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THEI R USE AS AMPA - RECEPTOR LI GANDS The present invention relates to

| H Qui nazol i ne-2, 4-di ones, their preparation, their use as pharnaceuticals,
and phar meweubisi@sseconposi tions containing them 5 In pafdgpssls@banst he
present invention provides conpounds ofifornmula (1) 0O (1) wherein
I't2represents CF3, CHF,, CH2F, CH3CHF-, CH3CF2-, ethyl or iso-propyl and
10R2r epr esen{%QaiﬁbLﬁ%ﬂw | 5 U BRedYonP R8s vbPR8 SASIHdEPRR S1cakibe

substituents beéing selected fromthe group consisting of halogen, nitro,

cyano, acyl, hydroxy, oxo (=C), .al koxy, gcycl gal koxy, .acyl.oxy,

al koxyca%%‘?ﬁﬂc\é%}‘fﬁn%ﬁrﬁﬁ?s téll C%IIEE?HWS',X’ZIH%I%T@VFQE"R TR B8 RS acyl ani no,
al koxy camphamydeatita B onOphadiscepicalvenpsithet @namimgltyemkyl substituted by one or
nore substituents, the substituents being 15selected fromthe group

consi sting of halogen, nitro, cyano, hydroxy, alkoxy, allcylcarbonyl oxy,
al koxy carmbpsmtydubax yhe ppasem oyverdioh gprides coopouddsadfifaytiai®no, al koxycar bonyl ami no,
or R2represents phenyl gubstituted by one ore nore substituents, the
substituents being sel e¢fted fromthe group consisting of cyano, hydroxy,

al | canediyl, &“ceredi yt; Nax4/, hydroxyallcyl, fornyl, allcylcarbonyl,
al koxycar bonyl , car bonyl/®xXy, al koxycarbonyl oxy, am no, allcyl am no,
20di al | cyl am ng, ~aniaeéal | ,Oal | cyl ami noal | cyl, diallcylamnnoallcyl,

al koxycar bonyRani no; or §R2r éPresents heterocyclyl optionally substituted by
one ore nore substituents, the sub&¥itucnts being selected fromthe group
consi sti Rgef; hal ogen, hydroxy, am no, nitro, cyano, alkyl, hydroxallcyl,

L0 R AT ol AT o
acyl aii n®} al lepreymarnbghybaiitidbyanco2inhabayenishie fubitiereas peihgesdcsteld) o thet 0
the phenyl-rin u;? gon?isn%%%? I?arllc;g%‘rg, %mo, cyano, acyl, hydroxy, oxo (=0), alkoxy, cycloalkoxy, acyloxy,
alkoxycarbonyloxy, aming, alkylamino, diallcjrlanﬁno, formyl, acylamino, alkoxycarbonylamino
or
R? represents heterocyclylakyl substituted by one or more substituents, the substituents bemg
15 sefected from the proup eonsisting of halogen, nitro, cyane, hydroxy, alkoxy, alkylcarbonyloxy,
alkoxycarbonyloxy, amino, alkylamino, dialkylamino, alkoxycarbonylamino, or
R? represents phenyl substituted by one ore more substituents, the substituents being selected from
the group consisting of cyano, hydroxy, alkanediyl, alkenediyl, alkoxy, hydroxyalkyl, formyl,
alkylcarbonyl, alkoxycarbonyl, alkylcarbonyloxy, alkoxycarbonyloxy, amino, alkylamino,
20 dialkylamino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, alkoxycarbonylamino, or
R? represents heterocyclyl optionally substituted by one ore more substituents, the substituents being
selected from the group consisting of halogen, hydroxy, amino, nitro, cyano, alkyl, hydroxalkyl,
alkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoaikyl, acyl, alkoxy, acyloxy,
alkoxyearbonyloxy, amino, alkylaminoe, dialkylamino, acylamine, alkoxycarbonylamino and
25 whereby the heterocycle is bound to the phenyl-ring by a carbon-atom;

and their salts.
In the present specification, the following definitions shall apply if no specific other definition is given:

30 “Alkyl”represents a straight-chain or branched-chain alkyl group, preferably represents a straight-chain
or branched-chain C;_jsalkyl, particularly preferably represents a straight-chain or branched-chain C;.
salkyl; for example, methyl, ethyl, n- or iso-propyl, n-, iso-, sec- or tert-butyl, n-pentyl, n-hexyl, n-heptyl,
n-octyl, n-nonyl, n-decyl, n-undccyl, n-dodecyl, with particular preference given to methyl, ethyl, n-

propyl, iso-propyl and tert-butyl.



and their salts. In the present specification, the follow ng definitions
shall apply if no specific other definition is given: 30"A kyl" represents
a straight-chain or branched-chain al kyl group, preferably represents a
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"hal ogen ve the sanme neani ng scrl n the
above- nentroned definition of "al kyl". "Alkenyl" represents a
st r ai ght “alkenyh renrespitsmtaight-chpia onbratckedshping Renyp grop, efegarabbl Grsatkenglafokeny 1, for
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2- hexenyl , etc. "and pre erably represents 4 all'cenyl. 15 "Al kenedlyl"

r epr esentBresns{GQa?GHYL chai n or branched-chain al | cenediyl group bound by
two dfferent carbon atons to the nolecule, it preferably represents a
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strai ght-chai n or “branched- chaird a group, pr I cynyl,
for examﬁﬁem3%Fﬂémﬁﬁkcﬁﬁgpar@?fCH{E%ﬁépynyI i sopropenyl, 1- (2 or 3)
butynyl, 1- (2- or 3) pentenyl, 1- (2- or 3) hexenyl etc., preferably

represenh@L@Zﬂ@mhﬁMthq&ﬁ@oﬂﬁbiﬁﬂkﬁ@ﬁ&%ﬁpreferably represents et hynyl .
"Aryl" represents an aromatic hydrocarbon group, preferably a C6. 10
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25  example, ethenyl, propargyl, 1-propynyl, isopropenyl, 1- (2- or 3) butynyl, 1- (2- or 3) pentenyl, 1- (2- or
3) hexenyl, etc., preferably represents C;4alkynyl and particularly preferably represents ethynyl.

“Aryl” represents an aromatic hydrocarbon group, preferably a Cs.1p aromatic hydrocarbon group; for
example phenyl, naphthyl, especially phenyl.

30
“Aralkyl” denotes an “Aryl” bound to an “Alkyl” (both as defined above) an represents, for example

benzyl, a-methylbenzyl, 2-phenylethyl, o,a-dimethylbenzyl, especially benzyl.

“Heterocycle” represents a saturated, partly saturated or aromatic ring system containing at least one

35  hetero atom. Preferably, heterocycles consist of 3 to 11 ring atoms of which 1-3 ring atoms are hetero
atoms. Heterocycles may be present as a single ring system or as bicyclic or tricyclic ring systems;
preferably as single ring systemn or as benz-annelated ring system. Bicyclic or tricyclic ring systems may
be formed by annelation of two or more rings, by a bridging atom, e.g. oxygen, sulfur, nitrogen or by a
bridging group, e.g. alkanediyl or alkenediyl. A heterocycle may be substituted by one or more

40  substituents selected from the group consisting of oxo (=0), halogen, nitro, cyano, alkyl, alkandiyl,



"Arallcyl" denotes an "Aryl" bound to an "Al kyl" (both as defined above) an
represents, for exanple benzyl, a-nethyl benzyl, 2-phenylethyl,

cc, a-di met hyl benzyl, especially benzyl. "Heterocycle" represents a
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ni trogen (N) oxygen (0) or sulfur (5). 15"Hal ogen" represents fluoro,

chloro, ﬁg&n‘&! f }}'B LRbEE A0 Yol § s%ﬁ%f‘:}s%gme}l&{ thﬁ?ﬁ ?irfgah%fl LB%%TD and

pal’tl cul ar pre repr esents C OI’O or mu exi st
in free fotilplrﬁlsea%dltateédmgume seed ay\fompeyniloef formplath is tashsanddrteodtap ernbraqity thes s

ot hepwi s@orhpHthdsat S foln BY ﬁﬁag-%lesﬁég Bas@Sr acsaomawﬁ fc% $9% WHlcRark ksuitdbk o be

under st ood as enbracin ounds in any for exanple free base
or acid BIFRGERFakuspgbu ‘6’f“ﬁ‘i canhe f%vlmﬁéw e&?@%ﬁ%ﬂtl%ﬁ@ﬂ porrifsespheidiat i cal

us esf but E:Woﬁﬁl}s(bﬂbrﬂﬁla gprmUayaedwraﬁda or SfGALE, aré ko ihd1gded &e} fAbrafUtiOlise, only
urificatjon o e nas.o ICl‘

P i or BrgRa e SRNG5S colpo e il DR R bt ettt i cal 1y

accept abpmmadetticabprerfaradensy; emjzoethelsfosrpeefany] ajtede ()mfmbsr phpspdl@gﬁxabjr &cepmblehe

formef phar f?&%‘ﬁ%' ﬁpﬁl{cab?er E&ﬁ%&‘&d&u‘%ﬁ%} na%{a%r%g therefore preferred. Salts

are preferab ogr ca acce Salts, fornmed, as applicable,
by the addition of an acid or base. Conpounds of forml a (I) may exist in
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formula (I) may show protonated amino-groups and deprotonated carboxy-groups. Further the amino
group of the sulfonamide substructure may be deprotonated. In this specification, the drawing of the
35  compound in the free form includes other possibie zwitterions as well. The zwitterions of the compounds

of formula (J) are also embraced by the invention.

The compounds of formula (I) may exist in optically active form or in form of mixtures of optical

isomers, e.g. in form of racemic mixtures or diastereomeric mixtures. In particular, asymmetrical carbon



35conpound in the free formincludes other possible zwitterions as well.
The zwitterions of the conpounds of formula (1) are al so enbraced by the
invention. WO 2006/ 108591PCT/ EP2006/ 003251 aton(s) nmy be present in the
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i so- Prop%era%“c%W?Sﬁéﬁft“i‘béaﬁ?dal?yltvIBYeéf'%“r ably represents CF3. very
particularly preferably represents iso-propyl. 20R2preferably represents

(Cl- C4) alpkegytied saﬂaﬁtﬁém&yﬁ@fén&yrameoﬂmmewaeahﬁyw&fém Rdnes of the raaliehlS preteneint S
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(C1- )alﬂfe IR (b aH%/th ‘H& §5gm °§1“R°%?55 g %%n%?l "¢yl car bonyl oxy,

(C-C4)al koxycar bonyl oxy, am no, (Cl C4)al |l cyl am no, di (Cl-C4)allcylam no,
acyl am n&' (Cﬂ.@@d@%ﬁl@&"@»@fﬂéﬂ%ﬁwammwl 25R2preferably represents

het erocycl y1(Cl-C4)al l cyl substituted by one to three substituents, the
substituents being selected fromthe group consisting of halogen, nitro,
cyano, hydr oxyery gseéerabbyaermespai KBy iso@e®Yc7) cycl oal koxy,

(C1- @gal kyl car bonyl oxy, (Cl1-C)al koxycarbonyl oxy, amino, (Cr C4)allcylamn no,
di (C-C4)allcylamno aI koxycarbonyl am no and the heterocyclyl

consi st 2)Rf éf/?}'yi“lm? hﬁéfpéﬁf‘ﬁ T6FTeSRA %EJ 1-3 ring atons are hetero atons. 30
R2preferably represents phenyl substituted by one to three substituents,

the substiituents_be fromthe group consisting of cyano,
hydr oxy, “hydr OXy E’ﬁg “&%lglpfefer?%yrf?fFSGESgﬁpmggledl yl, al kenediyl, (Cl-C4)al koxy,

(C1-A4)all cyI car bonyl oxy, (Cl-C4)al koxycarbonyl oxy, (Cil-
C4) alkPt yIREar boreferabyrepreseits (C4)CalaRapbeylestirubed iy lowedty threersisg{uet Cthe @@atihend keimgno,
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y( C;-Cyalkoxy, (Cl Cy)alkylcarbonyloxy, (Cy-Cyalkoxycarbonyloxy, amino, (C-Cy)alkylamino,

di(C,-Cy)alkylamino, acylamino, (C;-C,)alkoxycarbonylamino.

25 R? preferably represents heterocyclyl(C,-C,)alkyl substituted by one to three substituents, the
substituents being selected from the group consisting of halogen, nitre, cyano, hydroxy, oxo, (C;-
Cajalkoxy, (Cs-C;)eycloalkoxy, (Ci-Cy)alkylcarbonyloxy, (C,-C,)alkoxycarbonyloxy, amine, (C,-
Cq)alkylamino, di{C,-C,)alkylamino, (C,-C,)alkoxycarbonylamino and the heterocyclyl consist
of 3 to 11 ring atoms of which 1-3 ring atoms are hetero atoms.

30
R? preferably represents phenyl substituted by one to three substituents, the substituents being

selected from the group comsisting of cyano, hydroxy, hydroxy(C;-Cyalkyl, (C;-Cy)alkanediyl,
alkenediyl, (C-Ca)alkoxy, (C,-C,)alkylcarbonyloxy, (C,-Cs)alkoxycarbonyloxy, (Ci-
Cyalkylcarbonyloxy, (C,-C4)alkoxycarbonyloxy, amino, (C;-C,)alkylamino, di{C;-

35 Cyalkylamino, amino(C,-Cy)alkyl, (Cy-Cs)alkylamino(C,-Csalkyl, di{C,-Csalkylamino(C,-
Cs)alkylamino, (C;-C,)alkoxycarbonylamino.

R? preferably represents heterocyclyl optionally substituted by one to three substituents, the
substituents being selected from the group consisting of halogen, hydroxy, amino, nitro, cyano,
40 (Ci-Cyalkyl, hydroxy(C,-Cy)alkyl, (C;-Cy)alkoxyalkyl, amino(C,-Cy)alkyl, (C;-



C4)al | cyl am no, (Cl-C4)al koxycarbonyl am no. R2preferably represents
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t hi adi azol i neFEHFLHFEIEN fhasruap CWF'?%PE%V”O ig: ReTolidye, PIEA N BN 2 ne,
pi peedizi ne, 3PfridoRdihd) BnidPylepiRedazdliat, ialdyMLopy Rbde, trﬁdiblﬁﬁytﬁ:&ﬂﬁdme fetrazole,

t et r ahydr ot hi a di oxi.ne ol i,nc rine,
pteri dlyne I ggefv”ﬁ‘%g oﬁlég'gjo%mhﬁ%h%raﬂﬁaﬁﬂrﬁ e:(o%(aldﬁzﬂgt o) I%Dsphed%u ! i ndol e,
i soi ndol e, codnhﬁirmthpphemcpuﬂh}@tqﬂn@herquamlq mszazOhmharsbgazqﬂc,ea‘oeazalmey
represents ph%%kolﬁﬂl@ Stﬂlhzto%t ﬁ]gaza%e Otﬁ'igzolhﬁ}mé Wn%ﬁzcﬁé’ Q&%ﬂlatzylﬁ]gtédthl&zgﬂdme

substituents

thiadiazole, thiadiazoline, thiadiazolidine, pyridine, piperidine, pyridazine, pyrazine, piperazine,
30 triazine, pyrane, tetrahydropyrane, thiopyrane, tetrahydrothiopyraue, oxazine, thiazine, dioxine,
morpholine, purine, pteridine, and the corresponding benz-annelated heterocycles, e.g. indole,

isoindole, coumarin, isoquinoline, quinoline

R? particularly preferably represents phenyl substituted by one to three substituents, the substituents
35 being selected from the group consisting of cyano, hydroxy, alkanediyl, alkenediyl, methoxy,
ethoxy, n-propoxy, i~propoxy, methylcarbonyloxy, ethylcarbonyloxy , n-propylcarbonyloxy , i-
propylcarbonyloxy, methoxycarbonyloxy, ethoxycarbonyloxy , n-propoxycarbonyloxy , i-
propoxycarbonyloxy, amino, methylamino, ethylamino, n-propylamino, i-propylamino,

dimethylamino, diethylamino, di(n-propyl)amino, di(i-propyl)amino, aminomethyl,



35being selected fromthe group consisting of cyano, hydroxy, alkanediyl,
al kenedi yl , net hoxy, ethoxy, n-propoxy, i-propoxy, nethylcarbonyl oxy,
et hyl car bonyl oxy , n-propyl carbonyl oxy , ipropyl carbonyl oxy,

et hoxycarnp@nysQueéer €t hoxycarbonyl oxy , n-propoxycar boFWr&i%oamosm
I propoxycar bonyl oxy, amnino, methylamn noS-et hyl am no, n-propyl am no,

i -propyl am no I rret h am no, ar.n

di (i - pr opyl )a?ﬁﬁ‘ am H%“ﬁﬁ%’?‘ﬂ?ﬁ““°“ﬁ@@6€@i‘d’§%’@é‘ﬁ%@r ‘E%U}fi‘g?’tﬁ’ﬁﬁ%%&_

met hyl am no rretiingethylamiﬂnmlemm diethgirpdmetind piu(ﬂmdpgﬂbnnﬁmmﬂyy Ki(i-propyl)aminomethyl,

i - propyl arni nQpR| o hyl,

di (n- propyOam norr’gx?{b?nqdag]? %ldﬁ)ogglp%@%ﬁﬁ%’#&wp%f‘wrbo %@;‘%%r bonyl am no,

et hoxycar bonyD@mmeﬁrbmylpmpoxycar bonyl am no, i propoxycarbonyl am no. 5
R2pargicularly preferably represents heterocyclyl optionally substituted by

one or twe Sugﬁ-kélﬁdr'l‘?’fblie%rabﬁ péééﬁ%hét&ﬂ@@l&ﬁop%ﬂangs&@dt@% §bnk BH%EMNQ&%JD
consi sting of hal ogen, B‘ﬁﬁ%%}qu am no, cyano, t hy

n-propyl, i-pf§syhsitusnivhe \fom th%/@?%@?’é*ﬁﬁ‘% 3 h%&?a?nowmﬁiw%wo
hydr oxy- i - pr opythe, nigeiyl) ekyIRbiRpl, l-ﬁwybﬁw@tthhyl mseltchs»ewyi nryaaro@pyxlpropyl

i o - pr by IARERAPA RO PO RGI U ROBERY PP P ARS8 pr opy!

nmet hyiDam no- i apinopsthyl, mmmhyhmmm@myhmodpmlhyétammmdﬂwl
ct iyl car bony) TR AR B ATLAR bR D R BLERROLY

n- pr opoxy, i- Smﬁmb@yunmmﬁmtlml@mbﬂ@r@mlnymuhmmmo i-ptopyll, &IéAannwlamml
n-propyl car boemh@moag nEn%B%lony nglamg@ydaﬁ;oml ki Qgetﬂz%t mblrcﬁa@i p&x+oxy,

et hyl car bonyl op | car [ 1-pr opy car bony met hyl carbonyl oxy,
et hyl car bony!l Hﬁ@ Werbenlatisiy gtaxigrrbonylaprag, roaepylserh Wﬁwﬂo i~

met hagycar bo nﬁioﬁﬂtaﬂibnyl@ﬂﬂ@Wh@@ﬂ&!&r@dﬁyﬂ&hﬂ&r%ﬁﬁp@ﬁéﬁﬂémw Eﬁi‘bﬁ}ﬁatbonyl
group

propoxycar bon he hete | yl ected fr

ot st i g of Wl finydrar. sl Rhas et Sty Rl b EBSTM B any | r i ng by
a car bon- at omme®bi2pboriylatitoaethoryqrtehd maind, \n-prepresdniydantiisd, & ocycl yl
optionally substi tutbon IQ%] Qne or two substituents, the substituents being
sel ected fronfthE”¢ gro consi st i ng of hal ogen, hydroxy, amno, nitro,

cyano, net hyl theétthyd:yclyhqug@plyctted frompthe piplp contistinkief er ocycl yl bei ng sel ected
fromthe group gonsiski ng ofN(N) On I\I\\N,,I\I)I\I\cN Ni i NO)w

@\j\j(j Q *\7
OO0 0D0
SHONGICIVI®

and whereby the heterocycle is bound to the phenyl-ring by a carbon-atom.

20

25 R particularly preferably represents heterocyclyl optionally substituted by one or two subs:cituents,
the substituents being selected from the group consisting of halogen, hydroxy, amino, nitro,
cyano, methyl, ethyl, n-propyl, i-propyl,
the heterocyclyl being selected from the group consisting of

OEVAVEACEVRVEORY

30 and whereby the heterocycle is bound to the phenyl-ring by a carbon-atom.



WO 2006/ 108591PCT/ EP2006/ 003251 Further, conpounds of formula (1) are
preferred, wherein R2 does not represent trifluoronmethyl. In a further
enbodi ment, the invention relates to conpounds of formula (1) wherein Itt

repr esent Sy&hsbs/168sd2, CPS or iso-propyl and 5R2represegpts: ﬁh@y&hl
substituted by one or nore substituentsy._the substituents BEI ng sel ected

fromthe group consisting of hal ogen, nit ro, cyano, acyl , hydroxy, al koxy,
acyl oxy, Faftheoxgoraundrnf foomyia (asr pisferrad, by’ does nliregr¢sentimaffviowmethylor my | |
acyl am no, al koxycarbonyl am no, except trifluoronmethyl or R2represents

het er oCy @ ¥ husth& b sds, itflethR At e 108 0 Q5mPRAR oF PRl bjeRdi§a the substituents
bei ng 10segl ected fromthe zg{)oup conS| stl ng of hal ogenh, nitro, cyano,

hydr oxy, Ral®e&seats §F4 EVFe SFHLMMea%SPY adkoxycar bonyl oxy, ami no, all cyl ami no,

di al | syl ®#i nOrepaeréﬁmn@wub@mddamoﬁ@or e MBERIRNE SR Hubstinleata Wdingsddlaatd ﬁrdﬂﬁﬂﬁ by
one ore nore substit.uentf t he su stltuc s belaqusel cte frorrl1j )group
consi sting of HAJRFESSREGE RS Bi0 AN Wy éqrﬂjgn Ky 20YIgpp gllgrycarbonylo

al | cyl car bony braky, allylakiinoy dislkyiemiyibd, dorynyl, atplangno, slkédxyydrisonylaminodixedpt cyl am no,

al koxycar bonylr[%morra Eh?lr [15Rarepresents heterocyclyl optionally substituted
by one ore nore su stt tuents, the substituents being selected fromthe
group coméi st ramepsats quoglgérﬂﬁkylrﬂybhtw by and er@norgubstipients,fhprpubstibiety being

hydr ggal | cyl, s@éck&g)f%ﬁ'llt}lmc@féup c@ﬂsﬂ{?&l}ﬂhgl}f&en Akl Q%n@rﬂyﬁkg%} laﬂ‘(%lyv, alkylcarbonyloxy,
di al kyl am noal | cy al koxy oxy, oxycar bonyl oxy,” am no

al | cyl ani no, alkng%mna%mammac@ikyéaﬁ%dml&ﬂmy@aﬁowpwﬂﬁﬁn@) Snd whereby t he
heterocy®Pe i sepheshBht3 §ubﬁ1nﬂ$1ﬁ5})dne bre B@reRMbsBtems, lﬂQ@n&h@Hﬂiﬁ&ﬁﬁQel&&?@' ffonpal t s.

The definition of the substitue s well as
to the corresB‘ﬁﬁ‘c’ﬁuﬂé"“ﬁS‘ﬁ‘E“@r"%@‘" ?‘lé% #ﬁ%’ @?r%‘?‘?@sﬂr\ﬁgtﬂﬂ%ﬂﬁ%? P:-uents may
be corri bi ned amxymrbdnyloxy,emmprmfwﬁrnmjdlslkﬂsﬁunb mﬁmkﬁcaﬁsmmylmmd, bcul arly
preferredzsubstit ts |t r r cted definit] | 25
et ur thor - Rk Rron) B ol Rlosata B bR Rl BublyRlln, HELORAREY, 2
production of sqi@wpcﬁmmdbc -tﬁUPtchr@slstma/@fﬂwﬁom. hy@mp@m@smtw, CY@pmHyh hydryxafiyb

ob}] ai nablgg aCGREGLRY, LinSNQE R Flarhintdi iduS 1SR 256 aR¥xyt RGi0kR! | oW ng
schene
alkoxycarbonyloxy, amino, alkylamino, dialkylamino, acylamino, alkoxycarbonylamino and

whereby the heterocycle is bound to the phenyl-ring by a carbon-atom
20  and their salts. '
The defmition of the substituents applies to the end-products as well as to the corresponding
intermediates. The definitions of the substituents may be comibined at will, i.e. preferred substituents R*
and particularly preferred substituents R?. Further, selected definitions may not apply.

25
In a further aspect, the present invention also provides processes for the production of compounds of the

invention. Compounds of formula (I) are obtainable according to Process 1 which is surnmarized by the

following scheme.

30
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In this process, step 1.1, substituent R may be transformed into another

substituent R according to conventional procedures. stepl. 3
COOR32COOR3 stepl. 6astepl A NH2 (01)0(11) stepllb COOR3R2 stepl.7 O
-8-

In this process, step 1.1, substituent R' may be transformed into another substituent R' according to

conventional procedures.

an
NG,

step1.1 L
CODR’
S

sfep1.2 l

COOR®
R N,
step1.3
RS GOOR® COOR’ B2
j@: step1.Ga j@i slep1 4 IICOOR /Q/C(
(Ill) m v
5tep1 .6b

o .
COOR stepﬂ- R% J\N/Nusozc:u,
step1.5
JJ\ ,NHso CH, /& @ —
1
R H o]

Further, compounds of formula (I} are obtainable according to Process 2 which is summmarized by the

following scheme.



NO Further, conpounds of fornmula (1) are obtainable according to Process 2
which is summari zed by the foll owi ng schene. WO

2006/ 108591PCT/ EP2006/ 003251 0- .... NCOORS1, O '., N,,NHSG CH O -N
... Nsvepoodadsssiep 2.2 0 o (I X) Depending on the spdpEpdobdidossz pattern,
either of the processes 1 or 2 may be ppeferred. The starting material of
formula (MO is obtainable according to Process 3 which is summari zed by the
fol |l owi ng schene. 5¢VI) The substituents R' jand R2 of the conmpounds of

formulae (1) to (X1) _and {furtdmt used sthrlarting rratNegigls have the neani ng
as defined above for %o ds of formd<a fgu%s'?ituent R3

represents G -C4 al kylg—preg E,ablE;;rﬁf‘hyL, m
o ) oo
tx) ]
O
O N J\
HN N _-NHSO,CH, = N,MHSO@H,
N o
1 step 2.3 R N o step 2.4
" N e :

0 o)

CH,CO.

0
NHSO,CH 2 J\
o HO0,CH, R - HSOCH,
—_—
1 /K step 2.5 /g
R N So step ! o

¢ "
Depending on the substitution pattern, either of the processes 1 or 2 may be preferred.

The starting material of formula (ILX) is obtainable according to Process 3 which 1s summarized by the

following scheme.

0 o
/@ECOOR’ o N’ coor® o7 N COOR’?
———— —_—
R NH, step 3.1 RTD:NHZ step 3.2 R‘HN\\
ha,

5 (Vi) (v {10 0
The substituents R' and R? of the compounds of formulae (1) to (XII) and further used starting materials
have the meaning as defined above for compounds of formula (I); the substituent R’ represents C;-Cq
alkyl, preferably methyl.
10

The processes are described in more detail below.

Step 1.1; : A compound of formula (VI) is obtainable by subjecting a compound of formula (XII) to
reduction conditions using H; and a palladium catalyst for example (Valgeirsson, J.; Nielsen, E. &;

15  Peters, D.; Varming, T.; Mathiesen, C.; Kristensen, A. S.; Madsen, U. J. Med. Chem. 2003, 46, 5834-
5843), followed by an esterification reaction with an alcohol R’OH, such as MeOH, and an acid, sueh as
HCl, (similar products were prepared, see: Hill, D. T.; Stanley, K. G.; Xaroglan Williams, J. E.; Loev,
B.; Fowler, P. J.; McCafferty, J. P.; Macko, E.; Berkoff, C. E.; Ladd, C. B. J. Med. Chem. 1983, 26,
865-869.

20



The processes are described in nore detail below. Step 1.1; : A conpound of
formula (V1) is obtainable by subjecting a conpound of formula (XH) to
reduction conditions using H2 and a pal |l adi um catal yst for exanple

(Val gei r ss98.2008n08sM el sen, E. 0.; 15 Peters, D.; Varm i esen,
C.; Kristensen, A S.; Mdsen, U J. Mg._ Chem 2003, gngg@gﬂMg%@“)

fol |l owed by an esterlfl cation reaction wth an al cohol such as MeOH,
and an athdfolledadschgndilisfratésdtap 1l bmn'pmra)iétaﬁts wer e prepar ed see: Hi 1, D.
T.; Stanley, K %@ﬂarogl an Wllians, J. E.; Loev, B.; Fowl er, P. J.;
McCafferty, P

1983, 26 CS 369, = WO 20661108591P 2006/ 003251 - 1 0 - The follow ng
scheme i Filust rat é%ozstepnlﬁcl in mof€ detai NH Starting nmaterials of
formula (XI1) are known dfffor obtainable accordi ng to known nethods and /
or 5obtainable as described in the exanples. Step 1 2: A conpound of

formul a | i

| odine | R e FeBRUC,ARRE Gf LERRNIAIG. GRTAY R Rine LB ekt
e.g. ot habi@hﬂbleaﬂﬁdese@hedm&ft@?mphsthe presence of further reaction
auxiliaries. Step 1.3: A corrpound of formula (I1) can be prepared froma
conmpound _of formula (V) by subjecti n%lt 15t 0 Pd-cat al ¥zed reactions. of,
e.g. Stifier1Reacomrynd ‘s‘darawia isoPRrigpPInbe ERsting 4 comppyng ot foppula (Yhwithlodige | ¢
m ght beinshé frésehR of BgROQ bfitdnallylif iR Htedehc@sfAUPlver, el ethAhol SRk Mginithe t O an
acetam de group. %w tabl e C‘?E)‘E)l ing reagents such as tributyl et hoxyvinyltin,
tributyl PV HVpCFFW AP AR (2- propynyl oxy) - 2H pyr an,

trinm&8 hyl silylethynyl, tributyl stannanyl or (4,4,5,5-tetranmethyl-1, 3, 2-

20di ozabgy goﬁlg{wg %ﬁémeﬁﬂﬂs%%t@éstépqt rmedi ates, tributyl stannanyl pyrrole,

cka, nBar, Berko@cﬁzhﬂﬁadd C. B. J. Med. Chem

3-furanboronie Ut e pal | adi um catal yst,
i.e.tetalris HeMP i ne palil adiu e

bi s(triphen Sphl ne) Eéﬁ‘?gdl um (11 I oralgge,

bi s(di berayT Ndenaaet one)pal tadi ung widi chlorof 1,

bi s(di phenyl phosphi no) - f errocene] pi’al | adi um ¢11) dichloronethane conplex are
known. Dependi ng on the 25substitution pattern, the reaction can be carried
out in the presence o Ie base such a ieth mne ar .

ot assi MR Ao FHTRiegf Tl ) 86 et iyt gt s L By i o

di ehl®r oreitdhatalyzeddeananef, ergeStﬂlamygshmf Snakj redctbru@ieck Battidin @ fuoh taves Mepighchene
I ust ra{)ees%it&tlcetg ptjote%t thda RS grogpe,%%I Ay'converting it to an acetamide group.

Suitable coupling reagents such as tributylethoxyvinyltin, tributyl(vinyl)tin, tetrahydro-2-(2-
propynyloxy)-2H-pyran, trimethylsilylethynyl, tributylstannanyl or (4,4,5,5-tetramethyl-1,3,2-
20  dioxaborolan-2-y1)-pyrazol intermediates, tributylstannanylpyrrole, 3-furanboronic acid are known.

Suitable palladium catalyst, i.e.tetrakis-triphenylphosphine palladium (0),
bis(triphenylphosphinc)palladium (II) chloride, bis(dibenzylidenacetone)palladium, [1,1°- dichloro[1, 1'-
bis(diphenylphosphino)-ferrocenc]palladium (II) dichloromethane complex are known. Depending on the

25  substitution pattern, the reaction can be earried out in the presence of Cul.
Suitable bases, such as triethylamine or potassium carbonate may be empioyed when required.
Suitable solvents are diehloromethane, dioxane, tetrahydrofuran, toluene,

30

The following scheme illustrates step [.2 in morc detail.



WO 2006/ 108591PCT/ EP2006/ 003251 -11- 2) 1-1C:111F Step 1.4: A
conpound of forrmula (1V) is obtainable by reacting a conpound of fornula
(I') with 4- chlorophenyl -chloroformate, optionally in the presence of a
diluent, apdephb@pal |y in the presence of a 5reacti onpag¥bhiodbiasi10 Step
1.5: A conpound of formula (1) is obtai#fpble by subjecting a conpound of
formula (1V) to a cyclocondensation w th sul fonyl hydrazi ne

112N- N11- SCOZMea Suictedpbe | nert ~golo@Me sudecagduet rahydr of uran or

di oxane, in presence—ef—oer~=fol |l o by addi tithghPdof a base, e.g. aqueous
sodi um hygeoxiFdensfl ut i onTd&nean Qf;@im&ﬁc sudiP2¥s t¢j et hyl ami ne or

Hueni g's base. 15The follow ng schene illustrates step 1.5 in nore detail.
Step 1.6,1.7: A conpound of formula (111) is oft & Habl e by conversion of a
conmpound ofgforrmula (I1) with phosgene or triphosgene optionally in the
presence oflla di | immieand:S®pti onal | Yl in thgogméesence of a 20reaction
auxiliary. Su uent ey@ffé!ee-ndensati t h®sul f onyl hydr azi ne

H2N- NH S0% &-3==0oRjjp@nal |y in an iFecr ygnt such as tetrahydrofuran or
di oxane, i the presence of or fol |wed by addition of a base, e.g. aqueous
sodi um hydroxi de solution or an organic base such as triethylam ne or

Hueni g' s base, results. ip. th rmation qQf a conpound qQf for (l). Steps
1.6 and PP Yag BEPEf pﬂﬁowﬁa éﬁl‘%?‘“ﬂki‘%%[d%“?@o@&’??%a °f‘£‘?€“‘gagéﬁl"‘f‘,“ﬁ"g
i nt er medicabwghenyMEloZF@mAtt (PO I theP2 &66de @0 3 2ihibnt; anlldptionally in the presence of a

5  reaction auxiliary.

The following scheme illustrates step 1.4 in more detail.
7
7 N o 7 N/
= coMe  “of)a = CO,Me
F,C NH, dioxane F.C j\” /@,CI
o ¢

10  Step 1.5: A compound of formula (I) is obtainable by subjecting a compound of formula (IV) to a

cyclocondensation with sulfonylhydrazine H,;N-NH-S0,-CHj, in a suitable inert solvent such as
tetrahydrofuran or dioxane, in the presence of or followed by addition of a base, e.g. aqueous sodium

hydroxide solution or an organic base such as triethylamine or Huenig’s base.

15  The following scheme illustrates step 1.5 in more detail.

/ ~
JN 7N Y
= COMe H,NNHSO,Me A J\ RN L
i-Pr,NEL, di /1 S~
Cl -PryNEt, dioxans (o)
FC j’f /@/ F,C N“Vo
o” 0

Step 1.6, 1.7: A compound of formula (IIT) is obtainable by conversion of a compound of formula (II)
with phosgene or triphosgene optionally in the presence of a diluent and optionally in the presence of a

20  reaction auxiliary. Subsequent cyclocondensation with sulfonylhydrazine H;N-NH-SO,-CHj;, optionally
in an inert solvent such as tetrahydrofuran or dioxane, in the presence of or followed by addition of a
base, e.g. aqueous sodium hydroxide solution or an organic base such as triethylamine or Huenig’s base
results in the formation of a compound of formula (I). Steps 1.6 and 1.7 may be performed with or
without isolating the resulting intermediates.

25



The follow ng scheme illustrates steps 1.6, 1.7 in nore detail. 0 OH0O CO2Me
) (CC130)2CO3 THF; Et, N, t\IN S02Me WH2NHSO2Me NH23) aq NaCOHO 4) NaBH4,
MeOH- THF Step 2.1: A conpound of fornula (.1X) is obtainable by reacting
a conpoundyvohodsadssyd a (DX) wi th 5Ssul fonyl hydrazi ne 112peNgr 5000935113
optionally in an inert solvent such as t2etrahydrofuran or dioxane, in the
presence of or followed by addition of a base, e.g. aqueous sodium

hydr oxi déhe®lleivingseheme Hystraietydeps ¢-0bhs® Momedetadls tri et hyl anmi ne or Huenig's
base resulbs in the formation of acm)rrpoumd of formula (1). Step 2.1 may be

perforrred orcwmgou,t(cé.s,p&catl ngi_t he EN? I ng internedi ates. 10The
fol | owi ng [Fust r atiestgt ep 2. dePald . Step 2.2: A

corrpound haﬂ()() 2) 9,N0D0,Me ngp(% {f&gﬁl ng a conpound of fornula
(DC), for 3 xarrpl e th H;yﬂt“ |onaII i H the presence of an dil uent,
such as EtOH CH3C0011, n&t'ﬁ o onal ly in the 15presence of a catalyst, such
as Pd/C. The followi ng schene illustrates step 2.2 in nore detail.

Step 2.1: A compound of formula (IX) is obtainable by reacting a compound of formula (ITX) with

5  sulfonylhydrazine H,N-NH-50,-CH, optionally in an inert solvent such as tetrahydrofuran or dioxane, in
the presence of or followed by addition of a base, e.g. aqueous sodium hydroxide solution or an organic
base such as triethylamine or Huenig’s base results in the formation of a compound of formula (). Step

2.1 may be performed with or without isolating the resulting intermediates.

10 The following scheme illustrates step 2.1 in more detail.
O

O,N COMe 1) NHNHSO Mo H
o.N N 20
F.C N 2) aq NaOH Q
3 \O F,C H 0

Step 2.2: A compound of formula (X) is obtainable by reducing a compound of formula (IX), for example
with hydrogen, optionally in the presence of an diluent, such as EtGH-CH;COOQH, and optionaily in the
15 presence of a catalyst, such as Pd/C.

The following scheme illustrates step 2.2 in more detail.
O O

H H
ON I N._.0 HN L Noge0
N 3N H,, Pdic N7 O§
FC NAO o EtOH-CH,CO,H /K O
3
H

3

20  Step2.3: A compound of formula (XI) is obtainable via a Sandmeyer-type reaction with a compound of
formula (X).

The following scheme illustrates step 2.3 in more detail.
0

@]
H H
H,N Ne.o  wmwo, Ny MNg20
N ﬁ\ H,S0,, CH,COH NT Sl
O 2) CuSO,, KCN ,&
F,C N0 F,C

NaHCQ,, Phie

25



20St ep2. 3: A compound of formula (XI) is obtainable via a Sandneyer-type
reaction with a conpound of formula (X.). The follow ng schene illustrates
step 2.3 in nore detail. 00 HN...H H2ZN-N. .01) NaNO1,',..N 1.0 NS H3S(4,
CH, CO11INS'woO bbo@iessi2) CaSO4, KCNO FaCNNaHCO3, PhMe F2CHNCr/EptoodD3251

2006/ 108591PCT/ EP2006/ 003251 - 13 - Step. 4: A conpound of formula (1') is
obt ai nabl e by reducing a conpound of fomula (XI') for exanple with hydrogen,

opt i onal 18§ep2+: 4 hemppredefferavlal Hs ebirindbledty redyeinga eesnpRemenf founelk €K1 fogranglal | y

in the pﬁ:ﬁﬁ@l?@r@gegfopﬁoﬂll* B preseidd of d"ca%aﬂ@t ch§§%@y ﬁfck@cb%ﬁérﬁllyaﬂh]yeq{rés%e _
5The followi_ hg schene illustrates step In nore detail. Ni

Nl O of a diluent, Wt@ym@n@@f @f antyydyide,

5  The foliowing scheme illustrates step 2.4 in more detail.
0

O /lLNH O

Na H 1} H,, Ra Ni H
h krxrr\]“s”\o (CH,C0),0 N e?0
/g 6 2} HC) 6
F,C NS0 F,C 0

Step 2.5: The compound of formula (I') - wherein R? represents Acylaminomethyl -may be converted to
other compounds of formula (I} by known reactions, e.g. cyclisation, substifution, oxidation and / or

10 reduction steps.

The following scheme illustrates step 2.5 in more detail.

)OLNH ﬂ

(9]
2T Vo R r.
B~ 1) Hc! h~ta
E@H S o) mg\
F.C N® O L F.C EIO

3 H CH,CO,H 3
3} H+

15  Step 3.1: A compound of formula (VII) is obtainable by nitration of a compound of formula (VD) , e.g.
by using nitric acid and sulfuric acid, optionally in the presence of a diluent. In such a case, it might be
suitable to protect the amino group, e.g, by converting it to an acetamide group. The starting material of

formula (V1) is obtainable, e.g. according to step 1.1.

20  The following scheme illustrates step 3.1 in more detail.

F.C NHAC F.C NH

a 3 2

Step 3.2: : A compound of formula (IIX) is obtainable by reacting a compound of formula (VII) with

25  phosgene in a diluent, e.g. toluene.

The following scheme illustrates step 3.2 in more detail.
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e.g. for the purposes of purification, and the synthesis of isomers the following considerations may apply:

Protecting groups: In the reaction steps described above, one or more functional groups, for example
carboxy, hydroxy, amino, or mercapto, may need to be protected in the starting materials by protecting
groups. The protecting groups employed may already be present in precursors and should protect the
functional groups concerned against unwanted secondary reactions, such as acylations, etherifications,
esterifications, oxidations, solvolysis, and similar reactions. It is a characteristic of proteeting groups that
they lend themselves readily, i.e. without undesired secondary reactions, to removal, typically by
solvolysis, reduetion, photolysis or also by enzyme activity, for example under eonditions analogous to
physiological eonditions, and that they are not present in the end-products. The specialist knows, or can
easily establish, which protecting groups are suitable with the reactions mentioned hereinabove and
hereinafter. The protection of such functional groups by such protecting groups, the protecting groups
themselves, and their removal reactions are described for example in standard reference works, sueh as J.
F. W. MeOmie, "Protective Groups in Organic Cherustry”, Plenum Press, London and New York 1973,
inT. W. Greene and P. G. M. Wuts, "Protective Groups in Organic Synthesis”, Third edition, Wiley, New
York 1999, in "The Peptides"; Volume 3 (editors: E. Gross and J. Meienhofer), Academic Press, London
and New Yorlc 1981, in "Methoden der organischen Chemie” (Methods of organic cliemistry), Houben
Weyl, 4th edition, Volume 15/1, Georg Thieme Verlag, Stuttgart 1974, in H.-D. Jalubke and H. Jescheit,
"Aminosduren, Peptide, Proteine" (dmino acids, peptides, proteins), Verlag Chemie, Weinheim,
Deerfield Beach, and Basel 1982, and in Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaceharide
und Derivate" (Chemistry of carbohydrates: monosaccharides and derivatives), Georg Thieme Verlag,

Stuttgart 1974.
Salts: Acid addition salts may be produced from the free bases in known manner, and vice-versa.

Isomers: Compounds of formmla I in opticzlly pure form can be obtained from the eorresponding
racemates according to well-known procedures, e.g. HPLC with chiral mafrix. Alternatively, optically
pure starting materials can be used. Sterecisomeric mixtures, e.g. mixtures of diastereomers, can be
separated into their eorresponding isomers in a manner known per se by means of suitable separation
methods. Diastereomeric mixtures for example may be separated into their individual diastereomers hy
means of fractionated crystallization, ehromatography, solvent distribution, and similar proeedures. This
separation may take place either at the level of a starting compound or in 2 compound of formula I itself.

Enantiomers may be separated through the formation of diastereomeric salts, for example by salt
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15 wherein
R? has the meaning given above for compounds of formula (I) and

R’ represents hydrogen or C,-C, alkyl, preferably methyl.

Compound of formula (TV")

20 F (V")
wherein
Rr? has the meaning given above for compounds of formula (I) and

R’ represents hydrogen or C,-C, alkyl, preferably methyl.

25  Compound of formula (VII)
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R’ has the meaning given above for compounds of formula (I) and

10 R’ represents hydrogen or C,-C, alkyl, preferably methyl.
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wherein R' has the meaning given above for compounds of formula (7).
16

Compound of formula (X)
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wherein R has the meaning given above for compounds of formula ().

20  Compound of formula (XI)
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15wherei n RZhas the neani ng gi ven above for conpounds of forrmula (I) and
R3represents hydrogen or Cl-C4 al kyl, preferably nethyl. 20(Pr) wherein
R2has t he meani ng gi ven above for conpounds of formula (1) and R3represents

hydr ogen -4 .al kyl, preferably nethyl. 25 Conmpoun f a (Vi)
VO 2006/ 18%%&'@?@%006/ 003251 -16- 0. COOR3 NH2 \A/neg%ﬂr:lpm%m%gs t he

meani ng gi ven above for conpounds of F&?ﬁula (1) and 123represents hydrogen
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The compounds of the invention exhibit pharmacological activity and are, therefore, useful as

pharmaceuticals. In particular, the compounds are potent competitive AMPA receptor antagonists.

The compounds of the invention are especially effective as pharmaceuticals in the treatment of epilepsy,
esp. in partial seizures (simnple, complex and partial evolving to secondarily generalized seizures) and

generalized seizures [absence (typical and atypical), myoclonic, elonic, tonic, tonic-clonic and atonic].

10  The compounds of the invention are also espeeially effective as pharmaceuticals in the treatment of
psychosis in schizophrenia, in bipolar disorder, in Parkinson’s Disease and in drug—induced psychosis and
in postictal psychosis, as well as in the improvement of positive and negative symptoms and effective in
treatment-resistant patients (cf. Kalkanan HO, Loetscher E GADS7: the link between GABA-deficit
hypothesis and the dopaminergic- and glutamatergic theories of psychosis. J. Neural. Transm. 2003, 1110,

15 803-812).

Furthermore, the compounds of the invention are useful as pharmaceuticals in the treatment of any
pathology, disorder or clinical condition involving altered AMPA receptor function or AMPA receptor
mediated neuronal damage, e.g. neurodegenerative disorders, such as multiple sclerosis, amyotrophic

20  lateral sclerosis, Parkinson’s Disease, Huntington’s Disease or Alzheimers Disease, schizophrenia, esp.
chronic schizophrenia, anxiety, depression, bipolar mood disorders, slcep disorders, cognitive disorders,
emesis, tinmitus, pain, neuronal pain, migraine, anesthetics, myopia, tumor growth, withdrawal symptoms,
ischemic and hypoxic conditions such as stroke, subarachnoid haemorrhage, perinatal hypoxia, brain and
spinal cord trauma, head injury, high intracranial pressure, and any surgical procedurc potentially

25  assoeiated with hypoxia of the eentral nervous system, and conditions produced by the actions of
environmental, exogenous neurotoxins, including those produced by infections as well as those produced

by metabolic changes and hepatie encephalopathy associated with liver failure,

As i.v. formulation, the compounds are useful for treatment of status epilepticus and as anaesthetic, in

30  particular for treatment of acute brain trauma and other brain lesions requiring deep anaesthesia,

Further, properly isotope-labeled agents of the invention exhibit valuable properties as histopathological
labeling agents, imaging agents and/or biomarkers, hereinafter “markers”, for the selective labeling of the
AMPA receptor. More particularly the agents of the invention are useful as markers for labeling the

35  central and peripheral AMPA reeeptors in vitro or in vivo. In particular, compounds of the invention
which are properly isotopically labeled are useful as PET markers. Such PET markers are labeled with

one or more atoms selected from the group consisting of ¢, BN, %0, ¥,

The agents of the invention are therefore useful, for instance, for determining the levels of receptor

40  oceupancy of a drug acting at the AMPA receptor, or diagnostic purposes for diseases resulting from an



wherein has the meani ng gi ven above for conpounds of formula (1)
and 10R3represents hydrogen or Cl-Ca al kyl, preferably nethyl. Conpound of
formula (DC) 0-0 N..."NHSO CH3 I , OI" O (IX) wherein Whas the neaning

gi ven abovg, @k desgpounds of formula (1). 15 Conpound gépEpuigthdst X) 0 (X)
wherein Whas the neaning gi ven above fq@r. conpounds of forrmula (1). 20

Compound of formula (XI) O WO 2006/ 108591PCT/ EP2006/ 003251 - 17 - wherein
R has t mbaleani dgfactwant AAaedeptorscant o uvdsormp tHeeffeaivenedslof phafiheothempeunds
of the ipvantjn.exhibit pharmacol ogi cal activity and are, therefore,

useful as pharmaceuticals. In particular, the conmpounds are potent

conpetitive AVMPA receptor antagonists. 5 ) )
In accordance with the above, the present invention provides an agent of the invention for use as a marker

5  for neuroimaging.

In a further aspect, the present invention provides a composition for labeling brain and peripheral nervous

system structures involving AMPA receptors in vive and in vitro comprising an agent of the invention.

10 In still a further aspect, the present invention provides a method for labeling brain and peripheral nervous
system structures involving AMPA receptors in vitro or in vive, which comprises confacting brain tissue

with an agent of the invention.

The method of the invention may comprise a further step aimed at determining whether the agent of the
15  invention labeled the target stracture. Said further step may be effected by observing the target structure
using positron emission tomography (PET) or single photon emission computed tomography (SPECT), or

any device allowing detection of radioactive radiations.

For all these indications, the appropriate dosage will, of course, vary depending upon, for example, the

20 compound of the invention employed, the host, the mode of administration and the nature and severity of
the conditions being treated. However, in general, satisfactory results in animals are indicated to be
obtained at daily dosages from about 0.1 to about 30 mg/kg animal body weight. In larger mammals, for
example humans, an indicated daily dosage is in the range from about 5 mg to about 2 g of a compound
of the invention conveniently administered, for example, in divided doses up to four times a day,

25
The active agents of the invention may be administered by any conventional route, in particular enterally,

preferably orally, e.g. in the form of tablets or capsules, or parenterally, e.g. in the form of injectable

solutions or suspensions.

30  Inaccordance with the foregoing, the present invention provides compounds for use as a pharmaceutical,
in particular for use in the treatment of any pathology, disorder or clinical condition involving AMPA
receptors in their etiology or involving AMP A-receptor mediated neuronal damage, and especially for use

in any of the specific indications hereinbefore cited.

35  The present invention also provides a pharmacentical composition comprising compounds in association
with at least one pharmaceutical carrier or diluent. Such compositions may be manufactured in
conventional manner. Unit dosage forms contain, for example, from about 1 mg to about 400 mg of an

active agent according to the invention.
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¢ Combinations comprising a eompound of formula (I) suitable as anaesthetic.
35  These combinations and their uses are explained in more detail herein after. In each case the term “AMPA receptor
antagonist” refers to compounds as defined by forrula (I}. Prefered AMPA receptor antagonists are the compounds

as identified in the examples.

Combinations comprising Anti-epileptie Drugs for the Treatment of Neurological Disorders
40
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eti ol ogy Br i nvol vi ng AMPA-recept or medi at ed neuronal damage. 5Moreover the
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di sorder or cI i ni c3 ond| tion involving AMPA receptors in their etiol ogy
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10Furthernore, t emgérrpounds of the invention can be conbined with other
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drugs” as used herein includes, but is not limitcd to Jevetiracetam, lamotrigine, gabapentin, sultiam, felbamate, the
1,2,3-1H-triazoles disclosed in EP 114 347, esp. ufinamide [1-(2,6-difluoro-benzyl)-1H-[1,2,3]iriazole-4-carboxylic
30 acid amide] and the 2-aryl-8-oxodihydropurines disclosed in W099/28320. The term “AMPA antagonisis” as used

herein includes, but is not limited to the 1H-quinazoline-2,4-diones of formula I



15fromthe |list consisting of atypical antipsychotic drugs such as

el ozapi ne, ol anzapi ne, risperidone and typical antipsychotie drugs such as
hal operidol. Thus, in further aspects, the present invention relates to
Conbi nat i ape 26ueag8641Si Ng a conpound of formula (1) and AetkrRRdesati € Drugs,
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by abnor qrroxatindcdtéy lyedelsfthdphebhosit achislgydnts. and typical ly nanifested as
various types of seizures. 20 to 30% of epilepsy patients are refractory to
current therapy. 5Surprisingly, the effect of a combination which conprises
two anti-epileptic drugs selected fromthe |ist consisting of barbiturates
and der i Yhaedbyrbitpl e4ncdy edytnistrend zerel inbeclprinyse marketedr dposederitd Erademiyky BaarineBi  Peimidon can
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effect o anl-e|1 rugs. €, ecorrgsnaflons
di scl osetisHeteform %fa?ﬁﬂ%féi Br& &vBlet fbﬂ ffafi@f&fk %Fﬂa@ﬁ’wﬁ% F?IFFBI?‘@ cw@ae ppRRiBT ¢8I
nonokder apypmesplatkytd) gz Qfder B raiéberkcariiMn@itianmspie coite adrlilstered, e.g., in the form as

marketed, e.g. under the trademark Tegretal™ or Tegretol™. Oxcarbazepine can be administered, e.g., in the form

as marketed, e.g. under the ttademark Trileptal™, Oxcarbazepine is well known from the literature [see for example
Schuetz H. ct al., Xenobiotica {GB), 16(8), 769-778 (1986}]. The preparation of the compound of formula I1
\{rherein R, is C,-Csalkyl carbonyl and its pharmaceutically acceptable salts is described, e.g., in US 5,753,646. 10-

25  Hydroxy-10,11-dihydrocarbamazepine can be prepared as disclosed in US 3,637,661. 10-Hydroxy-10,11-
dihydrocarbamazepine may be administered, e.g., in the form as described in US 6,316,417, Phenytoin can be
administered, e.g., in the form as marketed, e.g. under the trademark Epanutin™. Ethosuximide can be administered,
e.g., in the form as marketed, e.g. under the trademark Suxinutin™. Mesuximide can be administered, e.g., in the
form as marketed, e.g. under the trademark Petinutin™. Valproic acid sodium salt can be administered, e.g., in the

30  form as marketed, e.g. under the trademark Leptilan™. Tiagabine hydrochloride monohydrate can be administered,
e.g., il the form as marketed, e.g. under the trademark Gabitril™. Vigabatrine can be administered, e.g., in the form
as marketed, e.g, under the trademark Sabri]™, Levetiracetam can be adminisicred, e.g., in the form as marketed,
e.g. under the trademark Keppra™!, Lamotrigine can be administered, e.g., in the form as marketed, e.g. under the
trademark Lamictal™, Gabapentin can be administered, e.g., in the form as marketed, e.g. under the trademark

35  Neurontin™. Sultiam can be administered, e.g., in the form as marketed, e.g. under the trademark Ospalot™.
Felbamate can be administered, e.g., in the form as marketed, e.g. undcr the tradercark Taloxa™. Topiramate can be

administered, e.g., in the form as marketed, e.g. under the trademark Topamax™1I, The 1,2,3-1H-triazoles disclosed



Hence, the invention relates to a conbination, such as a conbi ned
preparation or pharnmaceutical conposition, which conprises two
anti-epileptics selected fromthe |ist consisting of barbi turates and
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additional advantageous effects, less 51de effects, a combined therapeutical effect in 2 non-effective dosage of one or

both of the first and second active ingredient, and especially a strong synergism the first and second active
25  ingredient.

It will be understood that in the discussion of methods, references to the active ingredients are meant fo also mclude
the phammacentically acceptable salts. If these active ingredients have, for example, at least one basic center, they
can form acid addition salts. Corresponding acid addition salls can also be formed having, if desired, an additionally
30  present basic center. The active ingredients having an acid group (for example COOH]} can also form salts with
bases, The active ingredient or a phanmaceutically acceptable salt thereof may also be used in form of a hydrate or

include otlier solvents used for crystallization.

A pharmaceutical combination which comprises two anti-epileptics selected from the list consisting of barbiturates

35 and derivatives thereof, benzodiazepines, carboxamides, hydantoins, succinimides, valproic acid and other fatty acid
derivates, AMPA antagonists and other anti-epileptic drugs, in which the active ingredients are present in each case
in free form or in the form of a pharmaceutically acceptable salt, if at least one salt-formiing group is present, will be
referred to hereinafter as a COMBINATION OF THE INVENTION.

40  Surprisingly, the administration of a COMBINATION OF THE INVENTION results in a beneficial, especially a

synergistic, therapeutic effect or in other surprising beneficial effects, e.g. less side effects, compared to a
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parenteral application. The preferred route of ad ministration of the dosage forms of the present invention is orally.

The novel pharmaceutical composition contain, for example, from about 10% to about 100%, preferably from about
40 20% to about 60%, of the active ingredients. Pharmaceutical preparations for the combination therapy for enteral or
parenteral adoinistration are, for example, those in unit dosage forms, such as sugar-coated tablets, tablets, capsules

or supposiiories, and furthermore ampoules. If not indicated otherwise, these are prepared in a manner known per se,
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The effective dosage of each of the active ingredients employcd in the COMBINATION OF THE INVENTION

may vary depending on the particular compound or pharmaceutical composition employed, the mode of



clinical study. Such clinical studies are preferably random zed,
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obvi ously enpl oyed. Furthernore, the present invention relates to the use
of a COMBI NATI ON OF THE | NVENTI ON for the preparation of a nedi canent for
the treatment of epilepsy. Additionally, the present invention provides a
met hod of ¢ eskhfide2 War m bl ooded ani mal having epi | eppyreRi¥Rdsisn9

adm nistering to the animal a COVBI NATIfN OF THE I NVENTION In a quantity
which is jointly therapeutically effective against epilepsy and in which
t he conpGabagkstingem baddsimistoed joresinitin 4 tefal il dfsegertofen hoetioPO tp RentTdWengt | eal | y

aeclept abkﬂmﬁﬁ% §c admsﬁﬁy Bh patfeh% aQ(Btﬂ aﬁl@%oshé&\.{)&méeh Q:Butgrt(p%blg EPmFHO Egﬂgﬁtl al
ael cage 0 risin a e
D ot oy TR TRE FRE PR B figpen o o TR L oo 3y (i EPeeg BT e

t her eof iOHvalh?éOCtmgat ment of epil epsy 251 n particul ar, a t her apeuti cal I y
ef f eed | VeopaiiitHiay 6f 2dRRGBredlo 2k Nt fGitd: M@ ﬂtdﬂ@iﬁlﬁﬂﬁsﬁg&ﬁnetﬁicn et 2 NVEINAT N OF
THE | NVENTI ON may be adm ni stered simultaneously or sequentially and in any
order and the conponents nmay be adm nistered separately or as a fixed
conbi nati on. For exanple, the nethod of treatnent of diseases according to
t he | nvepidisai ¢ AHRITRY 4n® Biehtlo) digd@sni stration of the first active
ingredient in free or pharmaceutically acceptable salt formand (ii)

adm ni stration of the second active ingredient in free or pharrnaeeutkally
acceplt abTte pgadntinkegionylso3€a4s adotnbinaions slitgblofor theggatmett dfakirgfogical / asyshiagicdgerders, n
jointly LhetAReMleadnh Yueffch 86ddese anounts, preferably in synergistically
effective anmounts, e.g. in daily dosages correspondl ng to the anounts
descri bed herein. The individual active ingredients of the COVBI NATI ON OF
THE | NVERmInSREly ghe cffrst of elepmbingtior wbich compritesat ledsiypnpd MR fefeptorantagopistrrdat Byt ¢rag t he
course Of:oniplﬂﬂﬂ &[&Vtecﬂfonﬁ@'gﬁddﬁ ecaﬂinhyofhlmmd.i WipFhRAci® fodin B0 BnGaEhil mpéyaencé,or Is.

FUI‘ t ﬂ?l‘ hl B.Th cﬁo cs lar? CL?%;' r%ét lhcrl]'l%fltg alﬁi‘a \F? ss%%qﬂgahgpsl d{l:i v%éa%r tganﬂ? aE)dri OQI’ ug

an ac ver I'ngred he
35| nst anfffeftﬁf/‘é"rﬂ"F“b‘ﬁﬂdl%lg% WWF@W@“%“%M@P@FBWP %i‘%b‘éﬁﬁlrt%l'ﬁflatﬁ‘ ec&]’el"m% uch
r egi nes @kntish ﬂﬁbkdﬂﬁﬂﬁﬁllﬁSrcﬁictO@l tb @bivetbagyGmploigtondithe adudbinhtive pir@ersalone.

“adm nistering” is to be interpreted accordingly. In one preferred
enbodi nent of the_invention, the COVBI NATI ON OF THE | NVENTI ON i s_used for
t he treallffEntte Bf’en’f“fné%\‘t“ﬁﬁ’rﬁ°°‘8'1'ma€ﬁ+ ?“éfb’é § ORIy PedPIPETatoR fy P&%f’t"“'t‘fr"“)?“l‘ PREHSEher apy.
40 2D 2006/20858 1AGTH/ERPAADEGPB2Dthegonistabd at legtonk rHinpbundteleord fiople ssmperity of

t he condid,ii@ (gﬁ{hﬂgl, Jafp@ﬁtaagsodfgmléﬁh, cot:nﬁmﬁiﬂ %&?chf)tﬁ:g,laﬂﬁ&l In@ﬁsy&h%s blNATI ON
OF THE | vari e

el ud n IR B Bt H A EP RO "0 O PRSP HELBETE FURBE on of
t he pat i fomeor iXhgfaynif & phaymacegticalfy aciepteplosplt apdentiprialheat legshone PhappaghiuiraliNacesititld  can
readi |y gelgrdniinftaavosk, 5 0&ek ih@ndahRe ef f ective anount of the single active
ing(rj;{i ents required to prevent, counter or arrest 5 the progress of the
con ion. Optimal precision in achieving concentration of the active

i ngr edi efederpi alfgtive qnh alteptian digorderiats ugrd bargisinglides, bubis potiinitad duirotapsiiordes §2-r equi r es
a regi NMemanasgebsipsicheeskhdnR twith 6r vafiiout f@chouzifaie, ditngbedic i eraatay diokied i ty to
target S{AFD%), aJ ﬂJ% Eltta‘l\ﬂgll &{S.%I%Gl'g %anlﬁshlga%r\‘-@ﬁis%se%faha%gﬁa] gz'itt?st %Hyeg)ﬂl social
equi l i brfum “an Imnation o active 1 ngredients.

conbi natY“B’HIaﬁ%{retﬁﬂé‘fgéﬁvéﬁﬂPB%d in the COVBI NATION OF THE | NVENTI ON are
appl3®d in the formas 10narketed single drugs, their dosage and node of

admi ni st Rk QRuGa aE @sgcﬁneﬁhl%ﬁdésr\mﬁ?&?ﬁﬂf’éﬁ‘B%uﬂ%ﬁr{[a@etatté"&mhxﬁf:a‘?ﬂoﬂﬁé litfm RENE, d€d
on the packet. |eatf | the respective marketed i.n_or eF"HtO result in

the beneffiT sfaepms B‘E‘P‘“&E@t& rﬂﬁhbtﬁ’él“ i efiopal aP‘TPS’ﬁ@PCSné"H’E‘idgﬁ%H‘“H% SOPHENA se.
| n part i tobdleperidol and RipbanaiverThe tear “atypival inéipsadinticsiias tsed ledintigludas, badsot liged foent 1 n

a total gabipe dRSARR RNELWEER:. @h&%uml@ep@gm aﬁmémér&gmmmb&%\ﬁ@uﬂmd @nd to a

Egggﬁﬁe:’ Ila%tc at : %?r}%ssaiutﬁts cc%x%tscnlatonqna Jetllp%ke mhtbltgrs (&E} s\'s\eor selectwg S%Eotonmtat% ma)'rt?alg)ulljgphnzlla rrg/ kg

reuptake m]ubltors (SNRI-s). Atricyclic antidepressant suitable for the present invention is especially selected from
amitriptyline, butriptyline, clomipramine, desipramine, dibenzepin, dothiepin, doxepin, imipramine, noririptyline,
opipramo}, protripiyline, trimipramine, maprotiline, mianserin, and mirtazepine. An SSRI suitable for the present
invention is cspecially selected from fluoxetine, fluvoxamine, sertraline, paroxetine, citaiopram and escitalopram,

40 and an SNRI selected from venlafaxine and duloxetine.



two separate units. Primdone nay be adm nistered to an adult patient and
to children being at least 9 years old in a total daily dosage of 0.75 to
1. 5g. 20C onazepam may be administered to an adult patient in a total daily
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about 3600 ng. S5Topiramate nmay bé administered to an adult patient in a
t ot apo dautmund&&ag@neefad%;s%@,ra i?ﬁ@iﬂforﬂéﬁn&l@tc@-l@@Uﬁdcgﬂgtrﬁgnark@nbdoﬂ@ﬁ|L@tﬂi§mf or

af f ect | ve, and, &t benbl A0k 20 GEsn 1OMNC.PL eSeRt ol AMSRL QR Bhe A L2l akes Lo
conblnatlons R “Ehe T rea neur ol 69 ca ri ¢

di sor der 2 bf #inyyusteradcees ythefprinag mreted cprpgundr the tredeak H#asees?‘dbﬂls!msmﬂfmréae ngly,
the eff e@dtmlm‘tera €0, Dh 1Rl 9 FhaitBEaCd)y. GRABHIelnS @ FarR Litn@RB frild™Sor A Ay ﬁaefdecﬂtapr

ANt Q00N Sheo B Bhrs AN AR WA SELEELES LT 16Ol AR EASLAL 1O O
I |th| um va r0| cac conventi onal™anti p ot
trademark Divalproex Sodium™. Haloperidol can be administered, e.g., in the form as marLcted e £. under the

trademark Haloperidol STADA™, Olanzapine can be administered, €.g., in the form as marketed, e.g. under the
trademark Zyprexa™. Risperidone can be administered, e.g., in the form as marketed, e.g. under the trademark
Risperdai™. Quetiapine can be administered, e.g., in the form as marketed, e.g, under the trademark Seroquel™.
¥Fluphenazine can be administered, e.g., in the form of its dihydrochloride as martketed, e.g. under the rademark
30  Prolixin™. Lamotrigine can be administered, e.g., in the form as marketed, e.g. 1mder the trademark Lamictal™,
Fluoxetine can be administered, e.g., in the form of its hydrochloride as marketed, e.g. under the trademark
Prozae™, Paroxetine can be administered, e.g., in the form as marketed, e.g. under the trademark Paxil™,
Methylphenidate can be administered, e.g., in the form as marketed, e.g, under the ttademark Ritalin™.

35  Methylphenidate is the most comumonly prescribed psyehotropic medication for ehildren in the United States,
primarily for the treatment of children diagnosed with attention deficit disorder (ADD) and Attention Deficit
Hyperactivity Disorder (ADHD), and thus, is widely available. MethyIphenidate is described in U.S. Patent Nos.



15at ypi cal antipsychotics, |anotrigine, nethyl phenidate, antidepressants
and antiepileptics is greater than the additive effect of the conbined
drugs. Furthernore, the conbinations disclosed berein can be used to treat
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selected from the group consisting of lithium, valproic acid sodium salt, conventional antipsychotics, atypical

antipsychotics, lamotrigine, methylphenidate and antidepressants, in which the active ingredients are present in each
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to a person skilled in the art, The studies are, in particular, suitable to compare the effects of a monotherapy using the
active ingredients and a COMBINATION OF THE INVENTION.

’1

35 A further benefit is that lower doses of the active ingredients of the COMBINATION OF THE INVENTION can be
used, for example, that the dosages need not only often be smaller but are also applied less frequently, or can be
used in order to diminish the incidence of side effects. This is in accordance with the desires and requirements of the
patients to be treated. The COMBINATIONs OF THE INVENTION can be used, in particular, for the reatment of
affective and attention disorders which is refractory to monotherapy.

40
It is one objective of this invention to provide a pharmaceutical composition comprising a quantity, which is jointly

therapeutically effective against affective and atiention disorders, comprises at least one AMP A receptor antagonist,
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as or gxample water, glycols, oils or alcohols; or carriers such as starches, sugars, mieroeristalline cellulose,
diluents, granulating agents, lubricants, binders, disintegrating agents and the like in the case of oral solid

25  preparations such as, for example, powders, capsules and tablets. Because of their ease of administration, tablets and
capsules represent the most advantageous oral dosage unit form in which case solid pharmaceutical carriers are

obviously employed.

Furthermore, the present invention relates to the use of a COMBINATION OF THE INVENTION for the

30  preparation of a medicament for the treatment of affective and attention disorders.

Additionally, the present invention provides a method of treating a warm-blooded animal having affective and
attention disorders comprising administering to the animal a COMBINATION OF THE INVENTION in a quantity
which is jointly therapeutically effective against affective and attention disorders apd in which the compounds can

35 alsobe present in the form of their pharmaceutically acceptable salts.

Moreover, the present invention provides a commercial package cornprising as active ingredients COMBINATION
OF THE INVENTION, together with instructions for simultaneous, separate or sequential use thereof in the
treatment of affective and attention disorders.

40
In particular, a therapeutically effective amount of each of the active ingredients of the COMBINATION OF THE
INVENTION may be administered simultaneously or sequentially and in any order, and the components may be
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40  Clomipramine may be administered to 2 patient in a total daily dosage of between about 30 to about 150 mg.
Desipramine may be admimstered to a patient in a total daily dosage of between about 25 to about 200 mg.
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The term “benzodiazepines™ as used herein includes, but is not limited to clonazepam, diazepam and lorazepam.

35  Bnspirone can be administered in free form or as a salt, e.g. as its liydrochloride, e.g., in the form as marketed, e.g.
under the trademark Anxut™, Buspar™ or Bespar™L It can be prepared and administered, e.g., as described in US
3,717,634, Topiramate can be administered, e.g., in the form as marketed, e.g. under the trademark Topamax™L The
compounds of forrula | as well as their production process and pharmaceutical compositions thereof are known e.g.
from WO 98/17672. Fluoxetine can be administered, e.g., in the form of its hydrochloride as marketed, e.g. under

40 the trademark Prozac™, [t can be prepared and administered, e.g., as described in CA 2002182, Paroxetine
{(38,41)-3-[(1,3-benzodioxol-5-yloxy}methyl]-4-(4-fluorophenyl)piperidine} can be administered, e.g., in the form
as marketed, e.g, under the trademark Paxil™!. It can be prepared and administered, €.g., as described in US
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It will be understood that in the discussion of methods, references to the active ingredients are meant to also include
the pharmaceutically acceptable salts, If these active ingredients have, for example, at least one bagic center, they
35  can form acid addition salts. Corresponding acid addition salts can also be formed having, if desired, an additionally
present basic center. The active ingredients having an acid group (for example COOH) can also form salts with
bases. The active ingredient or a pharmaceutically accoptable salt thereof may also be used in form of a hydrate or

include other solvents used for crystallization.

40 A pharmaceutical combination which comprises at least one AMPA receptor antagonist and at least one compound

selected from the group consisting of benzodiazepines, SSRIs, SNRIs, buspirone and pregabalin in which the active



The present invention also relates to conbinations suitable for the
treatnment of neurological / psychiatric disorders, in particular anxiety
di sorders or other psychiatric disorders with underlying anxiety
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35  skilled in the art. The studies are, in particular, suitable to compare the effects of a monotherapy using the active
ingredients and a COMBINATION OF THE INVENTION.

A further benefit is that lower doses of the active ingredients of the COMBINATION OF THE INVENTION can be
used, for example, that the dosages need not only often be smaller but are also applied less frequently, or can be

40  used in order to diminish the incidencc of side effects. This is in accordance with the desires and requirements of the
patients to be treated. The COMBINATIONs OF THE INVENTION can be used, in particular, for the treatment of
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35  Furhenmore, the present invention relates to the use of a COMBINATION OF THE INVENTION for the
preparation of a medicament for the treatment of anxiety or other psychiatric disorders with underlying anxiety

symptomatologies.

Additionally, the present invention provides a method of treating a warm-blooded animal having anxiety modelled
40  in a particular paradigm comprising administering to the animal a COMBINATION OF THE INVENTION in a
quantity which is jointly therapeutically effective against anxiety or other psychiatric disorders with underlying
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of the COvBHEATE ON OF THE | NVENTI ON can be used, for exanple, that the
dosages need not only often be smaller but are also applied | ess

frequent by, .8y R80eP8 cach of the active ingredients employed in the COMBINATION OF THE INVENTION
may vary depending on the particular compound or pharmaceutical composition employed, the mode of
adminisiration, the severity of the condition being treated. Thus, the dosage regimen the COMBINATION OF THE

INVENTION is selected m accordance with a variety of factors including the route of administration and the renal

30  and hepatic function of the patient. A physician, clinician or veterinarian of ordmary skill can rendily determine and
prescribe the effective amount of the single active ingredients required te prevent, counter or artest the progress of
the condition. Optimal precision in achieving concentration of the active ingredients within the range that yields
efficacy without toxicity requires a regimen based on the kinetics of the active ingredients' availability to target

sites. This involves a consideration of the distribution, equilibnum, and elimination of the active ingredients.

35
When the combination partners employed in the COMBINATION OF THE INVENTION are applied in the form as
marketed single drugs, their dosage and mode of administration can take place in accordance with the information
provided on the packet leaflet of the respective marketed drug in order to result in the beneficial effect described
herein, if not mentioned herein otherwise. In particular,

40

Topiramate may be administered to an adult patient in a total daily dosage of between about 250 to about 500 mg.

Buspirone may be administered in a total daily dosage of between about 15 to about 60 mg.
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35  monotherapy employing one of the combination partners alone.

Henee, the invention relates to a combination, sueh as a combined preparation or pharmaceutical eomposition,
which eomprises at least one AMPA rcceptor antagonist and at least one compound seleeted from the group
consisting of pirenzepine, telenzepine, ortho-methoxy-sila-hexoeyelium, gamma-amino butyric aeid (GABA) and

40  GABA aponists, in which the active ingredients are present in each ease in free form or in the form of a
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the pharmaceutically acceptable salts. If these active ingredients have, for exarnple, at least one basic center, they
can form acid addition salts. Corresponding acid addition salts can also be formed having, if desired, an additionally
present basic center, The active ingredients having an acid group (for example COQOH) can also form salts with
bases. The active ingredient or a pharmaceutically acceptable salt thereof may also be used in forin of a hydrate or

40  include other solvents used for crystallization.
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myopia which is refractory to monotherapy.

In one embodiment of the invention, the AMPA receptor antagonists used in the present invention are competitive
AMPA receptor antagonists.
35
It is one objective of this invention to provide a pharmaceutical composition comprising a quantity, which is jointly
therapeutically effective against myopia, comprising at least one AMPA receptor antagonist, at least one compound
selected from the group consisting of pirenzepine, telenzepine, ortho-methoxy-sila-hexocycliom, gamma-amino
butyric acid (GABA) and GABA agonists and at least one pharmaceutically acceptable carrier, In this composition,
40 the first and second active ingredient can be administered together, one after the other or separately in one combined

unit dosage form or in two separate unit dosage forms. The unit dosage form may also be a fixed combination.
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meant t Om@eﬁ&ts optﬁi. émBlNATION OF THE INVENTION can be administered separately at different times during

the course of thesapy or concurently in divided or single combination forms. Furthermore, the term administering

35  also encompasses the use of a pro-drug of an active ingredient that convert in vivo to the active ingredient. The
instant invention is therefore to be understood as embracing all such regimes of sirultaneous or alternating

treatment and the term "administering" is to be interpreted accordingly.

In one preferred embodiment of the invention, the COMBINATION OF THE INVENTION is used for the treatment
40 of myopia which is refractory to monotherapy.
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The present invention relates to combinations suitable for the treatment of pain of various genesis or aetiology.

The term “pain of various genesis or aetiology” includes, but is not limited to, inflammatory pain, hypcralgesia and, in
40 particular, chronic pain, and means in particular pain consequentiaj to traurma, e.g. associatcd with burns, sprains,

fracture or the like, subsequent to surgical intervention, e.g. as post-operative analgesics, as well as inflammatory pain of
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Elavil®, Endep®, Noriranil®, Norpramin®, Pamelor®, Sinequan®, Surmontil®, Tipramine®, Tofranil®,

Vivactil® and Tofranil-PM®.

The term “anticonvulsants” as used herein includes, but is not limited to oxcarbazepine and gabapentin.

35
The term “cathepsin § inhibitors” as used herein ineludes, but is not limited to the compounds disclosed in
WO03/020287.
The term “GABAp receptor agonists” as used herein includes, but is not limited to L-baclofen.

40

The term “opioid™ as used herein refers to all dmgs, both natural and synthetic, with morphine-like actions. An opioid
suitable for the present invention is especially selected from the group comprising alfentanil, allylprodine, alphapradine,
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Hydr oxy ppi@Wrgﬁ@@ :ny btteéjnlngtc@cj,@ .., in the form as marketed, €.g. under the trademark Dionin™; fentanyl can be
administered, e.g., in the form as marketed, e.g. under the trademark Fentanest™ or Leptanal™,; hydrocodone can be

20  administered, e.g., in the form as marketed, e.g. under the trademark Bekadid™ or Calmodid™f; hydromorphone can
be administered, e.g., in the form as marketed, e.g. under the trademark Novolaudon™; hydroxypethidine can be
administered, e.g., in the form as marketed, e.g. under the trademark Bemidone™; levorphanol can be administered,
e.g., in the form as marketed, e.g. under the trademark Dremoran™; normethadone can be administered, e.g., in the
form as marketed, e.g. under the ttademark Ticarda™; oxycodone can be administered, e.g., in the form as marketed,

25  e.g. under the trademark Dihydrone™! and oxymorphone can be administered, e.g., in the form as marketed, ¢.g.
under the trademark Numorphan™.

Topiramate can be administered, e.g., in the form as marketed, e.g. under the trademark Topamax™4. The
compounds of formula I as well as their production process and pharmaceutical compositions thereof are known e.g.

30  from WO 98/17672.

The structure of the active ingredients identified by code nos., generic or irade names may be taken from the actual
edition of the standard compendium “The Merck Index” or from databases, e.g. Patents International (e.g. IMS
‘World Publications). The corresponding content thereof is hereby incorporated by reference. Any person skilled in
35  theart is fully enabled to identify the active ingredients and, based on these references, likewise enabled to
manufacture and test the pharmaceutical indications and propertties in standard test models, both in vitro and in vivo,

The term “a conibined preparation™, as used herein defines especially a “kit of parts™ in the sense that the first and

second aclive ingredient as defined above can be dosed independently or by use of different fixed cormbinations with
40  distinguished amounts of the ingredients, i.e., simultaneously or at different time points. The parts of the kit of parts

can then, e.g., be administered simultaneously or chronologically staggered, that is at different time pojnts and with

equal or different time intervals for any part of the kit of parts. Very preferably, the time intervals are chosen such
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The pharmacological activity of a COMBINATION OF THE INVENTION may, for example, be evidenced in
30  preclinical studies known as such, e.g. the methods described in the Examples.

The pharmacojogical activity of a COMBINATION OF THE INVENTION may, for example, be demonstrated in a
elinical study. Such clinical studies are preferably randomized, double-blind, clinical studies in patients with pain.
Such studics demonstrate, in particular, the syncrgism of the active ingredients of the COMBINATIONS OF THE

35 INVENTION. The beneficial effects on pain can be determined directly through the results of these studies or by
changes in the study design which arc known as sueh to a person skilled in the art. The studies are, in particular,
suitable to compare the effects of a monotherapy using the active ingredients and a COMBINATION OF THE
INVENTION.

40 A further benefit is that lower doses of the active ingredients of the COMBINATION OF THE INVENTION can be
used, for example, that the dosages nced not only often be smaller but are also applied less frequently, or can be

used in order to diminish the incidence of sidc effects. This is in accordance with the desires and requirements of the
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opioids, tricyclic antidepressants, anticonivulsants, cathepsin S inhibitors and GABAp receptor agonists, and at least
one pharmaceutically acceptable carrier. In this composition, the first and second active ingredient can be
35 administered together, one after the other or separately in one combined unit dosage form or in two separate unit

dosage formns. The unit dosage form may also be a fixed combination,

The phamaceutical compositions according to the invention can be prepared in a manner known per se and are

those suitabie for enteral, such as oral or rectal, and parenteral administration to mammals {(waon-blooded animals),
40  including man, comprising a therapeutically effeetive amount of at least one pbarmacologically active ingredient,

alone or In combination with one or more pharmaceutically acceptable carries, especially suitable for enteral or

parenteral application. The preferred route of administration of the dosage forms of the present invention is orally.
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Surprisingly, the adm nistration of a COVBI NATI ON OF THE | NVENTI ON results
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wherein R;’ represents C;-Czalkyl carbonyl. The term “hydanteins” as used herein includes, but is not limited to
phenytoin. The term “succinimides™ as used herein includes, bug is not limited to ethosuximide, phensuximide and
35  mesuximide. The term “valproic acid and other fatty acid derivates™ as used herein ineludes, but {s not limited to

valproic acid sodium salt, tiagabine hydrochloride monohydrate and vigabatrine. The term “other anti-epileptic



Additionally, the present invention provides a nethod of treating a
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35  trademark Lamictal™. Gabapentin can be administered, e.g., in the form as marketed, e.g. under the trademark

Neurontin™. Sultiam can be administered, e.g., in the form as marketed, e.g. under the trademark Ospolot™.
Felbamate can be administered, e.g., in the form as marketed, e.g. under the trademark Taloxa™, Topiramate can be
administered, e.g., in the form as marketed, e.g. under the trademark Topamax™L The 1,2 3-1H-triazoles disclosed
mEP 114 347 may be administered, e.g., in the form as described in US 6,455,556. The 2-aryl-3-oxodihydropurines
40  disclosed in W(099/28320 may be administered, e.g., in the form as described in W099/28320. Haloperidol can be
administered, e.g., in the form as marketed, e.g. under the trademark Haloperidol STADAY™, Fluphenazine can be

administered, ¢.g., in the form of its dihydrochloride as marketed, e.g. under the trademark Prolixin™:. Thiothixene
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the phannaceutlcally acceptable salts. If these active ingredients have, for cxamplc at least one basic center, they
can form acid addition salts. Corresponding acid addition salts can also be formed having, if desired, an additionaily
present basic center. The aetive ingredients having an acid group (for example COQOH) can aiso form salts with
bases. The active ingredient or a pharmaceutically acceptable salt thereof may also be used in form of a hydrate or

35  include other solvents used for crystallization,

A pharmaceutical combination which comprises at least one AMPA antagonist and at least one compound selected
from the group consisting of (a) anti-epileptic drugs selected from barbiturates and derivatives thereof,
benzodiazepines, carboxamides, hydantoins, suceinimides, valproic acid and other fatty aeid derivates and other

40 anti-epileptic drugs, (b) conventiona] antipsychotics and {c) atypical antipsychotics, in which the active ingredients
are present in each case in free form or in the form of a pharmaceutically acceptable salt, if at least one salt-forming
group is present, will be referred to hereinafter as a COMBINATION OF THE INVENTION,
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35
Comparison between groups is done with Student’s i-test, corrected for multiple testing using the Bonferroni

procedure.

Furthermore, the pharmacological activity of a COMBINATION OF THE INVENTION may, for example, be
40  demonstrated in a clinical study. Such clinical studies are preferably randomized, double-blind, clinical studies in

patients with schizophrenia. Such studies demonstrate, in particular, the synergism of the active ingredients of the

COMBINATIONS OF THE INVENTION. The beneficial effects on schizophrenia can be determined directly



20e.g9., in the formas marketed, e.g. under the trademark D azepam
DesitinTm Lorazepam can be adm nistered, e.g., in the formas marketed,
e.g. under the trademark Tavorm Carbanazepi ne can be adm ni stered, e.g.,
in the fowo zwe/mmesdet ed, e.g. under the trademark TengHEnpoeﬂmziegr etol nt.
Oxcar bazepi ne can be adm' nistered, e.g.93-n the form as mar keted, e.qg.

e ST S b L 5 o SR BE SRS bl 00N LT

769- 778 @qeselye]swdlqsne Lppaéﬁelwerablﬁtoermaa%éw eféfﬁﬁp@faﬁenoe#mmem}heecw eammtsemdn R1'
i s C - Cattpbneathooy tTuemdENT®Nphar maceut i cal |y acceptable salts is
described, e.g., in US 5, 753, 646. 10- Hydroxy-10, 11-di hydrocar banazepi ne
can be prepar ed as disclosed in US 3,637,661. 10-Hydroxy-10, 11-

di hyoﬁ o BHelAMBRUTIRNS FRTIHRVENHOR] reqvide anpartigulay, benefits inythe drediinpqf gesite §BPPHRd i n
US 6, 316nefdtite sylhwoiy indod3yitdins bel/ca ebghifiveSimaitiad of sehigpplreniannd/dr @syblosiTatermare ket ed,
€.g. und&&hkﬂ% dANRIRIRIOK ép@gﬂmm;oﬁm&%emeﬁ&mm B ROTLAHL Glae

e.g., in orm as mar ket e . under the tradenmark Suxinutinni.
Mesuxi i Heer Bk vins oLsehidoRr @t EHS e g., in the 30 formas marketed, e.g.
under the trademark PetinutinTM Val proic acid sodiumsalt can be

adm {y st ﬁ&ﬁﬁﬂer meﬂ 15 thalt BwEr*aS‘seJ PRI LR HRINERS SiGhe COMBINANGR OF R nwméak be
Leptil anni drochl ori de nopohydrat e e .ad tere

i ne an :
P e 1P ioA S By Bk GO0 T oo Sl Ao CHRITALF RO i | e
can be aekpd inptrar dinislpthgineideiaq of sive effagis.ihia & imagedkdatee with the dysiregiand esuiteinents of the
trademar im&eba bel thkted. TR \COMBIACAORIOICBIE INOERHONthitk 858 6h paicir, forit tbddBent @ M as
mar ket ed Erema ‘th&lsregae traIQO%O ermk Kepprini. Lanotrigine can be
adni nj st &7 ec? PR mar ket ed, e.g. under the 35trademark
Lami tal ni . Gabapentl n can be adm nistered, e.g., in the formas marketed,
e. . undefs ohdjettiva craiEindentiNe thpaidé Hfhanma®ukichlicanposiadi cb@nﬂﬁgﬁ qtanfityevied is j@nty. , 1N
Lie. 1 OF MsaSpedRirs hidthe o Bl Jmateb,g%r&s%%@%wﬁ,p il w166 bRATRL G Lan be

adm ni ster m as

Tal oxani st WP ?Pﬁ?\f E’Séb"&bﬁﬁ‘ii ﬁ.lfefteﬁ*eé’&mec‘&caﬂy i*CFFPtaHecaFeﬁf A t%t%@r?a?%% ed,

e. g. undee fibthel sdoadietiBilgredio eambxaiminister toftity, SnebRbrith¢ od@rol @rathlySe bre s@tbiriedh EP
114 247 MRS f@rﬁ'mr Rirdf S8 unifooge foln, Fub Grif BAL: Bt G S e B BLd bibitHRiion.

6, 455, 556. The 2-aryl - 8-'oxodi hydropurines 40 discloSed in W99/ 28320 may be
adm nistered, e.g., in the formas described in W99/28320. Hal operidol can
be adm nTlsmbane@euneﬂ gpmpositionstafperding rorthcasventian ¢ee betipared igia mumel dnownpe s¢ mdate mar k

Hal oper i @@k sdsf 6y bteral-buktidh 6050 fRQ), ﬁeﬁeaempﬂmnﬂﬁﬁsﬁsestmﬁs@m.mdaa& faemilgr m of

its di hydrochl ori de as. .mar

o o R S e el b St 4 ko2 SRR Bkt B By

e. g.29 i naleher ifi pamyyingtipn itk doe pravpre phargaceviistll pectiipble egrdpderragidly Natdarfernteralor |t can
be pr epagedicrabipflicatiod Thél@S6Hell REE of dBmikSraBonol Gie B2abe foithd HD BB ko6 linv&n@bh iD&ally.

adm nistered for instance in the formof its dihydrochloride, e.g., in the
formas nmarketed, e.g. under the trademark Energilnl or in the formof its
decanoat Bhe nevefpharmpqquticH sonfraitipn setappp ok erart: frem ghout it dgabeyy #00t%, argrtely from

Depi xol ndbout e %(ta?dhcnbﬁo P/ f fheLiicfieh, ingledgats. Pﬁhsmade;ﬁearlir&e;dnohﬂoﬁﬁ BfinhidBherdph Bz ar i |
ean he 5@%@ ﬁ&‘?&ﬁgdnr Geuiion alle q‘or eﬂﬁgfe% f%%m{%aﬁe wﬁ gb%aP&Qr%& m%ihe

t rademar Snext can are descr

3, 539, 57‘3"1"%5@%‘@6 efSrREOSHaFS: BR f'éfE\‘Fﬁ“ﬁ’i“'@[“’é%“’,é%IHn%‘ lfﬁ'lea“’di M ise UpesraFn PEBATSHE K et ed,

€. g. unteinnd: Reowipade MR el Bpeadal ®hventOha mixing) greulgag siper-ading, disstvaged, e. g.
in the formas Oﬂif&%&tlﬁgm b&ap ec:alt’éa%%{ thJJﬂRc&{eﬁQFJZﬁJelfugéMQﬁ @S@g&%m&m&ﬁt&hﬁm i€ ean

be adm nj stere Int formas marketed g. under the trademark
Ser oquel Afvidug dﬁ?“'é’§ ‘f"g'b“l?éag‘i:fﬁﬁ“ e "adRissl eeeern e@“'eb"e amput suprhe nggeRiTy STSTEFE K et ed,
e. g.3%undegouit b bt readieitardmieetionTd\iudlity  disadoenipr epared, e.g., as 10
described in GB 281, 309. Aripiprazole can be adm ni stered e.g., in the

o o e o S e A S TP Pt T2 BUSRRL S,
i n the faorfmeasnpiravitatzbels, eilsgr aloghrdbesr ctrties w¢ladém«suiwmmmﬁallm€hml®e rrpounds

of for Muigents, gaﬁmmvelg ageﬁ@ oGk, bmae@s,dm@ﬁtageﬂngg%emamgmm%mewoh& al
conp itions.thereof are

TP RIS S g O e O Bt 0 e e fomp P -
in the sepmks I‘meﬂt thhemhdweltage&w%éfémw@mw@whﬁw eodfil phatmageticdlefiierede above
can be dasiediyepgiependently or by use of different fixed conmbinations with
di stingui shed amobunts of the ingredients, i.e., sinmultaneously or at
different tinme points. The parts of the kit of parts can then, e.g., be
adm ni stered sinmultaneously or chronologically staggered, that is at
different tine points and with equal or different tinme intervals for any
part of the kit of parts. Very preferably, the tine intervals are chosen




250f the effect of the first and second active ingredient, in particular a
synergism e.g. a nore than additive effect, additional advantageous
effects, less side effects, a conbined therapeutically effect in a

non- ef f ectwo eoodomage of one or both of the first and seCoBReReBFE
ingredient, and especially a strong synegismthe first and second active
ingredient 30It will be understood that in the discussion of nethods,
references to the active ingredients are neant to al so i nclude the

phar mac e Gtribergioteythegrs@pinefion raiates toghe upefof ¢ GENBINAGION/@F THIGINYENEINSorlgve, f or
exanpl e, pRfardi6fih mAAEmEBRRK G CQRMAGS schitBdetean form acid addition salts.
Correspondi ng acid addition salts can also be forned having, if desired, an
additionally present basic center. The aetive ingredients having an aci d
gr oup? ( f afdieareltypherr@@ORyentamroaiies 6 "PHd Al Seaites Wim-boddedraiga! Intirg seiizpphycaia

i ng ][ edi elaimpﬁEmga:dﬂiﬂad&ﬁ@w dnfald @OMQWI%MHMVENhONG?fun w&iicl&l@ _Ioblﬂy used
in form or ization.
A phar maé'ler eln%%l?jye% r’rf')eaﬁaa?s?%% ag%%%‘r??@eéé%g&n?emag ° % S&M{ 5“?’1? agegni st
and at | exsecgfelicsipsintisel ect ed fromthe group consisting of (a)
anti-epileptic drugs selected frombarbiturates and derivatives thereof,

benzagi a%&b%ﬁﬁm pﬁéﬁﬁ%ﬂm &Qﬁﬁsi‘% 9139&-:1 emﬁgufgamCQ&s e\él@ﬁt?&&lﬁmﬂ‘ﬂcﬁq and

other fatty aeid derivates an i -epl tic rus (}({

convent i Qﬁéﬁ M’ﬂ%%ﬁ%‘f%f?“éﬂﬂ“i“@'}s f%ff‘%l“ﬁ‘%“s éfﬁﬁt‘b‘gﬁ?ﬂi‘f’&‘ﬁl ‘(1,55 thereqf Sihf ch t he
active i ngureli of srhigophredia.pr esent in each case in free formor in the form of
a pharmaceutically acceptable salt, if at |east one salt-form ng group is

present, will be referred to her ei naf as_.a

DO 20061 TG BEHERBHOR Bhdmaiom Bec oo P SH RBRIEYS o R EOMTNAT D PAITEn of
a COUBI NATYENVIQY-mayHE adohN e sonlianeaysly prsequentiallylpeshiedny eider] and thegrapinalty ryayde
syner gi sadxﬁmstérmepaﬁeyw el aaia‘de@ﬁbnfaﬁonl Hor &EJH[EH thS me:&rdlosarda@erbeneﬁﬂosnr@ia aebliggt s,

e.g. les i.de effects at hera i.ng_on one af. t he
phar mac eﬁ(’tt:1§ SR ma@’tcom%nseﬁ) red gtm ns°f§'§ g,P Palc?’lve f"ﬁre'g%'ﬁ?/%%\%ﬂ%ﬁ &EX

| NVENTI Oralt formand{fix adpmiairesion ?féhe EFG?Dé Attivedneresientin mwemwcwlelsml ON
may, for siexanghdy or BAueatdllg RAfREGEdet, i j{HitBeletapdutally dibdith RBuk@rvieratdsin e fisticalyg.

h ho
E:O?/B?BNTATI m!éaﬁzxﬁ&rﬁlH!EQegdm Bﬁﬁ_@&g%es concsgﬂﬁmfmﬂa 91%&419@9&& edl% d&%igg]k f?fllmﬁfal M@ he

10anphet $Fietiensi o BetRYBRPFEN GEHFHHBYY BUVESA et eaéfﬂﬁ*éfff?ﬂfépﬂafﬂy abdiffreat imes during
anphet animnesuisnofiigedy drypetirealyGntitided or sigle wehbinatian Guws. Bsthgnre eritng ajraiddingm f or

anti schi a&pé;lso%as&s i€ bde ¥# 4 ﬂfo—drl}%l:ﬁu oo SugREiBnt BQ6hved vl tb RE LRl Bngdealfite@t Ment

groups are forne tor a oni st fol |l owe sol vent 2
oG Dot v e BaEendt ot et WP & G R AN AP PP S R ot o

| ocoRBt okreatnushi apd fhyterm "RmiGsitripgig to be intempretod matrdimgty. part ner and solvent 3 to
study the effects of the conbination partner on |oconmotor activity.

3) Sol vent ol.vent, 2 | | owed hy i t he uctl on of
hyper | ocglrm?%rfa?gfm?/c’d'f“ it °R?emvemﬁ’5‘ ‘%ﬁﬁi@@’g@%&r %%WI%'SP%TI% g
sol vent Ef@ﬁﬁeréﬂ*bﬁmomﬂheﬂm@ﬁ?ﬁﬁ”ﬂw t9 aqeotiErapys| | owed by conbi nation part ner

and anphetam ne. 6) The COVBI NATI ON OF TI-TE | NVENTI ON (doses of each

act i ‘:5,5 i ?’&re%gciﬁ%n&oasageaotf eaqga%'?c agt!vg l%grect(ie%tst QEI%%Q Blﬁg EOR@E]\IIAOHGQ OP¥H§ H\}\)‘ﬁ%ﬁl }ON?)
may vary depending on the particular compound or pharmaceutical composition employed, the mode of
administration, the severity of the eondition being treated. Thus, the dosage regimen the COMBINATION OF THE
INVENTION is selected in accordance with a variety of factors including the route of administration and the renal

and hepatic function of the patient. A physician, clinician or veterinarian of ordinary skill can readily determine and
35  prescribe the effective amount of the single active ingredients required to prevent, counter or arrest the progress of

the condition. Optimal precision in achieving concentration of the active ingredients within the range that yields

efficacy without toxicity requires a rcgimen based on the kinetics of the active ingredients' availability to target

sites. This involves a consideration of the distribution, equilibrium, and elimination of the active ingredients.

40  When the combination partners employed in the COMBINATION OF THE INVENTION are applied in the form as

marketed single drugs, their dosage and mode of administration can take place in accordance with the information
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Topiramate may be administered to an adult patient in a tofal daily dosage of between zbout 250 to about 500 mg.

Clozaril may be administered to an adult patient in a total daily dosage of between about 300 to about 900 mg.
Haloperidol may be administered to a patient in a total daily dosage of between about 2.5 to about 30 mg.

40  Olanzapine can be administered to a patient in a total daily dosage of between about 2.5 to about 20 mg.
Quetiapine can be administered to a patient in a total daily dosage of between about 500 to about 600 mg.
Risperidone may be administered to a patient in a total daily dosage of between about 2 to about 6 mg.
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35  The term “anticonvulsants” as used herein includes, but is not fimited to oxcarbazepine,
The term “anesthetics” as used herein includes, but is not limited to lidocaine.
The term “vasodilators™ as used herein includes, but is not limited to pentoxifylline.

40

The term “zinc salts” as used herein includes, but is not limited to zinc sulfate.



al so enconpasses the use of a pro-drug of an active iugreclient that
convert in vivo to the active ingredient. The instant invention is
therefore to be understood as enbracing all such regi mes of simultaneous or
al t er nat i gD 2Bt/nmstinent and the term "adm ni stering” iBCYEP2D&/0FESEr pr et ed
accordingly. In one preferred enbodi merfi7 -of the invention, the COVBI NATI ON
OF THE IN\/EI\FI'I ONis usedﬂ[1 r .the_treat r{enc} of dtreatrre of scr? 1ilophrenl a
whi ch i s TPREPPAEPRRa ApgishiEh 5EHR PRSP S0 e & 198t HEEEISFEDY Bach of the
active i pgpreider fosmdaipt wsliad théirpredhesioQ@hdBis kit PhaOi ceffical ¢4EmpdshvENErcONrafayw ar y
dependi ngg Offbnt W6 oB@Ish7. GittBianRQUAGGE, RH 3 BRLAMsinGAbe S QNRARH thd tABemark

EE e opulS VG BL RAT kAR Lo HISSRUEEL LY Bl bR R k1 o

sel ec?ed Oﬁwbwwtm@@ﬂwtﬁrw aa -\pthe fayas Gfrkstedes g pusler; thedtadpaidi g tiepid ™ béﬂcemfof
admi ni st Eaatbe mmmekdmh& @i bts hodi6t e pd o, Gn the ibxiiab RRIcMd a8 iRjectiPDdoin®di o.g. Auder
physi ci aPe ,g%ﬁl an. o, vet erinarian of ordinary skill can readily

det er m ne an Fescribe the effective amount of the si gl e active

i ngr edi eﬁ@@“?@‘cfﬂ?‘?eééfnlﬂléte% eg dhthe PEyIsFREFedyf-8 ypdprdhetradearkdingyinded™.of ¢ he
condi t i ORentofdBlllinte be i stGEdDEE, lifth ot o2 Y REGedCOl) Qeeritiicahdemrk Ofentilf?e acti ve
ingregients within the range that yields efficacy w thout toxicity requires
a reglnen based on the kinetics of the active ingredients avallablllt! to
target sitPEEUCHIRH Lo piiporardEnsidBhnd Py o eBt OrtTRiE "APS FPY I PrFem the ctudl

equi | i br pditip oftiwcktagdaidpmghdivgmn” Tod Mértkdndaetor fren damlrsesch. e Bdtats Intdfif@tional (e.g. IMS

2006/ 10_8%3:8&1;{1&13 Oﬁé%&&%mg coiénmem&nmaegﬁﬂcog&a&m RRGKE Wny ﬁéé&ﬂlem the

respectiye nar order to res e_benef.i cj al

Gosbr; bedfe R Bitpemtied el e Sooi gt fhab St bott el S P AT
Phendbar pprufectuneand tsetheptisringrewica indicptipns angrprogeftids in spadaiddest madels, foth irtvigle i 1iyp-
dosage between about 1 to about 3 ng/ kg body 5weight and to a pediatric

patl ent 1l‘ﬁlel rin (9 gophn%\%’:'p%aﬂ%r?’saas‘gscd perc cbcsi:»e(c)naltl a ‘k:&(% a.rge g scns@é Ige t}?rgq?d

wei ght, tate unit m ni stere
adul t paﬁ@ﬂﬂm&W%ﬂ&m@hﬁqﬁeﬁdéWﬁfév 'Pf‘gic’%tj mﬁ@a’éfuﬂsoryé&ﬁe@f diffegpny fﬁedafﬂfﬂb'fméanSd@fhl y
dos age O&sﬁgﬂﬁedﬁoﬂnﬁfﬂﬂﬂle ih@€dican a z eqpanmizeugly beat sidatnniitd R drht Earta oF tadit bt parts
pati eft |4 ufdy Egt gtk ﬁﬂﬁ&g&slpﬁrt ﬁﬁﬁ%gﬁgg%ggée& %a@sbn%%ferén e ;?bﬂﬁbl aLchﬁl

0S .

pediatric pat’i In atot a et ween k out
split i nE’CBalt"h‘?‘fé’éenbtfmef“ﬁﬁfalsé‘gﬁ‘a’rpé'i‘ r‘H‘f’fsPWEi’ eV e “‘B“e’mé’aﬂ‘i G ‘é‘?sé'fséﬂl to an
adul t patbntelmcfmcmnahetnmtaildxschmxhgh::d:on@agielsebﬁthamlsaalrgbuhaualeteﬁeca\lﬂmhtwoﬁlﬂ)bwg and to

a pedi at Bstﬁnew}us@mmy shy@neto%@mmﬁg#eme.qg)mgﬁmla{e&eﬁﬁmmamlaﬁ thedactiv® iRt 1 &0 ND.
Lorazeparn m ni st.er to an_adul t Patle |natot€e dallw%}érdhosage

e e M R L L e L L e £ e
Car babraz esgisreéa préisat {yb-pepdlation itodte Grated ot the nagds efdhg|sinslpprti¢newhichi diffegenitneddadan bduk tp
dosage bei\wee Bodg ki, (LA tht ParigROrtberdi) el D aBARNGH ome@eﬁaadff@gakoamxal eeamm@ der
than 6 ye&heeféct Of%'l tﬁ%&a?‘l(lj segc%!jla 1\"ed11’?s%?relt 1Qeatl'l'l grna Sa ero ét 84030111[1;60 a(aélIi BB%B

Oxcar baza)jl ne *pe adm ni s SR SR e T B Ply
dosage b wg@iﬁdaﬂaeaﬁpu%ﬁ@mtlefs a%tffctsme@bwd tha%@umce‘lyaffﬁfémaa@wqf@ctlpﬁqoﬁaemf of a
total dabdbythdnsrge :daQicHERRvaDGHicnd bhdleGeilPlirokl yi¥Eskighetiaeyhd WRbr@ At tive
20Phgpyt ol n.may be adm nistered to an adult patient in a total daily dosage
bet ween aBout 100 to about 300 ng and to a pediatric patient in a total

dai |y dosage between about 100 to about 200 ny. Ethosuxi m de nay be

admi ni st 8&@lbe iv@le@odahtin the piadussombf niefhods, defdedks taldt dchivedRpredigns ©f mahidaiso kbluday/ kg
body wei %@Bhagﬂgeu&cgﬂ}aacogﬁmlc%%l{slI{;th@@‘!tclu%r}l‘igr tﬁla&e?fof’éx rgﬁé Lt)feag %95% cther% ut 20

nmg/ kg bo proic acid |umsa mnlstere to an
adul t pafai“é“ﬁ‘f‘a‘i‘%“%ﬂ“‘i"d‘t‘ﬁlC“H%fP?"?“%fﬁ‘é‘é‘édét‘°6fa“%1‘B6ﬂ’t° b?@“?ﬁj gﬁ%‘lﬁ}“%&hﬁ’%ﬁiﬂ and

t o a3Ppedpresentbsicpater. Ght achiva ngretiotsdhvian koyd atios gexable FOOH) caB Bsorfgrisglts batly

vei ght. JkRA0APLAG YdR6 d;msﬁn%mmw&ypdamm aRYE R 2l it a%&&%ﬁa fydaR9; adul t
patient mcr:]ucf% ott_l'xg'tsc?i‘!rentggsleé X)r crystaﬁ‘iganon etween about 15 to about

A pharmacsutical combination which comprises at least one AMPA receptor antagonist and at least one compound
40 selected from the group consisting of anti-anxiety drugs, antidepressants, antihistamines, anticonvulsants,

vasodilators, zinc salis and anesthetics, in which the active ingredients are present in each case in free form or in the



Vi gabatrine may be adm nistered to an adult patient in a total daily dosage
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Furthermare, the pharmacological activity of a COMBINATION OF THE INVENTION may, for example, be

30  demonstrated in a clinical study. Such clinieal studies are preferably randomized, double-blind, clinieal studies in
patients with tinnitus. Such studies demonstrate, in particular, the synergism of the active ingredients of the
COMBINATIONS OF THE INVENTION. The beneficial effects on tinnitus_ean be determined directly through the
results of these studies or by changes in the study design which are knowrn as such to a person skilled in the art. The
studies are, in particular, suitable to compare the effeets of a monotherapy using the active ingredients and a

35 COMBINATION OF THE INVENTION,

A further benefit is that lower doses of the active ingredients of the COMBINATION OF THE INVENTION can be

used, for example, that the dosages need not only often be smaller but are also applied less frequently, or can be

used in order to diminish the incidence of side effects. This is in accordance with the desires and requirements of the
40  patients to be treated. The COMBINATIONs OF THE INVENTION can be used, in particular, for the treatment of

tinnitus which is refractory to monotherapy.
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Unit dosage forms may contain, for example, from about 2.5 mg to about 500 mg of the active ingredients.

35  Furthermore, the present invention relates to the use of a COMBINATION OF THE INVENTION for the

preparation of a medicament for the treatiment of tinnitus.

Additionally, the present invention provides a method of treating a warmn-blooded animal having tinnitus_comprising
administering to the animal a COMBINATION OF THE INVENTION in a quantity which is jointly therapeutically
4}  effective against Honitus and in which the compounds can also be present in the form of their pharmaceutically

acceptable salts.
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35
Topiramate mzy be administered to an adult patient in a total daily dosage of between about 250 to about 500 mg.
{[{7-Nitro-2,3-dioxo-1,2,3,4-tetrahydro-quinoxalin-5-ylmethyl)-amino]-methyl } -phosphonic acid may be
administered to a patient in a total daily desage of about 60 to about 400 mg,
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40  invitro and in vivo.
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The pharmacological activity of an AMP A receptor antagonist or a COMBINATION OF THE INVENTION may,
for exatnple, alse be demonsirated in a clinical study. Such clinical studies are preferably randomized, double-blind,
35  clinical studies in patients with Alzheimer’s Disease. Such studies demonstrate, in particular, the synergism of the
active ingredients of the COMBINATIONS OF THE INVENTION. The beneficial effects on Alzheimer’s Disease
can be detenmined directly through the results of these studies or by changes in the study design which are known as
such to a person skilled in the art. The studies are, in particular, suitable to compare the effects of 2 monotherapy using
the active ingredients and a COMBINATION OF THE INVENTION.
40
A further benefit is that lower doses of the active ingredients of the COMBINATION OF THE INVENTION can be

used, for example, that the dosages need not only often be smaller but are alse applied less frequently, or can be
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Furthermore, the present invention relates to the use of a COMBINATION OF THE INVENTION for the
preparation of a medicament for the treatment of dementia.

35
Additionally, the present invention provides a method of treating a warm-blooded animal having dementia
comprising administering to the animal a COMBINATION OF THE INVENTION in a quantity which is jointly
therapeutically effective against dementia and in which the compounds ean also be present in the form of their

pharmaceutieally aceeptable salts.
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15 The term "nootropical plant extracts"” as used herein includes, but is
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of the effect of the first and second active ingredient, in particular a
synergism e.g. a nore than additive effect, additional advantageous
effects, less side effects, a conbined therapeutic effect in a

non- ef f ect | e of one or both of the first and s i.ve

i ngr edi ent"f’gg%o Hggg%eci ally a strong syngygismthe fi rs?gﬁﬁgm@@%’ﬁd active
ingredient. 20 It will be understood that in the discussion of nethods,
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phar macol ogi cal activity of an AMPA receptor antagoni st or a COVBI NATI ON OF
THE | NVENTI may, for exanple, also be denonstrated in a clinical study.
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nonot her ap)é using the active ingredients and a COVBI NATI ON OF THE
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whi ch i sDiMs(r act or y dimethledlfikider apy. 5t is one objective of this invention
to provide.a pharnaceut ilc | conposition conprising a quantity, which is
jointly fH&rapeuticaly*&Ffective agai nst denentia, conprising at |east one
AMPA r ecEPHES ant agaircsdspragioniz@simangesioat r opi ¢ and at | east one

phar maceyidcal |y ac carrier. In this conposition, the first and
second agﬁjgfe ingre%?@%i&g%gen be adm ni stered together, one after the other
or sé&par&t@y in onetheartbi ned unit dosage formor in tw separate unit
dosage faipes The uny b HRRAYEHIRLRARY1-BhsRsBfofic 3G§d conbination. 10 The
pham aceuti cal conpositi'ons according to the invention can be prepared in a
manner ' Hown per se™Ad are those suitable for enteral, such as oral or
rectal, ampgdcparent ernfiph Pafehinsé 1.9kl Ohrok@top@pyal s (war m bl ooded ani nal s),

i ncl udi ng, man, conprising a .therapeutically effective amount of at | east
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ent er al or . 15parent enrlia\IJt application. The preferred route of adm nistration
of the dosage forns of 't he present invention is orally. The novel

phar macempi. cal conpaosdltinggrintont ai n, for exanple, from about 10 %to about
100 % p rably fr 0 0% of the active ingredients.
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manner kfown per se™¥WPnE¥&pl e by neans of conventional nixing,

granul attng, sugar - Ge®t ieRgeradiessol vi ng or |yophilizing processes. It wll
be appregj.ated that the unit content of active ingredient or ingredients
contai ned ¥ n an i ndiSOPHEFSHBLEehf each dosage form need not in itself
consti tuTBAan ef f ectifii@raabmidnsidsi nce the necessary effective anount can be
reached by adm nistration of a plurality of dosage units.




25 I n preparing the conpositions for oral dosage form any of the usual
phar maceuti cal nmedia may be enpl oyed, such as, for exanple, water, glycols,
oils or alcohols; or carricrs such as starches, sugars, mcrocristalline
cel lul ose granul ating agents, |ubricants, bb@f.i, 06/003251

di si ntegr g(?%dgygdééﬁts and the like in _tgee case of oral Ff’% pr epaar ations
such as, for exanple, powders, capsules and tablets. Because of their ease
of admi ni strati on tabl ets and SOCapsuI es represent the nost advantageous
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the treatnment of denentia. 35 Additionally, the present invention provides
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2-Amino-5-iodo-4-trifluoromethyl-benzoic acid methy) ester

/@CO Me | COMe
F.C NH,
30 A mixture of Z-amino-4-trifluoromethyl-benzoic acid methyl ester (51.5 g, 235 mmol), iodine (55.1 g,
217 mmol) and silver sulfate (73.3 g, 234 mmol) in EtOH (1560 mL) was stirred for 1 h atr.t. under
nitrogen. The suspension was then filtered and the filtrate diluted with EtOAc and washed once with a
10% aqueous sodium thiosulfate solution. The organic layer was dried over anhydrous sodium sulfate,

filtered and concentrated in vacuo to give 2-amino-5-iodo-4-trifluoromethyl-benzoic acid methyl ester

35  (67.5 g, 196 mmol, 83%) as a brown solid, m.p, 101-103 °C, ESI-MS: m/z 346 [M+H]".

2-Acetylamino-5-iodo-4-trifluoromethyl-benzoic acid methyl ester



20 The effective dosage of each of the active ingredients enployed in the
COVBI NATI ON OF THE | NVENTI ON may vary dependi ng on the particul ar conpound
or pharmaceutical conposition enployed, the node of adm nistration, the
severity dition being treated. Thus, the dos the
COMBI NATI g@&]‘ | NVENTI ON i s sel ecteglyin accor danceg\%\nﬁtE%ﬁgéﬂ\ylﬁg% ety of
factors including the route of admnistration and the renal 25and hepatic
function o he-Fave ent A pth%:I inician or veterinarian of ordinary
skill can rg | y determne apd _prescribe the effective anbunt of the
singl e adsdve i Mkedi ents FequitTed¥d prevent, counter or arrest the
progress of the condition. Optinmal precision in achieving concentration of
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in order .to result in the be ef fect descri i
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adm HDStQE%}iastanlﬁtepéWdeﬁlﬁtp i96-98 °C, @SEMSdaiz1398 poslalle of between about 75 to
about 150 ng Ni nodi pi ne nmay be admnistered to a patient inatotal daily
dosage of, ~ahc ydrochl ori de may be
adm ni ster’% 56@% eontﬁgmkﬁg%t?ﬁe}]t%%t%gl !(;))és)cgﬁrg f sbée}t ween about 5 ng and
10 ng. Rlvastlgm ne may be adm nj stered to a patient in a total daily
dosage of ke Jabout 6 and-abaut~lZcome 40Gal antam ne nmay be

adm ni stere a pattept—in aotot dai |y dosage of between about 12 and
24 ny, eFrg AEW ce daily. F80O~Z00@4At08591PCT/ EP2006/ 003251 - 65 -

Di hydgoer got oxi n may be admi ni stered in the formof its methansul fonate to
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ts hyd
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Vi npoceti n” may gﬁtl ent I'n a sage of
bet ween &Y¥HHI - E@%P&‘E‘“W%R@dwﬁ]@w P%W@a@@awﬁlleééxtﬁw ustrate, without

limtation, the invention as described throughout this specification. 15The
fol I ow ng-P&Q@f-@k’de@ﬁdnﬁtﬂﬁ4-ﬁ'ffﬁoﬂé§1@ﬂj(l-bcnzoic acid methyl ester
25

0O
o~ OJD:COZMB )JI:ICOZMe
FiC NHAc F,C NHAG
A solution of crude 2-acetylamino-5-(1-ethoxy-vinyl)-4-trifluoromethyl-benzoic acid methyl ester from
above in THF (100 mL) was treated with aqueous hydrochloric acid (1N, 50 mL), and the mixture was

30  stired at r.t. for 1 h under nitrogen. The mixture was then poured into EtQAc and washed once with
water. The organic phase was dried over anhydrous sodium sulfate, filtered and concentrated in vacuo.
The crude product was purified by column chromatography (silica gel 60, hexanes/EtOAc 2:1) to give 5-
acetyl-2-acetylamino-4-trifluoromethyl-benzoic acid methyl ester (10.7 g, 35.1 mmol, 76% over two
steps) as a white powder, m.p. 66-69 °C, ESI-MS: m/z 326 [M+Na]".

35
5-Acetyl-2-amino-4-trifluoromethyl-benzoic acid methyl ester
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A solution of 5-acetyl-2-acetylamino-4-trifluoromethyi-benzoic acid methyl ester (11.5 g, 37.8 mmol) in
MeOH (120 mL)/water (24 mL) was cooled to 0 °C and concentrated sulfuric acid (15.0 mL, 271 rmmol)
wag added dropwise. Upon completion of the addition, the mixfure was heated to reflux for 45 min under
nitrogen, and then allowed to cool to r.t. The mixture was diluted with EtOAc and washed once with
water. The organic layer was dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo
providing 5-acetyl-2-amino-4-trifluoromethyl-benzoic acid methyl ester (9.87 g, 37.8 mmol, quantitative)
as a white solid, m.p. 118-121 °C, ESI-MS: m/z 262 [M-+H]".

N-(6-Acetyl-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl }-methanesulfonamide

0] O 0] H
COoMe N,Ns. S/
] K. do

F,C NH, F,C H O

A solution of 5-acetyl-2-amino-4-trifluoromethyl-benzoic acid methyl ester (10.2 g, 39.0 mmol} in THF
(250 mL) was treated with (CCl,0),CO (3.86 g, 12.9 munel) and the mixfure was stirred at r.t. for 15 min
under nitrogen. To this solution was added Et;N.(5.55 mL, 39.0 mmoel) and the mixture was stirred for
another 3 h at r.t. The mixture was then treated with CH;SO,NHNH; (4.38 g, 35.0 mmol) and stirred for 1
h at r.t. Aqueous sodium hydroxide (1M, 78 mL, 78.0 mrmol) was subsequently added and the solution
was stirred for 18 h at r.t. The mixture was acidified with agueous hydrochioric acid (4N) until pH = 3-4,
and then diluted with EtOAc. It was then washed once with water, and the organic phase was then dried
over anhydrous sodium sulfate, filtered and concentrated until the product precipitated. The suspension
was then cooled to 0 °C, and then filtered. The white solid was dried in vacuo to give N-(6-acetyl-2 4-
dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-methanesulfonamide (12.1 g, 33.2 mmol, 85%),
m.p. 258-265 °C, ESI-MS: m/z 366 [M-+H]".

Example 2: N-[6-(1-Hydroxy-ethyl)-2,4-dioxe-7-triflueromethyl-1,4-dihydro-2H-gquinazolin-3-yl}-

methanesulfonamide

O 0 H H CJJ\ ﬂ
N.ﬂ \S/ N/ \S/
Ly — L gY

F,C N™ 0 F.C N" 7O
H H

A solution of N-(6-acetyl-2,4-dioxo-7-trifluoromethyl- 1,4-dihydro-2H-quinazolin-3-yl)-
methanesulfonamide (12.1 g, 33.1 mmol) in THF (150 mL)MeOH (150 mL) under nitrogen was treated
with sodium borohydride (25.0 g, 660 mmol) portionwise over 18 h at r.t. The suspension was then

poured into a mixture of ice/coneentrated EtOAc. The combined organic layers were dried over
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2-Acetylamino-5-(1-hydroxy-ethyl)-4-trifluoromethyl-benzoic acid methyl ester
20
OH

O
)ﬁcozrwe )ﬁCOZMe
F,C NHAC F,C NMAC
A suspension of 5-acetyl-2-acetylamino-4-trifluoromethyl-benzoic acid methyl ester (1.0 g, 3.3 mmol)
and 100 mg of palladium on carbon (10 %) in THF (10 mL) was stirred at r.t. for 2 h under hydrogen (5
25  bars). The mixfure was then filtered and concentrated in vacuo. The crude product was purified by
column chromatography (silica gel 60, liexanes/EtOAc 2:1) to give 2-acetylamino-5-(1-hydroxy-ethyl)-4-

trifluoromethyl-benzoic acid methyl ester (917 mg, 3.0 rnmol, 91 %) as a white solid, m.p. 120-122 °C,
ESI-MS: m/z 306 [M+H]".

30  2-Amino-5-(1-methoxy-ethyl}4-trifluoromethyl-benzoic acid methyl ester

OH o~

)UCOZME /K/C[COzMe
F,C NHAG F,C NH,

A solution of 2-acetylamino-5-(1-hydroxy-ethyl)-4-trifluoromethyl-benzoic acid methyl ester (600 mg,
35  1.97 mmol) and Et;N (412 2L, 3.0 mmol) in DCM (6 mL) was cooled to 0 °C and treated with
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2-am no-5-iodo-4-trifluoronethyl-benzoic acid nethyl ester (42,0 g, 122
mmol) in toluene (400 nL) was treated with acetic anhydride (12.8 ni, 135
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a white powder, mp. 112-114 °C, ESI-MS: m/z 278 [M+H]".

N-[6-(1-methoxy-ethyl)-2,4 -dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yI}-

10  methanesulfonamide
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A solution of 2-amine-5-(1-methoxy-ethyl)-4-trifluororethyl-benzoie acid methyl ester (190 mg, 0.69

15 mmol) in THF was treated with (CCl;0),CO (178 mg, 0.6 mmel) and the mixture was stirred at r.t. for 15
min under argon. To this solution was added EtN (84 pL, 0.6 mmol) and the mixture was stirred for
another 3 h af r.t. The mixture was then treated with CH;SO,NHNH, (66 mp, 0.6 mmeol) and stirred for 1
h at r.t. Aqueous sodium hydroxide (1M, 3 mL, 3 mmol) was subsequently added and the solution was
stirred for 18 h at r.t. The mixture was acidified with aqueous hydroehloric acid (4N) until pH = 3-4, and

20  then diluted with EtOAc. The layers were separated and the organic phase was then washed once with
water, dricd over anhydrous sodium sulfate, filtered and concentrated in vacrto. The crude product was
purified by column chromatography (silica gel 60, hexanes/EtOAc 2:1} to give a pale yellow solid, whieh
was dissolved in EtOAc. Pentane was then added until a white product precipitated. This mixture was
allowed to stand at 0 °C for 16 h, and the white solid was then filtered and dried ir vacwo at 60 °C to

25  provide N-[6-(1-methoxy-ethyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-
methanesulfonamide (180 mg, 0.47 mmol, 68 %) as a white powder, m.p. 233-236 °C, ESI-MS: m/z 382
[M+H]".
A resolution of the racemate was done using chiral chromatography to yield the two enantiomers. HPLC
analyses were performed using a system comprising a Mercl-Hitaschi L-6200A pump coupled to a

30 Merck-Hitaschi L4500 Diode Array detector and a Merck-Hitaschi Lahrom D-7000 specirometer, a 50
pL loop injection valve and a Chiralcel OJ-H column (250 x 4.6 mm) running a mixture of
hexane/ethanol/methanol 90:5:5 + 0.1% trifluoroacetic acid. The solvent flow was 0.5 ml/min.

Enantiomer I: vt = 48.19 min, Enantiomer 2: r.t. = 52.56 min.

35
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methanesulfonamide as a colorless foam (272 mg , 80 %) following the same procedure described for N-

[6-(1-methoxy-ethyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydre-2H-quinazolin-3-yl]-methanesulfonamide.
m.p.: 105-112 °C, APT-ES: m/z 396 [M+H]".

20  Example 5: N-[6-(1-Tsopropoxy-ethyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-
methanesulfonamide

2-Acetylamino-5-(1-hydroxy-ethyl)4-trifluoromethyl-benzoic a¢id methyl ester

0 0 OH 0
o~ o~
—_—
CF; NH CF NH
o”l\ 04\

A solution of 5-acetyl-2-acetylamino-4-trifluoromethyl-benzoic acid methyl ester (4 g, 13.2 mmol) in

25  THF (40 mL) was hydrogenated at r.f. for 2 h over Pd-C (10 %, 250 mg). The reaction mixture was
filtered on a sintered funnel. The filtrate was concentrated in vacuo. The residue was purified by column
chromatography (silica gel, 2:1 hexanes/EtOAc) to give the title product (3.66 g, 91 % yield) as colorless
crystals. m.p.: 120-123 °C, ESI-MS: m/z 306 [M+H]".
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20 pL loop injection valve and a Chiralpak AS-H column (250 x 4.6 mm) running a mixture of
hexane/ethanol 90:10¢ + 0.1% trifluoroacetie acid, The solvent flow was 1.0 mL/min. Enantiomer I: rt. =

9.68 min, Enantiomer 2. 1.t. = 13.84 min.

25  Example 6: N-(2,4-Dioxo-6-propienyl-7-triflnoromethyl-1,4-dihydro-2H-quinazolin-3-yI)-

methanesulfonamide

2-Acetylamino-4-trifluoromethyl-5-vinyl-benzoic acid methyl ester
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NA6- ( 1- meeitoxipylesta19.0 2, W-Sdimonlol5 Potas p btigrorobidran P31 'Q E§I-Mfd mG- 284Nt azol i n
-3-y13- 10 net hanesul f onam de A sol ution of

2-am no- 5Ac gﬁﬁﬁd@@%ﬂﬁ‘ﬂh%ﬁuofmﬁemyf Denosion®d hsthy1bggzoi e acid nmethyl ester
(190 py, 15 mmol) in THF was treated vvlth (CC130)2C0 (178 ny, 0.6

ol )15and the mxture was stirred at r.t. for 15 min under argon. To this
sol ution '. added Et 3N (84 }ILl 0.6 nunol) and the m xture was stirred for
anot her 3 - Ga,Me The m xture bemet reated with CH3SO2NHNI 12 (66 ng,
0.6 mol ) a stirred-for—%* h at . Agueous sodi um hydroxide (IM 3 nL, 3
ol ) was;BubSedirdnt | y added amd tte M¥dlaution was stirred for 18 h at r.t.
The m xture was acidified with aqueous hydrochloric acid (4N) unt|I pH=
3-4, and,20, t.hen. dil Et OAc, . The | ayers vere se ted e
organi ¢ pHaYEOLES a[c am%)gﬁ%@m{)%egww va\/\l?aef%’ﬂc acig metfy! ?ﬁfpﬁog °‘28’di um
sul f at e, DIOM {76 méd wanebolzd hcefdt "Catddiléwmolaaneovas pdseedahirongyh t};mrrmmtmmtunmhmumudi fied
by cglu t Al pal e
ol | oo s BB S GBRech e DAL iy, BPRAAP LTS0S oy Hnch S R0 P

whi t e pr pHuc6 pmels wps adddde dhis Mixiuse was)stimeddond@gnin at r.t. and triphenylphosphine (327 meg,

1.23 mmol) was added. The solution was allowed to stand for 60 h at r.t, under argon. It was then

concentrated in vacue and the crude product was purified by flash chromatography (silica gel 60,
hexanes/EtOAc 100:0 — 80:20) to afford 2-acetylamino-5-formyl-4-trifluoromethyl-benzoic acid methyl
25  ester (591 mg, 2.04 mmol, 83 %) as a beige powder, m.p. 106-108 °C, ESI-MS: m/z 290 [M+H]".

2-Acetylamino-5-(1-hydroxy-propyl)-4-trifluoromethyl-benzoic acid methyl ester
O OH
b:COZMe \)ﬁcoarwe
F,C NHAG FoC NHAG
A solution of 2-acetylamino-5-formyl-4-trifluoromethyi-benzoic acid methyl ester (840 mg, 2.90 mmol)

in dry diethyl ether (29 mL.) was cooled to 0 °C and a solution of ethylmagnesium bromide (IM in THF,
5.8 mL, 5.8 mmol) was added dropwise. The mixture was stizred for 1 h at 0 °C and the reaction was

30



allowed to stand at 0 C for 16 h, and the white solid was then filtered and
dried in vacuo at 60 C to 25provide

N46- 0- met hoxy- et hyl ) -2, 4-di oxo-7-trifluoronethyl -1, 4-di hydro-211- qui nazolin
-3-yl] - Lfonam de (180 ng, 0.47 mmol, 68% a I er, mp.
233- 236 ?@p&@g?glna 382 A resol ution7af- the racemat ?%%Eg%ﬁ)gﬁﬁi;\?ng
chiral chromatography to yield the two enantioners. HPLC anal yses were

per f or meducaghen by sddug aaueansEBmoRiua; higride slstienc This mixfern was exgpaolonpUsE BBd61 ed
to a 30 MarteKorkintcnedwat thdbRRNEN idEbriAg, iaYd Fet RETdéus BsthndsMee Giteldl h@s C hi
Lahrom D- 7000 spectroneter, a ao L 'uﬁﬁ%' nj ection val ve l_ﬁnd Fl Chi ral cel
01-H col EMi{oEbmpagostingude B ?Cﬁﬁa%f By ashgtromalearB e e s! et hanol

90: 5: 5 +h&adeMELD A d 400019 30:20)i t6 fiishD-acdthemmels U@ Ry drb:tyoptt P8 St-Eifilor BehdtiilN .

o 4Tl kbt oo O P BB IRS o ot o H A gl s

N46- (1- Estoopvespr et hyl ) - 2, 4- di oxo-7-tei | | uoronet hyl -1, 4-di hydr o- 211- qui nazol i
n-3-yl1l- net banesul f onam de

2- Am no-5-(1- et hoxy-ethyl)-4-trifluoronethyl-benzoic acid nethyl ester OHO
5A sol ut 2-@wetplhmino geratopydnalid-hidlurofnkthilybdraicyecidimietbly) ssi#r t r i f | uor onet hy 1- benzoi c
acid nethyl ester (500 ng, 1.64 mol) in EtOH (5 nL) was treated

wi t hp-t ol uengsul foni c aci d nonohydpate (100 ng, 0.518 mmol) and stirred at

r.t. for _~Jheoeaction m xtyr tejrn into Et OAc and washed with
sat. aq Nal 4 The organie~phase dried (Na2SO4), filtered and
conc%trate&d I apat0. The residuggc NAAd | ed by col um chromat ogr aphy

(silica gel, 5:1 hexanes/Et0OAc) to give title product (270 nmg, 57 % as
colorless 10crystals. -103 C,;viz 292

_ mp.:_ 100 [MrH t
N-[ 6- ( 1- ESABtSP s 2gatylaming:5 ] -Bydsoxy-nrqayptinusrRstety rbepzofe apidypefind e3e Bfifimdazol i n
- 3-yl ] - mreghanredwW HOMaNB @) was added to a solution of Dess-Martin periodinane (556 mg, 1.31 mmol)

rzr;gjb\mongég{m%gl &%iir%él?%%%f@?ﬁ{%% is%%e%?érq rIleaE: 1hty }t -wtgse trlllgrg) 1!)0(1:1rc (1:ti1t(():I aqrer.E(Eurs] g(ldiu?nSt er ( 250
W 6- (.- ethivaulfatesinh shis) miRturs-vetis exterctzd with EIQ4crTheraizhnit phibsedwad ity daghe@ dvieequittnazol i n
-3-y1] - | i . - o | i

¢ heyS Lneg%‘%%%g%g#‘é‘ ﬁggioge:ng%la%?tg ?pl—féﬁb,%ﬁée%ﬁ b['u(:)é? %c(dzozgr agyydrou§ Qodi@m suﬂ'Lt«L,O\M ng

N[ 6- ( 1- nElidreshapd equignitcpted imtadiod Bive criei 2 dcetplpmime £5-pydpionyld-tifhigremeth@lbenzagisi nazol |
n-3-yl ] - mei hanasilf 00 aikdRiia Whith washRer wiltRuGurt P hidRontioltZm SRt dddhEkrMms:

m/z 318 [M+H]".

20
2-Amino-5-propionyl-4-trifivoromethyl-benzoic acid methyl ester

Q Q
\)%©:002Me \)D:COZME
F,C NHAC FiC NH,

25 A solution of 2-acetylamino-5-propionyl-4-frifluoromethyl-benzoic acid methyl ester (260 mg, 0.82
mmol) in MeOH (2.6 mL) and water (0.54 mL) was treated with concentrated sulfuric acid (0.26 mL) and
the mixture was heated to 60 °C for 1 h. It was then allowed to cool to r.t., and diluted with EtOAc. This
mixture was washed once with aqueous sodium hydrogencarbonate (pH=8), once with brine, dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The crude product was purified by flash

30  chromatography (silica gel 60, hexanes/EtOAc 100:0 — 80:20) to furnish 2-amino-5-propionyl-4-

trifluoromethyl-benzoic acid methyl ester (185 mg, 0.67 mmol, 82 %) as a white powder, m.p. 141-144
°C, ESI-MS: m/z 276 [M+H]".

N-(2,4-Dioxo-6-propionyl-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-methanesulfonamide
35



20Exanpl e 5:

N46- ( 1- | sopropoxy-ethyl)-2, 4-di oxo-7-trifluoronmethyl-1,4-di hydro-211-qui haz
ol in-3-yll- nethanesul fonam de

2- Acet yl aRgdspodidsdohydr oxy-et hyl)-4-trifl uoronet hyl - bepzpiEosmioshsiret hyl
ester OOHO CY.CY. NHCF3NH A sol ution of?>-

5-acetyl -2-gcetyl am no-4-trifluoropethyl nbenzoic acid methyl ester (4 g,
13.2 nmol) [in 25 THE.(40 nm) was_hydr gge at,ﬁg at r.t. for 2 h over Pd-C (10

% 250 ng)~ eatti on_m xt ure as téf ecPOe a sintered funnel. The
filtrate was ﬁﬁtrat ed in vacupg Nelsbdue was purified by colum
chromat ogrdphy (silica gel, 2:1 héxanes/BtOAc) to give the title product

(3.669. 91 %yield) as colorless crystals. mp.: 120-123 C, ESI-M5: ni/z
306 [ M+Hptsolui®d Qa8 D8 5epiopCTHERROOEHIDOERBAIC acidmethy] ester (180 mg, 0.65 mmol) in

2- Ami no- ' ' b a ' [ ester
A sol uti ?ﬁﬁg"é %—Eg%%%iﬁg%@%‘qugaﬁzﬁ(gé%%i et h[%l )j%b t? rmllgtgglr %5?’%5@? %@%\Igﬁzoi c
aci d et $tiped fostl & min BOGLNY? 1 115 055 gunayvess dded Tihe prspyasion wan sfimgibfor anothan Bl by

addi ti Onarﬁfc%sb%mn%’gﬂh&g%és AT ARARRAY MR b6, 68 IR0 folfonF Sodi®! ) and

stirred at 8 Cfor e reaction m xture was cool ed then concentrated
i n vacuobydrdxide( BY 0 anlnares pided anddlhe y5YoveBRFATIOCHS SiRERISER Hibt -t T8¢ PH ebthgyel |

5: 1 hexapnss{rEWBAG Aifdstet 8-t vt £ aBicackketiétst hidochiofic Yeiy (181) hhd ASvaSBkOr | ess
crystals APl -ES:. 717

... mp.: 87-90 C 2.306 [M-11].. 10N46-(1 .
_1 sopr opBAEdstiftAS Thelgvgy 8’-"“7’-5?1?31(3*?‘1{?5‘? gﬁﬁrﬁgf?‘f é}f‘lﬁ“ﬁs I’i’?ﬂ‘re‘g onse Wil MRS 879°n- 3- y
1] - tet hehlesritlef @tdBved @nhydrous sodium sulfate, filtered and concentrated ix vacuo. The erude product

2 10" 8ol SOBLARRINE BN 0 L 1d HEHATPS o RERAGL £1 A lo 2R Y1 eter
NL6- ( 1- | spweolokyh-aehyiciulnatmidé @ Xomg, 05! infrhal FOGH)rae # Write 104d, i 2a-83676, BRI nazo

i n-3-ylis. m/z 380 [M+H]".

15 Example 7: N-[6-(1-Hydroxy-propyl)-2,4-dioxo-7-trifluoromethyl-1.4-dihydro-2H-quinazolin-3-yi]-

methanesulfonamide

0 o 4 OH 9oy
AN N
F.C N7T0 F.C N~ 0
3 H 3 H

20  Toa solution of N+2,4-dioxo-6-propionyl-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-
methanesulfonamide (50 mg, 0.132 mmol) in THF (1 mL) and MeOH (1 mL} was added sodium
borohydride (80 mg, 2.11 mmol). The resultant mixture was stirred for 20 h. Afier that time, it was then
diluted with EtOAc and water and the pH was adjusted to 4-5 with an aqueous hydrochloric acid solution
(1N). The organic phase was separated and washed once with brine, dried over anhydrous sodium sulfate,

25  filtered and concentrated ir vacuo. Purifieation of the crude product by flash chromatography (silica gel
60, DCM/MeOH 100:0 — 90:10) to afford N-[6-(1-hydroxy-propyl)-2.4-dioxo-7-trifluoromethyl-1,4-
dihydro-2H-quinazolin-3-yl]-methanesulfonamide (39 mg, 0.102 mmol, 78 %) as a white powder, m.p.
219-222 °C, '"H-NMR (DMSO-ds, 400 MHz) 11.93 (tr s, 1H), 10.38 (br s, 1H), 8.33 (s, 1H), 7.50 (s, 1H),
5.63 (m, 1H}, 5.27 (m, 1 H), 3.17 (s, 3H), 1.60 (m, 2H), 0.93 (m, 3H).

30
Example 8: N-[24-Dioxo-6-(1-propoxy-propyl)-7-trifiuoromethyl-1,4-dihydro-2H-quinazotin-3-yIj-
methanesulfonamide

2-Amino-5-(1-propoxy-propyl)-4-trifluoromethyl-benzoic acid methyl ester



15nmet hanesul f onam de as a colorless foam (52 ng , 60 %yield) follow ng the
sane procedure described for

N46- ( 1- net hoxy- et hyl ) -2, 4- di oxo- 7-tri fl uoronet hyl -1, 4- di hydr o- 2H qui nazol i n
-3-y1] - rr%@;@gdag,%glonam de. mp.: Ilo-n C, API-ES: in/gddPedobdrobz: |1 PLC
anal yses were pertornmed using a system'f'@crrrprl sing a Merck-H taschi L-6200A
punp coupled to a Merck-Hi taschi L-4500 Di ode Array detector and a

Mer ck- Hi t as§il  Latft om D- 7000 spectrometer, a 50 20 pi |oop injection valve
and a Chi >tt"col utm (250 x 426 1am) ting a mixture of
hexane/ et h Qﬁo + 0. 1% tTFf | uor oa i tg- The solvent flow was 1.0

m./ mn. Endrtionz [: r.t. =9.68 mn, E ionzer 2: r.t. = 13.84 mn.
25Exanpl e 6: 0 NH
N- (2, 4- D ox0-6-propi onyl-7-trifluoronethyl-1, 4-di hydro-211-qui nazolin-3-yl)
- et hané§eﬂPFMﬁTaﬂ%YI?mAe€t(VP%@WWCP‘QPJ’PﬂrW‘ﬂ%‘?W hwmsaw wothelseeidh0miaci d
rZTEt hyl |9§ 15::8 rrunM@in&ﬁQ@éa&&Q@&L} at £ 8 wab&ddtddR2B Q66 REBLBbnic acifmEMhiidrht® (BSQﬁg,

acety

46 5 oo AR 51 e Y S BEGGe D Pr S HEh Y ound

bat h.5 ThetCe@l aut ba&i’ﬁeﬂ\laﬁpH Hhetth gar. e@KHd:ommh o@ﬁrm BHageAs wiashgp vith bifri2Bdrieih, 93
nmol ) ang,t t.riphen Iphos al adl .33.m.nol), and
neat edt BerE By o Rt R AR T Bl b lh sfbopodip I,

pot assi usilifalgsh Ethﬂe:ﬂdx#my&ﬁOdt-e 3(722o give thm ditle preduce@8 ed. 44Phivsldsasdigbinsllonocihas
stirred £ 30,054, A s then filtered on a short pad of silica
gel . The ﬁhﬁt e’ryg:j/vasﬁvk htgt/ ; \@gl ethyl ether and the filtrate was
concentrated in vaczto. The crude product was taken up in hexanes and the
suspensi K2 Wafiodold-t1 13Fy1 7Hffu@1toﬂleﬂ’@lsl AL @nrRabiALRskolif3 yacuo 10agai n and
allowed to Stg-}l,qdq %ﬁgxyg FN . The solid forrred%was filtered, washed

wi th hex@fbaegiignamidsi ned vmth the product previously isolated to give
2-acetyl U\ 4-trifluoromethyl-5-vi nyJ\-/benzm C éam d nmethyl ester (10.0 g,

34.8 mmol 50% asPa beige solid, mp. 7981 C, ES)- M5 zniz 288 [ MrH| t
2- Acet yl ami < 4-trifluosonet hyl\ﬁﬁ@[vfkjl:rﬁ met hyl ester 15

CF;3 NH, CF3 N

2

2-Amino-3-(1-propoxy-propyl)-d-trifluoromethyl-benzoic acid methyl ester (86 mg, 0.269 mmol) was
converted to N-[2,4-dioxo-6-(1-propoxy-propyl)-7-trifluoroimethyl-1i,4-dihydro-2H-quinazolin-3-y1]-

15  methanesulfonamide as a colorless foam (95 mg, 83 % yield) following the same procedure described for
N-[6-(1-methoxy-ethyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-
methanesulfonamide. ESI-MS: m/z 424 [M+H]", m/z 422 [M-H]".

Example 9: N-[6-(1-isopropoxy-propyD)-2.4-dioxo-7-triflucromethyl-1.4-dihydro-2H-quinazolin-3-

20  ylj-methanesulfonamide

2-Amino-5-(1-isopropoxy-propyl)-4-trifluoromethyl-benzoic acid methyl ester

OH (o] /L
o~ o 0
—— -
CF NH 0

3
18] CFy NH,
A_solution of 2-acetylamino-5-(1-hydroxy-propyl)-4-triflucromethyl-benzoic acid methyl ester (394 mg,
25  1.23 mmol) in 2-propanol (2 mL) at room temperature was treated with p-toluenesulfonic acid
monohydrate (75.3 mg, 0.39 mmol) and the reaction was stirred for 13 d at r.t.. The reaction mixture was
diluted with water and EtOAc and basified to pH 8 with sat. aq KHCOs. The organic phase was washed
with brine, dried (Na,SOy), filtered and concentrated in vacuo. The residue was purified by flash



A solution of 2-acetylam no-4-trifluoronmethyl-5-vinyl-benzoic aeid nethyl
ester (708 ng, 2.46 mmol) in DCM (70 nL) was cooled to -68 C and a fl ow of

ozone was passed through the m xture until it turned 20 dark green. A flow
of oxygen oppassed through the mixture for 30 nj hyl
sul fide (?%\@5?0%)}% 86 mol ) was added:-77This m xture was s?ﬂr&r}dg or 30 mn

at r.t. and tri phenyl phosphi nEéé327 , 1.23 mmol ) was added. The sol ution
was al | oReremetestaphaild o siligoech EdpAgheraneyQeler 3abyigmive the tifla srofyséld8 agn bl -r at ed
| N Vacuo oBheRerRhUds pP5 RS EYBSISHIE b [Bekahy Tl ash chromat ography (sili ca
gel 60, hexanes/ Et 0OAc EOO 0 ->80:20) to afford

2-acetyl am no-5-fornyl-4-trifluoronethyl-benzoic acid nethyl 25 ester (591
gy, 2. 04N3mhso§r3poﬁ)/ ppyla2 jaadi@e-7pfARtlesmetiyl- p4 ditBro@Bqimazifl=-HE: mz 290

[ M+Hr 5- (1- hydroxy-propyl)-4-trifluoronethyl -benzoic acid
met hy? eg"teg‘iﬁm\é IP g‘f ution of

2-acetyl am, no- 54orny1 4-trifluoronethylbenzoic acid nethyl ester (840 ng,
2.90 mml),]qn dry d| et hyl ether (29 nLQ'Lwas cogled to 0 C and a sol ution of
et hyl magnesijum br §mi de (1IM.in THY, 5. . 8Jlmmtll ) _was added dropwi se.
The m xt ure % roTed for 1 h at O C .@- rieagti on was WO

2006/ 108591 - PETAER2006/ 003251 74 - q)q |Ong aqueous ammoni um
chl ori de SO,|:3U'[I on. This mixture was extracted Hnce with Et0OAc and the

organi c pf i y‘ﬁﬁ) roHie [= £
sul fat e, ¢ y\gls sgﬁ%ﬁco cgﬁ?r ate P{llh@cﬁ%qd a%ﬁerg\él% g agﬁg?‘u\%va%glwt%ﬁ fied
by flash C@Wﬁ@s}m Hd$-Elpksprepoiy- pr@@)f%éﬂ%@&ﬂ%ﬂ@&f?@@ﬂ&% bskélhsf@o 2H-quipazpin éor}] to

furni sh ZracebitoathidOsse ceﬂaﬂ&y@lramxf,ﬂ of3yed) foﬂquﬁg fnk bu?ﬁegﬂ&wyé des2iB8NBPNC aci d
nmet h ester 120-122 C,

51 M Ty eRRD RO S roa S e S TSP T o ¢
aci d net igl-Meshen24 [MAN]S ol/A420 QR-HDY .

2-acetyl am no-5- (1- hydr oxy-propyl)-4-trifluoromethyl-benzoic acid nethyl
ester (262 ng, 0.82 mmol) in DCM (1.3 nL) was added to a sol ution of

Dess- Mar Examydei: @G'(&qmtery(-zs{ilioxg-,7-tﬁﬂﬁmomvyl,ﬂﬂiwzmqﬁinmﬁ)&and t he

m xture ﬁéshff&gﬂ?i 1hatr.t. It was then poured into aqueous sodium
15 thi osu ate an Is mxture was extracted with Et0Ac. The organi c phase
was ffhen washed tw ce with aqueous potassi um hydrogencarbonate (p11=8),

once with A%Et‘yﬂﬁmo%r('1@nger}YﬁEutﬁjﬂﬂ%ﬁquMﬁlcéﬂQHeHm&déldfrﬁ’&l%d edr/ t€red and
concentrated in vacuo to give crude

2-acetyl anjno- 5-propi onyl-4-trifl uoromethyl-bengoic acid nmethyl ester as a
white soli ichofas used without fuwTher fiocation in the next step,
ESI - MS: rng 4|_|\/I+1- 11+— cF; NH

0 o

To a solution of 2-acetylamino-5-formyl-4-triftuoromethyl-benzoic acid methyl ester (1.52 g, 5.26 mmol)
in absolute Ft,O {52 mL), under argon, was added a solution of propylmagnesium chloride (2.0 M in

20 Et0, 5.3 mL, 11 mmol) over 5 min at 20 °C. An immediate crystallisation occurred along with an
exotherm. The reaction mixture was cooled to 20 °C using an ice/water bath. The reaction mixture was
stirred at r.t. for 1 h then poured onto sat. aq NH,Cl and EtOAc. The pH was adjusted to 7 with sat. aq
NH,CI and the layers were separeted. The organic phase was washed with brine, dried (Na,SO,), filtered
and concentrated in vacuo. The residue was purified by flash column chromatography (25 g silica gel,

25  hexanes/EtOAc (1:0— 7:3)) to give product as colorless crystals (409 mg, 23 %). m.p.: 97-101 °C, ESI-
MS: 4z 334 [M+H]", m/z 332 [M-HJ".

2-Acetylamino-5-butyryl-4-trifluoromethyl-benzoic acid methyl ester



20 2- Am no-5-propionyl-4-trifluoronethyl-benzoic acid nmethyl ester 25A

sol ution of 2-acetyl am no-5-propionyl-4-trifluoronethyl-benzoic acid nethyl
ester (260 ng, 0.82 mmol) in MeOH (2.6 nL) and water (0.54 nlL) was treated
wi th concendhabgessul furic acid (0.26 nL) and the m Xt yepepadsheaied to 60
Cfor 1 1t It was then allowed to cool-%o rt., and diluted with EtOAc. This
m xture was washed once with aqueous sodi um h)édrogencar bonate (pH=8), once
with brine, dPffted oyer anhydrous sodi um sul fatje, filjtered and concentrated

in vacua C préduct was purified b a chodmat ogr aphy (silica
gel 60, hex 100: 0 ->80™20) to fur?% 1 No- 5- propi onyl-4-
12-ifl uoronethyl -benzoic acid nethyl ester (185 ng, |0.67 nmol, 82% as a

white powder, m p.0"121-144 C, ESI-Ms: in/z 276 [ Mt _ _

N (2 o g EBes Wi petiaditans 31 e 6 Faior) i BN, Oy B I a2 Red B 37V D) -
2- met hy| a&tybingpi-H(yllddbxg-bith1)-4 o Digeinteshy - bernioidd aethd es@t(isl me 8 785 mndBOrhay,
0.65 nmmol) .in THY. (2.6 S t.reat {th (CCl3 ), (65. 3 0. 22 mmol)
it r b iR v s et doon e A GRRE R A e Rt T 88l h 61 O
0. 65 9MDNpSRahaddedc plitfecvas wa ghed syicrwithag K&tGGsrtathe fdmed AfroMvpandJilthred (idie

CH3S02N . fte .

sol uti o:%‘lg%gegvgglz%ﬁ%ﬁy {?Ion%ng%t N% ﬂi?)&%%oﬁjggﬁ%?aéﬁfdgh%%ﬁl )taﬁgb%#%yv&
suspensi BRI-Masm483% Pedl} ovz WOIMAT.r . t. The pH of the nixture was then
adjusted to 4-5 with an aqueous solution of hydrochloric acid (IN), and it
was then diluted with Et0Ac. The | ayers were separated and the organic
phase wad“WEehebusctrifioprmgdydhenzoigred ™8 " br i ne, dried over anhydrous

sodiumsul fate, filpered and concentrated in vacuo. The erude product was

recrystal i.zeg DCM to give * Q@

N- (2, 4- di oxo- 6-|pr gpi (5)ny1- 7-triflugromet hyW@le—nui nazolin-3-yl)-m
et hanesul f oragi ¢ (195 ny, 0.51 nmol, 79% as te solid, mp. 234-236

C, ESIMS: mz 380 [MtHr. 15Exanple 7: CF3 NH,

N- 161Q 1- Hydr oxy- propy1l) - 2, 4-di oxo- 7-tri f | uor onet hyl - 1, 4- di hydr o- 2H qui nazol
in-3- A phpethrAesuliuenraaEtuoré BN 2R ML OESEN mg, 0.706 mmol) was

dissclved in MeOH (2.4 mL). Water (500 uL) was added, followed by dropwise addition of coned H,SO,
(254 uL). The reaction mixture was heated to 60 °C for 1 h to give a light yellow suspension. The reaction
mixture was diluted with EtOAc, poured onto water/EtOAc and the pH was adjusted to § with sat. aq

15  KHCO;. The organic phase was washed with brine, dried (Na,SO4) and filtered. The filtrate was
concentrated ir vacuo. The obtained residue was purified by flash column chromatography (10 g silica
gel, hexanes/EtOAc (1:0 -~ 7:3)) to afford the title compound (168 mg, 82 %) as a colorless foam. ESI-
MS: m/z 290 [M+H]", m/z 288 [M-HT.

20  N-(6-Butyryl-2,4-dioxo-7-trifluoromethyl-1,4-dikydro-2H-quinazolin-3-yl)-methanesulfonamide
0 0 o Q

H
N.

o~ — NS

00
CF: NH, CF; N ©

2-Amino-5-butyryl-4-trifluoromethyl-benzoic acid methyl ester (165 mg, 0.570 mmol) was converted to
N-(6-butyryl-2,4-dioxo-7-trifluoromethyl- 1,4-dihydro-2H-quinazolin-3-yl)-methanesulfonamide as
colorless crystals (188 mg, 84 % yield) following the same procedure described for N-[6-(1-methexy-

25  ethyl)-2 4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-y1]-methanesulfonamide. m.p.: 236-239
°C, ESI-MS: m/z 394 [M+H]", m/z 392 [M-HJ".

Example 11: N-[6-(1-Hydroxy-butyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yI]-

methanesulfonamide



20To a sol ution of

N- (2, 4- di oxo- 6-propionyl-7-trifluoromethyl-1,4-di hydro-211-qui nazolin-3-yl)
- met hanesul fonam de (50 ng, 0.132 muol) in THE (1 nL) and MeOH (1 nl) was
added sodg*ﬁg dride (80 ng, 2.11 mmol). The resul was
stirred fo '%QEB fter that tine, it W& then dllutedﬁgﬁﬁﬁﬁ%%%%égand wat er
and the pH was adjusted to 4-5 with an aqueous hydrochloric acid solution
(IN). The org ni c pjjase was separated and wash wiHt h brine, dried
over anhydf |5n S tate, 25filtered #a d/ln vacuo

Purifieation o @ product by flash chr pﬁh qsilica gel 60,
DCM MeOH 10078 -> off: 1g?to af ford F; 4

N46- (| - hydr oxy- propy L 2, 4- di oxo-7- trlfluoronetﬁg

di hydr o- TP eplitiea 26 Ni(grbayry-2. dlierer&irifligromstan 4aihy erzﬂgi,umezoiaé-mml 78 % as

il\i\ﬁ)ﬂ t ioﬂgtgﬁﬁemoﬁmde Ziﬂmgzmﬁmmoiblnﬁlyt%ﬁ)(am/ﬁf@oﬁf(z; nﬂg’OJaM_c‘aéd ﬁahrﬁ%mﬁbr S,
S

111)
(in, 1 H% 332 Wm?% porg?fli”)‘se oieréém(nrﬁt |r'|£ ZIH'? rea@“’@?“’(tlﬁe “@Fﬁmeéet f&gahlél tbp%m:'
:\I— 12, 8- :Jbﬁm o nfixtfrd op&m@w&mm il hdjlstddrid HH BHabe ABdition of 1N4q HICh e argailclplasd nazo
I n- 3 ylirnet
! s . SRR GRS I RBAT S0 (a0, flared i o, FURE B OBHEHE AP0 ™ s or
WO 2006/ 1e8idadwas pifiedPETAER2006 L BoB2bdraphy (A ssdllca gelpRCigfMeCOH (1:0 - 9: 1) to afford

2- acetyl JSLuo Ryl yl
ster (28%*1“&99%0‘%%2%)‘“ B Pkslehbl RO RSRE LB Y
p-tol uen -Bhi c acid nnnohydrate (38 ng, 0.198 mmol) and the reaction was
stirted for 10 d at r.t.. The reaction mxture was diluted with water and 5
Et 0OAc and basified t sat KHCO3. The organic phase was washed
ROt MR R SRR U 0, o M R
was puri $iyRdnddyankduieiagine omat ogr aphy (20 g silica gel, EtOAc/ hexanes

(0:13: 7) e .title product (88 ng, 44%yield) as light yellow oil.
ks v BFS b S S SRR g
10N12 4-Di 0X0- 6- ( 1- propoxy- égppyl) 7 trifluoronethyl-1,4-di hydro-2H qui nazo

Iin-3-y|i- nmet hanesul f onam d
2- Am no-5- (| - propoxy-propyl)y4-trifluoronethyl-benzoic acid nethyl ester

(86 ng, q;%29 mol ) was.@ ted to N-[2,4-clioxo-6-(

- pr opoxy- /pyITT?ﬁTrif{ugﬁﬁeﬁgfhyl-1,4-dihydro-ZFLquinazolin-3-y|]-

15met hanesul fonarni de as a cuj orless foam (95 ng, 83 %yield) follow ng the
sane pr ocedur e described for

met hoxy- eth 4-di oxo-7-trifl uoronet hyl d|hydro 211- U|nazol
5 YA - Aol F b COBSTT  igoD in g AR G50 ) st 423 19

EX&WD' e Slution of +-BuLi (1.7 M in pentane, 100 mL, 170 mmol) was added dropwise. The yellow soluhon was

N (6 (L Laggrongarbranyl b2, s doxgl: 1 Lluor OBt YL doda LN g5 &kt
BuSnCl (52.7 mL, 185 mmol) was added dropwise to give a colorless solution that was stirred af 0 °C for
90 min. Sat. ag NH,Cl was added dropwise and the reaction mixture was exiracted with Et;O. The

20  aqueous phase was further extracted with Et;O and the combined organic phases were dried (Na,SO,),

filtercd and concentrated in vacuo. The crude residue was distilled under 24 mbar vacuum at 150 °C and
the residue was distilled again under 22 mbar vacuum at 154 °C to yield the title compound (55 g, 100%)
as a light yellow ligunid.

25  2-Acetylamino-5-(4,5-dihydro-furan-2-yI)-4-trifluoromethyl-benzoic acid methyl ester

0 o] 0
1 L - = J\ -
O 0
CF3 NH CF; NH
dA\

O
To a solution of 2-acetylamino-5-iodo-4-trifluoromethyl-benzoic acid methyl ester (10 g, 25.8 mmol) in
dioxane were added tributyl-(4,5-dihydro-furan-2-yl)-stannane (13.9 g, 38.7 mmol), (Ph,P),Pd then Ef;N



2- Ami no-5-( | -isopropoxy-propyl)-4-trifluoronethyl-benzoic acid nethyl

ester OHO A solution of

2-acetyl am no-5- (1- hydr oxy- propy0O-4-trifl uoronethyl -benzoi c acid net hyl
ester (39 23 mmol ) in 2-propanol (2 m.) at rpem ure was
treated V\nﬁt’(ﬂ%gflt?@ ulenesul fonic acid nod®hydrate (75.3 ny, %ﬁ%%ﬁ?rzr%rgl) and
the reactjon was stirred for, 13.d at r.t.. ‘I;?e eaction mxture was djl uted
with wat &+>2ZaP 328 omeola hle Belipt PRET & SR A Prioaﬂﬁh@cglwméaw SFRENMGEHI ¢
phase wasaydaBRediowbd o 1. Theeadibh fitkn{NaRAFDEed tHrdlgh @ kired Aidnelant B filtAteahsi N

vacuo. The resjdue was purified. by flas 006/ 108591- 77 o

Y BCT P2 OReT e SRt s G SBA T3 RV b org SRR Gl ag: 16: 1
-> 3: 7)) EtGAcgiewaned) iegitd the étlepoodunt (148 86) asbid crystals,eop.orA0d85 °G myP-EAI 18/2
nip.:g54~ grESI - M5 'z 320 [N +Hr.

N46- (i- i SO op&xy- propyl) -2, 4-di oxo-7-trifluoronethyl-1,4-di hydro-211-qui na
zol i n-3-yl | 5rnet hanesul f onam de

2- A N0- 5:pldela R RBIARAXN AR AN 2y Y- il drb Ok R HELDY i RRAGI se@Cl d MEEhyl ester
(46 ng, 0.144 mmol) was converted to

N46- (1-i sgp®opoxy{propyl) - 2, oxo- A trifluoronethyl -1, 4-di hydro-211-qui na
zol i n- 3- y 1~ ul f onam ptorless foam (36 ng , 59 %

following th pr ocedure des ed for N

10[ 6- ( 1- metaoxy- eyl ) - 2, 4- di dX6- 7-t r'f* | uor onet hyl - 1, 4- di hydr o- 211- qui nazol
i n-3-yThnet hane onam de. ESI - M5 of 424 [MtHr, in/z 422 [M11)".

Exanpl e 10:

N- ( 6+ But Prgiution of 2cpeeigmino Sy reiiermrirny D4 -ulwronripbboreisidms i) -

met hamesy) fo0namotan Bey THF (250 mL) was shaken under H, (5 bars) at r.t. in the presence of Raney

2- Acetyl arni no- 5-( L-.hydroxy-but y1)-4-trifl uoronethyl.-bepzoic acid t hyl
coter TR I e eSS B A e ko Rl B e P fgr e TRba
aci d net md thesltratr wad cdnentratedindBerammgiye thatidedysedunt (8.5 g5 B0%() 52a ydllpw ol NARIFES:

ar gon, \A@%B%%&?%ﬂa sol ution of propyl magnesi um chloride (2.0 Min 20Et 20,
5.3 i, 1T over 5 mMmat 20 C. An immedi ate crystallisation occurred
along with an exotherm The reaction m xture was cooled to 20 C using an

i ce/ yat ef’.—AbrﬁﬁchS-(tJtBﬂycfr@-ﬁEH~ﬂﬂ)-mn)fﬁdéfo%d'l\%sbeﬁidicf dcRindilyl Estdy- for 1 h then
poured onto sat. aq NH4ClL and Et OAc. The pH was adjusted to 7 with sat. aq
rs were separ& ed. Phe organi c phase was washed with

brine, dr , filter xentrated in vacua. The residue was
purified b col urmm—er omat o hy (25 g silica gel, 25hexanes/Et0Ac
(1: 0 -3. 7))t oVi ve product “&S col 8t ess crystals (409 ng, 23 %. nip.:
97-101 C, EST- I\B!*d n& 334 [MrHr, nilz 332 [MH 1

2- Acetyl am no-5-butyryl-4-trifl uoronmet h){l -benzoi c_acid nethyl ester
A solution of 2-acetylamino-5-(tetrahydro-furan-2-yl)-4-trifluorornethyl-benzoic acid methyl ester (8.25

2, 24.9 mmol) in MeOH (100 mL) and water (10 mL) was cooled to 0 °C. Conced H,S0, (6.88 mL, 125
mmol) was added dropwise, The solution was refluxed for 45 min, cooled to r.t., diluted with ice/water

20  and extracted with EtOAc. The organic phase was dried (Na,SQ,), filtered and concentrated in vacuo. The
residue was purified by flash eclumn chromatography (silica gel, 1:4 EtOAc/hexanes) to give the title
product (5.06 g, 68%) as colorless crystals. m.p.: 131-136 °C, API-ES: m/z 290 [M+E(]".

N-[2,4-Dioxo-6-(tetrahydro-furan-2-yl)-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-

25  methanesulfonamide

o O Q Q H
o~ QHL i N..r §‘/
e
Q
CF NH CF N "0 ©

3 2

A solution of 2-arnino-5-(tetrahydro-furan-2-yl}-4-trifluoromethyl-benzoic acid methyl ester (2 g, 6.91
mmol) in anhydrous THF (30 ml) was treated with (CCLO),CO (684 mg, 2.28 mmol}). The resultant
yellow solution was stirred at r.t. for 15 min and EtN (967 ul, 6.91 mmol) was then added. A thick



WO 2006/ 108591- 78 - PCVMP2006/ 003251 To a sol ution of Dess-Martin
periodi nane (514 ng, 1.18 nunol) in DCM (2.5 nL) at r.t. was added 2-
acet yl am no-5- (1- hydroxy-butyl)-4-trifl uoronethyl-benzoic acid nmethyl ester

(245 ng, Gy@3fmsineby) . The reaction was stirred at r.t. pEpkprodlodsitgn dil uted
with Et0Ac and poured onto 1:1 mixture§ater/sat. aq 5 Na2S03. The organic

o111 PUPBUAg-EhREEItar a0 Uieig e .20 pRE e Fbeon i 559 .

97 % yi elatht. aﬁssmzﬁxem@eam mgm:m miES) whdaddedund tlﬁa‘é’acflM-hlvﬂs stidred/ for BBOTHE kadiioh” .

2-A 5- 4 d

2- A(r:n e'? ;)I aﬁ%%yé i téa{eft"hﬂglgl ﬁgﬁhgyghﬁrﬁél I (t:)eﬁzi)l C aé?s F?sr%]?F'red SOlutlort‘ﬁ%M
my, 0. 706timaddb) | el tdwseﬂcwwnixmmomc@@emms 3-4\péithen HOS GONY Ay ewsmsted crdésd,
foll O.WEd E{ayA(g ﬁﬁ@ﬁé\‘é&‘ﬁ: ;ﬁlqglvyak quedq{\l a @r)cﬂteile]i%ﬁg) écinég-%ée&'zln)vacz;g hﬁie &k '&VQQtaken

m xture was_heat grve a ow SUSgEI’]SI on.

react i on P REM @dmgratﬂﬂ |1I§1f~' é@OR}ﬁS% WS@@%W&S;S@&P@@ ngﬂCEHJW@t‘Té‘FqﬂE{l Rathgpdged We pH
was adj Usk®d at 60 °8 w\kildhs alle prodictl @ KEEE %) IR 1REGaRIG1s RS 25T “waghad: wizt h
brine, d“tg@{ 2S5M4) and flltered The filtrate was concentrated in vacua.
The obt ai*R si due was purified by flash colum chromatography (10 g
silica galm; cha an@s fktcOsdgar{tdd 9}7.08)3) c]ﬁ:emaf;grmhgl HPEC tahil{ses aepetitwhed Lisidg O,

2on (B ol Fsmiler a0ty Kool e el Moff bl tinde oy )

met hanes tdhtba:ndsra:mddae Me?c—lc‘ﬁ[tamhi E,aluumymyQOMsnecuofrrlemr DRty loopanjzaive valst dndrat hy|

ester (1 rt

N- ( 6- but ?/:‘r§l yri]igdf %Dgl]%(’)l(uo %9 Y\?'%uor ' %infgare(ff Il}e}‘éndet OUTﬁﬂﬁg%loﬁo 1y lg th)

t hanesul fenatflele was! ¢ wlauib. éstsut@myrsi at. §1@1881m3r§?!an$4ﬁ;’6?3ﬂ 158 ﬁ)15 %ﬂninovu ng the
sanme procedure described for N-[6-(1-nethoxy-

25et hél )-2,4-di oxo-7-trifluoronethyl-1, 4-di hydro-2H qui nazol i n-3-yl]-nethan
esul flenamide. mp.: 236-239 C, ESI-MS: in/z 394 [M:H, nz/z 392 [M11]"

WO 2006/ kﬂ@ﬁ)ﬂ&mng Srodlﬁgﬂeﬁasyaﬁi&@fe@%%@ gous procedures.

('D::fD

Example 13: N-[7-Difluoromethyl-6-(1-ethoxy-ethyl)-2,4-dioxo-1,4-dihydro-2H-quinazelin-3-ylj-

methanesulfonainide

L

O Qo

20 F
ESI-MS: m/z 378 [M+H]", "H-NMR (CDCl,, 400 MHz) 5.42 (s, 1H), 8.29 (s, 1H), 7.62 (s, 1H), 7.43 (s,
1H), 7.15 (t, J = 54.7 Hz, 1H), 4.77 (g, J = 6.4 Hz, 1H), 3.33-3.48 (mn, 2H), 3.39 (s, 3H), 1.53 (d, /= 6.6
Hz, 3H), 1.23 (t, /= 6.9 Hz, 31).

25 Example 14: N-[2,4-Dioxo-6-(1-propoxy-ethyl)-7-trifluoromethyl-1,4-dihydro-2H-quinazelin-3-yl}-

methanesulfonamide
PP
s
00
o A

m.p.: 95-105 °C, API-ES: m/z 410 [M+H]".
30



OH HH NN ,g, NO,L O b NAOdo CF, HH To a solution of

N- (6-butyryl-2, 4-di oxo-7-trifluoronethyl-1, 4-di hydro-211-qui nazolin-3-yl)-
met hanesul fonam de (131 ng, 0.333 Mol ) in THE (3 nL) and-MeOH-(3 nlL) was
added NaBt, ¢oh340s58, 3-32 mmol) portionwi se over 10 mMp@frhabenoz2sne
reaction mxture was stirred at r.t. f-@&-18 h, poured 5onto a m xture of
wat er and Et OAc_then adjusted to_pH 3-4 by addition of 1IN ag HCl. The
organi ¢ Biueele wh RaleHEBuiory-e @yl criligrer THgilupromethyl-hd sthodyo-2H-apinarolin-33lld ¢ he
filtrat emedansosanideat ed i n vacuo. The residue was purified by flash

col um chr omat ography (10 g silica gel, DCM MeOH (1:0 --> 9:1) to afford
the titlg conmpound (94 ngy, 71 %9 as colorless crystals. rn.p.: 223-226 C,
ESI-MS: 22R/z 396 [MtH| 4, nilz 394 [Mar. 10 Exanple 12:

N-[2, 4-Di oxg-6-(tgtrahydro-faran-2-yl1)-7-trifluoronethyl-1,4-di hydro-2H qui
nazol i n3-yl JI- et hiinefal f onami de Tri butyl - (4, 5-di hydr o-furan-2-371) - st annane
15 A sol utf on 2,8- i hydrofuran (10.7 nL, 141 nmol) in anhyd THU (80 ni)
was cool edqh.o <68y ~oA%o0l ution of t-BuLi (1.7 Min pentane, 100 ni, 170
mmol ) was added dHopwi se. The yellow solution was stirred at - 60 C for 10
m n then_at. ock OF 1! feaction m xture was cooled down to -60 C
and Bu3g]ﬁ%1' S?gg.él%%%gfg}ggmgﬂ\i\as added dropwi se to give a colorless

sol utdon that was stirred at OC for 90 mm Sat. ag NHAC1l was added dropw se
and the peaghi o Nr[esgqstﬁm\z@?.eﬁ.ﬁ)fza:c&i&d.mr;nlﬂoll%t:%a.yl_jr,maih%@mam.ﬁm§mnﬁ_@ -was
further extracted wth Et 20" and t he conbi ned organic phases were drié

( Na2Sa4) methppesphforgmided concentrated in vacuo The crude residue was
distilled under 24 nbar vacuum at 150 C and the residue was distilled again
under 22 nbar vacuumat 154 Cto yield the title conpound (55 g, 100% as a
l'i ght yel w Iiquid.

252- Acet yl api no- 5-(4, 5-di hydro-furan-2-yl)-4-trifl uoronethyl-benzoic acid

@ 1
met hyl eﬁgffﬁ“sgﬁ NH 00 CF, NH
CF, ﬁfgooo

J

3

10
APLES: m/z 424 [M-+HT", "H-NMR (DMSO-d, 400 MHz) 11.98 (s, 1H), 10.39 (s, 1H), 8.26 (s, 1H), 7.53
(s, 1H), 4.70 (my, 1H), 3.18 (s, 3H), 3.12 (m, 1H), 2.91 (m, 1E), 1.77 (m, 1E), 1.39 (d, J = 6.3 Hz, 3H),
0.85 (t,J= 5.9 Hz, 6H).

15  Example 17: N-[6-(1-Cyclopentyloxy-ethyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihy dro-2H-guinazolin-

3-yl]-methanesulfonamide

L

CF3

o] O
H
LN‘N‘“S‘\/
(®]
L

m.p.: 188-192°C, APLES: m/z 436 [M+H]".

20 Example 18: N-[6-(1-Ethoxy-propyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-

methanesulfonamide

] 5
M
z
-z
OO‘ ?I
i
o7\



WD 2006/ 108591- 80 - PCT/ EP2006/ 003251 (4.52 nL, 32.3 mmol ). The reaction
m xture was heated at reflux for 18 h to give a brown suspension that was
allowed to cool tor.t.. The reaction m xture was filtered through a
sintered fpbrkr@ed the filtrate was cqncentrated undepci/BpiaGdddes: The
residue was purified by flash col um chPonat ography (silica gel, 1:4

Et OAc/ he ) i i | ) 7. , 11909 [ crystals,
mp. - 120005 e MRMAEL, MM IRTRRT RS 1136 @ D105, 195698 i,

2- Acet y| af4 G301t 4.4%(br o hEEB 3-8t &n-22D.\p1iP (91 3H), 156U Gmedthy 1. 100 H ol Bz, 3H).d

nmet hyl e . lsud 1 on of

2-acetyl g‘%‘lf?{t}’({-ﬁ?%?g?'di hydr o-furan-2-yl)-4-trifl uoronethyl -benzoic acid
met hyl ester (131 10 g, 40.1 mml) in dry THF (250 nm.) was shaken under H2
(5 bag s) Eddmgie t1o: NY6i I GeRloRRBRGH-2AldidRa TERYifRb FokRbhyl-8,4 il drdAiE-3MhatdBHYSIR)
for 46 h. The reaction mxture was then filtered through a sintered funnel
and the Mefbippespfongmide;oncentrated in vacua to give the title product (7.5
g, 1009 as yeII(B/v oil. API-ES: //ili 332 [ MtHr.

152- Am no- 5- (f et r ah) drkp-f/i u-an-2-yl)-4-trifluoronethyl-benzoic acid nethyl
ester A -§olut) orN" "8
2-acetyl am pp-~£ i

(A Wro-furan-z-yl)-&trifluororret hyl - benzoi ¢ acid
met hyl ester {8.25H), 24.9 mmol) in MeOH (100 nL) and water (10 nlL) was

cool ed t : 2 : d r ' e

sol ut i ongakgbégr"é/fc?&@ﬁg}ﬁdr y m{%,gaé'og? %%E?g‘lgks% lﬁ?géﬁgsf glg)\?\n(s?ﬁsw:l@gf -\‘,‘\",%-?Ser 20
and ext r 8 &67 (m, 1 H),Bt394Ac 3HTBE2 &% 3fAin1.89-phass 490t £d 3Ha3B04) , filtered
and ggncentrated in vacua. The residue was purified by flash eol um

chr omat ogr aphy gsi lica gel, 1:4 EtOAc/hexanes) to give the title product
(5.06 g, bopnple 39: BoRdrPiaxest-Zd/htriflupro-fcetyD-7-triuorgaetinyl-14ndibydge- 2 Hrguimaggin-

[ MeH] . A3 50laiditafBufbnamide _ _ _

2-am no-5-(tetrahydro-fitran-2-yl)-4-trifluoromethyl -benzoic acid nethyl
ester (2 g,76.91 ) in anhydrous Tiff (30 nmL) was treated with

(CC130) 2€@ N"2528 mmol ). The resultant yellow solution was stirred
at r.t. f(&r WB&C (967 uL, 6.91 mmol) was then added. A thick
VO 2006/ 108591PCH EP2006/ 003251 - 81 - suspensi on devel oped that was dil uted
w t h anhydr ous m.),. e _suspension was stirred for 3 h at r.t. ‘
CH3S02N 2?#72?;%%&591'/%%&' s added and the reaction was stirred for
1 h.18The reaction m xture was then treated wth ag NaOH (1 N, 14 niL, 14

mol ) ang_the resyltanf orange-r olyutian was,stirred for.1.h at r.t. The
react i onﬂjr[ﬁmﬂ Ur eszlv%/és altgi(%&ﬁppglar?tl-ggbﬁ?_?xg%fr '\%"?W"’ﬁﬂly}i&i'd(q‘l %'{%ﬂﬁm%? "r"g"é’b'ed

W th 5 Bméhenesdlfvmawmidgani c phase was dried (Na2804), filtered and
concentrateg in WCI10. The residue was taken into DCM and triturated. The

col orl ess_slispgensilonfiwas col I ected by vacuumfiltration and further dried
in vacuoym Ve the title product (2.36 g, 87% as colorless

crystals. ¢ap™ 9 C ANES: riz/z 394 [ Mt1-1]. The enantionmers were
separated by chirfal chromatography. HPLC anal yses were perfornmed using a

m.p.:228-231 °C, ESI-MS: m/z 394 [M+H]".

20
Example 22
N-[6-(1-Hydroxy-2-methyl-propyl)-2,4-dioxe-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-ylj-

methanesulfonamide

OH 0

N
PN
H

H

\:§\
Qo

CF. O

3

25
m.p.: 232-235 °C, ESI-MS: m/z 396 [M+H]".



10 system conprising a Merck-H taschi L-6200A punp coupled to a
Mer ck- Hi taschi L-4500 D ode Array detector and a Merck-Hitaschi Lahrom
D- 7000 spectronmeter, a 50 pL loop injection valve and a Chiralpalc AD-H

col um (25&1?1500%@35{11) running a m xture of hexane/ et hap@l/tpmbdnanst
80:10: 10. The solvent flow was 1.0 m/n¥4r. Enantioner |: r.t. =12.13 min,

E;aghlafg&)urgplpr Oég dur%iﬁ ﬁé({”?hofyzl t-[thpljogjlrd 4-d10 09-tr llilc(o:rgtiet“elrledl-ﬁl% &ro—%ﬂzed
NA7-Dif tqomomnﬁysﬂl-lﬁet(naneeulfwmyldet hyl ) -2, 4- di oxo- 1, 4-di hydr o- 211- qui nazol i n-
3-y11- net hanesul f onam de 20 ESI-M5: ma 378 [ MF111+, 'H NMR (CDC13, 400
MHz) 9.42 (£ 1H) 9 8,29 (s, 111), 7.62 (s, 111), 7.43 (s, 111), 7.15 (t, J
= 54.7 Hz; 64, J = 6.4 Hz, 111), 3.33-148 (m 211), 3.39 (s,
311), 1.53 gi 6d—lz 311), 123 (t,J= 6.9 Hz, 311). 25Exanple 14:

N-[ 2, 4- Di okb¥ 6- (1-L‘brc9poxy ethyl)-7-trifluoronet hyl-1, 4-di hydro- 211- qui nazol
in-3-yll- nethanesul fonamde mp.. 95-105 C API-ES ink 410 [MtHt WO
2006/ 108591#@?#@?3%@68%@32’511(1%‘2{]- Exanpl e 15:

N46- ( §- But oxy- et hyl) -2, 4-di oxo- 7- trlfluororrethyl 1, 4- di hydr o- 2H-qui nazal i n-
3-yl I met hanesul fonamde mp.: 84-90 C _API-ES: / z 424 [ Mrll] +.. Exanpl e
16 Example 24: N-[2, 4-Dmxo 6- etrahydro-pyran— -y1)- T—tnﬂuornmethyl -1,4-dihydro-2 qumazohn—
N4A6- ( 1- | somuhéakyreailfoyhid?, 4- di oaa- 7-tri fl uoromet hyl - 1, 4-di hydra-211- qui naza
i n-3-3,0- nethaaesul fonam de APl -ES: mz 424 [N +111+, (DVBO d6, 400

MHz) 11.98 (%, 11D, ,10.39 (s, 111), 8.26 (s, 111), 7.53
j\N_I\I..S/
00
CF3 N~ "0
H

m.p.: 275-280 °C, ESI-MS: m/z 408 [M+H]".

10
Example 25: N-[6-(3-Hydroxy-propyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-
yl-methanesulfonamide
2-Amino-5-[3-(tetrahydro-pyran-2 -yloxy)-prop- 1-ynyl]-4-trifluoromethyl-benzoic acid methyl ester
2
15 FC NH, F,C NH,

A solution of 2-amino-3-iodo-4-triflucromethyl-benzoic acid methyl ester (2.0 g, 5.80 mumol), tetrahydro-
2-(2-propynyloxy)-2 H-pyran (2.44 mL, 17.4 mmol), copper iodide (55.0 mg, 0.29 mmol) and
bis(triphenylphosphine)palladium (II) dichloride (407 mg, 0.58 mmol) in dioxane (15 mL) and Et;N (15

20 mL) was heated to reflux for 16 h under nitrogen. The mixture was then allowed to cool to r.t., filtered
and the filtrate was diluted with AcOEt. This mixture was washed once with water. The organic phase
was then dried over anhydrous sodium sulfate, filtered and concentrated iz vacuo. The crude product was
purified by flash chromatography (silica gel 60, hexanes/EtOAc 5:1) to give an orange oil, which was
recrystallized in hexanes to provide 2-amino-5-[3-(tetrahydro-pyran-2-yloxy)-prop-1-ynyl]-4-

25  trifluoromethyl-benzoic acid methyl ester (1.50 g, 4.20 mmol, 72 %) as a pale brown powder, m.p. 88 °C,
ESI-MS: m/z 358 [M+H]".

2-Amino-5-[3-(tetrahydro-pyran-2-yloxy)-propyl]-4-trifluoromethyl-benzoic acid methyl ester



(s, 111), 4.70 (in, 2111), 3.18 (s, 311), 3.12 (m 111), 2.91 (m 111), 1.77
(m 111), 1.39 (d, J = 6.3 Hz, 311), 0.855.9 Hz, 6H). 15Exanple 17:

N46- (1- Cycl opent yl oxy-ethyl) -2, 4-di oxo-7-trifl uaronet hyl--4- di hydra= 2%t%- qu
i nazal i n- @Oydohmgjlanesul foaanide a, m p.: 188-192C, pARkpboeinodst/ 2 436

[ Mt 1t 20Exanpl e 18: -85 -

N16- ( 1- Et hoxy- propyl) - 2, 4-di oxo-7-tri fl uoronet hyl -1, 4-di hydro-211- qui nazol i
n- 3-yll- fmePhanesul f onam de WO 2006/ 108591- 83 - PCT/ EP2006/ 003251

nz/z 410 g , "11-NWMR (DVSO- d6 0 MHz) 11.98(s, 111), 10.38 (s,

111), 8.20 (s, 1 egMes, 111), COMe 3. 23-3.31 (m 211),
3.19 (s, 311), 1.5 72(m'2Tr)"110 WHZ 311), 0.92 (t, J=7
Hz, 311). 5Exar‘rp“f3@ 19: H, FC

N[ 6- (1- met hoxy- buty1l) - 2 4-di oxo-7-trifluoronethyl - 1 4- di hydr o- 2H qui nazol i
n- 3-y1] AmharoesﬂI-ﬁmmam[ﬁiéetrahydrO-PyraM Sloxy)bprapFl - Myu%ﬂudhﬁnetmbmdﬁem{i M+Hr |

s, % bEEEen 190 s bt S el 83Ty 45

0.96 ¥t ,ryfrgo HZ'I mgm)hydrgg@a ipbacs) Ahe mixture was then ﬁltered and concentrated in vacuo. The
N-[ 2, 4- %Qaeopr&ruét%az périfiel %* fihsH Qﬂrgmé’tgﬁﬁﬁﬁg%sﬂz:atgél'@ I HdRhmEbAY ka1 wdssiapydr o- 2H-g

ui nazol I n3-y1l-met hanesul T onam de
amino-3-(3-(tetrahydro-pyran-2-yloxy)-propyl]-4-trifiuoromethyl-benzoic acid methyl ester (1.99 g, 5.51

mmol, 89 %) as a colorless oil, ESI-MS: m/z 384 [M+Na]", rt 6.20 min).

10  N-{6-(3-Hydroxy-propyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-y1]-

methanesulfonamide
COK COM i N
O/\/i©: L Ve HO’V\/@?‘:{E \SOZMe
F,C NH, FaC ﬁ o

15 A solution of 2-amino-5-(3-(tetrahydro-pyran-2-yloxy)-propyl]-4-trifluoromethyl-benzoic acid methyl
ester (1.00 g, 2.77 mmol) in THF (10 mL) was treated with (CCl:0),CO (279 mg, 0.94 mmol) and the
mixture was stirred at r.t. for 15 min under nitrogen. To this solution was added dropwise Et;N (0.39 mL,
2.77 mmol) and the mixture was further diluted with THF (20 mL), and stirred for another 3 h at r.t. The
mixture was then treated with CHaSO.NHNH, (305 mg, 2.77 munol) and stirred for 16 h at r.t. Aqueous

20  sodium hydroxide (1M, 10 mL, 10 mmol) was subsequently added and the solution was stirred for 3 h at
r.t. The mixture was acidified with aqueous hydrochloric acid (4N} until pH = 34, and then diluted with
EtOAc. The layers were separated and the organic phase was washed once with water and then dried over
anhydrous sodium sulfate, filtered and concentrated in vacuo. The white solid obtained was taken up in
EtOAc and stirred atr.t. for 1 h. The suspension was filtered and the white solid was dried. This solid was

25  then taken up in THF and this solution was acidified with aqueous hydrochloric acid (4M). The mixture
was concenirated in vacuo to give a white solid, which was recrystalized in EtOAc. This solid was then
purified by flash chromatography (silica gel 60, hexanes/EtOAc 2:1) to provide N-[6-(3-hydroxy-propyl)-
2,4-dioxo-7-irifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-methanesulfonamide (100 mg, 0.26 mmol,
9 %) as a white powder, m.p. 243-247 °C, ESI-MS: m/z 382 [M+H]+, LH-NMR (DMSO-d6, 400 MHz)

30 8.04 (s, 1H), 7.53 (s, 1H), 4.60 (m, 1H), 3.48 (m, 2H), 3.18 (s, 3H), 2.83, (m, 2H), 1.74 (m, 2H).

Example 26: N-[6-(1-Hydroxy-3-methoxy-propyl)-2.4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-
quinazolin-3-yl]-methanesulfonamide

2-Amino-5-(3-methoxy-prop-1-ynyl)-4-trifluoromethyl-benzoic acid methyl ester



cF3N o0 mp.:262-265 C, ESI-Ms: nz/z 418 [M11]1
Exanpl e21: N- (6- 1 sobutyryl-2, 4-di oxo-7-trifluoronethyl-1, 4-di hydro-211-qui na
zolin-3-yl1l)- nethanesul fonam de mp.:228-231 C, ESI-MS: ink 394 [ MtHr.
Exanpl e 22y 20061108501 _ _ PCT/EP2006/003251
N-[ 6- (1- Hydr oxy- 2- met hyl - propy1) - 2, 4- di &o- 7-tri fl uor onet hyl - 1, 4- di hydr o- 21
1- qui nazol i n-3-y11- net hanesul fonam de 25 mp.: 232-235 C, ESI-MS: nz/z
396 [M+HIt WO 2006/ 108591- 84 PCT/ EP2006/ 003251

ropyl 9 -2, 4-di oxo-7-trifluoronetbyl -1, 4-

JB@am' de Exanpl e 24:

N42, 4- Di Gxp=6 @, T ahyq{ 0- pyran- 2g trifluoronethyl-1, 4-di hydro-211-qui
nazol i n3Ffyd1- net hanesul T onam de NeQF, 0 i AHp. : 275-280 C, ESI-MS: nilz 408
[ MtH] . Exanpl e 25: F

N- [ 6- ( 3- Hy@fu@Y o 2RMinb=52i0ds-Alir@erohethilifehisf s0Bleiyl ester (.0, B9 o bhd Gitnazo

! A o, ERAREY Bire R ne oL s RS At e dpcign 1 ping RDACG GPE, A enzo

ic acid meiolly Culn@é®ing) and 3-methoxy-propyne (2.20 ml, 26.08 mmol) were added and the mixture was
5  heated to 55 °C for 100 min. After cooling, the reaction mixture was filiered and the filtrate diluted with
EtOAc, washed with water and brine and dried (Na,$0,). Evaporation of the volatiles gave a residue
which was purified by MPLC (silica gel, cyclohexane / EtOAc 4:1) to yield the title compound (1.94 g,

78%) as a beige solid, m.p. 107 — 111°C.

10 2-Amino-5-(3-methoxy-propionyl)-4-triflucromethyli-benzoic acid methyl ester

™o
0 0 0
X J\ o ~o j\ o
F F
] NH, ] NH,

To a solution of 2-amino-5-(3-methoxy-prop-1-ynyl)-4-trifluoromethyl-benzoic acid methyl ester {1.19 g,
4.15 mmol) in MeOH (100 mL) were added successively a solution of sodium sulfide {0.1 M, 12.4 mL,
1.24 mmol), followed by 10% aq HCl-solution (3.70 mL, 12.45 mmol). The reaction mixfure was heated
15  to 75 °C for 29 h, cooled and filtered over Celite. Evaporation of the filtrate gave a yellow oil which was
purified by MPLC (oRP-C18 column (particle size 5 — 21 pM) with 1:1 CH;CN / water. The fractions
containing the product were combined, the acetonitrile was distilled off and the residual water phase was
extracted with EtOAc. The organic phase was washed with brine and dried (Na,SO,) and the solvent was
removed in vactio to provide the title compound (0.167 g, 13%) as a white powder, mp 89 — 91°C. IR
20  (FTIR microscope in transmission): 1696 m, 1674 s cm™.

2-Isocyanato-5-(3-methoxy-propionyl)4-triflucromethyl-benzoic acid methyl ester

0 o a) G
\0 0/ —_— o o
F F N
NH,
F 2
F F \\0

F
In a dried flask purged with argon, a solution of 2-amino-5-(3-methoxy-propionyl)-4-trifluoromethyl-
25  benzoic acid methyl ester (154 mg, 0.504 mmol) in dry toluene (4.7 mL) was cooled to 0 °C and treated

dropwise with a solution of phosgene in toluene (20%, 4.9 mlL). A slow stream of phosgene was



A solution of 2-am no-5-io0do-4-trifluoromethyl-benzoic acid nmethyl ester
(2.0 g, 5.80 nmon, tetrahydro2-(2-propynyl oxy)-2H pyran (2.44 niL, 17.4
nunol ), copper iodide (55.0 ng, 0.29 mmol) and

bi s(tri phepyhfbesehi ne) pal  adium (11) dichloride (407 p@r,Epzﬂ&%ﬂggbpol ) in
di oxane (15 nL) and Et 3N (15 20m ) wasBheated to reflux for 16 under

ni trogen.  The re was t | tere
filtrate Wae a“p}”‘ rﬁttgdrceﬁhf’ﬁ mﬂ‘ was iﬁal}l\gq?’rfc%f’ﬁ? 2\/%2"%955‘71383 % té\wu(}!‘ .
The or gasdlgtiophad ¢hevmbrenthistillekdt pﬁdeaame rtheamlty@bmmumds@éﬂ g H10P4) ab en ofly Ir¢seilued

and conc |

ahr omat g SUReS el BENG; s RAHC IR SHEb R SR e i Do 1) E‘Z’Bés i

whi ch was-7¢ &ty 8 Hal ) (%ﬁHhe"xlalﬁfe%“SHZp%Bw de

2- am §o- 5[ 3- (tetrahydro pyr an- 2-yl oxy) prop-1-ynyl] - 4-

25trifl uororre - benzoi ¢ aC|d net hyl ester (1. 50 4,20 nunol 72 %9 as a
pal e br ol % Xy- Hrloblon)g)82 101505? orogiethyl- s dih {'c}w_ qumazohn- -yl]-

2- Ami no- E{e&a:(eknﬂfohahmdro pyran 2-yl oxy)-propyll-4-trifl uoronethyl-benzoic
acid nethyl esteg WO 2006/ 108591PCT1EP2006/ 003251 -85 - A suspensi on of
2-am no- 5- [ 3- (tef rahydr ¢- pyran- 2-yl oxy) - propl yny1]°4 trifluoronethyl-benz
oic acid g . id_pal | a wm\O/;Pcarbon(ZSOrrg
10%9 in THF (15 i s stirred at ,5r.%1. @ n nden\hydrogen (5
bars). The m x e S cn filtered and cd& ‘ aczto. The crude
product was pufified by TRagh chromat ogr aph 60, hexanes/ Et OAc
5:1) to afford 2-

am no- 5- (A3so(1.ﬁ16ﬁ bﬂbﬂgﬂ@NHNHamlzngglmsy)mmpp.ynﬂm 4r I ) huQovasatiiyldrdpenzad @
ggl4d t %ﬁipon %‘Er sogz‘ﬁmato r‘{q3-methoxy-prop10ﬂyl)—ﬁmt@.lorometﬁyl%erizg{c a%x% mealyll bsterﬂ67l\@g, nth
10N-[ 6- ( BSOWnob)yncpY Eﬁijlfé 6 L) -Adtieostioring-therthifkfureort ot QA mib, 24-NHOBLA M -023 talgui na
zol i n-3- é»; &a ?33 %%P&%Hﬁu‘éﬁ for GP WT%Ql'e‘a’Ltt{o fn re wa oncentrated and the residue

2- am no- ro- pyran-2 - propy TErt [ Uor omet hyl - benzoi c
acid met Hyd taken in EtOAc and washed with water e aqueous phasewas extracted with EtOAc (3X), all

5| li cad gel

organic phases are combined, washed with brine and dried (Na,SO,) and the solvent was evaporated to

15  drynecss yielding the title compound (194 mg, 94%) as a white powder, mp 186 — 191°C.

N-[6-(1-Hydroxy-3-methoxy-propyl) -2,4—dioxo-7-trifluorométhyl- 1,4-dihydro-2H-quinazolin-3-y1]-
methanesulfonamide
o] OH
L0 L0
o J\ - \'S-.___ ~o J\ - \S

F o}
o N
H

F F
F

20 A solution of N-{6-(3-methoxy-propionyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-
methanesulfonamide (118 mg, 0.288 mmol) in MeOH (3 mL) at r.t. was treated with NaBH, (77 mg, 2.03
mmol), added portionwise over a period of 3 h. After disappearance of the starting material, the reaction
mixture was acidified with 2M aq HCI and diluted with water. The aqueous phase was extraeted with
EtOAc (2X), the orpanic phases were combined, washed with brine and dried (Na,S0,) and evaporated.

25  The white powder obtained was purified by MPLC (RP-CI18 column (particle size 5 — 21 pM) with
CH;CN / water 1:2. The fraetions confaining the produet were eombined, the acetonitrile is dishlled off
and the residual water phase was extracted with EtOAc. The organie phase was washed with brine and
dried (Na,SQ4) and the solvent was removed in vacuo 1o provide the title compound (112 mg, 94%) as a
white powder, mp 180 — 184°C. 'H-NMR. (DMSO-d6, 400 MHz): 11.80 (br s, 1H), 10.35 (br s, 1H), 8.33

30 (s, IH), 745 (s, 1H), 5.65 (d, J = 6 Hz, 1H), 4.98 — 4.92 (m, 1H), 3.60 — 3.52 (m, 1H), 3.42 - 3.35 (m,
1H), 3.20 (s, 3H), 3.15 (s, 3H), 1.86 — 1.67 (m, ZH).



ester (1.00 g, 2.77 mmol) in Tiff (10 nL) was treated with (CC130)2C0 (279
ng, 0.94 mmol) and the m xture was stirred at r.t. for 15 nmm under
nitrogen. To this solution was added dropwi se Et3N (0.39 inL, 2.77 muol)
and the mwd g 1wds further diluted wth THE (20 m, ), péfepmbdduBss1f Or
another 3 h at r.t. The mixture was thefftreated W|th CH3802NHNH2 (305 nmg,
2.77 mol) and stirred for 16 h at r.t. Aqueous 20 sodi um hydroxide (1M 10
inL, 10 mmol) was subsequently added and the solution was stirred for 3 h
at r.t. BR&Omethol eedvfis teedpliivfinperamplel, uatysrashiewivy doted il the examgle: d (4N) unti |
pH = 3-4 n r 4t he
organi c ‘Sﬁggg““a % v“v%éig%rﬁg?]ége&v%gﬁ]%me%-?@ndlﬁ%/%ﬁmmﬁle VZCP éﬁéﬁtf?gf}é&
sodi um sUMEiSd 52 fisteaeredh EmdzaedHdemesteamettt (BRI a 60 ol loof ngectitri Yabre gud 4 Waters

obt ai ed t ﬂm”"? Lk 0 i on
was f?l te E’eltgﬁg; ?tﬁgﬁﬁﬁn Was‘L”%T[l %glggqlﬁltsf‘togoﬁfp% Aacﬁtgmﬁﬂé%?lgﬁ’

in THF ah@S%rﬁFé sdblipvisof b iz SPaCE@Y  hio hming frew $sto RYBr&bRNoEP GachIm(JAI\/p
The m Xt Yol MASNC OTLL AL Bl IWRs MBCHE Ruih O KtehBorP il &6 v?e?é &ééordé!&"fo? RvRS
recrystalized in EtOAc. This solid was then purified by ft

chr omat off2A9HYs( si | i ca gel 60, hexanesfEtO0Ac 2:1) to pr OVI de
N‘ [ 6- ( 3- hyrdaiMes B CRY Y HFLC analyses were performed usmg the following system and method

0X rifluaro dro li n- 3- esul j.onam
Cte 1400CH bk ol 4% AglenC A rmrtes b Bem LI Jncedios tapy CUBE G R Snt &
382 [ Mrit] &1 x136nNVR 5 (MRt dbs50 ¢0BloHZY uB’Qﬁl Qvﬂobﬁls Phakkd) A: \?até?ﬁ- QW&hﬁmnﬂmﬁO
(EQ]amjillé) %?ate4+80 8&‘} forr‘[m?c aci% ]% acétomtn? -E' 8 05; fonmc a@ﬂ'ﬂ Gra% 1)1t 0io 10 %(Bmm 9rr|I:i%)1 min
NAG- ( 1- Hytdi00%%\B, Backed 100%yA,BSrmip yelgquitipdetioh @X06%AL ri f | uot onet hyl - 1, 4- di hydr o- 2H
qui nazol i n-3-yl | - met hanesul f onam de
2- Am no- 5- ( 3- net hoxy-prop-1-ynyl)-4-trifl uoronethyl-benzoic acid nethyl
est ell5 WExaGW627:08HYIrli@ oyl A0 6thPOIRBir agol-44sb4-dickoh 4 ¢libydfo-2H-
2-am no- gmhggﬁn_giﬁrﬁlgthmgmgﬂmg benzoic acid nethyl ester (3.0 g, 8.69
mmol ) and Et 3N 2] in dry dioxane (22 nl) vvas purged wi th argon during
15 mn. (Ph3P) 2PdC12 (305 nq 0.435 nmmol ), Cul and
3- net hox% Ve Pkufz’etaméﬂy 28 Wﬂlﬁﬁqyuiﬂefwéh%%@wgaﬁaﬂqnwéwﬁ%étbﬁ#og Wids 5
heat ed tB“’IB"Se cpqsing Sehe PP ingRrasedyso| | ng, the reaction mixture was
filtered gnd the filtrate I{jlluted wi th Et OAc, washed with water and brine
and drieq ) 2S5U4) ., Evap \'a rotff the vol ati | es gave a residue which was
puri 2¢ ed l\/PLC(siIica , cyclohexane/ EtOAc 4:1) to yield the title
compound_ (1.9 as a bheige ]9[5 107 - 111C. .
102- Ani n8°55<(h§10ﬁ=ef %selgromaamedﬁﬁf% A‘—’-teﬂw)u% iy 1at g8 iz Brcadded B (1A

ester TaLAl.60 MheAesOl.2 equiv). The mixture was stirred for 15 min prior to the addition of a solution of

2- am no- 5- uor V. n cid I
2 O g ARG R A B BTSN BT Bl

sol ug$ onthefnixaod imastihsnudlfoivekto f€ck r.vpved 20 hini andl wadlstid4d onenilight atftlos ﬂemp&durbthi:O% aq
HC1- sol utl 7 o Qon ated 15 to
75 C for™ ?""l(vg)gcpoQﬁegﬁ(yt %er‘@? t erce?iha ove%?ﬁ“geéc vﬁt\l}alﬂp%}r‘a:llﬁ %ero]/g c%%ﬁscg trate
gave a yednib@mdmashw&wamgdwwxwdbyd ®RLSO:). ERRe@ R orcin varm afddying cI e size
5-21p v taining the product were
conbi netltl4 ff%%ﬁg%lé%ﬁ'@@%)ghﬁgﬂ?sg«%?ﬁ%{jﬁg@éﬂﬁg}%ﬁﬁe resi dual water phase
was ext r degiead gt Weteragyeles 14He HPgbHfPd 6ffHase was washed with brine and dried
(Na2g94) and the solvent was renoved in vactto to provide the title

conpou ndZ-Q-Q'giﬂcﬁtztrﬂLuor:bﬁl%ﬁiylaﬁ(Zﬂnéﬂg‘l-Qﬁ -pPRYEIsLy) Mzcﬁogacrd Rkl estdR 20( FT&

m croscope i n trgansm ssi on) %6 Fn, 1674s cni

2- | socyanatg-4: 5Tet hoxy- pr opi 1) 4-

ester | —

F
- NH,
F

r|quoronethyI benzoi c acid net hyl

2-Amino-3-iodo-4-trifluoromethyl-benzoic acid methyl ester {7 g, 20.29 mmol) and 1-methyl-5-

tributylstanmanyl-1H-pyrazole (9.03 g, 1.2 equiv) were weighed in air and added in a flame-dried flask.
35  Bis(triphenylphosphine)palladium (IT) dichloride (2.18 g, 0.15 equiv) and dioxane (100 mL}) were added

and the mixture was stirred for 18 h at 100 °C. The mixture was evaporated to dryness. The crude product



In a dried flask purged with argon, a solution of
2- am no- 5- ( 3- net hoxy- propi onyl)-4-trifl uoronethyl 25benzoi ¢ aci d net hyl
ester (154 ng, 0.504 mmol) in dry toluene (4.7 nL) was cooled to O C and

treated diapwesgsydith a sol ution of phosgene in tol uengck@Bisd9silt) . A
sl ow stream of phosgene was WD 2006/ t#8591- 87 - PCT/ EP2006/ 003251

i ntroduced an cti ure eated t | ux r 2 h Argon was
bl own t h‘F’?ﬁP@)‘H eh)? %{) a%g'fag%}' %ﬁxaréeﬁ\g'@%ga‘ 2k x\El‘réerﬁ’;iJ4 @EL“ Fir?‘i“jeg Bt teavi ng t he
title conifloarmethll &8 2nmpthy LD MYraad-3-ah-bendoie amésnedwée,stes(#fﬁ‘ g, 6% ndslay opogessofidr t he

next ste 1- 8.20 (s, 1H), 7.45 (s, 111), 4.00 (s,
@Sﬁﬁ”zﬁgﬁgﬁgﬂ%@?h@% (s, 3H), 3.10 (t, J = 8 Hz, 2H). 5
N46 (3 Met hoxy- propi onyl) - 2, 4-di oxo-7-trifl uoronethyl -1, 4 di hydr o- 2H qui naz
ol i n-B- yMjlZ- Tnﬂ@qqm@dﬂﬁf(%ﬂawld?é{w%l IvDar- @xoéb%@byzKHNi{qwnemn-ﬁ@l] 0. 555
mol ) |nquFPe{u1f0'itﬁHl1dﬂ) was sl owy added dropwise to a 10 sol ution of
2-1socyanat 0- 5- ( 3- met hoxy- propi onyl)-4-trifl uoronethyl-benzoic acid nethyl
' 0(505 nmol ) |nl\/yTHF(26n1_) After stirring the m xture
5. n, ag NaOH (1 0.53 H’Jl_)l_wvas added and stirring was
continued fo n191 The reagtio NvﬁJSSConcentrat ed and the residue
T EfOAm,and washed w t ,l'[\he @queous phasewas extracted
with Et0AE K 3X), al or gani ¢ phas ﬁonﬁ?i ned, washed with brine and
dried (Na2SO4) and the sol vent was Tevapor at ed to 15dryness i el di ng the
title cofrpdied-riberomehyloAdmetyl-ZHRRRT% 3\/9& g megly ] estef gy, 15.4 mmol) in
N- [ 64 1- blgBlir (@it PandEELNOX0.7 BILOPYILIV), Zcehd)z@@@ g g,torssfelqm)rmaadaa lpodiorftvistl Tiyedr 0- 2
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Example 28: N-[6-(1-Methyl-1H-{1,2,3]triazol-4-yl)-2 ,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-

25  guinazolin-3-yl]-methanesulfonamide

2-Amino-4-trifluoromethyl-5-trimethylsilanylethynyl-benzoic acid methyl ester
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F

To a solution of 2-amino-5-iodo-4-trifluoromethyl-benzoic acid methyl ester (2.0 g, 5.80 mmol) in DCM
30 (60 mL) were added Et;N (10 mL), trimethylsily] ethynyl (1.2 mL, 1.5 equiv), ClLPd(PPhg); (391 mg, 0.1
equiv) and Cul (112 mg, 0.1 equiv).. The resulting mixture was stirred for 2 h at r.t. The solution was
concentrated in vacuo to afford a brown oil. The crude product was purified by flash chromatography
(hexanes to EtOAc / hexanes (25:75)) to provide 2-amino-4-triflucromethyl-5-trimethylsilanylethynyl-
benzoic acid methy] ester (1.65 g, 90%) as an orange solid. (ESI-MS: m/z 357.4 [M+H]", rt 6.77 min).
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HAtion in vakua_ an (kng afforded a yellowoil (9.1 Qg)
wi t hout Turther I c ion. (Yogi and coll. Heterocycles
, 164:1646.) 30
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di oxane gojfgg 'ﬁl‘e)nﬁxge%agl%gu?% with water and then exiracted with AcOEt. The organic phase was dried
(Na,80,) and concentrated in vacuo to afford 2-amino-4-trfluoromethyl-5-(1-tomethylsilanylmethyl-1H-

[1,2,3)triazol-4-y]}-benzoic aeid methyl ester (420 mg, 91%) as a brown pasty solid which was used in the
20  next step without further purification. (ESI-MS: m/z 415.6 [M+CH,CN+H]", rt 5.80 min).

2-Amino-5-(1-methyl-1H-[1,2,3 triazol-4-yl)}-4-trifluoromethyl-benzoic acid methyl ester
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2-Amino-4-trifluoromethyl-5-( 1 -trimethylsilanylmethyl-1H-[ 1,2,3 ] triazol-4-y]}-benzoic acid methyl ester
25 (420 mg, 1.12 mmol) was dissolved in THF (10 mL)}. After addition of a solution of TBAF in THF (1M,

2.25 mL, 2 equiv), the mixture was stirred at 1.t. for 30 min. The solvent was removed in vacuo and the

residue was taken in AcOEt. The organic phase was washed with water, dried (Na2S04) and concentrated

in vacuo to give a brown oil. The crude product was purified by flash chromatography (EtOAc/hexanes

{1:9) to EtOAc/ hexanes (6:4)) to yield 2-amino-5-(1-methyl-1H-[1,2,3]tnazol-4-y)-4-trifluoromethyl-
30  benzoic acid methyl ester (240 mg, 71%) as a yellow solid. (BSI-MS: m/z 301.3 [M+H]", rt 4.62 min).



and the m xture was stirred for 18 h at 100 C. The m xture was evapor at ed
to dryness. The crude product WO 20061108591- 89 -PCT1EP2006/ 003251 was
purified by flash chromatography (hexanes to EtOAc / hexanes (4:6)) to
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(CClSO)ZCD “(’ .85 equiv) was=iadded gortionwi se. The m xture was
stirred at™ ,,---F- n vacuo to dryness. The
resul ting pest I ssolved in THEJ(6] nf) and CH3SO2NHNH2 (2.02 g, 1.2
equiv) was adye m xture was et Sfor 1 h, An aqueous NaCH
solution (1N, F15. 4 nm., 1 equivV) W§SFaddegU\a e mxture was stirred for 1
h at r.t. The m xture was then poured i fMto%ater and the aqueous phase was
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soni cat eehcumto[émﬂdamilﬂehemﬁ@ﬁdu(%ﬂ g, 7r5e8 iapar dt-ehiwaslid. (ETMP ch0f56.5 @v[dHHrnt ed
in v%o Fenf)ford 20the title corrpound (3.0 g, 489 as an off-white solid.
(ESI Tnl'z7404. 3 [11v1+Hr rt 420 mn). 'H WIt (DVBO d6, 400 MHz)
11.7 (s, 113), 10.45 (s, 1H), 8.0 (s, 1H), 7.70 (s, 111), 7.55 (s, 111),
6.35 (s, Nj[Qﬁg-Meglthj—I-(]SZ 3]3}4;01—43(1)22)4 é@xo-@moromethyl 1 ﬁlhyﬁgtp gHggmazohn&—yl]—

N46- 01- weth@qesu}_fmawdez 31triazol -4-y1)-2, 4-di oxo-7-trifluorometltyl-1,4-dihy
dr o- 2H25qui nazol i n- 3-yl | - met hanesul f onani de

2- A no- 4- &Y frret hy1-5-tri ne¥hyl sil & ylhe ynyI benzoi ¢ acid mnet hyl
ester 0 Si 0 | <12KH2 T a solw AN-g—
2-am no-5-i eda i i l'uoronet hyl - ben a¢i donet hyl ester (2.0 g, 5.80

mrol ) in DOMWBO(60 ) were added B 3 D M), trimethylsilyl ethynyl (1.2
nm., 455 equi \/‘5 G 2Pd(EPh3) 2 (391 mg, O.
2-(4-Chloro-phenoxycarbonylamino)-5-(1-methyl-1H-[1,2,3]triazol-4-yl)-4-trifluoromethyl-benzoic acid
methyl ester (260 g, 0.57 mmol) was dissolved in dioxane (15 mL). After addition of #-Pr,NEt (294 pL,
3 equiv) and CH,SO,NHNH, (126 mg, 2 equiv), the solution was stirred for 2 h at 100 °C. The solvent
20  was removed in vacuo and the crude product was dried in vacuo for 2 h. DCM (5 mL) was then added
and, after sonication, the solution was put in the freezer for 16 h. The resulting solid was filtered off,
washed with DCM and dried to afford N-[6-(1-methyl-1H-[1,2,3]triazol-4-y1)-2,4-dioxo-7-
trifluoromethyi-1,4-dihydro-2H-quinazolin-3-yl]-methanesulfonamide (180 mg, 78%) as an off-white
solid. (ESI-MS: m/z 446.5 [M+CH;CN+H]", t 3.71 min). "H-NMR (DMSO-d;;, 400 MHz) 8.33 (s, 1H),
25  8.28 (s, 1H), 7.64 (s, 1H), 4.13 (s, 3H), 3.16 (s, 3H).

Example 29: N-[6-(5-Methyl-2H-pyrazol-3-yl)-2.4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-

quinazolin-3-yl]-methanesulfonamide
30  Synthesis of 3-Methyl-5-tributylstannanyl-1-(2-trimethylsilanylmethoxy-ethyl)-1H-pyrazole

3-Methyl-1-(2-trimethylsilanylimethoxy-ethyl)-1H-pyrazole and 5-Methyl-1-(2-trimethylsilanylmethoxy-
ethyl)-1H-pyrazole



equiv) and Cull (112 ng, 0.1 equiv).. The resulting m xture was stirred for
2 hat rt. The solution was concentrated in vacua to afford a brown oil.
The crude product was purified by flash chromatography (hexanes to EtOAc /

hexanes (3750;@)3/)108‘%91 provi de PCT/EP2006/003251
2- am no- tr| fl'uoromet hy1-5-tri met hyl si%mnyl et hynyl benzoi ¢ acid net hyl

ester (1 65 g, 90% as an orange solid. (ESI-Ms:.nz/z 357.4 [W1], it 6.77

mn). 06/ 108591 EP2006/ 003251 - 190 -
2- Ami no- 5 e nylA._trl %en oI aebd gpthyl ester | 0 To a
solution o am no 4- | f uor onet hy Nrret hyI Si aanyl et hynyl - benzoi c acid

nmet hyl ester (1.65 g, 23 rnm)IP in THF (20 nL) was added a sol ution of
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rt 5.60 hﬂxﬂr)cs (25/75)) to provide a mixture of 3-methyl-1-(2-trimethylsilanylmethoxy-ethyl)-1H-pyrazole and
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2- ani®o- Bme:tﬁ@lrﬁ?yliﬂﬁtrrlitﬁﬂwh%n@sw}-benzoi c acid nethyl ester (300 ng, 1.23
nmmol) in 15 t-BuOH/ H20 (1/1, 10 nL) were added portions of sodium ascorbate

(3 X 80 meth vR5 -4 Sibnh ¥1><1 i %/l@mﬂylh{eihﬁﬁléwl)siﬁ Yh@side (3 X 240 ng, 3 X

1.5 equiy) every 0.5 d. resu ing mxture was stirred at r.t. for 2 d.
The m xt upenwas d,LHMed ter and then sxiract eg\gjth AcCet. The
organic p ansimep—neem red TR valtlio to afford

2- am no- 4- trlfluoronethyl 5-(1- trlmathyIS|Ian Irrethyl 1H 1, 2, 3] triazol -4-yl
)-benzoic acid nethyl ester (420 ng, 91% as East SO|Id whi ch was
used in ThesPgitagentdniaga (il prgwe of tmeterl- ﬁff“i“?tl‘ld%lﬂil)d‘ﬁet ¢esthyNgH-pyrazgle ands | 6

[ MG CNslallethy1-1 tz-t%m%@l di%'lmeﬂloxy-ethyl) lH-pyra.zole (1.5 g, 7.06 mmol) in THF (20 mL) at -78 °C
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°C. The mixture was then stirred 30 min at -78 °C prior to the addition of iributyltin chloride (1.9 mL, 1
equiv) (the temperature was maintained below -70 °C). The mixture was stirred at ~78 °C for 30 min and
for 2 h atr.t. Hexanes was added to the mixture and the insoluble material was removed by filtration.

20  Concentration of the solution iz vacuo gave a colorless syrup. The crude product was purified by flash
chromatography (hexanes to EtOAc / hexanes (20/80)) to provide 3-methyl-5-tributylstannanyl-1-(2-
trimethylsilanylmethoxy-ethyl)-1H-pyrazole (847 mg, 24%) as a colorless syrup. (TLC rf 0.33 in EtOAc /
hexanes 5:95),

25  2-Amino-5-[5-methyl-2-(2-trimethylsilanylmethoxy-ethyl)-2H-pyrazol-3-yl}-4-trifluoromethyl-benzoic
acid methyl ester
V%
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2-Amino-5-iodo-4-trifluoromethyl-benzoic acid methyl ester (583 mg, 1.69 mmol) and 3-methyl-5-
tributylstannanyl-1-(2-irimethylsilanylmethoxy-ethyl)-1H-pyrazole (847 mg, 1 equiv) were weighed in air
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)-benzoic acid nethyl ester 25(420 ng, 1.12 nmol) was dissolved in THF (10
m.). After addition of a solution of TBAF in THF (1M 2.25 niL,” 2 equi V),
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(260 ny, 71.5%gds an off-white solid. (ESI-MSs: nt/z 455.5 [ M11]., rt
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2- (4- Chl or gt-phenoxycar bonyl ami no) - §\|( - et hyl 1H41, 2, 3] triazol -4-yl1)-4-trif
| uor onet hy eNzQi 2 gzld met hyl el (260 ng 0. 57 rrrml) was di ssolved in
di oxane (15_nL Aftér additi-on of ¥ % p.L, 3 equiv) and

CH2S02/ 41124 NG, N, 2 equiv), Ht,k yavas stirred for 2 h at 100
C. The solvernt 20 was renoved in v 0 anddt he crude product was dried in
vacuf for 2 It DCM (5 nL) was then added and, after sonication, the
sol uti onTmhpmh of mli‘mesi[fr methelr2- tz;ﬁmﬂ:ﬁylhuan}ihﬁthbgsuhﬁl) Hg-pﬁ@;toll-ﬁl-yms filtered
of f, %E Jf %Cl\/l (g
N 1 6 (1- %P%rowe yi L agf e Ihgﬁes}er &Aﬁ% Tbg 99 41111801())111 DC?M (10 mL) cortaining Et;N (0.55
trifl uormhe‘terqyiV} wasz}addthSZGhGh'zCD(M?qug,ﬁémhv)rpo@wyWEnﬂﬂlham@meHm det. &80
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1H), 1&1 1@1—1;(3@11 y(1 O%mg,gl qagiv) gaspadded. After stirTing the rmxture atr.t. for 1 h, an aqueous
solution of NaOH (1N, 1 ml., 1 equiv) was added. The mixfure was stirred for 2 h at r.t. Then, the mixture
was poured into water and the aqueous phase was extracted with AcOEt (3 times). The organic phases
were combined, dried (Na,SO,) and concentrated in vacuo to afford a crude solid. The crude product was
purified by flash chromatography (hexanes to EtOAc / hexanes (3:1)) to provide N-{6-[5-methyl-2-(2-
20 trimethylsilanylmethoxy-ethyl)-2H-pyrazol-3-yl]-2,4-dioxo-7-influoromethyl-1,4-dihydro-2H-
quinazolin-3-yl} -methanesulfonamide (140 mg, 26%) as a yellow paste. (ESI-MS: m/z 534.6 [M+H]", rt
5.69 min).

N-{6-(5-Methyl-2H-pyrazol-3-yl)-2,4-dioxo-7 -trifluoromethyl-1,4-dihydro-2H-quinazolin-3-y1]-
25  methanesulfonamide
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concentrated_in vacuo. crude product was purif

chr omat ofP5hF fupemstids! 4 %hm%ﬂ}““??@k‘é?ﬁ"é g- %%P"FB‘)@“WB‘C }5?90'% a@@aasr‘ﬁwt&r e of
S ot hyl St et o ‘SHWC““““”’?@?““"” e e PIMPUR S
(5.32 )g; “%%é/a% %é’ @é&ﬁbﬁﬁ«?@?ﬁ’g%}%?l%{’jg ﬁﬁ@??ﬁ% OAc / hexanes 1:4)

3- Met hyl - 5 tributyl stannanyl-1-(2-trimethylsilanyl methoxy-ethyl)-1H pyrazol

e SaJ&?] ,.&le MG 6 ngrgﬁn}tﬁkﬂ%gr s 31 eﬂ,‘&‘fn;&.iv?nﬂn#oér% thylol ddiydro-2H-

5 met hyI qmn(@hnﬁwﬂ'etlﬁwnsslﬂlfamdllﬂet hoxy ethyl)-1H pyrazole (1.5 g, 7.06 mmmol)
in TTEF (20 nL) at -78C was added dropvm' se n-BuLi (1.6Min hexanes, 4.4 ni,

1 equi V) siMielis okER Bk Mﬂ&bﬁ@%ﬁ{aﬂﬂ bew -70 C The mi xture was then
stirred 30 mn at -78 é priofr to the addition of tributyltin chloride (1.9

nL, 15 equBNimétt18 HUBFIREE Alt BIISImbRS1- TR bl GBI, B Ald@ndel, S. MNE O Xhethe Was
stirred ag72;37@)Q16020)30 nmm and for 2 h at r.t. Hexanes was added to the

m xture and the insoluble naterial was renoved by filtration.
20Concentration of the solution in yacua gave |a col orl ess syrup. The crude
pr oduct wr% purlhﬁ Mg/ flash chro graphya&; anes to Et 0OAc / hexanes
(20/80)) "t oMy bvi “methyT-5%trib 'Hst ahn 1-(2-

trimet hyl sil anyl rret hexy- et hyl ) - 1H pyrazol e (847 ny, 24% as a colorl ess
syrup. (We®yhydrgrig3a.2hmEt 9aumgl) veseddrddo F:Ag%methoxy-2-butanonc (10.63 mL, 80 mmol)

252- Agn nwéf&e‘épﬂgthlaxémpzm&?eﬂefomtuaxh&ahé Mrmmi% ﬁwm 16 B ¥ RAQle wis V1] - 4-
trifluoronethyl-benzoic acid nethyl ester 06/ 108591PCT/ EP2006/ 003251
poured in ag HCI (6N, 16 mL, 1.2 equiv) with stirring, The MeOH was removed ir vacuo and then 50%

aqueous NaOH was added until the pH was basic. The mixture was extracted with diethyl ether (3 times).

The organic phases were combined, dried (Na,SQ0,) and concentrated in vacuo to afford a mixture of 1,3-

dimethyl-1H-pyrazole and 1,5-dimethyl-1H-pyrazole (4:1 NMR ratio} (7.32 g, 95%) as a yellow syrup
25  which was used in the ncxt step without further purification.

1,3-Dimethyl-5-tributylstannanyl-1H-pyrazole

=N =N
' —
The - QLNP' - tr‘N\

SnBu,
To a solution of LD A, (prepared from diisopropylamine (3.6 mL, 1.1 equiv) and n-BuLi (1.6M in hexanes,

30 143 ml, 1.1 equiv) in THF (80 mL) at -78 °C was added dropwise a solution containing a 1:1 mixture of
1,3-dimethyl-1H-pyrazole and 1,5-dimethyl-1H-pyrazole (2 g, 1 equiv) in THF (5 mL) with keeping the

temperature below -70 °C, At the end of the addition, the mixture was stirred for 30 min at -78 °C before
addition of tributyltin chloride (6.16 mL, 1.1 equiv) with keeping the temperature below -70 °C. The
mixture was then stirred at -78 °C for 30 min and at r.t. for 2 h. The mixture was poured into water and
35  then extracted with AcOEt ( 3 times). The organic phases were combined, dried (Na,80,) and
eoncentrated in vacuo to give a vellow paste. The crude product was purified by flash chromatography



- 93 - and added to a flane-dried fl ask.
Bi st ri phenyl phosphi nedi chl oropal | adium (119 ng, 0.1 equiv) was added.
D oxane (15 nL) was added and the mixture was stirred for 18 h at 90C. The

m Xt ure Wegp avanrRiat ed to dryness. The crude product waSrpmbdcioned: by fl ash
chr omat ogr aphy (hexanes to Et OAc / hex&es (1:4)) to furnish

2-am no- [ S- net 2-tr] t hyl si.l.a tho -eth ra y9- 4-
Strifl uo&% ?%?/Ey%ﬁfg’f%e 4J ?) 1% L3 cg%‘étgq(sﬂfi‘ %@%/olﬁ é"l%/gcqscﬁm past e
( ESI - M5: 36 )us 4 36lortesq dyirib- (]FL@,rf046 lﬁEan‘IhB&anes 20:80).

N- 1645- Met hy1- 2- (2-tri met hyl si | anyl nmet hoxy- et hyl ) - 2H pyrazol - 3-y11- 2, 4- di ox

0-7-tri f%@%ﬁqﬂé@ PP SRR Bk Mt aggoul fonam de 1

1/ (0 N utio

2- am no- 5-y[ 5- 1-242- tr| rreth | 1 Nanyl hoxy- et hyl )-211- pyrazol - 3-y1] - 4-
trifluorome -b nzoic acid neth 426 nmg, 0.99 nmol) in DCM (10
m.) cont &l N (0.55 nmL, 4 equiv s added (CC130)2C0 (147 ng, 0.5

equi v) pﬁrﬁionvvi se. The m xture stirréfzat r.t. for 2 h and then
concefitrated in vactto to dryness. The resultjng paste was di ssolved in THF
(10 nl) AmixuSCPESYRAF-PRIG->att- W&uorgm@bwbeqzomgld&H@ébFsteAQItOeﬁs 28mmal} b t he
m xture @ﬁnethm.s-i‘rmw&taimanﬁnﬂqgmgug ﬁIOl ElEciLﬁ)J) aﬁkf bléﬂaﬂénﬁlbrmsphineaﬁbhlor&p&%w) was
added. T mxttj S stlrridfor \&h the m xture was poured
into wat A B EaRe (GhEE L aRgRT Iéd"taéﬁo th AcOEt (3 times). The

organic Bhﬁ@ﬁ@ykpﬁcﬁsﬁhmrcmoﬂ:@ﬁuadﬂm (eteduNg Bﬁﬂda)atharpdnma RERE §tmaﬂ_s,rle:ténvamw @cuo to
2];]]; glrir(g t geq?l{v gﬁeere(saﬁ(!led and tE u%% SP 1}1%;?6]54 hV\a@§? 8-}1 i‘klf L& ureb \¥as elt.féit orated to dryness.

exanes exanes
N-{ 645- rr"élueh}yl.ﬂe PrpAuct was punﬂed by flash chromatography (hexanes to EtOAc / hexanes (1 1)) to provide

20t ri met hyl s, '53(%1(1{11&&1%1@2&4 ?ﬁ?&i'ﬁﬂ)%ﬁ%&@&&hyﬁe%fk a&d%e%f’e&ﬁr (%Siﬁlhf'ﬂZh)/?EmOrrEt h
-1, 4-di hydro-2 Sﬁ,gllnazo é] - met hanesul f onam d

yeI | ow p& @WPG%KE S: AP 145 3B [ ALf midt 5. 69 nin).
N46- ( 5- Met hyl - 2H pyrazol - 3-y1) -2, 4-di oxo-7-trifluoromethyl-1, 4-di hydro-21-1

- QUi MR Z ONLi[6 B5-plhaB 1 NBHRARRSUINEON&B I irikhi0@me = 1 4-dihydro-2H-quinazolin-3-yl}-

methanesulfonamide

N-—N -
W~
/ N
/
0

To a solution of 2-amino-5-(2,5-dimethyl-2H- yrazol-B -y)4-triflucromethyl-benzoic acid methyl ester
(610 mg, 1.95 mmol) in DCM (20 mL) containing Et;N (1.1 mL, 4 equiv) was added (CCl30),CO (294
20 g, 0.5 equiv) portionwise. The mixture was stirred at r.t. for 2 h and was the solvent was removed in
vacuo. The resulting paste was dissolved in THF (20 mi) and CH;SO,INHNH; (214 mg, 1 equiv) was
added. The mixture was stirred at r.t. for 1 h and an aqueous solution of NaOH (IN,1.95 mL, 1 equiv)
was added. The mixture was stirred atr.t. for 2 h. The mixture was then poured into water and the
aqueous phase was exiracted with AcOEt. The aqueous layer was acidified to pH 3 by addition of 2N aq
25  HCl and then extracted with AcOEt. The organic phases were combined, dried (Na;SQ,) and concentrated
in vacuo to afford a brown syrup. The crude product was purified by flash chromatography (EtOAc /
hexanes (25:75) to EtOAc) to fumnish N-[6-(2,5-dimethy!-2H-pyrazol-3-y1)-2,4-dioxo-7-trifluoromethyl-
1,4-dihydro-2H-quinazolin-3-yl]-methanesulfonamide (213 mg, 26%) as a white powder. (ESI-MS: m/z
418.4 [M+H]", 1t4.30 min). "H-NMR (DMSO-ds, 400 MHz) 12.1 (s, 1H), 10.38 (s, 1H), 7.91 (s, 1H),
30 7.64 (s, 1H), 6.08 (5, 1H), 3.47 (s, 3H), 3.16 (5, 3H), 2.17 (s, 3H).

Ixample 31: N-[6-(1-methyl-1H-pyrazol-4-ylI)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2 H -
quinazolin-3-yl]-methanesulfonamide

2-Amino-5-(1-methyl-15 -pyrazol-4-yl)-4-trifluoromethyl-benzoic acid methyl ester



WO 2006/ 108591PCT/ EP2006/ 003251 - 94 - To a solution of

N- (645-nmet hyl -2-(2-tri nmet hyl si | anyl met hoxy-et hyl ) -2H pyrazol - 3-y1] - 2, 4- di ox

0-7- trifluoronethyl-1, 4-di hydro-211-qui nazol i n-3-yl}-net hanesul f onam de
(140 ny, in dioxane (5 nL.) was added a soI I in
Et011 (Iquéqmgﬁﬁgb% equiv). The soluties-was stirred a?&@@”%@F%?S4 h. The

sol vent was renoved in vacua and the resulting paste was sonicated in 5 nL

of DCM The solid 5was filtered off, washed with DCM and dried in vacua to

afford N 6-(5- rreth - 2H pyrazol -3y 1) - 2, 4-
di oxo-7-trf hyl - 1, 4- di hydr 8= %450l i n- 3-yl | - met hanesul f onani de
(59 ng 569 a white solla (ESI- 13*445.4 [ MMCH3CNHH], rt 4. 16

nin) . FEE NVR WbVBO- d6, 400 MHz) 2.0 (sV=1H), 10.36 (s, 1H), 8.13 (s,
éH) 7 622 K\.éuno]s%éw @rﬂ%&o&&hyl%'égzow%maﬁleﬁ@l’ eséll(:hb() mg 028?7 DG.rﬁol) a%&jt)metliljpgxarrpl e

N- [ 6- (2, S4Bttty RLpFdipxaorckng- IS pyragolp (51 et H pquiid ok (30 me. 23 di hydr o
- 2] Bl - quighZ odd ﬁprﬁnyibﬂos;mafef@mﬁ@ ulzfeqmaamf:é@wesma 51 fhd Qlded i in flame-dried flask.

13d|rreth trlbut nnan 1-11 1-1H- razole+
1, 5- u%ﬁi%/é iwlﬁk??aa% arile a d} ﬁgquu“' %@@Pg hsﬂr?&wa clogd § P oo
1972 37(12i)3xan2(iﬁn133)&)5 acN,edMBjtﬂ\hlxthre \&sMﬂfeh)fd)rhWﬂll’(’H]ZC BéhtroY atdh m.’rheﬁﬁalmmaé was

added to plng t he

t enper at uffle i% WIH%{ bﬁe’(ﬁheﬁlh? "éasv%a Ofafeg irte es% The ‘imateip ol§i "I6%h. The

m xt ure vmlsﬁpthyrceumn nhagatbgraihy (Glida g&l@&rﬁ_OA@_/thamequ(?’vt? 1/\3/) tp Igivs 24amiriorfy(l- The
I\/EOH V\B.S . 0 0 S he pH
vas bagt oPANTIREARLI6 AN ekl SRHAANR ST ARoP AR LI

or garic rﬁﬁé@&”‘fﬁo@[@b}%iméﬁ”ml ed (Na2SO4) and concentrat ed in vacua to
afford a m xture of 1,3- dinethyl-1H pyrazole and 1,5-dirnethyl-1H pyrazole

(4:1 NVR Z@tdHro ﬁﬂm&%sﬁbon?ﬁ%noﬁi(ﬁnﬁtﬁ}lll@ﬂvpﬁ)ﬁoﬂl@—ygwﬂﬁd?orﬂ@@l-‘ﬁ&ﬁ@ﬁc hdid t he
next stepnsthyt bt further purification.

1, 3-Di met Ryl -5-fri butyl stannanyl- 1H pyrazole SnBu3 To a solution of LDA
(pr epared ¥ jom di i sopropyl am ne (?&r 6 mL, 1.1 equiv) and n-BuLi (1.6Min
hexanes, N\\l//u\j\co ,Me \

Ny Co,Me

F.,C NH, o NH
3

)\O

o

Cl
15

4-Chlorophenyl-chloroformate (155 pl., 2 equiv) was added to a solution of 2-amino-5-(1-methyl-1 H -
pyrazol-4yl)-4-trifluoromethyl-benzoic acid metlyl ester (170 mg, 0.57 mrmol) in dicxane (1.1 mL). The
mixture was stirred for 1 h (TLC control) at 85 °C. The mixture was evaporated to dryness. The obtained
yellow sohid was used in the next step without further purification. (rt 6.48 min)

20
N-[6-(1-Methyl-1 H-pyrazol-4-y1)-2,4-dioxo-7-triflucromethyl-1,4-dihydro-2 £ -quinazolin-3-y1]-
methanesulfonamide

\N Y
N, | N“N\ T Ho
N CO,Me N R
L7 2N
—_— o)
F,C ji-l F,C N0
0% o
a1

I

25



3014.3 m, 1.1 equiv) in THE (80 nL) at -78 C was added dropw se a sol ution
containing a 1:1 mxture of 1,3-dinethyl-1H pyrazole and
1,5-di methyl-1Hpyrazole (2 g, 1 equiv) in THE (5 nL) wth keeping the

t enper at Ukg, Bgl/aiss 70 C. At the end of the addition, theryidossyas
stirred for 30 mmat -78 C before addi-o7en of tri butylltlfern ch§ orlﬁae (6.16

m., 1.1 equiv) with keeping the t.errggrature below -70 C. The m xture was
then sti FHSQHENHyg3Emedr* ORI IRRHER 63 1k, 2 epwy) weraddeadte 2 gelwion ob2{ths.

pour ed i fio PYRnGkycaBhyBRidfB-(PHbEACTHE b LAy 1RE Pituoford - BERskc acllitfen@f 9ani C
phases were conbined, dsled éNa@SiM% and concentrated in _vacua to give a
yel | ow ptef €24 meed-¢F marel) priirene (hWallh dhs mikere WAy skreddpr @Wr@h‘ﬁf’%’&f"éﬁ“r?& o
200|6/ 108'519:211nim?3hva92%61/aﬁgB)Zﬁi’nessQEetrL(dEIﬁ%&&ﬁﬁrasttﬁtuﬁ'&eﬁ/%gthggﬂﬁééagnéBC(aﬂ@hé0) ) to
yi e 1, 3-dijret hy1l-5-tri butyl st annanyl- 1H pyra 9 a

ot or esBrEb P e Pierd it AP R, B ARl Ty ey D R A 24 o

m xt ur e dioxt-Zirifuogmtgri dadihysisq-Sdhquidazblin-3-yilrortaesiifpharndn@d mg, 4284) ds metiny |
ester (1 Oraidud 3ty fH bﬁ%—_ - |§E)ﬁ|ﬁ I 1 | e

(1. 34, fo%d’e]cg]%%%\\d/? I%gwb[}ﬁ;%l J i’g%eny}'p osp%‘"i %dg IC ﬁgﬁgsgglﬁ'f%?‘ﬁm‘?% Pérgl 0.1
equi v) iH),ditdkahd)CG19 (#Bi).-was stirred for 18 h at 80C

Bi st ri phenyl phosphi nedi chl oropal | adi um (0.1 equiv) and another portion of
the stannyl derivative (0.4 10 equiv) were added and the m xture was

sti rtd Femonie3d Nyj6-Gdlethy-HpyRsok g b 2-Aiesxodvaiiypsomethyl-b4dilydes¥- The crude
product y@pazalin-Biyij2ekthcdulifasdmiahr omat ogr aphy (hexanes to Et0Ac / hexanes
(1:1)) to provide

ety P bpter sy M o B R S St iddo e RRRFERY ) S A% ekt i

5.12 mn). 15N[6 -(2,5-Dine thyf-®H pyrazol-3 -yl1)-2,4 -dioxo
-7-triflu @24e1, 4 -di hydro @t@f@@whi n-3 -y1]- met hanesul fonam de 0
CY- a. NH, 0 N To—a sotfution of

2- am no- &&( 2,°5- #fsret hy1- 2H pyrazdf:C3-y1)N4-t ri f | uor onet hyl - benzoi ¢ acid
methid ester (610 ng, 1.95 mml) in DCM (20 nin containing Et3N (1.1 nm., 4
equi v) wadmiddedd{-EEIBO)REMyiRBzbic acid methyl ester (400 mg, 1.16 mmol) and 1-methyl-2-

tributylstannanyl-1H-pyrrole (643 mg, 1.5 equiv) were weighed in air and added in a flame-dried flask.
[Bistriphenylphosphine]dichloropalladium (124.5 mg, 0.15 equiv) was added and the flask was closed by
a septutn. Dioxane (16 mL) was added and the mixture was stirred for T h (TLC control) at 100 °C. After

20 1 b, 1-methyt-2-tributylstannyl-1H-pyrrole (429 mg, 1 equiv) was added and the mixture was stirred for
35 h (TLC contyol) at 100 °C. The solvent was removed in vacuo, the residue was taken in DCM and
washed with a satul-'ated solution of NaHCQ,, water and brine. The organic phase was dried over Na,SQq
and evaporated to dryness. The crude product was purified by flash chromatography (hexanes to EtOAc /
hexanes (4:6)) to furnish 2-amino-5-(1-methyl-1H-pyrrol-2-yl)-4-irifluoromethyl-benzoic acid methyl

25  ester (50 mg, 14.5%) as a yellow oil. ESI-MS: im/z 299 [M+H]", rt 5.78 min.

2-(4-Chloro-phenoxycarbonylamino)-5-( 1-methyl-1 H-pyrrol-2-yl)-4-irifiucromethyl-benzoic acid methyl
esfer

e -
7 N 7 N
= COMe e CO,Me
F,C NH, F.C j\!\H
0~ "0

Cl
30
4-Chlorophenyl-chloroformate (24.7 pL, 1 equiv) was added to a solution of 2-amino-5-(1-methyl-1H-

pyrroi-2-yl)-4-trifluoromethyl-benzoic acid methyl ester (54 mg, 0.181 mmol) in dioxane (2 mL). The



20ng, 0.5 equiv) portionw se. The m xture was stirred at r.t. for 2 h and
was the solvent was renoved in vacuo. The resulting paste was di ssolved in
THE (20 nL) and CH3SO02NHNH2 (214 ng, 1 equiv) was added. The m xture was
stirred at 1 h and an aqueous sol ution of Na , 1
equi v) myéé@gﬁ‘%%rlhe m xture was stirsggd at r.t. for Ogtﬁ/h%%%&?nzsﬂ_ure was
then poured into water and the agueous ase was extracted with AcOEt. The
aqueous PHEE vapsige foag hi(Bef ¢8trgllptd0h - %Wﬁmwﬁﬁv@mﬂﬁétmio #AEd% Fren
extract egh- amarlstpmg%mb&@ﬁaumowl -BetRNASESHEE 9 Ao Gsbihydbdnesl dcheksi) and

concentrated_in va syrup.,.The crude

purifi ede%‘if??qra%ﬁléﬁF‘Bnggﬁ)@)raéﬁP{?}ﬁ’(wﬁ’%c G E‘%St%ﬁ"&f’?ﬂgﬁﬁﬂc) to
furni sh purification. (rt: 7.00 min).

N46- (2, 5-di rrethyl 2H- pyrazol - 3-y1) -2, 4-di oxo-7-tri fl uoromet hyl 1, 4-di hydro- 2

LTS N R T L (o

1y, 10 7.91 (s, 1H), 307.64 (s, 1H, 6.08 (s, 111), 3.47 (s,
3H), 3.16 (s,, 3H) 2.17 (s, 314). Exanple 31:

N-[6-(1- 1H pyrazol - 4-yl) - 2, 4¢dNoxo- 79t r if | Lior onet hyI 1, 4-di hydro-2
Hqui nazol c hanesul fonam d ,54%; nmet hyl -

- pyrazol - -triflyor@metrnyl - benzoi gJ%n@'ﬂﬁyl est er WO 2006/ 108591
- 96 - PCT/EP2006/ @3@( F, CNH2F3CNE

2- Am no- 5-1i odo- ororret hyl - benzoi ¢ acid nmethyl ester (300 ng, O0.87

ol ) oandwuls Ofﬁﬁblﬂ%(ﬁ Sm uiv) and i-Pr.NEt (26.5 pL 1equ1v) were added to a solution of 2- (4—
(4455tetranet % gloxa bor ol an-2-y1) 1H pyrazol e (181 .ny

equi v), Ritem "(“%(Wbﬂ*ﬁ’h“?“@ Selymethyly Lol ?TYBH%WW%PFB%“@H perRoie A5d W@thﬂ@@tef
equi v) WwemengMeil givaslol) th ddxane(2Ghl AAWe thirtite &af dtias®forl? herLd doasd) at 95 °C.

5Bi s(di b t one) pal | 0..05 .equiv), wa ed. and the
L ak waCt e bNERED 3 Tl B s O (B s SRS Herd e B¢ RO WP
stirred ftated 3 4R h(afrsls(‘:ccufetﬂi@&n)e vat edPorfied fﬂdlﬁynﬁﬂl'ﬂ'le)tﬁjﬁe waduct wistperi & bef f and
wash wi th EtOAc, eva {.ed. t ne
pr odﬁgt \%élémlbfjhf‘i) t‘égaapﬁy Slhc 53%(??‘\#1}?&%%{ ot /?)nt met%‘sl lé:gp f gﬁ@? hexanes
1/ 3 to 1d®¥o- fmf@pmmemlyam rirhycﬁe-@H—qumazohn -3- yl]-methanesulfonam1de (50 mg, 80%) as a yellow
nmet hyl - Y i | W C y t 0.57
nT nol , %ﬁ %Sgigé \Klﬁy‘fze SOWJ iOE%ﬁmhg r u?ﬁﬁgg g Mr& HB 7eﬁn(.g’
2- ( 4- chl 7 phenbiy Sl koA YD s k- (1- et hy1- 1H
-pyrazol -4-yl)-4-trifluoronmethyl-benzoic acid nmethyl ester CO, Me

20  Example 33: N-[2,4-Dioxo-0-(tetrahydro-turan-3-yl)-7-trifluoromethyl-1,4-dihydro-2

H-quinazolin-3-yl]-methanesulfonamide

2-Acetylamino-5-furan-3-yl-4-triflucromethyl-benzoic acid methyl ester

3-Iodo-4-trifluoromethyl-6-acetamidomethylbenzoate (500 mg, 1.29 mmol), 3-furanboronic acid (159

25 mg, 1.1 equiv) and Cs;CQO, (1.1g, 2.5 equiv) were weighed in air and added in a flame-dried flask.
Dichloro[1, 1-bis(diphenylphosphino)-ferrocenejpalladium (IT} dichloromethane complex (52.7 mg, 0.1
equiv) was added, the air was replaced by N; and the flask was closed by a septum. DME was added and
the mixture was stirred for 3 d (TLC control) at 70 °C. The mixture was diluted with EtOAc, filtered and
the filtrate was concentrated in vacuo. The crude product was purified by flash chromatography (EtOAc/

30  hexanes (1:9)) to provide 2-acetylamino-5-firan-3-yl-4-trifluoromethyl-benzoic acid methyl ester as a
white solid (176 mg, 42%) (328 [M+H]", rt 5.8 min.).

2-Amino-5-furan-3-yl-4-trifluoromethyl-benzoic acid methyl ester



NH2 Cl 4-Chl or ophenyl -chl orof ormate (155 pL, 2 equiv) was added to a
solution of 2-am no-5-(1-nethyl-1 Hpyrazol-4yl)-4-trifluoronethyl-benzoic
acid nethyl ester (170 ng, 0.57 mmol) in dioxane (1.1 nlL). The m xture was
stirred feyo doh1dsddiC control) at 85 C. The m xture waspeMpRafeaioedt O
dryness. The obtained yellow solid was9%¥sed in thc next step without
further pyrification. (rt 6.48 mdn

N46- (1- hyl - 1H- yrazol 4-y1) - 2, leoxoﬁv trifluoronethyl -1, 4-dihydro-2
H qui nazol* 0 et hanesul f onamisges 92006/ 108591 PCT/ EP2006/ 003251 -
97 - CH3S pd i -Pr2NEt (169 AL, 2 equiv) were

30 ng, 2.4 equiyv
added to & sol uti of 2-(4- chIopo-phen&%ycarbonylanlno) 5-(
1- net hyl - 111- pyraze - 4-yl) - 4- trlfluoronethyl benzoic acid nmethyl ester (224

ng, O. 490%@%%’;4&@12%43{%%9 (N%sl adglfc) to al«n&loq'o ace ]am §0 § tﬁ.lrinr fghf 4 E'luc;lrg egh TLC

control) ure was evapora e cru ‘oduct
was trit benavieabidvinethyllesisrd hbsna A7 Daph) lm‘ﬂvﬁeOHFoliloLhﬁhP rpnx@m yrststred foidh @ILCt er ed

and was h@&u\ﬁ! bty h@*ﬂmﬁ ﬂ’ﬁxhtu@ ngs HI%IJH' & d6111't'e Ed J‘Mﬂ'orgtul' M&M‘:ed‘br&é&&e Fpét-

di oxo-7- trlfluoro hydr o- 2H qui nazol i n- 3-y1) - met hanesul f onani de
(83 ny), Ay salid @ta\mﬂ tVés %Seql indhe e pteR/githquh fugtherpyrifigedieg (t 51 NR)- ( DVBO- d6, 400
MHz) 7.91 (s, 211), 7.57 (s, 10), 7.54 (s, 1 H), 3.88 (s, 311), 3.14 (s,
3H) . 10Exmhes-8etrahydro-furan-3-yl)-4-trifluoromethyl-benzoic acid methyl ester

N-(6-(1-Methyl-1H pyl)-2, 4-di oxo-7-trifluoronethyl -1, 4-di hydro-2H

qui nazol i g- 3- A—nethanesulfonanldg
2- Am no- % (IL- net hyl - 1H pyrrol - 2-¢y1) -
ester

4-tr°fLyoronicthyl-benzoic aci d net hyl

10
2-Amino~-5-furan-3-yl-4-trifluoromethyl-benzoic acid methyl ester (110 mg, 0.38 mmol) was dissolved in

THF (15 mL) and, after addition of B113 W (Degussa) Ra/Ni (~200 mg) in H,O the mixture was stirred

for 26 d (TLC control) at 60 °C. The mixture was filtered over Celite and evaporated under reduced

pressure. The crude product was purified by flash chromatography with hexanes to hexanes/EtQAc 80:20
15  as eluent to finish the title compound (51.3 mg, 46% yield) (290 [M+H]", rt 5.52 min.).

2~(4-Chloro-phenoxycarbonylamino)-5-(tetrahydro-furan-3-yl)-4-trifluoromethyl-benzoic acid methyl

ester
0 o) 0 o)
o~ o~
F F
NH NH
F 2
F F 0P
Cl

20  4-Chlorophenyl chloroformate (27.3 uL, 1.1 equiv) was added to a solution of 2-amino-5-(tetrahydro-
furan-3-yl)-4-trifluoromethyl-benzoic acid methyl ester (51.3 mg, 0.18 mmol) in dioxane (500 pL). The
mixture was then stirred for 2 h (TLC contro}) at 80 °C. The mixture was evaporated to dryness. The
product was used in the next step without further purification. (xt 6.87 min.)

25  N-[2,4-Dioxo-6-{tetrahydro-furan-3-y1)-7-trifluoromethyl-1,4-dihydro-2

H-quinazolin-3-yl]-methanesulfonamide



NH2 15 2- Am no-5-io0do-4-trifluoronethyl-benzoic acid nethyl ester (400 ny,
1.16 mmol ) and 1-nethyl-2- tributylstannanyl-1H pyrrole (643 ng, 1.5 equiv)
were weighed in air and added in a flanme-dried fl ask.
[ Bi strhen ine]clichloropall adium (124.5 ng, 0.1 i added
and the fﬁggzaﬁggbglosed by a septum -Bpgxane (16 ni) gggﬂgﬁﬁﬁ%§%zd t he
m xture was stirred for 1 h (TLC control) at 100 C. After 201 h,
1-nethy|-§ | stannyl-1H pyrgole (429 ng, 1 equiv) was added and the
m xture -for 35 h (TLC gontrol a 100 C. The sol vent was
renoved in_V 10, the restdue &N N?rjij and washed with a

kL. OThe organi c phase was dried
The crude product was purified by
(hexanes to EtOAc / hexanes (4:6)) to furnish
1111-pyrrol-2-yl)-4-trifluoromethyl -benzoic acid nethyl
% as a yellow oil. ESI-Ms: ink- 299 [MtHr, rt 5.78

2-am no-5-( I-net
25ester (50 ng, 14%
m n. Cl
2-(4-Ch|oro-EhcnoxycarbonyIanin%?-S-(l-nethyl-lkfpyrrol-2-y1)-4;trif|uorone
t hyl - benZdf-EnQEaRehaay hondamias)->- (R bgreiro S5dr prifir tromebdrbstrg g ¢id megyl

m Xt ure was (§fmg,0ad nfnel) wis BisfoMeCincidnhteql] Inldbnd] r GdditbR©f OHSOMNENHAR 1.8
evaporated to dagggfs to i

Qvi de 2- _ ) o
(4- chl or BEphEFRRY e et S ) 2 s e as siied fen 182 (Th§ coptrep a5 80,6y onret h
yl - bengime atdethromtthul peEieeby iEl]aZﬁ)clﬁ‘@'nf atwh y mbfm%cwmeamhls @v\elgdnt. T;léli ch
was used jn the next step.w ut t her i.fi catian it: 7.00 mn). S
Nao- ( 1- Neb gt e s Sishestoleesiny st st B BT BeP Rt R 2k qui
nazol i n- $hitdolid wet fitrnd stflahddiedic@ovide tBORMEoOPGInd (FOHRSIEAKMAILG4 D6+ my, 1.5
equiv) andgls R 2NEt (26.5 )11,, 1 equiv) were added to a solution of 244-
chl or o- phenoxycar bonyl am no) - 5- (1-nmet hy1l- 1Hpyrrol -2-y1)-4-trifl uor onet hyl -
benzoic acid nethyl ester (70 ng, 0.155 mmol) in dioxane (2 nmL). The
M XtyHe Wasmpik Btﬁ:rﬁﬁ-%‘gyaﬁoz-gh&?é-gw,%rmihu@Fom%ﬁlypl,4-@@5@2%%1;220‘i35~yﬁ- ng,

1.5 equiv) and j-Pr2 54, 1 equiv ) were then added. The m xture was
stirred fisthapgulfongmides © The nixture was evaporated to dryness. The crude

product waSetfplifnidoleelabiy.6-trfluoromethyl-biphenyl-3-carboxylic acid methyl ester

N
i
O
e QLS
O -

- 0
F X F NH

F F

O

F OJ\

A solution of 2-acetylamino-5-iodo-4-trifluoromethyl-benzoic acid methyl ester (3 g, 7.75 mmol),

15 tetrakis(triphenylphosphine)palladium (0.446 g, 0.775 mmol), and 3-tributylstannanyl-benzonitrile (3.65
g, 9.3 mmol) in dioxane (100 mL) was heated to 110 °C for 96 h under nitrogen. The mixture was allowed
to cool to r.t., and then filtered. The filtrate was concentrated in vacuoe and the crude product was purified
by column chromatography (silica gel 60, hexanes/DCM 9:1) to give 4-acetylamino-3'-cyano-6-
trifluoromethyl-biphenyl-3-carboxylic acid methyl ester (1.2 g, 3.3 mmol, 43%) as a yellow oil, ESI-MS:

20 m/z 363 [M+H].

4-Amino-3'-cyanoc-6-trifluoromethyl-biphenyl-3-carboxylic acid methyl ester



15col um chromat ography (silica gel 60, EtOAc/hexanes 7/3) to give

N46- ( 1- net hyl - 1H pyrrol - 2-y1) -2, 4-

di oxo-7-trifluoronethly-L4-di hydro-2H qui nazol i n- 3-yl knet hanesul f onam de
(50 nm, el low solid ESI-MS: Ink 420 [ MFNH4]

113- NMVR (%{%6 Ao M—lz) 7.91 (s, 21p1-7.57 (5, 19 PC%Eﬁ’"?‘%ﬁl 1y,
3.88 (s, 3 11), 3. 14 (s, 311). 20Exanp ;

N[ 2, 4- DAos@bmeu Phdcrce AP ﬂ@mﬁ?rtrélumﬂhylrwmm&ércew@tmy1md1mz¢hﬂ|eﬁ§rd@<¥ %
H- qui naZQ'B'rﬁl‘ma) Mlﬁm(lb&ﬂ%uklf (Ql'ftﬁ_mé&dﬁcooled toO°C and concentrated sulfuric acid (0.7 mL)

2- Acetyl am no-5-fura r}/ trlfltuoaﬁ -benzoi ¢ aci d methyl ester
31 odo, 4 B RS PBRT Hyed Bl ??M 5&%&?@8 fea's t°r’rbfru?‘f‘?r2?d‘ 1),
3- f ur anbaftegin; ardiched a(ldoeX 12 bowhto 1 The aqnulry\)vamdreﬁsﬁﬁm«éﬂana gmatad Bfpd itivhps Wer e

wei ghed in r .an dr i

P- bi sCdi ;‘)“hth% eg(glp%%g@})qq 1L'[ g‘? ?Oglfglémgr‘}?ﬁanllﬁ @a‘.es W h[% F“e?ﬁ 0 on%etr’hdéjﬁ%o%rrpl ex
(52.7 nganlﬁdfoueq:dium)suﬁas fidtehdd dpd dohe@ntgdted inas-ue aphdmedl afpinofP2cyanmd6+ he f | ask
was cl oseey [ r 3.d
(TLC contr OJ n%ﬂg@gb %H}leqgﬁor#@té G?glgl\;\sggla%tgﬁ @ v%nxl?g&%t] \68%2) §%ai ){eglg\?gé&’and t he
filtrateExbMSetfrédhtM#iled i n vacuo. The cr ude product was purified by flash
chromat ogr aphy (EtO0OAc / 30hexanes (1:9)) to provide

2-ace5y| am no 5-furan-3-y1-4-trifl uoromnet hxl -benzoic acid f'ret hyl ester as a
whi t d%soN@-@-Lrenorrieny b)z%/g dioso B pP Tyl 14 diblydgo-g-quipiazolin-3-y1]

2- Ami no- Emfhuﬂeaﬂfoﬁam]:e4 trifluoronethyl-benzoic acid nethyl ester

PCT/ EP2006(,003251 Concentrated H2SO4 (1.4 int) was added to a solution of
2- acet yl anjino- 5-furan-3-3/1-4-t ||f| uor oret hyl benzoi ¢ acid nethyl ester (156
ng, O0A7 pl) in MeOH (15 nL). The mixture was stirred for 1 h (TLC
control) 90 C OThe m xture filtd ed., o(ger Celite and evaporated under
reduced pressiHs e Syellow S '
wi t hout fugther purification (ig 5
2- Ami no- 5-¢ATet rahy¥e o- f ur an- 3- yAJr 4- rlﬁfltfbronethyl-benzmc acid nmet hyl
ester 10 2FAm no-5-furan-3-yl1-4-Frifluoronethyl -benzoic acid net hyl ester

(110 A%ﬁﬁomma)uumﬁ-cglan%mhm%meﬁh Iﬁgh&l&ﬁa mrﬂox?led@tfeH@f esmd@ﬂ A éf 8Ny of
B113 W ( Degussa) Ral Nlm-éﬁ 200 irred 6 d

(TLC confabyin dioxgmg (16 mbpyes *é‘ ’\Ré%IEY {05ty @c?zc‘}m) %qul@)&%(oé@%&or at ed
undersr eduo egndlyas EHdrnﬁxtufEhﬁs §rddlg 6p PO € C th 1@ niRofenf Teis bautfolna&hadded

chronmat o 1 anes/ Et 0Ac e o furnish
CheC T R b B AN s S R b R et ] 1 e e He
mixture was concentrated in vacuo, diluted with water and extracted three times with 25 mL each of

EtOAc. The combined organic layers were washed twice with water and dried (Na;S0,), filtered and the

solvent evaporated. The product was recrystallized from MeOH/DCM 3:1 to give N-[6-(3-cyano-phenyl)-
20  2,4-dioxo-7-triflucromethyl-1,4-dihydro-2H-quinazolin-3-yl]-methanesulfonarmide (0.78 g, 1.84 mmol,
84%), m.p. 291-292 °C, ESI-MS: m/z 425 [M+H]+.

Example 35: N-[6-(4-Cyano-phenyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-ylj-
methanesulfonamide
25

Using a similar procedure starting from 4-tribufylstannanyl-benzonifrile the corresponding para-
substituted derivative N-[6-(4-cyano-phenyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-
yl]-methanesulfonamide was prepared, m.p. 145-147 °C, ESI-MS: m/z 425 [M+H]".

30



2- (4- Chl or o- phenoxycar bonyl am no) - 5- (tetrahydro-furan-3-yl1l)-4-trifluoroneth
yl -benzoi c acid nethyl ester 00 o' NH2 a 204- Chl or ophenyl chl oroformate
(27.3 p.L, 1.1 equiv) was added to a solution of 2-am no-5- ftetrahydro-

furan- 3- yi3o4sokhdskd,uor onet hyl - benzoi c acid net hyl EStEf.Crf/Eﬂ.mgﬁ/d’ﬁgbl

mol ) in dioxane (500 pi). The m xtureld&ds then stirred for h (T C
control) at 80 C. _The mxture was evaporated to dryness. The product was
used in ERETPeRE: 5163 ww@mﬂ?-af‘t%P-"ﬁuﬂMm@athwbh d(‘!ﬁ#roéﬂswmh‘) 3-yl)-
25N 2, 4- Elegigﬁesﬁtf4,tag{,d@hydro furan-3-y1l)-7-trifluoronmethyl -1, 4-di hydro-2

H qui nazal i p- 3-yl knet hanesul f onanj de WO 2006/ 108591PCT/ EP2006/ 003251 - 100
- c

phenoyycar bonyl ani po) - 5- (t%trahydro furan-3-y1l)-4-trifluoroneth
Cld thyl ester (|80lng, OJji18Hmml) was dissol ved in dioxane (1
m_) and, afte ddre’ on of "CH3C f&ng 1.1 equiv) and i-Pr2NEt
(61.7jiL,F S ¥pi, the m xture, was d for 18 h (TLC control) at 80C
5 The crud@gproduct® was purified by fl&sh chromatography with DCMto

DCM MeOH 85: 15 as eluent. The obtained produet was dried, dissolved in a
smal | qu¥ping & ymisr pRCrRuhdariedeinp -atribdylsinmpnyiphennie-sthamppgethoprimesrosding d was

12 '3'951 es[: f/ﬁ rHrfrgthké&Q d@ma%de N% Pf &\éﬂyﬂﬁ.eﬁﬁ)ez & k&7 & RABRHBAYI( 2 aiFHro- 79 Grh-lisl)
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-3-yl]- nethanesul f onam de
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ester

quinazolin-3-yl}-methanesulfonamide
OH
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The reduction was effected with sodium borohydride as described in example 1 to give tn 89% yield N-

{6-[3-(1-hydroxy-ethyl)-phenyl]-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl} -methane-
sulfonamide, m.p. 165-169 °C, ESI-MS: m/z 444 [M+H]".

15  Example 38: N-[6-(3-Aminomethyl-phenyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-

3-yl]-mcthanesnlfonamide

To a solution of N-[6-(3-cyano-phenyl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-
20  methanesulfonamide (0.18 g, 0.42 mmol) in MeOH containing 5% ammeonia (20 mL) was added Raney
nickel (60 mg) and the stirred solution was hydrogenated under normal pressure at ambient temperature
during 18 h. The suspension was filtered and the solvent evaporated in vacuo. The crude product was
purified by column chromatography (silica gel 60, MeOH/DCM 9:1) and then treated with a solution of
5M HCI in MeOH. Recrystallization yielded N-[6-(3-aminomethyl-phenyl)-2,4-dioxo-7-trifluoromethyl-



0 O A solution of 2-acetyl am no-5-iodo-4-trifltioromethyl-benzoic acid

net hyl ester (3 g, 7.75 mmol), 15tetral ds(tri phenyl phosphi ne)pal | adi um
(0.446 g, 0.775 rune!), and 3-tributyl stannanyl -benzonitrile (3.65 g, 9.3
ol ) in dy@%aRRedsd 00 nth) was heated to 110 C for 96 BoyRgRnefkidiogen. The
m xture was allowed to cool tor.t., and3ithen filtered. The tiltrate was
concentrated in vacuo and the crude product was purified by col um

chr omat olf-apwgro2sk ‘l‘%"@é?1’@@W%’G“Wé§é’§ﬂ@§ﬁ®@¥ﬂ@$@9n£ 611gimge0.27 mmol 59%), m.p.

4- acet yl ggonigaec Fs1oxAng-H9 ki) uor omet hyl - bi phenyl - 3-carboxylic acid

met hyl ester (1.2 g, 3.3 mmol, 43% as a yellowoil, ESI-M5: 20 nilz 363

[ MFH] . 4- Am no- 31-cyano-6-tri fl uoronet hyl - bi phenyl- 3-carboxylic acid nethyl
ester lmalagﬁ mSE(QIPEEGﬂlﬁE&.ﬁﬁ” ﬁeﬂ@ﬁfg’ﬁeﬁ;ﬁ?-ﬂ!gldi?]xoﬁ!-ﬁﬂﬂélbﬁmghyﬂi,ii—dihydro-zdﬂ- ol
4-acetyl ar.nin 1 0 rifluoronethy i pheny1- 3-carboxylic acid nethy
estereé(l '2‘“2]”9%33?“%%{;3“1"‘#" 19 (10 ni)/water (2 niL) was cooled to 0 C
and concentrated sulfuric acid (0.7 nL) was added dropw se. Upon conpl etion
of the additfon’C't he nmi xture was heated to reflux for 2 h under nitrogen,
and t hen Iovved to cool tor.t. & m xture was poured on ice water and
extracte ree thmes 3 with 25 3 {Et @Ac, The conbi ned organic
m%s’i\e wi th-wat e J ‘ Mé‘?\sanhydrous sodi um sul f at e,
filtered, celtoated in vacua,: proy idj r)gé am no- 31- cyano- 6-

trifl uororethyl - bliph8ny1- 3- car boxyl #§ aci d hethyl ester (700 ng, 2.19 mmol,
66% as a yEllow foam ESI-Ms: in/z 321 [ MtHr.

10 Ng6 I( |3T&1 lelﬁroﬂ Iaenls{?.l} aanﬁc(vjrﬁﬁﬂ?,/X—l@heﬁym-B,Mf\clﬁdi@WQﬂﬁN%dwheﬂiyl iﬂmmmm =qlinkzd¥fwiznazol
in-3-yll- anesu e li ut i

4" am ho- St eI BIER BRI OB 45 TS A TS H0r S8 Y7 B o1
(0.7 0, datd0.0romL.) 175 Dmdl) BB TEN 4 &umuﬂb%f%ﬂﬁﬂicm@dwg&ﬁhdspﬁrezm) @e 5 ni,

2.92 nm)l and CC 2 655 .19 mmol ) and the nixture _was
stir ?(L 8B &% %‘F‘ %at b ‘:r??oféﬁgﬂ?‘% O ﬁo a et frmpera F i SSTORES g 1
crude product was purified via plate chromatography (silica gel 60, MeOH/DCM 9:1} to give N-[6-(3-

dimethylaminomethyl-phenyl)-2,4-dioxo-7-triflucromethyl-1,4-dihydro-2H-quinazolin-3-y11-
methanesulfonamide (12 mg, 26 pmol, 75%), m.p. 346-348 °C, ESI-MS: m/z 457 [M~+H]".

15  Example 40: N-(3-Methanesulfonylamino-2,4-dioxo-7-trifleoromethyl-1,2,3,4-tetrahydro-
quinazolin-6-ylmethyl)-2cetamide
2-Amino-5-nitro-4-triflucromethyl-benzoic acid methyl ester

CoMe O,N Co,Me

FSC/@NHAC FSC:E;;/]\NH2

20
A mixture of concentrated nifric acid (0.49 mL) and concentrated sulfuric acid (3.9 ml) was cooled to -20
°C and 2-acetylamino-4-irifluoromethyl-benzoic acid methyl ester (2.10 g, 8.04 mmol) was added
portionwise. The mixture was allowed to warm slowly to r.t. and was then heated to 45 °C for 30 min.
The mixture was poured onto ice and the white precipitate was filtered off. The white solid was then

25  dissolved in MeOH (8 mL) and this solution was treated with sulfuric acid (0.8 mL) and heated to reflux
for 45 min. The mixture was concenirated i1 vacue and was then taken up in EtOAc, washed twice with
aqueons potassium hydrogencarbonate, once with brine, dried (Na;,30y), filtered and concentrated in
vacuo. The crude product was purified by column chromatography (silica gel 60, toluene/EtOAc 96:4)
affording pale yellow crystals that were recrystalized in EtOAc to provide 2-amino-5-nifro-4-

30 trifluoromethyl-benzoic acid methyl ester (116 mg, 0.44 mimol, 5 %) as a white solid, m.p. 175-177 °C,
'H-NMR (DMSO-d;, 400 MHz) 8.59 (s, 1H), 8.04 (br s, 2H), 7.40 (s, 1H), 3.88 (s, 3H).



CH3SO02NHNH2 (0.24 g, 2.19 mmol) and stirring was continued for 1 h at 60 C
and for 16 h at r.t. The m xture was concentrated in vacua, diluted with
wat er and extracted three tines with 25 niL each of Et0Ac. The conbi ned
organi ¢ | y@s5es/\REA Washed twice with water and dried piNgRSe¥003dsy |t ered
and the sol vent evaporated. The produetiosnas recrystallized from MeOH DCM
3:1 to give N[6-(3-cyano-phenyl) -

202, 4-di oxo-7-trifluoronet hyl-1, 4-di hydro- 2H qui nazol i n- 3-yl ]

- net hanesmwof aRasts SaroDirifiBordmetlyl $énoTRtid n2d este p. 291-292 C, E81-MS: nik

425 [ M+ Exanpl e 35: COMe
N-16- (4- & pHERYT ) - 2, 4- di | Sxes T MEer onet hyl - 1, 4- di hydr o- 2H qui nazol i n
-3-y1lJnet ha m@l f onani de 0 NH2N

0 Using &%im | dF:procedure sfarting ‘?\n(gm 4-tributyl stannanyl - benzonitrile
t he correspondi ng parasubstituted derivative
N-(6 (4 Etyamqunbielmyﬂ}alﬂn@mihmédriﬂqurhﬁth)dﬂbcmmglati9!hletilylébsidlimmmﬂﬁlﬂml)rﬁazol i
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N-3-yl | - started, At r@mxhﬁgaﬁdﬂnfo@mageﬂ@w& mainthiSdd o Ghe RbuF] th@rreﬂcg@%’dh@aééﬁrt i ng
from1-(3-trj butyI st annany[ P ) - et hangne t he correspondi ngn

5met hyl k@‘g%f@r ealeqd \i}xatta he oluene was distilled off leaving 2-isocyanato-5-mitro-4-trifluoromethyl-
N46 (3 aE@EQ{J: aqah@éwl)est& (AH0h® X @)k & bkl MR {dd:)12260 dinhh ylr' B-NMA (Cuiipazol |

[ W@n@%’ fapanide vas, arepgged, mp. 220-222 C ESI-MB: ink 442
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N-{643-(1-11ydroxy-ethyl)-phenyl | -2, 4-di oxo-7-trifluoronethyl-1,4-di hydro-2
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To a solution of 2-isocyanato-5-nitro-d-trifluoromethyl-benzoic acid methyl ester (110 mg, 0.379 mmol)

15  indry THF (1.7 mL) was added a solution of CH,SO,NHNH, {41.7 mg, 0.379 mmol) in dry THF (0.6
mkL) at r.t. The resultant mixture turned into a white suspension that was stirred for one hour. A 1 M aq
NaOH solution (0.379 mL) was added and stirring of the clear solution was continued for 4 h. After
addition of 2 M HCl solution (0.472 mL) and evaporation of the THF, the precipitate was filtered and
dried at 50 °C / 0.1 mm yielding N-(6-nitro-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-y1)-

20  methanesulfonamide (114 mg, 81 %) as a slightly yellow powder, m.p. 220 — 232 °C (decomp.). "H-NMR
(DMSO-ds, 400 MEz): 3.15 (s, 3H), 7.66 (s, 1H), 8.62 (s, 1H), 10.50 (s, 1H), 12.41 (s, 1H).

N-(6-Amino-2,4-dioxo-7-irifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-methanesulfonamide
O O

1 H
O,N N H,N NNs 0
1l - [F]
50 Ay ©
F,C N F,C N0

25 A solution of N-{6-niiro-2,4-dioxo-7-irifluoromethyl-1,4-dihydro-2H-quinazolin-3-y1)-
methanesulfonamide {109 mg) in 1:1 EtOH:CH;CO;H (6 mL) was hydrogenated in the presence of 10%

palladium on carbon (30 mg). After disappearance of the starting material (TLC control), the reaction

mixture was diluted with EtOH and CH;CO,H and slightly warmed up. The catalyst was filtered off and

the filtrate concentrated to dryness. Trituration of the residue with EtOAc gave N-(6-amino-2,4-dioxo-7-
30  trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-methanesulfonamide (61 mg, 61%) as a yellow powder,



OO0ONO The reduction was effected with sodi um borohydride as descri bed
in exanple Ito give in 89%yield N (643-(l
- hydr oxy- et hyl ) - phenyl] - 2, 4-di oxo-7-tri fl uoronet hyl4, 4-di hydr o- 2H qui nazol i

n-3-yl'l - ReHhaRksE fonam de, mp. 165-169 C, ESI-MS: +Hr .
15Exanpl e 38 N- | 6- ( 3- An nonet hyl - phenylios~2, 4- di oxo- 7-t f/}g?ﬁ)ﬂm{o}is‘}

oronet hyl - 1, 4- di hydr o- 2H qui nazol i n- 3- &Thmet hanesul fonam de To_a sol ution
of m.p. 240 °C (decomp) H- (DMSO-ds, 400 ): 3.12 (s, 3H), 5.66 (s, 2H), 7.24 (s, 1H), 746 (s,

NA6- ( 3- cyamaoBlgnRyl); A.Asdd, @p- 7-trifluoronmet hyl -1, 4- di hydr o- 2H qui nazol i n-
3-y13- 20 net hanesul f onami de (0.18 g, 0.42 mmol) in MeOH containing 5%
ammoni a (20 nL) was added Raney nickel (60 ng) and the stirred sol ution was
hydrogena¢ csebyaﬁtdﬁu dﬁb@ds radiflyatoasthyl- B4-dihydroDHeninatotinpemat ure during 18 h. The
suspeg5| n,, anesuf' &A’ed and the sol vent evaporated in vacua. The crude
product Was puritied by col um chromat ogr aphy (silica gel 60, MeOH DCM 9: 1)

and then treat eoovmllih a sol ution ofy 5M HCl i nyMeOH. Recrystallization
yi el ded N#4 PN)@E@hyI pheny1) - 2 ’Y»St'ﬁal fluoronethyl - WO
2006/ 108591 0867 00325T - ~103

-1, 4- di hyd¥ o- lquu‘PnazoI i n-3- y11 n”é?hanesﬁff‘dnam de hydrochloride (117 ny,
0. 27 nol , 59% . 282-284 C, ESI-Ms: infr 429 [ WHr. Exanpl e 39:
N-[ 6- ( 3- mowvmwsmpgﬂﬁ@@mw 2 Hligxpt ytrifuotoresthys .4 Alibydior AFhgimeliniiyD-1, 4- di hydr o

-211-  5quieRRZRhIFRamad &l ,@r@maia wtﬁmm&iﬁ W&e 8dd2@lwhthd tnd Ifi
N46- ( 3- amenorreth ? é?g?q X&zdl OXO0-7-tri f?uo?orreth (?@“Pd‘? hcg/)dc; Su leﬁ qui n
am

azol i n- 34cig K%H#Ph’d et"i%mﬂ‘ﬁd tog®° Gy b poution ofod e 050 e, Gel

addedof Orrrﬂﬂlﬁ_ﬁb/}{ 45151)%& 8 adddbdew 1 oWt &fin arfd sBikidg K¥lo, C%§pﬂmafor@0ﬂmﬁ 1IN
aqueous sol ution sodi um di hydr ogenphosphite (5 nlL). The 10sol uti on was

stirred at 60 C for 20 mn, cooled to anbient tenperaute and evaporated in
vacua. Theamthed:si)adlutidn ompa(ﬂ)isﬁlifaaﬂzwii@ Ioléatnemdtiin eaet @gnlpayaddsd dlbwelg gel
60, MeOH._DCM 9: 1) i ve

i et byl SIR ARG TS S & Bapesivm cymnide B P S AP I et AR qui
nazol [ n- &yamhydxﬁehad@sm ﬁeﬁm&d@ r(um@)afrgtol%e wm@ﬁdedfm c0pmrpulfa®&41®tf@si8nc,
ESI - ' c?a/nﬁieu(ﬂ?ndllyﬁd'ﬂl& m%éﬁé@%;ﬁeffﬁo °C for 10 min. To thl%rrﬂxture was added slowly ver |

N- ( 3- Met hanes onyl am no- 2 I oXo-7-trifluoronet t et rahydr o-
h the suspension containing the diazonium intermediate and the reactmn was stm‘ed at 0 °C for another

hour, Subsequently EtOAc (200 mL) was added, the mixture was stirred for 0.5 h and the layers were
separated. The organic phase was extracted three time with water, The organic layer was dried and the
solvent was evaporated to yield a yellow-orange solid which was re-dissolved in EtQAc and washed with
20  2Maq HCI. The organic layer was dried once more and the solvent removed in vacuo to yield N-(6-
cyano-2 4-dioxo-7-irifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-methancsulfonamide (2.8 g, 8.04
mmol, 91%). "H-NMR (DMS0-ds, 400 MHz) 3.22 ppm (s, 3H, SO;CHj) ; LC-MS rt=3.07 min ; MS:
m/z 370.9 [M+Na]", Column: SunFireC18, 4.6*50mn, 3.5 um; Positive MS Water/Acetonitrile 95:5 to
5:95 in 5 min, Flow: 1.5 mL/min
25
N-[3-(Acetyl-methanesulfonyl-amino)-2,4-dioxo-7-trifluoromethyl-1,2,3 4-tetrahydro-quinazolin-6-
ylmethyl]-acetamide
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To a solution of N-{(6-cyano-2,4-dioxo-7-irifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-
methanesulfonamide (2.8 g, 8.04 mmol) in acetic anhydride (160 mL) was added Raney Nickel in water



qui nazol i n-6-yhnet hyl ) -acet am de 2- Ami no-5-nitro-4-trifluoronethyl-benzoic
acid nethyl ester 20 A m xture of concentrated nitric acid (0.49 nL) and
concentrated sulfuric acid (3.9 nL) was cooled to -20 C and

2- acet yl arRydanérdsgdsf | uor onet hyl - benzoi ¢ aci d net hyl esp@frk06kdsZ:1 8. 04
mmol ) was added portionw se. The m xtufleGwas allowed to warmslowy to r.t.
and was then heated to 45 C for in. The m xture_was po 0|ce and
the whi té5%rgeé%‘bmpéﬂ%a%mﬁf“ﬁ‘é%aﬂ%ﬂ e GRFEe SRR ﬁé%gth

25di ssol waétion mitde Mag Sitefdd Xhraugt h?ﬂ!n@ar&ia:&aaﬁddmmmsh MeoHt B solivénh ofthid fillkate ¢ aci d
(0.8 nL) _and heated t qu The Xt ure was co nrtedln
vacua andy evapc{r% tolyla@é\{ﬁ 48 nm%lil SUI%saﬂ]érﬁ’)? déoxo HoLoE Estzbgqt assi um
hydr ogen carlydreeduinazaindey Ity -doethmide (45 g @ 52 MNaRBEOW)) asfaj th‘renrr@de sofid. 'H-NMR

conceatr g0 ct Uk Ik | N

chr orrgt o%{)lggﬂy (;g@?ﬁaq)a%mg%%?%@ue g td(l)\%g> 6525 ngﬂ fr@%’d%"hé& +Na]3| | ow
cryst al s Colvam: SyaFieeGl 846y aduan, P2 sas P%lt&mwﬂwfwmlﬁde925?@ﬁ5r1655mlh| P - 4-
30trifhi ety - benzoi e aci d nmet hyl ester (116 ng, 0.44 mol, 5 % as a
white solid, mp. 175-177 C, H—NI\/R(DI\/SOdG 400 MHz) 8.59 (s, III) 8. 04

(br s, 7. 40 111) 311 WO 2006/ 108591PCT 6/003251
- 104, - *2?3 &éf%w%mm%z oroch \("?'rlizfaw Bl - IS Epty o gRr o hath P Yest er
02NCf9Nbﬁf Nb F2CNH2F3CNO To a suspensi on of

2-am no-5-pitro-4-trifluoronmethyl-penzoic acid nethyl ester (100 ng, 0379
mmol ) in 5@ry toluepe £1.5 nL) wasj]jadded a sol ution of phosgene in toluene
(20% 1. at ﬁﬂgft. After war Mito Pt.y, a stream of phosgene was

i ntroduced inpoxthe, Sugfensi on and s .-gdﬁgﬁy heating was started. At
reflux, the s am _Rf bhosgene Was maj al ned gor one hour, then repl aced
by a streafa®of ~aron® or an additi &sal Ohe toluene was distilled off

| eavi ng 2-isocyanat o-5-nitro-4- trifluoronethylben20|c acid nethyl ester

(110 n, %erb@ﬁ@-(?cgﬁgge%@% n&.%%‘%gog%%%% ﬁethymu bR, ( CDCL3,

10360
15  quinazolin-6-ylmethyl]-acetamide (305 mg, 0.70 mmol) in 2M aq HCI (5 mL) was stirred at 80 °C for 1

d. Subsequently, the solvent was evaporated and the crude product was purified by preparative thin-layer
chromatography (DCM/MeOH 8/2) to yield N-(3-methanesulfonylamino-2,4-dioxo-7-trifluoromethyl-
1,2,3,4-tetrahydro-quinazolin-6-ylmethyl)-acetamide (22 mg, 0.056 mmol, 8 %) as a light beige solid. 'H-
NMR (DMSO-ds, 400 MHZ) 3.13 ppm (s, 3H, SO»-CH,); LC-MS 1t = 2.35 min; MS: m/z 394.9 [M+H]*

20  Column: SunFireCl8, 4.6%50mn, 3.5 um; Positive MS Water/Acetoniirile 95:5 to 5:95 in 5min, Flow:
1.5mL/min

Example 41: N-(6-Formylaminomethyl-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quin

azolin-3-yl)-methauesulfonamide

25
N-(6-Aminomethyl-2 4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-methanesulfonamide
0
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30 A solution of N-[3-(acetyl-methanesulfonyl-amino)-2,4-dioxo-7-trifluoromethyl-1,2,3 4-tetrahydro-
quinazolin-6-ylmethyl]-acetamide (1.8 g, 4.13 mmol) in 2M aq HCI (5.2 mL) was stitred at 80 °C for 2 d.
2M hydrochloric acid (1 mL) was added every half day, Subsequently the solvent was evaporated and the
light yellow residue was purified by ion-exchange resin (DOWEX 50%2-100, MeOH): the crude product
was dissolved in MeOH, and mixed with a suspension of DOWEX in MeOH and the mixture was stirred

35  atr.t. for 2 h. The resin was then filtered and washed with MeOH (this MeOH fraction was discarded).



N-(6-Nitro-2,4-dioxo-7-trifluoronethyl-1, 4-di hydro-2H qui nazolin-3-yl)-neth
anesul fonamde O .0 NF3CN O O To a solution of
2-isocyanato-5-nitro-4-trifluoronethyl-benzoic acid nmethyl ester (110 ng,

0. 379 molyg ifeshsssiry TIT (1.7 nL) was added a sol uti opcPfpfehiinadzNHNH2
(41.7 ng, 0.379 nmmol) in dry THE (0.6-A0J-at r.t. The resultant m xture

turned i oavvmte pens that was st r for _one g NaCH
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8. 62 (S L@Mng) ’J_@)S@OmPSMSEI_’FﬁZ 35219_|_M+I‘(_|SC0]ETI_’L)SUHF1ICCIS 46*50mn 3.5 um; P051 ive MS

N- ( 6- A Btediadet6iiRteds &-tb kiob Inuahianméinls dtadi hydr o- 2H- qui nazol i n-3-y1) -net h
anesul fonam de 00 HH HZN N StN S 6.----.1C-- 0 F3CN OF, CN 00 HH 25A

sol uti on_of

N- ( 6- ni t NaoFommykmggreil-¢ ey SilerRPethy - kA-gikyarl- Dt qui nazol i n-3-y1) -

met hahes sdofion afdighapdsBoramp)dei n 1: 1 Et OH: CH3CO2H (6 nmlL) was hydrogenated in
t he presence of 10% pal | adi um on cagbon (30 ng). After disappearance of the
starting material (TLC control), thd reaction mixture was diluted with EtOH

and CH3 1 and) slij ghtly warnmed up. "fhe c: I st was filtered off and the
filtrate c ategz% o dryness. Tri t;’(? he residue with Et0Ac
gave N-(6- -2,@ Yoxo 7- o ,g

3 3

A suspension of N-(6-aminomethyl-2,4-dioxo-7-triflucromethyl-1,4-dihydro-2H-quinazolin-3-y1)-

methanesulfonamide (400 mg, 1.14 mmol) in ethy) formate (27.4 mL, 340.7 mmol) and THF (25 mL)
15 was stitred at 60 °C for 16 h. Subsequently the solvent was evaporated and the residue dried in vacuo for

2 h. The crude product was purified by flash-master chromatography (DCM 100-90 / MeOH 0-10, %-

gradients) to yield N-(6-formylammomethyl-2,4-dioxo-7-triflucromethyl-1,4-dihydro-2H-quinazolin-3-

yl)-methanesulfonamide (316 mg, 0.831 mmol, 73%) as a light-yellow solid. 'H-NMR (DMSO-d, 400

MHz) 3.17 ppm (s, 3H, SO»-CH3); LC-MS rt = 2.32 min ; MS: m/z 380.9 [M+H]" Column: SunFireC18,
20  4.6%50mn, 3.5 um; Positive MS Water/Acetonitrile 95:5 to 5:95 in 5min, Flow: 1.5mL/min

Example 42: N-(2,4-Dioxo-6-pyrrol-1-ylmethyl-7-triflnoromethyl-1.4-dihydro-ZH-quinazolin-3-yl)-

methanesulfonamide
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25  To a solution of N-(6-aminomethyl-2,4-dioxo-7-triflucromethyl-1,4-dihydro-2H-quinazolin-3-y1)-
methanesulfonamide (100 mg, 0.28 mmol) in conc. CH;CO,H (B mL) was added 2,5-
dimethoxytetrahydrofurane (41.3 pl., 0.31 mmnol) and the reaction mixture was stirred for 20 min at
reflux temperature. Subsequently, the solvent was evaporated and the crude brown residue was
recrystallized from EtOAc / cyclohexane to yield N~(2,4-dioxo-6-pyrrol-1-ylmethyl-7-trifluoromethyl-

30  1,4dihydro-2H-quinazolin-3-yl)-methanesulfonamide (108 mg, 0.27 mmol, 95%) as a light-brown solid.
"H-NMR (DMSO-dg, 400 MHz) 3.12 ppm (5, 3H, SO,-CH;); LC-MS 1t=3.757 mn ; MS: m/z 402.9



30trifluoronethyl-1, 4-di hydro-2H qui nazol i n-3-y1) - net hanesul f onam de (61
ng, 61% as a yell ow powder, WD 2006/ 108591PCT1EP2006/ 003251 - 105 - mp.
240C (deconmp.). 'H NWR (DVSO-d6, 400 MHz): 3.12 (s, 311), 5.66 (s, 211),
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met haneswglofvonaniztdenif3 g, 8,87 mmol) in CH3CO2H (6 nl.,) were added water (8
m.) and conc. sulfuric acid (980 4, 17.7 mol ). The m xture was cooled to 0O

C. A sol t|o |tr|t 10 mmol r m) was
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anot her fyhiasdolin-3-yahethimesulfohamidpper ( E) suI fate (2. 65 g, 10.64 mmol) in
water (4 m) was added slowy over a—period of 5 mn to a solution of

pot assi um cyani de (2.88 g, 44.34 mu({_l\)l%d\n water (4 nL) at 0 C. Sodi um

hydr ogencafbonatie «(EZ, 47g. 88.69 mmol )} and typl uene were added to the copper
sul f at e- po | gyani de_sol ution wMstlre was stirred at 0 C for
10 mn. r:akxture was added sl o vej\\loh t he suspensi on contai ni ng
t he di azg?ﬂ umlrﬁierorredl ate and the re%ctlorﬁwa% stirred at 0 C for anot her
hour. Supsequently Etd ke (200 inL) was ed, the mxture was stirred for
0.5 h ana“%%ﬂﬂ%ﬁéﬁ@%*ﬂ@%@ﬂér‘*a%l@a-”'-tﬁfﬂéor?ﬂlﬁ% 1é-PydoHraunazdlitrhit-ed t hree
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to yield ssolved in and washed
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remoV@d temperaidteoSitbeequerdlly dhd\so{vent was evaporated and the crude light-yellow residue was
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ow MS: m/z416.9 ]_'M+H] Column: SunFireC18, 4.6%50mn, 3.5 um; Positive MS Water/Acetonitrile 95:5 to

15  5:951in 5 min, Flow: 1.5 mL/min

Example 44: N-|7-Isopropyl-6-(1-methyl-1H-pyrazol-4-yI)-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl]-methanesulfonamide

2-Amino-4-isopropyl-5-(2-methyl-2H-pyrazol-3-y])-benzoic acid methyl ester

0
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The 2-amino-5-iodo-4-isopropyl-benzoic acid methyl ester required for the coupling reaction described
below was prepared according to the procedures described in WO 2004/033435 Al

The 1-methyl-5-tributylstannanyl-1H-pyrazole required for the coupling reaction was prepared according

25  to the procedure described above.

2-Amino-5-iodo-4-isopropyl-benzoic acid methyl ester (300 mg, 0.94 mmol) and 1-methyl-5-
tributylstannanyl-1H-pyrazole (523 mg, 1.5 equiv) were weighed in air and added in a flame-dried flask.
[Bistriphenylphosphine]dichloropalladium (67.3 mg, 0.1 equiv) was added and the flask was closed by a
30  septum. Dioxane (1 mL) was added and the mixture was stirred for 18 h (TLC control) at 100 °C. The
mixture was dissolved with EtOAc, filtered and evaporated to dryness. The crude product was purified by
flash chromatography (hexanes to EtQAc / hexanes (4:6)) to yield 2-amino-4-isopropyl-5-(2-methyl-2H-
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chromat ography (DCNI/MeOH 8/2) to yield
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CH;30,NHNH; (79.5 mg, 1.1 equiv) and i-Pr;NEt (225 pL, 2 equiv) were added to a solution of 2-(4-
chloro-phenoxycarbonylamino)-4-isopropyl-5-(2-methyl-2H-pyrazol-3-yl)-benzoic acid methyl ester (281
20  mg, 0.65 mmol) in dioxane (8§ mL). The mixture was stirred for 16 h (TLC coniro}l) at 80 °C. The mixture

was evaporated to dryness. The crude product was purified by flash chromatography (MeOH / DCM
(1:9)) to provide N-[7-isopropyl-6-(2-methyl-2H-pyrazol-3-y1)-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl]-methanesulfonamide as a white solid (120 mg, 48%) (ESI-MS: m/z 378 [M+H]", rt 4.20 min).

25  The following produets were synthesized by analogous procedures.

Example 45: N-[7-Isopropyl-2,4-dioxo-6-(2H-pyrazol-3-yl)-1,4-dihydro-2H-quinazolin-3-y1]-

methanesulfonamide
H
N-
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30



qui nazol i n-6-yl net hyl kacetam de (1.8 g, 4.13 mmol) in 2Maq HC1 (5.2 nl)
was stirred at 80 C for 2 d. 2M hydrochloric acid (1 nL) was added every
hal f day. Subsequently the solvent was evaporated and the |ight yellow
resi due Wago pakhdss@d by ion-exchange resin (DOAEX 50* 2pdPRpolbfikhst t he
crude product was dissolved in MeOH, anddom xed wth a suspension of

in MeOH and the mxture was stirred 35at r.t. for 2 h. The resin was then
filteredEdSywaeRRUME h 8t t hi s MeOH fraction was di scarded). WO
2006/ 108591PCT/ EP2006/ 003251 - 107 - The resin was suspended in a solution
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sol ut i onmethaassniferiatniden MeOH as descri bed above and the filtrates were

coll egcted. The conbi ned solvent fractions were evaporated to give
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1) - net hap@ﬁﬁrfonam de 5161 12 g, 3.18 mmol, 77% as a yellow solid, 111-NWR
(DVBO- d6, 2480 .M pg)m(s 3H, S02- Clll); LCGMS rt = 0.523 m ; M
iii/z 352.9_[ “é;unFl reCl8, 4.6*50m, 3.5 urn; Positive M

Wat er / Acet oni DD to 5:95in 5m Flow 1.5 mhnin

N- (6- Foxmyl ami 1-2,4-di oxo-7-trifluoromethyl -1, 4-di hydro-211-quin
10azol i n- 3-y1) - met hanesul fonam de A suspension of

N- ( 6- ani EoHESHy/z 364 Bi-dloxG-7htiv i f | uor onet hyl -1, 4-di hydr o- 211- qui nazol i n-3-y
1) - net hanesul fonam de (400 ng, 1.14 mmol) in eth I formateyéZ?A mL, 340.7
mol JC anBxamyge ¢2N-[FrIpopr ok s- (kmethybaﬂwra@ﬂ@xlm 4~EBJKPrI Aglihysdetrgidriuingzaligs-

sol vent y@sethsapalfadgfldand the residue dried in vacuo for 2 h. The crude
product was purified by flash-master chromatography (DCM 100-90 / MeOH
0-10, % gl’ﬁdl ents) to yield

N- (6- forrmgq'am nonmet hgl- 334- di oxo-7-trifluoromethyl-1, 4-di hydro-2H qui nazol i

n-3- yl)-ne (316 ng, 0.831 mol, 73% as a light-yellow
solid. "11-NWR O g SI}'&V VMHz) 3.17 ppm (e, 3H, 802-clil); LCGM rt =
2.32 mn ; Nl Q?N&Hr Col um: SunFireCl18, 204.6*50mm, 3.5 urn;
Positive M5 Witer/ AcEtonitrile 95:5 to 5:95 in 5min, How 1.5nm Jrnin

Exanpl e 42:

N- ( 21%- DESIKAS GnA 9T M+~ y3metnkiy 1- 7-t ri f | uoronet i y1-1, 4-di | t ydr o- ZH qui nazo
lin-3-yl)- nethanesul fonamde / \ -FH, N,.NN-S't L.O OFO0 2N O I-1 25To

a sol uti Enu:qfle 48: N-(2,4-Dioxo-6-pyridin-4yl-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl)-
N-(6-am p Hl}ﬁ}on% wdgdi oxo-7-tri fluoronet hyl -1, 4-di hydr o- 2H qui nazol i n-3-y1
)- met hanesu onam e (100 ng, 0.28 mmol) in conc. CH3COZH (8 nlL) was added

2, 5- NZ
< H o
N"T8\
Q
F,C N™ 0
H
20

ESI-MS: m/z 401 [M+H]", rt 0.91 min.

Example 49: N-(2,4-Dioxo-6-pyridin-3-yl-7-trifluoromethyl-1,4-dibydro-2H-quinazolin-3-yl)-

methanesulfonamide
N ‘ 0
O
2 ,N
B
)\\ o
F,C o)
H

25
ESIMS: m/z 401 [M+H]", 1t 0.97 min

Example 50: N-[6-(6-Methoxy-pyridin-3-yl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-
quinazolin-3-ylj-methanesulfonamide
30



di met hoxyt etrahydrofurane (41.3 gL, 0.31 mml) and the reaction m xture was
stirred for 20 mn at reflux tenperature. Subsequently, the solvent was
evaporated and the crude brown residue was recrystallized from Et 0Ac /

cycl ohexangobeMbsabd N (2, 4- di oxo-6-pyrrol -1-yl met hyl - ZC’}lﬁbiﬂbé}Qﬁ%ﬁmt hyl -
301, 4- di hydr o- 2H qui nazol i n- 3-y1) - net hdnesul f onam de (108

959 as a_light-brown solid. (DVBO-d6, 400 MHz) 3.12 m(s 3H, S02- C Ha)
LC-MS rt Z03_N57 nu; Dl\/IS ink 402.9 WD 2006/ 108591PCT/ EP2006/ 003251 - 108 -

[ MtHr Col untj; g . 6*50m, 3.5 um Positive Ms Water/ Acetonitrile
95:5 to 5:95 ¥n ' fSw 1.5 m/mn Exanpl e 43:

N-[ 6- (2- Met hyk Irrethyl) 2,4-dioxo-7-trilluoronethyl-1,4-di hydro-M
5qui nazol i n- SX/If matHhanesquonam de HHIG-AIICN S
OOFCNOFCNOHHToasqutlon of

N-(6-am nomet hyl-2, 4-di oxo-7-trifluoromethyl-1, 4-di hydro-2H qui nazol i n-3-y1
)- et harEébmsmﬁéﬁﬁ BEHL5063gnin043 mol ) in conc. CH3COR1-1 (10 nl) was
added 2-net hyl-2,5- di nmet hoxyt etrahydrofurane (62.2 ng, 0.43 mmol) and the
reacti on mxheprsE: m-ptoks-mgiﬁamrz-ﬁ:/hﬁﬂhoraﬁuh?:m i@mﬁmeamauﬁ@omsyﬁﬁequent ly,
t he sgl vent was Q\%%F%{at ed and the crude light-yellow residue was

recry taI“FeI]E‘QBS“F? OAc / cycl ohexane to yield

N46- ( 2- -pyr ol - 1-yl net hyl ) - 2, 4- di oxo- 7-

trifluorogethyl-1 4-@ Iy dr o- 2H qui nazol i n- 3-yl knet hanesul f onam de (130 ny,
0. 312 mmol; asha . ght - orange solid. "I-1-NWR (DVSO d5, 400 MHz) 3.11
ppm (s, 3lge T o?C—I\/B rt 3.994 run; M5 mz 416.9 [1VD-H 4 Col um:
SunFi reC18, 4. 6*5®'nn 3.5 um P03|t|ve M5 Water/ Acetonitrile 95:5 to 155:95
in5m WESE\IiQVM/zzﬂmE[MfFH %@5%@' e 44 _ _ _

N- F- 1 sopropyl - 6- ( 1- et -1H pyrazol - 4-y1) - 2, 4- di oxo- 1, 4- di hydr o- 2H qui nazo
lin-3- yl knmet hanesul fonam de

2- A no- ‘Exhnﬁﬁ]@EDmL@?:AED(oZa By nidi-d 31 Pyifibedmeth il )4+ BRNE QLB -quiddoliiEL)Y | est er
20 he 2-amn do- 4-i sopropyl -benzoic acid nethyl ester required for
the d upl"i“"ﬁb‘“?sgﬁ%‘lai“ﬂ% descri bed bel ow was prepared according to the

pr ocedur Wscrl bed | n WD 2004/ 033435 Al .

ES-MS: m/z 402 [M+H]", 1:7.90 min

Example 53: N-[2,4-Dioxo-6-(LH-pyrrol-2-y)-7-triffluoromethyl-1,4-dihydro-2H~quinazolin-3-yl]

15  methanesulfonamide
H
4 N Q H o
= AN
N J,S\
A0
F,C N0
H
ES-MS: m/z 420 [M+NH4]+, it 4.67 min

Example 54: N-[6-(1H-Indol-2-yI)- 2,4-Dioxo 7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]

20  methanesulfonamide

ES-MS: m/z 437 [M-H], 1t:9.29 min



The 1-nethyl-5-tributyl stannanyl-1H pyrazole required for the coupling
reacti on was prepared according 25to the procedure described above.

2- Am no- 5-i odo- 4-i sopropyl -benzoic acid nethyl ester (300 ng, 0.94 nmol)
and | - met Ryd 2f5/1d85610ut yI st annanyl1- 1H-pyrazol e (523 ny, pdrepRadiiodlsiWer e

wei ghed in air and added in a flane-driled-fl ask.

[ Bi stri phenyl phosphi ne] di ehl or opal | adi um (67. 3 , 0.1 equiv) was added and
the flas Exmaleé?=d€[§d?f5§ppaopgb%%ml-3ﬂlb%&ﬁ@xeﬂ-ﬂqatgrowaéviahﬂ yadH-he

m xture afolih3LyBCnftRanedfoRaiilit C control) at 100 C. The mi xture was
dissolve?aaith Eﬁ?A@, filtered and evaporated to dryness. The crude product
was puri € BY- %% hr omat ogr aphy (hexanes to EtOAc / hexanes (4:6)) to
yi el d 2-am no-4-isopr -5-(2-nethyl -2H WD 2006/ 108591PCT/ EP2006/ 003251
- 109 - pyHazoI-B-yl)-b nzoic acid nethyl ester (169 ny, 66% as a yellow
solid. (HSIJM5:—1147Z,2% [MH 4, it 5.20 min).

2- (4- Chl oro- phenoxycar yl am no) - 4-i sopropyl-5-(2-nethyl-21-1-pyrazol - 3-ye

e SR 8 Bty MBS TSGR 4Py v 2
Onet hyl - 2drfed@y 2820 for 80 1) vebaRpericzl, Zxbiothoprepdny wvaesitielr wied béressgry tdkebparT nol ) i n

di oxane .5 m)., The m.xture was.stirred f 2 ATLC..control.) .at -80 C.
The ar's fegtyEihumel B hdS o BY b it sh e foclhute Sl OBt 2R o

i n the néxtdisstiaionwicoldess syrer @ l9ay bppidfid; PRaX wasmolletted.. 6. 77 i n)

N F- 1 sopropyl - 6- (2- net hyl - 211- pyrazol - 3-y1) - 2, 4-di oxo- 1, 4-di hydro- 211- qui na
zoIin-3-¥Ik 1 5net hanesul f onam de CH3S02M NH2 (79.5 ng, 1.1 equiv) and

i - PrYQEt 1{zpmpyl->-pibgystmppnyhdHepye@eled to a sol ution of 244-

chl or o- phenoxycar bonyl am no) - 4-i sopropyl-5-(2-net hyl -211-pyrazol - 3-y1) - benz
oi ¢ acid nmgt hyl ester\giél nmy,” 0. 65 nmmol ) in dioxane (8 mL). The mixture
was stirngthfor 16 h (FL.CGearitrol) at 80C. The m xture was evaporated to
dryness. crude pr%gbft\maé_ﬁurified by flash chromat ography (Me011/ DCM
(1:9)) to provide

NA7-1 sopTopydld 67§ Z) prddtioy &f DA {mstaged dlom3-Bril) ¢72994nldilca; 111 &p ghidhydr o- 211- qui na

378 [P BT DI RRR A, Soloh B SRkt DRy (28, Dol ™ °
anal ogou Bilbeescddedsropfisa whilekeqping the temperature below -70 °C. At the end of the addition, the

N- F- 4 SOPLRONL was dindd Q)ﬁfk“’g‘f&zﬁ LRV B Phin Sr¥dde (Fadmfl! 1YL Qadhdr ALRERiden- 3- Y

11- nethai tesul f onam de - ]
while keeping the temperature below -70 °C. At the end of the addition, the mixfure was stirred for 1 h at

~78 °C and for 2 h atr.i.. The solvent was removed in vacuo and the crude 0i] was dissolved into AcOEL.
The organic phase was washed with water and dried over Na,SO;. The solution was concentrated in
vacuo to afford a yellow oil (3.82 g, 82%).

20
2-Amino-4-trifluoromethyl-5-(2-isopropyl-2H-pyrazol-3-yl)-benzoic acid methyl ester

N“N)\\ 0
O/‘
NH,

0
7
1 o~ —
F
E NH,, F
F Fe

To a solution of 2-amino-4-trifluoromethyl-3-iodo-benzoic acid methyl ester (1.56 g, 4.52 mmol) in
dioxane (40 mL) were added 1-isopropyl-5-tributylstannanyl-1H-pyrazole (2.34 g, 1.3 eq) and

25  Pd(dppf),Cl; (369 mg, 0.1 eq) and the resulting mixture was stirred at 100 °C for 18 h. A second portion
of catalyst (0.1 eq) was added and the mixture was stirred at 100 °C for 24 h. A last portion of catalyst
(0.1 equiv)} was added and the mixfure was kept at 100 °C for 72 h. The solvent was removed in vacuo to

provide a dark oil which was purified by flash chromatography (silica gel, EtOAc / hexanes (0:100 to



IN--N ,p" NOo o WO 2006/108591PCTI EP200 6/ 00 3251 - 110 - ESI-Ms: nth 364
immr, rt4.00 m n Exanpl e 46:

N-17-1sopropyl- 2, 4-di ox0-6- ( 1H pyrazol -4-yl1) -1, 4-di hydro-211- qui nazol i n-3-y
11- et har@gYdokesas de 5 ESI-MS: in/z 364 134+H, rt §Ci,ﬁpm,&ggg>fanpl e 47:
N47-1sopropyl-6-(1-nmethyl-111- pyrazol-44&1)-2,4-dioxo 1, ditiydro 211 qui n
azol i n- 3- éﬁ)met hanesul f onam de 3078 [I\/Hrgl}ﬂ , rt 3.99 mn nﬁ\ﬂ

N (2, 4- DGV} o-gip theditls coppppund (664 ‘PW} Pbifenie rwhltﬁaalﬂu(ﬁ%ﬁ%méﬁz% %Fibm n- 3-yl
) - et hapeswiHonam de ESI-Ms5: in/z 401 [MFIV, rt 0.91 mn. Exanple 49:

N- (2, 4- D ox0-6-pyridin-3-yl-7-trifluoronethyl-1, 4-di nydro-2H qui nazolin-3-y
1)- nmethanesul fonamde ESI-Ms: in/z 401 [MHII]., rt 0.97 mn Exanple 50:

N 16- ( 6- NHTTeifiuerpyethgticA2 3soptopyl2 Hdpyehizal3ayl ¥-2,tHdiofk b-U @rditiyaiio oyl quinadelidi3hyHr o- 2Hqui
nazol i n- %E%Llleauq%%pn%ggsul f onam de

N"N)\ 0 )\

N~
= P r N § uf
0 = N-§—
e N 1l
F NH, F A
F NS0
F F £ H

To a solution of 2-amino-4-trifluoromethyl-5-(2-isopropyl-2H-pyrazol-3-yl)-benzoic acid methyl ester
(510 mg, 1.56 mmol) in DCM (20 mL) were added Et;N (0.88 mL, 4 equiv) and then (CC1;0),CO (377
mg, 0.8 equiv). The resulting mixture was stirred atr.t. for 3 h. The solvent was removed in vzeuo and the

10 crude intermediate was solubilized m THF. CH3SO,NHNH, (116 mg, 1.0 equiv) was added and the
mixture was stirred atr.t. for 1 h. Then, ag NaOH (1N, 1.56 mL) was added and the mixture was stirred
for 30 min. The solvent was removed in vacuo and water was added. The pH was adjusted to pH 3-4 by
addition of 1N ag HCI. The aqueous phase was exiracted with AcOEt twice, The organic phases were
combined, washed with brine, dried (N2,30,) and concentrated in vacuo to afford a crude solid. The

15  crude product was purified by flash chromatography (silica gel, EtOAc / hexanes (25:75 to 100:0)) to
fornish a white solid (285 mg, 42%). (ES-MS: m/z 432.4 [M+H]", 1t 4.61 min). '"H-NMR (DMSO-ds, 400
MHz) 12.05 (bs, 1H); 10.4 (bs, 1H); 7.88 (s, 1H); 7.66 (s, 1H); 7.55 (s, 1H); 6.27 (s, 1H); 4.08 (m,
1H);3.16 (s, 1H); 1.31 (bd, 6H).

20  Example 56: N-[6-(2-Hydroxy-2H-pyrazel-3-yl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-

quinazolin-3-yl]-methanesulfonamide

Pyrazol-1-ol
oR

H i
N
25 A mixture of pyrazole (10 g, 147 mmol) and mCPBA (36.2 g, 147 mmol) in AcOEt (500 mL) was stirred
atr.t. for 10 d. The solution was concentrated in vacuo to afford a yellow paste which was extracted with
water (G x 100 mL) and concd HCI (100 mL). The agueous phase was washed with DCM (2 x 100 mL).
The organic layers were combined, concentrated in vacuo and extracted with concd HCI (50 mL). The
aqueous phases were combined and 115 g of irisodium phosphate dodecahydrate were added followed by
30  NaOH until pH 10. The aqueous phase was concentrated in vacuo to a volume of 400 mL and was then
exiraeted in continue with DCM/Et,O (2/3) for 40 h. The organic phase was concentrated in vacuo and

the residue dissolved in CHCLy. The insoluble material was removed by filtration and washed with



WO 2006/ 108591PCT/ EP2006/ 003251 - 1 1 1 - ESI-Ms: to/z 431 [MtHr, rt 4.68
1 N Exanpl e 51:
(2, 4-Di oxo-6-pyridin-2-yl-7-trifluoromethyl-1, 4-di hydro-2H qui nazolin-3yl
S net hapgsesfigngm de  ES-MS: ink 401 [ MkH, rt: 8. 54,858p, anpl e 52:
N- (2, 4- Di 0X0- 6-pyri nai di n-4-y1-7-trif Fditd onet hyl- 1, 4- dll)ﬁ{/glr)c()lgﬁéﬁ?%i nazol i n-
3yl)- 1 0 nethanesul fonamde ES-MS: to/z 402 [MtH, rt:7.90 min _
anmpl e gderoform. The aqueous phase was acidified with 200 mL of concd HCl and then exiracted continuously
2
y
0
t

15met hanesul f onar ni de f\l H-NNNO6 ES-Ms: raiz
M NRHJZ0l-1-pk (44 2638 p)aRa yellow sl @ 54: N46- (1H- | ndol-2-y1)- 2, 4- Di 0x0
-trifluoronethyl-1,4-dihydro-211-qui nazolin-3-yl] 20 netha nesul f onan de
ES- Nrrp% en%_?:zenz?,%zy_[lmpwﬂolé h9.20 min WO 2006/ 108591PCT/ EP2006/ 003251 - 112 -

I4- D gxppbniddt ?M) 8270 B- Phkorghnit phabdswre@aBbIAYd md cdrostinlaid Oudld-telhitga@zol i n-
(0]
[

Exa
N46- ( 2- 1 sopropyl- 2H pyrazol ~3-y1) -2, 4-di axo-7-trifluoronethyl -1, 4-di hydro-2
Hqui nazol i n- 3- $1- et hanesu am de

OH O
1 1
N,N N,N
\ / — \ 7
To a mixture of pyrazol-1-0l (1 g, 11.9 mmol) and i-Pr,NEt (2.02 mL, 11.9 mL) in DCM (15 mL) at Q °C
was added BnBr (4.09 mL, 23.8 mmol). The mixture was allowed to warm up to r.t. and stirred at this
temnperature for 22 h. The mixture was concentrated in vacuo to afford a yellow paste. The crude product

10  was purified by flash chromatography (silica gel, hexanes/DCM/Et,O (100:0:0 to 80:10:10), R;0.23 in
hexanes/DCM/ELO (34:3:3)) to provide the title product as a yellow oil (1.17 g, 56%).

1-Benzyloxy-5-tributylstanmanyl-1 H-pyrazole

0

i v
T Ve Cd

15  Toasolution of 1-benzyloxy-1H-pyrazole (1.17 g, 6.72 mmol) in THF (15 mL) at -78 °C was added
dropwise n-Buli (4.6 mL,1.6M, 7.4 mmol). The mixture was stirred at -78 °C for 2 h before addition of
Bu;Snl (1.99 mL, 7.38 mmeol). The mixture was kept at this temperature for 1 h and was then allowed to
warm up to r.t. and stirved for 1 h. The mixture was concentrated in vacuo and hexanes was added. The
insoluble material was removed by filtration and the filtrate was concentrated in vacuo to afford 1-

20  benzyloxy-5-tributylstannanyl-1H-pyrazole (3.3 g, 100%) as a yellow syrup.

2-Amine-5-(2-benzyloxy-2I-pyrazol-3-yi)-4-trifluoromethyl-benzoic acid methyl ester

N‘_"
O /N

OBn
08 i
| o~ T{J n = LO/
+ N~ SnmBu,
F NH, Ve F NH,
FL el

To a solution of 2-amino-4-trifluoromethyl-5-iodo-benzoic acid methyl ester (750 mg, 2.17 mmol) in

25  dioxane (15 mL) were added 1-benzyloxy-5-tributylstannanyl-1H-pyrazole (1.24 g, 2.60 mmol) and



1- 1 sopropyl -111-pyrazole ,N N 5A m xture of pyrazole (5 g, 73.44 mol),
NaHCO3 (12.2 g, 2 eq) and 2-bronopropane (15 nL, 2eq) was stirred at 120C
for 90 h. Over this period, 2-bronmopropane was added when necessary to keep
an adequatwovtcdb®Rer The solids were renoved by filtrat b@flE@fh@ﬁl&ﬂ%ﬂ esul ting
solution was distillated. Fromthe distihglation, a colorless syrup (4.6 g,
bp 148C, 57% was collected.. 101-1sopropyl-5-tributylstarmanyl-1H pyrazol e
N\ TOP@{dmﬂz@z(U?@g@ZIS”GPIERl] 254 ﬂtﬁfresm%na pireparsetred DA9HCEu 6 A0 09 ., 1.6
M 1.1 egidifnd %wmmgytl(@ﬁ e@m u(ag-acﬁgd md’the]xm;ttu[':'eq;)a)s sﬁrdeIf‘ﬁO"Cafoﬁé}J Adbikigi of

1- |soprog%l-1kk yrazol e (1, In TI-if was added dropw se

whi | e keébfrige fq%‘@n*tww%%vzé’ﬂ% |t9)%f°rdmd@ Olle\tTh% Hedepiugfvas Piglﬁa%brﬂ%s&n t he
15m' Xt ur enrv@stogiphy (s8la adi, BtORE/ hetfined (- 100 fo 50130))a6ibishitie e GIM @fdpeted @Sarddt-L,

it el R S 20 oR e At B ATk &y eq T or 1 h at 78 C and

for 2 hat r.t.. The solvent was renoved in vacua and the crude oil was
di ssol ve e ried
O 50 o e PRS00 LBl S B b oot (20
(182 g, gethynes@namide

2- Am no-4-trifluoronethyl-5-(2-isopropyl-2 yrazol - 3-y1l) - benzoic acid
met hyl ester ¢ 00 NI-12NH2 To a sol uti f

2-am no-4-triftdoronmet hyl-5-i odo- benzoic met hyl ester (1.56 g, 4.52
ane (40 nL) were added o

i butyl stannanyl- 1H pyr8z2ple (234, @ 1.3 eq) and

NP xture was stirred at
100C for second portion of cataly 0.1 e® was added and the
m xture stirrBé at 100C for 24 h. A-Tast gbrtTon of catalyst (0.1
equi v) was &dded and the nixture mas kept at 100 C for 72 h. The sol vent

was ﬁ@nv\teslsdmmmpyme 5mz sz Bx /f ﬁkzo@BJyl)%ﬁhbrM\’ﬁéhy@-Hédz&b &dd B¥mfileaeh
chr omat ogr aphy %@ |ca exanes (0:1

2006/ 10 8 5 mL) were added successively EtsN (0.37 mL, 2.69 mmol) and then
(CCIgO);CO (163 mg, 0.53 mmol). The resulting mixture was stirred at r.t. for 2.5 h. The solvent was
removed in vacuo and the residue was solubilised in THF. CH;SO,NHNH; (98 mmg, (.87 mmol) was

added. After stirring the mixture at r.t. for 2.5 b, it was treated with aq NaOH (1N, 0.87 mL) for 30 min.

mmol ) in di o
1-i sopr opyt!
25Pd( dppf

15 The solvent was removed in vacue and water was added. The pH was adjusted to 3-4 by addition of 1N
aq HCL The aqueous phase was extracted with AcOEt (2 X). The organic phases were combined, washed
with brine, dried (Na;80,) and concentrated in vacuo to afford a yellow syrup. The crude product was
purified by flash chromatography (silica gel, DCM / MeOH (100:0 to 90:10)) to provide the title
compound as an off-white solid (100 mg, 30%). ES-MS: m/z 496.3 [M+H]", it 5.81 min.

20
N-[6-(2-Hydroxy-2H-pyrazol-3-yl)-2,4-dioxo-7-friflucromethyl-1,4-dihydro-2H-quinazolin-3-yl]-

methanesulfonamide

O
N~ 9 .0 Ny o o
iy J\ H T / H 1
= AN=§— = I N-§—

L — o

E N0 ) NJ*O

F F F H

N-[6-(2-Benzyloxy-2H-pyrazol-3-yl)-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl]-
25  methanesulfonamide (100 mg, 0.202 mmol) was hydrogenated over 10% Pd/C in MeOH (5 mL) for 16 h
at r.t.. The catalyst was removed by filtration over Celite. The solution was concentrated i vacuo and the

resulting resin was dissolved in DCM (1 mL). Hexanes (4 mL) was added and the precipitate was filtered



- 113 -50:50)) to give the title conmpound (666 ny, 45% as an off-white
solid (ES-Ms: /ea 328.3 [MtH|t, rt 5.60 mn).

N-P-Tri fl uoronet hyl-6-(2-isopropyl -211-pyrazol -3-y1)-2, 4-di oxo- 1, 4- di hydr o-
211- qui nazgbhssIeedk S5 met hanesul fonam de To a sol uti pErebroos003251

2-am no-4-trifluoronethyl-5-(2- isopropym6211 pyrazol - 3-y1) - benzoic acid

met hyl ester éSlO ?@g rrego 2 &1 m.) were added Et3N (0.88 niL, 4
equi v) andh viseed aprnssres dges oAt the tige ‘@&IE’PW as s grey pvdlsr ©OF Ay TS e was
stirred @&-Ms:tnz 4003 [BrHTHNMES ol A@hin WHSNVIRIDMEBO-d, 1Moy HEps.end, hHe.c1Qer ude

added andrtneetATard NnlOetHd el T A7 G Then ag Naci (1N, 1. 56

m.) was added and the m xture was stirred for 30 mn. The sol vent was

renmovegd . and Wat § ] 3 A

it on P PRSS A R BB A R e AT 1 AE R C) UM MR
The orgaﬁﬂcql@imgléls3-mlémth?emlfmdﬂd%shed vmth bri ne, dr| ed (Na2504) and
concentrated in vacuo to afford a crude sol i d. The 15crude product was
purified by flash chromat o%raphy (sili caﬁg Et 0OAc / hexanes (25:75 to
100: 0)) @aXGFmaml@rﬁ -UE it 2¢riow -firiflupsamethy}-begzoigacidpethyd eers [ M |
A4.61 mn)o'1l-MVR (DVSO d6, 400 M—|z)012 054 bs, 1H); 10.4 (bs, 111); 7.88
(s, 111); A 66 (8 1H); 7.55 (s, 1 . 116. 27 111); 4.08 (m 1H);3.16 (s,
111); 1.31 ()
N-[ 6- (2- Hys A
ui nazol i = Vi ) mhanesul f onam de Py#¥'azol - | fz\

NN NNI| 25 R mxture of pyrazole ( Og, 7 mmol ) and nCPBA(SGZg,

147 L DB B e gt e S St it e it e A PRV ¢

vvat er (6NN fi@thybhimaanidt doaicd add@l(l(l]:ﬁn 8rlatunol) Vhestiaeie 60 8C foha b cThamsxtwas hed

W th . an opbi in
vacuomanvh&gdl u}eiig{?tg(’jﬂzbﬂ H}eeor & p{l%g gg,gghgiw %t& %d@@%goggghgcgg&h%%n
conmbi ned veand tolat®rdyp silow pasgoﬂne@mdphmétp:hm@uef ertleciiaply dramatoevaphe(sdidaigsd

fol | oned ERyAé’:@wmmsm aollo(mrj) Qoqvade%aﬁre%&HﬁoUH&m%g@ﬁasmﬂ GERLBHR e@b MB:
vacuo_to a vol une was then extracted 1 h continue wt

DCM EP 20 (233 Wéﬁ] 4104ﬂ7m‘Fhe or ganl c phase was concentrated in vacuo and
the residue dissolved in CHC13. The insoluble material was renoved by

filtratign and was 6/ 108591 -114- PCT/ EP2006/ Q032

chl or of or’arﬁ“"’‘?f‘}ff@“%?’q{I @%ﬁ?eﬁﬁ%ggﬂb&%ﬁﬁ?% éif’%ﬁ??ﬁo%éﬁ ZYF ag Wétgg(ll-elﬁff and
then extracted continuously with DCM Et20 (2/3) for 70 h, The organic
phases were conbi ned and concentrated in vacuo to affordopyrazol-Il-ol (4.7
g, 38% as ay g)l OW Syr up. 51- 13enzyl oxy- 1H pyrazol e 1}% a mxture of
pyrazol -1 <ol (1 g, 11§19 mml) and :/ngNEt (2.02 i, NZN]. 9 nmyp in DCM (15

m) at 0 CMwas7a BBt (40941 3.8 mml) ,The{uiXture has allowed to

!

0
]_1fl uor onet kyl - 1, 4- di kydr o- 2Hq

warmup to'r.t_ an t|rred tatHthist enperat ure for 22 e % xture was
concentrated ir vacqu\o afford a yell ow paste. The 5 Qguct
o”l\

A mixture of 2-acetylamino-5-((E)-3-dimethylamino-acryloyl)-4-trifluoromethyl-benzoic acid methyl

20  ester (600 mg, 1.67 mmol) and (2-methoxy-ethyl)-hydrazine (151 mg, 1.68 mmol) in toluene (10 mL)
was stirred at 90 °C for 40 h. Four portions of (2-methoxy-ethyl)-hydrazine (one equiv each day) were
added over 4 d and the mixture was kept at 90 °C. The mixture was concentrated to dryness in vacuo. The
crude product was purified by flash chromatography (silica gel, DCM/MeOH (100:0 to 60:40)) to provide
the title compound as a yellow syrup (352 mg, 55%). ES-MS: m/z 386.3 [M+H]", 1t 5.50 min.

25
2-Amino-5-[2-(2-methoxy-ethyl)-2H-pyrazol-3-yl]-4-trifluoromethyl-benzoic aeid methyl ester



10was purified by flash chromat ography (silica gel, hexanes/DCM Et 20
(100:0:0 to 80:10:10), Rf 0.23 in hexanes/ DCM Et20 (34:3:3)) to provide the
title product as a yellow oil (1.17 g, 56%.

1- 13enzyl axxy 2dmstdsstaut yl st annanyl- 1H pyrazol e 15To apepkrdobdisii

1- benzyl oxy- 1Hpyrazole (1.17 g, 6.72-dfdt) in THF (15 nmL) at -78 C was
added dropwi se n-BuLi (4.6 nL,1.6M 7.4 mmol). The m xture was stirred at
-78 C for 2 hlbefore addition of Bu3SnCl (1.99 ni, 7.38 mml). The m xture
was kept at tils tenperature for 1 h ahd was then allowed to warmup to
r.t. and stipgred for 1 h. The m xture¢was concentrated in vacuo and hexanes
was addedN-Whe i ngpl ubl e nateri al Was renoved by filtration and the
filtrate was atFated in vacu/t af f ofd 1-
20benzyl oxy A 63.3 g, 100% as a yellow
syrup. 2-Aw 7 3-y1)-4-trifluoronethyl-benzoic
acid nmethyl Feste )@n 0f \RN. 0 NHZ/TNH™ NH: To a sol ution of

2- am no- 4- trlfluorcrnethyl 5-i odo- behzoic acid nethyl ester (750 ngy, 2.17

mmol) in X
I benzyl 3ESSREARE b Pl M AR oL, -4 tifuompmethyLopngaic seid et esfer |\
2006/ 108692 pe ). ER200E) ©B3284d Wltl’ﬂMg)H C@Mhdpﬂ)f 0}’@@1’2"(@ HzFO )0 mp) @'@Thﬁ{m%‘lt?ﬂt and

the resuldiiag wii i & 7988 f&%rfrsqolaémlv@oeqe&e&ed Hovdduo M uRdelidub @Q@JISSQ%& on
of catalyst (0.1 equiv) was added and m xture was stirred at 10 for

an adei t grEgtergheip] wqﬁeded\i@hqlwsadﬂlémf@H FaAla( B Tks ﬂﬂbeoawf@?edvaae&%cw oi l .
The cr udemme@mtxmﬁe d}§unicfplh@€s Yite Edndglad, qﬁémpﬁymﬁﬂﬂmyncéﬁateu@avag@i to Et OAc /

Do et 00 b A BLS Mkl 8 R ESRGee o of T st
N 16-( 2- _Benzyl oxy- 211- pyr azol 3-y1)-2,4-dioxo-7-trifluor orret hyl -1, 4-di hydro
-21-1- qUNU{'%.Z[QJQ-ﬁé%byﬁéﬁyl)%-gﬁggﬁﬁglﬁ-Q,Qﬁlrigxg?/-triﬂuoromethyl—l,4—dihydro-2H-quinazo1in~3—

10 yl}-methanesulfonamide

. §
i/ P H
o~ N
F
i, NH,
F
To a solution of 2-amino-5-[2-(2-mcthoxy-ethyl)-2H-pyrazol-3-yl]-4-trifluoromethyl-benzoic acid mcthyl
ester (238 mg, 0.69 mrnol) in DCM (15 mL) were added Et;N (0.39 mlL, 2.77 rmunol) and then

(CCl;0),C0O (168 mg, 0.55 mmol). The resulting mixtare was stirrcd at r.t. for 3 h. The solvent was
15 removed in vacuo and the residue was solubilised in THF. CH;SQ,NHNH, (94 mg, 0.84 mmol) was

—
—

:m:o

added and the mixfure was stirred at r.t. for 2 h. The solvent was removed ér vacuo and water was added.
The pH was adjusted to 2-3 by addition of IN ag HCI. The aqueous phase was extracted with AcOEt
(2X). The organic phases were combined, washed with brine, dried (Na;SQ,) and concentrated in vacuo
to afford a yellow syrup. The crude product was first purified by flash chromatography (silica gel, EtOAc
20 /hexanes (50:50 to 100:0)). The fractions containing the expected product were concentrated. After
precipitation in DCM/hexanes, the product was re-purified by flash chromatography (silica gel,
DCM/MeOH (100:0 to 70:30)) to provide the title compound as a white powder (35 mg, 12%). ES-MS:
m/z 448.3 [M+H], 1t 5.01 min. "H-NMR (DMSO-d;, 400 MHz) 12.06 (s, 1H), 10.40 (s, 1H), 8.00 (s, 1H),
7.63 (s, 1H), 7.54 (s, 1H), 6.29 (s, 1H), 3.94 (bs, 2H), 3.59 (bs, 2H), 3.15 (s, 3H), 3.09 (s, 3H).
25
Example 58: N-[6-(3-Methyl-3H-[1,2,3]triazol-4-y1)-2,4-dioxo-7-trifluocromethyl-1,4-dihydro-2H-

quinazolio-3-yl]-methanesulfonamide



10To a sol ution of

2- am no- 5- (2- benzyl oxy- 2H pyrazol - 3-y1)-4-trifl uoronet hyl - benzoic acid

nmet hyl ester (263 ng, 0.672 mmol) in DCM (15 nL) were added successively

Et 3N (0. 3%vorkaos/20869. nmol ) and t hen (CC130) 2C0 (163 ny, rOr/BRosemabyss The
resulting mixture was stirred at r.t.-flé%-2.5 h. The sol vent was renmoved in

vacuo an e resj .was solubilised in THF. CH3SO02NHNH2 (98 ng, 0.87

mol ) mg%glyé&ﬁi!&?’gﬁ’?%l rring the mixture at r.t. for 2.5 h, it was

treated wigh ag NaCOH (IN, 0,87 nL) for 30 min. 15 The solvent was renoved

in vacuo N? wat er was adde@L The pH was adjusted to 3-4 by addition of 1N
N

aqg Ha Thet,adqueous—phase vva'i %tract ed with AcOEt (2 X). The organi c phases
wer e corrbl ned, washed with "brl ne, dried (Na2s™) and concentrat ed in vacuo

Lo o O o8 S RA oy ', SN RAED 95 PHELL | £ b Shy 1o
title com@@nﬂ'leamxtan vafs fhembrioted tosb]G add MeD@-33gnL, 3D9gnmob Srap/Bided drbzwm@ 8h8g
[ M1 - Q;'il’ rr'l)['turlé \\/g% tlme(ﬁ]alloargd H‘ u[aﬁ-n (_qgt'o'?'x qfl@%%eg ;t]tﬁlpfégnggrgljure%orw)fhgsolvent was

, 4-di oxo-7-trifluoromethyl-1, 4-di hydro-2H qui nazolin-3 ¥/
rret hanes [ATeyeiiivgrae, the residue was treated with hot toluene (40 mL) and then filtered to afford a yellow

u46 (2- Bﬁfbwtgﬁyaﬁ@%agééﬁﬁ%h&mql% &d/ﬂheqlaw\eas?m&ea b Qe mt“}aylvaslaecﬂwﬂl kydr o- 2
ul naz | | - me angesu Oonam de
hygr ogengﬁg& Qe Blpety e eﬁwéﬁ%csﬂfmi § H’F”ﬂ%l%ﬁhea{?mq?‘ ‘E“gme%]e‘zéi§ afyst

was r enowvetdr fanph tol affbﬂtanﬁiﬂufe\beﬁtarﬁ‘@ xh:it&lal aﬂaeinsnirmttorhewaﬁueam@&medﬂe&deﬁl in
vacug, an he uIt|n S|n %;M n). .He s (4 m)
was gddegHi: ﬁd]t([%g preC| [530 FEhas® ]fml gernéa W? gé %Q?éfﬁ&ﬁ%géﬁﬁé/ 003251
- 116 - ednkenta@s rodcusite #fdnd kcenaibsl-dhil . 2 rebld (032 £ 28%d at drellow sirep.conpound as
a grey powder (66 nmg, 81%yield). ES- MS: infz 447.3 [ MFCH3CN+H]t rt 4. 90
mn. "11- NI\/RIB‘&)DIVBOdG 400 MHz) 8.00 (s, H), 7.63 (s, 1H), 7.26 (d, J= 2.34
Hz, 111) I-Mptebstputyfstannanyggi-[z231tpzolg 3. 17 (s, 311). 5Exanple 57:
N-1642- (2- Met hoxy- et hyl ) - 2H- py razol 3-y1]-2,4-dioxo-7-trifluoronethyl-1,4-d
i hydr o- %‘]57 GHspazol i n-3-yl angsul fonam de
2- Acetyl m/ho- 54 E)=3-di ’met h m no>acryl oyl)-4-trifl uoromethyl - benzoic
acid met hyI ester 0000 NI N.
15  To a solution of 1-methyl-111-[1,2,3]triazole (1.33 g, 16 mmol) in THF (20 mL) at -78 °C, was added

dropwise n-Buli (11 mL,1.6M, 18 mmol). The mixture was stirred at -78 °C for 2 h before addition of

BusSnCl (4.75 mL, 17.6 mmol). The mixture was stirred at this temperature for | hand at r.t. for 1 h. The

mixture was concentrated in vacue and hexanes was added. The insoluble material was removed by

filtration and the filtrate was concentrated in vacue to afford 1-methyl-5-tributylstarmanyl-1H-
20 [1,2,3)tdazole (6.12 g, 82% yield) as a yellow syrup.

2-Amino-5-(3-methyl-3H-[ 1,2,3]tniazol-4-yl)-4-trifluoromethyl-benzoic acid methyl ester

To a solution of 2-amino-4-trifluoromethyl-5-iodo-benzoic acid methyl ester (1 g, 2.90 mmol) in dioxane
25 (20 mL) were added 1-methyl-5-tributylstannanyl-1H-[1,2,3]triazole (2.02 g, 4.34 mmol) and

Pd(dppf),Cl; (237 mg, 0.29 mmol) and the resulting mixture was stirred at 100 °C for 24 h. A portion of

catalyst (0.1 equiv) was added and the mixture was stirred at 100 °C for an additional 7 h. The solvent

was removed in vacuo to afford a dark oil. The residue was purified by flash chromatography (silica gel,

EtOAc / hexanes (0: 1000 to 40:60)) to provide the title compound as an off-white solid (357 mg, 41%
30  yield). ES-MS: m/z 301.2 [M+H]", rt 4.49 min.



O NH 10A m xture of 5-acetyl-2-acetylam no-4-trifluoronethyl-benzoic acid
nmet hyl ester (2.46 g, 8A mol) and N, N di net hyl fornmam de di net hyl acet al
(1.1 n, 81 mol) was stirred at 90C for 4 h. The m xture was diluted with
AcCEt. Thevormamessoiphase was washed with water, dried piNgRSOH) 00834
concentrated in vacuo to afford a yeI W past e. The crude product was

purified h 0 el, EtOAc.. exanes

100: 0)) Pﬁ%ﬁ%@%@? ’ef?]ha Pty @yn%ﬁ‘ ‘i‘? %E'F%é‘"%@g%f‘]‘(ﬁﬂ?&?g %/qvﬁ ES- MS:
15m z 358heBadebbtfdhgmidé 4. 77 min.

2- Acet yl am no- 542- ( 2- met hoxy- et hyl ) - 2H pyrazol - 3-y1]-4-trifl uoronethyl - benz
oic acid m&mﬁyl ester 0 H NNO NN. " In"NH NI—bA m@gture of

2-acetyl ahinQ- 54( B -3;di met hyl am noMacY yl g -4 Ht&ifl uoronet hyl - benzoic
aci d net hyl er Y600 ny—1.67 Mol ) rre@)hoxy et hyl ) - hydr azi ne
(151 ng, 1088 wdtyn,in tol uene (10 nf sfrkped at 90C for 40 h. Four
portions of f2-net hoxy et hyl ) - hydrazfne (oneHequiv each day) were added
over 4 d and the m xture was kept at 90 C. The m xture was concentrated to
dryness iTmavduatien.of FhminosS(@encthy b2, Saszqhdri)i4-eifludyyméthd dbnzoi radrathgireaiehy

o yel w2y gnib R baRggh A e bal B D pf frbEpd B GCRBRRRLE o
2006/ 1086233 peT).EPamob,/ The g3gting mixtpre was stirred at r.t. for 3 h. The solvent was removed in vacuo
2- Acet Yl ard ROresialednds zolﬁmﬁsb@mm%t bMJ i gm% 13_‘:‘43ﬁ4r}10'1)4w§sralitieh A tﬁ@ﬁﬁ:&ﬂ)fé ben

zoic acid nethyl ester was treated with
ot ai ni HE- 0w L dB et OGO Yot 1% 1§ e Ma-d-ne F Faiive S61 HEFOFT Has
stirred afin. T0c $o1¥ewad rdinovdd @ v Qb MeIWater Wat R1dEETRMAUwiThdjaaed o 28t sidifod &S| due

vas (iib SS %\ellce; g[Cl. The aqueous phase was extracted with AcOEt (2 X). The orgamic phases were combined,
washed with brine, dried (Na,SQ,) and concentrated in vacuo to afford a yellow syrup. The yellow syrup
was dissolved in DCM (2 mL). Hexanes (8 mL) was added and the resulting precipitate was filtered off,

washed with hexanes and dried to afford the title compound as a grey powder (213 mg, 44%). ES-MS:
mfz 4053 [IMHCH;CN+H]", it 4.1 min. 'H-NMR (DMSO-d, 400 MHz) 12.16 (s, 1H), 10.40 (s, 1H), 8.11
15 (s, 1H), 7.77 (s, 1H), 7.68 (s, 1H), 3.79 (s, 3H), 3.16 (s, 3H).

Example 59: N-[7-Fluoromethyl-6-(2-isopropyl-2H-pyrazol-3-yl)-2 4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl]-methanesulfonamide ‘

2-Amino-4-hydroxymethyl-benzoic acid methyl ester

Q 0

-~
HO
NH, HO NH

20 © i
To a solution of 1-methyl 2-aminoterephthalate (10.0 g, 51.2 mmol) and NMM (5.75 mL., 1 equiv) in
DME (90 mL) at -15 °C was added dropwise IBCL (6.7 mL, 1 equiv). The mixture was stirred at this
temperature for 15 min. The salt was removed by filtration and the solution was cooled down to -15°C. A
solution of NaBH, (3.06 g, 1.5 equiv) in water (30 mL) was added carefully dropwise. At the end of the

25  addition, water (100 mL) was added and the mixture was stirred atr.t. for 15 min. Aq NaOH (2N, 50 mL)
was added and the aqueous phase was exiracted twice with AcOEt. The organic phase were combined and
dried (N2,SQ,). The solution was concentrated in vacuo to afford a white solid (8.0 g, 86%) (ES-MS: n/z
182.1 [M+HT’, rt 3.50 min).

30  2-Acetylamino-4-hydroxymethyl-benzoic acid methyl ester



5into water. The pH was adjusted to 10-11 by addition of 2N agq NaOH The
aqueous phase was extracted with AcOEt (2X). The organi c phases were

conbi ned, dried (Na2SO4) and concentrated in vacuo to afford the title
(642-(2- Met hoxy-et hyl)-2H pyrazol - 3-y1h2@;4-di oxo-7-trifluoronethyl -1, 4-dih
ydr o- 2H qui nazol i n-3- 10yl -nethanesul fonam de To a solution of

2- am no- 5-[2-(2- hoxy- et hyl) - 2H pyrazpl - 3-y1] -4-trifl uoronmet hyl - benzoic
acid met hyl 338 ng, 0.69 n DCM (15 L) were added Et 3N (0. 39
rnL, 2. 71_,Cmm nd then—(—CaQO%gCI) 68 Hg 0.55 mml ). The resulting
mxture was stiTrédat r.t 3 g1 sol vent was 15 renoved in vacuo
and the residue was sol ubilised in TH SO2NHNH2 (94 ng, 0.84 nmol) was
added and the m xture was stirred at T. for 2 h. The sol vent was renoved
in VaCUOT@BQolM%B%D‘Q@;ﬁde@%xyrﬂéhﬁl Péﬂz&@&@ﬁkmﬁfeﬁ& (. 9524‘3%1&}{) ﬁQQk:In'e?ﬁOOf I'N

aqg HC . The aqueous phase was extracted gani ¢_phases
wer e conBinues 2ddedace chioride B0f A 1W@M%@@Wﬂaﬁmwﬁwﬁ#?%Pe%fqrrw acuo
to aff or d'h@so}{ﬁbﬂl AW @Hdetitpated TR Gachis Ahd@hetERAME bil wasssoﬁlba&ﬁ in D@M/ﬁdxﬁﬁs oys) fimsh

Fract Pond RO SITE FrleLypEReat AHOBILE Meve RURCIHLT I >R IS e

pr eci p|ta24bm1m,BGWShmnhnes the product was re- purlfl ed by flash

chromat ography (silica gel, DCM MeOH (100:0 to 70:30)) to provide the title
conpound as a white powder (35 ng, 12% . ES-MS: iii/z 448.3 [MtH, rt 5.01
mn. 11- 2-A4pRanibyBoneBnespiionyidymetty}-bo@oic g¢id mephyl estor 40 (s, 111), 8.00 (s,
7.63 (s, 111), 7.54 (s, 1H), 6.29 (s, 1H), &.94 (bs, 211), 3.59 (bs, 2H),
3.15 (s, 311), 3.§9 (s, 3H). 25 WD 2006/ 108591PCT/ EP2006/ 003251 - 118 -

1- Met hy1- 1H4 ds'i’azol e l-1 N o & solution of NaOMe (3.91 g,

72. 4 Mol i (50‘rTrL—)_Was geed T 3qilH-triazole (5 g, 72.4 mol).
The mixture was tHNén cooled to O/CCand Mel A 4.53 nL, 72.4 mmol ) was added
dropwi se. The 5rﬁ’)J(NJI‘e was stirred allowe® t0 warmup to r.t. and stirred

at this tenperature for 2 h. The solvent was renoved in vacua, the residue
was 9 eafled selition ofgacetiamingEhydnay ey barroicheid eyt esiced & &-Smmeb andEPe| | ow

paste. Thismpasd uHeR I$¢N4"(f0b%¢():htrb QQhas Q&d@&&s@n@ 1tnl;1e 13QLki¢ desvisk! Adigrad of .

The solid_ was was (2.X). The filtrates wer e conbj ned,
concent r & Bﬁaqdwovémxwaﬁﬁ@fﬂdé@.aa&& JP%?‘E‘I‘W%@&MTE washed vt egugredyump) to
af ford asdnitich of RaHIFO S fheh &@:d4,80.).althe 8d16tichiwaatonPen@ateCin.vacld & Afosd the fitdt € was

e ! nllprr}und as a brown paste (5.4 g, 100%) (ES-MS: m/z 302.2 [M+H]", 1t 4.58 min).

15
2-Acetylamino-4-fluoromethyl-benzoic acid methyl ester

O
\/@f LO/ \/E;;I).i i
Q
0. .o -
/S.O NH F
04[\

A solution of 2-acetylamino-4-methanesulfonyloxymethyl-benzoic acid methyl estes(5.2 g, 17.3 mmol) in

CH,CN (10 mL) was added over a period of 10 min to a pre-stirred mixture of potassium fluoride (2.01 g,
20 2 equiv)and 18-crown-6 (461 mg, 0.1 equiv) in CH;CN (40 mL). The mixture was then stirred at 80 °C

for 48 h. The mixture was cooled down and diluted with AcOEf. The organic phase was washed with aq

HCI 1N, a saturated solution of NaHCOQ; and brine, dried (Na,SO4) and concentrated in vacuo to afford a

brown residue (2.6 g). The crude product was purified by flash chromatography (silica gel, EtOAc /

hexanes (0:100 to 40:60)) to provide a white solid (1.5 g, 39%) (ES-MS: m/z 267.2 [M+CH,CN+H]", 1t
25 486 min).

2-Amino-4-fluoromethyl-benzoic acid methyl ester



10THE and NaH was added portionw se. The insoluble material was filtered
of f, washed with Et20 and concentrated in vacuo to afford

1-nethyl -1H(1,2,3]triazole (1.33 g, 229 as a yell ow syrup.

1- Met hyl - Bvoreobnesghist annanyl- 11141, 2, 3]tri azole N 1\. pSivapfod®imzia
solution of 1-nethyl-1H41,2,3]triazolel®1:33 g, 16 nmol) in ULF (20 nlL) at
-78 C, was added dropwi se n-BuLi (11 nm_,1.6M 18 mmol). The m xture was

stirred at -78 Cfor 2 h before additi®n of Bu3SnCl (4.75 L, 17.6 mol).
The m xture Stofred at this t pure for 1 h and at r.t. for 1 h.
The m xt ure concentrated iga Vv and hexanes was added. The insol uble

material was re ed by filtration and¥the filtrate was concentrated in
vacua to affordoZ-vet hyl-5-tributylstarmanyl-114- 20[1, 2, 3]triazole (6.12
g, 82%yield) as a yellowo?/rup. o .

2- Ani no- 39 ¢ 80lpian e P-acsiylaminoyd-Bpgrometbylbenzoig 49id methyliestei (P EnetaRAYHEAFSEGCi d
net hyl  esdrgwadidd®d conddtsOifuric abiH24 mLNnd TR néxt@hwd$ fe@iixe@ffor 1 h. The mixture was cooled

IZ;]agll gg;ﬁ-%%%ilfglgﬁtﬁqgagzvéééa%gg ;vgseaqét%lagd %glp wg.gzgcgl}/slted?osé-?(g by(a]ddigbn gf 2%10 ol )
1- met y| NaoHr Theutpyebsd phisaany extchbdd with 8JQHt Tz otgeni Zha@2wee cofnbiwéd,wiele} wathd

Pd( dppf) 2 37 .29 | ) and the resultin I xture was stirred at
100 & 1 op ez aten (S8 R slRonhed Serelefil Bk A B S BRR i LT T
was stir yebwatrang0oil ¢ Zay 109P6) GRS oads4. 7[MetH] Tt Yohivent was renoved in vanp
to afford a dark oil. The residue was purified by flash chromatography
(silica gel, EtOAc / hexanes (0: [000 to 40:60)) to provide the title
conpound Zyniagr4-#pgromethylE-iedsrepzofcanid miyl epter, 30yi el d) . ES-MS: 212/ z 301. 2
[MtH b, it 4.49 nmm WD 2006/ 108591PCT/ ER2006/ 003251 - 119 -

N46- (3- Met hyl - 31141, 2, 3)triazol -4-yl)-2, §-di oxo-7-trifluoronethyl-1,4-dihyd
ro-211-qui nan- Py1] - et hgnesd nicgle

F NH, F
10

NH,

To a solution of 2-amino-4-fluoromethyl-benzoic acid methy! ester (1.24 g, 6.77 mmol) in EtOH (50 mL)
were added silver sulfate (2.12 g, 1 equiv) and iodine {1.72 g, 1 equiv) and the resulting mixtore was
stirred atr.t. for 1 h. The mixture was filtered through a pad of celite and washed with FtOH. The solution
was concentrated iz vacuo and then diluted with AcOEt. The organic phase was washed with sat. aq

15 NaHCO,, 1M sodium thiosulfate solution and brine, dried (Na;S0,) and concentrated in vacuo to a afford
a light solid (2.4 g). The crude product was purified by flash chromatography (silica gel, EtOAc / hexanes
(0:100 to 20:80)) to provide an off-white solid (1.55 g, 74%) (ES-MS: m/z 351.2 [M+CH,CN-+H]", rt 5.81

min).

20 2-Amino-4-fluoromethyl-5-(2-isopropyl-2H-pyrazol-3-yl)-benzoic acid methyl ester

NH,

To a solution of 2-amino-4-fluoromethyl-5-iodo-benzoic acid methyl ester (650 mg, 2.10 mmol) in
dioxane (30 mL) were added 1-isopropyl-5-tributylstannanyl-1H-pyrazole (1.01 g, 1.2 equiv) and
Pd(dppf),Cl; (172 mg, 0.1 equiv) and the resulting mixture was stirred at 90 °C for 18 h. 0.1 equiv of

25  catalyst was added and the mixture was stirred at 90 °C for 24 h. The solvent was removed in vacuo to
afford a dark oil. The crude product was purified by flash chromatography (silica gel, EtOAc / hexanes
(0:100 to 35:75)) to provide a light yellow solid (243 mg, 40%) (ES-MS: m/z 292.3 [M+H]", t 5.31 min).



To a sol ution of

2-am no-5-(3-nethyl-31-141, 2, 31tri azol -4-yl)-4-trifluoronethyl -benzoic acid
nmet hyl ester 5 (357 ng, 1.19 rnnol) in DCM (20 nL) were added Et 3N (0.67
m." 4.76 rwmoh)osasdst hen (CC130)2C0 (238 ny, 0.95 mmol) pcFRet@smtsdi ng

m xture was sti rred at r.t. for 3 h. TH@2sol vent was renoved in vacua and

the resi ) lsed THF 02 NEI ) was
added angHﬁhFﬁ@%‘? bjg V\)aspr%qyl ({1'%% "F‘FIB?DI\IEEg dzo"%ﬁglﬁmaﬁ’ﬁ (IN, 1.6
nm.) was adtheaksalfgathide m xture was stirred for 30 min. The sol vent was
removed in vacua and water was added. The pH was adjusted to 2-3 by
addition of I0IN agq 1-1Cl The aqueoys phase was extracted with AcOEt (2 X).
The organ ‘\prhaseSD wer e conbi ned,y.) ed e;vl th (pri ne, dried (Na2SO»4) and
concentrawkp to afford el |l ow [yr ;g The yel | ow syrup was

di ssol ved ;:n (2 rnt)y—Hexane dded and the resulting

precipitate itt,ered off, was anes and dried to afford the
title conpound as a grey povvder (213 ny, ES-MS: in/z 405 3

[ MEFCH3CN+Hr, rt 4.1 mm -1-N DVSO- d6 400 MHz) 12.16

(s, |11) Togsqljtiopsi %—amﬂ-"lf}uomwefbfrl- --isopjopy - 2H-pgagol-d Yl)?i‘f}““ aé*ﬁ ?@th(f‘sestefa(ﬁ%

3. 3.6 5|S rr%ld.EBtllhrEiﬁalDTﬁd TECME OIS ml) we}'e added Et,N (0.35 mL, 3 equllv) and then (CCl;O);CO (177 rr;lg, g
N-7Furorret 2-1s ~-21:.1-pyr.azol - 3- oxol ro-M
ot ol P AR Hhe Sk n bRt SRatast R Fe keSS repRe eke et o

met hyl estuéc soTujnlaedsm [THE| CHySOINENER({ hiyrhg, 2- la@immaraéthhmhdhamu(rel@as@umd #H1. 2
o ) a”g WM (rﬁe% {/}h«o@hﬁ%z\/ﬁ'%s Padea Q%h%%m%was%ﬁn&%\@s%nﬂg%g sfl éaPW se

B3CL (6 re was stir at th erature
mn. The“@atemowalsn r@mwwatyywa qdgdqdaT el w@%ﬁ@“@éﬂ%p%ﬁ%&fm@w@a Th@)\/vn to

-15 @ Aa@ﬁbﬁétﬂhﬁ’s@ vif e NARA it L ADED twide. Phefihin}t)phhsBs Wad @meﬁr?eﬁ WastledVAS baﬁiéﬂed
careful ly dropwi se. At the end of the 25 addltlon water (100 i nL

added andrieh&larsOgkand eongenirated ey toygfford § crudesplid dhigsqlid WAE]d‘R%l@Fﬂ im0 “§0° rril)
was addedcanshdithe 186 @OhtSanphRSdNEASTIR i K@ vl sdnibvhe® foMl . AﬁQEEumnEhaIngani c

P e A A AR 1%, AL O S B
3.50 m In)m of Wit &6/ mmwﬂ@?ﬂﬁﬁm 1HllﬂMR—(DMSOtr:le;f])ﬂl-()ﬂMﬂlﬁ)ﬂl—KD’ {642 NH
T :
3 sty e A 8P PR T e g ol T T s )
and the 2Hs{it #6-hgHDi % i4me 1 Msds1645.i 1HD;deBldd, 600L=PSE HEB h. The sol uti on was

concentrated in vacuo and the resulting oil was sonicated i n DCM hexanes
(2/8). The 5solid was filtered off, washed with hexanes and dried to afford

a white ESmpplelh: N{7-Pifluprgrstyl--Langshyl-THrayrazel- 3y Dk djoxo-1.4-difivden-THy |

quinazolin-3-yl]-methanesulfonamide

20  2-Acetylamino-4-formyl-benzoic acid methyl ester

O

-~ ~
NH O & NH
O)\ 0)\

To a suspension of 2-acetylamino-4-hydroxymethyl-benzoic acid methyl ester (1.7 g, 7.62 mmol) in
DCM (40 mL) was added MnO; {1.32 g, 2 equiv) and the resulting mixture was stirred at 50 °C for 18 h.
MnO; (0.66 g, 1 equiv) was added and the mixture was stirred at 50 °C for 2 h. The mixture was cooled

25  down, filtered through a pad of celite and washed with DCM. The solvent was removed in vacuo to afford
a crude yellow solid. The residue was purified by flash chromatography (silica gel, EtOAc / hexanes
(0:100 to 50:50)) to provide the title compound as a light yellow solid (1.15 g, 68%) (ES-MS: m/4 263.2
[M+CH,CN+H]", it 4.29 min).

30  2-Acetylamino-4-difluoromethyl-benzoic acid methyl ester



10To a solution of 2-acetyl am no-4-hydroxynet hyl -benzoic acid nethyl ester
(4 g, 17.9 mol) and Et3N (7.5 nL, 3.0 equiv) in DCM (100 nL) at OC was
added MsCl (2.1 nL, 1.5 equiv) dropwi se. At the end of the addition, the

m xture wawogwenesseh 1 h at 0 C. The organi ¢ phase was ragbemoamosiiia
saturated solution of NaHCO3 and then-df3ed (Na2804). The sol ution was
concentrated in vacuo to afford the tifle conpound as a brown paste (5.4 g,
10099 (ES-Ms: niljz 302.2 [M+11]1, rt 4[58 nm 15 A solution of
2-acetylamn ohanesul f onyl ox ylobenzoi ¢ acid nethyl ester(5.2 g,

: (o) nad ver a period of 10 mn to a
pre-stirred m xture of potassiunifluorjde (2.01 g, 20 2 equiv) and
18-crown-6 (4610%@\, 0.1 equiv) in CH&If#Q\(4O m.). The m xture was then
stirred at 80 C for 48 h. The m xture was cool ed down and diluted with
AcOEt . THe 2 slefioniof 2-prebdamningyt fommy harroigiasie msthyirsien1- 1 4.8t wrab P SYI R mbh of
NaHCOB aRgs daéd R oxdihioe (5. (62 SO4Yuichndd He ReQiity Blubsh Wik siipensr i for 8 £.amd a

chr omat oGPy PR ir Nete IR B 1B s el de o

Whi t €5 sokdpekated frbmghe a38As fHES; VB (NeaS0.P 6iAl.cande Ml GZCIEAr tp provid2 s crdSGamge n) .

2- Am no- 4- .l ugranet byl - benz.oi L,d.me | ter

20061 10858 4Ry ERSoks HEREREyARu il R LREy s Bioso /hexanes 010000

2- acet y| &rbGiptosrdvidg thedithe tdmoutsa 2 ot waoid 6N\ %o F13eYIS: (M2 B85¢, 6. 66 equi V)
in MeOH (afcilcohwgs 3@dgd, concd sul furic acid (4 nl) and the mxture was
refluxed for 1T h. The m xture was cool ed down and concentrated in vacuo.
Wat er was added and the pH was adjusted to 9-10 by addition of 2N 5 NaCH.
The agueeusHiRhAIEIuWRScBYibeRolcadid wietht AOEt . The organi ¢ phase were

conmbi ned, washed with brine and dried (Na2SO4). The sol ution was
concentrated in \acua to afford the tfPtle conpound as a yel | oworange oil
(1.24 g, 100 it 4.91 min).

2- Am no- 4= f et hyl-5-1adobe c acid methyl ester

2-Acetylamino-4-difluoromethyl-benzoic acid methyl ester (3.3 g, 13.6 mmol) was dissolved inMeOH
(100 mL) and concd H,SQ, (8 mL) was added. The resulting solution was refluxed for 1 h. The mixture
was cooled down and concentrated iz vacuo. Water was added and the pH was adjusted to 9-10 by

15  addition of 2N NaOH. The aqueous phase was extracted with AcOEt (2X). The organic phases were
combined, washed with brine and dried (Na;8O,). The solution was concentrated in vacue to afford a
yellow oil (2.6 g). The crude product was purified by flash chromatography (silica gel, EtOAc / hexanes
(0:100 to 40:60)) to provide the title compound as a light yellow solid (1.98 g, 72.5% yield). ES-MS: m/
243.2 [MH+CH,CN+H]™, 1t 5.20 min.

20
2-Amino-4-difluoromethyl-5-iodo-benzoic acid methyl ester
Q o)
o~ I o~
F F
NH, NH,
F F

To 2 solution of 2-amino-4-difluoromethyl-benzoic acid methyl ester (1.98 g, 9.84 mmol) in EtOH (75
mL) were added Ag.SO, (3.08 g, 1 equiv) and L, (2.50 g, 1 equiv) and the resulting mixture was stirred at
25  rt for 1 hour. The mixture was filtered through a pad of celite and washed with EtOH. The solution was
concentrated in vacuo and then diluted with AcOEt. The organic phase was washed with sat. aq NaHCO,,
1M aq Na,S5;0, and brine and dried (Na,50,). The solution was concentrated in vaeuo to afford the title
compound as an off-white solid (2.9 g, 90% yield). ES-MS: m/z 369.2 [M+CH;CN+H]", rt 5.87 min.



To a solution of 2-am no-4-fluoronethyl-benzoic acid nmethyl ester (1.24q,
6.77 nunol) in EtOH (50 nL) were added silver sulfate (2.12 g, 1 equiv) and
iodine (132 g, 1 equiv) and the resulting m xture was stirred at r.t. for 1
h. The mi waoeecaessorfi | tered through a pad of celite andcwasiesiostsih Et OH.
The sol ution was concentrated in vacuo '@Ad then diluted with AcCEt. The
organi ¢ phase was washed with sat. ag 15 NaHCO3, 1M sodiumthiosulfate
solution and brine, dried (Na2SO4) and concentrated in vacuo to a afford a
li ght soRiAmiae44iftppromhel-TRerdahyb2Hdisecliad)-purdid dceidndtlyl eteash chr omat ogr aphy
(silica gel, EtOAc / hexanes (O: 109 to 20:80)) to provide an off-white
solld(L55g 74%) (ES-MB: mz 3 2 [ MECH3CN+Hr, "1 5.81 mn).

202- Ani no- 4> og€t hyl - 5- (2-i sef , ?)Jr- pyrazol - 3-y1) - benzoic acid

net hyl esterl0Q NFZ— T0 a sl w@

2- am no- 4- il uor ok hy1- 5-i odo- benzoi t2amHy methyl ester (650 ng, 2.10 nmol)
in di oxaneF(30 nm) were added 1- |s—'0propyl 5-tributyl stannanyl- 1H pyrazol e

i R Y PRI

and the moxirmr(m mra)swmadﬂeciedmaﬂaylgﬂtr@nfrletannzpﬂyth-piﬁmolsdl AFant.5 wpsv) mehoved i n

ehr omat o8 RS T4 023 paui A L HAR A s GRAT 0L RSO, TreRenr
i ght yel“ia@mmdltdw(cm@ g aokol]( TS VB proflact BEDUGTEN s GoTBiog Bk ) . WO

2006/ 108%5@1305)@/ EB%QQQJXQ%%IJOO to 302?0))10 provide the tltle com ound asayellow oil (200 mg,
N47- Fl uoromet hyl - 6- ( 2-1 sopropyl-2Hpyrazol - 3-y1) f di oxo-1, 4-di hydro 2H ¢

ui nazol i A1%) ﬁs’rl\ﬁ%t"ﬁ%ﬁéé" Hﬂlaﬁi“(%mf’b a sol ution of
2- am@o- 4-f | uoronet hyl1-5-(2-i sopropyl - 211- pyrazol - 3-yl) - benzoi ¢ acid rret hyl

ester (24 0.8 DCM . wer e added Et2N (O
equiv) a Ug?fgﬁ"r?r@?%g)(?m k%’%"gmﬁ@m 'é)'yg‘” ?"x?)”dl* ad ﬂ'I”P?Zﬂé)“ ?r?ﬁ“t ure vvas
stirred afethpdsulfchonidd h. The sol vent was renpved i n vacuo and the crude

solubilised in THE CH3SOZNEENH2 (101 ng, 1.1 equiv) was added and the
m xture wd Nstlrrecd at r.t. for JNh/Then aq OH (1IN, 0.92 nL) was added

and t he LI 2 B OSrtl rred for ) gl vent was renoved in vacuo
and wat er f\_1\/61 ed The—pH-was aj t@u |4 by addition of 1N aq HO
The 10 aquegt p was extract ed. w ﬁé wi ce. The organi c phases
wer e conbi ned, washed wi th brine, ied ( M) and concentrated in vacuo

to afford a crude solid. This solid was dissolved into 10 nL of DCM and
then 10 b a@flutrod pesinsasditabaatkihyTbe2- iiiiaﬁ@l@ﬂ-ﬁpy’d\ﬁﬁl-ﬁﬁﬁlbé‘rﬁ&le@md Réthyll eftbr200The

S5 S S5 L, St S e s, 1L L o o
Nt/ z 396 w4s §tivietthtr.t ffor 14h. 3B :m]\mjlt was TR (pavBadibe reeﬁlﬂ)ﬁ VW golubilizeid '.[(HFS
CH;SO,NHNH; (86 mg, 1.1 equiv) was added and, after stirring at r.t. for 1 h, the mixture was treated
with aq NaOH (IN, 0.78 mL) for 30 min. The solvent was removed in vacuo and water was added. The
pH was adjusted to 3-4 by addition of 1N aq HCI. The aqueous phase was extracted with AcOEt (2 X).
20 The organic phases were combined, washed with brine, dried (Na2S04) and concentrated in vacuo to
afford a crude solid. This solid was triturated in 15 mL of DCM‘hexanes (1/1). The resulting solid was
filtered off, washed with hexanes and dried to afford the title compound as an off-white solid (150 mg,
55%). ES-MS: m/z 386.3 [M+H]", rt 4.16 min. "H-NMR (DMSO-ds, 400 MHz) 12.04 (s, 1H), 10.34 (s,
1H); 7.93 (s, 1H); 7.55 (s, 1H); 7.52 (s, 1H); 6.83 (t, 1H, J =54 Hz), 6.34 (s, 1H). 3.62 (s, 3H); 3.17 (s,
25 1H)

Example 61: N-[7-Difluoromethyl-6-(2-isopropyl-2H-pyrazol-3-yl)-2,4-diexo-1,4-dihydro-2H-
quinazolin-3-yl]-methanesulfonamide

2-Amino-4-difluoromethyl-5-(2-isopropyl-2H-pyrazol-3-yl)-benzoic acid methyl ester



151H); 7.76 (d, 1H, J= 1.07 Hz); 7.55 (d, 111, J = 1.58 Hz); 7.40 (s, 111);
6.30 (d, 1H, J = 1.77 Hz); 5.30 (d, 211, J= 46.55 Hz); 4.14 (m 1H); 3. 16
(s, 1H); 1.31 (d, 611, J= 6.51 Hz). Exanple 60:

N-1-Di f 1 usY@ea96/mpEs16- ( 2- net hyl - 211- pyrazol 3-y1) - 2, 4- dPOKBPAYa0ZShy dr 0- 211-
qui nazol i n- 3-yl bmet hanesul | onam de 202-3@etyl am no- 4-fornyl - benzoi c acid
nmet hyl ester 0 HO O To a suspensi on of
2- aeet yl am no- 4- hydr oxynet hyl - benz,gJ\c acid nethyl ester (1.7 g, 7.62 nrnol)
in DCM (40 L) s added Mh02 ) ® equiv) and the resulting m xture
was stirre for 18 h. Mz , O/I equi v) was added and the

m xture e m xture was cool ed 25down,
filtered through™: pad of celite ghdfhasked with DCM The sol vent was
renoved |anacua to afford a crudé yeIIow solid. The residue was purified

o ovi de. TREMTTED 8- Eam R e B P e gy LB T T 1% B8 280 oDes 1
N7 263k MEOHENed sddedntisobrc@l- byl oG0S, 10A 91 PETIRABO0SA 003251 .

123 - ] v d
rot hy1 oni @t Uts e P Bl b AR B R REIAS BB B T BERERIE A S
m., B 7 efpaielyt (Quhdquitievas added aniditey reisturetwas stived 2t ¥t Criprad aéttmqnaltﬁ h. Fbﬁrsot-@nth The
m xture Was.neKk %ﬂva!c&bttQ aff@d A6 oﬂN@t'ﬂQQ%de( ﬁ‘rQ&cma)s pREka by ﬁ&h%&b&ﬁt@&aﬁ r 15

m n. The organi ¢ phase was 5separated fromthe aqueous phase, drie
(Na2SO4) (Sélﬁﬂgeé«ﬁﬁeéﬁ{hea@éﬂ(o' 140 W&@JQ))F%PYBY%‘W%I@‘%O@PWQ awa%%hlﬁsusqﬂld((ig% 9).
The resi fyS4vASEMBI Hik b, m#ﬂ]asths Lhrigmat ogr aphy (silica gel, EtOAc /
hexanes (0:100 to 40:60)) to provide the title conmpound as a yellow solid
(670 ng, 55% . ES-MsS: ma 285.3 [ MFCH3CN+H], rt 5.03 mn.

102-#Am m-[ﬂ%ﬁokmﬂ@nﬂ—(hyéprﬁﬁnﬂ(ﬁipgmﬁﬂ}ﬂ a1) Fﬂatt—diiyjko—E‘S-ﬂihj‘rdrﬁ)GH-quinazolin~3 -yll-

2- Acet yl arr}1 ‘ﬁ,fodlfl uor onet hyl - benzoi ¢ acid nethyl ester (3.3 g, 13.6 mmol)
was di ssOrve 113 (100 nL) and concd H2SO4 (8 nL) was added. The
resulting so utlon was refluxed for 1 h. The m xture was cool ed down and

concentr ajy ; vacuo. \ter was ad§\0I and the pH was adjusted to 9-10 by
4

— 0/
F NH, A
F

To a solution of 2-amino-4-difluoromethyl-5-(2-isopropyl-2H-pyrazol-3-yl)-benzoic acid methyl ester
(380 mg, 1.23 mmol) in DCM (15 mL) were added Et;N (0.52 mL, 3 equiv) and then (CCL:0),CO (261
15  mg, 0.7 equiv). The resulting mixture was stirred at r.t. for 1 h. The solvent was removed in vacuo and the
residue was solubilized in THF. CH;SO,NHNH, (149 mg, 1.1 equiv) was added and the mixture was
stirred at r.t. for 1 h. Then, aq NaOH (1IN, 1.4 mL) was added and the mixture was stirred at r.t. for 30

min. The solvent was removed in vacuo and water was added. The pH was adjusted to pH 3-4 by addition

of 1N aq HCIL. The aqueous phase was exiracted with AcOEt (2X). The organic phases were combined,
20  washed with brine, dried (Na,S0,) and concenirated in vacuo to afford a crude solid. This solid was

dissolved in DCM (10 mL) and hexanes (10 mL) was added. The mixture was sonicated for 1 min. The

resulting solid was filtered off, washed with hexanes and dried to afford the title compound as an off-

white solid (305 mg, 60%). ES-MS: m/z 414.4 [M+HT", rt 4.52 min. "H-NMR (DMSO-d;, 400 MHz)

11.23 (bs, 1H); 7.83 (s, 1H); 7.57 (d, 1H, J= 1.64 Hz); 7.55 (s, 1H); 6.80 (t, |H, J=54.1 Hz); 6.32 (d,
25 1H,J=1.71Hz); 4.12 (m, 1H);3.16 (s, 1H); 1.31 (d, 6H, /= 6.38 Hz).

Example 62: N-{7-ethyl-6-(1-methyl-1H-pyrazol-4-yl)-2,4-dioxo-1,4-dikydro-2H-quinazolin-3-yl]-
methanesulfonamide

4-Bromo-2-nitro-benzoic acid methyl ester



15 addition of 2N NaOH. The aqueous phase was extracted with AcOEt (2X).
The organi c phases were conbi ned, washed with brine and dried (Na2804). The
sol ution was concentrated in vacua to afford a yellow oil (2,6 g). The
crude proodoroosassspuri fied by flash chromat ography (sileceargeb/po3iEi10Ac /
hexanes (0:100 to 40:60)) to provide tH&8title conpound as a |ight yel | ow
solid (1.98 g, 52 S%yield). ES-Ms: Iniz 243.2 [MFCH3CN+H], it 5.20 mn. 20

To a solutio 2-arni no- 4-di fl uor ometthyl - benzoic acid nethyl ester (1.98
g, 9.84 |nCEiOH (75 ) were o”02S04 (108 g, 1 equiv) and 12
(2.50 g, gk )Oandthe resultin Xtgre was stirred at 25 r.t. for 1

hour. The m'xtuée was filtered t#rough™ pad of celite and washed with
Et OH. The sol ution was concentrated in%acua and then diluted with AcCEt.

The orgagi,g at}@o% f%?on%@ls-ﬂﬁgoem&ﬂcﬁﬁﬁs3QQO% DM m%%ﬁ@@?»waggdd@al ne

and dried . The solution was concentrated In vacuoto afford the
title co 8155@ al- %mmoumdthédé%’%%’aL(SP gngpl). Jhogepstion yxtuegagagredior k5 BEg2
[2|VZCH3 Cl\l‘ﬂ"ﬂd'ms ]:cdlntpeéuﬁganﬁ‘f& 72 h¥G. t2ﬂﬁ%ﬂ-@§5ﬁﬂ-£’@}¥d‘-—iﬁﬁ QRk¢ Qﬁ%%&l:ted witﬂﬁtodAc (2}()h |

m po- i fl uoronet. t azal nzoic acid met
o+ or 5o ThS ST SISt Ty R SRS VIS (e AL A G B Sl St oy
ester (790vap#n. TR: 2€duenk purified belflak alvemétdgtaphly \silivargel, 26 tednes: EtOAcC) to provide
1- net hyl ri butyl azole (1.28 g, 1.5 equiv) and
Pd( PPh3) %t‘%l ds&gggl gﬁa}&asa\)@}ﬁ ?t he resulting m xture was stirred at
90 C for 18 h The sol vent was renoved in vacuo to afford a dark oil. The
crude prodygt s E i by tligsh chromatography (silica gel, EtOAc /
hexanes (O: 100%%“55%% §C%jrtno 3E)row de the title conmpound as a yeI | ow oi |
(200 ng, 319%. M5: tii/z 282.3 [MtHlgrt4.97 mn. 10
N 7-Di fl uor -6(2 met hyl - 2Hp l -3-y1) -2, 4-di oxo- 1, 4-di hydr o- 2H qu
i nazolin-3- hanesutfdnam de a Sol ution of
2-am no- #7di f 1 ugr omet hyl-5-(2- ' Ppyrazol -3-y1)-benzoic acid nethyl
esteny (200 15ng,” 0.71 mmol) in DCM (15 o), was added (CC130)2(I) (151 ny,

07eqU|v Ther ltin mxture s stirred a , e sol vent
was renmoy8aSeIHicRs g‘s‘gf"&ﬁ’" Pifferbygeip aﬂwg“\‘i\ﬁgl esten (5i # ?%ré’doﬁ)ﬁ‘d\qlﬁ‘e (éﬁg‘gﬁﬁ’ﬁlHNHZ

( 86t My, 4ddkd ?q;u.ttyltb)nﬂms(l acde 6. 7amehol) ahd BHPISPY,CI; (27614 &dg, 0.385.mrhal). The fRactibih et

m xture was treate

Femoved FRtrseao G R et RE s betee el i {8 B o B B 4 E e T o
of IN aqpid@ihltatél'lbneﬁlaqweahssomaseramsceammhcv@do V\Iheheskbiéﬁas KuBifixd by fR6h The

or gagkc 1 g WA of

concg?ltrglﬁ} gﬁﬁ?%x@égﬂ%ggg ? ?n ‘ gl?g%u eEEt())R‘Tr) d‘pﬁﬁ%?‘éﬂhggﬁle(%ﬁég% %grzlﬁ?r%f ated in
15 L of 18eMRemnedyHELLD) .aSEISﬁBOW ois FSEMSym& 084 (V] 1t §-t4ewisd of f, washed
with hexanes and dried to afford the title conpound as an off-white solid

(150 ny, 55%. ES-MS: nz/z 386.3 [MrEI], rt 4.16 nin.11-1-NVR (DMSO-4, 400
MHz) 12. é&%lgo-“ftﬂ&bena%e@hiw ylestery: 7.93 (s, 1H); 7.55 (s, 111): 7.52 (s,
1H); 6.83 (t, 114, J= 54 Hz), 6.34 (s, 111). 3.62 (s, 311); 3.17 (s, 251H)

Exanpl e 61: -
Nr-Difl uor g hy£— 6- ( 2- i-sopropyl - 2 fazol - 3-yl) - 2, 4-di oxo- 1, 4- di hydr o- 2H
qui nazol i 3=yl rNimet hanesul f onam.d N

o]

2

20 A solution of 2-niiro-4-vinyl-benzoic acid methyl ester (820 mg, 3.96 mmol) in MeOH (15 mL) was
shaken under H; (0.1 bar) in the presence of PA/C (10%, 0.2 g) at 50 °C for 5 h. After cooling tor.t., the
reaction mixture was filtered and the solvent was removed in vacuo to provide the title product (680 mg,
96%) which was used in the next step without further purification, ESI-MS: m/z 180.1 [M+H]", rt 5.13
min

25
2-Amino-4-ethyl-5-iodo-benzoic acid methy] ester



2- Am no- 4-di fl uoronet hyl-5-(2-i sopropyl - 2H pyrazol - 3-y1) - benzoic acid

nmet hyl ester WO 2006/ 108591PCT/ EP2006/ 003251 - 125- To a solution of

2- am no- 4-di fl uoronet hyl-5-i odo- benzoi ¢ acid nethyl ester (750 ng, 2.29
mol ) in VOXHGESZ0 ni L) were added PCT/EP2006/003251
1-isopropyl -5-tributyl stannanyl-1H pyra%re (1.1 g, 1.2 equiv) and
Pd(dPPf)2C12 (18 ng, 0.1 equiv) and the resulting m xture was stirred at
90 C for Aot her portion 5of cat aF’yst (0.1 equiv) was added and the
m xt ure was rré’d at 90_C.for ad Lr@ﬁal 6 h. The sol vent was renpved
in vacuo Of a dark oil. The e product was purified by flash

chr onmat ography (silica gel, EtOAc7 hex&®Hes (0:100 to 30:70)) to provi de
E rl\]/l?-Ht it %0%0%@0%%92 %%Blﬁl%f(ﬂ{ﬁ%&'%lg gc:&%t:ﬂhﬂ egtg't%QOMg, 25]6 Qmol)ﬁ§ E{\ﬁ{ (26]195) v?'ezl’
" Di f | uor et igB0s (6215 Bk Bpyinoarm k(P o 379ymyold angl.thi resuant mitctete Mper o- 2H- q

ui nazol i RgAadids foP B %Q%Eﬂoﬂ:%ﬁ@e%s ﬁltere&n@-th%@!)l%n‘t QJEE r@xfnoved in vacuo. The remdue
2-ami no-4-di f | uoronet hyl-5-( 2- |sogropy1- pyrazo - i 'é benzoic acid

met hyP e@tﬂéﬁiw%gbmrﬁgomlanééherﬁw phaFe mavAsiest Wity WPvéz tptpe BRHEO:-30e | 4, 3
equi v) a@@h&nh&ﬁbrér%%@@z)@% s hd oﬂaﬁg@mlxﬁhsBmﬁﬁ:umyhashth@rﬂa@@uﬂﬂyl(ﬁgcargep(t ure was

stirred at r.t. e sol ve enoy, cua and th i due
was sol uBPIreed i1 e’m&‘ Et@ﬁ@é@ﬁ'ﬁmﬁ E(lﬂw%u“dfgﬁ) IB%JP% SRS REFTat- BN ¢ he
m xt ure S »gdiose@d+Hal, 603 mior 1 h. Then, aq NaCOH (IN, 1.4 nL) was added
and the mxture was stirred at r.t. for 30 mn. The solvent was renoved in
vacuo and water was added. The pH was adjusted to pH 3-4 by addition of 1N
ag HI?. THeniagdebyss-(Arasiey RHEPYsxo!lrad)-buzes 1l AgEest¢r2X) . The or gani ¢ phases
were combi ned, p20washed with br| ne, dried (Na2SO4) and concentrated in
vacua t o ;af id was disso Eyed in DCM (10 nL) and
hexanes (1 Yas added.,_ The s sonicated for 1 nm The
resul ti ngsefidnyas filtered off, hed with hexanes and dried to afford
the title compound as an off- whjte sofd (305 ng, 60%. ES-MS: ni/z 414.4
[ MFH +, rt 4.52 min. "El -NIVIR ( O d6, 400 MHz) 11.23 (bs, 1H); 7.83 (s,
1H); 7. 57Th¢ thmethid-5-Gibut}isBrinahiz]) H-pr&able (requirddp: thé c@Plifg reactibh wdsprépdred abtojdings. 32
|(_|(Zj) 251H61ﬁhep%‘.2e7 e Hdibedakobm 1H);3.16 (s, 1H); 1.31 (d, 61{, J = 6.38

N- P- et hyI 6- (1-net hyl-111- pyrazol - 4-y1) -2, 4-di oxa- 1, 4- di hydr o- 2H qui nazol i n
-3-Y33- BEARANSSHb LR oic acid methyl ester (280 mg, 0.92 mmol) and 1-methyl-5-

tributylstannanyl-1H-pyrazole (409 mg, 1.2 equiv) were weighed in air and added to a flame-dried flask.

[1,1’-bis(diphenylphosphino)-ferrocene]dichloropalladium (75 mg, 0.1 equiv) was added and the fiask
was closed by a septum. Dioxane (1 ml) was added and the mixture was stirred at 100 °Cfor 18 h (TLC
control). The mixture was dissolved with EtQAc, filtered and evaporated to dryness. The crude product

20  was purified by flash chromatography (hexanes to EtOAc / hexanes (4:6)) to yield 2-amino-4-ethyl-5-(2-
methyl-2H-pyrazol-3-yl)-benzoic acid methyl ester (163 mg, 68% yield) as a yellow solid. ESE-MS: m/z
260.3 [M+H]*, rt 6.37 min.

2-(4-Chloro-phenoxycarbonylamino)-4-ethyl-5-(2-methyl-2H-pyrazol-3-yl)-benzoic acid methyl ester
25

~ s
AN o) N o)
- - T -~

0”0

4-Chloropkenyl-chloroformate (86 pL, 1.1 equiv) was added to a solution of 2-amino-4-ethyl-5-(2-

methyl-2H-pyrazol-3-yl)-benzoic acid methyl ester (145 mg, 0.56 mmol) in dioxane (1.5 mL). The

mixture was stirred at 80 °C for 2 h (TLC control). The mixture was evaporated to dryness. The obtained
30  yellow solid was used in the next step without further purification. (rt 6.81 min).



4- Brono- 2-nitro-benzoic acid nmethyl ester WD 2006/ 108591PCT/ EP2006/ 003251
-126- O To a solution of 4-brono-2-nitrobenzoic acid (25.3 g, 103 mol)
in Ma (200 nL) at OC were added DBU (79.1 nL, 514.8 mml) and M! (32.2 ni,
515 nmol ) .WO13806/188%8t i on mi xture was stirred for 15 m nPao/EPhits/od3e3per at ur e
and for 72 h at r.t. The nmixture was po¥fed into water and extracted with
Et 0Ac (2X). 5 The eonbined organic | ayers were washed with water pa), dried
(Na2804) and the solvent was renpved in vacuo. The residue was purified by
fl ash chrbiektbgtdpimethysIH-piazohéiy))-27A-dodselvhdibydr&EBAunazobn3ryllvi de the title
conmpound {26 &ifGamA8%9 as a yellow oil. 2-Ntro-4-vinyl-benzoic acid
nmet hyl ester O To a solution of 4-brono-2-nitro-benzoic acid nethyl
ester (1 @-n3.85 wnol) in dioxane (5 nmL) were added tributylvinyltin (1.7
{_Pd(Ph3P)2C12 (75.4 nmfy 04385 nmol ). The reaction
m xt ure was ed” at 80CIC_t.or T8 was ~gddlsed to r.t. and was dil uted
wi th EtO0Ac. rmﬁem'f of the predipiltatledy filtration, the solution
was concent rat edofjin 0. The resiflue wd$ pRirified by flash
15chrgrrat ogr aphy (s?l i ea gel, hexanesl:1 hexanes: Et0OAc) to provide the

title“co und (.82 ... 100% % puri f) C) as a.yell il. ESI-Ms:
hth 508, kel marge O e, D soiPriaed nhy s ut ke sy soipapl's
20A sol utzi@wrhlofo-phervixydatbodilaninopd-iRenepgi- 5 (2amétbly 1B fyydzoleb B bent @2 ridiBethd e&6r
nrnol) i OH~(15 ). S_sha under 1-12.(Q. 1 har,) ..n re ce of
a1 C (103 53 it i Bn e (M Wi el il acaopBide 1 (e oBERCHES
m Xt ur e wastufei Was evapefatadid dtyinessslewert pradist wesmoribel byrflasrecheronatagraphyo@eddi £ he
titlegpr i 06 % WAL Seu i N.t.hg. t : - ug t her
o P2 e 5 R L0 9 B0 AR o
yl}-methanesulfonamide (172 mg, 74% yield) as a white solid. ESI-MS: wm/z 364.4 [M+H]", rt 4.54 min).

The following products were synthesized by analegous proeedures.
Example 63: N-[7-ethyl-6-(1-ethyl-1H-pyrazol-4-yl)-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl]-
15  methanesulfonamide

o

N-N 0
// J\N/II;I{\S/
y ,goo o)

ESI-MS: m/z 378.4 [MHH]", tt 4.06 min.

Example 64 : N-[7-ethyl-6-(1-isopropyl-1H-pyrazol-4-yl)-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
20  yl]-methanesulfonamide
N~ J\
//N 0 H

e
3 ,goo o)

(ESI-MS: m/z 392.4 [M+H]", t 4.19 min).

Example 65: N-{7-Isopropyl-6-[2-(2-methoxy-ethyl)-2H-pyrazol-3-yl]-2,4-dioxo-1,4-dihydro-2H-

25  quinazolin-3-yl}-methanesulfonamide



25 2- Am ne- 4-et hyl -5-1 odo-benzoic acid nethyl ester WD 2006/108591- 127

- PCT/ EP2006/ 003251 0 O NI-12 NH2 To a solution of 2-am no-4-ethyl-benzoic

acid nmethyl ester (500 ng, 2.79 nmmol) in EtOH (2 nL) were added Ag2304

(868. 15 nyy0 200390890l ) and ' 2(708.1 ng . 79 mmol ) andpcivepwesaBisant

mxture was stirred at rt. for 3 h. Thd??eaction mxture was filtered and

t he sol vent s renoved in vacuo. The residue 5 was dissolved in Et0OAc and

t he organic Egase was washed with 1M Na2S203 and sat. aq NaHCO3. The

sol vent was fenoved in vacuo and the orange oil was purified by flash

y (shlica gel, hexanes 4:1 hexanes: EtOAc) to provide the title

0 ny, 73ﬂzﬁas an orange solid. ESIMS: ni/z 306.2 [ Mt111l+, ft 6
o-ﬁie} yl -5-(2-net hyl - 211- pyrazol - 3-y1) - benzoi ¢ aci d net hyl

M glf%ibutyIstannanyl-lll-pyrazole required for the

coupling reactiontwas prepared according to the procedure descri bed above.

152- Am nQ-5-1.0d0- 4- et hyl : benzoi.c acid nethyl ester (280 ng, 0.92 mmol) and

1-nethy1g§EM$iT%ﬁé@f@@éhngﬁgéfTﬁ-pyrazole (409 mg, 1.2 equiv) were wei ghed

in air and added to a flane-dried fl ask.

[ 1, 11- bi i phen i MO, - enelclichl ar | | adj | 5, - )

Y e g e A G g R T L

added5 and-ylltmectidnesulfonanpide stirred at 100 C for 18 h (TLC control). The

m xture was dissolved with EtOAc, filtered and evaporated to dryness. The

crude product 20 was purified by flash chromatography (hexanes to EtOAc /

hexanes (4:£élato yi el d 2-am no- 4- et hyl-5-(2-

met hy1- 218-pYyr zob-Slyl)-benzoic acid nethyl ester (163 ny, 68%yield) as a

yel I ow sélid4l, ESIJWVBH YWz 260.3 [MrH, ft 6.37 nin.

2-(4-Ch|oro-pmaa xgﬁg;gonylanino)-4-ethy1-5-(2-nethy1-211-pyrazol-3-y1)-ben

1 R 25 00

ESI-MS: m/z 406.4 [M+H]", rt 4.68 min.

10  Example 67: N-[2,4-Dioxo-6-(2H-pyrazol-3-yD)-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yI]-

methanesulfonamide
H
N~
7 N O Y 9
= N-85—
N n
O
F
N /KO
F H
F

ESI-MS: m/ 431.3 [M+H+CH;CN]", rt 4.01 min.

15  Example 68: N-[6-(1-Methyl-1H-imidazol-2-y))-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-21-

guinazolin-3-yl]-methanesulfonamide

e
Jﬁm Q ’ 0
F A °
l'_'

ESI-MS: m/z 404.3 [M-HI)", rt 2.85 min.

20 Example 69
N-(6-Methanesulfonylmethyl-2,4-dioxo-7-trifluoromethyl-1,4-dikydro-2H-quinazolin-3-yl)-

methanesulfonamide



4- Chl or ophenyl -chl oroformate (86 j.L, 1.1 equiv) was added to a sol ution of
2-am no- 4- et hyl-5-( 2- nmet hy1l- 211- pyrazol - 3-y1) - benzoi ¢ acid nethyl ester
(145 ng, 0.56 mmol) in dioxane (1.5 nL). The m xture was stirred at 80 C
for 2 h (Mec2ewentssal ). The m xture was evaporated to dpgneBmos/bbssi1obt ai ned
30yel l ow solid was used in the next sté® w thout further purification. (ft
6.81 mn). , WO 2006/ 108591PCT/ EP2006/ 003251 - 128 -

N47- Et hy%,—=é-:q32- mephyl - 21- 1- pyrazol - 3-y1) - 2, 4- di oxo- 1, 4- di hydr o- 211- qui nazol

in-3-yl]- thanegul fibpagi de 5 Met hanesul fonyl hydrazide (77 ng, 1.1 equiv)
and i - Pr2NEt ! ‘%"equi v) were added to a solution of

2- (4-chl of xylgar bonyl ar ni no) - 4-i sopropyl - 5- (2- et hyl - 21- 1- pyrazol - 3-y
1) - benzoi cid nfthyl ester (262 ngy, 0.63 nmml) in dioxane (1 nL). The

m xture was fstirred at 80 C for 16 h (TLC control). The m xture was

evapor at ggi-#8: A&y esps+Hjhet Lasuge. product was purified by flash

chromat ography (MeOH / 10 DCM (1:9)) to provide

N-[ 7- et hyl - 6- (2- met hy1- 2H pyrazol - 3-yl ) - 2, 4- di oxo- 1, 4- di hydr o- 211- qui nazol i
n- 3- yl k Britpln 26&WN-{7onNasdo thethy L7 2-methyl-2HAporyiob B g))- 286 diaxonhd-tlibydoi2Hd. BSI - VS:
tril 253641.161140!'\1/1}1%_5{}“]_]5&'14.e§lﬂfonmﬂg The foll ow ng products were synthesized by
anal ogous proceduries. 'Iq‘:“xarrpf'e 5.

N U et hyl-6-(1-ethyl-1H pyrazol -4-yl)-2, 4-di oxo- 1, 4-di hydr o- 211- qui nazol i n-
3-yl I nmet hanesul fonamicle NNNr- O wli O O NO BSI-Ms: ne/z 378.4 [ MtH 4, rt
4.06 mnm J"N° Exa l e, G4

N P-et hyl pr—i%—il—l— pyrazol -4-y1)-2, 4-di oxo-1, 4-di | | ydr o- 2H qui nazo
l'in-3- 20 FyTh ang&ulfconam’de NN/H---.N,,-- ,Lcr' NOH
N~ O

ESI-MS: m/z 368.3 [M+H]", rt 3.73 min.

10 Example 71: N-{7-(1,1-difluoro-ethyl)-0-(2-isopropyl-2H-pyrazol-3-yl)-2,4-dioxo-1,4-dihydro-2 H-

quinazolin-3-yl]-methanesulfonamide
4-Bromo-2-nitro-benzoic acid methyl ester

/@iCOZH CO,Me
Br NO, Br” : :NO

2

15 To solution of 4-bromo-2-nitro-benzoic acid (9 g, 36.58 mmol) in dimethylformamide (36 mL) cooled to
0 °C were added 1,8-diazabicyclo{5.4.0Jund-7-ene (28.09 mL, 182.9 mmol) and MeI (11.4 mL, 182.5
mmol). The reaction mixture was stirred at 0 °C for 15 min and at r.t. for 48 h. The mixture was poured
into water and exiracted with EtOAc (2X). The combined organic phases were washed with water (2X),
dried (Na,50;) and concentrated to dryness. The crude product was purified by flash chromatography

20  (hexanes to EtOAc / hexanes (4:6)) to give 4-bromo-2-nitro-benzoic acid methyl ester (8.62 g, 33.147
mmol, 90%). 'H-NMR (CDCl, 400 MHz) 8.02 (s, 1 H), 7.81 (dd, / = 2.3, 10.5Hz 1H), 7.66 (d, J = 8.2
Hz, 1H), 3.92 (s, 3H).

4-(1-ethoxy-vinyl)-benzoic acid methyl ester

CO,Me CO,Me

25 OEt

A solution of 4-bromo-2-nitro-benzoic acid methyl ester ( 10 g, 385 mmol) tetrakis-
(triphenylphosphine)-palladium (4.44 g, 3.84 mmol), and tributyl-(ethoxyvinyl)-tin (21.5 g, 57.8 mmol)



(BSI-Ms: nth 392.4 [MtHr, rt 4.19 mn). Exanpl e 65:
N-{7-1sopropyl-6-12-(2-nmethoxy-ethyl)-2H pyrazol -3-y1] -2, 4-di oxo- 1, 4-di hydr
0-211- 25qui na2olin-3-yl}-nmet hanesul f onam de WO

2006/ 108590 P@sNEHR2006/ 003251 0 1'--N 00 N O ESI - MBr/ertwsedzs14 [ MeHr,
It 4.83 min. Exanpl e 66: -131-

NA7-1sopr.opyl - 6-(2-1.5Qpr | - 2K byk azql - 3-y1) -2, 4-di 0xo-1, 4-di hydr o- qui n
azolins 3¢ g‘%fmﬁé&% suﬁS?‘ ga\{n%‘ljﬁo éd) ((E%qu/@ Tﬁ%%‘mﬁ@%‘.‘% %‘ﬁﬂvi&?-ﬁo&,to ?(g ’ Tdégénm n.
10Exanpl evaB7 and EtOAc were added. The aqueous phase was exiracted with EtOAc (3X). The combined organic

NP, 4-Di - 6 r - - cbrhdiddf U r.Il[ﬂI- 4- di rQ: 2 i olin
Varyl - RS Il Syl brolpiiis b GUREE A e it g Rty PRAC)
Exanpl e GBromatography (hexanes to EtOAc / hexanes (4:6) to give 4-(1-ethoxy-vinyl)-benzoic acid methyl ester
N-16- §1- Meky ho Whii 81, 88%9hs i soitd. SISz iszt[livviéfﬁw&r@mmyl -1, 4-di hydro- 211
- quinazolin-3-yll-nethanesul fonam de z EST-MS: "ma 404.3 [ Mr1-11+, it 2.85
mn. 20 Exanple 69

N ( 6- Met hatesab hanyenBtcayil mitdt dieoxo- 7- tri f | uor onet hyl - 1, 4- di hydr o- 211- qui n
azolin-3-yl)- nmethanesul f onam de
2

: : CO,Me
N02 N/@Noz
Q

CEt

A solution of 4-(1-ethoxy-vinyl)-benzoic acid methyl ester (7.63 g, 30.4 mmot) in THF (100 mL) was
10  treated with aq HCI (IN, 43 mL) and the mixture was stirred at r.t. for 1 h. The mixfure was then poured
into EtOAc and washed with water (ZX). The organic phase was dried (N2,50,), filtered and
concentrated in vacuo. The crude product was purified by flash chromatography (EtOAe / hexanes (1:9 to
1:1) to give 4-acetyl-2-nitro-benzoic acid methyl ester (6.37 g, 28.5 mmol, 94%). rt 4.79 min . 'H-NMR.
(CDCl,, 400 MHz) 8.50 (d, /= 1.6 Hz, 1 H), 8.28 (dd, /=1.6, 9.8 Hz 1H), 7.87 (d, /= 8.2 Hz, 1H), 3.99
15 (s, 3H), 2.73 (s, 3H).

4-(1,1-Difluoro-ethyl}-2-nitro-benzoic acid methyl ester
COMe COMe
Nno, <R :
I 2 NO,
F
To a solution of 4-acetyl-2-nitro-benzoic acid methyl ester (1.0 g, 4.48 mmol) in DCM (100 mL) was
20  added deoxofluor (2.83 mL, 6.7 mmol). The reaction mnixture was stirred at r.t. for 48 hand another
portion of deoxofluor (0.95 mL, 2.23 mmol) was added. The reaction mixture was stirred at r.t. for 48 h.
Sat. aq NaHCO,; was added and the solution was stirred at r.t. for 15 min. The aqueous phase was
extracted with DCM (3X) and the combined organic phases were dried (NaSO;), filtered and
concenirated in vacuo. The erude product was purified by flash chromatography (hexanes to EtOAc /

25  hexanes (1:1) to give 4-(1,1-difluoro-ethyl)-2-nitro-benzoic acid methyl ester (0.627 g, 2.56 mmol, 57%).
'H-NMR (CDCly, 400 MHz) 8.02 (s, 1 H), 7.79 (s, 2H), 3.92 (s, 3H), 1.95 (t, /= 18.5 Hz, 3H).

2-Amino-4-(1,1-difluoro-ethyl)-benzoic acid methyl ester
COMe CO,Me
F
NO R
1 2 NH,
F
30 A solution of 4-(1,1-difluoro-ethyl)-2-nitro-benzoic acid methyl ester (1.61 g, 6.57 mmol) in MeOH (40
mL) was treated with Nickel-raney in EtOH (400 mL) and the mixture was stirred at r.t. for 5 h under B,



WO 2006/ 108591PCT/ EP2006/ 003251 - 130 - 0 = = 00 ESI-MS: nilz 4162 [ MtHr,
rt 3.63 mn. Exanpl e 70:
N-r- Fl uor omet hyl- 6- (2- net hyl - 2H pyrazol - 3-y1) - 2, 4- di oxo- 1, 4-di hydr o- 2E1-
5qui nazol iwe 3spsddsseet hanesul f onam de ESI-MS: /n/z 368p3r/EMiblcosssi 3. 73
m n. 10Exanple 71: -132-

oxo-1,4-dih

N-17-(1,1-difluoro-eth propyl - 2H pyrazo] -

ydr o- 2H %(hﬁ?aﬁ)azm ?’ﬁt‘%‘e% I?f?Btf ﬁ%fﬁje Ic?rﬁﬁtﬁ?ﬁeﬂé“ s o gige %’aﬂinf’rabclb]e‘ﬁ@b“lr%' aci d
met hyl esthell-b&hibkeiNpRBNERerl( 5T g, $AI5 winiad, 920) adle yallomod. ZSHMSE vzl o pda+E] aei d (9
g, 36.58 g’gul% in dinethylformam de (36 nL) cooled to 0 C were added
1,8-diazg 3§'I0[5.4.01und-7-ene (28.09 nm., 182.9 mml) and Mel (11.4 ni,
182.5 mmol ). The reaction m xture was stirred at 0 Cfor 15 min and at r.t.

for 48 h, t 1166 i o extracted with Et0Ac (2X).
The cgmlzneﬂj%%gn&%&#%@gj;?\%gg H\%QEQ X‘@l&ﬁ 1h@t\}\&/fstjte (2X), dried (Na2304) and

concentrate e-YPess. The Cﬁ)ﬁ“t%uct was purified by flash

chromat o 0 (hexanes t hexanes (4:6)) to give

4- br ono- 2- |tro Wénzoi c acid Inethyl™ester (8.62 g, 31147 mmol, 90%.
III-NIVR(CE)CIS 400M—|z)802:(s 1 H, 7.81 (dd, J = 2.3, 10.5Hz 1H), 7.66

(d, J = 8 i of2EHmineX-Q2 dlﬁuoro?hi)yl) %nﬁo]c&ldhﬂétw'l estdr iy 9, 15@&&@13«:12@1:531@ g®B hyl
ot hyl o PP e £ (138 a0 D rek e e B T REF e i
(4. 44 g, thidn 8deredmi the farde diluteld witl Et({Aatdnd wyahedyricy with m 1§92 dquboug NafSD; rhemol )
10 organic layer was dried (Na,SQy), filtered and concentrated in vacuo to give 2-amino- 4-(1,1-difluoro-
ethyl)-5-iodo-benzoic acid methy! ester (1.98 g, 5.8 mmol, 96%) as a brown solid, ESI-MS: m/z 383
[M+CH:CN+H]".rt 6.71min

2—Amino—4-(1,1—diﬂuoro—ethyl)-S-(?.—isopropyl-2H—pyraz01-3—y1)—benzoic acid methyl ester

/N*N
COMe CO,Me

15
To a solution of 2-amino- 4-(1,1-difluoro-ethyl)-5-iodo-benzoic acid methyl ester (0.809 g, 2.37 mmol) in

dioxane (10 mL) were added l-isopropyl-5-fributylstannanyl-1H-pyrazole (1.14 g, 2.84 mmol) and
Pd(PPh;):Cl; (170 mg, 0.237 mmol) and the resulting mixiure was stirred at 90 °C for 72 h. The solvent
was removed i vacuo to afford a dark oil. The crude product was purified by flash chromatography
20  (silica gel, EtOAc / hexanes (0:10 to 3:7)) to give 2-amino-4-(1,1-difluoro-ethyl)-5-(2-isopropyl-2H-
pyrazol-3-yl)-benzoic acid methyl ester (141 mg, 0.436 mmol, 18%) ES-MS: m/z 324 [M+H]", rt 6.39

min.

N-[7-(1,1-difluoro-ethyl)-6-(2-isopropyl-2H-pyrazol-3-y1)-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-y1}-

25  methanesulfonamide

N“N N“N
CO,Me Nog P

To a solution of 2-amino-4-(1,1-difluoro-ethyl)-5-(2-isopropyl-2H-pyrazol-3-yl)-benzoic acid methyl
ester (141 mg, 0.436 mmol) in DCM (10 mL) were added EtN (0.244 mL, 1.74 mmol) and then



WO 20061108591PCUEP2006/ 003251 -131 - in dioxane (125 nL) was heated to 140
Cfor 19 h. The m xture was allowed to cool to r.t., and then water and

Et 0OAc were added. The aqueous phase was extracted with EtOAc (3)). The
conbi ned ayg@amisgoddtases were dried (Na2SO4) and concenpgplephodszssyyness.
The crude produet was purified by flasH38hronat ography (hexanes to Et0OAc |

hexanes"%él: 63) to 1%i ve 4- g&ol et @Oﬁ/-w% ) -benzoi c acid net h}(l est e[ 5 (7.63
g, 304 mibtOIS08dng Ot MTYol T B Rgx uyerkasmpeq Aty for P . Bheowligptywas
4- Acet y| 1@ndved hQuh@RROhE ciadd @lubiisdiyih THB (ML SORVEERRIMIL, NERINGR, 0380 mind)ok44t | on

of 4-(1-e -vinyl) - benzoi ¢ aci.d. e} hyl r 732 0.4 ), ip THE
(100 ﬁn_) 4 eg)%%%‘!f‘é' B0 ﬁéﬁaér'%r(zlhnf‘q ﬁ’éoﬁﬂlf Oé‘ﬁ‘ahf%ﬁé’%ﬁﬁ”i?’?fr‘%%%gds%‘ ¥red
at r.t ( 2fstnmng the mixthee anrt.i fanrleh, werthet hafiorpatiag @hOENELY, ngﬂﬂc 0drvomalpweedided drld o
wat er , r S [ ate
o vaguo urnd s AR ByHIRE B GRS bR e L o A B IR BRI
hexanes (edjuged tg 34: by)addigionyphZ HC]aEbﬁ afueaps phase wagyairzddovididit Ay Theesgagic
1oty prasowiERppid R td AR Bied ailol U biptsion g EhRiAbAS: o7
15(s, 31%9lid )2'!167!95(1%@, way pyyifiedshyflash clmpitogssngy &uiiap| el BI0MT fhsxten dol to Weto

met hyl esgtver MJGRMe-aERMa D% Qsopropal2ut-pypiro0f-yi2 A Glethy |1 A 25 Ridtol X0t Renzelie3-aci d

(2. 830 i iTestpmiohelice e SPBRlid (ke e s 4P, ARaS e S0 R e,

and anot Bed minr'HiNMR ¢EDAR,®00 M 10.0 D(sOBH) 7.6% (s, 123 7190ntr s, 1i8)s 7.58I(led = ThHz,
reaction  m. r.e tiryre t Ewlsnafor .48, h. . al ed
and the s1 (%ﬁ}) ﬁ%’iésn ng\ig? lzt(c:l’r‘,i_egs glf’ 1rrH.)’t4.‘02f(r(51f‘ 14%“%1#’%’&'23&yg—u%gﬁza\égﬁ\}\gg%r

extracted, ¢t h DCM (3X) and t hc conbi ned organic phases were dried
(Na2504), filtered and concentrated in vacua. The crude product was
purified by flash chromat ogra&% (hexanes to Et0Ac / 25hexanes (1:%) to
gi ve 12- ( Examghe {2:06F 00t diffegro-sthy)6r@mstiyd- g pyeaepld- vt fyifoxed pedihydge-g87 g

2. 56 1 NMYuinaflGfd3-yildenMdRuforiedd, 400 MHz) 802 (s, 1 11), 7.79 (s, 211),
3.92 (s, 3H), 1.95 (t, J= 18.5 Hz, 31),

2-Amino-4-(1,1-difluoro-ethyl)-5-(2-methyl-2H-pyrazol-3-y1)-benzoic acid methyl ester

py
I CO,Me = CO,Me
E — F
NH, NH,
F F

20  To a solution of 2-amino-4-(1,1-difluoro-ethyl)-5-iodo-benzoic acid methyl ester (0.80 g, 2.35 mmol) in
dioxane (10 mL) were added 1-methyl-5-tributylstannanyl-1H-pyrazole (1.05 g, 2.81 mmol) and
Pd(PPh;),Cl, (168 mg, 0.235 mmol) and the resulting mixture was stirred at 90 °C for 72 h. The solvent
was removed in vacuo to afford a dark oil. The erude product was purified by flash chromatography
(silica gel, EOAc / hexanes (0:10 to 3:7)) to give 2-amino-4-(1,1-difluoro-ethyl)-5-(2methyl-2H-pyrazol-

25  3-yl)-benzoic acid methyl ester (430 mg, 1.46 mmol, 62%). ES-MS: m/z 296 [M+H]", rt 6.05 min.

N-[7-(1,1-difluoro-ethyl)-6-(2-methyl-2H-pyrazol-3-y1)-2,4-dioxo-1 ,4-dihydro-2H-quinazolin-3-yl]-

tnethanesulfonamide:
Ny’ -n” 9 W,
= CO,Me == NN
A d Ao
NH, N0
L H

30 To a solution of 2-amino-4-(1,1-difluoro-ethyl)-5-(2methyl-2H-pyrazol-3-yD)-benzoic acid methyl ester
(430 mg, 1.43 mmol) in DCM (33 mL) were added Et;N (0.820 mL, 5.82 mmol) and then (CCL;0),CO

(353 mg, 1.16 mmol). The resulting mixture was stirred at r.t, for 3 h. The solvent was removed ir vacuo
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2006/ 108591PCT/ EP2006/ 003251 - 132 - (OA bar). The m xture was then
tered and concentrated in vacuo to give 2-am no-

1, 1-di fl uaroet hyl)-benzoic acid nmethyl ester (1.30 g, 6.05 mmol, 92% as
e

I

(

yel | ow ayd 20060iss0B: Mz 216 [MI-H 4, rt 6.30 min. pchepdoxdasss1 of
arri no-4- (I, 1 difIuoro-ethyl)-benzoic1§éi-d met hyl ester (1.3 g, 6.04

1) s 8097 daeorss oy STeay In AR BOCCR SR e i e iR e
filtrat e ntkthretwaslstintetl bt rEf@Ad. A tl0@ shE0l.Dml.el. Mridol) avad Mh adjedkoidsSheMaRS83vasThe
10or gani gtm‘e%%?rt {n\)?% ]_E,dlgi g&&?@%@% ve fnl vlg 977 aﬁ&i w%terdwa% Qd&(da r"lt'hr %ﬁ%ﬂﬁ Lt{‘usYe%qg ?—4t 0

gl ve 2-am no- uor o- enzol e aCI
(1.98 g, b% a@imqmmsrm Y "ﬁ@a@ewmﬁew exthactEONENBO Ae (739). Tbrganto phases were

[ M 1- Q_Bgﬂh&ne!dl E'Jﬁghe@ wﬁﬂ- bmi@ dned SO4) and concentrated m vacuo to afford a crude sohd The
2- Am no- 4- 1-di fluoro-et 1%1115‘1 2 | sopropyl _@O Er?/razo- - benzoi c

aci d net Ky ewé@rwsnueﬁedby chgomatogEp iy {sga & hpanesto E KL ROR (1:1

4- (1, 1-dif | gigyjoret fivd )N D7 (1gctﬁﬂmé'tey1):e et TR k26155 @5-2 0.QicR0.99.ditd dd L2 H-
tmmol ) in d|o ane

T o obr OByt S e SR s 255 Ty ol (420 g, 138 5mob 0% ESGYS: iz 004
Pd( PPh3) Pd2H] (117@2 frEh, ‘H}NMR?(O]DmL 300AVIHZ) 1S (bress LEDE 8.06)(sNERE LSE(brasHE iS5 (&d at

90 C for V. f The
crudd® pr sduain R 53R kA5 PEERAER: skt B B R G i P o)
hexanes (®&7H3,3H. 3:7)) to give

2-am no-4-(1, 1-di fluoro-ethyl)-5-(2-isopropyl-211- pyrazol -3-yl)-benzoic
acid nethyl ester ?141 ng, 0.436 mol, 18% ES-MS. nmlz 324 M1-11 +, rt
6. 39 mi nExample 73: N-[7-(1-fluoro-ethyl)-6-(2-isopropyl-2H-pyrazol-3-yl)-2,4-dioxo-1,4-dihydro-2

NP-(1, lqdinud;;ggoﬂ]e,g]mmmﬁﬂ,gmhﬁl@propyI 211-pyrazol - 3-y1) -2, 4-di oxo-1, 4-di hy
dr o- %—I— qui nazol in-3-yl)- 25 net hanesul f onam de

f

4
a
2-

4-(1-hydroxy-ethyl)-2-nitro-benzoic acid methyl ester

To a solution of 4-acetyl-2-nitro-benzoic acid methyl ester (1 g, 4.48 mmol) in MeOH (5 mlL) was added
NaBH,. The reaction mixture was stirred at r.t. for 24 h { TLC control). To the reaction mixture was
20  added water until the appearance of a white turbid solution and the reaction was stirred for 15 min at r.t.
MeQOH was removed under reduced pressure. The aqueous phase was extracted with EtQAc three times.
The combined organic phases were dried (Na,S0,) and concentrated in vacuo to afford 4-(1-hydroxy-
ethyl)-2-nitro-benzoic acid methyl ester (0.742 g, 73%) as a brown oil which was used in the next step
without further purification. rt 4.74 min.
25
4-(1-Fluoro-ethyl)-2-nitro-benzoic acid methyl ester
co,Me COMe
\(E:[:No2 \(E:[Noz

OH F

To a solution of 4-(1-hydroxy-ethyl)-2-nitro-benzoic acid methyl ester (1.09 g, 4.84 mmol) in DCM (15
mL) cooled at -50 °C was added dropwise a solution of DAST (0.734 mL, 5.32 mmol) in DCM (2 mL).
30  The reaction was stirred at -50 °C for 2 h. Sat. ag NaHCO,; was added to reaction mixture and the solution
was stirred at r.t. for 1 h. The aqueous phase was extracted with DCM (3X) and the combined organic
phases were dried (Na;SO,) and concentrated in vacuo. The crude residue was purified by flash

chromatography (silica gel, hexanes to EtOAc / hexanes (4:6)) to give 4-(1-fluoro-ethyi)-2-nitro-benzoic



WO 20061108591PCT/ EP2006/ 003251 - 133 - (CC130)2C0 (106 ng, 0.349 mmol).
The resulting m xture was stirred at r.t. for 3 h. The solvent was renoved
in vacua and the crude solubilised in THE (5 nmL.). CH3SO02NHNI T2 (44.8 ny,
0.399 mmlwo yms@dsted and the m xture was stirred at rpgr/ppRbsssdss Ad NaCH
(IN, 0.4 nL, 0.4 mmol) was then added.- 186ter stlrrlng t he mxture at r.t.

for 1 h, another portion N, 0.4 nL, 0.4 added and 5
stirri nga%@e@wﬁ%@éag’ﬁ&?“i‘?ﬂﬁ%%- @ﬁlh\%&‘%MHéWéﬂ I?HPI' Vééﬂre( “ahtHeat er
was addedH); Thves1 pdi swes3 B jIHR t5ed-5t8a (@, 4=I8y15 23 chi H4, om); @h2 ANSEHCLL 70 (Ghey a6 ye@alrs
phase Wavm%? racted with Et OAc (2X). The organi c phases were conbi ned,
washed rine, dried (Na2SO4) and concentrated in vacuo to afford a
crude soI id. The residue was purified by flash chronatography (silica gel,

Et OAc:/

Na7- (1, ﬁgﬁgpﬁg?réjﬂe R%qf'}sgp'%‘)l 7 h opy'yl)zif'gi‘/’?‘%%é'ldl oA BRI 1, 4- di hy
dr 0- 2H- quoicthanesiifonargide 10 y Thet hanesul fonam de as a yellow solid (52 ng,
0.122 ol , 39% ES-MS: rn/z 428A [l\/HrHr rt 5.94 mn. '11-NWR (CDC13, 300
MHz) 10.15 (s, ; 799%6, 111 90 (br s, 1H); 7.58 (d, J= 1.7 Hz,
1H); 7. 5&1“(@110% uqgo-gthyl)-penzoje-acid IBC%ECS@H) 4.02 (m 1H);3.33 (s, 1H); 1.71

(t, J=18.7 @Gie 1.41 (br @ble 15Exanple 72:
N[7-(1, 1di or o-et hyl) - 6-( thyI 20- pyrazol -3-yl1) -2, 4-di oxo-1, 4-dittyd
ro-211- q orngy- 3-y11- H, onani de
2- Ami no- 4F(1 1- d|fluoro ethy:l) 5- (2 rrethyl 2H—pyraV\A 3-yl)-benzoic acid
rret h¥ ester 20To a sol ut .
Bo- A Se@hanqﬁ (IIIP(HPTG céwH;?rr)msbq%acnﬁefﬁ%ﬂ est%{é? B2t oLl MEPH @5 By

2 35 MDkwhs t@tedh@ﬂﬁ@&el@r&&yrrﬁ FtONER $4 ra.pjohad the mixture was stlrred at r.i. for 3 hunder H, (0.1

1-nethyl ;5 i butyl st 1 yr.aza 105

bl PPhy) T3 e BRI ) SRR e B e gt PO BB ey a
90 C for ac]&mlathyl'Elgter (33)4 #8160 mnad, 98B NBY egkliow ol sRIMS: avafoB @VMAEH, dagkmbi.| . The
crude product was purified by flash chromatography (silica gel, EtOAc /
hexanes (0:10 to 3:7)) to give

2- anildo- l-A(ﬂ]!ché'-ﬁi ﬂuqy@rp@yléﬁmﬁpﬂae@m@zwémm@uer pyrazol - 253-y0-benzoic acid
met hyl ester {(43tb g, 1.46 nungl, £299. ES-Ms: nak 296 [MrHr, it 6.05 mn.
NA7- (1, 1-di fjjl ugro- ethyl) 6- ( rhyF-2H pyraw - 3-y1) - 2, 4- di oxo- 1, 4- di hydr o-
2H qui nazof1 3>y, - 30Ta i on of

2-am no-4-£1, 1-di f Luor o- et hyFI) 5 2fret hy1- 2H pyr azol - 3-y1) - benzoic acid
met hyl ester (430 ng, 1.43 mmol) in DCM (33 nL) were added Et3N (0.820 ni,
5.82 mml'\)mlamt of Bemurocal IBprathyl)dsazomgeid metgl ¢pien(0)334 Thletormemel). t (A3 ha- X 68r e

was stirpgag F)’ E}%O gd:g33 g 6o r&gﬁéﬁ@t(\jﬁ r(]f-S HRASwas SETRMES) 21kt y@-@‘h@susp\églon was
2006/ 108591PCT/ EF200
then filtered and the filtrate d11utcd with EtOAc and washed once with a 10% aq Na;SQO,. The organic
20 layer wasdred (Na;80O,), filtered and concentrated in vacuo to give 2Z-amino- 4-(1,1-Difluoro-ethyl)-5-
iodo-benzoic acid methyl ester (0.561 g, 1.69 mmol, 100%) which was used in the next step without

further purification, ESI-MS: m/z 365 [M+CH;CN+H]" .1t 6.57min

2-Amino-4-(1-fluoro -ethyl)-5-(2-isopropyl-2H-pyrazol-3-yl)-benzoic acid methyl ester

A

/N‘N
[ COo,Me = COMe
\; : :NHa NH,
25 F F

To a sclution of 2-amino-4-(1-fluoro-ethyl)-5-iodo-benzoic acid methyl ester (0.561 g, 1.74 mmol) in
dioxane (5 mL) were added 1-isopropyl-5-tributylstannanyl-1H-pyrazole (0.84 g, 2.08 mmol ) and
Pd(PPh;),Cl; (142 mg, 0.174 mmol) and the resulting mixture was stirred at 90 °C for 24 h. The solvent

was removed in vacuo to afford a dark oil. The crude product was purified by flash chromatography



and the residue was solubilised in TET(33 nL). CH3SOzN I NH2 (213 ng, 1.90
nmol ) was added and the m xture was stirred at r.t for 2 h. Ag NaCOH (i N,
1.9 m, 1.9 mvl) was then added and the m xture was stirred at r.t. for 1
h. The solwenotosinessor enoved in vacuo and water was addedCT/Ermopbdvas

adj usted to 3-4 by addi tion of 2N aq HABS -The aqueous phase was extracted

W th EtO0A r C ned rine

dried (NS §é)§x1)E 4 cgﬁ ag‘hs[tpgg %zﬁﬁﬁ%\%\% 2eanf“6 'gﬁ? o HeF 'Eﬁls?o(fplygzﬁ REPL ude
product ‘ead- ipmcfacddndﬁyrl éstea €30 o P SRbinogh by ES-HS: m@aﬁ%@mﬂﬁr@ﬁw tinhexanes
to EtOAc / MeOH (1:1 to 8:2)) to give

N4741, 1-di fl uoro-ethyl)-6-(2-nethyl-2H pyrazol - 3-y1) -2, 4-di oxo- 1, 4-di hydr o-
2Hqui naz a7 gl ﬁa(ﬁ#@ﬁllfﬂf’)dﬁgrﬁwda’sylgz %rqxw;@eimi@ 2@4‘7@%@}‘“‘%%8 nunol ,
80% ES- MReihahdshifogari@®.- 4 [MHH], rt 5.52 min. H NWR (CDC13, 300 MHz) 9.23 (br
s, 111); 8.06 (s, 111); 7.90 (br s, 111); 7.55 (d, .1 10= 2.05 Hz, 111);
7.48 (s, 211%; 7.45 (s, 111) k26 (d, J=1.8 Hz, Hi); 3.64 (s, 311); 3.36
(s, H); o-- gxanple 73:

N-r-(1-fluerQ-a yd))we6-(2-| <S15)yrazol-3-yl)-2,4-di oxo- 1, 4-di hydro
-211- qui nazo]i a- 3- yErethaues e ™5
4- (1- hydr oxy~ Niis 2- ni tro- Na ©d nethyl ester CO2Me CO2Me NO2 01-1

To a solutién of 4- acetyl 2-NFtro- benzoic acid nethyl ester (1 g, 4. 48

mmol) in 5 re_was. . Sti.r
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phasd8 wareodnd d gidas SGa poluhitsed GnEERG F ailekl S GNERG: (6 hmeoh-8p2 mmol ) was

4- (1- hy dr.ggeemdydihare wak Et&feataentzm& @Qslqomﬁmw 0@§tn§.f 0UQnrf @y wis cht33@df:(ii§nda
brown oil whi ch was used ep W thout er _purijfication. rt
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ond’ concanfh Ik abdlonld A0Gudi8 o S ARG ORARY GuiBIRRRIOME it B 6PR5SOY
chr onat ode Biptige #f&r riteatiqpean DOERaARes (¥ 2ad Bliatign Né?c@nfé@rc( tzthséﬂ (igopeipyl2H-

4-(1-fl Z L 0 1 mna R 1 (1] -
aci(d me?%yl cglg{}lgrz)ar& - fﬁ@h?&@éﬁlq% mg%%&@ﬁ%awgngmcﬁ%éqwgmﬂw %

(s, 1H); OP47mmod 155*:) ﬁthﬁlz ml“llﬂ)ﬂ‘f“ﬂ £105(me JLNMRéDF*&SO %11(30 Mgz)az? %(bsz
(qd, 20= 6H#5:,.734%. 120HzZ54 EHR), 3497 118); 631@5, 1H); 3Q5(qaldr = 45, 4.5451: 28%4.Hr(m, 343, -

3.15 (s, 1H); 1.44 (dd, J = 5.6, 24.6 Hz, 3H), 1.41 (dd, J = 6.6, 12.9 Hz, 6H).

Example 74: N-[7-(1-fluoro-ethyl)-6-(2-methyl-2H-pyrazol-3-yl)-2,4-dioxo-1,4-dihydro-2H-

quinazolin-3-yl]-methanesulfonamide

25
2-Amino- 4-(1-fluoro -ethyl)-5-(2-methyl-2H-pyrazol-3-yi)-benzoic acid methyl ester
P
1 CO,Me > CoMe
F F

To a solution of 2-amino-4-(1-flucro-ethyl)-5-iodo-benzoic acid methyl ester (0.339 g, 1.05 mmol) in
dioxane (5 ml) were added 1-methyl-5-tributylstannanyl-1H-pyrazole (0.842 g, 2.14 mmol ) and
30  Pd(PPh;),CI; (75.1 mg, 0.105 mmol) and the resulting mixture was stirred at 90 °C for 24 h. The solvent

was removed in vacuo to afford a dark oil. The crude product was purified by flash chromatography



S5N-P- (1-fl uoro-ethyl)-6-(2-isopropyl-211-pyrazol -3-y1)-2, 4-di oxo- 1, 4-di hydr
0- 2H- qui nazol i n- 3-yl k net hanesul f onam de 10A sol ution of 4-(I
-fluoro-ethyl)-2-nitro-benzoic acid nethyl ester (0.6 g, 2.64 mmol) in
Me011. (1vorkaoyiweam treated with Nickel -raney in Et 011p¢RBErzodeniodzsand t he
mxture was stirred at r.t. for 3 h und&f-112 (0.1 bar). The mixture was

t hen f|| centr a

o (111 U eEEH PP SZREERS (GIFE 4d) KRy L0 SrohlES oppvigiipmenats,
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2-am no-4-(1- quoro ethyl) benzoic acid rrethyl ester (0.334 g, 1.69 mol),

12 (0.430 ? and A 2804 \(/533 1.69 mml% in Et011 615 m.) was

stirred Nd (bﬂhorer@thyl (2 -TRRf&Y1 S Rededionedsf-ibydretREquingelin sl i | trat e

di | ut®d WethbheRlIRAGHi@d washed once with a 10% ag Na2SO4. The organic

20l ayer was dr| ed (Na2S&4), f| | tered and concentrated in vacuo to give

2-am no- M—-h{l 1-Di fl uor o- etNhW)-S- a -ben20| c acid nmethyl ester (0361 g,
g'ed A Bxt step without further

iﬂ Hl st 637m n 2- Am no-4-(1-fluoro

' benzoic acid nmethyl ester ,4-11

To a solutil®n of 2-am no-4-0.Efluoro- ethyl) 5-i odo- benzoi ¢ acid net hyl
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crude p uct was purifi romat o
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NA7- (1- f fou 0% B-TRE Equre)n@m&&éﬁecpnz@pmﬂﬁdﬁzatﬁywaadﬂed 3rhy b -w2s ddjﬂteﬁx(o&-é badditiydr o-
211-quin i hanesu f onam.d | ut | :
o ant no A A L s Shate DEPReadRR A BN N58) TR bl aBtes were combined.

met hw ewished with brine, dried (NaZSO4) and conoentrated in vacuo to afford a erude solid. The crude product

was purified by flash chromatography (silica gel, EtOAc / hexanes (3:7 to 10:)) to give N-[7-(1-fluoro-

ethyl)-6-(2-methyl-2H-pyrazol-3-y1)-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl]-methanesulfonamide

(150 mg, 0.383 mmol, 36%) as a light yellow solid. ES-MS: m/z 382 [M+H]". "H-NMR (CDCl,, 400

MHz) 10.5 (s, 1H); 8.02 (s, LH); 7.61 (d, J= 1.6 Hz, 1H); 7.53 (s, 1H); 6.27 (d, J = 1.95Hz, 1H); 5.44-
20  545(qgd,J=6.3,469 Hz, 1H); 3.72 (5, 3H); 3.33 (s, 1H); 1.40-1.48 (dd, J= 6.3, 24.2 Hz, 3H).

HPLC method used for the following examples, unless otherwise noted:

HPLC analyses carried out on an Agilent 1100 series (quaternary pump, DAD, autosampler, column

thermostat) coupled with a UV/visible diode array: range from 190 to 400 nm with 2 nin step increment.
25  Column: Nucleosil C18HD 4x70 mm 3um; Flow: 1.0 mL/min; Temperature: 35.0 °C; Injection volume:

5.0 uL. Solvent A: 0.05 % TFA in water; Solvent B: 0.05 % TFA in CH;CN. Method N_20_100: 20 %

- 100 % (6 min), 100 % (1.5 min), 100 % - 20 % (0.5 min).

Example 75
30  N-(2,4-Dioxo-6-pyridazin-4-yl-7-trifluoromethyl-1,4-dihydro-2H-quinazoLlin-3-y1)-

methanesulfonamide

2-Amino-5-ethynyl-4-trifluoromethyl-benzoic acid methyl ester



(90 mg, 0.295 nmmol) in DCM (7 nL) were added Et3N (0.165 rnL, 1.18 nmol)
and then (CC130)2C0 (71.4 ngy, 0.236 mmol). The resulting m xture was
stirred at r.t. for 3 h. The solvent was renoved in 10 vaczzo and the

resi due wago3@subesbd sed th THF( 5 nL ). CH3S02M N112 (ﬂ.éT,%PﬂEm@ﬁ}QZ mol )
was added, the mixture was stin-ed at -f138: for 2 h. Ag NaOH (114, 0.39 ni,
0.4 mmol ) was then added and stirring was pursued for 1 h prior to the

addi tion of an @dditional protion of?ag NaOH (1N, 0.4 ni, 0.4 mmol). After
stirring fleg~43- the sol vent® goved in vacuo and water was added.
The pH was A sted te—3=4 by a ion of 2N HC1l. The aqueous phase was
extract ef:%i th E:0Ac (2X). Thie® orgarﬂ ¢ 15 phases were conbi ned, washed with

brine, drjedyf %ﬁ%ﬁ%%&%ﬁ{a&m&ﬁﬂ bk&o%@%ﬁ?ﬂeﬁﬁl étemradg aastmag p$ol i d.
The crude product was purified by flash chromatogrfap ¥ | i ca gel, EtOAc /

hexanes e@xapeﬁ? k) Fjeye atdéedﬁvﬂaw&@mfllhétﬂ ‘Emi«t'h?ﬁalﬂﬂ@lﬁar}q{ %@ﬁh%@s,wi’s) and

filtr a][ ' gﬂm?‘aﬁd {hd vfid 0 25 1R618Y 10)126 42fok $9 AN AR kodlibp dr-t., the solvent was removed in
pyraz - y

di oxo-1, hydr o- 2H qui nazol i n- 3- t hanesuyl f onam de
DY 7 Rh tedlatid e ref-e@wrv@s P@%&‘?ﬁf%‘wmceﬁﬁ ﬁr@@ﬂ%@% (e 152 Baabegcaney ¢
6. 05 m n- DEMihehiMeR3(DVED) 44 thed (5D JMilich gﬂ]Oheﬁar(cb& Et2Q21}xanes.(V:8)) @cﬁproﬁde]t)lc 7.54

(m 1hy) T plpl® Qs B Bejnc s @i B dyPer i g iy ) L6

12.9 Hz, 611). Exanple 74:

N-p-(l-f UQr-o- e 1%’@35 iL %[24d|oxol4d|hydro 2H
qui nazol ?%90 E%Aaﬁnﬁé"gul ameglé &gP%J%?nE‘f’Ilﬁgﬁﬂﬁ& 1-fluoro

-et hyl)-5- (2 rrebhyl 2H pyr ant l 3-ylp benzoic acid nethyl ester ./ CO2Me
NH2NH2 TS j-on of 2-a : 4+ uoro-ethyl)-5-iodo-benzoic acid

met hyl este 0.339 g—32~ 05 nmol n di oxane (5 nL) were added
1- metitny 1F8= t 71 b¥ty| st annany1-A%- pyr&¥ol e (0.842 g, 2.14 mmol ) and

30Pd( PPh d
at 980 f gxisglgﬁgrh&é%ﬁémg%f t\h)Q‘ Kltllp\%élgy@ E’L thgﬂjgn%l(% vglc ucgl y‘ti %)S&gp?g% a ar l) % r r 'el'he
crude pr slegine s med-9%hmel) iy, %41@1%%0@#%@@1@@ @ prialed tuipgywas heated in the

2006/ 108%&4@@% Eﬂg@%fopﬁ)&%ﬁ]and ath3d°c foé 80 dninC %fﬁ@éoom@ttw@ the IREARBSrefrBvel0 t O

4:6)) to give 2 amno-4-( | ugro-ethyl)-5-(2-nmeth 12 pyrazol - 3-
ye- benzof &% dheispifiA waé@tlréﬁed@ﬁefhﬁﬁmmew%wm Slhf@:&% exprss pEtQAghesanes
[ M1 48], (1)) % pRSidEI2Bimino-5-pyridazin-4-yl-4-trifluoromethyl-benzoic acid methyl ester (74 mg, 40%) as a

N o B T B i B oy V)2 4 oner L a2

Tetrazine was synthesized aceording to a procedure described in J. Heterocycl. Chem. 1987, 24, 545-548.

.

20  N<(2,4-Dioxo-6-pyridazin-4-yl-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yl}-methanesulfonamide
N o] N~ 0 0
2 o~ = ,N N S\
— ,g o
F.C NH, F,C

A solution containing 2-amino-5-pyridazin-4-yl-4-trifluoromethyl-benzoic acid methyl ester (65.5 mg,
(.22 mmot) and 4-chiorophenyl chloroformate (34 pL, 0.24 mimol) in dioxane (3 mL) was heated at 30 °C
for 1.5 h. After allowing the reaction mixture to cool down to r.t., CH;SO,NHNH;, (48.5 mg, 0.44 mmol)

25  and i-ProNEt (38.5 uL, 0.22 mmol) were added. The mixture was heated to 80 °C for 1 h and, after
cooling to r.t., the solvent was removed in vacuo. The residue was dissolved in DCM and the product
was precipitated by addition of Et;O. Filtration and drying provided the title product (34.4 mg, 39%) as a
white solid. API-ES: m/z 402 [M+H]", rt 2.02 min.



CO Me NH2 To a solution of

2-am no-4-(1-fluoro-ethyl)-5-(2-nethyl -2H pyrazol -3-y1)-benzoi ¢ acid net hyl
ester (280 ng, 1.01 mol) in DCM (20 nmL) werc added Et3N (0.565 nL, 4.04
mol ) and whensdEsh30) 2C0 (245 ng, 0.808 mmol ). The resgt/kbigs/ kst ure was
stirred at r.t. for 3 h. The solvent wa¥2tenoved in vacuo and 10 the

aded and il 25 S0ty o R e I Bk oot 12

was addeme(hﬁnééumg])madvd the reaction was allowed to proceed for 1 h. Agq NaCH
(IN, 1.4 he m xture was stirred for 19 h.
The sol vg%“\}\oragétpgﬁgusomﬁd%ga}%glg%gﬁglgﬂvﬂ?g?g was added. The pH was adj usted
to 3-4 by additijon of 2N aq H The § queous phase was extracted with Et OAc
il © phases were co edp” 15washed with brine, dried (Na2SO4)
and concenR QHi n vacuo to a wgrude solid. The crude product was
purified b flash chr omat ogr aph (srllca gel, EtOAc / hexanes (3:7 to 10:))

to gl ye

F1 o e HoT ol 2 aminge gt SReRgPLY SO S P A5 (3 47 FEDBPE T S nazo
i n-3-yl kel Hamesl hrfddﬂaﬂiaﬂé(ZMG@E,rﬁ;;??'S GUBREn divedn (m)mh@tddiagm °G &rl | w
solid. E 111 8.02
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1.40-1. 4& f@the:hdzans (3.9)) 204pr3v1m-aréhél-3-eﬂ1ﬁ{yf)-h—@oﬁﬁbﬁ%@ndé§:%@dan:'EhyI Ry {708 @ ng

exa nl ess ot herw se noted: HPLC an ses carried out on an Agilent
1100 err%/ %&Mﬁloé’rﬁliz?rly%%m/{?ﬁl@ Maﬁro%%{)%@r col um thernostat) coupl ed
with a UV/vrsr bl e di ode array range from190 to 400 nmwith 2 rimstep
i ncr ement,., 2 NUCc‘a C1811D, 4x %01 0 mnm 3um Flow 1.0 ni/mn;

u

Tenper at Gr&" %’%Pﬁpr&pﬂ?ﬁrec n 'be Zoigaed Solvent A: 0.05 TFA in
wat er; Solvent 8. 0.05 %TFA*N CHB@\I I\/Et hOd NT 20 _100: 20 % 100 % (6

mn), 100% ( Lm/n) 100 %ls_"20 % (0.5 min). Exanple 75
30N- (2, 4- D ¢xQg- 6- pyrrdaz.Ln4 rr?luororrethyl 1, 4-di hydr o- 2H qui nazol i n
-3-yl)- nethanesyl f onam de 2- et hynyl-4-trifl uoronet hyl - benzoic acid

met hyl ester WO 2006/108591 - 138 - PCT/ EP2006/ 003251 00 --
A solution of 2-amino-5-ethynyl-4-isopropyl-benzoic acid methyl ester (718 rag, 3.3 mmol) and tetrazine

15 (406.8 mg, 5.0 ramol) in 1,2-dichloroethane (15 mL) in a sealed tube was heated m the microwave at 130
°C for 45 min. The rcaction mixture was then concentrated in vacuo and the residue was purified by flash
chromatography (50 g silica gel, hexanes = EtOAc:hexanes (1:1)) to provide the title compound (236
mg, 26%). API-ES: m/z 272 [M+H]", rt 3.38 min.

20  N-(7-Isopropyl-2,4-dioxo-6-pyridazin-4-yl-1,4-dihydro-2H-quinazolin-3-yl)-methanesulfonamide
N N

N7 N O
[ H o
o O/ o J\N,N‘:’Si\
/g o
NH, N0
H

A solution of 2-amino-4-isopropyl-5-pyridazin-4-yl-benzoic acid methyl ester (220 mg, 0.81 mmol) and
4-chlorophenyl chloroformate (170 pL, 1.22 mmol) in dioxane (10 mL) was stirred at r.t. for 10 min and
at 80 °C for 30 min. After cooling to r.t., CH;SO,NHNH, (178.6 mg, 1.6 mmol) and i-Pr,NEt (425 pL,

25  2.43 mmol) were added. The mixture was heated at 80 °C for 1.5 h, cooled to r.t., and the solvent was
removed iz vacno. The residue was purified by flash chromatography (100 g silica gel, DCM - MeOH
in DCM. (2.5% to 5%)). The fractions containing the product were combined and concentrated in vacuo
and the residue was further purified by trituration in MeOH-Et,0. After filtration and drying, the title
compound (156 mg, 51%) was isolated as a white powder. API-ES: m/z 376 [M-+H]", t 2.12 min.

30



00 F, CNH, F3BCNH2 To a sol ution of 2-am no-5-io0do-4-trifluoronethyl-benzoic
acid nethyl ester (1.5 g, 4.35 mol) in dioxane (80 m) were added
tributykethynyptin (1.4 m., 4 78 no and (Ph3P)4Pd (251.2 ng, 0.217 mmol)
and t he mwobusevBs heated to 120C for 1.5 h. After coekttm@b@ods2di., the
sol vent was renoved in 5vacuo and the -rlé8-rdue was purified by two

(37 to Leapoll FEASPao go e Ry et et e dae AR 230 "o

provi de tniwmtnlestullfemﬁm)ound (730 nmg, 69% as a bei ge-orange solid. API-ES:

riilz 244 i

2- Ami no- yr| 83?”‘“‘2'&‘%"59‘{3 eh&‘?eg%% dlmﬂgrl]fz’%elrc acid nethyl ester 00 o
-- 10FaCNI -i 2F3CNH2 A soI uti on -of

2- am no- 5- et hyngl 4-trifluoronet hyl - ben20| c acid methyl ester (150 ng, O0.62
mmol ) and tetragine (55.7 ng,LO 68 n oI) in 1,2-dichloroethane (3 nL) in a
seal ed tube ated in the M wave at 130 C for 40 nin and at 120 C
for 40 mepAFbRE, cooling to reks @ Sol vent was renoved in vacuo. The
resi die was purified by flash chr onat ography (10 g silica gel, hexanes

Et 0Ac: heXenehuion Snpingig)2-anunqy-indp-ddrifleoromethyl-benzoic acid methyl ester (750 mg, 2.17 mmol),

2-am no- thﬂwt}lﬂ%&lgyém%](l 8 étiﬂnhHﬁﬁﬁH@B@de R%‘Eﬂiggo ﬂﬁ'rﬂn&ﬁ%*&)&mﬁﬁr Ehry 74

ng, 409% as a soli etrazine

was synt Heshertsd abl2 o &x hght BCh(2pe-HEedut @malé ¥y 3dgetpap the Jeacign kYR . Chem
%8%—7 22 reffd&t 16485 h pnor to the addition of dltt-bu?dl-p -cresol {188 m 0 85 mmol)hanai anot}éer portion of

p riftluor [ ro-
naz oI %ﬁdﬁgi IH% gé?f’@?‘? %t‘rﬁlvﬁﬁf\?““@‘eﬁl?ﬁ Itléé' fond tﬁta TRACHT RS !t;tl-r?g .
cont ai n| AdtePeoalin g 1o O tisoliveka anredoyci-idvdenid 4od derretiat hwd pdti@ez i ftaslaci d et hyl
ester (6 4- chl enyl e (34 024
ol )+ oSty ol el o8 Vbl SO RERRNG (5 0, WL R Frafling e
r eact i onpradwdt wees combiowigind dowentrated 2. vcuo. ThHISORMINGY g HBhS pwy”led(by nafrhwmgl )
25and i - BEt?vuﬁltCﬁ %ﬁ aﬁd héxlfmes grl%%cm}e IWEF \@as%gﬁt%ate-gbr?vﬂha(ﬂalﬂrﬁsﬂ\ﬁ§ hﬁ‘:e ated to

80 C for | after co to r sol vent was renoved I n vacuo.
The f@si HQ@PC\H&%@d$ %‘S’élg%éasﬁﬁ?hwldﬁd"’t’zﬁég Wﬂ@héf“ Werinpr eci pi tated by
addition of Et20. Filtration and drying provided the title product (34.4
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A solution of 2-amino-5-pyrazin-2-yl-4-trifluoromethyl-benzoic acid methyl ester (235 mg, 0.79 mmol)
20  and 4-chlorophenyl chloroformate (133 pL., 0.95 mmol) in dioxane (8 mi) was stirred at 80 °C for 105

min. After cooling to r.t.,, CH;SO,NHNH, (130.6 mg, 1.19 mmol) and i-Pr,NEt (276 puL, 1.58 mmol)

were added. The mixfurc was heated to 80 °C for 45 min, cooled to 1.t., and the solvent was removed in

vacuo. The residue was purified by flash chromatography (50 g silica gel, DCM -+ MeOH in DCM (2%

to 5%)) to provide the title compound (241.5 mg, 76%) as a white powder. API-ES: m/z 402 [M+H]", it
25  2.69 min.

Example 78; N-(2,4-Dioxo-6-pyrimidin-5-yl-7-trifluoromethyl-1,4-dihy dro-2H-quinazolin-3-yI)-
methanesulforamide

2-Amino-5-pyrimidin-3-yl-4-trifluoromethyl-benzoie acid methy] ester

0 4 0
II;\;\I)J\ 0/ MNay o~
30 F,C NH, F,C NH,



Exanpl e 76:
N-(7-1sopropyl-2, 4-di oxo- 6- pyri dazi n-4-yl-1, 4-dt hydr o- 2H qui nazol i n- 3-y1) -
nmet hanesul f onam de 2- Ami no- 5- et hyny1-4-i sopropyl - benzoic acid methyl ester

5A sol uti e 8fos/desasii No- 5-1 odo-4-i sopropyl - benzoi ¢ aci dpgpkpyhe@sisgr (1.5 0,
4.7 mol ), BUSSnCCH (1.5 inL, 5.17 rtaordély and (Ph3P)4Pd (271 6 ng, 0.235

m nol) i xane 80, i was. heat t 120C.fo soI S

r enoved [11 'é‘if(‘} of %‘ﬂ‘@m?'gg%d S Omt%%fl eféza“’ B A8 yl SR (gg sgi’ gﬁln]sh’fe{a
chr omat O@Oaﬂl)lv&%e a(dalcﬁﬂaygmsiideﬁdmr@ml acldh&wa’m 485 ﬁlﬁ@l)h%i(@pé@lzmﬂlz {365 tg)) ,

t hen (50 sil ex , V]

2-am §10- gg'3 Hy? g@ @og’r opyl - E&]‘g@??@gg §tm(ehJM?;t)e[rse%l gtrrg%@ég%%ﬁmri@ﬁ% as
a yel | owhs ﬁhemdventmﬁireﬁ@vednfe yaru@arg tieNpsique was PlElf!ﬂf!SbYrﬁaﬁh chromatography (120 g silica

2- Ami go- éeﬂ @Qmegnyﬂtoicwahmﬁ B4 )ydo ﬁhﬁl@me ﬁﬂ@;ﬁaﬂctr(%sm@ 488} £ v %‘c s, C O

0 NH, NH2°A sol ution of 2-ami no-5-ethynyl-4-isopropyl-benzoic acid nethyl
ester (7P8T-HE, 323 Mikdl Y 4QR&!t et razi ne 15(406.8 ng, 5.0 mml) in
1, 2-di chl oroet hane (15 nL) in a sealed tube was heated |n the mcrowave at

130 C for._ 45 nmin. The reaction conc ted n vacuo and
the resi Hi& A BUPTIRIER 7ﬂ‘%§ﬁ“@ﬁﬂ’bh€%@‘§ﬁi’ﬁgﬁﬁ“’(’%@ 53 r”ileélé?nﬁéll fonamideanes
Et OAc: hexahes (1:1)) to prohde th%tltle conpound (236 ngy, 26% . API-ES:

' 0

| -p ;%rbsdp y1-1, 4-di hydr o- 211- qui nazol i n-3-y1
Fla H;ieNOOGFc ' pon of
2- am no- 4-i sopropyl - 5- pyri dazi n- 4- yI benzoic acid nethyl ester (220 ny,
0. 8110mola)soltich df-2ediny- Bﬂﬁﬂﬁ@ﬁh—SQﬂlﬂ@ﬂiMoﬁm&&@Ebe@ﬂﬂd}lcﬂmeﬂﬂyl as?er |(ﬁm Ie, 1.1 aliroRane

tor . SR S Qe 16 nBn s Coapge S g o2 £001 0
After cooling to r.t., CH:SO,NHNH, (230.4 mg, 2.1 mmol) and ~Pr,NEt (609 ulL, 3.49 mmol) were
added. The mixture was heated to 80 °C for 4 h and, cooled to 1.t., and the solvent was removed in vacuo.
The residue was purified by flash chromatography (120 g silica gel, DCM - MeOH in DCM (2% to
15 5%)). The product was sonicated in MeOH/E(,O to furnish the title compound (252 mg, 36%) as a beige
powder, API-ES: n/z 402 [M+H]", tt 2.52 min.

Example 79: N-{2,4-Dioxe-6-pyridazin-3-yl-7-triffuoromethyl-1,4-dihydre-2H-quinazolin-3-yI)-
methanesulfonamide

20  2-Acetylamino-5-{1-(ethoxycarbonyl-hydrazono}-ethyl | 4-trifluoromethyl-benzoic acid methy] ester

0. _N
0 o) ~ - o)
/ T ,
o 0
—_——
CF; NH CF; NH
o o

In a round bottom flask fitted with a Dean-Stark, a solution of 5-acetyl-2-acetylamino4-trifluoromethyl-
benzoic acid methyl ester (2.384 g, 7.86 mmal) in toluene (16 mL) was treated with ethylcarbazate (2.61
g, 25 mmol, ) followed by p-toluenesulfonamide (103 mg, 0.60 mmol). The reaction was stirred at 150 °C

25  for 40 h. The solvent was removed by distillation and the residue was purified by flash column
chromatography (silica gel, 1:1 EtQAc/hexanes) to give the title compound (1.24 g, 40%). API-ES: m/z
390.1 IM+HJ", rt 4.14 min, 4.20 min: mixture of cis and trans.

3-(4-Acetylamino-5-methoxycarbonyl-2-trifluoromethyl-phenyl)-4-chloro-6-ethoxy-5,6-dihydro-4H-
30 pyridazine-1-carboxylic acid ethyl ester



25 2.43 mol ) were added. The m xture was heated at 80C for 1.5 h, cooled
tor.t., and the solvent was renoved in vacuo. The residue was purified by
flash chronmat ography (100 g silica gel, DCM MeOH in DCM (2.5%to 5% ). The
fracti ons wonbmiodsmg t he product were conbi ned and coneefkpajgshskii vacuo
and the residue was further purified by4rituration in MeOH Et20. After
filtration and drying, the title conpound (156 ng, 51% was isolated as a
white powder0 AR -ES: g1z 376 [ MrHNA 2imn W

20061108591PCH/ EP20Q6/ D03251 - 14Q -oExanple 77:01
N- (2, 4- Di oxo: 6-Pyr n-&y1-7-trifluoifordt h , 49di hydr o- 2H qui nazol i n- 3-y
1) - net hanesul fcgp:a iAtenig- Al no- b- pyr a?i ncg3 Wiy | T 1 uor onet hyl - benzoi c
acid nethyl ester Alsol ution containing )\h

2-am no- 5-i odo-4-trifd uoronet hyl - benzoic acid Rethyl ester (750 ngy, 2.17
mmol ), 2-tributyl stannyl pyrazine (1.0 g, 2.7 mol) and (Ph3P)4Pd (125.6 ny,
0.109 mml ) in_digxane (40 rrLe] was heated at 120 C for_17 h, H?C1'(276'4
my, 6.5 rABPYNROT daerideraRtT ks thrrsabotyiiydragensy sy -tifleromete fegroiqacyd
prior tonihel addilti ©n .88 fhndl)it cOM{IBImI)vat ared N8R sutgininBded370nmH 5)65 atitb1).

th tion of 10(Ph3P)4Pd (251. 0. 22 | ),. ' [ d
FrOthE" ARt St Lot APRARATR s T AR PP A% 49D £ o
sol vent weding @noy thel mixtury seuiditeprdcnd the filteeivais eonemsatpdiiniviéve tb ryvidd ths h

chr onat oglaphyaé Q_Q&ﬁ@gé-%_%gﬁhomn?()é@t%%ﬁnggﬁrgﬁgﬁﬂ&ﬁyl iiri%lu&%rr%fh}[l) . The

fractions containin ) uct were C concentrated 1 n” vacuo.
The r esulbegpic 2l melglesierwhivheyaspendidirpatil ihthe prat sténo KMARIED aadse A EHBICN SdMd
hexanes. ffje acetonitrile | ayer was concentrated in vacuo to furnish the
titI%15corrpound (248 ny, 38% as a solid. API-ES: ni/z 298 [MtH, rt 4.18
m n.

N- (2, 4- Diaosiutibir ¢TyHieecaldd Tedidyd m HAM (ol IO rBRddBy dropswide 16t bR todHdotibeXZlyl n- 3- Y
1) - met hanesulfonam e, 9, EoNG na L FF R 7.0 mmol) in DCM (10 mL). The reaction

mixture was heated to 65 °C for 4 h. After cooling to r.t., the mixture was diluted with EtOAc and

washed with H,O. The organic phase was dried (MgS0,), and the solvent was removed in vacuo. The
15  residue was purified by flash chromatography (silica gel, 1:4 EtOAc/hexanes) to give the fiile product
(401 mg, 29%). API-ES: m/z 494.1 [M+H]", rt 5.39 min.

2-Amino-5-pyridazin-3-yl-4-trifluoromethyl-benzoic acid
~_0 c 4
~_-0 N l,NﬁN/ o
O ¢k NH
o

20 A solution of 3-(4-acetylamino-5-methoxycarbonyl-2-trifluoromethyl-phenyl)-4-chloro-6-ethoxy-5,6-
dihydro-4H-pyridazine-1-carboxylic acid ethyl ester (400 mg, 0.81 mmol) in EtOH (20 mL) containing
KOH (227 mg, 4.05 mmol) was heated to 110 °C for 18 h. Water (2 mL) was added and the reaction was
heated to 110 °C for 8 h. The solution was poured onto ice/water/2 N aq HCI (2.5 mL) then extracted with
EtOAc. The organic phase was washed with brine, dried (MgSQ,) and the solvent was removed in vacuo
25  to give the title compound (170 mg, 74%). API-ES: m/z 284.0 [M+H]", rt 2.78 min.

2-Amino-5-pyridazin-3-yl-4-trifluoromethyl-benzoic acid methyl ester




A solution of 2-am no-5-pyrazin-2-yl-4-trifluoronethyl-benzoic acid nethyl
ester (235 ng, 039 mmol) 20and 4-chl orophenyl chloroforrnate (133 IL, 0.95
mol ) in dioxane (8 nL) was stirred at 80 C for 105 mn. After cooling to
r.t., CH3S08bidhesd91( 130.6 ng, 1.19 rnnol) and i-Pr2NEt pEREB200db0323%. 58 Mol )
were added. The mixture was heated to "8#3€ for 45 nin, cooled to r.t., and

th I ) ved . in. . esi. i fied |
e oot vehtS SRS N L LB BN B Sl Bl B
title corpoubd QoRAHH,B0nEF60 F5%Gas added anmbsolndorpeanthedted tAP1 0 ESor §l1rthz THQRIufiddl - H] |

rt 252.69 mn. anpl e 78: - . .

N- (2, 4- Di'6x 89“69“%?%"8?”6 2d1hg refdpe vas i SR VAT @ Th) oIS SIPES 3R nazol i -
3-y1) - nechmtiediheqdaPdé2 N) and extracted with DCM. The organic phase was washed with brine,
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2006/ 205881 O 07 PIERRGHE) s R e Ok, AR A FRUARRL DL 0B R 10

2- ani no- FtPdefbexancs (1i4 p ddplderet e ipr Hidetererendd &l me. FetehyAPTdsY wfz 268.1 BMEHT 4t 35
mrol ) 1 n30Q¥E£50 nmL) were added pyrim di ne-5-boronic acid (538.7 ng, 4.35
mol ), Pd(dppf)Cl2: CH2C12 (355 ng, 0.43 mmol), Cs2CAB (2.8 g, 8.7 mmol) and
the resultant m xture was stirred at reflux tenperature for 36 h. The

sol vent Wa,4-pisRy e fyridazin-3 GUO-tafM@rdridehyl- ESidihid o \BHSqupkdlihi380)-hathdnbsaBbhamide
chromat ography (120 g silica 5gel, hexanes EtOAci hexanes (3:7 to 1:1)) to
furnish tfestitl e goroduct (528 4199 @s @ beige solid. API-ES: ink 298

[ MbH], T ENA=R6 - AL o~ Nep NV s

N- (2, 4- Di oxo- § rimdi-n=5-31-7-trif roretdyl- 1, 4-di hydro- 2H qui nazoli n- 3
-3, 1)-net h&h f afam de O- 10A&:’sof utli orP of
2-anﬂHo-5-pyrinidin-5-y1-4-trif|uoronethyl-benzoic acid nethyl ester (518
ng, 1. 74 Terkdlutendf 2-aglidoof-pyylienyB-ytitrdluofogeiglttenfod 4cid) nkihylles?d (9mpk,) 0266

0 D60 T T Pl e s (BORAIR 1T gy
added Thé&herisolution evagwetsrel ebRSe'd Hov3BOINEN{ ggoledl th r.bn FHHHYHEH: (38-5mg, 0,53 dndoohe
sol vent . ' ' b fd °

pro & OHK dopee ond theresi ¥ oui ,
369 as nRRhQfaphies (silica gel, DCM — 5 % MeOI in DCM) then (silica gel, 7:3 EtOAc/hexanes). The

product was suspended in a minimum amount of EtOAc, sonicated then taken into hexanes. The solid was

collected by vacuum filiration to furnish the title compound (13 mg, 12%) as a white solid. APEES: m/z
402.0 [M+HT’, 5t 3.36 min, Method N_05_100: 5 % — 100 % (6 min), 100 % (1.5 min), 100 % - 5%
20 (0.5 min)

Example 80: N-(6-Oxazol-5-yl-2,4-dioxo-7-trifluoromethyl-1,4-dihydro-2H-quinazolin-3-yD)-
methanesulfonamide

2-Amino-5-0xazol-5-yl-4-irifluoromethyl-benzoic acid methyl ester:

25
2-Acetylamino-5-formyl-4-rifluoromethyl-benzoic acid methyl ester (880 mg, 3.043 mmol) in MeOH

(10 mL) was treated with potassium carbonate (463 mg, 3.35 nunol) and toluene-4-sulfonyl
methylisocyanide (594 mg, 3.04 mmol) and the mixture was refluxed for 5 h. The reaction mixture was
cooled to r.t., concentirated in vacuo and the residue was purified by flash chromatography (100 g silica

30  gel, DCM) to give the title product (248 mg, 28%) as a yellow powder. APL-ES: m/z 287.1 [M+HT", it
4.40 min.



powder. API-ES: n2/z 402 [MtH[t rt 2.52 mm Exanple 79:

N- (2, 4- Di oxo- 6- pyridazin-3-yl-7-trifluoronethyl-1, 4-di hydro- M qui nazol i n- 3-
y1l) - met hanesul f onam de

202- Acet y[Va@RH6ABEN- (et hoxycar bonyl - hydpazono) - et hy1] - BeT/EPfDa@szinet hyl - ben
zoic acid nethyl ester CF, NHCFNH I'n ‘a round bottomflask fitted wth a
Dean- Stark, a solution of 5-acetyl-2-acetylam no-4-trifluoronethyl benzoic

aci d rret ester (2.384 in tol uene 6 was treated with
et hyl car éﬁa@)@w 13- 3&‘%“@“‘”‘?‘% 'Jﬁﬂwafrme%m 61%958&9‘]51?"152%“3%}1@@&%%#3%% (103
ng, 0.60 nmmol). The reaction was stirred at 150 C 25for 40 h. The sol vent
was renpoved by distillation and the residue was purified by flash colum
chr omat ogr y (sidica gel, 1:1 EfBfci hexgnes) to give the title conpound

(1.24 g, : St nz/z 390.1% AE min, 4.20 nin: nixture of
cis and trans. P
3-(4-Acetylme Niieet hoxycar bonyl FZ-t 1 f NUo©onet hyl - phenyl) - 4-chl oro- 6-et h

oxy-5, 6-di hydro-411- 30pyridazine-|-carboxylic acid ethyl ester WD
20061108591 - 142 - PCT/ EP2006/ 003251 To a sol ution of

2-acetyl am no-541- (et hoxyear bonyl - hydrazono) -et hyl1-4-trifl uoronet hyl - benzo
ie achd renixpre Cd§taeﬁn06510m<g-5-y24&Sﬂqunwth}'l—bqnzmciﬁ hell®y] pdtor (K snga Bl 8ecdmmol)

i th ar ooiF S B B AP W ol Aok RERHE vt RSB HE iy 1 0
cool i ng ﬂbe readtion mixtge whscongeatraipdsn picke. dhedudaresidusavat dibsolvad i@ dmsnedﬁ)n@émdr at ed
in vacuo t r

2- acet yl g{ﬁ’lﬁndg&%ﬁﬁgo i ch zgtrlgl ? %)Tﬁlgardbbpﬁil tl%“&ljizzo%oo moy- Ttir hSRHNE % | Lor
onet hy | béh Xofor 1 hdh@em@mwxh@«swsrcomn@wdmwm ébe @ﬁlﬁ@o&aﬁ purifred bh évcnsewssyp ep.

( API 1 ES( ﬂ'aﬂll%hﬂ)ﬁétograﬁl%sw{) g Sfisitea 4, 20 MCOH]'lQ D‘@SI\@%&H 0@ E sififa JeNBCHI UdR68 S| due

dr opwi se under to a solution of ethyl vinyl
et her (1D§®4HLA toﬁf/ >it°rﬁ%|ﬂ)e talﬁaomnqbpéﬁéfﬂszasazoFFLwhlt*?P@m}?ﬁJh-)s splid e iriago ni) .
The r eactpuﬂrhgmsy x&mﬂaﬁonwagcbﬂabaﬂld&mﬁ@o@%@pm&,cmgcgﬁm%@. wedhtdagattDinhaduo, the
m xt ure ut e ase was
G ed (vpebsronsia Bl Sut Brtfer 38 ST TaRT I (Phe tipt STl T a6y olEe i
puri fi edchypduhdsshn offrbitaparglea pRY-ES Sivk #0320 (yBINHLI; 42.89 fAC/ hexanes) to give
t he %tle pr oduct

Example 81: N-(7-Isopropyl-2.4-dioxo-6-pyrimidin-5-yi-1,4-dik ydro-2H-quinazolin-3-yl)-
methanesulfonamide

This compound was synthesized by an analogous manner.

N

¢ o
N N_N-.'%/
N ,goo o}

20 API-ES: m/z 393.1 [M+NH,]", m/ 374.0 [M-HJ, rt 2.51 min.

Biological Assays

AMPA-receptor binding

25  This can be demonstrated in standard tests, e.g. the [PH] CNQX binding test (Honoré et al. Biochewm. Pharmacol.
1989, 38: 3207-3212). This test is performed as follows:
Brain membranes: The animals are decapitated, the brain removed and homogenized in 10 volumes of ice-cold
10% sucrose with a glass/Teflon homogenizer at pesitions 5 for 30 sec. The membranes are centrifuged at 1000 x g
for 10 min, and the supernatant centrifuged at 20,000 x g for 15 min. The resulting pellet is resuspended in 10

30  volumes of cold water with a tissue homogenizer (Brinkman Polytron) at position 5 for 15 sec and the suspension
centrifuged at 8000 x g for 10 min. The supernatant including the buffy layer is centrifuged at 40,000 % ¢ for 20 mix,
the pellet resuspended in 5 volumes of water and the suspension frozen (20-30 min in dry ice/MeO¥H) and thawed



(401 ny,
2- Am no-

299 . API-ES: nz/z 494.1 [M+IL]E, it 5.39 mn.
5-pyridazin-3-yl-4-trifluoronethyl-benzoic acid 010 NNO O CF,NH O

20A sol uti on of

3- (4- acet Wapiosdess2inet hoxycar bony1- 2-tr

oxy-5, 6-
nmmol ) in
110 C fo
for 8 h.
extracte
(MySOH4)
(170 gy,

2- Am no-
2006/ 108
2- Am no-
ol ) wagy
solutlon
vacua an
neut nal i
was wash
resi due
(1:4 to
IMEHr, r
N(2,4-
g

20

25

30

35

40

| uor onret hyl - pheTyEXe6ls06Isk or 0- 6- et h
di hydr o- 4H pyri dazi ne- 1- caronﬁ c acid ethyl ester (400 ng, 0.81

(vhakeDdath 4t Zv@cmubzc ftmﬁsgéumbﬂgcelf@lﬂge(d%% olm g e iaénd:l maﬁkhat r%@ﬁenlﬂﬁa{ Gk O
%¥ﬁ%mg vggg mL% 1@ wg 2 t|on gaﬁfdn; 110 C
h cen O I’ﬁgb OL. 8—? }fe l.ll:l 1s resum Edzm e on
domppigerirein @)mmeﬂrﬁfémgﬁ%ﬁ’ﬁ bufist 25k aligaeds avmfsqq@dnwwqﬁl irglfgiid gitrogdn| ed
afudmithlemsﬂhuﬁmnewae&mbmmadawemat\zﬁm Al drfohed wifiesotode HEPHSIEOKCRPOUN

7%11@;3 '1%‘@39 @ ﬁ%a ?ﬁ'\ final %/hlgd résl.lsp nde% szg a rgnasst‘ on hig tnh)y genizer in the sarrxel\o

| az n- enzol c acl ester
b PCT/ EP2006/ 003251 - 143 -
ﬁﬂqﬂylfgialdﬂiridﬁhg?assyﬁ It4s-pertfdriddueini gRgetel yicrdiRpiaes @ a adintt of A 6L A0 1 583

S ¥A9 2! B0 MER:h il 5 PR ANER AR LM BirholuaBis @flgled and

ma ed to on was concentrated in
@thﬂ@nrﬂ@gﬁfm@ ahh’S Rfit BB YLEe IF%“WWH(@ bercqntrifugption Eigma 45 E0) PEYE: was
2 &0l 30\nia [The a1 MaGHs He@omb) witireold Bueter aad thadhisyd]l¢el inDGMnL. $hike tBsug sibdizphase

S6lucht PRl 6 uiflhd BCheNRESen A ERRGPAIE BLET L aAuRe The

was puri, romat ograp I ca | xanes
pdipgelivigy ds cgmied s packp prRSOELSRpaA ‘(mrg ahﬁ‘ efiigigugy S AP Rionsat s 208, 1

bmﬁng‘deelfﬂ:dﬂ by 10 pM CNQX. Assays are performed in tnphcate

Ox0- O, M[lnsgsas‘awzltﬁle c%r_nal &E?}nfllc bé/rrer t‘t:tlfziné} ugli. hydr o- 2K qui nazol i n-3

anesﬁifonam

Functional Test for AMPA-receptor Activity

For the determination of functional agonism or antagenism at the AMPA-receptor, experiments can be performed on
Xenopus oocytes as previously described in detail (Urwyler et al., Mol. Pharmacol. 2001, 60, 963-971). Briefly, two
elecirode voltage clamp recordings are performed from Xenaopus laevis oocyles expressing GluR3 AMPA receptors.
Plasmids for the rat GluR3-(flop) (Hollmann et al., Science 1991, 252, 851-853) are linearized and transcribed into
capped cRNA using an in vitro RNA synthesis kit (Ambion, Texas) with T7 Polymerase. Stock solutions are kept in
70% EtOH. Before use, cRNA is precipitated and resuspended in DEP C-treated water. Oocytes are injccted with
RNA coding the tat GluR3-(flop) AMPA receptor. For recordings, oocytes are placed in a perfusion chamber with
continuous gravity flow of frog Ringer’s solution. For recordings from oocytes expressing rGluR3-(flop) receptors
frog, Ringer’s solution containing Mg™ (81 mM NaCl; 2.5 mM KCI; | mM CaCly; 1 mM MgCly, 2.5 mM NaHCO,,
5 mM HEPES, pH 7.4) is used. Test compounds are washed in with gravity.

For example, in this assay the cornpound of Examplc 4 is an antagonist at the rGluR3 AMPA receptor with an ICs,-
value better than 3 pM.

Andiogenic Seizures Model

For example the compounds of the invention have pronounced anticonvulsive properties which are detenmined in
vivo, for example in mice, by reference fo their pronounced protective action with respect to convulsions triggered
by sound, electric shock or metrazole.

Sound induced seizures were elicited in DBA/2 mice (Colling RL in: Experimental models of epilepsy, eds Pupura,
Penry Tower, Woodbury Walter; Raven Press, New York, 1972). For testing, 20-day-old animals are placed in a
sound attenuated chainber, Following a 60 s habituation period the animals are stimulated nsing band limited noise
(14 — 20 kHz, 118 dB SPL) lasting for maximally 60 s. DBA/2 mice respond with a sequence of wild running, clonic
seizures, tonic seizures, and respiratory arrest to the acoustic stimulus. For data analysis the occurrence as well as
the duration of the different behavioural phases are measured, The ED50 values for the different behavioural phases
are calculated. ED50 values following systemic drug applications (iniraperitoneal, subcutaneous, oral) range
hetween 0.5 mg/kg and 100 mg/ke.



To a solution of 2-am no-5-pyridazin-3-yl-4-trifluoronethyl-benzoic acid
nmet hyl ester (79 ng, 0.266 nmol) in dioxane (4 nL) under argon was added
4-chlorop roformate (44.6 pL, 0.319 mol). The sol uti on was
stirred a{w édﬂff?@%ér)l 30 min and cool ed-tagr. t.. CH3SO2NPRNFBPIE®0R254y 0. 531
mol ) and i-Pr2Net (46.4 jilL, 0.266 mmuol) were added and the reaction

m xture was heated back to 8 C for 3 15 la. The m xture was concentrated
in vacuo Ixﬁdﬂdim{nhﬂe d'oﬁlﬁduddief fhBiSveftioh kHolv @dndlifced MHBCLCIA NS @€IUds iaMighefl bl&&R shock mouse

chr omat O% Qép ! Ithee%fu&s% modc?%uxggazde- ed conéﬂ %.D@Qoulu'lg@o Mt‘z n;t Qlejpau -Sdi"m%fbg K

Et OAc/ hexanes ct was suspen m ni_mum ahou
soni cat cdret ﬁé‘iﬁ‘"“tcalléé?? F9+-ShSPaneles Ial“ﬁ‘eb“’%ﬂ lomafkganddP ekt ed by vacuum
filtration to furnish the title conmpound (13 ng, 12% as a white solid.
AP ES: 3 s Ny ol 3l s VEONL N OB U, 3 kit ©

0
N- ( 6- o<a?81“%@9@110?“&“%“6&Blf’e}‘aﬂierof WWH ?h@e%CWBWVéfﬂﬂﬂrmq&ﬁ%%{w i n-3-4
- et hanesakgnovrantischizophrdiriant@inh- oxazol - 5- 3, 1-4-tri fl uor onet hyl - benzoi ¢ aci d
met hyl ester. 25 2- Acetyl am no-5-formyl-4-trifluoronethyl-benzoic acid
met hyl ester (880 ng, 3.043 nunol) in MeOH (10 nmL) was treated with
pot assi um car bonate (463 ngy, 3.35 nunol) and tol uene-4-sul fonyl
nmet hyl i socyani de (594 ng, 3.04 rnnol) and the mi xture was refluxed for 5 h.
The reaction m xture was cooled to r.t., concentrated in vacuo and the
residue was purified by flash chromatography (100 g silica 30gel, DCM to
give the title product (248 ng, 28% as a yell ow powder. AR ES. nr/z 287.1
[ MtHr, rt 4.40 min. WD 2006/ 108591- 144 - PCT/ EP2006/ 003251
N (6- Oxazol -5-y1-2, 4-di oxo-7-trifluoronethyl-1, 4-di hydro-2H qui nazolin-3-y1l
) - met hanesul fonam de NON O to IN.



ONS N 0d F30NH2F, C H 5A mi xture of

2- am no- 5- oxazol -5-y1-4-trifl uoronethyl -benzoic acid nethyl ester (248 ng,
0.866 mmol ) and 4-chl orophenyl chlorghocmate (121 gL, 0.886 mmmol) in

di oxane (4 nL) was heated to 80C for 1 h. The reaction m xture was
concentrated in vacuo. The crude residue was dissolved in dioxane (4 nl)
and tredtleihsyi t h CH3SO02NHNH2 (191 ng, 1.732 nmmol) and i-Pr2Net (454 pL,
2.60 nmol ). After heating at 80 Cfor 1 h, the reaction m xture was
concentrated in vacuo. The residue was purified by two successive 10fl ash
chromat ographies (70 g of silica gel, 2 % MOH in DCM, then (20 g silica
gel , DCM-MeO¢dnpoDa ¢ftheyfotroui@@) ) to give the title conpound (65 ng) as an
of f-white powder. This solid was further purified by sonication in DCMto
provi de 24 ng of purg pgoduct. The filtrate was concentrated in vacuo and
soni cat e®&~J n-&t 20 &QNQI/XIE a further 27.8 ng of title product, for a total
of 51.8 ny th’te‘\tltle conpound as an off-white powder. API-ES: nz/z
408. 0 [ MM mn. 15 Exanple 81:

N-(7-1sopropyl-2H4-di oxo @ypyrimdin-5-yl-1, 4-di hydro-211- qui nazol i n-3-y1) -
met hanesul f boam de This corrpound was synt hesi zed by an anal ogous manner. -N
0"0 N O ZQARK-ES: mz 393.1 [MtNI14]+, mz 374.0 [MH, rt 2.51 min.

Bi ol ogi cal Assays AMPA-receptor binding 25This can be dem)nstrat ed in
standar d t esti refteshntd OB, CBIF], CHYF @HIUHK] 08,0F8S bth{ie R RoA; aal.  Bi ot hem
Phannacol . 1989, 38: 3207-3212). This test Is per orrre as follows: Brain
menbr anes: TR represamtsShasrecydBtaRliohaltlyadbstitited by andlormedre ¢etsktifuadtshiteogeni zed
in 10 volunmes of ice-cold 10% sucrose with a gl ass/ Tefl on honogeni zer at
posi t i ormbStithents Béing sxte ctélchfeonrthelgraupesonsisiingod halogén) hedtogt, adhd@0Onikog for 10
mm and the supernatant centrifuged at 20,000 x g for 15 mn. The resulting
pel | et isyan@sikypéydiexhlkyh alkoxy@yb boines kgl alkyéardinoalkyrdialkyiaminoalkys siod,

honogeni zer (Brinkman Pol ytron) at position 5 for 15 sec and the suspension
cent ri f LAjleRxy aacyBRO @Ikexysafhonyiaxy, R, Fikdarsinpetizllidamino.iasemiiong t he huffy

| ayer is centrifuged at 40,000 x for 20 mn, the pellet resuspended in 5
vol unes %kowrmny%ﬁwqw@ %h%%ﬁ%@ efoeyHels bezm@dh%h?ﬂvirf"‘@ﬁyﬂ@ébqveom and

t hawed

atom, or

R? represents alkyl substituted by one or more substituents, the substituents being
selected from the group consisting of halogen, nitro, cyano, acyl, hydroxy, oxo (=O), amino,
alkylamino, dialkylamino, formyl, acylamino, alkoxycarbonylamino, or

R? represents heterocyclylakyl substituted by one or more substituents, the
substituents being selected from the group consisting of halogen, nitro, cyano, hydroxy,
amino, alkylamino, dialkylamino, alkoxycarbonylamino, or

R? represents phenyl substituted by one ore more substituents, the substituents
being selected from the group consisting of cyano, hydroxy, alkanediyl, alkenediyl, alkoxy,
hydroxyalkyl, formyl, alkylcarbonyl, alkoxycarbonyl, alkylcarbonyloxy, alkoxycarbonyloxy,
amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
alkoxycarbonylamino,

and their salts.

2. Compounds according to claim 1, wherein



WO 2006/ 108591- PCT/ EP2006/ 003251 (water-bath at 37C) twi ce. The suspension
is centrifuged at 40,000 x g for 20 mn, the pellet resuspended in 50 Sir
HEPES/ KOH, pH 7.5, and centrifuged atj440,000 x g for 10 min The final
pellet is resuspended with a gl ass/ Tefl on honogeni zer in 5 vol unmes of
HEPES/ KOH buffer; 2 rnL aliquots are frozen and stored in liquid nitrogen.
Pr et r eat ment Rifepresdntsc@sar idvkPrbpydreed are t hawed at 35 C and once washed

wi th 50 mMHEPES/KC]—I by 5centrifugation at 39,000 x g for 10 min. The
final pellet R? sepressatyfetafecycly ediosallylsasgittert bmndioﬂug@smbzs&memta. thdhe sane
buffer. Radioligand binding assay: It is perforned using 96-well

m crot i sebgiteanissbaing selagidimm e gL aedsistingh halpgan, HEPBS) KHC, PFP.72, 100 jig
menbrane protein, 5 nM CHFCN%@% l\& and the conpound to be tested.

| ncubat icgand, éCpenaliod tyaroxy(Cs 634r)ﬁ“f@<&¢i6b"-t he reaction b term nated by

centrifugation (Si glma 4K10) at 3700 x or 30 mn. The pellet is washed
once wi tANRYLeCaky eGCd?qu"'tYl@@HnQﬁPs@d?'k&&éodg 1GrCa)alfeamino(er Coplkyl Qe

solublllzer que O mn Two hundred gL of the scintillation fluid

M cr osciiak !S? %‘d‘jr“)aﬁﬁoéye?ﬁﬂ@éy éﬁ'fo&t PePxy P%@E‘Y\HW'V’ r8é1'count ed in a

Packard Topc unt s tion counter at an efficiency of 40 - 45%
it ﬁ@bf Coplf

Nonspeci¥t PRHES BY'2T"YM CNOX. Assays are performed in
[.exa in th ssa s an

b LE?EF@%&WG& S e nAZRBl fosEP RO o R B uch 157 5|
e e G g1 9 o] G e R0 Wt 5y BRAPORR T Bhn b AERS " eCCRI O

experi ments can be perforne Opus 00 ytes as previou ribed in
detai | (Lrywklddmedr al ., Mot. Pharmacol. 2001, 60, 963-971). Briefly, two
el ectrode voI tage clanp recordings are perforned from Xenopus | aevi s

oocytes expregsihigsdnt AWM JUBSRRES B onBRh ffs, thBubit
A uR3- (fl op) (I?bﬁrgann Slé(&% ﬁSm ence 188% gS%s‘@ggéltJSeS Sj arg Ilur?(raltz‘asrl zed and

transcridjepd ée%&dﬁr@ﬁﬂﬂdgfﬂﬂ%oh‘éiétmgoﬁlﬁbld)g‘énvhlirb%ymrmt(b sis kit (Anbion,
Texas) with T7 Pol ynerase. Stock solutions are kept in 70% Et OH. Before

use, cRMA)EIK/IdarelIPhidid:gfarding, (CeSsaIeRmab, id CPERRK Y ammoeskysmiiey, (CLocyt es
are injected with RNA coding the rat G uR3-(flop) AMPA receptor. For
recor di n@¥lkopcyb@ylaatire, pkcmpemﬂuimometpelrdrusi on chanber with continuous
gravity flow of frog Ringer's solution. For recordings from oocytes

expr essiRfgepreser@ahe¢telooy)yl(CeCaptkprsibaBited iy ofé toghmet sulstdituenisothecont ai ni ng My2
(81 mMvf NaCl; 2.5 mvf KCl; 1 nmMCaCl2; 1 mM MgCl2, 2.5 Sir NaHCG3, 5 niM
HEPES, p?HbS‘?tITUE)nTS beingseaiectenkfeam tf@rmmrmgmatm ofihiglresh. nitrowsyeho.dydieky.y. For
exanple, in this assay the conpound of Exanple 4 is an antagonist at the
rQ uR3 AVBR.(EcEpalkyainonCartaladkylB0tIoue better than 3 RM  30Audi ogeni ¢

Sei zures _Model For exanpl e the conmpounds of the invention have ronounced
ant i convfrl Qp%owaf&@mﬂ?@@om e heteroqrelesansiskd 3itp 11 pg atomg of whis

m ce, by refer enc&s&o t heir pronounced protective action with respect to
convul si"GAS1QPS ofs} P BY"SoUnd, el ectric shock or netrazol e. Sound i nduced

cpi | pay, | edd FUBCIE SR 0e IRy ogdutr 5 hdielis, FRagaER %éinHDNSSJ * o
art Enué?séﬁe)ﬁeﬁaf%%e%g%ﬁu@%gwﬁ%'ﬂ%* B ARl u%%aﬁsﬁlvpe'?%"ﬁ?ﬂ (G SRR are
stimul at d @?@ﬁ i Hz, 118 dB SPL) lasting for
maxi nmal | 9 g@%w%% r#yc{ea tréeagLI @%O&%‘&é\y é@q‘ﬁ’énce of wild running, clonic
sei zur egc, tgyanks;]amoza.t@,sm)@%rﬁ.ﬁérzbr el b RabERia fol he acoustic stimulus.
or data anal ySi s the occurrence as wel uration of the different

behavi oural phases are neasured. The ED50 vaI ues for the different
behavi oural phases 40are cal cul ated. ED50 val ues followi ng system c drug

appl i catg, ons ddmfoluA@Esidcbnab clafmdtoi angers oral) range

R’ represents CFj .



between 0.5 ng/ kg and 100 ng/ kg. WO 2006/ 108591- 146 - PCT/ EP2006/ 003251 In
addition, the conpounds of the invention show pronounced effects in the
wel | established electric shock nousgsgmndel or the nouse nodel for

met razol e-i nduced convul sions according to Schnutz et al,

Nat i nyn- Schm edeberg's Arch Phannacol 1990, 342, 61-66. ED50 val ues range
bet ween 41l ngPkgesanidr E0namyfdetyre difermaitd (l)ssebordippbe elginc1 abich vorhyrisat t he
conpounds of the invention can be denonstrated, e.g. in the

anphet arpmersiordef@embnippprd bfdoromix {lipn t est. Bl ockade of anphet am ne-i nduced
hyper| oconotion is well !nmown as screening paradigmfor antischizophrenic
activitywi_ -~l47cecll ai ns: 1. Conpounds of the fornmula (1) wherein Rl
represents @ CHF2, CH2F, CH3CHF-, CH3CF2-, ethyl or iso-propyl; and

R2 repregef vet erocyclyl optionally substituted by one or nore
substitdents, th&:sulstituents bei ng selected fromthe group consisting of
hal ogen, hydroxy, am no, nitro, cyano, alkyl, hydroxal kyl, al koxyal kyl

ami noal kyl , ahkginaRi andRleyé as défaet i daimnioaldks reprassrits CalClealkyl, in dtey | oxy,

al koxycar bonyl oxy, am no, al kyl am no, dial kyl am no, acyl am no,

al koxy c ardsensd eimithal-ctrdoptieeylebipraforgnatse tpliavelchdhd presrneadf @ dilehk apthenyl - ri ng
by a carbon-atom or R2 represents al kyl substituted by one or nore
subst i t @eirnglly initee prebencetofie reastigeaudiandp ecomgotndahfermélagihbup consi sting of
hal ogen, nitro, cyano, acyl, hydroxy, oxo (=0), am no, alkylamnm no,

di al kyl &m.noexf of , 3 atf no, al koxycar bonyl am no, or R2
represents er oc cIyI substituted by one or nore substituents, the
substi t ygr e elegt-ed fromthe group consisting of hal ogen, nitro,

cyano, hydroxy, @m no, al kyl agiyno, dial kyl ami no, al koxycarbonyl am no, or
R2 represents phenyl substituted by one ore nore substituents, the
substituents being selected fromthe group consisting of cyano, hydroxy,

al kanedi yl, al kenedi yl, al koxy, hydroxyal kyl, fornyl, alkyl carbonyl,

al koxycanhbedwlersictl df ebeipslrent favnyila (BhHkOX ¥eagdima vk dxuta@ybyo, al kyl ami no,

di al kyl am no, am noal kyl, al kyl am noal kyl, di al kyl am noal kyl ,

al koxy c aydlermybemsation widnslifolghydratet t$,N-2H-CoRBHiNE 2 nacensofliengirtthe cl ai m 1,
wherein - 148 - Rl represents CF3 or iso-Propyl; and R2 represents
het er oc ypodsghceogtar tnlavéq bsardlitontofit ddsdgpr one to t hree substituents, the
substituents being selected fromthe group consisting of hal ogen, hydroxy,
am no, oovessiocgfaneempodnd dApemua(ll) hydr oxy( Cl- C4) al kYl, (Cl-C4)al koxyal kyl ,
am no(Cl-C4)al kyl, (Cl-C4)al kyl am no(C, - C4) al kyl

di (C1- C&4al Cl-C4)al kyl, HCO, (Ci- C4)al kyl carbonyl, (Cil-C4)al koxy,
acyl oxy, ( ) al koxycar bonyl oxy, am no, (Cl- C4)al kyl am no,
di (C1- CA) jno, acyl am no,

2

(n
wherein R' and R? are as defined in claim 1 and R® represents C1-C,-alkyl in the
presence of phosgene or triphosgene, optionally in the presence of a diluent and optionaily

in the presence of a reaction auxiliary to a compound of formula (111)

t@cooﬂ’
r' N

\‘}‘Q‘\O
(m

and conversion of a compound of formula (lIl} to a8 compound of formula (I} by
cyclocondensation with sulfonylhydrazine HoN-NH-S0,~CHg, optionally in an inert solvent, in

the presence of or followed by addition of a base; ar



(C, -4) al koxycar bonyl am no, and the heterocyclyl consist of 3 to 11 ring
atons of which 1-3 ring atons are hetero atons and whereby the heterocycle
is bound to the phenyl-ring by a carhgp-atom or R2 represents
(Cl-A)al kyl substituted by one to three substituents, the substituents
bei ng selected fromthe group consisting of habgen, nitro, cyano, HCO

(G C4) al kyl caetyersjdn of yagrprynd efifenvela Q1- C4) al kyl ani no,

di (Cl1-C4)al kyl ami no, acyl am no, (O C4)al koxycar bonyl am no, except
trlfluoronethyl oP R2 represents heterocyclyl (Cl-C4)al kyl substituted by
one to thwe Lt uentacH;t he substituents being selected fromthe group
consi sting | oggén, nitro, cyano, hydroxy, am no, (Cl-C4)al kylam no,
(C1-4) al 3 - C4) al koxycar bonyl am no and the heterocyclyi consi st
of 3to1l Hnga&msofWﬂg 1-3 ring atons are hetero atons, or

R2 represents phenyl substituted by one to three substituents, the

substituents 5 f: b St f hydr oxy,
s i A A AR G R e

(Cl-C4) %FK&?&W?«HR@B%E%@@%& st, Ghd MG Blekyhcarsr Q@etlc@hﬁ@ud fﬂbr‘ﬁa\ﬂ #m no,

(C1l-A4) al koxycar banyl am no npounds according to clainms , Wherein
R 1epr gsepresereb3f a furthdPdituedt tBaQeBDEUADSf idriiamnuf act ure of formula (1)
according to claim1 which conprises conversion of a conpound of formula
(1) coamgdH2 (V) wherein R1 and R2 are as defined in claim1 and
R3 represent Hel - -I kyl, in the presence of with

4- chl orophen NeE%eCHoptionally in the presence of a diluent, and
optionally int resgnce of a reaction auxiliary to a conpound of for mul a
(1Vv) (1V)gao on of conpound of fornula (1V) to a conpound of
formula (1) by cycl o!:londensatl ongw th sul fonyl hydrazi ne H2N-NH- S02-CH3, in
an inert solvent, in the presence of or followed by addition of a base; or

conver si on Of.fvh@refr‘rpﬁﬂ@légéeﬂfedfi@&lm & dnblobnéeXtbiBof a compound of formula (1) to

an other compound of formula (1) by cyclisation, substitution, oxidation and/or reduction

steps.

5. Compounds according to claims 1 to 3 for use as a pharmaceutical.

6. Pharmaceutical composition comprising a compound according to any of claims 1 to
3.

7. Use of a compound according to claims 1 to 3 for the manufacture of a medicament

for the treatment of a condition mediated by the AMPA-receptor.

8. Use of a compound according to claims 1 to 3 for the manufacture of a medicament

for the treatment of epilepsy or schizophrenia.

0. A Compound of formula (II')



wherein R1 and R2 are as defined in claim1l and R3 represents Cl-C4-al kyl
in the presence of phosgene or triphosgene, optionally in the presence of a
di luent and optionally in the presencgjaf a reaction auxiliary to a
conmpound of forrmula (I11) cools' and conversion of a conmpound of formula
(11'1) to a conpound of formula (1) by cyclocondensation with
sul f onyl hydga e _t2Zdt*NH S02- CH3, optionally in an inert solvent, in the
presence of ol | oned by addition of a base; or - 150 - conversion of a
conpound Fof £ a (XI') ON..... NHSO CH, (X0 wherein Rl is as

ierr[cl ai m 1%by reduction, for exanple with hydrogen, optionally in
the presente of a catafmst, and in the presence of acetic anhydride,
optional Ly in the presence of a further diluent to a conpound of formula
(r-)y (r) wherein Fe is as defined in claim1, and conversion of a
conpound of fremaykta rhéanind divelaHRUORE cE&APRPLS & fmdl@( e (1) by
cyclisation, substitution, oxidation and/or reduction steps. 5. Conpounds
accor di ng t o Rlrabrasents Hi;@lré@.;eﬁ@r CySealiak a pharnaceutical. 6. Pharnmaceuti cal
conposition conprising a conpound according to any of clains 1 to 3. 7.
Use of a conpound according to clains 1 to 3 for the manufacture of a
medi canent for the treatnent of a condition nediated by the AMPA-receptor.
8. Use dff0.a cforgoupoodd etfoonds (ilf)to clains 1 to 3 for the manufacture of a

medi canent for the treatnent of epilepsy or schizophrenia. - 151 -
wherein R _/GOOR’
F N
F ™
F O
wherein

R? has the meaning given above for compounds of formula (1) and

R?® represents hydrogen or C,-C; alkyl.

11. A compound of formula (IV")
SOOR’ ¢l
o
- J
N~ o
F’
(V%)

wherein
R? has the meaning given above for compounds of formula (1) and

R? represents hydrogen or C;-C,alkyl;

12. A compound of formula (VII)



R2 has the neaning given above for conpounds of formula (1) and R3
represents hydrogen or Cl-04al kyl; 10. A conpound of forrmula (l111") wherein
R2 has the neaning given above for caspounds of fornmula (1) and R3
represents hydrogen or C -04 alkyl. 11. A conpound of formula (I1V') wherein
R2 has the neaning given above for corrpounds of formula (1) and R3

r epr esent so"hydrogen or Cl-C4al kyl; 12. A conpound of formula (VII) VEV
wherein RlN*has the;dmanl ng given above for conpounds of formula (1) and R3

represen®s n or Cl-C4al kyl; 13. A conpound of formula (I1X) (10)
Ri

ik VI
wherein
R has the meaning given above for compounds of formula ()) and

R® represents hydrogen or C;-C, alkyl;

13. A compound of formula (11X}

© )
wherein
R' has the meaning given above for compounds of formula (1) and

R? represents hydrogen or Ci-Caalkyl;

14. A compound of formula (IX)

: o
_N - MHSOLCH;

A
H )

wherein R! has the meaning given above for compounds of formula (1);

15. A compound of formula (X}

Q
H,N o NHSO.CH,

, A

® I

wherein R' has the meaning given above for compounds of formula (I;



wherein RL has the meani ng given above for conpounds of fornmula (1) and R3

represents hydrogen or Cl-C4 al kyl; 14. A conpound of formula (I1X) It

0..N, msotorcitAO (I X) wherein RL hagsghe meani ng gi ven above for conpounds

of formula (1); 15. A conmpound of formula (X) 16. A conpound of formula

(XI') (X1) wherein Rl has the meaning given above for conpounds of formnula

(). 17. A Conpound according to clains 1 or 2, wherein Rl represents

i sopropyl .
16. A compound of formula (XI)

Q
Na
] _-NHS0,CH,
N
1 /JH\"‘-
R N (s
H

(XT)

wherein R' has the meaning given above for compounds of formula (1).

17. A Compound according to claims 1 or 2, wherein R’ represents isopropyl.



