ?Mlzﬂﬁ?
mn 10% A -* 4.6 mMmn-100% A -3 6.5 mn 100% A, oven: roomtenperaturﬂas) RaR .
0.8 m/ m nvoldvegettmot i on: 210 nm LC M5 net hod 6 | nstrunerdT/EPdo6T RS S -
Platform LCZ with HPLC Agilent Serie 1100; colum: 20 G om SIL120 ODS-4 HE,
50 mMmx 2.0 mm 3 m eluent A: 1 1 water + 1 nml 50% formc acid, eluent B:
1 1 acetonitrile + 1 m 50%formic acid;34gradient: 0.0 min 100% A -4 0.2
mn 1006 A -3 2.9 min 30%A -* 3.1 min 10%A -3 45 mn 10% A, oven: 55C
flow 0.8 m/mn; UV-detection: 208-400 run. 25 LC-Ms nethod 7 Instrunent:

M cronass Q@gglﬁ%elggz with HPLC Agilent Serie 1100; columm: Uptisphere HDO,
50 mm x 2.0 Tm m eluent A- 1 1 water + 1 mM 50%formc acid, eluent B:
11 acet oni t r3-{k3-Didxcthn-36%-2-pymilinecarbaohitrije adi ent: 0.0 min 100% A -+ 0.2 mn
100%A-32.9 min 30%A-+ 3.1mn 10%-34.5 mn 10% A, oven: 30 55C, flow. 0.8
m/mn; UV-detection: 208-400 nm 0 9 MAR 2007 WD 2004/ 024700

PCT/ EP2003/ 009525 -33- Starting Material gy Exanple 1A

2- Brono-5-(1, 3-di oxol an-2-yl )pyridine 5|Br NI ~ 00
N X
| =
O ©O
/
5 {

Example 1A (2.8 g, 12.5 mmol), zinc cyanide (1.6 g, 13.8 mmol) and tetrakis-
(triphenylphosphine)palladium(0) (1.4 g, 1.3 mmol) are dissolved. in dimethyl-
formamide (100 ml) and stirred overnight (18 h) at 80°C. Additional tetrakis-
(triphenylphosphine)palladiurh(O) (0.1 g) is added and the reaction is stirred again
10 overnight ‘(18 h) at 80°C, then allowed to stand at room temperature for 2 days
(48 hours). The solvent is removed in vacuo, to the residue is given water (100 ml)
and the product is extracted with ethyl acetate (1 1). The orga.nic' phase is washed
with brine (200 ml), dred with magnesium sulphate monohydrate, filtered and
concentrated in vacuo. The crude product is chromatographed over silica gel with
15 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)"
20 '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. |



'LJ  6-Brono- 3-pyridi necar bal dehyde- (500 ng, 2.7 mmol) and 1, 2- et hanedi ol
(200 ng, 3.2 mol ) are dissolved in -toluene (50 m) together with A le§st

15 (100 ina 10 round bottom flask equi pped with a reH ux conde r and
a Dean- St XYY The solution is stirred at reflux of&rAGHE " Hen cool ed

, to roomtenperature, filtered and concentrated in vacuo. The crude product
i's chromat ographed over silica gel w thys cyclohexane and ethyl acetate as
the eluent to afford the title conpound as a colorless oil. 15 Yield: 0.489
g (79%of th.) HPLC (nmethod 4): 3.46 min. MS (ESlpos): mz = 231 (M-H)+

"H NVMR (300 _MHz, 13): 3 = 8.46 (d, 1H), 7.64 (m 111), 7.49 (m 1H),
4.15-4.00 \Eﬁéﬂﬁ‘%—%pm 20 0 9 MAR 2007 WD 2004/024700 PCT/ EP2003/ 009525

- 34- Exanpl g 4 LBk oadni2- Yl ) - 2-pyridinecarbonitrile CN N | ~ 0
0 5 ExarrpIeFl%ﬁn?"Zéy{é, 12.@J m*roelz), zinc cyanide (1.6 g, 13.8 mml) and
tetrakis- (triphenyl phosphine)paltadiumO0) (1.4 g, 1.3 mmvol) are dissol ved
in dinmethyl- formam de (100 M) and stirred overnight (18 h) at 80C.
Addi tional tetrakis- CN

N~ ™~

P

0" H

| ) Method a):
Prepared in analogy to the procedure of Dodd, D. et al. [J.Org.Chem. 1992, 57,
7226-7234]: To a stired 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-
10 toluenesulphonic acid (102 mg, 0.59 mmol). The reaction is stirred at reflux
overniglﬁ (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
15 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.
20 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): : .

25 1.04 g (8.2 mmol) oxalylchloride are dissolved in 8 ml 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,



(triphenyl phosphi ne) pal | adi un{0) (0.1 g) is added and the reaction is
stirred again 10 overnight (18 h) at 80C, then allowed to stand at r%ﬁgl\
tenperature for 2 days (48 hours). The solvent is renoved in vacual thq@
resi due i er (100 mM) and the product is extr 584 hyl
acetate (%“%?%gﬁﬁgﬁ%rganlc phase is washed wth brine (gg%&ﬁ%Mﬁhgagid W th
magnesi um sul phat e nonohydrate, filtered and concentrated in vacuo. The
crude product is chromatographed over s@fgica gel with 15 cycl ohexane and
ethyl acetate as the eluent to afford the title conpound as a white

anor phous sol i d. Yleld 0.94 g (42% of th.) HPLC (nethod 4): 3.21 min. M5

ESI pos n1 NVR. (4 6} go 1H),
3 00" ( s) 2H ‘SSQV?)% m%f}ﬂ% b i ‘?Gr%d %“rf)mm e o e (ot or 17
2004/ 024700 aﬁ&iﬁérEf’K@\Q@/ 9@9'5@5 & éﬁrolﬁf@fﬂ%ﬁnﬁ@‘are then added dropwise, and after
5- For nyl - 2- pyrldlnecarbonltrl N OH 5 Method a): Prepared in anal ogy

to the procemimmmboip ﬂbcrddm t@npemae th@ ﬁllﬂ’lg: iSperified b9 2p0luET chrg2®e73d4] : To a
stirred soI ﬁﬁ’& g 3dIOXO|aﬁ - pyri dj necarbonltrlle ( Exanpl e
2A; 850 rrg sligh phcyelhsxanedREy h@@n@!sthz 5aEBe 51 ) is given p 10
toIuengsulpﬁgghpogg%q7¢%qgﬂgy, 0.59 mml ). The reactlon is stirred at refl ux

Analytical data: see above.

Example 4A
5-Methy1-2;pyridinecarbonitri1e ,
10
CN
N
| =
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
15 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.)

20 'H-NMR (300 MHz, CDCl;): & =2.4 (s, 3H), 7.6 (m, 2H), 8.6 (s, 1H) ppm.



-overnight (18 h), then additional p-toluenesul phonic acid (50 ng) and water
(5 M) are added. The reaction is stirred at reflux for an addltlon% Ah%@
" The solution is cooled to roomtenperature and quenched wth sat ur SO
sodi um bi YA BWEHEA4E00 sol uti on. The product is extracted WMAWMERINIIREet ate (3
- X 100 nl), dried over 15 magnesi um sul phate nmonohydrate, filtered and
concentrated i n vacuo. The crude prodléB(;]t is purified by preparative HPLC to
afford a pale yellow solid. Yield: O (93% of th.) M.: 80-82C HPLC
(rmethod 4): 2.13 min. 20 M5 (ESI pos): rrlz = 133 (M+H) + | HHNVR (400 MHz,
DMSO-d6): S = 10.18 (s, 1H), 9.21 (m 1H), 8.49 (m 1H), 8.27 (m 1H)ppm
Met hod b): EsarhpBAS4 (8.2 mml) oxal yl chl oride are dissolved in 8 n
" di chl or onet hZH At -78? q? (16..4 mmol ) di net hyl sul f oxi de are added

dr opwi se. Yoy sy 2R 1?%11’&’@“113780 for 20 minutes, then 1 g (7.46
mmol ) of the compound of Exanple 5A, 0 9 MAR 2097 WD 2004/ 024700
- PCT/ EP2003/ 009525 -36- dissolved in 7 m dichloronethane, is added, and
stirring at -78C is continued for anothegM 2 hours. 3.4 g (33.6 mol)
triethylamne are then added dropw se, and after warmng up to room
tenperature, the mxture is purified Q umm chronat ography (silica,
el uent cycl ohexane to cycl ohexane/ et hy ptate 2:1). 5 Yield: 0.76 g (77%
of th.) Analytical data: see above.
5- Met hyl - 2- pyri di necarbonitrile

The compound of Example 4A (13 g, 110 mmol) is dissolved in 400 ml tetrachloro-
methane, and 29.4 g (165 mmol) N-bromosuccinimide and 0.4 g (1.6 mmol)
~ dibenzoylperoxide are added. The reaction reaction mixture is refluxed for three
hours, cooled down to room temperature and filtered. The solution is washed with
10 aqueous sodium thiosulfate, dried over magnesium sulfate, and the solvent is
removed in vacuo. The residue is dissolved 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
15 sulfate, and the solvent is removed in vacuo. The product is purified by chromato-
graphy (silica, eluent cyclohexane/ethyl acetate 2:1).
Yield: 5.2 g (35% Qf th.)
'H-NMR (300 MHz, DMSO-dg): 8 = 4.7 (d, 2H), 5.6 (t, 1H), 8.0 (m, 2H), 8.7 (s, 1H)

ppm.
20



10 CN N CH3 36 g (209 nmmol) 2-brono-5-nethyl pyridine and 37.5 g (418 mmol )-
copper cyanide are refluxed for two hours in 500 nil dinet hylformarﬁiqd@AR 0y
After cooling dowmn to 15 50C, 10% agueous anmoni a sol ution (500 nil)* !
added wi t W@R40H/0R47§0 The product is extracted w th di chipermrredzangs2st he
organi ¢ phase is dried over magnesium sul fate, and the solvent is renoved
in vacuo. The product is purified by colum chromato- graphy (silica, eluent
cycl ohexane/ et hyl acetate 9:1). Yield: ‘?ig'g (73% of th.) 20 'H NWR (300 MHz,
CDC13): 6 = 2.4 (s, 3H), 7.6 (m 2H), 8.6 (s, 1H ppm 09 MAR 2007 WO

2004/ 024700 PCT/ EP2003/ 009525 -37- Exanpl e 5A

5- ( Hydr oxy mPrbydratign Baaindblesacar bonitrile CN N HO 5 The conpound of Exanple
4A (13 g, 110 mmol) is dissolved in 400 ml tetrachloro- méthane, and 29.4 g
(165 mmol ) N-bronosuccinimde and 0.4 g (1.6 mml) di benzoyl peroxide are
added. The reaction reaction mxture is refluxed for three hours, cooled
down to roorﬁ@@%@iature and filtered. The solution is washed with 10

aqueous sodi tAp ' i e iRl , 1 he. vent is
Famved e g e e L 4

wat er, 5 hydro-5-pyrimidinecarboxylate .

CF,

7.0 g (34.29 mmol) N-[3-(trifluoromethyl)phenyljurea, 8.99 g (68.58 mmol) 4-

10 cyanobenzaldehyde, 8.92 g (68.58 mmol) ethyl 3-oxobutanoate and 20 g poly- i
phosphoric acid ethyl ester are suspended in 250 ml of THF. The mixture is stirred at i
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.

15 Yield: 13.4 g (91%)

"H-NMR (200 MHz, DMSO-de): & = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (g, 2H); 5.4 (d, 1H);
7.6 (m, 3H); 7.7 (m, 3H); 7.9 (m, 2H); 8.4 (d, 1H) ppm.



cal ci um:arbonate (44 g, 440 mmol ) is added, and the m xture is stored at

‘ ][e}‘l ux Ijor hours. After (r:]ool i ng dg\(/jmdto ;oomtﬁrrperature the mggLMA%
iltere oro- nethane is added. After phase s

~organic pﬁgjn@ %Z@Jrl ed over magnesium 15 sulfate, and tﬁ’gﬁé%l r}&m renmoved

. in vacuo. The product is purified by chromato- graphy (sil | ca, el uent

cycl ohexane/ ethyl acetate 2:1). Yield: &2 g (35%of th.) 'H NVR (300 Mz,

DVMsO-do): S = 4.7 (d, 2H), 5.6 (t, 1H), 8.0 (m 211), 8.7 (s, 1H PPM_ 20 O

9 MAR 2007 WO 2004/024700 PCT/ EP2003/ 009525 -38- Preparation Exanples: r

Exanpl e 1 Ethyl ,

4- (4- cyanop -nmet hyl - 2-oxo-1-[ 3-(trifluoronethyl)phenyl]-1,2,3,4-tetra

- 5 hydro-5 r 19X 321 8 g(3429
mmol ) N-[ 3- ?%Iéwr%ﬁn@?ﬁ??%{]eﬁy @r ea, %%%@’5?%@}'%%@
cyanobenzal gefimiténylSoD2ogt{l68. 58 vl ) et hyl 3-oxobutanoate and 20 g poly
phosphoric acid ethyl ester are suspended in 250 ml of THE. The m xture is
stirred at reflux for 18 hours. Afte ooling down to roomtenperature, the

solvent is renoved in vacuo and the *gesidue is purified by colum
chromat ography on silica with '

CFy .

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
10 solvent is removed in vacuo and the residue is purified by column chromatography
on silica with cyclohexane/ethyl acetate as eluent.
Yield: 29 mg (7%)
'HNMR (200 MHz, DMSO-de): § = 2.0 (s, 3H); 2.2 (s, 3H); 5.5 (4, 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.
15 '



cycl ohexane/ ethyl acetate as eluent. 15 Yield: 13.4 g (91% 'H NVR (200 MHz,-
DV8O-d5): 5 =1.1 (t, 3H; 2.0 (s, 3H); 4.0 (g, 2H); 5.4 (d, 1H); 6’96MI-(R%U7
3H; 7.7 (m 3H); 7.9 (m 2H); 8.4 (d, 1H ppm 0 9 MAR 2007 WO )
2004/ 0247 WA 200R@TH7RP2003/ 009525 -39- Exanple 2 4- - PCT/EP2003/009525 -
{5- Acetyl - 6- met hyl - 2-oxo-1-[3-(trifluoronethyl)phenyl]-1, 2,3, 4-tetrahydro-4- .
pyrimdinyl) benzonitrile CNO HNI CH O NCH3 6"CF 3 5 265 ng (1.3 nmmol)
N-[3-(trifluor6énethyl)phenyl]urea, 131 hﬁo(l. 0 mmol ) 4-cyano- benzal dehyde,
and 100.ng (1.0 mmol) 2, 4-pent anedi one are suspended in 2 mM of THF, and
catal ytic amounts of concentrated hydrochloric acid are added. The m xture
is stirred agxdmplesx for 18 hours. After cooling down to roomtenperature,
the 10 solvent 1s renoved in vacuo and the residue is purified by colum

chr omat ogr apBiayl on 4r{4rigamaphenid)y einttiesdnerel fhigi(ttdberemethyliphenylnt 2,34 el d:
29 ng (7% 1&%8_2?9&1%5 BQ.): S = 2.0 (5. 3 2.2 (s, 3 5.5 (d,

1H; 7.5 (m ®(m 1H); 7.8 (m 1H); 7.9 (m 2H); 8.5
(d, 1H ppm 15 0 9 MAR 2007

Br

CF,

204 mg (1.0 mmol) N-[3-(trifluoromethyl)phenyljurea, 142 mg (0.77 mmol) 4-

bromobenzéldehyde, 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
10 mixture is stirred at reflux for 18 hours. After cooling down to room temperamré, 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-dg): § = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (g, 2H); 5.3 (d, 1H);
15 7.4 (m, 2H); 7.6 (m, 3H); 7.7 (m. 3H); 8.3 (d, 1H) ppm.



‘WO 2004/ 024700 PCT/ EP2003/ 009525 40 Exanple 3 Ethyl
4- (4- bronophenyl ) - 6- net hyl - 2- oxo-1-[ 3-(trifl uoronet hyl)phenyl]-1, 2, 3, 4-
- tetrahydro-5-pyrimdinecarboxylate Br O HN OCH3 ON CH3 5 CF3 204&'99%“1@@
mrol ) N-[ 3Q 200#P34G¢ omet hyl ) phenyl Jurea, 142 ng (0. 77 nmRFT/ER003/009525
br onobenzal dehyde, and 100 ng (0.77 mml) ethyl 3-oxobutanoate are suspended
“in 2 mM of THF, and catal ytic anpunt s_ﬁj_concentrat ed hydrochloric acid are
added. The 10 mixture is stirred at reflux for 18 hours. After cooling down
to roomtenperature, the solvent is .renoved in vacuo and the residue is
purified by colum chromatography on silica with cycl ohexane/ethyl acetate
as eluent. ¥xamgle$3 ngy (6% 'H NVR (200 MHz, DMBO-d6): 5 = 1.1 (t, 313);
2.0 (s, 3K, . 4.0 (g9, 2H); 5.3 (d, ; 7.4 N ) 3H); 7.7 (m
513 5. 3 (Bt A hsyRrben a6 et B re Ry 0b525 | a1
Exanpl e -4 i di . ' : A
Et hyl 4- ( 4- c;?mdﬁ%%cﬁgo}g}a}r%t hyl - 2- oxo- 1-[ 4-f | uor ophenyl ] -1, 2, 3, 4-t et r ahydr o-
5- pyrim di necarboxylate CN O .

CN
o
AN 07 CH,
O)\N CH,
5 F

154 mg (1.0 mmol) N-[4-fluorophenyijurea, 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
10 mixture is stirred at reflux for 18 hours. After cooling down to room temperature, the

solvent is .remove.d 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-de): 8 =1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.3 (4, 1H);
15 7.3 (m, 4H); 7.5 (m, 2H); 7.9 (m, 2H); 8.3 (d, 1H) ppm.



HN OCH3 ONCH3 5 F 154 ng (1.0 mmol) N-[4-fluorophenyl)urea, 101 ng (0.77

nmmol ) 4-cyanobenzal - dehyde, and 100 ng (0.77 mmol) ethyl 3-oxobutanoate ?ﬂrme

suspended in 2 nl of THF, and catalytic anpunts of concentrated 09 MAR
hydr ochl orwe 28634 a9e added. The 10 mixture is stirred atpdiefpdis/ 942518
hours. After cooling down to roomtenperature, the solvent is renoved in
vacuo and the residue i's purified by colum chromatography on silica with
cycl ohexane/ et hyl acetate as eluent. Yi-el2d: 40 ng (149 'H NVR (200 MHz,
DMsO-de): 5 =1.1 (t, 3H; 2.0 (s, 3H; 4.0 (g, 2H; 5.3 (d, 1H; 15 7.3
(m 4H; 7.5 (m 2H); 7.9 (m 2H); 8.3 (d, 1H) ppm 0 9 MAR 2DO1L WO
20041024700 pCT/ (220031009525 -42- Exanple 5 Et hyl

4- (4- cyanopher =6= net hyl - 2- oxo-| - [ 3- chl or ophenyl ] -1, 2, 3, 4-t et rahydr o- 5-
pyri m di necagior At Pardobh&dyl ) é-nfRtshS -0kdN] LBl otdphelyl]-10, 18- tétlah9drers) )
I\I—[3-ch|0rophe%ytl]turga, 10g)ang (0. 77 mol )[ 4-cy£nog¥a%—zal - dehygevand 100 ng
(0.77 mvl ) mriyidu@cakokylatenoat e are suspended in 2 m of THF, and

catal ytic amounts of concentrated hydrochloric acid are added. The m xture
is

CN

o
HNT 07 CH,
i
o)\N "CH,
5 ~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
10 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);

15 7.2 (m, 1H); 7.4 (m, 3H); 7.5 (m, 2H); 7.9 (m, 2H); 8.3 (d, 1H) ppm.



- 10 stirred at reflux for 18 hours. After cooling down to roomtenperature,
the solvent is renoved in vacuo and the residue is purified by coldg 07
chromat ography on silica wth cycl ohexane/ethyl acetate as el uent."Yi ‘{ :
13 ny (4%012 KW 200 MHz, DMBO-de): 5 = 1.1 (t, 3H); BCTEPL03842S 4 0 (q,
2H); 5.3 (d, 1H); 15 7.2 (m 1H,; 7.4 (m 3H); 7.5 (m 2H); 7.9 (m 2H);
8.3 (d, IH) ppm 09 MAR 22007 WO 2004/24700 PCT/ EP2003/ 009525 -43- Exanple
6 (1 S)-2-Mthoxy- | -methyl-2-oxoethyl

4- (4- cyanophenyl ) - 6- net hyl - 2- oxo-1-[ 3-(tri -

fl uoronet hyl ) phenyl]-1, 2, 3, 4-tetrahydro-5-pyrim di necarboxylate CN CH3 O
H3C OO | NEXample® N O CF3 5 200 ng (0.98 mmol)

CN[3-(trifluergn %g’ h yre 9.,m,.(0..98 Aol ) . 4- ,cyanobenzal dehyde,
LS (s ot AN SRl 208 0y 8, Bk panobnzal dohy
295 ngy pol yphaspieni héﬁjl?l,QEM&eﬁ@ﬁicﬁb-S%ﬁiﬁi'dﬁié@ﬂﬂ@f&lht@ 3 m of 10 THE. The

mxture is stirred at reflux for 18 hours. After cooling down to room

tenperature, the solvent is renoved in vacuo and the residue is purified by

columm chromat ography on silica with cycl oh ne/ et hyl acetate as eluent. A
m xture of diastereoisoners is obtained. Yigld: 96 ng (40%

CF,

200 mg (0.98 mmol) N—[3-(triﬂuoromethyl)phenyl]ui'ea, 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 ér‘e suspended in 3 ml of
10 THF. The mixture is stirred at feﬂux for 18 hours. After cooling down to room
temperature, the solvent is removed in vacuo aﬁd the residue is pun'ﬁed by column
chromatography on silica with cyclohexane/ethyl acetate as eluent. A mixture of
diastereoisomers is obtained.
Yield: 96 mg (40%)
15 'H-NMR (200 MHz, DMSO-dg): & = 1.3 (d, 3H); 1.4 (d, 3H); 2.0 (s, 3H+3H); 3.6 (s,
3H); 3.6 (s, 3H); 5.0 (m, 1H+1H); 54 (m, 1H+1H); 7.6-7.9 (m, 8H+8H); 8.4 (m,
1H+1H) ppm.



15 "H NWR (200 MHz, DMSO-d6): S = 1.3 (d, 3H); 1.4 (d, 3H; 2.0 (s, 3H+3H); -
3.6 (s, 311); 3.6 (s, 3H; 50 (m 1H+1H; 5.4 (m 1H+t1H); 7. 7'90@PMM2NW
8H+8H); 8.4 (m 1H+1H)ppm it 0 9 MAR 2007 WD 2004/024700 ' S
PCT/ EP2003¥QR®823+70%14- Exanple 7 4- PCT/EP2003/009525 :
{6- Met hyl - 5- (4- nor phol i nyl car bonyl ) -2-oxo-1-[3-(trifluoronethyl)phenyl]- _
1,2,3,4-tetrahydro-4-pyrimdinyl) benzonitrile CN OrN NH QJH3C N~Ot 6CF3
5 150 nmg (0.73 mmol) N—[3-(trif|uoronefﬁﬁr)phenyl]urea, 96 ngy (0.73 mml) 4-
cyanobenzal dehyde, 63 ng (0.37 mol ) 4-(4-norpholinyl)-4-o0xo0-2-butanone and
220 ng pol yphosphoric acid ethyl ester are suspended in 3 ml of THF. The

m xture 10 iBxasiplered at reflux for 18 hours. After cooling down to room
tenperature, the solvent is renoved in vacua and the residue is purified by

col um chr orfaftolyietniyp-@rmetmbobaylcabory 2 eipor-GrétiAueremettyhiphonyths el uent .

Yield: 28 99 ' H-.NMVR (300.. DVBO.d6): 5 = 1.5 (s, 3H); 3.1 4H) ;
36 (m 4m”‘5s-’éig-t@&%%hyefo-41pémm¥?§b%nzem%%ﬁ 1): 7.7 (m(5114)H? 7.8 (ﬁnm 2H)H?
7.9 (m 2H); 8.0 (br.s, 1H) ppm A 111

0
6-

CN

5 CF,
150 mg (0.73 mmol) N-[3-(trifluoromethyl)phenyl]urea, 96 mg - (0.73 mmol) 4-
-cyanobenzaldehyde, 63 mg (0.37 mmol) 4-(4-morpholinyl)-4-0xo-2-butanone and
220 mg polyphosphoric acid ethyl ester are suspended in 3 ml of THF. The mixture
10 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%)

'H-NMR (300 MHz, DMSO-dg): 8 = 1.5 (S, 3H); 3.1 (m, 4H); 3.6 (m, 4H); 5.3 (brs,
15 1H); 7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H); 8.0 (br.s, 1H) ppm.




D 9 MAR 2007 WD 20041024700 PCT/ EP2003/009%$25 -45- Exanple 8

4- (4- Cyanophenyl ) - N, N-di et hyl - 6- et hyl - 2- oxo- 1- [ 3- (trlflu0|onethylgﬁ££@¥ﬁ@?
1,2,3,4-tetrahydro-5 -pyrim di necarboxam de CN O H3CN NH H3C'
6CF 3 ZOOWQQ?O‘(%’Zé"@OmmI) N-[3-(trifluoronethyl)phenyl ] uPEREPRYEORY2T 0. 98
mol ) 4- cyanobenzal dehyde, 77 ng (0.49 mmol)
4- (4-di et hyl am no) - 4- oxo- 2- but anone and;s 295 ng pol yphosphoric acid ethyl
ester are suspended in 3 m of THE, The mxture 10 is stirred at reflux for
18 hours. After cooling down to roomtenperature, the solvent is renoved in
vacuo and the residue is purified by columm chromatography on silica wth
di chl or onet Baampkee hanol as eluent. Yield: 106 ng (47% 1H NVR (300 Mz,

o) o a b Rengh B il iy Robo 1 DRt dne i e s G0
20047 024700, BT ERRAD 080085380 AbrsBxike O

6- Am no- 4- (4 cyanophenyl ) Xx0-1-[3-(trifluoronethyl)phenyl]-1,2,3,4-tetrah
ydro- 5-pyrimdinecarbonitrile CN

CN

5 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
10 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%)
"H-NMR (300 MHz, DMSO-d): 8 = 0.9 (m, 6H); 3.1 (m, 4H); 5.2 (br.s, 1H); 7.6 (m,
15 2H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H); 8.0 (brs, 1H) ppm.




CN HN ONNH2 C~CF3 5 400 nig (1.97 nmol) 7 -
N-[3-(trifluoronethyl)phenyl]urea, 199 ng (1.51 mvol) 4- cyanobenzabgwm
and 100 ng (1.51 mml) nalononitrile are suspended in 2 m of THE, )
cat al yti cwaymewbsi7ef concentrated hydrochloric acid are addag003loeys2am xture -
is stirred at reflex for 18 hours. After cooling down to roomtenperature,
the 10 solvent is renoved in vacuo and the residue is purified by colum
chromat ography on silica with dichl oroAthane/ nethanol as eluent. Yield: 4
m (1% 'H NWR (400 Mz, DVMsO-d6): S =5.2 (d, 1H); 6.0 (s, 2H); 7.6 (m
3H; 7.7 (m 2H); 7.8 (rn, 111); 7.9 (m 2H) 8.4 (d, 1H ppm 15 0 9 MAR
2097 WO 20@;4{/;1%390 PCT/ EP20031009525 -47- Exanple 10

Et hyl 4- ( 4- cyanophenyl ) - 3-f ormyl - 6- et hyl - 2-oxo-1-[3-(trifl uoronet hyl)phenyl ]
- P, 2, 3, 4- t étAmimyds-¢4-5ymophenyd)-exarlbBxini fteometiy)pEnyiit N2OZH trabpircH3 CF3

S o .\
5-pyrimidinecarbonitrile

CN

400 mg (1.97 mmol) N-[3-(trifluoromethyl)phenyljurea, 199 mg (1.51 mmol) 4-
cyanobenzaldehyde and 100 mg (1.51 mmol) malononit;rile 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 cooﬁng ddwn to room temperature, the
10 solvent is removed in vacuo and the residue is purified by column chromatography
on silica with dichloromethane/methanol as eluent.
Yield: 4 mg (1%) _
| 'H-NMR (400 MHé, DMSO-dg): & = 5.2 (d, 1H); 6.0 (s, 2H); 7.6 (m, 3H); 7.7 (m,
2H); 7.8 (m, 1H); 7.9 (m, 2H) 8.4 (d, 1H) ppm. |
15




- 100 ng (0.23 mmol ) of Exanple | are dissolved in 1 m dinethylformmde, and
35.7 ng (0.23 mmol ) phosphoryichloride are added. The reaction n‘ixtblgep\i 9007
stirred at _70C for two hours. After cooling down to roomt.%egagu_ , AtRhe
product i%OPeYO2’8Y 10 by preparative HPLC. Yield: 43 R ER9% %R (300
MHz, DMSO-d6): 3 = 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); 7.24m 4H); 9.2 (s, 111) ppm 09MAR200
WO 20031023700 PCTI EP2003/ 009525 -48- Exanple 11 -
4- (4- Cyanophenyl ) - 6- et hyl - 2-oxo0-1-[ 3-(trifluoronethyl)phenyl]-1,2,3,4-tetra
hydro- 5-pyrim di necarboxylic acid CN O HNOH OANCH3 CF3 5 3 g (7 mol)
of Exarrple@l‘;%ﬂl-%l_e-&i%solved ina mxture of 50 mMl water and 100 m 5% . KOH in
ethanol. T I ' recl [ ' 18 hours.
Thesol ventEeEFEEiBeBh ALY S i KRS S LR A B Lo
chroma- t ographyteaahgirbisepyrithithedirbbtyastenet hane/ met hanol as el uent. 10
Yield: 1.27 g (45% 'H NWR (300 MHz, DVMSO-d6): S = 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 09 MAR NO CN

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
10 by preparati\}e I—IPLC. |
Yield: 43 mg (41%)
'H-NMR (300 MHz, DMSO-dg): & = 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.



WD 20041024700 PCT/EPZOOS/OOQSZS 49- Exanple 12 4-(4-Cy

anophenyl) 6- met hyl - 2- oxo-N-propyl - | -[3-(trifluoronet hyl)phenyl] 1 3
etrahydro-5-pyrim di necarboxanide CNO HNNCH3 0 NCH 5 @ﬁll
) of Exanpl e 11 are dissolved in 2 m dinethylformamn

rrrml) n- ch?p’gr;}B ¥ 15 ng (0.11 mmol) 1- hydroxy- IHbenzB?T/#E%OS{’Tg”"%’ydrate

“and 12 ng (0.1 mml) 4-di met hyl am nopyri d| ne are added. The reaction 10

mxture is stirred at 0C, then 21 ng (0441 nmol)

1- (3- di et hyl ar ni nopropyl ) - 3-" et hyl car bodi i ni de hydrochl ori de are added. The

reaction mxture is stirred at room tenperature for 18 hours, then water

and ethyl acetate are added. The organi c phase is washed vm'th sat urat ed

aqueous KHS@LM&H and brine, dried over sodiumsulfate and evaporated to

dryness in S th t is Rt her Ly ) 15
co?/urm chr oxng% 3%?5%?1}? gﬁ %plig%l %’%th\?egﬁﬁ%ﬁu%og}e@g’n?ge 1P ?%é%‘?%ﬁg@ﬁ- (300
MHz, DMBSG- d§)p¥n§udin@ea¥b&tyhc:§ﬁh 1.3 (sext, 2H); 1.7 (s, 3H); 3.0 (q, 2H);
5.4 (d, 1H) 7(m 2H; 7.8 (m 2H); 7.9 (m 1H); 8.1 (d,
111) ppm 20 0 9 MAR 2007 WD 2004/ 0249850 PCT/ EP2003/ 009525 -50- Exanple 13

HN l OH

CF,

3 g (7 mmol) of Example 1 are dissolvedkin 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. -
10 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 (4, .1H>; 12.5 (s, 1H) ppm.



. 4- (4- Cyanophenyl ) - N- ( 2- net hoxyet hyl ) - 6- met hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl) -
phenyl]-1, 2, 3, 4-tetrahydro-5-pyri-mdi necarboxamde CNO HH\OCH3 O
CH3 5 CF3 48 ng (0.12 mvl) of Exanple 11 are dissolved in 2 n 09 MAR

di met hyl f WOrPaed/@470010 ng (0. 13 nmol ) 2- et hoxyet hyl am REI/EPZOEHPOLRS 13 Mol )
1- hydroxy-1 Hbenzotri azole hydrate and 15 ng (0. 12 mol)

4-di met hyl am nopyri di ne are added. The reaction 10 m xture is stirred at 0C,

then 25 ng (0.13 nmol) 1-(3-dinethyl amwopropyl)-3- ethyl carbodiimde

hydrochl ori de are added. The reaction mxture is stirred at room

tenperature for 18 hours, then water and ethyl acetate are added. The

organi ¢ phaBgampk Mashed wi th saturated agueous KHSO4, water and brine,

~dried over sodiumsulfate and evaporated to dryness in vacuo. |f necessary,
t he product 4i(4-Gygremherylyrinethykb2e50-Ngropyl-lndr(Erhormee sy Bpiepydrl. 53 .par at i ve

HPLC. Yield; 2 (40%:. : HHNVMR (300 MHz, DMSO-d6): S = 1.7 (s, 3H); 3.2 (s,

3H); 3.3 (mtetr&ﬁi’fd;}géfp ity BTl 5y 7 7 Um ahy: 7.6 (m 2H: 8.1

(in, 111) ppm 09 MAR 7907 WD 2004/024700 PCT/ EP2003/009525 -51- Exanple 14
Et hyl ‘

4- (4- cyanophenyl ) - 3, 6-di net hyl -2-0
t et rahydr o- 5- pyri m di necar boxyl at e

1-[3-(trifluoronethyl)phenyl]-1, 2,3, 4-

CH
HN N/\/ 3
H
07 N7 “CH,
5 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—dimethylanﬁnopyridine are added. The reaction
10 - mixtufe is stired at 0°C, then 21 mg (0.11 mmol) 1-(3-dimethylaminopropyl)-3- -
ethylcarbodiimide hyd:ochloride 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 KHSQy, water and brine, dried over sodium sulfate
and evaporated to dfyness in vacuo. If neéessary, the product is further purified by
15 “column chromato graphy 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 (q,
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.
20



H3C N O<CH3 ONCH3 CF3 5 89 ng (0.21 mmol) of Exanple 1 are added to a .
suspension of 12.4 ng (0.31 mmol) 60% sodi um hydride (in mneral oi lr’ﬂ)e in 67
m THF. The mixture is stirred at room tenperature for two hours. MARB
ng (0.21 rwohkyosdiimbhyl sul fate are added, and 10 the m Xtpgfgep280380pbd6ed at
roomtenperature for another 2 hours. Then water and ethyl acetate are
added, and the organic phase is washed with water and brine, dried over

sodi um sul fate and evaporated to drynessS(inn vacuo. |f necessary, the product
is further purified by columm chromat ography or preparative HPLC. Yield: 85
ng (93% 15 1H- NVR (200 MHz, DMSO-d6): 8 = 1.1 (t, 3H); 2.0 (s, 3H); 2.8 (s,
3H); 4.0 (qEMS(S 1H) 7.6 (m 3H); 7.7 (m 1H; 7.8 (m 2H); 7.9
(m 2H) ppm WO 2004/ 024700 PCT/ EP2003/ 009525 -52- Exanple 15 Et hyl
3- acet yI 4- (Afmwgﬂm@hem}-}%@ iethbyyetBylp6emdthy B2 ok o641 Bud fuebhygihyphenyl ] -
1,2,3,4-tetrahydro-5 pyr| m di necarboxylate: CN OO H3C OCH3 O N CH3 5 CF3

100 ng (0. 2pherpilyl, 23,4 Wﬂ@-ﬁ-panén@aa@équ &uspensi on of 12 ngy (0. 28
nmol )

CN

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
10 mixture is stirred at 0°C, then 25 Ihg (0.13 mmol) 1-(3-dimethylaminopropyl)-3-

 ethylcarbodiimide hydrochloride are added. The reaction mixture is stirred at room

temperature for 18 hours, then v;rater 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
15 column chromatography or preparative HPLC.

Yield: 22 mg (40%) ‘ _

'H-NMR (300 MHz, DMSO-d¢): & = 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.




. 60% sodi um hydride (in mneral oil) in 2 m THF. The mxture is stirred at
room tenperature for two hours. Then 91 ng (1.16 rnnol) acetylchloride ?[fl]?
added, and 10 the mixture is stirred at roomtenperature for anothet MAR
hours. The 20e2#70and et hyl acetate are added, and the PEAFEAIS/0pHATe i S
washed with water and brine, dried over sodiumsulfate and evaporated to
" dryness in vacuo. |If necessary, the prgﬁgct is further purified by colum
chromat ography or preparative HPLC. Yield: 93 ng (85% 15 'H NVR (200 MHz,
DVMBO-d6): S =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 111); 7.8 (m 1H; 7.9
(m 2H) ppExa@ipB® MAR 2007 WD 2004/ 024700 PCT/ EP2003/ 009525 -53- Exanple 16
- Di et hyl . . ) _ .
6- (4- cyanopRERY {44y apPhGIYIP3 §xBmstiyb2 et HCHBReemalybmpbempll-1.3,3¢tdi -
hydro-1, 5 (2H -nyrd g dinedi | ate CN OO H3CO KNOCH3 OANCHS3
CF3 5 100 %@%@éﬁf%@%ﬁ%@%ﬁ%e 1 are added to a suspension of 12 ng
(0.28 Mol ) 60% sodi um hydride (in mneral oil) in 2 mM THF. The m xture is
stirred at room tenperature for two _hours. Then 126 ng (1.16 nmol) et hyl

chl ori docarbonate are 10 added, and m xture is stirred at room
tenperature for another 2 hours. Th wat er

5 CF,
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. Then 26 mg (0.21 mmol) dimethylsulfate are added, and
10 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: 85 mg (93%) _

15 - 'H-NMR (200 MHz, DMSO-de): § = 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 (mm, 1H); 7.8 (m, 2H); 7.9 (m, 2H) ppm.



and ethyl acetate are added, and the organic phase is washed with water and .
brine, dried over sodiumsulfate and evaporated to dryness in vacua. |f
necessary, the product is further purified by colum chromat ograph@-goMAR ny .

preparati Lo yield: 92 mg (799 15 .'H NWR (200 MHz S = 1.2 -
(t, 311; y‘%’?ﬁ&@?&l (s, 3H: 4.2 (m 2H); 4.3 (q, 2%1);*’8%?%@@?&? 7.4
(m 1H); 7.5 (m 3H); 7.7 (m IH; 7.8 (m 1H; 7.9 (m 2H PPm Il it 0 9
MAR 2007 WO 2004/ 024700 PCT/ EP2003/ 009%25 -54- Exanple 17 Et hyl

4- (4-cyanophenyl )-6-nmethyl - | -(3 -nethyl phenyl)-2-o0x0-1, 2, 3

, 4-tetrahydro-5- pyrimdinecarboxylate CN O HN OCH3 O N CH3 CH3 5 150 ng
(1.0 mmol) - lephenyl]urea, 101 ng (0.77 innol) 4-cyanobenzal - dehyde
and 100 ny (% | ) ethyl 3-oxobutanoate are suspended in 2 m of THF,

and catal yt 'Bihﬁ@kﬁ'ébﬂ—@@-@}%i@ﬁlﬁ\in&@t@%eMQQﬁmD{Zl-@ui@lﬁbfbn@ét%rlﬁ%@ﬁﬂ]- The
mxture is stirred at reflux for 18 hours. After cooling down to room

t enper at ur e,1,2,Bé-tsoityene-Sipyrinfidinenabexylita vacua and the residue is purified
by col unm chromat ography on silica wth cycl ohexane/ ethyl acetate as

el uent. ' ‘ -

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 m.mol)épetylchlon'de are added, and
10 the mixture is stirred at room temperature for another 2 hours. Then water anid 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%)
15 "H-NMR (200 MHz, DMSO-de): § = 1.2 (t, 3H); 2.1 (s, 3H); 2.5 (s, 3H); 4.2 (m, 2H);
67(%1PD;14(HL1ID;IS(H#2ED§I6@n,IHﬁ'%70m,1Hl'18@n,1Hﬁ’%9@n,
2H) ppm.




" tetrahydro-5-pyrimdi necarboxyl ate Cl

Yield: 8 mg (3% 'H NWR (200 MHz, DVMsO-d6): 8 = 1.1 (t, 3H); 2.0 (s 3H)

2.3 (s, 3H; 4.0 (q; 2H; 5.3 (d, 1H; 7.0 (m 2H; 7.2 (m 111); (R%
1H; 7.6 (m 2H); 7.9 (m 2H); 8.2 (d, 15 1H ppm 0 9 MAR 2907 v@gMA 07
20041024790 BCWIHEPWOO3/ 009-, 25 -55- Exanpl e 1S Et hyl PCT/EP2003/009325

4- (4-cbl or ophenyl) - 6- net hyl - 2- oxo- 1-[ 3- (t rifluoronethyl)phenyl]-1, 2,3, 4-

HN O*CH3 ON CH3 5 6"CF 204 ngy
(1.0 nmol ) N-[3- (trlfluororrethyl)phenyﬁ?urea, 108 ng (0.77 nmol) 4-

chl orobenzal dehyde and 100 ng (0.77 nmol) ethyl 3-oxobutanoate are suspended
in 2 m of THF, and catal ytic anmounts of concentrated hydrochloric acid are
added. The Eamplé e is stirred at reflux for 18 hours. After cooling down
to roomtenperature,-the solvent i S_renmpyv vacuqQ and the residue is

d
purified by ?}b%(‘jcwaé‘ﬁﬁb% )efyRpthydsd-axpr3- E%(WPWOWQY&QBW%} Btdyl acetate
| uent . 00 Mz, DVBO-d6): S = 1.1 (t, 3H): 2.0
(s, 31 & g&‘?"dl 3@&%@%‘3&1@?%% 7.5 (m 5H): D (m 1H);(7.7 (H)m

2H); 8.3 (d, 1H ppm 09 MAR 2007 WO 2004/024700 PCT/ EP2003/ 009525 -56-

CN
PSS
H,C” 07 N | 07 > cH,
O)\N CH,
s CF,

100 mg (0.23 mrhol) of Example 1 are added to a suspension of 12 mg (0.28 mmol)
60% sodium hydride (in mineral oil) in 2 m] THF. The mixture is stirred at room
temperature for two hours. Then 126 mg (1.16 mmol) ethyl chloridocarbonate are
10 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%) '
15 JTHANMR (200 MHz, DMSO-de): & = 1.2 (t, 3H; t, 3H); 2.1 (s, 3H); 4.2 (m, 2H); 4.3
| (q, 2H); 6.4 (s, 1H); 7.4 (m, 1H); 7.5 (m, 3H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 2H)
ppm.




Exanpl e 19 .
Et hyl 6- (br ononet hyl ) - 4- (4- cyanophenyl ) - 2-oxo- 1-[ 3-(tri fl uoronet hyl )phenRyi 67
1,2, 3,4-tetrahydro-5-pyrimdi necarboxylate CN O .HNI OCH3 O Br 0i9 WA L/
6-~CF 3 3 7 mmol ) of Exanple 1 are dissolved in 1 i | orof orm At
0C, 558 OZ?@'{Og‘ém?rnol) broni ne are added dropw se. Theq’%TmPﬁP@%gﬁ%ti rred
at roomtenperature for tw hours, then the solvent is renoved in vacuo.
The residue is purified by 10 colum cégonmat ography on silica with

cycl ohexane/ ethyl acetate as eluent. Yield: 3.2 g (90% 1H NWVR (200 MHz,
DMSO-ds): S=1.1(t, 3H; 4.0 (g, 2H, d, 1H); 4.6 (br d, 1H); 5.4 (d, 1H);

7.6 (m 3I—|)'i 1.7 (g} 211); 7.8 (m 1H); 7.9 (m 2H); 8.6 (d, 1H ppm 0 9
MAR 7907 24700 PCT/ EP20031009525 -57- Exanple 20 Ethyl

AR it b so S e R T T T S

pyrimidinecarboxylate

CN

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 suspended in 2 ml of THF,

and catalytic amounts of concentrated hydrochloric acid are added. The mixture is

stirred at féﬂux for 18 hours. After cooling down to room temperature, the solvent is
10 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-ds): 8 = 1.1 (t, 3H); 2.0 (s, 3H); 2.3 (s, 3H); 4.0 (g, 2H);

5.3 (d, 1‘H); 7.0 (m, 2H); 7.2 (m, 1H); 7.3 (m, 1H); 7.6 (m, 2H); 7.9 (m, 2H); 8.2 (d,
15 1H) ppm.



"CAN /--CH3 N-CH3 5 6CF 3 20 ng (0.04 mml) of Exanple 19 are dissolved in

2 mM acetone, and 8 ng (0.10 mmol) di ethylam ne are added. The mxture @37

stirred at roomtenperature for 18 hours, then the solvent is rendv®

vacuo. TRgor@sldireoi s purifi ed by prepar ati ve 10 HPLC. pdtTelpthosddsry (75%

"H-NVR (300 MHz, DWVBO-d6): 6 0.6 (t, 6H; 1.1 (t, 3H); 2.0 (m 2H),; 2.2

(m 2H); 3.1 (br d, 1H); 39(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 15 0 9 MAR 2007 WO

2004/ 024700 PCT/ EP2003/ 009525 58- Exanple 21 Ethyl

6- (ani |l i nomet hyl ) - 4- (4-cyanophenyl ) -2-oxo0-1-[3-(trifluoronethyl)phenyll -

1, 2,3, 4-t et EqdupleorsH- pyrimdi necarboxylate CN O HNOCH3 ONH 5 CF3 50
(0 10 Mo 0 nple 19 are dissolved in 2 m acetone, and 18 ng (0. 20

- Ny
mol ) ani | i Béwhre a(’d@edﬂorpnben?ﬂkﬁ-meﬁlyﬂ@ @t&}{%ﬂméhlomﬁh)ﬂ)mp@ylhﬂﬁrhﬁ or 18
' tetrahydro-5-pyrimidinecarboxylate

o
0
HNT 07 CH,
07 N eH,
S CF,

204 mg (1.0 mmol) N-[3—(triﬂuoromethyl)phenyl']urea, 108 mg (0.77 mmol) 4-

chlordbenzéldehyde and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are suspended in

2 ml of THF, and catalytic amounts of concenuéted hydrochloric acid are added. The
10 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

~ onsilica with cyclohexane/ethyl acetate as eluent. |

Yield: 29 mg (9%) ) |

"H-NMR (200 MHz, DMSO-dg): 8 = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.3 (4, 1H);
15~ 7.5 (@m, 5H); 7.6 (m, 1H); 7.7 (m, 2H); 8.3 (d, 1H) ppm.



hours, then the solvent is renoved in vacuo. The residue is purified by .
preparative 10 HPLC. Yield: 28 ng (55%9 'H NMR (300 MHz, DWVBO- d6): Ug’ —A&’Lm@]
(t, 3H); 3.6 (d/d, 1H; 4.1 (q, 2H); 4.4 (d/d, 11-1); 5.4 (m 2H); g m
2H); 6.5 (WD 2002409 (m 2H); 7.6 (m 6H); 7.9 (m 2H); PCA/EP20es/0035F ppm
15 0 9 MAR 2007 WO 2004/ 024700 PCT/ EP2003/ 009525 -59- Exanple 22 (+)-Ethyl
4- (4- cyanophenyl) - 6- net hyl - 2- oxo- 1- | 3-(t§'i fl uoronet hyl ) phenyl]-1, 2, 3, 4-

t et rahydr o-5-pyri m di necar boxylate CN O OMN O'CH3 OAN CH3 &' ~CF3 5 The
enantionmers of Exanple 1 are separated by preparative HPLC on a chiral

phase: 100 ng conpound dissolved in 1.5 m ethyl acetate, colum KBD 8361
(chiral sil immgigllgsel ector based on nononer :

N- net hacryl o euci ne-| -nment hyl am de, cf. EP-A 10 379 917), 250 mm x 20
mm el uent el{thyll 6-Grremamethyf)-tf- QBHIWPh‘PﬁYh) 710éﬁ'dei3aﬁﬁuﬂ@0r2@@thyl)i’h?lédll on vol ume
2500I,detc% 4%? 4:% DMSO-do): 6 = 1.1 (t, 3H); 2.0
(s, 3H); 4 0opas "R’E‘m‘gﬁe" ‘?‘Yé m 3H; 7.7 (m 2H: 7.8 (m 1H);
7.9 (m 2H); 8.4 (d 1H ppm [a]2 _ +3.3 (~. = 589 nu, dichloronethane, c =
535.0 ng / 100 m)

CN
0
H//tl\J\ | 07 CH,
B (
07N '
. CF,

3 g (7 mmol) of Example 1 are diséolved 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
10 column chromatooraphy on silica w1th cyclohexane/ethyl acetate as eluent.

Yield: 3.2 g (90%) | »

"H-NMR (200 MHz, DMSO-LL;): 8= 1.1 (t, 3H); 4.0 (q, 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.




15 ~ 9 MAR 2007 WO 2004/ 024700 PCTI EP2003/ 009525 -60- Exanple 23

- (-)-Ethyl 4- (4-cyanophenyl ) - 3, 6-di net hyl - 2-oxo-1-[3-(trifl uoronethyl )Phen%h,]] -
1,2, 3,4-tetrahydro-5-pyrimdi necarboxylate CN O H3C OCH3 ON {) WhiaLlli5
100 ng (v@3ooammi7po of Exanpl e 22 are added to a suspensPONEBI00Zd9nLF (0. 35
mmol) 60% sodi um hydride (in mneral oil) in 2 mM THF. The mxture is
stirred at room tenperature for two hours. Then 29 ng (0.23 nmol)

di met hyl sul fate are added, and 10 the M/xture is stirred at room tenperature
for another 2 hours. Then water and ethyl acetate are added, the organic
phase is washed with water and brine, dried over sodiumsulfate and
evapor at ed Eparfip¢2®ssS i n vacuo. The product is purified by colum

chr omat ogrgé)hy on silica with cyl ohexane/ethyl acetate as eluent. Yield: 76
my (749 15ty

3H); 4.0 ( 2H); 5 1HY; 7.6.. 3H): . 7.7 (m-1H); 7.8 (m 2H); 7.9
(m 2H ppﬁ?heflgg]-é,%?,Afgt&%ﬂygﬁo%—pgngg@g%bog?y@m oronet hane, ¢ = 530.0 ng / 100
m) 09 MAR 2007 WD 2004/ 024700 PCT1EP2003/ 009525 -61-

- CN

XX

|

e
/u\o/\oH3

|
07 >N "\ ,—CH,
N
|~ . N—CH,
Ncr

3

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
10  HPLC.

Yield: 15‘mg (75%)
'H-NMR (300 MHz, DMSO-dg): 8 = 0.6.(t, 6H); 1.1 (t, 3H); 2.0 (m, 2H); 2.2 (m,
2H); 3.1 (br d, 1H); 3.9 (br 4, 1H); 4.1 (q, 2H); 5.4 (4, 1H); 7.5 (m, 1H); 7.6 (m, 4I~i);
7.7 (m, 1H); 7.9 (m, 2H) ppm.

15
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Exampl e 24 Et hyl

4- (6-cyano- 3-pyridinyl)-6-nethyl - 2-oxo-1-[ 3-(trifluoronethyl)phenyl] %&@Rm
- tetrahydro-5-pyrimdi necarboxylate CN N ONH H3COIl ~ H3C NO SU

a stirred wolwbi/@7wf Exanple 3A (16 ng, 0.58 mmol) in teecehymdoiasan (5
m) is given ethyl 3-oxobutanoate (75 ng; 0.58 mmol),
N-[3-(trifluoronethyl)phenyl]Jurea (118 gg 0.58 mmol ) and pol yphosphoric
acid ethyl ester (200 ng; freshly prepareéd 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 time the solution is diluted
with DVBO (2Eshmpda2il purified by preparative HPLC. The product fractions
are concentrated in vacuo and chronmat ographed again over silica with

cycl ohexane Ethyd6eenijinometdyhtde(4aeyaapplesayl)-2rexord BdtrifbmromgettzBpbenyllt h. ) M5

ES i HPL ho = 4.63 "H NVR (300 MHz,
Bvscfé’%%: s L2, 4/'2%(‘”‘&%‘% Py%mgaé‘gﬁftb ﬁlbatgs 16- 8. O(r)n ?m oH), 7. gs 7-74 (m

2H), 7.75-7.58 (m 2H): 5.47 (d, IH), 4.03 (quartet, 2H), 2.06 (s, 3H),
1.08 (t, 3H ppm D 9 MAR 2007 WO 28214/ 024700 PCTI EP2003/ 009525 - 62-

X

= /CLL
HN 0~ CH
b

O

CF,

\

4

50 mg (0.10 mmol) of Example 19 are -dissolved m 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
10 HPLC.

Yield: 28 mg (55%)

'H-NMR (300 MHz, DMSO-d): & = 1.1 (t, 3H); 3.6 (d/d, 1H); 4.1 (q, 2H); 4.4 (d/d,
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



Exampl e 25 4-

5-(1H 1 m dazol - 1-yl car bonyl ) - 6- net hyl - 2 oxo-1-[3-(irifluoronethyl )phenyzhd7
1, 2,3, 4-tetrahydro-4-pyrim dinyl} b enzonitrile CN o NH NJ H ECING

5 CF3 Tovazmebutrpon of 501 ng (1.25 mmol) of the conporotERiovEs®AIN e 11 in
5 m dry dinethylformarnide are added 567 ng (3.5 mmol)

N, N- car bonyl di i m dazole. After allowing the reaction mxture to stand
overnight, the solvent is evaporated off in 10 vacuo. The residue is taken
up in ethyl acetate and washed with water and brine. After drying with
magnesi um sul fate the sol vent is evapor at ed off in vacua Yield: 500 ng
(88. 6% of tE)x@mgW&”(El) n12 = 452 (M+H) + "H NWR (200 MHz, DMSO-d6): S =
1.40 (d, 3 : 0 (s , 7.55-8.0 15&1’9H),84(s 1H),
8.45 (d, t%*ﬁﬁ@ml Mwmnymmmf 24706 3REHERoBY rq)gb@yﬁ 0B,3463-
Exanpl e 26

roxyeth
4- (4- cyanoptﬁg%%‘f é%ﬁﬁ%ﬂeﬁaﬂa%lafe [3-(triiluoronethyl)phenyl]-
1,2, 3,4-tetrahydro-5-pyri m di necar boxylate CN

~—~

CN

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-menthyla_mide; cf. EP-A-
10 379 917), 250 mm x 20 mm, eluent ethyl acetate, flow 25 ml/min, temperature 23°C,
myection volume 2500 pl, detection 254 nm. _
'H-NMR (300 MHz, DMSO-dg): &= 1.1 (1, 3H); 2.0 (s, 3H); 4.0 (g, 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.
[cx]2 0=43.3° (A = 589 nm, dichloromethane, c = 535.0 mg/ 100 ml)
15



O HO-~ Ol NH H3C NAO 5 CF3 45.1 ng (0.1 nmml) of the conpound of Exanple
25 are added to 0.5 m ethylene glycol. The reaction mxture is stirred
approx. 100C for 1 hour. After cooling the reaction mxture is pur0-9

preparatiy PLC (col um: Agilent Zorbax Extend 10 C18 , 5 m
sol vent %ﬁg{/%gqorl |l e, solvent B: water+ 0.1%conc. a gﬁi’%"%‘?’% ent: O
mn 10%A, 2 min 10%A 6 mn90%A 7 mn90%A 7.1 nmn 10%A 8 nmn 10% -
A, wavel ength: 220 nm injection volunmeggapprox. 500 |; nunber of
injections: 1). The product containing fractions are conbi ned and :
concentrated in vacua 15 Yield: 22 ng (49.4%of th.)) M (El): mz = 446
(M+H) ' 'H- 30W DIVISOd6) S =2.05 (d, 3H, 35(quartet 2H) ,
395415 a 75 (tr, 5.45 (d, 1H), 7.55-7.75 (m 5H), 7.75 (d,

pCT] EI732383§ g&égél’?)é"" gﬁéﬁx@%@ 67%‘@ Prcs ggﬁgg@%ﬁmfrﬂ%g@e%ﬁOZMOO

4- (4- Cyanopmacalhétct%mdnyipyan@c&ﬁedarﬂo&ylawlfI uor onet hyl ) -
phenyl]-1, 2, 3, 4-tet rahydro -pyrim di necarboxylate CN CH3 O

CN

CF,

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) dimeﬂ1ylsulfate are added, and
10 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 drymess in vacuo. The product is purified by
column chromatography on silica with cylohexane/ethyl acetate as eluent. |
Yield: 76 mg (74%) .
15 'H-NMR (200 MHz, DMSO;d6): & =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 (in, 1H); 7.8 (m, 2H); 7.9 (m, 2H) ppm.
[0J?° =-18.1° (A = 589 nm, dichloromethane, ¢ = 530.0 mg / 100 ml)




. HBCON H3C NO CF3 5 45.1 ng (0.1 nmmol) of the conpound of Exanple 25 are

added to 0.5 nil 2- (dinethylam no)ethanol. The reaction m xture |% fﬂM

at approx. 100C for 1 hour. After cooling the reaction mxture is _pqi Ied
by preparé®iz@e/0BFRC (col unm: Agil ent 10 Zorbax Extend CEESUVESZHAIRSHED mm 5

m solvent A: acetonitrile, solvent B: water + 0.1% conc. amoni a;

gradient: 0 mn 10%A, 2 mn 10%A, 6 mp 90%A, 7 mn 90%A, 7.1 min 10%

A 8 min 10% A, wavel ength: 220 nm injection volune: approx. 500 |I; nunber

of injections: 1). The product containing fractions are conbi ned and

concentrated in vacuo. 15 Yield: 24 ng (50.8%of th.) M (El): mz = 473

(M+H) 'I—I-NFR._{!M\/I-E; DVMBO-d6): S = 2.05 (d, 3H), 2.1 (s, 6H), 24(m

(d 1H) b ey ?2’2 “2?—\3 gp%?:‘.il“t% 6ﬂ%§h>6p7g?x°zg)[% Gty S 6oav0

PCT/ EP2003/ @295 éo_ﬁgym@@%mg!ﬂ% 2fatt- (4- Pyridinyl) ethyl
4- (4- cyanophenyl) - 6-net hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl ) phen-
yl]-1, 2, 3, 4-tetrahydro-5-pyri m di necarboxylate. CN N~-1 O

CN
N
0 7
H.CT N
H,C N/l%O |

To a stirred solution of Example 3A (76 mg, 0.58 mmol) in tetrahydrofuran (5 ml) is
given ethyl 3-oxobutanoate (75 mg; 0.58 mmol), N-[3-(triflucromethyl)phenyl]urea
(118 mg, 0.58 mmol) and polyphosphoric acid ethyl ester (200 mg; freshly prepared
10 “according to the procedure of Cava et al, J. Org. 'Chem. 1969, 34, 2665). The
reaction mixture is refluxed for two days (48 houis) after which time the solution is
diluted with DMSO (2 ml) and purified by preparativé HPLC. The product fractions
i are concentrated in vacuo and chromatographed again over silica with cyclohexane
and ethyl acetate as eluent.
15 Yield: 92 mg (35% of th.)
© MS (ESIpos): m/z = 431 (M+ED)*
HPLC (method 4) = 4.63 min _
"H-NMR (300 MHz, DMSO-dg): § = 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, ZH) 5.47 (d, 1H), 4.03 (quartet, 2H), 2.06 (s, 3H),
20 1.08 (t, 3H) ppm.



ONH H3C NAO 5 6CF3 45.1 ng (0.1 mmol) of the conpound of Exanple 25 are,
added to 0.5 m 2-(4 pyridinyl)ethanol. The reaction mxture is stirrﬁm
approx. 100C for 1 hour. After <cooling the reaction mxture is puﬂigf Dy
preparative HPLC (colum: Agilent 10 Zorbax Extend C18 . un, 5 m-
sol vent Moé@é’f’ﬁﬂﬁ?ri le, solvent B: water + 0.1 % conc. Pémal)@g{()%%rzgdi ent: 0
mn 10% A, 2 min 10%A 6 nmn 90%A 7 mn 90%A 7.1 nmn 10%A 8 nmn 10%"
A, wavel ength: 220 nm injection vol uneg2-approx. 500 |; nunber of
injections: 1). The product containing fractions are com bined and
concentrated in vacuo. 15 Yield: 17 ng (33.5%of th.) WM (E): mz = 507
(MtH) ' " H ]4]302 , DMBO-d6): .S = 2.0 (d, 3H), 2.9.(tr, 2H), 4.3 (tr,
2H), 5.25 (M—?‘a 2 7.15 (d, 2H), 7.45 (d, 2H), 7.5 (d, 1H), 7.65 (tr, 2H),
7.8 (m 3H)4_(8.(3F- L) vl - -129-(881 ¥ e 2004/ 02470
Fol hhons) SsiSh e Exaynp%}éénigﬂgﬁy%y%%? }@ N B91phet

4- (4- cyanoph@pyd-jethyddypyrinabaoyl IbgnRefitrdle f | uor onmret hyl ) phen- .
ylj-1,2,3,4-tetrahydro-5-pyri m di necarboxylate CN N ONH H3C NO

CN

s CF,
To a solution of 501 mg (1.25 mmol) of the compound of Example 11 in 5 ml dry
dimethylformamide are -added 567 mg (3.5 mmol) N,N-carbonyldiimidazole. After
allowing the reaction mixture to stand overm'ght,' the solvent is evaporated off in
10 vacuo. The residue 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 (ED): m/z = 452 (M+H)" _

'H-NMR (200 MHz, DMSO-d): § = 1.40 (d, 3H), 5.5 (d, 1H), 7.0 (s, 1H), 7.55-8.0
15 (m, SH), 8.4 (s, 1H), 8.45 (d, 1H) ppm.



.5 CF3 45.1 ng (0.1 nml) of the conpound of Exanple 25 are added to 0.5 mi
2-(2- pyridinyl)ethanol. The reaction mxture is stirred at approx.

1 hour. After <cooling the reaction mxture is purified b&é}&re@aratlve HPLC
(col utm: Y& 0842419 Zor bax Extend C18 20 mmx 50 nm 5

acetonitrile, solvent B: water + 0.1%conc. anmonia; gradient: 0 mn 10% A
2 mn 10% A 6 mn 90%A, 7 mn 90%A.-68-1 min 10% A 8 mn 10% A

wavel engt h: 220 nm injection volume: approx. 500 |; nunber of injections:
1). The product containing fractions are com bined and concentrated in
vacua 15 Yi g 20 (43.4%of th.) M (El): mz = 507 (MH)+ ' H- NMVR (300
VHz, DIVBOdG#-g’%IL—Z-EO (d, 3H, 3.0 (tr, 2H), 4.4 (tr, 211), 5.25 (d, 1H),
- 7.15-7.25 (m-BRihoxyétdl {-h-c & & oxb- B{ V(tfiRlubBma) phénd(m 3H),
83 (d 1H), e 5 b @4 @%phznﬁé%w S (b hpikenS)

PCT/ EP2003/ ODQBZBtetIGHydrEﬁamnimdﬁﬁcab(nlemo | -pyrrolidinyl)ethyl

4- (4- cyanophenyl ) - 6- net hyl - 2- oxo-1-[ 3-(trifl uoro-

. met hyl ) phenyl ] -1, 2, 3, 4-t et rahydr o- 5- pyri m di necarboxylate CN 0 CNO O NH
H3C NO CF3 " '

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 pluriﬁed by .prei)arative HPLC (column: Agilent Zorbax E;ctend
10 C18 20 mm x 50 mm, 5 pm; solvent A: acefonitrilé, solvént B: water + 0.1% conc.
arnmonia; 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 of injections: 1). The product containing fractions are combined and

‘concentrated in vacuo.
15 Yield: 22 mg (49.4% of th.)
MS (BED): 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, 5H), 7.75 (4, 1H), 7.85 (d, 2H), 8.35

(d, 1H) ppm.
20



5 45.1 ny (0.1 mml) of the conpound of Exanple 25 are added to 0.5 m 1-(2--
hydr oxyet hyl ) - 2-pyrrol i di none. The reaction m xture is stirred at aa@r‘gmmg?
100C for 1 hour. After cooling the reaction mxture is purified by

pr epar at i wa dP@40aenl umm: 10 Agil ent Zorbax Extend C18 ZBCWXOOQQOW 5 m
solvent A: acetonitrile, solvent B: water + 0.1% conc. amonia; gradient: O
mn 10%A, 2 mn 10%A 6 min 90% A 7 mn 90%A 7.1 min 10%A 8 mn 10%
A, wavel ength: 220 nm injection - volume: approx. 500 |; .nunber of
injections: 1). The product containing fractions are conbined and
concentrated in vacuo. 15 Yield: 25 ng (48.8% of th. ) M5 (El'): mz = 513
(MrH)© ' H NNExgmple 29Hz, DVBO-d6): 8 = 1.8 (quintet, 2.0 (d, 311) 2.1

Eér’ liwij 37;é[)'ﬁ’ﬁh)ﬁFﬁzﬂo}éﬂi};ﬁ(‘g Jéyafgg’hewl)é W%hy%% OM’;QTJP ?tﬁl:ﬁsuﬁg%ﬁ‘et%@u (7d55

1H ppm 20 3| 0gY £t 518 Iyigxanpl es 14-16, the follow ng
conpounds arﬂeﬁgngl?epa?ed yla.?o %ﬁd&{n@%ﬁ&%m 024700 PCT/ EP2003/ 009525 - 68-

Exanpl e Structure Startlng Y|eId R, [mn] Mass No. materials [9%  (method)
[MHLl©  CN O Exanple 1; ~ O-CH3 31 H3C 0 ( th?\ﬁhyl 85 4.01 (1) 516

45.1 mg (0.1 mmol) of the compound of Example 25 aré added to 0.5 ml 2-
(dimethylamino)ethanol. The reaction mixture is stirred at approx. 100°C for 1 hour.
After cooling the reaction nﬁxture 1s purified by prg:p_aratiife HPLC (column: Agilent

10 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. '

15 Yield: 24 mg (50.8% of th.)
MS (ED): m/z = 473 (M+H)"
"H-NMR (300 MHz, ﬁMSO-ds): & =2.05(d, 3H), 2.1 (s, 6H), 2.4 (m, 2H), 4.1 (m,
2H), 5.35 (d, 1H), 7.55 (4, 1H), 7.6 (d, 2H), 7.7 (m, 2H), 7.8 (d, 1H), 7.85 (d, 2H),
8.35 (d, 1H) ppm.

20



H3C N O O bronpacetate CF3 CN O 0 Exanple 1; 32 H3C O cycl opropane- 79 4.09
(1) 498 H3C N O carbonyl chloride CF3 CN 0 Exanple 1; 33 H3C O N ARBZQ{}?

" 4.28(2) 458 brompethane H3C N O CF3 CN O O Exanple 1; 34 H3CO |

4- nor phol ih@20GP28097 (2) 543 HIC N 0 O carbonyl chl ori BETEERSIB0G2VAR 2007

. WO 2004/ 024700 PCT/ EP2003/ 009525 69- -Exanple Structure Starting Yield R
[mMn] Mass No. materials [%4 (nethod) [qdH' OCN xanple 1; O E

Example 28
2-(4-Pyridinyl)ethyl 4-(4-cyanophenyl)-6-methyl-2-0xo-1-[3-(trifluoromethyl)phen-
vi]-1,2,3 4—tetrahydr0—§—pyﬂmidmecarboxylate.

CN

5 3
45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 ml 2 -(4-
pyridinyl)ethanol. The reaction mixture is stirred at approx. 100°C for 1 hour. After
cooling the reaction mixture is purified by preparative HPLC (column: Agilent
10 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
50% A, 7.1 min 10% A, § min 10% A, wavelength: 220 nm; injection volume:
approx. 500 ul; number of injeétions: 1). The product.comajning fractions are com-
bined and concentrated in vacuo. |

15 Yield: 17 mg (33.5% of th.)
MS (EI): m/z = 507 (M~+H)"
'H-NMR (300 MHz, DMSO-dg): & = 2.0 (d, 3H), 2.9 (tr, 2H), 4.3 (tr, 2H), 5.25 (d,
1H), 7.15 (d, 2H), 7.45 (4, 2H), 7.5 (4, 1H), 7.65 (tr, 2H), 7.8 (m, 3H), 8.35 (d, 1H),
8.4 (d, 2H) ppm. ’

20



CH3 dinethyl- 523 35 H3 CO N 98 4.00 (2) 4N,t HN O CH3 carbamc

[MtNa]© 3 3 chloride CF3 CN O Y Ol Exanple 1; CH3 nethyl FBCOIQ—Q&W
4.10(2) 488 36 chlorido- H3C N O carbonate CF3 N 0O Exanple 1; 37

58 4.59 (2\),053@,024709enzyl bromde HBC N O CF3 OCN 0 O Exagml/er2i30063i3
propanoyl 38 H3C O I N 43 4.42(2) 486

- 66 -
Example 29

2-(2-Pyridinyl)ethyl 4-(4-cyanophenyl)-6-methyl-2-0xo0-1-[3-(trifluoromethyl)phen-
y1]-1,2,3 4-tetrahydro-5-pyrimidinecarboxylate |

X 07NN
| H,C N/&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 is stirred at approx. 100°C for 1 hour. After
cooling the reaction mixture is purified by preparative HPLC (column: Agilent
10 Zorbax Extend C18 20 mm x 50 mm, 5 um; solvent A: acetonitrile, solvent B: water

+ 0.1% conc. émmonia; 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-
biﬁed and concentrated in vaéuo. | .

15 Yield: 22 mg (43.4% of th))
MS (ED): m/z = 507 M+H)"
'H-NMR (300 MHz, DMSO-d): & = 2.0 (d, 3H), 3.0 (t, 2H) 4.4 (tr, 2H), 5. 25 (d,
1H), 7.15-7.25 (m, 2H), 7.4 (d, 2H), 7.5 (4, 1H), 7.6-7.75 (m, 3H), 7.8 (m, 3H), 8.3
(d, 1H), 8.45 (d, 1H) ppm.

20



chloride H3C N O6CF3 0 9 MAR 2997 WD 2004/024700 PCT/ EP2003/ 009525 - 70-
Exanpl e Structure Starting Yield R .[mn] Mass No. materials [% ¢ oBipRasly

[MEHI' CN O U Ol Exanple 1; X ~'0 2-nethoxyet hyl 395% o~ 95
4.12(2) B92MHBER chlorido carbonate CF3 CN e. / Ex {ée%’z&(g/og?f@

i sopropyl CHa 40 H3C O N chlorido- 67 4.55 (2) 500 H3C N O CH3 carbonate

61CF3 CN O O Exanple 1; 41 H3C O I .CHa-diethylcarbamc 18 4.25 (2) 529
H3C N O CH3 chloride ,

Example 30
2-(2-Oxo-1-pymrolidinyl)ethyl 4—(4-cyanopheny1)-6-méthyl-Z-oxo— 1-[3-(trifluoro-
.methyl)phenyl]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate- |

CN
o}
O
N\/\ :
o] l NH
H,C N 0]
s 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. Aftér cooling the reaction mixture is purified by preparative HPLC (¢olumn:

10 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 ul; number of injections: 1). The product containing fractions
are combined and concentrated in vacuo.

15 Yield: 25 mg (48.8% of th.)
MS (ED): m/z =513 (M+H)"
"H-NMR (300 MHz, DMSO-d): 8 = 1.8 (quintet, 2H), 2.0 (d, 3H), 2.1 (tr, 2H), 3.2
(tr, 2H), 3.4 (1, 2H), 4.0-4.2 (m, 2H), 5.35 (4, 1H), 7.55 (d, 1H), 7.6 (d, 2H), 7.7 (i,
2H), 7.8 (d, 1H), 7.9 (d, 2H), 8.4 (d, 1H) ppm.

20

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

prepared:



CF3 OCN Exanple 1; C OO 11\CH3 nmethyl (nmethyl 42 HBC O I N O sulfonyl)-
40 4.10 (2) 565 H3C N O CH3 carbamic chloride / CF3 0 9 MAR'fIO?QRE}/\ﬁ il
2004/ 024700 PCT/ EP2003/ 009525 -71- Exanple Structure Starting Yield R Mnr[ﬁ
Mass No. waveriah®o[ %4 (nmethod) [MtH]' CN 0 Exanpl e 1; payA2r28030005m8- 43
H3C O 54 3.7 (3) 487 N O acetam de; H3C 2.5 equiv. NaH / CF3 CN Exanple 1;
0O 2--bronpacetic 44 H3C*O ~ (H aci d; 67_6%._8 (3) 488 H3C N O 0 2.5 equiv.
NaH CF3 ' .

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

Example 1;
31 ethyl &5 4.01(1) 516

bromoacetate

Example 1;

32 cyclopropane- | 79 | 4.09(1) 498

carbonyl chloride

- CN

Example 1; .
33 15 4.28 (2) 458

bromoethane

9 i . Example 1; -
N
34 S N 4-morpholine- | 97 | 3.97(2) | 543
A, Lo -

carbony! chloride




CN Exampl e 1;
hydr obr om de;

2.5 equiv.

met hyl ) pyridine 37 4.0 (3) 521 H3C N O hydrochl ori de;

0 9 MAR WEOOZO+/AE70R004/ 024700 PCT/ EP2003/ 009525 - 72- ExdfH/E? W?:Fme
Starting Yield R[mn] Mss

1;

0 /CH3 N-(2-bronmo- 47 H3C'O N/, ,

di et hyl am ne

No. materials [9% (nethod) [MH'
~.MyCH3 ethyl)-N, N 82 2.98 (2) 529

‘Example Structure Starting Yield | R, [min] Mass |
No. materials = | [%] | (method) | [M+H]*
CN
0 o) Example 1;
ne o N/U\N/CH3 dimethyl- 523
carbamic +N
" HCT N7 O CH, Ee)
chloride
CF,
CN
0 o Example 1;
methyl ) '
. 96 4.10(2) 438
36 chlorido- _
carbopate
' Example 1;
37 58 4.59(2) 520
benzylbromide :
CN
.0 0 Example 1;
P CH ropanoyl
38 H,C™ "0 I N/LK/ : prop 43 | 4422 486
/K chloride
HC” N o
ol

O 2-bronmp- 45 45 H3C O N ethanamne 28 2.9 (2) 473 H3C NO
NaH CF3 CN Exanple 1;

0 2-(chloro- N4 o
2.5 equi CF3
CN Exanpl e



H3C N O hydr obrom de;

H3CO N-N CH3 net hyl -
61CF3 CN |

meth 1 50 H3C O N |

Exanpl e 1;
521 H3C NO2My@rGehl ori de;

2.5 equiv.

NaH 6CF3 CN. Example 1;
65 3.70 (2) 501 O H3C N O acetam de;

0O H2
2.5

0 3-(chloro- 49 H3CO N rrethyl)pyrldl ne 15

2.5 equiv.

Y )PYndl ne 21 3.47 (2) 521

-70-

-bronp- N 48"

<221 %'9?“““

NaH CF3 CN ExanpP&TEP2003/099523 1| o

Example
No.

Structure

-Starting

materials

Yield
[%]

(method)

R, [mia]

Mass
[M+H]

39 H

CN

Example 1;
2-methoxyethyl
chlorido-

carbonate

95

412 (2)

532

40

Example 1;
isopropyl
chlorido-

carbonate

67

455(2)

500

41

Example 1;
diethylcarbamic
chloride

18

4.25(2)

529

42

Example 1;
methyl (methyl-
sulfonyl)- .
carbamic

chiloride

40

4.10 (2)

565




H3C N O hydrochloride; 2.5 equiv. NaH CF3 0 9 MAR 2007 WD 2004/024700
PCT/ EP2003/ 009525 - 73 -. Exanple Structure Starting Yield It [m nhSWSZW
No. materials [9% (method) [111+13]' OCN Exanple 1; 0 2-(bromo- N_

met hyl )_m@oggéoo( 2) 510 51 H3C O N HC N O H N tni dazpé?’[(é&ﬁgmg?%ﬁr oni de;
2.5 equiv. NaH 6CF3 CN 0 \ Exanple 1; 52 H3C*O NCN 3-(chloro H3C NO
methyl)-1,2,4- 37 4.0(3) 469 oxadiazqolg_  CF3 CN 0 H Exanple 1;

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

Example 1;

2-bromo-

43 54 | 373) | 487

dcetamide;

2.5 equiv. NaH

CN

Example 1;
2-bromoacetic
acid; 67 38(3) 488
2.5 equiv. NaH .

44

Example 1;
2-bromo-
45 3 [ /'L ethanamine 28 2.9(2) | 473

H, ™ N 7O hydrobromide;

©\ 2.5 equiv. NaH
| CF, . '

Example 1;

2-(chloro-~

0O
: A Nx
46 HC O l m methyl)pyridine | 37 4.0 (3) 521
S
H,C” N7 o ~

hydrochloride;

@\ 2.5 equiv. NaH
CF, -




53 H3CI /I

met hoxyet hyl ) acet am de

-74-
are
No.

4- cyano-

0O N~f N,

[/ ] (method) [MH

~4 HO|I

,~0, CH3 2-bromp-N-(2 0 91 3.77 (2) 545 H3C N O

benzal dehyde;

Exanpl es 6- 8,

CF3 0 9 MAR 2007 WD 2004/024700 PCT/ EP2003
In anal ogy to the procedures for
pr epaPé200E8l e Structure Starting material s Yi el dp&r/Eproonpodvess,
CN N[3-(trifluoro- O nmethyl)phenyl]-urea;
79 3.68 (2) 416 H3C N O net hyl

the follow ng co

oA

, 3C

3- oxobut anoat e
NH 58 4.09 (2) 456

CF3 CN N-[3-(trifluoro- -

2n‘ethyl)phenyl]-urea;

4-cyano 55 O

Example
No.

Structure

Starting

materials

Yield
[%]

R, [min]
_ (method)

Mass
(M+H]

47

CN

Example 1;
N-(2-bromo-
_ethyl)-N,N-
diethylamine

hydrobromide; -
2.5 equiv. NaH

82 | 2.98(2) 529

48

Example 1;
2-bromo-N-
~ methyl-

acetamide;

2.5 equiv. NaH |

65 3702 | 501

49

- Example 1;
3-(chloro-
methyl)pyridine
~ hydrochloride;

2.5 equiv. NaH

15 | 3.68(2) 521

50

. Example 1;
4-(chloro-
methyl)pyridine
hydrochloride;
2.5 equiv. NaH

21

347 (2) 521




“benzal dehyde; H3C . N O cycl opropyl net hyl 3-oxobutanoate CF3 CN |

~ N[3-(trifluoro- CH O nethyl)phenyl]-urea; 13 4-cyano- 56 HaC O | I—éoﬁ& 7
4.03 (2) 444 benzal dehyde; H3C N O isopropyl 3-oxobutanoate 6CF3 ?\%R
2007 WO 2007454780 PCT/ EP2003/ 009525 75- Exanpl e St r uckGHEP2OHINFHg

. materials Yield RR, [mn] Mass No. [%4 (nethod) [M11]" OCN N-[3-(tri Zluoro-
nmet hyl ) phenyl ] -urea; -~ 4-cy ano- 57 H3C 073 benzal dehyde; 73 3.82 (2) 488

Example Structure Starting Yield | R, [min] Mass

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

Example 1;
2-(bromo- .
. methyl)-iH-
51 . imidazole 6 2.97(2) 510
hydrobromide;

2.5 equiv. NaH

Example 1;
3-(chlord-
methyl)-1,2,4-

52 37 | 4.003) 469

oxadiazole

Example 1;

2-bromo-N-(2- .
53 91 3.77(2) 545

methoxyethyl)-
acetamide




CH3 4-1,jr O H3N 0 (1R)-2- et hoxy-| -

oxobut anoate CN N-[3-(trifl uoro-

NH 9 3.22(2) 429 H3C benzal dehyde;

Exanpl e 5%Wa&Réns024700

4- (4- cyanophenyl ) - 6- et hyl -
5 fl uoronet hyl ) phenyl ]-1, 2,
CN ONO NOCH3 OONCH3 CF3 0 9 MAR 2
PCT/ EP2003/ 009525 - 76 80 ng (0.16 nmol ) of Exanple 44 are dissolved in 2 ni

I -[3-(tri-

di met hyI f or mam de,

|-z methyl
0 net hyl ) phenyl ] - urea;
H3C 6N, N- di net hyl -

Soeh!

- 2- oxo0- et hyl 3-
H3C. 4-cya
oxobut ana

| CF3 3

0GR,

PCT/EP2003/009525

3-[2-(4- rmrpholinyI)-2-oxoethyI]-2-oxo- .
t et rahydr o- 5- pyri m di necar boxyl at e
7 WD 2004/ 024700

In analocry to t mie procedures for Examples 6-8, the following compounds are

prepared:
Example Structure Starting materials | Yield | R [min] Mass
No. [%] | (method) | [M+H]"
a CN
N-[3-(trifluoro-
0 methyl)phenyl}-urea;
H,C< 4-cyano- }
54 7o | /r\!’: b 79 | 3.68(2) 416
benzaldehyde; ' '
H,C” N7 o e
£ methyl
3-oxobutanoate
. CFS
CN
: N-[3-(irifluoro-
o , methyl)phenyl}-urea;
4-cyénd-
55 V\O I/ft enraldehvdc 58 | 4.09(2) | 456
: enzaldehyde; :
H,C” N7 o 4
: cyclopropylmethyl
3-oxobutanoate
CF,
CN
N-{3-(trifluoro-
CH, O methyl)phenyl}-urea;
: ' 4-cyano-
<6 10T /t Y 85 | 403(2) | 444
: benzaldehyde;
H,Cc” N7 0 7
isopropyl
3-oxobutanoate
CF,




-(0.18 mmol ) norpholine, 24 ng (0.18 mmol ) 1-hydroxy-|H benzotriazol e hydrate
and 20 ng (0. 16 nunol) 4-dinethylam nopyridi ne are added. The react@_ngARm{]?

m xture is stirred at 0C, then 35 ng (0.18 mmol) o

1- ( 3- di metYYFRHHM opyl ) - 3-ethyl 5 carbodii mi de” hydr ocH OV FEREY 41 R dded.

~ The reaction mxture is stirred at .room tenperature for 18 hours, then

wat er and ethyl acetate are added. The .oisgani c phase is dried over sodium

sul fate and evaporated to dryness in vacuo. |If necessary, the product is

further purified by colum chromatography or preparative HPLC. Yield: 78 ng
(85% 10 ' H-NMRA(300-MEz—PMsO-d6—S——213—{(t—3H)-—20fs—3H)+—3 4 (m
AH): 3.6 (mﬁaﬁ‘l‘%e? 3.7 (d,SUEhre 401 (m | 2biprtng matepnls ) Yigd [ R migls] “Mags 7. 6
‘'(m 5H); 7.8 W 1H); 7.9 (m 2H) ppm In anal ogy to thespr qoeicdy p frong*
Exanpl e 59, |the fqll ow ng conpounds arej|prepared: 0 9} MAR 2007 WD

2004/ 024700 PCITEHZ20037 009525 -7¢N EXanpl e Structure starting viel[d R
[mMn] Mass {No. mdterials r/o) -hod) D[ M¥H-(zifh@- H3C. ON | O Exappl e 44} 60
-lr O'CH3 Nynethyll- 90 2.93 (2) O ( %I Lpgrazi ne \ | CF3 CN Exanpl e
44; H3C. O[N-(2-@mno- oy o | BHERELEA, 1°

3

o 4-cyano-
57 HyC 0 :C benzaldehyde; 73 3.82(2) 488
HC™ N 7O (1R)-2-methoxy-1-

methyl-2-oxo-ethy1 3-

CF oxobutanoate

N-[3~(trifluoro-
methyhphenyl]-urea;

' 4-cyano- -
58 9 | 3222 429
benzaldehyde;
N,N-dimethy1—3-
oxobutanamide
CF,
Example 59

Ethyl 4-(4-cyanophenyl)-6-methyl-3- [2—(4—morpholinyl)-2-oxoethyl] -2-0x0-1-[3-(tn-
5 fluoromethyl)phenyl]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate ‘




H3C HN 61 Y-~ N O CHa ethyl)-N,N 87 2.93 (2) 558 O O N CH3 dinmethyl amnine -
CF3 CN CH O Exanple 44; dinmethyl 62 H3C NN O CH3 83 3.84 (2) 515 QCM&@ZUW
CHamne 13 (2Mh Tl ) b CF3 In analogy to the procedures for Exanples 6-38,
t he fol | owmgoseonpounds are 5 prepared: 09 MAR 7007 WOPRQGAR2OBATTQRS

PCT/ EP2003/ 009525 -78- Exanple Structure Starting Yield R [mn] Mass No.
materials [99 (method) [MrHI® 63 CN N[ (trifluoro- 23 3,80(3) 440 / |

nmet hyl ) pheuyl ]- urea; H3C \ NH 4-cyano- N-O | ~-i H3C N O benzal dehyde;

80 mg (0.16 mmol) of Example 44 are dissolved in 2 ml dimethylformamide, 16 mg
(0.18 mmol) morpholine, 24 mg (0.18 mmol) 1-hydroxy-1H-benzotriazole hydrate
and 20 mg (0.16 mm01)~ 4-dimethylaminopyridine are added. The reaction mixture is
stired at 0°C, then 35 mg (0.18 mmol) 1-(3—'dirnethylaminopropyl)ﬁ-ethyl—
5 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
vp.roduct is further purified by column chromatography or preparative HPLC.
Yield: 78 mg (85%)

10 'H-NMR (300 MHz, DMSO-d): & = 1.1 (t, 3H); 2.0 (s, 3H); 3.4 (m, 4H); 3.6 (m,
4H); 3.7 (4, 1H); 4.1 (m, 2H); 4.5 (d, 1H); 5.5 (s, 1H); 7.6 (m, 5H); 7.8 (m, 1H); 7.9
(m, 2H) ppm. '

In analogy to the procedure for Example 59, the following compounds are prepared:



et hyl -
3-benzo-

met hyl -

1
4.
1-
/
5-
nmet h I)phenyl]

(3 1, 2, 4- oxadi azol -

42 (2) 491 nethyl)phenyl] urea; /
(1, t hi azol

I

met hyw o RbEMEM0 0 ur ea;
2, 4- hexanedi one

|

CF3 5-yl)acetone
4-cyan

H3C NH 4-cyano
CF3 66 CN N-[3-(trifluoro- 3 3.47 (2) 430
0 urea; H3C 0 I NH 4-cyanh

H3C H C |

NH N |

-2-yl) CF acetone 65 CN N-[3-(trifluoro- 33 4
NpCr/inenwahthshy de;

64 CN N-[3-(trifluoro-
H3C N LO benzald

Example Structure Starting Yield R, [min] Mass
No. materials [%6] (method) | [M+H]
CN
c
@ Q Example 44;
N A~
60 Wﬁj\ o N-methyl- 90 293(2) | 570
5 .
0" N CH, piperazine
| :E “CF,
t CN
Example 44,
HiCuy
. 9 N-(2-amino-
N ' A~ :
61 \W/A;i\ [ 07 oMy | etny)NN- | 87 293(2) | 538
0 .
0" 'N” -CH, dimethyl-
@ amine
: CF,
CN
le 44;
c‘;H3 0 Example 44;
~N AN dimethyl- ' :
62 H,C Y\N © 83 3.84 (2) 515
) .0 )\ amine
07 N7 CH,
% (2 M in THF)
CF,
1

In analogy to the procedures for Examples 6-8, the following compounds are

5 prepared:

ﬁW @@8

3



H3C NO benzal dehyde; 1-nethoxy-2,4- pentanedione CF3 0 9 MAR 2007 WD
2004/ 024700 PCTI EP2003/ 009525 -79- Exarrpl e Structure Starting Vi eI d F§7 L
Mass No. materials [94 (nmethod) [ MtH]' 67CNN-[3(tr|quoro- § MF{TZZU)
452 et hyebeapbdwourea; 0 NH 4-cyano- \ ' H3C NO benzaIPd@dewyoos»wzs _
1-(2-fiuyl)-1,3- butanedione CF3 68 CN N-[3-(trifluoro- 14 4.03 (2) 462 F.
nmet hyl ) phenyl]- urea; O NH 4-cyano- H C7[8\I~O benzal dehyde; 3 1-phenyl-1, 3-

Example Structure Starting Yield | R, [min] Mass
No. ; materials [%] | (method) | [M+H]
63 N-(3-(trifluoro- | 23 | 3.80(3) | 440

T

k methyl)phenyl]-
urea,;
N 4-cyano-
benzaldehyde;
1-(3-methyl-
@\ 1,2,4-oxadiazol- {

¢ S-yl)acetone

>/,_

64 N-[3-(trifluoro- 23 442 (2) 491
metliyl)phenyl]-
ﬁrca;
4-cyano-
benzaldehyde;
- 1-(1,3-benzo-
@\ thiazol-2-y1)-
"~ acetone

65 CN N-[(3-(trifluoro- | 33 | 43 (1) 428

Q
H

methyl)phenyl]-
) urea;
4-cyano-
benzaldehyde;
5-methyl-2,4-

hexanedione

66 N-[-(twifluoro- | 3 | 347(2) | 430
" methyl)phenyl}-
urea;

4-cyano-

benzaldehyde;

1-methoxy-2,4-

pentanedione




but anedione CF3 69 CN N-[3-(tiifluoro- 5 3.9 (3) 454 nmethyl)phenyl]- O

urea;; F3C NH 4-cyano- H ¢ N~O benzal dehyde; 3 1,1,1-t uolo- _ Mé%z[}g‘]
2, 4- pent anedi one  6CF3 0 9 MAR 2007 WD 2001/024700 PCT/ EP2003/ 0095 59 - 80-
Exanpl e 70Y0 2004/024700 PCT/EP2003/009525

4- (4- Cyanophenyl ) - 6- et hyl - 2-ox0-1-[3-(trifl uoronet hyl)phenyl]-1,2,3,4-tetra
hydro- 5-pyri m di necarboxamde CN O H2Ny¢ _.NH H3C NO ~. / CF3 5 200 ng
(0.5 nmol ) of Exanple 11 are dissolved in 5 m tetrahydrofuran and 6 ny
(0.05 mml ) 4-N, N-di net hyl am nopyridine, 77 ng (0.6 mmol) N, N-diisopropyl -

et hyl am ne gng; AT O (076 gyt benzotrigzotat =yl oxy—rtstpyrrohtdihe)phos
10 phoni um hex?af uorophosphatetdrfe added. TheSt?ré'étti onY'ﬁlext%?h@st M3t red at
room No. , materials [%] | (method) | [M+H]"

67 N-[3-(trifluoro- 13 3.70 (2) | 452
methyl)phenyl]-
urea; V
4-cyano-
benzaldehyde;
1-(2-furyl)-1,3-

butanedione

68 N-[3~(trifluoro- 14 4.03(2) 462
1 methyl)phenyl])- .
urea;
4-cyano-
benzaldehyde;
l-phenyl-1,3-

butanedione

69 CN N-[3-(trifluoro- 5 3.9 (3) 454
methyl)phenyl}- |
e} ' urea;

F.C | NH 4-cyano-
benzaldehyde;

3 .
1,1,1-trifluoro-
. | 2,4-pentanedione
CF




tenperature for 15 mnutes, then 5 mM (2.5 nmol) amonia (as 0.5 Msolution -
in dioxane) are added. The reaction mxture is stirred at roomterrmegrﬁmm]w
for 1 hour, then water and ethyl acetate are added. The organi c phase is
dri ed ovewa@odrm706ul fate and evaporated to dryness in P&EFF200PH893P oduct
is further purified by 15 preparative HPLC. Yield: 55 ng (28%of th.)
"HN'"'4 (200 MHz, DMSO-d6): S = 1.8'(s,_§ﬂl—g; 5.4 (d, 1H); 7.2 (br. s, 1H);
7.4 (br. s, 1H); 7.6 (m 51-1); 7.7 (m"1H,; 7.9 (m 2H); 8.1 (d, 1H ppm
0 9 MAR 2007 WD 20041024700 PCT/ EP2003/ 009525 -81- Exanple 71

(+) - 4- (4- Cyanophenyl )-6-net hyl -2-0 xo-1- [3 ' -
-(trifluoronExampple)fhenyl]-1, 2, 3,4-tetra- hydro-5-p}ai n di necarboxylic acid
CN O HN OH CH3 6"CF3 5 The enant.ijopers of I 1 are separated
by prepar at i Y&+ HPERORIIFS )tsﬁﬁnF@V{lgWéQ' ‘E3[%%H§?ﬁ9“}?§t¥%§ggylﬁé#b%%te@wii@a gel
sel ect or base : apel N.get hacryl oyl -L- | euci ne-1-nenthyl am de, cf.

EP- A- 379 917??)%@%)( %ngﬁe eluent: ethyl acetate 10 -* nethanol -> ethyl
acetate, flow 25 m/mn, tenperature 23C, detection 254 nni. ~1H NWR (300
MHz, DVMBO-d6): b'= 2.0 (s, 3H; 5.4 (d, 1H: 7.6 (m 1H),; 7.6 (m 2H,; 7.7
(m 1H); 7.8 (in, 111); 7.9 (m- 3H,; 8.3 y 111) ; 12.5 (s, 1H) ppm [a] 20
= +2.5 (X = 589 nm nethanol, ¢ = 505 ng 100 m).

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-
10 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 dnied over sodium
sulfate and evaporated to dryness in vacuo. The product is further pu:iﬂed by -
15 preparative HPLC.
Yield: 55 mg (28% of th.)
"H-NMR (200 MHz, DMSO-de): & = 1.8 (s, 3H); 5.4 (d, 1H); 7.2 (br. s, 1H); 7.4 (br.
s, 1H); 7.6 (m, 5H); 7.7 (m, 1H); 7.9 (ﬁ, 2H), 8.1 (d, 1H) ppm. |



0 9 MAR 2007 WO 2004/024700 PCT/ EP20031009525 -82- Exanple 72
(+)-2-Hydroxyethyl 4-(4-cyanophenyl)-6-methyl-2-o0xo0-1-[3 - (trlfl uogﬁmﬁ Re7) -
phenyl]-1, 2,3, 4-tetrahydro-5-pyrirnidi necarboxylate CN O H3C N
O CF3 BV(DJﬂQj)éﬁOZﬁﬁngn 1560 ng (3.89 mmmol ) of the COI’I’pO{I(F]HEB% O@Oé’r"r%l e 71 are
added to 19.6 ml DW. After addition of 1.095 m (7.86 mmol) triethylam ne
and 1.11 m . (15.7 nmmol ) 2-bronoet hanolg; the reaction mxture is stirred at
ca. 70C for 8 hours. 10 After cooling, the reaction mxture is concentrated
in vacuo. The residue is taken up in ethyl acetate and washed with water.
After dryi ng W th magne5| um sul fate, the: organic phase is evaporated in
vacuo. The s taken up in 8 Ml nethanol and purified by preparative

HPLC (colu eosil 1 ol vent A:
acetonitri IWQ ) A\lgﬁ @&Hopéen)aggéz?e%}lo. %’%’i' ugEqraetﬁgl;%%gﬁ - 43? 15 10% A

2 mn 10% Ay Omﬁ%mﬁﬁoﬁ}m 000 A 7.1 min 10%A 8 mn 10% A

wavel engt h: \2,20 run; injection volune: ca. 500 |; nunber of inj ectl ons: 18).

The product containing fractions are conbi ned and | yophilized. Yield: 1290
mg (74.5%of th.) M (El): mz = 446 H+ 20 ' H NVR (300 MHz, DMVMBO- d6): 8
= 2.05 (d, 3H); 3.5 (quartett, 2H); 3.25-4.15 (m 2H); 4.75 (tr, 1H); 5.45
(d, 1H); 7.55-7.75 (m 5H); 7.75 (d, 7.85 (d, 2H); 8.35 .

HN OH
07 N7 CH,
s CF,

The enantiomers of Example 11 are separated by preparative HPLC on a chiral bhase

[column KBD 8361 (chiral silicé gel selector based on monomer N-methacryloyl-L-

leucine-l-menthylamide, ¢/ EP-A-379 917), 250 mm x 20 mm, eluent: ethyl acetate
10 ' — methanol — ethyl acetate, flow 25 ml/min, temperature 23°C, detection 254 nm].

1H-N.l\/[R (300 MHz, DMSO-de): 6= 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.

[0g® =+2.5° (A = 589 nm, methanol, c = 505 mg / 100 mi).



(d, 1H) ppm [a]20 =+14.3 (2. = 589 nm nethanol, ¢ =455 ng / 100 mM). 09 -
MAR N97 WD 2004/ 024700 PCT/ EP2003/ 009525 -83- Exanple 73 5- { § MAR 2007
5- Acetyl - 6-met hyl - 2-oxo-1-[3-(trifl uoronethyl)phenyl]-1,2,3,4-tet raPng(ﬂ 0- 4-
pyri m di nwg20080eRysd di necarbonitrile CN ~N O | / H 3 CeCT/RPROOBIB@SN~-0 CF 5°
3 To a stirred solution of Exanple 3A (75 ng, 0.57 mmol) in tetrahydrofuran,
(5 mM) is given 2, 4-pentandi one (57 ng,820_. 57 mol),
N-[3-(trifluoromnethyl)phenyl]Jurea (116 fg, 0.57 mmol) and pol yphosphoric
acid ethyl ester (200 ng) [freshly prepared 10 according to the procedure of
Cava et al., J. Og. Chem 34, 2665 (1969)]. The reaction mxture is
refluxed forExanle(es after which tine the solution is diluted with DVSO (2

i, Do ady bR SRRt i ind sy fuedi 2 goghid fippricindy. 157 60

A 1249 4 ds ol nidi 0 9 MAR 7097 WD
0041004700 TR EbSov4 SrRe4Y éé’i‘fﬂmd‘ﬁcé}b‘(@a‘é H ppm |

CN

Under- argon, 1560 mg (3.89 mmol) of the -compouhd of Examﬁle 71 are added to
19.6 ml DMF. After addition of 1.095 ml (7.86 mmol) triethylamine and 1.11ml
(15.7 mmo}) 2-bromoethanol, the reaction mixture is stirred at ca. 70°C for 8 hours.
10 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
pux_iﬁed by preparative HPLC (column: Nucleosil 100-5 C 18 Nautilus, 20 x 50 mm,
5 um; solvent A: acetonitrile, solvent B: water + 0.3% formic acid; gradient: 0 min
15 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)"

20 "H-NMR (300 MHz, DMSO-dg): 6 = 2.05 (d, 3H); 3.5 (quartett, 2H); 3.95-4.15 (m,
2H); 4.75 (tr, 1H); 5.45 (d, 1H); 7.55-7.75 (m, 5H); 7.75 (d, 1H); 7.85 (d, 2H); 8.35

[&]20 =+14.3° (X =589 nm, methanol, ¢ =455 mg /100 ml)



Exanple 74 (+)-5-

{5-Acetyl -6-nmet hyl -2-oxo-1-[3-(trifluoronethyl)phenyl]-1,2,3,4-tet ahugy WiK-

pyrimdinyl} -2-pyridinecarbonitrile CNN OHICI NH H3 CNO CF3 The

enant i omeVe 20H+/02%MPpl e 73 are separated by preparative EPLEPSH3LQ0TR ral

phase [colum KBD 8361 (chiral silica gel selector based on nmononer

N- net hacryl oyl - L- | euci ne-1-nenthyl am d&3 -cf. EP-A-379 917), 250 nm x 20 nm

el uent: ethyl acetate 10 -+ nethanol -* ethyl acetate, flow 25 m/mn,

tenperature 23C, detection 254 nnj. 1H NWR (300 MHz, CDC13): 8 = 2.06 (s,

3H); 2.35 (@ agggéé. 69 (d, 1H); 6.02 (d, 1H); 7.29-7.50 (m 2H); 7.57-7.75
(m 3H)y; 7. —1H); 8.74 (d, 1H) ppm M (ESIpos): mz = 401 ( MtH) +

- [a] 20 = +25.51{5-A8ety]-63Qethyl2-6%4-N ifluercen &8P )pHeny1] 1003 Al thtrahylify-H- 9 MAR 2007

WO 2004/ 024700 PCT EPZOOIB?%OQSZS‘??? Exanpl 855%;55?& g-]( 2-Pyri di r?yl ) et hyl

4- ( 4- cyanopiperigidinglirpimdingcagyomittile 3- (tri f | uor omret hyl ) - : -

phenyl]-1, 2, 3, 4-tetrahydro-5-pyri mdi necarboxylate CN O

CN
SN
0 ‘ =
H,C | /I\E
) H,C” N7 0
s “CF,

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 lmmol), N-[3-(trifluoromethyl)phenyljurea
(i 16 mg, 0.57 mrool) and polyphosphoric acid ethyl ester (200 mg) [freshly prepared
10 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.
3 Yield: 101 mg (44% of th.)
‘ ~ 'H-NMR (200 MHz, DMSO-dg): § = 2.02 (s, 3H); 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.



ONH HI CNO CF3 5 To a solution of 40.1 ng (0.1 nmol) of the conpound of
Exanple 11 in 0.4 m dry dinmethylformam de are added 48.6 ng (0.3 WRRNW
NN- car bonyl di i mi dazole. After allowing the reaction mxture to sta or -
one hour, wdneoon@abe on mixture is diluted 10 with water EBATERXRBERISED wit h

di chl oronet hane. After drying with nmagnesium sulfate, the solvent is
evaporated off in vacuo. To the residue_gje added to 0.5 m (2-

pyridi nyl)met hanol. The reaction m xture is stirred at approx. 100C for 1
hour. After cooling, the reaction mxture is purified by preparative HPLC
(colum: Nucleosil 100-5 C 18 Nautilus 20 mmx 50 nm 5 m solvent A
acetonitril eExamplett B: water 15 + 0.1%fornmic acid; gradient: O mn 10% A,
2 mn 10% A, in 90% A, _7.mn 90% Z.1 m 0% A, ] 0% A; flow
rate 25 nl/ m(-ﬁ;'{p \i\g\fécle@?@fwﬁhglzg'oﬁﬂiﬂ[%éﬁ?ﬁo %@%ﬁ@d}iﬁﬁ%ﬁ&r ¥EOor*- nunber
of injectionﬁyﬁﬂﬁ&nﬁ%g, Leognbhgi ning fractions are conbined and
concentrated 1n vacuo. Yield: 17 ng (34.5%of th.) 20 M5 (El): nmlz = 493
(MtH)' " H-NWR (300 Mz, DWsO-d6): 8 = 2.1 (d, 3H); 5.15 (dd, 2H); 5.45. (d,
1H); 7.05 (d, IH; 7.3 (dd, 111); 7.5-7.85 (m 9H); 8.35 (d, 1H); 8.5 (d,

2H) ppm 0 9 MAR 2007 WO 2004/024700 PCT/¥P2003/ 009525 86- Exanple 76

2- (3-Pyridinyl)ethyl

4- (4-cyanophenyl ) - 6- met-hyl - 2- oxo- 1-[ 3- (t]i h

oronet hyl ) -
ylate OCN

The enantiomers of Example 73 are separated by preparative HPLC on a chiral phase
[cdlumn KBD 8361 (chiral silica gel selector based on mc;nomer N-methacryloyl-L-
leucine-1-menthylamide, ¢f. EP-A-379 917), 250 mm x 20 mm, eluent: ethyl acetate
10 — methanol — 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 (4,
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)" |
[0]*® = +25.1° (8 = 589 nm, methanol, ¢ = 505 mg / 100 ml).
15



O N ONH H3C NO 5 CF3 To a solution of 60.2 ng (0.15 mmol ) of the
conpound of Exanple 11 in 0.57 m dry dinethylfornmam de are added QYQMQRW@?
(0.45 mml) N, N-carbonyl diimdazole. After allowing th 0N, AL Xt ure to
st and forw)%(’%%?"? the reaction mxture is. diluted 10%&?@8@\%@@%@3“
extracted with ethylacetate. After drying with nmagnesium sul fate, the
solvent is evaporated off in vacua. To-tgge resi due are added 185 ng (1.5
mol ) 2-(3- pyridyl)ethanol and 20 | (0.27 mmol) triethylam ne. The reaction
m xture is stirred for one hour at 100C. Then the reaction m xture is
diluted with 0.41n17-rret hanol, filtered and purified by preparative HPLC
(colum: Nue 00-5 C 18 Nautilus 15 20 mmXx 50 mm 5 pm. solvent A
acetonitril e, I B. e O fNok i L1601 adi ’ in 10% A, 2
mn 200 A & (AT EER el el Co%%gﬁ%bg@ %eﬁh}%%w%& - Ao RO ow rate
25 nmUmi n; wepbeh@hdi2dd, 4-2&0hy dnrS-ppjeddinemarhoalylane: approx. 550 |; nunber of
injections: 1). The product containing fractions are conbined and -
concentrated in vacuo. 20 Yield: 44 ng (57.9%of th.) LCGM (El, nethod 5):
mz = 507 (MrH)+, Rt = 3.19 nun. 09MAR20U1 WQ 2004/ 024700 PCT/ EP2003/ 009525
-87- Exanple 77 4-(4-Cyanophenyl)-3,

6- di net hyl - 2- oxo-1-[ 3-(trifl uoronethyl)phe 1,2,3,4-

t et rahydro-5-pyri m di necarboxylic acid CN ,

O
B T g N

CF

5 3
To a solution of 40.1 mg (0.1 mmol) of the compound of EXample 11 in 0.4 m] dry
‘dimethylfonnamide are added 48.6 mg (0.3 mmol) N,N-carbonyldiimidazole. After
allowing the reaction mixture to stand for one hour, the reaction mixture is diluted
10 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 m] (2-
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
15 ~ + 0.1% formic acid; gradient: 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 ul; number of injections: 1). The product containing
fractions are combined and concentrated in vacuo.
Yield: 17 mg (34.5% of th.)
20 MS (ED): m/z =493 (M+H)"
' '"H-NMR (300 MHz, DMSO-de): & = 2.1 (d, 3H); 5.15 (44, 2H); 5.45 (4, 1H); 7.05
(d, 1H); 7.3 (dd, 1H); 7.5-7.85 (m, 9H); 8.35 (d, 1H); 8.5 (¢, 2H) ppm.



OHOI ICH3 H3IC NO 5 6CF 3 4.1 g (9.25 mmol) of Exanple 14 are dissol ved
in 100 mM ethanol. To this solution 6.2 mM (27.6 mol) of a sol utl(ﬂr‘ngmm
pot assi um hydroxi de in water (25% by weight) are added. The reaction

m xture i sy@hdogedod 0 stand at roomtenperature for 18 hoegrspr2dd30iéwn
further 12.4 m (55.2 nmmol) of a solution of potassium hydroxide in water
(25% by wei ght) are added and the reaction mxture is stirred for 2 hours.
The reaction mixture is diluted with welt%r and extracted three times with
et hyl acetate. The -aqueous phase is acidified with I N hydrochloric acid
and extracted with ethyl acetate. This last extract is dried over nagnesi um
sul fate and Ewxappledtsed of f in 15 vacuo. The residue is purified by colum
chr omat ographét‘on silica with cycl o- hexane/ethyl acetate as eluent. Yield:

1.5 g (39% o4 Ryl)ldmwﬁefm‘w—ma@oxahew@ G-medyyi-2-ex B -(BooRmmeth VSO d6) : b =
2.0 311). 2 5,(d 20 61-1): 7.9(d, 2H):
12. 6(?3 )phﬁ ?ﬁﬁ 1@f 34%% S(P\}’(B“’é%ﬁ?%%‘?’gﬁepg EP2003100%9525 -gs- |nH)

anal ogy to the procedure for Exanple 76, the follow ng conpounds are
prepared: Exanple Structure Starting Yield R [mn] Mass No. naterials [%
(method) [M+H]' 78 CN Exanple 11; 56.9 3.45 (®Y 493 3-pyridinyl 0 nethanol

To a solution of 60.2 mg (0.15 mmol) of the compound of Example 11 in 0.57 ml 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

10 with water and extracted with ethyléce-tate. After drying with magnesium sulfate, the
solvent is evaporated off in vacuo. To the residue are added 185 mg (1.5 mmol) 2-(3-
pynidyl)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

15 20 mm x 50 mm, 5 pm; 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. }

20 Yield: 44 mg (57.9% of th.) -
LC-MS (B, method 5): m/z = 507 (M+H)", Ry =3.19 min.



"O2 NHICNO CF3 79 CN Exanple 11; 61.1 3.38(5) 459 2-hydroxy- O
acetanmide’) H3N ONH H3C Nl-~, 0 \ CF3 80 CN Exanple 11; 80.9 3-§§FNRAE?

2- hydr oxy O (nethyl)forml1l HyN,, /~0 NH am de O CF3
81 ON Exa%{%Oﬂz 6.2 3.44 (5) 487 2-hydroxyethyl- 0 ace&éﬁzﬁ%oy{rﬁemwo
NH H3ICNO \ CF3 0 9 MAR 2007 WD 2004/ 024700 PCT/ EP2003/ 009525

-87-

Example 77
4-(4-Cyanophenyl)-3,6-dimethyl- -2-0x0-1- [3- (tnﬂuoromethyl)phenyl] 1,2,3,4-
tetrahydro-5-pyrimidinecarboxylic acid

) ~ H,CT N o
| i ~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.
10 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 wéter and extracted three times with ethyl acetate.

The aqueous phase is acidified with 1 N hydrochloric acid and extracted with eﬁlyl

acetate. This last extract is dried over magnesium sulfate and evaporated off in
15 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 (EI): m/z= 416 (M+H)+

'H-NMR (300 MHz, DMSO-dg): 8 = 2.0 (s, 3H); 2.8 (s, 3H) 5.5(d, lH) 7.6-7.8 (m,
20 6H); 7.9(d, 2H); 12.6 (s, 1H) ppm.



-89- -
(met hod) [ M+H] *
i m dazol -5-yl) -

Exanple Structure Starting Yield Ri
82 CN Exanple 11; 45.8 2.87(5) 496 (1-nethyl-I1H
1 33/~ NOIr ONH nethanol")

Exanpl e 1Wwo6G0h4®280d(5) 496 2-(1H pyrazol
N8O 6 CF 84 3 CN Exanple 11; 67.1 3.48 (5) 497 2-(1H1,2,4 /,1

triazol-Il-yl)-
488 2- hydr oxyet hyl

NNH et hanol ')
O/ acetate

[ mn] Mass

N H3C
NOl1l-y

No. materials [%

Nl ~, 10 61" CF%%%AAE:]@W ]

| ) et aDTOEP2663@0DEAS
N O

H3C N -~O_%§?f 85 CN Exanmple 11; 56.1 3.98 (5)

H3

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 : CN Example 11; 56.9 | 3.45(5) 493
3-pynidinyl-
0 methanol
(T\o N |
SN H,C N’K 0
| 3,
79 CN Example 11, | 61.1 | 3.38(5) | 459
2-hydroxy- -
0 acetarnide”
HZN\H/\O N
© H,C N/K o)
CF,
80 CN Example 11; 80.9 3.5() 487
' - 2-hydroxyethyl-
?Ha o (methyl)form-
H\n/N\/\O ] NH. amide
HyC N/g o
CF,
81 CN Example 11; 56.2 3.44 (5) 487
2-hydroxyethyl-
’ 0 acetamide
HacTN\/\O I NH
H,C N/g o
Q,




OOl NHIC, OHCNO CH3 CF3 09 MAR 2407 WD 2004/024700

PCT/ EP2003/ 009525 -90- Exanple Structure Starting Yield R [mn] I\/a%s I\ﬁm
materials [%4 (method) [M+EqQ' 86 CN Exanple 11; 34.6 2.9 (5) 502 09 MAR

2- (di met hyb-2od3tidso anmo) - 2- H3CN A NH net hyl -1 - H3C CH pc®/ephdg:d9spy opanol
3/ 4 zZLl CF3 87 CN Exanple 11; 54.8 2.86 (5) 487 3-(dinethyl O

am no) propanol H3C N**O NH CH3 H3C NI -

_-8~9_O \ CF3 88 CN Exafrpl e 11; 56.2
2.86 (5) 500 )
Example Structure Starting Yield | R, [min] Mass
No. _ materials [%] | (method) | [M+H]"
82 CN Example 11; | 45.8 | 2.87(5) 496
(1-methyl-1H-
CH3 0 imidazol-S—yl)—
‘ . .
N D
« fo | /'E methanol |
N H,c” N7 o _
83 CN Example 11; 60.6 3.7(5) 496
;. 2-(1H-pyrazol-
CN 0 1-yl)ethanol
\n
H,C” N7 o
Q.
84 - CN Example 11; | 67.1 | 348(5 | 497
2-(1H-1,2,4-
/=N ' 0 triazol-1-yl)-
N |
\\/N\/\O NH etbanol”
|
\ H,C” N/g o)
©\CF3
85 CN Example 11; 56.1 | 3.98(5) 488
2-hydroxyethyl
0 acetate

5 I
'/ H,C /K




-1V 2 (1 Opyrrolidinyl)- ~N-\O NH et hanol
Exanple 77; 58.9 3.36 (5) 522 2-(3-pyridinyl)-

H3C |

/

[ mn] Mass

H3C NI ~I'

O et hanol
NI -O LCF3 D 9 MAR 2007 WD 2004/ 024700 PCT/ EP2003/ 009525 -91-
St ruct ur e Y@oanewmgovi el d R,
90 CN Exanple 77; 61.9 3.64 (5) 507 (3-p)ridinyl)-

p met hanol
NO CF3 91 CN Exanple 77; 53.6

3.54 (5) 96?3 2- hydroxy- O/ acetam del)

Os \ CF3 89 CN
N3 NI

A

No. materials [ %Apdmmetooskosfk11+37]" -
O N CH3 N H3C

HzN, O N. CH3 :

Example | Structure Starting Yield | R;[min] | Mass
No. materials [%] | (method) | [M+H]
T N Example 11; | 34.6 | 2.9(5) 502

2-(dimethyl-
(I:HE‘ 0 amino)-2-
H,C~ o [ methyl-1-
‘H,C CH
a 3 HC™ N /ko propanol
‘ CF,
87 CN Example 11; | 548 | 2.86(5) | 487
- 3-(dimethyl-
0 amino)propanol
H.C.
3 r;l/\/\ o [ NH
CH
: H,C N’ko
CF,
88 CN Example 11; 56.2 | 2.86(5) 500
2(1-
O o) pyrrolidinyl)-
N
~0 | NH ethanol
H,C N/K o
QL
89 CN Example 77; 58.9 3.36 (5) 522
2-(3-pyridinyl)-
=z | 0O ethanol
N
x o l N ~CH,
H,C N/K o
CF,

.



'O H3C N~O 9 6~CFB 92 CN Example 77; 54.6 3.68 (5) 501 2 bydroxy ethyl CH3
O (methyl)form HMN/- ONCH3 amide H3C I NIO CF3 93 CN Exanpl e 77'_g
- 3.59 (5) 5&6@6%,&{%% oxyethyl H O acetamde O N.3 HBC CH H3C N -~ O

9 MAR 2067 04P024700° PCT/ EP2003/ 009525 97 Exanpl e PEEEFRRU308&9%b ar t i ng
.Yield R [mn] Mass No. materials [9% (nmethod) [MtH' 94 CN Exanple 77;
34.0 3.02 (5) 510 (1-nethyl-IH H3C 0 iaPHazol-5-yl)- < N O N. CH3 net hanol)
r NHIC*"Nl -~ 0 :

-{ Example Structure Starting Yield | R, [min] Mass
No. : matérials [%] | (method) | [M+H]"
90 CN Bxample 77; 61.9 | 3.64(5) | 507

(3-pynidinyl)-

0 methanol

91 Example 77; 53.6 | 3.54(5) 473
2-hydroxy-

acetarnideV

92 Example 77, | 54.6 | 3.68(5) | 501

2-hydroxyethyl-
~ (methyl)form-

armde

93 Example 77; | 66.6 3.59(5) 501

2-hydroxyethyl- |

acetamide




2 CF3 95 CN Exanmple 77; 61.5 3.91(5) 510 2-(1 H pyrazol
N H3C NO CF3 96 CN Exanple 77; 71.8 3.64 (5) 511 \ 2-(1H 1,2
~\ N
53. 2 4, 12w 26022476 hydr oxyet hyl

triazol-1-yl)

|

N, ,,\0 N CHB et hanol"

)

1-yl )et hanol
,4- NI

H3C N 0 E24 CF3 97 CN Exar

N, O N -

BMRAT

0O / acetate 0~0 NCH3 @d4I/0P20BDOBRRS s \

CF3 0 9 MAR 2007 WD 2004/ 024700 PCT/ EP2003/ 009525 -93- Exanple Structure

Starting Yield R,

[mMn] Mass

No. materighs [%4 (method) [MH'

Example
No.

Structure

Starting

materials

Yield
[%]

R, [min]
(method)

Mass

[M+H]"

94

Example 77;
(1-methyl-1H-
imidazol-5-yl)-

methanol”

34.0

3.02 (5) -

510

95

Example 77,
2-(1H-pyrazol-
1-yl)ethanol

61.5

3.91(5)

510

96

Example 77;
2-(1H-1,2,4-
triazol-1-yl)-

ethanol”

71.8

3.64 (5)

511

97

Example 77;

2-hydroxyethyl

acetate

53.2

412 (5)

502




.98 CN Exanple 77; 25.9 3.02(5) 516 2-(dinethyl- CH3 0 am no)-2- H3C N -
. ONCH3 rrethyl-l I—I3CCH3HCNOpropanoI 3 CF3 990NExarrpIe 770339
100

(5) 502 W%z(ogggg;z& / am no) propanol H3C N. CH3 CH3

CN Exanpl e 2.98 (5) 514\ 2 (1 O pyrrol i di nyl)- /‘F”@’W et hanol
-H3C I N-k-O b~CF 3 101 CN Exanple 77; 67.1 3.91 (5) 507 (2-pyridinyl)-
nmethanol CH3 C O1 | 1 1 -93 -
Example Structure Starting Yield | R [min] Mass
No. ‘ ' materials [%] | (method) | [M+H]"
.98 Example 77, | 25.9 | 3.02(5) | 516
2-(dimethyl-
amino)-2-
methyl-1-
propanol
99 CN Example 77, 546 | 298 (5) 502
: 3-(dimethyl-
amino)propanol

100 Example 77; 55.9 2.98 (5) 514
2-(1-
pyrrolidinyl)-
ethanol
101

Example 77; 67.1 3.91(5) 507
(2-pyridinyl)-

methanol

CF,

) in this case the alcohol used is 2 solid and the reaction is conducted in the presence
of 0.4 ml DMF '



HBC NO CF3 1 in this case the alcohol used is a solid. and the reaction ’
is conducted in the presence of 0.4 mM DWW 0 9 MAR 2007 - WO 2004/ 06@7@&& v,
PCT1EP20031009525 -94- Exanple 102 Et hyl

4- (4- cyanopbeni@op4mo( 3, 5- di chl or ophenyl ) - 6- met hyl - 2- oxo- RI/BPAOYYOP2Ehy dr o-
5 -pyrimdinecarboxylate CN CHONH OtLO H3C5 C & CI Under argon,
30.8.ng (0.15 mmol ) N-(3,5-dichl orophenyl urea are stirred together . wth
39.3 nmy (0.3 mmol) 4-fornyl benzonitrile, 39 ny (0.3 nml) ethyl 3-oxo- -

but anoate and 90 ng trinethylsilyl pol yphosphate in 0.5 nil dioxan at 80C for
4 10 hours. After adding a small anmount of DMSO, the reaction mxture is
filtered and purified by preparative HPLC (col um: Agilent Zorbax Extend
C18 20 mm x @0 rr'ﬁr‘l1 m solvent A: acetonitrile, solvent B: water + 0.1%
conc. ag. a adient: 0 mn 10%, 2 mn 10% A, 6 mn 90%A, 7 mn
90% A, 7.1 0% A. Q% I 20 mu;
i njection vg}E{glrr% g{a(é)l‘pc gﬁoﬁ’ﬂeﬂ %goea'lfs dlﬁh%beﬂ&hg i nj gihél?%nrbgomyg 4‘%&% rd(I)gduct
cont ai ni ng f Sgptinodmeaz®oxyatei ned and concentrated in vacuo. Yield: 38. 1 ny
(59%of th.) LC-Ms (EI, nmethod 7): mz = 4&\]1 (Mt11)+, Rt = 4.14 mn.

NH

NAO

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
10 - hours. After addipg 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 pm; 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.
15 500 pl; number of injections: 1). The product containing fractions are combined and
concentrated in vacuo.
Yield: 38.1 mg (59% of th.)
LC-MS (EI, method 7): m/z = 431 (M+H)", R, =4.14 min.



9 MAR 2007 WO 2004/ 024700 PCT/ EP2003/ 009525 -95- Exanple 103 Et hyI

6- et hyl - 4- (3-ni trophenyl ) - 2- oxo- 1-[ 3- (trifluororrethyl)phenyl] 1 % MMpm?a
- hydro- 5- pc\;rlmdl nec arb oxylate CH NOz O O NH H3C NO

(0. 15 nolYO RREA2¢470% i f | uor omet hyl ) phenyl Jurea are. shakeﬁcir@ﬁé‘{owgﬁ‘%%ﬁ t h

45.3 ng (0.3 mml ) 3-nitrobenzal dehyde, 39 ng (0.3 mmmol) et hyl

3- oxobut anoate and 90 ng pol yphosphoricosqacid ethyl ester [freshly prepared
according to the 10 procedure of Cava et al., J. Og. Chem 34, 2665 (1969)]
in 0.5 mM dioxan and 0.1 mM DW at 80C for 18 hours. After adding 200 |

DVF, the rea"Eti,on!Eri-%ture is filtered and purified by preparative |I1PLC
(col um: Nuci -5 C 18 Nautilus 20 mMmx 50 mm 5 m solvent A

acetoni tril egnsel yepimBoaya He %g(gqr 8644 5 2! 10% A
R T N e R O 5 A
rate 25 m / nmhydroviapeireidgicdoarbd@@aten - |nj ectl on vol ume: approx. 800 1; nunber
of injections: 1). The product containing fractions are conbi ned and con-

centrated in vacuo. Yield: 34 ng (50.4%of th.) LCM (El, nmethod 6): mz =
450 (MMH+, R, = 3.94 min. 20 0 9 MAR 2067 NO,

NH

N/go

30.6 mg (0.15 mmol) N-[3-(trifluoromethyl)phenyljurea are shaken together with
45.3mg (0.3 mmol) B-mtrobenzalciehyde, 39 mg (0.3 mmol) ethyl 3-oxobutanoate
and 90 mg polyphosphoric acid ethyl ester [freshly prepared according to the
10 procedure of Cava et al., J. Org. Chem. 34, 2665 (1969)] in 0.5 ml] dioxan and 0.1 ml
DMF at 80°C for 18 hours. After adding 200 pl DMF, the reaction mixture is 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:
0 min 10% A, 2 min 10% A, 6 min 90% A, 7 mm 950% A, 7.1 min 10% A, & min
15 10% A; flow rate 25 ml/min; wavelength: 220 nri; 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 (EL method 6): m/z =450 (M+H)", R= 3.94 min.
20 '



WO 2004/ 024700 PCT/ EP2003/ 009525 -96- In analogy to the procedure for .
Exanpl e 102, the foll ow ng conpounds are prepared: Exanple Structur@ 007
Starting Yield R, [mn] Mass No. materials [% (nethod) [Mrg]' 104 &P MAR
N-(3-nitrowoMeH023705 (6) 417 CH3 | phenyl)urea; O 4-chl@rebeigsoddsNH

al dehyde; . ethyl H3C NIL, O 3-oxobutanoate NO2 105 CHz NO2 N-(3-nitro- 81.3
3.61 (6) 427 ~ 1 | phenyl)urea; 3-nitrgobenz- 0 | NH al dehyde; ethyl H3C
N~0 3-oxobutanoate | ~/ NO2 106 F N-(3%fftro- 56.8 3.63 (6) 400 CH3
phenyl )urea; 0 4-fluorobenz- 0 NH al dehyde; ethyl H3C N- "' O 3-oxobutanoate
NO2

In analogy to the procedure for Example 102, the follbwing compounds are prepared:

Example Structure Starting Yield | R, [min] | Mass
No. materials [%] | (method) | [M+H]
104 cl N-(3-niro- 70.5 | 3.65(6) 417

CH, phenyljurea;
kO 4-chlorobenz-
o | NH aldehyde; ethyl ‘
HC N /KO 3-oxobutanoate
| oW
105 cH, NO, N-(3-pitro- 813 | 3.61(6) 427
k phenyl)urea; ’
3-pitrobenz-
0 NH .
| Y aldehyde; ethyl
" ;
€ Nf © 3-oxobutanoate
NO,
106 F N-(3-gitro- 56.8 | 3.63(6) 400
CH, ' phenylurea;
kQ 4-fluorobenz-
0 | NH aldehyde; ethyl
HC™ N /go 3-oxobutanoate
t “NO,
107 Br N-(3-nitro- 69.5 | 4.02(5) 461
phenyljurea;
4-bromobenz-
aldehyde; ethyl
3-oxobutanoate
NO,




2107 Br N-(3-nitro- 69.5 4.02 (5) 461 CH3 phenyl)urea; 0 4-bronobenz- 0 NH
al dehyde; ethyl H3C NO 3-oxobutanoate 61N02 0 9 MAR 2U07 WO 2004@@?&&Q&W
* PCT/ EP2003/ 009525 -97- Exanple 108 T/EP2003/009525

4- (4- Cyandﬁ%éﬂ?4%78 met hyl - 2- oxo0- 1-[ 3- (tri f1 uor omet hyl ) pheRyF TP 1Y% 4-tetra
hydro- pyri m di ne-5-carboxylic acid 2-cyanoethyl ester CN O NC~~O | NH H3C
"NO CF3 5 9.87 g (48.3 mmol) N-[3-(trif9aoronet hyl)phenylJurea, 12.68 g
(96.68 nmol) 4- cyanobenzal dehyde, 15 g (96.68 mml ) (2-cyanoethyl)

3- oxobut anoate and 37.5 g pol yphosphoric acid ethyl ester are suspended in

250 m of THEmeEEiB@“L”e is 10 stirred at reflux for 18 hours. After

cooling do enperature, the solvent is renoved in vacuo and the

‘residue is puritiGyedophenen dimBthohr oRBLIgGE @d@ﬂ&or@ﬂxe DByl 213 4- tetrahydro-
cycl ohexane/ et hyl aé%%%te as e?uent $ie d: 25 g&?)80@60f th H-NNR (200

MHz, DMBSO- d6pyrigidme; rq@xym01d208aqqﬁhytpgter 4.2 (m 2H); 5. 4 (d, 15 1H);
7.6 (m 4H; 7.7 (m 211); 7.9 (m 2H); 8.5 (d, 1H) ppm

CN

9.87 g (48.3 mmol) N-[3—(triﬂuoroniethyl)phenyl]uréa, 12.68 g (96.68 mmol) 4-
cyanobenzéldehyde, 15 g (96.68 mmol) (2-cyanoethy1) 3-oiobutan9ate and 37.5g
polyphosphoric acid ethyl ester are suspended in 250 IIill of THF. The mixture is
10 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 elueht.
\ 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 (4,
15 1H); 7.6 (m, 4H); 7.7 (m, 2H); 7.9 (m, 2H); 8.5 (d, 1H) ppm.



0 9 MAR ?0R7 WO 2004/ 024700 PCT/ EP2003/ 009525 98 Exanple 109

4- (4- Cyanophenyl ) - 6- net hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl ) phenyl]-1, 2, éyhﬁ%m?
hydro- pyrimdine-5-carbonitrile CN NC NH H3C NO 5 CF3 0.609 ¢ (1

mmol ) of Bxenwls@2¥00are dissolved in 60 M THE and 1.24 @PCIHR20&300925! )

(et hoxycar bonyl sul fanmoyl ) -tri et hyl anmoni um N-bet ai ne are added. The
reaction mxture is stirred at roomtenpggature for 1 hour, the solvent is
renoved 10 in vacuo and the residue is purified by colunm chromatography on
silica with dichloronethane/ methanol m xtures as eluent. Yield: 249 ng (43%
of th.) "HNW (300 MHz, DVMSO-d6): 3 1.8 (s, 3H); 5.4 (d, 1H); 7.7 (m 4H);

7.8 (m 2m_smg_h9_ oH), 8.4 (d, 1H) ppm 15 0 9 MAR 2007 WD 2004/ 024700
PCT/ EP2003/0

6- net hyl - g%g?(KSWBa’éWEp)aé%l gﬁloxféﬁ H’FW“B@P@)WIWF?%IMr?y‘:f’]l'-titfaf‘,yéfoll- tetra

- hydr opyrl ”b%ﬂfd]ﬁe GauMtirt € NO2

CN
NC

[ ThH
H,C” N7 o

. 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 solvent is removed
10 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): & = 1.8 (s, 3H); 5.4 (d, 1H); 7.7 (m, 4H); 7.8 (m,
2H); 8.0 (m, 2H), 8.4 (d, 1H) ppm. | |
15



+ 0 H3C0O N\H H3C N0 CF3 5 7.84 g (38.4 nmmol)
N-[3-(trifluoronethyl)phenyl]urea, 5.81 g (38.4 mol) 4-nitro- benz@igmﬁm
5.0 g (38.4 ol thyl 3-oxobutanoate and 15 g pol yphos et hyl
ester are%%%%é/ﬂ%]‘éﬁj in 100 M of THE The m xture is sti rp&gﬁﬁ) 02 szux for 18
_hours. After cooling down to roomtenperature, the solvent is rermved in
vacuo and 10 the residue is purified by um chromat ography on silica with
tol uene/ ethyl acetate as eluent. Yield: 8. 75 g (51%of th.) 'H NWVR (200
VHz, DI\/SOdG) S=1.1(t, 3H,; 2.1 (s, 3H; 4.0 (m 2H; 54 (d, 1H);
7.5-7.8 (m gﬁmng%(m 2H); 8.5 (d, 1H) ppm 15 0 9 MAR 2007 WO

2004/ 024700 /009525 -100- Exanple 111 '

'5- Acet yl - 6- rrEtthyB-xﬂet(lﬂ-m(z;t—anbbemyl))z Bx@)lqaél(ﬂﬁﬁﬂxo(rbmethyl)pmamnﬁt hy,Bypteenyl 1-1, 2,
3,4- tetrahydropyrimdine NO2 O H3 NH H 3
hych'opyrnmdme-S -carboxylate

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 polyphosphéric acid
ethyl ester are suspended in 100 ml of THF. The mixture is stirred at reﬂﬁx for 18
hours. After cooling down to room temperaﬁlre, the solvent is removed in vacuo and
10  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): & = 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 (4, 1H) ppm.
15



0.407 g (2.0 mmol) N-[3-(trifluoronethyl)phenyl]urea, 0.302 g (2.0 nmol)
4-nitro- benzal dehyde, 0.2 g (2.0 nml) 2, 4-pentanedi one and 0.4 g UE)MMQNW
pol yphosphoric acid ethyl ester are suspended in 20 m of THF. The m xture
is stirredQRO0HEZ4T0k for 18 hours. After cooling down t ECTESAIBENES at ure,
the solvent is renoved in vacuo and 10 the residue is purified by colum
chromat ography on silica with cycl ohexangpet hyl acetate as eluent. Yield:
0.302 g (36%of th.) "HNVR (200 MHz, DVMSO-d6): b = 2.0 (s, 3H); 2.2 (s,
311); 5.5 (d, 1H); 7.5-7.8 (m ©6H); 8.3 (m 2H); 85 (d, 1H ppm 15 09 MAR
2007 WO 200ﬁ[024{0g PCT/ EP2003/ 009525 101 C. Operative exanples relating

t o phar maceu ositions The conpounds according to the invention can

be convertedsi A | epar

Composi &1 on SO G A APk S phcny Ree Bl Bl MM B B I Pl
(nDnohydratekndﬁhﬁﬁbﬁﬁnmmmlze starch (native), 10 ng of

pol yvi nyl pyrrolidone (PVP 25) (from BASF, Ludmﬁgshafen Gbrnany) and 2 ng
of magnesi um stearate. Tabl et weight 212 72 di aneter 8 mm curvature radius
12 mm 15 Preparation The m xture of actiyve conponent, |actose and starch
is granulated with a 5% solution (mm e PVP in water. After drying,
the granules are m xed with nmagnesi um

0.407 g (2.0 mmol) N4[3—(tﬁﬂuoromethyl)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
10 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): & = 2.0 (s, 3H); 2.2 (s, 3H); 5.5 (d, 1H); 7.5-7.8 (m,
6H); 8.3 (m, 2H); 8.5 (4, 1H) ppm.
15



20 stearate for 5 min. This mxture is noul ded using a customary tabl et
_preis (tab: Ft format , SEF above). The noul ding force applied isftym_g:pm%[ﬂ
15 kN. O adm ni strabl e suspension 25 Conposition 1 : e
conmpound o 0@%&&3‘?‘@001, 1000 ng of ethanol (96%, 400 ngy 8’%(}/%%0??("851’
. (xanthan gum from FMC, Pennsyl vania, USA) and 99 g of water.. 30 A single
dose of 100 ng of the conpound accordi nd0ie the invention is provided by 10
m of oral suspension. 0 9 MAR 2007 WD 2004/024700 PCT/ EP2003/ 009525 -102-
Preparati on The Rhodi gel is suspended in ethanol and the active conponent is
added to the 5 suspension. The water is added with stirring. Stirring is
continued for about 6h until the swelling of the Rhodigel is conplete. b 9

MAR 2097 WOQR0040p24006 eREIVDERAGIR IO 3iiarid8eutitdl cémpositionsConpounds of the
general formula (1) R2 RA R NR6 RS O Y~~ ~R7 n» YY3' Y R

The compounds according to the invention can be converted into pharmaceutical

5 preparations as follows:

Tablet

Composition
10 , _
100 mg of the compound of Example 1, 50 mg of lactose (monohydrate), 50 mg of
‘maize starch (nativé), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASEF,
Ludwigshafen, Germany) and 2 mg of magnesium stearate. | |
Tablet weight 212 mg, diameter 8 mm, curvature radius 12 mm.

15
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
20 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

25 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.

30 A single dose of 100 mg of the compound according to the invention is provided by

10 ml of oral suspension.



|

5 wherein A represents a phenyl or a pyridyl ring, 15 20 0 9 MAR MB7 WO
2004/ 024700 PCT/ EP2003/ 009525 -104- R) and R3 each represent hydrog g?'m-]
represents fluoro, chloro, brono, nitro or cyano, 5 R4 represents i{}%M ,
a - G- al kyheap@BRydoor G - C4-al koxycarbonyl, wherein C -pcAy@ai2kepaosasbonyl
can be substituted wth a radical selected fromthe group consisting of
hydr oxy, C -C4-al koxy, C3-C4- al koxycar_b@gxl , hono- and di - C3- C4-al kyl am no,
het eroaryl and 10 heterocyclyl, R5 repreSents nethyl, R6 represents

hydr ogen, d -C4-al kyl, nono- or di-Cl-C4-al kyl am no- 15 carbonyl,

Cl - C4-al kyl carbonyl or C -C4-al koxycarbonyl, wherein Cl-C4-al kyl and

C3- C4- al koxycar bonyl can be substituted wwth a radical selected fromthe
group consisting of heteroaryl, hydroxy, « -C4-al koxy, hydroxycarbonyl,

am nocar bony#:& %BBEB and di -d -C4- al kyl am nocar bonyl, am no, nono- and

di - C3-C4-al kyl am no, 20 or R6 represents a noiety of the formula O O

The Rhodigel is suspended in ethanol and the active component is added to the
5 suspension. The water is added with stirring. Stirring is continued for about 6h until

the swelling of the Rhodigel is complete.



~or ONRBA O 25 wherein R6A is selected fromthe group consisting of
hydrogen and nethyl, 0 9 MAR ti WD 2004/024700 PCT/ EP2003/ 009525 -{.Q34ARR07

represent sybbddfiosepemet hyl or nitro, and 5 Y', Y2, Y3, ¥érandoo¥hogash

r epr esent . and their salts, hydrates and/or solvates and their tautoneric
- forms. 2. Conpounds of general formula (I% according to Claiml1l , wherein A
is phenyl or pyridyl. ;lo 3. Conpounds -3 general formula (1) according to

at least one of Clains 1 to 2P wherein R is hydrogen. 4. Conpounds of
general formula (1) according to at |east one of Clains 1 to 3, wherein R2
is cyano. 15Wx cléiampounds of general fornula (1) according to at |east one
cof Clains 1 to 41. wherein R3 is hydrogen. 6. Conpounds of general fornula
(1) according to at |east one of Clains 1 to 5 20 wherein R4 is

Cl- C4- al | coxycar banyl ienal ly substituted by hydroxy or wherein R4 is
:Cl-C4-al |l cyl Xar boﬁgﬁpoﬁ?&segﬁ%e %ﬁ%a&lgcfméliangfal formula (1) according to at

| east one of Clains 1 to 6, wherein R5 is nethyl.

wherem

A represents a phenyl or a pyridyl ring,

15

20



25 8. Compounds of general fornmula (1) according to at | east one of Cains |
to 7, wherein R6 is hydrogen. 9. Conpounds of general formula (1) EQWRQUWQ
to at least one of Clains 1 to 8 30 wherein R7 is trifluoronethyl ~or
nitro. 09 WARIGHIFI00WD 2004/ 024700 PCT/ EP2003/ 009525 - 106RPCHEP206H¥ands of

general fornula (IA)

CNZ R ~RRs, N H3CN- ~O(lA), R3I| 3 1. CF

wherein 5 Z represents CH or N, and Rl(,) R3, R and R6 have the neaning
indicated in Clainms 1 to 9. 10 11 Process for synthesizing the conpounds of

general formula (1) or (1A), respectively, as defined in Clains 1 to 10 by
condensi ng conpounds of general fornmula (1)

R and R? each represent hydrogen, _

R..
5
R4
10
RS
26
15
20
or
R6
25

represents fluoro, chloro, bromo, nitro or cyano,

represents cyano, C;-Cs-alkylcarbonyl or C,-Cs-alkoxycarbonyl,
wherein C,-C4-alkoxycarbonyl can be substituted with a radical |
selected from the group consisting of hydroxy, Ci-Cs-alkoxy, C;-Ca-
alkoxycarbonyl, mono- and di-C;-Cq-alkylammno, heteroalylA and

heterocyclyl,
represents methyl,

represents hydrogen, C,-Cs-alkyl, mono- or di-C;-C4-alkylamino-
carbonyl, C;-Cy-alkylcarbonyl or C;-Cs-alkoxycarbonyl, wherein
Cy:Cs-alkyl and C;-Cy-alkoxycarbonyl can be substituted wifh a
radical selected from the group comsisting of heteroaryl, hydroxy,
C;-Cy-alkoxy, hydxoxycérbonyl, aim'nocarbonyl, mono- and -di-C;-Cy-

alkylaminocarbonyl, amino, mono- and di-C;-C,-alkylamino,

represents a moiety of the formula

) \)J\N
l\/)\JRGA | K}o

wherein

R®  isselected from the group consisting of hydrogen and methyl,



R2 R A (11), CHO 15 wherein A, R and RZ have the neaning indicated in
Clains 1 to 10, wth conmpounds of general fornmula (Ill) 20 0 9 MAF@Q&WZBU'X/\O

2004/ 0247QR, Rea¢ERHO03/ 009525 107- R Rs LO OH), wherei ned¥ppinoh/dgosRave the
meaning indicated 1n Clainms 1 to 10, 5 and conpounds of general fornula

(IV) NHHNO YJ 'Y 11. R7 (1'V) ,1>£§g wherein 10 . R3, R and Yt to Y5

have the meaning indicated in dains fo 10, in the presence of an acid

either in a three-conponent / one-step reaction or

'R’ represents trifluoromethyl or nitro,
and

5 ‘ Yl, Yz, YB, Y* and Y° each represent CH.
and their salts, hydrates and/or solvates and their tautomeric forms.
9. Comipounds of general formula (I) according to Clam 1 | ,

wherein-A 1s phenyl or pynidyl.

10 3. Compourids of general formula (T) according to at least one of Claims 1 to 2,

wherein R' is hydrogen.

4. Compounds of genefal formula (I) according to at least one of Claims 1 to 3,
wherein R? is cyano.
15 .
5.  Compounds of general fom_lula (I) according to at least one of Claims 1 to 4,

wherein R? is hydrogen.

6. Compounds of general formula (I) according to at least one of Claims 1 to 5,
20 wherein R? is CX-C4-'a1koxycarbony1 optionally substituted by hydroxy or
wherein R* is C,-Cs-alkylcarbonyl.

7. Compounds of general formula (I) according to at least one of Claims 1 to 6,
wherein R® is methyl.

25

8. Compounds af 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,

30 wherein R’ is triflucromethyl or nitro.



sequentially to give conmpounds of the general formula (IB) 15 R2 R A R NH
RDV-OYi/"~Y5 7 (IB), RRYCY R3 09 MAR 2067 WD 2004/024700 Q MAR 2007
PCT/ EP2003/ 009525 -108- wherein A, R to R5, R7, and Y' to Y5 have p@e '
meani ng i NP HOF 70" Clains 1 to 10,, 5 optionally fol | oEdERIVENEIF on of
t he conpounds of general fornula (1B) i th conpounds of the general formula .
(V) R6.-X (y) wherein R6* has the rrééﬂ‘i\’th of R6 as indicated in Clains 1 to
10, but does not represent hydrogen, and 15 X represents a | eaving group,
such as hal ogen, tosylate, nesylate or sulfate, in the presence of a base.
20 12. The c osition containi at | t one conpound of general formula
(1) or (1A P(gg PrReds @Wﬂgoﬁmil%?@é and a pharnmacol ogi cal | y acceptabl e

di | uent.
(1A),
R
' CF,
~ wherein

5
Z represents CH or N, and
R!, R?, R* and R® have the meaning indicated in Claims 1to 9.

10 11. Process for synthesizing the compounds of general formula (I) or (IA),
respectively, as defined in Claims 1 to 10 by condensing compounds of
general formula (II) '

RZ
s
CHO ),
15 wherein

A, R' and R? have the meaning indicated in Claims 1 to 10,

with compounds of general formula (IIT)
20



13. A conposition according to Claim212 for the treatnent of acute and
chronic inflamatory, ischaem c and/or renodelling processes. 25 GL§
process kg 25AR2p%FPar ati on of conpositions according t@c%bmﬁ@,gﬁd 13
characterized in that the conpounds of general formula (1) or (1A as
defined in Cains 1 to 10 together wth customary auxiliaries are brought
into a suitable application form 30°~ 9 MAR 290 ) NO 2004/024700

PCT/ EP2003/ 009525 -109 15. Use of the conmpounds of general fornmula (I) or
(I'A) as defined in Clains 1 to 10 for the preparation of nedi canents. 16.
Use according to Claim15 for thegireparation of nmedi canents for the treat-
ment of acute and chronic inflammtony, ischaem c and/ or renodelling
processes. 17. Use according to Caim16, wherein the process is chronic
obstructive pulnonary di sease, aite rongﬂ}s syndronme, acute nyocardi al
infarction or }_O devel opnent of heart failure. 15

wherein

R* and R’ have the meaning indicated in Claims 1 to 10,

5
and compounds of general formula (IV)
N NH,
- HN/KO
Y7
Y.+ Y* av),
R3
wherein
10 _ -
R* R’ and Y! to Y* have the meaning indicated in Claims 1 to 10,
in the presence of an acid either in a three-component / one-step reaction or
sequentially to give compounds of the general formula (IB)
15

(B),




15

20

25

30
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12.

13.

14.

- 108 -

wherein
A, R'to R’ R, and Y!to Y have the meaning indicated in Claims 1 to 10,

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

with compounds of the general formula V)
R®-X %)
wherein

R® has the meaning of R® as indicated in Claims 1 to 10, 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 10 and a pharmacologically acceptable diluent.

A composition according to Claim 12 for the treatment of acute and chronic

mnflammatory, ischaemic and/or remodelling processes.

The process for the preparation of compositions according to Claim 12 and 13
characterized in that the compounds of general formula (I) or (IA) as defined in

Claims 1 to 10 together with customary auxiliaries are brought into a suitable

" application form.
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15.  Use of the compounds of general formula (I) or (IA) as defined in Claims 1 to
10 for the preparation of medicaments.
16.  Use according to Claim 15 for the preparation of medicaments for the treat-

5 ment of acute and chronic inflammatory, ischaemic and/or remodelling

processes. -

17.  Use according to Claim 16, wherein the process is chronic obstructive

pulmonary disease, acute coronary syndrome, acute myocardial infarction or

10 development of heart failure.

15



