HETEROCYCLI C ANTI VI RAL ARYLPYRI DONE DERI VATI VES The present invention
provi des non-nucl eosi de conpounds of fornula I, and certain derivatives

t her eof , wibi2etv/@e®9i nhi bitors of RNA-dependent RNA vi r alPCpaipgomenesie? These
conmpounds are useful for the treatnent of RNA-dependent RNA viral
infection. They are particularly usefutl-as inhibitors of hepatitis C virus
(HCV) NS5B pol ynerase, as inhibitors of HCV replication, and for the
treatment of hepatitis Cinfection. Hepatitis Cvirus is the | eading cause
of chronic liver disease throughout the world. (Boyer, N et al, J.
Hepatol. 2000 32:98-1 12). Patients infected wwth HCV are at risk of

devel oping cirrhosis of the liver and subsequent hepatocel | ular carcinoma

and hence HCV is f HCV has
been classified a@ggj :Qﬂfgﬁﬁ Sﬁkng¥$§EE%§8?@#§ﬁgﬁ%sthat i ncl udes
t he genera fl aviviruses, pest|V|ruses and hapacei viruses whi ch includes
hepatitis C viruses (Rlce C. M, Flaviviridae: The viruses and their
repl i cati orheifventipprciiestortht Bipyof ceaPewBIdsof fomulei el ds, D. M Kni pe and P.
M How ey, Lippincott-Raven Publishers, Philadel phia, Pa., Chapter 30,
931-959, 1996). HCV is an envel oped vi rus contai ning a positive-sense
si ngl e-stranded RNA genone of inglely 9.4 kb. The viral genone
consists of a highly conserved @ ' gd region (UTR), a |ong open
readi ng frame encodi ng a pol yprot ¢ rec qu approximately 301 1 am no
acids, and a short 3' UTR Geneiic -naly5|§Nof HEV pas identified six main
genot ypes whi ch di verge by over 30% of the DNA sequence. Mire than 30
subt ypeshelave been di stingui shed. In the US approximately 70% of infected
i ndi vi qual s .haye Type la and Ib infection i.s the nost alent
subty pi. n ASH Ve PACIX EsRSTedgtcroary BERHD: it Byl o sabe Rig0s
3:693- /6, JsowRekiyet al, Semn. Liv. Ds. 1995 15:41-63). Unfortunately
Type 1 |nfect|ous |s nore resistant to therapy than either type 2 or 3
genot y s (Nshwlmm weClalkyl, loveradlixgl hydRevy, ha@p@oQon@rape3- 235) . Viral
struct uy al ﬁ @s idacl ude a nucl eocapsid core protein (C) and two
envel o gI % pro $, BE and E2. HCV also encodes two proteases, a
zi nc- dapendeﬁN'agiajkp@w@telnase encoded by the NS2-NS3 region and a serine
prot ease encoded in the NS3 region. These proteases arerequired for
cl elvag¥ oflgﬁe@ﬂilbc}égﬁons of the precursor polyprotein into mature
peptld f I{zﬁb&poxyl hal f of nonstructural protein 5, NS5B, contains the
RNA—dependen ’pol ynerase. The function of the renaining nonstructural
pr ot ei ns, NSAﬂqtaegrd‘d&@)Bhataﬂﬂinwde:;fVNSﬁAnéybeOch'S)o term nal half of

nonstructural rotein 5) remai n unknown. i s believed that npst of the
R 18 h}Pdrogen lowe)r alkyl, lower alkyl substltuted by halogen or hydroxy, or is C(0)O-R%;

L is a bond, -(CR*%),-, -C(O)NR*-, -C(O)NR'CH-, or —C(0)-;
15 R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, lower alkoxy, lower alkyl substituted by hydroxy, phenyl, optionally
substituted by one or more R’’’ or is cycloalkyl;
R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
20 n is1,2or3;
or to pharmaceutically active acid addition salts for the manufacture of medicaments for the
treatment of Alzheimer’s disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage
with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia pugilistica or
Down syndrome.
25 Some compounds of formula I, wherein R' is an oxazol group, L is a bond and R is
phenyl, are described in Bioorg. Med. Lett. 12, 2002, 3125 — 3228, which compounds are
IMPDH inhibitors.



non-structural proteins encoded by the HCV RNA genone are involved in RNA
replication Currently a |imted nunber of approved therapies are avail abl e
for the tweavmase19ef HCV i nfection. New and exi sting thecapPaamocHppr oaches
for treating HCV infection and inhibiting of HCV NS5B pol ynerase activity
have been reviewed: R G G sh, Sem Lixer. Dis., 1999 19:5; D Besceglie,
A. M and Bacon, B. R, Scientific Amrerican, October: 1999 80-85; G

Lake- Bakaar ,Fu@liemesnt, lﬁlnebnlaampbendﬁmadramymmarl Q@rf@mlil@ thdpal/hdrtia the Moup $lcki ver
D sease, Curr. Drug Tr Infect Dis. 2003 3(3):247-253; P. Hoffmann et al,
Recent 1&3%&%@6@@&2@@9 @%Hﬁdmkt%e%rawwwc@p& gseicgmpoyids ase foseEbed i8n

( 1999 208200506582> PRI cothBlindsh FR G0N It hitbpuidddly - 1723 M. PVl ker

et al, om sing Can or t e tre ronic hepatitis C, Exp.
Opi n. IWO@@@JOS@MOIMgﬂb&%OJ@ﬁlpﬂ)ﬁ(K&)fofiﬁﬁ:%sl{ﬁﬁ&@e ifBibitors dgumsetunadr,grédethatn tis C
Ther % IIC{lgrrent at u& a)lnd Enmerging Strategies, Nature Rev. Drug

Di cfinggp i Ly -C@wy and Z. Hong, Targeting NS5B RNA- Dependent

RNA PO' ymer a&Ry 1 Pas Bl fo!ﬂ%h%@%?é@@ﬁt%&po%srof fS¥rhfa T 8fcdmoduldtBisgst - Di s.
2003 3(3):207-219. R bavirin
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including Flaviviridae (Gary L. Davis. Gastroenterolo 00 118:S104- Sl

14)10 ARWeutire (HeHWAJPh émétpynfﬂr%évmﬁmw, d@ﬁ@!@@siﬂlgérstlﬁﬂ @mal Rewnsaso@ease
level s to nofoml 0o fr%eo/&sg )gﬁﬁgiﬂétt%%?o’st& mﬁ8§§ 1{;8%fhé)r¥l\§l{tla ﬁﬁa%? 1Lf§"e' s of

HCV-RNA. Ri bavitin a S S|gn| I can OXi Ci nown to

i nduce Pati®iogically] ABnk dharecteiszed byitbadepdsmoprotﬁdmgn@ ﬁm&&fabeldllarlma&wes amd by
adenosi.ne deam nase_tgQ in hef)at ocyt es. ., Antivir. Chem Chenpther.
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al ani ne transferase uke- aar supra
just outside of the trans-membrane domain (TM) to produce a C-terminal fragment of APP

containing the TM- and cytoplasmatic domain (CTFf). CTFp is the substrate for y-secretase
which cleaves at several adjacent positions within the TM to produce the AP peptides and the
cytoplasmic fragment. Various proteolytic cleavages mediated by y-secretase result in A3
25 peptides of different chain length, e.g. AB38, AP40 and AB42. The latter one is regarded to be
the more pathogenic amyloid peptide because of its strong tendency to form neurotoxic
aggregates.
The B-secretase is a typical aspartyl protease. The y-secretase is a proteolytic activity
consisting of several proteins, its exact composition is incompletely understood. However, the
30 presenilins are essential components of this activity and may represent a new group of atypical
aspartyl proteases which cleave within the TM of their substrates and which are themselves
polytopic membrane proteins. Other essential components of y-secretase may be nicastrin and

the products of the aphl and pen-2 genes. Proven substrates for y-secretase are the APP and the



One limtation of early IFN therapy was rapid cl earance of the protein from
the bl ood. Chem cal derivatization of IFN with pol yet hyl eneglycol (PEG has
resul t ed wo 2proatseisns with substantially inproved phar na®@oKiEPea00064497
properties. PEGASYS(r) is a conjugate interferon a-2a and a 40 kD branched
mono- met hoxy PEG and PEG | NTRON(r) is #&-conjugate of interferon a-2b and a
12 kD nono-nmet hoxy PEG (B. A. Luxon et al, din. Therap. 2002 24(9): 1363
1383; Axrotkng bQMﬁK‘ﬁot&ﬂﬁcéﬂpwr filjahewSver,J-sccpdst Bhs loBed fdseate ORttificdydhd- 224) .
Conmbi nation therapy of HCV with ribavirin and interferon- a currently is

t he opthayedlcavaduralyy nicsbrag\pro@asinnlatgd kd BBYiand Nosghd PEG- | FN (i nfra)

results in sustai ned viral. res se (SVR). i.n 54-56% of tients with type
hov: SThe. SR TESEEBRE LS na RERRES Sk B PRt sATDATRE At s
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clinical challenges. Depression, flu-like synptons and skin reactions are

assoti areghtunhibitaryisompawrbuSinpEaecardngitortberamy i¢ hypedirises s Absthe pragueidomwi t h

sust ai ned treat nme i th ri.bavirin, A nupber  of. potent.ial l.ecular .targets
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i ncl udiifigbitdbf NQEcrétasd Wb efill e tSEredSRioAlha Prcain@as 8f ADNe NS3 pr ot ease,
the NS3 helicase and the NS5B pol ynerase. The RNA-dependent RNA pol ynerase

i s absol ut elAn dssetivi atodeof theepicint mtthomodiilatidreotha gisecrstas@rtiedy whodi t i ve

ense, RNA genone.. This en elicited significant interest .anon
oot o ranits Ao By e Miae e e L R e hi S aord
terp N Do RFrMASueh EOAPSY, iABSV%rioEH&é? MHRh Ka%fredq@é@éafp%ﬁﬁy Wrtaﬁ%r@gﬁio%%hde

bi nding to the polynerase. To function as a chain térm nator tTheé nucl eosi de
anal og phaget fdyaatigh.eandhgndsylesshisusbiic i Gomparmds mdiidheshowrtbis efied anmeduwiaingo its

bi nati ng ereet TS Qe T e B R R Rt Ao RRTRORRD TG SR,

cel | ul ahalbLNRAIPEgRbh 6tuli N@ard 4addiopil ppal-1@®t ructural limtations on any
nucl eoside. In a§ ition this requirenent for fphosphoryl ation limts the
4

di rect eval ddup.dhe egmprredeeEihieisvepsionivilhicruseial for thayeatapntios Rrqveptiqrpof a

cel b . AJ. . . ;. C
Pi eirs; a%zst%gse??a.%? Xﬁecﬁ%&h%&ﬁ?&&%éf%g@%ﬁg@fﬁ% g%f;ghp %3109%4%8%%5% ni et
al ., Anlidendec mab othdg distscandthGh eambiad amyRAOMAG 2By, AOR0OItary cerebral Gtaolchate
al., J. Med. Chem 2005 48(17):2005). There is currently no preventive
treat rré?ﬁma Bnylpdgsis; Pytshtyng (Hsjéﬂb’ﬁd?%, -8 Gt elsmeytia S s Ui yeiiatisp pRg |
whi ch exdsi sypRtom@gai nst HCV, are limted. Design and devel opment of new
phar maceut i cal conmpounds is essential.

Numerous documents describe the current knowledge on y-secretase modulation, for

20 example the following publications:
Morihara et al, J. Neurochem., 83 (2002) 1009-12
Jantzen et al, J.Neuroscience, 22 (2002) 226-54
Takahashi et al, J. Biol. Chem., 278 (2003) 18644-70
Beher et al, J. Biol. Chem. 279 (2004) 43419-26
25 Lleo et al, Nature Med. 10 (2004) 1065-6
Kukar et al, Nature Med. 11 (2005) 545-50
Perretto et al, J. Med. Chem. 48 (2005) 5705-20
Clarke et al, J. Biol. Chem. 281 (2006) 31279-89
Stock et al, Bioorg. Med. Chem. Lett. 16 (2006) 2219-2223
30 Narlawar et al, J. Med. Chem. 49 (2006) 7588-91

The following definitions for compounds of formula I are used:



The present invention provides a conpound according to formula I , or a
pharmaceutical ly acceptable salt thereof, wherein: R1 is (alkylene)o-

6COX, (alwplerna)s2096NR aRb, (al kyl ene) 0-6CN, C -6 hydr exya&irkeoo/06449Ti - 3-

al kyl sul fonyl - (al kyl ene)o-3; X is hydrogen, hydroxy, C _6 al koxy, NRcRd ;
R2 is hydrogen, C _6 al koxy, G _3 al ky#4-or halogen; R a is (a) hydrogen,
(b) CG-6 alkyl, (c) G-6 acyl, (d) aroyl, (e) -SO2-CL 6 alkyl, (f) -SO
2-aryl, (g) - S2-C L 3 aryl alkyl (h) aryI -3 alkyl, or (i) SO 2NReRf
wherein Re and Rf are indepen% rogen or G _3 alkyl, (J) pyridinoyl,
(k) C3-7 cycl oal kyl -car bonyl or HR eRf or (m)-SO 2-C3_6 cycl oal kyl
or (n) 4- mtﬁtﬁ&@éﬁé&ﬁlﬂm@%}bw Py 6l i di WRndtes GRITORWih ‘Sﬂﬁérﬁbé}eéﬁé‘c@roa 1

cycl oal kyl moiety is Sub tuted by G _3 al kyl sul fony%am no and vvherel n

sai d arydypssai d aroyl and said pyridinoyl are each independently optionally
substituted with one to three groups |ndependently sel ected from hydroxy, C

L al koxy, C KK alpkox am no G zi? G 3 di Nam,no, C L
acyl ani no, CI a_gy ul mé
hal ogen; Rb is rogen L,a kyI ogt i onal I i tut

yl and

yl, CL
hydr oxyal kyl , Ci dqa(;yl oxXVNoi 6, al kyR" het,eRocy yl .G _3 alfkyl, C3_
cycl oal kyl - CI 3 al kyl, pyrrol i di n-3- yl met hyl, 1- acetyl pyrroli d| n-

3-yl met hyl , (DI di n or pyrl di nyl; or,.Ra and toget her are
C(=0) C(Me) 2N 510( O) 2C( M)
2CH2C(=0) , )CH )cr)—gz \@reét 2(=0,
S(=0 2NR6(CH 2) 3RS wher nl R6 i s hyddogen, MS aI l&yl oM~Boc; .or, Ra and

Rb together with the nltrogen t'o which they are attached are (a) phthal oyl
(b)I15nethyll, 3-dihydro-2-o0xo-benzoi m dazol - 3-yl, (c) 5- oxo-pyrrolidin-I|-yl

tionall bst i { ut ed G .6 met hyl
() S byl ofBeh IRy e R ERGRIP A5 o SR o SRR Eeihal 1y
substi tod omatnhngfmﬁl ﬁ{(k'x/bar%n bibins 3fop¥Rmdp 13- Héthyd ey, @tow Nyl n-

opti onal |y substi d with 6 al kyI sul fonyl am no or
cycl oalbvéwl,slthuﬁﬂni}'-lba'fﬁl ridutylRad ‘t@ IHsed Prsdared atkyl@reunsypre grRupa withy drdogeon G 6
al kyl ; 69&4%4 dinyl -G _3 al kyl, cyano-CG _ 3 alkyl, 4-G _3 al koxy-G _6 al kyl,
aryl - ~3"al kyl optionally substitut ed with hal ogen; or Rc and Rd toget her
ar el({ CH 2) 2)8ls(«skt Byrdinpterteinn " et Slk6ky"IRo@s a NRMpwWhies€ih BhdkyiSediyely iogen,

defined above and which is attached via an oxygen atom.

As used herein, the term "lower alkyl substituted by halogen" denotes an alkyl group as
defined above, wherein at least one hydrogen atom is replaced by halogen, for example CF3,
CHF,, CH,F, CH,CFs, CH,CH,CFs, CF,CHF,, CH,CF,CF; and the like.

15 As used herein, the term "lower alkyl substituted by hydroxy" denotes an alkyl group as
defined above, wherein at least one hydrogen atom is replaced by hydroxy.

The term "halogen" denotes chlorine, iodine, fluorine and bromine.

The term “cycloalkyl” denotes a saturated alkyl ring with 3 — 7 carbon atoms.

The term “a five or six membered heteroaryl group, optionally substituted by one or two

20 R’” defined for R' is selected from the group consisting of
%, %, 77‘
N&\N/‘Z /Y /Y N7 I ,SW} //\N}l N= N\
e} NS \ N\ I N ! NS O f
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R R R R R



C _6 alkyl, G _3 alkoxy-C _ 3 alkyl or G _3 acyl, or, Rc and Rd together
with the nitrogen to which they are attached are

4, 4-di f | wwoaepvgserdddi n-1 -yl , 4-phenoxy-pi peridin-I-yl, BchEpgeaypesg2eti di ne,
4-cyano-pi peridin-1-yl, 3- (hydroxylnethyl)pyrro lidin- 1-yl or

2- hydr oxynet hyl - norpho lin-4-yl; R3a, 3b and R3c (i) when taken

i ndependently are sel ected |ndependently fromG _3 alkyl, G _2 al koxy or
C 2 fluoroal kyl or (ii) when tak% ether R3a and R3b together are C2_
met hyl ene and R3c is G _3 al kyl hydrogen G _6 alkyl; RS is

hydr ogen, hal ogen or G _3 al kyI /' pharmaceutically acceptable salts

t her eofEspéseiatiy@refotvedgmmap fordk " is He present invention there are provided
conmpounds of formula I wherein Rl is (al kyl ene) 0-6COX, (alkylene) 0-6NR
aRb, (al kylene) 0-6CN or C _6 hydroxyal kyl; X is hydrogen, hydroxy, G _6
al koxy, NRc H‘jle:tetﬁ?‘éhﬁrtﬁé’déﬁ@&l@l@ac@pia@l@éd@éd’dltléﬂ sa:ftsa&lﬁlﬁlac&r saﬁ@l)v‘?tﬂ%brgﬁﬁc' S
(a) hydrogen, -6 acyl, (d) aroyl, (e)

al kyl , apd )DrgaStD a@ldar yuch ag gydroclsd)zc @ id nitrroydead, leylifyrig de)d, @hwpho:rlc 30141 cklttic or

BT R A IS R TR R

(- S%u@m@a&ﬁ%-&ﬂh&ﬁékulmﬁhdﬂaﬁcﬁ!h@ likycl oal kane noiety is substituted by
C 3 al kyl sul fonyl ami no and wherein said aryl, said aroyl and said

pyridinoyl are each independently opti onal ly substituted with one to three

g oups | NISPRARSLLIARL SIS FEATAMAL RSl Syl S0l 1R 21 KOXY,

am no, _
al kyl sul fonyl am no, al kyl sul for&yl )am n CI _6 al kyI and halogen; Rb is

hydrogen G _6 al kyl, optionall yéﬁ?« ug@\(a_ryl , G _6 hydroxyal kyl, G _3
acyl oxy-G _6 al kyl, heterocyclyl al 2 6 cycl oal kyl -G _3 al kyl,
piperidin-4-yl, or pyridinyl; &". a and R b Roget her are C(=0 C( M)
2NHC(=0), (CH 2)3-55(=0 2, (CH 2)2-5C(=0), C(=0) CH 2C(Me) 2CH2C( =0,
HC=IBC( BrBerddHC( =0), C( O)(CH 2) 2- 4C( O) HC—CC( =Q CEt 2(=0, S(=O 2NR 6(CH
2)3-5 erei.n 6 Is a and b toget her
W oh tho s 65 Bgghot I APERT il SettanandRepdius R atByr

(b) I - met hyl Iseledediffaydr 0- 2- oxo- benzoi m dazol - 3-yl , (c) 5-oxo-pyrrolidin-I-yl
optionally substituted G 6 car boal koxy, carboxy C _3 hydroxynethyl, (d)

3- hydr oxynet hyl - pyrrolidi (,ze) 2- oxogxazol i di,n- 3-yl optiona I y
substi t ut ed y#tQ- G M (R{,\, 3- w«)j?%-dl - Hlﬁtw)’ndol

T A

@”Q)”

I5 R is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
Z isN,C,OorS;
Vv isN, C(R”"), OorS;
W isN, C(R”"), O,o0rS;
20 Y is N or C;
with the proviso that only one of Z, V or W may be O or S;
R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;

25 R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;



optionally substituted with G _6 al kyl sul fonylam no or C3_6

cycl oal kyl sul fonylamno ; Rc is hydrogen, C 6 alkyl; R d is hydrogen,

C _6 al kywo 2pwwasetionyl - G 3 al kyl, cyano-Ci _3 al kyl, 4- ECTEPadlRoOKI9T 6

al kyl, aryl- G _3 alkyl optionally substituted with halogen; or Rc and Rd
together are (CH 2 X1(CH 2)2 wherein Xb-is O SO or Rc and R d together
with the nitrogen to which they are attached are

4, 4- di fR°UOr @s RdlPgon, Byaio] oyler alky D han@aykyd sstitudedby dlo geh-digd@xy; @zeldwbrne,
2- hydr oxynet hyl - nor pholin-4-yl; R 3a, R 3b and R 3c (1) when taken

i ndependent [3Koxy OT &L &V 5i ndependently from G _3 alkyl, G _2 al koxy or

G _2 fiuorog kyjo]gj'. (i1) when taken together, R 3a and R 3b together are
C2-4 nethylene and’R 3c is G _3 alkyl; R4 is hydrogen, G 6 alkyl; R5 is
hydr ogen phiralaogeivally acivedical ddditionaalts fheeofiaceut i cal | y acceptabl e salts
thegs(raof.The present invention also provides for the use of conpounds
accotding to formula | as antiviral agents alone or in conbination with
other anti V'ﬁlﬁ'foﬂ&l‘z"iﬁ@%Bﬁﬁo&{ds'ameﬁiﬁgé&@%?'T&mTu‘Pa[ I-Ahg bR Mg Of a

medi cament for treating a disease caused by the Hepatitis C Virus (HCV)

vi rus. cTbedpnans ehtheiinestion:on al so provi des for the use of conpounds
accordi, t o f@%rsr%%a I1 s, & inhibitors of the replication of HCV in a cell.
The pres PRGN Ogﬂugl's% provi des for medi canents based ona conpound
according to formula | . The,presentdinvention also provides a nethod for
treating a disease caused bﬁ heNdepatia™hs C Virus (HCV) virus by

adm ni stering a therapeuticall @ ect j.\ Nﬁb@nti ty of a conmpound according
to fornula | to a patient imR'fieed t hereol\. TIR conpound can be adninistered
al one or co-administered with other antiviral cdrfounds or

i omgdul.at ors. The present invention also provides a nmethod for

i nhi'bi t7 ée"?epl ication of HCV in a cell by adm nistering a conpound
accordiplg tgsformula | in an anount effective to inhibit HCV. The present
invention al so provides a pharmaceutical conposition conprising a conpound
according to gorpyla | and at |east one pharmaceutically acceptable
carrier, dil N or exci pi ent. The phrase "a" or "an" entity as used herein
refers to onefor nore of that entity; for exanple, a conpound refers to one
or nore conpoends or at |east one conpound. As such, the terns "a"

R’ is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
15 R>  is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;

R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
20 alkoxy or is C(O)O-R";
n is1,2or3;

or pharmaceutically active acid addition salts thereof.

» Compounds of formula I-A11

5 H
R N N,
Jogae
R1 N\< R3
25 R I-All
wherein

R! i



(or "an"), "one or nore", and "at |east one" can be used interchangeably
herein. The phrase "as defined herein above" refers to the broadest

defi ni ti omof2oro/sa9h group as provided in the broadest clrairmpr2009/06d44b7 ot her

enbodi nents provi ded bel ow, substituents which can be present in each

enbodi nent and which are not explicitly/-defined retain the broadest

definition provided in the broadest claim As used in this specification,

mhether in a transitional phrase or in the body of the claim the terns
"conprise(s)| "conprising” are to be interpreted as having an

open- ended 'ng That is, the terns are to be interpreted synonynously

with the phrasef’"having at least” or "including at least”. Wen used in

the context of a process, the term "conprising" neans that the process

i ncl udds at i$ oast alkllk recited steps, but nay include additional steps. Wen

sed i n,ot he .cont ext ound or c the term "conprising"
moans fhat  hOUGABo T SREbIRSe 1 Row. FURR T beRRen pEGhS Ne Facted |-
featur gs’ or ichymenanicver Alkyl, &y eradlsg shmﬂtﬁté@bﬁﬁﬁlbgér%lﬂ{ydf&@i of BE(0N0-RY;
components. The term "independent | is used herern to indicate that a
varizablle i s iagpRidd: {G{OANE ﬁquﬁ%r@@ Wi t hout regard to the presence or
absence of q{“whlﬁebﬁlgsﬂﬂé/bpglftteﬁ% %g{og%%fo%;gﬁ% pdefinition within the

same conpound ina conpoun appears twice and is defined
as "indépendemmkwam@r@hﬂuannmbhmggﬁm»muﬁmﬂﬁydﬁe$r@ameBﬁ’oamhgﬂbamgth R's can

be nitraogen, or one R’ can be c t he ot itrog When any

var i abIReg(eL‘g alogen, cyaag, loger alk qr@ﬁﬁyﬁié%t}%e% léaq%%lrprgwérqxr/n% ip #PV%ﬁﬁy
noi ety or f Qs %r%ggkgtjﬁg and descrlblng conmpounds enpl oyed or claimed in
the present invention, its definition on each occurrence is independent of
|tsHHeﬁnn|tnsﬁL2Mrbvery ot her occurrence. Al so, conbinations of

substitue ts a vari abl es ssi.ble only if such conpounds result
in staﬂFB ﬂg @ya$H@a§§Hﬁg‘ sﬁﬁs@% e end of a bond or " " drawn

t hrough a bond each refer to the point of attachnment of a functional group
or other chemcal noiety to the rest of the nolecule of which it is a part.
Thus, fdionepcangs ef fovedpt@A R4 wherein R4 = *- or -H > MeC(=0) O A bond
drawn into ring system (as opposed tp connected at a distinct vertex)

i ndi cates that the bond nmay Rbe
The term "optional "™ or "optiong
subsequent |y described eventyie cud%%mnce,gaﬁ, but need not, occur, and
that the description includes instances where t

15  wherein

R! i

R’ is lower alkyl;
is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
20 L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;
R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
25 n is1,2or3;

or pharmaceutically active acid addition salts thereof.



event or circunstance occurs and instances in which it does not. For
exanpl e, "optionally substituted" neans that the optionally substituted

noi ety nayoizopasppat e a hydrogen or a substituent. ThePCEmPi0alooud? s
used herein to nmean approximately, in the region of, roughly, or around.
When the term "about" is used in conjuffetion with a nunerical range, it
nodi fi es that range by extending the boundaries above and bel ow t he

numer i e@tonyudésostmilaniAB I n general, the ternfabout” is used herein to
nodi fy a nunerical value above and | ow the stated value by a variance of
20% As used herein, the regktation f aynunerical range for a variable is
i ntended to convey that the in fon y'\Noe practiced with the variable
equal to any of the val ues w thk hat ge\ Thus, for a variable which is
inherently discrete, the vaRi'abl® can ®e equalR t gaany i nteger val ue of the
nunerical range, including the end-points of the range. Simlarly, for a
vari ablvéewhinch is inherently continuous, the variable can be equal to any
r eal vgilue of the nunmerical range, including the end-points of the range.

As an xarrpllseaj1 a variable which is described as having val ues between 0 and
2, can be O, or\,LZ for variables which are inherently discrete, and can be
0.0, 0.1, 0.91;NOZ001, or any other real value for variables which are

i nherently c i nuous. Conpounds of formula | exhibit tautomerism

Taut omeri ¢ cogpounds can exi st as two or nore interconvertabl e species.
Protdtropic tautomers result fromthe mgration of a coval ently bonded
hydr oggn at qmo%}\gﬁ%sp two atons. Tautoners generally exist in equilibrium
and attenpts to I1sofdte an individual tautomers usually produce a m xture
whose dieni dahydogenp lywsir allyl, powgertdxgshgdrexy dnbigst entyanbi h a m xture of

conmpounds. The position o e equilibriumi ependent on chem

foat ur£$wi ehiT R, l?meéehﬂymowﬁalﬁ@s!émﬂél}teqi by Eg@%@ﬁ 5&%0@#&@@5@&45 and
ket oneg, squ_(@ﬁﬁ‘zg(:_e:t@rxhbjﬁhy_d&,_ {ONKRYp_f orm predonminates while; in

phenol s, the enol 't orm predoni nates. Confron prototropic tautoners include
ket enol ( RE(mxQ) beOhe sar@f oOHffe@¥t ai)d is dyildeti or Wiver akyd (- C(=O) - NH-

-C(- sN-) .apd am, dj n - C( =NR) = NH- C&ﬁ NHR) =N-) tautoners.. The |atter
Cwo. ar B par i1 EEE P GBI HE SRSl e ne by o fT & SFREE bing ( he
presentr NV eNhd18Fne BEABPRSZL &Ik, low @ lIg MBI tstitft & FPhdgdnte hSARRYUNAS lowdr

wi Il be appreciated @2/ the skilled artisan that some of the conpounds of
formul a | nalkogwet & W ReRor nore chiral centers and therefore exist in two
or m)rg1 sterigi)izs&r?ric forns. The racemates of these isoners, the

i ndi vi dual i'soners’and m xtures enriched in one enantioner, as well as

di ap3 eroeph@mhmicohially hahe adfdeaddwidnahits tkerco€nt ers, and m xtures partially
enriched with

» Compounds of formula I-A4

2 H
R N
=
U ﬁ“_\
R1 R" N R® I

-Ad
wherein
20 R' s

R’ is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;

R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(0)O-R";



specific diastereoners are within the scope of the present invention. It
wll be further appreciated by the skilled artisan that substitution of the
tropane rwogowas2tye in either endo- or exo-confi gurati oRCTaERAVISHPT esent

i nvention covers both configurations. The present invention includes al

t he individual stereoisoners (e.g. enationers), racenmc mxtures or
partially resolved m xtures of the conpounds of formulae |I and, where
appropﬂjatedsq@e;bpgkytguaﬁ(haq1©ﬁﬁmﬂﬁ{;orns t hereof . The racemates can be
used as such ,or can be resolved into their indjvidual isomers. The

resol ution @ém@%b%ﬁ%sﬁﬁ%Pééﬁ%gﬁi@%1F@Y@@@@196Wﬁﬁﬁﬁ@§'or m xtures enriched
in one wr R known
(o AT ngay N BTl AR PruoS R R B P ind RTEEERTFIOMRYE ol 6
Wl ey IRit’er schaogm, cﬁa%ll)omndkyhdﬂwmaﬂmhmsuajtedm hddsensudiydasy, or is lower
chro tograp usin hi § adsorbent. Individual isonmers can be prepared
in chiral VPBﬁg@ﬁ?E)kﬂprecursors Al ternatively individual isomers can
be sep%rateqsphgﬂypally froma mxture by formng diastereoneric salts with
a chiral acid, such as the individual enantioners of 10-canphorsulfonic

aci d, @mmbhmmpanaﬁﬂﬁadnawpwamdbmmmabaﬁph@flc acid, tartaric acid,

di acetyltartaric acid, malic acid, pyrrolidone-5-carboxy|ic acid, and the
like, fractionally crystallizing the salts, and then freeing one or both of
the res@ongfbubdsesforaphiioml |y repeating the process, so as obtain either
or both substantially free of the other; i.e., in a formhaving an opti cal
purity of >95% Alternativel git
chiral compound (auxiliary) to J ’Tv tereoners whi ch can be separated
by chromat ography or by fractienat cr Ill@atlon after which time the
chitml auxiliary is chemcally renoved t® afforidag he pure enantioners. The
conpounds of formula | contain at | east one basic center and suitable acid
addi ti orheseints are formed from acids which formnon-toxic salts. Exanpl es
of salt oflénorganlc acids include the hydrochloride, hydrobrom de,
hydr oi odi de,” chl ori de, brom de, iodide, sulphate, bisulphate, nitrate,
phosphat e, hyg(oggn phosphat e. Exanpl es of salts of organic acids include
acet at e, fu panoat e, aspartate, besylate, carbonate, bicarbonate,
cansyl at e, d L- | actate, D and L-tartrate, esylate, nesylate, nalonate,
orot at e, gluc pt ate, nethyl sul phate, stearate, glucuronate, 2-napsylate,
tosyl ate, hibenzate, nicotinate, isethionate, nalate, naleate, citrate,

gl ucongy-e, saccharate, benzoate, esylate, and panopate salts. For
a reV|2$/on§§%ﬁFgg%§lsalts see Berge et al, J. Pharm ScL, 1977 66:1-19 and
G B mRdul ekuhydregenalowed alkykdow&hdinxy2Bafos0:h6BES or cyano;

R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;

R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;
20 R’  1is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
n is1,2or3;

or pharmaceutically active acid addition salts thereof.

25 « Compounds of formula I-A6

wherein



Techni cal and scientific terns used herein have the neani ng commonly

understood by one of skill in the art to which the present invention
pertai ns,wonhmgs2ovher wi se defined. Reference is nade heCERP2109/09607 OUS
met hodol ogi es and materials known to those of skill in the art. Standard

reference works setting forth the genel@ principles of pharnmacol ogy

i ncl ude Goodman and G | man's The Phar nmacol ogi cal Basis of Therapeutics,
10th E®R!, Migxaw Hi ||l Conpanies Inc., New York (2001). The starting
materials and reagents used in preparing these conpounds generally are
ei t her avail ﬁ)ﬁronrconnercial suppliers, such as Al drich Chem cal Co.,
or areprepar y nmet hods known to those skilled in the art foll ow ng
procedures seff forth in references. Materials, reagents and the like to
whi ch referen® are made in the follow ng description and exanples are
obt ai nabl e from conmerci al sources, unless otherw se noted. General
syntheﬂrc priobedunkksl;have been descri bed in treati se such as Fieser and

T Sier 3 Reafﬁﬁ%@%ﬂ%%?@ﬁéﬁw@%?éaﬁrda ket Rtvshs. 2nd edi (i on
M‘&d\f %éﬁ 29 SR B 'sM@stﬁtg@le Rals¥Et HasidfoxyBor @O0 |

Flenlng (Eds 1-9 Pergann ford 1991, npr ehensi ve Fbterocyclrc.
Cheni stlry, As (QRﬂﬁtr@(@NﬁandC@)WR (Rkes (Eds) Pergampn, Oxford 1984, vol .

1-9; Conprehgnsi ve Heteroc atritzky and C W
Rees (Eds) E@Fﬂﬁﬁ&t é%?%?%&@%gﬁgn%gl%YT%fmibTQﬁﬁrﬁwﬁ nic Reactions, WIey
& SonsRNewigRiwer alk9l n%aheﬂ{@dﬁi@ﬁally AdstnebdWyl dnclee niodeRF 7 BF istegcloBRSE ski | | ed
inthe art.. In on enbodinent of the present invention there is provided a
conpourfd "ac dohalogrs. exrnpolomisr alkyl. evesr @illey] Rubstituted byRwdogqran hydexy. ®ds lowr Re,
R & Rb, Rc, 4. X1, n and p are as defined herein above. The
phrase "as 3&5§ng%ﬂcﬁiﬁ%ﬁ%bove refers to the broadest definition for each
group as prayideer Bbove or in the broadest claim In all other enbodi nents
provi ded belom1 su?strtuents whi ch can be present in each enbodi nent and
whi ch &F ehasracetisally petivy aqikaddiionsalinihereohe broadest definition provi ded
above. In a second enbodi nent of the present invention there is provided a
conmpound according to fornula | wherein R2 is hydrogen or ci-6 al koxy and
R3a, R3lCcampuRBcofafoenmethyl. In a third enbodi nent of the present invention
there is provided a conpound according to fornula I wherein R1is

(al kyl ene)o-6NR aR b, R a i RQp naNJ ynsubstituted aroyl, C3_7

cycl oal kanecar bonyl , -SO 2C 6 SC§2—€3-6 cycl oal kyl, SOPNReRf,
pyridinoyl, Rbis hydrogen Rd kyls\ﬂryl ar v%/rrdrnyl I n anot her

enbbdi ment of the present |nvent|on there is prdvilied a conmpound according
to

wherein
R! i
NN

R’ is lower alkyl;
20 R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;

R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
25 alkoxy or is C(O)O-R";
n is1,2or3;

or pharmaceutically active acid addition salts thereof.



formula | wherein R1 is (alkylene)o-6NR aR b, Ra is optionally
substituted aroyl, Ro is hydrogen, G _6 alkyl, aryl or pyridinyl. In yet
anot her ewbadiomsatosof the present invention there is pr@e¢irgpdoo/ocaapound
according to formula I wherein R1 is (alkylene)o-6NR aR b, C3-7

cycl oal kanecarbonyl, Rb is hydrogen, G116 al kyl, aryl or pyridinyl.In a
still another enbodi nent of the present invention there is provided a
conmpound according to fornula | wherein R1 is (alkylene) 0-6NR aR b, R a
is -SO 2C 6 alkyl, Ro is hydrogen, C _6 alkyl, aryl or pyridinyl. In

anot her (@rmodndesi osnuleheA%r esent i nvention there is provi ded a conpound
according to formula I wherein R 1 ii$ (alkylene) 0-6NR aR b, Rais -SO

2-C3-6 cycloal kyl, Rb is hydR 'ff&N\lkyl, aryl or pyridinyl. In a
anot her enbodi nent of the pres nv igsﬁﬁRghere is provided a conpound
according to formula I whereR i s (& kyl ehe). s6NR aR b, Ra is

optionally substituted aroyl, C3_7 cycl oal kanecarbonyl, -SO 2C 6 al kyl,
SO2NReRfhergayri di noyl, Rb is hydrogen, C _6 alkyl, aryl or pyridinyl. In a
fift %ﬂbodinent of the present invention there is provided a conpound
accotding td*fornula | wherein R1 is (alkylene) 0-6NR aR b and R a and Rb
together are (= 2NR6(CH 2)P wherein pis 3to 5. In a sixth enbodi nent
of the preseqf yf%¥ention there is provided a conpound according to formula
| wherein R M=#/s (al kylene) 0-3NR aR b and R a and Rb together are S(=0
2NR6(CH 2)P wherein pis 3 to 5 R2 is hydrogen or C _6 al koxy and R3a, R3b
and R3c are hyl.; In a seventh enbodi nrent of the present invention there
is proyj,ded.a, co %upd according to formula | wherein R 1 is (al kyl ene)o-
6NR aR andsﬁ“ggg ¢°Rb together with the nitrogen to which they are
attached ar gs hrogdnt atc@ulkyl, (BWér allddyniydroxy, halogen or cyano;
I,3-dihydr012-oxg-benzoinigazol-3b§§¥ c) 5- oxo-pyrrolidin-1-yl optionally
subst i tlut ed IC(CE Dar KdNBxyor -E4PBY I 3 hydro xymethyl, (d) 3-

hydypxynmet hys- ohidin:l-y idi.n-3-yl optionally

subfsdt)i t ut ed}ﬁwirﬁy% éillégégﬁiéli X%frm(e?# 511%58212%1%?@%8%%0%)%?%%'_’_ i soi ndol yl

optional’ly subster tiklE ghwiytl opGondladubylitatddiigrone amnroe &F°° GBiseycloalkyl;

cycl oal Kyl sul fonyl amino | n an ej ghth odi nent . of the present invention

there iRsypr M%%%Fnacmﬁplem alé@flz wrﬁ@@? subsgruterd by Hﬂalwéwéﬁwgmxz, qrgis lower

(al kyl ene) Q8 %rﬂ%ﬁ¢§(ﬁ§16 al koxy or NRcRd. In an ninth enbodi ment of the
) Q0

present invention t i's provided a conpound according to
n is1,2or3;

15 or pharmaceutically active acid addition salts thereof.

20 « Compounds of formula I-A9

N
ZT

R /N
h L
1 O— N \Rs
R I-A9
wherein
R! i
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25 R’ is lower alkyl;



formula | wherein R1 is (alkylene)o- 3COX, Xis C _6 alkoxy or NRcRd, R2
is hydrogen or C 6 al koxy and R3a, R3b and R3c are nethyl.In a tenth
enbodi nerwoab1odse19pr esent i nvention there is provi ded arcompeamadéseTor di ng
to fornmula | selected fromthe group consisting of conmpounds 1-1 to 1-91
and 1-92 in Table | or a pharmaceuticallly acceptable salt thereof. In a

el event h enbodi nent of the present invention there is provided the use of a
conpourrt of i Bydiuigen, lovas aikiyl, aewirvilikady, BgRoky, daloker of angmnuf act ure of a
medi canent for the control ,of a disease caused by HCV. In a twelfth

enbodi rent 3 -(CReDpr CSEONNR1Reh(PBR GHre i's provided the use of a conpound
of formula Ip4 at | east one inmune
systen1nodu|a?§9ﬁ&h ?E&MéBP %%gﬁpgﬁgﬁaﬁ&%@??a bggéﬁ%&Fhat inhibits
repl|cétlonlmwaCV&ylmhanﬂhnnbedunmbmmhumﬂnnnkcmhuthﬁ?boes&mtbahybnt|on

ther a”prov ed the use of ound of f.or as an antivira ent
5 nnt ropgenCaro; Bagt « Byt Mg syfsti oS ot e ey et i lovar

|nterferon,au@& ok idyo-Rtmor necrosis factor or colony stinmulating

factor. In a fourteen h enmbodi nent of the present invention there is

provi ded thes Lskor}; a conmpound of formula | as an antiviral agent in

conbi nat i pn mnt terferon.or che al.l'y derivatized interferon. In a
fifteefR @H@ﬁﬂfﬁ%ﬁ¥ %P@@ﬁﬁiﬁﬂgggﬁ?p?ﬁ% |on there is provided the use of

a conpound of forrmula I as an antiviral agent in combination w th another
antiviral conpound selected fromthe group consisting of a HCV protease

i nhibi t-drompemadhel formvagol\hrer ase inhibitor, a HCV helicase inhibitor, a
HCV prinase inhibitor and a HCV fushon inhibitor. In a sixteenth embodi nment

of the present invention thé?~ ed d the use of a conpound of
formula | as an inhibitor of t ep é of HCV in a cell. In a
sevent eent h enbodi nent of th&-préSent |HventRo R_Afere is provide a method
of treating a disease caused by HCV in a patlent I'n need thereof conprising
adm ni stterdimg a t herapeutically effective anount of a conpound according to
formula,| wherein Rl, R2, R3a, R3b, R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re,
Rf, X, X1, Mand p are as defined herein above. In a eighteenth enbodi ment
of the present invention there is provide a nmethod of treating a disease
caused by HGQY”T'm~ & patient in need thereof conprising co-administering a
t her apeuti cal effective anmount of a conpound according to fornula I
wherein R1, , R3a, R3b,R3c, R4, R5, R6, Ra, Rb, Rc, Rd, Re, Rf, X Xli, n
and p are as defined herein above and at | east one i mMmune system nodul at or
andf&rlgt Ieaoa@raﬁ:ﬁnt|V|ral agent that inhibits replication of

R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;

L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;

R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;
20 R’  1is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R4;
n is1,2or3;

or pharmaceutically active acid addition salts thereof.

25 A further embodiment of the invention is the use of compounds of formula

R2
R:©/ VQV/ R3

I

wherein



HCV. In a nineteenth enbodi nent of the present invention there is provide a
nmet hod of treating a disease caused by HCV in a patient in need thereof
conpri si myocorwadmni stering a therapeutically effectivePammpeadnbisar
conpound according to fornula | wherein RlL, R2, R3a, R3b, R3c, R4, R5, Re,
Ra, Rb, Rc, Rd, Re, Rf, X, X1, n and plare as defined herein above and at

| east one i mune system nodul ator selected frominterferon, interleukin,
tunor Recr 084 & fi@ect Sk nymieeddiyersiryngtoap | dpgiohabt Qibstithitddytore it ted R,

enbodi ment of the present invention there is provide a method of treating a

di sease causelgct8§ iy in a patient in need thereof conprising
co-adm nistering a therapeuti cal I effecti ve anmount of a conpound according
to fornula I y\ber\filn R4, R5% R6, Ra,y Rb, \RéﬁéRd, Re,

Rf, X X1, N s de her ekn bove angt an Nfﬂ\ﬂ erg
cheni caIIy deTfrvat i z'\%pnt er”\%i:t% In anFfurt hery i N of t Opr esent
invention thege is proyide a hod Qf treauﬂm se causgd by HCV in
a patient in need t’hereof conprising co-admnistering a therapeutically
effective anmoynt \of a co und according to fornula | wherein Rl, R2, R3a,
R3b, R3c, R4 R§T7RE, | , Rc, Rd, Re, Rf, X, X1, n and p are as def i ned
herein abovena anot RerXanti viral conpound sel ected fromthe group
consi sting of aRrR4CV, proterse. i nhibitor, another HCV pol ynerase inhibitor, a
HCV helicase inhibitor, a HCV prinmase inhibitor and a HCV fusion inhibitor.
In & f W't hers bm@edlkment of the pr esent invention there is provided a nethod
of i nhi |t|n e replica cel | r|S|ng adm ni stering a
t her apéut i cé r%$efne W%éhﬂm‘& Eﬂﬁﬁ%rﬁ’ﬁ%ﬁ RO &S to formula |
wher ei iy RL, iR, cR3ar Bb, R3c, R4, R5 R6, Ra, Rb, Rc, Rd, Re, Rf, X X1, n
and p are as defined herein above. In a further embodi ment of the pr esent
i nvent iVon t heNeC(R pibei Stled a conposition containing a therapeutically
effect e a nt., .of, cogpound according to fornmula | wherein RlL, R2, R3a,
Réxé HDNRE(IQ % ngb Rc, Rd, Re, Rf, X, X1, n and p are as defined
herﬁ] nxabovespjdm@ed wth at |east one pharmaceutically acceptable carrier,
di luent or excipient.The term K as used herein wthout further
linmtation d’@ @T%iﬁodh@ir@rhc@ﬂ&pfc% beaWemar be PH1S: sat urat ed, nonoval ent
hydr ocgy.bon “1lower al kyl™
denot egia st%gfdrﬁge% ?oﬁkﬁgﬁ%g%w%h%%ﬁbsgﬁgggg%ﬁm guexé |mr?f ¥1\F151 to 6
car bon atomiowéﬁlkdx(y, ayaklyj N(RS,, CBOBNR pzosam)zmﬂéyg oa;@mf‘oﬁmoo@ R;to 10

carbons. Exanpl es_ of
L 1 a bond, (CR 2 . -N(R }-, -C(O)NR™-, -CH(OR™Y-, -CH(NR",)-, CR*,0- or -C(0)-;

15 R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, aryl, a five or six membered heteroaryl group, cycloalkyl or
heterocycloalkyl, optionally substituted by one or more R’’’;
R’ is halogen, hydroxy, cyano, N(R"),, lower alkyl, lower alkyl substituted by halogen,
hydroxy or amino, or is lower alkoxy or is lower alkoxy substituted by halogen, or is
20 C(O)R*, C(OYN(R™,, S(0),N(R*),, or C(0)O-R*;
n is1,2or3;
or pharmaceutically active acid addition salts for the manufacture of medicaments for the
treatment of Alzheimer’s disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage

with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia pugilistica or

o

V\W

25 Down syndrome.

As used herein, the group denotes the following 5-membered heteroaryl

groups:



groups include, but are not limted to nethyl, ethyl, propyl, /-propyl,
n-butyl, /-butyl, /-butyl or pentyl, isopentyl, neopentyl, hexyl, heptyl,
and oct ylwokowars2®bkyl groups include nethyl, ethyl, pr®pyiEP2609p50pYI ,
n-butyl, /-butyl, /-butyl or pentyl, isopentyl, neopentyl, hexyl. Wen the
term"alkyl" is used as a suffix follemﬂﬂg another term as in
"phenyl al kyl" (or "arylal kyl") or "hydroxyal kyl,"” this is intended to refer
to an al kyl group as defined abgve, being,substitutgd with one to two
substituents " cl&ro t he oﬁh&ﬂ ciTheatiy n gmeg Thys, for
exanpl e, "phe§§fﬁgQ " theNg%glg‘ﬁl N, - wher & |§X pﬂmeé‘yl
radi cal, and R' isan al Nene rpdi calgr-as ¢efined herei umrth i°g N

understandi ng that the attachnent point of the phenylal kyl nmoiety will be
on the al kyl ene radlcag Exanpl es of aryIaIkyI radi cal s include but are

not limted g enzgyl 3 Iet opyI he terns arMIaIkyI
or "aral kyl" neer pr xcep g_ge
terns "(het)arﬁ?a kyl ™ or het) Kyl" 3k Nterpr e 35|nllarmy xcept R

is optionally an aryl- or a eteroaryl radi cal . The,ternr"pyrldlnyl O__6
al kyl refers to a group mhereln R |s pyr|d|nyl and R, is aIkerne The

term "al kyl egel_Has se ei satdﬁﬁL near
hydr ocarbon ra i &O?Ig ca (CH2) branched
sat urat ed di valPeht hydro@%Nbon radrc@l of 2 0N10 car borl" M ons; (e.g.

-CHWVe- or -CH2CH(/-Pr)CH 2-), unl ess ot herwi se indicated. "C0-4 aIkerne"
refers to a linear or branched saturated dival ent hydrocarbon radical

rmf}“ sing %b&c@@&ﬁ?ﬁg?&&ﬁﬁn\%ﬁnmﬁ %.'rn )}P@u&a(ﬁec %o%ds otfl?fnﬁl%}/koemﬁe radical is

om tted. Exce case o ene Re open val ences of an al kyl ene
group @reparmionatf hadivathehs fohihe sr@atencat @Mle&(l&féb’lseﬁseﬁ)sfe aérkbi’abéﬁﬁylbﬁidl cal s

i ncl ude, but are not Ilnlte to, nethy ene ern | ene,

2 met hyPSiPEBY herlitany eerehyal hagg W}ii“éﬂ’éﬂm g‘ﬁ@r"%ﬂ% BN The

term " aryl d@ﬁeﬁlﬁegeﬂ&{tﬁ ;%‘;ggﬁﬂ% §SDawR @gﬂﬂébmé hnéi%f%nﬁ@gl%aﬁpﬁlbﬁma' ly

substituted wth one or pr ef er abl ne or three substituents
i ndependegtdups pet ecthed rhanufiachyrd aak yedichmonts bysed @n aadokyiound bk fxynplal losen

hal Ikox al k hal ogen , hal oal kyl, hydroxyal kyl, nitro,
alkﬁﬁy@ﬁ? ﬁ??“ygﬂgﬁg“@QWEblanlno di al kyl am no, ani noal kyl, al ky Ianino

al kyl, and diyahkydAEOr Bk kienticH ¥ lag Ydf@rotloptigd1yl sk El’laﬁ‘]Ylbmers racemates or

alkylanlnosulfonyl aryl am nosul fonyl, al kyl sul fonyl am no,

aryl suIdﬂastmoamrmmx@ap&)@rrﬁympomdwrfm&rbyl and

di al kyl car banoyl , aryl car banoyl , al kyl car bonyl am no, aryl carbonyl am no,

unl ess ot herw se i ndi cat ed. Alternatlvely two adj acent g¥o %of the aryl
ring may be substituted with a nethyl enedi oxy or ethylenﬁgﬂg;y group. The
term"cycloal kyl" as used herein denotes a saturated carHocyclic ring
cont ai ni ng Préforréd compounds of formula I are compounds, wherein R'is R and R’ is

methyl.
15  Especially preferred are compounds from this group, wherein L is —C(R*),- and R” is phenyl
optionally substituted by R*”’.
Such compounds are
5-[1-(4-chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
20 5-[1-(2-chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(4-cyano-benzyl)-1H-[ 1,2,4]triazol-3-ylamino ]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-(5-benzyl-[1,2,4]oxadiazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-(1-benzyl-1H-pyrazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile
2-(4-methyl-imidazol-1-yl)-5-[ 1-(1-phenyl-ethyl)-1H-[ 1,2,4]triazol-3-ylamino]-benzonitrile
25  5-[1-(4-fluoro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile



carbon atons, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

cycl oheptyl or cyclooctyl. "C3 7 cycloalkyl" as used herein refers to an
cycl oal kywocompsg®wd of 3 to 7 carbons in the carbocycl i ®CTiERgO09IDHET er m
"cycl oal kyl al kyl" as used herein refers to the radical RR'-, wherein R is
a cycloal kyl radical as defined hereinl5and R' is an al kyl ene radi cal as
defined herein with the understanding that the attachnment point of the

cycl oalzk(ythbﬂhyl-lrﬂﬁdazcbﬂ)l -w-b1[ 1498 4gtrifierabdaly riel-[ B iahzo | Bxdnpimes- of
cycloalkylalk radlcals i nclude, but are not limted to,
cycl op 'ymmm@q1 cyclohexylnethyl cycl opentyl ethyl . C3_7 cycloal kyl -G

3 al kyls by &ch18 A ol dﬁgfﬁw@%ﬁﬁmﬁg 4! %19},{1‘1\'&% L ylnohiftic s

G _3 aIk he as e term

denot e$- ‘Mﬁbﬂaﬁdﬁéd46ﬁmbdah¢hedn@héﬂﬁﬂ@ﬂkﬁhﬂg@@gb1a®‘@Eﬂ0m®d€above wher ei n
1, ) 1 u anples are
I uorohery e PR EAER. TR AR SLESLlbes (PhnaniShiigeo 1 5
dlfluoﬁﬁnunhvﬂq trlfluoronethyl trichl oronethyl, trlbrononethyl

) oo S SuE R  ARBAS) P LR et b

et hyl, bamﬁm@ﬁppropyl or 2,2,2-trifluoroethyl. The term' alkoxy as used
herein means an - O al ky rouF wherein aIkyI is as defined above such as
Ha

net hox;ﬁ [letdHpstyl- mybﬁﬁ x%4 o-dpyrmiog |- 2ridguethylorydaze-hutybasegnitrile

= b y 9 %

usgf hgﬁ . mQtﬁgf ‘)’Qﬁlgé%}; 10 a}‘-ég?ﬁ élréoﬁlgiuggq ﬁéhzwj Sl V\B#‘%QW §1am1ﬁog"‘&hz&ld§ﬂé‘y as
previ oljsd3ybeﬁle§zlk[ﬂ%]thlﬁlajo@Saﬂkmmys) 29@- ra&l- 1|ﬂﬁdz&|oﬂll¥}&)° Bergohigrilan- O al kyl
wherein alkyl is C-10 The t alkoxycarbonyl and ' aryloxgﬂarbonyl as

used hér[ér@ fd@f@tt@gz%) el 3f36%fﬁ’|§1sz -(Gopteylopidarardivh)-kzenitlgyl or aryl

respects Q

al koxycsa ?ders ?gmq{c?%%maj ‘ﬁl dgfjmwﬁ{é@@ 161%015 gl)%e tgi%eei n

ref ers 5t[d- (ai c@ﬂaru@eni}k) -WHaryeazRl- BsylzkrainohlZl(ylfm@thyleieﬁdelhé)r ‘mmoniﬂflﬁe term
wher,

nar bal iyt svaback P RER e e A i oSG B oot
"acyl oxyailrbosylic acid heylahestbkyl " as used herein denote an al kyl radlcal as
atoms P e L AP UG BEla B P Eyalh BPband "
respecnnmhﬂynndm&ﬂladhbamnyﬁﬁk 6 al kyl nnlety refers to a Cl-6 al kyl
cubst et BALER o D CRRGTT B0 A U FBLTEBRY o3, O ko

20  [1-(4-fluoro-benzyl)-1H-pyrazol-3-yl]-[3- rnethoxy-4 (4-rnethyl-irn1dazo I-1-yl)-phenyl]-amine
[1-(4-chloro-benzyl)-1H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[ 1-(4-fluoro-benzyl)-5-methyl-1 H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine
[1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-

25 amine
5-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-
3-carboxylic acid methyl ester
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[1-(3,4,5-trifluoro-benzyl)-1H-[ 1,2 4 ]triazol-3-
yl]-amine

30 2-[5-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-
pyrazol-3-yl]-propan-2-ol
[1-(4-chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
amine

[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[1-(4-methyl-benzyl)-1H-[1,2,4]triazol-3-yl]-



The terns "hydroxyal koxy" and "al koxyal koxyl" as used herein denotes al koxy
radi cal as herein defined wherein one to three hydrogen atons on different
carbon atworoimsare repl aced by hydroxyl or al koxy groupSTEPI@OObI49EI Y. A
C _3 alkoxy-GC _6 al koxy noiety refers to a G _6 al koxy substituent in which
1 to 3 hydrogen atons are replaced by-4-C _3 al koxy and the point of
attachment of the alkoxy is the oxygen atom The term"C _6 fluoroal kyl" as
used henghd denotes a unbranched or branched chain alkyl group as defined
above wherein 1, 2 hydr ogen_ at ons_are substitut ed by a fluorine.
The ter{%m%%xdg‘e{f“'nmhyl-ﬁa}d@mla]sYDﬁ)élﬁmﬂH]e(%tf}ﬂél&if@mf ldienad)-1ehilohfgazol-
brom ng ,_yl ml de The term "acyl" as used herein denotes a group of
formul a g% @ wherein Ris hydrogen or |ower al kyl as defined herein. The
t er m off3-hadthopyet (b arttyl-imslansleldyhghenyi]-fe tloplkmy kethy hHd-pr.2 A ttriaad]-3-I[-=0) R
V\,herseln Ris alkyl as defined herein. The term Cl-6 acyl refers to a group
OPRontain 1 to 6 carbon atons. The O acyl group is the fornyl group
vvherel n R=Hand a C6 acyl group refers to hexanoyl when the al kyl chain
i s unbr ancheglythdhgclete@arcdarhgoRhOMYh thi lrowd BY the aﬁ&é%&lﬁb%ﬁ%b Nyhg&iny. a
group of fornula C(=O R wherein Ris an aryl group; the term' "benzoyl " as
used h@%b@nthﬁnd&rlylpbelr}’tb@lqt}fpﬂ“all(ﬁﬁubsémﬁ?dbygf’du%rmréi:n R |s phenyl . The

a1 kyt S P bord AR Dr Ry PR LED A Bl B b SRR e fR R e

respectheNginytrignd R is al kyl as defined above The two aI kyI groups attached
toanltrogenlna sane or different. The terns

arﬁ(hoérﬁéymethylkam@%hﬂbét(kmhenﬁﬂai {ldf é]trégfaoéﬁryi@@m@w nzg9itiied her ei n
wher e o eSS B ERE ey i S R B RIS SRR LERRREG 1 Yoy

K aI kylbamqu:trlleas used herein refers to an am noal kyl wherein alkyl is Cl1-10

. ed h ad-10 . .

ol oy artr HO UG S0 ke i o i s T i 2o Rl s ity

2) 2- 6 5-Mb@nclilo®-plidayl) eind [ g2 dlipiazsl rit-alaimsnd] -6 neth yiadimed ae alr boh) -lehosewmtrile he
al kyl ene can be linear, e.g. -(CH2)4- or branched, e.g., -(Cve 2CH2)-. The
term " Menyl ani no" as used herein refers to -NHPh wherein Ph represents an
opt i onglid(g,4sdifisibid-plieag) phrateytyl- gHo Ip2, 4 [ekezol-8F i - Pimedh @g - edvhivehyGlimdlaad k|
as used,herein refers a -(CH )| _3NHC(=O R where R is hydrogen, nethyl or
et hyl THePREYHEMIEF«y| sul f onyl " “and "aryl sul fonyl " as used herein denotes a
group of fornmula - S(=0 2R wherein Ris alkyl or aryl respectively and

al kyl and arqy are as defined herein. The term C _3 al kyl sul fonylam do as
used her ei n Thefegsgnt empogpdrgf frsapnHandwheir giharnRiceticallgiaceeptable salts can be

20 prepared by methods known in the art, for example, by processes described below, which

Proccsscs COl’IlpI'iSG

a) reacting a compound of formula

15
with a compound of formula
(o)
25 VW 18

to a compound of formula

R2
RD@/ VQV/ R3

wherein X is halogen and the further groups have the meaning as described above and,

I



al kyl group as defined herein. The term "sul fanoyl" as used herein refers
to the radical -S(O NH . The terns "Nal kyl sul fanoyl ™ and "N,
N-di al kylwol2henmsg199 as used herein refers to the radi calPCTEPD)0IDNAR ,
wherein R and R' are hydrogen and | ower alkyl and R and R' are
i ndependently | ower al kyl respectivel yl7Exanpl es of N al kyl sul fanoyl
substituents include, but are not Iimted to nethylam nosul fonyl,
0- propyl am npgdsirt@ryphverfi@iipl @mpotindy, ¥t dhad iy sHakhacsytalBulséptitle ndig
i nclude, but are not limted to dinethylam nosul fonyl,
o- pr opyHditieni3ifsam nosul fonyl . The prefix N-alkyl or N, N-dial kyl can be
replaced with aryl, heteroaryl, heterocyclyl or other radical to indicate a
case where the amne is substituted with a group other than alkyl. The term
"sul fam de" by edaetisg & compaumolugf NHABOPNH2. Sul f ami des can be substituted on
ei ther of the nonequivalent nitrogen atons and are distinguished as Nor N
substituted sul fam des. A radi calR~NDHSQ N2, is referred to herein as a
"sul famoyl am no" radical. If it i sary to di stinguish specifically,
-NHSO 2N R 2 the nitrogen atom wh znot |inked to the core structure is
designated N . Thus N -nethyl sulfamoylanminoZefers to - NHSO 2NHMWe,
N- et hyl...s l,am refers to -NMeSO 2NH2 and N, N -di net hyl
sul fan&fhaﬁiwgéﬁ& 611% NMeSO 2NHMe. I n there is no designation, either
nitrogen can be substituted. The ¥ernz."al kyl sul fonam do" refers to the
radi cal -NH S(O) 2-al kyl. The term @y/l— an be replaced by other chemcally
rel evant radicals such as aryl or MeWeroagpyl 50 i ndicate, e.qg.
phenyl sul f onam do -NH S(O 2-Ph. Thus "C _6 alkyl sul fonam do" represents
- NH S( @ a20fanéud dtbrmiya &2l kyl al kyl sul f onam do" refers to the radical
-NR-S(O) 2-al kyl where Ris a |ower alkyl group. The term"” G _6
al kyl sul fonam do-C _3 al kyl -'w2refers fo the radical -NRHS(O 2-C 6 al kyl
wherein R represents (CHZ)i_?. er?r‘/ XKyl can be replaced by other
chem cal ly relevant radicals sug $ ar yhor Ll"i\et eroaryl to indicate, e.g.
phenyl sul f onam do - NH S( O 2- PT "XNal kyl al Wyl suRf opami do" refers to the
radi cal -NR-S(O) 2-al kyl where Ris a |ower alkyl group. The term
"calbanoyl " as used herein neans the radical -CONH2. The prefix
"N-al kyl,cabargoyl ", and "N, N-.di.al kyl car ba | " neans ,a the radical, CONHR or
conee ERIEE F oSt s SR RN R e BBEZS el ERAENRY, ol Kyt o
defined her &f qusirdd€oplefingthde@nyddababmited ikt phh@factitallpde@plabe@VR
wherein R is an aryl radical as defined herein. The term "heterocyclyl" or
"het er gdgitipasalgs used herein denotes a nonoval ent saturated monocyclic
radi cal, consisting of three to eight atons per ring, incorporating one or
nore ring

15 The preparation of compounds of formula I of the present invention may be carried out in

sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
shown in the following schemes. The skills required for carrying out the reaction and purification
of the resulting products are known to those skilled in the art. The substituents and indices used
in the following description of the processes have the significance given herein before unless

20 indicated to the contrary.

In more detail, the compounds of formula I can be manufactured by the methods given
below, by the methods given in the examples or by analogous methods. Appropriate reaction
conditions for the individual reaction steps are known to a person skilled in the art. The reaction
sequence is not limited to the one displayed in the schemes, however, depending on the starting

25 materials and their respective reactivity the sequence of reaction steps can be freely altered.
Starting materials are either commercially available or can be prepared by methods analogous to

the methods given below, by methods described in the examples, or by methods known in the art.



het eroatons (chosen fromN, 0 or S(O0-2), and which can optionally be

i ndependently substituted with one or nore, preferably one or two
substi t uewo0mglseved from hydroxy, oxo, cyano, |ower alPKYIEP2000xet49al kOXy,
| ower hal oal koxy, al kylthio, halo, hal oal kyl, hydroxyal kyl, nitro,

al koxycar bonyl, am no, al kyl am no, al k¥y8sul fonyl, aryl sul fonyl,

al kyl am nosul fonyl, aryl am nosul fonyl, al kyl sul fonyl am no,

aryl sul f onyj I I Gar .

al kyl car bo nAIﬁ‘lnﬁeg ¥t fg%e@/l fglq}ng afvﬂl%ﬂ%gn bg{l%ledaagls%@ 1?191.%)’1&18 fodr the Pregaratj%
ot her wiog eomp@mrﬂatoéﬂ)mméa k @ayﬁoe p@p@ned@y desgribedoin they &tl@mmg/s:qhemﬁef ers to
azetidinyl, pyrrolidinyl, hexahydroazepinyl, oxetanyl, tetrahydrofuranyl,

t et rahydr ot fNLQﬂH&@HNﬂc subIRRSI dt Iiwdm tdhRestLd d?%lovaﬁe@&érﬁﬁéf@th&p(ﬁérg&@ﬂhx or

t hi omor phol i n and i mdazolin eti s The zeti

("azet .HE*B?W@%’W USSR e Q eﬁwﬁsr Pk W@I}dlﬂoﬂapﬁg} %%a.pﬁf‘e%nce of a base

(" piperliki aigl porasainth Caab@pia)icat ef iara fotaraohent (dike cg: THIF o?-DMBB&It(e}dof

cycl oal ope [ t | itrogen
Yo HfiBRREEIBRE BE IR R O %P? o S S find SRR B! 179087,
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cycl Oh%éiﬁ?edrﬁcﬂﬁ shlffhb‘{\é‘fn‘é&rk&é SJ(P@WJI C‘H@ar(é@?Rat o’ eorr &F’El PJ‘H% vhh Ri £rogen

and sul fur. The oxet ané” (oxetanyl),  "tetrahydrofu
(tetr aﬂw?r&fﬂs»flhrbwapplam St%@ﬁ?"éﬁ%@@ﬁ?ﬂ%ﬁw?st fof F@@ﬂ%}%&iﬁ@q SUjostﬂté@érR to a
fouro fNiwe caﬂ@o@n@s @At redlicBd by dnised muig;@y@ny knbwhgrdeapegicigrel y, each

Sons el xeRiofY AR R oa e iSy TR b ol pitfisetn b kol agtent s i on
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al so uggiculie] f o eﬁo%tsbﬂz%n?@ﬂi RIeyent 'a&% ¥tk ah%fﬁﬁﬁé)' %{]%mailOelgas[nﬂlh&‘é halan

hepatitis I nf eases, |n ivin
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pegyl ated .i.nt eron, r1bav pr ot ease | rs, p nerqse
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hepat oprot ectants, anti-inflammatory agents, antibiotics, antivirals and
antiinfective conpounds. Such conbi nation therapy may al so conprise
provi di ng a conpound of the inventi ditheimtHer concurrently or sequentially
wi th other nedicinal agents or potentiators, such as ribavirin and rel ated
conpounds, anantadlne and rel ated conpounds, m&nmbmseﬁnterferons such as,

for exanmpl & LNE;,on- al pha, inRe N@et for exampiast eRsn
i ke, as weIIternate?ﬁ—brrrs of rferons ‘S:Ech as p s
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20 R'is a hetaryl group and PG is a N-protecting group, such as tert-butoxycarbonyl (Boc) group, X
is a halide, PC is -CHO, -(CO)R’ or -(CO)OR’, -(CS)NH;, R’ is lower alkyl
Heterocyclic anilines like the oxadiazole derivative 2a (see scheme 2) maybe prepared from the
corresponding esters Sa by conversion to the acylated hydrazide and subsequent cyclization to

the oxadiazole 3a. Treatment of the aldehyde 5b with TosMIC (tosylmethyl isocyanide) yields



one of the conpounds of the present invention. In one enbodi nent, the
conpounds of the present invention according to fornmula | are used in
conbi nat w0 20ikds29her active therapeutic ingredi ents oPCRFP2A08/064391 r eat
patients with an HCV viral infection. According to the present invention,
the active therapeutic ingredi ent usedl?n conbination with the conpound of
the present invention can be any agent having a therapeutic effect when
used i nhe@RbRBLI Kbtowed St &dﬁ&e@@ﬁﬁ@wddmefsubdieu&ﬂe&emled JigdhitRatmdnokvith
exanpl e, the active agent used in conbination with the corrpound of t he

pr esentodabgarng dincetats. BEluomBsthancaionis pyd ond nivilsn hirgdazolgsvdian bpr ot ease
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L. Beaulieu 2et al . WO 03/007945 Al ) enzo 1 2 4- thiadi azi ne deri vatl ves

(D. Dhanak W 01/ 85172 Al -~ %2001; D. Chai

W02002098424, ed 6/ 7MRF8° D. Dh na aI \WRBRN037262 A2Ied

10/ 28/ 20¥2: : Duff et y et al. ,99 0L A, TiTeld H23(2003" M G

Darcy et aI 0 V\DZOO@O593 t|“°f1l ed 28/ 200232 D Chai et al.NVW 2004252312,

filed 6/24/ 2004, D. Chai et al . V\02004052313 filed 12/13/2003; D. M FItCh
et al, WOR004058150, filed 12/1 1/2003; D. K. Hutchinson et al.

WO2005019193  fil edo8/ 19/2004; J . KriPratt nef, al . WO 2004/ @A1818 A, filed
, @ di oxo -Tbshieenzol |, n- 3- Whaud@dnl vati ves @ F. °Bl ake
52785—andx

10/ 31/ 2003)

et al. in . IS y

|, | - di oxo- benzo[ d] i sot hazol - 3-yl cthopbunds (J. F. Bl ake ef\‘\\/a inU S

Pat ent Publ icati one2006040927) . Exanpl es of3bt he HCV NS3 prot ease i#hibitors

i nclude, but are not limted to SCH 503034 (Schering, SCH 7), VX-950

(tel aprevir Verteh%) Bl LN- 2065 (Boehsi nger-l ngel heim BM5- 605339 (B
T

Mers Squi o MN-:980(H nt er guRe Nl es of the ipnte
i ncl ude, kut not |i nfli@dcko pegyl at | EN- dPP2D, p
RCN NS
o)

5c O s o

R NO, R NO, R’ NH,
(MeO),CMeNMe, reduction
H,N H2NOSO3H S S
N, | N, |
S )/N
2
R NO, 4 Brederic Kkp/ reductlon KKD/
R’ 2. RC(N )NH2
(0]

10 - Rl _ Rl

R’ is lower alkyl.
Heterocyclic anilines like the pyridine 2f or pyrimidine derivative 2g (see scheme 3) maybe

prepared by Suzuki coupling of the corresponding pyridine respectively pyrimidine halide with



r1 FN-al pha 2a, rlIFN-al pha 2b, rlFN-al pha 2a, consensus |FN al pha
(infergen), feron, reaferon, intermax al pha, r-1FNbeta, infergen and

act i mmunevolBpivsa®ga w t h DURCS, al buferon, |octeron, APbufePe@/ociebif,

oral interferon al pha, |FNalpha-2b XL, AVI-005, PEG Infergen, and pegyl ated
| FN-beta. Ri bavirin anal ogs and the ri-B@&virin prodrug virani di ne
(taribavirin) have been adm nistered with interferons to control HCV.
Conmmonlile ¢tﬁ*ﬁ5§ @hibr[geaﬁﬂaﬂd mamb acid uepectaest ydter(oAd), Su@ﬂdﬁ:@tﬂﬁhr(g&if the

at nospheres 2' - bi s(di phenyl hOSphI no) - | - bi napht hﬁ %I NAP) ,
telt- b@paﬁgp@adlﬁsrhmerqosel& boranwtaé;dtartﬁﬁ&ep( 1@%%&%}5@%&% esteyp “ﬁf@é afthplori de

E CB:SCZRCN)))HM(g E%Zé{q oé%g) g%% ﬁﬁ%‘? é@%m (@??moc ar bon y Hn%l | r%rllugﬁtg, Y%Ml B BfaibHToeT

( CDI ) , lanBindi Azdbomynad afids. add @ptesnisbd engaitiDBM)aterials are elther commer01ally available

(D0 . OF 1l BRAPBRA SUHEHBO PRI 1610ERT B et Ha A of By T g poenas |

az odi carhexk 8t fic CEEADL ndﬂ% aryd bRSRIAYS %ﬁﬁ@hs@ﬁh%bﬁﬁ%r&ﬂrﬁ@ relérice of a
o- but yl al um nunhydride (DI BAC or DI BAL-H), 'di- o-propylethyl am ne (DI PEA),

N, N- di petlddiimaetdyati de (DMA), AN, N-di met hyl ami nopyri di ne (DVAP),

N, N- di net hyl f or mram de (DWVF), di net hy$ !sul f%om de (DVSO),

| - (3-di net hyl am nopr opyl ) - 3- et hyl car de hydrochloride (EDClI), ethyl
(Et), ethyl acetat e Et QAc), ethanol (Et

2- et hoxy- & g4 (droxylphe) aci g et h st erreo(Jgg,DQ%,
(Et20), O (1 aben-zo r| zol e- 1=yl )= N X et r anet hyl
hexaf | uor oghdSphat e ac |c acid (HATU) N tic acid (HOA\C)I

1- N- hydr oxyben%otrl azol & (HOBt), high pr essutle l'iquid chro
(HPLC), o-propanol (IPA), methanol (MeOH), nelting point (np), MSO2-
(mesyl or IVB) rret hyl (Me), acetonitrile , niehl or oper benzoi ¢ acid
(MCPBA), R#E et r B ), mefPhyl tert-hv et fer (MIBE),

Nnet hyl mor p ne (4N N- et hytpyr r of MP), phenyl (Ph), propyl
(Pr), a+Hpxssp (i- Pr Zpounds per squa e Jdnch (psi), pyridine (pyr), room
t enperat ure (r? or RT) atd. (saturated)” tért-butyldinethylsilyl or

t - BuMe2Si ( TBDMVS), trlethylam'ne (TEA or Et3N) triflate or CF3S2- (Tf),
trifluoro acetic acid (TFA),

NH
O benzot rrRazod- Innyl - RLN, Ny, N -t &t®anmet hyI ur mtetrafluoroborate (TBTU),
thin | ayer mat Qgr (TLO)+—teotr an (THF),

t et r amghbyd ™Ayl enedi BwrNe ( TMEDA), trleeNhyI silyl or Me3Si (TMd),

p-t ol uenesul fogl c acid mpnohydrate (TsOf or pTsCH), 4- Me- C6HASCR- or tosyl
(Ts), N-uret hane Ncar boxyanhydri de ( UNCA) . nventi onal nonencl ature

| nc| gidixog Hailge @90k BRbodic? R is I ghepdary {sec-), tertiary
(tert-) h& ha th elr coustharl>S/ neeg(rﬁjkr?)lor en %ék’id with an

Heterocyclic anilines like the pyrazole derivative 2h (see scheme 4) can be prepared by Suzuki
coupling of a 4-nitro-phenyl-boronic acid respectively ester (like e¢.g. 2-(2-methoxy-4-nitro-
phenyl)-4,4,5,5-tetramehtyl-[1,3,2]dioxaborolane) with a heteroaryl halide (like e.g. 1-methyl-4-
iodo-1H-pyrazole) under palladium(II) catalysis in the presence of a base in polar or apolar

15 medium under heating.

Scheme 4
R? NO, R? NH,
R? NO, ~ % Pd(0) _
D/ + R'—Nj R'-N/j:(j/ reduction R"N/jD/
(R'O,HO),B N N= N=
12 13 3h 2h

X 1s halide (like e¢.g. bromine or iodine), R’ is lower alkyl.

Heterocyclic anilines like the thiazole derivative 2i (see scheme 5) maybe prepared from the

20 corresponding halides 4 by palladium(0) (like ¢.g. palladium tetrakisphosphine) catalyzed Heck



al kyl nmoiety. (J. Rigaudy and D. P. Klesney, Nonmenclature in Oganic

Chem stry, | UPAC 1979 Perganon Press, xford.). Exanples of representative
conpoundswenoeommsawsed by t he present invention and w t hipaTtErROSM6EE7 Of t he
invention are provided in the follow ng Table. These exanpl es and the
preparations which follow are provi ded2t-o enable those skilled in the art
to nore clearly understand and to practice the present invention. They
shoul d regtiohevithonsilide seshtiaged thidzbleng thhike pﬂémee efa balfs% (linyept poassivput nerely
as being illustrative and_representative there npounds encqQnpassed by
the pr@&&Aie) Iyl sohvear dike gk N, Nediwgt slaﬁﬁféﬂwe) umi@réwﬁntﬁ (8.2 ipysdlux or in a
deriva ol owi ng nunbering schene is used to refer to the

substi :n:ljt\élﬁ)ﬁvnavgp'?ee@ on the core substructure. TABLE | HETEROCYCLI C GAMVA

SECRETASE MODULATORS The i nvention rgh %ﬁg g to the use of conpounds of
formula wherein RL is a five or si x menbered heteroaryl group, optionally
substituted by one or two R ; i's |OV\?{E al kyI R2 is hydrqgen, |oyer

o] ; is N C O or Vis N,

al kyl , l.ower oxy, h droxy, Iogen
C(R"), I4O 6N%&/ls Ng R"), %83 S, or ofuctiod t h t he_prQyfso that

only one , VorRwW |Qe_o—r ~I< i s hydregem Rower [Jal kyl, |ower
al kyl sdbsti t ut ed by hal ogen or hydroxy, gr is C(O O R4, LN S @ bond -(CR4
2)n-5 -C(ONR4-, -C(O NR4ACH2-, or -C(O3i; R4 may be the sang or di f f er ent
and 1s hydrogen or |ower al kyI Ris |lower alkyl, lower alkoxy, |ower alkyl

substl dro hen tional | substitut ed by one or nore R' '
XE%B&E{QW )ﬁ%‘?@glﬁﬂ Rc et %/15 r al kyl, I0\>//ver al kyl

substltut ed by hal ogen or hydroxy, or is lower alkoxy or is CCOOR4; nis
1, 2 oHaideoof ganephimrmabkelft (2C plréfyrablytdquels &riod (Addortei poefesiblyt Br)f which leen be

manuf agluyf & s%rtiﬂéa Haf MRS tlfce%'}el}apaqion of compounds of formula I may be prepared as

described in the following schemes.

10  Amines 2 with suitable substituents R! and R? can be subjected to a diazotation reaction in the
presence of an appropriate halide source which provides the desired halides 15 (see scheme 6).
Suitable reagents for preparation of bromides (X = Br) are e.g. #-butyl nitrite or isoamyl nitrite
and copper(Il)bromide in acetonitrile. Alternatively sodium nitrite in aqueous HBr solution in the
presence of sodium bromide, copper bromide or copper sulphate can be used. Analogously the

15 chlorides 15 (X = Cl) can be obtained by employing the corresponding chloride sources (copper
chloride, HCl etc).

Scheme 6
diazotati see scheme 7
RY NH, hzzg :nli?jr;’ RA X  forexamples  RX X
«
O G- O]
R R PC
2 15 16

X is halide, PC is -NH,;, -CHO, -(CO)R’ or -(CS)NH, with R’ = lower alkyl

20  Alternatively, halides 15 can be prepared from a suitable precursor 16 (PC = -NH,, -CHO, -
(CO)R’ or -(CS)NH; with R’ = lower alkyl), by applying standard reaction sequences for the

formation of the substituent R' (see scheme 7).

Anilines 16a can be converted into imidazoles 15a (as described for example in EP1950211 Al,
Exp 1.3-1.5) e.g. by sequential formylation (with acetic anhydride and formic acid) and

25 alkylation (with chloroacetone in the presence of a base e.g. cesium carbonate and potassium



treatnment of Al zheiner's di sease, cerebral anyloid angiopathy, hereditary
cerebral henorrhage with anyl oi dosis, Dutch-type (HCHWA-D), nulti-infarct
denent i a,woenmse®opugi | i stica or Down syndrone. Sone cecparaes/0ef49T or mul a
|, wherein Rl is an oxazol group, L is a bond and R3 is phenyl, are
described in Bioorg. Med. Lett. 12, 206082 3125 - 3228, which conpounds are
| MPDH i nhi bitors. Furthernore, known conpounds fromfornula | are further

t hose, Li i: ki ng group
L7SCr R MR AL R IS GURRE 1 e AR ATR st W ormornds
are useéfumoriyn agtaistang pesticraciderpat et e lenpdfopesibbaen e servopied iOnpounds
for us %u@s%mktbd{l 8%20lBNkBLHOK BeABRMNGHh Idaa’@énzgﬁ@m&btatb rtrmﬁbl%e&ﬁa%eddlﬂamcng

0o ek a8t Bewr et B iy b it o2 ls PG T es hSebie o

the 3raat Mtsz;MIp}(whﬁetDﬂ @cyamd@s;eaaeomtecllsat El@ia&\ﬂai&ei o5l dtﬁ;beqalrépaml of

b- I the b t

i cons o iy e [@UEmng PRt bENATHI BTGP i SEPD Renal U RISy
heror r haygee-@k-sulfoaindca. B@smdmmwanjapere(phm\m lm)ldlnmJththe pyfirardene wegdont i a,
denent i.g, R Q'Hg‘r@édtfﬁgt emeB‘{iB o%wagﬁeme Lé%%vfl &l G hoSestlr 318 a‘?w@ﬁ@eéﬁ hie

nost conmo use o la In later Pat hol ogi ca ﬁ
char actfEPdF il TeARCH 8N SPBSIUCTbFPYFNEHYT Bilth anpntding é@@yqtmeé (NatyEES taand

i ntreceidig@hbaimnaa pfd brillary tangles in the brain. The anyloid plaques are
mai nl y "conposed of anyl oid peptides (Ab peptides) which originate fromthe
b- Anyl oid Precursor Protein (APP) by a series of proteolytic cleavage

st eps. Theveirtag fetcrisls db aAPRtHeavemberiallydentlafic etreadilyyricpired bg navistdsabundant
are pr cids length. They all arise froma
si ngl e?%gwg% Ifrleo%?ﬁeddllﬁ%er en{grggmg glesﬁllsg The Ab peptides are derived from
t he sanme donain of the APP. Ab peptldes are produced from APP t hrough the
sequential action of two proteolytic enzynes termed b- and g-secretase.

b- Secretase cleaves first in the extracellular domain of APP just outside
of the trans-nenbrane domain (TM to produce a C-term nal fragment of APP
containing the TM and cytoplasmatic domain (CTFb) . CTFb is the substrate
for g-secretase which cleaves at several adjacent positions within the TM
to poduce the Ab peptides and the cytoplasm c fragnent. Various

proteol ytic cl eavages nedi ated by g-secretase result in Ab peptides of
different chain length, e.g. Ab38, Ab40 and Ab42. The latter one is
regarded to be

20

25



t he nore pathogenic anyl oid peptide because of its strong tendency to form
neur ot oxi ¢ aggregates. The b-secretase is a typical aspartyl protease. The
g- secr et 280 200/@2p9p0t eol ytic activity consisting of sevecalEPpoooeisns, its
exact conposition is inconpletely understood. However, the presenilins are
essential conponents of this activity-ahd may represent a new group of

atypi cal aspartyl proteases which cleave within the TM of their substrates
and which are thensel ves pol ytopic qyg%&gqe proteins. O her essenti al
conponents of g-secretase may be ni and the products of the aphl and
pen-2 genes., Proven substrates for g-secretase are the APP and theprgteins

of the NotcR r f Iﬂ kg, 0 ver,Ro LNLE angQ§§;looseR%-= Ry ate
specificity a y clgggf; E[‘hgi menbr g oroteA&§4unrelated APP and
Not ch. TheHgN'sett et ase GREEE @bsdN utel y requLLed>foerﬁ producti on

of Ab peptides. 74§ s has been shown bot enetic neans,;y?i.,lgglation
of the presenilin genes and by | ow nol ecdl ar¥ei ght inhi bitdry conpounds.
Since according to the amyl oid hypothesis for AD the production and
deposition of Ab is_ the ultimate cause for the disease, it is thought that

sel ective aRa~pGrent inhiMCEOss of gy Brretase will be useful for the
preventi omp and egat ment RHi(OAB), An al\t er @ e node of treatnent is the
nodul ati on Of the g-secreR'&@e acti vy VoI results in a selective
reduction ofOt hei@42 production. ThNsowi |l lispesult in an increase of
shorter Ab isoforns, such as Ab38, 37 or others, which have reduced

capability for aggregation and plaque formation, and hence | ess neurotoxic.
Compounds whi ch show this effect on nodul ating g-secretase activity include
certain nongiteroi dal anti-inflanmat org drugs ) NSAI Ds) and rel ated

anal ogues (\Weg et al. Najyur e, 414 (200 P12-16). Thus, the conpounds of
this i nventHign~wA | be useful.for thesireaprent or prevention of a di sease
associ at ed th the deposition of b loid in the brain, in particular

Al zhei ner' s @i ses@e, and ot her di seass® suctbcas cer ebral anyl oi d

angi opat hy, hereditary cerebral henorrhage w th anyl oi dosis, Dutch-type
(HCHWA- D) , nylti-infarct denentia, denentia pugilistica and Down syndrone.
Nurmer ous do®twrents -Mescribe the currenkikpewl edge on g-secretase

nodul at i on arrpl e (Ve(2$MeNM%i ng pul| i chtions: Mrihara et al, J .

Neur ocherf2N~g 002) 168YO8P3Yant zenSet~"al# J. Neur osci ence, 22 (2002)

226- 54 Takah-shi1§§ al, J . Biol. m!

=z

N 2?&@(2003) 18644-70
RZ
2 X
/i;(j/x 1. Brederic R’
L) \
R 2. R'C(N)NH2 NI \
O 16e Y 15e
Rl

For R? = CN an alternative method of producing bromides 15f (X = Br, see scheme 8) useful to
this invention is by a nucleophilic substitution at room temperature or elevated temperature (e.g

5 reflux or under pressure using a microwave oven) under neutral conditions or in the presence of
a base (like e.g. potassium carbonate), neat or in a polar solvent (like e.g. THF or DMSO etc.) of
5-bromo-2-fluoro-benzonitrile with compounds R'H, (like 4-methyl-imidazole, see
US20060004013, Exp. 9).

10



Beher et al, J . Biol. Chem 279 (2004) 43419-26 Lleo et al, Nature Med. 10
(2004) 1065-6 Kukar et al, Nature Med. 11 (2005) 545-50 Perretto et al, J .
Med. CherwO04810(@20%) 5705-20 Clarke et al, J . Biol. ChecT/EP8d@9(02Q90)
31279-89 Stock et al, Bioorg. Med. Chem Lett. 16 (2006) 2219-2223 Narl awar
et al, J . Med. Chem 49 (2006) 7588-924-The followi ng definitions for
conpounds of fornmula | are used:-AAs used herein, the group denotes the
foll owi ng 5- menbered het eroaryl gr oups. A used herein, the term"I| ower

al kyl" denotes a saturated straight- anched-chai n group contai ni ng
from1l 4@ 7 carqon atoms, forNﬁxa IeBrnethyI, et hyl, propyl, isopropyl
nbutyl, 1= , 2-buRH, t-bu d"the like. Preferred al kyl groups are
groups w - 4 carbon at ons, sed herein, the term"l ower al koxy"
denotes fa group wherein the aRkyl tesidue is as defined above and which is
attached vi#fan oxygen atom As utéd herein, the term"| ower alkyl
substituted by hal ogen" denotes an al kyl group as defined above, wherein at
| east one hydrogen atomis replaced by hal ogen, for exanple CF3, CHF2,
CH2F, CH2CF3, CH2CH2CF3, CF2CHF2, CH2CF2CF3 and the like. As used herein,
the term"lower alkyl subgtjtuted by hydroxy" denotes an al kyl group as
defi ned above, wherein at 1éq/ yvane hydrogen atomis replaced by hydroxy.
The term "hal ogen" denotes chkgfing,, i odine, fluorine and brom ne. The term
" cycl odVRES OegnetabOraUERt ur at ed al kylS. iy can (s used asptaEng Bt lsar thehe

t er mg " grdga¥io@lof Shhp SRR QT & ntv@l pﬁ@fw rePhiRH Rs dORELANA thy folléRahd §cdhb@ds by
one or two R " defined for RL is selected fromthe group consisting

of Espesci al | referred grou or .Rlis The term" r maceutical | .
coept bt aostid o gt nt RS seine ol i be il Hrianaui & Senptoragion
aci ds, ofa6lr as whithdodimhl bydrideac DAMF and sibscqentds kgatidruwith REIRT, Quiepspdndy & ¢
acid, Ggitric I fQryi L j I | CoaCl 11C . acl
Succ nien g6 G O B 5 RE A, MR G SomifBlih o7 Elihe R R B |
and t hd8hiukiag gendraityt hrerwrepriooetiunesn e gofatalyiec hydreganatoon wrthe pisveice obagatalyds of
formul audht & palladium on carbon or, by metal reduction e.g. with stannous chloride in HCI or, by

hydrazine in the presence of palladium on carbon.

Scheme 9

Z. Z.
HZN\(/ II\I/H Q_L_R3 HZN\(/ II\I/L\R?’
V=W V=W

 —

20 18a

red uctionT

3

Z\ Z\
OZN\(/ IN,H Q-L-R3 OZN\(/ IN,L\R
V=W

—_—
V=W

1 19

V, W, Z represent C or N, L represents —(CR*),-, n is 1, 2 or 3 and Q represents a leaving group,

15 The starting materials 20, 21 are either commercially available or readily prepared by methods
known to one skilled in the art of organic synthesis. Examples for 20 are, but not limited to, 1H-
[1,2,4]triazol-3-ylamine and 1H-pyrazol-3-ylamine. Examples for 21 are, but not limited to, 4-
nitro-1H-pyrazole and 4-nitro-2H-[1,2,3]triazole.

Aminotriazoles 18b (see scheme 10) can e.g. be prepared according to M. Ruccia et al. J.Het.
20 Chem. 1971, 8, 137-139 from formimidic acid ethyl ester by heating with anilines 22 which



wherein RL is a five or six nenbered heteroaryl group, optionally
substituted by one or two R, selected fromR is lower alkyl; R2 is

hydr ogen,wbaesvosaiokyl , | ower al koxy, hydroxy, hal ogen oPCEERa@9/08449T N, C,
Oor S; Vis N CR), Oor S Wis N, C(R'), O or S; Yis Nor C wth
the proviso that only one of Z, V or Whay be Oor S; R ' is hydrogen,

| oner al kyl, lower al kyl substituted by hal ogen or hydroxy, or is C(O O R4,

;n Id S | ‘S (C%E%r (%)r%l,ﬁl’a(l)l% %e@t N%he q%rafila%:\lg )[A\lg%?g\%e%m1§4 k‘n%% 16%3_é %{%‘ﬁlé g%?\fa%rﬁ 8? P{/ef er ent

subst i tbatl@d’l Elsoucrﬂeencmowdﬁ@ﬂ or is cycloalkyl:R " is hal ogen, cyano,

| oner al kyl, |ower al kyl substituted by hal ogen or hydroxy, or is |ower
al koxy Alferﬂla?tlv@( &Wazdled BRbL ca@b@ﬁreﬁare@ﬁoﬁhﬁﬁﬂﬁfoeﬂtl @p«[lléz)élea,%tylhéstl@%cwh |
ormul a

addi tion s.’'th The foll ovm ounds . are encomnmpassé

- A an&uﬁiﬁ %ﬂ@ﬁé&ﬁgéﬁngﬁﬁ’éﬁﬁeﬂﬁﬂ iast ke PW@%“H%WBHOSP%@S@%WH@ of formila
I l—ﬁds MertﬁnaiteBiLcmuchaﬂbSndtevmh @dﬁpyf (1) BAides inhydliitaple Bolvicomikle laMlsyjl DMEWelr "
al koxy o] hoal KY
2ubet TR el Be AT S e S ER Toopd e BHR . WPZ0d s, iR
-C(ONR 4- or -C(ONR 4CHZ- R4 may be the sane or different and is

hydrogen or lower alkyl; R is |ower Sghdad 10 phenyl, optionally substituted
by one or nore R" or i s cycl oal kyl ;

Q\( HZN\R3 R N R
N N N
NH. HC(OEY) N 22 Ph O N
O-N O-N 0
X-R3 /

N N 3
HZN\(/ ‘NfH H_N z -R
24 2S¢ N
=/ . =/
18b

L represents bond, R” represents aryl or heteroaryl, X represents halogen (preferably Br, )

10 Aminopyrazoles 18c (see scheme 11) are either commercially available or can e.g. be prepared
from suitable hydrazines 25 by cyclization with acrylonitrile in the presence of a base such as
sodium ethoxide in ethanol and subsequent oxidation of the dihydropyrazole 26 with e.g.
manganese dioxide in dichloromethane or with dichloro-5,6-dicyano-p-benzoquinone (DDQ) in
dioxane as e.g. described in WO200754480 Al, Exp.3A and B. Hydrazines 25 are either

15 commercially available or readily prepared by methods known to one skilled in the art of organic
synthesis such as diazotation of suitable anilines followed by reduction of the diazonium
compound to the aryl hydrazine by e.g. sodium sulfite.

Scheme 11

H,N, L + Nz NaOEt H,N /L OX|dat|on H,N /L
- N R® N R®
N™"Nge o — \(_/ \/_/

20 L represents bond, R’ represents aryl or heteroaryl

Aminopyrazoles 18d (see scheme 12) are either commercially available or can e.g. be prepared
by coupling of suitable boronic acids (or boronic esters) 27 with pyrazole in the presence of
copper (IT) acetate and pyridine in methylene chloride as e.g. described in US200434008, Exp
1.1. The pyrazole 28 can then be nitrated with e.g. nitric acid and acetric anhydride or with nitric

25 acid and sulphuric acid. Reduction of the nitro group using generally known procedures, ¢.g.



R " is hal ogen, cyano, lower alkyl, lower alkyl substituted by hal ogen or
hydroxy, or is |ower alkoxy or is CCOOR4;, nis 1, 2 or 3; or

phar macewpDcaldos2met i ve acid addition salts thereof. Comrpdmrd®oobssbor mul a
l-Al 1 wherein RL isR is lower alkyl; R>2 is hydrogen, |ower alkyl, |ower
al koxy, hydroxy, hal ogen or cyano; R -264is hydrogen, |ower alkyl, |ower

al kyl substituted by hal ogen or hydroxy, or is CCOOR4; L is -(CR4 2)n-,
-C(ON S rogen
or 1 ouid et S MR e el o 1R o BBl 68 BAinS B o e
nor e Rredv@tlons gcwih@&ihk@/tls chmrldeuus Ipogades a@}lmm'ramdﬁ&éﬁ_al kyl , Iower al kyl
substituted by hal ogen or hydroxy, or is |lower al koxy or is C(O)OR4; nis
1, 2 or 3; or pharnaceutically acti¥ghgfgd fh addition salts thereof.
Conpounds of formula |-A2 wherein RI Ts R is |ower alkyl; R2 is hydrogen,

| ower al , lower al koxy hylt_jr oxy, hal ogen,or ano; L is -(CR4 2)n-,

- C( O NRE- BH (Oki‘(z@)) NRICH2 & R4 Ry He nitrilions e~ (Gr Nd’LN@rent and is hydrogen
or | ower— kyl ; R37Zis | oweN al kyl, PHEHSON  opt ally substituted by one or
nmore R" or is cycloal kyl;2gR " is halogen, cyangd | ower alkyl, |ower alkyl

substituted by hal ogen or hydroxy, or is lower alkoxy or is CCOOR4; nis

1 25 or. re?&}&gg@t{cfrﬁ@?éi}r%s%ﬁtlsla}’yl%?th'et\é%a?ﬁ' d addition salts thereof. Conpounds
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Amines of general formula R™ 18, may also be prepared by construction of the

central ring as described in the following schemes:

5-substituted 2-aminooxazoles 18¢ (see Scheme 13) can be prepared for example from aldehydes
29 by an a-bromination ¢.g. with bromine in dichloromethane or with tetrabutylammonium
10  tribromide in acetonitrile. The a-bromoaldehydes 30 can then be condensed with urea by heating

in a suitable solvent like DMF or ethanol.

Scheme 13

O

Bromlnatlon
Oh/_l_\R3 J_L

29

N\(O

l\\l\/>_ L\R3
18e

L represents (CR*),- and nis 1, 2 or 3.

15 3-Amino-1,2,4-oxadiazoles 18k (see Scheme 14) can be prepared e.g. according to M.J.
Dimsdale, J. Het. Chem. 1981, 18, 37-41. Preparation of an acylcyanamide 41 from an acid
chloride 40 and cyanamide is followed by ring closure to oxadiazole 18k with hydroxylamine in

the presence of pyridine.

Scheme 14
o) N=—N NH,OH
L T
>\— ~ H.NCN L pyridine \(
cl R® 27 o>_ SR L N- o>_ R’
20 40 4 18k

L represents —(CR*),- or a bond



wherein RL is a R is lower alkyl; R2 is hydrogen, |ower alkyl, |ower
al koxy, hydroxy, hal ogen or cyano; R' is hydrogen, |ower alkyl, |ower alkyl
subst i t utwo 2by/dsaisegen or hydroxy, or is C(O O R4; L isPCTERI0)N6H497
-C(ONR4- or -C(ONRACH2-; R4 may be the sane or different and i s hydrogen
or lower alkyl; R3 is |lower alkyl, pheRYd, optionally substituted by one or

nore R" or is cycloalkyl; R"™ is hal ogen, cyano, |ower alkyl, |ower alkyl
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substituted by one or nore R" or i cloalkyl; R " is hal ogen, cyano,
Iowei al kyl, | ower al kyl substitut eg—@%nﬁﬁgfogen or hydroxy, or is |ower

al koxy or is CCOOR4; nis 1, or pharmaceutically active acid
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al kyl ; N= O / L\RS —_— \O(|\1>_L\R3
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5-Amino-[1,2,4]thiadiazoles 180 (see Schemel6) can e.g. be prepared from suitable amidines 49
which are either commercially available or readily prepared by methods known to one skilled in
the art of organic synthesis, e.g. treatment of suitable nitriles 42 with ammonium chloride and

10 trimethylaluminium in toluene. Amidines 49 can be cyclized with perchloromethyl mercaptane
and sodium hydroxide to provide the chlorothiadiazol 50 which can be converted to the amine
with e.g. ammonia in ethanol or isopropanol. Alternatively thiadiazoles 180 can be prepared
from suitable amides 51 which can be converted to the chloroamidines 52 by treatment with
diemethyl sulphate, ammoinium chloride and sodium hypochlorite as described ¢.g. EP1201661

15 Al, ref.exp. 24. Cyclization with potassium thiocyanate then provides aminothiadiazoles 18o.

Scheme 16

R 2 R
42 49 50
NH,
1. MeOSO3Me
o 2. NH4Cl CIN
- 3. NaOClI L KSCN \\/ L
HN N T HN % —  S=N
2 R 2 R R
51 52 180

L represents —(CR*),- or a bond

Halides of general formula 15 (X preferably equals Br or Cl, more preferably Br), and amines of
20  general formula 18 can be coupled to provide compounds of general formula I (see Scheme 17).

This reaction can e.g. be accomplished in the presence of a metal (for example Cu or Pd). A

method for the coupling of heteroaryl amines with aryl halides is e.g. described by J.P. Schulte et



i s hydrogen, |ower alkyl, |Iower alkoxy, hydroxy, halogen or cyano; R' is
hydr ogen, |ower al kyl, |ower alkyl substituted by hal ogen or hydroxy, or is
C(O O R4, WD 200/05¢@RA 2)n-, -C(ONR4- or -C(O NRACH2-; ReCwEP2099/064307 same or
different and is hydrogen or lower alkyl; R3 is |ower alkyl, phenyl,
optionally substituted by one or nore-B" or is cycloalkyl; R " is hal ogen,
cyano, |ower alkyl, |lower alkyl substituted by hal ogen or hydroxy, or is
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| ower &m%vnewﬂgﬂY%thdrogen Iomer al kyl, I ower al koxy, hydroxy, hal ogen or

cyano; R' is hydrogen, |ower alkyl, |lower alkyl substituted by hal ogen or
hydroxy, or is CCOOR4; Lis -(CR4 2)n-, -C(ONR4- or -C(O NRACH2-; R4 may
be the sane or different and is hyd | ower alkyl; R is |ower alkyl,
phenyl, optionally substituted by one or nore R" or is cycloalkyl; R" is
hal ogen, cyano, Iower alkyl, |ower alkyl substituted by hal ogen or hydroxy,
or is IR

al kKoxy or is C»C>R4 nis 1, 2 qp 3; harjraceutical |l y
N -d|t|oﬁb§ th&e f Cbnpoundg SyAT wher ein Rl
is R 15X R2J§%,hydRogen——+fwwﬁ al kyl sk oxy ,R°hydr oxy,
halogeﬂ?or cyano L |s -(CR4 2)n- -C(O NR4- i~ ) NR4 - |

15
Alternatively, anilines of general formula 2 and halides of general formula 53 can be coupled to

5 provide compounds of general formula I (see Scheme18). This reaction can e.g. be accomplished
using generally known procedures, e.g. displacement reactions under catalytic conditions (like

¢.g. palladium(0) or copper(Il) catalysis) or under thermal conditions or under basic conditions.

Scheme 18
H
R NH, X Z\Y’L\ R N Z‘Y—L
o (O O e
R1 R1 V_
2 53 |

Compounds of general formula I can also be prepared starting from anilines 2 comprising the

construction of the heteroaryl moiety (see Scheme19).

Scheme 19
2 2 H 15
R NH. see schemes 27-43 R ANz
2 for examples D/ \(Q\I/Y \R3
1 — R V=
R —_— |

2

Example methods for these heteroaryl syntheses and methods for the preparation of useful

intermediates are described in the following schemes.

20  Synthesis of intermediates 54 to 58 (see Scheme 20) can be accomplished using generally known

procedures. Phenyl cyanamides 54 can e.g. be prepared by reaction of suitable anilines 2 with



R4 may be the sanme or different and is hydrogen or lower alkyl; R3 is |ower
al kyl, phenyl, optionally substituted by one or nore R" or is cycloalkyl;
R " is hawvogem/osewano, |ower al kyl, |ower al kyl substit ecedrdyooloedsoyen or
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Oxazoles I-A6 (L = —(CR*,),-, see Scheme 21) can e.g. be prepared by condensation of ureas 56

with suitable a-bromoaldehydes 30 by heating in a suitable solvent.

Scheme 21

2 2 H
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Conpounds of fornula I-A10 wherein RL is R is lower alkyl; R2 is hydrogen,
| oner al kyl, |ower al koxy, hydroxy, hal ogen or cyano; L is -(CR4 2)n-,

- C( O NR4A-wOon0t0@ca9MRACH2- ; R4 may be the sane or differ @ect/ERpaiossdbydr ogen
or lower alkyl; Ris |lower alkyl, phenyl, optionally substituted by one or
more R" or is cycloalkyl; R" is hal egen, cyano, |ower alkyl, |ower alKkyl
substituted by hal ogen or hydroxy, or is lower alkoxy or is C(OOR4; nis

1, 2 o h eutically active acid addition salts thereof. A
further e%egéptp @ %f‘ ‘the invention is the use of conpounds of fornula

whereinRl is a five or six nenbered heteroaryl group, optionally
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Transformations, A Guide to Functional Group Preparations” R.C. Larock, VCH Publishers.

Scheme 22
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L represents bond

Synthesis of oxazoles I-A6 (see Scheme 23) can be accomplished ¢.g. by condensation of
suitable a-bromo carbonyl compounds 33 (for synthesis see description of scheme 22) with
suitable ureas 56 by heating in a solvent like DMF or ethanol. The reaction can also be carried

15 out under microwave irradiation in the presence of aluminium oxide in dichloromethane (for L =
bond) as described in M. Kidwai et al. Chemical Papers 2000, 54(4), 231-4.

Scheme 23
2 H 2
R N._NH, o) R NN
T e — s
R O Br R R O R
56 33 I-A6

L represents bond

20 Oxadiazoles I-A8 (L = bond, see Scheme 24) can e.g. be prepared from suitable
acylisothiocyanates 64 and anilines 2 (as e.g. described by T.G.M. Dhar et al. Bioorg. Med.
Chem. Lett. 2002, 12, 3125-8). Acylisothiocyanates 64 can ¢.g. be obtained from the
corresponding acids via conversion to their acid chlorides with e.g. oxalyl chloride and reaction
with e.g. sodium thiocyanate. Thioureas 65 can be methylated with Mel and NaOH to yield the



R3 is lower alkyl, aryl, a five or six menbered heteroaryl group,

cycl oal kyl or heterocycl oal kyl, optionally substituted by one or nore R";
R " is hawvogeryoshywdr oxy, cyano, N(R4)2, |ower alkyl, | orer/ERéogloca497
substituted by hal ogen, hydroxy or amno, or is |lower alkoxy or is |ower
al koxy substituted by halogen, or is GCBO R4, C(ON(R4)2, S(O 2N(R4)2, or
CCOOR4; n |s 1, 2 or 3; or pharmaceutlcally active acid addition salts
for th r
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Further object€ of the inver4on are” a forms of gotically pure
enantiomers, racemates or diastereomeric m xtures conmpounds of fornula
I . Prq{zerred ttonpounds of fornula | are conpounds, wherein Rlis and R is
met hyl . £ an eferred are conpounds fromthis group, wherein L is
-C(R 4)@-—~a#d RY-Ds thenyI optionally substituted by R* ' . Such conpounds
re 5-[ 1-(4-chloro-benkgd)- | H[

, 4] triazol -3-yl am no] - 2- (4- et hyl -i m dazol - 1-yl)-benzonitrile 5-]
 chl Rprs&rdByld - | H[ 1,2, 4]triazol -3-ylam no]-2-(4-nethyl-im dazol -
I) benzonltrlle 5-1 1-(2- chI or o- benzyl) | H [
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| ) - becidomintettiyll @xazoles 44 (for example heating in ethanol or with DBU in DMSO) as e.g.

(5-b z 4 t
v - ergbs ey SLBHE ARl KRBl Sa0 K A E ot 4 o
1 1 yl(Vitbdnz of iR b)at et bond) can e.g. be prepared from hydroxyarm 1nes 4 as descrlbed i

10 scheme 20 or from hydroxy guanidines (L = NR* ) by treatment with trichloroacetic anhydride in

THEF as described by J.W. Tilley et al. Helv. Chim. Acta 1980, 63, 832-840.

Scheme 25

15 L represents -(CR*,),- or a bond.

Thiadiazoles I-A7 (see Scheme 26) can e.g. be prepared as described by Y.-J. Wu et al. Tet. Lett.
2008, 49, 2869-71 by reaction of isothiocyanates 55 with suitable amidines 49 (L = —(CR42)H- or
a bond) in the presence of diisopropylethylamine in DMF to give thioureas 70. These cyclize
upon treatment with diisopropyl azodicarboxylate (DIAD) to yield thiadiazoles I-A7.

20



2-(4-nethyl-imdazo 1- 1-yl)-5 -[1-(1-phenyl-ethyl)- IH[1 ,2 4]triazo
1-3-yl am no] - benzonitrile 5-[ 1-(4-fluoro-benzyl)-

| H pyr azovo2ey/@eino] - 2- (4- et hyl -i m dazol - PCT/EP2009/064497
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(3 chl or o- benzyl) - Scheme 27
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15 L represents -(CR*;),- or a bond

Synthesis of esters 75 are described in the following schemes.

2-Amino-4-oxazolecarboxylic acid 84 (see scheme 28) is commercially available. It can be

esterified and the product 85 can be coupled under palladium(0) catalysis with suitable aryl

halides 15 (e.g. aryl bromides) to yield esters 75¢. Alternatively the 2-chloro-oxazole derivative
20 86 (W02007131953) can be coupled under basic conditions (e.g. with sodium hydride) with an

aniline 2.

Compounds 75f may be prepared from the corresponding ureas 56 through condensation with

ethyl bromopyruvate (W02007141538).

25



2-[5-[ 3- et hoxy- 4- (4- nmet hyl -i m dazol -| -yl ) -phenyl am no] -2-(3,4,5-trifluoro-
benzyl) - 2Hpyrazol - 3-yl]-propan-2-ol [1-(4-chloro-benzyl)- | H]

1, 2, 4] t rivi@abr0@5919p - [ 3- met hoxy- 4- (4- et hyl -i m dazol - 1- pCyrAphe@apbq497 am ne

[ 3- met hoxy- 4- (4- et hyl -i m dazol - 1-yl)-phenyl]-[ 1-(4-nethyl-benzyl)- IH[1
,2,4]triazol -3-yl]-anmme [ 3-nmethoxy-4- (-d31ret hyl -i m dazol - 1-yl)-phenyl]-]
1-(3-trifluoronethyl-benzyl)- IH[1 ,2,4]triazol- 3-yl]-am ne or

[ 3- met hoxy- 4- (4-net hyl -i m dazol - 1-yl)- yl]-[ 1-(1 -phenyl-ethyl)- IH[1
,2,4]triazol-3-yl]- am ne. Further élcfl)é%—n%;g]ed are conpounds fromthis group
for the above described use, wherein L ks a bopd and R3 is phenyl

optionally substituted by R’ , for exanpg 5-[

1-(2,4-dich|orﬂ-pgen )-5-rrethy|-ol [ 1Rr1 e . i 0

"2, 4]triazol - 35 \azrfg' ] - 2- (4- hetdRyph ot dazob- 1 Wue
2-(4-nethy|-im§g/l- 1-y|)-5-(r§1 /-phcg;lyl- TH[1 ﬁ\;ri ©
,2,4]triazol -3-yl @ni no)-benzonitgil e 2-(4-nethyl?Mimdazel - 1-yl)-5-]
1-(2-trifluoronethyl-phenyl)- IH[ 1,2,4]triazol-3-ylamno]- benzonitrile
5-[1-(4-chloro-phenyl)-IHT]I,2,4]triazol -3-yl am no] - 2- (4- net byl -i m dazol -1 -

yl)-benzonitrile 0 R2 N R2 N\(Z:z)( _
5-[1-(2-chl or o- ghegyb)~ H—[T,Z,azol -3— am no -(41§l t h{l -i mi dazol -1 -
yl)-benzonitrile oNn-{I-(2, 4-di gtil 0f 0- phenyl ) - 5- R - ITH [1,2,4]
triazol-3-yl]- [3-med hoxy-4-(4-nethyl-imdazol- 1- yl) 7zephenyl] -am ne. The
present conpounds of formula |I and their pharmaceutically acceptable salts
can be prepared by nethods known in the ary, for exanple, bygprocesses
descri bed bel ow, which progesses ;q:onmriBé anPeaot i A.ch und of fornula
wi th a conmpound of formula tco?h%ound of d ormul erein XO s hal ogen
and the further groups haveithé medni ng as dJdescCIri above and,if desired,
converting the conpounds obtaied i nto pharmaceuti cal |l ystacceptable acid
addition salts; or

Amino oxadiazole 88 (Prabhakar et al. Tetrahedron 1992, 48, 6335; prepared by reaction of
bromo cyan with H;N(NOH)CCO;Et) can be coupled in the same way as described above with
5 halides 15 to yield esters 75m (see scheme 29).

Oxadiazoles 75k may be prepared from the corresponding anilines 2 by formation of the
cyanamide through coupling with bromo cyan, reaction with hydroxyl amine and subsequent
cylization of the hydroxyguanidine 89 with ethyl oxalate or stepwise by reaction with mono
methyl ester of oxalyl chloride and condensation in the presence of a base under heating

10 (WO02008064474).

Scheme 29
o)
o) o)
N Br-CN N /N7/L( E! R2 N N7/1(
P//LOEt \g_,ﬁ OFt D/ ~ T omt
-— O_
R1
88 75m
—0 o0 o)
H H
1.BrCN N
R2 NH, NH,OH R2 NWI/NHZ oHo— R2 N~ \7/1(0/
> N. heat, base N-O
R1 R1 OH - . R1

2 89 75k



b) reacting a conpound of fornula with a conpound of formula x z. Td-w 53
to a conmpound of fornula wherein X is hal ogen and the further groups have
t he neaniwg@ 2an/ide®eri bed above, and, if desired convert iPag/EPR@IOOAPDUNIS
obtained into pharmaceutically acceptable acid addition salts; The
preparati on of conpounds of formula | -34- the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the
conpourths t&dyl H&revatiny eothargaah& & hshicihal CHeeni§te) (2008191 ahe3es-55TNecag k! | s
required for carrying. out the reaction and purification of the resultlng
pr oductr&ackidevidnaumcanbilen@aBingk2) sigr prer H@r@ﬁ conﬁ*ﬁ@ﬂ% absider pelfpdama(Q

i ndi ce t
L S s e o

det ai | frdrﬂn&lemnﬁma@@liEBM?foodetIEnlreacwd voieh araanyf bmhual@dSbmdbmlltaémho(d)s g| ven

bel o t he et \Y; the. e | es or ous ods. .

Appr%lp wﬁé%y 15 t@a%f‘tt?@ﬂ gﬂ%ﬁﬁ@ oﬂger?aawefmgg Flﬁamhae@éﬁm@alcﬁg TeRye B’é"z‘%{[?‘%mknovm
to a p?fo?&fhe%'ﬁhhé égnla'ﬁvé b? (EP7470TB1efr61%%Hé !119{&11&9%'@\0990013)90995)@&1%5 ?&ck@ t he
one displayed in the schenes, however, depending on the starting materials

and t hevith arélénms @tunder heaatiog and/oyundaep@l@qummﬂb cofalyzed condiionstte gsved hmpioduct
freely altered. Starting materials are either comercially available or can
be prepated by nmet hods anal ogous to the nethods given bel ow, by nethods
described in the exanples, or by methods known in the art. Anilines of
general fornula 2, which can be use 2s sg rting materials for the
preparation of conmpounds of formul aﬂ%%—@e prepared as described in the
fol l owm ng schemes. Nucl eophilic substitution at roomtenperature or

el evated tenperature (e.g reflux or under pressure using a mcroyave oven)

under neutral conditions gr i the pr%sence of a bags_g (1 J ke pot assi um
carbonate), neat or in*agpytay-sol vent e e.g. ;@Dﬁ& fcoy of
substituted 4-nitro-phenylshalides 4 , a, Br R1 t h"conpounds R1H,

(like 4-methylimdazole) Hield nitro derizvatives 3 (see sclreme 1).
Alternatively, nitro derivatives 3 can be prepared from suitable precursors
5 (PC=-CHO -(COR, -(COOR or (CS)NH2 wth R = Iovver alkyb) by

appl yi ng standard reacti on sefQuences #&xQ haf or mat iron_gf sti tuent
R1. Nitro conmpounds 3 @an( gduced to I i nes—2 usf‘@e 9 known
procedures, e.g.
/ 91
Cl,CSCl NaNo,
/ Cu cat, HCI
0 H
Br. R2 X R2 NN
HZN%O/ NaZSCN HN\(, 7)( P D/ — D/ \g_,{l o~
NH R1 R1
10 92 93 15 750

The oxadiazoles 75p can be prepared from the hydrazones 95 by oxidative cyclization with
bromine (Werber, G. et. al J. Heterocycl.Chem., (1977) 14, 1385).

Scheme 31
Br,, NaOAc O
R2 NH R2 NN o AcOH R2 N ©
~
J— YOS A o
0 0O N—N
R1 R1 R1
2 95 75p

15  Certain compounds of general formula I can be prepared from the corresponding methyl or ethyl

esters 75 (see scheme 32). Esters 75 can be converted to their carboxylic acids 76 by hydrolysis



hydr ogenation in the presence of a catalyst (like e.g. 10% pal | adi um on
carbon) in a solvent (like e.g. ethanol or ethyl acetate) or, by using a
met al (| iwe 2e10p52i9p0n) or a netal salt (like e.g. stannea3/Ephéoonsde) in a
pol ar solvent (like e.g. acetic acid or tetrahydrofuran). Alternatively,
anilines 2 can be prepared by introdueBhg a substituent RL into N protected
aniline derivatives 6 (PG = protecting group) using generally known

pr ocedtd gs\gltﬁprgt G 8‘1%%3%? ?;Qt%?&ﬁ &ﬁa&bgbdﬁld tS?ﬁe"ﬁJ a)@id ghl&‘?&g 7t7|(88 Eéthl ke

e.g. pa or copper ySI'S
Npr ot edkienylshidrides Fstars mhe\mgpa?e bse@getéqﬁs%mﬁcaaﬁ@ fr9 Lhémstey f@ﬂf@élmlng

of f t heyoh 98 QGihisNHatdé ABhoIPRALIE AmRRE of PR I wWHdIL eXJOPNES chesliskpfBd Rl
or - DOFGR AT BORAE I 260y et e el pean e WAf Seiigte arioey R-NgF
- (CQ) Oe.g. m(thSpisbhce Rfco@hh@v;@asntﬁlﬂk@/d:DHet EDQY yE bt Iamtiomﬁsmkiichﬁ)ridheﬂ
cor r oo g P 205, “REabEr e TRHARC) PRRLEM P Toh 4o
subseq uebﬂtltldyfd: by hadnoayb dao b Ipecpercaldiam obtersFA. by‘lﬁewtommth @g lithenedldeimpde 5 b
W th T\?@Ml&‘e (R'esu HF%’HMI gug}g ¥3Qi; %enyl el dst he oxazol e 3b. Ketones 5c can

be converted I nto” substi oxazol es 3c upon treatnent with iodobenzene
di acetate, trifluoronethanesulfonic acid and nitriles. Thiadiazoles 3d can
be prepared fromthioam des 5d in thkgygresence of N, N-di net hyl acet am de

di met hyl acetal and hydroxyl -am ne-Osulfonic acid. Pyrimdines 3e can be
pr epar ed by bw I d| n up the pyr| m d| n% ring gor exanple by reacting the

4-nitr @i derV V ER? h@&/&tho es} er<de LyeALi ke
e.g. theer ec ent) and s pquent cétdensat i oWn am i ne
deri vatR'veq{ R CI}) NH2) to yiel R'the’nit® derivative 8¢ ~Reducti on of nitro

derivatives 3 provides the respective anilines 2 Scheme 2 reduction TosMC
reduction reduction I\/EZ r edaet i on rRédetlk}nHR/Qs lover al kyl .
1

—_—

R
O

H
R3-NH 2
76or 77  Zm RD/N\HG’I/[LNHR3
R’ I (L =C(O)NH)

1. LIAIH, or ) H R} r*

L] _— Het
2. HX }
R

10
het is

o

V\W

The compounds were investigated in accordance with the test given hereinafter.
15 Description of y-secretase assay

Cellular y-secretase assay

Human neuroglioma H4 cells overexpressing human APP were plated at 30,000
cells/well/200 ul in 96-well plates in IMDM media containing 10% FCS, 0.2 mg/l Hygromycin
B and incubated for 2h at 37 °C, 5% CO, prior to adding test compounds.
20 Compounds for testing were dissolved in 100% Me,SO yielding in a 10 mM stock
solution. Typically 12 ul of these solutions were further diluted in 1000 pl of IMDM media (w/o



Heterocyclic anilines |ike the pyridine 2f or pyrimdine derivative 2g (see
schene 3) nmaybe prepared by Suzuki coupling of the correspondi ng pyridine
respect i webypopyoserpdi ne hal i de wit ht he correspondi ng aniPCrEP2monendt aci d
respectively ester or by Suzuki coupling of the correspondi ng heterocyclic
boronic acid or ester (like e.g. the pBfracol ester) with the 4-halonitro-
benzene derivative and subsequent reduction to the aniline or directly with
the 4- Wﬂ)a&lﬂsbqu%nt Arl )dhluﬁ@ﬂisoghlve aa@l plsntadide esperss cusedl @Buisdfanth digutivatvedsi al s
are either comrer y avail abl e or read|IY prepared by net hods known to

one skidffledtojthe @q%lé ﬂa% wrll RiptgR A RPrey iRt heditie s sEg %i‘%nqler @&y Aahicfgengene

| f
Cpat ) SRl 8k ppiAfiodfs SMabori Gl DRERIRIM G RIEb 0 s DS e e ©
i odi ne), R Afeerliowbatiad foyD2 ars ah.ysarocge% ¢, énqnymparmtammsmemfbnmmme _
By BB Y P AR AR P ELEE ST Rle SHGHE BRKP! 1 70
2-(2- rrqtrﬂmqr pH-7M, %bﬁMW'l )0.5%: Bls& 15/:, WE@N%S was L&dea,tahiél@eqﬁtf@n&b@m) Wi th

a heteroar hal i'de (Iike e.qg. hyl - 4- i odo-| H pyrazol e) under
pal | ad ithmddllt)om&i lé)IOyd io§ detncttdmempbe@em@emﬂatad Badd 5i0n0G36| L' mbin sl tanffemedi um

oer P R S it BT et CtS fipeBOST P Ry i o

schene caatem?ﬁetw&@ag @hrfal ML ®. 1OBhEEDPREIHciRaltafeSot By atRabhadi un( O
(like e.g Iadlun1tetrak|sphos hi ne) catal yzed Heckreaction wth an

al kid é@mmrﬂtvm eadoreriidding the asgay ma@he/%q@meﬁbmsewem ingubatedon pishakepfog 3 hrs at
pot as si H%%&gﬁ ?Ilt%)e eintia fﬁlaﬂ? Ir@ard 13 ?lllevlgfakfer(lg MléeAfa er Mcﬁ%&ﬁ%ﬁbﬁ@% hﬁg&@%&%)

under inamc i's hali
(Iike éngruchioBnBi®/coik). i odi ne, R is | owner aIkyI Hal i des of general fornula
(X preferably equal s Br or ., hore preferably Br) can be used

as “starting r?ét%tmofilcgmpwndtsW@Srw%tafeéitbyOanceélfVlélamydaﬁ% t@rcorrwpﬁmi Heptefay be
prepar %glléésugi%l%lbﬁﬁl%éicrhsuﬁcfeﬁﬁ" Qr"%‘ﬁél%?gg Pr&% Sicortn gfﬂ o fif4l table

substituents can“be subj ect dlazot ion redaction in the
pr ekencanofacancapipsioptioas. Briwdlyl eéersomped oftiDcheefircnitidesptmetadieli dedctival | des

(se E reagent s r preparation of des Br)
ar e e g: Ai%% t%ﬁll H}h{ %/ggg lblgﬂ:g]waﬁ fi@c{&ﬁttgﬁle cpe?ls an(i 1ncubate(P f rmn ag 357
5% CO,. Optical density was then recorded at 490 nm.
ICso values for inhibition of AB42 secretion were calculated by nonlinear regression fit analysis

using XLfit 4.0 software (IDBS).

20 The preferred compounds show a ICs¢< 1.0 (uM). In the list below are described the data
to the inhibition of AP42 secretion:
Example No. ECso Ap42 Example No. ECso Ap42

(uM) (uM)
3 0.100 29 0.097
7 0.220 30 0.130
9 0.619 32 0.580
10 0.790 36 0.090
11 0.513 39 0.150
12 0.410 40 0.170
14 0.245 42 0.500
15 0.572 43 0.250
16 0.185 45 0.290
17 0.099 46 0.500




and copper(ll)bromde in acetonitrile. Alternatively sodiumnitrite in

aqueous HBr solution in the presence of sodium brom de, copper brom de or
copper suwphatoasemn be used. Anal ogously the chlorides PET(ER2609@b449Tan be
obt ai ned by enpl oying the correspondi ng chl oride sources (copper chloride,
HC etc). Scherme 6 diazotation, see schéne 7 hal ogenide for exanples X is

halide, PCis -NH2, -CHO, -(COR or -(CSNH2 with R = |ower alkyl
Alternatively, halides| L5 &gy be prepared fromja suiptiadpl e precursor 16 (PC
= -NH2, -CHO—- (CORlor -(CS)NH2 with R = lovwer alkyl) hy applying
standard reactidf sequences0-54% the formelSi on of| t he 0d98stit llent Rl (see
schene 7). rAnitisnes 16g cat 'g) converted '9||tu iliddL%iﬁ 15a(as descri bed
for exanple in 195021 1 AQGQExp 1.3-1.5) e.g. |by seguential fornylation

(with acetic anhkpdridel and goggni c dci d) apd al kyl ati gm4pw t h|chl or oacet one
in the presence of a base e g cesijum carbonate land potassiung odide in
DVF). Ring|clos@e of |nterhd¥ ate [17 cardlthen He acli4¥Ped by heating with
anmoni um acetat §4d.lld_ acetic o—neat—ot L?izll xytene: :étfz nes .6b can be
converted into substituted oxazol es 15b uUpon treat nmerit t h ijodobenzene

di acetate, [triflxyoronef hanggggd oni c| acid gnd nitjril eg g descri bed for
exanpl e i nL.\WW2006/ 40192 Al , Exp. 46. Treatnent of al dehyde 16¢c with TosM C

(tosyl net hyl isdéyani de) yi®0Us oxazol e Bdc. Thijadi aPA38s 15d can be
prepared from-t H}: oar-des—16¢ presence of TN-N—dizxet-hytacet am de

di met hyl acetal “and hydrox;(rg\ i ne- Osulféni c agid. 'f}zlﬁm' di nes 15e can be
prepared by buiTding up the pyrimdine ring for exanple by reacting the

acet ophenone derivative 16e with a ortho ester derivative (like e.g. the

Br eder ildk commgenis)of deranuda bawbihe pharewsadevg By penspiapicrsalinobihi dpmpowisiofat i ve
(R C( N NH2 ield rimdine 15e.. The.startin terj al are_either
Cormer s St BY e Tlinao 8 in WSR3 bh DR RE Bt or B P e
i n t he paitmaRtutidalpiRprafiyiy daa e 2dDetiasiRd dralBs MeCnMR fdrar o fRablets @ aud tablets,
alternative nethod of producing brom des 15f (X = Br, see schene 8) useful
to thi slragsoemerdondiseftgelaging gansalsprioiutions eradsionsqrsuspensipao rhhe adpeyvidtaties or
el evat t : r S USI N .60 0 ven)
inder - oA oas o Bo Efiedled ol OF M HETorR oSSR Har B UL o
form of injection solutions.

HE-N S =N
U1

The compounds of formula I can be processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or
10  derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as such
carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and
the like. Depending on the nature of the active substance no carriers are, however, usually
required in the case of soft gelatine capsules. Suitable carriers for the production of solutions and
15 syrups are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for
suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols
and the like.
The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
20 osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.
Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is a

process for their production, which comprises bringing one or more compounds of formula I



a base (like e.g. potassium carbonate), neat or in a polar solvent (like
e.g. THF or DVMSO etc.) of 5-bronp-2-fluoro-benzonitrile with conpounds R1H
(l1'i ke 4- meohglo/asemdazol e, see US20060004013, Exp. 9). SciremEP3002664495f

Am nes of general fornula 18, which can be used as starting materials for

t he preparation of conpounds of formul-a84 may be prepared as described in
the followi ng schenes. Heterocycles of forrmula 18a or 19 (see Schene 9) can
be pr eraaﬂ/edpﬁ&maeemﬁpﬂl;eaduptdm@ra@idmalattio@rsami and) ifdesizel, owé bhmsadithkn hydri de
in DM and subsequent al kylation with QL Q represents a | eaving group
(e.g. dheraggutically Ya&s«hleawstamymata@alenrqal @@@@Hﬁ%@hﬁ%mﬂ%%ﬁ Weh pfifced to
a”‘nesn%ﬁ@ﬂﬂ§éﬂﬂn§ﬁ§ﬂ£éﬁk ;jkpown procedures, e.g. catalytic hydrogenation
in the presence o catal yst such as pall adi um on carbon or, by netal
reducti on eIgacmﬁdﬂmsh@hnhumvmhhanManw&«ﬂﬁmmmbbyshyﬂmaﬂwne in the

pres of pal |l adi um on carbon 9 H2N 20 18a.re tion 2 1 19V
efg gl%fﬁreace}lt&@ﬁmw@pra@&r% %W&S@ﬁ&@e qontrg] of preyentipnt iBnegsey ?de%}%@em s
a Ieavumw()%@ml@@eé&w b ARr AR Rer20disde, are either commercially

avail able or readily prepared by methods known to one skilled in the art of
or gani c syntTﬁesipsageEﬂaNMye@thlo widolimrte andowill, b tourseribpeditot s, adllwsted to the

, 2, 4].t | | ,
but  notndit R Qadiing R A Eoa e 58 1 i S it SR ros! B afigs Hro
Am not rati@ll@éa%&aﬂﬁﬂoﬁﬁa%@uts@b? té@l)mﬁaﬂoogn% gpeb@apbﬁ@@drﬁﬁjoﬁqwlgghdﬂﬂ hanih
Ruccia et al. J.Het. Chem 19 , 137-139 fromform mdic acid ethyl

est &t Bybr ﬁéﬁlewﬁgewomma diouAeet @@avmﬂ@ﬁ&aajb/w@t@tégsadhﬁhg@ﬁﬁ nitheslpily desage
oxadi a h ri [ t; I
o oup. Therr st B B e i Bl A bl B ERHNE Bl i BRMARY
fron1S%a@kﬂﬁd&lwﬂmﬂﬂﬁgmaamkﬁﬁlbymhaa&ing with SU|tabIe halides X-R3 24 in
the presence of a base |ike potassi um phosphate, potassium carbonate or
cesium carbonate, with copper (1) iodide in a suitable solvent |ike DVSO

DMF, N-nethyl -pyrrolidine as ' i 120333, Exp.7 o
\WD2005044785, Exp. 139. Scheme%%olet%%ﬁla%ﬂ(%t@%9%%39

15 Item Ingredients mg/tablet

5 25 100 500

1. Compound of formula I 5 25 100 500

2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
20 4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

25 1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50 °C.

3. Pass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.

30



18b L represents bond, R3 represents aryl or heteroaryl, X represents

hal ogen (preferably Br, |) Am nopyrazoles 18c (see schene 11) are either
comer ci avbyosveR19abl e or can e.g. be prepared from sui PabiEP200ase2 nes 25
by cyclization with acrylonitrile in the presence of a base such as sodi um
et hoxi de in ethanol and subsequent oxi-d3&tion of the di hydropyrazole 26 with
e. g. manganese di oxide in dichloronmethane or with

di chl or o- 5, 6- di cyano- p- benzoqui ngagulcddnulapiodi oxane as e.g. described in
W0o200754480 Al, Exp.3A and B. Hydrazines 25 are either comrercially

avai | adicg oanE-@Qe&HESy prepared by methods kn@@&saRlone skilled in the art of
organi ¢ synthesis such as diazotation of sui4able apilines phgl ! onedypy
reducti on of the diazonium conpound to the aryl hydrazine by e.g. sodium
sul fitd. Sch@wrepdithdid? fddnBila-l N - NaOEt H2ZN N N L 3 BXi dati a60 H2N NSROL 3 25
26 18c L represents bond, R3 represents ar or heteroaryl 1 nopyr azol es
18d Y see scih)[é}ﬁ‘go?&};acé‘?sé ei ther commerci al | 549 vai al%gé or can®e.g. be
prepared by caumiipg of suitable boronic acifds (or horonic ggters) Zy with
pyrazole in the presence of copper (I1) acetate and pyridine in nethyl ene
chloride as Blg. described in US200434008, Bxp 1.1.15he pyr&@ol e 28%an

t hen b% nitrgted w’tg e.qg. nitric acid and acetric hydride,or with.nitric
acid and sul PRETFELRIH ™ Reducti on of the nitro groﬁ% usi ng ‘6eneral I5y known
procedures, Eotgl catal ytic hydrogenation i mpgghe presgmce of 3ggcatal ywgph such
as pal |l adiumon carbon or, by netal reduction e.g. with stannous chloride
in e clleranclyoptig azol es 18d. Schene 12 5 L represents bond, R3

" epr esqnii ALY 105 AP HF PR AN AL HRIRLAL Tormla 18, may also be
prepared by construction 0O e ¢entr al rrng as described in the follow ng
scheneg. Addstehsti dndtsethdZniarfondaxazed. es 18e (see Schene 13) can be prepared
for example from al dehydes 29 by an a-brom nation e.g. with bromne in

di chl ookl WitheswiblgiepsWet r abut yl anmoni um 0 tribrom de in acetonitrile.
The a- bronoal dehydes 30 can then be ggﬂl(ig@-éwfed with urea by heating in a

sui tabl e solvent |ike DVF or et hanoF.

15 [5-(1,5-Dimethyl-1H-[1,2,4]triazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile
Na H
NS N N
s
N N-N

N>/’ \

a) 5-Bromo-2-(4-methyl-imidazol-1-yl)-benzonitrile

This compound was prepared from 5-bromo-2-fluorobenzonitrile and 4-methylimidazole, as
described in US2006/0004013.

20
b) [5-(1,5-Dimethyl-1H-[1.2.4]triazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile

A mixture of 5-bromo-2-(4-methyl-imidazol-1-yl)-benzonitrile (50 mg, 0.19 mmol), 1,5-
dimethyl-1H-1,2,4-triazol-3-amine (45 mg, 0.40 mmol), sodium phenoxide (66 mg, 0.57 mmol),
tris(dibenzylideneacetone)dipalladium chloroform complex (3 mg, 0.003 mmol) and 4,5-

25  bis(diphenylphosphino)-9,9-dimethylxanthene = Xanthphos (7 mg, 0.012 mmol) in 5 ml of
dioxane was heated to 80 °C under argon for 2 hours. The mixture was diluted with water,
extracted with ethyl acetate and the product purified by by chromatography on silica gel using
dichloromethane / methanol 9:1 v/v as an eluent. The title compound was obtained as a

yellowish solid (6 mg, 11 %). MS ISN (m/e): 292.3 (100) [(M-H)].



Schene 13 .- | Bromnation 29 30 18e L represents -(CR 42)n- and nis 1, 2
or 3. 5 3-Amno-I, 2,4-oxadiazoles 18k (see Schene 14) can be prepared e.qg.
accor di ngvoaoies219D nsdal e, J . Het. Chem 1981, 18, 37PC¢I/EPRNRpPed4ali on of
an acyl cyanam de 4J_ froman acid chloride 40 and cyanam de is foll owed by
ring closure to oxadi azole 18k with hyd@-oxyl amine in the presence of
pyridine. Schenme 14 Qf-0O 41 18k L represents -(CR 42)n- or a

bond5- Ani XIOHR (DMseHoggad()MHt)es (ﬁ;ﬁﬁ)ﬂéSG’& (§c1mgn®b5)(s aan), B8Y(s, bH),0b8 lajdred by
treatnment of nit yl am ne [ es hydroxyam di nes 43.
Tr oat MoRD: (P HLUHICHEB oA BRI 2 et aih (or S PIdsclll ¢ anhyar ) de yi ol ds
the ring closed products 44. Heating with ammonia finally provides am no
oxazol es 18m Schene 15 Cl 3CCO2H, NH2OH 2V , (Cl3CCO 20 CI3C NN H3 N 42 0
H 44 18m 43 5-Am no-[1, 2, 4]t hi adi azEIxemplm (see Schenel b) can e.g. be

prepared fr i.t abl mdlne c her. co rcially avail able
or readily %E}egi} '55 Pﬁ%fﬁﬂi‘ﬁm J}o@ t&'&’i f‘E’(ﬁlaFﬂ%Q P?O'éf“]@rganlc
synt hesi s, treatment of suitable nitriles 42 with amoni um chl ori de
and trim h Iahum niumin toluene. Anmdines 49 can be cyclized with

: | ﬁenrfapt ane and sodi um hydroxi de to provide the

chl or ot fr@dnazol B0 which can be converted to the amne with e.g. ammoni a

i ¥l or isopropanol. Alternatively thiadiazoles 180 can be prepared
fromsuitable am des 5J_ which can be converted to the chl oroam di nes 52 by

treat ngh R dhBpFt P Qrtin! bl@rhdgy1antdsedi
hypochl o%qa#eélasa dgg&dﬂ%ﬂgg@{% B%t ; g%ﬂ:}i ﬁbwﬂl(%ef( exég}?y ng.ild Cygcl J|A§’£)]z-it| on with

pot assibamonitribcandnlad-dimétbyl- Hﬂovrade&ﬁhmm Hileditlezompeundeas olgeinedres 4.6
yellowish solid (Yield = 36 %). MS ISP (m/e): 293.2 (100) [(M+H)'].
10 'HNMR (DMSO-Ds, 300 MHz): & (ppm) = 9.04 (s, 1H), 7.91 (s, 1H), 7.81 (s, 1H), 7.63 (dxd,
1H), 7.42 (d, 1H), 7.18 (¢, 1H), 5.67 (s, 1H), 3.66 (s, 3H), 2.22 (s, 3H), 2.17 (s, 3H).

Example 3
5-[1-(4-Chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]|-2-(4-methyl-imidazol-1-yl)-benzonitrile

15
a) 1-(4-Chloro-benzyl)-1H-[1.2.4]triazol-3-ylamine

Sodium metal (460 mg, 20 mmol) was dissolved in 30 ml of methanol and 3-amino-1,2,4-
triazole (1.682 g, 20 mmol) added. The resulting clear solution was stirred for 1 hour at room
temperature, evaporated to dryness and the sodium salt suspended in 45 ml DMF. A solution of
20  4-chlorobenzyl chloride (3.221 g, 20 mmol) in 5 ml DMF was slowly added to the heavily stirred
suspension obtained previously. After 3 hours at room temperature, a cloudy solution was
obtained, which was stirred overnight at 20 °C. The resulting mixture was concentrated in the
rotatory evaporator and the oily residue treated with 100 ml of dichloromethane. Insoluble
material was filtered off and the filtrate concentrated to give a brownish oil which solidified on
25 standing. Chromatography on silica gel using dichloromethane / methanol 98:2 v/v as an eluent
gave a poor separation of the two regioisomers. However, a pure fraction (215 mg, 5%) of the
title compound could be obtained as a colorless solid after trituration with diethyl ether. MS ISP

(m/e): 209.0 & 211.0 (100 & 43) [(M+H)'].



51 52 180 L represents -(CR 42)n- or a bond Halides of general formula 1 5
(X preferably equals Br or C, nore preferably Br), and am nes of general
fornmul a jwe 28vsk®9coupl ed to provi de conpounds of generall/HPosomob#9T (See
Scheme 17). This reaction can e.g. be acconplished in the presence of a
metal (for exanple Cu or Pd). A nethod4for the coupling of heteroaryl
amnes with aryl halides is e.g. described by J.P. Schulte etal. Synlett
2007, 28NMR WICEMUoaMHsRd (Bpnphenm dsatie), 73420040, 3.19%antm)eDoas, zmagent s
and dloxane as solvent. Schene 17 Alternatlvely, ani | i nes of general
fornul &2 @htoddalHdles of general fornula 53 can be coupled to provide
conpounds of general fornula | (see Schenel 8). This reaction can e.g. be
acconpl i shed using generally known procedures, e.g. displacenent reactions
under GABIYUiChIGRASENEYIPNSI-[1L1. Kerigzo3-yikahina B2 YAEthdrintdppe {) Deneadially si S)
or under thermal conditions or under basic conditions. Schene 18 Conpounds

of gendrenarsbiniapiaey tearmlsh bhtaising yahet beamg-ei(frangthdrimidaze |- hyd- 2
t t
S b el GRNELEUAL ool LR OALY RS Yl SRR MASL o

the pr @ﬂ)am&tdlasla coforlgsedalid (iYmﬁtlszn@d}/ ;\tMS I&l? enxéazsz@mzb&dmm (tl h@&fZCB)I[(:MﬁHg ].
schenes. S ntheS|s of internediates

acconpl %)@ﬁ\élﬁé} NPR%M% Wr@@é@br e%é( (SPHéhg I68(,(§a]r%)m7 @@&d}?ﬁh 1EGn
e.g. b p t i t hcyanogen broni de.
S0t hi 0y a?%é%?%%ﬁﬁé Y e R PO I B Wi | nee 2 by
reatiion with e.g. 1,1 thlocarbonyldl 2(1 H) - pyridone,
1, 1' t hi ocar bonyl di i m dazol e or thioiﬁosgen Ureas 56 can e.g. be prepared
by reaction of suitable anilines 2 WeRP&Yi um or pot assi um cyanat e.
Thi our eas 57 sGalp & d1-2 G eRasHAE-§e nfio)- 224 @RyIOfnid oi-aDiR bationitpe 2 Wi th
sodi um or anngnlunl h|0c§anate g@'byoiegﬁtloﬁyoflsuﬂ g}g anP ltnes 2 with
benzoyl |soth|ocyanates foll owed by basic hydrolysis of the benzoly group
with e. dﬁ%ﬁfﬁf—uﬁ Qat assi um carbonate. CGuani dines 58 can e.g. be prepared
o]

by reacti anilines 2 wth |, 3-di-boc-2- nethylisothiourea
fOIIOMBdN y cleavag t he boc-groups mnth e.g. trifluoro acetic acid.
Schene 55 58

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-

15 benzonitrile and 2-benzyl-2H-tetrazol-5-ylamine (Journal of the American Chemical Society 76,
923 (1954)). The title compound was obtained as a yellowish solid (Yield = 29 %). MS ISP
(m/e): 357.1 (100) [(M+H)'].

'H NMR (CDCl;, 300 MHz): & (ppm) = 8.05-7.95 (m, 2H), 7.75-7.65 (m, 2H), 7.45-7.30 (m, 6H),
7.00 (s, 1H), 5.73 (s, 2H), 2.32 (s, 3H).
20
Example §
5-(1-Cyclopropylmethyl-1H-[1,2,4] triazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-

benzonitrile
Na H
BOR
gl

25 a) 1-Cyclopropylmethyl-1H-[1,2.4]triazol-3-ylamine

Prepared in analogy to example 3 a) starting with 3-amino-1,2,4-triazole and methanesulfonic

acid cyclopropylmethyl ester (Journal of the American Chemical Society 128, 3118 (2006)). The



Oxazoles 1-A6 (L = -(CR 2)n-, see Schene 21) can e.g. be prepared by
condensation of ureas 56 with suitable a-bronoal dehydes 30 by heating in a
sui t abl e wol2ommi52198chenme 2 1L represents -(CR 2)11-. OXREOIEP000OAGITL =
bond, see Schene 22) can e.g. be prepared from a-azi do carbonyl conpound 59
by phosphi ne medi ated cyclization wi th42sot hi ocyanate 55 (e.g. by heating
with triphenyl phophine in di oxane) as described in X . Quyang et al,

Bi oor g.tit vREmpEineitvad ehthine 2 Q0B brobishlsd8d ( Bield 2 2d 9o ;. MPISMEN/GP 1680 (€0®. be
obt ai ned by conversion of brom des 33_ with sodium azide in acetone.

Br oni déd! 133_ (with L = bond) can be prepared by a-brom nation of suitable
carbonyl conpounds 3J , for a summary o f methods see for exanple

" Conpr ehensi ve Organi ¢ Transformations, A Guide to Functional G oup

Pr epar &b BahsCycRptopilacithgk | HYTE ., Atrizo b hetasninGehédrencPR [Himidapolebeht s bond
Synthesis o.f. oxazoles |-A6 (see Schenme 23) can be acconplished e.g. by
conden L sui tabl e a-brono carbonyl conpounds 33_ (for synthesis see
descri ﬂfré&%&% a%&l'&?ﬁ?o &%}np‘l! i B) ﬁh!ﬂtfn@%ﬁl SLBFd%§o-§-Q4QI){et %ﬁd{&ol-[‘-yﬁ-_sm vent
i ke DMF or ethanol. The reaction can also be carried out under 'm crowave
i rradi dchomitiite ardel -pydaeopdmethyall Hrfil i, 4lmeaag |- 3relanmngi el toleoostphandé wes or L

bond) as, described in Ki | _et .al 1 cal 4(4), 231-4.
Schene 0%?1 e%raé6ry§ﬂ%m5£1¥%%ﬂ&9&a%§z®‘ WR@V a 35&@251@9)2[@@8%5%% 24) can
e.g. beppemaRdsoLomsyiviap). e + 9Qohk 0ay)2Rakes 160, and (@nd)i Nes7R0(@s
e.g. described by T %’nG M D%)ar (@t%jal. Bik(o’or g. I\/Eg.’ %I?ém IEétt.)’ 2002, 1(2,’
3128 8RH)AEYI (& dihi 62y &nates3. 8% (d ah).e. 47 (sh@Hp Bt - hédl (hy b, 0Hd)-¢ 60 fresPdndi ng
aci ds \(/Qi%mﬁgﬁ\(er ion to their acid chlorides with e.g. oxalyl chloride and
reacti on™w- ‘zf.i)'sodi um t hi ocyanate. Thioureas 65 can be nethylated with
Mel and NaCH to yield thecorrespondgRgmpid®t hyl i sot hi ocar banoyl
i nternmedi ates which cyclize upon treatnment w th hydroxyl am ne to_provide
t he oxadi aZdde¥ethykimidagehbiyh-$41-methydil H-Na 2 triazelnd-slasming)-benv@nitkideli azol es
| -A9 (see Schenme 25) can e.g. be prepared by reaction of anilines 2 with 2-
trichlor t hyln oxazol es 44 (for exanple heating in ethanol or with DBU in
DMBO) as & "~ —

A N=/

15 Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-

benzonitrile and 1-methyl-1H-[1,2,4]triazol-3-ylamine. The title compound was obtained as a
colorless solid (Yield = 36 %). MS ISP (m/e): 280.1 (100) [(M+H)'].

'H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.86 (s, 1H), 8.29 (s, 1H), 8.08 (s, 1H), 7.90-7.80 (m,
2H), 7.51 (d, 1H), 7.21 (s, 1H), 3.82 (s, 3H), 2.18 (s, 3H).

20
Example 7

5-[1-(3-Chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino|-2-(4-methyl-imidazol-1-yl)-benzonitrile

Naw H
S N
YN\N
o~ N=/
N)’/,N cl

a) 1-(3-Chloro-benzyl)-1H-[1,2.4]triazol-3-ylamine

25 Prepared in analogy to example 3 a) starting with 3-amino-1,2,4-triazole and 3-chloro benzyl
chloride. The title compound was obtained as a colorless solid (Yield = 9 %). MS ISP (m/e):
211.0 & 209.0 (43 & 100) [M].

'H NMR (DMSO-Ds, 300 MHz): § (ppm) = 8.12 (s, 1H), 7.40-7.35 (m, 4H), 7.31 (d, 1H), 7.22
(dxd, 1H), 5.29 (s, 2H), 5.13 (s, 2H).



described by I . Kumta et al. N ppon Noyaku Gakkai shi 2001, 26(1), 60-66.
Compounds 44 (with L = -(CR 42)n- or bond) can e.g. be prepared from

hydr oxyarwoiznegsa®9as descri bed in schenme 20 or from hy@compzeguaniddi nes (L
= NR4) by treatnment with trichloroacetic anhydride in THF as described by J
W Tilley et al. Helv. Chim Acta 19883- 63, 832-840. Schene 25 44 |-A9 L
represents -(CR 2)n- or a bond. Thiadiazoles |I-A7 (see Schene 26) can e.g.
be prepared as described by Y.-J. Wi et al. Tet. Lett. 2008, 49, 2869-71 by

reaction of isothi ocyanates 55 vvlth sui tabl e am d| nes .49 ]( = -(CR 4. 2)n-
or a bé» 3-Ghlerondhenz d2.Fktriazg 3 yiamine ho4(drmatayliimidgen lonltrlle

;2:)3:123? 151;52% %%1 l'%ﬁe fgaﬁﬁg%ﬁl azol 0%&?_(%«#%% lﬁﬁddfgl_t_ Yepr esent s

-(CR 42>):monq1rllesaluidolnd$ clﬂkmdbeaz;dbﬁﬁ 11; 204 Pridzoé8- yﬁuhmaﬁTliETt)tlecwmmugd wlaed
i i 55 1 71
ELSF r@%f#e@%é%@f'@éé% Sof v 7T SRR P Qo b L FTRR S des 21 (i t 1
skl ”e d A\ %@Méobﬁ dho G4 )PS ( Wﬂlbm%q r@@s*@/ 1g§téﬂ99§s gmmm, pag

art o organi’c synt’hesis such as conversio

corresﬁcﬁﬁj(dngH;a(Y.iisTBﬁ)(mh@l), 7a0i (d, thH),Graodd, Ay Sr3saet 2Hn 2Mi7t(h 3H)dr azi ne or
coupling of the corresponding acids with hydrazine in the presence of an
coupling agent such as CDI or EDC or coupling of the correspondi ng acids
with terbutylcarbazate in the presepggmpie #§n coupling agent such as HBTU
foll owed by cl eavage of the tert-butyloxycarbonyl group with e.g. TFA
Sem @ ar baz bdé&g4-Metboxybemzyl ) €H ] b2 4H tpanott3 ryda msmd y2a@ame thybiNidazol- bghene 27
55 7 1 1-A1L O L represents -(CR 2)rb OWH? GOnd Synthesis of esters 75 are
described in the fol |l owi ng schemes.”% 4- oxazol ecarboxylic acid 84
(see schene 28) is comrercially available. It can be esterified and the
pr oduct ® arn\g‘;s\N upl ed under palladium O catalysis with suitable aryl
hal ides 1 _ ) Jg(r{@brom' des) to yield esters 75e. Alternatively the
2- chl om;ﬁhbx zol e derihwative

= /

a) 1-(4-Methoxy-benzyl)-1H-[1,2.4]triazol-3-ylamine

Prepared in analogy to example 3 a) starting with 3-amino-1,2,4-triazole and 4-methoxy benzyl
15 chloride. The title compound was obtained as a colorless solid, MS ISP (m/e): 205.2 (100)
[(M+H)'].

b) 5-[1-(4-Methoxy-benzy)-1H-[1,2.4]triazol-3-ylamino ]-2-(4-methyl-imidazol-1-vyl)-

benzonitrile

20  Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-
benzonitrile and 1-(4-methoxy-benzyl)-1H-[1,2,4]triazol-3-ylamine. The title compound was
obtained as a colorless oil (Yield = 34 %). MS ISP (m/e): 386.2 (100) [(M+H) .
"H NMR (CDCls, 300 MHz): 3 (ppm) = 8.09 (m, 1H), 7.76 (s, 1H), 7.66 (s, 1H), 7.61-7.57 (m,
1H), 7.30-7.26 (m, 3H), 7.08 (br s, 1H), 6.99 (s, 1H), 6.95-6.91 (m, 2H), 5.20 (s, 2H), 3.82 (s,

25 3H), 2.31 (d, 3H).

Example 9

5-[1-(2-Chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino|-2-(4-methyl-imidazol-1-yl)-benzonitrile

Nas H
IO
N)f;N N=



86 (W02007131953) can be coupl ed under basic conditions (e.g. with sodi um
hydride) with an aniline 2. Conpounds 75f nay be prepared fromthe
correspormipregiunse®s 56 t hrough condensation with ethyl PComPRYOOGEDE
(WR2007141538) . Schene 28 56 75f Am no oxadi azol e 88 (Prabhakar et al.
Tetrahedron 1992, 48, 6335; prepared b$4+eacti on of bromo cyan with H
N(NOH) CCO Et) can be coupled in the sane way as descri bed above with

hal i des) | §2-Chloryitiehdy1ps Hefrs2, z?lﬁﬁaz()seazla&ﬁlhene 29) Oxadi azol es 75k may be
prepared fromthe corresponding anjlines y formation of the cganam’ de

t hr oug K TeRsiss MRGalRey i Beele & phsiarting adth %ﬁmwc)r h2 sty rndisrichlere falzyl

b th, et I
ot opui S B e B o A I R IVSTEP LS ©
condenézaf)JOo& 2il h.0t(he0 frek ¢adeHdf. a base under heating (V\02008064474) Scherre

KTh d
(2009) PNV RAPMEG38 S3EH 00 (Bamh o add &t WD hIaLitedp1 457 00N PHbs 2)

ei t her 7“1@@ Q% under palladium O catalysis to give
t hi adi azol s ?zge(gg?ﬁ gb@@%f%The am no thiadi azole 93 can be prepared
fromthe am dine 92 (EP7470) and then reacted wth an aryl bromdes 1 5

under c. d|u catl i to th i adi azol es 75p. Altrnt veI . the
chl or 02 ,____ nlo o !_EL __ riazpl-35ylam; 0--- ‘,‘nen 11 -yl )sbenzonitrile 93

(EP747®reRed 151%9115@? t@éﬂaﬂ{pn@ 1 %?stﬁ%%thlp BRARRD- @-@ﬁbtf?ﬁ 151?@&%513?1 YLt

ani l ines 2 under heating and/or under palladi um (0) catal yzed condl tions to
gi vE t fhenpmgdilecand7I56-cletoelmz B0 1 8B CSHtriddalGy 1@uine At he #HE cofipmuost ads azol es

orom ne AR Cognest SR L RERATS P i Do eI 18s) " schene

31 'H NMR (DMSO-Dg, 300 MHz):  (ppm) = 9.96 (s, 1H), 8.51 (s, 1H), 8.08 (s, 1H), 7.83 (s, 1H),
7.79 (dxd, 1H), 7.55-7.45 (m, 2H), 7.45-7.35 (m, 2H), 7.31 (dxd, 1H), 7.20 (s, 1H), 5.46 (s, 2H),
2.17 (s, 3H).
15 Example 10

5-[1-(4-Cyano-benzyl)-1H-[1,2,4]triazol-3-ylamino|-2-(4-methyl-imidazol-1-yl)-benzonitrile

H
N\\ N\(/N\N
N=/
s
= N

N

a) 4-(3-Amino-[1.2.4]triazol-1-ylmethyD)-benzonitrile

3-Amino-1,2,4-triazole (883 mg, 10.5 mmol) was dissolved in DMF (20 ml) under argon
20 atmosphere, sodium hydride (55%, 436 mg, 10 mmol) added at rt in small portions and stirred at
rt for 1 hour. To the reaction mixture alpha bromotolunitrile (1.96 g, 10 mmol) was added and
stirred at rt overnight. TLC: finished: The reaction mixture was poured onto water, extracted
with ethyl acetate and water, the organic layers combined, dried over Na,SO,, filtered and the
solvents evaporated. Purification by flash chromatography with CH2CI2 / MeOH 100:0 to 90:10;
25 35 min over a 100 g silica-gel column gave 650 mg (yield: 32.6 %) white solid.
MS ISP (m/e): 200.2 (100) [(M+H)'].

b) 5-[1-(4-Cyano-benzyl)-1H-[1.2.4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-
30 benzonitrile and 4-(3-amino-[1,2,4]triazol-1-ylmethyl)-benzonitrile. The title compound was

obtained as an off-white solid (Yield = 36 %). MS ISP (m/e): 381.2 (100) [(M+H) ].



95 75p Certain conpounds of general formula | can be prepared fromthe
correspondi ng nethyl or ethyl esters 75 (see schene 32). Esters 75 can be
convert edwobaotoseroocar boxyl i ¢ aci ds 76 by hydrol ysi s(e. @CTEPRDIP44aBS|I UM
hydroxi des in water and ethanol) and to their acid chlorides 77 (e.g. with
thionyl chloride). Esters can be prepaf®d by e.g. transesterif cation from
75 or by ester formation from 76 with suitable al cohols R3-OH Am des of
for mul dHINIM (DMBOT364 D 5 Gp)beo p4 epariey sf4qim, aan bmz/tmcna)c 743779 Oy,
standard procedures such as coupling with suitable amnes R3-NH (e.g. in
the prdébnéel gr7dougHing2@genttd), I5|4|96(S @b, 317Ep3H)or from reaction of acid
chlorides 77 with suitable am nes R3-NH . Al cohols of formula | (with L =
bond and R3 is | ower al kyl substituted by hydroxy) can be prepared from
esters 75 by reaction with e.g. |ithidmpRrlilam num hydride (R4 = H) or with
e.g. Gignard reagent. Scheme 32 het is The conpounds were investigated in
accor dance WrRenpd-1.e< oxciazel-Aaoiaming 2e(-medwkimidazeinl -5P-heneenifrilea s o
assay Cellul ar g-secretase assay Human neuroglioma H4 cells overexpressing
human ARR were Iq;lted at 30,000 cells/well/200 m in 96-well plates in | MNDM
medi a coth g \1% 0.2 ng/ 1 Hygronycin B and incubated for 2h at 37
0C, 5% or 0 a g test conpounds. Conpounds for testing were

di ssol v in 100% Me2SO yielding in a 10 nM stock solution. Typically 12 m
of these solutions were further diluted in 1000 mM of | MDM nedi a (w oFCS).

Subsequestardd ik adhlopy t@@&nﬁﬁé/ebﬁsttaﬁiﬂgmﬁtms-bﬁmﬁzr(esmmﬁanﬁwzum -yho0 m  of
each dilution was added to the cells in 96-well plates. pro riate

cont r olbsnaggiitaids aneni-beneybhl, %4M€dlﬁ@1érﬂﬁ@@€d@ﬁ1§%ﬁﬁ fietberalsgidi BH (k5 4Dhi s
ﬁf:agt TE%%(B Cgﬁlp/o ﬁ%]&’g%é&%%@gspaglgﬁt ant w@glsl&){ rgirﬁisf g?fe/d I'n W%négﬁot tom

96- el I(l(pn)l[ylwrﬂpyl ene plates for detection of Ab42. 50 nml assay buffer

(50n Trl s/ H 7.4, 60rM NaCl, 0.5% BSA, 1% TWEEN 20) was added to the
vells T HINMRCUIN 309 MHa o GRmbF 71%(%1}&7@817&4%@@& 3B (m, SH),

((:;BE B?Z]yiﬁ %({)ﬁé\ﬁ?{lﬁo@l ny?g?n%lgéllg 3'?‘& %fr?g/ n15§) zTndOf @ premx of

St ept avi di ncoat ed nagneti c beads (Dynal M280 0.125 mg/ M) were
prei ncubated for 1 hr at roomtenperature before adding the assay pl ates.
Assay plates were incubated on a sh&¥dPP¥edZ2 3 hrs at room tenperature and

fingd 1y readsi i idiGyBiAYSrhsolByRRhYSE 4-ARERNIdga AR 1LIEbBRAMIRAL Ur er s
);l

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-
benzonitrile and 1-benzyl-1H-pyrazol-3-ylamine. The title compound was obtained as a yellow
solid (Yield = 74 %). MS ISP (m/e): 355.2 (100) [(M+H)"].

20 'HNMR (CDCl, 300 MHz): 3 (ppm) = 7.66-7.63 (m, 2H), 7.40-7.32 (m, 7H), 7.23 (m, 1H),
6.96 (s, 1H), 6.28 (s, 1H), 5.97 (d, 1H), 5.23 (s, 2H), 2.30 (s, 3H).

Example 13
5-[1-(4-Fluoro-phenyl)-5-methyl-1H-[1,2,4]| triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-

25 benzonitrile

N

X H
~ NooN
Hh O



instructions (Bioveris). Toxicity of conpounds was nonitored by a cel
viability test of the conpound-treated cells using a colorinetric assay
(Cell T i two 2001k Y assay, Pronmega) according to the naraTaEPRA®O64487
instructions. Briefly, after renoval of 50m cell culture supernatant for
detection of Ab42, 20m of Ix MIS/ PES-461 uti on was added to the cells and
i ncubated for 30 mn at 37 0C, 5% CQ2. Optical density was then recorded at
490 nmPréfadéd Mahulegy toéxanipid b'b) 'steﬂfnmgfwﬁb%rcﬁﬁQQunrmhyﬂaﬁﬁda&al-uyll)at ed by
nonl i near regression fit analysis usin 4.0 software (1DBS). The
](-ﬁmm[l 2{4,}tr1[a

pr ef er PEEBFRNds (4 Hevtozpheedy2-methy Fl-3- V@mnﬁ‘e@ma@ﬁdénae@egy bed
the datt@da?zettﬂa%ﬂuﬁrb'amathhﬂ?@fl Oba‘lef]8299?)eq"[1§hﬂﬁ g& ‘&%%%E%ﬁﬁe%d% a 1§n14§r and

t he pharnmaceuti ca acceptdble “sal ormu can be

used a$ramemish:mteir(stclde= e %|) rMSHSP(mrem IM. lpﬁé)ﬂ)TﬁMeHH) ]:al preparations. The

phar mageuti cal preparations e admnistere n the form of
ey

t abl et st N EMBRP U ¥MHA; ha? - AHo 50f gd d,é's’a% %{%@Xéabl‘slhﬁégé (d, 1H),

sol uti Sh rc4S i wever, al so
Do of f QorsAtr Lat ATy B MR R, TR B B0 (g Bk MR T Ay, e
in the formof injection solutions. The conpounds of fornmula | can be
processed with pharnmaceutically inert, |norgan|c or organic carriers for

t he production of pharmaceuti cal ph%ﬁﬁ?%?léns Lactose, corn starch or

deri vat sw@s(zuhﬁfcﬁﬁim Sptn% ¢h-55heafyi-§ 1R ﬁaltﬁazdﬂﬁyﬁa{lﬁé} Al nietaﬁyl ilf@akoid- be
used, for exanple, carri'ers Tor tablets, coated tablets, dragees
andlthar d gel ati ne capsules. Sui t alylDebaemwniteiles for soft gel ati ne capsul es
are, for exanple, vegetable oils, waxes, fats, sem-solid and liquid
polyols apd the like. Depending on the nature of the active substance no

carriers ax wever, usually required in the case of soft gelatine
capsul ega ‘F@ C iers for the production of solutions and syrups are,
for exa e | s, glycerol, vegetable oil and the like. Suitable

carriers for su sntorles are, for exanple natural or hardened oils,
waxes, fats, sen1 liquid or |iquid. pol and_the |jke. .The pharmaceuti cal
pr epar &R BaRlogy FepipgIPle Lbhftaﬁtwgwlé’sﬁmq vdd; mf‘é%hdm@%fﬁ

st abi | 'b%ﬁio?mtn‘f&eéﬂd' 1n§zr@aemo$@ pﬁ@EHJI)SS fn'le%ﬁ 1}?Y‘F§T4ﬁﬂ§z”o‘?ta3 ﬁ%ﬁfc%@med in

flavorants, salts var t e osnot’i ¢ pressure, fers sking agents
or ant iaoadbgﬁm @azﬁtﬁeszhwna ahlszmacZ@nﬂ@ﬁ 6118§9))I Tha)mtllﬁecrormﬂwnépelatobtaaieﬂ;as wal uabl e

i N TR R S DY R
'H NMR (DMSO, 300 MHz): 3 (ppm) = 10.00 (s, 1H), 7.99 (d, 2H), 7.95-7.75 (m, 2H), 7.18 (d;
1H), 7.52 (d, 1H), 7.21 (s, 1H), 2.26 (s, 3H), 2.17 (s, 3H).

Example 15
20  2-(4-Methyl-imidazol-1-yl)-5-[1-(1-phenyl-ethyl)-1H-[1,2,4]triazol-3-ylamino]-benzonitrile

N H
1 j N
Né\N N=/

a) 1-(1-Phenyl-ethyl)-1H-[1,2.4]triazol-3-ylamine

Prepared in analogy to example 3 a) starting with 3-amino-1,2,4-triazole and (1-bromoethyl)

benzene. The title compound was obtained as a colorless solid (Yield = 10 %). MS ISP (m/e):
25 189.2.0 (100) [(M+H)'].

'H NMR (DMSO-Dg, 300 MHz): § (ppm) = 8.11 (s, 1H), 7.33 (t, 2H), 7.30-7.25 (m, 3H), 5.41

(qa, 1H), 5.23 (s, 2H), 1.72 (d, 3H).



thereof and a therapeutically inert carrier are also an object of the
present invention, as is a process for their production, which conprises
bri ngi ng woeowvosewpe conpounds of formula |and/ or phar meceEmPR@@lobiso7
acceptable acid addition salts and, if desired, one or nore other

t herapeutical ly val uabl e substances in#é a gal eni cal admi nistration form
together with one or nore therapeutically inert carriers. In accordance

Wit h t e 2i@vdsthiydinid o0 Wb S-[0f(1 fphempHethyl)- 89-[1el4]trago t helamipdlebcimBestitle cal | y
acceptable salts are useful in the control or prevention of illnesses based
on t he FireniFgst injagploay tonprempde b Pestpising i beenas? - (Aymatlyingydgo i whiase. The

q ‘ it hi : e i ‘ di ust ed
0t e UERRUATYantt LY. Shot i Tl P1 20t ol ooy Bhin OO brie [URifUE W8 8CLUSL O
adm ni obtaddon atyeoddhaghd {Bicldrdds £4). MENISPnye)f B0 4ba){(M+HEL |ny to about
1000 er d of a conpound of general forrmula | or of the _correspondin
Srocht “BRESSh. 08 PEER S hatnenf A0l 1EM YT ot B 05he R 714 (BelRg0. o
be adm-nj~ste i iy disg dedrd } b he
ooper THENELAR ARG PO 0585 B i A0 C BRI AT RGL B (D5 o0
For mul aH)on (Wet Granul ation) Itemlingredients ng/tablet 5 25 100 500 1.

Compound of formula I 5 25 100 500 2. Lactgse Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30 4. M crocry&¥mPede cel | ui ose 30 30 30 150 5.

Magnesi U@-ﬁtﬂgﬁlﬁ%%-i’)e H-1H- ﬁol—%@iaﬁa@t}o]lﬁ@-ﬁrﬁh%ﬂn‘iﬁ%l—i‘%’?ﬂe&%ﬁﬁﬁg&r e 1

Mx itens and and ‘granulate wth purifi‘ed water.
granul es at 50 0C. 3. Pass the granul es through suitable mlling equi pnent.
4. Add ité&q 5 and mi three m nutes; conpress on a suitable
press. C@W Item I ngredients ng/capsule 5 25 100 500 1.
Conpouq§=ﬁf ormuTa | 5 25 100 500

10

a) 1-(4-Fluoro-benzyl)-1H-pyrazol-3-ylamine

Prepared in analogy to example 10 a) starting with 3-amino-1H-pyrazole and 4-
fluorobenzylbromide. The title compound was obtained as a colorless solid (Yield = 34 %). MS
ISP (m/e): 192.2 (100) [(M+H) .

15

b) 5-[1-(4-Fluoro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-
benzonitrile and 1-(4-fluoro-benzyl)-1H-pyrazol-3-ylamine. The title compound was obtained as
a yellowish oil (Yield = 75 %). MS ISP (m/e): 373.2 (100) [(M+H)"].

20 1H NMR (CDCls;, 300MHz): 6 (ppm) = 7.69 (d, 1H), 7.64 (d, 1H), 7.39-7.31 (m, 3H), 7.27-7.21
(m, 2H), 7.09-7.03 (m, 2H), 6.96 (s, 1H), 6.38 (s, 1H), 5.96 (d, 1H), 5.20 (s, 2H), 2.30 (s, 3H).

Example 17

2-(4-Methyl-imidazol-1-yl)-5-[1-(3,4,5-trifluoro-benzyl)-1H-[1,2,4]| triazol-3-ylamino|-

25 benzonitrile

N H
= N N
T
N;;N ’Q»F
F F

a) 1-(3.4.5-Trifluoro-benzyl)-1H-[1,2.4]triazol-3-ylamine

Prepared in analogy to example 3 a) starting with 3-amino-1,2,4-triazole and 3,4,5-

trifluorobenzyl bromide. A pure fraction of the title compound was obtained as a colorless solid



2. Hydrous Lactose 159 123 148 - 3. Corn starch 25 35 40 70 4. Talc 10 15
10 25 5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600 Manufacturing
Pr ocedur ewd.20MM052i9%9ens 1, 2 and 3 in a suitable m xer f®CTAP2009004405. 2.
Add itens 4 and 5 and mx for 3 mnutes. 3. Fill into a suitable capsule.
Exanple 1 -48-
[5-(1,5-Dinmethyl-I1H[Il,2,4]triazol -3-yl am no) - 2-(4-net hyl -i m dazol -1-yl)-be
nzonlt(ykﬂdaﬂﬁﬁjansﬂgpankﬁ:nBthMbe)MNH&QQI 1-yD-benzonitrile This conpound
was pre gﬂ&ed from 5- brono- 2-fl uorobenzonitrile and 4-nethyli m dazol e, as
descri bHINMR (248069369 032): Eprm) 8.11 (s, 1H), 7 23 (t broad, 2H), 5 32 (s broad, 2H),
[5-(1, %#Q(ﬁ% | -1TH[Il,2,4]triazol -3-yl am no) - 2- (4-net hyl -i m dazol -1-yl)-be
nzonit ri 16" ‘xture of 5-bronn-2-(4-nethy|-inidazol-l-yl)-benzonitriIe (50
ng, 0.19 mmol), 1, 5- dinethyl-lk#l 2,4-triazol-3-amne (45 ng, 0.40 mol),
sodi um_phenoxi de (66 ,trls(dlben€¥I|deneacetone)d|oaIIadlum
chl of oferfdatiyk azol ‘ D-1H-[1.2.4]triazol-3-ylamino]-
bIS(dI@ngﬁg_ﬂpSphlno) 9 9- dlnethylxanthene Xant hphos (7 ng, 0.012 nmol)
oxane was heated to 80 OC under argon for 2 hours. The m xture
was di IRnéImded/mtalnang ar cxagnplile by edrting twithed-bydma2 €t-ahehylrichiddzel-prydeuct
purified by. b 0 on s In | or.omet hane /
ot handrraininly e g el b, #ﬁ%@%@ fmdhebi %P?]@Ho%i s
3(/%:\/:50\'\"0%&1&@ a!s%l_cizﬁgbrfégs sodil (%ield M@OI 9§B\| l\ﬁgﬁ@ (m/%??413 2((]1@@9 (MM)E% (s, 1:":}:)'\/'?
7. 810 ( dKHAYMRHDMS$04380( MHzl)i—b (pp?n)209 ()4; (s |1H)),, 8. % QSSIHQ; 8. (BSH)s 112), 3684((3,, 1EBH) ,
2. 17 (
S (1, ST, Wy B G354 T RS H 45 3 Eng %] Tto L1 - y1 ) - benzoni ¢ i
|l e Prepared in analogy to exanple 1 b) starting with

5-brono- 2- (4- et hyl -i m dazol -1-yl)- benzonitrile and
|, 5-di net hyl -1 H pyrazol - 3-yl ami ne. FtamplefiBe conpound was obtained as a

(%:v:s%wogh ?0(3 I3Y'1-‘?1111ud(az8ﬁ? y&%(ﬁﬁhfrgl—lﬁ!ﬁﬁ%%té@%@% fyfo%ogf)w"’iuthlq 1 NWR

.63 (dxd,
N\\ N
0 -G

a) 1-Phenyl-1H-[1.2 4]triazol-3-ylamine

15

This compound was prepared from 5-phenyl-[1,2,4]oxadiazol-3-ylamine (Journal of Organic

Chemistry 28, 1812 (1963) and aniline, via the rearrangement described by Ruccia et al., Journal

of Heterocyclic Chemistry 8, 137 (1971). The title compound was isolated as a slightly brownish
20  solid in a yield of 87 %. MS ISP (m/e): 161.2 (100) [(M+H)'].

b) 2-(4-Methyl-imidazol-1-y1)-5-(1-phenyl-1H-[ 1,2 .4]triazol-3-ylamino)-benzonitrile

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-
benzonitrile and 1-phenyl-1H-[1,2,4]triazol-3-ylamine. The title compound was obtained as a

25  brownish solid (Yield = 64 %). MS ISP (m/e): 340.4 (100) [(M+H)'].
'H NMR (DMSO, 300 MHz): & (ppm) = 10.19 (s, 1H), 9.17 (s, 1H), 8.13 (d, 1H), 7.98 (dxd, 1H),
7.90-7.80 (m, 3H), 7.65-7.55 (m, 3H), 7.39 (t, 1H), 7.24 (s, 1H), 2.19 (s, 3H).



IH), 7.42 (d, IH), 7.18 (t, IH), 5.67 (s, IH, 3.66 (s, 3H), 2.22 (s, 3H),
2.17 (s, 3H). Exanple 3

5-T1-(4- GNDapwydaser2yl ) -1 H-[1, 2, 4] triazol - 3-yl am no] - 2- ( 2CEEPhgos4avTdazol - | -
yl)-benzonitrile a) 1-(4-Chloro-benzvD | H][ 1.2.41triazol-3-ylam ne Sodi um
metal (460 ng, 20 nmol) was di ssol ved -#% 30 nl of nethanol and 3-am no-
1,2,4- triazole (1.682 g, 20 mmpol) added. The resulting clear solution was
stirred for 1 hour at room tenperat Bxamplevaporated to dryness and the

di | t A | t hi h d
(3251 el ok T D Sk upisgnes e Dol el b2 Vol

suspensi on obtai ned previously. AftghenitQidrs at roomtenperature, a cloudy
sol uti on was obtai ned, which was stirred overnight at 20 0OC. The resulting
m xture was concentrated in the rotatory evaporator and the oily residue
treated with 100 ndf/fof dichl oronethane. Insoluble material was filtered off
and t he LI@‘\ =iconcentrated to give a brownish oil which solidified on
standi n el u@ on silica gel using dichloronethane / nethanol
98:2 v/4 as an eluent gave a poor separation of the two regi oi soners.

Howe§/e ).la(2pl"’1lr [ilo];ornal‘ hyl %eglyljiiPiTPL2§]/91azof13 V']aml,rfet ! e corrpound coul d be

obt al ned—as it wth diethyl ether. M5 ISP
(me): PZéiﬂvr&i i& aﬁal&;éy Eb é)ih@@)lc&l 843)), st[aft H)'l“ﬂﬂ 5-plleﬂ\§MT\’1 LA} adiaz8 08 yMrizihé astl £-ppm)
=7.70 (s, IH, 7.34 ( 2H), 7.19 2H), 5.09 (s, 2H),. 4.1 1 (s broad,

2H) b)angnc[beg}zqtaﬂ@ﬂl@r a“hgg];{%yqn}lpoqqq_\flas obtained as brownish solid in a yield of 94 %.

- thyI -imdazol - 1-yl)-benzonitrile Prepared
| n anal%%?glﬁgm/%;)dzgry (%Q @/H(Eﬂ) ting with
5- br onBHNHR- (DEVIR®], SOMB@%@MI%S 2ben28j 1.93 (& 180784 (t, 1H), 7.72 (t, 1H),
| - (4-chl oro- ben(z§y§7)-l H[I,2, 4]triazol - 3 ylam ne. The title conpound was
obt Hl neledd3agl, 4Hp QSe%%) solld (Yield = 49 %. MB ISP (me): 390.2 & 392.0
(100 & 48) [(MrH) +] . 1H NWR (CDd 3, 300 MHz): d (ppm = 8.07 (d, IH), 7.86
(s, IH, 7.68 (s, IH), 7.60 (dxd, IH), 7.38 (d, 2H), 7.35-7.20 (m 3H),
6. 99 (D) 2tHIMecthyRnilszol-2H)I)-54 1 F2-tifuordhdpthyExhengl)el H-[1,2.4]triazol-3-ylamino]-
5-(2-anzyl :thetrazol -5-ylam no) - 2- (4-net hyl -i m dazol -1 -yl )-benzonitrile
Pr epar t logy to exanple 1 b) starting wth
5- br omp Zsat &t 1%&19%% fdmd ﬂgp@é 1 by ¥hoting REAZLBE - b§\4 adhyl-imidazol-1-y))-
2- benzyl -2H—tetraz ?’ m ne Jougna of the Anmerican Chem cgl Soci ety
76, 192 defzomBdi)c) andThE - trlftulommeih]zimhedyl\)bdﬁ oh, 4jtnes 1-dsylemipel Tlwittdhcomgioudd

Yield = 2 57.1 3, 300
e g & gsme oR 7 S s R A Gy
'"H NMR (DMSO, 300 MHz): § (ppm) = 10,15 (s, 1H), 8.77 (s, 1H), 8.15 (d, 1H), 8.01 (d, 1H),
8.00-7.75 (m, SH), 7.53 (d, 1H), 7.22 (s, 1H), 2.17 (s, 3H).

20 Example 20
5-[5-(2,6-Dichloro-benzyl)-[1,2,4]oxadiazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-

benzonitrile

Cl

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-

25  benzonitrile and 5-(2,6-dichloro-benzyl)-[1,2,4]oxadiazol-3-ylamine (M.J. Dimsdale, J.
Heterocyclic Chem. 1981, 18, 37-41). The title compound was obtained as a white solid (Yield
=17 %). MS ISP (m/e): 425.1 & 426.9 (100 & 84) [(M+H) ].



7.00 (s, IH), 5.73 (s, 2H), 2.32 (s, 3H). Exanple 5

5-(1-Cycl opropyl methyl -1 H[1,2,4]triazol -3-ylam no)-2-(4-nethyl-im dazol -1 -
yl)- benzawoizorodse19a) 1- Cycl opropyl methyl- ITH[1 ,2,4]triPaTaP2@9pba01 ne
Prepared in analogy to exanple 3 a) starting with 3-amno-1,2,4-triazole
and net hanesul fonic acid cycl opropyl metbyl ester (Journal of the Anmerican
Chem cal Society 128, 3 118 (2006)). Thetitle conmpound was obtained as a

br owni $h §WIR @b[ﬁdlg ej(nb MH%? s%bpmb/s 71.8P7 861(@ 1H% 3891, 11®I9) 7.68M162. (k)1 HD; (|

- Cycl opr opgl nmet hy Jtriazol - %I am no) - 2- (4- net hyl -i m dazol -
1-yl) - éﬁ(mr‘i’rﬂl)ﬂ arlérﬂ 6ﬁ4ébﬁalng,y45 (Se%Hhﬁl%l @ P).starting with
5- brom) 2- (4-net hyl -i m dazol -1-yl)- benzonitrile and

| -cycl opropyl nethyl-1HJ[Il,2,4]triazol-3-ylamne. The title conpound was
obtained as a yellowi sh foam (Yi el dEmamdfdle?d. M5 ISP (me): 320.1 (100)

MEH) +1 . DVSO-D 6, 00 MHz) : = 9.89 oo , 8.38 ;o
g( 125H% s] | H) 5-&8 1zyl-bH- I{Yﬁfléﬁ;ylawé@-%q@-gf%l-lw%mké:Syll-P&'gzog!tgﬁe (fjs 2H)H)
2.17 (s, 3H), 1.35-1.25 (m |H), 0.60-0.50 (m 2H), 0.45-0.35 (m 2H).

Exampl e 6
2- (4- Metvyl - i mi da@l -yl)-5-(l-methyl-1H[1,2,4]triazol -3-yl am no) - benzoni
trile Prep dfm nal ogy to exanple 1 b) starting with

5- br ong¢ 2¢ rret'ﬁyl-lmdazol-l-yl) benzonitrile and

I-rrethyPJII—I-[ 2,4]triazol -3-ylamne. The title conmpound was obtained as a
col orl ess solid (Yi eld =36 %9. M5 ISP (me): 280.1 (100) [(MtH)+] . 1H NWR
( DMSO- B) 6;B<309l-4vhitio- 1 d-pyproje = 9.86 (s, IH), 8.29 (s, IH), 8.08 (s, IH),
Exg(r)rpr 0(7)a %tio%@f 4- nl’[rollkf dyrazol_f% (2873 rng,é?rnrno ) in (ﬁry%\/liﬁ’j nﬁﬂuﬁder an arg%n 3H) .
11 Chueblatennrnatd Ntk 40 dethos iash il ipp gl - 4 ididaiot dazol -1 -
yl)-benzonitrile a) 1- | or 0- benzvD- 2.4]triazol -3-yl am ne

Pr epfhr eixiute wasbtotsd att@‘t fex aphe ceoled a@quatq‘i) b@\fomb@maw@rﬁ@ude 3024412 3z0l e

and 3- chlo 0 he I orld The, title conpound was obtai ned as a
col or | &40 B‘iuég‘%‘%iua@ﬁc?m% b for IR b (me): 2 11.0 & 209.0 (43 & 100) [M]

.1 NN?%%M@W@S did@ed Milk)watét, &ppitiedsvith dByl(RetatdHnd tie Adddct3as(piivifiddiby
7.31 I 7.22
( hroml_all)tography on silica gel using heptane/ethyl acetate as eluent. The title compound was

obtained as light yellow oil (484 mg, 95 %). MS ISP (m/e): 226.3 (100) [(M+Na)'].

15

b) 1-Benzyl-1H-pyrazol-4-ylamine

A mixture of 1-benzyl-4-nitro-1H-pyrazole (33 mg, 0.162 mmol) and 10% Pd/C (10 mg) was
stirred under an hydrogen atmosphere at rt for 12 h. The catalyst was filtered off, washed with

methanol and the solvent was removed under reduced pressure to give the title compound as dark

20 brown oil (27.4 mg, 97 %). MS ISP (m/e): 174.2.3 (100) [(M+H)'].

¢) 5-(1-Benzyl-1H-pyrazol-4-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-

benzonitrile and 1-benzyl-1H-pyrazol-4-ylamine. The title compound was obtained as a yellow
25 oil (Yield = 40 %). MS ISP (m/e): 355.2 (100) [(M+H)"].

'H NMR (CDCl;, 300 MHz): & (ppm) = 7.60-7.59 (m, 1H), 7.49 (m, 1H), 7.42-7.34 (m, 4H),

7.29-7.26 (m, 1H), 7.18-7.15 (m, 2H), 6.99-6.92 (m, 3H), 5.37 (bs, 1H), 5.31 (s, 2H), 2.29 (m,

3H)

30



(dxd, IH), 5.29 (s, 2H), 5.13 (s, 2H).b) 5-[ 1-(3-Chloro-benzyl)- IH]
1,2,4]triazol -3-ylam no] -2-(4-nethyl -imdazol - 1-yl)-benzonitrile Prepared
i n anal ogyototoesarypl e 1 b) starting with PCT/EP2009/064497

5- brono- 2- (4-net hyl -i m dazol -1 -yl )- benzonitrile and

| - (3-chloro-benzyl)-1H][I,2,4]triazol -81yl am ne. The title conpound was
obtained as a yellowish solid (Yield =64 %9. MSISP (me): 390. 1 (100)
[(MtH)+] . 1H NWR (DMSO D6, 300 MHz): d (ppm = 9.93 (s, IH, 8.53 (s, IH,
8.05 (s, IH, 7.81 (s, IH, 7.80 (dE %ﬁgrz .55-7.35 (m 4H), 7.30 (d, IH,
7.20 (d, IH), 5.38 (s, 2H), 2.17 (s, 8M<“Exanple 8 5-

[ | - (4- et1hBotizy bEZY)2)4] tridzol-$-Ylazhiftd)-21(H-ad@hyl3nyl&dal-1 9]l )-benzonitrile
-2-(4-nmethyl -1 m dazol - 1-yl)- benzonitrile a) 1-(4-Methoxy-benzyl)- IH|
1,2, 4]t =) am ne Prepared in analogy to exanple 3 a) starting with
3-aninq7LN -traz and 4-net hoxy benzyl chloride. The title conpound
was obtﬁﬁned as a ¢ rless solid, MS ISP (ne): 205.2 (100) [(MtH)+] . b
5-1 1-(4- Met hoxy-benzvD- | H|

1. 2. 4] ta il @k vl 3rHYH] Bojdn@ihzA-I-danwicny!l - i m dazol - 1-vDbenzonitrile Prepared in
anal ogy to exanple 1 b) starting wth 5-brono-2-(4-nmethyl-jmdazol-I|-yl)-
benzoniftenared iggalogy te %mi&@ab‘%mwm -pming- P fhrtiigzle a@-%nam gMidg e

titl ' ! i | S 188 (e):
1115 SO SNEeS E OO PP L) s Sy 19 0
IH), 7.[@6+H3']. IH), 7.66 (s, IH, 7.61-7.57 (m IH), 7.30-7.26 (m 3H), 7.08

H
(z_bgf’( éh‘%&ﬁ(ﬁ%ﬁﬁ%ﬁ@ 1% B =21 £ T 285 290700, 373855 %s o §8), Cro &

5-[{g (3gfghl oro-benzyl ) -1 H-[ I, 2, 4] tri azol - 3-yl am no] - 2- (4- et hyl -i m dazol - 1| -
yl)f£enz nitrilea 1-(2-Chloro-benzvD I H[ 1.2.41triazol-3-ylam ne Prepared
in analogy to exanple 3 a) starting with 3-amno-1,2,4-triazole and

2-chloro benzyl chlo |d-..qu title coppound. was obtai %g as.a, colorless

oi | (Yibg =4 oy FINE SR g B ROV T Ao &P G H) +] . LH
NVR ; < FinD vlithls- _bha- i \H). 7.40-7.30
(. 21y 0" (axte |8l o8O RermgpA s By ety ool LD

) s, 2
1- ( 2- Cibeozopitbiéeang| 1)y-berizp- [H4[ 1 Zyé}ﬁmbh&ﬂlmnyl &hd nidg camgapmndetaspibtainedda 2ol -

5 D oma a5 < ParanSE 15k GFS: SRS BB ATRET gng ) STt W
| - (2- chHerRbEMSD) 304 MH2)25 Hpkd)i-ag0h (311). a5 NG, 1TIN.04 ! ErE 9EBOoLgE (Has
2H), 7.50 (d, 1H), 7.40-7.30 (m, 5H), 7.20 (s, 1H), 5.35 (s, 2H), 2.17 (s, 3H).

Example 23
20  5-[1-(4-Chloro-phenyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile

Q H
Z:D/N
Y
NZN Y
)_/ x/ Cl

a) 1-(4-Chloro-phenyl)-1H-[1,2.4]triazol-3-ylamine

Prepared in analogy to example 18 a), starting with 5-phenyl-[1,2,4]oxadiazol-3-ylamine and 4-

chloroaniline. The title compound was obtained as brownish solid (Yield = 54 %). MS ISP (m/e):
25 195.1(100) [(M+H)'].

"H NMR (DMSO, 300 MHz): & (ppm) = 9.00 (s, 1H), 7.75 (d, 2H), 7.56 (d, 2H), 5.20 (s broad,

2H).

b) 5-[1-(4-Chloro-phenyl)-1H-[1,2.4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile




obtained as a colorless solid (Yield =11 %9. M5 ISP (me): 390.3 (100)
[(MtH)+] . 1H NWMR (DMSO-D 6, 300 MHz): (ppm) = 9.96 (s, IH, 8.51 (s, IH,
8.08 (s, wHp10As8®9(s, IH), 7.79 (dxd, IH), 7.55-7.45 (mCTAHR)09/D64S7 7. 35
(m 2H), 7.31 (dxd, IH), 7.20 (s, IH), 5.46 (s, 2H), 2.17 (s, 3H). Exanple
10 5- [I-(4-Cyano-benzyl)- IH [1,2,4]-52+iazol -3-yl ani no]

-2-(4-nmethyl -imdazol- |-yl)-benzonitrile a) 4-(3-Amno-[ 1,2,4]triazol-
1-yl netmyﬂarézﬂnmmlbgy td @(a&mﬁm B))sthntﬁg%iﬂf$-dehh@2((38§etﬂﬂﬂnﬁ&251- mwok) was

di ssol ved in DVF ( under argon_at erS[i) ere, . sodi um hydride (55% 436
ng, 10 bﬁﬂ%ﬂn}m&‘d@é‘dl &'rclr@mrphegwaﬂ -bot-£lteirol-dndamine Fhedtitly Compousd Weshour . To

th | d
stirr Z%‘B*dl&?ta%i%?‘%?@&ﬂ%‘f?@ PSS 14 il 98 Kl og P IR GAERABNCE 2"
ont o waHEXMRe(DMSEL 360 MHA: et(hyth) adérat(e 1&Hdowaler H)thed at, d &) o8 adxelr s

pur 11§ aaDi BBy FRahDCh Ptk b hghy A by 118y NLeHTTbb: 0 1 o 90: 10; 35

mn over a 100 g silica-gel colum gave 650 ng (yield: 32.6 %9 white solid.
MBS ISP (me): 200.2 (100) [(M+H) +] . b) 5 1- (4- Cyano-benzyl)- I H[

1,2, 4] triazol - 3-yl ani no] - 2- (4- net hyExamplgdol - 1-yi)-benzonitrile Prepared
in analSOI%y(Zt@D%mllﬁn%ylp)leﬁaf i 'tﬁ&oWSI)Jl‘ammo -2-(4-methyl-imidazol-1-yl)-

5- br ono- 4- et yI-|mdazo- -yl) - enzonltrllead

4- (3- aﬂﬂiem‘}n{ltfﬂg 4]triazol-1-yl rret hyl)-benzonitrile. The title conpound was

obt ai ned RS an off-white solid (Yield 36 9. MS ISP (me): 381.2 (100)

[ (M+H) +] NVRI (PMSO, 300 MHz): d (pprr) =9.94 (m IH, 854 (m IH, 8.02
(m |H)Né\ 7VN H) 7.51-7.47 (m 3H), 7.20 (m IH), 5.49 (s, 2H),

2.17 (s)= H). Exarrpl

5-(5-Benzyl -[1,2,4]0 |azol-3-yl am no) - 2- (4- et hyl -i m dazol -1 -yl ) -benzonit
ril® Prepared in anal ogy to exanple 1 b) starting wth

5-

b
o~ benoy L TGRESEGILARGL 1 b1 ikine 50 PRI p e Mingimidezol ks (1974
. The tbleﬁ:toeutmwmﬂuan Mﬁ:hmmaemﬂb Hs- [a,zléi]giatzoly}abrlamMes(cARﬂ((HﬂiMb drte télel 99 .
M5 ISP (me): 357.1 (100 MEH) + 1. N\R 300 , = 7.89
(m H)C(OHTPO sl wasob t’(“(ﬁ‘?g %34) go(lt?ﬂ%p@ soligeY l(swf éﬁ%- M%Z@Pﬁ%%’\ﬁ_%iﬂ-l Mo?%g?‘%ﬁo 6. 99
(m ZFD(Slﬁ(N‘IQH()s] 2H), 2.31 (s, 3H). Exanple 12
(I-Benz I'-1 H- pyrazol - 3-yl am no) - 2- (4- et hyl -i m dazol -1 -yl )-benzonitrile
15 'HNMR (DMSO 300 MHz): & (ppm) = 9.95 (s, 1H), 8.51 (s, 1H), 8.06 (d, 1H), 7.83 (d, 1H),

7.78 (dxd, 1H), 7.70 (d, 1H), 7.50-7.45 (m, 2H), 7.33 (d, 1H), 7.20 (s, 1H), 5.45 (s, 2H), 2.17 (s,

3H).
Example 25
2-(4-Methyl-imidazol-1-yl)-5-[1-(3-trifluoromethyl-benzyl)-1H-[1,2,4| triazol-3-ylamino]-
20 benzonitrile
Nx N.
~ N—
o = ?
N
= F
- g

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-
benzonitrile and 1-(3-trifluoromethyl-benzyl)-1H-[1,2,4]triazol-3-ylamine. The title compound
was obtained as a white solid (Yield = 51 %). MS ISP (m/e): 424.2 (100) [(M+H) .

25 'HNMR (CDCls, 300 MHz): 3 (ppm) = 8.06-8.05 (m, 1H), 7.91 (m, 1H), 7.67-7.50 (m, 6H),
7.31-7.28 (m, 1H), 7.07 (m, 1H), 6.99 (s, 1H), 5.34 (s, 2H), 2.31 (m, 3H).



Prepared in analogy to exanple 1 b) starting with

5-brono-2- (4- et hyl -i m dazol -1-yl)- benzonitrile and 1-benzyl -

| H pyr azovo2ewm@mime. The title conpound was obtai ned a®Ca/Bpeddooem4sDl i d
(Yield =74 %9. MSISP (me): 355.2 (100) [(MH)+] . 1H NMR (CDC 3, 300
MHz): d (ppnm) = 7.66-7.63 (m 2H), 7.403-7.32 (m 7H), 7.23 (m IH), 6.96
(s, IH, 6.28 (s, IH, 5.97 (d, IH, 5.23 (s, 2H), 2.30 (s, 3H). Exanpl e 13
5-[1-(4-Fl uoro-phenyl)-5-nethyl -1 H EkandpléPéri azol - 3-yl am no] - 2- (4- net hyl -i m

e i R RS TEE P T R o g a7 9

| - (4-fluoro-phenyl)-5-nethyl -l H[|,fn2btiisiRzo! - 3-yl am ne (prepared in
anal ogy to Gazzetta Chimca Italiana 29, 105 (1899)). The title conpound
was obtained as a slightly brownish solid (Yield =24 %9. M5 ISP (nfe):

3741(1 M%’L H NVR (DVMBO, 300 MHz): d (ppm) = 9.99 (s, IH), 8.07
(d, 1H -~ (d 7.86 (d, IH), 7.75-7.65 (m 2H), 7.53 (d, IH),
7.44 (t\ ’H) 7.22 (s 2.46 (s, 3H), 2.19 (s, 3H). Exanple 14 5-

[1-(2, 4 D|chloro phenyl) 5. methyl- ITH [1,2,4] triazol-3-ylam noj
- 2- (5~ @éﬁwédlh%glaggta exJamfyé | bpﬁﬁﬁﬁ&f@'v&l’ﬂii erd%&dapqneﬁethﬁ ia@lze0y-y1o exanple 1

b) startin 4-met h i mdazol -1-yl)- enzonltrlle and

| - (2, 4b§nmmtuieoaq§lrﬂe(ﬂym)%ﬂl&l hertzwwlﬂlﬂ i Jpiazqlt3rylamaie. Bhy tidererapgyndeprsr ed i n

anal o zzett. title compound
was og%/%aﬁneeg% 3¢ Véhlg Cﬂ le? toswn)l gﬁfssgﬁ% Miﬁg@é@ia}%ﬁ) ISP (m)e)
?24 |2|_D&H%2161R0(((131@19 %OMHZi (Bl\d;bl)ng]: 8.0818. Wﬂn( %@79”(@0 1M)|Z7 66gm(HH?)"T')7 |_6|)=f 1(73 (232
(s | H)7.58(n2d H)s7.36+4)23 (m,ﬁﬂ)(’éozgm)lHEﬁMs,elﬂ)gss 22 (s 2H) 2.37 (s, 3H) 2.31 (s,
ﬁ)M; yl -im dazol -1-yl)-5-[1-(l-phenyl-ethyl)-1H[I,2,4]triazol-3-ylamn
en itrile a) 1-(1-Phenyl-ethyl)- IH[1 6 2. 41triazo 1- 3 ylam ne
Prepared i n anal ogy to exarrpl e 3 a)ESatIﬁpl'ermg with 3-am no- |, -triazole
and (1-bronpeth l). benzene. | e conmpound was obt ai ned as a col orl ess
2011 (VI eltc:Viey y)almIWOﬂér?/ll S8 4555 T hlagoreney ) LRV -3 Brkiog
(DVBO-D6, 300 MHz): d (ppm 81]be(n§0dﬂ 7.33 (t, 2H), 7.30-7.25 (m
3H), 5.41 (ga, IH, 5.23 (s, 2H) 1 ? 3H).b 2-(4-Methyl -imdazol -
1-yF)-5-N[ 1- (1 -hﬁ)henyl -ethvD- |H[ 1.2.41triazol-3-ylam no |-benzonitrile
\\ N -
oy F
NN b\/
et F

F

15 a) 1-(3.4,5-Trifluoro-benzyl)-1H-pyrazol-3-ylamine

Prepared in analogy to example 10 a) starting with 3-amino-1H-pyrazole and 3,4,5-
trifluorobenzyl bromide. The title compound was obtained as a brown oil (Yield = 31 %). MS

ISP (m/e): 228.2 (100) [(M+H) .

20  b) 2-(4-Methyl-imidazol-1-yl)-5-[1-(3.4,5-trifluoro-benzyl)-1H-pyrazol-3-ylamino]-benzonitrile

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-

benzonitrile and 1-(3,4,5-trifluoro-benzyl)-1H-pyrazol-3-ylamine. The title compound was

obtained as a white solid (Yield = 56 %). MS ISP (m/e): 409.3 (100) [(M+H)'].

'H NMR (CDCl;, 300 MHz): & (ppm) = 7.71-7.70 (m, 1H), 7.64 (m, 1H), 7.42-7.37 (m, 2H),
25 7.23 (m, 1H), 6.97-6.96 (m, 1H), 6.88-6.80 (m, 2H), 6.25 (bs, 1H), 6.01-6.00 (m, 1H), 5.17 (s,

2H), 2.31 (m, 3H).



Prepared in analogy to exanple 1 b) starting with

5-brono- 2- (4- et hyl -i m dazol -1-yl)- benzonitrile and

| - (I - pheryD-20tomged99l H-[ 1, 2, 4] tri azol - 3-yl am ne. The tit PeTEPAPOORLHINAS
obtained as a yellowi sh solid (Yield =48 %9. M5 ISP (me): 370.2 (100)
[(MrH)+] . 1H NVR (DMSO, 300 MHz): d (-ppm = 9.91 (s, IH), 8.53 (s, IH,
8.05 (s, IH), 7.86 (s, IH, 7.82 (d, IH), 7.49 (d, IH), 7.40-7.25 (m 5H),
7.20 (s, IH, 5.66 (ga, IH, 2.17 (Exalﬁﬂal):281 83 (d, 3H). Exanple 16

Joni 11110 Sy CrBER LB H Ryt o sty ol abebaorielendi ogy

to exanple 10 a) starting with 3-am no-IH pyrazole and 4-

f1 uor obewg QUi 4 The title conpound was obtained as a colorless solid
(Yield = 377 9 wgﬁrwe) 192.2 (100) [(M:H)+] . b) 5-]

1- (4- FInfoNo-benzyl ) yrazol - 3-yl am no] - 2- (4- met hyl -i m dazol -
1-yl)-bghzonitrile Prepared in analogy to exanple 1 b) starting with

5- br ono- 2- (4 rrethyl-lmdazol-l-yl) benzonitrile and

| - (4-f laydtBenhp I 1&,;«.'40. ylami ne. The title conpound was obt ai ned

| owi sh oi | Y " 37 | H

NVR 1 C gsvgsg%m pX ns@“’?(ﬁrcﬁm?"@%% iy dienigbbthe -
?5‘) | Z{)(?(?mz) V?la-s(z(dabd H)chlo?orﬁ&?yl rﬁé’rcﬁp’ﬂm @b rn(5 591§n16§,V1i Hring. B® fakturtMas 5. 96
2- (4- Msppletl in #n @é-zm thqnoy pathdgo f1Q (Csami assqhgt?qm qf@pémaelnmmfr H-7 &, 30 modliiazol -
3-vyl A 5- f PE
T3 ATelSa RS AT A oG hest O G o Bred RN S AR compless sddiion ¢
3- am nahd m&tdmtvvdsaz]ﬁb@lamn 3t 4°6- Tﬁerﬂeﬁdtwmr@lbamzydas e d&r,h V#at@wl’nd tflé action
of the title conmpound was qbtained as a colorless SO|Id Yleld =4 9. M

spPlq mae)leoumbasz veseairagtedphrgedimes withydehlompmeshenes The gomiaasy organiciing GS— 8.1
1 ,
5. EZ I\/E“l;% fiﬁe(?év ag\lobg@?qiltefewa’n[i%@&)é\(e}tsgfxiar@gﬁlﬁ%%tgd ﬁfeh%%e{?n_ \%e}:%;turﬁ%d by
1.2. 41tchromzazbd>gr3pkw ansihial gt nziog heptahedetRylegpatatdchsi chucan dlho giyle tcomprampives 1 b)

- (3. P bHEIS 30 APEREE BanR P deayny SRR i 21 L8 ?%S?Mﬁiﬁciﬂgound was

obtained as a colorless solid (Yield =30 %9. MS ISP (nme): 410.2 (100)

[ (MtH) +] . o .
15 b) 3-Benzyl-[1.2.4]thiadiazol-5-ylamine

A mixture of 3-benzyl-5-chloro-[1,2,4]thiadiazole (105 mg, 0.5 mmol) in ammonia (2 N in
MeOH, 2 ml) was heated in a pressure tube at 50 °C for 5 h. The solvents were evaporated, the
residue diluted with dichloromethane, the white solid (ammonium chloride) was filtered off, the
filtrate was concentrated and then purified by silica gel chromatography using

20 dichloromethane/methanol as eluent. The title compound was obtained as a light yellow liquid

(40 mg, 41 %). MS ISP (m/e): 192.1 (100) [((M+H)'].

¢) 5-(3-Benzyl-[1.2.4]thiadiazol-5-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile

Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-

25 benzonitrile and 3-benzyl-[1,2,4]thiadiazol-5-ylamine. The title compound was obtained as a
white solid (Yield = 21 %). MS ISP (m/e): 373.1 (100) [(M+H)'].
'H NMR (CDCls, 300 MHz): 3 (ppm) = 8.47 (m, 1H), 7.98-7.97 (m, 1H), 7.73-7.72 (m, 1H),
7.68-7.64 (m, 1H), 7.42-7.23 (m, 6H), 7.04 (m, 1H), 4.17 (s, 2H), 2.32 (m, 3H).



1 NV\R (DMSO, 300 MHz): d (ppm = 9.94 (s, IH), 8.48 (s, IH, 8.05 (s, IH,
7.84 (s, IH, 7.81 (d, IH, 7.50 (d, IH, 7.35 (t, 2H), 7.21 (s, IH, 5.36
(s, 2H), RORF10(xs2198H) . Exanpl e 18 PCT/EP2009/064497

2- (4-Met hyl -i m dazol -1 -yl )-5-(I-phenyl-1H[],2,4]triazol -3-yl am no) - benzon
trile a) 1-Phenyl - IH-[1 2.41triazol =35yl am ne This conpound was prepared
fron15-pheny|-[|,2,4]oxadiazol-3-ylanine (Journal of Organic Chem stry 28,
1812 (1963) and aniline, via the r eBxanaplgefrent described by Ruccia et al,

Jour nal ocyclic Ch nls 137 0 und was
oo At e TG CRPEHBEyADr e iaminol2-(f-slenmadas) Ta PRBop .
161.2 (100) [(NHFD+] . b) 2-(4-Methyl-imdazol- 1-yl)-5- (I -phenyl - T H[

1,2, 4]t mN@z I- i no) - benzonitrile Prepared in anal ogy to exanple 1 b)
starting w (4-met hyl -i m dazol -1-yl)- benzonitrile and
I-phenwr\ 2 4]tr zol -3-ylam ne. The title conpound was obtained as a

br owni s SO|Id (Yleld': 64 %9. MS ISP (me): 340.4 (100) [(NB-H)+] . 1 NWR
(DVBO, 300 MHz): d (ppm = 10.19 (s, IH, 9.17 (s, IH, 8.13 (d, IH, 7.98
(dxd lap)l - (3 Cldero7hegaylj-7-Rizol-3-Wamine55 (m 3H), 7.39 (t, IH), 7.24 (s,

2

V5 WSS kB S BRI p) yartipg v iR MEPYSRRAIRY MRS ¢ i azo
I -3 y| & ik TREMORIniFoune wak obtalndd Bk kibkaion emrev eyd =phegy MS 19pHml/e): 208.0
1,2,4]triazol-3-ylamne Prepared in analogy to exanple 18 a), starting with
5. phenyl OPI(M+4) dxadi azol - 3-yl ani ne and 2- ami nobenzotrifluoride. The title
conpound was obtained as brownish solid in a yield of 94 % M5 ISP (nfe):
229.2 (64) [(MrH)+] . 1H NMR (DVSO, 300 MHz): d (ppn) = 8.28 (s, IH), 7.93
(d, 1 Hb) 57183-(tloroktidhzylY-1F2pfrizo H3Famiho§3-@dnethid imiBaiol-1¢8)-b&tAbnitrile

2- Met hyl - d I - - 1-(2-trifl th h
1. (21041t rrmm' lrr?@nglf)gm%eiaﬁgﬁ%hg %tﬁwtmg m{%agéépogf{4a¥%h§g§w¥a@0bkawp| e 1 b)

Stant | il oo Cdr N kA0l sbind e RADEGRA By Mhined o
compoundighagelbi silded idd 5 braBIEP old) B0V €00) NPHY VB | 5P ( n1 e)

10" QI i M S PR i S, ISP T
(s, IHp 1737 aS1u3o7-E36(R! f128.23 (bs, 1H), 5.99-5.98 (m, 1H), 5.21 (s, 2H), 2.30 (m,
15 3H).

Example 30
5-[1-(2,4-Dichloro-benzyl)-1 H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile

A N cl
NANh NT’J“@
)Z/ cl

a) 1-(2,4-Dichloro-benzyl)-1H-pyrazol-3-ylamine

20 Prepared in analogy to example 10 a) starting with 3-amino-1H-pyrazole and 2,4-dichlorobenzyl
bromide. The title compound was obtained as a light yellow solid (Yield = 52 %). MS ISP (m/¢):
242.2 (100) [(M+H)].

b) 5-[1-(2.4-Dichloro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile

25 Prepared in analogy to example 1 b) starting with 5-bromo-2-(4-methyl-imidazol-1-yl)-
benzonitrile and 1-(2,4-dichloro-benzyl)-1H-pyrazol-3-ylamine. The title compound was
obtained as a light yellow solid (Yield = 72 %). MS ISP (m/e): 423.1 (100) [(M+H)'].

"H NMR (CDCl;, 300 MHz): § (ppm) = 7.72-7.71 (m, 1H), 7.64-7.63 (m, 1H), 7.44 (m, 1H),



5- [5-(2,6-Di chloro-benzyl)- [1,2,4] oxadiazol -3-yl am no]

-2-(4-nethyl -imdazol- 1-yl)- benzonitrile Prepared in analogy to exanple 1
b) startiwgQ 2ei0tds289br ono- 2- (4- et hyl -i m dazol -1 -yl ) - bemreorEreomloes4and

5-(2, 6-di chl oro-benzyl)-[I, 2, 4] oxadi azol -3-yl am ne (MJ. Dinsdale, J .

Het erocyclic Chem 1981, 18, 37-41). Theé title conpound was obtained as a
white solid (Yield =17 %9. MS ISP (nfe): 425.1 & 426.9 (100 & 84) [(M+H) +]
. 1 NVR7(40C88 (m301), Wt47)-7.22l (dappiy), 70777.84 (rd, 88), 6197-4.99 (m,7L199 6 251 (bd, HH,), 5.98-
7.66-7.622((m II—2 7.42-7.24 ("3214H)’ 7.00 (bs, IH, 6.94 (bs, IH, 4.55
(s, 2HPIAMBIH)s>.35(p 2Hkchad(re 3 5. (1 - Benzyl - |

H pyrazol -4-yl am no) - 2- (4- et hyl -i m dazol -1 -yl )-benzonitrile a)

1-Benzyl -4-nitro- | Hpyrazole To a solution of 4-nitro-I H pyrazole (283
ng, 2.5 nml) in dry DMF (5 nl) undBrampledt gon at nosphere was added NaH
(12 N N _b QNIS[28 actl [t AS
e L e T A T L R L
m, 2.3mnel) was added and stirred at rt for 12h. The mni xture was dil uted
with water, extracted with ethyl acetate and the product was purified by
chr omtw“on silica gel using heptane/ethyl acetate as eluent. The
title c d yé&s obtained as light yellowoil (484 ng, 95 %9. M5 ISP
(me): 226. (1% [(MtNa) +] . b) 1-Benzyl- | H pyrazol-4-ylamne A m xture
of 1-benzyl-4-nigmo- | Hpyrazo le (33 ng, 0.162 nmol) and 10% Pd/ C (10 ng)
was stirred und an hydrogen atnosphere at rt for 12 h. The catal yst was
filtered off, washed with nethanol and the solvent was renoved under

reduced re utet ive the title oHnd as dark brown oil (27.4 ng, 97

0. e Seihgxy- e bhen Dadame iyt PLIdAz0l6™ L7 S O |

H- pyr azobolétioH Gi-siyro2s5-aftrodisbi! (18 Thidaz @dmd1),)6f)4=rh@cﬁ?lorﬂliiﬁ1iidaﬁoIBV(SS)ﬁmF,(M in

anal ogy to exarrgllje 1 b) starting with 5-brom)-2-S(4- rretE%/L: -imdazol -lI-yl)-
A .

benkbnintppl) endatipatassary hydrokide (94 mgol -5 ey i RMSOHR8¢ mly) avas stiedi fd Siba

OO el e s bt Her Bt pFRCL Rhgticitng iy (AT ]
T e T D o™ 3H.
2130 S ieradith ishi S ot e YU Jich K ABBRS, HEigd S5 sAGH htce tered

and the solvent was evaporated under reduced pressure to yield a yellow solid. The crude

15  product was purified on silica gel using dichloromethane/methanol (19:1 v/v) as cluent to yield
the title compound (106 mg, 45 %) as a pale-yellow solid. Alternatively the product can be also
crystallized from the crude material from diethyl ether.

MS ISP (m/e): 234.3 (100) [(M+H)'].
'H NMR (CDCl;, 300 MHz): & (ppm) = 7.97 (d, 1H), 7.96 (s, 1H), 7.83 (s, 1H), 7.42 (d, 1H),

20 7.00 (s, 1H), 4.00 (s, 3H), 2.31 (s, 3H).

b) 3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine

1-(2-Methoxy-4-nitro-phenyl)-4-methyl-1H-imidazole (2.52 g, 10.8 mmol) dissolved in ethanol
(110 mL) was stirred under an atmosphere of hydrogen at 20 °C for 3.5 h in the presence of 10

25 % palladium on charcoal (0.25 g). The catalyst was filtered off and washed with ethanol. The
solvent of the filtrate was evaporated under reduced pressure. The crude product was purified on
silica gel using dichloromethane/methanol (19:1 v/v) as eluent. The fraction containing the
product was suspended in diethyl ether, stirred for 15 min, filtered and dried to yield the title
compound (1.72 g, 78 %) as a yellow solid.

30  MS ISP (m/e): 204.3 (100) [(M+H)"].



a) |-Benzyl-IH][I,2, 4itriazol-3-ylamne Prepared in anal ogy to exanple 3 a)
starting with 3-amno-1,2,4-triazole and benzyl brom de. The title conpound
was obt aiweadommsaivgeol orl ess solid (Yield =14 % . M | SPPCEEPR009DGEHIB (100)
[(NB-H)+] . 1 NWR (DVsO, 300 MHz): d (ppm = 5.1 1 (s, 2H), 5.23 (s, 2H),
7.35-7.25 (m 5H), 8.10 (s, IH). b) 5-6T- -Benzyl- I H

[1,2,4]triazol -3-ylam no)-2-(4-nethyl-imdazol- 1-yl)-benzonitrile Prepared
in anaIIHgyMRJ((H)(@lm(m MHB): Ss(bpﬁlb EITg8nst TH), 6.91 (d, 1H), 6.88 (s, 1H), 6.35 (s, 1H),

5-bro Q(tf | -im dazol -1-yl)- benzonitrile and

I-benzﬁl LA H)é‘ 3% 81114543 ne. The title conpound was obtained as a
white solid (Y| eld =25 %. MSISP (me): 356. 1 (100) [(TVBH) +] . 1 NMR
(DVBO, 300 MHz): d (ppn) =9.91 (s, IH, 851 (s, IH, 8.04 (s, IH,

7. 85- 7 .c30.3¢Bis-[24icthax v (4-ehethyHimidazadlpl-yl) 3thefyl-tiiedrea 7. 20 (s, IH), 5.35 (s,
M5 244 H%{“ ORy et -1yl 46 mmol

5-[1> (4 ?}?Sbonp egnEPF%‘ yr ety rimidggt- L P EenS (4 A Bt A I a gl -1 -
yl) - berannblwid ttcaddd Witk ficilahRe POSN WD 2 hhnimdl) 2nd4c3afrbdrﬁc¥1&llﬁ36 yil. g et 6
Prepared in anal ogy to exanple 18 a), startln W th

5- phenynmpl). Phesnikdives poled i ﬁmcﬁé’aﬁlrﬁﬁldﬂcﬂﬂ%lo@ oA di-tarnutythearbenate(deBhepound

[omry 2o Bt RS0 Sl ety edly Shug A5-heeilupy il ahopy”
7 56 (@boH) hOLﬁs %@s é\ibldit[dm&d:aseal'd)ld the) reSct[onJmﬁ(ﬁrrGNa@ b@nqéh&ﬂydi Jrr vdchb fand

2, 4] triazol - -2-(4-met hyl -i.m dazo| - 3 benzonitril ePrepared
| n dél@?% vbttlbq(lg_t,lw @hq_r Eﬁle gqsg_],tmpg ﬁéecwﬂtaﬁ: was ﬁltered and dried to yield the title

5-b t

7 (as oRaP R RO SRRt e S PO e 08 UM Erbound ves
obt ai ned asacolorless solld(YleId:18% MSISP(rﬂe) 3762(100) &
(378 |2H§§ I-R+ av1)- c .. 3 : (p A th rnl%i ZQdd - l H%l -19
S A _r‘ " X YL s ! [ \

7.57 (qmlgy) 7.24 (s’ | H) 2. 18 (s, 3H) . Exanpl e 24
5-[1-(2,4-Dichloro-benzyl)-1H[I,2,4]triazol -3-yl am no] - 2- (4-met hyl -i m dazo
| - 1151)A sdetioroel merchy-(Ph epéded@ inrg, Ardl gy Dtin 5 exlarfpicthanobyvas treated wghvi-h
5-bro

T O e TR T B i A DS At o e T AL e s el ancishlorq

benzhydrazide (76 mg, 0.45 mmol). The resulting mixture was refluxed for 3 hours, concentrated

and triturated with ethyl acetate. Filtering of the suspension and chromatography on silica gel

using ethyl acetate as eluent gave the title compound as a brownish solid (14 mg, 8 %). MS ISP
20 (m/e): 382.3 (100) & 384.1 (37) [(M+H)"].

'H NMR (CDCls, 300 MHz): 3 (ppm) = 9.87 (s broad, 1H), 7.90 (d, 2H), 7.70 (d, 1H); 7.63 (s,

1H), 7.48 (d, 2H), 7.19 (d, 1H), 7.10 (dxd, 1H), 6.88 (s, 1H), 3.90 (s, 3H), 2.28 (s, 3H).

Example 32
25  5-[1-(2-Chloro-phenyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
N cl
Nt )
z ~N
AT 1

a) 1-(2-Chloro-phenyl)-1H-[1,2.4]triazol-3-ylamine

Prepared in analogy to example 18 a), starting with 5-phenyl-[1,2,4]oxadiazol-3-ylamine and 2-

chloroaniline. The title compound was obtained as brownish solid (Yield = 61 %). MS ISP (m/e):
30 195.1 (100) [(M+H)'].

'H NMR (CDCls, 300 MHz): 3 (ppm) = 8.22 (s, 1H), 7.65-7.35 (m, 4H), 4.22 (s broad, 2H).



compound was obtained as a colorless solid (Yield =67 %9. MSISP (nfe):
424.1 (100) & 426.0 (81) [(M:H)+] . 1H NWR (DMSO, 300 MHz): d (ppm = 9.95
(s, IH), 8oRd(ws2199H), 8.06 (d, IH), 7.83 (d, IH), 7.78pCusmp2000i84497. 70 (d,
IH), 7.50-7.45 (m 2H), 7.33 (d, IH, 7.20 (s, IH, 5.45 (s, 2H), 2.17 (s,
3H). Exanple 25 2-(4-Methyl-im dazol - -p8yl ) -5-
[1-(3-trifluoronethyl-benzyl)- IH [1,2,4] triazol-3-ylamno] -
benzonitrile Prepared in analogy to exanple 1 b) starting with

5- brorm 2-(4- rret hyI -| m dazol benzonltrl I e and
|'(3t 3 ‘A" i:.u"ll 1 \ 1

V. .
(100) ”F’?ﬁ%@ﬁﬁm"’%ﬁﬁ?ﬁa{@% ) ﬁiﬁﬁkmﬂz@ "’ﬁl'“?o 26 “Jf“@‘?ld%’@ é?f}“ 2 e) At
(5 m34| I(-l)bpnz?n&ﬁ-le?arﬁOl (ﬁhlﬁ]ﬁb}pheﬂyl;’}]lilﬂé[lzxﬂtr_mzo:l I_E}I)ﬁarﬂmt@ ZTllﬁd:mtl)tld ¢d)mp)c§1n|9 Evi_aé[s ] |2HZ11
tri aszol bl dé‘l%aﬁB or GQS S(Oiidrfﬁél%%% ggﬂglml ﬁm&P)%ﬁt}e(ﬁQm%%"ﬁ)e] Pr epar ed in
anal ogyHhOMRXQBLE, %OQMH%% Ry Wélhﬁsfbr@a[do'm) Aoy Cs”ﬁtIF@ZS' (@ fﬁ)’-‘?'%[l(ﬁ)e(d,) -

benzonitrile and 4- et enz ‘Al triazo | am ne

title d(bﬁpwﬁrdéﬁa(mdbi)am%éﬂ elﬁ)a7ﬁﬁn7t4@(sol2Hd ’(3:061 dH%GSQQ%IHWBﬂHI@,iITH.e):
370.1 (100) [(MrH)+] . 1H NMR (CDA 3, 300 MHz): d (ppn) = 8.08-8.07 (m
IH), 7.79 (m IH, 7.66 (m IH, 7.61- 7.58 (m IH, 7.30-7.23 (m 5H),
7.02 (m IH, 6.99 (s I'H), 5.22 (sExdhple32.37 (s, 3H), 2.31 (s, 3H).

7 P 3 aibeniy{idaiibrbtiggalTs SAF B el afat e finididd i B hERP e !

-pyrazol - 3ryl am ne Prepared in anal ogy to exanple 10 a) starting with

3-am no-| Ha;\lol e and 3,4,5- trifluorobenzyl brom de. The title conpound

was obt gd asfanbrown oil (Yield =31 %. MS ISP (nme): 228.2 (100)

[(MtH) +f—. b) 2-(4-Aethyl-imdazo 1- 1-yl)-5 -[1-(3 ,4,5

-trifluoro-benzyl) H pyrazo 1-3-ylam no] -benzonitrile Prepared in

anal ogy to exanple 1 b) starting with 5-brono-2-(4-nmethyl-imdazol-I-yl)-
Prepared in analogy to example 31d) from 1,3-bis-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenyl]-thiourea and phenylacetic hydrazide (Yield =7 %). MS ISP (m/e): 362.3 (100)
[(M+H) ].

15 'HNMR (CDCl;, 300 MHz):  (ppm) = 9.25 (s broad, 1H), 7.58 (d, 2H), 7.40-7.20 (m, 5H), 7.13
(d, 1H), 6.99 (dxd, 1H), 6.85 (s, 1H), 4.14 (s, 2H), 3.84 (s, 3H), 2.28 (s, 3H).

Example 34
3-{3-[3-Cyano-4-(4-methyl-imidazol-1-yl)-phenylamino]-[1,2,4]triazol-1-ylmethyl}-benzoic
20 acid methyl ester

a) 3-(3-Amino-[1,2.4]triazol-1-ylmethyl)-benzoic acid methyl ester

Prepared in analogy to example 3 a) starting with 3-amino-1,2,4-triazole and methyl-3-

(bromomethyl)benzoate. The title compound was obtained as a colorless solid (Yield = 8 %). MS
25 ISP (m/e): 233.1 (100) [(M+H)].

'H NMR (CDCls, 300 MHz): 3 (ppm) = 8.02 (t, 1H), 7.95 (s, 1H), 7.45 (d, 1H), 5.17 (s, 2H),

4.21 (s broad, 2H), 3.92 (s, 3H).



benzonitrile and |-(3,4,5-trifluoro-benzyl)-|H pyrazol -3-ylamne. The title
conpound was obtained as a white solid (Yield =56 %9. MSISP (me): 409.3
(100) [ ( MvB2ejo/os2mBl NVR (CDC 3, 300 MHz): d (ppm) = 7. 7PCT/EPQ0Op44PH), 7. 64
(m IH, 7.42-7.37 (m 2H), 7.23 (m IH), 6.97-6.96 (m IH), 6.88-6.80 (m
2H), 6.25 (bs, IH, 6.01-6.00 (m IH) 5% 17 (s, 2H), 2.31 (m 3H).Exanple
28 5-(3-Benzyl- [1,2,4] thiadiazol-5-ylam no)-2-(4-nethyl-imdazol -

| -yl) - beBz@A[3LCVdne-B)4-BreBehintidaZolchliphbedadind]-{ hD attiiazod! 1eylhetis] SBSPORSI on
of 2-phenyl -acetam di ne hydrochloride (1.078 g, 6 muol) in dichloronethane
(10 n Rcldgecthbdldster per chl or onet hyl mercaptan (0.61 ml, 5 mmol) via syringe.

The m J LCEs 0. te - . ol ution of

codi um AFedRIneRgy Sl bE R WACL oRE T2 P M AR0LE A0,

keepi ndehumittingnerafuaminb dll ud |¢r&izQl- 1 -Adrhethy lg-boqutodd eciddatittyil ostet Abe nilxt ur e was
stirred 10 mp at 0 OC, The reacti on m xtur il ut 1 er and the
aquebu$OPRY olgnFd s BEPPTITSE0 Y B f‘ﬁymdféh’dwzshmg (WG onbi ned

or gani ([g\@fpﬁ s were dried over Na SO, filtered and the solvents were

evapor a ed. "The residue was purified by chronmat ography on silica gel using
hept aneHEY MR ((HEl.at08 MElzE dUuppin) =ThE)-8.00 (m, 3ldnioiind, Wds 766t(si IhBd7.48 (dwdl,

S Bensy b0 7 Al 138y B R B or w2 GO, BONEDs, 2.5

3-benzyk -3prchl oro-[ 1, 2, 4] t hi adi azol e (105 ng, 0.5 mmol) in anmonia (2 Nin
MeOH, 2 m) was heated in a pressure tube at 50 OC for 5 h. The solvents
wer €’ evaporated, the residue dilut ebxaiRlg 3@ chl or omet hane, the white solid
(armomsumBmquy&%_){rme&lyi-Etﬁksd)eﬁwu_mh X4 1tdB1-8-yasineRnaanhihed and
then purified by silica gél chromat'ography using di'chl oronmet hane/ net hanol
as el uéﬁlﬂdazqhby{)'rhqnéo%léfnlsound was obtained as a light yellow liquid (40 ng,
419%. M5 1SR (me): 192.1 (100) [(MH)+] . c¢) 5-(3-Benzyl-[

1,2,4]thr 2 HW no) - 2- (4- net hyl -i m dazol - 1-yl)-benzonitrile

Pr epar gd>n"n”anal og o exanple 1 b) starting with

5- brorm)ﬂ-(4- met hyl -i m dazol -1-yl)- benzonitrile and

3-benzyl -1, 2,4]thiadi azol -5-ylam ne. The title conpound was obtai ned as a
whi t e Sobusder(siined fcB- 3-P3-tydp -4-BmeBRl-(mideal- 13¥13-pher(yl90ino]-( NB4Hyiagol-1- 1 NMVR

3, .30 d () = 8.4 7.98-7.97 | , (. 13-7.72
o 7 suaby e kb3 (o fh & B gnnlss 54 phee T e ebolty i 5,
(M 3HbafeXaRt@tedSvitr 0 .82 a3 (608 eifoP8NZ Y nlolir solution of methylmagnesium chloride in

H- pyrazol - 3-yl am no] - 2- (4-net hyl -i mi dazol -1 -yl)-benzonitrile
THEF. The reaction mixture was allowed to slowly warm up and stirred for 2 hours at room

temperature. Hydrolysis and extraction with ethyl acetate gave the crude product which was
purified by trituration in diethyl ether to give the title compound as a colorless solid (35 mg;
20  Yield = 54%). MS ISP (m/e): 414.4 (100) [(M+H) 1.
"H NMR (CDCls, 300 MHz): 3 (ppm) = 8.08 (d, 1H), 7.83 (s, 1H), 7.65 (s, 1H), 7.60-7.50 (m,
3H), 7.47 (d, 1H), 7.38 (t, 1H), 7.35-7.15 (m, 3H), 6.98 (s, 1H), 5.27 (s, 2H), 2.31 (s, 3H), 1.59
(s, 6H).
Example 36
25 5-[1-(4-Chloro-benzyl)-1H-pyrazol-3-ylamino|-2-(4-methyl-imidazol-1-yl)-benzonitrile

N

A o, ST
N 7 ‘N

A

a) 1-(4-Chloro-benzyl)-1H-pyrazol-3-yl amine

Cl

Prepared in analogy to example 10 a) starting with 3-amino-1H-pyrazole and 2,4-dichlorobenzyl
bromide. The title compound was obtained as a light yellow solid (Yield = 29 %). MS ISP (m/e):



a) 1-(3-Chloro-benzyl)- | H pyrazol-3-ylam ne Prepared in anal ogy to exanple
10 a) starting with 3-am no-1 H pyrazol e and 3-chl orobenzyl brom de. The
titl e conpoundt/osa®9obt ai ned as a brown oil (Yield = 11 PCIT/HVMSR40TT €) :
208.0 (100) [(MrH)+] . b) 5-[ 1-(3-Chloro-benzyl)-
| H pyrazol - 3-yl am no] - 2- (4- et hyl -i m d6@ol - 1-yl)-benzonitrile Prepared in
anal ogy to exanple 1 b) starting with 5-brono-2-(4-nethyl-imdazol-I-yl)-
benzoni2ogiol @o@TeMH)3- chl or o- benzyl ) -1 H-pyrazol -3-ylanmne. The title
conpound was obtained as a light yellowsolid (Yield =56 %9. MSISP (me):
389.2 (100) [(NH—|)+] .1 NWR (CDC 3, 300 M—lz) d (ppn') = 7.67-7.66 (m IH),
(201364 )o1-R)-BdifnBfe(m [ H),

: a) JC 98 ‘ / 2H 3C 3H anpl e 30

5-[1-¢( Z’,rébaﬂcblhlaoalogjom’lwh)p-lé 1b) startmg with 5-bromo-2- (4 rnethyl-lrmdazol-l -yD-

H- | 4- et d I - tril

py azb%vwﬁ eganﬁéglﬁ%%éqo &?1593& r?zrg? aﬁ\é %ﬁ%ﬁﬁ@&hpﬁhaﬁ?ﬁ%@\}btﬁ@ed
exarrpl &s %%gﬁ% &EWMIMQY\MI&Q R %5“1\@91@"&9%5 %@'ﬁl@ﬁﬂ(ﬂ%ﬁﬂ' chl or obenzyl
brom de The ¥|t | e conpound was” obtained as a lig yell'ow solid (Yield =

52 9% . 'NBNMBR(DMle)3002MBPIZR &((pPO) =[1 0% FHpF(m, 1H), 7%4[7 63 (@, WHDi chl or o- benzyD-

anal a1 SkLp 05628 it 118G O -0 By 555 A BB 20 (regHof iyl ) -
benzoni3tH)i le and | -(2, 4 di chl oro- benzyl) -1 H pyrazol -3-ylam ne. The title

ound ‘'was obtained as a light yellow solid (Yield =72 %9. MSISP (me):
42301 (100) [(MrH) +] . 1H NMVR (CDCl Bxamglo3KHz) : d (ppm) = 7.72-7.71 (m

7 07 7 o [:{ ﬁép&@ 4é!4'9é1}etéylglgu%1”}ol-'1'£%rl) p@ﬁ@lﬁ@o]&’ﬁhz%@# %rb%éyléggt(zld(eﬁ}
5.31 (s, 2H), 2.30 (m 3H). Exanpl e 3edtef 5- (4- Chl oro-phenyl)-[ 1, 3, 4]

oxadi azol - 2-yl ] -[ 3- net hoxy- 4- (4- net hyl -i m dazol -1 -yl)-phenyl ] - am ne a)
1- (2- Met hoxy-4-ni tro-phenyl)-4-nethyl- 1Him dazole A solution of

2- chl or 0<B> ogfls6l e/ (187 ng, 1 mmol), of 4-methyl-I H-inidazole (335
ng, 4 npek d pdtassi um hydroxide (99 ng, 1.5 mmol) in DVSO (0.86 nl)
was sti d for 5 h at 80 0OC under an atnosphere of nitrogen. After cooling

to 20 OC the reaction was poured onto icewater.
a) [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourca

15 To a solution of 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine (500 mg, 2.46 mmol) in
THF (30 ml) at 0 °C was slowly added benzoyl isothiocyanate (0.366 ml, 2.583 mmol) and the
reaction mixture was stirred at rt for 2 hours. The solvents were evaporated and the residue was
dissolved in methanol (50 ml). A solution of potassium carbonate (1.02 g, 7.38 mmol) in water
(23 ml) was added dropwise at rt, the reaction mixture was stirred for 3 h at rt. The methanol was

20 evaporated, water (10 ml) was added and stirred at rt for 1 hour. The solids were filtered off,
washed with diethyl ether and dried in vacuo. After trituration with diethyl ether the title
compound was obtained as light yellow solid (490 mg, 76%). MS ISP (m/e): 263.1 (100)
[(M+H)']

25 b) 2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-thiazole-4-carboxylic acid ethyl

ester
A suspension of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (131 mg, 0.50 mmol)
and ethyl bromopyruvate (74 ul, 0.50 mmol) in EtOH (3 ml) was stirred at 60 °C for 18 hours.
The solid was filtered off and washed with cold EtOH, then dried in vacuo to give the title

30 compound as light brown solid (130 mg, 72 %). MS ISP (m/e): 359.1 (100) [(M+H)].



A precipitation was fornmed and the suspension was stirred for 15 mn. The

solid was filtered off, washed wth water, dissolved in dichloronethane,

dri ed ovewo=odvosmosul fate, filtered and the sol vent wasPevaporaedounder

reduced pressure to yield a yellow solid. The crude product was purified on

silica gel using dichloronethane/ nethafbd (19:1 v/v) as eluent to yield the

title conpound (106 ng, 45 % as a pale-yellow solid. Alternatively the

pr oduct'HOARIRO@CBL BOOS BYG MVAA)i & ashnl)=-010.8516, CHY D2 9@, &H )2y 9k (&M H), et days,

ether. M ng@(g%%) 234. 3 8 g$ . +€S ) %H Sﬂ%&gﬁg 3, r(300 3 )d

(ppn') =1HZ 898 (ma lfﬂ)r|)7 5371 9@(1(151H) l¥|)2 77243(311(1@ 141257 (q.72H23 34 (s.13H), 2.34 600, (s,
%@ {?0 ) .31 (s, 3H). b) 3-Methoxy-4-(4-nethyl-imdazo 1-

1 yI) phenhyla Qf I-(2-thhoxy-4-nitro-phenyl)-4-nethy|-I H i m dazol e (2.52

g, 10.8 mml) dissolved in ethanol ExddgpledR) was stirred under an

at nospher f hydrogen at 2 Cfor 3.5 h.in 10 % pal | adi um

on csnarcozT{(%([éTl%St Y-HTiemELnY; F‘?‘éj(az%is yr).nlteérfé‘&*legkﬁa QHOW“(' ol

et hanol . The solvent of the filtrate was evaporated under reduced pressure.

The crudeOﬁEfﬁucTéﬁrz_purified on silica gel using dichloronethane/ net hanol

(19:1 viy ely The fraction containing the product was suspended in

dlethyﬂkg}her stirred for 15 mn, filtered and dried to yield the title

conpoun (.72 g, 78 % as a yeIIOM/soIid NB ISP (me): 204.3 (100)

6. 8 { o0 4 B b oemipp Vg ot RS SgpiBybig rhiagly Y by |
1,3-Bi Slc{di’eﬂfi@ﬁfeh‘t@f(m‘}né %mrhmbt)nﬂu@amkgz lnl%’ht)() ‘@Q/@yhddedtd%t@yl néslum

suspensi on of nethoxy-4-( |-i m dazo

enyl am ne , 2.46
mol )  ibroBidgi(3 Mk sediion ipdE1E; P al.ddZ 16 mot)rardé@m%%%ﬁrrré at 0 °@7f0r12 h. hw@acr’rml )

?ggyg nﬁggﬁg“éyéotgﬁﬂgﬁug¥m%iW%ér?mgggi%nﬁlégyg%ﬁgﬁhl1@§§§ %Ruﬁg4zﬂnnnl) in
1nl et hgnaus phasslwasasitectcd fiotd thmedwioly d&tmyg cthier, 4ridil ﬂ'ﬁéﬂNEizS@ fiyeréddandethe Af t er

about 2 hours, gas evolution ceased and the reactron m xture was
concentsPREE Weie Gvpattethd heirasidueavanipuified By pijica seliebromatpgraplssining ng

prec PidididoliEfahl b 8ra0 SO, R (A cblbbihd hs, dihes sommaN. a2 of ()

[5- (4 @i, 5% pMRIYSD (rivk): 348]1qx 0@ [AI6FD - y1 | - [ 3- et hoxy 4- (4- et hyl - | m dazol

o B L PO G St odpad) wre i Boatihy 765 ', O Fad (i, 18 7 F0 1T

1H), 6.93-6.88 (m, 2H), 6.48 (s, 1H), 3.85 (s, 3H), 2.7 (bs, 1H), 2.30 (m, 3H), 1.61 (s, 6H).

Example 39
5-[3-Cyano-4-(4-methyl-imidazol-1-yl)-phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-
20  3-carboxylic acid methyl ester
F F
JOTE
O\
a) 5-Nitro-2-(3.4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl ester
A mixture of methyl-3-nitro-1-H-pyrazole-5-carboxylate (ART-CHEM) (600 mg, 3.5 mmol),

3,4,5-trifluoromethylbenzyl bromide (789 mg, 3.5 mmol) and cesium carbonate (1.37 g, 4.2

25 mmol) in 15 ml of acetonitrile was stirred at 60 °C for 2 hours. The reaction mixture was
concentrated, hydrolysed and extracted with ethyl acetate. The organic phase was dried,
evaporated and the residue triturated with diethyl ether to yield the title compound as a colorless

solid (698 mg, Yicld = 63 %). MS ISP (m/e): 333.1 (100) [(M+NH4)'].



bi s- [ 3-net hoxy-4-(4-nethyl-imdazol-1-yl)-phenyl] -thiourea (200 ng, O0.45
nmol ) and 4-chl orobenzhydrazide (76 ng, 0.45 nmol). The resulting m xture
was refl uweaofomsz®9hours, concentrated and triturated wpPCh/EPRéOWIOcHOTEL at €.
Filtering of the suspension and chromatography on silica gel using ethyl
acetate as eluent gave the title conpoetG?d as a brownish solid (14 ng, 8 %.
MS ISP (me): 382.3 (100) & 384.1 (37) [(MrH)+] . 1 NWR (CDO 3, 300 MHz): d
(ppm) =HNBIR (((H)©1§031)@MHIZD S (PpRO=(7c43 @HH), 7.04Q¢, 06), m(s ZH§33 95(s, BH)., 7.48
(d, 2H), 7.19 (d, IH, 7.10 (dxd, IH), 6.88 (s, IH), (s, 3H), 2.28 (s,
3H). Exanple 32

5-11- (%%g:hAﬁ)l}[n%-P_ Byl -imdazol -1-
yl)-benzonitrl phe -3-yl am ne

Pr epar dib 4 suspemalongyf .‘n-mtﬂ)le-l@ﬂé-tlhﬂuat)o baﬂzyll)QiH’-lgymszﬂS carboxyhc acid methyl

E%é’e&gﬁ;@aﬁi 3 R e et g ot Tof ol my iy G pighapost

195 1 GAQMe r{n{xM'iU)aﬂrogeﬂaté\J\ﬁr 1 Suy at%@(qn Mﬂgﬁerat@ﬁe( a@lﬁ%rmal%rg%ul(es Thé H) .
7.65-7.35 (m 4H) 2 (s broad, 2H). 1- (2-Chl oro-phenyl)- T H[

1,2, 4] tcaiaazbwagﬁwradrbff@}ld 2he( Blenatst dwlbentmedatz cyield theytitle-coampond a4 ¢ddofesepar ed

: I } i ng. i .
5 by om3o B (e D1 A0 b FRATS: BRIy

| - (2- cHHoyRRpfTEY h |

ob§ ai ﬁegqgs a col %ﬁdg?sm?ol%l (ﬂbﬁl@rfﬁj ﬁBﬂy 6%@ IHBSI%L‘%% 2H) C%%@gm(%i)l\gg;s

[(MH)+] . 1 NWVR (CDd 3, 300 M—|z) d (ppm : 9.61 (s broad IH), 8.40 (s,
I9Talnil é 4 '-ari udro2 ng

( 5- Ben-Ziyda-rlboxi/hB aéhh rnethvl ester
oxadi azol nmet hoxy- 4 g4 nmet hyl -1 m dazol - | - r)1 phenyl J - am ne
Pr epar & aenaﬁe%ﬁé%lggy {ooeREND] &) SRENZFYIGHy-bromo-2-(4-rethylimidizot-1-y

3- bi g |
phenyi SECET AP el PR P G AU iy s,
1H NNRT(lﬁlrﬂe&pn@o@nms obtaingppny coloBesR 5ol (Viekiael 15 V) MSTASBEN('d); 4@} (100)

7407 7.13 (d, 1H), 6.99 (dxd, IH), 6.85 (s, |H), 4. 14 (s,
[é\gé‘?] 22825 3E)|) Exarrpl(ex34 K (s 11 (s

3 .{3 [3 1 o n%ﬁww }W(Lenz IC@%mgthA hﬂghﬁg‘y daﬁmoi 63 (kd218), 7.46 (d, 1H),

triazol - d net st e
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20 Example 40
5-[5-(1-Hydroxy-1-methyl-ethyl)-1-(3,4,5-trifluoro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-

methyl-imidazol-1-yl)-benzonitrile
F F

N\/ED/“ /N.Np/

AT,
Prepared in analogy to example 35 from 5-[3-cyano-4-(4-methyl-imidazol-1-yl)-phenylamino]-

25  2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl ester and methyl magnesium

chloride. The title compound was obtained as yellowish gum (Yield = 27%). MS ISP (m/e):
467.2 (100).
'H NMR (CDCl;, 300 MHz): & (ppm) = 7.63 (d, 1H), 7.45-7.35 (m, 2H), 7.18 (d, 1H), 6.93 (s,

1H), 6.85 (t, 2H), 6.39 (s, 1H), 5.80 (s, 1H), 5.52 (s, 2H), 2.29 (s, 3H), 1.51 (s, 6H).
30



Prepared in analogy to exanple 3 a) starting with 3-amno-1,2,4-triazole
and net hyl - 3- (brononet hyl ) benzoate. The title conpound was obtained as a
col or|l essweabiohs¢ivbel d = 8 %9. MS ISP (me): 233.1 (100pC(avkedprop4497 1 NVR
(cbA 3, 300 MHz): d (ppm = 8.02 (t, IH, 7.95 (s, IH, 7.45 (d, IH, 5. 17
(s, 2H), 4.21 (s broad, 2H), 3.92 (s, -8H.b) 3-

{3-[3-Cyano-4-(4-net hyl -im dazol - 1-yl)-phenylamno]-[ 1,2,4]triazol-
1-ylmethyl} -benzoic acid net hyI esEermpledpared in anal ogy to exanple 1 b)

starti wWih 5-b -2-(4- et I-|mdaz | -] enzonjtri]e ap

3-(3- a%gwalyfeﬂ,wz,m{-%&'wf‘ﬂ [@rmﬁﬂm 9w mﬁee\aaob' Rypoxdicgeid %@0{?1 le
conpound was obtained as a col orl eggp dYield = 40 % M5 ISP (nme):
414.3 (100) [(MH)+] . 1 NWR (CDd 3, %’qo M—Iz) d (ppn) = 8.10-8.00 (m 3H),
7.88 (s, IH, 7.68 (s IH), 7.60 (dxd, IH), 7.60-7.45 (m 2H), 7.30 (d,
IH), 7. 12ONH);ﬂ 9 (s, IH), 5.32 (s, 2H), 3.93 (s, 3H), 2.31 (s, 3H).
Exanpl e /3

5-{I - %‘ - Hydr oxy- | - met et hyl)-benzyl]-1H[I,2,4]triazol -3-yl am no}- 2-(
4- et hy i mdazol - 1-yl) -benzonitrile A suspension of 3-

{3-[3- %?(QITQ Mothdz B DhethyITh @2zl 1 -yh- aﬁehvlaﬂﬁnﬂltﬁmaeh darfoxidhtifi azol - 1-

yl nmet h -benzoi'c acid nmethyl ester m% in"4 mM of THF was
cool ed A m1>stnre| o @it cthnxy- ﬂf(éan@hbflvmm&azol-i;z' mheélﬁlaggncriﬁbla)ml@ﬂ -carBoxydik aeid

a1 owed b oL Py RPN KO O Mufh 17 o S35 o Pty 7B

Hydr ol Yosdsheaddd t90 F@ESr 12 yﬂdtthele&ckméd RAEI@Uh gaksud NE Solutitd ENOOHES addbd ch
was purified g.yhtrlturatlon in diethyl ether to give the title compound as

a col orptkpHEolhegopmatsyere vyamomted, tojggne wis addpd fonha yesidye and cyapomyteq ¢8@HH) +]

07 T g v Ol G D sotaBRsg e ik S 50090k ) ¢ 3% 1% o

(s | HMS 3SR fmfe$,332H) (10@) BU+H,]. 3H), 1.59 (s, 6H). Exanple 36
5-11-(4-Chl oro-benzyl)-|

H pyrazol - 3-yl am no] - 2- (4- net hyl -i m dazol -1 -yl )-benzonitrile a)
| (4 Ot 18- EmAY] A= ubh iy 3R 31Y v A1 RHAN L L0 SRELOBY oL@ 42AITL © 10
a) starting wth 3-am no-TH pyrazol'e and 2, 4- di chl or obenzyl

benzylamide

15 To a suspension of 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-thiazole-4-
carboxylic acid (61.5 mg, purity 43%, 0.080 mmol) in dichloromethane (2 ml) were added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (24.5 mg, 0.128 mmol), 1-
hydroxybenzotriazole hydrate (19.6 mg, 0.128 mmol), tricthylamine (30.0 mg, 0.296 mmol) and
a solution of 4-fluorobenzyl amine (12 mg, 0.096 mmol) in dichloromethane (1 ml). After 12 h at

20 rt again 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (24.5 mg, 0.128 mmol),
1-hydroxybenzotriazole hydrate (19.6 mg, 0.128 mmol), tricthylamine (30.0 mg, 0.296 mmol)
and a solution of 4-fluorobenzyl amine (12 mg, 0.096 mmol) in dichloromethane (1 ml) were
added. After 12 h at rt the reaction mixture was directly purified by silica gel chromatography
using dichloromethane/methanol as eluent. The title compound was obtained as a off-white foam

25 (23.0 mg, 66 %). MS ISP (m/e): 438.2 (14) [(M+H)'].
"H NMR (CDCls, 300 MHz): 3 (ppm) = 7.64-7.63 (m, 1H), 7.56 (s, 1H), 7.39-7.19 (m, 6H),
7.06-7.01 (m, 2H), 6.91-6.86 (m, 2H), 4.57 (d, 2H), 3.73 (s, 3H), 2.30 (m, 3H)

Example 42
30 1-(3-Chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-(4-pyridin-4-yl-phenyl)-amine



brom de. The title conpound was obtained as a light yellow solid (Yield =
29 . M5 ISP (me):208.0 (100) [(MtH)+] . b) 5-[ 1-(4-Chloro-benzyl)-

| H pyr azovo2ey/@eino] - 2- (4- et hyl -i m dazol - 1-yl) - benzomrCtrmPe@oBsapar ed i n
anal ogy to exanple 1 b) starting with 5-brono-2-(4-nmethyl-imdazol-I-yl)-
benzonitrile and |-(4-chloro-benzyl)-I-b#pyrazol -3-yl am ne. The title
conpound was obtained as a light yellow solid (Yield =28 %9. MS ISP (nfe):
389.2 (100) N#E) +] . 1H NMR (CDA 3, 300 MHz): d (ppm) = 7.68-7.67 (m

IH), 7.64- @Nwﬁy?sg?l?(m 7H), 6.97-6.96 (m IH), 6.20 (bs,
|
|

IH), 5.08Y5.97 (m 8.20 (s, 2H), 2.30 (m 3H). Exanple 37
2-[3- Vet oxy-4- (4-nethyl -i mdazol -1 -yl)-phenyl am no] -t hi azol e-4-car boxylic

acid etPli'é’ﬂar&{Sﬁl%ha@§¥ I[o3e>1\é%{pm@1< ¥y étal(tﬁhg %{W k4 ben‘i@ﬁh)en?y 3 plyrﬁah)e ohealdr

-thiourea To a sol Otion of 3-nethoxy-4-(4- | -i midaZol -1 -yl ) -phenyl am ne
(500 novledicing Ghrephiytry, 42 THF 2 BB 7l $9%1 gl I}(S W@lgrosb@wly léﬂblleu4be¢mb33+

L Or e SRER kSt el M i RHE fEPadn At nt B e v SRl L e

dlS&D|@@Q@)mA$ﬂﬂh@ﬂ@}36§Q n00). [(M+8Pfuti on of potassium carbonate (1.02 g,
7.38 |) in water (23 m) was added dropw se at rt, the reaction m xture

was st I FTSMR GIMSON 36 MHZ): et hanth, 1hiagS. o1 b aHA AT (dkis . 1210, 2H). was

i th ot 8RR LPRER T ot b 1AVl Al B B at o w th di bt hyi ot her

the title conpound was obtained as |light yellow solid (490 ng, 76%. MS | SP
(me): 263.1 (100) [(MtH)+] . b) 2- £3 Met hoxy- 4- (4- nmet hyl -i m dazol -
1-yl)-phenyl am no] -t hi azol e- 4- car bo §F9Bkéé|d et hyl ester A suspension of

3- gt hoxy. 1 mol
TGt ot i Eh B L ARARr ) s RERBY - YL B dadotls FBeptibndhy- SO0
OC for 18 hours. The solid was filteradineff and washed with cold EtOH, then

dried in vacuo to give the title conpound as |ight brown solid (130 ng, 72
%. M5 ISPy(ne): 359 1 (100) [(MtH)+] .1 NMR ((CDs)2CO, 300 MHz): d (ppm

= 10. 85 (¢ (/@’ﬁ%ﬁ 7.98 (m IH, 7.89 (s, IH, 7.68 (m IH,
7.53-7. I H) 24 (m IH), 4.27 (g, 2H), 3.87 (s, 3H), 2.34 (m
3H), 1 0 (t, 3H). Exanpl &
A mixture of l-(4-brorno-2-rnethoxy-phenyl)-4-rnethyl—lH-irnidazole (W0O2009076352,
Example 1; 50 mg, 0.19 mmol), 1-(4-fluoro-benzyl)-1H-pyrazol-3-ylamine (45 mg, 0.40 mmol),
15 sodium phenoxide (35 mg, 0.57 mmol), tris(dibenzylidencacetone)dipalladium chloroform
complex (3 mg, 0.003 mmol) and 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene =
Xanthphos (7 mg, 0.012 mmol) in dioxane (2 ml) was heated under an argon atmosphere in the
microwave to 130 °C for 15 min. The mixture was diluted with water, extracted with
dichloromethane and the product purified by chromatography on silica gel using
20 dichloromethane/methanol as eluent. The title compound was obtained as a light yellow solid
(Yield = 42 %). MS ISP (m/e): 378.4 (100) [(M+H) ].
'H NMR (CDCl;, 300 MHz): & (ppm) = 7.57-7.56 (m, 1H), 7.31-7.30 (m, 1H), 7.27-7.21 (m, 2H),
7.09-6.98 (m, 4H), 6.82 (m, 1H), 6.68-6.64 (m, 1H), 6.09 (s, 1H), 5.99-5.98 (m, 1H), 5.17 (s, 2H),
3.75 (s, 3H), 2.29-2.28 (m, 3H).
25 Example 44
(5-Benzyl-oxazol-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine

a) 2-Bromo-3-phenyl-propionaldehyde




2-{2-[ 3- Met hoxy- 4- (4- net hyl -i m dazol -1 -yl ) - phenyl am no] -t hi azol - 4-yl } - pr opa
n-2-ol To a solution of

2- [ 3- net weyeot/5aeet hyl -i m dazol -1 -yl ) - phenyl am no] - t hipaz@Preeodcapboxyl i ¢
acid ethyl ester (20 ng, 0.056 mmol) in dry THF (2 n) at 0 OC was added
met hyl magnesi um brom de (3M sol uti on i-A5-THF, 93 nl, 0.279 mmvol) added and
stirred at 0 OC for 2 h. The reaction m xture was cautiously quenched with
sat ur atTech @yueaus 3apreanipurpictildhyde(1S0d gtpueity 90PHL0.a9 uROLS didhisemetanc at
extracted three tines w [ ether, dried over Na SO, filtered and

th diethyl
the solWénvas syl aéi&la%miafal.(le%é -0%7 mab. Adsr bk pfiit e slvest waveragetated

chroma i i 0 eluent. The title conpound

s obt T hag B R O P e Rl B )™ N | sp (mre): 345 1

O LN W A T Tl U o a0 P b S
, 7. m .19-7. m , 6.93-6. m , 6. S, , 3.

(s, %H)3,-452((n¥ 1@1:);322131)1,4 m.36D(m 3H), 1.61 (s, 6H). Exanple 39

5-[ 3- Cyano- 4- (4- net hyl -i m dazol -1 -yl )-phenyl am no]-2-(3,4,5-trifluoro-benzy

| )-2H pyrazol e- 3-carboxylic acid nmethyl ester a) 5-Nitro-2-(3

A5-tri ftl) §aBanzblenzy b))} 2-2Hnpye azol e- 3- car boxylic acid nmethyl ester A m xture

3, 4, (0018 VUGB R BB BRI PG00 SUH) b CeBThih P Bnal o
(1. 37 g30¢*md WARIdled Bred P14Th6 8f 0.86E881iahd itﬂ@reﬁ@ﬁmﬁ%ﬁ%ﬁ{r@dza?hea@éh 8O0 @ fo?

hours. The reaction m xture Was concentrated, hy ysed and extracted

wi t H) etlByi. Thc etlaitrd . wablveamrgaditbe plslse waa dildtcl edth dotdponztlede and wakledr esi due
triturated with di,et hyl, ether to yj the title conmpoynd as a .co] ar] ess
Lol o DBl DRl 4sAGS Sothory (RN widlbn 48 PRTRSIA Ron DRl bR \r
( CDA 3,tin®QQvitzguecoh KyRIRSBhIoTic/acfBsoligtion! (BIN). Th®borhbineRiucods puséSwerdH) , 3. 95
(s, 3H). b) 5-Am no-2-(3 A5-trifluoro-benzyl)-2H- pyrazol e-3-carboxylic acid
met hyl adpisted tapHgl %wgkpmp%sqﬁﬂum hydroxide solution (2 NE) and then extracted three times

5-nitro-.2-(3,4. 5-trifluoro-he -2 razaol es3-,car i i thyl
o S B A RSt L MM T
10% 0N veRakgmahtedbod tHeecdiduet pulich e stige pat @domatoglapby beigs at room
tenperature and nornmal pressure. The catalyst was filtered off and the

filtratéchiametengmsthapel apictycyt.Tie titkecpmpe By ameptaigedacdydlometadiddd| 78e. (47
. Yi qlyd, = \ .0 (100 McH) 4] . 1H NMVR (CDO 3, 300
I ) L o A by S VA AR PYIS Al D

5- [ 3- OYHMOM&R- (D @let 309I MHR): dappin) E-A34-7 phémy SEyrion)] (s 2H B 440%bs, 2iH)) 3185 65, benzy
1) -2H pZ)H)aZOI e- 3-carboxylic acid nethyl ester

20

¢) (5-Benzyl-oxazol-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine

Prepared in analogy to example 43 starting with 1-(4-bromo-2-methoxy-phenyl)-4-methyl-1H-
imidazole and 5-benzyl-oxazol-2-ylamine. The title compound was obtained as a yellow solid
(Yield = 22 %). MS ISP (m/e): 361.3 (100) [(M+H) .

25 'H NMR (CDCls;, 300 MHz): 3 (ppm) = 7.60-7.59 (m, 1H), 7.42-7.41 (m, 1H), 7.36-7.24 (m, 5H),
7.15-7.12 (m, 1H), 7.05 (m, 1H), 6.88-6.84 (m, 2H), 6.62 (m, 1H), 3.94 (s, 2H), 3.80 (s, 3H),
2.29-2.28 (m, 3H).

Example 45
[1-(4-Chloro-benzyl)-1H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-

30 amine

S,



Prepared in analogy to exanple 1 b) starting with

5-brono- 2- (4- et hyl -i m dazol -1-yl)- benzonitrile and

5- am no- 2W020%/B219pi f | uor o- benzyl ) - 2H pyr azol e- 3- car boxPCirEPa@9dc4¥e1 hyl
ester. The title conmpound was obtained as a colorless solid (Yield =15 9%.
MS ISP (me): 467.2 (100) [(M+H)+] . Z66VR (DVBO, 300 MHz): d (ppn) = 9.42
(s, IH, 7.83 (d, 2H), 7.63 (dxd, IH), 7.46 (d, IH, 7.20 (s, IH, 7.13 (t,
2H), 6.Poépat&l 1n|ah&10g§5tcﬁé(a€1§),le Mtaﬁﬁag&ﬂﬂ( B-(4-BHdmo-2-refhdx&/-phidhlyl)-4Exnatiipl-eH4 0
5-[5-(l.- Hydroxy-1 - met hyl - et ){1 (3,4,5-trifluoro-benzyl)-|H pyrazol -3-yla
ni no] - 20} zolﬁ@pwr( rqﬁqxa%snzy)l Ighpyrazebﬁz%ﬁmw IThe t Pl%ﬁ%lffl%lﬁdﬁ”?’é feaRRd as@

exanpl fir ( Ydgul ) phenyl am no] -

2- (3, 4%’§ﬁ$‘?llhﬂﬁ{1@o<§ﬁ&genza?§ ]\gél-légrazeglje%\?l 189 xMﬂhll)g acid nethyl ester and
met hyl lmmamgmwrmﬂe) Sl@pmp |=t7|5e7 aéarpmumﬁ)wam bboemnﬁd) aszmuvcfm&m) gum
(Yield = 27%.

7.63 (d;0%HPo (171, lﬂé)ﬁ%%6 ?%n(m,zlrlijl) 6?321(81, (1131) ﬁﬁi 666(931{{% 6. 1%8 Hé) §§99c§ S§’
639( 0 , ( 2.29 (s, 3H), 1.51 (s,

o Examb}lﬁ}; 1?7& 215 3. A4 319y, 829(528 ahD3ny

2- [ 3- Met hoxy- 4- (4- net hyl -i m dazol -1 -yl) - phenyl am no] - t hi azol e- 4- carboxylic
acid 4-fluorobenzyl am de a) 2-[3-M hoxlg1 g-(4- nmet hyl -1 m dazol -

1-yl) - phenyl ani noj - t hi azol e- 4- car boX¥AMR* 8id A mixture of

2- [ 3- et NopyFrotdth S-naéirh agr! lraz\bll)s Wil ed0xy04-(4- i et lifiridaofN BAX Y| i C
acid et hi;}lcmester (21 g py IQR(J}{WSM i rf?a‘;at er, 1}?72 1, 3.52 mmol)
andl®t hanol (3 m) was heat ed to 91011*’@@1]\‘2!3111113?2 h and then cooled to 0 OC. An
aqueous HC solution ( 1 N) was added until pH7. The solvents were

evapor at edp_t ol uene was added to the residue and evaporated again to yield
t he tlt|£->‘\NC ot ht brown solid (450 ng (purity 43 %, 100 %. M
ISP (m 1(1 0) MrH) +] . b) 2-[3- Met hoxy-4-(4-nethyl-imdazol -
1-yl)-p nyI am no] -t hi azofl e- 4- car boxylic acid 4-fluorobenzyl am de To a

Sus pen%? Q4% luoro-benzyl)-5-methyl-1H-pyrazol-3-ylamine

2- [ 3- et hoxy- 4- (4-nethyl -i m dazol -1 -yl) - phenyl am no] - t hi azol e-4- carboxylic
aci d ( SIeIBIeryin apgleRy (o @@%pl@l(b8ﬁt¢ﬁim$ Wwithrp-gictiyl-bHanerdeddeylgmingiand der e added

o 135 SHIFALHA L RRE DL MRS L RS L G e

tri gt hyhagyi 266. ( B@OP[Mp+HP].296 ol ) and a solution of 4-fluorobenzyl am ne
(12 nmg, 0.096 mmol) in dichloronethane ( 1 m). After 12 h at rt again
| - (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochloride (24.5 ng, 0.128

MI) , ) [1-(4-Fluoro-benzyl)-5-methyl-1H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenyl]-amine
Prepared in analogy to example 43 starting with 1-(4-bromo-2-methoxy-phenyl)-4-methyl-1H-

20 imidazole and 1-(4-fluoro-benzyl)-5-methyl-1H-pyrazol-3-ylamine. The title compound was
obtained as a light yellow oil (Yield = 41 %). MS ISP (m/e): 392.2 (100) [(M+H) ].

'H NMR (CDCls, 300 MHz): 3 (ppm) = 7.57-7.56 (m, 1H), 7.16-6.98 (m, 6H), 6.82 (m, 1H),
6.68-6.65 (m, 1H), 6.08 (s, 1H), 5.80 (s, 1H), 5.14 (s, 2H), 3.75 (s, 3H), 2.29-2.28 (m, 3H), 2.22
(s, 3H).

25 Example 47
[1-(3-Chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
amine

' N
PO
7~ N=/
N )’//’,“ Cl

Prepared in analogy to example 1 b) starting with 1-(4-bromo-2-methoxy-phenyl)-4-methyl-1H-
30 imidazole (W0O2009076352) and 1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-ylamine from example



1- hydro xybenzotriazo le hydrate (19.6 ng, 0.128 mmol), triethylamne (30.0

ng, 0.296 mmol) and a solution of 4-fluorobenzyl amne (12 ng, 0.096 nmol)

in dichl ovorretomae®9( 1 m ) were added. After 12 h at rt PChEPR@A®6440N

m xture was directly purified by silica gel chromatography using

di chl or onet hane/ net hanol as eluent. Thé&7title conpound was obtained as a

off-white foam (23.0 ng, 66 9. MS ISP (nme): 438.2 (14) [(MH +] . 1 NWR

( CDCI 3,7 @@heNlrllZe) ¢onbouag ﬂ@as Bbthikd-a¥ a BBty ydllohv solid $¥idié = 13Mh). MS B fm/ep (m
% 2H), 6.91-6.86 (m 2H), 4.57 (d, 2H), 3.73 (s, 3H, 2.30

(m 3H)39é>2a(r1f9@)e[ Mz3H)J( 3- cnl or o- benzyl) | b [1 2, 4]

tri azoh en a t le 1
1 22l el eSSV aneny PR e Rzt Ag 1) Aniipaxatg AR
Chemi stma (s4EH) 351027 35&1 1H)993)2)(danqi) 7.15 (d, 1H), 7.07 (dxd, 1H), 6.98 (s, 1H), 5.33 (s,
I-(3 chloro-benzyl )-1H[I,2,4]triazol-3- ylam ne fromexanple 7 a). The
title %u?’uéﬁ\}%@%lﬁéﬁ b as a slightly yellow solid (Yield 39 %9. M5 ISP
(me): 362 1 (100) [(MH)+] . 1 N gm §300 MHz): d (ppm = 9.53 (s,

I H), 855(d 2H), 8.47 (s, IH), H), 7.65-7.60 (m 4H), 7.45-7.35
(m 3Hp; [37Methogy4- (4Hpethsl-gaidazol- 1214) pheaodmpn@ 23(3j4,5- (mﬂtmrg oztieRblyl ) - |

H pyraé)(}(%?z’é e}d(]j, r%gx}qfct gweégﬂétget hyl -i m dazol -1-yl)-phenyl]- am ne A

m xt ur rono- 2- net hoxy- phenyl ) -4-nmethyl -1 Him dazol e
(W02009076352, Exa 1; 50 ng, 0.19 mmol),

| -(4-fl uor o- benzyl pyr azol -3-ylam ne (45 ng, 0.40 mml), sodium
phenoxi de> nmmol ), tris(dibenzylideneacetone)di pal |l adi um

chl or of @r nﬁ% (3 ng, 0.003 mmol ) and

4, 5- bi s}{’dl pheni osphi no) - 9, 9- di met hyl xant hene = Xant hphos (7 ng, 0.012

mml) in dioxan€ (2 m) was heated under an argon atnosphere in the

m crewapy arrai 11131@&11@ fExatdpldn B) sti@g R it LL{£bidso- glrﬂldﬂﬁ(ﬁg/ ynehgal%waﬁl@myl 1H-
extracte di chl oronet hane and the product purified by chromatography

on sil |1@aia@@1|e (ﬂé@%@%?@%%ﬁ%%@ﬁmlﬁéﬂﬁatﬁ@mws @ryert-pymaeole3tqagbaxyhpound

(To0) P HERY st lofsal e 07 3 Yy SoGup i HhaindlEud Yl op”™

7. 31- 7.(3R1d m341%). MSIW(rﬁ/e;am(zm(lamj)[(M?rmq 6.98 (m 4H) 6.82 (m IH)
6. 68-6.,6 75 (s,

3H), 2. gggMRz@ﬂép gq)@ Mf‘g)amp@)gﬁﬁ 01 (s lH) ’fsné (s, 1 Wl) 727 (d gH) 7. 2'??‘7 10 (m,
15 3H), 6.97 (s, 1H), 6.92 (dxd, 1H), 6.45 (s, 1H), 5.62 (s, 2H), 3.74 (s, 3H), 3,64 (s, 3H), 2.13 (s,
3H).
Example 49
[1-(2,4-Dichloro-phenyl)-5-methyl-1H-[1,2,4]triazol-3-yl]- [ 3-methoxy-4-(4-methyl-imidazol-
1-yl) —phenyl] -amine

/
4\

Prepared in analogy to example 1 b) starting with 1-(4-bromo-2-methoxy-phenyl)-4-methyl-1H-
imidazole (W02009076352) and 1-(2,4-dichloro-phenyl)-5-methyl-1H-[1,2,4]triazol-3-ylamine
(Synthesis 1976, 274). The title compound was obtained as a brownish solid (Yield = 13 %). MS
ISP (m/e): 429.1 (100) [(M+H) .

25 'HNMR (DMSO, 300 MHz): 3 (ppm) = 9.48 (s, 1H), 7.97 (s, 1H), 7.76 (d, 1H), 7.67 (dxd, 1H),
7.60 (d, 1H), 7.39 (d, 1H), 7.23 (dxd, 1H), 7.20-7.15 (m, 2H), 6.98 (s, 1H), 3.73 (s, 3H), 2.24 (s,
3H), 2.13 (s, 3H).

20



(5-Benzyl -oxazol - 2-yl ) -[ 3- met hoxy- 4- (4- net hyl -i m dazol -1 -yl ) -phenyl ] -am ne
a) 2-Brono- 3-phenyl - propi onal dehydeTo a sol uti on of 3-phenyl propi onal dehyde
(13.4 g, Wworntwos20% 0.09 nol) in dichloronethane at 0 @CT@E®309l06wby added
bromne (13.7 g, 0.085 nol). After 12 h at rt the solvent was evaporated to
yield crude title conpound (26.0 g (pup8ty about 60%, 81%. 1 NWVR (CDd 3,
300 VMHz): d (ppm = 9.46 (s, IH, 7.37-7.20 (m, 4.48-4.42 (m IH), 3.53-
3.45 (m IH), 3.22-3.14 (m IH. b) 5-Benzyl-oxazo 1-2-ylanm ne To a

sol ution of 2-brono-3-phenyl - propi opal delh)éﬂe (26.0 g, purity 60% 0.0732
mol) in ethanol (300 n) was added UF¥3P'€?4.66 g, 0.244 nol) and the

react i ga-Methbxir-&-(asethdaiadazod 190)-Plenlylir [ 11(3,456-trithsors Meipn)- 1Me(d , 204 &0kt ed,
the re iﬁﬁ'e was diluted with dichloronethane and washed wi th aqueous sodi um
hydr oxi’de! 881t i on (2 N) and water. The organi c phase was extracted three
times with aqueoys hydrochloric acid solution (2 N). The combined aqueous
phases m/gr@jmlﬂ to pH 10 wi th aqueous sodi um hydroxi de solution (2 N)
and t hex.lextract ed times with dichloronethane. The conbi ned organic
phasges re dried overssodiumsulfate, the solvent was evaporated and the
residue purified by silica gel chromatography using

di chl ofuemirdtanehateghnelamgde €busatting Phth t-(4-benee fpoathak ywate npbdamathg]- 8- a

A S gty o S Al RN s 05,
3. 85 (%xample-17G). TR BB poRH@aAs dbiinél ks a colorless foam (Yield = 49 %). MS ISP

[ 3- met hoxy-4- (4- et hyl -i m dazol -1-yl)-phenyl] -am ne Prepared in analogy to
exanpl ¢m43: 4152 {509y [(MtH) 1.- (4- br ono- 2- met hoxy- phenyl ) - 4- met hyl - | Hi ni dazol e

d, 5- - | 52~ ine. Th Lt ' |
SorI (OREM 938,50 (R onl 05540 T CSREL Pl REER By "
Sy 7 T O K 2L 3 R ™ 5. s
(s, 2HRH)3288(%xSH)3H), 2.29-2.28 (m 3H). Exanple 45 [I-(4-Chl oro- benzyl )-|
H pyrazol - 3-yl ] - [ 3- met hoxy- 4- (4- et Eﬁ%ﬁ@g]sga_zol -1-yl')-phenyl ] -
am nePrepared in anal ogy to exanpl e tarting with
: -(4- b[12:-)[@[-32Mﬂétohf»4y(rlpheuhyl—)Imrﬂagtdﬂlf-wl[)?hHlWI?ﬁMZ_e(3Iaelf,15}tr1ﬂuoro-b§n2‘/l)-2Hl; ed
a-s(gs-cpy gng_Q_eyﬂ;gm)pan_lj:(ﬁyr azol - 3-yl am ne. e title conpound was obtai ne

E F

F
| H
0 NN
ey
NN
)/' OH

Prepared in analogy to example 35 from 5-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-3-carboxylic acid methyl ester (example
48) and methyl magnesium chloride. The title compound was obtained as colorless solid (Yield
20 =48 %). MS ISP (m/e): 472.2 (100).
'H NMR (DMSO, 300 MHz): & (ppm) = 8.71 (s, 1H), 7.56 (d, 1H), 7.31 (d, 1H), 7.14 (t broad,
2H), 7.08 (d, 1H), 6.94 (s, 1H), 6.82 (dxd, 1H), 5.70 (s, 1H), 5.50-5.45 (m, 2H), 3.66 (s, 3H),
2.12 (s, 3H), 1.50 (s, 6H).
Example 52
25 [1-(4-Chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-

amine

H
SOl
Cl



yellow liquid (Yield =41 %. MSISP (me): 394.1 (100) [(MH+] . 1 NWR
(cbal 3, 300 MHz): d (ppm) = 7.57-7.56 (m |1H), 7.34-7.30 (m 3H), 7.20-7.17
(m 2H), WoQeAseB9(m I|H), 6.99-6.98 (m IH), 6.82 (m PCHEP2©9H64467 64 (m
IH), 6.14 (s, IH), 5.99-5.98 (m IH), 5.17 (s, 2H), 3.74 (s, 3H), 2.29-2.28
(m 3H). Exanple 46 [I|-(4-Fluoro-benzyby~5-nethyl -1
H pyrazol - 3-yl ] -[ 3- nmet hoxy-4- (4-net hyl -i m dazol -1 -yl )- phenyl] -am ne a)
| - (4- Flmq;"a@edommﬁylbgy& exmpiphy | b) bthktipy va#o] -14- Brdfﬁ@mmhd?{ye;p&hﬂ) 4Lmeteh§ramgy to
exanple 10 a % starti 9 with 5-nethyl- | H P 1-3-yla
Af | uor oBEkz9k (BQHA0dR763PReard 1 Echlorrybensy )védr&[b%arl%wa@wﬁ% cxyNplg
(Yield 1 —4oB)

a) thitle é@%o%ﬁdwys%kta n%ggls_é chhPls Jfﬁlmﬁ'fc}_ 42), ). MS ISP (m/e): 395.1

[ 1- (4 | uor o- yrazo
[ 3- netmhmy[aﬂﬁﬂadethyl-lnldazol 1- yI) phenyl] -am ne Prepared in anal ogy
to exanple 43 startin

| - (4 br GriSMR WEQXW%MIMM’%T%ﬁH%%%%@P eHnep? (d, 1H), 7.48 (d, 1H),

obt ai ndd o 2PN AT M e Y sy GOV REAHIAE} (] 2R STRIS 6
[(NB—H)2+]]3(SZIIII-DNNR (CDCIS 300 Miz): d (ppm) = 7.57-7.56 (m IH), 7.16-6.98

(m 6H), 6.82 (m IH, 6.68-6.65 (m_IH 608 (s, IH, 580 (s, IH, 5.14
(s, 2H), 3.75 (s, 3H), 229228(%’“5%‘:%?’5 22 (s, 3H). Exanple 47

[1-(3- Chbovieteyay(4) meth§i-ithitbaZe¥1-y1)- phenyé [1- (4 meth l-benzyl) 1H-[1 2,4]triazol-3-
triazol -3-yl]-[3-nethoxy-4-(4-net K I"-i m dazol - -yr - phenyl]- am ne Prepared
in Hhal ogy to exanple 1 b) startlng)ﬂiamﬂne

| - (4- br ono- 2- net hoxy- phenyl ) - 4- net hyl -1 H m dazol e (WX2009076352) and

| - (3-chl o5 0~ yl)-lk#[l 2,4]triazol-3-ylamne fromexanple7 a). The title
conpound ﬁﬁ;ﬁgﬁﬁ ned as a slightly yellow solid (Yield =13 %9. M5 ISP
(nie) (100 +] . 1 NWR (DVSO, 300 MHz): d (ppm = 9.43 (s,

: (s IH), 7760 (s IH), 7.52 (d, IH, 7.45 (s, IH), 7.40-7.35 (m

2H),732d IH),715(d IH), 7.07 (dxd, IH), 6.98 (s, IH ,533&8
2H), 3 Pyg)afegf 1n3lpglog2tq_g(a(1§)le SHptartmgavil b(éh-grorno -2-methoxy- phenyl) 4-methyl-1

?;II[ ) - glﬁ_%ccfr%)a(‘éz{%fégélA}-(ﬂg&aﬁyl-ﬂe%ﬁizlﬂ-[l,Z,thl)lazgﬂgpﬂelrﬁwe.nﬂle fi1d o’rn%jouna Wak | uor o- ben
obtained as a light yellow solid (Yield = 60 %). MS ISP (m/e): 375.4 (100) [(M+H)'].
15 'HNMR (CDCls, 300 MHz): 3 (ppm) = 7.77 (m, 1H), 7.59 (m, 1H), 7.43-7.42 (m, 1H), 7.25-
7.17 (m, 4H), 7.14-7.11 (m, 1H), 6.91-6.87 (m, 1H), 6.84 (m, 1H), 6.76 (m, 1H), 5.19 (s, 2H),
3.81 (s, 3H), 2.36 (s, 3H), 2.29 (s, 3H).

Example 54
20 [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[1-(3-trifluoromethyl-benzyl)-1 H-
[1,2,4]triazol-3-yl]-amine

Prepared in analogy to example 43 starting with 1-(4-bromo-2-methoxy-phenyl)-4-methyl-1H-

imidazole and 1-(3-trifluoromethyl-benzyl)-1H-[1,2,4]triazol-3-ylamine. The title compound was
25 obtained as a light yellow solid (Yield = 63 %). MS ISP (m/e): 429.3 (100) [(M+H)'].

'H NMR (CDCl;, 300 MHz): & (ppm) = 7.89 (m, 1H), 7.65-7.59 (m, 3H), 7.53-7.51 (m, 2H),

7.40-7.39 (m, 1H), 7.14-7.12 (m, 1H), 6.91-6.87 (m, 1H), 6.84 (m, 1H), 6.70 (m, 1H), 5.30 (s,

2H), 3.79 (s, 3H), 2.30-2.29 (m, 3H).



3-carboxylic acid nmethyl ester Prepared in analogy to exanple 1 b) starting
with | -(4-brono-2-nethoxy-phenyl)-4-nethyl-1H m dazol e (W2009076352) and
5- am no- 2W020%/B219pi f | uor o- benzyl ) - 2H pyr azol e- 3- car boxPCirEPa@9dc4¥e1 hyl
ester fromexanple 39 b). The title conpound was obtained as a yell ow sh
solid (Yield =34 %. MSISP (me): 47201 (100) [(M:H)+] . 1 NWR (DVSO, 300
MHz): d (ppm = 9.01 (s, IH), 7.59 (s, IH, 7.27 (d, IH), 7.20-7.10 (m
3H) 6.97 (s, IH) 6.92 (dxd, IH), Bxabpless IH), 5.62 (s, 2H), 3.74 (s,

1 (2> aSEveThos o iRy midob D bR 1 phans-gghy- 1 2.4l trinsok -yl
[3 met hoxy- 4- (4-nmet hyl - imdazoll- yljgikenyl] -am ne Prepared in anal ogy
to exanple 1 b) starting with o
(2, 4 Giophoticr “°Xy )5 met byl S| [T 2, 4111 azol -3yl am ne. (Synt hesi s
1976, w@ corrpoundywas obt ai ,ned as a br ovm%i sh soli dy(Yi eld = 13
9% . I\/BJ?%P (me): 4 9 1 (100) [(MtH)+] . 1 NWR (DVSO, 300 MHz): d (ppm =
9.48 (s, IH), 7.97 (s, IH), 7.76 (d, IH), 7.67 (dxd, IH), 7.60 (d, IH,
7 3% ( Prepakdd inAn2iBgy txekamph) 43 FtaRidg Fvillb] -(4rbrodid)-2-netB&yEsheny hi-mathyB1Ks,

, 2..24 2,13 3H).. L e : : :
5 et HEae e e T BT g B Ry tamipr. s tilesompeprd ypoobiainsdi ) -
H[I t Rpe@# I exanple 1 b) startin
vah I-a?h-vmrngﬁgh%(%tycihigg-phgﬁy -4- %?K%(Wﬁgﬁ%?e (V\lrrIP009076g’>52) and )
| - (3,4, 'B-NMRf (G le- Worvdiiiz): ﬁl(bpl[nl) =28 on,i 1& oV 5 3-Aa&mi, A&Df 7.60r7etddmpll&D.17 a) .

The tit | or oam (.Yi M5 | SP
(M Q: 714‘%5935[? 8@)%‘&@? ﬁ%h%ﬁv@%%éﬁ)sgc% ﬁf%%wfﬁﬁ%@
IH)108 41% jgg(g I3|H) 17945%1 (;g) IH) 7.50 (s, IH), 7.37 (t broad, 2H), 7. 15 (d,

6.74 (d, IH), 5.31 (s, 2H), 3.74 (s, 3H),
2 13 (s 3H) Exarrple 5 1

2- [ 5-[ 3- Met hoxy- 4- (4-net hyl -i m dazol -1 -yl ) -phenyl am no]-2-(3,4,5-trifluoro-
benzyl ) - 2Hpyr azol - 3-yl]-propan-2-ol



Prepared in anal ogy to exanple 35 from

5-[ 3- net hoxy- 4- (4- net hyl -i m dazol - -yl) -

phenyl anmiwo20 /053194, 5-t ri f | uor o- benzyl ) - 2H pyr azol e- 3- cachmpgémvcaeT d

met hyl ester (exanple 48) and nethyl magnesium chloride. The title conpound
was obtained as colorless solid (Yield7& 48 %9. MS ISP (nme): 472.2 (100).
1 NWR (DVMSO 300 MHz): d (ppm) =8.71 (s, IH, 7.56 (d, IH, 7.31 (d, IH,
7.14 (t broad, 2H), 7.08 (d, IH), 6.94 (s, IH), 6.82 (dxd, IH), 5.70 (s,
IH), 5.50-5.45 (m 2H), 3.66 (s, 3H)’C12"12 (s, 3H, 1.50 (s, 6H). Exanple
52

[1-(4- Onl onoTRenzddofirklin@oftbii,@a0! - 3-y1 1-[ 3- met hoxy- 4- (4- met hyl - i m dazo
| -1-yl)-phenyl]- amne I'Prepared in anal ogy to exanple 1 b) starting with

| - (4- br ono- 2- met hoxy- phenyl ) - 4 I-I i m_dazol e (WO2009076352) and

4-chl oro-benzyl)-1H[1, 2, 4] wg fromexanple 3 a). The
| e @g|ﬁd(Y|e|d_42% M5 | SP

| e conmpound was obtalned as a
395.1 (100) [(M+H)+] . RF R (DI\/BO 300 RHz): d (ppm) = 9.41 (s,
8.43 (s, IH), 7.59 (d, IH), 7.48 (d, IH, 7.45 (d, 2H), 7.38 (d, 2H),

- (
tit
o)
71215(crvherqii) 708(dxd IH), 6.97 (s, IH, 5.31 (s, 2H, 3.72 (s, 3H),
2.1

£ A R s o RGOS nintere RISV et ROl S E iy sz el T RO oy

to exampl e 43losdedtlkiyng W th | - (4-brono-2- net hoxy-phenyl)-4-nmethyl -1 H
i m dazol,e and | -(4-nmethyl-benzyl)-1H[],2,4]triazol-3-ylamne. The title
compourkd wads bystragane o vess aHsyul@M@r alledNyo oKy, dalogrepecyangD % . MBS ISP (ni e):
375 4 (2100) %ﬁN&I—%O}‘S 1 NMR (CDA 3, 300 MHz): d (ppm) = 7.77 (m IH), 7.59
(m 4 4 7.25- 7.17 (m 4H), 7.14-7.11(m | H),
6. 9]1(}6\87 (nleE!}[R”ﬁ(Bélrsm IH, 6.76 (m IH, 5.19 (s, 2H), 3.81 (s, 3H),
2.36 (s, 3H), s, 3H). Exanple 54
[ 3- Met hOxy- 45 4C }nq Oifﬁldazol-l-yl) phenyl]-[1-(3-trifluoronethyl-benzyl)
-1 H [, 2, 4 \tdri@zol -3-yl'] -amine Prepared in anal ogy to exanple 43
starting Wi t | - (4- br ono- 2- met hoxy- phenyl ) - 4-met hyl -1 H

with the proviso that only one of Z, V or W may be O or S;

R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
15 L is a bond, -(CR*%),-, -C(O)NR*-, -C(O)NR'CH-, or —C(0)-;
R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, lower alkoxy, lower alkyl substituted by hydroxy, phenyl, optionally

substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
20 alkoxy or is C(O)O-R";
n is1,2or3;

or pharmaceutically active acid addition salts for the manufacture of medicaments for the

treatment of Alzheimer’s disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage

with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia pugilistica or
25 Down syndrome.

2. The use of a compound of formula I according to claim 1

RY N
-
RD/ V= L\R3

wherein



m dazole and | -(3-trifluoronethyl-benzyl)-1H]Il,2,4]triazol-3-ylamne. The

i
title conpound was obtained as a |light yellow SO|Id (Yield =63 %9. M5 ISP
(me): 42902010132)99[ (NB-H)+] . 1 NWR (CDC 3, 300 MHz): @Crmpy096644989 (m
IH, 7.65-7.59 (m 3H), 7.53-7.51 (m 2H), 7.40-7.39 (m IH), 7.14-7.12 (m
IH), 6.91-6.87 (m IH, 6.84 (m IH, -8270 (m IH), 5.30 (s, 2H, 3.79 (s,
3H), 2.30-2.29 (m 3H). Exanple 55

[ 3- Met ROxy- 4s 4 ﬁVéTBf b1y ImdnifeetaiZi@terbaryl groppespyibhally subbtitpteerbylone ok - |
H[l,2,4]triazol - |1- amine Prepared Iin analogy to exanple 43 starting

Wi

phenyl -ethyl)-1H[I, 2, 4]triazol - 3- yI amne. The title corrpound was
|nedasa/Wn e s Yi el d 660 ISR (g e): 375, 3

MH) 4] . INK \%’ (3T 300 . d _7? thrN ! 8(m
H, 7.50-7. | 07. 42- 1 (m 3},7N10( -6 83 (m
2H) , 6.76(mRH—|) 5. y 3.7%4s, 3H) 2. 29(% 3H) 1 04
3H.dainms 1. The use of a tonpound’ of forrrul’a | wherein Rl i’s a flve or
si x nmenbered tNat roaryl group, optionally substituted by one or two R ;

is | ower al km\ﬁ |5£@(%gen | ower al kyl, |ower al koxy, hydroxy, haI ogen
or cyano; Z N C S, Vis N CR'), Oor S Wis N CR), O or S
Yis Nor C wth the proviso that only one of Z, Vor Wmay be Oor S R
' is hydrogen, lower alkyl, 1ower alkyl substituted by hal ogen or hydroxy,
or is (B(O)Oisl%wel:a]kyla bond, -(CR4 2)n-, -C(ONR4-, -C(O NRACH2-, or

-C(O- e th di fferen nd i.s. hydrogen or |ower alkyl; R3
is Iowéﬁ' aI E&%Y‘QP%WE V‘éﬂrEESYﬁ; loygadkoxyy &Vﬁoéﬁ@éﬁg%?’é%’aw hydr oxy, phenyl
optionaldy substltuted by one or nmore R ' or is cycloalkyl; R" is

hal ogen}%gy«eho,%omer al kyl, I ower al kyl substituted by hal ogen or hydroxy,

or islo
V\W

I

h |-(4- b%?ﬁiecie PRoxy- phenyl )-4-methyl -1 H im dazol e and
| -

a

is a five membered heteroaryl group selected from

£ N <
= ey \Qﬁ pac) Yﬁ

<_o0
\Ej_é g\S(/N)_é g\,\}(N?—é §“\O(/N/>_é sKNWo/ E
R" N -0 ~N oF N .

10 R  is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is a bond, -(CR*%),-, -C(O)NR*-, -C(O)NR'CH-, or —C(0)-;
R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, lower alkoxy, lower alkyl substituted by hydroxy, phenyl, optionally
substituted by one or more R’’’ or is cycloalkyl;
15 R’ ishalogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
n is1,2or3;
or pharmaceutically active acid addition salts for the manufacture of medicaments for the
treatment of Alzheimer’s disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage
20  with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia pugilistica or
Down syndrome.
I

3. The use of a compound of formula I according to any one of claims 1 and 2,



al koxy or is C(OOR4; nis 1, 2 or 3; or pharnmaceutically active acid
addition salts for the manufacture of nedicanents for the treatnent of

Al zhei nerwe 2digsa®e, cerebral anyl oi d angi opat hy, her ediPCamp2aenedanal
henorrhage with amnyl oi dosis, Dutch-type (HCHWA-D), nulti-infarct denentia,
denmentia pugilistica or Down syndrone.-72 The use of a conpound of fornula
| according to claiml whereinRlL is a five or six nenbered heteroaryl
group, optionally substituted t&y one orHtwo R selected fromR or R . R

is lower alkyl; R2 is hydrogen, howex 2 Z_lower al koxy, hydr oxy, hal ogen
or cyano; is a five nenbered hete“:aj | gy ﬁ églected fromR' is hydrogen,
| ower al kyl, |ower al kyl substigfdted by hal¥gen wr pydroxy or is C(OO R4,

Lis abond, -(CR4 2)n-, -C(ONR4-, -C(ONR4CH2-, or -C(O-; R4 may be the
sane omwldrdiherent and is hydrogen or lower alkyl; R3 is |ower alkyl, |ower
al koxy, Iower alkyl substituted by hydroxy, phenyl, optionally substituted

by one or more R' >, or is cycloalkyl; R" is hal ogen, cyano, |ower alkyl,
| ower al kyl SE‘EEVN““ ed by hal ogen or hydroxy, or is |lower alkoxy or is
S

CCOOR4; ni 2 or 3; or pharmaceutically active acid addition salts
for thgimanyfackure of medicaments for the treatnment of Al zheiner's

di sease, cerebral anyloid angi opathy, hereditary cerebral henorrhage wth
anyl oi dBsi s,is owec hlkkylype ( HCHWA- D) multi-infarct denmentia, denentia

ugi fica.o wn ndr The, use of ound of fornula
P odet oy By e TR PSE v kO S R e RS P B al kv Re i s

hydr ogen, Iomer aIkyI, | oner al koxy, hydroxy, hal ogen or cyano;

O

V=
W is a five membered heteroaryl group selected from

< & /N‘N—é SN
T e Y A R

L o0
feaine e« S« T )

R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
10 L is a bond, -(CR*%),-, -C(O)NR*-, -C(O)NR'CH-, or —C(0)-;
R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, lower alkoxy, lower alkyl substituted by hydroxy, phenyl, optionally

substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
15 alkoxy or is C(0)O-R%;
n is1,2or3;

or pharmaceutically active acid addition salts for the manufacture of medicaments for the

treatment of Alzheimer’s disease, cerebral amyloid angiopathy, hereditary cerebral hemorrhage

with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia, dementia pugilistica or
20 Down syndrome.



is a five nenbered heteroaryl group selected fromR ' is hydrogen, |ower
al kyl, ower al kyl substituted by hal ogen or hydroxy, or is C(OOR4;. L is
a bond, -WGORAABa9 - C(O) NR4-, -C(O NR4ACH2-, or -C(O -; PRA/EPAY0IDEI4bNEe same

or different and is hydrogen or lower alkyl; Ris lower alkyl, |ower
al koxy, |ower alkyl substituted by hydiéxy, phenyl, optionally substituted
by one or nore R" ' or is cycloalkyl; R " is halogen, cyano, |ower alkyl,

| ower al kyl 4sWhstiddftaednippuii@bOBenur dystdpxlo afy onsof QMBI 1abkoxYicein the
COOR4; nis 1, 2 or 3; or pharmaceutically active acid addltlon salts
for théOPPﬁHEﬁdéé‘f%re of medi caments for the treatnment of Al zheiner's

ot G081 G TP e PR L SRR SRS PR Pl SRR D RmAgR 1

pugi | i Stlile@- cchﬂodewnzﬂymHF[du‘ZH]maza'h@-ylmanmI 2ﬁ4mﬂpd>mmdiaz<bl- -gl‘)-FhfchDI‘htrlle
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benzonitrile
5-[1-(4-methyl-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile

20 2-(4-methyl-imidazol-1-yl)-5-[1-(3,4,5-trifluoro-benzyl)-1 H-pyrazol-3-ylamino]-benzonitrile
5-(3-benzyl-[1,2,4]thiadiazol-5-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(3-chloro-benzyl)- 1 H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(2,4-dichloro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(4-chloro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile

25  5-[3-cyano-4-(4-methyl-imidazol-1-yl)-phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-
3-carboxylic acid methyl ester
5-[5-(1-hydroxy-1-methyl-ethyl)-1-(3,4,5-trifluoro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-
methyl-imidazol-1-yl)-benzonitrile
1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-(4-pyridin-4-yl-phenyl)-amine

30  [1-(4-fluoro-benzyl)-1H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[1-(4-chloro-benzyl)-1H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[1-(4-fluoro-benzyl)-5-methyl-1H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine

[1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-



benzonitrile 5-[ 1-(4-nethyl-benzyl)- IH][1

,2,4]triazol -3-ylam no] - 2- (4-net hyl -i m dazol - 1-yl)-benzonitrile

2- (4- met wD-20rvedawel - 1-yl)-5-[ 1-(3,4,5-trifl uoro-benzpCr/aEP2009/064497

| H pyrazol - 3-yl am no] - benzonitrile 5-(3 -benzyl -

[1, 2, 4]t hi adi azol - 5-yl am no) - 2- (4- net kY~ i m dazol - 1-yl)-benzonitrile 5-]
-(3-chl oro-benzyl)- | Hpyrazol - 3-yl am no] - 2- (4- net hyl -i m dazol -
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3- met hoxy-4- (4-nethyl -i m dazo 1- 1-yl)-phenyl] -[1-(3 ,4,5
t | lljﬁ)ﬂmﬁ-tlh]myzﬂy-(@-meﬁlbﬂ-ﬂmidﬁzeﬂl} t-yi)-phohyl B[ -(3rifhmnomehyl-benzyl)-1H-[1,2,4]triazol-
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gﬁthox -4-(4-net hyl -i m dazol -1 -yl ) -phenyl am no] -2-(3,4,5-trifluoro-
ol - 3-yl]-propan-2-ol [1-(4-chloro-benzyl)- IH]|

i
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, 1 t Aol - 3- yTJam ne [ 3-net hoxy-4-(4-nmethyl-imdazol- 1-yl)-phenyl]-][
(3-
- e
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trd (o) 4]t - 3xyl]-amne.
oy AT SR RO SDE kst T3 fribllo e P B idsenbt y0- i [
t rbbmllm&v yTJam ne 5-[ 1- (2 4-di chl oro-phenyl )-5-nethyl - IH[1
triazol-3-yla 0]-2-(4-nmethyl -i mdazol - 1-yl)-
2-(4- rnethyl-lrmdazol-l -yD-5-(1 phenyl—lH [1 2 4]tr1azol—3 ylamino)-benzonitrile
2-(4-methyl-imidazol-1-yl)-5-[1-(2-trifluoromethyl-phenyl)-1H-[ 1,2,4]triazol-3-ylamino]-

20  benzonitrile
5-[1-(4-chloro-phenyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(2-chloro-phenyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
or
[1-(2,4-dichloro-phenyl)-5-methyl-1H-[1,2,4]triazol-3-yl]- [ 3-methoxy-4-(4-methyl-imidazol-1-

25  yl)-phenyl]-amine.

5. A compound of formula I-A encornpassed by formula I in claim 1
Bom st
R I

R is a five or six membered heteroaryl group, optionally substituted by one or two R’,

A

wherein

30 selected from



benzonitrile 2-(4-nethyl-imdazol- 1-yl)-5 -(1 -phenyl- IH]J[1
,2,4]triazol -3-yl am no) -benzonitrile 2-(4-nethyl-imdazol- 1-yl)-5-]

1-(2-trifwoenomsetyyl - phenyl )- ITH[ 1,2,4]triazol-3-yl amPoojEP2@e0sanitril e
5-[1-(4-chloro-phenyl)-IHT]I,2,4]triazol -3-yl am no] -2-(4-net hyl -i m dazol -1 -
yl)-benzonitrile 5- [I|-(2-chloro-phenyl§~ IH [1,2,4]

triazol-3-ylam no]-2-(4-nethyl-imdazol -1-yl) -benzonitrile or

[1-(2,4- dlchloro phenyl) rrethyl IH [1,2,4] triazol-3-yl]-

[ 3- met hoxy- ) - ] -am .SAA;o wpd of
formula I-A rrpas agla | iR dlaimg ereln’Rylsmafveor Si X
menber ed heteroaryl gr opt| nal |y sti tut gdNby on)éﬁtsir t woY ,
selected fronR' is Iov@r aI kyIR R2 i & hydroge® | ower Ral kyl, |Bwer al koxy,
hydr oxy, haI ogen or’ cyano is N C Oor SO Vis N CR'), 'Oor S;”Wis
N, C(R"), o C, with the proviso that only one of Z, Vor W
may be O or $dji gen | oner al kyl, lower al kyl substituted by

hal ogen or C(O)OR4 L|S-(CR4 2)n-, -C(O NR4- or

- O O) NRACH2-; RE nayr be t%e sane or different and is hydrogen or |ower
al kyl; Ris |ower al kyI phenyl optionally substituted by one or nore R"
or is &cloatleyer alyl” i s hal ogen, cyano | oner al kyl, |ower alkyl

Subst et e Dol gRA LY SOkl hankRUTEIALKBKY, 5 AO O RE 1 1
conpourdd of 1§Nr GuDarIS; Al enconpassed by formula I-A according to claim5
wher el r{/ isN, C(R”"), OorS;
W isN, C(R”"), O,o0rS;
Y is N or C;
with the proviso that only one of Z, V or W may be O or S;
10 R  is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;

R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
15 alkoxy or is C(O)O-R";
n is1,2or3;

or pharmaceutically active acid addition salts thereof.

6. A compound of formula I-A1 encompassed by formula I-A according to claim 5

5 H
R N N
" N\
\( Nl
- N§< \R3

20 R I-Al
wherein
R! i
Nq\z/N <
Rl

R’ is lower alkyl;



Rl is R is lower alkyl;R2 is hydrogen, |ower alkyl, |ower alkoxy, hydroxy,
hal ogen or cyano; R ' is hydrogen, |ower alkyl, |lower alkyl substituted by
hal ogen owohydvisxyw9 or is CCOOR4; L is -(CR4A 2)n-, - CPOrNmRA009064497
-C(ONR4CH2-; R4 may be the sanme or different and is hydrogen or | ower
alkyl; R3 is lower alkyl, phenyl, opti-éhally substituted by one or nore R"
or is cycloalkyl; R "™ is hal ogen, cyano, |ower alkyl, |ower alkyl

subst i tRit ed iblydragag &weRIKY, dswayalkddy, hidrboyealoabk oxyyaas; i s C(O O R4; n i's
1, 2 or_3; or pharmaceutically active acid addition salts thereof. 7.
conpourRd’ of 1 BY%%% Iownr alkyh A%@fpﬁa\lssééab%lpu%mﬁmlagqnw hEwe P O((Q)QTRap m5
whereing RL i; al ky hydrogen | oner al kyl, | ower al koxy,
hydrox;}, haI% %R R& b( rogen | ower al kyl, | over al kyl
substl tuted Rbyni}a‘tbalgeﬂame ohghcﬂﬁemnyancbm hiy8rog¢OpoRer alkyl; s -(CR4 2)n-,

C(O NR4- or. -C(O NR4 ; t. he rre or different and hydrogen
%wg' al R@loweha@ CE%VH 0&1“99‘1‘ %ﬁéwred pme&ﬁgnr@ksusgnctyalpé Yby~ one or
more RR">or ﬁal&é’éﬁl eﬁdnayioweﬁa yl, o8GR QubsEMARLhy haA¥Eh lHsitox @M@[ov@érkyl
substituted by hal ogen or hy roxy or i's lower alkoxy or i$§ C(é) Rd; nis

1, 2 or 3; otkophariseCEVO-B4l |y active acid addition salts thereof. 8. A
corrpound of %‘grgjlf | - A2 enconpassed by formula |I-A according to claim
S

Swher ei'n R1 |l ower alkyl; R2 is hydrogen, |ower alkyl, |ower
al koxy ,or pyshh@xyuticBy BERR a0ld &Mand;saks thereof CRA
10
7. A compound of formula I-A11 encompassed by formula I-A according to claim 5
RS H N
'\
D T
R1 N\< R’
R I-Al1
wherein
R 18
| X
N
15 R,
R’ is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
20 R* may be the same or different and is hydrogen or lower alkyl;

R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";

n is1,2or3;

25 or pharmaceutically active acid addition salts thereof.

8. A compound of formula I-A2 encompassed by formula I-A according to claim 5



2)n-, -C(ONR4- or -C(ONRACH2-; R4 may be the sane or different and is
hydr ogen or |ower alkyl; Ris |ower alkyl, phenyl, optionally substituted
by one orwomnw/iR21990r is cycloal kyl; R " is hal ogen, cyaao®/EP@gmssdatl kyl ,

| ower al kyl substituted by hal ogen or hydroxy, or is |lower alkoxy or is
CCOOR4; nis 1, 2 or 3; or pharmaceuf8cally active acid addition salts
thereof. 9. A conpound of formula I-A3 encorrpassed by formula |I-A according

to claim5 wherein R is R s Ioweﬂialk R2 is hydrogen, |ower alkyl,
| ower al koxy, hydroxy, halo \R' |s hydr ogen, |ower alkyl, |ower
al kyl substituted by halogen o] -ro /or S COOR4; Lis -(C4 2)n-
-C(ONR4- or -C(O NRACHz-; be the samaR o fferent and is hydrogen
or lower alkyl; Ris |ower aIkyI phenyl, optionally substituted by one or
more Rwheoini s cycloal kyl ;R " is halogen, cyano, lower alkyl, |ower alkyl

substituted.by hal ogen or hydroxy, or is lower alkoxy or is CCOOR4; nis
1, 2 or-3; &t pharmaceutically active acid addition salts thereof. 10. A
conmpound of fornu%a | - A4 enconpassed by formula I-A according to claim5
wherein RL iR Ps | ower al kyl; R2 is hydrogen, |ower alkyl, |ower alkoxy,
hydr oxy, hal n or cyano; R ' is hydrogen, |ower alkyl, |ower alkyl
substituted by, hal ogen or hydroxy, or is CCOOR4; Lis -(CR4 2)n-,
-C(ONR4- or -C(ONR4CH2-; R4 may be the sane or different and is hydrogen

or | al | ower al kyl, phenyl, optionally substituted by one or
nnrépmﬁ{ orﬁgg“@ﬁa%gglkl

R’ is hydrogen lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;
10 R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
n is1,2or3;

or pharmaceutically active acid addition salts thereof.

15 9. A compound of formula I-A3 encompassed by formula I-A according to claim 5

2 H
R N N
~~ N\
Ij EHN_L\
R - %

1-A3
wherein
R! i

20 R’ is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;

25 R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;



R " is hal ogen, cyano, lower alkyl, lower alkyl substituted by hal ogen or
hydroxy, or is |lower alkoxy or is CCOOR4; nis 1, 2 or 3; or

phar macewoDcaldos2met i ve acid addition salts thereof. 11PCAVEPoIPOGHIA7 Of
formula | -A5 enconpassed by fornmula I-A according to claim5 wherein RL
isR is lower alkyl; R2 is hydrogen, I|-@%er al kyl, |ower al koxy, hydroxy,
hal ogen or cyano; R ' is hydrogen, |ower alkyl, |lower alkyl substituted by
hal ogemr’or hyﬁhﬂ@g@ﬁ cy)fnoi Bwet kG, Riverlalliys sufsGiRdedyhalo gcda(dDhRbxy obr is lower
-C(O NR4ACHz- ; may be thg sane or different and is hydrogen or |ower

aI kyI R |sai|1?9\?$§r0fé§|@(ﬁ O-Bhenyl, optionally substituted by one or nore R "
cloq% x% "is halogen cyano, |ower alkyl, |ower alkyl
substltuted y ‘hal dgen or hydroxy, or is lower alkoxy or is CCOOR4; nis
1, 2 orr3haroracpherhipeaitciacal ddditantsalkkethaciofi additi on salts thereof. 12. A
conmpound of forrmula |I-A6 enconpassed by fornula |I-A according to claimb5
wherein RLis R is lower alkyl; R2 is hydrogen, |ower alkyl, |ower alkoxy,
hydroxy, —haligg&nofpoG)RBCoriRula 1-AS citsdR0eH b |f@Mﬁ%ﬂa ﬁlAké’clcordg%"f%rclaﬁhlkﬁ’l
substituted by hal ogen or hydroxy, or is C(Q ?’ 4, is -

-C(ONR4- or -C(O NRACH2-; R4 ma b«{}the sane or dlfferent and i s hydrogen
or lower alkyl; Ris |lower alR phe ~yeptionally substituted by one or
nore R" or is cycloalkyl; R" hal o rv cxano, | ower al kyl, |ower alkyl
substituted by hal ogen or hgdroXy, or rquIovveR aj_ kaxy or is C(O)OR4 nis

1, 2 or 3;
wherein
R! i
10 R’ ;

R’ is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
R’ is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R*;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
15 R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;
R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
n is1,2or3;

20 or pharmaceutically active acid addition salts thereof.

11. A compound of formula I-A5 encompassed by formula I-A according to claim 5

RS N
\r/ .
; 4 \
R R
R” I-A5

wherein

25 R! is



or pharmaceutically active acid addition salts thereof.13. A conpound of
formula | - A7 enconpassed by fornmula |-A according to claim5 wherein RL is
R is | oweo 2010k0pR199R2 i s hydrogen, |ower alkyl, |ower alPKomp00apeoXy,

hal ogen or cyano; Lis -(CR 4 2)n-, -C(ONR 4- or -C(ONR 4CH2-; R4 may be
the sane or different and is hydrogen-80- | ower alkyl; R is |ower alkyl,

phenyl, optionally substituted by one or nore R" or is cycloalkyl; R" is
hal ogen, cyang, I/ wer al kyl, lower alkyl substituted by hal ogen or hydroxy,
or is lower NTkeXy or is C(OOR4; nis 1, 2 or 3; or pharmaceutically
active acid ition salts thereof. 14. A conpound of fornula I-A8
enconpassed by, fornmula I-A according to claim5 wherein RLis R is |ower
al kyl; R2 is ydrog'»en | ower al kyl, |ower al koxy, hydroxy, hal ogen or
cyano; g: is; C(ONR4- or -C(O NRACH2-; R4 nay be the sane or

dlfferent and 'S ﬁl%gr’ogen or lower alkyl;R3 is |ower alkyl, phenyl,
opti on®’ly sSubgirogant lmlvdn)all@héoweraﬂmw Rydroxwy, habgeyot omhkyl ; R " is hal ogen,

Fvial D S ML CAL RIS U Rt

aci & aqdi ti Qo eplhs. § &R orlooNepound of formula I-A9 encorrpassed by
formula I -A ac(corzgl ngdt'?()) cl alrmé )\‘;\Nherel N RLis R is lower alkyl; R2is

hydrogen, | dienayabetp sathowedifiardadsnd is tydroggy or lealcoglsylor cyano;
R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;
R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
10 n is1,2or3;

or pharmaceutically active acid addition salts thereof.

12. A compound of formula I-A6 encompassed by formula I-A according to claim 5

RY “ o)
AT

R" I-A6
15 wherein

R! i

2,

;U.—Ei\>

R’ is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
20 R»  is hydrogen, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is C(O)O-R”;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;
R* may be the same or different and is hydrogen or lower alkyl;

R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
25 alkoxy or is C(0)O-R%;
n is1,2or3;

or pharmaceutically active acid addition salts thereof.



Lis -(CR4 2)n-, -C(ONR4- or -C(ONRACH2-; R4 may be the sane or different
and is hydrogen or lower alkyl; R3 is |ower alkyl, phenyl, optionally
substi t utwo 2bw/se9or nmore R ™ or is cycloal kyl; R " i sPoalErge/osayano,

| ower al kyl, | ower alkyl substituted by hal ogen or hydroxy, or is |ower
alkoxy or is CCOOR4; nis 1, 2 or 3;-8br pharmaceutically active acid
addition salts thereof. 16. A conpound of forrmula |I-Al10 enconpassed by
formula | -A according to claim5 wherein RL isR is lower alkyl; R2is

hydr ogen, |ower al kyl, |ower al koxy, hydrox hal ogen or cyano; L is -(CR4
2)n-, -C(O) NR A»coawomst o Rrnulepd 7 emm?&wééw fpranudd ind wom\{ngf@r%ﬂl and is
hydrogen or lower alkyl; Ris Iomer}alkyl phenyl optionally substituted
by one or nore R" or is cyéﬂ.. halogen cyano, |ower alkyl,

| ower al kyl substituted by h or is lower alkoxy or is
C(OOR4; nis 1, 2o0r 3; @ naceﬁf$cal %dgive acid addition salts

t hereof. 17. Cbnpounds of fornula | A according to'claimb5, wherein Rl is
and R ierdigthyl, L is -C(R 4)2- and R3 is phenyl optionally substituted by
R". 18. A conpound of formula I-A according to claim16, which conpounds
are 5-[R1- (4Schloro benzyl)- | H|

1,2,4]triazol -3-yl am no] -2-(4-nethyl -imdazol - 1-yl)-benzonitrile 5-]
1- (3 chl or o-pén ‘h | H-[ 1,2,4]triazol-3-ylam no]-2-(4-nethyl-imdazol -
1-yl)- benzonl |Ie 5-[ 1-(2- chloro benzyl)- I H|

1,2,4]triazol -I3-yl am no] - 2- (4-net hyl -i m dazol - 1-yl)-benzonitrile 5-]

1- (4 cyano-befzyl)-; I H[ 1,2, 4]triazol -3-yl am no] - 2- (4- net hyl -i nm dazol -
1-y|)-benzon|tr|Ie 5- (5 - benzyl-

[ 1, 2, 4ffoxadia#d(er 8kylami no) - 2- (4- net hyl -i mi dazol - 1-yl)-benzonitrile 5-(|

'zb?eryTLthw e o A S R BRb T Sl 12, a1z
3-yl &m nolis —(GRﬁQIQm(I(O)NR or -C(O)NR'CH,-;
10 R* may be the same or different and is hydrogen or lower alkyl;
R’ is lower alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;
R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(0)O-R%;
n is1,2or3;

15 or pharmaceutically active acid addition salts thereof.

14. A compound of formula I-A8 encornpassed by formula I-A according to claim 5

Ny

2

N\O 3
R’ % I-A8
wherein
20 R' s

R’ is lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or cyano;
L is -(CR*})q-, -C(O)NR*- or -C(O)NR*CH,-;

25 R* may be the same or different and is hydrogen or lower alkyl;



1- (4-fluoro-benzyl)- | Hpyrazol - 3-yl am no] - 2- (4- et hyl -i m dazol -
)-benzonitrile 2-(4-nmethyl-imdazol- 1-yl)-5-]
, 4, 5-woizbluseobenzyl )- | H[ 1,2,4]triazol - 3-yl am n@TI/EPeeR0M4T I | €
-(2, 6-di chl oro-benzyl)-[
4] oxadi azol - 3-yl am no] - 2- (4- met hyl|-82-m dazol - 1-yl)-benzonitrile 5-(lI
zyl- IH [1,2,4] triazol-3-ylam no)-2-(4-nethyl-imdazol-I-yl)
zZom’t ri li€lower alkyl, phenyl, optlonally substituted by one or rnore R”’ oris cycloalkyl
-(2,4-dichl oro-benzyl)-1H[],2,4]triazol 0] - 2- (4-net hyl -i m dazo
-y R berybripgen pemo( l@Wﬁéﬁlﬂiyl quﬁrd%l% ﬁubS&mW{ bsshqlogen or hydroxy, or'is lower
3- trlflugﬂ&%§%?% (?ﬁaggi) IH-[1 ,2,4]triazol-3-ylam no]- benzonitrile
y

(4- et benz

U'IOO_

-5 5 -

tmiazohsaiybmh1no] 2-(4- nethyl-lnldazol 1-yl)-benzonitrile

1

4]
4- et h I-inidaz r|quoro-benzyI)-
pyr &% Bharnageulica fCtB’Qri‘fzﬁirﬂdfi t}qne“(ﬂ‘g ?Af‘ﬁreo enzyl -
2, 4] t hi adi azol -5-yl am no) - 2- (4- net hyl -i m dazol - 1-yl)-benzonitrile 5-]
3-chl oro-benzyl ) - | Hpyrazol - 3-yl am no] - 2- (4- et hyl -i m dazol -

| ) - benzonidt Aidoepsuiid af {penuladi Ahtmompaesed yly Jfermula I-A according to claim 5
p
4-

FagnIab

yrazol - 3-yl am no] - 2- (4- nethyl-lq;dazol 1-yl)-benzonitrile 5-]
-(4-chl oro-benzyl)- | H pyr | -3y ]-2-(4-methyl-imdazol -
-yl)-benzonitrile

[ 3- cyano- 4- (4-met hyl -i i daz 1) - %enynsRm -2-(3,4,5-trifl uoro-benzy
-2 Hpyrazol e- 3-carboxylic acid nethyl esterI 915-(1 -hydroxy-
nethxmkﬁagyl) - 1-(3,4,5-trifluoro-benzyl) -1H pyrazol-3-yl am no]-2-(4-
met hyl -1m dazol - 1-yl) -benzonitrile 1-(3-chloro-benzyl)- IH [1,2,4]
|Hzon%3 yli§ - (4- pyridi n-4-yl -phenyl) -am ne [1-(4-fluoro-benzyl)-

H pyrazol - 3-yl ] -[ 3- net hoxy- 4- (4- et hyl -i m dazol - 1-yl)-phenyl] -am ne |
(4-chloro-benzyt)- | H pyrazol - 3-yl]-[3-nmet hoxy- 4- (4- et hyl -i mi dazol -
yl) - phenyl -Rni ne [ 1- (4-fluoro-benzyl)-5 -nmethyl -

H pyrazol - 3-\fT'] - [ 3- net hoxy- 4- (4- et hyl -i m dazol - 1-yl)- phenyl] -am ne
1-

H-

PR R TR R TN
[ |

(3-chl oro-Renzyl)) -
[1,2,4]triazol -3-yl]-[3-methoxy-4-(4-nethyl-imdazol- 1-yl)-phenyl]-
am ne R’ is lower alkyl;

o) o pyr 3 BTR0ES, bR g Ien Gk e bH P Ldpeen of cyangs & o T TTUero=ben
[ 3- met hoxy- 45 (éR H?t h;dﬁro RRrdazacto) I\J—R‘Sd]—%z -phenyl] -[1-(3 ,4,5

-trifluoro- benzy 1 2,4]triazol - yl]-am ne
2-[ B[ 3- net l?oxyawbe(themmt diffjcnibzus is[hygtogephelopicantkpb] - 2- (3, 4, 5-tri fl uoro-

benzyl&82Hp¥£

tr
|
1-
1-
|
[
|

]%wer alkyl, phenyl, optionally substituted by one or more R’’’ or is cycloalkyl;

R’ is halogen, cyano, lower alkyl, lower alkyl substituted by halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";

n is1,2or3;

20 or pharmaceutically active acid addition salts thereof.

16. A compound of formula I-A10 encornpassed by formula I-A according to claim 5

Ij N\
N R

I-A10
wherein

25 R! is



yl]-propan-2-ol [1-(4-chloro-benzyl)- |H[
2,4]triazol -3-yl]-[3-nmethoxy-4-(4-nethyl-imdazol - 1-yl)-phenyl]- am ne

3-

1,

[ 3- met hoxyo4e(tosevhyl -i m dazol - 1-yl)-phenyl]-[ 1-(4- meChgr2wefsiaby- |1H[1
,2,4]triazol -3-yl]- am ne [3-nethoxy-4-(4-nmethyl-imdazol- 1-yl)-phenyl]-[
1-(3-trifluoronethyl-benzyl)- IH[1 ,283triazol- 3-yl]-amne or

[ 3- net hoxy- 4- (4-nmet hyl -i m dazol - 1-yl)-phenyl]-[ 1-(lI -phenyl-ethyl)- IH][1
,2,4]triazol - 3- -yli; amne. 19. A process for preparing a conpound of fornula
| -A as defi Nh7clainms 5 -18, which process conprises a) reacting a
conmpound of mula with a conpound of formula H2ZNr L. R3 v-w 18 to a

conpound of fgrnula wherein X is halogen and the further groups have the
meani ng as descri bed above and, if desired, converting the conpounds
obt ai ngd i ntoRhagpmeeutical ly acceptabl e aC|d addition salts; or b)
reacting a coﬁpoun%§df formula with a conpound of fornula Td- m153 to a
compou of i h)ydrugal wiver alkyl, Yows diladxygbydraxy] hlvgedi or tyaeo; gr oups have t he

meani ng as des an ired converting the conpounds
obt ai n |nt%(§hé¥ éggﬁwgaﬁF %thﬁ%qiiTe acid addition salts;20. A
conppund acqorgiy ﬂl@s@fﬁé’opﬂ‘lfi@f'en?hﬁi FWhyaroped 8 lo‘Od%i%‘Hﬂ‘k\/’ﬁr prepared by a
process as clairred in claim24 or by an equival ent method. 2 1. A

medi cafént  dolomar alkyl pberyLorptionalty wonioteddy as ocnwireBd” pnisayylostkel;of cl ai ms
5- 18 Rand ﬁrlg‘ge%e gytralng afowyer glﬁcfs%vgeqlaﬁy? Cbsp ![u?ec{ l§y halogen or hydroxy, or is lower
alkoxy or is C(O)O-R";
n is1,2or3;

10 or pharmaceutically active acid addition salts thereof.
17. Compounds of formula IA according to claim 5, wherein R' is R’ and R’ is

methyl, L is —C(R*),- and R® is phenyl optionally substituted by R**’.

18. A compound of formula I-A according to claim 16, which compounds are

15  5-[1-(4-chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(2-chloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(4-cyano-benzyl)-1H-[ 1,2,4]triazol-3-ylamino ]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-(5-benzyl-[1,2,4]oxadiazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile

20 5-(1-benzyl-1H-pyrazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile
2-(4-methyl-imidazol-1-yl)-5-[ 1-(1-phenyl-ethyl)-1H-[ 1,2,4]triazol-3-ylamino]-benzonitrile
5-[1-(4-fluoro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
2-(4-methyl-imidazol-1-yl)-5-[ 1-(3,4,5-trifluoro-benzyl)-1H-[ 1,2,4]triazol-3-ylamino]-
benzonitrile

25  5-[5-(2,6-dichloro-benzyl)-[1,2,4]Joxadiazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-(1-benzyl-1H-[1,2,4]triazol-3-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(2,4-dichloro-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-

benzonitrile



22. A nedi canent according to claim2 1 for the treatnment of Al zheiner's
di sease, cerebral anyloid angi opathy, hereditary cerebral henorrhage with
anyl oi doswe,20ftset»9t ype (HCHWA-D), mul ti-infarct dement iPaT/Epeonofoti4a7
pugilistica or Down syndronme. 23. The use of a conpound in any one of
clains 5 - 18 for the manufacture of nmB4i canents for the treatnent of
Al zhei mer' s di sease, cerebral anyloid angi opathy, hereditary cerebral

henor r Ra@emydht hingitydodil d@p 6.9 1 -(Brtifhiorbspehy(-bEdMD-= 12)Y-] 1, 0Mltiiazd L1¥- glagiingdenent i a,
denmentia pugilistica or Down syndrone. 24. The invention as herei nbefore
descr i (hepgonitrile

5-[1-(4-methyl-benzyl)-1H-[1,2,4]triazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
2-(4-methyl-imidazol-1-yl)-5-[ 1-(3,4,5-trifluoro-benzyl)- 1 H-pyrazol-3-ylamino]-benzonitrile

5  5-(3-benzyl-[1,2,4]thiadiazol-5-ylamino)-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(3-chloro-benzyl)- 1 H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(2,4-dichloro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[1-(4-chloro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-methyl-imidazol-1-yl)-benzonitrile
5-[3-cyano-4-(4-methyl-imidazol-1-yl)-phenylamino|-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-

10 3-carboxylic acid methyl ester
5-[5-(1-hydroxy-1-methyl-ethyl)-1-(3,4,5-trifluoro-benzyl)-1H-pyrazol-3-ylamino]-2-(4-
methyl-imidazol-1-yl)-benzonitrile
1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-(4-pyridin-4-yl-phenyl)-amine
[1-(4-fluoro-benzyl)-1 H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine

15  [1-(4-chloro-benzyl)-1H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[ 1-(4-fluoro-benzyl)-5-methyl-1 H-pyrazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine
[1-(3-chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
amine

20 5-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-pyrazole-
3-carboxylic acid methyl ester
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[1-(3,4,5-trifluoro-benzyl)-1H-[ 1,2 4 ]triazol-3-
yl]-amine
2-[5-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-2-(3,4,5-trifluoro-benzyl)-2H-

25 pyrazol-3-yl]-propan-2-ol
[1-(4-chloro-benzyl)-1H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[1-(4-methyl-benzyl)-1H-[1,2,4]triazol-3-yl]-
amine

30 [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[ 1-(3-trifluoromethyl-benzyl)-1H-[1,2,4triazol-
3-yl]-amine or
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[1-(1-phenyl-ethyl)-1H-[1,2,4]triazol-3-yl]-

amine.



WO 2010/052199 PCT/EP2009/064497

-85-

19. A process for preparing a compound of formula I-A as defined in claims 5 —18, which
process comprises

a) reacting a compound of formula

5 with a compound of formula

to a compound of formula

R H\(z\
BORCAN

wherein X is halogen and the further groups have the meaning as described above and,

I

10 if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts;
or

b) reacting a compound of formula

2

R\/ : NH,
R’I

2
15  with a compound of formula
X\(z\
Y—L
VQV/ % 53

to a compound of formula
H
2
R N z
\@ —|_\
R1 V—w R®

20  wherein X is halogen and the further groups have the meaning as described above, and,

I

if desired converting the compounds obtained into pharmaceutically acceptable acid

addition salts;



10

15

20
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20. A compound according to any on of claims 5 — 18, whenever prepared by a process

as claimed in claim 24 or by an equivalent method.

21. A medicament containing one or more compounds as claimed in any one of claims

5 — 18 and pharmaceutically acceptable excipients.

22. A medicament according to claim 21 for the treatment of Alzheimer’s disease,
cerebral amyloid angiopathy, hereditary cerebral hemorrhage with amyloidosis, Dutch-type

(HCHWA-D), multi-infarct dementia, dementia pugilistica or Down syndrome.

23. The use of a compound in any one of claims 5 - 18 for the manufacture of
medicaments for the treatment of Alzheimer’s disease, cerebral amyloid angiopathy, hereditary
cerebral hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia,

dementia pugilistica or Down syndrome.

24. The mvention as hereinbefore described.

ok ok



