WO 2004/ 024700 PCT/ EP2003/ 009525 -1 PYRI M DI NONE DERI VATI VES AS THERAPEUTI C
AGENTS AGAI NST ACUTE AND CHRONI C | NFLAMVATORY, | SCHAEM C AND REMODELLI NG
PROCESSES The present invention relates to novel heterocyclic derivatives,
processes for their preparation, and their use in nedicanments, especially
for the treatnent of chronic 5 obstructive pul nonary di seases, acute
coronary syndPAE 248t e nyocardial infarction and hear ®CTAPPG/RISLS

devel opnent. The fibrous protein elastin, which conprises an appreciable
percentage of all protein content in sqnie tissues, such as the arteries,
sone liganments, the lungs and the heart, 10 can be hydrol ysed or otherw se
destroyed by a sel ect group of enzynes classified as el astases. Human

| eukocyt e e%‘&‘s‘t‘“é@é"ogﬁ@?n@@‘@?@%FFBRP)PFU'@CSWEN%MAE@%W% ANP GERENISNI |

el ast ase (PHEBMNMTENY JPGRGEIA AV REMEELBHGI JROGBSSEE serine protease and is
found in the azurophilic granul es of human pol ynor phonucl ear | eukocytes
(PMWN). HNE is released fromactivated PWN and has been inplicated causally
in the 15 pat hBliepresdins inventioutetatand mhelomtaroiyeid demveativesy picsses fos .theNE i s
capabl e of degrading a w.de range of matrix praoteins includin | astin and
col | agen, and Fgrﬁparﬁ’&g’i edo ey gisg ng%d&&?’%ﬁse%‘%m@%rﬁ%i% Fermpr Qief has a
broad range of i | | i ' 41 id oz ene
xpr 551 on, e e ivp BPRicint (RES ARt ey Rl S Ly AU itcfond

hyper secr et i onandtiearafafredetddoprens 20 nedi ator of tissue injury by hydrol ysing
col l agen structures, e.g. in the heart after acute nyocardial infarction or
during the devel opnent of heart failure, thus damagi ng endothelial cells,

promoting extreNagabiofoRin A8k KRRk bemAtRe AprdclbidSercentage of all protein

content in some tissues, such as the arteries, some ligaments, the lungs and the heart,
10 can be hydrolysed or otherwise destroyed by a select group of enzymes classified as
elastases. Human leukocyte elastase (HLE, EC 3.4.21.3'7), also known as human
neutrophil elastase (HINE), is a glycosylated, strongly basic 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 diseases. 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 failﬁ.re, thus
damaging endothelial cells, promoting extravasation of neutrophils adhering to the

endothelium and influencing the adhesion process itself.

o
(o4

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, chromc obstructive pulmonary diseases
(COPD) and cystic fibrosis. In cardiovascular diseases, HNE is nvolved 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



endot hel i um and i nfluencing the adhesion process itself. 25 Pul nonary

di seases where HNE is believed to play a role include lung fibrosis,
pneunoni a, acute respiratory distress syndrone (ARDS), pul nonary enphysens,
i ncl udi ng snoki ng-i nduced enphysenma, chronic obstructive pul nonary di seases
(COPD) and cystic fibrosis. In cardiovascul ar di seases, HNE is involved in

the enhancedvgenenation of ischaem c tissue injury foll oppgrbyse rdi al
dysfunction 30 after acute myocardial infarction and in tﬁg /renogae(oﬁfzgng

processes occurring during the devel opnent of heart failure. HNE has al so
been causally inplicated in WO 2004/ 02476®-- PCT/ EP2003/ 009525 -7 rheunat oi d
arthritis, atherosclerosis, brain trauma, cancer and related conditions in
whi ch neutrophil participation is involved. Thus, inhibitors of HLE activity

can be potenti glelidatds®hrttiritisNathéi6scloredt, BRAd tr@ima caBcedpubib@elated conditigRTmL or y
di seases, especially of chronic obstructive pulnonary diseases [R A

St ockl ey, Neut whishinkutrephil prtigipetierds imwoivsiot ease i mbal ance, Am 3, Respir.
Crit. Care 160, S49-S52 (1999)]. Inhibitors of HLE activity can al so be
potentially useful in the treatnment of acute nyocardial syndrone, unstable

angi na pect or Thus, aEkbRori N6 LKl adtvityndaar s b@t@nt Mg €sRf@NAIte dehi@fedt BYRASS
grafts (CABG) [C.P. 10 Tiefenbacher et al., Inhibition of elastase inproves

myocar di af funowiber of twflammpateryt disgases, iespehiabyi of shrdnigyostmetivgl pilmoaaryti on in
the rat heart, .Eur. Physj ol .,,433,,..5563-5570 (1997): Diperman et ail,

| ncreased neut PSEHFS ﬂ%ﬁa?%/oa?k%y’r]g‘fuzrgyédﬁ fruRSteAsf "npéﬂ)ﬁfzﬁam 8cq('8?’i§m'aﬁd acut e
nyocardi al i nf agedit Qhit. $are™MB0, §ablss52 Ga0H) Pl inhibRers 1079QLE lefivink $8P@kd beof the

devel opment of heart failure[Si. Glbert et al., Increased
potentially useful in the treatment of acute myocardial syndrome, unstable angina

pectoris, acute myocardial infarction and coronary artery bypass grafts (CABG) [C.P.

10 Tiefenbacher et al., Inhibition of elastase improves myocardial function after

repetitive ischaemia and myocardial infarction in the rat heart, Eur. ]. Physiol. 433,

- §563-8570 (1997); Dinerman et al., Increased neutrophil elastase release in unstable

angina pectoris and acule 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, 5377-S383 (1997)] and of atherosclerosis

[Dollery et al., Neutrophil elastase in human atherosclerotic plague, Circulation 107,
2829-2836 (2003)].

20 The synthesis of S5-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)
25



15 expression of promatrix netalloproteinase-9 and neutrophil elastase in
canine dilated cardi onyopathy, Cardiov. Res. 34, 5377-5383 (1997)] and of
atherosclerosis [Dollery et al., Neutrophil elastase in human

at heroscl erotic plaque, G rculation 107, 2829-2836 (2003)]. 20 The synthesis
of. 5-et hoxycar bonyl - | - phenyl - 6- net hyl - 4- (3-ni trophenyl ) - 3, 4-di hy-
dropyrinidinjﬁ?TW§QHHQ is described in J. Heterocyclic CH&GWERI®IMGSL (2001).
A pharmacol ogi cal activity of this conmpound is not nentioned. The present
invention relates to conpounds of the gengral fornula (1) 25 WO 2004/024700
PCT/ EP20031009525 -3- R RA R R NRSNI~OYY, 7 (1), Y aY- RR3
wherein A represents an aryl or heteroaryl ring, 5 Rl, R2 and R3

i ndependent|ly from each ot her repres%gt hydr ogen, hal ogen, nitro,

(D?

wherein
A represents an aryl or heteroaryl ring,

R}, R? and R independently from each other represent hydrogen, halogen, nitro,
cyano, C;-Cg-alkyl, hydroxy or C;-Cg-alkoxy, wherein C;-Cg-alkyl and
C,-Ceg-alkoxy can be further substituted with one to three identical or different

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

R® represents  trifluoromethylcarbonyl, C,-Ce-alkylcarbonyl, C,-Cs-alkoxy-
carbonyl, C;-Cg-alkenoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono-
or di-C;-Cs-alkylaminocarbonyl, C¢-Cio-arylaminocarbonyl, arylcarbonyt,

15 heteroarylcarbonyl, heterocyclylcarboﬁyl, heteroaryl, heterocyclyl or cyano,
wherein C,-Cg-alkylcarbonyl, Cl-Cﬁ-alkoxycarbonyl, mono- and di-C,-Cs-
alkylaminocarbonyl can be further substituted with one to three identical or
different radicals selected from the group consisting of C3-Cg-cycloalkyl,
hydroxy, C;-Cs-alkoxy, C;-Cs-alkoxycarbonyl, hydroxycarbonyl, amino-

20 carbonyl, mono- and di-Cl-C4—aJkylziminocarbony1, C,-Cs-alkylcarbonyl-
amino, (C,-Cy-alkylcarbonyl)-C;-Cy-alkylamino, cyano, amino, mono- and

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



cyano, O -C6-al kyl, hydroxy or O -C6-al koxy, wherein Cl-C6-al kyl and C

- C6- al koxy can be further substituted with one to three identical or
different radicals selected fromthe group consisting of hal ogen, hydroxy
and Cl-C4- 10 al koxy, R4 represents trifluoronethylcarbonyl,

Cl- C6- al kyl car bonyl, d -C6-al koxy- carbonyl, Cl-C6-al kenoxycar bonyl,

hydr oxycar bonylo, 2o@mizesar bonyl , nono- or di-Cr-C4-allryl arpd}%g(yolg,gmh

C6- d o- aryl am nocar bonyl , aryl carbonyl, 15 heteroaryl carbonyl,

het er ocycl yl carbonyl, heteroaryl, heterocyclyl or cyano, wher ein

Cl- C6- al kyl car bonyl, Cl-C6-al koxycar bonyl-4+mono- and di - Cl- 4-

al kyl am nocar bonyl can be farther substituted with one to three identical or
different radicals selected fromthe group consisting of C3-Cs- cycl oal kyl,

hydroxy, Ol - CA- al KOXyherd “HofbratrHEAYGA, baayﬂocydmn%waﬁa%w A1 A&erd0

car bonyl, nono- and di-Cl -C4-al kyl am nocar bonyl , C4- al kyl'car bonyl - ani no,
(Ci - C4- al kyl car bony lcyelgy @n ba fikthensubstituted yamhd; - @mlhyi, nmono- and

di - Cr C4-al kyl am no, heteroaryl, heterocyclyl and tri-(Cl-C6-al kyl)-silyl, and
WO 2004/ 024700 - PCT/ EP2003/ 009525 -4 wherei n heteroaryl carbonyl,

het erocycl yl cargo ny|rc&{95%hf§ Q& alucsﬁ%lé}%&rﬂé suﬁéfﬁ’t!ltﬁ’d wﬁﬁ@npﬁ) ti';f@étlclﬂﬁﬁcal QL

substituted with d I kyl, , represents C, -C4-al kyl, which can:
substituted with ondiffaetthndieals dendted donothe grouh tomsistng ofalttﬂmhsh)&bdu@ct ed

fromthe group COI’ISI aI o Cl- C6- al kox al kenoxy,
Cl - 8- al kyl thi o, oé oo Ciba dirbes, Bsces Al ARntRigo, @Pﬁéﬂ?ﬂb%\?— )
hydroxycarbonyl. C, aﬁ@lﬁﬁﬁ&xmﬂ&ylhy@r@%&%nyl, C,-Cs-alkoxycarbonyl and the

radical -0-C;-Cs-alkyl-O-C,-Cs-alkyl,

10 or
R’ represents amino,

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

15I alkylaminocarbonyl, C3-Cg-cycloalkylcarbonyl, C,-Cs-alkylcarbonyl, C;-Cs-

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

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

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

Ci-Cs-alkylaminocarbonyl, C;-Cg-alkylcarbonyl, C,-Cs-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,;-Cs-alkoxycarbonyl, amino-

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

C1;C4-alkyla1nino, C,-Cs-alkylcarbonylamino, tri-(C,-Cg-alkyl)-silyl, cyano,

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

or

30 R®  represents a moiety of the formula



radical -OC -C4-alkyl-OC -C4-alkyl, 10 or R5 represents am no, R6
represents hydrogen, C/'-C6-al kyl, fornyl, am nocarbonyl, nono- or di-C -C4-
15 al kyl am nocar bonyl , C3-Cs-cycl oal kyl carbonyl, C, -C6-al kyl carbonyl, Cl1-C6-
al koxycar bonyl, N-(Cl-C4-al kyl sul fonyl)-am nocarbonyl, N (Cl-C4-alkyl -
suffonyl )-N-(C -CA-al kyl)-am nocarbonyl, heteroaryl, heterocyclyl, hetero-
aryl car bonyl 9P 20&0%7¥cycl yl car bonyl, wherein C, - C6- al kyl PCHER603/0897@5 di -

Cl- C4- al kyl am nocar bonyl, C, -C6-al kyl carbonyl, Cl1-C6-al koxycarbonyl, 20
heteroaryl. and heterocyclyl can be substiguted with one to three identical or
different radicals selected fromthe group consisting of aryl, heteroaryl,
hydr oxy, C -C4-al koxy, hydroxycarbonyl, d -C6-al koxycarbonyl, am no-

carbonyl, nono- and di-C, - C4-al kyl am nogar bonyl, am no, no- and di -
A - CA-al kyl ami no, { -C4gal kyl car bonyl amino, tri-(Cl-C6-alfkyl)-silyl, cyano,
25 N-(nmono- and di - S\A | am no¥*q;%4-a¢\lgi/l ) - am N (C1- C4-
al koxy- C, - C4-al kyl ) -am nocarb | »and hal ogen] or 930 R6 r ifs a noi ety
of the fornula WD 2004/02 BCT/ 02003/ 009528 -5 v 6A or N~ HZ), NR
0 : :

wherein

R®% s selected from the group consisting of hydrogen and C,-C-alkyl, and

5
n represents an integer of 1 or 2,
R’ represents halogen, nitro, cyano, C;-Cg-alkyl, hydroxy or C;-C¢-alkoxy,
wherein C;-Cg-alkyl and C,-Cs-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,s-alkoxy,
and

15 ¥', ¥2, Y*, ¥* and Y® independently from each other represent CH or N, wherein the

ring contains either 0, 1 or 2 nitrogen atoms.

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

salts, hydrates and/or solvates.

20
Physiologically acceptable salts are preferréd in the context of the present invention.
Physiologically acceptable salts according to the invention are non-toxic salts which
in general are accessible by reaction of the compounds (I) with an 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,



wherein R6A is selected fromthe group consisting of hydrogen and
G -Co-alkyl, and 5 n represents an integer of | or 2, R7 represents hal ogen,
nitro, cyano, O -C6-al kyl, hydroxy or G -C6-al koxy, wherein Cl-C6-alkyl and
Cl- C6- al koxy can be, further substituted with one to 10 three identical or
different radicals selected fromthe group consisting of hal ogen, hydroxy
and Cl- C4- alwozgodozieb 15-Yl, Y', Y3, Y4 and YS i ndependeaticy2dos/eazeach ot her
represent CH or N, wherein the ring contains either 0, 1 or 2 nitrogen
atons. The conpounds according.to this igvention can al so be present in the
formof their salts, hydrates and/or soPvates. 20 Physiol ogically acceptable
salts are preferred in the context of the present invention. Physiologically
acceptabl e salts according to the invention are non-toxic salts which in
general are addageiehl bostesr brasnides etbanhies,c ompodasdsciays, vilihydraehlenidss,gani ¢ or
25 organi c base_or, acid conventional |y . used for.this rpose.. Non-limting
exanpl es of Eﬁﬁ?rﬁtﬁ%eﬁﬂﬁc?fha? Sy é‘ét&‘élgﬁﬂﬁmh&xy af e g&dﬂf&é{?ﬁﬂ’émeﬁ %f#é‘?‘ude t he
al kali netal sHlbkiges, ydroxyhdphthobtdd, RALRSSisHRiRAEs S Ot Jalrhtss, ARl kal i ne
earth nmetal salts such as magne- siumand calciumsalts, the quaternary
ammoni um sal t snadeatss, mendelatss, excsyiptes, methylbtomydes, methyiniwatess atatlsy suiphateat es,
e 08! Do SRaRE o BT SRR, ThERRR" TS methsl! SESRs, YRRORAAR24 70

. polygalacturonates, salicylates, stearates, sulphates, succinates, tartrates, tosylates,

valerates, and other salts used for medicinal purposes.

Hydrates of the compounds of the invention or their salts are stoichiometric com-
10 positions of the compounds with water, such as for example hemi-, meno-, or
dihydrates.

Solvates of the compoﬁ.nds 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 methy], ethyl, o-
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.



-6 ditartrates, borates, brom des, carbonates, chlorides, citrates,

di hydrochl ori des, fumarates, gluconates, glutamates, hexyl resorcinates,
hydr obr om des, hydro- chl orides, hydroxynapht hoates, iodides, isothionates,

| actates, laurates, nalates, nuleates, nmandel ates, nesyl ates,

met hyl brom des, nethylnitrates, netbylsul phates, 5 nitrates, ol eates,

oxal at es, pavorotexsaw, pantot henates, phosphates, di phosghat®@sssoes2s

pol ygal act uronates, salicylates, stearates, sul phates, succinates, tartrates,
tosyl ates, valerates, and other salts used.for nedicinal purposes. Hydrates
of the compounds of the invention or their salts are stoichionetric com 10
positions of the conpounds with water, such as for exanple hem -, nono-, or
di hydrates. Solvates of the conpounds of the invention or their salts are
stoi chionetric com positions of the compounds with solvents. 15 The present
I iventi on i ncl ydes hoth the I ndi vi dual enantioners or tﬁEostereomers and the
cor r espondi ngéﬁﬁ’iérrﬁtué@“&: Ydi%g$t B j TEPIRIeRtSy by FonyBWRYIY> accor di ng

to the inventig & v, In addition, all possible

taut omeric for r@owﬁ’%ﬁgé c%%ﬁ-g&g& ﬁ%?ﬂe{%"z‘a above are included according to
the present invention. 20 The di astereoneric m xtures can be separated into

t he i ndi vi dual rs .by romat o hi rocesses, The racenmates_ can be
resol ved\gl nt 05@9&'&&%@?%& TERT &R d‘nsglmsﬁte i’ﬁﬁrmé?ﬂ' g’Hjé? B pical processes
on chiral phaseangt 9%, peredl 1494 catutmtet@@mscaﬂtcﬁmtas 9%%9@1%&&6&&& venti on,

the substituents,”if nod state otherw se, in 25 general” have the tollow ng
meani ng: position of attachment. Non-limiting examples include formyl, acetyl, n-propiony], n-

butyryl, isobutyryl, pivaloyl, n-hexanoyl.

10 Alkoxycarbonyl illustratively and preferably represents methoxycarbonyl, ethoxy-

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

carbonyl and n-hexoxyt:a.rbonyl.

wéllgglamino represents an alkylamino radical having one or two (independently
15 - selectedj alkyl substituents, illustratively and preferably representing methylamino,
ethylamino, n-propylamino, isopropylamino, tert.-butylamino, nl-pentylamino, n-hexyl-
amino, N, N-dimethylamiro, N, N-diethylamino, N-ethyl-N-methylamino, N-methyl-N-
n-propylamino, N-isopropyl-N-n-propylamjné, N-tert.-butyl-N-methylamino, N-ethyl-

N-n-pentylamino and N-n-hexyl-N-methylanino.

Alkylaminocarbony] 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-propylaminocarbony],
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



Al kyl in general

having 1
met hyl ,
tert.-bu

branched hydrocarbon radi cal

et hyl ,

tyl, pentyl, isopentyl, hexyl, 30 isohexyl. The sane applies to

radi cal s such as al koxy, al kyl am no, al koxycarbonyl and al koxycarbonyl am no.
WO 2004/ 02479 20023105P2003/ 009525 7 Al koxy il lustrati vebyrppdosher ably
represents methoxy, ethoxy, n-propoxy, isopropoxy,tert.-Dbutoxy,n-pentoxy,
and n-hexoxy. 5 Al kyl carbonyl in general represents a straight-chain or
having 1 to86, preferably 1 to 4 carbon atons
whi ch has a carbonyl function at the position of attachnment. Non-limting

n- propyl, isopropyl, n-butyl, isobutyl, sec: butyl,

exanpl es include formyl, acetyl, n-propianyl, n- butyryl, isobutyryl,

pi val oyl

, n-h

represents net _
i sopr opoxycar beappylsulfnyl, isopropylsd tenplonphtylsniferyhiterputydsitfomdy | -~ and

n- hexoxycar bonyl . Al kyl am no, represents an al kyl am no radi cal having one or
two (independently 15 selected) al kyl substituents, illustratively and

preferably rep

| sopropyl am no; tyl _
N, N- di et byl anpieferabi\s d¢ 6tdastoaratems. Nendimijing mxareplhy inghwda gyclpprapstlhepclan-

n- propyl am no,

N- et hyl -

N-n-p

10

15

¥ lof attAEhMekiO Xioe HRRRYY bxatrpled Shdladel viethylsaftd pem?@mbllyx

oxycar bonyl , et hoxy- carbonyl, n-propoxycar%ony

ce@@[mjl 0 g eRE Ydppds Bt @ cyclid lsiivta8ddll Hy@rocBrbBh PddYdaBRAvMD 3 to 8,
ert.

-butyl am no, n-pentyl am no, n-hexyl- am no,

o PR RO S i 3501 e o

Aryl per se and in arylcarbonyl represents a mono- to tricyclic aromatic carbocyclic

radical having generally 6 to 14 carbon atoms, illustratively and preferably representing
phenyl, naphthyl and phenanthrenyl.

Arylcarbonyl illustratively and preferably represents benzoyl and naphthoyl.

Heteroaryl per se and in hctéroaﬁlcarbonyl represents an aromatic mono- or bicyclic
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,
illustratively and preferably representing thienyl, _furyl, pyrrolyl, thiazolyl, oxazolyl,

_ imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, indolyl,

20

30

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

Heteroarylcarbonyl illustratively and preferably represents thienylcarbonyl, furyl-
carbonyl, pyrrolylcarbonyl, thiazolylcarbonyl, oxazolylcarbonyl, imidazolyléafoonyl,
pyridylcarbonyl, pyrimidylcarbonyl, pyridazinylcarbonyl, indolylcarbonyl, indazolyl-
carbonyl, benzofuranylcarbohyl, benzothiophenylcarbonyl, quinolinylcarbonyl, iso-
quinolinylcarbonyl.

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

preferably mono- or bicyclic, nonaromatic heterocyclic radical having generally 4 to
10 and preferably S to 8 ring atorns and up to 3 and preferably up to 2 heteroatoms
and/or hetero groups selected from the group consisting of N, O, S, SO and SO,. The
heterocyclyl radicals can be saturated or partially unsaturated. Preference is given to

represents a straight-chain or branched hydrocarbon radical
to 6, preferably 1 to 4 carbon atons. Non-limting exanples include



Al kyl anunocar bonyl represents an al kyl arni nocar bonyl radi cal having one or

two (independently selected) al kyl substituents, illustratively and '
preferably representing nethylam nocarbonyl, ethylam nocarbonyl,
n- propyl am nocar bonyl , isopropyl am no- carbonyl, tert.-butyl am nocarbonyl,

n- pentyl am nocar bonyl, n-hexyl am nocarbonyl, 25 NN-di net hyl am nocar bonyl ,

NN- det hyl arwacwanbioty| , N-et hyl - N- et hyl am no- car bonyl pCT/EP2003/009525

N- net hyl - N- n- propyl am nocar bonyl , N-isopropyl - N-p- propyl anm nocar bonyl ,

N-tert. butyl-N nmet hyl am nocar bonyl, N-ethyl-N n-pentylam no-carbonyl and N n-
hexyl - N-met hyl am nocar bonyl . 30 Al kyl sul9f”onyl in general represents a

strai ght-chain or branched hydrocarbon radical having | to 6, preferably I
to 4 carbon atons which has a sulfonyl function at the WD 2004/ 024700

PCT/ EP2003/ 00B5®58 membpméimbmydfc sdtiratedh retetacydlyh rddicals hng’ngxxartpl ®® i ncl ude

- buy iﬂLF §2§t{e g s?eﬁassa‘i%m gwysr?ip&%%x‘ﬂgfq?%sa%f e dbsheioeh cycl i c
Stome. Non- | B He 0y e @orIar e it %%?loypiﬁ”?’"%ﬁﬁ%‘?"%affyi@n?y’é’?épiﬂty|,

cycl ohexyl anp:yrmynjrloﬂnp@icgnhyl rﬂmpholpgt psﬂaydmaizepilmyhr yl carbonyl represents a
nmono- to_tricyclic aromatic carbocyclic radical having generally 6 to 14

carbon atons, illustratively and preferably representing 10 phenyl, naphthyl
and phenant hrﬁ&)ﬁjoc%ﬁlbﬂr%pomﬁkﬁnvlﬂﬁ}s%@t beéférablﬁn RisEdesT ARk, d% sent s
benzoyl and n : eroaryl per se and in hgteroarylcar ony

represents an2-axbomd, pyrrodidoe- locartyinyly qhyiolidiié 2 rcahioowl, Hyarelidige- Q@arbnmgﬂ,l y 5to 10
and prefer ab'ﬁ’ 511(r)1£caraoony1ng p?}ge% mecar}()jonyp tmorphalmecarbonyl pethydroazepine-
carbonyl.

10

Halogen represents fluorine, chlorine, bromine and iodine.

When stated, that Y', Y%, Y2, ¥* 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 1_13 independently from each other represént hydrogen, halogen, nitro,
cyano, C;-Cg-alkyl, hydroxy or C,-Ce-alkoxy, wherem C;-C¢-alkyl and
25 C1-C¢-alkoxy can be further substituted with one to three identical or different
radicals selected from the group consisting of halogen, hydroxy and C;-Cs-
.altkoxy, ‘

R represents .C,-Cg-alkylcarbonyl, C,-Cg-alkoxycarbonyl, C,-C¢-alkenoxy-
30 carbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-C;-C4-alkylamino-

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



preferably up to 4 heteroatons selected fromthe group consisting of S, 0 and
N, illustratively and preferably representing thienyl, furyl, pyrrolyl,

t hi azol yl, oxazolyl, imdazolyl, oxadiazolyl, thiadiazolyl, pyridyl,

pyri mdyl, pyridazinyl, indolyl, indazolyl, benzofuranyl, benzothiophenyl,
benzot hi azol yl , quinolinyl, isoquinolinyl. 20 Heteroaryl carbonyl

i I lustrati vevymmoksproef erably represents t ienyl carbonyl pctapaohsneessbonyl ,
pyrrol yl carbonyl, thiazolylcarbonyl, oxazolyl carbonyl, im dazolyl carbonyl,
pyri dyl carbonyl, pyrinvdyl carbonyl, pyridazinyl carbonyl, indolylcarbonyl,

i ndazol yl - carbonyl, benzofuranyl car bonylC- benzot hi ophenyl car bonyl ,

qui nol i nyl carbonyl, iso- 25 quinolinylcarbonyl. Heterocyclyl per se and in
het er ocycl yl carbonyl represents a nono- or polycyclic, preferably nono- or

bi cyclic, nonar omedarifonEtietedeatfl, iHeterg1oRbr Roation Gvigede r@LCyalkdylt@bonl® and
preferably 5 to 8 ring atons and up to and preferably up to 2 heteroatons
30 and/ or hetero deptpselkaeicatony, fmome-t Bed gdidupCookypmiropgbeyl Nean0 beS, SO and

Prof eronce 1 0 vl i U UGH 94 00 o PeRa0 oglBit Ful B T 0C o

monocycl i ¢ sat ur at ggnhelee gRey céonbistigdict aC SCHawldlicyllp hiy@ok Yo C, lphRoept ons

selected fromthe group consisting of O, N and S, sucz as illustrat |_’veI y and
pref er abPy tet rahy‘grﬁﬁ-@lkawczlbynﬂ, Py yFabenyl.- pmngsembpeyl dhono2-and, di-

Lt or ocyclyl car horbl CremyBpRyBRY. Gl PR BRIy Y pallE 50 0650 ™1 ©

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

R’ represents C,-Cs-alkyl, which can be substituted with one to three ideﬁtical or
10 - different radicals selected from the group consisting of halogen, hydroxy,
Cy-Ce-alkoxy, Cy-Cs-alkenoxy, C;-Ce-alkylthio, amino, mono- and di-C;-Cg-
alkylamino, arylamino, hydroxycé:bonyl, Cl;Cg-aﬂcoxyca:bonyl and the
radical -O-C,-Cy-alkyl-0-C;-Cy-alkyl,

15 or
R’  represents amino,

R®  represents hydrogen, C,-Ce-alkyl, formyl, aminocarbonyl, mono- or di-C;-Cy-

20 alkylaminocarbonyl, C3-Cg-cycloalkylcarbonyl, C;-Ce-alkylcarbonyl, C;-Cs-
alkoxycarbonyl, N-(C,-C;-alkylsulfonyl)-aminccarbonyl, N-(C;-Cs-alkyl-
sul'fonyl)-N-(Cl-C4-a1ky1)-aminocarbonyl, heteroaryl, heterocyclyl, hetero-
arylcarbonyl or heterocyclylcarbonyl, wherein .C;-Cg¢-alkyl, mono- and di-
Cy-Cs-alkylaminocarbonyl, C,-C¢-alkylcarbonyl, Cl-Cg-alkoxycarbdny],

25 heteroaryl and heterocyclyl cﬁ be substituted with one to three identical or
different radicals selected from the group consisting of aryl, beteroaryl,
hydroxy, Cy-Cy-alkoxy, hydroxycarbonyl, C;-Ce-alkoxycarbonyl, amino-
carbonyl, mono- and di-C;-Cs-alkylaminocarbonyl, amino, mono- and di-
C,-Cs-alkylamino, C,-Cs-alkylcarbonylamino, tri-(Ci-Cg-alkyl)-silyl, cyano,

30 N-(mono- and di-C,-Cy-alkylamino-C,-Cs-alkyl)-aminocarbonyl, N-(C,-C;- ‘
alkoxy-C,-Cy-alkyl)-aminocarbonyl and halogen, %



2-carbonyl, pyrrolidine-I-carbonyl, pyrrolidine-2-carbonyl,
pyrrolidine-3-carbonyl, pyrrolinecarbonyl, piperidinecarbonyl,

nor phol i necar bonyl , perhydroazepi ne- carbonyl. 10 Hal ogen represents
fluorine, chlorine, bromne and iodine. Wien stated, that Y, Y . Y3, Y4 and
Y5 represent CH or N, CH shall also stand for a ring carbon atom which is
substi t ut edW®i20HW0378Ubstituent R3 or R7. 15 A * synbol BEXEP§3/0985nd denot es
the point of attachnent in the nolecule. In another enbodi ment, the present
invention relates to conpounds of gehefga_ formula (1), whérein 20 A
represents an aryl or heteroaryl ring, , R2 and R3 independently from each
ot her represent hydrogen, hal ogen, nitro, cyano, Ct-C6-al kyl, hydroxy or
Cl- C6- al koxy, wherein Cl-C6-al kyl and 25 C -C6-al koxy can be further
substituted with one to three identical or different radicals selected from
the group congisting of halogen, hydroxy and Cl-CA-" al koxy, R4 represents
Cx- C6- al kyl carbonyl, Cx-C6-al koxycarbonyl, Cl-C6-al kenoxy- 30. carbonyl,

hydr oxycar bonyl , am nocar bonyl, nono- or di-C -C4-al kyl am no- carbonyl,

C6- C10- aryl anmi nocar bonyl, heteroaryl carbonyl, heterocyclyl WO 2004/024700
PCTI EP2003/ 00®525 reprgsgits a moilety of the Tormula

5 .
. v . : CH
| K/NRGA - K/o U 2h
wherein
R | is selected from the group consisting of hydrogen and C;-C¢-alkyl, and

10

n represents an integer of 1 or 2,

R’ represents halogen, nitro,- cyano; C,-Cg-alkyl, hydroxy or C,;-Cs-alkoxy,

' wherein Cl-Cg-alkyl-_and C;-Cg-alkoxy can be further substituted with ore to

15 three identical or different radicals selected from the group consisting of
halogen, hydroxy and C,-C4-alkoxy,

and‘

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

ring contains either 0, 1 or 2 nitrogen atorns.

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,



carbonyl, heteroaryl, heterocyclyl or cyano, wherein C, -C6-al kyl carbonyl,

Cl- C6- al koxycar bonyl, 'mono- and di - C1- C4- al kyl am nocar bonyl can be further
substituted with one to three identical or different radicals selected from
t he group consisting of C3-C8-cycloal kyl, hydroxy, Cl-C4-al koxy, 5

Cl - C4- al koxycar bonyl , hydroxycar bonyl, am nocarbonyl, nono- and di-

Cl- C4- al kyl 8 nes@uheny! , - Cl - C4- al kyl car bonyl am no, di -

- C4- al kyl amwrﬂ?ofwﬁg':@r@oaryl , heterocyclyl and tri-(Cl- %np?&%)&moﬁ?d
represents Cl-C4-al kyl, which can be substituted with- one to three identical
or 10 different radicals selected froml2he group consisting of hal ogen,

hydr oxy, Cl1-C6-al koxy, C -C6-al kenoxy, Cl-C6-al kylthio, am no, nono- and

di -d -C6- al kyl am no, arylam no, hydroxycarbonyl ,- Cl- C6-al koxycar bonyl and
the radical -0-Cl-C4-alkyl-OCl-C4-al kyl, 15 or RS represents am no, R6
represents hydrogen Cl- C6-al kyl, fornyl, am nocarbonyl, nono- or di-Cl-C4-
20 al kyl ani noBar borgresenG3- @Ecg&j{bﬂb«y’l,cﬁtﬁz@kow@ﬁbm&mhysi-togtacrdnbnmyl,, Cl - Ce-

| k b I Cl- | sul N- yl -
Sul fonyl)-R(G -cf(rm%r‘% B S T ARIREE G PO i ORBR. YRS GrC het er o-
aryl carbonyl or 1%&#&&9@2%&?%@16@ Ghofehe ALK Y lioylahBRRarbafd di -

Cl- C4- al kyl am nocar bon car bonyl, Cl1-C6-al koxycarbonyl®, 25
het eroaryl and het@ndlcymb;titu@émﬁeommstﬂqueuﬂwwﬂ ohdiffieeent cadidalsesslectdnt i cal or

different radical s.selgected from.the p~con aryl .. heteroaryl,
nydr oxy. - CL- Ci-al IG5, Dy BPBRy SR8, FI e o Br o & Grlis®
C,-Cs-alkoxycarbonyl, amino, mono- or di-C;-C,-alkylamino, heteroaryl and
. heterocyclyl, '

10 R’ represents methyl or ethyl,
- R¢ represents hydrogen, C;-Cg-alkyl, mono- or di-Cl-C4-a.Iky1aminocarbouyl,
C,-Ce-alkylcarbonyl, Cl-Cﬁ-aJkdxycarbonyl or heterocyclylcarbonyl, wherein
Cl-Cﬁ-alkyl' and C,-C¢-alkoxycarbonyl can be substituted with one to three
15 identical or different radicals seiected from thé group consisting of heteroa_ryl;
hydroxy, C;-Cs-alkoxy, hydroxycarbonyl, C;-Cg¢-alkoxycarbonyl, amino-
carbonyl, mono- and di-C,-Cs-alkylaminocarbonyl, cyano, amino, mono- and
di-Cl-C4-alicylamino,

20 or

R®  represents amoiety of the formula

or NN
|.\/NR6A ! k/o l\/(CHz)n

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

n represents an integer of 1 or 2,



carbonyl, nono- and di-Cl-C4-al kyl am nocar bonyl, am no, nono- and di -

Cl- ¢4- al kyl am no, Cl-C4-al kyl carbonyl am no, tri-(Cl-C6-al kyl)-silyl, cyano,
30 N-(rmono- and di-Cl-C4-allryl am no- Cl- C4-al kyl ) -am nocar bonyl, N (Cl-C4-
al koxy- C, - C4- al kyl ) -am nocar bonyl and hal ogen, WD 2004/ 024700 -

PCT/ EP2003/ 009525 -11- or R6 represents a noiety of the forrula 5 OO O NR
6A N - or vWO2@HHWe 0 wherein RMis sel ected from t hePGHBRIPOIOBIET sting of
hydrogen and Cl-C6-al kyl, and 10 n represents an integer of 1 or 2, RY
represents hal ogen, nitro, cyano, Cl-C6-alkyl, hydroxy or G -C6-allcoxy,
wher ei n Cl1-C6-al kyl and Cl1-C6-al koxy can be further substituted with one to
15 three identical or different radicals selected fromthe group consisting
of hal ogen, hydroxy and C -C4-al koxy, and 20 Y', Y2, Y, Y and YS

i ndependently from each other represent CH or N, wherein the ring contains

either 0, 1 oR™2 njchfQGRMhAABnitro, cyano, trifluoromethyl, trifluoromethoxy, methyl or
ethyl, - '

5 and
Y', Y, Y?, Y* and Y® each represent CH.

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

10 formula (T), wherein
A represents a phenyl or épyridyl 1ing,

R! and R? each represent hydrogen,

15
R?  represents fluoro, chloro, bromo, mitro or cyano,
R répresents cyano, C;-Cs-alkylcarbonyl or C;-Cs-alkoxycarbonyl, - wherein:
C,-Cys-alkoxycarbonyl can be substituted with a radical selected from the
20 group consisting of hydroxy, C;-Cs-alkoxy, C,-Cs-alkoxycarbonyl, mono-

- and di-C;-C4-alkylamino, heteroaryl and heterocyclyl,
R’  represents methyl,

25 R®  represents hydrogen, C,-Cs-alkyl, mono- or di-Cl;C4-alky1aInjnocarbonyl,
C1-Cy-alkylcarbonyl or Cy-Cs-alkoxycarbonyl, wherein C;<Ce-alkyl and
Ci-Cs-alkoxycarbonyl can be substituted with a radical selected from the
group consisting of heteroaryl, hydroxy, C;-Cs-alkoxy, hydroxycarbonyl,
aminocarbonyl, mono- and di-CI-C4-a1L'§1anﬁnocarbony1, amino, mono- and

30 di-C;-Cy-alkylamino,



I n anot her enbodi nent, the present invention relates to conmpounds of general
formula (1), wherermnm 25 A represents a phenyl, naphthyl or pyridyl ring, R,
R2 and R3 independently from each ot her represent hydrogen, fluoro, chloro,
brono, nitro, cyano, nethyl, ethyl, trifluoronethyl or trifluoromethoxy, WO
2004/ 024700 PCT/ EP2003/ 009525 12 R4 represents O -C6-al kyl car bonyl ,

Cl- C6- al koxyg@ida@mghoo hydr.oxycarbonyl, am nocarbonyl, <
mono- C - C4- W(Eyl am nocar bonyl or cyano, wherein Cl-Co6- aFET/IEEZe({? 009’2

Cl - C6- al koxycar bonyl and nono-C - C4- al kyl am nocar bonyl 5 can be substl tuted
with one to three identical or differentl4adicals selected fromthe group
consi sting of C3-CB-cycloal kyl, hydroxy, Cl-C4-al koxy, d -C4-alkoxycarbonyl,
am no, nono- or di-Cl-C4-alkylam no, heteroaryl and heterocyclyl, 10 RS
represents nethyl or ethyl, R6 represents hydrogen, Cl-C6-al kyl, nono- or
di - C1- C4- al kyl am nocar bonyl, O -C6-al kyl carbonyl, d -C6-al koxycar bonyl or
het erocycl yl carbonyl, wherein Cl1-C6-al kyl and O -C6-al koxycarbonyl can be
substituted W th one to three 15 jd ntlcal or different radicals selected
fromthe gr ouf contSPEESFRY 2 BOIGRePBRe TPl hydroxy, C1- C4-al koxy,

hydr oxycarbonyl, C -C6-al koxycar bonyl, am no- carbonyl, nono- and

di - d - &4- al kyl am nocar bonyl, cyano, am no, nono- and di-C 1-C4-al kyl am no,

'\/lol\N o ‘\)LN

Whérein
R®  is selected from the group consisting of hydrogen and methyl,
10 R’ represents triflucromethyl or ﬁitro,
and

Yl, YZ, Y? , Y* and Y? each represent CH.
15
In another embodiment, the present invention relates to compounds accordihg to

general formula (I), wherein A is pheny! or pynidyl.

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

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

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

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

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

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

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



20 or R6 represents a moiety of the formula O OO O or *~N~ ~NR5A (CHz)lI 25
wherein R6A is selected fromthe group consisting of hydrogen and !
Cl-C4-al kyl, and n represents an integer of 1 or 2, WD 2004/024700

PCT/ EP2003/ 00952i 13 R? represents hal ogen, nitro, cyano, trifluoronethyl,
trifluoronmethoxy, nmethyl or ethyl, 5 and Yl, Y2, Y3, Y4 and YS each
represent OWo 2b0a/0av0d her -enbodi nent, the present invent ipgf/Epelodb@sst O
conmpounds of general 10 forrmula (1), wherein A represents a phenyl or a
pyridyl ring, R and R3 each represent hydrogen, 15 R2 represents, fluoro,
chloro, brono, nitro or cyano, R4 repre%%nts cyano, Cl-C4-al kyl carbonyl or

Cl - C4- al koxycar bonyl, wherein Cl-C4-al koxycarbonyl can be substituted with a
radi cal selected fromthe 20 group consisting of hydroxy, Cl-C4-alkoxy,

Cl - C4- al koxydardnothyt embodiment, the present invention relates to compounds according to

general formula (I), wherein R is C;-Ce-alkoxycarbonyl optionally substituted by
hydroxy, especially 2-hydroxyethoxycarbonyl, or wherein R* is Cl-C4-a]1s.’y1carbony1,
especially methylcarbonyl.

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

general formula (I), wherein R’ is methyl.

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

10 general formula (I), wherein R® is hydrogen.

In another embodiment, the present invention relates to compounds according to
general formula (), wherein R’ is trifluoromethyl or nitro, especially wherein R’ is
trifluoromethyl located in meta—poéition relative to the central dihydropyrimidinone
15 mng. | |

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

formula (1A)
CN
R i
R N/Ra
’ H,C N/KO
| @),
R3
. CF,
20 wherein

Z represents CH or N, and



and di -Cl-C4-al kyl am no, heteroaryl and heterocyclyl, RS represents nethyl,
25 R6 represents hydrogen, Cl-C4-al kyl, nono- or di-Cl-C4-al kyl am nocar bonyl ,
Cl - C4- al kyl carbonyl or Cl-C4-al koxycar bonyl, wherein C =C4-al kyl and

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

am nocar bonWQ 208#&9700and di - O - C4-al yl ami nocar bonyl, anP@DEPIOI@s2and 30

di - d - C4-af cyl ami no, WD 2004/ 024700 PCT/ EP2003/ 009525 -14- or R6 represents
a noiety of the formula OO N- or v N~ ONRGA Lo 5 wherein R6A is selected
fromthe group consisting of hydrogen and et hyl, 10 R7 represents
ttifluoronmethyl or nitro, and Yt Y2 Y3 Y4 and Y5 each represent CH 15 In

anot her embodi rent, the present invention relates to conpounds according to
R', R’, R" and R" have the meaning indicated above.

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

the corresponding hydroxyamidines:

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

with compounds of general formula (III)



general fornula (1), wherein A is phenyl or pyridyl. In another enbodi nent,
the present invention relates to conpounds according to 20 general fornula
(1), wherein R is hydrogen. In another enbodi nent, the present invention
relates to conpounds according to general fornula (I), wherein R2 is cyano,
especially wherein Ais phenyl or pyridyl and R2 is cyano |located in
par s- posi t i ¥R 208047 e t o the central di hydropyri ni di noR€T/ERBOYI09%ES | n
anot her enbodi nent, the present invention relates to compounds according to
general formula (I), wherein R3 is hydrpﬂpn. WO 20041024700 PCT/ EP20031009525
-15 I n anot her enbodi nent, the present i1nvention relates to conpounds
according to general fornula (1), wherein Ris C-C al koxycazbonyl
optionally substituted by hydroxy,, especially 2-hydroxyethoxycarbonyl, or
wherein R4 is O - C—allrylcarbonyIR especi al |y nmet hyl carbonyl. 5 In another
enbodi ment, the present invention reI tes to conmpounds according to general
formul a (1) wherein R5 i.s net hyl othgn)enbodlnent t he present
invention relates to conpounds acé%rdl 10 general fornula (1), wherein
R6 is hydrog_&h I.n anot her enbodi nent, the present invention relates to
conpounds accotdhg to general formula (1), wherein R7 is trifluoronethyl or
nitro, especially wherein R is trifluoronethyl |located in neta-position
relative to. the central di hydr opyri m di none

R" and R® have the meaning indicated above,

5
and compounds of general formula (IV)
NH,
HN™ ~0
YiJ\Y5 R’
f%%ﬁﬁﬂ ),
RY .
wherein
10
R} R’, and Y' to Y? have the meaning indicated above,
in the prcsencé of an acid either in 2 three-component / ome-step reaction’ or
) sequentially to give compounds of the general formula (IB)
15 '

(IB),

wherein



15 ring. In another enbodi nent, the present invention relates to conpounds of

general formula (I1A) CN R Z RN R6 HICN-~10(IA, R3CFS3
wherein Z represents CH or N, and WO 2004/ 024700 - PCT/ EP2003/ 009525

R3, R4 and R6 have the neaning indicated above.

i nventi on,

hydr oxyam di wesoosmBR6R2 R AR. A 4 R RNCHS3P I 1 pcrmEP2003/609525

10

15

20

25

30
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A, R'to R* R, and Y' to Y° have the meaning indicated above,

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

compounds of the general formula (V)

R¥-X %)

- wherein

RG'_ has the meaning of R® as. indicated above, but does not represent hydrogen,

and

X represents a leaving group, such as halogen, tosylate, mesylate or sulfate,

in the presence of a base.

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

compound of formula (V)
NC-CH,-CN (VD

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

sequentially.

Suitable solvents for the process (I) + (IDAVI) + (IV) — (IB) are generally

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

include ethers such as diethyl ether, diisopropy! ether, 1,2-dimethoxyethane, dioxan
or tetrahydrofuran, ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethyl-

20
-16 R,

The conpounds of the present
wherein R6 is hydrogen, can enolize into the corresponding

I



-17- R4 R"

Rx R A CHO
conpounds of general formula (In) WO 2004/ 024700 PCT/tP2003/ 009525

o(lll),

ORSNOH R7 Y~ Yr Y-LY5S R3 y3y' R3 Y4 The conpounds of general

a (1) can be synthesized by condensi ng conpounds of general formula
0
h

wherein A, R and R2 have the neani ng indicated above,

wherein R4 and RS have the neaning indicated above, 5

and conpoundsoedod/ganeral forrmula (IV) NH2 PCT/EP2003/009525

10

15

25

30
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formamide, or alcohols such as methanol, ethanol, .n—propanol, isopropanol, n-
butanol or t-butaxiol, or hydrocarbons such as pentane, hexane, cyclohexane,
benzene, toluene or xylene, or halogeno-hydrocarbons such as dichloromethane,
dichlqroethane, trichloromethane or chlorobenzene. It is also possible to use mixtures

of the above-mentioned solvents. Preferred for the process is tetrahydrofuran,

Suitable acids fpr the process (II) + (ﬂl)/(VI) +(IV) = (IB) are geﬁcrally inorganic
or organic acids. These preferably include carboxylic acids, such as, for example,
acetic acid or trifluoroacetic acid, sulfonic acids, such as, for example,
methanesulforic acid or p-toluenesulfonic acid, hydrochlonc 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 (II).

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 camry it out at elevated pressure or at reduced pressure (for example in a range
from 0.5 to 5 bar).

Suitable solvents for the process (IB) + (V) — (I) are generally customary organic

solvents which do not change under the reaction conditions. These include ethers

such as diethyl ether, diisopropyl ether, 1.2-dimethoxyethane, dioxan or tetra-
hydrofuran, ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethylform-
amide, or hydrocarbons such as pentane, he){ane, cyclohexane, benzene, toluene or
xylene, or halogeno-hydrocarbons such as dichloromethane, dichloroethane, tri-
chioromethane or chlorobenzene. It is also possible to use mixtures of the above-

mentioned solvents. Preferred for the process is tetrahydrofuran.



HNOYI Y5, YY.Y~4-R(m R3 wherein 10 R3, R7, and Y' to Y3 have the
nmeani ng i ndi cated above, in the presence of an acid either in a

t hr ee- conponent / one-step reaction' or sequentially to give conpounds ofthe
general formula (LB) 15 R2 ' A RNH RSINOVYI,~J~Ys , (ID, r-RR3
YY3Y4 wherein WD 2004/ 024700 - PCT/ EP2003/009525 18 A, R to R5, R7, and Y

to Y5 have t o meaeurg i ndi cat ed above, optionally foll owegrbmed:rashi on of
t he conpounds of general fornula (TB) with

-20 -

~ Suitable bases for the process (IB) + (V) — (I) are generally inorganic or organic
bases. These preferably include cyclic amines, such as, for example, piperidine or 4-
N,N-dimethylaminopyridine, or (C,-Cq)-trialkylamines, such as, for example,
triethylamine or diisopropylethylamine, or hydrides such as sodium hydride.

5  Preference is given to sodiqm hydride. The base is employed in an amount from
0.1 mol to 10 mol, preferably from | mol to 3 mol, relative to 1 mol of the compound

of general formula (IV).

The process is in general carried out in a temperature range from 0°C to +150°C,

10 preferably from +20°C to +80°C, especially at room temperature.

The pro;:ess 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 Q.5 to 5 bar). |

15
Tﬁe compounds of the general formulas (II), (IIT), (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 |




5 conpounds of the general formula (V) R6*-X (V), wherein 10 R6' has the
nmeani ng of R6 as indicated above, but does not represent hydrogen, and X
represents a | eaving group, such as hal ogen, tosylate, nesylate or sulfate,
15 in the presence of a base. The conpounds of general forrmula (1), wherein
R represents cyano, R5 represents amino and R6 represents hydrogen, can

al ternativé‘i%zoﬁéozb?ogpar ed by condensing 20 conpounds SFTﬁf@ﬁ@¥/ﬁq95 ormul a (B)
wi th conmpounds of general forrmula (IV) and a conpound of fornula (VI)
NC-CH2-CN (VI) 25 in the presence of apjacid either in a three-conponent /
one-step reaction or sequentially. Suitable solvents for the process (I1) +
(ren)y/(vt)y + (1v) -4 (1B) are generally custonmary organi c sol vents which do

not change ugder the reaction cqonditions.. These, . 30 inglude, ethers such as
i et byt ot nerhe horgidndteotinG i ot oo SRt i aREuRaR. e

t et rahydr of ugﬁﬂma@dl ¢al a6EpIRHrRAacoREREO BRIvith GFdcRint Théeare dhai@bRYsufaHid OXi de,
di met hyl WO 2004/ 024700 PCT/ EP2003/ 009525 -19 formam de, or al cohols such as

met hanol , et Herist as megicapatofor tesoppmugpaiawsd/or prophylaxis of disorders in humans

and anirnals.

Surprisingly, 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 theumatoid arthritis, atherosclerosis, and especially of acute and chronic

pulmonary diseases, such as lung fibrosis, cystic fibrosis, pnewmounia, acute

respiratory distress syndrome (ARDS), in particular pulmonary emphysema,

including smoking-induced emphysema, and chronic obstructive pulmonary diseases

(CQPD), chronic bronchitis and bronchiectasis. The compounds of ‘the present

15 invention may further provide an effective treatment for cardiovascular ischaemic

diséascs such as acute coronary syndrome, acute myocardial infarction, unstable and

stable angina pectoris, coronary artery bypass grafis (CABG)I and heart failure

development, for atherosclerosis, mitral valvular disease, afrial septal defects,
percutaneous transluminal coronary angioplasty (PTCA), inflammation after open l

;20 heart surgery and for pulmonary hypertension. They may also prove uséfu] for an

effective treatment of theumatoid 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 phamma-



but anol or t-butanol, or hydrocarbons such as pentane, hexane, cycl ohexane,
benzene, toluene or xylene, or hal ogeno-hydrocarbons such as dichl oronet hane,
di chi oroet hane, trichl oronet hane or chl orobenzene. It is also possible to use
m xtures 5 of the above-nentioned solvents. Preferred for the process is
tetrahydrofuran. Suitable acids for the process (1) + (1I1)/ (M) + (1V) -*
(1 B) are genepabdspziorgani c  or organi c aci ds. These pr efcarsebloyoieosss ude
carboxylic acids, such as, for exanple, acetic acid or trifluoroacetic acid,
sul foni c acids, such as, for exanpl e, 10 _net hanesul fonic acid or

p-tol uenesul fonic acid, hydrochloric acid2or phosphoric acids such as

pol yphosphoric acids. Preference is given to pol yphosphoric acid ethyl

ester. The acid is enployed in an anount from0.25 nol to 100 nol, relative
to 1 nol of tdobogimatipcafecexofpidnher gamier akbsfancasybad @lso Itheir 1% IdnehprbBsess is in
general carried out | tenperature range from +20C to +150C, preferably
from+60C to 4?@6@?“#W€W3F%cess 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 arange 20 fromO.5 to 5 bar). Suitable

sol vent's for tTie peceasspofibm)cadadt\dy stemiaallyl Indair doyiinefalthiy pampstep iteEybor gani ¢
sol vents which dﬁ (got ch@g‘gqe under the reactjon conditions. These include
ethers sluch a2PPHFGImY Fuiplyapanngr,ifenpragipa OTél%&Henierﬁlﬂlﬂ?ﬁ%Q&é%aﬁ%We di oxan

tetra 25 h ,
8:‘ m::te h;?sul foi%geﬁé{%ﬂﬂéltn%ﬁ#%bb&%a %tal@%ﬁy rgcair E@%&{s"&g oncall en séme

hexane, cyclohamﬂmﬁmtbenzene tol uene or xylene, or hal ogen- hydrocarbons
such as di chl oronet hane, dichl oroethane, tri- chloronethane or chl orobenzene.
It is also possible to use m xtures of the above-

For these application routes, the active component can be administered in suitable

10 application forms.

Useful oral application forms include application forms which release the active
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

15 tablets, gr'anules, 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,
20 percutaneously or intraperitoneally). Useful parenteral application forms include
injection and infusion preparations in the form of solutions, suspensions, emulsions,

lyophilisates and sterile powders.

Forms suitable for other application routes inciude for example inhalatory pharma-
25 ceutical forms (including powder inhalers, nebulizers), nasal drops/solutions, sprays;
tablets or capsules to be administered lingually, sublinguaily or buccally,
suppositories, ear and eye preparations, vaginal capsules, aqueous suspensions
(lotions, shake mixtures), lipophilic suspensions, ointments, creams, milk, pastes,
dusting powders or implants.
30



menti oned solvents. Preferred for the process is tetrahydrofuran. 30 WO

2004/ 024700 - PCT1EP2003/009125 -20 Suitable bases for the process (1B +
(V) -* (1) are generally inorganic or organic bases. These preferably

i nclude cyclic am nes, such as, for exanple, piperidine or 4-

N, N- di met hyl am nopyri dine, or (Cl-C4)-trial kyl am nes, such as, for exanple,
triethyl am we 2ssndimsopr opyl et hyl am ne, or hydri des suckcagesosioysashydride. 5
Preference is given to sodium hydride. The base is enployed in an anount from
0.1 nol to 10 nol, preferably froml nmol_to 3 nol, relative to | mol of the
compound of general formula (1V). The'ﬁ?bcess s in general carried out in a
tenperature range fromOC to +150C, 10 preferably from +20C to +80C,
especially at roomtenperature. The process is generally carried out at

nor mal pr essuftke atyeepepondnts ca b sonvysues iidd dhe repitedapphdatiomfiermatined evat ed

ressure or at reduced pressure (for.exanple i.n range rom0.5 to 5 bar).
D She comontiaes kit PRSI biriiat Ry iorf s T4, rRacs izl (v ) o o
known per  segyifable [REiYieRBN TRGe RRARE Bitkr Wa CHSHeANEEY eI A8crodfalline

above-nenti oned nethod can be illustrated by the follow ng schene: 20 R2 R2
R R A cellulose), solvents (for example liquid polyethylene glycols), emulsifiers (for
5 example sodium dodecyl sulphate), dispersing agents (for example polyvinyl-

pyrrolidone), synthetic and natural biopolymers (for example albumin), stabilizers
(for example antioxidants such as ascorbic acid), colorants (for example inorganic

pigments such as iron oxides) or taste and/or odor corrigents.

10 For human use, in the case of oral administration, it is recommendablelto administer
doses of from 0.001 to 50 mg/ke, préferably of 0.01 mg/kg to 20 mg/kg. In the case of
pal_'entcral 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 _

In spite of this, it can be necessary in certain circumstances to depart from the
amounts mentioned, namely as a function 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 amount, 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.

25 The percentages in the tests and examples which follows are, unless otherwise stated,
by weight; parts are by weight. Solvent ratios, dilution ratios and concentrations

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



R+ CHO+ R N2 I NH RSOHNORS N-O YI R YI1T'j) RTif R33.YR W
20041024700 PCT/ E- EP2003/ 009525 -21 The conpounds according to the invention'
exhi bit an unforeseeabl e, useful pharnacol ogi cal and pharnacol dnetic
activity spectrum They are therefore suitable for use as nedi canents for
the treatnent and/or prophylaxis of disorders in humans and aninmals. 5
Sur pri si ngl ywoeweosiosspounds of the present invention shorcivermos/esvesssr ophi
el astase (FINE).inhibitory activity and are therefore suitable for the
preparation of nedicanments for the treajpent of diseases associated with
H VE activity. They may thus provide an“effective treatnent of acute and
chronic inflammuatory processes, 10 such as rheumatoid arthritis,
atherosclerosis, and especially of acute and chronic pulnonary diseases,

such as |ung fA:br oEvaluatign pf physiological activiffeunoni a, acute respiratory
di stress syndronme (ARDS), in particular pul nonary enphysema, i ncluding

snoki ng-i nduced enphysene, and chronic obstructive pul monary di seases
(COPD), chr oniThe BbRAGAIOE iR AR oRHIRBE e GieABbSto i8It GATRPHIERstNe LfifinPr €sent

may be demonstrated, for example, using the following assays:

1. In vitro enzyme assavs of human neutrophil elastase (HHNE)

Assay contents

10 assay buffer: 0.1 M HEPES-NaOH buffer pH 7.4, 0.5 M NaCl, 0.1% (w/v) bovine
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 vﬁth assay buffer from a 10 mM
stock solution in DMSQO.
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 pl of test compound dilution, 20 ul of
HNE enzyme dilution (final concentration 8 - 0.4 pU/ml, routinely 2.1 pU/ml) and
30 20 pl of substrate dilution (final concentration 1 mM - 1 pM, routinely 20 puM),
| respectively. The solution is incubated for 0 - 2 hrs at 37°C (routinely one hour). The



15 invention may further provide an effective treatnent for cardi ovascul ar

i schaem ¢ di seases such as acute coronary syndrone, acute nyocardi al
infarction, unstable and stable angina pectoris, coronary artery bypass
grafts (CABG and heart failure developnment, for atherosclerosis, mtral
val vul ar disease, atrial septal defects, percutaneous translum nal coronary
angi opl ast YYOBPERITUG nf | armmtion after open 20 heart subGeERPOGANEDr

pul nonary hypertension. They nmay al so prove useful for an effective
treatnment of rheumatoid arthritis, acutesinflammtory arthritis, cancer,
acute pancreatitis, ulcerative colitis, periodontal disease, Chury-Strauss
syndrone, acute and chronic atopic dermatitis, psoriasis, systemc |upus

t hemat bul | hj i | lic. hepatitis,.\Li,
i brosis. pentutesceryy ocBERRRef Ahic 3P R Bes 2mRlr adiob EBbeqneat BXS nusi 1
Crohn' s di seaggCAYReRKindiphRdife redi QTN tANSPREhde Sf theﬁfﬁié%e_@ceﬂb’éadeﬁnel)hr itis,

col orectal diseases, chronic suppurative otitis nmedia, chronic venous |eg
ul cers, infl adfatgrem. B60min) i srepsrtionad & elastisalactavity. I ablupndredetemuised br ai n

trauma, strokg ot her..condi,tions,in whjch neufrophi articipation is
vl ved. 30 PhEFBREB PRerier B Frronareh Foq TESRALLY CARIEEr-BORk ai ni ng at
| east one co.nblogqg@go@eﬁgg@imgam%ggf@ixi)@ ption, preferably together wth one
or nore pharna WO 2004/ 024700 PCT/ EP2003/ 009525 -22 col ogically safe

excipient or carrier substances, and also their use for the above- nentioned
pur poses.” The_active conponent ., c act. syst.em cal | / h& l.l'y. For this
purpose, it can® BEParEion ﬁlas Pﬁ&sgﬁﬁl{l%fb‘r’é‘“ﬁéﬁfn@ge ‘?Q?“&é %an?j‘ési ly, .

parenteral |y, sQu, RRpRichMtive\@PAdrt Yiven RUbleNgual Iy, 1ingually, buccally,

rectally, transdernally, conjunctivally, otically or as

10 Table 1
Example No. | ICs0 [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




an inplant. For these application routes, the active conponent can be
admnistered in suitable 10 application forns. Useful oral application forns
i ncl ude application forms which rel ease the active conponent rapidly and/or
in nodified form such as for exanple tablets (non-coated and coated
tablets, for exanple with an enteric coating), capsules, sugar-coated 15

t abl ets, gramboesy2+pel | ets, powders, enul sions, suspensiprEErZO/00dI2ONS and
aerosols. Parenteral application can be carried out with avoi dance of an
absorption step (intravenously, intraarterially, intracardially,
intraspinally or intralunbarly) or wit h-26mcl usion of an absorption

(i ntramuscul arly, subcutaneously, intracutaneously, 20 percutaneously or
intraperitoneal ly). Useful parenteral application forns include injection
and infusion pxemple®ions in the formof solutions, suspensions, enulsions,

| yophilisates and sterile powders. Forns suitable for other application
routes include for exanple inhalatory pharma- 25 ceutical fornms (including
pouder | nhal €03 i ith S by HIE Asil APHRGSGLME! ARSIBP Men sultBRbR!S OF
capsules to be admnis ered i ngua f i Agudl 'y or uccaFIy,
suppositories (dxmmtmﬁdusayeed-mneﬂgﬁﬂwﬁomﬂ‘r 258y foamat)apsul es, aqueous
suspensigns (lotions, shake m xtures), |ipophilic. suspensions, ointnents,
creams, milk, pastes, dusting powders or inplants. 30 WO 2004/ 024700 -

PCT/ EP20031009§%§5 rofo%ol-rtﬁg cﬁ&%ée sﬁbﬁﬁf@e‘?ﬂﬁﬂ%ﬁxofe@&@@#168@\6eféﬁ?%1dnqéﬂcaishe

recited applicati
GmbH, Eschwege, Germany) is used. The test solution is prepared by mixing 3 ul of

test compound dilution, 77 ul of HNE enzyme dilution (final concentration
0.22 U/ml - 2.2 mU/ml, routinely 21.7 uU/ml) and 80 pl substrate suspcnsion (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 pl
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
centrifu-ge, 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 II. In vitro human neutrophil assays

Example A

In vitro PMN elastolysis assay.:

25
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



manner known per se. This is carried out using inert non-toxic,
pharmaceutically suitable excipients. These include inter alia carriers (for
exanple mcrocrystalline cellulose), solvents (for exanple liquid

pol yet hyl ene glycols), emulsifiers (for 5 exanpl e sodi um dodecyl sul phate),
di spersing agents (for exanple polyvinyl- pyrrolidone), synthetic and natural
bi opol ynmer syq foos02920anpl e- al bumin), stabilizers (for exaypimo@Rbdsexi dants
such as ascorbic acid), colorants (for exanple inorganic pignments such as
iron oxides) or taste and/or odor corrigents. 10 For human use, in the case
of oral adm nistration, it is recome ble to adm nister doses of from
0.001 to 50 ng/ kg, preferably of 0.01 ng/kg to 20 ng/kg. In the case of
parenteral admnistration, such as, for exanple, intravenously or via mucous

menbr anes nasa,izn&ssmu@aalpfqmm inhibhtat @f1PDNedrhpoundd-ark addedaotipandiglat @et 0 use
doses of 0.001 ng/kg'to 0.5 ng/kg. 15 In spite of this, it can be necessary
in certain ciAPROPRfeBeSNEdIoNep HEmay PN fage senarlast &ome Reinbeel verasel y as a

functi on of ochs dteLaRy AL EALLAEON Sand gy AL BN QU Owar ds the

active conponent, nann preparation an i ch

appl i cation t@kescaatedceslls!at c@@danffrmons REpRe aRvaRnSiUL 0tienk 104 ceEer20 cases
to use less than the aforenenti oned m ni nrum anount, while in other cases the
upper |idit el Porsed pandreatisplastase(l BenMx saserber a]pq*sltmeconta@éordhe Bésey,

application of unts it ,can _be adv. e th into a
plurality of @gmuﬁ’:(gﬁgl M) o 585 Ehﬁdpcfsﬁlrv&}ﬁwbﬁ ISBVRIO?E‘Y'F B¥eridént ages in
the tests andepxanfingsl mpmsfmﬂldmmﬁﬂs&mdwﬁlea@ﬁaﬁrm{aw &l &etn@ﬁ)edrhe by
wei ght; parts are by weight. Solvent ratios, dilution ratios and
concent r at-i oreells plus compounds are incubated in a hurmdlﬁed incubator at 37°C for 4 hours.

The plates are centrifuged to allow the harvest of cell supematant 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. alPI gave 83.46 +3.97% (mean + s.em.) inhibition at 1.2 pM (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.em.) (n = 2 different

donors at 3.6 x 10° cells per well).

Given that ZD-0892 is a selective inhibitor of PMN elastase along with the data from
alPI 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.



reported for liquid/liquid solutions are each based on the volunme. WO

2004/ 024700 PCT/ EP2003/ 009525 -24 A. Evaluation of physiological activity
The potential of the conpounds of the invention to inhibit neutrophil

el astase activity nmay be denonstrated, for exanple, using the follow ng
assays: 5 1. In vitro enzyne assays of human neutrophil el astase (FINE)
Assay cont em(s200002aw@ay buffer: 0.1 M HEPES- NaCOH buffer pti/Ep2403/009535 M NaCl |-
0.1% (W v) bovine serum al bumn; suitable concentration (see bel ow) of HNE
(18 Ung lyophil., #20927.01, SERVA EHE g#tcr ophoresi s GrbH, Hei del berg,
Germany) in assay buffer; 15 suitable cofittentrati on (see bel ew) of substrate
I n assay buffer; suitable concentration of test conpounds diluted with assay
buffer froma 10 mM stock solution in DVSO 20 Exanple A In vitro inhibition
of HNE using ExpipltgBgeni c peptide substrate (continuous read-out signal,
384 MIP assay format): 25 In this protocol, the el astase substrate

MeQSuc- Al a- Al a- Pro-Val - AMC (#324740, ' -

In vitro inhibition of membrane bound elastase:

5 Measurement of the inhibition of elastase bound to neutrophil membranes is per-
formed using a human neutrophil assay. Neutrophils are stimulated with LPS at 37°C
for 35 min and then spun at 1600 rpm. Subsequently, the membrane bound elastase is
fixed to the neutrophils with 3% paraformaldehyde and 0.25% glutaraldehyde for 3
min at 4°C. The neutrophils are then spun, and vehicle and the compound under

10 evaluation are added, followed by addition of the substrate MeOSuc-Ala-Ala-Pro-
Val-AMC (#324740, Calbiochem-Novabiochem Corporation, Merck KGaA,
Darmstadt, Germany) at 200 pM. Following a 25 min incubation at 37°C, the
reaction is terminated with PMSF (phenylmethanesulfonyl fluoride), and the fluores-
cence is read at ex: 400 nm and em: 505 am. ICsp values are determined by inter-

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

O,  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



Cal bi ochem Novabi ochem Cor poration, Merck K&GA, Darnstadt, CGermany) is used.
The test solution is prepared by mxing 10 | of test conmpound dilution, 20 pl
of- HNE enzyne dilution (final concentration 8 - 0.4 pUnl, routinely 2.1
Um) and 30 20 | of substrate dilution (final concentration 1 mM- | M
routinely 20 M, respectively. The solution is incubated for 0 - 2 his at
37C (routi n¥O200¥@4Mbur) . The WO 2004/ 024700 PCTI EP2003P0UEBRH3/00925

fl uorescence of the |liberated AMC due to the enzymatic reaction is nmeasured
at 37C (TECAN spectra fluor plus plate Beader). The rate of increase of the
fluorescence (ex. 395 run, cm 460 riny”is proportional to el astase
activity. 1C50 values are determned by RFU-versus-[I] plots. K and
K,,,(app.) values are determ ned@rkt;%/1 Li neweaver-Burk 5 plots and converted to

K, val ues by (#4dehvplusesis reensdgsy anshhat saplasxlsapb | a@sichaaghcBO Ly sdmpds imi t hi n t he
9o, § Dkl SRR R RSP S AR AR 0 120 1

the cell pellet resuspended in PBS. and the sample spun down again. The supematant

1s again discarded and the cell pellet resuspended in 1" ml 0.1% cetyltrimethyl-

5 ammonium bromide (CTAB) / PBS to lyse the cells. Samples are frozen until blood

content is assayed. Prior to the haemorrhage assay the samples are defrosted and

mixed. 100 pul of each lsample are placed into a separate well of a 96 well flat-

bottomed plate. All samples are tested in 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
i 20 In vivo medel 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 ul stroke volume; MiniVent
25 Type 845, Hugo Sachs Elektronik, Germany) during the whole surgery. Following a
left thoracotomy at the fourth intercostal space, the pericardium is opened and the
heart briefly exteriorized. A thread is turned around the left coronary artery (LAD)
without occluding the. artery. The thread is passed under the skin to the neck of the
animal. The thorax is closed and the animal is allowed to recover for 4 days. At the
30 fifth day, rats are anaesthetized with ether for 3 min, and the thread 15 tied and the
LAD occluded under ECG control. Test compounds are administered before or after



26 10 28 50 58 1100 60 5 72 6 73 60 74 20 103 60 109 15 110 50 WO
2004/ 024700 - PCT/ EP2003/ 009525 -26- Exanple B In vitro inhibition of HNE

using a fluorogenic, unsoluble elastin substrate (discontinuous read-out
signal, 96 MIP assay format): 5 In this protocol the el astase substrate
el astin-fluorescein (#100620, |ICN Bi omedicals GibH, Eschwege, Germany) is

used. The t@8hoSRhMbd ON i-s prepared by mxing 3 | of teskeompayend dilution,
77 pl of HNE enzyne dilution (final concentration 0.22 UmM - 2.2 nJnm,

routinely 21.7 pUm) and 80 | substrate suspension (final 10 concentration 2
mg/ M ). The suspénsion is incubated for30-- 16 hrs at 37C (routinely four

hours) under slightly shaking conditions. To stop the enzymatic reaction, 160
pl of 0.1 Macetic acid are added to the test solution (final concentration

50 MM. The LAD occlusion per os, intraperitoneally or intravenously (bolus or permanent
infusion). After 1.hr occlusion, the thread is reopened to allow reperfusion. Hearts are
excised, and infarct sizes are determined 48 hours later by staining of the re-oﬁcluded
hearts with Evans blue, followed by TTC (triphenyltetrazolium chloride) staining of

5 2 mm heart sections. Normoxic (not occluded tissue) areas stain blue, ischemic
(occluded but surviving tissue) areas stain red and necrotic (occluded dead tissue)

areas remain white. Each tissue section is scanned and infarct sizes are determined by

computer planimetry.
10 B. -~ Examples
Abbreyiations:
aq. - aqueous
conc. - concentrated
DMF N,N-dimethylformamide
DMSO dimethylsulfoxide
El 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
of th. of theoretical (yield)
R, retention time (for HPLC)

THF tetrahydrofuran |



pol ymeric el astin-fluorescein is pulled down by centrifugation (Eppendorf
5804 centrifuge, 3.000 rpm 10. mn). The supernatant is transferred into a
new MTP and 15 the fluorescence of the |iberated pepti de fluorescein due to
the enzymatic reaction is mneasured (BMG Fluostar plate reader). The rate of
fluorescence (ex. 490 urn, em 520 nm is proportional to elastase activity.
1 C50 val uegy B Beiogr M ned by RFU- versus-[fl plots. 2GdEphédsddssiso human
neutrophil assays Exanple A ln vitro PW elastolysis assay: 25 This assay
is used to deternine the elastolytic potential of human pol ynor phonucl ear
cells (PWNs) and assess the proportion df- degradati on due to neutrophil

el astase [cf. Z.W She et al., Am J. Respir. Cell. Ml. Biol. 9, 386-392
(1993)]. 30 Tritiated elastin, in suspension, is coated on to a 96 well plate
at 10 g per Wedderal heghodsand reference [ZD-0892 (J. Med. Chem 40, 1876-1885,
3173-3181 (1997), WO WD 2004/ 024700 - PCT/ EP2003/ 009525 -27 95/21855) and al
protease inhibitor (alPl)] conpounds are added to the wells at the

appropriate ¢ t " r-i heral venous
bl ood of heal EQ%?iao%résfggaﬁle?&rsﬁggﬁgn edﬁéﬁn cﬁﬁ%&?éerg?%fcfgso liﬁ'l eggfe}?f}ophi s are
added to thesoh@atsege Wl ks @bha@wﬁ@ﬂmaﬁdhaw&@aﬂﬂmgpxﬁﬁhmn‘ﬂhéﬁ f6 to 1 x
105 cells per 5 well. POI’CI ne pancreatic el astase ) is used as a

posi tive contaroPilia refersdo Sisagel 604004Gmm-0.063 mnblﬁpmi Meﬁgé@@sc‘ﬂmﬂbom tive
I nhi bi tor of I\r&gl'ﬁké %lesl weerjs %gtta@lgt? wn}IhaeBuchl 512 or similar melting point device and

are uncorrected.

Compounds purified by preparétive HPLC are purified over a RP18-column with

10 acetonitrile and water as the eluent, 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 —
3.1 min 10% A — 4.5 min 10% A; oven: 55°C; flow: 0.8 mV/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 ml/min; UV-detection: 210 nm. |

LC-MS method 3

Instrument: Micromass Platform LCZ, HP1100; column: Aquasil C-18, 50 mm x
2.0 mm, 3 pm; eluent A: water + 0,.05% formic acid, eluent B: acetonitrile + 0.05%

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



cellular control is PVMNs without 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 harvest of cell supernatant
only. The 10 supernatant is transferred in 75 pl volunmes to correspondi ng

wells of a 96 well LumaplateTM (solid scintillant containing plates). The
plates are QydSflytibde! no-liquid is visible in the well s -apghobHR6kkN @ beta
counter for 36ﬁlﬂnuted§) per well. Elastolysis of the 3H el a%t?% resg]%s in an

increase in counts in the supernatant. An 15 inhibition of this elastolysis
shows a decrease, fromthe cellular contgdt, of tritiumin the supernatant.
al Pl gave 83.46 3.97% (nean s.e.m) inhibitionat 1.2 M(n = 3 different
donors at 3.6 x 105 cells per well). 1C50 val ues were obtained for the

reference comgungeZx 0892 .of #9. 20 sy 650 an;rqﬁ%‘u 8- TR) = .50di fferent
donors at 3.6 x 10 (%-al | s per \A/eTﬁ)?v%logéd\}eMr\ t'ha H@%’Blgy c}eéé&go%eogcti ve
i nhi bitor of PINnel astase along with the data from alPl inhibition, these

results indicate that the najority of elastin degradation by PM\s is due to
the rel ease of neutrophil elastase, and not to another elastolytic enzyme

such as matri )@g@glel[h%rﬁpt eases (MM Ps). The conpounds of this invention 25
are eval uat ed inhibitory activity in this HNE-dependent nodel of

neutrophid ellashahensi HP 10D 2AADADATE B Td FRRZR.0BLEMSH FP-18,28) mixanpl e B In
vitro inhibition of menbrane bound el ast ase; . . .

mim, 3.5 pm; eluent: A =5 ml HCIO4/1 H,O, 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 um; eluent A: 11 water
+ 1 mi 50% formic acid, eluent B: 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 mV/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: 11 acetonil:ile + 1 ml 50% formic acid; gradient: 0.0 min
100% A — 0.2 min 100% A — 2.9 min 30% A - 3.1 min 10% A — 4.5 min 10%
' A; oven: 55°C; flow: 0.8 ml/min; UV-detection: 208-400 nm.

25 LC-MS method 7 |
Instrumént: Micromass Quattro LCZ with HPLC Agilent Serie 1100; column:
Uptisphere HDO, 50 mm x 2.0 mm, 3 pm; eluent A: 11 water + 1 ml 50% formic
acid, eluent B: 1 1acet6nitri1e + 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 nm.



5 Measurenment of the inhibition of elastase bound to neutrophil nenbranes is
per- formed using a human neutrophil assay. Neutrophils are stinmulated with
LPS at 37C for 35 min and then spun at 1600 rpm Subsequently, the nenbrane
bound el astase is fixed to the neutrophils wth 3% paraf or mal dehyde and

0.25% gl ut aral dehyde for 3 mn at 4C. The neutrophils are then spun, and

vehi cl e and Wh#¥? Wund under 10 eval uation are added, BOVERMBEOYY addition
of the substrate McOSuc- Al a- Al a- Pro- Val - AMC (#324740, Cal bi ochem Novabi ochem
Cor poration, Merck. KGA, Darnstadt, Gerggany) at 200 pM Following a 25 mn
incubation at 37C, the reaction is termnated wi th PMF

(phenyl nmet hanesul fonyl fluoride), and the fluores- cence is read at ex: 400

um and em 50% inn. IEBCEO !v‘al ues are determined by inter- 15 polation from
plots of rela nce vs. inhibitor concentration. M In vivo nodels
Exanple A 20 In vivo nodel of acute.lung injury in the rat: Instillation of

human neutrophil elastase (HIDE) into rat |ung causes acute |ung damage. The
extent of thi @Empjﬂlécan be assessed by neasuring |ung haenorrhage. 25 Rats

are anaest heti, i{hi—%@ qr nél;,tygnoaégl /water and instilled with HNE or
sali ne del i veré OW' et B8P ayer ) % he lungs. Test compounds are

adm ni stered by intravenous injection, by oral gavage or by inhalation at
set times prior to the admnistration of IINE Sixty mnutes after the

adm nistration of elastase animals are 38"killed by an anaesthetic overdose
(sodi um pent obar bi tone) and the | ungs IN ged

~

- 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 témperatme, filtered and
concentrated in vacuo. The crude product is chromatographedvover silica gel with
cyclohexane and ethyl acetate as the eluent to afford the title compound as a colorlegss
oil.

15 Yield: 0.489 g (79% of th.)

! HPLC (method 4): 3.46 min.
. MS (ESlIpos): m/z =231 (M+H)"

'H-NMR (300 MHz, CDCl;); &= 8.46 (d, 1H), 7.64 (i, 1H), 7.49 (m, 1H), 4.15-4.00
(m, 4H) ppm.

20



with 2 ml heparinised phosphate buffered saline (PBS). Bronchoal veol ar | avage
WO 2004/ 024700 PCT1EP20031009521 -29 (BAL) volune is recorded and the

sanpl es kept on ice. Each BAL sanple is centrifuged at 900 r.p.m for 10

m nutes at 4-10C. The supernatant is discarded and the cell pellet
resuspended in PBS, and the sanple spun down again. The supernatant is again

di scarded angyg hus8hdo pell et resuspended in 1 m 0.1% cefyi gzl Ll 5
anmoni um bromi de (CTAB) / PBS to |lyse the cells. Sanples aér/e fr‘g}gotg%xhnti I

bl ood content is assayed. Prior to the haenorrhage assay the sanples are
defrosted and m xed. 100 | of each sanpi¥-are placed into a separate wel | of
a 96 well flat- bottoned plate. Al sanples are tested in duplicate. 100 |
0.1% CTABIPBS is included as a blank. The absorbance of the well contents is
nmeasured at 41gxiwibledAg 10 a spectrophotoneter. A standard curve is
constructed by neasuring the OD at 415 um of different concentrations of

bl ood in 0. 1% GIhBMRlaBl-ybck-poitirenarbonitileies are cal cul ated by conparison to
the standard curve (included in each plate) and nornalised for the vol une of
BAL fluid retrieved. 15 The conpounds of this invention are eval uated
intravenously, orally or by inhalation fgN their inhibitory activity in this
nodel of HNE-induced haenobrrhage in the rat. Exanple B 20 In vivo nodel of
acute nyocardial infarction in the rat:NEM&stase inhibitors are tested in a
rat thread infarct nodel. Male Wstar rats _(weighing >300 g) receive 10

ngl kg aspirin 30 mn prior to surgery. T are anaest hetized by isofluran
and ventilated (120-130 strokes/ m n, 200-250 1 stroke volune; M ni Vent

Q" o
/

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 stired overnight (18 h) at 80°C. Additional tetrakis-
(triphenylphosphine)palladium(0) (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 organic‘ phase is washed
with brine (200 ml), dried with magnesium sulphate monohydrate, ﬁltgred 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: 0.54 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. |



25 Type 845, Hugo Sachs El ektroni k, Germany) during the whole surgery.
Followng a left thoracotony at the fourth intercostal space, the
pericardiumis opened and the heart briefly exteriorized. Athread is turned
around the left coronary artery (LAD) w thout occluding the artery. The
thread is passed under the skin to the neck of the aninmal. The thorax is

cl osed and t"He2¥WHPHE is all owed to recover for 4 days. PEVEREHPEI fth day,
rats are anaesthetized with ether for 3 mn, and the thread is tied and the
LAD occl uded under ECG control, Test comxounds are adm nistered before or
after WD 2004/ 024700 PCT/ EP2003/ 009325 -30 LAD occl usion per os,
intraperitoneally or intravenously (bolus or permanent infusion). After 1 hr
occl usi on, thegthrggg is reopened to allow reperfusion. Hearts are excised,
and infarct si determ ned 48 hours | ater by staining of the

re-occl uded hepgrngl-MphRdiBdRAMSn#REe, fol lowed by TTC (triphenyltetrazolium
chloride) staining of '5 2 nmheart sections. Nornoxic (not occluded tissue)
areas stain blue, ischemc (occluded but surviving tissue) areas stain red
and necrotic (occluded dead tissue) aregg remain white. Each tissue section
is scanned and infarct sizes are determ ned by conputer planinetry. 10 B.

Exanpl es Abbreviations: aqg. aqueous concentrated DM
N, N-di met hyl f or mam de  DMSO di met hyl suljf oxijde
N
0" 'H
5
; Method a):

Prepared in analogy to the procedure of Dodd, D. et al. [J.Org.Chem. 1992, 57,
7226-7234]: To a stirred solution of 5-(1,3-dioxolan-2-yl)-2-pyridinecarbonitrile
(Example 2A; 850 mg, 4.8 mmol) in acetone/water 85:15 (59.5 ml) is given p-
10 toluenesulphonic acid (102 mg, 0.59 mmol). The reaction is stimred at reflux
ovemigﬁt (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 (ESlpos): 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,



El electron inpact ionisation (for M5) ESI elector-spray ionisation (for M)
HPLC hi gh pressure l.iquid chromatography LC-MS |iquid chromatography coupl ed
Wi th mass spectroscopy M. nelting point M5 mass spectroscopy NVR nucl ear
magneti c resonance spectroscopy of th. of theoretical (yield) R retention
time (for HPLC) THE tetrahydrofuran WD 2004/ 024700 PCTI EP2003/ 009525 -31-
General nmethods: ALl reactions are carried out under an g t. npsphere

unl ess ot her WOSE™BL8Y.  Sol vents are used as pur chased ﬁ?%ﬁﬁﬁﬁﬁgﬁ?'"mﬁthout
further purification. "Silica gel' 5 or "Silica refers to Silica gel 60
(0.040 Mm 0.063 nm) from Merck KGaA compagy. Melting points were obtained
with a BUchi 512 or simlar nelting point device and are uncorrected.
Compounds purified by preparative BPLC are purified over a RP18-colum with

HPLC methods- TeRMEd By LT e ettt R P Qe $ R ke Troo, |
col um: Upti sphestier BBOursS94 @BX.6 mmol) triethylamine are then added dropwise, and after
warming up to room temperature, the mixture is purified by column chromatography
(silica, eluent cyclohexane to cyclohexane/ethyl acetate 2:1).
5 Yield: 0.76 g (77% of th.)
Analytical data: see above.

Example 4A
5-Methy1—2;pyridinecarbonitrilc
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% agueous 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, CDCly): & = 2.4 (s, 3H), 7.6 (m, 2H), 8.6 (s, 1H) ppm.



2.0 m 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 -> 2.9 mn 30%
A--> 3.1 mn10%A->4.5 mn 10%A; oven: 55C, flow 0.8 m/mn;
UV-detection: 208-400 am 20 LC-Ms nethod 2 Instrunent: Waters Alliance 2790
LG, colum: Symretry C18, 50 nmx 2.1 mm 3.5 m eluent A water + 0.1%
formc aci dwebwents7éd: acetonitrile + 0.1% formc acid; prag@mbds29. 0 mn 5%
B-+50mn1l0%B -+ 6.0 mn 10%B; tenperature: 25 50C, flow 1.0 nmJm n;
UV-detection: 210 run. LG MS nmethod 3 Instrunent: M cronmass Pl atform LCZ,
HP1100; colum: Aquasil C 18, 50 rmx 270 nm 3 m eluent A water + 0.05%
formc acid, eluent B: acetonitrile + 0.05% 30 formic acid; gradient: 0.0
mn 100% A -> 0.2 min 1000A -> 2.9 min 30%A -> 3.1 WO 20041024700
PCT/ EP2003100%x3fmple 32 mn 10% A -a 4.5 mn 10% A, oven: 55C flow 0.8
m/mn; UV-detecfion: 208- 400 nm HPLC nethod 4 5 Instrunent: HP 1100 with
DAD- det ect i on;>-EyfipsrmeRydrdsridnggaromittlso nmx 2 mm 3.5 pm eluent: A =5
m HCl O H2O, B = acetonitrile; gradient: 0 min 2%B, 0.5 mMn 2%B, 4.5 mn
90% B, 6.5 mn 90%B; flow 0.75 m/mn; tenperature: 30C, UV-detection: 210
nm CN

N~

L

HO

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 ‘a.nd 200 ml water,
calciumcarbonate (44 g, 440 mmol) is added, and the mixture is stirred at reflux for 2
hours. After cooling down fo 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 LG MS nethod 5 Instrunment: M cromass TOF-MJX-Interface 4-fold parall el
injection, with HPLC Waters 600; colum: Uptisphere HDOL 50 nmx 2.0 nm 3.0
pm eluent A 11 water + 1 m 50%formc acid, eluent B: 11 acetonitrile +
1 mM 50%formc acid; gradient: 0.0 min 100% A -+ 0.2 min 100%A -a 2.9 mn
30% A -* 3.1 min 10%A -* 4.5 15 nin 10%A -* 4.6 min 10000A -> 6.5 nin 100%
A, oven: roowdpopeaabure; flow 0.8 m/mn; UV-detectioper@dih@oiddesas LC MS
method 6 I nstrument: M cromass Platform LCZ with HPLC Agilent Serie 1100;
colum: 20 Gom S1L120 ODS-4 HE, 50 mmx 2.0 mm 3 m eluent A 1 1 water +
1 m 50% fornmic acid, eluent B: 1 1 acet@nitrile + 1 nl 50%formc acid;
gradient: 0.0 min 100%A -4 0.2 nmin 100%A -* 2.9 mn 30%A -- 3.1 mn 10%A
-* 4.5 rain 10% A; oven: 55C, flow 0.8 m/mn; UV-detection: 208-400 nm 25
LC- M5 net hod 7Ppepatatioieisampiessr omass Quattro LCZ with HPLC Agilent Serie
1100; columm: Uptisphere HDO, 50 mfmmx 2.0 mm 3 m eluent A. 1 1 water + |

m 50%formc acid, eluent B: 1 1 acetonitrile + 1 mM 50%formc acid;
gradient: 0.0 g éﬁQ%A -3 0.2 mn 100%A -* 2.9 min 30%A-. 3.1 mn 10% A
-* 4.5 mn 109 30 55C; flow 0,8 ml/mn; UV-detection: 208-400 nm

WO 2004/ 0247003’&@ Iﬂ&’%@ﬁﬁb@&%%m&@ﬁ?-oﬁ@r[y(mubﬁ)hﬂmjpﬁenyﬁxam l4QetrA
5 hydro—S -pynrmdmeca.rboxylate

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-
phosphoric acid ethy} ester are suspended in 250 ml of THF. The mixture is stirred at
reflux for 18 hours. After cooling down to room temperature, the solvent is removed
in vacuo and the residue is purified by column chromatography on silica with
cyclohexane/ethyl acetate as eluent.
15 Yield: 13.4 g (91%)
"H-NMR (200 MHz, DMSO-dq): & = 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.



2- Bronmp-5- (1, 3-dioxol an-2-yl)pyridine 5 Br NI 00O

6- Br ono- 3- pyri di necar bal dehyde- (500 ng, 2.7 mmol) and 1, 2- et hanedi ol (200
ng,. 3.2 rnnol) are dissolved in .toluene (50 nm) together with Amberlyst 15
(100 mg) in a 10 round bottom fl ask equi pped with a reflex condenser and a
Dean-Stark trap. The solution is stirred at reflux overnight, then cooled to
room t enper at"@&2894%#P¢ er ed and concentrated in vacua. TRETEPWIE08IZSduct is
chromat ogr aphed over silica gel with cyclohexane and ethyl acetate as the
eluent to afford the title compound as q3§(_)| orless oil. 15 Yield: 0.489 g
(79%of th.) HPLC (nethod 4):. 3.46 min’"M5 (ESIpos): mz = 231 (MtH)'

"H- NMR (300 MHz, -CDC13): 8 = 8.46 (d, 1H), 7.64 (m IH), 7.49 (m 111),
4.15-4.00 (m _4H) ppm 20 WO 2004/ 024700 PCT/ EP2003/ 009525 -34- Exanple 2A
5- (1, 3- Di oxol aBX2mpleY >_nyridi necarbonitrile

4-{5-Acetyl-6-methyl-2-ox0-1-[3-(trfluoromethyl)phenyl]-1,2,3,4-tetrahydro-4-
pyrimidinyl}benzonitrile ' -

CN

CF, |

265 mg (1.3 mmol) N-[3-(triﬂuorbmeﬂiyl)phenyl]ured, 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%)
'H-NMR (200 MHz, DMSO-dg): 8 = 2.0 (s, 3H); 2.2 (s, 3H); 5.5 (d, 1H); 7.5 (m,

1H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 2H); 8.5 (d, 1H) ppm.
15



CN NOO 5 Exanple 1A (2.8 g, 12.5 nmmol ), zinc cyanide (1.6 g, 13.8 nmol)
and tetrakis- (triphenyl phosphine)palladium0) (1.4 g, 1.3 mol) are

di ssolved in dinmethyl- formam de (100 nil) and stirred overnight (18 h) at
80C. Additional tetrakis- (triphenyl phosphine)palladiunm{0) (0.1 g) is added
and the reaction is stirred again 10 overnight (18 h) at SOC, then allowed to
stand at roowo zpexAwure for 2 days (48 hours). The sol REWEPH83/G0RFIHVed i n
vacua, to the residue is given water (100 m) * and the product is extracted
with ethyl acetate (1 1). The organic. phasg is washed wth brine (200 m),
dried with magnesi um sul phat e nonohydratée, "filtered and concentrated in
vacuo. The.crude product is chronatographed over silica gel with 15

cycl ohexane and ethyl acetate as the eluent to afford the title conpound as a
white anorphoulxampled. Yield: 0.94 g (42%of th.) HPLC (method 4): 3.21

T B S P L Z M O M DIRGIRL Ba5 8 E1 (5

PCT/ EP2003/ 0095¢Rahydfrs-plRiaidiedard fxylate

Br

204 mg (1.0 mmol) N-[3-(trifluoromethyl)phenyl]urea, 142 mg (0.77 mmol) 4-
bromob enzéldehyde, 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 tcmpcraturé, 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): 8 = 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.



5- Fornyl - 2-pyridi necarbonitrile CN N OH 5 Method a): Prepared in anal ogy
to the procedure of -Bodd, D.-et al. [J.Og.Chem 1992, 57, 7226-7234]: To a
stirred solution of 5-(1, 3-dioxol an-2-yl)-2-pyridinecarbonitrile (Exanple
2A; 850 ng, 4.8 rnnol) in acetone/water 85:15 (59.5 m) is given p 10

t ol uenesul phonic acid (102 ng, 0.59 mmol ). The reaction is stirred it reflux
over ni ght (1¥O0P04/RKE%H additional p-tol uenesul phoni ¢ aci @CTEB2063)09323d wat er
(5 M) are added. The reaction is stirred at reflux for an additional 48 h.
The solution is cooled to roomtenperatyre and quenched wi th saturated

sodi um bi carbonate solution. The product is extracted with ethyl acetate (3
x 100 m), dried over 15 magnesi um sul phate nonohydrate, filtered and
concentrated in vacuo. The crude product is purified by preparative HPLC to
affordapale&&%sond Yield: 0.66 g (93%of th.) Mp.: 80-82C HPLC

o oe s 2 18 %@(ﬁﬁﬁﬁnﬁggﬂéﬁﬁ)‘i' BTSRRI " oo

Met hod b): pyrimidinecarboxylate
CN
O
j\ | 07 CH,
07 N7 “CH,
5 F

154 mg (1.0 mmol) N-[4-fluorophenyljurea, 101 mg (0.77 mmol) 4-cyanobenzal-

dehyde, and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are suspended in 2 ml of

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

) on silica with cyclohexane/ethyl acetate as eluent.

Yield: 40 mg (14%) '

"H-NMR (200 MHz, DMSO-dg): & = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.3 (d, 1H);
15 7.3 (m, 4H); 7.5 (m, 2H); 7.9 (m, 2H); 8.3 (d, 1H) ppm.

|



25 1.04 g (8.2 mol ) oxalylchloride are dissolved in 8 m dichloronethane. At
-78C, - 1.28 g (16.4 mmol ) di net hyl sul f oxi de are added dropw se. The sol ution
is stirred at -78C for 20 minutes, then 1 g (7.46 nmmol) of the compound of
Exanpl e 5A, WD 20041024700 PCT/ EP2003/ 009525 -36 dissolved in 7 m

di chl oronet hane, is added, and stirring at -78C is continued for another 2
hours. 3.4 gwo3dusa24¥p! ) triethylarnine are then added dr&qmﬁ@bm@qg after
warmng up to room tenperature, the mxture is purified by colum

chromat ography- (silica, eluent cycl ohexane to cycl ohexane/ ethyl acetate
2:1). 5 Yield: 0.76 g (77%of th.) Anal-yical data: see above. Exanple 4A
5- Met hyl - 2-pyri di necarbonitrile 10 CN N1 CH3 36 g (209 mmol)

2- brono-5-net hyl pyridine and 37.5 g (418 mml ) copper cyanide are refluxed
for two hours Eﬂ,@@sm di met hyl f ormam de. After cooling, down to 15 50C, 10%
aqueous anmoni ofution (500 m) is added with stirring. The product is
extracted wi t hEttiylch{4cyanegheaylp6-mdtiey] Araanl-8-¢iters pheugl] d1d, Bé-tamabydroggnesi um

sulfate, and the ﬁol vent |s renoved in vacuo. The product is purified by
col urm chr onat Byrimidinecarboxylate

CN

0
AN 07 ¢cH,
O)\N “CH,
5 cl

170 mg (1.0 mmol) N-{3-chlorophenyljurea, 100 mg (0.77 mmol) 4-cyanobenzal-

dehyde and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are suspended in 2 m] 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%)

TH-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.



graphy (silica, eluent cycl ohexane/ethyl acetate 9:1). Yield: 18 g (73%
ofth.) 20 "H NWR (300 MHz, CDC13): 8 = 2.4 (s, 3H), 7.6 (m 2H), 8.6 (s, 1H)
ppm i r WD 2004/ 024700 PCT/ EP2003/ 009525 -37- Exanple 5A

5- (Hydr oxynet hyl ) - 2-pyri di necarbonitrile CN N1 ~ HO 5 The conpound of
Exanpl e 4A % 110 mmol ) is dissolved in 400 m tetrachioro- nethane, and
29A g (165 g”%ﬂg’? ormosucci ninmide and 0.4 g (1.6 mol }’CT@PH’@H%Wperom de
are added. The reaction reaction mxture is refluxed for three hours, cooled
down to roomtenperature and filtered. TJRe solution is washed with 10 aqueous
sodiumthiosul fate, dried over magnesium sul fate, and the solvent is renoved
in vacuo. The residue is dissolved in 200 m di oxane and 200 m water,

cal ci um:arbon%te ;144 g, 440 mmol) is added, and the m xture is stirred at
reflux for After cooling down to roomtenperature, the mixture is
il tered. and (4 20V1eiEry IREABNG et Aoyl BEry BIERRUSEPR5BNIGN e OF gani ¢
phase is dri ed over rragne5| um 15 sulTate e soI I's renoved in
vacuo. The pr Gdoromethyl)pheniy¥lilgh3, Memahydmﬁtpqnmldmccarboxylate

CN
CH, O
O A
H,C \n/\o N
0
H,C” N0
S CF,

200 mg (0.98 mmol) N-[3-(triﬂuoromethy])phenyl]ufea, 129 mg (0.98 mmol) 4-
cyanobenzaldehyde, 52 mg (0.49 mmol) (IS)-Z-methoxy-l-methyl-Z-oxoethyl 3-
oxobutanoate, and 295 mg polyphosphonc acid ethyl ester are suspended in 3 m! of
10 THF. The mixture is stirred at reﬂux for 18 hours After cooling down to room
temperature, the solvent is removed in vacuo and the residue is purified by column

chromatography on silica with cyclohexane/ethyl acetate as eluent. A mixture of

diastereoisomers is obtained.
Yield: 96 mg (40%)

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); 5.4 (m, 1H+1H); 7.6-7.9 (m, 8H+&H); 8.4 (m,
1H+1H) ppm.



graphy (silica, eluent cyclohexane/ethyl acetate 2:1). Yield: 5.2 g (35% of
th.) "HNWR (300 MHz, DMsO-d6): S = 4.7 (d, 21-1), 5.6 (t, 1H, 8.0 (m 211),
8.7 (s, 1H ppm 20 WO 200-4/024700 PCT/ EP2003/ 009525 -38- Preparation
Exanpl es: Exanple 1 Ethyl

4- (4- cyanophenyl ) - 6- et hyl - 2-oxo0-1-[3-(trifl uoronet hyl)phenyl]-1,2,3,4-tetra-
5 hydr o- 5- pywioroekmeoar boxyl ate CN O N1 0 CH3 OON CH3 r@AZEP2003009321 34. 29
nmrol) N-[3-(trifluoromethyl)phenyl]urea, 8.99 g (68.58 nmol) 4- 10
cyanobenzal dehyde, 8.92 g (68.58 mmol ) ethyl 3-oxobutanoate and 20 g poly
phosphoric acid ethyl ester are suspendéd”in 250 nil of THF. The m xture 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

chr omat ogr aphyExsmplel7i ca with cycl ohexane/ et hyl. acetate as eluent. 15 Yield:

13.4 109 . .
349 (91% 4-{6-Methyl-5-(4-morpholinylcarbonyl)-2-oxo-1-[3-(trifluoromethyl)phenyl)-
1,2,3,4-tetrahydro-4-pyrimidinyl} benzonitrile

CN

150 mg (0.73 mmol) N-[3-(trifluoromethyl)phenyljurea, 96 mg ' (0.73 mmol) 4-
A cyanobenzaldehyde, 63 mg (0.37 mmol) 4-(4-morpholinyl)-4-oxo-2-butanone and
220 mg polyphoéphon'c 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 dichioromethane/methanol as eluent.
Yield: 28 mg (16%)
'H-NMR (300 MHz, DMSO-de): 8 = 1.5 (s, 3H); 3.1 {m, 4H); 3.6 (m, 4H); 5.3 (br.s,
15 1H); 7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H); 8.0 (br.s,'lH) ppmL.



"H-NWR (200 MHz, DMBO-d6): S = 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 WO 2004/024700
PCT/ EP2003/ 009525 -39- Exanple 2 4-

{5- Acetyl - 6- et hyl - 2-oxo-1-[ 3-(trifluoromethyl)phenyl]-1, 2,3, 4-tetrahydro-4-
pyrimdinyl) benzonitrile CNO HNI CH3 O N CH3 6"CF35 265 ng (1.3 nmol)
N-[3-(trifl OSh BR3P0 ) phenyl Jurea, 131 ng (1.0 mmol) 4- AEaEF200889972% dehyde,
and 100 ng (1.0 nunol) 2, 4-pentanedi one are suspended in 2 ml of THF, and
catal ytic anmounts of concentrated hydrqg&toric acid are added. The m 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

chr omat ogr aph on silica with cycl ohexane/ ethyl acetate as eluent. Yield: 29
m (7% 'HNN&X@M&M, DVMBO-de): 8 = 2.0 (s, 3H); 2.2 (s, 3H; 5.5 (d, 1H);

12 o 1 AP Bl Ao 215 (0

1,2,3,4-tetrahydro-5-pyrimidinecarboxamide

CN

! NH

H,C" H,C /&

3 3 N~ "0
. i CF,

5
200 mg (0.98 mmol) N-[3—(u'iﬂuoromemyl)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 soivent -

1s 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-dg): § = 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.



-40- Exanple 3 Ethyl

4- (4- bronophenyl ) - 6- net hyl - 2- oxo-1-[ 3-(trifl uoronet hyl)phenyl]-1,2, 3, 4-
tetrahydro-5-pyri m di necarboxylate Br O HNI OCH3 O NCH3 CF3 5 204 ng .
(1.0 mmol) N-[3-(trifluoromethyl)phenyl]urea, 142 ng (0.77 mol) 4-

br onobenzal dehyde, and 100 ng (0.77 mml) ethyl 3-oxobutanoate are suspended

in 2 m of Whhesgidocat al ytic amounts of concentrated hygigeihebdossaci d 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 chromat ography on sitFfea with cycl ohexane/ ethyl acetate
as eluent. Yield: 23 ng (6% 'H NVR (200 VMHz, DVBO-d6): S = 1.1 (t, 313); 2.0
(s, 3H); 4.0 (q, 2H)’; 5.3 (d, 1H; 15 7.4 (m 213); 7.6 (m 3H); 7.7 (m
3H); 8.3 (d, 1#da WD 20041024700 PCT/tP2003/ 009525 41 Exanple 4 Ethyl

4-(4- cyanopheqy nethyl-2 0X0-1-[ 4- quorophetK { 1,2, 3,4-tetrahydro-5-
Amino-4-(4-cyanophenyl)-2-oxo-1-[3-(trifluoromethyl)phenyl]- 1 2,3 ,4-tetrahydro-

S-pyrimidinecarbonitrile
CN

400 mg (1.97 mmol) N-[3-(trifluoromethyl)phenyljurea, 199 mg (1.51 mmol) 4-
cyanobenzaldehyde and 100 mg (1.51 mmol) malononitjrile 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 cooijng down 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 MHz, DMSO—ds) § =52 (d, 1H); 6.0 (s, 2H); 7.6 (m, 3H); 77 G,

" 2H); 7.8 (m, 1H); 7.9 (m, 2H) 8.4 (4, 1H) ppm.
15



pyrirnidi necarboxylate CN 1/ OHN OCH3 ONCH3 F 154 ng (1.0 nmol)

N-[ 4-fl uorophenyl]Jurea, 101 ng (0.77 mmol) 4-cyanobenzal - dehyde, and 100 ng
(0.77 mmol ) ethyl 3-oxobutanoate are suspended in 2 ml of THF, and catal ytic
anounts of concentrated hydrochloric acid are added. The 10 m xture is
stirred at reflux for 18 hours. After cooling down to roomtenperature, the
sol vent is POU34% vacuo and the residue is purifiedPBl/ERSIYAET2ZS

chr omat ography on silica with cycl ohexane/ ethyl acetate as eluent. Yield: 40
my (14% ' H NVR (200 MHz, DMVBO- d6): = 43 .1 (t, 3H); 2.0 (s, 3H; 4.0 (q,
213); 5.3 (d, 11-i); 15 7.3 (m 4H) 7.5 (m 2H); 79(m 21-1); 8.3 (d, 1H)
ppm WO 2004/ 024700 PCT/ EP2003/ 009525 -42- Exanple-5 Ethyl

4- (4- cyanophepyl ) - 6- et hyl - 2-oxo0- 1-[ 3-chl orophenyl ] -1, 2, 3, 4-t etrahydro- 5-

pyri m di necar CN HN OCHs O-N -CH3 :

Ethyl 4~(4—qyanophenyl)-3-formyl-G—methyl—2-oxo-1-[3-(triﬂuoromcthyl)phcnyl]-
I’;Z,3',4-tetrahydro-5-pyrinﬁdinecarboxylatc‘

CF,

100 mg (0.23 mmol) of E}.amplc 1 are dissolved in 1 ml d.lmethylfonnaxmdc and

35.7mg (0.23 mmol) phosphorylchlonde are added. The reaction mixfure is stirred at

70°C for two hours. After cooling down to room temperature, the product is isolated
10 by preparative HPLC

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, 1 H);

7.6 (m, 2H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 4H); 5.2 (s, 1H) ppm.



Cl 5170 nmg (1.0 nmmol) N-[3-chl orophenyl]Jurea, 100 ng (0.77 muol)

4- cyanobenzal - dehyde and 100 ng (0.77 mmol) ethyl 3-oxobutanoate are !
suspended in 2 mM of THF, and catalytic amounts of concentrated hydrochloric
acid are added. The m xture is 10 stirred at reflux for 18 hours. After
cooling down to roomtenperature, the solvent is renoved in vacuo and the
residue is purified by columm chromatography on silica wth

cycl ohexanep@m)’f’m’d@@t ate as eluent. Yield: 13 ng (4% 1RETEROP00T2MHz,
DMSO-do): 6 = 1.1 (t, 3H); 2.1 (s, 3H; 4.0 (g, 2H); 5.3 (d, 1H,; 15 7.2
(in, 1H; 7.4 (m 3H; 7.5 (m 2H); 7.9 4gm 2H); 8.3 (d, 1H ppm WO

2004/ 024700 PCT(EP20031009525 -43- Exanple 6 (1 S)-2-Met hoxy-|

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

fl uoronet hyl ) phenyl]-1, 2, 3, 4-t etrahydr o-5-pyri m di necarboxylate CN CH3 O
HBC-0-0 O LoChRambledly &

4-(4-Cyanophenyl)-6-methyl-2-oxo-1-[3-(triflucromethyl)phenyl}-1,2,3,4-tetrahydro-

"~

5-pyrimidinecarboxylic acid

CN
0
HN™ ok
07 N" CH,
CF,

3 g (7 mmol) of Example 1 are dissolved in a mixture of 50 ml water and 100 ml 5%
KOH in ethanol, The reaction mixture is stirred at room temperature for 18 hours.
The solvent is removed in vacuo and the residue is purified by column chroma-
" . tography on silica with dichloromethane/methanol as eluent. -
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, }H); 12.5 (s, 1H) ppm.



200 mg (0.98 mmol ) N-[3-(trifluoronethyl)phenyl]urea, 129 ng (0.98 mmol) 4-
cyanobenzal dehyde, 92 ng (0.49 mmol) (1S)-2-net hoxy- 1-net hyl - 2- oxoet hyl 3-
oxobut anoat e, and 295 ng pol yphosphoric acid ethyl ester are suspended in 3
m of 10 THF. The m xture is stirred at reflux for 18 hours. After cooling
down to room tenperature, the solvent is renoved in vacuo and the residue is
purified byWobloo424706hr omat ogr aphy on silica w th cycl olrexaredoantvyis acet at e
as eluent. A mixture of diastereoisoners is obtained. Yield: 96 ng (40% 15
"H NVR (200 MHz, DMSO-d6): S =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+111);"%.4 (m 1H+1H); 7.6-7.9 (m 8H+8H);
8.4 (m 1H+1H) ppm WO 2004/ 024700 PCT/ EP2003/ 009525 -44- Exanple 7 4- {
6- thyI 5- (4- nor phol i nyl car bony| )-2-o0xo0-1-[3 -(trifluoronmethyl)ph enyl]-
1,2,3,4 tetra@dm%}lpyrlmdl nyl } benzonitrile CN O NNH 0 - H3C NOCF3 5
150

mg (0. 73 mléy en}ﬁ InIelthu rzoor)rcg- - ro})? ﬁ[BYJthHro‘?c?met%%p”f%n&?17z,%,m ) 4

tetrahydro -5-pyrimidinecarboxamide

CN
0
HN N CH
A M H
07 N7 cH,
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} I1-hydroxy-1H-benzotriazole
hydrate and 12 mg (0.1 mmol) 4—dimethy1mninopyriﬁine are added. The reaction
10 - mixtufe is stired at 0°C, then 21 mg (0.11 mrhol)' 1-(3-dimethylaminopropyl)-3- -
ethylcarbodiimide hydrochloride are added. The reaction mixture is stirred at room
temperature for 18 hours, then water and ethyl acetate are added. The organic phase
is washed with saturated aqueous KHSQy, water and brine, dried over sodium sulfate
and evaporated to df}mess in vacuo. If necessary, the product is further purified by
15 column chromatography or preparative HPLC,
Yield: 29 mg (66%)

H-NMR (300 MHz, DMSO=dg): & = 0.7 (t, 3H); 1.3 (sext, 2H); 1.7 (s, 3H) 3.0 (g,
2H); 5.4 (d, 1H); 7.6 (m, 3H); 7.7 (m, 2H); 7.8 (m, 2H); 7.9 (m, 1H); 8.1 (4, 1H)
ppm.

20



cyanobenzal dehyde,
220 ng pol yphosphoricracid et hyl

m Xture 10 is
tenperature, t
col unmm chr omat

(m 4H); 5.3 (

2H): 8.0 (br.s,

63 ng (0.37 mml) 4-(4-norpholinyl)-4-o0xo-2-butanone and
ester are suspended in 3 ml of THF. The
stirred at teflux for 18 hours. After cooling down to room

he solvent is renmoved in vacuo and the residue is purified by

ography on silica wth dichloronethane/ net hanol as el uent.
Yield: 28 nowok6¢o2476 NVMR (300 MHz, DMBO-Q S = 1.5 (s,

br.s, 15 1H); 7.6 (m 2H); 7.7 (m 1H); 7.8 (m 211)

?PH)r/EP%O%/O&ﬁ% 4H)
1H) ppm WD 20041024700 PCT/ EP2003/ 009525 - 45- Exarrple 8

3.6
9 (m

4- (4- Cyanophenyl ) - N, N-di et hyl - 6- net hyl - 258x o0-1-[3-(trifluoronethyl)phenyll-
ydr o-5-pyri m di necarboxamde CN O H3C ' N NH H3C'" H3C NO

1,2, 3,4-tetrah

CF3 5 200 ng (0.98 nmol) N-[3-(trifluoronethyl)phenyl]urea, 128 ng (0.98

mol ) 4- cyanohedigsledehyde, 77 ng (0.49 mmol)
4- (4-di et hyl anrino)-4-oxo- 2- butanone and 295 ng pol éphosphorl c acid ethyl

ester are suspéttiEpanoph@yhtN-62-nrthexyethd)- ﬁ‘lm@tﬂuﬂé Q- |-

18 hours. Afte

10

o0 AR 0 S SR SIRAR  he <ol ven:

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) 1-hydroxy-1H-benzotriazole
hydrate and 15 mg (0.12 mmol) 4-dimethylaminopyridine are added. The reaction
mixture is stirred at 0°C, then 25 ﬁlg (0.13 mmol} 1-(3-dimethylaminopropyl)-3-

 ethylcarbodiimide hydrochloride aré added. The reaction mixture is stirted at room

15

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

Yield: 22 mg (40%)

'"H-NMR (300 MHz, DMSO-dg): 8 = 1.7 (s, 3H); 3.2 (s, 3H); 3.3 (m, 4H); 5.4 (4,

1H); 7.6 (m, 3H); 7.7 (m, 3H); 7.9 (m, 2H); 8.1 (m, 1H) ppm.

-@tiflyaremethyl)r ef | ux for



is removed in vacuo and the residue is purified by colum chromat ography on
silica wth dichioropethane/ methanol as eluent. Yield: 106 nmg (47% 1H NWR
(300 MHz, DVMSO-d6): 5 =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 WD 2004/ 024700
PCT/ EP2003/ 009525 -46- Exanple 9

6- Am no- 4- ( wocypewmaptoenyl ) - 2- oxo-1-[ 3- (tri fl uoronet hyl ) phremgrlooinidsi3, 4-t etrahy
dro- 5-pyrinridinecarbonitrile CNCN HN 11 O NNHz CF3 5 400 ng (1.97
mrol) N-[3-(trifluoronethyl)phenyl]urea, 199 ng (1.51 mmol) 4-

cyanobenzal dehyde and 100 ng (1.51 nnnrflﬁalononitrile are suspended in 2 n
of THF, and catal ytic anounts of concentrated hydrochloric acid are added.
The nmixture is stirred at reflux for 18 hours. After cooling down to room

t enperat ure, hxempl Idol vent is renoved in vacuo and the residue is purified

by col umm chr r aph on.silicawith di | oromet hane/ pet hanol as el uent.
Yiyel d: 4 ng ( 52—%4@ an%phenyl)-%,é-dlmemvj}nl- -oxo~1-c[g-(tnrﬂuoromet y?)p enyl]-1?2,3,4-

tetrahydro-5-pyrimidinecarboxylate

CN
0
H,C..
TN 07 CH,
o)\N CH,
s 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. Thén 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 vacwo. If necessary, the product is
further purified by column chromatography or preparative HPL.C.
Yield: 85 mg (93%) _
15 - 'H-NMR (200 MHz, DMSO-d): § = 1.1 {t, 3H); 2.0-(s, 3H); 2.8 (s, 3H); 4.0 (q, 2H);
5.5 (s, 1H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H) ppm.



"H NVR (400 MHz, DMSO-d5): 5 =5.2 (d, 1H); 6.0 (s, 2H); 7.6 (m 311); 7.7
(m 211); 1.8 (m 1H; 7.9 (m 2H 8.4 (d, 1H ppm 15 WO 2004/ 024700

PCT/ E22003/ 009525 -47- Exanple 10

Et hyl 4- (4- cyanophenyl ) - 3-f or nyl - 6- met hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl ) phenyl ] -
Y, 2, 3, 4-tetrahydro-5-pyrim di necarboxylate CN O O HANOCH3 O NCH3 CF3 5
100 ng (0.2 Exanple 1 are dissolved in 1 nm di de, and
35.7 ng (O. mw?}ﬁphosphoryl chl oride are added. The reggﬁ,?gir?gﬁl&g‘t@l?re is
stlrred at 70C for two hours. After cooling down to roomtenperature, the
product is isolated 10 by preparative HBLC Yield: 43 ng (41% 'H NVR (300
MHz, DMSO-d6): 3 1 1(t 3H); 2.1 (s, 3H; 4.1 (q, 2H); 6.4 (s, 1H,; 7.6
(m 2H); 7.7 (m 7.8 (m 1H); 7.9 (m 4H); 9.2 (s, 1H ppm WO

2004/ 024700 P@,{aﬁﬁﬂp ¢33/ 009525 - 48-

Ethyl 3-acetyl-4-(4-cyanophenyl)-6-methyl-2-0x0-1-[3-(trifluoromethyl)phenyl]-
1,2,3,4-tetrahydro-5-pyrimidinecarboxylate

5 CF,
100 mg (0.23 mmol) of Example 1 are added to a suspension of 12 mg (0.28 mmol)
60% sodium hydride (in mineral oil) in 2 ml THF. The mixture is stirred at room
temperature for two hours. Then 91 mg (1.16 mmol) acetylchloride are added, and
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: 93 mg (85%)

15 '"H-NMR (200 MHz, DMSO-dg): & = 1.2 (t, 3H); 2.1 (s, 3H); 2.5 (s, 3H); 4.2 (m, 2H);
6.7 (s, 1H); 7.4 (m, 1H); 7.5 (m,' 2H); 7.6 (m, 1H); 7.7 (m, 18H); 7.8 (m, 1H); 7.9 (m,
2H) ppm.



Exanpl e 11

4- (4- Cyanophenyl ) - 6- net hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl ) phenyl]-1, 2, ‘
3,4-tetrahydro- 5-pyrimdinecarboxylic acid CNO HNOH ONCH3 CCF3 5 3 g
(7 mol) of Exanple 1 are dissolved in a mxture of 50 mM water and 100 m 5%
KOH in ethanol. The reaction mxture is stirred at roomtenperature for 18
hours. The W@Rip&n24700s renoved i n vacuo and the resi due Aca/gra0G3fises by col um
chroma- tography on silica with dichloromethane/ met hanol as eluent. 10 Yiel d:
1.27 g (45% 'H NWR (300 MHz, . DMSO- d6): = 2.0 (s, 3H); 5.4 (d, 1H; 7.6 (m
1H; 7.6 (m 2H); 7.7 (m 1H; 7.8 (m~ ;7.9 (m 3H); 8.3 (d, 1H); 12.5
(s, 1H) ppm WD 2004/024700 PCT/ EP2003/ 009525 -49- Exanple 12

4- ( 4- Cyanophenyl ) - 6- et hyl - 2- oxo- N- pr opyl - |

-[3-(trifluor (ﬁ‘ﬂmﬂ&_}_@henyl 1-1,2,3,4- tetrahydro-5-pyrim di necar boxam de CN

HN'T N CH8 - piethyl 6-(4-cyanophenyl)-4-methyl-2-0x0-3-[3-(trifluoromethyl)phenyl}-3,6-di-
hydro-1,5(2H)-pyrimidinedicarboxylate

CN
L
H,C” 07 N l 0" CH,
O)\N CH,
5 CF,

100 mg (0.23 mxﬁol) of Example ] are added to a suspension of 12 mg (0.28 mmol)
60% sodium hydride (in mineral oil) in 2 mi THF. The mixture is stirred at room
temperature for two hours. Then 126 mg (1.16 mmol) ethyl chlondocarbonate 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 necessai‘y, the
product is further purified by column chromatography or preparative HPLC.
Yield: 92 mg (79%) ‘
15 H-NMR (200 MHz, DMSO-dg): 3 = 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.



ONCH3 5 CGLCF3 40 ng (0.1 mmol ) of Exanple 11 are dissolved in 2 ml
dinmethylformam de, 7 ng (0.11 mmol) n-propylamne, 15 ng (0.11 nmol)

1- hydroxy-1 H benzotriazole hydrate and 12 ng (0.1 nmol)

4-di net hyl am nopyri di ne are added. The reaction 10 m xture is stored at 0C,
then 21 ng (0.11 nmol) 1-(3-dinethylam nopropyl)-3- ethylcarbodiimde

hydr ochl ori r ed. The reaction mxture is stored nperature
for 18 hour%ﬁ%*g%?&gter and ethyl acetate are added. Tﬁ?%‘%é@’ﬁ’"? ghase
washed with saturated agueous KH504, water and brine, dried over sodium
sulfate and evaporated to dryness in vagua. |If necessary, the product is
further purified by 15 columm chronmat ography or preparative HPLC. Yield: 29
ng (66%9 'H NWR (300 MHz, DMSO-d6): S = 0.7 (t, 3H); 1.3 (sext, 2H); 1.7 (s,

313); 3.0 (q’g-(%nghleﬁf“(d 1H; 7.6 (m 3H); 7.7 (in, 2H); 7.8 (m 2H); 7.9
(m 11-1); 8. ppm 20 WO 2004/ 024700 PCT/ EP2003/ 009525 - 50-

Exanpl e- 13 4- W@m@m@puényi)b& ﬁxBﬂns’fBIJ(BJ?h)é Etp&abﬁylﬁzm -n\2| 3, LtetdBydro-b-
3-(trifluoronethyl)- phenyl]- -tetrahydro-5-pyrim di necarboxam de CN O
pyrimidinecarboxylate

CN

AN 07 CH,

07 N7 CH,
CH,

150 mg (1.0 mmol) N-[3-methylphenylJurea, 101 mg (0.77 tnmol) 4-cyanobenzal-

dehyde and 100 mg (0.77 mmol) ethyl 3-oxobutanoate are su;spended in 2 ml of THF,

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

stirred at reflux for 18 hours. After cooling down to room temperature, the solvent is
10 removed in vacuc 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-d): 5 = 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, 1H); 7.3 (m, 1H); 7.6 (m, 2H); 7.9 (m, 2H); 8.2 (4,
15 1H) ppm.



HV OCH3 O NCH3 CF3 5 48 ng (0.12 mmol) of Exanple 11 are dissolved in 2
m di nmet hyl formam de,, 10 ng (0.13 mol ) 2-net hoxyet hyl am ne, 18 ng (0. 13
mol ) 1-hydroxy-|H benzotriazole hydrate and 15 ng (0.12 mmol)

4-di net hyl am nopyri dine are added. The reaction 10 m xture is stirred at 0C,
then 25 ng (0.13 mmol) 1-(3-dinethylam nopropyl)-3- ethylcarbodiimde

hydr ochl ori §@ 86.8:280¢led. The reaction mxture is stirreg@cgepiddfiiosisenperature
for 18 hours, then water and ethyl acetate are added. The organic phase is

washed with saturated agueous KHSO4, water and brine, dried over sodium
sulfate and evaporated to dryness in.vaduo. |f necessary, the product is
further purified by 15 colum chronmat ography or preparative HPLC. Yield: 22
ng (40%9 'H- NWR (300 MHz, DMsO-d6): S = 1.7 (s, 3H); 3.2 (s, 3H; 3.3 (m

4H); 5.4 (d, Exkippled$ (m 3H); 7.7 (m 3H); 7.9 (m 2H); 8.1 (m 1H ppm W

20041024700 PCT/ EP2003/009525 -51- le 14 FEthyl 4-(4-
anophenyl) -3, gtrIH’F .mejt' H"y“—‘ -‘E%gleﬂl?‘%ﬂggﬁgﬁq}gﬂowof%@wpp%ﬂﬂb,1'3:,36‘
tetrahydro-5, (aup)dib S ARRAEREEM @Y ReCN O '

Ci

HN ‘ O CH

A

CF,

204 mg (1.0 mmol) N—[3-(t[iﬂuoromethyl)phenyi]urea, 108 mg (0.77 mmol) 4-

chlorbbenzaldehyde and 100 mg (0.77 mmol) ethyl 3-oxcbutanoate are suspended in

2 ml of THF, and catalytic amounts of concentréted 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-de): & = 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.



H3C," 0O"CH ONGCH3 5 & F 3 89 ng (0.21 nmmol) of Exanple 1 are added to a
suspension of 12.4 ng (0.31 mol) 60% sodi um hydride (in mneral oil) in 2
m THF. The mixture is stirred at room tenperature for two hours. Then 26 ny
(0.21 mmol) dinmethylsulfate are added, and 10 the mi xture is stirred at room
tenperature for another 2 hours. Then water and ethyl acetate are added, and
t he organi c wioaseiasowashed wth water and brine, dried ouarepso@buss sul fate
and evaporated to dryness in vacuo. |If necessary, .the product is further
purified by colum chromatography or preparative HPLC. Yield: 85 ng (93% 15
"H- NWR (200 MHz, DVMBO-d6): 8 = 1.1 (t, 3I51j5;' 2.0 (s, 3H); 2.8 (s, 311); 4.0
(9, 2H; 5.5 (s, 1H); 7.6 (m 3H, 7.7 (m 1H; 7.8 (m 2H,; 7.9 (m 2H
ppm WO 20041024700 PCT/ EP2003/ 009525 -52- Exanple 15 Et hyl

37acety| 4- (4-Eyan m é&nyl ) - 6- net hyl - 2- oxo- 1-[ 3- (trifluororrethyl)phenyl ]-

1,2,3,4 tetrahﬁ pyri m di necar boxylate CN O ~ H3CIN OCH3 QAN CH3 5
CF3 yl 6- (bromomcthyl)—4 (4-cyanop enyl) 2-0x0-1-[3- (tnﬂuoromctbyl)phcnyl]

1,2,3,4-tetrahydro-5-pyrimidinecarboxylate

CN
0
N 07 CH,
)\ Br
07N
s CF,

3 g (7 mmol) of Example 1 are dissolved in 100 ml chloroform. At 0°C, 558 mg

(3.48 mmol) bromine are added dropwise. The mixture is stirred at room temperature

for two hours, then the solvent is removed in vacuo. The residue is purified by
10 column chromatography on silica with cyclohexane/ethyl acetate as eluent.

Yield: 3.2 g (90%)

'H-NMR (200 MHz, DMSO~;16): &= 1.1 (t, 3H); 4.0 (q, 2H, 4, 1H); 4.6 (br 4, 1H);

5.4 (d, 1H); 7.6 (m, 3H); 7.7 (m, 2H); 7.8 (m, 1H); 7.9 (m, 2H); 8.6 (4, 1H) ppm.



100 nmg (0.23 nmmol ) of Exanple 1 are added to a suspension of 12 ng (0. 28
mmol) 60% sodi um hydride (in mneral oil) in2 mM TIIF. The mxture is
stirred at room tenperature for two hours. Then 91 ng (1.16 mmol)
acetylchloride are added, and 10 the m xture is stirred at roomtenperature
f.or another 2 hours. Then water and ethyl acetate are added, and the organic
phase i s wawgbegmkie water and brine, dried over sodi upcsuabioadeeasd
evaporated to dryness in vacuo. |If necessary, the product is further
purified by col um chromatography or preparative HPLC. Yield: 93 ng (85% 15
"H-NMR (200 MHz, DMBO-d6): 5 = 1.2 (t, -3f); 2.1 (s, 313); 2.5 (s, 3H); 4.2
6.7 (s, 111); 7.4 (m 111); 7.5 (m 2H); 7.6 (m 111); 7.7 (m IH; 7.8 (m
IH; 7.9 (m 2H) ppm WD 2004/024700 PCT/ EP2003/009525 -53- Exanple 16

Di et hyl Examgle 20

6- (4- cyanophen thyl - 2-0x0-3-[3-(trif] uororreth nyl]-3, 6-di-

Pyt a1 5 ( 2P - s b By o 6 ot IHCBRROTE-0 N CHB  CF3

5 100 nmg (O. 2ﬁhéﬁ‘}ﬁl1),2,Q,E-t%Wo%-ﬂayrﬂﬁﬁm@&%(}yfa& a suspen5| on of 12 ng (0. 28

nmol )

“—CH,

20 mg (0.04 mmol) of Example 19 are dissolved in 2 ml acetone, and 8 mg
(0.10 mmol) dietﬁylamine are added. The mixture is stirred at Toom 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): & = 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 (d, 1H); 7.5 (m, 1H); 7.6 (m, 4ﬂ);
7.7 (m, 1H); 7.9 (m, 2H) ppm.
15



60% sodi um hydride (in mneral oil) in 2 mM THF. The mxture is stirred at
room tenperature for two hours. Then 126 ng (1.16 nmol) ethyl

chl ori docarbonate are 10 added, and the mxture is stirred at room
tenperature for another 2 hours. Then water and ethyl acetate are added, and
t he organi c phase is washed with water and brine, dried over sodium sul fate
and evapor at exdo t@4/0zsyeess i n vacuo. |f necessary, the pradwoep2obsoobszst her
purified by col um chromat ography or preparative HPLC. Yield: 92 ng (79% 15
"H NVR (200 MHz, DMBO-d6): 5 = 1.2 (t, 3H__t, 2.1 (s, 3H; 4.2 (m 2H;
4.3 (q, 2H); 6.4 (s, IM 7.4 (m IH); 7§8 (m 3H) 7.7 (m IH,; 7.8 (m 1H);
7.9 (m 2H) ppm WD 20041024700 PCT/ EP2003/ 009525 -54- Exanple 17 Ethyl

4- (4- cyanophenyl ) - 6- et hyl - 1 (3 met hyl phenyl ) - 2- oxo-1, 2, 3, 4-t et r ahydr o- 5-
pyri m di necar bdeamile2 "N OCH3 O N CH3 CH3 5150rrg(10mm|)

N-[ 3- net hyl ph 771 4- h I d d 100
(OF 77rremm|y) pelemyll%ré%‘g}ﬂ éﬁgg'fj‘égﬂ@oéggﬁ ?‘?d@é?qy-ﬁl&ﬂwgfgfﬂe%ﬁpw ngﬂgncat al y'?? c
amounts of concens uatesyBud-SshhieieCaifiyfitar e added. The mixture is

CN
Q
AN 07 CH,
oA
)
H
CF,

50 mg (0.10 mmol) of Example 19 are Adissovlvcd in 2 ml acetone, and 18 mg

(0.20 mmol) aniline are added. The mixture is stirred at room temperature for 18

hours, then the solvent is removed in vacuo. The residue is purified by preparative
10 HPLC.

Yield: 28 mg (55%)

'H-NMR (300 MHz, DMSO-de): 8 = 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



stirred at reflux for 18 hours. After cooling down to roomtenperature, the
solvent is 10 renoved in vacua and the residue is purified by colum '
chromat ography on silica wth cycl ohexane/ ethyl acetate as eluent. Yield: 8
ng (3% 1H NVR (200 MHz, DVMSO-d6): 6 =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 1H; 7.3 (m 1H; 7.6 (m
2H); 7.9 (nwo2bha2&0@ (d, 15 11i) ppm WO 201141024700 rPCELER20025009525
-55- Exanpl e 1S Ethy

4- (4-chl or ophenyl) - 6- net hyl - 2- oxo- 1- [ 3- (trlfluoronethyl)phenyl] 1, 2,3, 4-

t et rahydro-5-pyri m di necar boxyl ate Cl 0°FN OCH3 0 N CH3 CF3 5. 204 ng (1.0
mmol) N-[3-(trifluoronethyl)phenyl]urea, 108 ng (0.77 mol) 4-

chl orobenzal dehyde and 100 ng (0.77 nmol) ethyl 3-oxobutanoate are suspended
in 2 m of TEEygahdeatalytlc anounts of concentrated hydrochlorlc acid are

dded. The 10 t d, at | ux . f h | d
o om 1 ermel Y Ct SR B P e b £ 8 ued, 2O
purified by CedndRfire L RREARAMBYylate

CN

0
AN o cH,
O)\N CH,

CF

The enantiomers of Example 1 are separated by preparative HPLC on a chiral phase:
100 mg compound dissclved in 1.5 ml ethy] acetate, column KBD 8361 (chiral silica
gel selector based on monomer N-m_ethacryloyl—L-lcucine—l-mcnthqumidc; cf. EP-A-
10 379917, 250 mm x 20 mm, eluent ethyl acetate, flow 25 ml/min, temperature 23°C,
injection volume 2500 pl, detection 254 nm.
'H-NMR. (300 MHz, DMSO-dg): & = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (q, 2H); 5.4 (4, 1H),
7.6 (m, 3H); 7.7 (m, 2H); 7.8 (m, 1H); 7.9 (2, 2H); 8.4 (d, 1H) ppm.
[}? = +3.3° (A = 589 nm, dichloromethane, c = 535.0 mg / 100 ml)
15



on silica wth cycl ohexane/ ethyl acetate as eluent. Yield: 29 ng (9% 'H NWR
(200 MHz, DMSO-d6): 8 = 1.1 (t, 3H); 2.0 (s, 3H); 4.0 (g, 2M 5.3 (d, 1H); '

15 7.5 (m 5H); 7.6 (m 1H; 7.7 (m 21-1); 8.3 (d, 1H ppm WD 2004/ 024700
PCT/ EP20031009525 -56- Exanple 19

Et hyl 6- (br ononet hyl) - 4- (4- cyanophenyl) - 2- oxo- 1 [3 (trifluoronethyl)phenyl]-
1,2,3,4-tet r pyrim di necar boxyl at e . HN f r .5 CF3 3
g (7 nmol) Wéﬁgﬁﬁ)?@ 1 are dissolved in 100 m chI orofo%:r}%poo%§ 558 ny
(3.48 Mol ) brom ne are added dropwi se. The mixture is stirred at room
tenperature for two hours, then the solggent is renoved in vacuo. The residue
is purified by 10 colum chromatography on silica wth cycl ohexanel et hyl
acetate as eluent. Yield: '3.2 g (909 'H NNR (200 Mz, DMsO-d6): S = 1.1 (t,
3H); 4.0 (q, i : 4.6 (br d, 1H; 5.4 (d, 1H; 7.6 (m 3H; 7.7 (m
2H); 7.8 (m (m 2H); 8.6 (d, 1H ppm WD 20041024700

PCT/ EP2003 1005(5)%)/1 45(7# cyanophenyl)-3,6-dimethyl-2-oxo-1-[3-(trifluoromethyl)phenyl]-

1,2,3,4-tetrahydro-5-pyrimidinecarboxylate

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) djrnethylsulfate are added, and
10 the mixture is stired at room temperature for another 2 hours. Then water and ethyl
acetate are added, the organic phase is washed with water and brine, dried over
sodium sulfate and evaporated to dryness in vacuo. The product is purified by
column chromatography on silica with cylohexane/ethy] 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 (g, 2H);
5.5 (s, 1H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 2H); 7.9 (m, 2H) ppm.

[0]* = -18.1° (A = 589 nm, dichloromethane, ¢ = 530.0 mg / 100 ml)



Exanmpl e 20 Et hyl

4- (4- cyanophenyl ) -6-[ (di et hyl am no) net hyl ] -2-oxo-1-[3-(trifl uoronethyl)-
phenyl]-1,2, 3,4-tetrahydro-5-pyrimdi necarboxylate CN O HN OCH3 O-N/--CH3
N~ CF3 CH3 5 20 ng (0.04 mmol ) of Exanple 19 are dissolved in 2 m

acetone, and 8 ng (0.10 nmol) diethylam ne are added. The m xture is stirred
at room t enyponaiwesof or 18 hours, then the solvent is PERBYBENM2 acuo. The
residue is purified by preparative 10 HPLC. Yield: 15 ng (75% 'H N v (300
Mz, DMSO-d6): S = 0.6-(t, 6H); 1.1 (t, gH); 2.0 (m 2H; 2.2 (m 2H; 3.1
(br d, 1H); 3.9 (br d, 1H; ‘4.1 (q, 2H); 5.4 (d, 111); 7.5 (m 1H); 7.6 (m
4H; 7.7 (m 114); 7.9 (m 2H) ppm 15 WO 2004/ 024700 PCT/ EP2003/ 009525 - 58-

Exanpl e 21
Example 24
Ethyl 4-(6-cyano-3-pyridinyl)-6-methyl-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2,3 4-
tetrahydro-5-pyrimidinecarboxylate

CN
N ™S
0 7
H,C™ [ NH
H,C N/J* el
S CF,

To a stirred solution of Exa.mple 3A (76 mg, 0.58 mmol) in tetrahydrofuran (5 ml) is
given ethyl 3-oxobutanoate (75 mg; 0.58 mmol), N-[3-(trifluoromethyl)phenyljurea
(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 houi's) after which time the solution is
diluted with DMSO (2 ml) and purified by preparativé HPLC. The product fractions
are concentrated in vacuo and chromatographed again over silica with cyclohexane
and ethyl acetate as eluent.
15 Yield: 92 mg (35% of th.)
| MS (ESIpos): m/z = 431 (M+H)*
HPLC (method 4) = 4.63 min _
"H-NMR (300 MHz, DMSO-dg): § = 8.76 (s, 1H), 8.36 (d, 1H), 8.16-8.00 (ra, 2H),
7.83-7-74 (m, 2H), 7.75-7.58 (m, 2H), 5.47 (d, 1H), 4.03 (quartet, 2H), 2.06 (s, 3H),
20 1.08 (t, 3H) ppm. '



Et hyl
6- (ani | i nonet hyl ) - 4- (4- cyanophenyl )-2-oxo0-1-[3-(trifl uoronethyl) phenyl]- ‘
1, 2, 3, 4-tetrahydro-5-pyri m di necarboxylate CNO HNO--CH3 O-N H CF3 5
50 ng (0.10 nmol) of Exanple 19 are dissolved in 2 nl acetone, and 18 ng
(0.20 mmol) aniline are added. The mixture is stirred at roomtenperature for
18 hours, then the solvent is renoved |n vacuo. The residue is purified by
prepar ati vevO2@4HHBI® Yiel d: 28 nmg (55% ' H NVR (300 WCTWIH@?Z’ S = 1.
(t, 3H; 3.6 (d/d, 1H; 4.1 (q, 211); 4.4 (d/d, 1H); 5.4 (m 2H); 6.2 Un
2H); 6.5 (m 1H; 6.9 (m 2H); 7.6 (m 68, 7.9 (m 211); 8.4 (d,” 1H ppm
15 WD 2004/ 024700 PCT/ EP20031009125 -59- Exanple 22
(+) - Et hyl 4- (4- cyanophenyl ) - 6- net hyl - 2- oxo-1-[3-(trifluoromethyl)phenyl]-1,2,3
, 4- tetrahydr% 5- Pyrlnldlnecarboxylate , ,

Yxample 25

4-{ 5-(1H-Im1da.7,ol- 1 ‘-ylcarbonyl)-6-methyl-2—oxo-1 -[3-(tnflucromethyl)phenyl)-
1,2,3,4-tetrahydro-4-pyrimidinyl} benzonitrile

CN

5 CF,
To a solution of 501 mg (1.25 mmol) of the compound of Example 11 in 5 m! dry
dimethylformamide are -added 567 mg (3.5 mmol) N,N-carbonyldiimidazole. After
allowing the reaction mixture to stand ovem.ight,'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-dg): § = 1.40 (d, 3H), 5.5 (d, 1H), 7.0 (s, 1H), 7.55-8.0
15 (m, 9H), 8.4 (s, 1H), 8.45 (d, 1H) ppm.



CN HN OCH3 OAN CH3 5 CF 3 The enantioners of Exanple 1 are separated by
preparative HPLC on a chiral phase: 100 ng conpound dissolved in 1.5 n

et hyl acetate, colum KBD 8361 (chiral silica gel selector based on nononer
N-'nmet hacryl oyl - L-1 euci ne-1 - nent hyl ami de, cf. EP-A 10 379 917), 250 mm x 20
mm eluent ethyl acetate, flow 25 mImn, tenperature 23C, injection volune
2500 |, det egd k@028 Nm " H-NVR (300 MHz, DVMSO-d6): 5 =pchydr26d30093kd) ; 2.0 (s,
311); 4.0 (q, 2H); 5.4 (d, 1H; 7.6 (m 3H); 7.7 (m 2H); 7.8 (m 1H;, 7.9
(m 2H); 8.4 (d, 1H) ppm [a]20 =+3.3 ( 589 rim dichl oronethane, ¢ =
535.0 ng / 100 m) 15 WO 20041024700 PC‘F/BEPZOOSI 009525 -60- Example 23
(-)-Ethyl 4-(4- Cyanophenyl) 3, 6-di net hyl - 2-oxo0-1-[3-(trifluoronethyl)phenyl] -
1,2,3,4- tetrahﬁdro 5- pyrlmdl necarboxylate CN O H3C," | O~CH3 ONCH3 5
CF3 xample 2 '

2-Hydroxyethyl 4-(4-cyanopheny!)-6-methyl-2-oxo-1-{3-(triflucromethyl)phenyl]-
1,2,3,4-tetrahydro-5-pyrimidinecarboxylate

S 3
45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 ml ethylene
glycol. The reaction mixture is stirred at approx. 100°C for 1 hour. After cooling the
reaction mixture is purified by preparative HPLC (column: Agilent Zorbax Extend
10 C18 20 mm x 50 mm, 5 pm; solvent A: acefonitrilé, solvent B: water + 0.1% conc.

ammonia; gradient: 0 min 10% A, 2 min 10% A, 6 min 0% 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 (ED): m/z = 446 (M+H)"
'"H-NMR (300 MHz, DMSO-dg): & = 2.05 (d, 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 (d, 1H), 7.85 (d, 2H), 8.35

(d, 1H) ppm.
20



100 ng (0.23 nmol ) of Exanple 22 are added to a suspension of 14 ng (0. 35
nmmol) 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 mmol)

di et hyl sul fate are added, and 10 the m xture is stirred at roomtenperature
for another 2 hours. Then water and ethyl acetate are added, the organic
phase is vvasg,{n@gﬂu%ﬁlqoowater and brine, dried over sodi urrp@y,lﬁ;gkgofggﬁ
evaporated to dryness in vacuo. The product is purified by colum

chr omat ogr aphy on silica with cyl ohexane/ ethyl acetate as eluent. Yield: 76
ng (74% 15 'H NMR (200 MEz, DMBO-d6): 3©4-1.1 (t, 3H); 2.0 (s, 3H); 2.8 (s,
311); 4.0 (q, 211); 5.5 (s, 1H; 7.6 (m 3H); 7.7 (m 1H),; 7.8 (m 2H); 7.9
(m 2H) ppm [a]20 = -18.1 (2, = 589 nm dichloronmethane, ¢ = 530.0 ng / 100
m ) WO 2004/ 02BX£ApleCTI EP20031009525 -61- Exanple 24 Ethyl

- (6-cyano- 3- p¥l’ldl nyl)-6-meth

- (t

i f1 uor onetly P}%I%WPP)-G@)’?X@"AWUPEE g}ﬁc}ﬂ%&“ﬂﬁ?{q -Hil3iHdparopstyiat e ON

HSC NH H3C 0 [ ut| on of Exanmple 3A (76 ny,
0.58 mml) in %\thﬂi Qdﬂ:?ur a%dxi% prﬁ’)ml&ngcagbldo\)/( fr%' et hyl 3-oxobutanoate (75 ny;
0,58 mml ), N]3- (trlfluororrethyl)phenyl]urea

oob

CN

45.1 mg (0.1 mmol) of the compound of Example 25 a:é added to 0.5 ml 2-
(dimethylamino)ethanol. The reaction mixture is stirred at approx. 100°C for 1 hour.
After cooling the reaction mixture is purified by prcf:p'aratiire HPLC (column: Agilent

10 Zorbax Extend CIB 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 (EI): m/z = 473 (M+H)"
TH-NMR (300 MHz, ﬁMSO-dS): 8 =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 td, 2H),
8.35(d, 1H) ppm.

20



(118 ng, 0.58 mmol) and pol yphosphoric acid ethyl ester (200 ng; freshly
prepared 10 according to the procedure of Cava et aT., J. Og. Chem 1969,
34, 2665). The reaction mxture is refluxed for two days (48 hours) after
which time the solutionis diluted with DVMSO (2 m) and purified by
preparative HPLC. The product fractions are concentrated in vacuo and

chr omat ogr apRER%Z# W0 over silica with cycl ohexane and ECREPIAEPEe as
eluent. 15 Yield: 92 ng (35%of th.) M5 (ESIpos): mz = 431 (MtH)+ HPLC
(nmethod 4) = 4.63 min "H NV (300 M1z, ¥O-d6): b = 8.76 (s, 1H), 8.36 (d,
1H), 8.16-8.00 (m 2H), 7.83-7-74 (m 2H), 7.75-7.58 (m 2H); 5.47 (d, 1H),
4.03 (quartet, 2H), 2.06 (s, 3H), 20 1.08 (t, 3H ppm WD 2004/024700

PCT/ EP2003100952 - Exanple 25
4 {5- (II—I—Imdaz-ozgg—%carbonyl) 6- et hyl - 2- oxo- 1-[ 3-(trifl uoromet hyl ) phenyl ] -

, 2, 3, 4- t et r ahpda@yAdpynéthyldi-@aydyhispResT)-6-Erietts -2 GNo Q-B ¥R rddhdhyl)pBe@ SOl Uti on
of 501 nmg (1.25 nmol dﬂy? t??he cor)r(poundlgg% Exgﬁpl e 11 [:3?1( 5 nil rijQe

di met hyI f or mamiyéel %13& twaé@roéemdmcasbmfbte) N, N- car bonyl di i m dazol e. After

CN
r\Cj\/\ I

X o7 M
o H,C” N/KO

45.1 mg (0.1 mmol) of the compound of Example 25 are added to 0.5 ml 2-(4-
pyridinyl)ethanol. The reaétion mixture is stirred at approx. 100°C for 1 hour. After
cooling the reaction mixture is purified by preparative HPLC (column: Agilent

10 Zorbax Extend C18 20 mm x 50 mimn, 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, & min 10% A, wavelength: 220 nm; injection volume:
approx. 500 ul; number of injections: 1). The product containing fractions are com-
bined and concentrated in vacuo.

15 Yield: 17 mg (33.5% of th.)
MS (ED: 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 (d, 1H), 7.65 (tr 2H), 7.8 (m, 3H), 8.35 (d, 1H),
8.4 (d, 2H) ppm.

20



allowing the reaction mxture to stand overni ght, the solvent is evaporated
off in 10 vacuo. The-residue i's taken up in ethyl acetate and washed with
wat er and brine. After drying with magnesium sulfate the solvent is
evaporated off in vacuo. Yield: 500 ng (88.6%of th.) M (El): mlz = 452
(MtH)' "H NWR (200 MHz, DMsO-d5): 5 = 1.40 (d, 3H), 5.5 (d, 1H), 7.0 (s, 1H),

7.55-8.0  15uamoo@ksoo8. 4 (s, 1H), 8.45 (d, IH) ppm VIO 2p0ALPRI RS
PCT/ EP2003/ 009525 63 Exanple 26 2-Hydroxyet hyl

4- (4- cyanophenyl ) - 6- met hyl - 2- oxo-1-[3-(trifl uoronet hyl)phenyl] -

1,2, 3, 4-tetirahydro-5-pyrinidi necarboxyl até- CN O 7 HO-~ O NH H3C NAO
bzz,"CF 3 5 45.1 ng (0..1 muol) of the conpound of Exanple 25 are added to
0.5 mM ethylene glycol. The reaction mxture is stirred at approx. 100C for

1 hour. After cBgdmplg29he reaction mixture is purified by .preparative HPLC
(colum: Agilent Zorbax Extend 10 C18 20 mm x 50 nun, 5 m solvent A
acetonitrile, sbl&Bridimlefdiy d{4-cymophenybricmethyl-2-oxo-1-{3-(trifluoromethyl)phen-

y1]-1,2,3 4-tetrahydro-5-pyrimidinecarboxylate

=~ 07 T
. H,C N/KO

S - | > CF,

45.1 mg (0.1 mmol) of the compound qf 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 ‘re-aqtion 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. ammonia; gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min
90% A, 7.1 min 10% A, 8 min 10% A; wavelength: 220 nm; injection volume:
approx. 500 pl; number of injections: 1). The product containing fractions are com-
biﬁed and concentrated in vaéuo. | '

15 Yield: 22 mg (43.4% of th.)
MS (BD): m/z = 507 (M+H)" N
'"H-NMR (300 MHz, DMSO-dg): & = 2.0 (d, 3H), 3.0 (tr, 2H), 4.4 (1, 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



ammoni a; gradient: 0 mn 10% A 2 mn 10% A 6 mn 90%A 7 mn 90%A 7.1
mn 10% A, 8 mn 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: 22 ng (49.4%of th.) M (E): mz = 446
-(MtH)' ' H NVR (300 MHz, DMSO-d6): S : 2.05 (d, 3H), 3:5 (quartet, 2H)

3.95-4. 15 w9 20042R97004. 75 (tr, 1H), 5.45 (d, 111), 7.55F%¢T 2”@1”(909’?151), 7.75 (d,
1H), 7.85 (d, 2H), 8.35 (d, 1H) ppm 20 WD 20041024700 PCTI EP200 3/0 09 3 25
64 Exanmple 27 2-(Di net hyl am no) et hyl

4- (4- cyanophenyl ) - 6- net hyl - 2- oxo- 1-[ 3- -(tl’lf| uor orret hyl ) -
phenyl)-1, 2, 3, 4-tetrahydro-5-pyri m di necarboxylate CN CH3 O H3C~N, ~~O NH

HBC NOS5 GLCF3 .45 1 ng (0.1 nmol) of the conpound of Exanple 25 are added
to 0.5 mM 2- | am no) et hanol. The reaction mxture is stirred at

appr ox. 100CaL@i0xb. N1g ohdugl)teﬁfglﬁ‘?@kyaﬂgpﬁeﬁﬁ) Te&aeh 1910 K W dnhstoPuri fied by

preparative H C ( co
:methyl)phenyl]-1,2,3,4- tetrahydro 5-pyrimidinecarboxylate

CN

@)
.

HC N 70

. 3
I

i NH

5 . , ] . ' CFS

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 pl; number of injections: 1). The product containing fractions
are comnbined and concentrated in vacuo.

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



10 Zorbax Extend C18 20 mmx 50 mm 5 m solvent A: acetonitrile, solvent B:
water + 0.1%conc. ammonia; gradient: 0 mn 10%A 2 mn 10% A, 6 mn 90% A,
7 mn 90%A, 7.1 mn 10%A 8 mn 10% A, wavel ength: 220 run; injection

vol ume: approx. 500 Al; nunber of injections: 1). The product containing
fractions are conbined and concentrated in vacuo. 15 Yield: 24 ng (50. 8% of
th.) M5 (El )womimaozmmdir3 (MH)' ' H NVR (300 MHz, DMBO- d6) pcrpdsMpsid. 3H) .
2.1 (s, 6H, 2.4 (m 2H, 4.1 (m 2H, 5.35 (d, 1H, 7.55 (d 1H), 7.6 (d,
2H), 7.7 (m 2H), 7.8 (d, 1H, 7.85 (d, ZI—Q. 8.35 (d, 11-1) ppm 20 WO
2004/ 024700 PCT/ FP2003/ 009525 65- Exa'rrpl'egZB 2-(4-Pyri dinyl)ethyl '

4- (4-cyanophenyl } 6- net hyl -2-0 x0-1-[3-(trifluoronethyl)phen-

yl]-1, 2,3, 4-t etrahydro-5-pyrinidinecarboxylate CN N- O QO A_H3C NO ~| \
Exaniple : Structure Starting Yield | R, [min] Mass
No. . . materials [%] | (method) | [M+H]*
CN

o Example 1;
31 ethyl g5 401 (1) 516

bromoacetate

B

Example 1;

3 cyclopropane- | 79 | 4.09(1) 498
carbonyl chloride

Example 1;
33 15 | 4.28(2) 458

bromoethane

CN
Q i ) Example 1; :
~~
34 H,c™ 0 l /'L "(/\l 4-morpholine- | 97 | 3.97(2) 543
6]
HC™ 'N° "0 carbonyl chleride
CL%




5 CF3 45.1 ng (0.1 mmol ) of the conpound of Exanple 25 are added to 0.5 m

2-(4- pyridinyl)ethanol.

1 hour. After

The reaction mxture is stirred at approx.

100C for

‘ cooling the reaction mxture is purified by preparative HPLC
(colum: Agilent 10 Zorbax Extend C18 20 mmx 50 nm 5 m sol vent A

acetonitrile, solvent B: water + 0.1%conc. anmonia; gradient: 0 mn 10% A
2 mn 10% AYOB0OWOIIT@0% A, 7 min 90%A, 7.1 min 10% A, BCFEPH0{G8A,
wavel engt h: 220 am injection volunme: approx. 500 |; nunber of injections:
1) . The product containing fractions arggcom bined and concentrated in
vacuo. 15 Yiel d: 17ng(33 5% of th.) I\/§(ED mz = 507 (MtH' "H NWR (300
MHz, DMSO-d5): 3 = (d 3H), 2.9 (tr 2H), 43 (* S, 21), 5 25 (d 1H),
7.15 (d, 2H), =45 ,_..,, F—o—{-e—H—F—65 .35 (d,
1H), 8.4 (d|BP%Iom 20 W5"SH®41024700| P 0_0’”%8?3‘ ig['&“‘ ;%%a bl e 29
2- (2- Pyridi nyl )Net Hyl 4- (4 cyanophenyl ) - 61 membtyiiais? - gx (#4114 (fig@hod) [M+HT
-(trifluoronmgthyl)ghen- yl]-1,2, 3 ,4-tetfahydro- 5-[pyrim di necparboxyllate CN
"N OONMNH CN
Example 1,
dimethy!- 523
35 98 | 4.00(2) | -
carbamic [M+Nal*
chioride
Example 1;
methyl ' '
, 96 | 4.10(2) 488
36 chlorido- .
‘czu'bonate
Example 1;
37 58 | 459(2) 520
benzytbromide :
CN
.0 o Exampile 1;
CH 1
38 HC o i N)K/ ? propenoy a3 | 4420) | 486
’ /J§ chloride
H,C” N7 0
@a




HBC NO CF3 5 45.1 ng (0.1 mml) of the conpound of Exanple 25 are added to
0.5 mM 2-(2- pyridinyl)ethanol. The reaction mxture is stirred at approx.
100C for 1 hour. After <cooling the reaction mxture is purified by
preparative HPLC (columm: Agilent 10 Zorbax Extend C18 20 nmx 50 mm 5 gm
solvent A: acetonitrile, solvent B: water + 0.1% cone. amoni a; gradient: O
mn 10% A, 2W@ 200499504, 6 nmin 90% A, 7 min 90%A, 7.1 mBCTIB00B2N n 10%
A, wavel ength: 220 nm injection volune: approx. 500 |; nunber of
injections: 1). The product containing frg&tl ons are com bined and
concentrated in vacuo. 15 Yield: 22 ng (43.4%of th.) M (EI) mz = 507
(MtH) " "H NWMR (300 MHz, DMBO-d6): 8 = 2.0 (d, 3H) 30(tr 2H), 44(tr
2H), 5.25 (d, tH—F215-F 252+ 3—F4{(4d L Bay. 75
(m 3H, 7.8 ([F=3| 8. 3 (STUHES, 8 45 (|d, ﬁfﬂ)“%pm 55 V\E[?&Md‘é%’roa
PCT1EP200310095280. - p7- Exanpl e 30 2-(2- Oxq-| mapeyiakol | dea)y| (metdbd)y| [M+H]*

4- (4- cyanophenyl ) - 6- pet hyl - 2- oxo-1-[ 3-(tri f|l uor o- _

, met hyl ) phenyl [-1,Z, B, 4-Tetralprdr o- 5- pyr1 m|di necar boxyl ate| CN

Example 1;

2-methoxyethyl
39 95 4.12(2) 532

chiorido-~

carbonate

Example 1;
isopropyl
40 chlorido- 67 4.55(2) . 500

carbonate

Example 1;
41 diethylcarbamic 18 4.25(2) 529

chloride

Example 1;
_.CH, methyl (methyl-
42 HC O | N o sulfonyl)- . 40 4.10(2) 565

o 3 carbamic

@ chloride
CF




0 CO NONH HICNO5\ CF3 .45.1 ng (0.1 mmol ) of the conmpound of Exanple 25
are added to 0.5 m 1-(2- hydroxyethyl)-2-pyrrolidinone. The reaction m xture
is stirred at approx. 100C for I hour. After cooling the reaction m xture is
purified by preparative HPLC (colum: 10 Agilent Zorbax Extend C18 20 nmm x 50
mm 5 m solvent A: acetonitrile, solvent B: water + 0.1% conc. ammpni a;
gradi ent: Owo mod%08, 2 min 10% A 6 mn 90% A, 7 m nPEREPNIMIRSm n 10% A,
8 mn 10% A, wavel ength: 220 My; injection volunme: approx. 500 |; nunber of
injections: 1). The product containing f§acti ons are conbined and
concentrated in vacuo. 15 Yield: 25 nyg '(4]8'. 8%of th.) M (EE): mz = 513
(MtE1l) 'H- NWMR (300 MHz, DMSO-d6): 5 = 1.8 (quintet, 2H), 2.0 (d, 31-1), 2.1
(tr, 2H), 3.2 (tr 2H) 3 4 (tr 2H) 4. Q-4 2 (m 2 -35 (d,_1H) _7.55

(d, 1H), 7.6 (BEmBH), 7.7 ((FucBH), 7.8 (d, SEe 7. pved,| Bilpinl 5 Magd, | 1H)
ppm 20 In anpl @gy to the procedures for Examateass 14+ 1] |tdaenmdopl lpawing
conmpounds are| preppared: WO 2004/ 024700 PCT/ EP2003/0p952 -68 ¢
Example 1;
2-bromo- .
43 54 31.7(3) 487
acetamide; _
2.5 equiv. NaH
CF,
CN
Example 1;
2-bromoacetic
44 acid, 67 38 (%) 488
| 2.5 equiv. Nall
CN
Example 1;
9 ‘ NH 2-bromo-
45 H,C7 0 l J:\/ ? ethanamine | 28 | 29(2) | 473
H,C” N7 70 hydrobromide;
©\ 2.5 equiv. NaH
CF, . '
CN
Example 1;
o
2-(chloro-
. /\ N\
46 HCT 0T /L/Ij methyDpyridine | 37 | 40(3) | 521
H,C® "N 70 7 hydrochloride; :
@ 2.5 equiv. NaH '
CF, -




Exanple Structure Starting Yield RL [mn] Mass No. materials [9% (nethod)

[ Mt11]' CN O\ Exanple 1; OvCH3 31 H3C ON ~ ethyl 85 4.01 (1) 516 HNC ~ O
bronpacetate ,I \ CF3 CN O Exanple 1; H3C O N cycl opropane- 79 4.09 (1) 498
32 H3C NI C carbonyl chloride 61CF3 CN 0 33 H3C Ol N 1-11 CH3 Exanple 1; 15

4.28 (2) 458 bronoethane HNC CF3 CN
WO 2004/024700 PCT/EP2003/009525

-72-

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

CN

Example 1;
N-{2-bromo-
' ethyD)-N,N-
47 82 298 (2 529
diethylamine @ .

hydrobromide; -

2.5 equiv. NaH

Example 1;
, 2-br§mo-N-
43 Comethyl | 65 | 3.70(2) | 501
acetamnide; : ' -

2.5 equiv, NaH |

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

49

. Example ;
4-(chloro-

N
= L.
50 HC O , m methyl)pyridine | 21 | 347(2) 521
H,C o ¥

hydrochloride;

3
@ 2.5 equiv. NaH
CF




Y1- 0'~l Exanple 1; 34 H3CON' "~Nm 4-norpholine- 97 3.97 (2) 543 H3N~0 ~0 O
carbonyl chloride CF3 WD 2004/ 024700 PCT/ EP20031009525 -69 - Exanple
Structure Starting Yield RL [mn] Mass No. materials [9% (method) [ MtH]'

| OO0 Exanple 1; 35 H3C O NI N CH3 dinethyl- 98 4.00(2) 523 ' H C NO CH3
carbam c [ M+ ' 3 chloride CF3 CN O Exanple 1; H3C Ol N OCH3 net hyl 96
4.10(2) 488 367H1%8f%do Hac carbonate PCT/EP2003/009525

-73 -

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

Example 1,
2-(brome-
methyl)-1H-
6 | 297(2) 510

51 - imidazole

hydrobromide;
2.5 equiv. NaH

Example 1;
3-(chloro-

52 .
methyl)-1,2,4-

37 4.0(3) 469

oxadiazole

Example 1;

s 2-bromo-N-(2- :
91 | 3.77(2) | 545

methoxyethyl)-
acetamide

CN



CF3 N O\ Exanple 1; 37 HCO I NI \ 58 4.59 (2) 520 benzylbromde H3C N O
CF3 CN O\ O Exanple 1; CH3 propanoyl 38 HO N 43 4.42 (2) 436 «chloride
H3C N O 6CF3 WD 20041024700 PCT/ EP2003/ 009525 -70 Exanple Structure Starting

Yield RR, [mn] Mass .No. materials [% (nmethod) [MtHL' CN O 10l Exanple 1;
39 H3C O N 2-nethoxyethyl 0 CH3 95 4.12(2) 532
WO 2004/024700 PCT/EP2003/009523

~74 -

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

prepared:
Example Structure Starting materials | Yield | R, [min] Mass
No. %] method) | [M+H]"
( (M+H]
- CN
N-[3-(trifluoro-
0 methyl)phenyl}-ures;
H,C. 4-cyano- )
54 0 l NH ' 79 3.68(2) 416
,g benzaldehyde;, '
HC” N7 To :
methyl
: 3-oxobutanoate
CF,
N
‘ N-[3-(trifluoro-
o ) methyl)phenyl]-urea; e
4-cyéno-
55 (7/\0 | /lt epaldehod, 58 | 409(2) | 456
i enzaldehyde; '
HLT N7 o
cyclopropylmethy]
3-oxobutanoate
CF,
CN
N-[3-(gifluoro-
CH. O methyl)phenyl}-urea;
3
: ' 4-cyano-
56 HL™ 0 | N Y 85 | 4.03(2) 444
P benzaldehyde;
H,e” N7 Y0 '
: isopropyl
3-oxobutanoate
CF,




H3C Nl ~Ic chlorido carbonate CF3 CN Exanple 1; O isopropyl CH3 40 H3C O
chlorido- 67 4.55 (2) 500 H3C NI O CH3 carbonate CF3 CN O 0 Exanple 1; 41
H3C-0 I N N*.CH3 diethylcarbamc 18 4.25 (2) 529 H3C ~I CH3 chloride CF3 CN

Exanple |; 0 IO CH3 nethyl (methyl 42 H3C 0 N N O sulfonyl)- 40 4.10 (2) 1
565 H3C N CI-{% GaL Bgm c chloride CF3 WO 2004/024700 PCT/ EP2003/ 009525
O 4/024700 PCT/EP2003/009525
-75 -
Example Structure . Starting materials | Yield | R, [min] Mass
No. | [%] | (method). | M+H]*
CN ‘ V
N-[3-(trifluoro-
methyl)phenyl]-urea;
CH, O :
0 \’H\ 4-cyano- .
57 H,C T 0 | i‘i benzaldehyde; 13 3.82(2) 488
H, L N° 70 {1R)-2-methoxy-1-
@\ methyl-2-oxo-ethyl 3-
' CF, oxobutanoate ,
CN
N-[3~{trifluoro-
methyl)phenyl]-urea;
' H,C. 4-cyano- -
58 . NH
HC . 9 13222 429
3 HC™ N /&O : benzaldehyde;
A N,N-dimethyl-3-
oxcbutanarnide
CF, '
Example 59

Ethy] 4-(4-cyanopheny1)-6-methy1-3-[2-(4-moi-pholinyl)—?.-oxoethyl]—2—oxo-1-[3-(m'-
5 fluoromethyl)phenyl]-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate '




-71 Exanple Structure Starting Yield R (mn) Mass No. materials [%
(method) [M+tH]' OCN Exanple 1; - NH2 2-bronp 43 HaC 0 54 3.7(3) 487 O
acetam de; HaC 2.5 equiv. NaH CF3 CN Exanple 1; 2-brompacetic 44 HaCO N
(OH acid; 67 3.9(3) 468 HBC N OO 2.5 equiv. NaH CFa ON Exanple 1; O
2-brono- 2, NHa 45 H3C O N ethanam ne 28 2.9 (2) 473

WO 2004/024700 : PCT/EP2003/009525

76

"80 mg (0.16 mmol) of Example 44 are dissolved in 2 m! dimethylformamide, 16 mg
(0.18 mmol) morpholine, 24 mg (0.18 mmol) 1-hydroxy-1H-benzotriazole hydrate
and 20 mg (0.16 mmol). 4-dimethylaminopyridine are added. The reaction mixture is
stirred at 0°C, then 35 mg (0.18 mmol) 1-(3-dimethylamjnopropyl)%—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 organic phase
is dried over sodium sulfate and evaporated to dryness in vacuo. If necessary, the

‘product is further purified by column chromatography or preparative HPLC.
Yield: 78 mg (85%)

10 'H-NMR (300 MHz, DMSO-dg): & = 1.1 (¢, 3H); 2.0 (s, 3H); 3.4 (m, 4H); 3.6 (m,
4H); 3.7 (d, 1H); 4.1 (m, 2H); 4.5 (d, 1H); 5.5 (s, 1H); 7.6 (m, SH); 7.8 (m, 1H); 7.9
(m, 2H) ppm. '

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



H3C N-~110 hydrobrom de; 2.5 equiv. NaH / CFa ON Exanple 1; O N 2-(cbloro
46 H3C O | nethyl)pyridine 37 4.0 (3) 521 H3C N O hydrochloride; 2.5 equiv.
NaH Cra WD 2004/ 024700 PCT/ EP20031 009525 -72 Exanple Structure Starting

Yield RR, [mn] Mass No. materials [% (method) [M+A]' CN Exanmple 1; (/CH3
N-(2-bromo- 0 1 47 H3CO N~~N~CH3 ethyl)-N,N 62 2.98 (2) 579 H3C N-O
di et hyl am newoydoohsmoi de; | / 2.5 equiv. NaH PCT/EP2003/009525
-77-
Example Structure Starting Yield R, [min] Mass
No. materials [%} | (method) |[M+H]'
Example 44;
60 - N-methyl- 90 2.93(2) 570
piperazine
, Example 44;
: ‘ HC HN N-(2-amino- ’ |
61 \f(\ ethy)NN- | 87 | 293(2) | ss8
dimethy]- ‘
amine
CF
N ' ‘
?Ha 0 . Example44;
~N AN dirnethyl- :
62 H,C \([jf\jf\ T o7 Ten, i 83 | 384(2) | 515
T O7 N7 TeH, i
(2 M in THF)
CF,

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

5 prepared:



CF3 CN ~- Exanple 1;

501 H3C N O acetami de; '2.5 equiv.
~N net hyl ) pyridine 15 3.68 (2) 521 H3C N 0 hydrochl ori de;
0 4-(chloro so H3C*"O N net hyl)pyridine 21

H3C*O NL~ |
equiv. NaH |
3.47 (2) 521

| CF3

WO 2004/024700

CN Exampl e 1;

0O H 2-bromo-N- 48 H3CO |
NaH CF3 CN Exanple 1;

N O N-CH3 net hyl -

65 3.70 (2)
0 3-(cbhioro- 49

PCT/EP2003/009525

Example
No.

Structure

Starting

materials

Yield
(%]

R [min]
(method)

Mass
[M+H]*

63

N-[3-(trifluoro-
methylyphenyl)-
urea;
4-cyano-
benzaldehyde;
1-(3-methyl-
1,2,4-oxadiazol-

5-yl)acetone

3.80 (3)

440

64

N-[3-(trifluoro-
methyl)phenyl]-
ﬁrea;
4-cyano-
benzaldehyde;
1-1,3-benzo-
thiazol-2-yl)-

acetone

23

4.42(2)

491

65

N-[3-(trifluoro-
methyl)phenyl]-
urea;
4-cyano-
benzaldehyde;
5-methyl-2,4-

hexanedione

33

43 (1)

428

66

N-[3-(tnfluoro-

" methyl)phenyl]-

urea;
4-cyano-
benzaldehyde;
1-methoxy-2,4-

pentanedione

3.47 (2)

430




| ~iNH3C N O hydrochloride; 2.5 equiv. NaN CF3 WO 2004/ 024700
PCT/ EP2003/ 009525 -73 Exanple Structure Starting Yield R, (mn] Mass

materials (%4 (nmethod) [MtH+ CN Exanple 1; 0O 2-(bronmo- N nethyl)-1H 51 H3C
O CN , Nirrdazole 6 2.97 (2) 510 3 hydrobrom de; 2.5 equiv.

NaH CF3 CN

0 Exanple 1; 52 H3C-O NCN 3-(chlom 37 4.0 (3) 469 nethyl)-1,2,4 H3C N p
PCT/EP2003/009525

WO 2004/024700

-79 -

| Example Structure Starting

No. . materials

Yield
(%)

R, [min}
(method)

Mass
(v+H]

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

butanedione

13

370 (2)'

452

68 1 N-[3-(trifluoro-
| metaylphenyl)-
urea;
4-cyano-
benzaldehyde;
l-phenyl-1,3-

butanedionc .

14

4.03 (2)

462

63 CN N-[3-(trifluoro-
methyl)phenyl]-
0 0 urea;
4-cyano-
/K benzaldehydz;

. .
1,1,1-triflucro-
. | 2,4-pentanedione
CF

39(3)

454




oxadiazole CF3 CN O ~ H Exanmple 1; 53 HCO NO yN~~O CH 2-brono-N-(2 H3C
N ' O nethoxyethyl)- 91 3.77(2) 545 acetamde CF, WD 2004/0 24 7 00

PCT/ EP2003/ 009525 -74 I n analogy to the procedures for Exanples 6-8, the
foll owi ng conpounds are prepared: Exanple Structure Starti ng materials Yield
R, [mini Mass No. (%4 (method) [M:H©~ CN N-[3 (trifluoro- O

met hyI ) phenydly 66700 H30 4-cyano 54 O NH 79 3,68(2) 416 paefsal:AeRyse; H3C
N O net hyl

- 80 -

Example 70 ,
4-(4-Cya.nophenyl)—6-m¢thyl—2-oxo-1-[3-(uiﬂuoromcthy1)ph§ny1] 1,2,3,4-tetrahydro-
5-pyrimidinecarboxamide

CN

200 mg (0.5 mmol) of Example 11 are dissolved in 5 mi 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 (2.3 mmol) ammonia (as 0.5 M solution in
dioxane) are added. The reaction mixture is stirred at room temperature for 1 hour,
then water and ethyl acetate are added. The organic phase is dried over sodium

sulfate and evaporated to dryness in vacuo. The product is further i)uriﬁed by -
15 preparative HPLC.

Yield: 55 mg (28% of th.)
'"H-NMR (200 MHz, DMSO-dg): & = 1.8 (s, 3H); 5.4 (d, 1H); 7.2 (br. s, 1H); 7.4 (br.
5, 1H); 7.6 (m, 5H); 7.7 (m, 1H); 7.9 (m, 2H); 8.1 (d, 1H) ppm.



3-oxobutanoate CF3 CN N-[3-(trifluoro- O nethyl)phenyl]-urea; 4-cyano 55 ~O
NH 58 4.09 (2) 456 benzal dehyde; H3C N 60 cycl opropyl net hyl 3-oxobut anoat e
CF, CN J N[3-(trifluoro- ICH3 O nethyl)phenyl]-urea; 4-cyano- 56 HNC O |

NH 85 4.03 (2) 444 benzal dehyde; H3C N O isopropyl 3-oxobutanoate 61CF3
WD 2004/ 024700 PCT/ EP2003/ 009525

WO 2004/024700 PCT/EP2003/009525
-81-
Example 71

(+)-4-(4-Cyanophenyl)-6-methyl-2-oxo-1-[3~(trifluoromethyl)phenyl]-1,2,3 A-tetra-
hydro-5-pyrimidinecarboxylic acid

CN
o)
HNT Y ToH
O)\N CH,
5 CF,

The enantiomers of Example 11 are separated by preparative HPLC on a chiral i)hase

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

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

IHNMR (300 MHz, DMSO-dg): = 2.0 (s, 3H); 5.4 (d, 1H); 7.6 (m, 1H); 7.6 (m,

2H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 3H); 8.3 (d, 1H); 12.5 (s, 1H) ppm.

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



-75 Exanple Structure Starting materials Yield R [mn] Mass No. [%
(method) 1M+H' OCN N-[3-(trifluoro- nethyl)phenyl]-urea; CH3 0 O 4-cyano-
57 H3C 0 O NH beuzal debyde; 73 3.82 (2) 488 H3Ct Ac (1R)-2-nmethoxy-1I-

met hyl - 2- oxo- et hyl 3- CF3 oxobutanoate CN/ I N[3-(trifluoro- O

met hyl ) phenyl ]-urea; 58 H3C,N NH 4-cyano HC 9 3.22 (2) 429 3

benzal dehydev'vo WD\ di et hyl - 3- oxobutanam de CF3 Exag@:09009525
-82.
Example 72

(+)-2-Hydroxyethyl 4-(4-cyanophenyl)-6-methyl-2-oxo-1-[3-(triflucromethyl)-
phenyl}-1,2,3 4-tetrahydro-5-pyrimidinecarboxylate

CN
0
H
o0 | NH
H,e” N0
S CF,

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 1.11m]
(15.7 mmol) 2-bromoethanol, the reaction mixture js 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 m! methano! and
purified by preparative HPLC (cblumn: Nucleosil 100-5 C 18 Nautilus, 20 x 50 mm,
5 pm; solvent A: acetonitrile, solvent B: water + 0.3% formic acid, gradient: 0 min

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 pl, number of injections: 18). The
product containing fractions are combined and lyophilized.

Yield: 1290 mg (74.5% of th.)
MS (E): m/z = 446 (M+H)* ,

20 'H-NMR (300 MHz, DMSO-d¢): & = 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, SH); 7.75 (d, 1H); 7.85 (4, 2H); 8.35
(d, 1H) ppm. |
[a]?® = +14.3° (A = 589 nm, methanol, ¢ = 455 mg / 100 m).



Et hyl

4- (4- cyanophenyl ) - 6- net hyl - 3-[ 2- (4- noi phol i nyl ) - 2- oxoet hyl ] - 2- oxo-1- (3-(tri -
5 fluoronet hyl)phenyl]-1, 2, 3, 4-tetrahydro-5-pyrimdi necarboxylate CN 01 0
N-f "~N O'CH3 O ON CH3 CF3 WD 20041024700 PCT/ EP2003/ 009525 -76 '80 ngy
(0.16 mol ) of Exanple 44 are dissolved in 2 m dinethyl formam de, 16 ng
(0.18 nmol ) w@swbedtgee, 24 nmg (0.18 mmol) 1-hydroxy-| H berzotoisagske hydrate
and 20 ng (0.16 nmol) 4-di et hyl am nopyri di ne are added. The reaction m xture
is stirred at 0C, then 35 ng (0. 18 nnnl% 1- (3-di net hyl am nopropyl)-3-ethyl 5
carbodii m de hydrochloride are added. The reaction mixture is stirred at room
tenperature for 18 hours, then water and ethyl acetate are added. The organic
phase is dried over sodi um sul fate and evaporated to dryness in vacuo. |If
necessary, theEX3BR8J3t is further purified by col um chronatography or

?:EDgLDatI \2/eoH(P g% fﬁ)b@l'g'ﬂ&?yl%i&f’%@(é“%&(c’rkkt%h(ﬁ@?%%‘* te?%‘% 1 (m 21])
4.5 (d, 1H); SpidfidinyBH)-pyrdifiecerponifit; 7.8 (m 1H); 7.9 "(m 2H ppm In

anal ogy to the procedure for Exanple 59, the follow ng conpounds are
prepared:-

To a stirred solution of Example 34 (75 mg, 0.57 mmol) in tetrahydrofuran (5 ml) is

given 2,4-pentandione (57 mg, 0.57 ‘mmol), N-[3-(trifluoromethyl)phenyljurea

(116 mg, 0.57 mmol) and polyphosphoric acid ethyl ester (200 mg) [freshly prepared
10 according to the procedure of Cava ef al, J. Org. Chem. 34, 2665 (1969)]. The

reaction mixture is refluxed for 24 hours after which time the solution is diluted with

DMSO (2 ml) and purified by preparative HPLC.

Yield: 101 mg (44% of th.) ,

" '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.



WO 2004/ 024700 PCT/ EP2003/ 009525 -77 Exanple Structure Starting Yield R
[mMmn] Mass No. 1 nmaterials [9%9 (nethod) [MrH)' N H3C, ON O Exanple 44; p N
CH3 60 O Nnethyl- 90 2.93 (2) 570 0 A CH3 piperazine DN H CF3 CN H3C
Exanple 44; p N2-amno- H3C HN 61 N O CH3 ethyl)-N,N 87 2.93(2) 558 OO
N CH3 dimethyl / | amne CF3 CN CH3 0 Exanpl e 44;

WO 2004/024700 PCT/EP2003/009525

-84 -

Example 74
(+)-5‘- {5-Acetyl-6-methyl-2-0x0-1-[3-(trifluoromethyl)phenyl]-1,2,3 4-tetrahydro-4-
pyrimidinyl}-2-pyridinecarbonitrile ' |

CF,

The enantiomers of Example 13 are separated by preparative HPLC on a chiral phase
[cdlumn KBD 8361 (chiral silica gel selector based on mo‘nomer N-methacryloyl-L-
leucine-l-menthylamide, ¢/ EP-A-379 917), 250 mm x 20 mm, cluent: ethy] 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)" |
[2]®® = +25.1° (8 = 589 nm, methanol, ¢ = 505 mg / 100 ml).
15



N di nethyl 62 H3C- N O CH3 83 3.84(2) 515 0 amore ON CH3 (2 Min TEfF)

In analogy to the procedures for Exanples 6-8, the follow ng conpounds are
prepared: WO 2004/ 024700 PCT/ EP2003/ 009525
Yield R [mn]

N-(3-(trifluoro- 23 1SO (3) 440 nethyl)pheuyl] H3C Nurea; ~ 11 I NH

Mass No. materials (% (nethod) [Mtgl' 63 CN

4-cyano- N, Gvoi3Ge/d7doenzal dehyde; 1-(3-met hyl - 1, 2, 4- oxeli/BR2003/00GE3

5-yl ) acet one

10

15

20

-85-
Example 73

2-(2-Pyndinyl)methyl 4-(4-cyanophenyl)-6-methyl-2-o0xo-1-[3-(trifluoromethyl)-
phenyl]-1,2,3 4-tetrahydro-5-pyrimidinecarboxylate

CN
N e N/go

CF

3

To a solution of 40.1 mg (0.1 mmol) of the compound of Eiample 11in 0.4 ml dry

‘dimethylformamide 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
with water and extracted with dichloromethane. After drying with magnesium
sulfate, the solvent is evaporated off in vacuo. To the residue are added to 0.5 ml (2-
pyridinyl)methanol. The reaction mixture is stirred at approx. 100°C for 1 hour. After
cooling, the reaction mixture is purified by preparative HPLC (column: Nucleosil

100-5 C 18 Nautilus 20 mm x 50 mm, 5 pm, solvent A: acetonitrile, solvent B: water

~ +0.1% formic acid; gradient: 0 min'10% A, 2 min 10% A, 6 min 90% A, 7 min 90%

A, 7.1 min 10% A, 8 min 10% A; flow rate 25 ml/min; wavelength: 220 nm;

injection volume: approx. 550 pl; number of injections: 1). The product containing
fractions are combined and concentrated in vacuo.

Yield: 17 mg (34.5% of th.)

MS (ED): m/z = 493 (M+H)"

"H-NMR (300 MHz, DMSO-d¢): § = 2.1 (d, 3H); 5.15 (dd, 2H); 5.45 (4, 1H); 7.05
(4, 1H); 7.3 (dd, 1H); 7.5-7.85 (m, 9H); 8.35 (d, 1H); 8.5 (d, 2H) pprm. |

-78 Exanple Structure Starting

CF3
5



64 CN N-(3-(trifluoro- 23 4.42 (2) 4991 nethyl)phenyl] urea; S NH 4-cyaco-
N H3C N O benzal dehyde; \ 1-(1, 3-benzo- thiazol-2-yl)- CF3 acetone 65 CN

N-(3-(trifluoro- 33 4.3(1) 428 nethyl)phenyl] O urea; H3C NH 4-cyano- H3C
benzal dehyde; H3C N~O0 O 61f, 5-nmethyl-2,4- | hexanedi one CF3

WO 2004/024700 PCT/EP2003/009525

- 86 -

Example 76
2-(3-Pyridinyl)ethy! 4-(4-cyanophenyl)-6-methyl-2-oxo-1-[3-(tnfluoromethyl)-
phenyl]-1,2,3 ,4-tetrahydro-5-,pyﬁmidinccarboxylate '

| CN
.~ ' 0
| :
h©\/\o | NH
H,C N/J§o

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 ethyldcctate. After drying with magnesium sulfate, the
solvent 1s evaporated off in vacuo. To the residue are added 185 mg (1.5 mmol) 2-(3-
pyndyl)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 mal 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 0% 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 (EL method 5): m/z = 507 (M+H)", Ry=3.19 min.



66 CN N-[3-(trifluoro- 3 3.47 (2) 430 nethyl)phenyi)- 0 urea; H3C O NH
4- cyano- H3C NO benzal dehyde; 1-nethoxy-2,4- pentanedione CF3 WO
2004/ 024709 PCT/ EP2003/ 009525 -79 Exanple Structure Starting Yield R,

Mass No. materials [9%4 (nethod) [M13]' 67 CN N[ 3-(hifluoro- 13 3.70 (2)

452 met hyl)phenyl] O urea; O NH 4-cyano- \ fHOC NO beuzal dehyde;
1- (2-furyl)-w03eosburenedi one CFS 68 CN N-[ 3-(bMioro- 14rPdFOR0§3209262
met hyl ) phenyl]. O urea; ' ‘

10

15

-87-

Example 77 |
4-(4-Cyanophenyl)-3 ,6-dimethyl-2-oxo-1-[3-(triflucromethyljphenyl]-1,2,3 4-
tetrahydro-5-pyrimidinecarboxylic acid

CN

CHs

~ HCTONTTo
, f CF,

4.1 g (9.25 mmol) of Example 14 are dissolved in 100 ml ethanol. To this solution
6.2 ml (27.6 mmol) of a solution of potassium hydroxide in water (25% by weight)
are added. The reaction mixture is allowed to stand at room temperature for 18 hours.
Then further 12.4 ml (55.2 mmol) of a solution of potassium hydroxide in water
(25% by weight) are added and the reaction mixture is stired for 2 hours. The
reaction mixture is diluted with water and extracted three times with ethyl acetate.
The aqueous phase is acidified with 1 N hydrochloric acid and extracted with ethyl

acetate. This last extract is dried over magnesium sulfate and evaporated off in

vacuo. The residue is purified by column chromatography on silica with cyclo-

hexane/ethyl acetate as eluent.

Yield: 1.5 g (39% of th.)

MS (EI): m/z = 416 (M+ED)"

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

[ m n]



al \' NH4-cyano ~H C N beuzal dehyde; 1-phenyl-1, 3- butanedione CF, 69 CN

N-[3-(tnfluoro- 5 3.9 (3) 454 nethyl)phenyi]- 0 urea; F3C NH 4-cyano- HNC NO
beuzal dehyde; 1,1,1-trilluoro- 2,4-pentancdione CF3 WD 20041024700
PCT/ EP20031009525 -80- Exanple 70 4-(4-Cyanoph enyl)-6-nethyl -2
-0x0-1-[3-(trifluoromethyl)phenyl]-1,2,3, 4-tetrahydro-
5- pyri m di neowo boxeaxrge CN O H2ZN NH H3C NO 5 CF3 PCT/EP2003/009525
-88 .-
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 Example 11; | 569 | 3.45(5) 493
3-pyridinyl-
methanol
=
|
N
79 | CN Example 11; | 61.1 | 3.38(5) | 459
‘ . 2-hydroxy- '
‘o acetamide?
H*kwf\o [ NH | '
: o BN |

80 CN Example 11; 80.9 3.5(5) 487
. 2-hydroxyethyl-
9H3 o (methyDform- '
H. N i
T \/\O I NH. amide
5 PN

81 CN Example 11; 56.2 3.44 (5) 487
_ 2-hydroxyethyl-
acetamide
e N
3 ~
jr 0 I NH ,
0 A




200 ng (0.5 mmol) of Exanple 11 are dissolved in 5 m tetrahydrofuran and 6
mg (0.05 mmol) 4-N, N-di net hyl arni nopyridine, 77 nmg (0.6 nmol)

N, N-di i sopropyl - ethylam ne and 115 ng (0.6 nmol)

benzotriazol -1 -yl oxy-tris(pyrrolidino)phos 10 phoni um hexaf| uor ophosphate are
added. The reaction mxture is stirred at room tenperature for 15 m nutes,
then 5 m (2v&z0mwpdsjooarmoni a (as 0.5 Msolution in di oxgRglp.dfsResgsded. The
reaction mxture is stirred at roomtenperature for 1 hour, then water and
ethyl acetate are added. The organic pha§§ is dried over sodium sulfate and
evaporated to dryness in vacuo. The product is further purified by 15
preparative HPLC. Yield: 55 ng (28%of th.) '"H NWR (200 Mz, DMSO-do): 8 =
1.8 (s, 3H; 5A4—+d—Hi)+72 (br s 11-1); 7 4 (br s, 1H): 7.6 (m 5H;
7.7 (m 1H); “%“@Ph 2H): 8. §tr{edre 1H) ppm | WOPtRK02 1024700 | RORINEA20084 009525
81 Exarrpl e 71 No ) materials [ﬂ/ol gmethoa) ¥ ]+

(+) - 4- (4- Cyangphgmyi—6—rret-hy—2 QP b [ 3t - uoropet-hy ,phpml[]hqf[z 3,4-te
tra- hydro-5-p)zim di necarboxylic fcid CN O E¥RPlOH: ON°EHB 287{SCH3 4%he
enanti onmers off Exanple 11 are se ted by| pr-eganai ve HPLC on g chiral phase

CH, o] imidazol-5-yl}-

b
N methanol

x

I
H,e” TN

D,
Q.

83 CN Example 11; 60.6 3.7(5) 496
2~(1H-pyrazol-
C,}J 1-yl)ethanol
\ Ne~ o l NH ‘
H,C N/k o)
¥
84 CN Example 11; 67.1 | 3.48(5) 497
2-(1H-1,2,4-
N/'\\.IT] 0 triazol-1-y1)-
\\./N\/\O | NH ethanol”
H,C” N’g o)
, a.
85 N

Example 11; 56.1 | 3.98(5) 488
2-hydroxyethyl

acetate




[ col um KBD 8361 (chiral

9

silica gel selector based on nononer
N- et hacryl oyl -L- | euci ne-I-nmenthylam de, cf. EP-A-379 917), 250 mm x 20 mm
el uent: ethyl acetate 10 -4 nethanol --+ ethyl acetate, flow 25 m/m n,
tenperature 23C, detection 254 nnj. 'HNWR (300 MHz, DVBO-d6): &= 2.0 (s,
3H); 5.4 (d, 1H; 7.6 (m 1H,; 7.6 (m 2H); 7.7 (m 1H); 7.8 (m 11-i); 7.
(m 3H); 8. 3wdhoodéMi00l2.5 (s, IH ppm [a]20 = +2.5 (2. 3 t hanol ,
c =505 ng / .100 rﬂ)o.o WO 2004/ 024700 PCT/ EP2003/ 009525 y%@é&g@;&ﬁ%ﬁ 72

(+)-2-Hydr oxye

phenyl )-1, 2, 3,4-tetrahydro-5 -pyrimdi necgpboxyl ate CN 0 /

t hyl

4- (4-cyanophenyl ) - 6-net hyl - 2- oxo-1-[3-(trifl uoronet hyl) -
HO,/0 H3C N O

CF3 5 Under argon, 1560 ng (3.89 mmol) of the conpound of Exanple 71 are
added to 19. 6~ - After addition of 1.095 m_ (7.86 mmol) triethylam ne
and 1.11 nil |[(E47Be ol ) 2- b¥owvet hanol , tlhe Stodeg | of Y] Brenin]S SMass 7 €d at
ca. 70C for 8 howmes.{ 10 After cooling, the reggtd@R M Xtyre, an at ed
in vacua. The .e"iﬁ—f}u s—taken—uUp- iﬁ et hyl acetat e mﬁ/‘aa.sﬁné:gm% tﬁﬁ\%t er.
After drying wtR magnesi um sul f at et he ar el PhasS4i6s| edporiat 6@ 1 h
vacuo. The resjdue is taken up in met hanolirRREH-
(IZH3 e} amino)-2-
,HaC’NY\O ] NH methyl-1-
HC CH, He™ N g propanol
y CF,
87 CN Example 11; | 548 | 2.86(5) | 487
3(dimethy}
] amino)propanol
H3C\’#/\/\O I NH
CH
N
<¥
88 CN Example 11; 562 | 2.86(5) 500
241-
O 0 pyrrolidinyl)-
N\/\O | NH ethanol
H,C NAO
89 CN | Example 77; 589 | 3.36(5) 522
2-(3-pyriduyl)-
= 0 ethanol
N { CH
0 | NTT?
H,C N/go
i “CF,




purified by preparative }{PLC (colum: Nucleosil 100-5 C 18 Nautilus, 20 x 50

mm 5 m solvent A acetonitrile, solvent B: water + 0.3% form c acid,

gradient: 0O min 15 10% A, 2 min 10%A, 6 mn 90%A, 7 mn 90%A, 7.1 mn 10%

A, 8 min 10% A, wavelength: 220 nm injection volune: ca. 500 |; nunber of

i nj ections: \1~8ﬂ) The product containing fractions are conbi ned and

| yophi | i zed. W3 80440247990 ng (74.5% of th.) M (El): m z rersbboios)s 20

"H NMR (300 MHz, DMSO-d6): 6 = 2.05 (d, 3H); 3.5 (quartett, 2H); 3.95-4.15

(m 2H); 4.75 (tr, 1H); 5.45 (d, 1H); 7.66-7.75 (m 5H); 7.75 (d, 1H); 7.85

(d, 2H; 8.35 (d, IH ppm [a)2 = +14.3 (?. = 589 nm nethanol, ¢ 455 ng /

100 m). WD 2004/ 024700 PCT1EP2003/00952% -83- Exanple 73 5-

{5- Acet yl - 6- nelifyhpi2f OXO- T - [ Jehatdudo T UOTOMTEtThy SNy 5523 4—+et+wahydr o- 4-

pyri m di nyl) -2-%‘% i necar borltF il e N N |0 PEE | N B RRD ] B6tHTo a
on”Of

90

stirred sol uti Exanpl e 3A (75 ng, 0.57 nwwateyial n té%ﬂaﬁyldho:murmﬂfq m )
I'S CN Example 77; | 619 | 3.64(5) | 507

(3-pyndinyl)-
o) methanol

91 Exarmple 77, 53.6 | 3.54(5) 473

2-hydroxy-

acetamideV

92 Example 77; | 546 | 3.68(5) | 501

2-hydroxyethyl-
_ (methy)form-

amide

23 Example 77, 66.6 358(5) . 501

2-hydroxyethyl-
acetammide -




given 2, 4-pentandi one (57 ng, 0.57 mmol), N-[3-(trifluoromethyl)phenyl]urea
(116 ng, 0.57 mml) 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 for 24 hours after which tinme the
solution is diluted with DWVMSO (2 ml) and purified by preparative HPLC

Yield: 101 nmy@2e¥ewfoot h.) ' H-NVR (200 MHz, DVBO d6): 8 =petRR05e003s); 2.24
(s, 3H; 5.54 (d, 1H); 7.52- 15 7.90 (m 4H); 8.08 (d, 2H); 8.50 (d, 11-1);
8.81 (s, 1H ppm. WD 2004/ 024700 PCT/ FP2Q@?1_009525 -84- Exanple 74 (+)-5-
{5- Acetyl - 6-nmet hyl - 2-oxo-1-[3-(trifluorométhyl)phenyl]-1, 2,3, 4-tetrahydro-4-
pyrimdinyl} -2-pyridinecarbonitrile CNN OHI I NH H3 CNO CF3 5 The
enanti oners of ~Exanpte—+3—are-separated-by preparative HPLC on a chiral phase
[ col utm KBD 835‘?@?5'% ral si Iiﬁ%“cgi‘éf sel ect of bSEHWEQN |POHGfdh (min] | Mass |
N-met hacryl oyl  L¥Nel euci ne- 1-nent hyl ani de, cf . seRerfs379 BA)7) (metidd) NMpr2g20 MM
el uent: ethyl pcgpare -

Example 77; 340 | 3.02(5) 510
(1-methyl-1H-
imidazol-5-yl)-

methano]”

95 ' CN Example 77; 61.5 | 3.91(3) 510
2-(1H-pyrazol-
1-yl)ethanol

9 Example 77; | 71.8 | 3.64 (3) 511
2-(1B-1,2,4-
triazol-1-yl)-
ethanol”

97

Example 77, | 53.2 | 4.12(5) 502
2-hydroxyethyl ‘

acetate




10 -4 met hanol

254 mu] .
1H); 6.02 (d, 1H);
(d, 1H) ppm Ms (ESI pos)

net hanol, ¢ 505

Exanpl e 75 2% szgqalonyl )i net hyl

-(tiifluoromethyl)-

-+ et hyl
"H NMR (300 MHz, CDC13):
7.29-7.50 (m 2H) ;
401 (MHH)®

acet at e,

mz
100 m).

flow 25 m/mn,
2.06 (s,

7.57-7.75 (m 3H);

(a]20 =+25.1 (5 =
15 WD 2004/ 024700 PCT/ EP2003/ 009525
4- (4- cyanophenyl ) - 6- met HylVEX26m /08925l - [ 3
phenyl ]-1, 2, 3, 4-t et rahydr o- 5- pyri m di necar boxyl at e

8

31-1);

589

3H) ;

nm

ONONH H3CN'1 O \ CF3 To a solution.gf.40.1 ng (0.1 mol) of the
conpound of Exanple 11 in 0.4 m dry dinethylformam de are added 48.6 ny

tenperature 23C, detection
2.35 (s,
7.83 (dd, 1H);

5.69 (d,

8.74

- 85-

CN 1\

he
2_

0.3 mmol) N, N-carbonyldiimdazole. After aI I ovm' ng the reaction mxture to
y 9
stand for one MWk le Ne T eact§ipd Xt ure—Tsdi{ tt-ed—10 v'g}_L wert ﬁand_T
: tartin
extracted with|dichl pronet hane. Aﬁ er drying wth fragh BTN ateess ¢
solvent is evaporg tej of f in vacuo. To the |regiathiels ar e [&dde@hethod) (. [B1+mf*
.98 | CN Example 77, | 259 | 3.02(5) | 516 |
2-(dimethyl-
CH, o amino)-2-
H,C’N 0 | N,CH3 methyl-1-
H.C CH
3 3 H,C N/K 0 propaunol
@C&
99 CN Example 77, | 54.6 | 2.98(5) 502
3-(dimethyl-
amino)propano]
100 Example 77; | 559 | 298(3) | 514
2-(1-
pyrrolidinyl)-
ethano]
101 Example 77, | 67.1 | 391(5) | 507
2-pyridinyl)-
methanol

) in this case the alcohol used is a solid and the reaction is conducted in the presence
of 0.4 ml DMF



pyridi nyl)nmet hanol. The reaction m xture is stirred at approx. 100C for 1

hour. After

cooling, the reaction mxture is purified by preparative BPLC

(colum: Nucleosil 100-5 C 18 Nautilus 20 mmx 50 nm 5 m solvent A

acetonitrile,

solvent B: water 15 + 0.1 %formc acid; gradient: O mn 10% A

2 mn 10%A 6 mn 90%A, 7 mn90% A 7.1 min 10% A 8 mn 10%A; flow raté
25 mImn; wywehamgi#de 220 nm injection volunme: approX.pcapbabosnyspder of

injections: 1).
concentrated in vacuo. Yield: 17 nmg (34.5%of th.) 20 M5 (El): m

The product containing fractions are conbi ned and
493

Z =
(MrH) ' ' H-NVR (300 MHz, DVMBO-d6): 8 = 2.1°¢d, 3H): 5.15 (dd, 2H): 5.45. (d,

1H; 7.05 (d,

1H): 7.3 (dd, 111); 7.5-7.85 (m 9H): 8.35 (d, 1H): 8.5 (d,

2H) ppm WD 2004/ 024700 PCT/ EP2003/ 009525 -86- Exanple 76
2-(3-Pyridinyl)ethyl 4-(4-cyanophenyl)-6-nethyl-2-oxo0-1-[3-(trifluoronethyl)-

phenyl 1 -1, 2, 3,

5 3

10

15

iL_xtar%t Eealh&dr 0-5-pyri m di necarboxylate CN \ 0 ONH H3C NO CF

Ethyl 4-(4-cyanophenyl)-1-(3,5-dichlorophenyl)-6-methyl-2-0x0-1,2,3,4-tetrahydro-

5-pyrimidinecarboxylate

CN

NH

A

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 m! dioxan at 80°C for 4
hours. After adding a small amount of DMSO, the reaction mixture is fiitered 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 in 90% A, 7 min 90% A, 7.1 min 10% A,
8 min 10% A; flow rate 25 ml/min; wavelength: 220 nm; injection volume: approx.
500 pl; nuraber 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 mmn.



To a solution of 60.2 ng (0.15 mml) of the conpound of Exanple 11 in 0.57 m
dry dinethylformam de are added 72.9 ng (0.45 nmmol ) N, N-car bonyl di i m dazol e.
After allowing the reaction mxture to stand for one hour, the reaction

m xture is. diluted 10 with water and extracted with ethyl acetate. After
drying with magnesium sul fate, the solvent is evaporated off in vacuo. To

t he residue vao esoadtied 185 ng (1.5 mmol) 2-(3- pyridyl) et haroroends2d | (0. 27
nmol ) triethylam ne. The reaction m xture is stirred for one hour at 100C
Then the reaction mxture is diluted vvlt 4 m nethanol, filtered and
purified by preparative HPLC (col um: NucFeosH 100-5 C 18 Nautilus 15 20 nm
X 50 mm 5 pm solvent A: acetonitrile, solvent B: water + 0.1 %formc acid,
gradient: 0 mipn 10% A, _2 mn 10% A 6 mn 90% A, 7 mn 90% A, 7.1 mn 10% A,
8 min 10% A fESmEPEdN3 o5 i /nin: wavel ength: 220 urn; injection vol une:

approx. 550 p Sy el i actions
are conbi ned a%glypconce ?Ezg% gic}l%g’{lén& c"u%’.go) E(B @ﬁﬂ%‘%ﬁ‘&%@g@ 1?";191‘{%]{1) LC M5
(El', nmethod 5)hydib-B-pyniblidindchbokylateR, = 3.19 mn. WO 2004/024700
PCT/ EP2003/ 009525 -87- Exanple 77 _
4- (4- Cyanophenyl ) - 3, 6-di net hyl - 2- oxo-1-[ 3-(tri fl uoronet hyl ) phenyl ] -1, 2, 3, 4-
t et rahydr o-5- pyri m di necarboxylic acid CN_ O NOZHO N CH3 H3C NO

CH,

NH

o

30.6 mg (0.15 mmol) N-[3-(trifluoromethyl)phenyljurea are shaken together with
45.3 mg (0.3 mmol) 3-Mtrobenza1&ehyde, 39 mg (0.3 mmol) ethyl 3-oxobutanoate
and 90 mg polyphosphoric acid ethyl ester [freshly prepared according to the
10 procedure of Cava ef al., J. Org. Chem. 34, 2665 (1969)] in 0.5 m] dioxan and 0.1 ml
DMF at 80°C for 18 hours. After adding 200 pul 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 min 90% A, 7.1 min 10% A, 8 min
15 10% A; flow rate 25 ml/min; wavelength: 220 nrmi; igjection volume: approx. 800 pl;

number of injections: 1). The product containing fractions are combined and con-

cenfrated i vacuo.

Yield: 34 mg (50.4% of th.)

LC-MS (EL method 6): m/z = 450 (M+H)*, R, = 3.94 min.
20



5CF34.1¢9(9.25 mol) of Exanple 14 are dissolved in 100 m ethanol. To
this solution 6.2 mM (27.6 mol) of a solution of potassium hydroxide in

wat er (25% by weight) are added. The. reaction mxture is allowed to stand
at roomtenperature for 18 hours. 10 Then further 12.4 m (55.2 nmml) of a
sol ution of potassium hydroxide in water (25% by wei ght) are added and the
reaction mxture is stirred for 2 hours. The reaction mpé#g?o Psjodzlluted
with water JHQ2WHAWted three times with ethyl acetate 3%{ %%0s phase
is acidified with I N hydrochloric acid and extracted with ethyl acetate.
This last extract is dried over nmagnesi u®sul fate and evaporated off in 15
vacuo. The residue is purified by columm chromatography on silica with cycl o-
hexane/ et hyl acetate as eluent. Yield: 1.5 g (39%of th.) M (Fl): nlz = 416

(M G B e e o e Bl S epnd & 1)

PCT/ EP2003/ 009525 -88 I n anal ogy to the procedure for Exanple 76, the

fol | OV\A' ng co nunﬁls al-e nrqng ad: I:v:\whl_e Strueture-—St art i N Vi |r‘| Q [m n]

rJ LY
Vs No. rmat CEFRPE|[ 04 (ot NGHSE MeH 78] OSB! d 540 50958 hsves) |403
3-pyndinyl O rretr'hanél materials [%] | (method) | [M+H]
104 Ci N-(3-nitro- 70.5 § 3.65(6) 417
CH, phenyljurea;
'\O 4-chlorobenz-
o | NH aldehyde; ethyl
HC N/k o . | 3-oxobutanoate
i “NO,
105 CH NO, N-(3-nitro- 813 | 3.61(6) 427
. 3
' phenyljurea; '
3-nitrobenz-
0] NH
| /k aldehyde; ethyl
HC” N7 YO '
? 3-oxobutanoate
NO,
106 N-(3-nitro- 56.8 | 3.63(6) 400
phenyljurea;
4-fluorobenz-
aldehyde; ethyl
3-oxobutanoate
107 - Br _ ' N-(3-nitro- 659.5 | 4.02(5) 461
CH, phenyllurea; '
LO 4-bromobenz-
5 ] NH aldehyde; ethyl
HC” N /KO ’ 3-oxobutapoate
i “NO,




NH crt 3C N O6CF3 79 CN Exanple 11; 61.1 3.38 (5) 459 2-hydroxy 0 /
acetamde’'l 2 NH OHIC N-O | \ CF3 80 CN Exanple 11; 80.9 3.5 (5) 487

2- hydroxyethyl - (net hyl)form | CH3 4-j- HyN~-O Hamide O HSN O \ CF3 81 CN
Exanmpl e 11; 56.2 3.44 (5) 487

WO 2004/024700 PCT/EP2003/009525

-97-

Example 108 _
4-(4-Cyanophenyl)-6-methyl-2-oxo-1-[3-(trifluoromethyl)phenyl}-1,2,3,4-tetrahydro-
pynmidine-5-carboxylic acid 2-cyanoethyl ester

CN

9.87 g (48.3 mmol) N-[3-(trifiuoromethyl)phenyljurea, 12.68 g (96.68 mmol) 4-

cyanobenzé.ldehyde, 15 g (96.68 mmol) (2~cyanoethyl) 3—0){0butanpatc and 375 g

polyphosphoric acid ethyl ester are suspended in 250 ﬁl 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 elueﬁt.

Yield: 25 g (100% of th.)

'H-NMR (200 MHz, DMSO-dg): 6 = 2.1 (s, 3H); 2.8 (m, 2H); 4.2 (m, 2H); 5.4 (d,
15 1H); 7.6 (m, 4H); 7.7 (m, 2H); 7.9 (m, 2H); 8.5 (d, 1H) ppm.



| 2-hydroxyethyl acetamde H3CyNO NH O H3C N O CF3 WO 2004/024700

PCT/ EP2003/ 009525 -89- Exanple Structure Starting Yield R, Jmn] Mass No.
materials 1% (nethod) [M-H]' 82 CN Exanple 11; 45.8 787(5) 4996
(1-methyl-1H CH3 O / imdazol-5-yl)- CNO NH nethanol H3C N~O CF3 83 CN
Example 11; 60.6 3.7 (5) 496 2-(1H-pyrazol CN 1-yl)ethanol O 1 NH H3C N-O

CF3 WO 2004/024700 PCT/EP2003/009525

-08 -

Example 109
4-(4-Cyanophenyl)-6-methyl-2-oxo0-1-[3-(trifluoromethyl)phenyl}-1,2,3,4-tetrahydro-
pyrimidine-5-carbonitrile |

CN

CF,

. 0.609 g (1.52 mmol) of Example 70 are dissolved in 60 ml! THF and 1.24g
(12.93 mmo)) (methoxycarbonylsulfamoyl)-triethylammonium-N-betaine are added.
The reaction mixture is stirred at room temperature for 1 hour, the soivent is removed
10 in vacuo and the residue is purified by Icolunm chromatography on silica with
dichloromethane/methanol mixtures as eluent. |
“Yield: 249 mg (43% of th.)
"H-NMR (300 MHz, DMSO-dg): 8 = 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



84 CN Exanple 11; 67.1 3.48 (5) 497 2-(1H1,2,4- N=N O/ tiazol-I-yl)-
\~IN,-,-\O NH ethanol) H3C | NO & CF85 CN Exanple 11 56.1 3.98 (5) 488

2- hydroxyethyl 0 acetate ONH OHIC N O CH3 6CFS WO 2004/024700

PCT/ EP2003/ 009525 -90 Exanple Structure Starting Yield R 1m n] Mass No.
materials [9% (nmethod) [141+11]' 86 ON Exanple 11; 34.6 2.9 (5) 502

2- (di met hyl WeHB0@24704 i no) - 2- H3CN met hyl -1 - NH H3C CH3 BGTE W¥banol 3

-99-

Example 110 _
Ethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1-[3-(triflucromethyl)phenyl}-1,2,3,4-tetra- -
hydropyrimidine-5-carboxylate

NO,
0

H,C” 0 Bl
e

. CFS

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 polyphosphoric acid
ethyl ester are suspended in 100 mi of THF. The mixture is stirred at reﬂﬁx for 18
hours. After cooling down to room temperaﬁue, the solvent is removed in vacuo and

10 theresidue is purified by column chromatography on silica with toluene/ethy] acetate
as eluent.

Yield: 8.75 g (51% of th.)
'H-NMR (200 MHz, DMSO-dg): & = 1.1 (t, 3H); 2.1 (s, 3H); 4.0 (m, 2H); 5.4 (d,

1H); 7.5-7.8 {m, 6H); 8.3 (mm, 2H); 8.5 (d, 1H) ppm.
15



4 CF3 87 ON Exanple 11; 54.8 2.86 (5) 487 3-(dinethyl- 0 am no)propanol H3C
-- ~NONH CH3 H3C NO b"CF3 88 ON Exanple 11; 56.2 2.86 (5) 500 - 241- 0
pyrrolidinyl)- NH ethanol H3C N s CF3 89 CN Exanple 77; 58.9 3.36 (5) 522

2-(3-pyridinyl)- / 0 ethanol O N CH3 H3C NO CF3 WD 2004/ 024700
PCT/ EP2003/ 009525 91

WO 2004/024700 PCT/EP2003/009525
- 100 -
Example 111

5-Acetyl-6-methyl-4-(4-nitrophenyl)-2-oxo-1-[ 3-(triflucromethyl)phenyl]-1,2,3,4-
tetrahydropyrimidine o

0407 g (2.0 mmol) N-[3-(trifluoromethyl)phenyljurea, 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-de): 8 = 2.0 (s, 3H); 2.2 (s, 3H); 5.5 (4, 1H); 7.5-7.8 (m,

6H); 8.3 {m, 2H); 8.5 (d, 1H) ppm.
15



Exanple Structure Starting Yield R [mn] Mass No. materials ["/0] (nethod)
[114+H' 90 CN Exanple 77; 61.9 3.64 (5) 507 (3-p)yridinyl) O nethanol O/l
N.CH3 NHaC NI~ O CF3 91 CN Exanple 77; 53.6 3.54 (5) 473 \ 2-hydroxy- O
acetamde') H2N,,r,,,0 NNCH3 OH3C N~C 9 dCF. 92 CN Exanple 77; 54.6 3.68
(5) 501 2-b%'drox ethyl- CH3 (nethyl)form HNO N-CH3 amide H3C N CFa 93 CN

Exanpl e 77; 882848284 (5) 501 2- hydroxyet hyl PCT/EP2003/009525
-101 -
C. Operative examples relatin,é to pharmaceutical compositions

The compounds according to the invention can be converted into pharmaceutical

5 preparations as follows:

Tablet

Composition
10 | |
100 mg of the cormpound of Example 1, 50 mg of lactose (monohydrate), 50 mg of
‘maize starch (pnative), 10 mg of polyvinylpyrrohidone (PVP 25) (from BASF,
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.



acetamde HH3CYN~ ONCH3 H3C N L 6ACF3 WO 2004/ 024700 PCT/ EP20031009525
-92 Exanple Structure Starting Yield RL [mn] Mass No. materials [%
(rmethod) [M+g]' 94 CN Exanple 77; 34.0 3.02 (5) 510 (21-methyl-1H H3C~ 0 /

i mdazol-5-yl)- NNCH3 nmethanol') N H3C N-1~0 z \ CF3 95 CN Exanple 77;
61.5 3.91 (5) 510 2-(1H pyiazol- 1-yl)ethanol NO NCH3 H3C NO CF3 96 CN

Example 77; ¢d.8&.3:86 (5) 511 PCT/EP2003/009525

-102 -

Preparation

The Rhodigel is suspended in ethano! and the active component is added to the
5 suspension. The water is added with stirring. Stirring 1s continued for about 6h until

the swelling of the Rhodigel is complete,



2-(IH1,2,4- , Ntiazol-l-yl)- NNNO N CH3 ethanol) H3C NI~O E2 \ CF3 97 CN
Exanple 77; 53.2 4.12(5) 502 2-hydroxyethyl ~/'~ 0 acetate/ | O1l O I
ICH3 CH3 0 HBC N O 5 b-"CF3 WD 2004/024700 PCT/ EP2003/009525 - 93 Exanple
Structure Starting Yield R [mn] Mass No. materials [10] (nethod) [Mt11l]"
98 CN Exanple 77; 25.9 3.02(5) 516 2-(dinmethyl CH3 O am no)-2- HsC'N Y~O

"CHs net hyl -1.

10

15

20

1.

Nl

- 103 -

Claims:

Compounds of the general formuia (I)

O,

wherein
A represents a phenyl or pyridyl ring,

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

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

R*? represents  triffuoromethylcarbonyl, C;-Cs-alkylcarbonyl, C;-Cs-
alkoxycarbonyl, C,-C¢-alkenoxycarbonyl, hydroxycarbonyl, amino-
carbonyl, mono- or di-C;-Cs-alkylaminocarbonyl, Cs-C;o-arylamino-
carbonyl, aryicarbonyl, heteroarylcarbonyl, heterocyclyicarbonyl,
heteroaryl, heterocyclyl or cyano, wherein C,-C¢-alkylcarbonyl, C,-Cs-
alkoxycarbonyl, mono- and di-C;-C;-alkylaminocarbonyl can be
further substituted with one to three identical or different radicals
selected from the group consisting of C;-Cg-cycloalkyl, hydroxy,
C-Cs-alkoxy, C;-Cs-alkoxycarbonyl, hydroxycarbonyl, amino-



| H3C CH 3 H C*NLO pi opancl

3-(di net hyl - am no) pr opanoi

Exanple 77; 55.9 2.98 (5) 514 O pyrrolidinyl)- O NCH3 ethanol H 3 C I

b~CF. 101 CN Exanple 77; 67.1 3.91 (5) 507

NIC HsO

10

15

20

25

30

or

- 104 -

carbonyl, mono- and di-C;-Cs-alkylaminocarbonyl, C;-C4-alkyl-
carbonylamino,  (C,-Cs-alkylcarbonyl)-C-Cs-alkylamino, cyano,
amino, mono- and di-C;-Cs-alkylamino, heteroaryl, heterocyclyl and
tri-(C,-Cg-alkyl)-silyl, and wherein heteroarylcarbonyl, heterocyclyl-
carbonyl, heteroaryl and heterocyclyl can be further substituted with
Cy-Cy-alkyl,

represents C;-Cy-alkyl, which can be substituted with one to three
identical or different radicals selected from the group consisting of
halogen, hydroxy, C,;-Cg-alkoxy, C,-Cs-alkenoxy, C;-Cg-alkylthio,
amino, mono- and di-C-Cg-alkylamino, arylamino, hydroxycarbonyl,
C:-Cg-alkoxycarbonyl and the radical -O-C,-C4-alkyl-O-C;-Cs-alkyl,

Tepresents amino,

represents hydrogen, C;-Cg-alkyl, formyl, aminocarbonyl, mono- or
di-C,-C4-alkylaminocarbonyl, C;-Cg-cycloalkylcarbonyl, C;-C¢-alkyl-
carbonyl, C,;-Cg-alkoxycarbonyl, N-(C,-Cs-alkylsulfonyl)-amino-
carbonyl,  N-(C,-Cs-alkylsulfonyl)-N-(C,-C4-alkyl)-aminocarbonyl,
heteroaryl, heterocyclyl, heteroarylcarbonyl or heterocyclylcarbonyl,
wherein C;-Cg-alkyl, mono- and di-C;-C4-alkylaminocarbonyl, C;-Ce-
alkylcarbonyl, C,-Cs-alkoxycarbonyl, heteroaryl and heterocyclyl can
be substituted with one to three identical or different radicals selected
from the group consisting of aryl, heteroaryl, hydroxy, C;-Cs-alkoxy,
hydroxycarbonyl, C,-Cs-alkoxycarbonyl, aminocarbonyl, mono- and
di-C,-C4-alkylaminocarbonyl, amino, mono- and di-C;-Cs-alkylamino,
C,-Cy-alkylcarbonylamino, tri-(Cy-Cg-alkyl)-silyl, cyano, mono- and
di-C,-Cs-alkylamino-C,-Cs-alkylaminocarbonyl, C;-C4-alkoxy-C;-Cy-

alkylaminocarbonyl and halogen,

3 CF3 99 CN Exanple 77; 54.6 2.98 (5) 502
N 3 H3C,N*~~O CH CH3 H3C N--1~O CF3 100 CN

N'--0

(2.pyridinyl) O - / nethanol O



CFs in this case the alcohol used is a solid and the reaction is conducted
in the presence of0.4n DMF WD 2004/ 024700 PCT/ EP2003/ 009525 -94- Exanpl e
102 Et hyl

4- (4- cyanophenyl ) -1- (3, 5-di chl orophenyl) - 6- net hyl - 2- oxo- 1, 2, 3, 4-t et rahydr o-
5-pyri mdi necarboxylate CN O ONH H3C NXO 5 C ~ C Under argon, 30.8.ngy
(0.15 mol ) N-(3,5-dichlorophenyl)urea are stirred together wth 39.3 ng
(0.3 nmmol) 4-fornyl benzonitrile, 39 ng (0.3 nmol) ethyl 3-oxo- butanoate and
90 nyg trinethylsilylpolyphosphate in 0.5 m dioxan at SOT for 4 10 hours.
After adding a small anpunt of DVBO- ¥%e reaction mixture is filtered and
purified by preparative HPLC (columm: Agilent Zorbax Extend Cl8 20 nmx 50
mm 5 m solvent A acetonitrile, solvent B: water + 0.1% conc. ag. ammoni a;
gradient: 0 min 10%A, 2 mn 10%A 6 mn 90% A, 7 mn 90% A, 7.1 nun 10% A,
8 mn 10%A; flowrate 25 m/mn; wavel ength: 220 rim injection vol une:
approx. 15 500 |; nuWi¥ber of injections: 1). The product containing fractions
are conbined and concentrated in vacua.

R®  represents a moicty of the formula

5
0 o)
\)LN \/H\N/ﬁ N
K/NR“A = o " '\/(CHz)”
wherein
R is selected from the group consisting of hydrogen and C,-Cs-
10 alkyl, and

n represents an integer of 1 or 2,

R’ represents halogen, nitro, cyano, Cy-Cg-alkyl, hydroxy or C;-Ce-
15 alkoxy, wherein C,;-C¢-alkyl and C,-C¢-alkoxy can be further sub-
stituted with one to three identical or different radicals selected from

the group consisting of halogen, hydroxy and C,-C;-alkoxy,

and
20
Y!, Y2, Y?, Y* and Y® independently from each other represent CH or N,
wherein the ring contains either 0, 1 or 2 nitrogen atoms,
and their salts, hydrates and/or solvates and their tautomeric forms.
25

2. Compounds of general formula (I) according to Claim 1, wherein

A represents a phenyl or pyridyl ring,



Yield: 38.1 ng (59% of th) LCM (El, nethod 7): mz = 431 (MtH)+, Rr = 4.14
m n. WD 20041024700 PCT/ EP2003/ 009525 -95- Exanple 103 Et hyl

6- met hyl - 4- (3-ni trophenyl ) - 2- oxo-1-[ 3-(trifluoromethyl)phenyl]-1,2,3,4-tetra-
hydr o- 5- pyri m di necar boxylate N0O2 Cvi~ OH3C NO 5 1I1LCF30.6 ng (0.15 nmol)
N-[3-(trifluoronethyl)phenyl]urea are shaken together wwth 45.3 ng (0.3
nmol ) 3-ni trobenzal dehyde, 39 ng (0.3 mmol ) et hyl 3-oxobutanoate and 90 ng
pol yphosphoric acid ethyl ester [freshly prepared according to the 10
procedure of Cava et al., J. Og. Chem 34, 2665 (1969)] in 0.5 nl di oxan and
0.1 mM DM at 80C for 18 hours. Aftel%adding 200 | DVMF, the reaction m xture
is filtered and purified by preparative HPLC (col umm: Nucleosil 100-5 C 18
Nautilus 20 nrmx 50 nm 5 m solvent A acetonitrile, solvent B: water +
0.1%formc acid; gradient! O mn 10%A 2 mn 10%A 6 mn 90%A 7 mn 90%

A 7.1 min 10%A 8 nn,15 10%A; rowrate2 /rm way th; 220nm
i nj ection vol ume: ap®r 7 fméo% indepengentiy from eq ?rlrgngsenﬁxyﬁ Bi’ et

gggt 3gynlop9t Lr ;ﬂct ions are feaiaed @NE. aRA; hﬁﬁE‘U 8t ek bR Wonereth €, &L- 34 MU
. 0 .
alkyl and C;-Cg-alkoxy can be further substituted with one to three
5 identical or different radicals selected from the group consisting of

halogen, hydroxy and C,-Cs-alkoxy,

R* represents  C,-Cg-alkylcarbonyl, C,-Cs-alkoxycarbonyl, C;-C¢-
alkenoxycarbonyl, hydroxycarbonyl, aminocarbonyl, mono- or di-

10 C,-C4-alkylaminocarbonyl, Cs-Co-arylaminocarbonyl, heteroaryl-
carbonyl, heterocyclylcarbonyl, heteroaryl, heterocyclyl or cyano,

wherein C,-Cg-alkylcarbonyl, C;-Cgs-alkoxycarbonyl, mono- and di-
C,-Cs-alkylaminocarbonyl can be further substituted with one to three

identical or different radicals selected from the group consisting of

15 C;-Cg-cycloalkyl, hydroxy, C,-Cs-alkoxy, Ci-C;-alkoxycarbonyl, hy-
droxycarbonyl, aminocarbonyl, mono- and di-C;-Cs-alkylamino-

carbonyl, C,;-Cs-alkylcarbonylamino, amino, mono- and di-C;-Cs-

alkylamino, heteroaryl, heterocycly! and tri-(C;-Cg-alkyl)-silyl,

20 R’ represents C;-Cs-alkyl, which can be substituted with one to three
identical or different radicals selected from the group consisting of
halogen, hydroxy, C,-Ce-alkoxy, C;-Cg-alkenoxy, C;-C¢-alkylthio,
amino, mono- and di-Cy-Cg-alkylamino, arylamino, hydroxycarbonyl,
C:-Cs-alkoxycarbonyl and the radical -O-C,-C4-alkyl-O-C;-C4-alkyl,

25
or
R®  represents amino,
30 R® represents hydrogen, C;-Cg-alkyl, formyl, aminocarbonyl, mono- or

di-C;-Cs-alkylaminocarbony!, C;-Cs-cycloalkylcarbonyl, C,-Cs-alkyl-



LC-MS (El, method 6): miz= 450 (MH) , R = 3.94 nin.
PCT/ EP2003/ 009525

foll owi ng conpounds are prepared: Exanple Structure Starting Yield R
Mass No. materials 1% (nethod) [M11]" 104 C N (3-vitro- 70.5 3.65
417 CH3 pbenyl)urea; O - 4-chlorobenz- 0 NH al dehyde; ethyl H3C NI O
3- oxobut anoat e
3-nitrobenz O NH al dehyde; ethyl H2C N kI O 3-oxobutanoate N2 106 F
N-(3-vitro- 56.8 3.63 (6) 400 CH3 | 1%penyl)urea; O 4-fluorobenz- 0 NH

al dehyde;

et hyl

10

15

20

25

NC2 105 I CHa NO2 N-(3-vitro-

or

carbonyl, C,-Cs-alkoxycarbonyl, N-(C;-Cs-alkylsulfonyl)-amino-
carbonyl, = N-+(C;-Cs-alkylsulfonyl)-N-(C,-C,-alkyl)-aminocarbonyl,
heteroaryl, heterocyclyl, heteroarylcarbonyl or heterocyclylcarbonyl,
wherein C;-Cg-alkyl, mono- and di-C;-Cs-alkylaminocarbonyl, C;-Cs-
alkylcarbonyl, C;-Cg-alkoxycarbonyl, heteroaryl and heterocyclyl can
be substituted with one to three identical or different radicals selected
from the group consisting of aryl, heteroaryl, hydroxy, C;-Cs-alkoxy,
hydroxycarbonyl, C;-C¢-alkoxycarbonyl, aminocarbonyl, mono- and
di-C,-C;-alkylaminocarbonyl, amino, mono- and di-C;-C4-alkylamino,
C-C;-alkylcarbonylamino, tri-{C;-Cg-alkyl)-silyl, cyano, mono- and
di-C;-C;s-alkylamino-C,-C;-~alkylaminocarbonyl, C;-Cs-alkoxy-C,-C;-
alkylaminocarbonyl and halogen,

represents a moiety of the formula
0 O
\)LN’ﬁ | \)LN/\ *\/?LN/\
K,NR6A ; K/o x |\/(CH2)n
wherein "

R® s selected from the group consisting of hydrogen and C,-Cs-
alkyl, and

n represents an integer of 1 or 2,

represents halogen, nitro, cyano, C;-Cg-alkyl, hydroxy or C,-Cs-
alkoxy, wherein C,-C¢-alkyl and C,-C¢-alkoxy can be further sub-

20 WD 2004/ 024700
-96 In analogy to the procedure for Exanple 102, the

[ m n]

(6)

81.3 3.61 (6) 427 pbeuyl)urea;



3- oxobut anoate H3C NO2 107 Br N-(3-nitro- 69.5 4.02 (5) 461 CH

pheayl )urea; 0 4-bronobenz- 0 | NH al dehyde; ethyl F1 3-oxobutanoate 3C N2
WD 2004/ 024700 PCT/ EP2003/ 009525 -97- Exanple 108

4- (4- Cyanophenyl ) - 6- et hyl - 2-oxo-1-[3-(trifl uoronet hyl )phenyl]-1, 2, 3,4-tetrah
ydro- pyrim dine-5-carboxylic acid 2-cyanoethyl ester CN O NC~-~O |l NH H3C
NO CF3 5 9.87 g (48.3 mmol) N [3-(trifluoronethyl)phenyl]urea, 12.68 g
(96.68 nmol) 4- cyanobenzal dehyde, 15 g (96.68 mml ) (2-cyanoethyl)

3- oxobut anoate and 37.5 g 108

stituted with one to three identical or different radicals selected from

the group consisting of halogen, hydroxy and C,-C;-alkoxy,
and

YL YL Y Y and Y° independently from each other represent CH or N,

wherein the ring contains either 0, 1 or 2 nitrogen atoms,

3. Compounds of general formula (I) according to Claim 1 or 2, wherein
10
A represents a phenyl, or pyridyl ring,

R!, R? and R? independently from each other represent hydrogen, fluoro,
chloro, bromo, nitro, cyano, methyl, ethyl, trifluoromethyl or trifluoro-
15 methoxy,

R* represenﬁ C1-Ce-alkylcarbonyl, C,-Cs-alkoxycarbonyl, hydroxy-
carbonyl, aminocarbonyl, mono-C,-C;-alkylaminocarbonyl or cyano,
wherein C;-Cg-alkylcarbonyl, C;-Cg-alkoxycarbonyl and mono-C;-Cy-

20 alkylaminocarbonyl can be substituted with one to three identical or
different radicals selected from the group consisting of C;-Cg-
cycloalkyl, hydroxy, C;-Cs-alkoxy, C1-C4-alkoxycafbony1, amino,

mono- or di-C,-Cs-alkylamino, heteroaryl and heterocyclyl,

25 R’  represents methyl or ethyl,

R®  represents hydrogen, Ci-Cs-alkyl, mono- or di-C;-Cs-alkylamino-
carbonyl, C;-Cs-alkylcarbonyl, C;-Cs-alkoxycarbonyl or hetero-
cyclylcarbonyl, wherein C;-Cs-alky! and C;-Cg-alkoxycarbonyl can be

30 substituted with one to three identical or different radicals selected
‘from the group consisting of heteroaryl, hydroxy, C;-C;-alkoxy,



pol yphosphoric acid ethyl ester are suspended in 250 ml of THF. The m xture
is 10 stirred at reflux for 18 hours. After cooling down to roomtenperature,
the solvent is renoved in vacuo and the residue is purified by colum
chromat ography on silica wth cycl ohexane/ ethyl acetate as clue nt. Yield:
25 g (100% of th.) "H NVR (200 MHz, DMSO-d6): 5 = 2.1 (s, 3H); 2.8 (m 2H);
4.2 (m 2H); 5.4 (d, 15 1H); 7.6 (in, 4H; 7.7 (m 2H); 7.9 (m 2H); 8.5 (d,
1H) ppm WD 2004/ 024700 PCT/ EP2003/ 009525 -98- Exanple 109

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

-(trifluoronethyl)phenyl]-1, 2,3, 4- tetrghydro- pyrim di ne-5-carbonitrile CN
NC NH H3C NLO 5 CF3 0.609 ¢ (1 52 mol ) of Exanple 70 are dissolved in 60
m THE and 1.24 g (12.93 nmol

(et hoxycar bonyl sul f anoyl bﬂQKYé&IP%ﬂYbn@Dﬁw MWH@?‘M‘M%‘“@P@IWEWOHWW@

reaction mxture is sti rrﬁdclaégglgﬁmiﬁlgmg %u%n%y i hQWW 0. L8 nt is

renoved 10 in vacuo and the're e I's pur umm chrona ograbhy on
silica with dichloronet hhgkgmimbhanol m xtures as eluent. Yield: 249 ng (43%
of th.)

R® represents a moiety of the formula
G P
. \)L
e, g

10 wherein

R* s selected from the group consisting of hydrogen and C,-Cy-
alkyl, and

15 n represents an integer of 1 or 2,

R’  represents halogen, nitro, cyano, trifluoromethyl, trifluoromethoxy,

methyl or ethyl,
20 and
Y, Y2 Y?, Y* and Y each represent CH.
4, Compounds of general formula (I) according to Claim 1, 2 or 3, wherein
25

A represents a phenyl or a pyndyl ring,

R' and R? each represent hydrogen,



"H NWVR (300 MHz, DMSO-d6): S 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 WD 2004/024700 PCT/ EP2003/00952i -99-
Exanol e 110 Et hyl

b- met hyl - 4- (4-ni trophenyl ) - 2- oxo- 1-[ 3-(trifluoromet hyl)phenyl]-1,2,3,4-tetra-
hydr opyri m di ne-5-carboxylate NO2 O H3C*0O I NH H3 CN-O 11'CF5 7.84 ¢
(38.4 mol) N-[3-(trifluoromethyl)phenyl]urea, 5.81 g (38.4 mol) 4-nitro-
benzal dehyde, 5.0 g (38.4 mmol ) ethyl 3-oxobutanoate and 15 g pol yphosphoric
acid ethyl ester are suspended in 1000m . of THF. The mixture is stirred at
reflux for 18 hours. After cooling down to roomtenperature, the solvent is
renmoved in vacuo and 10 the residue is purified by colum chromatography on
silica with toluene/ethyl acetate as eluent. Yield: 8.75 g (51%of th.)

"H- NWVR (200 MHz, DNBQLdG): S=1.1(t, 3H; 2.1 (s, 3H; 4.0 (m 211); 5.4
(d, 11-1); 7.5-7.8R'm @dpreseids Bugrm chiki, br@ng, nfte orldfpingepm 15

R* represents cyano, C,-Cs-alkylcarbonyl or C,-Cs-alkoxycarbonyl,

5 wherein C,-C4-alkoxycarbonyl can be substituted with a radical
selected from the group consisting of hydroxy, C;-Cs-alkoxy, C;-Cs-

alkoxycarbonyl, mono- and di-C,-Cs-alkylamino, heteroaryl and

heterocyclyl,
10 R® represents methyl,

R®  represents hydrogen, C,-Cy-alkyl, mono- or di-C;-Cs-alkylamino-

carbonyl, C,-Cs-alkylcarbonyl or C;-Cs-alkoxycarbonyl, wherein

C,-Cs-alkyl and C;-Cs-alkoxycarbonyl can be substituted with a

15 radical selected from the group consisting of heteroaryl, hydroxy,
C,-C;-alkoxy, hydroxycarbonyl, aminocarbonyl, mono- and di-C;-C;-

alkylaminocarbonyl, amino, mono- and di-C;-C4-alkylamino,

or

20
R®  represents a moiety of the formula
S SN U
K,NReA k,o
wherein
25

R* s selected from the group consisting of hydrogen and methyl,

R’ represents trifluoromethyl or nitro,



WD 20041024700 PCT/ EP20031009525 -100- Exanple 111
5- Acetyl - 6- net hyl - 4- (4-ni trophenyl )-2-o0xo0-1-[3-(trifluoronethyl)phenyl]-1,2,3
,4- tetrahydropyrimdine NO2 O H3C | NH H3C N~O dCF5 0,407 g (2.0 nmol)
N-[3-(trifluoronethyl)phenyl]urea, 0.302 g (2.0 mmol) 4-nitro- benzal dehyde,
0.2 g (2.0 mol ) 2, 4-pentanedi one and 0.4 g pol yphosphoric acid ethyl ester
are suspended in 20 M of THF. The m xture is stirred at reflux for 18
hours. After cooling down to roomtenperature, the solvent is renoved in
vacuo and 10 the residue is purifiedilly- colutm chromat ography on silica with
cycl obexane/ethyl acetate as eluent. Yield: 0.302 g (36%of th.) 'H NWVR (200
MHz, DMSO-d6): 3 = 2.0 (s, 3H); 2.2 (s, 3H; 55 (d, 1H); 7.5-7.8 (m 6H);
8.3 (m 2H); 8.5 (d, 1H ppm 15 WD 2004/ 024700 PCT/ EP2003/ 009525 101 C
Operative exanples relating to pharmaceutical conpositions

and

Y', Yz, YJ, Y* and Y® each represent CH.

5
5. Compounds of general formula (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,

10 wherein R is cyano.

7. Compounds of general formula (I) according to at least one of Claims 1 to 6,
wherein R’ is hydrogen,

15 8. Compounds of general formula (I) according to at least one of Claims 1 to 7,
wherein R* is C,-C4-atkoxycarbonyl optionally substituted by hydroxy or
wherein R* is C;-C,-alkylcarbonyl.

9. Coinpounds of general formula (I) according to at least one of Claims 1 to 8§,

20 wherein R® is methyl.

10.  Compounds of general formula (I) according to at least one of Claims 1 to 9,
wherein R® is hydrogen.

25 11.  Compounds of general formula (I) according to at least one of Claims 1 to 10,
wherein R is trifluoromethyl or nitro.

12.  Compounds of general formula (I) according to at least one of Claims 1to 11,
wherein the compound is 5-{5-Acetyl-6-methyl-2-oxo-1-[3-

30 (trifluoromethyl)phenyl]-1,2,3,4-tetrahydro-4-pyrimidinyl }-2-

pyridinecarbonitrile.



The conpounds according to the invention can be converted into pharnaceuti cal
5 preparations as follows: Tablet Conposition 10 100 ng of the conpound of
Exanple 1, 50 ng of |actose (nobnohydrate), 50 ng of nmaize starch (native),
10 mg of polyvinyl pyrrolidone (PVP 25) (from BASF, Ludw gshafen, Germany)
and 2 ng of nmagnesium stearate. Tablet weight 212 ng, dianmeter 8 nm
curvature radius 12 nm 15 Preparation The m xture of active conponent,

| actose and starch is granulated with a 5% solution (mm of the PVP in
water. After drying, the granules argosuxed wth magnesi um 20 stearate for 5
mn. This mxture is noul ded using a customary tablet press (tablet format,
see above). The noulding force applied is typically 15 kN. Orally

adm ni strabl e suspension 25 Conposition 1000 ng of the conpound of Exanple
1, 1000 ng of ethanol (96%, 400 ng of Rhodigel (xanthan gumfrom FMC
Pennsyl vani a, USA) @&fpd8dgofdendal Bimuld () decoidigt 8 allReR ofé oflORiniDI @f11f he
conpound according to the invention is provided b 10 m of oral suspension.
WO 2004/ 024700 PCT/¥rezein7/ Chos2sompped s (+)-5-{5-Acetyl-6-methyl-2-oxo-1-[3-

(trifluoromethyl)phenyl]-1,2,3,4-tetrahydro-4-pyrimidinyl } -2-
5 pyridinecarbonitrile.

14.  Compounds of general formula (IA)

RT
&
Rt N,RG
H,C NAO
) (1a),
R
CF,

10 wherein
Z represents CH or N, and

R', R?, R* and R® have the meaning indicated in Claims 1 to 10.
15
15.  Process for synthesizing the compounds of general formula (I) or (1A),
respectively, as defined in Claims 1 to 14 by condensing compounds of

general formula (I)

(I,
20 CHO



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 tih until the swelling of the Rhodigel is conplete. 103
- Cains: 1. Conpounds of the general fornmula (1) RZ RA 4R RS ~R6 | N
NLO Y11 -R Y Y4 R3 5 wherein A represents a phenyl or pyridyl ring, R,
R2 and R3 independently from each other represent hydrogen, hal ogen, 10
nitro, cyano, C-C6-al kyl, hydroxy or Cl-C6-al koxy, wherein G - C6-

-113 -
wherein
A, R! and R? have the meaning indicated in Claims 1 to 14,

5 with compounds of general formula (IIT)

wherein
10 R* and R’ have the meaning indicated in Claims 1 to 14,
and compounds of general formula (IV)

NH,

HN™ S0

Y])\YS R’
%3,\(4 av),

=<

w

R

15 wherein
R’, R’, and Y! to Y® have the meaning indicated in Claims 1 to 14,

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

20 sequentially to give compounds of the general formula (IB)



al kyl and Cl-C6-al koxy can be further substituted with one to three
identical or different radicals selected fromthe group consisting of
hal ogen, hydroxy and C 1 -C4-al koxy, 15 R4 represents
trifluoronethyl carbonyl, Cr-C6-al kyl carbonyl, G -C6- al koxycarbonyl,
C2- C6- al kenoxycar bonyl , hydroxycar bonyl, am no- carbonyl, nono- or
di -G - &4- al kyl am nocar bonyl, C6-C 0-aryl am no- carbonyl, aryl carbonyl,
het er oaryl car bonyl, heterocyclyl carbonyl, heteroaryl, heterocyclyl or cyano,
wherein G - C6-al kyl carbonyl, C-C6 2014l koxycar bonyl, nono- and
di - C1- C4- al kyl am nocar bonyl can be further substituted with one to three
identical or different radicals selected fromthe group consisting of
C3-C3-cycl oal kyl, hydroxy, G -C4-alhﬂxy, Cl - C4- al koxycar bonyl
hydr oxycar bonyl, am no 104- carbonyly nmono- and di- Cl- C4-al kyl am nocar bonyl ,
C - C4-al kyl - carbonyl am no, (Cl-C4-e | car bonyl ) - Cl - C4- al kyl am no, cyano,
am no, nono- and di-Cl- C4-al kyl g et eroaryl, heterocyclyl and
tri-(Cl-C6-al kyl)-silyl, and where gt eroaryl carbonyl, heterocyclyl 5
carbonyl, heteroaryl and heterocxcly can be further substituted with
Cl-C4-al kyl, R5 represents Cl-CRalk whi ch can be substituted wth one to
three identical or different radid sNgeIected fromthe group consisting of
10 hal ogen, hydroxy, CI-C6-aIk02¥ 8- al kenoxy, Cl-C6-al kylthio, am no,

yl

nmono- and di - C1- C6- al kyl ani no, il;no? hydr oxycar bonyl ,
1 - (IB)a
Y| Y 7
TR
Y% 3Y'
. Y
R

wherein

A, R'to R, R’, and Y' to Y* have the meaning indicated in Claims 1 to 14,

5
optionally followed by reaction of the compounds of general formula (IB)
with compounds of the general formula (V)
R¥-X V),
10
wherein
R®  has the meaning of R® as indicated in Claims 1 to 14, but does not
represent hydrogen, and
15
X represents a leaving group, such as halogen, tosylate, mesylate or
sulfate,
in the presence of a base.
20

16.  The composition containing at least one compound of general formula (T) or

(IA) as defined in Claims 1 to 14 and a pharmacologically acceptable diluent.



Cl - C6- al koxycar bonyl and the radical -0-Cl-C4-alkyl-OC -C4-alkyl, or 15 R5
represents am no, R6 represents hydrogen, Cl-C6-alkyl, fornyl, am nocarbonyl,
nono- or di-Cr-C4-al kyl am nocar bonyl, C3-Cs-cycl oal kyl carbonyl, Cl -C6-al kyl -
20 carbonyl, C -GC6-al koxycarbonyl, N-(Cl-C4-alkyl sul fonyl)-am no carbonyl,

N (Cl - C4-al kyl sul fonyl)-N-(Cl - C4-al kyl ) -am nocar bonyl, heteroaryl,

het erocycl yl , heteroaryl carbonyl or heterocyclyl carbonyl, wherein

Cl - C6-al kyl, nmono- and di -d - C4-al kyl am nocar bonyl, Cl-C6- al kyl carbonyl,

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

d - C6- al koxycanponyh, mﬁ@m&ﬁﬁ&eﬁmg to@ﬂfh (Lﬁﬂﬁl theireafhedebr abUty bRILIROGAT bony! ,
am no, nono- and di - al kyl am no, al kyl car bonyl am no,

tri-(Cl-C6-al kyl) - smﬂgmmatoy}atsd;aemmrmd/oandlwﬂhng processes.
di - Cl - &4- al kyl am no- G- C4- al kyl am nocar bonyl , Cl - C4- al koxy- Cl - C4-
al kyl am nocar bonyl and hal ogen,
18.  The process for the preparation of compositions according to Claim 16 and 17

5 characterized in that the compounds of general formula (I) or (IA) as defined in
Claims 1 to 14 together with customary auxiliaries are brought into a suitable

application form.

19.  Use of the compounds of general formula (I) or (IA) as defined in Claims 1 to

10 14 for the preparation of medicaments.

20.  Use according to Claim 19 for the preparation of medicaments for the treat-
ment of acute and chronic inflammatory, ischaemic and/or remodelling
processes.

15

21.  Use according to Claim 20, wherein the process is chronic obstructive

pulmonary disease, acute coronary syndrome, acute myocardial infarction or

development of heart failure.



